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NASA Desalting Kit ~ Contract NAS~9-2580

First Progress Report for Phase II
of NASA Desalting Kit Development

November 12, 1964

IONAC CHEXMICAL COMPANY

C. Calmon, Reporting

Contributors: W. Grundner, G.P. Simon, and E.A. Zink
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NASA Desalting Kit ~ Contract NAS-9~2530
First Progress Report for Phase IX
of 1lASA Desalting ¥it DJevelopment
Noverber 12, 1964

ICHAC CHEMICAL C..PANY
C. Calmon, Repcrting

Contributors: W. Grundner, G,P, Simon, and E.A. Zink

This is the first progress report for work carried out since verbal (Septem-
ver 9, 1964) approval was received for Phase II of this contract. The body of

the report is divided into sections which cover the follcwing informations

A, Progress
B. Current Problems

C. Additional Work Planned

SUMMARY
The following statements summarize briefly the work carried out to date on
the items shown. A more detailed review of each subject is covered in the section

under progress,

(a) Container

A new container design has been completed as shown in Figure 1. This

- ammrban

design now incorporates those changes suggested by NASA personnel (4). Six test

v e camenase i waaY

cans are now on order., Silk screens have also been ordered for the printed matter

which appears on the can,

(v) Bag
'nxqﬂggoceésing bag design has been fixed, however, there are two possi~

ble closures which are applicable. Silk screens for the instructions which appear
on the bag are being prepared and the calibration of the bag as suggested by NASA

v
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personnel (4) is completed,
(¢) Briguet
v Tests have been carried out in cooperation with F, J, Stokes Manu~
facturing Company for briquetting the blended desalting chemicals, as a result a
design for the brigquetting die has been settled on, and manufacture of this tool
is proceeding, Studies of the following nature have been carried out on the de-
salting chemical blend:
t. Various lubricants weve studied to improve
die release.
2. Various binders were studied to improve
briquet structural strength,
3. Effect of briquetting preasures up to 50
tons/in? were evaluated f-or briquet cap-
. acity and disruption.
The briquet wrapper remains the same as previously reported, 2 mil Mylar film,
heat ssaled. As suggested by NASA personnel (4), each briquet will now be in-
dividually wrapped and appropriately marked, The stamp for it is ordered,

PROGRESS
4) Container
The overall dimensions of the container and the general geometric shape re-
mains the same as previously described (3), however, as shown in Figure 1, all the
major improvements suggested by NASA personnel (4) have been made. At the present
time, several cans of the type shown in Figure ! are being fabricated for test

e enpenat -

mpons.
. After the completion of these tests, one or two kits will be packed, using
" wooden model briquets, and shipped to the National Aeronautics and Speoe Admin~
- istration for comenf.a and suggested changes during the week of November 23, 1964,

K4 ﬁ?‘:ﬁr - Lo e ER T T SR g
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All the ftest data cvailabtle on the test cans will also be forwarded with

these initial isodels,

As suggested (4) by NASA personrel, the final aluminwm container will have an
embessed mark indicating the 1/2 pint levei for processing seawater in the cone

tainer,

B) The Text on the Container

The text on the container incorporates all the current changes (4) and will
read as follows:
Front Parel
NASA Part No. CSD-20540 Serial No. xox Manufacturing Date:

Jonac Chemical Company
Birmingham, New Jersey

This kit contains 16 chemical briquets which convert seawater into potable
water., This is done by filling the plastic bag with seawater to the desired lev-
el, The desired number of envelopes are unwrapped and the contents dropped into
vhe water, The bag is then clesed and the contents kneaded for 30 minutes. Drink

the water directly from the open filter outlet, or discharge it into the empty con-

tainer by squeezing the plastic bag.

Rear Panel
CAUTIONS & SUGGESTIONS

i« Do not drink seawater,

2, B_esuretotiekittoraftorsuspenditarcun&necko

3. On opening kit save tape for repair of plastic bag if torn,

L. Each envelope containing 1 briquet yields about 1/2 pint of potable
water. . ' )

5. A small amount of salt is deliberately left in the treated water.

6. If bag becomes unusable, the reaction can be carried out in the -con-
tainer and ﬁzen filter~1 through a cloth or sipped when settled clear,




P
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In processing water in the container, use the content of one envelope and £ill
container with seawater to the 1/2 pint level only.
7. Allow 30 minutes for the reaction in the container zud agitate using the fin-

ger if necessary.

As indicated ¢ the front panel, the serial number will start at 100 and the

date of manufacture has aleo been included,

The wording given above will be printed in blue using Bl #81C4 a product of
Interchemical Company. The clear baked enamel protective coating is still un~
decided, since samples of at least twe enamels sent to NASA some time ago remain

nntested .

The prototype kits therefore will be ccated with a modified epoxy finish V~683
mamufactured by the Midland Industrial Finishings Company. A final choice on the
enamel to be used for the production kit will be made at a later date.

C) Processing Bag
Ehe processing beg is essentially the s.me as indicated earlier (3) with the

changeé in wording and marking as suggested oy NASA personnel (4). The calibration
of the bag has been carried out and the measurements to the various £i11 levels is
shown in Figure 2,

* In addition, & new and rather novel closure has been developed for the pro-

cessing bag, A plain processing bag with this new closure is prepared and will be
~ sent with the packed kits for your inspection and comments.

Tests of this new closure have shown that it will perform its function with
. the same or better reliability than'the snap fastensr, '

" The processing bag will be printed with the same ink as the container BL #8104
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and the calibration will be as indicated in Figure 2, The wording on the bag will

be as follows:
Contract No, NAS~9-258C
Ionac Chemical Company
INSTRUCTIONS

1. Maske sure valve on bottom is closed.

2, Fi11 bag to desired level with seawater and close to prevent water losss

3. Remove the desired number of euvelopes {cach envelope yields 1/2 pint of
potable water) and reclose the container.

L. Remove the wrapper, open the bag and place the chemical briquet in plastic
bag containing the ssawater,

5. Foll top of bag down and close securely to make it watertight.

6, After the brigquet is disrupted, knead gently antil ali of it is broken into
fine particles,

7. Agitate gently for 30 mimutes,

8, To drink water, open valve at bottom, place it in mouth and suck with gentle
squeezing of the bag. The first few drops may be salty so spit these out,

9. When finished drinking, close valve, Any remaining water can be left in
the bag until needed.

10, When all the water is drawn from the bag, be sure to rinse all the chemical
out with seawater before reusing.

11, In case bag develops a puncture or tear, carefully dry the affected area

andapplyapatchofmendigxgtape.

The silk screens for the above marking are now being prepered by the bag

mamfacturer, and proofs will be prerared for approval and editing before any bags

>

«~ B}

—

-

are silk screened,

As suggested by NASA persomiel (4), each briquet will be marked as follows:

.!'F;a-.’ Rl
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The contents of this envelope will yield about 1/2 pint of

potable water date .

. F) Desalting Briquet
Since the final report for Phase I of this contract (3), some additional

qualification work has been carried out to determine the briquet ability of the
£inal blended chemicals (5), (6), (7), (8), (9). The data from each of these re~
ports are presented below with a brief discussion of the observations made, -

Reference (5)
This study was carried out in an attempt to improve the structural strength

of the btriquets by blending silver impregnabed amorphous alumino silicate ex- .-
M&m with the high capacity materials already in use. A total of 5 blends were .

prepared and briquetted at 15,000 ibs. per sq. inch. The «.iens:u:yg C1~ ion cap~

St TR T - A

acity, cation capacity, and briquet strength were determined for each biend with

“ “the following results.

et s .
Effect of Admixed Alumino Silicates

Welght Percent Density Capacity Briquet

Blend Alwnino 8. meq/gm, for Strength

No, Si}icates AgoD gm.3 Cl~  Cations gus, (a)
0 100 o - 1.61 3.88 3.90- 300 to 900
- 95 5 : 1.63 3.78 3,78 600 to 1100
10 90 10 1,60 - 3.66 3.68 700 to 1150
20 80 20 1,59 3.72  3.67 1300 to 1500
BSg 7 30 1.55 3.58 3.5 600 to 950

50 % 152 341 3.29 1500 to 1700

(s) Beteruinedonpaarsofbﬂqne‘bs.- - -
- m:zisammemmmwmmnmgmuumm,n
3 : '\~hatthemtotoapaci&y,mmmmamddcamhawelmrupn
':.-:iacity than the LA sleves used. Mditiciial work vas cartled out to prodice & bstter-
L ety Mmin susll smounts of stesryl slechol, and briquetting hot. The
| _gomltrot t;m_.a sbucbm given in the following Table,




Effect of 3tearyl Alcohol

Percent
Stearyl Alcohol Density Capacity for (1~
Added gms/em,3 meq/gm.
9,00 t.6% 3.88
0. 167 174 2473
0,333 1.7 3.6,
00667 ; v 75 3 . 50
1.20 1.85 0.63

_The addition of small amounts of stearyl alcohol bas a very marked effect on
the briquet capacity without materially improving the briquet strength or the sui-

face dusting properties of t*= finished briquet:'i
i

Reference (£}
An attempt was made in this study to find &« substitute disruptor which would

work more efficiently than the material now being used (~200 mesh Ionac C~240 in
the silver form), The vermicul te, however, failed to produce a disruption of the
briquetted biend,

Reference mg (8)
In view of the apparent briquet weakness and dusting observed in previous stu~
dies (5),?3§empts were made o evaluate several binders for the desalting briquet.

s naA k3

Bieven different plant base binders were evalusted and no improvement of the phy-

sical properties of the briquets was observed:]

Concurrently with the above studies, the F. J. Stokes Company wes carrying out
studies ¢f the briquetting prope: slies as a funcition of pressure_(&_). This work was
carried out by this company in preparation for final die design., The sample bri- |
quets received from F, J. St.okes- Company were eﬁluated for density and capacity
with the_ following results, '

Pe |

'.'.4;'5




“
—T

Pressure Jensity Caracity, mec/z—, for
tone/in. < zh, Chio _ie Xen Total Cations
(z) {a
1 1.73 3.99 4423
2C 1.9C 3.8, L,17
30 2c§3 3-‘*8 3;1{»9
% 2,27 3,16 3.28
) oC 2.41 2.85 ERIARES

{a) Capacities zt 32°F, and with 3C zin. contact tize,
These studies lead to the following ccncluslons:

a} Briguets rade at pressures of 10 io: xs/.m. - or iore are

physically strong, with only a srzil dusting problenm,

b) The inclusion of various bindert doss not improve the

structural strength of the final hriquet,

¢) Bricuetting pressures aboe 10 tons/fin.2 shouid be
B - avoided, sinece the ﬁnis;;ed briquet capacity drops off

' - ra.p:.dly past this point,

Reference (D)
Is a routine eva}.uatlon of the. several products of the alumino silicates
available from Linde. It is interesting to note that slightly higher .capacities
_ can be obtained if the products ave purchased without the final caleining step. .
© . normally included in Sheir mamfacture., - |

’ Rsferences :0 and H

‘Thess Btudies were. carried out on the expsrimental briquets prepared by F. J._

o Sf.okes COmpen;, at high pressures (7, 8. The contact, time dnring the reaction was
1ncreaeed subetanti.a;uy tn determine ths effect or this factor on the capacities of

-

- these briquets. The ds.ta ob;erved is glven in the tollovdng TFable, . .~ -




Czpaciiy at 32vr, for > Tprovement
Fressure Jensity contact Times of at at
tons/in,< zes/en,) { iin, 60 iin, L Hr, 6G ¥in, 4 Hr,
20 2,13 3.48 3.7 —— .6 ——
- 2,27 3.16 3.6 3.67 9.5 16,1
2.4 2.85 313 342 9.8 2345

A substartial irprovere . °f briquet capacity is observed viler the ccntact
tice is extended fror 30 minutes .c 4 ".ours, This effect is rmch more pronounced

for materials briquetied at pressures in excess of 3G tons/:i.n.2

G) Tork Now Underway

1, Briguet Chemicals

o

Crders have been placed for the ingrediesnts necessary to produce the

final blend for the HASA test kits, The die has beer designed and machining is

underway,

2. Briguet sdrapper
No change, each individual briquet will be wrapped and sealed in kylar

film of 2 mil thickness,

3. Processing Bag
The order for these bags has been let and silk screens are being pre-

pared for the text and calibration shown in this report. -
L. Container - ' . :
| Six test cans complete with all the changes suggested by HASA persomnel . .
are on order, Two of. theee will be sent to KA&.‘\-CSD sect.i-.. 1:61"‘: comments  Silk
bémns f_oz; the contg_iner ‘:r. are also in preparztion.-

5., Asaembled!(it‘ _ - RS .

Sufficiant. ].anyards, rivets, tia tape uﬂd nending ta.pe are avaﬂabls i’or o

ccupm.im of the test Kt noqu:ireunts oumned 1n mae n of this cont.raet.
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April 2C to lay 15, 1564

(2) XNASA Desalting Kit Frogress Teport lo, 2
¥ay 15 to June 19, 1964

{(3) NASA Desalting Kt rinal Heport rhase I
June 24, 1964

() ¥mtes of CSD/Ionac Chemical Corpary Meeting
Desalter Xit Development ~ August 20, 1964

{5) Use of Vermiculite as a Disruptor
From ¥.T, Grundner to Dr. C. Calmon - 10-28-6k

(6} Inorganic Ion Exchangers for Desalting :
From #,T, Grundner %o Ir, C. Calmon -~ 10~8-64

(7) Desalting Briquets for MASA FKits
From W,T. Grundner to bDr, C, Calmon - 10-26-6

(8) Communmication to G, P. Simon from F. J, Stokes Company
- ted 10-30-6l,

(9) Desalting Capacity of Silver Impregnated 4A Molecular Sieves
. From ¥.T, Grundner to Dr. C, Calmon - 11-2-6f

{10) Desalting Briquets for NASA Kits .
From W.T. Grundner to Dr. C. Calmon ~ 11-h-8

{(11) Basalting Briquets for MNASA Fits
From W,7, Grundner to Dr, C, Calmon -~ 11-6-64
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Dr. C. Calmen 5304
We Te Grundner Birmdazham
lise of Vermiculite as A Disruptor Oco., 28, 13964

A sazple of ®rolled and brushed vermicuiite :.EZ;FGP 20" wes
received from J. X, Chapin, Jr.s; Zonolite Division, W. E. urace & Cc, This
was 3 «-20 mesh r:terial

Severzl briquets wers mcde cortaining 1¥ of this material axd placed
in seawater. The materials used were as followst

«100 mesh -3 received
=100 mesh over: drisd svernight at 120°C
as recsived (size-wise) osven dried overnight at 120°C.

Eone of the materials appeared to be suited for use as a disruptor

although a partial disruption occurred with the third-listed material,

Thhmbymmmcm&ht&co&dmdﬁththemmmﬁof
Ag form Ionac C-240,
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feiationship 3ctwesn Cabion Cepacity of Impresgnated 4A Sieves and pli of
Zreaved Sea-water.

An exauzination of the data reported é~11-64 concerning the capacities
of Linde LA mclecular sieves irdicates that tnsve 1s a relationship between
the catlon capacity of the material and the pH of seawater treated with the
Zmpregnated sieves durding ths delermination of their capacity. This
reiationship is shown on the attached graph,

Suy. Landon of Amorphous Gel for 44 Sieves and Its Effect on Bricuet Strength
ana Cavacity.

It wae suggested that the strength of the briquets prepared from
& blend descrited previously (WIG to CC 7-14~64 page 8) might be increasad by
substituting a2 small amount of an amorphous gel for the crystalline 44
sieves from Linde,

In order to do this, a quantity of the standard silver Dezalso
from the plant was ground in a ball mill and sersened to separate out ..o
~100 mesh particles which were used in the work described belouw.

Several blends were prepared as follows?

Blend #0 contained,
55 gm LA - Ag Sieves
1.2 ga C-240 Ag (=200 mssh)
0.4 gm activuted carbon
0.3 g» graphite
0.03 gm alum (finely ground)
0.001 gm Separan

Blend #5 was as blend O with 5% of the 4A~Ag Sisves removed and
replaced with ~100 nesh Ag Dcea.lzo.

Blend #10 as #5 but with 10% Snbst.itution.
Blend #20% #5 ®» » 204

Blend #30* #5 * » 304 ®

Blend #50 % #5 * % 502 "

After thorough mixing of the blends they wers pressed into briquets of
approxinately 15 gr. st a presswre of 15,000 #/in. - -

-
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Tuorgenic Ion Exchangers for Desaliing

The capacities amd densiiles of tiese paterials were deteruired
and Jhuse vaiues are rasorded in the fcllewing tahle:

{Capacity meo[&:"' ;

Blend Density {gm/ml) cl Cations
) 1.610 3.88 3.99

5 1.630 3.78 3.78

30 1.597 3.66 3.68
20 1.587 372 3.67
50 1.5%9 3okl 3.2%

The relative atrength of these briquets was determ’ned by uss of
tiia rather crude device described in the attached diagram, Yach briguat
belnz tested was supported between two wooden blocks so that 3716 inch on
eitrer side of the briguet was supported and the centar thereof was suspended
above a free sprcs. Pressure was applied to the center of the briqueh
over an area 1/16 inch in diaumster and this pressure waa increased by
pouring a steady slow strean of lsad shot into ths contalner suspended
from the end of the lever arrangement. When the briguet broke the relative
pressure exsrited thereon was determined by weighing the container and its
contents, The pressurs was applied to the briquet (through & lever arrange-
ment as shown in the dlagram) by means of a wood serew the point ~f which
had been filed to produce a flat surface 1/16 inch in aiameter.

Two briguets from each blend wers subjected to this test; and,
in the case of each blend, i was noted that there was nol good agreewent
-between the two trials, The data was plotied as on the attached graph,
however, and this indicated that there is a trend toward greater briguet
strength as a greater amount of amorphouzs silver zevlite is inocluded in
the blend.

It was also noted that this substitution did not reduce the dusting
from the surface of the bricuet that has been noted in the past.

The conclusion reached on the basis of the above was as follows:

(3) substitution of increasing amounts of amorphous
gel into the blend results in inoreasing briguet strength

{2) tue greater-this substitution the :w«r the
desalting capacity.

{3) such substitution wc';m not be desirable due
to the drop in capacity uocted.
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r"'xr.,-c Ion rxchaugers for Deealiing

“xpansion of Bricusts ihen kenoved frox. Die

In order to detemine tho degree of expansion of the briquets
on release from the mole in which they were formed thres of the briquets
pressed above were neasureds The results wers as followss

Irside diameter of Die = 1.1315 in. o, =
Blend Briguet diameter Expansion m{zj 7

inches; inches) Y
6 (1,114,3 ’ _ {0.0115 Lot % L157%
5 1.10 0.0085 Of')l-{-olo
10 .10 0,0085 0.4 %

Prevention of Dusting from Finished Briquets

Briquets prepared from what has bacome more or less the staxdard
blend of Ag-LA Sleves exhibit undesirable dusting properties ia thut a
film of fine powder is removed frow the bricust surface on handling, The
standard briquets from the desalting kits precently being manufactured
have a glazed surface and do not exhibit this action.

This glase was sssumed to be due at leasi in part to the presence
of stearic acid in these briqueis, Since ihz stearioc acid present apparently
contributes coneiderable tasies to ths walsr it was su:gesced that stauryl
alcohol mizht be used instezd, BSeveral briquets were jrepared with various
amounts of Lowl 28 {dv Pont's brand of stearyl alcohol) in the regular
briquetting mixture. {Blend heated to 105°C for about 2 1/2 hours to blend
stearyl alechol into other ingredients).

Blend 4 Stearyl Alochol Density (em/ml) Cap&citg for 1

{a) 0.167 1.735 m;.73

). ) 0.333 .17 3.64

)] 0.667 1.750 N 3.5

@ . n2 e 0.63

in the dgzldzxtmwbm::’ %dm&wtgthperﬁn

of these briquets was moted and the brigusts themselver weare physically weaker
than whose prepared without the addition of steaxyl a.‘l.eopol.
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Dr. C. Calmon 507,
We T. Grundnsy ) Bimingham

Desalting Briquets for NASA Kit : Oct, 26, 1965

A. Incorporation of Various Bladers imbo Bricuetting ¥brture

The materials listed below were incorporated into the standard MASs
briquetting mixture t¢ the exhent indiczted in an efford to fom a stronge
briquet with reduced dusting propmensities. In no case did the briguet
produced sppear to be superier {o thoss produced withowt addition of a binder.

After thorough blendlng of the ginder into the other in redients the
nixture was placed in an o7ea at 120"C for a% lsast ope hour. Ths materfal
was then briquetted at 15,030 #/45.% in & not dle. The bindess employed
wore as follows: .

Bizler % of Briguet

dinten 0.25

Dialdelyde gluten 0.25

Stearic acid 0.5, 1.0

Hogul cereal binder 0.5

Kel. Collofid XV Q.5

Da}:broso 6.5

Corn Starch 0.5

Dialdelyde gluten - galatin 0.5 :
Si.l\"_l' Stearate 0;5, 3..0’ 2.5 ’

The capacily st 32°F {with 30 minutes of comtact) for the removal of
chloride and caticns from seawater was determined for several of these

: Density - ' ) _
Binder ~  EBiayr  (em/ml.)  Cl Cep. (meg/mm)  Cation Cap. mew/gm)
Dextross 0.5 1614 B W R 392 I
Starch icomg 0.25 1.609 3.97 a1 |
Staxch (corn 0.5 106“ ‘. 3097 ’ 4033

- This indicates no drop in eapacity dws 4o inclusion o starch as a-
T ‘ hinder. This addition, however, as well as the cthers, resuwited in no
. : imrovament in the physisal qualitiss of the briquets, -

B, . B sed by ¥, J, Stokes Compam . o !

Several briqusts wixe reburned from the ¥, J, Stokes Gompany where they
had been formed at various pressures using cur standard NASA desalting -
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progared at Rizhers prezsures where seme zsrmlnating hed ceowrod,
Tanad v eam o = LTI U - 4 - o e aemt oY
5% bricacd was dne-eelely LeS e Ln glameter and weazned

thickness of zach varied wiid the rsressums

s L i proselng the brigsuel-

The deorLitier erd capaciiles deZermined ars resorded in

the foliowing
tablae azd thedlr relationships cne to sroiher are shown o tie abiached eh.

Pracgura

Procgu Densit Canacitv® (zes./=.)
Tcms/in.2) Zg&fz:.lg cl Cations

10 1.73 3.99 .23
20 1.%0 3.8 417
30 2.13 3:48 345

10 2.27 3,16 3.23
50 241 2.85 3.4k (277}

#Capacitiss ab 32°7 end with 30 minutes contzct tixs,

Bricuets pressed in the laboratory at 20,000 #/in.2 (10 tons/in.?)
using the 1.1315 in, diamster die and varying amcunbs of blend (L.=.; 5.
10, 15 gn.) producsd briguets with sharp edges on the upner side but with
chioped edges on the undernsath zide, It wes theorized that this mey hove
been dus to excessive wear at the lowereige of the dle.

Conclusionsas There do2s not appear to ba any inprovement in the
physical strengin of briguets produced with the inciusion of vardous binders
gver those procuced without such &s.. _:fons., Briquets pressed at 1l r.o::s/izx.‘2
{20,000 #/in.2) appesr to be reasonably sturdy wita some gusting from tie
surface which does not appear to be avoidable, It does not appearz-uesi_“ab}.e
to increase the pressure smploysd $n briquetiing above 10 tons/in,< since
capacities drop off above this levol. This is shown in the sttackes
which confims data previcusly veperted 7/24/64.
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The attached latoratery report and pressure density curve were
developed as 2 resu1+ of the laborastory investigation of your
cdesaliing meteriai. This rep;esents approximately 5 hours lab
time which will be reflected in our billing.

The in‘ormation concerning tooling has been turned over to our
yunch and Tie Division. I am now in a better position to answer
ths guestion you asked uuring our telephone conversation. I%
gears that the expansion noted on the small diameter pieces

an be 2xpected to follow in direct proportion to the larger zec-
tangular shape, The taper in the die will therefore have to be
made accordingly.

1 l

[}

(7 3 ¢
'U »

The specifications referred to our Punch and Die Division assume
that a >/38% underfill will be used, This means that after the
die has been charged the lower punch is dropped 1/8% prior %o
entrance of the upper punch, If you will recall the purpose cf
underfill was to prevent puff-ocut, The purpose of the taper was
to improve the tendensy to ship tne bottom side of the compact
at ejection,
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October 21, 1964

IZHNAT CHESITZAL CC.
Biramingham, New Jersey
1~ TAT . Necaldins miy

. ZRIAL: Degzltiing mix

To pre

pare pressure density curve also observe flow
and tabletting properties of materi:zl.

WNACHIME: R4~ 5/8% diameter, flat face punch and die = carbide
die = straight 0,626% diameter,
Received a bottlrof grey color fine powder and soft
egglomerates, '
' T ST ; PRESSURE SPEED |TABLEI| DENSIIY
NO. FILL THICKNESS | WI./GMS.. TONS TOTAL | T.S.I.} TPM | DIA., | GMS/€.B
1-A 35/64% +195% 1.75 3 10, 15 | .633% 1.64
. B u .174% - 1.74 6 20 15 | .632" 1,94
. c R .166% 1.75 9 30 15 | .633% 2.05
. D n .151% 1.7 | 12 40 15 | .633% 2.25
E " »139% 1.75 15 50 1% | .633%] 2.44

Material was hand fed to make the above tests., Material flows very
sluggish and erratic. Weight will not hold reasonably constant even -
with hand feeding. Mateii.al also tends to puff badly out of die
cavity. This would be still worse with a tapered die unless underfill
is used. Bottom edge of tablets tend to flake and crack off due to
the high expansion factor, Tablets are all good. Strong but those made
at 40 TSI and upwards are extremely hot and hard as . ejected. They all

tend to soften if exposed to atmosphere moisture for any extended period
of time.. The above sampies were immediately sealed in brown bottles

for customers evaluation. Tablet density (3.42) calculated from cus~ _
tomers data appears to be in error, See attached pressure density chart,
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Dr. C. Calmon
¥, 7. CGrundner Birninzham
Desalting Capacity of Silver Impregnated Hov. z, 196%

LA Volerulsy Siowe

Two samplios of Idnde 4& Molecular Sieves wers received in ths laboratory.
They were identifled as followss

Sample Type Bize ¥, 1ot Xo,
M) JA Powdex - L5242
(2} La Cake 2 lba. 440595

The second sample was wet l.e., molst encugh to feel darp.

The sanples were impregnated with silver after first being trested
with 5% NaCil. The capacities of the materials were fourd to ks as followss

¥inal soln, after treat, " gapacity (mso/mn)
Sample i of Soln. Cl conc. HNa cone. TH conce. 3 Caticns

(ppnasc&-(gp?as (ppﬂaa

(1) 00 30% 400 1280 k31 430
(2) 9.8 032 00 260 elh 505

. H.E.er

oot Mr. E. Zink '
¥r. G, P. Sixon N PRI . .
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Sosaltire Ericuets for HASL Yt v, 4, 194
The e:zpacity for chloride of several of the bricuels pretered by
the F. J. Sockes Coxpeny (W76 40 OO 10-26-04) was detersinad it 3297 with
& 60 ninuwto contact peried, I was found that thers was an increass in
canoeiby of those bricuets foxmed st hisher pressure of £.6-9.87 vhon thin
longer contact tine wes smployeds
" Canscity st 320F g 3 e
: o/ Fox . (B)=i) x 100
Dedcuckbling Pressuve  {a) 30.zin. contset (b) n. contach s)
31 ' ‘ -
< 30 30f¥8 E 30?3. 606
40 3.6 C 3.45 D5
50 2.85 3043 Ge8
: (/U E l [‘JJJ\-\&\A,-#
Y. Ti Grundner
WIGIm '
cc:  Er. Go Simen :
¥rs Be 2hik .
Dict. fils - Lol .
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Yo To Orundney Blrzinshax
Caxalting ¥rdirmada for ¥iS2 ¥ita How, 6, XC4L
"‘he cana.city Lor chloride of scversl ai’ the briquets prepared by
the F. ¢, Stokes Company (WIG to CC 10-26-6L) wes determlmed at 320F with
4 hour conts,ct tize. It was found that thers was sare incresse in ezpacity
but at a dinindshing rate as compared with that cbtainsd on incrcasing from
1/2 o 1 hour.
Briquetting eit: at 287 (woa/r=) % Improvement
Presaure za.s 60 min, & hr.
o1 30 »in contach é »d4n eontact é br.econt, {(B-a)x 100 { c—a"x 160
30 3.48 3.1 w— 6.6 ——
&0 _ 7 3 3.46 3.67 9.5 16.%
5 E 285 3.13 o ek 9.8 23.5

The accompanying grephs show these relationchips.
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