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OXYSZN FROW A I R  V I A  SALCOMII'JE --- 
Oil-SusDension P r o c e s s  

I n  t h e  Alnmonia Depar tmen t ' s  work on t h e  u s e  o f  Cplcornine f o r  the 
e x t r a c t i o n  of  oxygen f rom a i r ,  i t  hFs been  found (1) t h a t  Sslcomfne c.3 
be  suspended i n  white o i l ,  ( 2 )  t h p t  t h i s  011 i s  i a e r t  t o  Sglcomine, 
(3) t h a t  t he  wrne emount of oxygen i.s t a k e n  ~13 by the  suspended m a t e -  
r i a l  2.6 by the  d r y  materi,ol unde r  t h e  same c o n d i t i o n s ,  (4) t h e t  oxygen 
i e  ?beorbed  abou t  8 s  r p ? i d l y  by t he  suspended m a t e r i a l  9 s  by the d r y  
m a t e r i a l  under  t he  spme c o n d i t i o n s ,  ( 5 ) - t h a t  t h e  oxygen t a k e n  up c m  be 
evo lved  a s  r e a d i ? _ y  from t h e  susnended  w t e r i ~ l  P S  frorn t h e  d r y  mater ia l  
under  t h e  sFme c o n d i t i o n s ,  r n d  ( 6 )  t b t  t h e  F b e o r o t i o n - d e s o r v t i o n  c y c l e  
c?n  be  r e p e 2 t e d  o v e r  ~ n d  ove r  P g s i n ,  with no d i rn inu t ion  i n  t h e  q c t i v i t y  
of t he  susgended Srl.cornine t o  d ~ t e .  The dgve lonnen t  o f  P p r o c e s s  b-.sed 
on t h e  u s e  of  such  7 s u s n e n s i o n ,  f o r  licition i n  e t t t i o n p r y  o r  
x o b i l e  u n i t s  o f  1 - r g e  c)r s m F l i  c ~ ; ~ p c i t y ,  i s  well under  trpy. 

s i d e r a t i o n  of  c e r t a i n  s d v a n t a g e s  which i t  h 
dry materia f IT e t  B nd' nr imP r y  a-adva n t  ~ l g  
Of the  nrocess. The r e a c t i a n  of oxygen with S ~ l c o n i n e  i s  highly exo- 
t h e r L i d c  and i f  t h e  h e F t  of r e a c t l Q n  i s  no t  r eaoved  ? e  gnrl where i t  i s  
deve loped ,  t h e  t e x n e r s t u r e  beconer  F O  h i s k  t b t  t h e  o r g z n i c  nr-lrt of  
the  3*llcornine com-;llex is o x i d i i e d  ~ n d  t h e  m F t e r i P I  i s  destroyed for 
f u r t h e r  u s e  I? oxygen F b s o r n t i o n .  In t h e  dry: n r o c e s ? ,  t h e  r n p t e r i e l  
must be so d i s n o z e d  t h t  the h e p t  of r e r e t i o n  cpn be  v i t h 6 r z . m  t h r o u g h  

' v e r y  nea rby  c o o l j n g  s u r f P c e s .  But even  s o ,  t h e r e  i F  2.!c'~ger t h r t  nPr- 
t i c l e s  f q r t h e s t  removed frorn t h e s e  slclrfices m?y become o v e r h e r t e d  r n d  
9 n o r t i o n  of  t h e  rnQter i r l .  t h e r e b y  b e  d e s t r o y e d .  Even i f  th is  i s  ?voided ,  
we know from e x n e r i e n c e  wi th  c ~ t . l y e t ~  in r c t l v e  exo the rmic  r e e c t i o n s  
l i k e  t h e  SFlcor?.ine o x i d o t l o n ,  t h p t  qr -ve  dqmqpe c r n  r e s u l t  from over -  
h-e-t'inEr E O  l o c , 3 l  th=t it cnny-ot be de ter%2d-  exce-ot by i t s  e f f e c t  on 
c -  t - l y i s t  F c t i v i t y .  

I n  t h e  s u s q e n s l o n  T r o c e s s ,  oil, t he  s u s v e n d i n s  m e d i m ,  is i n  i n t i -  
rwxe c o n t p c t  with epch y i r t i c l e  of SFlcornine ;jnd SbeorSs  t h e  he5 t  Of' 
r e r e t i o n  , I S  ~ n d  where i t  i e  evo lved .  Be<qt c p n p c i t y - c o n c e n t r a t i o n  r e h -  
t i G r i s h i D s  .re such  thp t  even ~t fu l l .  s ~ t u r p t i o n  of t h e  Splcomine with 
oxygen, t h e  te rnoerp ture  r i s e  of t h e  s u s n e n s i o n  (100 C , )  i s  s o  sma1.1 that 
t h e  t e m ? e r r t u r e  reached i s  f p r  below t h r t  d e t r i m e n t p l  t o  t h e  s t r u c t u r e  
of t h e  oxygen-s3tur ; ted S ~ . l c g m i n e .  L c c o r d i n g l v ,  t h e  o i l  p r o t e c t s  t he  

A t t e n t i o n  t o  t h e  s u m e n s i o n  r r o c e s s  has n r t u r 8 1 l  y ?riser, fro12 con- 
e r  D r o c e s s e s  usirig the 
r e l a t e d  t o  the 'chemistry. p r c r . L  
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3-lcornine ? p i n s t  d e t e r i o m t i o n  i n  u s e .  From such  e x n e r i m e n t s  3 s  we 
hsve  been P b l e  t o  cr?rry o u t  t o  t e s t  t h e  D o i n t ,  i t  F-Dperrs th;t  the sus- 
? e n s i o n  n r e s e n t s  l e s s  f i r e  r n d  e x o l o s i o n  h ry r rd  th33 d r y  Splcomfne. 

Other advFn tzges  of  t h e  susDens ion  r e o c e s s  over t h e  d r y  p r o c e s s  
p e r t P i n  t o  e n g i n e e r i n g  P D p l i c a t i o n .  I n  the  d r y  p r o c e s s ,  cs r r ied  ou t  
b a t c h w i s e ,  t he  v e s s e l  c o n t a i n i n g  the  S a l c o n i n e  i s  s u b j e c t e d  t o  2 c y c l e  
o f  o n e m t i o n s :  (1) b u i l d i n g - u 3  of  F i r  n r e e s u r e ,  ( 2 )  (qbso rp t ion ,  w i t h  
s i rnu l tzneous  c o o l i n g ,  ( 3 )  r e l e e s e  o f  D r e s s u r e  (4) n u r g i n g  of r e s i d w l  
cqir, e . g .  b y  nulling vacuum on t h e  v e s s e l ,  ( 5 )  h e e t i n ?  t o  d e s o r n t i o n  
t e m p e r e t u r e ,  ( 6 )  d e c o r n t i o n ,  wi th  c o n t i n u e d  h e p t i n g ,  7 )  c o o l i n g  t o  
p b s o r p t i o n  t e r m e r 2 t u r e .  F o r  s t e a d y  m o d u c t l o n  o f  oxygen, s e v e r d  ves- 
s e l s  ? r e  needed 2nd t h e  s y n c h r o n i z e d  c o n t r o l  of t h e  c y c l i c a l  o n e r a t i o n  
of e a c h  and  a l l  o f  them l e p d s  t o  t h e  n e c e s s i t y  f o r  n r o v i d i q g  m u l t i p l e  
c o n t r o l s  which p r e  l i k e l y  t o  ge t  o u t  of o r d e r .  Fu r the rmore ,  the Drocess  
h a s  the usual d e f e c t s  i n h e r e n t  i n  bstch o F e r r t i o n - - c o n s t a n t l y  c h m g i n g  
c o n d i t i o n s ,  poor  u n i l i z p t i o n  of h e e t  t r a n s f e r  s u r f e c e ,  e t c .  Also,  
u n l e s s  F f l u c t u p Z i n g  l o a d  on t he  2.ir compressor  can be evoided, t h i s  
i s  certp1.n t o  cpuse  rqs id  f P i l u r e  i n  any  l i g h t  machlne s i - i i t eb le  f o r  
mobile u n i t s .  

The s u s p e n s i o n  n r o c e s c  i s  d e s i g n e d  f o r  c o n t i n u o u s  o p e r n t i o n .  
E ~ c h  T r t  of the  u n i t  k;las ĉ  single dutjr and  c o n d i t l o n s  c'n be w i n -  
% p i n e d  Fteady in i t .  The - w i n c i - ; e l  e m i n m e n t  i t e n s  7.n s e r i e s  ? r e :  
(1) a n  p b s o r b e r ,  t o  which cornmessed a i r  and de-oxygenotca susr iens ion  
21-e s u w l i e c - ;  (2) a r e l e r s e  vesccel f o r  vacuum e v o l u r t i o n  o f  n i t r o g e n  

ti33 of cxygen; ( of the s t l soens ion  
i n t o  t h e  Pbsorber .  C o n t r o l  o f  c o n d i t i o n s  t h r o u g h o u t  t h e  s y s t m  i s  
s im?le ,  e g q r ,  r n d  r e l l r b l e  ?nd  v e r y  l ike]-y c -n  be mede q l t o g e t h e r  
L?utomzt ic  vlt '- few st; .nderd d e v i c e s  n o t  i n  t h e  g a d g e t  ~ 1 - 3 ~ s .  Conver- 
s s t i o n s  W i t S :  n anuf ,gc tu re r s  i-lldic,Ate t h - t  R i r  cornwessore  whlch ~4ll  

, g i v e  sood e e r v i c e  mx2er t h e  s t e r d y  c o n d i t i o n f i  t o  be rn?Fnt?ined e r e  
r e a d i l y  ,?vail?b:e i? s t a n d ,  rd models pnd can  b e  de l ive reS!  i r  s1:oi-t 
t i n e s .  

The u s e  of  ;" sgst3ension d o e s  r e c u i r e  t h e  u s e  o f  ~n F d d e d  m ? . t e r i P l - -  
o i I - -which does ki-ve weight, r n d  i t  i s  o f  c o u r s e  i rnnor tQn t  t h p t  t h e  
weight  of t i l e  tr'co1.e peeernbly be p s  s m ? l - -  P S  n o s s i b l e .  ?ol~Jevel-, i t  
c ~ p e ~ r a  thrt i' r e d u c t i o n  i n  t h e  m i g h t  of e o u i m e n t  -7s comrcred t o  
t i x t  r e z u i r e d  f o r  t h e  d r y  q r o c e s s  ~ 1 1 - 1  more t h r n  comnenscte f o r  the  
weight  of t h e  o i l .  

Work 2 %  the  Exoerirnental  S t i t i o n  has v a g r e s s e d  t o  the  y o i n t  
hJ3ere the  erec t ! .on  of  ;;? s m a l l  de rnons t r2 t ion  u n i t  I s  t h e  n e x t  Z O q i C S l  
s t e p  in t h e  development m-ogrgm, and t?!is i s  be ing  u n d e r t a k e n .  -4 
mobi le  u n i t ,  t o  be moonted o n  FJ t r a i l e r  and  t o  d e l i v e r  l,O$P c u b i c  
f e e t  n e r  hour  of oxygen, C P ~  soon be designec?,  I ~ P  b e l i e v e .  '.de haye 

s p e n s  t o  
f o r  t BO '5- 
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"background' '  f o r  sucn 
d e s i g n  of  8- t r a i l e r  iZ!r 
Department .  A number 
B e l l e  P l a n t .  I n  d e s i g  
and  " f o o l m o o f t t  such  8 

F unit f r o m  e x p e r i e n c e  g a i n e d  In t h e  s u c c e s s f u l  
tirogen u n i t  f o r  the  Eureau  of A e r o n a u t i c s ,  Navy 
of  such u n i t s  a r e  n m  under  c o n s t r u c t i o n  2 %  o u r  
ning t h e  hydrogen u n i t ,  we l e + r n e d  how ruggec? 

s e r v i c e  i n  the hands o f  n o n - t e c h n i c a l  o e r s o n n e l .  ??e F r e  a t t e r n n t i n g  
t o  keep  s t u r ~ l n e s s  2nd s t m n l l c i t y  u n n e r m s t  in d e v e l o n i n g  the 
SPlcomine s u m e n s i o n  nrocess. 

nrocess and i t s  eauiDment must be f o r  f i e l d  
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