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ABSTRACT 

Tracer  s t u d i e s  have demonstrated t h a t  e lec t rochemica l  ox ida t ion  of  z inc  

and cadmium i n  10 - VF KOH s o l u t i o n s  produces a zinc product  which i s  less than 

5% Zn(OH)2and a cadmium product which i s  50-80% Cd(0H) . 
i n  a Cd-Ago c e l l  conta in ing  a t r i t i a t e d  e l e c t r o l y t e  s o l u t i o n  r e s u l t s  i n  a 

decrease i n  s o l u t i o n  a c t i v i t y  which cannot be accounted f o r  simply by t h e  

formation of Cd(0H) 2 .  

Oxidation of  cadmium 
2 

The r a t e s  of decomposition of  Ago and Ag20 apparent ly  depend on how t h e  

o r i g i n a l  ma te r i a l s  are prepared.  These ra te  d i f f e rences  are very pronounced 

f o r  Ag 0 a t  temperatures between 3200 and 420D and are r e a l ,  though smaller, 

f o r  Ago a t  160'. 
2 

A procedure has  been e s t ab l i shed  f o r  determining s i l v e r  i n  KOH s o l u t i o n s  

by l i q u i d  s c i n t i l l a t i o n  counting using ll0mAg as a t r a c e r .  



NOT I CE 

This  r epor t  was prepared as  an account of Government-sponsored work. 
Nei ther  t h e  United S t a t e s ,  nor t h e  Nat ional  Aeronautics and Space 
Adminis t ra t ion (NASA), nor any person a c t i n g  on beha l f  of NASA: 

a.  Makes warranty o r  r ep resen ta t ion ,  expressed o r  implied,  
with r e spec t  t o  t h e  accuracy, completeness,  o r  usefu lness  
of  t h e  information contained i n  t h i s  r e p o r t ,  o r  t h a t  t h e  
use of  any information, appara tus ,  method, o r  process  d i s -  
c losed  i n  t h i s  repor t  may n o t  i n f r i n g e  privately-owned 
r i g h t s ;  o r  

b .  Assumes any l i a b i l i t i e s  with r e spec t  t o  t h e  use o f ,  o r  f o r  
damages r e s u l t i n g  f r o m  the  use of any informat ion ,  appara tus ,  
method, o r  process  d isc losed  i n  t h i s  r e p o r t .  

A s  used above, "person ac t ing  on behal f  of NASA" inc ludes  any employee 
o r  con t r ac to r  of NASA, o r  employee of such c o n t r a c t o r ,  t o  t he  e x t e n t  
t h a t  such employees o r  cont rac tor  of  NASA, o r  employee of  such con- 
t r a c t o r  prepares ,  disseminates,  o r  provides  access  t o ,  any information 
pursuant  t o  h i s  employment with such con t r ac to r .  

Requests f o r  copies  of t h i s  repor t  should be  r e f e r r e d  t o :  

Nat ional  Aeronautics and Space Adminis t ra t ion 
Off ice  of S c i e n t i f i c  and Technical  Information 
Washington 25, D . C .  

At tent ion : AFSS- A 
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The ob jec t ives  of  t h e  cont rac t  a r e  t h r e e - f o l d :  

(1) The c h a r a c t e r i z a t i o n  of . cadmium and z inc  anodic  r eac t ion  products .  

(2) 

(3 )  

The s tudy  of t he  thermal decomposition of s i l v e r  ox ides .  

The s tudy  of  t h e  deposi t ion of  s i l v e r  on z inc  anodes. 

This  r e p o r t  i s  d iv ided  i n t o  three s e c t i o n s  corresponding t o  t h e  o b j e c t i v e s  

out l i n e d  above. 

A.  THE PRODUCTS OF THE ELECTROCHEMICAL OXIDATION OF Z I N C  AND CADMIUM 

In t roduct ion  

The ob jec t ive  of  t h i s  phase of work was t o  determine t h e  products  formed 

upon e lec t rochemica l  ox ida t ion  a t  t h e  z inc  and cadmium e lec t rodes  i n  a l k a l i n e  

ce l l s  o f  t he  silver-cadmium and s i l v e r - z i n c  types .  

are c e r t a i n l y  produced , t he  s t a b l e ,  s o l i d  products  should be descr ibed  by 

e i t h e r  of t h e  two formulas : 

While t r a n s i e n t  products  

1 

MO or  M(0H) 2 .  

I f  a metal hydroxide i s  p r e c i p i t a t e d  from a s o l u t i o n  conta in ing  t r i t i u m ,  

t h e  p r e c i p i t a t e  should be a c t i v e  while i f  t h e  oxide is  p r e c i p i t a t e d  from a 

similar s o l u t i o n ,  t he  p r e c i p i t a t e  should be i n a c t i v e .  Therefore ,  determinat ion 

of  tritium a c t i v i t y  i n  the  s o l i d  oxidat ion products  of z inc  and cadmium should 

provide  a means of es t imat ing  the r e l a t i v e  amounts of oxide and hydroxide 

p r e s e n t ,  

L i t e r a t u r e  re ferences2  have s t a t e d  t h a t  many metals form only oxides when 

p r e c i p i t a t e d  from s o l u t i o n s  o f  s t rong b a s e s ,  Experiments here3  have shown t h a t  

z i n c  i s  p r e c i p i t a t e d  p r imar i ly  as t h e  oxide from KOH s o l u t i o n  and as the  hydro- 

x ide  from NH3 s o l u t i o n s .  

KOH s o l u t i o n s .  

Cadmium forms t h e  hydroxide when p r e c i p i t a t e d  from 

I t  remained only t o  determine t h e  products  of e lec t rochemica l  

r e a c t i o n .  
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E xp e r i men t a 1 

Electrochemical  r e a c t i o n s  were performed i n  r ec t angu la r  c a v i t i e s  i n  e i t h e r  

I n  one, t h e  c a v i t y  dimensions were 4 .1  x 4.1 cm by 

The anodes 

2 of two Luci te  con ta ine r s .  

5 .0  cm deep; i n  t h e  o t h e r  it was 1,s x 4.0 cm 2 by 5.0 cm deep. 

were wrapped i n  polypropylene and sausage cas ing  s e p a r a t o r s  while  t h e  Ago cathodes 

were wrapped i n  sausage cas ing .  

t he  u n i t  wedged i n t o  t h e  c e l l  cavi ty  wi th  polye th lene  space r s .  

a c t i v a t e d  with 10-15 m l  of t r i t i a t e d  10 VF KOH s o l u t i o n .  Where zinc anodes were 

used, t h e  e l e c t r o l y t e  s o l u t i o n  was s a t u r a t e d  with ZnO. 

One anode was p laced  between two cathodes and 

The c e l l s  were 

- 

Three types of  z inc  e l e c t r o d e  were used. Commerical e l e c t r o d e s ,  made by 

t h e  E l e c t r i c  S torage  Bat te ry  Co. (ESB) , were c u t  t o  f i t  t h e  c e l l  compartment. 

These e l ec t rodes  contained some mercury. Zinc s h e e t  e l ec t rodes  were prepared 

from 6N grade metal  

Products ,  Inc .  

o f  t h e  proper  s ize .  

2.6% A12(S04)3, and 1.3% dex t r ine  in  water. 

whi le  p l a t i n g  was accomplished a t  3 ma/cm2 f o r  about 2 hours .  

0.25 mm thick which was manufactured by E lec t ron ic  Space 

The t h i r d  type w a s  prepared by p l a t i n g  z inc  onto s h e e t  plat inum 

The p l a t i n g  so lu t ion  was 30% ZnS04, 1 .3% N a C 1 ,  2.0% H3B03, 

a 
The s o l u t i o n  was s t i r r e d  vigorously 

The e l ec t rodes  

were washed with water and mounted i n  the  c e l l .  

Cadimum anodes were cu t  from Elec t ronic  Space Products,  Inc .  5N grade s h e e t  

metal 0 .5  mm t h i ck .  

Current through the  c e l l  was cont ro l led  by a Model C629CMK Elec t ron ic s  

Measurements Constant Current  power supply.  

for s e v e r a l  hours o r  u n t i l  t he  anode was completely oxid ized  and t h e  c i r c u i t  

The cu r ren t  was maintained a t  50 ma 

broken ,  The system was dismantled,  t h e  anodic product  removed, washed c a r e f u l l y  

wi th  t r i t i a t e d  water having the  same a c t i v i t y  as the  e l e c t r o l y t e  s o l u t i o n ,  and 

d r i e d  i n  vacuum over P 2 0 5  f o r  severa l  days.  

i n  a minimum amount of d i l u t e  HN03 and made up t o  a known volume with water  i n  

a volumetr ic  f lask.  5 0 - h p o r t i o n s  of the  s o l u t i o n  were p i p e t t e d  i n t o  15 m l  o f  

The p r e c i p i t a t e  was then  d i s so lved  a 
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s c i n t i l l a t i n g  f l u i d  and counted with a Nuclear-Chicago Model 703A l i q u i d -  

s c i n t i l l a t i o n  count ing system. 

r a t i o  method. 

Counting e f f i c i ency  was determined by t h e  channels 

Zinc and cadmium i n  t h e  s o l u t i o n  were determined po la rograph ica l ly ,  5 

Resul ts  and Discussion 

The ana lys i s  i s  based on t h e  assumption t h a t  t h e  r a t i o  of t r i t i u m  t o  hydrogen 

w i l l  be  t h e  same i n  t h e  hydroxide p r e c i p i t a t e s  as i n  t h e e l e c t r o l y t e  s o l u t i o n ,  

Since t h i s  r a t i o  i s  known,the amount of  hydroxide i n  a p r e c i p i t a t e  conta in ing  a 

measured amount of metal ion  can be c a l c u l a t e d  and t h e  r e l a t i v e  amounts of  hydrogen 

and oxide  es t imated .  This  is  repor ted  as t h e  percentage o f  metal hydroxide.  

The p r e c i p i t a t e s  were washed with water conta in ing  the  same t r i t i u m  concen- 

t r a t i o n  as i n  the  e l e c t r o l y t e  s o l u t i o n  i n  o r d e r  t o  prevent  s i g n i f i c a n t  l o s s  of  

a c t i v i t y  through exchange with t h e  wash water. 

was s u f f i c i e n t  t o  cause severe ly  e r ra t ic  r e s u l t s  i n  some e a r l y  experiments.  

This  exchange, although slow, 

3 

Table 1 shows t h e  r e l a t i v e  amounts of Zn(OH)2 ca l cu la t ed  from tracer d a t a .  

Most values  are less than  10%; t h e  h igh  values  probably r e s u l t e d  from incomplete 

dry ing .  The seven low values  have an average of 2.8% with a sample s tandard  devi-  

a t i o n ,  s ,  of 1 .3% absolu te .  

average of  the  low va lues .  The s t a t i s t i c a l  p r o b a b i l i t y  of a random dev ia t ion  of 

t h i s  magnitude i s  l e s s  than 0.2%. Thus, t r a c e r  ana lys i s  i n d i c a t e s  t h a t  t he  product  

conta ins  less than 5% hydroxide.  

The next lowest value,  9 .1%,  i s  3.2 - s above t h e  - 

Attempts were made t o  c o r r e l a t e  tracer r e s u l t s  with thermogravimetric measure- 

ments. Two thermograms repor ted  e a r l i e r 3  showed double breaks which were d i f f i c u l t  t o  

i n t e r p r e t .  J f  t he  weight decreases were a t t r i b u t e d  t o  loss  of water o r  hydroxide,  t h e  

measured a c t i v i t e s  should have been much h ighe r .  On t h e  o t h e r  hand, i f  only t h e  first 

break were a t t r i b u t e d  t o  lo s s  of  water,  t h e  r e s u l t s  agree  well with the  tracer da ta .  

The second break would be assigned t o  the  Pecomposition of t h e  carbonate ,  probably 
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2 through adsorp t ion  of Cqfrom the  a i r  by t h e  KOH. Duval 

over  a wide range of temperatures ,  but probably assumes onse t  of t h e  decompo- 

s i t i o n  a t  t oo  high a temperature.  

s ta tes  t h a t  ZnCq decomposes 

Figure 1 shows t h e  thermogram of a z i n c  sample prepared e lec t rochemica l ly  

which i s  presumed t o  be 1.8% hydroxide. 

cont inues f a i r l y  s t e a d i l y  up t o  550' and probably beyond. The p l o t  s tarts below 

1.000 because t h e  sample was subjected t o  temperatures between 40 and 50' befo re  

t h e  experiment began. 

e n t i r e  range 

below 120°, t h e  r e s u l t s  compare favorably with t r a c e r  da t a .  

seems v a l i d  s i n c e  similar co r re l a t ions  are found where d e f i n i t e  breaks are 

qbserved. 

w a s  s l i g h t  i n  the  electrochemical  prepara t ion  because t h e  opera t ion  was c a r r i e d  

out  i n  a glove bag under n i t r o g e n *  

Loss of  weight begins  a t  about 40' and 

No d e f i n i t e  breaks can be seen i n  t h i s  p l o t  over  t h e  

I f  one assumes t h a t  any hydrogen-containing component was removed 

The assumption 

Beyond 120°, weight l o s s  i s  a t t r i b u t e d  t o  evolu t ion  of C02 .  This  

a 
The above conclusions were f u r t h e r  checked by counting samples o f  t h e  

e l e c t r o l y t e  s o l u t l o n  be fo re  and a f t e r  ox ida t ion  of  z inc  anodes. 

a c t i v i t y  d i f f e rence  was observed, which suppor ts  t he  argument t h a t  l i t t l e  hydro- 

xide i s  formed. 

No s i g n i f i c a n t  

The r e s u l t s  i n  Table 1 show t h a t  t h e  na tu re  o f  the  product i s  n o t  a f f e c t e d  

by t h e  form of t h e  anode. 

t h e  z inc-p la ted  e l ec t rode  s ince  only two experiments were made. 

spu r ious  r e s u l t s  observed previously have been on t h e  high s i d e .  

This  conclusion might be  quest ioned i n  t h e  case of 

However, most 

The r e s u l t s  of ox ida t ion  of cadmium anodes a r e  shown i n  Table 2 .  These 

va lues  range from 50 t o  80% hydroxide and are d i f f e r e n t  from the  products  formed 

by chemical p r e c i p i t a t i o n  which ranged from 80 t o  100% hydroxide.  

chemical product  i s  l i g h t  yellow t o  t a n  i n  co lo r  which ind ica t ed  s i g n i f i c a n t  

oxide conten t ,  bu t  t he  co lo r  i s  s u f f i c i e n t l y  f a i n t  t o  support  t h e  conclusion 

t h a t  cons iderable  hydroxide i s  p r e s e n t ,  

The e l e c t r o -  

a 
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Tr i t ium a c t i v i t y  i n  t h e  e l e c t r o l y t e  s o l u t i o n s  was measured be fo re  and a f t e r  

ox ida t ion  of cadmium? 

was oxidized and t h e  s o l u t i o n  a c t i v i t y  decreased by 10%. In t h e  second case ,  71 

In  t h e  f i r s t  case, about 15 m i l l i e q u i v a l e n t s  of  cadmium 

mi l lpequiva len ts  of cadmium was oxidized while  t h e  s o l u t i o n  a c t i v i t y  decreased 

30%. 

s t a t e  of  charge might be p o s s i b l e a 6  

t h e  formation of  Cd(OH)2 i n  any simple way because i t  is  t o o  g r e a t .  

s i l v e r  e l e c t r o d e  and/or  the  sepa ra to r s  might be  adsorbing t r i t i u m  seems u n l i k e l y  

These r e s u l t s  were g r a t i f y i n g  i n  the  sense  t h a t  a method f o r  determining 

However, t he  l o s s  cannot be  a t t r i b u t e d  t o  

That t h e  

s i n c e  t h i s  phenomenon was n o t  observed during the  oxida t ion  of  z inc  anodes. 

Furthermore, t h e  p r e f e r e n t i a l  a'dsorption of t r i t i u m  would be  s u r p r i s i n g .  

i s  some evidence of hydrogen formation a t  t h e  cathode during t h e  r e a c t i o n .  How- 

eve r ,  t he  t o t a l  cu r ren t  passed through the system i n  t h e  second experiment would 

There 

correspond t o ,  a t  most, 108 mi l l i equ iva len t s  I f  only hydrogen were formed a t  

t h e  cathode and only Cd(OH)2 a t  the anode, the  observed a c t i v i t y  change would be  

100% too  h igh ,  This  does n o t  take i n t o  account t h e  f a c t s  t h a t  water would be 

used a t  t h e  cathode causing a concentrat ion of  t r i t i u m  and t h a t  e l e c t r o l y s i s  

causes enrichment of t h e  heav ie r  isotopes i n  t h e  s o l u t i o n .  Furthermore, hydrogen 

would not  be formed a t  t h e  cathode t o  the  exc lus ion  of  a l l  reduct ion  o f  Ago; t h i s  

i s  f u r t h e r  demonstrated by t h e  very slow gas evo lu t ion .  

The l o s s  i n  s o l u t i o n  a c t i v i t y  i s  a cur ious phenomenon. Experiments are under- 

way t o  de te rmine  whether t r i t i u m  is s e l e c t i v e l y  adsorbed by Cd(0H) 2 ,  t h e  s e p a r a t o r s ,  

o r  t h e  Ago and whether reduct ion  o f  Cd(OH)2 formed i n  a t r i t i a t e d  s o l u t i o n  w i l l  cause 

an inc rease  i n  s o l u t i o n  a c t i v i t y .  

Canc lus ions 

Tracer  s t u d i e s  on z inc  and cadmium anodes i n d i c a t e  t h a t  l e s s  than 5% o f  t h e  

z i n c  product is ZII(OH)~ while  SO-80% of the  cadmium product  i s  Cd(OH)2. 

r e s u l t s  show t h a t  the  method o f  prepara t ion  s i g n i f i c a n t l y  a f f e c t s  t h e  nature1 of 

These 
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t h e  product .  

when cadmium i s  oxid ized .  

known, b u t  may b e  o f  cons iderable  importance i f  a t racer  method is  used f o r  

determining t h e  s ta te  o f  charge i n  a silver-cadmium c e l l .  

Considerable t r i t i u m  a c t i v i t y  i s  l o s t  by t h e  e l e c t r o l y t e  s o l u t i o n  

The mechanism by which t h e  l o s s  occurs i s  n o t  y e t  

Suggested Future  Work 

Although t h e  primary ob jec t ives  of  t h i s  phase of t h e  con t r ac t  have been 

accomplished, much i s  y e t  t o  b e  learned about t he  anodic behavior  of  z inc  and 

probably cadmium. Independent s tudies’  have shown t h a t  t h e  t r a n s i e n t  products  

formed dur ing  ox ida t ion  are v a r i e d  and probably complicated.  Sipce t h e  form- 

a t i o n  o f  t hese  materials seems t o  depend on t h e  cu r ren t  dens i ty  a t  t he  e l e c t r o d e ,  

t h e  subs tances  may appear i n  an opera t ing  b a t t e r y  under c e r t a i n  load cond i t ions .  

The n a t u r e  o f  t h e  materials is  d i f f i c u l t  t o  determine because they e x i s t  only 

whi le  c u r r e n t  i s  flowing. Nevertheless ,  information about t h e s e  coa t ing  w i l l  

b e  r equ i r ed  be fo re  optimum opera t ing  condi t ions  can be eva lua ted .  I t  i s  

sugges ted  t h a t  a program be i n i t i a t e d  t o  s tudy  these  t r a n s i e n t  materials. 

B .  THERMAL DECOMPOSITION OF AgO 

Experiment a 1 

The thermogravimetric procedure has been descr ibed  previous ly  , The expe r i -  

A Cahn Mark mental s e t -up  has  been modified s l i g h t l y  t o  make it more v e r s a t i l e .  

I1 Time Der iva t ive  Computer has been i n s t a l l e d  and c a l i b r a t e d .  

rates of weight- loss  can be measured d i r e c t l y  making p o s s i b l e  b e t t e r  estimates 

of  a c t i v a t i o n  ene rg ie s .  The ice-bath thermocouple re ference  junc t ion  has been 

r ep laced  with a Model MC11B-3C Mini-Comp Cold Junct ion  Compensator manufactured 

by West Instrument corp . ,  S c h i l l e r  Park, I l l .  

term temperature  monitoring without  t he  inconvenience of  cons t an t ly  checking t h e  

i ce -ba th .  

With t h i s  u n i t ,  

This  u n i t  makes p o s s i b l e  long- 

0 
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Material w a s  removed from a formed s i l v e r  oxide e l e c t r o d e  and d r i e d  over  

P205 i n  a vacuum. 

a t  a h e a t i n g  ra te  of  SO/minute. 

mounted about 2 mm below the  sample i n s i d e  t h e  hangdown tube .  

Thermograms o f  t h i s  material were run a t  a cons tan t  160' and 

Temperatures were measured with a thermocouple 

Resul t s  and Discussion 

The constant- temperature  thermograms of Ames AgO (M. Ames Chemical Works, 

9 I n c . ,  Glen Fal ls ,  N. Y .) , electrochemical ly-prepared Ago ( J o l l y  ) , and e l e c t r o d e  

Ago are shown i n  Figure 2 .  The i n i t i a l  decomposition rates f o r  t h e  Ames and 

t h e  e l e c t r o d e  samples are about t h e  same and are considerably g r e a t e r  than t h a t  

of t h e  e lec t rochemica l ly-prepared  ma te r i a l .  The r e l a t i v e  amount of Ago i n  t h e  

e l e c t r o d e  sample is less than i n  the o t h e r s  which accounts f o r  t h e  smaller t o t a l  

decomposition a t  160 . 0 

The behavior  of t he  t h r e e  types of  ma te r i a l  a t  s t e a d i l y  inc reas ing  temper- 

A l l  mater ia l s  appear t o  undergo t h e  f i rs t  decompo- a t u r e  i s  shown i n  Figure 3. 

s i t i o n  t o  Ag20 a t  e s s e n t i a l l y  t h e  same temperature;  i . e . ,  t h e  temperatures  a t  t h e  

midpoints of  t he  f irst  break are not s i g n i f i c a n t l y  d i f f e r e n t .  However, t h e  mid- 

p o i n t s  of  t h e  second break (decomposition of Ag20) occur a t  35S0, 400°, and 430° 

f o r  e l e c t r o d e ,  Ames, and electrochemical  samples, r e spec t ive ly .  Thus, t he  rates 

of  decomposition of Ag20 a t  f i x e d  temperatures between 320' and 420 0 appear t o  

be  very much dependent on how the  mater ia l  is formed. I t  i s  d i f f i c u l t  t o  a t t r i -  

b u t e  t h e s e  l a r g e  d i f fe rences  t o  simple v a r i a t i o n s  i n  p a r t i c l e  s i z e .  

Prop os ed Work 

Elec t rode  Ago w i l l  be  s t u d i e d  a t  130' and i t s  behavior  compared with Ago 

! formed by o t h e r  methods Experiments i n  c o n t r o l l e d  atmospheres w i l l  begin soon. 

Fu r the r  a t tempts  w i l l  be  made t o  determine t h e  mechanism o f  decomposition and 

t h e  ene rg ie s  of a c t i v a t i o n .  

i f  time permi ts ,  i n  t h e  region above 320'. 

The behavior of Ag20 w i l l  b e  s t u d i e d  a t  160' and, 
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C .  DEPOSITION OF Ag ON Z I N C  ELECTRODES 

E xp e ri menta 1 

'lomAg+ i n  a dioxame-dimethyl POPOP-PPO-naphthalene mixture  can be  determined 

e f f i c i e n t l y  with a l i q u i d  s c i n t i l l a t i o n  counter ,  Er rors  caused by adsorp t ion  o f  

s i l v e r  on the  walls of t h e  polyethylene count ing v i a l s  can be minimized by 

soaking them i n  d i l u t e  HC1 a f t e r  each use .  

Stock s i l v e r  n i t r a t e  has  been prepared which is approximately 0 0 2 5  VF and - 
conta ins  about S ,Ucur i e s /ml  of  llomAg a c t i v i t y ,  The s tock  was s tandard ized  

a g a i n s t  thiocyanate  and t h e  a c t i v i t y  i n  counts p e r  minute /mi l l iequiva len t  o f  

t o t a l  s i l v e r  determined. 

t o  KOH s o l u t i o n s .  

Required amounts of t he  a c t i v e  s tock  s o l u t i o n  are added 

There is  some evidence t h a t  KOH a f f e c t s  t he  counting e f f i c i e n c y  of t h i s  

Therefore ,  t he  fol lowing procedure w i l l  be  used t o  prepare  count ing system, 

samples:  To c a l i b r a t e  t h e  s tock  so lu t ion ,  10 A of s tock  and 10 of  KOH 
a 

s o l u t i o n  w i l l  be p i p e t t e d  i n t o  the  counting v i a l s  conta in ing  the  s c i n t i l l a t o r  

f l u i d ,  

conta in ing  KOH and s i l v e r  and 10 

Experiment samples w i l l  b e  prepared by p i p e t t i n g  10 of  t h e  s o l u t i o n  

of water .  

When 'lomAg s tands  i n  t h e  s c i n t i l l a t o r  s o l u t i o n  i n  t h e  count ing v i a l s  f o r  

s e v e r a l  hours , t h e  a c t i v i t y  i s  found t o  decrease .  The: reason f o r  t h i s  i s  n o t  

known although i t  is  probably r e l a t e d  t o  adsorp t ion  e f f e c t s .  I t  w i l l  be  necessary  

t o  reproduce the  time between prepara t ion  of the  sample and count ing i n  each case. 

Proposed Work 

The s o l u b i l i t y  of Ag20 i n  KOH w i l l  be  re-checked by t h e  t r a c e r  technique.  

Correc t ions  w i l l  be  made f o r  adsorpt ion of s i l v e r  by t h e  con ta ine r  walls. 

ra te  of depos i t ion  on z inc  plaques and on zinc e l ec t rodes  w i l l  be determined bo th  

by measuring t h e  decrease i n  so lu t ion  a c t i v i t y  and by measuring t h e  a c t i v i t y  on 

The 

a 
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t he  z inc  s u r f a c e .  S i l v e r  e l ec t rodes  conta in ingl lom Ag w i l l  be  prepared and t h e  e 
ra te  of  d i f f u s i o n  from these  e lec t rodes  w i l l  be e s t ima tedc  
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Table 1 

Product of Electrochemical Oxidation of  Zinc 

% S o l i d  Zn(OH)2 Formed 

Zn Sheet  Anodes ESB Porous Anodes Zn - on - P t Anodes 

9 . 1  20 12.0 

16.0 2.9 1.1" 

4 . 3  5 .4  

1.8" 

1.7* 

2.2* 

*Reaction i n  N2 atmosphere 
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Table 2 

Product of  Electrochemical Oxidation of Cadmium 

% Cd(OH)2 Formed 

52 

76 

69 
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Figure 3 .  Thermograms of Ago at AT Rate of SO/min. 
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