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biASSACHUSETTS INSTITUTE OF TZCHNOLOGY 

Cambridge 
Ra6 sachus e t  t s 

October 16, 1942 

Mr. Earl P. Stevenson 
A .  D .  L i t t l e ,  I nc .  
30 Charles R ive r  D.  
Cambridge, Mass. 

Dear 14r. Stevenson: 

FuEther work o n  the d e t e r i o r a t i o n  project  appears 
t o  be in l i n e  with the  i n d i c a t i o n s  that  we r e p o r t e d  i n  ou r  
l e t t e r  o f  October 3. The d e t e r i o r e t i o n  appears t o  be  a 
very d e f i n i t e  f u n c t i o n  of' the a b s o l u t e  q u a n t i t y  of oxygen 
produced p e r  u n i t  o f  absorbent .  The date  a t  p r e s e n t  are 
not  very complete but  runs a r e  i n  p r o g r e s s  which we f e e l  
should g i v e  t h e  d e f i n i t e  answer. However, the p r e s e n t  i n -  
d i c a t i o n s  a r e  so i n t e r e s t i n g  t h t t t  we f e e l  they  should be 
r e p o r t e d  even i f  they have t o  be modified t o  some extent  
a t  ~i l a t e r  d a t e .  

F igure  1 shows a p l o t  of t he  p r o d u c t i v i t y  as a 
f u n c t i o n  of the number of c y c l e s  f o r  a v a r i e t y  of d i f f e ren t  
r u r s .  The experimental  data on which t h e s e  curve8 e r e  based 
a r e  not  very complete but we b e l i e v e  they  s u f f i c i e n t  t o  
g i v e  a general  p i c t u r e ,  Ve have adopted t h e  word produc- 
t i v i t y  t o  l n d l c e t e  the amount of  oxygen absorbed i n  a given 
t e s t  cyc le  and b e l i e v e  that it  is p r e f c r e b l e  t o  a c t i v i t y  
which hes  been used i n  a number of w ~ y s  by the  d i f f e r e n t  
groups. Obviously, the amount o f  oxygen SrodLzced du r ing  
the  l i f e  o f  t h e  t e s t  sample is p r o p o r t i o n p i  t o  the e r e ~ 6  
under the  cupves g iven  i n  F igure  1. It w i l L  be noted from 
F igure  2 t h e t  8 cycle g i v i n g  a h igh  i r r i t i n l  p r o d u c t i v i t y  
l i k e w i s e  g i v e s  a high r a t e  o f  d e t e r i o r e t i o n .  

Figure 3 shows a curve of  s a t u r a t i o n  v e r s u s  
oxygen product ion .  The curve r e p r e s e n t s  date, t eken  e t  
a b s o r p t i o n  pressures of 40, 80, and 250 lbs.  per  sq. i n .  
Pnd f o r  long  a n d  s h o r t  cyc le s .  The c o r r e l a t i o n  i n d i w t e s  
t h c t  t h e  d e t e r i o m t i o n  is mainly e f u n c t i o n  o f  t h e  ebso lu te  
amount of oxygen produced end 18 not  very  g r e e t l y  e f f e c t e d  
by t h e  cyc le  cond i t ions .  If such conclus ion  is subetpn- 
tiDxed, the  quea t ioh  of the  cyc le  would be lese l i m i t e d  
thpn  we hed ~ssurned  d u r i n g  t h e  l a s t  few months. I n  ether words, 
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as  far 8 6  d e t e r i o r e t i o n  is concerned, R high pressure cycle  
Is appsrently no worse than our  80 Ib. cycle .  Likewise, 
it m y  be t h a t  t h e  ndiabatic operetion a t  h i g h  p r e s s u r e  
will pgain look promising. 

Ettempt t o  obtAin more a c c u r a t e  date for R greph of the type 
of Figure 1. I n  a d d i t i o n ,  we do not  f e e l  completely certabn 
t h a t  the degree of s e t u r p t i o n  i s  t h e  on ly  voriable I n  deter-  
mining d e t e r i o r a t i o n  and therefore plan t o  m k e  r u n s  giving 
different m t e s  of a b s o r p t i o n  but a l s o  g i v i n g  the sene S A ~ -  
u r a t i o n  per--oycle. L!_kerrise, the  effect of moisture  con- 
t e n t  I s  not very ce:*teln. Kowevtr, with t h e  more spf i s factory  
p i c t u r e  that i s  being o b b i n e d  we should be eb le  to obtain 
d e f i n i t e  answer8 on these other V8riable6. 

A number of a d d i t i o n a l  r u n s  w e  i n  p r o g r e s s  in en 

Yours very  t r u l y ,  

E. R. O i l l i l P n d  A 
rl 

c c :  ! i .  E. Lobo 
H. Dlehl 
A .  T. Le-rson 
D. B, C u r l l ,  Jr. 
iuc. Calvin  
T .  A.  Geissman 
S. S, Y r e n t i s s  (2) 
C .  C .  F u r n a s  (3) 
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