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Foreword 

The National Standard Reference Data System is a Government-wide effort to provide for 
the technical community of the United States effective access to the quantitative data of physical 
science, critically evaluated and compiled for convenience, and readily accessible through a variety 
of distribution channels. The System was established in 1963 by action of the President's Office of 
Science and Technology and the Federal Council for Science and Technology. 

The responsibility to administer the System was-assigned to the National Bureau of Standards 
and an Office of Standard Reference Data was set up at the Bureau for this purpose. Since 1963, 
this Office has developed systematic plans for meeting high-priority needs for reliable reference 
data. It has undertaken to coordinate and integrate existing data evaluation and compilation activi­
ties (primarily those under sponsorship of Federal agencies) into a comprehensive program, sup­
plementing and expanding technical coverage when necessary, establishing and maintaining 
standards for the output of the participating groups, and providing mechanisms for the dissemina­
tion of the output as required. 

The System now comprises a complex of data centers and other activifies, carried on in Gov­
ernment agencies, academic institutions, and nongovernmental laboratories. The independent 
operational status of existing critical data projects is maintained and encouraged. Data centers 
that are components of the NSRDS produce compilations of critically evaluated data, critical 
reviews of the state of quantitative knowledge in specialized areas, and computations of useful 
functions derived from standard reference data. In addition, the centers and- projects establish 
criteria for evaluation and compilation of data and make recommendations on needed modifications 
or extensions of experimental techniques. 

Data publications of the NSRDS take a variety of physical forms, including books, pamphlets, 
loose-leaf sheets and computer tapes. While most of the compilations have been issued by the 
Government Printing Office, several have appeared in scientific journals. Under some circum­
stances, private publishing houses are regarded as appropriate primary dissemination mechanisms. 

The technical scope of the NSRDS is indicated by the principal categories of data compilation 
projects now active or being planned: nuclear properties, atomic and molecular properties, solid 
state properties, thermodynamic and transport properties, chemical kinetics, colloid and surface 
properties, and mechanical properties. 

An important aspect-of the NSRDS is the advice and planning assistance which the National 
Research Council of the National Academy of Sciences-National Academy of Engineering provides. 
These services are organized under an overall Review Committee which considers the program as 
a whole and makes recommendations on policy, long-term planning, and international collaboration. 
Advisory Panels, each concerned with a single technical area, meet regularly to examine major 
portions of the program, assign relative priorities, and identify specific key problems in need of 
further attention. For selected specific topics, the Advisory Panels sponsor subpanels which make 
detailed studies of users' needs, the present state of knowledge, and existing data resources as a 
basis for recommending one or more data compilation activities. This assembly of advisory services 
contributes greatly to the guidance of NSRDS activities. 

The NSRDS-NBS series of publications is intended primarily to include evaluated reference 
data and critical reviews of long-term interest to the scientific and technical community. 

A. V. ASTIN, Director. 
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Theoretical Mean Activity Coefficients of Strong
 
Electrolytes in Aqueous Solutions from 0 to 100 'C
 

Walter J.Hamer 
In determining the activity coefficients of electrolytes in aqueous solutions from the freeaing point

to the boiling equations havebeenused inthe treatment of the data. Thispoint of the solvent, various 
paper gives valuesfor activity coefficients of electrolytes of various valence types from 0 to 100 'C, 
and for ionic strengths from croto 0.1 molai or 0.1molar,as calculated by seven different equations
based on thetheory ofinterionie attraction. These equations are those-of Debye and ifiiekel, Gilntet­
berg,Davies, Scatchard, and Ejerrum, and what may be termed an extended Gintelberg equationand 
an extended Scatchard equation. 

Key words: Activity coefficients, electrolytes, interionic attraction expressions. 

1. Introduction 

The mean activity coefficients, on a volume and 
weight basis, for 1-1, 1-2 (or 2-1), 1-3 (or 3-1), 
1-4 (or 4-1 or 2-2), 2-3 (or 3-2), 2-4 (or 4-2),
3-3, 3-4 (or 4-3), and 4-4 completely dissociated 
electrolytes in aqueous solutions, as calculated by 
seven widely referred to theoretical equations are
given for ionic strengths of 0.1 and less and for 
temperatures from 0 *C to 100 'C, inclusive. The 
theoretical equations employed are those of (1)
Debye and Hilekel, frequently referred to as the 
limiting law of Debys and Hickel, (2) Giintelberg,
(3) Davies, (4) Scatchard, (5) Bjerrum, and what may
be called a (6) modified or extended Giintelberg 
expression and a (7) modified or extended Scatchard 
expression. Although these equations reproduce 
experimental results exactly only in rare cases, they 
are of value as an aid in rapid interpretations of 
literature data where expressions, such as "activity
coefficients were calculated by the limiting law of 
Debye and Hickel," or "activity coefficients were 
calculated by the Davies equation," or "Bjerrum
ion sizes were used to calculate activity coeffi­
cients," or "Scatchard has suggested that a better 
average of the higher virial coefficients would be12 
provided by a 1+ 1.5 m term" [1] 1 are encoun-
tered. They are also of use in estimating a value for 
an activity coefficient if artexperimental value is 
not available. 

2. 	 Chemical Potentials, Activities, and 
Activity Coefficients 

For closed isolated no matter is
systems towhich

added or withdrawn thermodynamics give: 

dU=TdS-pdV 


where U isenergy, T the absolute temperature,
S the entropy, p the pressure, and V the volume, 

iguresh-rk idathhg 


For an open system to which matter may be added 
or withdrawn (for example, addition of a salt to 
water or removal of water from a salt solution by
evaporation) Gibbs gave (Gibbs used different 
symbols): 

dU=TdS-pdV+AdA+1XBdnB+-. "Izzdnz 

where n represents the number of moles of com­
ponent A, B, etc., represented by subscripts and the 
gc's represent the Gibbs' "chemical potentials" of 
the various components. Since from thermodynamic 
considerations, 

G= U- TS+pV= Gibbs energy 

H= U+pV=Heat content 

F(or A) = U- TS- Helmholtz energy 

the Gibbs "chemical potentials" for component A, 
for example, may be defined in a multiplicity of ways 
as follows: 

AA=(RUan0, r.t.,,=(OH]ln ),,p , 

-(OF/In 1)1, (aG[On4)r,.,
W 

where n iow represents the constancy of allcom­
ponents except component A. Thus, Gibbs' "chemi­
cal potentials" can be expressed in various ways
depending on what conditions are held constant during an experiment. The last equality is the one 
generally used in defining the "chemical potential"
in that experiments may easily be designed whereinthe temperature and pressure are maintained 
constant. It is inconvenient to conduct experiments 
at constant volume and temperature, under which 
conditions the third equality applies; and it is indeed
difficult to conceive of ways to conduct experimentseither at constant entropy and volume (first equality) 
or at constant entropy and pressure (second 
equality).
 



Since the energy, entropy, heat content, Helm-
holtz energy, and Gibbs energy are defined only by 
differential equations, we can determine only 
differences of these quantities between two states 
of a system containing the same quantity of matter. 
It is therefore customary to tabulate the differences 
from some standard state, which is equivalent to 
an arbitrary asgumption that the various functions 
are each zero in the standard 5tates. For general 
purposes it is customary to assume that the energy, 
or the heat content, of each element at some stand-
ard temperature, usually 25 'C, and some standard 
pressure, usually one atmosphere, and in its most 
stable form under these conditions is zero. This 
same standard state may be adopted for the entropy, 
Helmholtz energy, and Gibbs energy, although the 
entropy is sometimes taken as zero at absolute 
zero in accordance with the third law of thermo-
dynamics. A knowledge of the individual heat 
capacities and volumes permits the calculation of 
these quantities under other conditions. 

The same considerations apply to the chemical 
potential, i.e., only differences from an arbitrarily 
selected standard state can be determined. Through-
out this evaluation the chemical potential shall be 
defined in terms of the partial molal Gibbs energy 
(fourth equality in equation above). The difference 
in chemical potential between two states (composi-
tions) of an ideal solution is given by: 

pp - R n RT In 
At 

where i= component i and p and x denote, respec-
tively, the vapor pressure and mole fraction. If one 
of the compositions is the pure component with 

-,=1, pa =O, and 4'= t# then 

+RT In P =l#+RT In x. 
p1 = # 


PI 


where the relative vapor pressure of component i 
is equal to the mole fraction of component i. For 
real or nonideal solutions this equation becomes 

p=#+RTlnL=A+RTIn a 

where a, is the activity of component i and defined 
as-the relative fugacity; wheref denotes the fugacity 
or corrected pressure. 

For solutions of electrolytes the standard state 
is usually chosen so that the ratio of the activity to 
the concentration is equal to unity at infinite dilution 
where the laws of ideal solutions are obeyed. G. N. 
Lewis [2] called this ratio the activity coefficient, 
thus a=xy.

It is more usual, however, to express the composi-
,tion of a solution either in terms of concentration 
(molarity), c, i.e., moles of solute per liter, or as 

of the activity coefficient differ from those expressed 
on the basis of mole fraction; yc and y,, are used 
here to denote the activity coefficient on the mo­
larity and molality scales, respectively. The rela­
tions between y, 7±, and y,, are given by: 

y,=y(d-O.O01 Mc+0.001 Mco)/do 

y±="m(l+0.001 VmM.) 

cy=dory, 

where d=density of solution, do=density of 
solvent, M, = molecular weight of solvent, M=mo­
lecular weight of solute, and v= the number of 
ions into which one molecule of the solute, 
dissociates. 

As electroneutrality must prevail in electrolytic 
solutions, the activity of an electrolyte that ionizes 
into ,+cations and v- anions is given by: 

= 
a,.,, a =a++-a- =a, 

where o,=v++0-. Therefore, for an electrolytic
solution, the mean activity of the ionized elec­
trolyte, a±, would be given, by: 

[t=#°+ ,RT In a± 

Thus a±=yt±m± and a.=(y)m±) where m± and 
y denote, respectively, the mean molality and 
mean activity coefficient of the electrolyte. The 
mean activity coefficient of the electrolyte is given
by: 

and the mean ionic concentration (in molality, for 
exhample) by: 

M± = (+'_-)'WIm = Xm 

The properties of electrolytic solutions are, in 
general, directly related to the ionic strength of the 
solution, defined by: 

=1/2 m=Ym 

where z is the ionic valence. 
Values of Xm and Ym as well as y± and a2 are 

1 2 
given in table for various valence types of 
electrolytes. 

3. Theoretical Expressions for 
Activity Coefficients 

Activity coefficients give a measure of the devia­
tions of real solutions from ideality and include the 
magnitude of all effects that lead to these deviations. 

molalities, m, in moles of solute per 1000 grams of
 
solvent. In each of these cases, the numerical values AUtbes, t. be fo..d at the ,d of the pap,,.
 

2 



In dilute solutions the main effect is that of inter-
ionic attraction, i.e, the attraction between electri-
cal (ionic) charges of unlike sign, and for which 
Debye and Hiickel [3] assuming that ions are point 
charges derived a solution which led to the following 
expression for the mean activity coefficient, -'y, 
of an electrolyte (-yshall be used hereafter for y,.): 

logy, =-Z+ZiAN/T 

where the subscript c refers to concentrations on the
volume hasis and 

A (- N 0a (FI1A,--\1 2.302585PN1 ,Ts1sdO/ 

1.824829238 X 106
3 1

(Ts) 2 

where the symbols have the following meanings
 
and numerical values [41: 


N (or NA) = Avogadro constant= 6.02252(28))× 1023
 
mol-. 

e= elementary charge (sometimes called the elec-

tromne oriprotonic charge)=4.80298(20) can. 

k=Boltzmann constant=1.38054(18)x10-16 erg
K-'. 
T absolute temperature in K (defined in the 
thermodynamic scale by assigning 273.16 K (Kelvin) 
to the triple point of water (freezing point of water, 
273.15 K=0 'C (Celsius). (The 13th General 
Conference on Weights and Measures in 1967 
changed the unit of temperature and temperature 
interval from "degrees Kelvin" to simply "Kelvin," 
symbol: K.)

E dielectric constant of the solvent, 


The values given in parentheses above represent 
established limits of error based on three standard 
deviations applied the last digitsto in the listed 
value. 

The following values of ar and In 10 were used in 
the calculations: 

ir=3.14159265 

In 10=2.302585 

A,, on the molality (or weight) basis is given by 
A. =A,(do)"'1 where dDis the density of the solvent. 
Values of e, the dielectric constant, and of do, the 
density of water, from 0 to 100 'C, inclusive, are 
given in table 2 [5, 6]. Values of A, and A,, for 
aqueous solutions from 0 to 100 'C, inclusive, are 
given in table 3. 

Values of y, as calculated by equation (1) for 
1-1, 1-2 (or 2-1), 1-3 (or 3-1), 1-4 (or 4-1 or 2-2), 
2-3 (or 3-2), 2-4 (or 4-2), 3-3, 3-4 (or 4-3), and 
4-4 electrolytes are given, respectively, in tables 
4 to 12, inclusive, for ionic strengths of 0.1 and 
below and for temperatures from 0 to 100 'C, 
inclusive. Similar data for ',. are given in tables 
13 to 21, inclusive. 

When the size, a, of the ions .j, taken into ae 
count, the Debye-Hiiekel equation becomes: 

oV_ 
l ­

where 

&() (B-8rN ( 1I}' \ 50.29158649XIOS 

Ti V J 
in which the symbols have the significances given 
above. B. on /2 the molality (or weight) basis is givenby B,,= B(do) . Values of B and B. for aqueous 

solutions from 0 to 100 'C, inclusive, are given in 
table 3. 

Giintelberg [7] suggested the simpler form 

log, =-Z+z.N/( (2)lg 1+Wt 

which is ecuivalent to assigning a value of approxi­
mately 3A as calculated by equation (2) to the ion 
size at all temperatures. Giintelberg values of y,

*for 1-1, 1-2 (or 2-1), 1-3 (or 3-1), 1-4 (or 4-1 or 

2-2), 2-3 (or 3-2), 2-4 (or 4-2), 3-3, 3-4 (or 4-3), 
and 4-4 electrolytes are given, respectively, in 
tables 22 to 30, inclusive, for ionic strengths of 
0.1 and below and for temperatures from 0 to 100 C 
inclusive. Giintelberg values for y,. for these same 
valence types and ranges of ionic strength and tem. 
perature are given in tables 31 to 39, inclusive., 

A modified or extended Giintelberg equation 
would be 

log .'- + ,.V1Z(3) (3) 

where the denominator is now temperature depend. 
cot since B is a function of temperature. Extended 
Gontelberg values of -,/ as calculated by equation 
(3) for 1-1, 1-2 (or 2-1), 1-3 (or 3-1), 1-4 (or 4-1 
or 2-2), 2-3 (or 3-2), 2-4 (or 4-2), 3-3, 3-4 (or 
4-3), and 4-4 electrolytes are given, respectively,
in tables 40 to 48, inclusive, for ionic strengths of 
0.1 and below and for temperatures from 0 to 100 -C, 
inclusive. Extended Gontelberg values for y,,. for 
the same valence types and ranges of ionic strength 
and temperature are given in tables 49 to 57, in­
elusive. 

These Giintelberg expressions for the activity 
coefficient give a fair representation of a number of 
electrolytes up to 10.1. However, a better repre­
sentation is obtained if a term linear in the ionic 
strength is added to the right side of the equations. 
Thus, Guggenheim [8] proposed the equation' 

log w,=-z -+b1, 
1+vI 

3 



where b is an adjustable parameter. 
Davies [9] altered the Guggenheim equation by

putting b =0.2Azz-, thus: 

log w= 2 '+0.2Az 4 z-t (4)
I + VT 

where the denominator of the first term on the right 
is again independent of temperature. Davies values 
of W, as calculated by equation (4) for 1-1, 1-2 (or 
2-1), 1-3 (or 3-1)i 1-4 (or4-l or 2-2), 2-3 (or3- ), 
2-4 (or 4-2), 3-3, 3-4 (or4-3), and 4-4 electrolytes 
are given, respectively, in tables 58 to 66, inclusive, 
for ionic strengths of 0.1 and below and for tern-
peratures from 0 to 100 *C, inclusive. Davies values 
for y. for the same valence types and ranges of 
ionic strength and temperature are given in tables 
67 to 75. inclusive. 

Scatchard (101 _suggested that a better average 
fit is obtained if (1 + 1.5v7) is used in the denomi-
nator of the first term on the right for the expression 
for log W.,,thus: 

log -z+z V 
1+ 1.SV'T 

Scatchard actually used an additional linear term 
in I with an adjustable coefficient on the right side 
of the above equation but this additional term is 
omitted here. Scatehard values of yv as calculated 
by equation (5) for 1-1, 1-2 (or 2-1), 1-3 (or 3-1),
1-4 (or 4-1 or 2-2), 2-3 (or 3-2), 2-4 (or 4-2), 3-3, 
3-4 (or 4-3), and 4-4 electrolytes are given, re-
spectively, in tables 76 to 84, inclusive, for ionic 
strengths of 0.1 and below and for temperatures of 
0 tb 100 'C, inclusive, Seatchard values for , 
for the same valence types and ranges of ionic 
strength and temperature are given in tables 85 to 
93, inclusive, 

A modified or extended Scatchard equation re-
sults if the denominator, 1 + 1.5VI,, in the above 
equation is made temperature dependent, thus: 

o"-z+z.AV,log w (6)
1± 4.S&,' 

Extended Scatchard values for -y,as calculated by 
equation (6) for 1-1, 1-2 (or 2-1), 1-3 (or 3-1),
1-4 (or 4-1 or 2-2), 2-3 (or 3-2), 2-4 (or 4-2), 3-3, 
3-4 (or 4-3), and 4-4 electrolytes are given, respec-
tively, in tables 94 to 102. inclusive, for ionic 
strengths of 0.1 and below and for temperatures
from 0 to 100 'C, inclusive. Extended Scatchard 
values for y, for the same valence types and ranges 
of ionic strength and temperature are given in 
tables 103 to 111, inclusive. 

Bjerrum [11] has shown that ion pairs (associated 
ions with charges of unlike sign) occur if the di-

ameter of the ion is less than 

a z+z-e' 

Values of as for aqueous solutions from 0 to 100 'C,
inclusive, are given in table 112. The Bjerrum ex­
pression for the activity coefficient is: 

..,z-i (7)
109 (7) 
l 1 B ,VIL 

Bjerrum values of y, as calculated by equation (7)
for 1-1, 1-2 (or 2-1), 1-3 (or 3-1), 1-4 (or 4-1 or 
2-2) 2-3 (or 3- 2), 2-4 (or 4-2), 3-3, 3-4 (or 4-3),
and 4-4 electrolytes are given, respectively in 
tables 113 to -121, inclusive, for ionic strengths of 
0.1 and below and for temperatures of 0 to 100 'C, 
inclusive. Bjerrum values for /,, for the same 
valence types and ranges of ionic strength and tem­
perature are given in tables 122 to 130, inclusiye. 

4. Uncertainties 

The uncertainties in values of the activity co­
efficients of electrolytes of various valence types
for an ionic strength of 0.1 arising from the estab­
lished limits of error for the physical constants 
employed in the above theoretical relations for the 
activity coefficients are given in table 131 for tem­
peratures of 0, 25, 50, 75, and 100 'C. Uncertainties 
at intermediate temperatures may be obtained by
interpolation. Uncertainties for more dilute solutions 
may be obtained by interpolation of the uncertain­

ties on a linear plot of the uncertainties versus N/I 
between 0 (where the uncertainties are zero) and 
N/i . In determining these uncertainties, the ir­
its of error for the dielectric constant of water were 
taken to be zero. 

Owen, Miller, Milner, and Cogan [12] in 1961, 
and Vidulich and Kay (13] in 1962 reported values 
for the dielectric constant of water from 0 to 70 'C 
and 0 to 40 'C, respectively. The values of Owen 
et al. differed from those of Malmberg and Marymott,used herein, by +0.18 percent, +0.08 percent,
0 percent, -0.16 percent, and -0.25 percent at 0, 

25, 40, 70, and 100 'C, (Owen et al. values were cal­
culateti from their equation expressing the dielec­
tic constant as a function of temperature), respec­
tively, whereas those of Vidulich and Kay differed 
from those of Malmberg and Maryott by +0.17 
percent, +0.08 percent, and +0.03 percent at-0, 25, 
and 40 'C, respectively. In table 132, values of the 
Debye-Hiickel constants A,, A., B,, and B,, based 
on the dielectric constant of water determined by
Owen et al. are given for temperatures from 0 to 100 
'C. In table 133, values for the Bjerrum minimum ion 
parameter, based on the dielectric constant of water 
as determined by Owen et al., are given for tempera­
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tures from 0 to 100 °C. The required Bjerrum values 
needed to give a smooth difference, as a function 
of temperature, between those calculated using the 
dielectric constant of water, as determined by 
Malmberg and Maryott [5] or Owen et a. [12] are 
given in the parentheses, 

The 	 differences in values of the e activity coefi-
cients of electrolytes of various valence types for 
an ionic strength of 0.1 from those given in the main

tabls, f te of deer-delecriccontan ate
tables, if the dielectric constant of water deter-
mined by Owen et al. [12] is used instead of the 
values of Malmherg and Maryotr [5], are given int 
table 134 on a volume basis and in table 135 on a 
weight basis for temperatures of 0, 25, 50, 75, and 
100 'C. Differences at intermediate temperatures 
may be obtained by interpolation. Differences for 
more dilute solutions may be obtained by inter-
polation of the differences on a linear plot of the 
differences versus NI between 0 and /i1T. 

5. OtherTheoretical Treatments 

The theoretical equations considered here are 
all general and in principle apply to all completely 
dissociated electrolytes and differ only'in the ionic 
valence or in the choice of a common ion-size 
parameter. Those treatments which require, a priori,
a specific value for the ion-size parameter [11,14-l7], or hydration number [18, 19], or some 

p modrt tion of ions inorde
physical model for the interaction of ions in order 
to obtain numerical results 120-28, cannot e 
treated in a general numerical way and obviously 
are not included here. Applications of these ex­
tended treatments rest with specific cases. The 
equations given here are especially valuable as 
aids in extrapolations. 

The author is greatly indebted to Woodward G. 
Eicke, Jr., for writing the program for this work for 
FORTRAN IV, 
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TABLE 1.-Relations between mean molality, mean activity coefficient, solute (orelectrolyte) activity, and 
ionic strengthforvarious valence types of electrolytes 

Type Example m±=Xm Y= a2 =u, -Ym 

m......... MI. 

1-2 Na2SO, ............ 4111m (yiy_) 4mayj 3m
 
1-1 KCI ... m (,+y._) 3 n n 

111-3 KIFe(CN)s ......... 27;l4m (3+.3'-) 4 27M4wy 6m 
1-4 K.Fe(CN),... 2561t m (WYiy)dt

s 256m5
y2 10w 

2-1 BaCI2 ......... ( 3 3m4113m 1+ 4-33_ 
2-2 MgSO4 ............. m (in-)1 may. 4m 
2-3 Sn3[Fe(CN)6] .... 1 1 1/ 15m2 08 Poe  O8 SMb2-4 MgeFe(CN)s ....... 413m ( _)" 4mnA 12m
23-1 AlCI ................ 27414M (+T)S 4 7m

4
y, 6m


53-2 A12(SO4) ........ 108'Sm ( )108m I5m
2 Y i3-3 LaFe(CN). ....... m (Y+TY_)I m Ty 9m
3-4 Ah [Fe(CN)s]s...' 6912V~m (Aty4-)2I5 6912m'y1. 42m 
4-1 Th(NO,)_..... '2561/1m (Y+y-)4 3 256msy-A 10M 
4-2 Th(SO4), ........... 413m (+) 4mA 12m74-3 Ths(PO) 4......... 6912 

17m (. 1/2)2l7 691 2w y1T 42m 
4-4 SnFe(CN)s. M (Y+Y_) mmA 16m 

TABLE 2. Dielectricconstant and density ofwater 

Temperature Dielectric Density Temperature Dielectric Density
 
constant constant
 

t do t E do 

C g°C gml
0 87.74 0.99987 50 69.91 0.98807 
5 85.76 .99999 55 68.34 .98573 

10 83.83 .99973 60 66.81 .98324 
15 81.95 .99913 65 65.32 .98059 
18 80.84 .99862 70 63.86 .97781
20 80.10 .99823 75 62.43 .97489 
25 78.30 .99707 80 61.03 .97183 
30 76.55 .99567 85 59.66 .96865 
35 74.83 .99406 90 58.32 .96534 
38 73.82 .99229 95 57.01 .96192 
40 73.15 .99224 100 55.72 .95838 
45 71.51 .99025 
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TABLE 3. Values of the Debye-Hilckel constantsfor activity coefficients for aqueous solutionsfrom 0 to 

100 IC 

A Bt°'C
 

Weight basis Volume basis Weight basis Volume basis 

12 
kg'

- z 12 1
mol I/ l"1 mo1-1/2 
kg' 108 cm mol

-
z 11110s 

cm mol-I2' 

0 0.4918 0.4918 0.3248 0,3249 
5 .4953 .4953 .3256 .3256
 
10 .4989 .4990 .3264 .3264
 
15, .5027 .5029 .3271 .3273
 
18 .5050 .5054 .3276 .3278
 
20 .5067 .5072 .3279 .3282
 
25 .5108 .5116 .3287 .3292
 
30 .5151 .5162 .3294 .3301
 
35 .5196 .5212 .3302 .3312
 
38 .5224 .5242 .3307 .3318
 
40 .5243 .5263 .3310 .3323
 
45 .5292 .5318 .3318 .3334
 
50 .5342 .5374 .3326 .3346
 
55 .5395 .5434 .3334 .3358
 
60 .5449 .5495 .3343 .3371
 
65 .5505 .5559 .3351 .3384
 
70 .5563 .5625 .3359 .3397
 
75 .5623 .5695 .3368 .3411
 
80 .5685 .5767 .3377 .3426
 
85 .5750 .5843 .3386 .3440
 
90 .5817 .5921 .3395 .3456
 
95 .5886 .6001 .3405 .3471
 
100 .5959 .6087 .3414 .3488
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TABLE 4. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Hackel 
limiting law 

(Electrolyte, zz-= 5) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9887 .9887 .9886 .9885 .9884 .9884 .9883 .9882 .9881 .9880 .9880 .9878 

.0002 .9841 .9840 .9839 .9838 .9837 .9836 .9835 .9833 .9832 .9831 .9830 .9828 

.0003 .9806 .9804 .9803 .9801 .9800 .9800 .9798 .9796 .9794 .9793 .9792 .9790 

.0004 .9776 .9774 .9773 .9771 .9770 .9769 .767 .9765 .9763 .9761 .9761 .9758 

.0005 .9750 .9748 .9746 .9744 .9743 .9742 .9740 .9738 .9735 .9734 .9733 .9730 

.0006 ,9726 .9725 .9722 .9720 .9719 .9718 .9716 .9713 .9710 .9709 .9708 .9705 

.0007 .9705 .9703 .9701 .9698 .9697 .9696 .9693 .9690 .9687 .9686 .9684 .9681 

.0008 .9685 .9683 .9680 .9678 .9676 .9675 .9672 .9669 .9666 .9664 .9663 .9660 

.0009 .9666 .9664 .9661 '9659 .9657 .9656 .9653 .9650 .9646' .9644 .9643 .9639 
.0010 .9648 .9646 .9643 .9640 .9639 .9637 .9634 .9631 .9628 .9626 .9624 .9620 
.0020 .9506 .9503 .9499 .9495 .9493 .9491 .9487 .9482 .9477 .9475 .9472 .9467 
.0030 .9399 .9394 .9390 .9385 .9382 .9380 .9375 .9370 .9364 .9360 .9358 .9351 
.:0040 .9309 .9304 .9299 .9294 .9290 .9288 .9282 .9276 .9269 .9265 .9262 .9255 
.0050 .9230 .9225 .9220 .9214 .9210 .9207 .9201 .9194 .9186 .9182 .9179 .9171 
.0060 .9160 .9154 .9148 .9142 .9138 .9135 .9128 .9120 .9112 .9107 .9104 .9095 
.0070 .9096 .9090 .9083 .9077 .9072 .9069 .9061 .9053 .9045 .9039 .9036 .9026 
.0080 .9037 .9030 .9023 .9016 .9011 .9008 .9000 .8991 .8982 .8977 .8973 .8963 
.0090 .8981 .8975 .8967 .8960 .8955 .8951 .8943 .8934 .8924 .8918 .8914 .8903 
.0100 .8929 .8922 .8915 .8907 .8901 .8898 .8889 .8879 .8869 .8863 .8859 .8847 
.0200 .8520 .8510 .8500 .8489 .8483 .8478 .8465 .8453 .8439 .8431 .8425 .8410 
.0300 .8219 .8208 .8195 .8183 .8175 .8169 .8154 .8139 .8123 .8113 .8107 .8089 
.0400 .7973 .7960 .7947 .7933 .7924 .7917 .7901 .7884 .7866 .7855 .7848 .7828 
.0500 .7763 .7749 .7734 .7719 .709 .7702 .7684 .7666 .7646 .7635 .7626 .7605 
.0600 .7578 .7563 .7547 .7530 .7520 .7512 .7493 .7474 .7453 .7440 .7432 .7409 
.0700 .7411 .7395 .7379 .7361 .7350 .7342 .7322 .7302 .7280 .7266 .7257 .7233 
.0800 .7259 .7243 .7225 .7207 .7195 .7187 .7166 .7145 .7122 .7108 .7098 .7073 
.0900 .7120 .7102 .7084 .7065 .7053 .7044 .7023 .7001 .6977 .6962 .6952 .6926 
.1000 .6990 .6972 .6953 .6934 .6921 .6912 .6890 .6867 .6842 .6827 .6817 .6789 



TABLE 4. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Debye-Huckel 
limiting law-Continued 

z~z-= 1)~(Electrolyte, 

0 Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 

70 75 80 85 90 95 100 

.0001 .9877 .9876 .9874 .9873 .9871 .9870 .9868 .9866 .9865 .9863 .9861 

.0002 .9827 .9825 .9823 .9821 .9818 .9816 .9814 .9812 .9809 .9806 .9804 

.0003 .9788 .9786 .9783 .9781 .9778 .9775 .9773 .9770 .9767 .9764 .9760 

.0004 .9756 .9753 .9750 .9747 .9744 .9741 .9738 .9735 .9731 .9727 .9724 

.0005 .9727 .9724 .9721 .9718 .9715 .9711 .9707 .9704 .9700 .9696 .9691 

.0006 .9701 .9698 .9695 .9691 .9688 .9684 .9680 .9676 .9672 .9667 .9663 

.0007 .9678 .9674 .9671 .9667 .9663 .9659 .9655 .9650 .9646 .9641 .9636 

.0008 .9656 .9652 .9648 .9644 .9640 .9636 .9631 .9627 .9622 .9617 .9611 

.0009 .9636 .9632 .9628 .9623 .9619 .9614 .9609 .9604 .9599 .9594 .9588 

.0010 .9616 .9612 .9608 .9603 .9599 .9594 .9589 .9583 .9578 .9572 .9566 

.0020 .9462 .9456 .9450 .9444 .9437 .9430 .9423 .9416 .9409 .9401 .9392 

.0030 .9345 .9338 .9330 .9323 .9315 .9307 .9298 .9290 .9280 .9271 .9261 

.0040 .9247 .9239 .9231 .9222 .9213 .9204 .9194 .9184 .9174 .9163 .9152 

.0050 .9162 .9153 .9144 .9135 .9125 .9114 .9104 .9093 .9081 .9069 .9056 

.0060 .9086 .9076 .9066 .9056 .9045 .9034 .9023 .9010 .8998 .8985 .8971 

.0070 .9016 .9006 .8996 .8984 .8973 .8961 .8948 .8935 ,8922 .8908 .8893 

.0080 .8952 .8941 .8930 .8918 .8906 .8893 .8880 .8866 .8852 .8837 .8822 

.0090 .8892 .8881 .8869 .8857 .8844 .8830 .8816 .8802 .8787 .8771 .8755 

.0100 .8836 .8824 .8812 .8799 .8785 .8771 .8756 .8741 .8725 .8709 .8692 

.0200 .8395 .8378 .8362 8344 .8326 .8307 .8288 .8267 .8246 .8225 .8202 

.0300 .8071 .8052 .8032 .8012 .7990 .7968 .7945 .7921 .7897 .7872 .7845 

.0400 .7808 .7786 .7764 .7741 .7718 .7693 .7668 .7641 .7613 .7585 .7555 

.0500 .7583 .7559 .7536 .7511 .7486 .7459 .7431 .7402 .7872 .7342 .7310 

.0600 .7385 .7360 .7335 .7309 .7281 .7253 .7223 .7192 .7161 .7129 .7094 

.0700 .7208 .7182 .7155 .7127 .7099 .7068 .7038 .7005 .6972 .6938 .6902 

.0800 .7047 .7019 .6992 .6963 .6933 .6901 .6869 .6835 .6800 .6765 .6727 

.0900 .6899 .6870 .6841 .6811 .6780 .6748 .6714 .6679 .6643 .6606 .6567 

.1000 .6762 .6732 .6702 .6671 .6639 .6606 .6571 .6535 .6498 .6460 .6420 



TABLE S. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Hackel 
limitinglaw 

(Electrolyte, z.,=2) 

Ionic Temperature in degrees Celsius 

strength 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9776 .9774 .9773 .9771 .9770 .9769 .9767 .9765 .9763 .9761 .9761 .9758 

.0002 .9685 .9683 .9680 .9678 .9676 .9675 .9672 .9669 .9666 .9664 .9663 .9660 

.0003 .9615 .9613 .9610 .9607 .9605 .9604 .9600 .9597 .9593 .9590 .9589 .9585 

.0004 .9557 .9554 .9551 .9547 .9545 .9544 .9540 .9536 .9531 .9529 .9527 .9522 

.0005 .9506 .9503 .9499 .9495 .9493 .9491 .9487 .9482 .9477 .9475 .9472 .9467 

.0006 .9460 .9457 .9453 .9449 .9446 .9444 .9439 .9434 .9429 .9426 .9424 .9418 

.0007 .9418 .9414 .9410 .9406 .9403 .9401 .9396 .9390 .9385 .9381 .9379 .9373 

.0008 .9379 .9375 .9371 .9366 .9363 .9361 .9355 .9350 .9344 .9340 .9337 .9331 

.0009 .9343 .9339 .9334 .9329 .9326 .9323 .9318 .9312 .9305 .9301 .9299 .9292 
.0010 .9309 .9304 .9299 .9294 .9290 .9288 .9282 .9276 .9269 .9265 .9262 .9255 
.0020 .9037 .9030 .9023 .9016 .9011 .9008 .9000 .8991 .8982 .8977 .8973 .8963 
.0030 .8833 .8826 .8817 .8809 .8803 .8799 .8789 .8779 .3768 .8761 .8757 .8745 
.0040 .8665 .8657 .8647 .8637 .8631 .8627 .8616 .8604 .8592 .8584 .8579 .8565 
.0050 .8520 .8510 .8500 .8489 .8483 .8478 .8465 .8453 .8439 .431 .8425 .8410 
.0060 .8391 .8380 .8369 .8358 .8350 .8845 .8332 .8318 .8303 .8295 .8288 .8272 
.0070 .8274 .8263 .8251 .8239 .8231 .8225 .8211 .8196 .8181 .8171 .8165 .8147 
.0080 .8166 .8155 .8142 .8129 .8121 .8115 .8100 .8085 .8068 .8058 .8051 .8033 
.0090 .8067 .8054 .8041 .8028 .8019 .8012 .7997 .7981 .7964 .7958 .7946 .7927 
.0100 .7973 .7960 .7947 .7933 .7924 .7917 .7901 .7884 .7866 .7855 .7848 .7828 
.0200 .7259 .7243 .7225 .7207 .7195 .7187 .7166 .7145 .7122 .7108 .7098 .7073 
.0300 .6755 .6736 .6716 .6696 .6682 .6673 .6649 .6625 .6599 .6583 .6572 .6543 
.0400 .6357 .6337 .6315 .6293 .6278 .6268 .6243 .6216 .6188 .6170 .6159 .6127 
.0500 .6026 .6005 .5982 .5958 .5943 .5932 .5905 .5877 .5847 .5829 .5816 .5783 
.0600 .5742 .5719 .5696 .5671 5655 .5643 .5615 .5686 .5555 .6536 .5523 .5489 
.0700 .5492 .5469 .5444 .5419 .5402 .5390 .5362 .5332 .5299 .5280 .5266 .5231 
.0800 .5270 .5246 .5221 .5194 .5177 .5165 .5136 .5105 .5072 .5052 .5038 .5002 
.0900 .5069 .5045 .5019 .4992 A975 .4962 .4932 A901 .4867 A847 A833 A796 
.1000 .4886 A861 .4835 A808 .4790 A778 .4747 A715 A681 A661 .4647 A610 



TABLE 5. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Huckel 
limitinglaw-Continued 

(Electrolyte, z~z-= 2) 

Ionic Temperature in degrees Celsiuso 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9756 .9753 .9750 .9747 .9744 .9741 .9738 .9735 .9731 .9727 .9724 

.0002 .9656 .9652 .9648 .9644 .9640 .9636 .9631 .9627 .9622 .9617 .9611 

.0003 .9580 .9576 .9571 .9566 .9561 .9556 .9550 .9545 .9539 :9533 .9526 

.0004 .9517 .9512 .9506 .9501 .9495 .9489 .9483 .9476 .9469 .9462 .9455 

.0005 .9462 .9456 .9450 .9444 .9437 .9430 .9423 .9416 .9409 .9401 .9392 

.0006 .9412 .9405 .9399 .9392 .9385 .9378 .9370 .9362 .9354 .9345 .9336 

.0007 .9366 .9359 .9352 .9345 .9338 .9330 .9321 .9313 .9304 .9295 .9285 

.0008 .9324 .9317 .9309 .9302 .9294 .9285 .9276 .9267 .9258 .9248 .9238 

.0009 .9284 .9277 .9269 .9261 .9252 .9243 .9234 .9224 .9215 .9204 .9193 

.0010 .9247 .9239 .9231 .9222 .9213 .9204 .9194 .9184 .9174 .9163 .9152 

.0020 .8952 .8941 .8930 .8918 .8906 .8893 .8880 .8866 .8852 .8837 .8822 

.0030 .8732 .8719 .8706 .8692 .8677 .8662 .8646 .8630 .8613 .8595 .8577 

, .0040 
.0050 

.8551 

.8395 
.8536 
.8378 

.8521 

.8362 
.8505 
.8344 

.8489 

.8326 
.8472 
.8307 

.8454 
.8288 

.8435 

.8267 
.8416 
.8246 

.8396 

.8225 
.8375 
.8202 

.0060 .8256 .8238 .8220 .8201 .8182 .8162 .8141 .8119 .8096 '.8073 .8048 

.0070 .8130 .8111 .8092 .8072 .8051 .8030 .8008 .7984 .7960 .7936 .7909 

.0080 .8014 .7995 .7974 .7953 .7932 .7909 .7886 .7861 .7836 .7810 .7782 

.0090 .7907 .7887 .7866 .7844 .7821 .7797 .7773 .7747 .7721 .7694 .7665 

.0100 .7808 .7786 .7764 .7741 .7718 .7693 .7668 .7641 .7613 .7585 .7555 

.0200 .7047 .7019 .6992 .6963 .6933 .6901 .6869 .6835 .6800 .6765 .6727 

.0300 .6514 .6483 .6451 .6418 .6385 .6349 .6313 .6275 .6236 .6196 .6154 

.0400 .6096 .6062 .6028 .5993 .5957 .5918 .5879 .5838 .5796 .5754 .5708 

.0500 .5750 .5715 .5679 .5641 .5603 .5563 .5522 .5479 .5435 .5390 .5343 

.0600 .5454 .5417 .5380 .5342 .5302 .5260 .5218 .5173 .5128 .5082 .5033 

.0700 .5196 .5158 .5120 .5080 .5039 A996 A953 .4907 A861 A813 A763 

.0800 .4966 .4927 .4888 .4848 .4806 .4763 .4718 .4672 .4624 .4576 .4526 

.0900 .4759 .4720 .4681 .4639 .4597 .4553 .4508 .4461 .4413 .4365 .4313 

.1000 .4572 .4532 .4492 .4451 .4408 A363 .4318 A270 .4222 .4173 .4121 



TABLE 6. Mean activity coefficients ofelectrolytes in aqueons solutions on a volume basis-Debye-Hftkel 
limitinglaw 

(Electrolyte, z-. = 3) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9666 .9664 .9661 .9659 .9657 .9656 .9653 .9650 .9646 .9644 .9643 .9639 

.0002 

.0003 

.0004 

.0005 

.0006 

.9531 
.9429 
.9343 
.9268 
.9202 

.9528 

.9425 

.9339 

.9263 

.9196 

.9524 
.9420 
.9334 
.9258 
.9190 

.9521 

.9416 

.9329 

.9253 

.9184 

.9518 

.9413 

.9326 

.9249 

.9180 

.9517 

.9411 

.9323 

.9246 

.9178 

.9512 

.9406 

.9318 

.9240 

.9171 

.9508 

.9401 

.9312 

.9234 

.9164 

.9504 

.9395 

.905 
.9226 
.9156 

.9501 

.9392 

.9301 

.9222 

.9151 

.9499 

.9390 

.9299 

.9219 

.9148 

.9494 

.9384 

.9292 

.9211 

.9139 
.0007 
.0008 
.0009 

.9140 

.9084 

.9031 

.9135 

.9078 

.9024 

.9128 

.9071 

.9018 

.9122 

.9064 
.9010 

.9118 

.9060 

.9006 

.9115 

.9057 

.9002 

.9107 

.9049 

.8994 

.9100 

.9041 

.8985 

.9091 
.9032 
.8976 

.9086 

.9027 

.8971 

.9083 

.9023 

.8967 

.9074 

.9013 
.8956 

.0010 

.0020 
.8981 
.8590 

.8975 

.8581 
.8967 
.8571 

.8960 

.8561 
.8955 
.8554 

.8951 

.8550 
.8943 
.8538 

.8934 

.8526 
.8924 
.8513 

.8918 

.8505 
.8914 
.8499 

.8903 

.8485 
.0030 
.0040 

.8302 
.8067 

.8291 

.8054 
.8280 
.8041 

.8267 
.8028 

.8260 

.8019 
.8254 
.8012 

.8240 

.7997 
.8226 
.7981 

.8210 

.7964 
.8201 
.7953 

.8194 

.7946 
.8177 
.7927 

.0050 

.0060 
.7865 
.7686 

.785i 

.7672 
.7837 
.7657 

.7822 

.7641 
.7812 
.7631 

.7806 

.7623 
.7789 
.7605 

.7771 

.7587 
.7752 
.7566 

.7741 

.7554 
.7733 
.7546 

.7712 

.7524 
.0070 
.0080 

.7526 
.7380 

.7511 

.7364 
.7495 
.7347 

.7478 

.7329 
.7467 
.7318 

.7459 

.7310 
.7440 
.7290 

.7421 

.7269 
.7399 
.7247 

.7386 

.7233 
.7377 
.7224 

.7354 

.7200 
.0090 

1.0100 
.0200 

.7245 

.7120 

.6185 

.7228 

.7102 

.6164 

.7211 

.7084 

.6142 

.7192 

.7065 

.6118 

.7181 
.7053 
.6103 

.7172 

.7044 

.6093 

.7151 

.7023 

.6067 

.7130 
.7001 
.6039 

.7107 

.6977 

.6010 

.7093 

.6962 

.5992 

.7083 

.6952 

.5980 

.7057 

.6926 

.5948 
.0300 
.0400 

.5552 
.5069 

.5529 

.5045 
.5504 
.5019 

.5479 
A992 

.5462 

.4975 
.5451 
.4962 

.5422 

.4932 
.5392 
.4901 

.5360 

.4867 
.5341 
.4847 

.5328 

.4833 
.5293 
A796 

.0500 A678 4653 .4627 .4599 .4581 .4568 A537 .4505 .4471 .4450 A436 A398 

.0600 

.0700 
.4351 
.4070 

.4325 

.4045 
A298 
A017 

A270 
.3989 

A252 
.3971 

.4239 

.3958 
.4208 
.3926 

A175 
.3893 

A140 
.3858 

.4119 

.3836 
A104 
.3822 

A066 
.3784 

.0800 .3826 .3799 .3772 .3743 .3725 .3712 .3680 .3647 .3612 .3591 .3576 .3538 

.0900 

.1000 
.3609 
.3415 

.3583 

.3389 
.3555 
.3362 

.3527 

.3334 
.3509 
.3315 

.3496 

.3302 
.3464 
.3271 

.3431 
,3238 

.3396 

.3203 
.3375 
.3182 

.3360 

.3167 
.3322 
.3130 



TABLE 6. Mean activity coefficients of electrolytes in aqueous solutionson a volume basis-Debye-Htckel
limiting law- Continued 

(ElatrJyie, z =3) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 .90 95 100 

.0001 .9636 .9632 .9628 .9623 .9619 .9614 .9609 .9604 .9599 .9594 .9588 

.0002 .9489 .9483 .9477 .9471 .9465 .9459 9452 .9445 .9438 .9431 .9423 

.0003 .9377 .9371 .9364 .9357 .9349 .9341 .9383 .9325 .9316 .9307 .9298 

.0004 

.0005 
.9284 
.9203 

.9277 
.9195 

.9269 

.9186 
.9261 
.9177 

.9252 

.9168 
.9243 
.9158 

.9234 

.9148 
.9224 
.9137 

.9215 

.9126 
.9204 
.9115 

.9193 

.9103 
.0006 .9131 .9122 .9112 .9102 .9092 .9081 .9070 .9059 .9047 .9034 .9021 
.0007 .9065 .9055 .9045 .9084 .9023 .9012 .9000 .8987 .8974 .8961 .8947 
.0008 
.0009 
.0010 

.9003 
.8946 
.8892 

.8993 

.8935 

.8881 

.8982 

.8924 

.8869 

.8971 

.8912 

.8857 

.8959 

.8900 

.8844 

.8947 

.8887 

.8830 

.8934 

.8874 
.8816 

.8921 

.8860 

.8802 

.8908 
.8845 
.8787 

.8894 

.8831 

.8771 

.8879 

.8815 
.8755 

.0020 .8470 .8455 .8439 .8422 .8405 .8387 .8368 .8348 .8328 .8308 .8286 

.0080 

.0040 
.8160 
.7907 

.8142 

.7887 
.8123 
.7866 

:8103 
.7844 

.8083 

.7821 
.8062 
.7797 

.8040 

.7773 
.8017 
.7747 

.7998 

.7721 
.7969 
.7694 

.7943 

.7665 
.0050 .76§1 .7669 .7646 .7622 .7598 .7572 .7545 .7517 .7489 .7459 .7428 
,0060 .7501 .7477 .7453 .7427 .7401 .7378 .7845 .7315 .7285 .7254 .7220 
.0070 .7880 .7805 .7279 .7252 .7225 .7195 .7166 .7134 .7102 .7069 .7084 
.0080 .7175 .7148 .7121 .7093 .7064 .7034 .7003 .6970 .6936 .6902 .6865 
.0090 .7032 .7004 .6976 .6947 .6917 .6885 .6853 .6819 .6784 .6749 .6711 
.0100 .6899 .6870 .6841 .6811 .6780 .6748 .6714 .6679 .6643 .6606 .6567 
.0200 .5916 .5881 .5846 .5810 .5772 .5733 .569 .5651 .5608 .5564 .5518 
.0300 .5257 .5220 .5182 .5142 .5102 .5059 .5016 .4970 A924 A877 .4827 
.0400 .4759 .4720 .4681 .4639 .4597 .4553 .4508 .4461 .4413 A365 .4313 
.0500 
.0600 

A360 
.4028 

.4320 

.3987 
.4279 
.3946 

.4237 

.3904 
.4194 
.3861 

A149 
.3815 

.4103 

.2769 
.4055 
.3721 

.4007 

.3672 
.3958 
.3623 

.3905 

.3570 
.0700 .3745 .8704 .3663 .3620 .3577 .3532 .3485 .3437 .3389 .3340 .8287 
.0800 .3499 .3459 .3418 .3375 .3332 .3287 .3241 .3193 .3145 .3096 .3044 
.0900 
.1000 

.3284 

.3092 
.3243 
.3051 

.3202 

.3011 
.3160 
.2969 

.8117 

.2927 
.3072 
.2882 

.3027 

.2837 
.2979 
.2791 

.2932 

.2743 
.2883 
.2696 

.2833 
.2646 



TABLE 7. Mean activity coefficients ofelectrolytes in aqueous solutions on a volume basis -Debye.Hilckel 
limitinglaw 

(Electrolyte, z+z-=4) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9557 .9554 .9551 .9547 .9545 .9544 .9540 .9536 .9531 .9529 .9527 .9522 
.0002 .9379 .9375 .9371 .9366 .9363 .9361 .9355 .9350 .9344 .9340 .9337 .9331 
.0003 .9245 .9240 .9235 .9229 .9225 .9223 .9216 .9210 .9202 .9198 .9195 .187 
.0004 .9134 .9128 .9122 .9115 .9111 .9108 .9101 .9093 .9085 .9080 .9076 .9067 
.0005 9037 .9030 .9023 .9016 .9011 .9008 .9000 .8991 .8982 .8977 .8973 .8963 
.0006 .8950 .8943 .8935 .8927 .8922 .8919 .8910 .8901 .8891 .8885 .8880 .8869 
.0007 .8871 .8863 .8855 .8847. .8841 .8837 .8828 .8818 .8807 .8801 .8796 .8785 
.0008 .8797 .8789 .8781 .8772 .8766 .8762 .8752 .8742 .8730 .8724 .8719 .8706 
.0009 .8729 .8721 .8712 .8703 .8697 .8692 .8682 .8671 .8659 .8652 .8647 .8633 
.0010 .8665 .8657 .8647 .8637 .8631 .8627 .8616 .8604 .8592 .8584 .8579 .8565 
.0020 .8166 .8155 .8142 .8129 .8121 .8115 .8100 .8085 .8068 .8058 .8051 .8033 
.0030 .7803 .7789 .7775 .7759 .7749 .7742 .7725 .7707 .7688 .7676 .7668 .7647 
.0040 .7509 .7494 .7478 .7461 .7450 .7442 .7423 .7403 .7382 .7369 .7360 .7336 
.0050 .7259 .7243 .7225 .7207 .7195 .7187 .7166 .7145 .7122 .7108 .7098 .7073 
.0060 .7041 .7023 .7005 .6985 .6973 .6964 .6942 .6919 .6895 .6880 .6870 .6843 
.0070 .6846 .6827 .6808 .6787 .6774 .6765 .6742 .6718 .6692 .6677 .6666 .6638 
.0080 .6669 .6650 .6629 .6608 .6595 .6585 .6561 .6536 .6509 .6493 .6482 .6453 
.0090 .6507 .6487 .6466 .6444 .6430 .6420 .6395 .6370 .6342 .6325 .6314 .6283 
.0100 .6357 .6337 .6315 .6293 .6278 .6268 .6243 .6216 .6188 .6170 .6159 .6127 
.0200 .5270 .5246 .5221 .5194 .5177 .5165 .5136 .5105 .5072 .5052 .5038 .5002 
.0300 .4563 .4538 A511 A483 A465 .4452 A421 A389 A354 A333 A319 .4281 
.0400 .4042 .4016 .3988 .3960 .3942 .3929 .3897 .3864 .3829 .3808 .3793 .3755 
.0500 .3632 .3606 .3578 .3550 .3531 .3518 .3487 .3454 .3418 .3397 .3383 .3345 
.0600 .3297 .3271 .3244 .3216 .3198 .3185 .3153 .3121 .3086 .3065 .3050 .3013 
.0700 .3017 .2991 .2964 .2936 .2918 .2906 .2875 .2843 .2808 .2788 .2773 .2737 
.0800 .2777 .2752 .2725 .2698 .2680 .2668 .2637 .2606 .2572 .2552 .2538 .2502 
.0900 .2569 .2545 .2519 .2492 .2475 .2462 .2433 .2402 .2369 .2349 .2336 .2301 
.1000 .2387 2363 .2338 .2311 .2295 .2283 .2254 .2224 .2191 .2172 .2159 .2125 



TABLE(k Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Debye-fiickel 
limitinglaw - Continued 

(Elea.nlyte, zO-4) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9517 .9512 .9506 .9501 .9495 .9489 .9483 .9476 .9469 .9462 .9455 
.0002 .9324 .9317 .9309 .9302 .9294 .9285 .9276 .9267 .9258 .9248 .9238 
.0003 .9178 .9170 .9161 .9151 .9142 .9132 .9121 .9110 .9099 .9087 .9075 
.0004 .9057 9047 .9037 .9027 .9016 .9004 .8992 .8980 .8967 .8953 .8939 
.0005 .8952 .8941 .8930 .8918 .8906 .8893 .8880 .8866 .8852 .8837 .8822 
.0006 .8858 .8846 .8884 .8821 .8808 .8794 .8780 .8765 .8750 .8734 .8717 
.0007 .8773 .8760 .8747 .8738 .8719 .8704 .8689 .8673 .8656 .8640 .8621 

.0008 .8694 .8680 .8666 .8652 .8637 .8621 .8605 .8588 .8571 .8553 .8534 

.0009 .8620 .8606 .8591 .8576 .8561 .8544 .8527 .8509 .8491 .8472 .8452 

.0010 .8551 .8536 .8521 .8505 .8489 .8472 .8454 .8435 .8416 .8396 .8375 

.0020 .8014 .7995 .7974 .7953 .7932 .7909 .7886 .7861 .7836 .7810 .7782 

.0030 .7625 .7602 .7579 .7555 .7529 .7503 .7476 .7447 .7418 .7388 .7356 

.0040 .7312 .7287 .7261 .7234 .7206 .7177 .7147 .7115 .7083 .7050 .7015 

.0050 .7047 .7019 .6992 .6963 .6933 .6901 .6869 .6835 .6800 .6765 .6727 

.0060 .6815 .6786 .6757 .6726 .6694 .6661 .6627 .6591 .6555 .6517 .6477 

.0070 .6609 .6579 .6548 .6516 .6483 .6448 .6412 .6375 .6336 .6297 .6256 

.0080 .6423 .6391 .6359 .6326 .6291 .6255 .6218 .6180 .6140 .6100 .6057 

.0090 .6253 .6220 .6187 .6152 .6117 .6080 .6042 .6002 .5961 .5919 .5875 

.0100 .6096 .6062 .6028 .5993 .5957 .5918 .5879 .5838 .5796 .5754 .5708 

.0200 .4966 .4927 A888 .4848 .4806 .4763 A718 A672 .4624 .4576 .4526 

.0800 .4243 A203 A162 A120 A077 A01 .3985 .3937 .3888 .3839 .8787 

.0400 .3716 .3675 .3634 .3592 .3548 .3503 .3457 .3408 .3360 .8311 .3259 

.0500 .3306 .3266 .3225 .3188 .3140 .3095 .3049 .3002 .2954 .2906 .2855 

.0600 .2975 .2935 .2895 .2853 .2811 .2767 .2722 .2676 .2629 .2582 .2533 

.0700 .2699 .2660 .2621 .2580 .2539 .2496 .2453 .2408 .2363 .2317 2269 

.0800 .2466 .2428 .2390 .2350 .2310 .2268 .2226 .2182 .2139 2094 .2048 

.0900 .2265 .2228 .2191 .2152 .2113 .2073 .2032 .1990 .1948 .1905 .1860 

.1000 .2090 .2054 .2018 .1981 .1943 .1904 .1864 .1824 .1783 .1742 .1698 



TABLE 8. Mfean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Hackel 
limiting law . 

(Eletrolyte, z.z-=6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9343 .9339 .9334 .9329 .9326 .9323 .9318 .9312 .9305 .9301 .9299 .9292 
.0002 .9084 .9078 .9071 .9064 .9060 .9057 .9049 .9041 .9032 .9027 .9023 .9013 
.0003 .8890 .8882 .8874 .8866 .8861 .8857 .8848 .8838 .8827 .8821 .8817 .8805 
.0004 .8729 .8721 .8712 .8703 8697 .8692 .8682 .8671 .8659 .8652 .8647 .8638 
.0005 .8590 .8581 .8571 .8561 .8554 .8550 .8538 .8526 .8513 .8505 .8499 .8485 
.0006 .8467 .8457 .8446 .8435 .8428 .8423 .8410 .8397 .8383 .8374 .8369 .8353 
.0007 .8355 .8344 .8333 .8321 .8313 .8308 .8294 .8280 .8265 .8256 .8250 .8233 
.0008 .8252 .8240 .8228 .8216 .8208 .8202 .8188 .8173 .8157 .8148 .8141 .8124 
.0009 .8156 .8144 .8132 .8119 .8110 .8104 .8089 .8074 .8057 .8047 .8040 .8022 
.0010 .8067 .8054 .8041 .8028 .8019 .8012 .7997 .7981 .7964 .7953 .7946 .7927 
.0020 .7380 .7364 .7347 .7329 .7318 .7310 .7290 .7269 .7247 .7233 .7224 .7200 
.0030 .6893 .6874 .6855 .6835 .6822 .6813 .6790 .6766 .6741 .6726 .6715 .6687 

w .0040 .6507 .6487 .6466 .6444 .6430 .420 .6395 .6370 .6a42 .6325 .6314 .6283 
.0050 .6185 .6164 .6142 .6118 .6103 .6093 .6067 .6039 .6010 .5992 .5980 .5948 
.0060 .5908 .5886 .5863 .5838 .5823 .5811 .5784 .5756 .5725 .5707 .5694 .5660 
.0070 .5664 .5641 .5617 .5592 .5576 .5564 .5536 .5506 .5475 .5456 .5443 .5408 
.0080 .5446 .5422 .5398 .5372 .5355 .5343 .5314 .5284 .5252 .5232 .5219 .5183 
.0090 .5249 .5225 .5200 .5173 .5156 .5144 .5114 .5084 .5050 .5031 .5017 A981 
.0100 .5069 .5045 .5019 .4992 .4975 .4962 .4932 .4901 .4867 .4847 .4833 .4796 
.0200 .3826 .3799 .3772 .3743 .3725 .3712 .3680 .3647 .3612 .3591 .3576 .3538 
.0300 .3083 .3057 .3030 .3002 .2984 .2971 .2940 .2908 .2873 .2853 .2838 .2801 
.0400 .2569 .2545 .2519 .2492 .2475 .2462 2433 .2402 .2369 .2849 .2336 .2301 
.0500 .2189 .2165 .2141 .2115 .2099 .2087 .2059 .2030 .1999 .1980 .1967 .1934 
.0600 .1893 .1871 .1848 .1823 .1808 .1797 .1771 .1743 .1714 .1697 .1685 .1654 
.0700 .1657 .1636 .1614 .1591 .1577 .1566 .1541 .1516 .1488 .1472 .1461 .1432 
.0800 .1463 .1444 .1423 .1401 .1388 .1378 .1355 .1330 .1305 .1289 .1279 .1252 
.0900 .1302 .1284 .1264 .1244 .1231 .1222 .1200 .1177 .1153 .1139 .1129 .1103 
.1000 .1166 .1149 .1130 .1111 .1099 .1091 .1070 .1049 .1026 .1013 .1003 .0979 



TABLE 8. Mean activity coefficients of electrolytes in aqueous solutions on 
limitinglaw- Continued 

a volume basis-Debye-Hckel 

(El.tvlyle, zz-=6) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9284 .9277 .9269 .9261 .9252 .9243 .9234 .9224 .9215 .9204 .9193 

.0002 .9003 .8993 .8982 .8971 .8959 8947 .8934 .8921 .8908 .8894 .8879 

.0008 .8793 .8781 .8768 .8754 .8741 .8726 .8711 .8695 .8679 .8662 .8645 
.0004 .8620 .8606 .8591 .8576 .8561 .8544 .8527 .8509 .8491 .8472 .8452 
.0005 .8470 .8455 .8439 8422 .8405 .8387 .8368 .8348 .8328 .8308 .8286 

.0006 .8337 .8320 .8303 .8285 .8267 .8247 .8227 .8206 .8184 .8162 .8138 

.0007 .8217 .8199 .8180 .8161 .8142 .8121 .8099 .8077 .8054 .8030 .8005 
.0008 .8106 .8087 .8068 .8047 .8027 .8005 .7982 .7959 .7934 .7910 .7883 

.0009 .8003 .7983 .7963 .7942 .7920 .7898 .7874 .7849 .7824 .7798 .7770 

.0010 .7907 .7887 .7866 .7844 .7821 .7797 .7773 .7747 .7721 .7694 .7665 

.0020 .7175 .7148 .7121 .7093 .7064 .7034 .7003 .6970 .6936 .6902 .6865 

.030 .6659 .6629 .6598 .6566 .6533 .6499 .6464 .6427 .6389 .6350 .6309 

.0040 .6253 .6220 .6187 .6152 .6117 .6080 .6042 .6002 .5961 .5919 .5875 

.0050 .5916 .5881 .5846 .5810 .5772 .5733 .5693 .5651 .5608 .5564 .5518 

.0060 .5627 .5590 .5554 .5516 .5477 .5437 .5395 .5351 .5307 .5261 .5213 

.0070 .5373 .5336 .5299 .5259 .5219 .5177 .5135 .5090 .5044 A997 .4948 

.0080 .5148 .5110 .5071 .5031 .4990 A947 .4904 .4858 A811 A764 .4713 

.0090 .4944 A906 .4867 .4826 .4784 .4741 .4696 .4650 .4602 A554 .4503 

.0100 .4759 A720 .4681 .4639 .4597 .4553 .4508 A461 .4413 A365 .4313 

.0200 .3499 .3459 .3418 .3375 .3332 .3287 .3241 3193 .3145 .3096 .3044 

.0300 .2764 2724 .2685 .2644 .2603 .2560 .2516 2470 .2425 .2379 .2330 

.0400 .2265 2228 .2191 .2152 .2113 .2073 .2082 .1990 .1948 .1905 .1860 

.0500 .1901 1866 .1831 .1795 .1759 .1722 .1684 .1645 .1606 .1566 .1525 

.0600 .1623 .1590 .1557 .1524 .1490 .1455 .1420 .1384 .1348 .1312 .1275 

.0700 .1403 .1372 .1342 .1311 .1280 .1247 .1215 .1182 .1148 .1115 .1081 

.0800 .1225 .1196 .1168 .1139 .1110 .1080 .1050 .1020 .0989 .0959 .0927 

.0900 .1078 .1052 .1025 .0999 .0972 .0944 .0916 .0888 .0859 .0831 .0802 

.1000 .0956 .0931 .0907 .0882 .0857 .0831 .0805 .0779 .0753 .0727 .0700 



TABLE 0. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Debye-Huckel 
limitinglaw 

(Electlyte, z z-=8) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9134 .9128 .9122 .9115 9111 .9108 .9101 .9093 .9085 .9080 .9076 .9067 
.0002 .8797 .8789 .8781 .8772 .8766 .8762 .8752 .8742 .8780 .8724 .8719 .8706 
.0003 .8548 .8538 .8528 .8518 .8511 .8506 .8494 .8482 .8468 .8460 .8454 .8439 
.0004 .8343 .8332 .8321 .8309 .8301 .8296 .8282 .8268 .8253 .8244 .8237 .8221 
.0005 .8166 .8155 .8142 .8129 .8121 .8115 .8100 .8085 .8068 .8058 .8051 .8033 
.0006 .8010 .7997 .7984 .7970 .7961 .7954 .7939 .7922 .7904 .7894 .7886 .7867 
.0007 .7869 .7855 .7841 .7826 .7817 .7810 .7793 .7776 .7757 .7745 .7738 .7717 
.0008 .7740 .7725 .7711 .7695 .7685 .7678 .7660 .7642 .7622 .7610 .7602 .7580 
.0009 .7620 .7606 .7590 .7574 .7563 .7556 .7537 .7518 .7497 .7485 .7476 .7454 
.0010 .7509 .7494 .7478 .7461 .7450 .7442 .7423 .7403 .7382 .7369 .7360 .7336 
.0020 .6669 .6650 .6629 .6608 .6595 .6585 .6561 .6536 .6509 .6493 .6482 .6453 
.0030 .6088 .6067 .6044 .6021 .6005 .5995 .5968 .5940 .5910 .5893 .5880 .5848 

€ .0040 .5639 .5616 .5591 .5566 .5550 .5538 .5510 .5481 .5449 .5430 .5416 .5382 
.0050 .5270 .5246 .5221 .5194 .5177 .5165 .5136 .5105 .5072 .5052 .5038 .5002 
.0060 .4957 .4933 .4907 .4879 A862 .4850 .4819 .4788 .4754 .4733 .4719 .4682 
.0070 .4686 A661 A685 .4607 A589 .4576 .4545 .4513 .4479 A458 .4444 .4406 
.0080 .4447 .4422 .4395 .4367 .4349 .4336 .4305 .4272 .4237 .4216 .4202 .4164 
.0090 .4234 A208 A181 .4153 .4185 .4122 .4090 A057 A022 A001 .3986 .3948 
.0100 A042 A016 .3988 .3960 .3942 .3929 .3897 .3864" .3829 .3808 .3793 .3755 
.0200 .2777 .2752 .2725 .2698 .2680 .2668 .2637 .2606 .2572 .2552 .2588 .2502 
.0300 .2082 .2059 .2035 .2010 .1994 .1982 .1955 .1926 .1896 .1878 .1865 .1833 
.0400 .164 .1613 .1591 .1568 .1554 .1543 .1519 .1493 .1466 .1450 .1439 .1410 
.0500 .1319 .1300 .1280 .1260 .1247 .1238 .1216 .1193 .1169 .1154 .1144 .1119 
.0600 .1087 .1070 .1052 .1034 .1022 .1014 .0994 .0974 .0952 .0939 .0930 .0908 
.0700 .0910 .0895 .0879 .0862 .0852 .0844 .0826 .0808 .0789 .0777 .0769 .0749 
.0800 .0771 .0757 .0743 .0728 .0718 .0712 .0696 .0679 .0662 .0651 .0644 .0626 
.0900 .0660 .0648 .0634 .0621 .0612 .0606 .0592 .0577 .0561 .0552 .0546 .0529 
.1000 .0570 .0558 .0547 .0534 .0527 .0521 .0508 .0494 .0480 .0472 .0466 .0451 



TABLE 9. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Debye-HUckel 
limitinglaw -Continued 

(Electrolyte, 4- = 8) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9057 .9047 .9037 .9027 .9016 .9004 .8992 .8980 .8967 .8953 .8939 

.0002 .8694 .8680 .8666 .8652 .8637 .8621 .8605 .8588 .8571 .8553 .8534 

.0003 .8424 .8408 .8392 .8375 .8357 .8338 .8319 .8299 .8279 .8257 .8235 

.0004 .8204 .8186 .8167 .8148 .8128 .8107 .8086 .8063 .8040 .8016 .7991 

.0005 .8014 .7995 .7974 .7953 .7932 .7909 .7886 .7861 .7836 .7810 .7782 
.0006 .7847 .7826 .7804 .7782 .7758 .7734 .7709 .7682 .7655 .7628 .7598 
.0007 .7696 .7673 .7651 .7627 .7602 .7576 .7550 .7522 .7493 .7464 .7433 
.0008 .7558 .7534 .7510 .7485 .7460 .7433 .7405 .7375 .7346 .7315 .7282 
.0009 .7431 .7406 .7381 .7355 .7328 .7300 .7271 .7240 .7209 .7178 .7144 
.0010 .7312 .7287 .7261 .7234 .7206 .7177 .7147 .7115 .7083 .7050 .7015 
.0020 .6423 .6391 .6359 .6326 .6291 .6255 .6218 .6180 .6140 .6100 .6057 
.0030 .5815 .5780 .5744 .5707 .5669 .5629 .5589 .5546 .5502 .5458 .5411 
.0040 .5347 .5310 .5272 .5233 .5193 .5151 .5108 .5062 .5017 .4970 A921 
.0050 .4966 .4927 .4888 A848 .4806 .4763 .4718 .4672 .4624 .4576 .4526 
.0060 .4645 .4605 .4565 A524 A482 .4437 .4392 .4344 .4296 .4247 .4196 
.0070 .4368 .4328 .4288 A245 .4202 .4157 .4111 .4064 .4015 .3966 .3914 
.0080 .4125 .4085 .4044 .4002 .3958 .3913 .3867 .3819 .3770 .3721 .3668 
.0090 .3910 .3869 .3828 .3785 .3742 .3696 .3650 .3602 .3553 -.3504 .3452 
.0100 .3716 .3675 .3634 .3592 .3548 .3503 .3457 .3408 .3360 .3311 .3259 
.0200 .2466 .2428 .2390 .2350 .2310 .2268 .2226 .2182 .2139 .2094 .2048 
.0300 .1800 .1766 .1732 .1697 .1662, .1625 .1588 .1550 .1512 .1474 .1434 
.0400 .1381 .1351 .1321 .1290 .1259 .1227 .1195 .1162 .1129 .1096 .1062 
.0500 .1093 .1066 .1040 .1013 .0986 .0958 .0930 .0901 .0873 .0844 .0815 
.0600 .0885 .0861 .0838 .0814 .0790 .0766 .0741 .0716 .0691 .0667 .0641 
.0700 .0729 .0708 .0687 .0666 .0645 .0623 .0602 .0580 .0558 .0537 .0515 
.0800 .0608 .0589 .0571 .0552' .0534 .0514 .0496 .0476 .0457 .0439 .0419 
.0900 .0513 .0496 .0480 .0463 .0447 .0430 .0413 .0396 .0379 .0363 .0346 
.1000 .0437 .0422 .0407 .0392 .0378 .0362 .0348 .0333 .0318 .0303 .0288 



TABLE 10. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Hackel 
limiting law 

(Electrolyte, Zz-=9) 

'Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9031 .9024 .9018 '9010 .9006 .9002 .8994 .8985 .8976 .8971 .8967 .8956 

.0002 .8658 .8649 .8639 .8630 .8623 .8619 .8608 ..8596 .8583 .8576 .8571 .8557 

.0003 .8382 .8371 .8360 .8348 .8341 .8336 .8322 .8309 .8294 .8285 .8279 .8262 

.0004 .8156 .8144 .8132 .8119 .8110 .8104 .8089 .8074 .8057 .8047 .8040 .8022 

.0005 .7962 .7949 .7936 .7921 .7912 .7905 .7889 .7873 .7854 .7843 .7836 .7816 

.0006 .7791 .7777 .7762 .7747 .7737 .7730 .7713 .7695 .7675 .7664 .7656 .7634 

.0007 .7636 .7622 .7606 .7590 .7580 .7572 .7554 .7535 .7514 .7502 .7493 .7471 

.0008 .7496 .7480 .7464 .7447 .7436 .7428 .7409 .7389 .7368 .7355 .7346 .7322 

.0009 .7366 .7350 .7333 .7315 .7304 .7296 .7276 .7255 .7232 .7219 .7209 .7185 

.0010 .7245 .7228 .7211 .7192 .7181 .7172 .7151 .7130 .7107 .7093 .7083 .7057 
.0020 .6339 .6319 .6297 .6275 .6260 .6250 .6224 .6198 .6169 .6152 .6140 .6109 
.0030 .5722 .5700 .5676 .5651 .5635 .5623 .5595 .5566 .5534 .5516 .5563 .5468 
.0040 .5249 .5225 .5200 .5173 .5156 .5144 .5114 .5084 .5050 .5031 .5017 .4981 
.0050 .4864 .4839 .4813 A786 A768 .4756 .4725 A693 .4659 .4639 .4624 A587 
.0060 .4541 .4516 .4489 A461 .4443 .4430 .4399 A367 A332 .4311 .4296 .4259 

.0070 .4263 .4237 A210 .4181 A163 .4150 .4119 A086 .4051 .4030 A015 .3977 

.0080 .4019 .3993 .3966 .3937 .3919 .3906 .3874 .3841 .3806 .3785 .3770 .3732 

.0090 3803 .3777 .3749 .3721 .3702 .3689 .3658 .3625 .3589 .3568 .3553 .3515 

.0100 .3609 .3583 .3555 .3527 .3509 .3496 .3464 .3431 .3396 .3375 .3360 .3322 
.0200 .2366 .2342 .2317 .2290 .2274 .2262 .2233 .2203 .2171 .2152 .2139 .2104 
.0300 .1711 .1690 .1668 .1645 .1630 .1619 .1594 .1568 .1540 .1524 .1512 .1483 
.0400 .1302 .1284 .1264 .1244 .1231 .1222 .1200 .1177 .1153 .1139 .1129 .1103 

.0500 .1024 .1007 .0990" .0973 .0961 .0953 .0934 .0914 .0894 .0881 .0873 .0851 

.0600 .0824 .0809 .0794 .0779 .0769 .0762 .0745 .0728 .0710 .0699 .0691 .0672 

.0700 .0674 .0662 .0648 .0635 .0626 .0620 .0605 .0590 .0574 .0565 .0558 .0542 

.0800 .0560 .0548 .0537 .0525 .0517 .0512 .0499 .0485 .0471 .0463 .0457 .0443 

.0900 .0470 .0460 .0449 .0439 .0432 .0427 .0416 .0404 .0392 .0384 .0379 .0367 

.1000 .0398 .0389 .0380 .0370 .0364 .0360 .0350 .0340 .0329 .0322 .0318 .0307 



TABLE 10. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Huckel 
limitinglaw- Continued 

(Electrolyte, z+z- = 9Y 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 
70 75 80 85 90 95 100 

.0001 .8946 .8935 .8924 .8912 .8900 .8887 .8874 .8860 .8845 .8831 .8815 
.0002 .8543 .8528 .8513 .8497 .8480 .8463 .8445 .8426 .8407 .8387 .8366 
.0003 .8246 .8228 .8210 .8191 .8172 .8151 .8130 .8108 .8085 .8062 .8037 
.0004 .8003 .7983 .7963 .7942 .7920 .7898 .7874 .7849 .7824 .7798 .7770 
.0005 .7796 .7774 .7752 .7729 .7705 .7681 .7655 .7628 .7601 .7572 .7542 
.0006 .7613 .7589 .7566 .7541 .7516 .7489 .7462 .7433 .7404 .7374 .7342 
.0007 .7448 .7423 .7399 .7373 .7346 .7318 .7289 .7259 .7228 .7196 .7162 
.0008 .7298 .7272 .7246 .7219 .7191 .7162 .7132 .7100 .7068 .7035 .6999 
.0009 .7160 .7133 .7106 .7078 .7049 .7018 .6987 .6954 .6920 .6886 .6849 
.0010 .7032 .7004 .6976 .6947 .6917 .6885 .6853 .6819 .6784 .6749 .6711 
.0020 .6077 .6043 .6009 .5974 .5937 .5899 .5860 .5819 .5777 .5734 .5689 
.0030 
.0040 

.5434 

.4944 
.5397 
.4906 

.5359 
.4867 

.5321 

.4826 
.5281 
.4784 

.5239 

.4741 
.5197 
.4696 

.5152 

.4650 
.5107 
.4602 

.5060 

.4554 
.5011 
.4503 

.0050 .4550 .4510 .4470 .4428 .4386 .4341 .4295 .4248 .4199 .4150 .4099 

.0060 .4220 .4180 .4139 .4097 .4054 A008 .3962 .3914 .3866 .3816 .3764 

.0070 .3939 .3898 .3857 .3814 .3771 .3725 .3679 .3631 .3582 .3533 .3481 

.0080 .3693 .3652 .3611 .3569 .3525 .3480 .3434 .3386 .3337 .3288 .3236 

.0090 .3477 .3436 .3395 .3352 .3309 .3264 .3218 .3170 .3122 .3073 .3022 

.0100 .3284 .3243 .3202 .3160 .3117 .3072 .3027 .2979 .2932 .2883 .2833 

.0200 .2070 .2034 .1998 .1961 .1923 .1884 .1845 .1804 .1764 .1723 .1680 

.0300 .1453 .1422 .1391 .1360 .1328 .1295 .1262 .1228 .1194 .1160 .1125 

.0400 .1078 .1052 .1025 .0999 .0972 .0944 .0916 .0888 .0859 .0831 .0802 
.0500 .0829 .0806 .0784 .0761 .0738 .0714 .0691 .0667 .0643 .0620 .0596 
.0600 .0654 .0634 .0615 .0595 .0575 .0555 .0535 .0515 .0495 .0475 .0455 
.0700 .0525 .0508 .0492 .0475 .0458 .0440 .0423 .0406 .0389 .0372 .0355 
.0800 .0429 .0414 .0399 .0385 .0370 .0355 .0340 .0326 .0311 .0297 .0282 
.0900 .0354 .0341 .0328 .0316 .0303 .0290 .0277 .0264 .0252 .0240 .0227 
.1000 .0295 .0284 .0273 .0262 .0251 .0239 .0228 .0217 .0206 .0196 .0185 



TABLE 11. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Hackel 
limiting law 

(Electrolyte, zOz- =12) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .8729 .8721 .8712 .8703 .8697 .8692 .8682 .8671 .8659 .8652 .8647 .8633 

.0002 .8252 .8240 .8228 .8216 .8208 .8202 .8188 .8173 .8157 .8148 .8141 .8124 

.0003 .7903 .7890 .7876 .7861 .7852 .7845 .7828 .7811 .7792 .7781 .7773 .7753 

.0004 .7620 .7606 .7590 .7574 .7563 .7556 .7537 .7518 .7497 .7485 .7476 .7454 

.0005 .7880 .7364 .7347 .7829 .7318 .7310 .7290 .7269 .7247 .7233 .7224 .7200 

.0006 .7169 .7152 .7134 .7115 .7103 .7094 .7073 .7051 .7027 .7013 .7003 .6977 

.0007 .6980 .6962 .6943 .6924 .6911 .6902 .6880 .6857 .6832 .6817 .6806 .6779 

.0008 .6809 .6790 .6771 .6750 .6737 .6727 .6704 .6680 .6654 .6639 .6628 .6599 

.0009 .6652 .6633 .6612 .6591 .6577 .6568 .6544 .6519 .6492 .6476 .6464 .6435 

.0010 .6507 .6487 .6466 .6444 .6430 .6420 .6395 .6370 .6342 .6325 .6314 .6283 
.0020 .5446 .5422 .5398 .5372 .5355 .5343 .5314 .5284 .5252 .5232 .5219 .5183 
.0030 .4751 .4726 .4699 .4672 A654 .4641 .4610 .4578 A544 A523 .4509 .4472 
.0040 .4234 .4208 A181 .4153 .4135 .4122 .4090' .4057 .4022 .4001 .3986 .3948 
.0050 .3826 .3799 .3772 .3743 .3725 .3712 .3680 .3647 .3612 .3591 .3576 .3538 
.0060 .3490 .3464 .3437 .3408 .3390 .3377 .3345 .3313 .3277 .3256 .3242 .3204 
.0070 .3208 .3182 .3155 .3127 .3109 .3096 .3064 .3032 .2997 .2977 .2962 .2925 
.0080 .2966 .2940 .2914 .2886 .2868 .2855 .2824 .2792 .2758 .2738 .2723 .2687 
.0090 .2755 .2730 .2704 ,2676 .2659 .2646 .2616 2584 .2551 .2531 .2517 .2481 
.0100 .2569 .2545 .2519 .2492 .2475 .2462 .2433 .2402 .2369 .2349 .2336 .2301 
.0200 .1463 .1444 .1423 .1401 .1388 .1378 .1355 .1330 .1305 .1289 .1279 .1252 
.0300 .0950 .0934 .0918 .0901 .0890 .0883 .0864 .0845 .0825 .0814 .0806 .0785 
.0400 .0660 .0648 .0634 .0621 .0612 .0606 .0592 .0577 .0561 .0552 .0546 .0529 
.0500 .0479 .0469 .0458 .0447 .0440 .0436 .0424 .0412 .0399 .0392 .0387 .0374 
.0600 .0358 .0350 .0341 .0332 .0327 .0323 .0313 .0304 .0294 .0288 .0284 .0273 
.0700 .0275 .0268 .0260 .0253 .0249 .0245 .0238 .0230 .0221 .0217 .0213 .0205 
.0800 .0214 .0208 .0202 .0196 .0193 .0190 .0183 .0177 .0170 .0166 .0164 .0157 
.0900 .0170 .0165 .0160 .0155 .0152 .0149 .0144 .0139 .0133 .0130 .0127 .0122 
.1000 .0136 .0132 .0128 .0123 .0121 .0119 .0114 .0110 .0105 .0103 .0101 .0096 



TABLE 11. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Debye-Htickel
limitinglaw- Continued 

tEhcOlyte,, .z =12) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8620 .8606 .8591 .8576 .8561 .8544 .8527 .8509 .8491 .8472 .8452 

.0002 

.0003 

.0004 

.8106 

.7732 

.7431 

.8087 

.7710 

.7406 

.8068 

.7688 

.7381 

.8047 

.7664 

.7355 

.8027 

.7640 

.7328 

.8005 

.7614 

.7300 

.7982 

.7588 
.7271 

.7959 

.7561 

.7240 

.7934 

.7532 
.7209 

.7910 

.7504 

.7178 

.7883 
.7473 
.7144 

.0005 

.0006 
.0007 
.0008 

.7175 

.6951 

.6751 

.6571 

.7148 

.6923 

.6722 

.6540 

.7121 

.6894 

.6692 
.6509 

.7093 
.6864 
.6661 
.6476 

.7064 

.6834 

.6628 

.6443 

.7034 

.6801 

.6595 
.6408 

.7003 

.6768 

.6560 

.6372 

.6970 

.6734 

.6524 

.6334 

.6936 

.6698 

.6487 

.6296 

.6902 
.6662 
.6449 
.6256 

.6865 

.6623 

.6408 

.6214 
.0009 
.0010 

.6405 

.6253 
.6373 
.6220 

.6341 

.6187 
.6308 
.6152 

.6273 

.6117 
.6237 
.6080 

.6200 

.6042 
.6161 
.6002 

.6121 

.5961 
.6081 
.5919 

.6038 

.5875 
.0020 
.0030 

.5148 

.4434 
.5110 
.4394 

.5071 

.4353 
.5031 
.4311 

.4990 

.4269 
.4947 
.4224 

.4904 

.4178 
A858 
.4130 

.4811 

.4082 
.4764 
.4032 

.4713 
.3980 

w .0040 .3910 .3869 .3828 .3785 .3742 .3696 .3650 .3602 .3553 .3504 .3452 
.0050 .3499 .3459 .3418 .3375 .3332 .3287 .3241 .3193 .3145 .3096 .3044 
.0060 .3166 .3125 .3085 .3043 .3000 .2956 .2910 .2863 .2816 .2768 .2718 
.0070 
.0080 

.2887. 

.2650 
.2847 
.2611 

.2807 

.2572 
.2766 
.2531 

.2724 

.2490 
.2681 
.2448 

.2636 

.2404 
.2590 
.2360 

.2544 

.2315 
.2407 
.2269 

.2448 

.2222 
.0090 
.0100 

.2445 
.2265 

2406 
.2228 

.2368 

.2191 
.2329 
.2152 

.2289 

.2113 
.2247 
.2073 

.2205 

.2032 
.2162 
.1990 

.2118 

.1948 
.2074 
.1905 

.2028 

.1860 
.0200 
.0300 
.0400 

.1225 

.0764 

.0513 

.1196 
.0742 
.0496 

.1168 

.0721 

.0480 

.1139 

.0699 
.0463 

.1110 

.0677 

.0447 

.1080 
.0655 
.0430 

.1050 

.0633 

.0413 

.1020 

.0610 

.0396 

.0989 

.0588 

.0379 

.0959 

.0566 

.0363 

.0927 

.0543 

.0346 
.0500 
.0600 

.0361 

.0263 
.0348 
.0253 

.0335 

.0243 
.0322 
.0232 

.0309 

.0222 
.0296 
.0212 

.0283 
.0202 

.0270 

.0192 
.0258 
.0182 

.0245 

.0172 
.0233 
.0162 

.0700 

.0800 
.0197 
.0150 

.0188 

.0143 
.0180 
.0136 

.0172 

.0130 
.0164 
.0123 

.0156 

.0117 
.0148 
.0110 

.0140 

.0104 
.0132 
.0098 

.0124 

.0092 
.0117 
.0086 

.0900 

.1000 
.0116 
.0091 

.0111 
.0087 

.0105 

.0082 
.0100 
.0078 

.0094 

.0073 
.0089 
.0069 

.0084 

.0065 
.0079 
.0061 

.0074 

.0057 
.0069 
.0053 

.0064 

.0049 



TABLE 12. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Debye-HAckel 
limitinglaw 

(Eleetrolyte, 7o-o16) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8343 .8332 .8321 .8309 .8301 .8296 .8282 .8268 .8253 .8244 .8237 .8221 

.0002 .7740 .7725 .7711 .7695 .7685 .7678 .7660 .7642 .7622 .7610 .7602 .7580 

.0003 .7306 .7290 .7273 .7255 .7243 .7235 .7215 .7194 .7171 .7157 .7147 .7122 
.0004 .6960 .6942 .6923 .6904 .6891 .6882 .6859 .6836 .6811 .6796 .6786. .6758 
.0005 .6669 .6650 .6629 .6608 .6595 .6585 .6561 .6536 .6509 .6493 .6482 .6453 
.0006 .6416 .6396 .6374 .6352 .6338 .6327 .6302 .6276 .6248 .6231 .6219 .6188 
.0007 .6192 .6171 .6148 .6125 .6110 .6099 .6073 .6046 .6017 .5999 .5987 .5955 
.0008 .5990 .5968 .5945 .5921 .5906 .5895 .5868 .5840 .5809 .5791 .5779 .5746 
.0009 .5807 .5784 .5761 .5736 .5720 .5709 .5681 .5652 .5621 .5603 .5590 .5556 
.0010 .5639 .5616 .5591 .5566 .5550 .5538 .5510 .5481 .5449 .5430 .5416 .5382 
.0020 .4447 .4422 A395 A367 A349 A336 A305 .4272 .4237 .4216 .4202 4164 
.0030 .3707 .3681 .3653 .3625 .3607 .3593 .3562 .3529 .3493 .3472 .3458 .3419 
.0040 .3179 .3153 .3126 .3098 .3080 .3067 .3036 .3004 .2969 .2948 .2934 2896 
.0050 .2777 .2752 .2725 .2698 .2680 .2668 .2637 .2606 .2572 .2552 .2538 .2502 
.0060 .2457 .2433 .2407 .2381 .2364 .2352 .2322 .2292 .2260 .2240 .2227 .2192 
.0070 .2196 .2173 .2148 .2122 .2106 .2094 .2066 .2037 .2006 .1987 .1975 .1941 
.0080 .1978 .1955 .1931 .1907 .1891 .1880 .1853 .1825 .1795 .1778 .1765 .1734 
.0090 .1793 .1771 .1748 .1724 .1709 .1699 .1673 .1646 .1618 .1601 .1589 .1559 
.0100 .1634 .1613 .1591 .1568 .1554 .1543 .1519 .1493 .1466 .1450 .1439 .1410 
.0200 .0771 .0757 .0743 .0728 .0718 .0712 .0696 .0679 .0662 .0651 .0644 .0626 
.0300 .0434 .0424 .0414 .0404 .0398 .0393 .0382 .0371 .0359 .0353 .0348 .0336 
.0400 .0267 .0260 .0253 .0246 .0241 .0238 .0231 .0223 .0215 .0210 .0207 .0199 
.0500 .0174 .0169 .0164 .0159 .0156 .0153 .0148 .0142 .0137 .0133 .0131 .0125 
.0600 .0118 .0115 .0111 .0107 .0105 .0103 .0099 .0095 .0091 .0088 .0087 .0082 
.0700 .0083 .0080 .0077 .0074 .0073 .0071 .0068 .0065 .0062 .0060 .0059 .0056 
.0800 .0059 .0057 .0055 .0053 .0052 .0051 .0048 .0046 .0044 .0042 .0042 .0039 
.0900 .0044 .0042 .0040 .0039 .0038 .0037 .0035 .0033 .0031 .0030 .0030 .0028 
.1000 .0032 .0031 .0030 .0029 .0028 .0027 .0026 .0024 .0023 .0022 .0022 .0020 



TABLE 12. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Debye-Hlzckel 
limiting law- Continued 

(Eleouolyre, z. - 16) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8204 .8186 .8167 .8148 .8128 .8107 .8086 .8063 .8040 .8016 .7991 

.0002 .7558 .7584 .7510 .7485 .7460 .7433 .7405 .7375 .7846 .7315 .7282 

.0008 .7097 .7070 .7042 .7014 .6984 .6953 .6921 .6888 .6854 .6819 .6781 

.0004 .6730 .6701 .6671 .6639 .6607 .6573 .6538 .6502 .6464 .6426 .6386 

.0005 .6423 .6391 .6359 .6326 .6291 .6255 .6218 .6180 .6140 .6100 .6057 

.0006 .6157 .6124 .6090 .6055 .6019 .5981 .5943 .5902 .5861 .5818 .5774 

.0007 .5923 .5888 .5853 .5817 .5779 .5740 .5700 .5658 .5615 .5571 .5525 

.0008 .5712 .5677 .5641 .5603 .5565 .5524 .5483 .5440 .5396 .5351 .5303 

.0009 .5521 .5485 .5448 .5410 .5370 .5329 .5287 .5242 .5197 .5152 .5103 

.0010 .5347 .5310 .5272 .5233 .5193 .5151 .5108 .5062 .5017 .4970 .4921 

.0020 A125 A085 A044 .4002 .3958 .3913 .3867 .3819 .3770 .3721 .3668 

.0030 .3381 .3340 .8299 .3257 .3214 .3169 .3123 .3076 .3028 .2979 .2928 

.0040 .2859 .2819 .2779 .2738 .2696 .2653 .2609 .2563 .2517 .2470 .2421 

.0050 .2466 .2428 .2390 .2350 .2310 .2268 .2226 .2182 .2189 .2094 .2048 

.0060 .2158 .2121 .2084 .2047 .2008 .1969 .1929 .1887 .1846 .1804 .1760 

.0070 .1908 .1873 .1838 .1802 .1766 .1728 .1690 .1651 .1612 .1573 .1532 

.0080 .1702 .1669 .1635 .1601 .1567 .1531 .1495 .1458 .1421 .1384 .1346 

.0090 .1529 .1497 .1465 .1433 .1400 .1366 .1332 .1297 .1263 .1228 .1191 

.0100 .1381 .1351 .1321 .1290 .1259 .1227 .1195 .1162 .1129 .1096 .1062 

.0200 .0608 .0589 .0571 .0552 .0534 .0514 .0496 .0476 .0457 .0439 .0419 
.0300 .0324 .0312 .0300 .0288 .0276 .0264 .0252 .0240 .0229 .0217 .0206 
.0400 .0191 .0182 .0174 .0166 .0158 .0151 .0143 .0135 .0127 .0120 .0113 
.0500 .0119 .0114 .0108 .0103 .0097 .0092 .0086 .0081 .0076 .0071 .0066 
0600 .0078 .0074 .0070 .0066 .0062 .0059 .0055 .0051 .0048 .0044 .0041 
.0700 .0053 .0050 .0047 .0044 .0042 .0039 .0036 .0034 .0031 .0029 .0027 
.0800 .0037 .0035 .0033 .0030 .0028 .0026 .0025 .0023 .0021 .0019 .0018 
.0900 .0026 .0025 .0023 .0021 .0020 .0018 .0017 .0016 .0014 .0013 .0012 
.1000 .0019 .0018 .0017 .0015 .0014 .0013 .0012 .0011 .0010 .0009 .0008 



TABLE 13. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-Huckel 
limiting law 

(Electrolyte, zz-= I) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9887 .9887 .9886 .9885 .9884 .9884 .9883 .9882 .9881 .9880 .9880 .9879 

.0002 .9841 .9840 .9839 .9838 .9837 .9836 .9835 .9834 .9832 .9831 .9831 .9829 

.0003 .9806 .9804 .9808 .9802 .9801 .9800 .9798 .9797 .9795 .9794 .9793 .9791 

.0004 .9776 .9774 .9773 .9771 .9770 .9769 .9768 .9766 .9764 .9762 .9761 .9759 

.0005 .9750 .9748 .9746 .9744 .9743 .9742 .9740 .9738 .9736 .9735 .9734 .9731 

.0006 .9726 .9725 .9723 .9720 .9719 .9718 .9716 .9714 .9711 .9710 .9709 .9706 

.0007 .9705 .9703 .9701 .9698 .9697 .9696 .9694 .9691 .9688 .9687 .9686 .9683 

.0008 .9685 .9683 .9680 .9678 .9676 .9675 .9673 .9670 .9667 .9665 .9664 .9661 

.0009 .9666 .9664 .9661 .9659 .9657 .9656 .9653 .9650 .9647 .9646 .9644 .9641 

.0010 .9648 .9646 .9643 .9641 .9639 .9638 .9635 .9632 .9629 .9627 .9625 .9622 

.0020 .9506 .9503 .9499 .9496 .9493 .9492 .9488 .9483 .9479 .9476 .9474 .9470 

.0030 .9399 .9394 .9390 .9386 .9383 .9381 .9376 .9371 .9366 .9362 .9360 .9354 

.0040 .9309 .9304 .9299 .9294 .9291 .9289 .9283 .9277 .9271 .9267 .9265 .9258 

.0050 .9230 .9225 .9220 .9214 .9211 .9208 .9202 .9196 .9189 .9185 .9182 .9174 

.0060 .9160 .9154 .9149 .9142 .9139 .9136 .9129 .9122 .9115 .9110 .9107 .9099 

.0070 .9096 .9090 .9084 .9077 .9073 .9070 .9063 .9055 .9047 .9043 .9039 .9031 

.0080 .9087 .9030 .9024 .9016 .9012 .9009 .9001 .8993 .8985 .8980 .8976 .8967 
.0090 .8981 .8975 .8967 .8960 .8956 .8952 .8944 .8936 .8927 .8922 .8918 .8908 
.0100 .8929 .8922 .8915 .8907 .8902 .8899 .8890 .8882 .8872 .8867 .8863 .8853 
.0200 .8520 .8510 .8501 .8490 .8484 .8479 .8468 .8456 .8443 .8436 .8430 .8417 
.0300 .8219 .8208 .8196 .8183 .8176 .8170 .8157 .8143 .8128 .8119 .8113 .8097 
.0400 .7973 .7960 .7947 .7933 .7925 .7919 .7904 .7888 .7872 .7862 .7855 .7837 
.0500 .7763 .7749 .7735 .7720 .7710 .7704 .7687 .7670 .7653 .7642 .7634 .7615 
.0600 .7578 .7563 .7547 .7531 .7521 .7514 .7497 .7479 .7460 .7448 .7440 .7419 
.0700 .7411 .7395 .7379 .7362 .7352 .7344 .7326 .7307 .7287 .7274 .7266 .7244 
.0800 .7259 .7243 .7226 .7208 .7197 .7189 .7170 .7150 .7129 .7116 .7107 .7085 
.0900 .7120 .7102 .7085 .7066 .7055 .7047 .7027 .7006 .6984 .6971 .6962 .6938 
.1000 6990 .6972 .6954 .6935 .6923 .6915 .6894 .6872 .6850 .6836 .6827 .6802 



TA3LE 13. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye-Htckel 
limiting law- Continued 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9878 .9877 .9875 .9874 .9873 .9871 .9870 .9868 .9867 .9865 .9864 

.0002 .9828 .9826 .9824 .9822 .9820 .9819 .9817 .9815 .9812 .9810 .9808 

.0003 .9789 .9787 .9785 .9783 .9781 .9778 .9776 .9773 .9771 .9768 .9765 

.0004 .9757 .9755 .9752 .9750 .9747 .9744 .9742 .9739 .9736 .9733 .9729 

.0005 .9729 .9726 .9723 .9721 .9718 .9715 .9712 .9708 .9705 .9701 .9698 

.0006 .9703 .9700 .9697 .9694 .9691 .9688 .9684 .9681 .9677 .9673 .9669 

.0007 .9680 .9677 .9673 .9670 .9667 .9663 .9660 .9656 .9652 .9648 .9643 

.0008 .9658 .9655 .9651 .9648 .9644 .9640 .9637 .9632 .9628 .9624 .9619 

.0009 .9638 .9634 .9631 .9627 .9623 .9619 .9615 .9611 .9606 .9602 .9597 

.0010 .9618 .9615 .9611 .9607 .9603 .9599 .9595 .9590 .9585 .9580 .9575 

.0020 .9465 .9460 .9454 .9449 .9443 .9437 .9431 .9425 .9419 .9412 .9405 

.0030 .9348 .9342 .9336 .9329 .9322 .9315 .9308 .9300 .9293 .9285 .9276 

.0040 .9252 .9244 .9237 .9230 .9222 .9214 .9205 .9197 .9188 .9179 .9169 

.0050 .9167 .9159 .9151 .9143 .9134 .9125 .9116 .9106 .9096 .9086 .9075 

.0060 .9091 .9083 .9074 .9065 .9055 .9046 .9036 .9025 .9015 .9003 .8992 

.0070 .9022 .9013 .9003 .8994 .8984 .8973 .8963 .8951 .8940 .8928 .8915 

.0080 .8958 .8948 .8938 .8928 .8917 .8906 .8895 .8883 .8871 .8858 .8845 

.0090 .8899 .8888 .8878 .8867 .8856 .8844 .8832 .8820 .8807 .8793 .8779 

.0100 .8843 .8832 .8821 .8809 .8798 .8786 .8773 .8760 .8746 .8733 .8718 

.0200 .8403 .8389 .8374 .8359 .8343 .8327 .8310 .8292 .8274 .8256 .8236 

.0300 .8081 .8064 .8047 .8029 .8010 .7991 .7971 .7951 .7930 .7908 .7885 

.0400 .7819 .7800 .7781 .7761 .7740 .7719 .7697 .7674 .7650 .7626 .7600 

.0500 .7595 .7575 .7554 .7532 .7509 .7486 .7462 .7437 .7412 .7386 .7358 

.0600 .7399 .7376 .7354 .7331 .7307 .7282 .7257 .7230 .7203 .7175 .7146 

.0700 .7222 .7199 .7175 .7151 .7126 .7100 .7073 .7045 .7016 .6987' .6956 

.0800 .7062 .7037 .7013 .6987 .6961 .6934 .6906 .6876 .6847 .6816 .6784 

.0900 .6914 .6889 .6863 .6837 .6809 .6781 .6752 .6722 .6691 .6659 .6626 

.1000 .6778 .6751 .6725 .6698 .6669 .6640 .6610 .6579 .6547 .6514 .6480 



TABLE 14. Mean activity coefficients of electrolytes in aqueous solutions on aweight basis-Debye-Hackel 
limitinglaw 

(Electrolyte,4,-=2) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9776 .9774 .9773 .9771 .9770 .9769 .9768 .9766 .9764 .9762 .9761 .9759 

.0002 .9685 .9683 .9680 .9678 .9676 .9675 .9673 .9670 .9667 .9665 .9664 .9661 

.0003 .9615 .9613 .9610 .9607 .9605 '.9604 .9601 .9597 .9594 .9592 .9590 .9587 
.0004 .9557 .9554 .9551 .9548 .9546 .9544 .9540 .9537 .9533 9530 .9529 .9524 
.0005 .9506 .9503 .9499 .9496 .9493 .9492 .9488 .9483 .9479 .9476 .9474 .9470 
.0006 .9460 .9457 .9453 .9449 .9446 .9444 .9440 .9436 .9431 .9428 .9426 .9421 
.0007 .9418 .9414 .9410 .9406 .9403 .9401 .9397 .9392 .9387 .9383 .9381 .9376 
.0008 .9379 .9375 .9371 .9366 .9363 .9361 .9356 .9351 .9346 .9342 .9340 .9334 
.0009 .9343 .9339 .9334 .9329 .9326 .9324 .9319 .9313 .9307 .9304 .9301 .9295 
.0010 .9309 .9304 .9299 .9294 .9291 .9289 .9283 .9277 .9271 .9267 .9265 .9258 
.0020 .9037 .9030 .9024 .9016 .9012 .9009 .9001 .8993 .8985 .8980 .8976 .8967 
.0030 .8833 .8826 .8818 .8809 .8804 .8800 .8791 .8782 .8772 .8765 .8761 .8750 
.0040 .8665 .8657 .8648 .8638 .8632 .8628 .8618 .8607 .8596 .8589 .8584 .8572 
.0050 .8520 .8510 .8501 .8490 .8484 .8479 .8468 .8456 .8443 .8436 .8430 .8417 
.0060 .8391 .8380 .8370 .8358 .8352 .8346 .8334 .8321 .8308 .8300 .8294 .8280 
.0070 .8274 .8263 .8251 .8239 .8232 .8226 .8213 .8200 .8186 .8177 .8171 .8155 
.0080 .8166 .8155 .8142 .8130 .8122 .8116 .8103 .8088 .8073 .8064 .8058 .8041 
.0090 .8067 .8054 .8042 .8028 .8020 .8014 .8000 .7985 .7969 .7959 .7953 .7936 
.0100 .7973 .7960 .7947 .7933 .7925 .7919 .7904 .7888 .7872 .7862 .7855 .7837 
.0200 .7259 .7243 .7226 .7208 .7197 .7189 .7170 .7150 .7129 .7116 .7107 .7085 
.0300 .6755 .6736 .6717 .6697 .6684 .6675 .6654 .6631 .6607 .6592 .6582 .6557 
.0400 .6357 .6337 .6316 .6294 .6281 .6271 .6247 .6222 .6197 .6181 .6170 .6142 
.0500 .6026 .6005 .5983 .5959 .5945 .5935 .5910 .5884 .5856 .5839 .5828 .5799 
.0600 .5742 .5719 .5696 .5672 .5657 .5646 .5620 .5593 .5565 .5547 .5535 .5505 
.0700 .5492 .5469 .5445 .5420 .5405 .5394 .5367 .5339 .5309 .5291 .5279 .5248 
.0800 .5270 .5246 , .5221 .5196 .5180 .5169 .5141 .5112 .5082 .5064 .5051 .5019 
.0900 .5069 .5045 .5019 A993 .4977 A966 A938 A908 .4878 A859 A846 .4814 
.1000 A886 A861 A836 A809 .4793 .4781 4753 A723 .4692 A673 .4660 A627 



TABLE 14. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-Huckel 
limiting law- Continued 

(Electrslyw, ohs.- 2) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9757 .9755 .9752 .9750 .9747 .9744 .9742 .9739 .9736 .9733 .9729 

.0002 .9658 .9655 .9651 .9648 .9644 .9640 .9637 .9632 .9628 .9624 .9619 

.0003 .9583 .9579 .9575 .9570 .9566 .9561 .9557 .9552 .9547 .9541 .9536 

.0004 .9520 .9515 .9511 .9506 .9501 .9495 .9490 .9484 .9478 .9472 .9466 
0005 .9465 .9460 .9454 .9449 .9443 .9437 .9431 .9425 .9419 .9412 .9405 

.0006 .9415 .9410 .9404 .9398 .9392 .9385 .9379 .9372 .9365 .9358 .9350 

.0007 .9370 .9364 .9358 .9351 .9345 .9338 .9331 .9323 .9316 .9308 '9300 

.0008 .9328 .9321 .9315 .9308 .9301 .9294 .9286 .9278 .9270 .9262 .9253 

.0009 .9289 .9282 .9275 .9268 .9260 .9253 .9245 .9236 .9228 .9219 .9210 

.0010 .9252 .9244 .9237 .9230 .9222 .9214 .9205 .9197 .9188 .9179 .9169 

.0020 .8958 .8948 .8938 .8928 .8917 .8906 .8895 .8883 .8871 .8858 .8845 

.0030 .8739 .8728 .8716 .8704 .8691 .8678 .8664 .8650 .8635 .8620 .8604 
2 .0040 .8559 .8546 .8532 .8519 .8504 .8489 .8474 .8458 .8442 .8425 .8407 

.0050 .8403 .8389 .8374 .8359 .8343 .8327 .8310 .8292 .8274 .8256 .8236 

.0060 .8265 .8249 .8233 .8217 .8200 .8183 .8164 .8146 .8126 .8106 .8085 

.0070 .8140 .8123 .8106 .8089 .8071 .8052 .8033 .8013 .7992 .7971 .7949 

.0080 .8025 .8007 .7990 .7971 .7952 .7933 .7912 .7891 .7869 .7847 .7824 

.0090 .7918 .7900 .7882 .7862 .7842 .7822 .7801 .7779 .7756 .7733 .7708 

.0100 .7819 .7800 .7781 .7761 .7740 .7719 .7697 .7674 .7650 .7626 .7600 

.0200 .7062 .7037 .7013 .6987 .6961 .6934 .6906 .6876 .6847 .6816 .6784 

.0300 .6531 .6503 .6475 .6446 .6416 .6386 .6354 .6321 .6288 .6253 .6217 

.0400 .6114 .6084 .6054 .6023 .5991 .5958 .5924 .5888 .5852 .5815 .5776 

.0500 .5769 .5738 .5706 .5673 .5639 .5604 .5569 .5532 .5494 .5455 .5414 

.0600 .5474 .5441 .5408 .5374 .5339 .5303 .5266 .5228 .5188 .5148 .5106 

.0700 .5216 .5182 .5148 .5113 .5077 .5040 .5002 A963 A923 .4881 A838 

.0800 .4987 .4952 .4918 A882 .4845 .4807 A769 .4729 A687 .4646 A602 

.0900 .4781 A746 .4710 A674 .4637 .4599 .4559 .4519 A477 .4434 .4390 

.1000 A593 A558 .4522 .4486 A448 A409 .4370 .4329 .4286 .4244 .4199 



TABLE 15. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye-Htuckel 
limitinglaw 

(Electrolyte, zCz-=3) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9666 .9664 .9661 .9659 .9657 .9656 .9653 .9650 .9647 .9646 .9644 .9641 

.0062 .951 .9528 .9524 .9521 .9519 .9517 .9513 .9509 .9505 .9502 .9501 .9496 

.0003 .9429 .94-5 .9421 .9416 .9414 .9412 .9407 .9402 .9397 .9394 .9392 .9386 

.0004 .9343 .9339 .9334 .9329 .9326 .9324 .9319 .9313 .9307 .9304 .9301 .9295 

.0005 .9268 .9263 .9258 .9253 .9250 .9247 .9241 .9235 .9229 .9225 .9222 .9215 

.0006 .9202 .9196 .9190 .9185 .9181 .9178 .9172 .9165 .9158 .9154 .9151 .9143 
.0007 .9140 .9135 .9129 .9122 .9118 .9116 .9109 .9102 .9094 .9089 .9086 .9078 
.0008 .9084 .9078 .9071 .9065 .9060 .9057 .9050 .9043 .9035 .9030 .9026 .9018 
.0009 .9031 .9024 .9018 .9011 .9006 .9003 .8996 .8988 .8979 .8974 .8970 .8961 
.0010 .8981 .8975 .8967 .8960 .8956 .8952 .8944 .8936 .8927 .8922 .8918 .8908 
.0020 .8590 .8581 .8572 .8562 .8556 .8551 .8540 .8529 .8517 .8510 .8505 .8492 
.0030 .802 .8291 .8280 .8268 .8261 .8255 .8243 .8229 .8215 .8207 .8201 .8185 
.0040 .8067 .8054 .8042 .8028 .8020 .8014 .8000 .7985 .7969 .7959 .7953 .7936 
.0050 .7865 .7851 .7837 .7823 .7814 .7808 .7792 .7776 .7758 .7748 .7741 .7722 
.0060 .7686 .7672 .7657 .7642 .7632 .7625 .7609 .7591 .7573 .7561 .7554 .7534 
.0070 .7526 .7511 .7495 .7479 .7469 .7461 .7444 .7425 .7406 .7394 .7386 .7365 
.0080 .7380 .7364 .7347 .7330 .7320 .7312 .7294 .7274 .7254 .7241 .7233 .7211 
.0090 .7245 .7228 .7211 .7193 .7182 .7174 .7155 .7135 .7114 .7101 .7092 .7069 
.0100 .7120 .7102 .7085 .7066 .7055 .7047 .7027 .7006 .6984 .6971 .6962 .6938 
.0200 .6185 .6164 .6142 .6120 .6106 .6096 .6071 .6046 .6019 .6003 .5992 .5963 
.0300 .5552 .5529 .5505 .5480 .5465 .5454 .5427 .5399 .5370 .5352 .5340 .5309 
.0400 .5069 .5045 .5019 .4993 A977 .4966 .4938 .4908 .4878 A859 .4846 A814 
.0500 .4678 .4653 A627 .4600 A584 .4572 .4543 .4513 .4482 .4462 .4449 .4416 
.0600 .4351 .4325 A299 .4272 .4255 .4243 .4213 .4183 .4151 A132 .4118 .4084 
.0700 .4070 A045 .4018 .3990 .3973 .3961 .3932 .3901 .3869 .3849 .3836 .3802 
.0800 .3826 .3799 .3773 .3745 .3728 .3716 .3686 .3655 .3623 .3604 .3590 .3556 
.0900 .3609 .3583 .3556 .3528 .3512 .3499 .3470 .3439 .3407 .3387 .3374 .3340 
.1000 .3415 .3389 .3363 .3335 .3318 .3306 .3277 .3246 .3214 .3195 .3181 .3147 



TABLE 15. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-Hackel 
limitinglaw - Continued 

(Electiolyte, z+z- =3) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9638 .9634 .9631 .9627 .9623 .9619 .9615 .9611 .9606 .9602 .9597 
.0002 .9492 .9487 .9482 .9476 .9471 .9466 .9460 .9454 .9448 .9441 .9484 
.0003 .9381 .9375 .9369 .9363 .9356 .9349 .9342 .9335 .9328 .9320 .9312 
.0004 .9289 .9282 .9275 .9268 .9260 .9253 .9245 .9236 .9228 .9219 .9210 
.0005 .9208 .9200 .9193 .9185 .9177 .9168 .9159 .9150 .9141 .9131 .9121 
.0006 .9136 .9128 .9119 .9111 .9102 .9092 .9083 .9073 .9063 .9052 .9041 
.0007 .9070 .9061 .9052 .9043 .9033 .9023 .9013 .9002 .8991 .8980 .8968 
.0008 .9009 .9000 .8990 .8980 .8970 .8960 .8949 .8937 .8926 .8914 .8901 
.0009 .8952 .8942 .8932 .8922 .8911 .8900 .8889 .8877 .8864 .8852 .8838 
.0010 .8899 .8888 .3878 .8867 .8856 .8844 .8832 .8820 .8807 8793 .8779 
.0020 .8479 .8465 .8451 .8436 .8421 .8405 .8389 .8373 .8355 8337 .8319 
.0030 .8170 .8154 .8137 .8120 .8102 .8084 .8065 .8045 .8024 8004 .7981 
.0040 .7918 .7900 .7882 .7862 .7842 .7822 .7801 .7779 .7756 .7733 .7708 
.0050 .7703 .7683 .7663 .7642 .7621 .7598 .7575 .7551 .7527 .7501 .7475 
.0060 .7514 .7493 .7471 .7449 .7426 .7402 .7377 .7352 .7325 .7298 .7270 
.0070 .7344 .7321 .7298 .7275 .7251 .7225 .7200 .7173 .7145 .7116 .7086 
.0080 .7189 .7165 .7141 .7117 .7091 .7065 .7038 .7010 .6981 .6951 .6920 
.0090 .7046 .7022 .6997 .6971 .6945 .6918 .6890 .6860 .6830 .6800 .6767 
.0100 .6914 .6889 .6863 .6837 .6809 .6781 .6752 .6722 .6691 .6659 .6626 
.0200 .5934 .5903 .5872 .5840 .5807 .5773 .5739 .5702 .5665 .5627 .5587 
.0300 .5277 .5244 .5210 .5175 .5140 .5103 .5065 .5026 A986 A945 A902 
.0400 A781 .4746 A710 A674 A637 A599 .4559 A519 .4477 .4434 A890 
.0500 A382 .4346 A310 A273 A235 A196 .4156 A114 A072 .4029 .3983 
.0600 .4050 A014 .3977 .3940 .3901 .8862 .3822 .3780 .3737 .3694 .3648 
.0700 .3767 .3731 .3694 .3656 .3618 .3578 .3538 .3496 .3454 .3410 .3365 
.0800 .3521 .3485 .3449 .3411 .3373 .3333 .3293 .3252 .8209 .3166 .3121 
.0900 .3305 .3269 .3233 .3196 .3157 .3118 .3079 :3037 .2996 .2953 .2909 
.1000 .3113 .3077 .3041 .8004 .2967 .2928 .2889 .2848 .2806 .2764 .2721 



TABLE 16. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-HUckel 
limitinglaw 

(Eletrolyte, 4o- 4) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9557 .9554 .9551 .9548 .9546 .9544 .9540 .9537 .9533 .9530 .9529 .9524 

.0002 .9379 .9375 .9371 .9366 .9363 .9361 .9356 .9351 .9346 .9342 .9340 .9334 

.0003 .9245 .9240 .9235 .9229 .9226 .9223 .9217 .9211 .9205 .9200 .9198 .9190 

.0004 .9134 .9128 .9122 .9116 .9112 .9109 .9102 .9095 .9087 .9083 .9079 .9071 

.0005 .9037 .9030 .9024 .9016 .9012 .9009 .9001 .8993 .8985 .8980 .8976 .8967 

.0006 .8950 .8943 .8935 .8928 .8923 .8920 .8912 .8903 .8894 .8888 .8884 .8875 

.0007 .8871 .8863 .8855 .8847 .8842 .8838 .8830 .8820 .8811 .8805 .8801 .8790 

.0008 .8797 .8789 .8781 .8773 .8767 .8763 .8754 .8744 .8734 .8728 .8723 .8712 

.0009 .8729 .8721 .8712 .8703 .8698 .8694 .8684 .8673 .8663 .8656 .8651 .8640 

.0010 .8665 .8657 .8648 .8638 .8632 .8628 .8618 .8607 .8596 .8589 .8584 .8572 

.0020 .8166, .8155 .8142 .8130 .8122 .8116 .8103 .8088 .8073 .8064 .8058 .8041 

.0030 .7803 .7789 .7775 .7760 .7751 .7744 .7728 .7712 .7694 .7683 .7676 .7657 

.0040 .7509 .7494 .7478 .7461 .7452 .7444 .7426 .7408 .7388 .7376 .7368 .7347 
.0050 .7259 .7243 .7226 .7208 .7197 .7189 .7170 .7150 .7129 .7116 .7107 .7085 
.0060 .7041 .7023 .7005 .6986 .6975 .6966 .6946 .6925 .6903 .6889 .6879 .6855 
.0070 .6846 .6827 .6808 .6788 .6776 .6767 .6746 .6724 .6701 .6686 .6676 .6651 
.0080 .6669 .6650 .6630 .6609 .6597 .6587 6565 .6542 .6518 .6503 .6493 .6466 
.0090 .6507 .6487 .6467 .6445 .6432 .6423 .6400 .6376 .6351 .6335 .6325 .6298 
.0100 .6357 .6337 .6316 .6294 .6281 .6271 .6247 .6222 .6197 .6181 .6170 .6142 
.0200 .5270 .5246 .5221 .5196 .5180 .5169 .5141 .5112 .5082 .5064 .5051 .5019 
.0300 A563 A538 A512 .4485 .4468 .4456 A427 A397 .4365 A346 .4333 .4299 
.0400 .4042 A016 .3989 .3961 .3945 .3932 .3903 .3872 .3840 .3820 .3807 .3773 
.0500 .3632 .3606 .3579 .3551 .3534 .3522 .3492 .3462 2430 .3410 .3397 .3363 
.0600 .3297 .3271 .3245 .3217 .3200 .3188 .3159 .3128 .3097 .3077 .3064 .3030 
.0700 .3017 .2991 .2965 .2938 .2921 .2909 .2880 .2850 .2819 .2800 .2787 .2754 
.0800 .2777 .2752 .2726 .2699 .2683 .2671 .2643 .2614 .2583 .2564 .2552 .2519 
.0900 .2569 .2545 .2520 2493 .2477 .2466 .2438 .2409 .2379 2361 .2349 .2317 
.1000 .2387 .2363 .2338 .2313 .2297 .2286 .2259 .2231 .2202 .2184 .2172 .2141 



TABLE 16. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-Huckel 
limitinglaw - Continued 

(Eectrolyte, zz-=4) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9520 .9515, .9511 .9506 .9501 .9495 .9490 .9484 .9478 .9472 .9466 

.0002 .9328 .9321 .9315 .9308 .9301 .9294 .9286 .9278 .9270 .9262 .9253 

.0003 .9183 .9175 .9167 .9159 .9151 .9142 .9133 .9124 .91i4 .9104 .9093 

.0004 .9063 .9054 .9045 .9036 .9026 .9016 .9006 .8995 .8984 .8972' .8960 

.0005 .8958 .8948 .89.38 .8928 .8917 .8906 .8895 .8883 .8871 .8858 .8845 

.0006 .8865 .8854 .8848 .8832 .8821 .8809 .8796 .8783 .8770 .8756 .8742 

.0007 .8779 .8768 .8757 .8745 .8732 .8720 .8706 .8693 .8678 .8664 .8648, 

.0008 .8701 .8689 .8677 :8664 .8651 .8637 .8623 .8609 .8594 .8578 .8562 

.0009 .8628 .8615 .8602 .8589 .8575 .8561 .8546 .8531 .8515 .8499 .8482 
.0010 .8559 .8546 .8532 .8519 .8504 .8489 .8474 .8458 .8442 .8425 .8407 
.0020 .8025 .8007 .7990 .7971 .7952 .7933 .7912 .7891 .7869 .7847 .7824 
.0030 .7638 .7617 .7597 .7575 .7553 .7530 .7507 .7482 .7457 .7431 .7404 
.0040 .7326 .7303 .7280 .7257 .7232 .7207 .7181 .7154 .7126 .7097 .7067 
.0050 .7062 .7037 .7013 .6987 .6961 .6934 .6906 .6876 .6847 .6816 .6784 
.0060 .6831 .6805 .6779 .6752 .6724 .6695 .6666 .6635 .6603 .6571 .6537 
.0070 .6626 .6599 .6571 .6543 .6514 .6484 .6453 .6420 .6387 .6354 .6318 
.0080 .6440 .6412 .6383 .6354 .6324 .6293 .6260 .6227 .6i93 .6158 .6121 
.0090 .6270 .6241 .6212 .6182 .6150 .6118 .6085 .6051 .6015 .5979 .5941 
.0100 .6114 .6084 .6054 .6023 .5991 .5958 .5924 .5888 .5852 .5815 .5776 
.0200 .4987 .4952 A918 A882 .4845 .4807 A769 A729 A687 .4646 A602 
.0300 A265 .4229 A193 A155 .4117 .4078 A038 .3996 .3954 .3910 .3865 
.0400 .3738 .3702 .8665 .3627 .3589 .3549 .3509, .3467 .3425 .3382 .3336 
.0500 .3328 .3292 .3256 .3218 .3180 .3141 .3101 .3060 .3018 .2975 .2931 
.0600 .2996 .2961 .2925 .2888 .2851 .2812 .2773 .2733 .2692 .2650 .2607 
.0700 .2721 .2686 .2651 .2615 .2578 .2540 .2502 .2463 .2423 2383 .2341 
.0800 .2487 .2453 .2418 .2383 .2348 .2311 .2274 .2236 2197 .2158 .2117 
.0900 .2285 .2252 .2219 .2185 .2150 .2115 .2079 .2042 .2004 .1966 .1927 
.1000 .2110 .2078 .2045 .2012 .1978 .1944 .1909 .1874 .1837 .1801 .1763 



TABLE 17. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-Hackel 
limitinglaw 

(Electrolyte, zz-=6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9343 .9339 .9334 .9329 .9326 .9324 .9319 .9313 .9307 .9304 .9301 .9295 
.0002 .9084 .9078 .9071 .9065 .9060 .9057 .9050 .9043 .9035 .9030 .9026 .9018 
.0003 .8890 .8882 .8875 .8867 .8862 .8858 .8849 .8840 .8831 .8825 .8821 .8811 
.0004 .8729 .8721 .8712 .8703 .8698 .8694 .8684 .8673 .8663 .8656 .8651 .8640 
.0005 .8590 .8581 .8572 .8562 .8556 .8551 .8540 .8529 .8517 .8510 .8505 .8492 
.0006 .8467 .8457 .8447 .8436 .8429 .8424 .8413 .8400 .8388 .8380 .8374 .8360 
.0007 .8355 .834f .8333 .8321 .8314 .8309 .8297 .8284 .8270 .8262 .8256 .8241 
.0008 .8252 .8240 .8229 .8217 .8209 .8204 .8191 .8177 .8162 .8154 .8147 .8132 
.0009 .8156 .8144 .8132 .8119 .8111 .8106 .8092 .8078 .8063 .8053 .8047 .8031 
.0010 .8067 .8054 .8042 .8028 .8020 .8014 .8000 .7985 .7969 .7959 .7953 .7936 
.0020 .7380 .7364 .7347 .7330 .7320 .7312 .7294 .7274 .7254 .7241 .7233 .7211 
.0030 .6893 .6874 .6856 .6836 .6824 .6815 .6794 .6772 .6749 .6735 .6725 .6700 
.0040 .6507 .6487 .6467 .6445 .6432 .6423 .6400 .6376 .6351 .6335 .6325 .6298 
.0050 .6185 .6164 .6142 .6120 .6106 .6096 .6071 .6046 .6019 .6003 .5992 .5963 
.0060 .5908 .5886 .5863 .5839 .5825 .5814 .5789 .5762 .5735 .5718 .5706 .5676 
.0070 .5664 .5641 .5618 .5593 .5578 .5567 .5541 .5513 .5485 .5467 .5455 .5424 
.0080 .5446 .5422 .5398 .5373 .5358 .5347 .5320 .5291 .5262 .5244 .5232 .5200 
.0090 .5249 .5225 .5200 .5174 .5159 .5147 .5120 .5091 .5061 .5042 .5030 .4998 
.0100 .5069 .5045 .5019 .4993 .4977 .4966 .4938 .4908 .4878 A859 .4846 .4814 
.0200 .3826 .3799 .3773 .3745 .3728 .3716 .3686 .3655 .3623 .3604 .3590 .3556 
.0300 .3083 .3057 .3031 .3003 .2987 .2975 .2946 .2915 .2884 .2865 .2852 .2819 
.0400 .2569 .2545 .2520 .2493 .2477 .2466 .2438 .2409 .2379 .2361 .2349 .2317 
.0500 .2189 .2165 .2141 .2116 .2101 .2090 .2064 .2037 .2009 .1991 .1980 .1950 
.0600 .1893 .1871 .1848 .1825 .1811 .1800 .1775 .1750 .1723 .1707 .1696 .1668 
.0700 .1657 .1636 .1614 .1592 .1579 .1569 .1546 .1522 .1497 .1482 .1471 .1445 
.0800 .1463 .1444 .1423 .1402 .1390 .1381 .1359 .1336 .1313 .1299 .1289 .1264 
.0900 .1302 .1284 .1265 .1245 .1233 .1224 .1204 .1183 .1161 .1147 .1138 .1115 
.1000' .1166 .1149 .1131 .1112 .1101 .1093 .1074 .1054 .1033 .1021 .1012 .0991 



TABLE 17. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-Hackel 
limiting law- Continued 

(Elect lytc, ze-=6) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9289 .9282 .9275 .9268 .9260 .9253 .9245 .9286 .9228 .9219 .9210 

.0002 .9009 .9000 .8990 .8980 .8970 .8960 .8949 .8937 .8926 .8914 .8901 

.0003 .8800 .8789 .8778 .8766 .8754 .8741 .8728 .8715 .8701 .8686 .8671 

.0004 .8628 .8615 .8602 .8589 .8575 .8561 .8546 .8531 .8515 .8499 .8482 

.0005 .8479 .8465 .8451 .8436 .8421 .8405 .8389 .8373 .8355 .8337 .8319 

.0006 .8346 .8331 .8316 .8300 .8284 .8267 .8250 .8232 .8213 .8194 .8174 

.0007 .8226 .8210 .8194 .8177 .8160 .8142 .8124 .8104 .8085 .8064 .8043 

.0008 .8116 .8099 .8082 .8064 .8046 .8027 .8008 .7988 .7967 .7945 .7923 

.0009 .8014 .7996 .7978 .7960 .7941 .7921 .7901 .7880 .7858 .7835 .7812 

.0010 .7918 .7900 .7882 .7862 .7842 .7822 .7801 .7779 .7756 .7733 .7708 

.0020 .7189 .7165 .7141 .7117 .7091 .7065 .7038 .7010 .6981 .6951 .6920 

.0030 .6675 .6648 .6621 .6593 .6564 .6534 .6504 .6472 .6439 .6406 .6370 

.0040 .6270 .6241 .6212 .6182 .6150 .6118 .6085 .6051 .6015 .5979 .5941 

.0050 .5934 .5903 .5872 .5840 .5807 .5773 .5739 .5702 .5665 .5627 .5587 

.0060 .5646 .5614 .5582 .5548 .5514 .5479 .5442 .5405 .5366 .5327 .5285 

.0070 .5393 .5360 .5327 '.5292 .5257 .5221 .5183 .5145 .5105 .5064 .5022 
.0080 .5168 .5134 .5100 .5065 .5029 .4992 .4953 A914 .4873 A832 A789 
.0090 .4965 .4931 .4896 .4860 A823 .4786 .4747 .4707 .4665 .4623 .4579 
.0100 .4781 .4746 A710 .4674 A637 .4599 .4559 .4519 .4477 A434 A390 
.0200 .3521 .3485 .3449 .3411 .3373 .3333 .3293 .3252 .3209 .3166 .3121 
.0300 .2785 .2750 .2715 .2679 .2642 .2604 .2566 .2526 .2486 .2445 .2403 
.0400 .2285 .2252 .2219 .2185 .2150 .2115 .2079 .2042 .2004 .1966 .1927 
.0500 .1920 .1889 .1858 .1826 .1793 .1760 .1727 .1693 .1658 .1623 .1587 
.0600 .1640 .1611 .1582 .1552 .1522 .1491 .1460 .1429 .1397 .1364 .1331 
.0700 .1419 .1392 .1365 .1337 .1309 .1280 .1252 .1222 .1193 .1163 .1132 
.0800 .1240 .1215 .1189 .1164 .1137 .1111 .1084 .1057 .1030 .1003 .0974 
.0900 .1093 .1069 .1045 .1021 .0997 .0972 .0948 .0923 .0897 .0872 .0846 
.1000 .0969 .0947 .0925 .0903 .0880 .0857 .0834 .0811 .0788 .0764 .0740 



TABLE 18. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye.Hitckel 
limiting law 

(Electrolyte, zs. -S) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9134 .9128 .9122 .9116 .9112 .9109 .9102 .9095 .9087 .9083 .9079 .9071 

.0002 .8797 .8789 .8781 .8773 .8767 .8763 .8754 .8744 .8734 .8728 .8723 .8712 

.0003 .8548 .8538 .8528 .8518 .8512 .8507 1 .8496 .8484 .8472 .8465 .8460 .8446 

.0004 .8343 .8332 .8321 8309 .8302 .8297 .8285 .8271 .8258 .8249 .8244 .8229 

.0005 .8166 .8155 .8142 .8130 .8122 .8116 .8103 .8088 .8073 .8064 .8058 .8041 

.0006 .8010 .7997 .7984 .7971 .7962 .7956 .7942 .7926 .7910 .7900 .7893 .7876 

.0007 .7869 .7855 .7842 .7827 .7818 .7812 .7796 .7780 .7763 .7752 .7745 .7727 

.0008 .7740 .7725 .7711 .7696 .7687 .7680 .7663 .7646 .7628 .7617 .7610 .7590 

.0009 .7620 .7606 .7590 .7574 .7565 .7558 .7541 .7523 .7504 .7492 .7485 .7464 

.0010 .7509 .7494 .7478 .7461 .7452 .7444 .7426 .7408 .7388 .7376 .7368 .7347 

.0020 .6669 .6650 .6630 .6609 .6597 .6587 .6565 .6542 .6518 .6503 .6493 .6466 

.0030 .6088 .6067 .6045 .6022 .6008 .5998 .5973 .5947 .5920 .5903 .5892 .5863 
0 .0040 .5639 .5616 .5592 .5567 .5552 .5542 .5515 .5488 .5459 .5441 .5429 .5398 

.0050 .5270 .5246 .5221 .5196 .5180 .5169 .5141 .5112 .5082 .5064 .5051 .5019 

.0060 .4957 .4933 .4907 .4881 A865 .4853 .4825 .4795 .4764 A745 .4733 .4700 

.0070 A686 A661 A635 A608 A592 .4580 A551 A521 .4490 A470 .4457 .4424 

.0080 .4447 A422 A396 A368 A352 A339 .4310 A280 A248 A229 A215 A182 

.0090 .4234 A208 .4182 .4154 .4137 .4125 .4096 A065 .4033 .4014 A000 .3966 

.0100 .4042 A016 .3989 .3961 .3945 .3932 .3903 .3872 .3840 .3820 .3807 .3773 

.0200 .2777 .2752 .2726 .2699 .2683 .2671 .2643 .2614 .2583 .2564 .2552 .2519 

.0300 .2082 .2059 .2036 .2011 .1996 .1986 .1960 .1933 .1906 .1889 .1877 .1848 

.0400 .1634 .1613 .1591 .1569 .1556 .1546 .1523 .1499 .1474 .1459 .1449 .1423 

.0500 .1319 .1300 .1281 .1261 .1249 .1240 .1220 .1198 .1176 .1163 .1154 .1131 

.0600 .1087 .1070 .1053 .1035 .1024 .1016 .0998 .0979 .0959 .0947 .0939 .0918 

.0700 .0910 .0895 .0879 .0863 .0853 .0846 .0830 .0812 .0795 .0784 .0777 .0758 

.0800 .0771 .0757 .0743 .0729 .0720 .0714 .0699 .0683 .0667 .0658 .0651 .0635 

.0900 .0660 .0648 .0635 .0622 .0614 .0608 .0594 .0580 .0566 .0557 .0552 .0537 

.1000 .0570 .0558 .0547 .0535 .0528 .0523 .0510 .0498 .0485 .0477 .0472 .0458 



TABLE 18. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye-Hackel 
limitinglaw- Continued 

(ElectrolIyte, z,z- =8) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 SS 90 95 100 

.0001 .9063 .9054 .9045 .9036 .9026 .9016 .9006 .8995 .8984 .8972 .8960 

.0002 .8701 .8689 .8677 .8664 .8651 .8637 .8623 .8609 .8594 .8578 .8562 

.0003 .8433 .8419 .8404 .8389 .8374 .8358 .8341 .8324 .8306 .8288 .8269 

.0004 .8213 .8197 .8181 .8164 .8147 .8129 .8110 .8091 .8071 .8051 .8029 

.0005 .8025 .8007 .7990 .7971 .7952 .7933 .7912 .7891 .7869 .7847 .7824 
.0006 .7858 .7839 .7820 .7801 .7780 .7759 .7737 .7715 .7691 .7668 .7642 
.0007, .7708 .7688 .7668 .7647 .7625 .7603 .7580 .7556 .7531 .7506 .7479 
.0008 .7570 .7550 .7528 .7506 .7484 .7460 .7436 .7411 .7385 .7359 .7331 
.0009 .7444 .7422 .7400 .7377 .7353 .7329 .7304 .7278 .7251 .7223 .7194 
.0010 .7326 .7303 .7280 .7257 .7232 .7207 .7181 .7154 .7126 .7097 .7067 
.0020 .6440 .6412 .6383 .6354 .6324 .6293 .6260 .6227 .6193 .6158 .6121 
.0030 .5833 .5802 .5771 .5738 .5705 .5670 .5635 .5598 .5560 .5522 .5481 
.0040 .5367 .5334 .5300 .5266 .5230 .5194 .5157 .5118 5078 .5037 .4995 
.0050 .4987 .4952 .4918 A882 .4845 A807 .4769 .4729 .4687 .4646 .4602 
.0060 .4666 .4631 .4596 .4559 .4521 .4483 .4443 A402 .4360 .4318 A273 
.0070 .4390 .4354 .4318 .4281 .4243 .4204 .4164 .4122 .4080 .4037 .3992 
.0080 A147 A111 .4075 .4037 .3999 .3960 .3919 .3878 .3835 .3792 .3746 
.0090 .3932 .3895 .3859 .3821 .3783 .3743 .3703 .3661 .3618 .3575 .3530 
.0100 .3738 .3702 .3665 .3627 .3589 .3549 .3509 .3467 .3425 .3382 .3336 
.0200 .2487' .2453 .2418 .2383 .2348 .2311 .2274 .2236 .2197 .2158 .2117 
.0300 .1819 .1788 .1758 .1727 .1695 .1663 .1630 .1597 .1563 .1529 .1494 
.0400 .1397 .1370 .1343 .1316 .1288 .1260 .1231 .1202 .1173 .1144 .1113 
.0500 .1108 .1084 .1060 .1036 .1011 .0987 .0962 .0936 .0911 .0885 .0859 
.0600 .0898 .0877 .0855 .0834 .0813 .0791 .0769 .0747 .0725 .0702 .0680 
.0700 .0740 .0721 .0703 .0684 .0665 .0645 .0626 .0607 .0587 .0568 .0548 
.0800 .0618 .0602 .0585 .0568 .0551 .0534 .0517 .0500 .0483 .0466 .0448 
.0900 .0522 .0507 .0492 .0477 .0462 .0447 .0432 .0417 .0402 .0387 .0371 
.1000 .0445 .0432 .0418 .0405 .0391 .0378 .0365 .0351 .0338 .0324 .0311 



TABLE 19, Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye,-flckel 
limiting law 

(Eiecarolyt., vZ. =9) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .9031 .9024 .9018 .9011 .9006 .9003 8996 .8988 .8979 .8974 .8970 .8961 
.0002 .8658 .8649 .8640 .8630 .8624 .8620 .8610 .8599 .8587 .8580 .8576 .8563 
.000 .88382 .8371 .8360 .8349 .8342 .8337 .8325 .312 .8299 .8290 .8285 .8270 
.0004 .8156 .8144 .8132 .8119 .8111 .8106 .8092 .8078 .8068 .8053 .8047 .8031 
.0005 .7962 .7949 .7936 .7922 .7914 7907 .7892 .7877 .7860 .7850 .7843 .7825 
.0006 .7791 .7777 .7763 .7748 .7739 .7732 .7716 .7699 .7682 .7671 .7663 .7644 
.0007 .7686 .7622 .7607 .7591 .7581 .7574 .7557 .7540 .7521 .7509 .7502 .7481 
.0008 .7496 .7480 .7465 .7448 .7438 .7430 .7413 .7394 .7374 .7362 .7354 .73833 
.0009 .7366 .7350 .7333 .7316 .7306 .7298 .7279 .7260 .7239 .7227 .7218 .7196 
.0010 .7245 .7228 .7211 .7193 .7182 .7174 .7155 .7135 .7114 .7101 .7092 .7069 
.0020 .6339 .6319 .6298 .6276 .6262 .6253 .6229 .6204 .6178 .6162 .6151 .6124 
.6030 .5722 .5700 .5676 .5652 5637 .5626 .5600 .5573 .5545 .5527 .5515 .5484 
.0040 .5249 .5225 .5200 .5174 .5159 .5147 .5120 .5091 .5061 .5042 .5030 A998 
.0050 A864 .4839 .4814 .4787 A771 A759 .4731 A701 A670 .4651 .4638 A605 
.0060 .4541 A516 A490 .4462 A446 .4434 A405 .374 .4343 .4323 .4310 A276 
.0070 .4263 .4237 A210 A183 A166 A154 .4124 A094 4062 .4042 .4029 .3995 
.0080 .4019 .3993 .3966 .3939 .3922 .3909 .3880 .3849 .3817 .3797 .3784 .3750 
.0090 .3803 .3777 .3750 .3722 .3705 .3693 .3663 .3632 .8600 .3581 .3567 .353a 
.0100 .3609 .8588 .3556 .3528 .3512 .3499 .3470 .3439 .3407 .8387 .3374 .3340 
.0200 .2366 .2342 .2317 .2292 .2276 .2265 .2238 .2210 .2181 .2163 .2151 .2121 
.0300 .1711 .1690 .1668 .1646 .1632 .1622 .1599 .1574 .1549 .1533 .1523 .1496 
.0400 .1302 .1284 .1265 .1245 .1233 .1224 .1204 .1183 .1161 .1147 .1138 .1115 
.0500 .1024 .1007 .0991 .0978 .0968 .0956 .0938 .0919 .0900 .0889 .0881 .0861 
.0600 .0824 .0809 .0795 .0779 .0770 .0764 .0748 .0732 .0715 .0705 .0698 .0681 
.0700 .0674 .0662 .0649 .0635 .0627 .0622 .0608 .0594 .0579 .0570 .0564 .0549 
.0800 .0560 .0548 .0537 .0525 .0518 .0513 .0501 .0488 .0476 .0468 .0463 .0450 
.0900 .0470 .0460 .0450 .0439 .0433 .0428 .0418 .0407 .0395 0389 .0384 .0373 
.1000 .0398 .0389 .0380 .0371 .0365 .0361 .0352 .0342 .0332 .0326 .0322 .0312 



TABLE 19. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye-Hlckel
limiting law- Continued 

(Electiolyte,zz- - 9) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8952 .8942 .8932 .8922 .8911 .8900 .8889 .8877 .8864 .8852 .8888 

.0002 .8551 .8588 .8524 .8510 .8496 .8481 .8465 .8449 .8438 .8416 .8398 

.0003 .8255 .8239 .8224 .8207 .8190 .8172 .8154 .8135 .8116 .8096 .8074 

.0004 .8014 .7996 .7978 .7960 .7941 .7921 .7901 .7880 .7858 .7835 .7812 

.0005 .7807 .7788 .7769 .7748 .7728 .7706 .7684 .7661 .7637 .7613 .7587 

.0006 .7625 .7604 .7584 .7562 .7540 .7517 .7493 .7469 .7443 .7417 .7390 

.0007 .7461 .7439 .7417 .7395 .7371 .7347 .7322 .7296 .7269 .7242 .7213 

.0008 .7312 .7289 .7266 .7242 .7218 .7192 .7166 .7139 .7111 .7082 .7052 
.0009 .7174 .7150 .7127 .7102 .7076 .7050 .7023 .6994 .6965 6936 .6904 
.0010 .7046 .7022 .6997 .6971 .6945 .6918 .6890 .6860 .6830 .6800 .6767 
.0020 .6095 .6065 .6035 .6004 .5972 .5939 .5905 .5869 .5833 .5796 .5756 
.0030 .5453 .5421 .5388 .5353 .5318 .5282 .5245 .5207 .5167 .5127 .5085 
.0040 A965 .4931 A896 A860 A823 A786 A747 .4707 A665 A623 A579 
.0050 A571 .4536 .4500 .4463 .4426 .4387 .4347 A306 .4264 A221 A176 
.0060 A242 A206 A170 .4133 A094 .4055 A015 .3973 .3931 .3887 .3842 
.0070 .3961 .3924 .3888 .3850 .3812 .3772 .3732 .3690 .3647 .3604 .3559 
.0080 .3715 .3679 .3642 .3605 .3566 .3527 .3486 .3445 .3402 .3359 .3314 
.0090 .3499 .3462 .3426 .3388 .3350 .3311 .3270 .3229 .3187 .3144 .3099 
.0100 .3305 .3269 .3233 .3196 .3157 .3118 .3079 .3037 .2996 .2953 .2909 
.0200 .2090 .2057 .2025 .1992 .1959 .1924 .1890 .1854 .1818 .1782 .1744 
.0300 .1470 .1442 .1414 .1386 .1358 .1329 .1300 .1270 .1239 .1209 .1178 
.0400 .1093 .1069 .1045 .1021 .0997 .0972 .0948 .0923 .0897 .0872 .0846 
.0500 .0841 .0821 .0801 .0780 .0759 .0739 .0718 .0696 .0675 .0654 .0632 
.0600 .0664 .0647 .0629 .0612 .0594 .0576 .0558 .0540 .0522 .0504 .0486 
.0700 .0535 .0519 .0504 .0489 .0474 .0458 .0443 .0427 .0412 .0397 .0381 
.0800 .0437 .0423 .0410 .0397 .0384 .0370 .0357 .0344 .0331 .0317 .0304 
.0900 .0361 .0349 .0338 .0326 .0315, .0303 .0292 .0280 .0269 .0258 .0246 
.1000 .0302 .0291 .0281 .0271 .0261 .0251 .0241 .0231 .0221 .0211 .0201 



TABLE 20. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye-Htickel 
limitinglaw 

(Electrolyte, z~z- = 12) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 85 38 40 45 

.000i .8729 .872i .8712 .8703 .8698 .8694 .8684 .8673 .8663 .8656 .8651 .8640 

.0002 .8252 .8240 .8229 .8217 .8209 .8204 .8191 .8177 .8162 .8154 .8147 .8182 

.0003 .7908 .7890 .7876 .7862 .7853 .7847 .7831 .t815 .7798 .7788 .7781 .7763 

.0004 .7620 .7606 .7590 .7574 .7565 .7558 .7541 .7528 .7504 .7492 .7485 .7464 

.0005 .7880 .7864 .7847 .7330 .7820 .7312 .7294 .7274 .7254 .7241 .7233 .7211 

.0006 .7169 .7152 .7184 .7116 .7105 '.7097 .7077 .7057 .7085 .7022 .7013 .6990 

.0007 

.0008 
.6980 
.6809 

.6962 
.6790 

.6944 

.6771 
.6925 
.6751 

.6918 

.6789 
.6904 
.6780 

.6884 

.6709 
.6862 
.6686 

.6840 
.6668 

.6826 
.6648 

;6816 
.6638 

.6792 

.6613 
.0009 .6652 .6688 .6613 .6592 .6580 .6570 .6548 .6525 .6500 .6485 .6475 .6449 
.0010 .6507 .6487 .6467 .6445 .6432 .6423 .6400 .6376 .6351 .6335 .6325 .6298 
.0020 .5446 .5422 .5398 .5873 .5358 .5847 .5326 .5291 .5262 .5244 .5232 .5200 
.0030 .4751 .4726 A700 .4673 .4657 .4645 .4616 A586 .4555 .4586 A523 .4489 
.0040 .4234 .4208 .4182 A154 A137 .4125 A096 .4065 A033 A014 .4000 .8966. 
.0050 .8826' .3799 .3773 .3745 .3728 .3716 .8686 .3655 .8623 .3604 .3590 .3556 
.0060 .8490 .8464 .8438 .3410 .3893 .3381 .3351 .3321 3289 .3269 .3256 .3222 
.0070 .3208 .8182 .3156 .3128 .3112 .3099 .8070 .3040 .3008 .2989 .2976 .2942 
.0080 .2966 .2940 .2914 .2887 .2871 .2859 .2830 .2800 .2769 .2750 .9737 .2704 
.0090 .2755 .2730 .27)4 .2677 .2661 .2649 .2621 .2592 .2561 .2543 .2530 2498 
.0100 .2569, 2545 .2520 .2493 .2477 .2466 .2488 .2409 .2379 .2361 .2349 .2317 
.0200 .1463 .1444 .1423 .1402 .1390 .1381 .1359 .1386 .1318 .1299 .1289 .1264 
.0300 .0950 .0934 .0918 .0902 .0892 .0885 .0868 .0850 .0832 .0821 .0813 .0794 
.0400 .0660 .0648 .0635 .0622 .0614 .0608 .0594 .0580 .0566 .0557 .0552 .0537 
.0500 .0479 .0469 .0458 .0448 .0442 .0437 .0426 .0415 .0403 .0897 .0892 .0380 
.0600 .0358 .0350 .0342 .0333 .0328 .0324 .0315 .0306 .0297 .0291 .0288 .0278 
.0700 .0275 .0268 .0261 .0253 .0249 .0246 .0239 .0232 .0224 .0219 .0216 .0209 
.0800 .014 .0208 .0203 .0197 .0193 .0191 .0185 .0179 .0172 .0169 .0166 .0160 
.0 00. 0170 .0165 .0160 .0155 .0152 .0150 .0145 .0140 .0135 0132 .0130 .0124 
.1000 .0136 .0132 .0128 .0124 .0121 .0119 .0115 .0111 .0107 .0104 .0102 .0098 



TABLE 20. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye-Hiackel 
limiting law-Continued 

(Eluolyte, zz-12) 

061 Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8628 .8615 .8602 .8589 .8575 .8561 .8546 .8581 .8515 .8499 .8482 

.0002 .8116 .8099 .8082 .8064 .8046 .8027 .8008 .7988 .7967 .7945 .7928 

.0003. .7744 .7724 .7705 .7684 .7663 .7641 .7618 .7594 .7570 .7545 .7519 

.0004 .7444 .7422 .7400 .7377 .7353 .7329 .7804 .7278 .7251 .7223 .7194 

.0005 .7189 .7165 .7141 .7117 .7091 .7065 .7038 .7010 .6981 .6951 .6920 

.0006 .6966 .6941 .6916 .6889 .6862 .6835 .6806 .6776 .6746 .6714 .6681 

.0007 .6767 .6741 .6714 .6687 .6659' .6629 .6599 .6568 .6536 .6503 .6469 

.0008 .6587 .6560 .6532 .6504 .6474 .6444 .6413 .6380 .63417 .6313 .6277 

.0009, .6422 .6994 .6366 .6336 .6306 .6274 .6242 .6209 .6174 .6139 .6102 

.0010 .6270 .6241 .6212 6182 .6150 .6118 .6085 .6051 .6015 .5979 .5941 

.0020 .5168 .5134 .5100 .5065 .5029 .4992 .4953 A914 A873 .4832 .4789 

.0030 .4455 .4420 .4384 .4347 .4309 .4270 .4230 .4189 .4146 .4103 .4058 

.0040 .3932 .3895 .3859 .3821 .3783 .3743 .3703 .3661 .3618 .3575 .3530 

.0050 .3521 .3485 .3449 .3411 .3373 .3333 .3293 .3252 .3209 .3166 .3121 

.0060 .3188 .3152 .3115 .3078 .3040 .3001 .2962 .2921 .2879 .2837 .2793 

.0070 .2908 .2873 .2837 .2801 .2764 .2726 .2687 .2647 .2606 .2565 .2522 

.0080 .2671 .2636 .2601 .2565 .2529 .2492 .2454 .2415 .2375 .2335 .2293 

.0090 .2465 .2431 .2397 2362 .2826 .2290 .2253 .2215 .2177 .2138 .2097 

.0100 .2285 .2252 .2219 2185 .2i50 .2115 .2079 .2042 .2004 .1966 .1927 

.0200 .1240 .215 .1189 .1164 .1137 .1111 .1084 .1057 .1030, .1003 .0974 

.0300 .0776 .0756 .0737 .0717 .0698 .0678 .0658 .0638 .0618 .0598 .0577 

.0400 .0522 .0507 .0492 .0477 .0462 .0447 .0432 .0417 .0402 .0387 .0371 

.0500 .0369 .0357 .0345 .0333 .0322 .0310 .0298 .0286 .0275 .0263 .0252 

.0600 .0269 .0260 .0250 .0241 .0232 .0222 .0213 .0204 .0195 .0186 .0177 

.0700 .0201 .0194 .0186 .0179 .0171 .0164 .0157 .0149 .0142 .0185 .0128 

.0800 .0154 .0148 .0141 .0135 .0129 .0123 .0118 .0112 .0106 .0101 .0095 
0960 .0119 .0114 .0109 .0104 .0099 .0095 .0090 .0085 -.0081 .0076 .0072 
.1000 .0094 .0090 .0086 .0081 .0077 .0073 .0070 .0066 .0062 .0058 .0055 



TABLE 21. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Debye-Hlckel 
limitinglaw 

(Eectrolyte, z,- = 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 85 38 40 45 

.0001 .843 .8832 .8321 .8809 .8302 .8297 .8285 .8271 .8258 .8249 .8244 .8229 

.0002 .7740 .7725 .7711 .7696 .7687 .7680 . .7663 .7646 .7628 .7617 .7610 .7590 

.0008 .7806 .7290 .7278 .7256 .7245 .7237 .7218 .7199 .7178 .7165 .7157 .7184 

.0004 .6960 .6942 .6924 .6905 .6893 .6884 .6863 .6842 .6819 .6805 .6796 .6771 

.0005 .6669 .6650 .6680 .6609 .6597 .6587 .6565 .6542 .6518 .6508 .6493 .6466 

.0006 .6416 .6896 .6375 .6353 .6340 .6880 .6307 .6282 .6257 .6241 .6280 .6208 

.0007 .6192 .6171 .6149 .6126 .6118 .6102 .6078 .6053 .6026 .6010 .5999 .5970 

.0008 .5990 .5968 .5946 .5922 .5908 .5898 .5873 .5846 .5819 .5802 .5791 .5761 

.0009 .5807 .5784 .5761 .5737 .5723 .5712 .5686 .5659 .5631 .5614 .5602 .5572 

.0010 .5689 .5616 .5592 .5567 .5552 .5542 .5515 .5488 .5459 .5441 .5429 .5398 

.0020 .4447 .4422 .4896 .4868 A352 .4389 .4810 .4280 .4248 .4229 .4215 .4182 

.0030 .8707 .8681 .8654 .3626 .3609 .3597 .8567 .8537 .8505 .8485 .8472 .3487 

.0040 .3179 .3153 .8127 .3100 .8083 .8071 .3042 .3011 .2980 .2961 .2947 .2914 

.0050 .2777 .2752 .2726 .2699 .2683 .2671 .2643 .2614 .2588 .2564 .2552 .2519 
.0060 .2457 .2483 .2408 .2382 .2867 .2355 .2328 .2299 .2270 .2252 '.2240 .2209 
.0070 .2196 .2173 .2149 .2124 2109 .2098 .2071 .2044 .2016 .1998 .1987 .1957 
.0080 .1978 .1955 .1932 .1908 .1894 .1883 .1858 .1832 .1805 .1788 .1777 .1749 
.0090 .1793 .1771 .1749 .1726 .1712 .1702 .1677 .1652 .1627 .1611 .1600 .1573 
.0100 .1634 .1613 .1591 .1569 .1556 .1546 .1523 .1499 .1474 .1459 .1449 .1428 
.0200 .0771 .0757 .0743 .0729 .0720 .0714 .0699 .0683 .0667 .0658 .0651 .0635 
.0300 .0434 .0424 .0414 .0404 .0399 .0394 .0384 .0374 .0363 .0857 .0352 .0842 
.0400 .0267 .0260 .0253 .0246 .0242 .0289 .0232 .0225 .0217 .0213 .0210 .0208 
.0500 .0174 .0169 .0164 .0159 .0156 .0154 .0149 .0144 .0188 .0135 .0138 .6128 
.0600 .0118 .0115 .0111 .0107 .0105 .0103 .0100 .0096 .0092 .0090 .0088 .0084 
.0700 .0083 .0080 .0077 .0074 .0073 .0072 .0069 .0066 .0063 .0061 .0060 .0058 
.0800 .0059 .0057 .0055 .0053 .0052 .0051 .0049 .0047 .0045 .0043 .0042 .0040 
.0900 .0044 .0042 .0040 .0039 .0038 .0037 .0035 .0034 .0032 .0031 .0030 .0029 
.1000 .0032 .0031 .0080 .0029 .0028 .0027 .0026 .0025 .0023 .0023 .0022 .0021 



TABLE 21. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Debye-Huckel 
limiting law- Continued 

(Electrolyte,z- = 16) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8213 .8197 .8181 .8164 .8147 .8129 .8110 .8091 .8071 .8051 .8029 

.0002 .7570 .7550 .7528 .7506 .7484 .7460 .7436 .7411 .7385 .7359 .73831 

.0003 .7111 .7087 .7063 .7038 .7012 .6985 .6957 .6929 .6899 .6869 .6837 

.0004 .6746 .6720 .6693 .6666 .6637 .6608 .6578 .6546 .6514 .6481 .6446 

.0005 .6440 .6412 .6383 .6354 .6324 .6293 .6260 .6227 .6193 .6158 .6121 

.0006 .6175 .6146 .6116 .6085 .6053 .6020 .5987 .5952 .5916 .5879 .5841 

.0007 .5941 .5910 .5879 .5847 .5814 .5781 .5746 .5709 .5672 .5634 .5594 

.0008 .5731 .5700 .5668 .5635 .5601 .5566 .5530 .5493 .5454 .5415 .5874 

.0009 .5541 .5509 .5476 .5442 .5407 .5372 .5335 .5297 .5258 .52i8 .5176 

.0010 .5367 .5334 .5300 .5266 .5230 .5194 .5157 .5118 .5078 .5037 .4995 

.0020 A147 A1 A075 A037 .3999 .3960 .3919 .3878 .3835 .3792 .3746 

.0030 .3403 .3367 .3330 .3293 .3254 .3215 .3175 .3134 .3092 .3049 .3005 

.0040 .2880 .2845 .2809 .2773 .2736 .2698 .2659 .2619 .2578 .2537 .2495 

.0050 .2487 .2453 .2418 .2383 .2348 .2311 .2274 .2236 .2197 .2158 .2117 

.0060 .2177 .2145 .2112 .2078 .2044 .2010 .1974 .1938 .1901 .1864 .1826 

.0070 .1927 .1896 .1865 .1833 .1800 .1767 .1734 .1699 .1665 .1630 .1598 

.0080 .1720 .1690 .1660 .1630 .1599 .1568 .1536 .1504 .1471 .1438 .1404 

.0090 .1546 .1517 .1489 .1460 .1431 .1401 .1371 .1340 .1309 .1278 .1246 

.0100 .1397 .1370 .1343 .1316 .1288 .1260 .1231 .1202 .1173 .1144 .1113 

.0200 .0618 .0602 .0585 .0568 .0551 .0534 .0517 .0500 .0483 .0466 .0448 

.0300 .0331 .0320 .0309 .0298 .0287 .0277 .0266 .0255 .0244 .0234 .0223 

.0400 .0195 .0188 .0180 .0173 .0166 .0159 .0152 .0145 .0138 .0131 .0124 

.0500 .0123 .0117 .0112 .0107 .0102 .0097 .0092 .0088 .0083 .0078 .0074 

.0600 .0081 .0077 .0073 .0070 .0066 .0063 .0059 .0056 .0053 .0049 .0046 

.0700 .0055 .0052 .0049 .0047 .0044 .0042 .0039 .0037 .0034 .0032 .0030 

.0800 .0038 .0036 .0034 .0032 .0030 .0029 .0027 .0025 .0023 .0022 .0020 

.0900 .0027 .0026 .0024 .0023 .0021 .0020 .0019 .0017 .0016 .0015 .0014 

.1000 .0020 .0019 .0017 .0016 .0015 .0014 .0013 .0012 .0011 .0011 .0010 



TABLE 22. Mean activity coefficientsofelectrolytes in aqueoussolutions on a volume basis-
Gantelberg

(Eleetrolyte, .,z-= 1) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9886 .9885 .9885 .9884 .9883 .9882 .9881 .9881 .9879 
.0002 .9843 .9842 .9841 .9840 .9839 .9838 .9837 .9836 .9834 .9833 .9832 .9831 
.0003 .9809 .9808 .9806 .9805 .9804 .9803 .9801 .9800 .9798 .9797 .9796 9794 
.0004 .9780 .9779 .9777 .9776 .9774 .9774 .9772 .9770 .9767 .9766 .9765 .9763 
.0005 .9755 .9754 .9752 .9750 .9749 .9748 .9746 .9743 .9741 .9789 .9738 .9736 
.0006 .9733 .9731 .9729 .9727 .9726 .9725 .9722 .9720 .9717 .9716 .9714 .9711 
.0007 .9712 .9710 .9708 .9706 .9704 .9703 .9701 .9698 .9695 .9694 .9692 .9689 
.0008 .9693 .9691 .9689 .9687 .9685 .9684 .9681 .9678 .9675 .9673 .9672 .9669 
.0009 .9676 .9673 .9671 .9668 .9667 .9666 .9663 .9660 .9656 .9655 .9653 .9650 
.0010 .9659 .9656 .9654 .9651 .9650 .9648 .9645 .9642 .9639 .9637 9635 .9632 
.0020 .9527 .9524 .9520 .9516 .9514 .9512 .9508 .9504 .9499 .9496 .9494 .9489 
.0030 .9429 .9425 .9421 .9416 .9414 .9412 .9407 .9401 .9396 .9392 .9390 .9384 

C .0040 .9349 .9344 .9339 .9334 .9331 .9329 .9323 .9317 .9311 .9307 .9305 .9298 
.0050 .9279 .9274 .9269 .9264 .9260 .9258 .9252 .9245 .9238 .9234 .9231 .9223 
.0060 .9218 .9213 .9207 .9201 .9197 .9195 .9188 .9181 .9173 .9169 .9166 .9157 
.0070 .9163 .9157 .9151 .9145 .9141 .9138 .9131 .9123 .9115 .9110 .9107 .9098 
.0080 .9112 .9106 .9100 .9093 .9089 .9086 .9078 .9070 .9062 .9057 .9053 .9044 
.0090 .9065 .9059 .9052 .9045 .9041 .9038 .9030 .9021 .9012 .9007 .9003 .8993 
.0100 .9022 .9015 .9008 .9001 .8996 .8993 .8984 .8976 .8966 .8961 .8957 .8947 
.0200 .8691 .8682 .8673 .8663 .8657 .8653 .8642 .8631 .8618 .8611 .8606 .8592 
.0300 .8460 .8450 .8440 .8429 .8421 .8416 .8404 .8391 .8376 .8368 .8362 .8346 
.0400 .8280 .8269 .8257 .8245 .8237 .8231 .8217 .8203 .8187 .8178 .8171 .8154 
.0500 .8131 .8119 .8106 .8093 .8084 .8078 .8063 .8048 .8031 .8021 .8013 .7995 
.0600 .8003 .7990 .7977 .7963 .7954 .7947 .7931 .7915 .7897 .7886 .7879 .7859 
.0700 .7891 .7877 .7863 .7848 .7839 .7832 .7816 .7798 .7780 .7768 .7760 .7740 
.0800 .7791 .7777 .7762 .7747 .7737 .7730 .7713 .7695 .7675 .7663 .7655 .7634 
.0900 .7700 .7686 .7671 .7655 .7645 .7638 .7620 .7601 .7581 .7569 .7560 .7538 
.1000 .7618 .7603 .7588 .7571 .7561 .7553 .7535 .7516 .7495 .7483 .7474 .7451 



TABLE 22. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
GCintelbeg- Continued 

(EleeamIyte, .- = 1) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 

.0002 
.9878 
.9829 

.9877 

.9827 
.9876 
.9825 

.9874 

.9823 
.9873 
.9821 

.9871 

.9819 
.9869 
.9817 

.9868 

.9814 
.9866 
.9812 

.9864 

.9809 
.9862 
.9806 

.0003 .9792 .9789 .9787 .9784 .9782 .9779 .9776 .9774 .9771 .9767 .9764 

.0004 .9760 .9758 .9755 .9752 .9749 .9746 .9743 .9740 .9736 .9733 .9729 

.0005 

.0006 
.9733 
.9708 

.9730 

.9705 
.9727 
.9702 

.9724 

.9699 
.9721 
.9695 

.9717 

.9691 
.9714 
.9687 

.9710 

.9683 
.9706 
.9679 

.9702 

.9675 
.9698 
.9670 

.0007 .9686 .9683 .9679 .9675 .9672 9668 .9664 .9659 .9655 .9650 .9645 

.0008 .9665 .9662 .9658 .9654 .9650 .9646 .9641 .9637 .9632 .9627 .9622 

.0009 .9646 .9642 .9638 .9634 .9630 .9625 .9621 .9616 .9611 .9606 .9600 

.0010 

.0020 
.9628 
.9484 

.9624 

.9478 
.9620 
.9473 

.9615 

.9467 
.9611 
.9461 

.9606 

.9454 
.9601 
.9447 

.9596 

.9440 
.9591 
.9433 

.9585 

.9426 
.9579 
.9418 

.0030 

.0040 
.9378 
.9290 

.9371 
.9283 

.9364 

.9275 
.9357 
.9267 

.9350 

.9258 
.9342 
.9250 

.9334 
.9241 

.9325 

.9231 
.9317 
.9221 

.9308 

.9211 
.9298 
.9200 

.0050 .9215 .9207 .9198 .9189 .9180 .9170 .9160 .9150 .9139 .9128 .9116 
.0060 
.0070 

.9149 

.9089 
.9140 
.9079 

.9131 

.9069 
.9121 
.9059 

.9111 

.9048 
.9100 
.9037 

.9090 

.9026 
.9078 
.9013 

.9066 

.9001 
.9054 
.8988 

.9041 

.8974 
.0080 
.0090 

.9034 

.8983 
.9024 
.8973 

.9013 

.8962 
.9002 
.8950 

.8991 

.8938 
.8979 
.8926 

.8967 

.8913 
.8954 
.8900 

.8941 

.8886 
.8928 
.8872 

.8913 

.8856 
.0100 
.0200 

.8936 

.8579 
.8925 
.8564 

.8913 

.8549 
.8902 
.8533 

.8889 

.8517 
.8876 
.8500 

.8863 

.8483 
.8849 
.8465 

.8834 

.8446 
.8820 
.8427 

.8804 
.8406 

.0300 

.0400 
.8330 
.8136 

.8313 

.8118 
.8296 
.8099 

.8278 

.8079 
.8260 
.8058 

.8240 

.8037 
.8220 
.8015 

.8199 
.7991 

.8177 

.7967 
.8155 
7943 

.8131 
.7917 

.0500 

.0600 
.7976 
.7839 

.7956 

.7818 
.7936 
.7796 

.7914 

.7774 
.7892 
.7750 

.7869 

.7726 
.7845 
.7701 

.7820 

.7674 
.7795 
.7647 

.7768 

.7620 
.7740 
.7590 

.0700 .7719 .7697 .7674 .7651 .7626 .7601 .7574 .7547 .7518 .7489 .7458 

.0800 

.0900 
.7612 
.7516 

.7589 

.7492 
.7566 
.7468 

.7541 

.7442 
.7516 
.7416 

.7489 

.7389 
.7462 
.7361 

.7433 

.7331 
.7404 
.7301 

.7374 

.7270 
.7342 
.7237 

.1000 .7428 .7404 .7379 .7353 .7326 .7298 .7269 .7238 .7207 .7175 .7141 



TABLE 23. Mean activitycoefficients ofelectrolytes in aqueoussolutions ona volume basis -
Gintelberg 

(Eletrolyte,znz-=2) 

Ionic
strength 0 5 10 15 

Temperature in degrees Celsius 
18 20 25 30 35 38 40 45 

.0001 

.0002 

.0003 

.0004 

.9778 
.9689 
.9622 
.9566 

.9777 

.9687 

.9619 

.9563 

.9775 

.9685 

.9616 

.9559 

.9773 

.9682 

.9613 

.9556 

.9772 

.9681 

.9611 

.9554 

.9771 

.9680 

.9610 

.9552 

.9769 

.9677 
.9607 
.9549 

.9767 

.9674 

.9603 

.9545 

.9765 

.9671 

.9600 

.9540 

.9764 
.9669 
.9597 
.9538 

.9763 

.9668 

.9596 

.9536 

.9760 
.9664 
.9592 
.9531 

.0005 

.0006 
.9517 
.9478 

.9513 

.9469 
.9510 
.9465 

.9506 

.9461 
.9504 
.9459 

.9502 

.9457 
9498 
.9452 

.9493 

.9447 
.9489 
.9442 

.9486 

.9489 
.9484 
.9437 

.9478 

.9431 
.0007 
.0008 
.0009 

.9433 
.9396 
.9362 

.9429 

.9392 

.9357 

.9425 

.9387 

.9353 

.9421 

.9383 
.9348 

.9418 

.9380 

.9345 

.9416 

.9378 

.9342 

.9411 

.9373 

.9337 

.9406 

.9367 

.9331 

.9400 

.9361 

.9325 

.9397 

.9358 

.9321 

.9394 

.9355 

.9318 

.9388 

.9349 

.9312 
.0010 
.0020 

.9329 
.9076 

.9325 

.9070 
.9320 
.9063 

.9315 
.9056 

.9311 

.9052 
.9309 
.9049 

.9303 

.9041 
.9297 
.9032 

.9291 

.9024 
.9287 
.9018 

.9284 
.9014 

.9277 

.9005 

O 
.0030 
.0040 

.8890 
.8740 

.8883 

.8731 
.8875 
.8722 

.8867 

.8713 
.8862 
.8707 

.8858 

.8703 
.8848 
.8692 

.8839 

.8681 
.8828 
.8670 

.8822 

.8662 
.8817 
.8657 

.8806 

.8644 
.0050 
.0060 
.0070 
.0080 

.8611 

.8497 

.8396 

.8303 

.8602 

.8488 

.8885 

.8292 

.8592 
8477 
.8374 
.8281 

.8582 
.8466 
.8363 
.8268 

.8575 

.8459 

.8355 

.8261 

.8571 

.8454 

.8350 

.8255 

.8559 

.8442 

.8337 

.8241 

.8547 

.8429 

.8323 

.8227 

.8534 

.8415 

.8308 

.8211 

.8526 

.8407 
.8300 
.8202 

.8521 
.8401 
.8293 
.8196 

.8507 

.8386 

.8277 

.8179 
.0090 .8218 .8207 .8195 .8182 .8174 .8168 .8153 .8139 .8122 .8113 .8106 .8088 
.0100 
.0200 
.0300 
.0400 

.8139 

.7553 

.7158 

.6856 

.8127 

.7538 

.7141 

.6838 

.8115 

.7522 

.7123 

.6818 

.8101 
.7506 
.7104 
.6798 

.8093 

.7495 

.7092 

.6785 

.8087 

.7487 

.7083 

.6775 

.8072 

.7468 

.7062 

.6753 

.8056 

.7449 

.7040 

.6729 

.8040 

.7428 

.7016 

.6703 

.8030 
.7415 
.7002 
.6688 

.8022 

.7406 
.6992 
.6677 

.8004 

.7383 

.6966 

.6649 
.0500 
.0600 
.0700 

.6611 
.6404 
.6226 

.6591 

.6384 

.6205 

.6571 

.6363 

.6183 

.6549 

.6340 

.6160 

.6536 

.6326 

.6145 

.6526 

.6316 

.6134 

.6502 

.6290 

.6108 

.6476 

.6264 

.6081 

.6449 

.6236 

.6052 

.6433 

.6219 

.6035 

.6422 
.6207 
.6022 

.6392 

.6176 

.5991 
.0800 
.0900 
.1000 

.6069 
.5929 
.5803 

.6048 

.5907 

.5781 

.6025 

.5884 

.5757 

.6001 

.5860 

.5733 

.5986 

.5844 

.5717 

.5975 

.5833 

.5705 

.5948 
.5806 
.5678 

.5921 

.5778 

.5649 

.5891 

.5747 

.5618 

.5873 

.5729 

.5599 

.5860 
.5716 
.5586 

.5828 

.5683 

.5552 



TABLE 23. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Glntelberg- Continued 

MEectrolyte, z+z- =2) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.000i .9758 .9755 .9753 .9750 .9747 .9744 .9740 .9737 .9734 .9730 .9726 

.0002 .9661 .9657 .9653 .9649 .9645 .9641 .9636 .9632 .9627 .9622 .9617 

.0003 .9587 .9583 .9578 .9574 .9569 .9563 .9558 .9552 .9546 .9540 .9534 
,0004 .9526 .9521 .9516 .9510 .9505 .9499 .9493 .9486 .9479 .9473 .9465 
.0005 .9473 .9467 .9462 .9455 .9449 .9443 .9436 .9428 .9421 .9413 .9405 
.0006 .9425 .9419 .9413 .9406 .9399 .9392 .9385 .9377 .9369 .9361 .9352 
.0007 .9382 .9375 .9369 .361 .9354 .9346 .9338 .9330 .9321 .9312 .9303 
.0008 .9342 .9335 .9328 .9320 .9312 .9304 .9296 .9287 .9277 .9268 .9258 
.0009 .9305 .9297 .9289 .9281 .9273 .9265 .9256 .9246 .9237 .9227 .9216 
.0010 .9269 .9262 .9254 .9245 .9237 .9228 .9218 .9208 .9198 .9188 .9177 
.0020 .8995 .8984 .8973 .8962 .8950 .8938 .8925 .8912 .8898 .8884 .8869 
.0030 .8794 .8781 .8769 .8755 .8741 .8727 .8712 .8696 .8680 .8663 .8645 
.0640 .8631 .8617 .8603 .8587 .8572 .8556 .8539 8521 .8503 .8484 .8464 
.0050 .8492 .8477 .8461 .8445 .8428 .8410 .8391 .8372 .8352 .8332 .8310 
.0060 .8370 .8354 .8337 .8319 .8301 .8282 .8262 .8241 .8220 .8198 .8175 
.0070 .8261 .8243 .8225 .8207 .8187 .8167 .8146 .8124 .8102 .8079 .8054 
.0080 .8161 .8143 .8124 .8104 .8084 .8063 .8041 .8018 .7994 .7970 .7944 
.0090 .8070 .8051 .8031 .8011 .7990 .7967 .7944 .7920 .7896 .7871 .7844 
.0100 .7985 .7965 .7945 .7924 .7902 .7879 .7855 .7830 .7805 .7778 .7750 
.0200 .7359 .7334 .7309 .7282 .7255 .7226 .7196 .7165 .7133 .7101 .7066 
.0300 .6939 .6911 .6883 .6853 .6822 .6790 .6756 .6722 .6686 .6650 .6611 
.0400 .6620 .6590 .6559 .6527 .6494 .6459 .6423 .6386 .6348 .6309 .6268 
.0500 .6362 .6330 .6297 .6264 .6229 .6192 .6155 .6116 .6076 .6035 .5991 
.0600 .6145 .6112 .6078 .6043 .6007 .5969 .5930 .5889 .5848 .5806 .5761 
.0700 .5958 .5924 .5889 .853 .5816 .5777 .5737 .5695 .5653 .5609 .5563 
.0800 .5795 .5759 .5724 .5687 .5649 .5609 .5568 .5525 .5482 .5437 .5390 
.0900 .5649 .5613 .5577 .5539 .5500 .5460 .5418 .5374 .5330 .5285 .5237 
.1000 .5518 .5481 .5445 .5406 .5367 .5325 .5283 .5239 .5194 .5148 .5099 



TABLE 24. Mean activity coefficients ofelectrolytes in aqueous solutionson avolume basis -
Galntelberg 

(Electrolyte, euz. = 3) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9669 .9667 .9664 .9662 .9660 .9659 .9656 .9653 .9650 .9648 .9646 .9643 

.0002 .9537 .9534 .9531 .9527 .9525 .9523 .9519 .9515 .9510 .9508 .9506 .9501 

.0003 .948 .944 .9430 .9426 .9423 .9421 .9416 .9411 .9405 .9402 .9400 .9394 
;0004 .9356 .9351 .9346 .9342 .9338 .9336 .9331 .9325 .9318 .9315 .9312 .9305 
.0005 .9284 .9279 .9274 .9268 .9265 .9262 .9256 .9250 .9243 .9239 .9236 .9228 
.0006 .9220 .9215 .9209 .9203 .9199 .9196 .9190 .9183 .9175 .9171 .9167 .9159 
.0007 .9162 .9156 .9150 .9143 .9139 .9137 .9129 .9122 .9114 .9109 .9105 .9097 
.0008 .9108 .9102 .9095 .9089 .9084 .9081 .9074 .9066 .9057 .9052 .9048 .9039 
.0009 .9058 .9052 .9045 .9088 .9033 .9030 .9022 .9014 .9004 .8999 .8995 .8985 
.0010 .9011 .9004 .8997 .8990 .8985 .8982 .8973 .8965 .8955 .8949 .8945 .8935 
.0020 .8647 .8638 .8628 .8618 .8612 .8607 .8596 .8584 .8572 .8564 .8559 .8545 
.0030 .8383 .8372 .8361 .8349 .8342 .8337 £323 .8310 .8295 .8286 .8280 .8268 
.0040 .8170 .8159 .8146 £133 £125 .8119 .8104 .8089 .8072 .8062 8055 £037 
.0050 .7990 .7978 .7964 .7950 .7941 .7934 .7918 .7902 .7884 .7873 .7866 .7846 
.0060 .7833 .7819 .7805 .7790 .7780 .7773 .7756 .7739 .7720 .7708 .7700 .7679 
.0070 .7693 .7679 .7663 .7647 .7687 .7630 .7612 .7593 .7573 .7561 .7553 .7531 
.0080 .7566 .7551 .7535 .7519 .7508 .7500 .7482 .7462 .7441 .7428 .7419 .7396 
.0090 .7450 .7434 .7418 .7401 .7390 .7382 .7362 .7342 .7320 .7307 .7298 .7274 
.0100 .7343 .7327 7810 .7292 .7281 .7272 .7252 .7231 .7209 .7195 .7186 .7161 
.0200 .6564 .6545 .6524 .6502 .6488 .6479 .6454 .6429 .6401 .6385 .6373 .6344 
.0300 .6056 .6034 .6012 .5988 .5973 .5962 .5935 .5907 .5877 .5859 .5847 .5814 
.0400 .5677 .5654 .5630 .5605 .5589 .5577 .5549 .5520 .5488 .5469 .5456 .5421 
.0500 .5375 .5351 .5326 .5300 .5284 .5272 .5242 .5212 .5179 .5160 .5146 .5110 
.0600 .5125 .5101 .5075 .5048 .5031 .5019 .4989 .4958 .4924 .4904 .4890 .4854 
.0700 .4913 .4888 .4862 .4834 A817 .4805 .4774 .4742 A708 A688 .4674 A637 

.0800 . 4728 .4703 A677 A649 A631 A619 A588 A556 A521 A501 .4486 A449 

.0900 A566 A540 .4514 .4486 .4468 .4455 .4424 A392 .4357 .4336 A322 .4284 

.1000 .4421 .4395 .4369 .4340 A322 .4310 .4278 .4246 .4211 .4190 .4175 .4137 



TABLE 24. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Gizntelbeteg- Continued 

(Electrolyte, z. = 3) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 
70 75 80 85 90 95 .100 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0080 
.0090 
.0100 
.0200 
.0300 
.0400 
.0500 
.0600 
.0700 
.0800 
.0900 
.1000 

.9639 

.9496 

.988 

.9298 

.9220 

.9151 
.9088 
.9029 
.8975 
.8924 
.8531 
.8247 
.8019 
.7826 
.7658 
.7508 
.7373 
.7249 
.7136 
.6313 
.578i 
.5386 
.5074 
.4817 
.4599 
A411 
.4246 
.4099 

.9635 

.9490 

.9881 

.9290 

.9212 

.9142 

.9078 

.9019 

.8964 

.8913 

.8516 

.8229 

.7999 
.7804 
.7635 
.7484 
..7348 
.7223 
.7109 
.6281 
.5745 
.5349 
.5036 
.4778 
.4560 
.4371 
.4205 
.4058 

.9631 

.9484 

.9374 

.9288 
.9203 
.9132 
.9068 
.9009 
.8953 
.8902 
.8500 
.8211 
.7979 
.7783 
.7612 
.7460 
.7322 
.7197 
.7082 
.6248 
.5710 
.5312 
.4997 
.4739 
.4520 
.4330 
.4165 
.4017 

.9627 
.9479 
.9367 
.9275 
.9194 
.9123 
.9058 
.8998 
.8942 
.8890 
.8484 
.8192 
.7958 
.7760 
.7588 
.7434 
.7296 
.7170 
.7053 
.6214 
.5673 
.5273 
.4957 
.4698 
A478 
A288 
.4122 
.3975 

.9623 

.9473 

.9360 

.9266 

.9185 

.9118 

.9047 

.8986 
.8930 
.8877 
.8468 
.8173 
.7936 
.7737 
.7563 
.7408 
.7269 
.7141 
.7024 
.6179 
.5635 
.5233 
.4916 
.4656 
.4435 
.4246 
.4079 
.3932 

.9618 

.9466 

.9352 

.9258 

.9176 
.9102 
.9036 
.8974 
.8917 
.8864 
.8450 
.8152 
.7914 
.7712 
.7537 
.7881 
.7240 
.7112 
.6993 
.6142 
.5595 
.5191 
.4873 
A612 
.4391 
.4201 
.4034 
.8886 

.9613 

.9460 

.9344 

.9249 

.9166 

.9091 

.9024 

.8962 

.8904 
.8850 
.8432 
.8131 
.7890 
.7687 
.7510 
.7352 
.7210 
.7081 
.6962 
.6104 
.5554 
.5148 
.4829 
.4567 
.4345 
.4155 
.3988 
.3840 

.9608 

.9458 

.9336 

.9239 

.9155 
.9080, 
.9012 
.8949 
.8891 
.8836 
.8413 
.8109 
.7866 
.7660 
.7481 
.7323 
.7179 
.7049 
.6929 
.6065 
.5511 
.5103 
.4783 
.4520 
4298 
.4107 
.3940 
.3792 

.9603, 

.9446 

.9327 

.9229 

.9144 

.9068 

.8999 

.8936 

.8877 

.8822 

.8894 
.8086 
.7840 
.7638 
.7452 
.7292 
.7148 
.7016 
.6895 
.6024 
.5467 
.5058 
.4736 
.4472 
.4250 
A058 
.3891 
.3743 

.9598 

.9438 

.9319 

.9219 

.9183 
.9056 
.8987 
.8922, 
.8863 
.880.7 
.374 
.8063 
.7815 
.7605, 
.7423 
.7261 
.7115 
.6982 
.6860 
.5983 
.5423 
.5011 
.4688 
.4424 
.4201 
.4009 
.3842 
.3694 

.9592 

.9431 

.9809 

.9209 

.9121 

.9044 

.8973 

.8908 

.8847 

.8791 

.8353 
.8038 
.7787 
.7575 
.7391 
.7228 
.7081 
.6947 
.6823 
.5939 
.5375 
A962 
.4638 
A72 
.4149 
.8957 
.8790 
.3641 



TABLE 25. Mean activitycoefficients ofelectrolytes inaqueoussolutionson avolume basis-
Guntelberg 

(Electrolyte, z+z-= 4) 

Ibnic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 85 38 40 45 

.0001 .9561 .9558 .9555 .9552 .9550 .9548 .9544 .9540 .9536 .9538 .9531 ;9527 

.6002 .9388 .9384 .9379 .9375 .9371 .9369 .9864 .9359 .9352 .9349 .9346 .9340 

.0003 .9258 .9253 .9247 .9242 .9238 .9235 .9229 .9222 .9215 .9211 .9208 .9200 

.0004 .9150 .9144 .9138 .9132 .9128 .9125 .9117 .9110 .9102 .9097 .9093 .9084 

.0005 .9057 .9050 .9044 .9037 .9032 .9029 .9021 .9012 .9003 .8998 .8994 .8984 

.0006 .8974 .8967 .8959 .8952 .8947 .8943 .8935 .8925 .8916 .8910 .8906 .8895 

.0007 .8898 .8891 .8883 .8875 .8869 .8866 .8856 .8847 .8836 .8830 .8825 .8814 

.0008 .8829 .8821 .8812 .8804 .8798 .8794 .8784 .8774 .8763 .8756 .8752 .8740 

.0009 .8764 .8756 .8747 .8738 .8732 .8728 .8718 .8707 .8695 .8688 .8683 .8670 

.0010 .8704 .8695 .8686 .8676 .8670 .8666 .8655 .8644 .8632 .8624 .8619 .8606 

.0020 .8237 -.8226 .8214 .8201 .8193 .8188 .8173 .8159 .8142 .8133 .8126 .8109 

.0030 .7904 .7891 .7877 .7862 .7853 .7846 .7830 .7812 .7794 .7782 .7775 .7754 

.0040 .7638 .7623 .7608 .7592 .7581 .7574 .7556 .7537 .7516 .7504 .7495 .7473 

.0050 .7415 .7399 .7382 .7365 .7353 .7345 .7826 .7305 .7283 .7270 .7261 .7236 
.0060 .7221 .7204 .7186 .7168 .7156 .7147 .7127 .7105 .7081 .7067 .7058 .7032 
.0070 .7049 .7031 .7013 .6993 .6981 .6972 .6950 .6928 .6903 .6888 .6878 .6851 
.0080 .6894 .6876 .6857 .6837 .6824 .6815 .6792 .6768 .6743 .6728 .6717 .6689 
.0090 .6754 .6735 .6715 .6694 .6681 .6671 .6648 .6624 .6597 .6581 .6570 .6542 
.0100 .6625 .6605 .6585 .6563 .6550 .6540 .6516 .6491 .6464 .6447 .6436 .6406 
.0200 .5705 .5682 .5658 .5633 .5617 .5606 .5578 .5548 .5517 .5498 .5485 .5451 
.0300 .5124 .5099 .5074 .5047 .5030 .5017 .4987 .4956 A923 .4903 .4889 A852 
.0400 .4700 .4675 A649 .4621 A603 .4591 A560 A528 A493 A472 .4458 A420 
.0500 A370 A345 A318 A289 .4271 A258 A227 A194 A159 A138 A124 A086 
.0600 A102 .4076 A048 .4020 A002 .3989 .3957 .3924 .3889 .3868 .3853 .3815 
.0700 .3876 .3850 .3823 .3794 .3776 .3763 .3731 .3698 .3663 .3642 .3627 .3589 
.0800 .3684 .3657 .3630 .3601 .3583 .3570 .3538 .3506 .3470 .3449 .3434 .3896 
.0900 .3516 .3490 .3462 .3434 .3416 .3403 .3371 .3338 .3303 .3282 .3267 .3229 
.1000 .3368 .3342 .3315 .3286 .3268 .3255 .3224 .3191 .3156 .3135 .3120 .3083 



TABLE 25. Mean activity coefficients ofelectrolytes in aqueous solutions on a volume basis-
Giintelberg- Continued 

(Electrolyte, z+z-=4) 

Ionic Temperature in degrees Celsius0 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9522 .9517 .9511 .9506 .9500 .9494 .9488 .9481 .9474 .9467 .9460 

.0002 .9333 .9326 .9319 .9311 .9303 .9295 .9286 .9277 .9268 .9258 .9248 

.0003 .9192 .9i83 .9174 .9165 .9156 .9146 .9135 .9124 .9113 .9102 .9090 
.0004 .9075 .9065 .9055 .9045 .9034 .9023 .9011 .8999 .8986 .89t3 .8959 
.0005 .8974 .8963 .8952 .8941 .8929 .8916 .8903 .8890 .8876 .8861 .8846 

.0006 .8884 .8872 .8860 .8848 .8835 .8821 .8807 .8793 .8778 .8762 .8746 

.0007 .8802 .8790 .8777 .8764 .8750 .8735 .8720 .8705 .8689 .8672 .8654 

.0008 .8727 .8714 .8700 .8686 .8672 .8656 .8641 .8624 .8607 .8590 .8571 

.0009 .8657 .8644 .8629 .8615 .8599 .8583 .8567 .8549 .8531 .8513 .8493 

.0010 .8592 .8578 .8563 .8547 .8532 .8515 .8497 .8479 .8461 .8441 .8421 

.0020 .8091 .8072 .8052 .8032 .8011 .7989 .7966 .7942 .7918 J893 .7866 

.0030 .7733 .7711 .7689 .7665 .7641 .7616 .7589 .7562 .7534 .7505 .7474 
" .0040 .7450 .7425 .7400 .7374 .7348 .7320 .7291 .7261 .7230 .7198 .7164 

.0050 .7212 .7185 .7159 .7131 .7102 .7072 .7041 .7009 .6976 .6942 .6906 

.0060 .7006 .6978 .6950 .6921 .6890 .6859 .6826 .6792 .6757 .6721 .6683 

.0070 .6824 .6795 .6766 .6735 .6703 .6670 .6636 .6600 .6564 .6526 .6487 

.0080 .6661 .6631 .6600 .6568 .6535 .6501 .6466 .6429 .6391 .6352 .6311 

.0090 .6512 .6481 .6450 .6417 .6383 .6848 .6311 .6273 .6234 .6195 .6152 

.0100 .6376 .6345 .6312 .6278 .6244 .6207 .6170 .6131 .6091 .6050 .6007 

.0200 .5416 .5379 .5342 .5303 .5263 .5221 5178 .5134 .5088 .5042 .4993 

.0300 .4816 .4776 A737 A696 A654 .4610 A565 A518 .4470 A422 A371 

.0400 A83 A342 .4302 .4260 .4217 A172 A126 A078 .4030 .3980 .3928 

.0500 A047 A007 .3966 .3923 .3880 .3835 .3788 .3740 .3691 .8642 .3590 

.0600 .3776 .3735 .3694 .3652 .3608 .3563 .3517 .3469 .3420 .3371 .3319 

.0700 .3550 .3509 .3468 .3426 .3383 .3337 .3291 .3243 .3195 .3146 .3094 

.0800 .3358 .3317 .3276 .3234 .3191 .3146 .3100 .3053 .3005 .2956 .2905 

.0900 .3191 .3151 .3110 .3068 .3025 2981 .2935 .2888 .2841 .2793 .2742 

.1000 .3045 .3005 .2964 .2923 .2880 .2836 .2791 .2745 .2698 .2650 .2600 



TARLE 26. Mean activitycoefficients ofelectrolytes inaqueous solutionson avolume basis-
Gantelberg 

(Electrolyte, z.,. =6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9349 .9345 .9340 .9335 .9332 .9330 .9324 .9318 .9312 .9308 .9305 .9298 

.0002 .9096 .9090 .9083 .9077 .9072 .9069 .9061 .9053 .9045 '9039 .9036 .9026 
.0003 .8908 .8900 .8893 .8884 .8879 .8875 .8866 .8857 .8846 .8840 .8836 .8824 
.0004 .8758 .8744 .8736 .8726 .8720 .8716 .8706 .8695 .8683 .8676 .8671 .8658 
.0005 .8619 .8610 .8600 .8590 .8584 .8579 .8568 .8556 .8543 .8535 .8530 .8516 
.0006 .8501 .8491 .8480 .8469 .8462 .8457 .8445 .8432 .8418 .8410 .8404 .8389 
.0007 .8393 .8383 .8372 .8360 .8353 .8348 .8334 .8321 .8306 .8297 .8291 .8275 
.0008 .8295 .8284 .8273 .8260 .8253 .8247 .8233 .8219 .8203 .8194 .8187 .8170 
.0009 .8205 .8193 .8181 .8168 .8160 .8154 .8139 .8124 .8108 .8098 .8091 .8074 
.0010 .8120 .8108 .8095 .8082 .8073 .8067 .8052 .8036 .8019 .8009 .8002 .7983 
.0020 .7476 .7461 .7445 .7427 .7416 .7408 .7389 .7369 .7347 .7334 .7325 .7301 
.0030 .7027 .7009 .6991 .6971 .6959 .6950 .6928 .6905 .6880 .6866 .6855 .6828 
.0040 .6675 .6656 .6636 .6615 .6601 .6591 .6568 .6543 .6516 .6500 .6489 .6460 
.0050 .6384 .6364 .6343 .6320 .6306 .6295 .6270 .6244 .6216 .6199 .6187 .6156 
.0060 .6136 .6114 .6092 .6068 .6053 .6043 .6016 .5989 .5959 .5941 .5929 .5897 
.0070 .5918 .5896 .5873 .5848 .5833 .5822 .5794 .5766 .5735 .5717 .5704 .5671 
.0080 .5725 .5702 .5678 .5653 .5637 .5625 .5597 .5568 .5537 .5518 .5505 .5471 
.0090 .5550 .5527 .5503 .5477 .5461 .5449 .5420 .5391 .5358 .5339 .5326 .5291 
.0100 .5392 .5368 .5343 .5317 .5301 .5289 .5260 .5229 .5196 .5177 .5163 .5128 
.0200 A309 .4283 A256 .4228 .4210 .4197 .4166 .4133 .4098 4077 .4062 .4024 
.0300 .3667 .3641 .3614 .3585 .3567 .3554 .3522 .3489 .3454 .3433 .3418 .3380 
.0400 .3223 .3197 .3170 .3141 .3123 .3110 .3079 .3046 .3012 .2991 .2976 .2939 
.0500 .2889 .2864 .2837 .2809 .2792 .2779 .2748 .2716 .2682 .2662 .2648 .2612 
.0600 .2627 .2602 .2576 .2549 2531 .2519 .2489 .2458 .2425 2405 .2392 .2356 
.0700 2413 .289 .2364 .2337 .2320 2308 .2279 .2249 .2217 .2198 .2184 .2150 
.0800 .2236 .2212 .2187 .2161 .2145 .2133 .2105 .2076 .2044 .2026 .2013 .1979 
.0900 .2085 .2062 .2037 .2012 .1996 .1985 .1957 .1929 .1898 .1880 .1868 .1835 
.1000 .1955 .1932 .1908 .1884 .1868 .1857 .1830 .1803 .1773 .1755 .1743 .1712 



TABLE 26. Mean activitycoefficients ofelectrolytes in aqueous solutionson avolume basis-
Gntelberg- Continued 

(Eleconlyt., z..- =6) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9291 .9284 .9276 9268 .9259 .9251 .9241 .9232 .9222 .9212 .9201 

.0002 .9016 .9006 .8995 .8984 .8978 .8961 .8948 .8935 .8922 .8908 .8898 

.0003 .8813 .8800 .8788 .8774 .8761 .8746 .8731 .8716 .8700 .8684 .8666 

.0004 .8645 .8631 .8617 .8602 .8587 .8570 .8554 .8536 .8518 .8500 .8480 

.0005 .8501 .8486 .8470 .8454 .8487 .8419 .8401 .8382 .8362 .8842 .8320 
.0006 .8374 .8357 .8340 .8322 .8304 .8285 .8266 .8245 .8224 .8202 .8179 
.0007 .8258 .8241 .8223 .8204 .8185 .8164 .8144 .8121 .8099 .8076 .8051 
.0008 .8153 .8134 .8115 .8096 .8075 .8054 .8032 .8009 .7985 .7961 .7935 
.0009 .8055 .8036 .8016 .7996 .7974 .7952 .7929 .7905 .7880 .7855 .7828 
.0010 .7965 .7944 .7924 .7902 .7880 .7857 .7833 .7808 .7782 .7756 .7728 
.0020 .7277 .7252 .7225 .7198 .7170 .7140 .7110 .7078 .7046 .7012 .6977 
.0030 .6801 .6772 .6742 .6711 .6679 .6646 .6612 .6576 .6539 .6502 .6462 
.0040 .6430 .6398 .6366 .6333 .6299 .6262 .6226 .6187 .6147 .6107 .6064 
.0050 .6124 .6091 .6057 .6022 .5986 .5948 .5909 .5868 .5826 .5784 .5739 
.0060 .5864 .5829 .5794 .5757 .5720 .5680 .5640 .5597 .5554 .5510 .5463 
.0070 .5637 .5601 .5565 .5527 .5488 .5447 .5406 .5362 .5318 .5272 .5224 
.0080 .5436 .5399 .5362 .5323 .5283 .5242 .5199 .5154 .5109 .5063 .5014 
.0090 .5255 .5218 .5180 .5140 .5100 .5057 .5014 A969 A922 .4875 A826 
.0100 .5092 .5054 .5015 .4975 .4934 .4891 A847 A801 .4754 A706 .4656 
.0200 .3986 .3945 .3904 .3861 .3818 .3773 .3726 .3678 .3629 .3580 .3528 
.0300 .3342 .3301 .3260 .3218 .3175 .3130 .3084 .3037 .2989 .2941 .2889 
.0400 .2901 .2862 .2822 .2780 .2738 .2695 .2650 .2604 .2558 .2511 .2462 
.0500 .2575 .2536 .2497 .2457 .2417 .2374 .2332 .2287 .2243 .2198 .2151 
.0600 .2321 .2283 .2245 .2207 .2167 .2127 .2085 .2043 .2000 .1957 .1912 
.0700 .2115 .2079 .2043 .2005 .1967 .1928 .1888 .1847 .1806 .1765 .1721 
.0800 .1946 .1910 .1875 .1839 .1803 .1764 .1726 .1687 .1647 .1607 .1566 
.0900 .1803 .1768 .1734 .1699 .1664 .1627 .1590 .1552 .1514 .1476 .1436 
.1000 .1680 .1647 .1614 .1580 .1546 .1510 .1475 .1438 .1401 .1364 .1326 



TABLE 27. Mean activitycoefficients ofelectrolytes inaqueous solutions on avolume basis-
Gantelberg 

(Electrolyte, z+z-=8) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9142 .9136 .9130 .9124 .9119 .9116 .9109 .9101 .9093 .9088 .9085 9076 

.0002 .8813 .8805 .8797 .8788 .8782 8778 .8769 .8758 .8747 .8740 .8735 .8723 

.0003 .8571 .8561 .8551 .8541 .8534 .8529 .8518 .8505 .8492 .8484 .8478 .8464 

.0004 .8872 .8362 .8351 .8339 .8331 .8326 .8313 .8299 .8284 .8275 .8269 .8252 

.0005 .8203 .8191 .8179 .8166 .8158 .8152 .8137 .8122 .8106 .8096 .8089 .8071 

.0006 .8053 .8040 .8027 .8013 .8004 .7998 .7983 .7966 .7949 .7938 .7931 .7912 

.0007 .7918 .7904 .7890 .7876 .7867 .7860 .7843 .7826 .7808 .7797 .7789 .7769 

.0008 .7794 .7781 .7766 .7751 .7741 .7734 .7717 .7699 .7679 .7667 .7659 .7638 

.0009 .7681 .7666 .7651 .7685 .7625 .7618 .7600 .7581 .7561 .7548 .7540 .7518 

.0010 .7575 .7560 .7545 .7528 .7517 .7510 .7491 .7472 .7451 .7438 .7429 .7406 
.0020 .6785 .6767 .6747 .6726 .6713 .6704 .6680 .6656 .6630 .6614 .6603 .6575 
.0030 .6247 .6226 .6204 .6181 .6167 .6156 .6130 .6103 .6074 .6057 .6045 .6013 
.0040 .5834 5812 .5788 .5763 .5748 .5736 .5709 .5680 .5649 .5631 .5618 .5584 
.0050 .5498 .5474 .5450 .5424 .5407 .5396 .5367 .5337 .5304 .5285 .5272 .5236 
.0060 .5214 .5190 .5164 .5138 .5121 .5109 .5079 .5048 .5015 .4995 A981 A945 
.0070 A969 .4944 .4918 .4891 A873 .4861 A881 .4799 .4765 .4745 .4731 .4694 
.0080 .4753 .4728 .4702 A674 .4656 .4644 A613 .4581 .4547 4526 .4512 .4474 
.0090 A561 A536 A509 .4481 .4463 .4451 .4419 .4387 .4352 A331 .4317 .4279 
.0100 .4389 A363 .4336 A308 .4290 .4277 .4245 .4213 A178 A157 A142 .4104 
.0200 .3255 .3229 .3202 .3173 .3155 .3142 .3111 .3079 .3044 .3023 .3008 .2971 
.0300 .2625 .2600 .2574 2547 .2530 .2517 .2488 .2457 .2423 .2404 2390 .2355 
.0400 .2209 2186 .2161 .2135 .2119 .2107 .2079 .2050 .2019 .2000 .1987 .1954 
.0500 .1910 .1888 .1864 .1840 .1824 .1813 .1787 .1759 .1730 .1713 .1700 .1669 
.0600 .1682 .1661 .1639 .1616 .1601 .1591 .1566 .1540 .1512 .1496 .1485 .1455 
.0700 .1503 .1482 .1461 .1440 .1426 .1416 .1392 .1368 .1342 .1326 .1316 .1288 
.0800 .1357 .1338 .1318 .1297 .1284 .1275 .1252 .1229 .1204 .1190 .1179 .1153 
.0900 .1236 .1218 .1199 .1179 .1167 .1158 .1136 .1114 .1091 .1077 .1068 .1043 
.1000 .1184 .1117 .1099 .1080 .1068 .1060 .1039 .1018 .0996 .0983 .0974 .0950 



TABLE 27. Mean activity coefficients of electrolytes in aqueous solutions on avolume basis-
GIIntelberg- Continued 

(Eleetrolyte, zz-=8) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9066 .9056 .9046 .9036 .9025 .9013 .9002 .8989 .8976 .8963 .8949 

.0002 .8711 :8697 .8684 .8669 .8655 .8689 .8623 .8606 .8589 .8571 .8553 

.0003 .8449 .8433 .8417 .8400 .8383 .8364 .8345 .8326 .8305 .8284 .8262 
.0004 .8236 .8218 .8200 .8181 .8161 .8141 .8120 .8097 .8075 .8051 .8026 
.0005 .8053 .8034 .8014 .7993 .7972 .7950 .7927 .7902 .7878 .7852 .7825 
.0006 .7892 .7872 .7850 .7828 .7806 .7782 .7757 .7731 .7705 .7677 .7648 
.0007 .7748 .7726 .7704 .7680 .7656 .7631 .7605 .7577 .7549 .7521 .7490 
.0008 .7616 .7593 .7570 .7545 .7520 .7493 .7466 .7437 .7408 .7378 .7346 
.0009 .7495 .7471 .7447 .7421 .7395 .7367 .7339 .7309 .7278 .7247 .7214 
.0010 .7383 .7358 .7332 .7306 .7279 .7250 .7221 .7190 .7158 .7126 .7091 
.0020 .6546 .6515 .6484 .6451 .6418 .6382 .6346 .6308 .6269 .6230 .6188 
.0030 .5981 .5946 .5912 .5876 .5839 .5800 .5760 .5718 .5676 .5633 .5586 
.0040 .5550 .5513 .5477 .5438 .5399 .5358 .5316 .5272 .5227 .5181 .5133 
.0050 .5201 .5163 .5125 .5085 .5044 .5002 A958 A912 .4866 .4819 .4769 
.0060 .4908 A869 A830 .4789 .4748 .4704 A659 A613 A565 .4517 A466 
.0070 A657 A617 A577 .4536 A493 .4449 A404 A356 A308 .4259 A208 
.0080 .4436 A396 .4356 .4314 .4271 .4226 .4180 A133 .4084 .4035 .3983 
.0090 A241 A201 .4160 .4118 .4075 .4029 .3983 .3935 .3887 .3837 .3785 
.0100 .4066 .4025 .3984 .3942 .3899 .3853 .3807 .3759 .3710 .3661 .3608 
.0200 .2933 .2893 .2853 .2812 .2770 2726 .2682 .2635 .2589 2542 .2493 
.0300 .2319 .2281 .2244 .2205 .2166 .2125 .2084 2041 .1998 .1955 .1910 
.0400 .1921 .1886 .1851 .1815 .1778 .1740 .1702 .1663 .1624 .1584 .1543 
.0500 .1638 .1605 .1573 .1539 .1505 .1470 .1435 .1399 .1363 .1326 .1289 
.0600 .1426 .1395 .1365 .1334 .1302 .1269 .1237 .1203 .1170 .1136 .1101 
.0700 .1260 .1232 .1203 .1174 .1144 .1114 .1083 .1052 .1021 .0990 .0958 
.0800 .1127 .1100 .1073 .1046 .1018 .0990 .0961 .0932 .0903 .0874 .0844 
.0900 .1018 .0993 .0967 .0941 .0915 .0888 .0862 .0834 .0807 .0780 .0752 
.1000 .0927 .0903 .0879 .0854 .0830 .0804 .0779 .0753 .0728 .0702 .0676 



TABLE 2& Mean activitycoefficients ofelectrolytes in aqueoussolutions on avolume basis -
Gantelberg 

(Electrolyte, z+z 9) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9040 .9034 .9027 .9020 .9015 .9012 .9004 .8995 .8986 .8980 .8976 .8966 

.0002 .8675 .8666 .8657 .8647 .8641 .8637 .8626 .8614 .8602 .8594 .8589 .8575 

.0003 .8407 .8397 .8386 ,.8374 .8367 .8361 .8348 .8335 .8820 .8311 .8305 .8289 

.0004 .8189 .8177 .8165 .8152 .8144 .8138 .8123 .8108 .8091 .8082 .8075 .8057 

.0005 .8002 .7989 .7976 .7962 .7953 .7946 .7930 .7914 .7896 .7885 .7878 .7858 

.0006 .7837 .7824 .7810 .7794 .7785 .7778 .7761 .7743 .7724 .7713 .7705 .7684 

.0007 .7690 .7675 .7660 .7644 .7634 .7627 .7609 .7590 .7570 .7558 .7549 .7527 

.0008 .7555 .7540 .7524 .7508 .7497 .7489 .7471 .7451 .7430 .7417 .7408 .7385 
.0009 .7432 .7416 .7399 .7382 .7371 .7363 .7343 .7323 .7301 .7288 .7278 .7254 
.0010 .7317 .7301 .7283 .7265 .7254 .7246 .7225 .7204 .7181 .7168 .7158 .7133 
.0020 .6464 .6444 .6423 .6401 .6387 .6377 .6352 .6326 .6298 .6281 .6270 .6239 
.0030 .5891 .5868 .5845 .5821 .5805 .5794 .5766 .5738 .5707 .5689 .5676 .5642 

C .0040 .5454 .5431 .5406 .5380 .5363 .5351 .5322 .5292 .5260 .5240 .5227 .5192 

.0050 .5101 .5077 .5051 .5024 .5007 .4995 .4965 A934 .4900 A880 A866 .4830 

.0060 .4806 .4781 .4755 .4727 A710 A697 .4666 .4635 .4600 .4580 .4565 .4528 

.0070 A553 A527 A501 .4473 A455 .4442 .4411 .4378 .4344 A323 .4308 .4270 

.0080 .4331 .4306 .4278 A250 A232 A219 .4188 .4155 A120 .4099 .4084 .4046 

.0090 A135 .4109 A082 A053 A035 .4022 .3991 .3958 .3922 .3901 .3887 .3848 

.0100 .3959 .3933 .3906 .3877 .3859 .3846 .3814 .3781 .3746 .3725 .3710 .3672 

.0200 .2829 .2803 .2777 .2749 .2732 .2719 .2689 .2657 .2623 .2603 .2589 .2553 

.0300 .2221 .2197 .2173 .2147 .2130 .2119 .2090 .2061 .2030 .2011 .1998 .1965 

.0400 .1829 .1807 .1784 .1761 .1745 .1735 .1708 .1682 .1653 .1636 .1624 .1593 

.0500 .1553 .1532 .1511 .1489 .1475 .1465 .1441 .1416 .1389 .1374 .1363 .1335 

.0600 .1346 .1327 .1307 .1287 .1274 .1264 .1242 .1219 .1194 .1180 .1170 .1144 

.0700 .1186 .1168 .1149 .1130 .1118 .1109 .1088 .1067 .1044 .1030 .1021 .0997 

.0800 .1057 .1040 .1023 .1005 .0993 .0985 .0966 .0946 .0924 .0912 .0903 .0881 

.0900 .0952 .0936 .0920 .0903 .0892 .0884 .0866 .0847 .0827 .0815 .0807 .0786 

.1000 .0864 .0849 .0834 .0818 .0808 .0800 .0783 .0765 .0746 .0735 .0728 .0708 



TABLE 28. Mean activity coefficients ofelectrolytes in aqueous solutions on a volume basis-
Gflntelberg- Continued 

(Eller~nywe, eoz- 9) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8956 .8945 .8934 .8922 .8910 .8897 .8884 .8870 .8856 .8841 .8826 

.0002 

.0003 
.8562 
.8273 

.8547 

.8255 
.8532 
.8238 

.8516 

.8219 
.8500 
.8200 

.8483 

.8180 
.8465 
.8159 

.8446 

.8137 
.8427 
.8115 

.8408 

.8092 
.8387 
.8067 

.0004 .8038 .8019 .7999 .7978 .7957 .7934 .7911 .7887 .7862 .7886 .7809 

.0005 .7838 .7817 .7795 .7773 .7750 .7725 .7700 .7673 .7646 .7619 .7589 

.0006 .7662 .7640 .7617 .7592 .7568 .7541 .7515 .7486 .7457 .7428 .7396 

.0007 .7505 .7481 .7456 .7431 .7405 .7377 .7349 .7319 .7289 .7258 .7224 

.0008 

.0009 
.7361 
.7230 

.7336 

.7204 
.7311 
.7177 

.7284 

.7150 
.7257 
.7121 

.7228 

.7091 
.7198 
.7060 

.7167 

.7028 
.7135 
.6995 

.7103 

.6961 
.7068 
.6925 

.0010 .7108 .7081 .7053 .7025 .6995 .6964 .6933 .6899 .6865 .6830 .6793 

.0020 .6208 .6175 .6142 .6107 .6071 .6034 .5995 .5955 .5914 .5872 .5828 

.0030 .5608 .5572 .5536 .5498 .5459 .5418 .5376 5332 .5288 .5243 .5194 

.0040 .5156 .5118 .5080 .5040 .4999 .4956 4912 .4866 .4820 A772 .4722 

.0050 

.0060 
.4793 
.4490 

A754 
A451 

A714 
.4410 

A673 
.4368 

.4631 
A326 

A587 
.4281 

.4542 

.4235 
.4495 
.4187 

A447 
A139 

A399 
.4090 

.4347 
A038 

.0070 .4232 A192 A151 A109 .4066 .4020 .8974 .3926 .3878 .3828 .3776 

.0080 .4008 .3967 .3926 .3884 .3840 .3795 .3749 .3701 .3652 .3602 .8550 

.0090 .3810 .3769 .3728 .3685 .3642 .3597 .3550 .3502 .3454 .3404 .3352 

.0100 

.0200 
.3633 
.2516 

.3593 

.2478 
.3551 
.2439 

.8509 

.2399 
.3466 
.2359 

.3420 

.2317 
.3374 
.2275 

.3326 

.2231 
.3278 
.2187 

.3229 

.2142 
.3177 
.2095 

.0300 

.0400 
.1932 
.1563 

.1897 

.1531 
.1862 
.1499 

.1825 

.1466 
.1789 
.1433 

.1751 

.1399 
.1713 
.1364 

.1674 
.1329 

.1634 

.1294 
.1595 
.1258 

.1553 

.1222 
.0500 
.0600 

.1307 

.1118 
.1277 
.1091 

.1248 
.1064 

.1218 

.1037 
.1188 
.1009 

.1157 

.0981 
.1126 
.0952 

.1094 

.0923 
.1062 
.0894 

.1030 

.0866 
.0997 
.0836 

.0700 .0973 .0948 .0923 .0898 .0873 .0847 .0821 .0794 .0768 .0741 .0714 

.0800 .0858 .0835 .0812 .0789 .0765 .0741 .0717 .0693 .0668 .0644 .0620 

.0900 .0765 .0744 .0722 .0701 .0679 .0656 .0634 .0612 .0589 .0567 .0544 

.1000 .0689 .0668 .0648 .0628 .0608 .0587 .0566 .0545 .0524 .0504 .0483 



TABLE 29. Mean activitycoefficients ofelectrolytes in aqueoussolutions on avolume basis -
Gintelberg 

(Electrolyte, zz- = 12) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8741 .8733 .8724 .8715 .8709 .8704 .8694 .8683 .8671 .8664 .8659 .8646 

.0002 .8274 .8263 .8251 .8288 .8231 .8225 .8211 .8196 .8181 .8171 .8164 .8147 

.0003 .7935 .7921 .7908 .7893 .7884 .7877 .7861 .7844 .7826 .7815 .7807 .7787 

.0004 .7661 .7646 .7631 .7615 .7605 .7597 .7579 .7560 .7540 .7528 .7519 .7497 

.0005 .7429 .7413 .7397 .7379 .7368 .7360 .7341 .7820 .7298 .7285 .7276 .7251 

.0006 .7226 .7209 .7192 .7173 .7161 .7153 .7132 .7110 .7087 .7073 .7063 .7038 

.0007 .7045 .7027 .7009 .6990 .6977 .6968 .6946 .6924 .6899 .6884 .6874 .6847 

.0008 .6881 .6863 .6844 .6823 .6811 .6801 .6778 .6755 .6729 .6714 .6703 .6675 

.0009 .6781 .6713 .6693 .6672 .6658 .6649 .6625 .6601 .6574 .6558 .6547 .6518 

.0010 .6593 .6574 .6553 .6581 .6518 .6508 .6484 .6458 .6431 .6415 .6408 .6374 

.0020 .5589 .5566 .5542 .5517 .5500 .5489 .5460 .5480 .5398 .5379 .5366 .5331 

.0030 A938 .4913 A887 A860 A842 .4830 .4800 A768 A734 .4714 A699 A662 
.0040 .4456 A431 .4404 A376 .4358 A345 A313 .4281 .4246 .4225 .4210 A173 
.0050 .4076 4050 .4023 .3994 .3976 .3963 .3932 .3899 .3863 .3842 .3827 .3789 
.0060 .3765 .3739 .3711 .3683 .3664 .3651 .3619 .3587 .3551 .3530 .3515 .3477 
.0070 .3502 .3476 .3449 .3420 .3402 .3389 .3357 .3325 .3289 .3268 .3254 .3216 
.0080 .3277 .3251 .3224 2196 .3177 .3165 .3133 .3101 .3066 .3045 .3030 .2993 
.0090 .3081 .3055 .8028 .3000 .2982 .2969 .2938 .2906 .2871 .2851 .2836 .2799 
.0100 .2907 .2882 .2855 .2827 .2810 .2797 .2766 .2734 .2700 .2680 .2666 .2629 
.0200 .1857 .1835 .1812 .1788 .1772 .1762 .1735 .1708 .1679 .1662 .1650 .1619 
.0300 .1345 .1326 .1306 .1285 .1272 .1263 .1241 .1218 .1193 .1178 .1168 .1143 
.0400 .1038 .1022 .1005 .0987 .0975 .0967 .0948 .0928 .0907 .0895 .0886 .0864 
.0500 .0835 .0820 .0805 .0789 .0779 .0772 .0755 .0738 .0720 .0709 .0701 .0682 
.0600 .0690 .0677 .0663 .0650, .0641 .0635 .06290 .0604 .0588 .0579 .0572 .0555 
.0700 .0582 .0571 .0559 .0546 .0538 .0533 .0519 .0506 .0491 .0483 .0477 .0462 
.0800 .0500 .0489 .0478 .0467 .0460 .0455 .0443 .0431 .0418 .0410 .0405 .0392 
.0900 .0435 .0425 .0415 .0405 .0399 .0394 .0383 .0372 .0360 .0353 .0349 .0337 
.1000 .0382 .0373 .0364 .0355 .0349 .0345 .0335 .0325 .0314 .0308 .0304 .0293 



TABLE 29. Mean activity coefficients of electrolytes in aqueous solutions on avolume basis-
Giintelberg- Continued 

(Electroly. v,.- = 12) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

0001 .8633 r8619 .8604 .8589 .8574 .8557 .8540 .8523 .8505 .8486 .8466 
.0002 .8130 .8111 .8092 .8072 .8051 .8030 .8007 .7984 .7960 .7936 .7909 
.0003 .7766 .7744 .7722 .7699 .7675 .7650 .7624 .7597 .7569 .7540 .7510 
.0004 .7474 .7450 .7425 .7399 .7373 .7345 .7317 .7286 .7256 .7224 .7191 
.0005 .7227 .7201 .7174 .7147 .7118 .7088 .7057 .7025 .6992 .6958 .6922 
.0006 .7012 .6984 .6956 .6926 .6896 .6864 .6832 .6798 .6763 .6727 .0689 
.0007 .6820 .6791 .6761 .6731 .6699 .6666 .6632 .6596 .6559 .6522 .6482 
.0008 .6647 .6617 .6586 .6554 .6521 .6487 .6451 .6414 .6376 .6338 .6296 
.0009 .6489 .6458 .6426 .6393 .6359 .6323 .6287 .6249 .6209 .6170 .6127 
.0010 .6343 .6311 .6279 .6245 .6210 .6173 .6136 .6096 .6056 .6015 .5972 
.0020 .5296 .5259 .5221 .5181 .5141 .5099 .5055 .5010 A964 .4917 A868 
.0030 .4625 .4586 A546 .4504 .4462 .4417 .4372 .4324 .4276 A227 .4175 
.0040 .4134 .4094 .4053 A010 .3967 .3922 .3876 .3828 .3779 .3729 .3617 
.0050 .3751 .3710 .3669 .3626 .3583 .3537 .3491 .3443 .3394 .3345 .3293 
.0060 .3439 .3398 .3357 .3315 .3271 .3226 .3180 .3133 .3085 .3036 .2985 
.0070 .3178 .3137 .3097 .3055 .3012 .2967 .2922 .2875 .2828 .2780 .2729 
.0080 .2955 .2915 .2875 .2834 .2791 .2747 .2703 .2657 .2610 .2563 .2514 
.0090 .2762 .2723 .2683 .2642 .2601 .2558 .2514 .2469 .2423 .2377 .2329 
.0100 .2593 .2554 .2515 .2475 .2434 .2392 .2349 .2305 .2260 .2215 .2168 
.0200 .1589 .1556 .1524 .1491 .1458 .1423 .1389 .1353 .1317 .1282 .1244 
.0300 .1117 .1090 .1063 .1036 .1008 .0980 .0951 .0922 .0893 .0865 .0835 
.0400 .0842 .0819 .0796 .0773 .0750 .0726 .0702 .0678 .0654 .0631 .0606 
.0500 .0663 .0643 .0624 .0604 .0584 .0564 .0544 .0523 .0503 .0483 .0463 
.0600 .0538 .0521 .0504 .0487 .0470 .0452 .0435 .0417 .0400 .0383 .0365 
.0700 .0447 .0432 .0417 .0402 .0387 .0372 .0357 .0341 .0326 .0311 .0296 
.0800 .0379 .0365 .0352 .0338 .0325 .0311 .0298 .0284 .0271 .0258 .0245 
.0900 .0325 .0313 .0301 .0289 .0277 .0265 .0253 .0241 .0229 .0218 .0206 
.1000 .0282 .0271 .0260 .0250 .0239 .0228 .0217 .0207 .0196 .0186 .0176 



TABLE 30. Mean activity coefficients ofelectrolytes woaqueoussolutions ona volume basis ­
iantelberg 

(Electrolyte, 2,. = 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8358 .8347 .8336 .8324 .8316 .8311 .8298 .8284 .8269 .8260 .8253 .8237 
.0002 .7767 .7753 .7739 .7723 .7713 .7706 .7689 .7671 .7651 .7639 .7631 .7609 
.0003 .7346 .7330 .7313 .7295 .7283 .7275 .7255 .7234 .7211 .7198 .7188 .7164 
.0004 .7010 .6992 .6974 .6954 .6941 .6932 .6910 .6887 .6863 .6848 .6837 .6810 
.0005 .6728 .6709 .6689 .6668 .6655 .6645 .6622 .6597 .6571 .6555 .6544 .6515 
.0006 .6484 .6464 .6443 .6421 .6407 .6397 .6372 .6846 .6319 .6302 .6290 .6260 
.0007 .6269 .6248 .6226 .6203 .6188 .6178 .6152 .6125 .6096 .6079 .6067 .6035 
.0008 .6075 .6054 .6031 .6007 .5992 .5981 5954 .5927 .5897 .5879 .5866 .5834 
.0009 .5899 .5877 .5854 .5830 .5814 .5803 .5775 .5747 .5716 .5698 .5685 .5652 
.0010 .5738 .5716 .5692 .5667 .5651 .5640 .5612 .5582 .5551 .5532 .5519 .5485 
.0020 .4604 .4579 .4552 .4524 A507 .4494 .4463 .4430 .4396 .4375 .4360 .4323 
.0030 .3903 .3877 .3850 .3821 .3803 .3790 .3758 .3725 .3689 .3668 .3654 .3615 
.0040 .3404 .3378 .3350 .3322 .3304 .3291 .3259 .3226 .3191 .3170 .3156 .3118 
.0050 .3022 .2997 .2970 .2942 .2924 .2911 .2880 .2848 .2814 .2793 .2779 .2742 
.0060 .2718 .2693 .2667 .2640 .2622 .2610 .2579 .2548 .2515 .2495 .2481 .2445 
.0070 .2469 .2444 .2419 .2392 .2375 .2363 .2334 .2303 .2271 .2251 .2238 .2203 
.0080 .2259 .2236 .2211 .2185 2168 .2156 .2128 .2099 .2067 .2048 .2035 .2002 
.0090 .2081 .2057 .2033 .2008 .1992 .1981 .1953 .1925 .1894 .1876 .1864 .1831 
.0100 .1926 .1904 .1880 .1856 .1840 .1829 .1802 .1775 .1745 .1728 .1716 .1685 
.0200 .1059 .1043 .1025 .1007 .0996 .0987 .0968 .0948 .0926 .0914 .0905 .0883 
.0300 .0689 .0676 .0663 .0649 .0640 .0634 .0619 .0603 .0587 .0578 .0571 .0554 
.0400 .0488 .0478 .0467 .0456 .0449 .0444 .0432 .0420 .0408 .0400 .0395 .0382 
.0500 .0365 .0356 .0348 .0339 .0333 .0329 .0319 .0310 .0299 .0293 .0289 .0279 
.0600 .0283 .0276 .0269 .0261 .0256 .0253 .0245 .0237 .0229 .0224 .0220 .0212 
.0700 .0226 .0220 .0214 .0207 .0203 .0201 .0194 .0187 .0180 .0176 .0173 .0166 
.0800 .0184 .0179 .0174 .0168 .0165 .0162 .0157 .0151 .0145 .0142 .0139 .0133 
.0900 .0153 .0148 .0144 .0139 .0136 .0134 .0129 .0124 .0119 .0116 .0114 .0109 
.1000 .0129 .0125 .0121 .0117 .0114 .0112 .0108 .0104 .0099 .0097 .0095 .0090 



TABLE 30. Mean activity coefficients ofelectrolytes in aqueous solutions on a volume basis -
Giintelberg- Continued 

(Eleetiolyte, z+z- = 16) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8220 .8202 .8184 .8165 .8145 .8124 .8103 .8080 .8058 .8034 .8009 

.0002 .7587 .7564 .7540 .7516 .7490 .7463 .7436 .7407 .7377 .7347 .7315 
.0003 .7138 .7112 .7085 .7056 .7027 .6996 .6965 .6932 .6898 .6863 .6826 
.0004 .6783 .6753 .6724 .6693 .6661 .6627 .6593 .6557 .6520 .6482 .6442 
.0005 .6485 .6454 .6423 .6389 .6356 .6320 .6283 .6245 .6206 .6166 .6123 
.0006 .6229 .6196 .6163 .6128 .6093 .6055 .6017 .5977 .5936 .5894 .5850 
.0007 .6003 .5969 .5934 .5899 .5862 .5823 .5783 .5742 .5699 .5656 .5610 
.0008 .5801 .5766 .5730 .5693 .5655 .5615 .5574 .5532 .5488 .5444 .5396 
.0009 .5618 .5582 .5545 .5507 .5468 .5428 .5386 .5342 .5297 .5252 .5204 
.0010 .5450 .5414 .5376 .5338 .5298 .5256 .5214 .5169 .5124 .5078 .5029 
.0020 .4285 .4244 .4204 .4162 .4118 .4073 .4027 .3979 .3931 .3881 .3829 
.0030 .3577 .3536 .3495 .3452 .3409 .3364 .3318 .3270 .3221 .3173 .3121 
.0040 .3080 .3040 .2999 .2958 .2915 .2871 .2826 .2779 .2732 .2684 .2634 
.0050 .2705 .2666 .2626 .2586 .2545 .2502 .2458 .2413 .2368 .2322 .2274 
.0060 .2409 .2371 .2333 .2294 .2254 .2213 .2171 .2128 .2084 .2040 .1995 
.0070 .2168 .2132 .2095 .2057 .2019 .1979 .1939 .1898 .1856 .1814 .1770 
.0080 .1968 .1933 .1897 .1861 .1824 .1786 .1748 .1708 .1668 .1628 .1586 
.0090 .1799 .1765 .1731 .1696 .1660 .1624 .1587 .1549 .1511 .1472 .1433 
.0100 .1653 .1620 .1588 .1554 .1520 .1485 .1449 .1413 .1376 .1340 .1302 
.0200 .0860 .0837 .0814 .0791 .0767 .0743 .0719 .0695 .0670 .0646 .0621 
.0300 .0538 .0520 .0504 .0486 .0469 .0452 .0434 .0417 .0399 .0382 .0365 
.0400 .0369 .0356 .0343 .0329 .0316 .0303 .0290 .0277 .0264 .0251 .0238 
.0500 .0268 .0258 .0247 .0237 .0227 .0216 .0206 .0196 .0186 .0176 .0166 
.0600 .0203 .0195 .01$6 .0178 .0170 .0161 .0153 .0145 .0137 .0129 .0121 
.0700 .0159 .0152 .0145 .0138 .0131 .0124 .0117 .0111 .0104 .0098 .0092 
.0800 .0127 .0121 .0115 .0109 .0104 .0098 .0092 .0087 .0082 .0076 .0071 
.0900 .0104 .0099 .0094 .0089 .0084 .0079 .0074 .0070 .0065 .0061 .0057 
.1000 .0086 .0081 .0077 .0073 .0069 .0065 .0061 .0057 .0053 .0049 .0046 



TABLE 31. Mean activity coefficients ofelectrolytes in aqueous solutions on a weight basis -
GCntelberg

(Electrolyte, z~- I) 

Ionic 
strength 0 5 10 15 

Temperature in degrees Celsius 
18 20 25 30 .35 38 40 45 

.0001 .9889 .9888 .9887 .9886 .9886 .9885 .9884 .9883 .9882 .9882 .9881 .9880 

.0002 .9848 .9842 .9841 .9840 .9839 .9839 .9837 .9836 .9835 .9834 .9833 .9832 

.0003 .9809 .9808 .9806 .9805 .9804 .9803 .9802 .9800 .9798 .9797 9797 .9795 

.0004 .9780 .9779 .9777 .9776 .9775 .9774 .9772 .9770 .9768 .9767 .9766 .9764 

.0005 .9755 .9754 .9752 .9750 .9749 .9748 .9746 .9744 .9742 .9740 .9739 .9737 

.0006 .9733 .9731 .9729 .9727 .9726 .9725 .9723 .9720 .9718 .9716 .9715 .9713 

.0007 .9712 .9710 .9708 .9706 .9705 .9704 .9701 .9699 .9696 .9695 .9694 .9691 
A0008 .9698 .9691 .9689 .9687 .9685 .9684 .9682 .9679 .9676 .9675 .9673 .9670 
.0009 .9676 .9673 .9671 .9668 .9667 .9666 .9663 .9660 .9658 .9656 .9654 .9651 
.0010 .9659 .9656 .9654 .9651 .9650 .9649 .9646 .9643 .9640 .9638 .9637 .9633 
.0020 .9527 .9524 .9520 .9517 9514 .9513 .9509 .9505 .9501 .9498 .9496 .9492 
.0030 .9429 .9425 .9421 .9417 .9414 .9412 .9408 .9403 .9398 .9394 .9392 .9387 
.0040 .9849 .9344 .9340 .9335 .9332 .9330 .9324 .9319 .9313 .9309 .9307 .9301 
.0050 .9279 .9274 .9269 .9264 .9261 .9258 .9253 .9247 .9240 .9236 .9234 .9227 
.0060 .9218 .9213 .9207 .9202 .9198 .9195 .9189 .9183 .9176 .9172 .9169 .9161 
.0070 .9163 .9157 .9151 .9145 .9141 .9139 .9132 .9125 .9118 .9113 .9110 .9102 
.0080 .9112 .9106 .9100 .9093 .9089 .9087 .9080 .9072 .9064 .9060 .9056 .9048 
.0090 .9065 .9059 .9053 .9046 .9042 .9038 .9031 .9023 .9015 .9010 .9007 .8998 
.0100 .9022 .9015 .9008 .9001 .8997 .8994 .8986 .8978 .8969 £964 .8961 .8951 
.0200 .8691 .8682 .8673 .8664 .8658 .8654 .8644 .8633 .8622 .8615 .8611 .8599 
.0300 .8460 .8450 .8440 .8429 .8423 .8418 .8406 .8394 .8381 .8373 .8367 .8354 
.0400 .8280 £269 .8258 .8245 .8238 .8233 .8220 .8206 .8192 .8183 .8177 .8162 
.0500 .8131 .8119 .8106 .8093 .8086 .8080 .8066 .8051 .8036 .8027 .8020 .8004 
.0600 .8003 .7990 .7977 .7963 .7955 .7949 .7934 .7919 .7903 .7898 .7886 .7868 
.0700 .7891 .7877 .7864 .7849 .7840 .7834 .7819 .7802 .7786 .7775 .7768 .7750 
.0800 .7791 .7777 .7763 .7748 .7739 .7732 .7716 .7699 .7681 .7670 .7663 .7644 
.0900 .7700 .7688 .7671 .7656 .7646 .7640 .7623 .7606 .7587 .7576 .7568 .7549 
.1000 .7618 .7603 .7588 .7572 .7563 .7556 .7538 .7520 .7502 .7490 .7482 .7462 



TABLE 31. Mean activity coefficients ofelectrolytes in aqueous solutionson a weight basis-
Gintelberg- Continued 

(lectrolyte,z~z- 1) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9879 .9878 .9877 .9875 .9874 .9873 .9871 .9870 .9868 .9867 .9865 

.0002 .9830 .9828 .9827 .9825 .9823 .9821 .9819 .9817 .9815 .981 .9810 

.0003 .9793 .9791 .9789 .9786 .9784 .9782 .9780 .9777 .9775 .9772 .9769 

.0004 .9762 .9759 .9757 .9755 .9752 .9749 .9747 .9744 .9741 .9738 .9735 

.0005 .9735 .9732 .9729 .9727 .9724 .9721 .9718 .9715 .9711 .9708 .9704 

.0006 .9710 .9707 .9704 .9701 .9698 .9695 .9692 .9688 .9685 .9681 .9677 

.0007 .9688 .9685 .9682 .9679 .9675 .9672 .9668 .9664 .9661 .9657 .9658 

.0008 .9667 .9664 .9661 .9657 .9654 .9650 .9646 .9642 .9688 .9634 .9630 

.0009 .9648 .9645 .9641 .9638 .9634 .9630 .9626 .9622 .9617 .9613 .9608 

.0010 .9630 .9626 .9623 .9619 .9615 .9611 .9607 .9602 .9598 .9593 .9588 

.0020 .9487 .9482 .9477 .9472 .9466 .9461 .9455 .9449 .9443 .9436 .9430 
.0030 .9381 .9875 .9369 .9368 .9356 .9350 .9343 .9336 .9328 .9320 .912 
.0040 .9294 .9288 .9281 .9274 .9266 .9259 .9251 .9243 .9234 .9225 .9216 
.0050 .9220 .9212 .9205 .9197 .9189 .9180 .9172 .9163 .9153 .9144 .9134 
.0060 .9154 .9146 .9137 .9129 .9120 .9111 .9102 .9092 .9082 .9072 .9061 
.0070 .9094 .9085 .9077 .9068 .9058 .9049 .9039 .9028 .9018 .9007 .8995 
.0080 .9039 .9030 .9021 .9012 .9002 .8992 .8981 .8970 .8959 .8947 .8935 
.0090 .8989 .8980 .8970 .8960 .8949 .8939 .8928 .8916 .8904 .8892 .8879 
.0100 .8942 .8982 .8922 .8912 .8901 .8890 .8878 .8866 .8854 .8841 .8827 
.0200 .8586 .8573 .8560 .8547 .8532 .8518 .8503 .8487 .8471 .8454 .8437 
.0300 .8339 .8324 .8809 .8293 .8277 .8260 .8243 .8225 .8206 .8187 .8166 
.0400 .8146 .8130 .8118 .8096 .8078 .8059 .8040 .8020 .7999 .7978 .7956 
.0500 .7987 .7969 .7951 .7932 .7913 .7893 .7872 .7851 .7829 .7806 .7782 
.0600 .7850 .7832 .7812 .7793 .7772 .7751 .7729 .7707 .7683 .7659 .7634 
.0700 .7731 .7711 .7691 .7671 .7649 .7627 .7604 .7581 .7556 .7531 .7505 
.0800 .7625 .7604 .7583 .7562 .7540 .7517 .7493 .7468 .7443 .7417 .7390 
.0900 .7529 .7508 .7486 .7464 .7441 .7417 .7393 .7367 .7341 .7814 .7286 
.1000 .7441 .7420 .7398 .7375 .7351 .7327 .7302 .7275 .7248 .7221 .7192 



TABUL32. Mean activity coeflfcients ofelectrolvtes in aqueous solutions on a weight basis-
Gdntelberg 

(Electrolyte, z,.- = 2) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 

.0002 

.0003 

.9778 

.9689 

.9622 

.9777 

.9687 

.9619 

.9775 
.9685 
.9616 

.9773 

.9682 

.9614 

.9772 

.9681 

.9612 

.9772 
.9680 
.9611 

.9770 

.9677 
.9607 

.9768 

.9675 

.9604 

.9766 

.9672 

.9601 

.9765 

.9670 

.9599 

.9764 
9669 
.9597 

.9762 

.9666 

.9594 
.0004 
.0005 

.9566 

.9517 
.9563 
.9513 

.9560 

.9510 
.9556 
.9506 

.9554 

.9504 
.9553 
.9502 

.9549 

.9499 
.9546 
.9494 

.9542 

.9490 
.9539 
.9487 

.9538 

.9486 
.9533 
.9481 

.0006 

.0007 

.0008 

.9473, 

.9433 

.9396 

.9469 

.9429 

.9392 

.9465 

.9425 

.9388 

.9462 

.9421 

.983 

.9459 

.9418 

.9380 

.9457 

.9416 

.9378 

.9453 

.9412 

.9373 

.449 

.9407 

.9368 

.9444 

.9402 

.9363 

.9441 

.9899 

.9360 

.9439 

.9397 

.9357 

.9434 

.9391 

.9352 
.0009 
.0010 
.0020 

.9362 

.9329 

.9076 

.9857 

.9325 

.9070 

.9353 
.9320 
.9063 

.9348 

.9815 

.9057 

.9345 

.9312 

.9052 

.9343 

.9310 

.9049 

.9338 

.9304 

.9042 

.9332 

.9299 

.9034 

.9327 

.9293 

.9026 

.9323 

.9289 

.9021 

.9321 

.9287 

.9018 

.9315 

.9280 

.9009 

0 
.0030 
.0040 

.8890 

.8740 
.8883 
.8731 

.8875 

.8723 
.8867 
.8714 

.8862 

.8708 
.8859 
.8704 

.8850 

.8694 
.8841 
.8684 

.8832 

.8673 
.8826 
.8667 

.8822 

.8662 
.8811 
.8651 

.0050 

.0060 

.0070 

.611 

.8497 

.8396 

.8602 

.8488 

.8385 

.8592 

.8477 

.8375 

.8582 

.8467 

.8363 

.8576 

.8460 

.8356 

.8572 

.8456 

.8351 

.8561 

.8444 

.8339 

.550 

.8432 

.8326 

.8588 

.8420 

.8318 

.531 

.8412 

.8305 

.8526 
.8406 
.8299 

.513 

.8893 

.8285 
.0080 
.0090 

.8303 

.8218 
.8292 
.8207 

.8281 

.8195 
.8269 
.8182 

.8262 

.8175 
.8257 
.8169 

.8244 

.8156 
.8230 
.8142 

.8216 

.8127 
.8208 
.8118 

.8202 

.8112 
.8187 
.8096 

.0100 .8139 .8127 .8115 .8102 .8094 .8089 .8075 .8060 .8045 .8036 .8029 .8013 

.0200 

.0300 
.7553 
.7158 

.7538 

.7141 
.7523 
.7123 

.7506 

.7105 
.7497 
.7094 

.7489 

.7086 
.7472 
.7066 

.7453 

.7045 
.7434 
.7024 

.7422 

.7011 
.7414 
.7001 

.7394 

.6978 
.0400 .6856 .6838 .6819 .6799 .6787 .6778 .6757 .6734 .6711 .6697 .6687 .6662 
.0500 
.0600 
.0700 
.0800 
.0900 

.6611 

.6404 

.6226 

.6069 

.5929 

.6591 

.6384 

.6205 

.6048 

.5907 

.6571 
.6363 
.6184 
.6026 
.5885 

.6550 

.6341 

.6161 

.6002 

.5861 

.6538 

.6328 

.6147 

.5988 

.5847 

.6528 

.6318 

.6137 

.5978 

.5836 

.6506 

.6295 

.6113 

.5953 

.5811 

.6482 

.6271 

.6088 

.5927 

.5784 

.6458 

.6245 

.6061 

.5900 

.5757 

.6443 

.6229 

.6045 

.5884 

.5740 

.6432 

.6218 

.6034 

.5872 

.5728 

.6406 

.6191 

.6006 

.5843 

.5698 
.1000 .5803 .5781 .5758 .5734 .5719 .5709 .5683 .5656 .5628 .5610 .5598 .5568 



TABLE 32. AMean activity coefficients ofelectrolytes in aqueous solutions on a weight basis-
Gfntelberg- Continued 

(Eletrolyte, z.,z- = 2) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9759 .9757 .9755 .9752 .9750 .9747 .9744 .9741 .9738 .9735 .9732 

.0002 .9663 .9659 .9656 .9653 .9649 .9645 .9642 .9687 .9633 .9629 .9625 

.0003 .9590 .9586 .9582 .9578 .9573 .9569 .9564 .9559 .9554 .9549 .9544 

.0004 .9529 .9525 .9520 .9515 .9510 .9505 .9500 .9494 .9488 .9482 .9476 

.0005 .9476 .9471 .9466 .9461 .9455 .9449 .9443 .9437 .9431 .9424 .9417 

.0006 

.0007 
.9429 
.9386 

.9423 
.9380 

.9418 

.9374 
.9412 
.9367 

.9406 

.9361 
.9400 
.9354 

.9393 

.9347 
.9387 
.9340 

.9380 

.9333 
.9372 
.9325 

.9365 

.9317 
.0008 .9346 .9339 .9333 .9326 .9320 .9313 .9305 .9298 .9290 .9282 .9273 
.0009 .9309 .9302 .9295 .9288 .9281 .9274 .9266 .9258 .9249 .9241 .9232 
.0010 .9274 .9267 .9260 .9252 .9245 .9237 .9229 .9220 .9212 .9203 .9193 
.0020 .9000 .8991 .8982 .8972 .8961 .8951 .8940 .8928 .8917 .8904 .8892 
.0030 .8801 .8790 .8778 8767 .8754 .8742 .8729 .8715 .8701 .8687 .8672 
.0040 .8639 .8626 .8613 .8600 .8587 .8572 .8558 .8543 .8527 .8511 .8494 
.0050 .8500 .8487 .8473 .8458 .8444 .8428 .8412 .8396 .8379 .8361 .8342 
.0060 
.0070 

.8379 
.8270 

.8364 

.8255 
.8349 
.8239 

.8334 

.8222 
.8318 
.8205 

.8301 

.8188 
.8284 
.8170 

.8267 
.8151 

.8248 

.8132 
.8229 
.8112 

.8210 

.8091 
.0080 .8171 .8155 .8138 .8121 .8103 .8085 .8066 .8046 .8026 .8005 .7983 
.0090 .8080 .8063 .8046 .8028 .8009 .7990 .7970 .7950 .7929 .7907 .7884 
.0100 .7996 .7978 .7960 .7942 .7922 .7902 .7882 .7861 .7839 .7816 .7792 
.0200 
.0300 

.7373 
.6955 

.7350 
.6930 

.7328 

.6904 
.7304 
.6878 

.7280 

.6851 
.7255 
.6823 

.7230 

.6794 
.7203 
.6764 

.7176 

.6734 
.7147 
.6702 

.7118 

.6669 
.0400 .6636 .6609 .6582 .6554 .6525 .6495 .6464 .6432 .6399 .6365 .6329 
.0500 .6379 .6351 .6322 .6292 .6262 .6230 .6198 .6164 .6129 .6094 .6056 
.0600 
.0700 

.6163 

.5977 
.6133 
.5946 

.6103 

.5915 
.6073 
.5884 

.6041 

.5851 
.6008 
.5817 

.5974 

.5783 
.5939 
.5746 

.5903 

.5709 
.5867 
.5672 

.5828 
.5632 

.0800 .5814 .5782 .5751 .5718 .5685 .5650 .5615 .5578 .5540 .5501 .5460 
.0900 .5668 .5636 i5604 .5571 .5537 .5501 .5465 .5428 .5389 .5350 .5308 
.1000 .5537 .5505 .5472 .5439 .5404 .5368 .5331 .5293 .5254 .5214 .5172 



TABLE 33. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -
Gantelberg 

(Electrolyte, z-=3) 

ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9669 .9667 .9665 .9662 .9661 .9659 .9657 .9654 .9651 .9649 .9648 .9645 

.0002 .9537 .9534 .9531 .9527 .9525 .9524 .9520 .9516 .9512 .9509 .9507 .9503 

.0003 .9488 .9434 .9430 .9426 .9423 .9421 .9417 .9412 .9407 .9404 .9402 .9397 

.0004 .9356 .9351 .9347 .9342 .9339 .9337 .9332 .9326 .9320 .9317 .9314 .9308 

.0005 .9284 .9279 .9274 .9269 .9265 .9263 .9257 .9251 .9245 .9241 .9238 .9232 

.0006 .9220 .9215 .9209 .9203 .9200 9197 .9191 .9184 .9178 .9173 .9171 .9163 

.0007 .9162 .9156 .9150 .9144 .9140 .9137 .9131 .9124 .9116 .9112 .9109 .9101 

.0008 .9108 .9102 .9096 .9089 .9085 .9082 .9075 .9068 .9060 .9055 .9052 .9043 

.0009 .9058 .9052 .9045 .9038 .9034 .9031 .9023 .9016 .9007 .9002 .8999 .8990 

.0010 .9011 .9004 .8997 .8990 .8986 .8983 .8975 .8967 .8958 .8953 .8949 .8940 
.0020 .8647 .8638 .8628 .8619 .8613 .8609 .8598 .8587 .8576 .8569 .8564 .8551 
.0030 .8383 .8372 .8361 .8350 .8343 .8338 .8326 .8313 .8300 .8291 .8286 .8271 
.0040 .8170 .8159 .8147 .8134 .8126 .8120 .8107 .8092 .8078 .8068 .8062 .8046 
.0050 .7990 .7978 .7964 .7951 .7942 .7936 .7921 .7906 .7890 .7880 .7873 .7855 
.0060 .7833 .7819 .7805 .7791 .7782 7775 .7760 .7743 .7726 .7715 .7708 .7689 
.0070 .7693 .7679 .7664 .7648 .7639 .7632 .7615 .7598 .7580 .7568 .7561 .7541 
.0080 .7566 .7551 .7536 .7519 .7510 .7502 .7485 .7467 .7448 .7436 .7428 .7407 
.0090 .7450 .7434 .7418 .7402 .7391 .7384 .7366 .7347 .7327 .7315 .7307 .7285 
.0100 .7343 .7327 .7310 .7293 .7282 .7275 .7256 .7236 .7216 .7203 .7195 .7173 
.0200 .6564 .6545 .6525 .6504 .6491 .6481 .6459 .6435 .6410 .6395 .6384 .6358 
.0300 .6056 .6034 .6012 .5989 .5975 .5965 .5940 .5914 .5887 .5870 .5858 .5829 
.0400 .5677 .5654 .5631 .5606 .5591 .5580 .5554 .5526 .5498 .5480 .5468 .5438 
.0500 .5375 .5351 .5327 .5302 .5286 .5275 .5248 .5219 .5190 .5171 .5159 .5127 
.0600 .5125 .5101 .5076 .5050 .5034 .5022 .4995 .4965 .4935 A916 .4904 A871 
.0700 .4913 .4888 A862 .4836 A820 .4808 .4780 .4750 .4719 .4700 .4687 A654 
.0800 .4728 .4703 A677 .4650 A634 .4622 .4593 .4563 .4532 .4513 .4500 A466 
.0900 A566 .4540 A514 .4487 A471 .4459 A430 .4399 A368 .4348 A335 .4302 
.1000 A421 .4395 A369 A342 .4325 A313 A284 .4253 .4222 .4202 A189 A155 



TABLE 33. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Gontelberg- Continued 

,zEetrltz. ­3) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9641 .9638 .9634 .9630 .9627 .9623 .9619 .9614 .9610 .9605 .9601 

.0002 .9498 .9494 .9489 .9484 .9478 .9473 .9467 .9461 .9455 .9449 .9442 

.0003 .9391 .9385 .9379 .9373 .9367 .9360 .9353 .9346 .9339 .9331 .9323 
,0004 .9302 .9295 .9289 .9281 .9274 .9267 9259 .9251 .9242 .9234 .9225 
.0005 .9225 .9217 .9210 .9202 .9194 .9186 .9177 .9168 .9159 .9149 .9139 
.0006 .9156 .9148 .9139 .9131 .9122 .9113 .9104 .9094 .9084 .9074 .9063 
.0007 .9093 .9084 .9076 .9066 .9057 .9047 .9037 .9027 .9016 .9005 .8993 
.0008 .9035 .9026 .9016 .9007 .8997 .8987 .8976 .8965 .8954 .8942 .8929 
.0009 .8981 .8971 .8962 .8952 .8941 .8930 .8919 .8908 .8896 .8883 .8870 
.0010 .8930 .8920 .8910 .8900 .8889 .8878 .8866 .885 .8841 .8828 .8815 
.0020 .8539 .8525 .8512 .8498 .8483 .8468 .8453 .8436 .8420. .8403 .8384 
.0030 .8256 .8241 .8225 .8208 .8191 .8173 .8155 .8136 .8117 .8097 .8075 
.0040 .8029 .8012 .7994 .7976 .7957 .7937 .7917 .7896 .7874 .7852 .7828 
.0050 .7837 .7818 .7799 .7779 .7759 .7737 .7716 .7693 .7669 .7645 .7620 
.0060 .7670 .7650 .7629 .7608 .7586 .7564 .7540 .7516 .7491 .7465 .7438 
.0070 .7521 .7500 .7478 .7456 .7433 .7409 .7385 .7359 .7333 .7306 .7277 
.0080 .7386 .7364 .7342 .7318 .7294 .7270 .7244 .7217 .7190 .7162 .7132 
.0090 .7263 .7240 .7217 .7193 .7168 .7142 .7116 .7088 .7060 .7031 .7000 
.0100 .7150 .7126 .7102 .7077 .7052 .7025 .6998 .6969 .6940 .6910 .6878 
.0200 .6331 .6302 .6273 .6243 .6212 .6180 .6147 .6113 .6078 .6043 .6005 
.0300 .5800 .5768 .5737 .5704 .5670 .5636 .5600, .5568 .5525 .5487 .5446 
.0400 .5406 .5373 .5340 .5306 .5270 .5234 .5197 .5158 .5119 .5078 .5036 
.0500 .5095 .5061 .5027 A991 .4955 A917 A879 A839 .4798 .4757 .4713 
.0600 .4838 .4803 .4768 .4732 .4695 A657 A618 A577 A536 .4493 .4449 
.0700 .4621 A585 .4550 A513 .4475 .4437 .4397 .4356 A314 .4271 .4226 
.0800 .4433 .4397 .4361 .4324 .4286 .4247 .4207 .4166 .4123 4080 .4035 
.0900 .4267 A232 A195 A158 .4120 .4081 .4040 .3999 .3956 .3913 .3868 
.1000 .4121 A085 .4048 A011 .3972 .3933 .3893 .3851 .3808 .3765 .3720 



TABLE 34. Mean activity coefficients ofelectrolytes in aqueous solutions on a weight basis-
Gontelberg 

(Electrolyte, .+z-= 4) 

ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9561 .9558 .9555 .9552 .9550 .9548 .9545 .9541 .9537 .9535 .9533 .9529 

.0002 .9388 .9384 .9379 .9375 .9372 .9370 .9365 .9360 .9354 .9351 .9349 .9343 

.0003 .9258 .9253 .9247 .9242 .9239 .9236 .9230 .9224 .9218 .9213 .9211 .9204 

.0004 .9150 .9144 .9138 .9132 .9128 .9126 .9119 .9112 .9104 .9100 .9097 .9089 

.0005 
.0006 

.9057 

.8974 
.9050 
.8967 

.9044 

.8960 
.9037 
.8952 

.9033 

.8948 
.9030 
.8944 

.9022 
.8936 

.9014 

.8928 
.9006 
.8919 

.9001 
.8913 

.8998 

.8910 
.8989 
.8900 

.0007 8898 .8891 .8883 .8875 .8870 .8867 .8858 .8849 .8840 .8834 .8830 .8819 
.0008 .8829 .8821 .8818 .8804 .8799 .8795 .8786 .8777 .8767 .8760 .8756 .8745 
.0009 .8764 .8756 .8747 .8738 .8733- .8729 .8719 .8709 .8699 .8692 .8688 .8677 
.0010 .8704 .8695 .8686 .8677 .8671 .8667 .8657 .8647 .8636 .8629 .8624 .8612 
.0020 .8237 .8226 .8214 .8202 .8195 .8189 .8176 .8162 .8148 .8139 .8133 .8117 
.0030 .7904 .7891 .7877 .7863 .7854 .7848 .7833 .7816 .7800 .7789 .7782 .7764 
.0040 .7638 .7623 .7608 .7593 .7583 .7576 .7559 .7541 .7523 .7511 .7503 .7483 
.0050 .7415 .7399 .7383 .7366 .7355 7348 .7829 .7310 .7290 .7278 .7269 .7248 
.0060 .7221 .7204 .7187 .7169 .7158 .7150 .7130 .7110 .7089 .7076 .7067 .7044 
.0070 .7049 .7031 .7013 .6994 .6983 .6975 .6954 .6933 .6911 .6897 .6888 .6864 
.0080 .6894 .6876 .6857 .6838 .6826 .6817 .6796 .6774 .6751 .6737 .6727 .6702 
.0090 .6754 .6735 .6716 .6695 .6683 .6674 .6652 .6629 .6606 .6591 .6581 .6555 
.0100 .6625 .6605 .6585 .6564 .6552 .6543 .6520 .6497 .6472 .6457 .6447 .6420 
.0200 .5705 .5682 .5659 .5635 .5620 .5609 .5583 .5555 .5527 .5509 .5497 .5467 
.0300 .5124 .5099 .5074 .5048 .5032 .5021 A993 .4964 .4934 A915 A902 .4870 
.0400 .4700 A675 A649 .4622 A606 A594 A565 .4535 .4504 A485 .4472 .4438 
.0500 .4370 .4845 .4318 .4291 A274 .4262 .4233 A202 .4170 .4151 .4138 .4104 
.0600 .4102 .4076 .4049 A021 .4005 .3992 .3963 .3932 .3900 .3880 .3867 .3833 
.0700 .3876 .3850 .3824 .3796 .3779 .3767 .3737 .3706 .3674 .3654 .3641 .3607 
.0800 .3684 .3657 .3631 .3603 .3586 .3574 .3544 3513 .3481 .3462 .3448 .3414 
.0900 
.1000 

.3516 

.3368 
.3490 
.3342 

.3463 

.3316 
.3435 
.3288 

.3419 

.3271 
.3406 
.3259 

.3377 

.3229 
.3346 
.3199 

.3314 

.3167 
.3294 
.3148 

.3281 

.3134 
.3247 
.3101 



TABLE 34. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -
Ghntelberg- Continued 

(Electolytc, zz-=4) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9525 .9520 .9515 .9510 .9505 .9500 .9495 .9489 .9483 .9477 .9471 
.0002 .9337 .9331 .9324 .9817 .9310 .9803 .9296 .9288 .9280 .9272 .9263 
.0003 .9196 .9189 .9181 .9173 .9165 .9156 .9147 .9138 .9128 .9118 .9108 
.0004 .9080 .9072 .9063 .9054 .9044 .9034 .9024 .9014 .9003 .8992 .8980 
.0005 .8980 .8970 .8960 .8950 .8940 .8929 .8918 .8906 .8894 .8882 .8869 
.0006 .8890 .8880 .8869 .8858 .8847 .8835 .8823 .8811 .8798 .8784 .8770 
.0007 .8809 .8798 .8787 .8775 .8763 .8750 .8737 .8724 .8710 .8696 .8681 
.0008 .8734 .8728 .8711 .8698 .8685 .8672 .8659 .8644 .8680 .8615 .8599 
.0009 .8665 .8653 .8640 .8627 .8614 .8600 .8586 .8571 .8555 .8589 .8523 
.0010 .8600 .8587 .8574 .8561 .8547 .8532 .8517 .8502 .8485 .8469 .8452 
.0020 .8101 .8084 .8067 .8049 .8031 .8012 .7992 .7972 .7951 .7929 .7906 
.0080 .7745 .7726 .7706 .7685 .7664 .7642 .7619 .7596 .7571 .7546 .7520 
.0040 .7463 .7441 .7419 .7396' .7373 .7349 .7324 .7298 .7271 .7244 .7215 
.0050 .7226 .7203 .7179 .7154 .7129 .7103 .7077 .7049 .7020 .6991 .6960 
.0060 .7021 .6996 .6971 .6945 .6919 .6891 .6863 .6834 .6803 .6772 .6740 
.0070 .6840 .6814 .6788 .6761 .6733 .6704 .6675 .6644 .6612 .6580 .6546 
.0080 .6677 .6650 .6623 .6595 .6566 .6586 .6506 .6474 .6441 .6408 .6872 
.0090 .6529 .6501 .6474 .6445 .6415 .6884 .6353 .6320 .6286 .6252 .6215 
.0100 .6894 .6365 .6337 .6307 .6276 .6245 .6213 .6179 .6144 .6109 .6072 
.0200 .5436 .5403 .5870 .5335 .5300 .5264 .5227 .5188 .5149 .5108 .5066 
.0300 A837 A802 .4767 .4731 .4693 .4655 .4616 A576 .4534 .4492 .4447 
.0400 4404 .4369 4332 .4295 .4257 .4218 .4178 A137 A094 .4051 .4006 
.0500 .4069 .4083 .3997 .3959 .3921 .8881 .8841 .8799 .3757 .3713 .8668 
.0600 .798 .3762 .3725 .3688 .3649 .3610 .3569 .3527 .3485 .3442 .3396 
.0700 .8572 .3536 .3499 .3462 .3428 .3384 .3344 .3302 .3260 .3217 .3172 
.0800 .3380 .3344 .3307 .3270 .3231 .3192 .3152 .3111 .3069 .3026 .2982 
.0900 .3213 .3177 .3141 .3103 .3065 .3027 .2987 .2946 .2904 .2862 .2818 
.1000 .3066 .3031 .2995 .2958 .2920 .2882 .2842 .2802 .2760 .2719 .2675 



TABLE 35. Mean activity coefficients of electrolytes in aqueous solutions on aweight basis-
Gflntelberg 

(Eleenoyte, z-=6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9349 .9845 .9340 .9335 .9388 .9330 .9325 .9820 .9314 .9310 .9308 .9302 

.0002 .9096 .9090 .9084 .9077 073 .9070 .9063 .9055 .9047 .9043 .9039 .9031 

.0003 .8908 .8900 .8893 .8885 .8880 .8876 .8868 .8859 .8850 .8844 .8840 .8830 

.0004 .8753 .8744 .8736 .8727 .8721 .8717 .8708 .8698 .8687 .8680 .8676 .8664 

.0005 .8619 .8610 .8601 .8591 .8585 .8580 .8570 .8559 .8547 .8540 .8535 .8522 
.0006 .8501 .8491 .8481 .8470 .8464 .8459 .8447 .8435 .8423 8415 .8410 .8396 
.0007 .8393 .8383 .8372 .8361 .8354 .8349 .8337 .8324 .8311 .8303 .8297 .8282 
.0008 .8295 .8284 .8273 .8261 .8254 .8249 .8236 .8222 .8208 .8199 .8194 .8178 
.0009 .8205 .8193 .8181 .8169 .8161 .8155 .8142 .8128 .8113 .8104 .8098 .8082 
.0010 .8120 .8108 .8095 .8082 .8075 .8069 .8055 .8040 .8025 .8015 .8009 .7992 
.0020 .7476 .7461 .7445 .7428 .7418 .7411 .7393 .7374 .7354 .7342 .7334 .7313 
.0030 .7027 .7009 .6991 .6972 .6961 .6952 .6932 .6911 .6888 .6874 .6865 .6841 
.0040 .6675 .6656 .6637 .6616 .6603 .6594 .6572 .6549 .6525 .6510 .6499 .6473 
.0050 .6384 .6364 .6343 .6321 .6308 .6298 .6275 .6250 .6225 .6209 .6198 .6170 
.0060 .6136 .6114 .6093 .6070 .6056 .6046 .6021 .5995 .5969 .5952 .5941 .5912 
.0070 .5918 .5896 .5873 .5850 .5835 .5825 .5799 .5773 .5745 .5728 .5716 .5687 
.0080 .5725 .5702 .5679 .5654 .5639 .5629 .5602 .5575 .5547 .5529 .5517 .5487 
.0090 .5550 .5527 .5503 .5478 .5463 .5452 .5426 .5398 .5369 .5351 .5339 .5307 
.0100 .5892 .5368 .5344 .5319 .5303 .5292 .5265 .5236 .5207 .5189 .5176 .5145 
.0200 .4809 A288 A257 A230 .4213 .4201 A171 A141 .4109 A089 .4076 A042 
.0300 .3667 .3641 .3615 .3587 .3570 .3558 .3528 .3497 .3465 .3446 .3432 .3398 
.0400 .3223 .3197 .3170 .3143 .3126 .3114 .3085 .3054 .3023 .8003 .2990 .2957 
.0500 .2889 .2864 .2838 .2811 .2794 :2782 .2754 .2724 .2693 .2674 .2661 .2629 
.0600 .2627 .2602 .2577 .2550 .2534 .2522 .2495 .2466 .2436 .2417 .2405 .2373 
.0700 .2413 .2389 .2364 .2339 .2323 .2312 .2284 .2256 .2227 .2209 .2197 .2166 
.0800 .2236 .2212 .2188 .2163 .2148 .2136 .2110 .2082 .2054 .2037 .2025 .1995 
.0900 .2085 .2062 .2038 .2014 .1999 .1988 .1962 .1935 .1908 .1891 .1880 .1850 
.1000 .1955 .1932 .1909 .1885 .1871 .1860 .1835 .1809 .1782 .1766 .1755 .1726 



TABLE 35. Mean activity coefficients ofelectrolytes in aqueous solutions on a weight basis-
Gdntelberg- Continued 

(Electrolyte, z~e-=) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9295 .9289 .9282 .9275 .9267 .9260 .9252 .9244 .9235 .9226 .9217 

.0002 .9022 .9013 .9003 .8994 .8984 .8973 .8963 .8951 .8940 .8928 .8915 

.0003 .8819 .8808 .8797 .8785 .8773 .8761 .8748 .8735 .8721 .8707 .8692 

.0004 .8653 .8640 £628 .8615 .8601 .8587 .8573 .8558 .8542 £526 .8509 

.0005 .8509 .8496 .8482 .8468 .8453 .8437 .8422 .8405 .8388 .8371 .8352 

.0006 .8382 .8368 .8353 .8337 .8321 .8305 .8288 .8270 .8252 .8233 .8213 

.0007 .8268 .8252 .8236 .8220 .8203 .8185 .8167 .8148 .8129 .8109 .8088 

.0008 .8163 .8146 .8130 .8112 .8094 .8076 .8057 .8037 .8017 .7996 .7974 

.0009 .8066 .8049 .8031 .8013 .7994 .7975 .7955 .7934 .7913 .7891 .7868 

.0010 .7975 .7957 .7939 .7920 .7901 .7881 .7860 .7839 .7817 .7794 .7770 

.0020 .7291 .7268 .7245 .7221 .7196 .7171 .7145 .7117 .7089 .7060 .7030 

.0030 .6816 .6791 .6764 .6737 .6709 .6680 .6651 .6620 .6588 .6556 .6521 

.0040 .6447 .6419 .6390 .6361 .6331 .6300 .6268 .6234 .6200 .6165 .6128 

.0050 .6142 .6113 .6083 .6052 .6020 .5987 .5953 .5918 .5882 .5845 .5806 

.0060 .5883 .5852 .5820 .5788 .5755 .5721 .5686 .5649 .5612 .5573 .5533 

.0070 .5656 .5624 .5592 .5559 .5525 .5489 .5453 .5415 .5377 .5337 .5296 

.0080 .5456 .5423 .5390 .5356 .5321 .5285 .5248 .5209 .5170 .5129 .5087 

.0090 .5276 .5242 .5208 .5174 .5138 .5101 .5063 .5024 .4984 .4943 A900 

.0100 .5112 .5078 .5044 .5009 .4972 A935 .4897 A857 .4816 A775 .4731 

.0200 .4008 .3971 .3935 .3897 .3859 .3819 .3779 .3737 .3695 .3651 .3606 

.0300 .3364 .3327 .3291 .3254 .3215 .3176 .3136 .3095 .3053 .3010 .2966 

.0400 .2923 .2887 .2852 .2815 .2778 .2740 2701 .2661 .2620 .2579 .2536 

.0500 .2596 .2561 .2527 .2491 .2455 .2418 .2380 .2342 .2302 .2263 .2221 

.0600 .2341 .2307 .2274 .2239 .2204 .2169 .2132 .2095 .2057 .2019 .1979 

.0700 .2135 .2103 .2070 .2037 .2003 .1968 .1934 .1898 .1861 .1824 .1786 

.0800 .1965 .1933 .1902 .1870 .1837 .1804 .1770 .1735 .1700 .1665 .1628 

.0900 .1821 .1791 .1760 .1729 .1697 .1665 .1632 .1599 .1565 .1531 .1496 

.1000 .1698 .1668 .1639 .1609 .1578 A.1547 .1515 .1483 .1450 .1417 .1384 



TABLE 36. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Giintelberg 

(Electrolyte, z+, =8) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9142 .9136 .9130 .9124 .9120 .9117 .9110 .9108 .9096 .9091 .9088 .9080 

.0002 .8813 .8805 .8797 .8789 .8783 .8780 .8770 .8761 .8751 .8744 .8740 .8729 

.0003 .8571 .8561 .8552 .8541 .8535 .8531 .8520 .8508 .8496 .8489 .8484 .8471 

.0004 .8372 .8362 .8351 .8340 .8333 .8328 .8315 .8302 .8289 .8280 .8275 .8260 

.0005 .8203 .8191 .8179 .8167 .83159 .8153 .8140 .8126 .8111 .8102 .8096 .8080 

.0006 .8053 .8040 .8027 .8014 .8006 .8000 .7985 .7970 .7955 .7945 .7938 .7921 

.0007 .7918 .7904 .7891 .7877 .7868 .7862 .7846 .7830 .7814 .7803 .7796 .7778 

.0008 .7794 .7781 .7766 .7751 .7742 .7736 .7720 .7703 .7685 .7674 .7667 .7648 

.0009 .7681 .7666 .7652 .7636 .7627 .7620 .7603 .7585 .7567 .7556 .7548 .7528 

.0010 .7575 .7560 .7545 .7529 .7519 .7512 .7494 .7476 .7457 .7445 .7438 .7417 

.0020 .6785 .6767 .6748 .6727. .6715 .6706 .6685 .6662 .6638 ;6624 .6614 .6588 
.0030 .6247 .6226 .6205 .6183 .6169 .6159 .6135 .6110 .6083 .6067 .6056 .6028 
.0040 .5834 .5812 .5789 .5765 .5750 .5740 .5714 .5687 .5659 .5642 .5630 .5600 
.0050 .5498 .5474 .5450 .5425 .5410 .5399 .5372 .5344 .5315 .5297 .5284 .5253 
.0060 .5214 .5190 .5165 .5139 .5123 .5112 .5084 .5055 .5025 .5007 4994 A962 
.0070 .4969 A944 .4919 A892 4876 .4864 .4836 .4807 .4776 .4757 .4744 .4711 
.0080 .4753 A728 .4702 .4676 A659 .4647 .4619 .4589 .4558 .4538 .4525 .4492 
.0090 .4561 .4536 .4510 A483 .4466 .4454 .4425 .4395 .4363 .4344 .4331 .4297 
.0100 .4389 .4363 .4337 A309 A293 .4280 .4251 .4221 .4189 A169 A156 A122 
.0200 .3255 .3229 .3203 .3175 .3158 .3146 .3117 .3086 .3055 .3035 .3022 .2989 
.0300 .2625 .2600 .2575 .2548 2533 .2521 .2493 .2464 .2434 .2416 .2403 .2371 
.0400 .2209 .2186 .2162 .2137 .2122 .2111 .2084 .2057 .2029 .2011 .2000 .1970 
.0500 .1910 .1888 .1865 .1841 .1827 .1816 .1792 .1766 .1739 .1723 .1712 .1684 
.0600 .1682 .1661 .1640 .1617 .1604 .1594 .1570 .1546 .1521 .1506 .1495 .1469 
.0700 .1503 .1482 .1462 .1441 .1428 .1419 .1397 .1374 .1350 .1335 .1326 .1301 
.0800 .1357 .1338 .1318 .1298 .1286 .1277 .1256 .1234 .1212 .1198 .1189 .1166 
.0900 .1236 .1218 .1199 .1180 .1169 .1160 .1140 .1120 .1098 .1085 .1077 .1054 
.1000 .1134 .1117 .1099 .1081 .1070 .1062 .1043 .1023 .1003 .0991 .982 .0961 



TABLE 36, Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Guntelberg- Continued 

(Eecrolyt.,,z..-=8) 

.o Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9072 .9063 .9054 .9045 .9035 .9025 .9015 .9004 .8993 .8982 .8970 

.0002 .8718 .8706 .8694 .8681 .8668 .8655 .8641 .8627 .8612 .8597 .8581 
,0003 .8457 .8443 .8429 .8414 .8399 .8383 .8367 .8350 .8332 .8314 .8295 
.0004 .8245 .8229 .8213 .8197 .8180 .8162 .8144 .8125 .8105 .8085 .8064 
.0005 .8064 .8046 .8029 .8011 .7992 .7973 .7953 .7932 .7911 .7889 .7866 
.0006 .7904 .7885 .7866 .7847 .7827 .7806 .7785 .7763 .7740 .7716 .7692 
.0007 .7760 .7740 .7720 .7700 .7679 .7657 .7634 .7611 .7587 .7562 .7536 
.0008 .7629 .7608 .7587 .7566 .7544 .7521 .7497 .7473 .7447 .7421 .7394 
.0009 .7508 .7487 .7465 .7443 .7420 .7396 .7371 .7345 .7319 .7292 .7264 
.0010 .7396 .7374 .7351 .7328 .7304 .7280 .7254 .7228 .7200 .7172 .7143 
.0020 .6562 .6535 .6507 .6479 .6449 .6419 .6387 .6355 .6321 .6287 .6251 
.0030 .5999 .5969 .5938 .5906 .5874 .5840 .5805 .5769 .5733 .5695 .5655 
.0040 .5569 .5537 .5504 .5471 .5436 .5400 .5364 .5326 .5287 .5247 .5205 
.0050 .5221 .5188 .5154 .5119 .5083 .5046 .5008 A968 .4928 A887 A844 
.0060 .4929 A895 .4860 .4824 .4787 .4749 .4710 A670 A629 A586 .4542 
.0070 .4678 .4643 .4607 .4571 A533 A495 A455 .4414 A372 .4330 .4285 
.0080 A458 A422 .4386 .4349 A311 .4273 A233 A191 A149 A106 A061 
.0090 .4263 .4227 A191 .4153 A115 A076 .4036 .3994 .3952 .3908 .3863 
.0100 A088 A052 .4015 .3978 .3939 .3900 .3860 .3818 .3775 .3732 .3687 
.0200 .2955 .2919 .2883 .2847 .2809 .2771 .2732 .2692 .2651 .2610 2567 
.0300 .2339 2306 .2272 .2238 .2203 .2167 .2131 .2094 .2056 .2018 .1978 
.0400 .1940 .1908 .1877 .1845 .1812 .1779 .1746 .1711 .1676 .1641 .1605 
.0500 .1656 .1627 .1597 .1567 .1537 .1506 .1475 .1443 .1411 .1379 .1345 
.0600 .1443 .1415 .1388 .1360 .1332 .1303 .1274 .1244 .1214 .1184 .1154 
.0700 .1276 .1250 .1225 .1198 .1172 .1145 .1118 .1090 .1063 .1035 .1006 
.0800 .1142 .1118 .1094 .1069 .1044 .1019 .0994 .0968 .0942 .0916 .0889 
.0900 .1032 .1009 .0986 .0963 .0940 .0916 .0892 .0868 .0844 .0819 .0794 
.1000 .0940 .0918 .0897 .0875 .0853 .0830 .0808 .0785 .0762 .0739 .0716 



TABLE 37. Mean activity coefficients ofelectrolytes in aqueous solutions on a weight basis-
Giintelberg

(Electrolyte, z+z-=9) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9040 .9034 .9027 .9020 .9016 .9013 .9005 .8997 .8989 .8984 .8980 .8971 

.0,602 .8675 .8666 .8657 .8648 .8642 .8638 .8628 .8617 .8606 .8599 .8594 i8582 

.0003 .8407 397" .8386 .8375 .8368 .8363 .8351 .8338 .8325 .8317 .8311 .8297 

.0004 .8189 ,8,77 .8165 .8152 .8145 .8139 .8126 .8111 .8097 .8087 .8081 .8065 

.010.05 .8002 .7989 .7976 .7962 .7954 .7948 .7933 .7918 .7902 .7892 .7885 .7867 

.0006 .7837 .7824 .7810 .7795 .7786 .7780 .7764 .7747 .7730 .7719 .7712 .769.4 
.0007 .7690 .7675 .7661 .7645 .7636 .7629 .7612 .7595 .7576 .7565 .7557 .7538 
.0008 .7555 .7540 .7525 .7509, .7499 .7491 .7474 .7456 .7437 .7425 .7417 .7396 
.0009 .7432 .7416 .7400 .7383 .7373 .7365 .7347 .7328 .7308 .7296 .7287 .7266 
.0010 .7317 .7301 .7284 .7266 .7256 .7248 .7229 .7209 .7189 .7176 .7167 7145 
.0020 .6464 .6444 .6424 .6402 .6389 .6380 .6356 .6332 .6307 .6291 .6281 .6258 
.0030 .5891 .5868 .5846 .5822 .5807 .5797 .5771 .5745 .5717 .5700 .5688 .5658 
.0040 .5454 .5431 .5406 .5381 .5366 .5355 .5328 .5300 .5270 .5252 .5240 .5208 
.0050 .5101 .5077 .5052 .5026 .5010 .4998 A970 .4941 .4911 A892 A879 A847 
.0060 A806 .4781 .4756 A729 .4713 .4701 .4672 .4642 A611 .4592 A579 A546 
.0070 A553 A527 .4501 A474 .4458 A445 ..4416 A386 .4355 A335 .4322 .4288 
.0080 .4331 A306 .4279 A252 .4235 .4223 .4193 .4163 .4131 .4112 A098 .4064 
.0090 .4135 A109 A083 .4055 A038 A026 .3996 .3966 .3934 .3914 .3901 .3866 
.0100 .3959 .3933 .3907 .3879 .3862 .3850 .3820 .3789 .3757 .3738 .3724 .3690 
.0200 .2829 .2803 .2778 .2751 .2734 .2723 .2694 .2664 .2634 .2615 .2602 .2570 
.0300 .2221 .2197 .2173 .2148 .2133 .2122 .2096 .2068 .2040 .2022 .2011 .1981 
.0400 .1829 .1807 .1785 .1762 .1748 .1738 .1713 .1688 .1662 .1646 .1635 .16089 
.0500 .1553 .1532 .1512 .1490 .1477 .1468 .1445 .1422 .1398 .1383 .1373 .1348 

.0600 .1346 .1327 .1308 .1288 .1276 .1267 .1246 .1224 .1202 .1188 .1179 .1156 

.0700 .1186 .1168 .1150 .1131 .1120 .1111 .1092 .1072 .1051 .1038 .1030 .1008 

.0800 .1057 .1040 .1023 .1006 .0995 .0988 .0969 .0950 .0931 .0919 .0911 .0891 

.0900 .0952 .0936 .0920 .0904 .0894 .0886 .0869 .0851 .0833 .0822 .0815 .0796 

.1000 .0864 .0849 .0834 .0819 .0809 .0802 .0786 .0770 .0752 .0742 .0735 .0717 



TABLE 37. Mean activity coefficients ofelectrolytes in aqueous solutions on a weight basis -
Gantelberg- Continued 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 
70 75 80 85 90 95 100 

.0001 

.0002 

.0003 

.0004 

.0005 

.0006 

.0007 

.0008 

.0009 
.0010 
.0020 
.0030 
0i040 

8962 
.8570 
.8282 
.8049 
.7850 
.7674' 
.7518 
.7375 
.7244 
.7122 
.6226 
.5628 
.5176 

.8952 

.8556 

.8267 

.8031 

.7831 

.7654 
:7496 
:7353 
.7221 
.7098 
.6197 
.5596 
.5143 

.8942 
.8543 
.8251 
.8014 
.7812 
.7634 
.7475 
.7330 
.7197 
.7074 
.6167 
.5563 
.5108 

.8982 

.8529 

.8235 

.7996 
7792 

.7613 

.7452 

.7307 

.7173 
.7049 
.6136 
.5530 
.5073 

.8921 
8515 
8218 

.7977 

.7771 

.7591 
.7429 
.7283 
.7148 
.7023 
.6105 
.5496 
.5037 

.8910 

.8500 

.8200 

.7957 

.7750 

.7568 

.7406 

.7258 

.7122 

.6996 

.6072 

.5460 
.5000 

.8899 

.8485 

.8183 

.7937 

.7728 
.7545 
.7381 
.7232 
.7095 
.6969 
.6039 
.5424 
.4962 

.8887 

.8469 
.8164 
.7916 
.7706 
.7521 
.7355 
.7205 
.7068 
.6940 
.6004 
.5386 
.4922 

.8875 

.8453 

.8145 

.7895 

.7682 

.7496 
.7329 
.7178 
.7039 
.6911 
.5969 
.5347 
.4882 

.8862 
.8436 
.8125 
.7873 
.7658 
.7470 
.7302 
.7150 
.7010 
.6880, 
.5932 
.5308 
.4841 

.8849 

.8418 

.8104 

.7849 

.7633 

.7443 
.7274. 
.7120 
.6979 
6349 

.5894 

.5266 

.4797 
.0050 
.0060 
.0070 
0080 

.0090 

.010 

.0200 

.0300 

.'0400 
,0500 
.0600 
.0700 
.0800 
.0900 
:1000 

.4814 

.4512 

.4254 
.4030 
.3832 
.3655 
.2537 
.1951 
.1580 
.1323 
.1133 
.0987 
.0871 
.0777 
.0700 

.4779 

.4476 

.4218 
.3994 
3796 
'3619 
2503 
i919 
.1551 
,.1296 
.1108 
.0964 
.0850 

*.0758 
.0681 

.4744 
4441 

.4182 

.3957 

.3759 

.3582 

.2468 

.1888 

.1523 

.1270 
.1084 
.0942 
.0829 
.0738 
.0663 

.4708 

.4404 
A145 
.3920 
3721 

.3545 

.2433 

.1856 

.1494 

.1243 
.1060 
.0919 
.0808 
.0719 
.0645 

.4670 
4366 

A106 
.3881 
.3683 
.3506 
.2397 
.1823 
.1464 
.1216 
.1035 
.0896 
.0787 
.0699 
.0627 

.4632 

.4327 
.4067 
.3842 
.3643 
.3467 
.2360 
.1790 
.1434 
.1189 
.1010 
.0873 
.0766 
.0679 
.0608 

.4593 

.4287 

.4027 
.3801 
.3603 
.3427 
.2323 
.1756 
.1404 
.1161 
.0985 
.0850 
.0745 
.0660 
.0590 

.4552 
.4246 
.3985 
.3760 
.3561 
.3385 
.2285 
.1722 
.1372 
.1133 
.0959 
.0827 
.0728 
.0639 
.0571 

.4511 
.4204 
.3943 
.3717 
.3519 
.3342 
.2246 
.1687 
.1341 
.1105 
.0933 
.0863 
.0701 
.0619 
.0552 

.4468 

.4161 

.3899 

.3674 

.3475 

.3299 

.2206 

.1652 

.1309 
.1676 
.0907 
.0779" 
.0679 
.0599 
.0534 

.4424 

.4116 

.3854 

.3628 
.3436 
.3254 
.2165 
.1615 
.12t7 
.1047 
.0881 
.0755 
.0657 
.0579 
.0515 



TAuLE 38 Mean activity coefficients of electrolytes inaqueous solutions on a weight basis -
Guntelberg 

(Eleetrolyte, z+z-= 12) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8741 .8783 .8724 .8715 .8710 .8706 .8696 .8686 ".8675 .8668 .8664 .8652 

.0602 .8274 .8263 .8251 .8239 .8232 .8226 .8213 .8200 .8186 .8177 .8171 .8155 

.0008 .7935 .7921 .7908 .7894 .7885 .7879 .7864, .7848 .7831 .7821 .7814 .7796 

.0004 7661 .7646 .7632 .7616 .7606 .7599 7582 .7565 .7646 .7535 .7527 .7507 

.0005 .7429 .7413 .7397 .7380 .7370 .7362 7344 .7325 .7305 .7293 .7284 .7263 

.0006 .7226 .7209 .7192 .7174 .7163 .7155 7136 .7116 .7094 .7081 .7072 .7050 

.0007 .7045 .7027 .7009 .6991 .6979 .6971 6950 .6929 .6907 .6893 .6884 .6860 

.0008 .6881 .6864 .6844 .6825 .6813 .6804 6783 .6760 .6737 .6723 .6713 .6688 

.0009 .6731 .6713 .6693 .6673 .6660 .6651 .6629 .6606 .6583 .6568 .6558 .6532 
.0010 .6593 .6574 .6554 .6533 .6520 .6511 .6488 .6464 .6440 .6425 .6414 .6388 
.0020 .5589 .556E .5543 .5518 .5503 .5492 .5465 .5438 .5409 .5391 .5379 .5348 
.0030 4938 A91 .4888 .4861 .4845 .4833 .4805 .4776 .4745 .4726 .4713 A680 
.004C .4456 .4431 .4404 .4377 .4360 .4348 .4319 .4289 .4257 A238 .4224 .4190 
.005C .4076 A050 .4024 .3996 .3979 .3967 .3937 .3907 .3875 .3855 .3841 .3807 
.0O6C .3765 .3739 .3712 .3684 .3667 .3655 .3625 .3594 .3562 .3543 .3529 .3495 
.0070, .8502 .3476, 3450 .3422 .3405 .3393 .3363 .3333 .3301 .3281 .3268 .3234 
.0080 .3277 .3251 .3225 .3197 .3180 .3168 .3139 .3108 .3077 .3057 .3044 .3010 
.0090 .3081 .3055 .3029 .3001 2985 2973 .2944 .2913 2882 .2863 .2850 .2817 
.0100 .2907 .2882 .2856 .2829 2812 .2801 .2772 .2742 .2711 .2692 .2679 .2647 
.0200 .185, .1835 .1812 .1789 .1775 .1765 .1740 .1715 .1688 .1672 .1661 .1634 
.0300 .1349 .1326 .1307 .1287 .1274 .1266 .1245 .1223 .1201 .1187 .1178 .1155 

.0400 .103 .1022 .1005 .0988 .0977 .0970 .0951 .0933 .0914 .0902 .0894 .0874 

.0500 .0837 .0820 .0805 .0790 .0781 .0774 .0758 .0742 .0725 .0715 .0708 .0691 

.0600 .0690 .0677 .0664 .0650 :0642 .0636 .A622 .0608 .0593 :0584 .0578 .0563 

.0700 .058 .0571 .0559 .0547 .0540 .0534 .0522 .0509 .0496 .6488 .0483 .0469 

.0800 .0500 .0489 .0479 .0468 .0461 .0456 .0445 .0434 .0422 .0415 .0410 .0398 

.0900 .0435 .0425 .0415 .0405 .0400 .0395 .0385 ,0375 .0364 0358 0353 .0342 

.1000 .0382 .0373 .0364 .0355 .0350 .0346 .0337 .0327 .0318 .0312 .0308 .0298 



TABLE 38 Mean activity coefficients of electrolytes in aqueous soluttons on a weight basis-
Git telberg- Continued 

(E-et-lywe, z,,- = 12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8640 .8628 .8615 .8602 .8588 .8574 .8560 .8544 .8529 .8513 .8496 

.0002 .8140 .8123 .8106 .8089 .8071 .8052 .8033 .8013 .7992 .7971 .7948 

.0003 .7778 .7758 .7739 .7718 .7697 .7676 .7653 .7630 .7606 .7581 .7555 

.0004 .7487 .7465 .7444 .7421 .7398 .7374 .7349 .7323 .7297 .7270 .7241 

.0005 .7241 .7218 .7194 .7170 .7145 .7119 .7092 .7065 .7036 .7007 .6976 

.0006 .7026 .7002 .6977 .6951 .6925 .6897 .6869 .6840 .6809 .6778 .6746 

.0007 .6835 .6810 .6784 .6757 .6729 .6700 .6671 .6640 .6608 .6576 .6542 

.0008 .6663 ,6636 .6609 .6581 .6552 .6522 .6492 .6460 .6427 .6393 .6358 

.0009 .6506 .6478 .6450 .6421 .6391 .6360 .6329 .6295 .6262 .6227 .6190 

.0010 .6361 .6332 .6303 .6273 .6243 .6211 .6178 .6145 .6110 .6074 .6037 

.0020 .5316 .5283 .5249 .5215 .5179 .5142 .5105 .5066 .5026 .4985- .4942 

.0030 .4646 .4611 .4576 .4539 .4501 .4463 A423 .4382 A340 .4298 .4253 
, .0040 .4156 .4120 .4084 .4046 .4008 .3969 .3928 .3887 .3844 .3801 .3755 

.0050 .3773 .3736 .3700 .3662 .3624 .3584 .3544 .3502 .3459 .3416 .3371 
.0060 .3461 .3424 .3388 .3350 .3312 .3273 .3233 .3191 .3149 .3106 .3061 
.0070 .3199 .3163 .3127 .3090 .3052 .3013 .2974 .2933 .2891 .2849 2805 
.0080 .2977 .2941 .2905 .2868 .2831 .2793 .2754 .2713 .2672 .2631 .2588 
.0090 .2783 .2748 .2713 .2677 .2640 .2602 .2564 .2524 .2484 .2443 .2401 
.0100 .2614 .2579 2544 .2509 .2472 .2435 .2398 .2359 .2320 .2280 .2238 
.0200 .1606 .1577 .1548 .1519 .1489 .1459 .1428 .1397 .1365 .1333 .1300 
.0300 .1131 ..1107 .1083 .1059 .1034 .1009 .0984 .0958 .0932 .0906 .0880 
.0400 .0854 .0834 .0813 .0793 .0772 .0751 .0729 .0708 .0686 .0665 .0643 
.0500 .0674 .0656 .0638 .0621 .0603 .0585 .0567 .0548 .0530 .0512 .0493 
.0600 .0548 .0532 .0517 .0501 .0486 .0470 .0455 .0439 .0423 .0408 .0392 
.0700 .0456 .0442 .0428 .0415 .0401 .0387 .0374 .0360 .0346 .0333 .0319 
.0800 .0386 .0374 .0362 .0350 .0337 .0325 .0313 .0301 .0289 .0277 .0265 
.0900 .0332 .0321 .0310 .0299 .0288 .0277 .0266 .0256 .0245 .0234 .0224 
.1000 .0288 .0278 .0269 .0259 .0249 .0239 .0230 .0220 .0210 .0201 .0191 



TABLE 39. Mean activity coefficients of electrolytes in aqueous soluttons on aweight basis-
Gantelberg 

(Electrolyte, zz-= 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .8358 .8347 .8836 .8325 .8318 .8312 .8300 .8287 .8273 .8265 .8259 .8245 

.0002 

.0003 
.7767 
.7846 

.7753 
.7830 

.7789 

.7313 
.7724 
.7296 

.7715 
.7285 

.770 

.7277 
.7692 
.7259 

.7675 

.7239 
.7657 
.7219 

.7646 

.7206 
.7639 
.7197 

.7619 

.7175 
.0004 .7010 .6992 .6974 .6955 .6943 .6935 .6914 .6893 .6870 .6857 .6847 .6823 
.0005 
.0006 

.6728 

.6484 
.6709 
.6464 

.6690 

.6444 
.6669 
.6422 

.6657 
.6409 

.6648 
.6400 

.6626 

.6377 
.6603 
.6358 

.6579 
.6327 

.6564 

.6312 
.6554 
.601 

.6528 

.6274 
.0007 .6269 .6248 .6227 .6204 .6191 .6181 .6157 6132 .6105 .6089 .6078 .6050 
.0008 .6075 .6054 .6082 .6008 .5994 .5984 .5959 .5988 .5906 .5890 .5878 .5849 
.0009 .5899 .5877 .5855 .5831 .5816 .5806 .5780 .5754 .5726 .5709 .5697 .5667 
.0010 
.0020 

.5738 

.4604 
.5716 
.4579 

.5693 

.4553 
.5668 
.4526 

.5654 
.4509 

.5643 

.4497 
.5617 
.4468 

.5589 

.4438 
.5561 
.4407 

.5544 

.4387 
.5532 
.4374 

.5501 
.4341 

.0030 

.0040 
.3903 
.3404 

.3877 

.3378 
.3856 
.3351 

.3822 

.3323 
.3806 
.3307 

.3793 

.3294 
.3764 
.3265 

.8733 

.3234 
.3701 
.3202 

.3681 

.3183 
.3668 
.3170 

.3633 
.3136 

.0050 

.0060 
.3022 
.2718 

.2997 

.2693 
.2971 
.2668 

.2943 

.2641 
2927 
.2625 

.2915 

.2613 
.2886 
2585 

.2856 

.2556 
.2825 
.2525 

.2805 

.2507 
.2793 
.2494 

.2759 

.2462 
.0070 .2469 .2444 .2419 .2393 .2378 .2366 2339 .2310 .2281 .2263 .2251 .2220 
.0080 .2259 .2236 .2211 .2186 .2171 .2160 .2133 .2106 .2077 .2060 .2048 .2018 
.0090 
.0100 
.0200 
.0300 

.20g1 

.1926 

.1059 

.0689 

.2057 

.1904 

.1043 

.0676 

.2034 

.1881 

.1026 

.0663 

.2009 

.1857 

.1008 

.0649 

.1995 

.1843 
.0997 
.0641 

.1984 
.1832 
.0990 
.0635 

.1958 

.1807 

.0971 

.0621 

.1931 

.1781 

.0953 
.0607 

.1904 

.1755 

.0933 

.0592 

.1887 

.1738 

.0921 

.0583 

.1876 

.1727 

.0913 

.0577 

.1846 

.1699 
.0893 
.0562 

.0400 .0488 .0478 .0467 .0457 .0450 .0445 .0434 .0423 .0412 .0405 .0400 .0388 

.0500 .0365 .0356 .0348 .0339 .0334 .0330 .0321 .0312 .0803 .0297 .0293 .0284 

.0600 

.0700 
.0283 
.0226 

.0276 

.0220 
.0269 
.0214 

.0261 

.0208 
.0257 
.0204 

.0254 

.0201 
.0247 
.0195 

.0239 

.0189 
.0231 
.0182 

.0227 

.0178 
.0224 
.0176 

.0216 

.0169 
.0800 .0184 .0179 .0174 .0169 .0165 .0163 .0158 .0152 .0147 .0144 .0141 .0136 
.0900 
.1000 

.0153 

.0129 
.0148 
.0125 

.0144 

.0121 
.0139 
.0117 

.0137 

.0114 
.0135 
.0113 

.0130 

.0109 
.0125 
.0105 

.0121 

.0101 
.0118 
.0098 

.0116 

.0097 
.0111 
.0092 



TABLE 39. Mean activity coefficients of electrolytes in aqueous solutions on aweight basis-
Gantelberg- Continued 

(Electrolyte, z+,z-= 16) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 160 

,0001 .8230 .8214 .8197 .8181 .8163 .8146 .8127 .8108 .8088 .8068 .8046 
.0002 .7600 .7579 .7558 .7587 .7514 .7491 .7467 .7442 .7417 .7890 .7363 
.0003 .7153 .7129 .7105 .7080 .7054 .7028 .7001 .6972 .6943 .6913 .6881 
.0004 .6798 .6772 .6746 .6719 .6691 .6662 .6632 .6601 .6569 .6536 .6502 
.0005 .6502 .6474 .6446 .6417 .6387 .6357 .6325 .6292 .6258 .6223 .6187 
,0066 .6247 .6217 .6188 .6158 .6126 .6094 .6061 .6026 .5991 .5954 .5916 
.0007 .6021 .5991 .5960 .5929 .5896 .5863 .5828 .5792 .5756 .5718 .5679 
.0008 .5820 .5788 .5757 .5724 .5691 .5656 .5621 .5584 .5546 .5508 .5467 
.0009 .5637 .5605 .5573 .5539 .5505 .5470 .5433 .5396 .5357 .5317 .5216 
.0010 .5470 .5438 .5404 .5370 .5335 .5299 .5262 .5224 .5184 .5144 .5102 
.0020 A306 .471 .4234 .4197 .4159 A120 .4080 .4038 .3996 .3952 .3907 
.0030 .3599 .3568 .3526 .3488 .3450 .3410 .3370 .3329 .3286 .328 .3198 
.0040 .3102 .3066 .3030 .2993 .2955 .2916 .2877 .2836 .2795 2753 2709 
.0050 .2726 .2691 .2656 .2620 .2583 .2546 .2508 .2468 .2429 2388 .2846 
.0060 .2430 .2396 .2362 .2327 .2291 .2255 .2219 .2181 .2142 2104 .2068 
.0070 .2188 .2156 .2123 .2089 .2055 .2020 .1985 .1949 .1912 .1875 .1836 
.0080 .1987 .1956 .1924 .1892 .1859 .1825 .1792 .1757 .1721 .1686 .1649 
.0090 .1817 .1787 .1756 .1725 .1693 .1661 .1629 .1595 .1562 .1528 .1492 
.0100 '1671 .1i642 .1612 .1582 .1552 .1521 .1490 .1458 .1425 .1393 .1359 
.0200 .0873 0852 .0831 .0810 .0789 .0768 .0746 .0725 .0703 .0681 .0659 
.0300 .0547 .0532 .0516 ".0501 .0485 .0470 .0454 .0438 .0423 .0407 .0391 
.0400 .0376 .0364 .0352 .0340 .0328 .0317 .0305 .0293 .0281 .0269 .0258 
.0500 .0274 .0265 .0255 .0246 .0236 .0227 .0218 .0208 .0199 .0190 .0181 
.0600 .0208 .0200 .0193 .0185 .0171 .0170 .0162 .0155 .0147 .0140 .0133 
.0700 .0163 .0156 .0150 .0144 .0137 .0131 .0125 .0119 .0113 .0107 .0101 
.0800 .0130 .0125 .0120 .0114 .0109 .0104 .0099 .0004 .0089 .0084 .0079 
.0900. .0107 .0102 .0097 .0093 .0088 .0084 .0080 .0075 .0071 .0067 .0063 
.1000 .0088 .0084 .0080 .0077 .0073 '0069 .0065 .0062 .0058 .0055 .0051 



TABLE 40. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Guntelberg 

(Electrolyte, zz = 1) 

Ioni Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 85 38 40 45 

.0001 .9888 .9888 .9887 .9886 .9885 .9885 .9884 .9883 .9882 .9881 .9881 .9879 

.0002 .9843 .9842 .9841 .9840 .9889 .9838 .9837 .9836 .9834 .9833 .9882 .9831 

.0003 .9809 .9808 .9806 .9805 .9804 .9803 .9801 .9800 .9798 .9797 .9796 .9794 

.0004 .9780 .9779 .9777 .9775 .9774 .9774 .9772 .9770 .9767 .9766 .9765 .9763 

.0005, .9755 .9754 .9752 .9750 .9749 .9748 .9746 .9743 .9741 .9739 .9738 .9736 

.0006 .9733 .9731 .9729 .9727 .9725 .9725 .9722 .9720 .9717 .9716 '.9714 .9711 

.0007 .9712 .9710 .9708 .9706 .9704 .9703 .9701' .9698 .9695 .9694 .9692 .9689 

.0008 .9693 .9691 .9689 .9686 .9685 .9684 .9681 .9678 .9675 .9673 -.9672 .9669 

.0009 .9675 .9673 .9671 .9668 .9667 .9665 .9663 .9660 .9656 .9655 .9653 .9650 

.0010 .9659 .9656 .9654 .9651 .9649 .9648 .9645 .9642 .9639 .9687 .9635 .9632 

.0020 .9526 .9523 .9520 .9516 .9514 .9512 .9508 .9504 .9499 .9496 .9494 .9489 

.0030 .9428 .9424 .9420 .9416 .9413 .9411 .9406 .9401 .9396 .9392 .9890 .9384 

.0040 .9348 .9343 .9339 .9834 .9331 .9828 .9323 .9317 .9311 .9307 .9304 .9298 

.0050 .9278 .9273 .9268 .9263 .9259 .9257 .9251 .9245 .9238 .9234 .9231 .9223 

.0060 .9217 .9212 .9206 .9200 .9197 .9194 .9187 .9180 .9173 .9169 .9165 .9157 
.0070 .9161 .9156 .9150 .9144 .9140 .9137 .9130 .9123 .9115 .9110 .9107 .9098 
.0080 .9110 .9105 .9098 .9092 .9088 .9085 .9077 .9070 .9061 .9056 .9058 .9044 
.0090 .9063 .9057 .9051 .9044 .9040 .9036 .9029 .9021 .9012 .9007 .9003 .8993 
.0100 .9020 .9013 .9006 .8999 .8995 .8991 .8983 .8975 .8966 .8960 .8957 .8947 
.0200 .8687 .86t9 .8670 .8661 .8655 .8650 .8640 .8629 .8617 .8610 .8605 .8592 
.0800 .8455 .8446 .8435 .8425 .8418 .8413 .8401 .8888 .8375 .8367 .8861 .8346 
.0400 .8278 .8263 .8252 .8240 .8233 .8227 .8214 .8200 .8185 .8176 .8170 .8154 
.0500 .8123 .8112 .8100 .8087 .8079 .8073 .8059 .8045 .8029 .8019 .8012 .7995 
.0600 .7994 .7982 .7969 .7956 .7948 .7942 .7927 .7911 .7894 .7884 .7877 .7859 
.0700 .7881 .7868 .7855 .7841 .7832 .7826 .7811 .7794 .7777 .7766 .7759 .7740 
.0800 .7780 .7767 .7753 .7739 .7730 .7723 .7707 .7690 .7672 .7661 .7654 .7634 

.0900 .7688 .7675 .7661 .7646 .7637 .7630 .7614 .7596 .7578 .7567 .7559 .7538 

.1000 .7605 .7592 .7577 .7562 .7552 .7546 .7529 .7511 .7492 .7480 .7472 .7451 



40. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Gantelberg- Continued 

(Electrolyte, z+z-=1) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9878 .9877 .9876 .9874 .9873 .9871 .9869 .9868 .9866 .9864 .9862 

.0002 .9829 .9827 .9825 .9823 .9821 .9819 .9817 .9814 .9812 .9809 .9807 

.0003 .9792 .9789 .9787 .9784 .9782 .9779 .9777 .9774 .9771 .9768 .9764 

.0004 .9760 .9758 .9755 .9752 .9749 .9746 .9743 .9740 .9736 .9733 .9729 

.0005 .9733 .9730 .9727 .9724 .9721 .9717 .9714 .9710 .9706 .9703 .9698 

.0006 .9709 .9705 .9702 .9699 .9695 .9692 .9688 .9684 .9680 .9675 .9671 

.0007 .9686 .9683 .9679 .9676 .9672 .9668 .9664 .9659 .9655 .9650 .9646 

.0008 .9665 .9662 .9658 .9654 .9650 .9646 .9642 .9637 .9632 .9627 .9622 

.0009 .9646 .9642 .9638 .9634 .9630 .9626 .9621 .9616 .9611 .9606 .9601 

.0010 .9628 .9624 .9620 .9615 .9611 .9606 .9601 .9596 .9591 .9586 .9580 

.0020 .9484 .9479 .9473 .9467 .9461 .9455 .9448 .9441 .9434 .9427 .9419 

.0030 .9378 .9371 .9364 .9357 .9350 .9342 .9335 .9326 .9318 .9309 .9300 

.0040 .9291 .9283 .9275 .9268 .9259 .9251 .9242 .9232 .9223 .9213 .9202 

.0050 .9215 .9207 .9199 .9190 .9181 .9172 .9162 .9152 .9141 .9130 .9119 

.0060 .9149 .9140 .9131 .9122 .9112 .9102 .9091 .9080 .9069 .9057 .9045 

.0070 .9089 .9080 .9070 .9060 .9050 .9039 .9028 .9016 .9004 .8991 .8978 

.0080 .9034 .9024 .9014 .9004 .8993 .8981 .8969 .8957 .8944 .8931 .8917 

.0090 .8984 .8973 .8963 .8951 .8940 .8928 .8916 .8902 .8889 .8875 .8861 

.0100 .8936 .8926 .8914 .8903 .8891 .8878 .8866 .8852 .8838 .8824 .8808 

.0200 .8579 .8565 .8551 .8536 .8521 .8504 .8488 .8470 .8452 .8434 .8414 

.0300 .8331 .8315 .8299 .8282 .8264 .8245 .8226 .8206 .8186 .8165 .8142 

.0400 .8137 .8120 .8102 .8083 .8064 .8044 .8023 .8001 .7978 .7955 .7931 

.0500 .7977 .7958 .7939 .7919 .7899 .7877 .7855 .7831 .7808 .7783 .7757 

.0600 .7840 .7821 .7801 .7779 .7758 .7735 .7712 .7687 .7662 .7636 .7609 

.0700 .7721 .7700 .7679 .7657 .7635 .7611 .7586 .7561 .7535 .7508 .7479 

.0800 .7614 .7593 .7571 .7548 .7525 .7500 .7475 .7449 .7422 .7394 .7365 

.0900 .7518 .7496 .7473 .7450 .7426 .7401 .7375 .7348 .7320 .7292 .7261 

.1000 .7430 .7408 .7385 .7361 .7336 .7310 .7284 .7256 .7228 .7198 .7168 



TABLE 41. Mean activity coeffilcients of electrolytes in aqueous solutions on a volume basis -Extended 
Gantelberg 

(Electrolyte, zz-= 2) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9778 .9777 .9775 .9773 .9772 .9771 .9769 .9767 .9765 .9764 .9763 .9760 

.0002 .9689 .9687 .9685 .9682 .9681 .9679 .9677 .9674 .9671 .9669 .9668 .9664 

.0003 .9622 .9619 .9616 .9613 .9611 .9610 .9607 .9603 .9600 .9597 .9596 .9592 

.0004 .9565 .9562 .9559 .9556 .9554 .9552 .9548 .9544 .9540 .9538 .9536 .9531 

.0005 .9516 .9513 .9510 .9506 .9504 .9502 .9498 .9493 .9489 .9486 .9484 .9478 

.0006 .9473 .9469 .9465 .9461 .9459 .9457 .9452 .9447 .9442 .9439 .9437 .9431 

.0007 .9433 .9429 .9425 .9420 .9417 .9415 .9411 .9406 .9400 .9397 .9394 .9388 

.0008 .9396 .9391 .9387 .9383 .9380 .9377 .9372 .9367 .9361 .9357 .9355 .9349 

.0009 .9361 .9357 .9352 .9347 .9344 .9342 .9337 .9331 .9325 .9321 .9318 .9312 

.0010 .9329 .9324 .9319 .9314 .9311 .9309 .9303 .9297 .9291 .9287 .9284 .9277 

.0020 .9075 .9069 .9062 .9055 .9051 .9048 .9040 .9032 .9023 .9018 .9014 .9005 

.0030 .8889 .8882 .8874 .8866 .8861 .8857 .8848 .8838 .8828 .8822 .8817 .8806 

.0040 .8738 .8730 .8721 .8712 .8706 .8702 .8691 .8681 .8669 .8662 .8657 .8644 

.0050 .8609 .8600 .8590 .8580 .8574 .8569 .8558 .8546 .8534 .8526 .8521 .8507 

.0060 .8495 .8485 .8475 .8464 .8458 .8453 .8441 .8428 .8414 .8406 .8401 .8386 

.0070 .8393 .8383 .8372 .8361 .8353 .8348 .8335 .8322 .8308 .8299 .8293 .8277 

.0080 .8800 .8289 .8278 .8266 .8258 .8253 .8240 .8226 .8211 .8202 .8195 .8179 

.0090 .8215 .8203 .8192 .8179 .8171 .8166 .8152 .8137 .8121 .8112 .8105 .8088 

.0100 .8135 .8124 .8111 .8099 .8090 .8084 .8070 .8055 .8039 .8029 .8022 .8004 

.0200 .7547 .7532 .7517 .7501 .7490 .7483 .7465 .7446 .7426 .7414 .7405 .7383 

.0300 .7149 .7133 .7116 .7098 .7086 .7078 .7058 .7037 .7014 .7000 .6991 .6966 

.0400 .6845 .6827 .6809 .6790 .6777 .6769 .6747 .6724 .6700 .6685 .6675 .6649 

.0500 .6598 .6580 .6560 .6540 .6527 .6518 .6495 .6471 .6446 .6431 .6420 .6392 

.0600 .6390 .6371 .6351 .6380 .6316 .6307 .6283 .6259 .6232 .6216 .6205 .6176 

.0700 .6210 .6191 .6170 .6148 .6135 .6125 .6101 .6075 .6048 .6032 .6020 .5991 

.0800 .6052 .6032 .6011 .5989 .5975 .5965 .5940 .5914 .5886 .5870 .5858 .5828 

.0900 .5911 .5891 .5869 .5847 .5832 .5822 .5797 .5771 .5742 .5725 .5714 .5683 

.1000 .5784 .5763 .5741 .5719 .5704 .5694 .5668 .5641 .5613 .5596 .5584 .5552 



TABLE 41. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Giintelberg- Continued 

(Eleotrolyte, z+z. =2) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9758 .9755 .9753 .9750 .9747 .9744 .9741 .9737 .9734 .9730 .9726 

.0002 .9661 .9657 .9653 .9649 .9645 .9641 .9637 .9632 .9627 .9622 .9617 

.0003 .9587 .9583 .9578 .9574 .9569 .9563 .9558 .9552 .9547 .9541 .9534 

.0004 .9526 .9521 .9516 .9511 .9505 .9499 .9493 .9486 .9480 .9473 .9466 
.0005 .9473 .9467 .9462 .9456 .9449 .9443 .9436 .9429 .9422 .9414 .9406 
.0006 .9426 .9419 .9413 .9406 .9400 .9393 .9385 .9377 .9369 .9361 .9352 
.0007 .9382 .9375 .9369 .9362 .9354 .9347 .9339 .9330 .9322 .9313 .9304 
.0008 .9342 .9335 .9328 .9320 .9313 .9304 .9296 .9287 .9278 .9269 .9259 
.0009 .9305 .9297 .9290 .9282 .9274 .9265 .9256 .9247 .9237 .9228 .9217 
.0010 .9270 .9262 .9254 .9246 .9237 .9228 .9219 .9209 .9199 .9189 .9178 
.0020 .8995 .8984 .8974 .8963 .8951 .8939 .8927 .8913 .8900 .8886 .8871 
.0030 .8794 .8782 .8769 .8756 .8743 .8728 .8713 .8698 .8682 .8666 .8648 
.0040 .8631 .8618 .8603 .8589 .8573 .8557 .8541 .8524 .8506 .8488 .8468 
.0050 ,8493 .8477 .8462 .8446 .8429 .8412 .8394 .8375 .8356 .8336 .8315 
.0060 .8371 .8354 .8338 .8321 .8303 .8284 .8265 .8245 .8224 .8203 .8180 
.0070 .8261 .8244 .8227 .8208 .8190 .8170 .8150 .8128 .8106 .8084 .8060 
.0080 .8162 .8144 .8126 .8107 .8087 .8066 .8045 .8023 .8000 .7976 .7951 
.0090 .8071 .8052 .8033 .8013 .7992 .7971 .7949 .7925 .7902 .7877 .7851 
.0100 .7986 .7966 .7947 .7926 .7905 .7883 .7860 .7836 .7811 .7786 .7759 
.0200 .7360 .7336 .7312 .7286 .7260 .7232 .7204 .7174 .7144 .7113 .7080 
.0300 .6941 .6914 .6887 .6858 .6829 .6799 .6767 .6734 .6701 .6666 .6630 
.0400 .6622 .6593 .6564 .6534 .6503 .6470 .6437 .6401 .6366 .6329 .6290 
.0500 .6364 .6334 .6303 .6272 .6239 .6205 .6170 .6133 .6096 .6058 .6017 
.0600 .6147 .6116 .6085 .6052 .6018 .5983 .5947 .5909 .5871 .5831 .5789 
.0700 .5961 .5929 .5897 .5863 .5829 .5792 .5755 .5717 .5677 .5637 .5594 
.0800 .5797 .5765 .5732 .5698 .5662 .5625 .5588 .5548 .5508 .5467 .5424 
.0900 .5652 .5619 .5585 .5550 .5515 .5477 .5439 .5399 .5358 .5317 .5273 
.1000 .5521 .5487 .5454 .5418 .5382 .5344 .5306 .5265 .5224 .5182 .5137 



TABLE 42. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Gantelberg 

(Electrolyte, o~o.= 3) 

Ionic 
strength 0 5 10 15 

Temperature in degrees Celsius 

18 20 25 30 35 38 40 45 

.0001 .9669 .9667 .9664 .9662 .9660 .9659 .9656 .9653 .9650 .9648 .9646 .9643 

.0002 .9537 .9534 .9531 .9527 .9525 .9523 .9519 .9515 .9510 .9508 .9506 .9501 

.0003 .9438 .9434 .9430 .9426 .9423 .9421 .9416 .9411 .9405 .9402 .9400 .9394 

.0004 .9355 .9351 .9346 .9841 9838 .9336 .9330 .9325 .9318 .9315 .9312 .9305 

.0005 .9284 .9279 .9273 .9268 .9265 .9262 .9256 .9250 .9248 .9238 .9236 .9228 

.0006 .9219 .9214 .9209 .9203 .9199 .9196 .9190 .9183 .9175 .9171 .9167 .9159 

.0007 .9161 .9155 .9149 .9143 .9139 .9136 .9129 .9122 .9114 .9109 .9105 .9097 

.0008 .9107 .9101 .9095 .9088 .9084 .9081 .9073 .9066 .9057 .9052 .9048 .9039 

.0009 .9057 .9051 .9044 .9037 .9033 .9029 .9022 .9013 .9004 .8999 .8995 .8985 

.0010 .9010 .9004 .8997 .8989 .8985 .8981 .8973 .8964 .8955 .8949 .8945 .8935 

.0020 .8645 .8636 .8627 .8617 .8611 .8606 .8595 .8584 .8571 .8564 .8559 .8545 

.0030 .8381 .8370 .8359 .8348 .8341 .8335 .8322 .8309 8294 .8285 .8279 .8263 

.0040 .8168 .8156 .8144 .8131 .8123 .8117 .8103 .8088 .8072 .8062 .8055 .8037 

.0050 .7987 .7975 .7962 .7948 .7939 .7932 .7917 .7901 .7883 .7872 .7865 .7846 

.0060 .7830 .7816 .7802 .7787 .7778 .7771 .7755 .7737 .7719 .7707 .7700 .7679 

.0070 .7689 .7675 .7660 .7645 .7635 .7628 .7610 .7592 .7572 .7560 .7552 .7531 

.0080 .7562 .7547 .7532 .7515 .7505 .7498 .7479 .7460 .7440 .7427 .7419 .7396 

.0090 .7445 .7430 .7414 .7397 .7386 7379 .7360 .7340 .7319 .7306 .7297 .7274 

.0100 .7338 .7322 .7306 .7288 .7277 .7269 .7250 .7229 .7207 .7194 .7185 .7161 

.0200 .6556 .6537 .6517 .6496 .6483 .6473 .6450 .6425 .6399 .6383 .6872 .6344 

.0300 .6045 .6024 .6002 .5980 .5965 .5955 .5929 .5903 .5874 .5857 .5845 .5814 

.0400 .5663 .5641 .5619 .5595 .5580 .5569 .5542 .5514 .5484 .5466 .5454 .5421 

.0500 .5360 .5337 .5314 .5289 .5273 .5262 .5235 .5206 .5175 .5157 .5144 .5110 

.0600 

.0760 
.5108 
.4894 

.5085 

.4871 
.5061 
.4846 

.5036 

.4821 
.5020 
A805 

.5009 
.4793 

.4981 

.4765 
A951 
.4735 

A920 
.4704 

.4901 

.4684 
A888 
A671 

A854 
.4637 

.0800 .4708 .4685 .4660 .4635 A618 A607 .4578 .4548 A516 .4497 .4484 A449 

.0900 

.1000 
A545 
A399 

A521 
A375 

.4496 

.4350 
A471 
.4325 

.4454 
A308 

.4442 

.4296 
.4414 
.4267 

.4384 

.4237 
A351 
.4205 

A332 
A186 

A319 
A172 

.4284 
A137 



TABLE 42. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Giintelberg- Continued 

(Electrolyte, z-z. =3) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95, 100 

.0001 .9639 .9635 .9681 .9627 .9623 .9618 .9613 .9608 .9603 .9598 .9592 

.0002 .9496 .9490 .9485 .9479 .9473 .9466 .9460 .9458 .9446 .9439 .9431 

.0003 .9388 .9381 .9374 .9367 .9360 .9352 .9345 936 .9328 .9319 .9310 

.0004 .9298 .9291 .9283 .9275 .9267 .9258 .9249 .9240 .9230 .9220 .9209 

.0005 .9220 .9212 .9204 .9195 .9186 .9176 .9166 .9156 .9145 .9134 .9122 

.0006 .9151 .9142 .9138 .9123 .9113 .9103 .9092 .9081 .9069 .9057 .9045 

.0007 .9088 .9078 .9068 .9058 .9047 .9086 .9025 .9013 .9000 .8988 .8974 

.0008 .9029 .9019 .9009 .8998 .8987 .8975 .8963 .8950 .8937 .8924 .8909 

.0009 .8975 .8965 .8954 .8942 .8931 :8918 .8905 .8892 .8878 .8864 .8849 

.0010 .8925 .8913 .8902 .8890 .8878 .8865 .8851 .8837 .8823 .8808 .8792 

.0020 .8531 .8516 .8501 .8485 .8469 .8452 .8434 .8415 .8896 .8377 .8356 

.0080 .8247 .8280 .8212 .8193 .8174 .8154 .8134 .8112 .8090 .8067 .8043 

.0040 .8019 .8000 .7980 .7960 .7938 .7916 .7893 .7869 .7845 .7819 .7792 

.0050 .7826 .7805 .7784 .7762 .7739 .7715 .7690 .7664 .7638 .7611 .7582 

.0060 .7658 .7636 .7613 .7590 .7566 .7540 .7514 .7486 .7458 .7429 .7399 

.0070 .7509 .7485 .7462 .7437 .7411 .7385 .7357 .7828 .7299 .7269 .7236 

.0080 .7874 .7349 .7325 .7299 .7272 .7244 .7216 .7186 .7155 .7124 .7090 

.0090 .7250 .7225 .7199 .7173 .7145 .7116 .7087 .7056 .7024 .6991 .6957 

.0100 .7137 .7110 .7084 .7057 .7028 .6999 .6968 .6936 .6908 .6870 .6834 

.0200 .6315 .6284 .6252 .6220 .6186 .6151 .6115 .6077 .6038 .5999 .5957 

.0800 .5783 .5749 .5715 .5680 .5644 .5606 .5567 .5526 .5485 .5443 .5398 

.0400 .5389 .5353 .5318 .5281 .5244 .5204 .5164 .5122 .5079 .5035 A989 

.0500 .5077 .5041 .5005 .4967 A928 .4888 A847 .4803 A759 A715 .4668 

.0600 .4820 .4783 A746 .4708 .4669 .4628 A586 A542 .4498 .4453 .4405 

.0700 .4602 .4565 .4528 A489 .4450 .4408 A366 A322 A278 .4282 .4184 

.0800 .4414 .4377 .4340 A301 .4261 .4219 .4177 A138 .4088 A042 .8994 

.0900 .4249 .4212 A174 A135 .4095 .4054 A011 .3967 .3922 .3877 .3829 

.1000 .4102 A065 .4027 .3988 .3948 .3907 .3865 .3820 .3776 .3730 .3682 



TABLE 43. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Giintelberg 

(Electrolyte, 4 . 4) 

Ionic Temperature in degrees Celsius 

strength .0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9561 .9558 .9555 .9552 .9550 .9548 .9544 .9540 .9586 .9533 .9531 .9527 

.0002 .9388 .9383 .9379 .9374 .9371 .9369 .9364 .9358 .9352 .9349 .9346 .9340 

.0003 .9257 .9252 .9247 .9241 .9238 .9235 .9229 .9222 .9215 .9211 .9208 .9200 

.0004 9150 .9144 .9138 .9132 9127 .9124 .9117 .9110 .9102 .9097 .9093 .9084 

.0005 .9056 .9050 .9043 .9036 .9032 .9028 .9020 .9012 .9003 .3998 .8994 .8984 

.0006 .8973 .8966 .8959 .8951 .8946 .8943 .8934 .8925 .8916 .8910 .8906 .8895 

.0007 .8897 .8890 .8882 .8874 .8869 .8865 .8856 .8846 .8836 .8830 .8825 .8814 

.0008 .8828 .8820 .8812 .8803 .8798 .8794 .8784 .8774 .8763 .8756 .8752 .8740 

.0009 .8763 .8755 .8746 .8737 .8732 .8727 .8717 .8706 .8695 .8688 .8683 .8670 

.0010 .8703 .8694 .8685 .8676 .8670 .8665 .8655 .8643 .8631 .8624 .8619 .8606 

.0020 .8236 .8224 .8213 .8200 .8192 .8186 .8172 .8158 .8142 .8133 .8126 .8109 
.0030 .7902- .7889 .7875 .7860 .7851 .7844 .7828 .7811 .7793 .7782 .7774 .7754 
.0040 .7635 .7621 .7605 .7590 .7579 .7572 .7554 .7535 .7515 .7503 .7495 .7473 
.0050 .7411 .7395 .7379 .7362 .7351 .7343 .7324 .7304 .7282 .7269 t7260 .7236 
.0060 .7216 .7200 .7183 .7165 .7153 .7145 .7124 .7103 .7080 .7067 .7057 .70q2 
.0070 .7044 .7027 .7009 .6990 .6978 .6969 .6948 .6926 .6902 .6887 .6877 .6851, 
.0080 .6889 .6871 .6853 .6833 .6820 .6811 .6789 .6766 .6741 .6726 .6716 .6689 
.0090 .6748 .6730 .6710 .6690 .6677 .6668 .6645 .6621 .6596 .6580 .6570 .6542 
.0100 .6618 .6599 .6580 .6559 .6545 .6536 .6513 .6488 .6462 .6446 .6435 .6407 
.0200 .5695 .5673 .5650 .5626 .5611 .5600. .5573 .5545 .5514 .5496 .5484 .5451 
.0300 .5111 .5087 .5063 .5038 .5021 .5010 .4981 .4951 .4920 .4900 .4887 .4852 
.0400 .4685 A661 .4636 .4610 .4593 A581 .4552 .4522 .4489 .4470 A456 A421 
.0500 .4353 A329 .4304 .4277 A260 .4248 .4219 .4188 .4155 A135 .4122 .4086 
.0600 .4083 .4059 .4033 .4007 .3990 .3978 .3948 .3917 .3884 .3864 .3851 .3815 
.0700 .3857 .3832 .3807 .3780 .3763 .3751 .3722 .3691 .3658 .3638 .3625 .3589 
.0800 .3663 .3639 .3613 .3587 .3570 .3558 .3528 .3498 .3465 .3445 .3432 .3396 
.0900 .3494 .3470 .3445 .3419 .3402 .3390 .3360 .3330 .3297 .3278 .3265 .3229 
.1000 .3346 .3322 .3296 .3270 .3254 .3242 .3213 .3182 .3150 .3131 .3118 .3083 



TABLE 43. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Gintelberg- Continued 

(Electrolyte, zz-= 
4 

) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9522 .9517 .9511 .9506 .9500 .9494 .9488 .9481 .9475 .9468 .9460 

.0002 .9333 .9326 .9319 .9311 .9303 .9295 .9286 .9277 .9268 .9259 .9248 

.0003 .9192 .9183 .9175 .9165 .9156 .9146 .9136 .9125 .9114 .9102 .9090 

.0004 .9075 .9065 .9055 .9045 .9034 .9023 .9011 .8999 .8987 .8974 .8960 

.0005 .8974 .8963 .8952 .8941 .8929 .8917 .8904 .8890 .8876 .8862 .8847 

.0006 .8884 .8872 .8861 .8848 .8835 .8822 .8808 .8794 .8779 .8763 .8747 

.0007 .8802 .8790 .8777 .8764 .8751 .8736 .8721 .8706 .8690 .8673 .8656 

.0008 .8727 .8714 .8701 .8687 .8672 .8657 .8642 .8625 .8608 .8591 .8573 

.0009 .8658 .8644 .8630 .8615 .8600 .8584 .8568 .8550 .8533 .8515 .8495 

.0010 .8592 .8578 .8563 .8548 .8532 .8516 .8499 .8481 .8462 .8443 .8423 

.0020 .8091 .8072 .8053 .8033 .8012 .7991 .7968 .7945 .7921 .7896 .7870 

.0030 .7734 .7712 .7690 .7667 .7643 .7618 .7593 .7565 .7538 .7510 .7479 
1 .0040 .7450 .7426 .7402 .7377 .7350 .7323 .7295 .7265 .7235 .7204 .7171 

.0050 .7212 .7187 .7161 .7133 .7106 .7076 .7046 .7014 .6982 .6949 .6913 

.0060 .7007 .6979 .6952 .6923 .6894 .6863 .6831 .6798 .6764 .6729 .6692 

.0070 .6825 .6796 .6768 .6738 .6707 .6675 .6642 .6607 .6571 .6535 .6497 

.0080 .6662 .6632 .6603 .6572 .6540 .6506 .6472 .6436 .6399 .6362 .6322 

.0090 .6513 .6483 .6453 .6421 .6388 .6354 .6318 .6281 .6244 .6205 .6164 

.0100 .6377 .6346 .6315 .6283 .6249 .6214 .6178 .6140 .6101 .6062 .6020 

.0200 .5417 .5382 .5346 .5309 .5271 .5231 .5190 .5147 .5104 .5059 .5012 

.0300 .4818 .4780 .4743 .4704 .4664 .4622 .4580 .4535 .4490 A444 A395 

.0400 .4385 .4347 .4309 .4269 .4229 .4186 .4143 .4098 .4052 .4006 .3957 

.0500 .4050 A012 .3973 .3933 .3893 .3850 .3807 .3762 .3716 .3670 .3621 

.0600 .3779 .3741 .3702 .3663 .3622 .3580 .3537 .3492 .3446 .3400 .3352 

.0700 .3553 .3515 .3477 .3438 .3397 .3355 .3313 .3268 .3223 .3178 .3130 

.0800 .3361 .3323 .3285 .3246 .3206 .3165 .3122 .3078 .3034 .2989 .2942 

.0900 .3194 .3157 .3120 .3081 .3041 .3000 .2958 .2915 .2871 .2827 .2780 

.1000 .3048 .3011 .2974 .2936 .2897 .2856 .2815 .2772 .2729 .2685 .2639 



TABLE 44. Mean activity coeffcients of electrolytes in aqueous solutions on a volume basis-Extended 
GQntelberg 

(glecmlyte, . z. =6) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 

.0002 
.9349 
.9096 

.9345 
.9090 

.9340 

.9083 
935 

.9076 
.9332 
.9072 

.9330 

.9069 
.9324 
.9061 

.9318 

.9053 
.9312 
.9045 

.9308 

.9039 
.9305 
.9036 

.9298 
9026 

.0003 .8907 .8900 .8892 .8884 .8879 .8875 .8866 .8856 .8846 .8840 .8836 .8824 

.0004 

.0005 
.8752 
.8618 

.8744 

.8609 
.8735 
.8600 

.8726 

.8590 
.8720 
.8583 

.8716 

.8579 
.8706 
.8567 

.8695 

.8555 
.8683 
.8543 

.8676 
.8535 

.8671 
.8530 

.8658 

.8516 
.0006 .8500 .8490 .8480 .8469 .8462 .8457 .8445 .8432 .8418 .8410 .8404 .8389 
.0007 .8393 .8382 .8371 .8360 .8352 .8347 .8334 .8320 .8306 .8297 .8291 .8275 
.0008 
.0009 

.8294 

.8203 
.8283 
.8192 

.8272 

.8180 
.8260 
.8167 

.8252 

.8159 
.8246 
.8153 

.8233 

.8139 
.8218 
.8124 

.8203 

.8108 
.8194 
.8098 

.8187 

.8091 
.8170 
.8074 

.0010 .8119 .8107 .8094 .8081 .8072 .8066 .8051 .8036 .8019 .8009 .8002 .7983 
0020 
.0030 

.7474 

.7024 
.7459 
.7006 

.7443 

.6988 
.7426 
.6969 

.7415 

.6957 
.7407 
.6948 

.7388 
.6926 

.7368 

.6904 
.7847 
.6879 

.7334 

.6865 
.7325 
.6855 

.7302 

.6828 
.0040 
.0050 

.6671 

.6380 
.6652 
.6360 

.6633 

.6339 
.6612 
.6317 

.6598 

.6303 
.6589 
.6292 

.6566 

.6268 
.6541 
.6242 

.6515 

.6214 
.6499 
.6198 

.6488 

.6186 
.6460 
.6156 

.0060 .6130 .6109 .6087 .6064 .6050 .6039 .6013 .5987 .5958 .5940 .5928 .5897 

.0070 .5912 .5890 .5868 .5844 .5829 .5818 .5791 .5764 .5734 .5716 .5703 .5671 

.0080 

.0090 

.0100 

.5718 

.5543 

.5384 

.5696 

.5521 

.5361 

.5672 

.5497 

.5337 

.5648 

.5472 

.5312 

.5633 

.5456 

.5296 

.5621 

.5445 

.5284 

.5594 

.5417 

.5256 

.5566 

.5388 

.5226 

.5535 

.5357 

.5194 

.5517 

.5338 

.5176 

.5504 

.5325 

.5162 

.5471 

.5291 

.5128 
.0200 
.0300 

.4298 

.3654 
A273 
.3629 

.4247 

.3603 
.4220 
.3575 

.4203 

.3558 
.4190 
.3546 

.4160 

.3516 
.4129 
.3484 

A095 
.3450 

.4075 

.3430 
.4061 
.3417 

.4024 

.3380 
.0400 
.0500 
.0600 

.3207 

.2872 

.2609 

.3183 

.2848 

.2586 

.3157 

.2823 

.2562 

.3130 

.2797 
2536 

.3113 

.2781 
.2520 

.3101 
.2769 
.2509 

.3071 

.2740 

.2481 

.3041 

.2710 

.2452 

.3008 
.2678 
.2421 

.2988 

.2659 
.2402 

.2975 

.2646 
.2390 

.2939 

.2612 

.2356 
.0700 .2395 .2372 .2349 .2324 .2309 .2297 .2270 .2242 .2212 2194 .2182 .2150 
.0800 
.0900 

.2217 

.2066 
.2195 
.2044 

.2172 

.2022 
.2148 
.1999 

.2133 

.1984 
.2122 
.1973 

.2096 

.1948 
.2069 
.1922 

.2040 
.1894 

.2022 
.1877 

.2010 
.1865 

.1979 

.1835 
.1000 .1935 .1914 .1893 .1870 .1856 .1846 .1821 .1795 .1768 .1752 .1741 .1712 



TABLE 44. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Gintelberg- Continued 

(Electrolyte, z+z-= 6) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

0001 .9291 .9284 .9276 .9268 .9260 .9251 .9242 .9232 .9222 .9212 .9201 
.0002 .9017 .9006 .8996 .8985 .8973 .8961 .8949 .8936 .8922 .8909 .8894 
.0003 .8813 .8800 .8788 .8775 .8761 .8747 .8782 .8717 .8701 .8684 .8667 
.0004 .8645 .8631 .8617 .8602 .8587 .8571 .8554 .8537 .8519 .8501 .8481 
.0005 .8501 .8486 .8470 .8454 .8438 .8420 .8402 .8383 .8863 .8343 .8321 
.0006 .8374 .8357 .8341 .8323 .8305 .8286 .8267 .8246 .8225 .8203 .8180 
.0007 .8258 .8241 .8228 .8205 .8186 .8165 .8145 .8123 .8101 .8078 .8053 
.0008 .8153 .8185 .8116 .8096 .8076 .8055 .8033 .8010 .7987 .7963 .7937 
.0009 .8056 .8086 .8017 .7996 .7975 .7958 .7980 .7907 .7882 .7857 .7880 
.0010 .7965 .7945 .7924 .7903 .7881 .7858 .7885 .7810 .7784 .7758 .7730­
.0020 .7278 .7252 .7227 .7200 .7172 .7148 .7113 .7082 .7050 .7017 .6982 
.0030 .6801 .6773 .6744 .6718 .6682 .6649 .6616 .6580 .6544 .6508 .6469 
.0040 .6481 .6899 .6868 .6335 .6802 .6267 .6280 .6192 .6154 .6114 .6072 
.0050 .6125 .6092 .6059 .6025 .5990 .5952 .5914 .5874 .5834 .5792 .5748 
.0060 .5865 .5881 .5797 .5761 .5724 .5685 .5646 .5605 .5563 .5520 .5474 
.0070 .5638 .5603 .5568 .5531 .5498 .5453 .5413 .5870 .5327 .5283 .5286 
.0080 .5487 .5401 .5365 .5327 .5289 .5248 .5207 .5163 .5119 .5074 .5027 
.0090 .5257 .5220 .5188 .5145 .5106 .5064 .5022 .4978 .4933 .4888 .4840 
.0100 .5093 .5056 .5019 .4980 .4940 A898 .4855 .4811 .4766 A720 .4671 
.0200 .3987 .3948 .3909 .3868 .8827 .3783 .8739 .8693 .3646 .8599 .8549 
.0300 .3344 .8805 .3266 .3226 .8185 .3142 .3099 .3054 .3008 .2962 .2914 
.0400 .2904 .2866 .2828 .2789 .2750 .2708 .2667 .2628 .2579 .2535 .2489 
.0500 .2577 .2541 .2505 .2467 .2429 .2889 .2349 .2307 .2265 .2223 .2179 
.0600 .2323 .2288 .2253 .2217 .2180 .2142 .2108 .2063 .2023 .1983 .1941 
.0700 .2118 .2084 .2050 .2015 .1980 .1943 .1907 .1868 .1830 .1791 .1751 
.0800 .1948 .1916 .1883 .1850 .1816 .1780 .1745 .1708 .1671 .1634 .1596 
.0900 .1805 .1774 .1742 .1710 .1677 .1643 .1609 .1574 .1538 .1503 .1466 
.1000 .1683 .1652 .1622 .1591 .1559 .1526 .1498 .1459 .1425 .1391 .1356 



TABLE 45. Mean activity coeffcients of electrolytes in aqueous solutions on a volume basis -Extended 
Gantelberg 

(Elnctrolyte, z.z- = 8) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 80 35 38 40 45 

.0001 .9142 .9186 .9130 .9128 .9119 .9116 .9109 .9101 .9093 .9088 .9085 .9076 

.0002 .8813 .8805 .8797 .8788 .8782 .8778 .8768 .8758 .8747 .8740 .8785 .8723 
.0003 .8570 8561 .8551 .8540 .8584 .8529 .8517 .8505 .8492 .8484 .8478 .8464 
.0004 .8372 .8361 .8350 .8388 .8381 .8326 .8312 .8299 .8284 .8275 .8269 .8252 
.0005 .8202 .8190 .8178 .8165 .8157 .8151 .8137 .8122 .8106 .8096 .8089 .8071 
.0006 .8051 .8039 .8026 .8012 .8004 .7997 .7982 .7966 .7949 .7938 .7931 .7912 
.0007 .7916 .7908 .7889 .7875 .7866 .7859 .7843 .7826 .7807 .7796 .7789 .7769 
.0008 .7798 .7779 .7765 .7750 .7740 .7733 .7716 .7698 .7679 .7667 .7659 .7638 
.0009 .7679 .7665 .7650 .7634 .7624 .7617 .7599 .7580 .7560 .7548 .7540 .7518 
.0010 .7574 .7559 .7543 .7527 .7516 .7509 .7490 .7471 .7450 .7488 .7429 .7406 
.0020 .6783 .6764 .6745 .6724 .6711 .6702 .6679 .6655 .6629 .6614 .6603 .6575 
.0030 .6243 .6228 .6201 .6179 .6164 .6154 .6128 .6102 .6073 .6056 .6044 .6013 
.0040 .5829 .5807 .5784 .5760 .5745 .5733 .5706 .5678 .5648 .5630 .5617 .5584 
.0050 .5492 .5469 .5445 .5420 .5404 .5392 .5364 .5335 .5303 .5284 .5271 .5236 
.0060 .5208 .5184 .5159 .5133 .5117 .5105 .5076 .5046 .5013 4994 .4980 A945 
.0070 .4962 .4938 .4912 A886 .4869 .4857 A827 A797 .4763 .4744 A730 A694 
.0080 .4746 .4721 A696 A669 A652 A639 .4609 A578 A545 A525 A511 .4474 
.0090 .4553 A529 .4503 .4476 A458 .4446 A416 .4384 .4850 .430 .4316 A279 
.0100 .4380 A355 .4329 A302 .4284 .4272 .4241 A210 .4176 .4155 A141 A104 
.0200 .3243 .3218 .3192 .3165 .3148 .3135 .3105 .3074 .3041 .3021 .3007 .2971 
.0300 .2612 .2588 .2563 .2538 .2521 .2510 .2481 .2452 .2420 .2401 .2388 .2355 
.0400 .2195 .2173 .2150 .2125 .2110 .2099 .2072 .2045 .2015 .1998 .1986 .1954 
.0500 .1895 .1874 .1852 .1830 .1815 .1805 .1780 .1754 .1726 .1710 .1699 .1669 
.0600 .1667 .1647 .1627 .1605 .1592 .1582 .1559 .1534 .1509 .1493 .1483 .1455 
.0700 .1488 .1469 .1449 .1429 .1416 .1407 .1385 .1362 .138 .1324 .1314 .1288 
.0800 .1342 .1324 .1306 .1286 .1274 .1266 .1245 .1223 .1201 .1187 .1178 .1154 
.0900 .1221 .1204 .1187 .1169 .1157 .1149 .1129 .1109 .1087 .1075 .1066 .1043 
.1000 .1119 .1108 .1087 .1070 .1059 .1051 .1032 .1013 .0992 .0980 .0972 .0950 



TABLE 45. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis Extended 
Gflntelberg- Continued 

(Electrolyte, zz-=8) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9066 .9057 .9046 .9036 .9025 .9014 .9002 .8989 .8977 .8964 .8950 
.0002 .8711 .8697 .8684 .8670 .8655 .8639 .8624 .8607 .8590 .8572 .8553 
.0003 .8449 .8433 .8417 .8400 .8383 .8365 .8346 .8326 .8306 .8286 .8263 
.0004 .8236 .8218 .8200 .8181 .8162 .8142 .8121 .8098 .8076 .8053 .8028 
.0005 .8053 .8034 .8014 .7994 .7973 .7951 .7928 .7904 .7879 .7854 .7827 
.0006 .7893 .7872 .7851 .7829 .7807 .7783 .7758 .7733 .7706 .7679 .7651 
.0007 .7748 .7726 .7704 .7681 .7657 .7632 .7606 .7579 .7551 .7523 .7493 
.0008 .7617 .7594 .7570 .7546 .7521 .7495 .7468 .7439 .7410 .7381 .7349 
.0009 .7495 .7472 .7447 .7422 .7396 .7369 .7341 .7811 .7281 .7250 .7217 
.0010 .7383 .7358 .7333 .7307 .7280 .7252 .7223 .7192 .7161 .7129 .7095 
.0020 .6546 .6516 .6485 .6453 .6420 .6385 .6350 .6312 .6274 .6235 .6194 
.0030 .5981 .5948 .5914 .5878 .5842 .5804 .5765 .5724 .5682 .5639 .5594 
.0040 .5550 .5515 .5479 .5441 .5403 .5363 .5321 .5278 .5234 .5190 .5142 
.0050 .5202 .5165 .5127 .5089 .5049 .5007 .4964 .4920 .4875 .4829 .4780 
.0060 A909 .4871 A833 A793 A753 .4710 A666 A621 .4575 .4528 .4478 
.0070 .4658 .4619 A580 .4540 A499 .4455 A411 .4365 .4318 A271 A221 
.0080 A438 A399 .4359 A319 A277 .4233 A189 A142 A095 A048 .3997 
.0090 A242 .4203 .4164 .4123 .4081 .4037 .3992 .3945 .3898 .3850 .3800 
.0100 .4067 .4028 .3988 .3947 .3905 .3861 .3816 .3770 .3722 .3674 .3624 
.0200 .2935 .2897 .2858 .2819 .2778 .2736 .2694 .2649 .2605 .2560 .2513 
.0300 .2321 .2285 .2249 .2213 .2175 .2136 .2097 .2057 .2016 .1975 .1932 
.0400 .1923 .1890 .1857 .1823 .1788 .1752 .1716 .1679 .1642 .1604 .1565 
.0500 .1640 .1609 .1579 .1547 .1515 .1482 .1449 .1415 .1381 .1347 .1311 
.0600 .1428 .1399 .1371 .1342 .1312 .1281 .1251 .1219 .1188 .1156 .1123 
,0700 .1263 .1236 .1209 .1182 .1154 .1126 .1097 .1068 .1039 .1010 .0979 
.0800 .1180 .1104 .1079 .1054 .1028 .1001 .0975 .0948 .0921 .0893 .0865 
.0900 .1020 .0997 .0973 .0949 .0925 .0900 .0875 .0850 .0824 .0799 .0773 
.1000 .0929 .0907 .0885 .0862 .0839 .0816 .0792 .0768 .0745 .0721 .0697 



TABLE 46. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Guntelberg 

(Electrlyte, zo.-=9) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 80 35 38 40 45 

.0001 .9040 .9033 .9027 .9019 .9015 .9011 .9003 .8995 .8986 .8980 .976 .8966 
.0002 .8675 .8666 .8657 .8647 .8641 .8636 .8625 .8614 .8602 .8594 .8589 .8575 
.0003 .8406 .8396 .8385 .8374 .8366 .8361 .8348 .8335 .8320 .8311 .8305 .8289 
.0004 .8188 .8176 .8164 .8151 .8143 .8137 .8123 .8108 .8091 8081 .8075 .8057 
.0005 .8001 .7988 .7975 .7961 .7952 .7946 .7930 .7913 .7896 .7885 .7878 .7858 
.0006 .7836 .7823 .7809 .7794 .7784 .7777 .7760 .7748 .7724 .7712 .7704 .7684 
.0007 .7688 .7674 .7659 .7643 .7633 .7626 .7608 .7590 .7570 .7558 .7549 .7527 
.0008 .7554 .7539 .7523 .7507 .7496 .7488 .7470 .7450 .7429 .7417 .7408 .7885 
.0009 .7430 .7414 .7398 .7381 .7370 .7362 .7342 .7322 .7300 .7287 .7278 .7254 
.0010 .7315 .7299 .7282 .7264 .7253 .7244 .7224 .7204 .7181 .7167 .7158 .7133 
.0020 .6461 .6442 .6421 .6399 .6385 .6375 .6350 .6325 .6297 .6281 .6269 .6239 
.0030 .5886 .5865 .5842 .5818 .5802 .5791 .5764 .5736 .5706 .5688 .5675 .5642 
.0040 .5449 .5426 .5402 .6876 .5360 .5348 .5320 .5290 .5259 .5240 .5226 .5192 
.0050 .5096 .5072 .5047 .5020 .5004 .4991 .4962 A932 .4899 A879 A865 .4830 
.0060 .4800 .4775 .4750 .4723 .4706 .4693 .4663 .4632 .4599 .4578 .4565 .4528 
.0070 .4546 .4521 .4495 .4468 .4450 .4438 .4407 .4376 A342 .4321 A307 .4271 
.0080 .4324 .4299 .4272 .4245 .4227 .4215 .4184 .4152 A118 .4098 A083 .4046 
.0090 .4127 .4102 .4075 .4048 A030 .4017 .3987 .3955 .3920 .3900 .3886 .3849 
.0100 .3951 .3926 .3899 .3871 .3854 .3841 .3810 .3778 .3744 .3723 .3709 .3672 
.0200 .2818 .2793 .2768 .2741 .2724 .2712 .2683 .2658 .2620 .2601 .2588 .2553 
.0300 .2208 .2186 .2162 .2138 .2122 .2111 .2084 .2057 .2027 .2009 .1997 .1965 
.0400 .1816 .1795 .1774 .1751 .1737 .1727 .1702 .1677 .1650 .1633 .1622 .1593 
.0500 .1540 .1520 .1500 .1480 .1466 .1457 .1434 .1411 .1386 .1371 .1361 .1335 
.0600 .1333 .1315 .1296 .1277 .1265 .1256 .1236 .1214 .1191 .1177 .1168 .1144 
.0700 .1172 .1156 .1138 .1121 .1109 .1101 .1082 .1062 .1041 .1028 .1019 .0997 
.0800 .1044 .1028 .1012 .0996 .0985 .0978 .0959 .0941 .0921 .0909 .0901 .0881 
.0900 .0939 .0924 .0909 .0894 .0884 .0877 .0860 .0842 .0824 .0813 .0806 .0786 
.1000 .0851 .0838 .0823 .0809 .0799 .0793 .0777 .0761 .0744 .0733 .0726 .0708 



TABLE 46. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Gintelberg- Continued 

(Eleetrolyte, ne.- =9) 

Ionic 'Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8956 .8945 .8934 .8922 .8910 .8897 .8884 .8871 .8856 .8842 .8826 

.0002 .8562 .8547 .8532 .8516 .8500 .8483 .8465 .8447 .8428 .8409 .8888 

.0008 .8273 .8256 .8238 .8219 .8200 .8180 .8160 .8138 .8116 .8093 .8069 

.0004 .8038 .8019 .7999 .7979 .7957 .7935 .7912 .7888 .7863 .7838 .7811 

.0005 .7888 .7817 .7796 .7773 .7750 .7726 .7701 .7675 .7648 .7620 .7591 

.0006 .7663 .7640 .7617 .7593 .7569 .7548 .7516 .7488 .7459 .7480 .7399 

.0007 .7505 .7481 .7457 .7432 .7406 .7378 .7350 .7321 .7291 .7260 .7227 

.0008 .7362 .7337 .7312 .7285 .7258 .7229 .7200 .7169 .7188 .7106 .7071 

.0009 .7230 .7204 .7178 .7151 .7122 .7093 .7062 .7030 .6998 .6964 .6929 

.0010 .7108 .7081 .7054 .7026 .6997 .6966 .6985 .6902 .6868 .6884 .6797 

.0020 .6209 .6176 .6148 .6109 .6074 .6037 .5999 .5959 .5919 .5878 .5884 

.0030 .5609 .5574 .5538 .5501 .5462 .5422 .5881 .5838 .5294 .5250 .5202 

.0040 .5157 .5119 .5082 .5043 .5008 .4961 .4918 A873 A827 .4781 .4782 

.0050 .4794 A755 .4717 A677 .4685 .4592 .4548 A502 .4456 .4408 .4358 

.0060 A491 A452 .4413 A372 A331 A287 .4242 .4196 A149 A101 A050 

.0070 .4233 A194 A154 .4113 .4071 A027 .3982 .3935 .8888 .8840 .8789 

.0080 .4009 .3969 .3930 .8888 .3846 .3802 .3757 .3710 .3663 .3615 .3564 
.0090 .3811 .3771 .3732 .3690 .3648 .3604 .8559 .3512 .3465 .3417 .367 
.0100 .3635 .3595 .3555 .8514 .8472 .3428 .3383 .3337 .3290 .3242 .3192 
.0200 .2518 .2481 .2444 .2406 .2867 .2327 .2286 .2244 .2202 .2159 .2114 
.0300 .1934 .1900 .1867 .1832 .1798 .1762 .1725 .1688 .1650 .1612 .1573 
.0400 .1565 .1534 .1504 .1473 .1442 .1409 .1377 .1343 .1310 .1276 .1242 
.0500 .1308 .1281 .1253 .1225 .1197 .1168 .1138 .1108 .1078 .1048 .1017 
.0600 .1120 .1094 .1069 .1044 .1018 .0991 .0965 .0937 .0910 .0883 .0855 
.0700 .0975 .0951 .0928 .0905 .0881 .0857 .0832 .0807 .0783 .0758 .0733 
.0800 .0860 .0838 .0817 .0795 .0774 .0751 .0729 .0706 .0683 .0661 .0637 
.0900 .0767 .0747 .0727 .0707 .0687 .0666 .0645 .0624 .0603 .0583 .0561 
.1000 .0690 .0672 .0653 .0634 .0616 .0596 .0577 .0557 .0538 .0519 .0499 



TABLE 47. Mean activity coeficients of electrolytes in aqueous solutions on a volume basis -Extended 
Gantelberg 

(Electrolyte, zz-= 12) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8741 .8733 .8724 .8714 .8708 .8704 .8694 .8683 .8671 .8664 .8659 .8646 

.0002 .8273 .8262 .8250 .8238 .8230 .8224 .8211 .8196 .8180 .8171 .8164 .8147 

.0003 .7934 .7921 .7907 .7893 .7883 .7877 .7861 .7844 .7825 .7814 .7807 .7787 

.0004 .7660 .7645 .7630 .7614 .7604 .7597 .7579 .7560 .7540 .7527 .7519 .7497 

.0005 .7428 .7412 .7396 .7378 .7367 .7359 .7340 .7320 .7298 .7285 .7275 .7251 

.0006 .7225 .7208 .7191 .7172 .7160 .7152 .7131 .7110 .7087 .7073 .7063 .7038 

.0007 .7043 .7026 .7008 .6988 .6976 .6967 .6946 .6923 .6899 .6884 .6874 .6847 

.0008 .6879 .6861 .6842 .6822 .6809 .6800 .6778 .6754 .6729 .6714 .6703 .6675 

.0009 .6729 .6711 .6691 .6670 .6657 .6647 .6624 .6600 .6574 .6558 .6547 .6518 

.0010 .6591 .6572 .6551 .6530 .6516 .6506 .6482 .6457 .6430 .6414 .6403 .6374 

.0020 .5586 .5563 .5539 .5514 .5498 .5486 .5458 .5429 .5398 .5379 .5366 .5331 

.0030 .4933 A909 .4883 A857 A839 .48?7 .4797 .4766 .4733 .4713 A699 A663 
.0040 .4451 .4426 .4399 .4372 .4354 .4341 .4311 .4279 .4244 .4224 .4210 .4173 
.0050 .4070 .4045 .4018 .3990 .3972 .3959 .3929 .3896 .3862 .3841 .3827 .3789 
.0060 .3758 .3732 .3706 .3678 .3660 .3647 .3616 .3584 .3549 .3529 .3515 .3477 
.0070 .3495 .3470 .3443 .3415 .3397 .3385 .3354 .3322 .3288 '.3267 .3253 .3216 
.0080 .3269 .3244 .3218 .3190 .3173 .3160 .3129 .3098 .3064 .3043 .3029 .2993 
.0090 .3073 .3048 .3021 .2994 2977 .2964 .2934 .2903 .2869 .2849 .2835 .2799 
.0100 .2899 .2874 .2848 .2821 .2804 .2792 .2762 .2731 .2698 .2679 .2665 .2629 
.0200 .1847 .1826 .1804 .1781 .1766 .1756 .1731 .1704 .1677 .1660 .1649 .1619 
.0300 .1335 .1317 .1298 .1278 .1266 .1257 .1236 .1214 .1191 .1177 .1167 .1143 
.0400 .1029 .1013 .0997 .0980 .0969 .0962 .0943 .0925 .0905 .0893 .0885 .0864 
.0500 .0825 .0811 .0797 .0783 .0773 .0767 .0751 .0735 .0717 .0707 .0700 .0682 
.0600 .0681 .0669 .0656 .0643 .0635 .0629 .0615 .0601 .0586 .0577 .0571 .0555 
.0700 .0574 .0563 .0552 .0540 .0533 .0528 .0515 .0503 .0489 .0482 .0476 .0462 
.0800 .0491 .0482 .0472 .0461 .0455 .0450 .0439 .0428 .0416 .0409 .0404 .0392 
.0900 .0427 .0418 .0409 .0399 .0394 .0389 .0379 .0369 .0359 .0352 .0348 .0337 
.1000 .0374 .0366 .0358 .0350 .0344 .0341 .0332 .0322 .0313 .0307 .0303 .0293 



TABLE 47. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
GAntelberg-Continued 

(Eleetrlyw,z.z.= 12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .863,3 .8619 .8604 .8589 .8574 .8558 .8541 .8523 .8505 .8487 .8467 

.0002 .8130 .8111 .8092 .8072 .8052 .8030 .8008 .7985 .7961 .7937 .7911 

.0003 .7766 .7744 .7722 .7699 .7676 .7651 .7625 .7598 .7570 .7542 .7512 

.0004 .7474 .7450 .7426 .7400 .7374 .7346 .7318 .7288 7257 .7226 .7193 

.0005 .7227 .7201 .7175 .7147 .7119 .7089 .7059 .7027 .6994 .6960 .6925 

.0006 .7012 .6984 .6956 .6927 .6897 .6866 .6834 .6800 .6765 .6730 .6692 

.0007 6820 .6791 .6762 .6732 .6700 .6667 .6634 .6598 .6562 .6525 .6486 

.0008 .6647 .6617 .6587 .6555 .6523 .6488 .6453 .6417 .6379 .6341 .6300 

.0009 .6489 .6458 .6427 .6394 .6361 .6325 .6289 .6251 .6213 .6173 .6131 

.0010 .6344 .6312 .6280 .6246 .6212 .6175 .6138 .6099 .6060 .6019 .5976 

.0020 .5297 .5260 .5222 .5184 .5144 .5102 .5060 .5015 .4970 .4924 .4875 

.0030 .4626 .4587 .4548 A507 .4465 A421 .4377 A330 .4283 A235 A184 

.0040 .4135 A095 A055 A014 .3971 .3927 .3882 .3835 .8787 .3738 .3687 

.0050 .3752 .3712 .3672 .3630 .3587 .3543 .3498 .3451 .3403 .3355 .3304 

.0060 .3440 .3400 .3360 .3319 .3276 .3232 .3188 .3141 .3094 .3047 .2997 

.0070 .3179 .3139 .3100 .3059 .3017 .2974 .2930 .2884 .2838 .2791 .2742 

.0080 .2956 .2917 .2878 .2838 .2797 .2754 .2711 .2666 .2621 .2575 .2527 

.0090 .2763 .2725 .2687 .2647 .2607 .2565 .2522 .2478 .2434 .2389 .2342 

.0100 .2594 .2556 .2519 .2480 .2440 .2399 .2358 .2314 .2271 .2227 .2181 

.0200 .1590 .1559 .1528 .1496 .1464 1431 .1398 .1364 .1329 .1295 .1259 

.0300 .1118 .1092 .1067 .1041 .1015 .0987 .0960 .0933 .0905 .0878 .0849 

.0400 .0843 .0821 .0800 .0778 .0756 .0734 .0711 .0688 .0665 .0643 .0619 

.0500 .0664 .0646 .0627 .0609 .0590 .0571 .0552 .0532 .0513 .0494 .0475 

.0600 .0540 .0523 .0508 .0491 .0475 .0459 .0442 .0426 .0409 .0393 .0377. 

.0700 .0449 .0434 .0420 .0406 .0392 .0378 .0363 .0349 .0335 .0321 .0307 

.0800 .0380 .0367 .0355 .0342 .0330 .0317 .0304 .0292 .0279 .0267 .0255 

.0900 .0326 .0315 .0304 .0292 .0281 .0270 .0259 .0248 .0237 .0226 .0215 

.1000 .0283 .0273 .0263 .0253 .0243 .0233 .0223 .0213 .0203 .0194 .0184 



TABLE 48, Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Gntelberg 

(Electrolyte, z+z-= 156) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8357 .8347 .8336 8324 .8316 .8311 .8297 .8284 .8269 .8260 .8253 .8237 

.0002 .7767 .7753 .7738 .7723 .7713 .7706 .7688 .7670 .7651 .7639 .7631 .7609 
.0003 .7345 .7329 .7312 .7294 .7283 .7274 .7254 .7234 .7211 .7198 .7188 .7164 
.0004 .7009 .6991 .6972 .6953 .6941 .6932 .6910 .6887 .6862 .6847 .6837 .6810 
.0005 .6727 .6708 .6688 .6667 .6654 .6644 .6621 .6597 .6570 .6555 .6544 .6515 
.0006 .6483 .6463 .6442 .6420 .6406 .6396 .6371 .6346 .6318 .6302 .6290 .6260 
.0007 .6267 .6246 .6224 .6202 .6187 .6177 .6151 .6124 .6096 .6078 .6066 .6035 
.0008 .6073 .6052 .6029 .6006 .5991 .5980 .5953 .5926 .5896 .5879 .5866 .5834 
.0009 .5897 .5875 .5852 .5828 .5812 .5801 .5774 .5746 .5716 .5697 .5685 .5652 
.0010 .5736 .5714 .5690 .5665 .5649 .5638 .5610 .5582 .5550 .5532 .5519 .5485 
.0020 .4600 .4575 .4549 .4522 A504 A491 .4461 .4429 A395 .4374 A360 A323 
.0030 .3898 .3872 .3846 .817 .3800 .3787 .3755 .3723 .3688 .3667 .3653 .3615 
.0040 .3398 .3373 .3346 .3318 .3300 .3287 .3256 .3224 .3190 .3169 .3155 .3118 

.0050 .3016 .2991 .2965 .2937 .2920 .2907 .2877 .2846 .2812 .2792 .2778 .2742 

.0060 .2712 .26387 .2662 .2635 .2618 .2606 .2576 .2546 .2513 .2494 .2480 .2445 

.0070 .2462 .2438 .2413 .2387 .2371 .2359 .2330 .2301 .2269 .2250 .2237 .2203 

.0080 2252 .2229 .2205 .2180 .2164 .2152 .2125 .2096 .2065 .2047 .2035 .2002 

.0090 .2073 .2051 .2027 .2003 .1988 .1976 .1950 .1922 .1892 .1875 .1863 .1831 

.0100 .1919 .1897 .1874 .1851 .1836 .1825 .1799 .1772 .1744 .1727 .1715 .1685 

.0200 .1052 .1036 .1019 .1002 .0991 .0983 .0964 .0945 .0925 .0913 .0904 .0883 

.0300 .0682 .0670 .0657 .0644 .0636 .0630 .0616 .0601 .0586 .0577 .0570 .0554 

.0400 .0482 .0472 .0462 0452 .0445 .0441 .0429 .0418 .0406 .0399 .0394 .0382 

.0500 .0359 .0351 .0343 .0335 .0329 .0326 .0317 .0308 .0298 .0292 .0289 .0279 

.0600 .0278 .0271 .0265 .0258 .0253 .0250 .0243 .0235 .0228 .0223 .0220 .0212 

.0700 .0221 .0216 .0210 .0204 .0201 .0198 .0192 .0186 .0179 .0175 .0173 .0166 

.0800 .0180 .0175 .0170 .0166 .0162 .0160 .0155 .0150 .0144 .0141 .0139 .0183 

.0900 .0149 .0145 .0141 .0137 .0134 .0132 .0128 .0123 .0118 .0115 .0114 .0109 

.1000 .0125 .0122 .0118 .0114 .0112 .0110 .0107 .0103 .0098 .0096 .0094 .0090 



TABLE 48. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Giintelberg- Continued 

(Electrolyte, Oz-= 16) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 
70 75 80 85 90 95 100 

.0001 

.0002 

.0003 

.0004 

.0005 

.0006 

.0007 

.0008 
.0009 
.0010 
.0020 
.0030 
.0040 

.8220 

.7588 

.7139 

.6783 

.6486 

.6229 

.6003 

.5801 

.5618 

.5451 

.4285 

.3578 
.3081 

.8202 
.7564 
.7112 
.6754 
.6455 
.6197 
.5970 
.5766 
.5582 
.5414 
A246 
.3537 
.3041 

.8184 

.7541 

.7085 

.6724 

.6423 

.6164 

.5935 

.5731 

.5546 
5378 

.4206 
.3497 
.3002 

.8165 

.7516 

.7057 

.6693 

.6390 

.6129 
.5900 
.5694 
.5509 
.5339 
.4164 
.3455 
.2961 

.8145 

.7491 
7028 
.6662 
.6357 
.6094 
.5863 
.5657 
.5470 
.5300 
.4121 
.3413 
.2919 

.8125 

.7464 

.6997 

.6628 

.6321 

.6057 

.5825 

.5617 

.5430 

.5259 
A077 
.3368 
.2876 

.8103 

.7437 

.6966 

.6594 
.6285 
.6019 
.5785 
.5577 
.5388 
.5217 
.4032 
.3323 
.2832 

.8081 

.7408 

.6933 

.6559 

.6247 

.5979 

.5744 

.5534 

.5345 

.5173 

.3984 

.3276 

.2786 

.8058 

.7378 

.6899 

.6522 
6208 

.5939 

.5702 

.5491 

.5301 

.5128 

.3936 

.3228 

.2740 

.8035 

.7348 

.6865 

.6485 

.6169 

.5897 

.5659 

.5447 

.5256 
.5082 
.3888 
.3180 
.2693 

.8010 
.7316 
.6828 
.6445 
.6126 
.5853 
.5614 
.5401 
.5209 
.5034 
.3836 
.3130 
.2644 

.0050 

.0060 

.0070 

.0080 

.0090 

.2706 

.2410 

.2169 

.1969 

.1800 

.2667 

.2373 

.2134 

.1935 

.1767 

.2629 
.2336 
.2098 
.1900 
.1734 

.2589 

.2298 

.2061 

.1865 

.1700 

.2549 

.2259 

.2024 

.1829 

.1665 

.2507 

.2218 

.1985 

.1792 

.1629 

.2465 

.2178 

.1946 

.1755 

.1594 

2420 
.2135 
.1905 
.1716 
.1557 

.2376 

.2093 

.1865 

.1677 
.1520 

.2331 

.2050 

.1824 

.1638 

.1483 

.2284 
.2005 
.1781 
.1598 
.1444 

.0100 

.0200 

.0300 

.0400 
.0500 
.0600 
.0700 
.0800 
.0900 
.1000 

.1654 

.0861 

.0539 

.0370 

.0269 

.0204 

.0159 

.0128 
.0104 
.0086 

.1622 
.0839 
.0522 
.0357 
.0259 
.0196 
.0153 
.0122 
.0099 
.0082 

.1591 

.0817 

.0506 

.0345 

.0249 

.0188 

.0146 

.0117 
.0095 
.0078 

.1558 

.0794 
.0490 
.0332 
.0239 
.0180 
.0140 
.0111 
.0090 
.0074 

.1525 
.0772 
.0473 
.0320 
.0230 
.0172 
.0133 
.0106 
.0086 
.0070 

.1491 

.0749 

.0456 

.0307 
.0220 
".0164 
.0127 
.0100 
.0081 
.0067 

.1456 

.0726 

.0440 

.0295 

.0210 

.0156 

.0120 

.0095 

.0077 

.0063 

.1421 

.0702 

.0423 

.0282 
.0200 
.0149 
.0114 
.0090 
.0072 
.0059 

.1386 
.0679 
.0406 
.0270 
.0191 
.0141 
.0108 
.0085 
.0068 
.0055 

.1350 

.0655 
.0390 
.0257 
.0181 
.0134 
.0102 
.0080 
.0064 
.0052 

.1313 

.0631 

.0373 

.0245 

.0172 

.0126 

.0096 

.0075 

.0060 

.0049 



TABLE 49. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Gintelberg 

(Electrolyte, zcz- 1) 

Ionic 
strength 0 5 10 15 

Temperature.in degrees Celsius 

18 20 25 30 35 38 40 45 

.0001 .9888 .9888 .9887 .9886 .9886 .9885 .9884 .988 .9882 .9882 .9881 .9880 

.0002 .9848 .9842 .9841 .9840 .9889 .9839 .9837 .9836 .9835 .9884 .9833 .9832 

.0003 .9809 .9808 .9806 .9805 .9804 .9803 .9802 .9800 .9798 .9797 .9797 .9795 

.0004 .9780 .9779 .9777 .9776 .9775 .9774 .9772 .9770 .9768 .b767 .9766 .9764 

.0005 .9755 .9754 .9752 .9750 .9749 .9748 .9746 .9744 .9742 .9740 .9739 .9737 

.0006 

.0007 
.9733 
.9712 

.9731 

.9710 
.9729 
.9708 

.9727 

.9706 
.9726 
.9705 

.9725 
.9704 

.9723 

.9701 
.9720 
.9699 

.9718 
.9696 

.9716 
.9695 

.9715 

.9694 
.9713 
.9691 

.0008 .9693 .9691 .9689 .9686 .9685 .9684 .9682 .9679 .9676 .9674 .9673 .9670 

.0009 .9675 .9673 .9671 .9668 .9667 .9666 .9663 .9660 .9657 .9656 .9654 .9651 

.0010 .9659 '.9656 .9654 .9651 .9650 .9649 .9646 .9643 9640 .9638 .9637 .9633 

.0020 .9526 .9523 .9520 .9516 .9514 .9512 .9509 .9505 .9501 .9498 .9496 .9492 

.0030 .9428 .9424 .9420 .9416 .9414 .9412 .9407 .9402 .9397 .9394 .9392 .9387 

.0040 .9348 .9343 .9339 .9334 .9331 .9329 .9324 .9318 .9313 .9309 .9307 .9301 

.0050 

.0060 

.0070 

.9278 

.9217 

.9161 

.9273 

.9212 

.9156 

.9268 

.9206 

.9150 

.9263 
.9201 
.9144 

.9260 
.9197 
.9140 

.9258 

.9195 

.9138 

.9252 

.9188 

.9131 

.9246 

.9182 

.9124 

.9240 

.9175 
.9117 

.9236 

.9171 

.9113 

.9233 

.9168 

.9110 

.9227 

.9161 

.9102 

.0080 .9110 .9105 .9099 .9092 .9088 .9085 .9079 .9071 .9064 .9059 .9056 .9048 

.0090 .9063 .9057 .9051 .9044 .9040 .9037 .9030 .9022 .9014 .9010 .9006 .8998 

.0100 .9020 .9013 .9007 .9000 .8995 .8992 .8985 .8977 .8969 .8963 .8960 .8951 

.0200 

.0300 

.0400 

.0500 

.0600 

.0700 

.0800 
.0900 
.1000 

.8687 

.8455 

.8273 

.8123 

.7994 

.7880 

.7780 
.7688 
.7605 

.8679 

.8446 

.8263 

.8112 

.7982 

.7868 

.7767 
.7675 
.7592 

.8670 
.8436 
.8252 
.8100 
.7970 
.7855 
.7753 
.7662 
.7578 

.8661 

.8425 

.8241 

.8088 

.7957 
.7842 
.7739 
.7647 
.7563 

.8656 

.8419 

.8234 

.8080 

.7949 
.7834 
.7731 
.7638 
.7554 

.8652 

.8414 

.8228 

.8075 

.7943 

.7828 

.7725 

.7632 

.7547 

.8642 

.8403 

.8216 

.8062 

.7929 

.7813 

.7710 

.7616 

.7531 

.8631 

.8391 

.8203 

.8048 
.7914 
.7798 
.7694 
.7600 
.7514 

.8621 

.8379 

.8190 

.8033 

.7899 
.7782 
.7677 
.7583 
.7497 

.8614 

.8371 

.8181 

.8024 

.7890 

.7772 

.7667 
.7572 
.7486 

.8610 
.8366 
.8176 
.8018 
.7883 
.7765 
.7660 
.7565 
.7479 

.8598 

.8353 

.8161 

.8002 

.7867 
.7748 
.7642 
.7547 
.7460 



TABLE 49. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Gintelberg- Continued 

(Electrolyte, 7z-= 1) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9879 .9878 .9877 .9875 .9874 .9873 .9871 .9870 .9868 .9867 .9865 

.0002 .9880 .9828 ;9827 .9825 .9823 .9821 .9819 .9817 .9815 .9813 .9811 

.0003 .9793 .9791 .9789 .9787 .9784 .9782 .9780 .9777 .9775 .9772 .9769 

.0004 .9762 .9759 .9757 .9755 .9752 .9749 .9747 .9744 .9741 .9738 .9735 

.0005 .9785 .9732 .9729 .9727 .9724 .9721 .9718 .9715 .9711 .9708 .9705 

.0006 .9710 .9707 .9704 .9702 .9698 .9695 .9692 .9689 .9685 .9681 .9677 

.0007 .9688 .9685 .9682 .9679 .9675 .9672 .9668 .9665 .9661 .9657 .9653 

.0008 .9667 .9664 .9661 .9657 .9654 .9650 .9646 .9643 .9638 .9634 .9630 
.0009 .9648 .9645 .9641 .9638 .9634 .9630 .9626 .9622 .9618 .9613 .9609 
.0010 .9630 .9626 .9623 .9619 .9615 .9611 .9607 .9602 .9598 .9593 .9588 
.0020 .9487 .9482 .9477 .9472 .9467 .9461 .9455 .9449 .9443 .9437 .9430 
.0030 .9381 .375 .9369 .9363 .9357 .9350 .9343 .9336 .9329 .9321 .9313 
.0040 .9294 .9288 .9281 .9274 .9267 .9259 .9251 .9243 .9235 .9226 .917 
.0050 .9220 .9212 .9205 .9197 .9189 .9181 .9178 .9164 .9154 .9145 .9135 
.0060 .9154 .9146 .9138 .9129 .9121 .9112 .9103 .9093 .9083 .9073 .9062 
.0070 .9094 .9085 .9077 .9068 .9059 .9049 .9040 .9029 .9619 .9008 .8997 
.0080 .9039 .9030 .9021 .9012 .9002 .8992 .8982 .8971 .8960 .8949 .8937 
.0090 .8989 .8980 .8970 .8960 .8950 .8940 .8929 .8918 .8906 .8894 .8881 
.0100 .8942 .8932 .8922 .8912 .8901 .8891 .8879 .8868 .8855 .8843 .8830 
.0260 .8586 .8573 .8561 .8547 .8534 .8520 .8505 .8490 .8474 .8458 .8441 
.0300 .8339 .8324 .8310 .8295 .8279 .8263 .8246 .8228 .8210 .8192 .872 
.0400 .8146 .8130 .8114 .8097 .8080 .8062 .8044 .8025 .8005 .7985 .7963 
.0500 .7986 .7969 .7952 .7934 .7916 .7897 .7877 .7856 .7835 .7814 .7791 
.0600 .7850 .7832 .7814 .7795 .7775 .7755 .7735 .7713 .7691 .7668 .7644 
.0700 .7730 .7711 .7692 .7673 .7652 .7632 .7610 .7587 .7564 .7541 .7515 
.0800 .7624 .7604 .7585 .7564 .7543 .7522 .7499 .7476 .7452 .7427 .7401 
.0900 .7528 .7508 .7488 .7466 .7445 .7422 .7400 .7375 .7351 .7326 .7299 
.1000 .7440 .7420 .7399 .7377 .7355 .7332 .7309 .7284 .7259 .7233 .7205 



TABLE 50. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Gantelberg 

(Electiolyte, zSz-=2) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9778 .9777 .9775 .9773 .9772 .9772 .9770 .9768 .9766 .9765 .9764 .9762 

.0002 .9689 .9687 .9685 .9682 .9681 .9680 .9677 .9675 .9672 .9670 .9669 .9666 

.0003 .9622 .9619 .9616 .9613 .9612 .9610 .9607 .9604 .9601 .9599 .9597 .9594 

.0004 .9565 .9562 .9559 .9556 .9554 .9553 .9549 .9545 .9542 .9539 .9538 .9533 

.0005 .9516 .9513 .9510 .9506 .9504 .9502 9498 .9494 .9490 .9487 .9486 .9481 

.0006 .9473 .9469 .9465 .9461 .9459 .9457 9453 .9448 .9444 .9441 .9439 .9434 

.0007 .9433 .9429 .9425 .9420 .9418 .9416 9411 .9407 .9402 .9399 .9397 .9391 

.0008 .9396 .9391 .9387 .9383 .9380 .9378 .9373 .9368 .9363 .9360 .9357 .9352 

.0009 .9361 .9357' .9352' .9348 .9345 .9343 .9338 .9332 .9327 .9323 .9321 .9315 

.0010 .9329 .9324 .9320 .9315 .9312 .9309 .9304 .9298 .9293 .9289 .9286 .9280 

.0020 .9075 .9069 .9063 .9056 .9052 .9049 .9042 .9034 .9026 .9021 .9018 .9009 

.0030 .8889 .8882 .8874 .8866 .8861 .8858 .8849 .8840 .8831 .8825 .8821 .8811 

w .0040 .8738 .8730 .8721 .8712 .8707 .8703 .8693 .8683 .8673 .8666 .8662 .8650 

.0050 .8609 .8600 .8590 .8581 .8575 .8570 .8560 .8549 .8537 .8530 .8525 .8513 

.0060 .8495 .8485 .8475 .8465 .8459 .8454 .8443 .8431 .8419 .8411 .8406 .8392 

.0070 .8393 .8383 .8372 .8361 .8354 .8349 .8338 .8325 .8312 .8304 .8298 .8284 

,0080 
.0090 

8300 
.8215 

.8289 

.8203 
.8278 
.8192 

.8267 
.8180 

.8260 

.8172 
.8254 
.8167 

.8242 

.8154 
.8229 
.8140 

.8215 

.8126 
.8207 
.8117 

.8201 
.8111 

.8186 

.8096 

.0100 .8135 .8124 .8112 .8099 .8092 .8086 .8073 .8058 .8044 .8034 .8028 .8012 

.0200 .7546 .7532 7517 .7501 .7492 .7485 .7468 .7450 .7432 .7420 .7413 .7392 

.0300 

.0400 
.7149 
.6845 

.7133 
.6827 

.7116 

.6810 
.7098 
.6791 

.7088 
.6779 

.7080 

.6771 
.7061 
.6751 

.7041 

.6729 
.7020 
.6707 

.7008 

.6693 
.6999 
.6684 

.6977 

.6660 

.0500 

.0600 
.0700 

.6598 

.6390 

.6210 

.6580 
.6371 
.6191 

.6561 

.6351 

.6171 

.6541 

.6331 

.6149 

.6529 

.6318 

.6137 

.6520 

.6309 
.6127 

.6499 

.6287 

.6104 

.6476 

.6264 

.6080 

.6453 
.6240 
.6055 

.6439 
.6225 
.6040 

.6429 

.6214 

.6030 

.6404 

.6188 
.6003 

.0800 

.0900 

.1000 

.6052 

.5911 

.5784 

.6032 

.5891 

.5763 

.6012 

.5870 
.5742 

.5990 

.5848 

.5720 

.5977 

.5834 

.5706 

.5967 

.5824 

.5696 

.5944 

.5801 
.5672 

.5919 

.5776 

.5647 

.5894 

.5750 

.5620 

.5878 

.5734 

.5604 

.5867 
.5723 
.5593 

.5840 

.5695 

.5565 



TABLE 50. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Guntelberg- Continued 

(Eletrolyte, z.z-=2) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9759 .9757 .9755 .9752 .9750 .9747 .9744 .9741 .9738 .9735 .9732 

.0002 .9663 .9659 .9656 .9653 .9649 .9645 .9642 .9638 .9638 .9629 .9625 

.0003 .9590 .9586 .9582 .9578 .9573 .9569 .9564 .9559 .9554 .9549 .9544 

.0004 .9529 .9525 .9520 .9515 .9510 .9505 .9500 .9494 .9488 .9483 .9476 

.0005 .9476 .9471 .9466 .9461 .9455 .9449 .9444 .9437 .9431 .9425 .9418 

.0006 .9429 .9423 .9418 .9412 .9406 .9400 .9393 .9887 .9380 .9373 .9365 

.0007 .9386 .9380 .9374 .9368 .9361 .9354 .9348 .9341 .9333 .9326 .9318 

.0008 .9346 .9339 .9333 .9327 .9320 .9313 .9305 .9298 .9290 .9282 .9273 

.0009 .9308 .9302 .9295 .9288 .9281 .9274 .9266 .9258 .9250 .9241 .9232 
.0010 .9274 .9267 .9260 .9252 .9245 .9237 .9229 .9221 .9212 .9203 .9194 
.0020 .9000 .8991 .8982 .8972 .8962 .8951 .8940 .8929 .8917 .8905 .8893 
.0030 .8801 .8790 .8778 .8767 .8755 .8742 .8730 .8716 .8703 .8688 .8673 
.0040 .8639 .8626 .8614 .8601 .8587 .8573 .8559 .8544 .8529 .8513 .8496 
.0050 .8500 .8487 .8478 .8459 .8444 .8429 .8413 .8397 .8380 .8363 .8345 
.0060 .8379 .8364 .8350 .8334 .8319 .8303 .8286 .8268 .8250 .8232 .8212 
.0070 .8270 .8255 .8239 .8223 .8206 .8189 .8172 .8153 .8134 .8115 .8094 
.0080 .8171 .8155 .8139 .8122 .8104 .8086 .8068 8048 .8028 .8008 .7986 
.0090 .8080 .8063 .8046 .8029 .8010 .7992 .7972 .7952 .7931 .7910 .7888 
.0100 .7996 .7978 .7961 .7943 .7924 .7904 .7884 .7863 .7842 .7820 .7796 
.0200 .7372 .7350 .7329 .7306 .7283 .7258 .7234 .7208 .7181 .7154 -.7125 
.0300 .6954 .6930 .6905 .6880 .6854 .6827 .6799 .6770 .6741 .6711 .6678 
.0400 .6635 .6610 .6583 .6556 .6528 .6500 .6470 .6439 .6408 .6375 .6341 
.0500 .6378 .6351 .6323 .6295 .6266 .6236 .6205 .6172 .6139 .6105 .6070 
.0600 .6162 .6134 .6105 .6076 .6045 .6014 .5982 .5949 .5915 .5880 .5843 
.0700 .5975 .5946 .5917 .5887 .5856 .5824 .5791 .5757 .5722 .5686 .5648 
.0800 .5812 .5782 .5753 .5722 .5690 .5657 .5624 .5589 .5553 .5517 .5478 
.0900 .5667 .5637 .5606 .5575 .5542 .5509 .5475 .5440 .5403 .5366 .5327 
.1000 .5536 .5505 .5475 .5443 .5410 .5376 .5342 .5306 .5269 .5232 .5192 



TAiSLE 51. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Gitntelberg

(Electrolyte, z.z_ 3 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .9669 .9667 .9664 .9662 .9660 .9659 .9657 .9654 .9651 .9649 .9648 .9645 

.0002 .9537 .9584 .9531 .9527 .9525 .9524 .9520 .9516 .9512 .9509 .9507 .9503 

.0003 .9438 .9484 .9430 .9426 .9423 .9421 .9417 .9412 .9407 .9404 .9402 .9897 

.0004 .9355 .9351 .9346 .9342 .9339 .9887 .9331 .9326 .9820 .9317 .9314 .9308 

.0005 .9284 .9279 .9274 .9268 .9265 .9263 .9257 .9251 .9245 .9241 .9238 .9282 

.0006 .9219 .9214 .9209 .9203 .9199 .9197 .9191 .9184 .9177 .9173 .9170 .9163 

.0007 .9161 .9155 .9150 .9143 .9140 .0137 .9130 .9123 .9116 .9112 .9109 .9101 

.0008 .9107 .9101 .9095 .9089 .9085 .9082 .9075 .9067 .9060 .9055 .9052 .9043 

.0009 .9057 .9051 .9044 .9038 .9033 .9030 .9023 .9015 .9007 .9002 .8999 .8990 

.0010 .9010 .9004 .8997 .8990 .8985 .8982 .8974 .8966 .8958 .8953 .8949 .8940 

.0020 .8645 .8636 .8627 .8618 .8612 .8608 .8597 .8587 .8575 .8568 .8563 .8551 

.0030 .8381 .8870 .8360 .8349 .8342 .8337 .8325 .8312 .8299 .8291 .8285 .8271 
: .0040 .8168 .8156 .8144 .8132 .8124 .8119 .8105 .8091 .8077 .8067 .8061 .8045 

.0050 .7987 .7975 .7962 .7948 .7940 .7934 .7920 .7904 .7888 .7879 .7872 .7855 

.0060 .7830 .7816 .7803 .7788 .7779 .7773 .7758 .7741 .7724 .7714 .7707 .7688 

.0070 .7689 .7675 .7661 .7645 .7686 .7629 .7618 .7596 .7578 .7567 .7560 .7540 

.0080 .7562 .7547 .7532 .7516 .7507 .7500 .7483 .7465 .7446 .7434 .7427 .7406 

.0090 .7445 .7430 .7414 .7398 .7388 .7381 .7363 .7845 .7825 .7313 .7305 .7284 
.0100 .7338 .7322 .7306 .7289 .7279 .7271 .7253 .7284 .7214 .7202 .7193 .7172 
.0200 .6556 .6587 .6517 .6497 .6485 .6476 .6454 .6481 .6407 .6892 .6382 .6356 
.0300 .6044 .6024 .6003 .5980 .5967 .5957 .5933 .5908 .5882 .5866 .5855 .5827 
.0400 .5663 .5641 .5619 .5596 .5582 .5571 .5546 .5520 .5493 .5476 .5464 .5485 
.0500 .5359 .5337 .5314 .5290 .5276 .5265 .5239 .5212 .5184 .5166 .5155 .5124 
.0600 .5108 .5085 .5062 .5037 .5022 .5011 A985 .4957 A929 A911 A899 .4868 
.0700 .4894 .4871 .4847 A822 .4807 .4796 A769 A741 .4712 A694 .4682 .4651 
.0800 A708 .4685 .4661 .4636 A621 .4609 .4582 .4554 .4525 A507 .4494 .4463 
.0900 A545 A521 .4497 A472 .4456 .4445 .4418 .4390 A360 .4342 A329 A298 
.1000 .4399 .4375 A351 A326 A310 .4299 .4272 .4243 .4214 A195 A183 A151 



TABLE 51. Mean activity coefficients of electrolytes in aqueous solutions on 
Gantelberg- Continued 

(Electrolyte, z~z- = 3) 

a weight basis -Extended 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0061 .9641 .638 .9634 .9631 .9627 .9623 .9619 .9614 .9610 .9606 .9601' 

.0002 .9498 .9494 .9489 .9484 .9478 .9473 .9467 .9461 .9455 .9449 .9442 

.0003 .9391 .9385 .9379 .9373 .9367 .9360 .9353 .9846 .9339 .9331 .9323 

.0004 .9302 .9295 .9289 .9282 .9274 .9267 .9259 .9251 .9243 .9234 .9225 

.0005 .9225 .9217 .9210 .9202 .9194 .9186 .9177 .9168, .9159 .9149 .9139 
,0066 .9155 .9148 .9139 .9131 .9122 .9113 .9104 .9094 .9084 .9074 .9063 
.0007 .9093 .9684 .9075 .9066 .9057 .9048 .9038 .9027 .9017 .9006 .8994 
.0608 .9035 .9026 .9017 .9007 .8997 .8987 .8976 .8965 .8954 .8942 .8930 
.0009 .8981 .8971 .8962 .8952 .8941 .8931 .8920 .8908 .8896 .8884 .8871 
.0010 .830 .8920 .8910 .8900 .8889 .8878 .8866 .8854 .8842 .8829 .8815 
.0020 .8539 .8525 .8512 .8498 .8484 .8469 .8453 .8437 .8421 .8404 .8386 
.0030 .8256 .8241 .8225 .8209 .8192 .8174 .8156 .8138 .8118 .8099 .8078 
.0040 .8029 .8612 .7994 .7976 .7957 .708 .7918 .7897 .7876 .7854 .7831 
.0050 .7837 .7818 .7799 .7780 .7760 .7739 .7717 .7695 .7672 .7648 .7623 
.0060 .7670 .7650 .7630 .7609 .7587 .7565 .7542 .7518 .7494 .7469 .7442 
.0076 .7521 .7500 .7479 .7457 .7434 .7411 .7387 .7362 .7336 .7310 .7282 
.0080 .7386 .7364 .7342 .7319 .7296 .7272 .7247 .7220 .7194 .7166 .7137 
.0090 .7263 .7240 .7218 .7194 .7170 .7144 .7119 .7091 .7064 .7035 .7005 
.0100 .7150 .7126 .7103 .7078 .7058 .7027 .7001 .6973, .6944 .6915 .6884 
.0200 .6330 .6302 .6274 .6245 .6215 .6184 .6152 .6119 .6085 .6051 .6014 
.0300 .5799 .5768 .5738 .5707 .5674 .5641 .5607 .5571 .5534 .5497 .5458 
.0400 .5405 .5374 .5342 :5309 .5275 .5240 .5204 .5167 .5129 .5090 .5049 
.0500 .5094 .5061 .5028 .4994 .4960 .4924 A887 A849 A810 .4771 .4729 
.0600 .4837 A804 .4770 .4736 A700 A664 .4627 .4588 A549 A509 .4466 
.0700 .4619 A586 .4552 .4517 A481 .4445 A407 .4368 .4328 A288 A245 
.0800 .4431 A397 .4363 .4328 A292 .4255 .4217 A178 A138 .4097 .4055 
.0900 .4266 .4232 .4198 A162 A126 A089 .4051 .4012 .3972 .3931 .3888 
.1000 .4119 .4085 A051 A015 .3979 .3942 .3904 .3865 .3825 .3784 .3741 



TABLE 52. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Gdntelberg 

(Electrolyte, z+z- = 4) 

Ionic Temperatlire in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9561 .9558 .9555 .9552 .9550 .9548 .9545 .9541 .9537 .9535 .9533 .9529 

.0002 .9888 .9383 .9379 .9375 .9372 .9370 .9365 .9360 .9354 .9351 .9349 .9343 

.0003 .9257 .9252 .9247 .9242 .9238 .9236 .9230 .9224 .9217 .9213 .9211 .9204 

.0004 .9150 .9144 .9138 .9132 .9128 .9125 .9119 .9112 .9104 .9100 .9096 .9088 

.0005 .9056 .9050 .9043 .9037 .9032 .9029 .9022 .9014 .9006 .9001 .8998 .8989 

.0006 .8973 .8966 .8959 .8952 .8947 .8944 .8936 .8927 .8919 .8913 .8909 .8900 

.0007 .8897 .8890 .8882 .8875 .8870 .8866 .8858 .8849 .8839 .8833 .8829 .8819 

.0008 .8828 .8820 .8812 .8804 .8799 .8795 .8786 .8776 .8766 .8760 .8756 .8745 

.0009 .8763 .8755 .8747 .8738 .8732 .8728 .8719 .8709 .8699 .8692 .8688 .8676 

.0010 .8703 .8694 .8685 .8676 .8671 .8666 .8656 .8646 .8635 .8628 .8624 .8612 

.0020 .8236 .8224 .8213 .8201 .8193 .8188 .8175 .8161 .8147 .8138 .8132 .8116 

.0030 .7902 .7889 .7875 .7861 .7853 .7846 .7831 .7815 .7799 .7788 .7781 .7763 
.0040 .7635 .7621 .7606 .7590 .7581 .7574 .7557 .7540 .7521 .7510 .7502 .7483 
.0050 .7411 .7395 .7380 .7363 .7353 .7345 .7327 .7308 .7289 .7277 .7268 .7247 
.0060 .7216 .7200 .7183 .7166 .7155 .7147 .7128 .7108 .7087 .7074 .7066 .7043 
.0070 .7044 .7027 .7009 .6991 .6980 .6971 .6952 .6931 .6909 .6896 .6886 .6863 
.0080 .6889 .6871 .6853 .6834 .6822 .6814 .6793 .6771 .6749 .6735 .6725 .6701 
.0090 .6748 .6730 .6711 .6691 .6679 .6670 .6649 .6627 .6603 .6589 .6579 .6554 
.0100 .6618 .6599 .6580 .6560 .6548 .6538 .6517 .6494 .6470 .6455 .6445 .6419 
.0200 .5695 .5673 .5651 .5627 .5613 .5602 .5577 .5551 .5523 .5506 .5495 .5465 
.0300 .5111 .5087 .5064 .5039 .5024 .5012 A986 A958 A929 .4911 A898 .4867 
.0400 A685 A661 .4637 .4611 .4596 A584 .4557 .4528 .4498 .4480 .4467 .4435 
.0500 .4353 .4329 A305 .4278 .4263 .4251 .4223 .4194 .4164 .4146 A133 .4101 
.0600 A083 .4059 A034 A008 :3992 .3980 .3953 .3923 .3898 .3875 .3862 .8829 
.0700 .3857 .3832 .3808 .3781 .3766 .3754 .3726 .3697 .3667 .3648 .3636 .3603 
.0800 .3663 .3639 .3614 .3588 .3572 .3561 .3533 .3504 .3474 .3455 .3443 .3410 
.0900 .3494 .3470 .3446 .3419 .3404 .3392 .3365 .3336 .3806 .3288 .3275 .3243 
.1000 .3345 .3322 .3297 .8271 .3256 .3244 .3217 .3188 .3159 .3141 .3128 .3096 



TABLE 52. Mean ativity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Guntelberg- Continued 

az-=4~~(Eleehotyto, 

0 Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9525 .9520 .9515 .9510 .9505 .9500 .9495 .9489 .9483 .9478 .9471 

.0002 .9337 .9331 .9324 .9317 .9311 .9303 .9296 .9288 .9280 .9272 .9263 

.0003 .9196 .9189 .9181 .9173 .9165 .9156 .9147 .9138 .9128 .9119 .9108 

.0004 .9080 .9072 .9063 .9054 .9044 .9035 .9025 .9014 .9003 .8992 .8980 

.0005 .8980 .8970 .8960 .8950 .8940 .8929 .8918 .8907 .8895 .8882 .8869 

.0006 .8890 .8880 .8869 .8858 .8847 .8836 .8824 .8811 .8798 .8785 .8771 

.0007 .8809 .8798 .8787 .8775 .8763 .8751 .8738 .8724 .8711 .8697 .8682 

.0008 .8734 .8723 .8711 .8698 .8686 .8673 .8659 .8645 .8630 .8615 .8600 

.0009 .8665 .8653 .8640 .8627 .8614 .8600 .8586 .8571 .8556 .8540 .8524 

0010 .8600 .8587 .8574 .8561 .8547 .8532 .8518 .8502 .8486 .8470 .8453 

.0020 .8101 .8084 .8067 .8049 .8031 .8012 .7993 .7973 .7952 .7931 .7908 

.0030 .7745 .7726 .7706 .7686 .7665 .7643 .7621 .7597 .7573 .7549 .7523 

.0040 .7462 .7441 .7419 .7397 .7374 .7350 .7326 .7300 .7274 .7247 .7218 

.0050 .7225 .7203 .7179 .7155 .7131 .7105 .7079 .7051 .7023 .6994 .6964 

.0060 .7020 .6996 .6972 .6946 .6920 .6893 .6866 .6837 .6807 .6776 .6744 

.0070 .6839 .6814 .6788 .6762 .6734 .6706 .6677 .6647 .6616 .6585 .6551 

.0080 .6676 .6650 .6624 .6596 .6568 .6539 .6509 .6478 .6446 .6413 .6378 

.0090 .6529 .6502 .6474 .6446 .6417 .6387 .6356 .6324 .6291 .6257 .6222 

.0100 .6393 .6365 .6337 .6308 .6278 .6248 .6216 .6183 .6149 .6115 .6078 

.0200 .5435 .5403 .5371 .5338 .5303 .5268 .5233 .5195 .5157 .5118 .5076 

.0300 .4835 .4802 .4768 .4733 .4697 A661 .4623 .4584 .4544 A503 .4460 

.0400 .4403 .4369 .4334 .4299 .4262 A225' .4186 A146 A106 A064 .4021 

.0500 .4068 .4033 .3999 .3963 .3926 .3888 .3850 .3810 .3769 .3728 .3684 

.0600 .3797 .3762 .3727 .3691 .3655 .3617 .3579 .3539 .3498 .3457 .3414 

.0700 .3571 .3536 .3502 .3466 .3429 .3392 .3354 .3314 .3274 .3233 .3190 

.0800 .3378 .3344 .3309 .3274 .3238 .3201 .3163 .3124 .3084 .3043 .3001 

.0900 .3211 .3177 .3143 .3108 .3072 .3035 .2998 .2959 .2920 .2880 .2838 

.1000 .3064 .3031 .2997 .2962 .2927 .2890 .2854 .2815 .2776 .2737 .2696 



TABLE 53. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Guntelberg 

(Electrolyte, zs. - 6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9349 .9345 .9340 .9335 .9332 .9330 .9325 .9320 .9314 .9310 .9308 .9302 

.0002 .9096 .9090 .9083 .9077 .9073 .9070 .9063 .9055 .9047 .9042 .9039 .9081 

.0003 .8907 .8900 .8892 .8884 .8880 .8876 .8868 .8859 .8849 .8844 .8840 .8829 

.0004 .8752 8744 .8735 .8726 .8721 .8717 .8707 .8697 .8687 .8680 .8676 .8664 

.0005 .8618 .8609 .8600 .8590 .8584 .8580 .8569 .8558 .8547 .8540 .8535 .8522 

.0006 .8500 .8490 .8480 .8469 .8463 8458 .8447 .8435 .8423 .8415 .8410 .8396 

.0007 .8392 .8382 .8371 .8360 .8353 .8348 .8336 .8324 .8310 .8302 .8297 .8282 

.0008 .8294 .8283 .8272 .8260 .8253 .8248 .8235 .8222 .8208 .8199 .8193 .8178 

.0009 .8203 .8192 .8180 .8168 .8160 .8155 .8141 .8127 .8113 .8104 .8098 .8082 

.0010 .8119 .8107 .8094 .8081 .8074 .8068 .8054 .8039 .8024 .8015 .8008 .7992 

.0020 .7474 .7459 .7443 .7426 .7417 .7409 .7391 .7373 .7353 .7341 .7333 .7312 
.0030 .7024 .7006 .6989 .6970 .6959 .6950 .6930 .6909 .6887 .6873 .6864 .6840 
.0040 .6671 .6652 .6633 .6613 .6601 .6591 .6570 .6547 .6523 .6508 .6498 .6473 
.0050 .6380 .6360 .6339 .6318 .6305 .6295 .6272 .6248 .6223 .6207 .6197 .6169 
.0060 .6130 .6109 .6088 .6066 .6052 .6042 .6018 .5993 .5967 .5950 .5939 .5911 
.0070 .5912 .5890 .5868 .5845 .5831 .5821 .5796 .5770 .5743 .5726 .5715 .5685 
.0080 .5718 .5696 .5673 .5649 .5635 .5624 .5599 .5572 .5544 .5527 .5515 .5486 
.0090 .5543 .5521 .5497 .5473 .5458 .5448 .5422 .5394 .5366 .5348 .5337 .5306 
.0100 .5384 .5361 .5338 .5313 .5298 .5287 .5261 .5233 .5204 .5186 .5174 .5143 
.0200 .4298 .4273 .4248 .4221 .4205 .4193 .4165 A135 .4105 .4086 .4073 .4040 
.0300 .3653 .3629 .3603 .3577 .3561 .3549 .3520 .3491 .3460 .3441 .3428 .3896 
.0400 .3207 .3183 .3158 .3131 .3116 .3104 .3076 .3047 .3017 .2999 .2986 .2954 
.0500 .2872 2848 .2824 .2798 .2783 .2772 .2745 .2716 .2687 .2669 .2657 .2626 
.0600 .2609 .2586 .2562 .2537 .2522 .2511 .2485 .2458 .2429 .2412 .2400 .2370 
.0700 .2395 .2372 .2350 .2325 .2311 .2300 .2275 .2248 .2220 .2204 .2192 .2163 
.0800 .2217 2195 .2173 .2149 .2135 .2125 .2100 .2074 .2047 .2031 .2020 .1992 
.0900 .2065 .2044 .2022 .2000 .1986 .1976 .1952 .1927 .1901 .1885 .1874 .1847 
.1000 .1935 .1914 .1893 .1871 .1858 .1848 .1825 .1800 .1775 .1760 .1750 .1723 



TABLE 53. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Giintelberg- Continued 

(Electrolyte, z+z-=6
) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 
70 75 80 85 90 95 100 

.0001 .9295 .9289 .9282 .9275 .9267 .9260 .9252 .9244 .9285 .9227 .9217 

.0002 .9022 .9013 .9003 .8994 .8984 .8973 .8963 .8952 .8940 .8928 .8916 

.0003 .8819 .8808 .8797 .8786 .8774 .8761 .8749 .8735 .8722 .8708 .8693 

.0004 .8653 .8640 .8628 .8615 .8601 .8587 .8573 .8558 .8543 .8527 .8510 

.0005 .8509 .8496 .8482 .8468 .8453 .8438 .8422 .8406 .8389 .8371 .8353 

.0006 .8382 .8368 .8353 .8388 .8322 .8305 .8288 .8271 .8253 .8284 .8214 

.0007 .8268 .8252 .8236 .8220 .8203 .8186 .8168 .8149 .8130 .8110 .8089 

.0008 .8163 .8146 .8130 .8113 .8095 .8077 .8058 .8038 .8018 .7997 .7975 

.0009 .8066 .8049 .8031 .8018 .7995 .7976 .7956 .7985 .7914 .7892 .7869 

.0010 .7975 .7957 .7939 .7921 .7901 .7882 .7861 .7840 .7818 .7795 .7771 

.0020 .7291 .7268 .7245 .7222 .7197 .7172 .7146 .7119 .7091 .7063 .7032 

.0030 .6816 .6791 .6765 .6738 .6710 .6682 .6653 .6622 .6591 .6559 .6525 

.0040 .6446 .6419 .6391 .6362 .6332 .6301 .6270 .6237 .6203 .6169 .6132 

.0050 .6142 .6113 .6083 .6053 .6021 .5989 .5956 .5921 .5886 .5849 .5811 

.0060 .5882 .5852 .5821 .5789 .5757 .5723 .5689 .5653 .5616 .5578 .5539 

.0070 .5656 .5625 .5593 .5560 .5527 .5492 .5457 .5420 .5382 .5343 .5302 

.0080 .5455 .5423 .5391 .5357 .5323 .5287 .5251 .5213 .5175 .5135 .5094 

.0090 .5275 .5242 .5209 .5175 .5140 .5104 .5067 .5029 A990 A950 A907 

.0100 .5112 .5078 .5045 .5010 .4975 .4938 .4901 .4862 .4822 A782 A739 

.0200 .4007 .3971 .3986 .3900 .3862 .8824 .3785 .3744 .3703 .3661 .3617 

.0300 .3362 .3328 .3293 .3256 .3219 .3182 .3143 .3103 .3063 .3022 .2979 

.0400 .2921 .2887 2853 .2818 .2782 .2746 .2709 .2670 .2631 .2591 .2550 

.0500 .2594 .2561 .2528 .2494 .2460 .2425 .2389 .2352 .2314 .2276 .2236 

.0600 .2339 .2307 .2276 .2243 .2209 .2175 .2141 .2105 .2069 .2033 .1995 
.0700 .2134 .2103 .2072 .2040 .2008 .1975 .1942 .1908 .1873 .1838 .1802 
.0800 .1963 .1933 .1904 .1873 .1842 .1811 .1779 .1746 .1712 .1679 .1644 
.0900 .1820 .1791 .1762 .1733 .1703 .1672 .1641 .1610 .1578 .1545 .1512 
.1000 .1696 .1669 .1641 .1612 .1583 .1554 .1524 .1494 .1463 .1432 .1399 



TABLE 54. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Gantelberg 

(Eectrolyte, z.z- =8) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9142 .9136 .9130 .9124 .9120 .9117 .9110 .9103 .9096 .9091 .9088 .9080 
.0002 .8813 .8805 .8797 .8788 .8783 .8779 .8770 .8760 .8750 .8744 .8740 .8729 
.0003 .8570 .8561 .8551 .8541 .8535 .85830 .8519 .8508 .8496 .8489 .8484 .8471 
.0004 .8372 .8361 .8350 .8339 .8332 .8327 .8315 .8302 .8289 .8280 .8275 .8260 
.0005 .8202 .8190 .8178 .8166 .8158 .8153 .8139 .8125 .8111 .8102 .8096 .8080 
.0006 .8051 .8039 .8026 .8013 .8005 .7999 .7985 .7970 .7954 .7944 .7938 .7921 
.0007 -.7916 .7903 .7890 .7876 .7867 .7861 .7846 .7830 .7813 .7803 .7796 .7778 
.0008 .7793 .7779 .7765 .7750 .7741 .7735 .7719 .7702 .7685 .7674 .7667 .7648 
.0009 .7679 .7665 .7650 .7635 .7626 .7619 .7602 .7585 .7566 .7555 .7548 .7528 
.0010 .7574 .7559 .7544 .7528 .7518 .7511 .7493 .7475 .7457 .7445 .7437 .7417 
.0020 .6783 .6764 .6745 .6725 .6713 .6704 .6683 .6661 .6637 .6623 .6613 .6588 
.0030 .6243 .6223 .6202 .6180 .6166 .6156 .6133 .6108 .6082 .6066 .6055 .6027 
.0040 .5829 .5807 .5785 .5761 .5747 .5736 .5711 .5685 .5657 .5640 .5629 .5599 
.0050 .5492 .5469 .5446 .5421 .5406 .5395 .5369 .5341 .5313 .5295 .5283 .5252 
.0060 .5208 .5184 .5160 .5134 .5119 .5108 .5081 .5052 .5023 .5005 .4992 .4961 
.0070 .4962 .4938 A913 .4887 A872 .4860 .4832 .4803 .4773 .4755 .4742 .4710 
.0080 A746 .4721 .4696 A670 4654 A643 .4615 A585 A555 A536 A523 .4490 
.0090 .4553 A529 A503 A477 .4461 .4449 .4421 A391 .4360 .4341 .4329 .4296 
.0100 .4380 A355 A330 .4303 .4287 .4275 A247 .4217 .4186 .4167 A154 .4121 
.0200 .3243 .3218 .3193 .3166 .3150 .3139 .3110 .3081 .3051 .3032 .3019 .2986 
.0300 .2612 .2588 .2564 .2539 .2524 .2513 .2486 .2458 .2429 .2411 .2400 .2869 
.0400 .2195 .2173 .2150 .2126 .2112 .2T02 .2077 .2050 .2024 .2007 .1996 .1967 
.0500 .1895 .1874 .1853 .1830 .1817 .1807 .1784 .1759 .1734 .1719 .1708 .1681 
.0600 .1667 .1647 .1627 .1606 .1594 .1584 .1562 .1539 .1516 .1501 .1491 .1466 
.0700 .1487 .1469 .1450 .1430 .1418 .1409 .1389 .1367 .1345 .1331 .1322 .1298 
.0800 .1342 .1324 .1306 .1287 .1276 .1268 .1248 .1228 .1207 .1194 .1185 .1163 
.0900 .1221 .1204 .1187 .1169 .1159 .1151 .1132 .1113 .1093 .1081 .1073 .1052 
.1000 .1119 .1103 .1087 .1070 .1060 .1053 .1035 .1017 .0998 .0986 .0979 .0959 



TABLE 54. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Giintelberg- Continued 

(Electolyte, z4z- =8) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 

70 75 80 85 90 95 100 

.0001 

.0002 

.0003 

.9072 
.8718 
.8457 

.9068 

.8706 

.8443 

.9054 

.8694 

.8429 

.9045 
.8681 
.8414 

.9035 

.8669 

.8399 

.9025 

.8655 

.8384 

.9015 

.8642 

.8367 

.9005 

.8627 

.8350 

.8994 
,8612 
.8388 

.8982 

.8597 

.8315 

.8970 

.8581 

.8296 

.0004 .8245 .8229 .8214 .8197 .8180 .8162 .8144 .8125 .8106 .8086 .8064 

.0005 .8064 .8046 .8029 .8011 .7992 .7978 .7958 .7933 .7912 .7890 .7867 

.0006 .7903 .7885 .7867 .7847 .7827 .7807 .7786 .7764 .7741 .7717 .7693 

.0007 .7760 .7740 .7721 .7700 .7679 .7657 .7635 .7612 .7588 .7563 .7537 

.0008 

.0009 
.7629 
.7508 

.7608 

.7487 
.7588 
.7465 

.7566 

.744a 
.7544 
.7420 

.7521 

.7396 
.7498 
.7372 

.7474 

.7a47 
.7448 
.7320 

.7428 

.7294 
.7395 
.7265 

.0010 
.0020 
.0030 

.7396 

.6562 

.5999 

.7374 
.6535 
.5969 

.7352 

.6508 

.5938 

.7329 

.6479 

.5907 

.7305 

.6450 
.5875 

.7280 

.6420 

.5842 

.7255 

.6389 
.5808 

.7229 

.6357 

.5772 

.7202 

.6328 

.5736 

.7174 

.6289 

.5698 

.7145 
.6254 
.5659 

.0040 .5569 .5537 .5505 .5472 .5437 .5402 .5366 .5329 .5290 .5251 .5210 

.0050 

.0060 
.5221 
A929 

.5188 
A895 

.5154 
A860 

.5120 
A825 

.5084 
A789 

.5048 
A752 

.5011 
A714 

A972 
A674 

.4932 

.4633 
.4892 
A592 

.4849 

.4549 

.0070 

.0080 
A677 
.4457 

A643 
A422 

.4608 
.4387 

.4572 

.4351 
.4535 
.4314 

A498 
A276 

A459 
.4287 

A419 
.4196 

.4377 

.4155 
A36 
.4112 

A292 
.4068 

.0090 

.0100 

.0200 

A262 
A087 
.2954 

A227 
A052 
.2919 

A192 
A016 
.2885 

A155 
.8980 
.2849 

.4118 

.8942 

.2813 

A079 
.3903 
.2776 

A040 
.3864 
.2738 

.3999 

.3823 

.2699 

.3957 

.3781 

.2659 

.3915 

.3739 
.2619 

.3871 

.3695 

.2577 

.0800 

.0400 

.0500 

.0600 

.0700 

.0800 

.0900 

.1000 

.2838 

.1939 

.1655 

.1441 

.1275 

.1141 

.1031 

.0939 

.2306 

.1908 

.1627 

.1415 

.1250 

.1118 

.1009 

.0919 

.2274 

.1879 

.1599 

.1889 

.1226 

.1095 

.0988 

.0898 

.2240 

.1848 

.1570 

.1363 

.1201 

.1072 

.0966 

.0878 

.2207 

.1816 

.1541 

.1336 

.1176 

.1048 

.0944 

.0857 

.2172 

.1785 

.1512 

.1308 

.1150 

.1024 

.0921 

.0835 

.2187 

.1752 

.1482 

.1281 

.1125 

.1000 
..0899 
.0814 

.2101 
.1719 
.1451 
.1252 
.1098 
.0976 
.0876 
.0793 

.2065 

.1686 

.1421 

.1224 

.1072 

.0951 

.0852 
.0771 

.2028 
.1652 
.1390 
.1195 
.1045 
.0926 
.0829 
.0749 

.1989 

.1617 

.1357 

.1165 

.1018 

.0901 

.0805 

.0727 



TABLE 55. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
GCntelberg 

(Elteerolyte, 4o- -9) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 88 40 45 

.Q001 

.0002 

.0003 

.9040 

.8675 

.8406 

.9033 

.8666 

.8396 

.9027 

.8657 
.8385 

.9020 

.8648 

.8374 

.9016 

.8642 

.8368 

.9012 

.8638 

.8363 

.9005 
.8627 
.8350 

.8997 

.8617 

.8338 

.8989 

.8606 

.8325 

.8984 
.8599 
.8317 

.8980 

.8594, 
.8311 

.8971 

.8d82 

.8297 
.0004 .8188 .8176 .8164 .8152 .8144 .8139 .8125 .8111 .8096 .8087 .8081 .8065 
.0005 
.0006 

.8001 

.7836 
.7988 
.7823 

.7975 
.7809 

.7962 

.7794 
.7953 
.7786 

.7947 

.7779 
.7933 
.7763 

.7917 

.7747 
.7901 
.7730 

.7891 
.7719 

.7885 

.7712 
.7867 
.7693 

.0007 .7688 .7674 .7660 .7644 .7635 .7628 .7611 .7594 .7576 .7565 .7557 .7537 

.0008 

.0009 
.7554 
.7430 

.7539 

.7414 
.7524 
.7398 

.7507 

.7382 
.7498 
.7371 

.7490 

.7364 
.7473 
.7346 

.7455 

.7327 
.7436 
.7307 

.7424 

.7295 
.7416 
.7287 

.7396 

.7265 
.0010 .7315 .7299 .7282 .7265 .7254 .7247 .7228 .7208 .7188 .7175 .7167 .7145 
.0020 .6461 .6442 .6421 .6400 .6387 .6378 .6355 .6331 .6306 .6290 .6280 .6253 
.0030 .5886 .5865 .5842 .5819 .5805 .5794 .5769 .5743 .5715 .5698 .5687 .5657 
.0040 .5449 .5426 .5402 .5377 .5363 .5351 .5325 .5297 .5268 .5251 .5238 .5207 
.0050 
.0060 

.5096 

.4800 
.5072 
A775 

.5047 

.4750 
.5022 
.4724 

.5006 
A708 

.4995 

.4696 
.4967 
A668 

.4939 

.4639 
A909 
A609 

.4890 
.4590 

.4878 

.4577 
.4846 
.4544 

.0070 A546 .4521 A495 A469 A453 .4441 A413 A383 A352 A333 A320 .4287 

.0080 

.0090 
A324 
.4127 

.4299 
A102 

.4273 
.4076 

.4246 
.4049 

.4230 
4033 

.4218 
A021 

.4189 

.3992 
.4159 
.3962 

.4128 

.393i 
.4109 
.3911 

A096 
.3898 

.4063 

.3865 
.0100 .3951 .3926 .3900 .3873 .3856 .3844 .3815 .3785 .3754 .3735 .3722 .3688 
.0200 2817 .2793 .2768 .2742 .2727 .2715 .2688 .2659 .2630 .2612 .2599 .2568 
.0300 .2208 .2186 .2163 .2139 .2125 .2114 .2089 .2062 .2035 .2019 .2007 .1979 
.0400 
.0500 

.1816 

.1539 
.1795 
.1520 

.1774 
.1501 

.1752 

.1480 
.1739 
.1468 

.1729 

.1459 
.1706 
.1438 

.1682 
.1416 

..1657 
.1393 

.1642 

.1379 
.1632 
.1370 

.1605 

.1346 
.0600 .1333 .1315 .1297 .1278 .1267 .1259 .1239 .1218 .1197 .1184 .1176 .1154 
.0700 .1172 .1156 .1139 .1121 .1111 .1103 .1085 .1066 .1046 .1034 .1026 .1006 
.0800 
.0900 

.1044 

.0939 
.1028 
.0924 

.1013 

.0910 
.0996 
.0894 

.0987 

.0885 
.0979 
.0878 

.0962 

.0862 
.0945 
.0846 

.0926 

.0829 
.0915 
.0819 

.0908 

.0812 
.0889 
.0794 

.1000 .0851 .088 .0824 .0809 .0801 .0794 .0779 .0764 .0748 .07a8 .0732 .0715 



TABLE 55. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
GIintelberg- Continued 

(Electrolyte, -. z-=9) 

Ionic Temperature in desrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8962 .8952 .8942 .8932 .8921 .8910 .8899 .8887 .8875 .8863 .8849 
.0002 .8569 .8556 .8548 .8529 .8515 .8500 .8485 .8469 .8453 .8436 .8419 
.0003 .8282 .8267 .8251 .8235 .8218 .8201 .8183 .8164 .8145 .8125 .8105 
.0004 .8049 .8031 .8014 .7996 .7977 .7958 .7938 .7917 .7896 .7874 .7850 
.0005 .7849 .7831 .7812 .7792 .7772 .7751 .7729 .7706 .7683 .7659 .7634 
.0006 .7674 .7654 .7634 .7613 .7591 .7569 .7546 .7522 .7497 .7472 .7445 
.0007 .7517 .7496 .7475 .7453 .7430 .7406 .7382 .7356 .7330 .7304 .7275 
.0008 .7375 .7353 .7330 .7307 .7283 .7258 .7233 .7206 .7179 .7151 .7122 
.0009 .7244 .7221 .7197 .7173 .7148 .7123 .7096 .7069 .7040 .7011 .6981 
.0010 .7122 .7098 .7074 .7049 .7024 .6997 .6970 .6941 .6912 .6882 .6851 
.0020 .6225 .6197 .6167 .6137 .6106 .6074 .6041 .6007 .5971 .5935 .5897 
.0030 .5627 .5596 .5564 .5531 .5497 .5462 .5426 .5389 .5351 .5312 .5271 
.0040 .5176 .5143 .5109 .5074 .5039 .5002 .4965 .4926 .4886 .4845 .4802 
.0050 .4813 .4779 .4745 .4709 .4672 .4635 .4596 .4556 .4515 .4474 .4430 
.0060 A511 A476 .4441 A405 .4368 .4330 .4291 .4250 .4209 .4166 .4122 
.0070 A253 A218 A183 A146 A108 .4070 .4031 .8990 .3948 .3906 .8861 
.0080 .4029 .3994 .3958 .3921 .3883 .3845 .3805 .3764 .3723 .3680 .3636 
.0090 .3831 .3796 .3760 .3723 .3685 .3647 .3607 .3566 .3524 .3482 .3438 
.0100 .3655 .3619 .3583 .3547 .3509 .3470 .3431 .3390 .3349 .3306 .3262 
.0200 .2536 .2503 .2469 .2435 .2400 .2365 .2329 .2291 .2253 .2215 .2175 
.0300 .1950 .1919 .1889 .1858 .1827 .1795 .1762 .1729 .1695 .1661 .1626 
.0400 .1579 .1552 .1524 .1496 .1468 .1439 .1410 .1380 .1349 .1319 .1287 
.0500 .1321 .1296 .1271 .1246 .1220 .1194 .1167 .1140 .1113 .1086 .1057 
.0600 .1131 .1108 .1086 .1062 .1038 .1015 .0991 .0966 .0941 .0916 .0891 
.0700 .0985 .0964 .0943 .0922 .0900 .0878 .0856 .0833 .0811 .0788 .0765 
.0800 .0870 .0850 .0831 .0811 .0791 .0770 .0750 .0729 .0709 .0688 .0667 
.0900 .0776 .0758 .0740 .0721 .0703 .0684 .0665 .0646 .0627 .0608 .0588 
.1000 .0699 .0682 .0665 .0647 .0630 .0613 .0595 .0577 .0559 .0542 .0524 



TABLE 56. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Gantelberg 

(Eiectrolyte, zs. = 12) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8741 .8788 .8724 .8715 .8709 .8705 .8696 .8685 .8675 .8668 .8664 .8652 

.0002 .8273 .8262 .8251 .8239 .8231 .8226 .8213 .8200 .8185 .8177 .8171 .155 

.003 .7934 .7921 .7907 .7893 .7885 .7879 .7863 .7848 .7831 .7821 .7814 .7796 
.0004 .7660 .7645 .7681 .7615 .7606 .7599 .7582 .7564 .7546 .7535 .7527 .7507 
.0005 .7428 .7412 .7396 .7879 .7369 .7361 .7343 .7324 .7305 .7292 .7284 .7268 
.0006 .7225 .7208 .7191 7173 .7162 .7154 .7135 .7115 .7094 .7081 .7072 .7049 
.0007 .7043 .7026 .7008 .6989 .6978 .6970 .6949 .6928 .6906 .6893 .688 .6860 
.0008 .6879 .6861 .6843 .6823 .6811 .6803 .6782 .6760 .6737 .6723 .6713 .6688 
.0009 .6729 .6711 .6691 .6671 .6659 .6650 .6628 .6605 .6582 .6567 .6557 .6531 
.0010 .6591 .6572 .6552 .6531 .6518 .6509 .6487 .6463 .6439 .6424 .6414 .6387 
.0020 .5586 .5563 .5540 .5515 .5500 .5490 .5463 .5436 .5407 .5390 .5378 .5347 
.0030 .4933 .4909 A884 .4858 .4842 .4830 .4803 A773 A743 .4724 .4712 .4679 
.0040 .4451 .4426 .4400 .4373 .4357 .4345 .4316 .4286 .4255 .4236 .4223 A189 
.0050 .4070 .4045 A019 .3991 .8975 .3963 .3934 .3904 .3872 .3853 .3840 .3806 
.0060 .3758 .3732 .3706 .3679 .3663 .3651 .3622 .3591 .3560 .3541 .3527 .3494 
.0070 .3495 .3470 .3444 .8417 .3400 .3388 .3359 .3329 .3298 .8279 .3266 .3232 
.0080 .3269 .3244 .3218 .3191 .3175 .3163 .3135 .3105 .3074 .3055 .3042 .3009 
.009b .3073 .3048 .3022 .2995 .2979 .2968 .2939 .2910 .2879 .2861 .2848 .2815 
.0100 .2899 .2874 .2849 .2823 .2807 .2795 .2767 .2738 .2708 .2690 .2677 .2645 
.0200 .1847 .1826 .1804 .1782 .1768 .1758 .1735 .1710 .1685 .1669 .1659 .1632 
.0300 .1335 .1317 .1298 .1279 .1268 .1259 .1239 .1219 .1197 .1184 .1175 .1153 
.0400 .1028 .1013 .0997 .0981 .0971 .0963 .0946 .0928 .0910 .0899 .0892 .0873 
.0500 .0825 .0811 .0798 .0783 .0775 .0768 .0753 .0738 .0722 .0712 .0706 .0689 
.0600 .0681 .0669 .0656 .0644 .0636 .0631 .0618 .0604 .0590 .0582 .0576 .0562 
.0700 .0574 .0563 .0552 .0541 .0534 .0529 .0517 .0505 .0493 .0486 .0481 .0468 
.0800 .0491 .0482 .0472 .0462 .0456 .0451 .0441 .0430 .0419 .0413 .0408 .0397 
.0900 .0427 .0418 .0409 .0400 .0394 .0890 .0381 .0371 .0361 .0355 .0351 .0341 
.1000 .0374 .0366 .0358 .0850 .0345 .0342 .0333 .0324 .0315 .0810 .0306 .0297 



TABLE 56. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
GzIntelberg- Continued 

(Electrolyte, zz- - 12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8640 .8628 .8615 .8602 .8588 .8574 .8560 .8545 .8529 .8513 .8496 

.0002 .8140 .8123 .8106 .8089 .8071 .8052 .8033 .8013 .7993 .7971 .7949 

.0003 .7778 .7758 .7739 .7719 .7698 .7676 .7654 .7631 .7607 .7582 .7556 

.0004 .7487 .7466 .7444 .7421 .7398 .7374 .7350 .7324 .7298 .7270 .7242 

.0005 .7241 .7218 .7194 .7170 .7145 .7120 .7093 .7065 .7037 .7008 .6977 

.0006 .7026 .7002 .6977 .6951 .6925 .6898 .6870 .6841 .6810 .6780 .6747 

.0007 .8835 .6810 .6784 .6757 .6729 .6701 .6671 .6641 .6609 .6577 .6543 

.0008 .6663 .6636 .6609 .6581 .6553 .6523 .6493 .6461 .6428 .6395 .6360 

.0009 .6505 .6478 .6450 .6421 .6392 .6361 .6380 .6297 .6263 .6229 .6193 

.0010 .6360 .6332 .6303 .6274 .6243 .6212 .6180 .6146 .6112 .6076 .6039 

.0020 .5316 .5283 .5250 .5215 .5180 .5144 .5107 .5068 .5028 .4988 .4946 

.0030 .4646 A6ll A576 .4540 .4503 .4465 .4426 .4385 .4344 .4302 .4257 
.0040 .4156 .4120 .4084 .4047 .4010 .3971 .3931 .3890 .3848 .3805 .3761 
.0050 .3772 .3736 .3700 .3663 .3625 2587 .3547 .3506 .3464 .3421 .3377 
.0060 .3460 .3424 .3389 .3352 .3314 .3275 .3236 .3195 .3154 .3112 .3068 
.0070 .3199 .3164 .3128 .3092 .3054 .3016 .2977 .2937 .2896 .2855 .2812 
.0080 .2976 .2941 .2906 .2870 .2833 .2796 .2758 .2718 .2678 .2637 .2595 
.0090 .2783 .2748 .2714 .2678 .2642 .2605 .2568 .2529 .2490 .2450 .2408 
.0100 .2613 .2579 .2545 .2510 .2475 .2439 .2402 .2364 .2325 .2286 .2246 
.0200 .1605 .1577 .1549 .1521 .1492 .1462 .1433 .1402 .171 .140 .1308 
.0300 .1131 .1107 .1084 .1060 .1037 .1012 .0988 .0963 .0938 .0913 .0887 
.0400 .0854 .0834 .0814 .0794 .0774 .0754 .0734 .0713 .0692 .0671 .0650 
.0500 .0673 .0656 .0639 .0622 .0605 .0588 .0571 .0553 .0535 .0518 .0500 
.0600 .0547 .0532 .0518 .0503 .0488 .0473 .0458 .0443 .0428 .0413 .0398 
.0700 .0455 .0442 .0429 .0416 .0403 .0390 .0377 .036.4 .0351 .0338 .0325 
.0800 .0385 .0374 .0362 .0351 .0339 .0328 .0316 .0305 .0293 .0282 .0270 
.0900 .0331 .0321 .0310 .0300 .0290 .0280 .0269 .0259 .0249 .0239 .0229 
.1000 .0288 .0278 .0269 .0260 .0251 .0241 .0232 .0223 .0214 .0205 .0196 



TABLE 57. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Gi ntelberg

|ee.tmlyle, z.z- = 16) 

Ionic 
strength 0 5 10 15 

Temperature in degrees Celsius 
18 20 25 30 35 38 40 45 

.0001 

.0002 
.8357 
.7767 

.8347 

.7753 
8886 

.7738 
.8324 
.7723 

.8317 

.7714 
.8312 
.7708 

.8300 

.7691 
.8287 
.7675 

.8273 

.7657 
.8265 
.7646 

.8259 

.7638 
.8244 
.7619 

.0003 .7345 7329 .7812 .7295 .7284 .7277 .7258 .7239 .7218 .7206 .7197 .7175 

.0004 

.0005 
.7009 
.6727 

.6991 

.6708 
.6973 
.6689 

.6954 

.6668 
.6942 
.6656 

.6934 
.6647 

.6914 

.6625 
.6892 
.6602 

.6870 

.6579 
.6856 
.6564 

.6847 
.6554 

.6823 

.6528 
.0006 
.0007 
.0008 
.0009 

.6483 

.6267 

.6073 

.5897 

.6463 

.6246 

.6052 

.5875 

.6442 
.6225 
.6030 
.5853 

.6421 

.6203 

.6007 

.5829 

.6408 

.6189 

.5993 

.5815 

.6399 

.6179 

.5983 

.5804 

.6376 

.6156 

.5958 

.5779 

.6352 

.6131 

.5932 

.5753 

.6827 

.6105 

.5906 

.5725 

.6811 

.6089 

.5889 

.5708 

.6301 

.6078 
.5878 
.5697 

.6274 
.6050 
.5849 
.5667 

.0010 

.0020 

.0030 

.5736 

.4600 

.3898 

.5714 
4575 
.3872 

.5691 
.4550 
.3846 

.5666 

.4528 

.3819 

.5652 
.4507 
.3802 

.5641 
4495 

.3790 

.5615 

.4466 

.3761 

.5588 

.4436 

.3731 

.5560 

.4405 

.3699 

.5543 

.4386 

.3679 

.5531 
4373 
.3666 

.5501 
.4340 
.3633 

.0040 

.0050 

.0060 

.0070 

.3398 

.3016 

.2712 

.2462 

.3373 

.2991 

.2687 

.2438 

.3347 

.2966 
.2662 
.2414 

.3319 

.2939 

.2636 

.2388 

.3303 

.2923 
2621 
.2373 

.3291 
.2911 
.2609 
.2362 

.3262 

.2882 

.2581 

.2335 

.3232 

.2853 

.2553 

.2307 

.8200 

.2822 

.2523 

.2279 

.3181 
.2804 
.2505 
.2261 

.8168 

.2791 

.2492 

.2249 

.3135 

.2758 

.2461 

.2218 
.0080 
.0090 

.2252 
2073 

.2229 
2051 

.2206 

.2028 
.2181 
.2004 

.2166 

.1990 
.2155 
.1979 

.2129 

.1954 
.2102 
.1928 

.2075 

.1901 
.2057 
.1885 

.2046 

.1874 
2016 
.1845 

.0100 .1919 .1897 .1875 .1852 .1838 .1828 .1803 .1778 .1752 .1786 .1725 .1698 

.0200 

.0300 
.1052 
.0682 

.1036 

.0670 
.1020 
.0657 

.1003 

.0645 
.0993 
.0637 

.0985 

.0631 
.0967 
.0618 

.0949 

.0604 
.0981 
.0590 

.0919 

.0582 
.0911 
.0576 

.0892 

.0561 
.0400 .0482 .0472 .0462 .0452 .0446 .0442 .0431 .0420 .0409 .0403 .0398 .0387 
.0500 .0359 .0351 .0343 .0335 .0330 .0327 .0318 .0309 .0301 .0295 .0292 .0283 
.0600 
.0700 

.0278 

.0221 
.0271 
.0216 

.0265 

.0210 
.0258 
.0204 

.0254 

.0201 
.0251 
.0199 

.0244 

.0193 
.0237 
.0187 

.0230 
.0181 

.0225 

.0177 
.0222 
.0175 

.0215 

.0169 
.0800 
.0900 
.1000 

.0180 

.0149 

.0125 

.0175 

.0145 

.0122 

.0171 

.0141 

.0118 

.0166 

.0137 

.0115 

.0163 

.0134 

.0112 

.0161 

.0132 

.0111 

.0156 

.0128 

.0107 

.0151 

.0124 

.0103 

.0146 

.0119 
.0100 

.0143 

.0117 

.0097 

.0140 

.0115 

.0096 

.0135 

.0111 

.0092 



TABLE 57, Mean activity coefficients of electrolytes in aqueous solutions on a weight tosts-Lxtenlea 
Gaintelberg- Continued 

(Electrolyte, z.z--,16) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 

70 75 80 85 90 95 100 

.0001 .8229 .8214 .8198 .8181 .8164 .8146 .8127 .8108 .8088 .8068 .8047 

.0002 .7600 .7579 .7558 .7537 .7514 .7491 .7468 .7443 .7417 .7391 .7364 

N0008 .7153 .7129 .7105 .7080 .7055 .7028 .7001 .6973 .6944 .6914 .6882 

.0004 .6798 .6772 .6746 .6719 .6691 .6662 .6688 .6602 .6570' .6538 .6503 

.0005 .6502 .6474 .6447 .6418 .6388 .6357 .6326 .6293 .6259 .6225 .6188 

.0006 .6246 .6218 .6188 .6158 .6127 .6095 .6062 .6027 .5992 .5956 .5918 

.0007 .6021 .5991 .5961 .5929 .5897 .5864 .5829 .5794 .5757 .5720 .5681 

.0008 .5819 .5789 .5757 .5725 .5691 .5657 .5622 .5585 .5548 .5509 .5469 

.0009 .5637 .5605 .5573 .5540 .5506 .5471 .5435 .5397 .5359 .5320 .5278 

.0010 .5470 .5438 .5405 .5871 .5336 .5300 .5264 .5225 .5186 .5146 .5105 

.0020 .4306 .4271 A235 A198 A160 A121 A082 .4041 .3999 .3956 .3911 

.0030 .3598 .3563 .3526 .3489 .3451 .3412 .3378 .3382 .3290 .3247 .3203 

.0040 .3101 .3066 .3030 .2994 .2957 .2919 .2880 .2840 .2799 .2758 .2714 

.0050 .2726 .2691 .2657 .2621 .2585 .2548 .2511 .2472 .2433 .2393 .2351 

.0060 .2429 .2396 .2362 .2328 .2293 .2258 .2222 .2185 .2147 .2109 .2069 

.0070 .2188 .2156 .2123 .2090 .2057 .2023 .1988 .1952 .1916 .1880 .1842 

.0080 .1987 .1956 .1925 .1893 .1861 .1828 .1795 .1761 .1726 .1691 .1655 

.0090 

.0100 
.1817 
.1670 

.1787 

.1642 
.1757 
.1613 

.1726 
.1584 

.1695 

.1554 
.1664 
.1524 

.1632 

.1493 
.1599 
.1462 

.1566 

.1430 
.1533 
.1398 

.1498 
.1365 

.0200 .0872 .0852 .0832 .0812 .0791 .0770 .0750 .0728 .0707 .0686 .0664 

.0300 

.0400 
.0547 
.0376 

.0532 

.0364 
.0517 
.0353 

.0502 

.0341 
.0487 
.0330 

.0472 
.0319 

.0457 
.0307 

.0441 
.0296 

.0426 
.0284 

.0411 

.0273 
.0396 
.0261 

.0500 

.0600 

.0700 

.0274 

.0208 

.0163 

.0265 
.0200 
.0156 

.0256 

.0193 

.0150 

.0247 

.0186 
.0144 

.0238 

.0178 

.0138 

.0229 

.0171 

.0132 

.0220 

.0164 

.0127 

.0211 
.0157 
.0121 

.0202 
.0150 
.0115 

.0193 

.0143 

.0109 

.0184 
.0136 
.0104 

.0800 .0130 .0125 .0120 .0115 .0110 .0105 .0100 .0095 .0090 .0086 .0081 

.0900 .0106 .0102 .0098 .0093 .0089 .0085 .0081 .0077 .0073 .0069 .0065 

.1000 .0088 .0084 .0081 .0077 .0073 .0070 .0066 .0063 .0059 .0056 .0053 



TABLE 58. Mean activitycoefficients ofelectrolytes in aqueoussolutions on a volume basis-Davies 
(Electrolyte, zz..= 1) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9886 .9886 .9885 .9884 .9883 .9882 .9881 .9881 .9880 

.0002 .9844 .9843 .9842 .9840 .9839 .9839 .9838 .9836 .9835 .9834 .9833 .9831 
.0003 .9810 .9808 .9807 .9805 .9805 .9804 .9802 .9800 .9798 .9797 9797 .9794, 

.0004 .9781 .9780 .9778 .9776 .9775 .9775 .9773 .9771 .9768 .9767 .9766 .9764 

.0005 .9756 .9755 .9753 .9751 .9750 .9749 .9747 .9745 .9742 .9741 .9740 .9737 

.0006 .9734 .9732 .9730 .9728 .9727 .9726 .9724 .9721 .9719 .9717 .9716 .9713 

.0007 .9714 .9712 .9710 .9708 .9706 .9705 .9703 .9700 .9697 .9695 .9694 .9691 

.0008 .9695 .9693 .9691 .9688 .9687 .9686 .9683 9680 .9677 .9675 .9674 .9671 

.0009 .9678 .9675 .9673 .9670 .9669 .9668 .9665 .9662 .9659 .9657 .9655 .9652 

.0010 .9661 .9659 .9656 .9654 .9652 9651 .9648 .9645 .9641 .9639 .9638 .9634 

.0020 9531 .9528 .9524 .9521 .9518 .9517 .9513 .9508 .9504 .9501 .9499 .9494 

.0080 .9435 .9431 .9427 .9423 .9420 .9418 .9413 .9408 .9403 .9399 .9397 .9391 

.0040 .9357 .9353 .9348 .9343 .9340 .93a8 .9332 .9326 .9320 .9316 .9314 .9307 

c .0050 .9290 .9285 .9280 .9275 .9271 .9269 .9262 .9256 .9249 .9245 .9242 .9234 

.0060 .9231 .9225 .9220 .9214 .9210 .9208 .9201 .9194 .9187 .9182 .9179 .9171 

.0070 .9177 .9172 .9166 .9160 .9156 .9153 .9146 .9138 .9130 .9126 .9122 .9114 

.0080 .9129 .9123 .9117 .9110 .9106 .9103 .9095 .9088 .9079 .9074 .9071 .9061 

.0090 .9084 .9078 .9071 .9064 .9060 .9057 .9049 .9041 .9082 .9027 .9023 .9013 

.0100 .9042 .9036 .9029 .9022 .9017 .9014 .9006 .8997 3988 .8982 .8979 .8968 

.0200 .8730 .8722 .8718 .8704 .8698 .8693 .8683 .8672 .8660 .8653 .8648 .8635 

.0300 .8518 .8508 .8498 .8487 .8480 .8475 .8463 .8451 .8437 .8429 .8423 .8408 

.0400 .8355 .8345 .8333 .8322 .8314 .8309 .8295 .8281 .8266 .8257 .8251 .8234 

.0500 .8223 .8212 .8200 .8187 .8179 .8173 .8159 .8144 .8128 .8118 .8111 .8093 

.0600 .8112 .8100 .8087 .8074 .8065 .8059 .8044 .8028 .8011 .8001 7994 .7975 

.0700 
.0800 
.0900 

.8017 

.7933 

.7859 

.8004 

.7920 
.7845 

.7991 

.7906 

.7831 

.7977 

.7892 

.7816 

.7968 
.7882 
.7807 

.7961 

.7876 

.7800 

.7946 

.7859 

.7783 

.7929 

.7842 

.7765 

.7911 

.7824 

.7746 

.7901 

.7818 

.7735 

.7893 

.7805 

.7727 

.7874 

.7785 

.7706 

.1000 .7793 .7779 .7764 .7749 7739 .7732 .7715 .7697 .7677 .7666 .7657 .7636 



TABLE 58. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -
Davies -Continued 

(Eleetrolyne, o~.-=) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9878 .9877 .9876 .9874 .9878 .9871 .9870 .9868 .9866 .9864 .9862 

.0002 .9829 .9828 .9826 .9824 .9822 .9819 .9817 .9815 .9812 .9810 .9807 

.0008 .9792 .9790 .9788 .9785 .9788 .9780 .9777 .9774 .9771 .9768 .9765 
.0004 .9761 .9759 .9756 .9753 .9750 .9747 .9744 .9741 .9737 .9734 .9730 
.0005 .9784 .9731 .9728 .9725 .9722 .9719 .9715 .9711 .9708 .9704 .9699 
.0006 .9710 .9707 .9703 .9700 .9697 .9693 .9689 .9685 .9681 .9677 .9672 
.0007 .9688 .9684 .9681 .9677 .9673 .9669 .9665 .9661 .9657 .9652 .9647 
.0008 .9667 .9664 .9660 .9656 .9652 .9648 .9643 .9639 .9624 .9629 .9624 
.0009 .9648 .9644 .9640 .9686 .9682 .9628 .9623 .9618 .9613 .9608 .9602 
.0010 .9630 .9626 .9622 .9618 .9613 .9609 .9604 .9599 .9593 .9588 .9582 
.0020 .9489 .9483 .478 .9472 .9466 .9459 .9452 .9445 .9438 .9431 .9423 
.0030 .985 .9378 .§371 .9364 .9857 .9349 .9341 .9333 .9824 .9315 .9306 
.0040 .9300 .9292 .9284 .9276 .9268 .9259 .9250 .9241 .9231 .9221 .9210 
.0050 .9227 .9218 .9210 .9201 .9192 .9182 .9173 .9162 .9151 .9140 .9129 
.0060 .9162 .9153 .9144 .9135 .9125 .9115 .9104 .9093 .9081 .9069 .9057 
.0070 .9105 .9095 .9085 .9075 .9065 .9054 .9042 .9080 .9018 .9006 .8992 
.0080 '.9052 .9042 .9032 .9021 .9010 .8998 .8986 .8974 .8961 .8947 .8933 
.0090 .9003 .8993 .8982 .8971 .8959 .8947 .8934 .8921 .8908 .8894 .8879 
.0100 .8958 .8947 .8936 .8924 .8912 .8900 .8886 .8873 .8858 .8844 .8828 
.0200 .8621 .8607 .8592 .8577 .8562 .8545 .8528 .8510 .8492 .8473 .8453 
.0300 .8392 .8376 .8359 .8342 .8324 .8305 .8286 .8265 .8244 .8223 .8199 
.0400 .8217 .8199 .8181 .8162 .8142 .8122 .8100 .8078 .8055 .8031 .8006 
.0500 .8075 .8056 .8037 .8016 .7995 .7973 .7950 .7926 .7902 .7877 .7850 
.0600 .7956 .7986 .7915 .7894 .7872 .7848 .7824 .7799 .7773 .7747 .7719 
.0700 .7854 .7833 .7811 .7789 .7766 .7741 .7716 .7690 .7663 .7636 .7606 
.0800 .7764 .7743 .7720 .7697 .7673 .7648 .7622 .7595 .7567 .7539 .7508 
.0900 .7685 .7663 .7640 .7616 .7591 .7565 .7589 .7511 .7482 .7453 .7421 
.1000 .7614 .7591 .7568 .7543 .7518 .7491 .7464 .7435 .7406 .7376 .7344 



TABLE 59. Mean activitycoefficients ofelectrolytesin aqueoussolutions on avolume basis-Davies 
(Electrolyte, 4z-= 2) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 

.0002 
.9779 
.9690 

.9777 

.9688 
.9775 
.9686 

.9774 

.9683 
.9773 
.9682 

.9772 

.9680 
.9770 
.9678 

.9768 

.9675 
.9766 
.9672 

.9764 
.9670 

.9763 

.9669 
.9761 
.9665 

.0003 .9623 .9620 .9618 .9615 .9613 .9611 .9608 .9605 .9601 .9599 .9597 .9593 

.0004 .9567 .9564 .9561 .9558 .9556 .9554 .9550 .9546 .9542 .9540 .9538 .9533 

.0005 .9519 .9516 .9512 .9508 .9506 .9504 .9500 .9496 .9491 .9488 .9486 .9481 

.0006 .9475 .9472 .9468 .9464 .9461 .9460 .9455 .9450 .9445 .9442 .9440 .9434 

.0007 .9436 .9432 .9428 .9424 .9421 .9419 .9414 .9409 .9403 .9400 .9398 .9391 

.0008 .9399 .9395 .9391 .986 .9383 .9381 .9376 .9371 .9365 .9361 .9359 .9352 

.0009 .9365 .9361 .9356 .9352 .9348 .9346 .9341 .9335 .9329 .9325 .9322 .9316 

.0010 .9334 .9329 .9324 .9319 .9816 .9313 .9308 .9302 .9295 .9291 .9288 .9281 

.0020 .9084 .9078 .9071 .9065 .9060 .9057 .9049 .9041 .9032 .9027 .9023 .9014 

.0030 .8903 .8895 .8887 .8879 .8874 .8870 .8861 .8851 .8841 .8835 .8830 .8819 

o 
.0040 
.0050 

.8755 
.8630 

.8747 

.8621 
.8738 
.8612 

.8729 

.8602 
.8723 
.8595 

.8719 

.8591 
.8709 
.8579 

.8698 

.8567 
.8686 
.8555 

.8679 

.8547 
.8674 
.8542 

.8661 

.8528 
.0060 .8521 .8511 .8501 .8490 .8483 .8478 .8466 .8453 .8439 .8431 .8425 .8410 
.0070 .8422 .8412 .8401 .8390 .8383 .8377 .8864 .8351 .8336 .8328 .8322 .8306 
.0080 .8333 .8823 .8311 .8299 .8291 .8286 .8272 .8258 .8243 .8234 .8227 .8211 
.0090 
.0100 

.8252 

.8176 
.8240 
.8164 

.8229 

.8152 
.8216 
.8139 

.8208 

.8131 
.8202 
.8125 

.8188 

.8110 
.8173 
.8095 

.8157 

.8078 
.8148 
.8068 

.8141 

.8061 
.8124, 
.8043 

.0200 .7622 .7607 .7592 .7575 .7565 .7557 .7539 .7520 .7499 .7487 .7478 .7455 

.0300 .7256 .7239 .7222 .7204 .7192 .7183 .7163 .7141 .7118 .7104 .7094 .7069 

.0400 .6981 .6963 .6945 .6925 .6912 .6903 .6881 .6858 .6833 .6818 .6807 .6780 

.0500 .6762 .6743 .6724 .6703 .6689 .6680 .6657 .6632 .6606 .6590 .6579 .6550 

.0600 .6581 .6561 .6541 .6519 .6505 .6495 .6471 .6446 .6418 .6402 .6390 .6361 

.0700 .6427 .6406 .6385 .6363 .6348 .6338 .6313 .6287 .6259 .6242 .6230 .6200 

.0800 .6293 .6273 .6251 .6228 .6213 .6203 .6177 .6150 .6121 .6104 .6092 .6061 

.0900 .6176 .6155 .6133 .6109 .6094 .6084 .6058 .6030 .6001 .5983 .5971 .5939 
1000 .6072 .6051 .6028 .6004 .5989 .5978 .5952 .5924 .5894 .5876 .5864 .5831 



TA13LE59. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Davies - Continued 

(Electrolyte, kze.=2) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9758 .9756 .9753 .9750 .9747 .9744 .9741 .9738 .9734 .9731 .9727 

.0002 .9662 .9658 .9654 .9650 .9646 .9642 .9637 .9633 .9628 .9623 .9618 

.0003 .9589 .9584 .9580 .9575 .9570 .9565 .9559 .9554 .9548 .9542 .9536 

.0004 .9528 .9523 .9518 .9512 .9507 .9501 .9495 .9488 .9481 .9475 .9467 

.0005 .9475 .9470 .9464 .9458 .9452 .9445 .9438 .9431 .9424 .9416 .9408 

.0006 .9428 .9422 .9416 .9409 .9402 .9395 .9388 .9380 .9372 .9364 .9355 

.0007 .9385 .9379 .9372 .9365 .9358 .9350 .9342 .9333 .9325 .9316 .9307 

.0008 .9346 .9339 .9331 .9324 .9316 .9308 .9299 .9291 .9281 .9272 .9262 

.0009 .9309 .9301 .9294 .9286 .9278 .9269 .9260 .9251 .9241 .9231 .9221 

.0010 .9274 .9266 .9258 .9250 .9241 .9232 .9223 .9213 .9203 .9193 .9182 

.0020 .9004 .8993 .8982 .8971 .8960 .8947 .8935 .8922 .8908 .8894 .8879 

.0030 .8807 .8795 .8782 .8769 .8755 .8741 .8726 .8710 .8694 .8678 .8660 

.0040 .8648 .8634 .8620 .8605 .8590 .8574 .8557 .8539 .8521 .8503 .8483 

.0050 .8513 .8498 .8482 .8466 .8449 .8432 .8414 .8394 .8375 .8355 .8333 

.0060 .8395 .8379 .8362 .8345 .8327 .8308 .8288 .8268 .8247 .8225 .8202 

.0070 .8289 .8272 .8254 .8236 .8217 .8197 .8176 .8155 .8133 .8110 .8086 

.0080 .8194 .8175 .8157 .8138 .8118 .8097 .8075 .8052 .8029 .8005 .7980 

.0090 .8106 .8087 .8068 .8048 .8027 .8005 .7982 .7959 .7935 .7910 .7883 

.0100 .8025 .8005 .7985 .7964 .7943 .7920 .7897 .7872 .7847 .7822 .7794 

.0200 .7432 .7408 .7383 .7357 .7330 .7302 .7273 .7242 .7211 .7180 .7146 
.0300 .7043 .7016 .6988 .6959 .6929 .6897 .6865 .6831 .6796 .6761 .6723 
.0400 .6753 .6723 .6693 .6662 .6630 .6596 .6561 .6525 .6488 .6450 .6410 
.0500 .6521 .6490 .6459 .6426 .6392 .6357 .6321 .6282 .6244 .6204 .6162 
.0600 .6330 .6298 .6265 .6231 .6197 .6160 .6122 .6083 .6042 .6001 .5958 
.0700 .6168 .6135 .6102 .6067 .6031 .5993 .5954 .5914 .5872 .5830 .5785 
.0800 .6029 .5995 .5960 .5925 .5888 .5849 .5810 .5768 .5726 .5683 .5637 
.0900 .5906 .5872 .5837 .5800 .5763 .5723 .5683 .5641 .5598 .5554 .5508 
.1000 .5798 .5763 .5727 .5690 .5652 .5612 .5571 .5529 .5485 .5441 .5393 



TABLE60. Mean activitycoeffcients ofelectrolytes in aqueoussolutions on avolume basis-Daves 
(Electrolyte, z+z.-f 3) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9670 .9668 .9665 .9663 .9661 .9660 .9657 .9654 .9651 .9649 .9647 .9644 

.0002 .9539 .9535 .9532 .9528 .9526 .9525 .9520 .9516 .9512 .9509 .9507 .9502 

.0003 .9440 .9436 .9432 .9428 .9425 .9423 .9418 .9413 .9407 .9404 .9402 .9396 

.0004 .9358 .9354 .9349 .9344 .9341 .9339 .9383 .9327 .9321 .9317 .9315 .9308 

.0005 .9287 .9282 .9277 .9272 .9268 .9266 .9259 .9253 .9246 .9242 .9239 .9231 

.0006 .9224 .9218 .9213 .9207 .9203 .9200 .9194 .9187 .9179 .9175 .9171 .9163 

.0007 .9166 .9160 .9154 .9148 .9144 .9141 .9134 .9126 .9118 .9114 .9110 .9101 

.0008 .9113 .9107 .9100 .9094 .9089 .9086 .9079 .9071 .9062 .9057 .9054 .9044 

.0009 .9063 .9057 .9050 .9043 .9039 .9036 .9028 .9019 .9010 .9005 .9001 .8991 

.0010 .9017 .9011 .9003 .8996 .8991 .8988 .8980 .8971 .8962 .8956 .8952 .8942 

.0020 .8658 .8649 .8640 .8630 .8624 .8619 .8608 .8597 .8584 .8577 .8571 .8557 

.0030 .8400 .8389 .8378 .8367 .8359 .8354 .8341 .8327 .8313 .8304 .8298 .8282 

.0040 .8193 .83181 .8169 .8156 .8147 .8142 .8127 .8112 .8095 .8086 .8079 .8061 
.0050 .8017 .8005 .7992 .7978 .7969 .7962 .7946 .7930 .7912 .7902 .7894 .7875 
.0060 .7865 .7852 .7837 .7823 .7813 .7806 .7789 .7772 .7753 .7742 .7734 .7713 
.0070 .7730 .7715 .7700 .7685 .7675 .7667 .7650 .7631 .7611 .7600 .7591 .7569 
.0080 .7607 .7593 .7577 .7560 .7550 .7542 .7524 .7505 .7484 .7471 .7463 .7440 
.0090 .7496 .7480 .7464 .7447 .7436 .7428 .7409 .7389 .7368 .7355 .7346 .7322 
.0100 .7393 .7377 .7360 .7343 .7332 .7323 .7304 .7283 .7261 .7247 .7238 .7214 
.0200 .6654 .6635 .6615 .6593 .6580 .6570 .6546 .6521 .6494 .6478 .6467 .6437 
.0300 .6181 .6160 .6137 .6114 .6099 .6088 .6062 .6035 .6005 .5988 .5975 .5943 
.0400 .5833 .5811 .5787 .5763 .5747 .5736 .5708 .5679 .5648 .5630 .5617 .5583 
.0500 .5561 .5538 .5513 .5488 .5471 .5459 .5431 .5401 .5369 .5350 .5336 .5302 
.0600 .5338 .5315 .5290 .5263 .5247 .5235 .5205 .5175 .5142 .5122 .5108 .5073 
.0700 .5152 .5128 .5102 .5075 .5058 .5046 .5016 A985 .4952 A932 .4918 A881 
.0800 .4992 .4968 A942 .4915 A897 A885 .4855 .4823 A789 .4769 .4755 A718 
.0900 .4854 .4829 .4803 .4775 .4758 .4745 .4715 .4683 .4649 .4628 .4614 .4577 
.1000 .4732 .4707 .4680 A653 A635 .4622 A592 .4559 A525 .4504 .4490 .4453 



TABLE 60. Mean activity coefficients ofelectrolytes in aqueous solutions on avolume basis -

Davies- Continued
 

(Eletrolyte, zcz- =3) 

o nTemperatureIonic in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9640 .9636 .9632 .9628 .9623 .9619 .9614 .9609 .9604 .9599 .9593 

.0002 .9497 .9491 .9486 .9480 .9474 .9468 .9461 .9454 .9447 .9440 .9432 

.0003 .9390 .9383 .9376 .9369 .9362 .9354 .9346 .9338 .9330 .9321 .9311 

.0004 .9301 .9293 .9286 .9278 .9269 .9261 .9252 .9242 .9232 .9222 .9212 

.0005 .9224 .9215 .9207 .9198 .9189 .9179 .9169 .9159 .9148 .9137 .9125 

.0006 .9155 .9146 .9137 .9127 .9117 .9107 .9096 .9084 .9073 .9061 .9048 

.0007 .9092 .9083 .9073 .9062 .9052 .9041 .9029 .9017 .9005 .8992 .8978 

.0008 .9035 .9024 .9014 .9003 .8992 .8980 .8968 .8955 .8942 .8928 .8914 

.0009 .8981 .8970 .8959 .8948 .8936 .8924 .8911 .8897 .8883 .8869 .8854 

.0010 .8931 .8920 .8908 .8896 .8884 .8871 .8858 .8843 .8829 .8814 .8798 

.0020 .8543 .8528 .8513 .8497 .8481 .8463 .8446 .8427 .8408 .8388 .8367 

.0030 .8265 .8248 .8230 .8211 .8192 .8172 .8151 .8129 .8106 .8083 .8059 

.0040 .8042 .8023 .8003 .7982 .7961 .7939 .7915 .7891 .7866 .7841 .7813 

.0050 .7855 .7834 .7812 .7790 .7767 .7742 .7717 .7691 .7664 .7637 .7607 
.0060 .7692 .7669 .7647 .7623 .7598 .7572 .7546 .7518 .7489 .7460 .7429 
.0070 .7547 .7524 .7500 .7474 .7449 .7421 .7393 .7364 .7334 .7303 .7271 
.0080 .7417 .7392 .7367 .7341 .7314 .7286 .7257 .7226 .7195 .7163 .7129 
.0090 .7298 .7272 .7246 .7219 .7191 .7162 .7132 .7100 .7068 .7035 .6999 
.0100 .7189 .7162 .7136 .7108 .7079 .7049 .7017 .6985 .6951 .6917 .6881 
.0200 .6408 .6376 .6344 .6310 .6276 .6240 .6202 .6164 .6124 .6083 .6040 
.0300 .5911 .5876 .5841 .5805 .5768 .5728 .5688 .5646 .5603 .5559 .5513 
.0400 .5549 .5512 .5476 .5437 .5398 .5357 .5315 .5271 .5226 .5180 .5132 
.0500 .5266 .5229 .5191 .5151 .5111 .5068 .5025 .4980 .4933 .4887 .4837 
.0600 .5037 .4998 .4959 A919 .4878 .4834 .4790 .4744 A697 .4649 A599 
.0700 .4845 A806 .4766 .4725 .4683 .4639 A595 .4548 A500 .4452 .4401 
.0800 .4681 A641 .4602 A560 .4518 .4473 .4428 .4381 A333 A284 .4232 
.0900 A539 .4499 A459 .4417 A375 A330 A284 A237 4188 A140 A088 
.1000 A415 A375 A334 .4292 .4249 .4204 A159 Alll .4062 .4013 .3961 



TABLE 61, Mean activity coefficients ofelectrolytes in aqueous solutions on avolume basis-Davies 
(Electrolyte, zz-=4) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 9562 .9559 .9556 .9553 .9550 .9549 .9545 .9541 .9537 .9534 .9532 .9528 

.002 .9890 .9385 .9381 .9376 .9373 .9371 .9366 .9360 .9354 .9351 .9348 .9342 

.0003 .9260 .9255 .9250 .9244 .9241 .9238 .9232 .9225 .9218 .9214 .9211 .9203 
.0004 .9153 .9148 .9142 .9135 .9131 .9128 .9121 .9113 .9105 .9100 .9097 .9088 
.0005 .9061 .9055 .9048 .9041 .9036 .9033 .9025 .9017 .9008 .9002 .8998 .8989 
.006 .8978 .8972 .8964 .8957 .8952 .8948 .8940 .8931 .8921 .8915 .8911 .8900 
.0007 .8904 .8896 .8889 .8880 .8875 .8871 .8862 .8853 .8842 .8836 .8831 .8820 
.0008 .8835 .8827 .8819 .8810 .8805 .8801 .8791 .8781 .8770 .8763 .8759 .8746 
.0009 .8771 .8763 .8754 .8745 .8739 .8735 .8725 .8714 .8703 .8696 .8691 .8678 
.0010 .8711 .8703 .8694 .8684 .8678 .8674 .8663 .8652 .8640 .8633 .8628 .8614 
.0020 .8252 .8241 .8229 .8217 .8209 .8203 .8189 .8174 .8158 .8149 .8142 .8124 
.0030 .7926 .7912 .7899 .7884 .7875 .7868 .7852 .7835 .7816 .7805 .7797 .7777 
.0040 .7666 .7651 .7636 .7620 .7610 .7602 .7584 .7565 .7545 .7533 .7524 .7502 

. .0050 .7448 .7433 .7416 .7399 .7388 .7380 .7360 .7340 .7318 .7305 .7296 .7272 
.0060 .7260 .7243 .7226 .7208 .7196 .7188 .7167 .7146 .7122 .7108 .7099 .7073 
.0070 .7094 .7076 .7058 .7039 .7027 .7018 .6996 .6974 .6950 .6935 .6925 .6898 
.0080 .6945 .6927 .6908 .6888 .6875 .6866 .6843 .6820 .6795 .6780 .6769 .6742 
.0090 .6809 .6790 .6771 .6750 .6737 .6728 .6705 .6680 .6654 .6639 .6628 .6599 
.0100 .6685 .6666 .6646 .6624 .6611 .6601 .6577 .6553 .6526 .6510 .6499 .6470 
.0200 .5809 .5787 .5763 .5739 .5723 .5711 .5684 .5655 .5624 .5605 .5592 .5558 
.0300 .5265 .5241 .5216 .5189 .5172 .5160 .5131 .5100 .5067 .5047 .5033 A997 
.0400 .4874 .4849 .4823 A795 .4778 .4765 .4735 .4703 .4669 A648 A634 A597 
.0500 A573 .4547 A521 A493 .4475 .4462 4431 A399 A364 .4343 .4329 .4291 
.0600 A331 A305 .4278 .4250 .4232 A219 .4187 .4155 .4119 .4098 A084 .4046 
.0700 .4136 A104 .4077 .4049 A030 .4017 .3986 .3953 .3917 .3896 .3882 .3843 
.0800 .3960 .3934 .3907 .3879 .3860 .3847 .3815 .3783 .3747 .3726 .3711 .3673 
.0900 .3815 .3788 .3761 .3732 .3714 .3701 .3669 .3636 .3601 .3580 .3565 .3527 
.1000 .3687 .3661 .3634 .3605 .3587 .3574 .3542 .3509 .3474 .3453 .3438 .3400 



TABLE 61. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Davies-Continued 
(Electrolyte,zz- =4) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9523 .9517 .9512 .9507 .9501 .9495 .9489 .9482 .9475 .9469 .9461 

.0002 .9335 .9828 .9320 .9313 .9805 .9297 .9288 .9279 .9270 .9260 .9250 

.0003 .9195 .9186 .9177 .9168 .9159 .9149 .9138 .9127 .9116 .9105 .9093 

.0004 .9079 .9069 .9059 .9049 .9038 .9026 .9015 .9002 .8990 .8977 .8963 

.0005 .8978 .8968 .8957 .8945 .8933 .8921 .8908 .8894 .8880 .8866 .8851 

.0006 .8889 .8878 .8866 .8853 .8840 .8827 .8813 .8798 .8783 .8768 .8751 

.0007 .8808 .8796 .8783 .8770 .8756 .8742 .8727 .8711 .8695 .8679 .8661 

.0008 .8734 .8721 .8707 .8693 .8679 .8664 .8648 .8632 .8615 .8597 .8579 

.0009 .8665 .8651 .8637 .8623 .8607 .8591 .8575 .8558 .8540 .8522 .8502 

.0010 .8601 .8586 .8572 .8556 .8540 .8524 .8506 .8488 .8470 .845i .8430 
.0020 .8107 .8088 .8068 .8048 .8028 .8006 .7983 .7960 .7935 .7911 .7884 
.0030 .7756 .7735 .7712 .7689 .7665 .7640 .7614 .7586 .7558 .7530 .7499 
.0040 .7479 .7455 .7430 .7405 .7378 .7351 .7322 .7292 .7261 .7230 .7196 
.0050 .7247 .7221 .7195 .7168 .7139 .7109 .7079 .7047 .7014 .6980 .6944 
.0060 .7048 .7020 .6992 .6963 .6933 .6902 .6870 .6836 .6801 .6766 .6728 
.0070 .6871 .6843 .6814 .6783 .6752 .6719 .6685 .6650 .6614 .6577 .6538 
.0080 .6714 .6684 .6654 .6622 .6590 .6556 .6521 .6484 .6447 .6409 .6368 
.0090 .6571 .6540 .6509 .6476 .6443 .6408 .6372 .6334 .6296 .6256 .6215 
.0100 .6440 .6408 .6376 .6343 .6309 .6273 .6236 .6197 .6158 .6118 .6075 
.0200 .5524 .5488 .5451 .5412 .5373 .5332 .5290 .5245 .5200 .5155 .5106 
.0300 .4961 .4922 .4883 .4842 A801 .4757 .4713 .4666 .4619 .4571 .4520 
.0400 .4560 .4520 .4480 .4438 .4395 .4351 .4305 .4258 .4209 A160 .4108 
.0500 .4253 .4212 .4172 .4129 .4086 .4041 .3995 .8947 .3898 .3849 .3797 
.0600 .4007 .8967 .3926 .8883 .3840 .3794 .3748 .3700 .3651 .8602 .3549 
.0700 .3805 .3764 .3723 .3681 .3637 .3592 .3545 .3497 .3449 .3399 .3347 
.0800 .3635 .3594 .3553 .3510 .3467 .3421 .3375 .3327 .3279 .3230 .3178 
.0900 .3488 .3448 .3407 .3364 .8321 .3276 .3230 .3182 .3134 .3085 .3034 
.1000 .3362 .3321 .3280 .3238 .8195 .3150 .8104 .3057 .8009 .2960 .2909 



TABLE 62. Mean activitycoefficients ofelectrolytes in aqueoussolutions on a volume basis -Davies 
(Electrolyte, zz = 6) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9351 .9346 .9341 .9337 .9333 .9331 .9325 .9320 .9313 .9309 .9307 .9300 
.0002 .9098 .9092 .9086 .9079 .9075 .9072 .9064 .9056 .9047 .9042 .9038 .9029 
.0003 .8911 .8904 .8896 .8888 .8883 .8879 .8870 .8860 .8850 .8844 .8839 .8828 
.0004 .8757 .8749 .8740 .8731 .8725 .8721 .8711 .8700 .8688 .8681 .8676 .8663 
.0005 .8625 .8616 .8606 .8596 .8590 .8585 .8574 .8562 .8549 .8541 .856 .8522 
.0006 .8509 .8498 .8487 .8477 .8470 .8465 .8452 .8440 .8426 .8417 .8412 .8396 
.0007 .8401 .8391 .8380 .8368 .8361 .8356 .8343 .8329 .8314 .8306 .8299 .8283 
.0008 .8304 .8293 .8282 .8270 .8262 .8256 .8242 .8228 .8218 .8203 .8197 .8180 
.0009 .8215 .8203 .8191 .8178 .8170 .8164 .8150 .8135 .8119 .8109 .8102 .8084 
.0010 .8131 .8119 .8106 .8093 8084 .8078 .8063 .8048 8031 .8021 .8014 '.7995 
.0020 .7497 .7481 .7465 .7448 .7437 .7429 .7410 .7390 .7369 .7356 .7347 .7323 
.0030 .7056 .7038 .7020 .7000 .6988 .6979 .6957 .6935 .6910 .6895 .6885 .6858 
.0040 .6712 .6693 .6673, .6652 .6638 .6628 .6605 .6580 .6554 .6538 .6527 .6498 
.0050 .6428 .6408 .6387 .6364 .6350 .6340 .6315 .6289 6260 .6244 .6232 .6201 
.0060 .6186 .6165' .6143 .6119 .6104 .6094 .6067 .6040 .6011 .5993 .5981 .5949 
.0070 .5975 .5953 .5930 .5906 .5890 .5879 .5852 .5824 .5793 .5775 .5763 .5730 
.0080 .5787 .5765 .5741 .5716 .5700 .5689 .5661 .5632 .5601 .5582 .5569 .5535 
.0090 .5619 .5596 .5571 .5546 .5530 .5518 .5490 .5460 .5428 .5409 .5396 .5361 
.0100 .5466 .5442 .5418 .5392 .5375 .5363 .5334 .5804 .5272 .5252 .5239 .5204 
.0200 .4428 A402 A375 .4347 .4329 .4316 A285 .4253 .4217 A197 A182 A144 
.0300 .3820 .3794 .3767 .3738 .3720 .3707 .3675 .3642 .3606 .3585 .3571 .3532 
.0400 .3403 .3377 .3349 .3321 .3303 .3290 .3258 .3225 .3190 .3169 .3155 .3117 
.0500 .3092 .3060 .3040 .3011 .2993 .2981 .2949 .2917 .2883 .2862 .2848 .2811 
.0600 .2850 .2825 .2798 .2770 .2753 .2740 .2709 .2678 .2644 .2624 .2610 .2573 
.0700 .2654' .2629 .2603 .2576 .2559 .2546 .2516 .2485 .2452 .2432 .2418 .2383 
.0800 .2492 .2468 .2442 .2415' .2398 .2386 .2357 .2326 .2294 .2274 .2261 .2226 
.0900 .2356 .2332 .2307 .2280 .2264 .2252 .2223 .2193 .2161 .2142 .2129 .2095 
.1000 .2239 .2215 .2191 .2165 .2148 .2137 .2108 .2079 .2048 .2029 2016 .1983 



TABLE 62. Mean activity coefficients ofelectrolytes in aqueous solutions on a volume basis -
Davies - Continued 

(Electrolyte, zu = 6) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 
70 75 80 85 90 95 100 

.0001 

.0002 

.0003 

.0004 

.0005 

.0006 
.0007 
.0008 
.0009 
.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0080 
.0090 
.0100 
.0200 
.0300 
.0400 
.0500 
.0600 
.0700 
.0800 

.9293 

.9019 

.8816 

.8650 

.8507 

.8381 

.8267 

.8163 

.8066 

.7976 

.7299 

.6831 

.6468 
.6170 
.5916 
.5696 
.5501 
.5326 
.5168 
.4106 
.3494 
.3079 
.2773 
.2537 
.2347 
.2191 

.9285 
.9009 
.8804 
.8636 
.8492 
.8364 
.8249 
.8144 
.8047 
.7956 
.7273 
.6802 
.6437 
.6137 
.5882 
.5660 
.5464 
.5289 
.5130 
.4065 
.3453 
.3039 
.2734 
.2498 
.2309 
.2154 

.9277 

.8998 

.8792 

.8622 

.8477 

.8348 

.8232 

.8125 

.8027 

.7936 

.7247 

.6773 
.6405 
.6103 
.5847 
.5624 
.5427 
.5251 
.5092 
A024 
.3412 
2998 
.2694 
.2460 
.2272 
.2118 

.9269 

.8987 

.8778 

.8607 

.8460 
.8330 
.8213 
.8106 
.8007 
.7915 
.7220 
.6742 
.6372 
.6068 
.5811 
.5587 
.5389 
.5212 
.5052 
.3982 
.3370 
.2957 
2654 
.2420 
.2233 
.2080 

.9261 
.8976 
.8765 
.8592 
.8443 
.8312 
.8194 
.8085 
.7986 
.7893 
.7192 
.6711 
.6338 
.6032 
.5773 
.5548 
.5350 
.5172 
.5011 
.3939 
.3326 
.2914 
.2612 
.2379 
.2193 
.2041 

.9252 

.8964 

.8750 

.8576 

.8426 

.8293 

.8173 

.8064 

.7963 
.7869 
.7163 
.6677 
.6302 
.5995 
.5734 
.5508 
.5308 
.5129 
A968 
.3893 
.3281 
.2870 
.2569 
.2337 
.2152 
.2001 

.9243 

.8951 
.8736 
.8559 
.8407 
.8273 
.8153 
.8042 
.7940 
.7846 
.7133 
.6643 
.6265 
.5956 
.5694 
.5466 
.5266 
.5086 
A924 
.3847 
.3235 
.2825 
.2525 
.2295 
.2111 
.1961 

.9233 

.8938 

.8720 

.8542 

.8388 

.8253 

.8131 

.8019 

.7916 

.7821 
.7101 
.6608 
.6227 
.5915 
.5652 
.5423 
.5221 
.5041 
.4879 
.3799 
.3188 
.2778 
.2480 
.2251 
.2068 
.1919 

.9224 

.8925 
.8704 
.8524 
.8369 
.8232 
.8108 
.7996 
.7892 
.7795 
.7069 
.6571 
.6188 
.5874 
.5609 
.5379 
.5176 
.4995 
.4832 
.3750 
.3139 
.2731 
.2434 
.2206 
.2025 
.1877 

.9213 

.8911 

.8688 

.8505 

.8349 

.8210 
.8085 
.7971 
.7866 
.7769 
.7036 
.6534 
.6148 
.5832 
.5565 
.5334 
.5130 
.4949 
A785 
.3701 
.3091 
.2684 
.2388 
.2162 
.1982 
.1835 

.9203 
.8896 
.8670 
.8486 
.8327 
.8187 
.8061 
.7946 
.7839 
.7741 
.7000 
.6494 
.6105 
.5787 
.5519 
.5286 
.5082 
.4899 
A735 
.3648 
.3039 
.2633 
.2339 
.2115 
.1936 
.1791 

.0900 

.1000 
.2060 
.1949 

.2024 

.1914 
.1988 
.1879 

.1951 

.1842 
.1914 
.1806 

.1875 

.1768 
.1836 
.1729 

.1795 

.1690 
.1754 
.1650 

.1714 

.1610 
.1671 
.1569 



TABLE 63. Mean activitycoefficientsofelectrolytes in aqueoussolutions on avolume basis -Davies 
(Electrolyte, zz- =8) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9144 .9138 .9132 .9125 .9121 .9118 .9111 .9103 .9095 .9090 .9087 .9077 

.0002 .8816 .8809 .8800 .8791 .8786 .8782 .8772 .8761 .8750 .8744 .8739 .8727 

.0003 .8575 .8566 .8556 .8546 .8539 .8534 .8522 .8510 .8497 .8489 .8483 .8469 

.0004 .8379 .8368 .8357 .8345 .8838 .8332 .8319 .8305 .8290 .8281 .8275 .8259 

.0005 .8210 .8198 .8186 .8174 .8165 .8159 .8145 .8130 .8114 .8104 .8097 .8079 

.0006 .8061 .8049 .8036 .8022 .8013 .8007 .7992 .7976 .7958 .7948 .7940 .7921 

.0007 .7928 .7914 .7901 .7886 .7877 .7870 .7854 .7837 .7818 .7807 .7799 .7779 

.0008 .7806 .7792 .7777 .7762 .7752 .7745 .7728 .7710 .7691 .7679 .7671 .7650 
0009 .7693 .7679 .7664 .7648 .7638 .7630 .7613 .7594 .7574 .7562 .7553 .7531 
.0010 .7589 .7574 .7558 .7542 .7531 .7524 .7505 .7486 .7465 .7452 .7444 .7421 
.0020 .6810 .6792 .6772 .6751 .6738 .6729 .6706 .6682 .6655 .6640 .6629 .6601 
.0030 .6281 .6261 .6239 .6216 .6201 .6191 .6165 .6138 .6109 .6092 .6080 .6048 
.0040 .5876 .5854 .5831 .5806 .5791 .5779 .5752 .5723 .5693 .5674 .5661 .5628 

00 .0050 .5548 .5524 .5500 .5474 .5458 .5446 .5418 .5388 .5356 .5336 .5323 .5288 
.0060 .5271 .5247 .5222 .5195 .5178 .5166 .5137 .5106 .5073 .5053 .5039 .5003 
.0070 .5032 .5008 A982 .4955 A937 .4925 .4895 A864 .4830 .4809 .4795 .4759 
.0080 .4823 .4798 .4771 .4744 A726 .4714 .4683 .4651 A617 .4596 A582 .4545 
.0090 .4636 .4611 .4584 .4557 A539 .4526 A495 .4463 .4428 .4407 .4393 .4355 
.0100 A469 .4443 .4416 A388 .4370 A358 A326 .4294 A259 .4238 .4223 .4185 
.0200 .3375 .3349 .3322 .3293 .3275 .3262 .3231 .3198 .3163 .3142 .3127 .3090 
.0300 .2772 .2747 .2720 .2693 .2675 .2663 .2632 .2601 .2567 .2547 .2533 .2497 
.0400 .2375 .2351 .2326 .2300 .2283 .2271 .2242 .2212 .2180 .2161 .2148 .2113 
.0500 .2091 .2068 .2044 .2018 .2002 .1991 .1963 .1935 .1904 .1886 .1874 .1841 
.0600 .1875 .1853 .1830 .1806 .1791 .1780 .1753 .1726 .1697 .1680 .1668 .1637 
.0700 .1706 .1684 .1662 .1639 .1624 .1614 .1589 .1562 .1535 .1518 .1507 .1477 
.0800 .1569 .1548 .1527 .1504 .1490 .1480 .1456 .1431 .1404 .1388 .1377 .1349 
.0900 .1455 .1435 .1415 .1393 .1380 .1370 .1346 .1322 .1297 .1282 .1271 .1244 
.1000 .1360 .1341 .1321 .1300 .1287 .1277 .1255 .1232 .1207 .1192 .1182 .1156 



I 
TABLE 63. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-

I Davies -Continued 
(Electrolyte, zz-=8) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9068 .9058 .9048 .9038 .9027 .9015 .9004 .8991 .8978 .8965 .8951 

.0002 .8714 .8701 .8687 .8673 .8658 .8643 .8627 .8610 .8593 .8575 .8556 

.0008 .8454 .8488 .8422 .8405 .8388 .8370 .8351 .8331 .8311 .8290 .8268 

.0004 .8242 .8224 .8206 .8188 .8168 .8148 .8127 .8104 .8082 .8058 .8034 

.0005 .8061 .8042 .8022 .8002 .7980 .7958 .7935 .7911 .7886 .7861 .7834 

.0006 .7902 .7881 .7860 .7838 .7815 .7791 .7767 .7741 .7715 .7688 .7659 

.0007 .7759 .7737 .7714 .7691 .7667 .7642 .7616 .7589 .7561 .7532 .7502 

.0008 .7628 .7605 .7582 .7558 .7533 .7506 .7479 .7450 .7421 .7391 .7359 

.0009 .7509 .7485 .7460 .7435 .7409 .7381 .7353 .7323 .7293 .7262 .7228 

.0010 .7397 .7a72 .7347 .7321 .7294 .7265 .7236 .7205 .7174 .7142 .7107 

.0020 .6572 .6541 .6510 .6478 .6444 .6409 .6373 .6335 .6297 .6258 .6216 

.0030 .6016 .5982 .5948 .5912 .5875 .5836 .5797 .5755 .5713 .5670 .5624 

.0040 .5594 .5558 .5521 .5483 .5444 .5403 .5361 .5317 .5273 .5227 .5179 

.0050 .5253 .5215 .5177 .5137 .5097 .5054 .5011 .4966 .4919 .4872 .4823 

.0060 .4967 .4928 .4889 .4849 .4807 .4764 .4719 .4673 .4625 .4577 .4527 
.0070 .4722 .4682 .4643 A601 A559 .4515 .4470 A422 .4374 .4326 .4274 
.0080 .4507 .4467 .4427 A885 .4343 .4298 .4252 .4204 A156 .4107 A055 
.0090 .4317 .4277 A237 A194 A151 A106 A060 A012 .3964 .3914 .8862 
.0100 A147 A107 .4066 .4028 .8980 .3935 .3889 .3841 .3792 .3743 .8690 
.0200 .3052 .3011 .2971 .2929 .2887 .2843 .2798 .2751 .2704 .2657 .2607 
.0300 .2461 .2423 .2384 .2345 .2305 .2263 .2221 .2177 .2134 .2090 .2043 
.0400 .2079 .2043 .2007 .1970 .1932 .1893 .1853 .1813 .1772 .1731 .1688 
.0500 .1809 .1774 .1740 .1705 .1670 .1633 .1596 .1558 .1520 .1481 .1441 
.0600 .1606 .1573 .1541 .1508 .1474 .1440 .1405 .1369 .1333 .1297 .1260 
.0700 .1448 .1417 .1886 .1355 .1323 .1290 .1257 .1223 .1189 .1156 .1120 
.0800 .1321 .1291 .1262 .1232 .1202 .1171 .1139 .1107 .1075 .1043 .1010 
.0900 .1217 .1189 .1161 .1132 .1103 .1073 .1043 .1013 .0982 .0952 .0920 
.1000 .1130 .1103 .1076 .1048 .1021 .0992 .0963 .0934 .0905 .0876 .0846 



TABLE 64. Meanactivitycoefficients ofelectrolytes in aqueoussolutions on avolume basis-Davies 
(Electrolyte, zz-=9) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9042 .9036 .9029 .9021 .9017 .9014 .9005 .8997 .8988 .8982 .8978 .8968 

.0002 .8679 .8670 .8661 .8651 .8645 .8640 .8629 .8618 .8605 .8598 .8593 .8579 

.0003 .8412 .8402 .8391 .8379 .8372 .8367 .8354 .8340 .8326 .8317 .8311 .8295 

.0004 .8195 .8184 .8171 .8159 .8150 .8144 .8130 .8115 .8098 .8089 .8082 .8064 

.0005 .8010 .7997 .7984 .7970 .7961 .7955 .7939 .7922 .7904 .7894 .7886 .7867 

.0006 .7847 .7833 .7819 .7804 .7795 .7788 .7771 .7753 .7734 .7723 .7715 .7694 

.0007 .7701 .7686 .7671 .7655 .7645 .7638 .7620 .7602 .7581 .7569 .7561 .7539 

.0008 .7568 .7553 .7537 .7520 .7510 .7502 .7483 .7464 .7443 .7430 .7421 .7398 

.0009 .7445 .7430 .7413 .7396 .7385 .7377 .7357 .7337 .7315 .7302 .7293 .7269 

.0010 .7332 .7316 .7299 .7281 .7269 .7261 .7241 .7220 .7197 .7183, .7174 .7149 

.0020 .6491 .6471 .6450 .6428 .6414 .6404 .6379 .6353 .6325 .6309 .6297 .6267 

.0030 .5927 .5905 .5881 .5857 .5842 .5830 .5803 .5775 .5744 .5726 .5713 .5680 

.0040 .5499 .5475 5451 .5425 .5408 .5397 .5368 .5338 .5306 .5286 .5273 .5238 
0 .0050 .5154 .5129 .5104 .5077 .5060 .5048 .5018 .4987 .4953 .4933 .4919 .4883 

.0060 .4865 .4840 .4814 .4787 .4769 .4757 .4726 .4694 .4660 .4640 .4625 .4588 

.0070 .4618 .4593 A566 .4538 .4521 .4508 .4477 .4444 .4410 .4389 A374 .4337 

.0080 .4402 A377 A350 A322 .4304 .4291 A259 .4227 .4192 A171 .4156 .4118 

.0090 .4212 A186 .4159 .4130 A112 .4099 .4067 A035 .3999 .3978 .3964 .3926 

.0100 .4041 A015 .3988 .3959 .3941 .3928 .3896 .3863 .3828 .3807 .3792 .3754 
.0200 .2946 .2921 .2894 .2866 .2849 .2836 .2805 .2773 .2739 .2719 .2704 .2668 
.0300 .2361 .2337 .2312 .2285 .2269 .2257 .2228 .2198 .2166 .2147 .2134 .2099 
.0400 .1985 .1962 .1938 .1914 .1898 .1887 .1860 .1832 .1802 .1784 .1772 .1740 
.0500 .1719 .1698 .1676 .1653 .1638 .1627 .1602 .1576 .1548 .1531 .1520 .1490 
.0600 .1521 .1501 .1480 .1458 .1444 .1434 .1410 .1386 .1859 .1344 .1333 .1305 
.0700 .1367 .1348 .1328 .1307 .1294 .1285 .1262 .1239 .1214 .1199 .1189 .1163 
.0800 .1244 .1226 .1207 .1187 .1175 .1166 .1144 .1122 .1099 .1085 .1075 .1050 
.0900 .1144 .1126 .1108 .1089 .1077 .1068 .1048 .1027 .1004 .0991 .0982 .0959 
.1000 .1060 .1043 .1025 .1007 .0996 .0988 .0968 .0948 .0926 .0914 .0905 .0883 



TABLE 64. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Davies -Continued 

(Elecuolyte, z.z_ =9) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8958 .8947 .8936 .8924 .8912 .8899 .8886 .8872 .8858 .8844 .8828 

.0002 .8565 .8551 .8536 .8520 .8504 8487 .8469 .8450 .8431 .8412 .8391 

.0003 .8278 .8261 .8243 .8225 .8206 .8185 .8165 .8143 .8121 .8098 .8073 

.0004 .8045 .8026 .8006 .7985 .7964 .7942 .7919 .7894 .7869 .7844 .7817 

.0005 .7847 .7826 .7804 .7782 .7759, .7734 .7709 .7683 .7656 .7628 .7599 

.0006 .7673 .7650 .7627 .7603 .7578 .7552 .7525 .7497 .7468 .7439 .7408 

.0007 .7516 .7493 .7468 .7443 .7417 .7389 .7361 .7331 .7301 .7270 .7237 

.0008 .7375 .7350 .7324 .7298 .7270 .7242 .7212 .7181 .7149 .7117 .7083 

.0009 .7244 .7218 .7192 .7164 .7136 .7106 .7076 .7043 .7010 .6977 .6941 

.0010 .7124 .7097 .7070 .7041 .7012 .6981 .6949 .6916 .6882 .6847 .6810 

.0020 .6236 .6203 .6170 .6135 .6100 .6062 .6024 .5984 .5943 .5902 .5857 

.0030 .5646 .5610 .5574 .5536 .5497 .5457 .5415 .5371 .5327 .5282 .5234 
- .0040 .5202 .5164 .5126 .5086 .5046 .5003 .4959 .4914 .4867 .4820 .4770 

.0050 .4846 .4807 A768 .4727 .4685 .4641 .4596 A550 .4502 A454 A402 

.0060 .4551 A511 A471 A429 .4387 .4342 .4296 .4249 .4200 A151 .4100 

.0070 .4299 A259 A218 A176 .4133 .4087 A041 .3994 .3945 .3896 .3843 

.0080 .4080 A039 .3998 .3956 .3913 .3867 .3821 .3773 .3724 .3675 .3622 

.0090 .3887 .3846 .3805 .3763 .3719 .3674 .3628 .3579 .3531 .3481 .3429 

.0100 .3715 .3674 .3633 .3591 .3547 .3502 .3456 .3408 .3359 .3310 .3258 

.0200 .2631 .2592 .2553 .2513 .2472 .2429 .2386 .2341 .2297 .2251 .2204 

.000 .2065 .2029 .1993 .1956 .1919 .1880 .1840 .1800 .1759 .1718 .1675 

.0400 .1708 .1675 .1642 .1608 .1573 .1537 .1501 .1464 .1427 .1390 .1351 

.0500 .1461 .1429 .1399 .1367 .1335 .1302 .1269 .1235 .1201 .1167 .1132 

.0600 .1278 .1249 .1220 .1190 .1161 .1130 .1099 .1068 .1036 .1005 .0972 

.0700 .1137 .1110 .1083 .1055 .1027 .0999 .0970 .0941 .0911 .0882 .0852 

.0800 .1026 .1000 .0974 .0948 .0922 .0895 .0868 .0841 .0813 .0786 .0758 

.0900 .0935 .0911 .0887 .0862 .0837 .0812 .0786 .0761 .0735 .0709 .0683 

.1000 .0860 .0837 .0814 .0791 .0767 .0743 .0719 .0695 .0670 .0646 .0621 



TABLE 65. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Davies 
(Electrolyte, zz. = 12) 

Ionic Temperature in derees Celsius 
strength 0 5 10 15 18 20 25 30 85 38 40 45 

.0001 .8744 8735 .8726 .8717 .8711 .8707 .8696 .8685 .8674 .8667 .8662 .8649 

.002 .8278 .8267 .8255 .8248 .8235 .8229 .8216 .8201 .8185 .8176 .8169 .8152 

.0003 .7941 .7928 .7914 .7900 .7891 .7884 .7868 .7851 .7832 .7821 .7814 .7793 

.0004 .7669 .7655 .7640 .7623 .7618 .7606 .7588 .7569 .7549 .7536 .7528 .7506 

.0005 .7439 .7428 .7407 .7889 .7878 .7370 .7351 7381 .7309 .7295 .7286 .7262 

.0006 .7238 .7221 .7204 .7185 .7173 .7165 .7144 .7123 .7099 .7085 .7075 .7050 

.0007 .7058 .7041 .7023 .7003 .6991 .6982 .6960 .6938 .6913 .6898 .6888 .6861 

.0008 .6896 .6878 .6859 .6839 .6826 .6816 .6794 .6770 .6745 .6729 .6719 .6691 

.0009 .6748 .6729 .6709 .6688 .6675 .6665 .6642 .6618 .6591 .6575 .6564 .6535 

.0010 .6611 .6592 .6571 .6550 .6536 *.6526 .6502 .6477 .6450 .483 .6422 .6392 

.0020 .5620 .5597 .5573 .5547 5531 .5519 .5491 .5462 .5430 .5411 .5897 .5863 

.0030, .4978 A954 .4928 A901 A883 A871 .4840 .4809 .4775 .4755 .4741 .4704 

.0040 .4505 .4479 .4452 .4424 .4407 .4394 .4362 .4330 .4295 .4274 .4260 .4222 

.0050 .4132 .4106 .4079 .4050 .4032 .4019 .3988 .3955 .3919 .3898 .3884 .3845 

.0060 .3827 .380i .3773 .3745 .3726 .3713 .3681 .3648 .3613 .3592 .3577 .3539 

.0670 .3570 .3544 .3516 .3488 .3469 .3456 .3425 .3392 .3356 .3335 .3321 .3283 

.0080 .3349 .3323 .3296 .3267 .3249 .3236 .3205 .3172 .3137 .3116 .3102 .3064 

.0090 .3157 .3131 .3104 .3076 .3058 .3045 .3014 .2981 .2947 .2926 .2912 .2874 

.0100 .2987 .2962 .2985 .2907 .2889 .2876 .2846 .2814 .2779 .2759 .9745 .2708 

.0200 .1961 .1938 .1914 .1890 .1874 .1863 .1836 .1808 .1779 .1761 .1749 .1717 

.0300 .1459 .1436 .1419 .1397 .1384 .1374 .1350 .1326 .1301 .1285 .1275 .1248 

.0400 .1158 .1140 .1122 .1103 .1091 .1082. .1061 .1040 .1018 .1004 .0995 .0972 

.0500 .0956 .0940 .0924 .0907 .0896 .0888 .0870 .0851 .0881 .0819 .0811 .0790 

.0600 .0812 .0798 .0788 .0767 .0758 .0751 .0734 .0717 .0699 .0688 t0681 .0662 

.0700 .0705 .0691 .0678 .0664 .0655 .0648 .0633 .0618 .0601 .0592 .0585 .0568 

.0800 .0621 .0609 .0596 .0583 .0575 .0569 .0555 .0541 .0526 .0517 .0511 .0496 

.0900 .0555 .0544 .0532 .0526 .0512 .0507 .0494 .0481 .0467 .0459 .0458 .0439 

.1000 .0501 .04§1 .0480 .0469 .0462 .0457 .0444 .0432 .0419 .0412 .0406 .0898 



TABLE 65. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Davies- Continued 
(Elctrolyte,4~- = 12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8685 .8621 .8607 .8592 .8576 .8560 .8543 .8525 8507 .8489 .8469 

.0002 .8134 .8116 .8097 .8077 .8056 .8035 .8013 .7989 .7965 .7941 .7915 

.0003 .7773 .7751 .7729 .7706 .7682 .7657 .7631 .7604 .7576 .7548 .7518 

.0004 .7483 .7459 .7434 .7409 .7382 .7354 .7326 .7296 .7265 .7234 .7200 

.0005 .7238 .7212 .7185 .7158 .7129 .7099 .7069 .7036 .7003 .6970 .6934 

.0006 .7024 .6996 .6968 .6939 .6909 .6877 .6845 .6811 .6776 .6740 .6702 

.0007 .6834 .6805 .6776 .6745 .6714 .6680 .6646 .6611 .6574 .6537 .6498 

.0008 .6663 .6633 .6602 .6570 .6538 .6503 .6468 .6431 .6893 .6354 .6313 

.0009 .6506 .6475 .6444 .6411 .6377 .6341 .6305 .6267 .6228 .6188 .6146 

.0010 .6362 .6330 .6298 .6264 .6229 .6193 .6155 .6116 .6076 .6035 .5992 

.0020 .5328 .5290 .5253 .5213 .5173 .5131 .5088 .5043 .4997 .4950 A901 

.0030 .4667 .4627 .4587 .4546 .4503 .4459 .4414 A366 A318 A269 .4218 
. .0040 .4184 .4143 .4102 .4060 .4017 .3972 .3925 .3877 .3829 .3779 .3727 

.0050 .3807 .3766 .3725 .3682 .3639 .3593 .3547 .3499 .3450 .3401 .3349 

.0060 .3500 .3460 .3419 .3376 .3333 .3288 .3242 .3194 .3146 .3097 .3045 

.0070 .3244 .3204 .3163 .3121 .3078 .3033 .2988 .2941 .2893 .2845 .2794 

.0080 .3026 .2986 .2946 .2904 .2862 .2818 .2773 .2726 .2679 .2632 .2582 

.0090 .2837 .2797 .2757 .2716 .2675 .2631 .2587 .2541 .2495 .2449 .2400 

.0100 .2671 .2632 .2593 .2552 .2511 .2468 .2425 .2380 .2335 .2290 .2242 

.0200 .1686 .1653 .1620 .1586 .1551 .1516 .1480 .1443 .1406 .1370 .1331 

.0300 .1221 .1192 .1164 .1136 .1107 .1077 .1047 .1016 .0986 .0955 .0924 

.0400 .0948 .0923 .0899 .0874 .0849 .0824 .0798 .0772 .0746 .0720 .0693 

.0500 .0769 .0747 .0726 .0704 .0682 .0660 .0638 .0615 .0592 .0570 .0547 

.0600 .0644 .0624 .0605 .0586 .0566 .0546 .0527 .0506 .0487 .0467 .0447 

.0700 .0551 .0533 .0516 .0499 .0481 .0463 .0446 .0428 .0410 .0393 .0375 

.0800 .0480 .0464 .0448 .0432 .0417 .0400 .0385 .0368 .0352 .0337 .0321 

.0900 .0425 .0410 .0395 .0381 .0366 .0352 .0337 .0322 .0308 .0294 .0279 

.1000 .0380 .0366 .0353 .0339 .0326 .0312 .0299 .0286 .0272 .0259 .0246 



TABLE 66. Mean activitycoefficients of electrolytes in aqueous solutionson a volume basis-Davies 
(Electrolyte, zz-= 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8361 .8350 .8339 .8327 .8320 .8314 .8301 .8287 .8272 .8263 .8256 .8240 

.0002 .7773 .7759 .7744 .7729 .7719 .7712 .7694 .7676 .7657 .7645 .7637 .7615 

.0003 .7354 .7338 .7321 .7303 .7291 .7283 .7263 .7242 .7220 .7206 .7197 .7172 

.0004 .7020 .7002 .6984 .6964 .6952 .6943 .6921 .6898 .6873 .6858 .6848 .6821 

.0005 .6740 .6721 .6702 .6681 .6667 .6658 .6634 .6610 .6583 .6567 .6556 .6528 

.0006 .6498 .6479 .6458 .6435 .6421 .6411 .6387 .6361 .6333 .6316 .6305 .6275 

.0007 .6285 .6264 .6242 .6219 .6204 .6194 .6168 .6141 .6113 .6095 .6083 .6052 

.0008 .6093 .6071 .6049 .6025 .6010 .5999 .5972 .5945 .5915 .5897 .5885 .5852 

.0009 .5919 .5897 .5873 .5849 .5834 .5822 .5795 .5767 .5736 .5718 .5705 .5672 

.0010 .5759 .5737 .5713 .5688 .5672 .5661 .5633 .5604 .5572 .5554 .5541 .5507 

.0020 .4638 .4612 .4586 A558 .4540 A528 .4496 .4464 .4430 .4409 .4394 .4357 

.0030 .3946 .3920 .3892 .3864 .3845 .3832 .3801 .3768 .3732 .3711 .3696 .3658 

.0040 .3453 .3427 .3400 .3371 .3353 .3340 .3309 .3276 .3241 .3220 .3205 .3167 

.0050 .3078 .3052 .3025 .2997 .2979 .2966 .2935 .2903 .2868 .2848 .2833 .2796 
.0060 .2778 .2753 .2726 .2699 .2681 .2669 .2638 .2607 .2573 2553 .2539 .2503 
.0070 .2532 .2508 .2482 2455 .2438 .2426 .2396 .2365 .2333 .2313 .2300 .2265 
.0080 .2326 .2302 .2277 .2250 .2234 .2222 .2193 .2163 .2132 .2113 .2100 .2066 
.0090 .2150 .2126 .2102 .2076 .2060 .2049 .2021 .1992 .1961 .1943 .1930 .1897 
.0100 .1997 .1974 .1951 .1926 .1910 .1899 .1872 .1844 .1814 .1796 .1784 .1752 
.0200 .1139 .1122 .1103 .1085 .1073 .1064 .1044 .1023 .1000 .0987 .0978 .0955 
.0300 .0768 .0754 .0740 .0725 .0716 .0709 .0693 .0676 .0659 .0649 .0642 .0624 
.0400 .0564 .0553 .0541 .0529 .0521 .0516 .0503 .0489 .0475 .0467 .0461 .0447 
.0500 .0437 .0428 .0418 .0407 .0401 .0396 .0385 .0374 .0363 .0356 .0351 .0339 
.0600 .0352 .0343 .0335 .0326 .0321 .0317 .0307 .0298 .0288 .0282 .0278 .0268 
.0700 .0291 .0284 .0276 .0269 .0264 .0260 .0252 .0244 .0236 .0230 .0227 .0218 
.0800 .0246 .0240 .0233 .0226 .0222 .0219 .0212 .0205 .0197 .0193 .0190 .0182 
.0900 .0212 .0206 .0200 .0194 .0190 .0188 .0181 .0175 .0168 .0164 .0162 .0155 
.1000 .0185 .0180 .0174 .0169 .0166 .0163 .0157 .0152 .0146 .0142 .0140 .0134 



TABLE 66. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -
Davies -Continued 

(Electrolyte, z,- =16) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8223 .8205 .8187 .8168 .8148 .8128 .8106 .8084 .8061 .8038 .8012 

.0002 .7593 .7570 .7547 .7522 .7496 .7470 .7442 .7413 .7884 .7853 .7321 

.0003 .7147 .7120 .7093 .7065 .7036 .7005 .6974 .6941 .6907 .6872 .6835 

.0004 .6793 .6764 .6735 .6704 .6672 .6688 .6604 .6568 .6531 .6494 .6454 

.0005 .6498 .6467 :6436 .6403 .6369 .6333 .6297 .6258 .6219 .6180 .6137 

.0006 .6244 .6211 .6178 .6143 .6108 .6071 .6032 .5992 .5952 .5910 .5866 

.0007 .6020 .5986 .5951 .5915 .5879 .5840 .5800 .5759 .5717 .5674 .5628 

.0008 .5819 .5784 .5749 .5712 .5674 .5634 .5593 .5551 .5507 .5463 .5416 

.0009 .5638 .5602 .5566 .5528 .5489 .5448 .5406 .5363 .5318 .5273 .5225 

.0010 .5472 .5435 .5398 .5360 .5320 .5278 .5236 .5192 .5146 .5100 .5051 

.0020 .4319 .4279 .4238 .4196 .4153 .4108 A062 A014 .3965 .3916 .8864 

.0030 .3620 .3579 .3538 .3495 .3452 .3406 .3360 .3312 .3264 .3215 .3163 

.0040 .3129 .3089 .3048 .3006 .2964 .2919 .2874 .2827 .2780 .2732 .2682 

.0050 .2759 .2720 .2680 .2639 .2598 .2555 .2511 .2466 .2420 .2374 .2326 

.0060 .2467 .2429 .2390 .2351 .2311 .2269 .2227 .2183 .2139 .2095 .2049 

.0070 .2229 .2192 .2155 .2117 .2078 .2038 .1998 .1956 .1914 .1871 .1827 

.0080 .2032 .1996 .1960 .1923 .1886 .1847 .1808 .1768 .1727 .1687 .1644 

.0090 .1864 .1829 .1795 .1759 .1723 .1686 .1649 .1610 .1571 .1532 .1492 

.0100 .1720 .1687 .1653 .1619 .1584 .1548 .1512 .1475 .1438 .1401 .1362 

.0200 .0931 .0907 .0883 .0858 .0834 .0808 .0783 .0757 .0731 .0706 .0680 

.0300 .0606 .0587 .0569 .0550 .0531 .0512 .0493 .0474 .0455 .0437 .0417 

.0400 .0432 .0417 .0403 .0388 .0373 .0358 .0344 .0329 .0314 .0300 .0285 

.0500 .0327 .0315 .0303 .0291 .0279 .0267 .0255 .0243 .0231 .0219 .0208 

.0600 .0258 .0248 .0237 .0227 .0217 .0207 .0197 .0187 .0178 .0168 .0159 

.0700 .0210 .0201 .0192 .0183 .0175 .0166 .0158 .0150 .0141 .0134 .0126 

.0800 .0174 .0167 .0159 .0152 .0144 .0137 .0130 .0123 .0116 .0109 .0102 

.0900 .0148 .0141 .0135 .0128 .0122 .0115 .0109 .0103 .0096 .0091 .0085 

.1000 .0128 .0122 .0116 .0110 .0104 .0098 .0093 .0087 .0082 .0077 .0072 



TABLE 67. Mean activitycoeffwcients ofelectrolytes in aqueous solutionson aweight basis -Davies 
(Electrolyte., z+.= 1) 

Ionic 
strength 0 5 10 15' 

Temxerature in degrees Celsius 

18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9886 .9886 .9885 .9884 .9883 .9882 .9882 .9881 .9880 

.0002 .9844 .9843 .9842 .9840 .9840 .9839 .9838 .9836 .9835 .9834 .9834 .9832 

.0003 .9810 .9808 .9807 .9806 .9805 9804 .9802 .9801 .9799 .9798 .9797 .9795 

.0004 .9781 .9780 .9778 .9776 .9775 .9775 .9773 .9771 .9769 .9768 .9767 .9765 

.0005 .9756 .9755 .9753 .9751 .9750 .9749 .9747 .9745 .9743 .9742 .9741 .9738 

.0006 .9734 .9732 .9730 .9728 .9727 .9726 .9724 .9722 .9719 .9718 .9717 .9714 

.0007 .9714 .9712 .9710 .9708 .9706 .9705 .9703 .9701 .9698 .9696 .9695 .9692 

.0008 .9695 .9693 .9691 .9688 .9687 .9686 .9683 .9681 .9678 .9676 .9675 .9672 

.0009 .9678 .9675 .9673 .9670 .9669 .9668 .9665 .9663 .9660 .9658 .9657 .9653 

.0010 .9661 .9659 .9656 .9654 .9652 .9651 .9648 .9645 .9642 .9640 .9639 .9636 

.0020 .9531 .9528 .9525 .9521 .9519 .9517 .9513 .9509 .9505 .9503 .9501 .9496 

.0030 .9435 .9431 .9427 .9428 .9421 .9419 .9414 .9409 .9404 .9401 .9399 .9394 

.0040 .9357 .9353 .9348 .9343 .9340 .9338 .9333 .9328 .9322 .9318 .9316 .9310 

.0050 .9290 .9285 .9280 .9275 .9272 .9269 .9264 .9258 .9251 .9247 .9245 .9238 

.0060 .9231 .9225 .9220 .9214 .9211 .9208 .9202 .9196 .9189 .9185 .9182 .9175 

.0070 .9177 .9172 .9166 .9160 .9156 .9154 .9147 .9140 .9138 .9128 .9125 .9118 

.0080 .9129 .9123 .9117 .9110 .9106 .9104 .9097 .9089 .9082 .9077 .9074 .9066 

.0090 

.0100 
.9084 
.9042 

.9078 

.9036 
.9071 
.9029 

.9065 

.9022 
.9060 
.9018 

.9057 

.9015 
.9050 
.9007 

.9043 

.8999 
.9035 
.8991 

.9030 

.8986 
.9026 
.8982 

.9018 
.8973 

.0200 .8730 .8722 .8713 .8704 .8699 .8695 .8685 .8674 .8664 .8657 .8652 .8641 

.09300 

.0400 
.8518 
.8355 

.8508 

.8345 
.8498 
.8334 

.8488 
.8322 

.8482 

.8315 
.8477 
.8310 

.8466 

.8298 
.8454 
.8285 

.8441 

.8271 
.8434 
.8263 

.8428 

.8257 
.8415 
.8242 

.0500 .8223 .8212 .8200 .8188 .8180 .8175 .8161 .8147 .8133 .8124 .8118 .8102 

.0600 
.0700 
.0800 
.0900 
.1000 

.8112 
.8017 
;7933 
.7859 
7793 

.8100 

.8004 

.7920 
.7845 
.7779 

.8088 

.7991 

.7907 

.78a2 

.7765 

.8075 

.7977 

.7892 

.7817 

.7750 

.8067 

.7969 
.7884 
.7808 
.7741 

.8061 

.7963 

.7878 

.7802 
.7734 

.8047 

.7948 

.7862 

.7786 

.7718 

.8032 

.7933 

.7846 

.7770 

.7701 

.8017 

.7917 

.7830 
.7753 
.7683 

.8007 

.7907 

.7820 

.7742 

.7673 

.8001 

.7900 

.7813 

.7735 
.7665 

.7984 

.7883 
.7795 
.7716 
.7646 



TABLE 67. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Davies- Continued 

(Electrolyte, 4z,= 1) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9879 .9878 .9877 .9876 .9874 .9873 .9871 .9870 .9869 .9867 .9865 

.0002 .9830 .9829 .9827 .9825 .9823 .9822 .9820 .9818 .9815 .9813 .9811 

.0003 .9793 .9791 .9789 .9787 .9785 .9783 .9780 .9778 .9775 .9773 .9770 

.0004 .9763 .9760 .9758 .9756 .9753 .9750 .9748 .9745 .9742 .9739 .9786 

.0005 .9736 .9733 .9731 .9728 .9725 .9722 .9719 .9716 .9713 .9709 .9706 

.0006 .9712 .9709 .9706 .9703 .9700 .9697 .9693 .9690 .9686 .9683 .9679 

.0007 .9690 .9687 .9683 .9680 .9677 .9674 .9670 .9666 .9662 .9659 .9654 

.0008 .9669 .9666 .9663 .9659 .9656 .9652 .9648 .9644 .9640 .9636 .9632 

.0009 .9650 .9647 .9643 .9640 .9636 .9632 .9628 .9624 .9620 .9615 .9611 

.0010 .9632 .9629 .9625 .9621 .9617 .9613 .9609 .9605 .9600 .9596 .9591 

.0020 .9492 .9487 .9482 .9477 .9471 .9466 .9460 .9454 .9448 .9441 .9485 

.0030 .9388 .9382 .9376 .9370 .9364 .9357 .9350 .9343 .9336 .9328 .9320 
.j .0040 .9304 .9297 .9290 .9283 .9276 .9268 .9261 .9252 .9244 .9235 .9226 

.0050 .9231 .9224 .9216 .9209 .9201 .9192 .9184 .9175 .9166 .9156 .9146 

.0060 .9167 .9159 .9151 .9143 .9134 .9125 .9116 .9107 .9097 .9086 .9076 

.0070 .9110 .9101 .9093 .9084 .9075 .9065 .9055 .9045 .9034 .9024 .9012 

.0080 .9057 .9048 .9039 .9030 .9020 .9010 .9000 .8989 .8978 .8966 .8954 

.0090 .9009 .9000 .8990 .8980 .8970 .8960 .8949 .8937 .8926 .8914 .8901 

.0100 .8964 .8954 .8944 .8934 .8924 .8913 .8901 .8889 .8877 .8865 .8852 

.0200 .8629 .8616 .8603 .8590 .8576 .8562 .8547 .8532 .8516 .8500 .8483 

.0300 .8401 .8387 .8372 .8357 .8341 .8325 .8308 .8290 .8272 .8253 .8234 

.0400 .8227 .8211 .8195 .8178 .8161 .8143 .8125 .8105 .8085 .8065 .8044 

.0500 .8086 .8069 .8051 .8033 .8015 .7996 .7976 .7956 .7934 .7913 .7890 
.0600 .7967 .7949 .7931 .7912 .7893 .7873 .7852 .7830 .7808 .7785 .7761 
.0700 .7865 .7847 .7828 .7808 .7788 .7767 .7745 .7722 .7699 .7675 .7650 
.0800 .7776 .7757 .7737 .7717 .7696 .7674 .7652 .7628 .7604 .7580 .7554 
.0900 .7697 .7677 .7657 .7636 .7614 .7592 .7569 .7545 .7520 .7495 .7468 
.1000 .7627 .7606 .7585 .7564 .7542 .7519 .7495 .7471 .7445 .7419 .7392 



TABLE 68. Mean activity coefficients ofelectrolytes in aqueoussolutionson a weight basis-Dazies 
(Electrolyte, z+z.=2) 

Ionic Temperature in degrees Celsius. 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9779 .9777 .9776 .9774 .9773 .9772 .9770 .9768 .9766 .9765 .9764 .9762 

.0002 .9690 .9688 .9686 .9683 .9682 .9681 .9678 .9676 .9673 .9671 .9670 .9667 

.0003 .9623 .9620 .9618 .9615 .9613 .9612 .9609 .9606 .9602 .9600 .9599 .9595 

.0004 .9567 .9564 .9561 .9558 .9556 .9555 .9551 .9547 .9548 .9541 .9539 .9535 

.0005 .9519 .9516 .9512 .9508 .9506 .9505 .9501 .9497 .9492 .9490 .9488 .9483 

.0006 .9475 .9472 .9468 .9464 .9462 .9460 .9456 .9451 .9447 .9444 .9442 .9437 

.0007 .9436 .9432 .9428 .9424 .9421 .9419 .9415 .9410 .9405 .9402 .9400 .9394 

.0008 .9399 .9395 .9391 .9387 .9384 .9382 .9377 .9372 .9367 .9363 .9361 .9355 

.0009 .9365 .9361 .9357 .9352 .9349 .9347 .9342 .9336 .9331 .9327 .9325 .9319 

.0010 .9334 .9329 .9324 .9319 .9316 .9314 .9309 .9303 .9297 .9294 .9291 .9285 

.0020 .9084 .9078 .9072 .9065 .9061 .9058 .9051 .9043 .9035 .9030 .9027 .9018 

.0030 .8903 .8895 .8888 .8880 .8875 .8871 .8863 .8854 .8844 .8838 .8834 .8824 

.0040 .8755 .8747 .8739 .8730 .8724 .8720 .8711 .8701 .8690 .8683 .8679 .8667 

.0050 .8630 .8621 .8612 .8602 .8596 .8592 .8581 .8570 .8559 .8552 .8547 .8534 

.0060 .8521 .8511 .8501 .8490 .8484 .8479 .8468 .8456 .8444 .8436 .8431 .8417 

.0070 .8422 .8412 .8402 .8390 .8384 .8379 .8367 .8354 .8341 .8333 .8327 .8313 

.0080 .8333 .8323 .8311 .8300 .8293 .8287 .8275 .8262 .8248 .8239 .8234 .8219 

.0090 .8252 .8240 .8229 .8217 .8209 .8204 .8191 .8177 .8163 .8154 .8148 .8132 

.0100 .8176 .8164 .8152 .8140 .8132 .8126 .8113 .8099 .8084 .8074 .8068 .8052 

.0200 .7622 .7607 .7592 .7576 .7567 .7560 .7542 .7525 .7506 .7494 .7486 .7466 

.0300 .7256 .7239 .7222 .7204 .7194 .7186 .7166 .7146 .7125 .7112 .7104 .7081 

.0400 .6981 .6963 .6945 .6926 .6914 .6906 .6885 .6863 .6841. .6827 .6817 .6793 

.0500 .6762 .6743 .6724 .6704 .6692 .6683 .6661 .6638 .6614 .6600 .6590 .6564 

.0600 .6581 .6561 .6541 .6520 '.6507 .6498 .6475 .6452 .6427 .6412 .6401 .6375 

.0700 .6427 .6406 .6386 .6364 .6351 .6341 .6318 .6293 .6268 .6252 .6242 .6214 

.0800 .6293 .6273 .6251 .6229 .6215 .6206 .6182 .6157 .6131 .6114 .6104 .6075 

.0900 .6176 .6155 .6133 .6111 .6097 .6087 .6062 .6037 .6010 .5994 .5983 .5954 

.1000 .6072 .6051 .6029 .6006 .5992 .5981 .5956 .5931 .5904 .5887 .5875 .5846 



TABLE 68. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Davies - Continued 

(Electrolyte, z~z= 2) 

So nTemperatureIonic in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9760 .9757 .9755 .9753 .9750 .9747 .9745 .9742 .9739 .9736 .9732 

.0002 .9664 .9660 .9657 .9654 .9650 .9646 .9643 .9638 .9634 .9630 .9626 

.0003 .9591 .9587 .9583 .9579 .9575 .9570 .9566 .9561 .9556 .9551 .9545 

.0004 .9531 .9526 .9522 .9517 .9512 .9507 .9502 .9496 .9490 .9484 .9478 

.0005 .9478 .9473 .9468 .9463 .9458 .9452 .9446 .9440 .9433 .9427 .9420 

.0006 .9432 .9426 .9421 .9415 .9409 .9403 .9396 .9389 .9383 .9376 .9368 

.0007 .9389 .9383 .9377 .9371 .9364 .9358 .9351 .9344 .9336 .9329 .9321 

.0008 .9349 .9343 .93a7 .9330 .9323 .9316 .9309 .9301 .9294 .9286 .9277 

.0009 .9313 .9306 .9299 .9292 .9285 .9278 .9270 .9262 .9254 .9245 .9236 

.0010 .9278 .9271 .9264 .9257 .9249 .9242 .9234 .9225 .9217 .9208 .9198 

.0020 .9009 .9000 .8991 .8981 .8971 .8960 .8949 .8938 .8926 .8914 .8901 

.0030 .8814 .8803 .8791 .8780 .8768 .8755 .8743 .8729 .8715 .8701 .8686 

.0040 .8656 .8643 .8631 .8618 .8604 .8590 .8576 .8561 .8545 .8529 .8513 

.0050 .8521 .8508 .8494 .8480 .8465 .8450 .8434 .8418 .8401 .8384 .8365 

.0060 .8404 .8389 .8375 .8359 .8344 .8327 .8310 .8293 .8275 .8256 .8237 

.0070 .8299 .8283 .8268 .8252 .8235 .8218 .8200 .8181 .8162 .8143 .8122 

.0080 .8203 .8187 .8171 .8154 .8136 .8118 .8100 .8080 .8060 .8040 .8018 

.0090 .8116 .8099 .8082 .8065 .8046 .8027 .8008 .7988 .7967 .7945 .7923 

.0100 .8035 .8018 .8000 .7982 .7963 .7944 .7923 .7902 .7881 .7858 .7835 

.0200 .7446 .7424 .7402 .7379 .7355 .7331 .7306 .7280 .7253 .7225 .7196 

.0300 .7058 .7034 .7009 .6983 .6957 .6930 .6902 .6873 .6843 .6812 .6780 

.0400 .6768 .6742 .6716 .6688 .6660 .6631 .6601 .6570 .6537 .6505 .6470 

.0500 .6538 .6510 .6483 .6454 .6424 .6393 .6362 .6329 .6295 .6261 .6225 

.0600 .6348 .6319 .6290 .6260 .6229 .6198 .6165 .6131 .6096 .6060 .6023 

.0700 .6186 .6157 .6127 .6096 .6065 .6032 .5998 .5963 .5928 .5891 .5852 

.0800 .6047 .6017 .5986 .5955 .5922 .5889 .5855 .5819 .5782 .5745 .5706 

.0900 .5925 .5894 .5863 .5831 .5798 .5764 .5729 .5693 .5655 .5617 .5577 

.1000 .5817 .5786 .5754 .5721 .5688 .5653 .5618 .5581 .5543 .5505 .5464 



TABLE 69. Mean activitycoefficients ofelectrolytes in aqueous solutionson aweightbasis -Davies 
(Electrolyte, zz 3) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 8 40 45 

.0001 .9670 .9668 .9665 .9668 .9661 .9660 .9657 .9655 .9652 .9650 .9648 .9645 
.0002 .9539 .9535 .9532 .9529 .9527 .9525 .9521 .9517 .9513 .9511 .9509 .9504 
.0003 .9440 .9436 .9482 .9428 .9425 .9423 .9419 .9414 .9409 .9406 .9404 .999 
.0004 .9358 .9354 .9349 .9844 .9341 .9339 .9334 .9329 .9323 .9320 .9317 .9311 
.0005 .9287 .9282 .9277 .9272 .9269 .9266 .9261 .9255 .9248 .9244 .9242 .9235 
.0006 .9224 .9218 .9213 .9207 .9204 .9201 .9195 .9188 .9182 .9177 .9174 .9167 
.0007 .9166 .9160 .9154 .9148 .9145 .9142 .9135 .9128 .9121 .9116 .9113 .9105 
.0008 .9113 .9107 .9101 .9094 .9090 .9087 .9080 .9078 .9065 .9060 .9057 .9049 
.0009 .9068 .9057 .9051 .9044 .9040 .9036 .9029 .9021 .9013 .9008 .9005 .8996 
.0010 .9017 .9011 .9004 .8996 .8992 .8989 .8981 .8973 .8965 .8959 .8956 .8946 
.0020 .8658 .8649 .8640 .8631 .8625 .8621 .8610 .8599 .8588 .8581 .8576 .8564 
.0080 .8400 .8889 .8379 .8367 .8361 .8356 .8343 .881 .8317 .8309 .8304 .8289 
.0040 .8193 .8181 .8169 .8156 .8149 .8143 .8130 .8116 .8101 .8092 .8085 .8069 
.0050 .8017 .8005 .7992 .7978 .7970 .7964 .7949 .7934 .7918 .7908 .7901 .7884 
.0060 .7865 .7852 .7838 .7823 .7815 .7808 .7792 .7776 .7759 .7748 .7741 .7723 
.0070 .7730 .7715 .7701 .7686 .7676 .7669 .7653 ,7636 .7618 .7607 .7599 .7580 
.0080 .7607 .7593 .7577 .7561 .7552 .7545 .7527 .7609 .7491 .7479 .7471 .7451 
.0090 .7496 .7480 .7465 .7448 .7488 .7431 .7413 .7394 .7375 .7363 .7354 .7333 
.0100 .7393 .7377 .7861 .7344 .7333 .7326 .7307 .7288 .7268 .7255 .7247 .7225 
.0200 .6654 .6635 .6615 .6594 .6582 .6573 .6550 .6527 .6503 .6488 .6478 .6451 
.0300 .6181 .6160 .6188 .6115 .6101 .6091 .6067 .6041 .6015 .5998 .5987 .599 
.0400 .5833 .5811 .5788 .5764 .5749 .5739 .5713 .5686 .5658 .5641 .5629 .5599 
.0500 .5561 .5538 .5514 .5489 .5474 .5463 .5486 .5408 .5379 .5361 .5349 .5818 
.0600 .5338 .5315 .5290 .5265 .5249 .5238 .5211 .5182 .5152 .5134 .5122 .5090 
.0700 .5152 .5128 .5103 .5077 .5061 .5049 .5022 A993 .4962 A944 A931 A899 
.0800 A992 .4968 .4943 A916 .4900 .4888 .4860 A831 .4800 A781 .4768 .4735 
.0900 A854 A829 A803 A777 .4761 .4749 .4720 A690 A659 A640 -. 4627 A594 
.1000 .4782 .4707 .4681 .4654 .4638 A626 A597 .4567 A536 A517 .4504 A470 



TABLE 69. Mean activity coefficients of electrolytes inaqueous solutions on aweight basis-
Davies- Continued 

(Electrolyte, z+z-3) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9642 .9638 .9635 .9631 .9627 .9623 .9619 .9615 .9611 .9606 .9601 

.0002 .9500 .9495 .9490 .9485 .9480 .9474 .9469 .9463 .9457 .9450 .9444 

.0003 .9393 .9387 .9381 .9375 .9369 .9362 .9355 .9348 .9341 .9333 .9325 

.0004 .9305 .9298 .9291 .9284 .9277 .9270 .9262 .9254 .9245 .9237 .9228 

.0005 .9228 .9221 .9213 .9205 .9197 .9189 .9181 .9172 .9162 .9153 .9143 

.0006 .9160 .9152 .9143 .9135 .9126 .9117 .9108 .9098 .9088 .9078 .9067 

.0007 .9097 .9089 .9080 .9071 .9062 .9052 .9042 .9032 .9021 .90i0 .8999 

.0008 .9040 .9031 .9022 .9012 .9002 .8992 .8982 .8971 .8959 .8948 .8935 

.0009 .8987 .8977 .8968 .8958 .8947 .8937 .8925 .8914 .8902 .8890 .8877 

.0010 .8937 .8927 .8917 .8906 .8896 .8884 .8873 .8861 .8848 .8835 .8822 

.0020 .8551 .8538 .8525 .8511 .8496 .8481 .8466 .8450 .8433 .8416 .8398 

.0030 .8274 .8259 .8243 .8227 .8210 .8192 .8174 .8156 .8136 .8116 .8095 

.0040 .8053 .8036 .8018 .8000 .7981 .7962 .7942 .7921 .7899 .7877 .7854 

.0050 .7866 .7848 .7828 .7809 .7788 .7768 .7746 .7723 .7700 .7676 .7651 

.0060 .7704 .7684 .7664 .7643 .7621 .7599 .7576 .7552 .7527 .7502 .7475 
.0070 .7560 .7539 .7518 .7496 .7473 .7449 .7425 .7400 .7374 .7348 .7319 
.0080 .7430 .7408 .7386 .7363 .7339 .7315 .7290 .7263 .7236 .7209 .7179 
.0090 .7312 .7289 .7266 .7242 .7218 .7192 .7166 .7139 .7111 .7082 .7052 
.0100 .7203 .7180 .7156 .7131 .7106 .7080 .7053 .7025 .6996 .6966 .6935 
.0200 .6425 .6397 .6368 .6338 .6308 .6277 .6245 .6211 .6177 .6142 .6105 
.0300 .5929 .5899 .5868 .5836 .5803 .5769 .5734 .5697 .5660 .5622 .5582 
.0400 .5568 .5536 .5503 .5470 .5435 .5399 .5363 .5325 .5286 .5246 .5204 
.0500 .5286 .5253 .5219 .5185 .5149 .5112 .5074 .5035 .4995 .4954 .4911 
.0600 .5057 .5023 .4989 .4953 A917 .4879 .4841 .4801 .4760 .4718 A674 
.0700 A866 .4$31 A796 A760 .4723 A685 A646 A605 .4564 A521 A477 
.0800 .4702 A667 A632 A595 A558 A519 A480 .4439 A397 .4354 A310 
.0900 A561 A525 .4489 .4453 .4415 A376 .4336 .4295 .4253 .4210 .4165 
.1000 .4436 A401 .4365 .4328 .4290 A251 .4211 A169 .4127 A084 .4039 



TABLE 70. Mean activitycoefficients ofelectrolytes in aqueous solutions on aweight basis -Davies 
(Elctrolyt, ~.z- =4) 

ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .9562 .9559 .9556 .9553 .9551 .9549 .9546 .9542 .9538 .9536 .9584 .9530 

.0002 .9390 .9385 .9381 .9376 .9374 .9372 .9367 .9362 .9356 .9353 .9351 .9345 

.0003 .9260 .9255 .9250 .9245 .9241 .9239 .9233 .9227 .9220 .9216 .9213 .9206 

.0004 .9153 .9148 .9142 .9136 .9132 .9129 .9122 .9115 .9108 .9103 .9100 .9092 

.0005 .9061 .9055 .9048 .9041 .9037 .9034 .9026 .9019 .9011 .9005 .9002 .8993 

.0006 .8978 .8972 .8965 .8957 .8953 .8949 .8941 .8933 .8924 .8918 .8915 .8905 

.0007 .8904 .8896 .8889 .8881 .8876 .8872 .8864 .8855 .8845 .8840 .8836 .8825 

.0008 .8835 .8827 .8819 .8811 .8806 .8802 .8793 .8783 .8773 .8767 .8763 .8752 

.0009 .8771 .8763 .8755 .8746 .8740 .8736 .8727 .8717 .8706 .8700 .8695 .8684 

.0010 .8711 .8703 .8694 .8685 .8679 .8675 .8665 .8655 .8644 .8637 .8632 .8621 

.0020 .8252 .8241 .8229 .8217 .8210 .8204 .8191 .8178 .8163 .8154 .8148 .8133 

.0030 .7926 .7912 .7899 .7885 .7876 .7870 .7855 .7839 .7822 .7812 .7805 .7787 

.0040 .7666 .7651 .7636 .7621 .7611 .7604 .7587 .7570 .7551 .7540 .7532 .7512 

.0050 .7448 .7433 .7417 .7400 .7890 .7382 .7364 .7345 .7325 .7313 .7305 .7283 

.0060 .7260 .7243 .7227 .7209 .7198 .7190 .7171 .7151 .7130 .7117 .7108 .7085 

.0070 .7094 .7076 .7059 .7040 .7029 .7020 .7000 .6979 .6957 .6944 .6935 .6911 
.0080 .6945 .6927 .6908 .6889 .6877 .6868 .6847 .6826 .6803 .6789 .6779 .6755 
.0090 .6809 .6790 .6771 .6751 .6739 .6730 .6709 .6686 .6663 .6648 .6638 .6613 
.0100 .6685 .6666 .6646 .6626 .6613 .6604 .6582 .6559 .6534 .6520 .6509 .6483 
.0200 .5809 .5787 .5764 .5740 .5725 .5715 .5689 .5662 .5634 .5616 .5605 .5574 
.0300 .5265 .5241 .5216 5190 .5175 .5163 .5136 .5107 .5077 .5059 .5046 .5014 
.0400 .4874 .4849 A824 4797 .4781 .4769 A740 .4711 .4680 .4661 .4648 .4615 
.0500 .4573 A547 A521 4494 A478 A466 .4437 .4406 .4375 A355 A342 .4309 
.0600 .4331 A305 .4279 4251 A234 .4222 .4193 A162 .4131 All .4098 .4064 
.0700 .4130 A104 .4078 AOS0 A033 A021 .3991 .3961 .3929 .3909 .3896 .3862 
.0800 .3960 .3934 .3908 .3880 .3863 .3851 .3821 .3790 .3758 .3739 .3725 .3691 
.0900 .3815 .3788 .3762 .3734 .3717 .3705 .3675 .3644 .3612 .3593 .3579 .3545 
.1000 .3687 .3661 .3635 .3607 .3590 .3578 .3548 .3517 .3485 .3465 .3452 .3418 



TABLE 70. Mean activity coefficients of electrolytes in aqueous solutions on aweight basis-
Davies -Continued 

(Electrolyte, zrz- =4) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9525 .9521 .9516 .9511 .9506 .9501 .9496 .9490 .9484 .9478 .9472 

.0002 .9339 .9332 .9326 .9319 .9312 .9305 .9298 .9290 .9282 .9274 .9265 

.0003 .9199 .9192 .9184 .9176 .9167 .9159 .9150 .9141 .9131 .9121 .9111 

.0004 .9084 .9075 .9066 .9057 .9048 .9038 .9028 .9017 .9007 .8995 .8984 

.0005 .8984 .8975 .8965 .8955 .8944 .8934 .8923 .8911 .8899 .8887 .8874 

.0006 .8895 .8885 .8875 .8864 .8852 .8841 .8829 .8816 .8803 .8790 .8776 

.0007 .8815 .8804 .8793 .8781 .8769 .8757 .8744 .8730 .8717 .8702 .8688 

.0008 .8741 .8729 .8718 .8705 .8693 .8679 .8666 .8652 .8637 .8622 .8606 

.0009 .8673 .8660 .8648 .8635 .8622 .8608 .8594 .8579 .8563 .8548 .8531 

.0010 .8608 .8596 .8583 .8569 .8555 .8541 .8526 .8511 .8495 .8478 .8461 

.0020 .8117 .8100 .8083 .8065 .8047 .8028 .8009 .7988 .7968 .7946 .7924 

.0030 .7768 .7749 .7729 .7709 .7687 .7666 .7643 .7620 .7596 .7571 .7545 

.0040 .7492 .7471 .7449 .7426 .7403 .7379 .7355 .7329 .7302 .7275 .7246 

.0050 .7261 .7288 .7215 .7191 .7166 .7140 .7114 .7086 .7058 .7029 ,6998 

.0060 .7062 .7038 .7013 .6988 .6961 .6934 .6906 .6877 .6847 .6817 .6784 

.0070 .6887 .6861 .6836 .6809 .6781 .6753 .6724 .6693 .6662 .6630 .6596 

.0080 .6730 .6703 .6676 .6649 .6620 .6591 .6561 .6529 .6497 .6464 .6429 

.0090 .6587 .6560 .6532 .6504 .6474 .6444 .6413 .6380 .6347 .6313 .6277 

.0100 .6457 .6429 .6400 .6371 .6341 .6310 .6278 .6245 .6210 .6176 .6139 

.0200 .5544 .5511 .5479 .5445 .5410 .5374 .5338 .5299 .5260 .5220 .5179 

.0300 .4981 .4947 .4912 .4877 .4840 A802 .4763 .4723 .4682 .4640 .4596 

.0400 .4581 .4546 .4510 .4473 .4435 .4397 .4357 .4316 A274 .4231 .4186 

.0500 .4274 A239 A202 A165 A127 A088 A047 A006 .3963 .3920 .3875 

.0600 A029 .3993 .3956 .3919 .3880 .3841 .3801 .3759 .3716 .3673 .3628 

.0700 .3827 .3791 .3754 .3716 .3678 .3638 .3598 .3556 .3514 .3470 .3425 

.0800 .3656 .3620 .3584 .3546 .3507 .3468 .3428 .3386 .3344 .3300 .3255 

.0900 .3510 .3474 .3438 .3400 .3362 .3322 .3282 .3241 .3198 .3155 .3111 

.1000 .3383 .3347 .3311 .3273 .3235 .3196 .3156 .3115 .3073 .3030 .2985 



TABLE 71. Mean activitycoefficients ofelectrolytes inaqueous solutionson aweight basis-Davies 
(Electrolyte, z~z.. 6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9351 .9346 .9342 .9337 .9334 .9332 .9326 .9321 .9315 .9312 .9309 .9303 

.0002 .9098 .9092 .9086 .9079 .9075 .9072 .9065 .9058 .9050 .9045 .9042 .9033 

.0003 .8911 .8904 .8896 .8888 .8884 .8880 .8872 .8863 .8853 .8848 .8844 .8833 

.0004 .8757 .8749 .8741 .8732 .8726 .8722 .8713 .8703 .8692 .8685 .8681 .8670 

.0005 .8625 .8616 .8607 .8597 .8591 .8586 .8576 .8565 .8553 .8546 .8541 .8528 

.0006 .8508 .8498 .8488 .8477 .8471 .8466 .8455 .8443 .8430 .8422 .8417 .8404 

.0007 .8401 .8391 .8380 .8369 .8362 .8351 .8345 .8332 .8319 .8311 .8305 .8291 

.0008 .8304 .8293 .8282 .8270 .8263 .8258 .8245 .8232 .8218 .8209 .8203 .8188 

.0009 .8215 .8203 .8191 .8179 .8171 .8166 .8152 .8138 .8124 .8115 .8109 .8093 

.0010 .8131 .8119 .8107 .8094 .8086 .8080 .8066 .8052 .8036 .8027 .8020 .8004 

.0020 .7497 .7481 .7466 .7449 .7439 .7431 .7414 .7395 .7376 .7363 .7355 .7334 

.0030 .7056 .7038 .7020 .7001 .6990 .6982 .6961 .6940 .6918 .6904 .6895 .6871 

.0040 .6712 .6693 .6673 .6653 .6640 .6631 .6609 .6586 .6562 .6547 .6537 .6511 

.0050 .6428 .6408 .6387 .6365 .6352 .6343 .6319 .6295 .6269 .6254 .6243 .6216 
.0060 .6186 .6165 .6143 .6120 .6107 .6097 .6072 .6047 .6020 .6004 .5993 .5964 
.0070 .5975 .5953 .5930 .5907 .5893 .5882 .5857 .5831 .5803 .5786 .5775 .5745 
.0080 .5787 .5765 .5742 .5717 .5703 .5692 .5666 .5639 .5611 .5593 .5582 .5551 
.0090 .5619 .5596 .5572 .5547 .5532 .5521 .5495 .5467 .5438 .5421 .5409 .5378 
.0100 .5466 .5442 .5418 .5393 .5378 .5367 .5340 .5312 .5282 .5264 .5252 .5220 
.0200 .4428 A402 .4376 A349 .4332 .4320 .4291 .4260 .4229 .4209 .4196 .4162 
.0300 .3820 .3794 .3767 .3739 .3723 .3710 .3681 .3650 .3618 .3598 .3585 .8550 
.0400 .3403 .3377 .3350 .3322 .3306 .3293 .3264 .3233 .3201 .3182 .3169 .3135 
.0500 .3092 .3066 .3040 .3013 .2996 .2984 .2955 .2925 .2894 .2874 .2861 .2828 
.0600 .2850 .2825 .2799 .2772 .2755 .2744 .2715 .2685 2655 .2636 .2623 .2590 
.0700 .2654 .2629 .2604 .2577 .2561 .2550 .2522 .2493 .2463 .2444 .2432 .2400 
.0800 .2492 .2468 .2443 .2417 .2401 .2390 .2362 2334 .2304 .2286 .2274 .2242 
.0900 .2356 .2332 .2307 .2282 .2266 .2255 .2228 .2200 .2171 .2153 .2141 .2111 
.1000 .2239 .2215 .2191 .2166 .2151 .2140 .2113 .2086 .2057 .2040 .2028 .1998 



TABLE 71, Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Davies -Continued 

(Electrolyte, zv.- =6) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9297 .9290 .9283 .9276 .9269 .9261 .9253 .9245 .9237 .9228 .9219 

.0002 .9025 .9015 .9006 .8996 .8986 .8976 .8965 .8954' .8943 .8931 .8918 

.0003 .8823 .8812 .8801 .8789 .8778 .8765 .8752 .8789 .8725 .8711 .8696 

.0004 .8658 .8645 .8633 .8620 .8606 .8592 .8578 .8563 .8548 .8532 .8515 

.0005 .8516 .8502 .8488 .8474 .8459 .8444 .8428 .8412 .8395 .8377 .8359 

.0006 .8390 .8375 .8860 .8345 .8329 .8313 .8296 .8278 .8260 .8241 .8221 

.0007 .8276 .8261 .8245 .8229 .8212 .8194 .8176 .8158 .8138 .8118 .8097 

.0008 .8172 .8156 .8139 .8122 .8104 .8086 .8067 .8047 .8027 .8006 .7984 

.0009 .8076 .8059 .8042 .8024 .8005 .7986 .7966 .7946 .7925 .7903 .7880 

.0010 .7987 .7969 .7951 .7933 .7913 .7893 .7873 .7851 .7829 .7806 .7782 

.0020 .7313 .7290 .7267 .7242 .7219 .7193 .7167 .7140 .7112 .7083 .7053 

.0030 .6847 .6821 .6795 .6768 .6740 .6712 .6682 .6651 .6620 .6588 .6554 

.0040 .6485 .6457 .6429 .6400 .6370 .6339 .6307 .6274 .6240 .6205 .6169 

.0050 .6188 .6158 .6129 .6098 .6066 .6033 .6000 .5965 .5929 .5893 .5854 

.0060 .5935 .5904 .5873 .5841 .5808 .5774 .5739 .5703 .5666 .5628 .5588 

.0070 .5715 .5683 .5651 .5618 .5584 .5549 .5518 .5476 .5438 .5399 .5357 

.0080 .5521 .5488 .5455 .5421 .5387 .5351 .5314 .5276 .5236 .5196 .5154 

.0090 .5346 .5313 .5280 .5245 .5209 .5173 .5136 .5097 .5057 .5016 .4973 

.0100 .5188 .5155 .5121 .5085 .5049 .5012 .4974 .4935 A894 A853 A810 

.0200 A128 A092 .4055 A018 .3979 .3940 .3900 .3858 .3815 .3772 .3727 

.0300 .3516 .3480 .3443 .3406 .3367 .3328 .3288 .3246 .3204 .3161 .3116 

.0400 .3101 .3065 .3029 .2992 .2954 .2915 .2876 .2835 .2794 .2752 .2708 

.0500 .2795 .2759 .2724 .2688 2651 .2613 .2575 .2535 .2495 .2454 .2412 

.0600 .2558 .2523 .2489 .2453 .2417 .2381 .2343 .2305 .2266 .2226 .2185 

.0700 .2367 .2334 .2300 .2266 .2230 .2195 .2158 .2121 .2083 .2044 .2005 

.0800 .2211 .2178 .2145 .2112 .2077 .2042 .2007 .1970 .1933 .1896 .1857 
.0900 .2080 .2048 .2015 .1983 .1949 .1915 .1880 .1845 .1809 .1772 .1735 
.1000 .1968 .1937 .1905 .1873 .1840 .1807 .1773 .1738 .1703 .1668 .1631 



TABLE 72. Mean activitycoefficients ofelectrolytes in aqueoussolutions on a weight basis-Davies 
(Eetervty~e, zvZ-=8) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9144 .9138 .9132 .9126 .9122 .9119 .9112 .9105 .9098 .9093 .9090 .9082 
.0002 .8816 .8809 .8800 .8792 .8787 .8783 .8774 .8764 .8754 .8748 .8743 .8732 
.0003 .8575 .8566 .8556 .8546 .8540 .8535 .8525 .8513 .8501 .8494 .8489 .8476 
.0004 .8379 .8368 .8357 .8346 .8339 .8334 .8321 .8309 .8295 .8287 .8281 .8267 
.0005 .8210 .8198 .8187 .8174 .8167 .8161 .8148 .8134 .8119 .8110 .8104 .8088 
.0006 .8061 .8049 .8036 .8023 .8015 .8009 .7994 .7979 .7964 .7954 .7947 .7930 
.0007 .7928 .7914 .7901 .7887 .7878 .7872 .7857 .7841 .7824 .7814 .7807 .7789 
.0008 .7806 .7792 .7778 .7763 .7754 .7747 .7731 .7715 .7697 .7686 .7679 .7660 
.0009 .7693 .7679 .7664 .7649 .7639 .7632 .7616 .7598 .7580 .7569 .7561 .7541 
.0010 .7589 .7574 .7559 .7543 .7533 .7526 .7509 .7490 .7472 .7460 .7452 .7431 
.0020 .6810 .6792 .6772 .6752 .6740 .6731 .6710 .6687 .6664 .6649 .66a9 .6614 
.0030 .6281 .6261 .6239 .6217 .6203 .6194 .6170 .6145 '.6118 .6102 .6091 .6063 
.0040 .5876 .5854 .5832 .5808 .5793 .5783 .5757 .5730 .5702 .5685 .5674 .5644 
.0050 .5548 .5524 .5501 .5476 .5461 .5449 .5423 .5395 .5366 .5348 .5336 .5304 
.0060 .5271 .5247 .5222 .5196 .5181 .5169 .5142 .5113 .5083 .5065 .5052 .5020 
.0070 .5032 .5008 A982 .4956 A940 .4928 .4900 .4871 .4840 A822 A809 .4776 
.0080 .4823 .4798 A772 .4745 .4729 .4717 A689 A659 A628 A609 A596 A562 
.0090 A636 A611 .4585 .4558 .4542 .4530 A501 .4471 .4439 .4420 .4407 .4373 
.0100 .4469 .4443 .4417 A390 .4373 .4361 .4332 A302 .4270 A250 A237 A203 
.0200 .3375 .3349 .3322 .3295 .3278 .3266 .3236 3.206 .3174 .3154 .3141 .3107 
.0300 .2772 .2747 .2721 .2694 .2678 .2666 .2638 .2608 .2578 .2559 .2546 .2514 
.0400 .2375 .2351 .2327 .2301 .2286 .2274 .2247 .2219 .2190 .2172 .2160 .2129 
.0500 .2091 .2068 .2044 .2020 .2005 .1994 .1968 .1942 .1914 .1897 .1886 .1856 
.0600 .1875 .1853 .1831 .1807 .1793 .1783 .1758 .1732 .1706 .1690 .1679 .1651 
.0700 .1706 .1684 .1663 .1640 .1627 .1617 .1593 .1569 .1544 .1528 .1518 .1491 
.084i0 .1569 .1548 .1527 .1505 .1492 .1483 .1460 .1437 .1413 .1398 .1388 .1362 
.0900 .1455 .1435 .1415 .1394 .1382 .1373 .1351 .1328 .1305 .1291 .1281 .1257 
.1000 .1360 .1341 .1321 .1301 .1289 .1280 .1259 .1237 .1215 .1201 .1192 .1168 



TABLE 72. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Davies - Continued 
(Eectrolyt.,.z- 8) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9073 .9065 .9056 .9047 .9037 .9027 .9017 .9006 .8995 .8984 .8972 
.0002 .8721 .8709 .8697 .8685 .8672 .8659 .8645 .8631 .8616 .8601 .8584 
.0003 .8462 .8448 .8434 .8419 .8404 .8388 .8372 .8355 .8338 .8320 .8301 
.0004 .8252 .8236 .8220 .8204 .8186 .8169 .8151 .8132 .8112 .8092 .8071 
.0005 .8072 .8054 .8037 .8019 .8000 .7981 .7961 .7941 .7919 .7897 .7874 
.0006 .7913 .7895 .7876 .7857 .7837 .7816 .7795 .7773 .7750 .7726 .7702 
.0007 .7770 .7751 .7731 .7711 .7690 .7668 .7646 .7622 .7598 .7573 .7547 
.0008 .7641 .7620 .7600 .7578 .7556 .7533 .7510 .7485 .7460 .7434 .7407 
.0009 .7521 .7500 .7479 .7456 .7433 .7409 .7385 .7359 .7333 .7306 .7278 
.0010 .7411 .7389 .7366 .7343 .7319 .7295 .7269 .7243 .7216 .7188 .7159 
,0020 .6588 .6561 .6533 .6505 .6475 .6445 .6414 .6382 .6348 .6314 .6278 
.0030 .6035 .6004 .5974 .5942 .5910 .5876 .5842 .5806 .5770 .5732 .5693 
.0040 .5613 .5581 .5549 .5515 .5481 .5445 .5409 .5371 .5332 .5293 .5251 
.0050 .5273 .5239 .5206 .5171 .5135 .5098 .5061 .5021 .4981 A940 .4897 
,0060 .4988 .4953 .4919 .4883 .4846 .4808 A770 .4730 A688 A647 .4603 
0070 .4743 A708 A672 .4636 .4599 .4560 A521 .4480 .4438 A396 A351 
0080 .4529 .4493 A457 A421 A383 A344 A304 A263 A221 A178 A133 
0090 .4339 .4303 .4267 .4230 .4192 A153 .4113 .4071 .4029 .3985 .3940 
0100 .4169 .4133 .4097 .4059 .4021 .3982 .3941 .3900 .3857 .3814 .3768 
0200 .3073 .3037 .3001 .2965 .2927 .2888 .2849 .2808 .2767 .2725 .2682 
0300 .2481 .2447 .2413 .2378 .2342 .2306 .2269 .2231 .2192 .2153 .2113 
0400 .2099 .2066 .2034 2001 .1967 .1933 .1898 .1863 .1827 .1790 .1752 
0500 .1827 .1797 .1766 .1735 .1703 .1671 .1638 .1605 .1571 .1537 .1501 
0600 .1623 .1594 .1565 .1536 .1506 .1475 .1445 .1413 .1381 .1349 .1316 
.0700 .1465 .1437 .1409 .1381 .1353 .1324 .1295 .1265 .1235 .1204 .1173 
.0800 .1337 .1311 .1284 .1257 .1230 .1203 .1175 .1147 .1118 .1089 .1060 
.0900 .1232 .1207 .1182 .1156 .1130 .1104 .1077 .1050 .1023 .0996 .0968 
.1000 .1145 .1120 .1096 .1072 .1047 .1021 .0996 .0970 .0944 .0918 .0891 



TABLE 73. Mean activitycoefficients ofelectrolytes inaqueous solutionson aweight basis -Davies 
(Electrolyte, z+z-=9) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 85 38 40 45 

.0001 .9042 .9036 .9029 .9022 .9018 .9014 .9007 .8999 .8991, .8986 .8982 .8973 

.0002 .8679 .8670 .8661 .8651 .8646 .8642 .8631 .8621 .8609 .8602 .8598 .8586 

.0003 .8412 .8402 .8391 .8380 .8373 .8368 .8356 .8344 .8330 .8322 .8317 .8302 

.0004 .8195 .8184 .8172 .8159 .8152 .8146 .8133 .8118 .8104 .8094 .8088 .8072 

.0005 .8010 .7997 .7984 .7971 .7962 .7956 .7942 .7926 .7910 .7900 .7893 .7876 

.0006 .7847 .7833 .7820 .7805 .7796 .7790 .7774 .7757 .7740 .7730 .7722 .7704 

.0007 .7701 .7686 .7672 .7656 .7647 .7640 .7623 .7606 .7588 .7577 .7569 .7549 

.0008 .7568 .7553 .7537 .7521 .7511 .7504 .7487 .7468 .7449 .7438 .7430 .7409 

.0009 .7445 .7430 .7414 .7397 .7387 .7379 .7361 .7342 .7322 .7310 .7301 .7280 
.0010 .7332 .7316 .7299 .7281 .7271 .7263 .7244 .7225 .7204 .7192 .7183 .7161 
.0020 .6491 .6471 .6450 .6429 .6416 .6406 .6383 .6359 .6334 .6319 .6308 .6281 
.0030 .5927 .5905 .5882 .5858 .5844 .5833 .5808 .5782 .5754 .5737 .5725 .5696 
.0040 .5499 .5475 .5451 .5426 .5411 .5400 .5373 .5345 .5316 .5298 .5286 .5254 

O .0050 .5154 .5129 .5105 .5079 .5063 .5051 .5023 .4994 .4964 .4945 .4933 .4900 
.0060 .4865 .4840 .4815 .4788 .4772 .4760 .4732 .4702 .4671 4652 .4639 .4606 
.0070 .4618 .4593 .4567 .4540 A523 .4511 .4482 .4452 .4421 .4401 .4388 .4355 
.0080 A402 A77 A351 A323 A307 .4294 .4265 .4235 A203 A183 A170 A136 
.0090 .4212 A186 A159 A132 A115 A103 A073 .4043 .4011 .3991 .3978 .3944 
.0100 .4041 A015 .3988 .3960 .3944 .3931 .3902 .3871 .3839 .3819 .3806 .3772 
.0200 .2946 .2921 .2895 .2868 .2851 .2839 .2811 .2781 2750 .2731 .2718 .2685 
.0300 .2361 .237 .2312 .2287 .2271 .2260 .2233 .2205 .2176 .2158 .2146 .2116 
.0400 .1985 .1962 .1939 .1915 .1900 .1890 .1865 .1838 .1811 .1795 .1784 .1755 
.0500 .1719 .1698 .1%76 .1654 .1640 .1630 .1606 .1582 .1557 .1541 .1531 .1504 
.0600 .1521 .1501 .1481 .1459 .1446 .1437 .1415 .1392 .1368 .1353 .1343 .1318 
.0700 .1367 .1348 .1329 .1308 .1296 .1287 .1266 .1244 .1222 .1208 .1199 .1175 
.0800 .1244 .1226 .1207 .1188 .1177 .1168 .1148 .1127 .1106 .1093 .1084 .1062 
.0900 .1144 .1126 .1108 .1090 .1079 .1071 .1052 .1032 .1012 .0999 .0991 .0970 
.1000 .1060 .1043 .1026 .1008 .0998 .0990 .0972 .0953 .0933 .0921 .0913 .0893 



TABLE 73. Mean activity coefficients ofelectrolytes in aqueous solutions on aweight basis-
Davies - Continued 

(Eletrolyte, z% - = 9) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 '65 70 75 80 85 90 95 100 

.0001 .8964 .8954 .8944 .8934 .8923 .8912 .8901 .8889 .8877 .8865 .8851 

.0002 .8573 .8560 .8547 .8533 .8519 .8504 .8489 .8473 .8457 .8440 .8422 

.0003 .8288 .8272 .8257 .8240 .8224 .8206 .8188 .8170 .8150 .8131 .8110 

.0004 .8056 .8039 .8021 .800& .7984 .7965 .7945 .7924 .7903 .7880 .7857 

.0005 .7858 .7839 .7820 .7801 .7780 .7759 .7738 .7715 .7692 .7668 .7643 

.0006 .7685 .7665 .7644 .7623 .7601 .7579 .7556 .7532 .7507 .7481 .7454 

.0007 .7529 .7508 .7487 .7464 .7441 .7418 .7393 .7368 .7342 .7315 .7286 

.0008 .7388 .7366 .7343 .7320 .7296 .7271 .7246 .7219 .7192 .7164 .7134 

.0009 .7258 .7235 .7212 .7188 .7163 .7137 .7110 .7083 .7054 .7025 .6995 

.0010 .7138 .7114 .7090 .7065 .7039 .7013 .6985 .6957 .6927 .6897 .6866 

.0020 .6253 .6224 .6195 .6164 .6133 .6101 .6068 .6033 .5998 .5961 .5923 

.0030 .5665 .5633 .5601 .5568 .5534 .5498 .5462 .5425 .5386 .5347 .5305 

.0040 .5222 .5189 .5155 .5120 .5084 .5047 .5009 .4970 .4929 .4888 A845 

.0050 .4867 .4833 .4798 A762 A725 .4686 .4647 .4607 A566 .4523 .4479 

.0060 .4572 .4537 .4501 .4464 .4427 .4388 .4348 .4307 .4265 .4222 .4177 

.0070 .4321 A285 .4249 A211 A173 .4134 .4094 .4052 .4010 .3967 .3921 

.0080 .4102 .4066 .4029 .3992 .3953 .3914 .3874 .3832 .3789 .3746 .3701 

.0090 .3909 .3873 .3836 .3799 .3760 .3721 .3680 .3638 .3596 .3552 .3507 

.0100 .3737 .3701 .3664 .3627 .3588 .3549 .3508 .3467 .3424 .3381 .3336 

.0200 .2652 .2617 .2582 .2547 .2510 .2473 .2435 .2396 .2357 .2317 .2275 

.0300 .2085 .2053 .2020 .1987 .1954 .1920 .1885 .1849 .1813 .1777 .1739 

.0400 .1726 .1697 .1667 .1636 .1605 .1574 .1542 .1510 .1477 .1444 .1409 

.0500 .1477 .1450 .1422 .1394 .1365 .1336 .1307 .1277 .1246 .1216 .1185 

.0600 .1293 .1267 .1242 .1215 .1188 .1161 .1134 .1106 .1078 .1050 .1021 

.0700 .1152 .1127 .1103 .1078 .1053 .1028 .1003 .0977 .0951 .0924 .0897 

.0800 .1040 .1017 .0994 .0970 .0947 .0923 .0899 .0875 .0850 .0826 .0800 

.0900 .0949 .0927 .0905 .0883 .0860 .0838 .0815 .0792 .0769 .0746 .0723 

.1000 .0873 .0852 .0831 .0811 .0789 .0768 .0747 .0725 .0703 .0681 .0659 



TABLE 74. Mean activitycoefficients ofelectrolytes in aqueoussolutionson aweight basis-Davies 
(Electrolyte, 4, = 12) 

Ionic Temperature in degrees Celsius 
strength 0 5, 10 15 18 20 25 30 35 38 40 45 

.0001 .8744 .8785 .8727 .8718 .8712 .8708 .8698 .8688 .8677 .8671 .8666 .8655 

.0002 .8278 .8267 .8256 .8244 .8236 .8231 .8218 .8204 .8190 8181 .8176 .8160 

.0008 .7941 .7928 .7915 .7901 .7892 .7886 .7871 .7855 .7838 .7828 .7821 .7803 

.0004 .7669 .7655 .7640 .7624 .7615 7608 .7591 .7573 .7555 .7544 .7536 .7516 

.0005 .7489 .7423 .7407 .7390 .7380 .7373 .7354 ,7335 .7316 .7303 .7295 .7273 

.0006 .7238 .7221 .7204 .7186 .7175 .7167 .7148 .7128 .7107 .7094 .7085 .7062 

.0007 .7058 .7041 .7023 .7004 .6993 .6984 .6964 .6943 .6921 .6907 .6898 .6874 

.0008 .6896 .6878 .6859 .6840 .6828 .6819 .6798 .6776 .6753 .6739 .6729 .6704 

.0009 .6748 .6729 .6710 .6689 .6677 .6668 .6646 .6623 .6600 .6585 .6575 .6549 

.0010 .6611 .6592 .6572 .6551 .6538 .6529 .6506 .6483 .6458 .6443 .6433 .6406 

.0020 .5620 .5597 .5573 .5549 .5534 .5523 .5496 .5469 .5440 .5422 .5410 .5379 

.0030 .4978 A954 .4928 A902 .4886 .4874 A846 A816 .4786 .4767 .4754 A721 

.0040 .4505 .4479, .4453 A426 A409 .4397 .4368 A338 .4306 A287 A274 A240 

.0050 A132 A106 .4080 A052 .4035 .4023 .3993 .3963 .3931 .3911 .3898 .3863 
.0060 .3827 .3801 3774 .3746 .3729 .3717 .3687 .3656 .3624 .3605 .3691 .3557 
.0070 .3570 .3544 .3517 .3489 .3472 .3460 .3430 .3400 .3368 .3348 .3335 .3301 
.0080 3349 .3323 .3297 .3269 .3252 .3240 .3210 .3180 .3148 .3129 .3116 .3082 
.0090 .3157 .3M1}1 .3105 .3077 .3061 .3049 .3019 .2989 .2958 .2938 .2925 .2892 
.0100 .2987 .2962 .2936 .2908 .2892 .2880 .2851 .2821 .2790 .2771 .2758 .2725 
.0200 .1961 .1938 .1915 .1891 .1877 .1866 .1841 .1815 .1788 .1772 .1761 .1732 
.0300 .1459 .1439 .1419 .1398 .1386 .1377 .1355 .1332 .1309 .1295 .1285 .1261 
.0400 .1158 .1140 .1122 .1104 .1093 .1085 .1065 .1045 .1025 .1012 .1004 .0983 
.0500 .0956 .0940 .0924 .0908 .0898 .0891 .0873 .0856 .0837 .0826 .0819 .0800 
.0600 .0812 .0798 .0783 .0768 .0759 .0753 .0737 .0721 .0705 .0695 .0688 .0671 
.0700 .0705 .0691 .0678 .0664 .0656 .0650 .0636 .0621 .0606 .0597 .0591 .0576 
.0800 .0621 .0609 .0597 .0584 .0577 .0571 .0558 .0545 .0531 .0523 .0517 .0503 
.0900 .0555 .0544 .0532 .0521 .0514 .0508 .0496 .0484 .0471 .0464 .0459 .0445 
.1000 .0501 .0491 .0480 .0469 .0463 .0458 .0447 .0435 .0423 .0416 .0411 .0399 



TABLE 74. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Davies -Continued 

(Elearolyt, z -=12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8643 .8630 .8618 .8605 .8591 .8577 .8562 .8547 .8532 .8515 .8499 

.0002 .8144 .8128 .8111 .8094 .8076 .8057 .8038 .8018 .7997 .7976 .7954 

.0003 .7785 .7765 .7746 .7725 .7704 .7683 .7661 .7637 .7613 .7589 .7563 

.0004 .7496 .7474 .7453 .7430 .7407 .7383 .7358 .7333 .7306 .7279 .7250 

.0005 .7252 .7229 .7205 .7181 .7156 .7130 .7104 .7076 .7047 .7018 .6987 

.0006 .7039 .7014 .6990 .6964 .6937 .6910 .6882 .6853 .6822 .6792 .6759 

.0007 .6850 .6824 .6798 .6771 .6743 .6715 .6685 .6654 .6623 .6591 .6557 

.0008 .6679 .6652 .6625 .6597 .6568 .6539 .6508 .6476 .6443 .6410 .6375 

.0009 .6523 .6495 .6467 .6438 .6409 .6378 .6346 .6314 .6280 .6245 .6209 

.0010 .6379 .6351 .6322 .6293 .6262 .6230 .6198 .6164 .6129 .6094 .6057 

.0020 .5348 .5314 .5281 .5246 .5211 .5174 .5137 .5098 .5058 .5017 .4975 

.0030 .4688 .4653 .4617 .4581 .4543 .4505 .4465 .4424 .4382 .4340 .4295 

.0040 .4205 .4169 .4133 .4096 .4057 .4018 .3978 .3936 .3894 .3850 .3805 

.0050 .3829 .3792 .3756 .3718 .3680 .3640 3600 .3558 .3516 .3472 .3427 

.0060 .3522 .3486 .3450 .3412 .3374 .3334 .3294 .3253 .3210 .3167 .3123 

.0070 .3266 .3230 .3194 .3157 .3119 .3080 .3040 .2999 .2957 .2914 .2870 

.0080 .3048 .3012 .2976 .2939 .2901 .2863 .2824 .2783 .2742 .2700 .2657 

.0090 .2858 .2823 .2787 .2751 .2714 .2676 .2637 .2597 .2557 .2516 .2473 

.0100 .2692 .2657 .2622 .2586 .2550 .2512 .2474 .2435 .2395 .2355 .2313 

.0200 .1704 .1674 .1644 .1614 .1583 .1552 .1521 .1488 .1456 .1423 .1389 

.0300 .1236 .1211 .1185 .1160 .1134 .1107 .1081 .1054 .1026 .0999 .0971 

.0400 .0961 .0939 .0917 .0895 .0873 .0850 .0827 .0804 .0781 .0757 .0734 

.0500 .0781 .0761 .0742 .0723 .0703 .0683 .0663 .0643 .0623 .0602 .0582 

.0600 .0654 .0637 .0619 .0602 .0584 .0567 .0549 .0531 .0513 .0496 .0477 

.0700 .0560 .0545 .0529 .0513 .0497 .0482 .0466 .0450 .0434 .0418 .0402 

.0800 .0489 .0474 .0460 .0446 .0431 .0417 .0403 .0388 .0374 .0360 .0345 

.0900 .0433 .0419 .0406 .0393 .0380 .0367 .0354 .0340 .0827 .0314 .0301 

.1000 .0387 .0375 .0363 .0351 .0339 .0326 .0314 .0302 .0290 .0278 .0266 



TABLE 75. Mean activitycoefficients ofelectrolytes in aqueous solutionson aweightbasis -Davies 
(Electrolyte, z..-= 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8361 .8350 .8339 .8328 .8321 .8316 .8303 .8290 .8277 .8268 .3262 .8248 

.0002 .773 .7759 .7745 .7730 .7721 .7714 .7698 .7681 .7663 .7652 .7645 .7625 

.0003 .7354 .7338 .7321 .7304 .7293 .7285 .7267 .7247 .7227 .7214 .7206 .7184 

.0004 .7020 .7002 .6984 .6965 .6954 .6945 .6925 .6903 .6881 .6867 .6858 .6834 

.0005 .6740 .6721 .6702 .6682 .6669 .6660 .6638 .6616 .6592 .6577 .6567 .6541 

.0006 .6498 .6479 .6458 .6437 .6424 .6414 .6391 .6367 .6342 .6326 .6316 .6289 

.0007 .6285 .6264 .6243 .6220 .6207 .6197 .6173 .6148 .6122 .6106 .6095 .6067 

.0008 .6093 .6071 .6049 .6026 .6012 .6002 .5977 .5951 .5925 .5908 .5897 .5868 

.0009 .5919 .5897 .5874 .5850 .5836 .5825 .5800 .5773 .5746 .5729 .5717 .5687 

.0010 .5759 .5737 .5714 .5689 .5675 .5664 .5638 .5611 .5582 .5565 .5553 .5523 

.0020 A638 .4612 A587 A559 A543 A531 .4502 A472 A441 A421 .4408 A375 

.0030 .3946 .3920 .3893 .3865 .3848 .3836 .3806 .3776 .3744 .3724 .3710 .3676 

.0040 .3453 .3427 .3401 .3373 .3356 .3344 .3314 .3284 .3252 .3232 .3219 .3185 

.0050 .3078 .3052 .3026 .2998 .2982 .2970 .2941 .2910 .2879 .2860 .2847 .2814 

.0060 .2778 .2753 .2727 .2700 2684 .2672 .2644 2615 2584 2565 .2553 .2520 

.0070 .2532 .2508 .2482 .2456 .2441 .2429 .2401 .2373 .2343 2325 .2312 .2281 

.0080 .2326 .2302 .2277 .2252 .2236 .2225 .2198 .2170 .2142 .2124 .2112 .2082 
.0090 .2150 .2126 .2102 .2078 .2063 .2052 .2026 .1999 .1971 .1953 .1942 .1912 
.0100 .1997 .1974 .1951 .1927 .1913 .1902 .1877 .1850 .1823 .1807 .1795 .1767 
.0200 .1139 .1122 .1104 .1085 .1075 .1066 .1047 .1028 .1007 .0995 .0987 .0966 
.0300 .0768 .0754 .0740 .0726 .0717 .0711 .0696 .0680 .0665 .0655 .0648 .0632 
.0400 .0564 .0553 .0541 .0529 .0522 .0517 .0505 .0492 .0480 .0472 .0467 .0453 
.0500 .0437 .0428 .0418 .0408 .0402 .0398 .0387 .0377 .0366 .0360 .0356 .0345 
.0600 .0352 .0343 .0335 .0327 .0322 .0318 .0309 .0300 .0291 .0286 .0282 .0273 
.0700 .0291 .0284 .0276 .0269 .0265 .0261 .0254 .0246 .0238 .0233 .0230 .0222 
.0800 .0246 .0240 .0233 .0227 .0223 .0220 .0213 .0206 .0200 .0195 .0193 .0186 
.0900 .0212 .0206 .0200 .0194 .0191 .0188 .0182 .0176 .0170 .0167 .0164 .0158 
.1000 .0185 .0180 .0175 .0169 .0166 .0164 .0158 .0153 .0148 .0144 .0142 .0136 



TA3LE 75. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -

Davies- Continued
 

(Electrolyte, .~o-= 16) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8283 .8217 .8201 .8184 .8167 .8149 .8131 .8111 .8092 .8071 .8050 

.0002 .7606 .7585 .7564 .7543 .7520 .7497 .7473 .7449 .7423 .7897 .7369 

.0003 .7161 .7138 .7114 .7089 .7063 7037 .7009 .6981 .6952 .6922 .6890 

.0004 .6809 .6783 .6757 .6730 .6702 .6673 .6643 .6612 .6580 .6548 .6513 

.0005 .6515 .6487 .6459 .6430 .6401 .6370 .6338 .6305 .6271 .6237 .6200 

.0006 .6261 .6232 .6203 .6173 .6141 .6109 .6076 .6041 .6006 .5970 .5932 

.0007 .6038 .6008 .5977 .5946 .5913 .5880 .5845 .5810 .5773 .5736 .5696 

.0008 .5838 .5807 .5775 .5743 .5709 .5675 .5640 .5603 .5565 .5527 .5486 

.0009 .5657 .5625 .5593 .5560 .5525 .5490 .5454 .5416 .5378 .5338 .5297 

.0010 .5492 .5459 .5426 .5392 .5357 .5321 .5284 .5246 .5207 .5167 .5124 

.0020 A340 .4305 .4269 .4231 .4193 .4154 .4114 .4072 A030 .3987 .3942 
0030 .3642 .3605 .3569 .3531 .3493 .3453 .3413 .3371 .3329 .3286 .3241 
.0040 .3151 .3115 .3079 .3042 .3004 .2965 .2926 .2885 .2843 .2801 .2757 
.0050 .2780 .2745 .2710 .2674 .2637 .2599 .2561 .2521 .2481 .2440 .2398 
.0060 .2488 .2454 .2419 .2384 .2349 .2312 .2275 .2237 .2198 .2159 .2118 
.0070 .2249 .2216 .2183 .2149 .2115 .2080 .2044 .2007 .1970 .1932 .1893 
.0080 .2051 .2019 .1987 .1954 .1921 .1887 .1853 .1817 .1781 .1745 .1708 
.0090 .1883 .1852 .1821 .1789 .1757 .1724 .1691 .1657 .1623 .1588 .1552 
.0100 .1738 .1708 .1678 .1648 .1617 .1585 .1553, .1521 .1488 .1454 .1420 
.0200 .0944 .0923 .0901 .0879 .0857 .0834 .0812 .0789 .0766 .0743 .0719 
.0300 .0616 .0599 .0582 .0566 .0549 .0532 .0515 .0498 .0481 .0464 .0446 
.0400 .0440 .0427 - .0414 .0400 .0387 .0374 .0360 .0247 .0334 .0320 .0307 
.0500 .0334 .0323 .0312 .0301 .0290 .0279 .0268 .0257 .0247 .0236 .0225 
.0600 .0264 .0254 .0245 .0236 .0227 .0218 .0209 .0200, .0191 .0182 .0173 
.0700 .0214 .0206 .0199 .0191 .0183 .0175 .0168 .0160 .0152 .0145 .0138 
.0800 .0179 .0172 .0165 .0158 .0151 .0145 .0138 .0131 .0125 .0119 .0112 
.0900 .0152 .0146 .0140 .0134 .0128 .0122 .0116 .0110 .0105 .0099 .0094 
.1000 .0131 .0126 .0120 .0115 .0110 .0104 .0099 .0094 .0089 .0084 .0079 



TABLE 76. Mean activity coefficients of electrolytes in aqueous solutions an a volume basis-Scatchard 
(Electrolyte, zz-= 1) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9887 .9886 .9886 .9885 .9884 .9882 .9882 .9881 .9880 
.0002 .9844 .9843 .9842 .9841 .9840 .9840 .9838 .9837 .9835 .9834 .9834 .9832 
.0003 .9811 .9809 .9808 .9806 .9805 .9805 .9803 .9801 .9799 .9798 .9797 .9795 
.0004 .9783 .9781 .9779 .9778 .9777 .9776 .9774 .9772 .9770 .9768 .9767 .9765 
.0005 .9758 .9756 .9754 .9753 .9751 .9750 .9748 .9746 .9744 .9742 .9741 .9739 
.0006 .9736 .9734 .9732 .9730 .9729 .9728 .9726 .9723 .9720 .9719 .9718 .9715 
.0007 .9716 .9714 .9712 .9710 .9708 .9707 .9705 .9702 .9699 .9698 .9696 .9693 
.0008 .9697 .9695 .9693 .9691 .9689 .9688 .9685 .9683 .9680 .9678 .9677 .9673 
.0009 .9680 .9678 .9676 .9673 .9671 .9670 .9667 .9665 .9661 .9659 .9658 .9655 
.0010 .9664 .9662 .9659 .9656 .9655 .9654 .9651 .9648 .9644 .9642 .9641 .9637 
.0020 .9536 .9533 .9530 .9526 .9524 .9522 .9518 .9514 .9509 .9507 .9505 .9500 
.0030 .9443 .9439 .9435 .9431 .9428 .9426 .9421 .9416 .9411 .9407 .9405 .9399 
.0040 .9367, .9362 .9358 .9353 .9350 .9348 .9342 .9336 .9330 .9327 .9324 .9317 
.0050 .9302 .9297 .9292 .9286 .9283 .9281 .9275 .9268 .9261 .9257 .9255 .9247 
.0060 .9244 .9239 .9234 .9228 .9224 .9222 .9215 .9208 .9201 .9196 .9193 .9185 
.0070 .9193 .9187 .9181 .9175 .9171 .9168 .9162 .9154 .9147 .9142 .9139 .9130 
.0080 .9146 .9140 .9134 .9127 .9123 .9120 .9113 .9105 .9097 .9092 .9089 .9079 
.0090 .9102 .9096 .9090 .9083 .9079 .9076 .9068 .9060 .9051 .9046 .9043 .9033 
.0100 .9062 .9056 .9049 .9042 .9038 .9034 .9026 .9018 .9009 .9004 .9000 .8990 
,0200 .8762 .8754 .8745 .8736 .8730 .8726 .8716 .8705 .8693 .8686 .8682 .8669 
.0300 .8558 .8549 .8539 .8528 .8521 .8517 .8505 .8492 .8479 .8471 .8465 .8451 
.0400 .8401 .8391 .8880 .8368 8361 .8355 .8342 .8329 .8314 .8305 .8299 .8283 
.0500 .8273 .8262 .8250 .8237 .8230 .8224 .8210 .8195 .8180 .8170 .8163 .8146 
.0600 .8164 .8152 .8140 .8127 .8118 .8112 .8098 .8082 .8066 .8056 .8049 .8030 
.0700 .8070 .8057 .8044 .8031 .8022 .8016 .8000 .7984 .7967 .7956 .7949 .7930 
.0800 .7986 .7973 .7960 .7946 .7937 .7930 .7914 .7897 .7879 .7869 .7861 .7841 
.0900 .7911 .7898 .7884 .7870 .7860 .7853 .7837 .7820 .7801 .7790 .7782 .7762 
.1000 .7844 .7830 .7816 .7801 .7791 .7784 .7767 .7750 .7731 .7719 .7711 .7690 



TAns.LE76. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Scatchard- Continued 

, (Elenrtoyte, z.sz-= 1) 

0 Ionic Temperature in degrees Celsius 
I strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9879 .9877 .9876 .9875 .9873 .9872 .9870 .9868 .9867 .9865 .9863 

.0002 .9830 .9828 .9826 .9824 .9822 .9820 .9818 .9815 .9813 .9810 .9808 

.0003 .9793 .9791 .9789 .9786 .9784 .9781 .9778 .9775 .9772 .9769 .9766 

.0004 .9763 .9760 .9757 .9755 .9752 .9749 .9745 .9742 .9739 .9735 .9732 

.0005 .9736 .9733 .9730 .9727 .9724 .9720 .9717 .9713 .9709 .9705 .9701 

.0006 .9712 .9709 .9705 .9702 .9699 .9695 .9691 .9687 .9683 .9679 .9674 

.0007 .9690 .9687 .9683 .9680 .9676 .9672 .9668 .9663 .9659 .9654 .9650 

.0008 .9670 .9666 .9663 .9659 .9655 .9650 .9646 .9642 .9687 .9632 .9627 

.0009 .9651 .9647 .9643 .9639 .9635 .9631 .9626 .9621 .9616 .9611 .9606 

.0010 .9633 .9629 .9625 .9621 .9617 .9612 .9607 .9602 .9597 .9591 .9586 

.0020 .9495 .9489 .9484 .9478 .9472 .9465 .9459 .9452 .9445 .9437 .9430 

.0030 .9393 .9386 .9380 .9373 .9365 .9358 .9350 .9342 .9333 .9325 .9315 

.0040 .9310 .9303 .9295 .9287 .9279 .9270 .9262 .9252 .9243 .9233 .9222 

.0050 .9239 .9231 .9223 .9214 .9205 .9196 .9186 .9176 .9165 .9155 .9143 

.0060 .9177 .9168 .9159 .9150 .9140 .9130 .9120 .9109 .9097 .9086 .9073 
.0070 .9121 .9112 .9102 .9092 .9082 .9071 .9060 .9048 .9036 .9024 .9011 
.0080 .9070 .9060 .9050 .9040 .9029 .9018 .9006 .8993 .8981 .8968 .8954 
.0090 .9023 .9013 .9008 .8992 .8980 .8968 .8956 .8943 .8929 .8916 .8901 
.0100 .8980 .8969 .8958 .8947 .8935 .8922 .8909 .8896 .8882 .8868 .8853 
.0200 .8656 .8642 .8628 .8613 .8598 .8581 .8565 .8547 .8529 .8511 .8491 
.0300 .8436 .8420 .8403 .8386 .8369 .8350 .8331 .8311 .8291 .8270 .8247 
.0400 .8267 .8249 .8231 .8213 .8193 .8173 .8152 .8130 .8108 .8085 .8060 
.0500 .8129 .8110 .8091 .8071 .8050 .8029 .8006 .7983 .7959 .7934 .7908 
.0600 
.0700 

.8012 

.7911 
.7992 
.7890 

.7972 

.7869 
.7951 
.7847 

.7929 

.7825 
.7907 
.7801 

.7883 

.7776 
.7858 
.7750 

.7833 

.7724 
.7807 
.7697 

.7780 

.7668 
.0800 .7821 .7800 .7778 .7755 .7732 .7707 .7682 .7655 .7628 .7600 .7570 
.0900 .7741 .7719 .7697 .7673 .7649 .7624 .7598 .7570 .7542 .7513 .7483 
.1000 .7669 .7646 .7623 .7599 .7574 .7548 .7522 .7493 .7465 .7435 .7404 



TABLE 77. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Scatchard 
2 

(Elecuelyte, z+.z­ ) 

ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9779 .9778 .9776 .9774 .9773 .9773 .9771 .9769 .9766 .9765 .9764 .9762 
.0002 .9691 .9689 .9687 .9684 .9683 .9682 .9679 .9676 .9673 .9671 .9670 .9667 
.0003 .9625 .9622 .9619 .9617, .9615 .9613 .9610 .9607 .9603 .9601 .9599 .9595 
.0004 .9570 .9567 .9564 .9560 .9558 .9557 .9553 .9549 .9545 .9542 .9540 .9536 
.0005 .9522 .9518 .9515 .9511 .9509 .9507 .9503 .9499 .9494 .9491 .9489 .9484 
.0006 .9479 .9475 .9472 .9468 .9465 .9463 .9459 .9454 .9449 .9446 .9443 .9438 
.0007 .9440 .9436 .9432 .9428 .9425 .9423 .9418 .9413 .9407 .9404 .9402 .9396 
.0008 .9404 .9400 .9396 .9391 .9388 .9386 .9381 .9375 .9370 .9366 .9364 .9357 
.0009 .9370 .9366 .9362 .9357 .9354 .9351 .9346 .9340 .9334 .9330 .9328 .9321 
.0010 .9339 .9335 .9330 .9325 .9321 .9319 .9313 .9307 .9301 .9297 .9294 .9287 
.0020 .9094 .9088 .9082 .9075 .9071 .9067 .9060 .9052 .9043 .9038 .9034 .9025 
.0030 .8917 .8910 .8902 .8894 .8889 .8885 .8876 .8866 .8856 .8850 .8846 .8834 
.0040 .8774 .8766 £757 .8748 .8742 .8738 .8728 .8717 .8705 .8698 .8694 .8681 

a .0050 .8652 .8643 .8634 .8624 .8617 .8613 .8602 .8590 .8577 .8570 .8565 .8551 
.0060 .8546 .8536, .8526 .8515 .8509 .8504 .8492 .8479 .8466 .8458 .8452 .8437 
.0070 .8450 .8440 .8430 .8418 .8411 .8406 .8393 .8380 .8366 .8357 .8351 .8336 
.0080 .8364 .8354 .8342 .8331 .8323 .8318 .8304 .8291 .8275 .8266 .8260 .8244 
.0090 .8285 .8274 .8263 £250 .8242 .8237 .8223 .8208 .8193 .8183 .8177 .8160 
.0100 .8212 .8201 .8189 .8176 .8168 8162 .8148 .8133 .8116 .8107 .8100 .8082 
.0200 .7678 .7663 .7648 .7632 .7622 .7615 .7597 .7578 .7558 .7545 .7537 .7515 
.0300 .7824 .7308 .7291 .7273 .7262 .7253 .7233 .7212 .7189 .7176 .7166 .7141 
.0400 .7058 .7040 .7022 .7003 .6990 .6981 .6960 .6937 .6912 .6898 .6887 .6861 
.0500 .6844 .6825 .6806 .6786 .6772 .6763 .6740 .6716 .6690 .6675 .6664 .6686 
.0600 .6665 .6646 .6626, .6604 .6591 .6581 .6557 .6532 .6505 .6489 .6478 .6449 
.0700 .6512 .6492 .6471 .6449 .6435 .6425 .6400 .6375 .6347 .6330 .6319 .6288 
.0800 .6378 .6357 .6336 .6313 .6299 .6289 .6263 .6237 .6209 .6192 .6180 .6149 
.0900 .6259 .6288 .6216 .6193 .6178 .6168 .6142 .6115 .6086 .6069 .6056 .6025 
.1000 .6152 .6131 .6109 .6085 .6070 .6059 .6033 .6006 .5976 .5958 .5946 .5914 



TABLE 77. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Scatchard- Continued 

(Electrolyte, zz- - 2) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9759 .9756 .9754 .9751 .9748 .9745 .9742 .9738 .9735 .9731 .9728 

.0002 .9663 .9659 .9656 .9652 .9648 .9643 .9639 .9634 .9629 .9625 .9619 

.0003 .9591 .9586 .9582 .9577 .9572 .9567 .9562 .9556 .9550 .9544 .9538 

.0004 .9531 .9526 .9521 .9515 .9509 .9503 .9497 .9491 .9484 .9478 .9470 

.0005 .9479 .9473 .9467 .9461 .9455 .9448 .9442 .9434 .9427 .9420 .9412 

.0006 .9432 .9426 .9420 .9413 .9406 .9399 .9392 .9384 .9376 .9368 .9359 

.0007 .9390 .9383 .9376 .9369 .9362 .9354 .9346 .9338 .9330 .9321 .9312 

.0008 .9351 .9344 .9336 .9329 .9321 .9313 .9305 .9296 .9287 .9278 .9268 

.0009 .9314 .9307 .9299 .9291 .9283 .9275 .9266 .9257 .9247 .9237 .9227 

.0010 .9280 .9272 .9264 .9256 .9248 .9239 .9229 .9220 .9210 .9200 .9189 

.0020 .9015 .9004 .8994 .8983 .8971 .8959 .8947 .8934 .8920 .8906 .8892 

.0030 .8823 .8810 .8798 .8785 .8771 .8757 .8742 .8727 .8711 .8695 .8677 
• .0040 .8668 .8654 .8640 .8625 .8610 .8594 .8578 .8560 .8543 .8525 .8505 

.0050 .8537 .8522 .8506 .8490 .8474 .8456 .8438 .8420 .8400 .8381 .8359 

.0060 .8422 .8406 .8389 .8372 .8355 .8336 .8317 .8297 .8276 .8255 .8232 

.0070 .8320 .8303 .8285 .8267 .8248 .8229 .8208 .8187 .8165 .8143 .8119 

.0080 .8227 .8209 .8191 .8172 .8152 .8132 .8110 .8088 .8065 .8042 .8017 

.0090 .8142 8123 .8105 .8085 .8064 .8043 .8021 .7997 .7974 .7949 .7923 

.0100 .8064 .8044 .8025 .8004 .7983 .7961 .7938 .7914 .7889 .7864 .7837 

.0200 .7492 .7468 .7444 .7418 .7392 .7364 .7336 .7306 .7275 .7244 .7210 

.0300 .7116 .7089 .7062 .7033 .7004 .6973 .6941 .6908 .6874 .6839 .6802 

.0400 .6834 .6805 .6775 .6745 .6713 .6680 .6646 .6610 .6574 .6537 .6497 

.0500 .6607 .6577 .6546 .6514 .6481 .6446 .6410 .6373 .6335 .6296 .6254 

.0600 .6419 .6387 .6355 .6322 .6287 .6251 .6214 .6175 .6136 .6095 .6052 

.0700 .6258 .6225 .6192 .6158 .6122 .6085 .6047 .6007 .5966 .5925 .5881 

.0800 .6117 .6084 .6050 .6015 .5978 .5940 .5901 .5860 .5819 .5774 .5731 

.0900 .5993 .5959 .5924 .5888 .5851 .5812 .5773 .5731 .5688 .5645 .5599 

.1000 .5881 .5846 .5811 .5775 .5737 .5698 .5657 .5615 .5572 .5528 .5481 



TABLE 78. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Scatchard 
(Electrolyte, z-= 

3 
) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9671 .9669 .9666 9664 .9662 .9661 .9658 .9655 .9652 .9650 .9648 .9645 

.0002 .9540 .9537 .9534 .9530 .9528 .9526 .9522 .9518 .9514 .9511 .9509 .9504 

.0003 .9443 .9439 .9435 .9430 .9428 .9426 .9421 .9416 .9410 .9407 .9405 .9399 

.0004 .9362 .9357 .9353 .9348 .9345 .9342 .9337 .9331 .9325 .9321 .9318 .9312 

.0005 .9291 .9287 .9281 .9276 .9273 .9270 .9264 .9258 .9251 .9246 .9244 .9236 

.0006 .9229 .9223 .9218 .9212 .9208 .9206 .9199 .9192 .9185 .9180 .9177 .9169 

.0007 .9172 .9166 .9160 .9154 .9150 .9147 .9140 .9133 .9125 .9120 .9116 .9108 

.0008 .9119 .9113 .9107 .9100 .9096 .9093 .9086 .9078 .9069 .9064 .9061 .9051 

.0009 .9071 .9064 .9058 .9051 .9046 .9043 .9035 .9027 .9018 .9013 .9009 .8999 

.0010 .9025 .9019 .9012 .9004 .9000 .8996 .8988 .8979 .8970 .8964 .8960 .8950 

.0020 .8673 .8664 .8655 .8645 .8639 .8634 .8623 .8612 .8599 .8592 .8587 .8573 

.0030 .8420 .8410 .8399 .8388 .8380 .8375 .8362 .8349 .8334 .8325 .8319 .8303 

.0040 .8218 .8207 .8195 .8182 .8174 .8168 .8153 .8139 .8122 .8113 .8106 .8088 

.0050 .8048 .8035 .8022 .8008 .8000 .7993 .7978 .7962 .7944 .7933 .7926 .7907 
.0060 .7900 .7886 .7873 .7858 .7848 .7842 .7825 .7808 .7789 .7778 .7770 .7750 
.0070 .7768 .7754 .7740 .7724 .7714 .7707 .7690 .7672 .7652 .7640 .7632 .7610 
.0080 .7650 .7635 .7620 .7604 .7593 .7586 .7568 .7549 .7528 .7516 .7507 .7485 
.0090 .7542 .7527 .7511 .7494 .7483 .7475 .7456 .7437 .7416 .7403 .7394 .7371 
.0100 .7442 .7427 .7410 .7393 .7382 .7374 .7354 .7334 .7312 .7299 .7290 .7266 
.0200 .6728 .6709 .6689 .6668 .6654 .6645 .6621 .6597 .6570 .6554 .6543 .6514 
.0300 .6268 .6248 .6226 .6203 .6188 .6177 .6152 .6125 .6096 .6078 .6066 .6035 
.0400 .5929 .5907 .5884 .5860 .5844 .5M83 .5806 .5778 .5747 .5729 .5716 .5683 
.0500 .5662 .5639 .5615 .5590 .5573 .5562 .5534 .5504 .5472 .5454 .5440 .5406 
.0600 .5441 .5418 .5393 .5367 .5351 .5339 .5310 .5280 .5247 .5228 .5214 .5179 
.0700 .5255 .5231 .5205 .5179 .5162 .5150 .5120 .5090 .5056 .5037 .5023 .4987 
.0800 .5093 .5069 .5043 .5016 .4999 .4987 .4957 .4926 .4892 A872 A858 A821 
.0900 .4952 .4927 .4901 A874 .4856 .4844 .4813 .4782 .4748 .4728 .4713 A676 
.1000 A826 .4801 .4774 .4747 .4729 .4717 .4686 .4654 A620 .4599 A585 .4548 



TABLE 78. Mean activity coeficients of electrolytes in aqueous solutions on a volume basis -
Scaichard- Continued 

(Electrolyte, ez-3) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9641 .9637 .9633 .9629 .9624 .9620 .9615 .9610 .9605 .9600 .9594 

.0002 .9499 .9493 .9488 .9482 .9476 .9470 .9463 .9456 .9449 .9442 .9434 

.0003 .9393 .9386 .9379 .9372 .9365 .9357 .9350 .9341 .9333 .9324 .9315 

.0004 .9305 .9297 .9289 .9281 .9273 .9265 .9256 .9246 .9237 .9227 .9216 

.0005 .9228 .9220 .9212 .9203 .9194 .9184 .9174 .9164 .9153 .9142 .9130 

.0006 .9160 .9151 .9142 .9133 .9123 .9112 .9102 .9090 .9079 .9067 .9054 

.0007 .9099 .9089 .9079 .9069 .9059 .9047 .9036 .9024 .9012 .8999 .8985 

.0008 .9042 .9032 ;9021 .9011 .8999 .8988 .8975 .8963 .8950 .8936 .8922 

.0009 .8989 .8978 .8968 .8956 .8944 .8932 .8919 .8906 .8892 .8878 .8863 

.0010 .8940 .8929 .8917 .8905 .8893 .8880 .8867 .8853 .8838 .8824 .8808 

.0020 .8559 .8544 .8529 .8513 .8497 .8480 .8462 .8444 .8425 .8405 .8384 

.0030 .8287 .8270 .8252 .8234 .8215 .8195 .8174 .8152 .8130 .8107 .8083 

.0040 .8070 .8051 .8031 .8011 .7990 .7967 .7944 .7920 .7896 .7871 .7844 

.0050 .7887 .7866 .7845 .7823 .7800 .7776 .7752 .7726 .7699 .7672 .7643 

.0060 .7729 .7707 .7684 .7661 .7636 .7611 .7585 .7557 .7529 .7500 .7469 

.0070 .7588 .7565 .7541 .7517 .7491 .7464 .7437 .7408 .7378 .7348 .7316 

.0080 .7462 .7438 .7413 .7387 .7361 .7333 .7304 .7274 .7243 .7211 .7178 

.0090 .7347 .7322 .7296 .7269 .7242 .7213 .7183 .7152 .7120 .7087 .7052 

.0100 .7241 .7215 .7189 .7161 .7133 .7103 .7072 .7040 .7007 .6974 .6938 

.0200 .6485 .6454 .6422 .6389 .6355 .6319 .6283 .6244 .6205 .6165 .6123 

.0300 .6003 .5969 .5934 .5898 .5861 .5822 .5783 .5741 .5699 .5656 .5610 

.0400 .5649 .5613 .5577 .5539 .5500 .5460 .5418 .5374 .5330 .5285 .5237 

.0500 .5371 .5334 .5296 .5257 .5217 .5175 .5132 .5087 .5042 .4995 .4946 

.0600 .5143 .5105 .5066 .5026 .4986 .4943 .4899 .4853 .4806 .4759 .4709 

.0700 .4950 .4912 .4873 .4832 .4790 .4747 .4702 .4656 A608 A560 .4509 

.0800 .4784 A745 .4706 .4665 .4623 .4578 .4533 .4486 .4439 .4390 .4339 

.0900 .4639 .4600 .4560 .4518 .4476 .4431 .4386 .4338 .4290 .4242 .4190 

.1000 .4510 .4470 .4430 .4388 .4346 .4301 .4255 .4208 .4159 .4110 .4058 



TABLE 79. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Scatchard 
(Electrolyte, zz-=4) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9564 .9561 .9557 .9554 .9552 .9550 .9546 .9542 .9538 .9535 .9534 .9529 

.0002 .9392 .9388 .9383 .9379 .9376 .9374 .9368 .9363 .9357 .9353 .9951 .9344 

.0003 .9264 .9259 .9263 .9248 .9244 .9242 .9235 .9229 .9222 .9217 .9214 .9206 

.0004 .9158 .9152 .9146 .9140 .9136 .9133 .9126 .9118 .9110 .9105 .9102 .9093 

.0005 .9066 .9060 .9053 .9046 .9042 .9039 .9031 .9023 .9014 .9008 .9004 .8995 

.0006 .8985 .8978 .8971 .8963 .8959 .8955 .8946 .8937 .8928 .8922 .8918 .8907 
.0007 .8911 .8904 .8896 .8888 .8883 .8879 .8870 .8860 .8850 .8844 .8840 .8828 
.0008 .8843 .8836 .8828 .8819 .8813 .8810 .8800 .8790 .8779 .8772 .8768 .8756 
.0009 .8781 .8773 .8764 .8755 .8749 .8745 .8735 .8724 .8713 .8706 .8701 .8688 
.0010 .8722 .8713 .8704 .8695 .8689 .8685 .8674 .8663 .8651 .8644 .8639 .8625 
.0020 .8271 .8260 .8248 .8236 .8228 .8222 .8208 .8193 .8178 .8168 .8162 .8144 
.0030, .7951 .7938 .7926 .7910 .7901 .7894 .7878 .7861 .7843 .7832 .7824 .7804 
.0040 .7698 .7683 .7668 .7652 .7642 .7635 .7617 .7598 .7578 .7566 .7558 .7536 
•.0050 .7486 .7470 .7454 .7437 .7426 .7418 .7399 .7379 .7357 .7344 .7335 .7312 
.0060 .7303 .7286' .7269 .7251 .7239 .7231 .7211 .7190 .7167 .7153 .7143 .7118 
.0070 .7141 .7124 .7106 .7087 .7075 .7066 .7045 .7023 .6999 .6984 .6974 .6948 
.0080 .6996 .6978 .6960 .6940 .6927 .6918 .6896 .6873 .6848 .6833 .6823 .6796 
.0090 .6865 .6846 .6827 .6807 .6794 .6784 .6762 .6738 .6712 .6697 .6686 .6658 
.0100 .6744 .6725 .6706 .6685 .6671 .6662 .6638 .6614 .6587 .6572 .6561 .6532 
.0200 .5895 .5878 .5850 .5825 .5809 .5798 .5771 .5742 .5712 .5693 .5680 .5647 
.0300 .5365 .5341 .5316 .5290 .5273 .5261 .5232 .5201 .5169 .5149 .5135 .5100 
.0400 .4981 .4957 .4931' .4904 .4886 .4874 .4844 .4812 .4778 .4758 .4744 .4707 
.0500 .4684 .4659 .4632 .4604 .4587 .4574 .4543 .4511 .4476 .4456 .4441 .4404 
.0600 .4442 .4417 .4390 .4362 .4344 .4331 .4300 .4267 .4232 .4211 .4197 .4159 
.0700 .4240 .4215 .4187 .4159 .4141 .4128 A096 .4064 A028 A007 .3993 .3955 
.0800 .4068 .4042 .4014 .3986 .3968 .3955 .3923 .3890 .3855 .3834 .3819 .3781 
.0900 .3917 .3891 .3864 .3835 .3817 .3804 .3772 .3739 .3704 .3683 .3668 .3630 
.1000 .3785 .3759 .3731 .3703 .3685 .3672 .3640 .3607 .3571 .3550 .3536 .3497 



TABLE 79. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Scatchard- Continued 

(Electrolyte, zz-=4) 

ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9524 .9519 .9514 .9508 .9502 .9496 .9490 .9484 .9477 .9470 .9463 

.0002 .9338 .9330 .9323 .9316 .9308 .9299 .9291 .9282 .9273 .9263 .9253 

.0003 .9198 .9190 .9181 .9172 .9163 .9153 .9142 .9132 .9120 .9109 .9097 

.0004 .9084 .9074 .9064 .9054 .9043 .9032 .9020 .9008 .8995 .8982 .8969 

.0005 .8984 .8974 .8963 .8951 .8940 .8927 .8914 .8901 .8887 .8873 .8858 

.0006 .8896 .8885 .8873 .8861 .8848 .8834 .8821 .8806 .8791 .8776 .8759 

.0007 .8817 .8804 .8792 .8778 .8765 .8750 .8736 .8720 .8704 .8688 .8670 

.0008 .8743 .8730 .8717 .8703 .8689 .8673 .8658 .8641 .8625 .8607 .8589 

.0009 .8675 .8662 .8648 .8633 .8618 .8602 .8586 .8568 .8551 .8533 .8513 

.0010 .8612 .8598 .8583 .8568 .8552 .8535 .8518 .8500 .8482 .8463 .8443 

.0020 .8127 .8108 .8089 .8069 .8048 .8027 .8004 .7981 .7957 .7932 .7906 

.0030 .7784 .7762 .7740 .7717 .7693 .7668 .7643 .7616 .7588 .7560 .7529 

.0040 .7513 .7489 .7465 .7440 .7414 .7386 .7358 .7328 .7298 .7267 .7234 

.0050 .7287 .7262 .7236 .7209 .7181 .7151 .7121 .7089 .7056 .7023 .6988 

.0060 .7093 .7066 .7038 .7010 .6980 .6949 .6917 .6883 .6849 .6814 .6777 

.0070 .6922 .6893 .6864 .6834 .6804 .6771 .6738 .6703 .6667 .6631 .6592 

.0080 .6768 .6739 .6709 .6678 .6646 .6612 .6578 .6542 .6505 .6467 .6427 

.0090 .6629 .6599 .6568 .6536 .6503 .6469 .6433 .6396 .6358 .6319 .6278 

.0100 .6502 .6471 .6440 .6407 .6373 .6337 .6301 .6263 .6224 .6184 .6142 

.0200 .5613 .5577 .5541 .5503 .5464 .5423 .5381 .5337 .5293 .5247 .5199 
.0300 .5064 .5025 .4987 A946 A905 A862 .4818 A772 .4725 .4677 A626 
.0400 A670 A630 A590 A549 A507 A462 .4417 A369 .A321 .4273 .4221 
.0500 .4366 .4326 .4285 .4243 .4200 .4155 .4109 A061 .4013 .3963 .3911 
.0600 A120 A080 A039 .3997 .3953 .3908 .3862 .3814 .3765 .3715 .3663 
.0700 .3916 .3875 .3834 .3792 .3748 .3703 .3657 .3608 .3560 .3510 .3458 
.0800 .3742 .3701 .3660 .3618 .3574 .3529 .3483 .3434 .3386 .3337 .3285 
.0900 .3591 .3551 .3509 .3467 .3424 .3378 .3332 .3284 .3236 .3187 .3135 
.1000 .3459 .3418 .3377 .3335 .3292 .3246 .3201 .3153 .3105 .3056 .3004 



TABLE 80. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Scatchard 
(Electrolyte, zz-= 6) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9353 .9348 .9843 .9338 .9335 .9333 .9327 .9321 .9315 .9311 .9309 .9302 
.0002 .9102 .9096 .9089 .9083 .9078 .9075 .9068 .9060 .9051 .9046 .9042 .9033 
.0003 .8916 .8909 .8901 .8893 .8888 .8884 .8875 .8866 .8855 .8849 .8845 .8834 
.0004 .8764 .8756 .8747 .8738 .8732 .8728 .8718 .8707 .8695 .8688 .8683 .8670 
.0005 .8633 .8624 .8614 .8604 .8598 .8593 .8582 .8570 .8557 .8550 .8544 .8530 
.0006 .8517 .8507 .8497 .8486 .8479 .8474 .8462 .8449 .8436 .8427 .8422 .8406 
.0007 .8412 .8402 .8391 .8379 .8372 .8367 .8354 .8340 .8326 .8317 .8311 .8295 
.0008 .8316 .8306 .8294 .8282 .8274 .8269 .8255 .8241 .8225 .8216 .8210 .8193 
.0009 .8228 .8216 .8204 .8192 .8184 .8178 .8164 .8149 .8132 .8123 .8116 .8098 
.0010 .8145 .8134 .8121 .8108 .8099 .8093 .8078 .8063 .8046 .8036 .8029 .8011 
.0020 .7522 .7507 .7491 .7474 .7463 .7455 .7436 .7416 .7395 .7382 .7373 .7350 
.0030 .7090 .7073 .7054 .7035 .7023 .7014 .6993 .6970 .6946 .6931 .6921 .6894 
.0040 .6754 .6735 .6715 .6694 .6681 .6671 .6648 .6624 .6597 .6581 .6570 .6542 
.0050 .6477 :6457 .6436 .6414 .6399 .6389 .6364 .6339 .6311 .6294 .6282 .6252 
.0060 .6241 .6220 .6198 .6175 .6160 .6149 .6123 .6096 .6067 .6050 .6088 .6006 
.0070 .6035 .6013 .5990 .5966 .5951 .5940 .5913 .5885 .5855 .5837 .5825 .5792 
.0080 .5852 .5830 .5806 .5782 .5766 .5754 .5727 .5698 .5667 .5649 .5636 .5602 
.0090 .5688 .5665 .5641 .5616 .5600 .5588 .5560 .5531 .5499 .5480 .5467 .5433 
.0100 .5539 .5515 .5491 .5465 .5449 .5437 .5409 .5379 .5347 .5327 .5314 .5279 
.0200 A526 .4501 A474 .4446 A428 A415 .4384 .4852 .4317 .4296 .4281 A244 
.0300 .3929 .3903 .3876 .3847 .3829 .3816 .3784 .3751 .3716 .3695 .3680 .3642 
.0400 .3516 .3490 .3462 .3434 .3416 .3403 .3371 .3338 .3303 .3282 .3267 .3229 
.0500 .3206 .3180 .3153 .3124 .3106 .3093 .3062 .3030 .2995 .2974 .2960 .2922 
.0600 .2961 .2935 .2909 .2881 .2863 .2850 .2819 .2787 .2753 .2733 .2719 .2682 
.0700 .2761 .2736 .2710 .2682 .2665 2652 .2622 .2590 .2557 .2537 2523 .2487 
.0800 .2594 .2569 .2543 .2516 .2499 .2487 .2457 .2426 .2393 .2374 .2360 .2325 
.0900 .2452 .2427 .2402 .2375 .2358 .2346 .2317 .2287 .2254 .2235 .2222 .2187 
.1000 .2329 .2305 .2279 .2253 .2237 .2225 .2196 .2166 .2134 .2115 .2102 .2068 



TABLE 80. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -
Scatchard- Continued 

(Ekectolyte, z+z-.=6y 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9295 .9287 .9279 .9271 .9263 .9254 .9245 .9235 .9226 .9216 .9205 

.0002 .9023 .9013 .9002 .8991 .8980 .8968 .8955 .8942 .8929 .8915 .8901 
.0003 .8822 .8810 .8797 .8784 .8770 .8756 .8741 .8726 .8710 .8694 .8676 
.0004 .8657 .8644 .8629 .8615 .8599 .8583 .8567 .8549 .8531 .8513 .8493 
.0005 .8516 .8501 .8485 .8469 .8452 .8435 .8417 .8398 .8378 .8358 .8337 
.0006 .8391 .8375 .8358 .8341 .8323 .8304 .8284 .8264 .8243 .8221 .8198 
.0007 .8278 .8261 .8243 .8225 .8206 .8186 .8165 .8143 .8121 .8098 .8073 
.0008 .8175 .8157 .8138 .8119 .8099 .8078 .8056 .8033 .8010 .7986 .7960 
.0009 .8080 .8061 £042 .8021 .8000 .7978 .7955 .7931 .7907 .7882 .7855 
.0010 .7992 .7972 .7952 .7931 .7909 .7886 .7862 .7837 .7812 .7786 .7758 
.0020 .7326 .7301 .7275 .7248 .7220 .7191 .7161 .7130 .7098 .7065 .7030 
.0030 .6868 .6839 .6810 .6779 .6748 .6715 .6681 .6646 .6610 .6573 .6534 
.0040 .6512 .6481 .6450 .6417 .6383 .6348 .6311 .6273 .6234 .6195 .6152 
.0050 .6221 .6188 .6155 .6120 .6085 .6047 .6009 .5969 .5928 .5886 .5841 
.0060 .5974 .5939 .5905 .5869 .5832 .5793 .5753 .5711 .5668 .5625 .5579 
.0070 .5758 .5723 .5687 .5650 .5612 .5572 .5531 .5488 .5444 .5399 .5352 
.0080 .5568 .5532 .5495 .5457 .5418 .5377 .5335 .5291 .5246 .5201 .5152 
.0090 .5398 .5361 .5323 .5284 .5245 .5203 .5160 .5115 .5069 .5023 .4974 
.0100 .5243 .5206 .5168 .5128 .5088 .5045 .5002 .4956 A910 A863 A813 
0200 .4205 A165 A124 A082 A039 .3993 .8947 .3899 3850 .3801 .3749 

.0300 .3603 .3562 .3521 .479 .8435 .3390 .3344 .3296 .3248 .3199 .3147 

.0400 .3191 .3151 .3110 .3068 .8025 .2981 .2935 .2888 .2841 .2793 .2742 

.0500 .2885 .2845 .2805 .2764 .2722 .2678 .2634 .2588 .2542 .2495 .2446 

.0600 .2645 .2606 .2567 .2527 .2486 .2443 .2400 .2355 .2310 .2265 .2217, 

.0700 .2451 .2412 .2374 .2335 .2295 .2253 .2211 .2168 .2124 .2080 .2034 

.0800 .2289 .2252 .2214 .2176 .2137 .2096 .2055 .2013 .1970 .1927 .1882 

.0900 .2152 .2116 .2079 .2041 .2003 .1964 .1924 .1882 .1841 .1799 .1755 

.1000 .2034 .1998 .1963 .1926 .1888 .1850 .1811 .1770 .1730 .1689 .1647 



TABLE 81. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Scatchard 
(Electrolyte, z+z.=8) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9146 .9140 .9184 .9128 .9124 .9121 .9113 .9106 .9097 .9093 .9089 .9080 

.0002 .8821 .8813 .8805 .8796 .8790 .8786 .8777 .8766 .8755 .8748 .8.744 .8731 

.0003 .8582 .8572 .8563 .8552 .8546 .8541 .8529 .8517 .8504 .8496 .8490 .8476 

.0004 .8387 .8376 .8365 .8354 .8346 .8341 .8328 .8314 .8299 .8290 .8284 .8268 

.0005 .8220 .8209 .8197 .8184 .8176 .8170 .8156 .8141 .8124 .8115 .8108 .8090 

.0006 .8073 .8061 .8048 .8034 .8026 .8019 .8004 .7988 .7971 .7960 .7953 .7934 
.0007 .7941 .7928 .7914 .7900 .7891 .7884 .7868 .7851 .7832 .7821 .7814 .7794 
.0008 .7821 .7807 .7793 .7777 .7768 .7761 .7744 .7726 .7707 .7695 .7687 .7666 
.0009 .7710 .7696 .7681 .7665 .7655 .7647 .7630 .7611 .7591 .7579 .7571 .7549 
.0010 .7607 .7592 .7577 .7560 .7550 .7542 .7524 .7505 .7484 .7471 .7463 .7440 
.0020 .6841 .6822 .6803 .6782 .6769 .6760 .6737 .6713 .6687 .6672 .6661 .6633 
.0030 .6322 .6302 .6280 .6257 .6242 .6232 .6207 .6180 .6151 .6134 .6122 .6091 
.0040 .5926 .5904 .5880 .5856 .5840 .5829 .5802 .5774 .5743 .5725 .5712 .5679 
.0050 .5604 .5581 .5556 .5531 .5515 .5503 .5475 .5445 .5413 .5394 .5381 .5346 
.0060 .5333 .5309 .5284 .5258 .5241 .5229 .5200 .5169 .5136 .5117 .5103 .5067 
.0070 .5100 .5075 .5049 .5023 .5005 .4993 .4963 .4932 .4898 4878 A864 A828 
.0080 .4895 .4870 A844 A816 A799 .4786 .4756 A724 A690 .4670 A655 A618 
.0090 .4712 A687 A661 .4633 .4615 .4603 .4572 A540 A505 A485 .4470 A433 
.0100 .4549 .4523 .4496 A468 A451 A438 .4407 .4374 A339 .4319 .4304 .4266 
.0200 .3475 .3449 .3422 .3393 .3375 .3362 .3330 .3298 .3262 .3241 .3227 .3189 
.0300 .2878 .2853 .2826 .2798 .2780 .2768 .2737 .2705 .2671 .2651 .2637 .2601 
.0400 .2481 .2457 .2431 .2405 .2388 .2375 .2346 .2316 .2283 .2264 .2250 .2216 

.0500 .2194 .2170 .2146 .2120 .2104 .2092 .2064 .2035 .2004 .1985 .1972 .1939 

.0600 .1973 .1951 .1927 .1902 .1887 .1876 .1849 .1821 .1791 .1773 .1761 .1729 

.0700 .1798 .1776 .1753 .1730 .1715 .1704 .1678 .1651 .1623 .1606 .1594 .1564 

.0800 .1655 .1633 .1612 .1589 .1574 .1564 .1539 .1513 .1486 .1470 .1458 .1429 

.0900 .1535 .1514 .1493 .1471 .1457 .1447 .1423 .1398 .1372 .1356 .1345 .1318 

.1000 .1433 .1413 .1392 .1371 .1358 .1348 .1325 .1301 .1275 .1260 .1250 .1223 



TABLE 81. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Scatchard- Continued 

(Electrolyte, ze.. = 8) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9071 .9061 .9051 .9040 .9030 .9018 .9006 .8994 .8981 .8968 .8954 
.0002 .8719 .8706 .8692 .8678 .8663 .8648 .8632 .8615 .8598 .8581 .8562 
.0003 .8461 .8445 .8429 .8412 .8395 .8377 .8358 .8338 .8318 .8298 .8275 
.0004 .8251 .8234 .8216 .8197 .8178 .8157 .8136 .8114 .8091 .8068 .8043 
.0005 .8072 .8053 .8038 .8018 .7992 .7969 .7947 .7923 .7898 .7873 .7846 
.0006 .7915 .7894 .7873 .7851 .7829 .7805 .7780 .7755 .7728 .7701 .7673 
.0007 .7773 .7751 .7729 .7706 .7682 .7657 .7631 .7604 .7576 .7548 .7518 
.0008 .7645 .7622 .7598 .7574 .7549 .7523 .7496 .7467 .7438 .7409 .7377 
.0009 .7526 .7502 .7478 .7453 .7427 .7400 .7371 .7342 .7312 .7281 .7248 
.0010 .7417 .7392 .7367 .7341 .7314 .7285 .7256 .7226 .7194 .7162 .7128 
.0020 .6604 .6574 .6543 .6511 .6477 .6443 .6407 .6369 .6331 .6292 .6251 
.0030 .6059 .6025 .5991 .5955 .5919 .5880 .5841 .5800 .5758 .5715 .5669 
.0040 .5645 .5609 .5573 .5535 .5496 .5455 .5414 .5370 .5326 .5281 .5232 
.0050 .5311 .5273 .5236 .5196 .5156 .5114 .5071 .5025 .4979 .4933 .4883 
.0060 .5031 .4993 .4954 A913 .4872 .4829 .4784 .4738 .4691 .4643 .4593 
.0070 .4791 A752 A712 .4671 A629 A585 .4540 A493 .4445 .4397 .4345 
.0080 .4581 A541 .4501 .4459 .4417 .4372 .4327 A279 .4231 .4182 .4130 
.0090 A395 .4355 .4314 A272 .4229 .4184 .4138 A091, A042 .3993 .3941 
.0100 A228 A188 A147 A105 .4062 .4016 .3970 .3922 .3874 .3824 .3772 
.0200 .3151 .3110 .3070 .3028 .2985 .2941 .2896 .2849 .2801 .2753 .2709 
.0300 .2564 .2525 .2487 .2447 2406 .2364 .2321 .2277 .2232 .2188 .2140 
.0400 .2181 .2144 .2107 .2069 .2031 .1991 .1951 .1909 .1868 .1826 .1782 
.0500 .1906 .1871 .1836 .1800 .1764 .1726 .1688 .1649 .1610 .1571 .1530 
.0600 .1698 .1664 .1631 .1597 .1563 .1527 .1491 .1454 .1417 .1380 .1342 
.0700 .1534 .1502 .1470 .1438 .1405 .1371 .1337 .1302 .1267 .1232 .1196 
.0800 1400 .1370 .1340 .1309 .1277 .1245 .1213 .1180 .1146 .1113 .1079 
.0900 .1290 .1261 .1232 .1202 .1172 .1141 .1110 .1079 .1047 .1016 .0983 
.1000 .1196 .1168 .1141 .1112 .1083 .1054 .1024 .0994 .0964 .0934 .0903 



TABLE 82. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Scatchard 
(Electrolyte, 4-=9) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9045 .9038 .9031 .9024 .9020 .9016 .9008 .9000 .8991 .8985 .8981 .8971 

.0002 .8684 .8675 .8666 .8656 .8650 .8645 .8634 .8623 .8611 .8603 .8598 .8585 

.0003 .8419 .8409 .8398 .8387 .8379 .83874 .8361 .8348 .8333 .8324 .8318 .8302 

.0004 .8205 .8193 .8181 .8168 .8160 .8154 .8139 .8124 .8108 .8098 .8091 .8074 

.0005 .8021 .8009 .7995 .7981 .7972 .7966 .7950 .7934 .7916 .7906 .7898 .7879 
.0006 .7860 .7847 .7832 .7817 .7808 .7801 .7784 .7767 .7748 .7736 .7728 .7708 
.0007 .7715 .7701 .7686 .7670 .7660 .7653 .7635 .7617 .7597 .7585 .7576 .7554 
.0008 .7584 .7569 .7553 .7537 .7526 .7519 .7500 .7481 .7460 .7447 .7438 .7415 
.0009 .7463 .7448 .7431 .7414 .7403 .7395 .7376 .7356 .7334 .7321 .7312 .7288 
.0010 .7351 .7335 .7318 .7301 .7289 .7281 .7261 .7240 .7217 .7204 .7194 .7170 
.0020 .6524 .6504 .6483 .6461 .6447 .6437 .6413 .6387 .6359 .6343 .6331 .6301 
.0030 .5970 .5948 .5925 .5901 .5885 .5874 .5847 .5819 .5789 .5771 .5758 .5725 
.0040 .5550 .5527 .5503 .5477 .5461 .5449 .5420 .5391 .5358 .5339 .5326 .5291 
.0050 .5212 .5188 .5163 .5136 .5119 .5107 .5077 .5047 .5013 .4993 A979 A943 
.0060 .4930 .4905 .4879 .4852 A834 .4822 A791 .4760 .4726 .4705 .4691 .4654 
.0070 .4688 .4663 .4636 .4608 A591 .4578 A547 .4515 .4480 .4460 .4445 A408 
.0080 .4477 .4451 .4424 .4396 A378 .4365 A334 .4302 .4267 .4246 .4231 .4193 
.0090 .4289 .4264 A237 .4208 A190 A177 .4146 .4113 .4078 .4057 A042 A004 
.0100 A122 A096 A069 A040 .4022 .4009 .3978 .3945 .3909 .3888 .3874 .3835 
.0200 3045 .3019 .2992 .2964 .2947 .2934 .2903 .2871 .2836 .2816 .2801 .2764 
.0300 .2463 .2439 .2413 2386 .2369 .2357 .2328 .2298 .2265 .2246 2232 .2198 
.0400 .2085 2062 .2037 .2012 .1996 .1985 .1957 .1929 .1898 .1880 .1868 .1835 
.0500 .1815 .1793 .1770 .1746 .1731 .1720 .1694 .1668 .1639 .1622 .1610 .1580 
.0600 .1611 .1590 .1569 .1546 .1532 .1522 .1497 .1472 .1445 .1429 .1417 .1389 
.0700 1451 .1431 .1411 .1389 .1376 .1366 .1342 .1318 .1293 .1278 .1267 .1240 
.0800 .1321 .1302 .1283 .1262 .1249 .1240 .1218 .1195 .1171 .1156 .1146 .1121 
.0900 .1214 .1196 .1177 .1158 .1145 .1136 .1115 .1093 .1070 .1057 .1047 .1023 
.1000 .1124 .1106 .1088 .1070 .1058 .1049 .1029 .1008 .0986 .0973 .0964 .0941 



TABLE 82. Mean activity coefficients ofelectrolytes in aqueous solutions on a volume basis-
Scatchard- Continued

(Electrolyl., z - =9) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8961 .8950 .8939 .8927 .8915 .8902 .8889 .8875 .8861 .8847 .8831 

.0002 .8571 .8556 .8541 .8525 .8509 .8492 .8475 .8456 .8437 .8418 .8397 

.0003 .8286 .8269 .8251 .8233 .8214 .8194 .8173' .8151 .8129 .8106 .8082 

.0004 .8055 .8036 .8016 .7996 .7974 .7952 .7929 .7905 .7880 .7855 .7828 

.0005 .7859 .7838 .7816 .7794 .7771 .7747 .7722 .7695 .7668 .7641 .7612 

.0006 .7686 .7664 .7641 .7617 .7593 .7567 .7540 .7512 .7483 .7454 .7423 

.0007 .7532 .7508 .7484 .7459 .7433 .7406 .7378 .7348 .7318 .7287 .7254 

.0008 .7392 .7367 .7342 .7316 .7289 .7260 .7231 .7200 .7168 .7136 .7102 

.0009 .7264 .7238 .7211 .7184 .7156 .7126 .7096 .7064 .7031 .6998 .6962 

.0010 .7145 .7118 .7091 .7062 .7033 .7003 .6971 .6938 .6904 .6870 .6833 

.0020 .6270 .6238 .6205 .6170 .6135 .6098 .6060 .6020 .5980 .5938 .5894 

.0030 .5691 .5655 .5619 .5582 .5543 .5503 .5461 .5418 .5374 .5329 .5281 

.0040 .5255 .5218 .5180 .5140 .5100 .5057 .5014 .4969 .4922 .4875 .4826 

.0050 A907 .4868 .4829 .4788 .4746 .4702 .4658 4611 .4564 A516 .4465 

.0060 .4617 .4577 .4537 .4496 .4453 .4409 .4363 .4316 .4268 A219 .4167 

.0070 .4370 .4330 .4289 .4247 .4204 .4159 .4113 .4065 A017 .3967 .3915 

.0080 A155 A114 .4074 .4031 .3988 .3943 .3897 .3848 .3800 .3750 .3698 

.0090 .3966 .3925 .3884 .3841 .3798 .3753 .3706 .3658 .3609 .3560 .3508 

.0100 .3797 .3756 .3715 .3672 .3629 .3583 .3537 .3489 .3440 .3391 .3339 

.0200 .2727 .2688 .2649 .2608 .2567 .2523 .2480 .2435 .2389 .2344 .2295 

.0300 .2163 .2126 .2090 .2052 .2014 .1974 .1934 .1892 .1851 .1809 .1765 

.0400 .1803 .1768 .1734 .1699 .1664 .1627 .1590 .1552 .1514 .1476 .1436 

.0500 .1549 .1517 .1486 .1453 .1420 .1386 .1352 .1317 .1281 .1246 .1210 

.0600 .1360 .1330 .1300 .1270 .1239 .1207 .1176 .1143 .1110 .1078 .1044 

.0700 .1213 .1185 .1157 .1128 .1099 .1070 .1040 .1009 .0979 .0948 .0917 

.0800 .1095 .1069 .1042 .1015 .0988 .0960 .0932 .0903 .0874 .0846 .0817 

.0900 .0998 .0973 .0948 .0922 .0897 .0870 .0844 .0817 .0790 .0763 .0735 

.1000 .0918 .0893 .0869 .0845 .0821 .0796 .0770 .0745 .0719 .0694 .0668 



TABLE 83. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Scatchard 
(Electrolyte, z z-=12) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8747 .8739 .8730 .8721 .8715 .8710 .8700 .8689 .8677 .8670 .8665 .8652 

.0002 .8285 .8274 .8262 .8250 .8242 .8236 .8222 .8208 .8192 .8183 .8176 .8159 

.0003 .7950 .7937 .7923 .7909 .7900 .7898 .7877 .7860 .7842 .7831 .7823 .7803 

.0004 .7681 .7666 .7651 .7635 .7625 .7618 .7600 .7581 .7561 .7548 .7540 .7518 

.0005 .7453 .7437 .7421 .7403 .7392 .7384 .7365 .7345 .7323 .7310 .7301 .7277 

.0006 .7254 .7237 .7220 .7201 .7190 .7181 .7161 .7139 .7116 .7102 .7092 .7067 
,0007 .7076 .7059 .7041 .7021 .7009 .7000 .6979 .6956 .6932 .6917 .6907 .6880 
.0008 .6916 .6898 .6879 .6859 .6846 .6837 .6814 .6791 .6765 .6750 .6740 .6712 
.0009 .6770 .6751 .6731 .6710 .6697 .6688 .6664 .6640 .6614 .6598 .6587 .6558 
.0010 .6635 .6615 .6595 .6574 .6560 .6550 .6526 .6501 .6474 .6458 .6447 .6417 
.0020 .5658 .5635 .5611 .5586 .5570 .5558 .5530 .5500 .5469 .5450 .5436 .5402 
.0030 .5027 .5002 .4976 .4949 .4932 .4920 .4890 .4858 A824 .4804 .4790 .4753 
.0040 .4561 .4536 .4509 .4481 .4463 .4451 .4419 .4387 A352 .4331 .4317 .4279 
.0050 .4195 .4169 A142 .4113 .4095 .4082 .4051 .4018 .3983 .3961 .3947 .3909 
.0060 .3894 .3868 .3841 .8812 .3794 .3781 .3749 .3716 .3681 .3660 .3645 .3607 
.0070 .3642 .3616 .3588 .3560 .3541 .3528 .3496 .3464 .3428 .3407 .3392 .3354 
.0080 .3424 .3398 .3371 .3343 .3324 .3311 .3280 .3247 .3212 .3191 .3176 .3139 
.0090 .3235 .3209 .3182 .3154 .3136 .3123 .3091 .3059 .3024 .3003 .2989 .2951 
.0100 .3068 .3042 .3015 .2987 .2969 .2956 .2925 .2893 2859 .2838 .2824 .2787 
.0200 .2049 .2026 .2002 .1977 .1961 .1949 .1922 .1894 .1863 .1845 .1833 .1801 
.0300 .1544 .1523 .1502 .1480 .1466 .1456 .1432 .1407 .1381 .1365 .1354 .1326 
.0400 .1236 .1218 .1199 .1179 .1167 .1158 .1136 .1114 .1091 .1077 .1068 .1043 
.0500 .1028 .1011 .0994 .0976 .0965 .0957 .0938 .0918 .0897 .0885 .0876 .0854 
.0600 .0877 .0862 .0846 .0830 .0820 .0812 .0795 .0777 .0758 .0747 .0739 .0719 
.0700 .0762 .0749 .0734 .0719 .0710 .0703 .0687 .0671 .0654 .0644 .0636 .0618 
.0800 .0673 .0660 .0647 .0633 .0625 .0618 .0604 .0589 .0573 .0563 .0557 .0540 
.0900 .0601 .0589 .0577 .0564 .0556 .0550 .0537 .0523 .0508 .0500 .0494 .0478 
.1000 .0542 .0531 .0520 .0508 .0500 .0495 .0482 .0469 .0456 .0447 .0442 .0428 



TABLE 83. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Scatchard- Continued 

(Electrolyt., zz-= 12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8639 .8625 .8611 .8596 .8580 .8564 .8547 .8529 .8511 .8493 .8473 

.0002 .8141 .8123 .8104 .8084 .8063 .8042 .8020 .7997 .7973 .7948 .7922 

.0003 .7783 .7761 .7739 .7716 .7692 .7667 .7641 .7614 .7587 .7558 .7528 

.0004 .7495 .7471 .7447 '.7421 .7395 .7367 .7339 .7809 .7278 .7247 .7214 

.0005 .7252 .7226 .7200 .7173 .7144 .7115 .7084 .7052 .7019 .6986 .6950 

.0006 .7041 .7013 .6986 .6956 .6927 .6895 .6863 .6829 .6794 .6759 .6721 

.0007 .6853 .6824 .6795 .6765 .6738 .6700 .6666 .6631 .6595 .6558 .6518 

.0008 .6684 .6654 .6623 .6592 .6559 .6525 .6490 .6453 .6415 .6377 .6336 

.0009 .6529 .6498 .6467 .6434 .6401 .6365 .6329 .6291 .6252 .6213 .6170 

.0010 .6387 .6355 .6323 .6289 .6255 .6218 .6181 .6142 .6102 .6062 .6018 

.0020 .5367 .5330 .5292 .5253 .5213 .5171 .5128 .5083 .5038 A991 A942 

.0030 .4716 A677 A637 A596 A554 A509 A464 .4417 .4869 A320 A269 
S .0040 .4241 .4201 .4160 A118 .4075 .4029 .3988 .3935 .3887 .3837 .3785 

.0050 .8870 .3829 .8788 .8746 .3702 .3657 .3611 .8562 .3514 .3464 .3412 

.0060 .3568 .3528 .8487 .8444 .3401 .3355 .3309 .3262 .3218 .3164 .3112 

.0070 .3316 .3275 .8235 .3192 .3149 .3104 .3059 .8011 .2964 .2915 .2864 

.0080 .8101 .3060 .8020 .2978 .2985 .2891 .2846 .2799 .2752 .2705 .2654 

.0090 .2914 .2874 .2834 .2792 .2751 .2707 .2662 .2616 .2570 .2523 .2474 

.0100 .2749 .2710 .2671 .2680 .2588 .2545 .2502 .2456 .2411 .2365 .2317 

.0200 .1769 .1735 .1701 .1666 .1631 .1595 .1558 .1520 .1488 .1445 .1405 

.0300 .1298 .1269 .1240 .1210 .1180 .1149 .1118 .1086 .1055 .1023 .0990 

.0400 .1018 .0993 .0967 .0941 .0915 .0888 .0862 .0834 .0807 .0780 .0752 

.0500 .0882 .0809 .0787 .0764 .0741 .0717 .0694 .0670 .0646 .0623 .0598 

.0600 .0700 .0679 .0659 .0638 .0618 .0597 .0576 .0555 .0534 .0513 .0492 

.0700 .0601 .0582 .0564 .0545 .0527 .0508 .0489 .0470 .0451 .0433 .0414 

.0800 .0524 .0507 .0490 .0473 .0457 .0439 .0422 .0405 .0388 .0371 .0354 

.0900 .0463 .0448 .0432 .0417 .0401 .0386 .0370 .0354 .0339 .0324 .0308 

.1000 .0414 .0399 .0385 .0371 .0357 .0342 .0328 .0313 .0299 .0285 .0271 



TABLE 84. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Scatchard 
(Eletrolyte, zez. = 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8365 .8355 .8843 .8332 .8324 .8319 .8305 .8291 .8276 .8267 .8261 .8245 

.0002 .7781 .7767 .7752 .7737 .7727 .7720 .7703 .7685 .7665 .7653 .7645 .7624 

.0003 .7365 .7349 .7332 .7314 .7303 .7295 .7275 .7254 .7231 .7218 .7208 .7184 

.0004 .7034 .7016 .6998 .6978 .6966 .6957 .6935 .6912 .6888 .6873 .6863 .6836 

.0005 .6757 .6738 .6718 .6698 .6684 .6675 .6651 .6627 .6601 .6585 .6574 .6545 

.0006 .6518 .6498 .6477 .6455 .6441 .6431 .6406 .6381 .6353 .6336 .6325 .6295 

.0007 .6306 .6285 .6264 .6241 .6226 .6216 .6190 .6163 .6135 .6117 .6105 .6074 

.0008 .6116 .6095 .6073 .6049 .6034 .6023 .5997 .5969 .5939 .5921 .5909 .5877 

.0009 .5944 .5922 .5899 .5875 .5859 .5848 .5821 .5793 .5762 .5744 .5731 .5698 

.0010 .5787 .5764 .5741 .5716 .5700 .5688 .5661 .5632 .5601 .5582 .5569 .5535 

.0020 A680 A654 .4628 A600 A582 .4570 A539 .4507 .4472 .4451 .4437 .4399 

.0030 .3997 .3911 .3944 .3915 .3897 .3884 .3852 .3819 .3784 .3763 .3748 .3710 

.0040 .3511 .3485 .3458 .3429 .3411 .3398 .366 .3334 .3298 .3277 .3263 .3225 

.0050 .3140 .3114 .3087 .3059 .3041 .3028 .2997 .2965 .2930 .2909 .2895 .2858 

.0060 .2844 .2819 .2792 .2764 .2747 .2734 .2704 .2672 .2638 .2618 .2604 .2568 
.0070 .2601 .2576 .2550 .2523 .2505 .2493 .2463 .2432 .2399 .2380 .2366 .2331 
.0080 .2396 .2372 .2346 .2320 .2303 .2291 .2262 .2232 .2200 .2181 .2167 .2133 
.0090 .2221 .2197 .2172 .2147 .2130 .2119 .2090 .2061 .2030 .2011 .1998 .1965 
.0100 .2069 .2046 .2022 .1997 .1981 1969 .1942 .1913 .1883 .1865 .1852 .1820 
.0200 .1208 .1190 .1171 .1151 .1139 .1130 .1109 .1087 .1064 .1051 .1041 .1017 
.0300 .0828 .0814 .0799 .0783 .0773 .0766 .0749 .0732 .0714 .0703 .0695 .0676 
.0400 .0616 .0604 .0591 .0578 .0570 .0564 .0550 .0536 .0521 .0512 .0506 .0491 
.0500 .0481 .0471 .0460 .0449 .0443 .0438 .0426 .0414 .0401 .0394 .0389 .0376 
.0600 .0389 .0381 .0371 .0362 .0356 .0352 .0342 .0332 .0321 .0314 .0310 .0299 
.0700 .0323 .0315 .0307 .0299 .0294 .0290 .0282 .0273 .0263 .0258 .0254 .0245 
.0800 .0274 .0267 .0260 .0252 .0248 .0245 .0237 .0229 .0221 .0216 .0213 .0204 
.0900 .0235 .0229 .0223 .0216 .0212 .0209 .0203 .0196 .0188 .0184 .0181 .0174 
.1000 .0205 .0200 .0194 .0188 .0184 .0182 .0176 .0169 .0163 .0159 .0156 .0150 



TABLE 84. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Scatchard- Continued 

(Electrolyte,zz 16) 

0 Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8228 .8210 .8192 .8173 .8153 .8133 .8111 .8089 .8066 .8043 .8018 

.0002 .7602 .7579 .7555 .7531 .7505 .7478 .7451 .7422 .7393 .7363 .7330 

.0003 .7159 .7132 .7105 .7077 .7048 .7017 .6986 .6953 .6919 .6885 .6848 

.0004 .6808 .6779 .6750 .6719 .6687 .6654 .6620 .6584 .6547 .6510 .6470 

.0005 .6516 .6485 .6453 .6421 .6387 .6351 .6315 .6277 .6238 .6198 .6156 

.0006 .6264 .6231 .6198 .6164 .6129 .6091 .6053 .6013 .5973 .5931 .5887 

.0007 .6042 .6008 .5974 .5938 .5902 .5863 .5824 .5782 .5740 .5697 .5651 

.0008 .5844 .5809 .5774 .5737 .5699 .5659 .5619 .5576 .5533 .5489 .5442 

.0009 .5664 .5629 .5592 .5555 .5516 .5475 .5434 .5390 .5346 .5301' .5253 

.0010 .5501 .5464 .5427 .5389 .5349 .5308 .5265 .5221 .5176 .5130 .5081 

.0020 .4362 A321 .4281 A239 .4196 .4151 .4105 A057 .4008 .3959 .3907 

.0030 .3671 .3630 .3589 .3547 .3503 .3458 .3412 .3364 .3315 .3266 .3214 

.0040 .3186 .3146 .3105 .3063 .3021 .2976 .2931 .2884 .2836 2788 .2738 

.0050 .2820 .2781 .2741 .2700 .2658 .2615 2571 .2525 .2479 .2433 .2384 

.0060 .2531 .2493 .2454 .2414 .2374 .2332 .2289 .2245 .2201 .2156 .2109 

.0070 .2295 .2258 .2220 .2182 .2143 .2102 .2061 .2019 .1976 .1933 .1888 

.0080 .2099 .2062 .2026 .1989 .1951 .1912 .1872 .1831 .1790 .1749 .1706 

.0090 .1932 .1896 .1861 .1825 .1789 .1751 .1713 .1673 .1634 .1594 .1553 

.0100 .1788 .1754 .1720 .1685 .1650 .1613 .1576 .1538 .1500 .1462 .1423 

.0200 .0993 .0967 .0942 .0917 .0891 .0865 .0838 .0811 .0785 .0758 .0731 

.0300 .0657 .0638 .0618 .0599 .0579 .0559 .0539 .0518 .0498 .0479 .0458 

.0400 .0476 .0460 .0444 .0428 .0412 .0396 .0381 .0365 .0349 .0333 .0317 

.0500 .0363 .0350 .0337 .0324 .0311 .0298 .0285 .0272 .0259 .0247 .0234 

.0600 .0288 .0277 .0266 .0255 .0244 .0233 .0222 .0212 .0201 .0191 .0180 

.0700 .0235 .0226 .0216 .0207 .0197 .0188 .0179 .0170 .0161 .0152 .0143 

.0800 .0196 .0188 .0179 .0171 .0163 .0155 .0147 .0139 .0131 .0124 .0116 

.0900 .0166 .0159 .0152 .0144 .0137 .0130 0123 .0116 .0110 .0103 .0097 

.1000 .0143 .0137 .0130 .0124 .0117 .0111 .0105 .0099 .0093 .0087 .0081 



TABLE 85. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Electrolyte, z~z-= I) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9887 .9886 .9886 .9885 .9884 .9883 .9882 .9882 .9881 

.0002 .9844 .9848 .9842 .9841 .9840 .9840 .9888 .9837 .9836 .9835 .9834 .9883 

.0003 .9811 .9809 .9808 .9806 .9806 .9805 .9803 .9802 .9800 .9799 .9798 .9796 

.0004 .9783 .9781 .9779 .9778 .9777 .9776 .9774 .9772 .9770 .9769' .9768 .9766 

.0005 .9758 .9756 .9755 .9753 .9752 .9751 .9749 .9747 .9744 .9743 .9742 .9740 

.0006 .9736 .9734 .9732 .9730 .9729 .9728 .9726 .9724 .9721 .9720 .9719 .9716 

.0007 .9716 .9714 .9712 .9710 .9708 .9707 .9705 .9703 .9700 .9699 .9697 .9695 

.0008 .9697 .9695 .9693 .9691 .9689 .9688 9686 .9683 .9681 .9679 .9678 .9675 
.0009 .9680 .9678 .9676 .9673 .9672 .9671 .9668 .9665 .9662 .9661 .9659 .9656 
.0010 .9664 .9662 .9659 .9657 .9655 .9654 .9651 .9648 .9645 .9643 .9642 .9639 
.0020 .9536 .9533 .9530 .9526 .9524 .9523 .9519 .9515 .9511 .9508 .9507 .9502 
.0030 .9443 .9439 .9435 .9431 .9428 .9427 .9422 .9417 .9412 .9409 .9407 .9402 
.0040 .9367 .9362 .9358 .9353 .9350 .9348 .9343 .9338 .9832 .9329 .9326 .9320 
.0050 .9302 .9297 .9292 .9287 .9284 .9281 .9276 .9270 .9264 .9260 .9257 .9251 
.0060 .9244 .9239 .9234 .9228 .9225 .9222 .9216 .9210 .9203 9199 .9196 .9189 
.0070 .9193 .9187 .9181 .9176 .9172 .9169 .9163 .9156 .9149 .9145 .9142 .9134 
.0080 .9146 .9140 .9134 .9128 .9124 .9121 .9114 .9107 .9100 .9095 .9092 .9084 
.0090 .9102 .9096 .9090 .9083 .9079 .9077 .9069 .9062 .9054 .9049 ".9046 .9088 
.0100 .9062 .9056 .9049 .9042 .9038 .9035 .9028 .9020 .9012 .9007 .9003 .8995 
.0200 .8762 .8754 .8746 .8737 .8731 .8727 .8718 .8708 .8697 .8691 .8686 .8675 
.0300 .8558 .8549 .8539 .8529 .8523 .8518 .8507 .8495 .8483 .8476 .8471 .8458 
.0400 .8401 .8391 .8380 .8369 .8362 .8357 .8345 .8332 .8319 .8311 .8305 .8291 
.0500 .8273 .8262 .8250 .8238 .8231 .8225 .8212 .8199 .8185 .8176 .8170 .8154 
.0600 .8164 .8152 .8140 .8127 .8120 .8114 .8100 .8086 .8071 .8062 .8055 .8039 
.0700 .8070 .8057 .8045 .8031 .8023 .8017 .8003 .7988 .7972 .7963 .7956 .7939 
.0800 .7986 .7973 .7960 .7946 .7938 .7932 .7917 .7901 .7885 .7875 .7868 .7851 
.0900 .7911 .7898 .7885 .7870 .7862 .7855 .7840 .7824 .7807 .7797 .7790 .7772 
.1000 .7844 .7830 .7816 .7801 .7793 .7786 .7770 .7754 .7737 .7726 .7719 .7700 



TABLE 85. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Scatchard- Continued 

(Electrlyte, z.-= 1) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9880 .9878 .9877 .9876 .9875 .9873 .9872 .9870 .9869 .9867 .9866, 

.0002 .9831 .9829 .9828 .9826 .9824 .9822 .9820 .9818 .9816 .9814 .9812 

.0003 .9794 .9792 .9790 .9788 .9786 .9784 .9781 .9779 .9776 .9774 .9771 

.0004 .9764 .9762 .9759 .9757 .9754 .9752 .9749 .9746 .9743 .9740 .9737 

.0005 .9737 .9735 .9732 .9729 .9727 .9724 .9721 .9718 .9714 .9711 .9708 

.0006 .9714 .9711 .9708 .9705 .9702 .9699 .9695 .9692 .9688 .9685 .9681 

.0007 .9692 .9689 .9686 .9683 .9679 .9676 .9672 .9669 .9665 .9661 .9657 

.0008 .9672 .9669 .9665 .9662 .9658 .9655 .9651 .9647 .9648 .9639 .9635 

.0009 .9653 .9650 .9646 .9643 .9639 .9635 .9631 .9627 .9623 .9618 .9614 

.0010 .9685 .9632 .9628 .9625 .9621 .9617 .9613 .9608 .9604 .9599 .9594 

.0020 .9498 .9493 .9488 .9483 .9477 .9472 .9466 .9460 .9454 .9448 .9441 

.0030 .9396 .9391 .9385 .9379 .9372 .9366 .9359 .9352 .9345 .9337 .9329 

.0040 .9314 .9308 .9301 .9294 .9287 .9279 .9272 .9264 .9255 .9247 .9238 

.0050 .9244 .9237 .9229 .9222 .9214 .9206 .9197 .9188 .9179 .9170 .9160 

.0060 .9182 .9174 .9166 .9158 .9149 .9141 .9132 .9122 .9112 .9102 .9092 

.0070 .9126 .9118 .9109 .9101 .9092 .9082 .9073 .9068 .9052 .9042 .9030 

.0080 .9076 .9067 .9058 .9049 .9039 .9029 .9019 .9009 .8998 .8986 .8974 

.0090 .9029 .9020 .9010 .9001 .8991 .8981 .8970 .8959 .8947 .8935 .8923 

.0100 .8986 .8976 .8966 .8956 .8946 .8935 .8924 .8913 .8901 .8888 .8875 

.0200 .8663 .8651 .8638 .8625 .8612 .8598 .8584 .8569 .8553 .8537 .8521 

.000 .8444 .8430 .8416 8401 .8385 .8369 .8353 8386 .8318 .8300 .8281 

.0400 .8276 .8260 .8245 .8228 .8211 .8194 .8176 .8157 .8138 .8118 .8097 

.0500 .8139 .8122 .8105 .8088 .8070 .8051 .8032 .8012 .7991 .7970 .7947 

.0600 .8022 .8005 .7987 .7969 .7950 .7930 .7910 .7889 .7867 .7844 .7821 

.0700 .7922 .7903 .7885 .7866 .7846 .7825 .7804 .7782 .7759 .7736 .7711 

.0800 .7833 .7814 .7795 .7775 .7754 .7733 .7711 .7688 .7664 .7640 .7615 

.0900 .7753 .7734 .7714 .7693 .7672 .7650 .7627 .7604 .7580 .7555 .7529 

.1000 .7681 .7661 .7641 .7619 .7598 .7575 .7552 .7528 .7503 7477 .7451 



TABLE 86. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Electrolyte, z- = 2) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .9779 .9778' .9776 .9775 .9778 .9773 .9771 .9769 .9767 .9766 .9765 .9763 

.0002 .9691 .9689 .687 .9684 .9683 .9682 .9679 .9677 .9674 .9672 .9671 .9668 
.0003 .9625 .9622 .9620 .9617 .9615 .9614 .9611 .9607 .9604 .9602 .9601 .9597 
.0004 .9570 .9567 .95 4 .9560 .9558 .9557 .9554 .9550 .9546 .9544 .9542 .9538 
.0005 .9522 .9518 .9515 .9511 .9509 .9508 .9504 .9500 .9495 .9493 .9491 .9486 
.0006 .9479 .9475 .9472 .9468 .9465 .9464 .9459 .9455 .9450 ;9447 .9445 .9440 
.0007 .9440 .9436 .9432 .9428 .9425 .9423 .9419 .9414 .9409 .9406 .9404 .9399 
.0008 .9404 .9400 .9396 .9391 .9388 .9386 .9382 .9377 .9371 9868 .9366 .9360 
.0009 .9370 .9366 .9862 .9357 .9854 .9352 .9347 .9342 .9336 '.983 .9330 .9324 
.0010 .9339 .9335 .9830 .9325 .9322 .9320 .9314 .9309 .9803 .9299 .9297 .9291 
.0020 .9094 .9088 9082 .9075 .9071 .9068 .9061 .9054 .9046 9041 .9038 .9029 
.0080 .8917 .8910 .8902 .8894 .8890 .8886 .8878 .8869 .8859 .8854 .8850 .8840 
.0040 .8774 .8766 .8757 .8748 .8743 .8739 .8729 .8719 .8709 .8703 .8698 .8687 
.0050 .8652 .8643 .8634 .8624 .8618 .8614 .8604 .8593 .8582 .8574 .8570 .8557 
.0060 .8546 .8536 .8526 .8516 .8510 .8505 .8494 .8482 .8470 .8462 .8457 .8444 
.0070 .8450 .8440 .8480 .8419 .8412 .8408 .8396 .8383 .8870 .8362 .8357 .8343 
.0080 .8364 .8354 .8343 .8331 .8324 .8319 .8807 .8294 .8280 .8272 .8266 .8251 
.0090 .8285 .8274 .8263 .8251 .8244 .8238 .8225 .8212 .8198 .8189 .8183 .8168 
.0100 .8212 .8201 .8189 .8177 .8169 .8164 .8150 .8136 .8121 .8112 .8106 .8090 
.0200 .7678 .7663 .7649 7633 .7624 .7617 .7600 .7582 .7564 .7553 .7545 .7525 
.0300 .7824 .7808 .7292 .7274 .7263 .7256 .7237 .7217 .7197 .7184 .7175 .7153 
.0400 .7058 .7040 .7028 .7004 .6992 .6984 .6964 .6942 .6920 .6907 .6897 .6873 
.0500 .6844 .6825 .6867 .6787 .6775 .6766 .6744 .6722 .6699 .6684 .6674 .6649 
.0600 .6665 .6646 .6626 .6605 .6593 .6584 .6561 .6538 .6514 .6499 .6489 .6463 
.06 .6512, .6492 .6472 .6450 .6437 .6428 :6405 .6381 .6356 :6340, -.6330 .6803 
.000 .6378 .6357 .6386 .6314 .6801 .6291 .6268 .6243 .6218 .6202 .6191 .6168 
.0900 .6259 .6238 .6217 .6194 .6181 .6171 .6147 .6121 .6095 .6079 .6068 .6040 
.1000 .6152 .6131 .6109 .6086 .6073 .6062 .6038 .6012 .5986 .5969 .5958 .5929 



TABLE 86. Mean actzvity coefficients of electrolytes in aqueous solutions on a weight basis-
Scatchard- Continued 

2 
(Eleetrolyte, ,z-= ) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 

70 75 80 85 90 95 100 

.0001 .9761 .9758 .9756 .9753 .9751 .9748 .9745 .9742 .9740 .9786 .9783 

.0002 .9665 .9662 .9658 .9655 .9651 9648 .9644 .9640 .9636 .9632 .9627 

.0003 .9593 .9589 .9585 .9581 .9577 .9572 .9568 .9563 .9558 .9553 .9547 

.0004 .9534 .9529 .9524 .9520 .9515 .9510 .9504 .9499 .9493 .9487 .9481 

.0005 .9482 .9477 .9472 .9466 .9461 .9455 .9449 .9443 .9437 .9430 .9424 

.0006 .9435 .9430 .9424 .9419 .9413 .9407 .9400 .9394 .9387 .9380 .9372 

.0007 .9393 .9387 .9381 .9375 .9369 .9362 .9355 .9348 .9341 .9333 .9325 

.0008 .9354 .9348 .9342 .9335 .9328 .9322 .9314 .9307 .9299 .9291 .9282 

.0009 .9318 .9312 .9305 .9298 .9291 .9284 .9276 .9268 .9260 .9251 .9242 

.0010 .9284 .9277 .9270 .9263 .9256 .9248 .9240 .9232 .9223 .9214 .9205 

.0020 .9020 .9011 .9002 .8992 .8982 .8972 .8961 .8950 .8938 .8926 .8914 

.0030 .8829 .8818 .8807 .8796 .8784 .8772 .8759 .8746 .8732 .8718 .8703 

.0040 .8675 .8668 .8651 .8638 .8624 .8611 .8596 .8582 .8566 .8551 .8534 

.0050 .8545 .8531 .8518 .8504 .8489 .8474 .8459 .8443 .8426 .8409 .8391 

.0060 .8431 .8416 .8402 .8387 .8371 .8355 .8339 .8321 .8304 .8285 .8266 

.0070 .8329 .8314 .8298 .8282 .8266 .8249 .8232 .8213 .8194 .8175 .8155 

.0080 .8237 .8221 .8205 .8188 .8171 .8153 .8135 .8115 .8096 .8075 .8054 

.0090 .8152 .8136 .8119 .8101 .8083 .8065 .8046 .8026 .8005 .7984 .7962 

.0100 .8074 .8057 .8040 .8022 .8003 .7984 .7964 .7943 .7922 .7900 .7877 

.0200 .7505 .7484 .7462 .7440 .7416 .7392 .7368 .7342 .7316 .7289 .7260 

.0300 .7130 .7106 .7082 .7057 .7031 .7005 .6977 .6949 .6919 .6889 .6857 

.0400 .6849 .6823 .6797 .6770 .6743 .6714 .668.5 .6654 .6622 .6590 .6556 

.0500 .6624 .6597 .6569 .6541 .6512 .6482 .6451 .6419 .6386 .6352 .6316 

.0600 .6436 .6408 .6379 .6350 .6320 .6289 .6256 .6223 .6189 .6154 .6117 

.0700 .6275 .6246 .6217 .6187 .6156 .6123 .6090 .6056 .6021 .5985 .5947 

.0800 .6135 .6106 .6075 .6044 .6012 .5980 .5946 .5910 .5874 .5837 .5799 

.0900 .6011 .5981 .5950 .5918 .5886 .5852 .5818 .5782 .5745 .5707 .5668 

.1000 .5900 .5869 .5838 .5806 .5772 .5738 .5703 .5667 .5629 .5591 .5551 



TABLE 87. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Electrolyte, zz-= 3) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .9671 .9669 .9666 .9664 .9662 .9661 .9658 .9656 .9653 .9651 .9649 .9646 

.0002 .9540 .9537 .9534 .9530 .9528 .9527 .9523 .9519 .9515 .9513 .9511 .9506 

.0003 .9443 .9439 .9435 .9431 .9428 .9426 .9422 .9417 .9412 .9409 .9407 .9402 

.0004 .9362 .9357 .9353 .9348 .9345 .9343 .9338 .9332 .9327 .9323 .9321 .9315 

.0005 .9291 .9287 .9282 .9276 .9273 .9271 .9265 .9259 .9253 .9249 .9246 .9240 

.0006 .9229 .9223 .9218 .9212 .9209 .9206 .9200 .9194 .9187 .9183 .9180 .9173 

.0007 .9172 .9166 .9160 .9154 .9151 .9148 .9141 .9134 .9127 .9123 .9120 .9112 

.0008 .9119 .9113 .9107 .9101 .9097 .9094 .9087 .9080 .9072 .9067 .9064 .9056 

.0009 .9071 .9064' .9058 .9051 .9047 .9044 .9037 .9029 .9021 .9016 .9012 .9004 

.0010 .9025 .9019 .9012 .9005 .9000 .8997 .8990 .8981 .8973 .8968 .8964 .8955 

.0020 .8673 .8664 .8655 .8646 .8640 .8636 .8625 .8615 .8603 .8596 .8592 .8580 

.0030 .8420 .8410 .8399 .8388 .8381 .8376 .8364 .8352 .8339 .8331 .8325 .8311 

.0040 .8218 .8207 .8195 .8182 .8175 .8169 .8156 ..8142 .8127 .118 .8112 .8096 

.0050 .8048 .8035 .8023 .8009 .8001 .7995 .7981 .7965 .7950 .7940 .7933 .7916 

.0060 .7900 .7886 .7873 .7859 .7850 .7844 .7828 .7812 .7795 .7785 .7778 .7759 

.0070 .7768 .7754 .7740 .7725 .7716 .7709 .7693 .7676 .7658 .7647 .7640 .7620 

.0080 .7650 .7635 .7620 .7604 .7595 .7588 .7571 .7553 .7535 .7523 .7515 .7495 

.0090 .7542 .7527 .7511 .7495 .7485 .7477 .7460 .7442 .7422 .7410 .7402 .7382 

.0100 .7442 .7427 .7411 .7394 .7383 ,7376 .7358 .7339 .7319 .7307 .7298 .7277 

.0200 .6728 .6709 .6689 .6669 .6656 .6647 .6625 .6602 .6579 .6564 .6554 .6528 

.0300 .6268 .6248 .6226 .6204 .6190 .6180 .6156 .6131 .6105 .6089 .6078 .6050 

.0400 .5929 .5907 .5885 .5861 .5847 .5836 .5811 .5784 .5757 .5740 .5728 .5698 

.0500 .5662 .5639 .5615 .5591 .5576 .5565 .5539 .5511 .5483 .5465 .5453 .5422 

.0600 .5441 .5418 .5394 .5368 .5353 .5342 .5315 .5287 .5257 .5239 .5227 .5195 

.0700 .5255 .5231 .5206 .5180 .5165 .5153 .5126 .5097 .5067 .5048 .5036 .5004 

.0800 .5093 .5069 .5044 .5018 .5002 A990 A962 .4933 .4903 A884 .4871 A839 

.0900 .4952 .4927 .4902 A875 A859 A847 A819 .4789 A759 .4740 .4727 A694 

.1000 A826 A801 A775 .4748 .4732 A720 .4692 A662 .4631 A612 .4599 A565 



TABLE 87. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -
Scatchard- Continued 

3 
(Electrolyte, z+z.= ) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9643 .9639 .9636 .9682 .9628 .9625 .9620 .9616 .9612 .9607 .9608 
.0002 9502 .9497 .9492 .9487 .9482 .9476 .9471 .9465 .9459 .9452 .9446 
.0003 .9396 .9390 .9884 .9378 .972 .9365 .9359 .9351 .9344 .9387 .9329 
.0004 .9809 .9302 .9295 .9288 .9281 .9274 .9266 .9258 .9249 .9241 .9232 
.0005 .9233 .9225 .9218 .9210 .9202 .9194 .9185 .9177 .9167 .9158 .9148 
.0006 .9165 .9157 .9149 .9141 .9132 .9123 .9114 .9104 .9094 .9084 .9073 
.0007 .9104 .9095 .9087 .9078 .9068 .9059 .9049 .9039 .9028 .9017 .9005 
.0008 .9047 .9038 .9029 .9020 .9010 .9000 .8989 .8978 .8967 .8955 .8943 
.0009 .8995 .8985 .8976 .8966 .8955 .8945 .8934 .8922 .8910 .8898 .8885 
.0010 .8946 .8936 .8926 .8915 .8905 .8893 .8882 .8870 .8858 .8845 .8831 
.0020 .8567 .8554 .8541 .8527 .8512 .8498 .8482 .8467 .8450 .8433 .8415 
.0030 .8296 .8281 .8265 .8249 .8232 .8215 .8197 .8179 .8160 .8140 .8119 
.0040 .8080 .8063 .8046 .8028 .8009 .7990 .7970 .7950 .7929 .7907 .7884 
.0050 .7899 .7880 .7861 .7842 .7822 .7801 .7780 .7757 .7735 .7711 .7686 
.0060 .7741 .7721 .7701 .7681 .7659 .7637 .7615 .7591 .7567 .7542 .7515 
.0070 .7601 .7580 .7559 .7538 .7515 .7492 .7468 .7443 .7418 .7892 .7364 
.0080 .7475 .7454 .7432 .7409 .7386 .7362 .7337 .7311 .7284 .7257 .7228 
.0090 .7860 .7338 .7815 .7292 .7268 .7243 .7217 .7190 .7163 .7134 .7104 
.0100 .7255 .7232 .7209 .7184 .7159 .7134 .7107 .7079 .7051 .7022 .6991 
.0200 .6502 .6474 .6446 .6417 .6387 .6356 .6324 .6291 .6257 .6228 .6186 
.0300 .6021 .5991 .5960 .5928 .5896 .5862 .5828 .5792 .5755 .5718 .5678 
.0400 .5668 .5636 .5604 .5571 .5537 .5501 .5465 .5428 .5389 .5350 .5308 
.0500 .5391 .5358 .5325 .5290 .5255 .5218 .5181 .5142 .5103 .5062 .5019 
.0600 .5163 .5130 .5095 .5060 .5024 .4987 A949 A909 A869 .4827 .4784 
.0700 A911 .4937 A902 A866 .4829 A792 .4753 A713 .4672 .4630 A586 
.0800 .4806 .4771 .4736 A699 A662 .4624 A585 A544 A502 .4460 .4416 
.0900 .4660 A625 A590 A553 A516 A477 .4437 A396 .4855 A812 .4267 
.1000 A532 A496 A460 A424 A386 A347 .4307 .4266 .4224 A181 .4136 



TABLE 88. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Scatchard 
(Electrolyte, zz-=4) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9564 .9561 .9557 .9554 .9552 .9551 .9547 .9543 .9539 .9537 .9535 .9531 

.0002 .9392 9388 .9383 .9379 .9376 .9374 .9369 .9364 .9359 .9355 .9353 .9347 

.0003 .9264 .9259 .9254 .9248 .9245 .9242 .9236 .9230 .9224 .9220 .9217 .9210 

.0004 .9158 .9152 .9146 .9140 .9136 .9134 .9127 .9120 .9113 .9108 .9105 .9097 

.0005 .9066 .9060 .9054 .9047 .9043 .9040 .9032 .9025 .9016 .9011 .9008 .8999 

.0006 .8985 .8978 .8971 .8964 .8959 .8956 .8948 .8940 .8931 .8925 .8922 .8912 
.0007 .8911 .8904 .8896 .8889 .8884 .8880 .8872 .8863 .8853 .8848 .8844 .8833 
.0008 .8843 .8836 .8828 .8819 .8814 .8811 .8802 .8792 .8782 .8776 .8772 .8761 
.0009 .8781 .8773 .8764 .8755 .8750 .8746 .8737 .8727 .8716 .8710 .8705 .8694 
.0010 .8722 .8713 .8705 .8695 .8690 .8686 .8676 .8666 .8655 .8648 .8643 .8632 
.0020 .8271 .8260 .8248 .8236 .8229 .8224 .8210 .8197 .8183 .8174 .8168 .8152 
.0030 .7951 .7938 .7925 .7911 .7902 .7896 .7881 .7865 .7849 .7839 .7832 .7814 
.0040 .7698 .7683 .7669 .7653 .7644 .7637 .7620 .7603 .7585 .7573 .7566 .7546 

cc .0050 .7486 .7470 .7455 .7438 .7428 .7420 .7403 .7384 .7364 .7352 .7344 .7323 
.0060 .7303 .7286 .7270 .7252 .7241 .7233 .7215 .7195 .7174 .7161 .7153 .7130 
.0070 .7141 .7124 .7106 .7088 .7077 .7069 .7049 .7028 .7006 .6993 .6984 .6961 
.0080 .6996 .6978 .6960 .6941 .6929 .6921 .6900 .6879 .6856 .6842 .6833 .6809 
.0090 .6865 .6846 .6828 .6808 .6796 .6787 .6766 .6743 .6720 .6706 .6696 .6671 
.0100 .6744 .6725 .6706 .6686 .6673 .6664 .6642 .6620 .6596 .6581 .6571 .6545 
.0200 .5895 .5873 .5850 .5826 .5812 .5801 .5776 .5749 .5721 .5704 .5693 .5663 
.0300 .5365 .5341 .5317 .5291 .5276 .5264 .5237 .5209 .5179 .5161 .5148 .5116 
.0400 A981 A957 A932 .4905 A889 .4877 .4849 .4820 A789 A770 .4757 A724 
.0500 A684 A659 .4633 .4606 A589 .4577 A549 .4519 .4487 .4468 A455 A421 
.0600 .4442 .4417 .4391 .4363 .4347 .4334 .4305 A275 .4243 .4224 .4210 .4177 
.0700 A240 .4215 .4188 .4160 .4144 .4132 .4102 .4071 A040 .4020 .4007 .3973 
.0800 A068 A042 A015 .3987 .3971 .3958 .3929 .3898 .3866 .3846 .3833 .3799 
.0900 .3917 .3891 .3865 .3837 .3820 .3808 .3778 .3747 .3715 .3695 .3682 .3648 
.1000 .3785 .3759 .3732 .3704 .3688 .3675 .3646 .3615 .3583 .3563 .3550 .3515 



TABLE 88. Mean activitycoefficients of electrolytes in aqueous solutions on a weight basis -
Scatchard- Continued 

(Electrolyt, z z-=4) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9527 .9522 .9518 .9518 .9508 .9503 .9497 .9492 .9486 .9480 .9474 

.0002 .9341 .9385 .9829 .9322 .9315 .9308 .9801 .9298 .9285 .9277 .9268 

.0003 .9203 .9195 .9188 .9180 .9171 .9163 .9154 .9145 .9135 .9125 .9115 

.0004 .9089 .9080 .9071 .9062 .9053 .9043 .9083 .9023 .9012 .9001 .8989 

.0005 .8990 .8981 .8971 .8961 .8951 .8940 .8929 .8917 .8906 .8898 .8880 

.0006 .8903 .8892 .8882 .8871 .8860 .8848 .8836 .8824 .8811 .8798 .8784 

.0007 .8823 .8812 .8801 .8790 .8778 .8765 .8753 .8739 .8725 .8711 .8696 

.0008 .8750 .8739 .8727 .8715 .8702 .8689 .8676 .8662 .8647 .8632 .8616 

.0009 .8683 .8671 .8658 .8645 .8682 .8618 .8604 .8590 .8574 .8559 .8542 

.0010 .8620 .8607 .8594 .8581 .8567 .8553 .8538 .8522 .8507 .8490 .8473 

.0020 .8137 .8120 .8103 .8086 .8068 .8049 .8030 .8010 .7989 .7968 .7945 

.0030 .7796 .7776 .7757 .7787 .7716 .7694 .7672 .7649 .7625 .7600 .7575 

.0040.0050 .7526.7301 .7505.7278 .7483
.7255 

.7461

.7231 
.7438 
.7207 

.7414 

.7181 
.7390 
.7155 

.7364 

.7128 
.7338 
.7100 

.7311 
.7071 

.7283 

.7041 
.0060 .7107 .7083 .7059 .7034 .7008 .6981 .6953 .6924 .6895 .6865 .6833 
.0070 .6937 .6912 .6886 .6860 .6833 .6805 .6776 .6746 .6715 .6683 .6650 
.0080 .6784 .6758 .6732 .6704 .6676 .6647 .6617 .6586 .6554 .6521 .6487 
.0090 .6646 .6619 .6591 .6563 .6534 .6504 .6474 .6441 .6409 .6875 .6339 
.0100 .6519 .6492 .6464 .6435 .6405 .6374 .6343 .6310 .6276 .6241 .6205 
.0200 .5632 .5600 .5568 .5535 .5500 .5465 .5429 .5391 .5352 .5313 .5271 
.0300 .5084 .5050 .5016 A980 A944 .4906 .4868 .4828 .4787 .4746 A702 
.0400 A691 A656 .4620 .4584 A546 .4508 .4468 .4427 A386 .4343 .4298 
.0500 .4387 A352 .4316 .4278 .4240 .4201 A161 .4120 A077 .4034 .3989 
.0600 .4142 .4106 .4070 .4032 .3994 .3955 .3914 .3873 .3830 .3787 .3741 
.0700 .3938 .3902 .3865 .3828 .3789 .3750 .3709 .3667 .3625 .3581 .3536 
.0800 .3764 .3728 .3691 .3653 .3615 .3575 .3535 .3493 .3451 .3408 .3362 
.0900 .3613 .3577 .3540 .3503 .3464 .3425 .3385 .3343 .3301 .3257 .3212 
.1000 .3481 .3445 .3408 .3371 .3332 .3293 .3253 .3211 .3169 .3126 .3081 



TABLE 89. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Electrolyle, zz-= 6) 

Temperature in degrees Celsius
Ionic 

strength 0 10 15 18 20 25 30 35 38 40 45 

.0001 .9253 .9348 .9343 .9339 .9336 .9334 .9328 .9323 .9317 .9314 .9311 .9305
 
.0002 .9102 .9096 .9090 .9083 .9079 .9076 .9069 .9062 .9054 .9049 .9046 .9037
 
.0003 .8916 .8909 .8902 .8894 .8889 .8885 .8877 .8868 .8859 .8853 .8849 .8839
 
.0004 .8764 .8756 .8747 .8738 .8733 .8729 .8719 .8709 .8699 .8692 .8688 .8677
 
.0005 .8633 .8624 .8615 .8605 .8599 .8595 .8584 .8573 .8562 .8554 .8549 .8537
 
.0006 .8517 .8507 .8497 .8487 .8480 .8476 .8464 .8452 .8440 .8432 .8427 .8414
 
.0007 .8412 .8402 .8391 .8380 .8373 .8368 .8356 .8344 .8330 .8322 .8317 .8302
 
.0008 .8316 .8306 .8294 .8282 .8275 .8270 .8257 .8244 .8230 .8222 .8216 .8201
 
.0009 .8228 .8216 .8205 .8192 .8185 .8179 .8166 .8152 .8138 .8129 .8123 .8107
 
.0010 .8145 .8134 .8121 .8108 .8101 .8095 .8081 .8067 .8052 .8042 .8036 .8019
 
.0020 .7522 .7507 .7491 .7475 .7465 .7457 .7440 .7421 .7402 .7390 .7382 .7361
 
.0030 .7090 .7073 .7055 .7036 .7025 .7017 .6996 .6975 .6954 .6940 .6931 .6907
 
.0040 .6754 .6735 .6716 .6695 .6683 .6674 .6652 .6629 .6606 .6591 .6581 .6555
 
.0050 .6477 .6457 .6436 .6415 .6402 .6392 .6369 .6845 .6320 .6304 .6293 .6266
 
.0060 .6241 .6220 .6198 .6176 .6162 .6152 .6128 .6103 .6076 .6060 .6049 .6021
 
.0070 .6035 .6013 .5991 .5967 .5953 .5943 .5918 .5892 .5865 .5848 .5836 .5807
 
.0080 .5852 .5830 .5807 .5783 .5768 .5758 .5732 .5705 .5677 .5660 .5648 .5618
 
.0090 .5688 .5665 .5642 .5617 .5602 .5591 .5565 .5538 .5509 .5491 .5480 .5449
 
.0100 .5539 .5515 .5492 .5467 .5452 .5440 .5414 .5386 .5357 .5339 .5327 .5295
 
.0200 .4526 .4501 A475 .4447 A431 .4419 .4390 .4359 A328 A308 .4295 .4261
 
.0300 .3929 .3903 .3877 .3849 .3832 .3820 .3790 .3759 .3727 .3707 .3694 .3660
 
.0400 .3516 .3490 .3463 .3435 .3419 .3406 .3377 .3346 .3314 .3294 .3281 .3247
 
.0500 .3206 .3180 .3153 .3126 .3109 .3097 .3068 .3037 .3006 .2987 .2973 .2940
 
.0600 .2961 .2935 .2909 .2882 .2866 .2854 .2825 .2795 .2764 .2745 .2732 .2699
 
.0700 .2761 .2736 .2710 .2684 .2667 .2656 .2627 .2598 .2567 .2549 .2536 .2504
 
.0800 .2594 .2569 .2544 .2518 .2502 .2490 2462 .2434 .2404 .2385 .2373 .2341
 
.0900 .2452 .2427 .2403 .2377 .2361 .2350 .2322 .2294 .2265 .2246 .2234 .2203
 
.1000 .2329 .2305 .2280 .2255 .2239 .2228 .2201 .2173 .2144 .2127 .2115 .2084
 



TABLE 89 Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -
Scatchard-Continued 

(Electrolyte, rz.=6) 

Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9299 .9292 .9285 .9278 .9271 .9263 .9255 .9247 .9239 .9280 .9221 

.6002 .9028 .9019 .9010 .9000 .8990 .8980 .8969 .8958 .8947 .8935 .8922 

.0003 .8829 .8818 .8807 .8795 .8783 .8771 .8758 .8745 .8731 .8717 .8702 

.0004 .8665 .8653 .8640 .8627 .8614 .8600 .8586 .8571 .8555 .8539 .8523 

.0005 .8524 .8511 .8497 .8483 .8468 .8453 .8437 .8421 .8404 .8387 .8368 

.0006 .8400 .8385 .8371 .8355 .8339 .8323 .8306 .8289 .8271 .8252 .8232 

.0007 .8288 .8272 .8257 .8240 .8224 .8206 .8188 .8170 .8150 .8131 .8110 

.0008 .8185 .8169 .8153 .8135 .8118 .8100 .8081 .8061 .8041 .8020 .7998 

.0009 .8091 .8074 .8056 .8039 .8020 .8001 .7981 .7961 .7940 .7918 .7895 

.0010 .8003 .7985 .7967 .7948 .7929 .7909 .7889 .7868 .7846 .7823 .7799 

.0020 .7340 .7317 .7294 .7271 .7246 .7221 .7195 .7168 .7140 .7112 .7082 

.0030 .6883 .6857 .6832 .6805 .6777 .6749 .6720 .6689 .6658 .6626 .6592 

.0040 .6529 .6501 .6474 .6445 .6415 .6384 .6353 .6320 .6286 .6252 .6215 

.0050 .6239 .6210 .6180 .6149 .6118 .6086 .6053 .6018 .5982 .5946 .5908 

.0060 .5992 .5962 .5931 .5899 .5866 .5833 .5798 .5762 .5725 .5687 .5648 

.0070 .5777 .5746 .5714 .5682 .5648 .5613 .5577 .5540 .5502 .5464 .5423 

.0080 .5588 .5555 .5523 .5489 .5455 .5419 .5383 .5345 .5306 .5266 .5224 

.0090 .5418 .5385 .5352 .5317 .5282 .5246 .5209 .5170 .5130 .5090 .5047 

.0100 .5264 .5230 .5196 .5162 .5126 .5089 .5051 .5012 A972 A931 A888 

.0200 .4227 A191 A155 A118 .4079 A040 A000 .3958 .3916 .3872 .3827 

.0300 .3625 .3589 .3552 .3515 .3476 .3437 .3397 .3355 .3312 .3269 .3224 

.0400 .3213 .3177 .3141 .3103 .3065 .3027 .2987 .2946 .2904 .2862 .2818 

.0500 .2906 .2871 .2835 .2799 .2761 .2723 .2684 .2644 .2604 .2562 .2520 

.0600 .2666 .2631 .2596 .2561 .2524 .2487 .2449 .2410 .2370 .2330 .2288 

.0700 .2471 .2437 .2403 .2368 .2332 .2296 .2259 .2221 .2182 .2143 .2103 

.0800 .2309 .2276 .2243 .2208 .2173 .2138 .2102 .2065 .2027 .1989 .1950 

.0900 .2172 .2139 .2107 .2073 .2039 .2004 .1969 .1933 .1896 .1859 .1821 

.1000 .2054 .2022 .1990 .1957 .1923 .1890 .1855 .1820 .1784 .1748 .1710 



TABLE 90. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Elecolyte, zz-.=8) 

Temperature in degrees Celsius
Ionic 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9146 .9140 .9134 .9128 .9124 .9121 .9115 .9108 .9100 .9095 .9092 .9084
 

.0002 .8821 .8813 .8805 .8796 .8791 8787 .8778 .8769 .8759 .8752 .8748 .8787
 
.0003 .8582 .8572 .8563 .8553 .8547 .8542 .8531 .8520 .8508 .8501 .8496 .8483
 
.0004 .8387 .8376 .8366 .8354 .8347 .8342 .8330 .8317 .8304 .8296 .8290 .8275
 
.0005 .8220 .8209 .8197 .8185 .8177 .8171 .8158 .8144 .8130 .8121 .8114 .8099
 
.0006 .8073 .8061 .8048 .8035 .8027 .8021 .8007 .7992 .7976 .7966 .7960 .7943
 
.0007 .7941 .7928 .7915 .7901 .7892 .7886 .7871 .7855 .7838 .7828 .7821 .7803
 
.0008 .7821 .7807 .7793 .7778 .7769 3763 .7747 .7730 .7713 702 .7695 .7676
 
.0009 .7710 .7696 .7681 .7666 7656 .7649 .7633 .7616 .7597 .7586 .7579 .7559
 
.0010 .7607 .7592 .7577 .7561 .7551 .7544 .7527 .7509 .7490 .7479 .7471 .7450
 
.0020 .6841 .6822 .6803 .6784 .6771 .6763 .6741 .6719 .6696 .6681 .6671 .6646
 
.0030 .6322 .6302 .6280 .6258 .6245 .6235 .6211 .6186 .6160 .6144 .6133 .6105
 
.0040 .5926 .5904 .5881 .5857 .5843 .5832 .5807 .5780 .5753 .5736 .5724 .5694
 
.0050 .5604 .5581 .5557 .5532 .5517 .5506 .5480 .5452 .5423 .5405 .5393 .5362
 
.0060 .5333 .5309 .5285 .5259 .5244 .5232 .5205 .5176 .5147 .5128 .5116 .5084
 
.0070 .5100 .5075 .5050 .5024 .5008 .4997 .4969 .4939 A909 A890 .4878 .4845
 
.0080 .4895 A870 .4844 .4818 A802 .4790 .4761 .4732 A701 A682 .4669 A636
 
.0090 A712 .4687 .4662 .4635 .4618 .4606 .4577 .4547 A516 A497 .4484 A450
 
.0100 .4549 .4523 .4497 .4470 .4453 .4441 .4412 .4382 .4350 .4331 .4318 .4284
 
.0200 .3475 .3449 .3422 .3395 .8378 .3366 .3336 .3305 .3274 .3254 .3241 .3207
 
.0300 .2878 .2853 .2827 .2800 .2783 .2771 .2748 .2713 .2682 .2663 .2651 .2618
 
.0400 .2481 .2457 2432 .2406 .2390 .2379 .2351 .2323 .2293 .2275 .2263 .2232
 
.0500 .2194 2170 2146 .2121 .2106 .2095 .2069 .2042 .2014 .1996 .1985 .1955
 
.0600 .1973 .1951 .1928 .1904 .1889 .1879 .1854 .1827 .1800 .1784 .1773 .1744
 
.0700 .1798 .1776 .1754 .1731 .1717 .1707 .1683 .1658 .1632 .1616 .1605 .1578
 
.0800 .1655 .1633 .1612 .1590 .1577 .1567 .1543 .1519 .1495 .1479 .1469 .1443
 
.0900 .1535 .1514 .1494 .1472 .1459 .1450 .1427 .1404 .1380 .1366 .1356 .1331
 
.1000 .1433 .1413 .1393 .1372 .1360 .1351 .1329 .1307 .1284 .1269 .1260 .1236
 



TABLE 90. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Scatchard- Continued 

(Eleetrolyte, s5.=) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9076 .9067 .9058 .9049 .9040 .9030 .9020 .9009 .8998 .8987 .8975 

.0002 .8726 .8714 .8702 .8690 .8677 .8664 .8650 .8636 .8621 .8606 .8590 

.0003 .8469 .455 .8441 .8427 .8411 .8396 .8380 .8363 .8345 .8327 .8308 

.0004 .8261 .8245 .8229 .8213 .8196 .8178 .8160 .8141 .8122 .8102 .8080 

.0005 .8082 .8065 .8048 .8030 .8012 .7992 .7973 .7952 .7931 .7909 .7886 

.0006 .7926 .7907 .7889 .7870 .7850 .7829 .7808 .7786 .7763 .7740 .7716 

.0007 .7785 .7765 .7746 .7726 .7705 .7683 .7661 .7637 .7613 .7589 .7563 

.0008 .7657 .7636 .7616 .7595 .7573 .7550 .7527 .7502 .7477 .7451 .7424 

.0009 .7539 .7518 .7496 .7474 .7451 .7428 .7403 .7378 .7352 .7325 .7297 

.0010 .7430 .7408 .7386 .7363 .7339 .7315 .7289 .7263 .7236 .7208 .7179 

.0020 .6621 .6594 .6566 .6588 .6509 .6478 .6448 .6415 .6382 .6348 .6313 

.0030 .6077 .6047 .6017 .5985 .5953 .5920 .5886 .5850 .5814 .5777 .5737 

.0040 .5664 .5632 .5600 .5567 .5532 .5497 .5461 .5423 .5385 .5346 .5304 

.0050 .5331 .5298 .5264 .5229 .5194 .5157 .5120 .5081 .5041 .5000 A957 

.0060 .5052 .5017 .4983 .4947 .4911 .4873 .4835 A795 .4754 .4712 .4668 

.0070 .4812 .4777 .4742 .4706 .4668 A630 A591 .4550 A509 .4466 .4422 

.0080 A602 .4567 A531 A495 A457 .4418 A379 A337 A295 .4253 .4208 

.0090 .4416 A381 .4345 .4308 .4270 A231 A191 A149 A107 .4064 A019 

.0100 .4250 .4214 A178 .4140 .4102 A063 .4023 .3981 .3939 .3895 .3850 

.0200 .3172 .3137 .3100 .3063 .3025 .2987 .2947 .2906 .2865 .2822 .2778 

.0300 .2585 .2550 .2516 .2480 .2444 .2407 .2370 .2331 .2292 .2252 .2211 

.0400 .2201 .2168 .2135 .2101 .2067 .2032 .1997 .1960 .1923 .1886 .1848 

.0500 .1925 .1894 .1862 .1831 .1798 .1765 .1732 .1697 .1663 .1628 .1591 

.0600 .1716 .1686 .1656 .1626 .1595 .1564 .1532 .1500 .1467 .1434 .1400 

.0700 .1551 .1522 .1494 .1465 .1436 .1406 .1376 .1345 .1314 .1283 .1250 

.0800 .1417 .1390 .1362 .1335 .1307 .1278 .1250 .1220 .1191 .1161 .1131 

.0900 .1306 .1279 .1253 .1227 .1200 .1173 .1146 .1118 .1089 .1061 .1032 

.1000 .1212 .1187 .1161 .1136 .1110 .1084 .1058 .1031 .1004 .0977 .0950 



TABLE 91. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Electrolyte, z..-=9) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 85 38 40 45 

.0001 .9045 .9038 .9032 .9025 .9020 .9017 .9010 .9002 .8993 .8988 .8985 .8976 

.0002 .8684 .8675 .8666 .8657 .8651 .8647 .8636 .8626 .8615 .8608 .8603 .8591 

.0003 .8419 .8409 .8398 .8387 .8381 .8376 .8364 .8351 .8338 .8330 .8324 .8310 

.0004 .8205 .8193 .8181 .8169 .8161 .8155 .8142 8128 .8113 .8104 .8098 .8082 

.0005 .8021 .8009 .7996 .7982 .7974 .7968 .7953 .7938 .7922 .7912 .7905 .7888 

.0006 .7860 .7847 .7833 .7818 .7809 .7803 .7787 .7771 .7754 .7743 .7736 .7717 

.0007 .7715 .7701 .7687 .7671 .7662 .7655 .7639 .7621 .7603 .7592 .7584 .7565 

.0008 .7584 .7569 .7554 .7538 .7528 .7521 .7503 .7485 .7466 .7455 .7447 .7426 

.0009 .7463 .7448 .7432 .7415 .7405 .7397 .7379 .7361 .7341 .7829 .7320 .7299 

.0010 .7351 .7335 .7319 .7301 .7291 .7283 .7265 .7245 .7225 .7212 .7203 .7181 

.0020 .652 .6504 .6484 .6462 .6449 .6440 .6417 .6393 .6368 .6353 .6342 .6315 

.0030 .5970 .5948 .5926 .5902 .5888 .5877 .5852 .5826 .5798 .5781 .5770 .5740 
.0040 .5550 .5527 .5503 .5478 .5463 .5452 .5426 .5398 .5369 .5351 .5339 .5307 
.0050 .5212 .5188 .5164 .5138 .5122 .5110 .5083 .5054 .5024 .5005 .4993 .4960 
.0060 .4930 .4905 A880 .4853 A837 .4825 .4797 .4767 A737 .4718 .4705 .4672 
.0070 A688 A663 .4637 .4610 A593 .4581 .4553 .4523 A491 .4472 .4459 A425 
.0080 .4477 .4451 .4425 .4397 A381 .4369 .4340 .4309 A278 .4258 .A245 .4211 
.0090 .4289 .4264 A237 .4210 A193 A181 .4151 A121 A089 .4069 .4056 .4022 
.0100 A122 A096 .4070 A042 .4025 .4013 .3983 .3953 .3921 .3901 .3888 .3853 
.0200 .3045 .3019 .2993 .2966 2949 .2937 .2908 .2878 .2847 2828 .2815 .2782 
.0300 .2468 .2439 .2414 2388 .2372 .2361 .2333 .2305 .2275 .2257 .2245 .2214 
.0400 .2085 .2062 .2038 .2014 .1999 .1988 .1962 .1935 .1908 .1891 .1880 .1850 
.0500 .1815 .1793 .1771 .1748 .1734 .1723 .1699 .1674 .1648 .1632 .1621 .1594 
.0600 .1611 .1590 .1569 .1547 .1534 .1524 .1501 .1478 .1453 .1438 .1428 .1402 
.0700 .1451 .1431 .1411 .1390 .1378 .1369 .1347 .1324 .1301 .1287 .1277 .1253 
.0800 .1321 .1302 .1283 .1263 .1251 .1243 .1222 .1201 .1178 .1165 .1156 .1133 
.0900 .1214 .1196 .1178 .1159 .1147 .1139 .1119 .1099 .1078 .1065 .1056 .1034 
.1000 .1124 .1106 .1089 .1071 .1060 .1052 .1033 .1013 .0993 .0981 .0973 .0952 



TABLE 91. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Scatchard- Continued 

(Electrolyte, ze-9) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8967 .8957 .8947 .8937 .8926 .8915 .8904 .8892 .8880 .8868 .8854 
.0002 .8579 .8566 .8552 .8539 .8524 .8510 .8495 .8479 .8463 .8446 .8428 
.0003 .8295 .8280 .8264 .8248 .8231 .8214 .8196 .8178 .8159 .8139 .8118 
.0004 .8066 .8049 .8031 .8013 .7994 .7975 .7955 .7934 .7913 .7891 .7868 
.0005 .7870 .7851 .7832 .7813 .7793 .7772 .7750 .7727 .7704 .7681 .7655 
.0006 .7699 .7679 .7658 .7637 .7616 .7593 .7570 .7546 .7522 .7496 .7469 
.0007 .7545 .7524 .7502 .7480 .7457 .7434 .7410 .7384 .7358 .7332 .7308 
.0008 .7405 .7383 .7361 .7338 .7314 .7289 .7264 .7237 .7210 .7182 .7153 
.0009 .7277 .7255 .7231 .7207 .7182 .7157 .7130 .7103 .7075 .7046 .7015 
.0010 .7159 .7135 .7111 .7086 .7061 .7034 .7007 .6979 .6949 .6919 .6888 
.0020 .6288 .6259 .6230 .6200 .6168 .6136 .6103 .6069 .6034 .5998 .5960 
.0030 .5710 .5679 .5647 .5613 .5579 .5544 .5509 .5471 .5433 .5394 .5352 
.0040 .5276 .5242 .5208 .5174 .5138 .5101 .5063 .5024 .4984 .4943 A900 
.050 .4928 .4893 .4858 .4822 A785 A748 .4709 A668 .4627 .4585 .4541 
.0060 A638 .4603 .4567 .4531 .4493 A455 .4415 A374 .4332 .4289 4244 
.0070 .4391 .4356 .4320 .4283 .4244 .4205 .4165 .4124 .4082 .4038 .3993 
.0080 .4177 .4141 .4104 A067 .4029 .3989 .3949 .3907 .3865 .3822 .3776 
.0090 .3988 .3951 .3915 .3877 .3839 .3799 .3759 .3717 .3675 .3631 .3586 
.0100 .3819 .3783 .3746 .3708 .3670 .3630 .3590 .3548 .3506 .3462 .3417 
.0200 .2748 .2713 .2678 .2642 .2605 .2568 .2530 .2490 .2450 .2410 2367 
.0300 .2183 .2150 .2117 .2084 .2050 .2015 .1980 .1943 .1906 .1869 .1831 
.0400 .1821 .1791 .1760 .1729 .1697 .1665 .1632 .1599 .1565 .151 .1496 
.0500 .1567 .1538 .1510 .1480 .1451 .1421 .1391 .1360 .1329 .1297 .1265 
.0600 .1376 .1350 .1323 .1296 .1268 .1240 .1212 .1183 .1154 .1125 .1095 
.0700 .1228 .1203 .1178 .1152 .1126 .1100 .1074 .1047 .1020 .0992 .0964 
.0800 .1110 .1086 .1062 .1038 .1013 .0989 .0964 .0938 .0913 .0887 .0861 
.0900 .1012 .0989 .0967 .0944 .0921 .0897 .0874 .0850 .0826 .0802 .0777 
.1000 .0931 .0909 .0887 .0866 .0844 .0821 .0799 .0776 .0754 .0731 .0707 



TABLE 92. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Electrolyte, z+z-= 12) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8747 .8789 .8730 .8721 .8716 .8712 .8702 .8692 .8681 .8674 .8670 .8658 

.0002 .8285 .8274 .8262 .8250 .8243 .8238 .8225 .8211 .8197 .8188 .8182 .8167 

.0003 .7950 .7937 .7924 .7910 .7901 .7895 .7880 .7864 .7848 .7837 .7830 .7813 
.0004 .7681 .7666 .7652 .7636 .7627 .7620 .7603 .7585 .7567 .7556 .7548 .7528 
.0005 .7453 .7437 .7421 .7404 .7394 .7387 .7369 .7350 .7330 .7318 .7309 .7288 
.0006 .7254 .7237 .7220 .7202 .7192 .7184 .7164 .7144 .7123 .7110 .7101 .7079 
,0007 .7076 .7059 .7041 .7022 .7011 .7003 .6983 .6962 .6940 .6926 .6917 .6893 
.0008 .6916 .6898 .6886 .6860 .6848 .6839 .6818 .6796 .6774 .6759 .6750 .6725 
.0009 .6770 .6751 .6732 .6712 .6699 .6690 .6669 .6646 .6622 .6607 .6598 .6572 
.0010 .6635 .6615 .6596 .6575 .6562 .6553 .6530 .6507 .6483 .6468 .6457 .6431 
.0020 .5658 .5635 .5612 .5587 .5572 .5561 .5535 .5507 .5479 .5461 .5449 .5418 
.0030 .5027 .5002 A977 .4951 A935 .4923 .4895 .4866 A835 .4816 A803 .4771 
.0040 .4561 A536 .4510 .4483 .4466 .4454 .4425 .4395 .4363 .4344 .4331 A297 
.0050 A195 A169 A143 A115 .4098 A086 A056 .4026 .3994 .3974 .3961 .3927 
.0060 .3894 .3868 .3842 .3814 .3797 .3785 .3755 .3724 .3692 .3673 .3659 .3625 
.0070 .3642 .3616 .3589 .3561 .3544 .3532 .3502 .3471 .3439 .3420 .3406 .3372 
.0080 .3424 .3398 .3372 .3344 .3327 .3315 .3286 .3255 .3223 .3204 .3190 .3156 
.0090 .3235 .3209 .3183 .3155 .3138 .3126 .3097 .3067 .3035 .3016 .3002 .2969 
.0100 .3068 .3042 .3016 .2988 .2972 .2960 .2931 .2901 .2870 .2850 .2837 .2804 
.0200 .2049 .2026 .2002 .1978 .1963 .1952 .1927 .1900 .1873 .1856 .1845 .1816 
.0300 .1544 .1523 .1503 .1481 .1468 .1459 .1436 .1413 .1889 .1374 .1365 .1339 
.0400 .1236 .1218 .1199 .1180 .1169 .1160 .1140 .1120 .1098 .1085 .1077 .1054 

.0500 .1028 .1011 .0994 .0977 .0967 .0959 .0941 .0923 .0904 .0892 .0884 .0864 

.0600 .0877 .0862 .0846 .0831 .0821 .0814 .0798 .0781 .0764 .0753 .0746 .0729 

.0700 .0762 .0749 .0735 .0720 .0712 .0705 .0690 .0675 .0659 .0650 .0643 .0627 

.0800 .0673 .0660 .0647 .0634 .0626 .0620 .0606 .0592 .0578 .0569 .0563 .0548 

.0900 .0601 .0589 .0577 .0565 .0557 .0552 .0539 .0526 .0513 .0505 .0499 .0485 
.1000 .0542 .0531 .0520 .0508 .0501 .0496 .0484 .0472 .0460 .0452 .0447 .0434 



TABLE 92. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -
Scatchard- Continued 

(Elecnolyte, z~z-= 12) 

e Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8647 .8634 .8621 .8608 .8595 .8581 .8566 .8551 .8535 .8519 .8503 

.0002 .8151 .8135 .8118 .8101 .8083 .8064 .8045 .8025 .8004 .7983 .7961 

.0003 .7794 .7775 .7756 .7735 .7714 .7693 .7671 .7647 .7624 .7599 .7573 

.0004 .7508 .7487 .7465 .7443 .7420 .7396 .7371 .7345 .7319 .7292 .7264 

.0005 .7266 .7243 .7220 .7196 .7171 .7145 .7119 .7091 .7063 .7034 .7003 

.0006 .7056 .7031 .7007 .6981 .6955 .6927 .6900 .6870 .6840 .6810 .6777 

.0007 .6869 .6843 .6817 .6790 .6763 .6734 .6705 .6674 .6643 .6611 .6577 

.0008 .6700 .6673 .6646 .6618 .6590 .6560 .6530 .6498 .6465 .6432 .6397 

.0009 .6546 .6518 .6491 .6462 .6432 .6402 .6370 .6337 .6304 .6269 .6233 

.0010 .6404 .6376 .6347 .6318 .6287 .6256 .6224 .6190 .6155 .6120 .6083 
.0020 .5387 .5354 .5321 .5286 .5251 .5214 .5177 .5138 .5099 .5058 .5015 
.0030 .4737 A702 .4667 A631 A593 A555 .4516 .4475 .4433 .4390 .4346 
.0040 .4263 .4227 .4191 .4153 .4115 .4076 A036 .3994 .3952 .3908 3863 
.0050 .3892 .3856 .3819 .3782 .3743 .3704 .3663 .3621 .3579 .3535 .3490 
.0060 .3590 .3554 .3517 .3480 .3441 .3402 .3362 .3320 .3278 .3235 .3190 
.0070 .3338 .3302 .3265 .3228 .3190 .3151 .3111 .3070 .3028 .2985 .2941 
.0080 .3122 .3086 .3050 .3013 .2975 .2937 .2897 .2857 .2815 .2773 .2729 
.0090 .2935 .2900 .2864 .2827 .2790 .2752 .2713 .2673 .2632 .2591 .2548 
.0100 .2771 .2736 .2700 .2664 .2627 .2590 .2551 .2512 .2472 2431 .2389 
.0200 .1787 .1757 .1726 .1695 .1664 .1632 .1600 .1567 .1533 .1499 .1465 
.0300 .1314 .1288 .1262 .1235 .1208 .1181 .1154 .1126 .1097 .1069 .1040 
.0400 .1032 .1009 .0986 .0963 .0940 .0916 .0892 .0868 .0844 .0819 .0794 
.0500 .0845 .0824 .0804 .0783 .0762 .0742 .0721 .0699 .0678 .0657 .0635 
.0600 .0711 .0692 .0674 .0656 .0637 .0618 .0600 .0581 .0562 .0543 .0524 
.0700 .0611 .0594 .0577 .0561 .0544 .0527 .0510 .0493 .0476 .0459 .0442 
.0800 .0533 .0518 .0503 .0488 .0472 .0457 .0442 .0426 .0411 .0396 .0380 
.0900 .0472 .0458 .0444 .0430 .0416 .0402 .0388 .0374 .0360 .0346 .0332 
.1000 .0422 .0409 .0396 .0383 .0370 .0357 .0344 .0331 .0318 .0306 .0293 



TABLI 93. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Scatchard 
(Electrolyte, zz-= 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8365 .8355 .8344 .8332 .8325 .8320 .8308 .8295 .8281 .8273 .8267 .8252 

.0002 .7781 .7767 .7753 .7738 .7729 .7722 .7706 .7689 .7671 .7660 .7653 .7634 

.0003 .7365 .7349 .7332 .7315 .7305 .7297 .7278 .7259 .7239 .7226 .7217 .7195 

.0004 .7034 .7016 .6998 .6979 .6968 .6960 .6939 .6918 .6896 .6882 .6872 .6848 

.0005 .6757 .6738 .6719 .6699 .6686 .6677 .6656 .6633 .6609 .6594 .6584 .6559 

.0006 .6518 .6498 .6477 .6456 .6443 .6434 .6411 .6387 .6362 .6346 .6336 .6309 

.0007 .6306 .6285 .6264 .6242 .6228 .6219 .6195 .6170 .6144 .6128 .6117 .6089 

.0008 .6116 .6095 .6073 .6050 .6036 .6026 .6001 .5976 .5949 .5932 .5921 .5892 

.0009 .5944 .5922 .5900 .5876 .5862 .5851 .5826 .5800 .5772 .5755 .5743 .5714 

.0010 .5787 .5764 .5741 .5717 .5702 .5692 .5666 .5639 .5611 .5593 .5581 .5551 

.0020 .4680 A654 A629 .4602 .4585 A573 .4544 .4514 A483 A464 .4451 .4417 

.0030 .3997 .3971 .3944 .3917 .3900 .3887 .3858 .3827 .3795 .3775 .3762 .3728 

.0040 .3511 .3485 .3459 3431 .3414 .3402 .3372 .3341 .3309 .3290 .3277 .3243 
.0050 .3140 .3114 .3088 .3061 .3044 .3032 .3003 .2972 .2941 .2922 .2909 .2875 
.0060 .2844 .2819 .2793 .2766 .2750 .2738 .2709 .2680 .2649 .2630 .2617 .2585 
.0070 .2601 .2576 .2550 .2524 .2508 .2497 .2469 .2440 .2410 .2391 .2379 .2347 
.0080 .2396 .2372 2347 .2321 .2306 .2294 .2267 .2239 .2210 .2192 .2180 .2149 
.0090 .2221 .2197 .2173 .2148 2133 .2122 .2095 .2068 .2040 .2022 .2011 .1981 
.0100 .2069 .2046 .2022 .1998 .1983 .1973 .1947 .1920 .1893 .1876 .1864 .1835 
.0200 .1208 .1190 .1171 .1152 .1141 .1133 .1113 .1093 .1072 .1059 .1050 .1028 
.0300 .0828 .0814 .0799 .0784 .0775 .0768 .0752 .0736 .0719 .0709 .0703 .0685 
.0400 .0616 .0604 .0591 .0579 .0571 .0566 .0553 .0540 .0526 .0518 .0512 .0498 
.0500 .0481 .0471 .0461 .0450 .0444 .0439 .0428 .0417 .0405 .0399 .0394 .0382 
.0600 .0389 .0381 .0372 .0362 .0357 .0353 .0344 .0334 .0324 .0318 .0314 .0304 
.0700 .0323 .0315 .0308 .0300 .0295 .0291 .0283 .0275 .0266 .0261 .0258 .0249 
.0800 .0274 .0267 .0260 .0253 .0249 .0245 .0238 .0231 .0223 .0219 .0216 .0208 
.0900 .0235 .0229 .0223 .0217 .0213 .0210 .0204 .0197 .0191 .0186 .0184 .0177 
.1000 .0205 .0200 .0194 .0188 .0185 .0182 .0177 .0171 .0165 .0161 .0159 .0153 



TABLE 93. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Scatchard- Continued 

(Electrolyte, zz.. 16) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8237 .8222 .8205 .8189 .8172 .8154 .8135 .8116 .8097 .8076 .8055 

.0002 .7614 .7594 .7573 .7551 .7529 .7506 .7482 .7458 .7432 .7406 .7878 

.0003 .7173 .7149 .7126 .7101 .7075 .7049 .7022 .6993 .6964 .6934 .6903 

.0004 .6824 .6798 .6772 .6745 .6717 .6688 .6659 .6628 .6596 .6563 .6529 

.0005 .6533 .6505 .6477 .6448 .6418 .6388 .6356 .6324 .6290 .6255 .6219 

.0006 .6281 .6252 .6223 .6193 .6162 .6130 .6097 .6062 .6027 .5991 .5953 

.0007 .6060 .6030 .6000 .5968 .5936 .5903 .5869 .5833 .5796 .5759 .5720 

.0008 .5863 .5832 .5800 .5768 .5734 .5700 .5665 .5628 .5591 .5552 .5512 

.0009 .5684 .5652 .5620 .5586 .5552 .5517 .5481 .5444 .5405 .5366 .5325 

.0010 .5520 .5488 .5455 .5421 .5386 .5350 .5314 .5275 .5236 .5196 .5154 

.0020 .4383 A347 .4311 .4274 .4236 .4197 .4157 .4116 .4073 .4030 .3985 

.0030 .3693 .3657 .3620 .3583 .3544 .3505 .3464 .3423 '.3380 .3337 .3292 

.0040 .3208 .3172 .3136 .3099 .3061 .3022 .2982 .2941 .2900 .2858 .2813 

.0050 .2842 .2806 .2771 .2735 .2698 .2660 .2621 .2581 .2541 .2500 .2457 

.0060 .2552 .2517 .2483 .2448 -.2412 .2375 .2338 .2299 .2260 .2221 .2179 

.0070 .2315 .2282 .2249 .2214 .2179 .2144 .2108 .2071 .2033 .1995 .1955 

.0080 .2118 .2086 .2053 .2020 .1986 .1952 .1917 .1881 .1845 .1808 .1770 

.0090 .1951 .1919 .1888 .1856 .1823 .1790 .1756 .1722 .1687 .1651 .1615 

.0100 .1806 .1776 .1745 .1714 .1683 .1651 .1618 .1585 .1551 .1517 .1482 

.0200 .1006 .0984 .0961 .0938 .0915 .0892 .0868 .0845 .0821 .0797 .0772 

.0300 .0668 .0650 .0633 .0615 .0597 .0580 .0562 .0543 .0525 .0507 .0489 

.0400 .0484 .0470 .0456 .0441 .0427 .0413 .0399 .0384 .0370 .0356 .0341 

.0500 .0371 1.0359 .0847 .0335 .0323 .0312 .0300 .0288 .0276 .0265 .0253 

.0600 .0294 .0284 .0274 .0264 .0254 .0245 .0235 .0225 .0215 .0206 .0196 

.0700 .0240 .0232 .0223 .0215 .0206 .0198 .0189 .0181 .0173 .0165 .0156 

.0800 .0201 .0193 .0186 .0178 .0171 .0163 .0156 .0149 .0142 .0135 .0128 

.0900 .0170 .0164 .0157 .0151 .0144 .0138 .0131 .0125 .0119 .0113 .0107 

.1000 0147 .0141 .0135 .0129 .0123 .0118 .0112 .0106 .0101 .0096 .0090 



TABLE 94. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Scatchard 

(Ekectrlyte, z z-= 1) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .9889 .9888 .9887 .9887 .9886 .9886 .9885 .9884 .9882 .9882 .9881 .9880 

.0002 .9844 .9843 .9842 .9841 .9840 .9840 .9838 .9837 .9835 .9834 .9834 .9832 
.0003 .9811 .9809 .9808 .9806 .9805 .9805 .9803 .9801 .9799 .9798 .9797 .9795 
.0004 .9782 .9781 .9779 .9778 .9776 .9776 .9774 .9772 .9770 .9768 .9767 .9765 
.0005 .9758 .9756 .9754 .9752 .9751 .9750 .9748 .9746 .9744 .9742 .9741 .9739 
.0006 .9736 .9734 .9732 .9730 .9729 .9728 .9725 .9723 .9720 .9719 .9718 .9715 
.0007 .9716 .9714 .9712 .9709 .9708 .9707 .9705 .9702 .9699 .9697 .9696 .9693 
.0008 .9697 .9695 .9693 .9690 .9689 .9688 .9685 .9683 .9680 .9678 .9676 .9673 
.0009 .9680 .9618 .9675 .9673 .9671 .9670 .9667 .9664 .9661 .9659 .9658 .9655 
.0010 .9664 .9661 .9659 .9656 .9655 .9653 .9650 .9647 .9644 .9642 .9641 .9637 
.0020 .9536 .9533 .9529 .9526 .9523 .9522 .9518 .9514 .9509 .9507 .9505 .9500 
.0030 .9442 .9438 .9434 .9430 .9427 .9425 .9421 .9416 .9410 .9407 .9405 .9399 
.0040 .9365 .9361 .9357 .9352 .9349 .9347 .9341 .9336 .9330 .9326 .9324 .9317 
.0050 .9300 .9295 .9290 .9285 .9282 .9280 .9274 .9268 .9261 .9257 .9254 .9247 
.0060 .9242 .9237 .9232 .9226 .9223 .9220 .9214 .9207 .9200 .9196 .9193 .9185 
.0070 .9190 .9185 .9180 .9174 .9170 .9167 .9160 .9153 .9146 19141 .9138 .9130 
.0080 .9143 .9138 .9132 .9125 .9121 .9119 .9112 .9104 .9096 .9092 .9088 .9080 
.0090 .9100 .9094 .9088 .9081 .9077 .9074 .9067 .9059 .9051 .9046 .9042 .9033 
.0100 .9059 .9053 .9047 .9040 .9036 .9032 .9025 .9017 .9008 .9003 .8999 .8990 
.0200 .8757 .8749 .8741 .8733 .8727 .8723 .8713 .8703 .8692 .8685 .8681 .8669 
.0300 .8551 .8542 .8533 .8523 .8517 .8512 .8501 .8490 .8477 .8470 .8464 .8451 
.0400 .8393 .8383 .8373 .8362 .8355 .8350 .8338 .8825 .8312 .8304 .8298 .8283 
.0500 .8263 .8252 .8242 .8230 .8223 8218 .8205 .8191 .8177 .8168 .8162 .8146 
.0600 .8153 .8142 .8130 .8118 .8111 .8105 .8092 .8078 .8063 .8053 .8047 .8031 
.0700 .8057 .8046 .8034 .8021 .8013 .8008 .7994 .7979 .7963 .7954 .7947 .7930 
.0800 .7972 .7961 .7949 .7936 .7927 .7922 .7907 .7892 .7876 .7866 .7859 .7841 
.0900 .7897 .7885 .7872 .7859, .7850 .7844 .7830 .7814 .7797 .7787 .7780 .7762 
.1000 .7828 .7816 .7803 .7789 .7781 .7774 .7759 .7743 .7726 .7716 .7709 .7690 



TABLE 94. Mean activity coefficients of electrolytes in aqueous solutions on
Scatchard- Continued 

a volume basis-Extended 

(Eletrolyte, znz.= 1) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9879 .9877 .9876 .9875 .9873 .9872 .9870 .9868 .9867 .9865 .9863 

.0002 .9880 .9828 .9826 .9824 .9822 .9820 .9818 .9816 .9813 .9811 .9808 

.0003 .9793 .9791 .9789 .9786 .9784 .9781 .9778 .9776 .9773 .9770 .9766 

.0004 .9763 .9760 .9757 .9755 .9752 .9749 .9746 .9742 .9739 .9736 .9732 

.0005 .9736 .9733 .9730 .9727 .9724 .9720 .9717 .9713 .9710 .9706 .9702 

.0006 .9712 .9709 .9706 .9702 .9699 .9695 .9691 .9687 .9683 .9679 .9675 

.0007 .9690 .9687 .9683 .9680 .9676 .9672 .9668 .9664 .9659 .9655 .9650 

.0008 .9670 .9666 .9663 .9659 .9655 .9651 .9647 .9642 .9637 .9633 .9628 

.0009 .9651 .9647 .9643 .9639 .9635 .9631 .9626 .9622 .9617 .9612 .9606 

.0010 .9633 .9629 .9625 .9621 .9617 .9612 -9608 .9603 .9597 .9592 .9587 

.0020 .9495 .9489 .9484 .9478 .9472 .9466 .9460 .9453 .9446 .9439 .9431 

.0030 .9393 .9887 .9380 .9373 .9366 .9359 .9351 .9343 .9335 .9327 .9318 

.0040 .9310 .9303 .9296 .9288 .9280 .9272 .9263 .9254 .9245 .9235 .9225 

.0050 .9240 .9232 .9224 .9215 .9207 .9198 .9188 .9178 .9168 .9158 .9147 

.0060 .9177 .9169 .9160 .9151 .9142 .9132 .9122 .9111 .9101 .9089 .9077 

.0070 .9122 .9113 .9103 .9094 .9084 .9074 .9063 .9051 .9040 .9028 .9015 

.0080 .9071 .9061 .9052 .9041 .9031 .9020 .9009 .8997 .8985 .8972 .8959 

.0090 .9024 .9014 .9004 .8993 .8982 .8971 .8959 .8947 .8934 .8921 .8907 

.0100 .8980 .8970 .8960 .8949 .8937 .8925 .8913 .8900 .8887 .8874 .8859 

.0200 .8657 .8643 .8630 .8616 .8602 .8587 .8571 .8555 .8538 .8521 .8503 

.0300 .8437 .8422 .8407 .8391 .8375 .8358 .8340 .8321 .8302 .8283 .8262 

.0400 .8268 .8252 .8235 .8218 .8201 .8182 .8163 .8143 .8122 .8101 .8079 

.0500 .8130 .8113 .8096 .8077 .8059 .8039 .8019 .7997 .7976 .7953 .7930 

.0600 .8014 .7996 .7977 .7958 .7939 .7918 .7897 .7875 .7852 .7829 .7804 

.0700 .7913 .7894 .7875 .7855 .7835 .7813 .7792 .7768 .7745 .7721 .7695 

.0800 .7823 .7804 .7785 .7764 .7743 .7721 .7699 .7675 .7651 .7626 .7599 

.0900 .7744 .7724 7704 .7683 .7661 .7639 .7616 .7591 .7566 .7541 .7514 

.1000 .7671 .7651 .7631 .7609 .7587 .7564 .7541 .7515 .7490 .7464 .7436 



TABLE 95. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Scatchard 

(Electrolyte, z-z-=2) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9779 .9778 .9776 .9774 .9773 .9772 .9771 .9768 .9766 .9765 .9764 .9762 

.0002 .9691 .9689 .9687 .9684' .9683 .9682 .9679 .9676 .9673 .9671 .9670 .9667 

.0003 .9625 .9622 .9619 .9616 .9615 .9613 .9610 .9607 .9603 .9601 .9599 955 

.0004 .9569 .9566 .9563 .9560 .9558 .9556 .9553 .9549 .9545 .9542 .9540 .9536 

.0005 .9521 .9518 .9515 .9511 .9509 .9507 .9503 .9499 9494 .9491 .9489 .9484 

.0006 .9479 .9475 .9471 .9467 .9465 .9463 .9458 .9454 .9449 .9446 .9443 .9438 

.0007 .9439 .9436 .9432 .9427 .9425 .9423 .9418 .9413 .9407 .9404 .9402 .9396 

.0008 .9403 .9399 .9395 .9391 .9388 .9386 .9380 .9375 .9369 .9366 .9363 .9357 

.0009 .9370 .9366 .9361 .9356 .9353 .9351 .9346 .9340 .9334 .9330 .9328 .9321 

.0010 .9338 .9334 .9329 .9324 .9321 .9319 .9313 .9307 .9301 .9297 .9294 .9287 
.0020 .9093 .9087 .9081 .9074 .9070 .9067 .9059 .9051 .9043 .9038 .9034 .9025 
.0030 .8915 .8908 .8900 .8892 .8887 .8884 .8875 .8866 .8856 .8849 .8845 .8834 
.0040 .8771 .8763 .8755 .8746 .8740 .8736 .8726 .8716 .8705 .8698 .8693 .8681 
.0050 .8649 .8640 .8631 .8622 .8615 .8611 .8600 .8589 .8577 .8569 .8564 .8551 
.0060 .8542 .8533 .8523 .8513 .8506 .8501 .8490 .8478 .8465 .8457 .8451 .8437 
.070 .8446 .8437 .8426 .8416 .8409 .8404 .8391 .8379 .8365 .8357 .8351 .8336 
.0080 .8360 .8350 .8339 .8327 .8320 .8315 .8302 .8289 .8274 .8266 .8260 .8244 
.0090 .8280 .8270 .8258 .8247 .8239 .8234 .8220 .8206 .8191 .8182 .8176 .8160 
.0100 .8207 .8196 .8184 .8172 .8164 .8159 .8145 .8130 .8115 .8106 .8099 .8082 
.0200 .7669 .7655 .7641 .7626 .7616 .7609 .7592 .7574 .7555 .7544 .7536 .7515 
.0300 .7312 .7297 .7281 .7264 .7254 .7246 .7227 .7207 .7186 .7173 .7165 .7141 
.0400 .7043 .7027 .7010 .6992 .6981 .6972 .6952 .6931 .6909 .6895 .6886 .6861 
.0500 .6827 .6810 .6792 .6774 .6761 .6753 .6732 .6710 .6686 .6672 .6662 .6636 
.0600 .6647 .6629 .6610 .6591 .6578 .6570 .6548 .6525 .6501 .6486 .6476 .6449 
.0700 .6492 .6473 .6454 .6434 .6422 .6412 .6390 .6367 .6342 .6327 .6316 .6289 
.0800 .6356 .6337 .6318 .6298 .6284 .6275 .6252 .6228 .6203 .6187 .6177 .6149 
.0900 .6236 .6217 .6197 .6176 .6163 .6153 .6130 .6106 .6080 .6064 .6054 .6025 
.1000 .6128 .6108 .6088 .6067 .6054 .6044 .6021 .5996 .5970 .5954 .5948 .5914 



TABLE 95. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Scatchard-Continued 

(Electrolyte, z+z-=2) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9759 .9756 .9754 .9751 .9748 .9745 .9742 .9739 .9735 .9732 .9728 

.0002 .9668 .9659 .9656 .9652 .9648 .9643 .9639 .9634 .9630 .9625 .9620. 

.0003 .9591 .9586 .9582 .9577 .9572 .9567 .9562 .9556 .9551 .9545 .9538 

.0004 .9531 .9526 .9521 .9515 .9510 .9504 .9498 .9491 .9485 .9478 .9471 

.0005 .9479 .9473 .9467 .9461 .9455 .9449 .9442 .9435 .9428 .9420 .9412 

.0006 .9432 .9426 .9420 .9413 .9407 .9400 .9392 .9385 .9377 .9369 .9360 

.0007 .9390 .9383 .9377 .9370 .9363 .9355 .9347 .9339 .9331 .9322 .9313 

.0008 .9351 .9344 .9337 .9329 .9322 .9314 .9306 .9297 .9288 .9279 .9269 

.0009 .9314 .9307 .9300 .9292 .9284 .9275 .9267 .9258 .9248 .9239 .9228 

.0010 .9280 .9273 .9265 .9257 .9248 .9240 .9230 .9221 .9211 .9201 .9190 

.0020 .9015 .9005 .8994 .8984 .8972 .8961 .8948 .8936 .8922 .8909 .8895 

.0030 .8823 .8811 .8799 .8786 .8773 .8759 .8745 .8730 .8714 .8698 .8682 

.0040 .8668 .8655 .8641 .8627 .8612 .8597 .8581 .8564 .8547 .8529 .8511 

.0050 .8537 .8523 .8508 .8492 .8476 .8460 .8442 .8424 .8405 .8386 .8366 

.0060 .8423 .8407 .8391 .8375 .8358 .8340 .8321 .8302 .8282 .8262 .8240 
.0070 .8320 .8304 .8287 .8270 .8252 .8233 .8213 .8193 .8172 .8151 .8128 

.0080 .8228 .8210 .8193 .8175 .8156 .8136 .8116 .8094 .8073 .8050 .8026 

.0090 .8143 .8125 .8107 .8088 .8068 .8048 .8027 .8004 .7982 .7959 .7934 

.0100 .8065 .8046 .8027 .8008 .7988 .7966 .7945 .7921 .7898 .7874 .7848 

.0200 .7494 .7471 .7448 .7424 .7399 .7373 .7347 .7318 .7290 .7261 .7229 

.0300 .7118 .7093 .7067 .7041 .7014 .6985 .6956 .6924 .6893 .6861 .6827 

.0400 .6836 .6809 .6782 .6754 .6725 .6694 .6663 .6630 .6597 .6563 .6527 

.0500 .6610 .6582 .6554 .6524 .6494 .6462 .6430 .6396 .6361 .6326 .6288 

.0600 .6422 .6393 .6364 .6334 .6302 .6270 .6236 .6201 .6165 .6129 .6090 

.0700 .6261 .6231 .6202 .6171 .6139 .6105 .6071 .6035 .5998 .5961 .5921 

.0800 .6121 .6090 .6060 .6028 .5996 .5962 .5927 .5890 .5853 .5815 .5775 

.0900 .5996 .5966 .5935 .5903 .5870 .5835 .5800 .5762 .5725 .5686 .5645 

.1000 .5885 .5854 .5823 .5790 .5757 .5722 .5686 .5648 .5610 .5571 .5530 



TABLE 96. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard 

(Electrolyte, z4.3) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9671 .9668 .9666 .9663 .9662 .9661 .9658 .9655 .9651 .9650 .9648 .9645 

.0002 .9540 .9587 .9534 .9530 .9528 .9526 .9522 .9518 .9514 .9511 .9509 .9504 

.0003 .9442 .9438 .9434 .9430 .9427 .9425 .9421 .9416 .9410 .9407 .9405 .9399 

.0004 .9361 .9357 .9352 .9347 .9344 .9342 .9337 .9331 .9325 .9321 .9318 .9312 

.0005 .9291 .9286 .9281 .9276 .9272 .9270 .9264 .9257 .9250 .9246 .9244 .9236 

.0006 .9228 .9223 .9217 .9212 .9208 .9205 .9199 .9192 .9184 .9180 .9177 .9169 

.0007 .9171 .9165 .9160 .9153 .9149 .9147 .9140 .9132 .9124 .9120 .9116 .9108 

.0008 .9119 .9113 .9106 .9100 .9096 .9093 .9085 .9077 .9069 .9064 .9061 .9051 
.0009 .9070 .9064 .9057 .9050 .046 .9043 .9035 .9027 .9018 .9012 .9009 .8999 

..0010 .9024 .9018 .9011 .9004 .8999 .8996 .8987 .8979 .8970 .8964 .8960 .8950 
.0020 .8671 .8662 .8653 .8644 .8638 .8633 .8622 .8611 .8599 .8592 .8586 .8573 
.0030 .8417 .8407 .8397 .8386 .8378 .8373 .8361 .8348 .8333 .8325 .8319 .8303 
.0040 .8215 .8203 .8192 .8179 .8171 .8166 .8152 .8137 .8121 .8112 .8105 .8088 
.0050 .8044 .8031 .8019 .8005 .7997 .7991 .7976 .7960 .7943 .7933 .7926 .7907 
.0060 .7895 .7882 .7868 .7854 .7845 .7839 .7823 .7806 .7788 .7777 .7770 .7750 
.0070 .7763 .7749 .7735 .7720 .7710 .7704 .7687 .7669. .7650 .7639 .7631 .7610 
.0080 .7644 .7630 .7615 .7599 .7589 .7582 .7565 .7546 .7527 .7515 .7507 .7485 
.0090 .7535 .7520 .7505 .7489 .7479 .7471 .7453 .7434 .7414 .7402 .7393 .7371 
.0100 .7435 .7420 .7404 .7388 .7377 .7369 .7351 .7331 .7310 .7297 .7289 .7266 
.0200 .6716 .6698 .6679 .6659 .6646 .6637 .6615 .6592 .6567 .6552 .6542 .6514 
.0300 .6253 .6233 .6213 .6192 .6178 .6168 .6144 .6119 .6092 .6076 .6064 .6035 
.0400 .5911 .5891 .5869 .5847 .5832 .5822 .5797 .5771 .5742 .5725 .5714 .5683 
.0500 .5641 .5620 .5598 .5575 .5560 .5549 .5523 .5496 .5467 .5450 .5438 .5406 
.0600 .5419 .5397 .5374 .5351 .5336 .5325 .5298 .5271 .5241 .5223 .5211 .5179 
.0700 .5230 .5208 .5185 .5161 .5146 .5135 .5108 .5080 .5050 .5032 .5020 .4987 
.0800 .5067 .5045 .5022 A998 .4982 .4971 .4944 .4916 A885 .4867 .4855 .4822 
.0900 .4924 A902 A878 .4854 .4838 .4827 A800 .4771 .4741 .4722 .4710 A677 
.1000 .4797 .4774 .4751 .4726 A710 .4699 .4672 .4643 A612 A594 .4581 .4548 



TABLE 96. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard- Continued 

(Electrolyt.e, Zs-3) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9641 .9637 .9683 .9629 .9625 .9620 .9615 .9610 .9605 .9600 .9594 

.0002 .9499 .9494 .9488 .9482 .9476 .9470 .9464 .9457 .9450 .9443 .9435 

.0003 .9393 .9386 .9379 .9373 .9365 .9358 .9350 .9342 .9383 .9325 .9316 

.0004 .9305 .9297 .9290 9282 .9274 .9265 .9256 .9247 .9237 .9228 .9217 

.0005 .9228 .9220 .9212 .9203 .9194 .9185 .9175 .9165 .9154 .9143 .9132 

.0006 .9160 .9152 .9143 .9133 .9123 .9118 .9103 .9091 .9080 .9068 .9056 

.0007 .9099 .9089 .9080 .9070 .9059 .9048 .9037 .9025 .9013 .9000 .8987 

.0008 .9042 .9032 .9022 .9011 .9000 .8988 .8977 .8964 .8951 .8938 .8924 

.0009 .8989 .8979 .8968 .8957 .8945 .8933 .8921 .8907 .8894 .8880 .8865 

.0010 .8940 .8929 .8918 .8906 .8894 .8881 .8868 .8854 .8840 .8826 .8810 

.0020 .8560 .8545 .8530 .8515 .8499 .8482 .8465 .8447 .8428 .8409 .8389 

.0030 .8288 .8271 .8253 .8235 .8217 .8197 .8177 .8156 .8135 .8113 .8089 

.0040 .8071 .8052 .8033 .8013 .7992 .7971 .7949 .7925 .7902 .7877 .7851 

.0050 .7888 .7868 .7847 .7826 .7804 .7781 .7757 .7732 .7706 .7680 .7652 

.0060 .7730 .7708 .7687 .7664 .7641 .7616 .7591 .7564 .7537 .7509 .7480 

.0070 .7589 .7567 .7544 .7520 .7496 .7470 .7444 .7416 .7387 .7358 .7327 

.0080 .7463 .7440 .7416 .7391 .7366 .7339 .7312 .7283 .7253 .7228 .7191 

.0090 .7348 .7324 .7299 .7274 .7247 .7220 .7191 .7161 .7131 .7100 .7067 

.0100 .7242 .7217 .7192 .7166 .7139 .7110 .7081 .7050 .7019 .6987 .6953 

.0200 .6487 .6457 .6428 -.6397 .6365 .6331 .6297 .6261 .6224 :6187 .6147 

.0300 .6005 .5973 .5941 .5908 .5874 .5838 .5801 .5762 .5723 .5683 .5641 

.0400 .5652 .5619 .5585 .5550 .5515 .5477 .5439 .5399 .5358 .5317 .5273 

.0500 .5374 .5340 .5306 .5270 .5233 .5195 .5156 .5115 .5073 .5031 A986 

.0600 .5146 .5112 .5077 .5041 .5003 .4964 .4925 .4883 .4841 A798 .4752 

.0700 .4954 .4919 .4884 A847 A810 .4770 .4730 A688 A646 .4602 A556 

.0800 A788 A753 .4718 .4681 A643 A603 A563 A520 .4478 .4434 A388 

.0900 .4643 A608 A572 A535 A497 A457 A417 .4374 A332 .4288 A242 

.1000 .4515 .4479 .4443 .4406 .4368 A328 .4288 .4245 .4202 .4158 .4112 



TABLE 97. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 

Scatchard 
(Electrolyte, z+z-. 

4 
) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9563 .9560 .9557 .9554 .9552 .9550 .9546 .9542 .9538 .9535 .9584 .9529 
.0002 .9392 .9388 .9383 .9378 .9376 .9373 .9368 .9363 .9357 .9353 .9351 .9344 
.0003 .9263 .9258 .9253 .9248 .9244 .9241 .9235 .9229 .9221 .9217 .9214 .9206 
.0004 .9157 .9152 .9146 .9139 .9135 .9132 .9125 .9118 .9110 .9105 .9102 .9093 
.0005 .9066 .9060 .9053 .9046' .9041 .9038 .9030 .9022 .9013 .9008 .9004 .8995 
.0006 .8984 .8977 .8976 .8963 .8958 .8954 .8946 .8937 .8928 .8922 .8918 .8907 
.0007 .8910 .8903 .8895 .8887 .8882 .8879 .8870 .8860 .8850 .8844 .8839 .8828 
.0008 .8842 .8835 .8827 .8818 .8813 .8809 .8799 .8789 .8778 .8772 .8767 .8756 
.0009 .8779 .8771 .8763 .8754 .8748 .8744 .8734 .8724 .8712 .8705 .8701 .8688 
.0010 .8720 .8712 .8703 .8694 .8688 .8684 .8673 .8662 .8650 .8643 .8638 .8625 
.0020 .8268 .8257 .8246 .8234 .8226 .8220 .8207 .8192 .8177 .8168 .8161 .8144 
.0030 .7948 .7935 .7922 .7908 .7899 .7892 .7876 .7860 .7842 .7831 .7824 .7804 
.0040 .7693 .7679 .7665 .7649 .7639 .7632 .7615 .7597 .7577 .7565 .7557 .7536 
.0050 .7481 .7466 .7450 .7433 .7423 .7415 .7396 .7377 .7356 .7343 .7335 .7312 
.0060 .7297 .7281 .7264 .7247 .7235 .7227 .7208 .7187 .7165 .7152 .7143 .7118 
.0070 .7134 .7118 .7100 .7082 .7070 .7062 .7042 .7020 .6997 .6983 .6974 .6948 
.0080 .6989 .6972 .6953 .6935 .6922 .6914 .6893 .6870 .6846 .6832 .6822 .6796 
.0090 .6857 .6839 .6820 .6801 .6788 .6779 .6757 .6735 .6710 .6695 .6685 .6658 
.0100 .6736 .6717 .6698 .6678 .6665 .6656 .6634 .6610 .6585 .6570 .6559 .6532 
.0200 .5881 .5860 .5838 .5815 .5800 .5790 .5764 .5737 .5708 5691 .5679 .5647 
.0300 .5347 .5325 .5301 .5277 .5261 .5250 .5223 .5195 .5164 .5146 .5133 .5100 
.0400 .4961 A938 A914 .4889 A873 .4861 A834 .4804 A773 .4754 .4741 .4707 
.0500 .4661 .4638 .4613 .4588 .4572 .4560 .4532 .4502 .4470 .4451 .4438 .4404 
.0600 .4418 .4394 .4370 A344 .4328 .4316 .4287 .4258 A226 A207 A194 A159 
.0700 .4214 A190 A166 A140 A124 A112 A083 A054 .4022 .4003 .3989 .3955 
.0800 .4040 A016 .3992 .3966 .3949 .3938 .3909 .3879 .3848 .3828 .3815 .3781 
.0900 .3888 .3865 .3840 .3815 .3798 .3786 .3758 .3728 .3697 .3678 .3665 .3630 
.1000 .3755 .3731 .3707 .3681 .3665 .3653 .3625 .8595 .3564 .3545 .3532 .3498 



TABLE 97. Mean activity coefficients of electrolytes in aqueous solutions on 
Scatchard- Continued 

a volume basis -Extended 

(Eleotrolyte, z+.-=4) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9524 .9519 .9514 .9508 .9503 .9497 .9490 .9484 .9477 .9470 .9463 

.0002 .9338 ".9330 .9323 .9316 .9308 .9300 .9291 .9282 .9273 .9264 .9254 
.0003 .9198 .9190 .9181 .9172 .9163 .9153 .9143 .9132 .9121 .9110 .9098 
.0004 .9084 .9074 .9064 .9054 .9043 .9032 .9021 .9009 .8996 .8984 .8970 
.0005 .8985 .8974 .8963 .8952 .8940 .8928 .8915 .8902 .8888 .8874 .8859 
.0006 .8896 .8885 .8873 .8861 .8849 .8835 .8822 .8807 .8793 .8777 .8761 
.0007 .8817 .8804 .8792 .8779 .8766 .8751 .8737 .8722 .8706 .8690 .8673 
.0008 .8743 .8731 .8717 .8704 .8690 .8675 .8659 .8643 .8626 .8610 .8591 
.0009 .8676 .8662 .8648 .8634 .8619 .8603 .8587 .8570 .8553 .8535 .8516 
.0010 .8612 .8598 .8584 .8569 .8553 .8537 .8520 .8502 .8484 .8466 .8446 
.0020 .8127 .8109 .8090 .8070 .8050 .8029 .8007 .7984 .7961 .7937 .7911 
.0030 .7785 .7763 .7742 .7719 .7696 .7672 .7647 .7621 .7594 .7566 .7537 
.0040 .7514 .7491 .7467 .7443 .7417 .7391 .7363 .7334 .7305 .7275 .7243 
.0050 .7288 .7263 .7238 .7212 .7185 .7156 .7127 .7096 .7065 .7033 .6999 
.0060 .7094 .7068 .7041 .7013 .6985 .6955 .6924 .6892 .6859 .6825 .6790 
.0070 .6923 .6895 .6868 .6839 .6809 .6778 .6746 .6712 .6678 .6643 .6606 
.0080 .6769 .6741 .6713 .6683 .6652 .6620 .6587 .6552 .6517 .6481 .6442 
.0090 .6631 .6602 .6572 .6542 .6510 .6477 .6443 .6407 .6371 .6334 .6294 
.0100 .6504 .6474 .6444 .6412 .6380 .6346 .6312 .6275 .6238 .62)0 .6160 
.0200 .5615 .5581 .5547 .5511 .5475 .5436 .5397 .5356 .5314 .5272 .5227 
.0300 .5066 .5031 .4995 A957 .4919 .4879 .4838 .4795 .4752 .4707 A660 
.0400 .4673 A636 .4600 A561 A522 .4481 .4440 A396 A352 .4307 A260 
.0500 A369 A332 A295 .4257 .4217 .4176 .4134 A090 .4046 A001 .3954 
.0600 .4124 A087 A050 A011 .3972 .3931 .3889 .8845 .3801 .3756 .3709 
.0700 .3920 .3883 .3846 .3808 .3768 .3727 .3686 .3642 .3598 .3553 .3506 
.0800 .3746 .3709 .3673 .3634 .3595 .3554 .3513 .3469 .3426 .3381 .3335 
.0900 .3596 .3559 .3522 .3484 .3445 .3405 .3364 .3320 .3277 .3233 .3187 
.1000 .3463 .3427 .3391 .3353 .3314 .3274 .3233 .3190 .3147 .3104 .3058 



TABLE 98. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard 

(Electrolyte, zz-=6) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9852 .9348 .9343 .9338 .9335 .9333 .9327 .9321 .9315 .9311 .9309 .9302 
.0002 
.0003 

.9102 

.8916 
.9095 
.8908 

.9089 

.8901 
.9082 
.8893 

.9078 

.8888 
.9075 
.8884 

.9067 

.8875 
.9059 
.8865 

.9051 

.8855 
.9046 
.8849 

.9042 

.8845 
.9033 
.8834 

.0004 

.0005 
.8763 
.8632 

.8755 

.8623 
.8746 
.8614 

.8737 

.8604 
.8732 
.8597 

.8727 

.8593 
.8717 
.8581 

.8706 

.8570 
.8695 
.8557 

.8688 
.8550 

.8683 

.8544 
.8670 
.8530 

.0006 .8516 .8506 .8496 .8485 .8478 .8473 .8461 .8449 .8435 .8427 .8421 .8406 

.0007 .8411 .8401 .8390 .8378 .8371 .8366 .8353 .8340 .8325 .8317 .8311 .8295 

.0008 .8315 .8304 .8293 .8281 .8273 .8268 .8254 .8240 .8225 .8216 .8209 .8193 

.0009 .8226 .8215 .8203 .8190 .8182 .8177 .8163 .8148 .8132 .8122 .8116 .8098 

.0010 

.0020 
.8143 
.7519 

.8132 
.7504 

.8119 

.7488 
.8106 
.7471 

.8098 

.7461 
.8092 
.7453 

.8077 

.7435 
.8062 
.7415 

.8046 

.7394 
.8036 
.7382 

.8029 
.7373 

.8011 

.7350 
.0030 .7085 .7068 .7051 .7032 .7020 .7011 .6990 .6968 .6945 .6930 .6920 .6895 
.0040 .6748 .6730 .6710 .6690 .6677 .6668 .6645 .6621 .6596 .6580 .6570 .6542 
.0050 .6470 .6450 .6430 .6409 .6395 .6385 .6361 .6336 .6309 .6293 .6281 .6252 
.0060 .6233 .6213 .6191 .6169 .6155 .6144 .6119 .6093 .6065 .6048 .6037 .6006 
.0070 .6026 .6005 .5983 .5960 .5945 .5935 .5909 .5882 .5853 .5835 .5823 .5792 
.0080 .5842 .5821 .5798 .5775 .5760 .5749 .5722 .5695 .5665 .5647 .5635 .5602 
.0090 .5678 .5656 .5633 .5608 .5593 .5582 .5555 .5527 .5496 .5478 .5466 .5433 
.0100 .5528 .5506 .5482 .5458 .5442 .5431 .5403 .5374 .5344 .5325 .5312 .5279 
.0200 
.0300 

A510 
.3910 

.4486 

.3886 
.4461 
.3860 

A434 
.3834 

.4417 

.3816 
.4405 
.3804 

A376 
.3775 

A345 
.3744 

A313 
.3711 

.4293 

.3691 
.4279 
.3678 

.4244 

.3642 
.0400 .3494 .3470 .3445 .3419 .3402 .3390 .3360 .3330 .3297 .3278 .3265 .3229 
.0500 .3182 .3158 .3134 .3108 .3091 .3079 .3051 .3021 .2989 .2970 .2957 .2922 
.0600 
.0700 

.2936 

.2736 
.2913 
.2713 

.2888 

.2689 
.2863 
.2664 

.2847 

.2648 
.2835 
.2637 

.2807 

.2609 
.2778 
.2581 

.2747 

.2550 
.2728 
.2532 

.2716 

.2520 
.2682 
.2487 

.0800 .2568 .2545 .2522 .2498 .2482 .2471 .2444 .2416 .2387 .2369 .2357 .2325 

.0900 .2425 .2403 .2380 .2356 .2341 .2330 .2304 .2276 .2248 .2230 .2218 .2187 

.1000 .2301 .2279 .2257 .2234 .2219 .2208 .2183 .2156 .2128 .2111 .2099 .2069 



TABLE 98. Mean activity coefficients of electrolytes in aqueous solutions on a voiun.e basis-Extended 
Scatchard- Continued 

(Electrolyte, z.z-= 
6
) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9295 .9287 .9279 .9271 .9263 .9254 .9245 .9236 .9226 .9216 .9205 

.0002 .9023 .9013 .9002 .8991 .8980 .8968 .8956 .8943 .8930 .8916 .8902 

.0003 .8822 .8810 .8797 .8784 .8771 .8757 .8742 .8727 .8711 .8695 .8678 

.0004 .8658 .8644 .8630 .8615 .8600 .8584 .8568 .8550 .8533 .8515 .8495 

.0005 .8516 .8501 .8486 .8470 .8453 .8436 .8418 .8399 .8380 .8360 .8339 

.0006 .8391 .8375 .8359 .8341 .824 .8305 .8286 .8265 .8245 .8223 .8201 

.0007 .8279 .8261 .8244 .8226 .8207 .8187 .8167 .8145 .8123 .8101 .8077 

.0008 .8176 .8158 .8139 .8120 .8100 .8079 .8058 .8035 .8012 .7989 .7963 

.0009 .8081 .8062 .8043 .8022 .8002 .7980 .7958 .7934 .7910 .7885 .7859 

.0010 .7992 .7973 .7953 .7932 .7910 .7888 .7864 .7840 .7815 .7789 .7762 

.0020 .7327 .7302 .7276 .7250 .7223 .7195 .7165 .7135 .7103 .7071 .7037 

.0030 .6868 .6840 .6812 .6782 .6752 .6720 .6687 .6653 .6617 .6582 .6543 
.0040 .6513 .6483 .6453 .6421 .6388 .6354 .6318 .6281 .6244 .6205 .6164 
.0050 .6222 .6190 .6158 .6125 .6090 .6054 .6017 .5978 .5939 .5898 .5855 
.0060 .5975 .5942 .5908 .5874 .5838 .5800 .5762 .5722 .5681 .5639 .5595 
.0070 .5760 .5726 .5691 .5656 .5619 .5580 .5541 .5499 .5457 .5415 .5369 
.0080 .5570 .5535 .5500 .5463 .5426 .5386 .5346 .5304 .5261 .5217 .5171 
.0090 .5399 .5364 .5328 .5291 .5253 .5212 .5172 .5129 .5085 .5041 .4994 
.0100 .5245 .5209 .5173 .5135 .5096 .5056 .5014 .4971 .4927 .4882 .4834 
.0200 A208 A170 .4131 A092 A051 .4008 .3965 .3920 .3874 .3828 .3779 
.0300 .3606 .3568 .3530 .3490 .3450 .3408 .3365 .3320 .3275 .3230 .3182 
.0400 .3194 .3157 .3120 .3081 .3041 .3000 .2958 .2915 .2871 .2827 .2780 
.0500 .2888 .2852 .2815 .2777 .2739 .2699 .2658 .2616 .2574 .2531 .2486 
.0600 .2648 .2613 .2577 .2541 .2503 .2464 .2425 .2384 .2343 .2302 .2259 
.0700 .2454 .2420 .2385 .2349 .2313 .2275 .2237 .2198 .2158 .2118 .2076 
.0800 .2293 .2259 .2226 .2191 .2156 .2119 .2082 .2043 .2005 .1966 .1926 
.0900 .2156 2123 .2090 .2057 .2022 .1987 .1951 .1913 .1876 .1839 .1799 
.1000 .2038 .2006 .1974 .1941 .1908 .1873 .1838 .1802 .1766 .1729 .1691 



TA'BLE 99. Mean activity coejffcients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard 

(Electrolyte, z~z-=8) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9146 .9140 .9134 .9128 .9123 .9120 .9113 .9106 .9097 .9092 .9089 .9080 

.0002 .8820 .8813 .8804 .8796 .8790 .8786 .8776 .8766 .8755 .8748 .8744 .8731 

.0003 .8581 .8572 .8562 .8552 .8545 .8540 .8529 .8517 .8504 .8496 .8490 .8476 

.0004 .8386 .8375 .8364 .8353 .8346 .8340 .8327 .8314 .8299 .8290 .8284 .8268 

.0005 .8219 .8207 .8195 .8183 .8175 .8169 .8155 .8140 .8124 .8114 .8108 .8090 

.0006 .8072 .8059 .8047 .8033 .8024 .8018 .8003 .7987 .7970 .7960 .7953 .7934 

.0007 .7939 .7926 .7913 .7899 .7889 .7883 .7867 .7850 .7832 .7821 .7813 .7794 

.0008 .7819 .7805 .7791 .7776 .7766 .7760 .7743 .7725 .7706 .7695 .7687 .7666 
.0009 .7708 .7694 .7679 .7663 .7653 .7646 .7629 .7610 .7590 .7579 .7570 .7549 
.0010 .7605 .7590 .7575 .7559 .7548 .7541 .7523 .7504 .7483 .7471 .7462 .7440 
.0020 .6837 .6819 .6799 .6779 .6767 .6757 .6735 .6712 .6686 .6671 .6661 .6633 
.0030 .6817 .6296 .6275 .6253 .6239 .6229 .6204 .6178 .6150 .6133 .6121 .6091 
.0040 .5919 .5897 .5875 .5851 .5836 .5825 .5799 .5771 .5741 .5723 .5711 .5679 
.0050 .5596 .5573 .5550 .5525 .5509 .5498 .5471 .5442 .5411 .5392 .5380 .5346 
.0060 .5324 .5301 .5277 .5251 .5235 .5224 .5195 .5166 .5134 .5115 .5102 .5067 
.0070 .5090 .5066 .5041 .5016 .4999 .4987 A958 .4928 .4896 .4876 .4863 .4828 
.0080 .4884 A860 .4835 4809 A792 .4780 .4751 .4720 .4687 .4668 A654 .4618 
.0090 .4701 A677 A652 A625 .4608 A596 A566 .4535 A502 .4483 .4469 A433 
.0100 A537 A512 .4487 A460 A443 .4431 A401 A370 A336 A316 A308 A266 
.0200 .3459 .3434 .3408 .3382 .3j64 .3352 .3322 .3291 .3258 .3238 .3225 .3189 
.0300 .2859 .2835 .2811 .2785 .2768 .2757 .2728 .2698 .2667 .2648 .2635 .2601 
.0400 .2461 .2438 .2415 .2390 .2375 .2363 .2336 .2308 .2278 .2260 .2248 .2216 
.0500 .2173 .2151 .2128 .2105 .2090 .2079 .2054 .2027 .1998 .1981 .1970 .1939 
.0600 .1952 .1931 .1909 .1887 .1873 .1863 .1838 .1813 .1786 .1770 .1759 .1730 
.0700 .1776 .1756 .1735 .1714 .1700 .1691 .1667 .1643 .1617 .1602 .1592 .1564 
.0800 .1632 .1613 .1593 .157a .1560 .1551 .1528 .1505 .1480 .1466 .1456 .1429 
.0900 .1512 .1494 .1475 .1455 .1443 .1434 .1412 .1390 .1366 .1352 .1343 .1318 
.1000 .1410 .1392 .1374 .1355 .1348 .1335 .1314' .1293 .1270 .1257 .1247 .1223 



TABLE 99. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Scatchard- Continued 

(Electrolyte, zz-=8) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9071 .9061 .9051 .9041 .9030 .9018 :9007 .8994 .8982 .8969 .8955 

.0002 .8719 .8706 .8692 .8678 .8664 .8648 .8633 .8616 .8599 .8582 .8563 

.0003 .8461 .8445 .8430 .8413 .8396 .8378 .8359 .8340 .8320 .8299 .8277 

.0004 .8251 .8234 .8216 .8198 .8178 .8158 .8137 .8116 .8093 .8070 .8046 

.0005 .8072 .8053 .8034 .8014 .7993 .7971 .7948 .7925 .7900 .7875 .7849 

.0006 .7915 .7894 .7874 .7852 .7830 .7806 .7782 .7757 .7731 .7704 .7676 

.0007 .7773 .7752 .7730 .7707 .7684 .7659 .7633 .7607 .7579 .7551 .7521 

.0008 .7645 .7622 .7599 .7575 .7551 .7525 .7498 .7470 .7442 .7412 .7381 

.0009 .7527 .7503 .7479 .7454 .7429 .7402 .7374 .7345 .7315 .7285 .7252 

.0010 .7417 .7393 .7368 .7342 .7316 .7288 .7259 .7229 .7198 .7167 .7133 

.0020 .6605 .6575 .6545 .6513 .6481 .6447 .6412 .6375 .6338 .6300 .6259 

.0030 .6060 .6027 .5994 .5959 .5923 .5886 .5848 .5807 .5767 .5725 .5681 

.0040 .5646 .5611 .5576 .5539 .5502 .5462 .5422 .5379 .5336 .5293 .5246 

.0050 .5312 .5276 .5239 .5201 .5162 .5121 .5080 .5036 .4992 .4946 .4899 

.0060 .5032 .4995 .4958 .4919 .4879 .4837 .4795 .4750 .4705 .4659 .4610 

.0070 .4792 .4755 .4717 .4677 .4637 .4594 .4551 .4506 .4460 .4413 .4364 

.0080 .4583 .4544 .4506 A466 .4425 .4382 .4339 A293 .4247 .4200 .4150 

.0090 .4397 .4358 A319 .4279 .4238 .4195 .4151 .4105 .4059 .4012 .3962 

.0100 .4230 .4191 .4152 .4112 .4071 .4027 .3984 .3937 .3891 .3844 .3794 

.0200 .3153 .3115 .3677 .3037 .2997 .2955 .2913 .2869 .2824 .2779 .2732 

.0300 .2567 .2531 .2495 .2457 .2420 .2380 .2341 .2299 .2258 .2216 .2172 

.0400 .2184 .2150 .2116 .2081 .2045 .2008 .1971 .1933 .1894 .1855 .1815 

.0500 .1909 .1877 .1845 .1812 .1779 .1744 .1709 .1673 .1637 .1601 .1563 

.0600 .1701 .1670 .1640 .1609 .1578 .1545 .1512 .1478 .1445 .1411 .1375 

.0700 .1537 .1508 .1479 .1450 .1420 .1389 .1358 .1326 .1294 .1263 .1229 

.0800 .1403 .1376 .1349 .1321 .1292 .1263 .1234 .1204 .1174 .1143 .1112 

.0900 .1293 .1267 .1241 .1214 .1187 .1159 .1131 .1103 .1074 .1045 .1016 
.1000 .1200 .1174 .1150 .1124 .1098 .1072 .1045 .1018 .0991 .0963 .0935 



TABLE 100. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard 

(Eletrolyo, 4.e=9) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9044 .9038 .9081 .9024 .9019 .9016 .9008 .9000 .8990 .8985 8981 .8971 

.0002 .8688 .8674 .8665 .8656 .8649 .8645 .8634 .8623 .8611 .8603 .8598 .8585 

.0003 .8418 .8408 .8897 .8386 .8379 .8374 .8361 .8347 .8383 .8324 .8318 .8302 

.0004 .8203 .8192 .8180 .8167 .8159 .8153 .8139 .8124 .8108 .8098 .8091 .8074 

.0005 .8020 .8007 .7994 .7980 .7971 .7965 .7950 .7933 .7916 .7905 .7898 .7879 

.0006 .7858 .7845 .7831 .7816 .7807 .7800 .7783 .7766 .7747 .7736 .7728 .7708 

.0007 .7714 .7699 .7685 .7669 .7659 .7652 .7634 .7616 .7596 .7584 .7576 .7554 

.0008 .7582 .7567 .7552 .7535 7525 .7517 .7499 .7480 .7459 .7447 .7438 .7415 

.0009 .7461 .7446 .7429 .7412 .7402 .7394 .7375 .7355 .7333 .7320 .7311 .7288 

.0010 .7349 .7333 .7316 .7299 .7287 .3279 .7260 .7239 .7217 .7203 .7194 .7170 
.0020 .6519 .6500 .6479 .6458 .6444 .6434 3410 .685 .6358 .6342 .68331 .6301 
.0030 .5964 .5943 .5920 .5897 .5881 .5871 i844 .5817 .5787 .5769 .5757 .5725 
.0040 .5543 .5521 .5497 .5472 .5456 .5445 .5417 .5888 .5357 .5338 .5325 .5291 
.0050 .5204 .5181 .5156 .5180 .5114 .5102 .5073 .5043 .5011 .4992 .4978 A943 
.0060 A921 .4897 .4872 A845 .4828 .4816 .4787 .4756 .4723 .4704 .4690 A654 
.0070 .4678 .4653 A628 A601 .4584 .4572 A542 .4511 A478 .4458 .4444 .4408 
.0080 .4466 A441 .4415 .4388 .4371 .4359 A329 .4297 A264 .4244 .4230 .4193 
.0090 .4278 A253 .4227 A200 A183 .4170 A140 .4109 .4075 .4055 A041 .4004 

.0100 .4110 .4085 .4059 A032 A014 .4002 .3972 .3940 .3906 .3886 .3872 .3835 

.0200 .3029 .3005 .2979 .2953 2936 .2924 .2895 .2864 .2832 .2813 .2799 .2764 

.0800 .2445 .2422 .2398 .2374 .2358 .2346 .2819 .2291 .2261 .2243 .2230 .2198 
.0400 2066 .2044 2022 .1999 .1984 .1973 .1948 .1922 .1894 .1877 .1865 .1835 
.0500 .1795 .1775 .1754 .1732 .1719 .1709 .1685 .1660 .1634 .1619 .1608 .1580 
.0600 .1591 .1572 .1552 .1532 .1519 .1510 .1487 .1464 .1440 .1425 .1415 .1389 
.0700 .1431 .1413 .1394 .1375 .1363 .1354 .1333 .1311 .1288 .1274 .1265 .1240 

.0800 .1301 .1284 .1266 .1248 .1237 .1228 .1208 .1188 .1166 .1153 .1144 .1121 

.0900 .1194 .1178 .1161 .1144 .1132 .1125 .1106 .1086 .1066 .1053 .1045 .1023 

.1000 .1104 .1088 .1072 .1056 .1045 .1038 .1020 .1001 .0981 .0970 .0962 .0941 



TABLE 100. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard- Continued 

(Electrolyte, zz.= 9) 

0 Ionic Temperature in degrees Celsius 

I strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8961 .8950 .8939 .8927 .8915 .8903 .8890 .8876 .862 .8848 .8832 
.0002 .8571 .8556 .8541 .8526 .8510 .8498 .8475 .8457 .8438 .8419 .8399 
.0003 .8286 .8269 .8252 .8233 .8214 .8195 .8174 .8153 .8131 .8108 .8084 
.0004 .8056 .8036 .8017 .7996 .7975 .7958 .7930 .7907 .7882 .7857 .7830 
.0005 .7859 .7838 .7817 .7795 .7772 .7748 .7723 .7697 .7671 .7644 .7615 
.0006 .7687 .7664 .7642 .7618 .7594 .7568 .7542 .7514 .7486 .7457 .7426 
.0007 .7532 .7509 .7485 .7460 .7435 .7408 .7380 .7351 .7321 .7291 .7258 
.0008 .7392 .7368 .7343 .7317 .7290 .7262 .7233 .7203 .7172 .7140 .7106 
.0009 .7264 .7238 .7213 .7186 .7158 .7129 .7099 .7067 .7035 .7002 .6967 
.0010 .7145 .7119 .7092 .7064 .7035 .7005 .6974 .6942 .6909 .6875 .6888 
.0020 z6271 .6239 .6207 .6173 .6139 .6102 .6065 .6026 .5987 .5946 .5903 
.0030 .5692 .5657 .5622 .5586 .5548 .5509 .5468 .5426 .5383 .5339 .5293 
.0040 .5257 .5220 .5183 .5145 .5106 .5064 .5022 A978 .4933 A888 .4840 
.0050 A908 A870 A833 .4793 .4753 A710 A667 .4622 .4576 A530 .4480 
.0060 A618 A580 A542 A501 .4460 A417 A374 .4328 .4282 A234 .4185 
.0070 A371 A333 A294 .4253 A212 A168 A124 .4078 A032 .3984 .3934 
.0080 .4157 A118 A079 .4038 .3996 .3953 .3909 .3862 .3816 .3768 .3718 
.0090 .3967 .8928 .3889 .3848 .3807 .3763 .3719 .3673 .3626 .3579 .3529 
.0100 .3799 .3760 .3720 .3680 .3638 .3595 .3551 .3504 .3458 .3411 .3361 
.0200 .2729 2692 .2655 .2617 .2578 .2538 .2497 .2454 .2411 .2368 .2323 
.0300 .2166 .2131 .2097 .2062 .2026 .1989 .1952 .1913 .1874 .1835 .1795 
.0400 .1805 .1774 .1742 .1710 .1677 .1643 .1609 .1574 .1538 .1503 .1466 
.0500 .1552 .1523 .1494 .1464 .1433 .1402 .1371 .1338 .1306 .1273 .1240 
.0600 .1363 .1336 .1309 .1281 .1252 .1223 .1194 .1164 .1134 .1104 .1073 
.0700 .1216 .1190 .1165 .1139 .1113 .1085 .1058 .1030 .1003 .0975 .0946 
.0800 .1098 .1074 .1050 .1025 .1001 .0975 .0950 .0924 .0898 .0872 .0845 
.0900 .1001 .0978 .0956 .0933 .0909 .0885 .0862 .0837 .0813 .0788 .0763 
.1000 .0920 .0899 .0877 .0855 .0838 .0811 .0788 .0765 .0742 .0719 .0695 



TABLE 101. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard 

(Electrolyte,z+z-= 12) 

Ionic 
Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8747 .8738 .8729 .8720 .8714 .8710 .8700 .8689 .8677 .8670 .8665 .8652 

.0002 .8284 .8273 .8261 .8249 .8241 .8235 .8222 .8207 .8192 .8182 .8176 .8159 

.0008 .7949 .7936 .7922 .7908 .7899 .7892 .7876 .7860 .7841 .7831 .7823 .7803 

.0004 .7679 .7665 .7650 .7634 .7624 .7617 .7599 .7580 .7560 .7548 .7540 .7518 

.0005 .7451 .7436 .7419 .7402 .7391 .7383 .7364 .7344 .7322 .7309 .7300 .7277 

.0006 .7252 .7235 .7218 .7200 .7188 .7180 .7160 .7138 .7115 .7102 .7092 .7067 

.0007 .7074 .7057 .7039 .7020 .7008 .6999 .6977 .6955 .6931 .6917 .6907 .6880 

.0008 .6914 .6896 .6877 .6857 .6844 .6835 .6813 .6790 .6765 .6750 .6739 .6712 

.0009 .6767 .6748 .6729 .6708 .6695 .6686 .6663 .6639 .6613 .6597 .6587 .6558 

.0010 .6632 .6618 .6592 .6571 .6558 .6548 .6525 .6500 .6473 .6457 .6446 .6417 

.0020 .5653 .5630 .5607 .5582 .5566 .5555 .5527 .5498 .5467 .5449 .5436 .5402 

.0030 .5020 .4996 .4971 .4945 A928 .4916 A886 A856 A823 .4803 A789 A753 

.0040 .4553 .4529 .4503 .4476 .4458 .4446 .4416 .4384 .4350 .4330 .4316 .4279 

.0050 A186 A161 A134 .4107 A089 A077 .4046 A014 .3980 .3960 .3946 .3909 

.0060 .3885 .3860 .3833 .3806 .3788 .3775 .3745 .3713 .3679 .3658 .3644 .3607 

.0070 .3631 .3606 .3580 .3552 .3534 .3522 .3491 .3460 .3426 .3405 .3391 .3354 

.0080 .3413 .3388 .362 .3335 .3317 .3305 .3274 .3243 .3209 .3189 .3175 .3139 

.0090 .3223 .3199 .3173 .3145 .3128 .3116 .3086 .3054 .3021 .3001 2987 .2951 

.0100 .3056 .3031 .3005 .2978 .2961 .2949 .2919 .2889 .2856 .2836 .2822 .2787 

.0200 .2034 .2012 .1990 .1966 .1951 .1941 .1915 .1888 .1860 .1843 .1831 .1801 

.0300 .1529 .1510 .1490 .1470 .1457 .1447 .1425 .1402 .1377 .1363 .1353 .1326 

.0400 .122f .1204 .1187 .1169 .1157 .1149 .1129 .1109 .1087 .1075 .1066 .1043 

.0500 

.0600 

.0700 

.0800 

.0900 

.1000 

.1013 

.0862 

.0748 

.0659 

.0588 

.0529 

.0998 

.0848 

.0736 

.0648 

.0577 

.0519 

.0982 

.0834 

.0723 

.0636 
.0566 
.0509 

.0966 

.0820 

.0710 

.0624 

.0555 

.0499 

.0956 

.0810 

.0701 

.0616 

.0548 

.0492 

.0948 

.0804 
.0695 
.0611 
.0543 
.0488 

.0931 

.0788 

.0681 
.0597 
.0531 
0476 

.0913 

.0772 

.0666 

.0584 

.0518 

.0465 

.0893 

.0755 

.0650 

.0570 

.0505 

.0453 

.0882 

.0744 

.0641 

.0561 

.0497 

.0445 

.0874 

.0737 
.0635 
.0555 
.0492 
.0441 

.0854 

.0719 

.0619 

.0540 

.0478 

.0428 



TABLE 101. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Scatchard- Continued 

(Electrolyte, z+z-= 12) 

ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8639 .8625 .8611 .8596 .8581 .8564 .8548 .8530 .8512 .8494 .8474 
.0002 .8141 .8123 .8104 .8084 .8064 .8043 .8021 .7998 .7974 .7950 .7924 
.0008 .7783 .7761 .7739 .7717 .7693 .7668 .7643 .7616 .7589 .7561 .7531 
.0004 .7495 .7472 .7447 .7422 .7396 .7369 .7341 .7311 .7281 .7250 .7217 
.0005 .7253 .7227 .7201 .7174 .7146 .7116 .7086 .7054 .7022 .6989 .6954 
.0006 .7041 .7014 .6987 .6958 .6928 .6897 .6865 .6832 .6797 .6763 .6725 
.0007 .6854 .6825 .6796 .6766 .6735 .6703 .6669 .6634 .6598 .6562 .6523 
.0008 .6684 .6655 .6625 .6593 .6561 .6528 .6493 .6457 .6420 .6382 .6341 
.0009 .6530 .6499 .6468 .6436 .6403 .6368 .6332 .6295 .6257 .6218 .6176 
.0010 .6388 .6356 .6324 .6291 .6257 .6221 .6185 .6146 .6107 .6067 .6025 
.0020 .5368 .5331 .5295 .5256 .5217 .5176 .5134 .5090 .5046 .5000 .4952 
.0030 .4717 A679 A640 A600 .4559 .4516 A472 '.4426 A379 A332 A281 
.0040 .4242 .4203 .4164 .4123 .4081 .4037 .3992 .3945 .3898 .3850 .3800 
.0050 .3871 .3832 .3792 .3751 .3709 .3665 .3620 .3574 .3527 .3479 .3428 
.0060 .3570 .3530 .3491 .3450 .3408 .3364 .3320 .3274 .3227 .3180 .3130 
.0070 .3318 .3278 .3239 .3199 .3157 .3114 .3070 .3024 .2978 .2932 .2883 
.0080 .3102 .3063 .3025 .2984 .2944 .2901 .2858 .2813 .2768 .2722 .2674 
.0090 .2915 .2877 .2839 .2799 .2759 .2717 .2675 .2630 .2586 .2541 .2494 
.0100 .2751 .2713 .2676 .2637 .2597 .2556 .2514 .2471 .2427 .2383 2337 
.0200 .1771 .1739 .1707 .1674 .1641 .1607 .1572 .1536 .1501 .1465 .1428 
.0300 .1300 .1273 .1246 .1218 .1190 .1161 .1132 .1102 .1073 .1043 .1012 
.0400 .1020 .0997 .0973 .0949 .0925 .0900 .0875 .0850 .0824 .0799 .0773 
.0500 .0834 .0813 .0792 .0771 .0750 .0728 .0707 .0684 .0662 .0641 .0618 
.0600 .0701 .0683 .0664 .0646 .0627 .0607 .0588 .0568 .0549 .0530 .0510 
.0700 .0602 .0585 .0569 .0552 .0535 .0518 .0501 .0483 .0466 .0449 .0431 
.0800 .0526 .0510 .0495 .0480 .0465 .0449 .0433 .0418 .0402 .0387 .0371 
.0900 .0465 .0451 .0437 .0423 .0409 .0395 .0381 .0366 .0352 .0338 .0324 
.1000 .0415 .0402 .0390 .0377 .0364 .0351 .0338 .0325 .0312 .0299 .0286 



TABLE 102. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -Extended 
Scatchard 

(Electrolyte, z-= 16) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 80 85 38 40 45 

.0001 .8365 .8854 .8843 .8331 .8324 .8318 .8305 .8291 .8276 .8267 .8261 .8245 

.0002 .7780 .7766 .7752 .7736 .7726 .7719 .7702 .7684 .7665 .7653 .7645 .7624 

.0003 .7363 .7347 .7331 .7313 .7302 .7294 .7274 .7253 .7231 .7218 .7208 .7184 
.0004 .7032 .7015 .6996 .6977 .6965 .6956 .6934 .6912 .6887 .6873 .6862 .6836 
.0005 .6755 .6736 .6717 .6696 .6683 .6673 .6650 .6626 .6600 .6584 .6574 .6545 
.0006 .6515 .6495 .6475 .6453 .6439 .6429 .6405 .6380 .6352 .6336 .6324 .6295 
.0007 .6303 .6288 .6261 .6239 .6224 .6214 .6189 .6162 .6134 .6117 .6105 .6074 
.0008 .6113 .6092 .6070 .6047 .6032 .6021 .5995 .5968 .5938 .5921 .5909 .5877 
.0009 .5941 .5919 .5896 .5872 .5857 .5846 .5819 .5792 .5761 .5743 .5731 .5698 
.0010 .5783 5761 .5738 .5713 .5697 .5686 .5659 .5630 .5600 .5581 .5568 .5535 
.0020 .4674 A649 A623 .4596 A579 .4566 .4536 .4504 .4471 .4450 .4436 .4399 
.0030 .3990 .3964 .3938 .3910 .3892 .3880 .3849 .3816 .3782 .3761 .3747 .3710 
.0040 .3503 .3478 .3451 .3423 .3406 .38393 .3862 .8330 .3296 .3276 .3262 .3225 
.0050 .3131 .3106 .3080 .3058 .3035 .3023 .2993 .2961 .2928 .2908 .2894 .2858 
.0060 2835 .2810 .2784 .2758 .2741 .2729 .2699 .2668 .2636 .2616 .2603 .2568 
.0070 .2591 .2567 .2542 .2516 .2499 .2487 .2458 .2429 .2397 .2378 .2365 .2331 
.0080 .2886 .2362 .2338 .2312 .2296 .2285 .2257 .2228 .2197 .2179 .2166 .2133 
.0090 .2210 .2187 2164 .2139 .2123 .2112 .2085 .2057 .2027 .2009 .1997 .1965 
.0100 .2058 .2086 .2013 .1989 .1974 .1963 .1937 .1909 .1880 .1863 .1851 .1820 
.0200 .1196 .1179 .1162 .1143 .1182 .1124 .1104 .1083 .1062 .1049 .1040 .1017 
.0300 .0817 .0804 .0790 .0776 .0766 .0760 .0744 .0728 .0711 .0701 .0694 .0676 
.0400 .0606 .0595 .0583 .0571 .0564 .0559 .0546 .0533 .0519 .0511 .0505 .0491 
.0500 .0472 .0463 .0453 .0443 .0437 .0432 .0422 .0411 .0399 .0393 .0388 .0376 
.0600 .0381 .0373 .0365 .0356 .0351 .0347 .0338 .0329 .0319 .0313 .0309 .0299 
.0700 .0315 .0308 .0301 .0294 .0289 .0286 .0278 .0270 .0262 .0257 .0253 .0245 

.0800 .0266 .0260 .0254 .0247 .0243 .0240 .0234 .0226 .0219 .0215 .0212 .0204 

.0900 .0229 .0223 .0217 .0212 .0208 .0206 .0199 .0193 .0187 .0183 .0180 .0174 

.1000 .0199 .0194 .0189 .0184 .0180 .0178 .0173 .0167 .0161 .0158 .0156 .0150 



TABLE 102. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Extended 
Scatchard-Continued 

(Electrolyte, 4z-= 16) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8228 .8210 .8192 .8173 .8154 .8133 .8112 .8090 .8067 .8044 .8019 

.0002 .7602 .7579 .7556 .7531 .7506 .7480 .7452 .7424 .7394 .7365 .7333 

.0003 .7159 .7133 .7106 .7078 .7049 .7019 .6988 .6955 .6922 .6888 .6851 
.0004 .6809 .6780 .6751 .6720 .6689 .6656 .6622 .6586 .6550 .6513 .6474 
.0005 .6516 .6485 .6454 .6422 .6389 .6353 .6318 .6280 .6241 .6202 .6160 
.0006 .6264 .6232 .6199 .6165 .6131 .6094 .6056 .6017 .5977 .5936 .5892 
0007 .6043 .6009 .5975 .5940 .5904 .5866 .5827 .5786 .5745 .5702 .5657 
.0008 .5844 .5810 .5775 .5739 .5702 .5662 .5622 .5580 .5538 .5494 .5448 
.0009 .5665 .5630 .5594 .5557 .5519 .5479 .5438 .5395 .5351 .5307 .5260 
.0010 .5501 .5465 .5429 .5391 .5352 .5311 .5270 .5226 .5182 .5136 .5088 
.0020 A362 .4323 .4283 .4242 4200 A156 .4111 A064 A017 .3969 .3918 
.0030 .3672 .3632 .3592 .3551 .3509 .3464 .3419 .3373 .3325 .3278 .3227 
.0040 .3188 .3148 .3109 .3068 .3027 .2983 .2939 .2894 .2848 .2801 .2752 
.0050 .2822 .2783 .2745 .2705 .2665 .2623 .2580 .2536 .2492 .2447 .2400 
.0060 .2532 .2495 '2458 .2420 .2381 .2340 .2299 .2256 .2213 .2170 .2125 
.0070 .2297 .2261 .2225 .2187 .2150 .2111 .2071 .2030 .1989 .1948 .1904 
.0080 2100 .2065 .2030 .1994 .1958 .1920 .1882 .1843 .1804 .1764 .1722 
.0090 .1933 .1899 .1866 .1831 .1796 .1760 .1723 .1685 .1647 .1609 .1570 
.0100 .1789 .1757 .1724 .1691 .1657 .1622 .1587 .1550 .1514 .1478 .1439 
.0200 .0994 .0970 .0947 .0923 .0898 .0873 .0849 .0823 .0798 .0772 .0746 
.0300 .0659 .0640 .0622 .0604 .0585 .0567 .0548 .0529 .0510 .0491 .0472 
.0400 .0477 .0462 .0448 .0433 .0418 .0403 .0389. .0373 .0359 .0344 .0329 
.0500 .0364 .0352 .0340 .0328 .0316 .0304 .0292 .0280 .0268 .0256 .0244 
.0600 .0289 .0279 .0269 .0259 .0249 .0239 .0229 .0219 0209 .0199 .0189 
.0700 .0236 .0227 .0219 .0210 .0202 .0193 .0185 .0176 .0168 .0159 .0151 
.0800 .0197 .0189 .0182 .0174 .0167 .0160 .0152 .0145 .0138 .0131 .0124 
.0900 .0167 .0160 .0154 .0147 .0141 .0134 .0128 .0122 .0115 .0109 .0103 
.1000 .0144 .0138 .0132 .0126 .0121 .0115 .0109 .0104 .0098 .0093 .0087 



TABLE 103. Mean activity coefficients of electrolytes in aqueous solations on a weight basis -Extended 
Scatchard 

(Electrolyte, zz-= 1) 

Ionic Teniperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9887 .9886 .9886 .9885 .9884 .9888 .9882 .9882 .9881 

.0002 .9844 .9843 .9842 .9841 .9840 .9840 .9838 .9837 .9836 .9835 .9824 .9833 

.0003 .9811 .9809 .9808 .9806 .9806 .9805 .9803 .9802 .9800 .9799 .9798 .9796 

.0004 .9782 .9781 .9779 .9778 .9777 .9776 .9774 .9772 .9770 .9769 .9768 .9766 

.0005 .9758 .9756 .9754 .9753 .9751 .9751 .9749 .9747 .9744 .9743 .9742 .9740 

.0006 .9736 .9734 .9732 .9730 .9729 .9728 .9726 .9724 .9721 .9720 .9719 .9716 
.0007 .9716 .9714 .9712 .9710 .9708 .9707 .9705 .9703 .9700 .9698 .9697 .9695 
.0008 .9697 .9695 .9693 .9691 .9689 .9688 .9686 .9683 .9680 .9679 .9678 .9675 
.0009 9680 .9678 .9675 .9673 .9671 .9670 .9668 .9665 .9662 .9660 .9659 .9656 
.0010 .9664 .9661 .9659 .9656 .9655 .9654 .9651 .9648 .9645 .9643 .9642 .9629 
.0020 .9536 .9533 .9529 .9526 .9524 .9522 .9519 .9515 .9511 .9508 .9506 .9502 
.6030 .9442 .9438 .9434 .9430 .9428 .9426 .9421 .9417 .9412 .9409 .9407 .9402 
.0040 .9265 .9361 .9357 .9352 .9349 .9347 .9342 .9837 .9332 .9328 .9326 .9320 
.0050 .9300 .9295 .9291 .9285 .9282 .9280 .9275 .9269 .9263 .9259 .9257 .9250 
.0060 .9242 .9237 .9232 .9227 .9223 .9221 .9215 .9209 .9203 .9199 ;9196 .9189 
.0070 .9190 .9185 .9180 .9174 .9170 .9168 .9162 .9155 .9148 .9144 .9141 .9134 
.0080 .9143 .9138 .9132 .9126 .9122 .9119 .9113 .9106 .9099 .9094 .9091 .9083 
.0090 .9100 .9094 .9088 .9081 .9078 .9075 .9068 .9061 .9053 .9048 .9045 .9037 
.0100 .9059 .9053 .9047 .9040 .9036 .9033 .9026 .9019 .9011 .9006 .9003 .8994 
.0200 .8757 .8749 .8741 .8733 .8728 .8724 .8715 .8705 .8695 .8689 .8685 .8674 
.0200 .8551 .8542 .8533 .8524 .8518 .8513 .8503 .8492 .8481 .8473 .8469 .8456 
.0400 .8392 .8383 .8373 .8362 .8356 .8351 .8340 .8328 .8315 .8308 .8302 .8289 
.0500 .8263 .8252 .8242 .8231 .8224 .8219 .8207 .8194 .8181 .8172 .8167 .8152 
.0600 .8153 .8142 .8131 .8119 .8112 .8107 .8094 .8080 .8067 .8058 .8052 .8037 
.0700 .8057 .8046 .8034 .8022 .8015 .8009 .7996 .7982 .7967 .7959 .7952 .7937 
.0800 .7972 .7961 .7949 .7936 .7929 .7923 .7909 .7895 .7880 .7871 .7864 .7848 
.0900 .7896 .7885 .7872 .7859 .7852 .7846 .7832 .7817 .7802 .7792 .7786 7769 
.1000 .7828 .7816 .7803 .7790 .7782 .7776 .7762 .7746 .7731 .7721 .7714 .7697 



TABLE 103. Mean, activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Scatchard- Continued 

(Electrolyte, z+Z-= 1) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9880 .9878 .9877 .9876 .9875 .9873 .9872 .9870 .9869 .9867 .9866 

.0002 .9831 .9829 .9828 .9826 .9824 .9822 .9820 .9818 .9816 .9814 .9812 

.0003 .9794 .9792 .9790 .9788 .9786 .9784 .9782 .9779 .9777 .9774 .9771 

.0004 .9164 .9762 .9759 .9757 .9754 .9752 .9749 .9746 -.9743 .9740 .9737 

.0005 .9737 .9735 .9732 .9730 .9727 .9724 .9721 .9718 .9715 .9711 .9708 

.0006 .9714 .9711 .9708 .9705 .9702 .9699 .9696 .9692 .9689 .9685 .9681 

.0007 .9692 .9689 .9686 .9683 .9679 .9676 .9673 .9669 .9665 .9661 .9657 

.0008 9672 .9669 .9665 .9662 .9659 .9655 .9651 .9647 .9643 .9639 .9635 

.0009 .9653 .9650 .9646 .9643 .9639 .9635 .9631 .9627 .9623 .9619 .9614 

.0010 .9635 .9632 .9628 .9625 .9621 .9617 .9613 .9608 .9604 .9599 .9595 

.0020 .9497 .9493 .9488 .9483 .9478 .9472 .9467 .9461 .9455 .9449 .9442 

.0030 .9396 .9391 .9385 .9379 .9373 .9366 .9360 .9353 .9345 .9338 .9330 

.0040 .9314 .9308 .9301 .9294 .9287 .9280 .9273 .9265 .9257 .9248 .9240 

.0050 .9244 .9237 .9229 .9222 .9214 .9206 .9198 .9190 .9181 .9172 .9162 

.0060 .9182 .9174 .9166 .9158 .9150 .9142 .9133 .9124 .9114 .9104 .9094 

.0070 .9126 .9118 .9110 .9101 .9092 .9083 .9074 .9064 .9054 .9044 .9033 
.0080 .9075 .9067 .9058 .9049 .9040 .9030 .9021 .9010 .9000 .8989 .8977 
.0090 .9029 .9020 .9011 .9001 .8992 .8982 .8971 .8961 .8950 .8938 .8926 
.0100 .8985 .8976 .8967 .8957 .8947 .8937 .8926 .8915 .8903 .8891 .8879 
.0200 .8663 .8651 .8639 .8626 .8614 .8600 .8587 .8572 .8558 .8542 .8528 
.0300 .8443 .8430 .8416 .8402 .8388 .8373 .8357 .8341 .8324 .8307 .8289 
.0400 .8275 .8260 .8246 .8230 .8214 .8198 .181 .8163 .8145 .8126 .8106 
.0500 .8138 .8122 .8106 .8090 .8073 .8055 .8037 .8019 .7999 .7979 .7958 
.0600 .8021 .8005 .7989 .7971 .7953 .7935 .7916 .7897 .7876 .7855 .7833 
.0700 .7921 .7904 .7886 .7868 .7850 .7831 .7811 .7791 .7770 .7748 .7725 
.0800 .7831 .7814 .7796 .7778 .7759 .7739 .7719 .7697 .7676 .7653 .7630 
.0900 .7752 .7734 .7715 .7696 .7677 .7657 .7636 .7614 .7592 .7569 .7544 
.1000 .7680 .7661 .7642 .7623 .7603 .7582 .7561 .7539 .7516 .7492 .7467 



TABLE 104. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard 

(Electrolyte, z+z- = 2) 

Ionic 
strength 0 5 10 15 

Temperature in degrees Celsius 

18 20 25 30 35 38 40 45 

.0001 .9779 .9778 .9776 .9774 .9778 .9773 .9771 .9769 .9767 .9766 .9765 .9763 

.0002 .9691 .9689 .9687 .9684 .9683 .9682 .9679 .9677 .9674 .9672 .9671 .9668 

.0003 .9625 .9622 .9619 .9617 .9615 .9614 .9611 .9607 .9604 .9602 .9601 .9597 

.0004 .9569 .9566 .9563 .9560 .9558 .9557 .9553 .9550 .9546 .9544 .9542 .9538 

.0005 .9521 .0518 .9515 .9511 .9509 .9507 .9504 .9500 .9495 .9493 .9491 .9486 

.0006 .9478 .9475 .9471 .9467 .9465 .9463 .9459 .9455 .9450 .9447 .9445 .9440 

.0007 .9439 .9436 .9432 .9428 .9425 .9423 .9419 .9414 .9409 .9406 .9404 .9399 

.0008 .9403 .9399 .9395 .9391 .9388 .9386 .9381 .9376 .9371 .9368 .9366 .9360 

.0009 .9370 .9366 .9361 .9357 .9354 .9352 .9347 .9341 .9336 .9332 .9330 .9324 

.0010 .9338 .9334 .9329 .9324 .9321 .9319 .9314 .9309 .9303 .9299 .9297 .9291 

.0020 .9093 .9087 .9081 .9074 .9070 .9067 .9060 .9053 .9045 .9040 .9037 .9029 

.0030 .8915 .8908 .8901 .8893 .8888 .8885 .8876 .8868 .8859 .8853 .8849 .8839 

.0040 .8771 .8763 .8755 .8746 .8741 .8737 .8728 .8718 .8708 .8702 .8697 .8686 

.0050 .8649 .8640 .8631 .8622 .8616 .8612 .8602 .8591 .8580 .8573 .8569 .8557 

.0060 

.0070 
.8542 
.8446 

.8533 

.8437 
.8523 
.8427 

.8513 

.8416 
.8507 
.8410 

.8503 

.8405 
.8492 
.8393 

.8480 
.8381 

.8469 

.8369 
.8461 
.8361 

.8456 

.8356 
.8443 
.8342 

.0080 

.0090 
.8360 
.8280 

.8350 

.8270 
.8339 
.8259 

.8328 

.8247 
.8321 
.8240 

.8316 

.8235 
.8304 
.8223 

.8292 

.8209 
.8279 
.8196 

.8270 

.8187 
.8265 
.8182 

.8251 

.8167 

.0100 .8207 .8196 .8185 .8173 .8165 .8160 .8147 .8134 .8119 .8111 .8105 .8089 

.0200 .7669 .7655 .7641 .7626 .7617 .7611 .7595 .7578 .7561 .7550 .7542 .7523 

.0300 .7312 .7297 .7282 .7265 .7255 .7248 .7230 .7211 .7192 .7180 .7172 .7151 

.0400 .7043 .7027 .7011 .6993 .6982 .6974 .6955 .6935 .6915 .6902 .6893 .6871 

.0500 

.0600 

.0700 

.6827 

.6646 

.6491 

.6810 

.6629 

.6473 

.6793 
.6611 
.6455 

.6774 

.6592 
.6435 

.6763 

.6580 

.6423 

.6755 

.6572 

.6414 

.6735 

.6551 

.6393 

.6714 

.6529 

.6371 

.6692 

.6507 

.6348 

.6679 

.6493 

.6334 

.6670 

.6483 

.6324 

.6646 

.6459 
.6299 

.0800 

.0900 

.1000 

.6356 
.6235 
.6127 

.6337 

.6217 

.6108 

.6318 

.6198 

.6089 

.6298 

.6177 

.6068 

.6286 

.6165 

.6056 

.6277 

.6156 

.6046 

.6256 

.6134 

.6024 

.6233 

.6110 

.6001 

.6209 

.6086 
.5976 

.6195 

.6072 
.5961 

.6185 

.6061 

.5951 

.6159 

.6035 

.5924 



TABLE 104. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued 

(Eleetrolyte, ...- =2) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9761 .9758 .9756 .9753 .9751 .9748 .9745 .9743 .9740 .9737 .9733 

.0002 .9665 .9662 .9658 .9655 .9651 .9648 .9644 .9640 .9636 .9632 .9627 

.0003 .9593 .9589 .9585 .9581 .9577 .9572 .9568 .9563 .9558 .9553 .9548 

.0004 .9534 .9529 .9524 .9520 .9515 .9510 .9505 .9499 .9493 .9488 .9481 

.0005 .9482 .9477 .9472 .9466 .9461 .9455 .9450 .9443 .9437 .9431 .9424 

.0006 .9435 .9430 .9424 .9419 .9413 .9407 .9400 .9394 .9387 .9380 .9373 

.0007 .9393 .9387 .9381 .9375 .9369 .9363 .9356 .9349 .9341 .9334 .9326 

.0008 .9354 .9348 .9342 .9335 .9329 .9322 .9315 .9307 .9299 .9292 .9283 

.0009 .9318 .9312 .9305 .9298 .9291 .9284 .9276 .9268 .9260 .9252 .9243 

.0010 .9284 .9277 .9270 .9263 .9256 .9248 .9240 .9232 .9224 .9215 .9206 

.0020 .9020 .9011 .9002 .8992 .8982 .8972 .8962 .8951 .8939 .8928 .8915 

.0030 .8829 .8818 .8808 .8796 .8785 .8773 .8760 .8747 .8784 .8720 .8705 

.0040 .8675 .8663 .8651 .8638 .8625 .8612 .8598 .8583 .8568 .8553 .8537 

.0050 .8544 .8531 .8518 .8505 .8490 .8476 .8461 .8445 .8429 .8412 .8394 

.0060 .8430 .8416 .8402 .8388 .8372 .8357 .8341 .8324 .8807 .8289 .8270­

.0070 .8328 .8314 .8299 .8283 .8267 .8251 .8234 .8216 .8198 .8179 .8159 

.0080 .8236 .8221 .8205 .8189 .8172 .8155 .8137 .8119 .8099 .8080 .8059 

.0090 .8152 .8136 .8119 .8103 .8085 .8067 .8049 .8029 .8009 .7989 .7967 

.0100 .8074 .8057 .8040 .8023 .8005 .7986 .7967 .7947 .7926 .7905 .7883 

.0200 .7504 .7484 .7463 .7442 .7419 .7397 .7373 .7348 .7323 .7297 .7270 

.0300 .7129 .7107 .7084 .7060 .7035 .7010 .6984 .6957 .6929 .6900 .6870 

.0400 .6848 .6824 .6799 .6774 .6747 .6720 .6693 .6664 .6634 .6604 .6571 

.0500 .6622 .6597 .6571 .6545 .6517 .6489 .6460 .6430 .6399 .6367 .6334 

.0600 .6434 .6408 .6382 .6354 .6326 .6297 .6267 .6235 .6203 .6171 .6136 

.0700 .6274 .6247 .6219 .6191 .6162 .6132 .6102 .6070 .6037 .6003 .5968 

.0800 .6133 .6106 .6078 .6049 .6019 .5989 .5958 .5925 .5892 .5857 .5821 

.0900 .6009 .5981 .5953 .5924 .5893 .5862 .5831 .5797 .5763 .5729 .5692 

.1000 .5898 .5869 .5841 .5811 .5780 .5749 .5717 .5683 .5649 .5614 .5576 



TABLE 105. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard 

(Electrolyte, z.z--3) 

Ionic 
strength 0 5 10 15 

Temperature in degrees Celsius 

18 20 25 30 35 38 40 45 

.0001 

.0002 

.0003 

.0004 

.0005 

.0006 
.0007 
.0008 
.0009 
.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0080 
.0090 
.0100 
.0200 
.0300 
.0400 
.0500 
.0600 
.0700 
.0800 
.0900 
.1000 

.9671 

.9540 

.9442 
.9361 
.9291 
.9228 
.9171 
.9119 
.9070 
.9024 
.8671 
.8417 
.8215 
.8044 
.7895 
.7763 
.7644 
.7535 
.7435 
.6716 
.6253 
.5911 
.5641 
.5418 
.5230 
.5067 
.4924 
.4796 

.9668 

.9537 

.9438 

.9357 
9286 

.9223 
.9165 
.9113 
.9064 
.9018 
.8662 
.8407 
.8203 
.8031 
.7882 
.7749 
.7630 
.7520 
.7420 
.6698 
.6233 
.5891 
.5620 
.5397 
.5208 
.5045 
A902 
.4774 

.9666 
.9534 
.9435 
.9352 
.9281 
.9217 
.9160 
.9107 
.9057 
.9011 
.8653 
.8397 
.8192 
.8019 
.7869 
.7735 
.7615 
.7505 
.7405 
.6679 
.6214 
.5870 
.5598 
.5375 
.5186 
.5022 
.4879 
.4751 

.9664 

.9530 

.9430 
.9348 
.9276 
.9212 
.9154 
.9100 
.9050 
.9004 
.8644 
.8386 
.8180 
.8006 
.7855 
.7721 
.7600 
.7490 
.7388 
.6660 
.6192 
.5848 
.5576 
.5352 
.5162 
.4998 
A855 
A727 

.9662 

.9528 

.9428 

.9345 
.9273 
.9208 
.9150 
.9096 
.9046 
.9000 
.8638 
.8380 
.8172 
.7998 
.7846 
.7712 
.7591 
.7480 
.7378 
.6648 
.6180 
.5834 
.5562 
.5338 
.5148 
A984 
.4840 
.4712 

.9661 

.9527 

.9426 

.9343 

.9270 

.9206 

.9147 

.9093 

.9043 
.8996 
.8634 
.8375 
.8167 
.7992 
.7840 
.7705 
.7584 
.7473 
.7371 
.6640 
.6170 
.5824 
.5552 
.5327 
.5137 
A973 
A829 
.4702 

.9658 

.9523 

.9422 

.9338 

.9265 

.9200 

.9141 

.9087 

.9036 
.8989 
.8624 
.8363 
.8154 
.7978 
.7825 
.7690 
.7568 
.7456 
.7354 
.6619 
.6148 
.5801 
.5527 
.5302 
.5112 
A948 
A804 
A676 

.9655 

.9519 

.9417 
.9332 
.9259 
.9193 
.9134 
.9079 
.9028 
.8981 
.8614 
.8351 
.8140 
.7963 
.7810 
.7673 
.7550 
.7438 
.7335 
.6597 
.6124 
.5776 
.5501 
.5276 
.5085 
.4921 
.4776 
.4648 

.9653 

.9515 

.9412 

.9327 
.9253 
.9187 
.9127 
.9072 
.9021 
.8973 
.8603 
.8338 
.8126 
.7948 
.7793 
.7656 
.7532 
.7420 
.7316 
.6574 
.6099 
.5750 
.5475 
.5249 
.5058 
A893 
.4748 
.4620 

.9651 

.9512 

.9409 

.9323 

.9249 

.9183 

.9122 
.9067 
.9016 
.8967 
.8596 
.8330 
.8117 
.7938 
.7783 
.7645 
.7521 
.7408 
.7304 
.6560 
.6084 
.5734 
.5458 
.5232 
.5041 
.4876 
.4731 
.4603 

.9649 

.9511 

.9407 

.9321 

.9246 

.9180 

.9119 
.9064 
.9012 
.8964 
.8591 
.8824 
.8111 
.7932 
.7776 
.7638 
.7514 
.7400 
.7296 
.6550 
.6073 
.5723 
.5447 
.5221 
.5029 
.4864 
A719 
A591 

.9646 

.9506 

.9401 

.9315 
.9239 
.9172 
.9112 
.9056 
.9004 
.8955 
.8579 
.8310 
.8096 
.7915 
.7758 
.7619 
.7494 
.7380 
.7276 
.6526 
.6047 
.5695 
.5418 
.5191 
A999 
.4834 
.4689 
A560 



TABLE 105. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued' 

(Electrolyte, zg-3) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9643 .9639 .9686 .9632 .9629 .9625 .9621 .9616 .9612 .9607 .9603 

.0002 .9502 .9497 .9492 .9487 .9482 .9476 .9471 .9465 .9459 .9453 .9446 

.0003 .9396 .9390 .9384 .9378 .9372 .9365 .9359 .9352 .9344 .9337 .9329 

.0004 .9308 .9302 .9295 .9288 .9281 .9274 .9266 .9258 .9250 .9241 .9232 

.0005 .9233 .9225 .9218 .9210 .9202 .9194 .9186 .9177 .9168 .9158 .9149 

.0006 .9165 .9157 .9149 .9141 .9132 .9123 .9114 .9105 .9095 .9085 .9074 

.0007 .9104 .9095 .9087 .9078 .9069 .9059 .9049 .9039 .9029 .9018 .9006 
.0008 .9047 .9038 .9029 .9020 .9010 .9000 .8990 .8979 .8968 .8956 .8944 
.0009 .8995 .8985 .8976 .8966 .8956 .8945 .8934 .8923 .8911 .8899 .8887 
.0010 .8946 .8936 .8926 .8916 .8905 .8894 .8883 .8871 .8858 .8846 .8833 
,0020 .8567 .8554 .8541 .8527 .8513 .8499 .8484 .8468 .8452 .8435 .8418 
.0030 .8296 .8281 .8266 .8250 .8233 .8216 .8199 .8181 .8162 .8143 .8122 
.0040 .8080 .8063 .8046 .8029 .8010 .7992 .7972 .7952 .7931 .7910 .7888 
.0050 .7898 .7880 .7862 .7843 .7823 .7803 .7782 .7760 .7738 .7715 .7691 
.0060 .7740 .7721 .7702 .7682 .7661 .7639 .7617 .7594 .7571 .7546 .7521 
.0070 .7600 .7580 .7560 .7539 .7517 .7495 .7471 .7447 .7422 .7397 .7370 
.0080 .7475 .7454 .7432 .7410 .7388 .7364 .7340 .7315 .7289 .7263 .7235 
.0090 .7360 .7338 .7316 .7293 .7270 .7246 .7221 .7195 .7168 .7141 .7112 
.0100 .7254 .7232 .7210 .7186 .7162 .7137 .7111 .7084 .7057 .7029 .6999 
.0200 .6501 .6474 .6447 .6419 .6391 .6361 .6331 .6299 .6267 .6234 .6199 
.0300 .6020 .5991 .5962 .5932 .5901 .5869 .5836 .5802 .5767 .5732 .5694 
.0400 .5667 .5637 .5606 .5575 .5542 .5509 .5475 .5440 .5403 .5366 .5327 
.0500 .5389 .5358 .5327 .5295 .5261 .5227 .5192 .5156 .5119 .5081 .5040 
.0600 .5161 .5130 .5098 .5065 .5031 A996 .4961 A924 A886 A847 .480' 
.0700 .4969 A937 .4905 .4872 A837 .4802 A766 A729 A690 .4651 .4610 
.0800 .4803 .4771 .4739 A705 A670 .4635 .4599 .4561 .4522 A483 .4441 
.0900 .4658 A626 .4593 .4559 .4524 A489 .4452 .4414 .4375 A336 .4294 
.1000 .4529 .4496 A464 A430 .4395 A359 .4322 .4284 A245 .4206 .4164 



TABLE 106. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard 

(Eketroyt., z -. 
4
) 

Ionic 
strength 0 5 10 15 

Temperature in degrees Celsius 

18 20 25 30 35 38 40 45 

.0001 

.0002 
.9563 
.9392 

.9560 
.9388 

.9557 
.9383 

.9554 

.9379 
.9552 
.9376 

.9551 
.9374 

.9547 
.9369 

.9543 

.9364 
.9539 
.9359 

.9537 

.9355 
.9535 
.9353 

.9531 

.9347 

.0003 

.0004 

.0005 

.9263 

.9157 

.9066 

.9258 

.9152 

.9060 

.9253 

.9146 

.9053 

.9248 
.9140 
.9046 

.9245 

.9136 

.9042 

.9242 

.9133 

.9039 

.9236 

.9127 

.9032 

.9230 

.9120 

.9024 

.9224 

.9112 

.9016 

.9220 

.9108 
.9011 

.9217 

.9105 

.9008 

.9210 

.9097 

.8999 

.0006 

.0007 
.8984 
.8910 

.8977 

.8903 
.8970 
.8896 

.8963 

.8888 
.8959 
.8883 

.8955 

.0 
.8948 
.8871 

.8939 

.8862 
.8931 
.8853 

.8925 

.8847 
.8921 
.8843 

.8912 

.833 

.0008 
.0009 
.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0080 
.0090 
.0100 
.0200 
.0300 
.0400 
.0500 
.0600 
.0700 
.0800 
.0900 
.1000 

.8842 

.8779 

.8720 
.8268 
.7948 
.7693 
.7480 
.7297 
.7134 
.6989 
.6856 
.6735 
.5881 
.5347 
.4961 
.4661 
.4417 
4214 

A040 
.3888 
.3755 

.8835 

.8771 

.8712 

.8257 

.7935 

.7679 

.7466 

.7281 
.7118 
.6972 
.6839 
.6717 
.5860 
.5325 
.4938 
A638 
.4394 
A190 
A016 
.3865 
.3731 

.8827 

.8763 

.8704 

.8246 
.7922 
.7665 
.7450 
.7265 
.7101 
.6954 
.6821 
.6699 
.5839 
.5302 
.4915 
.4614 
A370 
.4167 
.3992 
.3841 
.3708 

.8819 

.8754 

.8694 

.8234 

.7908 

.7650 
.7434 
.7247 
.7083 
.6935 
.6802 
.6679 
.5816 
.5278 
.4890 
A589 
A345 
.4141 
.3967 
.3815 
.3682 

.8814 

.8749 

.8689 

.8227 

.7900 

.7641 

.7424 

.7237 

.7072 
.6924 
.6790 
.6667 
.5802 
.5264 
A875 
.4574 
.4330 
.4126 
.3952 
.3800 
.3667 

.8810 
.8745 
.8685 
.8222 
.7894 
.7634 
.7417 
.7229 
.7064 
.6916 
.6782 
.6659 
.5792 
.5253 
A864 
.4563 
A319 
.4115 
.3940 
.3789 
.3656 

.8801 

.8736 

.8675 

.8209 
.7879 
.7618 
.7400 
.7211 
.7045 
.6896 
.6761 
.6638 
.5768 
.5227 
A838 
.4536 
.4292 
A088 
.3913 
.3762 
.3629 

.8792 

.8726 

.8665 

.8196 

.7864 

.7601 
.7381 
.7192 
.7025 
.6875 
.6740 
.6615 
.5743 
.5200 
.4810 
.4508 
.4263 
.4059 
.3885 
.3734 
.3601 

.8782 

.8716 

.8654 

.8182 

.7847 

.7583 

.7362 

.7172 

.7004 
.6853 
.6717 
.6592 
.5716 
.5172 
.4781 
.4479 
.4234 
A030 
.3856 
.3704 
.3572 

.8776 

.8709 
.8648 
.8173 
.7837 
.7572 
.7350 
.7159 
.6991 
.6840 
.6703 
.6578 
.5700 
.5155 
.4764 
.4461 
.4216 
.4012 
.3838 
.3686 
.3554 

.8772 

.8705 

.8643 
.8167 
.7831 
.7565 
.7342 
.7151 
.6982 
.6831 
.6694 
.6569 
.5689 
.5143 
A752 
.4449 
.4204 
.3999 
.3825 
.3674 
.3541 

.8761 

.8694 

.8631 

.8152 

.7813 

.7545 

.7322 

.7129 

.6959 

.6807 

.6670 
.6544 
.5660 
.5113 
.4721 
.4417 
.4172 
.3968 
.3794 
.3643 
.3510 



TABLE 106. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued 

(Electrolyte, zz-=4) 

Ionic
strength 50 55 60 65 

Temperature in degrees Celsius 
70 75 80 85 90 95 100 

.0001 .9527 .9522 .9518 .9518 .9508 .9503 .9497 .9492 .9486 .9480 .9474 

.0002 .9841 .9385 .9829 .9822 .9315 .9808 .9301 .9298 .9285 .9277 .9268 

.0003 .9203 .9195 .9188 .9180 .9172 .9163 .9154 .9145 .9136 .9126 .9116 

.0004 .9089 .9080 .9072 .9063 .9058 .9044 .9034 .9023 .9012 .9001 .8990 

.0005 .8990 .8981 .8971 .8961 .8951 .8940 .8929 .8918 .8906 .8894 .8881 

.0006 .8902 .8892 .8882 .8871 .8860 .8849 .8837 .8824 .8812 .8799 .8785 

.0007 .8823 .8812 .8801 .8790 .8778 .8766 .8753 .8740 .8726 .8712 .8698 
.0008 .8750 .8739 .8727 .8715 .8702 .8690 .8676 .8662 .8648 .8633 .8618 
.0009 .8683 .8671 .8658 .8646 .8633 .8619 .8605 .8590 .8575 .8560 .8544 
.0010 .8619 .8607 .8594 .8581 .8567 .8553 .8539 .8523 .8508 .8492 .8475 
.0020 .8136 .8120 .8103 .8086 .8068 .8050 .8031 .8011 .7991 .7970 .7948 
.0030 .7795 .7776 .7757 .7737 .7717 .7696 .7674 .7651 .7628 .7604 .7578 
.0040 .7526 .7505 .7484 .7462 .7440 .7416 .7392 .7368 .7342 .7316 .7288 
.0050 .7301 .7279 .7256 .7233 .7209 .7184 .7158 .7132 .7104 .7076 .7046 
.0060 .7107 .7083 .7060 .7035 .7010 .6984 .6957 .6929 .6900 .6870 .6839 
.0070 .6936 .6912 .6887 .6861 .6835 .6808 .6780 .6750 .6720 .6690 .6657 
.0080 .6783 .6758 .6732 .6706 .6678 .6650 .6621 .6591 .6560 .6528 .6495 
.0090 .6645 .6619 .6592 .6565 .6537 .6508 .6478 .6447 .6415 .6382 .6348 
.0100 .6518 .6492 .6465 .6437 .6408 .6378 .6347 .6316 .6283 .6249 .6214 
.0200 .5631 .5601 .5570 .5538 .5505 .5471 .5436 .5400 .5363 .5325 .5285 
.0300 .5083 .5050 .5018 A984 A949 A914 A878 .4840 A801 A761 .4720 
.0400 A689 A656 A623 .4588 A553 A516 A479 A441 .4401 .4361 A318 
.0500 .4385 .4352 .4318 .4283 .4247 .4211 A173 .4134 .4094 A054 A011 
.0600 A140 A106 A073 .4038 .4001 .3965 .3927 .3888 .3848 .8808 .8765 
.0700 .3936 .3902 .3868 .3833 .3797 .3760 .3723 .3684 .3644 .3604 .3561 
.0800 .3762 .3728 .3694 .3659 .3623 .3587 .3549 .3511 .3471 .3431 .3389 
.0900 .8611 .3577 .3544 .3509 .3473 .3437 .3400 .3361 .3322 .3282 .3240 
.1000 .3478 .3445 .3411 .3377 .3341 .3305 .3268 .3230 .3191 .3151 .3110 



TABLE 107. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Scatchard 

(Electrolyte, z+z. =6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .9352 .9348 .9343 .9338 .9336 .9333 .9328 .9323 .9317 .9314 .9311 .9305 
.0002 .9102 .9095 .9089 .9083 .9079 .9076 .9069 .9061 .9054 9049 .9045 .9037 
.0003 .8916 .8908 .8901 .8893 .8888 .8885 .8877 .8868 .8858 .8853 .8849 .8839 
.0004 .8763 .8755 .8747 .8738 .8732 .8728 .8719 .8709 .8699 .8692 .8688 .8676 
.0005 .8632 .8623 .8614 .8604 .8598 .8594 .8583 .8573 .8561 .8554 .8549 .8537 
.0006 .8516 .8506 .8496 .8486 .8479 .8475 .8464 .8452 .8439 .8432 .8427 .8413 
.0007 .8411 .8401 .8390 .8379 .8372 .8367 .8355 .8343 .8330 .8322 .8316 .8302 
.0008 .8315 .8304 .8298 .8281 .8274 .8269 .8256 .8243 .8230 .8221 .8215 .8200 
.0009 .8226 .8215 .8203 .8191 .8184 .8178 .8165 .8151 .8137 .8128 .8122 .8106 
.0010 .8143 .i32 .120 .8107 .8099 .8094 .8080 .8066 ..8051 .8041 .8035 .8019 
.0020 .7519 .7504 .7488 .7472 .7462 .7455 .7438 .7420 .7401 .7389 .7381 .7360 
.0030 .7085 .7068 .7051 .7033 .7022 .7013 .6994 .6973 .6952 .6938 .6929 .6906 
.0040 .6748 .6730 .6711 .6691 .6679 .6670 .6649 .6627 .6603 .6589 .6579 .6554 
.0050 .6470 .6450 .6431 .6410 .6397 .6388 .6365 .6342 .6317 .6302 .6292 .6265 
.0060 .6233 .6213 .6192 .6170 .6157 .6147 .6124 .6099 .6073 .6058 .6047 .6019 
.0070 .6026 .6005 .5984 .5961 .5947 .5937 .5913 .5888 .5861 .5845 .5834 .5806 
.0080 .5842 .5821 .5799 .5776 .5762 .5751 .5727 .5701 .5674 .5657 .5646 .5616 
.0090 .5677 .5656 .5633 .5609 .5595 .5585 .5559 .5533 .5505 .5488 .5477 .5447 
.0100 .5528 .5506 .5483 .5459 .5444 .5433 .5408 .5381 .5353 .5335 .5324 .5293 
.0200 .4510 A486 .4461 .4435 A420 A408 .4381 A352 .4322 .4303 .4291 .4258 
.0300 .3910 .3886 .3861 .3835 .3819 .3807 .3779 .3750 .3720 .3701 .3689 .3656 
.0400 .3494 .3470 .3446 .3419 .3404 .3392 .3365 .3336 .3306 .2288 .3275 .3243 
.0500 .3182 .3158 .3134 .3109 .3093 .3082 .3055 .3027 .2997 .2979 2967 .2936 
.0600 .2936 .2913 .2889 .2864 .2849 .2838 .2812 .2784 .2755 .2737 .2725 .2695 
.0700 .2735 .2713 .2689 .2665 .2650 .2639 .2613 .2586 .2558 .2541 .2529 .2499 

.0800 .2567 .2545 .2523 .2498 .2484 .2473 .2448 .2421 .2394 .2377 .2366 .2337 

.0900 .2424 .2403 .2380 .2357 .2343 .2332 .2308 .2281 .2255 .2238 .2227 .2198 
.1000 .230i .2279 .2258 .2234 .2221 .2210 .2186 .2161 .2134 .2118 .2107 .2079 



TABLt 107. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued 

lElectrolyte, esz-'5) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9299 .9292 .9285 .9278 .9271 .9263 .9256 .9247 .9239 .9230 .9221 

.0002 .9028 .9019 .9010 .9000 .8991 .8980 .8970 .8959 .8947 .8935 .8923 

.0003 .8829 .8818 .8807 .8795 .8783 .8771 .8759 .8745 .8732 .8718 .8703 

.0004 .8665 .8653 .8640 .8627 .8614 .8600 .8586 .8571 .8556 .8540 .8524 

.0005 .8524 .8511 .8497 .8483 .8468 .8453 .8438 .8422 .8405 .8388 .8370 

.0006 .8400 .8385 .8371 .8356 .8340 .8824 .830i .8290 .8272 .8258 .8234 

.0007 .8288 .8272 .8257 .8241 .8224 .8207 .8189 .8171 .8152 .8132 .8111 

.0008 .8185 .8169 .8153 .8136 .8118 .8100 .8082 .8062 .8042 .8022 .8000 

.0009 .8091 .8074 .8057 .8039 .8021 .8002 .7982 .7962 .7941 .7920 .7897 

.0010 .8002 .7985 .7967 .7949 .7930 .7910 .7890 .7869 .7847 .7825 .7801 

.0020 .7339 .7317 .7295 .7271 .7247 .7223 .7197 .7171 .7143 .7115 .7086 

.0030 .6882 .6857 .6832 .6806 .6779 .6751 .6722 .6693 .6662 .6630 .6597 

.0040 .6529 .6502 .6474 .6446 .6417 .6387 .6356 .6324 .6291 .6257 .6222 

.0050 .6238 .6210 .6181 .6151 .6120 .6089 .6056 .6022 .5988 .5952 .5915 

.0060 .5991 .5962 .5932 .5901 .5869 .5836 .5802 .5767 .5731 .5695 .5656 

.0070 .5777 .5746 .5715 .5683 .5651 .5617 .5582 .5546 .5509 .5471 .5432 

.0080 .5587 .5556 .5524 .5491 .5458 .5423 .5388 .5351 .5313 .5275 .5234 

.0090 .5417 .5385 .5353 .5319 .5285 .5250 .5214 .5177 .5138 .5099 .5058 

.0100 .5263 .5230 .5198 .5164 .5129 .5094 .5057 .5019 A980 .4940 .4899 

.0200 A226 A191 A157 .4121 .4084 A047 A008 .3968 .3927 .3886 .3842 

.0300 .3624 .3589 .3554 .3519 .3482 .3445 .3406 .3367 .3326 .3285 .3242 

.0400 .3211 .3177 .3143 .3108 .3072 .3035 .2998 .2959 .2920 .2880 .2838 

.0500 .2904 .2871 .2838 .2803 .2768 .2732 .2696 .2658 .2620 .2581 .2541 

.0600 .2664 .2631 .2599 .2565 .2531 .2496 2461 .2424 .2387 .2350 .2310 

.0700 .2469 .2437 .2406 .2373 .2340 .2306 .2272 .2236 2200 .2163 .2125 

.0800 .2307 .2276 .2245 .2214 .2181 .2148 .2115 .2080 .2045 .2010 .1973 

.0900 2170 .2140 .2110 .2078 .2047 .2015 .1982 .1948 .1914 .1880 .1844 

.1000 .2051 .2022 .1993 .1962 .1931 .1900 .1868 .1836 .1802 .1769 .1734 



TABLE 108. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard 

(Electrolyte, zz-= 8) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9146 .9140 .9134 .9128 .9124 .9121 .9114 .9107 .9100 .9095 .9092 .9084 

.0002 

.0003 

.0004 

.8820 

.8581 

.8386 

.8813 

.8572 

.8375 

.8804 

.8562 

.8365 

.8796 

.8552 

.8353 

.8791 
.8546 
.8347 

.8787 

.8542 

.8342 

.8778 

.8531 

.8330 

8768 
.8519 
.8317 

.8758 

.8508 
£304 

.8752 

.8500 

.8295 

.8748 

.8495 

.8290 

.8737 

.8482 

.8275 
.0005 
.0006 
.0007 

.8219 

.8072 

.7939 

.8207 

.8059 

.7926 

.8196 

.8047 

.7913 

.8184 

.8034 

.7899 

.8176 
.8026 
.7891 

.8171 

.8020 
.7885 

.8157 

.8006 

.7870 

.8144 

.7991 

.7854 

.8129 

.7975 

.7838 

.8120 
.7966 
.7827 

.8114 

.7959 

.7820 

.8098 
.7943 
.7803 

.0008 

.0009 
.7819 
.7708 

.7805 

.7694 
.7791 
.7679 

.7777 

.7664 
.7768 
.7655 

.7761 

.7648 
.7746 
.7632 

.7729 

.7614 
.7712 
.7597 

.7701 

.7585 
.7694 
.7578 

.7676 

.7559 
.0010 
.0020 

.7605 

.6837 
.7590 
.6819 

.7575 

.6800 
.7559 
.6780 

.7550 

.6769 
.7543 
.6760 

.7526 

.6739 
.7508 
.6717 

.7489 

.6694 
.7478 
.6680 

.7470 

.6670 
.7450 
.6645 

c-
.0030 
.0040 

.6317 

.5919 
.6296 
.5897 

.6276 

.5875 
.6254 
.5852 

.6241 

.5838 
.6231 
.5828 

.6208 

.5803 
.6184 
.5777 

.6158 

.5750 
.6143 
.5734 

.6132 

.5722 
.6104 
.5693 

.0050 .5596 .5573 .5551 .5526 .5512 .5501 .5475 .5448 .5420 .5403 .5391 .5361 

.0060 
.0070 

.5324 

.5090 
.5301 
.5066 

.5277 

.5042 
.5253 
.5017 

.5238 
.5002 

.5227 

.4990 
.5200 
.4963 

.5172 

.4935 
.5143 
A905 

.5126 
A887 

.5113 

.4875 
.5082 
.4843 

.0080 

.0090 
A884 
.4701 

A860 
.4677 

A836 
.4652 

A810 
.4626 

A795 
A611 

.4783 
.4599 

.4756 

.4571 
.4727 
.4542 

A697 
A512 

.4679 

.4493 
.4666 
.4481 

A634 
.4448 

.0100 .4537 A512 A487 A461 .4445 .4434 .4406 A376 .4346 .4327 .4315 .4282 

.0200 
.0300 

.3459 

.2859 
.3434 
.2835 

.3409 

.2811 
.3383 
.2786 

.3367 

.2771 
.3355 
.2759 

.3327 

.2733 
.3298 
.2704 

.3268 

.2675 
.3249 
.2658 

.3236 

.2645 
.3204 
.2615 

.0400 

.0500 
.2461 
.2172 

.2438 

.2151 
.2416 
.2129 

.2391 

.2106 
.2377 
.2092 

.2366 
.2082 

.2340 

.2058 
.2314 
.2032 

.2286 
.2006 

.2269 

.1990 
.2258 
.1979 

.2228 

.1951 
.0600 
.0700 
.0800 

.1951 

.1776 

.1632 

.1931 

.1756 

.1613 

.1910 

.1736 

.1594 

.1888 

.1715 

.1574 

.1875 
.1702 
.1562 

.1865 
.1693 
.1553 

.1842 

.1671 

.1531 

.1818 

.1648 

.1509 

.1793 

.1624 

.1487 

.1777 
.1609 
.1473 

.1767 

.1599 

.1463 

.1741 

.1574 

.1439 
.0900 
.1000 

.1512 

.1410 
.1494 
.1392 

.1475 

.1375 
.1456 
.1356 

.1444 
.1345 

.1436 

.1337 
.1415 
.1317 

.1394 

.1296 
.1372 
.1276 

.1359 
.1263 

.1350 

.1254 
.1327 
.1232 



TABLE 108. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued 

(Electolyte,4,.-=8) 

o1 Ionic Temperature in degrees Celsius 

I strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9076 .9067 .9058 .9049 .9040 .9030 .9020 .9009 .8998 .8987 .8975 

.0002 .8726 .8714 .8702 .8690 .8677 .8664 .8650 .8636 .8621 .8606 .8590 

.0003 .8469 .8455 .8441 .8427 .8412 .8896 .8380 .8863 .8346 .8328 .8809 

.0004 .8261 .8245 .8229 .8213 .8196 .8179 .8161 .8142 .8122 .8103 .8082 
.0005 .8082 .8065 .8048 .8030 .8012 .7993 .7973 .7953 .7932 .7910 .7888 
.0006 .7925 .7907 27889 .7870 .7850 .7830 .7809 .7787 .7765 .7742 .7717 
.0007 .7785 .7765 :7746 ,7726 .7705 .7684 .7662 .7639 .7615 .7591 .7565 
.0008 .7657 .7637 .7616 .7595 .7578 .7551 .7528 .7504 .7479 .7453 .7426 
.0009 .7539 .7518 .7497 .7475 .7452 .7429 .7405 .7380 .7354 .7327 .7299 
.0010 .7480 .7408 .7386 .7363 .7340 .7316 .7291 .7265 .7238 .7211 .7182 
.0020 .6620 .6594 .6567 .6539 .6510 .6480 .6450 .6418 .6885 .6352 .6317 
.0030 .6077 .6047 .6017 .5987 .5955 .5922 .5889 .5854 .5818 .5782 .5743 
.0040
.0050 

.5664

.5330 
.5632
.5298 

.5601 
.5265 

.5568 

.5231 
.5585 
.5196 

.5500 

.5161 
.5465 
.5124 

.5428 
.5086 

.5390 

.5047 
.5852 
.5007 

.5311 

.4965 
.0060 .5051 .5018 .4984 .4949 .4914 .4877 .4840 A801 .4761 .4720 .4677 
.0070 .4811 .4777 .4743 .4708 .4671 .4634 .4596 .4557 .4516 .4475 .4432 
.0080 .4601 .4567 .4583 .4497 .4460 .4423 .4384 .4344 .4303 .4262 .4218 
.0090 .4415 .4881 .4346 .4310 .4278 .4235 .4197 .4156 .4115 A074 .4030 
.0100 .4249 .4214 .4179 .4143 .4106 .4068 .4029 .3989 .3947 .3906 .3862 
.0200 .8171 .3137 .3102 .8067 .3030 .2993 .2955 .2916 .2876 2836 .2794 
.0300 .2583 .2551 .2518 .2484 .2450 .2415 .2379 .2342 .2305 .2267 .2228 
.0400 .2199 .2168 .2137 .2105 .2073 .2040 .2006 .1972 .1937 .1902 .1865 
.0500 .1923 .1894 .1865 .1835 .1804 .1773 .1742 .1709 .1676 .1644 .1609 
.0600 .1714 .1686 .1659 .1630 .1601 .1572 .1542 .1512 .1481 .1450 .1418 
.0700 .1549 .1528 .1496 .1469 .1442 .1414 .1386 .1357 .1328 .1299 .1268 
.0800 .1415 .1390 .1365 .1339 .1313 .1287 .1260 .1232 .1205 .1177 .1148 
.0900 .1304 .1280 .1256 .1231 .1206 .1181 .1156 .1130 .1108 .1077 .1050 
.1000 .1210 .1187 .1164 .1140 .1116 .1092 .1068 .1043 .1018 .0993 .0967 



TABLE 109, Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Extended 
Scatchard 

(Electrolyte, z.=9) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9044 .9038 .9031 .9024 .9020 .9017 .9009 .9002 .8993 .8988 .8985 .8976 

.0002 .8683 .8674 .8665 .8656 .8650 .8646 .8636 .8626 .8614 .8608 .8603 .8591 

.0003 .8418 .8408 .8398 .8387 .8380 .8375 .8363 .8351 .8337 .8329 .8324 .8310 

.0004 .8203 .8192 .8180 .8168 .8160 .8155 .8141 .8127 .8118 .8104 .8098 .8082 

.0005 .8020 .8007 .7994 .7981 .7973 .7967 .7952 .7937 .7921 .7911 .7905 .7888 

.0006 .7858 .7845 .7831 .7817 .7808 .7802 .7786 .7770 .7753 .7743 .7785 .7717 

.0007 .7714 .7699 .7685 .7670 .7661 .7654 .7637 .7620 .7602 .7591 .7584 .7564 

.0008 .7582 .7567 .7552 .7536 .7527 .7519 .7502 .7484 .7466 .7454 .7446 .7426 

.0009 .7461 .7446 .7430 .7413 .7403 .7396 .7378 .7359 .7340 .7328 .7320 .7299 
-0010 .7349 .7833 .7317 .7299 .7289 .7281 .7263 .7244 .7224 .7211 .7203 .7181 
.0020 .6519 .6500 .6480 .6459 .6446 .6437 .6415 .6391 .6366 .6351 .6341 .6314 
.0030 .5964 .5943 .5921 .5898 .5884 .5874 .5849 .5823 .5796 .5780 .5768 .5739 

' .0040 .5543 .5521 .5497 .5473 .5458 .5448 .5422 .5394 .5366 .5348 .5337 .5306 
.0050 .5204 .5181 .5157 .5131 .5116 .5105 .5078 .5050 .5021 .500 A990 .4959 
.0060 .4921 A897 .4872 A846 .4831 A819 .4792 .4763 .4733 .4715 .4702 A670 
.0070 .4678 .4653 .4629 .4602 A587 A575 A547 .4518 .4488 A469 .4456 .4424 

.0080 4466 A441 A416 4389 A374 A362 .4334 .4304 A274 A255 .4242 .4209 

.0090 A278 .4253 A228 .4201 A185 .4173 .4145 A115 .4085 .4066 A053 A020 

.0100 .4110 .4085 A060 A033 .4017 .4005 .3977 .3947 .3916 .3897 .3884 .3851 

.0200 .3029 .3005 .2980 .2954 2939 .2927 .2900 .2871 .2841 .2823 .2811 .2779 

.0300 .2445 .2422 .2399 .2374 2360 2349 .2323 .2297 .2269 .2252 .2240 .2211 

.0400 .2065 .2044 .2022 .2000 .1986 .1976 .1952 .1927 .1901 .1885 .1874 .1847 

.0500 .1795 .1775 .1755 .1733 .1721 .1711 .1689 .1665 .1641 .1626 .1616 .1591 

.0600 .1591 .1572 .1553 .1533 .1521 .1512 .1491 .1469 .1446 .1432 .1428 .1399 

.0700 .1431 .1413 .1395 .1376 .1364 .1356 .1836 .1315 .1294 .1281 .1272 .1249 

.0800 .1301 .1284 .1267 .1249 .1238 .1230 .1211 .1192 .1171 .1159 .1151 .1129 

.0900 .1194 .1178 .1161 .1144 .1134 .1126 .1108 .1090 .1071 .1059 .1051 .1031 

.1000 .1103 .1088 .1073 .1056 .1046 .1039 .1022 .1004 .0986 .0975 .0967 .0948 



TABLE 109. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued 

(Electrolyte, z,%--9) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8967 .8957 .8947 .8937 .8926 .8916 .8904 .8893 .8880 .8868 .8855 

.0002 .8579 .8566 .8552 .8539 .8525 .8510 .8495 .8479 .8463 .8446 .8429 

.0003 .8295 .8280 .8264 .8248 .8232 .8215 .8197 .8178 .8159 .8140 .8119 

.0004 .8066 .8049 .8031 .8013 .7995 .7976 .7956 .7935 .7914 .7892 .7869 

.0005 .7870 .7851 .7833 7813 .7793 .7772 .7751 .7729 .7706 .7682 .7657 

.0006 .7698 .7679 .7659 .7638 .7616 .7594 .7571 .7547 .7523 .7498 .7471 

.0007 .7545 .7524 .7503 .7481 .7458 .7435 .7411 .7386 .7360 .7333 .7305 

.0008 .7405 .7383 .7361 .7338 .7315 .7290 .7265 .7239 .7212 .7184 .7155 

.0009 .7277 .7255 .7232 .7208 .7183 .7158 .7132 .7105 .7077 .7048 .7018 

.0010 .7159 .7135 .7111 .7087 .7061 .7035 .7008 .6980 .6951 .6922 .6891 

.0020 .6287 .6259 .6230 .6200 .6170 .6138 .6106 .6072 .6037 .6002 .5965 

.0030 .5710 .5679 .5647 .5615 .5581 .5547 .5512 .5475 .5437 .5399 .5359 

.0040 .5275 .5242 .5209 .5175 .5140 .5104 .5067 .5029 .4990 .4950 .4907 

.0050 .4927 .4893 .4859 A824 .4788 .A751 .4713 .4674 .4633 .4592 .4549 

.0060 .4637 'A603 .4569 .4533 .4496 .4458 .4420 .4380 .4339 A297 .4254 

.0070 .4391 A356 .4321 A285 .4248 .4210 .4171 .4130 .4089 'A047 .4003 

.0080 A176 A141 A106 A069 A032 .3994 .3955 .3914 .3873 .3831 .3787 

.0090 .3987 .3951 .3916 .3880 .3842 .3804 .3765 .3724 .3683 .3641 .3597 

.0100 .3818 .3783 .3747 .3711 .3673 .3635 .3596 .3556 .3514 .3473 .3429 

.0200 .2747 .2713 .2680 .2645 2610 .2574 .2538 .2500 .2461 .2422 .2382 

.0300 .2181 .2150 .2119 .2087 .2055 .2022 .1988 .1954 .1918 .1883 .1846 

.0400 .1820 .1791 .1762 .1733 .1703 .1672 .1641 .1610 .1578 .1545 .1512 

.0500 .1565 .1538 .1512 .1484 .1456 .1428 .1400 .1371 .1341 .1311 .1281 

.0600 .1375 .1350 .1325 .1299 .1273 .1247 .1221 .1194 .1166 .1139 .1110 

.0700 :1227 .1203 .1180 .1156 .1132 .1107 .1083 .1057 .1032 .1006 .0980 

.0800 .1108 .1086 .1064 .1041 .1019 .0996 .0972 .0949 .0925 .0901 .0876 

.0900 .1011 .0990 .0969 .0948 .0926 .0904 .0882 .0860 .0838 .0815 .0792 

.1000 .0929 .0909 .0889 .0869 .0849 .0828 .0808 .0786 .0765 .0744 .0722 



TABLE 110. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard 

(Electrolyte, zz. =12) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8746 .8738 .8730 .8721 .8715 .8711 .8702 .8691 .8681 .8674 .8670 .8658 

.0002 .8284 .8273 .8261 .8250 .8242 .8237 .8224 .8211 .8197 .8188 .8182 .8167 

.0003 .7949 .7936 .7923 .7909 .7900 .7894 .7879 .7864 .7847 .7837 .7830 .7812 

.0004 .7679 .7665 .7650 .7635 .7626 .7619 .7602 .7585 .7566 .7555 .7548 .7528 

.0005 .7451 .7436 .7420 .7403 .7393 .7386 .7368 .7349 .7329 .7317 .7309 .7288 

.0006 .7252 .7235 .7218 .7201 .7190 .7182 .7163 .7143 .7123 .7110 .7101 .7078 

.0007 .7074 .7057 .7039 .7021 .7009 .7001 .6981 .6960 .6939 .6925 .6916 .6892 

.0008 .6914 .6896 .6877 .6858 .6846 .6838 .6817 .6795 .6773 .6759 .6749 .6725 

.0009 .6767 .6748 .6729 .6709 .6697 .6688 .6667 .6644 .6621 .6607 .6597 .6571 

.0010 .6632 .6613 .6593 .6572 .6560 .6551 .6529 .6506 .6481 .6467 .6456 .6430 

.0020 5653 .5630 .5607 .5583 .5569 .5558 .5532 .5505 .5477 .5459 .5448 .5417 

.0030 .5020 .4996 .4972 .4946 .4930 .4919 .4891 A863 .4833 A814 .4802 .4769 

.0040 .4553 .4529 .4503 .4477 A461 .4449 .4421 .4391 .4360 .4341 .4329 .4296 

.0050 A186 .4161 A135 A108 .4092 A080 A051 A022 .3990 .3971 .3958 .3925 

.0060 .885 .3860 .3834 .3807 .3791 .3779 .3750 .3720 .3689 .3670 .3657 .3623 

.0070 .3631 .3606 .3580 .3553 .3537 .3525 .3497 .3467 .3436 .3417 .3404 .3370 

.0080 .3413 .3388 .3363 .3336 .3320 .3308 .3280 .3250 .3219 .3200 .3187 .3154 

.0090 .3223 .3199 .3173 .3147 .3131 .3119 .3091 .3061 .3031 .3012 .2999 .2967 

.0100 .3056 .3031 .3006 .2980 2964 .2952 2924 .2895 .2865 .2847 .2834 .2802 

.0200 .2034 .2012 .1990 .1967 .1954 .1943 .1919 .1894 .1868 .1852 .1841 .1813 

.0300 .1529 .1510 .1491 .1470 .1458 .1449 .1428 .1406 .1384 .1370 .1361 .1337 

.0400 .1221 .1204 .1187 .1169 .1159 .1151 .1132 .1113 .1093 .1081 .1073 .1052 

,0500 
.0600 
.0700 
.0800 
.0900 
.1000 

.1013 

.0862 

.0748 

.0659 

.0588 

.0529 

.0998 
.0848 
.0736 
.0648 
.0577 
.0519 

.0982 

.0835 

.0723 

.0636 

.0567 

.0510 

.0966 

.0820 

.0710 

.0624 

.0555 

.0499 

.0957 

.0812 

.0702 

.0617 

.0549 

.0493 

0950 
.0805 
.0697 
.0612 
.0544 
.0489 

.0933 
.0790 
.0683 
.0599 
.0532 
.0478 

.0916 

.0775 

.0669 

.0586 

.0521 
.0467 

.0898 

.0759 

.0654 

.0573 

.0508 

.0456 

.0888 
.0749 
.0646 
.0565 
.0501 
.0449 

.0380 
.0743 
.0640 
.0560 
.0496 
.0444 

.0862 

.0726 

.0625 

.0546 

.0483 

.0432 



TABLE 110. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued 

(Electrlyte, z- = 12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8647 .8684 .8621 .8608 .8595 .8581 .8566 .8551 .8586 .8520 .8503 

.0002 .8151 .8135 .8118 .8101 .8083 .8064 .8045 .8026 .8005 .7984 .7962 

.0003 .7794 .7775 .7756 .7736 .7715 .7693 .7671 .7648 .7625 .7600 .7575 

.0004 .7508 .7487 .7465 .7443 .7420 .7396 .7372 .7347 .7320 .7294 .7265 

.0005 .7266 .7243 .7220 .7196 .7171 .7146 .7120 .7092 .7064 .7035 .7005 

.0006 .7056 .7031 .7007 .6982 .6955 .6928 .6901 .6872 .6842 .6812 .6779 

.0007 .6868 .6843 .6817 .6791 .6764 .6735 .6706 .6676 .6645 .6613 .6580 

.0008 .6700 .6673 .6647 .6619 .6591 .6561 .6531 .6500 .6468 .6435 .6400 

.0009 .6546 .6518 .6491 .6462 .6433 .6403 .6372 .6339 .6306 .6272 .6236 

.0010 .6404 .6376 .6348 .6318 .6288 .6257 .6225 .6192 .6158 .6123 .6086 

.0020 .5386 .5354 .5321 .5287 .5252 .5217 .5180 .5142 .5103 .5063 .5021 

.0030 .4737 .4703 .4668 .4632 .4595 .4558 .4519 .4479 .4488 A396 .4352 

.0040 .4262 .4227 .4192 .4155 4118 .4079 .4040 .3999 .3957 .3915 .3871 

.0050 .3891 .3856 .3820 .3783 .3746 .3707 .3668 .3627 .3585 .3543 .3499 

.0060 .3590 .3554 .3519 .3482 .3444 .3406 .3367 .3326 .3285 .3243 .3199 
.0070 .3337 .3302 .3267 .3230 .3193 .3155 .3116 .3076 .3035 .2994 2950 
.0080 .3121 .3086 .3051 .3016 .2979 .2941 .2903 .2863 .2823 .2782 .2740 
.0090 .2934 .2900 .2865 .2830 .2793 .2756 .2719 .2680 .2640 .2600 .2558 
.0100 .2770 .2736 .2702 2667 .2631 .2594 .2557 .2519 .2480 .2441 .2400 
.0200 .1786 .1757 .1728 .1698 .1668 .1637 .1607 .1575 .1542 .1510 .1476 
.0300 .1313 .1288 .1263 .1238 .1212 .1187 .1160 .1134 .1106 .1079 .1051 
.0400 .1031 .1009 .0988 .0966 .0944 .0921 .0899 .0876 .0852 .0829 .0805 
.0500 .0843 .0824 .0805 .0786 .0766 .0747 .0727 .0707 .0686 .0666 .0645 
.0600 .0710 .0692 .0675 .0658 .0641 .0623 .0606 .0588 .0570 .0552 .0534 
.0700 .0610 .0594 .0579 .0563 .0547 .0532 .0516 .0500 .0484 .0468 .0452 
.0800 .0532 .0518 .0504 .0490 .0476 .0461 .0447 .0433 .0418 .0404 .0389 
.0900 .0471 .0458 .0445 .0432 .0419 .0406 .0393 .0380 .0366 .0353 .0340 
.1000 .0421 .0409 .0397 .0385 .0373 .0361 .0349 .0337 .0325 .0313 .0301 



TABLE 111. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard

(Ele-trlyi., z+.= 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 88 40 45 

.0001 .865 .8854 .8343 .8332 .8325 .8320 .8307 .8294 .8281 .8273 .8267 .8252 
.0002 .7780 .7766 .7752 .7737 .7728 .7721 .7705 .7688 .7671 .7660 .7653 .7634 
.0003 .7363 .7347 .7331 .7314 .7304 .7296 .7277 .7258 .7238 .7225 .7217 .7195 
.0004 .7032 .7015 .6997 .6978 .6967 .6958 .6938 .6917 .6895 .6881 .6872 .6848 
.0005 .6755 .6736 .6717 .6697 .6685 .6676 .6654 .6632 .6608 .6594 .6584 .6558 
.0006 .6515 .6495 .6475 .6454 .6441 .6432 .6409 .6386 .6361 .6345 .6335 .6308 
.0007 .6303 .6283 .6262 .6240 .6227 .6217 .6193 .6168 .6143 .6127 .6116 .6088 
.0008 .6113 .6092 .6071 .6048 .6034 .6024 .6000 .5974 .5948 .5931 .5920 .5891 
.0009 .5941 .5919 .5897 .5874 .5860 .5849 .5824 .5798 .5771 .5754 .5742 .5713 
.0010 .5783 .5761 .5738 .5714 .5700 .5689 .5664 .5637 .5609 .5592 .5580 .5550 
.0020 .4674 .4649 A624 A597 .4581 A570 A541 A512 A481 .4462 A449 .4416 
.0030 .3990 .3964 .3939 .3911 .3895 .3883 .3854 .3824 .3792 .3773 .3760 .3726 
.0040 .3503 .3478 .3452 .3425 .3408 .3396 .3368 .3338 .3307 .3287 .3274 .3241 
.0050 .3131 .3106 .3081 .3054 .3038 .3026 .2998 .2968 .2938 .2919 .2906 .2874 
.0060 .2834 .2810 .2785 .2759 .2743 .2732 .2704 .2675 .2645 .2627 .2615 .2583 
.0070 .2591 .2567 .2542 .2517. 2502 .2490 .2463 .2435 .2406 .2388 .2376 .2346 
.0080 .2385 .2362 .2338 .2314 .2299 .2288 .2262 .2234 .2206 .2189 .2177 .2147 
.0090 .2210 .2187 .2164 .2140 .2126 .2115 .2090 .2063 .2036 .2019 .2008 .1979 
.0100 .2058 .2036 .2014 .1990 .1976 .1966 .1941 .1915 .1889 .1873 .1862 .1833 
.0200 .1196 .1179 .1162 .1144 .1134 .1126 .1107 .1088 .1068 .1056 .1047 .1026 
.0300 .0817 .0804 .0790 .0776 .0768 .0761 .0747 .0731 .0716 .0706 .0700 .0684 
-0400 .0606 .0595 .0583 .0572 .0565 .0560 .0548 .0535 .0523 .0515 .0510 .0497 
.0500 .0472 .0463 .0453 .0443 .0438 .0433 .0423 .0413 .0402 .0396 .0392 .0381 
.0600 .0381 .0373 .0365 .0356 .0351 .0348 .0339 .0330 .0321 .0316 .0312 .0303 
.0700 .0315 .0308 .0301 .0294 .0290 .0287 .0279 .0271 .0264 .0259 .0256 .0248 
.0800 .0266 .0260 .0254 .0248 .0244 .0241 .0235 .0228 .0221 .0217 .0214 .0207 
.0900 .0229 .0223 .0218 .0212 .0209 .0206 .0200 .0194 .0188 .0185 .0182 .0176 
.1000 .0199 .0194 .0189 .0184 .0181 .0179 .0173 .0168 .0163 .0159 .0157 .0152 



TABLE 111. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Extended 
Scatchard- Continued 

(Electrolyte, z+z- 16) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 

.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0020 
.0030 

.8237 
.7614 
.7173 
.6824 
.6532 
.6281 
.6060 
.5862 
.5683 
.5520 
.4383 
.3693 

.8222 

.7594 

.7150 

.6798 

.6505 

.6253 

.6030 

.5832 
.5652 
.5488 
4347 
.3657 

.8206 

.7573 

.7126 

.6772 

.6477 
.6223 
.6000 
.5801 
.5620 
.5455 
A312 
.3621 

.8189 

.7552 

.7101 

.6745 

.6449 

.6193 

.5969 

.5769 

.5587 

.5422 

.4275 

.3584 

.8172 

.7529 

.7076 

.6718 

.6419 
.6163 
.5937 
.5735 
.5553 
.5387 
.4238 
.3546 

.8154 
.7506 
.7049 
.6689 
.6389 
.6131 
.5904 
.5702 
.5519 
.5352 
.4199 
.3507 

.8186 

.7483 

.7023 

.6660 

.6358 
.6098 
.5870 
.5667 
.5483 
.5316 
.4160 
.3468 

.8117 

.7458 
.6994 
.6629 
.6325 
.6064 
.5835 
.5630 
.5446 
.5278 
.4119 
.3427 

8097 
.7433 
.6965 
.6597 
.6292 
.6029 
.5799 
.5593 
.5408 
.5239 
.4077 
.3385 

.8077 

.7407 

.6936 

.6565 

.6257 

.5993 

.5762 

.5555 

.5369 

.5199 
.4035 
.3343 

.8056 

.7380 

.6905 
.6531 
.6221 
.5956 
.5723 
.5515 
.5328 
.5158 
.3990 
.3298 

.0040 

.0050 

.0060 

.0070 

.0080 

.0090 

.0100 

.0200 

.0300 

.0400 

.0500 

.0600 

.0700 

.0800 

.0900 

.1000 

.3208 

.2841 

.2551 

.2315 

.2117 

.1950 

.1805 

.1006 

.0667 

.0483 

.0370 

.0294 
.0240 
.0200 
.0170 
.0146 

.8172 

.2807 

.2518 

.2282 

.2086 

.1919 

.1776 
.0984 
.0651 
.0470 
.0359 
.0284 
.0232 
.0193 
.0164 
.0141 

.3137 

.2772 

.2484 

.2250 

.2054 

.1889 

.1746 
.0962 
.0634 
.0457 
.0348 
.0275 
.0224 
.0186 
.0158 
.0135 

.3101 

.2736 

.2450 

.2216 

.2022 

.1858 

.1716 

.0940 

.0617 

.0443 

.0337 
.0266 
.0216 
.0179 
.0152 
.0130 

.3063 

.2700 

.2414 

.2182 
.1989 
.1826 
.1686 
.0918 
.0600 
.0430 
.0325 
.0256 
.0208 
.0172 
.0145 
.0125 

.3025 

.2663 

.2379 

.2148 

.1956 

.1794 

.1655 

.0896 

.0583 

.0416 

.0314 
.0247 
.0200 
.0166 
.0140 
.0119 

.2986 

.2626 

.2342 
.2113 
.1922 
.1761 
.1623 
.0873 
.0566 
.0403 
.0303 
.0238 
.0192 
.0159 
.0134 
.0114 

.2946 

.2587 

.2305 

.2076 

.1887 

.1728 

.1591 

.0850 

.0549 

.0389 

.0292 
.0229 
.0184 
.0152 
.0128 
.0109 

.2906 

.2547 
.2266 
.2040 
.1852 
.1694 
.1558 
.0827 
.0531 
.0375 
.0281 
.0219 
.0176 
.0145 
.0122 
.0104 

.2864 

.2507 

.2228 

.2003 

.1816 

.1659 

.1525 

.0804 
.0514 
.0362 
.0270 
.0210 
.0169 
.0139 
.0116 
.0099 

.2821 
.2465 
.2188 
.1964 
.1779 
.1624 
.1491 
.0780 
.0496 
.0348 
.0259 
.0201 
.0161 
.0132 
.0110 
.0093 
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TABLE 112. Bjerrum's minimum ion-parameter* 
for uni-univalent electrolytes in aqueoussolutions 
from 0 to 100 °C 

Temperature Ion- Temperature Ion­

parameter parameter 

t a8 t aB 

°C 10° cm 1C 108 cm 

(On weight or volume basis) 

0 3.49 501 3.70 
5 3.50 55 3.73 

10 3.52 60 3.75 
15 3.54 65 3.78 
18 3.55 70 3.81 
20 3.56 75 3.84 
25 3.58 80 3.88 
30 3.60 85 3.91 
35 3.62 90 3.94 
38 3.64 95 3.98 
40 3.65 100 4.02 
45 3.67 

*Sometimes called the ion size. 
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TABLE 113. Mean activity coefficients of electrolytes in aqueous solutions on 
(Electrolyte, z~z =l1) 

a volume basis-Bjerrum 

Ionic Temperature indegrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9886 .9886 .9885 .9884 .9883 .9882 .9881 .9881 .9880 

.0002 .9844 .9843 .9841 .9840 .9839 .9839 .9837 .9836 .9834 .9834 .9833 .9831 

.0003 .9809 .9808 .9807 .9805 .9804 .9804 .9802 .9800 .9798 .9797 .9797 .9794 

.0004 .9781 .9779 .9778 .9776 .9775 .9774 .9772 .9770 .9768 .9767 .9766 .9764 

.0005 .9756 .9754 .9753 .9751 .9750 .9749 .9747 .9744 .9742 .9741 .9740 .9737 

.0006 .9734 .9732 .9730 .9728 .9727 .9726 .9723 .9721 .9718 .9717 .9716 .9713 

.0007 .9713 .9711 .9709 .9707 .9706 .9705 .9702 .9700 .9697 .9695 .9694 .9691 

.0008 .9694 .9692 .9690 .9688 .9686 .9685 .9683 .9680 .9677 .9675 .9674 .9671 

.0009 .9677 .9675 .9672 .9670 .9668 .9667 .9664 .9662 .9658 .9657 .9655 .9652 

.0010 .9660 .9658 .9655 .9653 .9651 .9650 .9647 .9644 .9641 .9639 .9638 .9634 
.0020 .9529 .9526 .9528 .9520 .9517 .9516 .9512 .9508 .9503 .9501 .9499 .9494 
.0030 .9433 .9429 .9425 .9421 .9418 .9417 .9412 .9407 .9402 .9399 .9397 .9391 
.0040 .9354 .9349 .9345 .9340 .9337 .9335 .9330 .9325 .9319 .9315 .9313 .9306 
.0050 .9286 .9281 .9276 .9271 .9268 .9266 .9260 .9254 69248 .9244 .9241 .9234 
.0060 .9225 .9220 .9215 .9210 .9206 .9204 .9198 .9191 .9185 .9181 .9178 .9170 
.0070 .9171 .9166 .9160 .9155 .9151 .9148 .9142 .9135 .9128 .9124 .9121 .9113 
.0080 .9121 .9116 .9110 .9104 .9100 .9098 .9091 .9084 .9076 .9072 .9068 .9060 
.0090 .9076 .9070 .9064 .9058 .9054 .9051 .9044 .9036 .9028 .9024 .9020 .9011 
.0100 .9033 .9027 .9021 .9014 .9010 .9007 .9000 .8992 .8984 .8979 .8976 .8966 
.0200 .8711 .8703 .8695 .8687 .8682 .8678 .8669 .8660 .8649 .8643 .8639 .8628 
.0300 .8488 .8479 .8471 .8462 .8456 .8452 .8441 .8430 .8419 .8412 .8408 .8395 
.0400 .8314 .8305 .82§6 .8286 .8279 .8275 .8264 .8252 .8240 .8233 .8228 .8214 
.0500 .8171 .8161 .8151 .8141 .8134 .8130 .8118 .8106 .8093 .8086 .8080 .8066 
.0600 .8049 .8038 .8028 .8018 .8011 .8006 .7994 .7981 .7967 .7960 .7954 .7939 
.0700 .7942 .7931 .7921 .7910 .7902 .7898 .7885 .7872 .7858 .7850 .7845 .7829 
.0800 .7847 .7835 .7825 .7814 .7806 .7801 .7789 .7775 .7761 .7753 .7748 .7731 

.0900 .7761 .7749 .7739 .7728 .7720 .7715 .7702 .7688 .7674 .7666 .7660 .7644 

.1000 .7683 .7671 .7660 .7649 .7641 .7636 .7623 .7609 .7594 .7587 .7581 .7564 



TABLE 113. Mean activity coefficients of electrolytes in aqueous solutionson a volume basis-
Bjerrum-Continued 

(Electrolyte, 4z. 1) 

Ionic 
strength 50 55 60 65 

Temperature in degrees Celsius 

70 75 80 85 90 95 100 

.0001 
.0002 

.9879 

.9829 
.9877 
.9828 

.9876 

.9826 
.9874 
.9824 

.9873 

.9822 
.9871 
.9820 

.9870 

.9817 
.9868 
.9815 

.9866 

.9813 
.9865 
.9810 

.9863 

.9808 

.0003 .9792 .9790 .9788 .9785 .9788 .9780 .9778 .9775 .9772 .9769 .9766 

.0004 .9761 .9759 .9756 .9753 .9751 .9748 .9745 .9741 .9738 .9735 .9731 

.0005 

.0006 
.9734 
.9710 

.9732 

.9707 
.9729 
.9704 

.9726 

.9701 
.9722 
.9697 

.9719 

.9694 
.9716 
.9690 

.9712 

.9686 
.9708 
.9682 

.9705 
.9678 

.9701 

.9674 

.0007 .9688 .9685 .9681 .9678 .9674 .9670 .9666 .9662 .9658 .9653 .9649 

.0008 .9668 .9664 .9660 .9657 .9653 .9649 .9644 .9640 .9635 .9631 .9626 

.0009 .9648 .9645 .9641 .9637 .9633 .9629 .9624 .9619 .9615 .9610 .9605 

.0010 .9630 .9627 .9623 .9618 .9614 .9610 .9605 .9600 .9595 .9590 .9584 

.0020 .9489 .9484 .9479 .9473 .9467 .9461 .9455 .9448 .9441 .9435 .9427 

.0030 .9385 .9379 .9372 .9366 .9359 .9352 .9345 .9337 .9329 .9321 .9312 

.0040 .9300 .9293 .9286 .9278 .9271 .9263 .9255 .9246 .9237 .9228 .9218 

.0050 .9227 .9219 .9212 .9203 .9195 .9186 .9178 .9168 .9158 .9148 .9138 

.0060 .9163 .9154 .9146 .9137 .9128 .9119 .9110 .9099 .9089 .9078 .9067 

.0070 .9105 .9096 .9087 .9078 .9069 .9059 .9049 .9038 .9027 .9016 .9604 

.0080 .9052 .9043 .9033 .9024 .9014 .9003 .8993 .8982 .8970 .8958 .8946 

.0090 .9003 .8993 .8984 .8974 .8963 .8952 .8942 .8930 .8918 .8906 .8893 

.0100 .8957 .8948 .8938 .8927 .8917 .8905 .8894 .8882 .8869 .8857 .8843 

.0200 .8616 .8604 .8592 .8579 .8566 .8552 .8538 .8523 .8507 .8492 .8475 

.0300 .8382 .8369 .8354 .8340 .8326 .8310 .8295 .8278 .8261 .8244 .8226 

.0400 .8201 .8186 .8171 .8156 .8140 .8124 .8107 .8089 .8071 .8053 .8034 

.0500 .8052 .8037 .8021 .8005 .7988 .7971 .7954 .7935 .7916 .7897 .7877 

.0600 .7925 .7909 .7893 .7876 .7859 .7841 .7824 .7804 .7785 .7766 .7745 

.0700 .7814 .7799 .7.781 .7764 .7747 .7729 .7711 .7691 .7671 .7651 .7630 

.0800 .7717 .7700 .7683 .7666 .7648 .7629 .7611 .7591 .7570 .7550 .7529 

.0900 .7629 .7612 .7594 .7577 .7559 .7540 .7522 .7501 .7480 .7460 .7438 

.1000 .7549 .7532 .7514 .7496 .7478 .7459 .7441 .7419 .7398 .7378 .7356 



TABLE 114. Mean activity coefficients of electrolytes in aqueous solutions on 
(Electrolyte, .ze-=2) 

a volume basis -Bjerrum 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9781 .9779 .9778 .9776 .9775 .9774 .9772 .9770 .9768 .9767 .9766 .9764 

.0002 .9694 .9692 .9690 .9688 .9686 .9685 .9683 .9680 .9677 .9675 .9674 .9671 

.0003 .9630 .9627 .9624 .9622 .9620 .9619 .9616 .9612 .9609 .9607 .9605 .9601 

.0004 .9576 .9573 .9570 .9567 .9565 .9564 .9560 .9556 .9552 .9550 .9548 .9544 

.0005 .9529 .9526 .9523 .9520 .9517 .9516 .9512 .9508 .9503 .9501 .9499 .9494 

.0006 .9488 .9485 .9481 .9477 .9475 .9473 .9469 .9465 .9460 .9457 .9455 .9450 

.0007 .9450 .9447 .9443 .9439 .9436 .9435 .9430 .9425 .9420 .9417 .9415 .9410 

.0008 .9416 .9412 .9408 .9404 .9401 .9399 .9394 .9389 .9384 .9381 .9379 .9373 

.0009 .9384 .9380 .9375 q371 .9368 .9366 .9361 .9356 .9350 .9347 .9345 .988 

.0010 .9354 .9349 .9345 ,t340 .9337 .9335 .9330 .9325 .9319 .9315 .9313 .9306 
.0020 .9121 .9116 .9110 .9104 .9100 .9098 .9091 .9084 .9076 .9072 .9068 .9060 
.0030 .8955 .8949 .8942 .8935 .8931 .8928 .8920 .8912 .8903 .8898 .8894 .8884 
.0040 .8823 .8815 .8808 .8801 .8796 .8792 .8784 .8775 .8765 .8760 .8756 .8745 
.0050 .8711 .8703 .8695 .8687 .8682 .8678 .8669 .8660 .8649 .8643 .8639 .8628 
.0060 .8614 .8606 .8598 .8589 8583 .8580 .8570 .8560 .8549 .8543 .8538 .8526 
.0070 .8528 .8519 .8511 8502 .8496 .8492 .8482 .8471 .8460 .8453 .8449 .8436 
.0080 .8450 .8441 .8432 .8423 .8417 .8413 .8403 .8392 .8380 .8373 .8368 .8355 
.0090 .8379 .8370 .8361 .8352 .8345 .8341 .8330 .8319 .8307 .8300 .8295 .8282 
.0100 .8314 .8305 .8296 .8286 .8279 .8275 .8264 .8252 .8240 .8233 .8228 .8214 
.0200 .7847 .7835 .7825 .7814 .7806 .7801 .7789 .7775 .7761 .7753 .7748 .7731 
.0300 .7545 .7533 .7522 .7511 .7503 .7498 .7484 .7470 .7455 .7447 .7441 .7424 
.0400 .7323 .7310 .7299 .7287 .7279 .7273 .7260 .7245 .7229 .7221 .7215 .7197 

.0500 .7146 .7133 .7122 .7110 .7101 .7096 .7082 .7067 .7051 .7043 .7037 .7019 

.0600 .7000 .6987 .6976 .6964 .6955 .6950 .6936 .6921 .6905 .6897 .6891 .6872 

.0700 .6876 .6863 .6852 .6840 .6831 .6826 .6812 .6797 .6780 .6773 .6767 .6748 

.0800 .6769 .6755 .6744 .6732 .6723 .6718 .6704 .6689 .6673 .6665 .6659 .6641 

.0900 .6674 .6660 .6649 .6637 .6629 .6624 .6610 .6595 .6578 .6571 .6565 .6546 

.1000 .6590 .6576 .6565 .6553 .6544 .6539 .6526 .6510 .6494 .6487 .6481 .6462 



TABLE 114. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Bjerrum - Continued 

(Electrolyte, z+z- = 2) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9761 .9759 .9756 .9753 .9751 .9748 .9745 .9741 .9738 .9735 .9731 
.0002 .9668 .9664 .9660 .9657 .9653 .9649 .9644 .9640 .9635 .9631 .9626 
.0003 .9597 .9593 .9589 .9584 .9580 .9575 .9570 .9564 .9559 .9553 .9548 
.0004 .9539 .9535 .9530 .9525 .9519 .9514 .9508 .9502 .9496 .9490 .9483 
.0005 .9489 .9484 .9479 .9473 .9467 .9461 .9455 .9448 .9441 .9435 .9427 
.0006 .9444 .9439 .9433 .9427 .9421 .9414 .9408 .9400 .9393 .9386 .9378 
.0007 .9404 .9398 .9392 .9385 .9379 .9372 .9365 .9357 .9349 .9341 .9333 
.0008 .9367 .9360 .9354 .9347 .9340 .9333 .9325 .9317 .9309 .9301 .9292 
.0009 .9332 .9326 .9319 .9312 .9304 .9297 .9289 .9280 .9272 .9263 .9254 
.0010 .9300 .9293 .9286 .9278 .9271 .9263 .9255 .9246 .9237 .9228 .9218 
.0020 .9052 .9043 .9033 .9024 .9014 .9003 .8993 .8982 .8970 .8958 .8946 
.0030 .8875 .8865 .8854 .8843 .8831 .8819 .8808 .8795 .8781 .8768 .8754 
.0040 .8734 .8723 .8711 .8699 .8687 .8674 .8661 .8646 .8632 .8618 .8602 
.0050 .8616 .8604 .8592 .8579 .8566 .8552 .8538 .8523 .8507 .8492 .8475 
.0060 .8514 .8502 .8488 .8475 .8461 .8446 .8432 .8416 .8399 .8383 .8366 
.0070 .8424 .8411 .8397 .8383 .8368 .8353 .8338 .8321 .8304 .8288 .8270 
.0080 .8343 .8329 .8314 .8300 .8285 .8269 .8254 .8237 .8219 .8202 .8184 
.0090 .8269 .8255 .8240 .8225 .8209 .8193 .8177 .8160 .8142 .8124 .8105 
.0100 .8201 .8186 .8171 .8156 .8140 .8124 .8107 .8089 .8071 .8053 .8034 
.0200 .7717 .7700 .7683 .7666 .7648 .7629 .7611 .7591 .7570 .7550 .7529 
.0300 .7408 .7391 .7373 .7355 .7336 .7316 .7298 .7277 .7255 .7234 .7212 
.0400 .7182 .7165 .7145 .7127 .7108 .7088 .7070 .7048 .7025 .7005 .6982 
.0500 .7003 .6986 .6966 .6948 .6929 .6909 .6890 .6868 .6846 .6825 .6803 
.0600 .6857 .6839 .6820 .6801 .6782 .6762 .6744 .6721 .6699 .6678 .6656 
.0700 .6733 .6715 .6695 .6677 .6658 .6638 .6620 .6597 .6575 .6555 .6533 
.0800 .6625 .6608 .6588 .6570 .6551 .6531 .6513 .6491 .6468 .6448 .6427 
.0900 .6531 .6514 .6494 .6476 .6457 .6437 .6420 .6397 .6375 .6355 .6334 
.1000 .6447 .6430 .6410 .6392 .6373 .6353 .6337 .6314 .6292 .6273 .6251 



TABLE 115. Mean activity coefficients of electrolytes in aqueous solutions 
(Electrolyte, z~z- =3) 

on a volume basis-Bjerrurn 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9677 .9675 .9672 .9670 .9668 .9667 .9664 .9662 .9658 .9657 .9655 .9652 

.0002 .9552 .9549 9546 .9543 .9540 .9539 .9535 .9531 .9527 .9525 .9523 .9518 

.0003 .9459 .9456 .9452 .9448 .9446 .9444 .9440 .9435 .9430 .9427 .9425 .9419 

.0004 .9384 .9380 .9375 .9371 .9368 .9366 .9361 .9356 .9350 .9347 9345 .9338 

.0005 .9318 .9314 .9309 9305 .9301 .9299 .9294 .9288 .9282 .9278 .9276 .9269 

.0006 .9261 .9256 .9251 .9246 .9242 .9240 .9234 .9228 .9221 .9218 .9215 .9208 

.0007 .9208 .9203 .9198 .9193 .9189 .9187 .9181 .9174 .9167 .9163 .9160 .9152 

.0008 .9161 .9155 .9150 .9144 .9140 .9138 .9131 .9125 .9117 .9113 .9110 .9102 

.0009 .9117 .9111 .9105 .9099 .9095 .9093 .9086 .9079 .9071 .9067 .9063 .9055 
0010 .9076 .9070 .9064 .9058 .9054 .9051 .9044 .9036 .9028 .9024 .9020 .9011 
.0020 .8765 .8757 .8750 .8742 .8737 .8733 .8724 .8715 .8705 .8699 .8695 .8684 
.0030 .8548 .8540 .8532 .8523 .8517 .8513 .8503 .8493 .8481 .8475 .8470 .8458 
.0040 .8379 .8370 .8361 .8352 .8345 .8341 .8330 .8319 .8307 .8300 .8295 .8282 
.0050 .8240 .8230 .8220 .8210 .8204 .8199 .8188 .8176 .8163 .8156 .8151 .8136 
.0060 .8120 .8110 .8100 .8090 .8083 .8078 .8066 .8054 .8040 .8033 .8028 .8013 
.0070 .8015 .8004 .7994 .7984 .7977 .7972 .7960 .7947 .7933 .7926 .7920 .7905 
.0080 .7922 .7911 .7901 .7890 .7882 .7877 .7865 .7852 .7838 .7830 .7824 .7809 
.0090 .7838 .7826 .7816 .7805 .7797 .7792 .7780 .7766 .7752 .7744 .7738 .7722 
.0100 .7761 .7749 .7739 .7728 .7720 .7715 .7702 .7688 .7674 .7666 .7660 .7644 
.0200 .7230 .7217 .7206 .7194 .7185 .7180 .7166 .7152 .7136 .7128 .7122 .7104 
.0300 .6906 .6892 .6881 .6869 .6860 .6855 .6841 .6826 .6810 .6802 .6796 .6778 
.0400 .6674 .6660 .6649 .6637 .6629 .6624 .6610 .6595 .6578 .6571 .6565 .6546 
.0500 .6496 .6482 .6471 .6459 .6451, .6446 .6432 .6417 .6401 .6394 .6388 .6369 
.0600 .6351 .6337 .6327 .6315 .6307 .6302 .6288 .6273 .6257 .6251 .6245 .6226 
.0700 .6231 .6217 .6206 .6195 .6187 .6182 .6169 .6154 .6138 .6132 .6126 .6107 
.0800 .6128 .6114 .6104 .6093 .6084 .6080 .6067 .6052 .6036 .6030 .6024 .6006 
.0900 .6039 .6025 .6015 .6004 .5996 .5991 .5978 .5964 .5948 .5942 .5937 .5919 
.1000 .5960 .5946 .5936 .5925 .5917 .5913 .5900 .5886 .5870 .5865 .5859 .5841 



TABLE 115. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Bjerruin - Continued 

(Electrolyte, z,-=3) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9648 .9645 .9641 .9637 .9633 .9629 .9624 .9619 .9615 .9610 .9605 

.0002 .9513 .9508 .9503 .9498 .9492 .9487 .9481 .9474 .9468 .9461 .9454 

.0003 .9414 .9408 .9402 .9395 .9389 .9382 .9375 .9367 .9360 .9352 .9344 

.0004 .9332 .9326 .9319 .9312 .9304 .9297 .9289 .9280 .9272 .9263 .9254 

.0005 .9262 .9255 .9247 .9240 .9232 .9223 .9215 .9206 .9196 .9187 .9177 

.0006 .9200 .9193 .9184 .9176 .9168 .9159 .9149 .9140 .9130 .9119 .9109 

.0007 .9145 .9136 .9128 .9119 .9110 .9100 .9091 .9080 .9070 .9059 .9047 

.0008 .9094 .9085 .9076 .9067 .9057 .9047 .9037 .9026 .9015 .9004 .8992 

.0009 .9047 .9038 .9028 .9018 .9009 .8998 .8988 .8976 .8965 .8953 .8940 

.0010 .9003 .8993 .8984 .8974 .8963 .8952 .8942 .8930 .8918 .8906 .8893 
,0020 .8673 .8661 .8649 .8637 .8624 .8610 .8597 .8582 .8567 .8552 .8536 
.0030 .8445 .8432 .8419 .8405 .8390 .8375 .8360 .8344 .8327 .8311 .8293 
.0040 .8269 .8255 .8240 .8225 .8209 .8193 .8177 .8160 .8142 .8124 .8105 
.0050 .8123 .8108 .8092 .8077 .8061 .8044 .8027 .8009 .7990 .7972 .7952 
.0060 .7999 .7983 .7967 .7951 .7934 .7917 .7900 .7881 .7861 .7842 .7822 
.0070 .7890 .7875 .7858 .7841 .7824 .7806 .7789 .7769 .7749 .7730 .7709 
.0080 .7794 .7778 .7761 .7744 .7726 .7708 .7690 .7670 .7650 .7630 .7609 
.0090 .7707 .7691 .7673 .7656 .7638 .7620 .7602 .7581 .7561 .7541 .7519 
.0100 .7629 .7612 .7594 .7577 .7559 .7540 .7522 .7501 .7480 .7460 .7438 
.0200 .7088 .7071 .7051 .7033 .7014 .6993 .6975 .6953 .6931 .6910 .6888 
.0300 .6762 .6745 .6725 .6706 .6687 .6667 .6649 .6627 .6604 .6584 .6562 
.0400 .6531 .6514 .6494 .6476 .6457 .6437 .6420 .6397 .6375 .6355 .6334 
.0500 .6354 .6337 .6317 .6299 .6281 .6261 .6244 .6222 .6200 .6181 .6160 
.0600 .6212 .6195 .6175 .6158 .6140 .6120 .6104 .6082 .6061 .6042 .6021 
.0700 .6093 .6077 .6057 .6040 .6022 .6003 .5988 .5966 .5945 .5927 .5907 
.0800 .5993 .5977 .5957 .5940 .5923 .5904 .5889 .5868 .5847 .5829 .5809 
.0900 .5905 .5890 .5870 .5854 .5836 .5818 .5803 .5782 .5762 .5744 .5725 
.1000 .5828 .5813 .5794 .5778 .5761 .5742 .5728 .5708 .5687 .5670 .5652 



TABLE 116. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Bjerrum 
lEeootrolyte, z+z-= 

4 
) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9576 .9573 .9570 .9567 .9565 .9564 .9560 .9556 .9552 .9550 .9548 .9544 

.0002 .9416 .9412 .9408 .9404 .9401 .9399 .9394 .9389 .9384 .9381 .9379 .9373 

.0003 .9298 .9294 .9289 .9284 .9281 .9279 .9273 .9267 .9261 .9257 .9255 .9248 

.0004 .9203 .9198 9193 .9187 .9184 .9181 .9175 .9168 .9161 .9157 .9154 .9146 

.0005 .9121 .9116 '.9110 .9104 .9100 .9098 .9091 .9084 .9076 .9072 .9068 .9060 

.0006 .9050 .9044 .9038 .9031 .9027 .9024 .9017 .9009 .9001 .8997 .8993 .8984 

.0007 .8985 .8979 .8973 .8966 .8961 .8958 .8951 .8943 .8934 .8929 .8926 .8916 

.0008 .8927 .8920 .8913 .8906 .8902 .8898 .8891 8882 .8873 .8868 .8864 .8854 

.0009 .8873 .8866 .8859 .8852 .8847 .8843 .8835 .8826 .8817 .8812 .8808 .8797 
.0010 .8823 .8815 .8808 .8801 .8796 .8792 .8784 .8775 .8765 .8760 .8756 .8745 
.0020 .8450 .8441 .8432 .8423 .8417 .8413 .8403 .8392 .8380 .8373 .8368 .8355 
.0030 .8198 .8188 .8178 .8168 .8161 .8157 .8145 .8133 .8120 .8113 .8108 .8093 
.0040 .8004 .7994 .7983 .7973 .7966 .7961 .7949 .7936 .7922 .7914 .7909 .7893 
.0050 .7847 .7835 .7825 .7814 .7806 .7801 .7789 .7775 .7761 .7753 .7748 .7731 
.0060 .7713 .7702 .7691 .7680 .7672 .7667 .7654 .7640 .7625 .7617 .7612 .7595 
.0070 .7598 .7586 .7575 .7564 .7556 .7550 .7537 .7523 .7508 .7500 .7494 .7477 
.0080 .7496 .7484 .7473 .7461 .7453 .7448 .7434 .7420 .7405 .7397 .7391 .7373 
.0090 .7405 .7392 .7381 .7370 .7361 .7356 .7343 .7328 .7312 .7305 .7298 .7281 
.0100 .7323 .7310 .7299 .7287 .7279 .7273 .7260 .7245 .7229 .7221 .7215 .7197 
.0200 .6769 .6755 .6744 .6732 .6723 .6718 .6704 .6689 .6673 .6665 .6659 .6641 
.0300 .6444 .6430 .6420 .6408 .6399 .6394 .6381 .6366 .6350 .6343 .6337 .6318 
.0400 .6219 .6205 .6194 .6183 .6175 .6170 .6157 .6142 .6126 .6119 .6114 .6095 
.0500 .6048 .6034 .6024 .6013 .6005 .6000 .5987 .5973 .5957 .5951 .5946 .5928 
.0600 .5912 .5898 .5888 .5878 .5870 .5865 .t853 .5839 .5823 .5818 .5812 .5795 
.0700 .5800 .5786 .5777 .5767 .5759 .5754 .5742 .5728 .5713 .5708 .5703 .5685 
.0800 .5705 .5691 .5682 .5673 .5665 .5661 .5649 .5635 .5620 .5615 .5610 .5593 
.0900 .5623 .5610 .5601 .5592 .5584 .5580 .5568 .5555 .5540 .5536 .5531 .5514 
.1000 .5552 .5538 .5530 .5521 .5513 .5509 .5498 .5485 .5470 .5466 .5461 .5445 



TABLE 116. Mean activity coefficients ofelectrolytes in aqueous solutions on a volume basis-
Bjerrum- Continued 

(Electrolye, z-= 4) 

9 Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 '9539 .9585 .9530 .9525 .9519 .9514 .9508 .9502 .9496 .9490 .9483 

.0002 .367 .9360 .9354 .9347 .9340 .9333 .9325 .9317 .9309 .9301 .9292 

.0003 .9241 .9238 .9226 .9218 .9209 .9201 .9192 .9183 .9173 .9168 .9153 

.0004 .9139 .9130 .9122 .9113 .9104 .9094 .9084 .9074 .9063 .9053 .9041 

.0005 .9052 .9043 .9033 .9024 .9014 .9003 .8993 .8982 .8970 .8958 .8946 

.0006 .8975 .8966 .8956 .8945 .8935 .8924 .8913 .8901 .8888 .8876 .8863 

.0007 .8907 .8897 .8886 .8875 .8864 .8853 .8841 .8828 .8815 .8802 .8788 

.0008 .8844 .8834 .8823 .8812 .8800 .8788 .8776 .8762 .8749 .8735 .8721 

.0009 .8787 .8776 .8765 .8758 .8741 .8729 .8716 .8702 .8688 .8674 .8659 

.0010 .8784 .8728 .8711 .8699 .8687 .8674 .8661 .8646 .8632 .8618 .8602 

.0020 .8343 .8329 .8814 .8300 .8285 .8269 .8254 .8237 .8219 .8202 .8184 

.0030 .8079 .8065 .8049 .8033 .8017 .7999 .7983 .7964 .7945 .7926 .7906 

.0040 .7879 .7868 .7846 .7830 .7813 .7794 .7777 .7757 .7737 .7718 .7697 

.0050 .7717 .7700 .7683 .7666 .7648 .7629 .7611 .7591 .7570 .7550 .7529 

.0060 .7580 .7563 .7545 .7527 .7509 .7490 .7472 .7451 .7430 .7410 .7388 

.0070 .7462 .7445 .7426 .7408 .7390 .7370 .7352 .7331 .7309 .7289 .7267 

.0080 .7358 .7341 .7322 .7304 .7285 .7265 .7247 .7226 .7204 .7183 .7161 

.0090 .7265 .7248 .7229 .7211 .7192 .7172 .7154 .7132 .7110 .7089 .7067 

.0100 .7182 .7165 .7145 .7127 .7108 .7088 .7070 .7048 .7025 .7005 .6982 
.0200 .6625 .6608 .6588 .6570 .6551 .6531 .6513 .6491 .6468 .6448 .6427 
.0300 .6304 .6287 .6267 .6249 .6231 .6211 .6194 .6172 .6151 .6131 .6111 
.0400 .6081 .6065 .6046 .6028 .6011 .5991 .5976 .5954 .5933 .5915 .5895 
.0500 .5914 .5899 .5879 .5863 .5845 .5827 .5812 .5791 .5771 .5753 .5734 
.0600 .5782 .5767 .5748 .5732 .5715 .5697 .5683 .5662 .5642 .5626 .5607 
.0700 .5673 .5659 .5640 .5624 .5608 .5590 .5577 .5557 .5537 .5521 .5504 
.0800 .5581 .5567 .5549 .5534 .5518 .5500 .5488 .5468 .5449 .5434 .5417 
.0900 .5502 .5489 .5470 .5456 .5440 .5423 .5412 .5392 .5373 .5359 .5342 
.1000 .5434 .5420 .5402 .5388 .5373 .5356 .5345 .5326 .5308 .5293 .5277 



TABLE 117. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Bjerrum 
(Electrolyte, z+z-=6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9384 .9380 .9375 .9371 .9368 .9366 .9361 .9356 .9350 .9347 .9345 .9338 

.0002 .9161 .9155 .9150 .9144 .9140 .9138 .9131 .9125 .9117 .9113 .9110 .9102 

.0003 .9001 .8995 .8988 .8982 8977 .8974 .8967 .8959 .8950 .8945 .8942 .8932 

.0004 .8873 .8866 .8859 .8852 .8847 .8843 .8835 .8826 .8817 .8812 .8808 .8797 

.0005 .8765 .8757 .8750 .8742 .8737 .8733 .8724 .8715 .8705 .8699 .8695 .8684 

.0006 .8671 .8663 .8655, .8647 .8641 .8637 .8628 .8618 .8607 .8601 .8597 .8585 

.0007 .8587 .8579 .8570 .8562 .8556 .8552 .8543 .8532 .8521 .8515 .8510 .8498 

.0008 .8512 .8503 .8494 .8486 .8480 .8476 .8465 .8455 .8443 .8437 .8432 .8419 

.0009 .8443 .8434 .8425 .8416 .8410 .8406 .8395 .8384 .8372 .8366 .8361 .8347 

.0010 .8379 .8370 .8361 .8352 .8345 .8341 .8330 .8319 .8307 .8300 .8295 .8282 
.0020 .7922 .7911 .7901 .7890 .7882 .7877 .7865 .7852 .7838 .7830 .7824 .7809 
.0030 .7625 .7613 .7603 .7591 .7583 :7578 .7565 .7551 .7536 .7528 .7522 .7505 
.0040 .7405 .7392 .7381 .7370 .7361 .7356 .7343 .7328 .7312 .7305 .7298 .7281 
.0050, .7230 .7217 .7206 .7194 .7185 .7180 .7166 .7152 .7136 .7128 .7122 .7104 
.0060 .7085 .7071 .7060 .7048 .7040 .7034 .7021 .7006 .6989 .6982 .6975 .6957 
.0070 .6961 .6948 .6936 .6924 .6916 .6911 .6897 .6882 .6865 .6858 .6851 .6833 
.0080 .6854 .6840 .6829 .6817 .6808 .6803 .6789 .6774 .6758 .6750 .6744 .6726 
.0090 .6759 .6745 .6734 .6722 .6713 .6708 .6694 .6679 .6663 .6655 .6649 .6631 
.0100 .6674 .6660 .6649 .6637 .6629 .6624 .6610 .6595 .6578 .6571 .6565 .6546 
.0200 .6128 .6114 .6104 .6093 .6084 .6080 .6067 .6052 .6036 .6030 .6024 .6006 
.0300 .5826 .5812 .5803 .5793 .5785 .5780 .5768 .5754 .5739 .5734 .5728 .5711 
.0400 .5623 .5610 .5601 .5592 .5584 .5580 .5568 .5555 .5540 .5536 .5531 .5514 
.0500 .5474 .5461 .5452 .5443 .5436 .5432 .5421 .5408 .5394 .5390 .5386 .5369 
.0600 .5357 .5344 5336 .5328 .5320 .5317 .5306 .5294 .5280 .5277 .5273 .5256 
.0700 .5262 .5249 5242 .5234 .5227 .5223 .5213 .5201 .5188 .5185 .5181 .5165 
.0800 .5183 .5170 5163 .5156 .5149 .5146 .5186 .5124 .5111 .5108 .5105 .5089 
.0900 .5116 .5103 5096 .5089 .5082 .5079 .5070 5058 .5046 .5043 .5040 .5024 
.1000 .5057 .5044 5038 .5031 .5024 .5022 .5012 .5001 .4989 .4987 .4983 .4968 



TABLE 117. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Bjerrum- Continued 

(Electrolyte, 4.-=6) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9332 .9826 .9319 .9312 .9304 .9297 .9289 .9280 .9272 .9263 .9254 

.0002 .9094 .9085 .9076 .9067 .9057 .9047 .9037 .9026 .9015 .9004 .8992 
.0003 .8923 .8913 .8903 .8892 .8881 .8870 .8858 .8846 .8833 .8820 .8806 
.0004 .8787 .8776 .8765 .8753 .8741 .8729 .8716 .8702 .8688 .8674 .8659 
.0005 .8673 .8661 .8649 .8637 .8624 .8610 .8597 .8582 .8567 .8552 .8536 
.0006 .8574 .8562 .8549 .8535 .8522 .8508 .8494 .8478 .8462 .8447 .8430 
.0007 .8486 .8473 .8460 .8446 .8432 .8417 .8402 .8386 .8370 .8354 .8336 
.0008 .8407 .8894 .8380 .8365 .8351 .8335 .8320 .8804 .8287 .8270 .8252 
.0009 .8335 .8321 .8307 .8292 .8277 .8261 .8246 .8229 .8211 .8194 .8176 
.0010 .8269 .8255 .8240 .8225 .8209 .8193 .8177 .8160 .8142 .8124 .8105 
.0020 .7794 .7778 .7761 .7744 .7726 .7708 .7690 .7670 .7650 .7630 .7609 
.0030 .7490 .7473 .7454 .7437 .7418 .7399 .7381 .7359 .7338 .7318 .7296 
.0040 .7265 .7248 .7229 .7211 .7192 .7172 .7154 .7132 .7110 .7089 .7067 
.0050 .7088 .7071 .7051 .7033 .7014 .6993 .6975 .6953 .6931 .6910 .6888 
.0060 .6942 .6924 .6904 .6886 .6867 .6847 .6829 .6806 .6784 .6763 .6741 
.0070 .6818 .6800 .6780 .6762 .6743 .6722 .6704 .6682 .6660 .6639 .6617 
.0080 .6710 .6693 .6673 .6654 .6635 .6615 .6597 .6575 .6552 .6532 .6510 
.0090 .6615 .6598 .6578 .6560 .6541 .6521 .6503 .6481 .6459 .6438 .6417 
.0100 .6531 .6514 .6494 .6476 .6457 .6437 .6420 .6397 .6375 .6355 .6334 
.0200 .5993 .5977 .5957 .5940 .5923 .5904 .588Q .5868 .5847 .5829 .5809 
.0300 .5698 .5684 .5665 .5649 .5633 .5615 .5602 .5582 .5562 .5546 .5528 
.0400 .5502 .5489 .5470 .5456 .5440 .5423 .5412 .5392 .5373 .5359 .5342 
.0500 .5359 .5346 .5328 .5314 .5299 .5283 .5273 .5254 .5236 .5222 .5207 
'.0600 .5247 .5234 .5217 .5204 .5190 .5174 .5165 .5147 .5129 .5116 .5102 
.0700 .5156 .5144 .5127 .5115 .5101 .5086 .5077 .5060 .5043 .5031 .5017 
.0800 .5080 .5069 .5053 .5041 .5028 .5013 .5005 .4988, .4972 .4960 .4947 
.0900 .5016 .5006 .4989 .4977 .4965 .4951 .4943 .4927 .4911 .4900 .4887 
.1000 .4961 A950 .4934 .4923 .4911 A897 .4890 .4874 .4859 .4848 .4836 



TABLE 118. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Bjerrum 
(Electrolyte,z.-=8) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 80 85 38 40 45 

.0001 .9208 .9198 .9193 .9187 .9184 .9181 .9175 .9168 .9161 .9157 .9154 .9146 

.0002 .8927 .8920 .8913 .8906 .8902 .8898 .8891 .8882 .8878 .8868 .8864 .8854 

.0003 .8732 .8724 .8717 .8709 .8703 .8700 .8691 .8681 .8671 .8665 .8661 .8650 

.0004 .8578 .8570 .8562 .8553 .8547 .8543 .8584 .8528 .8512 .8506 .8501 .8489 
:0005 .8450 .8441 .8482 .8423 .8417 .8413 .8403 .8392 .8380 .8373 .8368 .8355 
.0006 .8340 .8380 .8321 .8812 .8805 .8301 .8290 .8279 .8266 .8259 .8254 .8240 
.0007 .8242 .8233 .8223 .8213 .8207 .8202 .8191 .8179 .8166 .8159 .8154 .8139 
.0008 .8155 .8145 .8136 .8125 .8119 .8114 .8102 .8090 .8077 .8069 .8064 .8049 
.0009 .8076 .8066 .8056 .8046 .8039 .8034 .8022 .8009 .7996 .7988 .7983 .7968 
.0010 .8004 .7994 .7983 .7973 .7966 .7961 .7949 .7936 .7922 .7914 .7909 .7893 
.0020 .7496 .7484 .7473 .7461 .7453 .7448 .7434 .7420 .7405 .7397 .7391 .7373 
.0030 .7179 .7166 .7154 .7142 .7184 .7129 .7115 .7100 .7084 .7076 .7070 .7052 
.0040 .6948 .6935 .6924 .6912 .6903 .6898 .6884 .6869 .6853 .6845 .6839 .6820 
.0050 .6769 .6755 .6744 .6732 .6723 .6718 .6704 .6689 .6673 .6665 .6659 .6641 
.0060 .6622 .6609 .6597 .6586 .6577 .6572 .6558 .6543 .6527 .6519 .6513 .6495 
.0070 .6499 .6485 .6474 .6463 .6454 .6449 .6435 .6420 .6404 .6397 .6391 .6373 
.0080 .6393 .6979 .6369 .6357 .6349 .6344 .6330 .6315 .6299 .6292 .6286 .6268 
.0090 .6361 .6287 .6276 .6265 .6256 .6251 .6238 .6223 .6207 .6200 .6195 .6176 
.0100 .6219 .6205 .6194 .6183 .6175 .6170 .6157 .6142 .6126 .6119 .6114 .6095 
.0200 .5705 .5691 .5682 .5673 .5665 .5661 .5649 .5635 .5620 .5615 .5610 .5593 
.0300 .5432 .5419 .5411 .5402 .5394 .5391 .5380 .5367 .5353 .5350 .53.45 .5329 
.0400 .5253 .5240 .5232 .5225 .5217 .5214 .5204 .5192 .5179 .5176 .5172 .5156 
.0500 .5123 .5110 .5103 .5096 .5089 .5086 .5076 .5065 .5053 .5050 .5046 .5031 
.0600 .5022 .5010 .5003 .4997 .4990 .4987 .4978 .4967 .4955 .4953 .4950 .4935 
.0700 .4941 .4929 .4923 A917 .4910 .4908 .4899 .4889 .4877 A875 .4872 .4858 
.0800 .4874 .4862 A857 A851 .4844 A842 .4834 .4824 .4812 .4811 .4808 A794 
.0900 .4818 .4805 .4800 A795 .4788 A786 .4778 .4769 .4758 .4757 .4754 4740 
.1000 .4769 .4757 .4752 .4746 .4740 .4738 .4731 .4721 A711 .4710 .4707 .4694 



TABLE 118. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Bjerrum- Continued 

(Electrolyte, zz-=8) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9139 .9130 .9122 .9113 .9104 .9094 .9084 .9074 .9063 .9058 .9041 

.0002 .8844 .8834 .8823 .8812 .8800 .8788 .8776 .8762 .8749 .8735 .8721 

.0003 .8639 .8627 .8614 .8601 .8588 .8575 .8561 .8546 .8531 .8515 .8499 

.0004 .8477 .8464 .8450 .8437 .8422 .8408 .8393 .8377 .8360 .8344 .8326 

.0005 .8343 .8329 .8814 .8300 .8285 .8269 .8254 .8237 .8219 .8202 .8184 

.0006 .8227 .8213 .8198 .8183 .8167 .8151 .8135 .8117 .8099 .8081 .8062 

.0007 .8126 .8111 .8095 .8080 .8064 .8047 .8030 .8012 .7993 .7975 .7955 

.0008 .8035 .8020 .8004 .7988 .7972 .7954 .7937 .7918 .7899 .7880 .7860 

.0009 .7954 :7938 .7922 .7905 .7889 .7871 .7854 .7834 .7814 .7795 .7775 

.0010 .7879 .7863 .7846 .7830 .7813 .7794 .7777 .7757 .7737 .7718 .7697 

.0020 .7358 .7341 .7322 .7304 .7285 .7265 .7247 .7226 .7204 .7183 .7161 

.0030 .7036 .7019 .6999 .6981 .6962 .6941 .6923 .6901 .6879 .6858 .6836 

.0040 .6805 .6788 .6768 .6749 .6730 .6710 .6692 .6669 .6647 .6627 .6604 

.0050 .6625 .6608 .6588 .6570 .6551 .6531 .6513 .6491 .6468 .6448 .6427 

.0060 .6480 .6463 '.6443 .6425 .6406 .6386 .6369 .6346 .6324 .6304 .6283 
.0070 .6358 .6341 .6321 .6303 .6284 .6265 .6248 .6226 .6204 .6185 .6164 
.0080 .6253 .6237 .6217 .6199 .6181 .6161 .6145 .6123 .6101 .6082 .6062 
.0090 .6162 .6146 .6126 .6108 .6090 .6071 .6055 .6033 .6012 .5993 .5973 
.0100 .6081 .6065 .6046 .6028 .6011 .5991 .5976 .5954 .5933 .5915 .5895 
.0200 .5581 .5567 .5549 .5534 .5518 .5500 .5488 .5468 .5449 .5434 .5417 
.0300 .5318 .5306 .5288 .5274 .5260 .5244 .5234 .5215 .5198 .5184 .5169 
.0400 .5147 .5135 .5118 .5106 .5092 .5078 .5069 .5051 .5035 .5022 .5009 
.0500 .5023 .5012 A996 A984 .4971 .4958 A950 A933 .4917 .4906 A894 
.0600 .4927 A918 .4901 A890 A879 A865 A859 A843 A827 A817 A805 
.0700 .4851 .4842 A826 .4815 A804 A791 A785 .4770. .4755 .4746 A735 
.0800 .4788 .4779 .4763 .4753 .4743 .4730 .4725 .4710 .4696 .4687 A677 
.0900 .4734 .4726 .4711 .4701 .4691 .4679 .4674 .4659 .4646 .4637 A627 
.1000 .4688 .4680 .4665 .4656 .4646 .4635 .4630 .4616 .4603 A595 .4585 



TABLE 119. Mean activity coefficients of electrolytes in aqueous solutions on a voluine basis-Bjerum 
(Eleetrolyte, zz-= 9) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9117 .9111 .9105 .9099 .9095 .9093 .9086 .9079 .9071 .9067 .9063 .9055 

.0002 .8817 .8809 .8802 .8795 .8790 .8786 .8778 .8769 .8759 .8753 .8749 .8738 

.0003 .8607 .8599 .8591 .8582 .8577 .8573 .8563 .8553 .8542 .8536 .8531 .8519 

.0004 .8443 .8434 .8425 .8416 .8410 .8406 .8395 .8384 .8372 .8366 .8361 .8347 

.0005 .8306 .8297 .8288 .8278 .8272 .8267 .8256 .8245 .8232 .8225 .8220 .8206 

.0006 .8190 .8180 .8170 .8160 .8153 .8149 .8137 .8125 .8112 .8105 .8099 .8085 

.0007 .8087 .8077 .8067 .8056 .8049 .8045 .8038 .8020 .8007 .7999 .7994 .7979 

.0008 .7996 .7985 .7975 .7964 .7957 .7952 .7940 .7927 .7913 .7906 .7900 .7885 

.0009 .7913 .7902 .7892 .7881 .7878 .7869 .7856 .7848 .7829 .7821 .7815 .7800 

.0010 .7838 .7826 .7816 .7805 .7797 .7792 .7780 .7766 .7752 .7744 .7738 .7722 

.0020 .7313 .7300 .7289 .7277 .7269 .7264 .7250 .7235 .7219 .7212 .7205 .7188 

.0030 .6990 .6977 .6966' .6954 .6945 .6940 .6926 .6911 .6895 .6887 .6881 .6862 

.0040 .6759 .6745 .6734 .6722 .6713 .6708 .6694 .6679 .6663 .6655 .6649 .6631 

.0050 .6580 .6566 .6555 .6543 .6535 .6529 .6516 .6501 .6484 .6477 .6471 .6452 

.0060 .6434 .6421 .6410 .6398 .6390 .6385 .6371 .6356 .6340 .6338 .6327 .6308 

.0070 .6813 .6299 .6288 .6277 .6269 .6264 .6250 .6235 .6219 .6213 .6207 .6188 

.0080 .6209 .6195 .6185 .6174 .6165 .6160 .6147 .6132 .6116 .6110 .6104 .6086 

.0090 .6119 .6105 .6094 .6083 .6075 .6070 .6057 .6043 .6027 .6021 .6015 .5997 

.0100 .6039 .6025 .6015 .6004 .5996 .5991 .5978 .5964 .5948 .5942 .5937 .5919 

.0200 .5544 .5530 .5522 .5513 .5505 .5501 .5490 .5477 .5462 .5458 .5453 .5437 

.0300 .5284 .5271 .5264 .5256 .5248 .5245 .5235 .5228 .5210 .5206 .5202 .5186 

.0400 .5116 .5103 .5096 .5089 .5082 .5079 .5070 .5058 .5046 .5043 .5040 .5024 

.0500 .4994 .4981 .4975 .4969 .4962 .4959 .4950 .4940 .4928 .4926 .4923 .4908 

.0600 .4900 .4888 .4882 .4876 .4870 .4867 .4859 .4849 .4837 .4836 .4833 .4819 

.0700 .4825 .4813 .4808 .4802 .4796 .4794 .4786 .4776 .4765 .4764 .4761 .4747 

.0800 .4763 .4751 .4746 .4741 .4735 .4733 .4725 .4716 .4705 .4704 .4702 .4688 

.0900 .4710 .4699 .4694 .4689 .4683 .4681 .4674 .4665 .4655 .4654 .4651 .4638 

.1000 .4665 .4654 .4649 .4645 .4639 .4637 .4630 .4621 .4611 .4611 .4608 .4596 



TABLE 119. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis -
Bjerrum- Continued 

(Electiolyte, zL_= 9) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 .85 90 95 100 

.0001 .9047 .9038 .9028 .9018 .9009 .8998 .8988 .8976 .8965 .8953 .8940 

.0002 .8728 .8717 .8705 .8693 .8680 .8667 .8654 .8640 .8625 .8611 .8595 

.0003 .8507 .8494 .8481 .8467 .8453 .8439 .8424 .8408 .8392 .8376 .8359 

.0004 .8335 .8321 .8307 .8292 .8277 .8261 .8246 .8229 .8211 .8194 .8176 

.0005 .8193 .8178 .8163 .8148 .8132 .8115 .8099 .8081 .8063 .8045 .8025 

.0006 .8071 .8056 .8040 .8024 .8008 .7991 .7974 .7955 .7936 .7918 .7898 

.0007 .7965 .7949 .7933 .7917 .7900 .7882 .7865 .7845 .7826 .7807 .7786 

.0008 .7870 .7854 .7837 .7821 .7804 .7785 .7768 .7748 .7728 .7709 .7688 

.0009 .7785 .7769 .7752 .7735 .7717 .7699 .7681 .7661 .7640 .7621 .7599 

.0010 .7707 .7691 .7673 .7656 .7638 .7620 .7602 .7581 .7561 .7541 .7519 

.0020 .7172 .7155 .7135 .7117 .7098 .7078 .7060 .7038 .7015 .6995 .6973 

.0030 .6847 .6829 .6810 .6791 .6772 .6752 .6734 .6711 .6689 .6668 .6646 

.0040 .6615 .6598 .6578 .6560 .6541 .6521 .6503 .6481 .6459 .6438 .6417 

.0050 .6437 .6421 .6400 .6382 .6364 .6344 .6327 .6304 .6282 .6263 .6242 

.0060 .6294 .6277 .6257 .6239 .6221 .6201 .6185 .6163 .6141 .6122 .6101 

.0070 .6174 .6158 .6138 .6120 .6102 .6083 .6067 .6045 .6024 .6005 .5985 

.0080 .6072 .6056 .6036 .6019 .6001 .5982 .5967 .5945 .5924 .5906 .5886 

.0090 .5983 .5968 .5948 .5931 .5914 .5895 .5880 .5859 .5838 .5820 .5800 

.0100 .5905 .5890 .5870 .5854 .5836 .5818 .5803 .5782 .5762 .5744 .5725 

.0200 .5426 .5412 .5394 .5380 .5365 .5348 .5337 .5318 .5300 .5286 .5270 

.0300 .5177 .5165 .5148 .5135 .5122 .5107 .5098 .5080 .5063 .5051 .5037 

.0400 .5016 .5006 .4989 .4977 .4965 .4951 .4943 .4927 .4911 .4900 .4887 

.0500 .4901 .4891 .4875 A864 .4852 .4839 .4833 .4817 .4802 .4792 .4781 

.0600 .4812 .4803 .4787 .4777 .4766 .4754 .4748 .4733 .4719 A710 .4699 

.0700 .4741 .4783 .4717 .4708 .4697 .4686 .4681 .4666 .4652 .4644 .4634 

.0800 .4683 .4675 A660 A651 .4641 .4629 .4625 .4611 .4598 .4590 .4580 

.0900 .4633 .4626 A611 .4602 A593 A582 A578 A564 A551 .4544 .4535 

.1000 .4591 A584 .4569 A561 .4552 .4541 .4538 A524 A512 A505 .4496 



TABLE 120. Mean activity coefficients of electrolytes in aqueous solutions on a olume basis-Bjerram
(Electrolyte, z+z-= 12) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 -40 45 

.0001 .8873 .8866 .8859 .8852 .8847 .8843 .8835 .8826 .8817 .8812 .8808 .8797 

.0002 

.0003 
.8512 
.8266 

.8503 

.8256 
.8494 
.8247 

.8486 

.8237 
.8480 
.8230 

.8476 

.8226 
.8465 
.8215 

.8455 

.8203 
.8443 
.8190 

.8437 

.8183 
.8432 
.8178 

.8419 

.8164 
.0004 .8076 .8066 .8056 .8046 .8039 .8034 .8022 .8009 .7996 .7988 .7983 .7968 
.0005 
.0006 

.7922 

.7791 
.7911 
.7779 

.7901 
.7769 

.7890 

.7758 
.7882 
.7750 

.7877 

.7745 
.7865 
.7732 

.7852 

.7719 
.7838 
.7704 

.7830 

.7696 
.7824 
.7691 

.7809 

.7674 
.0007 .7677 .7665 .7654 .7643 .7635 .7630 .7617 .7603 .7588 .7581 .7575 .7558 
.0008 .7576 .7564 .7554 .7542 .7534 .7529 .7516 .7502 .7486 .7478 .7472 .7455 
.0009 .7486 .7474 .7463 .7452 .7443 .7438 .7425 .7411 .7395 .7387 .7381 .7364 
.0010 .7405 .7392 .7381 .7370 .7361 .7356 .7343 .7328 .7312 .7305 .7298 .7281 
.0020 .6854 .6840 .6829 .6817 .6808 .6803 .6789 .6774 .6758 .6750 .6744 .6726 
.0030 
.0040 

.6528 

.6301 
.6514 
.6287 

.6503 

.6276 
.6492 
.6265 

.6483 

.6256 
.6478 
.6251 

.6464 

.6238 
.6449 
.6223 

.6433 

.6207 
.6426 
.6200 

.6420 

.6195 
.6401 
.6176 

.0050 

.0060 
.6128 
.5990 

.6114 

.5976 
.6104 
.5966 

.6093 

.5956 
.6084 
.5947 

.6080 

.5943 
.6067 
.5930 

.6052 
.5916 

.6036 

.5900 
.6030 
.5895 

.6024 

.5889 
.6006 
.5871 

.0070 .5876 .5862 .5853 .5843 .5834 .5830 .5817 .5803 .5788 .5783 .5777 .5760 

.0080 .5780 .5766 .5757 .5747 .5739 .5734 .5722 .5708 .5693 .5688 .5683 .5666 

.0090 .5696 .5683 .5674 .5664 .5656 .5652 .5640 .5627 .5612 .5607 .5602 .5585 

.0100 .5623 .5610 .5601 .5592 .5584 .5580 .5568 .5555 .5540 .5536 .5531 .5514 

.0200 .5183 .5170 .5163 .5156 .5149 .5146 .5136 .5124 .5111 .5108 .5105 .5089 

.0300 .4960 A948 .4942 .4935 A929 .4926 .4917 .4907 A895 .4893 A890 A876 

.0400 .4818 A805 .4800 .4795 A788 .4786 .4778 .4769 A758 .4757 .4754 .4740 

.0500 

.0600 
.4716 
.4638 

.4704 

.4627 
.4700 
.4623 

.4695 

.4618 
A689 
A618 

.4687 

.4611 
A679 
.4604 

.4670 
.4595 

.4660 
A585 

A659 
A585 

.4657 

.4583 
.4643 
.4570 

.0700 .4577 .4565 .4562 .4558 A552 .4551 .4544 .4536 A526 A526 .4524 .4512 

.0800 .4526 .4515 .4512 .4508 A502 .4501 .4495 .4487 A478 A478 .4476 .4464 

.0900 .4484 .4473 .4469 .4466 A461 .4459 .4454 A445 .4437 .4437 .4435 .4424 

.1000 .4447 .4436 .4433 .4430 .4425 .4424 .4418 A410 .4402 .4403 .4401 .4389 



TABLE 120. Mean activity coefficients of electrolytes wnaqueous solutionson a volume basis-
Bjerrun- Continued 

(Electrl]yte, - = 12) 

Ionic Temperature in degrees CeIsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8787 .8776 .8765 .8753 .8741 .8729 .8716 .8702 .8688 .8674 .8659 

.0002 .8407 .8894 .8380 .8865 .8351 .8335 .8320 .8304 .8287 .8270 .8252 

.0003 .8150 .8186 .8120 .8104 .8089 .8072 .8055 .8037 .8018 .8000 .7981 

.0004 .7954 .7988 .7922 .7905 .7889 .7871 .7854 .7834 .7814 .7795 .7775 

.0005 .7794 .7778 .7761 .7744 .7726 7708 .7690 .7670 .7650 .7630 .7609 

.0006 .7659 .7643 .7625 .7608 .7590 .7571 .7553 .7532 .7511 .7491 .7470 

.0007 .7543 .7526 .7508 .7490 .7472 .7452 .7484 .7413 .7392 .7372 .7350 

.0008 .7440 .7423 .7404 .7387 .7868 .7348 .7330 .7309 .7287 .7267 .7245 

.0009 .7348 .7331 .7312 .7294 .7275 .7256 .7237 .7216 .7194 .7173 .7151 

.0010 .7265 .7248 .7229 .7211 .7192 .7172 .7154 .7132 .7110 .7089 .7067 

.0020 .6710 .6693 .6673 .6654 .6685 .6615 .6597 .6575 .6552 .6532 .6510 

.0030 .6386 .6370 .6349 .6332 .6313 .6293 .6276 .6254 .6232 .6213 .6192 

.0040 .6162 .6146 .6126 .6108 .6090 .6071 .6055 .6033 .6012 .5998 .5973 

.0050 .5998 .5977 .5957 .5940 .5928 .5904 .5889 .5868 .5847 .5829 .5809 

.0060 .5858 .5843 .5823 .5807 .5790 .5771 .5757 .5736 .5716 .5699 .5680 

.0070 .5747 .5732 .5713 .5697 .5681 .5663 .5649 .5629 .5609 .5592 .5574 

.0080 .5654 .5639 .5620 .5605 .5589 .5571 .5558 .5538 .5518 .5503 .5485 

.0090 .5573 .5559 .5540 .5525 .5509 .5492 .5480 .5460 .5441 .5426 .5409 

.0100 .5502 .5489 .5470 .5456 .5440 .5423 .5412 .5392 .5373 .5359 .5342 

.0200 .5080 .5069 .5053 .5041 .5028 .5013 .5005 A988 A972 A960 A947 

.0300 A869 .4859 .4843 A833 A821 .4809 .4802 .4787 .4772 A762 A751 

.0400 .4734 A726 A711 .4701 A691 .4679 .4674 A659 .4646 .4637 .4627 

.0500 .4638 .4631 .4616 .4607 .4598 A587 .4583 A569' .4556 .4549 .4540 

.0600 .4566 .4559 .4545 .4536 .4527 A517 .4514 .4501 .4488 .4482 .4474 

.0700 .4508 A501 .4488 A480 .4472 .4462 .4459 .4446 .4435 .4429 .4421 

.0800 .4460 .4454 .4441 .4434 .4426 .4416 .4414 A402 .4391 .4385 .4378 

.0900 .4420 .4415 .4402 .4395 .4387 .4378 A377 .4365 .4354 A348 .4342 

.1000 .4386 A381 .4368 A362 .4354 A345 .4344 A333 .4322 A317 A311 



TABLE 121. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-Bjerrum 
(Electrolyte, z+z- = 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .8578 .8570 .8562 .8553 .8547 .8543 .8534 .8523 .8512 .8506 .8501 .8489 

.0002 .8155 .8145 .8136 .8125 .8119 .8114 .8102 .8090 .8077 .8069 .8064 .8049 

.0003 .7876 .7865 .7854 .7843 .7836 .7831 .7819 .7805 .7791 .7783 .7777 .7761 

.0004 7665 .7653 .7643 .7631 .7624 .7618 .7605 .7591 .7576 .7569 .7563 .7546 
.0005 .7496 .7484 .7473 .7461 .7453 .7448 .7434 .7420 .7405 .7397 .7391 .7373 
.0006 .7355 .7342 .7331 .7319 .7311 .7306 .7292 .7277 .7262 .7254 .7248 .7230 
.0007 .7233 .7220 .7209 .7197 .7189 .7184 .7170 .7155 .7139 .7131 .7125 .7107 
.0008 .7127 .7114 .7103 .7091 .7082 .7077 .7063 .7048 .7032 .7024 .7018 .7000 
.0009 .7033 .7020 .7008 .6996 .6988 .6983 .6969 .6954 .6938 .6930 .6924 .6905 
.0010 .6948 .6935 .6924 .6912 .6903 6898 .6884 .6869 .6853 .6845 .6839 .6820 
.0020 .6393 .6379 .6369 .6357 6349 .6344 .6330 .6315 .6299 .6292 .6286 .6268 
.0030 .6079 .6065 .6055 .6044 .6036 .6031 .6018 .6003 .5988 .5982 .5976 .5958 
.0040 .5865 .5851 .5841 .5831 .5823 .5819 .5806 .5792 .5777 .5772 .5766 .5749 
.0050 .5705 .5691 .5682 .5673 .5665 .5661 .5649 .5635 .5620 .5615 .5610 .5593 
.0060 .5580 .5566 .5557 .5548 .5540 .5536 .5525 .5512 .5497 .5493 .5488 .5471 
.0070 .5477 .5463 .5455 .5446 .5439 .5435 .5424 .5411 .5397 5393 .5388 .5372 
.0080 .5391 .5377 .5370 .5361 .5354 .5350 .5339 .5327 .5313 .5309 .5305 .5289 
.0090 .5317 .5304 .5296 .5288 .5281 .5277 .5267 .5255 .5241 .5238 .5234 .5218 
.0100 .5253 .5240 .5232 .5225 .5217 .5214 .5204 .5192 .5179 .5176 .5172 .5156 
.0200 .4874 .4862 .4857 .4851 .4844 .4842 .4834 .4824 .4812 .4811 .4808 .4794 
.0300 A688 A676 .4672 .4667 A661 .4659 .4652 .4643 A633 A633 .4630 .4617 
.0400 A571 A559 A556 A552 A546 .4545 .4538 A530 A520 A521 A518 A506 
.0500 A488 A477 .4474 A470 .4465 .4464 A458 .4450 A441 .4442 A440 .4428 
.0600 .4425 A415 A412 A409 A403 A403 A397 .4389 A381 .4382 .4380 A369 
.0700 .4376 .4365 .4363 .4360 .4355 .4354 .4349 .4342 A383 .4335 .4333 A322 
.0800 .4335 .4325 .4323 A320 .4315 .4315 .4310 A303 A295 .4296 .4295 .4284 
.0900 A301 .4291 .4289 A287 .4282 .4281 .4277 .4270 A262 .4264 A263 .4252 
.1000 .4272 A262 A260 A258 4253 .4253 .4249 A242 .4235 .4237 .4235 .4225 



TABLE 121. Mean activity coefficients of electrolytes in aqueous solutions on a volume basis-
Bjerrum- Continued 

(Electrolyte, z z- = 16) 

ionic Temperature indegrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8477 .8464 .8450 '.8437 .8422 .8408 .8393 .8377 .8360 .8344 .8326 

.0002 .8035 .8020 .8004 .7988 .7972 .7954 .7937 .7918 .7899 .7880 .7860 

.0003 .7747 .7731 .7713 .7696 .7678 .7660 .7642 .7622 .7601 .7581 .7560 

.0004 .7531 .7514 .7496 .7478 .7460 .7440 .7422 .7401 .7380 .7359 .7337 

.0005 .7358 .7341 .7322 .7304 .7285 .7265 .7247 .7226 .7204 .7183 .7161 

.0006 .7214 .7197 .7178 .7160 .7141 .7121 .7102 .7080 .7058 .7038 .7015 

.0007 .7091 .7074 .7055 .7036 .7017 .6997 .6979 .6957 .6934 .6914 .6891 

.0008 .6984 .6967 .6947 .6929 .6910 .6890 .6871 .6849 .6827 .6806 .6784 

.0009 .6890 .6872 .6852 .6834 .6815 .6795 .6777 .6754 .6732 .6711 .6689 

.0010 .6805 .6788 .6768 .6749 .6730 .6710 .6692 .6669 .6647 .6627 .6604 

.0020 .6253 .6237 .6217 .6199 .6181 .6161 .6145 .6123 .6101 .6082 .6062 

.0030 .5945 .5929 .5909 .5893 .5875 .5856 .5842 .5821 .5800 .5782 .5763 

.0040 .5736 .5721 .5702 .5686 .5670 .5652 .5638 .5618 .5598 .5582 .5564 

.0050 .5581 .5567 .5549 .5534 .5518 .5500 .5488 .5468 .5449 .5434 .5417 

.0060 .5460 .5447 .5428 .5414 .5399 .5382 .5371 .5351 .5333 .5318 .5302 

.0070 .5361 .5349 .5331 .5317 .5302 .5286 .5275 .5257 .5239 .5225 .5209 
.0080 .5279 .5266 .5249 .5235 .5221 .5206 .5196 .5177 .5160 .5147 .5132 
.0090 .5208 .5196 .5179 .5166 5152 .5137 .5128 .5110 .5093 .5080 .5066 
.0100 .5147 .5135 .5118 .5106 .5092 .5078 .5069 .5051 .5035 .5022 .5009 
.0200 .4788 A779 A763 .4753 .4743 A730 A725 A710 A696 A687 .4677 
.0300 .4612 A605 A590 A582 .4572 A562 A558 .4544 A532 A525 A516 
.0400 .4502 A496 .4482 .4474 A466 A456 .4454 .4441 .4429 A423 .4416 
.0500 .4425 .4419 .4406 A399 .4391 .4382 .4381 A368 .4357 .4352 .4346 
.0600 .4366 .4361 .4348 A342 .4335 .4326 .4325 .4314 .4303 .4299 A293 
.0700 .4320 .4315 .4303 .4297 .4290 .4282 .4282 A271 .4260 .4256 .4251 
.0800 .4282 .4278 .4266 .4260 .4254 .4246 .4246 A235 .4225 .4222 .4217 
.0900 .4251 .4246 .4235 .4229 .4223 .4216 .4216 .4206 .4196 .4193 .4188 
.1000 A224 .4220 .4208 .4203 .4197 A190 .4191 A181 .4171 .4168 A164 



TABLE 122. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Bjerrum
(Electrolyte, z+,-= 1) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9889 .9888 .9887 .9886 .9886 .9885 .9884 .9883 .9882 .9882 .9881 .9880 

.0002 .9844 .9843 .9841 .9840 .9840 .9839 .9838 .9836 .9835 .9834 .9834 .9832 

.0003 .9809 .9808 .9807 .9805 .9805 .9804 .9802 .9801 .9799 .9798 .9797 .9795 

.0004 .9781 .9779 .9778 .9776 .9775 .9775 .9773 .9771 .9769 .9768 .9767 .9765 

.0005 .9756 .9754 .9753 .9751 .9750 .9749 .9747 .9745 .9743 .9741 .9741 .9738 

.0006 .9734 .9732 .9730 .9728 .9727 .9726 .9724 .9722 .9719 .9718 .9717 .9714 

.0007 .9713 .9711 .9709 .9707 .9706 .9705 .9703 .9700 .9698 .9696 .9695 .9692 

.0008 .9694 .9692 .9690 .9688 .9687 .9686 .9683 .9681 .9678 .9676 .9675 .9672 

.0009 .9677 .9675 .9672 .9670 .9669 .9667 .9665 .9662 .9659 .9658 .9657 .9653 

.0010 .9660 .9658 .9656 .9653 .9652 .9650 .9648 .9645 .9642 .9640 .9639 .9636 

.0020 .9529 .9526 .9523 .9520 .9518 .9516 .9513 .9509 .9505 .9502 .9501 .9496 

.0030 .9433 .9429 .9425 .9421 .9419 .9417 .9413 .9408 .9403 .9401 .9399 .9393 

.0040 .9354 .9349 .9345 .9341 .9338 .9336 .9331 .9326 .9321 .9317 .9315 .9309 

.0050 .9285 .9281 .9276 .9271 .9268 .9266 .9261 .9255 .9250 .9246 .9244 .9237 

.0060 .9225 .9220 .9215 .9210 .9207 .9205 .9199 .9193 .9187 .9183 .9180 .9174 

.0070 .9171 .9166 .9161 .9155 .9152 .9149 .9143 .9137 .9130 .9126 .9123 .9116 

.0080 .9121 .9116 .9110 .9105 .9101 .9098 .9092 .9085 .9079 .9074 .9071 .9064 

.0090 .9076 .9070 .9064 .9058 .9054 .9052 .9045 .9038 .9031 .9027 .9024 .9016 

.0100 .9033 .9027 .9021 .9015 .9011 .9008 .9001 .8994 .8986 .8982 .8979 .8971 

.0200 .8711 .8703 .8696 .8688 .8683 .8680 .8671 .8662 .8653 .8647 .8643 .8633 

.0300 .8488 .8479 .8471 .8462 .8457 .8453 .8443 .8433 .8422 .8416 .8412 .8400 

.0400 .814 .8305 .8296 .8286 .8281 .8276 .8266 .8255 .8244 .8237 .8233 .8220 

.0500 .8171 .8161 .8152 .8142 .8135 .8131 .8120 .8109 .8097 .8090 .8085 .8072 

.0600 .8048 .8038 .8028 .8018 .8012 .8007 .7996 .7984 .7972 .7965 .7960 .7946 

.0700 .7941 .7931 .7921 .7910 .7904 .7899 .7888 .7875 .7862 .7855 .7850 .7836 

.0800 .7846 .7835 .7825 .7814 .7808 .7803 .7791 .7779 .7765 .7758 .7753 .7739 

.0900 .7761 .7749 .7739 .7728 .7721 .7716 .7704 .7692 .7678 .7671 .7666 .7651 

.1000 .7683 .7671 .7661 .7650 .7643 .7638 .7626 .7613 .7599 .7592 .7586 .7571 



TABLE 122. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -
Bjerrum- Continued 

(Eletrolyte, z+z.= 1) 

Ionic Temperature in degrees Celsius 
strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9879 .9878 .9877 .9876 .9874 .9873 .9872 .9870 .9869 .9867 .9866 

.0002 .9830 .9829 .9827 .9825 .9824 .9822 .9820 .9818 .9816 .9814 .9811 

.0003 .9794 .9792 .9790 .9787 .9785 .9783 .9781 .9778 .9776 .9773 .9771 

.0004 .9763 .9760 .9758 .9756 .9753 .9751 .9748 .9745 .9742 .9740 .9736 

.0005 .9736 .9733 .9731 .9728 .9725 .9723 .9720 .9717 .9713 .9710 .9707 

.0006 .9712 .9709 .9706 .9703 .9700 .9697 .9694 .9691 .9687 .9684 .9680 

.0007 .9690 .9687 .9684 .9681 .9678 .9674 .9671 .9667 .9664 .9660 .9656 

.0008 .9669 .9666 .9663 .9660 .9656 .9653 .9649 .9645 .9642 .9638 .9633 

.0009 .9650 .9647 .9644 .9640 .9637 .9633 .9629 .9625 .9621 .9617 .9612 

.0010 .9633 .9629 .9626 .9622 .9618 .9614 .9610 .9606 .9602 .9597 .9598 

.0020 .9492 .9487 .9483 .9478 .9473 .9467 .9462 .9456 .9450 .9445 .9438 

.0030 .9388 .9383 .9377 .9371 .9365 .9359 .9353 .9346 .9339 .9332 .9325 

.0040 .9304 .9298 .9291 .9285 .9278 .9271 .9264 .9256 .9249 .9241 .9233 

.0050 .9231 .9224 .9217 .9210 .9203 .9195 .9188 .9180 .9171 .9163 .9154 

.0060 .9167 .9160 .9152 .9145 .9137 .9129 .9121 .9112 .9103 .9094 .9084 

.0070 .9109 .9102 .9094 .9086 .9077 .9069 .9060 .9051 .9041 .903 .9021 

.0080 .9056 .9048 .9040 .9032 .9023 .9014 .9005 .8995 .8985 .8975 .8965 

.0090 .9008 .9000 .8991 .8982 .8973 .8964 .8954 .8944 .8934 .8923 .8912 

.0100 .8963 .8954 .8945 .8936 .8927 .8917 .8907 .8897 .8886 .8875 .8863 

.0200 .8623 .8612 .8601 .8590 .8578 .8566 .8554 .8541 .8527 .8514 .8500 

.0300 .8389 .8378 .8365 .8352 .8339 .8326 .8313 .8298 .8283 .8269 .8253 

.0400 .8208 .8196 .8182 .8169 .8155 .8141 .8127 .8111 .8095 .8079 .8063 

.G500 .8060 .8047 .8082 .8018 .8004 .7989 .7974 .7958 .7941 .7925 .7908 

.0600 .7933 .7920 .7905 .7890 .7875 .7860 .7845 .7828 .7810 .7794 .7776 
.0700 .7823 .7809 .7794 .7779 .7763 .7747 .7732 .7715 .7697 .7680 .7662 
.0800 .7725 .7711 .7695 .7680 .7664 .7648 .7633 .7615 .7597 .7580 .7561 
.0900 .7638 .7623 .7607 .7591 .7575 .7559 .7544 .7526 .7507 .7490 .7471 
.1000 .7558 .7543 .7527 .7511 .7495 .7478 .7463 .7444 .7426 .7408 .7389 



TABLE 123. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis -Bjerrum 
(Electrolyte, zz-=2) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9781 .9779 .9778 .9776 .775 .9775 .9773 .9771 .9769 .9768 .9767 .9765 

.0002 .9694 .9692 .9690 .9688 .9687 .9686 .9683 .9681 .9678 .9676 .9675 .9672 

.0003 .9630 .9627 .9625 .9622 .9620 .9619 .9616 .9613 .9610 .9608 .9607 .9603 

.0004 .9576 .9573 .9570 .9567 .9565 .9564 .9561 .9557 .9554 .9551 .9550 .9546 

.0005 .9529 .9526 .9523 .9520 .9518 .95f6 .9513 .9509 .9505 .9502 .9501 .9496 

.0006 .9488 .9485 .9481 .9478 .9475 .9474 .9470 .9466 .9461 .9459 .9457 .9452 

.0007 .9450 .9447 .9443 .9439 .9437 .9435 .9431 .9427 .9422 .9419 .9417 .9412 

.0008 .9416 .9412 .9408 .9404 9401 .9400 .9395 .9391 .9386 .9383 .9381 .9375 

.0009 .9384 .9380 .9376 .9371 .9369 .9367 .9362 .9357 .9352 .9349 .9347 .9341 

.0010 .9354 .9349 .9345 .9341 .9338 .9336 .9331 .9326 .9321 .9317 .9315 .9309 

.0020 .9121 .9116 .9110 .9105 .9101 .9098 .9092 .9085 .9079 .9074 .9071 .9064 

.0030 .8955 .8949 .8942 .8936 .8932 .8929 .8921 .8914 .8906 .8901 .8898 .8889 

.0040 .8823 .8815 .8808 .8801 .8797 .8793 .8785 .8777 .8768 .8763 .8759 .8750 

.0050 .8711 .8703 .8696 .8688 .8683 .8680 .8671 .8662 .8653 .8647 .8643 .8633 

.0060 .8614 .8606 .8598 .8589 .8584 .8581 .8572 .8562 .8552 .8547 .8542 .8532 

.0070 .8528 .8519 .8511 .8502 .8497 .8493 .8484 .8474 .8463 .8457 .8453 .8442 

.0080 .8450 .8441 .8433 .8424 .8418 .8414 .8405 .8394 .8383 .8377" .8373 .8361 

.0090 .8379 .8370 .8361 .8352 .8346 .8342 .8332 .8322 .8311 .8304 .8300 .8288 

.0100 .8314 .8305 .8296 .8286 .8281 .8276 .8266 .8255 .8244 .8237 .8233 .8220 

.0200 .7846 .7835 .7825 .7814 .7808 .7803 .7791 .7779 .7765 .7758 .7753 .7739 

.0300 .7545 .7533 .7523 .7511 .7504 .7499 .7487 .7473 .7460 .7452 .7447 .7431 

.0400 .7322 .7310 .7299 .7287 .7280 .7275 .7262 .7249 .7234 .7227 .7221 .7205 

.0500 .7146 .7133 .7122 .7110 .7103 .7098 .7085 .7071 .7056 .7049 .7043 .7027 

.0600 .7000 .6987 .6976 .6964 .6957 .6952 .6939 .6924 .6910 .6903 .6897 .6880 

.0700 .6876 .6863 .6852 .6840 .6832 .6827 .6814 .6800 .6785 .6779 .6773 .6756 

.0800 .6768 .6755 .6745 .6733 .6725 .6720 .6707 .6693 .6678 .6671 .6665 .6649 

.0900 .6674 .6660 .6650 .6638 .6630 .6625 .6612 .6598 .6583 .6577 .6571 .6554 

.1000 .6589 .6576 .6565 .6553 .6546 .6541 .6528 .6514 .6499 .6493 .6487 .6470 



TABLE 123. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Bjerrum- Continued 

(Elewnolyte, e~z- =2) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9763 .9760 .9758 .9756 .9753 .9751 .9748 .9745 .9742 .9740 .9736 

.0002 .9669 .9666 .9663 .9660 .9656 .9653 .9649 .9645 .9642 .9638 .9633 

.0003 .9600 .9596 .9592 .9588 .9584 .9580 .9576 .9571 .9566 .9561 .9556 

.0004 .9542 .9538 .9533 .9529 .9524 .9520 .9515 .9509 .9504 .9499 .9498 

.0005 .9492 .9487 .9483 .9478 .9473 .9467 .9462 .9456 .9450 .9445 .9438 

.0006 .9448 .9443 .9437 .9482 .9427 .9421 .9415 .9409 .9403 .9396 .9390 

.0007 .9407 .9402 .9396 .9391 .9385 .9379 .9373 .9366 .9360 .9353 .9346 

.0008 .9370 .9365 .9359 .9353 .9347 .9340 .9334 .9327 .9320 .9313 .9305 

.0009 .9336 .9330 .9324 .9318 .9311 .9304 .9298 .9290 .9283 .9276 .9268 

.0010 .9304 .9298 .9291 .9285 .9278 .9271 .9264 .9256 .9249 .9241 .9233 

.0020 .9056 .9048 .9040 .9032 .9023 .9014 .9005 .8995 .8985 .8975 .8965 

.0030 .8880 .8871 .8862 .8852 .8842 .8832 .8821 .8810 .8799 .8787 .8775 

.0040 .8740 .8730 .8720 .8709 .8698 .8687 .8676 .8664 .8651 .8639 .8625 

.0050 .8623 .8612 .8601 .8590 .8578 .8566 .8554 .8541 .8527 .8514 .8500 

.0060 .8521 .8510 .8498 .8486 .8474 .8461 .8449 .8435 .8421 .8407 .8392 

.0070 .8431 .8419 .8407 .8394 .8382 .8369 .8356 .8341 .8327 .8312 .8297 

.0080 .8350 .8338 .8325 .8312 .8299 .8285 .8272 .8257 .8242 .8227 .8211 

.0090 .8276 .8264 .8250 .8237 .8224 .8210 .8196 .8181 .8165 .8150 .8134 

.0100 .8208 .8196 .8182 .8169 .8155 .8141 .8127 .8111 .8095 .8079 .8063 

.0200 .7725 .7711 .7695 .7680 .7664 .7648 .7633 .7615 .7597 .7580 .7561 

.0300 .7417 .7403 .7386 .7370 .7353 .7336 .7321 .7302 .7283 .7265 .7246 

.0400 .7191 .7176 .7159 .7142 .7126 .7108 .7092 .7073 .7054 .7036 .7016 

.0500 .7013 .6998 .6980 .6964 .6947 .6929 .6913 .6894 .6874 .6856 .6837 

.0600 .6866 .6851 .6833 .6817 .6800 .6782 .6767 .6747 .6727 .6710 .6690 

.0700 .6742 .6727 .6709 .6693 .6676 .6658 .6643 .6623 .6603 .6586 .6567 

.0800 .6635 .6620 .6602 .6585 .6568 .6551 .6536 .6517 .6497 .6479 .6460 

.0900 .6541 .6526 .6507 .6491 .6474 .6457 .6442 .6423 .6403 .6886 .6367 

.1000 .6457 .6442 .6424 .6408 .6391 .6374 .6359 .6340 .6320 .6303 .6284 



TABLE 124. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Bjerrum 
(Electrolyte,z-.3) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9677 .9675 .9672 .9670 .9669 .9667 .9665 .9662 .9659 .9658 .9657 .9653 

.0002 .9552 .9549 .9546 .9543 .9541 .9589 .9536 .9532 .9528 .9526 .9524 .9520 

.0003 .9459 .9456 .9452 .9448 .9446 .9444 .9440 .9436 .9431 .9429 .9427 .9422 

.0004 .9384 .9380 .9376 .9371 .9869 .9367 .9362 .9357 .9352 .9349 .9347 .9341 

.0005 .9318 .9314 .9310 .9305 .9302 .9300 .9295 .9289 .9284 .9281 .9278 .9272 

.0006 .9261 .9256 .9251 .9246 .9243 .9241 .9235 9280 .9224 .9220 .9218 .9211 

.0007 .9208 .9203 .9198 .9193 .9190 .9187 .9182 .9176 .9169 .9165 .9163 .9156 

.0008 .9161 .9i55 .9150 .9145 .9141 .9139 .9133 .9126 .9119 .9116 .9113 .9105 
.0009 .9117 .9111 .9106 .9100 .9096 .9094 .9087 .9081 .9074 .9069 .9067 .9059 
.0010 .9076 .9070 .9064 .9058 .9054 .9052 .9045 .9038 .9031 .9027 .9024 .9016 
.0020 .8765 .8757 .8750 .8742 .8738 .8734 .8726 .8717 .8708 .8703 .8699 .8689 
.0030 .8548 .8540 .8532 .8523 .8518 .8514 .8505 .8495 .8485 .8479 .8475 .8463 
.0040 .8379 .8370 .8361 .8352 .8346 .8342 .8332 .8322 .8311 .8304 .8300 .8288 
.0050 .8239 .8280 .8221 .8211 .8205 .8201 .8190 .8179 .8167 .8161 .8156 .8143 
.0060 .8120 .8110 .8100 .8090 .8084 .8079 .8068 .8057 .8045 .8038 .8033 .8020 
.0070 .8015 .8004 .7995 .7984 .7978 .7973 .7962 .7950 .7937 .7931 .7925 .7912 
.0080 .7922 .7911 .7901 .7890 .7884 .7879 .7867 .7855 .7842 .7835 .7830 .7816 
.0090 .7837 .7826 .7816 .7805 .7799 .7794 .7782 '.7769 .7756 .7749 .7744 .7729 
.0100 .7761 .7749 .7739 .7728 .7721 .7716 .7704 .7692 .7678 .7671 .7666 .7651 
.0200 .7229 .7217 .7206 .7194 .7187 .7182 .7169 .7155 .7141 .7133 .7128 .7111 
.0300 .6905 .6892 .6881 .6869, .6862 .6857 .6844 .6830 .6815 .6808 .6802 .6786 
.0400 .6674 .6660 .6650 .6638 .6630 .6625 .6612 .6598 .6583 .6577 .6571 .6554 
.0500 .6495 .6482 .6471 .6460 .6452 .6447 .6434 .6420 .6406 .6399 .6393 .6377 
.0600 .6351 .6337 .6327 .6316 .6308 .6303 .6291 .6277 .6262 .6256 .6250 .6234 
.0700 .6230 .6217 .6207 .6196 .6188 .6184 .6171 .6157 .6143 .6137 .6131 .6115 

.0800 .6128 .6114 .6104 .6093 .6086 .6081 .6069 .6055 .6041 .6035 .6030 .6014 

.0900 .6038 .6025 .6015 .6004 .5997 .5993 .5980 .5967 .5953 .5947 .5942 .5926 

.1000 .5959 .5946 .5937 .5926 .5919 .5914 .5902 .5889 .5875 .5870 .5865 .5849 



TABLE 124. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Bjerrum - Continued 

(Electrolyte, zz.=3) 

cTemperatureIonic in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9650 .9647 .9644 .9640 .9637 .9633 .9629 .9625 .9621 .9617 .9612 

.0002 .9516 .9512 .9507 .9502 .9498 .9493 .9487 .9482 .9476 .9471 .9465 

.0003 .9417 .9412 .9406 .9401 .9395 .9889 .9383 .9377' .9370 .9363 .9356 

.0004 .9336 .9330 .9324 .9318 .9311 .9304 .9298 .9290 .9283 .9276 .9268 

.0005 .9266 .9260 .9253 .9246 .9239 .9232 .9225 .9217 .9209 .9200 .9192 

.0006 .9204 .9198 .9190 .9183 .9176 .9168 .9160 .9152 .9148 .9134 .9125 

.0007 .9149 .9142 .9134 .9126 .9118 .9110 .9102 .9093 .9084 .9074 .9065 
,0008 .9098 .9091 .9083 .9074 .9066 .9057 .9049 .9089 .9030 .9020 .9010 
.0009 .9051 .9043 .9035 .9027 .9018 .9009 .9000 .8990 .8980 .8970 .8959 
.0010 .9008 .9000 .8991 .8982 .8973 .8964 .8954 .8944 .8934 .8923 .8912 
.0020 .8679 .8669 .8658 .8647 .8636 .8624 .8613 .8600 .8587 .8574 .8560 
.0030 .8453 .8441 .8429 .8416 .8404 .8391 .8878 .8364 .8349 .8335 .8320 
.0040 .8276 .8264 .8250 .8237 .8224 .8210 .8196 .8181 .8165 .8150 .8134 
.0050 .8131 .8118 .8104 .8090 .8076 .8061 .8047 .8031 .8015 .7999 .7982 
.0060 .8007 .7994 .7979 .7965 .7950 .7935 .7920 .7903 .7886 .7870 .7853 
.0070 .7899 .7885 .7870 .7855 .7840 .7824 .7809 .7792 .7775 .7758 .7740 
.0080 .7803 .7789 .7773 .7758 .7743 .7727 .7711 .7694 .7676 .7659 .7641 
.0090 .7716 .7702 .7686 .7671 .7655 .7639 .7623 .7606 .7587 .7570 .7552 
.0100 .7638 .7623 .7607 .7591 .7575 .7559 .7544 .7526 .750/ .7490 .7471 
.0200 .7097 .7082 .7065 .7048 .7031 .7014 .6998 .6979 .6959 .6941 .6922 
.0300 .6772 .6756 .6738 .6722 .6705 .6687 .6672 .6653 .6633 .6615 .6596 
.0400 .6541 .6526 .6507 .6491 .6474 .6457 .6442 .6423 .6403 .6386 .6867 
.0500 .6364 .6349 .6331 .6315 .6298 .6281 .6267 .6248 .6228 .6211 .6193 
.0600 .6221 .6207 .6188 .6173 .6156 .6140 .6126 .6107 .6087 .6071 .6053 
.0700 .6102 .6088 .6070 .6055 .6039 .6022 .6009 .5990 .5971 .5956 .5938 
.0800 .6002 .5988 .5970 .5955 .5939 .5923 .5910 .5891 .5872 .5857 .5840 
.0900 .5914 .5900 .5883 .5868 .5852 .5836 .5824 .5806 .5787 .5772 .5755 
.1000 .5837 .5824 .5806 .5792 .5776 .5760 .5749 .5731 .5712 .5698 .5681 



TABLE 125. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Bjerrun 
(Electrolyte, z-4) 

ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9576 .9573 .9570 .9567 .9565 .9564 .9561 .9557 .9554 .9551 .9550 .9546 

.0002 .9416 .9412 .9408 .9404 .9401 .9400 .9395 .9391 .9386 .9383 .9381 .9375 

.0003 .9298 .0294 .9289 .9284 .9282 .9279 .9274 .9269 .9263 .9260 .9257 .9251 
.0004 .9203' .9198 .9193 .9187 .9184 .9182 .9176 .9170 .9163 .9160 .9157 .9150 
.0005 .9121 .9116 .9110 .9105 .9101 .9098 .9092 .9085 .9079 .9074 .9071 .9064 
.0006 .9050 .9044 .9038 .9032 .9028 .9025 .9018 .9011 .9004 .8999 .8996 .8988 
007 .8985 .8979 .8973 .8966 .8962 .8959 .8952 .8945 .8987 .8932 .829 .8920 

.0008 .8927 .8920 .8914 .8907 .8902 .8899 .8892 .8884 .3S76 .8871 .8868 .8859 
.0009 .8873 .8866 .8859 .8852 .8848 .M844 .8837 .8829 .882 .8815 .8812 .802 
.0010 .8823 .8815 .8808 .8801 .8797 .8793 .8785 .8777 .8768 .8763 .8759 .8750 
.0020 .8450 .8441' .8433 .8424 .8418 .8414 .8405 .8394 .8383 .8377 .8373 .8361 
.0030 .8198 .8188 .8179 .8169 .8163 .8158 .8148 .8136 .8124 .8118 .8113 .8100 
.0040 
.0050 

.8004 

.7846 
.7994 
.7835 

.7984 

.7825 
.7973 
.7814 

.7967 

.7808 
.7962 
.7803 

.7951 

.7791 
.7939 
.7779 

.7926 

.7765 
.7919 
.7758 

.7914 

.7753 
.7900 
.7739 

.0060 .7713 .7702 .7691 .7680 .7673 .7668 .7656 .7643 .7630 .7623 .7617 .7602 

.0070 .7598 .7586 .7575 .7564 .7557 .7552 .7540 .7526 .7513 .7505 .7500 .7485 

.0080 .7496 .7484 .7473 .7462 .7454 .7449 .7437 .7423 .7409 .7402 .7397 7381 

.0090 .7405 .7392 .7382 .7370 .7363 .7358 .7345 .7332 .7317 .7310 .7304 .7289 

.0100 .7322 .7310 .7299 .7287 .7280 .7275 .7262 .7249 .7234 .7227 .7221 .7205 

.0200 .6768 .6755 .6745 .6733 .725 .6720 .6707 .6693 .6678 .6671 .6665 .6649 

.0300 .6444 .6430 .6420 .6408 .6401 .6396 .6383 .6369 .6355 .6348 .6343 .6326 

.0400 .6218 .6205 .6195 .6183 .6176 .6171 .6159 .6145 .6131 .6125 .6119 .6103 

.0500 .6048 .6034 .6025 .6013 .6006 .6002 .5990 .5976 .5962 .5957 .5951 .5935 

.0600 .5912 .5898 .5889 .5878 .5871 .5867 .5855 .5842 .5828 .5823 .5818 .5802 

.0700 .5799 .5786 .5777 .5767 .5760 .5756 .5744 .5731 .5718 .5713 .5708 .5692 

.0800 .5705 .5691 .5683 .5673 .5666 .5662 .5651 .5638 .5625 .5620 .5615 .5600 

.0900 .5623 .5610 .5602 .5592 .5585 .5581 .5570 .5558 .5545 .5541 .5536 .5521 

.1000 .5551 .5538 .5531 .5521 .5514 .5511 .5500 .5488 .5475 .5471 .5466 .5451 



TABLE 125. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Bjerrum- Continued 

(Electolyt., z-=4) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9542 .9538 .9533 .9529 .9524 .9520 .9515 .9509 .9504 .9499 .9493 

.0002 .9370 .9365 .9359 .9353 .9347 .9340 .9334 .9327 .9320 .9313 .9305 

.0003 .9245 .9238 .9231 .9224 .9217 .9210 .9202 .9194 .9186 .9177 .9169 

.0004 .9143 .9136 .9128 .9120 .9112 .9104 .9096 .9087 .9077 .9068 .9058 

.0005 .9056 .9048 .9040 .9032 .9023 .9014 .9005 .8995 .8985 .8975 .8965 

.0006 .8980 .8972 .8963 .8954 .8945 .8935 .8926 .8915 .8904 .8894 .8882 

.0007 .8912 .8903 .8894 .8884 .8875 .8865 .8854 .8844 .8832 .8821 .8809 

.0008 .8850 .8841 .8831 .8821 .8811 .8800 .8790 .8779 .8767 .8755 .8743 

.0009 .8793 .8783 .8773 .8763 .8752 .8742 .8731 .8719 .8707 .8695 .8682 

.0010 .8740 .8730 .8720 .8709 .8698 .8687 .8676 .8664 .8651 .8639 .8625 

.0020 .8350 .8338 .8325 .8312 .8299 .8285 .8272 .8257 .8242 .8227 .8211 

.0030 .8088 .8074 .8060 .8046 .8032 .8017 .8003 .7986 .7970 .7954 .7936 

.0040 .7888 .7874 .7859 .7844 .7829 .7813 .7798 .7781 .7763 .7747 .7729 

.0050 .7725 .7711 .7695 .7680 .7664 .7648 .7633 .7615 .7597 .7580 .7561 

.0060 .7589 .7574 .7558 .7542 7526 .7510 .7494 .7476 .7457 .7440 .7421 

.0070 .7471 .7456 7439 .7424 .7407 .7390 .7375 .7356 .7337 .7319 .7300 

.0080 .7367 .7352 .7335 .7319 .7303 .7286 .7270 .7251 .7232 .7214 .7195 

.0090 J275 .7260 .7242 .7226 .7210 .7192 .7176 .7158 .7138 .7120 .7101 

.0100 .7191 .7176 .7159 .7142 .7126 .7108 .7092 .7073 .7054 .7036 .7016 

.0200 .6635 .6620 .6602 .6585 .6568 .6551 .6536 .6517 .6497 .6479 .6460 

.0300 .6313 .6298 .6280 .6264 .6248 .6231 .6217 .6197 .6178 .6161 .6143 

.0400 .6090 .6076 .6058 .6043 .6027 .6010 .5997 .5979 .5959 .5944 .5926 

.0500 .5923 .5910 .5892 .5877 .5861 .5845 .5833 .5815 .5796 .5781 .5764 

.0600 .5790 .5777 .5760 .5745 .5730 .5715 .5703 .5685 .5667 .5653 .5636 
.0700 .5681 .5669 .5651 .5637 .5623 .5608 .5596 .5579 .5561 .5548 .5532 
.0800 .5589 .5577 .5560 .5547 .5532 .5517 .5507 .5490 .5472 .5459 .5444 
.0900 .5510 .5498 .5482 .5468 .5454 .5440 .5430 .5413 .5396 .5383 .5368 
.1000 .5441 .5430 .5413 .5400 .5386 .5372 .5363 .5346 .5329 .5317 .5303 



TABLE 126. Mean activity coe6cients of electrolytes in aqueous solutions on a weight basis-Bjerrum 
(Eectrolyte, z. 6) 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9384 .9380 .9376 .9371 .9369 .9367 .9362 .9357 .9352 .9349 .9347 .9341 

.0002 .9161 .9155 .9150 .9145 .9141 .9139 .9133 .9126 .9119 .9116 .9113 .9105 

.0003 .9001 .8995 .8988 .8982 .8978 .8975 .8968 .8961 .8953 8948 .8945 .8937 

.0004 .8873 .8866 .8859 .8852 .8848 .8844 .8837 .8829 .8820 .8815 .8812 .8802 

.0005 .8765 .8757 .8750 .8742 .8738 .8734 .8726 .8717 .8708 .8703 .8699 .8689 

.0006 .8670 .8663 .8655 .8647 .8642 .8638 .8630 .8620 .8611 .8605 .8601 .8591 

.0007 .8587 .8579 .8571 .8562 .8557 .8553 .8544 .8535 .8525 .8519 .8515 .8504 
.0008 .8511 .8503 .8495 .8486 .8481 .8477 .8467 .8457 .8447 .8441 .8436 .8425 
.0009 .8443 .8434 .8425 .8416 .8411 .8407 .8397 .8387 .8376 .8370 .8365 .8354 
.0010 .8379 .8370 .8361 .8352 .8346 .8342 .8332 .8322 .8311 .8304 .8300 .8288 
:0020 .7922 .7911 .7901 .7890 .7884 .7879 .7867 .7855 .7842 .7835 .7830 .7816 
.0030 .7625 .7613 .7603 .7592 .7585 .7580 .7567 .7554 .7541 .7533 .7528 .7513 
.0040 .7405 .7392 .7382 .7370 .7363 .7358 .7345 .7332 .7317 .7310 .7304 .7289 
.0050 .7229 .7217 .7206 .7194 .7187 .7182 .7169 .7155 .7141 .7133 .7128 .7111 
.0060 .7084 .7071 .7061 .7049 .7041 .7036 .7023 .7009 .6994 .6987 .6982 .6965 

.0070 .6961 .6948 .6937 .6925 .6917 .6912 .6899 .6885 .6870 .6863 .6858 .6841 

.0080 .6853 .6840 .6829 .6817 .6810 .6805 .6792 .6778 .6763 .6756 .6750 .6734 
.0090 .6758 .6745 .6735 .6723 .6715 .6710 .6697 .6683 .6668 .6661 .6655 .6639 
.0100 .6674 .6660 .6650 .6638 .6630 .6625 .6612 .6598 .6583 .6577 .6571 .6554 
.0200 .6128 .6114 .6104 .6093 .6086 .6081 .6069 .6055 .6041 .6035 .6030, .6014 
.0300 .5826 .5812 .5803 .5793 .5786 .5782 .5770 .5757 .5743 .5739 .5734 .5718 
.0400 .5623 .5610 .5602 .5592 .5585 .5581 .5570 .5558 .5545 .5541 .5536 .5521 
.0500 .5473 .5461 .5453 .5444 .5437 .5434 .5423 .5411 .5398 .5395 .5390 .5376 

.0600 .5357 .5344 .5337 .5328 .5322 .5318 .5308 .5297 .5284 .5281 .5277 .5263 

.0700 .5262 .5249 .5243 .5234 .5228 .5225 .5215 .5204 .5192 .5189 .5185 .5171 

.0800 .5182 .5170 .5164 .5156 .5150 M5147 .5138 .5126 .5115 .5113 .5109 .5095 

.0900 .5115 .5103 .5097 .5089 .5083 .5080 .5071 .5061 .5049 .5047 .5043 .5030 

.1000 .5056 .5044 .5039 .5031 .5026 .5023 .5014 .5004 .4993 .4991 .4987 .4974 



TABLE 126. Mean activity coefficients ofelectrolytes in aqueous solutions on aweight basis-
Bjerru n- Continued

(Eletrolyte, z %- -­6) 

Ionic Temperature in degrees Celbius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9336 .9330 .9324 .9318 .9311 .9304 .9298 .9290 .9283 .9276 .9268 

.0002 .9098 .9091 .9083 .9074 .9066 .9057 .9049 .9039 .9030 .9020 .9010 

.0003 .8929 .8920 .8910 .8901 .8891 .8882 .8872 .8861 .8850 .8839 .8827 

.0004 .8793 .8783 .8773 .8763 .8752 .8742 .8731 .8719 .8701 .8695 .8682 

.0005 
..0006 

.8679 

.8581 
.8§69 
.8570 

.8658 
.8558 

.8647 

.8547 
.8636 
.8535 

.8624 

.8522 
.8613 
.8510 

.8600 

.8497 
.8587 
.8483 

.8574 

.8470 
.8560 
.8455 

.0007 .8493 .8482 .8469 .8457 .8445 .8432 .8420 .8406 .8391 .8377 .8362 

.08 .8414 .8402 .839& .8377 .8364 .8351 .8338 .8324 .8309 .8294 .8279 

.0009 .842 .8330 .8317 .8304 .8291 .8277 .8264 .8249 .8234 .8219 .8203 

,.0010 
.0020 

.8276 

.7803 
:8264 
.7789 

.8250 

.7773 
.8237 
.7758 

.8224 

.7743 
.8210 
.7727 

.8196 

.7711 
.8181 
.7694 

.8165 

.7676 
.8150 
.7659 

.8134 
.7641 

.0030 .7499 .7484 7468 .7452 .7435 .7419 .7403 .7385 .7366 .7348 .7329 

.0040 .7275 .7260 ,7242 .7226 .7210 .7192 .7176 .7158 .7138 .7120 .101 

.0050 .7097 .7082 7065 .7048 ;7031 .7014 .6998 .6979 .6959 .6941 .6922 

.0060 .6951 .6936 .6918 .6902 .6885 1.6867 .6851 .6832 .6812 .6794 .6775 

.0070 .6827 .6812 6794 .6777 .6760 .6743 .6727 .6708 .6688 .6670 .6651 

.0080 .6720 .6704 .6686 .6670 .6653 .6635 .6620 .6601 .6581 .6563 .6544 

.0090 .6625 .6610 .6592 .6575 .6558 .6541 .6526 .6507 .6487 ,6469 .6450 

.0100 .6541 .6526 .6507 .6491 .6474 .6457 .6442 .6423 .6403 .6386 .6367 

.6200 .6002 .5988 .5970 .5955 .5939 .5923 .5910 .5891 .5872 5857 .5840 

.0300 .5707 .5694 .5677 .5663 .5648 .5633 .5621 .5604 .5586 .5572 .5556 

.0400 .5510 .5498 .5482 .5468 .5454 .5440 .5430 .5413 .5396 .5383 .5368 

.0500 .5366 .5355 .5338 .5326 .5313 .5299 .5290 .5274 .5257 .5246 .5231 

.0600 .5254 .5243 .5227 .5215 .5202 .5189 .5181 .5166 .5149 .5139 .5125 

.0700 .5163 .5153 .5137 .5126 .5113 .5101 .5093 .5078 .5062 .5052 .5040 

.0800 .5087 .5077 .5062 .5051 .5039 .5027 .5020 .5006 A990 .4981 .4§69 

.0900 .5023 .5013 .4998 .4988 .4976 .4964 A958 A944 A929 .4920 A908 

.1000 .4967 A958 .4943 .4933 .4922 A910 A904 A890 A876 A867 A856 



TABLE 127. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Bjerrum 
(Elearolyte, e-, =80 

Ionic Temperature in degrees Celsius 

strength 0 5 10 15 18 20 25 30 35 38 40 45 

.0001 .9203 .9198 .9193 .9187 .9184 .9182 .9176 .9170 9163 .9160 .9157 .9150 

.0002 .8927 .8920 .8914 .8907 .8902 .8899 .8892 .8884 .8876 .8871 .8868 .8859 

.0003 .8732 .8724 .8717 .8709 .8704 .8701 .8692 .8684 .8674 .8669 .8665 .8655 

.0004 .8578 .8570 .8562 .8553 .8548 .8545 .8535 .8526 .8516 .8510 .8506 .8494 

.0005 .8450 .8441 .8433 .8424 .8418 .8414 .8405 .8394 .8383 .8377 .8373 .8361 

.0006 .8840 .8830 .8322 .8312 .8306 .8302 .8292 .8281 .8270 .8264 .8259 .8247 

.0007 .8242 .8233 .8224 .8214 .8208 .8204 .8193 .8182 .8170 .8164 .8159 .8146 

.0008 .8155 .8145 .8136 .8126 .8120 .8115 .8104 .8093 .8081 .8074 .8069 .8056 

.0009 .8076 .8066 .8056 .8046 .8040 .8035 .8024 .8012 .8000 .7993 .7988 .7975 
.0010 .8004 .7994 .7984 .7973 .7967 .7962 .7951 .7939 .7926 .7919 .7914 .7900 
.0020 .7496 .7484 .7473 .7462 .7454 .7449 .7437 .7423 .7409 .7402 .7397 .7381 
.0030 .7178 .7166 .7155 .7143 .7135 .7130 .7117 .7103 .7089 .7082 .7076 .7060 
.0040 .6948 .6935 .6924 .6912 .6905 .6900 .6887 .6872 .6858 .6851 .6845 .6828 
.0050 .6768 .6755 .6745 .6733 .6725 .6720 .6707 .6693 .6678 .6671 .6665 .6649 
.0060 .6622 .6609 .6598 .6586 .6579 .6574 .6561 .6546 .6532 .6525 .6519 .6503 
.0070 .6499 .6485 .6475 .6463 .6456 .6451 .6438 .6424 .6409 .6403 .6397 .6380 
.0080 .6393 .6379 .6369 .6357 .6350 .6345 .6333 .6318 .6304 .62P .6292 .6275 
.0090 .6300 .6287 .6277 .6265 .6258 .6253 .6240 .6227 .6212 .6206 .200 .6184 
.0100 .6218 .6205 .6195 .6183 .6176 .6171 .6159 .6145 .6131 .6125 .6119 .6103 
.0200 .5705 .5691 .5683 .5673 .5666 .5662 .5651 .5638 .5625 .5620 .5615 .5600 
.0300 .5431 .5419 .5411 .5402 .5396 .5392 .5382 .5370 .5357 .5354 .5350 .5335 
.0400 .5252 .5240 .5233 .5225 .5219 .5215 .5206 .5195 .5183 .5180 .5176 .5162 
.0500 .5122 .5110 .5104 .5096 .5090 .5087 .5078 .5067 .5056 .5054 .5050 .5037 

.0600 .5021 .5010 .5004 .4996 .4991 .4988 .4980 .4969 .4959 .4957 .4953 .4940 

.0700 .4941 .4929 .4924 .4917 .4911 .4909 .4901 .4891 .4880 .4879 .4876 .4863 

.0800 .4874 .4862 .4857 .4851 .4846 .4843 .4835 .4826 .4816 .4815 .4811 .4799 

.0900 .4817 .4805 .4901 .4795 .4790 .4788 .4780 .4771 .4761 .4760 .4757 .4745 

.1000 .4768 .4757 .4753 4746 .4742 .4740 .4732 .4723 .4713 .4713 .4710 .4698 



TABLE 127. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Bjerrun- Continued 

(Electrolyte, zz. = 8) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9143 .9136 .9128 .9120 .9112 .9104 .9096 .9087 .9077 .9068 .9058 

.0002 .8850 .8841 .8831 .8821 .8811 .8800 .8790 .8779 .8767 .8755 .8743 

.0003 .8645 .8684 .8623 .8612 .8601 .8589 .8577 .8564 .8551 .8538 .8524 

.0004 .8484 .8472 .8460 .8448 .8436 .8423 .8410 .8396 .8382 .8368 .8353 

.0005 .8350 .8338 .8325 .8312 .8299 .8285 .8272 .8257 .8242 .8227 .8211 

.0006 .8235 .8222 .8209 .8196 .8182 .8168 .8154 .8138 .8122 .8107 .8091 

.0007 .8134 .8121 .8107 .8093 .8079 .8064 .8050 .8034 .8018 .8002 .7985 

.0008 .8044 .8030 .8016 .8002 .7987 .7972 .7958 .7941 .7924 .7908 .7891 

.0009 .7962 .7948 .7934 .7919 .7904 .7889 .7874 .7857 .7840 .7824 .7806 

.0010 .7888 .7874 .7859 .7844 .7829 .7813 .7798 .7781 .7763 .7747 .7729 

.0020 .7367 .7352 .7385 .7319 .7303 .7286 .7270 .7251 .7232 .7214 .7195 

.0030 .7646 .7030 .7013 .6996 .6979 .6962 .6946 .6927 .6907 .6889 .6870 

.0040 .6814 .6799 .6781 .6765 .6748 .6730 .6715 .6695 .6675 .6658 .6638 

.0050 .6635 .6620 .6602 .6585 .6568 .6551 .6536 .6517 .6497 .6479 .6460 

.0060 .6489 .6474 .6456 .6440 .6423 .6406 .6391 .6372 .6352 .6335 .6316 

.0070 .6367 .6352 .6334 .6318 .6302 .6284 .6270 .6251 .6231 .6215 .6196 

.0080 .6262 .6248 .6230 .6214 .6198 .6181 .6167 .6148 .6128 .6112 .6094 

.0090 .6171 .6157 .6139 .6123 .6107 .6090 .6077 .6058 .6038 .6023 .6005 

.0100 .6090 .6076 .6058 .6043 .6027 .6010 .5997 .5979 .5959 .5944 .5926 

.0200 .5589 .5577 .5560 .5547 .5532 .5517 .5507 .5490 .5472 .5459 .5444 

.0300 .5326 .5315 .5298 .5286 .5273 .5259 .5251 .5235 .5218 .5207 .5193 

.0400 .5154 .5144 .5128 .5117 .5104 .5092 .5084 .5070 .5054 .5044 .5031 

.0500 .5029 .5020 .5005 .4994 4983 .4971 .4964 .4950 .4935 A926 .4914 

.0600 .4933 .4925 .4910 A900 .4889 .4878 .4872 .4859 .4844 .4836 .4825 

.0700 .4857 .4849 .4834 .4825 A814 A803 A799 .4785 A771 A764 .4753 

.0800 A793 A785 .4771 A762 .4752 .4742 .4738 A725 A711 A704 A694 

.0900 A739 .4732 .4718 .4709 .4700 .4690 .4686 .4674 .4660 A654 A644 

.1000 .4693 .4686 .4672 .4664 .4655 .4645 .4642 .4630 4617 .4611 .4601 



TABLE 128. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Bjerrum 
(Electrolyte, z-=9) 

Ionic Temperature in degrees Celsius 
strength 0 5 10- 15 18 20 25 30 35 38 40 45 

.0001 .9117 .9111 .9106 .9100 .9096 .9094 .9087 .9081 .9074 .9069 .9067 .9059 
.0002 .8817 .8809 .8802 .8795 .8790 .8787 .8779 .8771 .8762 .8757 .8758 .8743 
.0003 .8607 .8599 .8591 .8583 .8577 .8574 .8565 .8555 .8545 .8539 .8535 .8524 
.0004 .8443 .8484 .8425 .8416 .8411 .8407 .8397 .8387 .8376 .8370 .8365 .8354 
.0005 .8306 .8297 .8288 .8279 .8273 .8268 .8258 .8247 .8236 .8229 .8225 .8212 
.0006 .8189 .8180 .8170 .8160 .8154 .8150 .8139 .8128 .8116 .8109 .8104 .8091 
.0007 .8087 .8077 .8067 .8057 .8051 .8046 .8035 .8023 .8011 .8004 .7999 .7986 
.0008 .7995 .7985 .7975 .7965 .7958 .7954 .7942 .7930 .7918 .7911 .7905 .7892 
.0009 .7913 .7902 .7892 .7881 .7875 .7870 .7858 .7846 .7833 .7826 .7821 .7807 
.0010 .7837 .7826 .7816 .7805 .7799 .7794 .7782 .7769 .7756 .7749 .7744 .7729 
.0020 .7313 .7300 .7289 .7278 .7270 .7265 .7252 .7239 .7224 .7217 .7211 .7195 
.0030 .6990 .6977 .6966 .6954 .6947 .6942 .6929 .6914 .6900 .6893 .6887 .6870 
.0040 .6758 .6745 .6735 .6723 .6715 .6710 .6697 .6683 .6668 .6661 .6655 .6639 
.0050 .6579 .6566 .6555 .6544 .6536 .6531 .6518 .6504 .6489 .6483 .6477 .6460 
.0060 .6434 .6421 .6410 .6399 .6391 .6386 .6374 .6359 .6345 .6338 .6333 .6316 
.0070 .6313 .6299 .6289 .6277 .6270 .6265 .6253 .6239 .6224 .6218 .6213 .6196 
.0080 .6209 .6195 .6185 .6174 .6167 .6162 .6149 .6136 .6121 .6115 .6110 .6094 
.0090 .6118 .6105 .6095 .6084 .6076 .6072 .6060 .6046 .6032 .6026 .6021 .6005 
.0100 .6038 .6025 .601t .6004 .5997 .5993 .5980 .5967 .5953 .5947 .5942 .5926 
.0200 .5543 .5530 .5522 .5513 .5506 .5502 .5492 .5479 .5466 .5463 .5458 .5443 
.0300 .5284 .5271 .5264 .5256 .5250 .5247 .5237 .5225 .5213 .5211 .5206 .5192 
.0400 .5115 .5103 .5097 .5089 .5083 .5080 .5071 .5061 .5049 .5047 .5043' .5030 
.0500 .4993 .4981 .4976 A968 .4963 .4961 .4952 .4942 .4931 .4930 .4926 .4913 
.0600 .4899 A888 .4883 A876 .4871 .4869 .4861 .4851 A840 .4839 .4836 .4824 
.0700 .4824 A813 .4808 .4802 .4797 .4795 .4787 .4778 A768 .4767 .4764 A752 
.0800 .4762 .4751 .4747 .4741 A736 .4734 A727 .4718 .4708 .4708 .4705 .4693 
.0900 .4710 A699 .4695 .4689 A684 .4683 .4676 A667 .4657 .4657 .4654. .4643 
%.1000 .4664 .4654 A650 .4644 A640 .4638 .4632 A623 .4614 .4614 .4611 .4600 



TABLE 128. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-
Bjerrun - Continued 

a (Electrolyte, z+z- 9) 

9 Ionic 
Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .9051 .9043 .9035 .9027 .9018 .9009 .9000 .8990 .8980 .8970 .8959 

.0002 .8734 .8724 .8713 .8703 .8692 .8681 .8669 .8657 .8644 .8632 .8619 

.0003 .8514 .8503 .8491 .8479 .8467 .8454 .8441 .8428 .8413 .8399 .8385 
'0004 .8342 .8330 .8317 .8304 .8291 .8277 .8264 .8249 .8234 .8219 .8203 
.0005 .8200 .8188 .8174 .8161 .8147 .8132 .8118 .8103 .8087 .8071 .8054 
.0006 .8079 .8066 .8052 .8038 .8023 .8008 .7994 .7978 .7961 .7945 .7928 
.0007 .7973 .7959 .7945 .7930 .7915 .7900 .7885 .7869 .7851 .7835 .7817 
.0008 .7879 .7865 .7850 .7835 .7820 .7804 .7789 .7772 .7754 .7737 .7719 
.0009 .7794 .7779 .7764 .7749 .7733 .7717 .7702 .7685 .7667 .7650 .7631 
.0010 .7716 .7702 .7686 .7671 .7655 .7639 .7623 .7606 .7587 .7570 .7552 
.0020 .7181 .7166 .7149 .7133 .7116 .7098 .7083 .7063 .7044 .7026 .7006 
.0030 .6856 .6841 .6823 .6807 .6790 .6772 .6757 .6737 .6717 .6700 .6680 
.0040 .6625 .6610 .6592 .6575 .6558 .6541 .6526 .6507 .6487 .6469 .6450 
,0050 .6447 .6432 .6414 .6398 .6381 .6864 .6349 .6830 .6310 .6293 .6274 
.0060 .6303 .6288 .6270 .6255 .6238 .6221 .6207 .6188 .6168 .6152 .6133 
.0070 .6183 .6169 .6151 .6135 .6119 .6102 .6089 .6070 .6050 .6034 .6016 
.0080 .6081 .6067 .6049 .6034 .6018 .6001 .5988 .5969 .5950 .5935 .5917 
.0090 .5992 .5978 .5961 .5946 .5930 .5913 .5901 .5882 .5863 .5848 .5831 
.0100 .5914 .5900 .5883 .5868 .5852 .5836 .5824 .5806 .5787 .5772 .5755 
.0200 .5433 .5422 .5405 .5392 .5379 .5365 .5355 .5339 .5822 .5310 .5295 
.0300 .5184 .5174 .5158 .5146 .5134 .5121 .5114 .5099 .5083 .5072 .5060 
.0400 .5023 .5013 .4998 .4988 .4976 .4964 .4958 .4944 .4929 .4920 .4908 
.0500 .4906 .4898 .4883 .4874 .4863 .4852 .4846 .4833 .4819 .4811 .4800 
.0600 .4818 .4810 .4795 .4786 .4776 .4766 .4761 A748 .4734 .4727 .4717 
.0700 .4746 .4739 .4725 .4716 .4707 .4697 .4693 .4680 .4667 .4660 .4651 
.0800 .4688 .4681 .4667 .4659 .4650 .4640 .4637 .4625 .4612 .4606 .4597 
.0900 .4638 .4632 .4618 .4610 .4601 .4592 .4589 .4577 .4565 .4559 .4551 
.1000 .4595 .4589 .4576 .4569 .4560 .4551 .4548 .4537 .4525 .4520 A511 



TABLE 129. Mean activity coeficients of electrolytes in aqueous solutions on a weight basis-Bjerrum 
(Electolyte, zz-= 12) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 80 85 38 40 45 

.0001 .8873 .8866 .8859 .8852 .8848 .8844 .8887 .8829 .8820 .8815 .8812 .8802 

.0002 .8511 .8503 .8495 .8486 .8481 .8477 .8467 .8457 .8447 .8441 .8486 .8425 
.0003 .8266 .8256 .8247 .8237 .8231 .8227 .8217 .8206 .8194 .8187 .8183 .8170 
.0004 .8076 .8066 .8056 .8046 .8040 .8035 .8024 .8012 .8000 .7993 .7988 .7975 
.0005 .7922 .7911 .7901 .7890 .7884 .7879 .7867 .7855 .7842 .7835 .7830 .7816 
.0006 .7791 .7779 .7769 .7758 .7751 .7747 .7735 .7722 .7709 .7702 .7696 .7682 
.0007 .7677 .7665 .7655 .7644 .7637 .7632 .7620 .7607 .7593 .7586 .7580 .7565 
.0008 .7576 .7564 .7554 .7543 .7535 .7530 .7518 .7505 .7491 .7484 .7478 7463 
.0009 .7486 .7474 .7464 .7452 .7445 .7440 .7427 .7414 .7400 .7893 .7387 .7371 
.0010 .7405 .7392 .7382 .7370 .7363 .7358 .7845 .7832 .7317 .7310 .7304 .7289 
.0020 .6853 .6840 .6829 .6817 .6810 .6805 .6792 .6778 .6763 .6756 .6750 .6734 
.0030 .6528 .6514 .6504 .6492 .6485 .6480 .6467 .6453 .6438 .6431 .6426 .6409 
.0040 .6300 .6287 .6277 .6265 .6258 .6253 .6240 .6227 .6212 .6206 .6200 .6184 
.0050 .6128 .6114 .6104 .6093 .6086 .6081 .6069 .6055 .6041 .6085 .6030 .6014 
.0060 .5990 .5976 .5967 .5956 .5949 .5944 .5932 .5919 .5905 .5900 .5894 .5878 
.0070 .5876 .5862 .5853 .5843 .5836 .5831 5820 .5807 .5793 .5788 .5783 .5767 
.0080 .5779 .5766 .5757 .5747 .5740 .5736 .5724 .5711 .5698 .5693 .5688 .5673 
.0090 .5696 .5683 .5674 .5664 .5657 .5653 .5642 .5629 .5616 .5612 .5607 .5592 
.0100 .5623 .5610 .5602 .5592 .5585 .5581 .5570 .5558 .5545 .5541 .5536 .5521 
.0200 .5182 .5170 .5164 .5156 .5150 .5147 .5138 .5126 .5115 .5113 .5109 .5095 
.0300 .4959 .4948 .4942 .4935, A930 .4927 .4919 .4909 .4898 .4897 .4894 .4881 
.0400 .4817 .4805 .4801 .4795 A790 .4788 .4780 .4771 A761 .4760 A757 .4745 
.0500 .4715 .4704 .4700 .4694 A690 .4688 .4681 .4672 A663 .4662 A659 .4648 
.0600 A638 .4627 .4624 .4618 A614 .4612 .4605 .4597 A588 .4588 A585 .4574 
.0700 .4576 .4565 A562 A557 A553 .4552 .4545 .4537 .4529 .4529 .4527 .4516 
.0800 .4525 .4515 .4512 .4507 .4503 A502 .4496 .4488 .4480 A481 .4478 .4468 
.0900 .4483 .4473 .4470 A465 A462 A460 .4455 .4447 .4439 .4440 .4438 .4427 
.1000 .4446 .4436 .4434 A429 .4426 A425 .4419 .4412 A404 .4405 A408 A398 



TABLE 129. Mean activity coefficients of electrolytes in aqueous solutionson aweight basis-
Bjerrum -Continued 

tEteuoyt., zsz_-12) 

Ionic Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8793 .8783 .8773 .8763 .8752 .8742 .8731 .8719 .8707 .8695 .8682 

.0002 .8414 .8402 .8390 .8377 .8364 .8851 838 .8324 .8309 .8294 .8279 

.0003 .8158 .8145 .8131 .8118 .8103 .8089 .8075 8059 .8043 ,8027 .8010 

.0004 .7962 .7948 .7934 .7919 .7904 7889 .7874 .7857 .7840 .7824 .7806 

.0005 .7803 .7789 .7773 .7758 .7743 .7727 .7711 .7694 .7676 .7659 .7641 

.0006 .7668 .7654 .7638 .7622 .7606 .7590 .7575 .7557 .7538 .7521 .7502 
,0007 .7552 .7537 .7521 .7505 .7489 .7472 .7456 .7438 .7419 .7402 .7383 
.0008 .7449 .7434 .7418 .7402 .7385 .7368 .7353 .7334 .7315 .7297 .7278 
.0009 .7357 .7342 -7325 .7310 .7293 .7276 .7260 .7241 .7222 .7204 .7185 
.0010 .7275 .7260 .7242 .7226 .7210 .7192 .7176 .7158 .7138 .7120 .7101 
.0020 .6720 .6704 .6686 .6670 .6653 .6635 .6620 .6601 .6581 .6563 .6544 

.0030 .6396 .6381 6363 .6347 .6330 .6313 .6299 .6279 .6260 .6243 .6224' 
.0040 .6171 .6157 .6139 .6123 .6107 .6090 .6077 .6058 .6038 .6023 .6005 

.0050 6002 .5988 .5970 .5955 .5939 .5923 .5910 .5891 .5872 .5857 .5840 

.006 .5867 .5853 .5836 .5821 .5806 .5790 .5778 .5760 .5741 .5726 .5710 

.0070 .5756 .5743 .5725 .5711 .5696 .5680 .5669 .5651 .5633 .5619 .5603 
.0080 .5662 .5649 .5632 .5618 .5603 .5588 .5577 Z560 .5542 .5529 .5513 
.0090 .5581 .5569 .5552 .5538 .5524 .5509 .5499, .5482 .5464 .5451 .5436 
.0100 .5510 .5498 .5482 .5468 .5454 .5440 .5430 .5413 .5396 .5383 .5368 
.0200 .5087 .5077 .5062 .5051 .5039 .5027 .5020 .5006 .4990 .4981 .4969 
.0300 .4874 .4866 .4852 .4842 A832 .4821 .4816 .4802 .4788 .4780 .4770 
.0400 .4739 .4732 4718 A709 A700 .4690 .4686 .4674 .4660 .4654 .4644 
.0500 .4643 .4637 .4623 .4615 .4606 .4597 .4594 .4582 .4570 .4564 .4555 
.0600 .4570 .4564 .4551 .4544 .4535 A527 .4524 .4513 .4501 .4496 .4488 
.0700 .4512 .4507 .4494 .4487 .4479 .4471 .4469 .4458 .446 .4442 .4435 
.0800 .4464 .4459 .4447 .4440 A433 .4425 .4424 .4413 A402 .4398 .4391 
.0900 .4424 .4420 .4407 .4401 .4394 .4386 .4385 .4375 .4364 .4361 .4354 
.1000 .4390 .4386 .4374 .4368 .4361 .4853 .4353' .4343 .4332 .4329 .4323 



TABLE 130. Mean activity coefficients of electrolytes in aqueous solutions on a weight basis-Bjerrum 
(Eletrolyte, z- = 16) 

Ionic Temperature in degrees Celsius 
strength 0 5 10 15 18 20 25 30 85 38 40 45 

.0001 .8578 .8570 .8562 .8553 .8548 .8545 .8535 .8526 .8516 .8510 .8506 .8494 

.0002 .8155 .8145 .8136 .8126 .8120 .8115 .8104 .8093 .8081 .8074 .8069 .8056 

.0003 .7876 .7865 .7855 .7844 .7837 .7833 .7821 .7808 .7795 .7788 .7783 .7769 

.0004 .7665 .7653 .7643 .7632 .7625 .7620 .7608 .7595 .7581 .7574 .7568 .7553 

.0005 .7496 .7484 .7473 .7462 .7454 .7449 .7437 .7423 .7409 .7402 .7397 .7381 

.0006 .7354 .7342 .7331 .7320 .7312 .7307 .7294 .7281 .7266 .7259 .7253 .7238 

.0007 .7233 .7220 .7210 .7198 .7190 .7185 .7172 .7159 .7144 .7137 .7131 .7115 

.0008 .7127 .7114 .7103 .7091 .7084 .7079 .7066 .7052 .7037 .7030 .7024 .7008 

.0009 .7033 .7020 .7009 .6997 .6989 .6984 .6971 .6957 .6943 .6935 .6930 .6913 

.0010 .6948 .6935 .6924 .6912 .6905 .6900 .6887 .6872 .6858 .6851 .6845 .6828 

.0020 .6393 .6379 .6369 .6357 .6350 .6345 .6333 .6318 .6304 .6298 .6292 .6275 

.0030 .6076 .6065 .6055 .6044 .6037 .6033 .6020 .6007 .5992 .5987 .5982 .5966 

.0040 .5864 .5851 .5842 .5831 .5824 .5820 .5808 .5795 .5781 .5777 .5771 .5756 

.0050 .5705 .5691 .5683 .5673 .5666 .5662 .5651 .5638 .5625 .5620 .5615 .5600 

.0060 .5579 .5566 .5558 .5548 .5542 .5538 .5527 .5515 .5502 .5498 .5493 .5478 

.0070 .5476 .5463 .5456 .5446 .5440 .5436 .5426 .5414 .5401 .5398 .5393 .5378 

.0080 .5390 .5377 .5370 .5361 .5355 .5351 .5341 .5329 .5317 .5314 .5310 .5295 

.0090 .5316 .5304 .5297 .5288 .5282 .5279 .5269 .5257 .5245 .5242 .5238 .5224 
.0100 .5252 .5240 .5233 .5225 .5219 .5215 .5206 .5195 .5183 .5180 .5176 .5162 
.0200 .4874 .4862 .4857 .4851 .4846 .4843 .4835 .4826 .4816 .4815 .4811 .4799 
.0300 .4687 .4676 .4673 .4667 .4662 .4660 .4654 .4645 .4636 .4636 .4633 .4621 
.0400 .4570 .4559 .4556 .4551 .4547 .4546 .4539 .4531 .4523 .4523 .4521 .4510 
.0500 .4487 .4477 .4474 .4470 .4466 .4465 .4459 .4451 .4443 .4444 .4442 .4431 
.0600 .4424 .4415 .4412 .4408 .4405 .4403 .4398 .4391 .4383 .4385 .4382 .4372 
.0700 .4375 .4365 .4363 .4359 .4356 .4355 .4350 .4343 .4335 .4337 .4335 .4325 
.0800 .4334 .4325 .4323 .4320 .4316 .4315 .4311 .4304 .4297 .4299 .4297 .4287 
.0900 .4300 .4291 .4290 .4286 .4283 .4282 .4278 .4271 .4264 .4266 .4264 .4255 
.1000 .4271 .4262 .4261 .4258 .4254 .4254 .4250 .4243 .4236 .4239 .4237 .4228 



TAB3LE130. Mean activity coefficients ofelectrolytes in aqueous solutions bn a weight basis-
Bjerrum- Cohtinued 

(Eleetrolyte, 1~z.=16) 

Temperature in degrees Celsius 

strength 50 55 60 65 70 75 80 85 90 95 100 

.0001 .8484 .8472 .8460 .8448 .8436 .8423 .8410 .8396 .8382 .8368 .8853 

.0002 .8044 .8030 .8016 .8002 .7987 .7972 .7958 .7941 .7924 .7908 .7891 

.0003 .7755, .7741 .7726 .7710 .7695 .7679 .7663 .7646 .7628 .7611 .7592 

.0004 .7540 .7525 .7509 .7493 .7477 .7460 .7444 .7426 .7407 .7390 .7371 

.0005 .7867 .7352 .7335 .7319 .7303 .7286 .7270 .7251 .7232 .7214 .7195 

.0006 .7224 .7208 .7191 .7175 .7158 .7141 .7125 .7106 .7086 .7069 .7049 

.0007 .7101 .7086 .7068 .7052 .7035 .7017 .7002 .6983 .6963 .6945 .6925 

.0008 .6994 .6979 .6961 .6945 .6928 .6910 .6894 .6875 .6855 .6837 .6818 

.0009 .6899 .6884 .6866 .6850 .6833 .6815 .6800 .6780 .6760 .6743 .6723 

.0010 .6814 .6799 .6781 .6765 .6748 .6730 .6715 .6695 .6675 .6658 .6638 

.0020 .6262 .6248 .6230 .6214 .6198 .6181 .6167 .6148 .6128 .6112 .6094 

.0030 .5953 .5940 .5922 .5907 .5891 .5875 .5863 .5844 .5825 .5810 .5798 

.0040 .5744 .5731 .5714 .5700 .5685 .5669 .5658 .5640 .5622 .5608 .5592 

.0050 .5589 .5577 .5560 .5547 .5532 .5517 .5507 .5490 .5472 .5459 .5444 

.0060 .5468 .5456 .5439 .5426 .5413 .5398 .5389 .5372 .5355 .5343 .5328 

.0070 .5369 .5358 .5341 .5329 .5315 .5302 .5293 .5277 .5260 .5248 .5234 

.0080 .5286 .5275 .5259 .5247 .5234 .5221 .5212 .5197 .5180 .5169 .5156 

.0090 .5215 .5205 .5189 .5177 .5165 .5152 .5144 .5129 .5112 .5102 .5089 

.0100 .5154 .5144 .5128 .5117 .5104 .5092 .5084 .5070 .5054 .5044 .5031 

.0200 .4793 .4785 .4771 .4762 .4752 .4742 .4738 .4725 .4711 .4704 .4694 

.0300 .4617 .4610 .4597 .4589 .4581 .4572 A569 A557 .4545 .4539 .4531 

.0400 .4506 .4501 .4488 .4481 .4473 .4465 A463 A453 A441 .4437 .4429 
.0500 A428 A424 .4411 .4405 A398 A390 A389 A379 .4368 A364 A358 
.0600 .4370 A365 .4354 .4348 .4341 A334 .4334 .4324 .4313 A310 .4304 
.0700 .4323 .4319 .4308 A302 .4296 .4289 A289 .4280 .4270 A267 .4262 
.0800 A285 .4282 A270 .4265 .4259 A253 .4253 .4244 .4234 A232 A227 
.0900 .4254 .4250 .4239 .4234 .4228 A222 A223 .4214 .4205 .4203 A198 
.1000 .4226 .4223 .4212 .4208 .4202 .4196 .4197 .4189 .4179 .4178 .4173 



______ ________ 

TABLE 131. Uncertainties (±-)in activity coefficients for solutions having an ionic strength of 0.1 arising 

from the establishedlimits oferrorin the physicalconstantsused in the theoreticalequations 

(On weight or volume basis) 

Uncertainty X 105 

SDebye-Hackel 
-I 

1 10 
2 14 

15 
4 14 

6 10 

8 66 

9 5" 


12 24 

16 OS 


1 10-
2 14 
3 14 
4 13 
6 93 
8 6o 
9 

12 2o 
16 0 

Giintelber 

85 
13 
i5 

15 
13 
10 
86 
51 
2 

84 
13 
14 
14 
12 
91 

7s 
45 
l 


Extended Davies Scatchard 

Gintelberg jSeatehard 
0 °C 

85 77 7s 
13 12 12 
15 14 14 
15 15 15 
13 14 14 
99 tl 12 
85. 97 10 
50 6,6 64 
22 30 32 

25 °C 

84 79 7 
13 12 12 
14 14 14 
14 14 14 
12 14 13 

92 10 11 
7s 8. 92 
44 54 5s 
19 2s 2s 

Extended Bjerrum 

7s 83 
12 11 
14 13 
15 13 
14 14 
11 14 

99 14 
63 15 
32 1 15 

7s 8. 
12 11 
14 12 
14 13 
13 14 
10 14 

92 14 
57 14 
28 14 
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TABLE 131. Uncertainties (±) in activity coefficients for solutions having an ionic strength of 0.1 arising 

from the establishedlimits of errorin the physical constants used in the theoreticalequations- Continued 

(On weight or volume basis) 

Uncertainty X 10
5 

zz- Debye-HUkel Extended Davies Scatchard Extended Bjerrumntelberg iintelberg Scatchard 

50 °C 

8 7 7 
1 10 2 82 a e 76 77 
2 13 12 12 12 12 12 11 
3 14 14 14 14 14 14 i1 

4 12 14 14 14 14 14 12 

6 811 11 12 12 12 13 
8 52 83 83 96 94 13 

94 70 7o 8o 8s 83 13 

12 1s 3s 38 37 5o .50, 14 
16 05 1 16 1 23 23 14 

75 'C 

1 10 8, 7s 7 7a 78 
2 13 12 12 12 14 11 10 
3 13 13 13 13 13 12 11 

4 11 13 13 13 13 12 12 

6 74 10 10 11 11 11 13 

8 44 7 74 87 7 13 
9 33 61 62 7o 7s 64 13 

12 1 32 32 40 84 35 13 
16 0 it 12 . . Is is 13 

100 °C 

1 95 79 7, 74 73 73 75 

2 12 12 11 11 11 11 98 
3 12 12 12 12 12 12 11 
4 10 12 12 12 12 12 11 

6 65 96 93 99 11 11 12 

63 64 72 72 76 12 

9 2, 51 52 6o 63, 64 12 
86 


12 0. 2z 26 32 35 3. 12 

16 02 0 O 1 14 1 14 12 
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TASLE 132. Values ofthe Debye-Hckelconstantsforactivitycoefficients basedon thevalues of the dielectric 
constant ofwater determined by Owen et al. [12] 

t
0 C Ca 

A B 

Weight basis Volume basis Weight basis Volume basis 

- 1 2 - - - 1kg]12 tool c 11 tool 1/ kg'/210s cm mol 2 lP'2108 c mol / 
0 87.90 0.4905 0.4905 0.3245 .0.3246 
5 85.90 .4941 .4941 .3254 .3254 

10 83.95 .4979 .4979 .3262 .3262 
15 82.04 .5018 .5021 .3270 .3271 
18 80.93 .5042 .5045 .3274 .3276 
20 80.18 .5059 .5064 .3277 .3280 
25 78.36 .5103 .5110 .3285 .3290 
30 76.58 .5148 .5159 .3294 .3301 
35 74.85 .5194 .5209 .3302 .3311 
38 73.83 .5223 .5241 .3307 .3318 
40 73.15 .5243 .5263 .3310 .3323 
45 71.50 .5293 .5319 .3318 .3334 
50 69.88 .5345 .5378 .3327 .3347 
55 68.30 .5400 .5439 .3335 .3359 
60 66.76 .5455 .5502 .3344 .3372 
65 65.25 .5514 .5568 .3353 .3386 
70 63.78 .5573 .5636 .3362 .3400 
75 62.34 .5635 .5707 .3371 .3414 
80 60.93 .5699 .5781 .3380 .3429 
85 59.55 .5766 .5859 .3389 .3444 
90 58.20 .5835 .5939 .3399 .3459 
95 56.88 .5906 .6022 .3409 .3475 
100 55.58 .5981 .6110 .3419 .3492 

a Values for the dielectric constant of water as determined by Owen et al. [12]; values above 70 C were 
calculated from their equation expressing E as a function of temperature. 
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TABLE 133. Bjerrum's minimum ion-parameterfor 
.uni.univalent electrolytes in aqueous solutions 
fron 0 to 100 'C basedon the dielectricconstant 
ofwaterdeterminedby Owen et al.[12]. 

Temperature Ion- Temperature Ion­
parameter parameter 

t aB t aB
 

°C 108 cm *C 10, cm 

(On weight or volume basis) 

0 -3.48(3A9) 
5 3.50 

.J0 3.52 
15 3.53(3.54) 
18 3.55 
20 3.56 
25 3.58 
30 3.60 
35 3.62 
38 3.64 
40 3.65 
45 3.67 

'See text for meaning 
parentheses. 

50 3.70 
55, 3.73 
60 3.76(3.75) 
65 3.79(3.78) 
70 3.82(3.81) 
75 3.85(3.84) 
80 3.88 
85 3.92(3.91) 
90 3.95(3.94) 
95 3.99(3.98) 

100 4.03(4.02) 

of values given in the 
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TABLE 134. Differences in activity coefficients for solutions having an ionic strength of 0d from those
given in the main tables if the dielectric constant ofwater determinedby Owen et al. [12] is used instead 
of the values of MoImbergand Maryott [5] 

(On volume basis) 

Uncertainty x 101 

Zz- Debye-Ilickel Giintelberg Extended[ _______jGiintelberg 

Davies j Scatchard 
_____ 

Extended 
Scatchard 

Bjerrum 

0 °C 

1, 
2 
3 

66 
93 
97 

55 
84 
96 

51 
77 
88 

52 
80 
93 

50 
79 
93 

45 
71 
83 

48 
62 
67 

4 
6 

91 
67 

97 
85 

89 
77 

97 
89 

97 
90 

88 
80 

69 
70 

8 
9 

12 
16 

43 
34 
16 
5o 

65 
56 
33 
15 

60 
51 
30 
13 

72 
63 
40 
20 

74 
65 
42 
21 

65 
57 
37 
18 

69 
69 
68 
67 

25 °C 

1 
2 
3 

30 
42 
43 

25 
38 
43 

22 
33 
37 

24 
36 
42 

23 
36 
42 

19 
30 
35 

21 
26 
27 

4 39 43 38 43 43 35 27 
6 
8 
9 

28 
18 
14 

37 
28 
23 

32 
24 
20 

39 
31 
27 

39 
32 
27 

33 
26 
23 

26 
26 
25 

12 6a 13 12 16 17 14 24 
16 s ss 77 83 6, 24 
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TABLE 134. Differences in activity coefficients for solutions having an ionic strength of 0-1 from those 
given in the main tables if the dielectricconstant ofsaterdeterminedby Owen et al. U2] is used instead 
ofthe values of Malmbergand Maryott [5]- Continued 

(On volume basis) 

Uncertainty X 105 

z..i 
.e 

Giintelberg 
Cntelber 

Extended 
Giintelberg 

Davies Scatchard ExtendedJScatchard 
Bjerrum 

50 °C 

1 -20 -16 -15 -15 -15 -13 -14 
2 -27 -24 -22 -24 -23 -20 -18 
3 -27 -28 -25 -27 -27 -23 -19 
4 -24 -27 -24 -27 -27 -24 -19 
6 -17 -22 -20 -24 -25 -21 -19 
8 
9 

12 

- 10 
-7, 
-3, 

-16 
-14 

-74 

-15 
-12 

-
6 
s 

-18 
-16 
-92 

-­19 
- 16 
-9, 

-16 
-14 
-

8 , 

-- 19 
-- 19 
-18 

16 -00 -3o -2s -4, -4, -4, -18 

75 °C 

1 
2 

-58 
-76 

-48 
-71 

-43 
-63 

-46 
-68 

-45 
-68 

-38 
-58 

-40 
-49 

3 -75 -77 -69 -77 -76 -66 -52 
4 -66 -75 -68 -77 -77 -67 -54 
6 -43 -60 -54 -65 -66 -57 -52 
8 -25 -43 -39 -48 -50 -43 -51 
9 -19 -35 -32 -41 -42 -37 -51 

12 -72 --18 -17 -23 -24 -21 -50 
16 -1 -6s -63 -9 -10 -9, -49 

100 °C 

1 -107 -91 -83 -86 -84 -74 -77 
2 -138 -130 -119 -126 -124 -111 -95 
3 -133 -140 -128 -138 -138 -124 -101 
4 -113 -132 -123 -135 -136 -123 -103 
6 -70 -101 -94 -109 -112 -102 -103 
8 -38 -68 -65 -79 -82 -75 -103 
9 -28 -55 -52 -65 -68 -63 -103 
12 -9 -27 -25 -34 -37 -34 -102 

16 -2., -9 -8, -13 -15 -14 1 --101 
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TABLE 135. Differences in activity coefficients for solutions having an ionic strengthof 0.1 from those given 

in the main tables, if the dielectric constant of water determined by Owen et al. [12] is used instead of 
the values of Malmberg andMaryott [5] 

(On weight basis) 

Uncertainty X 101 

Davies Scatchard Extended Bjerrumz z. Debye-Hiickel Giintelberg 1 Extended 

_ Giintelberg Scatchard 

0 °C 

1 66 55 51 52 50 45 49 
79 71 62

2 93 84 77 80 
93 83 673 97 96 88 93 

694 91 97 89 97 97 88 
80 706 67 85 77 89 90 


8 43 65 60 
 72 74 65 69 

9 34 56 51 63 65 57 69 
42 37 6812 16 33 30 40 

20 21 18- 6816 5o 15 14 

25 °C 

19 171 25 21 18 20 16 
24 202 35 31 27 30 30 

3 36 36 30 35 35 28 21 

4 33 36 31 36 36 29 20 
33 26 196 23 30 26 33 

8 1s 23 20 26 26 21 19 

9 13 11 94 141 23 1H1o 20 17 22 14 18 187 
7o 17 

121 

4s 41 

65 5o16 
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TABLE 135. Differences in activity coelientsfor solutions having an ionic strengthof0.1 from those given
in the main tables, if the dielectric constant of water determinedby Owen et aL.[2] is used insteadof 
the values of Malmbergand Maryott [5-Continued 

(On weight basis) 

Uncertainty × 105 

z+z_ Debye-iick G tbrg Extended Davies Scatchard Extended Bjerrum 

Giintelberg Scatchard 

50 'C 

1 
2 
3 
4 
6 
8 
9 

12 
16 

-15 
-20 
-20 
-18 
-13 
-7s 
-5, 
-2, 
0 

-12 
-18 
-21 
-20 
-17 
-12 
-10 

-­ -­

-11 
-16 
-18 
-18 
-15 
-11 
-9, 

2 
, 

-12 
-18 
-20 
-21 
-18 
-14 
-12 
-7 
-3", 

-11 
-18 
-20 
-21 
-18 
-14 
-12 
_-5-7, 
-34 

-9 
-14 
-17 
-17 
-15 
-12 
-10 

-6 
-2, 

-10 
-12 
-13 
-13 
-12 
-12 
-12 
-
-11 

75 °C 

1 
2 
3 
4 
6 
8 
9 
12 
16 

-55 
-77 
-77 
-68 
-45 
-26 
-20 
-77 
-2o 

-49 
-71 
-78 
-76 
-62 
-44 
-36 
-19 

-7s 

-44 
-64 
-70 
-69 
-55 
-40 
-33 
-17 
-6, 

-46 
-69 
-78 
-78 
-66 
-50 
-42 
-24 
-10 

-45 
-68 
-77 
-78 
-67 
-51 
-44 
-25 
-11 

-39 
-59 
-67 
-67 
-58 
-45 
-38 
-22 

-97 

-41 
-50 
-52 
-53 
-52 
-52 
-51 
-50 
-50 

100 °C 

1 
2 
3 
4 
6 
8 
9 

12 
16 

-104 
-134 
-130 
-113 

-71 
-40 
-29 
-10 

-24 

-88 
-126 
-136 
-130 
-101 
-69 
-56 
-28 

-9, 

-79 
-113 
-122 
-118 

-91 
-63 
-51 
-26 
-9, 

-83 
-122 
-135 
-133 
-109 

-79 
-66 
-35 
-14 

-81 
-121 
-135 
-134 
-111 

-82 
-69 
-38 
-16 

-70 
-105 
-117 
-116 
-97 
-72 
-61 
-34 
-14 

-73 
-88 
-92 
-93 
-92 
-92 
-91 
-89 
-88 
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NATIONAL BUREAU OF STANDARDS 
The National Bureau of Standards, was established by an act of Congress March 3, 
1901. Today, in addition to serving as the Nation's central measurement laboratory, 
the Bureau is a principal focal point in the Federal Government for assuring maxi­
mum application of the physical and engineering sciences to the advancement of tech­
nology in industry and commerce. To this end the Bureau conducts research and 
provides central national services in three broad program areas and provides cen­
tral national services in a fourth. These are: (1) basic measurements and standards, 
(2) materials measurements and standards, (3) technological measurements and 

standards, and (4) transfer of technology. 

The Bureau comprises the Institute for Basic Standards, the Institute for Materials 

Research, the Institute for Applied Technology, and the Center for Radiation Research. 

THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the 
United States of a complete and consistent system of physical measurement, coor­
dinates that system with the measurement systems of other nations, and furnishes 
essential services leading to accurate and uniform physical measurements throughout 
the Nation's scientific community, industry, and commerce. The Institute consists 
of an Office of Standard Reference Data and a group of divisions organized by the 
following areas of science and engineering: 

Applied Mathematis--Electricity-etrology-Mechanics--Hea--Atomic Phys­

ics-Cryogenics-Radio Physics-Radio Engineering-Astrophysics 'Time 

and Frequency.' 

THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research lead­
ing to methods, standards of measurement, and data needed by industry, commerce, 
educational institutions; and government. The Institute also provides advisory and 
research services to other government agencies. The Institute consists of an Office of 
Standard Reference Materials and a group of divisions organized by the following 
areas of materials research: 

Analytical Chemistry-Polymers-Metallurgy - Inorganic Materials - Physical 
Chemistry. 

THE INSTITUTE FOR APPLIED TECHNOLOGY provides for the creation of appro­
priate opportunities for the use and application of technology within the Federal Gov­
ernment and within the civilian sector of American industry. The primary functions 
of the Institute may be broadly classified as programs relating to technological meas­
urements and standards and techniques for the transfer of technology. The Institute 
consists of a Clearinghouse for Scientific and Technical Information,3 a Center for 

Computer Sciences and Technology, and a group of technical divisions and offices 
organized by the following fields of technology: 

Building Research-Electronic Instrumentation- Technical Analysis - Product 

Evaluation-Invention and Innovation- Weights and Measures- Engineering 
Standards-Vehicle Systems Research. 

THE CENTER FOR RADIATION RESEARCH engages in research, measurement, 
and application of radiation to the solution of Bureau mission problems and the 
problems of other agencies and institutions. The Center for Radiation Research con­
sists of the following divisions: 

Reactor Radiation-Linac Radiation-Applied Radiation-Nuclear Radiation. 

I Headquarers ad Laborateries at Galtherbar,, Marld ue1- otherise noted; remilig addr-s Wshington D. 0. 2D0234. 

cated at Boulde, Colorado 86302
 
3Lonated at 5285 Port Royal Road. Springfield, Virginia 22151.
 



National Standard Reference Data Series
 
National Bureau of Standards
 

National Standard Reference Data System, Plan of Operation, NSRDS-NBS 1- 15 cents*
 

Thermal Properties of Aqueous Uni-univalent Electrolytes, NSRDS-NBS 2-45 cents*
 

Selected Tables of Atomic Spectra, Atomic-Energy Levels and Multiplet Tables-Si Ii, Si II, SiIv,
 
NSRDS-NBS 3, Section 1-35 cents* 

Selected Tables of Atomic Spectra, Atomic Energy Levels and Multiplet Tables-Si i, NSRDS-
NBS 3, Section 2-20 cents* 

Atomic Transition Probabilities, Volume I, Hydrogen Through Neon, NSRDS-NBS 4-$2.50* 

The Band Spectrum of Carbon Monoxide, NSRDS-NBS 5-70 cents* 

Tables of Molecular Vibrational Frequencies, Part 1, NSRDS-NBS 6-40 cents* 

High Temperature Properties and Decomposition of Inorganic Salts, Part 1, Sulfates, NSRDS-
NBS 7-35 centsa 

Thermal Conductivity of Selected Materials, NSRDS-NBS 8-81.00" 

Tables of Biomolecular Gas Reactions, NSRDS-NBS 9-82.00* 

Selected Values of Electric Dipole Moments for Molecules in the Gas Phase, NSRDS-NBS 10­
40 cents* 

Tables of Molecular Vibrational Frequencies, Part 2, NSRDS-NBS 11-30 cents* 

Tables for the Rigid Asymmetric Rotor: Transformation Coefficient for Symmetric to Asymmetric 
Bases and Expectation Values of P2, P4, and P6, NSRDS-NBS 12-60 cents* 

Hydrogenation of Ethylene on Metallic Catalysts, NSRDS-NBS 13-$1.00" 

X-Ray Wavelengths and X-Ray Atomic Energy Levels, NSRDS-NBS 14-40 cents*
 

Molten Salts: Electrical Conductance, Density and Viscosity Data, NSRDS-NBS 15-Id press
 

Thermal Conductivity of Selected Materials, NSRDS-NBS 16-$2.00"
 

Tables of Molecular Vibrational Frequencies, Part 3, NSRDS-NBS 17-30 cents*
 

Critical Analysis of the Heat-Capacity Data of the Literature and Evaluation of Thermodynamic
 
Properties of Copper, Silver, and Gold from 0 to 300 'K, NSRDS-NBS 18-40 cents* 

Thermodynamic Properties of Ammonia as an Ideal Gas, NSRDS-NBS 19-20 cents* 

Gas Phase Reaction Kinetics of Neutral Oxygen Species, NSRDS-NBS 20-45 cents* 

Atomic Transition Probabilities (A Critical Data Compilation) Volume II, Elements Sodium Through 
Calcium, NSRDS-NBS 22-In press 

Partial Grotrian Diagrams of Astrophysical Interest, NSRDS-NBS 23-55 cents* 

*Send orders with remittance to: Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 

20402. Remittances from foreign countries should include an additional one-fourth of the purchase-price for postage. 

http:16-$2.00
http:13-$1.00

