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S y n t h e s i s  o f  b e n z i n e  w a s  c a r r i e d  o u t  u s i n g  g a s  con- 3013 .  W E ~ ,  H .  I . ,  M-g~snsor~, S., ~.~o S ~ i o  r r  
t a i n i n g  C 0 a n d  H~ i n  t h e  r a t i o  t : 2  a n d  a c a t a l y s t  o f  H y d r e c u r b o n  S y n t h e s i s  C a t a l y s t  S t u d i e s .  ' U ~  
t h e  e o m p e s i t i o a  o f  CO : C u :  ThO_. - - -9 :1  : I a t  1 9 7  ° u n d e r  D e u t e r o c h l o r i c  A c i d .  J e u r .  Am C h e m  Soc.,  
p r e s s u r e  o f  7 - 3 6 9  r am.  I t  w a s  f o u n d  t h a t  t h e  r e l a t i o n  : 73,  1951,  pp. 2 3 3 1 - 2 3 3 3 .  " . " 

x"~-'~ap h o l d s  b e t w e e ~  t h e  r e a c t i o n  p r e s s u r e ,  p ,  a n d  $ ,  F e  c a t a l y s t s  t h a t  h a v e  been  used  i n  hyd roca r l~  
"which  r e p r e s e n t s  t h e  Y i e l d  o f  o i l ,  c o n t r a c t i o n  o f  g a s  s y n t h e s i s  s t ud i e s  l i b e r a t e  H~ a n d  h y d r o c a r b o n s  wi~ 
v o l u m e ,  o r  c o n s u m p t i o n  o f  C 0 ,  w i t h  a a n d  b~as con  . d i s s o l v e d  i n  H C l .  B y  t h e  u s e  o f  D C t  i n s t e a d  o f  s i n n t s .  A s  t h e  a b o v e  f o r m u l a  i s  o f  t h e  s a m e  f o r m a s  i t  a r ~  

h a s  been p roved  t h a t  t h e s e  h y d r o c a r b o n s  t h a t  o f  F r e u n d l i c h ' s  a d s o r p t i o n  i s o t h e r m ,  y---~ap~ i t  i s  r i v e d  f r o m  Fe:.C a n d  t h e  a c i d  a n d  a r e  n o t  adsor]b 
o b s e r v e d  t h a t  t h e r e i s  a d i r e c t  r e l a t i o n  b e t w e e n  t h e  con-  s y n t h e s i s  p rodnc t s  t h a t  w e r e  l i b e r a t e d  w h e n  t h e ~  s u m p t i o n  o f  CO a n d  t h e  a d s o r p t i o n  o f  CO. T h e  f o r m u l a  

u l y s t  d i s so lved .  F r o m  u n  e x a m i n a t i o n  o f  t h e  m m - ~ a P ~  ho lds  on ly  w h e n  p i s  3 9 - 2 0 0  ram.  B e l o w  30  nun .  f o r m e d ,  i t  b u s  been  c o n c l u d e d  t h a t  s t a b l e  : F e  a] b i n e r e a s e e  g r a d u a l l y  t o  1 u t  a v e r y  l o w  v a l u e  o f  . 
r w h e r e a s ,  above  200 r a m .  b g r a d u a l l y  d e c r e a s e s  to  ze r~  d o  n o t  e x i s t  on t h e  c a t a l y s t .  ~ 'o  e x c b a n g e  w a s  obser~  

n t a l a r g e v a l u e o f p .  W h e n  t h e  f e e d  g a s  p a s s c ~  t h r o u  h b e t w e e n  t h e  H~ in  a s a m p l e  o f  ~ - p e n t a n e  a b s o r b e d  i 
t h e  c a t a l y s t  l a y e r ,  t h e  r e l a t i o n  b e t w e e n  t h e  d i s t a ~ g e  m e t a l l i c  F e  a n d  t h e  D i n  t h e  a c i d  u s e d  to  d i ~ o  

L I T E R A T U R E  

upon t h e  r e a c t i o n  t e m p e r a t u r e ,  f u r t h e r m o r e  
~ y  def in i te  e f f e c t  o f  p e r o x i d e  a d d i t i o n  ex i s t s .  F o r  
~ple,  t h e  d i v i s i o n  a t  0 ° w i t h o u t  p e r o x i d e  g i v e s  
i ox ime a n d  2 7 %  n i t r o u l c o h o l ;  w i t h  1 %  benzoy l -  
)xide, 4 0 ~  o x i m e  a n d  6 0 %  n i t r o a l c o h o l .  T h e  
il ion o f  ~N..O~ to  a F i s c h e r o T r o p s c h  h e p t e n e  i n  
tool s o l u t i o n  y le Ids ,  a m o n g  o t h e r : c o m p o u n d s ,  a 
.Tnitro c o m p o u n d .  T h e r e  a r e ,  t h u s ,  3 r e a c t i o n  
lucts  a v a i l a b l e :  A n i t r o s o n i t r a t e ,  a n i t r o n i t r i t e  
a d i n i t r o  c o m p o u n d ,  t h e  p r o p o r t i o n  o f  e a c h  dec 

fing upon  t h e  c h o s e n  r e a c t i o n  c e n d l t i o u s  ( te rn-  
. lure  und  a d d i t i v e s ) ,  t h e  s o l v e n t  u g e n t s ,  a n d  t h e  
c l a r e  o f  t h e  o le f lus .  . . . .  

:. W m ' ~ ,  M.  [ R e d u c t i o n  o f  I r o n  O r e s  W i t h  
~rbon .Monox ide ,  H y d r o g e n  a n d  M e t h a n e . ]  J e r n -  

A B S T R A C T S  " " : 4 7 1  

3626.  W m ~ ,  B .  B' .  S h a l e  Oi l  a n d  O t h e r  S u b s t i t u t e s  f o r  
P e t r o l e u m .  N a t .  P e t r o l .  N e w s , : v o L  35, No: 31, 1 9 4 3 ,  
p .  R - 3 4 8 ;  U .  O.  P .  Co. L ib .  B u l l ,  No .  33,  1943. 
A p p r o x i m a t e  c o s t s  o f  m o t o r  f u e l s  f r o m  sources ,  o t h e r  

t h a n  p e t r o l e u m ,  a r e  a s  f o l l o w s :  F i s c h e r - T r o p s c h  g a s o -  
l i n e  f r o m  coal ,  $ 0 . 1 8  p e r  ga l .  ; f r o m  n a t u r a l  gas ,  $ 0 . 0 9 -  
$0 .12 p e r  g a l . ;  c o a l - h y d r o g e n a t i o n  g a s o l i n e ,  $0 .16 ,  w i t h  
t h e  poss ib i l i t y  t h a t  t h i s  w i l l  be  l o w e r e d  to  $0.12 a t  s o m e  
f u t u r e  t imE;  1 0 ~  a l c o h o l  b l e n d  g a s o l i n e ,  $0.10. T h i s  
i n v o l v e s  a l c o h o l  a t  o v e r  $0A0  p e r  g a l . ,  a n d  : m o r e o v e r  
o n l y  1 0 %  of  t h e  f u e l  w o u l d  be  a s u b s t i t u t e .  T h e s e  
f igu res  r e p r e s e n t  c o s ~  w i t h o u t  p r o f i t  n n d  c o r r e s p o n d  t o  
a b o u t  $0.05 p e r  g a l .  f o r  p e t r o l e u m  g a s o l i n e .  
3627.  ~ .  S h a l e  Oi l ,  O t h e r  P e t r o l e u m  S u b s t i t u t e s ,  

a n d  0 i l  Shor t age~  I n l e r s l a t e  011 C o m p a c t  C o m m i s -  t r a v e r s e d  .5,  a n d  t h c  p a r t i a l  r e s s u r  t h e  F e .  dissolv~ ~ . ~ : ! ~ r '  " r  
r e s s  - P .  e P ,  c a n  be  ex-  ~ ?  : . kon to re t s  Ann . ,  vo l .  1 -4 ,  1940,  . 1 7 9 - 2 1 2 "  Chem.  - 

~ i n c e e d b i b ~ s  a g~oer~lo~Srmulal/bp,b--1/,bp,b.~a~,," 3619.^WzDS~L~p,  [ M a g n e t i c  M i c r o b a l a u e ~ ,  ' : ~ : : : : ~ e ~ t r a l b ,  1940,  I I p .  3 3 1 5 ;  C h e P P A b s ,  v o l . ~ 4 ,  1940  ~hon, Q u a r ~  B u l L ~ J u ~ y 1 9 4 3 ;  G a s ^ A g e ,  vo l=92 ,  No.  
e a t a l v . ~ t ) ~ o  - - .=  . . . . . .  u ~ r a ~ e o x r e a c ~ i o n l n  t h e  ",~'~cur. angew.  U a e m .  vol  41 '19"28 ~ - ~  : - ~ , V ~ ° ~ ; ~ ' ~ ~ p .  6903" vol- 3 6 , 1 9 4 2  p. 696S . . . . .  ' ~ , ~ - ~ , ~ .  . . . . . . .  , ~ - ~ ; , . , a s ,  vm.  z o , ~ o . l , l , a ~ t ,  pp .  
. . . .  - ~ .  : - , ~ r  c a n  o e  r e p r e s e n t e d  by a h y p e r b o l a  whe re .  Abs. .  vol.  23 19'~9 p"  3 ' ~ '  ~'~" ~-J--'~7~; : ~ : ~ e - i e w '  o f  t h e  ^ '~ - i  ~'~- . . . .  "~--:-, -~ • - - . . . . . . . . .  . . . .  ' " " 

- ' - , . . . .  : ~ , ~ b i - ~ .  ~ t ,  , , ~ , u . l  g v u u l u o n s  in  r euuc tSve  A roach in  d e  l e t i o n  o o ~ . . v v . ~ , . u ' ~ , t ~ ,  T .  P o i s o n i n g  E f f e c t  Of C e r t a i n  SUb M o d i f i c a t i o n  o f  t h e  w e l  - -nown P , - :  • _ , : . ; / : .  - - • PP g P o f  p e t r o l e u m  r e s e r v e s  m a k e s  * 
~ a n c e s  on  t h e  I r o n  C a t a l y z e r  i n  t h e  D ~ e n m n n ~ ) H ~ " ~  m e a s u r i n  t h e  urn ,  " 1 k - -  - - ~ a L  s e t - u p  for  ::::~i ~ e  0x~des .w~..th C 0 ,  H.-, a n d  CH~. T h e  a p p r o x i m a t e  i t  d e s i r a b l e  to  s u p p l e m e n t  U n i t e d  S l a t e s  t r  1 

( T o k y o )  vol  7 -1928  r~n:'l~0~2~l~YS~ ,~nem. R e s e a r c h  ~ m~Cr$ :a~uc  c o m p o u n d s .  T l l e  ba l ance  IS r e p l a c e d  by ': ~ g a s  compos~tion a t  e q u i l i b r i n m  in  t h e  w i i s t i t e  r e g i o n  Fischer-Tronscl~" s~nt~e~s.~'Z%Y-~.,2~--~:om s"a~- e' ~ae 
Chorn  , ~ o  ::^¢ ,,-, :,'~:~;. . . . . . .  ~ ~a~s. . t ,  -~02-103) • : y ~ , ~ . c e , ,  a n u  t h e  m a g u e t  iS i m u r n v , ~  ~ . . . .  : ~ Y w a s  ca l cu l a t ed .  O n  t h e  bas i s  o f  t hes~  c a l c u l  " ~ ^.• - .  ~ , ~uc ~ : ¢ u ~ u ~ a u o n  oz coa~, 

' - . . . . . .  ,~ , . .~o,  .~o~o p 1560  . ' p r m c i p m  o f  t h e  P a s c a l  m e t  ~,^-, ~ -  . . . . . .  x n e .  " ~ # # ~ o  ~ ,u i l i b r~um ~ , , ~ , , n  ~,,.. ,~, .  ~ o+~. ~ r~.. r ,  a l m a . ?  ~.~ the  b l e n d i n g  o f  h y d r o c a r b o n  f u e l s  w i t h  a lcoho l .  
C . . ' " • . . u~u r e m a i n s  u n c h a n ~  . ~  ; . ~  ~ . . . . .  ~, . . . . .  ~ ~ ~ Y ~ o  ~ - , . ,  a n n  .L~ISeUS i " ' - ' - 

: , ~  O f r 0 m  f o r m i c  a c , d  ~s d e c o m p o s e d  I n a u  F e  n i~e  o n  G i v e s  d e t a d s  a u d  d i a g r a m s  needed  f o r  - r ' ~c  . . . . .  ~ed~ . ~ ' : ~ e : . t ~ _  ~ w e r e  e x t e n d e d  to i nc l ude  t h e  0 c u r v e s  a n d  . s on  d e a l s  c h , e f l y  w i t h  s h a l e  cal. 
. - - -  ~ .  / .  ~,~a~ USe. :. : ~the l i m i t s  o f  t h e  w i i s t i t e  r e , o n  in  the :  h a  . ~ .  0628.  ~ .  E C o n o m i c  F a c t o r s  to D e t e r m i n e  F u e l s  : ~.-  ~ : z ~ i ~ n a c ! ~ e  ~ s ~ s  ~ a l y z e d .  T h e  e f f ec t s  o f  H . O ,  Sce  a b s  2238 ,  3 6 ~ ,  3623 ~ . ~ h e  I! o p se  c h a ~ t a m  o f  t h e  . . . . . . . . . . . .  

: e ~ ' ) ~ : ~ ) -  - ' • ' " ~ '  Y~'=~' " ' ~ '  H , S  a n d  C, t L S  on t h e  3620 .  WEDE~7.IXD E . . . . . .  " . ~ f 0  r .~.he s y s t e m  F e O  w e r e  co r r ec t ed .  F u r t h e r  t h e  , ,  • u~ure,  w o r m  r e t r o l . ,  vol . .  16,  No:  2, 1945 ,  . : ~. 
n o e f f ~ c ' ~ .  2reo22v*e~.t 'ga~ t e d "  ' N.-,CH,; C , t L  a n d  C.-H, h a v e  t i n g u i s a i n g ' ~ h ' e  ~ ) ' i f ~ : O . , " ~ , R . . . ~ C ~ T ' ~  ~VV..~t. [Dis-  . : : ~ : ~ e l a l i o n  b e t w e e n  t h e  e q u i l i b r i u m  c o n s t a n t s  a n d  t h e  P . . . . .  

. r-,~. ;.=~-, ~ - ~ , ,  ,na~ ,~.r~,.. l i b e r a t e s  C. H . . 0  . . . . . . . . . . . .  d i v e s  .~om,~ u n d  Hvel, .~ t ,~  by- ' a~"~ .~"  ..-~.~ P~-. oz. J r e r r t c  O~des .  ' ' ]:~emperature~. ~ a s  . c a l c u l a t e d  f o r  t h e  :: r e a e t m n  t t~0-{-  ~£t. p~e~ent. -~ r a t e s  o f  . . . . .  p r o d u c t i 0 n ,  U m t e d  S t a t e s  k n o w n  
. . . .  ~t:,  a n d  Oi l , .  E~. g , y e s  OH,  ~ ' a n h t b a l e n o  ~o . . . .  P r o n o ~ - , o ,  ) -  ~ ' ~ ' ~  -"Y u : n e t  D , f f e r e n t  ~,laguetle : ~'~e0m~-pe=~:4=CO. f o r  t e rn  e r a t n r e s  U o ° o , e ~ e t , e s  of  p e t r o l e u m  , ,  o a l d  l a s t  "14 r . a r • " - ~ ~ . . . . . . . . . . . . . . . . . .  ~. x~ ~- - - P p t . ,O00  a n d  f o r  " Y : , c o t l 3 , 0 O 0 ,  a n d  .. " .  

__ . P.~°gIess~vedropmtheeatalysiseffietencx, b u t t h ~ . ) )  19")6 ~ ~-o ~'] . . . .  e r :~ .ueu t ,  c h e m .  Gese l l . ,  vol.. 5 9  : ~ : f h e  r e a c t i o n  C - ~ 2 H . ~ C H ,  fo r  tern e r a t ~ r  ~ n a t u r a l  g a s  30. S y n t h e s i s  o f  ~ a s o l i n e  i s  ~ s ~ e m p 0 r a r  • b ¢ ,  ~ , a , ~  - ,  - , ~ . ~ . . ~ , . ~ - ~ x o u - u a e m  :~us v e . ~ . .  _ , - ~  . o . - P t e~ u p  t o  . ~ a t  p r e s e n t  
_ . _ Y Y poSSlng  p u r e  C O  o v e r  t h e  no i~anoa  " ~ e o ,  , . -  e l  -1 ,  19_ ,  P o 2 6  ~ ~ 1,200 a s  n e l l  a s  f a r  t i l e  f o r m n t m n  o f  C H  v uneconomic  b u t  f u n d a m e n t a l  r e s e a r c h  sh  l c u m t y s ~  t h e  In i t i - i  . . . . . . . . . . . . . .  D . . . . .  • , • - : .  : ~.:~ ~. . "  , b .  r e d u c -  ::: . : . ,. ~ . . . .  ' . '  ~ 0 t ! d  b e c a r : .  . . . . .  

. . . . . .  ~. . . . . .  , l  e f f imency  i s  r e c o v e r e d  S corn . . . . . . . . . .  : . [  l s t i n g u m h m g  the  D , f f e r e n t  T y  o ) ~ e ~ 0 ¢  : ' I t h  a m ' x t n r e  o f  CO a n d  H.- I n  t h e  r e d u c t i o n  r i n d  c a  m. cus e o f  f u t u r e  e m e r g e n m e s :  P rocesses  d is  . . . . . . .  
~614:u~ ~ m  m e  c a t a l y s t .  : < , . . . . . .  : : : '  ~ e ~  ~ f x ~ e s  a~,~ :Hydr .a t ed :  O x i d e s  by  T h e i r - ~ i ~  f. | ~ i : ~ t o ~  p.ure CO,  t h e  t e m p e r a t n r e  i nc r e , , s e s  a b o u t  ~O0 o -  cusse,.~, a r e  t h e  FLeche r -Tropscb ,  p y r o l y s i s  o f  o i l  s h a l e  : 

~*. )v,tT.~s~, T . :  H e a t  o f  F o r m a t i o n  o f  r ,k~.^_~.~ ' a ,*~ou • ? ~ m  t - r o p e r t l e s .  I L ]  B e r .  deBt .  t h e m  | ~ 1 5 0 : ;  m t h e  r e d u c t m n  w i t h  p u r e  H. - ; : . i t  d r o p s  a b o u t  a n u  o~t s ands ,  c a r b o n i z a t i 0 n  a n d  b y d r o g e  atio~i of  c o a l , ' :  . . . . . .  . 
~ c ~ , ; R e p t s . - T O h o k u i m p  U a l v  Vo1-17 1 9 . ) 8 ~ . ~ ' ~  • : :  v ~ . ~ ; , : ° ~ .  ~ , ,  ~ . 1 9 2 ~ ' ,  pp.  2239-_~2~3; Chem. ~ b s "  | ~ ~ P : "  T h e r e i s  no  c h a n g e  in  t e m p e r a t u r e  w i t h a  o f  w h , c h  the  first ,  s e e m s  the  n los t  a t t r h e t i v e  N o f u t u r e  :' 
-~u~, ~ C h e m  kbs  v o l  e 3  19,~'a " ~,~'o - ~ ~ ' ~ ' -  :~ . . . . .  - ~ - o .  p ~ o u o  " : " ,  | ~ .  ~hixtnre  o f  64"/c CO a n d  3 6 %  H -  R e d u c t i o n  - - s n o r t a g e o f  g a s e o u s  fueI~ m ex c t e d  ' • " ~ . -  , - ~ ,  P .  ~ v ~ v .  . . . .  ~. . . . .  . ~ : ~.~i-.. . . ~ -. ~ th  CH~ . . . . . .  ~ . ' pc  : .  G u s o l m e s  o f  8 5 -  • . - . 
C e m e n t i t e  p r e p a r e d  by  S u b i ~ o t ~ .  ~ ~ . ~ 3 6 2 2 .  -~ .ngECIKT.  ~X ~. H. )  .~..W0 ~'EOEKI.N'n ~ I ' r ~ , . . .  :- |~!~;~0r coke-oven g a  s r e q m r e s  a d d i t i o n  o f  so  m u c h  h e a t  9 0  o c l a n e  no. w~il  b e  p roduced ,  a n d  cat .  des i  n w i l ~  ' ~ " 

( o %  C ) t o  e l e C t r o l ~ o ; ~ - ~ i -  ~,  ~ : " ~ . P ' u ~ e s  o r  ~ s t e e l  g u i s h i n ~  "the D i f f e r e n t  T v n a ~  .~  - ~: -- .  ~ . . . .  l , -  i ~ :  t ~ a t ~  t h a t  ~t e m  on ly  bc  c a r r i e d  0u~ n a r e t o r t  u n d e ~ , o  r e l ah~  e l m  t o~emen t  DL g 
o f  0 . 0 7 6  a i n u  n e t  em-"  , , , , ~  , .  a n n  a c u r r e n t  d e n m t y  H y d r a t e d  O x i d e s  bv  T h  it" " e O x i d e s  a n d  ~ o t h e r  e q m p m e n t  w i t h  s p e c i a l  ro~ i s i0n  f o r  su  i ~  . c o m i n g  n m r e  m ~ p o r t a n t  b u t  Lt is  d • e u l  • - -  - . . . . . . .  ~ o u r n e u  in  a B : • - . • e DLffe ren t -Magne t~c  P r o  , i ~  h~a~ ~ .. P pp ly  u~ . . . • t to p l e d m t  t h e  

• M a h l e r  b o m b  e a l 0 r i m ^ * ^ -  . . . . . . .  e r t h e l o t -  e r h e s .  I I L  H v d r u t e d  : F e r r i c  C~-,~-~^ ~ ~_ ~ P  : un le s s  t h e  G H ,  ~s f i r s t  c o n v e r t e d  i n t o  _ • f u t t u E  o f h e a ~ y  f u e l  oxl a n d  u a t u r u l  as .  - = : 
: w a s  d e t e r m i n e d '  ~ - O n ~ ' b a ~ n ~  :~ts p e a t  o f  c o m b u s t i o n  : . c o m p o s i t i o n  o f ' I r o n .  P e n t a c a r b A ~ ' ~  ~ ~ r o m  m e  l.~e- | ~  m b : t u r e  by  o x i d a t i o n  w th  0 -  H O: o r  C 0 ~ '  aBCO'[H~ 3629 F u  . . . . .  . . . . . . . . .  ..~ g . . . . .  
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ware r Obtained From M~ddle-Pressure-.~v~h~ pressure. Sultable cooling removal -# -~- ~a ate: 3~ecific magnetization, t eubm system. It m large for noneublc substances such 

• ~xperiments With Ir0n Catalysts ann w~,~'~'2~'~.:,~ re!ate, and other purificatl~n undo, ,,~ utr and ~.~.~i~ns Jar, and I graph ~ as Fe..B, cementite, and pyrthotine. This law is valld 
S t a r t i n g  Gas .  T O n i  R e e l  10£  Doe.. ~ p ~ g e n ~ m ~ . ,  a g a s  w i t h  the f o l l 0 w i n g  tynidafanZ~=su.re~Predu~:i':i~4O. ~ .  [ M a g n e t i c  Isotherm~ f o r  F e  a n d  N a t  o r d i n a r y  t e m p e r a t u r e s  d o w n  to  a b o u t  
t r a n s l ,  o f  G e r m a n  d o c u m e n ~  o a  t h e  Devel~u~m~n ~ 9 0 ,  2o---24; CH~ 25-_o9% ; th~  r e m a i n ' d ~ b ~  j=~' 4 . 8 ~ : i ~  ~ r ~ e n d . ,  vol .  178;  ]924 ,  pp .  1046-1C 1 ,000 g a u s s e s ,  a n d  t h i s  l i m i t  i s  d i s p l a c e d  t o w a r d  h i g h e r .  
o r  lro_n C a t s ! y s t s  f o r  t h e  F i s c h e r - T r o p s c h  Svn~es~s~  h y d r o c a r b o n s ,  N :  a n d  CO=. I t  h a d  a n m ~ g l ~ i g h ~  c:(  ~ 1 8 ,  1924,  p .  1941.  v a l u e s  a s  t h e  t e m p e r a t u r e  i s  l o w e r e d .  T h e  l a w  o f  
p a r t  ~I ,  1946,  pp.  24--26. - -  - ,  v a m e  o f  4 7 0 - , t 9 0  B :  t .  u.  p e r  c u f t  ~ua~ n e a t ~ i ~ T ~ a a m e t i  c i s o t h e r m a l  d i a g r a m s  f a p p r o a c h  to s a t u r a t i o n  t o w a r d  t h e  l i m l t  o f  O abs .  i s  
~nal.ysisofthesaponiflcaflonfracti0n0fthereacti0n : W z ~ s e ~ z ~ ,  A. ~ e e  abs  1980 ~'~ ~!~i '~:~ '~llsc u~sed f o r  t h e  r a n g e  2 0 ° - 4 0 5  g i v e n  b y  t h e  e q u a t i o n  ~oor . . . . . .  ~. ( l m A T  L -  

waver boiling below 100 ° reveale a ,~^ -__ ...... 3635 Wzzsz~ =r ~> .o " " ' ~:'. !~.~/i~'~usses .... , BT --....). Certain conditions that these 2 laws 
~ =  p~u~uuue o~ KC- • t~ ~ .  Jc,., A~D aI-,'~LIGA_N " ~  0 Con 4- im  use on  t h e  a t o m i c  m o d e l  a r e  n o t  e t  s a t l s f a c t o r i l  t?ca:]So~nwd t h e  a b s e n c e  of a l d e h y d e s .  T h e  % o f  p u r e  l i o n  o f  C o l l o i d a l  S y s t e m s  o f  ~ e  H ' : d r o  ^ s t i t ~ ' - ' i i ~ \ ~ l ,  . [ M a g n e t i z a t i o n  a n d  P,~ . ~ __ . . ,Y _ "  _ . .  Y 

a s  c o , m o a t e d  a n d  e ~ - ,  : -  ~ ~ C h e m  R ~ v  ~ O- ~ - ~  ~ us  u x i d ~ . , - , ~ = ~ . a m , . ~ ,  a ~ N i ~ ' ~ ]  1 ~ n n  p ~  e x p l a l n e a .  '±'he m a x t m u m  m a g a s f i z a ~ o a  a~ s a m r a ~ m n  
f o l l o w s  : M e O H  0 6  E t O H  3.2 n . V . , ~ r  ~ o - ~ - - - -  3 3 - 1 9 3 9  - ~noo ' ' pp.  0 Chem.  Abs  v o t - ' ~ : ~ _ o ~ R  ~ h ~ r .  ~ h ~  v m  on ~n~ o f  p y r r h o t i n e  i s  a t  1 6 0  K a s  a l r e a d y  o b t a i n e d  by  
0.~ Analysls of the fraction boP' ..... ' =^~ - ": ^^-- -- ~ " ~  ~--~. . . . . . .  ge,gier. 2 new phenomena were observed. Iu most of 
1 7  " u . ~  u u u v e  ±uu ° s n o w e a  ~ o  E l e c  r • ' " ! ~ ''~ ~" -'" L~ISCUSS10n O[ m e  e x p e r i m e n t a l  ~ . . . . .  . gin. resldue of pure futtv acid n, a'~ ,,~ ~ ~ ~ ~ ".~ • t on-Diffraetmn Stud= 0 ~ ~..~ =. ': ~i[~':~..I)I.".. . . . . .  " .... the spemmens of N~ a feeble magnetlzatmn propor- 
t o t a  " - - - ,  -~  ~ - ~  , .~ .  70 o£ LQe u x l u e s  A m o r  h o a s  - * ~ x*.varoes , ~ .~estaDasnmen~ oz m e  equRclon oz ' • ' I quanbty of reaction water e~!q~in~ . . . . . . . . . . .  P to X-Rays ;Four Phw ~,~ .~ y ~i~ ~s-m-- _. .... . . tional to the field was found superimposed upon the 
ident'fi . • ...... ~ur ~urcner vo~ ,~ .L~.10 10 1 " " " ~-. ~uem. ' <subscance. "±'he Ioilowln ~ ~oplcs ' . . . . . .  : .... catmn the fatty acids w~r~ ~ .......... ~:- ' ' pp. 8 -1094; Chem Abs w- o= ~,,, c~i~.~.D s ...... ~. ~ . regular phenomenon of approach to saturatmn. Thzs 

• . ~ n e  p r e s e n c e  o f  H = S 0 ,  T h  • " , ~  ~ ~'~ " p m s  . . . . . . .  g . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  , o b t a i n  • - . e o n l y  f r a e t z o n  H d r  - . . . . . . . . . . .  ' ~ ~fleld a n d  t e m p e r a t u r e  m the  r a n g  . . . .  ed  ~ a s  1.8 cc  o f  m e t h y l  a c o ~ * ~  ~ r ~  . . . .  ~ Y o a s  ox ides  t h a t  g i v e  X r a y  me~ . . . .  . ~ f l e l d  . . . . .  . . . .  m a g n e b t e  I r e s  a s i n g u l a r  c h a n g e  m s t a t e .  Th~s  d o e s  
w a  " ~ ~ . ~  ~*~=tny~ suriname o f  t h e  a - -  - - - - , - ' - - - - - o u t r u n  p a t t e ~  - :~ ,~er~yersmle  t e m p e r a t u r e  v a r l a n o a s  m s u o t  p r e s e n t .  T h e  £ a t t  ac i  " . m o r p h o u s  t y p e  m a  b . • s : ,  ~, . . n o t  a f f ec t  Rs  m a g n e t m  m o m e n t  o r  t h e  l a w  o f  t h e r m a l  

r o x i  Y d m ~ x t u r e  c o n t a i n e d  up-  a O x i  . Y e g r o u p e d  m 2 e lasses :  '~ f~.heat"  ( 3 )  d e t e r m l n a t m n s  of  s p o n t a n e o u s ,  m a g ~ e t m a -  ~ . • . p matelv80 bywt of acetlooo,  . . . . . . .  ( )  that relativel  o . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  VurlOtlooofsatu atmubutmamfests tse attncrcas . . . . .  
Was m " • - . . . .  .~uu r e m a z n u e r  d i f f r a c t i o  ~ ~- , ,~u  ,-rag emctro/~' ' } ~ t ion" t ~ )  m e  l n l p o s s l O l t l [ y  0£ a ze r roma. 'xneuc  e q u a u o n  ~ • . ' • . a d e  u p  o f  t h e  h i  h e r  h o m o  n p a t t e r n s  a n d  b oxi  " ,~ " . ~- ' . . ~ l a g  ~ e m p e r a t u r e s  b y a  d , s c o n t l n u o u s  v a r m t m n  in  m u g -  , s o r i . ~  . . . .  g l ogs  o f  t h e  f a t t y  a c i d  d i f f r a - t i ~ -  . .  . . . . .  ( ) " des  t h a t  g~ve e lec t ron  ' ~ ° s t a t e .  I n t e r p r e t a t m a s  o f  e x p e r i m e n t a l  d a t a  rece~. t ly  . . . . .  - • ......... ~ormm acin was not br~.~n~ ^--- , - . .... ~mL~erns or tae amornhn,,~ +.--^ ,~ ; ~ISYg'~?Y'- • , h ,~ • . . netlzatlou owing to an abrupt decrease m the coefli- 

; i n  v e r . ,  S m a -  . . . . .  . _ _  : . . . . . . .  u~ a~ leas~  o n l y  ~ o f  t h e  1St  c ]a  ~ - ~  • . . - .  . . . . .  o ~ m : .  "±he oxides " ~ 0 b t a m e ( !  t a~s .  ~ ,  g t ven .  ^~^-~ ^# =-'~ . ~ H ~  h . ~ a ~  . 
. . . .  , _ # ,~ ~ . ~ u s .  =: xn ~ne o r i g i n a l  r e a c t i o r L  w a t e r  . . . . . . .  -- ~ 9 r u  c r y s m n i n e  b u t  t h e  p r i m a r  c , ~ , ~ . . . ~=u~ u~ ~ a g  . . . . . . .  r ~ s s ,  . . . . .  . , . = 

f a t t y  a c i d s  w e r e  - r  . . . . . . . . . . . . . .  s l z e , s  so  s m a l l  t h a t  H ~ - ~ -  . . . . . . . . .  . . . . .  Y rystal=~ i ~ ! ~ 3 6 ~ 2 .  ? - - .  [ A b s o l u t e  S a t u r a t m n  of  F e r r o m a g n e t m  . . . . . .  ~ ~%VEISSBERnER E~ :gee  a b s : 1 5 2 5 . .  - . . . . . . . . .  
= t" ~" ~ ~" . ~+~u rot m U p to an-r ...... oOb ....... .~"--h ~-~ u*~rac~mnpatternesn. ~-~SubstancesandtimLa~ ofA ~oaehasaFunetionof ...... %V~z;rxx~P A: W. See abs/420a, 420b, 3767, : :' .::: 
ma~eiy 80Yo (~rec a b ; " 9 3 ~ : )  =~ oxz ~ol~ow~n u~n°le~af:~e~o n ~ ? :  p~empttated oxides of  the ~.~i~-: the F ie ld  and of the Temper~PuPre.]  Ann. Phvsik.  vo l  . . . .  ~, 

. . . . . . . . . .  : • : . .... ' : : "  • .... " ° "m: g i s  Clas s : F e  ~ ,  A1 (from , •~ ~[~;~ i 2 ,  No.  i 0 ;  1020 ,  p~,. 270-374-;  c h e m :  Abs.," voi'. 24;  " 3 ' ; ' ~ 0  . . . . . . .  '= - =  ~ : .: . . . .  • - : ; 

: - '  ' " " . . . . . . .  ' : " T a v '  F " ~ " ~ : C r  S i  Cb and : ~'~ " ' . ' " : . "~ . - - E v a l u a t i o u  o f  p roposed  r e a c t i o n  m e c h a n  s i n s  f o r t h e  R e  o r t  coy ' . . . . .  - • e=0= ge l  t h r o w n  d o w n  ' ' ' ~?,~ b a l t s a r e d e s e r z b e d  Conclns lon~ T h e  a t o m m  m o m e n t s  , . P ers the eseentialfeatures of thon .... x~ ~,o ......... , at room temperature con: | ~  b~1~o ..a ,~.,. ..... .... ,.-o,~: ....... •~- .... ,,o-~ hydrocarbon syuthes,s process ,,'as prompted by the : 
e s s  f o r  p r 0 d u c i u g  a l coho l s  f r o m  olef in~ ~'~ " ~ - ~ V . ~  : ' ~ ' ~ ' ~ A  ~a'u~l~ e c r y s t a l s  o f  a-Fe=0~. T h e  o x i d e  ~el from i : : . : ~ ° z f :  i " ~  . ~ . ~ e s ~ : . ; ~ . . . , ~ a , ~ : j , ~ , ~  . ~ d r  ~ a v a i l a b i l i t y  o f  n e w  p r o d u c t  c o m p e s i t i o u  d a t a  a n d  a ' " - 
m o s t l y  f r o m  s e i z e d  G e r m a n  d o c u m e n t s a n ~ i n ~ e ~ v ~ e ~ s  ~ ' : ; 17~ : ,~_~ , r ,~e  , ~ a t  : f r o m  AICI= a n d  AI(N~0=), i s  ~ :  Cf~hS ~ ' w x ~ n a m p e r e t c ~ n  ° o ~ z ~ : ° u c ~ = = : ~ = ~ = . ~ n ~ s n v a ~ u c '  k n o w l e d g e  of  t h e  e f fec ts  o f  c e r t a i n  o p e r a t i n g  v a r i a b l e s : .  ' : :  

_ p e .  :The/ststageoftheDrocessisnnorn~-oa ' t . r a  ;o ~ : - -  - g P m p z t a t e d  a t  r o o m  t e m n e r a -  : | ~ : L ~ . ~ ^ ~  , u . .  # = . m . . : , - , ~ , ~  r~ ~o.~-~ . . a  n a o ~  , ~ on  p r o d u c t  c o m p o s ~ t l o m  T h e  h y d r o c a r b o n  s y n t h e s i s  
~:ar 160  a r m  a n d  140  ° t h  , . ~ . - =  . . . . . . . . .  ~ . . . . . . . .  ,Rue u p  o r  m i n u t e  e r y s t ' d s  'of  = - . ~9 : . :~s -=~  ~ . a  . . . . . . . . . .  a . . . .  ~ .  ~-~.o~ , ,=~ ~.~o-/o ~es~ " " v " " " m~ • , e 2 d  a t , l o 0 - _ 0 0  u t m  a n d  1Rao . . . .  . . . . . . .  , . . . . .  • -Ga=O=. = , " ~ : "  ~ ~ e H,~ ~ . ~  . . . .  ' , , . . o ~ n .  r e  "~ 0~ ~ ~h p rocess  c o n m s t s  o f  s e  e r a l  co n p e t m g , a n d  c o n c u r r e n t  

.... . = c n e  s t a n d a r d  F i s c h e r - T r o p s c h  c a t a l y s [  " (~,~ -~ ,~"  . . . .  .~637. ~,~szss =--:-,ANnHAASE ~ r k n . , . . ~ L . . : = = ~  . ~  : ±  | ~  .~?. ':  "~ o.~=~,~-. . . :  = . . , ~ ; : ~ ; . . . . ~ t ~  !~ ~ e r y  e ~ . o s e j 0  ~=e r e a c t i o n s .  T h e  c h e m i c a l  s teps  i n  t h e  f o r m a t i o n  o f  : 
• - ~ -  ~ '  ~Acid . . . . .  ' • - c- ,-a~*~ u~. gue =ac~y ~ ' . :: = va lue ,  j . z o ,  w l u e a  w a s  a e a u c e u  m ±u2~ i r o m  cne n lo-  : . . . . . . . .  s f o r  S o a p s . M a d e  F r o m  " ' , , p m m a r y - p r o d u c t  m o l e c u l e s  a r e  l n t t l a t ~ o n  c h u r n  ex-  • ,, 

. R ~ e b e c k  Pa r a f f i n  and ' B : ~  ~ e l n ~  o f  t h e  runs  ,of t h e  F e  f a m d y ,  c a l c u l a t e d  f r o m  t h e  . i e n s i 0 u  a n d  t e r m i n a t i o n  T h e  i n i t i a t o r  O f  c h a i n  : ' :  
~: C u r i e  c o n s t a n t  b y  t h e  c l a s s i c a l  L a n g e v l a  f o r m u l a .  ' = . . . .  ' = : :  

5 ThO.--8  M g 0 - 1 8 0 - 2 0 0  k i e s e l g u h r ) ,  i s  u s e d  g e n e r a l l y  " F i s c h e r  G a  
! .Tmh~hCo o f t h  e ca ta . lys t  i s c o n v e r t e d  p a r t l y  to C o ( C O ) :  ~_~,R o r . _  ~sch, ]^  F L4.T R e e l  R - 1 9 ,  f r a m e s  6,533- ~ i :  g r o w t h  m a y  b e  a d s o r b e d  r ad ica l , :  poss ibb ' :  f o r m e d  by :  , : : 
, ~ne x s ~ s r a g e ,  a n d  th i s  u i s s o l v e s  i n  t h e  l i q u i d  p r o d u c t  . ,  ~ , ~ ,  ~ + - ~  v, ~v~J ; ~ 7~,59~ ; T O M  R e e l  300.  • I ! ~  T h i s  i s  r e g a r d e d  a s  a n  e x p e r i m e n t h l  j u s t i f i c a t i o n  o f  t h a t  : h y d r o g e n a t i o u  on s u r f a c e  eu rb ide .  T h e  a d s o r b e d  r a d i -  : 
: S u b s e q u e n t  h y d r o g e n a t i o n  b r e a k s  u p  ' t h e  c a r b o n v i .  : F a t t y  a c i d s  o b t a i n e d  f r o m  t h e a b o  . . . .  

l e a v i n g  t h e  Co in  a ca' " • ' ~ " e ve s ou r ce s  w e r e  ~ :  f o r m u l a .  F o r  f e r r i c  F e  in  m a g n e t i t e ,  t h e  m o m e n t  i s  c a t i s  e n l a r g e d  by r e p e a t e d  a d d i t i o n  a n d  h y d r o g e n a t i o n  
' e n t l v  - ~ . ~  . . . . . .  t a l y t m a ! l y  a e h v e  f o r m .  A p p a r -  d ,composed:  i n t o  t h e i r , i n d i v i d u a l  corn on n • ,::10.10 m a g a e t o n s :  A p a r t  of  t h i s  excess  o~'er a n  i n t e g e r  ~ " 0 f a d s o r b e d  C O  m o l e c u l e s  T h e  t e r m i n a t i 0 n  r e a c t i o n  

r . _ _ ~ '  : : ~ U ~  a n y  type  OZ 0*efins m a y  b e  Used f o r  t h e  .method,  t h e r e f o r e  i s  d e s c r i b e d  f u D v  ~ h  c e t s ;  The  : . ~ 
. . . .  p r 0 d u c e s  m a i n l y  a ]eoh01s  o r  a l d e h y d e s  ~ a n d  o l e f i n s . .  " :.:~ mar~" ~ n  ~ n e : s ° u , r c e s  m a i n l y  c o n s i d e r e d  w e r e  t h e  p r i :  m o n o c a r b o x y l i c  a c i d s  ( s t r a i g h t - c i ; ~ i n  =tbn%C°~e~n~u~°.z " is  a t t r i b u t e d  t o  t h e  p a r a m a g n e t i s m  t h a t ' a c c o i n p a n i e s :  

f e r r o m a g n e t i s m  in  a m o l e c u l e  c o n t a i n i n g  b o t h  f e r r i c  = C o m p e t i t i o n  b e t w e e n  g r o w t h  a n d : t e r m i n a t i o n  i s  r e :  ':~,: 
• P r o ~ s s  ~u~¢t 'h u,e_~ns pro.~..uced by the ,  F i S c k s r . T r o p s e  h : _ s a [ u r e t e d )  a n d  t h e i r ,  q u a n t i t a t i v  e d i s t r i b u t i o n  on the  : a n d  f e r r o u s  F e .  I t  i s  v e r y  d i f f icu l t  to o b t a i n  C. P .  f u r -  Spens ib le  f o r  t h e  e x p 0 n e n t i a [  d e c r e a s e  i u  y i e l d s  o f  : " 

.... ' *~es~razgnc chain obtained by]niid craekLug0f F i s c h e r : ' .  e means wltn aoub e bond at the end of :: vus.tSnanonO~:~ne enamis made bY fractionallength are determined.: . . . .  The examl- ~,~ ,=_^ ...., ~,.~ ,_.~, ~__ ~_~___ ~,__..~ _ . ~ _ _ _ . . _ _ , , _ i ~ - r o m a g n e t i c  sesquL0xide, cementitei F~B; and pyrrho-~ successive C-uumber fractions. Distributions of nor- = 
d i s t i l l a t i  :. T r o p s e h  p a r a f f i n g a t s c h .  W h e n  d io i e f in s  a r e  u r e s ~ - ~  ~ ' e s t e r s  i n  - v a c u u m  a f t e r  a d  ~ ^ - ~ , ^ -  - oa . .of . the=metbyl  

. a c u o n  o c c u r s  a t  onl  . . . . . . . . .  " . . . . .  o ~ . u ~ . , u ,  un s m c a  ge t  o r  a u  ~ :  __--~ ~ v - - ~ = . - . - ~ , . = ~  ~ - ~  ~ = , ~ = = ~ - ~ ~  ~ ~ ^ ' . .  ~ ~ . .  ~ . . . . . .  g~ : .  ~ , a s s u m p t i o n ,  o f  a s t a t i s t i c a l  d i s t r i b u t i o n  o f  g r o w t h  on:- , ' ,  
' " ' i e ld -  ~ ~ . . . .  y one o f  t h e  doub l  e bonds  w i t h  p o o r  o t h e r . a m d s  t h a t  a r e  n o t  i n c l u d e d  in  t h e  e x a m i n  lion. • ~ men~s a r e  ~.c~ u.±u ~.o~, a n n  ± . ~  r e s p e c u v e l y ,  w n l c n ,  " t he  o n a ~ o ~  ~ - ~  . a a , , ~  ~ .  ~-h~ . a ~ , ' , ~ U ~ . ~  . . a ~ . ~  , ' ' " ' 

: : ,  "; ~ . ~ r  t - r a c c m a u y  olefln m i x t u r e s  f r o m  Car:C W ~ r a  ' ~ e s u ! t s  p r e s e n t e d  in  17  u rauhR . . a  ~ a ., "~ con " " " ........................................... " ~ " " 
: : :  ues*rea ,  m a i n l y  s i n c e  t h e s e  g a v e  C~. , '~ ; - - - -  ~ ~:, . . . . .  : . -~ . . . . .  " , r -  - g s ;  . . . . .  : i ~  _ a ~ S i d e r m g h  t h e  d l f f i cu l tms  ~ust  m e n t m n e d ,  a r e  corn- S e c o n d a r y  r e a c t i o n s  c o n v e r t  p a ~ t  o f  t h e  o r i ~ n a l  01efins : • 

a f t e r  s u l f o n a t l o n  : W ~ o  . ~  ~^= ~ C ~  a l coho l s ,  w h z e h ; .  :, . . W ~ s s ,  B , .  ~ee: :abs;  2234,  : i .~ ', . . . . .  ;: : p crate wtc  ' - • ' 
The chemistry of the procees ~s renewed, a n d  the prac- orion of Atomic Moment] Compt rend vol 180 li s .... . , the ~ntegraL moments 9,9,,9, and 2, 5~ to paraffins and may convert parL of the alcohols or ~- . ~r~ecctve ~ d e t e r g e n t s  . 3 6 3 8 .  WEZSS, P ;  [ E q u a t i o n  o f  M a g n e t i c  S ta l ; e  a n d  v a r I  : ~ - o ~  ~zvely'~urs uere,: ~aeas wea"eque"~Yas zn =-t~oWZ~mW?lC~me zerrocooal~s~e' momen~ana ~ , ': a [de i~ydes  t o  a c i d s  a n d  ke tones .  . ": i~ ~ :  

t m a l  otp~rntm~, condz tmns  u r e o u t l i n e d ,  w , t h  s 0 m e : . a . t - :  , j 1 9 2 v ,  pp .  3 5 S - 3 6 1 ;  Chem.  Abs.  v o l  19  1 ~ 5  p "16.53' [.~*~'~ "/-Co Of t h e  N i - C o  s e r i e s ,  is  r e m a r k a b l e . "  T h e  v a l u e  2 3 6 4 2 b .  Wm~K.~.~tP: .A.;:~V,;'SEEL~U, H , S . ,  BOWMAN, N.  3;:  : : . : ..... 
t e n d o n  beeZn ~ g i v e n  to  t h e  e n g i n e e r i n g  s t a n d p 0 m  t ~ z t h  : , B y  u s i n g  d a t a  p r e v i o u s l y  o b t a i n e d  f o r  ~ ' i  Craves  a re  a n d  C ~ x ,  W .  E .  P r o d n c t s  o f  t h e  H y d r o g e n a t i o n  o f  • / : 

• i f l ow s h e e t  o f  t h e  c o n t i n u o u s  p r o c e s s  T h e  o v e r a l l  c o s t  g~ven t h a t  e s t a b l i s h  a r e l a t i o n  b e t w e e u  t h e ' m a g a s t l ~ a  for :  P y r r h o t i n e  i s  t h e  s m a l l e s t  m o m e n t  k n o w n .  I n  t h e  " 
o f  a l c o h o l  p r o d u c t  i s  c a l c u l a t e d  a t  7 1  p f .  p e r  kg .  f o r  t h e  ~ • t i o n  a, t h e  f i e ld  / [  a n d  t h e  a b s o l u t e  tern f u t u r e  T " F e - C o  a n d  .N i - Co  a l l oys ,  t h e  a t o m i c  m o m e n t  v a r i e s  = C a r b o n .  M o n o x i d e  O v e r  a n  I r o n  C a t a l y s t .  A m . '  . . . .  : 

: processbateh proceSSor $0  0"5-$009aud . 6 0  per p f  P~rlb :kg" f o  r t h e  c0ntlnuous S y s t e m a t m  d i v e r g e n c e s  f r om the relati~l~a jE r~=~,  
" l i n e a r l y ,  w i t h  t h e  c o n c e n t r a t i o n  i n  c e r t a i n  i n t e r v a l s ,  ; Chemz ~ Soc., 1 2 ! s t  M e e t i n g  abs: ,  March~A. p r l l ,  :1952 , , 

~ "  thf is  c o n f i r m i n g  t h e  l a w  o f  m i x t u r e s .  T h e  r e s u l t s : a l s o  ' ' ' . P" 9 - ,  : " ' . : , ,  : : 
i~ i n d i c a t e  t h a t  t h e  m e t a l s  e x i s t  :in d i f f e r e n t  . s t a tes ,  c h a r -  . T h e  g e n e r a l  n a t u r e  o f  t h e  p r o d u c t  : f r o m  t h e  hyd ro ' -  ," : :  

3 6 3 4  = ' H i  h P r e s  u . . . .  " : wl~ere  ~ i s  a c o n s t a n t  a r e  a s e r i b  I ~  ae ter ized~ b y  d i f f e r e n t  m a g n e t i c  ' m o m e n t s . .  T h u s  i n  g e n a t i o n  Of CO o v e r  a n  F e  c a t a l y s t  h a s  b e e n  Inves t ! -  ~. :: ~ . . . .  
- ~ : . - _ - - ' ~ - ' - - ~  . g ~ -  s r e  , G a s i f i c a t i o u  O f  C o a l  i n  c b a n ~ e  b - - ,  . . . .  ~ .  , _ ed  to,m*: i n t r a - a t o m i e  

' ~ = r ~ u y . ,  ~nu. ~ n g .  Chem.  v o l  39  194--  " -  . ,o = ,  " . - -  = a  ~*u~ a ~ z  Pas s e s  ~:z'om 3 to 8 m n g n e t o n s  ~ = - F e - C o  r i c h  in  F e ,  t h e  m o m e n t  o f  Co is  17, w h e r e a s  i n  " g a t e d  b u t  n o t  t h e  d e t a i l e d  compos i t ion .  I n  t h e  p r e s e n t  : = : : 
- " . :  unem.~ Abs . ,  vol .  41;  1947 ,  p~::1079. " : . ,  v v ~  =~--~=; : = 3 6 3 9 .  W E t s s ,  p . ,  A,wd FoRazRI 'R:  :: [ M a ; m e f i c  H e a t  P h e -  i : [ ~ . .  ¢ - F e - C o  r i e i i  i u  Co, t h e  F e  h a s  a moment :  o f  15 a n d : t h e  w o r k  t h e  h y d r o c a r b o n s  w e r e  a n a l y z e d  b y  dLs t i l l a t iou ,  " " 

erDt~otails o f  the ,  c o n s t r u c t i o n  o f  e q u i p m e n t ,  t y p i c a l  0 p -  rn :n~enon a ~ d  ~ e  Spec i f i c  H e a t  o f  .~:ickel.]  C o m p t .  : [ ~  Co :9 m a g n e t o n s , '  I u  7 - F e - C o ,  t h e  m o m e n t  o f  C 0 i s  : C h r o m a t o g r a p h y ,  s p e c t r o m e t r i c  m e t h o d s ,  a n d  o t h e r  . . . . .  . 
- : . .  ' a n ~  c o s t s  f o r  th  e c o n t i n u o u s  P r o d u c t i o n  o f  c i t y  1 8  1 " 6 o 4 ° ' ~ x ~  uz~ '  PP" 1347-1:351 ; Chem.  Abs.,  voL : ~ 8~.=. I n  - / -N t -Co ,  t h e  Co m o m e n t  i s  9 m a g n e t o u s ,  ::' m e a n s :  T h e  w t .  % y i e l d  r e a c h e s  a m a x i m u m  u t  3 C ' s  : '- 

, . . . . .  - . . . .  • = - , - , ,. . . . .  ~ . . . . .  ~ whe r ea ' s  i n  H - N i = C o  i t  i s  8 ½ .  I n  t h e  Fe--Co a l l o y s  a u d  t h e n  d e c l i n e s  a l m o s t  e x p o n e n t i a l l y  w i t h  i n c r e a s i n g  - 
- -  ~ : . t ~ .  c o n t a i n i n ~  13--50% Co. t h e r e  i s  i n d i c a t i o n  o f  a t  l e a s t  C n u m b e r .  I n  t h e  a l i p h a t i e  a n d  a l i e y c l l c  h y d r o c a r b o n s ,  



474 BIBLIoGRAP]KY OF FISCHER-TROPSC~ S Y N T H E S I S  A~N'D RELATED PROCESSES 

olefius p r edomina t e  and  s t ra ight-chain  s t ructures  a r e  f ract ion add C a toms  in proportion to the i r  i 
prevalent .  T h e  s t ra ight-chain  con ten t  decreases ex -  lions. (gee aZso abs. 3645..) I t  also can  be 
ponentiai ly  w i t h  increas ing  C number .  The  branched by assmning t h a t  the  C-atom addi t ion is or, 
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of Alcohols F r o m  OIeflus, Carbon" Monoxide, and  HY- s t rongly indicates t h a t  the  g r e a t  Variety of hydr0gena-  
drogen. B u r e a u  of Mines Rept.  Invest igat ions 4270, dons  t h a t  occur in the presence of  Co and  a h igh  pa r t i a l  i 

~* 1948, 20 pP. " p r e s s u r e  of  CO probably proceed bY homogeneous r a t a -  
is prolmrtional ~ ~ ; )  b 'sis in which  [Co (CO),] :  or  H C o ( C 0 ) ,  funct ions  a s  I 

isomers and  t h e  s/icyclic hydrocarbons  occur in in- to the number  of  ways  in which addi t ion  to the indt. : ~ I ! ' "  Beviews the  developments t h a t  have  taken place in the  catalyst•  ' 
c reas ing  propor t ions  in h igher  C-number fractious,  v idua l  isomers can  occur. An applicat ion of  this Cal. [' ": " !  the synthesis  of the higher  alcohols and  discusses t h e  ! 
Simple  re la t ionships  am ong  the s t ruc tures  and  dis tr i -  culation is  given.  Both  schemes o f  calculat ion give: .-~ : ?  chemistry of  the  process, the  reac t ion  mechanism, the  3655. W~nER,  I•, GpaYm~ZF~D, H.. A~V ORC~r~, M. 
buttons of  t h e  open-chain and  r i ng  compounds reflect results tha t  ag ree  well  with experiment.  ~ .  ~ a t u r e . a n d  analysis  of  the  products,  and the i r  uses. Chemis t ry  Of the 0xo  and Rela ted  Reactions. IV. 
the  mechan i sm o f  formation• Significant deviations Reductions i n  the Aromat ic  SerieS. 5our• Am.  Chem. i 

3647. We~nzR, S•, HO~ER, L. 5• E ,  A.~D -A..XDEmSO.X R. B • - l l i ;  ~: The  prac t ica l  importance of t h e  Oxo rcaeti0u.is c lear ly  
f rom the rmodynam ic  equilibria indicate  t ha t  compet- Role Of Bulk Cobalt Carbide in the  Fischer-Tronsc~ / . : ~ i - ~  outlined. T h e  industr ia l  production of long-chain Soc., col. 73,1951, pp. 2656-2658• ~ i 
ing reac t ion  r a t e s  control product  composition. " Synthesis S o u r  Am Chem. Soc. col• 70 1948 ~-:,~ :-':::~i[~(~lcohols, aldehydes and  f a t t y  acids f rom olefin f rae-  Previous work  has shown tha t  ce r t a in  a i iphat le  s/co- 
Knowledge of  t h e  composition no t  only aids in t he  799-801; Chem• Abe• col, 42 1948 'i~ 3550 '  ' ~ '*"  ~ ' ~  ~onS of Fisoher-TroDsch prOducts or  of petroleum prod- hols r eac t  with H: and  CO in the presence of  a Co 
efficient u t i l iza t ion  of  t he  product  bu t  also permits  a 
bet ter  unde r s t and ing  of  the  process• Evidence is presented thai: for Co ca ta lys t s  bulk C~ ;:i~',::~!:~ ucts appears  n o w  to be a m a t t e r  of  careful  cost e s t i m a t -  ca ta lys t  t o  give a n  homologous  alcohol; only in  the  ! 

i 3643, W ~ z n ,  S. Kinet ics  of  Curbiding and  Hydro-  ~arbide is ne i the r  an  in termediate  in  the'Fiseb~,:_ : ~ . - q n g a n d  eng tnee rmgdes ign .  . case of  MeOH is any of t h e a l c o h o l r e d u c e d t o a h y d r  o. I 
carbon Synthes is  Wi th  C0bait Flscher-~TropsehCat-  : Tropsch syntimsis nor  a catalyt ical ly  ac t ive  substance: : : : ~  365!. Wz~azR, I . ,  F~mne~, R. A., ~ n  O n o ~ ,  M. carbon. The  present  s tudy is concerned w i t h  the  re- i 
a l y s t s .  Sour.  Am,  Chem• Soe:, col• 69. 1947, pp. fo r  t h e  synthesis :  (1) T h e  prese]/ce o f  e x t e n s i v e : ~ i l i . l ~  ~ E th 'mo l  F rom ~ethanol. :  Science, voi. 113 1951, pp: action of  alcohols and  ketones in the a romat i c  ser ies  i : 206-207. : under  the same conditions and  shows tha t  in al l  cases : 
2432-2436 ; Chem.  abs. c o l  42, 1048, p.: 1483. amounts  of carb ide  in Co catalysts s e v e r e l y  inhibits the : , - ~ ; ~  n tile Usual Order ' hvdr0carbons a re  the pr incipal  products; BenzYl s/co- I 

: I t  h a s  been found that ,  co t ru ry  to . ~ - ~;,~ ~iva~ both 2-nhenylethanoL and  toluene, but  substt- i Rates  of  carbiding,  of  hydrogenat ion of  Carbide, and  Fiseher-Tropsch synthesis;  (2) used ca ta lys t s  show no : .~: ~ r inr >secondary~>prx . . . . . . . . .  he re  
carbide by X - r a y  analysis,  but  samples ca th ided before - : l ~  of reac t iv i ty  of alcohols ( t e t  Y • . . . .  t , e  enzvl  alcohols of the type C ~ C I ~ R ~ O H ,  w 

• is u u  • n -  more  ed b Of hydrocarbou:syn thes l s  f rom C0-H..  mixtures  h a v e  synthesis show cai'hide to be present  a f t e r  synthesis; - '  m a r y )  M e O H r e a e t s w ~ t h s y n t h e s  gas I • -/ . . . .  
been m e a s u r e d  f o r  a Co-ThO_--kiesel~hr c a t a l y s t  (3) the  low-temperature  unstable cubic Co p r o d u c e d  ~ ~  rapidly t h a n  secondary  alcohols w i t h  E t 0 H  as  the  R, and P,.- may  be H=, alkyl, or  a ry l  groups, r e ac t  to [ 
(100 : 18 : 100) wi th  the  use of  a circulating ga s  by reduction of  Co catalysts is not conve r t ed  to h e y  ~ chief product .  The  conversion was  achieved by t rea t -  give hydrocarbons in excellent yields. T h e  mechan i sm 
system: The  in i t i a l  carbiding r a t e  is comparable w i t h  agonal Co du r ing  "the synthesis, a l though  carbiding ~?~" leg the  alcohol with synthesis  gas  a t  130°-185 ° in the  of  hydrocarbon fo rmat ion  is discussed. A simple, con- ; 
the  synthes is  r a t e ,  bu t  the s teady  r a t e  o f  bulk carbid- a n d  subsequent hydrogena t ion  of a ' r e d u c e d  c a t a l y s t  ~ . ~  presence of  a CO ca ta lys t  such a s  dicobait octacarbo~yl venient  procedure for  the p r e p a r a t i o n  of  d icoba l t  
ing is about  10 t imes  lower. The  appa ren t  act ivat ion a lways  result  in this Conversiou. . . . . . .  ~ fCO(CO)d , .  Pressures  of 3,506-5,100 p. s" z' w e r e  m 7 octacarbonyl  is given, i 
energies for  bu lk  carbid ing  and  for  the synthesis a r e  ~ : ~  : ,~loyed. Analysis o f  the  product  mixture  showed  t h a ~  3655a. W~VF~, I., 5iZTnLX, S., A.xe 0ucEz~,  M. "Chem- 
31 and  27 kcal .  p e r  mol.,  respect ively . .  Wi th in  the  WEar.s, C.  ,~ee abs. 3158. [;"~ " ~ 6 4 %  of the  Me0H had  reac ted  to yield: a ~ta.1 of  i s t ry  of the Oxo and  Related Reactions. Vi Acid ) : 
pressure  r a n g e  8--45 cm. Hg,  the p r e s su re  dependence 3648. Wsu.s ,  C., .<.WD MZHL. R .F .  R a t e  Of DiffuSiOn of ~:~_ 70'3% of products (based on the converted M e u ~ )  o Catalysis  With  Pinacol. J0u r .  Am: chem:  SEE., col. 
Of t h e  carb id ing  r a t e  can be expressed ~us R a t e = k p  n, "Carbon in Amstehi te  in Plain Carbon. in Nickel, and ~ ! i ~  which 33.8% was  E t 0 H .  : : : " 73, 1951, pP. 5704--5700. i 
where  ~ is 0.2{)-0.25. Some of t h e  implicat ions of t h e s e  in  Manganese Steels .  Am. lnst .  Min: and  Met. Eng : ~ ~ £a I GRZZ.'~ZLn H ~.Xn oad~zn~ : M Reaction: of  pinacol w i t h  CO and H.- a t  1S5° in the 
resul ts  for  the  m echan i sm  of the earbiding and Syn- . .Tec l i .  :pal): l lS0.  1940, 28 pp. ; Chem. Abs:~ Col. ~ :  }:~. WE~ D , "' " ' . . . .  - ': * lvst  ices a comple.~ nf ixture  of 
thesis a re  discussed.  - " i~~ '  i of  the 0xo  a n d  Related Reactmns.  I~ ' .  presence of a CO c a t a .  g • . _ • . . . . .  . . . .  _1940 p 7241 ~ ' - Chem s t ry  -"  .... ¢,~ .he  ~ nrnf l . . t~  4 eomuound~ more v o l a h l e t n a n ' t n e  s~ar~lng 

,3644.': ~ .  E f f e c t  0 f :0pera t ing  Variables UPon the  ~ ~: Concentration-penetration: curves fo r  the  diffusion of .... ~:~. Reductions iu the .~,romartc ~emes. ~ e  . . . . . . . . . . . . . . . . . . . . . . .  :" h e ' e  were  inacolone 
F i seher -Tropsch  SYnthesis. B u r e a u  o f  Mines Rept.  C in . / F e  we~'e detet**tined b r  diffusing C f rom iiigh C ~ :  3652. W~,x~sR:-:[., Ldvr.wi~, R., ANff0RC~I-X, 5I. Chemis- .. . .  m a t e r m l  w e r e .  ~denttfied, t ~ P : ~ : 
of Inves t iga t ions  4405 1949 S pp " " " - " ~ t ry of  the 0xo and Belated ]Reactions. L Homolo-  pinacoly[:alcohol,  3 ,4-dimethylpentanol-1  :and 2,2,3-- :- = 

• , • into low~C alloys•: F rom chemical analysis_of  l aye r s , : :  :i : Paper  consists  of  2 pa r t s :  F i rs t  is a discussion, baSdd . diffusion coefficients (D)  Were c ' f leulated fo r  0"1-1'0~ i~q'~ gal lon of  Alcohols. ~Iour. Am.  C h e m .  S0c., col. _71, poundstrimethyltetrahydr°furau'i~ consistent wi th  theTheformation°ri~n Of'andtheSefurthereOm- • • 
= chmfly on p rev ious ly ,  published : information:  of t h e  : wt .  % C and 750°-1 o~0~ ~t 0 7% ~. n ;~ ,Po , , ,~o  + ,  - ~. 1949, pp. 4160--t161 ; Chem. Abs., col. 44, 1950, p. 

p robub l ee f f ec to f s paceve loc i t y ,  t empera ture ,  pressure, ~-~577~findat0.1%an-~l.5%" to"_~0~c ' .~ r 'o~ t~h 'e 'va r~  . ~.~ : 2439. ! : : i  : react ion of  a common earboniau~-ion in te rmedia te  ' : : ' ~ : ~ :  
and  gas  composi t ion on. the coarse o f  syuthesls  nnd tile a t i o u  of D wi th  temperature• t he  a c t i v a t i o n  heat  of: : inves t iga t ions  at  tl~e Bureau~0f Mines have  revealed  ' fo rmed f rom pinacol uuder  ac id i c  conditions• The  -: : 
_type and . . . . . .  p roper t ies  of the products• . Some remarks  d i f fus im (Q) was  determined ~ranhicnIIv'_ A~ n T ~  e. that  a n  alcohol can be couver ted to t h e  homologous : acid cata lys t  i~ probably Co hYdroearbonyl, H C o ( C 0 ) , .  ~ 
. . . . . . . .  o (Q) d ~raphicallv: At  0.7% C i 
a re  m a a e a t s o  on m e  rg.te tha t  Co carbide,  Par t icular ly  Q = 3 .  000±500 cal. per  gm utomic Weigtlt" a t  0 i u n d '  
ouuc carmue,  p lays  i n  the  synthesis.: i : . ' : 1.0%, Q--32.000±1.000 cal. For the r a u g e  0.1-1.0%1 i 
364ff. Wg~eu•  S•, A,wo FmzoFm, R. A• I somer  DiStribu- ~,  D , V  Fe=0 .124-0 :07  x e-a-t00sy,~,0oo/aV; th s / s a n a v e r - '  : 

tion in H y d r o c a r b o n s  From the  Fischer-Tropsch  age  equation t h a t  does n o t g i v e  va r i a t i on  in D w i t h  i 
Process. Sour.  Chem. Phys.,:v01. 17,1949, pp S01- :concent ra t ion•  A t  0 7 %  C.D~ 7 Fe=012-----003o -= '~ : 
803; Chem. AhS:, v01.:44, 1050; p. 1314.:-;: ':*~n'~:/~r;tltiS is m o r e  precise, The  r a r e  Of diffusion, : 

• I somer '  d is t r ibut ion  :found experimentally:  f0r the  : i c .eases  - i th  inci 'easing C concen t ra t ion  by approxl-:" 
s a tu ra t ed  hydroca rbon  products  . (pentane  to octane _. :mately 80%, 0.1-1.0% C; t h i s  i smpprox ima te lv  lade-- 

- r a n g  e) f r o m  a Co Fischer-Tropsch.  catalyst, has  been pendent  _.°f temperature.  For  an~o~oaccUrRr lcv. of  '~--10%, 
deduced from: probabi ! i ty  Cousideratious.: With.  c e r -  D ,  -/ :Fe=-(0.0~+0.06 x % C ) . r  =" / . R a t e o f  d i f - :  
t a i n  restrictions,  i t  i s ' a s sumed  tha t  the C sRelet0n 'is fusion does n 0 t : v a r y  with gt~ain size in tile r a n g e  o f  
buil t  u p  -by add i t ion  :-to auv  t e r m i n a l  C a t o m -  ( for  A .  S. T .M.  "N0s: - - 3  to 3 Within the exper imenta l  e r r o r  
which the  priori  p robab i l i t y ' has  a Constant rvulve a)  giveh nor wi th  impuri t ies  ordinari ly p r e s e n t i n  c o r n -  

:: Or .toi:any p e n u l t i m a t e . C  Utom "(~'ith a~pri0r i  Prob- :niercial  steels:  O us.high as 0 .19%:has  no effect o n D • :  
abi l i ty  b).  Vulues of  a. and  b ,  d e t e r m / n e d  from e x :  : M n  aml Ni up to 20% increase the r a t e  of  diffusion,:but 
per imenta l  data•  led to deduced i somer  Concentrations: the hlerease S inappreciable for t h e  a n m u n t s  of these 
in each molecula r -weight  cut  agree ing  with exper i -  e lements  ord inar i ly  present: in heat=treat ing or  carbu: : ' 
men ta l  coucent ra t ious  ~with an  a v e r a g e  devia t ion  of  rizing steels. T h e  s/gnificanee of these  resul ts  for tho 

: 0.7%, - Pecul ia r i t i es  i n t h e  ohsetwed' isomer d Stribu: s t u d y o f  ca rbur | z ing  and:fornmtiou, o f  pear l i te  f rom 
lion were  r ep roduced  also. I f  t he  s a m e  g e n e r a l  ':: nusteuiteiS,  diseussed. 1 : ." .... 
m e c h a n i s m  descr ibed f o r  Co Catalys ts :holds  for Fe : 3649.  WEn.S, C., BXTZ W:I~.~.XO MZEL:R.:F.  D i f f u s i o n  
catalysts ,  it  should  b e  possible t o  deduce the  i somer  : : Coefficient of  Carbon in Austenite~ Sour  Metals; 
distr ibution i n  the  p r o d u c t s : / r o m  Fe .  Catalysts ~als0, c o L  1SS No 3 T r a n s  .i950 pp 553-560 Ghem Abs,  
When .these da~a h a v e  been :ob t a ined . .  Fur thermore  '. "~:vol' 44 'i950 I) 34217 : ' : ' : " : 
i t  m a y  b e  a n t i c i p a t e d  t h a t  d a t a  for  the  ske le ton '  " DlffUsica eo'eflicien~ ~:hit~es f,~,. '(" ' i~ . 4 " - ~ i  . . . . .  a : 

i somer i sm :of t he  olefinie products als0 Will be de- in t w i"  " . ........ ~ . . . . . . . . . .  r- 
t ue tan~e o~ temperature  and  corn osltl0u have : seribable i n  S imi la r  t e r m s  In -case  0f  Oene-a~ ; , ~  ~ " " ' P " " • 

' m e a t  i n e n o u g h  c a s e s ;  tl~e "¢ailditv: ofEthe"ass~me~':  ; bee.~.Ldetet..mlined bY ~emP!oying s tat is t ical  methods , •  I n :  
av.m~lon tile ~ellt*t)a betv, eeu concent ra t ion  and each chain build-up m e c h a n i s m  for the  F i s c h e r - T r o n s b h  : ,' ' t " " • "  : 

reac t ion  might  be  es tab l i shed  and  other: schemes-r[*led o £  the following, D ::(diffusion Coefficient), Q (activa- . - 
Out. - : lion heat  Of diffusiou),  and A. (the: cons tan t  in the 

. . . .  " ~ .. : " diffusion equation):, h a s  been obtained. " : 3646. -~-------. I s o m e r : D i s t r i b u t i o n  in Fischer-Tropsch : ~ WZx ~ :.~,'~-~,~ ' ~  
' Hydrocarbons.  .Tour. Chem. 'Phys., v0L 13, 1950, p p . . : :  ~ " ,  ~; : ~y . . . . .  ~*~- : : . . . .  

157-158 ; Chem. Abs., col. 44, 1950 p 4651 : WZND~R, L ,~ec abe. 3275a, 3656b, 3656e. ' 
An isomer  d is t r ibu t ion  can. be calculated by assuming 3650. WE,~OER, L ,  ~..~'o 0nC~LX, M• Cri t ical  E e v i e w  Of : 

tha  t tho v a r i o u s  i somers  of  a given molecular-weight  ~ the Chemistry of  tbe  0xo SyntheSiS fo r  P r o d u c t i o n  

• i 1 atom more than tlle original one 3655b• WE~oEs, L, GI,EZNFIELO, H. 5IZTL~'~ V S.,. ANO . i 
i alcohol eonta/n'ng C -- - ~ ...... M Chemistry of the Oxo anu ~etatea ~- . 

v f rm "lation react ion wknoug pro- • uL~.~. ,  • . " by tile Oxo or h. dro o 3 • ' - •" With Meta- and Para- 
:~ : oeedin~ vinnu ole.n intermediate ~ollowed bY~ a 1-step ~e!~o~. :oV~e~:~.V~¢?~3s ~our A,n Chem Soe ~:  
:. h ~droformylatiou-hydrogenation.  The  p r o c e s s  is  t o  otmsL Lu~u •." ~ • ~ " " . . . .  . 
• ~: : t ~ a t  the alcohol with synthesis  gas  1H::  1CO, a t  160°- :  : ::v01. 74,1952, PP.-~079-4033; . . ' :  ~ . ~  i~.~ : ~ : : : 
~" 1S0 ° a n d  3,200 p. s .  i. for 1-1.5-hr.  in the presence o~: Nuclear=substituted benzYt amonots reac~,w~m,a~#s~: : 

:. a ~ C0:cata lys t ,  ~eobaltouS acetate ,  or  eobal t0us ox,de.,  thesis ,.,as (2H= : 1CO) in t he  presen~ oc a~ ~ v . ~ L a  ~ 
". BY this means,  benzy! alcohol is converted to fl-phenylr (d icoh~l t  octacarbonvl)  to give a mix ture  conta ining a .  

ethyl  ulcohol, isopropyl alcohol t0 n-butyl  and  isobutyl :" substi tuted toluene der ived f rom the hydrogenolysis  of . : 
o isoamvl alcohol  ~ I t  is " ~ v oxvl ,.-r0uD (reduct ion)  in addi t ion to  a: Sub: :~ .... :': : a lcohol ,  and  t-butyl  alcohol t • .  - . .  the h. d r . - ,  ~ - - , " h effect ' 

: believed th .at : the homologation reactmn is an  amd,  sd tu t ed  2-phenYlethanol ( h o m o l o ~ a t m n ) . . T  e . .  
HCoC0~,:c'atalyzed react ion tha t  proceeds v i a  a :cur~ of the sub~titaeut On the Overall ra te  of t ne : r eacuon  
bonium ion ' according to a mechanism tha t  w i l l  b e  : a n d  on the 'product  distribution was  s t u d i e d i n  a series . : : .  
discussed later :  : - "" " of semiqfiant hitix~e experiments .  The  Pate  of r e a c t i o n ,  : 

i. Chemistr~ o f  the o x o ' a u d  Related R e - d e c r e a s e d  in the :following o rde r :  p-0GH~>>D--OH~> : : : : 
3653..__-~----j~ " . . . .  i~  y +;^, ~ ^ . ,  ~ m  • C h e m  -,  C ~  n_t_butvl.>H>l~Cl>m-0OH~>>m-CF~. T h e  : 

(. : S0C•, col• 72,1950, pp: "4375-4378• . ~ :: : :  : : Pr°P°l~'t~°n•°fn•h°*na~ls°:~c°enaPed i n  tile order  in which  : : :: 
ones c an  be  reduced to amouom o y  reaa~:~lou pt'uut,u~ • ~, Aldehydes and ket . . . .  . . . . . . .  = . . . . . . . .  : - a - ab le  of  ' r e l ea s ing  electrons but  . . . .  ?- .:: 

~ -  H- and CO in the presence of  a Co catalyst  ann rne m e  s u o s ~  . . . .  n*2~ n ~  as  r0ndunced a s  the  effect 
~ : re'action can.be applied tO t h e  reduction of compounds . . . .  . t  fis effect-was "Y P ' : - : ~ 

Containing S ~ free radical '  m e c h a n i s m . i s  proposed ~ on the reaction rate.  ~ " : " 
~ ~ o  h ~ a ~ e n a t i 0 n  W h e n  olefins are  t r ea ted .wi th  . : :: : : WE~DZa. I:. LZv~,~Zl R., ,(.wo 0aoHn~, 5L : C h e m :  ~: . . . . .  ~ .  

: ~°~nen-~{m:°of s~'nthesis ~as and.  a Co ca ta lys t  a t  . . . . . .  i s t r v 0 f  the 0xo and Related Reactions. If. rlyctr 0- -: 
180°-185 °, alcohols c o n t a i n i n g !  C a r o m  more tha  n t h e  genation. See abs. 365 . . " : :: 

: olefin a r e  : the pr incipal  p roduc t s .  Double bonds:  in ; W~-~0Ea I 5IETLI-~" S• A~0:0RCHIN, 5I: Chem- : : 
• ' unds w h e n  t r ea ted  under  these conditions • • ' n f ' t ha  O~'0 and  Re la ted  l~euetions ¥ . . A c i d  -~: :- some compo "' " ~ v" " - "~ec  ls try - . . . . . . .  ~ - -. • 
i a re  hydrogenated  ra the r  t h a n  hydro~m:m, mien. : '  t ~ CatalYsts Wi th  Pinacol• gee  abe. 365~a : : : .  : : . .  

abs. 3652.) : :  - o  ~ ± ~ ~ ~ ^  3656 ~ENDES "I ORcHr~ ~£. A.~e S r o n c ~ . , H : H .  New : .... 

E v i d e n c e  for  g , -  '°ge o . . . .  ; : • : v~• :^~"*~d out wi th  reference to the Work of  Keule:  ; : 
Am.  Chem. Sot., c o l  72, luo0, pp. - ~ : = - - ~ o .  . ~ *s ~ . . . .  , . _ . , . . . . . .  , ,~ ~ ,~ ... 

. : I t  hus beeu:shown t h a t  t h e  hydr0formylat ion  re-  = marts, Kwantes ,  and ~ a u  ~ a ~ e t  taos.  t#a~) ,  t na~ ,~  
" dro enation- indeed possible bY the hydroformyla t iou  of  olefins to p r e d i c t  

I . act ion is often :accompanied by hy  g . . . .  " . • ' . . . . . . . . .  ~-- -*ureof  the aldehydes or  alcohols ohtatnecl f rom 
. i n  some instances, hyd rogena tmn  proceeaS :o ra.eexm_u: [U~iven-o]efin I t  also ha's been found  tha t  under  regu~ 
i " sion of  hydroformytat ion  Ev*dence ~s presen[ea  ma~  ,~ s ,  . . . . .  . 
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la ted conditions of  p ressure  and t empera tu re  i t  IS en- 
t i re ly  f eas i b l e  t o  produce al.cohoIs ~rom oleflns by a 1- 
s t ep  synthesis o r  ro isolate rme a ldehyde as  the  ma jo r  
product.  I t  is indica ted  quite s t rongly  a s  the resul t  of  
experiments t h a t  hydrogenation reac t ions  tha t  occur 
in the presence of  Co and a high p a r t i a l  pressure of  CO 
proceed by homogeneous catalysis  in which dfeobalt 
oetacarbonyI funct ions as  the  ca ta lys t .  I t  also is 
possible tha t  the  reductions t h a t  occur under Oxo 
conditions proceed v ia  a f ree  redical  mechanism. I f  
this is so, hydrogenat ion under  such conditions Should 
no t  be adversely  affected by S compounds,  as  IS the  

L~ 

3 [Co(CO), ]=-1_12Pyr~ 2 [Co (Py r ) s ]  [Oo(C0)~]~+8~ ' ~t~thods are  upplied to the react ion o f  C ~ - } - C O - I -  
Addit ion of  s a l t  to excess dilute ]H=SO~ in a Stream ~propionaldehyde.  This ,  the  Oxo reaction, is shown 
iner t  gas  ove r  a period of  about  45 rain. gave  pure go v i r tua l ly  to C0mpletion at. 1 arm. The industr ia l  
hydrocarbonyl  in a yield of 95%. Co hydrocarbo~ I ~ .  • of  h igher  pressm~es is  p resumably  directed toward  
is s table in aqueous  solution and  behaves  like a s 
m ine ra l  asid.  T h e  ba l i  life in the: ga s  phase a ~  ° ~4aster reac t ion  ra tes  by a l te ra t ion  of sur face  condl- 
h e x a n e  solut ion is dependent upon i t s  ~:lions. Other  reactions discussed.  

coneentrati( . WENTZF~, K .  8ce abs. 2861. 
The  in f ra red  spec t r a  of Co hydrocarbonyl  in the g $659. W ~ z ~ ,  ~ [Sta te  of  the Synol Problem.]  
phase and in h e x a n e  solution were  ,determined In t TOM Ree l  134, see. I I ,  No. 10; Rept. 326, Apr.  10, 
2-15~ Ze~on. Nei ther  of these . spect ra  showed t 
presence of  a conventional  hydroxyl  band.  In  a 1942, 33 pp .  
the deut rocarbonyl  was  prepared  to check ~Iclfti~ for  he e ~ Since t he  Synol process w a s  d e v i s e d f o r  producing 
pected sh i f t  of  spectral  bands, hut  t he  spectrum w a s i ,  ii~tgh-molecular 
identical to t h a t  afro the h y.drocarbonylhydr°carb°nyl'gaveMaSs peak~ ~Pestro. : (i~:i, ~10,000:b~s been tons to 

:fOr (~;~!~ ,. i~ynthesis, u)= and Co(CO)~ andf~. The ~:!>~,. 
tgment ~ ; ~  p~r e ?:! 

. . . . . .  ~ = -  :v : .  -- F 

nrrz~A~rRz ~SZSACTS 

heterogeneous cata lys is  of  hydrogenat ion  over a solid / 
catalyst .  Unde r  the  conditions o f  the  a x e  reaction, !~ib alcohols f rom CO and H:, the problem 
~neeretasYP?ot~:r,UUSStU:r. a ted  l inkages a r e  hydrogenated , metr ic  ana lys i s  o f ,  ~i !!'~'i~ i~:b place i t  on an  operat ing,  commercial  basis, 

per  yr., find the  proper  conditions fo r  t he  
. . . .  ~ reac t  oy  hydroformYlation.  Severa l  (CO), Co(CO)=, Co(C0)~ and i 1 discover usable and  economical methods  

obtainableSuch reactiOnSare aresummarized.described, and0f partieularthe yields of  produetsinterest IS l a t t e r  was  no t  found as pa r t  of  a n y  o ther  separa t ing  the hydrocarbons  and  alcohols in a 
t he  reaction of  f u r a n  and its der ivat ives .  The homolo- 3656c. ~ C h e m i s t r y 0 f  the Meta l  Carbonyls. I IL  pure enough state ,  and find applications for t h e  prod- 
ga t ion  of a l iphat ie  alcohols and t h e  hydrogenat ion a n d  uctS. These  problems appea r  to have  been solved. ~eact ion  ~ecween  l)iconslt  0 c t a c a r b o n y l  and Di. 
homologal~0n of  a romat ic  aldehydes, ketones, and a t -  • methylamine .  Jour .  Am. Chem Sac vol  ;5 1953 f eompesition CO : H=--1 : 0.75 or  1 : 1, Fo r  bes t  eohols are discussed. I t  is not ye t  proved, but  i t  is : PP. 3148-3152. , , , _ ,  ~oAlcohols can  be obtained f r o m  synthesis or  w a t e r  gas  

assumed,  tha t  t he  Oxo reaetiqn wi th  oledns proceeds I t  has  been shown t h a t  many  L e w i s  bases  react  with : i~ results, overhea t ing  of  the ca t a lys t  should be avoided. 
Via  a carbonium ion, a n d  evidence i s  mount ing  t h a t  . dieobalt ec t aca rbony i :  3[Co(CO)~].. .HlOB~O[Co/B ~ ~ i Pressures above 25 atm.  a r e  tnadv i sah le .  Four  s tages  
h0mologation m a y  proceed through such an  intermedi- [Co(C0) , ] - -kS  CO. When .excess di~etlT~la~in~6~is ~ of gas conversion are  best, c a r e  being taken tha t  the  
ate~ Two recent ly  d iscovered  react ions  are  found to condensed onto dicoba formation of  CO-. does n o t  exceed  10% i n  o rde r  to 
tuk'e, place under  Oxo conditions "=HGHO reacts ..~*- " solution is w a "  . . . . . . .  I t  oc~'~carbonyi a t  ~ 8 0  o and the 
Synr-esls  - " , , ~  - ~ = ~  ~o room tern • 

w i t h  synLhgass t ° spe ld ,  ethy~lene glye01 and me thy la l  : evolved and equ imola r  amounts o pe ra tu re"  no CO is 
ce l losnlw ~ . 2  ~ . ~ , j - - u  a: we ca ta lys t  yields m e t h y l  earbonyl anion a r e  formed I - ~ J - - . ^ - , ~ " 2  anon  ann Co i 

' ~ .... .~e ~yn~nesis of Et0H from eoaI.r ..e...~ metric ,~.lw~ ~o ~ • _..-~.~u ann mass spectra. 
gas,v~_~ s.Yn.tIl.esis gas  and MeOH now is ~ossiblf, , a .  Presence af  ,-1~ . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  - . . . .  .~.~ u~ ~ e  reaction product  indicated the 
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Phys. ,  voL 20, 1949, pp. 943-949 ; Chem. Abs., vol. 
44, 1950, p. 508. 
Format ion  of  precipitates f rom the solid eolut ions 

of C and. N in =-Fe w a s  s tudied  by means  of  t he  

in ternal  fr ict ion peak associated wi th  the  stress- 
induced inters t i t ia l  diffusion of  the solute atoms.  A 
t ransformat ion  law fits the  exper imental  data .  T h e  
da t a  show the  following: (1)  Fe=G precipitates i n t h e  . . . .  
shape of  spheres;  (2) an  in te rmedia te  phase in  ' t h e  : 
precipl ta t lon of N forms  in t he  shape  of disks ; and  
(3) wi th in  the exper imenta l  e r ror  n o  continuous 

nucleat ion IS indicated. FrOm the  results of  a der iva-  ~ 
tion m a d e  by Zener, the m e a n  dis tance between nuele~ 
is dalculated for  Fe~C. Fo r  C concentrations of  about  
0.016 wt.  %, this d is tance  is about  800, 2,000, and  . 
7,000 ~.: a t :2T °, 102 °, and-312~, respectively. W i t h :  : . . . .  
appropr ia te  exper imental  conditions, the t empera tu re  
dependence of the precipi tat ion r a t e  is abou t  the  s a m e  - 
as  the  tempera ture  dependence  oZ the diffusion r a t e  
of the  s01ute atoms. : 
3663. . Diffusion coefficient of Carbon in A l p h a -  

Iron.  Phys.  :Rev., vol. 79, 1950, pp. 601-805 ; Chem. 
.4:bs., vol. 44, 1950, p. 9760. 
Equa t ion  of  the form D ~ D o c - - ~ / s T  is developed for  

produce the  best  yield of  alcohol. Tempera ture :  of in te rs t i t i a l  diffusion in cub ic  lattices. This  develop- 
conversion is about  190°-195 ° in the 1 s t  stage, and m e a t  uses a classical s ta t i s t ica l  mechanical  t rea tment .  

~ n o t  exceeding 210°-225 ° in the  other  stages. The  ~ieasurements  of  D for  C in =-Fe were  made  --35 ~ to 
(,:~. layou~ for  a Synol-synthesis p lan t  w i t h  provision for  200 °. Combined  with ear l ie r  da ta  they extend the " : 

e . now  is possible Re- presence of d ime th  la  ': a change over  l:o diesel oil a n d  gasol ine production is . . . .  i 
e a t  work  indicates tha  . . . . .  Y mine, d imeth  l i a r  • ~.~ described. A plate c o n v e r t e r  was  the  most efficient knowledge o f D  in this  sys tem f rom D = 1 0 ~  ° to D=10r~ in t h ,~;~- , -  . . . . .  t E t O t ~ m a y  be  an  mte rmedia te  small  amounts  of  tetralogY---, . . . . .  y . ~  mamide  and , cm.'- pe r  sec. The  values  of  Do and  AH ob ta ined  b y  : : : 

have~be~. .~[~: r°pscnsynthes ts~  ' F u r t h e r  assumptions : t!~ese:data:that th'e C O u s ~ , ~ . ~ "  ~ appears  f r e m  ~ :.-'~ for hea t  r e m o v a l .  The  best  cata lys t  for the process ~fitting this 'equation to  the :exper imenta l  points give ~ _ 
Fis,~ ~ . .~ . . u~ae  ,a s ~o the Poss~ble mechan i sm o f  t h e  : " portionation of  dicobal~ .~=~'~"~g-~ =_a or[ in the  dispro- ~ appears to be the Leuna NH~ fused  Fe  cata lys t  W K  17 

: t o n ~ i ~ s ~ t  Psc~ny~r0ca rbon  synthes is  : The  C skele- reacted .with t he  amine  -"3~Co~°~nY~ z_n t h ~  zu.stance : ~! of grain  Size 1 - 2  ram; reduced a t  450 ° ~for 48 hr., D o = O  02 cm : per see. and  A H = 2 0  1O0 eal p e r  r e a l  : '  " : • 
1 :3 ,000  pe r  hr. - I t  :was found 3664. . M e a s u r e m e n ~  On the Diffusion 0 f  In t e r -  . . . . . .  ~, ~ ~ue s~epwise addi t ion o 2 ~ .+ • ~ ~ J  " r - u t w ~ / : N H ~  : ~-" w i t h - a  H-.4oad of : ' . . . .  ' " ; 

: ~ t ,~e ,  andaddltioo of the C atom o c e J s i 0 , : t o Y . . ~  ~C,~[n~C~'>:~:~'~ ~C.o¢00):~:..+8 (CH,):NOH0.  Ae- ~ that this catalyst during the conversion ~0rms hexa-" stitial xtn,os iu B0dy-Centered Cuhiu ~ a t t i e e s . . T = .  : :  : 
t e rmina l  or next  to the  terminal  C a*~ ~ "~:" " ~ ' ? =  .~;..^~3~:::"~,:"~'~ L ~quacmn; s~mem0metr ic  uanti t ies:e :~ gonal:Fe carb ide ,  Fe:G, which  a t  temperatures  above: - :, Appl. Phys.,  vol. 21, 1950, pp. 1196=1197; Chem. Abs., 

• ~vm 0z m e  cnam . ,~,u.  ~ v.ctucutvonyl ~ onld be re.qu!red tqo. convert ~f. ~: 290 ° is t ransfomded into inact ive/Hiigg F~C. ! The  2d ~'ol. 45, 1,951, p. i835. 
a n d  does not occur  a t  a te r t ia ry  O a tom to fo rm a meth5 l amme  t o  d lmethyl formamide .  However  i f  it .~. choice is a precipitation cata lys t ,  No. 2643, wi th  3.7% : l~tte of  diffusion of C in Ta: and N b a n d  of N in c(--Fe:~: : : i: 

was measured  by effects on internal  friction and  a n  : ' p roduc t  containing a qua te rnary  C a t o m . . A S  regards were  possible to r eve r se  the first equat ion  employing 
t he  Oxo s y n t h e s i s  these assumptions a r e  a l ready ae- he proper condit ion - . ~ Ah0~, 1% K-.O, and the r ema inde r  Fe. Recently an  Fe  
cepted as facts. . . . . . . . . . .  , ~ . Cobalt carbonyi  mtgnt-S'be °n!yrequiredcatalyticto quant i t ies  of dl- catalyst of  high act ivi ty ha s  been developed a t  Leuna  elastic af tere~eet .  D a t a  covering a range  of  10 ~ i n  

: WS.'~'DZR I, 0nmzz~- M :--~ z- ~ . amin x ~^ ,~,_ ....... .. eoavert dimethyl- ; containing Small additions, 0.1% Sb, Ni( which may rate are reported: • : . 
. ' • • ,  ., -~,~u ~TOROH ~ i i  = . . . .  ,-~=~u#t~ormamzne es ei " "" surpass the  precipi ta t ion c a t a l y s t  previously Obtained. 13665~ . Solid Solubi l i ty  of  Cement i te  in Alpha- ~ : ~Iechamsm of the  a x e  and Related " R o , ~ ^ "  . . . . .  " = can eoordin ~ ~ . . . . .  '. ~ a l l5  ~mce the latter " ~. 

• m v i d e n c e  for IKomo=eneo-o ~ - -~ - - - - - 'Y-"  . . . . .  ~r ~ x ~ .  , ~ r , ~  ~ a~,= ~,:= ~a~ton m the  •form [Co[ ( c I ~ ) ,  ~ The work ing  up of the produc ts  :is discussed a t  length:  ' Iron.  :.Tour. Metals., voL 188, Trans.;  1950, pp. 1242: : F : -  
, 3 6 ~ .  I ! -  ~ u ~ i g e ~ , : ~ ? ! n l .  ~ec absi: : ~ ! , J - '  1"rea~ment of dimetl ......... i'" . . . . .  - } ~ to remove undesired impurities~ as  acids, esters,  alde- 

6 ~ ~ H ! W .  A_~B O~.~,X.eeP% r ~ ~ l  "s" ~ ° u ~ h  ~ h y d e s , : a n d  ketones. Alcohols up  to C~ a re  Separated By  Usiug. the  in ternal  fr ict ion 0 f  O ta , ,-Fe, the  i by wa§hing with '  w a t e r : 0 r  MeOH SOlutions th6  h i g h e r  
alcohols by the  boric ac id  m e t h o d .  Alcohols up  to ~ . . . .  solubility of cementi te in =-Fe  has  been mbasured down  : 

~: have been obta ined .  The  alcohols are  thought  to b e ' .  :re a ~tsmperature~nf 150% .The yield:strength of  ingot  :~ :" : 
" '  " - " ' '  :~' " '  . ." " lc0balt. : mainly s t ra ight-chain  and p r i m a r y  alcohols w i t h ' t h e  'Fe  containing small  amounts  o f e e m e n t i t e  also h a s : .  • : 

R e a c t i o n s 0 f  a v if, iv ,~ ,;~ . : . , i  5 : - ' .  : . . ~  : .  :.:.octaearb0nyl t s  discussed:: . . .  : . . . .  . : . .  ~ . . . .  " 
ar ...... rg..,~ evmpounus wtm . .: WENDER : I GREEXFIELD, H. MET~ZN, S., A~a * double, bond. dicobal t  octaearbonyl; previously a s sumed  to proceed a ~, 

by  displacement a f  1 , ,  m , , £  . .^ ,  . . . . . .  .. ,~ . . . . .  ~ . . . . . . . . . .  

L 

tt the end of the Chain The roducts been determined aS a function of o concentration. • := 
d" at ' " 
m h it . o c L,- M Chemistry of the are betieved'to be suitabi  :f0r mu -ing detergents' : :  oe,b . 3o 7,30",3o' ,30". :: 

m'bby displacement of I or more mats of CO by the enter Oxo solvents, softeners for plastics and varnish s0[vents. " 3666. WESt H .  L : Major Developments in Synthetic::- , ' ':, gorganicmoleeule' r . . . . .  " - .~, :=' • "= • . ." and- Related 
, ~ ...... ,a e exphcable on a common basis . Reacti°ns.~: I,: ,Experiments %Viti! Meta- and Para- ', : Several patent applicatioos listed. - ~ Lubricants and Additives in Germany. Jour. ~ inst. ' i • 

~ue en~eringorganicgroup which ahvays hus anavail" " ' Substituted Benzyl Alcohols ~ee ab " Petrol., voL 34, 1948, pp. 774-8207 BIas Final Rept. able pair Of electrons ef~ts a h .... .... • s. 3655 b. : : ' 3660: Wz~zzL, Y¢. [Synol: process. New Synthesis ,~ 
. . . .  . omomolecular  dispro- 3657. W~XDT, G "F, ~k~'U E ' "" : ' • - ' ~ of Al iphat ic  AlCohols.] Angew: Chem.~ ~'ol. 20, 1948, 1611  Februarv::1948 128 pp." PB~93 668. - : ~, por t ionanon  of the  dicobalt  octacarb0nv] J n ~  . ~  ~ ~ : R.~--~:-  --  ~"  "' == v~.~S, G. M. Eqml ibnum ' • : , '  ' , : . . . .  ~ . ,  

, (II). ion -axid Co icai'nonyl . . . . . . . . . . .  ~aalon act r " ,~ a.ys~ , . --~.~,~u. ~ynrogen.... -~arbon~ Monoxide, and Methane- B pp 22-5-°-30; Bureau of Mines Transh K-8, 1949, By theend o£ thewar Germany had a well-developed, "~ : ' ,: 
• generalized .equati0n. ;i.) ~.~rr,..,,~0~dm~, to the. Carbon Dmx!del n the~orona'Dischar~e...T Am. ~ 26 pp; Chem. Abs., voL 43, 1949, p. 994 " • " ! synthetic-lubricating oil industry,:which Was rapidly . i 
[CofCO~ i.~ r~,~ .'.~':" "-vZt~t~J~Jz"*2[Co(B),]" Chem..Sot:, vol'50, 1928 n- .)~n--)m)~. ~, our,. - . .- .... ~...~ ~v, ~nere J~ is a bas~. in the Lewis voL .'22., 1928, p~ 4335. ' ~'"-"~";"~'~ ','~nem .... s.r , Predomlnant production 0f alcohols from CO' and ~.~ 9xpanding: On a quantity basis the.produets obtalned:~i " -- :. 
sense. The electrons necessary for the formation of Gaseous phase in the/reacti0d: oCC~O H'C0+ was devel0ped by using fused. Fe batalysts permitting, from natural petroleum resources predominated, bu~: = 
the anion aresecured at the expenseo£s0me of the Co- :: CH rcae operating temperatures as low as IS0 °. This develop- " from a quality standpolnt the Synthetic prdducti0n was'~, : ,~ r : 
situations are atso deserlbed in w~:'-,-~ ..... , ~ ~ ~,- .~es an equilibrium at a cam ositl- ~ o T ment with all of its attending Variati0ns in synthesis - of more importance. The total.production of lubri-i .- " :: : 
a r e  furnished by an  extsrna~ . . . .  u~ua ~nese eteetrons ~ u ,  3 .6re H= 13 3 %  CO and 8 7  c~p~°~ on of 3~.!~ is Summarized,  Sad some general ,  inf0rmation is p r e -  cants  in J a n u a r y  1944 was  70,000 tons per  mo., of - • o~ce, "xne tendenc :" = . ' ". -', . .. ,~ ~,' correspond- 
form ~establ e (rare-gas structure) CO carbonvl a~i t° ; ~ ~nz~herm0dy?.a..m.~cally to 900°-950o K. Contraction: 
.s  p r o v a m y . ~ e  d r iv ing  force for the reactions~ - - -  . . . . . . . .  ~, noue~er ,  a n d  the end p roduc t s  a re  C and 

il ssnted on mater la l 'ba lanees  and  separation of alcohols. ,.which aboat  12% were  synthet ic  oils. T h e I .  G. Far -  , 
~; ~ooabs i999 2000 20oi 2002 i ~ '' : : benindustris was obtaintag'i,250 tons per m0. from the .... ,, :• : 

• H=O. ' • : - , -T-'-. ." .' ' - ' " polymerization of C~H, with AICh, While they, together., . . 
3656b.  S ~ s a  I ~  W ,  WEXDZ~ I '~RZS0~L 'R A " " 3  5 . . . . .  . . . .  3661. W~a.~zr~ G. [Synthems of Hydrocarbons by the  with Rhenania  Ossag, w e r e  producing 2 100 t o n s  f rom • 

~ D  O~ca~x ~I Chemlstr', " ......... 6 8. WE.x:z~n E.: R Prediction" - • : " • Tr ~- ,~. • 3 of the ~Ietal Carbon~Is - ;|h~.~. ,-,~, ~ • of Reachon Equi- . Process:of Fischer and Tropsch.] Ztschr. kompr, olefins obtained from the cracking of petroleum and . 
- - -  ~-rupararaon a n d  Propert ies of  , ' , , h , ~  = ;.~. " . ~ :.'=z'-~" . y . em.  ~,ng. Frogress ,  v0l: 45 1949  . 194 ~ - ~ fl(tss. Gase;, vol 36;  1941, pp.. 77-80,  89-94 ; C h e m .  FiseherrTr0Psch ~ : a x e s .  I n  addition to these develop-  . : 
carbonyls:  ~ 'our A m  Chem ~,, ,  : . : , ~ - -  ~_.~ro- z O ~ ; ~ r i t l s h A b s ,  1949 B I - ' ' pp Zentralb.  1942 I p .  828; CheIn. Abs.:, v01. 37, 1943, ~ : n,ents, Rahrchemie was  predueing 1,500~tons f r o m  . - - .)  717  .)  -.~ . " . . . . . .  , * u , .  , u  ~ur_K~, p .  . . . . . .  ~ . .  , , , p .  o46 .  

:-r - ~ - v  . . . . .  - ~ ~ .  = ~.u p recac t ions  a r e  ul t imately based  on  heats of '  L p. 3 2 4 3 .  " " " "  o le f ins  obtained f rom Fischer-Tropseh gas  oils and  
1%'ew method fo r  the  preperkt ion 0f 06  li_d . ,  . ..: ' fo rmat ion  and  readt ion ,  aud these a r e  bes t  determined. Comp.rehens~x e ' " .  p resentatmn" of t h e •  proces's of  s r en te r  oil f rom t x  h e m a n u f a e t u r  e o f v ~ a x  derived f r a m  " 

is based  on the reac t ion  betweca clieah,~+~o~°carD°nY. ~ e xperzmeatally.  F o r  example  method a F i scher -Tropseh  . i n  i t s  chemica l  principles • :and . "the process Rheinpreusseu  was  obtain ng 300 tons by  . . . . . . . . . .  caroon I • . , s Of ealeulatto . . . . . . . . . .  . 
a n d  PYmdme whereby a Co sa l t  of  ~^ ~ - ,  . . . . . . .  Y ~:lom bond energ ies  a r e  only a Sub technique, wi th  recent  l i tera t~re ;  : .  = . . . . . .  : a method analogous to tha t  for  Paraf lmv product ion o b t a i n e d  readily an d  - - - - . * ~ * ~  ,,K~ ~u~ucaroony~  is determinat ion.  - A  n u  ,,,u~- ^- . . . . . .  s t i t u t e  : for mg~d . . . . .  . 
. . . . .  ~ u~-,-~,L,~t~ve~y: . - . . . . . .  ~ ~=u~oas a r e  listed both , 3862. WERT, C..~.. Prec ip i ta t ion  F rom Solid Solutions w i t h  chlorinated Kogasin  ~rom the F i sehe r -Tropseh  : 

. : fo r  these heats  a n d  for  entropy d e t e r m i n a t i o n .  The i of Carbon and Nitrogen in Alpha-Ir0n.-  .Tour. Appl. process as the main  r a w  m a t e r i a l  In  addition, there  ! 
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were about  3,000 tons o f  l u b r i e a t i n g e i l s  being produced 
by br0wn-eoal hydrogenat ion.  A v e r y  p r o m i s i n g  de- 
veinpment,  which had not come in to  production, w a s  
the use of the esters of f a t t y  acids, I rar t icular ly  sebacic 
and  adipie  acids. Extensive  bibUogTaphy. 

------- .  ~ee abs. 873, 874, 875, 876, 877, 878~372§. 
3667. W~STOa,~, A. [Crystal  S t ruc tu re  of  Cementlte.] 

Jernkontorets  Ann. voL 114 193~ I~P 457--468 • Chem 
Abs., vol. 27; 1933, p. 1301: " 

Grouping of Fe a toms suggested by Hendr ieks  (abs." 
1400) is verified, but  the parameters  h a v e  been s l ight ly  
ad jus ted  as fo l lows :  ~=0.333, Y~0.175, z~--0.06~, 
~ - - 0 . 1 0 7 ,  and ~--~0.04. The C a t o m s  a re  surrounded 
by 6 Fe  atoms a t  the distance o~01 -~ U., which define 
a r egu la r  prism 0 n a t r i a n g u l a r  isosceles base. 11 refs .  

: . : jgee abs.. 160L :: • : 

3668. W~sTaas~r, A., AXD Lrxo~,  A . E .  [Crys t a l  St rut -  : 
ture  of I r o n  and  Steel.] Ztsehr. physik .  Chem., voL 
98, 1921, pp.. 181-210 ; Chem. Abs., vol. 15, 1921, p .  

• 8812. . . . . . . .  . 

• Previous work  (abs• 3 and 4) reporte d the pr 
tmn of 2-phenylpropionaldchyde in 30% Yield { 
appl icat ion of the a x e  reaction to styrene. The~ 
no evidence, however, of the fo rma t ion  of 3--p 
propionaldehyde. Addi t ional  evidence is  now ob 
t ha t  the pr imary  product  of the a x e  react ion on s~ 
is actually a mixture Of the 2- and 3-phenylpr 
aldehydes. The  da ta  indicate  tha t  a t  leas t  2,3% 
2-isomer, a t  l eas t  29% is the 3-isomer,  while  tl 
rosining 47% cannot  be assigned: to e i ther  a t  pr 
Oxidation of the phenylpropionaldehyde produe 
the 0xo reaction w i th  styrene (40% yield)  gives 
t a re  of acetephenone and 3-phenylpropionic acid. 
indicates tha t  both 2 -  and 3-phenylpropionalde 
are  formed In the  Ox0 reaction. 
3671. Wm, za, F. [ I ron  carbide.]  Mit t .  Kaiser wn-:, ,..:~ helm-Inst. Eisenforseh. Dlteseldor£, vol. 4, :1922 pp" ~i: .  

67~S0 ! Clmm. Abs:, vol. 18, 1924, p. 1460. " '~:  ~ : 
By X-ray analysis ,  i t  is  proved t h a t  the forms of :':'::: 

cementite ~hown in  the Fe--0 thermal  d iagram are e e l  ::i-: : 
dis t inguL'hable by the i r  lat t ice s t ructure .  Fe~C erys- ~ f~  
tall izes tn a rhombic lat t ice denoted by t he  quadratie r ~: 
~orm sin~#/2-~O.O404~O.O367y~_bO.0203~ ' The edge .!'~ 
lengths are a=4.481 .-~.., b----5.034 A., o=0.708 A. ~'h~ - :/~ 

ys- :~::~ 
Deals  w i th  an X-ray spectrographic inves t iga t ion  of tie ~; ~: 

t he  crysta l  Structure of  Fe and steel.  The  resul ts  of [ge 
Hu l l  (abs. 1516) t ha t  the atoms of pure  F e  a t  o r d i n a r y :  The 
tempera ture  (=-Fe) a r e  arranged on a centered cubic ~ee~Sity~.i.s Calculated therefrom a s  7.82. D a t a  by,;the " :: 
lat t ice,  have: been confirmed. At S000--$30" tha t  is, Ye-~cnerrer method above 210" show tha t  the - 

ma.~'metic t rans format ion  is not associated with a w i t h i n  the so-called f l-Fe intsrvaL the  atoms are 

Th i s ] s  : t ion of Iron.] Ztschr:  anorg. Chem ~'ol 16 ~ 1927, i!il 
also characterist ic of y -Fe ,  :and cons t i tu tes  a fundaS P p .  193-202;  Chenl. Abs:, voL 21, 19'27, p. 38~1, .- : i  

: mental ,difference between = - a n d  y-F,e. .  In  martensite. . . : A~ aml Ai transformati6ns,  of Fe are sb0wn to 0e : 
: .  th~ ~..e appears i n the.fotr~l .of t h e =  in~d,~eat10n Th,s b o..l:h po.lymorP!n e and pllase tra.nsfornlations. In the 
~ is l ikewise the ease i n  taped-drawn ~teel of ordinary nla"net lc  :1 r • .' 

eomposl tmn tha t  has been hardened a t  i °75* : - -  ~ . : t a n s f o t  matron,  nei ther  the space group, :': 
: 3669 ~VzsTGneX A ~'~n P , r ,  - r. ' ~  " tne crYstal.:strueture, nor  the space : la t t i ce  orientation 

. . . . . .  LITERATURE 

i voL 16, 1934, pp. 201-206; Chem. Ahs., vol. 29, 1935, 
: p• 2491. : 

Object was  to determine, bY analyzing the residues of  
~mpered steels  obtalned by-eleetrolysls in  FeCh solu- 
ons, the manner  in  which C is bound in steel  a t  dif-  
~rent temperatures.  Tile residues are separated mag-  
etieslly in to  2 parts,  one essential ly h ighly  dispersed C 
i th  l~-0 and  the other a gray-black powder, which, i n  
ry state, igni tes  in air. The C content  of the uasep- 
rated residues decreases wi th  increasing temper ing  
.~mperatures f rom ve ry  h igh  values in  untempered 
:eels to t h a t  of the composition Fe~C a t  700*, whereas  
le C content of the purified residues is  mostly FeC up 

about 300? and Fe..O between 300 ° and 600"-700 ° ; 
~e composit ion of cementlte is  reached above 700% 

lesidues of steels t ransformed directly from the austen-  
te state have  l o w e r  C contents than  tempered steels  
md correspond to Fe~C f o r  t ransformat ion tempera- 

tures of 400°-500°/  The existence of the carbides FeC 
and  F~C in  tempered steels is considered to be estab- 

~-lished. 23 references.  
!3676. WmrnA~n, C.: [Modern Method of Manufac ture  

d i s soc ia t ion  and addit ion of sil ica decreases it. I n  
mixtures  each acts independently of the  other. Equi- 

ABSTRACTS 479 

water  gas react ion to equi l ibr ium a t  temperatures as 
Iow as o.283 ° and  space velocities Of 1,800 vol, of water  
gas per vol. of cata lys t  per  hr. Adding  sui table  pro ~ 
meters, such as  Fe  up to 3% or Cr oxide, suppressed the 
s imultaneous format ion of  CH,. A Co ca ta lys t  con- 
raining 38c~ Cu was  par t icular ly  act ive as a water-gas 
catalyst  w i thou t  significan t synthesis of CH~. 
3680. W~rzrs, 5". Equi l ibr ium a t  H igh  Temperatures 

in Systems Containing I ron  Oxides. I ron  and Steel 
Inst ,  (London),  Carnegie SchoL Mere., vol. 27,1938, 
pp. 1-75 ; Chem: Abs,, vol. 33, 1939, p. 4490. : 
Dissociation of Fe~0ffi into 0.- and e ther  Fe oxides was 

studied up to 1,650" under  Offi pressures 2-76 ram. Hg. 
The reaction was followed by measur ing  the change in  
0= pressure in  a sealed tube, by a i r  quenching from the 
equi l ibr ium temperature  and  determining the weight 
loss, or by measur ing  the we igh t  change wi th  a special  
balance whi le  the sample w a s  a t  h igh  temperature. 
Dissociation increases wi th  r is ing,  temperature and : 
decreasing O, pressure. A d d i t i o n  of l ime i n c r e a s e s  

~ of Gasoline.] Farbe  u. Lack,  1926, pp. 599-600; :  l ibr iam constants  were calculated and dissociation 
Chem. Abs., vol. 21, 1927, p. 1004. ca lcula ted from them was found to be in approximate 

i Synthetic process method of F• :Fischer : C0, purif ied agreement wi th  the observed dissociation. Addit ional  
water gas; i s  hydrogenated in. the presence of C o  or  work was done on the mutual  solid solubil i ty of Fe~0~ 

• . Co--Cr=0~, Co-Zn0,  Co-BeO, a t  270~ under a tmospheric  and Fe,0,.  23 refs. : : : : : 
i pressure, g i v i n g  a reaction product  of the fol lowing W ~ I T E ,  B . R .  ~ee abs. 13, 258. " .  

composition: (1) Gasol, C=H,,C=H,,C,H~o; (2) gasoline, . : W ~ r r z ,  T . A .  See abs. i99, 200. 
~: water-clear, not  discoloring, boi l ing a t  20"-1307 ; ( 3 )  3681. `w~I~z, 2:. ~k., ,uxn B g ~ 0 x , : A .  F. :Adsorption of 
i petroleum boi l ing a t  150°-3307 : (4) paraffin )vax: 

Hydrogen by ='Nickel Poisoned Wi th  CarbOn Monoxide. ' r : 
3676a; W~EZLga, A; Reaction Rates and Select ivi ty i n  : Jour.  _Phys. Chem., voL 35, t931, pp. 1784-1789. : .  : :  ~: 

Catalyst  Pores. Advances i n Catalysis, Academic Chem. Abs., vol. 25, 1931, p. 3395. 
. : Press, Inc., New York, v01 , 3, 195~) pp. --..497327. : : : t~ a d s o r p t i o w a t  0 ° oh about:: 23 g in .  Of ~ : i s  in- i ! .  
[ The review covers the physical  picture of pore strue- creased considerably by 0.038 cc. of CO a t  al l  pressures • : ' : :  
~. tare, mechanism of  t ranspor t  in cata lys t  pores, physical  up to 1 arm.;  l a rge r  amOlmts:0f CO seem to have l i t t le  : , . : 
i lusters determining reaction ra tes  ou porous catalysts,  , effect o n  tim a m o u n t  Of H-.'adsorbed b u t  decrease the 

reaction ra tes  in single pores, reaction rates  on p rac -  r a t e  of adsorpt ion ' ,  - ' " t s ' A ; A.~n P~RaGa[~X G iX-Bay, Stud= wlthm" " tbe hldividaal crvstIL~ i~ cbau ed H -'i ~" 
"e~ on t h e  Crystal  S t ruc ture  oC gteel  1 "Ztsehr m'~.neti~ ~,'-,.s~",.,,,' ~: -" : ~ ~ ~ • g • .  enee the ' Ileal cata lys t  pellets reaction ra tes  on poisoned eata- ~ ^ ~  "~ ~ ~ O'- - ~" ~ r .  ~ - ~  . • ' 
~sla~. ~uem., ~m. "o., ,:~__, pp. 1-2o• Jour Iron the ~ coolIn,, curve for very nure ~,~ i P-" .... u t! er, i ~ ' r . . ~. w~rrELEY O. ft. ~ oservadon on ~ar~nm~ a,at oteet xns~ (z~ondon vol 1 - 19 ">~ ' -  o " ,)- • - ~ . . :.- , --~ .s mLerpre~en as , lyste and effect of pores t ruc tn  e on catalyst  selectivity.  ,~ ~-~' v ' . .~ ~, "n ~ /Lo -a^ -~  vnl 111 

• ) .  :~ 05, - - - ~ p .  1 0 a . _ 4 1 - . t 3 - '  : f a d m ~  to estabhsh tile-.l- as a hase t~ tnsf  ~ ~. -~ ref~ : • : , ~ro0s . l~e .  .0ar .  ~ron ~ e ~ .  ~ s~. ~ . . . . .  ,, v .  - , 
Engineerin= vol 113 19"o ~ 63n ~ .  ~ _  _ ~  , . . . .  : _ • . . . . .  p s "~ " ormatiom ~ ~:  . . . .  " ' ; 'g . . . . .  : 1925 p p  31"~349" Chem Abs~ vol. 19:1925 p. 3462. ' 

. . . . . . .  ~ ~eeabs 173,176 179 181' - . ~' ~ ; ~ . A- .-" . ~ . -:  vo l :16  192"~'p oo91 ' "'~ vt,. ~ ? : ,  ~ , -em.~os  . . . . .  3673. ~ :  [ThermodYnanfies of tile Zransforma- 1 ~ " , : ' " ~ Aninvesdgationwasmaaeofmeail~eren~strueEures 
: WHEELER, R. "~. 8es.abs: 2813~ 28!4. i of quenched and tempered steels, grouped under the • .. " ' " - : "  " , L :  . . - : '  . : t ions of I ron . ]  Mi t t ,  Kaiser Wi lhehn  I n s t .  Eisen- ~. 

X=rny  phot0grams (acc0rd ing  to Deby~ and  Scherrer) 'r f0rsch.~Dfls.~el(1orf, vol. 9, 1,)27,:pp. 15i-155 i Chem• 
r ~' 3677. W~EL~a, "R. V, A'~D "WOOD, W.L. Pyrolysis of terms martensite and troostite.. The facts recorded in- of a n Fe  ~[-ire, heated to 300", 1,100% n n d  1,425% have Abs. ,  vol .21 1927 p °245 : • . . . . .  o - - - .  • • 

. h e w n  tha t  the wire  wi th in  eh,~ ~.,:,. ,~^a o_ :, ~ .  . . . . . . . . .  -. Methane. Fuel. voL ~, 19.8 pp. a3~-u39; Chem, dleate that '  mar tens i [e , . l ike  austenite, i s  a soli d solu: .: . : : :  
$-ran, ,es has a body centered:  c~bi~ '~'~-~*.~ a n ~  .. .~uscussloa o f  polymorphic and phase  transforma- -Abs, vol 23, 1920, p 3212 t i e s  of  carbide in a t rans i tory  form of F e  intermediate  

' .. .. ~ - "  , ~ ~ ~ ~ , ~ , , r e a n u .  tions. The : : t~and  -h t r 'msformat i  ~ :" - we n - - F  n =-F o Iron winin= n nc '. " ' ~vltinn the 7-range a face-centered s t r u c t u r e  I t i S  : hath n,~x-m,~,,~,~;~ ~ - ,  "; " ; on~ of F e  ar e clearlY :: i i • : Study of ti le thermal decomposition of OH, has been be t e y . e a d. e f .s . g t .  ~ te ad.e y. ~ : 
taus  proved t h a t  tile I t : in ' fo rmat ion  r~,,~e ~-~:: - , - - -  7. - -  ¢--.'--rv.-r ..... ann p,lase ~ranszorm~ltion~ whereas ~ "roads- Thb '  re~ait~ oh~'~in ar] n tea ~- ~- - ,~ , ,~  ~-~eh ~eries o f  paotomtcrograpns  (reentry X 85o) accom- 

: a t  900 (~k0 ~s reversed a t  1,4007 {A,) T i e  ~ - F e  el~4~na~netle A- t r an~f0 lmat lon  comes  under nmther ' : those of Fischer  (abs 954) C,H, is  f o rmed ' a t  875*-- purees th e p a p e r . ,  : . : .  .... . : ::" r 
: ~'tttlce of au~tenite steels ~ enlarged.by t i le  diss0"lved~ 3^"..'. "~ , . ,  - _ . ' : . 1,100", the optimum temper t tu re  (for the appara tus  3663 n Scia t ica  0f Cementi te in a - I ron  and I t s  : : : .  ' " : 

w A steel with 1 98% . . . . .  C hhs a ~omewh~t 1 t r ,  ~ ' ger'l"~+~'/x:'" . . . . .  : 'I'~{'~" ~',EVER F .  A N 0 ;  MCr.~zn.., . . . . .  k [B n t r y  Systems ~. " ; used) being_ about 1050", wi th  ,a .Yield of 0 o •  .. ~,,~ll. per  : Preci. pltation,. . . . . .  ]our  I ron  Steel Inst .  . . . . . . .  No 1 4  t9o7 
when quenched from 1,100 ° than when quenched  f rom ' :t~.t~n-Boron, l t o n - B e r y l h u m  nnd  I r0n-Aluminum ] 1,000 cu. f t . :  Quartz, porcelain a n d  Cu reaction t u b e s  11 pp/-; Engineer ing vol. 124, 192~ pp 472--~73; Chem.  - 
, .0 :. A ~o, the a - F e  h i t t i t e  in marZenstte seems  to: - , ; .  ~..~,~ " " ,  E'senforsch..  Dfleseld0rf, were all  wi thout  Catalytic effec't on the decomposit ion.  Abs., ~'ol. z l ,  19z7, p. 3872. : ' ' ~: :" . . . . .  ' ' " 

Pra°st~;~raph.an~-[n-ves~ignt!°ns°faa.°rientathdrntating: !nsuffiflient:~°lubility~.aclo~edy-fieldwasn0tobthtned. - ! : -  : :  Zour. Indi'anChem.!Soc.:,Znd.~ewsEd.-v01.12 i949" : i  a t  o rbe iow 250°,precipi ta t ion b~t i i i s  ~emeuti teoccars:  :: ~ .  
. ~f .  ~, ~,,.~ ~a%ter ~ype.nave mane l£ possible to find : ,~.lxeu crystats of  =-~e-B as well as the sol id solution ~ [:,$~ , n  9-17 • Br i t i sh  Abs 195n w I - ~ '  . . . .  ' in t h e  fer r i te  ~ - r a i n s :  i n d '  on fur ther  ~ heat ing:  the : -  ' . . . .  

ou~ cue  erysta~- u a t a  Of eementtte. I t  belongs to th • : r " /-Fe-B are. formed b y  Ordinary atom" " "o [ : "  "¢" - ' " '  r '  ~'' ' ~" . . . . . .  • : ~ ' " " ~" : orthoh m " • . . ~ e . . , ~ le subst l tut l  n. :' ~ ~ " P r  = " • : -- cementtte partmles t ravel  to the g r a m  boundarxes a t  .. . o bm s~stem, i ts  r a t io  of axi "- - . -=-  . The b o m d e ' F e  I~ h " , . . . .  . . ~ o~,ram of the I n d m n  Fue l  Research In s t i t u t e ,  in-  . - . . . .  : an " , s ~ s  0.6~0.0.~oa.1¢ . ~ . as a te t ragonal . space  lat t ice w i t h  [ ! ~ :  ci . . . . .  . . . . . . .  - : h gh velomty The solublhty of cementlte increases - d the dimensions of  • o m " • . . • : .~. udes-a=physmal  and. chemieal sur~ey of t i e  I n d i a n  . . . .  ~ . -  - i ts  e lementary para l le le  ~ ed . ol. per umt ,  whi le  the borlde FeB also exhibits . . . . . .  *- • . • ~ - .  ~o * . . . . .  
a re  4.53 o 11 and 6 77 ~ • " te r ra -ana l  symmetry w" - .~- elds and  studies of the efficient burning of pew- ~ , . . . . . .  . . .  - , . . . . .  P P  - ~ .  coal fi . . . . . . .  abo~e 630 being abo~e 0.03/c at  ~-0 . Decrease in  . 
- . -, = : ,  • . The base ~roup cooslsts of : --- v -  - " . . r .ltll 16 reel. per  u n i t .  The Fe ~,~. dpr~at~ ~i~h.n~h ~nnl~ ~f eh,~ "~;~,hor 'V,"n~oh n,,ooe~ pur i ty  0f the  fe r r l t e  shght ly  raises the ini t ia l  t e m p e r - .  • , : 

reel :  ~ 'e~,  winch, corresponds to a specific we igh t  o f  s!~ te 0, r !~e_~equlli.bt.'m.n. l d iagrams of F e - B  and Fe--AI an~(o(~:~"~,,~,,~"~.'~,~:~',~.*,:,~',,=::~,=~:~:;.~ " ' . ~ '  . . nture of solution t i le  acid-steel samples showing no .: : - 
- . v .  t a r  ¢,~e cementite " . w,,s s~anleu ann D a m  systems were f o u n d  t o  have I i ~  , ~ . .  ~ °  -~--a - ~ . , ' ~ 1 ~ - - ~  ~ , , o ~ , . , , ~ t ~ u .  e~l~h|li~'~ h o l n x x  --_~fl* "Phr~'nn~ra~flrd~;o ax-flt~in~tlnn " 

W a s T ~  R. .~o~ -~,.- nvv . : ~ eompletel~ closed y-fields. Mtxedervst,~Is of ~-Fe and l ~  3679. WHZTZ E.  O., AN0 Sl~ffL'rz J F. F u s e d  Cobal t  : : ghowg tha~ th~ carbide ureciuitated a t  lox~'er temner : 
3670. `w~rz~n I,; A ,  McKzZ'VE~"C ~t " AXD L . .  ~u~s~it~[hn.bOth B e  and A1 are formed by atomic : . ! ~  Oxu~  asLa Wate, r - ~  Catalyst .  Ind . :Eng .  Chem., a tures  ,,-as a lways u n i f o r m l y d i s t r i b n t e d  in  the f d r r i t e  : " :  

C . - L .  Str~ctur~s':Sf t h -  r , ~  G.,_:_'-~" ~ m z s q ~ ,  : ' : : : : : : . : ; :  l ~  . . . .  ol__~, lu:~,, pp. "~-v,  ; ~nem. Abs., v0t. -S, 1934, p. gra ins  in par ts  well away f rom pear l i te  a r e e s ; . i n d i e a t -  ' 
. = v.,,, ~ t u ~ u e s  ~ rom ~ry 3675 ~ m m l  F ~'~ ~ u o  ~ren~• Jottr.  Am Chem Soc voL 72 n~-~ -~ - ~ "  ~ .  r ; , , A~'o N,tESz~ G [M u ther  in ~Vhieh ~ I  : " ", " :- ' : tag a ivery rapid rate  o f  diffusion. D u r i n g  siow cool-Y 

4940 • . • • ., -,~ ~oot,, ~p. ~uo~ ' - -  ~arbon I s  Bound  in  Hardened and 3?empered Steels ] . . . . .  . | ~  ' Catalysts  made  by the proper  fusion and  par t i a l  re- * i n g  t h e  dissolved ca rb ide  is deposited on exis t ing:  
"-  ~ . . . .  : Bfit t  Kaiser Wilh i " " l ~ :  d n  " " - - ' . . . .  . . . .  - ~ ,  : . . . . . . .  . el u Ins t .  E~senforsch D~sseldorf . ~ ctlon w i th  H-. o£ Co erode effectively catalyze the  crystals The presence of dissolved C has  a distfnet  
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: 4 8 0  BIBLIOGRAP2~y OF FISCHER-TROPSC ~ SY'NTHESIs AND RELATED PROCESSES W ~ ( '  ~ : :  : : "  LITERATURE:ABSTRACTS : : : : :  " : ~81 : 

, h a r d e n i n g  effect , ,  T h u s  the  sample  of  bas ic  steeI un and  B50 f ro  . . . . . . .  
t r e a t ~ ,  showed a B r i n e l l  number  of  89, w h e r e a s  h e a t e d  ~ r . ~ . ~ , ~ e  .~mCO,  H 2 0 . a n d  0,: Thls~oxida t iou  • , ~ . . . .  . . . .  

Eo u~o °, quenched, a n d : r e h e a t e d  to 6~0 ° the  Brine]/  ~r':7~---7~ ~ , ~ "  .~2 0~ a,*r, nut  ta~es p m c e  t h u s : ~  aot~ ' : :  ~ c O O H  groups. T h e  compositio n :0 f  such f a t t y  acid, ' Controlled conditions to g ive  c o  and H~.-  Flowshee£s,: : ' : 
number  was  91, and quenched f rom 680 ° i t  was  10~ : ~ o m ~ m s e ~ n ~ o " ~  "he ~s~Pr°due t  is  HCOOH,  W h i c h ~ t / !  i I ~ u r e s  ~ g g e s t s A a t :  the  CH,: g r o u p s :  nearer" t h e  d iagrams,  and  graphs  a re  shown, a n d  Special reference . : 

coster o ~  pa  . cna  m a re  toe ones most  Prone i s  made  to the economy and  hea t  ec0nomy of the  Varl- 
: 3684: W ~ r r ~ A ~ ,  W.  G~: Liqu/diFuei  Su,~.,~; .... .~ ~r^ in ~=[~ ~ a  ~r~ [~ a n ~ . ~ :  m e  la t ter  once m o r e  f ~ oxidat!on. Usual  analyt ica l  methods a r e  sui table  o n s  processes .  : . . . .  . . . . . . . . . .  : 

~ : 2 ~ a ~ :  ~ ~ :  ! ~ i ~ ' e n s u r e  uat ~ ! s l ~ . X ~ .  [( ! : _ ! ~ o r  determ,ntn.g the I,  0 ] ~  ester, and  Carbonyl h u m - .  3698 :WILKINS ET Under o ~ . . . . . . . .  ~:2~a~: ~~: !~i~'ensure uat ! i ! i I l ~ e r S  of  the xat~y acid mixtures  " ~ , • : g r  und Gasification o f  
ig ~.:~::~ i " . . . . .  / Coal .  F u e l  Econ. Rev.,  vol: 23, 1944, pp ,  14--18, ~8 ; : ' : 

~893 WZC~Z-~TOt~ In. :Notes On Recent Developmenm Gas WoHd V01 121 1 44 " " " • . . . . . .  Ig!:;i - " " ' e . . . . .  , 9 ,pp .a4o-oS0 ,Am.  OasAss0e,  . . . .  
~.in F u e l  Technology. .  F u e l  vol. % 19.8, pp .  1 - 3 ,  Monthly March 1945 ~ 119-1" )3  

In  "49 -51"  Chem A b s ,  #ol 22 1928 p 2254 . . . .  ~ . . . .  _ _  ~'~" " " . . . .  
~" ' " " " ' ' " " n e v i e w  or ~ u s s m n  p r e w a r  proposals. 3 methods o f  a r e  pu t  f o rwa rd  to a c e  . . . .  s. III~ . : ~ : ~ . : ~  

f . q e hquid-fuel supplies vol 4 5  1912 o - Gesel~ ,:',.~ : l ~ "  Brief  r e w e w s  of the  following subjects : The  Pitts- ~ • a " " " or  na t iona l  securi  T h e  . . . . .  • , . , PP. 2609-261n, Chem Abs ~ ,, : -~ ,~  . . . .  , . ~asific tion a re  g~ven. S t ream.  method applicable only i . . . . . . . . . . . . .  ty~ 1 s t  ~s to  fos ter  the  continu~ p 347 : , • ., vol. ~, 191~: ~ .... ~ r ~ h  explosion, the  t~er~us method"  ealomfle v a l u e s  . . . . . . .  - s  = -~ .~uce  oz reserve  , - • . ;:~ ~ , t o  steeply dipping s eams  and r eqmr ing  some prelimi- i Capacity to  produce crude  :oil : ~ - ~:~"~:' : " ~ b b f  H .  a n d : C ;  chamber  ovens for  gas  manufac tu re"  n a  • " n an  emergency  : The Od" . . . . .  Jus t  a s  in  the oxidat  ," ~ . . . . . . . . . . . . .  ' ry  hand labor ,  pe rco la tmn method intended for  use : r^~_ . . . . .  • _ - ~s to accumula te  a r e se rve  o f  , . . . . . .  . ion of  CO to CO~ H C O O H  is ~ : ~ , : ' J s y n t h e t i c  gasohne-  na tu ra l  s team :power" submerged : " n |~,.~-.1 ~ . . r ~  ~Hm~ . . . .  ~ u e r y  prouuc~s D " - • ~u~ermemate l : ' - -  __ r~  ~ : ' ~ - -  . ' . . ' " w~th  h_r  . . . . . . . . . . . .  , : . . . . .  nares all  under  ound : ~ , . . . = . .  . _ Y stock-Piling, but  not m such  la rge  ~= . . . .  Product, so, i f  the nonluminous Bu.o~'~ % ~ - : ~ , ~ m b u s h o n ;  the  Benson boiler; pulver ized fuel  on labor  and rl~n~nd~ on eh~, ~t~val,~*~r.,-.e . e  ~h gr  , 
an~%~as :~0_°~e_r  ex°rb~tanC a n d ' u n n e c e s s a r y  i n s u r l  ~ e ~ s : ~ ° W e d p  b u r n  on distilled II, O H C O O H ~  : ~ : l ~ b t p s "  Smith t a r  ext ractor ,  wa t e r  g a s : f r o m  ve r t i c a l  ~ r ~ ¢ ~ 7 ; ~ d - ~ . ~  ~, ;~; ; f f . ( . ~ . ~ . ~ . ~ o , ~ - H n k a g e  

. . . .  2 v ~ , u ~ u s  zo r s n o r t - r a n g e  securi ty  T h e  3 d  s . . . . .  ec~e~. = ~ u u H  also  can be detected " "~:~/"~  .~" ort's . . . . .  : . . . .  ~ . . . . . . . . . .  ~ - s .  . . . . . . . .  . _ _ ~ .  . . . . . . .  . . . . . . .  : 
ge shon  is  to impor t  as  much  , ~ . . -  L"  ~ ug- f lame,  i ts  format ion  m-oh.m . . . . . . . .  m the  0H~ ~ : ~ ' I ~ : 3 ~ e  t . . . . . . . . . . . . .  . . . . . . .  : . . . .  p a r t  o f . the  s e a m  becomes readdy  pe rmeab l e  to g a s ;  
w i t h o u t  serious :re u - ~ -  ..~ can oe accepted t i o n  Of the H ' . . . . . . . . .  ~ uUe to- t n e  dec0mposi: ~ i ~ k ~ ' ~ :  W~Lgr,:J: W; See abs. 2700: ,= : : a n d  b0rehole-producer method,: a combinatiou of: the 2:: : 

:'t" " P j dice to domestie:exploratory.ae.' - "v C , into 0 and II.~,and C.with H~O at on ~:~ f;" " W~voPm: A T R n F ...... - ~ " : ~ecedin methods 3L su l Of for air n i h ....... • ~ v z t y .  T h e  4 th  i s  to develo s n th  " ' " . , .= g* es CO, the  source of  the  ce ~.~:=~ ~3694. • . . ece t uel Dexelopments. P . g . • pP Y O: e r c ment  , 
. . . . .  p r iva te  enternrise., aoo ,~ .~  p s y v  oasie tm/hqmd fuels b y  ~r~ _= HCOOtt.  . . . . . .  (See abs  2217 ) ..... ,.:~'I~.'~:~. Bus and Coach, voI .  11 1939 p p .  4 - 8  34, 49-51 . . . . . .  . . . .  i s  desirable for  sa t i s fac tory  gasification and  would a p -  : .~ 
, s e a r c h  The  5th is t ̂  ~ . , ^ , ~ i  c t~overnment  r e -  . ! E ~ f E R , . / : : L  ~ ' e e  abs 1866. .... ~ , , . ~ i : ~ :  ~,,~vav i t ' S  . . . . . . . . . . .  p e a r  to add an : :apprec inb le  bu t :  not  a rohibi t ive ,  ~ -  " • • : ~ ~=V=,u renn , .- - • . . . . .  ~ : :. ~-- ~ .  . . . .  of Br__Lh requlrements  wtth a r t i cu la r  ref-  . . . .  ~ . , . - P  , : ~. 

por ta l ,  h igher  yields of dis  "; ' '~-~ ~ er5 nex~bil~ty t o  . . W~E.'~ZnT F ~ee abs 2909 . . . .  l : ~ : : o . ~ , ~  to brodudLion f rom d~mp~t|,- ~nS,~,'~a~ q~h,~  amoun t  to the cost of gas~ficatmn 3 different ~ases ; 
the output  0f . residual  f u e l s :  P n a t °  reduc e 3690.:W, ETZE~ G [Prepara t i0n  of : s~n .h~ . - - - .~ : :  : ' : : ~ i ~ / ~ s s i b i l i t i e s  of  obtaining fuels f rom the hydrogenat ion have  been genera ted:  Producer  gas ob ta ined  by co=- . . . .  ; 

a ~ s s  w.~.~,~,  m' r~  -~ : " : : "~.cids for  the 3 r - - . . ~ . ~ .  . ~ a  t =~tc r a t t y  : ' ~ : : ~  - - , ] a n d  ~ e h a ~ s  ~ f  . ~  -~o m~ . . . .  ~M tinuous blowing wi th  a i r ;  wa te r  , 'as generated by a l -  
and S0an v- i  l a  ~n~ev*e~xo ° f  , t~,ydr°genahon:,  O f f ' : . '  :Textil=-Z~chr. vol  41 19 . . . .  ° . ~ ° a P ' ] ~ -  Klepztg's ; I m ~ ,  " : w . . . . . .  ~ w w' ~** . ~ =  ,~w~ ...... " t e rna te  2 0  ram.  blasts  o f , m r  and s t e a m ;  and  H=~rich  : 
.~:~ 1o~- ~' ',~7~- ~'~ " ~ '  PP~ o 9 ~ 4  ; Chem.  Abs:: vol - v e t  3 ° 193~ ~ 0 ~ -  ' ~U' vv. v . ~ o _ ~  ; ~ n e m  Abs. " ~ j ~  - - ' ~  . . . . . .  - " :  . . . . . .  - . . . . . . . . . . . . . . . . . . .  

L B m e f  r e v m w  of  hydrogenat ion  as  ab.li~,~:~h h,,-.~o. : ' .~'~]ro *s Passed  fo r  ! 0 -30  hr: through l iquid  n a r a m . .  ~ ' Semicoked Tecl~( :l 
m , ~ o f v e ~ e t a b l e m l s  c o u v e r s i o u o f - - l : , ~ - : - , ^ - = '  ~ ~ y .  _0~ mthePresenceofsu~tablecatulYsts T h o  l ~ c .  4/--49; Chem.:Abs.,  

0f  ~ ' . -and its 

~ - ~ . v ~ , w  a , c o p ,  cannot  be saponified a re  removed ei 
: .S0me m e n t i o n  with aLs01vent-or :by- disti l la[ On 
:as~ Weii as  the: :: :: t reated ~:ith::a"diiuted a c i d  t6 liber 

eli i n s t a n c e . : / l  : :  wbich? S the ~:fracd0nall~, distilled 
• the Commercial • : udwder, bm~.hh;.~ ~ o,~'.../ "..~:, . - , , : ,  

, : gas: I t  is proposed to u s e  the gas o f  lower  calorific ~ . 
?,. ~ [PrOduction of : ~ a t e r :  :Gas F r o m  v . " ine  as  power ~as for :  electricitv ~enerat idn and H -  : 

Semicoked Tebl~( :Mitt. Krupp:  Xol. :5, 1937, pp. ':: : r ich gas  for:chemical  processes suc~ as ~ s y n t h e s i s  ,' : : " 
4 4 - 4 9  Chem.:Abs: v01.:3i::1937, p . 8 8 8 3 ~ :  : .... : and  Fischer-Tropsch process. :Available details a r e ' .  :: :[ 

~ : Semic0ke /c0~ ta in ing  8- -10% 0 f i :  Volatile m a t t e r :  ' given::0f t r i a l s  car r ied  out  On 5 different c0al: s e a m s / N o  i : '  : : I 
_~:yielded by: the  bach-run: process a ~  g a s  Containing I t : /  " definite da ta  h~ve been obtainedso f a r  0 n t h e  7'66f c 0 a l ' i  - : : : : : :  I 

53 a n d  0 0 , : 3 6 ~ ,  ,sui table  f o r  the F i seher -Tropsch  - gasified.  The: c0st "of producing gas  by this method is  : :. , : I 
~:synthesis. ~,~.7..:. : ~: :: : . ~ :  .......... ' :~ sa id  =to ::be a b o n t : ~  .0 f : tha t  Wi thnorn ia l  p r o d u c e r s = = - . : - - : : ;  : ~ -  
' ~ . ^ o  . . . .  • ~ : n - ! ~ : , . . - : / i  i'-'= T~ : ~  ~ .  . ,  . - , "  ~ : : "  '1--2: d, pe r  t h e r m  as  aga ins t  4:=6 d. Capital  expend i tu re :  ' ".:" : ": 

S. "~IOKE,E.  [Theo re t i ca l  mid Pract iea i  in~ 
, : ,  :~i0n 0f  the"Adsorpt2on ~reloCity of  Gases On.: 

: ~Ubs[ances~] Ztschr. E l e k t r 0 c h e m :  :v0L 4~ 
i ::,PP; 587~z590; Chem;:ie.bS: v 0 1 : 3 3  19'39 plO~ 
:: :F0r the  ve l0Ci ty :0f  adsOrntio. ',,,~ :n~...~ 

gas o n  p o r o u s  solids, fo rmulas  a r e  0btai  
: on the fol lowing assumptions :.POrOus s01ids'] 

~~ ; Of ~phereS structure,~ the Spaces between the 
:~; meats  :being the  macr0pores : ;  the :micr0p0i  
: fJ0rdlike: into ,the:s01id :: r ~ , . ~  ~.LO: ,tne soiia .par t ic les  :hnd I~l[- 

,aPmty, 's0 tha t  the~velocity ofsorp t i0a : iS :d  
sole ly ,  by:  the  t ransp0t t  of :  g a s e s  . in  th~ m 

::from . the 

i s~iga" ;: 7369L ~ ' : :  [8  yhthesis  Of Fa t ty  Xcids 5y; Oxidatio~ : 
orous : :  :Of H,v~lroearb,ons.].AngeW. Chem. VoL:5i 2938 p p  : 

0 U ;  0 r :  . ; :  ;- O~ .LU.Jt~,;p..~U; , - : ,  : : : , ? 

b a s e d :  "/::: G e n e r a l  discussion: Vitl~ graphs: and.: figures'. The : ,  
~ P i l e : : : : o x i d a t i o u  o f  bYnthetic: :pnr~tlfin f r o m  Clue Fischer-  :: 
f r ag - : :~ .  ;Tropsch i~roce~s i s  c a r r i e d  out  :with a i r  a t  tempera= :: 
xtend: !#:: t u r e ~  of 8oo=120 o, under  pressure  a n d  wi th  Ca ta ly s t s ; :  i,: 
t i ve iy  ',,:: :0verbXidati0n shou ld  be avoided b y  care fu l  c0ntrol : 
tuned . . . .  0 f : t h e : t e m p e r a t n r e  and::.the : t ime,of  bperati0n.:. T h e  ..... 

ant also, s ince t h e  . . . . . .  . . . . .  
Joi~es : ':~ ~ choice of cata lys ts  :is:import~ . ~ ~ney may  :: 
i a t e d :  : : p r 0 m ~ t e  the  0xidad0h a h  l o ~ e r :  t empera tures :  a n d ;  : : 
,mug-:- :prevent  overox ida t i0m,  ox ida t ion ,  h l k d s  ::place :af te  r . ( :  
)::the = :  the: m a t e r i a l  q m s '  b e e n  sui tably p~'epared therefore,: 

b.~: Saponif lcat i0n Wi th  caustic and ~epa ra t i on  of .  t h e  ~-: 
r0n.] : : : .  hnsaponiffed, cm~Stfffients e i ther  b y  se lee t l~-e :s0lut ion  : ~: 

p p  :or  b y  disti l lation a t  300oz.40o o This ~i:eatment also : : 
~bs:~ ::: Clarifies:and:deodobizes tlle ~aponified por t i0h  Of t l ~ e  : 
,::'!: iS mi±ed=,vith ,: ,: 

o~ h~'~A~t iy: .~° -~dur~ng'h°t  nnd Cold ,vork in~-  ~ e e t e d  to ,'aeuum.distilint~on ,~h~eb,.,%~,~a~E ~ 
i .  - H ~ u r ~ o ~  m e m i  tO t h e  a h n o s n h e r e  , ~  on.~, ,~ .~ / ou~/e o f  t h e : O r i g i n a l  r n w  m-~g~h~ ~ . . . .  . . . .  ~ : " ~ ' :  ~ 

ueea rou r i za t i on in  Fe-- • : . . . . . .  ~ . , .  ~ ~ - ~ s ~ o  ::~ f =::: • . . . . .  . - ~ - . . . . . ~  p r e se rve s  . . . .  : . . . . . . . .  C alloys and~decreased w a t t  10Ss"  ° rm  p u r e  enough for  soapmakin~- 
~rn:~raas~0rmer steel Sheets~ X- rdy  ekamihat/.,' o~,...4. ' - made also o n t h e  f0od ' f a t s  m-.~:$:<:~ °me  r e m a r k s  are~ • 

is u issolved i n  - , -. < . . . . . .  vo :< . . . . . .  ..~= ~u ,u  ~yntneElc ia[~v . : . . . . . .  ~- t he*~- ' and  7"latt ice " rod  ..... . . :-.;.a.c~ds by ' .es ter l fymg:w2th  ~1 . . . . .  " : : . .  ~mcreaee in la t t i ce  consts-e  - - - ,  ~ ,  ~,' P- uces an  . ~ - - f - r ~ , ~ - ~ . ,  ,..= .,, ~ ~qe nn .  The  r e s u l t s  . thus 
- . . . : - ~ . . , ~ u  agLS especzallY~on-th~-: - ,  ,, ~ y ~ . . = ~  . a r e  :some, appearance  of s i . . . .  v : . m t e r e r y s t a l l m e  ma te rm l  . . . . . .  , ..... . . . . .  thoug * the work  ha s  nee v,~+ ~ ^ - -  ~ -[ ccess .e en . . . . .  . 

36S8. Wz~:~.X0 'H:  [Combustion' Of C,/rbou Moh0xide ~ 3692. ~ . ,  [P repa r~ t io  a ,  of  Fa t ty  Xcias  : by-  the : 
Ber,  deut..[chem.:,Geselh~ vol. 45 :1912  pp 679_68~ ~. ::": : : :~x~at~°n:° . . f .Parafn ' ]  , :Fet te  ui Seifen~ vol: 4 6  1939i  ; 
knem:  Abs . , .vol .6 ,1912 p: i409 :~ , ,  : '  ; ...... , :: :~ :,pp~ ..~--z? ; ~nem,  :4.bs.) v e t  33,-1939 p. 9 0 2 4 : : ' !  :, :; . :- 

.... ~ o m o n s d o n :  o f  C o  in  0 ' o r  a i r  in i : :  : - ~ :  ~ --~ ~ a t t y  a c i d  m i x t u r e s  obtained : y t h e ' '  . . . . . .  : i  
• n . . . .  • ; . . . . . .  ~ur~S~¢,t:e OK £-(i O "" " • • .... - " ~ "eQn nlercia : ~  • d l-f=O h a s  been explained bv asSu,,,~- +~.a ÷. ~:~ xnla tmn of p u a f i i ,  contain as ~ ~u e 

" . . . . . . . . . .  g ~ ~ r m ~ -  • '":" ~ . " ' "~ ~ • a l l  the p r o d - ,  
d o n o r  ~ O =  a n d  the. s imu l t aneous  fo rmat ion  Of C O  : ucts°-btmnable by: 'breakmg the  C t9:C lie rage hetween ; - , :  

: :. " : :  • : . . . .  . . . . . . .  ~ : : eacn :au3acenr  pa i r :0 f  OH=:gn.0ups and-0xidiziug t h e m  ~ :  

T h e .  rat io "~ 
gasl be  aim n0 obstacle ~ 
/or :orgahiC 0z ounqlng a fuR:scale I 

........ re:, of. the Cost . . . . . . .  of makir ~S.~ Cata- i, gasification~-of~colting coal but Krupp-Lurgi has r e : : ,  Of thec, *g the necessary ~vate~ gl 
cently ~level~bpdd/a!process f0}: of  N{, qch0. :~ Ig0  supported on kieselguhr, i 
Coke Snitablefdrl .  this  -synthesis: , :Producers f0r  non~ ~ : h a v e b e e n - h S e d  ~0:pro~ote! the  readti0n.$ ~.primary" 
coking(~coh~si~Grow~`eoa~s~.and~bthers'/~by.tbe~Viag~.di~cu~ties~havebdenmet. : ( i ) : C  depositi0n oh:'the.,  j :-, : ,  .... 
K0ppers, Pintsch:Hll iebraud,  wintershal i ,Schmaife ldt~- :  ~ :ca~talySt: Methods for  preventi0n'  a re  : TO add s team i" ! 
Bu~iag :Did i~ ,  a~d:.Lurgi processes are::deseribed!: ,:~::~ :: to::the:reaction :gases ; t O  increase- the  H-.,:'C0 r a t i o  of  • ' :  i : :: 
3697.: WILxzi W .  [Present~Posi t i0n  0 fSyn the t i c  Fuels: - tile g a s e s ;  to se lect  a : d a t a ! y s t  le~s:t:susceptibie: t o  O( ' : : : '  

and  Thei~ I m p 0 r t a n e e  t o  t he  Wor ld  Oil- EcOnomy:] : : d e p o s i t i o n ;  a n d : t o :  S t u d y  the~::c0rreet design o f  .': { ::,.: 
:~.8chweia:~Bauztg., vo1:,66,:'!948, p p .  6S7-591.  Br i t i sh - : " :  reaqtion ressei : , ( 2 ) S i n t e r i n g  6 f the ca ta lys t . :  'This  : :  :: ::, ::: !~ 

. i b s  1 9 4 9  B I p : 3 3 6  7 ,  :': ,: . '  ~ ::-.: ~ ; :  : -  : c an  be  avoided by keeping'the::acmal,.:temperature o f " : ' :  ::'-~ - : 
/ ~  -$ ' ' : : ~ :  ~ - " . : . ~  : ~ " ' :  : " : : : ; - : ? : ~ - '  the c a t a l y s t  bel0w:600 ° T h e  actual  tempCrature is  : : :  ' : . '  ::~ ~ = y u r o g e n a u o n  ~o. coa t  ~z~erzins-Fier.nroep.~: finn . _ _ _ , . . . .  : :_  _ :"  :" :- C0al (Bergius-Pier ,procesi):and ~n e eamiys~ belo~i6 

~scher~Tr0psch. process) are  dis~" ~i zonna tq o~apo!~ ~.~ 
~heir merits Compared. : Elements ~ as measureo.: :l~ t" 
ke the best c~taIZSts for the ~Ber- ":'isingle:cause of cata] 
Icon0my: i n ]9[.- consumption,:is ef- i , t l~e~N~ has absorbed 

avoided by usm~ a only: e0al but also' c0al tar and. :: ~ ~ _; ng, 
The' specific g r a v i t y  aud octane  ~ Prezerrec~ ~0 u s ~ "  -' 

ine product  a re  i n c r e a s e d  if :the m09era~e .PUritY ( b !  

below, 

i 

- the - tempera ture  ~ : * ~ :  
f i s i S t h e . g r e a t e s t  :i : . ~  : 
ahd0eeurs:w`hen=i;  :! , : : : ~  
eight. :It c a n  be:: : '~.i~: ~: 
pm'ity, bu tit, ls: i :  

~?. n u m b e r  Of  the:~asoHhe r :: • m o d e r a t e  puri ty (below 0.03 g r a i n s  per  100 cU. f t . )  ', : ~i[ 
~: "~ init ial  ~ content of  t h e  l~vdrogennted t a r  i s  lOW : The  ' / -~ ' and  secuL'~.al moderaf~ cata!yst}ife ,  of  3 mouths  ~ T h e  . :i 
~: . Co~Th Fi.~eh~r-Tron~rh ,.,;f,~lv~ ,~Aw ".,/~h,~,~. ~.h*~ sno re  ~urity-is  secureu o y u s e  oz toe W`e~l-~nown re=u=-: ~ : ,  : I 

tuted by cheaper Fe ea{afys{s~[ T'l~e cE[efadvan[age ": Na:C0' mixture:at 2°0% !(4~ Dissipati°n O f the h.ea~ : :: :~ i;:,] 
i: Of the-0rocess lies:in the initini: ~n.~ifi..t~ml of rt~Ol e. . :of reaction. This is ~ecured 0y watercooling the sneh :~: • : ~ I 

CO makin~ bossible the'uSe Of io~rnde dnnls .nd ehk/* of the react*on vessel to _00 Q. [The catalyst ,s arranged ," ~ ' [ 
" ~- ........... "n h ' ~ ~ d .... ~. Care must be'taken to Zemov~ R.onmrm.nd~ :'.1~.oonF. to h e t ewall of the "erhcal tube, the outsi e of" ~ ' . 
i" 'imprpvemdnts t0 tlae p-r0cessin Americ~arar~ describe[, ~ Wh!c!t is water C°°led. :' i:i • : ~ : [ 

" h~tturu[ gas  is  u sed ' a s  tl ie r aw  material :  there~instead 3700.''~VILLCox 0 ~ W . ;  Cheap:0Xygen i s  ~,l'ajor F a c t o r :  - ~ :  ' '[ 
O f  e0al. This  is oxidized bv  O .ove r  N t c a t a l ~ s t s u n d e r  " i n  United S t a t e s  FiScher-Tropech .4.daptatioo: - i :~i:  . ?  [ 



pWpo~TPge~ul ; ,  voL 18 ,  1947,  7 t h  A n n .  l ~ . f l n e r y  I s s u e  S " ' :  . . . .  : ; 
. . . . . . . . . .  . . . . . . . . .  Of ~.~e~,c  ~n~ are produced from the hydrogeu~, 

. V a l u e  o f  c h e a p  O~ to  t h e  c o a l  ~ + o o r  ~ - ~  : . .  - ? . .  g a s  / e q u a l  v o I s  C O  a n d  H ~ - ~  - , ~  - 
c r i e s  i s  ~ O t ~  ~ _ _  ~ :. , . . . . .  , ,*u~ o~t i n u n s -  m e r a u i c  P t  a n d  ~ r ~  , ~  "~ . . . . .  " . . . .  " J °  "~ 
_~ - - - ,  a u u  p a r t i c u l a r  mention i s  m a d e  oe  eho C H s  ..a , a ~ ,  ~ - : - ~  - ~  ~ a m ~ v s ~ ,  r e s u l t i n  i n  
, m a n g e s  t h a t  h a v e  b e e n  effee+,,a h ~  ,~ : _  . ~  ~ " . ~  , - . i \  " - ~  ,-~,'/o s i g n e r  p a r a f f i n  h d r  g :1 
T r o p s e h  s y n t h e s | ~  + ~ h . ~  . . . .  ~ - -  ~a ,~ ~a ~u e  ~ S c a e r -  ~ a ~ e r  a r e  o X id i zed  t o  ~ - ~ . ,  *~* ^-"  ~Y ' ,ocarbons .  , 
L i n d e ,  F r ~ n k l - L ~ n r { ~ ' ~ " 2 ~  - . t : a e  eevelopment o f  t h e  6--8 hr. in pre~nce o f  o x ] ~  ~ ~ m s  a~ 140o.-160 o" 

--, ~ ~-~ ~atinnal :Defense Re- cation is carried o-~ .~.=:.Z~" ~' ~n, or V. E 
~ . ~ u ~  v a c u u m  a t  2 0 0 ° - 2 2 0  ° s e a r c h  C o m m i t t e e  a n d  ~I .  W .  K e l l o g g  C o . )  p r o c e s s e s  o f  g l y c e r o l  w i t h  a s u l f o u i e  a c i d  a s  c a t a l y s t .  T~ 

f o r  t h e  m a n u f a c t u r e  o f  O=_ f r o m  a i r  i s  o u t l i n e d ~  a n d  t h e  t h e t i c  p r o d u c t  i s  n o t  i d e n t i c a l  w i t h  t h e  n a t u r a l  
a d v a n t a g e s  o f  t h e  l a t t e r  p r o c e s s  a r e  e m p h a s i z e d .  A u e t s ,  b u t  i s  s a t i s f a c t o r y  a s  n u t ~ / m e n t .  S y n t h e t i  
b r i e f  d e s c r i p t i o u  o f  t h e  S t a n o l i n d  plan{; i n  K a n s a s  i s  

c o m p a r e s  f a v o r a b l y  i n  c o s t  w i t h  t h e  w a r t i m e  p i  
g i v e n ,  a n d  t h e  e s t i m a t e d  c o s t s  o f  0.- p r o d u c e d  a t  t h i s  t r u e  l a r d .  G l y c e r o l  i s  h a r d  to  o b t a i n  i n  
plant and at the Hydroeol plant in Texas are c6m- in Germany it is synthesized y (1) Hydrugenat b w'ar t l~ 
p a r e d  w i t  h r e c e n t  e s t i m a t e s  o f  co s t s  a t  s m a l l  0 ,  p l a n t s ,  w a t e r  g a s ,  c h l o r i n a t i o n  r e s u l t i n g  i n  t r i c b l o r o p r (  

W m ~ m ~ ,  H .  ,See a b s :  305 8 .  w h i ch ' ,  w h e n  t r e a t e d  w i t h  C a u s t i c :  a l k a l i ,  ) re  
3701 .  W ~ z ~ z ~ _ ~ a r ,  A .  [ U s e  Of c a r b o n  ~ I o n o x i d e  i n  g l y c e r o l  o r  ( 2 )  f e r m e n t a t i o n  o f  g l u c o s e  w i t h  '!ca.* 

O r g a n i c  S y n t h e s e s  : O x o  R e a c t i o n . ]  B u l L  s o c .  e/aim.,  ~a.-SO~, t h e n  a d d i t i o n  o f  l i m e  a n d  CaCl~ a n d '  c ~  
• 1 9 4 7 ,  p p .  1 5 2 - 1 5 7 ;  C h e m .  A b s . ,  voL 4 1 ,  1 9 4 7  p 6597 C,  f i l t r a t i o n ,  d i s t i l l a t i o n  o f  a l c o h o l ,  l e a v i n g  w e a  

R e v i e w ,  e s p e c i a l l y  o f  i n f o r m a t i o ~  o b t a i n e d  f r o m  t h  e r o l  i n  t h e  s t i l l ,  w h i c h  i s  t h e n  c o n c e n t r a t e d  a u d  ro t  
I .  G. F a r b e u i u d u s t r i e  p l a n t  at r . . . . . .  e S o m e t i m e s  s u b s t i t u t e s  f o r  g l y c e r o l  a r e  u s e d ,  SUch as 

. . . . .  genaren-oppau glycol or mannifol. Certain molds and yeasts sYn. ~'i ennce_rnmg the reaction of an equimoleeular mLxtur' 
o ~ , ~ O  a n d  E~. w. l th  o l e f i n s  I n  t h e  n r e s e n c ~  .e . e t h e s i z e  f a t s .  , 

, ~ a f a l y s ~  .wtt.h p r i m a r y  f o r m a t i o n  o{ a l f l e h y d ~  ~ o  3 7 0 8 .  ~_.'T'~'ZZ" S y n t h e t i c  H y d r o c a r b o n s .  : E n g i n e e r i  : 
. . . . . .  Y a r ev t e~v  o f  p a t e u t s .  - 7 . . . . . .  - v o L l o ~ l ,  194~, pp.  3 9 4 - 3 9 5  ; C h e m .  A b s  vol 35 , ~ n g ,  , 
3702 .  - - - - - . - - . .  [ U s e  o f  C a r b o n  ~ I o n o x i d e  i n  C h e m i c a l  : ~" w . o ,  : , • , - ~ ,  : 

S y n t h e s i s . ]  L a  N a t u r e ,  No .  3156 ,  A.pr l i  1948 ,  pp.  b o a s  f r o m  CO a n d  H .  i n  p r e s e n c e  o f  a C o - T i b _ t - ~ o ~  F i s c h e r - T r o p s e h  p r o c e s s  f o r  S Y n t h e s i z i n g  h y d r 6 c a r .  
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Ii n a t e l y  2 ~  t r i l l i o n  el l .  f t .  before t h e  w a r  a u d  4 ½  t r i l l i o n  
~ .  f t .  a t  t h e  c l o s e .  T e c h u i c u l  d e v e l o p m e a t  a n d  e x p a n -  
:on o f  t o e  F i s c h e r - T r o p s c h  p r o c e s s  i n t o  a c t u a l  c o m -  

~ ~ r c i n l  o p e r a t i o n  i n  B r o w n s v i l l e ,  T e x . ,  i n d i c a t e  t h a t  
[q  a t u r a l  g a s  m a y  b e  w o r t h  $0 .03-$0 .12  p e r  1 ,000  e m  f t .  
[2 'er  t h e  m a n u f a c t u r e  o f  l i q u i d  f u e l s ,  a l t h o u g h  t h e  
; u l t i m a t e  r e a l i z a t i n a  o f  s u c h  a p r i c e  w i l l  r e q u i r e  a e e e s -  
~s ib l l i t y  to  a d e q u a t e  g a s  r e s e r v e s  to  a f f o r d  a l o n g - t i m e  

o p e r a t i o u  a n d  w i l l  d e p e n d  l a r g e l y  o n  t h e  d u p l i c a t i o n  
~'of s m a l l - s c a l e  r e s u l t s  i n  l a r g e r  c o m m e r c i a l  p l a n t s :  
: ; :Another f a c t o r  i n f l u e n c i n g  t h e  v a l u e  o f  n a t u r a l  g a s  i s  
; i the p r o p o s e d  c o n v e r s i o n  o f  ~oui  a t  t h e  m i n e s  i n t o  
: s y n t h e t i c  n a t u r a l  g a s  h a v i n g  a h e a t  v a l u e  o f  a p p r o x i -  
m a t e l y  1 ,000 B .  t .  -u. p e r  cu .  f t .  a t  a c o s t  o f  $0 .16 -$0 .20  

p e r  1 ,000 cu.  f t .  C o m p l e t i o n  o f  s u c h  d e v e l o p m e n t s  a n d  
~.:the r e s u l t i n g  . " o m p e t i t i o n  i n  t h e  t r a n s p o r t a t i o n  o f  g a s  
: f r o m  t h e  T e x a s  a r e a  w i l l  n o t  J u s t i f y  a v e r y  h i g h  p r i c e  
a t  t h e  w e l l s ,  t h e r e f o r e ,  i t  w o u l d  a p p e a r  t h a t  t h e  u l t i -  
m a t e  fu_t~re p r i c e  o f  n a t u r a l  g a s  w i l l  d e p e n d  o n  i t s  

o b t a i n e d  b Y t h e  e s t e r i f l c a t i n u  Of t h e  f a t t y  a c i d s  w i t h  
g l y c e r i n  i s  d e s c r i b e d  a n d  a n a l y z e d .  T h e  p r o d u c t  w a s  
f o u n d  to  be  p a l a t a b l e  a n d  s u i t a b l e  f o r  h u m a u  c o n s u m p -  
t i o n ,  a l t h o u g h  i t s  n u t r i t i o n a l  v a l u e  i s  s t i l l  c o n s i d e r e d  
d o u b t f u l .  F r o m  i n f o r m a t i o n  a v a i l a b l e  i t  a p p e a r s  t h a t  
n o t  o u i y  w a s  t h e  c o s t  o f  p r o d u c i n g  t h e  a c i d s  c o n s i d e r -  
a b l y  g r e a t e r  t h a n  t h e  c o s t  o f  n a t u r a l  f a t t y  a c i d s ;  
n a m e l y ,  £ 6 5 - £ 7 7  p e r  t o n  a t  10  t L ~  t o  t h e  :~, b u t  t h e  
s y n t h e t i c  f a t  w a s  e v e n  m o r e  e x p e n s i v e ,  £ 1 7 7  p e r  t o n .  
I t  i s  f u r t h e r  s t a t e d  t h a t  i f  p a r a f f i n  w a x  a t  £ 4 4  p e r  t o n  

c o u l d  be  o b t a i n e d  a s  r a w  m a t e r i u i ,  t h e  p r o d u c t i o n  o f  
s y n t h e t i c  ~ a t t y  a c i d  i n  E n g l a n d  w o u l d  Cost  £ 9 1 - £ 9 6  
p e r  t o n  a n d  t h e  s y n t h e t i c  f a t  ~205 p e r  t o m  

3715. WIlLIng, L. 3". Proposed Process for the Com- 
plete Gasification of Coul.by the Use of Oxygen. Proc. 
A m .  G a s  Assoc . ,  1923,  pp.  9 6 9 - 9 7 4  ; C h e m .  Abs . ,  vo l .  
19, 1925,  p. 1485 .  ' 

R e v i e w  o f  t h e  p o s s i b i l i t i e s  o f  c o n t i n u o u s  b l a s t  g a s i f l -  
[ s u c c e s s f u l  u t i l i z a t i o n  b y  t h e  F i s c h e r - T r o p s c h  s y n t h e s i s  c a t i o n  w i t h  85-90% 0.-. T h e  p r o c e s s  s h o u l d  be  eco-  

o f  g a s o l i n e  r a t h e r  t h a n  b y  i t s  e x p e r t  f o r  i n d u s t r i a l  f u e l .  n o m i c a l l y  f e a s i b l e  i f ,  a s  e s t i m a t e d ,  9 0 %  0.- c a n  be  p r o -  
3 7 1 2 .  W~r~IA:~s ,  E .  C. ,  A:~u BEE0~,  O.  H y d r o g e n a t i o n  d u c e d  f o r  $0 .45  p e r  1 ,000  cu.  f t . ,  w i t h . a  p l a n t  i n v e s t m e n t  

o f  $1 .00  p e r  1 ,000  cu.  f t .  p e r  y r .  : 
o f  H y d r o c a r b o n s .  N a t i o n a l  R e s e a r c h  C o u n c i l  Corn-  Wr~so,~ ,  D . W .  S e e  abs .  1723:  : 

• } 

m e r c i n l  d e v e l o p m e n t •  . . . .  o f  ~ a s e s  P P r t i on  i [  m t t i e e  on  C a t a l y s i s ,  1 2 t h  Rep t . ,  1940,  pp .  i 0 7 - 1 1 9 : .  0 9 - 1 0 9  " - ~ ; ~ l h r  c a t a l y s t  i s  d e s c r i b e d  T i l e  c o m ~  n g b  ~ A t a b l e  o f  h y d r o g e n a t i o n  c a t a l y s t s ,  i n c l u d i n g  re -  W I L s o ~ x  E .  £~ceabs .  i 4 1 o  
R e v i e w  0 f  t h e  F i s c h e r  T r o p s e h  p r o c e s s  a n d  ~ts corn- p l o d u c t s  d e p e n d s  o n  t h e  H i - C O  r a t i o  P t  C ° - T h - k i e s e [ "  "~ m a r k s '  on  t h e i r  p r e p a r a t i o n ,  p r o p e r t i e s ,  a n d  u s e s ,  i s  o f  3716.  w I L S o n ,  H .  P r o d u c t i o n  o f  F o r m / i i n  F r o m  D i -  

~e t iOfo  of  l the  ,~ s p e c i a l  i n t e r e s t .  N e a r l y  50  c o m p o u n d s  a r e  l i s t e d  s u i t -  g e s t e r  G a s .  S u r v e y o r ,  vol .  1 0 5 , 1 9 4 6 ;  p p .  2 7 - 2 8 ;  C h e m .  
3703.  ~ V I n r ~ a o ~ ,  ~ ,t~,.D ~ . . . . . .  ~ ~ ~0 c a t a l y s t ,  a n d  t h ~  n r ~  . . . . .  , - - .  . . a b l e  o r  u s e d  f o r  d e s t r u c t i v e  h y d r o g e n a t i o n  o f  coa l ,  o i l s ,  Abs . ,  vol .  40, 1946,  p.  5S61 . . . . .  

o f  C o n s i s t e n c y  a n d  D , , ~ h ~ , ~  ~ '~  ~- '=  t I m p r o v e m e n t  g a s e o u s ,  l i q u i d ,  a n d  s o l i d  ~ . ~ 2 ~ r e "  . - ' xne  Y ie ld s  of  : ~ - ~  a n d  t a r s ,  ~ I e 0 H  ~ s y n t h e s i s .  N ' I~  s y n t h e s i s ,  a n d  h y d r o -  A l l  S c o m p o u n d s  a r e  r e m o v e d  f r o m  • t h e  g a s  ( 7 0 ~ -  
h I e t h a n o l S y a t h e s ~ s ~  ~ " f ' ~ o z  ~ a t a l y s t  U s e d  i n  a r e t a b u i n t e d  Waxesf~"~.~.~:aL~arl°usprsSsures : -~ :~ i  ° g e n a t i o u  of  o i l s .  L i t e r a t u r e  r e ~ .  a p p e n d e d  : 

CI-L a n d  3 0 %  CO..) ,H.-0 v a p o r  i s  a d d e d ,  a n d  t h e  m i x t u r e  
s i o n  , ~ . _ ¢ ~ ,  ~ ~=~ o ~ a r ~  o r  ± r o d e ,  G e r m a n  D i r t .  i m n u r i t i a ~  i 6  ~ho ~-'- '-  ~ - - ,~ .~  u u r m g  r n e  s y n t h e s i s  a n d  - [[~ 3713. WrL~r, t~tS,  I .  P ~  ' ~ I a n u f a c t u r e  o f  M o t o r  F u e l s  i s  p a s s e d  o v e r  . g r a n u l a r  N i  c a t a l y s t  a t  950  °. T h e  C O  ....... , ,:a~ ~n~ormation and Documents ~In~+ of'~h~ .:,';fT. :':~ ~es, esPeclady S, reduce the astir 
.~" D~=1030 /47 ,  J a n .  5, 1928 ,  9 n n . ;  F u e l A . b s  q o ~ ' ~ '  , .%7."~ ~ ' ~ * Y ~ .  "xn e s y n t h e s i z i n g  p l a n t  i s  deso~i~t~a 
• ~ o . - z ~ .  - : ~ - ~  : . : ,  . ~ ,  . o r l e n y ,  a n n  t h e a p p l i c a t i o n  o f - t h e : P r 0 d u c f s  i s ,  . . . . . . . . . . .  

¢" a n d  S y n t h e t i c  P e t r o l e u m ,  E s p e c i n l l v  F r o m  C o a l  a n d  H -  p r o d u c e d  a r e  c o n v e r t e d  t o  M e 0 H  a t  "> 500 Ib - "~~ 
" w i t h s  e m a l r e  :hscu~/sb:dd.: : ' : ~ :  ~ m Y ~ : : : ~  t~iql~odm~m~tl~Hearings:Bef°rea-Sube°m" p r e s s u r e  o v e r  a g T a n u l a r  z n  c h r o m i t e  Ca lOry ; t :  T h e  " " : 
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. - ~ ~ ,  . . . . .  ~ p r o c e s s  f o r :  h - " ~ . . . . . . .  , - . ,  - ' ~ . . . , o , . ~v~5  .34 - - .  ~ . ~  . : : . . . . .  !: WILSOX, ~u; %V. ' ~ e e  a b  02 i:.,~ :: , 
0 f  v a r i o u s  t y p e s  o f  i m n r n v ~  ~,+~ . t e n m n u f a c t u r  e Abs .{ :40  1940 p 1005  q pp.  8 " 8 ° °  C h e m  ~i~" B m e f  s u r v e y  o f  m o t o r - f u e l  s o u r c e s  • B y l ) r o d u c t  c 0 k  ' . . . . .  ~ s.  3 5 .  . : . . . .  
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, . . . . . .  t ,  . ~ a n u a r y : 1 9 2 8  9 8  • : . . -  . . . . . . . .  , . , , , r ag  s o t u r l o n s  f o r  a l ien-  ~ ~ :  " " :  " : " : :  : -' 
A b s . , N o .  2 3 s g ,  1948.  : , - P P . , F u e l  t m n t o  c h e m i c a l l y  a c t i v e - s u r f a d e s  f o r  t h e  ~v~P~,*~, I ~  CcstestimatesonRuhrchemie~rocossltanom,od,.~b r ~ - ~ a L £ ~  3 7 1 8 . ~  0 1 1 f o r  A m e r i c a ' s  F u t u r e .  P e t r o l  E n g . .  

~ E f f e c t o f v a r i o n s Z n  , ~ a  ~ .  ; =  " " : - lU 'Oaae t  i s  i n e r t  to s u c h  s u r f a c e s  . :"  . . . . . .  ~ " | ~ :  "in1940 . . . . . . . .  " " e u n ' e ~ ' s " ' e s  v 0 1 . 1 7  .~o.  1 1945  p p  1 6 0 1 7 1  1 7 9 = 1 7 4  ' : : 
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• l y r i c  h y d r o , - e n a t - '  ; ' - - ' v  . . . . . .  ~ x o r : m e c a t a : ' .  ~ - ' ~ " " ~ 9  0, pp.  ~ - - - o ; F u e l A b s . ,  vo l .  S / N o  2 ~'  ' ' s • Cos tof :  C.0~t°t :- . : . .  . . . . . . . -" . g pc.fro- - : .  
r ; h , m  ~ ,  , m n  o f  C O  to  0 p c o n t a i n i n - . ~ o  . . . . :  . . . .  19o0 ,  a b s . . 1 0 ~ . . .  . . . . . . . . . .  l i  . . . . . . .  , . . . .  ~ o ,  , [ ynthes,s . l~a  . . . .  l~al .  l e m u  - t e s 0 a r c e  ...... Seme le  p o s s t b f l t t m s  w h i c h  e h m  . . . . . .  

• s . . . .  . . . . .  g ~ ~ -  - ' * . . . .  . . . . . .  . . . .  " ~ ~ . " . - . , . - .~  . . . . . .  .: ~gaspcrga m:~ha~-~ finshed u x t e e x e u a r e m d t e d a n  e r o f  x e l i  "' . . . .  
3705.  WILLIwaws A . E  F - - . ~ - - , ~ o  , .~ c o l t  a~e  nht~ , ]  . . . ,  ~P ~ . o n o f . s y l t h e t l c  o t i s  f r o m  product product d i s c u s s e d  O n e  l m p 0 r t l n ~  p o s s l b l l i t ~  i s  t h e  r o d u e  , • ~u=  .~, r u ~  ~, ; . ' . . . . . . .  ;,**u ~ , e  ~:"" . . . . .  . • [ , . , . " . ~: . -gasoline : '. . , • : . , I , " j - p : : : 

l e s s - F u e l  A ~ e  vo l  3 19  ~ "  - -  ~,, o a ~ .  wq~.ke S m o k e -  s c r i b e d  " ~ son ~ ,~,~-, ,  ~scner - ' .u~opseh  p r o c e s s  ~s de- ~ . . . . . .  l i o n  o f  , a s o l i n e  ~ t o m  n a t u r a l  a s  b t h e  F i s c h e r  r 
vol .  So,  1 9 4 1  p 76S2  *.v :~ + ~ ,  t : h e m .  A b s ,  m ' t t e r i a l  f b -  ' . - ' ; - , : - *  u . m n n s  p r o v i d e  s u i t a b l e  r a w  Coke ." -- • ~ : S y n t l m l  p r o c e s s  a t  c o s t s  s i m i  a r  to  t h e  r e s e n t  Costs  

• * ~ ~ t ~ u ~ I t t l t t ~  O i l  l u a u  • r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S O . L .  • $ 0 . 1 8 6  $ 0 . 2 4 4  . P ~, ~ ' ". 
C o k e  i s  t o n i '  ~ -. - :" . . . .  -' v s t s  . , n ~  . . . . . .  " .  u f a c t m e  T h e  ca t s -  [~ :  Subbituminous coal " 0~  ~3 . o f  p r o d u c t i o n  f ~ o m  c r u d e  ~ e t r o l e u m  B de~ o t i n  • " e r t e a m r o w a t e r  a s  T h  . . . .  . a -- ~z-,,-ratlons e m p l o y e d  i n  h .- - : ' ". Natural - - - - - - - - .  . . . . .  . '  . S ~ . lS .  i • Y ' g 0 n l y  : 

a r e  P U r i f i e d  a n d  s e , ~ - + - ~  '-g , "  e r e a c t i o n  g a s e s  o l e l i n s  a r e  n or~ , , . ,  + ~  t. e p o l y m e l i z a t l o n  of  - ~ - ga$--- - : - - - - r - - -  . . . . .  ?:--  .066 .13 . 1 7 4  1~.: Of t h e  P r e s e n ~  c a l c u l a t e d  r e s e r v e s  o f  n a t u r a l  a s  to . .  
P e s e n c e  o f  e n t u l y s t  u n d  r nv. -¢~--- :  _ t u  s o  o b t a i n e d  a r e  umo , . , e~ - ,  . . . .  ~ / . ..... ~ . . . .  . I ' ~ ," ' .  ,000 bbl .  P e r  d a Y  o v e r  a p e r i o d  r ~ . . . . .  = -  a n n  c a u s e d  to  r e a c t  " . . or__, ~ ~ , =  p r o p e r t i e s  o f  t h e  i n b r i e a s i s  • : - " th~s  } r o s e , s  a b o u t  000  g 
l u r e s  o f  950°. . -400° ~ .  ~ .  t.er ,..=._~o,,-e a n u  a t  t e m p o r a ~  g e u a t i o n  n t ~  ~ e n  . . . . . . . . .  u .  a J e r a n s  Of t h e  h y d r o -  ' /  : . ' . o f  2o  y e a r s  Could  b e  p r o d u c e d ;  t h i s  a m o u n t s  t o  a b o u t  : : " 

. ~ _ . ~ _ _ _  ~ - w . ~ , , ,  u # u r o e a i ~ o 0 n S  ,: h o  ~ . - ~ . ^  ~ - .- CONS, S u g g e s t e d  a s  t h e  n o s t  r o m t s i n  . . . . .  T i l e  c o n v e r s i o n  c o s t  o f  t h e  p r u n a r y  r o d u c t  f r o m  s n-  30  o f  u r  - ~ , ~ o ~ u s  a r e  o x i d i z e d  t o  f ~ " T . ~  ~ , , ~ .  • r e m m r y  ~ r e a t m e n  . . . .  P g : . .  ~ ~ _ P . Y . % . . .  0 p r e w a r  ~ a s o l l n e  c o n s u m p t i o n :  A n o t h e r  
sYa thes i ze f~  e , , , 4 :  • . o r m  f a t t y  a e l d s  G l y c e r o l  i~ - t ,  a r e  p r e s e n t e d  a l s o  ~ t h e s ~  ~s~  is  p u t  a t  ~0  063o p e r  g a l  T h e  e s t u n x t e s  a r e  n s s l b l  i t  ~s t h a t  o f  h d r  
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l ikely;to spend the  large sums  :required for  extensive : 3722; Wiz~:~z~, ~ : "  [sYnthesis Of NthYf Ale0h01~ :;~i: 
research nor  for  building large-scale  pilot  p lants  o r  : Prepa ra t i on  of  E thy l  Alcohol F r o m  Carbon:Monoxi ;:~' 
s ~ c o m m e r ~ a l u n , t s :  The  B u r e a u  of  Mines  p r o g r a m  - a n d  H y d r o g e n  Under  Pressure . ]  Ind .  a g r .  alime~ d e :  : 

• ~ a r ~ u  a n u  uevmopmen~ seems, t he r e fo re ,  t o  be VOL 66, 1949, pp. 159--180; Bri t i sh  i b s , ,  1950, B, -1~' ; ! !  
, sound, though the opinion of the  i n d u s t r y  i s  some~vhat ::  p. 2. : : 
: :divided on this  po in t ;  I t  is u rged  t h a t  the  building Of MLxture 0f:CO a n d  ~ : 1): i s p a s s e d  thr0ugh a f ' / i  

semicommercia!  units Should be pos tponed until  much  react ion. tube a t  300o-320 o and  180-200 a rm.  in c0ntaet  ; ~ 
:: more  r e sea rch  and pilot-plant w o r k  ha s  been done  and  w i t h  a c a t a l y s t  con~,~,~ : 

until commercial izat ion of the  process annears  r e - ~ - .  " . ~ . , ~ . ~ n g  FelOn, K:CO~ and /Zr0 , :  : ;:?j:~ 
ably imminent : =~ -7"~-"  ~ 'ractionation o f  the product  yields an  alcohol fraction :: '., 
3719: ~' . . . .  : : ) e q u a l  to 2 5 g m  per  m of gas  and  contninin 60-70 

, , . "  ~"-~U--: ,G_0vernment Synthet ic  :Fue! P~ogram. : of  E~OH. T h e  react ion t u b e  ne ~on  ~ g .... 
-'~at. ~'e~rol. ~News,;vol, 41, No. 23, 1949, p. 2 2. : *Pr0duees !,600 kg. of  E t 0 H  per  m o n ~ .  ~ ~ : ~  u!amete~, .~.~,. 
I t  is fe l t  t h a t  erection now o f  C0mmercial-size SYm 37~3: .Wz~XLF~; H., A~n J.~cq~rs, L. [Synthetic p ~  ;:ii':i~: 

: the t ic  Jiquid : f u e l  p l a n t s  w o u l d  be  - P rematu re .  T h e  ' t ro leum and  the.National  Fuel.]  L a  ~'ature,  wok rare  v 0 1 : ~ 3  ~:i 
: ~ p e s t f ~ u r s e : t t h t e  ° p~seantc:un:dWOf:d bLUe conf ine  ~ i ,  I925 pp. 325:-32~ 346==347; Chem.  zentralb:;: 1 9 ~  : '~ !  

, ~ .  _ _  . _ . . : p - p  w o r k  to I I ,  p: 1002"  C h e m  &bs ~ol 1 9  19o5  U 2784 ' 
o ~ m m  m e  tecnnieaI information essent ia l  as  a Sound" ~ :- ' : -  ":? " : "  ' : " ' - "  ~ :;{':" 

~ e w e w  zrom m e  c n e m i c a l s t a n d p 0 i n t  of  the liquid': .basis  for 'commereial-plant  design and  operation if  and  ( fuel  problem including a dlscussmn 
when such p lan t~  a re  needed ' ~ " ' ~ h . . . . . .  " " o f  cracking and ' 

• . " : :: ' ydr0genat ion o~ petroleum, carbonizat ion 0f  0ils, a n d  
• 3720,  Wz~sox, R .  E . ,  A.xa ROSZaTS, 2". K:  P e t r o l e u m  the possibil i t ies Of E t C H  and  M'eOH as  fuels.; : .... 

: and Na tura l  Gas- -Uses-and  Possible Repiacements~ ' 3 7 2 4  WZ~K~Ei~ L rPlace:of :Gas '  n ~ " '~  .... 
: ; , .L~at. P e t r o l  News vol 39 ,N0 1 4  i 9 4 7 : p p  9-10 : .~'nnlv" ~ ~ ? ~  ; t .  u y u r m a n  r~nergy : 

. . . .  , . '  ' ' " " - - ~ . , . j -  ~ ~ a ~ -  u.~-wasserzacn, Vet .  78, 1935 pp 
~. Paper  presented a t a  meet ing o f  the  ~kmerican i n :  : 845-848,876-880;  c h e m .  A.bs ,  VOL 30, 1988, :p: 1208~ : : ;  

: ~v,StitUte o f  Mining and  Metatlurgical~ Engineers  and  the  . . . . .  Discussion of  Competit[ou o f  aS U ith electrieit ' 
estern Pe t ro leam Refiners' Association The-authors  : wi th  sol id  f;,~]~ -~ -~'h~ ~'-" = ~ -  2. ; - y:and , 

f o r e s e e  a ' cons ide rab le  expansion in t he"  resent  m in " v: ? - -~ . :  ~ . . . . .  n,gu.er ~ e a u n g  v a m e  taaa : • ~ p a , the present  430-4o0 B. t .  u.: g a s  ~s advocated,  ;as o f f e r - '  
unit: :cost: ; L o w  t e m p e r a t u r e  distillation.: : : uses 0f l iquid  f u e l s .  B y  :1970 the  d e m a n d  for  c rude  e l l  ~ i n~ ,~  ~ - , ~ ,  - -  ! 

. : : -or :  l t s  equivalent  :Will be :56% g rea t e r  t h a n  i n ,  1945. ":: is~ad~-0ca'te~:t~o pr0duee l a rge r  vo lumes  o f  ltqn~id f u e l  
.... As a su~pplemehmry, or  possibly as  a replaeement  f u e l :  . and g a s  b f  h i g h e r  hea t ing  vaiue;: Which m a y  b e  : 
: t h a t  produced by  the Synthol. Or  ~ydroc01  process u p -  : ' : scrubbed t o  remove h e a y y ,  hydt'oca~bons. ~Io t0z- fue~.  ;_): 
• pears. ta  be the-mos~promising. -Gasoline ma~d~ by thiS::::~:::syntheSiS~f~bm ma~m~factured: gas :by: the  Fischer proc-:  • : 

process:will  cosF$0.0c)--$0.065 p e r : g a l ,  when  :made f r o m  :bss also iS" advocated,:  and a t tent ion is called tO ield 
:: :na mora!:gas, $0.03T$0~04 more 3vhdh; :made . f r0m:cba l :  ; : J 0 f  gas o f  l i i ghe r  hea t in  ~-.value fron~Sthi.~' n r f~YJ  :~n:;-, ;: 
; ;~nomer. process ; tna  t m a g  heIp ex-tend;erud d suppl ies  : ".:?addition t6 motor  fue l .~ ;~  ~ : .  :: ::: ; : -:~'-~"~[~v :~y, 
] : l~  ,ue  -Yar0genation :of cracked:cycle stocks a n d  r e s b  ~ : !  : Wz~:s '~Ea ~v n : . :  . i: : ' . -  

: due.  : I t appea r s ,  more-expensive i hau  t h e S v n t h o l  pr0c-  - : '. " ~  ~ " "  " ~  ,~e¢ abe. 1269. : . . . .  . . . .  : 
ess When us ing  na tura l  gas as the r a w m a t e r i a l  but i t  :; ::3724a.']VLw~c~h E ;, [Ca ta ly t ic  Decomposit ion!of Am= i : 

• :: wilt become ecouomic d lv  desirable a s  t h e  p r i c e0 f  crude  : m0Uia Over  I r0n: ]  Ztschr: :  phys ik  Chem: voi. 13 : : 
: rise§. Alte~nati~-ely, residue could be used as  ~tart ing : : A b t .  B, 1931, PP:: 401-424; Chem.: Abs v01 !26 1932" 

mater ia l  for  t he  Svn tho l  process by  Converting i t  to ~ '  p.'364. : - . . : :  : "  : : ~ .: ::' 
• CO~and:H.-: =it i s  ~ t i m a t e d  tha t  these  pr0cesses wiN: :  '~::'::Cataiytic dec0m~oSi~ibh n i g H ,  i n  N H ~ - H i e r  ~ r  ~ " 

:: : be in : comme~c la iope rh t iouas  f01iows:;Synth0i  u s i n g : :  ::H.--N.-: m ix tu re s  ~ n s  :Stfidied:0ve~ Fe  catal  ' : : : .  
. . . .  na tura l  gas" in 19:t3 ~: synthol~using Coal ' in 1970- a n d  "50"0o ~00 ~ by n ~fle/w ~ 'wt ,m c ~ g  . , _ i  • ; , ~  ysts 
:~ ~*Ydr0genation of  henvy:,od r e sxdue in  1965. G a s o l i n e • : :  :: the ra te  0f  decomp0s i t i oawas : app rox ima te ly  pr0per; : 

xrom eout- nyur0genation a n d . f r o m  o i l  sha le  will cost~ - "ti0nat t o  the -pa~ tiaL:Pressure: of NH~ and inversely : 
nmeh  m0rei bu t  neither of  these  s0urces Shouid be o~er:¢,:~;:prop0rti0nal ~to; the 3 /z  poa:er  Of t h e : p a r e n t  Pros§urn : :~ :=: 

~/: looked:a~d:ln~:est!gatm n of  them :should:be cgndnued. ;~ ;:; of:::H.-.) 1=~ ~ a S : w i t h 0 u i  e f fec t  ou  the decomposition : 
::: ;( .( := WZ~s0N, S : p . '  :!,~ca abS •633.':: ;: ':::,: j:: : : ;one :  ser ies ' :0f : ruhs  o v e r  a r01i '  o f ' F e  gaUze-indicated " ' ; .  
:::" 37~i.' Wn~v~}/D:H,~_<-Sz~ ::I:: !.::/;[Product ~:~:- :~, ::~r~:.,: : *tha~ :tl~e ra re  ::0f; decomp0sitioff was :  proporti0nal t o  
:' Alcoh01 Fr0m, coal ~ ~ore ~rt~du~r~ ~: ~r -~*-÷~:~ ~ :: toe, first power:: Of NH~ Par t i a l  p ress t i re  and inversely ::~: : . :  
:~ s tandr~int  of  t h e  p ~ S ~ *  ^ ~  .~- y ~0n.~('~::e: to : t l ,e  first  p o w e r  o f  H ~ . :  T h e  ener  v b f  activation: ":: : 

: : ~- = ~ ~ ~ . ~ . ~ . ~ - , ~ r e ~ n g a  ~ y n m e d c ,  over  t h e  e " : ~ : " . . . . . .  g. . . . . . .  - . . . . .  • : . Motor  Alcohol  I n d u s t r y  in D e n m a r k ]  ; In~en i0 ren ' :  t m p e r a t u z e  r a n g e : : s t u d t e d  ~s about ol,009- : 
:,::: v o L  49 No. G i940. A:  n6 " i7-25. :c%i '~ ~*~=a =~m'~":: ~ 54,000 cal; : T h e  .relatio n be tweed :  ca ta ly t ic  ~ac t iv i ty  

• 43': -= 645 Chem ~ ' "~ z :  . ~ '  . . . . .  , ~ - "  d f r m a t m n  of F e  m t r t d e , s  discussed Th resul ts  • P- " - OS VOt .5~ ,tgt-lO p ~t~'~.~d ~ " : - _ " , ' ' e < .  

= ' ' • ' : ....... :, •" " * . . . . .  ~=. - • indicate t h a t  the  r e a e t i 0 n  r a t e '  depends  Upon  t h e  ::! 
-;3721a. WkNFIEI:D~"M.'E[ AdSorpti0n:Jahd.:Hvdrbgena_: :::~concefitrati0n~;bf.:at0mic N O n  ~the: surfadeT/bf the  :: : 
• ::; t i 0 u  bf Gases::on: Transi t ion ~fetnis. A u s t r a l i a d :  : : c a t a l Y s t . < : :  = :~:•- : : : :  . . . .  ::: :: 

: :: JOur:~.SCi ResearCh,: v o l : - A  4 : 1 9 5 1  pp: 8 8 5 - 4 0 5 : 3 7 2 5  W ~ z E R '  H" :: Catal  : ~ ' . . . . . . . . . . .  
~ Gbem~Abs. v o 1 4 6 2 9 5  "~ n i 9 ~  '.:~(: : .~ '~ : • , , . [  • y s t S a n d : M a t e r t a l s 0 f H y d r 0 = : . . ~ :  

?faee~cchtered cubic ~erystals" o f : . t r ans idon  m e t a l S ' i s ! : : - i m n ~ - ~ " " , ,  ~ : ' : ' ~  ' : ~ :  ' f '  " ' :  ~ ; . ' . : ' d  : 
discussed b"  ~o-~ :-~^-'- - , . -. _ ~; . : ~ ...... e o ,  cam~v~m research  a n d  investigations - . . . . .  .r t: u~s.~u~.-~g ~tmp*emoue l s ' o r~ tuesn r i ace :  ,=~. o, ~..: , . , 

. the S t r u e ~ r e s  0f: the adsorbates Oi:O=-~I[-~_~=~"C..H:: htav~:?metals*~ ~ e ~ e : . ~ e e  ~ ~'~ac~tei~StyXoP~nsaltVely%ZiSr~-~ 
impor rant  in: secur ing  the desired product ( for  example 

:.: Fzbm the  pr0Per~ies!0f th~se:models: m e c h a n i s m s  a r e  : :~ m o t o r  fuels and  not GH0:: '  Th~ stabi l i t~ f r e edom f r o m  . 
~: Su~°ested f0r the hydrogenation o f  C J ~  on  N 1  a n d  f o r : , "  poisoning, aud  read~ regenerat ion o£ C'ataiysts a r e : } m - _  : 
"the Fi~h~r-=Tropsci~ hydrocarbon s~-ntheSis :pOrta~lt  f a c t 0 r S . '  T h e p r e s e n t  ~ s ta te  of knowledge o n  ~ 

: : i :  ; ; W r ~ = z i ~ - x - - . ' ~ c e a b s ' : 3 5 8 1 : : :  ~" with  refdreace:t0:ori~:inal . . . .  
:' " : W ~  ~ : ' ,  - !  " : " " " :  : " : " ' ; ~ sources;  and t h e  va r i ous  :mechan ch[ fo rms  ih :whichi  

:- ' .~ :: ~zz~Lt~-x,:H. 8c¢ abs. ! 6 0 6 t :  ~ : .  ~: :: ;: Catalysts a r e  USed, ranging f rom sheets  to colloidal sus ~ .. :: 

~ . : :  ~ '  ! (" : : '  :: ::: .LITERATURE 2~BSTRACTS : ' 4 8 ~  

pensionS; are  dizcussed. :Me th0ds :0 f  increasing the  , 3 7 3 1 . ~ .  Manufac ture  of Synthetic F a t t y  Acids :' 
:~.:sctivity 0f  catalysts  and  the v a r i 0 u s t h e o r i e s  of  cata-  by Oxidation of  Paraffins Obtained F r o m  W a t e r  Gas  ." 
~ tytic act ion a re  cons idered .  -The special requirements  b y  t h e  Flscher-Tropsch Process. Soap Sanit.  Chemi-. . 
i~of Constructional mate r ia l s  for  react ion chambers  and  : cals vol. 16 1940, p, 28. -' : . . . . .  : 
'~ tbe l ike  a re  noted. P la in  C steel~a~(~ no t  sat isfactory ; .... 3732i ~ .  M o d e r n d  Fettchemische Technologle. : 
:~i~stea d, lowrC speeml steels :(~ ~-~'r~ W, and  0miner " :' .... He f t  I I .  G e w i n n u n g d e z  hbheren Fetts~furen du tch  
:~ a l l eys )  a r e  used.  Many  d a t a  relating, t ° spem ed - Oxydation de r  Kohlenwasserstoffe 1940  167 pp. 
i~ ter ia ls  a n d  react ion s lnc0;:poratea. ~ ~' : Li thopr in t  by E d w a r d s  Bros,, Ann  Arb0r,  ~ ich . ,  1945. " : 
: ~ . .  WX~ZE~, K . .  ~ee  abs. 1035, 2624 , 2625 t  : 3733. - - .  synthe t ic  Aliphatic Acids .  Soap Sanit .  
:. 3~26 3Vmogs, M. F ,  A~D P A n ~ ,  J.  W. Product ion o f  : Chemicals, vet. 16, 1940 NO. 8 pp. 28-32 73 ; No. 9, " 
~; C h e m i c a l s  by O:ddation of Na tu ra l :Gas :Hydroca r -  : pp. 34-=37, 73 ; Chem. Abs.,~ol. 34,194O, pp. 7636-7637, : '  : 
~ ,  bonS.: Oil Gas $our.,  vol. 48, No. 1, 1949, pp: 90# 92, , :Raw mater ia ls  used in t h e  German process a re  sya -  : 
~ !  i14 ;  Petrol:  Processing, vol. 4,No.  6,1949, pp. t~77-678, thetic paraffins prepared  f rom w a t e r  gas by' the  Fischer- ':' • i 
~!: : p a p e r  presented  a t  the  A m e r i c a n  Ins t i tu te  o f  Chemi-  Tr0psch process, yielding u p t  0 ~0%. The  paraff ins a re  • • 
~ c a t  E n g i n e e r s  meet ing  a t  Tulsa.  Direc t  oxidation of  : distilled ~ and those  hav ing  a I~. p; above 350 ° :are used: : 
~i:natural-gas hydrocarbons iS used for  the  eommercia l  hTeh:?~ are  m i x e d  With  0:1% of powdered I ~ I n o ,  and  ' 
~::l)rodnctlon of  subs tant ia l :quant i t ies  o f  formaldehyde; :  : ed to:Xb0 ° f g r  10 ra in .  BY adding ca ta lys ts  a n d  : : ~  . ) : '  

acetaldehyde,  methanol  a c e t o n e  a n d  o t h e r  chemicals .  ::" blowing air: t h rough  po rous  plates • m a d e  o f  s t n t e r e d  : : :  i 
~iThe methods Used in ca r ry ing  out  the:vart0us steps ; metal ,  the t e m p e r a t u r e  Can he reduced to i00  ° and  . . . .  i 

the  oxidation nrocess  a re  discussed by he lp  Of a flow: : : the  t ime o f  oxidation shortened to aboul~ 20 h r ;  Vari -  :: : 
~: Sheet. The  i{nportant var iables  in the process  a r e  ous sa l t s  of Mn including KMnO,, Mn s teara te ,  and  Mn ~ : :  I 
~ terhperature, pressure,  m a k e u p  Composition, recycle :: .: SoaPSof unsa tura ted ,ae ids  a r e  u s e d i n  quanti t ies  f r o m  : .  ; : : . ] 
~, catalyst ,  and  react ion time. These  var iab les  are  d i s - :  0.5-1gv, depending on; the qua l i ty  of the ' soaps .  T h e  I 
i~ cussed and  d a t a  concerning their  effects on the  reac t inn  products: of oxidation are:-gaseousi a s  well  aS volat i le  ; .  : : I 

:are p . . . . . . .  resented U s e  Of a recYCle sys tem with commer-  and honvolat i le l iqalds.  The  gascs fo rmed  are  CO.- and  ( ...... 
~ial O ~ a t  e levated ~)ressures ins tead  o f  a tmospheric  ~ r a r e l y  CO .: The  volati le l iquid products a r e  H-.O a n d  . 

: ] nduces  : increased:Yields : (102% ~ increase)  o f  C H . e .  l ow  a h p h a h c  acids o f : a l l  kinds: : ~:cetm acid i s  the'  . . . . .  ~, 
i: '~he prefer red  t e m p e r a t u r e  range:ls: :840°,-S80 ~ "F:::/ : maia:~coestituent of  the  S01uble:acids; The  iusoluMe : i ;  : ' ~ ;  
~: N a t u r a l  g a s  added as  makeup  i h  :toe recycle sys tem ;:~ :low=aliphadc acids m a k e  u p  10-~12%" Of :the: o r i ~ n a i  ~=: ;:::. (. 
~ -"-~-~ ~vA~timu'~ chemica l  ,~ields Within . t h e  range  o f  Wei~ht~ of the paraffins a n d ,  - have  ,an acid va lue  of  about  . . . . .  : 

o - . - 0 % :  , k  p e .  5 . . . . . .  Y ' 

.......... . . . . . .  - - ' ...... ~:o-o n ...... "fi " " " ' : : : - 9  ma  eu The r actton t ime *s usuall  f r o m  . . . .  a d a Sapom ca tmu  number o f . a b o u t  8~0. The  
025-2 s e c  Catalysts mus t  be ' se lec ted  ca re fu l ly .  : ' : : : !? ; : :  

: . ~ , ^ -  ,,--~-.~-:,-, r ' ~ : . ~ L , ; ~ i ~  ,,~ ~on~.~rters ;f0r E x  i a r e u s e d i n  sm 'd l : amounts  only industr ial ly  T h e n o n ~  : : : :  : : : 
?~o~l~ern:~cr~ui~{ E:[~od:e't~nic:Ca~alyt!c:Reactions Oc: ;: -vol~.[inle ~2ulid-Pa~edU~Se;Of':the-ox*datlon'are u s e d - i n [ '  .......... : :  

ih inNarr0w.Tempera ture-Limi ts~  Tom. '  ~ ; "  g P : g /,.~qn~,wiehin Na~ 1 ~ separated f rom/- the  l a rge  : :: / : :  ; : 
: w , ~  ~2,~ ~o,, I - B  ;t~m 37 Jni~  =t :195" '" B u r e a u  of  : quantttzes:of unsapomfiable substances w~th whmh they:  : :- ~ : 

3iine¢ In f  G i r t  753T'  1950 13 n n  . . a r e  mLxcd; I f  hght-colored acids a re  de~red ,  the  oxl~ : ' • ' "  
, . . . .  : . . . . .  . . daUon s ,stopped when  only  30-409'0 of the paraffins ,~: 

-In exotherm*c and endo the rmm ea t a ly tm  reac tm s :" " x: ' -  : ~iz -" N iF; "' " - : " " - : " : : ~ . .  ~ . . . ~  ,~ _~ .m__rtance ' , m ' e  veen oxiu . e o . '  ~ ap  ~ua lS-useu as: ~lle smven~ " 
control oz ~ne ~en pera~ure is oz utmou~ 1 pu , " ~ "n "1 Lin o r e ~ ~he rem ,,al f th 
- - . . . . .  - - " - f  -e~erminin c ta  1 ~te corn u us p oc ss z o ~  o ' .  o e un- . . . . .  : 

r pasta  calculat~°ns areut~iee~°Pefa r ° r t~r~ t h t t .  i g e ~ a r :  : saponified materials;  and  toe s~ap Solutions a re  : ;  
f:!ys~.vo!umes o~yat:xol}s t~.:p s o  . e , , . . i ; ?  ~,. ~ g ", ~ - : : :  mixed  with E t  Or is0propyl alcohoi ~o p reven t  the  f o r : : :  ! : -  : :  
• ~mmar tempera ture  uls~rmu~mus.;: ,~ltu u~e~mp o~t,~e . m ~ '  n f e n m l s m n s  TWO'  so lven te~ t r ac tmn  lan  S . . . . . . . . . .  
~;fdrmulds evol~ed tbe:indi~'idual types 6f c0nstructi0n: ~ [~m ~:0i~en ~ th  i)roee se r uirin ;)~:t~eat~en~ : '  ::: 
~ ~ar~e ~ m p a r e d ~ w i t b  regard~ [~ ~ t i n g  snr~ace and s~ace  ~ ~ ~.~e ~e~irc~n-~u~so~e prclds "z ~er 
: :utilization.- select ~r Couverter o f  the  proper  Size,': ':: ~o,:pr .~, , .~g. , .a  ~ £ ' . , ~  ~ e ~  :6' h ~ - ~ n -  ' ::? 

' not appear ,  in : thochlcniat i0ns  f o r  example, height  o f ;  : .:~.: ~ .- ~-, " ; :~ ~ " , :  : . . . .  f f  a ~ : 
!~) the catalyst:: bed : l inear  :gas: ,~eloc!ty; ease~ o f  discharg-: / ;  i an~e~ePer~uU~ u~i~a0:xs~i~Pd~°~l~n~V~ei°vU~rhe~r~o p < : : : ' : ; :  .' 

ing: e .fi dosts and:nmintenance and Operating "::. :' ' "  " " : ~ i ~  a n ~ t h e  ac id  "" rod a re  : ': " ' ~ : "  ' ' , '  ' ' " " ~ r l  " " -n ' "  :. : 'n}rm u n s a m r a t e u  a c~, , { :  - : p  uets : : ::'.:,:~ costs sed t h a t  the mfo nation contal ed m 
: ingi ~onstruCtiOi~ Costs ~ !d  maintemhice ahd Op~ 

COSTS; I t  is believed thdt : the  information'conta!  
/ t h i s  m£per: m a y  prove  Of va lue  tO workers  iR tim 

Cat'ilytic~:react0r des ign  . : ' '  ; : : :  ~ : i .  
: :332s. wzitT~: H, R.. : i w h E ' r ~ :  ~ ; : :  [Befizihe:afi ,:3728. WfR~rH, H, R., xw~ E'r~, =~ [Benzine and Oil-], : sa~onifial)lerehlainsintliesoap~,~ ~A.lipbatlc aCidS made :::',i: ,~ 

Schwe i z .  Aero-Rev . ,  vol . .17,  ~-942,-pp~139,~:!4~-i~226=, ) : : f ro ih  tee  Flscher~Gafsch, pamffins ha~:e.)tbe f d l i o w i n g  :) :,; ,: .. i ~ ~ 
Chein. zeutra!b,  !9;~2, ! L  P" 971 ~ !943; ! ~ p., !!6~ > : constants : Acid'-value, 1261.3 ; ! '  number /7 .0  ;i oxidized . ~ : 

: Brie~f reWew Of the  pr0duct ien  Of :mot0r  .ftiels f r o m  ~ a c i d s ,  0 .2~ ; average: 'molecu!ar  Weight; 214.: : .Separa-z- : :  
!detroleum by dr~cking and polymdrim~d0n~ as well as: , tion of the~:aeids'in this mixture:slmws that ~zlrtualiy , :. 
iby the benzlne synthesis process'0f Fiscl£er-Tr0pseh' from to C:.- are;present. ~ 'For soap ranking all : ". '.::: 
and high-presstffe hydrogeuntion' ; ". tm~ler.c~ and: over C.~ are ellminated l)~ ~ractional~ : ', ): t 

WtT~s;~':G "scrUbs'259 : ,).~I J( )' i:~ ::::~';distil!uti0n.~ ;The fraction that Cau-be Used:for soaps/~/!'~ :.~ 
3729 ~ITHzRS ,~'~'~ L.wn WZsT"~H ~ Infbr~0 at~on ~: has !tlte ifollo~ving pr0perties!: solidificati0n :point,. ~-.. = 

: r " ~ ' "  " ~ .  ,, : ~ ~ ' g  : ~ s6~.)~-3od-acid~alue244.2=-239.saponificationnhmber, 
:::'of:Dr.O::Roelenat~Wimbledon. ~ x O ~ F i n a l : R e P t . . :  ~7~4~ ~ aiera~emoiecniarweig~t:o293_.C~COOH;:.::::: ~ 

' ' t ~number, .4;9~ hydro: Yalue; 3.7;- t :: : :511, 19~6, 26:pp~ pB 2S, SS 3 ; T O ~  Reel:227:: ,! ~ h y d r e x y l : y a l u e  tnsaponifiable, . : : ~ : : :  
! :T rans la t i0n 'o f :3  d0cuments  prepared:by:Dr.  Eoe len :~  0.29%. Througl~ esterification, the: lower  ac ids  can  be :.' ! :  

: ( 1 )  The  .Fischer-Tr0psch Synthesi s a n d : I t s  P r o d u c t s ;  Converted:into:a f o r m  tha t  can  be Used in-the p e r f u m e - ) ' :  : : " ' , .  
: ( 2 )  synthet id  Lubr i can t s  M a d e - b ]  Ruhrchemie  A.-G; ; : i n d u s t r y  b u t  no use  has  been  :f0uud ~ f d r  t h e _ h i g b e r :  " : ;  :: 
( 3 ) '  T o w n  Gas~and Methanized '  Gas :for Automot ive  : a c i d s  W~ich a r e s e n t  back td toe 0xidat[on. tbwer  -: *'i~,: :,: 

P r o p u l s i o n '  (flee also abs 1334 and' i335.)  : .  ~ ~ . ~ . '  ' :~ ~rM, d e r a  Fa t ty  :kcld:S~'nthes[sT Self  -:~ 
3730~:'~Vrr~KA ; F .  [~teceut Advances  in the Field o f  : ; . 'ensieder-Ztg. v01. ~0, 1943,~Dp. 5,0~51/.63--69:; CUe . • ' : H ~  

' : , : : Pa r a f f i a0x ida f i bn ] :  se i fens ieder -z tg  vol :68 1939/=:  . Zeutrhlb;19~4,  I p: 717~ Ghem:'Abs. vo1.:39 194~  . : : : :  = :~:;:: 
: Pp; 666=668; ' 699v700 ;. Chem. Abs. v o L : 3 3  1939,:p:;  : : ,  p. 2211. ' ;::: : ( :  : ( : ; : : .: : :~ ~.:: ~ . ~  
: 9 6 0 3 . :  : : :  ~;. i , / ,  : ;- : :  : ; "  (Prbducti0n of~fa t t~  a c i d s : f r 0 m : C 0 ~  hydroearb0nS : :~: , :  : 
i:. Re~: iew:0f  patents:~ ~ : , -  : :  : :  : ,  : ;  : : '  -: aleolmis, "aldehydes,: ket0nes~: nitro Compounds,.. a n d  :: : ~ 
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• 86 ~mUOGP.~P~rr OF ~SCaE~-T~O~SC~ S~ZetEs!s ~rD ~Zr~TZD P~OCESS~S :: 

m e t a l  alkyls iS 'discussed , T h e ! o r o b l e m  :o f : f a t  a c i d  is br inging only about  I 0 % o f  i t s  B; t. u. va Iue  when i!.: 
synthes is  bY oxidation o f  paraffana h a s  a l ready  b e e n .  compared wi th  liqdid fuel.  i n  common with n~os~.i~: 

: : solved.  The  fol lowing3 processes should  he  c o n s i d e r e d  0that  large companies  l a t h e  oil indus t ry  S t anda r  -~:., 
fo r  commercial  p roduc t ion : :  ( a )  : Po t a sh  fUsion o f  is devotin,,  a consider-h~,* A / . e ~ . . . ~  - / '  - .re 0I]. 
en/orinated hydrocarbons-  tb~ h.t~h ~ o o ~ - ~  ~ . a . ^  ~ :__ ,~__l  ~_ ~ _ _ - - - -  ~ . . . . .  ~+ .~  *.~ research a~cF:: 

, • , ~, " ~ - ~  - ~ -  u~w~upmen~ wor~: t o  gas- andcoa l : conve r s ion  pro 
gena t ion  of  C O ;  and (e) salmniflcation of  aliphatic esses. An extensive  abs t rac t  ~k::~: of ~k[urphrce's recent ta] ni tro compounds .  T h e  advantage  Of these  is t h a t  t h e  before t h e  A m e r i c a n  Gas  Associat ion ( abs .  2344) [ s 

: r a w  mater ia ls  a r e  of  the gas-oil type a n d  a r e  byprod~ . . . . .  : included. : 
Ucts, which  a re  cheaper  t h a n  paraffins: :: :: : 3 7 3 9 .  : c en t r t fuga !  Compress0rs Completed f( 
3735:  : [Product ion  o f  F a t t y  Alcohols.]  Al l - ;  r Carthage  HYdrocol Plant.~ Vol. 20, 1949, lop. 58-59, 

gem. OeI- u; Fete-Zig. ,  voL 40 1943, pp. 103-110 ; Two m a m m o t h  centr ifugal  compresso r s  th, 
Chem. Zentralb.,  3-943, I I ,  p. 74~ Chem. Abs, vol 3S ,  
3-944, 9- 4 4 6 i .  d rocol  plant: ' h a v e  been bui l t  b y  C la rk  Bros., Glen: 

. . . .  " N .  Y. Each ; Of the  compressor uni ts  consists of! 
P a t e n t  l i tera ture  On product ion of  f a t t y a l c o h c i s  b y  cases to  be instal led iU tandem f o r  d r ive  through by 

spli t t ing sperm 0il, by high:pressure hydl.ogenation of  single s team tu rb ine .  DeSigned capac i ty  i s  to eo 
f a t :  ac ids ,  a n d  b y  oxidat ion of:: hydrocarbons  i s  • press I10,000 cu f t  0 f a i r  p e r m i u u t e  to 100 ~. 's . t .  
reviewed.  : " : : : . : ~ :The  1St _ cases opera te  in parallel ,  the  3d ac 

. . . . . . . . .  ring m i 3736. W0r2F; B. [Synthetic F a t t y  Acids~] : P r z e g l a d . : - d : ! s t a g e .  : P o w e r  requi rement  i s 23,000 b. hp:: A tel 
• . C h e m .  voL 3, 1939, pl). 43-~51 C h e m :  Abs v01 33,: : :  o f  24~ unifs wi th  a ~  installed kp. o f  o v e r  $9 0O0 wili 

: :  1939, P. 3759. : ::: : , :  : :  , .  : ,used  t o  compress 6 different g a s e s  ,involved in t 
• :fatctonCa~ description Of t h e  technical  synthesis o f  : :Fie~l]esr-Tt~°psqh synthes is  Some  special  nonferro h 

a Y . . . . . . . .  " s b y  oxidation Of higher  paraffins w i t h  a i z '  :: h a  "e been adopted in order to g U a r d  againt~t u0, ?,': 
: t h*gher temperatures ,  1,40o_160 o. and to P r o n d e  adequa te  intercooling between t h e  vari- ~ :  

: WO~:FF L K : :  ~ee abs  g222 3228 ons:compressor  cases I n t m * a i  loarts of  the 0.- com. : 
:~ ~ ' O u ~  E ( ) S e e  abs 3i82 . . . .  :: , :  : : Prse, Sso~:l%reomade of  bronze alioy a n d  a re  water-cooled : 

: : . ; .  c ,  . : : : • • P . . . .  e d i a p h r a ~ u  being used to obtain a t17 h 
: : '  : 'Wooo;:W; H :  2Cb abs. 482; :~':. . . . . .  : r a te  o f  c0olin~ o nh0to~ra,,h ~ ~ , ,  • . . . .  'g i: :: : 

. . . . . . . .  . . . . . . . .  : . s: "xnetr Tars . - .Oi l  S h a l e  Caonel - 3740 WRm~T ,C C Liquid Fue is  F r o m  ~ . . i :  ~ . ; . :  • 
-.) , : , , '.: " • . . . .  . . . . . . . . . . . .  r .  ~ u t : o ~  ±u~.~ 7v"-794" P : 46 19~ ~ p, 1 ! 6 3 0  : " = . . . . .  ~ a n ; -  ~ ~ " ~  . . . . .  ~ _ ,:PP. - ennsyl- , 

" ', - . . . . . . .  . . . .  ~} m ~.a~e uon , : ;~ lmera i  i dust r ies  vo!L:13, 1943 : , i '  

: E u g l a n d  Low.tempera[u'~ y a ~ .  enem~eat  m u u s m e s  m ..... B n e f  review o~ methods Of obtaining liquid, motet : 
• • ~-',ys were conducted d e  fuel  from . . . . . . . . . .  " . . . .  

sam ' " . . . . . .  " ": ~0 al : . ='_ " :  .'~ :; :. 
. pies trom most  Of the ma30r seams,  a n d  semlcou:t~: ~ : : : : "~ ~ . : . i . . . . .  : :, , . : , 

merc ia l  tests we re  ru t ,  oa :a higl~ .and :a 10w oil-yield 3741: ~ .  L ) q u , d  Fuels From C 0 a l ;  Mmera!  Indnsr 
cannel:= The: l ight ;  0i ls  and t~u.s:were ~cracked ati'high :.: ::Y : trms, vol. 13, No~:2; 1944; pi~. 1, 3 ; Cbke/-voi. 6 1944-: : '  : 

°: t~mperatures  a u d  the'carboniz;~tion a n d  Cracking. ¢ . ~ , ~ " '  pp; .59-60. :  : . .  ~ : ' . . . . .  : ' -  ~ ' : 
"analyzed-:: .S`ome p r6per f i e so f  the liquid produ'c?t.~';,'~(~ .: : . R e v i e w  o f  the :var ious  me,hodS 0f :pr0ducing motor :::- 

; t he  analyses and y ie lds  Of gases are:*.iven; : : I t  is  eoii- ' - '~ fuel  f r o m  :coal. i n d i c a t i n g  die :preseuf :State of corn- : : 
c l u d e d  that , .even With shuplified e q ~ p m e n t  chargin~ : i ne r t i a l  01rotation o f : t l m B e r ~ n s  process;: the Fischer z 
high-grade camiel  coals, the:princess could n0t  produc~: Tropsc!~ :Syntl!es!s Process~::and .e~:tracfi )n :processes 
01efinsat  a-'cost=eorapetitive with tlio~e avai lable  f r o ) ) ) : :  such a S : ' t b e  4 :0 t t -Br0c!~e;mnd Uhde.:  il~ Current. , ;  
Petro!eum!er/lcking: :::::::~: :L::::-" ~:~ (::,?-(.:-: :~. : ,:: : : '  Fi~e!let '-Tropscl ~Yntli~sis;:the refined:ii~iuid prOdUcts . ' : ' :  

: : ' : ) . , ~ ' ~  8ee:abs.: 2968:2~09 3677 .  ,: : ;' ' ~:: !: : : /  ' cons is t  0f , : '6279 ~2asoiiae bf . low::Octiue ' :numbe r a n d '  
. :~ : ,: ~'oooozLL J :S -~ee hb~: lO49  : " : : / :  ' ' ::::? io~)" l e a d  susceptibil i ty;  26%. :Diese l  0il  Of  •very h P h  : ,  
: ~ -' ~':~- . : : . . . . . .  ' , ,  : :.': : :. ce tane-uu ibei:" 1 0 %  " a s  tad o% n~r~ffi~ vr,.t . ~ , ,  ' 373.; ,.O00RrzF~ ~ S ' n t h  i "  ' - ;': :': : / ;  " ....... ' ~ '~ ~" " - -  " -[  ~ - ' W . - -  - - .  . . . .  - . . . .  - . . . . .  - -- 3 e t ~c; ~Ie thano  ! and  ~ m .  t!aeotettcal y)el d 0~:hqu,d: l~roduets t s  -13 lb ,per  1;000 -: :: 
, , monu~ :~ rom ~uty t  °~ 'ermentat iou Gases  :):Ind :Et g "~, eu . . f t .  - o f - a s  t r e a t e d ;  the': ~etn,~l " : ield ~ t" lb 

5:i. :" ~ xu. . , ,p .  3!0w: : `  : ..... z:-: . - ,  : :',.., :,~ '-yu~l/ds )4  l b ~  I n  1 9 3 ~  Germa .%, w a s  0pera t ing : t4  " : 
: ' :  : High:presshre NH~ p i a n t a t  Peo r i a  h a s  bee~i: ad:ipted :':: Fi,..~'lier=-Tr0p:;ch::plants witli "~ "edpacitv o f  7 o0o 00o 

-': t ° ; the :produc~ion:of  MeOH,:.f0/" Whibh:purp~se ' ; i t : iS ~ :,::*:bbL:Per y t '~ : : : ; : :  : : ::::: :::: : '  
" - n e c e s s a r y  to-r~mbve ~ Only: n portion of  :the,CO:~co~/ten~ ! )~ ~3742. ' --' I~dr0ge*i :  or ' s~:nthesis= Gas : by : t h e : : .  ): 
: 0 f  tim f~rmc*iter:gas, the reaction'emplOyedhein~,CO.~.:"~ ~: 0xvgen  C, a sme ;mon  ) f  Solid Fhels ' :Miiaera l  I n d u s :  " . ;  

December " : deyel0pment '0  . . . . . . .  B'a~iC" . . . . . . . . . . . . . . . . .  
CO.-:iuto cO in 

:- 3 
!947, pp. 1;:3: " i  ::  

:' t h e  a~ t t 'of  a ' s u i t a b l e  process  f o r  conver t  n " : "  : . . . . .  pr0edsse~ fg~ t h e  conxerston . . . . .  n . . . .  Z: t h e C  ) i n 0 r d e r  : - :  " = . . . . . .  ~" : :  : . . . .  : ' ~: "~" " " : o f  c0al: to s y - .  :" 
CO~ '~H --¢,~r ~ r  :_, . . . . .  i.t0 m a k e ~ u s e ~ f ' t h e  reac~mn ' -  j: thesis , ga s  a re -  Gasificati0n o f l u m p  or  sized: fuel in : 
rise'a-" ] - ' ~ ' "  w . , ~ , , y  u , e : ~ e u ~ - i  ou tpu t : fo r ,  a -  ' .~ f ixed  b e d ~ i t h  steaii Old 0 o~ xir a ifi~'ttion of 

: : g "  C°nPress°r  c~paeity may  be inc reased  33% . . . .  ": fiiiec0i{l ih a flut¢i:z ~ - , 2 ,  : ~ ' ~ " ; g ' s  - "2' : ~':: - : ¢ ~--  " . - -  - ~ ' ~  ' ,. " . .  ,~ %: .  • t tA'ett uC(l n s m g - s ~ e a m  anu  U- -an(t  . :~ 
wOO°S ' : '~ 'L ; :~ '~e  abs.~1330- ~ : ' : : ' :~ -~  ::' '~:: ! :gasifieationof-,;fiiieiy;pUlverizedlcOal.ci~rHed,in'~:g)~'.: 

• : ~ :-WOODW~4"nD IJ ~ :  :=See ab~'448 :449 ":2409' '  ~ ~ : ' :  sereaai With steath-al0i~e 0r:witi i :steatfi  and  0 E c o - '  
3[a8- W0aLO pZTeor.~;u~t,: HumMe. C0nsiders  Et.~etin. . : '  ' .a~qn~,c cons,derat io n, wil l  be:;tt~e deciding : f a c t o r .  The :  

" : : : G a s C ° n v e r s i o n P l a n £ 0 n  Gulf~C0'ist: Voi 17 N6 ~ ,::~ ;fixe~bedproeessdevelopedbvtheCous01idatedMining :i: :~ 
"' ": : ' ~ : ; , :  : "  ]k" . '  r ::  ' < ~ ' ~  " % ' S  el t ing  Co; of  cahada: l~as  b e e n  i n v e s t i ~ t e d . f b r i  :;:' 
. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  : ; : t h e  produefionof:raw:synthesisgasaffdof.H~ f r o m  ~ ?  

a n d . a n t h r a e i t e  Tl~e pr0cess :hngprobable  :::: 
U n i t e d , S t a t e s :  0~. produced ," 

id w i t h  H , O  and.:then 

! In  addi~i0n tU tae:HYdr0coi-pi:a~,d now:behag bu i l f l a  : : b o t h  coke ant] 
:i Brownsville~ Tax. ;  2 p l a n t s  a r e  be ing  cons ide red  -f0r ;~: interest  f6~; U s e  i a  t h e  ' ] ' 

: .  C0nstruction,in. the=Hug0ton gnus f ie ld ,eXtending f rom by the  Claude prb~ess : iS:saturated wi t  : '  
::westernKanshs.to'the'Texaspanhaudid::Humble:has: :~pas~es:~With s t e a m  thr0ugh the' f u l  b The m u  
' n o t  indicated t h e  prop6sed 10cati6n : In" common Wit :: . . . .  " . . . .  : - e ed. ! ~ ' " : 
: o ther '  a,~va~.,.~: ^- - , -  - • ' : ~ ~ . :: h : : synt i )es ls  g a s p r 0 d u c e d  is scrabbed and  as. ed through ~ 

: = :  --=--2. ' r '?  v~ c~m mg Pmats  m t h e  Gu l f  coastal ,  :: : a  confe r re r  w b e r e i t  reucts  With s t eam ~i t ~ e p r e s e n c e ~  
: a r ea s  o t  ug tanoma  and  Texas}• B u m b l e  iS 'm~refully ~ ~' o f ' a  catai~ st  t o  f 0 r m H . ,  and c o  th be n re- . . . . . . .  c0nserving g~m as  a reset " , . :', ..... • ~. - , e , C O :  " g 

A t  cur ren t  p r i ces  natura'[~.~f ~ ° r  ~ue~i~a~ .mat-..erml" moved .by s~:rubbmg.w~th H:O a t  225 l b :  pressure .  
, ,, . . . .  =o- -  - -  ---. we~-~ea~t:m ~exas : :. t e r m s  of- genera to r  volume the &msifieati0n rates for ; : 

!~oke e=eed thoseof theeo.nvent~onalwater,gus:~rocess :i" the overall problem o~ SYuthesis-gas proaUe.o~:: :::: 
~'.and compare  favorably  wxth mos t  of the  fluidized- a n d  f rom solid fuels.  The economics 0f the 0.- gasification " : i  
~pu!ver!zed-coal processes. W i t h  sma!t  sizes of  a n t h r a ;  of  solid fue ls  in fixed beds hinges  largely Upon the cos t :  . : " 
~ette, g a s m c a t m n  rates  were  only about  o0% of  those  of  the sol id fue l  suitable for  the  13r0cess and upon : 
:-for la rge  sizes. The  ellicieney of t h e  f i x e d  bed O: eose of  O~, t h e  relat ive efiteiency, as  compared w i t h  " . . . .  
Yproducer compares  f avo rab ly  w i th  tha t  of  a n y  Other: Other processes,  and t h e  Capital charges.  
"~rocesS y e t  developed a s  r ega rd s  C O, a n d  s t e a m  374S W~ie~rT ~ W . . . .  
~co~ump~on, Th~ over-al! ecenomie~ de~ud.l~rge~y' P~'tr01eum ' ~r "e OeXmany's CapaeiU to Fr0dn~ 
~ 1 ~  n the cost  of O~ and 'fuel sui table for the:prcoess.  ~ ~ v y o z  the  Subst i tu te  Fuel Indus t ry ,  . . . . .  

' gee abs :  1163 .... - Pe t ro l .  Times ,  vol:37, 1937, pp~,46-50; : : : : : 
' " " " : :: : S t a t i s t i c a l  repor t  o n  the G e r m a n  crude petroleum: : 

:!3743 WRIOrtT C 42 Ar~v NmwtArr ]5 L Oxygen "~roduction an ~ ~ ......... : . . . . . .  -" :; -- • fi ' ~ " ' " " ' ~ u o#urvuttct~ the  prouucuon o z S y n m e t i e  Gasi cat ion of Anthrac i te  in the W e l l m a n - G a l u s h a  h " d r o c a r b o n s  frov~ li "~ .... -^~- ....... - ~:' . . . . . .  . ~ , a o , gnlce In J.V~'~ anu ±~a, ant* the  
, Producer .  Chem. Eng., vol. o4, NO. 6, 194~, pp, 1 1 4 -  total  product ion consumption, imports~ and expor t s  of  

!J: 115 ;~ P e n n s y l v a n i a  State  Coll., Mine ra l  Ind .  Exper.  oil p roduc ts  f rom all sources fo r  1913 and 1932-35 • 
~,~ sta.  Te rn ,  Pape r  I22, 1947, :12 pp;  Prec. Am.  Gas  . . . . . . . . . . . . .  :, : 
~" Assoc., vol ,  29, 1947, p�- 701-712~ : \ . . . .  3746. WRmr~T,:M: :'3I., ,~D :T~xr.0~, H . S ~  In te rac t ion  : :  ~ ): : :(  

of Methane  and  Methane.& on  Nickel and t h e  Sta te  : : : : 
;~ Rice and  Bar ley  :an thrac i tes  were  gasified i n  t h e  : :  of the  Cata lys t  S u r f a c e :  c a n a d i a n  Your:: R e s e a r c h , :  : . :  
~,Wellman-Gaiasha producers  ~used fo r  t h e  m a n u f a c ; ,  v o l :  27 1949, B, p p  303-317; Chem Xbs:, vol. 43 
~ture of" syn thes i s  gas f rom coke  by O.-gasification a t  : i9:t9, p . .7802.  : . ~ : : : : , 
fTra i l ,  B. C: Both  sizes w e r e  sat isfactori ly gasified. 
usiu  do and steam end at gnsifieati0n rates Consider- of . . . . .  

i ably above :109% increase  i n  capacity over  t h a t  oh-  " -. "*th ca ta lys t  surface remdues .  . . . .  
:~tained wi th  a i r  and s t e a m .  T h e ' g a s  pr0dUced . f r o m  suppor t the concept o f ,d i s soc ia t ive :adsorp t ion ; '  E v i - '  : :  
: : t h e R i c e  an thrac i te  Was ci0se t0 the compos t ion 'de - :  • dense o f  f r agments  .such as CX~ CrX-. C X ,  G= ( X = H  ' : : . :  : :  
~: .~a  = hes a t  f r  h Barle  s i z  wa  Or D)  w a s  obtained T h e  first order  disa earance  Of o , ~ f O r  s . n t  s g n s ,  th o m t  e Y e s ~ .  , . . . .  P P ,  ' ' , , • : '  

~' not so  good. The:coal consumption.  ~er 1,000 cu. ft: of  : ;  cJ~, h a s  an ,  a c t i va t i on  energy 0f, 20.9 kcal. a t  3 . 0 0 , -  ,°. : :: 
l" raw uas w a s  respectiveh" ")3 ~ a n d  o .591b  T h e  O- 25:5% Tempera ture : increases  the  concentration of  the . 
! consffmpti0n 'per: lb: o f  fh~t-gas i f ledlwas  :appreciahly :: , : m o r e  h~ydrogenated f ragments  ( l a r g e r ' / . f 0 r  C D , : a n d  : : - f :  
!::10wer f 0 r : R i c e  Coal: a n d  Slightly 10war f0r Bar l ey  c o a l  : C H ' ) ;  a nd equi l !br ium between the  fra~anents d e p e n d s /  : : : : : '  
~::than for  large,  coke. S t eam consumption per  1,000 : : o n : t h e h e a t s o f ,  ads0rPt i0n0f  the  fragmentS, and H dn : : - :  • 
~,cu .  ft; ?of, r a w  g a s  and: per  lb. Of fue l  gas i f i ed  was  :,, : t!)e surface  and, therefore,  on:the na ture :0f  the cata lys t  : :: 
~=:-higher ~for • b o t h  Rice) a n d - B a r l e y  :c0a l ( than ' for -  Colte:'!:~: an d on :the~ s t rength  :Of:::CH b0nds formed. : : : 'Exper i ,  ,:::-:~--:4: ::-; :~ 

': resul ts  :ale: tabulated,  a: hea t  ba lance  is  niental details ,  talges, and grapbs .  ,: - : ' [- : ,,: 
a n d a  ~lowshee~ is  g iven.  : :  : . . . . . .  ' .: ...... : )3747. ~ : n m ~ T  S::R,::-Dt..~rocx Y ~ ' R  ::~-xD'DAx~S-::S G : :"- :: : :  

, 3794. WRIGa~c; C.: C., ]~,xRCLx~r, K : M : ;  .(,xb :MiTcn'~Lr~i : Ei'aiUati0n,'Qf Ca'tai~'Sts' used" in ' t h e  Sy~the'sis" o f  : . : : :  :':: " : ! :  
">::: R.:F.=: Production 0 f H y d r o g e a  :nndS.i 'nthesis Gas::: .:~,:'-Hydr0carbon~: :ca,indian, Chem. ProCess:Ind.~voL:  ..:!: ) ~  : : ' -  

' : , b y  tbe Oxygen GasifiCation, of  Solid Fuels  : I n d  : 32, Nq 1 194S,: ~p. 53:-~4, 5~ ;  Britisll Abs  :..1948, ~:', 
: "Eng .  chem:~ v01. 49::1938 pp .  59_°-600 i ,Chem. Abs:,  ' " :B,  I , : p ,  280;: - ::: , :  :::: i : : :: :: ',: : - : :  :~: ~ ?:: : : .  

Voli:42;:iO48;:p. 4329,: .:, ;::,i:: : : " " : : .  : : P r e l i m i n a r y  rep0rt:0n the hietii0ds U s e d i n  evaluat-  :: . . . .  : : :  : 
' : Inf �rmati0n:ih?tif is  p a p e r  i~:addRional , to  that :  re  d : i n g  Fischer-Tropsch catalystS :at :the Univers i ty  O f  ~ :;i: : : 

,por ted  r~cently by  Mitchell and  byWVrigh£:and N e w ,  :: :Alberta: : T h e  eva !uaHon  is ~ being done 0 n . a  s e m i p i l o t : ,  : . " : : 
• man. :Tlae::0xygen 'gasification Of s01id fuels in f ixed;%: plant  Scale wi th  syn theSisgas~prepared : f rom nn tu ra [  ::: : -  
/ .bed :pr0dueer -gas  equipmen~ iihs been= defiaons[rated:/ 4:gas:'and:!O.-:using a Catalyst chainber :of  design similhr:~ : : :  . : :  "i~;: 
; a s  ~l:practical: commerc ia l  succesS::' T h e c o n s t r u c t i 0 n  ' t o  t h a t  u s e d  a t t h e  Bilreau o f  Miries:ih::Fit tsbm.gh. ( ) - : :  :, 
::: and 'opera t ion  0f , t lm equipment  ls Simple~ its pe r fo rm:  0"perating. d a t e  a r e  p r e s e n t e d ,  aCti~'itY teStS Of 3 C( ; : : 

ance ~vell known:: and its  c0s t , r e ia t ive ly  low: .  ;The; . :~cam!ys ts : tabUlatedl  and 9ptimum::operatiog Condltibns~:i:::: ::: ,:. ;:() 
: f resul ts?0f:  plan~:seale::operati0ns.indlca[6; t h a t  : : indicated j ::: ' . . . . .  : : -  . : : : :~ : : -  ,::-.: ::: .: .:  
• overall C. O.-, a n d  s team consumpt ion  for  Synthesis:gas:  ".: ~3, 

, "production: Compare favorabl3~'~Vitii:: any fixed-bed;; :J: :!x-Ray:~Exarnina'tioh 6f 
: "fluid-bed or  coupsuspension process t i u s  far:de~¢ei0ped, ::: :: :;IOUr. Am,;chem/Soc.: .vOi . :47 ,:1925 Pp::2866-2876 ' ::~ : 

~ Gasif ieat imi elficiencies f o r  S~nti*esiS:gas" p r 0 d u c t i 0 n : :  ; ':~ Chem ~kbs  ~ol  "~0 :[9°6 . . . .  . . . .  : - , . p: 526. ' : ;  r .: ' . : a reh igh .  :Thegasifieationrltesperiinitof:generator: ~ -  , ' - : 7 , , . -  / ~ : :  : : :_ : . : :  :: 
. a r e a :  a r e  ,apprec iably  h igher  [ h a n .  those no rma l ly  ~ : ::  T b e :  effedt : Of promoters, iu': ac t ivated"  c / t a iys t s  is :~ ,:': ' - ,f:. 
: at tained in  ,fir:blown producer  operations and::[figber :studied by :means  Of X-r~/ys to  Sh0w that ' .certain addi- ~ (  : : '  
: than those :a t t a ined  i a t h e : : s t a n d a r d  ~.ater-gas g e m  " ' t ions 'produce t !~eirmct ivat ingeffeets :~  e : :: ': : V  
. Crater when  Using t l m  Same size fuel,  bu t  hpprec ia ) ly  ::: f o r m a t i o n  0f  numer0us a c t i v e '  
:: ! �u 'e r  t h a n  •the:rates a t t a i n e d  f0r  =the,puiVerized-fl~el::L :(thes ~ : : . ' :  ~i:: .?~:~ 

effects:by fav0r legr th ,  • ,-~ . 
nerous a c u v e  points  a n d  5ystabi l izinl  : ~i:: i:~:~ : 

~ese~specifically: active: me t a i  p a r t i c l e s :  X,ray:  phbt~ :: :: '-: : %.  :;::: ~ ::' 
:: ~processes. ~ :The, gasification ra tes : :per  u n i t  o f - g e n e r -  : grapbs, ~ p r e p a r e d : i n  the Usual @a~y:for 'p0wder  phi)C0-, ! ( : ~ . : ' :  :.:;: 
• : a tp r : :vo lume ~ar~ h0wever / , c0mparab le  :to::thoSe of  ?, i 'graphs,:::were,~ obtained ( 1 )  :frOm vari0ns ' fnsed,  Fe:':;:~ : ,:i -: ~(:::: 

: the pulverized~fuel pr0ceSses:i T h e  :qnaiit~ Of tlie ~ r a w  ~: o~ides h a v i n g  comp0siti0ns ndar  ~to Fe~O~ an t i  others:::: : : ,  ::-: :: 
gas f rom 0.- gasification Of a~athraei[4 wassuch :kha t : ( : : : r i che r , i n ,  ferrous:Fe::thau::Fe~O~,::(2)•fr0m ' ar t i f icial : '  : f :  ~:;:?:'~.( 
With a Slight reduction" in :C0; content  i t  cou['d be u s e d  ' : magneti tes  c o n t a i n i n g  vari0US amounts  Of :.ki.-o~ a n d *  : ~ :;: :-' 

: d i r e c t l y ~ f o r  the is0sYnthesls:prOcess: Ra~v g a s . f t ' o m  ::~: K:A1.-0Las promoters ;  and  .(8)' f r 0 m : t h e  Fe cata iys ts  : -  ,~  ~: -: ' 
/ t h e c 0 k e  a t  the:bighest  Steara : i  o , : r a t i d  a p p r o a c h e d :  ? 0b ta inedby  reducing these fused  oxides: :Ouexunct ion, : : : : .  : '~ 
: fhis Compositiou.: 'FOr ¢omoters  of An0 ,  anti K::kl . . . . .  

{ B : : : - C O  ratio " 
,r Cdnvefsiori 'to d gas ~ of  o~ • 1 =  of  t h e -  cv ..~ ~ a a . . ~  ~ . . . . .  - . . .... . - " ,. u . . . . .  ..... :~.~ ~.~ ,.euut:?tt,e.e OX- ::~. : : ,  

• nov . . . . . . . . . .  ' the:sh~ft r e ac tmn  m u s t  be used.: ? R e - .  ::ida ca ta lys t s  for  the synthesis of  NH~iS suggested. ~The ::: :: ' : .  : .  
:~:wat~ °:s~l~s ~ r ~ ) ~ e t g a ~ i , ~ l Y ~ r e s S ~ o S C : : g ~ n g  length O f '~he edge :0 f  the: hnit:icuye ::of n~agnetite , , ;as  :: :: , - : : /  ::: 

: i o s s  m a y  be : reduced  app rec i ab ly  by-O-sta~e o~esSure: ':: found t 0 b e  .4.=S,37+_0.010: ~x;:U; : In :magne t i t e s  edh;::: ~ ) : "  ) :  
letdown;,and by , r ecyc l ing .pa r t  of  t h e  gas:: :: Yl/tterlal " : r a i n i n g : a n  excess of t~eO::[his:substance)o'deurslas a: ;::: : =, .(:(,;: 
: andhea t  balances over the  producer  a n d o v e r  the CoRd: separa te  phase.  T h i s  p h a s e  :disappears  : w h e d  t h e  : :  :::.:" :5 

: yer[er :sys~ 'e in:are~sh0wn ' f 0 r : : t h e  pr0dudtion of  H~: equivalent :am0u~t" 0~ the :pr0mbter ,  .4.i-.o~.:~i:s added: > : ; ;" : :  :: ' 
: a n d  a?calCulated?mater ia l  :balance-is sh0wn for- the  :'- The  composlt ion of the:0xide is thus  "adjUsted:tOward,,:: : . :  : : 

: :  PrOdUction 'of  synthes is  g a s  of :2  : I = H ~  *: CO rat io:  : ': F ~ 0 ,  With  the: formati0U:bf FeA2..O~; wlfich is appai~ : : ' : :  : "  
/ : T h e s e :  balances indicate  some~of  : the ' f ac t0 r s  involved:  - ently in Solid solution inf i~e m a g n e t i t e . :  T h e ' v a l u e ' o f :  :: : ~ : : 



Ao f o r  m a g n e t i t e  c o n t a i n i n g  K-.A604 d i f f e r s  s o  l i t t l e  
f r o m  A~ f o r  p u r e  Fe~O~ t h a t  i~ i s  i m p o s s i b l e  to  dec ide  
w h e t h e r  o r  n o t  t h e r e  i s  so l id  so lu t i on  o f  o n e  i n  t h e  o the r .  
A .  f o r  t h e  a - i ron  o b t a i n e d  by t h e  r e d u e t i 0 n  o f  Fe~O~ is :  
2 . 859±0 . (}04  -~. 17. T h e  s ize  o f  t h e  u n i t  c e l l  o f  F e  in  t h e  
r e d u c e d  m a t e r i a l  c o n t a i n i n g  t h e  p r o m o t e r s  d i f f e r s  f r o m  
t h a i :  o f  p u r e  F e  by less  t h a n  0 . 1 % .  T h e  p r e s e n c e  Of t h e  

. . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  :i c . on proo , and pro r.es of coke used 
e r a .  d i a m : "  K i n e t i c  e q u a t i o n s  f o r .  t h e  f low s y s t e m  w ~ ' ~  r a w  m a  t e n v a -  ~ ' - n e  
d e v e l o p e d  a n d  t h e  e x p e r i m e n t a l  d a t a  w e r e  f o u n ~ b ,  ~ ~. . . . . .  A K r 0 x t d a t i o n  o f  M e m a  to  C a r -  
c o r r e s p o n d  to  a f i r s t  or~ler r e a c t i o n  w i t h  r e s p e c t  to ~r~ ~ ; $ ~ 5 6 .  X o S ~ n o ~ e  ' a n d  ~ y d r o g e n . ]  B u l l  C h e m .  Soc .  
T h e : p r e c i s i o n  of .  m e a s h r e m e n t  o f  t h e  r a t e  c o n s t a n ~ : : J i :  ~on ~ ? : 1  6 ~ 1931  PP. 1 0 6 - 1 1 0 ;  SoL p a p e r s  I n s t .  
d i s cus sed .  B e c a u s e  o f  s m a l l  c o n v e r s i o n s ,  a. h i g h  p l ~ ! : ~ 2 : ' J a p a u ' ~ h ~  , ' ~ e s e a ' r c h  : ( T o k y o ) ,  vo l .  25,  1934,  p p .  

h r ' ~ 1 ~hy~ . . . . . . .  " " • e i s i on  a n a l y s i s  f o r  1 ~  b y  m e a n s  o f  t e t on i  c o n d u c h ~ J ; ~ l ' ~  _^ .  o , , .  ~ A b s  vol .  25  1931 ,  p.  39o6. 
i t y  ce i l s  w a s  d e v e l o p e d .  A n  ef fec t  o f  r e v e r s i b l e  p o i s 6 ~ : ] ~ l  1 ~ ~ ,xd~-~ ,  ~ . . . . . . .  
i n g  O f  t h e  c a t a l y s t  by  w a t e r  v a p o r  w a s  e n c o u n t e r e L . ~ /  n t s  w e r e  m a d e  by a f l o w  m e t h o d  a t  800  ° -  

used:~n : /  
for t h e ~ ' , l  

voL 1%: >:~(I 14 >I 

C e m e n t i t e . ]  SeL R e p t s .  T 6 h o k u  I m p .  u m v . ,  ~er .  ~ ,  
voL 1, No.  1,  1949 ,  pp.  6 3 - 7 0 ;  C h e  m.  A b e ,  vol .  44,  

1950, p.: 9 8 8 7 ,  
I n  t h e  c o n v e r s i o n  o f  w h i t e  e a s t  F e  to  g r a y ,  nam e ly ,  

decompos i t i on  o f  c e m e n t i t e  to  F e  a n d  g r a p h i t e ,  i t  i s  , 
a s s u m e d  t h a t  : ( 1 )  T h e  r e a c t i o n  o c c u r s  s e l e c t i v e l y  a t  
t h e  s u r f a c e s  o f  a n u m b e r  o f  s i n g u l a r  po in t s ,  a s  r e a c t i o n  
n u c l e i ;  (2 )  t h e  n u m b e r  o f  r e a c t i o n  n u c l e i  d i m i n i s h e s  a s  

c o m p o s i t e  p r o m o t e r ,  K a n d  .4.I o x i d e s ,  i n  t h e  r e d u c e d  
c a t a l y s t s  h a s  b e e n  f o u n d  to m a i n t a i n  a l a r g e  s u r f a c e  
n f  F e  by  p r e v e n t i n g  t h e  r a p i d  g r o w t h  o f  t h e  :Fe  c r y s t a l s .  
3 7 4 9 .  %Vxx~ooP, R. ,  A~n Wr~ZEL~t,  t L  -H.  K ine t iCs  An 

T u b u l a r  F l o w  R e a c t o r .  H y d r o g e n a t i o n  o f  E t h y l e n e  
O v e r  C o P p e r - ~ i n g n e s i a  Ca t a ly s t .  C h e m .  E n g .  P , ~ g -  ' 
r o s s ,  voL 46 ~'o.  6 1950,  pp.  300 -310 .  C h e m .  Abe. ,  vol.  
44 ,  1950,  p. 6713.  

i C a i n l y t i e  h y d r o g e n a t i o n  o f  e t h y l e n e  o v e r  C a = m e g  - 
n e s i n  c a t a l y s t  w a s  s t u d i e d  e x p e r i m e n t a l l y  a n d  t h e o r e t i -  
c a l l y  a s  a n  e x a m p l e  of  t h e  a p p l i c a t i o n  o f  c h e m i c a l  
k i n e t i c s  to  a con t inuous - f low t u b u l a r  r e a c t o r .  M o s t  
e x p e r i m e n t s  w e r e  i s o t h e r m a l ~  a fe  w e x p e r i m e n t s  w e r e  

~ Exper ime~  
F l o w  e q u a t i o n s  a n d  p r e c a u t i o n s  t h a t  m u s t  be  ~ ~ , 0 0 0  o v n t h  a n d  w i t h o u t  c a t a l y s t s  on  C t t r - a i r  a n d  t h e  r e a c t i o n  c o n t i n u e s ;  a n d  ( 3 )  t h e  v e l o c i t y  o f  move=, 
t h e i r  d e v e l o p m e n t  a r e  d i s c u s s e d .  A m e c h a n i s m  fo r  ~ [ .~0Hc-0 :  m i x t u r e s .  ~NI a n d  Co w e r e  e f f ic ien t  c a t a l y s t s  : m e a t  o f  a r e a e t i n n  zone  in  a f i x e d  d i r e c t i o n  i n  u homo- 
h y d r o g e n a t i o n  r e a c t i o n  i s  p roposed .  ~: . m ~ n d  t h e i r  a c t i v i t y  w a s  p r o m o t e d  b y  a d d i n g  v a r i o u s  geneons  c r y s t a l  g r a i n  o f  t h e  r e a c t a n t  does  n o t  v a r y  a t  . . . .  
3750.  W x s o c ~ ,  5 .  t O n e - S t e p  C o n v e r s i o n  Of  ~"  e f f ic ien t  c a t a l y s t s  of  t h o s e  s t u d i e d  c o n s t a n t  t e m p e r a t u r e .  O n  t h e  b a s i s  o f  t h e s e  assumP~ 

M o n o x i d e  f o r  R e n d e r i n g  I l l u m i n a t i n g  G a s  ~ / : q d : S N i _ ~ e 0 ? 2  t N i - S l 0 : .  I n  t h e  p r e s e n c e  o f  t h e s e  t ions ,  t h e  f o l l o w i n g  e m p i r i c a l  e q u a t i o n  w a s  d e r i v e d  
so'nous.]  P l y n ,  V o d a :  z d r a v 0 i n f  T e c h n i k a  I :~data lys ts  t h e  r e a c t i o n ,  2 C I ~ - O :  = 2  C O + 4  H : ,  p r o -  f o r  t h e  r e a c t i o n  v e l o c i t y  c o n s t a n t  a s  a f u n c t i o n  of  : W i t h o u t  Conten t s  : K = 5 . S  x 10  ~ C ' '° S i  ° "  

p.  1 8 4 ;  C h e m .  Z e n t r a l b . ,  1 9 3 7 , - 1 I ,  p. ~ ' :  eds  a l  :q . . o * I ~ - ~ / T .  : : : [ i ~  c~ 193T" m o s t  U a u t i t a t i v e l y  a t  850  ° - 900°  t e m p e r a t u r e ,  C,  a n d  Sf 
ta lys tS  m o s t  "of t h e  CH~ r e m a i n s  u n c h a n g  ed  a t  1 ,000  . T c h e m .  Abs. ,  vol .  33,  1939,  p. 4763.  

F u r n a c e ,  c o n s t r u c t e d  b y  E s k r e i s  is  d e s c r i b e d ;  i t  is  ' : ~ . m ~ - :  Yos~ i :~oRi ,  K .  s e e  a b s L ~ 2 0 0 ,  2201,  2~02, 2203  ~ . yo~No,  D . w .  Seo abs .  3238.  : . . . . . .  
s u l t a b l e  f o r  t h e  c o n v e r s i o n  CO-}-H=0-----CO~c-~eaHc: a s  w e l l  . ~ ~ - : .  ~ 0 4 ,  ~ 2 0 5 .  Y ~ - a ~ o ~ ,  M. ~ e e  abs .  1119,  i 1~0 .  
a s  t h e  s t e  c o n v e r s i o n  a c c o r d i n g  to t h i s  r c t ion  and : ~ - i .  : v . . . . .  ~r~ V S e e  abs  1897,  1898,  1399. Y u x z o ,  U.  S e e  abs .  2 0 1 9 .  : 
t h e  r e a c t i o n  C0-{-3  H==CI:I(-F-H;O.  It o p e r a t e s  On ~;he ~ i ~ ! ,  • 
p r i n c i p l e  o f  t h e  s u c c e s s i v e  c a r r y i n g  off o f  t h e  excess ~ . . . . .  , " ' " Z 
h e a t  a l o n g  t h e  w h o l e  l e n g t h  ? f  th:~ f u r n a c e  w i t h  the  ~ : ~  . . . .  
p r o g r e s s  o f  t h e  r e a c t i o n  so  t a t  t e p o d  cts  of  the ~[!i : " ' n u t e s  I t s  a c t i v a t i o n  e n e r g y  in  t h e  r a n g e  16o ° -195°  
~eactlonlea~ethefurnace~thafinnitemperatureof " i ~ ZA~0ZOTSKXi, T : V  , g e e a b s  ~913 . m ~ - ~ - c a l  e r m o l e  T h e  s a m e  h e a t  et~ect 3 4 k c a l  - 
• " " "" ': : • " . i s l e ; 8  - " P  " " ' " a 
r u n e  .)-glo -- vrvT 'rp V AND S N I O U R O V S K A ,  7L. 0 .  [ D e -  , o ~  ~ n l ~  ~,,~ d i s a n ~ e a r e d  i s  f o u n d  m c o n t a c t  w i t h  

~ v :  - o w  . : ; '~[7~ 3758, ~AnoLOTS~--~.--- / ."-7~^^ ~ ~ , .~ .  C a t a l y s t  i n  A m -  - ~  ",C%~-W" ~ , . ~ - = . -  - - ~ - l v s t  n r e v i o u s l v  exposed  to 
I~ " e r m i n a t i o n  o£ the bnt-za~= v~ ~- . ~ - . ±UU : ±£I:....---~..-~, uu ~t ~..~. ~ = - : 

. ) : : ~ - . :  t n i a  S y n t h e s i s  ] B e r .  F i s s a r j e w s k y  1host. phys~d ~- CO: T h i s  a g a i n  i s  e v i d e n c e  f o r  t ~ e  2eeu_rr_enoce o f  r e :  : 
. . . . . . . . . . .  5 3 . m o ,  . , . ~ a  %Viss U k r  S S R .  vo l  1 2  1940,  ~ .  - - ~ 0 n  ¢II~ • r e a c t i o n  ( I I l )  ~s ou~ oz ~ae q u ~ . r ~  - -  . : 

. ' : :  " " " 7 r - m~'.: u n e . m . ,  , . . . . . . . . . .  ,~ 31% • C h e m .  Abs . ,  vol .  30,  194 t~  - ; i n  0'~S i n s i n n e e  o n e d o e s  o b s e r v e  f o r m a t m n  o f  m..0 . . . . . . . . . . .  .... 
a n s t e u i t e a n d  F e ~ C :  : I ~ - F e - { - C = F e ~ C "  A F ~ , = 9 , 3 0 0 c a l . ,  ~ "  2 3 " ~ e 3 m  u . . . . . .  " ,  . . . . . .  . f u r t h e r m o r e ,  s u b s e q u e n t  a d m i s s i o n  o f  H-. a l o n e  pro-  : 

permitted to assume modest temperature variations, principle of the successive carrying off of the excess • ' " Z : ' ' " : 
Experimental conditions were varied over ~ the follow- - heat along the whole length of the furnace with :the ' ; i 
ing ranges: I~- concentration, 32•6-95•2%; tempera- 
lure, 9°-79°;. space velocity, 0.20 .e 10+.32.0 x 10-~ 
t o t a l  m e  L p e r  Icc. see.  ; Cata!Yst p a r t i c l e  s i ze  r 0•1o84}.279 

L~ y a . ~ ' ~ Z ~ K I x  N. ,  A .  S e e  abs .  3 5 3 6 .  - i ~ : i ' , ~ a a s t e a i t ~  
' Y ~ t , ~ n ~  H ~ e e  ab  1893 : . A H ~  12  300  c a l  ~ 8 - ~ = 9 . 9  c a l . ,  8 ~ , = 3 . 8  c a l .  p e r  degree,  m ~, - . . . . . . . . .  c a t a l y s t  u s e d  i n  N H ,  s y n t h e s i s  - d u c e s  h y d r o c a r b o n s ,  w h i c h  i s  p r o o f  t h a t  ~ _ 

: "  ": ' :  ' ". "" • - . . . .  : F r o m  i t s  f r e e  e n e r g y  o f  f o r  n a t i o n  Fe~C i s  s t a b l e  above ~ A b o a t  1 gin .  oz ~uu ~u  ~ o n d  c o n t a m m  a . . . . . .  • . . " u b e  k e  t a t  - 3 "  a " " g been  f o r m e d :  O n  m o r e  p r o l o n g e d  c o n t a c t  w i t h t n e g a s  " ,  - • . , : ,  
YA~t~na T S e e  a )~  1890, 1891  1909 ~" lncod m ~, t P r n d u a l l 5  w h i c h  : " . . . .  " ..... ~ "  " : " : :  7 5 0 %  A u s t e n i t e  b e h a v e s  a s  a n  i d e a l  So!uUOll a n d f o l -  : l [ ~  ~wa~ P e s o l u t i o n  of  t h e  dye  A t  d e f n i t s  t i m e  i n t e r v a l s ,  m i x t u r e  t h e  h e a t  e f fec t  decreaSeSacgtion ,'~V~,: H o w  

: YA~n~.~mr0, K .  8£e  abs.  1801, 1 8 0 2 ,  1803.  : l o w s  R / m u l l  s l a w .  :. > ' : ' m~,,. , benzen . : = ~ a . . . , .  - n d  t h e  d y e  c o r n  i n d i c a t e s  b e g i n n i o g  O c c u r r e n c e  o [ r e  ~ ~. . " . ' 
3751 .  Yme C . P :  I n f l u e n c e  o f  D i s s o l v e d  C a r b i d e  On the  y . x s s m o  R :  S e c  abs .  1896. : .  " : . ~ san,pieS, o f  solut~t~Vemri%~d~w~th a p h 0 t o c o l o n m e t e r ,  e~'er, i n  t h e  i n i t i a l  s t a g e ,  t h e  p r e p o n d e r a n c e  r e a c t m n  :: : : . 

M m  a n d  M e t  E n g  T e e h  P,~b 3S ~ I 9 3 1  19 p p  . . . . ~ ' - : : : .  :The a r e a s  w e r e  c a l c u l a t e d  by  t h e  m e t h o d  of  E m m e t t  is  ( I i )  

• w h e r e a s  ' the  c u r v e d  S o l i d u s  is  o b t a i n e d  by h e a t i n g  z , . - ; " " " - :  ~"  : :  : .  " m . . . . . . . . .  : L  W S e e  a b s  i 7 0 8 .  " ~= . t ~ ' ~ ' F u e l  k " e  ̀  v 0 1 "  1940  PP 70 -71 .  . . . .  : : " 
. s a m p l e s  t i l a t : h a v e  a l r e a d y  r e a c h e d  r o o m ~ t e m p e r a t u r e  " : , : R e s u l t s  o f , o t h e r  w o r k e r s  s h o w e d  t n a t : u ~ e r e  i s  n o  : : : .... • ~A~, .ST  . . . . . . . .  ' V K G ~m . . . . . . .  - ,- ~ , - - ,  ' " 

" "- . " • ~ " e lmn~e  in  c r y s t a l  s t r u c t u r e  o f  s ingle :  c r v s t u l s  of  m a g - :  : ! .~ 37588 ZAtnz.w~fA~-: I : '  A. : A,~n .K~o~tv ,~xo% : .  - ~ H ' KSlbeD c l a ims :  to h a v e  d e v e l o p e d  s t a b l e  : d i e s e l  , , 
Fe~C e x i s t s  a s  a s t r u c t u r a l l 5  ~rab le  p h a s e  t h a t  t he  auS . ~ _ - . . . . . .  c ...,,~o~;~ m : . . . .  ~:~ ,u~  W ~ e r - l e t h l n  o f  c a r s o n  ~zon- ~ ~" ~ . , , ,  ~ . . 1  ea r  . i l  a n d  K o g a s i n  u t i l i z i n g  t h e  se lec-  " : >  
t e n i t e  - u m s t  ~;edtss0ive. T h i s  l e a d s  to  t h e  c o n c l u s i o u  .- n e t t l e  a n d  n e m a t t t e  w n e n  pa.lce!~, m s~rqng  m - ~ z : : :  : | :  : [ I m t m t  ~ [ a g e s  .u~ ~ i t h  ~ i e k e l  C a t a l y s t  a t  t i l e  . ~ue, s ~;~.. .2ac~]~on o f  t im la t ter"  to r e m o v e  c o n s t i t u e n t s  " : : , " 

h n a ' a l n  r a n  f t h e  C in ' f i e l d s  I n  t h e . p r e s e n t  t l v e s t l g t t t o u  n u u s  o~ e , ~ . ~  : '  ~ o x i d e  a n n  r~vurug  . . . .  ~ . .r ~ ^ ~ " a d "  t i r e  so tvu-~  ~ " • i = to be  t h a t  w i t  i ' e e r t  " , ge  o t e l a p e r a t u r e  • , . . . . .  . • ' . . . .  . ' - " . " " -- ~ ~ . l s o i i n e  j ~.,uK~, a' - '  ~ -T i le  r e c e s s  *s s a  u .- _ 
• v t i e  F e  w e r e  a n a l y z e d  bv X - r a Y s  to d e t e r m i n e  ~ h e t h e r  ~ . . . .  T e n l p e r a t h r e s  o f  S.~nthesm o f  "22 . : o ~  eo.t~ h a b l e  to c a u s e  c o k m ~  P . . .  m ~ ^ , ~ , t e r  - : " : s o l u t i o n  i n  a u s t e n i t e  ln t l s t  be  i a  t h e  f o r m  o f  a c a r b t d e  . . . .  . - " • - " . - xv5x i ~ * - ~ -  ,' - ~ ' r a t u r e : z a r  oi ls .  J .u~ ,~b ' : - 

• . - . t h e r e  i s  any  c h a n g e  m t h e  r a n d o m  o r i e n t a t i o n  of  the  k k a d  ~Nauk S. S S. I t . ,  vo l .  ~S: , PP . . . .  . : a p p h c a b l e  al~o to l o w - t e m p e  - ' • ' - r ~ • • ' ' : :  
,, .3752.  - - .  T b e r m o d y n e m m  S t u d y  o f  t h e  P h a s n d  . : : . . " . . . . . .  : . . . . .  ~ ~ , _ , , . .o~" " ~  7 - ; ~ . ,  * h ~  vo l  45  1951 • P 8 3 3 6  " .  h a v e  i n h e r e n t l y  h l ~ h e r  c e t e n e  n o s  S .xnthe tm h~doo  ' 

m " - : n t in  te crySta lS  or. n l e . o r a e r . o z x v v  .~, ~ o u n u  m t .vo~ ~ ' ~ " = ~ "  ~ '  " ' " " " ~ c e t e n e  no oz • v E q u i l i b r i a :  i n  t i le  SYste : I r o n ' C a r b o n .  Ani ;  I a s t  : ' , : ., , ~ ' . . . .  ' ~ -  . ~ - - - ~  h ~ t w e e n  C 0  o r  a m i x t u r e  ~ . r h n n S  o f  t h e  K o ~ a s i n  t y p e  h a v e  a • - ,  
• a n  M e t  W!n~ T h P u b  : ~ 1  1~'~ 1 •)a nu  - • f i lms w h e n  p l a c e d  in  s t r o n g  m a g n e t i c  ne rds  up  ~o z Dt~ ~ "  ' : B e a t  e v o l v e n  o n  conu~u . . . .  - ~ " '  - b i n -  N i  ~ 1  ' . . . . .  - : - -  - - "~ '~  "- m i x e d  w i t h  ta r :  o i l  o f  ~0 ce t ene  : , - 

,: ~ I ! n  a t ~  ~ o ~ , ~ e c ~  : ~ _ ~ .  : : 2 , L ~ r v  , 7 "  Y ~ "  : g r a s s e s . _  I f  so, t i l e  u n i f o r m  c i r c u l a r  d i f f r a c t i o n  p a t -  | .  1 C 0  : 1H-. a n d  a s k e l e t o  n N i  c a t a l ~ ,  o y ~ e a c ~ . ~ n ~  i ~  and ,  When aoo.u~ ~ 7 ~ l ~ & ~ e - n e  n o ,  l s  o b t a i n e d ;  W h i c h : I s .  ,:: : : :  
, a n , _ , : :   e,.os resul.n  from the randomly oriented c..'sta  m red.cod hy : ,  h r .  a t l g ~ 0 : r a e s ~ t [ : : e ~ e r m o m e t e r  ; n o ; ; a  ~ n ~ e ) e ~ e n q u a l l t i ~ e s  to c o m m e r c i a l  diesel ,  o i l  o f .  : .  : 

% ' ~ : ' ~ - % ' ¢  ~ . . . . . .  D" - ~  ~ 2 " ~ ' ~  ~ °  : " ~  ~ ' : ~ ' : : ~  : ' s h o u l d  b e c a n s e o f  t h e  p r e f e r r e d  6 r i e n t a t i o n ,  b e c n a n g e a :  : | : ,an:.4-1 c a l o m m e t e r  w t u t ~  ~ ~ e  g : ; _ . . . ,  180o 185o . . , y - -  - ~x_:  ~ .  _4. 4 5 " 5 5  K 0 g a s i n - - c o n i - t a r - m l  mix -  . . ,  
• a n u m e  m s a ~ r e e m e n ~ s  r e g a r a m g  m e  s n a p e s  oz ~ne . ' " ~ a r a l l e l  " ' " 0 5~A0001  ° i n  expe rxmuut~  ~ - , := p e t r o l e u m  u [ , g  . . . . . .  • o t t o -  ' - ' . . . .  . - , . • to s h o w  g r e a t e r  o r  l e s s  d e n s i t y  a lono  a d i a m e t e r  P : a c c u r a c y  0, 00  " ' ' .  - : W i t h  t h e  a i d  o f  . . . . . . .  t e r  r e  r.'ttes t h a n  a n  u n n a m e d  p - - -  , : , : .  

hqur .dus  a m l  s o l i d u s  a r e  p o i n t e d  o u t  T h e  Fe--O din-  ~ I~hn . n n l ] ~  rnn naris,  ~nr~a ~hnn fllnn~" thp  thor  m ~ . e h  f l a w  a d c i r c u l a t i o n  s s s t e m s  , t u r e  s h o w s  b e t  p pe  . . . . .  : 
• ~ . , " • , ~o ~.~ - ~ - e - - ~  ----g . . . . . . .  e . . . . . . . . . .  o ___ o : • m ~  . . . . . . .  n . h a n ~ e  o f  p r e s s u r e  ' " ' - - " g r a m s  w e r e  r e p l o t t e d  a n d  C ~ a s  c a l c u l a t e d  a s  tool.  % - -  , - . . . . .  - - - - dero-  : • • e a s u r e m e ~ t s  o f  t h e  c ~ , '  l en to  f u e l .  , 

~ lo - - s - - -= -  - . ~  ? r .  - ,  . : - o . , . m  ~.. ~ - t ,  . . ~ e  w ~ r  . . . . . . . .  t h e  o r i e n t a t i o n  T h e  a v e r a g e  o f  a l l  t h e  m e a s u r e m e n t s  " m : :  c o n t a c t  6 f  CO w i t h  a zres~}# p :y, . . . . . . . .  a 'Ph i s  T- boas  ~ r o m  u a r e u a ~ '  . . . e  ~ a  o .~r~o:~r  Chem:  kbs'  ' - '~Tv 
: l a t e a  a n u  v u t u e s  t a k e n  z r o m t a e v a r i o u s  ~ e - u  u i a g r a m s  : • ~ i ~ .e ;n  n ¢  ~-ha in~'An~it~p~ nlonv, tb~  ') d i a g r a m s  o f '  " m ~.~lx.~,l n w r  85 k c a l  p e r  m o t e  g a s  a l s a p p u ~ = u .  - -  S S S R , ro t .  ~u . t u ~  wt.. - - '~ -~"  " * " . . . . .  

w e r e  s u b s t i t u t e d  to  d e t s r m m e  w h i c h  w a s  t h e  m o r e .  , h n ~ n n o  +l ,a  , ~ , i n e ~ , ,  ha~,l , e ~ ; h " t o d  ¢0 i n c i d e n t a l ,  • .~ ~^ ,~  a o r n b l v  h i ~ b e r  t h a n  t h e  h e a t  e f fec ts  p e r  l ;  , vo l  42  1948  p 6olO - 
n e a r l y  c o r r e c t .  T h e  r e s u l t s  m d t c a t e d  t h a t  m t h e l i q m d .  " : . : g  . ~ - ~ .  • . . . .  +h~ a~, -o~.~i .  - - , 1  l l a n d l i n e  of ,m a~ . . . . .  a r i a  ~" ' o f  a n y • o f  t h e  ~ p os s tb l e  zeaec  ^ n ~ ~ .~ .o~  . f '  f r e e ' e l l - r a d i c a l s  m t h e  F i s t  e - : , -  

s t a t e  C e x i s t s  m a i n l y  a s  Fe~C, b u t  i n  t h e  s o l i d T y - F e  At . s~u~) .~  " r ~ l n s ~ o n .  " ~ h e m o s t ~ ' ~ u [ e ' c r y s t a l  agg r e - :  m :  g a s  ~ ( ~ c - t - c ~ .  42  9 ;  ( I I )  2 C 0 + 3 N I ~ N i : C + C O p  : ~ ~ c c U ~ ' s y n ~ h e s i  s i s  c o n s i h e r e d  d e m o n s t r a t e d  by .th e : ' . '  :' 
i s  d i s s o l v e d  a s  C. T h e  c o r r e c t  l i q u i d u s  b 0 u h d i n g  : t h e . .  ~ ' . '~ : ' . . '~ j~"~. '~^ _ ~  ^ : ~ . ¢ ~ , V { a  :, m a , m e t i c  f i e ld  T h i s  m :  ~ $ ~ . - ' / r q ~  b _ C 0 ~ 2 H . ~ C H , - { - C O : ,  '30.15;  ( I V )  . ~ u - j -  --~r~p~_~x~,~ _" o f  CJ=I, i n t r o d u c e d  i n t o  t h e  r e a c t i o n m r . x ' •  : " 

f ield:  A - l - m e l t : i s  p r o b a b l y  t h a t  o f  R u e r  a n d  Goe rens  gates ~.~.=~.:.$.::~:~=,,~ ~..oh~,nn ~. r ~ n r d  to J ~ o ~ ' ~ : ~ ' . ' ~  1 6 0 " "  ( V )  3NI-{-C0°rH:-+NhC--}'~:O " /" m e ~ n y ~ a ~ f  . . . .  I t h e  n r o 0 f  t h a t  t h e s e  r a d i c a l s  aCtua., u y  - 

m~ I164) with N~ and A at temperatures close 
m~ ~' densation 

I I 
• i 
: :,:li 

7 ~ :  ( I ) 2 C 0 ~ C +  CO:, 4 2 . 9 ;  ( I I )  ~ , 

O em vol 1" 101   hieh is  lends  s t r e n ' t h  to t h o p r e v i o n s  eonriusloo in regard to ' al heat  effect  tha s t , d i e s  
.... ( "~ " ..... •-'- P ) ~ ...... ' the ultim'i~e nature of man'netism namely that the ~ | : 11 ~ kcal " '2he abnormally h'g " "ti~ = within the ori.~nate frown C0+H=. Compar~.tive kln~ic~ from : 

convex In the A-nelu C is dissolved as such in the: :': ~ "- ", nenrn;~ ,~n~rtV " ; * ' ' ~ ' ~ %" ' •"" ~e attributed only to a camngu - %~ ,~¢ -f formation of nyurocaruo ~ • 
• m e l t . '  l=Feat o f  t r a n s i t i o n  o f  v -  to  A L F e  l s  a b o u t  2 O ca l ;  . ula~mae~n is  ~ -  ~ . - . ~ - - ~ - . ~ ; ~ •  . -  : . . . . .  . . . . . .  J '  ~ ° , ~ a s ~  C ~ e l f  spec i f i c a l l y  to  p a r t i a l  r e c a l e s c e n c e ,  , 0 a  o ~  .~ni~ r o ~ o ~ n ~ t i o a  o f  c a r b i d e  m t h e  r e a c t m n  b e t , s e e n  . 

n xoHg ~ ~ ce a s h time after venue u T duetl0U of the cal i per gin. and accordi gly the heat of fusio n of 7-F e is . . . . . ~ ~ u . ~.~'.L~ ....... -~ ,~ ~ ~ons~utive admissions Of CO,.eac _ , ..... "~ i CO and' the c,'italyst, and of the re " . . _~,,~ _:: : 
about f~k4 caL pe r gin. ~ : i - .. YOKOX~AKU; ~c; b'e~ :a0s. lu~ ~u~U, ~uzU, ~* • ~ e ~h~ onenlvSt With~1~ ", the heat en:ecu arops ~u m~ - .... z, ~qve demonstrated that in~ermuuas~ , 

c. c. =. Free  "tropy. : 19 3, . , 4 ,  19, , : • = i :  at about k.cal.      d; or '.tio'-plays 
' a n d  :Hea l :  o f  F d r m a t i o a  o f  Fe~C - T r a n s  F a r a d a y  3755.  YOICO'¢A~rA• T .  i O n s - P r o d u c e r  ~ u r n a c e  w ~  • ~ a a r e d  T h i s  c o r r e s p o n d s  to t h e  e a r  . . . . . .  - , - " -~ oR Co ' a n d  o n  Nt .  - T h e  ~ , i s c a e r - - ~ u v o ~ ,  , 

19 , !  atou'<m:reaetten V tsexe  ed,   o e  t2tio  ;oceedsbywnyoftheintVlne iatV ! .me  ,?O t   : 
1933, p. 46~ ' pp. 9-]i; Chem• Zentralb.~ 1941,~ii, p. 2u~. : • H~-O f0rmatlon withl CO alone• .±-an ra~ ..... ~^w " CHOH-I-H:-~H:0-{-CH-'- Closely retawn ~o ~ 

Following values are calculated from existing equi- DiscuSses production of synthesis gas for ~ and • (If) passes through a maximum w'tam ~ne ~ ~= ..... i i . i ' ' ' ~ . " ~ 
lilthrium data' on CH~HI and CO-CO. mixtures over motorduel catalysis, operating constants ahd gas proP- l : . " • i : . 



nlsm Is the catalytic hydrocondensation of CO with S-nth " : . 
ole.fms (CJ~ C~I~I~, C~I~, ere.) to Saturated and -~ ~Y- ~s:. L Sulfur Compounds in the Prod 
saturated aBphatie hydrocarbons and *h ..... ' -~'~-" ~2~ermat ~eComposiaon of Wood ] Les-~-~;~ Uets of I 
hydropolymer iza t ion  of  -~o~-~ *^' ~ ~.: y. ~a~ta,y~,c :'~o. 4 1939 pn pc 96 . ~ + . ,  w ~ e  ~ ~,z"~ ~u. ~-rom,. ~1[ 

. . . . . .  sa~ura~ea a n d  un-  1939 'n 117" ~ , ~ , $ ' " . ~ "  . 7 ~ e -  ra~" ~nur. ,  ~N'o ~ "  ] [  
' -" , . . . . . . . . .  , vo,. o.~, l u 4 0 ,  p .  5 2 7 ~  " " I 

I~-TERATURE kBSTRACTS 4 9 1  

CuO being reduced completely and  the  z a o  par t ly .  I n  ~ :  w i t h  n . -a lkanes and  the i r  l i n e a r  der ivat ives ,  u r e a  
~i':DrmS crys ta l l ine  complexes ;  consequence, ~ -b ras s  i s  formed,  the  Zn  con ten t  of  
/ eycllc hya r oca r bons  anc which increases  w i t  h d u r a t i o n  of  contact .  

-:~l~e effects  of  t ime,  cm 
T~ox~s~ya_ + |  :flon o f  u r e a  solvent ,  c, 

[U t i l i z a t i on  of :C '  ]I- :'~olume of  w a s h  llqnl~ 
the Dry  Dis t i l l a t ion  of W ~ a  e ~ : 6 ~ n d i t i o n s  w e r e  appli~ 

• . . . .  ,,vu : ~ !  nched hydrocarbons  II Composition and Yield |:.+:bt'a C0--pound 
Oases  Produced D u r i n g  D r y  Disttlla | ~  fleaS. 

32--40: ~ : s t i t u f l o n  occurs  
Chore: ~ l i n e a s  chain,  of t  

::~-;stmple molecu la r  
: ; . : :~  !retrained. 

:I':~was foun 
| ~ o f  adduct  

~ :  heats of 
|::~:: bonding, 
f~,~ 'adduct 

p a t  _urated al iphatichy_drocarbens,  o c c u r r i n g  only in t he  
rosea te  oz some (~- ,  7~) CO. I t  is  obvious  tha~ these  

reac t ions  a re  de te rmined  by i n t e r m e d i a t e  fo rma t ion  of  
CH~ rad ica l s ,  (See abs.  78,~+ 792, 795, a n d  37610 

- - - - - - .  See abs: 793, 794, 795, 796, 797, 798, 799; 
300, 301, 802, 802b, 992% 303, 1704, 170~, 2918, 3598. 

3?64. Z~E~,0CH~IX, ~f. ~.~ L,~sB~x S . I . ,  

P e r m a n e n t  Gases  F r o m  
fo r  0 rgan i e  Synthes is .  I I .  
of  P e r m a n e n t  

w i t h  mos t  branched and  
and  t h e i r  der iva t ives ,  t t  does not. 

effects  of  t ime,  concent ra t ion  of  urea,  concentra-  
o f  u r e a  solvent ,  concen t ra t ion  of n -a ikaue ,  and  

of  w a s h  l iquid w e r e  s tudied,  and  op t imum 
w e r e  applied in  the  separa t ion  of  uu- 

f r o m  complex petroleum f rac-  
Compounds  such a s  2-bromo~ctane,  where  sub-  
,n occurs  a t  a point  o the r  than  the  end  of a 
chain,  o f ten  do not  yield u r e a  adducts.  No 

3770. Zone, H.I [Carbon  bIonoxtde,Hydrogen Synthes i s  
a t  L G.  F a r b e a i n d u s t r i e  A.-G.] F I A T  F i n a l  Rept.  
1267, Apr i l  14, 1949, 173 pp ;  P B  97,368. 
P a r t  1 of  a 3-par t  r epor t  compiled by G e r m a n  tech- 

nic ians  i n  the  F rench  occupation zone. I t  conta ins  
t h e  following p a p e r s :  (A)  Researches  on C0-H~ Syn- 
thes i s  in the  Badische  Ani i ln  und  Soda F a b r i k  Labe ra -  
tory  in 1925-194g, Dr .  F .  D u f t s c h m i d ;  (1) Develop.  

:3761. Z~L~as : f f ,  N. D xxo  S~UI~:L~ ~: I ~Pecnl i - -  ~on . ]  Lesokh lm.  Prom.,  No. 5, i 939  
Convers ion  o f :  Cyclohexane in the  P r e ~ o a  - ~  - ~ m m .  ~ezerat•  Zhur . ,  Ne. 12, 1939 ~ '  ~PP'- 
xsm~el Ca ta ly s t . ]  Compt. rend acad  ~ ;  ~ " ~  ~ , a  : A-bs, vol. 36,1941, p. 878 ' ~" . . . . .  ' r a t io  of  u r e a  to C a toms w a s  de- vol. 3, 1934,: o 5 ~ - -  " " . . . . . . . . .  ~" ~ ,  3765 " . . . .  meu t  of Fused  Fe  Cata lys t s  According to Resea rch  by 

PP. - - o ,  ( in G e r m a n  . 2 5 3  • • Z r m ~ o c ~ n %  ~L N Ut i "  " ; Abs.,  vol. 2S, 1934, p. 7252 • ' p ) ,  Chem. n e a t  Oases F r o m  *~.^ ~ - - [  ~-- h.'zatmn of  t h e  Perma~ : " An empir ica l  va lue  of  0.8-----0.1 for  t h e  ra t io  E. L inckh  and  R.  K l e m m ;  (2) Oil-Circulation Process ,  
• " ~ = Dr .  F. D u f t s c h m i d ;  (3) The  H i g h - P r e s s u r e  Gas-Cir-  . - . .  Organic  Synthes i s  " I I~ .~  y ~_~%t~lm°.np°r~omW°°d for : found  f o r  cha ins  7--32 C a t o m s  long. T h e  hea t s  

I n  the  presence of  a Nt  ca t a ly s t  p rec ip i t a ted  on .No. 9 1939 pp ~ - 1 4 -  'Chore Zent ra lb  1940 oL 2 '. adduc t  f o r m a t i o n  were  m e a s u r e d  for  s t r a i g h t  chain  ca i a t i 0nProces s  fo r  the  Synthesis  of E t O H F r o m W a s t e  
AI(OH)~,  eyelohexane ( I )  in H~ a t m o s p h e r e  a t  330 ° -  1106 " 'Chem .-kbs, vol  '35 1 ~ 1  p ~159"' , I ,  p. olefins alcohols, bromides  mercap tans  and  r, . . . . . . . . . . . . . . . . . . . . .  
360 ° undergoes  a pecul iar  conversion w i t h  the  fo rma-  Permanent-  . . . .  ~ es ters :  F r o m  a compar ison  of  this  hea t  w i th  the  ~ e s ~ s  ~'omC* ~oa:nad~{-- ~e% m~r~he~o)f ~hYeaz~a~n~n ~: : 
tmn  of  complex hydrocarbons  Along  w i t h  a dehydro i s  uneconomical owin t o  the 10w heat  e a t i n , .  Thls ts of  c r y s t a l  t rans i t ion  fu s ion  vaporizat ion ~t . . . . . . . . . . . .  "' ~ - gases" a r e ' n o w  used fo r  h ' "  of  ( I )  to C,H, a deep-seated c leava=e takes  ~" ~ a . . . . .  , . . . . . . .  " ~ , ~ - ~ o  e - rmat ion  u - e a  .~aooratory, .tu~a--~.u~, A. ~eneue rmann ;  (G) Hydro-  

~000 cal er m = g ing  va lue  2 000- .m,~, a . . . . .  ~-~-"r', .-='% .~-~ ~,. . . . .  Y' *~ ~ ~losel carbon Synthes is  F r o m  CO and  H= W i t h  Fe  Cata lys ts ,  : place wi th  the  fo rma t ion  of f r ee  OH,  r ad ica l s  T h e s e  ' • P • a n d  hi h CO ' not Gas-Cirenlatto. Pro ess, and Foam Process. W .  are, in art redu . • . • ~ . , g -- content, 50%' 
. . . .  a p  ~ ,  . .  e e d  to OH, and  m p a r t  combine wi th  p a ~ s m ,  the gases  a n d  s t e a m  over Ni  . B y  !~: ~ u s a n ~ ? E n t a l n  PinhYibitors p to rid'duet fo rmat ion•  T h i s  M m h a e l .  . . .~"~h~_,~_ a,u~. m e n n a l t e r e d  ( I ) t o  f o r m  toluene xv leae  CH,-{-CO.. or H-O g iv in~  CO sun eat~alys tsa tS-00 '  

• ~ - /*~c*onexane ,  and d imethy lcyc lohexane  ' - ' C O + H : . O = C O . + ~  a ~as  Is ^ ~ : ~ ' - ' - ~ " '  a n u  500* 
," ", j ' .  ~ ,. r " " .  : . c o o l i n g  and remova l  ~ " U u t a l n t # U ,  w a t c h ,  after " 

Zzr.z~s~.-n N D ,  ~ o  ~ r . R z s ~ c m t o ~ ,  L . F .  M e 0 H  s y n t h e s i s  O f CO.-, can be used  direct ly  for : 
[Chemical Reactions St Superh igh  P r e s s u r e s  and . " . . . . .  
H i g h  Tempera tu res .  I I .  Reac t ions  of  Polymeriza--  : 3796,~ Z~s~o~.~=z~,~f .~N; .  L A r s . ~ x . S "  I., Axe Tapir. 

" , • - tu~*,*~aeton penile  ~ e r m a h e n t  Oases 

: was overcome by the  use  of  a n  ac t iva tor  sueh as  ~ .  gee  abs. 3143. 
JMeOH, or  by  seeding wi th  f r e sh ly  prep'areal adduct.  , ZuzvA; V. P. See abs: b.754~ ~ " 
! Format ion of t he  adduct  a t  room tempera tu re  is  rea-  3771. ZWEROAL, A. [Role of :  HYdrgcarboas  in the  
s o n a b l y  :rapid, and  r e c o v e r y  of the  components by Product ion o f  :Synthet ic  F a t s  by Oxidat ion  in  . 

tion o f  Cyclohexene. and V i n v i e ~ c l ~ , - o ~  i ~ !~ heat ing or  s t i r r i n g  wi th  H:O is v l r tua i ly  quant i ta t ive .  Germany  ] Kolioid-ZtSclir. voL 112 i949 P P .  1 6 8 - i  
abs~ 3~SL9X~S~r. f f  : ~ ~ ~ ~'CC . F r o m  the Dry~Dist i l la t ion of Wood for  Or  a m e  !~ : Z,SSON, 3. ge~ abs. 3153a. i s 2 ;  Chem. Zentralb. ,  1950, I, p. 238. ' ' : 

" , ~ ~ .  D.; EIDUS; y .  T P u z '  ~ _  cactus. ~ .  ~onve r  " " g " Syn- Descr ibes  FlsChcr-Tropsel l  process a n d  discusses  : • A,XD BAr~zv M I Ca Izs~'n, K.V., Le ~ . . . s,0n of the Permanent Gases ~ Zonozov, M.N. Bee abs. 1107. 
- Carbon M.;~o -::,~',~-[-~,. t~aly~t!c.HYdr°condensa- lion of ,~ ~okhim.. Prom., v.ol. 2. ~No. !0, ~1939 pp. Ii_2~ ]. ;" ~ "~9 Zo~0zov ~ N N A~e S~Z~PIRO M I [Activity Fe catalyst, its preparation and reduction, the syn- 

~'~ "" ~ t ruc tu re  of  Co r Zinc  Cat 'alYsts ' for  the  D ~  ~ : i . - t h e s i s  gas  and  the. effect of  Certain var iables ,  such as  ~ ~t t~  *vim utenns.  ~,~ I-:IydrocondenSa- ~nem.  ~entralb. ,  19-!0 , I ,  p. 1106; Chem. 'Abs., vol. 3~, ann ~ ' ppe - . ' space velocity a n d : h e a t  of r~acfien u1~0n t h e  s~mthesis::  . . . . .  : 
compost tmn of  Methanol  ] ,Tour Gen Chem " " . . . . . . . .  Normal ,  medium,  a n d  h igh  pressures  a n d  t h e  Synol " . . : :  

. t~ la .0£  Carb on ~fon0xkle and P r o p y l e n e . ] :  ,S'ee a b s  . :  19~1, p. 7152. 

. . . . . .  : liBe~teCpndiat~°ae s of~rs~he !rSotlC~:'ereiiOStaref ~:i data- : (U. S . S . R . ) ,  v0L 4; 1934 pp~ 679-652 ;= Chem. Abs . -  and  0xo  processes  a re  considered. The  physiological  - : 
ZznzAxo~ ~ ~ 8e.e a b ] ~ 3 2 6 7  . :  . . . .  : . . : a  H.,O content  of  0 3  m '  Pc~ m ~ T h e "  red, ;  0 o a e d  ~::" vo,. 29, 1935, p. 2062. : :  . . . .  - effect of  the  ~ocom~o~nds  ~se~Pela~nedres::di?nShOWo~ ' " . ' 

3762. Zzmxz~ E [Cata ly tm Oxida t ion  of  Paraf f in  and  t a m e d  CO- °7 .  CO "3~-" i=I 33 and - p c t  con. 
Minera l  O , I !  Chem Zt~, r e :  ~4 19103pp.  2~,_ ~ 2 d s t a g e  (formationofgas.witl~aC~).:..~t~r~atioF0r the ~: .  ZnO;CuO Catalyst  nsed fo r  t he  decomp0sitioa of  : h o w t b e s y n t  es ' s  - P P  " " :  
%9 ~ : , ~ S 1  Bre~nst~ff  Chem v o l  11 19 0, p : 2 9 1 ,  a vo lumeve loc i t y  o r e 0 0  t e m p e r f f u ~  of  500 % ~ ) '  l f e 0 H  nnderg0es  reduction a~ not less than 220*,:the::  :. Of the  syothesis  of  SOlid paraffins.  . . . .  : .  

,e l  o ,  ,9 op  :Ooontooto 09m perm'is   , a . . 
: Expeffiments were  made  on the ox~dahon of  paraffin ' Z~S~SCHKL~- M N L ~PS~r~" S'  I (' ; : " " : ~ " ' ~ ~'~" : : . . . .  : ' 

• and  m i n e r a l  0il in the presence of  cal :a lysts"  C a t a l y s t s  :. : . . . . .  " ,  " - = .. " ~, • . ,  Tuorrs~: .~va, .  
: e°nslstingofthestearatesandoleates0f.kl'Ba Cr Pb " : .  F.B; 'A~'nZA~X~:0VSxAxA A I '  Ut - : :  : ; : :  :: . : :  . ~ a ~ : ~  : :  . : : 
• Fe.  Mn, .s tear ic  ~and - - ' , . .  - , , , , .  - p : . , - .  ~ : [ ' i l i z a t i 0 n  Of the:.  

subsl'sn,,~.~ . . . .  k-*. ° l s t c  amds.  as  ~a:ell as  o ther  0rgani~  ' ~+~'ermanent Gases From. . the  D r y  Dls t i l la t io  of  Wnna 
w e r e T / ~  ~ a s  rat.s: oils, t u rpen t ine  0il, and  s u g a r  - : r o t  Organic  Synthes is .  I L  C0mpo~i~6~ nnn°~ ~ ( ~ "  

:wltl~ t'l~':~ ~ery'~'emmen~ catalyst :was 3in Steara~e- ': or ~'ermanent Gases Produced Durin- Dr),:D']~HI]U 
w . , ,  " ==-~.-7 ~ reacnon.  Vegan  a t  110o ,115 ,~  wh,~r,~-~' ' i:lon.j ~ccabs .  3 7 6 4 . .  : ~" ~ F " "  . 
l ~ t ' o u u ~ a  ~ a l y s t ,  an  ~ d u c t i o n  per iod  and  lieatfn~-t~ : Zrxs~zR, ~ : :  See  abs. 872: : ; :-  ::.: :: . . . . .  

. . . .  - . . . . . .  ary.  "xne react ion ' -products  Obtained ' : . . . .  Zms~c~z,  K, H.  Zce abs?2688:-2689, 2:390, 2691, : :  w e r e  a salvoe~..like neut ra l  port ion ( : t03%) an  oily acid 2692 2693 
: :  d is t i l la te  (~ .5%),  an  aqueous dts t i l la fa  t ' ~ - ~  . - '  - ::: : "  ' " . :  : " : " 

: rolat i le  ma te r i a l  absorbable on a~ t~ :~ -eo~ '~T°~  anu  a : Znt~tzn~n,.~-x F S e e  abs 30~8 . . . .  
~°nlY 2 % . 0 f  thee'raw mate r i a l  The:ne'u~r~a"l ~,~r~=~ ~[as . : 3?67. Zr~t~zr~scmzD ~-r j D~x~sS- "- " : 
be b l eached  With H O and ~nn ~ .~" . . . . . . .  an  • ..: : g: ta[p A ' :  x~- _ . . ~ ' ~ .  " " Ts~.~, R.  i . ,  .Wzr~- . : 
" - - ..... "- " ...... ~ saponmed (:s.t 0nl ::: : " , ~ ,,., ~-~- .~iARSCHNER R F Corn 
t~cahon No. I~) and yields thereby- 40% ,,n--" p ~" Urea With Line.~r A2i~h-~:~ ,~L..'-'_ " • [plexes of 

- - - -  ...... ~a nin- '-. ' - ~. -~,~ ~umpuUaas. Jour Am. an lemat~rml, 20% ~..O soluble and40% HO ~ ~l~^ Chem. Soc. 'vol 71 1949 u o947. f.b ..... " 
__  - . .  . . e red acids  a r e  d a r k  and  s e r n ~ , ~ a  : 44, 19oO, p:lO33. ' 
~:ne ot!y d i sh ! l a t e  consists  Of only~.~ f a t t y  ac~sZ ' t i~e  .= W o r k  confirms t h e  0bservation:~0f B e n J e n  iGerman 
r u s k i n  n e u t r a l  subs tances  : Th~  a " ueous  -4r~-~,~" - . , , P a t e n t  A blicatio " o . ~ 
! ~ 2 0 %  acet ic  acid  contaminate  a . . . ~ .  ,.~ u :~au , ,~e  ~s . ,  : C . . H :  ~'a lP~,~ ~ .~n  O. .  Z. .1. ,438 , M a r .  1S~ 1940) t h a t  
s t ance  . ~ ~ , , .~ , , , aummogous  sup- ~. "~ -* ,  . . . . . .  ~ , . ,  l . u  vet. mixed  decah - h~ ~,..s. T h e  volati le mater ia l  yie lds  ur) to' 15% , e ,  " t r e a t ed  With 1 5 moi CO~N3W, ^-~dr-°napl!thalen..e~ ' .:': 
. . . g r e y  u n s a t u r a t e d  oil T h e  ^ - ~ - - -  - _  . - -  - : :.,;.~ ~e~,o.~ ~ _ : .  : ~_ . = - - . - / ~ t , u  u.~o inCh aleozt - :" : :~ i : .  ~ : : - ' :  :: : : :::: ' ' :  : : : : ' i"  ':: : '  : : - ~ ' . . :  ~ : . . : . : 

" . . • ~.x*uat~lon OZ m i n e r a l  oil - ~  ~ . - . ~  ~) rain. al: :go lve~ in both a n  ac id  and  a l k - l ; ~ -  . . . . . .  ~ ] 1  m,~ o ~  . . . . .  ~ ~- ' g ~ a complex containing : 
f a c t o r y ,  th  . . . .  ., . -=  ~LtULU w a s  not  s a i l s -  - ~-.- . . . . . .  , . ,~t . -~.- ;  ~ne fo rma t ion  i s -accom " - ' 
. ^ ,  _ ~ : ~  e pnyst.eat ProPertie s o f  t h e  t)roducts were  : m e  evolut ion of  o3 k c a [  ne t  m , !  c,  ~r n p a m e d  by 
~ ,~anY'SO gooa as  wi th  a r  t l  - • ~ - - ~ -  , ~ , .  .uecomposl- - 
very nnp!~tsant and p e r s I s ~ n ~ . ~ , ~ i t ? ~ o d o ~ . w ~ ,  s, , :  c ~  °~  ~,~J,°2Pi~ In :3°° mi. ~.o ~ives o 09~ moC , 
unsui tab le  fo "" , ,-~,u~. Lne proauc ts  " .. ~- - - ' . " . -g~,  ~, a n u  v a r m u s  O de r iva t i ve  r m  

: , - , ~ .  r soap m a m n g .  : . eurtre~y s~milar complexes  i f  the  l i nea r i t v  of  S~ f °  
• : . . . . .  z~Ex '~ ,  A_. C. See abs.  ! 3 7 2 . .  . . . . . .  s~ele ton  LS preserved. .  Compouhd:s wi th  a" Sin~,~e-Me - 

Z~r.tusov.~. G . M .  ,S'ee abs• 81~t, 815. : -::: . b r anch  f o r m  complexes w h e n  the l inear  e h ~ u  up- 
: Zur.a~ocr~xnx, M..-N': [ U t i l i z a t i o n  o f  t he  P e r  n pr°!-tche-s-~0' t h e  exac t  nuinber  depending upon t h e  : • _ (  : : : .  _ ~ • 

. .  . : : . . .  . . . . .  . . . .   rea W, i i I : : i  ~OtSK.~'A,A.L [UtflizationofthePerm, ...... Lmear Aaphatle Compounds. =A ~'ew Senaration i i : 
" z r o m  t h e  D r y  Dist i l la t ion of Wood  for~ ' (~ ,as ,  es : y socess :  Ind. E n g  . Chem voL 42 1950 , u  1300- 

• " : : : ~ ' = ~ " ~ C  .toy6; t~hem• Abs r o t  4 4  1960 n ~35a " ~-" : . . . .  
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BIBLIOGRAPHY OF FISCHER-TROPSCE SYNTHESI S AND RELATED PROCESSES 

A d s o r p t i o n - - C o n t i n u e d  ReL No. 
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I n  i n t e r p r e t a t i o n  o f  reaction . . . .  L_. Z~ 
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' ~ • Y ; pe  "tic c o m p o n e n t •  .... : ~ C h a r c o a l  : ~ ' ~ ~ : 1QA~' 1848 

w a r b u n z a t l o n  . - ' - - ~ - -  705, 1441, 1442, 1443, 3 6 4 3  : : :  C h r o m i u m  . . . . .  :-==--:--===---=--'-=--'- 1~0~8"'1182' ii :-ii I 
~ e c  also Carb ides  C a r b o n  depos i t i on ,  I r o n  118o 1193, 1193a  1848 187o 34 . " 

~' . N/eke] . . . .  : . . . . .  ' . . . . .  C , ,. 84 ,  3495, 3679 
CrYsta l  . . . .  ' - u p p e r  486 843 9 8  1346, 1840  . . . .  I t r a n s f o r m a t i o n  2 2  . . . . .  ' , 4, . 1844'  1849 . . . . . .  54, 2255 233oa  2 Cu 'blc  ro c i t i e s  r . . . . . . . . . . . . . . .  ~ - , 993, 3470,  3472, 3488, 3497,  3607  3679 
D e e a r ~ P r ° l ~ t i 0 n : - - : "  . . . . . . . . . . . . . . . . . . . . . .  22,42 ~. ' .  : p i a t 0 m a c e 0 u s  earth::_: . :~=.=___ 1940, 2233'. 3472 ~! 
Eft -:'--.---r-= .............. u~ Iron.. ........ _ ....... ___ '. - 

eet on carbon dlf~USlOn in iron a!~ovs ...... 3 2 2 8  I~aollrl._. ..... "~'-'-------" 326379. ! 
: - . In ketene reaction ........... =.___ ......... 3599 Treatment for ethylene production ....... =._ 2532 

H e x ~ 2 ° n a L m P ~ t ~ ! e ~ - =  . . . . . . . . . . .  7 - . - - ~ i ~ 2  2242 1 I~iese! .guhr~__:= . . . . .  = . . . . . . .  4 7  638 640, 641, I n  m e d i u m - p r e s s u r e  s y n t h e s i s :  . . . . . . .  - : : _ = =  1 0 1 0 ,  : S e a  also C a r b o n ;  a c t i v a t e d  • F u e l  p r o d u c t i o n ;  .... 
. . . . . . . . . . . .  - . . . . . . .  , ~,~z Iv43,  1332~ 1 3 3 5 .  1984": 2788  2851 ,  2875 . ~ 

: I n  c h r o m i u m  ca t a l~ ' s t : _~__= . .~_ ' __  2 9 1 0  3 1 6 2  3163 ! ~ 2993  3078 3 4 7 0 ,  3487,  3488, 3489,  3494 .  3495 l O l l ,  1037, 1332, 1645, 2437, 2677, 2954, 3 0 8 0  Syn thes i s  gas~ p r o d u c t i o n .  ' " " . 
I n  coppe r  c a t a h ' s t _ ' _ . _ : _ : _ _ _ : , _ . : i 4 8 8 ~  1591 :1850  - L a n t h ' a n u m ' .  _ ~ - " • " " 2233 ~ I n  m e t h a n e  d e c o m p o s i t i o n _ _ _ _ _ ~ _ :  1025~3051, 3 0 5 6 -  C o k e - o v e n  gas:  ' : ~ :  : .  • • . . 

I n - m e t h a n e  p r o d u c t i o n : _ : . _ _ ~ _ _ _ _ : : :  . . . .  .:_ 83 ,  : A s  Synthes is  g a s _ : _ _ , : _ _ ' ~ : _ _ _ : : _ _ :  9 9 3  1152, i 6 4 4  : : " ~: 
: I n  i r o n  C a t a l y s t _ _ :  7 3 2 ,  1196, 1885 ,2024 ,2336 ,  3228 : : ::.~ ':Lithium:r:..:_-_----it[---':':--i---=i-- : 817:  ~ : . ,  : . . . . . . . . . .  : 1831, 2217, 2219 ;2993 ,  3 3 3 0 :  : .  : : C o m p o n e n t s _ _ _ =  . . . .  ~ . . . . . . . .  _ L = : : _ :  . . . .  : - -  3 8 1  : :: ~ : :  

I n  m a n g a n e s e  c a t a l y s t : : _ _ _ :  . . . . . . . .  : : _ : : _ _  1453 :' ~ M a g n e s i u m :  . . . .  : _ _ : _ : : j _  . . . . . . . . .  ____ 47, ~' I n  m e t h a n e  oxidation__'___::_'__:::_::_:_:: 2507": " Cohversi0n_____:5:_5::_.:___:~:::: 1025 i1039 , :2404  : ' .  
: ! n n i c k e i c a t a i v s t : .  . . . .  - - ' - ' - - - : : : : : - ' : : , - - - - - 3 8 5  : : 6 4 0  641  '1018 1243}':1332 1335 . .1592 .  1 8 4 2  { I n  m e t h a n o l  d e c o m p o s i t i o n . _ _ _ _ . =  . . . . . . . . .  7 8 2  : F r a c t i o n a t i o n _ _ _ . : _ . =  . . . .  =:  . . . . . .  2_=_ 3016 3017  " : 
" 512, 9 3 5 , 9 3 6 ,  9 3 8 , ' 9 9 2 ,  1488, 1564,~1566, 1831, • :. . : 184§, 1844 1984, 2871, 3 0 6 6 3 0 7 8  3 3 3 0  " : . . . .  {: . I n  m n l t i s t a g e  s y n t h e s i s , _ ~ _ =  . . . .  : : - - - ' , - : , _ 5 .  1 0 0 8  : Purification.L__::_:_.5_5_::.._~_5__~_=_=___. 2873 

' : . . . .  1858, 1859, 1860, 1861 1863 1865, 1870; 1871, : . .  ~ ' I a n g a n e s e _ . _ : .  . . . . . .  : - - . - : : _ z =  399,.486, 6 4 1 ,  . ' ~ I n  olefin p r o d u c t i o n _ _ _ : :  . . . . . . . .  =_ 8 7 4  2971, 2 9 7 ~  ~ U s e s _ . : : _ _ _ =  . . . . . . .  : . . . . .  : - - = _ _ L . _ : _  1152, 3 2 1 6  " " 
: ' :  1875, 1876, 1877~2045,  2 0 9 2 , 2 7 7 3  3080, 3 1 9 9 ;  642 8 4 3 - . 1 0 1 8 ,  1 3 3 5  1840; 1875 2233._2857; ".' : i n . O x o p r o c e s s : = = _ : _ _ L  . . . .  _ . . . .  : ~ . : : : : : : _  2 5 6 a ,  Collin:proeess_=._~=__=_~_~ . . . . . .  : L _ : _ . . : _ . - ~ . _ .  2286 :~: -::. :~. 

: : 3 4 6 8 , 3 4 7 5  3484,  3485  3491t 3 4 9 5 : 3 4 9 7  3532, • 2871 2949 3066, 308'0 3484 3485  3487 3 4 8 9  : 1174 2207,  2393, 2531 2797 2852 2870, 3 6 3 3 ,  C o [ u m b i n m ,  Carbon d i f f u s i o n _ ~ _ . : :  . . . . .  :__=__ 3 6 6 4  . ..... : 3 6 4 2  ' " ...... ' : :  :~ .  , , , " " 
. . . .  ...... - . . . . . .  . . . . .  ~ o  ybdenum.::_::___:_5_:2.:_:_:=5:. 1 8 4 8  ~ : : :  3652, 3654, 3655a,  3656 ': , : :  ' Compressors,____..:.:_:___..___:_:_= . . . .  : 597~ 3739 :.~ :: 

I n  p o t a s s i u m  c a t a l y s t = : : _ : : _ _ _ : _ . _ : . _ _ : _ _ :  1992  . N i c k e l . : _ = _ _ : _ = _ _  1382, 2880, 3080,  3470 :3495  : . I n  paraf f in  d e c o m p o s i t i o n  b y  h y d r 0 g e n a t i 0 n . :  . , i 8 3 6  '. CombinedInteiligenceObjectivesSubc0mmittee:: 
: I n  t h o r i u m  eatalvst__.::_=_._~:__~=._=:~_=: 2851 ~ :: P e l l e t i n g  " . _ 48 1238 " . I n  paraff in  s y n t h e s i s =  . . . . . .  == . . . .  ~ _ _ : :  . . . .  1 0 1 0 ,  : F i s c h e r - T r o p s c h  ca t a ly s t s . ____ :___"  . . . . .  =___ 1112 i i - I n  u r a n i u m  cata l 'vs t  : : ' 3485 " ~ ~ • : - - - - - =  . . . . . . .  r . . . . . . .  : - - - :  , . ..:: 

' . . . .  - . . . . . . . . . . . . . . . . . . . .  r o m a ~ m m  . . . . .  - - .  36 ,  1840, 2 3 3 5 a ,  2435, 2993 • ~ : 1011,2857,  2861 ,2949 ,  2 9 5 4 , 2 9 7 0  :: : Summaryreport:=5__~5:.,:_L~:::,=,_,_L~__: 9 8  : , 
I n  z inc  c a t a l v s t _ . = : , :  . . . . . . . .  1796, 2317,  2319, 2386 :: ~: P r e p a r a t i o n  m e t h o d s : _ : = : : _ = _ . . 5 _ : : = _ _  :1238, , I n  syn thes i s  r e a c t i o n = _ _ : _ _ _ : _ _ _ _ :  . . . . . . . . .  43a ,  COmmerc ia l  S o l v e n t s  Co__,__ '__=_=:  . . . . .  _ 1677, 3451 .  : ' 
L0ss  insyntt~es~sinstallati0n_:_,:__~_:__=_:_ 2 9 6 2  : '~ : . 2774, 2916, 3470,  3488, 3494  : . .  701~:961,  1196, 1243 ,  1243a , ,1323~  1 3 3 3 ; 1 4 3 2  :: C o m p a g n i e  des  M i n e s  de  : B e t h u n e ,  Pus ,de -  ~ - .  • ::: 

• M a g n e t i c  p rope r t i e s  . . . .  : ~ - -  91, 157, 748, 2242, 3511 ~ ' P r e s s u r e . _ _ . ~ _ : ~ _ : = _ ~ _ :  . . . .  : : : = : - " 1 0 1 0 i  1332 ': : 2616 ,  2 5 3 0 a ,  2 6 0 7 , 2 7 7 5 :  2917, 2942, 3005 3286:  " C o n s o l i d a t e d  h l i n i n g  & S m e l t i n g  C0 i g a s i f i c a t i o n  . ~:~ : S o l i d  Sointi0ns___:___=::~_~_:._= ._  £ : ~ ,  .3056 ' 3414 • . : "  P u m i c e . _ : , _ _ _ ~ : _  ~ : : ' : = : _ : _ : : : _ _  . : ~ .  1847, 34710 . • : 1802, 1 8 4 1 ,  1849, 1853, 1918, 1984, 2045, 213~." : Calais ,  a l coho l syn thes i s .__ :___~ .~=  . . . .  _ _  . . . .  658 : .  ' 

S y s t e m s :  • . . . .  : " R e d u c t i o n  c o n d i t i o n s : _ :  _ 6 : r' : -  3 2 8 8  3 3 5 0 ' 3 3 5 2 ,  3520, 3605,  3 6 7 6 , 3 7 0 8 .  : p r o c e s s .  . . . . .  - : : - = - : : _ - - _ L . _ _ : : _ _ _ : : _ : , . : _  3 7 4 2  ~ .. :: 
.... : .Carbon-c?ba l t¢=____ . . . . . . . .  2254, 2255-2923 ,  2934 . . . . . .  642 8 7 5  984 1 3 3 I  1 8 ~ - ' ~ h ~ - - ~ _ ~  ~ . ~  : : I n  S y n t h e t i c  Oils,  L t d . ,  p r o c e s s _ _ : : . : _ _ _ : . _ _  2350:  • C o n t a c t  t ime ,  effect  o n  syn thes l s______:  . . . . . . .  3 2 8 6 .  : 

' ~ ' a r v ° n  dinxi.de'-c'~rnbn: .m0noxideAc0ba l t  - . " ' .: : .~,t7~ ~ ~] '~a ~ /  T f f ~ ' ~ ' ~ ' ~ , ~ , . " " : '  :. : . I n  wa te r -gas  readtion__:_:_.._~____~____:.__:. 6 0 0 1 , ' :  C o n t a c t  t ime ,  re la t ion~td  space v e l o c i t y :  . . . .  -~-:! : 3 5 9 : ~  . '  ' - coba l t  omde  " o~= o e ~ "  . ~. . . . .  , . . . .  , ~ = ~ ,  ~=~ .  ovuo,  o ~ t .  r 
r . . . . . . . . . . . . . . . .  ~----'------ 00~ ,  O V W  " o e e  a lso  C o b a l t  c a t a l y s t ,  r e d u e t i o m  ~ ' ' 643, 8 9 4 ;  8 5 5 ,  1182; 1185} 1740 1947 ,  1992,  : C o n v e r t e r  t u b e _ = _ : _ , . ~ : . = : _ : = _ _ : _ _ . . z  4 3 a  1805, 1869 : ( "~ 

C a r b o n  m 0 n o x l d e - c o b a l ~  o x i d e . . = _ : : : _ : _ _  1 6 6 ¢  : :Silic0n_._.!  512, 843; '1018,  1566 1863 1 8 7 1 , 3 4 7 0  ~r "2435, 3 0 0 1 ,  3080, 3213, 3214~:3215, 3679: ~ . . . .  ' Conve r t e r s :  . . . . .  • - : :. . . . ,  . . 
: Cobalt'-cobaltearblde--hydrogen-methane._ 3056 S i l v e r _ _ : :  . . . . . . . . .  : _ _ _ : _ _ = = '  . . . .  ' __ : .  3497 ~ I n a c t i v a t i o n  b y  Wax f o r m a t i o n  . . . .  : - : : - _  804, 1333  : A l u m i n u m  . . . .  = : : = : _ : _ _ _ _ : _ _ = _ : _  . . . . . .  : _ :  i 0 2 2  : : 

:: Cobalt-cobalt0xide-hydrogen-water.____: 476, ' S0diumJ_::::~:::__~::!__:~L_~_: 5 ~ _ _  2335a  . ~: . M a g n e t i c  p r o p e r t i e s :  . . . .  = . . . . .  : . . . . . . .  2270a  3 1 6 0 a :  " Bors ig~Geissea ._~ . . . . . .  =~_ :__  . . . . . . . . . . . . . .  3385.  : : : 
;' " . ' 833: 1788, 3139  3173 : S u l f u r . _ : : _ _ _  _ .  855 1409 ,2335a ,  2858 3295  r i O x i d a t i o n  . . . . .  = : _ _ : : _ ~ :  . . . .  : - - _ - _  397, 3066, 3 1 3 9  : ' '  " B u r e a u  of  M i n e s ;  r e ac to r  a t  L o u i s i a n a ,  M o : ~  • 520a  - ~ ' "  :~ 

" C o b a l ~ - - e n b a l t 0 x i d e - o x y g e n s : :  , " : ' 8 3 3  ~ ' -  i -: S v n t h e s i s g a s - - _ ' _ ~ - -  _ :  " : 3 3 5 : 3 2 6 9  ~ : r o m o m n g . _ _  . . . .  ~ - - - - - .  855, 1409, 1591 2871 3 2 9 5  " C o l d - w a r m "  I ~ 7  ~ o ~  . : 
' g e s  also Coba l t ,  a l loys .  -~: = r - - y - - - - :  : T e m p e r a t u r e  . . . . . . .  : - - - - : - : - - : - : - - i ~ 5 9 ; 1 9 1 8 ,  3 0 0 1  ~ Pore  v o ~ u m e _ :  . . . . . . .  : - - : - - = : - : : _  45, 47, 48, 3243:.: Co.~truction:[---::875.~5~÷.i~,-~ 2183:2359 , ~ :: 

See also Carbon monoxide decomnosition- ~ethan,~ .... Thorium . ' --r 47 rePa~o~--6-~l[-~--8-1-6.-~ig--n----;;y~= ' .21, : Design:__:=_._: ..... - 1202, 1781 2099 2289. 34320 - 
- ' decomposition. ' .... ' TM .... . " "486, 63-8:-640,-641~6~,I~~, 1332~" ~ , ...................... ' D Velo . . . . . . .  . . . .  
C o b a l t  ca rb ide :  .~ . . . . .  :~ . ~  i - :  1335, 1346, 1577, 1760, 1840, 1848~ 1849  1875 ~ 2788, 2 8 4 5 , - 2 8 5 0 ,  2859,:  2861, 2961~ 3470,  e .pment  m G e r m a n y  . . . . . . .  _ . . . . . .  _ . . _ 2 7 9 2  . : .: 

A c t i v i t y _ _ _ :  . . . . .  48 ,  641, i 1 7 4  3644  3647  : : :  : 198~,  2203 ,2233 ,  2871~ 3078, 3080,  8330:  3472,- : ':. 3494 3584. ~ " ~ v a m a f i o n _ _ _  1345 1489 1785 3727  
- - -- : "  . . . .  - , , o~o,~, o~*~5, 3487, 3489, 3607. ~ p ~ ] l e o h a ~ o e t a c a r b o n y  I . . . .  _ ~ _ = . _ ~ . _ _ ~ _ _ _ ~  :~ b r ~ ': F i r e d - b e d _  . . . .  ~'~,:--L',------÷r:--:----------.--~ 2099 2289.  : : ' 

~ e c 0 m p o s ~ f i o n _ _ _ . :  . . . . . . .  r . . . .  = - , - .  795, 975, 1445 T i t a n i u m : _ : . _ = _ : :  ; 1843 " : : : r e c ip i t a f i on_  . . . . . . . .  : - _ J _ _ . _ _ _ _ L _ _ = . _ :  629,  : : High-pressure___ '  . . . . . . . . . . .  . . . . . . .  - _ _ : _  _ 205 " = 
638, 849,  984, 1331, 2233,  2355,: 2 8 7 1 , 2 9 4 5 , . . .  " 'Lurgi__:=_.:__:____:__.___._=_ , " " -  - 3 3 8 5  : '  : . . . .  ii- 

; . 2940, 2903, 3076, 3077 ,  3470, 3487, 3488. M c d i u m - p r e e s u r e : :  . . . . . . . . . . . .  ----.-------::13~.7, 2 9 3 8  i 



Convertem=--Confinued Rd. No. 
Normal-pressure . . . . . . . .  ~ ....... ._____ 1327, 1429 

"Oil-codled___.: ............................ 3289 
Russian design . . . . . . . . . . . . . . . . . . . . . . . .  ____:_ 2482 
Vortex reaetom ....................... 2454, 2615 

' •  Water-cooled . . . . . . . . . . . .  ~ . . . .  _ . . . . . . . . . .  = 1930 
~e~ also Reac t ion  zone. 

Cooling. ~ee H e a t  control. 
Copper: 

Adsorpt ion of: 
Acetyelene~ . . . . . . . . . . . . . . . . . . . . . . . . . .  i_ 3721a 
A m m o n i a :  . . . . . . . . . . . . . . . . . . . . . .  ____ 699, 2470 

~Carbon dioxide . . . .  ___, . . . . . . .  _____._ 2470, 3335 

BiBLIOGRAPIKY OF FISCHER-TROPS~ S~'~Ir~KESIS A~.N'D RELATED PROCESSES 

Copper c a t a l y s t ,  Continued ~ " ' : ' ,  • I~ 
Ac t iv i t y - -Con t inued  ~ 

Effect o f - -Cont inued  
I ron_ . ._  . . . . . . . . . . . . . . . .  ____=_ . . . . . . . .  
Magnesium ..... = ..... _: .... .... = .... " 
Metal oxides . . . . . . . . . . .  2 .......... 804 
P a l l a d i u m  . . . . . . . . . . . .  • . . . . . . . . . . . .  1519', 
Potassium ............ = ..... = ...... L_" 
Preeipitants . . . .  _ ................ 1104, 
Preparation method ......... 1559, 2711, 
Silver  . . . . . . . . . . . . . . . .  = . . . . . . . . . .  2711, 
Sodium . . . . . . . . . . . . . . . . . . . .  2716, 2717, 
Structure  . . . . . . . . . . . . . . . . .  L . . . .  .__ . . . . .  " 

L: 

Carbon monoxide . . . . . . .  2 . . . . . . . . . . . .  -'__ 181;  Temperature___:5:.  . . . .  : . . . . .  5 . . . . . .  77;:ii~:~:~i.!i~-~ 
1520, 3335, 3545, 3547, 3548, 3721a Thor ium ..... ...... : ....... : .... 3545, 3547 i~;,~!~-~ 

E t h a u e  . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  : . . . .  : 1559 : T i n  . . . . . . .  : . :  . . . . . . .  : ,  . . . . . . . . . . . .  ,_ "103 -i::~:~/~!i~| 
Ethy lene  . . . . . .  181, 1559, 2073, 2601, 3335, 3721a ~ ~Titanium_Z: . . . . . . .  _ : _ :  . . . . .  : - 2 _ : z : _ _  103 
Hydrogen  . . . . . . . . . . . . . . . . . .  . . . . . .  : . . . . .  7 ,  Vanad inm_:  . . . . . .  . . . . . . . . . . . . . . . .  103, 2714 ~-::L~ ~ 

181 1257, 1465 1520 1559, 2073, 2470, 2601, Zinc . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . .  723, ...... 
• 2715, 3335, 3545, 3547, 3548, 3721a 1102, 1587, 1588, 2711, 2712, 2713, 2714 ~!!:.:) 

Nitrogen . . . . . . . . . . . .  -'. . . . . . . . . . . .  . . . . . .  181 2716, 2717 2723, 2724 2725 2726, 2729, ~ !  
:Oxygen . . . . . . . . . . .  __ . .  . . . . .  = .__2._ ,  181, 3721a - 2730 .  : .~ 

Alloy, copper-s i lver_~__.  . . . . . .  . . . . .  ,~ . . . . . . .  3142 Relat ion to adsorpti0n_____ . . . .  _ 2073, 2202,2204 ::! 
Catalyst .  ~ee Copper catalyst .  Durabi l i ty  : . . . . . . . . .  . . . . .  ~= . . . . . .  =__= . . . .  2877 ::' 
Effect  on temperature  resistance o f  i ron In  acetylene hydrogenation . . . . . . . . . . . . . . . .  1034 " : 
: carbideLl  . . . . . . . . . . . .  _.:__:2_ . . . . . . . . . . . .  1404 ' I n  alcohol dehydrogeaationz::__.::__~:_~____ 3393 
Effect on thermomagnet ic  properties-of i ron " In  alcohol production . . . . . .  _ 2730 3315 3316, 331Z ~:.~ 

: : c a t a l y s t _ _ _ 2 :  . . . . . . . .  :~____=____ . . . . .  z~ 2 2 3 9  In  carbon dioxide reduction . . . . . . . . . . . . . . . .  3001 /: 
Hvdrogeu  solubilit~_._2______:_____=_.____ . :3221 In  carbon monoxlde o x l d a t l o n . . . L : : _ . _ _ : . _ _  - 1740 ~~i:./. 
In -chromlum catal~;st____=_._:.=__-__=.__~z 7 ~ In  carbon mon0xide-~steam r e a c t i o n = , . . _ ~ : , ,  ~ 77 ::'t 
In  cobMt catalyst=___~.:._.. . . . . . . .  ~ . . . . . . . .  207 ~ . In ethylene decompositions_.'~__.~..~.:...__ 2229 

" 486, 816, 843, 984, 1182, 1185, ]:192, I i 9 3 ,  1346, ' : In ethylend hvdr0genation_..__ __ :_ 2599, 2601, 3 7 4 9  
1349, 1350, 1591, 1802 1840, 1841 1842, 1843 In formaldehyde dehydrogenation~ . . . .  .: . . . . .  1183 

..: : 1844  1847 1848 1849 1918, 2233,2314 2670 In  formaldehyde hydrogenation_:_:.  . . . .  : . . . .  2455 " : 
. 2916, 2993, 321.3, 3214, 3215,.3295~:3330, 3 4 6 9 ,  Iu  formaidehydesynthesis._~...L:=_..~ 2328,12456 

3470, 3472, 3488, 3497, 3607, 3603, 3609, 3611, :. In  formic:acid decomposition . . . . .  : . . . .  =.Z__ : 2i61 ~' 
3679. - .... In  methane oxidation . . . .  : .Z.__L__Z . . . .  300~ 2210 
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