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Cambridge, Mass . 
March 24, 1942 

Prof . C. C. Furnas 
Nat ional  Defense Research Committee 
1530 P Street  NW 
Washington, D. C. 

Dear Prof, Furnas: 

The a c t i v i t y - l i f e  test on the  Co-Sa-En material has been d i s -  
continued a f t e r  4400 cyc les .  The r e s u l t s  of t h i s  s tudy  are presented  
in t h e  a t t a c h e d  p l o t .  
The f i n a l  ao t iv i ty  w a s  about  25  per  cent. 
t es t ,  t h e - s a t u r a t i o n  was  determined at the end of t he  4400 cyoles.  
This s a t u r a t i o n  va lue  w a s  l i kewise  about  25 p e r  cen t  of  t h e  o r i g i n a l  
s a t u r a t i o n ,  i n d i c a t i n g  that t h e  l o s s  i n  a c t i v i t y  and s a t u r a t i o n  are 
about comparable and t h a t  t h e  a c t i v e  material l e f t  must be less active 
than  the o r i g i n a l  material s i n c e  the oxygen removal is less i n  the 
later runs. 
i n d i c a t i o n  of becoming asymptot ic  and the  few ohanges i n  curva ture  are 
appa ren t ly  due t o  m a t t e r i n g  of t h e  da t a ,  

This  p l o t  g ives  the r e s u l t s  f o r  4400 cycles. 
In a d d i t i o n  t o  the act ivi ty  

I do not b e l i e v e  that the p l o t  of t h e s e  d a t a  shows any 

Tne f a o t  that t h e  curve of  a c t i v i t y  versus  the number of cyc le s  
i s  essent ia l ly  a s t r a i g h t  l ine  must be very  s i g n i f i c a n t  and should g ive  
some i n s i g h t  i n t o  t h e  oause for the loss i n  a o t i v i t y .  
appear that some oons t i t uen t  in t h e  e n t e r i n g  a i r  would be the most 

It would sti l l  

l o g i c a l  explanat ion.  W e  feel  that e seri s t u d i  6 
would furnish the bas%8' for  %iproviag'%he pity-1 ;t f 

The deac t iva t ed  material from t h i s  s tudy is being d iv ided  i n t o  
three p o r t i o n s ,  one of which w i l l  be s e n t  t o  P ro fes so r  Calvin f o r  X-ray 
tests,  a second por t ion  w i l l  be sent t o  Professor  Diehl f o r  complete 
chemical ana lys i s ,  and we p lan  t o  t r y  r e a c t i v a t i n g  the t h i r d  po r t ion  
by t h e  method of Professor  Diehl ,  i.e., by hea t ing  t o  195OC. under a 
h igh  vacuum. 

Mr. Roberts suggested that  desorp t ion  runs  i n  which the rate of 
heat supply w a s  cons tan t  would be use fu l  i n  t h e  des ign  or" t h e  self-  
contained u n i t s .  W e  have made a few runs under such condi t ions  i n  t h e  
usua l  1/2n i.d. tube.  This  t u b e  w a s  a r ranged  w i t h  a double  jacke t .  
The o u t s r  
steam a t  a c o m t a n t ,  measured r a t e  w a s  in t roduced  i n t o  t h e  annular  
spaoe between the ou te r  j a c k e t  and t h e  desorp t ion  tube .  The ou te r  
j a c k e t  w a s  employed i n  order  t o  prevent  heat  loss. The r e s u l t s  of  
three such runs a r e  summarized i n  Table I, In the  f i r s t  run a relative 
law rate of hea t  supggr w a s  employed and the u n i t  t ook  t h i s  cons tan t  

j a c k e t  was supp l i ed  w i t h  steam at atmospiieric p re s su re  and 
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rate for 6.25 minutes and desorbed 97 pe r  cent  of t h e  oxygen. The 
second run w a s  a t  a somewhat h ighe r  r a t e  of  heat supply and a t  t h e  
end of 3-3/4 minutes t h e  u n i t  r e fused  t o  t ake  the  rate of steam 
f l o w .  In  t h i s  run 82 p e r  ceiit of t h e  oxygen was  desorbed during the 
cons tan t  heat supply por t ion .  
heat sup l y  was employed and the u n i t  opera ted  a t  this cons tan t  rate 
f o r  2-2& minutes, and a deso rp t ion  of 56 per  oent was obtained. On 
t h e  b a s i s  of prev ious  results it i s  es t imated  t h a t  i n  t h e  oase of t h e  
seoond run about 2 minutee a d d i t i o n a l  t i m e  w i t h  a decreas ing  rate 
of heat supply would give e s s e n t i a l l y  oomplete deeorp t ion  and f o r  the 
las t  run the  a d d i t i o n a l  per iod  would be about three minutes. 

In  the last  run a s t i l l  h igher  rate of 

While the rate of desorp t ion  under t h e s e  condi t ions  of cons tan t  
rate of heat  input  is somewhat lmer than w a s  ob ta ined  w i t h  excess  
steam supply,  the  a d d i t i o n a l  t i m e  requi red  t o  complete t h e  deso rp t ion  
i s  not very  g rea t .  
f o r  essentially oomplete desorp t ion ,  w h i l e  about 6 minutes  would be 
r equ i r ed  w i t h  a cons tan t  rate of heat supply. 

With exoess steam about  4 minutes would be requi red  

A few absorp t ion  runs have been made i n  o r d e r  t o  eva lua te  t n e  
p o s s i b i l i t i e s  of ope ra t ing  a t  h igher  tempera tures  and pressures .  If 
reasonable  absorp t ion  rates oan be obta ined  under these condi t ions ,  
it should be p o s s i b l e  t o  develop either an e s s e n t i a l l y  i so thermal  or  
a d i a b a t i c  prooess ,  ei ther of whioh would g r e a t l y  reduce or e n t i r e l y  
eliminate t h e  s e n s i b l e  hea t  load ,  and henoe such h i g h  temperature  
opera t ion  might be very advantageous. These pre l iminary  runs  are 
summarized i n  Table I1 and they  inahate t h a t  an i nc rease  of the ab- 
so rp t ion  temperature  t o  5OoC. oan be overcome by an inc rease  i n  pressure.  

var ious  cons tan t  temperatures  and desorp t ion  pressures .  
should i n d i c a t e  t h e  temperature  reg ion  that i s  feasible f o r  a d i a b a t i o  
o r  i so thermal  operat ion.  
w i l l  tnen  be c a r r i e d  out.  

.-aer.iets .*ofide.sbBpt%on ~uri4..~are...beia~oarr~ed;,,out at 
These runs  

Absorption runs  i n  t h i s  temperature  region 
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TABLE I 

Constant Heat Supply 

Run Rate of T i m e  Wisight % Percentage Total Btu 
He at of Heat Oxygen desorbed Desorbed Added t o  

Addition Absorption Under oonstant Total W t .  under End of Con- 
Btu per at oonstant rate of % Constant s t a n t  rate 
minute rate m i a .  Heat absorption Absorbed Rate Period 

I 2036 6.25 2 055 2 064 97% 1 4 e 8  

I1 3.67 3.75 2.21 2 068 8% 13.7 

I11 4.91 2.67 1 e37 2.44 56% 13.1 



TABLE I1 

Absorpt ion Tests at 6OoC. 

(4007 gpls- Absorbent) 

Air Pressure Absorption Time Air R a t  e Absorption 
l b s  ./sq.in . ga. Minutes C.F.H. me % Oxygen 

300 

300 

470 

0.25 

3 e 1 0  

3 e 4 1  

1 2 b 2 4 0 1  




