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241   vdregen tioa and 0,1S her  ropeoh and eu Conversion of • C ~ a l  T r a d e s  B e y  ~ol  156 194S pp .  ?33--739. 
• " . - . Y 0 .  H C H O  c a n  be m a d e  d i r ec t l y  f rom " in to F lse  - ' - • R i c h  iu OIeflns lan£  designed by Z a  

f o r  P r o d u c t i o n  of .~ i rp lane  Fue ls . ]  G~nie civil, vo]. a n d  CO. ,l~ced C r a c k i n g  P roces s  D i s t i l l a t e s  ~939 f r ames  D e s c r i p t i o n  of  t h e .  Oxyton . .P  ^~, ~ a r i s  i l lus t ra tes  
~14, 1939, pp. 2!.4-216, o.~4-2.~7. 251. BEnTHEnOT, M .  [Chemica l  E f f e c t s  o f  the  S i l ~ ,  i In to  Lubrlea.fing.~O~l~s ~ FL~T ~ e e  . . . . . .  Soei~t~ AnOun~mm%P~o r ~rlq~c~-en~ 100 ton  per  day .  of 

. ~ e e e n r  p r o g r e s s  ~s s h o w n  an~  s ta t i s t i ca l  da t a  a re  EIee t r i e  Discharge . ]  Compt  r e n d  vol  126 1 ~ % ~ / |  4 6 8 7 - - 4 6 f l 9 ; ~  ~ , ~ "  . . . ^  . l a y o u t  0~equ~.P~_~ .~,,,.~nnitsinparallelandutilizmg 
given on the  p roduc t ion  of  syn the t i c  fuels  in F rance .  pp.  561-567, 567-575, 609-616" 616-~27" J o u r  ' 0 ~ . ~  ~ :: I . S e e  abs .  181S, l sxv .  ~, ~ .. ,*h~i~ of 0~. of  9 2 V ~ : p u r ~ Y L u ~ ' ~ "  k w - h r ,  r~er t o n  of 0~ a n d  0.53 

• ~ ' n e e e 0 n o m i e o r g a n z z a t i o n  o f a s y n t h e t i c - f u e l i n d u s t r y  S e e , ? e l  1 1898 p p  393-396 . . . . . . .  ] - .~  ~ . . . . .  G G A-~n W ~ ,  R .  x~- y~L .~Z :~ , , n  p o w e r a t m e  ~ a t ~ a ~ . ~  ~ " 
i s  ou t l ined ,  r . " ' " " ' :  25~- ~x . . . . .  " "' " on Dioxide  ana ~i-vu~'2Y " kw.-hr ,  per  m.  o~ ±v,~7o ~ - 4. 
~a~ ¢ ~ , ~ ^ , .  ^ ~ . . . . . . . . . .  V a r m u s  mlx ta res  of  CO a n d  H.. we re  subjected to ! z; ~Iethane F r o m  C a r b  _~ ~a ~ o  11 1950, PP. u63-- ~ ,e-~aURN W ~ .  See abs .  691, 692, 693, 69 
- - ~ : ~ , - - ~ - ~ _ o ~ . ~ - ~ n ~ t  ~u~sum~e ~ue l s  ~or ~n- t he  ac t ion  of the s i len t  d i scha rge .  Some carbohrdra t~s  : | Chore• Eng.  P rog re s s - ,  .v . . . . .  , . . . .  ~ ' - ° - - . , ~ '  ~ "  • _~Nn GIL~ONT, P.  P r e p a r a -  

: ~ t ~ , , - ~ _  a~ . . . . . .  ~ ~ m m .  e t  ms . ,  vm, ~ ,  o f  t he  genera l  f o r m u l a  ( C H . 0 ) n  were  ob t a ined  " | ~74 ~ , a  v~. w a s  262a. B ~ C R  . . . .  : - ' . ' - "  • "  ,~^~-~÷ Ni t rosv l  Carb0ny l  
±v~u, pp 465-47u:  Chem Z e n t r a l b ,  1941 1 p 16o9 • " " ~ " " of C~I=L f r o m  ~-~'- a - ~  z~ t ion  of Coba l t  ~aroony* ,  , - ~ - . ~  "'- _~ hod  Chem ~h~ ~-^~ _~7 ~aa~ ~ ~ n -  " , , ~ - , 252. ~ .  [Chemmal  Equi l ib r ium Be tween  H~dro. ~i:| Ra te  of f o r m a t i o a  ~ ~ , , ~ , 4 ~  iu  composit ion - -~ ~,~t ¢ ~ r h o n v l  Hydr ide  by t h e  C y a m d e  - I e t _ _  : 
1~ . . . .  : ~ . , ~ :  : :  . . . . .  ,y~_~-' ~ - ~ "  . . . gen  a n d  the Oxides o f  Carbon . ]  .4.nn. ehim. phv~: " |  measured  bY p a s s i n g  f e e ~ a s ~ ' = ~ ' o ~  30% :t~- ~nd : a n a ~ O ~ - ~  Chen~. ~ o c . , v o L  t~2: !940 ,  PP. 1192-11'J~, 
- :~ -~ -~ -~ -~  ~ c o m l ) ~ s u m e ~ s  a n a  t r enos  m tne pro-  ser .  7, ?el  14, 1898 p p  170-176.  J o u r  Chem S ~  J f rom 80~/e H*. a n n  ~ ? v ¢  ~ : '~ lv s t  i n  a continuous ~our.  o-;~:~ ?e l  34, 1040 P 4 354 

: u u c u o n  o~ s y n m e n c - n y a r o e a r n o n  fueIs---hydrogen~ tion vol.  2 1899 n 286 ' " ' ~ | ~,t~ e,~. over  a r educeu  - ~  v . . . . .  .: --~ *~,~ feed ~..uem. ~ o . ,  • ' T. ]~ ,h~avb~ CO al-  
c a t a ly t i c  c rack ing ,  po lymer iza t ion ,  i somer iza t ion  alkvl- , , . . . . .  : : ~./c ~ .  ? o r a l  r u n s  were  m a d e  in  ~ n m ~ . ~ , ~ . . ,  n ~U a lka l ine  su~P ens ion  of a ~ o s a ~  ":":~:,~,~v ~n t h e  
at*on, F i scher  process  a n d  add i t ion  of PbEt¢ - -a re  out- ~ C O ~ ' h e n  heo~ed a t h | g h t e m p e r a t u r e s  is  pa r t l y  dis- ; !  ~ppara tUS;~e~ect t ,  The  ~ a e e  t ime  w a s  v a r ~  7:~'~:  mo.~t a u a n t i t a t i v e l v  to  f o r m  I(Co (~- , , ; .ou: .~^ ' : '~ :~-o~ a 
l ined in  a lec ture .  ' ~ . ~  m , e d ,  an~  . ~ .  ~ ~n the  presence of  C or I ~  ~ | gas  cu,-%-~_~ ~,~ " T h e  t e m p e r a t u r e  r a n g e  ? ~ s  - : ~ ,  ~.Y~'~gee of a e a r ¥ i e r  such as  a s m a ~  ?m~y2~ , ~ r ~  

: ~4.~ r ~  o . . . .  ~o ~ . . . . . .  ~ e v . *  r~us  neera te~  i s  employed in ox id iz ing  this  ele: " : |  0 to  ~ x ~ ~,:~::a~o~sure was  m a i n t a i n e d  a t  x a~m.,:~ w * ~ -  T r e a t i u e u t  of K C o ( C 0 ) *  w H u  *'~Y~,~'~7. 
- ~ , , ~ ; ,  ~ . ~ , ,  .~ .~ , .~ex .  ~oa , -~ :nenns t ry - r e t ro -  ment ,  a n d  fu r t he r  d i s soc ia t ion  of CO:. m u s t  t a k e  place ~' | 750 ° F., a n n  .~';=~=~:~tes 0£ CH~ f o r m a t i o n ,  ob ta~ ,ea  ~van~,~e{ ~CO~: T h e  addi t ion o f  a n e x e e s s o ~  ~ . ~ , -  
a~:J--: ,~ " ~ " 2 £ y i  . - = , r e . .  ~o, ~v~x. l)p, oV±-oo~; unem. to  p re se rve  the equi l ib r ium.  When  a m i x t u r e  of CO: | a l l  runS~ ~ . ~ . ~ . ' ~ - V ' , , . ~  da t a  v a r y  f r o m  0-o.6u ,~. .~.°~*'U~2~,~'-~nixture gives the  'vo la t i l e  l - l t . ' o ~ . ~  

. . . . .  ~., v , . .  ~ ,  x,~z.  p. ~uzo. ": a n d  H:  is  ra ised t e a  h i g h  t empera tu re ,  equi l ibr ium is : |  by d i f f e r e n ~ a z m n ÷ . ~  Rate '  of  r e a c t i o n  can be cor- t h e  rea- .~ .~: : . ses 'a t  - -79  ° to a sol id  ; i t  mel ts  a t  --:o~_ 
. ~ t  the  E tab l i s semen t s  K u h h n a n n  in Pas-de-Calais  es tab l i shed ,  no t  be tween the  b ina ry  sys t ems  ¢C0 ~-~.~ . | m o l s . / d a y  k~v. c ~ - - . . W , ,  .~..~'~ n~sumes t h a t  t l te  ms ]  or Wn!C n t:~, . . . . . .  ~ , h a v e  t h a t  t e m p e r a t u r e  !n~u 

: gase  s eon ta in ing  CH, a r e  h e a t e d - w i t h  O.- and  s team a n d . - ( e 0 + H : 0 )  b u t  be tween  tlle mol'e edl~,p~i~a~ | re la ted by a me2mvn:lsn~l t?;oeess is  Offered by the  1'~ a n d  2toecom~l°~e~i . . - - -  . 
m the  presence  of ac t ive  Ni oll a r e f r a e t o r r  Suppor t  s y s t e m  [ (~-a )  C0~-[-a : ( C 0 + 0 ) ]  r e su l t i ng  f rom the | res i s taace  ~o t , ~ , . , ~  CO lnolec~fle w i t h  ut l ea s t  - t " ° ~ V ' * ' - ' ~ ,  ~ :  a.n~ific'~tiou of Coal M a y  F o r e -  
( the  ca ta ly t i c  ac t iv i ty  l a s t s  fo r  more  t h a n  t yr . )  ac- p a r t i a l  dissociat ion of  CO.- aml  t ha t  p roduced  by  the / |  ae t iou  o~ a n  ~n~ec'ules ~re~entS ~wo equat ions ~or 263. B u ,  N~: , ,  ~ l u s t = , : ' ~ e p ~ a c m ~  0 i l R e f i n e r i e s . . N a t .  
co rd ing  to the  equa t i ons  C H , + 0 . 5  0_.=CO+_~H: a n d  P ~ ' ~ a l  dissociat ion o f  s t e a m  [ ( m . B )  H. . '0+B : ]  adsorhe~ ~ i ~  for~nat'ion r~su l t tng  f r o m  the  ext remes  shaa°y2e ,~ . s*v01  " '~:  No ~4 1~4% PP. ~ - 2 4 .  
CI-~,+H.-0=C0-b3H.~ Gives o ther  reference~ to coal-  (xx_.~-0) ] and  a f u r t h e r  complicat iou resu l t s  from : |  the  r a t e  o~ ~ ,  . . . . .  e'latiu~ m e c h a n i s m s  Pe t rm.  ~ e ~  . . . .  - • , - :  . . . .  f .~tnndard O i l  
h y d r o g e n a t i o n  prbcesses:  . - ~ t he  dissociat ion of  CO w h i c h  reac t s  a s  :follOws.-* ~ :  J of the r a n g e  o~ cu~ '~ r ~ '~  N.~R~.CO~T E . S . ,  kn a m l o u n c e m e n t  of file j o h ~  p~,a-.~ ~ r~;l .ol~d~tio n 
244. ~ [P roduc t ion  of 5fe thanol  nd I " . .  [ p C O = ( / ~ - 2 )  CO+C0.~-[-C]. Th i s  exp lana t ion  is  b a s ~  ! ' ! : : ]  r259. BIRCh; S. F., ~NITI~.RS, :1':,=~1] ~ Iu fo rma i iou  on Co. of N e w  J e r s e y  and  the  ~ittsL)uz:~' ~ ' ~ t o  l ' io t id  

: t i r e s ,  F o r m a l d e h y d e ,  Hexamefliavlene:eStrDer~v ~ ° n  the  observed behav io r  o f  these  compounds  a t  higl~f:':~ .~.~o t t ~ B E S ~ W ,  ~ - ~ C ~ ' l ~ r ~ a ~ t s .  BIOS F ina l  CoaiCo.,forgasifyingco~la~tC°~se'~[~e~lansl~av e . 
: Resinsl  etc.] Chim. e t  ind. ,  ?el.  45. Special  No. 42-43'  .~emperatures,  eaci~ o f t h e m  dissoc ia t ing  in the  manner  !~:~:| ~ m l s ,  l )e~ergent~,  ,:...- ~ 91 68~. fuels ,  high-B, t .  u:  gas,  a n  u. c~,~.~'e.~'oO000 demons t r a -  

_ 1941 ; Chem. Zentra lb: ,  1942, I, p. 418 ; Chem. A b s . :  m m e a t e d ,  independent  o f  t he  presence of  the  other~ ~ ! : |  -Rapt.  1646, ! 9 ~ ,  ~ ,~  m " , ~ . ~ l i c h h e l  h6 t :gas  recYCle only  r eached  t ! m  d e s i ~ s t ? ~ i e i °  ~ ~I~est~'~dies and  b r i n g  
. ?el. 37,1943 , p; 2715 . . . .  : : :  253. ~ :  [ 0 e n e r a t i o n  of  H y d r o c a r b o n s  by  ~letal- ~-'~| : Gives g e n e r a l  no te s  on . t ~  ~ - h r c h e m i e  method of t ion-s ize  p i lo t  p i a n ~  ~o ~u:,~ ~,-~is i t  i s ' expec ted  t h a  t : 

: 245. F r b g r a m : ~ o r  Svhthe t ic  an(l~ Sub.~titm~ : l ie  Carb ides . ] :  Compt ,  rend .  x~ol. 132, 1901,  pp 281-~:~]  a n d  t h e  f o a  TM P r 0 c e s s e s L j " ~ ; t ~ i n ~ a m  of a K a i s e r  the  :process to_a:c.o~n,~.ner[~'~'v~'or o~el.atioaoby t h e  end: 
: ; Fuels .  Your: Soc .Aut0 :  Eng:,'-Vol. 15, 1942, p / 2 6 5 . ' 7 - 7  i : 2 9 0  i J ° u r ' C h e m ' : S ° c ' ,  ?e l .  ! '  1901, p. 245. : : : :~:'::| :olefin analtYsls,;(lesc~p,t,~'larv~0wm~ter :for measurL:  - t h e  pilot plan~ ~ e r e ~ a ~ l a n t ~ :  1950 o1" 195!.  . T h e  : 

Discusses  Use of pea t  f o r  fuel  i n  F r a n c e .  I n e i u d e s  ~ y e n t ~ n s o r  d iscusses  fo l lowing  ca rb ides :  Acetylides, : ' ,~]  Wf lhe lmf l ln s~U~gh~p~essu re s  , a n d  s o m e . ( h - ~ m ~ F %  ~ "°f.llo9~7~iaann ~ a s - p l a n n e d ,  will  b ¢  de'~o!ed ~r~:~!,~t~l~e~° _ 
some re lnarkS concern ing  t h e  p r o d u c t i o n  and  u t i i i z a .  Z'-". ' :~" . . . . .  g, .~ ,  ~un, t ;e , J~a ,  ~:, and  U. : : : ! ~ |  . ~ : ~ r e u s ~ e n  ~'e c a t a l y s t s  of  composl .uon ~ n .  ,~ T h e  ~t~dies of t h e  app l i ca t ion  of t h e  flj~m/zeY-[°'::*~lTd.l v 
l ion o f  alcohol  and  ~vnthet ic  gasol ine  . . . .  : :zoo. . [S tudy  o f  'Chemica l  R e a c t i o n s  ] AnD. - ~ |  ' *-'-=-;-~ o ~ o ~ ,  K C 0 ;  and  50-100.'/o ~msr-gu:: - • ~ , - .  ,~ ~ r.oai ~a.~ificafion: AbouV ~u ton~ . . . . . .  ~i ' ?~ 

• 2 4 6 .  = - - - - - -  Some A~ e c t s o "  ~ • . . . .  chim.  p h y s ,  ~:ol. 0 1905 (S) .  p 183- Comp~ rend .  ~.-'::[| ~ , 7~  ~ u , t ; ~ - ] ~ ° a l s o  dlscussed a n d  a t r a n s l a t m n  o£.:- m ~ u ~ ; ~ o n s n ~ e ~  p r o d n e i u g h b o u t  2 .~mi l l i0u  cu-/xt. °z  : . . . .  ~ [ ~P f the Fne l  Indu . t15 .  -: . ~ - ' " ' :~'* a x e  r= . . . . . . . . .  ~ ment  is g~vv, ,  w* . . . . . . . .  ' . . . . .  r eae tea  w h n  ~-  
C onversmn of Me thane  In to  Carlion M0noxide and : ~L5140,~,19~°~P~kP0°"914 ; J o a n  Cbem. Soc.;  vol. 88, ::.~i!l . r epo r t  hy Dr:: ~..'ienburg. on~it~27u~lr°eP~nts a u d  l u b r i -  gas .  P o w d e r e d  coa l  m aS~:r.Peaasn~ e gas  p r o d u c e d  i s  

• ~ y u r o g e n  oy  the  .~-ction o f  S team in  Presence  of . . . .  ': *" . . . . . . .  " ~:~,~| : Als0 g ives  C0nsif lerame s p ~ , ~  ~ . _  ^~'~rs'  d repor t  o f  . anff  s t eam m m e  general .  , : .  ~-.-~---arli0us" bv t h e  
• Ca ta iys t s . ]  Chim et  i nd  ?el  5 o 1944 pp  1 5 3 - 1 5 4 "  A t t e m p t  was  made  to  c a u s e  the d i r ec t  .~'nthesis ~! '~ ' |  ~atin~ oil Uddi t ives . i  An a p p e n a ~  ,,,\~. "" -rid f lame s u i t a b l e  f o r  t h e  s y n t a e m s  0~ u~V.~X~._ * - ~ e ~ i ) e r a -  

: . . . .  : Chem. A b s . , v 0 ! . 4 0 , 1 9 4 6 ,  P.:2958' . ' .  : C-~-2H.*~CH, by p a s s i n g  H:  t h rough  qua r~ ,  t u b e s ~ ; : | . .  S 0 p p ~ . b y D r .  S a c h s s e ° . n t h e e x ~ ! ° s ~ V e x ~ :  " FischeroTropeehreacti°n'.The.fle~'x~iallxti~n%~"~-ie~d of  
B r i e f  deser ip t i0n  of m e t h o d  and  precaut i0n~ re"u i r ed  h e a t e d  to 1,300 °. R e s u l t s  w e r e  negat ive  a l t hough  B 0 n e / ~ : . : |  " : v e  locities ~in "hydr°ca r°°n ' °xYs~! '  r ~ ; ~  pres~u:re l i o n  m a y  b e  useS.  t o  o~t~m U ' ~  e ~ossible y ie ld  0f -  

C h i m  et  ind v01  5 3 ' 1 9 4 5  pb 1005166 Chem ~ h ~  : ~ : . . . . . . . . . . .  r ~ , -  : ,~!':~|~:-- : :  Syn thes i s  oz ~ u u ~ ; ~  - :~  ~ 19'29: u 0807" ~aso.*..~ ,. ~ • ~-*^ v . i -u id  P r 0 d u c t ~  
• : v 0 L 4 2 , 1 9 4 8  ' . :~96 . ! :  : : ' - "  .:: ' ' " : ~ "  2 5 5 .  BE~T~sL0r,-.'M. k .  L ' i n d U s f i . i e d e s  'e0mbustibles ~:~?~- : : F ' o u u d a t i o n s : ]  Met~.h~°r~se'~½~.%: ~0~: ~ i,e~m. ~bS:~:: i :2S4.--~-=.: Pr.°ee.ssin_.~ U0~:'GZ, r~" p tr0t.:Froc: 
: . . . .  : T o . r e p l a c e  inPuorted ~e t ro leum . . . .  dne .~  1,,~,..'~-:.*~ l i qu ides .  P a r t  2. L e s  C a r b u r a n t s  de  Svnth~se- ~: ........ ye l l  20, 1930, pP. 1 : ~ 9 ~ - ~  r ,o?~,  t : ' C : • M a y  B e  :Pract~caD_le m ~  ~ . ~  ~ ?  : . : :  e .  : 

c an  be ob t a ine d - f r0m  a n t h r a c e n e  "o'il, r~:os'~n ~oil:!sh~]e : :::~ Gau th ie r :~ i J l a r s  .~ C ie ,  P a r ! s ,  42 PP.; Chem.  Abs. ,  ~ - ,  : ?el.  24, 1930, pp.  zxu~, o , . . ~ :  a a u d  calcuiat ion of  : essiug, ?e l .  2, xv~, tPP.  ~. 'fi~.~5": '~wi0nments i~ c0a l  
: oil, low-temporat~are t a r ,  a n d  coal • (b~ hydrogena t ion  : ¢ Yo*.iou, ~.,oo~ p. 8 9 ~ L  ~ . . . .  . : :  . :  : ~  ~ : :  ~ : 0 r i t i ca l~ rev iew of  ~ u e * l * ~ * ~ ' : . : ~ t l 0 n  of d i m e t h y l  - : - E d i t o r i a l . c 0  mmen~  ou r ~ v ~ i ~ C ~ . P t t t s b u r g  h 

:~ . . . . .  of°r ,bY F :scher -Tropsch  : s Y n t h e s i s ) . .  The  development  BErES, M, B. ~ee  abs .  2562 . . . . .  : ~ : equi l ibr ium M ° : ~  mn~ ~ ° ~ u ~ a ~ i 0 n o m  o f " t h e  vo!ume re !a -  - P~oeesSmg.as f ° l l ° w s "  " ± n e h d a t i o n  Coal  Co. announcement"  - .~ the  .repo~t" o i l  
. :  egetable-o.tl p roduc t t0n  in l~ortll A f r i c a  wi l l  p r o . ,  :256. BH~W~, . G  T..: S y n t h e t i c  "Petroleum 1950 XV, ~i " ether f r  ~ . -~-^~- '~ . - °~a~es  f o r  50% a n d  100 ]v con ve~.- :Conso . . . . .  ~ , . v  in Fo r tune  m a g a z i n e  ; exper iment~  , n  

vine  open-chain  m a t e r i a l  f 0 r  F r i ede l :Cra f t s : syn theses  : 92 p p  N a t u r e  ( r ev i ewl  v01 ::166 1950 ~ 624 ":~ :-~'~ • ~ t i°ns  °Z--r:ne re -a~ : '~ -~"  7Discusses t he : fo rma t ion  oz m-  : the  C oat  x n u u ~ : , ~ . n t ~ n  of e o a l o n - A l a b a m a  a n d  t h e  
on- a ' C ~ [ ,  nucleus,  a n d  t h e  chemical  0r  elect i a . . . . " '  , , * ?  • ~ it sion-to mmetnY~ ~ ' : .  . . . .  ~--÷",osis  of M e 0 H - f r 0 m  : : unde rg rounu :g~r - - . - - - - -~  - ^ x ~ : h n d u t i l i z a t i o m  : :,: 

• : po lymer iza t ion  of'C-H~ c a n  a]~o f ie ld  l u b r i o n n ~  r :e  ! . . . .  0b~ec t  of  th~s b00~let  a b o u t  syn the t i c  gaso l ine  is to !~ ~= methyl  e t h e r  a l o n g  w~m ~u~ ~'~"-~=.~O~I e q u i l i b r i u m  : e c o n o m i c p i c t u r e  0~ coa~ ~esou~=~ ~-~.-- T,  .~^~ 
' : 248 B~-~ '=* ' -~-  : ' ~  . - - -  = "  : ~- : =  - [ - - r T  ..... , a r o u s e  the  i n t e r e s t o f  laYmen,  manufacturers ;chemists¢ '~r  <.: :  : wa te r  gas . : -  E x p r e s  ses w a ~ e r : g ~ * ~ ' $ ~ t e m ~ e r a t u r e s  , ~  ~ S y n t h e s i s  G a s • F r o m  Sohd  Fuels .  re t~u*:  . 

~n,~-~:?-:"T:'-:, ~ . . . . . .  ; ~ O T ,  ~u_ u a r n u r a n t s  de : and engineers, and:the Government  of India to the  Yital ~. ~:: ' fo r  p r e s s u r e s  0f 100-400 a~m. a . n ~ . ' * r ' ^ ; ~ ; , e a e t i o n  : : ~  - ~ ' ~  ? e l  o 1947 pp 7B1-733. : : :  ~ 
" ~_~.~a-~-~a 2 ~  u e r e m p ~ a c e m e n r .  ^ ~ : .  D_un0d , Pa r i s ,  ::: i m p o r t a n c e  of bui ld ing u p  a he~ indus t ry  on  n a f l 0 n a t ~  !i~:: 300o5400 ° Ca lcu la t e s  volume rem.~mn.u~,"e~h*er Corn- r r ° c e ~ " ~ ' -  " "~-~^  ' .~^ . i  i m n 0 r t a h t  pape r s  g i v e n  

: :  : : : : .  , : w ,  ~o-~ ,v . ;  ~ , e m .  ~es . ,  v01 ,. ~I, :;tosS, p : 2 4 L ' /  : . : ! : l i n e s  C0mparable  wi th  w h a t  h a s  a l r eady  been  done i n ~  ~ ~ases f o r  a d i r e c t  f0 rmat ion .0~  ~ m e ~ Y ,  ~:- lculated~ : : B r i e f  revie.w, s o ~ : : ~  ~ . . ~ . m o ~ s v n t h e s i s G a s  a t t h e  
249. ~ .  Technique  e t  ~conomie  nouvelles  des A m e r i c a ,  Br i ta in .  G e r m a n y ,  and:Yapan."  : :  ~ . .  : b i n e d  W i t h ~ t h e M e O  t t  s y n t h e m s ~ : : - ~ a m ~ a t e s ~ 1 0 - 5 0 %  ~: a t t h e s y m p o m u m o n r r o u ~  ~oc" .... "" 

: coa t h u r a n t s  de  syntheses_ H .  Dunod,  Pa r i s ,  369  Pp . ;  _ 256a.  B H a ~ T ~ C H ~ r r ~  S:: K ~Nn RAo B C S 0xo:!~ :i~: va lues ;  a n d  l a y s  bas i s  for  o a f ~ I ~ e % ~ u ~ U m ~ e ~ - e t h e r .  : ~ i 1 2 t h ~ m e e t m g ~ f ~ e ~ m ' j ~ : ~ u e l s ,  N a t  Petrol .  ~ ' e w s ,  
. : : : : - ~ . ~ .  ~u~.. v o,L~-,  ±u~t~, p.-a~12. , : P r o c e s s .  Synthes i s  o f  P rop iona ldehyde  F r o m ' ~  ~':." andaSOTl~0~,.V°~c°nvers~l~esamerelations, t h e a m o u ' n t s  : 2 6 6 . ~ -  ~u~tas~Ynn~a~.~_23-Petr01. Process ing ,  v01" 

, : , -~ev~eweu m J~mL assoc,  chim. ,  v01: 55, 1938, n.  2 0 8 ;  ' E thy lene ,  Carbon Monbx ide  a n d  H v d r o - e n  in  the  GaS~~ i~:~ :. A n o t h e r ! s i n e  g~y~ ,  * - r -  ~ . .+,.~ ~..~duction'  o f  1 : k g  ~ ::?el. 40, No.  - , - ~ - ~ ,  ~-,-" - -  I : ' 
: Coal  Carboniza t ion  , ?el.  4, 1938, p. 50. - : : : P h a s e  in  :the Presence  of  Coba l t  "Catalysts  a t  High .~ ~ :  ~ of w a t e r  g a s . n e c e s s a r y  ~o~= ~,? ~ : , .  :_ ::: ' 3 1948, PP: 203-200 ' :  . - :  - =  ~ = :wOrk '  dSne a n d  
.... . . . .  250. B E n ~ b ~ D .  ~.~'nGkuDEcHoN H [Photochemi~ : : P r e s s u r e s .  :Your: Sci: I n d .  R e s e a i ' c h  ( I n d i a ) ,  voL .~; ~ o f  d ime thy l  e t ae r -  : =  ~ :  i -  a n d  i t s  Theore t ica l  Surve_v of  r e s e a r c h  and  devel%nneuk "ndus t rv  u P  ~ o  

. . . .  col Synthes is  of  Carbohydra tes"  "From Carb0n  D i :  : ' 1 1  B,  19~2, pp, S0 -8 i ;  B r i t i s h  Abs.,  1952, B i I , : p . : 7 9 t ~  ! :  261~ ~ .  [Methano  1 ~ y n m e s  ~929 p p .  1350-135! ,  : ,ianned'bY seve ra l  members  ° f~ t~ l~ l e t~e  l iqu id  f u e l s . .  
• : -  o x~de and  W a t e r . ]  C o m p t  rend, ,  ?el.  150, 1910, Pl): I n  pl[epar ing p rop lona ldehyde  b y  the  0 x 0  procesS,:::~! ~: Bas i s : , ]~ ,~ Ie t a l~_5 :~  v~'73~_~575,: 1629-1632, : 1 7 4 ~  - ~ h e  p r e s e n t  on  the  productmn0~:=..-~-~:.ucrat s p r e s s : f 0 r  

: ~ u ~ u - ~ o ~ ;  ~our.  S0c:: Chem.  !ml .  (Lond0n)  ?el  29 t h e  o p t i m u m  condi t ions  a r e :  .~. gas  m i x t n r e  of ~H, ,  2 : ,  ~ i~*~-±~.n[~9-9 191'9-1912; Chem.  Abs., ?eL. ~ ,  =: 2 6 7 : ~ -  Oil  A-Plen . t y ~ u ~ u ~ r o c e s s i n g  ? e L  4 
: ~ u , p .  vu~. C a ,  a n d  H: ( 1 ; 1 : 1 ) ,  1 5 0 ° ,  150  a tm.  :(3 h r . ) ,  and a ~ :.' x ~ ' ~ ,  . ~ ' . ' ~ . ~ .  ' ( ~ ' ~ v n t h e t i e - F u e l ! n d u s t r y "  ~ ' ' "  ' 
: : Oxides  of C a n d  w~/ter v a p o r  have  been made  to : ea t .a lys t  conta in ing 2 0 %  o f  Co (prepal:ed b y p r e c l p i -  ?~ :; ; ,1929. p. V ~ - .  ~ ^f S ~ t h e t i c  proeesses fo r  t h e ' :  .~o:6 ,  1949, PP. 6.53-654. : . . . . . .  : "- :~-' .*~ent 

: :: : r e a c t  wi th  each o ther  bY m e a n s  of the  l i g h t  of  the  H , ,  r a t i n g  f r o m  n i t r a te  so lu t ion  w i t h  K:CO~) on kieselgubr-  :~ ~ Out l ines  devempm~e~_~ ~ -~-u~ains fu l ly  f u n d a m e n t a l  . ~ - * ^ - i a l  e r i t i c i sm of  t h e  a t t e m p t  by the.~ep_a~-~ . 
- v a p o r  lamp.  CO and  0 :  p roduce  a~smal l  a m 0 u n t  o~ . . . . . .  B~CEvxe ,  I': ~ e e  abs .  2433. ...... : ~:" :~ ~ :Pr0ductio ~ o_f ~ l e O ~  anzea~t~on s inv01~-ed; 141 such  ^ * ~ n t e x i 0 r  and  t h e B u r e a u  o f  l~'nes ~.°m~°n~ su~" 

• u u , ,  wh i l e  t h e  l a t t e r  =as  y ie lds  C O  w h ~ -  ~ o , ~  *,, / ~  ~ ~, . . . .  ~ . ÷~ ~ equa t ions  z o r : u ~  ~ , ~  ~ - - -*~-~n i  curves involves  : w - ~ .  ~ , . . . . . .  t h e  e 0 u n t r ~ f  'xne ~ r s , , ~  , 
: ~ : the  r a y s  i n  tb~ n ~ 7 , , , o  ~ ~, r ~  V? - - ~ -  t~. : . . . . .  ZL~O, , , .  ~ m m e s  on ~olid P a r a f f i n  Hydroca r -  ~ :- ecua t ions  w i t h  deduenons  zruu* ~ , : - thetiC xuel~ ~ v ,  . . . . . .  . . : .  : 

. . . .  : - . . . . . .  : - . - - , : -~  ~- %. ,.,_- !ms  ~ m~;e H:O : :: b o a s  %yh~ch Or ig ina te  i n Gasol ine  Syn thes i s  Accord- :~ ~ e~c:: a r e  given.  : : :: • " . 

• • . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  . . . . . .  • : :  : . . . .  . . . . .  . . . . .  



I G a s  Unde r  Pressure .  I I . ]  ~our. C h e m .  lnd~ 
por ted  by the opinions of 0i l - industry executives,  leads S compounds such as  COS a re  then el iminated b (U. S .  S. R . ) ,  col. 12, 1935, pp.  I.:49-1255 ." .Bri 't~a 
to the  conclusion tha t  the t ime i s  no t  r ipe  :for Govern- p u r i f y i n g  wi th  a lka l ine  F e  h r d r o x i d e  a t  ~.~no ~ , ^  y ~ " | 
m e a t  intervent ion in the  fuel p r o g r a m  T h e  oil indusn-v C,'~nt{nnan~ ,, . . . . . . . . .  , . - _ ~ - ~ o .  : ! t-'be.m. Abs., 1936, B, p. 404;  Chem. 2~DS., vm.  ~u, .~,ov, 

• . .. " -- ......... ~ o~ r~ e rlsener-Tropscn cataly~ fo i tseIf m capable of supp].~ mg aH the fuel  needed :for any 6-7 months is insured b ,  this t rea=en t  of ~e 2: .... / - 
used is the same as t h a t  fo r  M e 0 H  an~ every  purpose~ ~o ex t r ao ra ina r ! l y  rnpid  is the  wh ich  lowers  the  S cnn~n~ ~, ~ + ~ -  - ~  ° ~ '  -I 

progress  of technical development,  commerc ia l  plants i 0 0  m 2  , . . . . .  ~ -~ - ~ s  > ~  v..~ gin .  Per . = 1  thesis, b u t  the  ca ta lys t  is more  alkal ine,  and  the  ra  
u~u~o,u. ,c~n~ue~ore ~nevcou o even e e b u n t ,  erec'ted~°'w-f°r-th-e-p-r°d-uct/°nl°f syntl'~etic f-~els would Bare ,  nov, A.P .  ~ee abs.  27?2, 2?74. . I.i of gas  flow is  s lower. :  but  t h e  t empera tm 'e  i s  h igher  

" " 272o Bbsn  W. [Gaseous  and  Solid-Fuel Subst  tutes.] : "  (400°-425 ~) than  for  MECH. The  p ressure  is  220 arm. 
268. BLAxn, W . F . . . ~ . X D U ~ n ~ W . C .  B u r e a u  of Mines P r z e g i a d  ~orniczo-hutniczv col o9 1937 ~- ~o4" t A r a t i o o f H :  : C 0 o f c l o s e t o l  ; l i s b e s t .  C0= tends  

A s k s  T h i r t y  Million D o l l a r s  More :for Synthetic 397 ~ C'hen~. Zent ra lb  193~ ' I I  ~ ~14 o. Chem" ~,o,~-- to accumula te  in rec i rcula ted  gases .  Zn-V ca t a ly s t s  
L iqa id  Fue ls  Research Petrol  P roces s ing  col o col  '33 193"9 ~-o-" . . . . . . . . .  ' " " ~  I are bet ter  t h a n  Zn~%.l :enes. bu t  the  b e ~  is  SZnO:AL 
1947, pp. $5-87. " ' " - '  . , ,  , p. uo_o: : : (0K),.O.!V=0~. The  total  yield of  alcoh(fls is  60 ~ .  of 

which 35% i s  ~IeOH, The  o thers  a re  E tOH.  l ' r 0 H ,  Rev /ew of use Of motor  fue ls  coming  f rom Sources Commcnts  on the  bill reeentl.v in t roduced in the o the r  than  petroleum, i so -Pr0H,  B u 0 H .  and i s o - B u 0 H .  
Senate  by Seua to r  0 'Mahoney ex tend ing  the Bareau  of 273. . [Product ion  of  Synthe t ic  Benzine From Mines  p rog ram of research on synthe t ic  liquid fuels. 
P r e s en t  s abs t rac t s  f rom the p rogress  repor t  recently Coal.] P rzeg lad  Teeh.,  v01. 77, 1933, pp. 277-236; 
m a d e  by the Secre tary  of the In t e r i o r  and  a tabulated Chem. Abs., col. 33, 1939, p. 9539: , 
s u m m a r y  o f  actual  and  es t imated  expend i tu re s  for  the Review.  . : 
y e a r s  1945.o . . . . . . . . . . . . . .  to 1943. inclusive.~ ~ . . . .  :__ 274. ~ [P rog re s s  in  the  Technique of Liquefac.  

. BLASCHCZYK G. SCct~bs 1498 . . . .  : t ion of Coal.] P rzeg lad  gm'niczo-hutniczy, vol 30, ::i 
269. BLASS, K. ' [ Ia f iuence  of R a w  KIater ia ls  on the 1938, pp: 67-73;  Chem. Zenti 'alb., 1933. I I  pi 2373; 

Synthes is  Of F a t t y  A c i d s . ]  F e t t e n .  Seifen, col. 51. Che~n. Abe., col. 34, 1940. p. 6041. 
1944, pp. 221-223 Chem. Abs.. col. 42. 1943. p. 8773. R e v i e w  of the  deve lopmsut  of  hydrogenation,  low- 
Discusses  production ~)f synthet ic  f a t t y  acids  by Ihe t e m p e r a t u r e  carlionization, exn 'aer ion 0net lmd of  

' paraff in-oxidat ion process, w k h  refs .  " P o r t  and Broche) ,  the  J a p a n e s e  hydrogsua[ion:process,  
2?0. BLATO~IFORD. J .  "%'~'. Oxygen RePlaces  Ai r  in Water -  and  the  synthesis  of  hydrocarbons  from. CO and H.- by 

t h e  methods  'of F iseher-Tropseh, :  of  Robinsoa-Bindley,. : 
: Gas  Process. ChenL Eng.  News.: col. oZ. 1950, p. 1922. a n d  o f  the  I.  G. Fa r be n indus t r i e  A.-G. Considers cos~ 

Abs t rac t  of paper  preseatcd a t  the  Chemical :confer-  : o f  ind iv idua l  m e t h o d s .  : • i )  
ence of the Am. Gas Assocn: Operat ion i s  described Of 

27~. • [Synthet ic  Motor  Fue l  in Poland and '=}- : : -  a. 860-ton/daY~0.. p lan t  bui l t  f o r  t he  D u P o n t  Co., by  " A n s t r i a , ]  P rzemys l  Naf towv,  vol. 13. 1933, pp. 311- 
Linde A i r  Products  C~.. together  w i t h  s e v e r a l  me- . :  =313;  Chem. Zentralb.:•1939. "I p $64" • / 

• chanical  bhm-gas sets. Th e ra te  of  0-- f eed  to the  g e n e r -  ~ - . . ~: 
' .~ a t  ors  ~p genera!  w a s  low, al though in 1' tes~ the flow : '  ' ~=~ydrogenation a n d  s~'nthe~is motor  fuel  and the*r : : i i l  '/'~ 

: = abont  Z~.7=.lb: Of coke. 243 cn. f t . ;0 f  0=, and  32.4 lb. of :Repor t  O n t h e  Presen t  s t a tns  of  the  producti0a of 
. s t e am to nmke a million.eu, f t .  of w a t e r  gas .  ' T h e  u s e ,  l i q u i d  fuels  f rom coal a n d  r e c e n t / m p r o v e m e n t s  i a . t b e  

of  O~ fo r  this process appea r s  to be dec idedly  advantage-  hydrogena t ion  and  syn thes i s  processes  
ous because o f  the  increase in c a p a c i t y  i t  permits ,  as  " ' ~ :  
well  as  f r O m  the  s tandpoint  of fuel consumption and . . BOeCAREDDA, £~[:: See :  abs.  2390 .  : : : ; ~  

"ROCI~AR0VA, E.  ~ .  **~ce abs: 725. : " : maintenance of eqnipmeut. It seems nrobnb]~ thnr . . . .  

:/i 

280, BOCI]~AnoVA, E. ~I,, l)0Ln0~% B. ~., AXD PRo:[~.ni~ 
rOVA, Z. 5L [Synthesis of Higher Alcolm]s From 
Water Gas Under Pressure. III.] Khim. Tverd0go 
Topliva, col. 6, 193:;. pp. 665-9S0 ~ Cimm. Zentraib., 
1936, If, p. 4254 ; Chem. Abs., v01. 30, 1936, p. $147. 
Syntheses of higher alcohols were dccomplished in 

the F i s c h e r  c i rcu la t ing  a p p a r a t u s  of 4.5-1. capacity,  a t  
350°--425°, 220 arm.  pressure ,  w i th  a volumetr ic  ve- 
locity of the  order  6,300-,%4f10 ( t ime  of eontacL 26.5-'--'9 
See:) aud  a d u r a t i o n  Of 1 hr.  : l u  alfl cases  300 ml. of 
Catalyst were  used. The  m i x t u r e  C0  and J~- was  
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B0e~A~OVA, E. M., Do~mov, B. N., PEr~ovA, Y. N., 
ANn YATSKOVSEAXA. ~. S. [Synthe.~is of Alcohols 
of High ~Iolecular AVeight From Water Gas Under 
Pressnre. IV. Rechecking of the l[ethods for 
Analysis of the Condensate-] ;~cc abs. 281. 

Boc~zno*, L Scc abs.  215. 
BODE, K. Sve abs.  2921. 

283. BODE~0r.~, IL  [Product ion,  APplicat ion and  De- 
, tection of Methanol  a n d  I sopropy l  Alcohol.] Apoth. 

Ztg., voL 45. 1930, pp~ 1141-1144 ; Chem. A b s .  vol. 25. 
1931, p. 166. 
Address  dealin ~ witi~ both the  e a r l i e r  and  p resen t  

methods of nmnufac ture ,  t l ~ e i r : y a r i o u s  uses, and  
methods of  de tec t ion ,  

BOEn~KF.~, E, R. Sce abs.  2285. 
284. BOE~Z~, E., A.xn BO.XHOEFFE~, K :  F. [Gaseous  Re :  

act ions of  Act ive HydroY.en.]:  Z t s c b r .  physial .  
Chem., col. 119, 1926, pp. 3C~-399 ; Chem. AbS., col. 

: 20, 1926, p. 3645. 
React ions  Of H :  a c t i v a t e d  by l u m i u o u s  d i scharge  

' have  been s tudied semiquau t i t a t i ve ly  fo r  the  fol lowing 
subs tances :  0=. :H.-O, N=, NH=. CI-:, He1, Br: ,  H B r ,  
tt.-S. CH,, CO, CO:, and  CH=C1. The  I~- behaves  as  
though i r  consisted of f r e e  a tomS;  wi th  (9-. i t  f o r m s  

taken in the  pi.op0rtion 1 : 1, as  th is  was  fouud .to be  . direct ly  H..0:, w/ th  CO and  CO: i t  f o r m s  smal l  quan-  
best in prev ious  e.xperiments. (Scc abs. 278.) The  best  t i t les  of  CH=O. The  halogens ,  w h i c h  r e a c t  ve ry  rap- 
catalyst w a s  found to he SZnO.At(OK).,rO.1-V=0~, which idly, f o r m  H halides.  The  ac t ive  f o r m  of H is  r ap id ly  
gives 47% o f : an  oily laver  w th a yield of 225 nil. of and completely destroyed by  HG1, HBr ,  H=S, and 
oil/hr./re. ~ of gas . -  !Phe ' tomi e0ntel~t o f  alcohol l i igher  OH,el  probably because of  r eac t ions  l ike H + H C 1  = 
than M e O H  in the  condensate  w a s  found t o  b e - 3 5 % ,  H : + C I .  N=, H : 0 ,  NH=i and  CH, a r e  indiffe*ent. Smal l  : . 
along wi th  60% I%ie0H Qmf l i r a t ive ly  the  aqueous ~-quantities of O-- indreased the  yield of ac t ive  H~. a s  
condensate consis ts  o f :  5 I e O H .  E t 0 H ,  i s o - P r 0 H ,  and : they also iucrease  the  in tens i ty  0 f - the  Ba lmer  spec- 
the oily l a y e r  of C=H~OH and  a m ix tu r e  of C ,H,0H,  t r u m  ; b u t  the  Other gases  t r i ed  h a d  uo effect- 
mainly iSo-BU0H. ::22 r e f s . :  . . . .  :i : "  ~ 285. Bom~C~:E F. S :  Equi l ib  r ia  i n  the  Reduc~on  of  

. 281 B0CHAROV,% E ~i., DOLO0V,B::N. PETD0V.%~ Y. ~;~ : Chrom/um Oxide by Ca rbon ,  a n d T h e * r  Re l a tmn  ~o 
x~D YATS~OVS~.AYA N 'S [ S y n t h e s i s  Of-Alcohols t h e  Decarbur iza t ion  of C h r o m i u m  and  Ferrochr0me.  " 

• ~ of H i g h  l%I01ecu~ar W e i g b t  F r o m  W a t e r  Gas  Unde r  B u r e a u  of  Mines:Dept .  Of I n v e s t i g a t i o n s  3747, 1944, 
'Pressnre .  I V .  Rec l , eck ing :  of ' t he  l%Iethods f o r : : '  34Pp  . C h e m  A b s , v o l .  38,194A;P. 3539- : . : - 

:. Analysis  o f  the  Condensa te . ]  Kh im.  Tverdogo . - ~. ~ . o Reduct ion of Cr.-0. by C invo lves  4 dis t inct  revers-  
Tophva,  ~ 01. 8, 193,, PP. o33--~4S, Chem. Abs., v0L 3- '  ~ : i b l e - r eac t ion  steps : (1)3Gr.-0,-}'13C----2Cr:C2-~PG0,;. 
1938, p. 1431. " eo~ 50r=0,+27Cr~C:=13Cr~C~+!bCO ; (;Jl o u r : u a T  
Exis t ing  m e t h o d s  for  the  ana lys i s  of the~condensate~' - l"46r.C~----2?GriC-{-15C0 ; (4) C r . - O , + S O n C = 1 4 C r +  

. . . . . .  pmeut ,  s eems  probable that  . ~  ~ ' :  invest igated:  and  rechecked~ 26 refs.  3CO. Desc r ibes  a p p a r a t u s  a n d  m e t h o d s  for  measur -  . .  
- : . a h n o s t  any  k i n d  of :fuel danbe '  Used and  a lmost  any 277. ~oc~.~]mv.~ E. ,~I;,±.XD DOLOOV B N " [~Yndie~is ;Y".~I 282 B0c~.~n0vA, E . M  i DOLO0V, /3: N.~ K~.w~KoaA-~i ing  equil b r i a  i n  these reac t ion  steps,  and  thermo- 
: . . . .  tyPe of  g a s  m a k e r  be modified to use  0~ . ' " o f " F o r m a l d e h v d e  F r o m  ~ a t e r  'C.i'~l" ' . ]~ .  a~n :'~'::~ 

Rr~v.~n P.:' zec;'abs 215- - ~  ' : .::: . : '  ~ : C h e m .  (U. S : S .  R . h  yol 4, 1"934, pp.-145:l-62"'Che'm: : : '~ i  K. I .~XD P~Ta0VA 5:. :N, [Syn thes i s  o f H i g h e r  AI - :  dynamic  valueS f0r  each reac t ion  o:xe der ived f r o m  equi- : 
271. BL'J.~ZE.XTHAL L ~ f  ACt ra ted-Carbon  P r0duc  "~°S" yol. OZ, 1934, p .  5211. " ! ' ~  : coho l s  F r o m  Garben Diox ide  and:  Hydrogen  U n d e r :  l ibr inm and  r e q u i s i t e  a u x i l i a r y r t h e r m a l  da ta  The  

. : .  t ion i n  Germany  During. . : the w a r .  ' F I A T  F i n a l :  4MBL,~t..results:°f 0.5-1:2% Cb:O w e r e  o b t a / n e d w i t h  : ' ~ i  : "  Pressure .  V.] Khim.  Tverdoge-Topli '~'a ~'ol. 8 1 9 3 7 : r e s u l t i n g  t h e r m a l  proper t ies  o f . t h e  Cr Carh ides :show: . : "  : ~  
PD. 1i07-1121 Chem A b s ,  col. 32, !938, p. 4 5 1 8 . .  : . '~  t h a t  each carbide  is : s t a b l e w i t h  r e s e c t t o  dis~°~la~n° ~ : 

" . R e p t  ~ 1181 194J 211)p~; PB  85~143 . : :: .... g u  aln. .u,  c a t a l y s t  at- 400 ° a n d  150 a tm pressure  ~/~.i This  m thod ~ as  described revmusly  T h e  syn " ' into a l o w e r  Carbide and- M, rote  a m g n e r  c 
• : Genera l  rev iew of  German deVel0nn~ents i n t h e , ~ 0 ~  278.  ~ [Synthes i s  of  H i g h e r  Alcohols From ;.~,  . : " e • " P " " . " : ,~- - , ~ - ~ -  t ~ l e m e n t s  a t  al l  t empe ra tu r e s  below t b e  : 

. : duct*on and  uses  Of act ivated C in s u c h  fields as  gas- - W a t e r  Gas Under  P r e s s u r e .  L ]  Compt; rend. acad. . ~ . ~  -: thesis Was car r ied  o u t a t  350°-42.5 ° a t  a cons tant  pres- :  ' ~ ,  ~ -  . . . . . .  ~ * "_ " . . . . . .  A,^, . . . .  ~ " ~- . . . .  Sure of "cO a m The  reviouslY described c a t a l y s t s  : : mel t ing  Imin t  of t h e  carniae .  - ± h e  m t e r m = ~ , ~  ~- ,~ .  • 
' : "  : .  m a s k  C, C-dep0larizer f o r  dry Cells,:~p~/rification o f  . :  : s cL , :U .R .  S~ S ,  v01. 3, 1934, pp. 115-118 ( i f fEngl isb,  : f~:'l(~;~: a~.~n ,~,7-,~-=~t^ "- x~ ,~ ~P~z=~ "~'~a ~ZnO A I ~ O H I :  0 1 : :  bide is  l ikewise  stable w~th respec t  t o d ~ s s o ~ a t i o n : m t o  : 

water ,  deoiling Of boiler condensate,  i ndus t r i a l  v a p o r  : ":PP:'118-120) ; Chem. Abs. voL 28, 1934, p. 6698. ~:~.'/:i~.; ~..~.~;~'~"~'~£~V'~K~)-'~']~ed~in~hea~:e : : synt~e~s .  ~ t h e  o ther  2 c a r b i d e s .  A: t h e ~ . e t l e a t ; c o n s ~ e r a ~ o ~  l~v :~ : : 
. a n a  g a s  adsorpt ion , antl: r egenera ted  cellUlose f iber .  ' :  • CO a n d  =.H.. ~ : r eac t  ,under. n res su re  ~vith a ~ - ~ z ~ d  : ~,~~-):-~::,.,"~;~'~: . ' ~ . . ' ; , ^ ~ ¢  , ~  o - ~  , , a  ~ h ~ , -  ,~:m~,t  5% " g iven  of  t he  deca rbu r i zauon  oz..wr an  . . . .  : ~ - : ~ - - - y .  

conta in ing  act ive C. The product ion capacity, of M e 0 H  cata lyzers  t o  g ive  a" Condensate c o n s ' ~ i n ~  :~[~:~!~:~.~*~ea ~ : a ~ e ~ , ~ ,  ,,~e,~,~o~_~=~,-;.:A-:~:-~t.i~,. 'Gr ,O,  lee,O,, t ~  a n d  Sir Cr~O, ~s a n effective :aecarDu::: • : .  
p lan t s  had : inc reased  f rom a~total of 990 tons  in'1939 : m a i n l y  of .a  m i x t u r e  Of va r i ous  alcohols efrom M e  t o  ~'~;~['~'~" . ~  wmgn~ o~. ~**e cenae. .nsa~=.^~: .4 .~.~U,~-  • - ~ , - w n  s i : izing a g e n t  a t  2,000°; p a r t i c u l a r l y  ~f m e a n s : a r e  z u r - :  . 

• t o  1 3 7 7  t o n  " • . . . .  . . . . .  " - :, - " -k~-~ " $ ~ ' ~ - ~ , e  s y n [ n e m s  o~ nl~uvr  u~uuu~,,~ t ~ a ,  ÷ ~ , ~ : - - -  . . . .  d r l o w ' C O  ar t i a i  p r e s su re s .  . . . . .  , s per  mon th  m 1944. A h s t : o f  t r ade  names oc ty l ) .  Syntheses w e r e  ca r r i ed  on i n  a circulation .. . .  ~,~:~J~" 1 • o o mha  vt--l,] ,~f , lenhnl  Vrnotinn hniline 70" -  "* n ished fo r  opera t ing  u n e  :pa ~. ; . . . . . . . .  
. :  . ~ ~s appended P a r t i c u l a r  at tent ion w a s  P a i d  to the appara tu~  w i t h  4 1" cauacit~- a t  a t e m / ~ r ~ t n ~  nf . ~ ; ~ : :  7: '"  . ~ - Y  "7%- ~7 . . . . . .  =~.i . . . . .  i-,- .__.__=.:.;=~-95' : Magnet i te  theoret ical ly ,  m a m o r e  e x e c u t e  oeca~-~u- . 

: u s e  of  as-ads0r i • . . . .  - ° -  ° ' " . " - - . - - - - r , - -  - . ~,o:x.: ~!:.~..'~or m e : n r s c  ca ta lys t  w a s  zoo cm. ,,u- o~ c~u~,~z-~- :  " . ' n r a c t i c e  the. r ap ia  exenange  oz . -  g . . . .  p t  on carbons  m tl~e Fischer-Tropsch : 3o0 =-4.50 and w i t h  a f a l h n g  (220-160 a rm ). o r  con:  ; ' . . ' 9 - ~ f 0 U n ~ + ~ , . ~  , ~ ¢ i ~  ' , e  t h ~  ~ , m d e n s a t e  disclosed the  ~, mzer t h a n  Cr:O~, b u t i  . p . . ~  ~=~ ~. ,he  , ~ u i ~  n h , ~  
, : sYn~nesm.  A m g n e r  •recovery of  C~H,- w a s  achieved s t u n t  (220 a r m  )' p r e s s u r e  and a suace wl0e l tv  of : ~ , ~ ' ~ : ' : ' ~ ' ~  . . . .  : ~ - v  ,=C =':L.~[.,~ ,~ M ~ n ~  ,r id 5% o f "  : Fe  in  the  r enn ing  agen~ w~m w~ ~ . . . . .  " ; ' -  ~----~-A- : 
: :  • b y  inc reas ing  the  size 0f  ads0rbers  and  b y  the  u s e o f  ~::~,000-6,000. I n  eve ry  ease, 300 cc. 0 f ' t h e  Ca t a lv~ r  in . ' :~: |~":~¼~[h:"ence°" c°nm~era~:eam°u,-n~sb~'-~'A-~Tand'is~: ' r e s u l t s t n  a b o u t t h e . s a m e  . n e t e f f e c t i v e n ~ s a s : m r ~ r l . u ~ . :  

' : -  spec ia l  gns 'adsorpt ion  ca rbons  T S  a n d  SK identical  t h e  f o r m  of shav ings  w a s  used T h e  ou t /mum rnfio ~,,~:~|:..!~:~:-..~:.~opm m . ~ n t ~  ~v - ~ v - - ~ - - ,  r : " - - ,  - - . : '  Both H.- and  Si are  u n s a t m f a c t o r ~ ' a g e n [ s  ~ ° r ' a e ~ a [ u u - '  
: w i t h  t y p e .  G used i n g a s  m a s k s .  S K  an :  improved - / o£ C O  : H = w a s  "about 1 -  i -  ' Z n  alu:min~t~'~,~-~='~'n- ' ,*~'~:|'i ~ ; ~ ' ' - ' ' ~ "  . ~ r e ~ s . .  - :  : : . : .~' : "r/zing Cr  or  fer r0chr0me . :. : . . . .  ': 
. sup ersorbon, 4 ram.,. 400 gin.  pe r  .1, w a s  found  to be sa t i s f ac to ry  resul ts .  T h e  subs t i tu t ion  of  Na  for  K %~:~|:c~:,E ~ --  B0c~An°~ A, E~ M., DoLeov, ~B..N.., ~ n  ~'~T~n ~ ....... . : ' ~ e e  abs~: 1 7 2 9 .  .: • - 

. ou-~O~'~ m o r e  effect ive than s u p e r s o r b o n  T for  t h i s  : ~completely cuts down the  yield Of oil.  The  ~rou-:  o f  ~ | i ~ ~ ]  :;~" lq. [Synthems  ° f  ~ I g h e r  A!c°nols -~ ' r °m claver '  , '  B - a o x ~ w - z ~ S ~ : ~  A :N : gee abs. 1306. : 
appnca t io  n. SK carbon also: was  f o u n d  t o b e  very c a t a l y z e r s : ( 4 z n o . P b 0  4 Z n ( ) P b 0 Z n ~ O K ~  , ~ , ~ h ~  ~ r ~ L ; ; ~ '  ~ a s  U n d e r  Pressure ,  " ! L l : ~ b e e a o s : z ' # ~  . . . .  :. :": : ; :  ~ ~ . . . ' ~^ . : . .  . : . . . . .  
effective in  the adsorpt ion of C:H~:and of  CH, :  PUrl- O . 2 z n ( 0 K ) ,  and  4 Z ~ O P b S 0 O Z n / O K ~ ' " ~ ' " ' ~ a v e  : ~ . ~ ; ~ ! ~ :  : : B o e ~ u o v A  E M ~ Do~.eov B . N .  a n d P u o x H o -  : Bo~now, A~ S e 0 a a s .  z ~ . . . . .  : . . - 

' .  ~ c a ~ o n  o f  gas  f o r _ t h e  FiseherLTropsch process can v e r y  low yields fo r  ~ 1  a t t a i n a b l e  temper~{-~re~.' 21~a- ~ : i ~ : ~ "  aovA, z .  [Synthes is  of  H ighe  r A l c o h o l s : F r o m - "  ' : B o q u s L A v s ~ ,  I . M .  ,.qee. abs .  ,.671._ L . . : 
. . . _ t c a r n e a  o.u~ a s zonows:  t~-s i s  removed,  : then: a : l ine -zn  vanadates ,  4Zn0.V.-0~EOH an(1 8ZnO.V.~0~KOH, . ' ] ~ : ~ . . W a ~ e r  G a s  Unde r  P r e s s u r e  ~ t H . ]  See abs. 2~o. ,: : B b ~ ,  H .  gee  abs. .!711, 1713, l v !  ~. ' 

: . 2:~a~mLenc_wJ[~.yupersoroon follow e a t  room tempera- g a v e  t h e  best  resul ts .  An  increase  in  percentage  of : ~ ' ~ ~ ( ~ ' ~ - B O C H 2 m O V A  E. M .  DoLeov, . B . N . ,  A ~ o  ] K ~ :  . .  : B b X ~ I ~ N , - J .  i g e e  abs .  3052, 3 0 5 3 . .  : :  
i~n~ene~ ~ u o : ~ , , g u m : ~ o r m m g  nyarocarbon.~s,, d ienes ,  • ~ n 2 o w e r s  t h e y i e l  d, A: decrease : in  V-.O, conten't f rom " : . ~ - ~ , ~ : . K o o A ~ ,  K .  I., A~D PZT~0YA, Y . N .  [Synthes i s  o f  :: B o o ,  Hoax A. ,gee abs.  1504. " - 

: . ~ ^ . ~ .  '.._ " _ : ~ ' Y ~ - £ ~ . ~  9. compounas.  ".t'ae super- : o~-~-,'#[o~.~J'/~mwerstheyieldofoilfrom4~[ol7%. .~:~;~:BigherA/coholsleromCarb0nDioxideandHydrogen . . . . .  ' ~ '  ; - ~ ,~  -bs  659 . . . . .  
. ~ i ~ ' u ~ a : ~ r e g e n e r a t e a  oy ~ae ~ a y e r  Procedure  aud • 279.  B o w r m m w ,  E . M . ,  DoLsov B .  N A~n Pm~ovA, . ' . ~ ! i ~  " U n d e r  P r e s s u r e .  V . ]  See abs.  282.: ' . : . :  ~ o ~ z u s - ~ o a v ~ z . ~  . . . . .  : -  .. .:: : :  

~" . . . . .  t,~ -~=,  ~ a m e a  an rn , s  manne r .  Labile y .  N [Synthesis :  o f  Ht~her  ).i~,b,~l'~ ~%-,,~, w ~ + ~  . ~ ' ~ . ~ ; ~ "  ? - : : : . . . .  . . . .  
. . . . . .  - .  . . . . . .  : . . . . . . .  . . . . .  . . . . . .  : , ~ J l ~  , ~  . . . . . . .  . . . . . . .  

" i  
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286. BOLZ.~', W. [New Oils and Compounds f o r  2,1etal 291. B0.~E, ~V; A., ~.~n ALL~.'~f; R.E. Slow Combus. : 
Working.]  Oel u. Kohle,  vol. 39, 1943, pp. 416-418; flon of Methane.  Proc.  Roy.  Soc. (London),  Vol, 
Chem. Zentralb. ,  :1943, I I ,  p. 1433; Chem. Abs., vo l .  A134, 1932, p p .  578-591; Chem.  Abs., vol. 28, 193~ 
38, 1942, p. 1868. "p. 2097. 
Sulfonic  acid obtained f r o m  hydrocarbons  o f  the  

Flscher-Tropsch synthes is ,  F e t t s a u r e  D and i t s  der iva-  
t i v e s ,  and  E m u l g a t o r  H and M, a re  used for  tile p re -  
lmr ing  of water-soluble cut t ing  oils. Oxidation prod- 
uc ts  of synthet ic  paraff in  w a x  a re  proposed as  emulsifi- 
e r s  fo r  the  m a n u f a c t u r e  of cut t ing  oils a n d  d rawing  
compounds. ~Emulgierwaehs PS is less  h ighly  oxidized 
than  Emuig ie rwachs  P H S ,  and Emulg i e rwachs  PYS is  a 
saponified product.  

BoxA~, F. S e e  abs, 768, 3150, 3151, 3152, 
BOXDY, H.  F.  8CC abs. 2731. 

287. B0XE, "~V.: A. DiscusSion on Cata lyt ic  React ions 

R e s u l t s  of th i s  inves t iga t ion  and  of  t h a t  summarized i.~) 
in  abs. 2445, demons t ra te  a case  of di rec t  hydrecarbon ; 
oxidation,  ent i re ly  uncomplicated by  a n y  sign of Per- ~= 
oxidation,  in Which the  mos t  r e a c t i v e  mix tu r e  is t h a t  
corresponding wi th  the  a lcohol- forming proportion; :: 
subs tan t ia l  quan t i t i e s  o f  MeOH h a v e  actually been 
isolated in  c i rcumstances  f a v o r i u g  i t s  s t ab i l i t y  and 
surv iva l ,  t h a t  is, chiefly a t  h igh  pressure .  The results : ; 

: fulfi l  t he  predict ions,  of Bone ' s  hydroxyIa t ion  t h e o r y .  
292. Bo.xE, W. A.. ,~z¢o Cow.~azD, H.  17. Direc t  Union 

of Carbon and  Hydrogen .  I .  Synthes i s  of Methane. 
Jour .  Chem. Sot., vol:  93, 1908, pp. 1975-1993; Proc. 
Cbem, Sot., ~ol. 24~ 1908, p .-oo1-, Chem. Abs., vol. 3, 
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a t  H igh  Pressures .  Prec.  ]Roy. Sot.. vol. 127, A, 1909, p. SS7. 

~ .  Boxz,  W .  A., x.'¢n G.,,Rn~.m~, 5 . -B.  c 6 m p a r a t i v e  " 
s tudies  of t he  SIow C, ombustion of  Methane ,  3IethYI 
Alcohol, Formaldehyde ,  and  F o r m i c  Acid. Pr.oc. 
RoY. Soc. ( L o n d o n ) ,  vol. A154, 1936, pp. _'297-328~ 
Chem. Abs., vol.  30, 1936, p. 4461. 
Tbe induct ion per iod in  the  s low combust ion of  CH,  

at 300°-'420° (1) i s  no t  influenced by p r ehea t i ng  t h e  
reactants or  exposure  of the  r eac t i ng  medimu to u l t r a -  
violet l ight,  (2) i s  l e n ~ h e n e d  by  ine reas ing  the  s u r f a c e :  
volume ra t io  o£ a SiO.. react ion vessel ,  (3) i s  s h o r t e s t  
with a 2CI=L+O= medium,  (4) i s  charac te r i zed  by  
the successive f o r m a t i o n  of  smal l  equil ibrium a m o u n t s  
of MeOH and  CH:O,  and  is  gu-eatiy shor tened by  add i -  
tions of e i ther  of  t h e m  or  of N0=, and (5) i s  m a r k e d l y  
len~hened by addi t ions  of  L The  slow ox ida t ion  of  
M e 0 H  was  nmeh  f a s t e r  a n d  l e s s  influenced by  t h e  
St0= su r f a c e  t h a n  tha t  of CH~ a t  390% I t  Slmws no 

1930, pp. 240-267 Br i t i sh  Chem, Abs., 1930, A, p. Sugar  charcoal  w a s  purified by  prolonged ignition )'.!i 
867. . i n d r y  C1 first  a t  700° and tben a t  1.100% The purity 
Reviews  work  in t h e  H igh -P re s su re :Gas  R e s e a r c h  of  the H.. used was  Carefully tes ted :  When  less than 

L a b o r a t o r i e s  a t  t h e ' I m p e r i a l  College dur]n~ the l a s t  ' . 0.1 gin. o f  t im Charcoal is  hea ted  in  a s t r eam of pnre, 
8 yr. wi th  special reference to the  f o r m a t i o n  of t n a  u~ed y B o e a n d , ~ r d  n. drYtH-- a tb l ,1001-1 ,20O-emaan  ~pp~i~tufi  s i m d a r  to 
H C H 0 .  M e 0 H  a n d  OH, f r o t h : C 0  and  H... By  select- . - •" • , t .'. 6 large  quauti- 
ing a suitable ca t a lys t  and t e m p e r a t u r e  ally one 0f t i es  0f CH~ were  formed.  On 2 sepa ra t e ' expe r imen t s  : 
these 3 substances m a y  be produced to the  prac t ica l  t i le yields obtained w e r e  73%. the  r e m a i n d e r  being lost 

' exclus ion of  tile o ther  2~ _4.bsence of  Satisfactory, by unavoidable oxida t ien  m" decomposi t ion in contac t  : 
equ i l ib r ium da ta  in r e g a r d  to the  M e 0 H  srnthesi 's  w i t h  tile wal l s  of t i ie porcelain tube. Ill 1 group of 4 

. . . .  ~ . . . . .  ~ +"  +' . . . . . .  se'-t ~eiies 0 f i n - e ~ t i  a h o n o  i~ expel  iment~ 4',o cm ~ of CH, ue~e  obt thled f rom O 308 
~m of  C Resul t s  of  the  expelllU~nts b~ ~one and pointed out, and the ex t r eme  impor tance  of deternfin- ~ - .o . ~ -" '" ." :~ 
Jeidan SllOWln~ tile fo rma t ion  of  CH~ iota i ts  ele i n g  the  equi l ibr ium torn ' t au t  by approaching  t h e  ' "  ~ , !~ ~ '  " " )~i, 

equi l ibr ium f rom both sides is emphas ized•  Discusses  : ~uents a re . fu l ly  coufirmed. - ; : ~i! 
e r ro r s  doe to the  f a c t  t h a t  a t  t h e  h igh  pressures  Used 293. - - :  Di rec t  ~Snioa of Carbon and Hydrogen. :):: 

i the  equi l ibr ium m i x t u r e s  d o : n 0 t  obey the  sanlple g a s  ) I1 . : :  Syntll0sis 0f :Metbm~e. .  Jour .  Chem S0c .  ~:ol. :~, 
: . ~ . l a w s .  ~ " - : : 97, 1910, pp. 1219-1225: Pros.  Chem. Sac.. 1910. voL i~,'-: 

e o6 p 13 Chem &b~ ~ol 4 1910 p ~qoS =, ' 2881 i :Higl!~Pressure =~eaCti0nS. TriU-l~. ~:iiist. " - ' ; ~ 73 ; ~ ~,i-': • • ~ ' 2- '~ . : - .  . . . .  :ii! 
_ " : Chem. Eng., (London)  vol. S 1030 pp.PS-100 C h e m . :  F r o m  less t h a n  0;03 gin. of purif ied s u g a r  cliarceal :::i 

::: ,Alis . .v01.26 1932.:1~ 1168 ; - : : : " - con t a in ing -no t  more  tban  0009~ ash  a~id less than -:~': • ~ c¢ . . . . . .  "" v . . . . .  . . , . 0.1 ~ H ,  no t  less than  9oc~ OH, r e su l t s  b~ n r u a t a m m g "  ~= : ]Receat appheat lons  of lu'essure lU promot la~  useful  -~.  "; - " - o " " ~ '~::: 
: := chemical"  changes  a re  reviewed w i t l  pal 'dClf lar  e r a :  1~ in a s t r eam oz  p a r e  dry  H :  a t  1,1o0 fo r  1~-20 h r. : :~,i: 

phas i s  on the syn thes i s  of NH~:and:catalyr£c syntheses  '. 29~. - - :  T h e r m a l  Decomposi t ion of Hydrocm! -~ ~ 
f r o m  CO a n d  H= mix tures ,  The influenee of in 'essure buns. I .  Methane,  Etl iane;  E thy lene  and Acetylene; ::;~ 
u p o n  gaseous  explosions o f  C 0 - n i r  and H ~ a i r  mix-  . Your. Cliem, S o t . ,  ~;oh 93-94, 1908, pp. 1197-1225; 
tu res  and the N.. ae t iva t iou  in C O - a i r  explosiens a r e  P ros .  Chem. Sue., vol. 24; 1908, p. 167; Chem. Abs., 

: : :  : also Considered. Descr ibes  a n d  i l l u s t r a t e s  equipment  : . ,  vol. 2, 1908, p~13061. : 
fo r  a bigh-pressure  research  laboratorY. : : - Resu l t s  Of a ~ s y s t e m a d c  i n v e s t i g a t i o n  of tim m o d e S :  

: . :  : 2 8 9 / ~ .  F o r m a t i o n  of :Methanol~ by  the D i r e c t .  of  decomposition: o f : t h e  4 hydroca rbons  500°-1,200 ° 
: Oxidat ion  of  Methane.  N a t u r e ,  vol. 127. 1931, p . ~ . . w e r e  d e s c r i b e d .  CHi, which i s  by f a r  the  m0st  s t a b l e  :: 

appreciable induct ion period bu t  m a y  be  speeded up  
by small  add i t ions  of O H : 0  or NO=. 2 M e O H + O =  is  

~9 

~ '  481; Fuel,  vo l .  10 1931. pp 19~-195 Chem. Abs., : Of the  4 hydroearbens ,  and a p r i n c i p a l  ln'oduct of tile ~:: 
. "  "~ VOL 25e193i, io . :2968~"  ' ' ; i ' " -  -: decomposit ion :of t he  other  8. especia l ly  a b o v e  S00 °, ~ • p a i d  to the  xe m6va l  o f  Si which i s ;presen t ;  in  l a r g e  , ~lb: p r e s s m ' e  gave  all effluent gas :  conta ining 4 %  CO. , 

• decomposes  fo r  t h e  m a i n : p e r t : i n t o  C and  H=:: T h e  de- ~ i | .  amount . . . .  ; ' i : :  ~ : • " " Th i s  sugSes ts  t h a t  t h e ' p r i m a r y  step l a t h e  s y n t h e s i s  
. . . .  :. Studies  on the  slow ¢ombusti0n of C~H. showed t h a t  composit ion is : :wi th in  the  r ange  inves t iga ted ,  a surface ~ , ~ |  299. B0o~ma. E .  H: .  ,XXD Br,0Vo~r0.w, 5. w . / O x i d a t i o n  : : .  O f .  ~IeOH f.rom C O , H ,  t u v o ! v e s t h e  .~lnUcti~ll~.O:xCOt : - 

' : " the  ini t ia l  Product:@ns not a per0xide b u t  e i t h e r  E t 0 H  : effect, and t i l e  O depbSited i s  0 f ' a -pecu l i a r ly  :hard and: 
: • .o r  some less-ox3-genated s u b s t a n c e  I t  h a g  now been . lus t rous  type. :Decompos i t i on  o f  the  o ther  3 hydr0car- : ~ l :  of  .Methane a t  Higan¼Prevssul'es~2I~ Y2~ellmoi~a~; E~ :  i ~ 2 ~ x ~ n e h n ~ U r e e O ~ i ~ 9 : ~  ) y s  h ~ e ~ g e n a t e d .  :AS  the  : 
: : found t h a t  d i rec t  oxidat i0n of CHi a t  360 ° and i 0 0  b0ns takes  place chiefly th r0ughou t  the  a in  bud of f¢ ~ runen~s  ~ a n a a l , n  , ~ u r  . . . . . . . . . . .  ~ .  u, . . . . . . . .  "- . . - , m  " y ::.~:|~- . . . . . . .  . - -~  -~o ~-  . . . .  -: .-~ ~u~7 ~ ~.~no ac t iv i ty  of  t he  c a t a l y s t  decreases  t h e  MeOH i e a c t l o n  

a tm.  g ives  M e O H  ~as tile ini t ia l  product .  In  m i x t u r e s  : t h e  g a s ,  ~witii f o r m a t i o n '  of  l a r g e  q u a n t i t i e s  o f  CH~, : ~ z : | ~ . . . t v a ~ ,  pp.  a#o--ob-; where, Aos.~ ~ ou o4, . . . .  ~ ~'~ ~ . . . .  i s  most '  affected" e x p e r i m e n t s  wi th  th i s  same c a t a l y s t  
: :  : .of  OH, and 0 . - in  t h e  ra t io  of 9 1 : the  ac t ion  was  corn-: Whie h iS explained o n  the  Suppesi t ion i tha t  r e s ! d u e s : : i ~ i [ ; .  Mixtures :o£ 0 : .  a n d  CH,: a t  p ressures  i00-180 a t m .  and w a t e r  gas  g~ve apprec iable  amoun t s  of co..~ T h i s  : : 

~ :  : p l e t e i n a ~ e w m i f f u t e s .  A b o U t 1 7 %  d f t h e ~ C H i ~ h a t  : s u c h  a s  ~ C H  a n d  " -OH. .  ( w h i e h  m a y  be  Cons idered  t o : : ~ ! ~ | ~ ,  were uassed a t  va r i ous  t empera tu re s  hetween 300° and  .~n~estsanewmechanismfor-thesvnthesisof~e0H 
w a s  burned w a s  recovered as  M e 0 H ,  0.6%" as  CB.-0,= - - - ~ : . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  ' ,. h a v e  momen ta ry  e x m t e n c e  d u r i n g  the  dissolution ' ~ . | ~ : :  : 350 ° over v a r i o u s  ca ta lys ts  w~th t h e  object of d i scover  . . . .  which will  be d i s c u s s e d  l a t e r .  ~ : 

- ': : ' and  the  r ema inde r  as  C0,  C0~, and H = 0 .  No:H. ;  w a s '  p roces s ) ,  a re  direct ly  hydrogen ized  in  an  a t m o s p h e r e ~ %  ing the o p t i m u m  conditions f0r  t h e .  product ion  of  . . . . .  = ~ ~ ~ ' w  .,~a ' w r n x ~  v n x i d a t i 0 n  0£ • 
l iberated,  and not  even a t r ace  of pe rox ide  w a s  formed.  ~ 
~ . . . . . . . .  ._ _ ~ r i c h  in H .  Assumpt ion  of  t he  m o m e n t a r y  fo rmat ion  of ~'.~T~f---: C ~ 0 H  P r e l i m i n a r y  exper iments  indicated t h a t  :ox:  . . . . .  : ~oox~a~ ~ , - - ~  - - - . . : = : ~ , .  • ~ . . . . .  - 

± h e  xueu~  was  l aen t iueu  nv conversion into HuC~ H~ such  re~idllf,~ (uP f ad  ÷an~no~  t ,  oa~a ~ , + ~ -  ~ , ~ ' ~ ' ,  ,~ ." .  . - . ~ • • _, _^ o ^ , . ~ + ~  , f  Methane  a t  H i g h  ~ r e s s u r e .  I L  " ~ x p e r i m e n t s  w i r e  
C 0 ~ M e  and P-N0=C~H~C0.Me and  w a s  es t imated  a s  w h i c h  aetu~P ~ h ~ - , ~  A"a-~+~,~ -+ . ~ ^  . • ~ . , . ~ ,  .¢~-][~:'~z : ,~  . . . . .  _ " " " ~ : ~ ' - -  =- 'A~-* ' -  *o- Var ious  Mix tu res  of  Viking,~Natura l  G a s  a n d  A i r  . . . .  

, , t ha  nttrF-~ . ". - : . . . . . .  ~ -.~ . . . . .  ~ - - v = - ~ , - =  , ~  mouvra~e~y ~ , s -  ~.~|,(:;~ ?ue nopealtte v a r i e t y  Pr0mo~eu OXlUa~lon:¥1ult:u~.l~v ~- ~. : :  :: ' ~ n6Q : : . . ~ . 7 
: :  7 ~ " :~': " : : ~ : : ~ - : :  . . . .  :" : - t empe ra tu r e s )  as  the  resu l t  of t he  in i t i a l  dissolution : ~ ' ~ : "  : :  a short t ime  : a n d ' t h e n  became i n a c t i v e . .  Cu alad A g  _ ~ e s  .a,s.  ~ . .  . . . . .  ~ .: : :- 

2 9 0 .  . I n i t i a l  Format ion  of  Methyl  Alc0hoi i n '  of  the  hydrocarbon molecule, r e nde r s  . i t  possible to :~,~7~::~ catalysts were  f0und to be the  most~desirable f o r  t h e  : -. " . :  O x i d a t i O n  o£ Methane  a t  H i g h  Pres -  
:~ ~ . - :  the  Oxidation of  l~ Ie thane .  :Na tu re ,  v'ol. 136 1935 f o r m u l a t e  a r a t i o n a l  scheme of  t he  chief  causes  a t  ~ : : :  : formation of  CH~OH. O ~ n a t u r a l  g a s  ( la rge ly  O H 0  .... s u r e  i i i :  E x p e r i m e n t s  Us ing  P u r e  M e t h a n e a n d  ; 

' p :  910; Chem.  AbS., vol. 30, 1 9 3 6 , ' p 7 1 7 3 5 . .  : :  wor  k a n d  the i r  m o d e s  of .opera t ion  in  each par t icu lar  : ~  :: m i x t u r e  con ta in ing  7~3-7.'5% 0~ w e r e  used,  A m a x -  P r ~ c i p a l b '  Copper as  c a t a l y s t .  ~ee abs. 300 .  : 
: Explosions Of 5 CH~q~o (h_ m i x t a r e s  ~ielded a m o n g  c a ~ .  I t  m a y  be suppose~ t h a t  these  r e s i d u e s  are  ca- ; :~:1~:  " i~ f fm product ion o f  CH~0H w a s  f ennd  to be a ~anct ion o ,~ ~ , o ~ z :  E H MOR~S H E A ~ '  A~0u~" G : 

- the  suddenly cooled p r o d u e ~  0.13% Me()H and 0 03% f : : u l ~  % ~a~-zorunng  . ~ 2 ~ = ~ =  o r  H C ~ - ~ H  a s  the  ~ m , ' /  o~ ~ e r a t e  of  flow of the  gas  m ~ t u r e :  S m m l  a m o u n t s  : ° ~ p p a r e n t " F o r m a t i o n  of Coppor"CarbonYL ~a tu l ' e ,  
- - • ~tu~ o~ encounters  Wire o m e r :  l i k e  res ioues ,  ' i o l  : ! '~¢im'~ , .  v ~ - ~ H  a n d  H C H 0  were  oo~:alnen, ~ne zo rmer  up- : :  ~ -o  ̂  - - ~ o  ~ aR~. c~h~rn Ah~ ~ ,~  ')a ~O~O ~ ')n.q0 

- H C H 0 .  N o t  t h e  f a i n t e s t  t race  of peroxide  "formation b r e a k i n g  down di rec t ly  into C and  H.-; (c)  :combining :$#][~:"  l~-ating as  HCOOCH~ when A g w a s  the  Cata lys t .  :" voL ~ v ,  ±v~-, v.  ~ ,  . . . . . . . . . . .  7" " ~  "~' ~ "  ~ . . . . .  " : :  
!: could be detected. The  M e 0 H  is f o r m e d  before the  w i t h  H.. tO f o r m  CH~, and  t h a t  a lL3  possibil i t ies m a y  :#~:,:~i:. : ~99 R , ~ , ~  ~ w . . . .  THO~A~ V " Oxida t ion  of  ": A p p a r e n t  f o r m a t i o n  of  Cu carb0nyl  w a s  no ted  i x  t h e  

. . . . .  H C H 0 .  . := " / be  real ized s imul taneous ly  in  propor t ions  dependent  " ~ : ~ : : ; : .  ~ f i e t ~ n e ~ t  ~ i g ~ ' P r e s s u r e  i I  ~ 'Ex 'per imeuts  w i t h :  Synthes i s  o f  M e O H  w i t h  :a. c a t a l y s t  c o n t a i n i n g  Cu: .... 
: : i n ' :  :~ee:abs,1231~. : : . on the  t empera tu re  a n d  t h e  a m o u n t  of  H.. present. ~ : ' " . . . .  . . . . .  ~ : : : 

the most reactive medium, its eml preducL~ bein~ In'in- Low yields of HCH0 and HC001~ mid high yields 
cipally steam aod the OXides of C, with a ihigh CO : O0= of Me0H, when the oxidution was carried out under 
ratio. A stil l  h i g h e r  oxidat ion r a t e  w a s  f o u n d  fo r  p r e s s u r e  aud  wi th  a deficiency o f  O.~, a re  expl icab le -  

OH-0 which showed no induet iou  period even a t  275°:  on the  bas i s  of the  hyd roxv l a t i on  theorY. F o r m a t i e n  
HC'0_-H as  well a s  i lerforinic acid md form thlelLvde of peroxides  Was not obser~'ed. : 
peroxide were  f o r m e d  a s  in tern  ed~ate preduets .  "l~le 300. ~ .  Oxida t iou  of Me thane  a t  H i g h  P r e s s u r e .  
slowest oxida t ion  ra te  w a s  observed wi th  HC0.-H,  I i I .  E x p e r i m e n t s  Us ing  P u r e  ~Ie tbane  and  P r iu -  

gaseou  cud  ,roduc s b ng eipally  oppei as Co lyst canadiae  Our 
steam, and H~. T i l e  resul ts  xor ~ ' ~  are  e I .  • : . se 'u 'ch, vol 15 B, 1937 pp. 414-437 ; Chem. Abs. ,  v01. 
the basis Of the  b y d r o x y l a t i o l  theory No s ign  of  an .  3 .) 1938 p 751 " 
initial crux da t ion  of  tile CH~ w a s  found in any  of  t h e  - '  ' ' " ex e~iPents • . . . .  Mix tu res  of  CH, eon ta in ing  some N= and  O_. w e r e  

P ' " ' passed ovoI Cu . ind Ag  catalv~t~ T h e  effeCt~ of  t h e  
296 Boxs ,  ~V ~ ~-~o J m w x  D S D i r e c t  Un ion  ' i~ " ' :" . . . .  " . . . .  • -" . . . .  - - "  • : " • , .  " ~ ^ .  .q variable% eompo. i t ion  of n l ix ture ,  pressure ,  and  tern- 

At a t e i u p e r a t u r e 0 f  about  I .O0 °, C uui tes  d i rec t  ~ a t  a t e m p e r a t u r e  O f  475". The  effect on yield~ of ad-  - 
with H.. to f o r m  CH,. no C-.H-. or  o t h e r  u u s a t u r n t e d  . d i f ions  o£C0.- to the  m i x t u r e  was :de te rmined .  ~ i e l d s :  
hrdroearbons-bein~ formed H . - w a s  passed  over  lmre  o f  M e O H  Up to 75% on tile bas i s  of  C oxidized w e r e  
sugar  C in a l i0rcelain tube, . . . . .  : :  " : ~: o b t a i n e d  b u t t h i s  s ~too l o w  to be .o f  commerc ia l  i ra :  : -  

BOI~:HOEFFER: K .  F 8eC abs. 284. po r t  since tile :yield of  Me01~ chldulated on t he  b a s i s  
~ : 1~ L W S e e  ~bs 3151  315-2 : ' ; " . of total  0 : i s  less  t h a n 5 7 v . :  O=Ioss  in the  convers ion;  
~0;X~Fr~.. ' ~ "  ~ " " "  ' -" : " : ' ran,~ed f ron i  50-10% All  t i le 0 .  en te r ing  the  s y s t e m  

297. Boo.~iv.a I ~  H .  N a tu r a l  Gas Set a n d  Iud .  1"re-. ' . ~  "n -h" od " " ""  " • ~i , ,~#:  o , ' i , ; : - i  ~u.,~ ~a on m¢la .qti~ &mi R e n t  ~ dio not  appear  I ~ e pr  uets,  an~ near ly  all e x p e n -  
dable.. ~ . .u .e l . ,  .~,~yr,, ,  :~ . . . . . . .  5 " '~ ~ ' 2 -  m e a t s  hadO.-  ill the  off g a s e s .  React ions  a re  o f f e r e d  
1928, pp. 51-53 ~ Clmm. Abs., rol.  24. 1930, 9- 401. .  fo r  t he  products  observed based  on B0iie 's  l l yd roxy la :  
Gas f rom the  Vik ing  field,, conta in ing O H 4 : 9 3 % ,  t on theory  and :Norris!l:s cha in  reac t ien  theory.  

C:.H,; 3.5%, a n d  N=, 3%, h a s  heen u s e d . a s  a r o w  m s -  30L Boo.~mn~ E. H., AXD MOnRiS. H r  E: H y d r O g e n -  
terial for t h e r m a l  decomposi t ion into C-black or  low- ~ ~ . . . . . .  A n " h e m  S ~01 ~-,." • - " ~ "  - :~ locesse~ a r e  ~aroonJ~lox l ( l e~eae t lou  J o u r .  I .L: . ((2, 7 • : 
uou ng nvoroca reons  : DlrecE oxlua~lon p • ~ • - ~ nn'a~ n 407 Clleln A b s  v01  06 193 ° n 1180  . ; 
found t0:be Of l i t t le  value bu t  c0nversiou into w a t e r  : . . . . . .  - t , ' -  . . . . . . . . . . . .  " . . . .  
ga s  has been'  ach ieved  Use of :  t h e  ga~s for  l f igb-pres :  : = Wi th  a n  u n s u p p o r t e d  Zu-0u-A1  ca ta lys t ,  a g a s  mix* : i 
~ure synthesis  i s  ~considered, a n d  a t tent ion i s  be ing  t u r e  of  2 7 %  CO.-, 71% H.-, a n d  2% .N_-at 3~5~ and  1;700 : 

V a r i o u s  Mix tu re s  ~ f  Viking,  ~Natural Gas  a n d  Ai r .  
C a n a d i a ~ J o u r .  Resea rch ,  voL 15, B ,  1937, pp.  401-  
413 ; Chem.  Abs., vol.  3 ° 1938, p. 751. 
M i x t u r e s  of  a n a t u r a l  gas ,  subs tan t i a l ly  CH, ,  a n d  

a i r  in  v a r i o u s  propor t ions  w e r e  p a s s e d  over catalysL% 
and the  effects  o f  t he  r a r i ab l e s ,  eom~osition o£ m i x -  
furs ,  p ressure ,  t empera tu re ,  a n d  space  veloci ty w e r e  
determined.  S imi l a r  expe r imen t s  w e r e  m a d e  w i t h  
mix tu re s  of  CH, and  a i r .  M i x t u r e s  conta in ing  f r o m  
less than  3 %  to m o r e  than  13% of 0= a s  a i r  w e r e  
u s e d .  T h e  t e m p e r a t u r e  r a n g e  w a s  350°--500 °, a n d  t h e  
p ressure  r a n g e  140-°-30 a i m .  M e O H  w a s  the  p r inc ipa l  
product,  a n d  yields a s  h igh  a s  74% on the  ba s i s  of  
C oxidized w e r e  obtained.  C u  w a s  the  p r i n c i p a l  
ca ta lys t  used.  T r a c e s  of S poisoned fi le 'cata lyst  v e l T  
effectively. T h e  yield of use fu l  products  w a s  t u m i d  
to depend p r i m a r i l y  on t h e  c a t a l y s t ,  t he  O: concent ra-  
tion, and the  t empera tu re .  T h e  influence of  the  t i m e  
of react ion and the  p r e s s u r e  w a s  found to be s l ight .  
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T h i s  f ac t  offers a n e w  v iew on the  m e c h a n i s m  of the  
synthes i s  of Me0H,  which  is  to be be  presented  la ter  
303. BOOTH, N.  Ch~uiea ls  F r o m  Carboniza t ion  Gases. 

I .  Separat ion of Methane  : a n d  Ethylene.  I I .  
T r e a t m e n t  of  Methane  and Ethylene .  Coke Smoke- 

• less-Fuel Age, 1945, pp. $5-$7, 112-114. 
CH~ may  be decomposed by the  act ion of hea t  wi th  

or wi thou t  catalysts .  Na tu ra l  gas  and  s t eam passed 
over  F e ,  Ni, and Co oxides a t  5,000 lb. and 560°-600 ° C. 
gave=liquid hydrocarbon products .  T h i s  process iS no t  

: economical ly  sa t i s f ac to ry  unless  tbe  r a w  m a t e r i a l  is 
very  cheaply obtained. The yield of  products  is  only 
modera te  under  the  best  condit ions so f a r  found, CH, 
can be oxidized. F o r  example,  t he  reac t ion  CH~+ 
t~.O-~CO+3H., h a s  been nsed to produce tbe gas  for  
the  Fisci~er-Tropsch syn thes i s :  CH~-t-O.~-~CH~OH a n d  
CH~+O~-~C0+2H=, the  las t  reac t ion  occurr ing over 
a Ni  ca ta lys t  a t  t empera tu res  of  about  $50°-1.200 ° C. 
the  product  aga in  being useful  fo r  hydroearboa 

Syntheses .  
~ee  abs. 1628. 

: Zhur. ,  No. 6, i940, p. :1.1.0; Chem.  Abs., v0I.  36, 19~2~ 
p. 4994. 

Y~iquid fract ion,  boiling, 240o-300 °, o f  -%ynthine 
res idue  and the  solid f r a c t i o n  r e q u i r e s  °-0% of A1Ch 
f o r  cracking.  The  sol id-fraCtion boil ing above 3 0 0 .  
i s  cracked wi th  en]y 10% of A113h. M a x i m u m  yields = 
o f  gasolfile,,  up to 48%, a re  obta ined on eracking~ 
w i t h  159"o A1Ch. The  gasol ine  obtained,  boiling 22~2.~ 
150 °, consists  near ly  exclus ively  of  isoparaffins. The ' .  
octane number  of the  22°-50 ° f r a c t i o n  conta in ing  Pen~: 
t anes  mid hexanes  i s  $S, o f  the  50°-100 ° f ract ion i t  ~ !  
73, and  of the  whole  22°-150 o f r ac t i on  i t  i s  79. :$ 

BoalsovA, G. P.  ~e e a b s .  2169. , ~  
Eon.~A.~x, W. ,gec abs. 2929, 2930, 2931, 2934. ~- 

307. BoscH, C .  [~ ' roblems of  Commerc ia l  H y d r o g c a ~  
at ion Processes.]  Chem. F a b r i k ,  vol. 7, :1934, PP"~:!t~, 

: 1-10;  Chem. Abs., vol. 23, 1934, p. 1424; Britts~ 
Chem. Abs., 1934, B, p. 256. ~ ( :  
Hydrogenat ion  of  .N.. to NK~ CO to alcohols, and~:~ ~: 

coal, petroleum, and  t a r  to benzine a s  developed by~ 6 
the  I.  G. Fa rben indus t r i e  A . - G .  presented in a ,  

304. BOOTB, N,, ~VILK:[NS, E. T. JOLLEX, L. ft., AXD TXP. .... address . i 
nOTH, J.  A. Cata ly t ic  Synthes is  Of BIethane---E:G 
per imenta l  ~York Of tbe Fuel  Resea rch  Station. Gas 309. - - - .  W h e r e  The re ' s  a .Wit1, There ' s  a Wa 

- Research  Board ,  Copyr igh t  Pub:  21/11, 1948, 44 pp. ; Ind.  Chemist ,  vol. 10, 1934, pp. 90-94, 1!3. .  
Chem.  Abs;, vol.  48; 1949 p. 3169 . . . .  Abr idged  ]-ersion of a lecture  before  the  N0rwegi~ 
Ni c a t a l y s t s  supported on k iese lguhr  ~ n d  promoted .Academy Of science in which the  au tho r  disca~sses 

with Th1:1= an d M g O h a v e  been Rlsed w i t h  w a t e r  gas-H= problems a r i s ing  d u r i n g  the  development  f rom 
mix tu re s  of va r i ed  compositions. I n  a laboratory- l a b o r a t o r y  to the  technical  s c a l e  of the  process, 

. : scale appa ra tus  wi th  a th roughpu t  of  1 eu. f t .  of gas  ca r r i ed  out in the  works  of  I .  G. Fa rben indus t r i e  A.-~ 
per  h n  a t  a tmospher ic  pressure ,  the  ca t a lys t a  enabled n a m e l y  hydrogenat ion  o f  N= to NH~, of CO to Me01 

r the  conversion of Over 99% of the  CO in the  process gas  a n d '  Of coal or t a r  to gasoline.  T h e  principal item 
: t o  be main ta ined  for  long per iods  w i t h  space velocities dea l t  With a re  t h e  production and  purif icat ion of :E 

- _ o f  3 700 voh lmes  Of gas  per  vo lume ca tah-s t  space per  : t h e  development of s u i t a b l e  ca ta lys t s ,  and the sale 
• . :  . . hr .  and al: reaction temps, of 250°:350 °. "The perform- t on o f  co ~structional m a t e r i a l s  of h igh  chemic 

a n t e  of the ca ta lys t s  WaG l imi ted  bY n slow loss of  . r e s i s t ance .  : . : . , 
. : :: act ivi ty ,  :owing .  t o  poisoning b~  S compounds  in the  _ .309.  BOSw0RTH, B. C . L .  Synthe t ic  Fue ls  ~ . o m  Ca 
. . . .  l~rocess g a s  and to deposi t ion of C on the  catalyst .  : T1/e : : ban Monoxide and-Hydrogen .  A u s t r a l i a n  ~ou r .  Sc 

: effect of the  S:eomPounds can be m i n i m i z e d  by use of  : .  i943," voL 5 1942, pp .  28-33 ; Chem. Abs., V01: 37, 
: : : p rocess :gases  conta in ing  less than  O.004"graln S/100 . T 4 1 , .  : : • ~: ..~ 

cu; f t .  The deposit ion of C on the  ca t a lys t  can be " ! Production of synthe t ic  fuels  b y  ca ta ly t ic  reductk 
control led  by sui table  conditions in t h e  p repara t ion  of : :  of  CO wi th  H=. - :. ' 
the  catalyst ,  b y  the  choice of su i table  promoters  and . ' . ' 
supports ,  by t h e  use  o~ 3H.-:1C1:1 r a t i o ' i n  the  process 3i0.  BOTO~SEX, E.  [S tudies  O f  Catalysts . ]  : - A . r ~  

r~ - - " '  :gaS,  by addit ions '  :of m o d e r a t e  p r o p o r t i o n s  of wa te r  : "Math. Naturv i~ensk . ,  v01. B4! ,  pt.  2, NO. 7,1938, p. 2 
• ' vapor  ta  the process gas; and by effect ive removal  of the  : 1. Water rgas  reaction.:  The effect  o f M g C O ~  a~ 

r :~ ~r exo the rmic  h e a t  of resetion:-so t h a t  h igh . t empera tu re s  M g 0  :alone and a s  car r ier~  for  o ther  catalysts,=0n tt 
: " i n  the  ca ta lys t  b e d  a re  avoided. L i t t l e  i f  any a d - '  - course of  the  w a t e r - g a s  react ion i s  s tudied  a t  temper, 

- . .  : van tage  appea red - to  accrue f r o m  the  use  of 50  atm. : : l u res  600°-S00% 2. 13H, f o r m a t i o n  in CO-steam m~' 
: :  p r e s s u r e : . ;  Hesul t s  In a n n i t ' p r 0 c e s s i n g  200 cu. f h  Of - :  lures . : .  A Catalyst  obta ined b y  prec ip i t a t ion  f r o m  :I 

~: . . . .  : .gas  p e r  hr. were  in subs tan t ia l  a g r e e m e n t  wi th  those " i n i t r a t e  solution f o r m s  CH, f r o m  130-H:O mixtures  i 
i n l t he  laboratory  Unit. The b e s t ' p e r f 0 r m a n c e o f  the t empera tu res  a t  which  f o r m a t i o n  Of t ~  does not Yl 

- : • .: c a t a l y s t s  was  e q u i v a l e n t  to about  2 200 t o n  CH~ per  : : 6ccur:  3, Decomposi t ion of CO in C1:1-steam mixtur~ 
: : i .  : :  " ton of  ca ta lys t  u s e d  in expe r imen t s  i n  which = t h e  . T h e  ca ta lys t  d e s c r i b e d  yields f r o m  t h i s  • th is  mix ture  ~ 

. Catalyst  was  ex tended  as  a thin layer ;  : - g a s  containing no 1:10. The  reac t ion ,  separa t ing  but.! 
' ~ '  . : 305.-BoRzsl~0V G : ' K : i  Xm~ SnI.~'~o ::M. G. B a s i s = f o r : :  . :beg ins  a t  150°. and  i s  Complete: at; 190~-19u°'04:~ 

: : 13alcalation of  c a t a l y s t  A p p a r a t u s  fo r  Reversible  , : '  Formic-aeidformationincO-stean£mixtures:::HC : 
" '  : : Exothermic  Processes.  flour. A p p l . .  Chem (U= S . .  f o r m a t i o n  c a n  be  r e g a r d e d  an an  :intermediate~std~ 

S. R . ) i  vol.  16 No 9/10 1943, pp 377-:396 (English ~ 0 f  the  water -gas  r e a c t i o n .  ~ .  N i  earbony[  as  catalY~ 
: s u m m a r y )  ; Chem; Abs., ~01. 3.8; 1944, p :  6135: .: : : ": :: - - ~  ' . : ~ee abs  2583; : -: : ; , ~  

. Mathemat ica l  theoret ical -design da ta .  : I t  i s  shown : : : 3 i 1 :  Bo~ouAm~:  ::O. : [DecomPos i t ion 'o f  Carbbni~.~, 
. . . .  :: t h a t  f o r  ca lcu la t ion  of o p t i m u m  t e m p e r a t u r e ,  i t  is  h w i d e  in  P resence  of  Carbon ~ 13omit .  rend.  

: 5 e n o u g h  to know the  apparen t  a c t i v a t i o n  energy of t he  • 76~ ~ O o  ~ ~ : _ ~ o - _ v m l ,  n ~ o ~  ~ . ~ , = - ^ 1  2 1~ 
: . .: f o r w a r d  react ion.  Graphical  and  ana ly t i ca l  :methods " -- .2~j,%~..~, v.~.: y - -  ~-~ ,~ . . . . . . .  " : ~ ' ' : ' ~ "  7"  : ' : ~ 

. : ' : o f '  de te rmina t ion  Of op t imum t e m p e r a t u r e  : a re  pr~- : : P"~ '~"  :-, : . . . . . . .  . . 
: : t en t ed .  Shows g raph ic  calculation m e t h o d  bY deferral- - W h e n  C0~ is. hea t ed  a t  650 ° w i t h  charcoal  and ..... 

" • 'nation of the c a t a ] y s t m a s s  n e c e s s a r y  f o r  changing t h e . . / :  C f r o m  the decomposi t ion of 130 ' the  
• degree  of contac t  Under different  heat-f low cond i t i ons :  ' CO In t h e  g a s  g radua l ly  increases ,  the  

the  propOrtion: 
!reaction : l~  

• ' ." " B0nISENr'O A i 8 e e a b s  3413 6414 : more  r ap id  w i t h  the  charcoal  t h a n  w i t h  the  C. :~ 
___ .L - ~ ' ' • :' . . . . . .  : l i m i t  of the  reac t ion  w i t h  c h a r c o a l  was- reached 

. . . . .  ~t~. ~oRxsov, v .  B ,  A~n E v i l , o v A ,  M. S. [Production ' :12 hr.~ and the  eomposRion Of t h e  gaseouS:: mixi~ 
: .~.  . : 'of Gasoline f r o m  Paraff in  Res idues  f r o m  Syn th ine  i n  (CO, 61 vol . ,  CO 39  voL) ,  i s  i d e n t i c a l  vHth tbocc  

the  P re t ence  of  A l u m i n u m  Chloride.]  N e f t y a n o e  pes i t ion  of t he  g a s  a t  t h e  l imi t  o f  t he  react ion l~:t~.~ 
. . . .  : .Kho~, vol. 20 No. 12, 1939, pp. 43-45 ; E:him~ R e f e r a t . . .  130 and CO oxide a t  t he  same  t e m p e r a t u r e  

• ' ' : ' : . ' ~ i  

' :: . . . .  
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" ride In a gaseous System in equilibrium at all-tempera ~ 
[DecompoSition of Carbonm .~nhyd ,~ '~,,res and ~ressures a relation existabetween the con- - 

$1S. ~ . . . .  nee  of  Carbon.] Compt ,  r e n d ,  vol. ~---~, ~ v ~ ,  ~ , ~  of~the v a r i o u s  ga seous  phases  In the  e a s e  o f  i 
in ~ * ~ r l o 5  - ;Your Chem Sac vol. 2, 1899, p- ~vu. + ~ m  o C O ~ C O  + C  t h e  f inal  equi l ibr ium does  no~ I 
PP n be tween  CO and  13 a t  800 and 9o-.5 h a s  depend on the  t m t m l  s t a t e  bet~-een 6:)0 a n d  $00 = 
l~eayho. ~ Differen~ f o r m s  of  C were  used.  T o e  F r o m  an  equat ion  s e t u p ,  t he  r a t i o s  of  the  concen~rate.°~ :] 

been-S-m~l[~-:oH-~ w a s  ~ rea te s t  With wood cha rcoa l  CO and  CO- a t  v a r i o u s  t e m p e r a t u r e s  m a y  De C~iCthat~ ~ i 
speed o~ r ~ . ~ : . ~ :  "~2~.z: a~ ~ the  case  a t  650 °, a o ~ o ~ n t  w i t h  expe r imen ta l  d e t e r m m a t m n s  mue  I 
aud leas t  w i t h  none U* . . . . . . . . . .  :" - z ~  ' : ^n rms i t ion  an~ , g  . . . . .  - - I 

am osltion ceases  ~xnen u ~  ~ i be ~een at S00° the  dec P "" " " a t h a t  obt 'ained " : . . . .  '= " ] 
the  gaseous  m i x t u r e  is  t h e  s a m e  • s • • 

of .... ,, nV C1:1 on Ni or Co oxide at the same ;~ ~ ....... IcO~ foundlCalculatedll C0tound ICalculated 
by ~ e  #~¢,,~'~:-i~hfs case-7~ of CO: ~d 93~/o of CO. .......... -~ ...... ~------l~-------l- - 
t%~:7~e 'p ro~r t ion  of CO: ts 4~. . . . . .  o~o _ . . . . , . j  ~o~ I o.o~ ! 0.~1 0.~ 

• % - ~ .  [~ecompositiou of Carbonic % p c  by ~:: : : : : : :L- ...... :1 :~,] :~[I :~] :;~ 
3*~etallic Ox ides . ]  Compt .  rend.~ vol. 128, 1899, pP. ~ . . . . .  --,-: . . . . . . .  -] ~ ] " ' -  ]] [ 

15oa_1523 : Bull.  soe. ehim., vol,  21, 1S.q9. IiPk403-405, 
~12-713 ; ;Your. Chem. Soc., vol. 2, 1S99, p. 5uo- 319. ~ .  [Chemica l  Equi l ibr ia . ]  Ann. ch im.  
When CO is  (lecomposed a t  S00 ° in presence of  oxide  phys., ser .  7, vol. 24, 1901, pp~ 5 ,85;  flour Chem. Sac., 

of Ni or Co o r  o f  FE=10.~. the  m n 0 u u t  of decomposi t ion vol. 2, 1901, p. 646. 
depends on the  t ime  of react iou.  The  ~ e e d  of reac t ion  : B~sum~ of  e a r l i e r  p a p e r s  conta in ing  a ful l  d i scuss ion  
at 800 ° is  g r e a t e r  rhau at  650 ° equi l ibr ium be ing  at-  of t he  revers ib le  reac t ion  2C1:1---~-130-'÷ o. I n  t h e  DreS- . 
rained in 2 h r .  a t  the  l~igher t e m p e r a t u r e  nnd only  a f t e r  ence Of finely d i v i d e d  meta l l i c  substances  such  a s  F e  
6 br. a t  the  lower.- I u  the  presence  of Ni or Co oxide  hea ted  a t  445 °, t he  Yel0city Of t lm d i r e c t  r eac t ion  i s  

00 ° no f u r t h e r  change o c c u r s  af ter t the  gaseous  mix-  : increased  w i t i m n t  n m d i f y i n g  d ie  p ropor t ions  of  . the 
a t8  ' - - -c~ ~, ~ - , ld  93c/c of CO . . . . . . . .  ~a~ents in  t he  f inal  ~vstem when e q U t h b r m m  

.~ ol o f  Calboni( Oxide  in is  a t ta ined .  The  e x p e r i m e n t s  prove tha t  t h e  eqt i ib- 
314. . [DecdmpoJ t i  1 ~ : ~" -/-, ~:m ~,fi .... - , . . ~  - ~ i o  130" CO in contac t  wi th  (:I is a func t ion  

"'" x ' d ~  I~0111p~. l'enu., . . . . . . .  ~ ,  x . u ~  ,..* • : . P resence  of Fen]C O . u  .J ~ : , o ~ n n  ~ o87 , e , h ~ t ~ m u e r a t u r e  and  the  resu l t s  are  m genera l  aglee"  
93-101" Jour.  uhen  ~oc .  "~o- -,  - w , - , ,  . . . . .  ~ . . . . . . .  " ' " • ui l ibria in ,-asaoUs 1899, P I - -  ' : . . . .  n 'ment with  the  l a w s  r e s p e c t n i g  eq , ~. 

When fineh" divided f e r r i c  oxide  is heated a~ ~ o  ° ~ • " " n sys tems.  " ' . : 
: sealedlta~be es ~.~!~l~iu~e,a:dfd~i:dtinCO'tli~¢~ql~'~ty 320.: : [Rednc!n~  Aeolian n °£seCr~.rb°n.o~n o ~ e t ~ i ~  

°x~ne . .~ ' ^..~ ,m,~ ~u .mt i tv  of CO- fo rmed  Oompouods.J ~Ull. ~oc. _ ., • "o '-on1" ~ ~14. ' 

" ~ ~ a ' . ~  ,xide.~ .i[445° a n d  w i t h  a l l3  oxides nt  h i g h e r  p u r e  C a t  t e m p e r a t u r e s  of 44v°-1,1:57 t -  ~ ~ ~ . , ~  : 
" ~ , ~ ; ] i r e s "  " : ~: : ; ' rec t ly  to 1:1 bn~ to  C1:1; a m i c e  of u~!cn_ls a,~:a,~: %L~:: 
: -~-~.*--r---.- . : =  2 . . . .  A.. , .~..  ~;,:: . , ~  [o st4i ' t  th~:i 'eact i :on.  T h e  CU.-=zorinen ,~ .-,,y~ 

" 315; . [Decennposttion 0 ~ u a r n 0 n l c ,  v " ' 7 = ~ . ~  " . ~:::.....:~'~¢'ri~;-r" w i t h  the  re~enei 'a t ion Of CO a i m  s o  on 
l Oxides  Conlpt ren(l. VOl..~-~, (le~*~iJ v . . . . . .  .~ ~ ~ . r wi t i i  t he  r e  : . P resence  of  Metal  "e "" : : ]  ~ ' : . . . .  ~ -~Q9 : indefinitely .The resul t s ,  a r e  m acco d - - 

: 1899 ,  pp. 307-309; : Jour - '  u l ien} ' :~0C"~ '0h:  - '  ~Y~' '  : :act ionOC~-~_O0:.+C. : /: : . : : 
/.~:'= p 365. . . . . . . . .  " ~1:1 " <" : - ' ~o " ] Ni  and Co oxides  a t  : 321.: . '  Bevers ib le  React ion  C O : +  H-~'-CO+TcT~" ' :  : 
:. F . :  When  C O  m passed o~ ex: .. at_e~ ...A.^ -.~,,~d t h a n  With : - : Bull. s 0 c :  ehim:,  v o l .  25,. 1901~ pp. 434-439 ; ;[our,: 

' : ,  445 ° t h e r a t e o f o x i o a t m n ~ s m u q n m ° ~ ' v " :  2_ ,_ :^ . -  ~ . ^ i n  Sac vol o 1901 p 383. ' 
- ' in the  la t te i  case  the  amoun~ oz uecum- . r ~ ' ~ =  " " " - - ' l  ' - - ~  - -  - - - -  L 

~'i: fex~.!.c am.des, as  . . . . . . .  ,.~ L . . . . .  +t~v of oxide used  a n d  M i x t u r e  Of equa l  volumes-  o f  dry co.. a n ~  ~ w a s  

e x i d e  emp loyed~  .3Vhen a : l a r g e  e. 'c  s . .  P . . . . . .  , ~  - q - .  - ~ - . ~ - m ~ r ' ~  f o r m u l a  (sea abe 3 1 8 )  f o r  t h e  
xlde the  i-cSults a re  tne  Salue.nu~ k ~ :  :,vt, i [ a  ~ae IGII~*  -~1~'~ . ' ' " ' n m i x e d w i t h  the  o.'" , : " " ' . . . . . .  :: . . . . . .  " :^~ d~ahl~ m i x t u r e s  P r e s s u r e  h a s -  o : 

1 t ake  }lace more  slowly equlnor lum v~= g, . . . . . . . . . . .  : action upped 's.to , " I • ' " " , "  : -,-~ ~- -n~- . .h tm since the .  n u m b e r s  of • 
: : ~: : '  ': ' " ' ~ x ' d e  i n  infinence o n  t..,= ~:uu*-~-. , e :  

318 ' :  [Decomlms~tion of. C a r b o m c : O -  1 ~ o e  : r~aetin~ : a n d  p roduced  molecules are  equal.: :~Ihe  r 
l i ic  x i d c s  ] . Compt. rend.  vo*.-~-~ - - - :  ~ , f  l n t ~ v ~ t  in  connect ion 'wi th  the  m a n u f a c t u r e  : ' P r e s e n e e o f M e t a  -0 -  " ' ~  . , ~ - e a o  n ~ a 7 '  a c t m n ~ <  . . . . . . . . .  : - -  

1899, pp. $22-824 ;;}'our. Chem.  ~oc., x o~. - ,  ~YTq *"e-.-O, of  w a t e r g a s .  ' ~ . '  . " ~ • 

.~]hte; a t  650 ° i t  is l i m i t e d ;  a n d  in: p r e s e  con : : Boxn; C . ' - . :  ' " . . . .  { . . . .  : : : :~e * 
: ; ~ o m p o s i t i o n  c e a s e s w h e n  the  gas ,eous :mix tu re  " : 3 2 2  Boxn ;~: P e t r o l e u m - I n d u s t r y  H a s  Def in l t e  Ro , 
~.~t~s 61% CO-. a n d  3970 C O . .  : ' q "  : . - - ~  Synthe t ics  Deve lopmen t :  : Petrol.  Ref iner ,  vol.  29; : .  
~ 7 8 ~  " \ r ~ f l u e n c e  of  P r e s s U r e i n  P h e n o m e n a  0f : • ; 1~o 12 1950 pP 77-85- :: i : : .  " 
""~Chemteal 'Eq~i ' i ;br ium.]  C 0 m p t - r ~ n d , , v o L 1 3 1 . X  _9~, ::.. :Barring:unex.lvec. ted develOpme~ntsjnatm°e~tee°oi~°~a~ r " 

~,pp. 1204-1206; J'our. Chem.  soe., vol~ z, ~:~ux, v . . . . . .  : energy  an  an tmtpa t ea  gap  oe~,~.~, u ~ o . ,  , . L : : d  
:J .~t -has  .been shown .thatea~c~i:ea~tmncoC~a+ncC~O:: ~nu%~: anfid ~umppPolY:l~All~eut;b~hmeat~YoSY~:lo?oCnl~fi . . . .  
~roceeds" as  a r eve r s ime  • " eo a b s  3 1 9 )  E X p e r i m e n t s  : mutely recovered  f r o m  domest ic  oil fields wi l  ! be  f a r "  
~ynamical  deductions (8  =" . ' - ~ , , ~ .  i~r~ now ~ ~ , '  n r e sen t  proved resetwes i t t s  obvious  t h a t  : 

ray ted a t  a t m o s p n e n c  pr~ ......... g~ea ....... .- . . . .  . • " 1 :P.  i0usly eonduc . . . . .  ~ . - . . . . . .  o " - - ~  ^* * ~  ~ a ~ i o u ' s  liquid-fuels pota t ion wil  
mipplemented- 'bv : d e t e r m i n a t i o n s  a~ m w e ~  w ~  . . . .  -.,> .: the  s ecun t~  ~ L . . . . . . . .  w; th '  t h e  p rev ious  r e su l t s  : be g r ea t l y  enhanced w h e n  the  supply i s  based  m p a r t  
!~hleh a r e  wholly in accord  . . . . .  - : . . . . . .  :- ,~ ~,,~h .~ coa l  and  oil shale, Which compOse 
and a a i n  ~ e r i fv  the  f 0 r m u l a  g tven ~nere. on soau ~u~*~, . . . . . . .  - ~" .... g ' " - ~ - - - ~ : '  ' ~ - , H b -  : more  t h a n  9 5 % o f  Our proved f u e l r e s e r v e s . : : , S Y n 2 ~ .  

Lal8. . [Numerical  L a w s  er  w ~ e m ~ - -  - 2 ~ 2 ~ , .  fue l  urocesses  also can  p l a y  an  impOr~an.~ p a~-~ ~ ~ _ . :  
~ r i u m . ' ]  O0mpt : : rend. ,  vo1_130,:1900,: :pp; ; e = - ~ o ~ ,  :.~: :~nO:~equirements  fo~  s t r a t eg ic  c h e m m a m .  : ~ m r r ~  
:%,.;Iaur. Chain; See., voL 2, 1900, P..mu; : : . 
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s h o r t a g e s  an -" - " . .  - g eq ements  f o r  benzene 
the  coneentra t i6ff  o f C  ih the-b~: ig i f fa l  S~eei: Gurv~ 

phenol, toluene, and certafn other chemicals could ae- and photomicrographs are shown. No ev.~denee of the 
eelera te  the  schedule f o r  const ruct ing the  in i t ia l  coal- l iquat ion  deserihed by Giol i t t i  w a s  found.  In  the 

low-C steels  the  inc reases  in  d i a m e t e r  are :  in the  Same 
o r d e r  a s  the  w e i g h t  o f  C introduced.  I n  the  bars  

hydrogenat ion  plants ,  in  v iew of the  f a e t  t h a t  these 
chemicals  would be produced f r o m  such p lants  i n  
i m p o r t a n t  quant i t ies .  

3 2 3 .  . Synthet ic  Fue ls  :~uture.  OiL Gas flour., 
o]. 49, No. 28, 1950, p. 184; Petrol .  :Refiner, e e l  29, 
ec. 1950, pp. 77-$5. 

Research  on synthe t ic  fuels  h a s  pro~'n'essed to the  
point  where  i t  has  se t  a cei l ing on the  pr ices  of petro- 
leum products,  and the  t i m e  m a y  not: be f a r  d is tant  
when  economic considerat ions will b l f n g  about  a sub- 
s t an t i a l  synthetic-fuels industry.  The  oil i ndus t ry  is 
the  logical one :to h a n d l e  this  business,  pa r t i cu la r ly  
a f t e r  the  coal o r  oil s h a l e  is brougi~t above grennd  and 
a g r ad u a l  sh i f t  of  some pa r t s  of the  ] iquid-fnels  m a r k e t  
to synthet ics  is predicted. Domest ic  and fore ign sup- 
plies of  crude petroleum are  briefly analyzed and fig- 
u res  on costs a n d  capi tal  inves tment  fol, synthet ic  fuels  
a r e  cited. 

324. ~ .  : Chang ing  P a t t e l n s  of  F u e l  S u p p l r .  
Mechl Eng., ee l :  73. 1951, pp. 159-190 ; Chem. Abs. 
eel. 45, 1951, p. 31~[3. 

rJ?he actnal quan t i ty  of Coal produced ha~ r e m a i n e d  
re la t ively  unchanged for  some time, but  rhe  % of  oa r  
fue l  requi rements  sapplied by coal has  declined f r o m  
over 7 ~  in 19-0 t o  less t h a n  40% in 1949, while  t h a t  

carbur ized  below 900* and  those  or iginal ly  containing 
considerable  a m o u n t s  of C, t he  changes  in dimensions 
w e r e  small• 

327. BILA,%ILE~,*, A., A.~,-D BEEBy, C~. ]~. Gaseous  Cemen. 
lo t ion  Of I ron and Steel. 1I.  Cementa t ion  Wi th  t ~,:!tr%~m~ ~por of P,vridi.~ and Methyl Cxaui~: 
";~7~7, . n o  ~ r ~ l l n ~ t . .  Carneg ie  Schol. Me,n., voL 1~' 
- O - u ,  PP. ~±-zz,); ahem.  Abs. , v o l .  21, 1927, p. 1622', 
0 b j e c t  is  to ascer ta in  the  a m o n n t  and dis t r ibut ion 

of  both C and ~ introduced wben the  bars  were  heated 
n~ an  a tmosphere  of CO s a t u r a t e d  a l l 8  o wi th  t h e  
v a p o r s  of e i ther  pyr id ine  or  MeCN. The  CO is  passed 
up a cohann down which the  l iqaid couta in ing  the 
v a p o r  wi th  Which the  g a s  is  to be sa tu ra t ed  iS kept  
d r i p p i n g  throug  h Cu gauze.  Otherwise  tbe  equipment  
i s  t he  s a m e  as  in P a r t  I .  The  fol lowing fac to r s  w r 
s tud ied  for  CO s a t m " t e d  wi th  C H N .  ,~ ~ - -  e e 
f low of  gas  s t r e a m :  (b) per iod of  c e men ta t i on :  (e) 
t e m p e r a t u r e  of cementat ion MeCN is  a more  efficient 

-eenientiug a g e u r . f l m n  C~H:.N. The  c0ndi t iou  of  the 
b a l s  a f t e r  cementa tmn WaS s i m i l a r  to t h a t  ohtained 
w i t h  C~H;N. The  effect of i n c r ens in~  inif i  II eoncen. 
t r a t i on  of C w a s  s tudied  imth for  "CO-J-C~.I=I:N and of  petroleum h a s  increased f r o m  15% to a lmost  37% C O + M e C N .  I n  ti e presence of  ~ eomp0unds ,  the 

: and  na tu ra l  g a s ' f r o m  4 % t o  ahn0st  19e~ i n  t i m  same  imp0r tanCe-0f  re~'ersing t h e  d i rec t ion  of g a s  flow is period, pet roleum production and rese rves  of  gas  and  
g r e a t e r  than  wi th  CO alone, as  even i ~  th is  case  the oil have  increased and fu r the r  resem'es  wil l  be found, eementa t ion  was" a t  t imes  m o r e  intense a t  the  ends  

but  the  gap  between p roduc t ion  and consumption Will t h a n  in the  m i d d l e  of t he  ba r s  P1 0 tomicrographs  be nar rowed so t h a t  there  m u s t  b e  recourse  to u~n- s h o w  • - - ' "" , 
[ thet ic  fuels,  espeeianv gasol ine f r o m  coal H i g h  ~ields " by  thJat a c h a . i a c t e n s t ] c  f e a tm ' e  of a case  produced 

[ ~¢i~rrO~at~.c. hy_droea~'bons can be Secured b o t h  i'n the z~n a nn~,~r°~enm~, s. cemef~t l s t h e  presence  e r a  i i a r r 0 w  
. ~g~..,,don o~ coal and by suitable t r e a t m e n t  o f o i l  d ̂ ^ - '  _ ~ : ~ .  L.~ . - , ~ r  eug.e, oz the  case  ii ~ h  eli fai~]~ 

[ shale; - ~:~j: :-:- : . . . . .  - ..... ~ . :  ...... : . :  ~!~.l_~ ~_t~*.mg.sno.ws neeoles.  T l m  lu'esence of N ' a l s ~  [ 
325 BOxs .  fl [ Indus t r i a l  S, n theses  of  Metbanol.]  Pos;~[o es r ; : ' leda~n0~nttof l~rt~J:  ~teelzr ie: l t te l ; :°~dsCt3me" 

..... La  Nature ,  No.-3137,-1947; pp .  177-180. : - : -  . : : :  : 328 B~A.~tLEX ' "' . . . .  
- ducSY~thesis_ gas  f o r  t h e  production of  MeOH is pro- : lion of ' / ron '  a~l "J/~'~D L.V~[TO.X, O. Gaseous Cementa -  

u uy m e  gas inca t ion  o f  Wood in the  m'e  . . . . . . . .  . , . . . .  ~ .  ~ " y ~ e e * -  ~ .  - influence of t~Yd;oear- 
• . . . .  v ~v,,cu ~,z uuuS on role ua rour i za t ion  Of lion and Steel .  Ir0n ' 

: : O= and steam, y m l d l n g a  synthesis  g a s : w i t h  a H : :  CO and  Steel I n s t i :Ca rneg i e  Sehol. Mere., v0l .  16, 1927~ 
ra t io  of  2 : 2  and  7% of i n e r t s .  The g a s  is  converted P 3~ 1 

. by means  of the  Orande  Paro i s se  uroee.~ ~ i , ~ , ,  ,, - - p" " -  00 ; Chem. Abs., eeL 22, 1923 n 007 
- ~ U ~ e ~ £ Z n O  a n d  Cr:O, ds the  catal~vst a t  4~d '~ m ~ x ~  .~.From a s t ndy  0f photomicrographs ,  : i t  is: ConclUded ! 
. . . . .  . ~ .  v=- c~u . -9ressure  Af te r  rectification the  ~.ua~.~ne cementati ,  on produced ivhen a ca thure t t  - :2 
: : '  : ' Me0_~ obta!n[ed.i s 99.9% -pm'e.  The Yield pe r  ton o f :  .. i sucn,  as  C 0  sa tu ra t ed  ~. i th  t o l u e n e  a t  18°~ *o ~edfaas ' :  .~ 

ur~ w0oo !s D ni  " " over  a suecimo, ,  ~ ~^  : . . . ---,v-o.,~- : : 
BnADFOnD B " . . . . .  m u c h ' m ; l e  u n e v e n  = ~  ur s~eei in 1 dn'eetion oulv is 

: :  : , , W.:  S e e a b s  3 4 1 . .  . . . . .  : ' s t ruc t ion  ' [ - t h a n  u h e n  C O ]s use 1 alone. :Oh-: J 
": - BI1ADLEX- m ~ . ~ ^-:;-  . - s t o ' t n  e f ree  c i rculat ion of  ca rbu r i z ing  g a s  :; 

- ~ = o C O  aus z z a i ,  2442. c ause  u n e ~ e n - c e m e u t a t i o n . . A l t e i ' n a t e  pas s ing  of  the :  J 
:.; . : _ .  m e n t B a ~ , ~ 5 I  ". A., A~¢,_P, EE, I", :G. El-. Ga~ebfi~ C o - "  g a s ,  f i rs t  i n  1 direction and then in th  - . 

tho ~ ¢ o n  ot,,xrou ~!ld Mtee L I I .  Cementa t ion  Wi th  - "  "even cementa t ion .  The  f a c t  t h a t  t h ~ ° ~ p o s !  te ' ; fa%ors " 
.... , : Cyani 'de~'~,~vushfalo)°rs  9 £  Pyr id i  ne a n d  Methy l . :  is  of ten  of such  a n a t u r e  as  tobe:decoa~ri~oU'131~!~g g~ s 

. . . .  . . . . . . . . . .  . . . . . .  - : . . . . . . . .  h e a t  of  the  f u r nace  m u s t  be t aken  :int~'~acco~Yt i ~ :  
: 326. Bm~LE,Z, A., A,nn : flz~¢~:I,n0S A i f :  Gaseous : e v e n  cem.entation is  des i red  V a r i a t i o n s  f r o m  li 
: .: : .oCem.enta~on o f  I r 0 n  find Steel;  I : .  Cementa t ion  h~ : , source  w i l l  depend upon: the  t e m n e r a t  . . . .  ' ,~  - :'ti s .  

:_ - , tureen Monox ide .  I r o n  a n d  Steel In~e  , ~ - - ~ "  the  v a r i o u s ' p a r t s . o f  t h e  ~ : , ~ - 2 ^  - 7;-~ - ~  raze o , .  
: S c h o l ' M e m  eel  15 ~ o ~  - - . ,  . .  -=. '  ~ , r n v t ; , e  e d m n o s i t l o n =  w ~  . . . . .  %- . -~ ,~  unu u p o n . t h e  de- " 

• . . . .  ":  V ~  1 ~ . . r i g : , ' ,  • , ~ u ,  IJp~ A . ~ - - 0 ~ ;  unem.  A b s  . ~ _  ~ . • , , ~ u  a uuoenKe f u r na c e  i s  used n 
v .  ~x '~o.~ p 162o . . . .  , .~a~  is  P a s s e u  in ~rom both end-  ~ : -  - . a d 

. . . .  = of t  n . . . .  ~ . . . . .  ~ ~uu cementa t ion  is  : " 
: Carbur iz ing act ion of  CO is  s tudied b -  --iacin - : = : ~  _ e considerably weake r  in  t he  Center of th 

b a r s  In a sio.- tube, glazed ius ide ' and  0 ~ - ' ~  ,.~^~.~ : m a n  : a t  m e  ends2 ' T h i s  I s :  b e c a u s e  t h ,  ;.;,,.},~e.~bars 
: w i t h  Nichrome wh'e,  t h e  gas  being -enera~ed  ~ a ~ e u  a g e n t . b e c o m e s  exhaus ted  to0 q//ickl a n t i "  -" ' 1 g :~ '  :~i 

. a c t i o n  of  eoncentrated t L S 0 ,  on H C 0 ~ - -  -~,"=-'-~" toe  e l m e r  too s l o w  a fiow of  g a s  or  ex-o y- . . . .  i^ndic_ates ~ 
: ' ' i . . . . .  - ~r~umlnal 'y  t ion . ~?o~v~ u ~ u u ~ u p O S l -  t 
_ . . . . .  exper  ments  showed tha t  i t  was  necessary  periodically :~ ~ , ~ o f ~ t ~ e , l a _ t t e ~ . . U n d e r  ce r t a in  condit ion s t h e  d e - : : " . ~  

to reverse  the direct ion Of flow of t he  g a s  ~nd suppo*:t = 7 , ' 7 ~ j ~  ~ u s  deposi ts  a s h e a t h  of C over  the  e n d s  ::  
: : t he  ba r s  centra l ly  in the  f u r n a c e  tube t o  obtain un " ~ uuy , o r s . _  x m s  shea th  p r even t s  contact  of as  and  :¢ 
: -  f o r m  earbur izat ion Thor0uahlv  ¢tr~ ~.-~ ~ -  1 -  m e t a l  ano  z u r r a l e r  carbur iza t ion  ~+ ~+~.-~^ -~gJ~ . } 
" t i a l  A " " ~ " ~ ~ . . . .  s e s s e n -  . d i f f i e u l t .  . -~ ~ =  vmncs  i s  ~'~ 

~=_it;~ ~.detafled s tudy  was  m a d e  of  t he  amoun t  and th~_ir ~, ,~Such ,ba~s sbo.w a g r e a t e r  cementa t ion a long  >~.! 
::: : ~e~LOf~fn oz o • in t r0duced- :dur ing  t h e  p~ocess O f  ~=== --_%~-~. ~ n e  a u m o r s  prove  t h a t  t h e  l iquat ion  : '~, 

• th~ ."_ tauon,  as  affeeted by (a )  t he  r a t e  of flow of  ~_~vl~y o ~ e e m e n t a t i o n  as  p u t  f o r t h  by Giol i t t i  i s  u n - " ~  
= ~ gas rarougn the furnace CbY the ,',~.,,,~ ,~ ~uunu. ~ney nnd that the amount o • " - :-" 
. . . .  bttrlzati0n, (6) the  tem~era t~r~  ~ f  o , ~ h ~ ,  O~ . c a r - .  o r  m e :  C m steel ,  while  the .  l a t t  . . . . .  ~=f ~ed[str lbution . : ~ 

. ~ . . . . . . .  - ,  . . . . .  on, ~ s  : inappreciable .  The  dea th  of  r n ~ h , ¢ ~ i ~  ~-ub: uown, I s 'r~ 
- , - . . . . . . . . .  a t i u .  m g r e a t e r  : ~  

- :~- - , oi^. ,/,,, , ,eri&l 0f  cementa t ion  and t h e  h i g h e r  
the ~ g p e e r ; ~ r ~ .  T h e  depth  increases  w i t h  t h e t e m ~  
~ r a t u r e  according to a l i nea r  law. As  m e  i,ur~uu 

cementation is increased in  geometrical progression, 
of "= _.u ~ , ~ne t r a t i on  inc reases  in  the  Same w a y  
the u e p ~  - -  y~ . . . . . . .  t ie  T h e  diffu-~ivitv 

:'7~ hUt wi th  a diaeren~ comuau~ - ~  • " 
: constants  for  C diffusing into steel a r e  ca lcula ted  f o r  
' =: the severa l  earbur iz ing  m i x t u r e s  and  t e m p e r a t u r e s  

[ employed. 
s29. Bm ~,-~m~'~', A., ~xn Tc~xEn, G: GaSeous Cementa-  

tion of I r o n  and  Steel. IV .  Aetion of 5 I ix tu re s  of  
CarbOn 5Ionoxide and A m m o n i a  on I r o n  a n d  Steel  
dud I t s  B e a r i n g  on  the  Process  of Cementa t ion .  
I ron  and  Steel lns t .  Ca rneg ie  Schol. Mere., eel .  17, 
1928, pp. '23-66; Chem. Abs. e e l  22,.1928, P. 4437, 
Cementa t imls  of Armco F e  were  m a d e  a t  va r i ous  

t empera tu res  w i t h  m i x t u r e s  o f  CO and  ~ H a  and  w i t h  
mix tu res  of CO and H.-. The  cementut ious  w e r e  con- 
ducted a t  va r ious  t empe r a tu r e s  r a n ~ n g  700°-1,050 ° a t  
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the  re la t ive:  vo la t i l i ty  of  g a s e s  be-  
Comes g-teat enough f o r  p u r p o s e s  of  s epa ra t i on  a t  tern 7 
p e r a t u r e s  t h a t  would  be  too h i g h  f o r  effect ive s e p a r a -  
tion by  f r ac t i ona l  d is t i l la t ion .  P u r e  C ~  i s  ob t a ined  

f r o m  t h e  commer  c ia l  gas  con ta in ing  C-.H, a n d  CJK,.  
by p a s s i n g  i t  s lowly a t  0 ° o r  room t e m p e r a t u r e  o v e r  
ac t iva ted  charcoa l  t h a t  h a d  been degassed a t  200 ° 
and 0~1 ram.  Ha .  A f t e r  a tmosphe r i c  p r e s su re  h a s  been  
reached,  which  m u y  r equ i r e  L~-30 m i x .  a n  e lec t r i c  
oven i s  placed over  p a r t  o f  the  adsorpt ion t u b e  an( t  
some of  t h e  g a s  is  desorbed ; t h e  desorbed g a s  comes  in  
contac t  w i t h  the  adsorbed  g a s  in  t he  cold p a r t  of  t l le  
tube a n d  exehange  of  t h e  heav i e r  and l i gh t e r  com- 
penents  of the  g a s  t akes  place.  I n  th is  w a y  t h e  l i g h t  
impur i t i e s  a re  d r i v e n  off f i r s t  followed by p u r e  C~E[,, 
and  the  h e a v y  i m p u r i t i e s  r e m a i n  adsorbed.  T h e  s a m e  
pr inc ip le  is  appl ied l ie  ana ly t i ca l  methods  t h a t  g i v e  
s a t i s f ac to ry  resu l t s  i f  a l lowance  is  m a d e  fo r  t he  
ma te r i a l  t h a t  r emulns  adsorbed-  T h i s  diff iculty i s  
avoided by c a r r y i n g  out t h e  desorpt ion unde r  Tacunm.  

in te rva ls  of  50% and  the  process 'was  c o n t i n u e d  in T h e  l a t t e r  me thod  i~ pa r t / eu ]n r ly  sui ted to the  detex- 
I each ease for  10 hr.  Tbe  t e s t  resu l t s  p rove  t h a t  the  ruinat ion of smal l  concent ra t i0ns  of a vo la t i l e  toni-  

grea ter  than  t h a t  Of CO alone. T h e  ca rbur iz ing  prop- • " " " ' • g . . . -  ., • s " • - 
! Carbonizing act ion of  m i x t u r e s  of  C0 and NH.~ is  m n c h  lmm:rcntll%:~.iI]ss X~)olat~e e ~stgC~!i!~:!Cn:o~¢:i=: i~l :d: : !  ~ .... 

:ertie~ of mix tu res  of CO and  H-  were  s t ronger  t h a n  CO = hydroca rbons  in coke-oven go.  ~ , g - 
a lone  but no t  so i n t e n s e  as  cor responding mix tu re s  t h e  adsorp t ion  p lan t  connected wi th  a F i seher -  
contulniug NI-h• M i c r o g r a p h s  Show t lmt  the  miC~Oe ~ Tropsch  synthes i s l :~ant ,  ~it i s l  .l~.~it~l~:~melntratoelll~l'~ 

, ~ ...... of" the  Fe -C  ullovs s eutirelY a l t e red  by t componnds  by aa.-~rptlm o • • • ,~ ".~.,~ 
sLrac  .. . . . .  ~ ~, -~-~ ~ tlie Case e.~peclallv wheu t h e  : d e , o r b  them by s t emn ing  ( C a r l m t o x  process~.  ~ .L f~  
preseu~:e.o~ ~ ;  : , ,~.~(~ a t  t emuera th re s  I)elow 800 ° ; h.~'~]rocarbon m i x t u r e  to be  adsorbed e,,nmi}~s m e a n s :  
cemenm-t~°ns " ' ~  : " ~ - ~  ~o~.o-ation o f  cement i t e  t akes  tl~e b r eak th rough  of olefins, and thereby ox rne  otj)er 

' above Sou ° very  m . r K  . . . .  ~ - ~  . . . . . .  : . , . . . .  place: : hydroca rbons  t h tough  the  adsorbe  ~t, can  be  con t rouea  
B r  ~.n~L~Y A Axn L~w'roX O Gaseous  Cemen- au tomat ica l ly  by b romiunt iou  of  tbe  olefins w i t h  B r  

• "" • * "~ .~teel'" 1 i i  " Influence of  H v d r o - :  m a d e  in  an e lectrolyt ic  <.ell a n d  meamu' ing  t h e  a m o u n t  

lie ~ . a r ~  " ' " " : ~ " " 

. ra t tan o f  I ron  an.A~.~ur-izatioll Of h 'on  and  Steel of  c u r r e n t  u s e d  in: t he  p r e p a r a t m n  of B r  , ~ ... 
.~ ; .  carbons 0a t " :: 331a . [Tec lmmal  p i o d u c t m n  o f  L 0 ~ . ~ o l t m g  
: : See abs. 328. ~ " : ' :  ' -  : ' H ~ ( ~ 0 n s ]  ErdS1 u K o h l e  vol. 4,: 19~1, OP 

E u i h b r l a  B e - .  • " . . . .  " " • 330 Bmx.nt~, .  A ,  Axe Lone, I~. D . . .  q . . . . .  ~a rbou  . 47S--4S6" F u e l  Abs., eel  10~ ~Xo. 6 19ol, ahs.  o143. 
f Carbon  l'~lonoxme anu  ~, " ~ " • tween M i x t u r e s  o ~ . ~ ~ ~ -  ~ .  ~ ÷ ~  . . . . . .  ~) , . - ,~o~s fo r  large-scale  lu=drbcarb0n p roduc t ion  

Dioxide a t  ~ arlou . n ~ , .n . . . .  ' , , ,~v -'=tO hronologic 111 briefi~ r e w e w e d  U - "  s a 75 ° " ° " v . . . .  -~ ~" a re  c _ , Y • . of Di f fe ren t .Carbon  Concen~rauon ~ " -  - ~ , ' ~  • ~ ' ~  • x , n v  ~ h e m  Sot : :  193 ~ PP :[64£--1669; Chem.  A b s . , .  (decomposi t ion  o f  coke-ovengas,nat~:~ul.~ra:,)]~ces~es.' " 
. . . . .  • . : . ' - . ,  - '  : h i~h-pressure  n y c i r u ~ a ~ u $ ~ /  -- ~ : . . : - . .  

. - eel. 26, 1932, p. uo-'u. - ^ thesi~ a n d  v a r i o u s  petroleum. "cracking processes)~ 
. 1 O X  U eon- ~" ' - E s u i l i h r i a  bet)veen C 0 ~  CO.,. an  d . s tee  Smeasured a t  " D e t a i l s  and  f low :sheets a r e  g iven  o f  processes  f o r  con- - 

tents  v a r y i n g  f r o m  0.1 tO _070 nax e Dee n ~ ~k~ti c ver~ioff of h i~h-pressure  h~di:ogenation w a s t e  g a s e s  to ; :. 
t e m p e r a t u r e s  0f 750°-1150°  bv m e a n s  0z a ~ - " ~ " • method• R e s u l t s  indica t=  t h a t  0 in  aus ten i te  is  iu the  C~H~0, C,R'*, C-.H~, dud product ion of C:H, f r o m  coke- 

f o r m  0f an  equ i l ib r ium nf ix ture  of m 0 n a t o m i c  C a n d  • oven gas .  D e s c r i p t i o n s  and  fl0w sheets a r e  also g iven  
; FeaC.: The :concent ra t ion  o f  C i n  the  gaseous  m i x t u r e  of ba t ch  p roduc t ion  Of g a s  oil  and g a s o l i n e  ~rom 

::  follows H e n r y ' s '  l aw i f  the  .O. x'apor ' i s  eonsidereu F ischer -Tropsch  w a s t e  g a s e s  and  of cont inuous  1Leper- 
) ^~° r a  hire i s  t h e  stable : s o r p t i o n  and .reet isorpt ion :processes. D i s a d v a n t a g e s :  
. monatomic  : A t  the  7 O 0 ° : l j l u ~ ,  g r Pence of :m~a~hite, " and  opera t iona l  difficulties O f t he  va r ious  m e t h o d s  a re  
• fo rm of C and not  Fe,C; ~n3~ep~e~h e CO C 0 ' r a t i o  d i u c u s s e d  . . . . . .  : . . . . .  

• fu r the r  carburIzat ion wi l l  oct  r "  . : :2 : ' :~a t ion : '  ~ : "  B~]V~k G ~.x, B R u x s  B : - [g ine t ics ' and :Mecha ;  : 
" is less  t h a n 1  i f  i t  is  g r e a t e r  t h a n : l ,  9ecarour l  . ' . ' ' •' ~" • r , " . . . . . . . . .  • •  " d i a a ' r a m  the  g r a p h i t e - - n i s m  of t h e  C a t a l s t i e  Hydrogena tmn  of  Uarbon . 

. will occur. I n  the  e q m h b n u m  ~ -- " '~ : ~ -  ~^  ~ ' M " n o x i d e  I I :  F o r m a t i o n  o f  I ron  Carb ide  ] :)urine. .  
ateh" a r a n e l  ~o ~ue ~ , ~  : ~ ~ " : • solubili ty l ine is: approx lm ._ .P. . . . .  , .^ . . .  , a  =H~dro~ena t ion '  of  C a r b o n  Monoxide on  a n  I r o n  

:!  s o l u b i l i t y  l ine and  to t h e  ! e f t  o~ : m a t  o~ a m v r v u u , ~  .~ . . . . .  ~ ° , 333 :  . . . . .  
rmat*on  ~ e re  de te rmined  as  fol lows" D i s -  : CataJys t . ! :  ' ScC a b s ~ -  • :~ ~ ; 

: H e a t s  o f  f a ~ , m  .~Fe~-OC0 09 950 e a l "  p r e c i p i t a t e d  332. BnAuDz, G. ,  Sl~nn~xovsl~A'rA, ~.,/~l~.n B ~ s , B .  
• ~ solved: J~-e,,~ . . ~ - -  ~ ~ 7 ~ . ^ "  '~ ~^  ~' ~,.,m -~ i ron r~ ' ;~oi; ,~ a n d : M e c h a n i s m  of  t h e  u a t a l v u C  x:~vuro: 
' . . . .  F e  ')CO D ~ O O  ca~;  ~ ~ a v  . . . . . .  ~" ' ,  ~. . . . . . . .  ~: . . . .  : " : : : .  Fe@ f rom:  3 . + ~ . ,  ~ n , .  and  Fe=O f r o m  a-iron a n d  : . :  gena t ion  of  Carbon. ~Ionomde~ 1. Met.hod of. Prep= : 
:.-.~, a n n  g rapm~e  --~,~ov ~- , . ,  " ~+ ;nn  ~e M~tal  c a t a h ,  s t s  F r o m  .Oxiues a n n  ~ u m -  
: ( / . [  graPhl te  --6/950 cal. 'JlJ ~;. [ i  . , ,  & e f t " '  ~a~g°~'he'Cataiy~tsWlt'h0u.tContact W i t h  t h e  .Mr . ]  

R.NER ~Z, ~aseons ~ e m  - ~ ~ 4 " ",'[[j" [ . Bnxzi~ '~ ,  A., '~.xn ~ - ~ ,  : . . . . . . . . . . . .  , " ;)'our Pl ies  C h e m  ( U :  S.  S:~R.),  e e l .  - -  19 8, pP. 
and S t e e l  l v  ,~e£xon oz , u ~ - - ~ o  - " " " - " o 94 '~14~ ~!~"i: ' . : ta t ion  o f l r 0 n : .  . "- - ' - ~ "  -" - ~-on a n d  488--486;  Chem Abs. vol. 4 2 ' 1  8, p 7 7. j =.. 

Monoxiue a n t i  Ammonia On l ~  " ' ' 
'-: o f  Car  ben ~ ^ a r i n ~  on t~e Froeess  of  C e m e ~ i t a - " : '  Refiuced meta l  i s k e p t - ! n  ~ L  s a m p l e s  a r e  w i t h  

: : : . :  . ~ t e e i  a n d  i l .~ ~ e, : . . . . .  " 7 :: • " - 
~ " '. : t l o n .  [~ce abs.. 9; ~: ; :  - : d r a w n  i n ~  also. , . . . . .  

. . . .  B R A * ~ T I ~ G ,  B ,  F .  ~ c e  abs::3209. : : ~ i  _ . :  :J: : : 3 3 3 :  -B~Un~,  G:; &xn:BRu~s;B.  : [Kinet ics  and  ]~feeha- 
• " t i m  ~nah ' t -  :: n i s m  o f - t h e  Cata ly t ic  Hydrogena t ion  of  C a r b o n  Me- 

: . . . . .  33L BnA~zum, K .  [SorPtl0n Methods fo r  " " 0 e l ' u  n o x i d e  I I .  F o r m a t i o n  of  I ron  C a r b i d e  : D u r m g  
: • " ical  and  P r e p a r a t i v e  Separa t ion  o t ^ ~ a s e s d (  v0L : : H~dr0gena t i0n  of CarbOn Monoxide On a n  I r 0 n  Cata-  

nL /~.os • . , ' . :  :Kohle  ' e e l  39 ,  1943, PP: 95379p0; Un e " '  - .  : 7 l y s t . ]  flour. P h y s  "Chem. (U S .  S~.Rx), e e l  22:194 ~ 
: . : : '  : :  38 ,1944 ,  p. 6 1 5 a . .  : ' • .. ~ . :__ pp :  437-494; Chem: ADS, v m . a ~ ,  .two, pv.  - - , -  "7 

theory  of the  s epa ra t ion  ox ga~es . . . . .  - " • Br ief ly  discusses - ' ~  1 were& M i x t u r e s  of  C0  a n d H  i n t h ' e r a t i o s l : 3 t o l : S w e r e  
. . . . . .  . . . . . . .  . . _ o = 

! ~ "  bYa;:?prrPe~%Z: nd td~s°:pt~ornl~dBgaeasaeUSt%3h~f%rOnce i ~  " :  [c i reu!a ted  a t  22u°-.%0 eve r ~ . F e : : a m l y S t  p r e p a r e d  
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for bexag.oual close packing is 1.63. I n  N, a mater ia l  
by ~ reduction of  FeaO,. The  m a i n  react ion occurr ing manufac tu re  of soap and an increasing d e l a ~  . . g • 1 Ni is nonmagnet ic  but  on roved A. c=4.1  and 
oy tlae zollowing observation~- , - ,  ~ P synthet ic  detergents  f r o m  noufa t tv  oil r a w  h'eating to 300* it  is t r ang fo rmed  to magnetic'~Ni with . . . . . . .  tus ±he gas pressure for which - material~ - ~ t ~  
aroppea ~rst ( fo r  e x a m p l e ,  ~ o r  5 rain.) rapidly and p e t r o l e u m  a n d  sYnthesis produc'- are the) I , 
then very  slowly. The  rap id  drop (a f t e r  cooling t h e  obvious Sources. a cubic la t t ice ,  in which 0=3:52  sq. A . U .  ' 
react ion product)  corresponded to twice the  ori inal 337. BREmO, O., A~'D flLLOLIO R. [ X - R a v  S t u d i ~  , : ~  amount  of  CO b - g 

. ( ) The  react ion product w a s  ma in ly  Ca ta~y~i'cal}y Act ive  Metals.~ Ztschr  uhvsO.- ~=- o, i l l  
v . . . . .  u,  .~v-~7, pp. 4 1 - 7 / -  • . . . .  ~nem.~ I H=O, and the  amount  of  C/:L and CO= formed w a s  too P. 2204. , Chem. Abs., s o l  21, 1927,' 

small  to account for  the  CO consumed• (el  The  miss- 
ing  O was  found in the cata lys t .  When the  ca ta lys t  P t  and P d  surfaces  obtained 
was  used for  longer time, the concentrat ion of  O in i t  in t ~  a t  low pressures  h a v e  to be O~ by the g low discharge . ~  

been shown to De Of V e r y .  increased and its  efficiency decreased;  the  catalyt ic  s l ight  or negl/gibie ac t iv / ty  as  catalysts  for  the  hYdro ._ : -~  
act ivi ty a lmost  disappeared when  0.24 a tom C was  genation of C-.H~ or f o r  the  comoination of H, an '~: "-~ 
de/msited/atonl Fe.  The  slow drop of p ressure  was  T h e e  meta l  p repara t ions  contain considerabl,~=~ d 07. ,..'~i| 
due to the reactfon between th is  carbide and the ex- --mounts 
cess of  H.-. T h e  ra te  of reac t ion  I increased ~ 5 t imes .'~! as  efldenced b~ X ra5 P.hot0~raphs, the  presence : i~1  

of  ~]nch In the meta l  la t t ice  ~s responsible for  ] when tile ini t ial  pressure of CO was  r a i s e d ~ r o m  _d 6 a c t n u t r  NI s imn-*,  . " ack of '. 
• . , . . . . .  r , y  preparen ,  is inact ive a t  350* ; ' :%. |  to 241 ram. dibutyl ph tha l a t e  and was  abont  pro/mr- in the hydrogenation of C=H, When P t  and  Pd are -~'~:i 

t ienal  to the square  root of  the  I t =  pressure  (46-1,103 i i  l p repared  as  above bu t  in 0.. a f  low Pressm.es, Very 
ram. dibutyl ph tba la te ) .  The  energy of act ivat ion : ac t ive  surfaces  are  obtained. X-ray  studies 
( f rom the tem/mratnre  coefficient) of  react ion I was  , • • . . . . . .  r~,,e,-~ ,love saown tha t  e x c e t  act ive  t ' t  Pd and Xi ~ , ,~ -  ^e ~ of  these 
15,500 cal./reel, The  fo rmat ion  of  CH, is due to the fO r differences in par t ic le  size• there  i~ no d ff • P 

• reaction nFe-{-2CO-~Fe C4-C0 W~,~¢ , ~ - ~  
s tudied in the  nhea,,,.~ ~v ~- ~ ~ . . , S  .'~aCEl0 n '~vas betwe?n the finely divided hit-hi . . . .  - -"  . elence 

. . . . . . . . . . .  ~,  ~a~. ~t xollou-s the  equat ion pac t  .¢lightly active metaL' ,  o - .~  - ~ - e ,  n n a  the c o m .  

of the first m'der  i~ ~lower than r , , ,n  ~ 338. Bn~mu, G., .~xn CARTOn, S h R• [Catah ' t ic  Syn- . . , ' ." ~ . .  ,t..u ~laS an appa ren t  
~.l~'g~,e°~a~i~"t~°~. ¢2~.4°.-3:,O o) o~ ~=.9oo cal./nlol thesis of  Formic Acid Vnder ~,'essnro.~ ~er dear. 
cussed • the nynrogenat ion  of CO is dis- chem. Gesell., sol. 47, 1914, pp. 541-545 ; Chem. Abs., 

vol. S, 1914. p. 1~$4. 
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341- BnEM,NEn, ft. O. M., .a.l~D BRAnFOaD, B.  W. 0XO 
Synthesis. In t e r roga t ion  of Dr. Roelen. B I O $  In-  

ter rogat ion Rept.  737, J a n u a r y  1 9 4 5 ,  "5 pp. ; Bib. Sci 
Ind .  Rept.,  sol. I0, ~'o. 2, :1948, p. 2; PB 81,965. 
1. Bradford ,  B, W. 2. Dr .  Roelen. 3. Oxo process. 

4. Aldehydes production, : Germany.  5. Alcohols pro- 
duction, Germany .  0, Dete! 'geats  production, Ger- 
many. 7• I .  G. Farbenindus t r ie  A.-G., Leuna,  Gel •- 
many• : $. Fiscber-Tropsch Plant, Courri~res-Kuhl- 
mann Oil, H a r n e s ,  F rance .  
3~2. Blw~imEz,w, ~ Medinm-Pressure Synthesis  of  
h l e thano l .  F I A T  Reel M-3S, f r a m e s  8061-8074, 

1942 ; f l ' ames  8130-S]32 19-13: PB 70,309• 
Medium-pressure synthes is  of Me0H takes  p lace  by 

way of methyl  fornmte,  Which is isolated as  such and 
then hydrogenated  t d M e O H .  Me0H is conver ted  into 
methyl f o rma te  wi th  CO "in the presence Of Sodium 
methylate a t  a pressure  of  30 atm. The  methy l  for- 
mate is reduced to MeOH en a c a t a l y s t  Of reduced 
Cu oxides• Higher  alcuhols.can also be used as s tar t-  
tug m a t e r i a l s  s i n c e  the i r  fo rma tes  can i*e prepared  

es t ima ted  tha t  the  cap i t a l  inves tment  will  be about  
750 mill ion yen a p a r t  .from 127 million yen to be .~rpent 
on increas ing  the coal  ou tput .  

3 4 6 .  - - ,  [Dismant l ing  of  the Fischex~Tropsch and 
Gelsenberg Synthet ic  Fue l  Plants.]  Wir t schaf t s te iL  
v o f  30, No. 11-1~ 1949, pp. 29-3I.  
Gives  Genaan  v iewpoin t  coneenaing the  dismant l ing 

of  the  synthetic-fuel p l an t s  in w e a e r n  Germany.  
Preserva t ion  and opera t ion  of the plants  a r e  econom- 
ical ly  of  great  significance, in t h a t  severa l  thousand 

: m e n  would  be employed in  producing domestic-fuel and 
pr imary-chemical  products .  T h e  :6 Fischer-Tropsch 
p l an t s  have  a capaci ty  f o r  producing 370,000 tons of 
p r i m a r y  products  annua l ly ,  and the Gelsenberg coalr 
hydrogenat ion  p l a n t  h a s  a capacity fo r  processing 

"about  1,000,0{~} tons of  c rude  oil or  540,000 tons of 
heavy-res idual  oils. 

347. - - .  [S ta tus  of  K r u p p  Tre ths tof fwerk  G. m .  
• b, H .  Operation.] :~Virtschaftsteil, so l •  31. 1950. 

: 9 . 4 1 .  : ; :: ' : : , : . : 
I t  is known t h a t  a t  the  end of  las t  y e a r  permission 

bad  been wi thdrawn by t h e  Allied High Commi.~Mon 
: from tile Krupp Tre ibs to f fwcrk  to p ' o d n e e  hwdro- - 

carbons  by the /e ise l ie r -Tropsch process. Since flint 
t ime  perlaission ha s  been granted  to opera te  the  Oxvl . 
process  which has  been developed' by the 'Rnhrcbem' ie  

and hydrogenated in the same way. Describes ap- ' A•-G. According to this new lwocess valuable prod- 
paratus. ' B a k v w ,  G . E .  See abs. 1591, i 5 9 2 :  ,. 0b jec t .o f . th i s jvork  w a s  to determine:i  (1~ ~ l , ~  i~ . . . .  . ucts; designated h i g h e r  alcohols, Can b e  lu'oduced. 

334 .  Bn~v.xnoLwz, W• T: K n a t i o n a l  Util ization of  the  e q u m o r m m  in the fo rmat ion-of  HC0 :H  from'~rnd~ r. : ~ ( 1  343. J ~ Synthesis 0f  "]~Iethanol .ill Two  stages: These  products,  will  b e  processed: into a number  of 
: ~ A T  Reel  ~M-38, f r a m e s  8130-8132, Mar.  22, 1943 ; o ther  products, which  wil l  not  only be of  considerabie 

u a r y  1%- and CO.- could be mate r ia l ly  shifted ill f~ vor:of :~i:! y P B  70,309.:: : :: - ~ impor t ance  domestical ly bu t  wi l l  ~tlso be va luable  for  : Coal.  F u e l s  Obtained by the C£reatment of Coal : the HC0~H fornmtion hy sufficienth- decreasing its ~ i ]  exp0rL Among-the.  Produc ts  a re .men t i0ned  solvents 
C~lsl.l~:Y 1 G~a~dz~9vol. /33, 1929 pp, 341-843; Clmm: cPaur~al_Pressure, and (2) whe the r  tbe ' react ion velocit ' ; Proposes process t h a t  makes  i~ unnecessary to Spilt : f~r- the  p a i n t . a n d  dye  indust r ies  anti  Softeners for  

: . . . . .  Genera l  discussion o f  carbonizat ion aud  h Y d r o g e n a -  cata~'z~ e. anlC~e~s~,?.~n°lughu~,Y ~ t h e  use of a suttab~Ye the synthes is  gas  into C0 and H:. After  the  svathesis  
: r ~ ' ~ "e.. ~e low a re  givefi re-, gas is f reed  f r o m  CO.- it i s  compressed a t  30 a ~ m ,  m d '  p las t ics  and detergent.~. I t  is the' intent ion of  hoth . . . . . .  tlon of  solid £ae l s  and: synthesis  o f  liquid fuels  f rom specr]vch-: the weight o f  Substaii(•e used ill 200 cia. ~ 

~;atmetcga~. as  a means  of obtaining more suit ble fuels H.-0 tile gas In'e~$ re tl e t me and tile .~ield of.:[or- "the.C0 is r insed:out  with a Me0H solution o f s 0 d  um : ' K r u p p  a n d  R u h r c h e m i e  A.-G: tO: w o r k  together  i n  ' pu t t ing :  0~it these O-~yl products~ : Ruhrchemie  -_A.-G. ' : 
: .  . . . . . . . . . . . .  methylate, which results  in the f( rm Ition Of methyl  will  m a k e  the necessmT cata lys ts  in its o w n  c~talvst  

• : ' ~ : . : =' ' mate~Jn % of  the theoret ical  am0un . formate: : 'The residUal-gas~ which sti l l  Conta ns cer~ : fac tory•  ::: ' :? .  ~:: . . . . .  " : i 1:. : : .  
" 335. . Bn-a-V~NKOHLE-BE.XZI:', ". .4. -G [Iialli'ovin,, ~U" ~-~: been f0rnied if  all of-tim c-,.h . . . .  t t !mt :would h a v e  thin quanti t ies of  C0, is converted by s t eam ands i tp -  : zect of Cobalt Catalw*" ~ "~L.~ ". -~  " ~  ~ " :  converted ~,,~.~.;,...:., ¢ . -~?a (e •  or  uorax had  been . . • - 

German : P a t e n t  ~ l ~ r i d ~ e n ~ " ~ r ~ c a ~ ° ~ p a y n t h e m o  s ']  no ca ta lYzer '~va~se~ '~  "- an  ad  cases  but  ( ! ) ,  w h e r e  
: ~rr, i~sh C ° a l  Utitisati0n and Researc4~ 1~ .~6  an_dthete!!lperatnrew~Osg~.Pd~spengeu~asemployed~ 

Monthl Bull ~ l~i~t i~  . ;~ ~o0uO; AsSOC w a  . . . . . . . . . . . .  except in (3) where  i t  

~ l a i m e d t o h a v e a  b~il.~ . . . .  g ~  P or  the  f i r s t t i m e  is CaC0~ 50 alan tt=~'o 0 a i m  o~'. ~ : ~ "  ( . 4 ) ) : 4  gm 
.'. ::: . . .  ~ . . . . . .  C,~, e~ecp npon theCo ca ta lys t  : 9 6 gm N a . B , 0 " I J - L ~ . ~  .+' ~ - " , 2  "v hr...100"/c (5 )  • 

D e t e r g e l t s : a h d  Fu*Z'.:D~ evel°pment,  of Synthet ic  - ~e ,~=~: (6 . ) ,10 .6 .gm . Na..C0, 6O~lfm H - 7  h r  0 4 % ' :  : 
- , . . . .  ~ tur~ ± r e n a s  t.'hem and I n d  .. : : -~nsm,  e ylel(l witil :NIl-C0 i " " . . . .  . . . .  . z v ~  pp elu4--4 - " ". " a m a l i "  - = n spite of  i ts  s i ren  er 

_. ~ .-, , : .  _ 0,,  409--~!0. / . . . .  : : : . : . . . .  -:' K/~c,~ltYL^as;  coin.Pared Witlr tha t  Q b t a h ~ e d  ~g~h .: 
• : an~ r~ t~s t~ r  t h e  synthet ic-detergent  indu~tr r  is t raced  ' e n e r ' z ~ ' ~ f ' t ~ n m ~  care  t h a t  tile" velocity a n d  f r e e  ~ 

: " ' :  :~or i047, i t  ~b~]ee,qe~°~fat:IS~ th  ~ tUonitedSta~ s a!one' wi~a~tbe Pa~r=t~=ta~pr~_s~°~nat'~er~res and:faIls:uot  o n l Y  : 
• content)  or  7 5 %  ^~ *~- - -  ' -  o:too--=u-/o ac t ive  . o f  tJ~e 00. Ti le  m-~,'~ - : ^ , ~  . ~ ou[a l so  wi th  t h a t . : :  

sold: A s s u m i n ~ , " t ~ a , ~ = f ~ m ~ c a  n soap marke~ were  Pd-shows: th , t t  the?~e~,~:,~'~w~_tn; i~:HC0' bu t  wi thdu t  : 
act ive Cbntent)~re~iaces ¢ , ~  u~ synme t ! c  soap.  (20% : .  339 ' r~  '..:7 ~e~" "~ r~auy  catalytic.  . 

~ ~un o~ ratty-acid son ~ :, . ~ . '  t~qumarium of tli . . . .  fatty acid contenO t~ .... ," . . . .  P ( 0%~ ' boni~ ~ *^" ~- . . .. e Reducti0n 0f Car-i ,! 

•  o°/J9 : 
u in ~.~ermanv, during, the wa- " Considerable am0 . . . .  years  was a w a y  f rom the - ~ . - , mats of  f r e e  H C 0 0 H  a re  ' "  . " ~ • in use of  na tu r a l  f a t  aef by  the  action o f  obtained , . . .  soap manufac tu re  to the  use . ty ds \- :~" and Pd black under  pressur  on ' 

:: ' ~ based on nonfattw r a w  ~ , ~ , ,  ~0~ sy_ntheUc d e t e r g e n t s . ,  C0~ in..the presence of l~h0 the  H C 0 0 ~  ~ a ~ ^ , ~  r e  
: .  ~ r i a l s  t h e r e f o r e .  :w'ere'/l~e'al.~i., .T, he C n i e f r a ~ : i n a  - : ~I~Y.~. rushy, into Co:_ a n d / ~ . .  : T h e - d e i e r m ~ a ~ P e s e ~  ':::~ 

the  a l k ~  -:;~,1- - ~ as  t oward  the production of  format ion  Of the l a t t e r  i ~ - ~ * ^ -  - - -  me~y tha t '  the  
. . . .  , x: vuttvnaces commonly known a~ ~ro~o.~+.~ CO in natuva " ~ " o ~ s e  in m e  assimilat ion of 

' prepareu by the: ' -" . . . . . . . . . . . .  , : . " - . . . . .  . . . .  , -: " Tro  . su l f ech lonna tmn  o f  the "Fisch r- " 340 B 
.... ~ , , ~ h  paraffins. The t o t a l  o u t p u t  reaclm~ .~-~ ~ n  r~r[2~ me '  ;GG ~.wn SchwArtz vex B m ~ { r ~  ~:  

. . . .  ~ e r  annum ( e a l c u l a t ~  - o - ~ - - ~  ? . . . .  , ~ ,  ~ , , s o n a ~  ~ i c a e l . ]  Ztsch - - - - - - '  --• 
: :  f rom b o t h  I G '  "~ . . . . . .  ~.~ , t % : ~ w - / o  acnve  m a t t e r ) . '  .~- s tein-Festband ~ . . . .  kPh.~mk. Chem., Boden- 

• • ~,a~-uuuznuustne fac tor ies  , - ~ u - , : v v .  ~- - -~76;  Chem• ~ , ~ and  Wolfen, the equivalent  of  u robab]v  17n ~at ._Leuna . 267 1932, !o, 14. . . A b e ,  v q l  
: : ~eetP..rew~r^,mafketed, soap• T h e  f U - ~ r e ' t ; e n ~ % n S v ~ . ,  _ ~ e ' ~ ' a g e n  e !~  i w a s  p r e p a r e d  b y  t h e  ¢ l o w d i s c h  . . . .  "~ 

: ~ h •  , .~. ~-=~.slng consumer :demand  fo r  edible ¢,f~" " ~=uaou:oz Jaredig and Allolio i n l ~ ,  3~fh'*~:.-~': ..... 
. . . .  . ~ ~=~reasang uti l ization of  n a t u r ~  v. ,_  ~ - ' ; ~ ,  : p a w n e r  camera  a was  ~oun~ "*- ' . - - r  ~_== ~ a u e  

.... - ~f ~ x o r m e  c----429 and c / a ~ 1 6 1 .  The  t~ ~u e q u m  2.66 A• U •  "- 
: " - • . e o r e r i c a ]  v n h , o  . ¢  . / . .  . 

; plies enongh  H= for  the  reduction c leavage  o f  the 348. Bn~rF-~b-.: : H y d r o g e n a t i o n s  i n  Gaseous sy s t em:  
methyl fo rmate .  : . . . . . .  , , : Cagalysis in Organ i c  Chemistry P. S a b a t i e r  D. 

344: . T w o - S t a g e S v n t h e s i s  of Methanol.  F I A T  : V a n  N0st tand CO, ~ ' ew Y6rk, 1962 p 186 ? . . . .  : 
: ' Reel CC-140 f rames  1-51 - September 1946 ; PB CO can be r educed  in the  co ld  or  be t t e r  a t  -f00" 

A70i207•; ' . i .  '. • - to:CH4 l a t h e  presence o£ P d  sponge. . : 

:-! - -'----- " 0 P "~ :" ~ 349 BnEYwrsc]~ [ s~no l  Srnthesm Scientific "!dlum me thv ia t e  and for  ~tep o COpl~er ch romi te  T I  e ' 74 : . '¢  . ' - . - - L :  -: - " "] " ! " 
r • ' - v • uont~iuufion No• .tu f r o m  t h e : L a b o r a t o r y  :of the 

~e°CceSSveUS~Sol°~verete~per~tu~i~ianges~i~SeSU.~t[~l~l " . . . .  • Mersebe lg  A m m 0 m a  P l a n  t, April 1943, 2 PP.; P B  869. 

- urawings  and fl0W sheets  : : . . . . .  I t  w a s  discovered a t  L e u n a  tha t  the medium-pressure  
-245 ]3 "- : : " "~ : : ~ £ " .2 : s y n t h e s i s  for  t h e  p roduc t ion  of 3 5 v d r o e a r h o n s b v  the  - '  :~ 

.~C P l a ~ . ~ z ~ g [ ~ c ~ f ~ t Z e ~ f  Vot~;aP~n~37 ~ ;  V3~n'~ea~ . : reduc t ion  O f CO could be dh'ected so t ha t  up  to 60% O f '  ..... 
h C a r b ~ n ~ H n ~  ~ ~,1 .~ ~o~L ,~ '%- '  ' : : . . . .  '::, ~ne p roduc t  w o u l d  c o n s i s t  of. u n b r a n c h e d  -aliphatic 

[ " ' "Gl  Y . . . . .  ' - y  . . . .  ' " . . . .  : . .. alcoho s. A catalyst  s im i l a r  to the Leuna NI:la catalyst ,  
: ; ;~  yes pa r t i cu la r s  of  p r o g r a m  under  which  niotor- ' i n  wh ich : the  K content  w a s  0 .1-07% and  which imd ' 
: !~gel  requi rements 'o f  J a p a n  are  tO be hlet main ly  ~rom i been reduced•In an excess  Of ~ ( i  :1000) a t  400"-50~°; • 
!':~ omestic sources,  by 1943. I t  is es t imated th 'at  t he  was  used.  The convers ion Of C0:hnd I~a amoun ted  to ": 
: / i ~Amremeh t s . e f  l igh t  fuels, m a i n l y  gasoline , w i l l  t h e n  ::: : 1 : 150 or  25% m.0re t h a n  in  technical  benzine synthesis  . 
~(~ ~un_t t o a b o u  t 545 million .gaL pe r :y r . ,  335 million a t  190°-200 °. T h e  p re s su re  should:,be a b o v e  20 a r m . . . . : , :  
~:~'~- jbu~-which.,3 s to be suppl ied  .by home production• preferabl :~  25a rm,  T h e  yield of p r imary  Product  was  -:: 
' ~  ~d ~ nat~ m u n o n  gal. o f  heayy oils;will  be needed . 0 .4-0 .Ston/m.  ofcatalyst /dax-•  R ~ e C O a n d H ; w e r e i n  "~ : 
?..;~. ~ ab0ut  ha l f  of this a m o u n t  is to be produced . f rem t h e  r a t i o  of 1':.1, ancE t h e  synthesis: was  p e r f o r m e d  in : ' ; 
~-'~ *~estic m a t e r i a l s /  P lan  is based,~n producing 1 3 2  3-4  successive steps. :Botli H : 0  and:CO.,were Obtained : 
~zl: lllton gal of light: fuels and 93 mili l0n gal of  h e a v v ,  a s  byproducts  ins tead o f  only H-O as wi th  Ca Catalyst. : 
~,'.: [l~irom:lo.al.and:: $ 6  mill ion .gal: ~f . l ight  b i l s  and  46:,: ; w i t h  the  Fe  c a t a l y s t , . a  ga s  4'afro Of near ly  :2H= : 'CO ; ; ' :  
:~:~. g . o z n e a v y o i m o y s y n t h e s i S .  A G e r m  n f l rm  : could be  maintained b y  recycl ing  the gas  so rap id lv  over  
)~? !s. bee n en t rus ted  w i t h  the  planning of  a p lan t  fo the  ca t a lys t  tha t~ the  p a r t i a l  pressure of  the  "water " 
i ~  e syntliesis Of 33;000 tons of 'gasoline pe r  yr.  b y t b e  : ~  vaD0r, wh ich  Underwent  c0nyer~on with the  C0,  re- :;:~ 
: '~ SCher-Tropsch process. ' Low-temperatUre carboni~l-  : mained ' low.  The syhthes is  produc{s:must  be r e m 0 v e d .  :: 
~ !n of c0al  is to yield abou t  9 million gal o f  light " quickly from contact  w i t h  the  catalyst  in o~de~ to ~nl 3t . . • ~ ~ . • " a 7 " (  - 
~,~ . o r  fuels  and  112 mflhon gal. of heavy  oils, requir- secondary  reactions s u c h  a s  dehydration a n d  hvdre-  
:;~ g-about 9 m i l l i on  tons of coa l  The r ema inde r  of .-. g ena t iom The p r t h m r y  products .wi th  small ,  nm~mnts : 
: ~  ~t~quid-fuel 0ut'Put i s : to  be: in t h e  fo rm Of ]potato of 'ac ids , :a ldehydes ,  15% of  gaso l / and  5-10% of CH~ 
!:,% ~[ and  the  refined products  of domestic oil~ • I t  is were  iS. fallows . . . . .  ~ . . . . . .  ' . 



u P  I t ISC~ER-TROPSC ~ -  S'Y'~TI=I~SIS A-~D ~ELATED_ PROCESSES 

~ 5 2 .  Bm~ox~.~, P.  ~ ' .  l l ecen t  W o r k  in the  F ie ld  of 
pert, eat .~.;cohol Olefins v.sters H i g h  Pressures .  Roy.  Modern  Pohys, vol. loS, 1946, p .  

1-93 ; J o u r .  Ins t .  Pe t ro l . ,  vol. 8- ,  1946, p . . 5 4  .~. 
up to ~ooo . ............ ] so I ~o ] ~o ] 2 Summnr izes  work  on high pressures  f r o m  1030, the 
~ooo_~oo..[::__ ::[ . . . . . . . . . . .  3 ~o [ zz I 5 d a t e  of publication of B r i d g m a n ' s  book, The. Physics  
230o.350o . . . . . . . . . . . . . . . . . . . . .  I7  65 25 S ,' 3 ], ~0 |[ 30'[ 1 0  Of H i g h  Pressure .  to J u n e  1945. wit], 074 l i t e ra ture  

a~oo'~o°°"-~'b°ve~o0~"'":" . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  I ~2[ . . . . . . . . . .  I " :  . . . . . . .  ] . . . . . .  " " -  r e f e r e n e e s .  The  h i g h - p r e s s u r e  r ange  no,," open to 
s t u d y  extends  to 100000 a t m .  The  effects of  high 

: p r e s s u r e s  on chemical  r eac t ions  in ]iqnld a n d  vapor 
Inc rease  in pressure:-CO content,  aud  K content  of the  phases ,  both cata lyzed a n d  uneatalyzed,  a r e  reviewed. 
ca ta lys t  increased the  yield of  paraffins,  whereas  de- ~ e a c t i o n s  l i s ted  inc lude  the  pyrolysis ,  bydrogenation,  
c rease  in  pros'sure, c o  content,  and  K content  as well oxidat ion,  and polymer iza t ion  of hydrocarbons.  The 
as  an i nc r ea se in  conversion increased the  fo rmat ion  of m a j o r i t y  of the chemica l  s t u d i e s  discussed a r e  of / 
gasoL Some direct ions are  g iven  for  recover ing  and  d i rec t  indus t r ia l  in te res t .  
work ing  up the  products,  and some passible  uses fo r  353. B s z ~ .  - - .  Behav io r  of Calcium in the  Ammonia  
t h e  var ious  fact ions are  mentioned.  C a t a l y s t  Toward  Poisoning .  F I A T  Beel  R-19, 
350. BItIDG~W2,TF--% R .  ,AI. Br i t i sh  Re~earch on I 'etro- : f r a m e s  7088-7104, 1941. . . . . .  

leum Substitutes. VI .  F i s che r -T ropsch  Synthesis.  T e s t  resul ts  on F e  c a t a l y s t s  containing Ca  fo r  the': 
P e t r o l e u m  (L~ndon),  vol. S, 1945 pp. 109-111; Jour .  N H ,  syutbes is  proved t h a t  an  addit ion of Ca in  corn- 

. Inst .  Petrol., vol. 31, 1945, p. 320 A. : b inn t ion  wi th  the  usua l  addi t ion  Of A1 has  severa l  ad- :~ 
Although: 7 milli0h gal. o f  ~IeOH were  produced in  van tages•  A b o v e  all t he  res i s tance  of the ca ta lys t  to . 

Br i t a in  in I yr. before tbe w a r  by the  in te rac t ion  of po isoning  by CH, and H.-S i s  increased. Tnbulnr  data 
CO a n d  H.- and about 000,000 tons of oil /yr ,  by p r e sen t  f u r the r '  detai ls .  A number  of ca ta lys t s  with 
Fischer-Tropsch process in G e r m a n y  by 9 plants ,  l i t t le a n d  Without  Ca a re  a r r a n g e d  seem'cling to the  degree 

0f robust  ca ta lys ts  and  teefiniques for  lnrge-scale honyl, Fe,(C0)~.] Ztschr .  IC~rist., vol. 6v, 19.~, pp. 
" operation Synthetic  Oils, Ltd.,  worked on n process  : 85-93 ; Chem.Abs . ,  vo]..21, 1927, p. 3775. 

yielding a product  r ich in olefins, us ing  specially pro- : '  F ~ ( C O ) ~  is l~exag0na ! With a uni~ cell of the  dimenr 
p a r e d  ca ta lys ts .  A plnnt  w a s  buil t  to process about  s ions a---6:45 and c=15 .8  ~ . U . .  which conta ins  4 tool. 

u f t  of a~ d a r  v~elin,, 130-180 - a l / d a y  m ~  . . . .  ~ ~.. . . . . . . . .  .~ . ^  ~ ,  r~ ~ ~ ~ D~ ^r  D ~ The 
' : 2 0 0 , 0 0 0  c • .- g ,  - /  ' • ,  • ~ . . - "  . . . .  ' ~ ~ , , ~  ~ , . ' - - u  ~ , , , . ' ,  ~ ' =  ~ ,  ~ ÷ o ,  ~ , ~ ,  o,  - ^ o . .  : 

- nnd sa id  to subs tant ia te  the  result~ oh tameo in u le  9 CO groups  are  nt  the  coruers  of 2 octahcdrons wi th  a: :  
;: : p i lot  plant  us ing blue .water gas,  Wif l~  C O n n d T h  ~common face. The F e  a toms~are  on the  t r igona l  axis:~ 
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On being l~eated A l i ~  dissocia tes  in to  i t s  -elements,  ~ p a n y i n g  v o l u m e  change. I t  i s  assumed t h a t  the  reactor  
i s  i s o t h e r m a l  and  i sobar ic  and- tha t  the  ~ow-t~  1-dimen- Ch in the  presence  of a i r  a r e  immedia t e ly  oxidized. 

react ]on w a s  s tudied a t  ~H0 °, but  the  decomposi- 
Ion is appreciable  a t  lower  t empera tu res .  In  the  
;a thes is  of  the  substance ,  powdered A1 w a s  h e a t e d  
~Ith s u g a r  C for  2-hr. per iods  nod the  r e s idue  tested 

for p resence  of carb ide  by  the  addi t ion  of  HC1 to pro- 
duce CH~. A t  550 ° no appreciable  quan t i t y  w a s  
formed, b u t  a t  750 ° and 900% respect ively,  sma l l  yields 
were obtained, p rov ing  the  reaction o f  ALC,=4AI-{-3C 
t0 be reversible.  At tempts  to m e a s u r e  the  speed of t he  
reaction were  unsuccessful .  Ni,C is f u n n e d  according 
to the equat ion 3 N i ~ C ~ N i ~ C  at  t e m p e r a t u r e s  about 
2.100°; a t  lower  t empe r a tu r e s  i t  d issocia tes  into i ts  
constituents, rapid ly  a t  1,600 ° and re la t ive ly  slowly a t  
~00 °. A t  t he  re la t ive ly  low tempern tures ,  whi le  the  
eteracting subs tances  a re  in the  solid s ta te ,  the  reac-  
tion is endothermic  ; a t  the  h i g h e r  tempern tures ,  when  
Ihe ~Ni and C are  gaseous  nod ill the a tomic  s ta te ,  i t  
becomes exothermic .  Studies  of the  f o r m a t i o n  of esr-  
bides of Cu ind/cate  tha t  au  endothermic  carbide is 
formed a t  b igh  t empera tu re s  tha t  decomposes a t  :1,600 ° 
but fu r the r  conf i rmatory  w o r k  i s  nee led. 
~57. BnIx~.LF.Y, S . R .  Calculat ion of C~ttalyst and Gas 

s ionaL T h i s  reIa t ion iS appIied to the  calculation of  
con t ac t  t i m e s  for  p a r t i c u l a r  rn te  lnws. An a p p r o ~ m a t e  
f o r m u l a  i s  developed f o r  es t imat ion  of  contac t  t imes  
w h e n  t h e  r a t e  l aw  is  nnknown,  and t h e  resu l t ing  error  
i s  ob ta ined  for  severa l  c a s e s  by  a direct  numer ica l  com- 
pa r i son  wi th  the  cor rec t  expressions.  These  con.~idera- 
t ions  npply to ca ta ly t ic  reac t ions  on g-ranular catalysts  

' i f  a p p a r e n t  contac t  t i m e  is  c a l c u l a t e d : f r o m  a space 
ve loc i ty  defined as  the  vo lume of  g a s  a t  the  t empe rmure  
and p r e s s u r e  of the  f e e d  g a s / f r e e  vol. o f  t h e  catnlyst  
b e d / u n i t  o f  t ime. 
360. BI~SKL%'A, A. I., . ~ n  MoszLm'smcxJ~, A. ~I. [Gasi- 

f ica t ion of the  Donets  Anthrac i t es  to Produce  Wate r  
G a s  a n d  ~Iixed Gas.]  K h i m .  Tverdogo Topl iva ,  vol. S, 
:1937, pp.  1165-i181 ; Chem A.bs vol 32, 1938, p. 4309. 
U n d e r  op t imal  condi t ions  ( the  in tens i ty  of  a i r  blow- 

i n g  a b o u t  20,350 m.~/hr., t h a t  of s t eam blowing 559 G 
k g m . / h r . ,  t he  a i r  p r e s s u r e  under  the  g r a t i ng  :1,204. ram., 
and t h e  he igh t  of  the  fue l  l aye r  1,900 nun.) t h e  water  
g a s  conta ined CO:, 6.74%, H:S ,  0A2%, O: ,  0.20%, C0 
39.23%, :~-, 47.03e~, CH,, 0.51'7¢, and  N.-, 5.S7% by 
v o l u n  e a n d  had  a calorific va lne  of 2,7fl0-2 455 ca l . /m2 
T h e  a i r  g a s  contnined CO.-. 14.29%, H..S, 0.08%, O.-, . : Tempera tu res  in  Adiaba t ic  Contact  Ca ta ly t i c  Be- 

actions. Am. Chem. Sue. 110th ~Ieeting Abs., D i v .  0 1 7 %  CO, 9.51%, H.-, 2.45%, CH,, 0.15%, nnd X_-. 
Ind. Eng .  e l !era . .  1946, p. 42 :I. 73.65% ; i t s  calorific va lue  w a s  3S2--369 cal . /re.  ~ Oasi- 
Tempera tures  of  ca ta lys t  mid gas  in  contact-catalyt ic  f icntion fo r  production of  a mixed gns  yielded CO.-, 

reactions is  comimted on the  a s sumpt ions  t l ia t  all  bu t  a . 7.42~y~. H_-S, 0.19%, 0~. 0.17%, CO, 24,99%, H.-, 15.:19%, 
negligible a m o u n t  of the h e a t  of renct ion is  relnoved n u d  b,%. 0 30% of calorif ic val!m i.262-1 iS5 c a t / m 2  
bymeans of  the  sens ib lehea t  of  the g a s s t r e a m  and that  36L B1usT0w,  W. A. Oil F r o m  Coal. Engineer .  vol. : 
the overall Conversion of ~renctauts • t o  p r o d u c t s  i s  : I68, :1939. pp. 469--470 ; Gas  J o n r .  vol .  228, 1939, pp:  • , 
limited by means  o f  snmll :contact t ime  to a f e w  % of 288-290 ; Colliery Guard. ,  voL 159, 1939, pp.  6°'-5-ff20; 
thetotal gas.  At  constant  velociD', t lm~temperatures-0f : Bngineer ing ,  vo l . .14S  1939 ,pp  501-562. 
catalyst and g a s  ~re found to increase e x p o m n t i a l l v  N 0 e o n b  - ~ e n  . . . .  , , n , ~ * h ~ "  ~,£  ~n t~ ,~¢ '~h~  : 
with increase in deptb of (atnlx~,..'st l e d .  "']b~ wed.  " ls'.~ U~ed~ to produce  l iquid fue ls ,  cer tain f r ac t ions  of which : carbonates supported on kiese lguhr ,  the F u e l  ResearCh perpeudicu la r  to t h i s  C0mlnon face,  : . . . .  : 

-Stat i0n produced . . lubricat ing o i l s  f rom blue w a t e r  ~'355.::BR~LL~ ":R.. _~XD. 5I.~nICl H . .  [Riintgen0graphie:  i 
gas  ~ind H.. in a smal l  plant.  L i t t l e  h a s  been reported : 

: " . : mr t h e  quality of motor  sp i r i t  Or Diese l  oils lirOduced, : Studieaztschr.. Onphysik.the S t r u c t u r e  o f c h e m . ,  :vol.C°nllflex : I r o n : 1 3 3 ,  1928, pp.CYanides:]443-445; ~ ; 
- bu t  a f ract ion b0iling:~210°=-300 ° C: b a s  a c e t e u e :  c h e m .  A b s ,  vol. 22: 1928, p. 3073~. : • ~ ~o~ 
: number  of 93. The 7-10c/c w a x  Contained in. l iquid 

: : products  f rom Fischer-Tropsch process  c a n b e  t r ea t ed  ( N H 0 ~ [ F e ( C N ) ~ ]  and  S o f  the  substances resul t ing '~  "~ 
f r o m  i t s  stepu:ise reduct ion a t  400 ° with t i m e  were  

" t o  yield 'mal 'khtable  -comm0dit ies .  s tud ie s  h a v e ' b e e n  : subjec ted  to diffract ion ana lys i s .  :3 cryst 'dl ine phases. 
made  of  the mechanism of  the  process i t  being con- 

' e luded  t h a t  CO carbide is f i r s t  f o r m e d :  : : w e r e  found,  and in ~ o m e  cases  mnny more .  Besideg 

propbrtional to t he  overall  t e m p e r a t u r e  r i se  of  t he  g a s  a re  r i c h  in  olefins use fn l  :for tl~e m a n u f a c t u r e  o f  lnhri- I 
streanl The  e Ycet 'of change -in vel~ city on the  rein: . . . .  ~n÷~n ~ - i l s  an  d nat  affin~ suh~eet to o x i d a t i o ~ i u t o  f a t Iv  
perature of the  cnralyst  is inves t iga ted  hy the  as .ump-  a~ids hut:  '~l~0 i t  Will be only a nues t ion  o f  t me  and  . . . . .  
t~on tha t  t im  coefficient o f  h e a t  t r ans f e r  f r o m  ca ta lys t  reseat 'oh u'ntil gases  wi l l  b e  produced t h a t  n re  rlch ' 
togas. i  s proport ional  to t h e : 0 . 7 p 0 w e r  of the  veloei ty~ ~ :enough ~n mono-01efins to he polymerized into b igh;  : - 
The t e m p e r a t u r e  of  ca ta lys t  a n d  gas  nre  es t imated  fro' . octane gasol ines .  :Ano the r  i .evoludon w i l l  be  acco,n- : : 
a typical Ge rman  ope ra t ion  ' o f  the  Michae l  h0t-gas pl ished i f  conversion of CH~ and  i ts  llomologs into ole- 
recycle process  for  the  middle,presSure syn thes i s  of:  ' f i n s c a n  be car r /ed  0ut commerciallY. T h i s i s  impo t t an t  
hydrocarbons f r m n  CO and H.-on an  Fe  ca ta lys  t. On to both  the  oil a n d  the  coal indnstt]e-~--to the  former  
the b.asis o f ! approx ima te  d'~ta, i t i ~  es t imated  tha t  the  because  of  the  immense  quan t i t i e s  o f  CH~ contained i n  - :. 
~m~yst t e m p e r a t u r e  m b e t w e e u ,  and  9 h ighe r  than  : n a t u r a l  g a s  and  to the  l a t t e r  because of  t h e  h igb  % 
me gas t empera tu re  for  a h a l f - m e t e r  cat  lh'.~t bed flow • o f  CH i n  coke oven ea.~es 
rate 1 m./sec.,  and overall g a s  t e m p e r a n  re rl~e o f  1 0 .  : 362. - - .  Fuel  and All ied Industr ies .  Gns and  011' . 

~ , .~ .~ ,  n ~ , , ,  ,.~, -~  ~'^~'^~eum ~ubs t i  t he  in i t ia l  compound and  the  flnol a-Fe. anothm" com-' 
. . . .  351. - -  . . . .  i.- . . . . . . . .  r . . . . . . .  r v , ~ . .  ~ _ - pound cer ta in ly  was  (Fe (CN- ) ) .~  cubic, G.~----15.9 -~. U./~!~| 

: :': tutes. V I I  . Synthetic Li lbr ica t ing  utl~. "J.-ecl'o-... . . . . .  r .  . . . . .  ~ ~ ~ ~ ,~.N~ ~ Heneea~ .  
leum London . ~ol S 1945, pp: 130. 152-153. . . . . . . .  molecu ia r i .oxmma t z e t ~ , j . j ~  ~e:t~,e~u~ .,.,J . .~% . . . . . . . .  : ( ) • . - t h e  refiuctlou mechau l sm m u s t  be ,  ( N H , ) , [ F e ( C N ) ' ]  ~ 1  

: : :  "= ~ i r s t .  g i v e s  s o m e  cons ide ra t i on  tO t h e  e x i s t i n g  - ~ ( F e t C N ) . ) , - ~ I u t e r m e d i a t e  c a r b i d e s .  :ni t r ides,  e t c . ; :~ |  . . . .  
knowledge concernin ~ the  composi t ion and the  t h e m : :  ->a-Fe  Th'e .~uppo~iti6n is  m a d e  that  the  a p p e a r a n e e ~ |  358. ~ .  : H e a t  T r a n s f e r  •Between: a F l u i d  :and a . . . . .  P o w e r  vol 35  1940 ~ o36-°37" Chem A b s ,  vol 35 ' 

al  and hvsmal ro er t ies  Of lubricatin~ oils der ived ~ 'a  n ex t ra  hne.~ rn the  cliff1 action pa t t e rn  of  the '?~ P o r 0 n s  Solid Gei c ra t ing  Hea~ J o i n  &ppl Pby~ : ~ a l l  ~ .qv~ :' ' "~:' " " . . . . . .  " " " " " : . . . .  t c  . P P P ' ~ • ~ o f c e ' t  " . • ~ ' ~i ~ - v  - o - - :  . . . . . .  =:' . . . . . . .  ' ~ . . . .  ~ ' ~ . . . . . .  
: . f rom petroleum T b e  absence of rea l  knowledge as  t o .  "product ob ta ined  when  H -  andN.~ act on ammomU ~ ; ~  ol. 18 1947, pp. oS--~S:J: Chem. Abs .  vol. 41 1 9 4 ,  ~ , . . .  , . . .  \ 
• the  physical  and  chemical  p roper t ies  requi red  in f e r roc~an ide  a t  400" i s  dne  t o  a carbide of:unknqw~.~(~[ P. ~007: : : : -  : ~:-  ~ .  : - : '  -~ectu,re w~rn empnas , s  o n . s y n t n ~ s o z j l y u ~ : : : ~ = ~ .  : .: 

' lubricntin~ oil has  been a m a j o r  difficulty i n  researches  ~ ~ernctu~e .5"~1 "The t h ~  "a , ~ ~ ~ ,~, e ~ ~ ~ ~ , 3 6 3  ~ Coal and  O i l - - ~ u r  "e oz ~ e w  ~" ~ • . . ~ ~ . . . . .  • . ~ , : ~ . ~ x: ~ r y ,  ,,lie ~o .~nze, lus o~ ~ - e  , rnns~er  o~ , lea,  - " " . . . .  1 " 1 18 No 3065 
. on : syn the t i c  h ibr ica t ing oflS.anu~f:ctVariOoUtS r van~hema c " 355a. Blu~f~r,::E. O .  A.~n LXh'0H, M : A .  E s t l m a ~ e d ~ | ~ t w e e r i a  f i a l d f l b w i n g w i t h  c0hs t an tve loc i t y  t h r o u g h ~  oF:t ier;  f : : s~b~4~i?SppG~(~.~i  Icd~Z~r ~ b  s vol 37'. : : .  : 

. . . .  t e r i a l s . a v a i l a b !  e for  t h e : m  . . . . .  • : Bond Order  in  Meta l  Carbonyls.  Am. Chem. S "g~|:..~orousSolidisextendedtoiucludethecasewherethe ?: ~ o ~  "~o~ " ' - ' " " -  ' '  : 
: .  ~ lubr ica t ing .oils are  : Coal-carbomzat i0n product% m-  : 12 I s t  Meet ing  Ab ' s ,  M a r c h - A p r i l ,  1952, p.~ 38--N. : ~ . ~ ! i d  genera tes  h e a t ,  Expres s ions  a re  obtained for  the: . ~ '  p" ~"'~7 " : - -  . . . .  ; ' I 

, eluding t a r  f rac t ions  aud C~.~i, ; Pr0auc ts  o~ t o e  pres-  ~ .~.~ . . . . .  k~ ~ - r t ] a l  double bond cha rac te r  o ~ : ~  N~nPeratures Of solids a n d  fluid as  funct ions  o f  posi- : A n  address .  The  b lending  of synthet ic  o,esel  fue~ . • I 
. :  : : su re  hydrogenation :of coa l  or :  t a r ;  nod  ~he p r m m r y  : . ~ . h ~ m e ~ a l ~ ' ~ o n ~ i ~ l n e ~ a l  carbonyl~ has  been p o s t U ~ ~ [ ~  ~0n and t ime  it- bein,z a s s u m e d  t h a t  the  h e a t  source " p roduced  by the  F i sehe r -Tropsch  process w i t h  a n  equal [ 
: . products  of the  Flscher-Tropsch process. The  p r m - .  ~ ~^a .~ - :- '~un* for  *~,e shor tness  of the observed b o n ~  ~ e t i 0 n  is a {inear! funct ion of ' the t e m p e r a t u r e  Of t h e  quant i ty ,  of- the d iese l  f r a c t i o n s  0 f t h e  oils f rom.h igh -  7 " I 

: :, clpal methods for  p r o d u c i n g  l u b r i c a t i n g  oils f r o m  : ~a~ , .~y  , ~ . ^  ~. ~ou~i .  bond c h a r a c t e r o f  t he  m e t a l . . . - ~ ' ~  lid with coefficients independent  of position" and  t ime  • t e m p e r a t u r e  carbonizat ion to  give  a su i table  diesel  fuel  • .  
" : these  products are  : ISola t ion  o f '  sui~bleli:a~i.C:niOnl ~ ? : d ~ ] n : n ~ e t ~ / c a ~ o n y l s  subst i tu ted meta l  earbon~eaTh. . . te ,~appl icat ion : o f  the  t h e m ' y - t o  the  calculat ion.  0f  : i s  s u g g  ested~ : : : ~ ~ • ~ ] 

' ,  by dist i l lat ion o r  solvent  e x t r a c u o n  ; s ta  . - " -~,~ ~ , - : ~ - - ~ n v i s  ~is e s t ima ted  by means  of Pauling~'~:~'~*~-.~- ys t  and gas . t empera t f i res  in  a typica~ opera t ion :of  ~64 B ~ o c ~ : H  ! [Liquid  Fue l s  From:Cbal  in R e l a t i o n  . .  ::. 
S u c h  f rac t ions  b r  hydrogena t ion"  polymer iza tmn of  . ~  . . . .  ~ . . . . . . . . . .  d < ,~ae ~4iehae " " ' . . . . . .  ' " ' " ~ • , ~ ' - ~ ,  -÷ o lo- t roneut ra l i tv  A decrease in  the :or  e~L.~[~.~,~,~ 1 process  for  t he  sYnthesm of hydrocarbons  to  G e r m a n  Power  Economics  ] Glf ickauf  vol  70 . . . . .  

- . 'hydrocarbons esi~ecially olefins, w i t h  or  w i thou t  c a t a :  : prmc~I,~e_ ~ . . . .  ~,~ vo~,~'~ e,.~m eh~ n , r t t a l  d o u b l ~  ~C-~ an¢ l :~ . iS  i nd i ca t ed"  ' .  : "  ' . . . . .  ~o~a . n ,  il.~V l ~ U  . . . .  m Abs v o l  b 9  193~' : ' 

: ~ :  ne~trfa:c~olr~fr%t]e°nS~el°~r~Pg~ra:t~ren over  a Mo : t e t r acoba l t  d°decacarb°nYlda~rh~ira~ecncar~O~.~_.eral : re la f i0n  hetween Contact t i m e : a n d  space  . "by  ( a ) ~ i l d  ref ining of e0ke:0ven l ight  oi ls ;  (b) ..use : ~: 
" catalyst .  The  viscosity w a s  to o 10W a t  t h e  h ighe r  .... m a n g a n e s e  a ~ a c a r n ° n Y ~ ' a  - -  "~ '--~ Iments  on ~ , ~ . l t y  is  0b t a ined .by  c o m p a r i n g  the  solut ions  of  t h e :  o f  the .  roof -cana l  and  the  S t i l l  p r o e m s  f o r  p f l~ecun  g : ~. 

...... -~  t empera tu res  a u d  there  w a s  too g rea t  a tendency 3~6. ~ m ~ m , r ~ . , , u x n  ~ u ~ ' ~ , - . .  tr~xi~r . - ¢ o ~ 4 1 ( ; ~ - ' . r - a n d  L a g r a n g e  f o r m s  of  the  :hydrodynamica l  " coke-oven : l igh t  oils f r o m  aecompes iuon ;  ~o~ ~u rmer  : . . . . .  
: toward  ox ida t ion  a n d e a r h o n i s a t i o m  Be t t e r  r e s u l t s  : Carb ides  o ~ A l u m i n u m ,  Nickel, and:~oppere~m ~ : ~ Y - s t a t  e equations for  t h e e o m p o s i t i o n  of a f l o w i n g  deve lopment  of  l ow- t empera tu re  c a r b o n i z a t i o n .  Hy- 
: m igh t  be~ a t t a ined  by us ing  the  super i0r  hydrogena t ion  ch im.  phys,  vol. 13;"1915, ]pP. 3 o l - 3 ~ ;  0h  • ~.~emthat~ndergoeschemicalreaetionwith. aecom- dr0genationandsynthesisfrom:watergas~willbecome 

. . . . .  . . . .  e a t a h s t s  subsequently discovered .vol :t0, lv16 p. 3ua.t. . ' ~ L ~ ; ~ ' , - "  : " • . . . .  
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impor tan t  sources of  Iiquid fuels.  Some progress has  catalysts. From toe  d a t a  thus  obtained the pore vol- 
been made in the  adapta t ion  of  the  diesel motor to  umes and the poros i ty  as  well as the  ehange in  volume 
ta r  oi ls  by use of a special fue l  injector,  through reduct ion of the catalyst  are determined. 
365. BRonrs, B~ C. Synthesis  of Methane nnd Formic  (2) Plotf iog a s t ruc ture  curve in  order to find out 

Acid. Prec. Roy. See., voL 21, 1372, pp .  245-247; how the micropore space is  divided among the various 
;lour~ Chem. Sot., 1873, p. 744; Chem. News., vol. 27, pore radiL (3) Determinat ion  of the average POre 
1872, p~ !87 ;Chem.  Zentralil. ,  1873, p. 451. rad ius  of the  macropores by means of a perfusioa 

method. By th is  means tbere resul ts  for CO and ~:  
On passing an electric cur ren t  through a mixture  ~ sn  excess flow, which i s  des igna ted  as smfface diffu. 

of CO and H:, a f te r  5 hr. about 6% of CH, was detected sion and explains ~che otherwise determined complete 
in  accordance w i th  the reaction ut i l izat ion of the Catalyst grain.  4) Determination 

C0-{-3H.. = CH,q-H.~O. of the  inner s u r f s c e  by p lo t t ing  nn adsol~ltion isotherm. 
In  a corresponding tes t  wi th  a n l ix ture  of CO_* and H~, In  connection wi th  surface deternlination, absorptioa 
t h e  resul tant  gas was found to contsin,  besides H~ and measurements of CO and H-. slmw tha t  the temperature 
unchanged CO.-, s o m e  CO ,tad CH~ and an oily l iquid region of Fischer-Tropsch synthesis  corresponds to 
identified as HCOOH. the beginning chemisorption of tb i s  gas. The heat  of 
369, ~ .  Formaldehyde Synthesis.  Pr0c. ]Roy. adsorptiml of CO sad  t1_- is calculated from the  ad- 

Soc., vol. 22, :IS73, p. 172. sorptiou isotherms. (~ee abs. 3243.) ~ 
CH.-O is produced when the s i lent  electric discharge 371. Bnoxi, N. [The Motor-Fuel Crisis and]Remedies 

: : " is passed thrmlgh a nl ixture  of CO.- and H:. for  Snrmount ing Ia.] Giorn. h ihl io~ 'af is  tecoica 
: 367. ~ .  Formaidehyde Synthesis.  Angew. Chem.,: intern., 1925, No. 2, pp: 1-8, Nos. 3-4, pp. 3-13, NO. 5 ,  

vol. 174, 1874, p. 284. pp. 1-8, No. 6, pp. 1-9 ." 1926, No. 1. liP. 3-0 ; Chem. 
. . . .  On passing an electric cnrrent  th rough  a mixture  of Abs.; vol /20,1926,  p. 1808. : 

CO-- and H.- shout  5.2% of I-ICHO was detected in the "~.xtended rev iew and: cliscnssion deal ing  wi th  ;differ. 
end gas, and w i t h  CO and H:, only CH~ and CO.- were ent types of motor  fuels general method..: available 

:obtained. : : for  increasing the i r  supply, methods of increasing 
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ca ta lys t s  on car r ie rs  employing silic |c acid to  be h igh ly  
r e s i s t an t  to S poisoning.  
380. B~3CHAX0V, A.  [Effect  of  Compressive Stress on 

Dis in tegra t ion  o£ Cementi te .]  Ztachr. anorg.  Chem., 
vol.  218, 1934, pp. 146-150; ~Ietulinrgia,  voI. 9, No. 
5, 1934; pp. 37--40 ; Chem. Abs ,  vol.  28 ,  1934, p. 
5792. 
Exper imeots  wi th  c a s t  ba r s  eonsist ing of pearl i te  and 

eementi te  showed t h u t  eementi te was stable u p  to  
falls oft. High space velocity favors formation of If. temperatures of about 000% but under pressure it 

3 7 5 ; - - .  Me thano l  Fronl  Hydrogen and Carbon b e g i n s  to d i s i n t e g r a t e  a t  t lm t  temperature  and disin- 
,Monoxide. I I I .  Fu r the r  Work on Dimethyl  Ether.  t eg ra tes  more wt th  h i g h e r  pressures. As the  s tabi l i ty  
Ind. Eng. Chem., vol. 22, 1930, PP~ 175-170 ; Chem. o f  eementite decreases w i th  increasing temperature,  
Abs., vol 24;1930, p. 1840. the  effect of pressure  becomes less appreciable a t  
Catalyst  prepared by precipi ta t ing the n i t r a t e s  wi th  h igher  temperatures  and  cannot  be observed a b o v e  

N a 0 H  to give all ot anie rat io of 3 Cn : I Cr in con- 750 °. 
tact with a 2 : I = H =  : CO mixture  a t  180 arm. yielded 381.: Bnffc~xEn, H. [Coke:0ven Gas as a Chemical Raw 
Me0H and Me:0 in the fol lowing molecular ~ ratios : 5Ia ter is l . ]  Ztsehr.  Vet.  deut. Ing., vol. 75, 1931, liP. 
265 ° 7 : 4 : 2 8 5  °, 14 : 6 : a l l 5  °. 24 : do. 340 o. 17 : 20; - - '  93-97 ; Chem. A b s .  xol .  25, 1931, p. 3800. 
355 °, 11.5 : 1"~.5 The region of maxi inmn conversion : - , 
was 31~°-320 °. and e0nver.~ions were on the order of : :  _~vailabi]ity, g e n e r a t i o n ,  and utilizatim~ of e¢,ke- ' ,  
30 r e e l  ~ ,  t ha t  to Me.O bein~ tbe larger,  oven gas  nre considered f rom an econonlic vlewpohlt .  

" " i : i  Separat ion of 10" cu. m. of gas o f  average composirioo 
Bn0wxz, R. :~' .  Scc abs: 576. in to  i t s  Components should fui 'nisli  49,000 tons CO.-, 
Bnowxlx~,  L~ C. See abs. 2008. = 23 tons C=H, and honl01ogs, 14 tons  C,H~ T0 tons CO: 47 

876, BRoW.~I.wGo L. C., A~n E.MMZ'rT.: P. I-]~: Eqnilib- tons H= and 178 tons  CH,.  Coal hYdrogenation, syn- 

374. . ~Iethanol  From Hydrogen aod Carhon 
Monoxide. I I .  DimethyI Ether .  Ind. Eng.  Chem., 
vol. 21, 1929, pp. 310-313 ; Chem. Abs ,  voL 23, 1929, 
p. 2150. 
Production 0f Me~O ( I )  as a side reaction of the .~yn- 

thesis of MeOH {II)  over ZnCrO, a t  300°-400 ° add 
180 ann.  has been studied. TOe format ion  of  I is  slow 
and increases wi th  temperature  tO 5.2e,~ a t  397 ° while 
I I  reaches s maximnm of about  309~ s t  375 ° and then 

368. BR00IE, G. H., JEN.NI.XGS, W. H., AXn HATES, A. : t b e  yield Of benzine fl 'om crude oils, the recovery of 
: : Bea t  o f  F0 rnmt i0n  o£ Cementi te  as Electrolyzed benzine from solid, I/quid, and gaseous substances, t h e  r imn ,Measm'ements in file sys tem C-CI-LLH.- .)"our. i thes i s  of feel  oils. o f  NH,. ~ le0H,  and of well-known 

From s Pure  Iron-Carl  on ~klloy o£ Eutectoid Strut -  l iquefaction of n a t n r a i  gas dis t i l ler /on of coals, lit, A im  CheniJ Soc, vnl. 73, 1951. pp. ~$1-5~3 ; Chem. C~.H, der ivat ives  a re  now teelnlieally perfected, and 
lure  and Composition. Trans.  Am, Soc. Steel T r e a t -  ni tes,  and pest ,  production of art if icial  petroleum bf::~ : Absj  vol. 45, 1951, p. 4534. : : offer ]a:omisiog out lets ,  ba t  only for very large Scale 
in," vol 1 0  19°6 nn 615-6o9 • Chem. Abs. vol. 21 direct s rn thes i s  and frmn vegetable and aninlal  0ils -~ :In tlie course nf experilnents relat ive tO t h e : F e -  operation~ : : • : 

: • ' 19~7 p "3878 ~ ' i f " :  7 ~ snd tile: d i rect  use of vegetai~le oils, alcohol~ g a s - p r ~  Fe~C-CH~-H-. equilibria,  i t  was  found tha t  the C 382. . [Brown Coal and Peat-Gas Syntheses.] 
xr [ ' ' -  : . . . .  : ^i ~ a  ob ta ined  : d u c e r  ga~ and  coiloidal mixtures  as feels  Inclnde~::' f0rmed by the  decomposition of Fe.~C reacted readi ly  ' l=Iaudbuch der  G a s i n d u s t r i e ,  vol. 2,  pr. 2, 1940, SS %sine oz --.t~,obu ca t .  pe r  gin. m u .  " s , . -, " . ~ . : ~ economic as well as cbemlcal s l id  en~nee~m~ data . : a t  36 ° F by Calorimetric determinat ion o t  the hea t  of • , .  ~ • ::r with H:  a t  temperatures  as low as 400°, the Fe  caralyz- _:  pp. ;  T0~I Reel 24i .  . ~ ' / : : 

- : - formstio]~ of.Fe:C. ~ ' ~ "( : • : BRooKs s~. p .  l e e  abs. 2064. : : : ~ : :  i n g  the reaction. A study was made of the CH~=C-I-2 383. . [F0rnmr ion  of 5let lmne F rom Carbon  
" " . . . . . . . . . . .  . . . . .  BO0U~H~0~ J. W~ -SCC abS. 298; -" ' .~-, 

H =  e q u i l b r i n m  co ' s lan tS  h i  t l e  t e m l e ' a t n r e  r a n g e : .  " ( l , , , ~ - ' n o ~ v ~ , o  ~,~ ~ r - ~ , , ~  -., ~^ +,~, . . . . . . .  
. . . . . . . .  B R O D K O R B ,  F .  See abs~ 1798, 1757. ° ~ "° " S" ] - , . - . . . .  xx . . . - . . . . r~g ,~ , z , l~ , , , , ' = ' l ~  ~,n, , ,~,  ~ l[a 1~ow- 

3 8 0  --~:38 U~lng the C f¢ rlncd as fib( ve. Tbe values : "~ " " I "~ " " : ~ " ' : - "  ~) ~ ' " -- 
369 BROETZ W [ S v s t e m a t  cs of t i le  Fischer ;Tropsch 372. B~ow.w B K ,~xD Gux.w~ss R ~  C. ~utur~71 | . . . , . . . . .  . . . . . . . .  ~Lemperatu 'e ~.ot:e a~ nlcl'e:~sea • ressures.l  ~l 'en- - • ,, ~ . . - .  . . ,. {~ . ootalneu are close to tnose ~or toe reaction nl  wales  . nestoff-Cbenl vol  o0 lq39 ml 346-348" Chem ~kb~ 

- Catalysis.] Ztsehr.  Elektrochem., ~'ol. ~,3, 1949, Fuels- - -Ltqmd" and Gaseous. M e c h .  E n g : , ~ v 0 L  70;:~:| : t h e  C f o r m  is ~-grnpbi te :  :: " :  : .... : vo l  34 1040 ") 7582 . . . . .  " "  ~ ' . . . .  ' 
• pp.  301-306 ; Chem Zentralb. ,1950 I p. 1432, Chem: ~ No. 5 1948 pp. 421--424; Chem. Eng. News voh 26::;~ | : : • : : • I .  ~, .  . . . . . . . .  : : ,  

. . . .  : ' ~bs vol 44  1950: p 2358 ~ '  : 1947 pp.  2123-2127 2171. Chenl:  Abs..:vo]. 42 1948~| 377. B~owxzxo, L. =C. DsWzrr~ T. W., .~x~i E.~L~mTr, C o n v e r s i o n  Of H:- i n t o :  CH, i n  presence of low- : 
. . . .  : ~ ' : , "~ : . : - . , o : p 43'o~ (Brown a n d ' G u n n e . ~ ) p 6 5 0 9 : ( G u o n e s s ) ~  "?~ P' H. EquiHhria  in  t b e  Systems: Fe:C-Fe-CH,-H.- : t empera thre  coke (5 gqn. of coke, l l i t e r  of H:  s t andard  : : .  
Fundamenta l  Fmcher-lb:op.ch ~eactlon. ( . O - f - H : >  : : :-? , ~ |  and:Fe~C-Fe-=CHr-I-L-. 5onr. ~Am. Chenl. See., vol. 72 : , condit ions per:hr. ,  ~0 s t m 0 '  rose:from 7 %  a t  500°: to 

C H : ~ H : 0  a t  atmospheric and a t  5-20 atm. gage pres- Demand for  petroleum products has  quadrupled du¢~,| 1950. pp. 4211-4217 Chem..-kbs. voL 45 1951. p. t861. 23% at  700 °. CorreSpondingly  lower v a l n e s  were  ob- 
sure  between 160° nnd 186" is  discussed. Oil t e c h n i c a l  ing  the  l a s t  25 ~r., and t t  may be expected to increaS~'~| " " 

: catalysts a t  pressures UP to 10 atm. gage pressure the  another 30c~ by 1970, at: which t i m e  the to ta l  deman~i-i ~i  ~:: Equi l ibr lom c o n s t a n t s : f 0 r  the react /ou i f )  CH~-{-2 ra ined a t  lower pressures.  C H ,  was also formed when : 
F e ( s )  =Fe=C-~2E.-were reported b l t h e  temperat i l re  : s w a t e r  gas Was S imi la r ly  t reated;  toe  reaction in t h i s  

. : : : r eac t ion  rate .  is given b3~: d [ C O ]  : d t = k  [H.-]'-': [CO] ! . :  wil l  exceed 7 mil l ion bbl. per day. Tbis  demand w [ ~ |  r a n g e  295°-350 ° a n d  for  t h e  reaction ( I I )  ~ CH~-~3 case, however ,  w a s  p r inc ipa l ly  2C0-{-2H==CtLq-CO:. 
: - Where k a t  7:ahn .gage pressure  V~:ries f rom-7 .S×10-~  :: b e  met by domestic crude-oil  production, some f0rei~ 

.: .... a t  173 ° to 1 8 . 8 x  ! o - '  a t  186 °, yieldiongian lact~vatiuOn Imports,  and by synthesis  from na tu ra l  gas  and cos : Fe (a )=Fe~C(f l ) -~2H. .  i n :  the t e m p e r a t u r e  : r a o g e  T h e m a x i m u m  yield o f  C H ,  4 0 %  in the out le t  gss, was 320°-:408°. . F r ee  energies  Of ~ormstioo of F e = C  and . . . . .  o b t a i n e d  a t  40 atm. and  700~ ; the,.yield fel l  wi th  r is ing 
: ener$~:of  31 keel  per reel, At  a i m  sp e " c  1 'e:s  • . 0 i l  from shale and tar  Sands seems to be more retool • Fe~C calculated f~:om the  data" for reactions ( I )  d a d  pressures-  " : : :  
: : ~ a 1 act ivat ion energy  of 28 keel .  p e r  n m h  is :f0und. - t h a n  from Syuthesis. The economies o f  toe industi': : ; ( I I ) ,  led to the c0nclusion t h a t . t h e f o r m a t i o n  of al l  ~ - c :  See abs. 408. : : : 
: : A t  high :pressures the  r e a c t i o n : l a t e  is:: d [CO] : d r =  will  • resul t  i n s  gradual ly  d iminish ing  supply of resid .~ mono~01efins a n d : 0 f  sa tu ra t ed  hydr0carboils e0atain- : 385: B R i ~ c ~  : H : :  ,~X" OH0U'L~T a rr~l~,V : : 

: :  . . . .  {H.-]:.[CO]}(k~[H.-]: (!-{-/c:[H,])}. The presence ua l  fuel  oil  for indus t r i a l  purposes, a n d ' c o a l  w~) i " • • ' . . . . .  . . . . . . .  ~ " - ~  . . . . . . . . . .  ~ 
of .OH, in the r e a c t i o n  ln ix tu re  does not affect t h e  : :  h a n d l e  an increasing share o f  the expanding industrial : ~gGm:r~ ~ a n  ion C attOemS b~i~l le  d,~rect ~educti~n ~f. :Residual Gas F r o m  t l ie  Fischer-Tropsch-]Ruhrchemie I 

: - • r a te  oz the n a t u r e  of the products :"  T h e  c a t a l y s t s  : : ' f u e l  load. This  ~means s very large fi i ture develo~ ::t~..~, e ~  . . . . .  .. p e '  ~e r~ ~e v ° - ) ~  * . : Process~as City G a s . ]  G a s -  u. Wasse r fach  voL 83, 
:: ; : .  gradual ly  lose act ivi ty ,  which  may :b e recovered by ment  in coal inining to take ~care of the increasing ~ .-: tained~ taermo~ynamicaUYfor reaction ( I I )  unzavorame.agree well  with'=~uethosereSm~Sobtained°°" : :19~t0, p,,.n 497--409 : C h e m ,  ~ ~ £bs. ,  vol. 35 ,  1941, ~.., 300. I i  

heat ing  in H:  a t  400°. : The ~eaction take~ place di-" : : inand f o r . c o h l . :  To predate '  eve~ . l  m i l l i on  bbl.: 0f . . . . .  : : a t  higher  temperatures  by w a t a s e  ( a b s  36161 Analyses  of the r e s i d u a l  gas from the gasol ine p l an t  
rectly in 1 step o t  the ca ta lys t  surface wi thout  f o r m s :  : p e r  day f rom coal wil l  require the:nl inin~ andproce~J, ; : 378 ~ --  ' " ~ : ~ " '.." . . . . . . .  showed the fo l lowing  va r i a t i ons  and average va lues  l 

: t ion Of an intermediate" c a r b i d e .  Tbe  CH: radicals  : Jag of 650,000 tons of coal per  day or 236 mill ion to~ , ~.U~t~0:W-XmE,. ~ _  A us~'at!an ~ i e u ' p o i n t o n  u i l P r p :  over  a per/od of 18 d a y s :  C0..13.6--19.8c/c ave. 17.0%; : '  I 
are combined a t t h e  eatalyst~surface under forhmt  on :: p e r : y r ,  or near ly one=half Of our~present producl v on ~ o m  ~oat_ ~ron_ and. t~oal '.t'raaes ~ e v : ,  unsaturated.  0 3 _ 1 i %  ~ a ~ e ,  . , , . ~c/~.,... v:,n 0 6-0 ~ % .  .__ ,  ave. 

el 136 1938 pp 6o3-604 o of. double bonds a t  the chains  ends, :which are subse- : : . . . . .  • . . . . .  " • " ' " ' - : :': . :: : ' 0.1% ; C O  2.9-11.9%, ave.  9.0~v ;: H: i 1~..3-o-.3.6c~, a v e  ~::: ] 
quenti~ ~~" 

;~cc sos" n2f report  prepared for  the l~Iinister in 20.0v]~ ;= CH~ 27.6-40.9%, :ave. ~33.0~/~ ;:N.-, 16.,~,.35:1%,::~,{ I 

productio.~; ~, . !  

, . B ~ o x ~ x  E k See abs 3 5 5 1  , . . ~ :  c ,' 
shifted by H exchange to,xard t!,e center of ' " Bad )::'-x-''u-~, ; :  : " ~ | i i : / : c h S u m m a r y o f t a l ' e p c  ~*~" a r g e o f A u  ra l ian  

" the'~l~'alus : " " : : . . . . .  "" . . . .  " " ' : : : r~.'~'~¢~"i':~v'; entifig ~ "s " Commonwealth Council fo r  Sci- ave  20:2.%.~ T h e  ave rage  gloss  hea t ing  va lue  was : -~  
- - -  ~ x~r ~ . . . _ . ;  ~ fp, .~l~.. . ,h~m~,~ ; : . '  Baow~ R . L .  gec abs. 921,922, 928. ~:~'! ..... " c and .Industrial  Research "by S i r  D R i v e t t .  The - 4 170 k ~ -cal p e r  m (0 ° 760 mm H g  add dry)  and 

• - ' " " ' - - ' "  ~ --1 ch ~ a t  ti s i s "  Bzenn ~ 3 7 3  Bno~ ~ R ] L  ~ n  G ~nnow~Y ~ E Metban0~;|i" ' luszon i s  aga ins t  recommending tha t  a d o  public a v e r a g e  density O 7~5 The maximuni ra te  of flame 
• ' , ~ Benavior,,oz ~'mener-=~"ops' ~ ~ Y. .~ " - • '" . . . . . . . .  ~: ~;~ mone be reside a t s n i " ~ o" " . . T : " , ~ r,~ ~ ~ ~ a  ,~n ~- n~.) ~ ~h~in &bs From ;Hrdr0-en  l i i d  Carbon Monoxide I In ~ti|~ ~:~ y p ' d t he  pre e t t me for  so cos t ly  p r o p a g a h o n  w a s - 9  cm per  see a s  compared w i t h  ~0-9a " 

v-~ 4~ ~-~o n eo49 . . . .  En~ Chem vol  e0 19o8 pp 960-968" Fuel  v o l . ~ l : "  :::~ ,,,project.: The study covered  l o w - t e m p e r a t u r e  d~s<: o: ~ m .  per  see  for  manufac tu red  gas ' The h ighes t  speczfic- . 
' - : - . . . . . .  7 ~ '  . . . . .  " . . . .  : ~o:)~ ,m .-.:~[~.:~o- 7 ~h-m '~h~" to1 "do '19o~ :" 4108"i'|.': ~ unat ion hydrogenation of c0al} and synthesis  o£ hydro- f lame in tensi ty  (combust ion densi tv)  W a s  appr0xi- 

• : ,Conversion behav io r  b f  a po rous  cata lys t  depends ~ ~v"~', ,'~'" ~ ' , 7  "~ ' "~ ~ " -- . . . .  : " - "  . . . .  ~ ' :  , ~ / ' |  :-~" carbons from CO and H " ~ , , ~ ,  7aavln-~ t . ~  . . . . .  : ,  ~,'~ . . . . . . . . . . .  
not  only on i t s  special,  chemical  propert ies but  also Exper imenta l  producUon of MeOH f r o m  H: .ao  ~,{~.|.:,~:~. a79 . -  . . . .  ~ : w i t h  ~ "bout ~.200 for:mant~f~ . . . . . . . . . . . . .  
on the s t ruc ture  of i t s  pore system which m l-es up has been studied wi th  Z n 0  basic ZnCr0,  end no ".ri~<_~l~'~'~ = ...-'7-"--.. Off-From-Coal Developments. C o a l : a n d  - a . 7.' ~ ~_ aetured, gas- :These  l a s t l Y 0  

• : " ' * s " ' ' o tire" ~ "  : '! " ~ouierv News ~'o o408 May 4 1939 pp 420--421 cnarae~erlsues m a t e  m e  gas  unsmr.aole i o r  use alone as  ' i t s  inner surface and provides" the pa th  for the t r a m -  ZnOr0, as  ca ta lys ts  Tile l a s t  - are more ac ~: | , :~:~: * . . . . . . .  , ' " " ~ ' ~  ~ne h~i  n m - X ~ - - ~  , e  o~.-~n~ ~n:, ha m ~  ~- "~ 
: • - por t  of t h e  reactants.  The fol lowing determimttmns Zn0, and under h igh- tempera tures  and pressureS ~-#][:~:7,: : ~ ]Plseher-Tropsch process has  no t  developed m Great  eok ~ oven ~-~as ..... : 

w e r e  made for  the  purpose  o f  c lar i fying the pore : normal  ZnCrO, is  the m o s t  aet lve:  W i t h  the thneo~.l , : :~!~ ~n~italn~ Synthesis-gas products are known tO have  . . . .  " ~ : :  ' . ~ .... . : 
: : . . . .  s t ructure  o f  FlSeher:Tropsch catalysts  ; (1) Deter- : cal mixture  of CO Slid H:. a t  400  and !80  atm., a. ~ . ~ f ~ v ~  ~ ferior ant iknock qualit ies,  and i t  is necessary to 385.  Bai icxxza,  H., A,D 3AtOneS, G. [Ac t iv i t y  Of : 

• mInntion of th~ ~raln nnd la t t i ce  volumes of uurednced ~ Cooversion:of CO to M e 0 H  has  been obtaiued. :%zJ~|~'~:i:: a.~end wi th  benzol.or add t e t rae thy l l ead .  Re~)orts f rom Nickel" Catalysts  f o r  the Synthesis o f  Methane.] 
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Chem. Abs., B; 1933, p. 77-o; Chem, Abs., voL 27, 1933, 
p. 51;54. 
Addi t ion  of SiO.~ gel, AhO,, Th0=, or t h e  oxides of 

Ba, St,  and Ca act ivates  or increases, in the  order 
named, the life of Ni catalysts.  The Weekly alkaline 
cata lys ts  of pure Ni, Ni-alkaline earths, and Ni-ThO=, 
prepared by reducing the  hydroxides, are almost  corn- 
pletely inactive. The Ni-Al=Os catalyst,  however is 
h ighly  active, yet when prepared by calcining the 
n i t r a t e  it: fs inactive. On the other hand, n i t r a t e -  
prepared Ni, Ni-a lkal ine  earths,  and Ni-Th0~ are ac- 
tive. The best catalysts  are mixtures  of 90% Ni and 
:t0% AI.~O, or Tb0:.  Addi t ions  of alkal ine earths, par- 
t i cu la r ly  of Ba0,  increase many times the act ivi ty  of 
the catalysts  prepared from :the ni trate.  Addit ion of 
Co grea t ly  decreases the  ac t iv i ty  of Ni whi le  Cu make 

:: i t  completely inactiv e. Bev iews  l i t e ra ture  briefly. 
BIIUDE, G. 8ce abs. 900, 901. 

. BI~UX.~UER, S. 8Ce abs. 8 2 2 ,  823 ' 824,  828,  8 2 6 ,  
827,  836, 22i9 ,  2216.  

386. B~V,~'.~VEn, 8...~X~ E.MM~TT, P. }i. Use of van der 
W a a l s '  Adsorpt ion  Isorl~ernls:in Determining the 
Surface Area of h.on-SYmhetie-Anmlonia Catalysts. 

.... : Jour.  Am. Chem. 8oc.. vol. 57. :1935, pp. 1754-1755 
Chem. Abs., vol. 29, 1935, p. 7!68. 
The determination of van  der ~Yaa]s" adsorption iso- 

therms of goses  close to thei r  boiling po iu t s  affm'ds a t he rms .  

RIBLIOGRAPY=I'Y OF PlS~ER-TROPSC]K SYIWT]KESIS AI~D RELATED PROCESSES 

molecu les ,  N and H a s  atoms, 0 probably a s  i o n s . '  
Bo th  the Al=O~ and K=O promoters  are s t rongly con- 
cent ra ted  on the s u r f a c e s  of s ingly and doubly pro- 
muted  catalysts. The a lka l i  promoter is  ve ry  inti, 
mate ly  mixed with F e  a toms on the surface. The Pe 
surface  is heterogen0us;  the  heterogeneity probably Is 
due to  differently developed crystal  faces. The n ole- 
cular  CO and CO, chemisorpt ions are purely surface 
adsorpt ions  ; 0 ions pene t ra te  several l ayers  beIow the 
su r face ;  N and H a toms  probably do not  penetrate  be- 
low the  surface but  m i g r a t e  to Fe atoms located under 
surface promoter mo lecu le s .  Both the K.~0 and Al~0, 
promoters  give evidences of  specific chemical effects. 

Adsorption of Oases in  Mult imolecular  Layers. J o n r .  
~m.  Chem. Soe., vol.  60, 193S, pp. 309-319; Chem. 
Abs., vol, 32, 1935, p. 4037. 
Poiar iza t ion theory of mul t imoiecular  adsorpt ion dis- 

cussed critically. The adsorpt ion energy, owing to at- 
t r a c t i o n  of dipoles induced i n t o a  nonpolar  gas such a s  
A, is  insufficient to cons t i tu te  a major  portion of the 
b ind lhg  energy between adsorbed layers. Adsorption- 
i so therm equations fo r  mul t imolecular  adsorption are 
de r ived  0n the assumpt ion  tha t  the same forces tha t  ' 
produce condensation are  responsible also for  multi- 
molecular  adsorption. ~umer0us  app l i ca t ions  of the  

: e q u a t i o n s  a r e g i v e n  to experimental  adsorption iso- 

• V 
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399. ~ .  | C a t a l y s t s  fo r  an Increased Prep-  
ara t ion  of Paruflfin.] F I A T  Ree l  K29, 1939, f r a m e  
6,9"7.~; PB 70,218; TOM Reel 296. 
Supplement to :F IAT Reel I, L29, f r a m e s  6,941-6,944, 

in  which Co c a t a l y s t  containing M n  is described. Sep- 
a ra t ion  of the ob ta ined  quanti ty  of paraffin into :1 p o f  
f iou (Gatsch) w i t h  a solidification po in t  under 50 ° 
and into a n o t h e r  Imr t iou  with a solidification po in t  
over 50 ° is given° 
400. ~ ,  E x a m i n a t i o n  of t h e  React ion Wate r  o f  

the I ron-Cata lys t  Synthesis. F I A T  Reel K 29, 1941, 
f rames ~o4~ 7 °-~n" PB 70~18; TOM Reel  ~ 6 .  

Ana lys i s  of p roduc t s  dissolved in the reaction w a t e r  
in the Fe-cata lys t  syuthesis  a n d  descript ion of t h e  
analytical  method.  Since the reac t ion  water  con- 
ta ins  only about  4 gin. E tOH/ l .  a technical  ext ract ion 
scarcely seems po~ ib l e .  5 tables. 
401. . Alcohol -F0rming Catalysts .  FIAT'  R e e l  

K 29, 1945, f r a m e s  7,214-7.21~ ; PB 70,218; TO~£ 

General considerat ion of synthefio fue l s  and methods 
of synthesis  in  other  conntries w i th  a n  explanation of 
t h e  position in  France  with respect to  alcohol fuels.  
coaI-earboniTmtion products, and  hydrogenat ion.  

. ~395  Bnr~rz~:vs. M. [Processes fo r  the  Production of 
Light  Oils f o r  Internal-Combust ion Engines.]  Chim. 
et ind., vol. 14.1925, pp. 171-185, 358-302 ; Chem. Abs,, 
vol. 20. 1926. p. 102. 
Van' t  Hoff's equation, d l n K / d T = Q / T l ~  = is  expressed 

os fol lows:  Any chemical reaction can be directed and 
acceleraled in a eel~tuin direct ion by continuous and 
simultaneous external  vnr ia t ions  in  pressure, tempera: 
ture, aBd concentration, acthlg in a direct ion contrary 
to tha t  of the corresponding v a r i a t i o n s  caused by the 

: desired react ion.  Brutzkus  suggests  t h a t  the desired 
var ia t ions  ill pressure, temperature,  and concentration 
Call easily be ohtuined by opera t ing  ill a compressor 
constructed and (perated subs tunt ia l~"  a s  u diesel 
engine. Applicat ion of sueb a method  for  cracking o r  
hydrogenation under vari0tls condi t ions  (exothermic 
and endi~thermic reactions}, for : the  t rea tment  of petro- Reel 296 .... 
leum. tar  oil,c; tnrpenrine, fats .  s u g a r s  and molasses, Constituents a m t  ope ra t i ng  data  of 3 alcohol-form-: 
eelluh,se colilpoun(]s~ and coal. and fo r  the syn thes i s  ing  Fe catalysts, 1 of tilem is proposed as  a s t anda rd  
of l ight  oil  fl 'om CO; C0:, und H=, ~s discussed and corn- catalyst.  
pared with correslmnding processes a t  present in use 402, BL'ECH-~En, I - -  HECItEL, H., ~Otd ROELEX, 0, Be:  
or pr0P0sed. : Yery~ high temperatures  and pressnre h a v i o r o f I n o r g n n i c  I m p n r i t i e s i u K i e s e l g u h r ,  F I A T  
could he:used~ and Catalyzers emfld be elifidnated~ : Reel K-20, f r a m e s  99-10"-). 1939 ; PB 70.211: TOM : :  
396. B;~V.~.~T, y¢..M: D. Cnlculat ions  ou Water-Gas Reel 287, f r a m e s  99-102. 

convenient  method 0f measur ing  the extent  of surface 390. Bnux.<uER, 8., JF.FFmiSOX! M.E.iE~L~ET:eI:p.H.:: ! i :Equ i l / b r i um. :  C h 0 i c e : o  f l  S u i t a b l e  .Molecular-Heat S e a s 0 n n l v a r i n t f o n s i n  the- qua l i ty  of  k/esel~fl*r 12 
of Fe-syntbetic-=NH~ catalysts  ; low-temperature iso- A~D J=IE.~DRICXS, 8. B. Equi l ibr ia  in the Iron-Nitro- : Equations.  Heat  of Reaction and  Free  Energy as 0. were observed. ( :Investigation led to t h e  opinion t h a t  

' : t h e r m s  are given foi" N= at  --195.S ° and =-183°: for  ^ ~ _. _ . .~ .o  ~ ~ ^  : _~,_o , gen System. Jour.  Am. Chem Sue vol 52 1931 pp ~ a Fnnetiou of the Teniperature.  Ind.  Eng. Chem., these var ia t ions  a r e  due to s t o r a g e i n  the  open :  When  
: ~.-: ~ ,  anu .~ a~ --x~-~ z 0 r  ~.u~ at  - , ~ . o  , and ~or 1773-17~6 Chem Ab~ vo l  °5 1931 n 3550 "' ' V01 "~ l q 3 ]  11," t(19-1024 1 3 0 9 "  Cl iem.  Abs. vol. k iese l~ thr  l i e s - i n  h e a p s  t h e : F e o x i d  zes and tbe 8 is  

w , ~ o a t u  °. ~ ' " ~" ' ' '  • ' " '  " - ' - : , '  o . . . .  ' ~ • • ' ," - • Qo~' ; .  ~ ; ~ : : _ .  . A t  atmospheric pressure  the % NH- in a gaseous H,- •2o 19ol p . :o6L.  :~ t r ans formed  into t~,,SO,. Ihe.~ej)[ocesses a r e  tern.ned 
. . . .  - : = ~ o . . :  t~se oz~t~ow-.Lelupel~atnre van aer Wad iS '  NH " " ~ X *  . . . .  ~;. k ^ . . : l : h . : . . . : .  ~ * i . . . ~  ~ h ' ~  ~ . "  ~- " : ' • • r I ' h a . . ~ l  /11~1 g ' ~ U ~ |  h l i U l n  data  for  the w a t e r - a s  "cohl combust ion" a n d  are :~aiu lo t  to occur when 

- 'p . [ e n~ i n  /.~eiermullng [ne ~ur]:lce ~¢ 2-.+-0 ,~+ .man .,~a ~A --~-~ ~ ---0 n~, ;~" x .u  - " ,~ ,~-;.. A;A :,h e,iibl~d : 1 l i d  d igc l l~ ' ed - .~H  ~ for ~ kie~elguhr is  s tored  f la t  ~Vueu.neflted to 4t,~°-Sta, °, . . . .  R ~ . . . . .  ~ . . . . . .  . .,..~ . ~ . 0 - - .  a.. o l d .  ~ne  70 £ ~ $  m a r=n..,~.. ,,.'v h,.~-e . . . . . . . .  -, . . . . .  n . .  :~. - - • - . . . ,  . . . . .  
: . -kreasof~a[ lou.  Ad~orbents Jonr  Am. Chem. Soc ~ h , ~ n . .  ~ . , , ; o , , , h , . ,  ~ ; + , .  ~.~x. ~, . . . . . . .  ~ , . .o *~^ ^,  , ' n -  r , ( )  O ~ - ~ q  ~ n ~ - - 6 " ~ ( o ~ - 4 - I - t O ~ a ~  ~ col- F e a n d  S fo rm fer rou~ mdfate: -,V~hen tile k*eselffuhr 

~ol. o.92 193,, pP._6S.-_6S9, Chem. Abs., vol. 32, 19o,s, • 70-4-2 ,'it :t44 ° ~ ind  57-~-1:5 a t  500 ° :The :~omp0~i t ion  :" :cnloted:to b e 9  751:cal. T h i s . v a l u e  ~s comb!nell w;th ;Shen ted  to 1,O00 t he  ferr0,.ls su l fa te  ;s  t ransformed 
. . . .  :: P" 115~" : and  la t t ice  dimensions of the phases  witl} an F e ' N  •~:! : ; molecalar-heut equatious from severa l  sources ~o yield ~nto Zerric Silicate:  The proportiol~ o f  F e .  which w ~ t h  

: . Van tier ~ a a l s :  adsorption is0ttierms of som e or a l l . :  r a t i o  of 2 ~ 2.7 in  equi l ibr ium wi~h var ious H ~ N H ,  mix- , I expressim~s for  -~H a s a funct ion of the ten~perature, the  0.-of tim a i r  has .  a l ready been t ransformed to t he  -:' 
: of  t h e f o l l o w m g  gases were determined on a var ie ty  of : t u re s  is  determined a t  400 ° and 444 °. The dissociation ~:.:|- : These equat[ons~ i n  tnrn, are u~ed to show-the order of ferrou s form ' r emands  unchauged. Ca, S, and A 1  : 

aos0rnems at  tim temperatures  indicated : .-k and N.- pressure of Fern is ca lcula ted as 3 x 10 ~ a tm at. 450 ° | agreement exist in~ between molecular~beat o f  dif- cause no changes n y  szerage. : ~ : :  : : 
a t  --195.8° ; A N~ CO and O. a t - - 1 8 3  °" CO.:at --7~ ° - ~ ,  ~ , , . - ~ ,  v vr ,~..-~÷-- -¢ ~ . . . . .  - ",~ ,=-" - |  ferent  source~ F~r  tifi~ reaction ~ ~ecific-heat equa- B u ~ o w  J~ ~qee, abs 3137 
n m ' " ~  ~ ' o " : ;  " ' . . . . . . .  c - . - - 1 % .  ~ .  ~ - ~ , . . . t  a v ~  c y n u l e t l c  ~ a s 0 l l u v  ~ : : ;  , . . ~ .  - * , - I  ~.  : , - . . . .  : 

. . . .  ~ o [  al C : H ~ n d  ~ : ~ t O ,  .The~.o.llo,,mg a,lsolbents FrOm ~atnra l  Ga~: Ind. Eng. Cbem vol ~ '  Xo l r  ~ |  . 0 a s  of Le,v]s ann Randall. 0~ Eucken, a,;d ofI':,ls~.- . B ~ ' ~ ,  H .  ~ c  abs~ ~6V9, S680. ~681, ~68~ . . . .  
,:,. ere l l seu:  .. ~!u ca~a!ys~s, g lauco.i l  , pumice, NiO Sup- • 1949, pp 2511-2515 - "' ' ' - ": ' i,~| man give s i m i l a r  r e s u l t s .  I~art ington and Shil l ing S T{,-~0Rn O ]B ~*.o ab~ i 2 6 8 "  ; " 

• : ported onpmmce.  N] on,pumice d r rpowdered  bacteria ~ : Gasolin  ̂  . ~ 2 ~ ^ . ,  . . .  £,.,_ 2~__~ ,. : .  ~ . . . .  ~: r:~| equations do not  agree with: these resul ts  Ex~res- . ~ - -  '- '~" . "  ~ - -  ' , . . . .  . .  
• Cr=O, -e l  "-lowed" Cr  0 K~] ~hlRO . rH  ~ oll.~t~ ' : ~ l* 'uuu~u ~a tu*~ cutmtrw U:V | l ie  nUlfllZeU *. ! . ~  . . ~ ~, £ a  a . o ,  v e.h~n a - ~  ',~ml ;t¢ tm~ : •403 BI~00E (~ C0al Trausfok'mation ] u n m a n n  

~: • : : o RiO ~ e i  SSam-I . . . .  :;~*~.~':~,~,.~'~ ~: ~ . ~ " o  " ~ : = 2  iron-catalyzed hydrogenat ion  Of CO ".is of niuch hi~'her ~;:-| ' siGns z0r r n ~  ~r~v~..~rg.. : . - T - g . , - - ~ ° ,  : , . : ; - : U - -  -~--7 ": ~.,zrt"' n~=-h ChUm ~ vo i  6~ ° d  e d  1930 'nb / 6 4 3 ~ 7 0 '  
; - ,, = ~ . ~ .~, ~,~...~,.~., ~ , , . , . . a . . . . , ,  _ . - , . ' . , ,  - u a l i t v  than  tha't ,i..a,,~O~ .n,,,,,,~.A;.],. - ~ . ~ ~ ::* perature coemcien[ is aerlveu,  as we,l as  ~or ulw gor- ~., . ~. - ~ -  ~ ~ :3 • , -  ., , **? • 

:. samples : (ac t iva ted  ca rbons) .  :-kll adsorbents except " : :~:^. ~,'...^~.^. ~ . ' _ ' . . 2 : ~ . ~  ~."T'~.~'~'"?.\ m ffu~0Pe uy ~9:| ~ : respondin~ reaction isochores  : The equ i l i b r ium Value Pate  ~t and i i t e r a tm 'e  l i s t ing  and summary Of t h e  
. . . .  ~ ~ ~.;~cuw-~rvi~cn nxeu-ueu uo-ealalyzea rocess * " ~ o ( . . . .  charcoal ~xen ~1 old i~othelms and the  v a l l  P ~ ,) I u d to de ' .h~ o,, ~ ,~  " " --g~-~ : ~ .  ' , . .  - , t es f o r  I n  contra~t to the h i ' h  boi l in~ 'naraffinic'ma~e,.ial n r~  ~ |  " o f  Nemnami and :Kiihler a t  1,-5, .1 ~ .L Is:: se : ~ Fischer-Tr0psch a n d  the  Bet:gius p r o c e s s e s . ,  : : :: 

: ,  : ~,~'s+ur~"cea~'eae,~u,~re-an'°m'tneaL~ere~tis°t~erms' ducedo~el 'Co theh~rocarb~ns"Producedb~heA~er-i~|: termine t h e  iu tegra t ion-cons tan t s .  "l~henmlecular- : "404 B r o ~  P E:~a~DK~ai0¢{v~'R t t . : D e t e r m i u a t i o n , : : - .  

: : : another  ~ . . . e  a,,~.lue]!~ ~e~e: c o n s ~ e n t  ~ ! m  oue , i con  process are re la t ive ly  low-boiling anti 'highlY 01e: : : h e a t  ,equatmns~of Le~u~and.R,  a n  dall~ o~ lc~e :n~ ,aa~  ~ : : o f  t he  S u r f a c e : A r e a , o f  Powders byiMeans  o f L a w -  : .... 
^ . : ^  " ..* : : : f inic.  The olefil  charac te r i s t ic  permits  the convel'sion~'*';~| r . . . . . .  ~ . ~ . . ~  .~., .~ , ,~ , , . c=  . . . .  _ : Tempera ture  AdSorp t ion  I s o t h e r m s :  J0ur  Soc. 

: ~ 0 :  ,.'Z"'T--" uhemis0rpt t°us  of Gases- on I r o n - S y n - O f  t h e  gasolifie t0-a h igh-octane  fuel  or b l end ing  stock ~ ' |  : equi l ibr ium.-  constants  i n  the  w.ute~'-gas reaction. : Chem Ind v01. 66 1947. pp: 377-381, : ' : 
: tne~*c-Ammonia t : a t a lwt~  l ou .  &l~ Chem -~oe b ,4 a ~i , ~ , , , ~ - ~ ' ~ "  . . . . .  z . . .~ . . . . . .  ~ ~",|:: ' ~ ' a r t ing ton  a n d  ~hi l l ing 's  momcmar-nea~  equauons ~ " : - _ . _ 

- ^9 ~ - " "o" ~' " " * ' ' ~ "' *' . ~ . . =  ~at,~,~t,~ txv~tc~uen~ .~. 7-10 ~ e i u  v a p o . - ~ | :  ~.~ .;. ^...,~..A^ +].a¢o vnliia~ 4 ~  ° fm tho W t r ~ i ~  le  rou t ine  l~rocedure for  the  ¢letenmnatlon OZ " 
:. - voL t~- l'a40 pp- 173--1746" Chem kb~ vol 34 ressur  4 ° " - " .~," - . . .  ~ r ~ , r ~ . . ~  . . . . . . . . . . . . . . .  . . , ,~  __ . ,  _ _ _ :  a_ez. • P . . . .  " ' ~aao :n n ~  ' " " "  " , :, p e, 00 F. end-point  naphtha  has a C. F.  B. M. ~ | : ; ~  - -~.e . ~ . . , ; a .  ;o ~h]^.~.. .~ Y . .  ~,.;..1 v o c n l t ~  ~.nn~,- : the sm~hice area  o f  powders b~ means of low-tempera- 

, ~ ~, *'" ~*v~- : ~ c l e a r  octane of 8- and a C. ~ .  R. R.rOctane of 92. ~ The "e~!~ ~::, " - ,  " ~ : - ~ " " . L :  ° ~ " ~ ' " " ' = " "  "." . . . . . . . . . . . . . .  ""  " th~ : tu re  adsorption i so the rm~ is described with fu l l  ex  - ~  
" . :  . Chemmorptmn exper.iments were performed on the : s y n t h e t i c  fuel  blends no rma l ly  in :  s t ra ight- run and ' ~ i t - - " :  l~n~,:~8.218~n~°?,~cal" ~ i e - 2 t ,  aa'~ed' : l e ~ e ~ g t ~ :  f i r ~ :  : per imental  and maf l iemat iea l  d e t a i l .  ~Ietbod of inter~ 

zouowmg- t~e - syn t l l e t  c-l'qlt~ catalysts-  unpromoted cracked products. : , : ~ , . ~  r ~ ' ~ ' ?  . . . . . . .  .-%~"; - " ~ . ~  "'2 . . . . . . . . .  . .  - ~.~+a+~. ,.o~ hun n -e^rm.late d ~ormit t in~ the e l i m i n a '  ' 
eatal  s t  containin ~- 1 ~ ~ r • ' ^+~a . . . .  /~......: ~ 0 ' ~ 0  o,,o ':~):~[~'~; : step m a recammafion oz rue zree  energy or zormauon : ~,-= . . . . . . . . .  ,%~ . . . .  . ~ . . - - . . . .  ~ Y . . . .  . 0 : jS~  A I ~ ,  smgly :: prom . . . .  ~ . ~ , : ~ . o e e a o s .  oo~,ooo: : : :  : : :  : . ~ ' ~ : : .  ~ e o , ~ . . . ~  o ~  , , :  : ~  : : t i0n  of the  "oea~space"  oeterminat ion for r0u tme  
cata lys t -  containing 1 0  o y ~  AI-u, d o u b l y  promoted : . . . . . . . .  '~* :: ~ " "~  ~'~=" " : ' . . . . . .  • " : :  • - ~-7., - • 39~; BRU~SCHWEIO R , [S~nthet ic  Li uid ~'hlels" P r o ~  :~ ~ ~ - ~ . , .  - - procedure where  the  substance ~s known :to gxve an-. :~:- ca ta lys t  contamm~ l 59 7~ K.-0 and 1 3 AI O, catalyst  . : . : .  . . . . .  ~ , ~ ,  ". ~,-... _ q . ~ ~ : "  3 9 7  BUECH.~ER - -  Omdlzabfl~ty of  Cobalt  Catalyst.  - ~ . . . . . .  .-- _ ~_ ~ -~ . . . . . .  i _ : . . . . . . .  . . . .  %-:~ . . . .  " .  = ' . :*~m,'o]-rae~ationalutinzationofMineral:Fuelsj':~,'~ - : - :  . . . .  ".--'..^ : . . . . . .  ~ . . . . . . .  . . . . . . .  ~-snapea i s o t h e r m . . ~ p p a r a ~ u s : a n u  rue meumu ar~ . "  
, ~ u a u t l n l n g  A . V ¢  7 ¢  / . ~ t J  S l n g l Y  promoted cata lys t  con- t ' * "  ' r ~ ~: ' ~ ~ l ~ a ~ "  x~eet xxzv, xnov. n 'ames , ,vvo-  ,xu~; * r ~  ~ ' , - - ' ~  ' : . " . . . . n 1 ÷,,~.;. ~ n o ~  . , , ~  ' , . 4 .  . . . .  : C h a l e u r e t m d , v o l .  9 ,1928 PD. 143-151-Chem ~.bs, ' ~ < | ~ , , ' ,  ~ ^ . . ~  ~ ~ . . . , ,  ~ ~ : , ,  b a s e d o n p ~ e w o u s ~ o ~ k o f B r u n a u e t  a d E n m e t t . .  • 
.~. . . . -g  , .~o ,.~ ~ . , :v~-ann :u.~v ]~ru.., ann uouoly p r o - :  " vb l  -o2 loo~ ,~ oo~a : ' : -  ' " ?  . ~ t~ . |~ : :L ~ .~u.~* xtee~ --on. ' : _ , . _  L. ~ : . _ _ :  

i : m(}ted cata lys t  containinng 0.35% AhO, and 0.08 K=0. ::  "/ '~A~dre"__-: ' .~ '_,*_", .  " - ~ ' ~  ~,, ' : . : .  :. : . . . . .  : ~t*~|):!~:( :: Operat ing ins t ruc t ion : for  the :de te rmina t ion  of tr l-  : , :: ~ 7 ~ 0 w ,  ".r.:~:. ~c.e a0s: r~u~: - .- : : 
The weights  and reduct*on schedule ( t ime and tern- -:.roces~f~6:~'~'!~m, ng s o m e  m, zormauon 0n r,ecaer:~: :g!~|_~: valent  Co is  worked out as a resu l t  of tests  on tbe d e - 4 0 5 .  B c r ~ n o ,  : R .  t t  Sec,~t4 beige razote,  L ~ g e ; :  .... 
p e r a t u r e )  are g-iren for  t h e  .preparat ion of the~e -P x r. uyuro~euarang a~ aro a n a : a t m o s p n e n ¢ ~ | 7  , terminat ion of the content of t r i v a l e n t  C o  !in Co CIO8 Repor t  I I -11 ,  1945,6 pp.;  P B 1 7 0 ;  ( t o m  R e e l :  
Ca ta lys t s .  The chemisorptions of o.  a n d c o : a t  - 1 ~  . . . .  pressure: .w~th: a ~ e a t a l y s t  producing aromatics  and .gEI . ; : ,  . . . . .  
and --78% CO=. a t  - -78 a n d  0 °, N_: a t  400°-450 °, ~ h -  paraffins" : :::: . . . . .  : ,  ~ ~ - ' ~ | ' - : i i :  

":catah-sts ~.1 drawing 2 tables 8 g r a p h s  ~ - :  . :XPO;FuelAbs. ,v01.3,  abs. 454.:: " 
: ._~ . . . . . . . .  . ~ ,  . . . . . . . . . .  ~ . ~ .  ' 3 9 8  " ; - -  [ R e c o v e r v o f  Thor ium F r o m  %he Th'o: : " ~ D u r i n g t h e  War t h i s  p lant  produced Compressed CH, : .  

: :, - : u,~,~-..~? t~2o e ~.], ann ~:!.~ at-  190 °` ( type B)  Were : --~-'. _ .'-YTU-~_" [ ~ c o n o m m  zspec t s  or toe s y n t h e s i s  ox :~:i|t:= :: :~ r ium Catnip°st Suspensions ] F I A T  Reel K-29 1938, gas : f rom c0ke-oven gas f o r u s e  as an auto fuel .  MeO w. 
• stuo~ed on these catalysts. : F rom the inves t iga t ion  of ~ ~q,u.~a ~'ue~s,j t :onferences-rapp0rts sur  les, e 0 m ' ~ . :  ,;~ : f rames 69"95-7 004 7 03a'-'7 036 7,091-7,094, 7 l ° 9  - ' Is made now by ca ta ly t i canv  cracking e0ke-oven gds to  

: these adsorptions tndivfdualh" am from the i r  m u t u a l  nusrames, 5ec. tchecosl0v, soc. c h f m  ind vol o4 1930~  !~":¢: ' . ~ . .  ~ , '  _^ o.~ ~^~,'; ;7^~; o.~ " ~ n ~ . a  r t  .nt~ r ~ d . ~ i ~ , - ~  ~:o:hIeOtt The ca ta i~s tused  
" inhibi tory  effects the followin'g conclusions a r e  d r awn . "  : :  ::PP" 51--58; Chem. A b s .  ;vol. 24, 1930, p 46'10. " ' :~, =~v~:~,:::~ : ,,=~o~ ; r ~  ,u,-xo ; x.~.~, x~y, - ~ .  . . . . .  ~ - = ' ~  ~-~-~d'i-ti'ons-of-o'~"/-:/*i^n=^r ^ no* discussed b u t  [: 

' f TheCO~chemisorptionisl0eatedonthesurfacealkal[-~:ddress . . . .  : " ' ; ~ i | ; : ~ : " . . D ~ e s e r i b e s ,  improveosulfateprocess~.ortherec°very ~ a~22~e~°2~,~'~t~e~'~';es~lh~as~onsistsof10~o 
molecules and the 5 other  chemi~orutions on tb~ SUr .~94 ~ . . . .  ~ ~"  " " • J ~ " ~ ~ ' ~ : ' ~ : ~ "  0~ "xh f r o m  the pre l iminary  'precip~m~mn suspenmon,,  ~ - * ~ = - z .  . . . . .  : . . . . . .  ~ . ^ , -  
~__ _~ 7~ . ~ . . . .  - - - -- - • ~ .  t~r~n~u =romem oz ~uns t imte  ~ue~s.J ~ . | ; ' : ; ~  Giw~ ~ .~ . ; ,~ .~ .~  h, o ~- , , , ,2 , . -~n~.-~|on instal la t ions N. 8 0 % C O  a n d  60To ~ Product ion oz M e u H  i s  

: ~u~e w :~e arums: u u  a n n  ~:u.. a re  chemisorbed as Rev.  ind  min~rale No 421 1938 ~u 313-3o8 ~|:-~':: " . . . . .  ~'~" . . . . . . . . .  " - ' ° - "  . . . . . . .  " " " 



5~ BIBLIOGRAP~'Y OF FIS(IIKER-TROPSC]K STNT]HESIS A_~D RELATED PROCESSES 

20,000 l i tsrs /day.  A new water-gas p lan t  has  been 1. Gas manufacture,  Germany. 2~ Flscher-Tropseh 
installed with a capaeivy of SO 000 m2/day Nearl~ all process. 3~ Gas synthesis, Germany:  4. Catalysts  Pc, 
the MeOH produced is couverted to CH:(). Before the Germany~ 5. Flscher-Tropsch P l a n t, Courr/~res. 
war  the company had a pilot plant  for  the hydrogena- K u h l m a n n  0il ,  Harnes, F r a n c e .  i 
t ion of eoal~ar oils producing 85-90 octane gasoline, 
but  in 19~0 i t  was  dismantled, although iu 1939 i t  pro- 
duced 600 tons of gasoline for  the Belgian army.  
406. BuxT~, K. [Residual Gas Prom Fischer-Tropsch 

Synthesis as Town~ Gas.] Gas-u. Wasserfach,  col. 

410. BUOYANT, P., .~XD Gn.¢E-rz, A. [Synthesis  of Liquid 
Fuel.] Tech. moderne, col. 19• 1927, pp. 705-713, 
743-749 ; Chem. Abs., yol. ~ ,  1928, p. 676. 
I teview Showing s ta tus  of investigatious in this 

~ield. 

+ 
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fa¢~ to which the gas mixture h a s  access. Satura t ion  follou-ing c u r r e n t  research in the  Uni ted States a n d  of  
of Zn0 surfaces by H:0  markedly  iuhibits the act ivated drau-ing u p  a new liquid-fuel program fo r  the  
adsorption o f  I-I: and CO. Dominion. P l ans  approved by Pa r l i amen t  for  a $T50,000 
415. . &dsorption and Decomposition of C a r b o n  coal-hydrogenat ion pilot p lant  will be postponed, since 

Monoxide on Ztac Oxide Catalysts.  Jour .  Am. Chem. the Canadian Government sees no economic future  for  a 
See., col. 59, 1937, pp. 697-699 ; Chem. Abs., col. 31, synthetic-fuels indus t ry  in eastern Canada based o n  
1937, p. 4S82. high.cost Nova Scotia coal. The same applies to  t he  
Study of the activated adsorption of c o  on Zn0  a t  Pacific coast  region. Attention will,  however, con t inue  

83, 1940, pp. 497-499 ; British Abs.. 194S, B I, p. 64. 
Composition of the gas varies ra ther  widely,  mean 

values being: CO.-, 17% ; CO, 9 ~  ; CH~, 33c~ ; 1=~, 20~  ; 
h~ and  C~H~, 0.7 c o l  ~ .  The calorific value is within 
the town's  gas range but the high density and low flame 

speed renders i ts  belmvior unsatisfactory unless i t  is 
mixed with 2.5 col. of normal  town's gas. 
407. B~,~T~, K., A.~D GmSSEX. A. [Influence of Coke 

Beact iyi ty on  W,'iter-Gas FOrmation.] : Gas-u. 
"Wasserfach, v01. 73. 1930, pp. 241-247; Chem. Abs:, 
col. 24, 1930, p. 2562. 

I to be given to the  Mid-Continent region and  research Btr~oox'-~ E .E .  See abs.  7. temperatures of ]$4 ° and higimr shows  that  concur- 
rentiy with the activated adsorption some decmnposition on na tu ra l  gas.  coal, and na tura l  bi tumen from Alber ta  

411, BURKE, S. P .  Use Of Oxygea in the ~fanufacture into cO.. and C oecm.s. C deposited on the catalyst  is t a r  sands will be continued. I 
of Gas- -Gas  Production Subcommi}tee Itepol'k removed hy H: a t  1S4 ° a u d  above, ln'esnmab]y as CH,. 418. Bi~Tr.FXSO~, - - .  Synthetic-Oil I~roduction in  Ger- 
Am. Gas Assoc. Monthly, col. 26. September 1944, Bvscnow,  H . F .  Sec abs. 1625. many. BIOS Final  Rept. 169"/ (IntelTogation Itept- 
p, 374 ; U. O. P, Co• Lib. Bull., abs. 39, ]944. 66T), 1946, 26 pp. ; PB 92,191. 

: BCS]:; 5i. ~CC abs. 2106. i 
i t  appears  probable that ,  if the a i r  is replaced by 416. BVSrXF.SS W E ~ .  Petroleum Substithtes. 3Uly 21, .4. quest ionnaire  directed to Dr.  Biitefisch with h i s  i 

93% pure  0~ in the manufac ture  of blue gas, a gas of replies, which b r ing  out several  points  of comparison ' 
1945, p. 74 ; Nat.  Petrol. News, vel. 37, No. 36, RT44, between the  Fischer-Tropsch a n d  coal-hydrogenation : approximately 300 B. t. u. can be produced continu- Sept. 5, 1945 

0uSly w i t h o u t  increasing the clinkering difficulties. : processes. D a t a  ou plants, p lan t  capacity, lu'oducts. 
• Approximately 220 cu, ft .  Of 0.~ is necessary t0 produce Hydrocarbon Resear(.h.: I nc ,  announces tha t  i t :wil l  prodnction costs, and  uses of and  propert ies  of the 

has  been reported a s  successful from soln'ees i i Ger- 
m a n y  and Sweden. At such a pressure there is a : |  
depolarizing effect and a reduct ion of solution resist- ~ |  
an t e  such that  the electrical efficiency is improved ! : : |  
enough to offset the el ergv of eompressi0u, the elec. ~:| 
t r ica l  r equ i rement  :is no ~g~:eater t h a n  tlmV necessary: ::¢| 
a t  atmospheric preSsure~ The.size and :coSt Of such: : " ~ |  
electrolytic lllsnts are f a r  less thau for  a plant~for ~ ! |  

_ m a k i n g  O~ froml the air. =: . . . . . . . . . . . .  : |  
:, B~.~S, Z~ iSee abs. esS4. : :  : : - . ~:| 

Bun~s, R.~ .  See ahs)aSss. ::;~, 

1,000 cu. ft. of blue gas. The use of 0.~ means  a large products a r e  reviewed: I t  iS concluded t ha t  rlle ~ i Experimental results indicate that  tbe reactivi ty Of construct a commercial Synthine (Fischer-Tl:6psch) : 
: : increase in the gas-making capaci ty of the gas pro. p ~ n t  !11 East  Texas . .  "Abe plant  will l iar  e l  2 yap~lcity, of Fischer,Tropseh process sbould be regarded as a p u r e l y  . 

var ious  cokes With .respect to water  vapor  decreases ducer .  A conservative est mate  tel: tile cost of 9S% t,u0u upL/{t;ly ox nlnsnea lu'oaucts~ Su-~,~c oz whn.h chemical process  yielding hydrocarbons,  where as  the  i 
in tile following order : Wet-qnenched. low-tempera- O_. phices it a t  $0.14 pet.  M cu. ft. Electrolytic p r o -  will be high-octane motor gasol ine.  Production will be bvdrogenation process was mainly  suitable for mak ing  I 
t a re  lignite coke; wood charcoal:  dry-quenched , low- auction of H.~ and 0.- under  pressures up to 300 atm. a t  the rate  of 1 bh]. of oi!/10.000 ca. ft .  of gas. The fuel oils b a t  no t  chemicals. • ] : temperuture lignite coke semicoke : wet-quenched g a s  
coke; dr.x-quenched gas coke and Oven coke: This i~ process, developed ill tile .ll;l~t 20 months, lms beeu 

:ill the Same order a s  determined for 0.: alone a u d  0~ in sponsdi'ed bY 3 oil  lu'oducers : The Magnol a Petroleum 419. BrYI.L~, B. A.• .~.~n PF.l~TmanA. J . M .  [ Synthesis l 
CO.- (bibliograpby given}. Some relationship can be Co., tl~e LaGloria Corp..:and the J .  S. Abercrombie CO. of High Hydreearbons  From W a t e r  Gas.] Anales  [ 
noted between water-vapor decomposition and  ignition The process is based 0a 0ermau  laboratory• research soc. espan, fis.o, quim.,~,~v01., 27, 1929 pp. 23-3S; Chem. i 
temperature of tbe coke b u t  tiffs is obscured by the applied to American oil-industry techniques concerning Zentra lb ,  19-9, I,  p. ZS-IU; Chem. Abs., v01• 23, 1929, 
effect of undec0mposed steam llassing through the fflel p lan t  design and construction and tile use of cheaper p. ~$10. - 

: bed ou the water-gas equilibrhun in the gaseous phase, eatalysts~ : T h e  i)lant; it is:said wi l l  be consn'ucted it a = : In the ea ta ly t ic  reduction of C0 coiitained in w a t e r :  
_ : This effect is difficn k to e~'aluate a s  it is p r a c t i c a l l y  fraction o f / l i e  cost:of simi u' German plants and will g a s  by CuO, C0~O~ and:Mn0.~, a : t e s t  w'ls made a t 2 5 4  °, 
: : impossible r e d r a w  g a s  sami)les direr.fly from the fuel produce :a 'h igbdr  quality: gas diue - : whieb was  lower  than any previons tenlperature  used 

. . . . . . . . . . . . . .  Here the Contraction was less ~ l a n  a t  higher t empera -  surface and,  in addition, eqnilibr um is not reached in 417. - - ~  ;Fuel Itesearch ill Canada• ,No. 590 1146 
: : the Water-gas reaction, eyen "it the higbet~=tempcra- :: :p. 1i2. : : : : : :  : . . . .  ' :  ture. but the yicld of liqnid and solid hydrocarbons w a s  

• higher. The fiecessity of extrenlepurification of wa te r  : 
: tares.  ~ " 412. BUnRELL. G. A: Hvdr0genation 0~ Coai Processes. : I t  is reported t h a t  : the Cduadian Governmeilt  is g a s  to mainta in  uc t iv i ty  of a ca t a lys t  activated bY suc-  

:) 408. ~ BU.~E~ K., Bnff6K.x'E~, H.I Axn ScH~.~'x P .  [ s y n :  Oil Gas Jotlr., yol. 27: October 1S 1928 56 abandoning i ts  active particilmtion hi  syntlietic-liqu d- cessive oxidat ions  and redactions is  Shown. : 
thesis of .Benzine Hydrocarbons From Methane.] : Motor tue ls  m a y b e  prepared f rom coal by hvdro- fnels research nnd, /ascend,  plans :to appoint a fuel- 

:: Gas-u. Wasserfaeh.  col. 84, 1941, pp. 377-381, 391- - ii:'l research b o a r d  represel~tiii.." both t h e  Go~:ernmeuf and : :  ~ : Bx-n.xE, B. J .  ~ccabs .  2448. : 
: :. ; 896 ; Chem: .~bs., col. 36, 1942, p. 8155 . . . .  genat ion of coal (Bergius process) or of CO. Water ":1 private indust ry  and  assign to . i t  the resi  onsibiiitv of : B Y s T ~ , ~ q  :H: Zce abs.i 1388. :: 

: gas  (CO and H,) is made to combine ill the  p r e s e n c e  " 
. . . . .  Only 12 w t . %  (max imum Yie ld)of  CH~:conld be ~0f var i0us 'ca ta lys ts  with Or withoUt pressure.  Pr0c- ~i ~ :  : : ..... : : : "  : i :  ~ : (  C : :  : : : . . . . .  : i ~ i 

converted into liqnid products by passing i t  a t  a rate  " esses in actiye stages of developlnent in Germany are 
: : of 100 L/hr.  througb a Pythagorns tube heated a t  1,200 ° the  Bergius process (pressure hydrogenation of C0al), 
: : : : i n  an  electric furnace. The ex i t  gases h ~d the corn-., the I. G. Farbenindnstrie process (pressure h dro"ena- ~.:~ 420. CAD.Xr.~X, W ;  H.  Fuels P roduced  by Hydrbgena= ; - : suggests a ~Yay in Wb ch .the r ings ~ m a y  h a w  bee~( 

pos~on~  C:H.., l~S~ :: CoH~, 2.0% ;':C.,H,, 3:8% ; H :  f i 0 n  of coa ! :with a 'catalyst) ;  a~d the~FisclieY:Tropsch : '/i~;|. t i 0 u  and Syn~l e t i c  Pro cesses ~ .4.nn~: Itev. Pen 'o l .  formed. • : " 
' 45u-zv;~H~.SO:oz¢ The yield of l quid products  was p r o c e s s :  (C0+H~ a ca ta lys t  ~ l t h  o~ w~ . . . .  " ~ "" - +  • . ~ : • " t hou t  pres- .~| . :  Technol . ,  v01. 6: ]94L pp.  ]53--165. : ....... ) ' : ~': 420b•: C-~IN;: D. G,,  WmTK.*.M~:~.: "W~ Axn B o w ~ , ~ i  : 

. ~ Light  ofl39.v ~m/m a n d  t a r  86.OgmJm: Theeffec t  sure)  ; :in Prance the P a t a r t  pr0cess : ( C 0 : + H : + a  ~ . | -  " - R e v i e w  developments ' in N. ft. P rodnc t s  o f  the Hydrogenat ion  o f  Carbon : ' .  ~ : :~  , o r  size ox reaction tuoe (13 lu, ~, and  ~ mm ~iafn,) c a t a l y s t + h i g h  Pressure) and the Audi  ~.: of the commercial Grea t  ~ • 
: was  studied~ Beha~-ior of : ca ta lys t s  o f  g roups  I~-iii . ( C 0 + H ~ + a  Catalyst+p~;esSure) : :and ~ t  . . . .  udiber t process =i Br i t a i s  and abroad in 1 9 4 0 .  ' : . - "  • : Monoxide Over an Iron C a t a l y s t .  0il-Soluble 

[ ~ n t h e  Is of Fuels to* k~rplane ~: those of the Pe g~oup p~omote direct dec0m omtmn of The ox enated o : : .... m ~ : . . ' " b . . . .  : :" ~ o t - r ~  1 ' ~ , - ~ - ~  '~" "! . ~ . . . . .  " " "  ~ ! ~  Products' of "the' H:vdl'ogeuation o f  Carbon ~onoxide ; Yg " c mponnds in t h e :  oil s t ream p r 6 : :  
: ~ a ~ i  to ~ a n  d H.-;-the de¢omposifi0n ra te  is aeceier- : : ",~^...:  ~:.:'L ¢ ~J"2" . . .  T." _'.~- _ , P" ~~ - ; - ~ " ~  : : 0 y e t ' a n  i r on  Catalyst  :. ~r0matic Hrd~:ocarbons ::: duced  by hydrogenat ion of CO over an  Fe catalyst"  

. . . . .  ated and  tim reactma temperature lowered by s u c h  ~ 2 ~ .  ~ n d ' a ~ .  ±u~u :z± p ~42~', Chem Abs., col ~%]~!~4 " . . . . .  -~m o ~ , , ,  ~,~., ~ t ~  • ~r~+',~.•~ '~ '~ .  ~a.'~--~vr,,~r~ ,~! ~,, ~,: are hi~her~ homoln~_~ . . . . . . .  nf those i "  th~ ~:~_ __~r~ . . . . . . . .  ~r~nm, ~'~h~• 
catalyst  s. T h e s m a l l  increase  in the yield of ' l iquid :~ o, xv~l,:p. 41,8.: : : ' : : i ~ :  :: 19"5½ p ~ . ] ~  :' ~" ?~ " ~ "  : . . . . . .  : . . . .  main components are  acids alcohols, a n 4  ca rbonyl  

; • hydrocarbons effected bY U ,W,  an d Me apparent ly  is  . . . . .  TOPICS considered include properties Of  fuels corn- ~ | : ~ : :  ~ ' kro'mades const i tute  abed" h w t  : '~-  o" th ~ hLdro : Compounds Of t h e  aliphatic series. Yields o f  these 
: not due to catalytic action. Ag has  a s l ight  catalytic ~ p o s i t i o n  and properties o f  the~more ' lmpbrtant  hvdr0- ~i~i:~:: '" ca~'bonS'obtainen ~n ~h~ ~ a , ~ , ~ £ ~ "  [ ~ , ° - ~ - ~ o ~  ~ ' : classes decrease wi th  increasing C number>5  At  a 

: action, ]3 . ! :wt .  ~?^ of CH~ being converted lute liquid, carbons, gases, a n d  c r acked  benzines;  processes Of: ~ ! : ' ~ / r ; :  They were se~a~'ated bv'~a~l'~o~:='t~:n'~aL~li~'-~ ,~:~ran~ ::: / g lve~ :c  number,  :the: ratio b£~the molar ,  qUantities~:- :-, 
: proquc~s. ~ ±#nn°::anu a t a ra te  of  40 1./hr: the exit s e m c u v e  extraction and polymerization 0f  the prod- . ~ ' : : 5 : ~  by distillation" and w~l :o "~'n~ :'~:~: i , ,  ,~,.:~:~o~=~ , , , n  : : of each o f  the main components to t h e  ~t0tal m o l a r  ~ 
: gases  consisted of::: C:H~, 2.7% 'CJ~ 2.3% C H u c t s  of cracking,  benzine substitutes and  uart in]  s u b - ~ , ~  :¢" ~:~- - - ' ~ ~-" " ~'~-" ~" . . . .  ?"~'~, . . . .  " ,uanf i tv  of  oxvsenatoa  o01nnnnnf]~ , r i d  hvdrnenrhnn~ 

5.0~$; H.~,'47.4%; and  CH,,:47.6~: The yield Of liqnid :" StAtutes (etllfirs, alc0hols),: antiknock':agen~s (alcohol ! ~ | ! : ~ ' : :  butrare~e~Pe,?e~r~s.c2uPY'de2enze~ie~ s l ~ e s e ~  ~u,,~22~ce ~ is appr'ox/matel.v cons'taut• "--~eqa~coho~s a p p e a r r t o  '~ 
: .proaucm was :  ~ignr  oil 38 .1gmdm.  a n d  t a r  53•6 gin:/ oenzene,  ~bEh) ,  :liquefaction of :~oal and  Syntheses- "~:~|;::~ : "concentrations of~r,~a;l,~"'.~',noC.0~"~::~'~;~'i~c'~'~,~ b e  more cl0sely ' re la ted s t ruc iu ra l ly  to the: a l ipl /~t ic  : : 

m• L iqu id  hydrocarbons formed by the thermal  de- f o r  benzine and Diesel fuels, production and  s~nthesis ~ | :  :: t r i c rc l ic ,a romat i , ,  , : ~ r  ~ ~. ,~u~, .~)~.=,  ~:~: ~,:.~; . . ~  7 .hydrocarbons  t h a n  a r e  the acids. ' Branched i s o m e r s  : 
: : . pos tion ~ e t C H ,  a r e  almost en t i re ly :a romat ic  i u  : O f a i rp lane  lubricants, and  the lubr ica t ing  efl=~cieney ! ~ | : '  ~vl~ the number  of 'aromatic  r i ~ - s  ° 8ome~of'~+il ~ :  _are more p reya len t  in the acids• Oleflnic l m s a t u r a -  

• : enaracter ,  the main constituents being CJ~t~, toluene and  resistance to oxidatl0n ~ of these oils; :~ ~ '~ |  ~ : 'aromatic  hvdrocarhon~ , ~ n t - ~  , ~ , , , , ~ , + i ,  , . ~ e :  tion and  a romat i c  r ings are present  insome oxygenated 
. . . . .  f . . . . .  ' . . . . . . . . .  . . . . . . . . . . . .  ' * ' ~  molecules bu~ molecules containln~ o oxygenated used with the-nucleus• 01e f in i e ,unsa tu ra t i on  is  an  . . . .  ~ - - "  .... cC~on~ss[~d:nth~ce~i ~ d(tYPinC~l analyses g i y e u ) .  T h e  414, Bumvmx,  R. L., Zm~ A~,  T~xno~: H. S :  kc f i ; a ted  -~!{!~!'i~i r. 

pe s caieny on the reaction Adsorpt io~ of Hydrogen aud  Carbon Monoxide on ~|:~."~i: important fea ture  of t he  high-molecular-weight  are-  ~ groups  have not  been detected. : 
:: tern. pera ture  and reaction t ime an d not to  a n y  marked . Zinc Oxide---Effect of W a t e r  Vapor. 3our: Am: Chem. ' ~ i  -'t::: ! " '  rustics:: Some unsa tura t lon  m a y  be iu the rin~s of 421. C~co~ ' r ,W.  S. Activities of]:. G. Farbenindustr ie  TM 

: ex'mn~ on m e  type ot  ca ta lys t  used. . : : Sot., col. 58,1936, pp. 1753-1755 "Chem i b s  ' col  30, : "~ :ili::::: C0mpounds:of the indene or : the  dihydronaphthalene : , -  A.:G., L e u n a .  S o a p  Substitute. CIOS BePt. X=V~II- 
409. I B u l ~ ' o ,  It:, AXD HU~rE~, W. Synthesi~Gas Pro- ( 1936 p• 7954. : " : ~ ~ "' : .~J~':~:'?~: series ; t h e  : 'remainder i s  side-chaiu : unsaturat ion.  : .:!9; TOM ~ e l  196 ; PB Rept. !S7 , 1945, 8 : " : 

. . . .  : d ucti0n in t h e  Fischer-Tropsch Process• . I n t e r r o g a -  ~ O  vapor  minimizes surface_ rodn~ei , ,  , e  ~ . ,n  , , , , , .  :~[|:::::~. : .Aromatic r ings  occur t o  a small extent  in the s t ruc:  : ' 0n~e of the impor tan t  products  made  a t  Leuna  ~ a s  
t ion^of Dr. K o ~ b e l :  Bib. Sci. Iud. Itepts. col. ~0 ] y s t s  a t  lower t empera tu re s  5t-ls"stron~,5[va~s0rbe-d ~ f$::" tUres of t h e  oxygenated compounds. In tile benzene a soap subst i tute  called Mersol, made from the Kegs -  : 

• 9 12 ' from a " -,:4, ~ ' . ,~ : • ~0 z ,  ±u~,  p. 1 ~ ,  ~'~ 2, 0! -: " g S mixtures by those':fractions of the~' Zn0  sur- :~]~['~ ' ":~:~' sel.les, monoalkyl and o-diall~yl:isomers Predominate. sin f ract ion o f  Fischer-Tropseh oil. " -%s received, the 
: - • : <~;~.:~:~. A regular pa t te rn  of alkylbe~zeneisomer distribution .... KogaSln con~atned(b0th oxygen der ivat ives  and  :un- 

. :  " - : . . r . 
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sa tura ted  compounds, which  were eliminated by 
catalyt ic  hydrogenat ion over  a Ni tungstate  catalyst  
a t  200 atmo and 300°-350 °. A mix tu re  of straight-  
chain hydrocarbons  was  obtained containing the com- 
pounds f rom C~..H~ to C~J=I~,, but  chiefly C~H~. This  
mix tu re  was  t rea ted  wi th  SO~ and C1 while being ir- 
r a d i a t e d  w i th  ul t raviolet  l i g h t  a t  30°-40 °. The reac- 
t ion is carr ied to only 70% completion to avoid form°-  

V Z~TEZA~n~E ~STRAOZS 55 
SY1WTHESIS AND RELATED ~ROCESSES . . . . . .  = . . . . .  : . . . . . . . . . . . . . . .  . . . .  

Was r e p u t e d  by ignition 0 f ' p u r e  NLN0, deposited stiff mud.  FIoHgel  requires°-50% ~ o r e H : O  than  does  
lys~ P . . . . . . . . . . . . .  +~^n reduced b a l l  c lay  to obtain the same eonsmteney.  .~omt~ves, and  CO a t  250 ° the act iv i ty  of  these  ca ta lys ts  in- an asbestos ricers.  Ares ma~e~r~a~ ~ , ~  ~,~ __ _~ ~ + ~  ~ ^ ~  x-~ r.r~ . ~ a  :N'a~H dissolved in 

=ease s .  At  2S0 ° the  ac t iv i ty  drops rap id ly  and even. ~i~ ~-- T h e  g a s  m i x t u r e  ~ :as  e.lrcula~d nOVeo~l:ne ~e t~=~)~ lmprove  ~xtru~ion'  character is t ics .  F lo r ige l  
tual ly  reaches  a period of  constant  a c t i v i w  where the heated c a t a l y s t  u n ~ l  no z u r m ~ r  l u ~  . . . . .  

only products  a r e  CH~, C~H~, C and CO.,. T h e  loss in was observed.  The  equil ibrium composition of  the  w a s  tested a s  a bonding agen t  f o r  a synthet ic  Mg sili- 
ac t iv i ty  due to 1%.S poisoning is a l inear function of the  gag was  found  by ana lys i s  to b e :  Tempera tu re  565°, cute, an  excellent decolorizing a g e n t ;  a t  about  35% of  
a m o u n t  of S absorbed, and  when about  0.5 atom of ~ CH,, 32.7; % H,  53.9; % N=,~6.5; % COL1.4: 67~ 0°, Florigel, a m a x i m u m  decoloring capaci ty  was  a t -  

24.4, 63.S, 5.3, 1.9 ; 770 °, 9.2 ° ,  $5.9, 3.7, 1.~ '~t'ne v a m e s  rained and a hardness  for  commerc ia l  use, T h e  follow- S / a t o m  of meta l  is taken up the ac t iv i ty  is 0. Catalysts 
producing C0-~ a re  act ive  for  the wa t e r  gas  shift  reae- o f  K~ cor responding  t o  these resul t s  a r e :  565 °, 0.95; ing character is t ics  make  Florigel  sui table a s  a b inder  :" 

t ion of excessive amounts  of disulfouyl  chloride, which tion. Hea t i ng  a t  310 ° in the  presence of  H ( a n d  CO 670 o, 0.47 ; 770 °, 0.12. • Mixed wi th  H : 0  and cata lyt ic  or  adsorp t ive  m a t e r i a l s  
is useless for  soap prodnction. The  sulfouyl chloride dest roys  the  synthesis  react ion activity,  bu t  does not i t  is readi ly  pelleted, pressed or  ex t ruded ;  i t  i nc reases  
is used for  soap making,  belng saponifled with o the r  change t he  shif t  react ion ac t iv i ty .  H~S destroys the 429. ~ .  :Methane Equil ibr ium. I I .  dour .  Phys.  
soapmaking m a t e r i a l s .  A cresol ester is prepm'ed  ac t iv i ty  fo r  both reactions.  The shif t  react ion activ- Chem., vol. 31, 1927, pp. 124=130 ; Chem. Abs., voL mechanica l  s t r eng th  of  soft  nonplas t ic  m a t e r i a l s ;  i t  i s  i r reversible  wi th  respect  to H~O ; i t  is porous pnd  in- 
f rom sulfonyl chloride and used as  a plasticizer for  i ty  of  a H.~O producing catalyst  can be increased by 21, 1927, p. $49 .  : . . . . .  
:polyvlnyl chimqde. The  .No salt ,  called Mersolat, is increas ing  the H.- concentration in the feed  gas. These Equi l ibr ium constants  for  the  reactions t h a t  m igh t  soluble, hence does not  d e t r a c t  f r o m  the  sur face  a r e a  of  the  ma te r i a l  being bound;  i t  iS a n  adsorbent  and  a 
nmde  by Saponifying the Mers01 a t  70 ° with a 10~  resu l t s  a re  definite proof of  the existence of 2 types of conceivably occur  along wi th  the tbermal  decomposi- ca ta lys t  in i t s  own r igh t ;  i t  is s table a t  high t em-  
:NaOH solution. The  oil is separa ted  f rom the  sodium act ive  centers:  I for  the sbif t  react ion and  the other tion of C-.H~ a r e  ca lcu la ted  by  menns  of the .Nernst pe r ° t a re .  
a lkyl  su l fona te  by decantat ion,  chlorinated, and used for  the synthesis  reaction. :~- dual reac t ion  meclmn- approximation formula .  The  ealculatious a re  tabu- CAPP,.T.P. Sceabs .  740. : 
a s  a solvent. A t  the peak o f  operat ion about 4,500 i s m  i s  proposed; by  which  paratfins a r e  formed by luted for  200% 400 °, 600% and 800 °. The  react ions 
tons pe r  month  o'f Mersol were  being produced. Equip- c r a x f o r d ' s  meclmnism, and oleflns a r e  formed by with t h e i r i n c r e a s e  in hea t  content  :are : CAnL~I~, 5. H . G .  £'ee abe. 450. 
m e n t  and process are  described, s imply spli t t ing the (CH.-), chain off t he  surface. In C ~ H ~ 2 C  , 2H.~--14,600 cal. ;  C , I : I ~ G . , H ~ H . ~ 4 3 , 5 0 0  433. CAum.w.G.T.  German  Meat-Packing and F a t  a n d  
422. CALnWEnn, ~. M.. AXD S.~ZT~, G. H, : Mersol and a: C0:-producing eata lvs t  the ~ }etal act ive  centers  must cal.; 3C,H,.~-C~Hs-]-3H~--32,500 cal . ;  C..H~.~-2C-l-, 3H~ Oil Operations Dur ing  tbe ~,Var Period. Food T e e h -  

Hostapon Processes. L G. "Farbenindustr ie  A.-G., be present  in clusters  p r inc ipa l ly  _ : : , .{-23,300 ca l . ;  C,H~C:H~-I-H_~W37,900 cal.; C.~H%'~. nol voi. 1 .  1947, pp. 404--414: Chem. Abs., vol. 41, 
H~chst.  BIOS Final  Rept. 1222. 1946, 9 Pp.; PB 425. C,~XDEA, C...~-xn Kt~ .x ,  5. |Decomposit ion of C~H.~2H~={-S1,40O col:; 3C~H.~C6H~-163 ,0uo  cal.; 1947, p. 7556, : -~ 
79,310. . . . .  " Methane  nnd Pet ro leum Hydroca rbeus 'Wi th  Stealu.] C H ~ C % 2 H . - - I - l $ : 9 0 0  cal.; 2CH~C. ,H~%2H, .W52,400 Synthetic bu t te r  wos made  bY means  of the  Fischer= : : 

Bull. sci. dcole polYtech. Timisoara.  vol 5, ]934; pp. cal. ; 2CH,~C=H-_-I-, 3H.--I-95,900 cal. F rom a consider°-  .Tropsch synthesis for  the production of f a t .  Both  Co 
Fu r the r  in fornmt ion  than  iS given in BIOS :Final 225--°32; Chem. Abs., vo]. 29, 1935, p. $302. tion of t h e  equil ibrium constants  ir appears  . t h a t  and  Fe  Catalysts were  used. The  yields of v a r i o u s  

Bept .  ~17S on the m a m f f a c m r e  of  Mers0l-type detergent " whether t he  ini t ia l  system be OH,, C.-H,, or  C-.H~i:tbe f a t t y  acid f ract ions  are  listed, and  the  convers ion  o f  
products  f rom a l iydrogenated Piseber-Tropseb cut  React ion  o f  stealn upon OH, and vur i0us  petroleum the  fa t ty  acids i n  t r iglycer ides  by  esierif icat ion of  final equ i l ib r ium system wil l  be CH,. C. and H-. in the : 
of  boiling range  220°-320 °, Mepas im  Mersol H: is: f r ac t i ons ,  including n dist i l lat ion residue,  u 'as  Studied proportions to sat isfy this equilibrium. A In.ief review glycerol is discussed. The  ~ synthetic" bu t te r  exhibi ted  
produced by the action of SO.- and C1 on Mepasin. in quartz, aud steel rubes wi~:h v a r i o u s  Catalysts and of the exper imefi ta l  work upon  C.~H~ and C-.~t~ decom- tt~e following values :  M:lJ. 35 ° ; I number  10;  saponifi: 

• Mersol H~ c a n  b e  e0nverted t o  Mersoiat  by  reacting a wide r ange  o£ tempera tures .  Na tu ra l :gas  containing position shows  t h a t  the  above conclusion i s SUplmrted cation °--35; nonsaponifiable m a t t e r  0.2% ; hydroxyl  
wi th  caustic soda in  10% solution. Hos tapon  is pro- 96.4% OH, was  almost  completely t r ans fo rmed  i u t o  ' by the exper in  e m a i  evidence, va lue  8--!0: and free f a t t y  acids 0.5%. Feed ing  tes ts  
duced by the  direct  action of SO.- and O: on Mepasin, 1%- (70%) and  CO (20%) a t  1 000 ° wi th  an  Fe-Ni-Mn ~ n  ~ + h - ~  E~ni l ib r ium i l I  : ~ o u r  Ph~'S i nd  coted tba t  f a t t y  a c i d  C lmias  of  odd  n u m b e r  w e r e  

: us ing l ight  or  acetic aithydride" as c a t a l y s t .  Tbe de- catalyst ,  a ra t io  o f  sterna t o  natural  gas  of 1 : 3. and ~ .  ~ .  ~ L . . . e  .~ . . :  ~. " - , "  : , '  jus t  as  valuable  i n  h u m a n  nut r i t ion  as the  na tu ra l :  • 
te rgent  propert ies:of H0stapon a r e  essential ly tbe s a m e  t i m e  of  contact  20 sec. Kerosine produced 30..'% -H:- . Chem.. vol. 31. 1927, pp. 24t~-2~o; uuem~ -~Ds~, ~ o , .  even.numbered fa t ty  acids~ :It= w a s  claimed: t lmt  odd- : 

: as  Mersolat.  Giyes  derai ls  of metlmds: and 7 0 % C 0  under  s imilar  eondizions, excel~t that  the : °1 i9 ~7 i 1533 ~ um red ~vnthetic fat~ were  of  va lue  in the f eed ing  
. . . .  - " " . . . . .  a l w t  " "' - In  the ca ta ly t i c  decompositim~ of-C=IL the .ca t ,  . . . . .  of diabetics bee°use acetone bodies a re  n o t  f o r m e d .  : 423: CALVERT G .  C. Synrbetic~ Aleobols  and Liquid tg.i,me,;°£s c~a{~cetd'XfaSmle~l~e ;e4"tro~r'~;n~06~liilthmin;tbig - , . . . .  . . . . . .  , . . . .  ....... . . . . . . . . . .  n b ,  . . . . . . . . . .  
• Fuels  Chem Age vol 5, 1921, p 153 ;  Che u Abs ~ '  O " ' 1 e~ res idue  a t  ~007- most effective is a specially prepared  -Ni-Ni oxide:; a t  f rom the odd-nmnbered C elmins. S o a p s  am1 lubrit-at~ 

voL 15, 1921, p. 3 7 3 5 .  . . . .  ~ : " . ' 0 °. Th is  gas would als0 be suitable aS fuel for  300° and h i g h e r .  CH~ is:prescott i n  tbe produqts,  the  : ing greases  were  made f rom f a t t y  acid f r ac t ions  un :  
• . . g a s  engines • . ~ • caivert,has developed a meflmd of converting C . =426 CA~TE~'O B : " % of CPL increasing with the temperature. C-.H~ isi=~ :~u table for themanufacture:0f svntbet ebutter.: 

into water gas ~and mixing this With 'otlier gases,' • " '" , . C. Thermal Decomposition Of Met h- L: ~II~ Stable up to 360 ° in the presence of a :Ni catalyst." 434 "CAnns.x~rr~, L. E.' Large:scale Production of - 
according to the product desired. Utilization of wood ane. I. dour. Phys. Chem.. voL 23, mlibrmm constants for the CH, equilibrmm at ovv - ~ o,, "FIAT Final Bent 11o0 1947 45 ~n • PB 

1924. iiP~ 1036- 7~717~o were  Obtained. bY repeatedly  c i rcula t ing the  : ~ x y g ~ , -  . , .  , ,  , - - - - ' ,  
waste ,  charcoal,  or  earb0nizable tropical ma t t e r  slmuld ~ 1048 ; Chem. Abs., vol. 19, 1925. p. 204. products of  t h e  'catalyt ic  decomposition of C-.H, over  v~'~ yield fuel  MeOH at  $19/ton. Detai ls  of the process a re  • Calculation of  the equilibrium cons tan t  f o r  }be  de- the Ni ca t a ly s t  w h i c h  are  in general  agreement  w i th  This  repor t  is:a Compilation of  miscel laneous i~ffor- 
withheld.  The  rat io of efficiency of MeOH to gasoline - composition of OH,  into C and ~ s lmws tbis  reaction . ~  t h o s e  0 b r a i n e d ' b y  oti~er invest igators  : :  ; : marion on oxygen production no t  previously recorded.  

: ~ for  use in internal-combustion eng ines i s  5 : 4. to be a lmos t  complete a t  700 °. Various contact  cute- . . . . . .  . . . .  : The  adt iv i t ie~  of the ~Messer Company  a r e  discussed 
. . . . . . . . . .  . . . . .  "~ : ~ ~ :--= ~:':-- Y V : lvs ts  were  therefore  h i e d  to hasten the  431. . Ziethane Equii ibr inm~ IV. Jour~Phys .  424 CAMPnEZL w..19 ~."IN~ W .~ ~XU n w ~  ~ : - -  : . ,  " l '  ': , • , and tbe  la rger :  p l an t s  buil t  b y  them a re  listed. T h e  • 

. . . . . . . . . .  : :  Chem. V01: 31~ 1927 pp.  417-413; Cbomr.Xbs;, vo!. 21, ~ Kapi tza  process  (iRnssim~) is .reported, Th is  i s ~ s o  : I r0n- I rof l  Carbide Equilib~'iUm:in Dry :Hydrogen a t  Cib la~k  ~ :o t~ :  s' tempe~:a~, 'e; :Asbestos ~orma~o~½:f  : : i  

de u a s  m o t  effechxe ~ner. vol..o5~ N o  ushm t r  n h ~uss=~ =~--genieu[ vol  44 1 9 4 h p p  M n l - 5 0  ~Iour inst~ Pe t ro l  

• 950 °. .Tour. I ron  Steel Inst .  (London) ,  N o .  108, - • ~ • - . : ' ~ ' . . . .  ':.~| - : 1 9 2 7 :  p.' 2213. - . '  : ~ • : : : . 'i" : : : !  :a  nrocess in Which low-pressure a i r  is employed. 'J:he : 
: : I I  1923 pp. :173A178 : Chem: Xbs~ vo l .  13~ 1924, p .  4 2 7 .  : T h e r m a l  DecomPositio ~ e£  Methahe I I  :~ : |  Free ene rgy  of  fo rmat ion  Of OH, f rom H.. a n d  qmor - ,  ot{tstanding fea tu re  appea r s  l o b e : t h e  use  of  a - v e r y  

1.qo0 pp .~9.q .q0 ~ '  oi~em: ~Z~-|  :phous G i~ Calculated ~ a s  h :F~--19.280-~1o.o7 TInT  efficient, compact,  radial-flow, expansion tu~:bme. 012  . . . .  : :  : : ::  : :  :  our: Fbys:  C h e m : ,  30, . . . . . . . .  : " ' -  

:Results uf s e v e r a l  exper iments  t o  determine t h e  Abs., vo l .  20, 1926, p. 2934.: " 

in F e  to one of lower  eoneentrat ion T l i e  loss : in  - a n d - 2  H.. Were  derived and applied t o  experimental  43 ~ulCl~rP'~'n~h r t a~pdo]Victh:~a44r~Ce_l::~ledunbYtsL~ndt~ a ~ 3 i 3 e ~  
w e i g h t  of the samples indicates  fo rmat ion-of  a solu- r e su l t s  a t  935 °. The  react ion was  0 n l y 3 6 %  complete ~:.'~}:~ : e a t s .  P e t r o l :  Bed e ,  • - - , :  " ' ' : ' " :  S t a t e s  " . . . . . .  : : '~: : .  . . . .  

:~: : l i o n  of F e  carbides, :which ': t h e n  r e a c t :  With H~ , to :. a f t e r  1 -hr, -The  velocity: was abnormal ly  high fo r  5 ~:" : Flori e l l s  a g rade :0f  Florida-Georgia fu l l e r ' s  e a r t h  ' :  : Z ' bs 1625 " .... ..... 
~ fo rm gaseous  hydrocarbons.  I t  is sugges ted ,  ffoni : min:untiltheWallswere'coveredWitb C:: : The  velocity : ~ i [  : . that  d~e lops~ i t s  'maximum adsorpt ive or: deqolorizing.: : -"--'7-." ~ e a  ~ o ~ , ~ :  ~ R 2 5 a  . . . . . . . .  

" t h e  s m a l l  amoun t  o f . g r ea sy  substance found in ~che  cons tant  is of  t h e  order  of  0 15 - ~i~[: ' capaci ty  WheiJ h e a t e d  to 1.200 ° F and i t s  m a x i m u m  - wAnLso~ ~ ,  ~ .  . . . . .  ,~ .  . . . .  . " 
react ion tubes t h a t  the gaseous C compounds  a r e  not 428 - -  ~ . . . . . .  ~ - ;  " . - -  :~{~]~ i :  dehydrat ing capacity= a t  600. F.  P l a s t i c  p r o p e r t i e s '  435. CARk~ols i.wSTITUTE OF" TECHNbLOGY~: :C0~T~ BE" : : . . . . .  . .  ^ ~  : '  . -  " * , ~ .  l u e m a n e  ~qull inrium. k~ dour. rnvS. :,~ • - enu re ly  t ~ :  ou t  t~nat a pa r t  a t  l eas t  Were! hvdrocar - :  ~ c h e m  v01 ~n ~aoa ,~n ~a~, le,.~r, r,~ .. . .  Ah~ ~ I  '~i|~,,~::: are destroyed a t  700" F. a n d a  h a r d  granule is f o r m e d  :sz~zc~r I~noaA~rosY STA~.  Coal---An A b u n d a n t  

i - . bons of  h igher  molecular  weight  : ; 21 19'27 ~" ~,~o . . . . . . . . . .  ~ e ~ - ~ = v ;  " ~  . . . . .  ' --~" : ~ |  ? resistant  to t he  action of H~O or steam~ ii Above 1,2007: R a w  Mater ia l  for Ne~- chemteu ls :  C hem. Ind, ,  v01. 
. . . . . .  - :  4 ~ t ~ o n C ~ _ ~ : ~ W e n  ~ L ~ ° n ~ o ~ ° ~ x ~ 1 2 " i n F  a ~ e -  : Equi l ibr ium constants  for  the reac t i0n  C + 2  H . ~  ;~:'~-~ ~':' :F i t s  adsorp t ive  and catalyt ic  properties decline. " I n  ' 5 2  19-13, pp. 202--20~L . . . .  : : / "  :: : ~ : : 

. .v t; ou- ' 21 "3 . . . . .  • ~ ~ ~" ~ves f iga t ing  t he  use of Florigel  as  a binding agen t  in :  : ~ Mention is made  i n  the  discussion of chemicals  de- ::, 
l a r  Boa~ctor Wieh I - - -  o . . . . .  ~ - + ~ o +  v ~ ~-~ CHc{- ~ O cal., w e r e  calculated by Sounders '  equa- ~ ~:!:: catalyst  m a n u f a c t u r e  exper imental  samples w e r e  p r e 7  : r ived f rom :coal • o f  the  possibilit ies of  t h e  F ischer -  

: : "~h ̂ - ~  v ~ l  ~ . ~ - - ~ . ~ . : , , ~ . . ~ . ~ , ~ . n ~ .  ~ , g . _  t ion log K f ~ ( 4 5 8 3 / T ) ~ 1 . 7 5  log 2~-~-0.000630 :T--0.7 : 
• . :  :: v o ~ . ~  : ~  ~ -~ ,~v~ ,  pp. ~.~v.V--~,v, 0 ; ~ n e  m AoS:, over  the  t empera tu re  r ange  500°-1 1000 With  t h e s e  i :': - ~ r e d  by m i x i n g  a finely ground catalytic base  m a t e , '  T r o p s c h p r o c e s S  ..... ~ . . . . . . .  : : :  . . . . .  : :':~ 

r lal  and  a b i n d i n g  agent  kneading i n  the  d e s i r e d "  / .  ~ ,~ .o '~, . -  :~ / : :  . - -  , , ~  ' : 
".. ~ "  ~' " ~  ' ~" " ~ "  :: " :: ' :: :. :-: v a l u e s  of  K ,  the  equil ibrium concentrat ions of Ctt, : :  amount  of  H~.O and ---*,~-~*n~ the mixture  drying a t  ~3v. ,~Ano,x, m .  x~. t~nuns~mm u s e s  o,  v x y g e n j -  xn- 

Some of t he . f ac to r s  a f fec t ing  the  Fischer-Tropsch and  H~. are  calculated to be" T e m p e r a t u r e  bOO ° % : Cooling, "ant i ' tes t ing for  er" " g s e g t  , : ', • , 7 • ;. • "  • 

~',': ':~ res i s tant  
i i . . . . .  ~(~.' IF. i t s  ad~ 

, :~aunue r s  equa~ ~ : , :  catalyst: 
~v" e -~]~ !,'i -Imred by 
tues ~ .  t r lal  and  

~ ! ] ( ~ :  a m o u n t  0 

syntheSiSalundumWere studied ~inimpregnatedorder to withlearn more about.-CI~, 63.9; % H:, 36.1:000 °, 37.9; 02.1:700 °, 16.3; " : ~cw~Chel~rt~ei~Os~t y ~ w ~ a ~ ! ~ l i l i ; i  i-.~. ° ,  ' "" i'i" .~ ~ur]~}~b~nUfO~s~rmg~:us°sCie::w~..~f tOhOi : ' ' "  ' .-'~" ~ i I ' -;: "-' :" " 'i • ' t h e  reac t ion  .mechanism. The  rea 'ct0r consisted o~ a ~ = $3.7: 750°, , 13.0 ; 87.0: 8OO °, 7.5 ; 92.5: $50°,4.5 ; 95.5 : 
porous tube, t h e  catalyst,  900 °, 3 .6 ; 96.4: 1 000 °, 2.0 ; 98.0 : 1 ,100% 0.3 ; 99.2. ~ - ~  
th rough  which the gases  flowed longitudinally. Stable : These  values reconcile the ' resul t s  of ea r l i e r  investiga- ~|i;:~'~i.i Ceded f o r  good extrnsio .- " gr  ~.~" ~ ' - - ~ ^ -  w , ' ^~ch  Lur~i  and  Berg ius  processes a n d  in 

: : anal reproducible  F e -Cu  catalysts  wh ich  produce CO2 tots .  The  equil ibrium concentrations of  CH~ and H~ ~ : : : .T ( ,~0ugh  m i x i n g  a r e  essential  in increasing pellet s t r e n g m  ~ l ~ a ~ - ~ , ~  , ~ : ~  ^f  coal  : : 
and  hydrocarbons f r o m  synthesis  gas  a t  atmospheric ' o b t a i n e d  f rom the  catalyt ic  decomposition of pure ' ~ 3 |  ~ ~ ann . . o~ -~  enou  h H.-O t o  ~ive i t  t h e  consistency o £ a  . unue rg rounu  ~u~m~u~u, ~ . 

~:,.,~ ...... ~ g . o . . . . . . . . .  ~ ...... ......... . . . .  pressure  were  developed. When  t r ea t ed  with s team CH~ were  measured  a t  565 °, 070 °, and 770 o. The  cata- ~ z:=~. ~ ) . .  - . . ~ - • ~ . 

. . . .  : :  .... . , .  - . . . . .  : 

~ '  . ~-.~ ,~ ~ = ~ ! ~ . ~ . ; ~ . * ~ ' ~ ' ~ v ~ - z - ' ~ : ~ , ~  " ~ - ' . ~  - ~ . . . . . .  , .  
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437. CAm~mCTER, H. C. H., ANn SMITH, C.C.  Some Ex- amount  of coal required to produce  I ton of pr imary 
perimentS on the Reaetion Between Pure Carbon products  may  be approximately 5 tons, whereas, with 
Monoxide and Pm'e Eleetrolyt ie  I ron Below the A the use of  cannels  or s imi lar  mater ia l s ,  the  quant i ty  
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loducts  form u subs tan t i a l  par t  of the produets  of 431, C ~ ' r ~ z ,  C. C ,  Tlzo~Ps°'~_; OGEZ;,K~y~e~I',2/". 
P '  "n nine lants  ATWELL.  H. V.. -~..~D JONES, ~-. ~ .~e~a, ,s~. .~.~ • 
che Fi.~eher-Trop~eh process empk, yed i P " v ~ ,~ ~..,~t-en,-t- am --%Iain ( .ermanv, CIO~ Rel  t. 
~.'~(n~.~a combined ou tnu t  of about 500,000 tons per yr, ~u r= . ;  %,~-.~.~.~.. <x n.~ T b ~ I  Reel '196"  PB Kept. 
u . . . .  ~ " . f o kind~" A. sof t  wax X~..~.~-~, ~ "~ ~- " ' The emlde wax products  were o . . . . .  " ~  ' ~ ~" 

Inve r s ion .  3"0ur. I ron Steel Inst., vol .  9S~ 1918, pp, 
139-197 ; Chem Abs., }'ol• 12, 1918, p. 2523. 

Exper iments  wi th  electrolytic Fe were all  conducted 
in a quartz tube. The reaet iou temperature was 650 ~ 
in  a l l  except the  1st few experiments. The tube was 
heated by enclosing i t  in another  quartz tube, which 
w a s  wound wi th  Ni -Cr  wire and suitably packed lu a 
hea t - insula t ing  medium. The to ta l , impur i t ies  in the 
Fe amounted to only 0.033~%. The CO was prepared 
by dropping pure HCOOH on concentrated H:SO~• 
Special precaut ions were t a k e n  wi th  regard  to a l l  the 
other reagents  used. The data obtained from the ex- 

of coal used  may  only amount  to 21/_, tons Per ton o f  
sp i r i t  produced. 
489. C A r ~ ,  D . V .  Gas Conserva t ion  in  West  Texas. 

Oil G a s  Jour. ,  vol. 45, No. 36, 1947, pp. 74, 76, 77. 86. 
Paper  presented before the Americau In s t i t u t e  of 

~Iining E n ~ n e e r s  in Texas. I t  i s  shown how natural -  
gas resources can be Conserved by way  of na t~ra l  gaso- 
l ine,  gas  processing, and pressure maintenance,  Tabu. 
lated s t a t i s t i c s  are shown cover ing the production and 
disposit ion of gas tn West Texas for  1944-45. Another  
br igh t  f ea tu re  of uti l ization is the  large-scale produc- 
t ion of 0.-. reducing the present cost of $70 per toll  to 
about $3 per  tom and its combinat ion wi th  ~he Fischer- per iments  indieate  t ha t  the renetlon hetween CO and 

Fe a t  650 ° i s  of :a  complex na tu re  and i t  w~ts not lm~- Tropseh or the  Hydrocol processes ia mamlfac tur ing  methods for  de termining  the amomlt of oi l  h i  wax 
sible to reach a conelusion ns tO the precise change o r  gasol ine  f rom na tu ra l  gas. Cur ren t  est imates are tha t  products. All  methods were based on the crystal l iza-  
changes. I t  wa~ demonsn'ated, however: that  a ~fl~- i t c a n  be produced for $0.05 per  gal.  cmupnred wi th  the tion of wax f r o m  chilled soh'enrs and the washiug 
stance is formed tha t  appears to be Fe~C. The pres- present cost in t h e  Texas G u l f  coast of $0.07~A. a n d  puri f icat ion Of the Wax. Considerable w o r k  had  

- enee of enough CO_: i l l  the gas prevents the f o r m a f i m l  Great ly inlproved yields from these  processes, i t  is been carried out ill the use of ehlorinated solvents  far  
of this  subs tance .  The addit ion of H: to CO favors  the estimated,  could extract 17 bi l l ion bid. of gasoline f r o m  the selective separation of waxes. .%. summary  of in- 
product ion of the  carbide. In mos~ cases, earb0naceous t h e  175 t r i l l i on  cu. f t .  of p re sen t  gas reserve i n  the formation on Fisg, her-Tropech:waxes i s  made ill an  

: products are formed containing Fe. C and 0. United S ta tes  as compared to-30 bi l l ion hbl. of gas( l ine appendix by C. C: Hall ,  pp. 2S4-303. " " 
. . . .  • from our presently known oi lTeserves  of 20 bil l ion bbl. 445. ~ .  Coal. Shale. Peat,  and Thei r  Products  

4 3 8 .  C.~a~nl T. P .  C<)ke Oveh  Managers'  Association, Increased u t i l iza t  on of West  Texas  gas sh0111d result 

boiling mn niy above The medtnm-pres. ,re o 
process gave a h igher  yield of both soft  a n d  hard ~" a 
waxes than  the normal-pressure process. Iu  the  peak p l an t s ;  V. Ftscher-Tropseh developments, 7 f igures;  

~rI. Carbonization. A. Spuelgas or d i rect  hea t ing  
sear  I943 the totaI product ion of soft wax was  46.170 
tons and Of hard w a x  25,830 tons. T h e  p rope r t i e s ,  process, and B. low-temperature  carbonization by in- 
treatment;  and ut i l iza t ion  of these waxes are  dealt direct  hea t ing :  -v':II. H igh -p re s su re  gasif icat ion w i t h  
with fnlly.  Two  of the  m o ~  important  uses of by- synthes is  gas and  0.- pr0ductton,  1 f igure;  V I I L  Syn- 
droearbon Waxes were as  the raw mater!dis  for  t he  thet ic  lubr ica t ing  oil Rheinpreussen p lant  Homberg, 
synthesis of luhr icat ing oil  a n d  fatty: acids, Because 1 fig. 
Fische~Tropseh waxes are  richer i~ n-paraffins thau 452. ~ .  "SIetallg ~esellschaft'Lurgi" l ~ r a u k f u r t  am 
petroleum waxes,: they are more suttable f o r  these M a i n ,  Germany. V. F~scher-Tropseh. CIOS Kept. 
syntheses• In fo rmat ion  is given about va rmus  XXXI-23 ,  1945; pp, 6-18;  TOM flee1 196; PB Kept. 

] 12,624. n : 
Research by the Lurgi  orgnnizat ion has  been conce - 

, t ra ted  ou the develolunent of  a nfiddle-pressure recycle 
operat ion,  par t icular ly  w i th  F e  catalysts.  Th i s  type o f  

tempera ture  control owing to high gas ve]oc~;v th~:out~* 

opeYation is claimed to have  the:follo',ving a d v a n t a g e s :  
use of a svnthesis  gas of  C0:H--  ra t io  1 : 1 ;  easier  

c a t a l v s t b e d "  increased olefiu.proouct;  less  u. anu ~. , 
I fo rmed on tlie Catalyst. No commercial synthes is  p lan ts  

us ing  an Fe catalyst  have  been bui l t  in Germany.  but  
des igns  imd becu completed for  erection of a piant  in  

3 ~6 ~ Ital:c Par t icu lar  in te res t  h a d  been direCted toward 
1947, pp. -4, ~ % . ,,. - rec.',:cle ol~eration of the Fischer-Tropsch process using 

,'~ I Rev iew of developments, w~t!l 1-6 redS. : : ~h2 s t - n d a r d  external ly cooled middle-pressure reacto~ 
::  I ~ ~ec  abs.  177o. :: anal a-relat ivei 'v 10w~r~cycle ratio. • -%. p i lo t -p lau t  uuit~ 
!: I 446. C±w~Y, C. M., Axi) H,XLL, C. C .  Fne l s  P r o d u c e d  opera t ing  for  2 yr: wi th  a Co ca ta lys t : anda  s ingle  1]as~: 

I b y  Hydrogenation and Synthe t ie  Processes. Ann. gave  a yield of 155-162 gin. O f hqum plus  ga .  o./m. 
:~1 . . . .  Key P e t r o l  Technol. vol.~ 5, 1940, p p . : 3 6 1 - 3 ~ ,  i n c r e a s i n g  the :reeYcie • ra t io  ro 3 : 1  mcrea~e~lneth~ " 
-:1 cheni. Abs., vol• 34, 1940, p. 8223. : . : t h roughput  by 30% withou~ loss of ymld o r  ov~ L . . . "  
' - i |  Review: c o i i e r i n g  1 9 3 9 / : K r u P p  -Treibst°f[werk; y ie ld  of t70  gm./m.~ a t  the  s a ~ e  ~i~0ugh.p,~: ~ !  n m ~  , 
,!: i a m 'h w a t  Essen obt , t in¢ i ts  raw ma te r i a l  from ac t ive  F e  c a t a l y s t  (100 Fe,  . .o=uuLu 2.*:u..=, . ~ . ~ . ~  

- - '  ~ ~ "  " ~ " " ~ • " • ' " van 170 m / m  a[ [ n e  norln.~ r~...~.. 
: ~ 1  = :coalby low temperatm'e: Carboulza~mn by the I~upp-  SxO.-) the  y ~ l d  ~,::~ ~ e / g ~ - m a h e b ~  d issoh ' ing  Gu an( 
bl, I Lurgi nrocess. Prodllct ion of pr imary prouue~ was  f aun .  "±ne~e c . . . . y  . . . . .  • _ " 

i:~-~i1 beg~ln ~.t t he  end of 193S. A p lant  at  Deschowitz h a s  .-%.1 n i t r a t e s  in 10% solut ion of ferric n i t r a te  in  amount: 
:~:<~ : been reeeilt ly completed for  the Gi'iiflich Schaff~ottische - tha t  would give the specified rat io o f  meta l s  heafiu~ 
~ Benzin G .  m. b. H. of the  se les ian  c0al" i ndus t ry ,  near ly  to boiling, adding enougli  10% solution of N%CC 
~- vn hetic Fue ls"  The Fischer-Trop~ch to  prec ip i ta te  the  m e t a l s  a s  hydroxides a d d i n g  kie 

.:ili '147. - - . ~ S .  ~ . . . .  - .  . . . . .  ~ ~X~ 7 ~ a 7  se]R'uhr and Washing w i t h  hot  water  to a p ' H o f  S. 
~'~| ,, Process, ~ev  ~-etr0 I, "iecnnot.i a,J~i--~? " ~ '  "' ~" ~ ' " ~,,~ + ~ n  _w~h .... K..__a(:n __solution. The n i t r a t e s - m u s t  B 
~'~|  pp. 292-306. . . . .  : '  " . .  . : : ~  rer~c~'~d'com,lletely in  order  to make 1.e_duction ten- 

operat io l, par t icular ly  w i th  F e  catalysts.  Th i s  type t , f  
opeYation is claimed to ha ,  e the:follo',ving adx an tages :  
use of a svnthesis  gas of  C0:H--  ra t io  1 : 1 ;  easier  
temperatm'e  control owing to high gas v.elocit;v th~:out~* 
c a t a l v s t b e d "  increased olefiu.proouct;  less  u. anu ~. , 
fo rmed on the catalyst. ~'o commercial synthes is  p l an t s  

, in 1947, I. Fuels  Produced by Hydrogenat ion and us ing  an Fe catalyst  have  linen bui l t  in Germany.  hu t  
Midland Section. Inaugura l  Address. Gas World, in a h igher  price for  the g a s  in  competition wi th  t h e  : Synthetic P'ocesseS ~ i~ev. Petrol." Technol ,  vol .  9, des igns  had  been completed for  erection of a pi~nt in  
vol.  109, No; 2835, Coking Seeti0n 12-14. i~J3S; Chem. - • I ta ly .  Per t icu lar  in te res t  h a d  been direCted toward : • mannfae ture  of carbon l l a e k  n•( cess using" 
Ab ~  vol 33 1939 p 11°4 : " " - S C h ~  338 339 ~'~ • • ~ * " ? - ' : • ' : : ~ (.'AnTER• S . R .  C } -• , • : ;sure r eac to r  

: Review of developments in the coking industry dur- 440 C~S*'cs. P . L .  [The Fiscl ier-Tr  ~psch Synthes is - -  t -p lan t  uuit ,  i 
• : i n g  the pas t  few years. Process depends for i t  s action a 'Bibl in-"raphic  Studv•] Combus t ih les  (Zara~oza), , s ingle  p a s s .  

. . . .  On Conversion of coke into wa te r  '-'as. The  water  gas ~m a ~ 4 6  ~,~ 0oL75:1o0-134 ~ iS gaso l /m2-  
is divided into 2 por[lon. ¢ : 1 portl(  n is speel011y treated c,~to~ 1 ~  roe* , : creased the 

a raekm a'~l latU a n d t h e c l a c k e d . ~  t l len . . . . .  ; . . . .  n d ,% ' i n a g  s-c ;" g I i  ', s , ,  -', ,- g ; .  s : " - ' -  . . . .  e ~ . . . . . .  )r obta l  e • 
- :  : reblended wit l i  tl~e r ema in ingpor t ion  of tl~e water:gas.  ~ : . C -~s,~zz,L E- ~ c c  abe. 2 ~ . :  . . . .  : . . . .  -~ i t :  W i t h  the 

The net  r e sh i t  of t !f is  mixture  i s t o  g ve 'a  gas consist- 44~.; CASSA.X, H. [Gas~Forn ng Reaction ill a Gas ':, O~ OK-O 30  . . . . .  
: ing of approximately 30 par t s  by volmne 0 f C 0  and 60 : : Gen:erator Not Under :  Equ i l ib r ium C0nditions.] :: '!: h,, ,~,W,~'~ "ee~ le : 

• perts-bv volume of ~ :  Tile s~nthesis gas SO produced Cildlenr et ind :vol 19 193S, lip 4~i~44~" Chem :~ ~ J o ; , : ~ ' ~  ~ , d  , ! 
" . . . .  ~ , : i s  then passed o v e r a  cata lys t  col~s~--tmg.0f a C ¢ T h  ; Abs. vol. 32 193S p 7246. ' - .~ f i t r a t e i n  amounts  

• r e  arat ion deposi ted an kieselguhr  .~t a tmospher ic  • ::i " ~ ] P P' , * - + . . . . . .  e,i,'~ de an,lroximatelv oo0° C .... In  ac tua l  operat ion of a water-gas  generator, e q m -  ~ )f metals ,  hea t lng  I 
• pressure anua~  .. ~e~l,~...,..:~. - ";.*V:' . . . . . . .  ~  ̂~,.Y.'~,.,." l ibr ium s not  attained, but S approached to an e x t e n t  ~ s o l u h o n o I  ,~a- 'L~ , 

- : a lnlXnU'e m: oils !s produced WtllCll ~a. * e ~ * . C . . . . -  n.~.. . .~*., .  ^ .  *~,~ ,.~..¢(.~e~ . e  tho om.-e the contact ~': ~ides a n d i n g  me-  
ated into gasol p e t r o l  diesel off and paratfil~ ~ a x .  , . . . .  +. rm,. ,~ , . , , ,~  ,:~o],~ p L~ aofin~d as  the "~ er t o - a  p]S[ of S.O I 
The gasol consists  mainly of propane and butane•which ~*~Y = ~  ~ =  " ~ " ? "  ."~V" ~ '  "~: " "  ~ . . . . .  :.~:) . • 

' ~ s ld for  ount rv  ilou-e li~htin~ nnd heatin-" and ra t io  o f  t h e  hea t  of combushon of the g a s  produced ~=~ ~ mt ra tes -  mus t  he I 
c a n o e  .o~ . . . . . .  ~ . . . . . .  ' ~ ' . ~ . ~  - T ~ q . , ' ~ - i t . d  ~n 'En~and  to t ha t  of  the  gas result ing f rom complete reduction ~; . . . . .  remored completelr k e red u c h ° n  _tern" ! 

: ::: :LsvJ:'.v ~"."~".'~, ~":"~,'.~/.~';.g~.~¢,::'~',";,*,'.'i;~. ~ ¢ . ~ : , S ~ " . "  : o f  CO..' a n d  H:O to C0 :and H:~ : P i s  empir ica l ly  d e - : L ~ |  General review covering commercial oeyemPmento~ " - e r a t u r e  control easy and  positive; :Lfter  complete ] 
• .me amse~ on  ~s o~^p,a~.~um~.,,_:.~g.:,%:-~,~,,,L.~,,,~,..-~,,~,, : :  termined to h e  a function' Of  t h e  v o l u m e  Content and "ii~ | ; the Fischer-Tropsch process, processes and plant ,  cam: - :drying the  catalyst  is  :reduced with::H.- a t  2o0°--35u Ior  ] 
cerane vame ox l u v  wal le  tae  pet lo l  is ~n. r and uses oI ~ aid : .^_^ : .~: ~ .~: . . . . . . . . . . . . .  ,.~, r o ~,,.,+.o.~.t~, :~,, ~ : :  degree of reduction o f : the  CO.. and H.-O separately, : ~ |  : .  lysts, r e a c t i o n  mechanism,: prope~:ties,; : ::'!~.4 h~!, the  fio~" rate  of H-~:being-1 m. /kg ' : ° . f . c?  C: " I 

!. °Ctau~,',"*'~ = ~. . . . .  , ~ , ' ~ " ,  . ' , : '~ '~"~v}~"' . . '~: :~" ' : : ,~:" in the in le t  - a  ~ ~alue~ of th is  funct ion are tabulated ~ | ,  p roducts  : l v s t / h r  Reduction w i t h  synthesis  gas i s  possmm. ±t I 
..... h -wever  ue" im~r0ved bv" craekin"  and fu r the r -  ira- and p lo t ted .  ':: . . . . . .  , " :, :" ~,~| 448, C~WLEX, C. M., .~:n ~rOODWAnD; L.A.. Hydrogena-. -is bel ieved t ha t  the h fe  of  the  calais[st would, b e  about 

proveme~ts can~{)e obtained by cr~cki'ng the diesel oil  ) 4 4 2 . '  . :  [water :Gas React ion.]  C0mpt.:r~nd., . : ~ |  , : :  t i o n a n d  Synt l ie t icFuels .  ::~%nn.Eev.petrol-Teeh!!ol: . . . .  : l y r .  _T_heeapital.costofa.newp!ant~s~s~tedht°~en~y .] 
: : : . . . . .  and paraffin wax  pr0dneed a n d b l e n d i n g t h e s e  cracked vo l .  206, ~93S, pp. 1296-1209; Chem. o-~bs., vol. 32, ~ ~ 1 :  vol. 3,1033, pp. 393-4097 : : ... ~ : 9 0 0  R,~. . / tonof~}~qu~ Plo~u~/ ;~* ' ,T~eo~;r~t in~cos- t :  : : 
:: ' : : p r o d u c t S  With tl~e pelt01: :-kt pi'esent the:m0t0r-fuel  ' :  1938 p. 5187. : ~ : • : ~ i ~ :  Annual  review f°r193"/ of hydr°genat i°n  and ~ lscner" : a q u ° t a n ° n  0~-t"J-~'~'~-"%L'::Ywhile'themost~avor- I 
• product ion f r o m  th is  process lnGermanY is a t  the rate  '-~ehml yie ld  (P1 of a :water-~as ins ta l la t ion  i s  de- ~ | ~ "  : : TropSch processes 136 l i t e ra tu re  and pa ten t  r e f s . .  t s  g iven  as 2-i pL/Kg. O~ prouuct ,  -- - _ :  .... um ] 

of ap roximate lv  600 00O tons per vr  while there is  1 a.Z,{ - f , - ÷ ~ , : L - ~ "  ~O;~ o-~' ~ the ra t io  of t h e  !~ ' ! ,  ,. ~.^ ' - 5~ H~d,o enat ion a n d  able  income is obtained by operat ing ~or the  max . - -  I P • * • : - .', "~ . n e ~  ,,s . . . . . .  ~,o ..:~,o, " ~ r ~  .~ l~ :~"~:~!~1!:I~:' ~av. ~ .  Fuels  P rouuced  t .  ." ' g ' : : • x t :45  ) f / k , ;  ~Lurgi has  bu i i t  the 
• - u n i t  in o p e r a t m n ' m  France produc ng motor fuel  a t  ~ Inn 1 fl;om he ~ a s  rodueed to- ~ - , . ,  ~ h ~  ~^-~s~-~  ~ n n  Key Petrol Teehnol :vol y ie ld  of- ha rd  wa. a ~ 1~ • ~" ~ . ~  .~  eha ~'~eh~r : . . . . . . . . .  , " • .  , . amount  of hea t  o t ta  b e t . P ';~r ,~ : .  Syn - r  . . . . . . . . . . . . .  •' . . . .  xor n e a n v  - - - -  

: :: - P - " : .  : ":' _ ,  tha t  produced b~" burning the C used,/~o ~s the then • ' : : ~  the ra te  of 13 00O ton~ er r~ I t  is ~mposs ble tO g n  e . . . . . . . . . . .  " let~ ~ " ~ - . . . . .  o eharcoal-absorptmn um~S . - . . . . . . . .  --- . : . . . :  4 1939 un 393--409" Chem. Abs.,vol. 34i 1940, p. _161. m . . . . .  ~.  ~ . . , ~  ~. r a ~ . r . . n V  Charcoal absorpt ion ~s - 
• a detai led l i s t  of the var ious pmnts  speraung on t ae  • • " ' " a uiated '  on va r  ous,~,::::~:~'~-': ' ,  , r - :  : '  : ~ : . . . . . . . .  ~ , o ~  *. . . . . .  . . . . . . .  " "  . . • . real m a m m m n  ratm, a n d  P ~s  c lc ::'~* "*:~ " • - i n  2938' - . . . .  •' , • more economicaL'than off ahsosptmn : continent but  the  above figures of output ean be taken . . " " v  r in~ relat ive T~'t ~'~'~ Review:of  developments • • : : beUe~ed deflmtely ~ .~_  ~ +~ .  ~ ~ . ~ . ,  . . . .  . . . .  , - semlemptrmal assumptions ,  fo r  a y . - ~-'c ~ ~,~: - " r ssure ~nu  t . e .  . . . . . .  ~ ~ . ~ . , . b l e  

, a s  being subs tant ia l ly  correct• The actual proportion _ - m . . n t ~  ne c(L "H.O and N: : . . . .  : ::~:~v~][¢,f~-2- 450. CAWLSX C: i%I.,' CaRmLE J .  H G., I<Kw~X~, H. E,,, : :up  to 10 a~tm. p e ' -  . . . . . . . .  "~" a r m  ] 
. . . .  o f  coal mr coke used for pr0dneing l t 0 n  Of motor sp i r i t  :. v.--~- - -  - -  7 - ' ~  - - ~ ' : -  : . . , ,  : ~.. : ~ u :  : ~ ' ~ : i ~  :":~wn:K~o.~L~" F : :E  T Expe r imen t s  on the Produc . . . .  above 15 atm. with the  cno~ee ~evween ±~ au~  .~o . ,  : ,  

: " na tu ra l ly  va r ies  according tO the process adopted, since . 443: CiWLEX - ~ .  ~I. Off f r o m  ~0m. lure. ~o ~: ~J~i~.,~.::: "f lea:  of Toluene lr~om •Coal Tar  Produc t s  and  O t h e r .  :, depending an local condit ions.  A recent advance  in  
the  Fisclier-Tropsch ln'ocess can sperate in a n u m b e r  (London^)'Lvo!. 204, 1939; pp. 179~-180: Chem. Zen. -k~,_  ~ : ' : S o u r c e s  Jour  I n s t  Petrol .  v0L 32 1946, pP. :666- : •charcoal abs0rpti0n t e c h n i q u e i  s t h e  design o £ a  Plnan ~ :::: ] 

: : : ' .  Of different w a y s .  For  exmflple ;  c0k ingc0a l  may b e :  ~'" t r a !o ,  !~3 ~, : i i  p: ~141~. ::. : : / ~ 4 i : " ~ ' i ~ : ~ :  r : :  6 ~  Chem:Abs.  vo1, 41,:1947, p. 3601 . . . .  ": L to_work a t  =50% th e : i ~ o t ~ ] ~ ;  s~l~gtl~n~eSePtahra~0se ] 
• converted into coke, which, in turn.  is  converted i n t o  . R e v i e w  o f  carbonization hydrogenat ion and sym ~ ¢ ~  ~i~ T ,  ~ , , . ~ ;  ~ +ol;~,~n e requirements 0f Grea t  Br i ta in  - ~ J / ,  wne costs are S m ~ ~ : ] 

- water  gas:  as already indicated Liguites or: brown thes i s  t he i r  praet  cal signtfieance and a summary of .,~?i'~2~:..: ~ d.~7 ~ ' i f~ "~ ~ ' ~  ~r -~::" . . . . . .  ~^~ ~ere  i n v e s t i " a t e d  for: refrigera'hon. ' : • : ~: 
• ? • ~ "" .~ ": • ' - " o f  =~ ~;' ~ : : "  ~- .-g ~ue war  v source~ o~ p r ~ , ~ o  . ~ ~ 21 se l l sehaf t  Lurgi  F rank fu r t - am-  : • coals m a y  )e gamfled m special producel~ to w e  syn . . . .  the resu l t s  of economic and technica l  mves t iga tmn ~ on ~ ]~h. ~ ' ~^.~^ ~ a  nvd~a~ xv~s the cvclization 4~3. ~ .  Meta ge - , . . . .  • 

• , ~ . , . ~ . ; ~-~: - ~:,:~" . . . .  ~ r a ~ o r y  ~ . . ~ .  ~ - ~  • . . . . . . . . . . . . . . .  - i~h Pressure ~as ineanon .  thesis  gas d i rec t  w i thou t  any intermediate  cok rig, ma- hydrogenat ion and hydrocarbon syn the~s  . . . . .  .... ~4:~'/~:~ ~ of ~, ~ * ~.*.-.~.~ ~. ~,~ ~}~har  q'ronseh oil  With  Mare Germany. %vii H ~ - _ . . . .  
" " ' ~ t : ' ~ ' '  ' :~ • ~*'¢~ - .-~ep~aneo~,a . . . . . .  ' - ~ :  . . . . . .  - . . . .  - . . . .  ' 23 194v pp 29-42 TU.U t teet  

: • terIals:°ftth~e natu.rein ° f  can~elf~r °~Shc~e)e'raY 2 ~'nq:o 4 4 4 . - - .  Wax]Indus t ry  in  Germany.  B I n s  F i n a . l ~ ? ~ , : ~ : t  theaid  of CrO.catalystsuppe~'tedon,ctiveAl--O,, about ..... . t i n s  R e ~  :~76124 , .......... ' ,. ' : , .  : : 
: ,  ~omzen: t e g a s  o~. g _ . .  - - , . . . . .  - ReI~t 1831 1946, 315 pp ; ~ [~. :~/ ' . -~ :57% of toluene was obtained a t  first l a te r  d iminishing l w  = ~  P" . . . . .  . :  .~ L__._L .~^.~,:~;.d ] 

syntnesls  as and ~ne coke oeln~, used ior  pl o~ IQln~ Ixle ~: *~" ~ T~ +ha high nressure gns lneadon  p r o g ~  u=v~,v,,= 
"neces sa ry  heat  fo r  the generat ion of steam and power. A s u r v e y  of the production, refining, and utfl*zatiO~ ~ . ~  . . ,  !%.  ' - - 2 -  ~ :'~---.-~ - : ,~ '÷-~1  - r e fe rab l~  weakly coking  or non- ¢ 

• - n nd v n  hetic Waxe~;~,~V ~ i t ' :  ( 9  :C ~ c  abs.  873 874, 87~, 876, s'cq - , n y : - u ~ s .  ~ . ~  ~v ~,  ~- - , ' - .  • for  the process a n d  the large yield of ta r  f rom such . of hydrocarbon, natural,  re_oat a , a .  s. t • . _ _ ~ ( . ~ , ~ ,  ~.~ _ ~ . ~ m ~ ,  C. . ' , ' ~.~-~,,~ i tuminous  and b rown  coals,  i s  cont inuously  : I 
: : : .... carbonization being cracked tO g i v e  high-octane-value, was made by.contacting 60 product ion and u t i l i z a u v . * ~ . ? ~ - ~ g  o,~, a549. . . . . .  o b : , , 

spir i t .  Wi th  the  convers ion  o f  c o a l  into C0ke t h e  Sources each of Wh eh is  discussed The c r u d e - w ~ ' , ~ i ~ .  - : :  - 
. . . .  ' . : ~ : : i ~ .  . . . . . . .  , : .... : ...... : : 

, - • . . . .  : " ~-~ ~ ~ : .~.,:~.:.r ~;.~,,,~',s¢"~..~ .. -~,Q':]:'d" ~'~ 
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gasified a t  f r o m  20-30 a tm.  p r e s s u r e  w i t h  O.- and s t eam.  455. ~ .  Cata ly t ic  Reduct ion of  Carbon Monox.  
The  coal need not be dry. but  t he  w a t e r  i:'ontent should  ]de. Sci. and  Culture,  t e l .  4, 1938, pp. 300-301. 

qutred reducriou of CO forum] ion  is not grea t ,  i t  i s  
a d e q u a t e  to reduce the pressure  f r o m  the usua l  20 a tm.  
to about  "5-10 a im.  Prac t ica l  t e s t s  h a v e  showl|  t h a t a  
C 0 - H :  g a s  m ix tu r e  suitable fo r  the  Fischer-Tropseh 
lllthl i&: ith C0- bo: catoiyst can prepared by 

g . 'arran: o f  low-temperature bi tunl inon~ coke 

not  exceed 25%. F o u r  plants  had  been bui l t  by Lurg~ : 
A t  Hh'scbfelde.  5 million m2 g o s / y e a r ;  2 a t  BShlen, 
150 million m 2 ;  and  ut B ~ i x ,  100 mill ion m2 T h e  
genera to r  and i t s  operation a r e  described, ope ra t ing  
resu l t s  a re  presented,  and d i rec t ions  are  given f o r  
recovery of the  liquid products.  ::Results are  g iven f o r  
3 kinds  of fuel---2 brown and 1 lean bi tuminous  coal. 
Composition of a typical  purified c i ty  ga.~-C0~. 3.0 ; 
C,H,,,  0.5; ()~, 0.1 : CO: 22.$ ;' H:. 48.7 : C H ,  22.6 : N=. 
2 .3%; gas  yield 760 m 2 / t o n ;  0.- r equ i rement  0.15 m . ' /  
m2 gas  (about  one-half t h a t  r equ i red  by Wink le r  gen-  
e r a t o r ) ;  eflieiency of fuel  conversion , about 8 5 . 2 % ;  
cost  2.4 pf . /m;  ~ wifl~ brown coal a t  6.5 RM:/ton.  I n  
the  mak ing  of  synthesis  gas  a d i f ferent  procedure i s  
followed. I t  bus  been found t h a t  t he  actual  p r e s su re  
exis t ing !n the  p r e s s u r e  g e n e r a t o r  influences the  
na tu re  of the  produced g a s ;  a t  lower  pressures  less  
CH, is formed In t h e  presence of C. p ressure  displaces  
the  CO : CO= equil ibrium iu f a v o r  of  CO:. At  low t e m -  
pera ture  also the equi l ibr ium i s  f u r t h e r  displaced i n  
f a v o r  of a reduced fo rmat ion  of  CO. Since the  re-  

Chem. Zentralb. ,  1939, I ,  p. 3996. 

CO can b e  reduced a t  243° ' by  m e a n s  of a :Ni-c  u 
ca ta lys t  ac t i va t ed  and reduced a t  2T5 ° tu a gas  mix ture ,  
which conta ins  more  olefins (3.7%) than  CH~ ( 1 . 7 1 )  
4 5 8 , ~ .  Hydrogenatiouof_NIcke!Carb0nyl. Ind. 

Eug.  Chem., t e l .  31, 1939, pp.  1059-1060; Chem. Abs . ,  
t e l  33, 1939, p. 7498. 

Evidence is  g ivea  to show t h a t  the  principal r e a c :  
t ions in the  process  of Li tkenbous  and  Mann ]see abs. 
~ . ~ )  are  C 0 + ~ = = O + 0 =  and 2 CO+2I-~-=C0. .+CH~ 
t~eo aDS. V-lZ1.} i 
457. ~ .  SYnthetic-Fuel I n d u s t r y  in india .  Sol. 

and Culture.  t e l .  4,1939, pp. 573-531; Cbem. Abs., t e l .  
33, 1939, p. 5]53. 

B e r ~ u s ,  Fiscber-Tropseh :processes for  hydro: 
genat ing  coal, the  prepara t ion  and nse  of alcohol motor 
~s,. ,comDl:essed-f i ,  el gases, and Sewage-disposal gas, 
' a r t ] - - .  ~*r UP pnca rmns  tO motors  a r e  discussed w i t h :  
P, nc lna r  rexerence to Ind i an  conditions. Of 103.000,: 
900 gaL of gaso l ine  consumed in i937. about 15.4 mil- 
lion gal. wos  produced in Ind ia  and  88.1 million gal 
imported f r o m  Rurma .  The erection'  e r a  p out like 
that  a t  B i l l ingham,  England. is recommended as a 
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• S u g a r  charcoal-N] c a t a l y s t  f o r  the  react ion CO-53 and NH~ v a n a d a t e  o r  o f  Ce n i t r a t e  a n d  Cr (OAc)=  to 
H<-*CFL-{-H.-O re ta ined i ts  a c t i v i t y  ~mdiminished f o r  the  Ni (OAc)= u s e d  in prepar ing_ t h e  ca tu lys t  b r i n g s  
months  w h e n  the  r a t io  H= : CO w a s  3 : ] .  T h e  c r i t i ca l  about a more  complete r educ t ion  of  the  N i  a t  300 °. 
~Tace v e l o c i t y  ( c a ?  gas  m i x t u r e  per  cc. ca t a lys t  p e r  The fo rma t ion  of  CO: a n d  C / L  is ind i rec t ly  he lped 
minute)  beIow whicb CO d i sappea red  was  f a i r l y  ~-n.eat by them. T h e  tho r i a - ce r l a  m i x t u r e  i nc reases  t h e  nni~ 
(1.3 a t  300 °, 1.7 .at 335% 3.6 a t  3:iS °, > 4 . 3  a t  4 t l0° ) .  for tui ty  of t h e  Ni  part icles ,  p r e v e n t s  g ranu le  f o r m a t i o n  
This  c a t a l y s t  entn'ely suppressed  the  reacuon " C O ~  ou the  s u r f a e e  and  c logging  of  t h e  pores  of  t h e  p u m i c e  
C+CO= and  prevented deposi t ion  of C on the  Ni  su r face ,  used, and p reven t s  s i n t e r i ng .  A t  400°--t50 * t h e  Ni  
Co0= ac ted  a s  a p romote r  f o r  th i s  ca ta lys t  i nc r ea s ing  e a t s l y s t s  adsorb  much CO=. 
the  cr i t ica l  space  velocity a t  355 ° f rom 3.5 to 4.4. Some  484. - - .  Ca ta ly t ic  F o r m a t i o n  of  Me thane  F r o m  
C0=, obont  9 r e l u m e  c,~ of ex i t  gas.  w a s  p r ,duced ,  owing  Carbon  Monoxide and  HYdrogeu .  V. S tudy  of  the  
mainly  to  the  react ion 2 CO-~-2 H..~C0.-~CH~ and  P romote r  Effect '  On Nicke l  Cata lys t .  Jou r .  I n d i a n  
par t ly  to  the  reaction C ~ 2  H=0~CO=+2 H.~. Chem. See., re1. 15, 1938, pp.  2T~-248; Chem..%-bs., 
461. ~ ,  Catalyt ic  F o r m a t i o a  of :Methane F r o m  te l .  32, 193S, p. $742. 

Csrbou Monoxide and  Hydrogeu .  I I .  P roduc t ion  . Rednction of  Ni ca t a lys t  a t  a t e m p e r a t u r e  of  300 ° 
of Fue l  G a s e s R i c h  in Met lmne.  Quar t :  Jour .  I n d i a n  IS incomplete  when  i t  i s  p r epa red  f r o m  p u r e  Ni  
Chem. See.. t e l .  2. 1925, pp.  157-164; Cicero. Abs.,  acetate.  Addi t ion of a s m a l l  qunnt l ty  of  a m i x t u r e  
tel .  20, 1926, p. $6L . . . .  of Ce n i t r a t e  and  NIJ,  v a n a d a t e  or  of c e  n in-a te  and  Cr  
Use o f  s u g a r  cha rcda l -pUmice-Ni  Catalyst  f o r  ~lie a c e t a t e  h e l p s  in b r ing ing  about '  a m o r e  t h0 rongh  r e -  

format ion  of  CH~ was  s t u d i e d w i t b  equimolal m i x t u r e s  duct]on. T h u s  ca ta lys i s  o f  a ' reac t iou  2 C O 4 - 2 H : ~  
~ o f  H :  and  CO. wi th  View to i t s  use  in cnrichh~g blue C0 :nuCH,  i s  accelera ted  by  t he se  p romote r s  t h r o u g h  

w a t e r  g a s  (H-~ 49% CO 4 2 ~ ) .  T h i s  c a t a l y s t  w a s  n 0 t  the i r  influence on the  p r e P a r a t i o n  of the Ni. W h e t h e r  - 
as  efficient a s  a' s u g a r  c h a r c o u l - N i  catal.vst f o r  pro-  t h e  p romote r s  b a r e  a d i r e c t  effect. On the  reac t ion  
mot iug  the  reaction 2 C0-}-2 H . - > C H , ~ C 0 :  ( I )  and  has  not  been set t led:  
w a s  l i t t le improved b y  add i t ion  of Ce0=~ Pumice -  .485. - - .  Cata lyt ic  F o r m a t i o n  o f  M e r h u n e  F r o m  
V..0~-Ni (A)  was  at  ih'sr ver~: effeeth.e b u t  r ap id ly  • Carbon M0nox]de a n d  H y d r o g e n .  : V I .  P o i s o n i n g  by 

means  f o r  pro tec t ing  the motor-fuel  s u p p h -  both i n  lost i t s  a c t ] r i D ' :  as  re  a¢'t}.o,L(I}. ~Jns ~ '~arde!l ,  the  Carbon Deposit ion.  Jou r .  I n d i a n  Chem. See., t e l .  
when em-)l-v" ^ " _ . peace I n u  w a r .  • : " . " undes i rab le  reac tmn ~:u-t-3 . . r~-~u~t- t-~:u tx.*j w a s  . 1 6 ,  1939, pp. 663-670; Chem..  Zeat ra lb : ,  1940, I I ,  

I o. l ag  u In'essure o~ aoout  S.5 a im.  w i t h  458 ,~ . . . . . . .  • - ~  ~-  -.. . " favored,  thoug l l :wi th  n slnfltler total conversion.  ~ : ,~ 7o~. ~h~ , ,  Ah~ v¢,l ~4 ~nan-~ 4723 
both 0.- and s team.  Under  such condi t ions a erode " , a s  Tran~,h  ~ , . , - ~ : : ~ s ~ o n  o ~ o . a t  x]~o Ud. The F i sche r -~  su"a r  chareoa l -pnmice-V.O--Ni  c a t a l y s t  (B)  a t  400 °-- . . . . .  , - . . ,  . . . . . . . .  v . . . . . .  v . . . .  ~ ' ~ '  ,. . : 

= - of  composition (C0..: 29.3. C0  e l  9 .  ~ .  ~a a .  ,~a  ~,'; 4, ~ , ~ -  ~ . , . c  . . . . .  .,our. a m , a n  uhem.  See,, Ind  a n d  ~ ~=~o ~ o + ~ , ~  ¢,i. , , , ,h*h~ ~ '~  ~,,~*~" ~" ""~V~V of  ¢ k~ Deposited C n a y  be adsorbed  on Ni par t ic les  or  m a y  
-: _A~, 1 5 ~ ) i s  0bthined w h c  I :~fter t ide"CO'is  "~i  ,,~,~,:~:~°-~' ~ews.J~u., yol. 8 , !940  pp. 185_192; Chem A.~s. te l  ~ ~ : l ' - : s i n ' " ~ : - = "  ~:~o:l~'v ia\~'ol'e~l~'~:e,q~'ti'o ]~"¢II~ ' l ~ t  form a s imple  layer  on the  sln~faCe Moreover ,  Ni  m a y  

: m~,  .y~elds a syn thes i s  g a s  of cOmposition : C O -  1 0-  = ' ' p" 48,8.  : . : E:.q :even wi th  h space  velocft~ of  over  2.5 cc~ gas  pel- c a 2  u a d e r g o  carb ide  f o r m a t i o  n a n d  .N],.0 m a y  h a v e  . c a t - :  
~.v. 8u7 ,  H~ 6 t 6 "  CH~-:'46" N o 1 ~ "  F-...*~-^.::--E ' Nl can repmce Co h] the Co.ThO ca ta lys t  ~ , , ~  ~:;" !  ~ . * . x - ~  . . . . .  .'.. ~1l~- on;'f. , ¢  el~a {~a" ~ ' - s  ¢Ollleel b y  a v i l e -ac t  v i tv .  A t h o s  oeen s u a w n  tna[  t i le  r e a c u o n  
by mcreas  ng  the addit ion of  srealn in t o nia~.~ ~,~ t ~e.~]eld of s o h d p a r a f i i i s  reacho~ a m a x i m u  4~ ~ , . ,  ~': |  ,~, , ,~h,,  crm~ Te a,,,,-,. ;.i,-,.o-&l - , -= ~ei~la~;ed by . . . .  2C0=C-[-CO= ~s catalyzed .by :N] and  also b y  LNz=C. : _ 

_ : . g:qsi.fieatmn, tbe  format ion  of C O  m a y  be so reduced : 1 ,0  ; t i n t  of h~jnefiable hydrocarbon s a t  150'/i P r o s - : ~ ] -  Coconut charcoal  the c a t a l y s t  deter iorated r a p i d l y ;  T h e  , ~ a c h g n  C0-F3H~=CH,-{-HL0 Ls 2150,C 2 ,  0-1:~,0, 
. . ~aa~ a scrubbed gas  conta ining 70-75c~ H .  and only ~ r e s  g r e a t e r  tuan  15:atm:= a re  not  ~dvantage0us:: '~"~| : Fe=O=-in p lace  Of V-0= m a d e  ( I I )  the  chief  react iou.  : . : M g  0.~D,1.80, ~ 6.10+0.,~p, und  ~'e o.lu-u.~U./~ ~ ~ a ] s  . : 

: ,  : ~5% u 0  is prQduced suitable f o r  -~H= svntl iesis  or  f o ' r  ~ r ]euy  rev iews  large-scale operat ion in the R u h r  ';:~.~| :: The ~us obtained b v ' u ~ e  Of ca ta lys t  ( B )  w a s  eom- . 1  t h e  r ema inde r ,  b u t s o  t h a t  i f  u u  I s ' nea r  i t s  maximnm, .~  11 
uydrogenatlon. I n  preparing: ~rnthe~is'  ~ a s  of • o . . . .  ~ - • - - : ' ~ '~7~! "~ ~ a r - ~  in ~-~-r i f i~ 'v- l t l  ~ +o carl)ureted w a t e r  ~as  t h e  total  of  t he  Ni. Sb, a n d  Si  i s  n e a r  the  lower  l imit:  :: 

- H.- CO ra t io  to be used ~:ith th : '~ '~  ~ : ÷ - ~  ,h~ ~:. '~ : r ~ - . , ~ '  ~.am].~:dc Format loa :  of Methane F r o m ~ : ~ S  ~ ,~ :~ ,~ , , , , ~ "~*~ .  ~ , ~ ' ~ ' :  ~.~:,,^,,1 ,~ ~ "  , ~ : ~ n ~  : and-v ice  ve r sa .  T h e  al loy m a y  also conta in  :Mn np  

: " " ~ : . " . . . . . . . . . . . . . .  ~ ya[']uUS Lure 0~ . r r o m o t e r  Effect 0ll a Nickel- a ~" ~::; i  . . -  . . ~  . . . . .  = ,,o v.~,, ,  , . .  ~0-/c, - - ~ . =  = . . . . .  g..~ ~ .  . . . . . .  . . . : 
p°ss],bihties.a~aflable for  the solut ion of the problem : :  as  Reac t an t s  W a t e r  VaPor and ~,,n,C~ talyst-U-"mg~:.:/~ very h igh  calorific value.  . 486. CIL~KnA-V.~-aTY, K. t%I., AND SAnr~a,  J . M .  Cata lyt :m ! 
; i ; a~a~go~ ,s%C~Icms ion -~a t  .econ om]cal iy t!m most Carbon Mouox ide and t I ~ ' d r o g e n - ; ' ; ; ' a b : ! ~ . "  ~.~}:._'~|: ~"! 48~ - ~ - - - 2  Cata]yt ~ Format ion  of  Methane F r o m "  : Fo rmat ion :o f  OH, F r o m  C O  and H:---a Study o f ~ ' ~ _  i 

" ' coal is  to emnla, ;~[ - - : -  ~ : .~ lm~:mg ,~egasz ro [u .m .own  ' : " Ca t a h ' t  e Fo. , - - ,~x, ,  . . . . .  [ * ' : i . ^  ~".^2~g'~| :: Carbon Monoxide a n d  H./ 'drogen.:  I I L  S tudy  o f .  ' a n a  , ~ i - ~ * u m . m a :  Cu~a*~s~ t ' r e p a r e  9 , ~ r o m  ~ n ~  ! 
and • • : = " : • ' ", . . . .  ~ Carbon Menoxid  , ,.~=~-. : Va rmus  Ca taDs t s .  Q u a r t .  Jour .  l n d m n  Chem. ~oc. . . . .  . . . . . .  : ,~,~ aft.el sc~ubbin = the gas  to r e m o v e  about  ~ ' o f  the  : )p , ,~ , , , ,~  ~ 4 ~ " .  e and  Hy(~o~en. V S tudy  of t h e ~ : , i ~  - v,~ ~ ~no- ~ ,  ~ . . . a ~ ,  ~hmn" ~h~ ,-m n o  ~ao.~ c ip i tan ts  - Cur ren t  S m ,  t e l  13, 1944 p. 12~ ; Chem.  

: ' - ~_ -  an.u s o m e  of the  H=S. T h e  g a s  i s  heated to 145 ° " ~ " ~ r  ~*~ec~0n ~mge t  uatalyst.::~ee:abs484:i_:4~|/_(:' ' , ~v~ 'd~ ,  " - ' ~  ~ "  :?"*  " : "  v r T " - :  q '~ ' ;  ";~" : - '  ~ ' ; '~ '  - ~ b s  t e l  38 1944 p 6 1 7 8 . :  " ! 
. . s a m r a r e u  wi th  H,O, again  prehea ted  to 500 ° and b~ C a t a l r t i e F o r m a t i o n  0f  Methm]e Froifi~:~:~|L ~ ~ . ~ v w .  : : : : ~ = : : i :  " : "  ": :~.~.~ ~ , ~ : w  ~,;,~ w n  1,^,,~-hi~ ~ : 1 : ; 1 ~ ' >  " 

• p a r t i a l  conlbustion wi th  0 .  beated  t ~ ~-v~,nJ". .  ~ , ~  Carbon M o m x i d e ' a n  ~ u _ ~ . ~  ~ .  ~ . . ~:!:~.;|~ ' r  ~ a t a l r s t s  a s  follows w e r e  inves t iga ted  a t  3On ° o n  . '~n  a m~x~ur= ~ ~ ,  ~--, = = ,  ~--~, . ~=~ . . .  ~ . * t . - ,  .-"' 
: absence of a ca ta lys t  r e c e n t - e l ] t h e  C_'H c o n ~ ; ~ ! ~ , ~  e '  Carb0n Deposi t ionS:  .~,~ur~gen~d~ ~ "  ~ m s 0 n m ~ ! :  ~'~ asbest0s" N I ( 0 H )  - N i ( O H ) =  a n d  M n ( 0 H ) -  N i ( O H ) =  r e a c t i o n s  occur  i n t h e  p re senc  e : -o fN1  ca t a l . y ~ s :  ~ )  
,/~ ' . . . .  and H=: :After sc~uibbia~ to remove~20', t1~'~'~,~:~'~"~ y . . . . . . .  £ = " - - ~ : 7  -~" =v~" . : : ; ~ - ( :  on M n ( ' 0 H ) .  ~ I n O . . o n :  : N i ( O H ) . . . . ~ i ( 0 H ) :  a n d  :. 2C0+2H=~CH~+C0. - .  (2)= (.:u~-l/:u'~(;U=:-i-~=l:, :'±'ne:='- 

' g a s  has  the com=o . . . . . .  - ~ ' -  o ^  "~ - = - : : ' = -  - , ~ . - ~ s ] s  ' - • ~ .  ,~oe ads  :1184, 1190, 1191 ~ " ; ~ , ~ : ~ :  Mg(OH)  X i ~ 0 H ~  " on M - { o H ~ '  M , { O H ~  = o n  " influence of K O H '  N a 0 H  a n d  NH~0H used to  prec ip i ,  : 
: : - :  : ...... . S= ,  50.7 C H , ,  2 . 4 ;  N=,:2 5.q~. ' I n ' t h i s  meihod 0 f  ~vn ' :  459. C~,u-:n~v.~m~, K.  M . . ~ N n  C~,~:mwAn~"~, P : R ~  N I ( 0 H ) =  Ni  (OH).- a n d ' - Z n  (OH).. ' N i  (OH)= on - t o t e  ~z, w a  s sma!l .  A l u m m a  p romotes  r eac~on  ( 1 !  .~*~ 

. ' thesis-gas production,  0:317 m? of  0 .  is~consum~a"~o:  " :'~r~ee~ °~ .~ ' ° t a s s inm Carbonate  ou Nickel CatalY~Q2~n(0H),,Ni{OH}.~andPb(OH)=,NHW0~snNi{OH),, := m a x i m u m  a c u n ~ y  o e c ~ S  a.v a:concen~.~:armn . e . = . . .  
' m:~_A flow sheet :  with .diam.am o f ' a n n , ~ , ~ , ~ , ' ~  ~,'_ " ~ortheF~scher-TropSchSynthesis. Sci. a n d C u l t ~ r e ~ : ~ : ~ ! ~ ! ~ r ( 0 A e ) ,  o n . N i ( 0 H ) ~ ,  ( N H 0 . . M 0 0 ,  b n  N i ( O H ) = , : O . 1 6 V o . : z x u v a t m n o ~  ,,=uu~ ~o zne c a m t s s c  p r o m o t e s  

i 1, 6, p;. 110-111 Chem. vo,, 41, 
) " , cost  of - - - - - -5  p f . / N  m .  in u n i { s  : ' : : ' ~ - :  . -  
• of 1,000-2,000 N m2/hr ;Lcapacl ty  and  power  c 0 n s u m ~  Cata lys ts  eonta  n lug  t r a c e s  of  K C0,  were  fm~ 

t ion of  0.65-0.63 k w - h r / N  m ~ - -  = 
' - '  i I ' . . . . . .  > H=-C01°se" theirmixture..activitYTheafterdeactivatedPassage ca tah ,  s t ° f  smal l  afterV°hm: 

: C ~ k K R ~ V ~ ,  ~ . : N .  ~ce  abs.  1 1 8 3 . "  i . :  :.~ Washed  w i t h  disti l led'vCater and reduced a t  200% 
" 4St .  C H ~ a A v A n r r  K :  M. {Equ i l ib r inm Constants  of  negligibly ac t ive  a t  f irst  but  rose in ' ac t iv i ty  to ~ s  I 

~i_ : ~ t h e  React ions CO-}-3 H=~CH~-}-H~0 • C0=-}-4 H ~ v a l u e  s o m e w h a t  below t h a t  f o u n d  wi th  the  
: C H , + 2  H:O .: and  2 CO~_~'H=- ' -CH,~- 'C01 Z t S e ~ .  preparationi- ~ h e  ca ta lys t  compos i t ion  was  • K 
E lek t rochem,  t e l  34 i 9 2 8  p~ .  oo-25 ~ h e m  Abe" - guhr ,  4 6 1  Ni ,  45 .771  Th0= 8 . 3 % ' a n d i ~ C 0 ,  tr 

• • : ivoI.  221928  p,~040. ' :' " - -  ' " ~ "  Asimilarpreparationcontaining00~23~ C e 0 ~ e ~  
: • ' : ' - h i  the  s a m e  m a n n e r ;  the  reac t iva ted  Catalyst  wa= 
' : C o n s t a n t s  f o r  the  above :equi l ibr ia  a t  t e m ! ~ r a f u r e s -  v e r y : a c t i v e  a t  178°-180 ° but  W a s . s t e a d i i ~ ,  :acfl~ 

' 800°-1,300 ° h a v e  been calculated : ( a )  F r o m  t h e  t a r t - .  2i9=-220 °. T h e  p resence  o f  K~C0= c a use s ' t he  f6 
at io n wi th  t empera tu re  of  the  equi l ib r ium cons tan ts  t ion of C, CO.., a~d  H=0 r a t h e r  than  hydrocarbons 

an : 460. c.: 
7- • ~ ] zrom m e  aea~s oz r eaeuon  and  m e  • ' F o r m a t i o n  o f  :Methane F r o m  Carbon Monoxide 

specific h e a t s  and  chemical  cons tan t s  o f  r eac tan t s  and  H y d r o g e n .  I :  Q u a r t .  3our. I u d i a n  Chem. 
products.  The  f igures  obta ined a re  compared and  , v o l .  2t 1925, pp 150-156; Chem Abs: voL 
diSeussed.~. " . . . .  i • i :1926~ pp 860=861; i, = : : 

• , j  , ~ :  . . . . .  . . . . . . .  : , , . . . . . .  

"~ an A M ' '~U~ N V ' ~ H  ~ on ~ I ' 0 H  ~ AlCOHOl' ' react ion '  (9) . Resul ts  of  1 i  r u n s  a r e  t abu la t ed  w i t h  ~- 
',OH)~, Ni(NO=)= on A I ( 0 H ) = .  Those  w i t h  AI analyses  of  r e a e t a n t s  and  r e su l t an t s ,  w e ] g h t a n d v o l u m e  
lost p r o m i s i n g . . 4 :  r ap id  f a l l  0f ac t iv i ty  o c c u r r e d  :L of ca ta lys t  r a t e  of flow a n d  to ta l :vo lume  of  gases ,  and  : " i 
roses. T h e p u m i c e - s u g a r  citrbon-Nt ca t a ly s t  a t  : reaction t e m p e r a t u r e s . . i  i ! 
ld no t  s h 0 w - m a r k e d  i n c r e a s e  of ac t iv i ty  w i t h  L 467. ~ C H A ~ V ~ T ~ , K .  M., ,~'~n SE~,-~ E .  X - r a y  D i f f r ac -  ~ ! 
~l[t 1 0 : 2  : 0~65. Loss:  o f  ac t iv i ty  w a s  slow, bu t .  ~ t i0n S tud ies  Of a N icke l -Thor i~ t -Kiese lguhr  C a t a l y s t  ~-: i 
Lys deposi ted ou the  c a t a l y s t .  : .  ":  fo r  F i s c h e r - T r o p s c h  S y n t h e s i s . )  N a t u r e ,  vol. 160, : : i  q 
Hkt~n:m'A~-, K.  M .  c a t a i y t i e  F o r m a t i o n  O f . "  1947, pp.  907-908; B r i t i s h  AbS~ 1948, A 1, p. 1 5 5 . . i '  i 
lane F r o m  Carbon iMonoxide and  H y d r o g e n . _  : The prese:uce of  f f f e w  d i f f r ac t ion  l ines :0 f  k i e s e ] g u h r " . ,  i 
SPecific Na tu re  of P r o m o t e r  Effect: on a -N icke l  "ion the  X - r a y  dif f ract ion d i a g r a m  shows thats  i n  the  _ i 
Llyst U s i n g  as  :Reactants  w a t e r  Vapor  a n d  E q u a l  i p roce s s  o f  deposi t ing N i  On k ieSe lguhr ,  the  s t r u c t u r e  I 
~mes of  Carbon Monoxide  ~and H y d r o g e n .  Sc i - -  has  undergone  a change.  T h e  2 l ines  of  Eae k i e s e l g u h r  ~ i 
and  Culture,  vol  3 1 9 3 8  p. 396 ; Ztsehr .  a n o r g ,  show~n in  the  photograph a r e  ident if ied :as t h e  s t r o n g  

n~,~vol. 23~/ 1938; pp: 331-387; Chem. Abs:,  vol. linesofferriei0xideDresentinthekieselgahr. T h e l i n e s  i 
• 938, pp. 2818, 6535. " :-; : - o f  s i l ica  of  t he  .k iese]guhr  a r e  absent  inl t h a t  o f  t h e  • I 
rt f r o m  CH, f o r m a t i o n  a C-Ni  ca ta lys t  c o n t a i n -  catalyst .  ~ I t  i s  concluded f r o m  t h i s  t h a t  d u r i n g  depos i -  
3ria and  ceSta 'acce lera tes  the fo rma t ion  o f  CO, tion of m e t a l l i c N i  and Th  on t h e l d e s c l g u h r  t h e e r y s t a l -  
n d  H~ f rom H=O a n d  C, but  wi th  K:CO= t h e  i l i n e  po r t ion  :of  si l ica becomes  amorphous,  wh i l e  t h e :  
~ion of  C and  CO- f r o m  C0  is  promoted T h e  s t r u c t u r e  a n d  the  c rys t a l l in i ty  o t t h e  f e r r i c  ox ide  r e -  
)n 0f  a smal l  quan t t ty  of  a m ix tu r e  of Ce n i t r a t e  ma in  unchanged.  : The  b r o a d n e s s  of  the  l ines  ind ica tes , '  
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however ,  tha t  the  er.vstal par t ic les  of f e r r i c  oxide h a v e  
d is in tegra ted ,  yielding crys ta l l i tes  of smal ler  s/ze. The  
change  in s t ruc ture  w a s  brought  about,  not  by the  
h e a t i n g  of  the  k iese lguhr  in H.- dur ing  the  deposition 
of  N i  and  Th; but  by  the  d is in tegra t ion  caused hy the  
decomposi t ion of the  ca rbona tes  of Ni  and Th delmsited 
a s  a n  in i t i a l  step in the  p repara t ion  of the  cata lys t .  
:Nt i s  p resen t  as  is T h  in c rys ta l l ine  fm~a in these 
samples .  

CHAm:.~VAm'Y, P . B .  R.cc nbs. 459. 

468, C~AO, T. Y ,  H s v ,  YV. W., ~.~-o "Wzx, C. [Study of 
I r o n  Cata lys ts  for  the  Synthes i s  of Liquid Fuels  F r e m  
Carbon Monoxide and  Hydrogen . ]  J o n r .  Chin'ese 
Chem. See., vol. :12, 1945, pp. 1-14 ; Chem. Abs., vol. 
40, I946, p. 3S6~. 

Becanse  of the lhnited supply of  Co and  Ni in China, 
i n c r e a s e d  use  mus t  be mode  of Fe  ca ta lys ts  in indns-  
~rial processes.  Ill  p r e p a r i n g  tl e catolyst ,  Fe  pills vary-  
l ng  anlonnts .of  Cu as  p romote r  a re  dissolved ill l'l~Oa, 
mL~ed With s tdrch:  kieselguln., and K=C0~. aild ign i ted  
W a t e r  g a s  i s  pa s sed  th r0ngh  the  reac tor  a t  a r a t e  of 
2 1. p e r  hr. and the  yield measm'ed  in t e rms  of ml.  per  
m . ~  of  gas.  E a c h : r u n  was  continned for  20 days  o r  
znore, and  the products  were  examined  at  24-hr inter-  
vals .  h Iax imum resul ts  a r e  obtained when about (}.5~, 
of K.-CO~ is pre,¢ent mid when the  Fe  : Cu rat io  is 5 : 1. 
Sa t i s fac to ry  y ie lds  a r e  obtained a t  a reaction temper  l- 
l u re  of 240% The ac t iv i ty  of the  Fe rn ta lys ts  w IS long 
l ived.  The kogas ins  produced gave  on dist i l lat ion good 
yie lds  of l ight  oil as  well as  paraffin.  

469. C~JAP~A,X, O. ~[  S.vnthetie Liquid Ftiels. ! 9 4 9  

470. ~ .  Synthetic Liquid Faels. 1950 Annual 
Report of the Secretary of the Interior~ L Oil 
]Prom Coal. I L  Oil F r o m  Oil Shale. I I I .  LiOui,1 
Fuels From Agricultural Residue. IV. 0ii ~om 
Secondary Recove ry  and  Refiniog.  Bureau  0f  Mines 
Repts .  Of I n v e s t i g a t i o n s  4770, 4771, 4772, 4773 Feb- 
r u a r y  1951, pp. i -x iv ,  1-74, 1--SS, 1-1:2, 1-16. ' 
R e v i e w  of opera t ions  d u r i n g  :1950 of  the  synthet ic  

l iquid f u e l s  Iabora t0r les  and  demonst ra t ion  plants.  
P r o g r e s s  i n  the  oil-shale developnient p r o g r a m  reveals  
t he  commerc ia l  f eas ib i l i ty  Of these  operat ions,  and it  
i s  bel ieved t h a t  gaso l ine  and  oil can be produced f rom 
Shale a t  costs t h a t  coral)ere f ave rab ly  wi th  those  for 
pe t ro leum products .  The  e s t ima ted  cost of  del iver ing 
r a w  sha le  to the  r e t o r t i n g  p lnnt :  exclusive of  depletion, 
in teres t ,  nnd profits, is  $0.426/ton or  $0.015/gal.  of 
sha le  o i l  T h e  r e to r t i ng  process  has  been improved  as 
t o  both m e t h o d  and cost b y  the  development of t he  gas- 
combust ion r e t o r t .  New exper ience  has  been ga ined  
i n  the  operat ion of  the  coal-hydrogenat ion demonst ra-  
t ion plant .  C o s t s : a r e  b e i l g  rees t imated  a n d  wi l l  be 
repor ted  o n  completion.  Ir appea r s  tha t  the  Cost Of 
p roduc ing  gasol ine  f r o m  coal  i~ sonlewhat  g r e a t e r  than 
i t  is f r o m  shale. The  potent ia l i t /es  of t h e  producrion 
of  a r o m a t i c  chemicals ,  such ns benzene ,and phenols, 
a r e  being im-e}t gated~ The  g r e a t  flexibility in the 
operat ion Of coal-hyd~'ogenadon plants  to produce  dif- 
f e r e n t  g r a d e s  and  types  of  fue ls  is of g r ea t  s t r a t e g i c  
a d v a n t a g e  T lie const ruct ion of  .one  Or m o r e  c o m -  
merc i a l  p lants  is  also recolmnended. T1}e gas :syn-  
thes i s  process  for  t he  product ion of synthe t ic  l iquid 
~uels f r o m  coal b y  way  of  synthes i s  gas  ( C 0 + H : )  is 
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nny change  ifi lU'operties a f t e r  g r adua l  h e a t i n g  to  
1,000~during 10 h r .  Sl ight  separa t ion  of  g raph i t e  in 
previous  exper iments  o f  th i s  na tu re  m a y  be a t t r ibu ted  
to oxidat ion.  F ine  F e  w i r e  was  t r a n s f o r m e d  ent i re ly  
into eementi te ,  wi th  nu t race  of  grnphi te ,  a f t e r  hea t i ng  
to SS0 ° i n  cynn ide .  P y r o m e t e r  protect ion tubes  of Fe  
I ram. thick f r o m  cementa t iou  f u r n a c e s  were  also 
f m m d  to b e  completely U .an~ormed  into  eememi te -  
Carburaf iou  of solid F e  below 1,000 ° t ends  the re fore  
to f o r m  cementite,  nud  the  d is t r ibut ion e f  the  C be- 
neath t h e  sur face  is  de~ernfined en ly  b y  the  r a t e  o f  
solution and diffusion of cement i te  : in solid F t .  
473. C H A R ~ , ' C  [Synthe t ic  Fuels . ]  Cha leur  et  ind,, 

vol. 10, 1029, p. 3S0 ; Chem. :kbs., v0]. 24 ,  1930~ p. 
1197. 
B r i e f  mention i.~ m a d e  of  some French  worke r s ,  Mar-  

celin Ber the lo r ,  Snbat ier  and Seuderens.  P r u d h m n m e  
aud  Houdry .  T h e  P i e t e r s  fu rnace  a t  Mi l l au  and the  
Tauzer  furnaee  a f  L a h n l u e .  Frauce ,  h a v e  not  g i v e u  
the  exl)eeted resul tm An a t t e m p t  i s  be ing  m a d e  to 
use tlle Prndhonnne-H~mdr); process in ~lle ca ta ly t ic  
hydrogenndon of the  w a t e r  gas  f r o n i  St:  :Julieu: Jig -r : 
nire to produ(:e a mo~or spir i t .  

t u i n ing  below 570 ° F e e  prepared  a t  high t empera tu re ,  
900% and u s i n g  m e t a i l o g r a p h i e  methods  and  appenro 
a n t e  of  f e r r o m a g n e t i c  propertie.~ T h e  d i a g r a m ,  tern - 
pe ra tu re -gas  compos i t ion ,  f ixes  the  condi t ions  fo r  pre-  
p a r i n g  Fe,  F e e ,  a n d  Fe~O~. The fo l lowing  equi l ibr ia  

w e r e  also s t u d i e d :  Co-{-H:0~CoO-{-H--; M o + 2 F I : O ~  
~Io0..-{-2H.-; -W.{_ o_I~ 0 ~,.~_W 0.~ + 2 H . :  2W0~-{- H:-O.~- 
TF*_0~+H:. The  l a s t  conf i rm the exis tence o f  the  oxides 
w e =  and  W-O: a n d  t h e  d i a g r a m  fixes the  condi t ions  f o r  
p r e p a r i n g  we_-. Ni .  51nO, and UO.- a r e  not  oxidized by  
w a t e r  vapor .  F r o m  t i le  measu remen t s  of  She s y ~ e m s  
F e . t _ H . O ( C O , ) ~ F e O + H = ( C 0 )  values  of the  wa te r -gas  
equi l ibr ium K = ( C c o C ~ o - - C c o ~ C u : ) , a r e  calculated 

f o r  686 °. 786% 886% and  986 ° in excellent  ag reemen t  
wi t l l  H a b e r ' s  v a l u e s •  F o r  K = I  was  found  S1O°; 
Hnber ,  ~ 5  °. 
477. ~ .  [Reduc t ion  of  Metallie Oxides  by M e a n s  

0f Hydrogen and Carbon .Monoxide,] Chim. et iud., 
vol. S, 1922, pp. 959-964; Chem: Abs., vol. !7, 1923, 
p. 821. 
Rev iew of tlle l u e e h a n i c s  of f l le .vevers ihle  react ions  

Fe+H=O-----FeO-}-]~- a u d  F e + c o ~ = F e 0 W C 0  and the i r  : 
reh~tion ~0 tile d i .~0c ia t inn  (,f F e 0 .  H=0. and  CO:., and  : : 

474. CH,~SnX~.  L. M. [Synthes is  of  .Methanol.] npp l ica f ion  of t h e s e  r e su l t s  to the  m e a s u r e m e n t  of t i le " ; 
J o n r .  Cliem. Ind.  I U .  S. S .  R . ) .  3"01. kl~ ~, 1037 h PD, : equi l ibr ium of  o m i x t u r e  of C0  and CO.-: 
366-369 ; Chem. Abs.. vol. 294 1935, p. ,939. : - - - - - - - .  ~cc abs. 1053, 1054, 1514, 2272, 2275. 
~ia thenia t ica l  eqnat ions a rc  der ived fo r  tile ealeula - 478. C ~ A ~ n u o ~ ' ,  G.. Axu B~:XAi:n, .'L [Process  of De-  

tiou ill general  fo rm of tile eqtiliibrliun concent ra t ion  of MeOH. ' fo r  tile m a x i m u m  product iv i ty  o f  the  a p p a r a -  composit ion o f  F e r r o u s  Oxide.] B u l l .  see. chhu.  F r o  lee ;1949: D pp  117-119; Chem. A b s .  vol. 43, 
tus, and  for  connecting the  ra t io  H.~ : CO i n  the  f r e sh ly : :  ' 1949 p ,  6901, ~ . ' :. 
in t roduced gas  w i t h  thor  ill the e i rcu la t iug  gas .  The  

Annua l  Repor t  .of the  Sec re t a ry  Of" the I n t e r i o r .  L t ~  be p!aced iu operat ion ~at the  :delnonstrati0u p lan t  / :. pre~enee~ o f  i n e r t  :~ '~  .~tr( n~h~. :affected. ~ the~,, v i e l d .  Of .~olidDec°mp0siti0nplmse reaction°f FeOTheat reaction30tl~-ZT0°wasiS exOnsivelYfollowed bya : 
u f l  F r o m  Coal. I I .  0 i l  F r o m  0i l  Shale. H I  Linuid ~ ~ m s m n a ,  ~Io.- S tudies  o f  t h i s  process a re  no ' t  !~il 1- i ' l  a ch 'm#e ill ~he rnuo  r~* : ~-~ a ,o ,  r~, , - .  - : • ~ . . . . . .  • -.~ - ~ I e 0 H .  x l ~  e ,  " ~ ' . . . . . . . .  t he rmom. l -ne t i c  nna lvs i s .  A phase  d m g r a m  l~ g iven  

[ : ' :  Secondary:Recovery  a n d  l let ining:[  Bul 'en i fof  Mil Off ~hale.- ~ h e  g r e a t e s t  a t t e n t i o n  i s  :-to t ively little e f f e e t . .  . . . . . . . . . .  
Fue l s  Fl 'om Agrieul taral-- l tes idnes.  I V .  0il  F~'iun a s  f~r  adva~med as  those f o r  coa l -hydrogena t ion  or : C ~ E r ~  F, ~C "~ " ~ 1 ~  : :[or t i l e - s y s t e m  !ZeO-Fe~0c-Fe: Tile r a t e  of decom ... . .  

es -being g iven  ~ . - , • • ' :  " '--"~ . . . . . . . . . . . .  - . . . . .  l~osi thm:wfis  d e t e r m  ned. to he ,~  func t iou  of the  tem- 
Repts .  of Inves t iga t ions  4651, 4652 4653. 4654[ FebrU- ' the completion 0 f a  m e t h o d  for  t e production o f : s Y n -  475; C~ikt'nno~. G[.r [Revers ible  Re'~ctions of  Carbon p e r a t u r e  of  1) repara t ion ,  t h e . . c e n c e n t r a f i 0 n  of  O.- : - 
a r y  1950. pp. i-xxii, :1-62. 1-70, 1-13, and: l -26 ,  thes i s  ga s by g a s i f y i n g  Pulv t r ized '  coal  iu t h e  presence  Monoxide 0n. the 0xide~ of i r0n.]  : C0mpt.  r e n d ,  vol. : .  d u r i n g p r e p a r u t i o n ,  nod the presenee 0£ par t ic les  o f  F t .  

• : • . of s t e a m  and 0 -  under  p r e s s u r e  of 450  ~ ~ i T i l e  , - ~ ,o  - i i  - . : 
. :  : :~Ianvtechnmalprohlemsarevett0besolvedinplac- n ~ e e  ;~ ~,; ~5: . . . .  - - "  ' ~  ..1-.~. - 179 1921. up. 15"-'-15o; Jonr .  Chem. ~ocr, 1,_1, , or  Fe te , .  • • 

! ' : process  improvements  Should effect a redaction in'o;~er- t he  2 f e i n t  s tud ies  and  r e s u l t s  o f  the dem0ns t ra t ion  :,~'| F~.0,  is rednced te the  nlagnet~c oxule; a]~_d.be)'~:s a :in 19-4, pp. _!73-21 ' ,6 ;  ( :he . . . .  . . . . .  • 
a t i n  . o ~ e  ~ - ~  , u . o  +i  . . . .  ; ,u , :~h, ,  o , ,  ,~ . . . . .  ,~. worx.  o m e r  pro3ects u n d e r  inves t iga t ion  a re"  Vor- ;;~! : s t a g e 2  react ions maYoccnr ,  l~e/0w v~u ~,v~Z2~- ~. ~ " : 330u. : 

. . . .  n i ' d f ~ l ~  i'n'd~,.~-~;~',~; :~,~, :~,~:~.:~,  ~ $ ~ x ~ , ~ m  rex  reac to r  for  coal gas i f ica t ion  in~d~:~i0und - a~ f i c a  : ~ |  gle ~,.~tem corresponding wi th  Fe=0~+4CO~co . - - t - 3Fe ;  Object  w a s  t o  S tudy  the  vel0cit es of. 2 r e a c t i o n s  in- 
: : able  r a t e s  ' T h e  estiiunt~d onn~en~ ~m-,~h~,~,~r ~ . ~ ,  " t i0n, pur l f lcahon o f  syn thes i s  . g a s  and  tile 0xo ~ ? |  - Above uS0* fllere a r e  2 eqmhbr la~ le loxe  in laying a.t~ voh 'ed  in the  e q u i l i b r l u m 4 F E 0 - - - - F e ~ O , + F e .  F e e  w a s  

"i . . . .  ~:,: ~ , a , ~  : ~ . ~ , : ^ ,  _.,:...~ ,~2"2X-~,r:?;"-rr . ~" ' :~Vr :~L  "~'~ " process,  : ~" ~ ~| Fe, namely  F e ~ 0 , + C 0 , ~ 3 F e O - { - C ~ :  a n n  r e u ' r u u ~  ~ r ~ a r e d  a t  800°-900 ° and  cooled rap id ly  .to avom-  

" :  ¢~E~ ¢o 7)7,=. i : : ' ; : [ 7 "  ~ 7 ~  ~-~. . . . .  ~ - - -~  ~ . . . . .  ,, rim. per  ~,]~a~,~. '~" '~,;,,,~'~'~"~ ~ ' :  . . . . .  , .  ~., n~nesls o~ if or- : ~ ' |  ' a t  5S0 ~ .Below ~5.~0 ° ' F e 0  i s :  uns tab le  ~and ~ s  t r ans  . . :  o~ ~ .  a t  Constant  t eu ipe r a tu r e  and anah ' zed  by t r e a t -  
- - ~  ,eo,-~ per  urn. .4 .e~ual  prouuction eost~ per  g. 1 " - .. . . . . . . . .  .. . . . . . .  r. ~ e m .  ~oe, vol. ~7 ~vo5 pp v l u -  : ~.~ . ~ . " . ." ~... L ..~ ~ :  ~.,a +he n ia~net ic  O x i d e  : - . . . . .  . ~ - ~  ~ ~ 0  ,-- :. ~+,.-+;r.',~ ~ i t h  . . . . .  Of a a s ~ ; - ~  - . . . . .  ~;...-*^.~--~ ¢c~ o-., ^-- ,  en ~n~ ' • 9o0 . . . . .  : • . . • ' .  ' . '  ' " .. " j ~ |  ~[orlne¢l 11110 a unxLuI'~' ,J~ ~e  , , ,u  • ~ ' ~ " - ' ' inz  w i t h  d i l u t e  ~ ~or  ~ -  ,~ . . .  ~ , , , , , ~ - - -  ,, 

: "  ' :  ~ i ~ Y ~ ] : i  ~ a : l o ] ~ h ] g i ~ i ; i : ~ : ! ~  ;~;~.ii'm!aa,[e:(a;eeSlueji : ~ : B y  p a , s m g  O0:and l~ . -  over  .N[ w0ol heated  td:480 ° ,  " :5 ~:O~'~Fe '0 ' -}-[Reversible:  Reac t ions  of Hydrogen  and TY~henOr':c~v:"tho~'~igh~e~ Feant~s~toe~tee(~e'd~th~ s ~ ? t ~  : s  
: ' would  thus:an-near t h a t  oil-rh~le~'~r-~,~;~-~]'~'x,,~; ~J~ ~ ,,~mou.nes, o ~ : y , . ~  -were obtained, t h a t  could be.  : " ) "  Carb0n 310noxide off  Blet,~liic:OxideS.] : 'Aun .  chim.;  : :  plotted: a g a i n s t  the[  t e m p e r a t n r e : ;  A t  300° ~ ree  i~e 
..... f r o m  th~ ,mh;t' ,~f e.m,m~,., ; ~  , +" :.,:~-::~-~'-~--;~ . . . . .  "~'- ~ W = ~ u  N-,..v ~y m e  m o s t  c a r e z u l  t e s t s  w i th  Schiff% :- w l  ~r  :~,o~ ~,,~ oo1- ' )8 i -  Chem. -Abs., vol  16;~1922, : could" be d e t e r m i n e d .  'The  fra¢¢ion t rans~ormea  then 

. . . . . . . . . .  ~- . . . . . . . . . . . . . . . . . .  1,1..allen. -tile cost or  . reagent .  Wlth CO.- until=I: and  xvith C0,.]~.., and  s t eam ~ , - . . . .  , ~ - - ,  r i  • - -  , pp OlO-Ol 3 : . . : Increased to 8 0 % a t  4S0% pass ing  th rough  a . m a x i m u m  
' :  i ~ sha le  min ing  has : recen t l~ 'been '~rednced  to $0.29 p e r  appreciable  quan t i t i e s  of  OH.-0 were  obtained. : . . . . . . .  ~ . " - ...... " r . 

, ~ . . . .  . . . . . . . . . .  f e a h i r e s  }~emously u~e}l w i t h  ':~ there  and f n n l n g  t o  0 %  a t  570 °. A t  592% 24% of F e e  
ton: I t  is. coneedgd~ however  that .  i t  is doubtful  a t  472. CHAnPy; G.~XND PINOAULT,: P. [ 'condit ions Re-. '~ : L  ADpai.atus combined. • ' I : . . . . .  : - - . . . . . . .  ,~ ~ ~ were  fo rmed  in ° 4 b r  f r o m  

[ p r e s e n t  t h a t  a c0al-hydr0genat ion p l an t :  producing  " qufred foi" F o r m a t i o n  of  Cement i te  ~ ^ -  ~+ a [ ( modifications des igned  to effect cont inuous  s low:circu-  ann  au uvu i ~ 7 o  v~ :~, . . . . . .  o - " " 
mo to r  gasol ine  would be an  a t t r a c t i ve  commercia l  in- : , ^ ,  . . . . .  o . . . . . . .  ., vom~,~, t en , . ,  ~ : '  lot ion of the gas  phase  o v e r  the  s o l i d i ) h a s e s  and "to a sample  o r i g i n a l l y  c 0 n t a / n i n ~ - 0 %  bf F e 0 .  At  445° 

: v e s t m e n t  in  V i e w o f  the  above c0sts,  li is  reasonable  ~ ~, ,~o, , :~u~~, . :pp.  Ou~=-a~u ; Chem. Abs., re ! .  23, 1929~ '~:~ r i i n - l e  tbei~m0stat well r emoved  f r o m  t i l e ' : '  t he  velocity ~of t h e  : react ion : is  expressed  by  ~ x / d t =  
i ~ :  ~. equ rc  a s ~ .... ' -, ~ ~ , ~  a ~  .: z:~100--x~ ~ :When  change  in 'vo lume: i s  plot ted a g a i n s t  

t o  expect  t h a t  these  costs can he reduced :by the  new ' : P : : ' ~ ' :  : : ' ,  ::" : [ [ : :~: : . ,  i~ ~ :  fu rnace ; .  The  .comlm~xtlou~" ..o~ m e  g a s .  ~ ~.na~ . . . . . . . . . .  .... i ~ ..... . . . . .  , ~ , ~ , . o + , , , . e '  ~ - n o m a l i e s  . . . . . . .  a r e  observed corresponding to 
, -  developments  in ca ta lys ts  and  ope ra t ing  methods .under  " R e v i e w  Of p rev ious  e x p e r i m e n t s ,  Showing t h a t  Fe  ~ ! ~" : termined a t  in tervals ,  p H  O-pH o y ' t e n s m n  measu;~-  . . . .  Zc~en~cal chart  "es : • ' • : :  :: 

investigation perbo,  b y  15 0 : 0o t c a l c u l a t i o u s  with the formation of : refr.ctio  an  i n t e r f e r en t l a l  t h e  g : . . . .  : 
• f o r  commerc i a l  gas : syn thes i s  Operations a s i a -  coal will  Y : " e s e p a r a t e d  f r o m  the  0ri inal me ta l  ~ 2~: 

: : be :based  off the  demons t ra t ion  t e s t s  as  Carried ou t  :at bY a na~0w- t r ans i t i 0n -zone ,  and  t h a t  Ceme~tite could :~ ~ '  
. : t he  p l a n t  being erected a t  Lou i s i ana  l~Io I t  wil l  be. decompose  a t  700 °. P u r e  e lectrolyt ic  Fe  filings~ f r e e .  -! 

: : a b 0 u t a  y e a r b e f o r e t h e s e  e s t ima t e s : can  be:made Sev . . . . .  ~a~°~ng~ wlere c a r b u r i z e d  by cyanide  or  hydrocarbons,  .~ ...... 
~ e r a l  gas i f ica t ion processes f o r  t h e  production of ~v{~: . p . " 1 p roper t i es  :were -s tud ied .  T h e d e n -  ~ :~ : 

thes i s  g a s  f r o m  c0al a re  in t he  uilOt-nlant sta~,e T l ~  ": S l t y ,  ~leereased g r a d u a i l y  w i t h  absorpt i0n Of 7 C to  a - ): U~ 
• i~tvesti~ation~ are  of  - r i m -  " - ~ " " • ° "'" ~ l im i t  of  7.40 a t  0% The  magne t i c  a t t rac t ion  of  i .-m. :~ ~::~: : s ~ p e . l m p e r [ a n c e ,  SlUCe toe  cosl; Of F~ fi'~--- ~ ~ " " ~ 

• ~ 0 f ;  s ~ ' n t h e s i s  " - a s  w I "  ~'--A-~ h , ~ ~ . ~ ~ s  uecreaseu oa  ea rounz ing ,  f r o m  7 g i n  t o  ~ 
• : :  ( 5 0 ~ 0 % )  0f~he: ' cos~  ~ o~'~llaY~d ~ u ~  ~;gm e ~a r a e a 0 n  : : a .  cons tan t  ~value of  a b o u t  4 gin. T h e ,  fi l ings Car-: ::! 1:.~;:~ 

. . . . . .  u e gas-  bur ized to Constant d e n s i t y  a n d - m a g n e t i c  a t t r a c t i o n  .~ 
syn thes i s  process. (Lengthy  a b s t r a c t  appears  ' in  . contained 6.T5%::C and  l e f t  no t race  of insoluble  C ~ 

: : Chem.  Eng. N e w s  vol. 2S~ pp. 914," 916 ) : when. dissolved in HN0~. T h i s  Droduct did  n o t  suffe r J . . . .  : • . : 

: m e t h o d  shown:GO b e  Capable of de t ec t ing  a va r ia t io  n" " CHA~AvI~r ,  :M: K.  ~co-abs. 2 7 5 4 . .  - 
0f 0:5% in emuposition~ Equ/ i ibr lum ~ a s  d e t e r i n i n e d : : r  ~480 : C g A ~ x  1{ [Combust ible  Liquids  F r o m  Coa l - - a  
by both ox ida t ion  n n d  reduction exper iments .  T h e : "  I~edture Deli~.ered: a t  t he  College o f  F r a u e e . ]  : B u l l :  
t r iple Point  a t  whk 'h  F e  F e 0  md  F e : 0 ,  coexis t  Was . ~ c  chim vol 43 19o8 pp  3~'~--t11" Chem. Abs v01 

; found to be 570" the  da ta  being concordan t  for  be : oo i9o8 ,~ 2S~6 ' " : " : 
• gas  ph[ises. Above 57/09 t h e :  equi l ibr ium curve  has  ~ = "  " ' ~" " " ~ 
:z 2 branches Corresponding to .Fe-t-H:-O~Fe0"~H-" ~ t{evieW ::of :prodUction of  :combustible l iqu ids  f r o m  
~'~ (and  F e - } - C O : ~ F e O - } - C 0 )  and 3 F e O - } - H = 0 ( C 0 : ) ~ -  c0al by h y d r o g e n a t i o n  a n d  by Uti l izing hydrecarbon~ 
~ Fe~Oc~rH.(C0) " Below 570 ° I sys tem onl~ ex i s t s :  ' consti tuentS o f  coke-oven gas  for  p roduc ing  alcohols 
~:.: 3 F e  4.1=Li- C0" I - - ~ Fe 30~4H. (C0) "  T h e  t r ip le  point  ' a n d  u s i n g c o a l  t a r s  f o r  producing C~I~, i t s  homologs,  
ii: . eo ;e~go~ 0 (  to t Jhe  invai,  iant .svste£1 4 F e 0 - - F e ~ 0 , + F e .  a n d ' o t h e r  a r o m a t i c  compounds. ~ T h e  s y n t h e s e s  o f  
i i  T h i s  t r ans fo rmat ion  Was directly 0bserve'd by ma in :  . M e 0 H ,  syn the l  a n d  l iqu id  hydr0carb0 n s  f r b m  C 0  p ro - .  
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duced by the gasification of  coal a re  discussed. Bibli- 
ography  of 160 refs. 

4 8 1 .  C~E:~ze.~r., Aaz. Latest German  Deve lopments  in 
Coal Liquefaction. VoL 13, 1925, pp.: 268-269. 
In fo rmat ion  on processes fo r  coal l iquefaetien,  the 

B e r ~ u s  process, and a brief  discussion of  t he  pessibili- 
t ie s of  synthol. 
482. - - - - - - - - .  Fischer  Process.  Vol. 35, 1936, p. 367. 

Edi tor ia l  comments  on Melchett address  by F.  
F ischer  to the Ins t i tu te  of  Fuel.  
4 8 3 . - - .  Gasoline F r o m  W a t e r  Gas, Germany.  

¥ol .  36, 1937, p. 152. 
Loan  of R~I 55,00iLO00 for  Gelsenberg Benzin A.-G. 

was  oversubscribed on F e b r u a r r  4, first applicat ion d a r  
The  loan is guaranteed  by a mortgage over  the  Gelsen: 
berg ' s  fu ture  plant, while the  debt-service Secnrity is 
re inforced by a guaran tee  of Vereingte Stahlwerke.  

' : tea  r of  Plant, Gelseoberg will s t a r t  f rom coal by us ing  
tile F ischer -Tropsch  process  which d e t e r i o r a t e s  the  
p l an t  f a r  less and produces higher  pe t ro leum yield wi th  

485. ~ Oil F r o m  Coal i n  South Afr ica .  Vol. 36, 
1937, p. 215. 

i A Fischer-Tropseh p l a n t  is to be erected in  South 
Afr ica  by the Anglo-Transvaa l  Consolidated Invest- 
m e n t  Co., Ltd., Which h a s  acquired the r ights .  This 
will  be the  first Fischer-Tropsch gasoliue p l a n t  in the 
Bri t i sh  Empire.  

: 486. ~ .  C a t a l y s t s  f o r  the F!scher-Tropsch Proc- 
ess. VoL 39, 1938, p. 391. 
Fischer-Tropsch process  of  synthesizing-Petrol f rom 

CO and  H~ is finding i t s  w a y  into large-scale iudustry 
in t!m F a r  East.  The  ~Iitsul Mining Co. which has' 
acquired the r~ghtSc£aOrthee~3:S~re~uinnth e F a r  East  
is building a p ' P p ci g 30,000 kl. of 
petrol  pe r  yr. and the  South Manchurian Oil Liquefac- 
tion E n ~ n e e r i n g  Co. which was  founded joi ltly br  . 

i the  Mitsui  Co. and the  Governmen t  o f  Mauchukuo, i s  
also to Utilize t h e  s ame  process ill a fac tory  to be built 

When  production s tar ts ,  Gelsenberg will, w i th  Lenna-  a t  Fushin.  The la t ter ,  when  fully eqtdpPed, wil l  pro- 
werke,  another  subsidiary of Vereiugte Stahlwerke,  be d u e e  200 000 kl per  y r  
the  la rges t  hydrogenation works  i'n Germany.  But  Success of the~e enter~ri~e~ natura l  . . . . . . .  --~- 
where  Lennau  erke u~es h g m t e  as  r aw  mate rza l  and lurge  measure  upo n the  efficieocy :and economy  of the  ' 
proceeds by the costly Bergius  process, depending on ca ta lys t  emplo~'ed. The  two finus are  not  likely to 
h igh- tempera ture  pressures,  involving r ap id  wea r  and use the  catal.~st discovered and recommender[  b y  

F ischer  himself, which i s  1Wi containing oxides of Mn 
and  A1 as promoters  and  kieselguhz; a s  c a r r i e r ;  but 
they  will  probably use one o f  those developed in this 
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fm to 350 tons pe r  me.  The paraffin i s  first oxidized 
and then heated to ex t r ac t  the f a t ty  acids, which a re  
used to make  bu t t e r  or  soap. For  bu t te r ,  the  fa t ty  

cid is redistl i led and  glycerin and carot in  are  added. 
• ~rom ~o0 tons of  p a r a S u ,  SO tons o~ ~at~ .~_d~!e 

^~uced enough to make  40 tons o£ nuccer or  ~ , ~ .  
P r~soap :  th~ f a t t y  acids are  n o t  redis tnled,  ou~ soua 
fs°%dded.-~T1]e bu t t e r  nPorOdcU~end e b y  t ? :  onll-~ hauut~%n 
method, which conu~lns , 
tha t  c a n o e  ea ten  Safely by diabetics. 
489 ~ .  Coal-Chemical T rans fo rma t iom:  ¥ol.  5 5 ,  

1946, PP. 725-726; Cokd Smokeless-Fuel Age, vol. 8 ,  
1946, PP- 258-260. 
:Now tha t  investigatiOn of the German  chemical in- 

dustry has  been completed: a clearer  analysis  of Ger- 
an scientifc progress  and development  can be made: 

~s  regards  the Fischer-Tropsch process, around which 
almost fabulous hopes  and exl~ctat ions  had been 
built, the sober t r u t h  i s :  tha t  tile v a u n t e d  German 
scientific a b i l i t y h a s  produced ahn0st  nothing t h a t  
was not known before  the w a r  and t he  impression now 
created upon our  minds  is tha t  the commercia l  position 

possibilities and the  methods for makin.-'z most of tile 
t ransformat ions  f r o m  coal and gas  into fuels and 
chemicals were l~nown before the war ,  and rile in ter im 
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p ly  in submarines°  I t s  productiou,  however ,  i s  no t  
economical  since, u n d e r  the  bes t  conditions,  the pro- 
duct ion of  1 ton o f  synthe t ic  soap o r  f a t  required con- 
sumption of 60-70 tous  of  Coal 
491. ~ G e r m a n  F a t t y  Acids. Product ion  F r o m  

Lignite. Vol. 5T, 1947, p. ,542. 
The  production o f  f a t t y  acids bY I .  G. a t  Oppau was ,  

i n  general ,  simila~{ut~:ll:tcebYtt~aD~lltS~ah~tFe~.le~ 1 
W e r k e  at  Wit ten-  , P " " 
w i t h  the Fischer  Ga t sch  paraffins, whi le  Rieheck paraf -  
fins were  used a t  Oppau.  The  l a t t e r  we re  obtained 
:from liguite pi tch a n d  TTH-paraff in ,  result ing f r o m  
high- tempera ture  hydrogena t ion  of  l ignite,  as  well a s  
f r o m  synthetic paraff ius obtained b y  the  Fischer- 
Tropsch synthesis .  Output  of  syn the t i c  fa t ty  acids 
since 1937 a m o u n t e d  to  20,000 tons  annua l ly  at  Oppau, 
whi le  Wi t t en-Buhr  t u rned  out double the  amount .  T h e  
end products  w e r e  main ly  used in the  manufac tu re  
o f  soap;  only a f e w  tons were  used  in e.x-periments on 
t h e  manu fac tu r e  0 f  marga r ine .  The  price depended 
chiefly :on t h a t  o f  tl~e paraffins used. Dur ing  tlm w a r ,  
Oppau produced f a t t y  acids a t  2 :R~I pe r  kg.  or  twice • 
t h a t  of f a t ty  ac ids  derived f r o m  na tu r a l  fats.  Af te r  
Oxidation wi th  a i r  in presence of  potass ium permanga-  
nate ,  the f a t ty  ac ids  were  distil led into 4 fract ious a n d  
a residue, the l a t t e r  being used fo r  t h e  manure ' : t a r e :o f  
s tove enamels,  syn the t i c  vaseline,  etc. 
492. ~ .  Ut i l iza t ion  of Coal. Vol. 57, 1947. PP: t research developments  d o  not a p p e a r  to have  con- 

ve ry  li t t le was t e ,  country,  such a s  those discovered by: Dr.  Geni tsu  K i ~ ,  t r ibutsd  ~ ' e a t i y  t o  impr0~-enmn% in the  efficiency Of 00-70. 
484. - - .  H o p e  L0ilg Deferred.  Vol .  37, 1937, p. : P r o f e e s o r  in the Kyoto  Imper ia l  I~niversity. and the the Fischer-Tropsch plants  or to reduct ion  in the  cost Editm'ial  connnents  on the ec0nomic possibility i n .  

267. : :  • : . : Fuel  Resea rch  Ins t i tu t e  o f  the Miais t r r  of  Commere~ ::~ , f  uroduction. To make  tlle f u t u r e  of the process Br i ta in  of Using coal  as  the n~.w m a t e r i a l  for  l~'oduc( 
. Edi tor ia l  calling at tent ion to Poss ble misleadim,  and Indus t ry .  : . . . .  : - : : :  : :~ ::::- ~n~mercial t r  a n d  economically pract ical ,  t h e  process t ion of gasol iue,  Tile o p i m o n  Is expresse¢l .n~a~ sn~a 

• ~ s t a t ement s  tha t  havelbeen published in the  official re  =- Dr.  K i t e  prepared a l a rge  2:an.-e of Co ca ta lys t s  con- '::! :"  mus t  first I~e: :cheapened, ~:and t h e n  a s tudy mus t  ~oe ~ . utilization c a n n o t  b e  econ0mical under  ~ . rmsa  r~m~-  
.. ' ' p o r t  of the committee appointed in 1937 h y  the :Aus-  ra in ing  Cu and the oxides of T~h. U and Zin a s  pro- " made  :to discover i,1 wl~at  direction it shm~l(t oe ~le- • t iens  ; ra ther ,  encouragement  sl*ou!d oe gzven o.n~yc~o 
; : ........ : t r a l i a n  Go~'ermnen~ tO :advise UpOn t h e  economics of .......... mo te ra  and kaol!n or  k iese lgu l i r  as  c a r r i e r , . and  d i s -  . :  : ycleped: As n method  for  producing fueis.ir~.m coa~, ~ t h e  u~e of coal f o r  t h e  m a n u f a c t u r e  o£ tnose 1.nou~.~ 

. establishing a h~'drogenation plant  in A U s t r a l i a : T h e  i: covered  t h a t  the ox ides  of  U aml T h  were  tile most  . -  the process i s  hdllelessly expensive m!de.r:l~rl~ls~* COl]- . t lmt  have an expor t  v a l u e  dud at:. t ne  sa lne  ~me ~v~:. 
commit tee  lms announced tile cenclnsi in t h a t  i f  in- " efficient promoters and kiesel~_nihr the best c a r r i e r  ,% " m+~-ns since t h e  production cost, z t  zs  camum~eu, ~ s u m e  compara t ive ly  little c o a I , m  lnanu£~!ctme- _~ \  " 

: t e r e s t  On capital  i ~ e h a r g e d  :at 3~':,% and 15:~'r ~ i~ :: g r ade  wh cl wa~ m a d e  of  S0~c Co l i }~  Cu :~5 ~ '  ' ~  " ~u~d~le  about o~ m °~-dd/°e l  of  gasoline a condor m n  annea ls  t l~erefore  to be nlm'e profitable f r o m  r n e  
r a l lowed f o r  amortizat ion,  the  tota l  cost of  hydr0 -e -  Th0.~ 0.~% UO:, and tile balance kie~el-uhr - a v e  the '~': " +~÷ cannot i m n r o v e  because of the  n s m g  t rend ~n Bri t ish v i ewpmnt  to continue to ~mpolt  ~a-o!me a n d  

: na ted  gasoline from bi tumln0us C0al will' be 13:8 d. ~ r '  h i g h e s t  yield 144 cc. of  petrol  fz'om l"m.  % of ~vnthesis :~: : t~epr i ce  of  Coa~. Fur the  r research,  whiehwoul f l . e l~  - to use the coal supplies to tu~ild up a v~lu~blecxl!o~ ~ 
imper ia l  ga l .  If ,  following the  Imper ia l  Che,nical  In- g a s .  His  experiment  wi th  Ni, however, was  no t  wholly : :!?-~: a b l e  a high p ropo r t i on :0 f  the pr0ducts  to oe un[~ze~ t r a d e  " n d  leave  t h e  productzon of syntne~c~ gaso~m~ 

. .: dustr ies  practice tbe in teres t  :is charged a t  6 ~  and success fu l .  He conc luded  tha t  tile petrol  yield coulcl '*: as  h i~h .pr ice f l : chemica l 'P r  °ducts; w o u m  m a ~ e m ~ ' ~  b~ tile Fiscl~er-Tropsch~and h y d r o g e n a t ~ n  l :eac:~o~-~ 
.... a m o r t i z a t i o n  is effected ill ~0 yr  s. the Cost of  the  gaso- no t be raised, a t  leas t  to such an extent  t h a t  i t  might (.i: improve the  economic prospects of the  process; .  ~7~ t£e United S ta te s  where  more  ~avorao~e c o ~ , ~ a  s . 

hne  ~s as  high as 17.3 d. pe r  ga l .  ' T h e  'operat ing costs~ be  compared w i t h  the yields of other ca ta lys t s  unless .~: rea l  economic i m p r o v e m e n t ,  however ,  a renuccmn ~,: exist  because of  t i le extensive suppnes  o~ n a , u . . . . - ,  
inclusiv e of coal at:14s.6d, pe r  ton. a re  est iniated a s  , the  me t a l  was  freated by: complicated metho'ds, which the  cost of the syntlmsis g a s i s  needed, and i t  mus~ . . . .  and  the deve lopment  of t!le fluid ca ta lys t .  

- - .8 .4d.  pe r  gel: Admit tedly Aus t ra l  ~in:costs a re  h igher  :~ would  make  its  c o m m e r c i a l  application difficult ~ be~produced' f r o m  products  tha t  w o m a  omerwzse .u ~ . :: . . . .  ~ ". F i~he r -Trop~ch  E e s e a r c h ~ T r a c e r  I n - :  
t han  Englisb costs but  the  commi t t ee  ha s  calculated Cata lys ts  of Ni; Co A ! ,  a n d  Si  bad the i r  own ad-: !:!~ wasted; such 'as na tu ra l  gas 0r :ref inery crack_'ing:ganS- : ~ f v = ~ n  ~ 1  58,194s,  pp. 680-6s1. : • . '  

. : :  t h a t  Under English conditions tile figures fo r  t0tal  Costs : :  'vantages ,  yet all  fai led to yield d large enough quam • : ~ |  " The discovery Of a ca t a ly s t  not suscepmme to po*~a-  = ~- . : ,- ' - - r - '^Ct  conducted b r  the=Gulf  . 0 i l  
:-~ would be respectively !0.5 d. per  gal. and 12.75:d~ per  :< t~ ty  of  p e t r o l .  :Finally ::Dr. Kit~- discovered tha t : a '  :: ":~4: : t a g  by S would also b e n  llseful improvement .  : : Th e resea lc~  j~.~J~ , ,~ ~tollon Re'search Ins t i tu te  : 

..: :: . . . .  _ g a l :  These  figures appear  high: I t . ha s  been s t a t ed  in ... . .  ~ t - C o  catalyst  p repared  by precipitation m e t h o d s  W a s  j ~ |  ~ :490 7 . . . .  Edible:  Fa t s .  V o l .  ~:':Co.rp., o~ _ . r~s~ 'or~%~o~ "~]l~-nossibii~tie ~ Of hnpr0v-  
cer ta in  Interested quar te r s  t h a t  file committee!s repor t  m e  mos t  efOcient and  economical agent  for  the  l~etrol "~ |  ~" ~ - - - ~ - ~  ~:308 " ': . . . . . . .  ; : - u s i n g  r a u m ~ =  "~::':~ ~ - ~ i ~  t h e  :future ¢ommer  . . . . .  

i :.~ establishes: th e fac t : t !mt  the  capital  cost of a Fiscller- synthesis.  This ca ta lys t  :of 50 par ts  b r  weight  Of Co. ~;~.~' - ?=' ~ " ~ :  " " -  ~ m a l  ~nd vegetable oils and  i n g  ann  Pern!~l~. ~ ' ~ : ' ~ s "  synthes is  proce-~s by fu r -  
• .  ' Tropsch  p lant  is not~]0wer t han  t h a t  Of a hvdr0gena~ ' oo of  l~'i 15 of '~ln  3 o f  T h 0  ~ of Tie - , , . 1  1o~ , f  : ~ |  ~ a t u r a h v  o c c u r m ~ g - - - - :  . . . . . .  , a  ~ i b l e  cial u e v e m p m ~ t  ~ ~-= ~ ~ - ~ "~- ~ :  ~^~o~rc l f  

: " ~ ' ~ - ' ' ' ': "~' -"'" " " ~  +-~ ~ '~Y~ • ' " - " f o r m  the  normal source o~ ~-o.~. . . . . . . . .  m rovin ~ t h e  conversion raecnou~.  ~ -=  -~-- . - - .  . ~on. p l an t  for  the ~ame outpnt .  The  commit tee  found " k k~ieselguhr was reduced-w~th H :  for  4 hours a t  400 ° C. f a t s ,  ~hlch. . . . .  ^ ~  ~e~-~,,~ chain carboxvlic acids, t h e r ~  P .  ~,. ~ .  ~ . ~  , ' e -a-~r"  ~ s t e m  which involves,  
: . ~nat  the  cost of building a Fischer-Tropach p l an t  would - :  • w h e n  the  synthesis "wag conducted a t  190° c i t  p r o ;  ~ |  ~als, are  .g~yeerme~ , ~ . . ~ " ~ ' ~  atomS in the!m01e c~le" ' : m e t h o d  ~S U m ~ , ' ~ : ~ ' ~  z:adioadii~e a toms  (C~0, w h i c h  
: ~ = " . be about  £100 per  ton o f  ou tput  per  y r ,  While t h a t  for  duced 166: cc o f  pe t ro l  f r o m  l m  ~ Of "as  t r oa~ ,~  & "~ : ~ r |  containing an even num~=~ ~ . . . . . . . . . . .  f a re-  in this ease,:cae u ~  .u~ • . - • . . . .  :^--i* ^~x^ :  
:~ .: : : hydrogenat ipn w o u l d h e  onlyi~73 per  ton pe r  yr .  T h e : '  i f u r t h e r  study is to be m a d e  of  the  means Of l~roducing : ~ ? ~ | : ~  The Fischer-Tr0pach pro.CflSS Pr°~J~esa,~ter~s;iC ~ ~ r e -  a re  chemically i dent~cal:w=~th ~ u ~ w n ~ c .  h e - u n d e r ' a t  

: e s t ima tes  w e  h a v e  ourselves had  t h e  I)riv l e g e  0f  ex: ± h i s  Catalyst  a t  a s  low a cos t  as  n0ss ible  " ' ~ | ~ :  :.paring hydrocarbons  wlcp_ ~uc,~ ~ . ' : " ~ ' ~ ' , , ~ ] o v  S'nit- ±rons t ha t  c~m n e  ne~ecteu ~a=:~= .'~'E:~+o t~,o ,~xact 
• ~ amin iug  would show a v e r y  different p ic ture  f0r  the : T h e  Fuel Research '  I n s t i t u t e  "-÷ * ~ "  i~L~,~+.: :~,~ " ~ 2 ~ . .  d 0 m t a a t l n g  'a'nd these proaucrs¢: ou,az~. . . . - : . :k~i  =~ . . ~ a n y  p0int-in t h e  reac t ion :ann  rnus  ~um~":~ ~:'2_::4~.+. . 

, ' : Fiseher-Tropsch p l a n t  W e  should much l ike to: k n o w  Commerce  and Industry,  ha~ ~ ' ; ; ~ , ~ : ~ : ~ ' ~ ' ~ ; ~ * ~ -  ~ ' ~ : ~ : : ~  able t empera tures  and  Pressure,' :are  :.a ~so]~rce ~**:~ . .  c o u r s e  t ha t  ~the~reactton: is taking.  ~c~ ~ s : , ~ l , ~ , , .  
~: '~ :~  " ~upon wha t : ba s i s t he  Aus t r a l i an  figure was  determined. : : - ' ,  t ua l ly : a l l ,  the ca ta iys ts  mac l eo ' f -~ ; i : - -C~ ' and ' o t~e r  ~ ~:::~:~::-i' . w i d e  r a n g e  of  al iphatic c h e m m a l s : . m C ~ U e ~ b i e ~ a ~  prove whe the r  t h e  gasolh~e P r o d u c e ~ 2 : . v ^ n m : f ~ s ~ t ~  . 

:: The- inves t iga torss ta te  t h a t t b e y ~ w e r e l a s t ' i n  E u r o p e i n  metals=::suggested bY Japanese  and foreign chemists ::~,~;~.~:~:~;~ acids of t h e : t y p e  r cqmre0  ~ o r 2 ~ '  ='o~ sucli acit~s T r o p s t h s y n t h e s i s  comes zrom-.i[u= ~ , ! ~ ' : ~  -t~he m e t a l  
1936, when  only a small  exper imenta l  F ischer-Tr0psch :~. As  a resul t  Tsutsumi  repor ted  tha t  a N L e a t a l v s t  con" ~ [ ~ | ~ : ~  : p repara t ion '  T h e m a x n n u m ,  p r ° ~ : ~ ' c a ~ a l v t i  c o x i d e . '  : t h e  meta l  ea rn iaes  zorm ea ~ , ~ o ~ t " i ' n v o l v i n - c a r -  '~ 

~ p l an t  w a s  in operation and: the  invest igators  a d m i t  ra in ing  o0% Mn 8% i]0~ and  4 ~  n,h~ ~ ~:~,,~ ~ t  .~|'~',~!~' f rom the Fiseher-'±'ropaen so~  . . . .  , . ~  • ~ n ~  ~, eatakvst o r  f r o m  some omer  ~ - - ~ . - : - ~  : ~ ~ , .  : ( .  
• : t ha t  i t  w a s n o t  possible for  t hem to obtain a n y  c0sts of  ;: mater ia l~  yieldin" 168 8-ce of  n ~ f ~  ~ ' ~ ' ~ ' ~ - ~ l , : ~  ~ i ~  :!" tion was  about  40,000 tons /y r ,  i n ~erma~ny" ^ ~ o n .  b ide  fm.mat i0m I n  the :me thod  'emp~_oyed'ra~zoa~v~ . 

operat ion or, presumably, of erection: : I t  would  be v e r r  : gas.  The-reactiOn i s  c a r r i edTo~ t ' a t -¢~  "~ ~." ~ ' Z ~ - ~ e s  ~ i~ '= ' , .  1500 tons / r r ,  of edible f a t  were  p.ro~uc eu'?~r~o=~v~ene. . . . .  c is supplied as  EaCO,.  Acid t reazmen~ re,  e.aoL~ 2 : ~ =  
. unfo r tuna t e  if  the opinions expressed ] n  t h i s  reuor ' t  flow' of  6 1 her  h r '  ' : : " " ~  " ~  " " "  ~ = . :~ ,~ i~( :  of the a c i ~  w i th  glycerin, synthesized xrom ,~-vv..,, _ - "  act ive C0~ and  f r o m  this  is produced cue ~es~re.a r , ~ -  . 

: ' we re  allowed to infli~ence those 'who 'a re  cons derin~:÷b~ • : - ^ : .  : ' . : . . . . . :  : : ' : "~}~|~: : '  Tl~ere w a s  a to ta l  ~ i a n t  capec!ty f o r  syn~neuc m~rg'..a: - a c t i v e  CO by exposing a :mlx tu re  of  the  ~ .  wx.m omra~: 
" . inception Of a chemical i n d u s t r r  in this count ry  ~ o , ~  = o ~ ; - ~ .  u n  f r o m  ~ o a ~  voL 39, 1938, pp. 51-52; ~ : | ?  :~:. rine nroducti0n o f  about  7,000 tons /yr .  'xne s~'nul~uc ~ : - ~ r v  C0 to an : incandescent  tungs ten  filament-. '.Lnzs : 

' on t h e  nrndn~t~n, ~e h v ~ r ~ ' ~ , , ~  ~:~ +~ ~.  ~7 ~ ~Uu.  ~mp ± n s r ,  v m  ~ 2~0. 2 1938 ~ ' ~  i|'::" ~ , , n ~ , a  ~eo~l~nt  la ther ing proper t ies  but l e ~  an uu  . . . .  ~ ' - ^ , . + ~  e~n is  then  reac ted  With an  Fe  ca ta lys t  zo 
, : : -  Tropech process. Tais process can i;e,operatede'~ ~ ' :  Snmmaryefthedevelop~entoftheFischer-TroPs~ ~:i]::~:~ pleasant edor on the skin. ~hesyuthe t~ .e591t~ tz~  ~ormearbid~ontaintng.=dlocarbon._ThthySr°~: 

: m u c h  smal ler  units tha n the  hydrogenat ion process  a n d  , process" . . . . .  : . . . .  : . . ~i~!i~|!':~!~, quite sa t i~actory~in  respect ~:o~ta~eana.oc[ora~ormal  ; ben products  de r i ved  f rom passage .oZ 0r~},na~Y~a~o 
: w~th a much less highly t r a ined  staff. I t  Would be 488. ~ .  But ter  F r o m  Coal. ¥ o i  54  1940 pp  602- ~ !  '~. assimilated a n d  uti l ized b y  m e ~ 0 ~ X  ~ n : v e t ~ n o w n  thesis ~as (CO+2H--)  o v e r  this  ca  miystW~.~ :rdi'na~':" 

: p0ssible to:si tuate these p lan t s  throughout  t he  country  : 603. • ' ' " - ;~ ,~ :~ : :  manner, althonghthe.long-termeIze~su~,~= n a t u r e : "  r e d  ioac~ivityiftheyarederireuenzir~y-~°~m~:~'~: ' 
~ at::collieries possessing cok ingcoa l  and  thus  b r ing  into:  T h e  ~Imhausen n l an t  . ' a t  Witton 'nO . . . . .  h a s  ~:~!~;~:*¢" ~ I t  had be t te r  keep~.ng quart.tins ~ a . n  . ~ =  ^^a ~ . , .  CO g a s : r a t h e r  t h a n  f rom reduct ion  0 z, the ~e  c~,~, . . . .  

be ing  another  and widespread  chemica l  indust ry .  ~ s tepped-up the oPerati0n of  m a k i n ~ h ~ t t ~ f r ~ , ÷ a f  - ~ . ! ! ~ i ~ : ~  ' .  product and was  u t i hzed  parucumr~Y~ m ~u~: ~,v, ,  ,,~v : • , : ' : : : i 



6zl BIBLIOGR.4/~IKY OF FISCIKER-TROPSC2K SY~T~ESlS A-WD RELAYED F~O6~EssEs :: 

I f  t hey  a r e  der ived  f rom reduction of  the  Fe  carbide, cases  of  Gewerkschaf t  Victor, Castrop-Rauxel ,  vehlch 
they  will  show a rad ioac t iv i ty  comparable  to tha t  of w a s  conver ted to the  production of n i t rogenous  fertt- 
the  sur face  of t he  F e  carbide c,'atalyst. The  Ca, experi- l izers ,  and  of Krupp-Treibs toffwerk  were  g iven  prior.  
mea t s  a t  abou t 250 ° F. show tha t  the  hydrocarbon gas  i t y .  ~ 'o th ing fu r the r  has  been heard  about  a n o t h e r  con- ::: 
fo rmed  has  less  than  1 0 ~  of t he  rad ioac t iv i ty  i t  w o u l d  ve r s ion  project  for  the  Use of  F i scher -Tropsch  plants 
have  i f  the  en t i re  sur face  of  the ca ta lys t  reac ted  on- exempted  f rom d i smant l ing  fo r  paraffin synthes is .  
ductJontirely throughformation.the mechan i sm of  a l t e rna te  carbide re-  499. ~ . .  Sensit ive P r e s s u r e  Controller  in Hydro-  

c a r b o n  Synthesis. Vol. 63, 1950, pp. 59-60. 
494 . . . .  D i s m a n t l i n g  of German  P l a n t s  Can- Very  e ~ i e n t  sens i t ive  pressure  control ler  is d e -  

eeled. VoL 61, 1949, p• 799. scribed,  e basic prin-eiple of tile device i s  the  Well- 
syn the t ic  fue l  and  rubber  plants  removed f rom the k n o w n  use  of  a ball va lve  he ld  on i ts  s e a t i n g  by a ten. 

d i sman t l ing  l i s t  a re  those of Bayer  a t  Leverkusen ;  s i o n  spr ing.  I t  I s  a t  p resen t  operat ing on a fluid b e d ,  
Chemisehe W e r k e  H u e l s :  Gelsellberg Benzine A.-G.; F i seher -Tropsch  process, and  main ta ins  a cons tant  20 
H y d r i e r w e r k e  Schoh'en A. -G. ,  Gelsenkirehen-Buer ; a i m .  p res su re  a t  gas-flow r a t e s  of 2 to 60 eu. f t .  per  hr. 
Ruhrbel  A.:G.. Bortrop : Rlrhrchemie A.-G., Oberhausen- I t  : is capable  of m a i n t a i n i n g  a preseleeted p r e s su re  for 
Hol ten;  Gewerkschaf t '~ ' ik to r ,  Cas t rop-Rauxel ;  Krupp- indef in i te  pe r iods  wi thout  supervision.  The /con t ro l  
Treibstoff-Werke.  :wanne-Eickel  : Steinkohlenbergwerk l imi t s  can be broadened by  cbanging the  tension of the • 
Rheinprenssen,  ~ I o e r s ;  D o r t m u n d e r  Paraff in-Werke spr ing .  
D o r t m u n d ;  and  Chemische Werke ,  Essener  Steinkohle, : ' ~00. ~ .  Fluid-Bed and Liqnid-Phase S l u r r y  Proc~ t~ 
Bergkamen.  The  synthet ic  fuel plants  of Gewerk-::  
sehaf t  Vik tor  and Krupp  Treibstoff-Werke.  which were ess. Vol. 64, 1951, lip. 773-775. 
to close down by the  endOof the  year.  are  s t i l l  ill ope ra -  . . . .  Compare s  2 processes. The  Bri t isb  Fue l  Research .:  
tion. The  Gerlnan hlrerests  expect tha t  i t  iS 0nly a S ta t ibn  i s  mak ing  all inves t iga t ion  for  tile lmrpose of / 

• : m a t t e r  of t ime  before tile symbol ic  lind l lydrogsua- improving,  tile conventional ];'isc]ler-Tropsch process. 
l ion  plants wi,1 be permit ed to resnme prodnetion A l rge soule pilot plant is being erected 
495. . Economics ~ of Coal Gasific,qti0n. ~,,ol. 500a. - m - - - .  Feel  l{eseal:Cli s ince tile w a r :  Vol. 65, 

61, 1949, p. 111. 1951, pp. 721-726. 
Se ine  ope ra t ing  resul ts  on the  n e w  Continh0us c0al: F u e l  Research Board  of  Grea t  Br i ta in  repor ts  on a 

. . . .  gasif ler  a t  Louis iana  are  presented.  A 4-hr. full-scale : s tudy  m a d e  during t h e 3 : y r ,  endin~ March  31, 1949, on 
test  was  n l a d e  wi th  gasif ier  tempel 'arures avera.-'illg the  enriel lment  of w a t e r  gas: by tl]e conversion of the 

• . about 2,200 ~ F. Tlle feed ra t e s  were: coal 2.30(~ lb. CO and  H.- to CH~. A reac tor  to t rea t  100-200-ft3 of 
: . pc}- hr., 0--: a7,000 std. c~.~. f L  pe~ hi':, and : s team 2.000 lb.::: w a t e r  g a s  wus constructed ill wliieh the ~ rann l a r  ra ta :  

per  hi'. A p p r o x i m a t e l y  70 000 std. cu. f t  of ~.'is per  h r '  : l y s t : w a s  placed in a ~er t iea l  pe r fo ra t ed : tube  6 i t : b y  ! 
was  made. The  gas. w a s  42e~ ' H.-. 37% C O :  16% CO.-, 1.25 in. enclosed ill a water - jacketed  Steel tube  1.S0-in. i 

" " : 4%- N.-; :and 1% :nlisceilane0as~ I t  i s  expected t h a t i  ins ide  d iameten  " : T h e w a t e r  g a s  entered th i s  n lbe  a t  the 
wi th  c0nt ihuons operati0il: the  CO: content  will he re-. . bottom, flowed up the annular .spaOe, and  reached  the 

• duced and a be t te r  syn thes i s  gas  ob ta ined .  : : _ ca ta lys~ bY free  diffusion, the  p r o d u c t s o f  the  reaction_::i'. 
: ::i :} : 496~ ~ .  R e s h a p i n g  : G e r m a n  Indus t ry .  Vol. 6 i ,  then d i f fus ing  back in to ' the  ma in  gas  Stream.. This  hr-~:~ 

, ..... : ...... r a n g e m e n t  permit ted of obta in ing.a  unifor ln tempera- - .~,~ 
l u r e  dis t r ibut ion along file length of t he ' t ube  Without ::~{'3 

Edi tor ia l  p resen t ing  Some argunlents  for  and a g a i n s t : : '  depos i t ion :of  C and a p re fe ren t i a l  Consumption of 1~ ~ 
the  d i smant l ing  of  t h e  G e r m a n  Fi~eher-Trop~ch. and so t h a t  c a se s  of low ]~- : CO rat io,  such ns blue w a t e r  %:!~ 

• , Bmerng~:o]n,]o~:: pr~dspt~effeet  that It will !rove on Get- .gas: could be used without addition ofH.4 F r o m  time "+-i 

4 ~" -- . f f~  ~ "~ ~ ' to n i n e  a s t h e  catalyst  de ter iora ted  a p a r t  o f  t h e  Cbarge "~}: 
~. v~. ~ . -  u m t e  a ~ ta tes  c o a l  Gasifl~ariou. : V01.60 " w a s  d i scharged  at  t h e b o t t o m  mid a ' f r e ~ h a m o u n t  added'.:~'!.~'" 

~: : . : .  1949! PP. 924--925r : .  : !  : ~ . :: a t  t he  toll- by g rav i ty  feed.  :With the" ch 'cu]a t ing  ]~h0-:~T~ 
: ~ : T h e  production of s y n t h e t i c  liquid fue l  occurs i~i 4 : :  a. t :2°0°,  t he . e a t a ly  s t  t empe ra tu re  was  a t  3 5 0 ~ = 3 7 5 ~ : ; ~  ! 

~]lstmct pl!ases : Coal gasi f icat ion ; gas  purif icat ion : lly= ; U s i n g  a: N17kleselguhr I : 1 catalyst ,  tile plant, perf0rm- 5~;:!~ 
. . . .  arocarbon syn thes i s ;  and ref ining Of p r o d u e t ~  Each - a n e e ,  w h e n p r o d u c h l g e n r i c h e d g a s o f 4 5 6 B  t u p e r f t ~ = ~ ; ~  

: : : of t he se  receives b r i e f  descript ion the  f i rs t  b:v.~id of  a . w a s  equivalenl:  to a yield of 2 100 lb. of CI-t~'per lb. o f . ;~ i~  
:-: : " " ": sectional d i a g r a m  of the Koppers  0.. stean~ gasifier:  : : ~ J : i n  t he  ~afa!yst ,  which I/ad a ~isefui l i fe  of  16S "days;: . . . . .  

: Hydrocarbons  are .synthesized f rom synthes is  g a s  eit]ier ~xleselguhr  was  found to be a n  essential  p r o m o t i n g  cam:  
: " :. ' i l l  a un i t  known as  a n  in te rna l ly  cooled conve r t e r  s t i t u e n t : o f  the catalyst .  Reduced  NiCO~ prepara t ions  

: through Whicl~ c001illg:oil i s  circulated,  or  in a siurr.~' m a d e  wi thou t  t h e a d d R i 0 n  o f k i e se lguh r  Showed n0 ac ~ 
. ~ype reactor ,  the  Laluo process  in which t h e  fiuldlzed . f l i n ty  f o r  CH. synthes is  <300o, ' W l / e r e a s  reduced 

:• . . . calais 's t  . i s  kep t  Suspended in the  cooling oil bY in te rna l  zNiCO~kiesel~o h r  ca ta lys t s  were  ac t ive :a t  temperature:  
: :  : . : 7':" c .  eu!atlon.: : !A l l . 4  p!lases represen t  a ~'ery :advanced:: '  a s m w  as  lo0 . Synthes is  w i t h : a  fluidized b e d  Of si~ ~ 
:~ s tage  m m s t r u m e a t a t i o n  a n d  au tomadc-c~n t ro l .  : : t e r e  d Fe  ca ta lys t  w a s : i n v e s t i g a t e d  a t  300o_340 o at  20. 

: :  ' 4 9 8  . . . . .  Br i t i sb  and  German  Ghem{sts C o n f e r :  : vat~. '--~r?:lu re .w~th the  syn thes i s -gas  r a t e  750-2,05.0 
• enee Vo l  62 1950 n n  895 89~ " " p o .  camivs~ per  n r  and  wi th  r ec i r cu l a t i on ' o f  

; ' . : :Xllled H i g h  C0mm]s~on  ha~ ~'~; , .~ ,~  : ~  ::'~ r e s idua l  g a s  a t  a.~e!ocity of  0.4-0.7 f t .  per  sec. to mai~-~ 
. . . .  o ~ , v v - ~ v  . . . .  e ~e rman  t a m  r.ne bed i n  a fluldized s ta te :  ~ Yields 6 f  hydroca~:  
: proposals fo r  t he  eonvermon of  ~the Krupp-Treibstoff-  b a n s  h i g h e r  than CH~ p e r  un i t  sol. of c a t a l y s t  per  l~.':~ 
• . . . .  =: w e r k  plant  a t  Wanne-Eickel  tO the production of h i g l J e r  w e r e  ob ta ined:up  to 30. t imes  those obta inable  by 
:" " : " : : : '  ' a lc0hols  by the  oXyl syn thes i s  process of Rul~rcliemie conventionalsvhthesisWithCocatalvst Difliculty:Wh~ 

t t e ~  

A.-G. The r equ i red  ca ta lys t s  Will be  m a d e  by  Ruhr- experience(1 with expansion and  dls inte~rat io~ o f  th" 
: :  - ;  n~hem~eer-~:;~j..;.,Kr_upp-Treibstoffw, e r k  p lans  tO produce a c a t a l y s t ' ~ ' a n u l e s  bv deposit ion o f  nonvolat i le  , roductS 

~ = ~  w lSrUuue[~, suea a s  so,vents,  p l a s t i c i ze r s ,  a n d  in t h e  pores  SUs~ns i0n  of  a powdered Co Catalyst  in  
. ~UrXi:iaan~,x;I~p%dU~stSf:r :he /detergent  :industry. T h e '  molten Wax (synthesis p roduc t )by  recirculat/0n of're- 

' :  " Chemischewerk B e r ~ k a V e n ' t h e  F°~cl~°m'~-rsi°n of . the  : s i dna l  g a s  a t  the proper  ve loc i ty 'was  a lso  t r ied.  ~6 
. . . . .  • of  Essener  Stelnkeh]e A - G '  I t  ha~ ~eer ' : :~P::~e~ dP~n ~ : ~ebtato~ re~ults, tequal to those with the convent ional  fixed 

: opera t ions  fo r  the  pur i f icat ion of  coke-oven gases  and : ou i r ed  c ~iaa]ySt~Jem~eratures !0oq15o h i g h e r  :wereA~ 
removal  of  po i sonous  subs tances  conld be  car r ied  n , e  4rm~o:~ ~ ,::T.:-'-='\ "~"  -~'; ~pace velocities: h ighe r  :~u.~..., 

: there  but th i s  su-ffnstion h -~  ~ne ~.~,, . . . . .  ,, , - .=7" ~ v~-  %-. ~.uueu a rap la  retract ion in ca t a ly s t  activn~'¢. 
' . .... ~ - -  "~ ~r~ ~ "  :~,=~,onec!: u-'ne p roanc t s  ob!aine ~ bY.liquid.phaS e syn the  ~ were  

-1 
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found to be more  vo la t i l e  than  those obta ined by" normal  
'operation a t  the  s a m e  tempera tu res .  I l l  s tudying  the 
Co cata lys t ,  i t  w a s  found  t h a t  a f resh ly  reduced one did 
not g ive  the  X - r a y  di f f rac t ion pa t t e rn  of  Co. T h a t  file 
ca ta lys t  does not conta in  bulk meta l l ic  Co i s  confirmed 
bY measu remen t  of  t he  su r face  a r e a s  of file ca ta lys t s  
and the i r  components .  I t  is  considered tha t  the  reae- 
gon  takes  place on isola ted Co a toms  and  not on bulk 
metall ic Co or  by w a y  of bulk  Co c a r b i d e .  I t  is  sng- 
gested tha t  under  ce r t a in  condi t ions  CH, present  ill the  

"synthesis  g a s  can t a k e  p a r t  i n  the  react ion.  Also, w a x  
fanned  on tile ca t a lys t  du r ing  synthes is  r eac t s  wi th  H.. 
to yield h igher  hydrocarbons  d is t r ibuted  'among tile 
different molecular  s izes  in n w a y  s im i l a r  to the dis- 
tribution of the  syn thes i s  products.  These  2 fac ts ,  
taken togetber ,  s u g g e s t  t ha t  tile final s t ages  of syilthe- 
sis involve a poiymerization-depolymerlzation equilib= 

~ S S ~ a A C r S  - 6 5  . . . .  

process axOth n v iew to  the production o f  ke~ones. The 
f a t t y  acids  were  saponi f ied  wi th  l ime  a n d  t h e  r e su l t ing  
calc ium sa l t  sub j ec t ed  to d ry  dis~illation. A m i x t u r e  
of  ketones of  g r e a t  v a r i e t y  w a s  ob ta ined .  Exper i -  
m e n t s  were  ca r r i ed  ou t  wi th  f r a c t i o n a t e d  f a t t y  acids, 
and  these s h o w e d '  t h a t  the: ketones  ob ta ined  corre- 
sponded closely i n  boi l ing and sol id i f ica t ion  r a n g e  to 
the  theoret ical  f l~ l r e s .  Various types  of  ke tones  were  
obtained.  Some w e r e  liquids, w i t h  a p l e a s a n t  odor, 
o thers  ~vere White so l ids  of waxl ike  appea rance ,  They 
can  be used in t h e  cosmet ics  i n d u s t r y  or  a s  plast ie izers .  
5 0 5 .  ~ L i g n i t e - G a s i f i c a t i o n  ]Plant a t  Grand  

Forks ,  N. Dak ;  Vo]. 23,1945, pp. 1242-1o-44, 
Federa l  B u r e a u  of  Mines  eomlnercial-slze pilot  p lan t  

fo r  the  gas i f ica t ion  o f  l igni te  is descr ibed,  and  a flow 
sheet  o f  the  o p e r a t i o n  i s  shown. The  p rocess  as  used 
i s  a combination of  t h e  Reyerson low~tenlperature,  ~on- 

-rium. When synthesis is curried out at abnormally low tinuous, isothermal system with the Parry vertical, 
t empera tures  and low t i m e s  of Coutact, appreciable annu la r  e x t e r n a l l y  hea ted  re tor t  bu t  ove r  a wider  
quanti t ies of a l cobo l s  a re  presem: in tile products pro- r ange  of t e m p e r a t u r e .  P a r t  of tbe :wa te r .~aS  p r o d u c e d :  
duced by Co cata lys ts .  These  resul ts ,  together  wi th  is  formed by t h e  reac t ion  I etween the  f r e s h  l igni te  nnd 
observotiOllS all t h e  deconlpositiou of alcohols under  i t s  contained mois t l l r e  lu the  upper  zone,  whi le  the  - 

• svn thes i s  condi t ions  a re  eousis tent  wi th  the  view that  : 
the alcohols a re  the  t rue  p r i m a r y  products  df  the svn-  llalance comes f ronl  t h e  lower zone ' in w h i e h  t h e  l ignite 

cha r  reacts  @irh s t ean i  passed c0un te rcu r r en r iy  fronl 
thesis reaction,  the  bottom of t he  r e to r t .  The 2 s t r e a m s  of  w a t e r  g a s  
501. - - . :  Su l fur  Becovery  in  Germany:  Vol. 64, combine u u d  p a s s  out  a t  tlie t t ,p t h r o u g h  the  center.  

]951, pp. 375-376.: : " : The  systenl is  des igl ied for  nn ou tpu t  o f  7:'~-80 cu. i t :  
Re 'dew of v a r i o u s  me thods  adopted in Gernlany to of :water  gas  per  hr~ p e r  sq. i t :  of l leated r e t o r t  surface.  

comba t : t he  shor tage  o f  S i s  g ive  m They  a re  divided Tlle unit  p r o d u c e s  33.000 cu ft.  o f  a 300-1]. t. u :  g a s  
: into (a)  d r y - r e c o v e r y  Processes" (b) wet-rCco~el'y • per  toll of ! igui te  con ta in ing  70-72% of  1~, T h e  H.- : CO 
i)rocesses, s u c h  a s  the  T h y l o x .  D u t c h  .Mines and r a t i o  con  be V a r i e d  fronl 1.S to:12,  w i th :  changes  i n  
Ka tasu l f  processes ; and  (c) scrubbing wi th  an organic  t empera tu re  and concentra t ion of  s t eam.  The  higllest : 

: :  !iquid, suel* as  the Alkaz id  and the Girbol:ol processes.  :* ra t ios  g iv ing  m n x i n m m  H:: production a r e  obta ined a t  
References a re  m a d e  to technical  documents  ell Br i t i sh  l o w  temilera tu l 'es ,  wh i l e  at  h ighe r  t emPera tu r eS  a 

- ED microfilmS, . " :  : " synthes is  gaS, Which i s  h igh hi CO a n d  su i tab le  for  use: : 
~Obla. ~ .  EXlmndin~ Hor izol~s  " fo iJ -0xo -Petro : -  in ~'ischer~TropsCh r eac tkms  i s  obta ined .  : # : : -  

chemicalS... Yol. 67 1952 lip. 95-9{}. . . , 506. - - .  : N e w  Sources  of F a t s  S o u g h t i n  Germany. '  
ImPor tance  is  sfl:es.~ed bf: the 0x0  process  :to t l ~ e  : Yo'L 23. 19457 p. 2SS4. : ~ . . . . . .  . :  : : ' :  ' . -  

petroleum refiner i n  upgrad ing  byproduct  01efins to T h e  ~:apidiy deve lop ing  synthes is  of  hydrochrbons  ' 
( a l d e h y d e s ,  alcohols and  other  petrdcllemicals~ -:: wi th  f a t ty  acids  in  t b e  ltlst 10 yr.  ( d i r ec t ly  f r o m  CO.- : 

: 502 ~HEMIC.%L" AXD ENoINEEIliXG N E w s : '  C a t a i r s t s  and  H.., O r  f r o m  . h y d r o c a r b o n s ) S u g g e s t e d  tha t  tile ~ : 
• Inves t i - a t ed  for  ' Synthes is  of Methane  Vol " do ~ynthesis of fat~ ( t h r o u - h  e~terifvin ~, f a t t r  a c i d ~  wi th  

1944 pp 19 1710 " glycerol) could soon be "lttempted on a l / r g e  ~cale Ill  
- : w i- • %i' ~ +i. * r~= ~..~ 1, .%,~ ^ .p rac tme  however ,  i t  became a p p a r e n t  t h a t  the  road : . , , a r k  on ~,le vn t~es l s  o~ ~ i  , ,a .  , e e n  ,cal'rl~,, ,,n "-" ' l : " " " 'm  • ~ +~, ~. +~. ,-, :~ ' . -- - . . . . .  ~ . . . .  f r o m  the f~ t tv  a v i d  t o ' n n  edible.foE 1.. ex t r eme ly  cam-  

:.: ~te~ a t  ~ :e  ~ a ~ e s e a r c } ~ o a . l ~  t~srm~n~ a.na a t  t n e . :  pl icated and e x p e n s i v e .  Th s iS ' the r e a s o n  why" direct  
, , , e  e a r th  ~a~lon x~r ldS~j  .~ p re , lnnna rv  ex- • • . "': l o  . ~ . " .  . .  . . . . . .  ". . . . .  ~ ... " .  7 .~yntlleSls h a s  no t  been takea  lip-Oil a l a r g e  techUlcal .-.~ P rat ion nas  lll(Ueatea ~nflE a .Nl  eal:alVSE 1. UKelV' [0 2 ~:" 1 ~ ~. z•_-~ ~ .~ S ~ " ~" • ~S ~ " • - .~ • ' . ~.. * . " , sefl,e. ~ynille[lg ~[aE 1. n.efl in. u-Death,  uowever ,  de- • w e  a sa i l  f a c t o i v  rn t e  of con~e[ 1011 a t  a high ~pace , . s • " " " ' ~ ~ cause  i t  n e v e r ' g e t s  rancid.  K c t u a l l y  I m h a u s e n  syn- 

velocity. A t  th e Fue l  Researcl.~ s ta t io f i  m o s t  o f  the , - thes is  fusu ished  a ,h igh-qua i i ty  edible f a t .  Because of 
4  jen ii a r?,? ° the above mentioned .nsatisfaotory as,ee   of a tota  

e ~ , g - - . . ,  , : s . , ,  e "  f a t  Synthesis f r o m  CO. and: :H:  bv  e s t e r  f o r m a t i o n . :  a talyst  for  w o r k  a t  a re la t ively  low t empera tu re  has  • - " . . . . . . . .  
: ,proved to be a N i  ca t a ly s t  p romoted  by :ThO.. and sup- • recourse w a s  m a d e  to bioellenlieal me thods :  Ill  th i s  
• por ted .by  kieselguhr . :  F o r  t h e  r e m o v a l  o f  S f r o m  field fundamen tu l  p r o ~ e s s  was  made .  S o m e  re- 
Water:gas m i x t u r e ,  a C u - C r  cata lys t :  supper[cO o n  : searchers  Succeeded .in •growing f a t - p r o d u c i n g  fung i  : 

• C Wag developed a t  as  low a tenlpera ture  as  ( y e a s t s ,  f u s a r i n ) ,  on:  e n t i r e l y : : s y n t h e t i e  mediums,  
The  Source of G f o r  th is  syn thes i s  iS snga~ (also 

lctive C 
!~0°:'C, A. hyd rogena t ing  ca ta lys t  of  t h e  MoS- type ntose" W i t h  th i  m "hod i - "  to o-~aia f "s s r e '  : " . . . .  " ~ - • pe  ~ I.  ' s et r l S  e a s y  ou  al 
~.St quired tO protect, the  poxso.nmg of t h e : C u - C r  eata-  " ' f r o m  tilnber by Wa~ O f  su~ar~  A f t e r  approx ima te ly  ~ 

" coat ,"as is useu, ~ metnocl zor compiere • " n: ~ - ~-~ - • ~ : l . . - . 4s hr. these fu gt contam lo,c of the origmal sugar ~ 
~OmvsPfs~tlon o f t h i o P h e n  w a s  developed w!t  h a MoS= : supply f o r m  o f  : fat  wlfich-IS- su i t ab l e  for, h u m a n  
:~ : . ? , - - , ~ w  :,~.: ? :  . :  . ;  ~ consumpt ion .  I n :  addi t ion,  a p p r o x i m a t e l y  15% "pro- 
)0~o ~ .  Fischer Summarizes Wartime Progress ..... ' rein. Is formed i ~he necessar~ ~ N= is derlved from: 

athetle Oil::Research. Vol. 22, 1944, p. 39 ! ,  amm0nium.sa l t s ,  n i t r a t e s ,  hlreal amides ,  o r  eas i ly  Syn- 
~' Digest  of a r ev i ew  of the  varioffs  proeesses  us ing  C : .  thesized a m i n o  ac ids .  : : : • /  
~Xides a n d  H-. f o r  the  production of syn the t ic  o i l s•  : 50~. J . '  O ld -Process  Chem{cals: :V01. 27, No. '4,  
~ormal-pressure synthes is ,  med imn-p res su re  synthesis ,  :1.949, p. 245: : : : ~ " , : -  
~nd the use  ' • " v . . . . .  of Iqz, Co, l:tu, and  Fe  c a t a l  s t s  are  briefly H : " " " " u on . . . . . .  . - - . . . .  l~ohm & a a s  Co. h a s  announced the -ava l l ab lh ty  of  
tOUChed p " : - : : • : 6 new. chemica ls  de r ived  f r o m  t h e  O x o  process. A ~0~. r . Ke tones  F r o m  Fischer -Tropsch  Process:  ' p i lot  plant  h a s  b e e n  Constructed f o r  : p r epa r ing  alde- 

'~6~ el. 22 1944 p. 2114. Petrol .  T imes  sol. 4S NO: :: hydes  catalytically, f r o m  olefins, CO a n d  H=. :The oiefin 
. . . . .  f i r s t  Chosen for  t h e  process  i s  d i isobutylene,  which re= ~',:L23~ 19~4 p: '747.  , '* ...... : : :  . . . . . .  ; 
:*~Extensive exper imen t s  h a v e  been Carr ied o u t i n  G e ' - .  ac t s  by file Oxo p rocess  to ~ v e  only  1 i somer .  ~ h e  
:~. any wi th  fat ty:  ac ids  f r o m  tbe  Fischer-Tropsc~a : carbonyl group becomes  a t t ached  to t h e  tm~ainal  e t a  
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produce 3,5,5-tr imethylhexaldehyde.  The  6 chemicals  caus t i c  po tash  leaving a skele ton  of  the  he a v i e r  meta ls  ' ) . . . . .  o f  extremel_v l a r g e  volumes of H,,  such as  a r e  524. - - .  Sep a-~-a~on by  ~dso rp~on .  1~4~I.. 6 1 , 1 9 4 ,  
now a v a i l a b l e a r e  der ived f r o m  th i s  nonyl a ldehyde:  N i  : C o  : S I  : : 1 : 1 : 2 p r o v e d m o s t  effective. A lmos t  -: ] ~ a i ~ e d  in the  off g a s  f rom large  synthe t ic  fuels  pp. 6"2,5-631; F u e t . ' ~ s ,  mo  . . . .  ~ : - - ~ - ~  - : .  ,~  , 
~ o n a n o m  ac~o, nonylamme,  nonyl  a ldehyde cyanohy- 100 cma  liquid hydroearbons  w a s  produced f r o m  l m * of • | ~:: ~ :n the t ic  N H ,  p lants .  Tota l  e s t ima ted  cost .of a S u m m a r y  of  t h e  development  o~ aasorp~mn , % :  
drtn, a-bydroxydecanoic  acid, octadecenyl aldehyde, g a s  m i x t u r e  in  :[ ~ass  " - ? | o,  --~.-:, -~e~'~,~ ¢~rnfh~tte nlants  is  85 000,000. Sur-  me thod  of s epa ra t i on  i s  g i v e n  w i t h  rezer.ence co tn~ 
and octadecyl  a l c o h o l .  Some po ten t ia l  uses  fo r  these 513. C~E~IV~n E~.X~II¢I~EaLWo Ox~-~on p ~ -  p . ~ ,  : : |  plan~t:r~eun~er~w'~yto~'det~rmine the  selection of  a product ion of  a c t i v a t e d  C f r o m  b i tuminous  coal, 
products  a r e  enumera ted  and  P r a ~ t ~  " V,~I "~" ~ ^  ~ t~ ~-~'-' "~:, ' ,= \ ~ ' ,  - l vy . .~  . . . .  w~ . . . . .  ~ -l~,,ut ¢0 ~vnthetie NH~ plants  me thods  for  t h e  ac t i va t i on  of C, a n d  nyurocaroon  
5 0 8  ~ ,  Blaw-Knox  Fue l  S~'nthesis Vol ~3 wh . . . . . .  h ~ ,  . ~ . , _  r~ ~,.~ . . . . .  " . I  --P~ *~o Uni ted  S ta tes  f r a c t m n a t m n  by m e a n s  of  f i r ed  beds  of  C a t tached to 

No 5 19~0 o 331 ~ . . . .  ,o .~-~  ~y,,, . . . . .  .,:~=ap v.. t , - a ~  conta in ing  ~rom 88- ] ~- ~ ,v  " . -  . ~ ~ ~ ~e~-~  Fischer-Tropsch c o n v e r t e r s  a n d  o p e r a t e a  i n  a m a n n e r  
" ' ' ~" • . ~oo/o ~ )  nas  recelveu considerable  impetus  recently : ~ ~- ,  ~ .  Methanol  Today.  • eL or, .~o. ~, ~ ,  • -~  *^ +~- ~ h ~ e ~ o ~ D h i t *  s ena ra t i on  of  va r i ous  

B l a w - K n o x  Co. has  announced the  fo rma t ion  of a and  i t  appears  l ikely t h a t  such a low-pnr i tv  O, can b~ : : i  ~ u u  o8"5--287 s~,m~a~r,~t;~f~'..~'o~ut~ons'-~nd~bv=the h~persorpt lon 
a~cc2~v~_val~i~indefayelwS]~ntt~es,snde~,a~tment; .~he n_ew p~'oduced for a sma!l fraeti?n ( abon t  4% or less) of : ( ~wo major processes are belng used to produce ~°~'~;;~-~be-a~.~nt 0 fans througb a to,vet 
~_ . • _:  . . . . .  . : . .  ~ :..~7:.,r:mn u~. ~ueis )my  . tnepresenr  cost o r n i g n - p u r i r y  gas,  provided i t i s m a d e  ] ~vnthetic M e O H :  Reac t ion  of CO and  H= and  oxiaa-  eounte 'rcurrently t o  hydroca rbon  yapors~ As  the  v 

eu~m~ca~s ann w m  ~ oaseu i n i t i a l l y  on the  ~'mcner- i n  l a rge  units,  operated a t  subs tan t ia l ly  cons tant  ra te  ~: =: - ~v ~a]a~f~tl fr ' l~' t ions of na tu ra l  n r  C~H, ~md ¢ ,n~  ~* ~ - ^ ~  +he l i , ,h ter  const i tuents .  Lower  down 
Tropech synthe t ic  fuels  process and  on re la ted  proc- a n d  instal led a t  the  po in t  Of u s e .  E s t i m a t e s  of costs ~on wc~.~,~,: ;~,  =~I'e~H ur0ducera a r e  l i s ted .  Est i -  ~ ; : : : ~ , ' ~ , , , " ~ : ' ~  ~,reater concent ra t ion  of  heav ie r  
esses fo r  m a k i n g  synthes.~s gas.  An ag reemen t  has  r a n g e  f rom $0.048 fo r  :[,000 cu. f t .  of  9o% O_. in  a plant  : ~ , t ~ a  -orodnction costs  a r e  $0.133 per  gal. ,  ne t  profit  const i tuents  which  d isplace  the  l i gh te r  m a t e r m L  
0een m a n e  w~tn ~ u n r c n e m m  and  L u r ~  for  l icenses and o f  48,000,000 en. f t .  pe r  d a y  capaci ty  to an  a v e r a g e  of " ~ ' :"=-¢ '~ o_~.~ ~or ~al T h e  ma jo r  % uses  of  M e 0 H  are  ;Ph,~ th roughout  t h e  l eng th  of the  column, a n  effect 
access  to all  process i n fo rma t ion  developed by thes e $0.:[2 includ!ng a l l . the  f a c to r s  in  power cost. I n  Get. ::~:. a~°u.~l.~'~'Syn~het~e-production-in 1951 sh0ukl  be about ~ s u ~ ' o ~ c e d ~ c o m p a r a b l e  ~to re f lux ing  in dist i l lat ion,  i 
G e r m a n  f irms.  'l he ne~ de lmr tmen t  will adap t  proc- m a n y  the  Lmde-Frhnkl ,  low-cost  low-puri ty 0 ,  p r o c e s s  .~' ~ n i l l i 0 ~  ga i_ ' and  wi l l  probab!y : reach 200 mi lho  n T h ~  bot tom section cons is t s  of  a s t e a m i n g  sectmn m 
esses, develop pl!ot plants,  des ign equipment,  provide w a s  able  to produce 98% Oz in a large  p lan t  f o r  :[.53 = gal. by 1953. which  adsorbed m a t e r i a l  i s  s t r ipped f r o m  the C. In  
eng inee r ing , . and  buil t  p lants  f o r  conver t ing  plentiful  p f .  per  m: ~ ($0.:[0 per  :[.000 cu. f t . ) •  Of  t h e  total  costs, : 

: fuels into. more  valuable chemical  ma te r i a l s  a n d  uP-  power  c o s t  amounted to 58.8c~. deprecia t ion 81.4%, - 520a. . Fisclmr-Tropech Makes  Progress .  Vol. a C.H, recovery u n i t  now in operat ion,  70.900 cu. f t .  
g raded  f o r m s  of hydrocarbons:  w a g e s  4.9%, and  Water,  l ub r i ca t ing  oil, and  cbemieals . -9 No o :[95 ° 250 of  gases  c o n t a i n i n g  5 .7% Of C~.H~ a re  fed into t h e  a , . . . .  ' " P  . . . .  : ~ ' ~ tower  per  hr  a n d  ,~pproximatetv 7.000 lb. of  a p r o d u c t  { 
509. Cost  of  Synthe t ic  Fuels .  Vol. 28, No. 4.9%~: Much research  h a s  been done i n  the  U n i t e d  .~ m a d e  m the o e~atmn of t h e  improve~ . "' " " " • , - - ' .  P rogress  - ' " P " " " "  " ~ .  ' ~ 1 '"~ mta i lun  a ,  ~ 9'~%-,, o f  C.H,. i~. el t,lined, pel..d'~x:. Act tvated ] 

:[5 1950, pp. 1187-:[189. S t a t e s  and  developments  by s e v e r a l  companies  are . Bureau of Mines  r eac to r  a t  Lomsmna..M~s~onrL l l}e ~ haa  been enmloyed to r e cove r  antf lnotms.  
commented  upon, a n d  a n n m b c r  Of applicat ions for new reactor  con' ,errs  75-S5/c/( of the  syn thes i s  gas  to . . . . .  

Ana]yt ica  ! s u m m a r y  0f the  econ0mic f e a t u r e s  of the  cheap  0.- a re  presented.  The  principal  n s e s  include: 525. Oxoa t ed  Oieflns. Vol. 63, No. 2. :[948, i oil. I f  coi)version can be raised, to 9()9~', the  process 
anmml  repor t  of the  Secre ta ry  of the  In t e r io r  on the  hydrocarbon-synthesis ,  s teel- industry,  and ga.¢-indus- synthe t ic  liqui d fuels  p rogram.  . can be opera ted  in  1 s t age  instead of 2, Overa l l  costs : p p .  2:[1-2:[2 , : .... . " I 
• t r y  applicat iens,  the technica l  f easab i l i ty  and  t im eco- are  being re(lured. ' F i r s t  commerc ia l  appl icat ion of  the  Oxo synthesis  : ) 

: 510." ~ :  Synthe t ic  Fue ls  P l a n t  for  Ind i a .  Vol. n0mic  Justificatten of wh ich  stil l  require  f u r t he r  proof. ~ i s  now Under w a y  by  the  Esso  S t a n d a r d  Oil Co. a t  
29, 1951, p. 1136. : 514. . Recent  Deve lopments  in Fi ie l  T4chhol: ~ 52i. "CH~.~tic,~L I.~DVSTaI~S. Alco!mls Above C, Pro-  F enl Gleans a~ )ca .Mon0x de and  t tvdro-  B a t o n  Rouge i n  t h e  h i g h - p r o c u r e  pe t ro leum hydro-  

d u c e d ' : ' r  - - "" C~^o o--: ' " ' : ~ena t ion  unit .  I s o - o c t y l  alcohol i s be ing  p r o d u c e d .  : Announcement  h a s  been m a d e  of p lans  for  construe- ogy. Vol. ~4, No. 4, 19=t7, pp. 127-:[32. gen. ¥ o !. 60, lv4~, pp. Z~--=oo. ~l'be price is  expected  to be somewha t  unde r  $0.30 per  n?. 
tion of a p l an t  for  the  Ka laga  Synthet ic  0 i l  Corp., Ltd:; Review,:  par t icu lar ly  of  t h e  progress  in  Fischer- T::~| 
of Cu t t aok ,  O r i s s a  by c i e  Pan-Europdenne d ' Ins ta l lar  : 

u n i t e d  ~ p r ima r y  a l coho l  b :  tl e .~ ' . . . .  -, . ' .  . . . .  z a t m m  a~e ~ , ~ - ., " . . .~ . : .  t ions et d 'Equipment  i n d u s t r i e l s  of P a r i s  and R u h r :  Tropsch  lu'actice in the  ~ ~ ~ n te rac tmn of 01efin~ CO and • ~ m a k i n ~  ~)lan.~ alSo" S t a n d a r d  Oil Co of  
• States.  ' : . : ~ |  Descr ipt ion of  t he  Oxo process for  the  synthesis  of I t  is  tO be u s e d  in m a k i n g  plast icizers .  O the r  o rgam-  

chemie A.-G. of Germany.  The  p lan t  will h a v e  an ini- 5t~. - - .  Liquid Fuels:  F r o m  Ligni te  in  A u s t r a l i a ,  ~ }/] ' Eh ove'r a F ischer-Tr0psch  c a t a l y s t . '  Infm:n!at ,on I ~) Ind{ana will p roduce  n o n y l  a l c o h o l  .at i t s  C~J m ~ d g  i 

. . . . .  . _ t ial  calmcit.x= of  1O,0O0 t o n s  expandible  la te r  t0 20O,00O ~oL, 55 N o  . . . . . .  and:  sfli¢~v b v G e r ~  .. - 7370~ - :: " :_: ...... . . . . .  : - duPo~ t  a r e  also i n t e r e s t e d  in=tlm product ion of high-  : : 9, 1943, p.~36.  : ~.-| taken f r o m  B u r e a u  of  Mines In fo rma t ion  C~rcu a"  p lan t "  t h e  Oroni te  Chemica l  Co., Texas  t, .,- ~ i 
tons: Synthes i s  g a s  wili b e ' m a d e  f r o m  powdered Coal ~:]  • A f t e r  s eve r a l  m o n t h s  of r e s e a r c h  
by to ta l  gasification~ T h e  I n d i a n  Government  lms m a n  scientis ts ,  one 0f them fami l ia r=wi th  the  develop- ! t  ~22 ~ N e W  CO-~H~' Converter  Pro~qdes Bet ter  . molecu la r -weigh t  alcohols, a s - i s t h e  Shell  group i u ~ts ! 

: agreed to  buy the  e n t i r e o n t p u t  o f  gasoline:" 5 Ind ian  : m e a t  of the  L u r ~  process  f o r  gasif icat ion and l iquefac-  T e m p e r a t u r e  Control .  Yol. 60, 1947, p :  ~ 9 3 . .  : pe t rochemical  p l a n t  i n  England.  : , 
: ' . Students wh o lmv e:been s tndYing i~ P a r i s  f o r  2 y r s ,  t ion of  coal. : i t  has  been decided tha t  the brown coal of ~ - 526. . :: ~ ' ischer~Tr0psch Fa t s .  : V01. 6~ ,  No: 6~::: 

Cio~e Control of t im react ion t empera tu re  in  the  new- - :  1949, liP. 914-915. . " will  0ae ra te  the  plant :  P r 0 d u c t i o n ] s  expected to begin "~TiCtoria . is ' -sui tabJe.for  ga s i f i c a t i on  a n d  a s  raw;ran-  : / : ~ ]  : est"  Bureau :  nf .~Iines Fischer-Tropsci~ conver te r  ~ 
.in :[952. :. - t e r ia l  f o r  synthe t iC-gas0i ine .p lan ts  T h e  expec t a t i on  : 

: 511. CHE.~XC,~n .~XD MET.<nr.~,r,c,~c,~n ENc, IX~:EaXXo. i s  t h a t  Amer ican  pi lo t  p lan t s  wi l l  be purchased  and ':,'9~" achieved'  in terna l ly  by vaporizing:  a h~rd roca rbon  o' : : Food and  A g r i c u l t u r e  Organ i za t i on  of  the  u n i t e d  Na~ 
i i l  f rom the  ca ta lys t  surface ,  ins tead 0f b~ m e a n s  of h e a t  ' t ions h a s  m a d e a  s tud~ of  synthe t ic  f a t s  a n d  presen ts  : G e rm ans  Inves t iga t e  Methods fo r  P r 0 c e s s i n g L i g n i t e  instal led.  

Vol. 4:[ "i934, p. 666: . . . . . . .  : .... . . . .  : 5 i6 .  " ,. south Af r i ca  P l an t  to Get Oil F r 0 i n  Coal. :: ' . :  exchangerS alone, as  in German  pract ice,  or  by a fluid- the  conclusion t h a t  m o r e  in fo rma t ion  on an  phases  Of 
lzed fixed c a t a l y s t  b e d  With a :heat exchange r :  a s i s  .; t heprob lem is n e c e s s a r y  b e f o r e l a r g e - s c a l e  f a t  syn thes i s  

A m o n g  compet ing  projects:  m u s t  be m e n t i o n e d  the  " Vol. 55.: No. ! .  :[.q-IS. pp. 207--203. - ' :  : :~:~] proposed in  t h e  c o m m e r c i a l  ins t s l la t ionS under  cou ~ is  advocated .  : I t  is  n o t  y e t  clear w h e t h e r  synthetm 
tim The  Anglo-Transvaa l  :Consolidated "~9:  struction in the  Uni t ed .S ta t e s . :  In  operat ion,  a true- f a t s  a r e  s u i t a b l e a s  l iuman- food  T h e  product ion.of : .  : .  : : : : : :  method b y  Prof .  F r anz  Fisc l~er .  t he  l e a d e r  o f . . .  - I nve s tmen~  Co ~. 

°-125°) . " a r t i f i c i a l  f a t s  fo r  i n d u s t r i a l  nse  in . the  n i a k i n g  o£ s o a p s ,  :! Ka i se r  Wi lhehn  Ins t i tu t e  f o r  Coal - l lesearch  in ,,~:,~1- : : wil l  erect, a n  oil-fr0m-coal plant:  a t  Vereeniging,  South ~i~:|= tion of  the  l iquid reac t ion  product  (boi l ing 110 
helm. Pe t ro l eum products,  f r o m  g a s o l i n e  te  high=' ' Af r i ca .  ~kcc0rd ing  t 0  . k ~  S. Hers0v .  c h a i r m a n :  t h e  .7~=~| i s  passed in  p a r a l l e l  flow~ a long  w i t h  the  .yn thes i s  " deters,ants g reases  etc., is  prac t ica l  and  would  release. ' 

. . . . .  mel t ing  paraf f ins  m a y  be p roduced  svnti~eficaih, f r o m  p l a n t  will b e n  replica of  the  s t a n d a r c l  Oil of  Ind iana  ~ ! ' ! ]  : gt is ,  t h r o u g h  ' the c o l u m n  of t~el le tcd ' :Co ca ta lys t  a t  :.: a l i keamoun~  o£ n a t u r a l  f a t s  for  food in countr ies  s u c h  , 
: ~ ~ w a t e r  gas,  m i x t u r e s - o f  CO a n d  H.-. "Tl~e process  has  p l a n t  a t  Hngo tom wi th  incorpora t ion  of improvements  : 

: "  : : :  : : been developed to the  point  where  :[60 gin. gasol ine  i s  : i n  the  p lant  a t  Brownsvil le .  H r d r o c a r b o n  Research,  ~ i ~  
. . . .  obtained per  m /  gas  a t  a l ines  ~herlc p r e s s u r e  and a : : :  I n c ,  w i l l  act  a s ' t e c h n i c a l  consul ' tant The  p lan t  Will 
: _ : t e m p e r a t u r e  be low 200 ° C. w i t h  a id  of higlfly ac t ive  :cos t  about  £14,000,000. . . . . . .  

:- : : c a t a l y s t s  (al loy skelet0as,  see  abs. 512) B y  an -~17 ~ Synthet ic  Fue l s  
~::, : ~: .: oll-circulatl0n Sys t em the t e m p e r a t u r e  of the  e a t a i y s ~  . p~ :13i-133 ~ 

:: : m a y  be kep t  a t  the  optimuni:: : T h e  f r s t  i ndus t r i a l  pilot . . . .  R e v i e w  Of ('level0~ments'and'~t" 
p lan t  w i l l  be s t a r t ed  i n  the n e a r  f u t u r e  by Ruhrchemie  ~" ' • 

: t h e  reaction,  vapor iza t ion  o f  the in jected l iquid holds : a t  ~/ 'esent :~ ;" : : : . ~ : i 
• . •  ture of the cotalyst at  th o¢l/s  0% oin : From Di .llatiou:to 0.-o:  'oL i 

I n  one cont inuous  r u n  of e " " ~ 0  6 1950 p 8 2 6  : " ~ : :  " 
loss in  c a t a h ' s t  ac t iv i ty -was  experienced.-  : : . ' • " .:: " • . ' : 

t h a s  ano the r [ advan tage  in t h e  remova l  of ~ Tennessee  E a s t m a n C o r p :  h a s  been p~0d_uC~oSmatlst ! 
.~lting w a x e s  f l int  h a v e  a lways  blinded t h e '  ~ a m 0 n n t , o f  ~sobutyra luenyae as , 'a  o y p r o u u  - , .:: 
t he ,  Co ca ta lys t s  a f t e r  a sho r t  period Of Oxo pilot  p lan t  : ~k pe t rochemica l  p l an t  -is b e i n g  con: : I 
I t  i s  e s t i m a t e d  t h a t  an  in te rna l ly  cooled : "  s t rue ted  a t  ~ o n g r i e w ,  T e x : : J T h e  m a j o r  p roduc t  is to; .~ 

L e0st about  t h e  ean/e :as  the  f luid c/~talyst ~ be nobutvric ac id  fo r  t he  product ion of Ten i te  I I ,  a eel- ,! 
. :ofaaydrodarbon:product pe r .day .  F U r t h e r :  - lulose a~e ta te -bu ty ra te  plas t ic .  T h e p r o c e s s t o  be Used : ,  i 
• r i de s  a more  flexible opera t ion .  • " ' i s  a modif icat ion of  t h e  oxo-synl~liesis: Propylene (are- .~  :! 
. P r o d u c t i o n  of F a t t y  Ac ids  by Ai r  0 x i d a -  enmably  produced bY p ropane  c rack ing)  will  be  r e a c t e d  
;araffin w a x  Vol 6(J~ No ~ 1"947 P 64  ~:::  wi th  a m i x t u r e  of  CO a n d H =  to f o r m  a m i x t u r e  0f:n-- 

( :  . . ! * : ~  , ;~ : :  : . :  : :butyraldehy'de a n d .  i sobutyra ldehyde,  These" will be . ". 
Ge rman  memo(/  as  p rac t i cea  a t  o p p a u . / '  f rac t iona ted ,  a n d  ox ida t ion  of  t he ' l a t t e r  compound w i l l : : '  ; 

. . . . .  A . -G.  Coal, coke liffnite, pea t  coke  and  charcoal  m a y  i n  synthe t ic  liquid fuels  p roduct  
• : a l l ' b e  used a s  raw. m a t e r i a l s .  W i t h  a c o k e  pr ice  o f  . :518 ' - Synthet ic  F u e l s  

: R M .  i 8  gaso l ine  may.  be produced a t  a Cost of R ~ I .  ( :  .'Vo]. 55~ No.  9, !9-i8 , p ; 2 2 5  = 
• 0 . 2 2 p e r k g .  or  R ~ . 0 1 6 5  p e r l  I t i s  roped tha t  a n i n -  S tudy  iS being m a d e  by  t h e  

, creased yield m a y  permi t  a reduc t ion  in tl i is cost : t o w a r d  es tabl i shment  of  a s t  
"5!2.  ~ .  S y 6 t h e s i s  0~ .Liquid H~,droct/rbons" pe t ro leum indus t ry  based  On gas  

: '. " Vol. 41, 1934,p :216.  : ~ : ~: ~ c0al. Costs a r e b e i n g  ca lcula ted  
• . • . : capac i ty  f r o m  100 OO0 tons  to 1(  I t  ~s possible w~th h~ghly ac t ive  Co or  Nt ca ta lys t s  " ' , 

: : :  . . . . . . . .  o o - • ' of  gasol ine  and  byproducts  Pre l  
• whmh r e a c h  m a x n n u m  c a p a m t y  a t  - 0 0  C,  t o t r e a t  a- a 1 ^O ̂  0O0"o : - " ; -  

gas  CO :H.-  : : I : 2 wi th  a lmost-conlplete  convers iou :  . .  ,u u;t -~ n pmn~P~aee ~n e ca,, 
, m e  out lay zor  a uu ouu k w  pow of CO in 1 lmSS, wi th  up to 7 0 %  liqui  d hydrocarbons.  , ~ , " "  • 

F i s ch e r  h a s  lately: succeeded in r ep l a r ing  the  preci )i- . 519. -. N e w  W a y  to l~Iake 
..... : rat ion ca t a ly s t  fo rmer ly  Used w i t h  ske le tons  o f  alloys, :. 57, No. 3i :[950, p. 6 9 . . ,  

i : w h i c h  tul le  Up ohly ~ Of the  V01iime occupied by t h e  ~ :  ~ A t o m i c  Energy.  Commiss ion  pli  
prec ip i ta ted  ca ta lys t s  wi th  : a lmos t  the  s a m e  capacity:  p l a n t  to produce h e a v y  w a t e r  ] 
Ni-A1 alloy, as  wel l  as  N i -S i  Co-St  and  Ni--Co-Si Were cheaper  process a} only about  on 
~sed f r o m : w h i c h  the  A I  and  S t : w e r e  dissolved b y  " T h e  process to be employed i s  1o 

au ;  of, l ~ i n e s  In format ion  Circular•  7376, : g ive:~t -butyr ie  acid• . . , : i 
md  1495). i The  paraffin w a x  used  m a y b e  . . . . . . . . . .  " )y the  hydrogena t ion  :of b r o w n  coal, f r o m : -  527a c ~ s ~ x o ~  TSADS ffOUmW.~ Synthet ic  Fue l s  m 
or  f r o m  the  Fisch4r-Tropsch synthesis .  I n  i S o u t h  i&frica. :~ Vol. .129, 1951, p~ 3 3 7 . .  " ,i" ~ i 
t should consist  of s t r a igh t -cha in  hydrocar  S 0 m e ' o f  t h e  technical  featUrea of  t he  Coalbr0ok pr0J- 

m a l l  amounts  o f  branched-chain  o r  - ect  a re  presented• Product ion  of  abou t  200,000 ton s i 
only. s - - -  ' ~ ' -~ ~'-~-'~ ' ~ "  i s "  of l lnuid fuels  annua l ly  wi l l  be  ba sed  on a eambina- i 

rocaroons.  - l ' n e  pre~erretL u~a,~ = ~ s , -  : " ,  -- • • . . . .  b " fion of improved G e r m a n  and  A m e r m a n  ~ e r s m n s  of  m e  
l. S com l~.unds, and .phenols  should no t e Fischer-Tr0Psch~ process  t h e . f o r m e r  be ing  a de~e!op- 

t hey  l na im t  t ae  oxmacluu. . ' . . . .  " 
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m e a t  o f  tlle Ruba'chcmie and L u r ~  colnPanies, the 
l a t t e r  of ~I• ~V. Kel logg Co. The pr incipal  difference 
between t h e 2  methods  lies in t he  ac tua l  synthes is  
s tage ,  especially in t he  types of  reac tor  vessels• eat-  : 
a]ysts ,  and process  techniques.  Tile coal w i t h  26-29c]b 
a s h  content  will be gasif ied in a Lu rg i  p r e s su re  :plant 
t h u s  enebl ing the  g a s  tO :be generated under  the  ac tuaI  
p ressure  used  f o r  t he  subsequent synthesis ,  300-430 
P. s- L The :RuhrchemIe-Lurgi 's  "Reet isol"  process will  
be used for  t he  g a s  purification. The  combined process 
Is considered the  mos t  advan tageous  economical ly be- 
cause  of the g r ee t e r  flexibili ty of operations.  Whereas  
Kel logg 's  powdered-cata lys t  method yields  essent ia l ly  
fuels,  the iRuhrchemie.Lm,gl process m a y  be directed 
e i the r  t e  fuels  production or  to a l a rge r  ou tput  of p a r -  
affin wax  and  base  s tocks  for  chemical  manufac tu re .  
Improvemen t s  in the  fixed-bed technique of the  German  : 
process  Permi ts  an : increase  in the daily output  capaci ty 
f r o m  an a~'erege of 2 t o  about  50 t o n s / d a y .  I t  is  ex- 
pected t l m t  50,000 tons ;yea r  of p rhna ry  ln 'oducts  will  

= . be obtained f r o u l  the  1Ruhrchenfie.Lnrgi plant,  and 
' 150.000 tons from the  Kellogg plant, Which will use the 

ta i l  g e s  fr0nl the German plant- ill the  syuthesis  
operation. 

528. CHEMICAL TnkDE .7OFRXAr, AXD CHE.M/CAL E N G I =  
XZEe. Hydrocarbon  Synthesis  F r o m  W a t e r .  Vol. 99, 
1936, p. 50. 

: Winters lmll  .&.-O. of Berl in  end K a s s e i  i s  to menu-  
l e c t u r e  synthet ic  fue l  by a modification Of the  Fiseber-  
Tropsch  pr0eess and for  t h i s  purpose h a s  founded a 

of  C atoms.  T h e s e  synthe t ic  f a t s  apIle.'u: to be ass imi-  
l a ted  wi thout  a n y  physiological  d is turbance to the 
h u m a  n system.  
533. ~ .  Edilfle F a t s  F r o m  Fischer-Tropsch Wax.  

Vol. 105, 1940, :p. 235. 
References  to la rge-sca le  exper iments  on file ln•Oduc. 

t i0n of "e r sa t z"  f a t s  by  the in teract ion of  glycerin with 
the  f a t t y  acids  m a d e  by the ca ta ly t ic  0x idn t ioa  of  the = 
paraff in  wax  f r o m  the  Fiseher-Tropsci l  process )lave 
been f requent  in t h e  (:'ontincntal press  over  the pas t  year  
o r s o .  Production 0f  glycerin by fe rmen tq t ion  of  sugar  
solubles, a process used  by Germany  in 1.¢}14-15. may  be 
revived,  but i t  i s  m o r e  likely tha t  the  al l-synthet ic  route 
to glycer in  f rom prop~qene will be the  one chosen• 
534. ~ .  I r o n  Cata lys t .  Vet, 10S, 5Iarch  1, 19411 

p.S• 

N e w  Fe  ea ta lvs t  t h a t ' h e s  been developed recently in 
t i le la imratory  of Dr• Ki t e  of the  Ky0to  Imper ia l  Uni- 
ve r s i t y  is  claimed to be quite es  efficient nS the German 
( ~ O  c a T n ] y s t  ill t h e  :prodaction of synthe t ic  petrol by t ] )e  
Fischer-Tropsch and a]]ied processes; A. pilot phlnt f o r  
i t s  uti l izoti0n is to be erected. (See Br i t i sh  Petent  
529,390, abs. 1861.) 

535: ~ :  ,F i t tV  Ac ids  Fr t  l Paniff ins .  Gormhn Ex-: 
pcrience With W a r t i m e  Process• V o l  1~6, 1945, p p .  
30(,)-311 ; Die  C ~emie. wl]. -.';7, No. 1-2, 1044, Ill). 6-11. 

I l e v l e w  of the a r t / c l e  l~y L~ 3Iannes  (nbs: 2170). In  
t lm development of  a f a t t y  acid indush.y  ill Germony : 
f o r  the  nlanufact l l re  of  soap a n d t h e  pl'odllctioa o f  sub- 
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Inves tment  Co. fo r  p r o d u d n g  l iquid  fue ls  f r o m  c o a l .  
The fo l lowing s t ipulat ions a r e  g i v e n  : Production shal l  
be s tarred w i t h i n  a pelSod of  4 y e a r s .  Production i s  to 
be 76,000-100,000 gaL per  yr .  The process  to be used  iS 
the genera t ion  of  gases  f r o m  C m a t e r i a l  and the  ca ta -  
lytic conversion of  the  gases  to :petrol and  petroleum- 
like bydrocarbons .  The coal used  shal l  b e f r o m  the de- 
posits i n  Vrede fo r t  in the O r a n g e  F r e e  State. All of 
the coal in each  seam is to be use(L and  no coal conta in-  ' 
ink less t h a n  30% ash is to be re jec ted ,  unless i t  can  be 
proved tha t  rI~e propert ies of  such coal, o ther  t h a n  i t s  
ash content, r e n d e r  it  uusui tabie  fo r  t h i s  purpose• Ti~e 
Government wil l  not  g ran t  n s i m i l a r  l icense to nuy o the r  
concern fo r  a per iod of 4 yr• 
~ 3 8 . - - .  South Africon Syn the t i c  Pe t ro l  P lans .  

Vol. 1 2 2 .  194S. p. 44. 
In  his  s t a t e m e n t  for  the  gene ra l  meet ing  of Adagio- 

Transvaal  Consolideted I n v e s t m e n t  Co.. Ltd., a t  5 o h a n - :  
: ncsburg.: Dee. 19, 1947, A. S . :  PIersov  reported t h a t  

r ights  to  the  syntlmtic petrol  process  del:eloped by 
Hydrocarbon Researcb.  Inc.. h a d  been ohteined. Ap- 
plication lms  been alade for  l i ceuse  to produce 60,006,- 
000 gel, of petrol  and 10.600:000 gal .  diesel oil p e r  yr• 
The factory wi l l  cost £12.000.000-£12,500.600 and t a k e  
2-3 yr  to e rec t .  : : 

194S--49, a c c o r d i n g  to "%.ufbau". The  :plant i s  a g a i n  
producing  I~una synthet ic  rubber .  0 i I  hyd rogena t i on  
i s  2 5 ~  of p r e w a r  rate .  
5 4 4 .  • Synthe t ic  F a t t y  Acids  in  Germany .  VoL 

1 2 5 ,  1949, p. 410. 

According  t o  D i e  chcmische  I u d u ~ r i e .  D i i s se ido r f  
the  :Hydr i e rwerk  of  Rodleben n e a r  Ro.~lau ( f o r m e r l ~  

• . f ° s . . "  , • , . - . _ 

t e r i a l  i s  to be used  in the  m a n u f a c t u r e  of  soap.  T h e  
n e w  p h m t  wi l l  h a v e  an annua l  capac i ty  of  0,400 tons  
per  Year• T h e  fla.'st section, 1 8 5  tons  per  me., is  expected  
to be r e a d y  soon. 

545. • Fischer-Tropsch P/nnt~ Vol. 126• 1950, 
p. 616. ~" 

Both the  Gove rnmen t  and p r i va t e  p ressure  g r o u p s  
in. wes te rn  G e r m a n y  a re  d o i n g . t h e i r  a tmos t  to keep  o~om.? of the Fischcr-Tropsch pi.nts intact and ~,, 

• I e lahon.  AS the m a n u f a c t m . c  of syn the t i c -o i l  prod-  
UCtS is  UOW a prohibi ted i ndus t ry  and ns the  need 
for  r m m i a g  the  p lants  fo r  fl~e production of Gatsch  is  
no  longer u rgen t ,  the Fedora1 ~ i in i s t ry  of Econoluics  
has  subndt ted  to  the  Allied exper t s  a m e n m r a n d u m  
sugges t ing  centers ' ion of the  r e m a i n i n g  phlnrs to  t h e  
synthes is  o f  alcohols. The  G e r m a n s  now m a i n t a i n  

::539. . Syn t ! l e t i c  F a t t y  A c i d s .  VoL 122, 1948, t h a t .  by su i t ab le  lnodificatiou, tile process can  b e  p• 70. " " , 
. . . .  operated w i thou t  :production of  any" hYdroearbou f r a c -  

Product ion of sYntbetic ~a t ty  acids,  On: u l imi ted  tions. Tile convers ion Can bc completed in 6-S months .  
scale, has  been r e sumed  by Deutsc l i e  F e t t s } i n r e w e r k e  The: v iews  o f  t h e  Al l ies  a re  not  known . I n  a n o t h e r  : 

e t  Wit ten Since small  a m o u n t s  of  F i seher -Tropsch  direction the  F e d e r a l  German G0vernment  has  a i r e l d y  subs id iary  styled the  "Mittel  Deutsche 'lh'eibstoff und s t i tu tes  for  tlle na tu r a l  edible f a t s ,  i t  was  f~ und that  the ii!l 
i . :: Ochverks  A.-G."~ w i t h  hcndqaa{'tcrs ill 'Kassc l  a n d  n ' n  g.atsch b a t e  been received wit!l  the  r e s t a r t i ng  of  the  been snccessful  i n  negotiatio,ls w i th  the  Allie~ 

pr ihci lml  sa i t ab le :mate i~ ia l  avai lable  i n  Gcrumny Was ~ -, Flscher:Tropsch plants  a t  Cnst rop-Rauxcl  and  Wanne-  : h a v e  agreed  t h e t  Gel~enbqr,. r~ , ,~ - .  • o . . : .  T h e y  
in i t i a l  capital  of  R31 500.000. Tile now plant ,  which i s :  the  waxy  paraff inie  bvlu'( duct produced ill t le synthe- . . . .  Eickel. :Tllese. Wi t t en  w o r k s : w e r e :  idle froiu t i l e  end  refinin~ th i s  re'on05 ~ho~lg]~-no~v" t ~ e ~ w n i t a  r e s u m e  " 

i f : .  ::- b e i n g  finenced en t i r e ly  l)r the WintershMl Co.: is  cx- s i s  of  gasoline bx the  F isc  e r -Tro l seh  l n o c e s s  T b i s -  of the :war  unt i l  September.104, . . . . .  : . : : :  :pressure h y d r 0 g e m l t i o n  process::  ~Tlle main~',..1;ailggl~ - : 
peered to s t a r t  i n t h e  ~nid'dle 0f 1 9 3 7 :  Tlie p r o c e s s e n i 5  :product a t  o rd ina ry  t e mpe r a tu r e s  i s  v i rnml ly 'who l ly  : s t u c k ' w i l l  be c rude  oil f rom the E m s l a n d  fields, of  
ploye4 h a s b e e n  established on thc 'exper in ien tn l  S c a l e : :  :hydroc,~rbons, pa r t ly  !iquid aud imr t ly  solid, w k b  iso- , : ]  5 4 0 . - - .  :G e r ma n  F ischer -Tropsch  "Pla i t s .  Vol• 
a t  ,~ plant  .at t h e  Rauxe l  Niti '0gen W o r k s ,  which the  a n d  hranehed-cilain compounds, these latte~ • increasing . ( ; |  :: : 125; 1949, p: 410. : , : ;  : : : : which la rge  s u p p l i e s  exist,  supplemeuted :hy inl:ported , 

• . . . . . ,  . . . . .  :!!] ' : _ . , g : . . .  : .  , . : , = e c k u e r  Co . . . .  : . . . . . .  e l  f rom ti e  erma.American Oil C o .   td: Tl ,  c 

_: 529; _."C:T--~ ' Fisci ler-Tropsch Process  in Fi'ance~ W e n  wi th  : the c lo se s t  control of- the oxi~iat  oii -lad 1,~ : }':~| •' g . , - ,  9 produced -S . l r t6  t o n s  - a s  oi ~ " - , sel oil and  about  1 000 tons  
" ~, ol. 1O0. 1 9 3 .  p• "-'12 Gas  Times  t e l  13, -No ~ 15S f in ing  s tages  and  t h e  use  of the choicest  h v d r ~ , . v h . n  i;~ | p r imary  lU'odncts compared w i t h  24;83S r0ns, 5anuar .v-  v .• . . . .  : • :: , ~ .: 
• ~9~r~ p. ~s .  : : : - : ra,v msteriai, liumerous m desirable and o~e',:o.~i'~ii~i ? i i l  ~ a e  ~ : ^  ~ale .vi~i~ in. f i~%cd :prodnct~ was: ~ c n -  ~4fi _-=--=--- Gel~an .v ' s  on  ~n d u s t r v--Fischer- 

. . . . . . .  . . . .  byproducts  were 'p roduced  u h ell lowel -d  ~ha ,-;~m .':,~ :'~:I me, ±o.~lll t0u~ Koeaslu I - 453 ton~ kogas in  I I  : t ropsgn ~ ' lants  -~ot To :Be Resta~ h A p lan t  for  the  production of motor  s p i r i t  f r o m  coke: ~ ~ . . . . . . . . . . . . . .  , . ,~  .~¢ - -, . ~ , - ,  , . . . .  • . - ' ted. Vol 1 6 19~0 
: .  de t rac ted  f rom tile qua l i t i e s  of  the  f a t t y  acids" of 10-20 : ~  (] ' 4,4o3tons, Paraff in  Garscb , 2,949 tons ;  and  h a r d  p a r a f . ,  p. 9S4: : , . . . . . .  . - , ; o ,  , a s  recently been put  into operation at  H a r n e ~  in die  

..... : :  P a s  de Calais  d i s t r ic t  of France.  Th i s  p l an t  which is : G a tom range  ~ ; B y  t h e  mtr0duct ion  of  imln'oved earn- -~;~i ' : n ~ ? , u  tons. , .  : . ~ ~ •: . . . .  ~ .  : : .  ÷, R e g m ' d m g  r u m o r s  tha  t F i s c h e r - T r 6 p ~ h  'p lants  in  : 
: .  ? . ease  d o n t h e  F i s che r  pt'oeess, h a s b e e n  d e s i g n e d  f o r  a n  ',: ~YStS, accura~ e ~empera tu rc  control, and=the a~:oidance , ~ /  " ~ '  ~ "  ~ e r m a n y s  ~ y n t n e n  c u u  a:lants~ t e l •  . . := , : .mlr  w e r e  Stlil producin~ des i te  h " " : : 

. . . .  annua l  production of 20 000 tons o f  Spiri t  ~ Of o~ e~omdatloa tl~e,.,e h a s  leon some i m p  .ovemeht i n :  ~ I  . . . . .  124.1949 p 336 . . . . . .  . . . . . . . . . .  h g h  official Of the  ,&merica~ H i ~  o t  e .~ l~ed  b a n ,  a_  . . . .  " . . . . . .  • . . . .  ' " ' , ' : ' , , : : ? ~--  . . . . .  ~ J ~ l l ' s  xue~ 
530. ., .New Fischer-Trou~ch ~ l a n ;  ' ~rS~ . ^ .  t he  quah tv  of t h e d e s l r e d  produc t F i g u r e s  quoted fr0m ~I P r o d u c t i o n :  of synthet ic  p e t r o l . a n d  oll in G e r m a n y  : a n d  power :  branc!a reported t h a t  t he  l a s t  o nl.nnt~ : :  

. . . . . . .  ~,. ~v±, l auora to ry  m v e s t l g a t m n  s on t h e  c a t a l r s t  oxidation of ~ I  " is still :prohibited &t Present  "~ u l a n t s :  us  n ~, t h e  work i  lg on the  method had closed down D,~  .~l~-~-~:-tn ~ 
;:~, I Flscher-Tropseh 

: : ~ ° l  : terials~for t h  

: " . . . .  1937 p. 346' ~ : :  : ....... . . . .  • '  . . . .  F i scher  Tro " ~till 
k .~.. .  ' .  " : ,  . - .  ~ . . : - . , -  : . . .  •- ; psch Pa! 'af f in :wax res idues  s h o w  that  out of-  rhe~ iorocess a r e  ,:producing : p r i m a r y  :ma- ' : w h e n . a  t e m p o r a r y  allied product ion  permi t  exp i r ed  "~ - 

b: "~t:.~aC'%nelPna*~Y~,n~ne l~a t~ '~ .~°¢ 'm  2u.t~k.endorf G : m  . . . .  a . t o t ~  ~ . a t ty -ac~ymld  of- v~-60%, 20-25c/e consists of . . . .  a!s~ ~ m a n u f a c t u r e  of  f a t t y  ac ids  and S y n t h e t i c  ( ~The ~ o r t h  Rhme-W'es tPhal ian  Economics :Minis t ry  h a s  : : 
" ; capi ta l  of 1 5 mill ion R~r ~. ' . '~:~l^~J.e.~se.~nm'~ w m i  .a ~-~+~.t~: ac*.os.w~n~z- a~oms  ~.:on~ng f r o m  1-9, aud of  this: ::i  ~etergents fo r  t h e  soap  and wash ing -powder  i ndus t ry  T/_Y ' ' n  ~.t corn snoumer  to G e r m a n  indus t r ia l i s t s '  hopes  

: ; f a c t m ' i n g  ca ta lys t  f o ~ s e ' ] ' l ~  ~he l '~ l )~° l se~°~ma '~  " . ,  ' ~'o[.rn]cato~U~'~.~ C°#S*,.stso 0z z¢-tt~y a Cuds : r v i g i n g  n.om , ~ | ,  5ermission:  h a s  been W e n  f o r  2 plants~ o r ig ina l ly  , :  ~or . a : envmg [:he i ndus t ry . :  Whi l e .p r i ces  Of bas ic  m s - :  
~ r o ~ .  ~ . - -  . . . . . . . . . .  r - - ropscn  . . y - - . ,= : :  . . . . . . . . .  r aoou~ .uc/o:oz the -pa ranm ~'~:~-~I': " uUu[,ior nydrogena t ion  of coal by  the  B e t  ms  ioeess  ~e, l a ~  cspec lany  coke had  r i sen  b u to 1 a 

• : : • . . . . .  . lmze~ to Uo:  w~tl~ a lit t le CO. F r m n  the results ' q f ~ I  m be used to a l imi ted  extent  f o r  t h e  hydrogena t ion  of  sales  p~lces f o r  P~odacts h a d  rmen n o  more than  50c~ 
. ,  ' : 53L ~ :  Pr0dact i0n  of  Motor F n e l  in Germany  . - r e p ° r t e d \ l t . w ° u l d  n o t  al~Pea.r t h a t  the  production of ~'~ | : ~ : :  residues f rom t h e  ini t ia l  ref ining of  impor ted  crude oils ~ a e  pr ice  oz c a t a l y s t s  was  3 t imes  t h e  p r e w a r  level ;  i 
:- : t e l .  101, 1937 p: 592 .  . . . .  : '  . . . . . . . . .  : ~ a ~ .  a.cms oy P a r a m n  omdat ion  is  a process tba~holds ~ , ~ -  and also fo r  t he  prodnction of syn the t i c  ammouim s ~  ~ e  on~v W e s  t German  :p lan t  produciug t h e  

Tota l  ca ' . " " m u c n  muucemen t  to a n y  Country havin~  rea~0nable: ~':%~ ~:~Y ~ : : . . . .  : : ~ ys  s, a~:uoernausen-W, 1 -- , _ • ~. paci ty  of all  lnischer-Tropsch p l a n t s  in  oper- sunnl les  of  na tu r a l  ~-**~ -~.~- " . . . . .  ' ~ ~'~i ' -~% ,- ~i .  -------"  : H y d r o c o l  s New H y d r o c a r b o n  Synthesm . . . . . .  . 0 t en ,  : w a s  ~ 0 r k m g  a t  con- 
at*on or  under  Construction in Germany  is 700 00 a -^-~ . . . . . . .  " ~ "  . . . . . .  " ' ~ 2 5 ~ - '  " r m n t  Approach ing  Completion :: Vol 124 1 4 ~ s iderably  reduced capacity.  Gelsenberg Benzin A - G  "~ 
p e r  y r  as  agai l  s t / 9 0 0  OO0 t0ns bY t h e  h v d r -  a / , .*;^-  536 ~ South:  A f r i c a n  S y n t h e t i c  Fuel  Plans "~(' ~ ,2  ~,z~' .' 9S9 . . . . .  ~e  senm):cnen mad.Umon Rhemmche  Braunkoh len  . . . . .  . , , ~ ~ ~ g ~ . ~ , ~  • _ . . . .  ,. ' . ¢-~ ,~:~,' _ ~ : : . . : - . . . .  

. process  I t w i l l  be severa l  yea r s  before thes~ ule~,,,.~ : Vo l .  121 194 , p 484 . : . . . . . .  ' . . . .  " ":~' ~;!"~-'~ •"'Inifia~ ~ , ,-+~-" ~'h~-~^~*;,d h a t  . . . .  ~ Kra f t s to f f  A. -G•  at: Wessellng, a r e  m a k i n g  p e t r o l e u m  : : - - • ' . . . . . . . .  e . : . ~ k ~ : '  . , ,rod . . . . .  - ,~ =~v=~,=- - . . - o r e : t he  end of  t h e ;  f r  • ' • . . . .  
. . . . .  ~arPae~tiesfan boe_a~ained, tbe  ant icipated,  p r o d u c t i o n  - _ Ang lo -Transvaa l  Consol idated  I n v e s t m e n t  lia~ p l a n s i ~ ' ~ : ~  ~ear. Coproducts  of the  new p l an t  in  excess  of  300 000 < z o.m ef_ude ell by. t h e  h igh .pressur  e B e r g m s  hydro-  ~ -" 
: ) ~;-~i". ,= ~ '"  7 ~mg -°U,?vv: r0ns  a n d  900,000 t o n s  i'espec- : t0  erect  . anew oil-from-cod I p lan t  on  ,Vaal River  near  : , ~ . ' ~ } f x 0 :  Of water-s01uble oxygenated compounds  a re  :to be s e~at&u, process  ~rom ~ c r m a n  and  imported c r u d e  .... 

. . . . .  ~• : : : . . . .  : . '  ' V e r e e m g m g .  Hydroco l  COrli. wi l l  a c t a §  e o n s h l t e n t s . : ~ < ; S e p a r a t e d  and  refined by $tan01ind 011 & Gas  Co to . . . .  on•:  ' ,-ogerner t h e y . a r e  expected- to  process. 1,000,000 : i 
5 3 2 .  ~ .  S y n t h e t i c : F a t s  V o l  105- i939  u -  o 3 5 -  T-h, e p i n n t w . H l h a v e a  capac i ty  0 f60 ;000000ga l  0f  high- ~ 2 ~  ! ,Yield:methyl e t h y l  n:propyl, i -butyl,  and  ~-amyl a'leo. : 0 z cruue 0 fl th~s yea r . and  2000,000 tons by 1952. 

: . 2 3 6  : " " ' ' ~ "  - : • oc tane  gasmine  and 9,000;000 gal.  of  Diese l  oil yearlY. ~ ! ~ ! '  ,aols; acetaldehyde,  :propionaldehvde and  burr ra lde-  " ~ o  new P lan t s  opera t ing  0n the  Berg ius  process  w i l l  " 
: " : I t  i s  r e ;o r t ed  t h a t  Ge rm anv  is  in enibarl-: o n J m  - : S o u t h  Afr ica  wi l l  s t a r t  ¢ i t h  lowrga'ade: coal t o  m a k e ' 2 ~ !  ~Yde; acetone,  methyl-ethyl  k e t o n e ,  meth£f-propyl  " be b ~ l t  in  W e s t  Germany .  More c rack ing  p lan t s  a r e  : : 

Scale production o f  ~vnthetlc  ~ m m .  ~o, :  " • - 'go: sYpthes*s gas, b u t t h e  Subsequent  processes  a re  i d e n t i : ~  ~" ~e t°ne, and  methyl-butyl  ke tone;  a n d  acetic, p'ropionic : planned. : , . . . .  
g lycer in  and t lm acid's obtainc,~'e'~;, ~ . ~ :  ,ma~e  n ' o m  : caJ__]~'*tn tne A m e r i c a n  •modification o f  the  F i s c h e r ~ ' : ~ " -  ~an_dL_buty t i c  a c i d s •  These p roduc t s  wi l l  be d is t r ibuted  : 547 ' I n d i a n  C o a l ~ n : D i ~ '  ~ - ;  ~o~ 2~-^  . . . .  

' , .. _ . . .  . ~ . . . .  --,~ener-'±rop~ch ~.rupzcn process: : - ~ - 4 , , ~ ; :  oy uni ted  S ta t  d n ~ i n l  I~,ham~o.le ~/'no " ' • " ~ - " £  " - 7u,- ~*aa~•- ~ 01..t~O~ d.~JOU~ I 
:: w a x ;  if: Is  a s sumed  t h a t  the  Zlvceriu would  h a  ~ x . , ( ~ . '  : ~ q ~  . . ~ ' : . : . t t l ~ - r : i ~ V  . . . .  es In  . . . . . . . . . . . . . . . . .  i * - - •  ' :p~ J-~/ao• ' i 

iz . . . . . . . .  ~ . . . . .  - "  : ~ o -  ~ .  Coa t  u i l s  in  South Afr ica .  ,Vol. 123: 194S, i s ed f r o m  propylene. The  synthet ic  p roduc t  w o u l d :  :p. 503. ' ' I~-~-~.: :~.euua ~rorks Production. Voi Ja~ " Indian Government has granted'h license t '  B i 
- : ~ '  1949 p 410 ' ' " " . . . . . .  n a i k  a n . . . . . .  o P a t -  : I : ; , , .  , .  . . . . .  . . . . .  : - s spo sor  f o r  erection of a F i scher -Tropseh  p lan t -  d i f fe r  f r o m  t h e  na tu ra l  f a t s  p r lmar f lyqh  t h a t  t he  com-: - ;Union Government  h a s  publislied a copy  of  the  draf t  II~t4#~'-i Leuna W o r k s  n e a r  Merseburg  (1Rupiah  zone re  " a t  Ta lcher  in  

ponea t  synthet ic  acids  h a w  both odd and even  n u m b e r s  : l i c e n s e i t  propo~es to  g r a n t  to Anglo-Vaal  consolidateCI I~,~ff.~ duc,~ - - -  . . . . . . . .  " . ) p - O r l s s a  on the  eas te rn  seaboard,  Produc-  
I ~ % ~  ~ . o u , w u  m e m o  tons or n i t rogenous  fer t i l izers  in  t i0n is  expected t o  begin some  t i m e  in 1 9 3 1  T h e  ~:~.~ - , : , . . . .  . • 

' . . . . . .  : . ...... : -  . . . . . .  
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plant ,  coming  f r o m  ~he French  •zone of Germany,  will 
h a v e  an  output  of  10,000 metric tons /yr .  The  Gov- 
e r n m e n t  h a s  also cont rac ted  w i t h  Koppers  Co., Uni ted 
S ta tes ,  to p repare  p l a n t  des igns  for  u t i l iz ing  lower- 
g r a d e  I n d i a n  coals  for  synthetic-oil  m a n u f a c t u r e  b y  
hydrogena t ion .  The  p l an t  will  have a n  output  of  
100,009 me t r i c  tons of  p roducts /yr .  ,'rod will requi re  " 
a cap i t a l  inves tmen t  of  220,000,000 rupees {£16.5 
mi l l ion ) .  
~48. G e r m a n  0 i l  P r o c e s s i n g .  Vol. 125, 1951, 

p .  36. 
Ru h r chem ie  A.-G. and  the  Omnipetrol  Oil Process-  

i ng  Co. of K a r l s r u b e  ( r e p r e s e n t i n g  the Wes t  German  ' 
i n t e r e s t s  of the  0 m n i u m  F r a n c o i s  P~troles) have  con- 
cluded a cont rac t  p r o v i d i n g  f o r  close cooperation in 
oil processing.  The  cOntract  provides  for  the repa i r  . 

of  different  a v e r a g e  diameters ,  500-10~, and  the  mag-  
net ic  susceptibi l i ty X of  each was  de te rmined  in a field 
of 700 gausses .  X diminishes  by about  10% as  d de- 
creases  f r o m  500 to 100/,, then more  r ap id ly  to only 
about  25% of  the  in i t i a l  value fo r  d = 1 0 # .  Extrapo.  ~;: 
l a ted  t0 g = 0 ,  x=20--30X10 -', or approx ima te ly  tha t  '~  
of powdered ar t i f ic ia l  rhombchedral  F~O,. '~. 
552. - - ,  [Adsorpt ion in Prec ip i t a t ion  of the [: 

Hydrox ide  F r o m  FenCe Sulfate; ]  C o m p t  • rend., : :  : 
c o l  206~ 1938, PP- 1249-1251, 146.%-1471, 1955-1955; 
and  col. 207, 1938, pp. 5~e--61; Chem. Abs~ col 3 ° : :  
1935, pp, 4854, 5269, 6516. " " " '  " ' 
In  prec ip i ta t ing  f e r r i c  Oxide f r o m  a solut ion Of fer r ic  

su l f a t e  wi th  KOH,  the  magnet ic  suscept ibi l i ty  of the  
P ree ip i tnn t  i s  a s t r o n g  function of t he  coucentradon 
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from h.vdrocarbons by  oxidat ion,  chlorination, sulfo- used : A f e r rous -b .~ed  ca ta lys t  in  the  gaseohs- reac t ion  
chlorination a n d  ni t ra t ion,  a n d  the  reaction of olefins phase,  and  a Co-based catalysn: i n  the  Hquid phase .  
with compounds  conta ining hydroxyl ,  w i th  HOCL CO, The  final p roduc t s  incIude app rox ima te ly  I7~;% gasol ine ,  
and H= . (eatalyUcal ly) ,  and  wi th  formaldehyde .  T h e  -oils, and  lub r i can t s .  I t  i s  proposed to conver t  t he  
importance of  these  p r o c e s ~  in the  Aus t r i an  oil in-  B e r g k a m e n  p l a n t  o f  Essener  S te inkohlsn  A.-G. to pro-  
dustry is considered,  duction of  g a s  f o r  normal  h e a t i n g  purposes by  h y p e r -  
5~7. CH~OST.t: Y. [Wash-Oil  Problem.]  ee l  u. Kohle,  pur i f icat ion a n d  detoxif icat ion of  coke-oven gases .  

c o l  37, 1941, pp. 961-902; Chem. kbs.,  c o l  37, 1943. Proposals  f o r  conversion or  d isposi t ion  of the  o t h e r  
p. 6110. 4 F t sche r -Tropsch  p lan ts  h a v e  no t  been announced.  

These  p lan t s  a r e  : Ruhrchemie  A.-G. a t  Oberhausen-  
Paraffin oi ls  f r o m  brown-c0al t a r  and  low-viscous oils ~ Holten,  capac i ty  65,000 t o n s  p e r  year .  ; S te inkohien-  

from the  Fischer-Tropsch  hydro¢~rbens  syn thes i s  berg  w e r k  Rhe inpreusseu  a t  Moors,  73,000 t0ns  capac-  
process a r e  both being success fu l ly  used for  benzene i t y ;  D o r t m u n d e r  Paraf f in  W e r k e  of  Dor tmund ,  50,000 
scrubbing. ' . . . .  tons capac i ty  ; Gewerkscha f t  V i k t o r  a t Cas t rop-Rauxel ,  
558. C~OUL~T, G. [Residual  Gas  F r o m  Fischer-  61.000 tons  capac i ty .  

Tropsch Synthes i s  as Town ' s  Gas.]  Gas  u. Wasse r -  CHL', P . L .  gee abe. 1269. 
and  excess of base  employed. T h e  h i g h e r  t h e  con- : fach, c o l  $3, 1940, pp. 497--499 ; Br i t i sh  Abe. 1948, CHn'~iRov, G. L See abs .  33261 3327. 
eentrat ion and excess  of base, the  h i g h e r  the  magnet ic  B, I ,  p. 64. ' 
suscept ibi l i ty  of the  precipitant .  S tnd ies  conducted Composit ion Of the  gas  va r ies  r a the r  widely,  m e a n  ~63. C~%'FAnOV, G. L . .~xa  A~T0XOV,X, M . F .  [ R e t a r d a -  
a t  the  Bureau  of  Mines  have shown t h a t  precipitated 
oxides  prepared  f r o m  f e r r i c  n i t r a t e  behave  v e r y  Simi- : v a l n e s  be ing :  CO:. 17:  CO, 9:  CH~. 33 ; H.-. 20:  X=. 20; t ion of  t he  Bel l  React ion 2 CO = C -5 CO:.] B u l l  I 
l a r iy  to the  oxides  s tudied  above. " C,H,, 0.7 v o l u m e  gc~ T h e  calorific va lue  i s  wi th in  the  acad. sci. ~l R .  S. S., Classe sci.. tech., 1947, pp. 3 8 1 -  ] 

town's  g a s  range ,  but  t im high densi ty  and  low f lame - 389 (in Russ ian ) : ; :  Chem. Abs., v01. 42, 1948, p. 3648. : ] 
553. CltEV.%LIER, R.. ~L~.THIEU, :S., .Lxn GInAR0, ~. .~eed r ende r  i [ s  behavior  unsa t i s fac to ry  un less  it  i s  : Eecoml)osi t ion:  of  C 0  by ~he Bell  react ion on a n  F e  : i 

[5[onograph of : F e r r o u s  Bor0ferri te~] Bull. sn~ mixed wi th  no~ less than 2.5 volumes  of no rma l  town'S ca ta lys t  is a 1s t -order  r eacd0n  over  a pressure  r a n g e  
cairn., col. 15, 1948, pp. 61i-(;15 ; Chem. Abs., col. 42, :~ : " 2-200 ram. CO a n d  a t empera tu re  r ange  350°-750 °, and  : 
1948, p. 7649. ' 1  =-as. " - - .  See abs. 384. obeys the eqna t ion  --dp/dl=kl . , ,  where  p is  t h e  pros-  
Mixture  of 2 'gin.  Fe.-0~and 3 gin. -X~L-B,0~, heated in " | : CHO',.'IX, P. See abs.  2329. sure  of CO. O v e r  n t cmpera tu re  r ange  of 350°-450 °, 

a P t  boat a t  1,000% is  ] 'educed wi th  eiti~er H.- o r  C0;  ~ |  : ~9 .  C~lIsw~sco.  5 .  [ P r o C e d u r e  for  Ob tah f ing :  Syn-. " t he  react ion r a t e  changes  accord ing  to the  A r r h e n i u s  
the  cooled m a s s  is  t rea ted  w i t h  3 _V HN0~. and the ' :  thetic ~-llcohols F rom Gas Mixtures . ]  Chaleur  e t  equation v=-4e.--z/ '~r, wl~ere E ,  ' the ac t iva t ion  e n e r g y  

of  F lscher-Tropsch  ins ta l la t ions  of the  Ruhrchemie  
A.-G.  and  the  construct ion of a refinery a t  0berhausen• 

. : T h e  c rude  oil supplied by 0 n m i p e t r o l  f rom the  Middle 
E a s t  wil l  be finished by Ruhrchemie  A.-G: A process- 
i n g  capac i ty  of 200;000 tons  is planned. T h e  oil will 
be topped i n o disUllat ion p lan t  and the res idues  

line, Gasol ine output  is e s t ima ted  at  100,000 tons /yr .  
sThae e¢~-.'ciS e ~ h n a t e d  a t about 10,000,000 RM. : 
- % ~ y .  L n ~ . % I I K E R - Z E I T ~ . ' ~ O .  [Synthet ic  Fuels  P r o d n c :  

tmn . ]  J u n e  15, 1~51; Chem. Trade  Jour. ,  c o l  128, 
1951, p. 1502. 

r e s idue  is  dr ied  a f t e r  being wasbed  witl~ hot H:0;  %~] " Chem-ische .Werke '-Bergkamen; the Krupp  T re ib s to f f  L ikewise  the oxidat ion of a m i x n i r e  of  2 gin. fine Fe ::;~i' i n d .  voL 15• No. 167, 1934~ pp. 456-458; Compt.  rend.  i s  34,000 cal .  pe r  tool. The  addi t ion  of CuSO~, 

A.-G.  of  Wmme-Eicke l  and the  Gewerkschaf t  Viktor  of and  4 gin. >:a.-B,O:: hea ted  In N.~ a t  1,000 ° and  ] voL 14. 1935, pp. ")-3-25; Br i t i sh  Chem. Abs. 1935,L r e t a rda t ion  of  t h e  react ion h t  a t empera tu re  u round  • Cas t rop-Rauxel  have  decided t h a t  the Pre~en~ pr ice :  ~ ox dized ~!~!~' Cong. c h a u f f a g e  intl., 3d" Cong. Pa r i s  1933 ; F u e l ,  AI: (S0 , ) , ,  o r  MnSO,  to the Fe  ca ta lys t  causes  a m a r k e d  
4~0° , :5~  Df CuSO~ or  kh(SO~)~ completely i nh ib i t i ng  ~ : ~ of c0al :renders '  resumpt ion  of l i qu id  fuels  ~roduccion :. : w~tn air ,  yields c rys t a l s  of the borofer r i t  e B:0~.Pe:0~.4 . ~:~: o~ . o 9 4 ° 3  

by t h e  Fischer-Trbpsch  process  uimcon0mic 3 tFleO~l The product  appea r s  a s fine black, opaque, err ".i~i : :  B, p r - o 9 ,  Cb :m.  Abs., ~oL _s, 1,34,  p.. 6 _ .  . : the react ion.  T h e  re t a rda t ion  is  less pronounced a t  . 
. comp,'ufies ore  t o . o p e r a t e  the i r  plants  oulv for  the " ' ( m b i ¢  crys ta l l ine  ne :ed les .  T h e  boroferr i te  is : ::?.:~*~ . Method c 0usL t s  of  bubb!ing)~ gas  nnx tu r e  tl~rougn:: : h i g h e r  t e m p e r a t u r e s ,  b u t  the  effect is sti l l  l a r g e ;  a t  

. . . . . . .  : p roduct ion  .of :hard paraffins,  pr0pvl alcohol iind ma- r e a d i l y  a t tacked  b y  di lute HCl• bu~ less  l eadi]y by :.~::'i H-.0 at  o r d i n a r y  pressures  in the.Presence of  a cata lys t .  650°750  ~ 5 %  CuS0~ ret~rd~ the  react ion by a f a c t o r  : 
- ter ials" which, can be :  p r 0 c e s s e d . ' i n t o  s rn the t i c  de: I~.~SO~ and HN0~:  t lmresnl t in~2"soludon shows 'pr0per  - ~ : ]~  . - Tbe:exper inlenta l  ap lmra tus  is  lnctu.red and  d e s c m b e n . ,  of 40 wherensSC~-Al.-(S0,~;etardsitby a f a c t o r  of  12. 
t e r g e n t s .  ' .: . : . : ,  " , : : u e s  of B~0~, Fe'* and Fe~+• The consUtut ion i s  bel ieved ~<,~| Formaf iou  of  ~1e0H f rom CH~ is  behoved to take  ph~ee More s t ab l e : sn l f a t e s ,  Na.-S0~ M g S 0 ~ ,  and  CaS0~; a r e  

sa~ PH~.~,;~X_XT/-n~ ~ ~ r~i ,  - . ~ .. ; _ :- ' to  be : - - : - :~ '1  : ~ s follow.~" C H ~ + H . 0 = C O - b 3 H :  : :C0-1-3H:=31eOr~-I- . . . .  less effect ive in  r0 ta rd  I g the  reac t ion  The  i nh ib i t i ng  
; <-~e~l~e~:~:,],:~a;,~,:,;~_~.~em~cai ~Pln~arl0U x0r . : 0 0 " : ::)~:~:J : H. _-I v Old of  5 7 ~  Was  o b t a i n e d .  ~EtOH Was a l so :  : e f f e c t  i s  cuhsed  poi~ouing of  t l ie::eatalvSt by  t h e : ' :  i 
. . . . . . .  18 1930 n,) 796=799 ( 'hem ~h~:  ,n~ . ) ~  ~fl:a~ . . . .  • v ,  / \ ~  ~ v / \ v  .~;rzi| prepared f rOm go. mlxtuie~.  10 refs .  - - S-contaunng decompo~inou products  o f  the  sul fa te~ 

• n ~ , Q 7  ' ' - ' ' ~ / ' \ / . . . .  ' ~ , ~ ¢ ' ~  . . . .  ~ 8 0  C H a I S T I : % A ' S E X  - J  A E q u i l b r a m  B e t w e e n  pr inc ipa l lvSO= . . . .  

R e v i e w  of the  l i t e ra tu re  c0mnr  sin,, ehln,~nn~,l ,  nv : o :i! Methyl F o r m a t e  and Methanol  and S o m e  Rel'~ted . . . .  564 CHVF.AR0V G I ~._~n AVERBUKII B:  D. [ I n i t  a l . .  
E m h b r l a  ,]oul Chem See 19 6, pp  413-4 1 i d a d o n  water-ga~ react ion react ion wi th  ~C0 mid  CO.- 5~4.  C~I~VE~A~D, P [Metal lographic In te rp re ta t ion  of . " q " ' " ^  ^~." *-'~- " -  " - ~ R a t e  of Reduc t ion  of H e m a t i t e  and Magne t i t e  b y  ; 

decomposi t ion int0 C' and  H.- and  prepara t ion  o f  h igher  ::- the  I a s t ab i l i ty  .of Reversible  Ferronichels . ]  : Cofi/pt. : Cl}em. Abs.,  col .  2v, !u:~o, p. 1 , ~ ,  . ( Hydrogen . ]  Ztschr .  physik .  Chem., v0L B-~3, 1936, 
For  t h e  reae t i0n  2 H . - + H C 0 : M C = 2 M e 0 H  l o g . . K ~ = :  pp. 334-345; Chem.  Abs. voi..31 1937 p. 24 . ,  

• : : hydrocarbons ,  carbides,  and  H C N .  • - rend:,  col. 223; 1946,:pp. 1074-1076; Chem. Abs ,  col: ' - - (3 ,016/T)-53 .61  (over.  a r a n g e  of 150°-~40 °) ; .} ~ R e d u C t i o n  of  h e m a t i t e . a n d  magmef i te  by H_-= w a S : :  
':(. , : :  c~E]t rxov,  I. B . . S o y  abs. 151. : :: : :  :. : : :  : :  41, 1947;:p; 8 0 3 L  .~ .  ,,~--- 0 ~*,::~, of recovery..  ':~ -: Me0H-}-CO=HC0.-Me ] o g ~ K E = I ( 1 3 5 0 / T ) + 4 . S - ~  For -  s tud iedbe tween300OnndS00o  a n d a t p r e s s u r ~ s b e t w e e n .  i 
:. . . C ~ : : : =  P R ~ : : a ? :  12:0: :~ Th~e'~e~eCtrJer~;:o~0~!S~accom;~mmdbygraphRe :~ ! . , '  these: v a l u e s  the  reacti0n C 0 + 2 H . - = t % f e 0 H : i s  col- : :  O l a n  d 0001  m m : H g  The  antocata ly t ic  n a t u r e  0 f -  

' _ , precipi ta t ion and  severe  c o i t r a c t i o L  T h e l s t  stage : : c u l a t e d : l o g K ~ = - - 4 S 9 6 / T - }  -5.43. ' : : :  ' :: the  r e a c t i o n i s  satisf~c/orfly'explained-bYtheforma-: ~' ! 
: . . . . . .  -. 550~ C~EV,UnS~, .~xn.B£ovr,~ Z.:. E . . [ T h e r m o m a g -  . i s  i n  general ,  an  expansio~ effect f r o m  room tempera- ;~ ( 561: " . Equi l ibr ium B e t w e e n  M e t h a n o l  and I t s  : ti0n of a c t i v e  cen te rs  d u r i n .  ~ [ h e  coarse  of the  react ion. : :  
: ne t ic  P r0per t i e s ;o f  F e r r i c  Oxide.]  Bull. soc~:chim. , : t u r  e to  !75 ° ' bu (  elongafi0n-thne Curves show a c o n -  "~! " : :  DeeompoSit ion:Prodncts .  5 o u r . . A m  Chem. S0c. c o l  ': Above 600% the  lower  r a t e - a s  compared wi th  t h a t  a t  . . 
.' . :  vol.~o ~e4;  No.,, o,~o~193~, PPr 1735-1742; Chore:. Abs. , :vol;  .•traction, . . . . . .  , . . . . . . . . . . . . . . . . . .  p receding  the  expens ion .  T h i s  i s  at t r ibuted ::~. : : :  ", 52, i930, p.~3165 c h e m  Abs~, Yol  24, 1930 ,p  4981 5 lower t e m p e r a t u r e  . . . . . . . . .  :is due to recrys ta l l iza t ion  0~ t h e s e  

.. 32 ,  1935.1}. 3219. " . - - -  to  .precipitat ion o f  eement i te  f a v o r e d  by the -Mn in ' 
: ' : .  c0efl icients  of : m a g n e t i z a t i o n / x  a t 2 0  ° a ~4 720 ° , : :  f i l e  a l loys ,  wh ich  sUbtracts  F e  f r o m  the  ferro-Ni and'.:  

: w e r e ' m e a s u r e d  by Cur ie ' s  metl~od, for  some 20 Fe.0: .  ' d imin i shes  dens i ty :  To Suppress th i s  i n s t a b i l i t y . C " :  
: : " si~mples di f fer ing in p r e p a r a t i o n .  Fo r  these  the  Cul'ie should be held b e l o w  0.05%, r e m a i n i n g  C should b e .  

: . - p o i n t  i s  : remarkably .  c0nst~nt  b e t w e e n  690° a n d  7000 s tabi l ize  d wi th  T i  o r  ?V, and  the  pieces  should  be t r e a t e d :  
• Above th i s  t empera tu re ,  x is  c0nsmht ,  With a mean .  before  use to pi~ovoke ~ l l  precipi ta t ion tha t : ca , i  occar: 

- " : -  va lue  of  19X10 -~ a t  720°;:even when the  oxides  contain;  555 C~IL~0,~ L .  %" ~r :D TOPP' .~ ]D Product ion ' o f  
t r aces  of  i m p u r i t i e s ,  Th{s v a l u e  appears  to  be a lower  : - :: M e r s o l  P r ~ d u c t s " a t  L G. Far 'benfabr ik  -Wolfen 

:;:: i ~ : " ' l im i t  fo r  t h e  suscept ibi l i ty  o f  Fe:O,  and  charac ter izes .  ~ B I O S  F ina l  R e p t  1305 1946, 7.pp P B  79,230 "~  \~ 
. . . . . . .  - . . . . . .  ; 3 a - F e : 0 , .  I t  is t he  v a l u e  fo r  v e r y  f ine,  ar t i f icial  oxide :~e r so l . i s  m a d e  b y  sulf0chlor inat ion of  the  h~droca~ ,< 

: a t  o r d i n a r y  tempera ture ,  f o r  v e r y  .finely pulverized ben  Mepasin (obta ined bY hydr0gena t ion  of  "Fischer-" -~ ~ 
hemat i t e ,  f0 r  hema t i t e  a long the  crys ta l  ax i s  as  well ~ T r 0 P s c h  Kogas in )  u s ing  ul t ra-violet  a c t i v a t i o n .  Gives 

:: : ' a s  f o r  al l  the  •oxides abbve t h e  C u r i e  point.  The  dif- ' de ta i l s  of method.  • Pe t ro leum hydrocarbons  w e r e  ~nof : 
. f e r e n t  p repa ra t ions  a t  20 ° gave  widely di f fer ing va lues  considered economical ly  usable. . . . .  

: ofx . . . . . . . .  - : :  .4 
: _ .  ? ~  . . . .  : ! • " : . . . .  5 5 6  0 H I W A L A  A. IFormationofi%fineralOllbyChem~ 

':: : " 5~1;' UHEV.~UER, ~.~, .~XD M~THr~U, S• [Var ia t ion  in : : i ca l ' In te rac t ion"  of i%Iineral O i l  Hydrocarbons  a n d  .~ 
• • . Magne t i c  Suscep t ib i l i t y  of ~Hematite P 0 w d e r  W i t h  t h e  Synthetic  Product ion  0f D e r i v a t i v e s  ] 0es terr .  : 

v%0 , pp. Obem.-ztg., v01. pp 2-6; B tis  
: "  'r ~ ~ ; "~ •, " i - " , P  • - . ' '  B, I , ~ p • 2 3 8 . ' :  

: T h r e e  s a m p l e s  of hema t i t e  w e r e  separa ted ,  by pew- R e v i e w  of  in terc0nvers i0n  of hmdr0carbons by Crack- i~ 
ce r ing ,  s i f t ing,  and  lsvlgat ion i n E t 0 H ,  into 9 S a m p l e s  i n g  and condensat ion,  t h e  f o ~ a t i o n  o f  der iva t ives  

Chr is t iansen% Work was  done in  1917-18, no t  in1926;  centers.  • : . . . . . .  : - ! 

• ' . . . . . . .  - "  "N . . . .  ~ e n u c m g  ge is .  ' • ~- F l s c h e r - T r o p s c h  P lan t s  Chore. Eng. vol. o~ z o .  1 1 ,  , . . . . . . . .  ~ • -- u , ~, - ..,.-, ' 
• 1950 pp 164-165 - : : :~" neUe l r o n : u x m e  Dy i-iyorogen.., dee  aos. D~.  . " ' : :. 

. W e s t e r n  German~"s  6 Fischer-Tropsch p lan ts  were  565J C~iV~o~irV,Jdl , ( l '~X.DL~a~u~e~ciAn:~_e[nRte[  - 
r :  " - r: u i l ization o r, aUCU0n OZ u.i e s o  ~ ~ ,- : emoved f r o m  t h e : r e p a r a t i o n s  l is t  fo t f . ~ r : - . . . . . .  " ' • " ' 

: p roces se s  acceptable  to t h e  Allied ~ i l i t a rY  Secur i ty  ~ I :n~el~o~u ty  ~ : d ~ , .  ~ fF~r r~c  O ~ d e b y : ~ y d ~ : : . . .  
Board• A l r e a d~  Under w a y  i s  t he  convers ion  o f  t h e  g =  • J  ~=~-= ' : 'x  ~2" ~-"~ ". ~^ : ~ ' - "  ~ ; , ~ .  -'-- 

pp IIU~--III~ t=nem ~os COl ;~ .t~O p ouu~ ~. Kr t ipp .Tre ibs to i fwerk  a t  Wanne-Eicke l  to the  0 x y L :  : • ' ;  . . . . .  : ~  ' ~ ' " =-'" 
~rdcess. W o r k  is  5eiug done b~ L u r g i  in  col laborat ion" : A p p a r a t d s  i s  desc r ibed : :  Ar t i f ic ia l  and na tu ra l  Fe.~0~ :.. 

-with R u h r c h e m i e  A.-G. and  is e'xpected to be c o m p l e t e d  eontalning:  98 .6% Fe..0z, 0.35% Ah(1), and  1.1% Si02:~ 
: in the  Spr ing  o f  1951. : I t  Will h a v e  an  output  o f  3 0 , 0 0 0 . .  were  used.  F o r  both, an auteca ta l~f lc  cha rac t e r  o f  t h e :  

tons o f  a lcohols  per  y r . .  T h e  O x y l  synthes i s  (not  to' b e  . speed of r educ t ion  by  H.. w a s  r e v e a l e d  sharply .  T h e  
the  Oxo process)  i s  applied main ly  to : l s t  s tage,  r educ t ion  to magnet i te ,4ls  no t  au toca ta lyUe. :  Confused w i t h  

• obtaining,- in addi t ion to-hydrocarbons,  alcohols w i t h  . The  r e m a i n i n g  stages,  be l sng ing  to the  type of  in te r -  
: 2 -40  C a toms.  Alcohols and  neu t ra l  oils a r e  worked  up  surTaeei•eactions~ proceed autocatalyt ical ly .  T h e  a h e m -  

and s e p a r a t e d  to yield pr imary '  alcohols With a pur i ty  a lous . eou r se  of  the  reduc t ion  Curve above 600 ° i s  d u e  
_. ~)f 95-98%, sui table  for  use  as  solvents o r  sof teners  " t o  changes  in  t h e  micr0porosi ty  and  u l t r amic roporos i ty ' :  

. o r  f u r t h e r  p roces sed  i n t o  detergents .  T h e  s y n t h e s i s  e f  the  sol id  product• T h e  r a t e s  of  reduct ion a t  tern- : 
~as used a s  t h e  basic ma te r i a l  differs  f r o m  t h a t  Used • pe ra tu re s  300°-900 ° a r e s h o w n  by a ser ies  of  11 g r a p h s  
i n  the  F ischer -Tropsch  synthes is  Tw~ ca ta lys t s  a r e  . for  va r i ous  condi t ions  of  pa r t i c l e  size, degree  o f  pro-:  
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claus reduction, etc. The porosity of the product is 
greater  the lower the reduct ion temperature. 
5 6 6 .  CrrVF~0X; G. I., ±.x~ A x ' ~ v ~ : ~ ,  B . D .  [Reduc- 

t ion of I ron  Oxides by Gaseous Reducing Agents. I I .  
Rate  o f  R e d u c t i o n  of Magnetic  Iron Oxide by By- 
drogen.] 5our. Phys. Chem. (U. S. S. R.),  v01. 5, 
1934, pp. 1292-129S ; C h e m .  A b s . ,  vol. 29, 1935, p. 
5336. 
Samples of m a ~ e t i c  iron oxide of na tura l  origin and 

prepared from piano wire  both show on reduc t ion  
strongly autocata]ytie effects. The in i t ia l  s~peeds of 
reduction are grea te r  the  g r e a t e r  the temperature,  
350°-900 °, but  above 600 ° t im velocity of reduction fa l l s  
off rery qnickly with t ime and the curve for  8{,} ° 
crosses tha t  for 400 ° and 600 ~ a t  about 70% reduction. 
Above SO0 ° th i s  effect again  is less marked. Piano wire 
magnet i te  shows this  effect much more pronouncedly 
than  does na tu ra l  magnet i te .  The mieropore and 
ul t rapore s t ructures  are also different on reduction. 
Reduction proceeds in 2 stages, f i rs t  to Fe0  then to Fe. 
Mos~ rapid, about 60 minutes.  90-100% reduction is ob ,  
tained a t  about  600 ~ C. : 
567. Cm'F.~OV~ G .  I., , u ~ ' n  T , ~ z r E v s m ~ x , ~ ,  E~ P .  tEe- 
- ac t ion  Zones in t h e  Redncrion of Magnetite and 

Hemat i te  W i t h  Hydrogen.] Acta Physicocbim, 

5 7 0 .  C L ~ ,  - - .  [ Improvement  of  S y n t h e t i c  Oils by 
Means of Sulfuric  Acid.] F I A T  Reel K23, frame's 
2,381-2,391~ Ang. 25, 1939; P B  70,214; TOM ReeI 2 9 0 .  

Exper iments  on the refining of synthet ic  oils  with 
H:SO~ ]mve no success because of the  undesirabIe side 
reactions,  such as oxidat ion o r  fo rmat ion  o£ t a r  and 
esters. 7 tables. 

5 7 1 ,  ~ [Production of Oils F rom the PHmary  
Products  'of the Gasoline Pressure-Synthesis.]  F I A T  
Reel K2S, f rames 64~9-6469, .No. 2d, 1940; PB 70,:1S5 ; 
T O ~  Reel 29~. 

P re l iminary  t rea tment  wi th  NaHS0~ + Nn ac t iva ted  
Al, SiGh, ZnCh, PCh, and SnCh of the gasoline pro- 
duced under pressure leads t O  an . increase  in the  oil 
Yield wi th  sinmltaneous format ion  of contact oil. Al- 
cohols, which interfere with ell  synthesis,  are l ikely to 
be spl i t  in to  olefins and steam. Wbea  the gasol ine ca- 

: pars are passed over silica gel, isomerizat ion is effeeted, 
Describes tests on a technical scale. 

5 7 2 . - ~ .  [Lubricat ing Oil Froal  Synthetic Gaso: 
line.] F I A T  Reel K2S, f rames 6120-6145, Mnv 11, 
1941 ; PR 70,155 ; TOM Reel 295. . . . .  

Fr~c.tions of a cracked gasoline boil ing wifl~in a nar- 
row rnnge and lmrificd over metal l ic  .~a were used for 

U. S. S. R.. te l .  3. 1935. pp. 957-974 : Chem. Abs.. eel. the  synthesis  of lubr ica t ing  oil. Comparison of the Otis 
31, 1937, p. 487S. prepared from t e f rac t ions  in a s iagle  ~vnt e~i~ shows 

: Reac t ion  is autoeatah ' t ic .  The ch,ange in p0rosity an improrement  i n ' t h e  ~'iscos/ry-pole h~ight n n ' d  a d e -  
with t empera tu reand  degree of reduce/on was studied ter torat ion of the Com'adson test  With increasin_- chain 

a n d  related to the reaction rate.  .Magnetite is  less ]engthwhiletheaaililel0ointandtleInumberd~crease 
: porous than hematite,  but below 600 ° t h e  r a t e  Of re- ~ i t h  r i s ing  m01ecular weight. A !dgher  s tabi l i ty  of t h e  

duction is faster .  Above th i s  temperature  the porosity : polymerizates obtained from C~ and C~ fract ions,  cam- 
and the rate of reduction decrease rapidly in both cases pared wi th  t!lose obta ned from tl  e C to C:= fractions,  

i : Microscopical invest igat i0ns  ~ show the l~resence Of ithe h a s  been established by ar t i f ic ia l  a s ia~  Acids. esters 
..... - layers a-Fe-Fe=0~ in the case of magneti te  and : a n d  aldehydes are noxioUs; this  is~pP~red:by ~he fac~ 

• adva .ce  ofthee~'g~,~t']ete~d~*~.~/~'°ec~s' ~-t~.'~ te o .~  ;5~s. ~ - - - . :  [Dens i ty  O f  Sy,,tiletic 6ils ~nd I t s  De: ;= 
~ the act ivat ion ener.-r for  1 . . . . . .  Hro esr~evl°#',~,?0.,,and " 12,.end~e~_ce_ On tim ~:atu~'_e of t h e  Pr  mary Gasoline and ! 

...... LITEIL~TURE A~ST~ACTS " 73 i 

This  repor t  reviews the production of O_. and otber the  unit-cell  d imens ions  a~d the  pos i t ions  o£ the  atoms 
gases b y  t he  Linde-Fr~inkl process. Altogether ,  73 wi th in  t he  u n i t  cel l  change g radua l ly  as C rep laces  N. 
Linde-FrSnkl  uni ts  ha r e  been erected by the Limle  Co. The space group i s  D ~ ' h - - P  m n n .  For  Co~-N the  ma!t 
since 1930, wi th  an average capacity of 2,375 m J  per cell dimensions a re  a = ~ 3 3 5 ,  b=4.6056, c=4.3443 A., 
hr. of O, of 9S~c puri ty.  The O= has  been used mainly  and fo r  Co~0, o=2.8969,  b=4.4465, c=4.3707 A. 
in the complete gasification of coal. Arrangement  of 
plant  and method of operation are described in some 
detail, wi th  reference to the ins ta l la t ion  at  Leuna.  An- 
alysis i s  made o f  avai lable  informat ion re la t ing  tO en- 
ergy requirements  of the process. At tempt  also was  
made to determine the  costs of  0 :  production by the  
Lind e-Friinkl process. 

-It  is  claimed tha t  0.- can be separated f rom a i r  a t  a 
puri ty  of  9S% with all energy consumption of 0.455 kw.- 
hr. per m3 of  0 : .  The east  of production may vary  be- 
tween 1.6 and:3.0 pf. pe r  m. ~ of 0:. of which'  40-50c]~ 
may be aceountexl for  by the cost of power. Tile capital  

579. C ~ ' D ~ ,  G. [ P r e s e n t  S i tua t ion  ~Vtth Re~peet to 
the s y n t h e s i s  of  Ammonia  in  Conjunc t ion  %Vith Coke 
Ovens.] Compt. rend., v0L 182. 1926, pp. $77-8S1; 

: Chem. Abs., eeL 20, 1926, p. °°29. 
k phenomenon pecul iar  to th i s  process  and  ~ot 

previously  de~r ibod  is the  format ion  of  ~IeOH dur ing 
the e0uversion of  CO (present  as  an  i m p u r i t y  i n  the 
H:) to CH~ t h u s :  CO+6H=-*CH~+H=0.  U p  to  2 5 %  
was found  in the  I=I..O of the react ion,  h a v i n g  been 
formed by the react ion : C 0 + 4 H ~ C ~ O H .  

CLAI'S.~][AN~, P, See abs:  1168, 1169. 
cost of la rge  insta]lat i0ns appears  to have been around 580.  C L E ~ I E ~ T ,  - - . .  and DEson~ms, - - .  Synthes i s  of 
RM 500.000 per  1,000 m2 per hr.  of 0= capacity. G i v e s  Hydrocarbons nnd Alcohols  From W a t e r  Gas. Spe- 
flow diagrams,  clue B e a t  o f  Gases. Par i s ,  t 8 6 2 .  In  M a r e k ' a n d  

CL.~n~{. E .L .  Sce abs. 2103. Hahn,  Cata ly t ic  Oxidat ion of Organic Comp0und.% i 
576. C~,x~x, E .  L., KALLEXngac, Z~, R. H. I~,~0WX~, "R. Y. ,  Chemical  Cata log Co., New York, 1932. p. 101. i 

A.XD PHILLLPS. J.  R: Synthesis-Gas Production. ~e- By passh lg  ~team Over coke a t  r e d  hea t  a c0m- ] 
a c t i o n  of  Light  Hydrocarbons.  Steam. and Carhon- bust ible gas was  produ¢'ed a a a l v z i u g  as fol lows:  i 
Dioxide  tn Commercial Equipment.  Chem. Cog. H.., 56.22~ ; C0 28.96% CO.-. 14,6S% ;CH;, 0.4iV,~. i 

• Progress,  eel.  45, No. 11, 1949, pp: 651--654: 58i. C0~L AtW.. Coal f o r  Synthesis.  Vol. 54, .No. 1, i 
Product ion of synthesis  gas of a wide range of H= :CO 1949. pp. 66-67. ] 

ra t ios  in:. a Hv~ r t o l - t r p e  (Girdler  Carp ) furnace : w , ' ~ e  o ~ , , , ,  .-,¢ , ~ o ~ a , ' ,  . . . . . . . .  ~-' ¢ - ~ , , + ~ i ~  H-uid I 
~ de.cubed.  0pe ra tmg  data  are pre~entedfor H. - CO . ~ ' . ' "  • - +- ~ - o ~ - ~' . . . . .  X~ - " " . fuel m d u . t r v  and tlle pa r t  t h a t  coal zs p l ay ing  thereto. rauo.  o l  _ : .[ alia ± : I. ~I.~ fln(l LU mixtures  L.ontflln- ~ " ~ - " ~ : . I ~" 9 . . . .  i ~ - " . - - I t  m n . t  not  be a~.umed t h a t  n a t u r a l  and  .~nthenc ] mg ~ - ,  e v e  L u  a 'e I rouneefl hY tile reaction of na tura l  . . . • . ~ ~ . . . . . .  " .  . . . . . . . .  gaseous aud hqnld  fuels a re  or wil l  be calmble of .up- 
g a s  (L" a~xx~aJ: wlIa steaul ann L'u< .No trouble w a s  : , - ÷~o x-,+ ~ , .  ,1 , ,  A c , , , ~  ~**s -t= ! 
nc l n r e l O  " . . " . . ' p ,v lng ~n~ o , , . l , . . s  energy , , e . ~ a n u s  ~, , .= ..~..= i.¢ = e 0l • d a t  oily t ime wi th '  C depo. lhon on tlle ¢~ - .  . . ~ + , ~; ~ ".- ~ ; ~ . .  . ~ . . p 'e~ent  eompeht lve  dlffieulile, bu t  f r o m  tile .-laud- : 

ea.alv~[.: .toe catalyst  n~e(l v,-u~ a .N1 Da.e eatalv r- " ~ " " " " S " "~" b ~ fn~ni" h d l r h '" ~ ^ - . : " ~ point of re~erxes avaflabflztv,  and co~t ~t ~ }n tile e.-t , 
~ s~e.~ . t e G~ruler ~orp: }tuner t h e ~ , l g a a n o n  : posi t ion of all  fuels  to undergo snbs t an t i a l  expans ion . :  . 

~-o. T n e  pl'OUll(~[ g a s  nus  snca =a I0W- ~.u: contcnr: . : .. . : .  : :  . • ~ ' 
time i t s  removal  is  not required thus reducing: ldant- :  582: Co.~  CAnn0xZSAT~0~. Pet roleum and  Lube 0 i l s  

• C0nstruction c o s t . :  :~ : F rom C o a l .  Vol. 1, 1935, p . ' 6 6 ;  W~rme.  ee l .  5S. 
CL..~Rx::G. ( ' ]  ,gceabs: 206i :  : ' 1 9 3 5 ,  p: 20a.: . . . . . .  : : :  : ~ : '  ~ : :  - : ::~ ~ : . energy ~or hemat i te  is 15500 gm.-cal. : t h e  Viscos/ty of the 0ils .]  F I A T  :Reel K29 f rames  ] - " 

. . . . . .  ~ ( , ~ 7 -  Pr0duct inn nf L~nuhl Fnel  ~ Frnm" . Products  of :tile F/scber-Tropsch process for  mak- i : 568._------T-..: . [ C 0 m p a r i s o ~ o f . I ~ t i a l  Yel0cifies 0f Re- , 6,630-6,633, 1 9 4 2 ; P B  70,21S; TOM Reel 296.' "i :~1 ' ~ . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . .  ~ " 
. acnon oz uxmes  o~ ±ran With ~yaro~en and Carbon Densi t ies  of a numbe~ 0£ i l "  , .. _ . "Coal Oan~dian  Min and ~,Iet B u l l ;  190 Fe n'unr," Ins ga .o lme and lubr ica t ing  otis f r o m  hard-coal  coke: 

• ~ • " o -~es~ po ruous  are raou- 19~8" PlY" 07"4-')81 ~ " ' "- " ~ '  ' % a r e  i n  nu w a y : i n f e r l o r  a n d  in Some ways  superior  ~o : 
2~Ionoxide and Their Mixtures.]  Jour.  Phvs Chem. I s l ed  accmdlng  to t e~r v l~c0sl t le  ~ . - ' :  " -~ -." " . .  : ~. . . . . . . .  . - n a tu r a l  petroleum products.  For  example,  the cold- : .  • (U S S R ) eel .q 1936 p p  933-942" Cl~em &bs f~o'-- ~ . . . . . . .  " L " " s and tbeir  or igins  " 
eel 3 1  ~937 p o07~5 • ' • . . . . .  • . . . .  : ~u crucgea gasoline or f rom circulated gasol ine .  ~ ~ n i s  is a orie~ c0nsmeranon o~ ~ p r o u u c n 0 n  o~ test  of a good na tu r a l  w in te r  oil i s  - -16  ° C. whereas 

pr imary t a r  b y  low-temperature :carbonmatlon:  (2): t h a t o f  d synthet ic  product is  --42D C . . . .  _ ~ : : T h e i ~  re la t ions  a r e  represented graphican~.  Because h • nat ion of coal and  (3) F~scher T~o~ch  ~ a r ~ 0 0 ° ~ t h e ~ ' e d n c t i o n  of hemat i te  is much slower Of the la l~e  var ia t ion  in  the value~ these curve~ an n n ~ -  ydloge " " - ' I ~ o ~ - - ~  • ~ ~- • ~ '~- '-  ' 
: ~ ,  t, an o:v m. A t ' n i g h e r  temperatures S00 o the  : ha~e +h~ ~ -~ -~  . . . . . .  - - ~ - - . . . . . . .  , nrocess . . . . .  58o .~iquin ~l le ls  in  ~ermany.  v m  o . e v e 7  : 

. ~ . ~ * . " . - :  • ~ , . ~ . . . .  ~ .  ~ ~ , s u ~ u c u n c ~  o£ a zunctional relat ioi l  b u t  0nly .¢ - r ; ~ . . . . .  " : : . ~ . .- • - o,-=~ 
:: ra t io  of the velom~es approaches the rat io of impi0ging ~ of a eorrelat i0u AS a rule  the densit ies '  0f o i l s  f rm~  ~ "~ 5 7 S  CLkmc W New Synthet ic  Alcohol From:Gasol ine  ,P"  ,8 ,  Tech. moderne , Ap~!l !93 , :  p. - v p ~  

momcmes oz me  z gases As a resul t  of the s nailer  cracked ~asoline a le  bi ~,o~'~,-~ *~ . . . .  , ~ ,  ~ ,  - - - ~  ! ~ w~...~A,,,.~ ¢'^. u~,:~ ,~ v,,~/~¢~,. "~,mq,v p~t  , . . . . .  4 lanes a re  operat in a t  H0mberg cas t rop-Rauxel  
• , number 0f.acti~e center s a t , h i g h e r  ten~peratures t h e  culated ~asoline ' Generally .~-,~,*-~" -~ " "° * o,m c!r < |  vm o n  ~ a  ,,,~ az_.~_~ : - Oberhausea-Holten~ and Ruhla  ~d The last-named 
" ab~solute values  of the J~educti0n ve loc i t i e sace  small .  :~: iereasihg~viscosi t~ 1 gra~'b ' ~='~'*'v mpceases ~V i~am"  / ~ q  ~:~ ~.~7-~' ~ 7 ' , ' ~ " : ' . :  ". " ? %  .: . ,~. p lan t  has  been enlarged t o : a  Capacity of 150000 tons 

~ 5 u u  ° toe pre~enee of CO in mixtures  of COA-H ,1~ - " " ~ " ' :- 4 : ~evempment  oz me . process announeeo DY .t~sso ~, ~1 ~ar ~,. " ~ " - ' ' .... 
creases t l  e reduchon below t lmt  exnoefo¢] en~ the ~o~ . - - - ' ~ - .  fi'ce abs. 3431. - : ~ |  Standard 0H- Co • ~s rene~ved Iso-octyl alcohol : " , . 

~ : : t ia l  pressure o f H :  bec~ase of'ndso~p-t]ono~f*~)ro~n",a' : : : : C ~ a x ,  A; ~ee abs 19 20 1399 : . . . .  : ~ 4  ;:produced by )[he Oxo process, m which hepteae  from 584. . ;~Ioto, F u e l s / n  GermanY.  SoL 4.1988. .p .  
• large number of the act ive centers. : 574 "C~ku~ : ~  , . . . . . .  / ' ~'" ; ~ ~ |  the polyinerizati0n 0f unsa tu ra ted  cracker-gas: r e a c t s :  65 ; Bull .  H a m b u r g  Wor!d ' s  Eco n. Archly., yah 4, ,No.. 

. :  s 6 9 .  C~v~A~ov G I . ~ b  Vz~zsovA G F : q n f l n - n  C'ompos l i o n  " ' - ~ ' ~ - m ~  s, .~:, ~ ,  ~.7~.~z~a, H, W. ~!i~|: " With C 0 : H :  to  form octanol.  Hydrogenation 0f t he  : :6,  1938, pp. 88-90. : : :! : : . . . . .  : ,: 
: . . . .  . . . .  0ftheCrystali ineL'~tt ice 0f an 0X:~de'U~ontthe ~ c ~ <  " C h e m .  ee l  41~oa7~%~n.e~cir~oas°l~ ine" ,~Ind. Eng: : i ~ |  ~:iatter a t  3,0_00 p s. i. g i !es  principa!ly:.Cr-c~ s t r a i g h t -  Review of f a c to r s : t ha t  Lave influenced the  develop- : 

of Reduction Wi th :Hvdroo -en ]  Tea,:/-- '  ~ ~'. .~-~ " eel 43 '19~a ~ v~l~' 5 ~ ' v " ' vY-~-~v  . . . .  nem.*~0s, : ~ | :  :chamalcoholsw~thapproprmtesideehams.. T h e 0 c t y l  m e n t  of subst i tu tes  f0r  pet roleum pr0duc t s  in  G e t - -  
" ~Iet No 4 193 ~ ~-  ~a=~- ~ , : : ~  ~ " : ,  ~ , ~ ' , ~ , 2  : " ' '~' ~'" " - " "  : ,  " ~ ' | -  . . . .  a lcohols a rd  i n  d e m a n d  for  : t h e  manufac ture  of "~ man~ I t  is:  s t a t e d  ' : t ha t  50% o f  t h e  l i g h t  fuel-oi l . ;  

. . . . .  .. :21 - ~ . . . . . . .  ; . . . . . . . .  s vo,~ ou xuoo 8 f rac t ions  from a gasoline synthesized f rom CO ant1 ~ ' ~  plasticizers par t iculary p01yvin~l chloride " re u]rements  m 1936 were  covered b home ~odhe  : : pp; ~ 15-8116 :~ : :  .... ; ' ' " . : ~ : ~ h i n  t h e  ~ ~'~ . . . .  ' " ' ~ ' q " " ' • Y: P "  " : 
': : Ex'~erim^~*~ =i_: ~ . ~_ :  ~ :: _ . . . .  :~.  .... ~,_P_resengeofa f iu l~ izedFe  ca ta lys t  o f  the syn-;. " :~ | i=;¢ 578a Cx.~Kv-:J  A~n YAcx K H:: P r e p a r a t i o n  a n d  tion; .of  which " t h e  Berg iu~  and  Fischer :Tropsch - 

mm ~nd w~h°~ ,~ ,~  ~%~°r-m- -ca w,rn ~ a m s : o f o . 5 - 1 . 0  Laeue fl.~., type a t  about  600" F .  Were Percolated C0balt  Ni t r ide :  Co.N 0f : ' : (  pr6~esses c o n t r i b u t e d 3 9 ~  T h e s e 2 p r o e e s s e s  d r e a l ~  : 
::: : '  : na tu ra l  crystalS of:'l~ema~ite an~ ~mn~mel~:pa~er~i~c?n~ ~nt°uga.s~ma g e l . - E a c h f r a c t i o  n wasb roke  n down into (~!!~:) - Cobalt" Carbonitrldes O_~.. [C N) a n d  'of: Cobalt  0f special importance i n  t he  domestic i)r0duction o f .  

oxides Were  prepared f r o m  p i a n 0 ~ w i r e :  Reduct ion :: c o ~ o u n d s  a r amns ' i~en~s 'm : ° -mabcs ' - and  oxygenated : ;~i~ ~ / . ' :  Carbide.  Chem. and Ind:; 1951, pp. 1004-1005; Chem. diesel f u e l ;  t h e . l a t t e r  YLelds.a-high-~.~rade, bu t  r a t h e r  
: " " w i th  ~ was condnefo~ ne .n ~ , ~ i = : ,  • . ~, . .- o~u~ auu~u~ua~ mzormauon  was obtainea : ' ~  ~'~ .~ : A b s  e e l  ;46, 1 9 5 9 p  o948 : : : : . . . . .  ~expensive, uiese~ zuei : ~ e r g m s  o e n z m e s  a re  m m m e a ,  

- " - . . . . . . . . . .  ~ , u , ~  temperatures up on toe character  :of file gasoline f rac t ions  40-50% by ~ ' | ~ : ' :  " :~ .... ~' " " " . . . .  + " ~,~- " f0 be sUn0rior t o  imported fue l  as  regards  "antikn0ck~:: 
to800°-900 °. Above 600 ° the ul t raporosi ty  and micro :vo lume  of the C C an ~ ' ~  ~ . . . .  ..___ ̂ ~__ L . . ," : = ~ Co-~ was  prepared by Fascia ~ anhydrous ~ a =  over . . .. =- ~ ,  . . . .  : ___ : ~ , ¢ ~  ~ , ~ ,  , ~ .  - - " orosl b . : " : ~, ~, ~ ,-~ ~*au~mu~ ~n~lS~OX s[rai~n~- : ~.~ ~ "~ . * ~ = - o " - - quali~les, ann  zurmer  p r u g r e ~  Is e.xpe . . . . . . . . . . . .  

. . . . .  ~ ty f the magneh te  reduction products is small  ' cha in  1-olefino ~ ~.'~ . . . . . . .  : _ _ z  _ . . . . .  ~ , ~  ~ pure  Co powder (380 mesh) a t  350 wzth the p a r t m l  . . . .  ~ • . . . . .  - ~ o ~ o ,  ~ . . . .  ~ ~ , , o o ~  
- . . . .  s the  penetrat ion of the gas and the reduction identif ied as being nresent  in t h e i s t  R er ,oe- '~^ ~ ~J~| .  P~essure o r E =  kept a t  a minimum. A C e  m e a d e  up- ~ = a a  o,,,z-~,~' and b]ond]n~ t n  v|~]d: ~ ~ i ~ e f ~ t a v ~  

:= lS n!naered. Below 600 ° the mag-netite is  sometimes dence is f a i r i~  con g ~ - ~ ^  .~^;^L. : ; , "  - - - - ~ V ~  • _.~:*" ~;|;~ ~- p t o x i m a t i n g  C0~N can be obtained by thermal  d e c o m - :  : : ~ : _  ~%~_,~n.g :__=_i . .7=;_  = _ :  ~:__~, : ~.i~y,~.~:,~ .: : r ' . . : . o ~.-~o,~= ~a=  ~mu=~ amounts  o i  Olole- ~_. . • ° " : . raez. . toe 21scaer-=rupsca process o~ter~ t~= ~1~,-= : 
. . . . . .  ~u#~y~t2L~22)~y ~emetlre." A t  lngher tempera-:  rims ex i s t  i n m o s t  0f the  fractions.  • ~ '  ! : ~ : ~ [ 2  ~l~_si~0n of^C~.2~; cO a [ 3 4 0  gradnall.y z eact s w~th a t t rac t ion  of an out le t  f o r  semicoke f r o m  the  l o w - :  

- = ~/11£ ~:~:5~tal s [ rucmre l aye r s  reduc t ion  bu t  - - -  ~- . . . .  . :~;~}~ ~ ~ o ~  a n n ~ u o ~  ro :zorm m e  corresponmng we c a r D o - , ^ , ,  ~ + , , ~ o  , ; , , ~ , , ~ + ~ , ~ ,  , : ~  ~ , ~  . . . .  
: : a t  low. tempera tures  i t m a v  h inder  i t  because o£ i t s  0~an~La~x, -~.~L Large-Scale  Product ion of Oxrgen ~ | 7  :. n i t r idss  The Co.C of H a t e r  and Peebles (abs 1440) : ~=~p~r . . . . .  ~ . . . .  ~ . . . . . . . . . .  ,~.: . = 

: grea t adsorpt ion of the:red~iction products : ,  : ~ .  x -~ ,~ tm°spnm~ c ~as~s. _.Bib. Sci: I nd .  Repts., eel. 8, ~ - | i - ~ ?  is apparent ly  identical :with t h a t  prepared by t h e  585; Co.~um¢, .4.. E. Liquid: Gas and  C o a l .  Fue l  O R  
-~ Cx.x~s M. 8 e e a b s  s28 . . . .  : -. : : . . . .  ~ - ~ : ~ , P .  a a ~ ; ~ u ~ ' m a l R e p t .  591;1946 29pp.~ ~ ~ . . ~ ; ; :  ' C o m p l e t e  replacement of ~ in;Co=N. :~ X-ray powder .  :, and 0 i l  Heat ,  vbl. 6, No: 1; 1947, pp .  57-5S, 1 4 S  

. . . .  : "= " : , : : ' - -  " • : ~ : ] I ~ Z :  photographs 0f Co..N Co=Co=N0~r and Co:C show t h a t : .  :150; Chem.~Abs:,.voL 41, 1947, p~ 6385. : 

! i i: : : :  i ~ , ~  : i ~, : . . . . .  : ~ . . . .  ~ • - 



-" 7 ~  BIBLIOGRAPY&"~" OF FISC'~ER-TROPSC'~ SYI~Tt~ESIS AlX~DREI.,ATED2:~ROCESSE S . . . . .  - 

Sources of 0il adequa te  f o r  1,000 yr .  a re  seen in re- and conventional  carbonizat ion of  coal in a o o k i u g  
se rves  of gas  and coal  f o r  sTnthetic l iquid-fuel p lant  followed by gasification of  coke in gas  producers.  
processes. The  use of  O= in gasification, the  Lurg i  H e a t  ba lances  are  shown---one fo r  the gasification o£ 
process, underground gasif icat ion of coal, and the  
Fischer-Trepsch process a re  described briefly. 

Coc~s, L.  ¥ .  ~ee abs. 24. 
Co~z~, i~I; S e e  abs ,  2562. 
Conm~, P, ~ce abs, 740, 
COH~,: E. M. ~ce  abs. 52, 1436, 1437, 1438~ 1439, 

1445 ,  1446~ 1 4 4 7 .  

~86. COHN, E. ~I., ~.~'u H o ~ u ,  I~. J . E .  :~fede of  Tran -  
sition From H~igg I ron  Carbide to Cementite.  Jour .  
Am. Chem. See., vol. 72, 1950, pp. 4662-4664. 
ReactiOn of Hiigg carbide~ Fe.~C, to yield cementite,  

Pe~C, and free C is a discont inuous or  heterogeneous 

powdered l i~aite us ing  0_., i o r  the  production of syn- 
thesis gas, and  the other  wi thou t  0~. The  gasification 
efficiency for  each, respectively,  is 80.9% and  74.~% 
These figures compare wi th  6S.S% for synthesis  g'~{s 
made  by gasification of pulver ized coal, details of which 
are  g iven in the  original art icle.  Cost comparisons in. 
dIcate t h a t  the  conventional method is about  10% 
cheaper  t h a n  the  Koppers  me thod  in the manu fac tu r e  o f  
fuel gas ;  and  when reduced to s tandard  coking coal, 
the fuel  consumption of the  Koppers  process per  unit  
volume of synthesis gas is  substant ial ly higher  than  
t h a t  of the  eonveational  2-stsge process. Allowing for 

: the Indirect  fuel  consmnption in the manufac tu re  of 

. . . . . . . . . . . . .  LITERATURE 2~BSTITACTS ' : . . . . .  : ~ 

!~eview main ly  of in format ion  obtained f r o m  CIOS Comments  on an  u d d r e s s  by  J .  T .  K i n g  before  the 
~.enorts XX%'--7 PB 2S6 XXXIII- ;~0 FB 2S.745z Midland Association of  (}as  Engineers.  T h e  chemical 
x X V I I - 5 5 ,  P B  36S, and  F I A T  51~, PB" 67.564. De- development  of c0al n t i l i za t i0n  is likely t o  b e  based  on 
scribes processes employed by Hibernia ,  Kl~ckner-  the Fischer-Tropsch process .  Gases c o n t u m m g  CO and 
werke and  I.  G. Hoeehst.  I t , ,  preferably  in the  r a t i o  o£ 1 : - .  m'e pur i f ied  f rom S 
594. ~ .  Synthesis  of  Higher  Alcohols. ~;ol. 9, to less thau 0.1 g ra in  pe r  100 cu. f t~ and p a s s e d  o v e r  a 

Co ca ta lys t  a t  tempera t t~res  between 175°-220 ° C. 
1947, pp. 273-277. e i ther  a t  normal  p r e s s u r e  or  a t  ~-10 a t m .  .&pproxi- 
Dimmest of  the  in format ion  found in CIOS repor ts  ma te ly  I20 gin. of  l iquid  product  has  been  obtained 

XXX-103, P~B 23,750, X X X I I - 9 6 ,  FB :1,~,66, und per  m 2  gas t reated a t  a tmospher i c  p res su re  o r  I50  ~-nn. 
x X X I I - 1 0 7 ,  P B  6,650. I t  discusses the  production of a t  10 a i m .  Yields a r e  a s  follows, in  perceu~ by 
alcohols u p  to C~ by the  I ,  G. Fa rben indus t r i e ,  t h e  w e i g h t :  
process of  the l~uhrchemie A.-G. for  alcohols above ' : : _~'ormaZ Med ium 
C~ and, in  parti¢'a]ar the  Synol process of  the  I . G .  prc~sl~rc prc~surc 
Farhenindustr ie:  This  process involves the  r e a c t i o n  C H ~ - n  . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  1S 11 
of a gas  CO : H~.=I ; 0.7=6.S a t  lg--25 a im.  and  180 ° -  C~-~-C, hydrocarbons . . . . . . . . . . . . . . . . . . .  11 7 

precipitation.  :Htigg carbide  and  cemennre  nave  na t -  0~: t h e e  fficiency of the  Koppers  process is said to fall  200 ° over  a sintered Fe  catalyst .  T h e  liquid p r o d u c t s  Oil below 200 ° C: . . . . . . . . .  - . . . . . . . . . .  43 21 i 
row ranges  of composition und apparent ly  do not  fo rm nelow oO~'o. : sre m a i n l y  alcohols and  hvdrocarbon~ the f o r m e r  be- 200°-320 ° C . . . .  L__£__ . . . . . . . . . . . . .  : _ _ -  20 28 I 
in termedia te  metas tab le  solid solut'ions. "The react ion 590. - - .  I r0n Cata lys t  in the Fischer:Tropsch i ing ent i re ly  straight-chain" compounds; alcohols up  to W a x  _ ................................ 8 33 
3Fe.-C-HiLg--~2Fe~CWG becomes appreciable 0nly a t  Synthesis ~,rol• 9 1947 pp 125-1oT 165-167 C~ were  m a d e  suecessfully The process was  lever . s ~  ~o~ ,~ ,~*~ ,~  n ¢ a , -  X-ol ~ ~9J~ n,~ " ! 
atb:rUt 4vO , while the reac t ion  Fe:C-HtLgg-kFe-~Fe~C Review of experimeuts  car r ied  Out in' Germany on :, operated on a f u l t  scale• . " • . . . . .  . . . .  i11- t13 .  : - . . . .  ] 
~t~l~S 1 he~ow 300°. The~znstable . .or  labile carbide of  the use of  Fe  cata lys t  in place of  Co: The infOrm,~tion i 595. - - .  Pract ica l  AdvanCes in: the Pr0ductio,~ Of . VariOus processes ( c r ack ing  in the w a t e r - g a s  m a -  , 

e az a coworJ-=ers is j n l p l y  ~-lagg carbide• wa~ ~)otatued nlainly f rom papers  already" rev ewed.  Liquid Fuels  Frolu  Coal. Yol. 1- : lauuary 1950 pp. nh;11a V.inda'- E i~machinen  Kuhbu 'mu  I{.ouDers I G 
58'/; COITH, H. S., ,%..~D ROD][TSCHE~=. F. 0. Determina-  s~[c=, as  BIOS l tepor t  44~, P B  ~, ,05,  CIOS Relmrt  9-1~. and Kohlentechnik)  a r e  described for  t he  re fo rmat ion  ! 

t !0n of Suitab!li ty of  Paraff in  ~Iixtures f o r  conve]:- .x:.~XI~2~PB_!2,624, and FL-kT l teports  276, P B  1.291 : I Account with d i ag rams  of coal-to-oil demonst ra t ion  of gas  f rom coke ovens a n d  low-temperature  earbouiml- ] 
• ~.on t o F a t t y  Acids by Cata ly t ic  Oxidation. F I A T  a!]o~=u, ~-~ t,~-t~). Developments  sponsored by each Of : ] plant  a t  Louisiaim, M0. ' ' ' ' l ion  p lan ts  iz tO synthes is  and  town gas. ] 

2 m  t~ ~tel t. 905 Sept 3 :1  ~, 46 PB 42 639" SUll 1 1 3 rue ~.o~lowlng a re  presented Kaiser 'Wi l l  ehd Ins t i tu te  " ] ~ .. ~ ~ - ~ ~ • , -  ;~ -^.: : .- ": - ~ ~ ,- - - " 
pp TOM :Reel o40 ' ' .  " ' ~ Lurgi Gesel lschaft  Braunkohle.Benzin ~, a ' I  S F a r '  ~ ~96. ~JOKE ANn 8MOKELESS-]~'I EL .~OE. .~ze.ei .uue~. ~uu. . ~ u r v e y  . o~ ~ e r m a u  ~ 0 w - T e m p e r a t u r e  

: Catalytic o x i a a t ; ~ :  - . . . .  ~ . _ ._. . .  henindustr ie  A. -G '  (par t icular ly  t he  ~"o~"-k~0~ ~llcl z ; | F r o m  Coal Vol 2; 1940. pp 70-71; Ztschr .  Vet. Carhonizat isu:Techaique.  Vol. 5. 1943, pp. 6~-~-72. 78 : ! 
_2 . .  -. .~ . . . .  1 ,aramns tO zarty acres i s  " on ~u~nended c a ~ l ~  , , ~  ~ : , . ] , ~  - ~ '.~:~:: . , , e ,  : |  deut. Ing . ,  vol• 8;~• No. 47, 1939, pp. I240-1241. 84-88. . " 

grea t ly  oepenaent  upon the  character is t ics  of the r aw  ~ ~¢• - - - . '~ ,  ~u~ ~V~e~¢, , h a  q~[alysI I o r  " - ' : • - a - ~ " ~ ~ ~- " 
mater ia ls ,  therefore  smal l -scale  te~ts a re  : im,mrtant  tubular  zeac tors) ,  l t uh rchemm , and:Rheinpi~eUs~en ~. . ] S Y n t h e t m  hydrocarbons  o f  the Kogasm type, made  : Although Germany  h a d  achieve d:conmderal le  ~uoce~.- i 
for  evaluat in t he  ~r  . . . . . .  ~ . , : ~  :::..~...,~¢ ",~ ,. , 5 9 1  Linde-FHinkl P r o c e ~  ¢-~ n , . ~ . , ¥ , ~ . . ~ , ,  | b v t h e  Fi~cher-Trop~ch process lmve a cetene n u m b e r ,  in the  low-tempera ture  ca rbomzanon  o f  b rown  ceal, I 

: t e s t s  a re  desc~'ibed a~l~i~een~par~' w~t~:~t~he"aehmiSUC o' : tion. ~ ' o l  9 1947 pp o36-o40 ~ "~ . . . . . .  ~'~'\~[~"~,*,." | of 120 and  when about  ~ S ~  is mixed wi th  t a r  nil of :  . chiefly for  the sake of  t he  t a r  produced,  t he  t r e a t m e n t  ! 
• duct  on procedure one  of  the  'ex,~,,m~o~ ~:;vo., {':" " Tbe~z," ^e ^" ,- ~ ".-. .- ~'. ~ ,~ :l 20 cete~m number ,  a diesel fuel of 60 cetene nmuber  is of h a r d  coal had  been a n  economic f a i l u r e  nnt i l  the. 

. . . . .  ' n n r n m n  m ; v h , ~  ~,:,m,,, -o^o ... .  :oTX'~:~'.: ~" &': l~ ~ ::2_ ._2~.." ~ , z z : n q u e x a c n o n  ]s inS.cussed a.n d pra~(~da.U::- | obtained, Which is e~ual in ignitiou qualit ies to c a m -  development  of t h e  Fischer-Tropsch process .  Hard-  ! 
5a-~sch'~ us]n:~tassiu'~n~?:.,v,:--~...~.;,~cn.er':~'~: °pscn : ~Pe~:~u,ng2:esu,~,rs~are~h°wn• A l~s.t of , 3 : n . n ! ! s ' i , ~ i l t \ - : -  | me-rdinl diesel-oil of.]~et:roleum:origin,:: Ble,~ded " f u e l S : :  :coal semi eoke is used in-:qnantity, to m a k e  sYnthesis . i 
Germal;  ulan~s'u~a,~rh;~ " ¢ : ~ t ~ ' ~ s " ' ~ ' ~ ]  ;'" £"-~::'~== "~ ~ . ~ : ~ "  ~ ' ' ~ , ' ~ '  *~.'~± zs given_ ±he  wormng  of t tle "... ] must h o w e v e r  be examined  cr tieallv ;S r ega rds  mis,  gas  fo r  the  F i scher -TroPSch  proqess,  a s  i t  ~ v e s  a 

' OPlmU and Heyc]eb'reck" a~z(]~t~e'D~l~c'i~ '~P[;:~"::° a~: ~;~re~e};t-s~:~::;~me(~ ;.n stone oetail,  and power re~,:~ . ~ |  cibiiitv separat ion in S torage :  corr~!sive ac t i on ,  a n d  s m a l l e r  content :of  i ne r t  s a n d  i; be t t e r  CO :I-t :  ratiO: . 
':: W~rk~ n~" ~V;eea, ~.:.-.-~" ~ - - ~ e $et tsau~e-  ,x ~ lze  ca~eulateu. Ins t a l l a tmn  costs for ~. : |~ cok~n~" eualitie~ At tempts  to increase the igni tabi l i t~  T h e  desired rat io can  even  be obtained b y  t h e  gasifica- 

. .  of-a~)a~t.tis-~or.o:k~p~liemenc:.~ c 0 m a m s  2 u r a w m g s  : .ear~'~'al:^^~er~mz~ co!~dition~ . ,  are~ given a s  R M : : ' : ~ - | ~  of coal - ta r  oils:by a d d t i o l s  0f e thr l  n i t r a t e  and 01'- - tionofsomespebisllyreactivesemicokes. I t i s s t s t e d  
- 587a:"C0~'~ . . . .  '~='~" " ~" -~ ^ : m .: . ~- { t ~ ' ~ / ~ ' u ~  m~'L°~,t~'Jn°ur ~.~nglisn couversi0u ra te  :.. ;]: ,~, ganic peroxides a p p e a r  'to ha~!e b e e n  abandoned for  t h a t  t hecpmbbmt i0n  of  10w~temperature carbonizat ion - 

~ .  ~ .  ~ v u ~  .~r~ca,n woal~to-uu- "±ecmncal  , "  ~ ~. t~ ,~u~ .  ~ p e r a u n g :  costs were  divided : :| :0~easons Of c o s t .  H K ~ l b e l  claims to have  developed a n d  the. Fisc!mr-Tropsch synthesis g i v e s  a 2 0 - 3 0 %  
~,an~ ~o~..to., lvb l ,  pu. 3Sv-390 ; Fuel Abs., vol. 10 ~or l~ou~c~zoa up ~ z,000 m./!zr•  into power 40%. | , ' ~ ab l e  diesel fuels f rom coal- tar  oil:and Kogas in  ut liz- increqse in the t o t a l  y ie ld  of:liquid:fuels ~as compared 

, ,~o . . . . . .  x, a o s . . v , _ : [ 9 .  . . ..... a m ~ e ~ a ~ c O n t a n ~ Z V e ,  .z.nteres~ 4 0 % ,  ~ n d  labor  a n . d :  ' |  i h ~ t h e  selective solvent act ion of the la t te r  to remove  with the  nmre usual  combinat io  n of h i g h - t e m p e r a t u r e  
' ~ ' Production "at Coalbro0k. a t  in i t i a l  r a t e  ~0f about  . , ~  , ~ s  vv-/o_ .~oove -,o00. m . / h o u r  the  d z - . [  :, cona~dtuents •liable tO Cause c0king. The  Drocess is carbonization with t h e  synthesis .  

:' 200,000 ton Of liquid fuels a y e a r  wi l l  b e  based o n  a: ~nur~avS~°~.v~:~ .w~ '  a n d S 0 % :  I n  t h e  Plants.~-ith : said\~.~ be-applicable also to 10w=~emPerature t a r  oils. 601 SYntheses :From carbon ~lonoxide  a n d  : 
combinatmn o f  improved G e r m a n  and Americun vet-  ~,~,  : ,  , ~  u , p ~ z ~ ,  o~ .t,~vvT.-,ooo .m. of 0=, the ' tota~ ' :-:. | ~ The  l~ / te r  have  inherenth"  higher cetene numbers .  : Hv~drozen ]~01 5 1943 nu o0S--210 oiU .... ' " • 

. ~ t  u~ rue gas  was e a m m a t e d t o  be2.2-2.5 Rpfg. /m.  : : =J,, ' ' " " ~ ~ ' ' ' ' ~ ' -  - ' . . . . . .  : :-  sions of the Fischer-Tropsch process: T h e c o s t  p e r -  a t  0 ° and 760 m m •  in a 3 "^^ ~ . . . .  • . .  Data  re la t ing  to a 45-55 Kogasin-coal tar:Oil m i x t u r e  .: o , . ~. ~ , ~ .1 , . + : 1" 1: I, ~ :: r: 
• centage fi~reso~ the plant are " (a)  Powel~ st ,  tiou i9~ ~ali to 1 ~ ~ p f g ~ '  ::; ~ : ~ ' ~ ! ~  ~5~£,~J '~°~ ,~  show this  to ilave properties better than those o~ ,n ~.ourvey .o~ r%n~.~,scover,e~ an.~ a ~ ' ~ a , ~  s~?~,~. : 

. ( b )  gasification p lan t  30 (c)  fine purification p lant  9 : '  0f 9 ° ~  7; . . . .  " " _ . ,  .. ' , o ~ ~ - - w , - •  ~ .unnamed petrolemn f u e l . :  An •illustration compares  a ~ g e s s  auu rrau?!a~z0n oz a paper" py  ~. ~ c n e  r t ; -  ~. 
. . . . . .  " (d) synthesis react ion ~'es.¢els 6 .  (e) distillation " o ~ . ~ =  wztn power,a~ j.. u Rpzg/kw.-hr :  would 1)~ ~ ': mixture:.of this  t y p e w i t h  a c0mmercial  gas  oil as  re- ~ ' ~ "  . .~::. " ~ . . 

• ~ . ' : ' - ~ l tpfg Conver ted  i n t o  En- l i sh  equivalent~ 95 o . . . .  polymerization, and other  f inis lung plant  for  pr imary.  0 would cost  :17 d "1 00 ~ ~" . . . .  ~'- ~ ~ cards  :~ ( a )  Fuel" cousumpti0n i n  ~-nu./metric hP:-hr.- . 6 0 2 . - - .  German:. Low-TemPerah t re  Carboniza= : 
- " and:secondary  product~ and  s to rage  facilities °4 .  ~'~ . . :~ . /  , v cu. z~.:.wzta power a~ o.~o ; . (1OO gm. /me t r i c  hp . -h r .~0 .22  lb./hp.-hr.)  i n  a 30- to t ion. ¥o l .8 ,1946 ,  pp, 77-79. : " ! ' - : ' :  

' : • anc i l l a ry  w0rks instal lat ions '!2~ :~ ~:he coal of asiz'con ~- u./~'w.-hr. : : . ; : "~ 35-hp.,:l,450-r. p. m., 4-cylinder engine ;  (b)  exhaus t  Techniea lde ta i l s  a r e g { v e n  of the lar~er  instullafions : ' .  
• . t en t  about 26-29% Will be gasified in a Lurgl  press{~re : :  592. ~ ~ fanufae tu re  of  P r i m a r y  Alcohols b~ the .  : :  temperatures~; and ( c ) C O  content of e.'~m~s] L gases; t h a t  were  operated d u r i n g  the wa r  in conjunct ion  wi th  " 

: • ~ - p l an t  so tha t  t h e g n s  iS  gene ra t ed  Under  the a c t u a l  0xo Proce:ss:: V0L 9,.1947, pp. 01=65. :.: : : : : : ' .~  :The  l o w  C 0  content  0f  t h e  exhaust  gases  zron~ t ~ e . .  synthetic-oil plants  Special ly descrihed a r e  the  plant  - 
p ressure  needed for  the synthesis• Ruhrchemie 's  ex- • Excel lent : review with: d i ag rams  and fl0w. sheets o f :  !~ mixed.fuel-  is specially in teres t ing a s i t indicates  t. e • e f : t h e ' K r u P l ) T r e i b s t o f f w e r k e  a t :Wanue-EickeL o p e r :  • 

• : per imenta l  p lan t  has  given :sat isfactory results  Ruhr :  the p lan t  and  operation :of the  0x0 process  for  the : !~ -~uitability of this fuel fo r  use underground,  in m!n ~ :a ted in C0njunetion wi th  a Fische~r~Tropsch p l an t  the  : ' 
.... . '~ . ""chemie-Lnrgi "lRestisol~! pr0eess :wi l l  probably h e  used : : m a n u f s c t u r e  of  pr imary .a l iphat ic  alcohols f r o m  olefias:  '.:i~ ~ :" oc0motives and the like..  Lu rg i  Spiilgas p lan ts  of  t h e  A:-G.:Stichsische Werke  at  
• : t h e  gas pur!ficatz0n~ : -: ~:::i ' ' and  ~vater .gas( :  The  inf0rmat ion  is adapte d ma in ly  ::':~ ::- . ~97. ~--~---.:-  Turb0c0mpressors  for -Hydrogena t i0n  ~ B~l{len and Espenhatn  "and the  Deutsche  "Erdbl A.-G::: 
" : 0 ~ .  ~0xs  ~ u  G~s; F in id ized  Technique.:  ~rol.: 9, .-: • z r o m  CIOS a n d B I O S  reports.  F o r  t h e p i l o t  plants  at; : ~ :  ~':' ":Plaht~ Voi 2 2940 p. 120 G4n ie  civil :vol. 116 ':19~0~:: p l an t  a t  l t e~s  -all  carboniz ing  brown coal  ;chiefly :to : . :  

• "1947, pp. 261-266.. : - : Holten ( l tuhrchemie)  and L e u n a  ( I  G. Farl]enindus~ ? ~  ' :::PD 32-,~4.- - " : : .  ..... - '  ": . produce t a r  f 0 r : t h e B e r g i n s  hydrogenation.  : :: - " 
: • ~Detaiis bf~eW techni ue de~ei0 :ed h the ,%.m rz t r ie  A - G  ) the  cost of  production of the alcohols w a s  :~ : ~. ~ /Turbocompres~0rs  a r e  l i gh t e r l and  m0re  c o m p a c t "  :60~: - - . i  Lurgi  ProcesS.  VoL:$, 1946,::pp~ 49r50;-:: :: . : : : .  q ' p y - e "can : abo'  " " ' - " ~' 
_: off indus t ry  and  i ts  ~application to m a n y  industr ial  proc- ~ ut  ItM. 0.P0u0~9~/kg. and the  sales price I~.M. 2.5/kg - ~ . :.: than  reciprocat ing COmpressors. fo r  high p re s su re s  of  ,54, " : " . - i : 

' essesa ' such. , , ;  as  oil, ̂ .-crackling~^~_, Fiseher-T'r0pech :synthesis, ~'ormrge-scaieyear) t h e  eapitalPr0uueti0n l a n d  'operating(12'O00:t°nScosts WerebatChestlmatedPr°cess/: : ~i! : ~he-order :0f/206 a tm.  and  offer:the fu r the r  advan t age  : ~. L a t e s t  informat ion a b o u t  the" L u r g I  con ip le te -gas i :  
: " 2 ~ :  r e ~ ° ~ ' n g  ° G : s : : c : t ; : n  Processes  corn  a~ed - a t  :RM. 78/100 kg. of  alcohol; for  ll-seale cou .nnouS  hat the =as compressed does-not  come into contact  : "flcation p l a n t a r  B~hien G e r m a n y :  repor ts  a p l a n t  of  

With lubr icat ing 0il: The  author  discusses gas f l0w 1 0  uni ts  wltl~ a capacitY, e f  'abont~20 O00 000 cu. f t .  of: 
~,. ~ . : . . ^  ~ ^ ~ " p • . Voh operation I'~M. 60/100 kg  T h e  potentiali t ies of the  : in l abyr in th -pack ings  a n d  methods o f - r educ ing  the  ' s a s  l~er day.  The  e0mple te  plant  Cost:10 720,000 P £ I ; :  

..... ":~, ~v~7, p. ~.~ ; l~ev( ~ e  n. ~ a z ,  v01: 69, _~o. 2 ,  p.  44, Process . a r e  hrlefly discussed f r o m  the viewpoint  of :: ~! 
. 0  pP: :: ~:: . .  products, and  me thods  for  increas ing  the production of:~ ~! - losses i n v o l v e d •  The fo rmat i0n  of eddies:in the  lahy- :~he I,~nde-Friinkl O~ p l a n t  3,600000 B3I. I n fo rma t ion  

: ::  r lnth and- the  ma~-nitude of  the  leakage w i t h  different  i s  a-iven n the modern  e machiner~r and. i ts  o r " Summarizes  infor,bation pub l i shed  in Ge rmany  i n  ~ olefins by medium-pressure,  gas-rec~'ele "and li0uid- ' ~'~ " S' ' . . . . . . . . . . .  __ ~ o t yp  . pe :. rues o f  chamber  between the  c0nstrmtmns,  we re  m -  a t ion ,  the  gas-pur i fying p lant ,  and .an  a n a l y s i s  .of the. 
: 1942 hy Koppers  concerning t h e  complete  g a s i f i c a t i o n  phase fluid-catalyst  a re  meut ioued.  . . . . . . .  :' ' i  : ~ t ~ a t e d  y h Y r d b r :  : e;Ze:e:::hOU : : : : : : : c ; :  ~ : ~ i i : g a : ? ~ :  0c.o~ ~ ~:!~n0~e~.~i~ta~SaCOP~lr09.~10!O :: , o~ lignite dust, coke ~nes: and the nke.  Particular ~ .  ~ .  ~reduction of HYdrOgen-Carbon ~on: ~ b P 

: ~mt~.nti~noi~ O~awa to.~e.atbalance.s and c0st duta, nnd , oxide Synthes!s Gas ~rom Coke-Oveu Oas. VOL 9,~,! 
= 1~ ~ o s  a r e  m a n e  oe tween  t h e  Koppers p r o c e s s  • 1947 pp: 346--349 ' . . . . . . . . .  $ ::i : ~9~elo-"~-~m~" o~ 19tk ~p 151-1~'=157 l ight  oil are  p roduced  pe r  1"~ cu. f t .  0 f  gas .  Oper- 



:76 
a t ing  costs a re  as  fo l lows:  coal 6.50 RM per  ton : w a t e r  
6 pf. pe r  m 2 ;  power  1.1 pf.  per  kw. -h r . :  labor  and  
ma in tenance  each 0.4 pf. per  m.  of g a s ;  oxygen 2.2 pf. 
per  m 2  : T h e  total  east  of  the  gas  w a s  3.8 pf. pe r  m 2  
less a credi t  of  1.4 pf. Per  m.  ~, or  a ne t  cost of 2.4 pf.  
per  m2  o~10.9 d. per  1,000 cu. f t .  
604. ~ P in t sch -Hi l l eb rand  Gasi f ica t ion Process .  

VoL 8, 19-t6, pp. 218-220. 
Pintsch-HiI lebrand process is  based o n  the  use  of  

heated  circ~Uating g a s  to supply the  necessary  h e a t  for  

~ I B L I O G R ~  OF 3FISCHER-TROPSC~ S Y N T H E S I S  /L~-D I~ELATED PIqOCESSES ~- 

• ~0-54% mois tu re .  The  p lan t  compr ises  4 gasifier  u n ~  
each wi th  a p a i r  o f  genera to r s  nnd 5 proclucers. 7£h ~ .~ 
output  of syn thes i s  g a s  under  t he  bes t  operat in~ con~ : 
di t ions i s  1 07- mil l ion c u f t  her  h r  f o r  ~ao~ , ~  ~ - " "  

n" " . . e r  u it. 0 p e r a t m o  m a y  be w~th or  w~thout 0.-; the  usual ~ 
synthes is -gas  emnposi t ion when  u s i n g  0.- i s  CO, 25%. 
H.~, 50% ; CO.,, 13% ; CH~, 3.5% ; ~'~, 3 .5% : Without  0~: :.~ 
the  composit ion i s  23%, 56c~, 10%, 3g~, and  3 %  
respeetively~ Gives  some d e t a i l e d  opera t ing  resu l t s :  ~: 
610. COOL, Shy GV~IA~, The Si tua t ion  in  Germany, . 
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ted f o r  t he  f i rs t  t ime  to t h e  the  ca ta lys t  h a s  a considerably longer  l i fe  t h a n  w i t h  
~ f i t s .  The  p l a n t  nses  the  F ischer -Tropsch  process  t he  nm~nal  p r e s s u r e  operation,  i n  f a c t  a s  m u c h  a s  7 
and the  r e ~ f l a r  ou tput  i s  30 tons  of  synthet ic  pe t ro leum t imes  as  long, T h e  l~roducts obta ined by  th t s  n e w  
for every  w o r k i n g  daY- The  capac i ty  m a y  enable a method a re  no t  u s e d  d i rec t ly  e i t h e r  us  motor  or  D i e s e l  
doubled product!ou- T h i s  ins ta l l a t ion  i s  t he  only one fuels bu t  a r e  c r acked  or  polymer ized  by well k n o w n  
iu France  t h a t  w a s  instal led a n d  t h a t  i s  ~ m  wi thou t  and  ex i s t ing  methods .  The condensible h y d r o c a r b o n s  
auY finaneial  a s s i s t auce  ~rom the  Sta te ,  nnd the  produe-  consist  m a i n l y  Of propnne-.butane m i x t u r e s  ~nd  a r e  

s imi la r  in eompos i t inn  to the  Calor  gas  sold i n  thi 's  tion proves  beueficial. I t  i s  protected by the  ahnos t  
prohibit ive du t ies  hnposed  on all impor ted  petroleum, count~T for  country-house  l igh t ing  a n d  heating' .  T h e  
615, . Motor  Fuels.  Vol. 159, 1939, p. 727. octane n u m b e r  of  t h e  Fischer-Tropsch  motor  s p i r i t  i s  

s imi la r  to t h a t  o f  s t r a i g h t  petrol,  as  would be expec ted  
Austral ian Comaionweal th  S t and ing  Commit tee  o n  f rom the  s i m i l a r i t y  in  composition. The  oleflns f r o m  the reaction. Two plants  a re  known : One a t  H a m b u r g  Vol. 151, 1935, p. $61. ! Liquid Fne ls  repor t s  t h a t  the  Government  should e x ~  

haust the  possibi l i t ies  of a ecumula t t ng  large  quan t i -  gas i fy ing  brown-coal briquets  nnd the  other a t  the  ~ ' e s -  
soling hydrogenat ion  plant  o f  the  Union rheinische  
Braunkoblen-Kraf ts toff ,  which consis ts  of 11 uni ts ,  
each of  5.500 m2 p e r  hr,  capacity,  and uses brown-coal 
br~qnets wi th  a pregasif ieat ion sha f t  tO drive off the  ta r .  
T b e  construct ion and operat ion of the  p lant  are  i l lus- 
t ra ted  and described, and :operat ing resu l t s  a re  tabu-  
lated.  Since the  p l a n t  w a s  g r a v i t y  operated, a ve ry  
un i fo rm fuel  was  necessary  f o r  eft%lent operation. 
The br iquets  were  suitable i f  they  had  n specific g r a v i t y  : 
of 1.23. a mois tu re  eontent  of 13.5-1-1c/~, a s t rengtb  of  

. . . . .  14.07.150 kg. per  era.-" (2,000-2.500 p. s. i .L  and a n  ash- . Apgus t  1936. p. 2. 
sorteain.~ point  Of not less than  1.2flO~-l.a00°: The gas  Outl ine of the  Fischer :Tropsel i  process,  w i t h  special 
produced w a s  suitable for  synthes is  ga~ havin, ,  a CO- r.e~..erence tO the  nmdifieat ion by F i sche r ,  P ich le r  and 
~I~. rat io  of  about 1 : 2. " ~' ~ " • Kolbel, wl erchy a sm~able sy~thes i s  g a s  is produced 

Capi ta l  cost  of a F i sche r  p l a n t  i s  e s t imated  a t  RM ~ : "] the  F i sc lmr-Tropsch  1]rocess produce  luin' icnnts o f  a 
5,400 per  me t r i c  ton of gasoline produced per  day com" ~ : |  ties of gasoline in  s torage  and  the  production of o t h e r  vetT h igh  ~ ' a d e .  T h e y  are  ad jus t ab l e  to such nn  ex -  
pa red  to RM. 4,000 for  the  L G. eoal-hydrogenation | substitute fuels  before  e m b a r k i n g  on the  es tab l i shment  tent  t l iut l u b r i c a t i n g  oils su i table  fo r  a n y  pu rpose  
plant.  Deprec i a t ion  on the F i s c h e r  p l an t  wi l l ,  how: ' |  of either hydrogena t ion  or  s y n t h e s i s  plants. ' t h e  cost  wha teve r  can  b e  produced  synthet ical ly .  ! 
ever,  be l e s s .  T h e  F i sche r  process wil l  consume 7 :~1 nf nroduein ~ g a s o l i n e  b v  hvdro'~enation or s r n t h e s i s  618. - - .  Robinson-Bindley Process .  Vol• 159, 
tons of.coke per  ton of gasol iue compared  w i t h  4 tons : : | from ei ther  b i tuminous  or b rown coal would be about  1939, p~ 203 ; Chem.  T rade  Jour . ,  vol  104,1939, p. 200. 
of  c0al for  the  coal-hydrogeuat ion process. ' : : |  Synthet ic  Oils, Ltd. ,  has  i s sued  a repor t  on a t e s t  
6 1 1 . - - .  Product ion  o f  0 i l s  F r o m  Coke-0ven L ]  run  of tbe C0mpnny plant  a t  Bedlay  f o r  p i ' oduc ing  

: Gas---Report  of Ut i l i sa t ion of Coal Committee.  ¥ol. : | hydrocarbon 0ils f r o m  blue w a f e r  .gas. The  t e s t  suh-  
153 1036 pp 330-381" I n s t  Min  E n g  Mere :19 ] ~an t i a t eS  the  r e s u l t s  obtained by  tlie company ' s  rech-  
Apgus t  11~36. p. o ' " "' ' ' n lc ians  in n pi lot  p lan t  a t  t h e  resea rch  s r a t h m  a t  

I Epsom: Accord ing  ~o the report ,  the  yield of  oi ls  du r -  Outl ine o ~ the  Fischer :3  .' "ith .speCial 
reference t¢ the  n|odificat  r ichler, and | iflg the  t r i a l  w a s  equiva len t  to 0.$501 gal.  $or e v e r y  
I~.ol!~el, w l ,  reby  a sui~ab] ~ ~ pr0dUced | 1.000 cu. f t .  of  g a s  p u t  throu.'.'h t h e  plant ,  hut  .a n e w  
~ y  mowing  a wa te r -gas  g mixture o f  | 
s t eam and .~oke-oven gas.  ~ '.10 cu. f t .  : . !  
of coke-ove~! g a s  w e r e  use ~ I of steam, ] 
the  resultil~g g a s  would ~, ion : %  hy ~ : |  

volume:  I-I.. 60;  CO. 30 :  ] :~ ~, 10. For :~ |  . . . . . .  ~ ~ ,  ~ ~ouud~-1 000 000 based extent  be v a r i e d  so a s  to mee t  cu r ren t  m a r k e t  condi- '  
each 1,0O0 , u.  ft:  o£ t h i s  i '. coke-oven. I ' " . . . . .  ~ t ~ : tl~ co~tS could finns The  a m o u n t s  of motor  ~piri t  die el dud o t h e r  ~as and~lS ] b: of s t e a m  we: : : i~J cos to~the  n a n t ~ o u m t e a w t ~ i  , -  " ' 

on ~1 60.000-toU unit ;  Lt i s  rflong t n a t  e- • ~ • ~' ' " ' ~ ' ~ ' 
ha red,iced considerably i f  the  oil i~ produced i n  con = : 0ils tha t  can  be produced f r o m  the . c rude  oil ~ re  some-  ~12. . :Developnieni rich. VoL :!i:| . . . . .  ~ _' ~_. . . . .  . .  : . . . . . . . . . . . . . . . . . . . .  what  s i in i l a r~o  those-obta ined~rom nn tura l  pe t ro leum,  

1 s. 4 d. pe r  gal.  & syn thes i s  p !au t  of 13,000.000 gal .  
per yr.  capac i ty  would cost pounds  5,000,000 and  a 
hydrogeuation un i t  of 45,000,000 gal ,  per  yr.  Capacity 
pounds 12.000,000 I t i s  e s t ima ted  thu t  the  cost to t h e  
consumer of synthe t ic  g~ls01ine :[ronl ~rictorian br0wu 
coal would be 2 s .  1 d. per  gal .  : 

6i6.-----LA-' • Oil F r o m  A u s t r a l i a u  Br0wn C o a l . . V o l .  
158, ~93 ~.~. PP. S8-~%q: l h ' i t i s h : C o a l  Ut i l isa t ion a n d  

.... ' by blowing a wa te r -gas  genera to r  wi th  a mix ture  of : Research Assoc 3 Io t th ly  B u l l .  vol. 3 ~o.  1 A b s .  method has  j u s t  been devised t h a t  should b r i n g  t h e  - 
605; . Thyssen-Gnlocsy Complete Gasif icat ion s t eam and coke-oven g a s .  F o r  exanlple, i f  10  Cu. f t  . 30-12. : : " :' i : : yield u p  ro m o r e  t h a n  I gal. :per 1,000 cu. f t .  o f  g a s  

Pr0oess. VoLS.  19-]6, pp. 106-107. of coke-oven g a s  w e r e  used for  eve ry  po0nd of steam, In a report  to the  Vieto}:tan G o v e r m n e n t  regar~ling throughput  I t  a p p e a r s  : f r o m  the  repor t  t h a t  s e v e r a l  .... 
:~ : : 0 p e r a t i n g  resul ts  of a4O- ton:per -day  plant  e i : e e t e d ,  t he  resul t ing g a s  would have  h cmnposit ion % hy the production' o £  oil f rom brown-coal  deposits, xt i s  . p r o g r a m s  of  t r e a t m e n t  of c rude  oils can be employed ,  

d u r i n g  the w a r  at  Wmme-EickeL Due  to the hl termit -  vohmie :  I-I..; 60;  CO. 30; N: and o ther  gases,  1 0  For stated tha t  the  cost  wouhl be nb0ut 1 s: pe r :ga l :  T h e  which would n iean  tba t  tbe  protlucts could to s o m e  
t en t  supply of  0.. conthmous operat ion for  m ( r c  than  each 1,000 eu. ft:  o f  t h i s  gas,  330 cu. f t .  of coke-oven 

: a f e w  days  w a s  not possible, therefore  r e su l t s : a re  n o t  : g a s  and~18 lb: of s t e a m  were  used. : 

conclusive. : : : 612. . :Devel0pnients  in  South  Afr ica .  VoL 
i::' ~ ' : 606: ~ .  Wink l e r  Gasification Proces~ : Vol : .~ . . . . .  .- w o r k  wha t  siinila 1: 
. . . .  :~ : " 19-16, pp. 155"-153f: . . . . .  : . . . .  ~ ...... :" : ~' ~ ~ ! 5 6 ,  1033, p. 329. ~ ~ . . . . .  : ":: ~: : ::.. . :  junction wi th  t h e  ems tmge lec tmc l rY  and b ~ u e  t s. hut  the  oua l i tv  of  some  Of tbe  oi ls  i s  much  bet ter .  O n e  

: . . . . . .  " - T h e  sche' le~ " " " " ". . u  - .  ni'o,*ram o f  trentmen~c nlentio ned~:i'n the-l 'epor[ s h o u : s  :. : : Winkler  continu0ug gasif icat ion process whicl ~lses ~ Local  r i gh t s  in the  Fischer-Tr0psch process h a v e .  "~: n ~ b i c h  has  been p r e p a r e d - I v  ~eHnan  ex~ ~ ' . . . .  • 
ports, e od" ~ ," . " I ~ " ~ ~,- tha t  nefll']~ 5ub,c of  tile to ta l  crut |e  prouuet~ c-in ue 
0SItl0U to be }laced on: I commerc ia l  basis to . u i t  • ic- • - * " ~" • " i a s team::and 0~ mix tu re  a s  the blnst~ is  described, ~and-"  & Ref ining CO. . . . . .  . . . . . . . . . . .  . . . . .  ..... "';' tartan condmons ,  a n d  toe  c o s t  oL ploLmctl,,n 1~ 1 and  by ano the r  p r o g r a m ,  n e a r l y  40% of m o t 0 r : s p i r i t  

tleen g ran ted  to the  Sonth Af r ieau  Torban i t e  ~Iiniug " , mb le~ in |nv lm  u'ovenlel | ts  eu.liuing roe prop- • ~ • ~.~.~ . - . . 
i t s  pe r fo rmance  in var ious  German  plants  is  discussed. . , " " . .1 - " ~ ~ *'^- " s  u u e h  converted i n t o  motor  sp i r f t  a n d  40% i n t o  die~el oil~ 

: - . : T h e  g rea t  ec0nomic advaa toge  of  the p r o c e s s i s  i t s  abi l- :  6!3. ~ .  ~Fischer-Tropsch Pr0cess~ Prodncti0n of '(: 
l t y : t o  gas i fy  low-grade, cheap fuels• I n  fae t ' th is~is  i t s  :Goal S p i r i t  and  I t s  Improvemen t  by Cracking;: ..Vol ~ " lower than  any  previously  pub l i shed  f i~lres.  The  re-  and  more  t h a n  40c/o of very  h i g h - c l a ~  k e r o s i n e  c a n  
only Compensatory f ea tu re  for  i t s  re la t ively poor thor-  : 156, 1938, pp. 433-434. : " ~ . ~, 'port covers  b0th t!~e~Fiseher process,  which is  (highly b e  obtained.: T h e :  motor  s p i r i t  contains  o n l y  0 .09% 

mechanized and  involves  low : l a b o r  eosts, a n d  e a r n  S,  which i s  ~well w i t h i n  t h e  Ai r  Min is t ry ' s  r e q u i r e °  
real efficiency a n d  the  inconvenience and cost  of u s ing  I n  tlfis process a m ix tm ' e  Of CO and H.- in the  ratiol hydr0gen~tiom which i s  a t  p re sen t  producing g r e a t e r  taunts. Moreover .  t h e  actual  a n d  potent ia l  ~ u n  i s  l ess  

: 0~ .  : T l i e  c a p i t a l  cost of a Wink le r  p lan t  iS ab0ut the  Of 1 : 2 by volume' : is  used. Ord ina ry  w a t e r  gas,  pro- quantities of :  o i l  ,. t h a n  ha l f  t h a t  s t i pu l a t ed  in  t!~e A i r  Min i s t ry ' s  speci-  
• same as  t h a t  of a complete water-~as  p l a n t  of normal  duced by p a s s i n g  s t e a m : o v e r  coke. seems  to :be the ::. : [ '  : t y p e .  • :: : ~. : . . . . .  ~ :: . 617. '. P r o d u c t i o n / o f  Oil F r o m  :Coa l  by t h e  f lcat ion f o r  a v i a t i o n  f u e l s :  T h e  m o t o r s p i H t ,  a f t e r  
. . . . . . . . .  . . . . . . .  m o s t  economical s0nree  of s .vnthesis  gas :  TO m a k e  

: 607. Co~cu.n ' ,  A. P., Dnzw,  T .  B . [~xn  WdnTHt.naTO.X, H .  u p  the  d e f i c i e n c r  of  H .  in w a t e r  g u s  t h e  producer : F ischer-Tlopsch Process .  Vol. :153,1039, PP. $65--$63= : cer ta in  normal  a n d  Well es tabl ished t rea tmenr ,  cam-  
• N e a t  T r a n s f e r  in a -~ I Hvdro , ,eu-Ni t r0~en Mix tu re  operat ion is modified b -  -,~ . . . .  -" . . . . . . .  ' .Reviews b i s t 0 r r  bf F i scher :Tropsc i i  procdss and  dis- :  :- : F a r e s : m o s t  f a v o r a b l y  wi th  No~ l ' g r a d e  mo to r  sp i r i t s .  , 

. . . .  :: : a t  High  P re s su re s  : i n d  E~ig. Cl~em: vol 1"947 p ,  a t u r e  or by t r e a t i n ~  th~ 'w~er~ '~a~ w~t~ ~s~Vm~em'~re cusses temperatt~re eontr0I ca ta lys ts , ,  and fue ls  n s~d The  diesel oil and:.k'erosine a re  s.~.id r o b e  v a s t l y  S~l~e; : :  
: . . . .  - . : : 053-064.: ~ ' : : :  . . . .  ' ' *" synthes is  gas  i s  tre,~ted in  a ~-St~,~ ,~-..~-~'~^~' ~,~--~: .in the production o f  t !m s y n t h e s i s  gas.  I t  is  p o s m m e  r ior  t o  any s u e n  ous  on me.mar l~e~,  ~ u u r , c , , ~ - g  ~ , . u  
- - Ex~erimoii+,- ~ -.~-~:~ . . . .  :~-~^.~ ~ : - .  : - -  • ' - ~ ;  " fo r  the  renmr.~l" , e  S ,rh~ ~ ' t  o+~-~-~::'~-" . . . . . .  Y . . . .  -~- ,  to pr0duce s~nthes is  gas  i m m e d i a t e l y  f rom coke-oven t r a n s f o r m e r  otis can  oe oo tameu  a~so zrom t~e  syn-  : 

: " ~ o , , , ~ :  , ~  ~ : ' ~ ' : ~ . ~ 1 ~ , ~  " ~  ; , : ~ . m s ~ e  a o-z~ work~ ~,,,~.;io~" :7-,~::~,,,~=~ ~ 27--~i~"~ se  ~ toe  usuaj  gas- ).~| : ~as by sui table  t r e a t m e n t  in a c rack ing  plant .  :At t h e  t h e t i e  crude :oil. : I t  Was f o u n d  a f t e r  t he  t r m ~  t h a t  
~ . ~  ~ - , ~ . - , ~ u ~  uia~n~ters~ee~ ~uu~g  ~mated b y  s t a  - = - ; f i ~ : = : . ~ : - - : : ~ ' ~ ' ~ " '  te-mpe~a~.m:es' a n 9  ~ n e z a  :~?~| -' same~time the-heaf in~ o f  coke ovens b~ low:grade  g a s  : : the  ac t iv i ty  of- the ca t a lys t  had  not b e e n i m p a i r e d .  : - : 

: : : numbers  extend f rom ~0,000 to the  UnusUall~ hi , lYvalue a tures .  P u r i f e d  g a s  m u s t  con ta in : l e s s  than  0 a .~m ~ |  Is promoted, t he  coke-o~ en . ~ a s .  b e n ~  n s e d  f ~ r  ~ e  619. ~ G e r m a n  Fischer-Tropsch and  A l h e d  : 
: o f  440,000. The resul t s  a re  in  good ag reemen t  ~ i t h  the  ...... of  S per  l o o m . '  ~rhe ea ta lys t  ts a Co : s a l t  dis t r ibuted producti°n .of moto): f u % : w n . - e  t n e s ~ a n ~ c e ~ a o ~ u c e ~  Processes:: V01~ X72, 19~6; p. 5S9. " • : ] 

. . . . . .  usual  re la t ions  fo r  !mat  t r ans fe r .  I n  the  correlat ions: :  on a Mese lguhr  foundat ion.  The  reac t ion  takes  place ~ | [  : ~ e  conver smn o!  m e  co~-v[~^.goavSen batter.~ hea t ed :  : : B r i e f  rev:~ew of  i n fo rma t ion  di.-ested f r o m ' t h e  C I O S  : "  ] 
;: , : :  t oe  effects o f ~ r e s s u r e  on,the l 'elevant propert ies  0 f t h e  :~ ~n Z s ~ g e s ,  "and ~he. tempe~,ature and  pressure  mus t  ~ :  : " ~x°m 5a, e~,w2s~ e gase~,Z~h~ s ~vas te '~as  is  :free f r o m  S reuor t s  on process  development  i n : t he  F i sche r -Tropsch  " [ 
• . . . . .  : m~:~ureal :e~a~en m~o account. Methods of e s t i m a t i n g  ~,~ kcare~mj.Y controlsecL . . : [ ' he  h e a t  r e l e a s e d  :by the : ~ [ .  f : ~ = " ~ ' ~ ' ~ " ~ , ~ : ~ ' ~  b- last : furnace i s  f r ee  • f r o m  S. : s~nthe~is T h e  L u r g i  G e s e l l s c h ~ f t h a d  b e e n  W e n  a!  1 : I 

: :  : - - ~  ~ c L ~ ,  w m e ~  were  no~ pronounced over the pres-  . ~ s ~ J  ~.~oumrm~c reacuon is  immed ia t e ly  removed -:'~.~. : 7~ ~ v " ~ '  . . . . . . . . .  "='- 7~ ~ ~ ' ~  ~ , ~  ~+~ ¢.nnv~r " : 1,+_ ~'2= ,~ . . . . .  +~-~÷i0n of  f u t u r e  ~ l an t s  ar id t h e i r  
. . . .  sure  range  studied,  a r e  presented Concurrence 0f the:  oy  the  product ion : o f  s t eam a t  cons tan t  t empera tu re  ::;~,~..::  x:ae coke.oven g a s  is  zreea  !1:am ~ : ~  Z ~ : ~ . : : : ; : ~ = - o n ~ v  ~ g - ~ t ~ a f ~  ~aad~tev~e~or~d a n d  uate~nted the  r ee i r cu -  : 

: _ da ta  wi th  those for  bet ter  known gase s  is  shown b r  in- :: :and ~pressure: T h e  gas  leav ing  t h e  condensing: e q u i p - . ~ :  ?)~.sion, a n d  the  nn isneu  sYnmems~ga~,  ~ r ~  " ~ , ' ~ . : .  r~se-~-y ~ v _ , h ~ s i  s ~ s  n r e s s u r ~ a s i f i c a t i o n  a n d  t h e  : 
clu~ion of exper imenta l  da ta  fo r  a i r  a t  5 .~ arm n,~a ,+ m e n t  passes  th rough  an  ac t iva ted  c ah~hrne~n, n ~ n t  ~4~!|~: :" needs t o  be f r eed  f r o m  o r g a m c  ~ compounu~. -~,t~ - :~ m u o n  o~ ~. ~t  ~ . ~,~? ~, ~ ~ ;~ * ~: a + ,  ~,~ : 

. . . .  " :Re~:nold~ s numhare  ¢, n , ,  (~ n a o - ~ n / ~ q ( l l . ~  ~ , ~ ,  T . . . . . . . . . . . . . .  . f o r  recov_r_nei~ _~_vnlnt~la n i~  .~u~-~"- ' : : r -~ : '*" -  ~":;~ "~[~|~-:: ~': i~ative v "  • ~ ~ .... 1,, coke-oven e a s  Can be t r a n s f o r m e d  in a c rack-  , ~  use  of Fe  eatalysm:.  '.rne a u v a n m g e s  a re  s - a - e ~ 2 ~ y ~  : .  
. " ~ ~ - - . . . . . . . .  • fle~ir~ i~ n n , ~ , . 7 , ~ - . . ' . . ~ ; : ( , : £  . . . .  ~ tneoreuea  ~ y ! e ~ ;  ~ !  ,~ in~ ~ , ~  ~ h  w a t e r  :~as t h e  l a t t e r  being p~oduced h igher  g a s  ve lomty  ~nd earner h e a t  control ,  no n y a r o -  

• ' . . . .  ~OLZ w.  ~ .  , ~ e c  abs. 178a : . - y~- - - - , . . . - ~ . , , , , ~ t ~ , . v  ~ g i n ,  o£ nvarocarbons  per ~*~. ~.~" ~ *"~-~ " ' ~  ° ' - - : - '~ : - . . . . . .  : .: i n o f  : .  : ~n~ ~ . . . .  ~:,~. ::~ .~, . . . . . . .  ~ ~ . ~ m~ of synthes i s  g a s  2 y e a r s  a~o the  ~ield stood at  ~ | ~ : : : "  in a wa te r -gas  p l a n t  by  the  gamf ica tmn of coke ~u th  O . . . . .  gena tmn o f :o l e f i n s  t o  paraffins.~ and  suppress  o ~ -  
: : " - ~ ' ~ : , ~  o Z ' ~ E I ~ I ~ G : , :  ~pa~ l I [ l n g  Rm~'of-Mine.: :~ 106-150 gin; Per  *,.~, bu t  th is  ha~.s ]~een in~i - ; , -~ '= -~h  is  ' ~ [ ~ ! | ! ' J : ' :  and s team continuously." The :F i scher -Tropsch  p r o c e s s  :c rack ing  by- m e  ~mgn :~u  : . . . .  ra~,o , g~v,ng; ~ess ~ :  

: : . : - - - ~ .  - . . . . . . . . . .  9, pp~ _.o~-z?~, z 4 3 .  : n o w  Stated .to h a r e  reached  the  f i ~ , r e  , ~ " ~ n ' ~ - ~  ! ~ ! | .  / :has been opera ted  recently a t  p ressures  around 10 a tm.  , and  less C .  : :- ' : : : : • 
~ '  ~.~escr!bes .the Wintersha l l -Schmal fe ld t  gas i f i ca t ion  l~er m.':: P a r t  of  t he  product  m u s t  ~e c r a c k ~ " i n o r ~ e r  ~ | : " -  I a t h i s ' w a y ,  t he  yield h a s  been increased  about  25-3OV~, 619a. COLTE.ni0.:A.,A~D~I0-W~'~mD, A. A l i p h a t i c C h e m -  " : 

: process m wn,ch synthes i s  gas  is  m a d  e f r o m  r a w  brown . t o  r educe  the :kn0ek ing  pr0pert ies  of  t he  f u e l .  : . . .  ~ ~ ] ~ f i  m a i n l y  owing  t o  : an  increase  i n :  t he  paraffin : y m m .  " teats A d v a n c e s  Chem. Ser.  5, 1951, pp. 23T-=293; ,- 
COd,: : . . . . . .  614 F i s c h e r  PI  n c . , ~  " ~ - ~ L A -  ~ ,"  : , ,  - ~ o  ~ | ! " ~ *  This  operat ion i s  n o w . k n o w n  a s  " m e d m m - p r e s s u r e  : C h e m  Abs:  v o L 4 5 ,  1951, p. 10,560. " . ; . . . .  

. . . . . . . .  6°Pe~s--'~ol',~Wintersl~all~chma~eldt~oater-GasProc- p : 1 7 0  : . . . . . . .  [ : : ~ ? ¢ : ~ " ~ e .  "o~.~0"~!~-~-y, ~!:.: '~i:  ~ a ~ e S ' s ~  ' and  t h e  g a s  and  conta~tormatoe~lus.e~s a r e  D e ~ e i o p m e n t s o f t h e p a s t 2 5 v r .  a r e  reviewed A m o n g  
, • .-~,~ual'C~l.t~.~u . ' ~ - 7 0  7-. : , : . ' .  : ~ .... "~: '~::~: - ~ y  rue s a m e  a s  ~ , ~  -~ . ~ , " - - - 

. Desc r i , t i on  wi th  di ,er~m~P,e ~ , ~ '  - . - .Repart p resen ted  b y  the  Socidt~ des  produita ~ ! ~ : ~ : :  synthesis :Below a p r e s s u r e  of  20 arm:  the re  ~s no : the m ? r  e r e c e n t  d e v e l o p m e n ~ a r e  tnlmod~rec ~ o~da~oon  : 
• ' u roduc tn~  ~ n t h ~  ~ - ' - * ~ , ~ -  r " h  w a t e r ' g a s  p m n ~  ch~mlques Courr i~res-Kuhlmann,  a subs id i a ry  Of  the ::~-~,'~ ~ appreciable f o r m a t i o n  of o x y g e n a t e d  compounds such  of hydroca rbons  m prouuce a m e n  Y ~ , ~  . ~ ,  

Ziitzken~or~ -~a 'w  °bl'o~-=* =.~,:synme~,c~on wor~.~s.at M i n e s  de Courr i~res  and dtabl issements .  K~hlmann ~'.~i~::::, ,~ as f a t t y  acids W i t h  t h e  r~edium-pressure  s y n t h e s i s ,  hols;  P a r t m l  comousu0n  oz , J ~ ,  ~0 p r ~ u e e  ~.~-~, : - -  
i " . . . . . . . .  ,o u~-eu conta ining m e n t m n s  t h a t  in 1933 the  p lan t  ~or the  nroducfion of , ~ r : j [ ~ :  _ , . . : : : "  . , 
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the Ftscher-Tropsch and Oxo syn thes i s  to yield oxy- 
genated  chemicals .  

CO.~r~FO~.0, D.  3. ~'cc abs.  1195. 
690. Co.~nvSrzo.',-. F ischer-Tropsch  Process  in Uni ted  

States .  ¥ol.  14, ~ o .  2, 1942, p. 44. 
N e w  resea rch  h a s  been au thor ized  by Congress. T h i s  

Process h a s  cer ta in  a d v a n t a g e s  Over the  Berg ius  proc- 
ess. The output  of  the l a t t e r  i s  a l iquid that  requires  
f u r t he r  refining,  w h e r e a s  the  Fischer-Tropscb process 

: yields a number  of  sepa ra t ed  fuel  and lubricant: prod- 
: uc t sd i rec t ly .  I t  also requi res  less  precisi0n nmcbinery  

and  is  economically pract icable  in smal le r  units, about  
30,000 tons annual ly  compared wi th  150,000 tons for  the  

: Berg ins  process; Both processes  yield about I ton or  
between 250-300 gal, of l iquid products  f rom 4-5 tons 
of  coa I . 

621, CO.~PJ~O.~IE G]~.~]~RALE C0XST]IUCT~OA- FO['I¢S~ [Ex- 
perimenta] Station for Production of Towti Gas and 
of Synthes is  Gas  F r o m  Lign i t es  of Faveau  Basin . ]  
Cahier  $1 ; l ~ e l  Abs., col, 5, abs. 4703, 1949. : 
T h i s  p lant  a t  Digoin  Consists of 1 fun-scale uni t  of 

W o o d a l l - D u c k l m m  e o n ~ i u u o u s  ver t ica l  retorts:  The  
l igni te  conta ins  S.5-99} mois tu re ,  14.4% ash, 46% vein- 
flies, nnd 54~2~ fixed C on the  d ry  ash-free  basis. Wben 

lec tured  0= is indicated~ I t  is  Seen tha t  a power cost of 
$0.05/kw.-br. accounL~ f o r  abou t  6 5 ~  of tbe cost of  0= 
The  adven t  of  cheap 0= opens up possibili t ies f o r  i ts  
large-scale  use  in 6 f ie lds:  P a r t i a l  oxidation of hydro.  
carbea  g a s e s ;  gasif icat ion of coal ; b e e r y  chemical  in- 
dus t r ies  ; i ron and  steel m a n u f a c t u r e  ; nonfer rous  me ta l  
i ndus t ry ;  a n d  mining.  

CoxwAx,  M. J~ ~ c e  abs.  1619. 
624. Coo~. G . A .  Possibi l i t ies  of Power  Alcohol and  

Cer ta in  Otbe r  Fue ls  in Aus t ra l i a .  AuStral ia  Conneil 
: Sci. Ind.  Research ,  Bull. 33, !927, PP. 7-106; Chem• 

Abs. ,  c o l  22, 192S, p. 492. 
Poss ibi l i t ies  a re  discussed of nmnuf ac tu r i ng  E t 0 H  in 

~ u ~ r a l i a  fronl cellulosic n m t e r i a l s :  Sawdust ,  wood, 
. te was t e  l iquor ,  and s t r a w  I usks. Describes  the 
known processes  of  mak ing  E t 0 H  f r o m  C~H~ and C=H.., 
M e 0 H  f rom C 0 + H =  mid the Synthol  mid Synthin of F: 
Fischer.  
626. Co0em,~,~.x, 3., Dav~s,  3. D. ,  sZr~mw~, W . . . ~ . ~  

Rvc~zs, W . L .  Lu rg i  Process  fo r  Complete Gasifica- 
tion of Coals Wi th  S team nnd Oxygen Under  Pres- 
s~lre. Bureau .of  MinesBnl l ,  49S 1951, 38 pp .  
AU inves t iga t ion  was  nimle, i l l  au  appara tus  chisely 

s imu la t ing  t l m t  used in industr ia l -scale  olmration, to 
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the  more  a c c u r a t e  predic t ion  of  t he  r a t e  of  t h e r m a l  
t r a n s f e r s  of  energy  for  s i t u a t i m  s where  the  t r a n s f e r s  
o f  m o m e n t u m  can be p red ic ted  f r o m  the science of  
fluid mechan ics .  

ConnLxmL J.  B. ~ec abs~ 33o59, 3306. 
. C o n ~ ,  R.  c :  ~ce abs.  810a, 2615. 

627. Con.x~A%'Lr. P. [Adsorbed  Phase  on Ca ta lys t s . ]  
~our, chim.  phys., col. 47,1950,  pp. 157-164; Chem.  
Abs., col. 44, 1950, p. $213. 
Kine t i c s  of  deserpt ion of  H.-, CO, CO.-, and  CH~ f r o m  a 

N i -AI -Mn-k ie se lguhr  F ischer -Tropsch  ca ta lys t  reduced 
in H= a t  475 ° w a s  measured  on a sample  ( I )  s ea l ed  off 
a t450  ° immedia te ly  a f t e r  reduct ion,  on one ( l I )  cooled 
f rom 475= t o  175 ° and  m a i n t a i n e d  4 br, in H :  a t  t h i s  

= t e m p e r a t u r e ,  a n d  on one ( I I I )  kept  113 hr,  in H= a t  
175". Evolu t ion  of g a s  f r 0 m  ( I I )  wi th  increase  of  
t empera tu re  i s  very  s im i l a r  to t lmt f rom ( t I I ) .  T h e  
energy of ac t iva t ion  of desorpf ion up t o  200. ~ is abou t  
19 1~cal. On both samples ( I / )  and  (I). the energy 
of ac t iva t ion  :of desorption is  about 29 kc:fl, a t  450 ° 

:Evoh'ed g a s  eea ta ined  73-160% H=: the o ther  c m n p o -  
' heats  w e r e  s m a l l  omounts  of CO.., CO, and CH, coming  

f rom undecompesed ca rbona tes  of the or iginal  c a t a l y s t  
Compositiml of  ~he g a s  evolved at  each t empera tu re  i s  

~a tay ls t /h r .  The c a t a l y s t  i s  the  ~ m e  a s  t h a t  u sed  
in  the  hot-gas recycle  process.  

COv~mtv ,  R ,  S e e  abs. 2720, 2721. 
Covr~Lr~, F .  ,gee abs.  3187~ 

630. CornrY, C. [S tudy  of Adsorpt ion P h e n o m e n a  by 
.Means of a W e a k  Magne t i c  Field.]  P r o c .  P u r e  Ap- 
pl ied Chem. I n t e r n a l  Cong. (London),  vol. 11, 1947, 
pp. 397-409 ( in  ~ ' rench)  ; Chem. Abs., voL 44, 1950, 
p. 5166. 
Rev iew wi th  40 r e f s .  

631. - - .  [Magnet ic  Measu remen t s  Appl ied  to Ad- 
sorption.] Compt. rend.,  col. 230. 1950~ pp.  745-747 ; 
Chem.: Abs., col; 44, 1950, p. 5061. 
Adsorpt ion of H=O and a i r  on act ivated cha rcoa l  w a s  

s tudied by' m e a s u r i n g  t h e  magmetic  suscept ib i l i ty  • of 
the  adsm'beat  con ta in ing  a i r  and  H..O T b e  v a l u e  for  
p u r e : H = 0 , - - 0 . 7 2 X 1 0  -~, w a s  found cons tan t  fu r  ad- 
sorbed H=0 also. The  va lue  fo r  a i r ,  -524.16X10-~, 
decreased slowly to ~14.94XI0 f at20 °. 
632. - - .  [On the Evolution of tlie Magiietic Prop- 

- erties of Oxygen Adsorbed on Activated Charcoal 
Which  H a s  been Act ivn ted  in a Vacuum nt E levu ted  
Tempera tures . ]  C0mpt .  rend.,  col, 230~ ~ 1950, pp. 
158S--]5S9 : Chem. Abs., col. 44, 1950, p .  10, 403, 

m a k i n g  S.~nthesis g a s  the  cen t ra l -gas  offtakc was  used. d e t e r m i n e  t im proper fuels and ol)erafin~ conditions to g i v e n  fo r  al l-samples.  : T l m  coefficient o f  magmet izat ion was  ca lcu la ted  f o r  
• be nsed in carryin,." oat  the L u r g i  proc~.s~ of ga~ifica~ C o a n ~ ,  R .  S e e  abs:  1135. : :, O: adsorbed on cliarcoal ac t iva ted  in a v a c u u m  and  at. : The  production of town gas  w a s  350 m.=/long ton or  lion. I t  w a s  f0und tha t  cak ing  coals  canuot  be gasified, 

12 560 ca. f t . / t on  a t  4.000 calor ies  or  420 B. t u. /cu,  f t .  bu+ ~^--0.1-~ , ~ . . . . . .  ] . . . .  , . -  .¢., . ~ . CORRIGA.~, T . E .  8CO abs.  144a. • e levated tempera tures .  T i f f s  s a m e  m e a s u r e m e n t  lind 
: The  productiou of SYngaz w a s  1,030 m /  or  36.930 cu. hi  ~h'~U~c~ ~ 'ng  xt~e,~..-uc. , s  , , , , , l~ ;cb~  ~,m l e a -  and 626 Conso~- B B Indu~t r  a t  C a t a l w i s  5our  Chem : been previously ca r r i ed  out  on charcoal  a c t i v a t e d  in  

f t / t e a  a t  o 900 calorie~ Or 300 B t u / e u  ~ f t  The  g -[e,al: e r a m r e  c01¢es can oe. comluetehv gasified i :t ' Educat ion '  col ; ' 4  1947 pp 15()~1"55 ~" " " a vacuum in the  cold. I n  th i s  exper imea t  t be  charcoa l  
- '  ~ • "~" ' - -  " ' - Lu rg i  a p p a r a t u s  wi th  the production of a CO.-fl'ee £nel " SyngazwasrequiredtohavearatmL-0 ~1:=2 : l a n u  gas  of about  41"0 B t u - c u  f"  h ~ .- ~ ~ . .  / : '  . " "  ' ' . . . . .  was  ac t iva ted  in a v a c u u m  of  0.02 ram. f o r  6 hr .  ~ t .  

• : as  li t t le CH, a s  poss ble T i e  coilpo~ifi0n t f  town ~as . . . . . .  / " It. ear ing came.  .uow- .~onI:echnlcal accoant  of ~vnthesi~ of gasol ine a n d  ann° w h , ,  tb ~ f. v~nnl ~n~ nnr. i tn co t el. " 
r ,,.a~: CO O 5 7 ~  ' ~ .  ~9 ~ • ,l~d C ~  "16 ~ F.l,~ , , =  . . . .  te,~er~t~ll~e coke or char can be nmde frmu bitnmin0as . : MeQH by tl~e F,scber:Tropec h reaction. : : ' : 0= the ad'sorpfi~,c~has-.~ccom'1~anied ~y~-th-e'~easWlth : 

: ~ position 'o~ Syn,gaz"was;Z~O,  27.0~ ' ;  H:,/ 54 ; ~ " :  a n d  coals, ill v a r i o u s  ways;  par t icuht r ly  in lmtcl ies  in a :  ,! 
• * .... ~ CH, 3.2%._ T h i s  s a t  s f ac to rv  resu l t  is  at~r l u t ed  t0 the  ruOtatmg r e t o r ~  By pass ing  t im Lur}:i gas  ln'operly . 6 2 9 .  C0r~o.~,:E. Germany  s Fischer-TropSch ProceSs. a g r ea t  amoUnt of  heat ,  5.6 e e l ,  This  w a s  a t t r i l m t e d  

. . . .  " - " P r m e a ~ f l ¢ m  S. oxer a Ni metlmniz=~tioncataiv~r  a s u m m a r y ,  of  La te s t .  D e re lopmea t s  and Opera t ing  ; to the  format ion  0f  CO:.: I t : w a s  found  t h a t  the  de- = 
central  off take guying m a x m m m  crack  ng  of CH~ "rod ~v  It e~is a~ ( f  abm "'95 n ~ ~ .~ . = ' .  ~a P r o c e d u r e s . . N a t  Petrol .  ~ e w s ,  vol. 8S~ .NO: "A~ :1946,-  - crease in the  p a r a m a ~ e t i s m - i s  of the s a m e  o rde r  for  

• : an ' inc rease  in ste l ining f r o m  S tO 3 ° %  : ~. ~ g ,  - • ~. { ,  ~. ~. u.~cn: ~,.  was  o o r a m ~  . . .  pp; 12425--420, 4 2 8 / 4 3 0 ,  :i32-43:~; Cl!em.  A b s ,  v0L : C t h a t  bas  been ac t iya ted  e i ther  in  the  cold o r  a t  h i g h  : - : :- - " "  . . : a f t e r  scrubbing  out. the  CO.-. : :The cata lys t  .was. the ~1 
: 6~2c,?~":c'~,'~°~C~CT~S~:~'A'H" ~ ° r l d C h e m :  BritishGasReseaychB0ardtvPenmdebYiu.ecipitating:/| 42;1948, 'p.  9112vPB12 ,613 ;1946 ,16  pp.- : : = .:~ temperatures ;  . . . .  

= m : ~ e - ~ ( r e : } : : ~ T * ~ .  ~ '  . . . .  :2.~.~'epal}me!~tozuom: 100 p a r t s : b y  w e i g h t  of  Ni(NOD.- 20 Mn(NO~). 1 3 6 :  | S u m m a r y  of the  i n l e s t i ga t i ons  by Uni ted  S t a t e s :  : :CoussE.~[A.~T, F. g c e  abs; 1648. 
.T~ 'c  ' ~ [ ~ a J .  u ~ ° . r e ~ % ~ n . a n ~ o m e ~ i c _ % :  ommeree,  :-4~I(-NO~),; 25 chfna Clay wi{h 97 K:C0~ nnd redacillg f0r : ) , ; |  Techn ica l  Oil Mission Discusses  the c o m m e r c i a l  " Cow.~r M: D :  ,gee abs. 2304 2305: " ; 

ruue ~ r m n o u o n  ~enes  ~ ,  x v ~ ,  pp. o2-o~. ~ 2 h r  wi th  H.. a t  400= and 300 p: s. i D i a g r a m  and'flok~ ~: |  : me thods  of  p repar in~  a n d  purify" ng  synthesis  gas  b r  : : __ " ' . .  ~ _ ; _2_ ,2^ ^L.  : 
In  1937, G e r m a n y  was  able to supply  over one.half  of sheet  of the  appa ra tns  a re  sbown.  ~ "| the w a t e r - g a s  pr0ce~s . . . . . .  and  t h e  CH,-0_- p rocess ;  t he  : uowA~n, ~ . r .  ~co  ads .  z u z ,  zv~,  rue .  : 

' i t s  r e q u i r e m e n t s  of  l ight  motor  : fue l  f r o m  domestic '  . . . .  COQUELLEI 0 ~('c abs. 189. . :'i¢ 

: . broug t into prodnction, and 10 Smal ler  ones w e r e  con-  
: ' • : ~ : s tructed.  T h e l ' s t  l a rge - s ca l ec0mmerc i a l  plant  for  pro-  . T e m p e r a t u r e  G r a d i e n t s  in Turbu len t  Gas Streams:  . f .  

: P r e l i m i n a r y  S tud i e s  C era,  E n g  Progress  - col 43, ~-  ducing syn the t i c - fn t t r  a c i d  by the  oxida t i0a  o f  p U'affin 
hydrocarbons  b e g a n ' o p e r a t i o n s  in the  la t te r  p a r t  O f  " 1947,:pp. 13.5-142. : : • : 
1937 w i t h a  c a p a c i t y  of 20,000 m e t r i c  t0ns/Yr.;  2 addi-  :Equ ipme n t  i s  described tha t  p e r m i t s  measurement  Of. "~4. 

": :=. : .  : : tional plants o£4ike capacity are unde r  construction:: .... the temperature and vel0ciry distribution in an,air:,~,~ 
When in fu l l  opera~ion these  3 p lan ts  will sapl)iv 25% , s t ream w i t h  essea t i a l ly  2-d in iens ional~ow c h a r a c t e r i s ; ~ ¢  
of  the  soap indus t ry ' s  r equ i rements  of  f a t t y  acid, est i-  : tics. P r e l i m i n a r y  resu l t s ,  inc lud ing  da ta  describing ~!::'- 

::::: i ~ : mated  a t 2 5 0  000 tons. . . . . .  t b e  t ea lpera tu re  aud  velocity d is t r ibut ion ,  hea t  t r a n ~  ~7  
: : ' 6231 C0.,~WJ~xi J'~::Z. '" EqUipment  f o r  Low-C0st o x y g e n  .fer from~ the wal l  a n d [ s h e a r i n g  s t ress ,  are:subnfl t ted '2~: 

; , P r o d u c t i o n .  Pe t ro leum Meet ing,  Am_ See.  Mech. f o r  7 d i f f e r e n t s e t s  of condit ions. '  Tile data indidat~:.~! 
t h a t ,  Within the  acearacy  of :measuremeat~ the  e d ~ [ ~ .  

Eng.,  Tulsa  0ct .  7 ,  1946; Petrol .  Processing,  col. 2, "viscosi ty and  eddy.conduct iv i ty  a re  equal, as  w a s  as# ~':; ~ 
i : i )  1947, ppi  :.113-114; :Petrol .  :Refiner :: vol " 26 ' No 0,  sumed by v0n K a r n l an  in his  ana logy  between:tl ie trans~:.;i~ 
:: ~ 1947, pp. 557-561, • " ~ ' f e r  of momen tum a n d  the  t he r ma l  t r ans f e r  of ener~;4 

: ~ ' : :Process developed by Hydroca rbon  Research  ~hm, for : '  The  over-all bea t - t r ans fe r  r a t e  :pred cted by the  Kar'v~J:i 
":- " ' pi~oduction 0f  0 : : and  the:2 o o o t o n / d a y  plant  now U n d e r  m a n  ~analogy ag rees  wit! l  the  exper imenta l"  resul ts  i i z : ~  t 
. : construct ion a s  p a r t  of t he  syn the t ic  fuel  ins ta l la t ion ~ - ~ the  case of a symmet r ica l  t e m p e r a t u r e  d i s~ r ibu tmn . .~ j  

of C a r t h a g e  Hydroco l  :at Brownsvi l le ,  Tex., a re  de- However ,  s ignif icant  d ive rgencegf rom the hea t - t r ans f e rS : :  
) :: scribed.~ The p l a n t  will  provide 48i000,000,cm ft .  Of 9 5 %  " r a t e s  predicted=by the  ana logy  w e r e  experienced in '  tb! 

pur i ty  O=/day a t  a '  cos t  of  $0.05/1 000 cu .  f t :  : including ease of nonsymmet r i c  t e m p e r a t u r e  d i s t r ih  Tb,~!~i~l . . . . . . .  a t ions .  
a'fiiortization in  15 yr. ,  ma in t enance  a t  2 %  of  the Capital  resul t s  p resen ted  a r e  of a p r e l i m i n a r y  -nature a n d  nq~ ~ ]  
im:es tment ,  a n d  opera t ing  labor  a t  $2.00/hr., bu t  ex= " of sufficient e x t e n t  to permi t  the  exper imenta l  uncer;i~i. ~57~ 

f. :i . i  :i : c lud lng  power  and  Water  c o s t s  as  t h e s e  a r e  both b y -  t a in ty  t o ' b e e s t a b ! i s h e d  def in i te ly .  Tbe  detailed stud.~ 
products  Of the  process : :  0.- is  Separa ted  frbni the a f r  by. of t empera tu re  and  Velocity d is t r ibut ion  t0gether  w i f l ~ i ]  

- new developments  t h a t  t r e a t  the  a i r  as  a bif iarv mix-  t he  associa ted  h e a t  t r ans f e r  and  shea r iug  Stress pe r  
i :  ':i: : :  ture  of N.- and  O:, r emoving  the  l a t t e r  by f ract i0nat i0n,  m r s  ff microscopic evahmt ion  of t h e  thermal  trausfer,~i.~ 

The  operat ions involved consis t  e ssea t i a l lv  of compres- of e n e r g y  thr 'ough :n turbulent ly  f l o w i n g  a i r  strea~ii 
. " ~ . ~  • st0n, hea t  exchange,  re f r igera t ion ,  a n d  f ract ionat ion,  as  :~ The methods  employed appear  to be:capable  Of refine 

: : :  shOWn by a f iowsbeet .  An e s t i m a t e  of  the  propor t ional  meat ,  and ' fu r the r  s tudy  of thei :mal  t r a n s f e r s  of e n e r ~ i  
effect of  c e r t a i  u ma jo r : cos t  i t ems  o n . t h e  cost o f  m a n u :  : b y  these and  re la ted  methods  should pe rmi t  uitimatelYi~]~5'~ 

p r e p a r a t i o n  of the s t a n d a r d  Co c a t a l y s t .  (100Co 2 633. C0W.~RD, H . F . ,  Alan "~VILSO.N, S. P. :Equ i l i b r i um - 
5Th0=-Sl~IgO-1$0-200 ik i e se lguhr )  by -  p r e c i p i t a t i o n  in the  S y s t e m - C a r b o n ,  Hydrogen,  and  .Methane. 

• ~ f rom the  n i t r a t e s  and its- reduct  on in a Stream of  ' J0ur .  Chem.  Sot., Tel. :115; 19195 pp. 1880--1357. 
gas  ,(75H..-25N.-) a t  460 ° and  a space velocity of S.SO0 Chem. Abs. col. 14, 1920, p. 1521. 

! . f o r  40-60 m i r a ;  t h e . t y p e  o f  reactors  employed f o r  : Synthes is  of C H ,  f r o m  i t s  e lements  wRs~nchieved b y "  
:." ~both the  no rma l  and med ihm~prdssu re  pr0cesse~; an  d . ' ; '  Bone :and 5 e r d a n  : ( a b s .  296) a n d  confirmed b y ' B 0 n e  i 

the ac tua l  ~vnthesm procedure  and the pioduct~ oh - '-  ~ " ~ " ,and Coward (abs. 293) ; the  decomposition Of CH,  into,:  
r a ined  Also included is  some  informat i0n  on the  g a s  C and H= was  demons t r a t ed  b~ Bone a n d  Coward  

i recycle operation and:some details of the-development" (abs 294). ~ Eqnilibrium in the system C -~.'?~£I.- ~ CH~'" 
of:tI~e Fe catalyst. Th'e latter iS made hy pasting Fe at 1,000°-11200 ° showed that,~tl~e mixture contained= 
powder prepared by thermal deCOmpOsition of Fe car- approximately 1% of CH,. The present "ex1~eriments 

i ~. ~ ~ :, '" fl !'-i" were carried out i the apparatus descr'bed b~ Bone bonyl xxlth 1% of borax  and  f o n m n g  rote appiox~ n 
inanely l -era  cuoes w~ich a r e  s in terea  and r e n u c e a  ¢ i ~  ¢ ~ r a  t h e - a s e o u s  nroducts  l ~ e i n ~ a s s e d ' s e v e r a l  

- with H ,  a t  $00"-$59 f o r  4 hr .  ",An in teres t ing  d e  . . . .  ~ t i m e s ~ r e a ' g h  th~heatcd~porcelaiu,  t u ~ u n t i l  nna lys i s  
velopmeat  i n  the  use of the  F e  ca ta lys t  i s  the  ho t -gas  - |ndiontetl t ha t  eoui l ib r tum w a s  reached T h e  % com- 

' . . . . . .  v he  . . . . . . . . . . .  ~ " " recYCle p rocess  in  )chic h g a s i s  circulate d o er  t pos i t ions  of t h e  equi l ibr ium: :mixtures  o f . C H ,  a n d  ~h. 
- catalyst  and  thr0ugh a cooler a t  ~uch a r a t e  tha t  t he  :: : ' ,~ . . . . .  ~H~m~ : a f l l n n o  ' n ' a ' ~ , l o o , t  , e l ~  ° 11": : 

~; : t empera tu re  : r ise  in the  e a t a h ' s t  bed is  l imited t o  a and  98 9 a t  .%0 ° o 5 a n d  97 5: Calcula t ion of  t h e  ~ ' 
:#~ maxi  m u m 0 f l 0 ° -  Thereacti°nis~carried°utat:apres. "- hea t  of  'c0mbusUon- 'of  CH~ f rom the e x p e r i m e n t a l :  
~::~ s u r e  of 300  p.' s .  i. w i t h  a gas-recycle ra t io  of 100 v . m .  va lues  ilsing : t h e  in tegra ted ,  fo rm of :the equa t ion : :  . .  

of recycle to 1"Col. of f r e sh  f eed  contact  t ime  in : the :  a 1~¢, ' ~ / , ~ p - - - - o / R ' p  = ~iva~ 1Rr~m c a l  w i t h e  ~os- - 
'~. :catalyst bed ~s' approxlmately 0.o-1 sec./pass, w th sible error of o 009 cal Equilibrium was reached both: 
:" gas velocity of about 1 m/see ,~nother interesting ..... _. - ~ ~ - '-'.. ̂ ,.- . . . .  -, ~. ' : "  de~ - " ' ": '  • . 7." ~ ~ " ~ 1 t I the  f ixed : • uy . syn tu~lS  anu. ue~:omp~Sltlon.- -&~ue use  o~. ~2,1 or  _--~. e topment  zn m e  use  oz m e  r e  care  ys s v In " bed " " ' as  ca ta lys t  ~ a s  advan t ageous  a t : t h e  lower  t e m p e '  - :  

oil-circulation pi}qcess by  Which the  h e a t  o f  re-  ~, ~ H, ~ ~'- " ~ . . . .  I o n s t a n -  " 
:C" action is removedby ei~cula{i'ng a product cut of fixed ~u.:e~f~ne ~l~,e?dS;O~s~ge pr~C~:ea~; ; r o d u c ~ : : o m f ~ %  -. 

:': :'boiling r a n g e  ove r  the  ca t a lys t  The  hea t  is r emoved  ~ , ,~ ,~ , :  , ^ ,  ,..,~ " " ~+. ;, ~, o ~:~_n ~ , ~  ' " • ~ v ~ was  no,e~, u ~  ~ ' ,  s l~e r e a c t i o n  ~ e ~ v ~ e n - , - ~  v . , ~ r  : 
by r a i s i n g  the  t empera tu re  o f  the  off a s  well  a~ b~ a n ~  C : ~ ' : . . . . . . . . .  

aL o0-o5 a t m  and 2500"300 ° in the  f i rs t  s tage  a n d  634~. CRA.~ 3". E.  Development  of t h e  Synt l te t ie : '  
,~:. -~ ~ Imrtial  vapor iza t i ea  of th'e oil~ The  process ope ra t e s  : " : . . . . . .  • . . . . . .  

260;-330=' in  the  second s t a g e .  Svnthes l s  g a s  w i t h  a : A m m o n i a . I n d u s t r y  i n t h e  United S ta tes . .  I n d .  Eng .  
rat io of CO • H - = 5 5  : 45 is  used** Tee  throu-=hput 2s  ' ": Chem 7col. o-2 o, 1930, pp.  795-799 Chem. Abs.  vo1.:24i .  

; : :  Controlled t o  viel d 2 0 - ° 5 " g i n  of total  product/1, o f  1930, p. 4 3 5 9 . . .  . . . .  i ~ : 
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F a r a d a y  Soc., ee l .  42, 1946, pp.  580-555; Chem. Abs., : 
eel .  41,1947, p. 262. 
De te rmina t ions  were  m a d e  on 5 ca ta lys t s  to learn  

which  of these  should be the  mos t  effective ca ta lys t  
f o r  t h e  Fischer-Tropseh synthes is .  T h e  5 ca ta lys t s  
w e r e :  (1) Co" (2) Co-ThO_-100=IS; (3) Co-kieselguhr  
3. : 1 ;  (4) C~ThO.- -k iese lguhr  100 : 18 : 100: (5) Co- 
ThO.--kieselg~hr 100 : 21 : 100. They  were  al l  pre- 
pa red  f rom solut ions of  the  n i t r a t e s  o f  Co and Ti~, wi th  
uddit ion of kiesel~-mhr, by precipi ta t ion wi th  K=CO~ 
and  redact ion by H ,  a t  375*. Ruth the  in t t ia I  f a s t  and  
the  final s low ra t e  of carbide  fo rma t ion  by t h e  r e a c -  
t ion 2C0+2Co=Co.-C+CO. .  w a s  promoted m o s t  effec- 
t ive ly  by (2) followed by (4) and  (5) ,  the  l a t t e r  muel~ 
more  slowly than  (4) .  The= and kieselgullr  a re  found 
to be s t rong  promoters  fo r  [he reduct ion of C0=G by H:. 
Of  all the  ca t a lys t s  used,  w i th  the  exception of  (1),  
(4) gave  by ~ar  tile s lowest  r a t e  of reduction o f  the  
carbide and,  thus, h a s  both a re la t ive ly  slow ra t e  of 
carbide  reduction and  a re la t ive ly  f a s t  ] 'a te  of carbide 
~ormatien.  conf i rming the  p rev ious ly  expressed v i e w  
abollt tile nlee]lanisnl of  the  Fischer-Tropsch reaction 

time of t h e  g a s  wi th  the  c a t a l y s t  d imin i shes ,  e n d - t h e  .... 
~ t h e s i s  i s  no t  completed. A t  lower  g a s  r a t e s , - t h e  
synthesis is  completed on t h e  firSt pa r t  of t he  ca ta lys t  
bed and  t h e  o i l  formed t h e r e  p a s s e s  over t he  uncar -  
bided second port ion of  t h e  bed covered by  chemi  ~ 
sorbed H=, a n d  i s  hydrogenated-cracked  wi th  f o r m a t i o  n 
of GH~. 
C~40 ~ Chemis t ry  of  t i m  Fischer-Tropsch SYn- 

ti~esis. Fue l ,  eeL 28, NO. 5, 1947, pP. 1 1 9 - ~  ; Chem: 
Abs., e e l  42, 1948, p. 73T. 
Paper  r e a d  before the  11th  Tntcrnat ienal  Congress  

of p u r e  and  APldied Chemis t ry ,  T h e  best  c a t a ly s t  fo r  
the Fischer-Tropsch syn thes i s  reaeti0n is. 100 Co : 5 
ThO : 8 MgO : 200 k iese lguhr ,  in which the  ~ 0  und 
the MgO p l a y  enly a m i n o r  role, the Co and  the  
kieselguhr  be ing  the  ac t ive  components.  T h e  k i e se l -  
guhr h a s  two  funct ions both  of  which a re  i m p m ' t a n t :  
To insure  t h a t  the  ]'educed Co i s  produced and  m a t h -  
tained in  a n  exceedingly f inely divided f 0 r m i  and  t o  
establish and  main ta in  the  poros i ty  of the  ind iv idua l  
catalyst  granules.-  I t  is  be l i eved  t h a t  the  c a t a l y s t  is 

no t  a m i x t u r e  of  these two cons t i tuen t s  bu t  r a t h e r  

D a t a  a re  also g iven  on the production,  cost, and use 
of  synthet ic  MECH. 
635. Cm~XGL~, J . ,  Axn SUC~S.~IT~, "W. Magnet ic  

Analys is  of I ron -Ca rbon  Alloys. Tempering" of  
Martens i te  a n d  Reta ined Ansteni te .  Jour .  I ron 
Steel Inst .  (London) ,  e e l  16S, 1951, pp.  141-151; 
Chem. Abs., e e l  45, 1951. p. 6559• 
P u r e  Fe-C al loys were  austeni t ized and quenched to 

conver t  them tO mar tens i t e .  Magnet ic  analys is  indi- 
ca tes  tha t  hexagonal  Fe  carbide is  p re sen t  in the 1st 
temper ing  s t age  (100 ° C.) ; i t s  Cu r i e  point  m a y  be eon- 
s iderably lower t h a n  3S0 ° C., and i t s  composition m a y  
differ  f rom Fe.-C. The  2d t emper ing  s t age  (150 ° -  
200 ° C.) is  charac te r ized  by tile absence of retained 
austeni te  (which  decomposes into the  sanle products 
tha t  were  £ormed in the  1st s~age) and  by the  appear-. 
ance, above 200° C., of a smal l  amouu t  of  cementite.  
The shapes of the  the rmomagne t ic  curves  of specimens 
in the  3d s tage  (250°-350 ° C.) sagges t  the  presence of a 
carbide with Proper t ies  s imi l a r  to H ~ g g  carbide. To 
eli ininate th i s  c a r h i d e  eompletely,  the  t empera tu re  
mus t  be ra ised above 500 ° C, where  the  0nly renmining 

on t h e  ca t a ly s t  ~granu les, and.  the  ra te  of  d e t e r i o r a t i o n  
c a n  be  closely corre la ted  w i t h  t h e  r a t e  of  depos i t i on  
of such w a x e s  on the  ca ta lys t .  I t  has  been conc luded  
tha t  o r d i n a r y  Co ca rb ide  p lays  no p a r t  i n  t h e  syn-  
thesis  r e a c t i o n ;  the  Co a t o m s  appear  to be i so la t ed  a n d  
do no t  f o r m  par t  o f  a Co latt ice.  React ion by  w a y  o f  
chemisorbed  C atoms,  t h e  so-called s u r f a c e  ca rb ide ,  
however ,  i s  thengh~ ~o g ive  a n  a r r a y  of i n t e r a c t i n g  
gronps  on the  surface ,  nnd  the  composi t ion of  t h e  
productS, which a r e  obta ined f rom this  a r r a y ,  depends  
on the  condit ions m~rrounding the  conve r s ion .  Some 
recent  w o r k  has  even tended to emphas ize  t h e  idea  
of a polymerization.depolymerization equi l ib r ium.  

: . 8 c a  ribs. 1326~ 1334~ 1335, 1338. 
642. CUAXFORD, S. R., AND POLL, .t~ [Reduc t ion  o t  

C a t a l y s t s  Wi th  n Cobal t  and Kiesel~'nthr B a s e  
Ut i l ized i n  the  Fiseher-Tropsch Synthes i s . ]  Jou r .  
ehim. p h y s ,  e e l  47. 1950, pp. 253-257 ; Chem.  Abs., 

, ~ vol,  44, 1950, p. SOSd. 
Ca ta lys t s  h a v i n g  t h e  e0mp0sition Co : T h O ~ :  M g O :  

kiesel~fl~r in the  r a t i o  1 0 0 : 6 : 1 2 : 2 0 0  w e r e  used.  
The  m o s t  ac t  ve ca ta lys t  w a s  obtained by c a r r y i n g  ou t  , 

carbide is  cen~entite, according  to which the  r a t e  of fo rma t ion  of carbide by a chemica l  combination o f  t h e  t w o .  The  f a c t  t h a t  t i l e  reduct ion  at  400 ° in  pu re  dry  H:  a t  a flow r a t e  of~ 
CRAw~om), R..~L S c c  abs. ~i54, 2155.: : the  l~eaetion 2Co+H.--}-C0~Co..,C--}-H..O nmst  be f a s t e r  : these Co-kieselguhr p r epa r a t i ons  a re  much more  dif- 6,000 vol. /vol ,  of en~alyst /hr .  When I-L- s a t u r a t e d  w i t h  : 

t han  the redact ion  of  the  carb ide  to  allow for  the  : fleult to reduce than Cotearh0nate  alone i s  a f u r t h e r  tt-.O vapo r  a t  room ~empera ture  was  Used f o r  reduc-  
"636. CIL-~WFO~D, ¥ .  A., 2,.N'D TO.MPKI.N'S. P . C .  Adsurp- accmnulat ion of su r f ace  carbide  dur ing  tile reaction, indication of chelnieal in t e rac t ion  and. in p a r t i c u l a r ,  tion, t he  sur face  a rea  of  t he  reduced po r t ion  of t h e  

_ tion of  Gases Sa l fu r  Dh,xide Amlaonia  Carboll DI- and  tile ¢onseqllent exclusion o f  chemisorbed H.~ f rom ca ta lys t  ",,,'as s l ight ly g r e a t e r  than  tha t  obse rved  wi th  
oxide, ,and Ni t rous  Oxide ou B a r i n m  Fluoride ' o f  s i l icate format ion .  T h e  impor tance  of the  2d fnnc-  

~ Crystals.  T ' a n s .  F a r a d a y  Sac eel 4 4  194~ ~ID the  sur face  i f  oils :are to be f o r m e d :  (2):has a very  ~ tion of k iese lguhr  is seen in :eennec t ion  wi th l t~e :ne~  dry H:,  bu t  the  a m o u n t  of reduction w a s  apprec iab ly  
69,q 708" Chem ~ h -  vm :t3 ~q].q ~ : ~ :  . " '  .*"  h igh  rare of carbide  fo rmat ion  but  is  not a ..ood Fischer-  m o r a l  of  t h e  synthesis  p roduc t s  f rom the cat,  . less. T h e  % reduction of Co oxide a f t e r  t r e a t m e n t  w i t h  : 

" -  : " c ~" . . . . . . . . . . . . .  ~" ' ~'" r ~ ° "  : ' : Tl:opseh ca ta lys t  bec~iuse i t  shows too high a r a t e  of with m a i n t a i n i n g  the  c a t a l y s t  surfaces  in  a recept ive  dry H.- unde r  the  above  condi t ions wa~ 29.S a t  300% 
Adsorptmn w a s  determined between - - 7 8  ° and 1190, carb ide  reduct ion;  (5) is  poor in 2 respects.  I t s  ra te  state, Act ive  cata lys ts  do no t  c0ns i s t ' o f  bulk meta l l i c  53.2 a t  350°i 71.2 a t  40Q °, 81.3 a t  450 °, and  91.5 a t  500% 

• .& redu'ction t e m p e r a t m ' e  of  400" caused t h e  l e a s t  d im- : j~ ,  and i t  was ~ v e r s i b l e  a n d  complete wi th in  5 rain. of gas  of carbide fo rmat ion  is s low compared  wi th  the  norms l  : l 
amm~slon nt a u  rempera tn res  Toe  Brn  i a u e r - E m m e t t -  :act ive F i~her -Trop~ch  ca ta lys t  and  it~ r ~te of  Carbide - .!  Co wi th  t h e  normal  l a t t i ce  b u t  r a t h e r  ~ i t h  l a y e r s  of 

: i : Tel ler  piers a r e  lineai,  exeel)t a t  l o w  presmu'es (p) ,  reductionS'is h igh  ~ - " ' ' :~ - " : i  ', Co a toms  h a v i n g  an a r r a n g e m e n t  based on the  struc-  inut ion  of  the  surface  a r e a  a f t e r  v a c u u m  t r e a t m e n t  a t  
where  depar tures  were  anticipated.  Tile volume od- 639 ' ~Ie¢'haniLm Of the  F i~(her :Tro  i~eli l~e :: | • t-are of Go silicate, o r d i n a r y  Go  Carbide thfis  p l a y i n g  450° f o r  4 h r .  A reduct ion  in  su r f ace  a r e a  f r o m  ">_29 
sorbed tends t o  be too smal l  a t  higli  p r e s s u r e  ( p ). i~i . I .  " , -~ - " - 1 --" - ~ ~: no p a r t  in  t b e  reaction. ~,~hen :CO alone r eac t s  wi th  m.- ' /gm of Co to 1SO m 2 / g m :  0ceurred when  t h e  c a t a l y s t  

kee~in~ With the  d e c r e a ~  ",, ~ ,~  u ~  ~ ~ ~ - action. T r a n s  F a r a d a y  See:. vol. 42. 1946 pp 576 . . . .  : :  ~t,~ .=, . . . . . .  Y "  :?; ' ~  ---^*~i h i tb0 th  c s e s  the  GO d minu t ion  in sur face  a r e a  sugges ted  t e a t  a p p r e e m m e  - 
• " : ~ - ~ . . . .  1 . . . . . . . .  .o~ ao~orp.len . . . . .  " - o o ' " : :  , ~ ^  . . . ~ _ . , . ~ a  ~a~alvst  the reac t ion  i~ much f a s t e r  than  Was used in s y n t h e s i s . . & l o n g  wi th  x - r a y  data, ,  t he  

1: e: expected theoret ical ly  V u i a t i o n  in [= over a Co ca ta lys t  i ' adsorption potehtial  over the  c r y s t a l : s u r f a c e s  was  cal- w h e n  the  CO in the  ca ta lys t  su r f ace  i s  in  t he  f o r m  of ~: carbide v e r y  lit t le CO can  r e a c t  ill th is  way ,  and  the  t h e  reduct ion C~ndit ions f avor ing  the  f o r m a t i o n  o f  a~-,; 
:- culated in an app rox ima te  manne r  and  tile s i~f i f icasce  : the  carbide CO=C;' ,qnd the  C o i n  the  uncombined f 0 r m  T!: ' :: therateehemisorbed:is t h e n  determinedG a t o m s  bY,intothetherateinterior°f diffusiOnof t h e  let-el . . hydros!licatetion. A catalystappreciablYthat wasdecreased~maintainedthe easeat a n  Ofelevnmdreduc-.: 

: • discussed f rom the  viewpoint  of the  applicabil i ty of  g i v e s  C H .  al lows tile wa te r -gas - sh i f t  ~ reaction to t a k e  :,-:~ rice to g ive  Co Carbide. I n  the  c a s e  of the  cata, lyst ,  tenH)era tare  under  p~:_essure i n  ant~a~tec~0dU~ll t lge  
: ~ the B. E . ' T .  mul f i l ave r  theor'¢ " p lace ,  and ts act ive for  the  hydrogena t i en  Cracking of _n 

637 CnAXF0~D S R~ Reaetion.¢ of the  F i scber  Ti'O ~ch hydroeai 'b0ns.  Tile fo rma t ion  Of h i t  ler hydrocarbons  on the  u the r  lmnd, nearb" all t h e  Co:a toms  are'~2 vau-  prep.arauon eolu~nt~ onf~ f ~ u ~ . ~ : c ~  ~u~t~aee-'ar~ occurred  
• ~ P'roeess : ~.~che~:-Tro~')~ch: ~ v n ~ h o ~  -~ ~-~,~,~s~ m u s t  be examined  in g r ea t e r  de ta i l  to see whe ther  the  ;~: ~ able in  t he  surface f o r  , react ion w i t h  GO sO  t l~at  the  , m m l m u m  ainu t _ e . . . .  . . . . . .  . . . . .  

• " " ~  . . . . . . . . . .  -' . . . . . . .  - r s " " "~" of .chemisorbed C atoms" I f  GH~ is  added~o  the  mix-  . favor :  f o r m a t i o n  of a .hydros i l ica te .  : : " . - : ~bons and Some R e l a t e d  Reactions.  T r a n s  F a r  ~da~ -" esul ts  0f•tl!e ~ynth~esjs cau b e  accom~ted fO r b y  the  _~, rate  Of reac t ion  is fas t ,  a n d  t h e  final resul~ ~ an  a r r a y  : u n d e r  condlhons  o~ cam~ys~ p repa rauon  tna~  u ~  u ~  
: Sac. eel 35 1939 pp 946--958 -~66-967'~Rreni~tof~- : aoove.mecaan~sm~: w h e n  synthes i s  g a s  (C0-4-2H=) is >~ 

Chem. e e l .  ' 20  1939, 1)p:':263--'_o70 Br i t i sh  Cllem :passe.d o.ve!, t h e ~ t a l y s t  t l .00 C o + 6  ThO--}-12 ~Ig01{-200 : : : )  ~:: tare of  CO a n d S : ,  n0t  only i S t h e  normal  ~prmat ion  p f  ~::'643 Cm~x~OnD, S. R. ,  ~ D  R~D~.~, E . K .  ~ I e c h a n i s m  
: . . . . .  Abs ' 1939 B ~) "1097 C h e m  Ah~ va] RR I~R~ ."  . . . .  me~e !~u  r)  a t  x t~"  ~ is  ~ound t h a t . t h e  v i e m  of  ~iquia . CI=L by t h e  synthesis  en t i r e ly  suppressed~ bu t  d o m e  uf / : of  t he  : syn thes i s  o f  ~=IydrocarbonsFrom }Vater_G.as. : 

, • , ~ ,  . . . . . . . . . . .  v . . . . .  ' . . . . .  , ~ - the added C H , e n t e r s  into t h e  react ion and ~ m y m e m z e s .  flour Chain: Sac.. 1939, pp~ l o v a - x t ~  ; . ~ r i t i s n  t .aem.  9608 ' , . .  . . . .  ' ' • . hydrocarbons  and  the  a m o u n t o f  C O ~ o r m e d  bdth ex ,  : : 
" k h -' : : : 'o : : p ressed  in gm.  per  :N m ?  of  s~n thes i s  gas  change W i t h  -~ ~: ~:: ( '  Witli the  CH.. groUps b n : t h e  ca ta lys t  ~u r face  ~to give . . . .  Abs "1940, B; p. S; Chem.  Abs., yoL 34 1940, p. 1464. 

: : , .  t t e t e m p e r a t u r e  ~f  the  F i sche r  synthes i s  (~_00°)~ change  of ~vnthe.~is-gas r a t e "  The  0il vie~d is  a max i -  ' higher hydrocarbons. .  ,This effect  lmS also '  been OD- " Ex ; ' e r imen tg  off: the  r a t e s  of f o r m a t i o h  a n d  r edUc :  
: c o  reacts  "~lowiv w i t h : : t h e  catah '~t  ~o f o r m  Co C h u t  : m u - -  ~ Cr .  ~ ~ ~ ~ -  : "~ " "-' ° - : :  "-~ served in synthes i s  ~n.2 s t a g e s  ; i t  is  believed t h a t  th~s l i o n  of  Co-C on Co-Th-k ie se lguhr  ca ta l .vs ts  u n d e r  
- - .  . ~  " .  . " . . . . . .  m m ' a  ra~e oz aoouc i , / p e r  g m . ' u o  per  hr. ano ..... . effect is  due  to for ihat i0n ~ o f a  P01Ymemzatmn;aep0~Y': : v a r i o u s  con'd~tcihOusv~die%ate2~t~rheafi:~otnSteP:~ ~a ~ . [ m s  reaction is  a l w a y s  siowez' t h a n  the  reduction of  ~ : f a l l s  off for  h i -he r :  and  lower  r a t e s  : and : the  a m o u n t  ~ , _. . l i~r i .  - 
the  C~G b~ H ,  a t  the  same t empera tu re  With  CO a l e~zauon  eqm ' : . . . .  _ ~ . . ' . ,  ~ ! ,  . . .  • . . . . .  " . . . .  " ' of  CO_~ fo rmed  ~ smal l  fo r  l.att~s h i ~ l ~ r  rhnn the  nhnve ~ ' ~ '"-  :~ - . . . . . . . . . . . . . .  • " F i sche r -Trap .  ~ .  ' . . . . .  " ' an  . . . .  of  CO. fo rmed  is sma l l  fo r  r a t e s  h i g h e r  than  the  above " • . . . .  v t d H2 the ca ta lys t  f o rms  C~C-t-H-O and  th is  reaction " l~,,t ~ n ~ , , o . ~  ~ . , ~ m v  .~ ~ ' , .u  . . . .  * ~ ; ,  - , i ~a~ ~'~cher T r o u s c h  Synthesis  ~ l th  Cobalt  ~ w is  the  react ion of  the~e gases  w , t h  t h e  catal~ s i s  fa  r " - - . , . . . . . . . .  r . . . . . . . .  ~---e  . . .  ~m,...er g a s  r a . e s .  ~ . o w : g a ~  r . . . .  ~ .  - - -  " ~ ' " " ~  ~ "  "~ c o n  ste than  the  reduction of  the  carb ide  by H- nnder  ~ . ~  ~u s ,~l ,~o~ . . . . . . . . . . .  ~.; ~.. ~ . ^  ~, ^ . ~ ~ ~ ~ ~ ~ . t . i ~  " 30ur S0c ' C h e m  I n d  e e l  66 1947, pP ~o ~ive Go carbide A s  indicated b~ t h e  o-p-H.- - 

• : . the  svnthesis  condlhons  When otis a re  produced b ~  th~ onfn]v~  h~a Whale el, a ~,. ,~  *l~ , , , ~ . ~ h ,  o* o ~. ale ~: ' ' ~ "  Chem Abs ee l  42 1948 P 3648 Version when  ea th  de i s  reduced only CE~ ~s formed.  
the  F ischer  syn thems ,  the o-p-H: convers ion  i s  thhib- ? c o n v e r t e d  to ca rb ids  and  'ther~,i~ l|t~lo 6h~*~nrhoc] ~ t  ~ ~' - e . .~ .~  . . . .  ~ ~ . ~ o  - o - a ~ m i c  asuects  0f  t he  resea rch  and  no h i~her  h v d r o c a r h o n m  Reduct ion b y  H~. l e a d s .  
i t ed ,  when CH~ ~s the  product  of the  s rn thes i s  the  q 'ho  r t~ t  a f  tl~t~ ofltfllv~t hurl wha ,  a a~" ~ '~ - ~ ' - ~ - ' ~ "  ,~'~ "~'~ t. ' :  "~  - . : .  - - : - , .  ~k-.. . ' .a OU~ i n  G e r m a n y  and * - : f o r m a t i o n  of oils Curves  a re  g~ven f o r  t h e  ratea,  of~ : o cony  " ~ . - , - . . . . . . . . .  . . . . . . .  ., . . . . .  , - - ~ r ~  . n  oymneo.s  1o 1 .~ , [, ~ - anu aevelopmen~ wur~. ~ , = ~  . : w • ,, ~ and  

: :  ; ^ ~ : ~ ^  ' e rsmn.0ccurs i f ree ly :  ._This shows: the .presence  . . . .  t a k i n g  place ac t ! re ly ,  i s  r e la t ive ly  f r ee  f r o m  c a r h i d e  :~: ~:~ :e lsewhere .  i n  recent  y e a r s .  T h e  composl tmn . a n d  : : the  reac t ions  betwce~ ~an~co, ~tw_ee~C4Cat~onf 
~ 7 , ; o A 7 7 , % 7 2  $2222y,~ surzace  m.  m e  r o t t e r . ,  and:  therefore  a v a i l a b l e  for  the  w a t e r - g a s - s h i f t  reac- .=~'~l'< i , m e t h o d  of  prepara t ion  of  t h e  Co ca ta lys t  are ~ e ~ n o e u :  ~ :  on the  Fis.chEr^ca~a~r2~ r~j2%Z?~f~,2~2o?~.~o. : 
- . . . . . . .  ~,-A 7" ?.--  " ~ ' m  . . . .  n e w a . e r - g a s  reaeuon t ion F u r t h e r  the  smal l  a m o u n t  of  CO: p roduced  a t  ~ , : | ,  a n d  t h e  influence Of t h e  a c t i v a t o r s  Tht.h ~ n u  a n u  : o f  the  reaczmn V ~ . t J - r ~ . - a u u  ~ e  ,:,-~ [ " ~ A ; - ~  . ~  : 

: - runs  parm~e~, re m e  o-p-~,~ conversion.  I t  is  inhibited the  . . . . . . . . . .  m ~ x i m u m  " ~ .  . . . . . . . . .  r . t ~  f .~  . u  ~ . a . o e r  _ ~  ~,'-_ ~ - ~  o .~-~*~* ' '~ ) | :  : ~  - " ~~'~v on ~*~" . . . .  ,, ~,~s~'~" ..-~ ÷~.  . . . .  oatal~st  is  discussed.  The  • CO.OHm__ . . . .  I t  is concluded that ;  m o rae r  ~o o w a m  ou~. ,', 
• dur ing  od f o r m a t m n  as  ~s a l s o  the  hydrogenat ion -~ - +he ~ . ,~ . .+¢ .~  Z ~ , ~  ~2.~ .~_ ~;, ~__ " . ' : :  ~ Y: : : :  ~ " - ~  =~ ~ • ' .~ ~ o ~ , ~ ' ~  n car r ie r  i s  emphas ized  the  conditiOns of  the  syn thes i s  have- to  be  a d j u s t e d  s o  

~aCok!:gc of _paraffin hydrocarbons  on the  catalyst .  ~ o t  occm, s i m u l t a n e o u s l y  as  2OO-4-2H..----'CO..+--CH-- : ~ ! ~ .  and t h e  2 funct ions of  m a i n t a i m n g : t h e  Co m a f i n e l y .  : t h a t  only ver,x few_chemts0rbe d, m , p :  . . . . .  : 
:: o.._.~A,:~ITe2~,~s are  ma.ae s~ar~mg.w~t.h th e a s :  b u t  the  f o r m e r  i s  s e p a r a t e  and ocenrs  la ter .  The  oil- . :  ~ , ~ l ~  diylded f o r m  .af ter  redi~ctio n a n d  of preser~'mg, the  on the  ca ta lys t  s u r m c e .  ~ . .  - 
" > al~e~na~eforma~'~o~arn~S~Pc~njn~n~sx~:sfi~e: - . f 0 r m / u g r e a e t l 0 n  mus t ,  theref0re ,  be :CO-{-2H:=H.-O+ : ~ ' : ~  D o r o s i t y  of the  ind iv idua l  g r a n u l e s . a r e : e : , x a m ~ n e a . - ,  644. C a r : ~ , W - L ,  D O ~ : , : L D , , + N ~ . D ° ~ < ' ~ r ' e ~ "  

. r o - ~  6..~ . . . . . . .  _ _ " . . . .  V_~ " ~o:.u" to .g~se ~y.- - - C H .  fol lowed -when condit ions p e r m i t  by the  W a t e r -  : ~ _ ~ I ;  The reduc t ion  of the c a t a l y s t  ~s :consmerea  re  0 e ~ u e  : .  C0al P r e p a r a t i o n  f o r  Synthet ic  L~qmd ~-aeis .  ~ t ~ n . .  
: : -  . :, ~ " ~ : h i ~ e ~ : ~  presence 0r  cnem~sor~ea ~ t - y i ~ u s  : gas - sh i f t  r e a c t i o n .  Va r i a t i on  in the  oil 'Yield wi th  the  ,:'~.~<' : mOSt c ruc ia l  s tep  in the.  e n t i r e  process, and  tns~_  "Eng. ,  T rans .  Am.  Ins t .  ~ I n .  and  Met.  Eng . ,  e e l :  l~T, 

~ ' r " ~ n ¢ ~  ~',, , , ~ ' , ~ " ~ , ~ : z ° = c n ~ ^ ~ 2 s ° r ~ e ~  = "  a u ° "  s t h e  ut~- syn thes i s  g a s  r a t e  i s  als.0 exp la ined  v e r y  s imply  on : ~7~::~ ~factors of  t emPera ta re ;  t ime ,  :and H~ r a t e s  m u s t  o e 1950, Pp. 50~-510. , 
- ~ ,0  ~" " : - - - ~ v  -~ ~.? . . . .  s ~ . .u ,~ .  . t h i s  basis.  A t  a g a s  r a t e  of  I :l p e r  gin. Co pe r  hr.  '~'~i':  Ca re fu l ly  observed. D e t e r i o r a t m n  oz tne  cam~YS~ ttur- : ~ , .~0~n~  wasbin~ 'nroblems in  p r e p a r i n g  coa l  f o r  t he  

• ~ o y .  ,""-7--.'. ~unct.ion of the P romote r s  in  the Ca t s  ~ ~ t h e  ent i re  c a t a l y s t  i s  a c t i v e l y  syn thes iz ing  oil: A t -  :.:i~;:~: : .  ing syn thes i s  a t  both a tmospher ic  a n d  medi_um pres- ~-=,;£'~;~-f-uel i n d u s t r y  m a y  be s ta ted  a s :  (3.) A s h  re -  
~ys~s ±or the  F~scher-Tropseh Synthesis . ' :  Trans .  h i g h e r  g a s  r a t e s  t h e  oil yield decreases  as  t h e  Contact :: : ~ I :  j :  Sure a p p e a r s : t °  be  m a i n l y  t h e  r esul t  of w a x . f 0 r m a t m n :  ~ ? ~ ' ~ ' :  ~ : • :  ": : : : 
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m0vaI  for: t he  Bergius process ; and (2) S removni  fo r  
the  Fisoher-Tropsch process. A s tudy  is made  o£ the  
effect of ash on oil losses dur ing  the  el imination of  the  
noniiqueflable port ions of the  coal in  the  hydrogena-  
tion process. The  oil loss increases w i th  ash content of  
the  coal and resul ts  in increased consumption of  coal, 
H:, and  power. Quanti tat ively,  i t  is es t imated  tha t  t he  
oil loss due to ash amounts  to about  9 lb. of oiI for  each  
% o£ ash in 1 ton of the  hydrogenated  coal. C o s t  com- 
lmrison is made  of  the  economic advan tages  resul t ing 
f rom the use  of  2.3% ash coal and a 6% ash coal  in a 
30,000 bbl . /day hydrogenat ion plant .  In  the Fischer-  
Trorsch  process, the quant i ty  of ash  in the raw-coal  
feed is not a s  cri t ical  as  in the  Bergius  process. The  
problera here  is the  amoun t  of S t h a t  tile synthesis gas  
contains, T h e  economic advantage ,  however ,  lies wi th  
the cleaning of the c0al used to m a k e  synthesis gas  ro a 
low S content i f  the S can be removed  by mechanica l  
cleaning. I t  iS estinlated tliat i t  costs $1.15/ton of  
gasified coal to r emove  S f rom synthes/s  gas when t he  
coal contains 3% S~ Increase  in the S content  of the  

S u m m a r y  of  F ischer-Trorsch  process development  is 
W e n  in wh ich  t he  essential fea tures  of  the  German 
fixed-bed system,  t h e  hot-gas recycle  and  o/l-circulation 
preeesses~ and  the  oil-slurry and  flnidized-bed sYstem 
a re  briefly described. Most of  the  pil0t-plant  experi- 
mentat ion a t  the  B u r e a u  of Mines has  been d i rec ted  to- 
wa rd  the development  of  the  nil-cireulatinn process 
since a simple conver ter  design eonid be  u sed  and  Pre- 
cise operat ing control could be a t ta ined  in  such a sys- 
tem. Several  modera te ly  successful exper iments  were 
per formed t h a t  employed a cooling-oil circulation : 
through a fixed ca ta lys t  bed However ,  shutdowns were 
necessary a f t e r  3 Or 4 months  Of synthesis  because  the 
cata lys t  part icles  became cemented together  and a n  ex- 
cessive pressure  drop developed across the  ca t a lys t  bed. 
This  problem of ea ta iys t  cemen t ing  was  c i rcumvented 
by employing a m0ving-bed ca ta lys t  in which the  lifting 
action of the c i rculat ing oil was  used to expaud  tile cat- 
a lyst  bed and  keep the  par t ic les  in motion. Deta i l s  of 

i : induction and synthesis operations,  Operating da ta ,  an- "- 
a l y s e s  of ga s  and l i q u i d  s t r e a m s ,  table~ of calculated 

coal f rom 3 to 5% Would impose au  addit ional  cost of  yields, and a tYPical product  distribution a r e  g iven for 
$0.37/ton. 

• load. T°date'the~,~.nt°xidehaseontained44C~P ure  so l  13 NO 1 1946 pp  °OS 210" Chem Abs sol -~ 
: ~ - : :  " S; Costsare,  a b o u t / ,  tho~e of tile o r , d n ' f l p u r  fier~ ~ "~<uL'~ ~a~ " ' - :  " . . . . . .  - ' ,  

64ob~vsC: ' ° ' ~%~: :S~ l ,  e H Y d ' ° . ~ n ~ ° l k ,  an '  ~ H~'ich;°gen n" Rr ic facconn t  0 f t h e  Car thageHydroc01 inc,  develop- 
: . -0-o-2036.o'o'' " • ~. •,: • - , ,  .~- .  IP.  m e n t  a t . :Brownsvi l le  utilizing. ~ a modified ~'ischer- 

:: Tropseh Pr0eess.  The  p lan t  will process 64,000 O00 " 
: Rev iew Of tbe  l i te ra ture  a n d  llafents'  occurring in  : : c u .  f t ,  of d ry  gas/d~/y, yielding 3.84 and 0;78 gal. re -  : 

1951 on the Ftseher-Tropsch process and other  processes spectively Of gasoline and Diesel  fuel/ i ,000 cu .  f t .  of : 
: !nvelving hydrogenation.  Bibliograplkv of 323 refs. g a s .  Development  of  the process is t raced  wi th  special 
• CRoss, A: C. ~'ee abs. 3 3 0 3 . .  reference to the  production of  cheap 0.~ and the  eono 
: .~ ~ . . . . .  :* ~ : " .... : Version -0f CH, into CO and H~ by the d i rec t  reac t ion  "~-. Cno "EL~,J .H:  Seeabs .  2097,3090. : 0fOil, and0. :: , : ' ' ' ~ 

646. C~0WELL ff H;~NDRExsON, H.E D i r e c t E v a p o - :  : "Cn~E~:'D S.  ,S'ee:abs '1103 • : : , : . . . . .  :~! 
:: raf lve  Cooling in  the Synthesis 0 f -L iqu id  H y d r o e a r - : :  . . . .  C ~ n E a '  D s ~.n, F~oMc~ :P K Cata i ( ' s t  for :~ 

: -. bOhnSmF~%m,H~[Cg~ee~nd C~b~l~4~Ipl,0~d ~. :.-flu tim Format ion  :of A!eShols Fro;n Carbon' ~Io'noxide ' 7~ 
r" " "' " " and Hydrogen:  I~ Decomposition a n d  Synthesis ~ 

. . . . .  : ~_ B mf  summar ies  of toe G e r m a n  method  fo r  hea t  r e -  . of Methanol  b y  Catalysts  Composed of  ~zinc and :~! 
~ : m0val  f r o m  tile Fischer-TraPseh conver ter  and of such : Chromium Oxides ~ee abs , : l l01.  ~ . ~' 
• - developmental processes as  the  hotzgas  recycle, the:oil  '6~0 C u ~ u . ~  F T Organic Bases  a n d : s a l t S  f o r  the  

s lurry  and t i le  fixed bed ell xeevele processes The  r. ' " " " "  - - " = P'urificatio~ o f  Gas. Ion, col ~ i945 top 755--760; 
uponearly thelab°rat°ryprincipleinVestigati°nSof d i r ec t  i)y the  Bureau  of Mines . Chem. kbs. ,  sol. 41, 1947, p.. 2863 ~ "~ 

: : ::::: ~ fixed b e d a r e  also described.evap°ratiVeIn this metimdc°°ling0ili§°f theal. :Beview Of substances Used in the r emova i  of  Unde- ~ 
i s i rab le  const i tuents  of gases u sed  in t he : syn the s i s  of ' ~  lowed to t r ickle  dou'n over the ca ta lys t  bed, a n d - t h e  

vaporization of  t h i s  oil removes  the  h e a t  of  the  reac t ion•  NH~, the F ischer  .synthesis, and  hydrogenation.  1 2  refs. 3~ 
: The  catalyst  bed in t h e  smal l  u n i c w a s  3 in d iameter  ~ :651, C~MXNOS :A D .  0 i l  F r o m  Coal :  How Germany  .~d~ 

: ) and: 12 i n :  l e n g t h  Mechanical  o p e r a t i o n '  was  v e r y  = !  ' Synthesized Petrol  f o r W a r ,  Discovery sol. 9 Febru-  "3.:~ 
: : Smpbth and t emporh ta re  control  was  qui te  sa t i s fac tory .  - :  a ry  1948, pp.: 5~57~ Fael:Abs.,~No. 3062, 1948:  . . . .  ~ i  

ii:: u lameter  but  8 ft .  ion is deseribod i " , " " . . . . .  ~ : ,  ; . - . .g . . . . . .  n d e t a i  ! .  PIovl-  . : :  Tr0psch sYn thems ,  a re  :outlined. The  Pmtsch-Hil le-  ~i~ 
..C°.nstruct!onandoporat!0nofalargernnitofthessme : T w o  processes hydrogenat ion  a n d  the  Fischer-  =~) 

stun ~ as .mane xor pH m~ectlon a t  va r ious  points  in t h e  brand(Wintersha l l -Schmalfe ld t ,  a n d  W i n k l e r  s~,stems 
column amng with o ther  improvements  in design The  ::for util izing b rown  Coalin t h e  synthesis  a re  des'cribed, ~ 
productivi ty is cu r ren t ly  about  I gal.  of p r i m a r y  prod- and  the  compositions of  the  gas  mix tures  f r o m  the  3 ~!'" 

u e r / a a y  a n d  tabula ted da t a  a r e  ~ v e n  for  products,  a re  compared.  : ::i 
.yields, and  operat ing inf0rmat i0n  "for s p a c e v e l o c i t i e s  : 652: Cumin, P : [Magnet ic  Proper t ies  0f Mate r ia l s  at;: 
va ry ing  f rom 100 to 300. F u t u r e  p lans  for  Study and  : Var ious  Texnperatures:]  Ann. chim. phys., Ser. 7, 
pilot-plant develol lment  a r e '  discussed• - . . . .  • : sol. 5,139~, pp.: 289-405 . ' 

, 647.: CR0wm, r~, J .  H ,  BEXSOl~, H.  E.,-F~rm, ft. H ,  iND . 653 ;  Cz~MAx A: : [UtiHzati0n bY ProceSsing o f  Low- 
Szoae~, H .  H .  F i sche r ,T ro r sch  Pilot-Plant  S t u d i e s  Grade Coals ,As Well  AS Liquefact ion ofo• Coals.] 

: of 0il-Cireulation Processes a t  B u r e a u  of  Mines. Am.  Montan. Rundschau  sol 19 "1927 pp .  o83- 90 309-- 
: :: " ~ h ~ l  [ S0 c', 1 !7 th  Meeting Abs., M a r c h ~ P r l l  1950 . . . . .  316, 837-8,t4 a n d  371-'375 Chem. &bs :-sol -21~' 1927, 

..:v. ~ : ' " , : :,, : - p .  4047. ::: ( , :  , 

. . . .  var ioas  experiments. Calculations are  nmde for a 
CmTTEXDZX. E . D .  S e e  abs. 36 3748. 2-stsge process, with in ters tage  serabbing of  CO.- sbow- 

645. Cnorr, C. M. : Ins ta l la t ion of  T o w e r  Gas Pnrif i  ing the Ci, C~., and Cs yields, which could be expected at  
ers. Ins t .  Gas Eng., Commnn. and Repts:, wfl. 212, a 91% overall  SYatbesJs-gas conversion. 

: 1939, :18 pp.;  Cllem. Ahs...voL 33. 1939. p. iibU3. 648. . Fischer-Tropseh Oi l -Ci rcula t ion  Proe- 
TbyssefiLLenze tower  gas purifiers, tile ill;st Of t he i r  esses~ Ind.  Eng. Chem., sol. 42, NO. !1,  1950, pp. :, 

kind in  England. as  installed a t  the ~,Vandsworth 2376-2384. . . . .  . . j! 
Works, are  described• Tlle instal lat ion,  ealmcity 10,- ~'ee abs. 647. 
0O00O0 eu. f t . /day ,  consists of 6 towers,  togetl~er with .... CaU.MLzV~ p.  ~ e c  abs. 1326a; !i! 

: a Stocking tower  a n d  Stock ng f ranle  The purifiers 649: CRUTO}IFIEI~D, J~ W.~ L~ND-PnUErT, H~ T. " " "-  
" • ,Engineer-  ~.~ 

have  worked equally well  f rom %~ capaci ty  to ,T~% over- ing Developments  in Sou thwes t  Texas.  Petrol .  Eng., 

: ( . .  ~ i._ : _  ....... LITERATURE .ABSTRACTS 

Outline of  the  chemical propert ies of  C and sevecai 
series of hydrocarbons is followed by a discussion of 
the methods for  ntil izing brown coals, l ump  coal, a n d  
lignites. Effects upon t h e  coal, i ts  byproducts ,  ~nd 
~ a t i n  ~ v21ues ,~re given o f  the  fol lowing:  Improve-  
~nentS~in bypr0dnet  o v e n  design;  d ry ing  of  the  coals 
bY applying s team under  pressure  ; the  Ber t in ierung 
process ; the  earhur izat ion or  Delkeskamp me thod ;  aud 
the swelling processes. Descriptions of these  processes, 

8 3  

tab les  of data  obtained u s ing  different k inds  of  eonis, 
and. manufae tu re  aud  uses  o f  producer  gas  and  Grude-  
kok  a re  inelnded. T h e  dis tr ibut ion and economies of  
t h e  petroleum indus t r ies  a r e  discussed f rom the  na-  
t ional  and ~:orId s tandpoints .  T h e  expe r imen t s  o f  
Berg ius  and of F i scher  in mak ing  liquid fuels  f r o m  
coal a r e  rev/ewed, and  compared,  and  the  impor t ance  
o f  these  processes to countr ies  tha t  do no t  possess  
pe t ro leum fields is emphas ized .  Gives n u m b e r  of  re.fs. 

sectional d iagrams  of a Rolle-Oven installation, several  to recent  articles O n l iquefaction.  

D 
654. DAHM, [Influence of tile I r o n  Content  of whe re  chemical reac t ion  velocity and d imensions  of  

Kieselguhr on the Proper t ies  of Ca t a ly s t s  for  the t he  reaet ion vesse l :a re  of  importance, 
Hydrocarbon Synthes/s.]  F I A T  Reel K29, 1939, 658. D,~M.M, P.  [Synthe t ic  Alcoh0is - -Manufac ture  of  
f rames  6 945-6,948; TOM Reel 290; PB 70,218. Synthet ic  Ethyl  nnd Methyl  Alcohol b y  t h e  Mining 
Object of the work  w a s  to determine Whefl!er a Company of Bethune.]  Mou. produi ts  chim., soL 11, 

favorable infiuence on the  course of the Synthesis w/th :No: 114~ pp. 1-5 Chem. Zentralb,  1928, I I ,  p. 2203 ; 
regard to an impor tau t  reduct ion i n  the  f o r m a t i o n  of Chem. Abs., vol. -°3, 1929, p. 4608~ : 
OH, can be obtained by e x t r a c t i n g t h e  Fe  i r m a  the Repor t  on synthet ic  m a n u f a c t u r e  of  E t C H  and  
kieselgl!lir used for catalYStS. The answer  is n e g a t i v e :  MeOH from coke-oven gases,  consisting c h i e f y  of H:  
2 graphs• . . . .  : : . : CH~, C..H,, CO, and N... l=lr_- is  separated by l iquefac t ion  
654a• DAr.E.B.,  LEACH. 3. R., BECKETT. C. "~V. AND Of the  rest  of the gases. G_H~. CH~ and  CO call be sepa- 

$oxxs~ox,  H . L .  Survey of  the Scientific L i te ra tu re  r a t e d  l~y the same method.  C-_H4 is converted in to  E t C H  
o n  the FiscberrTropsch p rocess .  Ohio S ta t e  Univ. bY m e a n s  of H.-S04. & suitulfle mixture  of H.-, CO, and  
Research Fomnhdion,  Tech. Rept. Projec~ BF-319, .N_-serves for  the  synthes is  o f  Me0H according t o  the  
1950, 7S pp. equat ion : CO+2  H==CI-L0.  For  this reac t ion  a cata-  
Review with 4 7 4  refs. : lys t  is used whose composition is kept  secret .  ~H~ 

• 655. D.~.L PRAT0,:L. [Trnnsf0rniat iou of H e a v y  Min- i s  synthesized f rom tim ~emaining mix tu re  of  H . -nnd  
eral  0 i l s  In to  Benzine•] Rass .  mill. me t  chim., s o l  N_-. I t  is Still mor~  ndvant~nge0us to  m a k e M e 0 H  f rom 
61 19o~ pp 1~S-lO2 1~-15s ;  vol• 02,192~ 1,p 12- ~:~,L2~• o~°~ s},ou~d b ~ v e ~ 2 r o m i s i u g  f . t~ re  
14" Cllem A b s  sol. 19 192o p. 149z. - ~ ~" " "  . . . . .  

' ~ '  ' - 'e : : • :~ " "-x 2oii 659 DlxXn ,~  N .~-ND BOLTUS-GORUNEA~U ~][. [P rep -  : 
~ene ia i  Ie~ie~ or pre  enr nevempnmnt,  m , ~  t- - ~ 7i-on * ' i l l "  l:ii h r F .% ld ] z'om M m  ~al " . . . .  ' - "n ruder l a r a u  or e g e a t ty  c" s ~ " e" version o f  oils to benzine bv ¢:rackmg. by heart  g x : ~ . . . . . . . . . .  , " " " - " . . . . . .  hv  • a t  "v-i d ~om )ositinn aud u n  ann ~ a r a m n  ny  ux i aa t i on  .With &iv  a t  Ord inary  

pressure w~tn rl.., a~}¢l I.  c" al .  t C b e ~l - ~* ,~nfl " -and a t  Ri~*li Pressul;es Wi th  and:WithOut: Catalvsts . ]  - ' 
0f attempts '  t o  ~vntne ze nvttrocfll'ton.~ £1'oln ~ - ,  ~, : ~ ~ ot ~ ~ -t~ . . ~ ' :  ~ . . .  "..~,k ~ :  ~ - • ~" t ' " " - ' - - : "  hx ~ a l  1;rato ~u , .  ~nnn. ,oe,  x~omamt ~u in re .  sol. $1. / :~zu.  pp. 
~ u  ~_~eseriues fl new process aevempeu ~.'_~. , :~ "L'~2~oo~. ~r~tiell~,h¢~ln- Ah~ 19~o B ~ 790 • C h e m  : 
eonmstmg of the  catalyt ic  deeompos~tmn of (omple." Ab~ vol 04 1930." ) ~ °  ~" - '  ' "?: ' . . . . . . .  
molecules o f  the  heav~: bydrocarbons to benzine and -., . - , , I .  , •  : : : 

• ~Detailed review o f  t h e  l i tera ture  f rom 1855. A t  : gases a n d : t h e  catalyt ic  syn the s i s  of these  gases t O  
benzine• Process does no t ' inc lude  hydrogenation.  'ordinary  pressure, t h e : o x i d a t i o n  of poraffin in  t he  : 
656. . - [Synthetic Petroleum':] Rass.  rain, met.  presence of  Cu gave  Solid f a t ty  acids, whi le  mineru l  

. . . . . . . .  .~- ^ - - ~ -  - -  ~ ~ .a  ~ a -  ~ n , ~  oil. yielded only semisol id  f a t t y  acids resembl ing  humic  : 
: c ram,  so!. o r ,  xJ:o, pp. ~ - u ~ ,  v,-=,~., , - ~ ? ~ ,  ~ - : ~ . .  acids.: 0n ly  the acids f r o m  paraffin c a n  h a v e  prac t ica l  

Abs sot 19 19% p .~ o : " ' ' - "  " . . . . . .  / . : .  ' ' ,  v "  : : app l i ca t ion•  Ox ida t i 0n : a t  o rd inary  t e m r s r a t u r e  p ro-  : i 
Describes processes for  synthes iz ing h y d r o c a r o o n  duees  eolored, nmlodorous  byproduets  and. hydroxy  "' i 

fuels f rom C H and ~lmple ~aseous compouud~ of • "-, J " . . . .  ~ ac ids  which diminish t h e  va lue  of-the h~a soap~. Bet-  " ] 
these elements including indust~ al p l epa ra t ion  of  il- t e r  v~elrl~ ~3~/~ ~ e obta~nea h~ . ~ . a . e .  *~ " , ~  ~ 

" .  ' ~ ___ '2__ '" l i z a t i o n  " •. . . . .  , "  , ~ , _ ~ r  . . . . . . . .  ~ ~ v ~ . . l - g ~ - - e  ~.~(h,- i mmlnat ln  ns wate r  ~a Gl=i~ a n u ~  pol~ne~ R • " g g % - ,  • -'; .• ' • '  - t i d n  of  tile paraffin a t  increased pressure, in ti le B e r ~ u s  : 
of OH, C H ,  and C:H h~dro enatlon of  C~_H and C m m l  and s 11 b ~ v • , : , . - ' ;  • g , " . : -" . : 1 , ti etter~' ~59~, b v . t h r e e f u l d  oxidat iom : 
o£ $abat ier ,  Berthelot,  Fischer ,  and B e r g m s  and their  T h e  f a t t r  acids a r e  c01orless: and odorless and  ~" : 

: t ransformation to liquid hydrocarbons"  ox ida t ion  of the i r  mofecular w e i g h t s  a r e  not  f a r  f rom t ~ a t  of  
Oand of  CI:h to l iqmd fuels  hy the  F~seher process ;  and . : s t ea r ic  acid: The  Na  sa l t s  a r e  solids t h a t  foam:free ly .  : I 
SYnthesis of [oetroleum by the  01ivier and B u r g e o i s  The_v could be employed in Soap mak ing  :Na ,~l ts  ).: : 

• ' process. :. i . • : . : io£ ac id s  made f rom m i n e r a l  0ils a re  liquids t h a t  f o a m  :: :I 
~ 657: DA~XO~Ea; 'G .  [Excess .Temperature:  in  'Cata-  :readily. ~ They cou ld  be  employed, as  l iquid soars.  :: 

l ys tGra ins : ]  Ztschr. '  physik.  Chem., ~'oh193 1943 :~,. p re l iminary  t r e a t m e n t  of  t0e  mine ra l  oils f o r ' r e - :  I 
!:'~i : Pp. 16-25; Chem. Abs. sol. 39,1945, p. 2689.  : m o v i n g  the u n s a t u r a t e d  aromat ic  a n d  naph thene  : 
~'.: ~ ' :The m a x i m u m  excess ~emperature,  e~o~ i n  a : s t a -  h y d r o c a r b o n s  increases  t h e  ~n~elds of  f a t t y  ac ids .  :,~ 
~::;~. ~tionary Catalyst g r a i n  dur ing :  r eac t i on  is independ-  ~ :660v D~,NC~W~R~S, ~.  V : :  Absorption by Simul taneous  :~. 
~.: "~ut Of t he  chemical reac t ion  velocity, as  W e l l  as: the . : Diffusion a n d : C h e m i c a l  Reaetibn T r a n s  : F a r a d a y  :i ~:: : 

!i~) ." radius of  the  grain  and is determined solely b y  the  - :  Soe., s o l  40, 1950, pp.  3 0 0 ~ 0 4 ;  Chem: Abs.,  voh 44;: ~.:~ 
:.;i:; Dbeat  0f : reac t ion  Q; the  in t e rna l  diffusion coefficient 1950,9.  8706. • 
!;:~ the  -internal t he rma l  c0ndueti.Hty k¢ a n d  the ex- " Enuat~o-~ ~r~ <l~-~v~ fn~ ~i~,ne~ ~ ~h~-~+~,~ ~ , l  

concentrate  o of the  reac tan ts  The  follow ~, ernal . ~ "the concentration "when a solute of l imi ted solubility: ::  
• : e q u a t i ° n  . . . . . .  Was derived : : - diffuses i n t o  a semi-infinite medium wi th  which  i t - :  

~" :iS:: : . . . .  : : :  undergoes  a l s t -order  reac t ion .  Considerat ion is  given " 
reac tan t s  and v~ t o  t he  case where  the  m e d i u m  is a - m i x t u r e  only 1 : . .  the  ecluilibrinm coneentrat ion of 

~ .~ ~!Is t h e  st0ichiometric coefficient o f  const i tuent  j .  component  of which  reac ts .  Examples  a r e  t h e : a b s o r l ~ -  
~:, "/~Caleulatsd e . . . .  f o r  SO.- oxidat ion was  0.42 °, for  17H~- l i o n  of  a gas into a l iquid o r  solid, the  so lu t ion  of  a 

2 ~a a t m  a n d  0 57 ° a t  1 000 a rm solid into a supe rna t an t  liquid o r  t h e  absorpt ion o f  1: " ~Ynthesis0"20° a t  " ' . . . . .  " " " a n  
~ r  M e 0 H  synthesis 1 0 °, f o r  bu t ane  synihesis  f rom : :  sol id  O r h q m d : m a t e r m !  into other. ' .  : • : : :  

'~ and S.. 3 0 °. This  behavior  of an  individual  cata- 661: D~,'Va~LSm~, W .  [ K n o c k  Measarements  on Syn- 
lyst  gra in  i s  quite different f rom tha t  of  a conver ter  ~" the t ic  Gasoline.] Oel  u. Kohle  Erdoel  Teer ,  ~ol. 
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