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Dear Furnas : 

June 10, 1942 

iie a r e  beginning t o  obtain.sorfle r e s u l t s  on t h e  g l a s s  

The u n i t s  as we have cons t ruc ted  them involve 
l i f e - a c t i v i t y  t e s t  u n i t s  t h a t  were suggested by Mr. 
Stevenson. 
a g l a s s  tube,  1/211 i .d.  conta in iag  10 grams of  t h e  absorben 
This tube i s  comected  through small glass tubing t o  a 
:aercur3 aanometer and a g l a s s  bulb r e s e r v o i r  o f  209 C C .  
capaciti-.  
t he  absorbent i s  subjec ted  t o  t h e  tezql ; ra ture  changes, the  
renainder  of  trie apparatus  being a t  room temperature. The 
200 cc. bulb was introduced a s  a r e s e r v o i r  t o  reduce the  
per iod  of a'uout 7 ininutes aiid a s t e m  hea t ing  per iod of 
approximately 5 minutes. The t o t a l  cycle  time i s  12-1/2 
minutes; tile e x t r a  time be ins  consuxed i n  the  intermediate  
2er iods  during changeover. 

On17 the s h o r t  s e c t i o n  o f  1/2" tube conta in ing  

.t . 

Five such u n i t s  were assembled as f o l l o w s :  

Unit A - pure oxygen - with s i l i c a  g e l  drying 

Unit  B - s i m i l a r  t o  Unit  A but a't; h igher  pressure  abs. 

Unit C - 9x;gen with about 3-; carbon dioxide - wit'n s i l i c a  
g e l  dr;ing 

"n i t  D - pure ox 

Unit i; - pure ox,gen - concentrated hydrochlor ic  a c i d  i n  

en - 1iWj-d n t e r  i n  r e s e r v o i r  'Lmlb 

r e s e r v o i r  bulb CLASSIFICATION CANCELLED OR 
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These u n i t s  have had sd-iiei.t;iat of a tough l i f e .  They were 
in i t l a l l . ;  heated a t  100 'C. f o r  two da , s  irhile the  automatic 
tinzer was n o t  in o l e r a t i o n .  During this  Ljeriod i n  ahic 'n  they 
were he ld  a t  100°C. , the;F a l l  showed a small consumption o f  
oxygen. /vie a r e  c e r t a i n  t h a t  t h i s  was n o t  due t o  l eaks  due t o  
t h e  f a c t  t h a t  Unit A was a c t u a l l y  p u l l i n g  a vacuum. The de- 
crease i n  volume during t h i s  hea t ing  2e r iod  corresponded t o  
about one m o l  of gas per  50-100 101s o f  absorbent.  The oxygen 
takeup may have been g r e a t e r  due t o  t h e  f a c t  t h a t  o t h e r  gases 
were probabl;. evolbed. A t  t h e  end of  th is  hea t ing  per iod,  the  
u n i t s  were allowed t o  s tand  a t  roorn temperature for about a 
week without any cycles  being c a r r i e d  out ,  Following Vnese 
treatrnents tne u n i t s  were placed on t e s t  and have been oper&b5gg 
on the  cycle  ind ica t ed  above f o r  tiie p a s t  seven days. 
r e s u l t s  a r e  p l o t t e d  i n  the  a t t ached  f i g u r e .  
i n  this  accompanying f i g u r e  a r e  based on d iv id ing  the d i f f e rence  
i n  t h e  pressures  a t  t he  end o f  t h e  hea t ing  per iod  and a t  t h e  
end of t h e  cooling per iod  by t h e  maximum observed d i f f e rence .  

The 
The a c t i v i t i e s  given 

Unit A appears t o  have d e t e r i o r a t e d  more r a p i d l y  than 
Unit  B. T'nese t w o  u n i t s  are presumably i d e n t i c a l  with the  
exception t h a t  Unit B i s  a t  t he  h igher  pressure .  'vie would 
the re fo re  have expected Unit B t o  have d e t e r i o r a t e d  more r ap id ly .  
The d i f fe rence  may be due t o  tile inaccurac ies  obtained with 
Unit A, s i nce  the change of  t he  ::lanometer l e v e l  during the  cycle  
i s  very small  under the  vatu-urn condi t ions .  A l l  of t he  u n i t s  
except C showed the  i n i t i a l  increase  i n  aosorpt ion capaci ty .  
This i n i t i a l  r i s e  i n  tiie case of  Units A and €3, i . e . ,  t he  ones 
w i t h  dry gas,  i s  v e r j  rap id .  2 h i l e  i n  the  case o f  Units D and 
E the i n i t i a l  r:i.se i s  somewhat slower, I n  a l l  o f  the  l a s t  f o u r  
u n i t s  t he  absolute  amount of oxysen absorbed p e r  c r c l e  had 
about the  sazae i n i t i a l  value.  It  w i l l  be noted that  Units 6 ,  
9, and E a l l  d e t e r l o r a t e  a t  about t h e  s a m e  rate,  i . e . ,  oxygen 
s a t u r a t e d  with water va;Jor or hydrochlor ic  a c i d  i s  as 
good a s  dry oxJgen. 
r ap id ly  and i n  f a c t  a l l  the  u n i t s  appear t o  be d e t e r i o r a t i n g  
n t  a r e l a t i v e l y  r a p i d  r a t e .  

Unit C ap;)ears t o  have gone bad very 

Af te r  szudging the  r e s u l t s ,  we a r e  n o t  too c l e a r  j u s t  
what theJ  i i rqly due t o  the f a c t  t h a t  t h e  gas phase i s  no 
longer  pure oxygen but probably conta ins  e i t h e r  carbon 
dioxide o r  carbon monoxide o r  bo th .  
concent ra t ion  ma; account f o r  the ap2,arent r ap id  d e t e r i o r a t i o n .  
After  a few hundred more cyc les ,  we a r e  planning t o  remove the  
gas and attempt an ana lys i s ,  ;:/e plan t o  add pure oxygen t o  the 
u n i t s  and see whether th i s  w i l l  Give highec apparent a c t i v i t i e s .  
I t  may be t h a t  such t e s t s  a r e  an i d e a l  method o f  concent ra t ing  
the  product gases, but it probably obscures t h e  a c t i v i t y  r e s u l t s .  

This decrease i n  oxygen 
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I n  a l l  of t h e  u n i t s ,  t h e  pressure  cont inues t o  liecrease 
i n d i c a t i n g  tha t  the ox;,gen permanently absorbed exceeded the 
volume of p;ases evolved. T h i s  would a l s o  make the apparent 
drop o f f  i n  a c t i v i t y  g r e a t e r  than the  t rue -  d e t e r i o r a t i o n .  
If Cd2 mere evolved, t he  volume o f  t he  S O 2  would obviously 
equal  the volume of t he  oxygen a s soc ia t ed  wi th  t h e  dioxide.  
Water vapor would probably r e s u l t  i n  a volume decrease due t o  
t h e  f a c t  that  i t  would e i t h e r  condense o r  be absorbed by the 
s i l i c a  ge l .  Carbon monoxide would r e s u l t  i n  a volume increase.  
I n  o the r  words, i t  a2pears t h a t  oxygen must be a c t u a l l y  t i e d  
up with the  coqound t o  account f o r  t ' e  decrease i n  pressure.  
This would be i n  l i n e  with the  a n a l y t i c a l  r e s u l t s  on the  
previous d e a c t i v a t e d  ma te r i a l .  q u a n t i t a t i v e  c a l c u l a t i o n s  of 
t he  oxyge'n takeup i n  t h i s  manner do no t  s i g n i f y  ver.; much 
due t o  the f a c t  that i f  o the r  gases  a re  evolved, t h e  oxygen 
consumption ma, be much h igher  than the  pressure  f i g u r e s  
ind ica t e .  

A s  i nd ica t ed  above, we a re  n o t  t o o  c l e a r  as t o  the  value 
o f  these  t e s t s  due t o  t h e  d i f f i c u l t y  of eva lua t ing  what 
a c t u a l l y  takes  p lace ,  
on these  u n i t s  

':/e would l i k e  t o  have your r e a c t i o n s  

Very t r u l y  yours,  

E. R. Gi l l - i land 

cc: 1,iessrs. D r .  Z . C .  Puriias 
Lr. E,P, Stevenson 
Lire George Roberts 
U r .  D.-. Curll, Jr, 
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