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process can be so regulated t h a t  the  molecular  corn- mechan i sm of the ca ta ly t ic  petroleum synthests  is dis- i - :  . . . . . . . . . . . . . . . . . . . . . . .  - . . . . .  : : = . . . .  
ple.x'ity of  the  paraffins formed is to some extent  con- cussed. In  addit ion t(~ th  e two previous  assumptious I ,~ Previous work is rev{ewed briefly. Tlhe work of likewise ineffective. R.~oCO~ " (3.~%) hoad° the same 
t ro l led;  tha t  is, one can produce main ly  casinghead o f . r eac t ion  mechanism,  the  carbide--CH.-, and the F ~ , +  ~÷ 1 ~  ~^... + . . . . .  ~ , r ~  wi th  P t  w i r e  o m y  ~ ou~ az t e r  aoou~ -o  h r .  ~ , ~  . . . . . .  ~ , - : tscher wi th  P e t e r s  and  Winzer  is continued,  and , t  JS effectasK=-CQ~. ~ u  w , t h  279~ K_A10=at ~ O O ~ r s t  ~anV~ 
gas  or  benzine with higher  h0mologs as  desired. Boil- molecular  complex theories, a third possibility is ad-  " hown t~ . . . . . . . .  -gL~,, , ~ . ~  . . . . . .  , , 

, |  s . - ,^~-'^~)~-- ~-^~*~ ave r  ~0% by  weight  of  liquid hydrocarbons  began  to be  f o r m e d ;  a t  lower  ing  r anges  of  the products  a r e  given. The  au thors  v a n c e d - - t h e  p r imary  format ion of  high:molecular :~ |  ~s~,lra~s,~T~=can~'~ecra~--ed"~nto hig]aerolefms.  ~nclud- tempera tures  (180 ° )  t h e r e  were  no de t ec t ab le  a m e n n ~  
believe the catalyt ic  process involves format ion  of a hydrocarbons  and the i r  subsequent  ca ta lyt ic  cracking . ~ o ~ . ~  - ~ - ~  rnn-t~nt of t h e  cracked ~nses is a round  Of oil even a f te r  6G hr .  and  only ~_~nall amoun t s  of  acre  
carbide rich in 0 as  a f i rs t  s t age  (Fe~C, or  Fe=C~). into lower  hydrocarbons .  I n  all 3 eases, unsaturated ~- |  J=~g~'~"-L:Z*:ZZ~=-L-u~-.~.:~rbons $.~owerin~ 0f the  products  The  f o r m a t i o n  o f  h / g h e r  hydrocarbons  by which is a f t e rward  reduced to CH~ This  pelymerlzes hydrocarbons  temporar i ly  occur and then a re  subjected 
in  the  presence of H= to form sa tu ra ted  paraffins. F rom to a g rea t e r  or  less extent  to hydrogenation.  1ow~lement t empera tu res  does no t  Increase the  a lkahzed R u  is behex ed  to proceed th rough  CO, to 
the  react ion 3C0-~3H==CO=÷H:O~2CH= 19() gin. o f  g~ anie  yield but  increases  the  uroportiOn of sa tura ted  which  the ca ta lys t  f i r s t  reduces t h e  CO=. F r o m  analogy 
hydrocarbons are  obtainable f rom 1 m 2  of w a t e r  gas. " 1025" ~--~--U" [Conversion of  Methane I n t o  Hydrogen ~::| °!e~:-~L,~h,~ a* ~;~her t e m n e r a t u r e s  about  70% wi th  tim metals  o f  #;he F e  group, i t  would  seem prooa- 
100 gin. of  liquid hydrocarbons of benzine charac te r  i9~3~03 ppri°9~4~°~]d~andBlre~nStn°ffiC~eo~eVO~l 9, : |  oYe~r°icy~e~d'is " o b t a i ' ~  but  ~ i t h  m o r e  C:H~ a t  the  b l e  .that the ca t a ly s t  i s  a curb!de,  a l though  no R u -  
wer s  obtained by passing 1 m. ~ of wa t e r  gas  several : PP. ~ - ~ 0 "  ; Bri t ish Chem Abs 29o8 B " 3 ;~,~ ' : )a  expense of the  h igher  members .  S imi lar  resul ts  were  c a r m a e  is as  ye~ ~aown .  
t imes over an  Fe-Co contact  mass.  The process may  Chem Abs vol ')') 19o~ ~ o~: )  "' " -  ' ' *" ~ ;  be used prlmarih-  for  the manufac tu re  of  pe t ro lemn ., . ~ ,  _, ,  • . . . . . . .  . . . .  : obtained wi th  a Py thagoras  tube a t  075o-760 °, but  1032. I~SCHL~R, F., K0CV% H., ANn WIEDE~:Ir~O, K.  [Ad- 

~|  only pa r t  of  the  Kogasin  vapor  was  c racked  in the ounces in the P r e p a r a t i o n  of Lubr i ca t i ng  Oils, Start~ 
products,  especially motor  spirit ,  or  as  an ad junc t  to ZIixtures of  CI~ wi th  CO= and CH, wi th  coke-oven : |  recirculatory sys tem,  thereby in te r fe r ing  wi th  fu r t he r  Ing With Kogasin . ]  Brenustoff-Chem., vol. 15, 1934) 
water -gas  plants  for gas  enrichment~ gas  and coke-oven gas  wi th  wa t e r  vapor  were  deeom. ;~| cracking of the  ini t ial ly formed oleflus. Cracking in pp. o~9-233; Fue l  Econ., vol. 10, :1934, pp. 602-604: 

1022. [Aluminum Oven f o r  Contact Reae- supported on clay, silica, and 5IgC0~ o r  mixed  With (:~ A low- tempera ture  f rac t ionat ing column fo r  analyzing 465 ' Bri t ish Cbem. Abs., 1934, B, p 744 ; Chem. Abs. 
~ .  pesed by  var ious  c a t a l y s t s  (Fe, Co, Ni, Cu, Mo, and W) : ; ]  vacuo gave  no different  resul ts  wi th  the  wire  sp~rui. Gas. Abhandl.  K e n n t n i s  Kohle, vol. :12, 1937, pp. 455- 

tions.] Ztschr. angew. Chem., vol. 40, 1927, p. 1204; AL~O~. Tempera tu re s  840o:920 o were used wi th  various :--.| the gas mix tures  iS described in detai l  w i th  operat ing vol  '28, 1934, p. ~ 9 1 .  Brennstoff-Chem.. vol. 3, 1927, pp. 3o~3-324; Gas. 

space velocities, throughput  in cc. pe r  hr.  divided by :-~| procedure. The  Podbielniak dephlegmator  for  auto:  Relation of vi~<~)sitv t o  t e m p e r a t u r e  of  lubricants  
Abhandl .  Kenntuis  Koble, vol. 8, 1929, pp. 308-310; ca ta lys t  vo lume in c c ;  the  best  space velocity f o r d s -  :~!| mat ical ly  m~nta~ni~:a~S~'~d:eumrP:~sa~rreS~eistehn~e~Uo~ prepared f rom cl 'hn ' inated Kogasi  n condeuse~mrW~l~ : • Chem. Abs., vol. 22. 1928 pp; 701, 1253 . . . . .  

composition of  oven gas - s team mixtures  was  800. In : : |  a i r  was  amp oy . . . .  ' P . . . . .  xylene bus been improved  by increas ing  the  I ,  , The  block Oven is an A1 rod 500 mm l o n g  and SO ram. no case u as  CH, completely decomposed .~n exam le 
d iameter  with a central  l on~ tnd iaa l  hole 04 mm of  ~oo~ ~n,~o . . . .  " • - • P ' 0  the operation. Sharp  separat ions  of t he  ~., ~ ~ ,  Con t en t  Lubriean~:s p o ~ e s s i n g p r o p e r t i e s  of  paraffiu- 

: d iameter  and is insulated wi th  dia tomaceous e ~ t h  anti ~o ° . .~:  ~-":~-*'~'Y2.°£ an oven gas-CO: mix ture  a t  860 ° : ]  hydroca~bSuscW~res°b~! :  sede~ arSa~e~r~tvedban~ltu:sa:~ base  oils were  ob ta ined  in the  t r e a t m e n t  of  Kogasin of  
• hea ted  w ~ h  gas burner  s w i t h  automatic '  t empera ;ure  ~ e n d ~ Y ~ : u e  ~°~o~'mg a,~alyses of  original g~ s and | ura ted  Y • " " P' - " G1 content ave r ag ing  :1._o atoms wi th  ac t iva ted  AI with-  

[ont.ro.~. ~ a e  segment oven differs in hav in#  the tube d , . o ~ - ~  £ - ~ c [ ~ ' e ~ y  : ~t~= 18.0, 1 .4%:  heavy:by,  the la t te r  i n  Hg(NO~)= solution, the  H= and  CIL b e i n g  
~ , , n ~ o  xu se~ueurs  separa ted  by asbestos~plates so 5a~- : -~ - r~-°~- ' , y .y ;  ~=; !:7, 0.2; CO, 5.1, 33.2: H.., 4:l.7 out  the a d d i t i o n  of  a r o m a t i c  hydrocarbons .  Olefin separated previous ly  and subjected to combustion hydrocarbons iu synthet ic  benzine were  polymerized U) : 
; : : : .Leac,u .segmentmay be held a t  a different constant  s u ~ , o r t ~ i  ~ . v , ) ~ ;  ~ ,  22.9, 7 . 2 .  The  cata lys t  was  Ni analysis. 13 refs  . . . .  lubricants by H.-O-free AlGa, the i r  viscosi ty  dependiug 
~ $ ~ . a . ~ e .  -~n ~s twahl  thermoreguiatdr keeps the aly.~ts - - ~ . n ~ . ~ : ~  ~" :~e, wu, .~1o; and ~V were poor cat. ~:,:| 1030.  FISCHER. F., BAHR; T., A.ND ~IEusEL, jA: "[Cat'l- o n  the  boiling po in t  of  the  or iginal  ma te r i a l .  The  syn- 
-~--,.~ruture constant. Because of  high b e a t  capacity- ,:.'....'::. - y  .-==- ~ us..goou a s ~x,, con t ra ry  to  l i t e ra tu ra  ~ :1  ]yt ic  Reduct ion of Carbon  Dioxide to l~Iethane and  t a c t i c  lubricants:  correspond w i t h  t he  bes t  petroleum 
and condition of AL the t empera ture  can b'e held uui ~ , ~ . ~ o [  . ~  ann Co was  increased by addition Of .~ Higher  .:Hydrocarbons a t  Ordinary  PrEssure .  Pre-: products  in s tabi l i ty  t 0 ~ a r d  oxidation,  coking r e s i d u e .  

: form (w / th in  1 ° a t  240 ° ) throughout  the length Of the - ..~v~. wmy  proved best  as  a car r ie r  for  act ive metals ; Communicat ion.]  Brennstoff-Chem., vol. " bore  " 1026 P x ~;~ a m , n a v y  and  behavior a t  low tempera tures .  
: . . . .  " ' : ;: ' . . . . . .  ~ . .  ~ .  [ et o l e u m  Syntheses.] Gas Abbandl : : ~  16 1935 pp. 466-469" Gas. Abhandl.  I~.enntnis Koh le ,  1033 - - .  Recen t  Advances: in Manufac tu re  of 

: 1023 e ~ :  [Formation of  Synthol On Carry ing  0U~ : ~ : ~ ] r ~ s  I~ohle, vol .  1 ~  1932;  pp. 313±501 ; Chain: ~i~:~l v o i ,  12,  1937,'pp: 263"270; C h e m .  Abs.~-vol. 30, 1936 ,  : Synthetic Lubr i can t s  F rom lr-ogasin. Petrol .  Refine,', 
~ .~e~.rmeum Syn thes i s  Under  Pressure  and the 1-~o ~'~'~:k -~:~°-' ~ '  p" :2~69 ; Chem. Abs voL o7. ~ |  p. 3967. : . vol ~ .  1944, p~). 312-31~; Brenustoff-Chem.,  vol. 15; 

-::- - ~Yntnes~s of  Hydr0earbons:o f High-~Iolecular Weight  - - ~ ° ? '  P' coco. :: . . . . .  ~" :~  ~ ~ i  : When Bu powder  or  R u - T h  asbestosAs Used a s  con-  -: 1934. I~P. 2 2 9 - 2 ~  ; U.  O. P .  :Cb: Lib. Bull., abs. 34; 
. . . . . . . .  e experimoents o f  the  a u t h o r s ' o u  : ! ~ |  t a c t  catalyst ,  C0: : :may be appreciably reduced to CH,  : 1944; Chem. Abs.;vol.j3S, 19~4, p. 5389. ~ : - -: 

: 19~9 p p  "~0b-Ol~'.:Che'm ~h e tn~oKol~e,:vol" 8 ,  PUrlflcatio~'- ,-^ :...:s ]q) to~9~8  (see abs. 1021)  Gas  :~'~| f rom 100'  upward .  Additi0n of CaCO, or  Rb=CO, re- Gas01fr0mtheFischer-Tropsch'~ynthesis, converted'~ . 
• : . . . .  r - , • . . . . .  , o ,  . . . .  ~v2~, p. 497. . • , ~ quesNoa oz catalyzers  and the operat- ~ |  sults in the forma{i0n, f rom 170° Upward,  of h ighe r  into various chl01.0derivatives, i~ easi ly caused to reoct  ' :  : 

~ng: conditions (ten~perature. pressure p0 l~ouiug  of : ~  gaseous :a~d fl~d:hyd~Cearba~n~St)yeaker alkalies d.0 : w i t h  aromat ic  hydroca rbons  and an  A1Ch cata lys t  to .:i .: : Results  a re  reported f r o m  Which i t  seems clear  tha t  : ca ta lyzers)  /nfluenCing t h e  react /ca  a~.e t rea ted  e x -  ~ : a  
products obtained datalyticaliy a t  pressures of  10-15 hauStivel~- . . . . . .  : no t h a v e  t s e ~ . , . . .  , . :x ~_ : ])roduce synthet ic  lubr ican ts  fluid a t  low tempera tures ,  : I 
a tm.  a re  intermediate  in character .  They were  nei ther  " • - - .  [ ." " ~ ' - i S  ve ry  r e . L t  t to oxidat ion,  b~t  , l ~ o  su s  ep ib e : 1031 Catalx t c Reductmn of ~ a , b o u  D,o me  ~ .~ an , a c t ] to 

. exclusively hydrocarbons, as  in the at inespheric  pres- Between Carbon Monoxide x~arbon Dioxide and ~ , 1027. FISCHER~ F.,-A~'D ~'ANGEN~EI:~ F.  : [Reactions ~ to Higher  Hydrocarbons  a t  Atmospher ic  Pressure.]  t empera ture  changes.  3 methods are .descr ibed for  in~- i 
Bar.  dent. chem. Gesel l .  vol 69 B, 1986, pp, 183-136 ; proving the  product .  T h e  conclusions a r e  t h a t  eatiS~ : "I sure  synthesis,  nor  m a i n l y  oxygenated compounds, as . . . .  Hydrogen  i n  a "Cold-Warm" Tube a t  Atm0spheric:  ~ : i  

the high:pressure synthol synthesis.  A disadvantage  Of and .High Pressures .]  Breunstoff-Chem., k'oL 9, 1923, : ~ |  : Hi ther to  i t  Was not  possible: to r e d u c e  'CO= to-h igher  ~ tion of  a n y  solid :~uel:by way-Of  Kogas in  s y n t h e s t s  : ~ 1  C h e m .  A b s ,  vol. 30 1936 :p, 340!. : : (  : .: f ac to ry  high-grade lubr icants  m a y  be m a d e  by gaAfica-: ] : working a t  10-15 atm. is tha t  paraffins of high molecn la r  
• weight  a re  retained "by the c a t a l y s t  reader in  - i t  i n '  PP.  9-~-97; Gas Abbandl  Ken ]tn ~ Kohle  

' : act ive  in time, ,.4. par~ffi~ C;oH:~, was i so la te~ - ~930, pp  570-5T9- Bri t ish Chem k~i~ ~:), v ~ .  9, i ~ |  " hydrocarbons '  t han  CH,, but i t  has  now been found :: wi thout  re jec t ing  a n y  f rac t ions  as  nnsui table . :  P r o d - :  : ,I 
. . . . . . . . . . . . . .  • --= . . . . . . . . .  , . . . . .  ~: ~-. ~ .  tha t  t h i s  can  b e  accoml)lished wi th  a 'Ru  ca ta lys t  to : uc ts  of  these  improved  processes s h o w  stability, a g a i n s t :  

: 102~: ~ ~ .  [Composition o f P r o d u c t s  0b~a]ned i w  . . . . .  ~5o, Chem.  Abs., vol, 22 1923, p :4323: ' ! ~  " ~ i ~  which  h a v e  b e e n : a d d e d  s m a l l  amounts  of alkali.  I t  : Oxidation, Cres idue ,  and  pour p 0 i n t n n d  compare  f avor  - i[ 
: ~8 . r l~ ; °~ .m4~Y~hes i s :~]  :Brennst°ff 'Chem.,  v o l ~  se~.ePeC:al~teelbomb.isnsedinwhiehthecontactmetals " ] ~ : ~  ; h a d  a l ready  been sh0wn tha t  ifi the ac t ive  fo rm i n  : ' hbh ,  withthepr0ductsofcrndepetrolenm. : . . . .  
:.. . . . . .  s Abl~andl. Keunthis  Koala  vol . . . . .  ? ec~rm resistors Metals  used were  : Fe  :Ni ~ which  i t  h a s  recent ly  been employed, R u  Catalyzes t h e .  103"4: ~ ' 2 s 0 ~  : F ,  P z T ~ s ,  K .~-~n'KocH H i F o r m a - "  . ] 
: . - . . - :  ~. 9 , .  ~930 p p .  523-583 Brit ish Chem Abs 1 9 o S  B "  )` ' ~uo, and  also C, named  in order o h ' ~ [  : reduction of co: :  even a t  1007, b'ut a t  t hese  l ~ w  tern- : .  , ion of Liq-uid r Hydrocarbons" F r o m  ~cetylene.  i I .  l P 3°4 h oo . . . . . . . .  ," r ' f t air catalytic 
. . • ~ , C era. Abs., voL __, 1928, p. 2657. activity.  ~ a r m u s  m i x t u r e s  of C O  and "CO. with" H- peratures,  only C H ( t s  formed.  Q u i t e  d i f fe ren t : i s  i t s  : Catalytic Hydrogena t ion  und .Condensa t ien  0f  Acct , ' :  

behavio~ if  a l k a l i ,  f o r  examplE, 2 ~ :  K:CO~ is a d d e d  "~::  yiene ] Brennstoff-Chem., vol 1{), :1929 pp. 383-335 ;::, 
~amt~on b a n ~ ~ e (  o ~ v e ~ i ~ ! ~ ~ : i  ! " • : ' " " ' to it.  The  t e m p e r a t u r e  of inc ip ient  CO= reduction is , ' 

: : t h e r eby  ra ised to 150% a n d  beg inn ing  a t  170°-180 ° , 1 , ~  ~ i n  w a t e r  a s w a s  assed over  Fe -Cu  
C,H, ,  2.0 ; ~ H , ,  6.0- C ~  "Ol 0" and  'C:H:, ~9 0% ' Ben; 1028 [ s o m e  Ga . . . . . . . .  ; ~ e r d  a re  ~ormEd no t  0nly OH, b u t  a lso  h igher  g a s e o u s  :: :;: .C=H.~ ~. ~- /o~ ~ g . . . .  P~'~.~¢,,~ ~ s e ~  in  
zinc boiltn~ 60" 185 ~ , . , ' = : : . ~ ' ~ ,  - % " - , • • s React ions in a "Cold-~Varm" ~ and , q u i d  hydrocarbons  There  a re  deposited a t  t h e ' :  : -aiga: t0camly~s~,F~,pare ~ f Z ~ o f  ~ r v 6 ~ c o n s ~ i s t e d  

" " ' n  v a -~-D ° . . . . . . . . .  . . . .  ~ = ; t i r e  c h -  - "  - ' " . . . . . . .  ~ ~y ausorpuon in  de- r ' ~ i u o e . ]  B r e n n s t o f f - C h e m  o " {i . e n d  of the  reac t ion  tube first  a colorless, low-bmli g - -" . . . . . . . .  
urcoat anu s teaming out  a t  o~no ~ , + ~ ; . . . ~  o n ~  • ~ r . . . . .  ~ . . . .  V O  ! ' 9, 19-8, :pp. 9 ~ 9 8 ,  i~: oil, l a t e r  a higher-boiling 0 i i  a n d  finally paraffin-like : o f  benzine  a n d  oil, 2 : 1 ,  the  f o r m e r  be ing  r e c o v e r e d  

-'- paraffins for  the  most a r t  . . . . . . . . .  .=~  o-70 ' . ' ,~es. -~nnanai.  Kenntuis  Kohle~ v0i 9 1930 . . . .  P Octane, nonane and  i - o . . . .  ' , pp. 880- .~ ~ ~'rod~ictsi The  oil and  Water formed a r e  a t  f irst  n e n t r a l ,  f r o m  the ac t iva ted  C in wh ich  i t  w a s  collected by dis:  : 
• nonane, which Were po~itivel~ identified ~p~, ~ , ~  so- 08 . ;  Chem. Abs., v01. 22~ :1928 p :43o_3 ~:~:P~' fa int ly  acid ~ l a t e r  : i nc r ea s ing  amoun t s  Of acid :~ t i i la t i0n to 300° a n d  c'ondensation wi th  liquid a i r .  The  .. 

.in.g 7 0 %  of t h e  benzine were  oleflns There :were"m~ . . . .  A p p a r a t u s  designed (abs  1027 to i m  ~ ~' products with:t l~e odo~ of the  lower  f a t t y  acids: a r~  : 0tl '  Separated a n d  w a s  collected =in a t r ap .  s i n c e  the : : '  
diolefins present; :Heav t e i r  :.pr0ducts.::were e . ~ a m i n ~ d :  i lyric: r eac t ions  o f  mixtures  o f  ~)CO una ~!~ga te  cam~ ::f ':. p r o d u c e d  The  gaseous produc ts  fo rmed  a t  180°-~25 ° ca t a lys t  Was ~dot eas i ly  poisoned, t h e  Water  gas was  not  : 

. . . .  £ xor u n s a m r a t m n  by the :Wijs I method .  The  de-~- w i t h  Fe  a s : a  catalyst .  Mix tures  of CO," C~:I ~t~():"and ' ~  retain 1.82-1.45 C atoms;  T h e  mos t  favorab le  temper-  : Pur i f ied p u r e  H= :giving iden t ica l  y ie lds  but  l ighter  
i g r e e o f  sa tura t ion could be va r i ed  by var~.ing the ca ta  C H ,  were  invest igated a t  600 o , '~ : ' r a r e  r ange  for  the  production of an  oi l  seems to  b e  :}?'colored oils: ra t io  :>10::1 of  C u : F e ,  cuprene:  

lysts o r  exper£mental conditions • for  - " . -: ~ . - ' 0 0 a .  and u p  t o  6 atm.  a l though h igher  hydrocarbons  still be  " fo rmed and caused dogging.  A d d i n g  :1 p a r t  N1 lessened 
• ~ - - _  __ . . . . .  , example, doubhng  ~ CH,  r e m a i n e d  Practically unchanged . .Reac t ions  taking / i  ': c()0°-225~ ° c a n  . . . .  ~" % o f  t h e  C=H= producing benzine:  o i l = 3 :  :1, 

: . o i l3  times. Water-soluble oxygenated products  (alde- ] ~ ' .  " " " 
: : h y d e a n d a c e t o n e )  a m o u n t e d t o 2 % o f t o t a l p r 0 d u c t s r e .  1029. F~SC~rSa, F., Ainu W F ~ n ~ r T ~ ,  F: [Thermal  

, covered There  w a s  no t race 'o f  compounds of  r l n g  : • C r a c k i n g  o f  Kogasin to C~aseous Olefinic Hydrocar~ / ~  
" s t ruc tu re  found. All products  could b e  conver ted  in to~ bons. ]  Brenns to~-Chem,  vol. 21, 1940, pp. 209[2].7.; :: :-: 

: paraffins b y  hydrogenat ion in :con tac t  wl th  iN,.; The:  Chem.Abs. ,  ~,oL85,19~l,p~82~3. ) ~  ~: 0 .5% K = C O ,  was  no t  enough to i m p a r t  an  oil-producing " the  total .yield a t  250° being,30-35% o ~ t h e  C~H= used- 
" : : = : :~  " : : C . . . .  r i : ~  ~:i ~ower;  LhCO, up  to 3% and  Na=CO= up  to 1.5% w e r e  Contraction in volume,  measured  by  flowmeters,  uue tO 
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the  format ion  of  C=H, was  26% ( 9 0 %  of the  C~H~) 
but  fell to 12% at  the  end wi th  the  format ion  of C~H, 
and higher  unsa tu ra t ed  compounds. Fe  : Ni, 10 : 1, was  
used 2 months  a t  250 ° wi thout  regenerat ion,  the  con- 

: traction, however,  fal l ing f rom 22~-23% to 14-15% a f t e r  
tha t  t ime  wi th  still no C~H~ passing. The  products re- 
covered, benzine : oil as  2 : 1, averaged  60% of the  C:H, 
used. Changes in t empera ture  and velocity had  lit t le 
effect on yield or  quality, t h e  h igher  velocities increas- 
ing the  proportion of benzine to oil. 90% benzine boiled 
50°-150 ° and consisted of  60% unsa tu ra t ed  compounds. 
The  heavy  oil obtained contained n 0 paraffin wax.  i m /  
of e0al gas passed first through an electric discbarge 
and then  over  heated cata lys t  gave  85 gin. oil, of which 
75% was  l ight  oil, losing thereby only 10% of its heat ing 
value. 
1035. F IS0H~ .  F.. PETERS, K., AND WlxzEn, K.  ETher- 

mal  Split t ing of Higher  Paraffin Hydrocarbons  UPon 
a Glowing  Wire . ] :  Brennstoff-Chem., vol. 16, 1935, 
pp.  421-429 ; Ges. Abhandl.  Kenntnis  Kohle, vol. 12, 
1937, pp. 436-503 ; C h e m .  Abs., vol. 30,  1930, p. 3991. 
KogasIn I I  aud var ious  fract ion~ were  passed as  

vapm" over hea ted  wires  of var ious  meta l s  a t  1-10 arm. 
With P t  wire, 20% of light benzene dud 30% of gaseous 
products were obtained;  t h e  ga s  contained over  70% 
of unsa tura ted  hydrocarbons.  C did not  separate.  
1036. FISCHEn F., PICI~LER, H ,  Axn DIEXST, W. [ A p -  

i+ p r 0 a c h  t o  Theoretical ly P0ssible Yields in the Fis-  
: eber-Piehler In te rmedia te -Pressure  Synthesis:] 

Brennstoff-Chem., vol. 20, 1939, pp. 221-228: Bri t ish 
Chem. Abs., 1939, B, p. 904 ; Chem. Abs., vol. 34, 1940, 

: p~ 3904. 

SYNTHESIS:  ~ T D  RELATED P R o c E s s E S  :~ 

carbons and  w a x  were  obta ined similar  in yie ld  
composit ion to the products  of  the medium-pres: 
F i sche r  synthesis (abs. 1036). A laboratory  appar~ 
of  I L capaci ty  was  used. I~i was  useless as u ea ta l  
b e i n g  converted into the earbonyl  under  the  r e a e  
condit ions ; a n  F e  c a t a l y s t  mere ly  brought  abou t  
reac t ion  C0--~-H~0=C0=+H:. Although by ope ra t in  
the aqueous  phase the t e m p e r a t u r e  control Was 
good, the  process had d i sadvau tages  tha t  precluded 
p rac t i ca l  development ; f o r  example,  the resul t s  
no be t t e r  than  i n t h e  d r y  phase ,  a relat ively ]m 
reac t ion  space was required,  the  appara tus  had  t~ 

:lined wi th  acid-resistant m a t e r i a l  (for example,  Cu), 
owing to the production of smal l  quanti t ies of fa t ty  
acids, considerable energy exponditure was  necessary 
to m a i n t a i n  the catalyst  in suspension, "rod the  con- 
t inuous l~eluoval of the reac t ion  products presented 
difficulties. 
1038. FISCHES, F., PImtLEn, H., AXD REDES, R. [Influ- 

ence of Catalytic Admix tu res  and Beduced Pressures  
Upon the  Sett ing-Up of the  Producer-Gas EquiHbrtum 
for  Semicoke ] Brennstoff-Chem:, vol. 13, 1932. pp, 
346-350 ; Ges. Abhandl. Kenn tu i s  Kolfle, vol. 11, 1934, 
pp: '353-363:  Chem. Abs., vol. 26, 1932, p. 5734. 
Equi l ibr ium C+C0= ~ 2 C 0  was  s tudied wi th  graph-  

i te  a t  p ressu res<20  ram. Hg ,  500°--700 . : i t  shif ts  ahnost  
completely to the r ight  a t  reduced pressure.  With 
sere;coke f rom brown-coa l  br iquets  degas;fled a t  tem- 
p e r a t u r e s  50~ higher,  the shif t  was 'even  more compllete. 
Addit ions of 59~ Fe  and  AI oxides, Ca, Nn, and K 
carbona tes  to degas;fled sere;coke great ly  increased  the 
r a t  e of  reaction wi th  CO: a t  annospherlc  pressure,  t h i s  

:': : : ::: ' e f f e c t  increasing with t h e  basic ty of the c t a lys t  
::: : :  : Synthesis ~:as effected in two stages a t  175°-2(}5 " 1039 . . . .  [Mixed Gas  fo r  Benzine Synthesis .  £ 

i ~qurvey of t h e  Possibilities o f  Supply. of Suitable 
+ -products condensab le  a t  room tempera tu re  were  re -  ~. Carb0n ;Mohox ide -Hydrogen  Mixtures for  the  Ben- 

++ . u n d e r  10 at,,+,., w i t h  a C e - T h O . - - k i e s e l g u h r  c a t a i y s t ;  

moved a f te r  the  1st stage. 2 react ion tubes- ( in terna l  
:: := i :  diam. 10 ram. l eng th  of ca ta lys t  columna 50 eln.) were  : z inc Synthesis on Grounds of  the  P r e s e n t - D a y  Posi- 

i used in paral lel  iu the xst  stage,  a n d  single sin~ilar ~ ion  of: Science and Technique,]  Brennstoff-Chem., 
tube was  used in t he  2d. The react ion tubes, a r ranged  Vo!. 13, 1932, pp. 421--428 ; Ges~ Abhandl.  Kenntnis  
vertically, we re  heated b~ Ch'culating hot H.:0, U n d e r '  Kohle,  vol, 11, 19341 pp. 481-496; Brit ish Chem Ahs., ::~ 

": pressure,  through SUrrOunding jackets•  Wi th  : a  1933, B ; p .  49 Chem, Abs. v o L 2 7 , 1 9 3 3 p .  2017.:  
: throughput  of 2 1. of gas, CO+2H~. por gin. of Co por hr., Use of  ~arious technically avai lable  gases dud mix-  ~ 

the max im um  yield was  140-150 gm of product  w a x  14 tu res  is examined-prac t ica l ly  and theoretical ly Gas 
i liqnid hydrocarbons 73, gas01:13%:~r  m ' : o f  inert-free m i x t u r e s  c0nta iu ing  CO and  H,  in approximate ly  the 

gas with a throughput  of 0.2 1. per'gqn, o f  Co per  hr .  r a t io  of  1 : 2 m a y  be produced b y  mixing coke:oven 
. :  t h e ' m a x i m u m  yield was  190 gin. of  product,  w a x  48, gas  w i th  gensra tor  gas or  w i th  wa t e r  gas (Mischgas) ,  '~ 

liquid hydrocarbons 44,  gasol 8% p e r m /  of: gas ;  tbe  which  m a y  be  produced s imul taneously  :in t h e  coke 
la t te r  yield represents  90%-of the  theoretieal~ A de: oven by : the  direct  gasification offcoul 0r?h ,  the inter- 

• : :action of  OH, with s t e a m  a n d / o r  CO: or o:,':etc. H e a t  :~ crease in the r a t e  o f  gas  throughput  necessitates a 
. . . . .  lowering o£ t h e  react ion t empera tu re  t o  Obtain the  ba lances  have  been d r awn  up for  the more  impor tan t  

~:~: m a x , m u m  .~eld o f  hydrocarbons." a t  t h e  same t ime of  t he se  processes. The  influence of  t empera tu re  and  , 
there is a n i n c r e a s e  in the re la t ivepropor t ion  of higher-  ~ ipressure upon equilibrium and  reac t  on ra te  has  been 

: bo i l i ng  hydrocarbons in t he  product  T h e  react ion de te rmined  for  t h e  cracking o f  CH, b y ' s t e a m  :over :~  
_ mechanism is discussed. : ' Ni-A1 ca ta lys t  at:.300 ° pe r  1 a im  o r  a t  600 ° pe r  01  ~ 

: : : ~ . . L ~ _ _  ~ ~.L±'-- - ~+ + "~:+ . . . . .  . .  a t m .  w i th  a contact  thne o f  less than  I see The  effects L~ 
mx~t;4~l% ;~., rAGklLER, ~tl. AXD I~-OBEL, //. l+lixea , f . . . .  .: . . . .  " 

Gas f o r B e n z i n ,  Rvnt}~¢m|~ r r  ~---+ ~:+" , ,  0 t empera tu re  and coke acti%ity.npo n the c o n v e r s m n  
vesti~ation-of-tlie ~,~J~='~7 .:$ , ~ m ~ c , m c a ~ A n -  of  coke-oven gas with s t eam o%;er coke hffve been deter-: 

, o . . . . . .  v . . . .  ,on o~ ,ulxeu ~as  xormen-  mined~ i scheme for  us ing  coke-oven gas  thus  r e  
. " • zinc Synthesis b y  Siinultaneous Conversion of  gene ra t ed  is proposed. : ' " i 

: : C o k e : o v e n  Gas and s team: 0 v e t  C0ke in t h e  G e n e r - , .  'i040~ FISb~F~ F., PICkLeR, M ,  ±m) KSn~z: H .  [M2xed~ 
: : • ator:] S e e  abs 1040. : :  : - : : + I I .  Sere;technical. In~:~ + + • Z~ G a s  for :  Benzine Synthesis.  

: : +~ F~'SOB~ ' F " P ~ c H L E R ' H " ~ ' U  K~UEL'H" [ M i x e d u a s  zor "~enz ine  S y n t h e s i s  vest igat ion of. the P r epa ra t i on  of Mixed Gas  foir.~ 
: : ', . I I L  P r e p a r a t i o n  o f  Benzin e Synthes is .by :  Simultaneous Conversion 0f~ 

Mixed Gas : fo r  Benzine:  Synthes is ' :by  s imul taneous  • : Coke-OvemGas  and S team Over  Coke in t he  Gen",~; i 
. Conversion of  C0ke:0ven:Gas and  Steam Over  C o k e  era tor : ]  "BrennstofflChem., voL i6; 1935, pp. 331-333 ~ ?< 

in the Generator . ]  ~'ee abs. 1041. : "  : ~, . . . .  Ges. AbhandL Kennthis  Kohle,  vol. 12; 1937, pp. 322 ~-i 
!037. FISO~Ea, F . ,  PICHLER; H., AI~D :LOH~IARi W. . 327 ; Chem, Abs., voL 30, 1936, p. 3970:: : : ; 

[Synthesis of  Kogas in  and Paraffin W a x  in the  AqUe- Appara tus ,  ete~,:~ p r e v i o u s l y  deSCribed in a b s :  i039 
ous Phase.]  Brennstoff-Chem., vol. 20,1939, pp 247-- h a v e  .been improved. Va ry ing  t h e  gas - ' s t e a m  ratiO ~ 
250 ; Bri t ish Chem. Abs 1939 B p 904;  Chem Abs gives  ~ 'ariat ion o f  the  CO : :8[-. ra t io  f rom 1 : 2 to 2:  7 

• • vOl: 34 1940, p 3904. : : :: i n  t h e  pr0duet  f0r  benzine~ synthesis.  : + !~! 
By pass ing  CO+2H= through H~O Containing ei ther  a 1041. - - .  [Mixed Gas fo r  Benzine.SYnthesis.: I I L  

: + Co-ThO: or  a Rh+catalysts in suspension, a t  170°-200 ° P repara t ion  of  Mixed Gas  fo r  Benzine Synthes is  bY 
" under  a :total p ressure  of ~0-100 a t m ,  liquid hydro-  :Sfmultaneous Convers ion  o f  Coke-Oven Gas  a u d ~  

;i] 
+ :. ++ . .  , : ~  . , : : - -+  . + ( ~ :  .,~g" 

 !ii 

~team Over  Coke in t he  Generator . ]  Brennstoff-  
:hem.,  voL 16, 1935, pp. 401-404.: Ges. Abhandl.  
Keontnis Kohle. voL 12, 1937, pp: 327-333 ; Chem. 
kbs., vol. 30, 1936, p. 3970. 
in a genera to r  l a rge r  thnn  previously used, hav ing  
:apacity of  100 m / p e r  hr. ,  i t  was  possible, through 
: s imultaneous conversion of  coke-oven ga s  dud coke 
th ~ e a m ,  to produce a gas  containing CO and H.. 
the  correc t  proport ion of  1 : 2 suitable for  benzine 
~Eaesis. I m "  of coke-oven gas  in  a mix tu re  wi th  
t e r  gas  produces 3mJ  of  synthesis  gas. 
t2. I~SCH~n, F., ROEnS.~-, 0. ,  .~xn FmSST, W. [ P r e ~  
eat Technical  Positiou of  the  Benzine Synthesis.]  
Brennstoff-Chem., v01. 13, 1932, pp. -t61-463 ; Petrol,  
Refiner, vol. 22. :[943, pp. 429-436; Ges, Abhandl .  
Kennnf is  Kohle. vol. 11, 1934, pp. 501-516; U. 0.  P: 
Co. Lib. Bull.; No. 1 ,  1944; Bri t ish Chem. Abs., 1933, 
B, p. 136: Chem. Abs., voL 27, 1933, p.  2017 ; vol. 38, 
1944, p. 1089. 
Recent developments in the  productiou of  a sui table 

initial gas  mixt)~re in the nieflmd of gas pnrificafion 
and:in the  p repa ra t im,  o f  the  cata lys t  a re  r e v i e w e d .  
The difficulty of t empera tu re  control in large.scale  
apparatus  ha s  been overcome bY the design of  a nar row,  
rec tangular  uu l t  c ,mtact  o p p a r a t u s .  20 211ill. bY 120 era. 
in cross-secti0n a d ~ m. loug.  which is packed wi th  of  
the ca ta lys t  (Ni-Mn-Ah0a)  nnd main ta ined  a t  t h e  con 
reaction tempera ture ,  190°-210% by the  circulat ion of ~m: 

conta in ing  some C. On decomposing Ba  f o r m a t e  wi th  
superheated s team t h e  aqneons  dis t i l la te  contained 
HCHO and  HC0~H. Con t ra ry  to Berthelot ' s  s t a t ement ,  
the  gas  contained no CH~ and  no u n s a t u r a t e d  hydro-  
carbons,  Mg f o r m a t e  decomposed a t  400°--425 °, g iv ing  
an  aqueous dis t i l la te ;  the  residue and  g a s  toge ther  
contained 1.36 g in : a toms  of  C pe r  ~u. -moL o f  fo rma te .  
Li fo rma te  decomposed a t  350% giving a n  alcoholic 
liquid bu t  no oil. H e a t e d  wi th  H:O under  p r e s s u r e  a t  
350 °, i t  gave  only gaseous products  a n d  carbona te .  
I0~6. - - .  [ F o r m a t i o n  and Decomposition of  Ca l -  

cium Formate , ]  Ges. Abhandi .  Kenn tu i s  Kohle ,  vol .  
6, 1921, pp. 330-354; Chem. Abs. , vol. 1S, 192:t, p. 
3170. 
Ca fo rma te  is obtained in pract ical ly theore t ica l  yield 

o n  shaking 3 h ~ mi lk  of l ime with CO u n d e r  20-g0 
atm.  a t  160 ° for 12-17 hr .  A t  130 ° the  F e  pa r t s  of  
the autoclave are  seriously at tacked.  When  Ca f o r m a t e  
was  decomposed a t  420o--430 . (26 gin: in 1-2  hr:) in 
the  Ai distillation appara tus ,  t h e  residue consis ted al- 
mos t  completely of CaCO=, w i t h  ve ry  smal l  quant i t ies  
of  0xala te  and undeeomposed fo rma te ,  and t races  of  '~ 
cai 'bonaeeous products.  The  p r imary  fo~'nlation of  + , '  
old`a te  (abs, 3561 and 356~:) could ,lot be confirmed. 
One ~n.-nml. of pure  Ca fo rma te  gave  1.02 ~ n : a t o m s  
of  C in the residue, 0.54 gm.-atom ill t im ga s  (which 
consisted of 47.9% CO, 2.0% CH, and 23.8c/e H:)- 0.20 

m.-atmu: in the Me0H,  nud  0.13 gm.-atom il~ the 0il .  
ho t  oii a round  it ; tile t e m p e r a t u r e  c0ntrol was  nmde  .4. mix ture  of equal pa r t s  of Ca formate  and  CaO gave  i 
aut6matie wi thont  difficulty, and  t h e  appara tus  tiien a r a t h e r  higher  yield of  M e 0 H  and  less oil, b u t  the  !: 
required li t t le SUl~ervision Tile yield, 70 gin. of liquid a d d i t i o n  of m o r e  C a 0  (up to ~I0 pts.)  decreased  t h e  ! 
product pe r  m. '  of gas, c o  24%, H:  48% was  equal to yield of Me0H.  By ca r ry ing  :out t h e  decomposit ion : i 
that obta ined in the labora toryrsca le  appara tus .  Af t e r  of  Ca formate  in a cu r r en t  0£ steam, MeOH w a s  oh- I 
about 1,000 lit. ope=cuti(m the  ca ta lys t  required r e g e n ,  r a ined  in  5 2 %  yield.  ~¥hen decomposed in a l a r g e : A l  i 

fliSti lation app~i 'atus 390gin.  0£ Ca f o r m a t e  gave  15.2 ] crating by extractiml of  the deposited parafliu w a x  with 
light pet roleum.  -By  us ing  a ba t te ry  of  Such uni t s  the  ~n .  of  M e 0 H  conta iuing a small, proport ion of  acetone 
throughput  o f  the p l a n t  c o u l d  be increased to  m W  • h n d  5.~ gin: of oil, of Which 2.56 ~u.  were  vo la t i l e  in 
desired va lue  ~ : ' , . s t e a m .  • : '  • 

"~ m ..... _... ~-T~. p I0~7, FIgCHES F., TROPS0H .I-/.: ANn TEIi-NEnnEx V,'. 
I043. FISOH'ER, ~.~: ~n~P~r~, a.~.~ ~,~¢.~d~ :~ '~ :1~ ,  [Synthesis  ' o f  P a r a f f i n  ' H v d r o c a r b o n s  Of High 

[Redueation o~ t 'a roon $'~Aonoxme .to l~letuan~ 1~ ~..~ " . . . . .  . . . . . .  ~ ~'~ ~ ~ ' ^ * - ~  ~ Bren . .~- f f  r ' hem v0l : Molecular Weight  F r o m  Carbon Monoxide.]: B e t .  
e 1~9~ v~" 91-~.071 • ao~ ..~...~1,-n~l.....~Wonhthl~ K0hle, deut cheni Ge.elLo ' vol.o 60B, 19.~, pp. 1330-1334; . 
; ~ ; ~ q ~  -~. ~ ÷ ~ : ' ~ o u r .  Chem. S0c., 19.~, n, :Chem. Ahs., vol.-1, 19-~, p: "SV0. I 

~ ' "  ~ 'h~n ~b~ vol  ~9 19°~ " 3367 I t  has  a l ready  been ment ioned tha t  in the  prepan~- I 

oxides whe re  poss ib le  (Co F~, Mo, W Ru Pd.: 0s ,  ya ' oc  • . . . . . .  , ~ -.  : 
I r  P ~ . k  e-~, ~h~ ' w e r e ' t e c t a l  wi th  and Wi thou t  1020) In  l of the  usua l  contae t  substanees, w h ~ c h h a d  ~ ' :  

"z .~. g '  r,~. ' k?:~ '  . .~ " r . . . . . .  o n n o  been  t rea ted  f o r d  long t ime  wi th  Water :gas  unde r  10 : :~  I 
~ ~:rmc~nUr:r°i~o~'~' ~ ) v a ~ 3 u ~ e m p e ~ u a r m s ~ H ~  : : a t m . ,  there  were  formed, : toge ther  wi th  tl le l iquid  and I 
i : '  ~ a w  *~ . . . . . . . .  ,'~lts thai :  is" 34 4% C~L i n  exi'i - a s '  : s o l i d  products,  u!hieh d i s t i l l ed 'o f f  wi th  the  :current  o f  : ] 
~ ~: % : ^ ~  ~ : ~  " ~ - - - '  ~ ^  ' ~ "  ~ -- ~ ~o L .  ~a~ w a t e r  ga~ considerable a m o u n t s  of nonvola t i le  corn- : al; c~UO ° W l t U  a m l . ' ~ u r f i  L : u : :  r ~ - - ~ ± : D  a~ ± .  ug. g ~ ~' " " 1 n • ~ . . . . . . .  -~ . . . . .  i ,~;- ~ ~,etals pounds and  when the  e x o e n m e n t  was  cont inued a o g 

~ - - :  ~ ~ ~ " - . . . . . . . .  :-~- ~-  *h ~ ~"s ̂  o f  Fe  t ime  the  contact  m a s s  increased  great ly ~n we igh t  and 
: :P-.r,°veu-aavan~.age°us:l~ruc~u~t~Y:o~t~eeme~a~s teSte~ .:  on opeulng the  c0ntact  tube i t  was  found to e0ntaiu  a , .  x'ne order  oz m e  Ca~l . ' [ ,c  ae~ [y  o t -" . . . . .  ~ . . . . . . . . .  ~ . . . .  p a  A~ mass  t ha t  w a s  solid a t ' r o o m  tempera tu re  and  became  :T 
i~.; was ~ta, : lr ,  ~ n ,  ~ l ,  t~o, uS, ~:~, ~e,  ~ ,  ~ '  ~__T :. . .  - semiliquid on warming"  On disti l lation ~n v a c u o  l a r g e "  
~'  !~4. .  FISCHER F., TaoPsoH, H.,. AXD..-~IOHR, ~"  .[~e- " amounts  of  solid paraffan passed over A p a r t  Of the  : > 
::::7 ductlon of CarbOn Mon0xide ~ Metnane:i~ ~P:ns~::~.-:  :product :  Was  so  difficultly volat i le ;  however,  t h a t  i t  w a s :  ". 

: e-nee of  I r o n  a t  O r d i n a r y  ~'ressur.e.i 2.  re_ ~., ."  : : i : n e c e s s a r y  to ex t rac t  t h e  c0ntact: m a S s ' w i t h  solvents  : ' :  : 
-Chem., vol; 4, 19°-3, p~ 197; Ge s. A.hhanm. ~ e n n m [ s  - (C~I ,  xylene) .  A' pa r t i a l  separat ion was  effected into.~ 

t Koh l e  So L 8, 1929, Pp .  473--474 ; (Jnem; :A0S,, voL..t~, .i: a les~ Soluble f rac t ion  m e l t i n g  10-1°-117°, solidifying.: ::= 
:1924, P: 349. , : ~ '  : . :  (:"~ : : : . . . .  "" :109° I t s  Composition; Solidification point, and  m01ecu- .:.::- 
iReducti0n of  C 0 t o  CH, b y  means  of Fe  as a contac t  .. l a r  weight  a l l  showed c0nclusively t h a t  i t  cons is ted  o f i :  :~ 

i tbstance takes  place i n  smal l_amount  a t  400 ° and  2 paraffin hydrocarbons of  h igh  molecular  weight ,  a r o u n d  
i~n~ T h i s  lnvestigatlon:~ms m a d e t 0  discover whe the r  1,000 o r  about  C~0. ~ 7. ; :: ~: 
~iisredueti0nwoUld'takeplace:atatmosphericpressure: lna~ ~,~,,=ER ~ ~ ' I o ~ - ~ - - H  "~:~'EYER K ~.I~DKocH H : : 
all,~nd a t  400 --5.o0 . .  The  a m o u n t  of  OH, formed was  ~ [ synthes is  of Aromat i c  Hydrocarbons  F r o m  ~ e t h a n e  .: 

i eases less t h a n  ~:uTo.:. ? : - ~ -  ~ c ~ t  ~ ~ .  " ~ ± : - - ~ F  ~ o ~ s e ~ ,  a t  Atmospheric  P res su re  and  Wi thou t  Catalysts . ]  
H. ,  A.ND SC~EL~U~ae ,  A. ::= Brennstoff-Ohem., vol.:9, 1928, pp. 309-316; Proc.  o.2(1: : 

?'[Decomposition~0f Bar ium;  Magnesium, and L i t h i u m  In te rna l .  Conf. Bi tuminous  Coal ,  v0L 2, 1928, pp~ : '  
i~Formates.]  Ges. Abhandl .  K e n n t n i s  Kohle, vol. 6,  : 789-807; Ges. AbhandL Kenntn i s  Kohle,  vol .  9, 1 9 3 0 ,  
.'1921, pp  355--359; Chem Abs. voh 18 1924, p. 3170 . . . . . . . . . . . . .  o~ - ~  2694 

~'Ba f0i~mate dec0mposes in  t h e  h l  distillation a p p a -  : pp. 0U~-~z°'  ~nevmar~o::' = r = ; ~ u ~ . ' ~  ~ ' t h  ' o t h e r  
rat-us a t  350°-375" w i t h  considerable f ro th ing;  45 .4  "; P u r e  CH,  f r o m  l . . . .  . a n n  . . : : :  

~ n .  g a v e 2 . 2 g m .  0 f M e O H a n d 0 . i g m .  of oil, t h e r e s i d u e  gases  :(coal gas )  Is decomposed ny passage  m r o u g n  



t 
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porcelain or  quar tz  tubes  heated 909°-1,200 °. The t a r  
fo rmed  is precipi tated by  a Cottrell precipi ta tor  and  
l ight  oils a re  absorbed by act ive  charcoai.  The  t ime of 
contac t  is ful ly as  impor tan t  a s t h e  temperature .  For  
example,  346 1. CH~ (S9% with 8% N,) passed through 
the  l-ram, annu la r  space between concentric 14- and 
16-ram. tubes 22 era. long a t  63 L pe r  hr. gave  7 ~mn. oil, 3 
gin. tar ,  and 0.2 gan, C: Higher  t empera tu res  with the 
same gas flow favor  precipitat ion of C. T a r  and ell 
do not  form to an  appreciable extent  below 900 °. The  
t a r  is aromatic ,  naphthalene,  an thracene  and phenan- 
th rone  being isolated. The  oils contain most ly  benzene 
wl thxylene  and C~J=I~. SiO~, W, Mo, and Sn as catalysts  
did no t  favor  oil y ie ld ;  Fe,  Cu, and graphi te  favored  C 

• precipitation. 
F~SC,~En, L . E .  S e e  abs. i579a. 
FISCHER, W. S e e  abs. 868. 
FISOHEa, W. A. ' See abs: 1960. 

!049. FISHEL, "%~'. P., ~.~D ~'00DIIELL, ~. S. Action of 
Pu re  Carbon Monoxide Upon I ron  a t  Elevated Tem- 
peratures.  : Trans .  Am.  See. S tee l  Treat ing,  sol. 11, 
:[927, pp. 730-740 ; Chem. Abs., vol. 21, 1927, p. 3373. 
Reaction between CO and Fe  to produce Fe~C and 

CO~ has  been demons t ra ted  to  obey the  l a w s  of re- 
vers ible  reactions 

FISHER, P.L. g e e  abs. 923, 927, 929. 
FnE~xo, H .  ~. ~ee abs. 574. 

1050. !?LETOIqER. C. 1..-~., .&~°n ROLLEFS0~, G.  K. Pro- 
r duet/0n of Free  Radica ls  F rom Ethylene Oxide and 
the  Catalysis of  Otherl Reactions I bY Them.  Jour.  

]1 

S ~ S I S  .4_ArD RELATED PROCESSES . . . . . .  

: Curves  showing the  change in magnet izut ton with 
temp.  between 0 ° and  600 ° to 900 ° a re  given for  
:Fe~.O,-CrO, Fe:0 , -FeO,  F~O~-NiO, Fe.-O~-1%IgO, Fe~0,-. 
CaP,  F~O~-BaO, Fe-.O~-Pb0 and  Fe~O,.ZnO. T h e  
m e a n  speeifie susceptibilities f o r  these  fe r r i t es  for 
fields 9-100 gausses a r e  giveu a s  0.102, 0.0SO, 0.078, .:! 
0.054, 0.0425, 0.0099, 0.0012, and 0.00016, respectively. 
1 0 ~ .  FORESTIER, H., AI~D GUIoT-GL'ILLAN, G. [A -~ew 

Series  of Fe r romagne t i c  Substances ; tbe  Fer r i t es  of 
the  R a r e  Ear ths , ]  Compt. rend., sol .  °-30, 1950, pp. 
:1844-1845 ; Chem. Abs., sol. 44, 1950, p. 7700, 
Compounds of  the  type  Fe~0~-Sf..0~, w h e r e  5I  is La, :" 

Pr ,  Nd; Sm, Er,  or  Y, w e r e  prepared  by coprecipitation 
of  the  oxides followed by hea t  t rea tment .  They are .  
s table  up to 1,000 °, a l though in some cases  decomposi- 
t ion occurs a f te r  prolonged heat ing  of 1,000 °. Mug- : 
net izat ion curves were  obtained. Fe r romagne t i c  Curie 
points  a re :  Fe.-0=-La.-O~. 465 ° ; Fe.~O~-Pr~O~ 425 ° ; 
Fe_.O~ Nd.-0~, 300 ° ; Fe:O.-:S,n..0~, 300 ° ; Fe:0~.Er..0~ 
9.255 ° ; Fe.-O~.Y~0~ 275 °. 

)1056. FOnEST~E~, H., AXe KIEHL, ,T._P. [Effe¢4 of Gas- 
eous Adsorpt ion  on the Velocity of Reaction of 
-~ietallie Oxides.] Compt. rend.; Sol 229,  1949, pp; : 
47--49: Chem. Ahs.. sol. 44, 1950, p. 403• 
Yields of fer r i te  f rom powdered Fe:O~ and NiP heated 

i n  atmospheres of H :0 ,  CO:, 0:, a i r ,  .N:, .Ne, A :  and H e  'i: 
a t  600o; 650% and 700 ° plotted as  i sotherms against  . : i  
absolute  tempera ture  of l iquefact ion of  the gases give :; 
smooth curves except f o r  X-., which g ives  a l o w  yield. 
Yields decrease With :particle Size. The  explanat ion ad: ,'~- 
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Curie poin t  a n d  a re  due to a .~-~.ial mobili ty of  some 
o f  the  superficial  electrons a t  t h a t  point. 
1059. FOnES~P,  H., ~x~ LONUtmT, 5. [Fo rma t ion  of  

Cupric F e r r i t e  a t  Low Tempera tu re . ]  Compt. r e n d ,  
: sol. 208, :1939, pp. 1729-1730 ; Chem. Abs•, sol.  33, 

1939, p. 5764. 
By precipi ta t ion of a suitable m ix tu r e  of  fe r r ic  and  

cupric sal ts  w i t h  I~aOH, a m ix tu r e  of F e ( 0 H ) ,  and  
Cu(0H)-_ in molecular  proport ions w a s  obtained. On 
boiling this  m ix tu r e  in H-O, f e r romagne t i sm began  to 
appear a f t e r  ~ _ h r .  and g radua l ly  increased, the  l imi t  
being reached  a f t e r  about 24 hr., when  i t  equaled  t h a t  
of CuO-F~O~ heated  above 400 °. The  Curie point  was  
455 ° . X - r a y s  indicated tha t  the  prec ip i ta te  was  a t  f i rs t  
amorphous a n d  gradual ly  became crystal l ine w i t h  boil- 
tag, developing the  spinel s t ruc ture  of  Cu (FeOD-~. Th is  
is confirmed by the fact  t h a t  KCN solution dissolves 
the Cu f r o m  the  uuboiled precipi ta te ,  but  is w i thou t  

in a s lower  reac t ion  du r ing  the  1st  1~,~ hr .  a t  c o n s t a n t  
t empe ra tu re ,  b u t  a f a s t e r  react ion thereaf ter .  Com- 
press ion  o f  t h e  ini t ia l  .NiO-Fe:0a mixture  (B)  g ives  a 
m i n i m u m  i n  t h e  9~ p roduc t -p re s su re  curve  a t  a b o u t  
1,500 kg. /cmY 1%Iixture (G) ~hows no minimum.  T h e  
d a t a  a r e  expla ined  in t e r m s  of  t h e  number  of  con tac t  
poin ts  a n d  t he  effect of  adsorbed wa t e r  vapor  on t he  
su r f ace  c rys ta l  l a t~ iee -  

Fonotm, A . K .  gee abs~ 162. 
FormEa, R. ~cc abs. 3689, 3640, 3641, 3642. 
FOn~ES~, :8[. O. gec abs. 1365. 

1063. FonrU~'E,  Coming:  E r s a t z  Gasoline. "Vol. 31, 
1945, pp. 200, 203. 
O u r  p re sen t  c rude  petroleum reserves h a r e  dwindled  

to about  a :14-yr. supply a t  t he  present  r a t e  of  con- 
sumption,  a s s u m i n g  t imt  no n e w  oil is found and  t h a t  
all of  the  p r e sen t  reserve  can be brought  above ground.  
To supp lemen t  that ,  w e  have  o ther  r aw  mater ia l s  f r o m  

action on the  fe r romagae t ie  product .  The  product ion  which l iquid fuels  can be m a d e :  Natural  gas  abou t  
: of Co (Fe0 : ) :  takes  place only in the  presence of  H.~0 equal  to the  proved petroleum reserves,  oil shale  sutfi, 

and  be tween  the  aubydr0us  oxides: - := c lea t  to m a i n t a i n  t he  norton1 r a t e  0f'oil production f o r .  
1000. FOREST~. H.. ~.XV NV~Y, G: [~ 'ar iat ion of  the  65 yr. ,  t a r  s ands  which  contain enougl| oil for gasol ine  , 

VeioeitY of  Cementation of I r0n  a t  the T e m p e r a t u r e  for  100 yr. ,  and ,  finally, v a s t  coal  reserves, enougl~ to 
of dm Curie  Point.] Compt  rend. ,  sol. 227, 1943, pp. supply liquid f n e  ! by the B e r g i u s  and Fiseher synthet ic  
250-282; Chem. Abs., voL 43, 1949, l): 472, processes fo r  1,000 yr  or  more  Some couservat i0n:  
Velocity of  eementat i0n of Fe  a t  t empera tu re s  600 ° -  minded  expe r t s  believe t h a t  n a t u r a l  gas  sbould be used 

800 ° was  fol lowed by 2 methods : Var ia i ion of e lectr ic  as  such, s ince ga s  loses about  ha l f  its hea t  conteut  i n  
:: resistance o f  Wires and h a r d n e s s  of  polished f a c e s  of  being conver ted  into gasoline. Therefore- t h e  B u r e a u  

• cub~: The  ve l0e i ty -was  a m~iximum a t  the Curie  of l~Iines,:in i ts  s tudy  of t im production of liquid fuels,  
point, about  775 °. is t u rn ing  down n a t a r a i  ga s  and  giving its a t tent ion  : t o "  
1061. . [Speeds Of React ion in t he  ¥ i c in i ty  Of the  product ion  o f  gasoline and  fuel  oils f rom oil sha le  

a n d  f r o m  coal by  m e a n s  of  t h e  Fischer a n d  Berg ius  s auced  is that  the  g a s e s  a r e  most  readi ly  adsorbed in ~: [ : Magnetic Trans fo rma t ion  Point.~. Application to the  . p r o c e s s e s - E c o n o m i c a ! ] y ,  i t : i s  believed tha t  gasol ine : 
Am.  Chem. See., sol. 53, 1936, pp. 2135-2140 Chem. - t he  order  named, a n d  adsorption Swells tile pa r t i c l e s  ~ Cementation of  ][roii.] : Bull.  sou :ehim France"  1949, ; made  by tl~e F i scher  process is :competi t ive wi th  g a s p -  

' Abs ,  sol. 31, 1937, p. 936. t i l l  they shatter.  . . . .  : I D pp. 193-196 ; Chem. Abs ,  SOL 43, 1949: p .  6018. : line m a d e  f r o m  crude  petroleum, and 2 companies a r e  
:i ,: ~ When  ethylene oxide is heated to 450 ° t h e  chief : 1057. ~ [Effect Of Adsorbed Gases  On Hm Rate  :~ Rate of  f o r n m t i o n  of fe r r i t e  f r o m  NiP and  Fe:O= is 

:: : • : r e a e t i 0 n  i s  in is0merizat i0n-to AeH, but  f r e e  t ad  eals:-. • of  Reaction B e t u e e n  Meta l l i cox ides  ] J S u r  ehem '~i} now r e a d y  to construct  commercia l  Fischer plantS. 
also are  formed t o n  much grea ter  ex ten t  t h a n  f o r  phys :  sol 47'1950 Pl) 165-173 ' :Che~ ~%:bs ~'ol 44: ~'} : : :  studied n e a r  th~Curie:Pqint ':  M a x i m a  in t he  % p r ° d u c t  :' :However :  i f i S  believed t l ia t !success  may  not be t o o  : 

: : : : mos t  other  organic .compoun({s: M e 0 H  a t  405~ (le~ 1950:'p 71o$ ~ " ' : , . - .! . , .  :.~ : are observed a t  590 ° -and 675 °, t h e  Carlo points  of r a p i d ,  s i n c e t h e ~ r a n s f e r  of  the.process f rom l abora to ry  : 
: composes to the ex t en t  of 24.5% in t h e  presence of . = [: . . : . . ~ | - . ferr i te  and Fe_.O~, ~{espeetively. T h e s e  m a x i m a  a re  -'=and pi lo t -plant  . t age  is s u r e t o  be. difficult, obso e.¢cence : 

e th lene oxide ~he~ea  " 'h  n - - - . . x n e  ra te  or ~ormation of  fer*ite f~om Fe .0  and ~Ni0 ~, • at tenuated a s  t im thne of hea t ing  a t  450°~S00 ° i s .ex-  . : . .  Y ." , " • s t e u eara*yzea reaction. ,s i nc reases  ]o " -  "" " . . . .  - ~ ' *:':" will be  rapid ,  t he  a f t e r -war  m a r k e t  for gasoline may :  
~ inappreciable  a t  this  t e m p e r a t u r e  : : ..... H O re n ~garim'~'mc'any :w~tn the p a r t m l  ' Pressure 0f ~j~ |  . tended f r o m  2 r a i n .  ~o 24 hr .  The  conclusion is t h a t  be bad,  w i t h  7 000:000 ears  off the  road. and the  supply:  

• : p se ~ 0ver ' :me pressure  range  of  :[0--760 ram. a t  ~ j : |  ~: : the ma~"netic t r a u s f o n n a t i o n  acts : essentially o n  the  i of  n a t u r a l  g a s  is not  too secure, With 75% of i t  a l r e a d y  
• : 10~lan~o~m~e~n" [~Ianufacot~.re4°f^SyntheticAIe:. 500°-700% Extrapola t ion  imlicates 0 reac t ion  ra te  at ) ~ |  : ~hemical r e a c d 0 n  and not o n  the  s p e e d  of  d i f f u s i o n . ,  e a r m a r k e d  for  o t h e r  industr ia l  a n d  domestic  uses  a n d  

~ h  m " ~  . . . , ~ .~  . . . .  , , : -  , u~x, pp. ±u--~ : 10 ram: The order  o f  decreasing efficiency o f  gases ~:":::| The cementa t ion  of Fe  in i l lnmiua t ing  gas and in  CO being consumed a t ' a  r a t e  t h a t  Will exhaust  p r e s e n t  
: : w e . .~uS.: x o,. --~, ±~=t, p. oO.~u. ~ : - • in speeding up the react ion ~ in the t empe ra tu r e  r ange  ~ :~ |  is also s tud ied  hy measur ing  the  var ia t iou  of electr ic  

Describes mechanica l  installation and experimental  600°-700 ° i s  H:0;  C0:, A and 0.  a i r  N. Ne and H e -  ~::: |-  : resistance o f  a n  Fe  wire  and the  Variation Of am' face  ~proved r e s e r v e s  in about  30 yr: - 
Chemical work  on the  send-plant-scale production of : 1058 ~ n , ~ , ~ ,  ~ ~ g  r . T ~ -  "~ '  ~r . : '  ,+:' ,~,~, .: .... hardness of  a n  Fe  cube Prbnounced m a x i m a  are: ob- 1064. - - - r - - ;  Synthe t ics :  The  Great  0 i l .  Reserve-  
I% : " o~) . . . . . . . . . . . .  , -. , ..N- ~ . . . . . . .  .. L-, ~rL~lon in ~- ~ * ' • - • ." . • l~eO2f[°mwa~tergasand~H~ml9---. ~ h e b e s t c a t a "  lyt ie  Power of Ferronm-~meti~ Substances a t  the Curie ; ~ : ~  serv.ed.at ~ th .eCurmtempex:a ture0fFe-  S m n l a r r e s u l t s  v0 i . ' 37 ,  No. 5 i948 pp.::l/0-:[15 153-154156  1 5 3 ,  

' ~ ~ were sumac u u  AuTv ~nu  m n  ann ~11 c n r 0 m a t e s  P~ |n t  ] ('stun#: tuna  ~n] o.~ ~ao- -- .  ~;L O~" 0~V %::~'E - a re ina  ca~ea ~or the nitr iuization o~: _we ~- " 1 6 0  162, 16d, 166. " : ' : :  
g. ~asspeed  and h igh  tempera tnres : fa~0!ed  the for- B r e n n s t o f f - C h e i n  vol ~18' 1937 :,p 280  ~ Chem Abs ;%~%~ 1062.-FoRESTrSa H. HAASSEr~ C., A~n L0.~eL'ET-ESCABD R e v i e W  of developments-  in sett ing up a Syn the t i c  

: _ m a n o n  oz m g n e r  aicono!s. ._ . . . . .  sol. 31, 1937, :p. 20~7. ' ~ ' ! : : : ; ~  : 5.:' [React ion in t h e  Solid S t a t e  a t  Low T e m p e r a ,  f u e l  indUstry  involving the  util ization o t  our n a t u r a l  : 
" FnoE,-C. F: ~ e c  abs. 2562 :- " : ~, ~_ :  ~-~= ~ _ - -  . . . .  f ,  i.__'_L "_~ ~ .  : . : ; '*~''jr~ - . . . . . .  ture I n f l u e n c e  Of t he  s t a t e  of  t he  Surface and  of ' g a s ,  coal: and  Shale resources~: .:The: economic possibili- . . . . . . . .  xu ~l~a~ uu~n ~uuwn  t.uut, t h e  ~peeu oI inaugurat ion o~ ' ' ' ~ .  • " • . 

: : " :  FOEH~ T. ~ S e c  abs: 2935. : : :  . : :: : • :: t h e  equillbrimn reac t ion  2 C 0  ~-- C0:-}=C, i n  the  proS- ~:~i ~'=/ the W a t e r  "Vapor Adsorbed.] Bull .  soc. ch,m. F rance ,  t ies o f  such a p rog ram is  d iscussed quite thoroughIy . .~  
: ' 1092.  FOHLEN, J. [Craekinganf l  ca ta lys i s  ] Chini. et : enee of  ferronmgnet ic  metals  changes whenever  t he .~ : '  - .~: 

- ind., Sflecial No., :1932, pp. 273-277 ; Chem. Abs., sol. ca t a ]ys t -Fe  o r  Ni lo ses  i ts  fe r romagnet i sm:  A serie~ i~:~-]~:/;:~ ~ 
26, 1932, p. 3357. : of  fer romagnet ic  oxides o f  the type 0f" the  ferrites 

; :  Decomposit on of S a a r  coal a t  Very h i g h  p r e s s u r e s :  Fe~O, :Fe. .0, .Sr0 and Fe.~0,uNi0 Was invest igated for 
" a n d  tempera tures  is  invest igated botli in the  p resence  : t h e  ca th ly t ic  power  on the  inaugura t ion  of the water:  

: and  absence of  solvents  which ~a~'e not  Volatile a t  t h e .  gas  equilibrium C0~+H~ . ~  C 0 + H : 0  in t h e  tempera- 
t empera tures  used and  in the presence and  absence of t u r e  range  of t h e i r  C u r i e  points of 350?-700 °. .A 

' v a r i o u s  Catalysts. T h e  problem o f  t h e  indus t r ia l .  CO~ : H :  (55 : 4 5 )  m i x t u r e  w a s  u sed  a t  a velocity :~o~ 
:~ : : s~nthests Of liquid f u e l s  i s  also d i s c u s s e d .  : 1 L/hr .  T h e  ~mount  o f  H.-0" formed in "the reac~od 

: : F o m ~ ,  E. 8eo- abs  3038 : : • : ~ p lo t ted  agains t  t h e  t em!Sera ture  w a s  used  a s  the cri-~ 
. . . .  - : . . . . . .  ter ion for t h e e a t a l y t i c  efficiency. I n  the  temporatur~ 

. . . . .  FOR~ST~ZE H ,  g e e  abs. 479. r a n g e : 0 f  t he  magne t ic  t ransi t ion.point ,  f0r  Fe:0,:Sr0~ 
:.: 1053 i  Format ion ,  ,H,::. X~0 C,~o~aol% G?: :[Points ~ o f  :480 °, for Fe ,0 ,  570 °, decided m a x i m a  occurred in:tli~. 

Magnet ic  T rans fo rma t ion  in:the SYstem Sesquioxide : curves. .  Three cu rves  f0r  Fe..0~.NiO, g iv ing  result~ "0 
of  I ron-Magnesia . ]  Compt. rend. ,  sol. 181, 19~ ,  pp. : 3 successive tests, r evea l : t he  progress ive  reductioa:O,~ 

: 509=-511; Chem. Abs., so l .  20, 1926, p. 698. t h e  ca ta lys t .  In  the f i rs t  tes t  a m a x i m u m  in the Ceri,~[ ~ 
: :: : - : : ;Study o f  System Fe:0~-Mg0 a t  var ious  tempera tures  poin t  of the :Ni fe r r i t e  Occurs a t  595 °, but  in 

• by  d i l a t 0 m e t r y  : a n d  also by-  magnet ic  SUsceptibi l i ty. . '  i ng  tes ts  the F~O~.NiO 
t h e  follow~ 

~hv!ously decomposes  wi th  for: 
,pint is observed[ . . . .  The  results show the  exlstenee of Fe~O~MgO. i, m a t i 0 n  of Fe~O, as  a seeon~l m a x i m u m  p 

• 1054. . [Thermomagne t i c  Study of  Some Fer-  :' a t  about  5T0 °. .4. thermomagnef ie  ana lys i s  conflrm~l 
: ~:Tltes.] Compt .  rend.,  s o l  132 1926 ' p p  777-779; :. th i s  I t  is SuggeSted t h a t  3 temporary- increaseS "'i~ 

: / : ~:Chem. Abs~, sol .  20, i926,  pP. 1939-1940. : : ~: : c a t a ly t i c  p o w e r  a r e  connected 'with the  changes  a t  the 

!949, D, pp. 146-152; C h e m .  Abs. s o l .  43, 1949, p. I t  is concluded t h a t  the  immed ia t e  creat ion of. a h u g e .  
0 0 5 9 . .  - . : ; : : synthet ic  fuel  indus t ry  a t  enormous  cost would-d is rup t  
Magnetic de~ectiSn Of fer r i tes  i s  Used t 6  stud'y: the  : :our  na t iona l  economy: The  best  Soiution seems to  b e n  

rate of reac t ion  between solid Fe:Oa and oxides o f  Ni, . C o m b i n a t i o n  of  :vigorous domestic  e.xplorati0n of  Our 
~bt, e°nld Mg a t  tempera tures  low enough fo r  diffusion e n e r g y  resources  pointing toward  a balanced n a t i o n a l  

: to be  neglected,  ' F o r  Ni  and Pb, reacdOno can  b o d e -  :pol icy fo r m a k i n g  the  mos t  0 f  them; a ~t0ckpiiing of  : 
: tooted a t  200 ° ; for Mg, only above 4pc . ~ m r u n g '  n a t i o n a l  oil products,  ~and t h e  creation of  a m o r e , "  • 
~ mixtures a r e  p r e p a r e d  in 3 ways}  (A) .Coprecipitation ~ , " a , ~ a h 1 ~  ~ n ~ { ~ i '  ~ r - ~ a m  subsidized by  t he  
~, ollowed by d r m n g  a t  10O ° m vaeuo  ( B )  s epa ra t e  _ ~" ~ "~ " "an n~- im-rovements  f o r  
i: i~recipitation and  d r y i n g  followed by m i x i n g ,  ' (G)  m.ry: w m e n  corn? supply pl  InS a u p : .  . 
~: separate prec ip i ta t t0n 'and  drying a t  750" followed by ) :qme~ exPansmn m a n e m  e ga c y . . :  : : 

~ n d i n g :  T h e  r a t e  and  extent  of  react ion a t  a g i v e n . . : :  1065. FOSTER, A : I ~  Fischer,Tr0pSch Synthesis 1%~ay:- : 
: t empera ture  (up  to 700 °) a re  ( A ) >  ( B ) >  (C) ~ T h e  : Pro~e a 1%Iajor Oil-Refining Process.  I : T h e  Reae- :  : 

presence of  : w a t e r  vapor  even in t r a ce  amounts  con- " t/on, i t s  Mechanism and  I t s  Products.  Oil Gas ~our., 
siderably increases  tt~e ra te  of  reac t ion  for  (A)  a n d  ~ sol 43 No 15 1944, pp, 99,101,100,109 ; Chem Abs. 

mmeate  ~nat w i r e  Ni' ~,~) is amorphous  nu~ ~u) m .... : : ,: " . __.. ~ . .  ~ ~ - ~  : _ r ~ i d e  
: Well-crystallized; wieh Mg (.4.) and (B) show Syntho~ m e o r y  oz , a n n  anQ ~ a s n  ann m e  c a ,  

M~(0H},,  bureaU)  ' shows MgO; w i t h P b  (A)  is a m o r :  t h e o r y  of  F i sche r  a re  discussed. The  na tu re  of  t he  
i~ : pbous, bu t  ( B )  and  (G) show the  crysta l l ine  Structure  : products  !s d i s c u s ~ d  in general  terms,  w i t h  r e fe rence  
: :  of Pb0. W i t h  :Ni0-Fe:O, m i x t u r e  ( B ) a t  500" gr ind-  : t o  t he  i n f l u e n c e  of ope ra t ing  eonditions and of  t h e  
! tug dur ing t h e  i n t e r v ~  of r i s i n g  t empera tu re  r e su l t s  - n a t u r e  of  t he  ca ta lys t  used. ' ' • • : 
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1086. - - .  Fiscber-Tropseh Synthesis May Prove a 
Major  Oil-Refining Process. I L  Methods of Opera- 
tion. 0 i l  Gas Jour., vol. 43, :~-o. :17, 1944, pp, 46--49 ; 
Chem. Abs., vol .  39, 1945, p. 3395. 
For  a given product  to be obta ined  in sat isfactory 

yield, good temperature control of the reaction is essen- 
t ial ,  and to avoid poisoning of the catalyst,  S should 

b e  removed from the reactants.  Various methods for  
the  production of hlgh-antlknock hydrocarbons are dis :  
cussed. The na ture  of the  products  var ies  Widely w i th  
temperature, pressure, and na ture  of cata lys t  used:  

,1087. ~ .  Fischer-Tropeqh Synthes is  ~Iay Prove a 
Major  0il-Refining ProceSs. I I I .  Catalysts  and Their  
Preparation• 0 i l  Gas  5our., vol. 43, =No. 18, 1944, pp. 
66, 69, 91 ; Chem. Abs., vol. 39, 1945, p. 3895, 
Usual  main const i tuent  of the ca ta lys t  is  1 or more 

group VII I  metals mixed, i f  desired, with 1 or more of 

of  hydrocarbons b~ a moving bed of  act ivated C par-  
t ides ,  w i th  subsequent removal of the adsorbed hydro- 
carbons by hea t  and  steam. I t  h a s  been applied 
especia l ly  to recovery of C~H~ and the  l ike  from na tu ra l  
gas  and cracked gas where  high recoveries and h igh  
concentrat ions of the products are desired. The Dew 
Chemical  Co. has  a un i t  a t  Midland,  Mich., designed 
to  process a maximum of 1,$00,000 cu. ft. of cracked 
gases per  day. I t  wi l l  eirculate up  to 32,000 lb. of C per  
hr.  and will  s t r ip  the  C a t  500 ° F.  or higher• F r o m  a 
feed conta ining about 69~ C~H~, 9 3 - 9 9 ~  was recovered 
in  a C0~-free pur i ty  of about 95%. I n  separat ing H~ 
from a charge con ta in ing  52.2% H:., 43.5% CH~, and 
smal l  amounts  of C~_ and C,, the discharge has showed 
100% H~, wi th  91% CH~ and v i r t u a l l y  no .H~ in the 
make gas. Operations to concentrate C~1~ show resultS 
of  99.2% of C:H, in the make gas from charge contain- 
ing  28.8% C~ ' : 

a wide range of promoters. The catalyst  is usual ly 

LITERATURE 

Invest igat ion w a s  made of t h e  feas ib i l i ty  of pro- 
ducing water  gas  by a continuous method by react ing 
steam and pulverized coal In a vert ical ,  external ly 
heated alloy tube, 25-12 C ~ N i ,  :11 f t .  lon~ and 5 in. 
and 8 ~  i n •  inside diameter~ respectively, suspended in 
and p a ~ i n g  through the ~m~ace and heated externally 
by gas burners  to approximately 2.100 ° -and 1,850° F. 
0nly noncokiug coals were used succes~ul ly a t  va ry ing  
feed rates• The  rate  of production of wa te r  gas was 
found to depend on temperature,  ra te  of  fuel  feed. ra te  
of stream supply, tube dimension, and chemical  re- 
ac t iv i ty  of the  fuel• An empirical  equation has  been 
developed describing the effect of these va r iab les  on 
gusp roduc t ion .  A n e w  constant, called thegus i f ica t ion  
constant, is  shown fo r  measur ing  the  inherent  ac t iv i ty  
of a solid fuel toward reaction wi th  steam. I t  is 
useful for  comparing on a common basis  the gasification 
characterist ics o f  different fuels a t  1 tempera ture  or 

ABSTRACTS 1 3 9  .... 

a lent  amounts .  T h e  ca ta ly t i c  formation of C-.H, in  
more t h a n  traces i s  impossible,  The direct removal  of  
H f rom a paraffin to fm~m an olefin wi th  the  same 
number  of  C a toms  iS possible  only a t  h igh  tempera- 
tures  a n d r e  a ve ry  l imi ted  extent. Synthesis of  gaso- 
l ine  f rmn Water gas  c a n  t ake  place only be low about  
450 °. I somer iza t ien  of olefins to naph thenes  require  
t empera tu res  below about  430 °, while  the product ion 
of a roma t i c s  requdres 550°-900 °. In  the F i scher  syn- 

t h e s i s  o f  g a s o 1 i n e :8CO+17H..-*C~-}-3H~O ; 
AF=--333740-}-479.4T, Which is negative up  to  700 ° K. 
or 427 ° C. The opera t ing  temperature  for  gasol ine  iS 
275°-300 ° . H ighe r  t empera tures  give lower hydrocar-  
bons, especially CH,, as  should  be expected. 
1080. FRAI~CIS, A. "~V., AI'.'D KLBtI~SdH~i0T, R . ~  r. Ap-~ 

p l i ca t ions  of Thernlodynamics  to Chemical React ious  
of Pe t ro leum Products.  Proc• Am. Petrol. Inst . ,  1 0 t h  
Anu. Meeting, vol.  11, see. I I I  1030, pp 93-99 Chem 

prepared by reduction of a Sal t  or an oxide of t h e  1071. -'-2----" Merger of Syn the t i c s :P rograms  O i l  : 1 fuel a t  d i f ferengtemperatures  Since i t  v i r t ua l l y  elÂm- :Abs vol• 24 1930-p 2369  
meta l  and may be supported on any one of a *lumber ~a s  Jour.  vol 46 ~ o  44 1948 p 42 " inates the effect of different var/ables on the volume of I z i '"  shown'  t h a t '  • ~ ~ i~m o *  a * r a * e d  ' : "• . . . .  • . • . ~ . ~ s pe• "o~ e z w , ~ e r  gas -e e~ . 
of suitable mater ia ls  for  example kieselgnhr Tile - CIties Service 0 i l  Co and M W I ~ e l l o ~  Co bare  ~ gas produced Use of the equation penmts  an es tmmts  - . . .  ~ '  . . . . . . . . .  "" 
precise methods used in prewar ng the" catalyst  are merge~ the i r  synthet ic '  fue l  ; 'esearch programs a n d :  i of the capacity o f  equipment  o f  comnmre ia l  size f o r  " c~nas~er'nga~ie~%1. ~:~eqU~s~tal~°emati%n~.~e~s~'-" 
crit ical  since i ts  pl v.~ical s ta te  i~ as impor tan t  as it~ are  prepared to license s~'nthetic fue l  nlants  for  " ] the prodaction of water  gas .  Est imates  of the i nves t -  ~ e ~ ~ ~ H " • ~ . ,  ~ ~ rg~r.• . .., , 
chemical nature. •" " : ' ~  " " ~ operation of the process. C'ities Service Co. has been - t  meat of the larger  equipment indicate t ha t  these c o s t s  aanr~0o~':~i~Y ~'smfone.x~'~a~ve~ ¢ ~ r e l ' 1 ~ ' e s ~ e e  ~'~.~o- 

: 1068 r , h ~ , , , ~  w+~.£+~... ^~ ~.~ + ~ ~ interested for  several  :rears in tlle chemistrY" and tech 1 are suffic ent lv  hi,.ller th Ill those of modern convert- _ ~ ' .  . '  o . _ . g  "~'. =_ '~.  gY 
"m" 1 . . . . . .  nolom" of na tu ra l  gas and is one  o f  the lar  es , : t lonal water-,,as generators t f equlvalel t e pac l t "  " . ~ ." ' L1 ~ t e d 0 n y b y C o m m e r e m l D e m a n d .  O~lOasOour . . . . .  :? '  ~ _ . • g t pro- ,:1 a- . ~ ~ ,, "~1.  ~ Y . . * ' . . . ~ ÷ ~ , ~ . . ~ . , ~ , a ~  tlon ~s aceompamed by t i le  smallest  decrease How- 

- -o ~ uueer$ and controls cue of t h e  l a r  es - : ~ ...... ~lscoul•,.g~ conn.e 'c  . . .py.lC, ,~lvl .  v . . ~  l ~ r ~  . . . . . . .  • - r vol. 44' .,No. o., 1946, pp. 83, 34, 91.  i~ fl~a ' z7 -+ a ~* . ~ . g t ~as reserves , j  n~as~n~ . ~ n h . i ~ o  on,~altlm~ : ever, f o r m a t i o n  o f  MeOH m accompanied by a la rger  
Reactions employed to convert  na tu ra l  gase~ i n t o  :=_L-:~_~.n!.e~, ~:.a[es: x~eseafen i s now being con- ,,!~] ~'*::":~ "" . . . . .  ".'~ ":1"-"~"'~" ~ ~ _. _ - ' decrease in volume thnn the  format ion Of h~drocarbons ,  

' luNr~ ~ f n l  ~n~,,:,'m.~.~ . ~ , . , ~ . ~  ~ . . .1 ,~  ~" [~ .  ~csstn~teuun~nelsolat~onpurincntionoftheb~prodnct .¢] 107o. ~'ouLox A. r l o w ~ e r n l a n v l s ~ v n u l e s z i n g ~ o a p  f r - m w a t e r ~ a s  s r ~ t h - t ~ r e e s u r o m a v b a u : e d t o  direct  --  r , ' u a "VlaLl0n ' • '" * -- -- ~ ~' ' ~ , , . . . .  , . .  _ _s . . . . . . . . .  
. . . .  Po].vmer~iz'ation~.'~so~nelti;a~i~n,"~eh~:~r: : la~{~n c o n '  : chelnmals obta ined dur ing  the process, and the Tecon- ~ : : ]  : Fats. Mfg .  Per fumer ,  voL 4,: !939, pp. 1~0-:1~1; the react ion to M e O H  as i s  done indust r ia lh"  in  the 
. de~sntion an~' s~uthesis. Ti'~e co;nbingtion ef':reoc: vers'o}lo~t~tP,x-y-gen~ted Pr°,~u.ctS: to by¢~ro.carbons, i':~::~| :Chem.-~bS,, 'ol .  33,19~9, p. 9026. , : preseuce o f - , i xed  oxide t . ~  catalyst~. ~ l th ;ugh the : 

~ions c0nlprising the Fischer-Trop~ei nrocess is  re ~,~-1-~:~=,, -.a~. Umcos~ oz proaucmg a syntaeuc crude ' ~ |  Brief  account, of fatty, acid synthesis  by oxidat ion of :'most pronounced effect  o f  p r e s s u r e  in chauging the :  
. . . _ , . " - ~ - . . . . . . .  mparame au presen~ to the price of cl~de 0il ~ ~ |  ~araffin wax and t reamlent  of the ox~datmn ~odUct cha lae te l  of  t im roduet  f rom hvd~ocatb ns  t con z e r l : e a  to as toe  most ve rsa t i l e : svn tbe t ic  .~vstem tha t  l n . ^  : • :~;.~ ~. , -  • • . .'• " P '  • ', • P . • • o o O -  - 

: - " . . . .  h a s  been developed for  use ca pe~roielim '~nd natural~ : : v,~. _ n - - - •  Texaco. ~Now.Lieensing Process fo r  S~n- %!~| : Fox R E." 8c¢ abs. 2060. : : t a ln ing  comp0uuds may be due to a s l l i f t Jn  t i le  e lullÂb- 
. . . . .  • tnet icFuel~Prodnction Oil G h s J o u r  vol 6 ~No "41 "Y' " ' " . . . . . . . . . .  h u m  concentrat ions of the  components changes • • gas hydrocarbons• The product s range fronÂ the light-,  194a ~ n,~ : - • ~. ,  .4  , • , ~ ~:~!.~] 1076. FOXWELL G. E .  F~e i  u t i i  Zat on.: 5our. I n s t  • . -  , . " " _ .~ : • " " ' : 

est oxidation products such as a lcohols  to the heavies t  . ~' ~" . . . . . .  : ::'~:~| Fu~l W . r t i m e : B n l l  Tel "'in 194-~ ,~- a4-71 81" " • specmc reacuon ra tes  oz m e v a r m n s  reaetmns invo lved .  
: ~ : para,ffin waxes with molecular weights above  2,000• In  , . . [ d r o c o l  process -for making synthet ic  gasoline and :~;;~| En~ueer ing ,  vol 560. ~i945 pp 502-503• ) moy be accountable•- : :? : ,  : : . 
, : : ' add~tmn a l o n g h s t  of aldehydes, ketones, acids ethers : o~ne~ prooucts f rom-natura l  gas has  been tested cam- ':~h:;| ~a~-r ,~-o~on~a  ~" ~i~ ~o-*ei~, ~.oHnh:Ae ~l~ ~n~/~ 1081• F R A ~ ,  F. [Technical  and Economic I m p o r -  

and other oxygenated products  a're made: : T h e n a t u r e  , m e r c i a l l y i n  a'120~bbl.-per-day pi10t p l a n t  of the Texas ' ....... :" :" ~,~'~'~v,,":(~'a';~,~'~.:.~...~.c~c~:~:'k:~'~.~.~:::,.~.%~:.'~ , tance of L iqu id  Fnels•] .Wi i rme  v o l  54. :1931 pp.  
' of the hydrocarbons Synthesized ranges f rom the h igh l r  Compan.~: a t  Montebello, Calif. and  i . . . . .  lye ~ ful l  ~re~ :~i o~f'~he~'~o~ar ~ "=T~°~]~ical ~ n~mis 438-44]-" Cbem• Abs.• 'voL 25:193~ p. 4 3 8 0 .  ' 

paraffinic s t ra ight  elmin products a lmost  entirely fl.e'e for  general license. I t  is  estimated t ha t  g s • p c '  . p .y ec ~o " A ,~ ~-~ ^~ -,:,,o ~-,: - ~ ' ~  ~ ¢^ " - a 
• • ,:-: sion. For  tile par t  re la t ing  to t i le  chemical der iva t ives  ~ p p . . c a ~ n  ~ var luu  0 *IMUIu ~ue.s ~,.r motor  anu  - 

:he T e x a s  (~)~,| 
is b e i n g  o f fe red- : " :4 ! t  

enough natura l  i ~ ! ]  !: 
: of isomers or clefÂas into the re ia t ive l~  high octane gas is avai lable  in the United States  to support 50 ' 

number  products consist ing m a i n l y  Of is'0nleric hvdro- : Hydrocol :p lan ts  producing a total  of 350,000 bbl. gaso= ~ ; | :  . . . . .  of coal and file Fischer-Tropsch process (see abs .  i n d u s t r i a l  u s e  and  for  hea t i ng  purposes i s  discussed: 
s lme  per da~ I t  ~s estimated also t h a t  the overall ca "bons in  the ga elÂhe range and 'heav ie r  hi,-ber'.boil " . . • ~ ' ~ , | : :  26~9) . . . . . .  and reference ~s made  to gaseous fuels and the  domestic - 

,~~il!  1077 F ~ e A s s o  G [Table for  Equi l ibr ium i n  the Svn-: • ~ . ~  ~ , 1 ~  o ~,o~,~ . ~  ~ " ~ " "+o . . ~  : . . . .  lng  mater ials  of tl~e less ps raffinic ~'pes'. ~ome ~ c o s t  for present-day .4anerican plants  w i l l  be: only about ~:~: :" " ' - . . . . . .  . . . . . . . . . . .  : 0il  i n d u s t r y  F u e l s  for  l i~ht-  aGO heav~--oll motors  
'~-~'~'~ ' thetie Pre'---;"*'^n ~* M ̂ *~'~A~ ~ V"au"*~i" ^M~q'ca na tu r e .  ~ - ~  ~" . . . . .  ~ . . . . .  *.~, ~enzene, .p~n . . . . . . .  , .:, gal. 0 f g a s o l i n e : p e r l 0 0 0 c u • f t  of, raw gas  ean be made - ¾ t h a t  of tbe German plants. The Fe catalyst  used "~- *, . . . . . . . . . . . . . . . . .  ~ * . . . . . . . . . . . . . .  - • • " ' . . . . .  ' : ~ -  ' :vol:  9 1 ~ 4  nn our o ~ ,  Oh~,~ ~ b ~  -,,m o~ ~ fuel  Oll a re  considered. - , : :  : : ; : : : F o r  each bbl. of gas01ilie prodnced, there are: required : : o ~ h e ~ u [ d i z e d  principle has a l ife of 500 in.. and costs  = . . . . . . .  ........................................ 7 

: 1,360 lb. of :coal ,  e l  ,~ i l ,950 cu. f t .  o f  CH~ ( m o d e r n  : ¢ • "-~ ~ u  per lb. , :  : :: : . : .: ::• : ~ ! , ? ~ ,  ' p 3972 : ,- : , F~AW~ J . C .  Zee abs.-1 08. . 
-designed plants, 10,450 cu. f t . )  With a percentage f u e l  -:1073. ' . Synthet ic  FUEls P l a n t  in  Shaked0wn / A''i!|}'~' • : Equil ibriuln '0f the e~uations CO~-H:~H~CO4-H~ . . . .  :1081. FRA~X~Um~O W. G :  Adsorptmn of Hydrogen  on 

. v a l u e  conversion of 81,-i2.5 (43.3) respectively. C o r n -  Stage. :Petrol: Eng., Vol: 23, :No-2 1951 pp C29- ~'" ~!~:; ~ - ~  ~,Me0Hpco,lSpHcalculatedbeing thof°rmpartialthe pressuresgaS law K=P.,z]PcoP"~'~ef MeOH~' C 0  :~ ~ungs ten_  ~ ^ J o u . l . p p .  ~ : ~ " ~ - ~ ;  Am.:  Chem.voL S°c2 :v° l"  .66: 1944, 
. :: : : para t ive  yields of l~roductsby atmospheric an~ l t tEdium- : C30. :: . . . .  : . ~ , : =~ ̀ :̀% : ::" ~aem. ~ s . ,  p. ~o~. 

. . . . . . .  • ~i~ii.'Y" ~_% 
pressure processes are 9harted,  :: :: , :  : :: S~'ntheti~ fue ls  Plant  0f Cartliage' Hydrocol and  t h e : !  '~:~" ~'~: ~:Q .~  ) d H.. respectively ~ alues of, K cited m the htera-  - - • B : :  an . . . .  - , . . . . . .  Da t a  a re  g iven-rot  me  ausorpt ion of ~a. on meta l l ic  

ture are summarized and a: n0moeranh: of the  eouilib- : ,W a t  equf l thrmm pressures  between lX10"  and  30 ram. 'et0 ~ a ~ e  

ize on Skills Developed Dur ing  Emergency.- F i s che r -  • being made ready for in i t ia l  operation The H y d r o c o l _ ~ . ~ ! . ~  -, rlum Conditions is  constructed• : : ,  , and a t  t empera tu  e s fro m :=-194 t o  ,50 , : : : :  
255 586 557 ~ ' h ~ E ~ n U n U B R  W ~ce abs 224a : :: Tropsch~o ~ o  _~.~Devel°pments'.~ Oil Gas Jou r :  v o i ,  . . . .  4 ~ , N o  p lan t  w i i l p r o d u c e  gasoline and oi l  f rom na tu ra l  g a s : ~ , ~ w  " FR~:~CHm~, P. ~eo abs;:2554, 5 , 2  , 2  . . .  ~ " , -: : ~ • 

: 1069. ~ .  Pos twar  Refinery Opera t ions  Capital-~ : Stanol ind Oil & Gas Co.. p lant  ad jacen t  t h e r e t 0 a r e  

: ' :  - ~ gas 
- :12, 1946, pp: 16a, . 1 6 . . :  " • :, : ~ by a :modified FiScher:Tr0psch process, and t he  StanO: ;~ 
" Progress in th is  field has•been.in developing and Per- l i n d  p lan t  wi l l  Work u p  the d i l u t e ; l i q u i d  bj~pr0ductS, 

leer ing catalysts equipment~ and procedures to improve s u c h  as  =alcohols aldeh_vdes acids ketones etc for:, ~ 
" y i e lds  and properties a n d  reduce costs ::) I t .  is  tenta- del ivery tO the Uni ted States I n d u s ~ i a l  Chemica~s:f0~ 

. t l ve ly : e s t ima t sd  that '  gas01ine 'can be pl0dueed f o r '  . . ~  ~_,L^:L ___._ z. ~ - - _  _ : ,  ~(1~- ~ - . • • • " u ~  u~s :~'aW ~laLerlalS or .mrermenia tes  i n  the manu,~! 
. . . . .  o2~ per gal., i n d u d m g  anteres% dePreclatmn and ::facture of chemicals.  T h e  main  s teps  in  the proce~:~ ~ 

- amortization.-  As regards catalysts,  i t  appears  t h a t  the - are peinted out  ' . "- 

: : t i l e  fluid p r i n c i p l e •  T h e  technical feas ibi l i ty  of :the :: . • ~ "  - ~  - ~  ~ , ~ . ~ e h  e Fuels .  PetrOL:, 
:~:: :: ,: s/ntered Fe type  is being favored w i th  0perat ion-by i 0 7 3 a  : : : : ~÷ - ' o  ^~ ~ - * ~  • : :"~':'~ 

• F ischer  process is  already demons t ra t ed  but  itS eco: : Eng., ~.o L 24, No• :10, Sept; 1952, :pp. C3-CA. , 
! i: [ nomic practicabil i ty i s  yet  to be:proved. - A  crude price - Br i e f : r ev i ew Of economic s tudies ,  and  technological~ 

ceiling of $2.00 per bbl. has been ment ioned as the mini- , advances~ 
: : mUmcally compete.With Which the synthetic: ' process c o u l d :  : economi-: : :  1074. F0STE~,, 5 .  ~ :  i nves t i ga t i on ,  of a ContinuoUS~ 

1070: ~ ;  Hypersorpti0n: O i l  Gas Sour., vol .  47,: : .  Process for  the Product ion Of w~tter Gas  F tum pul  
: verlzed Coal• Symposium on Product ion of Synthes ii~l~ No. 16, :1943, pp. 90 93, 94, 97, 99, 100. 

: " Gas, l l 2 t h  Meeting American •Chemical Society, Sep.~ 
: ' : T h i s  process, developed by Union Oil Co: :e f  :Call- : . tember 1947, pp. 137-1601 Ind E n g  Chem vol• 44~-,!~ 
- fernÂa, employs the principle of se lec t ive  adsorption ~: 1933, pp. 53dL~92i Chem~ Abs./Vol. 42; 1948: p. 4321~ 

~,~r:~:z.,~i¢'~:~.-~ ~- - -  - ." ~- , ....... ~-,. 4 ~ ; , ~  ::..:=~r~.~.~:w:~7-; .:: ~ - : - .  . • . . ~ : ~  

:~ t078 FuAwCI~ ~ W Fro~ ~.nm'-i-s nf -~om~ Al*ohols 1082. Fm~NY~SRTER Zm"~U~G• ". [New Process fo r  PrO= 
~:~ Ind. Eng• Chem., vol.  20, 1928, pp, 283-284. : - • du c g u •J p ,  "1939. . . . .  : .( 
: ;' Equations have  bee~der ivEd for  the f ree 'energies .of  . H igh ' c l a s s  diesel  fuel  i s : b e i n g m a d e  in G e r m a n y  b~: - 

fd rma~ .n  . e  n : . l ~ h m ~  ,vha~a bg~a h.an~]/,~nl 'mpa t-. : -nlending coal :o i ls  f rom me: carbonization of C0al with,- 
. .................................. 1 . . . . . . .  = • " " r ° : linear eauatinn~ fa r - tb~  r . n ~  297°-427 ° A ~enAral- h lgh-bmhng f act ions of t h e  product of the  Fischer,-  
" . . . . . . . . . . . . . . . .  ° . . . . . . .  ~ . . . . .  A n -1 - i n  1 . . . . . . . . .  ecluation for  fiormal alcohols has  been derived and th i§  s~mmems• : ,. ew .~ e n a  g 1~ a n t  m ecmg o_peratea, a t  • 

hasbeen e n m ~ r ~ d  with th.t= ~iV n1~fin~ tn ~qnd rnndi- ' ,~0moerg  b y  m e  -~nempreussen Co. The blends  n o w .  :. 
.................................. ...... m k-are ~ a- "Z .... ...... ~ ' f .tions for  ,tohva~.Hn,~ ,,. ]~va . . f in .  ne #h~ aloan~- ~/,a o n  m e  a r  e~ char cter l  ec1 Dy a mgu  aegree  o 

with . . . . . . . . . . . . . .  *' . . . . . .  . . . .  . . . . . . . . . . .  i gn i t i b l i i t y  coupled w i th  a smokeless exhaust  a n d  a re  tha t  for:CO to find condit ions fo r  synthesis. : " 
considered t o  be superior  t o  mineral-oil  productS. 

1078: / , F r e e  Energies o f  Some :Hydrocarbons.  ~,.: : : ieaE~zuz, : : ,E .  BeG abs  2774~ - :  
-: 'Ind. Eng. Chem., Vol, 20 1 9 2 8  pp. 277-282 C h e m .  
-.i Abs.,vol 22,1923, p 1131. . . . .  . : . : :~/RA~Z H: :  ~eeabs~. 3058,3080. , ' : : :  

i From equations derived for  the  free energ es of for-  !983. F ~  Y. C. W. E i g h t h  iRtport of t he  Commi t -  
matÂon of CH~ C~H- : octane C-~• C,H~ CJ~L P h M o  , t e e  On ~ o n t a c t  Cata lys is .  Jour.  Phvs Chem. voL 

~. C ~  and cYelohexane as : funct ions  of  t empera tu re  i t  34; •1930, pp .  2129=2179; Brennstoff-Chem., ~ol. 12,  
:is shown t h a t  product ion of higher-paraffin hydrocar-  : " 1931, pp. 83-34; Chem• Abs., voL 24, 1930, p• 5~84. 

!~ b0ns f rom lower ones is  impessible, except wi th  s imul-  . Genera l  su rvey  of  the field; wi th  a review of recent  
taneous produEtion o f  s t i l l  lower ones Ânat leas t  equiv- ,  developments  i s  given. Special  organic reactions,  such 

]~ 
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as t he  synthesis  of  M e 0 H  and the higher alcohols, the  
synthesis  of  petrolenm by the Fischer-Tropsch process ,  
and  the  hydrogenat ion of  coal, as  well  a s  general  
hydrogenat ion  and oxidation reactions,  h a v e  received 
extended t rea tment .  
1034. ~ Catalyt ic  Oxidat ion  of  Carbon l~Ionox- 

tde. Jour .  Phys. Chem. col. 35, :1931, pp. 405--411 ; 
Chem. Abs., col. 25,1931, po 1432. 
Careful ly  pur i fed ,  finely divided Mn0:,  Co~0~, and 

Ni=Oz a re  ext remely active catalysts  for the  union of 
C0 and  0= a t  tempera tures  a s  low as  0% Ex t r eme  
purity,  not  the  presence of  promoters,  is impor t an t  for  
ca ta lyt ic  activity.  Impur i t i es  m a y  be removed  by 
electrolysis of  an aqueous suspension of the  oxides. 
None of 17 o ther  unnamed oxides studied was  effective. 
The 3 act ive oxides differ f rom the others  in 1 signifi- 
cant  par t icular ,  namely, their  composition is indefi- 
nite. By  an adsorption appara tus  i t  was  shown tha t  
the O= pressure  in equilibrium with a sample  of one 
of  these oxides depends on the eomp0sition of t h e "  
oxide. Condensation of wa t e r  vapor  wi thin  the  pores 
of these oxides des[roys their  catalytic activity.  
Ex t r eme  drying does not destroy the  activity.  
1035. F n ~ ,  - - .  Catalytic ~rack ing  of Products  of the  

Fischer-Tropsch SYnthesis Over S i l i e e n ~ l u m i n u m  
C a t a l y s t s . . T O M  Reel 170, 3uly 2, 19~1, f r a m e s  410- 

T 
OF FISC]KER-TROPSC]K SYIN-TI~ESIS A/qD RELATED PROCESSES 

£ . . . . . . . .  : . . . . .  

Below 560  o, Fe reacts  -~qth s team according t o  the 
b ina ry  equi l ibr ium,  3Fe-{-4H=0 ~ F e ~ 0 , + 4 H t ;  above 
570 °, F e 0  is first formed, and  f r o m  this Fe~o,. The 
equi]ibrinm was  measured a t  a constant  s t e am pressure 
so t h a t  the  only var iable  w a s  the  pressure  o f  the  ~'~ : 
Calor imetr ic  da ta  and specific heats  indicate t h a t  a t  . :  
52~ ° the  h e a t  of react ion is  g rea t e r  for act ive  Fe  than :'. 
for  o rd ina ry  Fe  by about  22.6 keal.  An x - r ay  examina.  , 
tion of  ac t ive  Fe a t  450 ° indicated an  ave rage  particle 
size O f 275 Y-k., and for  inact ive Fe  470 ~ .  The  increase 
in the  h e a t  of  reaction when ac t ive  Fe  is used :is d u e t o  
the  increased bes t  content, Owing to la rge  differences 
in the  sur face  of the Fe  particles,  x-ray resul ts  a r e  not 
sufficient to account for  the l a rge  differences in the hea t  
of reaction. T h i s  ma~ be due to the f a c t  tha t  x- ray  
ra lues  are  a l w a y s  average  values,  wbereos  only the 
more  act ive  part icles a re  involved in equilibria. 
1089. -----:-- .  [Effect of the Physical  S ta te  of tim Solid • 

~eae~ants  on the Equi]ibrimn Fe/Fe=O~ with  H.-0/H=. ~: 
Adde~Jdum.] Ztschr. Elektrochem..  col. 47, :1941, p. 
8:11; Chem. Abs., col. 36, 194-o, p. 40:10. : 
Ins tead  of  the value of  265.4 keal. given in abs. 

1088, the au thors  propose the  l a t e r  Value of  o0676+0  oo 
kcal..bv. Roth a n d  Wiener t  (abs. 2909) for~he '  h~at~o~ 
reaction.  

: LITERATURE ABSTRACTS 

Resul t s  wi th  a semi-large-scale p lan t  a r e  descr ibed;  
f ac to r s  influencing yields,  etc., a re  discussed a s  fol- 
lows : Increase  of  p r e s s u r e  f avors  synthol  product ion;  
of H :  f avors  CH~; decrease  of  H~. f avo r s  olefins; in- 
c rease  of  t empera tu re  f a v o r s  CH~ and  C;  catalysts  
increase  the  degree o f  sa tura t ion  of  the  produc t  in 
the o rde r  Fe, Co, 1%; presence  of CO= is wi thou t  in- 
f luence;  increase of l i fe  of  cata lys t  ~ v e s  a n  increase 
of  l i gh t  f ract ion and  a decrease  in oil content .  
1 0 9 4 .  ~ [Problems o f  Artificial Motor  Fuels  and 

Subs t i t u t e s . ]  Ann. comhust ,  liquides, c o l  13, 1935, 
pp. 247-251 ; Chem. Zent ra lb ,  1930, I ,  p. 6S9. 
Genera l  review of product ion of fuels  by high- and 

low-tempera ture  carbonizat ion,  pressure  hydrogena-  
tion, and the Fischer-Tropeeh process. 
1094a. FUITSCHE, :W. Wa te r :Gas  Equi l ibr imu and I t s  

Relat ion to Prac t ica l  Gasification Processes.  Brenn- 
stoff-Chem., col. 3, !950, pP. 337-350. Chem. Abs., 

: v01. 45, 1951, p. 1,749. 
1095. F~oL~oH, P . K .  :Role of Catalysts in High-Pres- 

su re  Synthesis F r o m  W a t e r  Gas. 5 o u r .  Soc .  Chen~. 
Ind. ,  col. 47, :1928, pp. 173-179T~ Chem. Abs., col. 22, 
192~, p. 3232. 
t t~gh-pressure synthes is  of  and of synthol  i s 

briefly discussed. The  l a t t e r  process iS considered to 
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Steel  o r  Cr-steeI tu rn ings  impregna ted  w i t h  K 0 H  
was  unsat isfactory,  t h e  loss as  gaseous p r o d u c t s  va ry ing  
f rom 30-70%. A" low-Cr  steeI wi th  a m i n i m u m  of  
added alkali  appea red  the  m o ~  effective. T h e  highest  
oil yield obtained w a s  13.4%, ~md i n c r e a s e  o f  oil yield 
was  associated w i th  increase  of  gas  losses.  In  com- 
binat ion wi th  a i~IeOH catalyst~ gas losses  w e r e  less, 
b u t  only t races  of  oil we re  obtained, t he  p roduc t  being 
a m ix tu r e  of M e 0 H  and  higher  alcohols.  ~Ietallic 
oxide catalysts ,  such a s  a mixture  o f  ZnO,  Cr:0=, and 
B a ( 0 H ) :  on Cu, wh ich  yield MeOt t  a t  300°-350 °, 
produced h igher  alcohols a t  450°-500 °. T h e  bes t  yield 
recorded, however ,  w a s  13.9%, chiefly P r O H .  The  
loss Was somewha t  less than  With Fe-a lka l i  catalysts  
and the  product  w a s  la rge ly  aleelmlie in p l ace  of the  
complex mix ture  of  alcohols, aldehydes,  e~:c. obtained 
in the other  ease. : 

FI~0LiCH, P. K:, DA~qDS0N, R. L., ~.~O FE.~'SK~, 
~f. R. Cata lys ts  f o r  the  Format ion of  A]eehols  From 
Carbon Monoxide a n d  I=lh'drogen. I I I .  i~-Ray Exam-  

i n a t i o n  Of Methyl  Alcohol Catalysts  Composed o f  
Copper and Zinc. ac~ abs. 1100. : " . . . . .  

1098. F~OLIb~, P. K.,  FE.~SKE, ~LR. ,  - ~ n  QUIGGLE. D. 
Catalysts  for  the  Format ion  of Alcohols  :From Car- 
bon Monoxide and  H y d r o g e n .  L Decomposi t ion  of  

Methanol  by Ca ta lys t s  Comlmsed o f  C~)pper and Zinc. i 
4 ! 4 . .  F ~ D ~ L .  1~_ A. Sce abs. 43, 43a~ 49, 3645, 3646, be ~rohibit ive f rom a commercial  s tsndpoint  because Ind.  Eng. Chem., col.  20, 1928, pp. 69~--698; Chem. 
Lo~v-molecular products a re  Obtained On middle:oil ~ . . . . .  ~ ,  ~56b,  :3656c. of t he  complexi ty  of  the  products obtained. Tbese 2 Abs. col. 22, 1928, p. 3338. 

f~.'acnons, bmling 210°-340o, while no craeldng is.pos- ~u.~Y" x~'~DE~, R.. A.~ , ~ D - ~ s ~ S 0 . ~ , : R .  B. Comn0~i, '  appUcatiensofhigb-pressuretechnichaveden~enstrated - Studv of the ca ta ly t i c  decomuosition o f  CH~OH a t  
sm~e on. the l~eavy gasoline f rac t ions .  The  yields and ~!en of  S:vnthehc.Liquid Fuels: L Product  Dist~.ib~u. . the possibility Of synthes iz ing  the entire a l iphaUc range 36~o and  1 atm., w i t h  m i x t u r e s  of ZnO a n d  Cu0  in  

: : ~ompesltlon o f e n d p r o d u c t s  a re  compare d i n  charts .  ~on a n ~  Anai~'s~sof C~-. C, Paraff in I somers  From : : |  of eompolmds from the  cheapes t  grade  of coal  and have  va*Ting proport ions,  indicates  that .  the  maximxm* de- : 
~e ~eavy ~aso,me zract,on can  be co ~verted into motor  : ~ u a ~  ~ a ~ y s ~  ^~our r Am . Chem. Soc. vol. 721950 .. ~[ s tressed the necessity o f  br inging the  r eac tmns  u n o e r  composit ion and f o r m a t i o n  of CO occur w h e n  the Zn0  
==.~.mes. ~ _ : ~,:.' ~-=:-~~=o, z~u~. : : . • . : ::i ' |  : c o n t r o l s o  as to obta in  (1) 1 compound, (2) a h m l t e a  is present  in excesS .  A t  40-50 nml. % ZnO.  the  mole- 

_ " F ~ s s ,  W; gee  abs. 1 9 9 1 . .  -: : : . . D i s t r i b u t i o n  of Fischer-Tropsch Svnthe~is Products r'~J : : • n u m b e r  of  singl e compounds  or (3) a mix t~re  of related ` Cules c o  fo rmed  per  t o o l  CH~0H increase  abou t  350%. 
: F~-~m.~-, G. H,  :ace abs. 2i78 . . . .  : ~m.s been given C~-C.~ for  preeipita'ted ~ cata lys ts  '.:~] compounds .  The syn thes i s  of  a n y  a l iphatm compouna T h e  addition of a ' s m a l l  amount  of  z n o  ~0 c u o  very. 

:- los6:  FaEr.~n- M '  Propert ies  of :Netura l  an ,~ S ~- ,~ ,*~:  : u s  mg:.H~:~.CO=2~ 1 a t  a tm0spberi  e pressm.e and 190 ~' : ' |  is possible by stud.~:ing intenmvely tempo re fu te ,  ~res- -markedly. increases  t he  decomposition o f  CH=0H. k .  
Paraffinie Lub'ricatin~ 0ils  ~l~h.m'~,~,,, " ¢ ~ " ~ ' 2 ~  c: : ~ . ~ t n ~ t a ~ ! e  a~mL~i s of C:-~ O~ paraffin isomers by mass  ! ~ |  : sure and  specific ea~.aiysts:. "~:ee syn~.nem~-~: : a ~ u ? , ~  c a t a l y s t  consist ing :of 3 tools.-% ZnO a n d  97% CuO '. 

: col 33 -~'o. 4 8 1 9 3 7 ~ p p  1"-57 ~.~t'~¢'l'~"C,.~"?y~ ;,  ~ e c t r o m e ~  ~" snowed only the presence of monomethyl" I by oxide ~¢ataiYsts zs ou:nneo,  .ano ~L ! a s * r o w "  __t~,.,~ decomposes 26% of t he  CH~0H/whi le  p u r e  Cu decom- 
- : i938 B ~ 1 3 1  ': :, • : , ~ ~ m . . ~ U S . ,  . ~somexs.. wne Predominant  component~ the strai,.h't- : ~-| : there, is  a very. c lose  relat*on pe~ween ~n e nec0mpo: ' poses only 9% under  s i m i l a r  exper imen ta l  •conditions.: 

:: ~ ~ . . . .  , . " . _ : . . . :  cna.t n isomers,  decreased wi th  increasin~ ~oiec~inr  : ; |  sition and  synthesis of  CH~OH:  : " " " A mix ture  ~ontaining 986  mols. % ZnO a n d  -~:4 tools: % 
: : ix~.n,~:~e gro_ups oz prouuc ts  of: high-pressure hydro ,  we~g!~t. : :Approximate analyses of: 0]eflns ~howedYth~:- ::::5:| . . . . .  1096. ' . . ' Use of  Metall ic Oxides a s  Cata lys ts  in Cu0 decomposes 41% of  the:CH~0H, Wherea s  pnra  Zn0  

?~ i a~°n ,  urS°~ven~ extract ion ( chem.ical .synthesis ~interna.1 doubleb0n d 0lefins Were'the major  Constituents[ ' ~ i ]  : Cer ta in  O r g a n i c :  Chemica l  :Processes. :Trans. :  Elee~ dec0mposes 3 3 %  u n d e r  similar e x p e r i m e n t a l  condi- 
: ~'v¢ro ~ x ' n , ~ o ~  ~'~':-"~ . . . . . . . .  ona~ a c m - e a r m  ref imng ~:x~nmmarY results on Fe-eata lys t  :products also a re  ~: ~ |  t rochem: Soc., col. 71, 1937, pp: 313-331-; Cl~em:: Abs~, t i o n s / C u  promoted  with: Z n 0  f a v o r s  f o r m a t i o n  of 

m~l~cu~a[-~v~:,:~-sur_$mg prope.rues dependent  o n mean  reported.  ~'i~| c o l  31, 1937 p. 3372 .  : :HC00CH~ and CO fo rmat ion  is f avo red  b_~" z n 0  p r o :  
~ ~ =,sut unt~ ~ con~en~. ~ach  group  consis ted  : r 1091 F~ZEDEz R • £ .~D • *:: " " • ' " " " ' : m U~eful moted With Cu " of m]s of identical re f rac t ive  index ~t .~n o ~ ,  : ~ • ^ " . .  "2 . '  * ", S ~ Y .  A . G .  .4~mlyms of ;/~:~| Spec~ilc ~llustratmns indicate  t hen  ex t re  e ~ - . • • . 

. . . . . . . . . . .  =~'ne ~ener- uxygena~ea Compounds :: by M a ~  Spectrometer .  '~,~| : hess in t h e  organic f ield.  The i r  high degree  of selec~ 1099: F ~ o ~ c ~ ;  F :  K., F~.~s~r~ ~ .  R.,  T~-~OR, P. S., . :: alization connecting g with these properties holds saris- . .4real Chem col °3, No 4 1 9 5 1  n 67" 
: ~ / fadtorily,  except  for  synthetic oils which-behave s o m ~  ".': ' ' ,  . . . .  , . . . . .  ~.- . . . .  : . t iv l t~  a n d  t h e i r  res is tance  to t h e  ord inary  ca ta lys t  - : -  ~ D  SOUT~WlCX; C. A .  Cats l~ 's tafor  t h e  :Formation.  

: . whet 'd i f ferent ly  f r o m o t h e r  types '  .: . . ~ -  ~ ; _  AoStraet  o f  paper presented a t  the 2d Pi t tsburt  poisons are  outs tanding  characteristics.  The  results  ~ - Of Alcohols F r o m  Carbon Monoxide a n d  :Hydrogen .  
• . ......._~: . . ~ . . . . . .  . obtained i n  the s tudies  of M e 0 H  and h igher  alcohols - I L  Synthes is  of  Methanol  Wlth Ca tab 'S tS  Composed 

- • b y  the  FiSeh[er-TropC~ea°nfdSY~ttheerhcLU0bcr::san ~ l~quid introduction system has  been. adapted :fo~ p are  helpful  in th rowing  l ight  o n t b e  ca ta ly t ic  a n d g e n -  : :: of Copper and Zinc. • I n d . E n g .  Chem.,  , 'ol.  20, 1 9 2 5 ,  
.... . . . . .  1036a . . . .  Manufa  t i ~ : ' • ~ ' uonzerence on Analr t iea l  and Applied Spectrosco i v~p 

e ra lphys i ea l  propert ies  of this  class of ox ides .  ] t W o s  - pp 1327-1330 ;~ Br i t i sh  Chem. Abs; 1929. A, p. 153; " Ma a r  K~m La  " . . . . . .  ~ : v , ~ o r ,  zanon  o~ 00005-ce samples o f  li rods m 
• : " gy p3a,.vol.. 5, 1950, PP. 368--371. • = mass-~.~eneetrometer ~.acumn . . . . . . . .  system, wire  qa "reproduc" to found t h a t  a definite re la t ion  exists between- the syn-.=-• : Chem . . . . . . . .  :%bs. Vol~ 23,1929 p. 810. ::~ ~ ' :  : , . . . . '  
: .: :" ~ i 0 S ; m m a  r-y- :: -~: !: . .  : '  . :  ~ : : .  : : bility: of  about  1% No seal ing gaskets  a r e  r equ i r e  thesis of  the a]eohot f r o m  CO and 1=/: a t  h igh  pressure  ~ Da ta  on  t h e  decomposition of M e O H  ,by CuO-Zn0 

and i ts  decomposition over  the  same ca ta lys t  combina- ta lc  ts a t  a tmos  her ic  ressure haxe  been correlated • ' 7..~'RIeKE, R., A]'~D.2~.C~ER~A~I~ p [Hea t  Content  ::::: Anaiys~s of oxygenated compounds.inCludes determin . . . . . .  . . . . . .  • a 'ee- "ca s P p " 
: and- La t t ice  St ructure  of  -Act'ive" F e r r i c  Oxide ] ' ti0n on di lute  aqueous so]utiens of  alcohol ke tone  an tmns  a t  a tmospheric  pressure.  : So close was  t h e  g~ : "*~, ~-,~erimentS on M e O H  s~'nthesis a t  a04 a tm the  

: Ztschr. Elektrocbem ;vo l . 401934  pp 630-640" ~ e m  . acid mixtures .  Determinat ions  on gas samples co* meat. between the  tw0'. sets_ Of . . . .  obser~;atinns. ~ ,_  that~ c0uldthe : s a m e  ~:cam~ys~s" " o ~ * ~  . . . . . . . .  u~eu. 7~,,~ . . . .  cu~=~-^- ~,*~ ~-~- "~7o ~1':"~  ̂"~=- 
Abs. ,  col. 29, 1935, p. 8 3  ' ' " ~ ' " ~ ta ining aleoholsi aldehydes, and ketones f rom the ox simple and- inexpenswe ,  aecomposmon meuaou ': ^ . . . . .  ~ ~,^r~= . . . .  ,.~, ~,o ~n,,  ~ , ' ,~ ,mn,~| f in ,  

. ;~  The lower  t he  tempera ture  o f  =~de]/YdratiOn o f s , ' n  / d a r i e n  of  ~ltgh t hydrocarbons h a v e  been car r ied  ou  be used for  eva lua t ing  the  usefulness of ca ta lys ts  for  .^~ ~ . ~  , , ^  . . . . . . . . . . .  ~.~ ~--~+~ . . . . . .  o . . . . . .  ~h . . . . .  ~ . . . . . . . .  ~,~,* . . . . . . . .  ~ .~ .=~ng~ 
. thetic microcrys ta l l ine  = - F e 0 O H  the g rea t e r  iS ~ e '  ~: '-rnese m i x t u r e s : ' a r e  complicated-: by  : : the :  expecte the  h i g h  uressure synthes is  I t  was  als0 found tha t  ~ _f CO . . . .  e r t ed  *^ MenH ' ' ~ l o ~ t e d  a " a i n  ~ the  

: : e n e r g y  content  o f  the '  resul t ing 'a-F~0=-  the  e n e r ~  secondary react ions between aldehydes and alcohols t In. the decomposition of  M e 0 H ,  any .mix tu re  of  2 oxides : s a m e  abscissas. C o n c l u s i o n  ::,The: a tmosphe r i c .  Pres- 
" ~ roduce  a • :- ~ ~differences as . show n by .heats  of  s o l u t t o n m a y  reach  5 p " cetals" ~ . .  " : ( z n 0 - C u 0  z n 0 - C r : 0 = )  lind a synergistic effect, : the  ~shredec0mposttfonmethodoftestingis'eminentlyfitted 

: ~caL l~__r too!. :Fe~0=~ Quant i ta t ive  photomet r ic  m~a-  - 7 1 0 9 ! a -  ~ .  Mass SPectrometrY:in ~ v , ~ h ~ ,  ~w~, addi t ion  of 3 tool. go- z n o  to Cu0 increas ing  t h e  ~rate  : :  for  studies o f  the  ac t iv i ty  0f ca ta lys t s  f o r  : the MeOH : _ .  1. l~r. m0!. ~ ~tauve photomet r ic  m e a - "  -. 109!a" ~ ~ a s s  SPec t romet ry  in Synthetic Fuel, 
• : - ~uremencs or  x - ray  powder photographs  show i m p e r f e c t  Consolidated Eng.  Corp Recordihgs : col: 5 / N o  ::~ 
: -. lat t ice fo rmat ion  of  the  low;temporature  Fe=0~ r a t h e r  : Sept. 1951; pp. 1, ~, and 10 : ': : : . 

than  differences in particle s ize  o r  in: la t t ice '  dimen- " 
• ~ FRIEDEazc~e, H.- a ce  abs 167~ ~ " - : • ' " ~ sions re la t ive  to t h e  h igh- temperature  F~O, Temper  • . . - 

' ~ne~gl~tra~uOre ~ e a s e s - t h e  l a t t i c e  porfection of  low ." ~' " 1 0 ~ v d ~ ( ) ~ D : ~  M.  [Stares  o£ the  Synthesis o 
• : = and res to res  i ts  energy content  to : ?  " o s . ]  Rev, c0mbust, liqUides v01 ~ 121934 
: -: . . normal;  . . . . . .  : - ~ • pp. 277-281. . . . . . . . .  " ' 
." : ' I038. FRICk:  R. W ~ ' E a ,  K ~l~o L0~P~a, W. ~ [Effect Discusses w o r k  o f  Fischer: • " 

" . . . . .  of t h e P h y s i e a l  S t a t e  of  the  Solid Reactants  0n t h e  .i093~ ~ :  [Preparat ion 0 f L i q u i d M 0 t o r  Fuel  From:  ' i  
:: .Equilibrium Fe/Fe~0,  w i th  H . . 0 / H = . ]  Ztschr.  Carbon Monoxide and: H~drogen : ]  Rev. l~trolif~re-  

: volElektr°chem301942 ~p.v°l'401047' 1941, pp. 487-~00.; Chem. Abs., . : :: No.129634, 1935, pp. 733-735 ; Chem. Zentralb,,  1935, I t ,  
- : : " ; - " : " P. 0; Chem Abs col - '291935 ,, ~ o ,  

approximately  3 t i m e s .  ~ ; ~ " ' i ~i i synthesis f r o m  w a t e r  gas: a t  h igh  pressure :  . . : 

' ~Faouc~ P K = A~n CI~I'D~ D S Cata lys ts  fo r  M.R.  "Ca t a ly s t s  f o r  the  Format ion  of  A/eohols F r o m  

tho  ormati 0  eahols From C rhon Mo0ox, de 
: a n d  Hydrogen VI  Invest igat ion of t h e ' M e c h a n i s m  " ^ ~ ' ~  ond Zinc I n d  E~¢ Chem co l  ~1 1 9 ~  

of  Format ion  of  Aleohols .~t igher  T h a n  Methanol  " .Up: 109-111; Dhem .Age vo l .20 ;1929 ,  p. 1S7; R r i t i s h  
i~ ace  abs. 1103. " ' ] JhemJ Abs.,. 1929, A ,  p. 406 ; C h e m .  _4 .bs ,  col. :23, 

I097. I~0;x~H P, K: ~ D  LEWXS W~ K .  Syn thes i s  of 19."9, p. 1942. . . : . .  
~Alc0helsHigher T h a n  Methanel  From: Carbon  Menox- : ~ : ' z n  oxide i s  pa r t ly  reducible at :200"-220° in  a s t ream 

ii!i i d e  and Hydrogen :  Ind .  Eng;: Chem.', col.  20 ,  1928 ::: of ~ e 0 H  v a p o r  p a r t i c u l a r l y  when "in a d m i x t u r e  with 
p p  354-359. Chem Abs col a o  1928 p 1755. Cu oxide: T h e  exothermic  zeduction :of  . the  l a t t e r  
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oxide m a y  f u r n i s h  the  necessa ry  energy  for  the  p a r t i a l  r a t e  of th i s  s tepwise  p rocess :  2 M e 0 H - - * E t 0 H + H ~ 0 .  
r e d u c t i o n  of  the  Zn oxide. .An a t t e m p t  h a s  been m a d e  T h e  ease  wi th  which f u r t he r  condensat ion t a k e s  place 

t o  a sce r t a in  by  X - r a y  examina t ion  i f  the  Zn ox/de i s  accounts  fo r  the  smal l  amount  of  E t O H  in the  product .  
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5106. FROST, A . V .  [The rmodynamics  of  t he  Synthesis  1111o F u c H s ,  W. M. W h e n  the  Oil Wel l§  H u n  :Dry. 
of iY[ethanol F r o m  VTater Gas.]  J o u r .  Gen. Chem. l a d .  Research Service ,  I )over ,  N. H., 19~6, 447 p p . ;  

• reduced to the  metal l ic  state• It h a s  not  been possible CO in excess  a ids  in the  fo rma t ion  o f  h i g h e r  alcohols 
to prove  the  presence of meta i l ie  Zn, al though there a r e  because i t  ac t s  on the  w a t e r  vapo r  and  r e moves  i t  f r o m  

: (U. S. S. R . ) ,  c o l  1, 1931. pp. 367-3T6; Chem. Abs., 
col• 26, 1932, p. 3937. 

• indica t ions  t h a t  i t  is present .  The  complete ser ies  of  the  Surface of  t he  ca t a lys t :  H~O-{-C0---*C0..+H... T h i s  F r e e  energy of  ~he react ion CO -~2H~ ~ MeOH i s  
-<.  ~ A F / 4 . 5 7 3 T = l o g  t f ( ~ T ) ' - = 3 9 2 5 [ T - - 9 . S 4 0  log T ~  Zn oxide---Cu ca ta lys t s  s tudied  ( f r o m  pure  oxide to react ion expla ins  the  presence of l a rge  a moun t s  of  ~. ~ =  0•00347T+14.S• The  va lue  calculated on the  bas is  o f  

p u r e  Cu) al l  possess  the charac te r i s t i c  crystal  s t ruc-  CO~ in the  h i g h e r  alcohol synthesis•  Any  ac ids  fo rmed  .: | NornsCS h e a t  theorem d i f fe rs  f rom the exper imenta l  
tu re  of  the  2 components.  T h e  cell-unit sizes of both a re  found  as  es ters  and these a p p e a r  to be produced : ~  value by  +1 .04=0;4 ,  While for  other  reac t ions  the  
Cu and  Zn oxide a re  marked ly  influenced by the  pros- d i rect ly  by polymerization of  a ldehydes  r a t h e r  than  by . | ~ c r e p a n c y  is according  to Eucken and F r i e d ' s  figures, 
ence of  the  o ther  const i tuent  The  selective ac t iv i ty  the  in t e rmed ia t e  production of  ac ids  b y  addi t ion  o f  ! ~ |  ~0.9.  ~ -  
of these ca t a ly s t s  appears  to be re la ted in some way  to CO to ~ /e0H.  : 
the  dis tances  s epa ra t ing  the  a toms  of  the i r  constituents• 1103a. :NussnAv~,  3~., R. ,  -~.~D FR0~ZC~, P .  K.  Cain-  " . ~ce abs. 1584, 2169. 
1101. CnYnEn, ]D. S., AND lq~ROLICl~[, p.K. Catalyst for ]ysts for Formation of Alcohol From Carbon bIonox- :!~ 5107. FROST, )k. V.; ivA~-~I-Kov, P: Y., SH.~.PInO, ZL L, A.xn :~ 

the  Fo rma t ion  of  Alcohols F r o m  Carbon Monoxide ide  and Hydrogen• VII .  S tudies  of  Reduce/on of  ~. ~ ZOLOTOV; M . N .  [ S t r uc tu r e  and Genesis  of  ,AIethanol 
and:H~'drogen~ I~ r DecompoSit ion and Synthes is  ~iethanol  Catalyst .  Znd. F~n~ (~h,m v . 1  o~ ~ e ~  . .~  Cata lys ts . ]  AcL't physicochim• U. R. S. S., col. 1, 

Man-l~Iade Pet ro leum,  chap .  VI,  pp.  324-392. 
I n t e g r a t e d  p ic ture  of  t h e  subject  of oil, w r i t t e n  fo r  

t he  a v e r a g e  cit izen in  a n  eas i ly  readable a n d  general ly  
unde r s t andab l e  m a n n e r .  Gives  a shor t  a ccoun t  of  t he  
B e r g i u s  and F i sche r -Tropsch  processes,  and  t h e  
e n t r a n c e  of the U n i t e d  S t a t e s  G o v e r n m e n t  in to  syn- 
t he t i c  fuel  production.  
1112. FUEL. C a t a l y s t s  f o r  the  F i s c h e r - T r o p s c h  Syn~ 

t h e s i s .  VoL 25 1946 p. 2°-3. 
B r i e f  notes f r o m  C I O S  Reports :~LXV-1, P B  23-1; 

X-ALT-27, PB 239 $90 ; X X V I I - 6 9 ,  PB 4 1 5 .  (Sc¢ abs.  
1302, 701, 1 3 2 7 . )  

1113. ~ .  Syn the t i c  Liquid  F u e l s  in  t he  Uni ted  
, Catalyst .  Ind.  E n g .  Chem.,  col. 23, 1931 : ' |  

of Methanol  by Cata lys ts  Composed o f  Zinc a n d  pp. 1386-1389 ; Chem. Abs., v01. 26, 1932, p. 1"503: ' - -(=|  . 1934, pp. 511-520 ; Chem. Abs., col "->9 1935.  p. 6711. States•  VoL 25, 1946, pp.  134-13T. 
Chromium Oxides.  Ind. Eng.  Chore•, v01. 21 1929 Pp $57--$71 • Br i t i sh  Chem Ab~ 19o9 B ~ 9.R4: Samples  of a MeOH ca ta lys t  con ta in ing  53.3 moL : : : ! |  W i t h  va r ious  Zn-Cu ca ta lys t s  under the exper imenta l  C0mprehens ive  s u m m a r y  of  the Repor t  o f  t h e  United 

, ~ . . . .  , - , . . . . .  , % Z n 0  and  41•7 tool  % Cu0  w e r e  r e d u c e d a t  pro- . |  conditions of Frol ich  a n d  others  (abs. 1100), t he  corn-' S t a t e s  S e e r e t a r y o f  the  I n t e r i 0 r o n t h e  S y n t h e t i c L i q u i d  • . =  
, Chem. Abs. col. 23 19"-'9, p. 5157• : g ress ive ly  IHgher temperathres .  The  ac t iv i ty  a s  meas-  ~ |  :- position of  the  reaction prodnc~s changed a t  369 ° as  F u e l s  Ac t  covering 1945. A prog~ess r e p o r t  covers  in- 

: :  Excess  of cr.-0~ resu l t s  in the  format ion  of: appreci- u red  by the  decomposition of l~le0H slowly increased  :i:| observed by them. At  305 ° and  337 ° the composit ion of ves t iga t ions  a l ready  m a d e  in coal hydrogenut iou ,  liquid ' 
able a m o u n t s o f  CO.- and u n s a t u r a t s d  hydrocarbons,  a s  t he" t empera tu re  Of reduction rose  unt i l  a Certain . : |  the products  Was quite different• The ac t i v i t y  of t h e  fue l s  f rom water  g a s  b y t h e  Fiscber-Tropsch synthesis ,  : 
while  wi th  an excess  of  Z n 0  l a t h e  catalyst ,  CO and H.- point  was  reached a f t e r  which a n y  r i s e  in t empera tu re  , . |  ca ta lys ts  decreased only v e r y  slowly. ' La t t i ce  d imen-  synthes i s -gas  product ion,  oil-shale research ,  and the ': 

sions did  not  change wi th  the  composition of the  cata- product iou of  fuels  f r o m  ag r i cu l tu ra l  r e s idues ,  - 
a r e  tile ma in  products  formed,  a sha rp  max immn oc- caused a r ap id  decline in the effect iveness Of t im : |  " lyst, c=5.193-----0.004 A. a n d  c/u=1•602±0.002.  Micro- 1114. FUEL EC0.X0.XIIST. Hydrocarbons  F r o m  W a t e r  

'~ c u r r i n g  a t  a ca ta lys t  composi t ion of approximate ly  catalyst ,  The  percentage of  C0 in tile decomposit ion 
Zm~Cr~ The re la t ive ly  Constant % of H C H 0  f u n n e d  products  followed the  ca ta ly t ic  a c t i v i t r ,  whereas  the  ~ scoPic and x-ray de te rmin  ~tion of .var ious  prelmrt~tions Gas• VoL 9, 1934, p. 303. 

• of Z n 0  showed t l m t  the  crys ta l  s ize  changud:  f rom indicates  i t s  in t e rmed ia te  ~ormat ion  in the decompo~i- p~rcenta,,e of  H C H O  foll-w~-~ . . . . . . .  -+ "~ ~ - ~  *~.-~ n ~ - ~  ^:~ ~ - - ~  . . . . . .  ~ -~ -~  ~ . . . .  
: tmn of  MeOH. Bever . -mg the  react lou i t  ]s found t h a t  rever~e of the  ac t iv i t r  of t h ,  ,,e,]~-.~e q'~ a ~-+-*~e O 8X1O- to 4.uX10" cm.  on c b a n ~ n g  the 3*hr. anne ~ ^ ~  ~ +, ],a.~.a,e~a ~+ e+o,~-÷,a~ r-rm+n, ~,  el~a w , h r  

e PrOduchol~of MeOH f r o m  CO and  H.. P~rallels t he  w , s  found by Xr ray  examina t ion  to" be c rys ta l l ine  for  "; ing t empera tu re  f r o m  110 to• 1~00 , and t h a t  t e., ..- d i s t r i c t  a t  a cost of s e v e r a l  ln i l l ionmarks ,  f o r  producing 
xorma~lon or ~U ann ~.- ']n ~lle aecomposlt ioa e x p e r t -  : all  t en lpera tures  o f  rednetion T i l e  Curt  w , ~  ~'n,ne~ ~ . s o r p t t v e  capac i ty  t o w a r a  metnylene mue  w a s  app•~m- }/m~id hydrocarbons  by  t h e  F ischer -Tronsch  uroce~s 
ment~. The  resu l t s  demons t ra te  the  sultabH]tr  of  the  to be reduced to f~u h a v e n  - "~'•* ~ " , , 0 , .  ~'~" match '  m v e r s e ] v p r o p o r t m n a l  to the c rv s tu l  s ize ~]a le  . : . .  ~ ~ - - ,  + ~ ~ ~.~ ~ , eH h~ & ,, .on . • . . . . . . . . .  . . ,,,,1 eel ~lze OZ o u o ~  : . ~ , . " ~ u ; l s e x p e c ~ e u t a a  rec~ lono  . e p . a n  wl  ~ n a ~ ' ~  :. . 

: :  dae~o~r~PfsttfioOn ~l%th~dl~S:feCr~teermni~l et]sle se]e~]ol~of  -~. U. g2his corresponds tO a-hrass  eanta i ' [ ing  13% "Zn ~ " the^cata ly t ic  ac t iv i ty  fie:l ~ i ] l : ~ o r e  ,3aP*(~yall~ ~tudy0~f - ' b y : t h e  Ruhrchemie  A~-G., Whicl~ haS a l r e a d y  c a r r i e d  : : 
. . ~; , .g :P . . . . . . .  e l  . eul=i. A shor te r  p e r i o d  of reductio ~ w a s  foun,] n , v ~ r  ÷~ ~ : Znu•wr,u~ eatat. '~ts t e . . . .  . ." : - o u t  some  preliminary- w o r k  on: the process T h e  :plant 

. . . . .  ~--- 7 g raphs  a re  Sllown . . . . .  ; -  " ' - : - - : - ' . . . . . . . . .  "" ~"~-' .  . . . .  :~ rained re~pectivblv I v j o in t  precipit.ltion .ln¢l Dv ~,m- ~ . ~ " - : : . - offset tile lessened Catalytic a c t i v i t v d u ~  ~ ~ i , ~ , , ~ , , , : . * : ' ~  - . , .  ~ . . . .  ; - . ,  . . '~ .  • '-; .- . . .  " ~ . -  : 'wil l  h a v e  a e a p o m t y f o r  p roduc ing  about  1,000 tons  of : . 
1102. FENSX~, M. R., .~x,: FR0n~C~• P .  K.. Ca ta lys t s  Reoxidat ion of the  c a t a l y s t  s t im{gated  "5[ '~c t i~ . ' i ' t~ :  !~ :pie m , x m g ,  showed th,'~[ r u e  srze o~ u~e c~.~r,u 9r, nm syntl~etic motor fue l /y r . ,  a s  welt  as  l ub r i ca t i ng  oils and - - : 

-. fo r~ the  F o r m a t i o u  of .~!cohols Fronl~.Carbon ~I0m temporar i ly ,  but  the  incre,~sed acti~:itv r a ~ i d i r  f e i i :  i :ls~ w ~ s  a l~vays ~oour ~/, ~ n ~  o~ p u r e . : o n ~  cr):sr,~;~: . . . . .  r i c h  hydrocarbon gashes w h i c h  [t  is proposed to u t i l i ze  ;: : 
oxiue a n n  Hy( l ro-en  V Decompos i t ion  ,qnd ~Vll- 0~. added a lon-  wi th  -~Ie0H ~tabilized ~ho J -+-• -~  ~ "  ~j.~ wm~e ~,e m~ter a ,ways  gave  ~.le same sl.e,  .,.., .u, , , y . ~ . . :  a s  motor  fuel  i 1 conipres~ed  f o r m  i n  cy l inders '  Tile- : : 

: ': : thesi~ of Me{hanOi Wi th  a Zinc-Copper:el  ' m ~ { u n  ~ comuesition ~ o  ~ ~ o * , .  : . . . . . .  : . ~ ' =  ~"."~ " z ~ ! e "  :(!.~| : pure Cr~O~ on annea l ing  a t  any  tenq ~ e r a t u r e a u o v e x m ° '  ~ . . . . . .  ~ ~ , ~ o a  ~.+,~m~=,, ~ , , ~  ~ , ~  +~ .~ ~ , , ~  , ~ *  
0 x , d e  Catalyst-  Ind. Eng. Chen~. vol. 21, 1929. p p •  : ~'n,~ ~ , , . , ~ T ~  ~ ~ - -  ~ ~. ~ u  ~e zorn! ~u.• ~{: |  • X-ray ana lys t s  showed spinel fro'matron. ~!  m catalYtm ~ ma te r i a l  will be ~enera ted  f rom Coke I t : i s  su~-: " 
1052-1055 B r i t i s h  Cbem• Abs.  1930, B, p.-49 : C h e m  - - ~ : ~ - ~  z .  ~x . - -~Sk 'E ,  BI. R., A,XD Q V m u ~ ,  D .  • ' ~  act ivi ty  decreased rap id ly  a s  t h e  a n n e a h n g  ten,peru- . ~ . ~ o d  t h a t  this nroce~s w i l l  Succe~u l l v  comue te  w i l t  
Abs. col  24, 1930 p 334. : • Z.I;-~-~ ~ . u p p e r  waraiysts  P r e p a r e d  Froni  P r e c i p i -  _ :~ |  t a re  w a s  ra i sed  wi th  ZnO, 3;2 Zn0~Cr0:  a n d  ZnO.Cr-_0~ Z=Z~-~ ' t -ho r ~ a "Farben indus t r i~  ~ - G  e w h o s e  nr0duc~ 

: :  : c a t a h ~ t  onn]rb~f~¢~ n f  ~ h n  n ~ ' ~  ~ ~-- r ~  .~A ~ ~ t e t l  ~ y a r o x m e s .  I .  Act ivi ty  as  a Funet im~ of  the  ~:: ' |  : but w a s  cons tan t  for  pu re  Cr-0~• except above  900% : ,~Y?~ . ' . .~ .$ .~ '~ ; ,~a  +, ~o ,~o,,~ ~n ~e '~  , ¢  , ~ , ~  ~ , ~  
, , ~ ' , ; ~ = ~ o ] ' = . ~ : . : ~ : ;  j ~  ] ~  ~'~:~_~.7.~_~' ~ '  2":~;. ~ r  , ~empe ra  tn re  of  P rec ip i t a t ion  J o u r  Am Chem - .~.' |  For  a ~iven t r ea tmen t  3 ') Zn0"cr -0~  was  a h v a v s  more ~lon c~o~ -*~ ~ . . . . . . . . . . . .  , . - ~  ,-- . ,- .  ~ . . . . .  : . . . . . .  
• ~ ~ - ~  . . . ~ . . . . - . . ~  ~ ~ ,  : ~ : ~ , ,us con~meraolv n lguer  ~oc col: 51 19,)9 _ " • ;. • _~r - -  . " " " •. ~- proaueeu.  . : : " : 

• activitY for  both the  decomposit i0n a n d  the synthesis  1 9 2 9  p. 1342 - '  PP" 61 60, Cl!e m. Abs. , ~ol. _°3, : ~ ! ; l ~ .  ~ l ~ . e ~ a a ~ u t ~ e a ~ ) a s  ~*~e;ast;redteb [ ~iI~e0rl-eIndeCO!aPO:~ .- . . . .  1115: : Synd l e t  c Lubr ica t ing  :Oil.  VoL 12 
: "Ofcr.:Zn d~cussedMe0H than  anYzn Of.prev~ou p , ~ p e r ~ ^ . . W ! f l l . . t h e  b i n a r r  s r~ tems  Cu-Zna spaceand & . . . . . .  . . . . .  : ~]~"~ . . . . . . .  : . . . .  . , • ' : : " ~ 

• -" . ., ~ ! • " . ,~ "s :  . . S ~ ' (  :: i ~  "" :. • ":" " . - - i . : ~!~, " fo rmat ion  and w a s  a t t r ibu ted  to the  preductim~ of dis- : S u m m a r y  o f  s t a t u s  of  the  research : w o r k  be ing  con- ' , 
ca ta lys t  ~ h e ~ a ~ ] y s t  ~sh'o:vedS~a~"k'~f=act~vit.~eV*vena~":?'~ :~'~| ~ tortioas: "L0ckerste l len '  la ter  Stabi]ized into the  d u c t e d  a t  the Fue l  R e s e a r c h  Station Eng land .  The  

: :  • 220 ° whi le  a t  235 ° 90% o f  the  ~ e 0 H  w a s  decomposed" ' ~reci- i ta+ed . . . .  oo ~ ~~|~': : . : ' c ry s t a l  : . '; . : : : ~  : .  !~ :: . ~ <:. ~ product ion :of h y d r o c a r b o n s  f r o m  w a t e r  g a s  b y  the ~: 
• " " :~ '~ ~ = ' - l lOS: :Fnv: ' .~ .  / [ S ~ e e l s  f o r  0 i l - c r ack ing  T a b e s  ~md • Fischer~synt  hesis is ment ione~-~ ': i.: ::~: ' - ' - - ~ " ~ 1, • .~  aoou~ _ %  .x--ray e x a m m a t i o  A t  t empera tu re s  above 2o0 ° tile deeompomtmn was  al- d r i e a  ^,-  , - ~  . . .- . . - " " n ~0f the  

m o s t  ent i re lv  i~ito CO ~33 '~ " an . . . . . . . .  " "  :~ ~ g=,$ , ~ m r e  remlc~mn m d m a t e d  t h a t  t he  ac t i~ i t  "/" . . . .  Hydrogena t ion  Vessels.] 0el  U. Kohle: col. 1, 1933, 1116• FUJ~MOTO, H :  Cata ly t ic  Action o f  Reduced , t 7 o l  u n ~  | u x ~ / ~ .  _ .~ ( ] [ iV l [ -C "  - - . ^_  ; .  . . . .  , _~ :  . . . . . . .  , • " Y i . .  (33%) H:  (67%)• Acti~-itv : : :  u a s  associated . . . . . . . . . .  t y  " 
: of the  c a t a o  s t  decrease  ~ g r a d u a l l y  bu t  i t  can be re  " w ~ a  smart par t ic le  size Tne  m a x  u m m  

• ~ "~ , • - of the  act ivi ty,  c u r v e  m a y  h a v e  b e e n ' t h e  r e s u l t  of  2 , s tored  by o x i d a t i o n  and subsequent  reduction wi th  :oppostn~ f a c t o r s -  ,1 ~ the tend - - ~ -  . . . . . . . . .  
• : M e 0 H v a p o r .  T h e  reduction of  the  ca ta lys t  wi th  MeOH ~arti~,~.~:~.~, ~" ~ .~ ency  m r  m e  -!n~ua* 

; " " • t e ~yntheSiS of M e 0 H  f r0m C0  .:  ' • : 'y• g o~': :, 'i 
and  H~ under  h igh  pressures  the  conversions are  h i g h  1505. FROLICI~, P .  K., FE17Sk-~ :%i. R., PEARY, L :  R ,  .¢~m - "  
fo r  th is  ca ta lys t  and  i ces  ac t ive  a~ low t empera th re s  H ~ D ,  N• L. Studies of  Copper C a t a l y s t s  P r e p a r e d  - :~ 

ydrogen. V I . .  I nves t iga t ion  of the Mechanism- : "[87 193:  ~h  " m r  . , .~ . 51, 19-9, pp .  ,! 
: - .  of  ~ o r m a t i o n  of  Alcohols H i g h e r  T h a n  Methanol - ; U em• Aos.,  c o l  23, 1929, p. 1342:  :~ 

• : Ind,  Eng.  C h o r e , c o l  22 ,  1930, pp.  i051-1057; Chore: ~ : C u  eata!Ysts prepared bypreeI~pitution w i t h  :NaOH ~: 
: A b s .  col. 24, 1930, p. 5717• : .  .: . : a re  more  ac t ive  i n  the decomposi t ion of  C H , 0 H  than  ~ 

: Frol ich  and  Cryde r  continue the i r  Study of the 'h igh  -ut~r°Sm e precip!.tated wi th  N H ~  The  difference iS d u e t o  : 
p ressure  synthes /s  o f  alcohols :from mix tu res  of CO e c i ° ~ t a ~ : t °  ~ the  Occluded N a  sa l t s .  The  ~ : a O H - "  
and  H ,  (abs. 1100) : The m e c h a n i s m  of  format ion  Of : . r p. ~ ysts,  l ike o ther  p romoted  Cu c a m :  " I 

" . . . .  " . . . .  . . . .  .: ~ys~s ~av0r H C 0 0 C H ,  ra the r  than  alcohols h ighe r t h a n  M e 0 H  has  been determined b y  f r o m  r ' H  r~r, . . . . .  H C 0 0 H  PrOduction . . . .  
s thdy lng  the  behav ior  of  the  ind iv idua l  compounds " F~0LZCH P K FEX----: .~r ~ r~ ~ r ,  ~ . . .  
t h a t  m i g h t  f0 rm a s  in te rmedia t ss .  W i t h M e 0 H a s ~ n  " So ~ , . . . ,  , ~ , . ~ u . ~ .  U.'A~-LOP,~ . . . . . .  ~ ? 
i n t e r m e d i a t e  reduce t h e  hi h . - . ,  . . ~rr~ "~cK U. ~. Cata lys ts  f o r  t he  F o r m a t i o n  "of 
by successive Pcondensation o g ~er~a~Co°n°ls.S a ~ : ° ~ : a  ~ ~Al.c°~b°ls F r o m  Carbon ~ o n o x i d e  a n d  Hydrogen .  

' - ~x. ~ynthesls  o f  ~fethanol  Wi th  C a t a l y s t s  Composed i ~ condensat ion of  Me0H-  to E t 0 H  controls  the  overall  of  Copper and  Zinc. See abs. 1 0 9 9 . .  :~ 

PP. 134-183 ;: Br i t i sh  Clmm. Abs:, 1934, B, p. 763. : . N icke l  on t h e  Z1ethane- '~ 'ater  React ion:  J o u r .  Soc. ~ i 
:i::  :[n the  pr0duct{0n of  s t e e l s f 0 r h y d r o g e n a t { r i g v e s s d s  : . :Ghem 0}d ,  J a P a n  4 c o l  36,:Suppl., !9.33, pp.  1 4 7 - 1 4 8 ;  I 
: :  methods a re  used, t ha t  is,  addit i0n of 6% of Cr  Or V,  :~;nem; ~xos;, ~:m. -~, ~ v ~ ,  p. ~ n u ± . .  ] 
: : : :  followed preferabl~ by special  annealing,  :which bind " . S t u d y  :~ of f i l e :  r e a c t i o n s :  C H c ~ H . - O = C 0 + 3 H : ;  :] 
" C so t h a t  i t  res is t s  l:educdo'n b~ the H :  under  : t h e  :CH,-{-2H..0=C0.--{-4-E[= (1)  and CH,---C-}-21~ :(2) a t :  :.~:~ the ~ so 1 - 1 [ r uced .~: :  OlJe'rating condi t ions the  f u r t he r  addi t ion of  Mo  to . t empe ra tu r e s  400°~ - 0007 in t h e  ~ 'esence of  ed ":,: 
'~:; t h e  steel  improves  i t s  d u r a b i l i t y • ; :  : • : .: ' Ni  r evea l s  thut  ( 1 )  a n d : ( 2 ) : b e g i n  a t  a b o u t  400 ° and. : : ; :  
~':; i109 FnxnLs.~nEa 3 H -  [Manufac ture  0f  S~'nthetic : 700°; respect ively , ' :wi th  t h e  react ion ve loc i ty  o f  ' ( 2 ) : ' : -  
!~  : k l e t h . n r . T  ~ n m ' ~ r ~ h ~ o  1 ~ v  ~ • , a  ~ m  "~'ol o~ increas ingAvi th  t e m p e r a t u r e  While t h a t  o f  ( t )  p a s s e s  
" . . . . . . . . . . . . . . . . . . .  ~ - ~  "~  . . . . . .  ' . . . . . .  " ' babl ~;-~:.. : 1925 p~ 433.440 469-~476 • Chem A b s  col  19 :19~5-  " a m a x i m u m  a t  600 ° and  a m m n n u m  a t  SO0 °, :pro y , :  
~ : '  p 9~23~; : : ' ' ! • .  ' '" : :  • '~  Y . .  hecause  of the effedt of  CO on, the  ea t a ly sL  R e a c t i o n  
~:,'% : : - .  " . ' .  " :. :: . . . .  :::'i: : : :  :'" ':(2) i s ' acce le ra ted :  a t  l ower  t empera tu re s  b y  a d d i n g : . : :  
~.: - z, e n e w . . :  - i  :- ' :  " : . 1 0 ~  A1 to the ca ta lys t ,  a n d : r e a c t i o n  (1) i s  nOt accel- ~ . 
:~: . /  FRXE, e . G .  ~ee abs. 3642a. ; c r a t e d  bu t  the  m a x i m u m  and m i n i m u m  a r e  avoided•  
! : ; :  1i10; FuoHs~, W : ,  A~n DAm~, R. ? [Syn thes i s .0 f  H ighe r  6 t imes  as  much  H=O as  CH,, the  CO~: C0 r a t i o  

• . Hydroca rbons  F r o m  Methane  and Carb0n l~1onoxide.] : : i s  2 : 1 1  While With 2.5 t i m e s : a s  much  H ~ O i t  is  
Ges: Abhandl .  Kenn tn i s  Kohle,  v0L 11, 1934, pp. 327- (700~),  and  the l i f e  o f  t h e  cata lys t  is  p ro longed  (250"  

! ~  329; Chem. Zentralb. ,  1934, I I , -p:  1062 ;: Chem. Abs., . hr .  a t  700°).  
i col; 29 i935 p.' 6 5 6 6 . .  : : . : :  ' : ' F u ~ u ~  J~. Cata ly t ic  Reduc t ion  o f  Carbon 

, : A 2 : : l m i x t u r a o f  CH~ and~co  a t l  a t m : ~ h e n ~ a s s e d  - M0nbi: ide a t  0 r d i n a r y P r e s s u r e ~  V I I I :  I r0n-Coppe  ~ " : 
over g lowing  pumice  yields• some propylene. Exper i -  • Ca ta lys t .  8 ¢ c  abs .  1846..  : - . 

~.~ meats  a t  500°-550° unde r  a pressure  of  240 a i m .  yielded . C a t a l y t i c  ]Reduction of  C a r b o n  ~ o n -  
• P;0Pylene a n d  also !!qui d hydrQcarbon s, b u t  t h e : y i e l d  . . o x i d e  U n d e r  O r d i n a r y  Pressure .  I X .  Addi t iona l  

~ Was s l igh t .  . . . . .  • . : : T e s t s  W i t h  a C o - C u - M g 0  Catalyst:  S e e  abs. 1847.. 
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1 4 4  BIBLIOGRAP:I~'Y O F  FISC'HER-TROPSC~K SY'NTHESIS AND RELATED PROCESSES 

.. Catalytic Reduction of Carbon Monox- a t  h igh  temperatures.  H C N  also had a deleterious : -  
ide Under  Ordinary Pressure. X. Influence of Cer- effect. Air,  N~, and w a t e r  vapor gave good results. ~ '  
ta in  Mater ials  on the  Cata lyt ic  .4.ction of Cobalt- Superimposed effects o£ va r ious  impuri t ies  were  com. :::?- 
Copper-Magnesimn Oxide Catalysts .  ~ee abs. 1848. " P! ieated- :::i 

Synthesis o f  Benzine From Carbon 1119. FU~-ASAKA W., F0"KUSHX~A R., ffXNTA)T., :,~ 
Monoxide and  Hydrogen a t  Ordinary Pressures. M.¢TS~Am~, I., ANn YUGUCHI, ~I. Removal  of Or- / ,  
X L  8co abs. 1649. g a n i c  Sulfur  Componnds From Gas Mixtures  for ~: 

~ ,~  ~ SYnthesis XI  Rem ova l  of Carbon Disulf ide and 
. . . . . . . . . .  Thlophene From V, ate~ Gas and Natura l  Gas.  3ou~ -:" 

thesis  From Carbon Monoxide and Hydrogen a t  0rdi-  ~oc. unem. lnu .  ~aapan j ,  vm. on, ±ve~, pp..tz4-:125 ;. G': 
nary Pressures. XII .  8 c o  abs. 1850. Chem. Abs., vol. 44, 19o0, p. 9 1 3 6 . .  

, o ,~. ~ ~ ~ r~o ,~^~kr , , ,  x OS~ could be removed by Ni Cu and Sn eatalysts :. --. ~enzme ~yn~.es,~., r.,..~,,r~..,..... - . ~. , , 
idc and Hydrogen at" Ordinary Prcssnres.: XIII, ~nd th!oDhene byFc, Ni, C u, i%in, Cr, AI, and ~Ig~ ~ith : : 
XIV Nickel Catalysts. Sec abs. 1651. ur as a cam*ys~, n~ was iormeu. • 

-- . " . . . . . . . . . . . .  1120. "~U!~ASAXA "~* FUKUSHI.~[A R ,~INTA T LWABA ~senzlne byn~aes1s ~rom ~aruon ,uouo:,- T !~-- ' ~' -- ' " ' "' " ' -: 
• • g - r  . :LkTSUBAnA 1 A.~D XVUUCHX ~I Removal  of < " ~de and Hydrogen a t  0rdma~T Pressures. XV X~ I. . ^ ,  . , , , , .: 
~;.t-o] ~o*o~.¢+~ .~co .~ ~85~ u r g a m c  Sulfur  Compounds From Gas .Mixtures for • ~ 

. . . . . . .  S ' hems X I I  Remo "al" of Ethyl  Mercaptan and +~'- 
- -  Synthesis of Benzine From Car~on E t h r l  ~n~flao ~ - ,  v-v~n, .~n ~o+~,~o~ a ~  

Monomde and Hydrogen Under  Ordinary P 'essure. "C-h'ackin~ Gas J0ur  Soc Chem Ind CJanan~ ~ .m  ;~:' 
XVII.  General  Propert ies and Chemical Composi- 50 194~. ~-"1°5-~6 - Cbem Ab~ "~:ol ~'-~ "I~" : : (  • ~ - , ) ~ -x ,  . . . . . . . . . .  v v  - 
t l o n  of the Reaction Products. See abe. 1853. p f[=~36 ' " - ' ' ' ":~ 

• Synthesis of~ Benzine  F r o m : C a r b o n  : "EtSH could be removed easily Et.S wi th  difficulty. ':~ 
Monoxide and ~ynrogen u n d e r  u r a i n n r v  l-ressnre F e  Ni  (~u ~ n  ~v ~ o ~ , ~  "~" ;,,:~, " ~ . . . . .  • i '  

XIX. Composition of the I n i t i a l  0 a s  Mixture (1). f o r  E t S H  and Cu and Ni f o r  Et=S. Et.-S gave H=S with- ;~=!'. 
,.%e abs.  1 8 5 5 . .  Cr  and  A1 catalysts.  

LITERATURE 2 ~  ~ ' £ 1 ~ U ' A ~  . . . . . . . . . . . . . .  ~ ........ 

ef i f  the : aseOus p h a s e  is  absent  no reduction scrubbing methods  f o r  the  production of l i gh t  f rac t ions  
beli (" . ~g . . . .  L - - ~  ~ano t lon  Of of  oils  are p resen ted  together  w i th  methods fo r  the 

curs excep~ a~ t oga  remperamres~ ; ~ . . . . . . . .  - a s  roduc rs are OC . . . .  ~ " l -~ f l f  thP dower of sunerheated s team u t i l i z a t i on  of b rown  coal coke. G p e _ 
Fe:U, ~Y*~, ~ Y - ' ~ L - - ' ~ i - ~ , r ~ n ~ o ~  ~ t h  temnerature,  unable to ut i l ize  r a w  brown coal, the  moi s tu re  conten~ 
to ox,mze metau ,~  # ~ . . y = ~ , ~ - _ ~ -  ~ : ~ 0 ~ , ~  wi th  the  o f  which is 50-55% b u t  several  types of prouucers zeu 
while i ts  abi l i ty  to  oxidize ~e$~4 lu  . . . . . . . . . .  " 
temperature; d da t a  for  t he  decomposition of Fe:O~ wi th  brown-coal b r ique t s  are included. Di s t i l l a t ion  of 

0,  and O- )are not  conclusive b u t  In  general the  the  t a r  for  p roduc t iun  of  benzol, diesel fuel ,  l ub r i ca t ing  
to F ~  • -. ^ .^o =. -^^o , ~ ' -  ,~ . . . . .  ~mental oil  fuel  oil paraffin w a x  and  pitch, and the  solvent  

are lower fo r  ±,~,~ a n u ~ , v ~  u*~-v%¢l~-, , , . . . - 
~ork justif ies.  Inconsistencies are  ascribed to the extraction__oan~ cl;ac~l~h ~ 0 :  t~ertioareo:eSCnr~hbed c T~e~ ' 

iations in .~olid phases used. The existence 0z var ious p r o ~  . . . . . . . . . . . . .  - . . . . . . .  . ~ ,  
vat  . ~ . . . . . . . . . . . .  .~-~^ com,~ounds including the Fischer-Tropsch hydrogenat ion proce.s, 

d solutions r a m e r  ~nan l n t v i m = w a t v  v s01i - ~ ^ ~ ^ ~ - - ~ -  ~ a ~ u m e d  - a s  applied to brown coal  are considered. A summary  
tn the series ~'eu, ~e~u~, ~.v, ~ . ,  ~ ~ • " ' " r i  i n of the drv in  Graphs and tables  g ive  much condensed informat ion of the pa ten t  h t e r ~ t u r e  and a desc p t o  . g 
n the mat te r  t r ea ted  above and  b r ique t t i ng  processes complete the  book. 

o • ~ "-- -." - .  - - , ~  ,~ ~na C, hem 1123 F u s s r ~ o  R [Gasol ine  From Coal•] Mat .g rasses  
1 • ~" " ' '" . .~.~ . . . . .  '~.~ ~^~ on eel 25 1933 p p  9810-9811" Clmm Zentralb, 1937, 
ist eel. 1, 1925, pp• ~t75--4ou ; ~ .  ~o~ . . . . . .  -~' " " "  ~"-1 ' " 

cusses :at some le gt  g P" - :  . ~ '." ' 
Alcohol by fermentot lon,  (2) synthet ic  CH~OH, { 3 ) p r 0 b ] e m  0f eatal.~sts. ~ -  
CH~0I=£ from CH ( 4 )  svnthol  (5) synthetic C,tt,, : 1126. : [New ~Iethods for  the  Product ion of 
(0) synthetic C..H,0H from e,H,. (7} . the  sam e..f.rom , .~.u.tomobile easo l~nc  Wioth C o ~ l ~ s  t l,~ep~'_Vp~d~: 
carbide. Mueh informat ion . r e g a r d i n g  conQl~lons) ter lal . j  ;not.  grn~.e~, . -o, .L , pp. =',~ , 
fields, and costs  for  each of the above is given. Gaso" Chem. Zentralb.,  1934, I, p. 9S0. 

iine.Win rsuch t imeas i t s  r e s e t  = ee ismomra'n~u, c°n t inue  t°n°minatenti'e)i~}'id-mpt°~:~uEl : ~' Disc,/sSss Berg ius  process a, d conversion of wate r  
marketfo . " , " - p  P "  " ' "  • • " g a s .  : :  : i ' ) :  

i, Benzine Srnthesis From Carbon Mooox- . FUNASAEA, W., .eND KAT.~YA.~A, L Synthesis! ~ilJ~i:[! I Synthetic C•OH and nquin fuels produced hy s o m e  ~ . . . . .  

' ide and HydrOgen Under 0 rd ina ry  Pressure. o f  Benzine From Carbon Monoxide and Hydrogen)7:~: ~ ,  simple, catalyt ic  gas reactions are i t s  most~likelycom_~/ 112n~ization oS~n:sh::u ls  ~if~ubr~{a:ni~. ~ Oil by  Poly- 
Compesltion Of the In i t i a l  Gas  M i x t u r e  (2). : a t  Ordinary Pressure.  XLIV. Purif icat ion o f  the~ ~j~.~ pe t i t s r s .  Fm•menta t ion  alc0]lol, s y n t i ? e t i c ~ m ' ~ ' ~ t  . voL 9, Feb.. 1938, pp.  120, i ~ ,  124,127. Petrol.  Eng., 
abs..lS56, Gaseous Baw Mater ia l  Used for Benzine Synthesis: .~:i~':?| (either from C_H: Or C=I=L), and synthehc  Uorlo cauno + om ere w i th  -a~oline 1128. -,-----=~ i S y h t l i e s i s  of  Petroleum!ike :Hydrocar-  : 

. : :~ F ~ J z ~ s x ,  K., Tsu~zoxA S., A~'D KAWAMICHI, • 3. Removal  of Organic Su l fu r  by ~Ieans of Luxmasse~:~U:| ,ape ~0 c p s, ~ • " .~ n b0ns From Carb0naceous Mater ia l .  Petrol .  Eng.; vol. ' . 
, : : K.  s y n t h e s i s  of Benzine Froin Carbon Monoxide: . and  Admixtures.  Sec abs. 1860.: ~| 1123. . Oils. Fats,. and. ~ . . . . . . .  Soaps Indu~trieSoo o.i " : 11 No- 8 1940, pp. 9o--90,- 98 100 ; Chore• Abs•, v o l .  

- ....... and Hydrogen a t  0 rd ina ry  Pressure.  X V I I L  Effect :=: . ~.: Synthes is :  o f  1938 Ind Chemis t  VOL ±5 1 ~  pP. ~ -o~ ,  oo-o~. ' " . . . .  - .. . . . . . .  Benz!ne ~ Fr0m~ : Carboa~;"~:¥!~| . . . . . . . . . . . . . .  . _ _ . . . . . . .  84,fl940,= P~ ~!086• - . 
.of S u ~ u r  Compounds on the Nmkel Catal.xzets.. 8 c o  Monoxide and Hvdrogen  a t  Ordinary Pressure~=::~l B e f e r s t 0 t h e G e r m a n w p r k  on theproduc tmn of fattY : :  : Discusses fundamental~pHuciples.pf~theFischez syn= 

,j abs. *Son. : 3: XLV.  lh,  rlficati~m of  t h e  Gaseous Raw Mater ia l  )f!:/~:| acids f r o m  h.~droearb0fis by t h e  Fiseohe~oa~uOPaSeh thesis  and the a l l  ed in.ocesses';with emphasis  on  t h e  
' F n ~ s ~ x z  T •  g e e  abs. 3177, 178. " Used for  Benzine Synthes is  4 Remova l  of  0rgant~(~::~.  mdthod and the i r  subsequent  ox ida t ion  t .  P • : n~mlncti0n of the  s t a r t i n g  mater iaL.water  g a s .  Tl~e e f -  

~ ' - .  H. 8e~abs.  1 9 1 3 . . J :  : : .  : Su l fu r  b y M e a n s 0 f S y n t h e t m A g e n t s .  ~ceabs .  1 6 $ 1 : ~ ; ~  fa t s .  Thesepr0cesseshavehtt!eprncttcalsignifieance ~cien-cyoftheF.ischersvnthesmcentersup0ntbecon- 
FU~TrA, K 8 e e a b s .  1 8 9 2 , 1 9 1 5  1916 1917 1918 . . . .  FU~'ASAXA W A~ TO 0 " '  ' " . ~  : " to the Br i t i sh  mannfac ture r  T h e v a r e t o 0 c o s t l y a n a .  • . - ' -  " • " , , , , .. ~ n ~ ,T .  S.~nthesls of G a s o - z ~ , ~ .  ' . . . .  . . . .  " " -iv t r u l  of reactmn condmons,  espema]ly t im ~ano o f  

• 1919, 1920, 1921; 1922, 1923, 1924, 1925, 1926. : nne  ~'r0m. Carbon Monoxide and Hydrogen.  L X V I I . ) ) ~ ) "  too complicated to: be c0mmerma ~ att~ac[ e." ' C O :  H~, Pre.ssure, and  teml.)~a~ure~ :~c~e?t~°on:.eff~c~s . 
" " ~ A T ~Vo ab 1908 .Desulfurizing Abi l i ty  of ~ arlous Metal H y d r o x i d e s . ~  1124. F u ~ z ,  A . ~ n  ~Iv,xnEa~o~, J=l, Braun~ome u n. of changes m reac t ion  conal t one, e .p . q , . 

: . . . .  : :  *, UJIT , : ~ S :  " . . . . .  S e c  abs. 1903. : . . l ~ ' ~ i : :  ihre Chemische Verwendung. Theodor Steinkopff~ of product. A f lowsheet  i s  g~ven of the  Fischer:process . 
• FU~US~XX,A, L geo abs. 1927) 1928, 1929. Fuz~ASAX.~ W ~ x ~ S H z ~ A  R Jx~TA T ~ ' ~ : ~  :: Dresden; I ron  and C0al Trades Rev. ,  vo l .  163, Aug. combined wi th  t r ue  vapor-phase cracking, ann Wp~.cat 

" : : " -: FUKUSHIMA, R. "~ 'ceabs .  1118,:1119, 1120. :-J" ": MATsunARA I AXD'YUG~Je~zz M ':: Be '~oval:  of 0 r ~ ? ~ : % :  10, i951 p!310. ( ' : .: ' y i e i d s a r e t a b u l a t e d .  T h e n e c e s s i t y f o r t h e d e s u l f u r l z a -  
: FU.X~BASH~, W .  gecabs .  1930. : " ganic  Su~:~r ~-~mp0unds From :Gas M i x t u r e s ! f o ~ , ! ' ~ !  " s t a t i s t i ca l  d a t a : a n d  n smnmarv: :of  the  theories c0n4 : t ion  of the s t a r t m g  gases  ! ss t r~sed~t l~e~ax~n~n%p~r-  
: .  11172 FU~ASA~. W..  [Removal Of Sul fur :From Oases ~- Synthes i s .  X t .  Remova l  o f  Carbon- Disulfide: a n ~ : ; :  coming the or ig in  of brown coal and the s t r u c t u r e 2 f - "  m~sl~ le  ~con~en~ ~nex~gg'a~a~a~¢~v~t~'~ Fe 'oxid 'e  is  : :' 

- . : :  . : tO. Be Used f o r  Synthetic Gasol ine . ]  Chem• Bey• : Th_ lopheae From W a t e r  Gas  and Na tu r a l  Gas• 8 c ~ : ~ : : :  the derivatives are f i r s t  presented followed 0Y a u e -  : ~y~ tcu¢- -T- - - : - - -  ~ -  ~ . :  . . . . . .  ~¢, ha -~vn*he~ized " :  
" 5apan vol •3  1937 pp. 368-386; Chem. Abs .  : e e l  3 2 '  abs . :~ l l !9 .  • : : :.; • . '  . . . . .  ' : . ! ~ : ~ : ~ : . .  sctiption of low=temperature' Carbonization of brown brmny_ ~_~ne~- r a r ? m a ~ x t a ~ e ~ : n t f f e s [  ~ in  w~ich : 

:.-. : 1938, p. 9464. - . -> . " FU~:ASA~':, W .  F u x u s ~ i ~  "R. ,  :JZXTA, T ~ ; : ~ f ' ° ~ ' ! c o a l :  T h e . m o s t  Stgnipean~:recent deve.lopment m t n e :  _ Dy rme y~cn~[~era~u~e, -~s  Re,~5~Z10o h igher  in  the  ::: 
]Review With 86 refs; : :: " " • INABA, T" MATSUBAR£, i , ,  ANn "~UGUCHI, H•  R e m o v e l ~ , ~ . : ~ ' :  in.troducti0n of  t h e  Lurg i ' . fu rnace  wren. xo..rcen g a s  ~ e  ~ , ~ * ~ , ~ : ~ ,  ~ ,  ~ ~ claimed to increase the  f i e l d  " • 
" :-----------: Benzine syn thes i s :  From Carbon Mon-  . of  Organic :Sulfu . rCompounds Fro n~ O a s > f i x t ~ r e s ; ~ ! : : ; ~ :  ~ rcu la t ion_~and  elec~tru~.Cnt%lpreCieP~t:t~%n. ~ ~ ~ydgr~carbons f r o m  110 to 1~-130  gm. per m.'  gases.:  

- ,~ ina  ,~a  Hva~o e n  -WemAv-I ,e-Or a l~- ~-1 " : x o r  ~ynmems X l l  l ~ e m o v a l : o / ~ t n v /  ~ l e r c a p m n i ~ q $ ~ / ¢ #  . . . . . .  - v . . . . . . .  x--- " . " - -  - :~ . . . .  
" fu l  ~ m n o u n d s  From Wa~er G a s  8 c o  a b s  1886 ' and  E t h y l  Sulfide F r o m  Hydrogen, N a t u r a l  Gas; a n d ~ - ~ . , ;  . . . . . .  " . . . . . .  . . . .  " - . . . .  . 

• . ' . . . C r a c k i n g  Gas .  ~ e e  a b s :  1120 . : . " ,  ~ "  ' ~ ; ; , , ~  ~ : ' %' .  l . : t `  . . . . . . .  , ~ , : r :  ,' G % : , "  [ . . . . .  ; , l . . . . .  
- - .  Benzine Syntbesm F r o m  Carbon M o n -  : ' , ~ V ~ , ~  ~ - ~ :  . . . .  ' ' . . . . . . .  : : : "  ' . . . . .  . . . . . . .  . . . . . . .  . . . . . .  , . . . .  ;"  : , . . . .  , . . . .  . . . . .  + 

o x i d e  and Hydrogen "LI Hi~hlr ' -A.etive Sulfur  l l f i l . : F u R ~ a s  C C AIcDBRowN G G Equi l ib r i am.~ .1~ , , .~ ; . :  :~ ' ' : . ' -  . " : . . . . .  2 . .  ; 
" • ~ " •" ~ ' ' " " ' -  : ' era! ~ ~'~Y-~' " < - : • " ~ il From: ar t l  to a tendency" of the olefins:0f mgne r  m m e c u m r '  . ; • i : F ixa t ion  Agent  .Which P u r i f i e s  ~Vater  Gas to the t h e  Reduction of Fe r rm 0rode. I n d .  Eng.  Oh ~ 1 1 2 9 .  GA~m, D. Product ion of L u h n c a t i n = O  s P ~ !Y- - -, ~ . . . . .  o ~ ^ ~  ~ ,  e~,t~he.~e have  

. . . .  • Highest  Degree of Comparat ively Low Temperatures ~,ol. 20, 1928, pp. 507-510 Chem. Abs ,  eel. 22,  1 9 ~ 2 ~ i ~ : ~  .~,~ :the 01efins Produced: i n  the Fiseher-Tropsch Syn- w~gn~ to g~v.e ouso~ower.~c=Z-. .~.=Z.=T~ : .~-  ~]v~ the:  ' 
. . . .  Such as 200°-250 °. S c c  abs 1887. : . . . .  - ~ P; 2099: ..... - " : " : .  ' ~ ! ~ : ~  : t hes i s  Jou r  See chem Ind eel.  65 1946 pp.  185- to  ~,e to.ppea.~ ° a m g n e r  ~n_~m~o:u~s ~,~,~owerolefin s : • ,; 

' ' ::: • : : ' " " i'th~: ?':"~ 189 ' 40 1946 " 758 ° :  : ' : ' "  . . . .  " '  . s a m e w s e o m r y  as u~e pu~ym~r~ ~ u m  ~ • : . : : - -  8 c a  abs 1878, 1879, 3466, 3467, 3468 ~qew thermal data  on :PesO, have been used w . ~ : ~ ; ; i  ; Chem. Abs., vol. , ' P . . . .  " :  . . . .  : '  :. : ,~i, '~o n f  h ~ , h ~  ol@fih~ ~i~ e s  a lubricat ing-0i l  f r ac -  
•. . . . . . . . . .  i i18 :  FUI~ASAYd~A W . ,  ~ D  FU~'~SHIMA I:L" Removal: :  o t h e r  da ta  i n t h e  l i t e r a t u r e  to compute by m e a n ~ ) O ~ : : , : ~ : !  ~ieparation of lub~icattfig oils  b y  polymerizat ion ." ~ion e u ~ g h e r ? ~ S c o s ~ ' ~ n ~ e x ,  bu t : the re  ap l~a r s  to  be .... : 

' " u m n t n e  ~ a  law oz the rmodynamics  the equi l ibr ium c ~  ~ ~ A1 f he  olefins resent in the  pr imary prouuc~ . - " . • . :  • of. Organic S l f u r  Co pon ds :From Gas Mixtures ; . . . . . .  .. . ~ . _ .  :. ., . _ -_  ,~ ~ . ~ t  ~., Ch o t P . . . . . .  ^ l i t t l e  difference in  t h e  other propert*es tested. Inves~  

( pa) ' PP o o ~d~ fraction were d 
: ' i" v01 '44 1950 ' p  9136' " " - -  " ' . "  :'" r i u m  constant)  a r e  g i v e n  for  100", -50", 500 ,~ .~  ~ l : ~ : ' i  ~]yst, and boi l ing  range of the s t a r t i ng  mater ia l  on . . . . . . . . . . . . . . .  
' : . . . . . .  "Studles:wdre m,'de On t h e  influence of v~r ious  gases : ~?0~0ob?e~ ~.~)~o net na l  e ~ a r a S U r ~ : l % : a ~ a ~ a a n d t f ~ , : ;  

on the  removal of orgamc S compounds f rom mdusir*al  • " sh0~vn tha t  reduction of F~0~ by C O  and F e ~ O ~ l ; ' ~ .  

reaction , ~ d  ~ nroducts  is  described Two frac-: . proportion of =catalyst increases t h e  xeaction velocity 
~ns b-~- .~-~-~ a n [ ~ 4 0 o - 2 1 0  ° w i t h  8 6 a n d  28% by and  the viscosi ty  of  the  product bu t  lowers  the yield,  
~1 h t ' r ~  ~ ' x  ol'v " ~  01efins were ~olymerized a t  the whereas increas ing  t he  temperature increases the ra te  

gases. ~ had  a deleterious effect on Fe and A1 to  :Fe~O, by H~ takes place  readily a t  lower  t e m p e , r a ~ . ~ : ~  g , esp~__v_~, ~ -" ~ ~ ' "  " :hal  " o f  i~action bu t  decreases both the yie ld  and  the  viSCes- i 
: -  ,cata lysts  but  no t :on  Ni  and Cu a t  250°: At  400° no " t u r e s ;  (b) reduction of  Fe~O, by C wil l  no t  occur . ~ i ~ i  '.auxpointtOuing range a m a t e r i a l a p p a r e n u y  ao0ve t n e o r . ~ g ~ . , T h e  ~leld of lubr ica t ing  oi l  or mmnar  ,. itY of the luhr ica t ing-o i i  fraet i0n b u t h a s  l i t t le .effect  o n + ~  )~o,~ffv indoor rPhe oils obtained uossess ]Jrop: :" ~' 

' effect was "detestable. C~H, had  no effect, while  C.H: a n y  g r e a t  extent  a t  low ' t empora tu res '  b u t  the  p o s S l - i . l ~ '  " " " " ra ' ~ e  v . . . . . . . .  . . . . . . . . . . .  ~.~ 
: : h a d  a deleterious effect: Acidic  gaseS, Such as CO.- Or . . . . . . . . . . . . . . . . . . . . . . . . .  b i l i t y  of  such:reduction w i t h  higher t~mperatureS . l ~ j ' / ~ ,  ~ ~ o s i ~  i s much In)vet ~ o m  the  .hl_gher-.boi}ing f c" - : erties which approximate  the  : requirements  of Ai r  • .[ 

- - ;  ta ts  i s  due p a r u y  ~ o m e  re,a~lvmy m ~ u ~  u * ~ * -  ' . . . . .  
~ u ~ ,  ~raus~ormea uu.- to ~ t~ ,  especmny a t  mgh  tern-" comes increasingly g rea te r  a conclusion i n  h a r m O , F ~ . -  )n o - --~--'~ --~ ~-~  ~s A1C1- comnlex  and Minis t ry  Spec D. T. D. 109 for  a~rcraft  l u b r i c a n t s  m I 
p~ra tur~  A high  C0.- content had a deleter/ous effect w i t h  experimental  evidence bu t  contrary tO p o p ~ ~ i  ~.~ f olefln . . . . . . . . .  ~ . ,~ ,  : ,  , . . . .  : . ' ' . . . . . . . .  - . .  



all e . . . . . . . .  "- " "¢ : .... on tli~ crnckin~ of and oil Shale. Discusses.earbomzat~° il'~*~dr°genazi° " 
i r spects except the increase in viscosity on exJda- toilet purposes because of the unpleasant odor Ieft on: preliminary work is descrlbemdilar to that used bv .di~inalion, and synthesis. -~ 
don. It was found possible to overcome this disability the akin. ~ . o#etable oils by a meUlou sl .... --̂ '~'" such oils. G~CLn, ~L gee ass- ~zv. 
by subject ing the  oils to a carefu l ly  controlled hydro-  1131a GAZ.L D G m s o x  E 3" Axn H.~r~ C . . . .  ~ ~ l h e  for o b t a i n i n g  pe t ro leum p r o a u C ~ r l ~ a t e d  s t eam GARnXSU 3". B .  Seo abs. 295, 2444. . 
genation in the pre~ence of .MoS~ at ~00 ° and o00 ntm tributio--n of Alcohols'in tJ1~'Proau ~ ~¢'*h ~ ~_~. ~le-. ~e vegetable oil is decom .poseu o~1-~L ~ ~roducts are .o ,, ~ . ~  v M rCarbon Monoxide the Mmn 
H: pressure, using 20c~ by weight of catalyst calculated Trouseh Synthesis Pros Pure &nnlied Chem ~ 4, the presence of an alkmme "-=' -*one containing 11~-L. ~ -- '~-.-de-Oil Synthesis.] ~Neftyanoe Khoz., 
on the  oil charged. I u t e r n a t .  Cong., Sept.  195 i ;  Jour:  Appl C h e m . ' ( U ~ . ;  ~ed in the Val~r  s t a t e  fve*nePwUm~lrCodu~s passed over  ~v~lCt~ r ~ o ~ p o  556-558; Chem.  AbS., voL23 ,  1 9 ~ .  
1130 - - .  Charac te r i s t ics  of  ]Pischer-Tropsch S 1R ),  vol. 2 1952 pp. 371-380. " "~ Fe0 a t  550°-~uv~ a,~.~ . ~  ^ .  20~) o 250 ° where  hydro-  ~ ~ 2 '  ' 

W a x e s  Ins t  Pet ro l  Rev  vol I ct 1947 3 - ' ' - - ~ ice stone c o n z a m m g  ~ t  a~ - - ed v . . . . . .  . . ~  • . . . .  . , 0 . , pp .  8 6 -  Aleohol-r~ch product  obtained by F~seher-Trol~3a~:~ p u r e  ~ carr ied,  out. The  F e e  .remains u n i t e r  . ~ v l e w s  v a r i o u s  synthet ic  crude-off prece~-e$. 
s o . .  s y n t h e s i s a t 1 6 0 o _ 1 7 5 O a n d l b O p ,  s - i . g ,  in  t h e  pres~.ncar : geuauon ,= L-b--th . ox id iz ing  ac t ion  of  the  H..tJ ann  ~ ," ~ ~ H Liouid F u e l s  a n d  Other  P r o d -  
T h e  mix tu re  of  a l iphat ic  hydrocarbons  produced by  of  a Co ca ta lys t  has  been examined.  I t  w a s  found t h ~  ca acc°un~ ~^.~,~.~tn~ netiou of t he  oil vapor .  A gase-  11~.  ~xR)---.~^~-- o~ m and Coal. I n t e rna t .  Cong. P u r e  

the  Fischer-Tropseh process  ranges  f r o m  CH, to solid n : p r i m a r y  alcohols const i tuted 40 wt .  % of t h e  o r ~ a ~  s imul tane~--~-~the f~ l lowing  pe r cen t age  comIms~tmR u c t s f l r o m ~  ~-~-, .~ ~ou~ London,  3uly 1947 ; 5 o u r .  
waxes .  The boil ing r ange  of the  indiv idual  products  l iquid  products  and  92.4%. of the  to ta l  oxYgena t~ :o  ouS prO~uc~ v ~  4 `) heavy  hydroca rbons  33.5, ? ?  A p P ) . . ~ e ~ . ,  v~1."33 ~ 4 7  PP. 678-6S6; Fue l  Abs. .  
v a r i e s  with the  react ion conditions and the  ca ta lys t  p roduc t s  The  propor t ions  of acids and  earbonvl  corn~ ~" was oo~mn~u. X--d.~a~bon ~ 43 4, H - 1 5 2  A yellowlsu lnst5 J-:etr~*., Z " , ~ .  :[o_t5, ~ 61 : i 
W a  producti, n is fa~ ored b~ increase  in  p~essute and  pounds  ~ere ,  therefore,: markedh',  lower t h a n  those re- '  *~ 3. ~ ~ ~l~___vhtlx fluore~cent~ , mobi le  h q m d  wo~. "" " ' - ~ u~-~urv . . . .  ~n.fion_.__ a n d  Fi~cher-Tropsch  
by ca ta lys ts  in the  order  of Co, F e ,  Ru. T h e  Ruhr -  por ted  to be p resen t  in an  Fe-ca ta iys t  p roduct  of the' ~::~ br°Wn'.°'-=?h- :, x-ield of  60.65% of  the  or igma | .o l t ,  an  Developmeu~ o z ~  ~ : - ~ . .  ~ources of h y d r o c a r -  
chemic prepared soft,  block, and  h a r d  w a x e s  f r o m  the hydrocol  type .  The  proport ion of ~ I e 0 H  p r e s e n t  was. ::~ covered ~ t ~ , ~  h n %  acidi tY,  ca lcu la ted  as  ole~e acre, processes h a s  m a n e  .a_~ ~a~t~--  ~ l  shale---avai lable  
medium-pressure  syu thes i s  product,  the  f rac t ion  boiling v e r y  low E t 0 H  was  p r e sen t  in the l a rges t  proportion ;:  ] a r ° m a ~ C ~ ' ~ ' - ~ i v i n -  in  l a rge  p a r t  ni t ro .deriva- bons.._natural .gas, l m~rot~u~. ~ ~]1 tunes of h y d r o -  
above 3200 being divided by dist i l la t ion in vacuo into a n d  the  proport ions  of  alcohols h igher  than  P r 0 H  de` "~: sap°nma~.m~.~',~']~_~0, m i x t u r e  and  yielding m ~ e t -  for  t hep roduc t ionOz  n q m a m x u ~ , ~  ~ r o ~ t i c s  anc~ o f  
a res idue  bodm above 460 a t  ~60 m m  whi  ns ~ c reased  ~ lth merea  in n m ~ .  *,~: fives wire  ~ - ~ . ~ L . . ~ j . ' + ~ . n .  ,1.~o ~0O o. 04.5 ; 2 v v  ° -  ~nrbon~ C~H- omnns  pard . . . . . . . . . .  -- .  - g ., ch c 0 t -  " s g C u bet. The proport ion v~ :: .  ~ n~racr iona~u,~ t~ ,  . . . . . . . .  - ~  " ~- ~: "' - ' ~ l ica t ion  of the  l , ' lscner-  
tuted the  ha rd  wax,  and  two dist i l lates,  f rom which P r 0 H  w a s  less than  t h a t  o f  B u 0 H  or  A m 0 t t  so that" ~.~ [ centare o . . . .  o~no _'29 5" t a r  r e s idue  5%.  synthetic chemicals .  : P P  . . . . . . . .  of ~ t r o l e u m ,  
the  sof t  and block waxes  w e r e  obtained by sweat ing,  t h e  G-number d is t r ibut ion curve  for  the  alcohols showed ::~:' :~ 300 , 41, ~uu - ~ . ,  ~ . :  , ~ce abs  373, 374, 375. : :  T r 0 p ~ h  process  may<lena; ~as ~ a ~ s  c"T~e m o s t  i m p o r -  
S imi l a r  ]m~ meltln x~ axes  can be re  tared  f rom the  a m a r k e d  inflexiou iu the  C r e . o n  w ~.h ~ ~^,- :"~?:| GA~.OWA'~', -~, ~" ~ ' " ~ - - . . .  v p to production o~ s y m n e u e  c ~ m ~  • ~ ~ -  n i l  : "- g " P 1,  r-C~ ~ , h . . . . . .  .~ ,:, M~S B T ,  ~ n  l l~.xI~-~ o. - such a~ la~tic~ ~ynthe t le  u se r s  a 

: a tmospher ic  p ressure  product.  : N o  da ta  are  avai lable  s h o w n  by the published distr ibut ion curve  for  the **¢| 1136 G .~-LT, 5. K . ,  ~ I A T T  Z ' -" - " -~ '~ , -k~ l  F e r r i t e .  t au t  products ,  ~ " P '.'- - : '  ~ - - - - - : ^ - ~  a r e  b e i n g  ; 
fo r  comparison of the  Fiscbor-Tropsch waxes  wi th  , a lcohols  in  the hydroeoi product. F r o m , a  s tudy  of the :).~r,| :Properties of  Single  ~ r 2 " s ~ a i s ~ ° ~ .  Chem. Ahs., detergents,  m a d e  f r o m  .syntl!e~[c ene~¢,~"~ .droearhon  
na tu ra l  hydrocarbon waxes  in respect  of propert ies  relati~:e r a t e s  of decomposition of a ser ies  of #~-~rimarv :\(~-~ : Physiol. :Rev., vol, 79, ~,j~v, pp . . . .  ~ v "  : : derived to an  i n c r e a s i n g  e.xt~u~ . . . . . .  
such as  solvent re tent iv i ty ,  tensile s t rength ,  solubility alcohols a t  150 ° in the  presence of H.  and  a Co catalyst_ i~:'| vol" 44' 1950, p. 8712. ~ .  ~ ~ sources. : : .. . . . .  L...~ = : 

: v iscosi ty  e r e  I t  is  known imwever  t h a t  the  ~oft ,qnd i t  w a s  lmss/ble to plot a cu rve  re la t ing alcohol ~tabi]i~t~ :~ ]  ~ ix tu r e  of 16-17 gm. borax  g lass , .u~ ,  ~nL  ~t~e'~. e 1143~ ~ .  Ex t r ac t i ve  Dis t i l la t ion-  inn.  t . n ~ , l ~ - ,  
block waxes  a re  closely s imi l a r  to tile corresponding : a n d  C number.  T ins  curve  resembled t h e  distr ibution ..::j~ and 3.0 gm. NiO w a s  hea ted  ° n. ~ . .  'o.~-.40 hr.  ; the  vol. 2v, 1949, pP. -3S-24-- __ • ~ n  ~n ~eua- 
petroleum paraffin waxes .  The  value  of  the  high-melt-  cu rve  m s i m w m g  a l o w  va lue  f o r  C,, a m a x i m u m  at  C: ~:~| ~0-1 o hr: .  alid cooled ~:-~ / . r .  ~ : C .  ~ ,~ -~ tn l s  of Wiscusses process  in  d e t a i l . . ~  m a y  oe  u . . . . . . . .  ¥* : .  

: ing  waxes  is not  so readi ly  assessed, and  f r o m  wha~ is  a n d  a m a r k e d  inflexion in the Ca--. C, regiou,  suggest ing ~ !  ~urnace w a s  t h e n  t u r n e d  off C O m p j e ~ r i t ~ e ~ O t ~  , ~  .'5%, ' rafting alcohoIs, a ldehydes,  ketones ,  a~¢! a~d" present.  ~n 
. . . .  known of thmr  s t ruc tu re  . . . . .  i t  is doubtful  i f  thev  are  ade- t h a t  the  mdtvidual,  alcohols a r e .  present  in the  .synthesis <~:|. • N'Fe=0~I . up tO 2 ram. . ° n  .fl sine,, w~ nst*:~:'~ fhe__ s a t a r a -  ___c~is her-Tropseh products  Gives  lis~ or  ~o r w  . . . . .  . 

quate  subst  tutes for  n a t u r a l - w a x e s  of h igh-mel t ing  p roduc t s  in  proport ions whicil are  de te rmined  a t  least" : : ' : :~  w~r~ obtained T h e  dleleetrm co ""~:' .: . . . . .  l o t a n t  - -  ~ ~ .  ~v ,~ Axn K ~ a ~ A , w  F E T.  Adsoxp-  
" - • • : , ~ . <: . . . . . .  " . ]u~net ie  anise[retrY ~ .  o , 11~.  t~Anx~. , , .  ~. ,  , " : ' " - x i d e  

po in t  and hardness.  , ~ p a r ~ . b ~  the i r  reiatl~.~ s t a h T t i e s u n d e r  the  synthesis:  : ~ |  tion m a ~ e t i z a t l 0 n ,  ~ l ~ . n  i~i t ia l  perineabilitY w e r e  : tion of H y d r o g e n  and Carb0n^)Iono~o~de,°n O~'hs : 
- - .  See abs: 671; 675 1334, 1335 1335a 1336. , -y~.~ .~  . . . .  a~ ]s consluerea m a r  rne aleoilol distribu- :~11 ~:~ and : tile com~,,~.- ' : * * : ': ~a+-~s~s  N a t u r e  voL 126 19~o{ p. ~u~; ~--~,- . . . . .  , : 

'~ :-' : .Acids b y  t h e - O x i d a t i o n  of Fischer-Tropsci~ ]Vaxes.: ....... e ~ . .  ^c ~ , ~ . . ~ .  . . . .  .~.~,  "~. 7:" ""_'.t '.= ~ o~,x~ ~ e  auu):: : ~ . |  _ :1137. GA~mx~, -~. : ~:~:-: V,^~','.~,~" . f  I r o n  Ores  b y  ~ or  CO adsorbed  at  room t empera tu re  on.  ~ , , ~ -  
• Fuel  vol 27, No 5, 194S pp. 155-167 : : ~ . ~ . ~ . . { ~ ,  , ~ , ~ . ~ l ~ u L s  ~o:Aenu 9z a gro~):mg chain  ;:,/.~(~| ' N e w  M e t h o d s  :for ~ } e ~  .~*'~'~'~':'~ion ÷o the h .ou -0 re  ~ , , ~  ca ta lys t s  w a s  given -off  a t  100°-120 ° o u r  a~te~ _ 

' . . . . . . . . . . . . .  :.,y u ,,yoroxymeu~y~ene rauica~, and i f , t h e  ::~:~',, ~ rbon MonOxide a im ~ne~r ~=., ,-~. , ~ " i m  ~ ' : : '  - - . ~ • bn the , su r f ace  of  t he  s a r a -  , 
A s tudy has  been m ade :o f  t h e  effects of  tempera ture .  : survival~of  the  alcohols w a s  controlled by t h e i r  rf*ln~qvs* ~'*;:~ Ca . . . . . .  "~----';^~ Of I ta ly . ]  A t h  cong. nazl. c.h~^. 20-430 rain. w a s  ~ead~0~ bed : ~-~ . . . . .  ,m ~ s  w a s  

time, : r a t e  and  d is t r ibu t ion  o f  a i r  s t r e a m  n a t u r e  a n d  s t a b / i t i e s  I t  i s  concluded tha* 'th ~ ~ . Z : I " ~ : ~ : ' : . ~  : : ~ Y |  - am|  ~ 'u~ ~ t e ~ u ~ ' . ) 9 :  CherU-  Abs.:  yol. 19. l'Jz0,~ lusts On r a i s i n g  t h e : t e m p e r a ~ l r e  ~u~m~.t, ~ " ~ ( - n t o d "  : * 
: : amoun t  Of cata lys t  , compos! t ion  of r a w ,  mater ia l ,  and  : : e v i d e n c e  i n  f avor  of t he  v/ew'tbo=t~?al'co~o~s~;are~t~e : ~ : - ' |  m d . ~ w ~ ,  Pl,.  ,~-~+-~-: , : ; given ot~ up to 3"50 °, when ~-.U o r  ~ u a ~ a c e ~ l ~ e ~ o r e  : 

rec~reulatmn of nonacidic  products,  on the  reaction r a t e  prect / rsdrS of hydr0carbonh  i n  thd .~Vntho~|~?: " ' :: " ~ : |  p" " ~ "  : .  : . : - -  ~ ~ : :  *~.~ .-eduction~of F e  ore  Physical ly adso ruea  gas  mus~ ~ ,~ -?  L'.Y ~ .'.. ~_  : : 
and  the  Yield and  proper t ies  of  the  f a t t y  acids obtained - 2132 G , t , P  ~ : r ~ ^ * ~ -  ,~ ~; - - - ~ - ~ " - U ~ .  "~" ; ~ :~}~i| ~ o s t  p romis ing :me ta l °as  ~ , ' . c ~ o n  0f CO a n d  d i rec t :  : i t c s u  Chemically com bine w i t h  m e~amc oxm . . . .  
by  the  liquid-phase oxidat ion of the  high-boil ing f r a c -  Z ~ ' n n ~ - ~ - - ~ t [ : ~ v ~  ~ c u e '  ~ r o m  t~zec~s!oval~ uom d :;,~;~ are those i u v o l w n g  rue P~}'~l~n~:l/, tha t :  of BourCou& ~a:s  ~ I e a t  of Adsorp t ion  of ] ~ y d r o g e n  a m t  : : 

: : t ions 0f Fischer-Tropseh p r i m a r y  products  ~ The  r a t e  : ]?e"tro'l-'~'~'~"~d'.v°:',.-:~'.~°'-,Y'Jtv3"=P.P:-.~ ~ ;  :~i!~ ~eduction by t h e l a t t e r L p a r z z ~ . e s s ~  of  Gandiui.  T h e  "'~arbonMonoxideonZineandChr0mium0xide~a~t~a: 
, of a i r  flow has  a compara t ive ly  smal l  effect o a t h s  Z e n t r a ~ h - " ~ ' ~  ~ h ¢ ~ v :  X v , :  t ~ ,  P' ~ ,  wnem. ~ i : ~  : :and the newly aexeml~_.~.~'~'n de ta i  1 wi th  a genera l  ~ s t s  T r a n s  Fa radaySoc .v01 .27 ,1931 ,  p p . ~ ,  

- : react iol /  velocity al though a n  Optimum r a t e  can be " ~ . : . . . . . .  v~ "~ ~'" ~ r v - .  : : : . : : ~ . : : , ~  Bourcoud process  i s  uescz¾~=~. .~ ,~  . |nvolved in  the  : , ~ . ^ ~  Abs vol .  25:1931, p- 475S. . .  
5 f o u n d . ~ I t  is des i rable  to d is t r ibute  the  a i r  Stream -tievlews the va r ious  processes for  the  product ion  o f ,  ,~.~]~ discussion o f  t h e  physical  c ~ e t m ~  ~elocitv of t h i s  : " ~ . ~  o f  adsorl~ti0n and a d s o r p t i v e  capacaty o f  x~s 

• . , . over the whole cross-sectional area of the reaction tube =motor fuels and the posslbtht!es of their use in Czechs- ~'~" : reduction of Fe •oxldes by ~ ~. ~ ^ ~'ven temnerature ~-~ ~'~ -~ ZnO Cr=O~ and Zn0-Gr~0~' catalysts were ~ . 
.:~ : but :increase in the fineness of subdivision over that slovakm. Economically, the facts appear to favor the ~ ~i~ - reduction and the yield oz r e,~ a os.~nv~ and'concen- . a,u ~,,~.o~v means of,~ vacuum calorimeter previously i 

: afforded b y  coarse; s in tered  g l a s s  h a s  n 0  f a v 0 r a b l ~  B e r g m s  Pr0ce ss o v e r  the  p i s c b e r  process. , ~ [ ~  ,:: a r e  shown tobe~.~mc~°ns^°~e~:rePrroo~:of,..~ ~ i t s  k ine t i c  ~ : a ~ i b e  d ' ~ - ' T h e  h e a t s  of adsorptmn" ranged  .from 2~10-  
, : e~rect. . The velocity'., of  oxidat ion increases  wi th  . . . . . . .  in- 1133. [Chemical  Possibil i t ies for  t h e  Prodoc- ~ ,,;.,.t~ • . . . .  < tration of the  L U V  ~ ' ~  ~ lm:~"^~.~--l--hw't the  o x i d e s : ,  of,  ~...--~ nat,.._ ~_.~m reel. ,  t h e  maximum, v a l u e  being oomme~) xv~_ _ , 

:~ - .  c r e a s e  in the reac tmn t empera tu re  over  the  r ange  100°-~ t ion of  ~Motor Fuels . ]  ~fontan. Rundschau  vol. 30; ~ energy a t  t he  momen~ o~ - - ~ ' - l e s  and  of the  deg ree  *~a f i r s t  sma l l  quant i t i es  adsorbed.  The h e a t  o~ ~ :  , : 
, 140 °, bu t  a t  tl!e lower  tempe'rati~res ac ids  of h i ~ h e r  2938, No. 15 p p  1-8 ~ NO 16 pp 1--4; ChUm Abs ~ ' : ~  the absolute numt)er  oz ~ _ ~ ' ~ e  or~. ' . . . . .  " - so "~ t ionof  C0 ° n  Z n 0  i s  t h e  s a m e  a s  tha t  of 

• qual i ty are  obtained : O p t i m u m  resul ts  "were obtained ": vo l  3 ° 1938 1~ 8739 " : ~:;~'~-,~. of subdivision of  zne ; ~  ~ "1 N~ue e ~]~-hnn~h the  dsornt ive  ca deity i s  much g r e a t e r  m rme 
b5 omdizmg  a m ix tu r e  of  approxnnate ly  equa l  proper-  A f t e r  a description of  -r~/ducti0h bf  oil a n d : , - o , l i n e  ~ : ~ : : ~  11.~3. G~SWX.XDT, A. [Comme.~a~n_enzm79.  Chim: e t  , l a t t e r  case. T h i s  indicates  t h a t  t h e  grea te r  e2fie~enc~ 
t ions of the sa tura ted  f rac t ion  of boi l ing range  300 ° -  : f r o m  c0al b r  the  ~isehe~:  n r ~ e ~  ~h~ ~ o ~ o ~ , ~ ' ~ ' ~ .  : ~  ;- • Erfin u E r f a h r .  vol. ~t,  ~ ) , ,  P ~ ' h ~ - ' ^ ~  ' 15  19 ° i  ^~  ~ 6  mixed  Cata lys t  i s d u e  : t o a n  en!argemen ~ o~ ~ue ! 
3!:b°andunsap°nifiablematerialfromapreviousoxtda- :genaf lon ur~)cess and  the~v~n~'~.e'~'r"~n~-t:r-~.~,~, "~ ~:'!:=:t~:~;:; ind :vol  :5 1921, p. 416; - - e r a , .  . . . . .  - - "  " i ~ n a l  a r e a  of  t he  catalyst .  Cr:0~ and ZnO d k t  n o ~ ,  : 

: : t ion to a f ina l  Saponification number  of  150 b~' pass ing  c o k e  detai-ls a re  r iven  o - f - h i ~ ' h - n r e ~ s ~ " a ~ " ~ . ~ ; ~ n  ~ ] ~ - ' : ~ :  P 3~03. • - ~ J . ~  =dso--rb H .  as  s t rongly  as  t he  m i x e d  catalyst ,  b u t  t h e  
= 16 5 1  of a i r  Per 100 gm r a w  m a t e r i a l  at=110 ° i n  t h e  a n  O h . . . . . .  " ° " ~ l ~ = a * ' ~ x ~ ' ~ ' Y ~ ' ~ : = ~ =  ' ~ : ~  i'~ : ~ ~ . , i , ~  £e  /he  different  g r a d e s  of benzine ~ * ~  ~ .  ~ . ~ , ~ h ~ a  C O  ~erV read i ly  A t  low t e m p e r a l : u r e s  : . - , d f t e ,~ lseher-Tr0psch g ~  . . . . . . .  y. t~=s ls .  ,~o~r , ~  '~ : -~  ~ries  re  . . . .  v - . - -=  . . . . . . .  . - ' ca ta-  - ~ . = v = .  . . . . .  ~ , " ~- " ~tion of  

presence of a n ell.soluble Mn ca ta lys t  Compounds of  l ine  obta ined by h i g h  n r e s s u r e  hx'flrn~t~nnt]c/n ]m~ nc ~/'~,~.~%' ^~ - , ~  n~the~ttS of u repa ra t ion  including the  : w.  and CO are  m a i n l y  adso rbed  wi thout  dlsrul  
• : : ,  ~in a r e  preferable to those  of  CO gn 'mg=a  h i g h e r  r eac  . . . .  t a n e  numbe r s  of 70-75 a n d  bv suecial t rea tm~n~ ~ t a n e  ~t . ; : .~! ,~ , .  ~r~.~ , ~,.~ .e .  Y 0n CO or  o n  CO: m the  presenc  the  molecu les  b u t  a t  100 ° a n d  ove r  the  a d s o r p u o n .  . 
..... : :  t i o n  ve loc i t y  and products  of  good  qua l i t y .  -The era- :~ 'a iues  of  80-90 can  be' sOra ined ' -  The Fische~: 3:rousch:, ~ : ~ (  :' .YUC rea.c~.~= =~ =~-'i~ acid : ~ ' : • : :  i~revers ible  a n d  : the  gas  :couid~ only be_re~novea a s  

c m n c y  oz the ca ta lys t  depends upon i t s  Solubility in the  . . . . .  :process ~'ields gasol ines  wi th  4=~250 octane  x a lues  * a n d  ~ ¢ ~ :  o~ ~o oxme  O r w v ~  ,- " n S nthetie" M e t h a n o l ,  ~ater, and  C0.-; respectively" , b y  hea t ing  w m g n  ~ m -  
, * r e a c f i o n m i x t a r e  By  r e t u r n i n g  the  unsa  on i f l ab lema v n c ' ~ l t r @ n t m ~ n ~ / ~  . . . .  i .... ¢oa,~ ~- ~ o '  : ~ "  1139 GA~z S N . [Obtaim g Y ~ , ~  ~ ~ ,~ , , ,~o~  v the  case  of  t he  mLxed catalyst ,  t h e r a t e  , 

: : te r !a l  formed to  a subsequent  oxidat ion,  i t  i s  possible : ~i.~a r V ~  ~ ~ ~- - . . . .  - ^ : :  - : ~ . ~ ; , ~ ? '  From W a s t e  Gases . ]  3"ouL Chem2In¢- , t ,~-~:  ~ ~ '  , : : ~ f  evolution f r o m  1 type of a d s o r b e d  film'xxas grea ter : : ,  
, : .  .... to  obtai  n over 9 0 %  conve r s ion  of w a x  to f a t t y  acids  : ==; ;~  ~ - - = ~ - ~  ¢r~2~:;,~ o2 ~lqm ~ ~e~s o ~ 2 ~ ,  3 ~  ~ vo~ 1~ ~o .  9 ;  19~0, pp, ~s-~6; unemr  A ~ . ,  , . , : .  -y=, t h a n  the  r a t e  of  Condens~ition to a second kvpe_or~mm z 

: wi th  the  advan tages  6 f  a h igher  ~eacti~n ve loc i ty  and  ~.=-~ ~-_~2-/~--.~ - - , : - . ' - :  --:r~-r. ,  v0-- v=, . , o .  . . . . .  ,~"' ~ : : ,  ~ .  ~1941, ~,~ t75S. : : : > : : " so tha t  on heating" to about 100° of  a catalbst . tha~,~aa" : 
_ : a be t ter  quality C~7C:., ac ids  than  a re  obta ined when  ~ " .  : " _  . .  ', : =  . . ~ / ~ ¢ ~ ' : , ¢  V,.~ ~ ' o ;  . ~ " r a t u s i ' :  : : ~: : :  '.: !adsorbed H.. a t  20 °, the re :0ccur red  a n  e~ o!u tmn oz n ~ .  

w a x  i s  oxidized alone. Us ing  th i s  technique a 50-70% = .~. ~ e w e w s  development  of the  coal-hydrogenatmn and :.~'~-:; ' ." ~ ' l ~ c u ~  -~:- ' - -  , ~ ¢~ ,~ ,~ fac tu rd  ef  s ~ n t h e t i c  ~_ ' W h i c h  w a s  f011owed by s l0w r e a d s o r p  ~lon. 
• : conversion is:: .l~ss!ble~ The  m a x i m u m  space. t ime:0ut"  : "  ~lscner-.±Topsch p r o c e s s e s .  , . : ~ j ~ : ~ :  1!40~ GAlenA- ~ ~ .STaES~, .^~- :*~=-  de In -en ie ros  de " :1146 GAnRA-W, R 1"t Equi l ib r ia  a t : H i g h  T e m p e r a t u r e s :  : 

: p " b e  a ter ia l .  The  acids  in t he  r ange  C ~ - ~ ,  : t i o n o f I A q u i d ~ u e l s . ]  Att i~[ong:nazl .  eh im p u r a a P  -- :~ ~ ' :  Review of  p ro  " _ ' . ':'2_ . . . .  t a r s  ° ;  19_$:p . -099:  : : : . 
: " g ive  :good soaps, which,  hQ)yever, a r e  unsu i tab le  f o r  p l l e a t a  19o_3 p. 257; Chem. Abs. vol. lS  192:t p. 259~. ~ i:~ andEngland  hy  va r ious  t r e a t m e n t s  o~ COd!. n g u , ~ ,  , . ~: : : ~: : : ,  
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i~ost  of the  expe~menta l  results  dealing wi th  th is  diesel oil, soft and  -hard PardOn w a x ,  a n d  Oiis ior  the ' | . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  : :  
sys tem given in the  ~iterarure were  m a d e  below 1,000 °. : production of domest ic  fa ts  and o the r  chemical  u~ 1 1 5 5 .  - - .  Petro l  Synthesis.  -VoL 103, 1,935, p. ~ 3 .  f rom 3•14 tons  of  coal at  an  overa l l  the rmal  e f e l e n c y  
Extrapola t ion  to t empera tu re s  above 1,000 ° is ve ry  un-  1151 ~ r ,  . . . . .  ~ . . . . . .  ' . . . . . . . . . . .  .~es. •~ 2 more  l~ sche r  p lants  for  t h e  production of  mo to r  of 56.4% compared  to 28.9% fo r  a tvpIeal  Germ,r~ p lan t .  
cer ta in.  Exper imenta l  resul ts  a re  given covering the  1950 p 103 ~ u = ~ , a u u  ~ ~oa,  nesources ,  yon 261, / ~ fuel f rom Water  gas  have  been installed in G e r m a n y - -  The chemis t ry  of  coal  hydrogenat ion  and  the  effect  o f  
t empera tu rc  range  600°-1,300 °. ' ~ " ' 1 by the Ruhrchemie  A -G a t  Oberhausen-Holten t he  var ious  factors ,  such  as coal composition, tu rbulence ,  

As a result  of  a pre l iminary  survey ,  i t  is  concluded other by the  ix-l~ckner combine a t  Castrop-Rauxel.  liquefaction, H adsorption,  ca ta lys ts ,  e t c ,  ou t h e  h y -  GARRIS0~', "iV. ~ee  abs. 2891. : t h a t  Queensland h a s  cheap, abundan t  supplies of  coal 
1147. G.~s AGE. Gasoline F rom Natura l  Gas. Vol. 97, o f  a wide range  of  types• Many high-class  caking eoal~ ~so l i ne  p e r  year .  viously been ind ica ted  t h a t  the  p r i m a r y  process  in  

No. 3, 1946, p. 50. a r e  available. T h e r e  is a pr ima f a c i a  case for a ~:~: 
Car thage  Hydrocoi, I nn ,  is proposing to build a p lan t  thorough invest igat ion of  the potent ia l i t ies  in develop- 

n e a r  Brownsville, Texas  a t  a cost of approximate ly  $14,- ing  an  oil-from-coal industry,  using one  of  the  modern 
000,000 to manufac tu re  gasoline f rom na tu ra l -gas  by va r i an t s  of the Fischer-Tropsch process.  
the  Hydrocol  process• The plant  is being designed for  1152, G,~S: VXD ~V.~ssznFAc~; [Hydroca rbon  Synthesis : :  
a capaci ty  of processing approximately  60,000,000 eu: l~rom Wate r  ' G a s . ]  Vol 77, 1934, p. 7 9 3 ;  Fuel :~.:: 
f t .  of gas  per  day wi th  a calculated production of 5,900 Economist, sol. 10, 1935, 9. 759. 
bbl. of  gasoline and 1,100 bbl. of Diesel and other  0ils. Ruhrchemie a t  Oberhausen-Holten is  operat ing the . 
The  par t ic ipators  a re  named• (,gee abs. 2777). F iseher  process in a p l an t  of  1.000-ton p e r  yr .  Capacity• 

The combined capaci ty  is es t imated  a t  25,000 tons  of  

1156. - - .  Progress  in C o a l  Processing a n d  
Byproduct  Trea tment .  VoL 105, Coking See., Sept. 5, 
1936, p. 22. 
Discusses recen t  Koppers  act ivi t ies  in construct ing 

the p l a n t s  a t  B r a b a g  and H o m b e r g  (Bheinpreussen 
Co.) for pl:oducing the synthesis  gase s for the F/scher-  
Tropsch process• 
1 1 5 7 . - - .  0i l  and Petrol  ~ - o m  Coal. ¥ol .  120, 

drogenatinn process  a re  briefly rev iewed.  It has  p r e -  

hydrogenat ion is t he  fo rmat ion  of  heavy  oil, wh i ch  i s  
l a te r  converted into l ighter  p roduc t s  and :hydrocarbon 
gases, bu t  i t  is recent ly  repor ted  t h a t  the  p r i m a r y  
product  is asphal t .  As to the  cha r ac t e r  of the  p roduc t s  
formed, the subject  is still exceedingly complex, bu t  
cur ren t  s tudies  of  t he  middle oil a r e  developing c o n -  
siderable in teres t  and  probably wi l l  lead to p roduc t s  
of commerc ia l  value.  The isolat ion of  severa l  po ly-  
nuclear  a r o m a t i c  compounds of  h igh  molecular  w e i g h t  

1148. . Carthage  Hydrocol  t o  Use Hidalgo The  process works  a t  atm0spherie p r e s s u r e  and a t  a 1944, pp. 487-4S9• has a l ready  been reported. The  synthesis  of  M e O H  
County Natura l  Gas. Vol. 95, No• S, 1946, pp .  44, 46• tsemperamre of 190°-210 ° C. The g a s e s  used for  the "'i: An editorial  u rg ing  grea te r  Bri t i sh  development a n d  and otber  hydrocarbons  f rom CO a n d  H~ is dlsenssed n t  
Most of the  na tu ra l  gas  to be used in ,,as01ine con- ynthesis  are  w a t e r  ga s  or  Cracked coke oven gas, both utilization of the  Fiseber-Tropsch process for the  pro-  some length nnd t he  thermodynmnies  a n d  t h e  mech-  

vers ion  a t  the Car thage  Hvdrocol  p lant  will be supplied of  wi t ch  : a re  carefu l ly  purified, pa r t i cu l a r l y  from ~ duction of  l iquid fuels f rom Bri t ish  coal• The point  anism of the  processes set for th  in detail.  Considers  . 
by fields in Hidalgo Count~, TexaS. Both the La  G l o r i a  : organ/c S, in o rder  to prevent the r a p i d  deterioration is emphas ized ,  based ou the  recen t  lecture by J . G .  commercial  development  of the  synthet ic  oil processes  

i Corp .  und the Gulf  State~ 0i l  Co. stockholders in t h e  ~fhthe~ataly  ~t (Ni - i l -Mn precipi tated:on kieselguhr).  King before the  Jun io r  Ins t i tu t ion o f  Engineers thai: and tl eir  economic possibilities. 
Hydrocol  plant, own production in ' these fields. Hydro-  : e h• drÙcarbons f o r m e d  range f r o m  petrol  to Solid the higieal development  i.~ t o w a r d  eombiniug c o a l  : . ~ee abs. 930 .... • : : 

carbonizatien wi th  tbe Fischer:Tropsch Synthesis,  : 1162. G k t ' c E ~ ,  .4.. W., ~xn T~XL0~, H~ S. Inf luence of  
whereby only 3.45 tous o f  coal "would be required t o  Tempera tu re  Pressure  and Suppor t in~ M~iterial f o r  

col is now negotiat ing a contract  with the Brownsvil le  paraffin wax~ the respect ive quant/ ty be ing  about  ~/.~ of !! 
Naviga t ion  Dis t r i c t  for  construction of tile gasoline- P troiS'and .~ 6f  fuel and i~eary oils. No detailed in- 
conversion plant. --in es t imated  55 miles of gas  line will : format ion is as  ye t  avai lable  w i t h r e g a r d  to the  yield produce i ton of  pr inmry preduet  a t  a thermal efficiency the Cata lys t  on rile Adsorption of  Gases  by Nickel .  

: t r anspor t  the gas f rom the fe tds  to t h e p l a n t  o b t a i n e d  on the large-scale plant  and  the  cost O f  ~::: of 42% ins tead  of  t h e  25% usual ly  u u o t e d .  Jour.  Am.  Chem• Soc.. sol. 45, 1923, pp. 920-92S; 
1149. • : Synthet ic  Research Vol 9S No S operation. I f  the  process should p rove  economical, :i 1158. : - .  Reconstructed RuhrchemieCo.  Vo1.127,  Chem. kbs .  sol. 17 1923 p. 1913, : :. 

1946, p 52 . . . .  ' " ' t h e  Ruhrchemie will  erect an ins ta l la t ion  of some -:'. 1947, p. 174. I so therms  of  fl~e absorption o f  I~- on Ni, us ing  N= : : 
• " magnitude.  Likewise  the Colliery T i c t o r  a t  Rauxel ~ ~i Nearly 5,000 w 0 r k e r s a r e  now employed in the Ruhr -  a re ference  gas, show tha t  t he re  exists a definite • I t  is announced by 5. k.: Glen, Minister of  Resources; : contemplates erect ion of a" plant  ~ ' i th  a n  a mua l  ca: i~:;Li as  

t h a t  Canada is giving ser ious  at tent ion to development  pae l tv  of o5 (Do tons o f  netrol Tim n r i m n v v  abeÙde , f  ' ~  chemic works ;  only rare ly  has  i t  employed as  m a n y  sa tura t ion capaici ty  of Ni f o r  H2. which depends on 
of synthet ic  fuel processes• A sum Of 850,000 has  been this ~lant-i:: "^ ~-•~ ~-- : : : J - -  "~- - :  " - - - - ' ; ~ • "  ~ro-=~'r" : ~ |  worl~ers in: the past .  The  N2 p lan t  i s  working With 3 the tempera ture .  A value of  approximate ly  2,500 eel. 
voted fo r  a small-seal~ aline a t , , +  ~n n ¢ * , ~ ,  * . . . . . . . .  ~ l, ~ o t ,  ~.~u a n  uut,~[ zvr [ue ~as  tpre~nmaoly -¢v,~ 

:: m e a t  wi th  synthetic liquid ~tlel. ~ A 'n~o~cia l~as"~een  ~ : ) . n o t  r eqmred  m t h e  synthetic NH,: w o r k s a t t a c h e d  :~.~.~| 8-hr. shi f ts  daily, and as  soon as  permission is g ran ted  • per  gin: tool. h a s  been deduced f r o m  var ia t ion  of  t h e  : 
for the processing of coal-H: the  works w/ll extend i t s  sa turat ion p ressure  with t e m p e r a t u r e : f o r  the  h e a t  Of : 

s e n t  to Germany to invest igate  p lants ,  a n d  research ~e~°m+erY~Yi~.synt]~et~2~ ' 5°~'- k s  a t  Schol.ven, ~ |  aciivities to produce  synthetic gasoline and other  prod-  adsorption of  H.~ on ~ ,  whereas  by :a different  m e t h o d  " 
• will  ex t end  to  a l l  f ~ r , ~  ~ f  ~V,~,ndo~,+~^,,: A v ~  : ~ g . . . . . . .  ~ , ~ o o , a n  ~,a[e w o m e r y  l~ocl-=ling- ~.~ 

resea rch  board will be" ~ t  ~m t~ a ~  ~ ,  • ~ . . "  =' : h a u s e n c h a s  the : s a m e  '-ob2ect m we~-  b u t  i n t e n d s  to ! ~  ucts such as alcohol~ lnbr icat ing oil : fa t ty  acids and R idea l  obtained a va lue  of 12 000 Cal. The  use of  a n  
d e t e r g e n t s .  ":i: " !:" ~ :  ..... . . . .  : - : :: /herr n~aterial fo r  ca ta lys t  s u p p o r ~  increases g r e a t l y - - -  

~- -~- : -  - . ,  . . . . . .  Ùreran pro- employ the hydrogenat ion  process Of :tile I .  G: Farben-  1i59. . Gas,  Synfiiesis : Demonst ra t  On P lan t :  : the adsbrpt ive  capac i ty  pet' gin. o £  N i  and y/elds a 
VoL 132, 1950. 'p: 654; : . . : catalyst  calmble:  of s t and ing  m m r e  severe  h e a t  t r ea t -  : 

: ~ a m  of fuel research. . Industrie.  i f  the  exper iments  with hydrogenat ion  o f  :~-~ 
: • :: 1150. :G~s J o ~ . x . ~ .  Ind i rec t  Hydrogenat i0n.  Vol: 215,  : Coal now ~, c a r r i e d  Out a t :  0ppau Yield sat isfactory 
• : : 1936, p. 432 ;~ Colliery: Guard.  sol• 153, 1936, p 419 resul t s  . . . . .  , , . : ~  " General, br ief  description of the United S t a t e sBureau= :  ment.:: . . . . .  

: Ko~pers  Co. is closely: ident~fied:with the: Fischer-: : l i~3 .  G.¢S WORL~ S y n t h e t i c  -~Iethli i i c 0 h 0 i :  S o t : s 2  ~::.~ ~ : o f  .Mines synthet ic  liquid fuels demonstrat ion:plant .  1163. 'G.~U~EU, : A .  ~V•, .~.QD WhICH:r, C.  C. C0al a s  : 
- Tropsch  p rocess •  I n  1935, the  K0ppers  Co. of  E s s e n :  ::  1925, p 416: : " . . . .  - : " ~ " i i 5 9 a :  , :~-nierican G'as-S,,fithes s EX-'~riinenf R e l a t e d  to the  Liquld~Fuel  Indus t ry :  Min. Cong.  : ' 

rece ived an  order to supply the p lan t  to prodnce the Synthetic nro,~u,t~n,~ "¢ .~ . . . . .  . : Vol" 135 195 ~" pp 423~4~4: " ~" " J o u n  : v01.' 80, NO. 4, 1944, p p  27-35; Chem .%.bs : ' '  " 
mix tu re  of CO and H.  ( t he  "synthesis  -as"~ n ~ . . . . . . .  : . . . . . . . . . . . . . .  : ~ e u n  ~s n o w  successrm on ~':7~ " " ' - '  • . . . . . . .  sol 33 1944 p 3446. : ! 

: for  this  process This  order  c0m~'rise~d + ~  :~7~=~"~'~ : : a. co.mmercml scale• I n  1921 P a t a r t  a n d  in 19-~2 ~he ~ . ~  : Summary  o f  a report: of the second integrated p l a n t  . . . . . . . .  
~ ,  . : - ~ .  . _ .  •~" ~ ~-~ ' . . . . .  = ~ :  ~na~scne Auilin Co• patented tim ca ta lys i s  of  CO and ~ ~=~.~: test at  the B u r e a u  of Mines Fischer-Tropsch demon-  Br ief  deseript ious of the  Berg ius  Fischer-Tropseh,  
m e  p m n s  ~o produce m a sumc~ently pure condition the 'H~ a t  high pressures  a n d  modera te  t e m p e r a t u r e s  in '  ~ i l  :' :strati0n p lan t  a t  Louisiana,  Mo:, a t  the end Of a 2 5 - d a y  : and Pott-Broel/e :processes. 

: gases  for  t h e  Fischer  Tropscb instal lat ion a t  Bream- :  :: t he  presence of catalysts•  T h e  reactions a r e "  :- G.~u~:H.~.~,S.  S•:: S e e  abs; 2888 2889 2890: : :  : 
: :  kohle-Benzin: A'-G., Rulf land,  f o r : t h e  Brannkohle  . . . . . . .  ; " ~'~ " o ~ : - - - =  : " ..... ":~i]~ . . . . . .  G~)DEC~OX, H / S e e  a b l  250 :  ' : : :  - 1164. G ~ x ~ . ~ ' ,  S: S. ; : ix~ ROirs~,:V. A. : [Role o f  ! • 

i i': : : . :  Benzin A.-G., Berlin. T h e f i r s t  section of t im:plant ha~ a : t a )  ~O-~--tt--~GH, OH . . . . . .  i160. G~US~R,: A. ~V. Gasification of  Solid and Liquiff  : Sorption of  Ni t rogen in the  Mechanism of A m m o n i a  c a p a c i t y o f  900,000cu. i t .  of  Svnthesisgas per  hr., which  :~ : [ ~ ( b )  CH~0H+H.~CH~:-}-H.~O. : , .:~ : :. "~2~:~i 
corresponds to  a y e a r l y  product ion of  25,000 tons  Of : ~  :(C): C H ~ O H ~ = C 0 ~ C H ~ C 0 ~ :  : ::::~ :~ ]}  F u e l s .  P h v s i c a l  Chemistry and  Technology of Fuels  .Syn~he~s in  t h e  P re sence .o f .Techa i ca  ! I r o n  Cata -  

.... p r i m a r y  products. The  K0ppers  p lant  a t  Braunkohle-:  : :  . . . . . .  :~;~; " " 2 1 s t  A n n  l~riestley Lectures  Penhsylvauin s tore  C o l - :  !ysl:•j J o u r . : ~ n y s .  t:nem: ( u .  ~• ~ R.)  sol. 11 1938 : " 
: ~ : :  ":: Benzin i . -G.  was  pu t  into operation in Ant i l  1 9 3 6  R e a c t i n n ' ( a )  is f a v o r e d  b:r high pressures ,  s / n c e i t i s  " ~ 'J l :  :"le~e Sture ~01io,~ p ,  ~o~=r',,~, ~ . - ~ - ~ ' , , ,  ~.,~.oa : pp• 569-577" Chem. Abs~vol. 33 1939, p 4386: : . . . . .  

Since then Koppers has  received a fu r the r  nr  aeeompamed by a d~mmution i n ' v o l u m e  Reactions ~£!i ~ - No. ~ 1947 pp 138-144 " - ' ' Adsorp t ion  Of N~ 'and ~ On ~echnical c a t a ly s t  340  : 
. . . . .  . . . . . . . . . .  _ . . . .  tier f o r . : :  ~ : " " ~ "  ~ " " (composition is  not  disclosed) w a s  invest igated a t  the extension 0 f ' t h i s i n s t a i l a t i 0 n  to preduCe'.an a d d i ' -  : (b) e n d ' ( c )  are~:unaffected b.vpressure,  since t h e r e i s  "Describes gas-making processes t h a t  depend u p o n  _1347_425oand ,184o_230o  respectivelv,  a t a c e n s t a n t  : : 

t lonal  4-~nnnn" . . . . . . . . . . . . . . . .  _ _ _. " ,  n o  change in  Volume: bu t  Since they a r e  end0thermlc ~_':~ ~,;~ ]~eat a n d t h 0 s e  w h i c h  involve reactions of  hot C wi th  
Producti°n'°~wl~i~h~'~ n~v~n[~esv~sllg~: : e r d ~ "  ~ 1  ~he e : f rom !ef t  t0 ng.ht, .they a re  favored by  h igh  tempera-  ~ ' ' " " " " ' " " ' ' ' . . . . . . .  435 ram. With  :H~, a definite s o r p t i o n  : i : : s t ~ m  dud CO:, such a s  w a t e r  gas ,  producer gas, oiL-" :pre~ssure:°f 

obse rved  in :the region~beiow 250 ° K : and  ::': Braunkohle-Benzin A ea , , ~ + , .  ~ . . . . , _ ~ ,  ~ r a r e s .  ~ y  ~eepmg m e  tempera ture  low t h e  production ~:~:~  asa  synthesis gas .  Discusses the  thermodynamic  d a t a  : p rocess  was  
:: :: : t hes i s  gases :from br0~n-~oa{ ~ r ~ q u e t ~ u ~ t  ~e0~Yer of  C H ~ 0 H i s  favored.  W i ~ o a  special Saline catalyzer  ~ ! < ~  ;~nnec ted 'wi th  these  reactions and  tiie physical c h e m i s -  : . a n o ~ e r  u p  :to: 500° K,  Th e ene rgy  o f  ac t iva~on  of  

p i an t  ordered • in  193 .~ b ~ *~^ ~ : , - :  - -  , :  : .m. oz ~ u  an~;z  of  H:  a t  ~ 0  a rm;  a n d  220°:-300" C.  , ~ , : ~ :  try thereof. S o m e  results  of eommerc ia lp l an t  tes ts  a t  ~ e  ~ow-~.umperature process  increased  from 7,-00 tO' :, : : ' i  
~ . y . .  ~ tuv  :~uwupreussen  ~ o m - . w n l  Yield ! . 3 6 : k g .  of  CH~0H o f  remarkable~:puri ty,  ' ; ~ ! ~ : ~ - p - ~ a l l ,  .B .C . , :  on an  0~=blown g a s  producer  u t i l i z ing ' :  lu,6~0 cal. ]per mol . , 'w i th  increase .0~ surface  f r o m  0.5::~ 

.... pa.n.y, .~aomnerg, zdentification of  the  Koppers  Co .  f r ee  from a ldehydes  a n d : a c e t 0 n e  in  a n  : a p p a r a t u s ~ J ~ i ; ~ : ~ n t h r a e i t e '  cdal a r e  presented" T w o  new~asif icaf l0~ :"  ,to 3:5' cm.-" O n e : t y p e : o f  N,  sorpf lon was  o b s e r v e d ,  ~:: 
w}m the  Fmcher-Tropsch process has been carr led a s imi la r  to tha t  used .for synthesis  of NH~. By raising.  ~ c o e s s e s  Of m a j o r  interest,  the  Lurg i  and tt~e Winkler  The e n e r g y  Of a c t i v a t i o n  o f  : low-tenlperature adSorl~ (, : 
s tag  e ~arther.  Or ig ina l l~  t h e  Koppers CO. had  to pro- : t h e  tempera ture  higher ,  alc0hols and CH,  a r e  produced { ~ ' ! i ) ! ~  a ~  given de ta i led  consideration. : ' : tI0n o f  N: w a s  ca!enlated to be :equa l  to 1,500 cal. '  pe r  :!~ 
vide t he  synthesis gases  .onl~ b u t  now the : a l r ange -  :? : The  economic impor t ance  of th s r eac t ion  is evident. ' : ~ * ~ ' : ~ 1 5 1  ~ ~ . . _ ~ . . ._  : _ .  _ ~ reÙl: T h e  difference in the Catalytic ac t iv i ty  of t h e  p r e - '  : : 

- ' :  " : : . . . .  :- . . . .  . . . . . . .  . . . . .  : ~  . . . . .  "~------. ~n~erc0nversmn oz  ~0na, ., .lquia ann: viously described Fe-Mo ca tay l s t  cannot  be  explained_: ~ 
m e a t  ha s  been e x t e n d e d  so tha t  F i r m a  Heint ich  115t.  --------' . :Liquld Fuels  a n d  the  :Gas  Industry.  ~ : : ~ : ~ O a s e b u s  F u e l s .  Physical~ChemiStry and Tech~ol0~-:y by  difference in the  magni tude  of  to ta l  surface,  s i n c e  : 
Koppers  G.m.b.H., as  genera l  contractors,  h a v e  Charge : :  VoL 83, 1.~25, p p .  8-9 (Suppl.} ; Chem: Abs , :vo i .  20, ~ ; ~ ' : ~  ~ oz J ~ u e l s / 2 1 s t  .~nn. Pr les t lev  Lectures  Pennsy lvan ia  : " the  var i s t i0n  o f  the la t ter  was  inverse  to the v a r i a t i o n  ' 

~ : ~ ( ~ : ~ S t a t e  College, S ta te  College,?Pa:, 1947, pp: 43-63.  ": : in the  ea ta iy t ic  act ivi ty .  The  ve lo6 i ty  o f  s 0 r p t i 0 n  o f  the  designing, and the  supervision of the ereetion~ : 1926, p. 9S0. . : • : 
:, and: Star t ing Of t h e  whole  of  the  p l an t  for  t h e  predUe:.  ; LiqUid-fuel ~roduetion should be t aken  over  by t h e  ~ ~ - ~  t 

: : t i o n  of  liquid pewer  ~fuels. This  p lant  iS' to ' p r o d u c e  : : gds ind~ist~y and not  allowed to becOme a Corn titor i ral  p rocedure  in the commerc ia l ' hydrogena t ion  proces6 in t he  presence of this  c a t a ly s t  increased w i t h  : 
~ i ~ , o  :Coal is described Whereas  m Europe 4t r e q u i r e d  the increase of  t he  catalytic act ivi ty .  The  velocity o f  

. . . .  ~ 30,000 tons of  p r i m a r y  product  ~_~r ,year, th  ̂ = :,~,, . . . .  ~,a- m" o m e r  . . . .  nanus.- Synthet ic  . . . .  NH, is cited a s  a commercialpe ! ~ : . ~ : ~ o m  4--4:5 tons of  ~ coal t o  :produce 1 ton o f  g a s o l i n e ~  format ion  o f  1%rH~ a t  375, w a s  n e a r  t h a t  Of s o r p t i o h  
~ . % ~  an overall  t he rma l  efficiency of  about =42% t h e  Of N under  the  same cohd*tions The  e n r  : te r la ls  being blast  f u r n a c e  coke; a n d  coke oven gas.:  under taking lost  to t h e  gas ' indus t ry :  T h e  production .-,, ,-~' , ~ .  . . . .  ". " , e g y  of  acti~ - 

• : : T h e : p r o d u c t s  will consist  o f  motor  • s p i r i t  (benzine),  o f  liquid fuels f r o m  coal  and wa t e r  ga s  i s  discussed. ~ ! i { ~ ? n  of gasoline can  be preduced on an  improved p lan t  t h a t  Of the sorpt ion of  N,. : _ /:  : : : : ~ : : :  : ' : .  : : . . . .  ~ _ ~ , ' . ~  ~rean of  Mines  has recently demonstrated t h a t  :1 va t l en-of  the  synthesis  was  considerably l o w e r  t h a n  - . :  
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1165. ~ [Comparat ive  Characterist ics of  the  Ad- on geological problems. There  w e r e  formed a t  500 ~- 

1145 ; Chem. Abs., e e l  1, 1906, p. 274. 
: B0udouard (see a b s .  821) determined t h e  ra t io  : KOH: contained C0, 23.26% ; H:, 75~Jc3~ ; OHm, 0.15% ; 

CO i C02, in the equilibrimn between C0 s team C0:, and iN_. (probably f rom the a , r ) ,  1.2, Zc. Fe :0 , ,  heated 

i: I 

. . . . . . . . . . . .  - LITERATURE.- ABSTRACTS "_  ' _ 151: : 

adsorbed on the  gel. T h e  alcohol is then  recovered by Su rvey  of  tlie production o f  synthe t ic  fuels  accord ing  
sorpt ive and Catalytic Proper t ies  of  Variously Pro- 600 ° and  a t  800°-900 ° : H,, 95.23 and o-3.17; OH,, 1.77 being di.~!alaced by a highly po la r  liquid such a s  ~ Ie0H,  to Bergius and Fischer-Tropseh syntheses,  and  t he i r  
p a r e d  Synthetic Ammonia  I ron  Catalysts.]  Eour. and  3.44; CO, 0.00 and 65.10; and CO~ 0.00 and  8.33. ]~t0H, acetone,  diethylether ,  etc., which  l ikewise pref-  development  in impor tan t  countr ies .  : 
Phys.  Chem. (U. S. S .R . )  eel. 13, 1939, pp. 593-599 ; I t  is believed tha t  the high pressures  within the  ear th 's  erably r e m a i n s  a t tached  to the  gel. T h e  gel is then  GEm~a,  F. V, r. ,.qce abs.  2769. 
Chem. Abs. eel .  34 1940, i). 16~3. : c rus t  would also produce the cyclic ~ydroearbons of regenerated by being t rea ted  w i t h  a n  excess (1 : 1,000) 1178. ~Em~si~m~; Y. [Act iv i t ies  of  Components  of  
Adsorption isotherms for  H~ and N: on 2 Fe  ca ta lys ts  petroleum, of hot  g a s  (N~, CO:). a t  150% The  process works  best  Austenite .]  Acts. phys icochim.  U. S. S. R., eel .  18, 

p romoted  by 2% AI:0~ a re  given for  t empera tures  184 ° -  1169. - - .  [Action of Mixtures  of Carbon .Monoxide a t  room t e m p e r a t u r e  and wi th  a highly porous  g ranu la r  1943, pp. 275 -~9  ; Chem. Abs.,  vol. 38, 1944, p. 5717. 
425°.- Physical adsorption was  found a t  184 °, 2 tvpes  and Hydrogen  o r  of Carbon Dioxide and Hydrogen gel of  0.5-1 ram. size. The  adsorption o f  the  gel fo r  
of  ac t ivated adsorption a t  250°-42.~ ° on the  s intered on the  Oxides of  Iron.]  Compt. rend., eel. 151,1910, alcohols e m b r a c e s  the  whole range  f rom O1 to O._~ and Thermodynamic  me thod  is  g iven  for  the  calcula t ion 
ca t a ly s t  only. For  the NH= synthesis a t  360°:385 ° the higher and  becomes somewha t  selective a s  the  chains  of  t he  activities and  f ree  energ ies  of  a b ina ry  solution 

f r o m  the  gas-solution equi l ibr ium constants.  T h e  ae- pp. 355-359 ; C h e m  Abs., eel .  5, 1911, p. 2605 
. . . .  lengthen. ca ta ly t ic  activity of the  sintered catalyst  w a s  pro- Finely  divided Fe~0, was  heated for  11 hr.  a t  -Z00 o t ivi t les  of  the components F e - C  and  Fe-Fe=C a t  800 ° -  

per t iona l  to the act ivated adsorption, in a mix tu re  of  3 eel. of CO and 1 of H~ The product 1173. GE~f-~SS.~[E~, - - .  Semiworks E x p e r i m e n t s  on the  1,100" are  calculated on t h e  bas is  of  the  equi l ibr ium 
1160. GAUTIEe, A. [Action of Carbon ~Ionoxide on is  a mix tu re  of C, .Fe0, and Fe~C. Boiled wi th  dilute 0xo Process.  Office Publication Board  Bept.,  PB  853, constants  between aus ten t te  a n d  CO~--FCO. T h e  v a l u e s  

S team a t  Bed Heat ,  and Action of Hydrogen on H,SO~, i t  yields a mixtm'e  of CH~ and H.-. With  steam : | 19~2, 5 pp. of .K~ a t  800 °, 850 °, and  900 ° K. . 'u 'e ,  respectively, 268.8 
Carbon Dioxide.] Bull.  soc. chim., eel. 35, 1906, pp: : : a t  100 ° it  also yields CH~ and H:, b u t  at  650 ~ the OH, ' i : . |  Oxo process  was  developed on pi lot-plant  scale ae- N_-, 510 _A'. and  962 N_., w h e r e  N= is t he  mole f r ac t ion  of  
929-934 ; Compt.  r e n d .  eel. 142, 1906, pp. 1382-1387 ; d isappears  ahnost  entirely, and CO.- takes its place. F e  : ! ( ]  cording to the  3Iaische procedure aided by the  Fischer- C in austenlte.  Since t h i s  m e a n s  t ha t  the  ac t iv i ty  
Jour .  See. Chem. Ind.  (London),  eel. 25, 1906, p. (coated on pumice) was  heated to 1,250 ° in a s t ream of : .)! |  synthesis ca ta lys t .  Describes plant ,  olefin :product, Coefficient is prac t icany uni ty ,  aus teni te  can be  eonsid- :~ 

2H..+CO:'; and the result ing gases, a f te r  washing with 2. ~| eatalyst, and  gases, e r e d a  regular  solution of  a r e g u l a r  modification o f  ea r :  
~ined C0, 23.26%; H.-, 75.93c~ ; OH,, 0.15%; :i::'-~| 1174. - - .  Application of the Oxo Renct ion to ole- bide Fe~C(r) in "/-ferrite a t  S00°-1,100 °. The  f r e e  ~:i 
0bab]y f rom the a i r )  1.27~c. Fe.-O~, heated -~'i~;~ . finic.Mineral Oil Products .  Scientific Contrib. 8, Lab- energy of  formatiou Of cement i t e  :is smal l  and positive. 

2n a mix tu re  of eqnal vohimes of CO a n d  H.- for  2 hr., ~:~=~ Oratory, ~Ierseburg Ammonia  P lan t  Apri l  1943 ; Office : T h e  integral  heats of  solut ion 0f :carbide  and the  soln- 
and  H~ a t  different t empera tu res ;  and H a h n  (see abs. yielded a product  hav ing  propert ies  s imilar  fo those : i : |  Publication Board  Rept., PB 867, l p .  bilities of a "re&mlar" carbide '  modifieation i n F e  a r e  

C O X H - 0  , " 
1310) determined the coefficient K=-CO:XH-" . . . . . . ,  a t  dif- suggested°f vaselinethatandcotheinSimplethe depthsS°lid hydrocarbonS.of the  ear th  (eitherIt is ':::!/.~| Possibility. of  using olefin products  f r o m  var ious  given a s :  Fe,C(/~) in F e ( 7 ) .  10i243 cal. ; F e a C ( ~ )  ia 
f e ren t  temperatures.  T h e  a u t i  o r  shows that,  when wi th  or  wi thout  H:) has  reacted w i t h  redueible oxides, J - i |  sources in the  Oxo-reaction was  invest igated.  ~-k[ost of  a s a tu ra t ed  sointion, 5,000-7,000 cal. ~ This  l a t t e r  medi-  
a cu r r en t  of C0, mixed wi th  a va ry ing  excess of s team,  is passed through a porcelain tube  heated to 1,200 ° -  fo rming  carbides, whieh later ,  a t  teniperntures  below :<~|  the mater in ls  .nsed required no p re l iminary  refining, fication is found to be less s table  than  cementi te .  The  
1,250 ° C. at  the ra te  of  about  1 l i ter  of tim mixed g a s e s  red  heat ,  reacted with s t e a m  and formed t h e  hydro- 7 : ~  Somewhat h ighe r  t empera tn re  was  requi red  than  wi th  .... reenl ts  indleote t h a t  the  d a t a  of Bramley  a n d  Lord  , or ii;~| olefins f rom t h e  Fischer  synthesis  and-convers ion Was (see a b s  330) :are probably  v i t i a t ed  by some so r t  :of 

volcanic  regions also somewha t  less  (abOut 50%) than  w a s  to be ex- " : '  p e r  hr .  or when a d r y  mix ture  of equal volumes o f  carbons issuing from the ea r th  in sys temat ic  e r r o r .  ,:::: 
CO_-'and 1:1".. is:similarly: t reated a t  1300 * the  reac t ion  dePOSited as petrolesm. . . . . .  :iii~:~ pected -from ana lys i s  of  the  samples .  Hydrogena t ion  1179. GEaDES, ~ -  [ P r e p a r a t i o n  of  "Water Gas  F r o m  
proceeds until  the vohune Of H.. is about  double t h a t  of : : 1170: GEBHAaD. l~., HAXEM2,.X.~', H. ,  A.~n 80HaADEn, "~" :;S~; was  influenced b y  the  S content  and  the hoiling range  Brown Coal in the  Pintsch-]Killebrand Genera to r . ]  
CO. : T he  reactiens eorrespond with the  equat ions :  [Mar tens i te  Systen].] Arch.  Eisenhiittenw:, eel. 2, ~ ] : of the oils ; t h e  higher  boiling fract ions l lydrogenat ing -: .  Braunkoh le  eel. 34 1935 "pp.  193-197, 216-219 

: ~ : :Chem. Abs., vot~ 30, 1936, p.  5762)~ : . . . .  : 3CO-}-g H..0----CO-{-H:O-52 H:+2CO=. 3 C 0 : + 3  H= ~" 1929, pp. 763-771 ;. Chem. Abs:, eel .  23, 1929, p. 36,18, ~ the most sa t isfactor i ly .  In  those products,  wi th  which 
° " ' " • Describes new  p rocess  u s ing  br iquets  and opera t ing  CO-}-H:O+~ H:-}--C0.-. Under  these eond~hons, any  ' T h e r m a l  and-photomicrograpbie-investigation of~ hydrogenation of  t h e  in termedia te  a ldehydes did not  

mix tu re  of CO," steam, H.. , 'and ,CO: tends t o w a r d  the . mar tensi te ;  using electrolytic Fe  and:steels wi th  C con- ~ : ~  . ~ . .  occur smoothly; t h e  Co=.C fo rmed  was  still  capable  of  continuously wi thout  0.-. T h e  !arocess is p a r t i c u l a r l y  
composition, C0-}-H:O-}=2H:+2:CO: s m a l l  (luantiti'es : .  t e n t - r a n g i n g  0.06-1:75~7~. "~ T h e  heterogeneity  ̀  of m a r - ~ ; ~ |  - reduction:without  difficulty to metall ic-C0 so t ha t  the.  ~=: su i table  .fo~ producing, s y n t h e s i s . g a s  fo~ the  ~Fischer~ _'i:. : 
of  formic acid. but uo formaldehyde ,  nre produced, tensi le  i s  establtshed, a s  Well as  "tl~'e~lste'~i~e o-f a'" 

. : T h e s e  results  are  discussed wi th  reference to the  corn-:: ~ metas tab le  system of .Fe-C al loys . :  Photomicrogra]~ 
Position Of volcanic gases  and at tent ion iS directed to : : and a phase d i ag ram of t h e  nmrtensi te  svs tsm are : 

' t he  occurrence Of f o r m i c  acid in Certa in:hot  m i n e r a l :  e l u d e d .  I n  the metastable mu ' te f i s i te  eq~{ilibrium oz 
springs.  . . . . . :  ' ~ : : • e - F e o e c u r s  up to about  :0.19'~ C.  0 i - 0 . 3 7 %  :C, :m~ 

R ~ n v tensl te  1167. - - :  [ eaetions B e t v e e  H. drogen and  Car- ' J consists of ~-Fe and  heyni{e (o-phase), wh 
ben Monoxide and the .Ef fec t  of S team o n C a r b o n  0.37-0.9% C, heynite and hardeni te  (~-phase) are  t 

)% Monoxide a t  Ble~:ated Temperature : l :  C0mpt: r end . ,  const i tueuts  o f  mar tens i te .  Wi th  more  t h a n  0.9 
ee l .  150, 1910, pp.' 1564-1568 ;Bul l .  soc. ch im,  eel ,  7 (  : ~a quenched 's teel  contains ha rden i t e  and austenite, t 

: . - -, stes : 1910, pp. 765-768; Chem. Zentralb.,  1910, I I ;  p. o9o" aus%enite increasing as C increases.  I f  the  ~! c( 
_ C h e m .  Abs.~ eel. 6, 1912, p. 287; eel: 4 1910 pp. : ra ins  more  than  1,]-% C, the ~-phase crystall izes fr~ 

: ' : " 2251 3048. , : • the  7-Fe immediately.-  I f  the equilibrium is no t  co 
. . . . . . . . . . .  austen R duction 0 . . . .  v - "  - i ~ X m ~ " ~ _~^ : p l e t e lv  es tabl ished hardened steel contains : ~. e z w u ~  ~ = D e g n s a p p ' o . i  a ~ e l y a t a u u  ° ' e~ n ~ i l  

• . . r e s u  ~,ns m . ~ , e  ,orma~,on o~ ~ ,  ,~  ann some , ~ , .  : t h a n ' 0 9 %  C : ~ " :  ~ : ~ . ' 
• The  mutual  :reactions a r e  l imited and equil ibr ium is . . . . .  

- : : reached a t  approximately 1,000 °. The  format ion  of CH~ 1171: G ~ a x ~ ' h - - :  , ~ 0  SCRUFF, - - :  [Catab ' s t  Ply 
i s : f avored  b y a  higher  %. OH,  and by a grea te r  veloci ty and Syn the s i s  Instal la t ion a t  Harnes . ]  -FIAT 

' : , / / i :  i t0  preven~ i t s  splittiug off a t  red heat .  B e t w e e n  450 ° :K-29, f r a m e s  7005-7028; 1938; 'PB 70,218. ' 
. a n d  650 ° t r aces  o f  formoi are  f o r m e d  b u t  disappeai.  ' :  :Report  on inspeCtlon of  the  ca ta lys t  p l a n t  and S~ 

:': a g a i n  a t  950% O n  passing a mix ture  e l l  eel. CO and thesis *0salS a re  made i instal lat ion :at Harnes ,  Pr0~ 
• :6 eel.  ]K, a t  a speed of 1 I. per  hr . - through a porcelain ; the: i nc rease  of: the ou tpu t  and for e l imina t ing  Cert~ 

tube  heated to 1 200 ° there w a s  obtained,  a f t e r  r e -  exist ing deficiencies. - :, 
: . m 0 v a l  of the CO a n d  CO~ f rom t h e  end gas a m ix tu r e  i172 GEISELER - -  Separation of Al~;oh01s F r 0 m  Th 

, . . . .  / l h ,  . o f  99.8%,Eh,and 0 . 2 ~ C H t  At:  1,800: a n d :  a 3  t imes  • < ~[ ix~ures  W i t h  Hydroca rbons :  :: sclentiflc/Co~ 
grea.~er gas_veracity; ~&~,7o ~:h one ±.~vTo u n ,  wer  e . l l , : L a b o r a t o r y ,  Merseburg A m m o n i a  Plant ,  

• oDtamea .  ~t:ne higher  velocity thus appears  to p r e v e n t  . 19~3; Office Publicat ion Board  Rept  PB. 870 2.] 
. : ,  , -decom.os*t!0n o f  the:OH, formed. : .  ; ;  . .  : : , : Fol lowing t h e  work  o f  H .  P:' K a u f m a n n  on the"Sl 

• - : , 11~ M. ~}AUTLERrA. Al~D ~LAUS~I~kNI~" 1 ~. [Action 01 i r o n  - a r a t l o n  of  f a t t y  acids bv adsorutlon on silica gel e 
. . . .  " a n d  I t s  Ox,des a t  Red H e a t - o n  Carbon M0n0mde:]  : te-mut-s were-,~a~da {:oseu'ar-a-te:-~a~-mix'{ur-e - - ' 

Compt rend eel 151 1910 pp 16-22 Chem Zen n n r n - . . . . . . . . .  ; • " a d hydroca*:b0 s a tsi g f rom the  
of alcoli~ 

Fischer-Trop~ 
. tralb, ,  1910, I I ,  p. 729 ; Chem. Abs. e e l  5 1911 p. 53: medium-pressure:  synthesis; The  method has  f0 ~ 

: :  :~ .  :: Acti0h O f ' C O : o n  F e  yie!ds C: carbldes, and CO, I f  basis  the  difference in  the  heats  of wet t ing of  alcolr 
:: . ,  t h e  oxides are  mixed With Fe  CO.- f ree  O and s e v e r a l  and: hydrocarbons.  The  process iS covered I)~ Germ . . . . . .  . :), ~. 
: carb ides  of which t h e  mos t  probable are  F e = C  and  "~ P a t e n t  Applications I 72,811, IVd/12o,  O.Z. 1357~ 
- ' ~ Fe~C,--the former  m o r e  easily a t tacked by H~SO~---are I 73,795, IV-d/12o,  O.Z.. 13,831. The  aleohol-hy 

" ' .  formed.  The action of acids upen the  carbides  thus  . carbon mix tu r e  is mixed  thoroughly with the. ac:fl 
'. f o r m e d  gave CEL, ~ . ,  and a smal l  a m o u n t  of pe t ro leum gel ,  which  :is then washed  wi th  a low-boiling hY,~ 

: ' compounds.  The  action of s team a t  red  hea t  u p o n  the  ca rbon  (petroleum ether,  benzine, ligroin, beazol)~ 
ca rb ides  formed as above was  studied fo r  i ts  bea r ing  r emove  the  adsorbed hydrocarbon leaving t h e a  le el 

. . . . . . .  : v ~  

Incompletely hydrogena ted  la:oducts a f t e r  Separat ion:  Tropsch benzine synthes is . .  By~l~.til~zing t h e  end ga s ~, ' 
of the eatalysl~ were  entirely free" of meta l  Tbe  com- h ' om :the benzine synthes is  f o r  hea t i ng  the gene ra to r  :'~ 
plete hydrogenat ion to alcohol could then be carr ied ' and  With a briquet cost of 8 1~-%I 1)or ton the benzine can  - -  : 
out smoothly a n d  witli0ut 10ss wi th  the  sulfide cata lys t  : be produced for  83  9f,  per  k g :  : : ~ : 

', a t  r emarkably  . . . . . .  low tempera tu res  The  alcOhols rec0v: 1180. QERLACH':, ~r,. AND V0~" RE-~NE~]~A.'%iPFF.,. , ,..,'J[ [i%,fag - . 
ered either by  distillation or by esterification With boric : netic Prouerties of NiCkel Supersa tu ra ted  W i t h  Car- 

' acid, a re  w a t e r  c l ea r  or  pole yellow liquids of a pleas: bon.] Naturwissenschaf ten  eel. ~ 3i,  1943, :  p. 96; : . : :  
rag, weakly a romat i c  odor !roving a low mel t ing  point  : Chem Abs. eel. 37 1943: p.  4999. " : - 

'~::(: eayc~i~ ~a~rab!%highicde~lylt~ld:~e~paPversnmtiY:r ~ t 1~ ! wltAtnOmarleO:~n:~e~peSe atOfr e ~a~rasduO~rsm~r~na~n.i~ ~ : 
~::: _other alcohols.:- The  alcohol s u l f a t e s  a r e . g o 0 d  de te rs - -  : ~ .  - " - ' . . . .  - " nn " o m tern 
! :  gents, and the i r  h igh  solubility makes  possible the  u s e  ~ lrStre:etri~,~0t~ ° z~?~etem2er~a~uer~:r~eeg%::r:~s nor" ..:i: 
: : o tmember s  a s  high as  C~ for  the above .purpose. mPe~ll~: hetwecn LI200° anCd +50 e :and remains  cons t an t :  
::,i::11.75, G~NrE:Civi~. [Underground Gasification of Coals . f r o m  50 ° up to: 300 °. i n  th is  r a n g e  no s a t u r a t i o n  is  : 
:~'~ . /!n the u.:  s: S~ R.] Vol. 122, N0: 9 ,1940 ;pp ;  66-68~ r e a c h e d ,  e v e n : a t  3 ,000=oers teds :  N u m e r o u s  Cur ie  • 
~i • G ives  genera l  revlew:0f the methods  followed in Bus-: points a re  in this r a n g e .  :: T h e  % , r e m a n e n c e  increases::  . . :  
~ s i a  .(gee abs  1, 1628, 3698) The  operat ion may  be under  • 0% T h i s : b e h a v l o r : i s  a t t r ibuted  t o  t h e  . f a c t s  ; .: : 

'~:::soYvaried t h a t  different  types"0f  gases  fo r  different  t ha t  the  alloy is a definite f e r romagne t i c ' subs tanCe  o f -  
~.~ecifie'uses Can be produced as, fo r  example,  f o r ' t h e  ' a Curie tempera ture  about  500 plus  a number :o f  ferro-::  ,. 
=syhthests o f : l ~ H ,  or :hydrocarbonS b y  the  Fischer~ : m a g n e t i c  Ni--C alloys of: decreas ing  or  i n d e f i n i t e  C : 
:~r0psch process .  The  a v e r a g e  e0st 0f  ga~ pr0duced ' in .  content,  a n d  tha t  C separates:  and- the :aUoy g r a d u a l l y  
~,this Way Is abou t  ~ t ha t  of the  producer  gas a n d  t h e  approaches  p u r e  l~i w i th  g r a d u a l  r | s e  of  t he  Cur ie  : ' / ; .  
• "coSt:of p l an t  t h e r e f o r e  about  6 9 - 7 0 %  of the  cost  of  t empera tu re  and: ha rden ing .  A f t e r  separa t ion  Of al l  , 2  

ater:ga~ p l an t  ' ~ . t he  C the  normal  charac te r  r eappear s .  Af t e r  "nnealing::: . . . .  
~?i{";,,-- '.~," ---: ~ : : ' - J  :" : :  • : : ~ : a t : 6 0 0  , the tempera ture  c u r v e  of .magnet ic  Sa tu ra t i 0m -~ : i 

- ~ .~i i~  ~r [J~'lnifllZai:lon j ~  ~ ' l n a u s t r l e  c h i m i - i g n 0 r m a l  . . . . .  ' : - .: . . ~.. I 
~i~u.e, voi. 38, Zune and auiy ~951, pp. 157-16%'1S~191. : 1 i S 1 ~ - - .  [~agaette Studies With Uiekal-Carb0n ~i i ~ :Hist0ry, t heo ry  and applications of  fluidiZatton a re  Al ioys . ]  Ztsehr. Elektrochem. ,  vol. 49,1943, PP. 200-=~i : I 

.~eussed. :I ts  application to the  petroleuml indus t ry  i . 203-; Chem; Abs., vol. 87,1948, I~. 6507. 
~ ! t h e  Flscher .Tr0psch synthesis 'pr0cess  t h e  catalyt ic  : ' C u r v e s  are  given for  magne t iza t ion  in 10w a n d  in~  .:  
)manufacture of  phthal ic  anhydr ide ,  the  calcinat ion o f  h i g h  fields, remanence,  a n d '  coercive force as funct ional  
,'.limeStone, the  reduction of minerals ,  the  ca rbon iza t ion  o f  t e m p e r a t u r e  f rom - -196 ° t o  400?  fo r  Ni  super-  : 
:~.'d gasifieatibn of  c0al, the m a n u f a c t u r e  of  aet ive C, s a tu ra t ed  wi th  C.  C in Ni is  precipi ta ted  by  h e a t i n g  " 
:_~d the c lass i fy ing  and  drying:  of so l id  part icles  a r e  a t  600 ,  ~ leav_in.g, a m a t e r i a l  h a v i n g  t he  no rma l  char -  
@%%hwed. 3 4 r e f ~  are  given : : . ' : :acter is t icso~l~l  t.a~s, l ~ v ) ; .  . . . . .  . . . .  
~11~7 G~o G~m~s  A. C ~co abs  2577 !~!.!. ~aES: P .  [Substi tute L iqu id  Fucls.] y o u r : '  : :" : " " " : ~ ' ~ : :: ': ; 
~"dslnes ~,az ee l  no 1 9 3 ~ - -  1 0 3 - l i e - C h o r e  Abs ee l  : GERsTF2~ E. gee  abs.  2924, 2928, 2928. , 

~ : ~ ' : 8 2  ~ , • ~-, ~, ~ , x , .  - ,  • . ,  - ' i~i ,1938,1o. 7241. : ~  - " . . . .  - "  Gvros~ ,J -C.  g e e a b s .  460i461,462.= 
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1182. G ~ o s ~ ,  J .  C., ~.~n B.~s~x,  No G. Chromium 
Oxide a s  C a t a l y s t  P r o m o t e r  f o r  F ischer-Tropsch  
Syn the~s  a t  l%Iedium P r e s s u r e s .  Pe t ro leum,  voL 11, 
June  1943, pp. 131-232, 2 4 6 ;  Chem. A b s ,  voL 42, 
1948, p. 5643. 
Incorpora t ion  of  Cr~0~ and  Ce~O~ wi th  a C o - C u -  

Th0.--kieselguhr  catalyst ,  which h a s  been c la imed  to  
b a r e  good ac t iv i ty ,  improves  i t s  qual i ty in  v a r i o u s  re-  
spects. The  catalyst ,  bes ides  being reducible a t  lower 
t empera tu re  (237*--o40*), func t ions  s teadi ly  and  yields, 
wi th  cheap w a t e r  gas  a t  a p ressure  of  5 a im.  and  205 °, 
260 gin. of hydrocarbons  p e r  m.  ~ of normal  w a t e r  gas.  
The space velocity i s  570-600 ee. per  hr. per  ec. Of cata-  
lys t  in  a 1-stage operation: Therefore ,  the  syn thes i s  of 
h y d r o c a r b o n s  by the  Fischer-Tropsch process m a y  b e 
economically improved by the  use  Of this  c a t a l y s t  
1183. G~osI% J. C., -~D C~.~m~v.~TY, J . N .  Dehydro-  

genat ion of 1%Iethanol aud  Forma ldehyde  ~Vith Copper 
as  Catalyst .  A Study  of the  :Condit ions o f  t h e  
Equi l ib r ium in the  ~ Sys tem : HCH0~.~-Co-}-H=. 
Quart .  3our.  I nd i an  Chem. Soc., ~-ol. 2, 1925, pp. 142- 

a i m .  and  205 °, 160 gin. of  l iquid bydr0ca rb0ns /m,  
w i t h  a space velneity of  600 cc. /hr . /ee,  of  ca ta lys t .  
1188. GHOSH, J .  C., ~tl~D SS~, S. Syn thes i s  o f  H i g h e r  

Para f f ins  F r o m  W a t e r  G a s .  Use of  P r o m o t e r s  for 
Ac t i va t i ng  I roa -Coppe r  Catalyst .  Jour .  I nd i aa  
Chem. See., voL 12, 2935, pp. 53-62 ; Brennstoff-Chem.,  
vol. 18, 1937, p. 161 ; Chem. Zentralb.,  1935, I ,  p. 3496; 
Chem, Abs., voL 29, 2935, p. 3903. 
I nves t i ga t i on  of possibi l i ty  of a c t i v a t i n g  an  F e - C u  

Cata lys t  by addi t ion  of Ni  alone or  by the  s imul tane-  
ous  add i t ion  of  Ni, Ce and Th. T h e  ca t a ly s t  w a s  pre- 
pared  f r o m  t h e  n i t r a t e  and deposited on a s b e s t o s  a t  as 
low a t empera tu re  a s  r~ossible and subsequent ly  im- 
p r egna t i ng  wi th  0 5 %  K:CO~ The asbes tos  w a s  one- 
h a l f  the  a m o u n t  of  Fe  and Cu. The  effect of  I a n d  
2 %  0f Ni  and  Ni, Ce a o d T h  in the  r a t io  of  8.03 : 0.13: 
0.95 on the  Fe--Cu (4 : 1) ca ta lys t  w a s  d e t e r m i n e d  
o v e r  a 14-hr. reaction period a t  265 ° and  a veloelt~ of 
0.65 L/hr .  The  y ie lds  of liquid hydroca rbous /m.  "~ of 
w a t e r  g a s  were  respecti~-elv 30 45 and: 80 gm 
1187. GHOSt.  J .  C., B.~s.~,  N. G.. ,~..~v :B±DA~II. G .  N. 
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were admi t t ed  a t  cons tan t  velocity. W i t h  ca ta lys t  I ,  
reac t ions  (1) CO-}-H,=C-}-H.-O and (2) C0~-{-2H== 
C-}-2t~:O did no t  t a k e  p a r t  be<.ause no f r e e  C was  
deposi ted in di.%~grecment w i t h  Randal l  a n d  Gerhard  
( see  abs.  2769), Ca ta lys t  I lost  i t s  CH; - fo rming  prop- 
er t ies  w i t h  use  bu t  w a s  s t i l l  eapoble of  p romot ing  the  
wa te r -gas  reaction. Ca ta ly s t s  I I  and  I I I  showed no 
loss of  CH~-forming p r o p e r t i e s . . ~ - f t e r  130 1. had 
passed,  II ~ave  32.02% CO:, 9.6~5e/~: CO. 25.58% CH~. 
22.52% H=, 10.23% H~O f r o m  44.48% CO. 44ASTb H: ,  and 
11.03% ~ 0 .  I I  gave  a f t e r  190 l., 30.19% COs 5.43% 
C0, 3 0 3 2 %  CI~, 17.38%. H~  10.78% H:O f r o m  44.73% 
CO, 44.73% H= and 20.40% H=0. 
1191. ~ .  [S imul taneous  D e t e r m i n a t i o n  of the 

Equi l ib r ium Constants  of  t he  React ions  CO--~-H=O 
C 0 ~ - ~ = ;  2 C 0 + 2 H = ~ C O . - ~ - C H , ;  C O q - 3 H = ~  CH~-}- 
H=0 ; C0=-}-4H~..~- CH,-}-2H~O h,v U.~ing .~.ctivated 
Nickel  Catalysts .]  Ztschr .  anorg.  C h e m . ,  vol. 217; 
1934, pp. 277-233 ; Chem r Abs., vol. 25, 1934, p. 6613. 
E x p e r i m e n t a l  a r r a n g e m e n t  w a s  s im i l a r  to t h a t  pre- 

viously described ( s e e  abs.  1190} ba t  t h e : g a s  mix tu re  

m i x t u r e  in which i t s  concent ra t ion  w a s  lower .  On  
both ca ta lys t s  i t w a s  observed t h a t  the  adsorp t ion  of  
each cons t i tuent  began  to increase  a t  m u c h  lower  tem- 
p e r a t u r e s  in  presence  o f  the  o the r  g a s  t h a n  i n  i t s  
absence.  These  f a c t s  p o i n t  to th  e poss ib i l i ty  of  pro- 
g r e s s ive  fo rma t ion  o f  a C O - H  complex on the  su r f ace  
of  the  eatalyst .  I f  t h e  s imul taneous  adsorp t ions  of  t h e  
cons t i tuent  gases  w e r e  p lo t ted  a g a i n s t  each  o ther  t he  
" i s o t h e r m s ,  so ob ta ined  tended  to become l i n e a r  a t  t he  
h i g h e r  t empern tu res ,  a n d  f o r  every  2 ce. i nc r ea se  i n  CO 
adsorpt ion  t h a t  o£ H.~ inc reased  by  nea r ly  1 cc. Th i s  
a g a i n  supports  C O - H  complex format ion•  I t  there-  
fore  appears  t i m t  the  chemisorbed C O - H  complex, 
r a t h e r  than the  Co carb ide ,  may  be the  i n t e r m e d i a t e  in  
Fischer-Tropech s y n t h e s i s  by  ca ta lys t  (B)  Cr=0a-~(A).  
1193a. - - . .  Adso rp t ion  of Hydrogen  a n d  C a r b o n  

l~Ionoxide and T h e i r  Mix tu re s  by Cobal t  Fischer-  
T r o p s c h  Cata lys ts .  Ind .  Eng. Chem~ :vol.  44" 1952, 
pp. 2,463-2,470. 
In  order  to g a i n  an  i n s i g h t  into the  n a t u r e  o f  the  

: r e a c t i v e  subs t ra te  i a  Fisel~er-Tr0psch syn thes i s ,  the  
149 ; Chem. Abs.. vol 20, 2926. p. $60. Nieke l -Thor ia -Kiese lguhr  Cata lys t  fo r  t he  Fischer .  w a s  pas sed  much more  s lowly over the N i - T I I O ~ C e 0 :  adsorpt ion  of H :  a n d  CO w a s  s tudied  a t  v a r i o u s  te rn-  . 

E q u i l i b r i u m  of the  rection CH~0H~.-~-HCH0-]-H=(I) Tropsch  Reaction.  I .  Current  Sci., vol. 16, 1947 [ ca ta lys t  t o  insure  t h a t  t he  t empera tu re  of  t h e  gases  p e r a t u r e s  fronl t h e  p m ' e  gases  a g  well a s  f r o m  thei r  
and H C H O  ~ CO-}-H=(I1) were  determined by a s ta t ic  : pp. 318-,q19, 353 : Br i t i sh  Abs:. 1943, • ,  I, i)-: 190:; ] should  be the  s a m e  a s  t h a t  of the  f u r n a c e .  The  re- m i x t u r e s  on 2 Co ca t a ly s t s ,  1 of which conta ined  Cr=O~ 
method wi th  Cu-pmnice cata lys t .  Fo r  ( I )  the  va lue  1949, B, ! I ,  p. 141. quired equilibrhun cons tan t s  were  d e t e r n l t u e d / a t  . a s s  promoter .  Bo th  g a s e s u n d e r w e n t a e t i v a t e d  adsorp- ' 

" found for Kp a t  155 ° w a s  0.37 and  at  205 °, 0.65; these  C a t a l y s t  p repared  by: precipitat ion Of Ni  and  Th ( t empera tu re s  400°-490% tion a t  f a i r l y , l ow  t empern tu re s  c r : 0~  euhanced  t h e ~  
va lues  d i f fer  Widely f r o m  those  ealchlated by a N e r n s t -  : c a r b o n a t e s  on k i e se lguhr  by  addit ion of N H , H C 0 ,  to  a .  1192. G ~ o s ~ ,  J. C ,  SASTnL M. Y. C., A.~D KX.~r; K . A .  amounts -and  ra t e s  of  adsorpt iou  O f both, lowered  thei r  
type equation. For  ( I I )  the  va lues  of Kp f r o m  255 ° •solution of  the  n i t r a t e s  in presence of excess  o f  CO=, : |  Adsorpt ion Of H y d r o g e n : a n d  Carbon 310noxide and ac t iva t ion  energies  of  adso rp t ion ,  and  t h u s  ac ted  as  a 
to 340* ( r a n g i n g  f rom 0.032-_°.20) w e r e  r e p r e s e n t e d  and  subsequent  reduct ion  in H:, first  a t  500 ° and  then ~ |  T h e i r  ~ x t u r e s  on 1~ischer-Tr0psch CatalYsts:: i p r o m o t e r .  E x p e r i m e n t s  w e r e  conducted  wi th  
fa i r ly  well by the  equation : l o g ~ : p = - -  (12,80074 5717) _ . - - - conduct ivi ty  m e t e r  f o r  analysis: .  The  adso rp t ion  of  . . . . . . . .  a t  300°-350 ° ( for  6 h r  in each Case), g a v e  147:5 gin. : ~ and  I I .  C u r r e n t  Sci., vol, 15, 1946,  pp.  °S°-'~$3; 1C0r}-IH~. and  1C0-~2H= m i x t u r e s ,  u s i n g  a thermal  . 

:: + 2 . 7 5  log, or- -0 .001P+0.8 .  . . . . .  ::: : h y d r o c a r b o n s .  Other than  CH,/IU.' : of  s y n t h e s i s  gas . : : J  Chem.  ~4:.bs., vol, 41 ,19~ , .p .  190,. : . each const i tuent  w a s  found  i* b e . m a r k e d l y  influenced 
i : " 1184. GHOsH ~. C:. AI~n CHAKRAVAaTy, K ~ I  ca t a~  w'ith a space  velocitY of:0 90 1 /hr . /g in .  Of Ni. ; -:| Adsorpt ion of 1-1= a n d  u u ,  both as  pure  :gases  anct as  : by the  p resence  of t h e  o t h e r : ,  Kinet ic  s tud ies  revea led  
. . . .  : lyric P r e p a r a t i o n : o r s  Gas  Rich in Methane  F r o m  a 1188 Nicke l  ~hnrtn I r ' ~ o l ~ , h  t~na i a  : I m i x t u r e s ,  W a s  Studied on a ca ta lys t  of  t h e  follow!n~ t h a t  t he  high in i t i a l  adsorp t ion  of:H~ w a s  fol lowed b y  
! - :  5: : : ~IinXt,.,75~f ~ ' a ~ ; r  ~pa2~:a~d Ste~n~9 P~CenIndiiasn SoC ~. . : .  ~0:r)rCn~talyst f~..~he~scl}er~rol~.~cl~ rR~action" ~ I I :  | eomp0si t i0n:  Co 34.2, Ca:4.0S, ThO= 2.33~ Ce=0s 0.24% a pa r t i a l  r ep lacement  of  adsorbed-H,  by CO. i~eal* t h e :  

~ " .  o~l_ g . . . . . .  : ; , - ~., • e t Sc'.~ yol. 16 1947 p..353 ; Br i t i sh  Abs * 1949 : on. k i e s e l g u h r .  Sn m i x t u r e s  the  p r e sence  o f  1 ga  s p r o :  : m i n i m u m  t e m p e r a f u r e  o f  appi'eeih~ble react ion;  the  con - - -  : 
- 5 ,  1 9 3 1 , : p . . ~ o .  : ; : : ~ B ,  I I p .  141~ Chem. Abs., vo l .  43 1949 p 3167. ~ ~ rooted t h e  adsorption of  the  other, even a t  t empera tu re s  c u r r e n t  ad~oru t ions  of C 0  and H~_ increased  w i t h  t h e  

: : . . . . .  The  au tho r s  have  p rev ious ly  shown tha t  a ga~ mix-  B~ the u~e of w a t e r  - a s  "~O ~ ~ ,~ , : . ; , ^ ~  considerably below those whe re  the:~elocity o f  reaction : : p a r t i a l  ln 'e~u ' res  in  the  r a t i o  Of 2C0 : 1H~. T h e  obser-  ~ • 
: ' : :  ~ureiconta~nmg CO and  H = X :  1 by  v o l . c a n  be m a d e :  : o f  H=-enriched s v n t h e s i ~ g a s ~ 0 :  : ~ Z = } l ' : ' ~ ) ~ ' } ~ t ~ a s : : ! i  becomes perceptible. T h e S n c r e a s e  of adsorp t ion  wi th  r a t i o n s  repor ted  in  t h i s  pape r  point  to t h e  f o r m a t i o n  : : :  

~O~r~e~ :b~e t  gas~Osn~aln~ng over  -;~vc ~ f o p a s s e ~  : been  found tha t  t h i s  Catalyst g i v e s : ' ( a )  yields o f "  H,  w a s  eonspicu0us,  even a t  25 °, The a d s o r p t i o n  was  o f  e l lemisorbed CO-H-  complexes as  i of t h e  1s t  ~ e p s  : 
~a~a~. ~ts a~ tempora~ures  ~ u  --~uu . hydrocarbous  comparable  wi th  those produced f rom measured  volumetr ical ly  and  iS tabula ted  in  t e rms  of i n  t he  t r a n s f o r m a t i o n  of  t h e  ~ubstrate T h e  resu l t s  a r e  

instead :~( ~ 
, i t  has ~; /  ] 
elds o f  : : [  a 
d f rom .~'~ " 

The  efficiency and l i fe  o f  ce r t a in  ca ta lys t s  h a v e  now : syn thes i s  gas .  (b) gaseous  prepondera t ing  : b e  . . : the Volume hd~orbed by 9:41 gin. of •catalyst  f r o m  the: also in  c0rrelntion wi th  ] :cact i*n-performance d a t a  pre-= I :: 
en inc reased  ve ry  considerably by int  'odueing s t e a m  h v t l ~ a ~ n ~ h ~  ^-- . . . . . . . . .  over  l~quld ~l pure  g a s  f rom 1 1 1 : 2 and  2 : 1  m i x t u r e s  of  H :  a u d  piously  repor ted on t he se  catalysts .  

. . - . - . ' :---.~ . . . . . .  ~ - ~  a , a  tc~ rower  ~iems :or ~ r ~  which  re- - C a t  tern era tures  u to 173" The  logs of t h e  va lues  ~n s ta table  proport ions m t h e  reac t ing  g a s  m i x t u r e .  ~ m a i n  a lmos t  c0nstan~ With' in'creasin~ sauce Veiocit~ : "~| : 0 P P . _" . . ._,. 1194. G ~ o s ~  J C ,  SAST~, ~I. ~_ C ,  x~u  VSD.~RX~L~, 
- ±he  fol lowing reac t ions  t a k e  place .~imultaneouslv on r~ha , ~ n ~ , ~ , * ~  ~ o  ~ ~ -~ ~" - ~^ ~ ~ . ~ "" ~|  f o r  the  r a t e  of a d s o r p t m n  a t  cons~an~ p r e s s u r e  ~ a e n  . .~ Ad~ar,~'~|on .~tudie~ on ~iet imnol S~nthesi~ c a t s -  - - -  . . . . . .  ~ . . . . . . . . . .  ~r~ ~urrleu ou[ a t  .tD5* :anu ± a r m .  ~: , " ~ v Iumes - . . . . . . . . . .  • . . . . . . . . .  ~-  - " - -' " ~ ' : .... . : t h e  ca ta lys t  ~u r face :  ( l )  2CO~CO~+C;  (2) and  a m a x i m u m  yield (125 ~ ,m/r ,  ' , e  , , e ~  ,~0o ~ "  =?|  plotted a ga in s t  the  logs of  the  correspondm~ . o . .  ' l r s t s  : I .Adsbrp t ion :  o f  Carbon l~Ionoxide a n d  

" : "  : C-{-H=0~C0-~H.~ (3) C0r{-3H~-~CH~-H~0 ; : (4)  ": t a ined  w i t h  a ~na~,a wl~o~tv ~e "~"~ } ' ~ m ~  ~ o n ~ h ~  ~:~:| adsorbed; gave  s t r a f g h t  l i n e s  tha t  were  P a r a p e t  for  : ~ tvdrogen on z i n c  0 x i d e - C h r o m i u m  "Oxide Mixture: .  :~ . 
2C0~-2H=-~CHc~C0~ I t  is  s e e n . f r o m  (1) and  ( ~ )  -: c a t a l w t  n~ael ~ ' - ~ ; ~ o j ~ £ ~ : ~  ~ , / , ~ l ~ w :  ~r:--~" - - 7  i | .  d i f f e r e n t  pressl~res ~ a t : a : g i v e n  t empera tu re .  'xne re- C~l ' reut  Set vol 19~1950 ,~:342 C h e m  Aba- v o l  = 

• t ha t  CO reac t s  wi th  s t eam g iv ing  C0.  and  H- T h e :  . . . . . .  " ~  . . . .  U : ~ - -  ~ . . . . .  ~ . " ~  . . . . . . .  : : ^ : : ~ 1  : s u l t s s u g g e s t e d  t t : k P / V  n as  the  empi r ica l  re!a t ion 'be-  45 1951 p ~ 4 0 6 "  ' . . . .  ' V '  ~;. - " " ' ,  : -  " 
: H :  so produced increases  t h e  r a t i o  of H= t o ' C O  i n  : - " . ~ i : ~ ° s ~ "  .a. u:, , . ¢ s x ~ ,  ,% t~.,..~x, VEXX~TSS.~', ~. ~ |  . tu 'een t h e :  ra te  of adsorpt iou ,  t h e  p r e s su re  a n d  the  :: em e, 'at~re r a n  e s fud i ed  was  50* ~0:0" r o r c o  

: ' the  reac t ing  gases~and prolongs the  l i fe  0f the  c a t a l y s t  :: 7:' e ~l- 'x 'u0rm-Kleselgnhr  (100 : 18 :100)  Ca t a ly s t  for ~ !  amount  of  adsorption w h e r e  u----rate of  ad so rp t i on  in T p r ,  - . .  g 7 - " .: .-~ - - - ' :  - 
: : .  : :  - : by p reven t ing  dep0sitiou :of C• Cata lys t s  (no t  m ~ n - " :  : t~e :~scher~Tro .psch  S y n t h e s i ~ a t  .~Iedium Pressure .  :~;!| : .  ee./min.;  P = p r e s s u r e ,  V=_ volume adsorbed,  a n d  n and . up ,  to  ~ u  ~or  ~ = ; ~ n e  a ~ s o r p t m n ~ o a r s 2 ~  a~= 
• t inned): h a v e  been found w h i c h  ~0 regula te  the  r a t e s  • ~ , . .  ~ur ren~ ~ . ,  vol. xt~, 1 ~  p.  377; Chem ADS., :~ I ~ i r e e o n s t a n t s :  ' . . . . . .  . . . .  ; F : ~ :  ~ - - ; . " ~  ? r  . . . . . . . .  - - -£ '~ ' , -_ ' . :"- :Z;  , C - ~ . - _ : ,  ' :  

" ' o f  the  reac t ion  nix en -bov~ +~,2, .~ . . . . . .  , . ,  . , VOl 4n l~-~:) p n167  : , ~ 1  : . ; . .  : . .  k - - -  - .; - . ~  _, _2-: .22"= A__ ' - ~.,#~i ° . ".t'ne ac t iva t ion  ene rgy  lSO-o o Kcax aria  the  neab e " - = ~.,ut the  re~ut~tng xuet : " ~ Y ' " " - - " ~#! l lUa .~lixea Aosorp~lon o£ ~ y u r o g e n  aria  ~ar-  : t . ~- . l  eh~ fl o o.  .ae,~rnelnn.'o~n "Wnr'~:~ ~,.~vaead • 
'gases, a f t e r  removal  Of CO.. conta in  more  t h a n  5 0 % : ,  ; A t  70 p: s, i. w i t  h synthesis  gas,  a s  ?well as  w a t e r : ~ |  : h o n  l~i0hoxide on Fischer-Tr0psch Ca ta lys t s .  Re- ~s:.~ea~::~:.~:~.~:.:..~:5~::.q:~:~ ~ : ~ , t ' J r e "  t he  

. . . . . .  CH,. - : g s £he best  react ion takes  p ace a t - 0 ,  ; ' W h e n  srn- ; )~ | :  ~eareh ~o l  3 1950 1~ 584 " = . ~ . . . . . . . . .  ~ -  ~ ~ a  , ,  ~ n ~ o  , ~  o / ~  o , a  ~ 

1 1 8 5  GHOgH J C[ X~D SAs~n~r S L C h r o m i u m  t e s ~ . s g a s i s u s e d . t h e y ~ e l d o f C H ,  i s h ; g h  ~ i t h w a t e r : ~ | :  P rev ious ly  ¢see. abs  1192) i t  was  found  t h a t  * h a  : ,~-a=~,~,e-~+Ivati0nisSSkcai~or119cc adso rn t lon /  : 
g e y ela o~ '~'~=t~ goes down wi th  a eorres  ,r id ~g c : : : 0x ide  as  p r o m o t e r  i n c a t a l y s t s  fo r  the  F ischer -  ' increa  . . . . . . . . . . . . . . . . . . . . . .  • . P Fischer-Tropsch ca ta lys t  (A)  containing 34% Co, 4 ~  ? gm a t  37 Cm. pressure .  T h e  m a x i m u m  adsorp t ion  is :': i 

: :~' Tropsch  S y n t h e s i s .  Na tu re ,  :vol. 156, 1945 p .  ~506 " ~ y~. ~ e o u ~  a n n - q u m  nyuroear0ons  ~ : '~  ~ |  -:.: : Cu  2 83% Th0 .  0 24% Ce.O~ and the r e s t  k iese lguhr  a t  204* ' • ~ . . . .  
" '~.:Fuel Abs. N o .  5107, November  1945 Chem A b s .  < 1190" G ' ~ o s ~ ; J . C . ; C H ~ R A v ~ r y  K.:M:,~A~D:B.~_,~S~:.~|~:~:.~ ~ t h ~ . a d s o r n t i o n ~ f H =  f r o m ' i C 0 : l H ~ a n d : l .  C 0 : 2 H =  : : : , : , .~ . :~  ~ ~' .  ¢,~2~h~ ~4, i~  : : : 

• : ~ '~ol .  40, 1946 p. 1083. : - : : ' : : : :  3 ,  B . .  [Cata ly t ic  Format ion :  of Methane  F r o m  Car~]~? . . '~ :  mix tu res , - a t  t empera tu re s  25"-9~*: and mixed  pressures  : : r : ~  . . . .  '~' ~ '  ~ '~ '~ .~v~_~_' .° '_-_ '_:  -" . . . .  , : ' -  : :  ~i 
: •.i: . . . .  :V'~c0nomies o f :  Synthesis  Of h~drocarbons by t h e  ' -  ~l~ n D i o x i d e  an~d Hydrogen  : Simultaneou" s A c c e l e r a ~ | ~ . ( :  below 76  a m . ,  w a s  g r e a t e r  than  f r o m  :pur  e' g a s  a t . :  2 ~ s ~ L ~  • ~ee  a ~  ~ o ~ ,  ~ n ~ :  • [r ~ ::::~ ~ : :  

. . . .  F i scher  Tro"o~' , '~r  ~ ~ ; ~  '-^ , ~  . . . . .  -' '-.- . -~;~£ , ~  ~ - ~ ~ n e  wa~er~ ~ a s  ann a r ms t r ong - ~ i*u* t e , : . ~ | , : ~ - :  equ iva len t  pressures  A t  t h e  same t ime ,  the re  w a s  a ~ ,  ~ .  ~ - ~ .  ~ , -  . . . .  . :. 
: ~: ~h~ea~r: e a t a ~ c ' m a t ~ e ~ i a l ~ a ~  "wa~er ~as.*a~Osu~h~-~n : ~ e a ~ o n s : ] .  : i :Ztsehr:  E lek t rochem,  v01:37 1931, pP}~i | : ! :~ ' -  Suppressibn of CO adso rp t ion  f r o m  the m i x t u r e s .  The  :.:: 1195..GIFFORD A. P. ,  ROOK, S: ~I:; .~l~n C o ~ F o a n ,  D.  5 . : .  

; ' - ~ - .  . r _ . .  ' ~ ~ . ^ s  ~ • ~ ~ o - ~ v ;  ~nem.  Abs ; :vo l .  2 6 2 9 3 2  p 6 4 3  ' : ' ~ | ~ :  additio'n o£ 4% C r 0 ~  t o  (A) ( s e e  abs 1182)  caused '  : :  ' : :  Mass :Spec t romete r  A n a l y s i s : o f  Alcohols a n d  Other :  
• place o~ e n r m n e a  ~vnmesis  gas ,  ann  (~) m e d i u m  pres-  ' ' ' " ' "eft ~ ~ : " " • . . . .  ~ . . . . . .  ~" • Ca ta lys t s  I I I  and  I I I  were  p repared  r e s ~ e c t i v e l Y ~ | v : : "  m a r k e d  improvement  in  t h e  yield of g a s * h u e  and  Oxygena ted  Der iva t ives .  Anal.  Chem., v o l . . 1 ,  No. 9 ,  

~ : ~  . . . .  ~ures i n s t e a d  . o f  a tmospher ic  pressures .  A c h e a p  . :  b y  i m p r e g n a t i n g  pumice  w i t h  n i t r a t e  solut ions drvi~g~l~: : : :  - : faci l i ta ted the Use of  w a t e r  gas  (1 c o  :1  H=) wi thou t  . :  1949, pp: 1026-1032. ~ : : i 
ffe-Cu cg ta lys t  prepared by Ghosh  and  S e a ' g a v e  86 gm - i n  a i r  a t  110 °, the  n hea t ing  fo r  26 hL a t  300* :in p u r e . ~ l ~ ,  ~ t h e  u s u a l  enrtchmen~ o f  :H~..~ . I t  a lso  i n c r e a s e d  the  l~Iass-spectr0meter ana ly s i s  o f  alcohols o r  m i x t u r e s  of.:: . i 
o f ,  hyd r0ca rbons /m?  of g a s  a n d  h a s  since been de- H ,  T h e  we igh t s  of  ca ta lys t  used w e r e  0 0440 0 7100 ~,: | :Y~: adsorp t ion  o f  pure  CO a t  al l  t h e  t empe ra tu r e s  s tudiea  0xv~enated e o m l m u n d s  containin~ t h e m  h a s  b e e n  d i f -  

: : i  . . . .  : ~ ! o p e d :  by J a p a n e s e  i n v e s t i g a t o r s .  : T h e  f a c t  t h a t  . . . . . . . . . . . .  _ ,  . . .  . . . . . . . . .  / 0.656.5 gin. ,..the densi t ies  a f t e r  reduct ion 0 4155, 0.4~38,:;~1~'i<r ( 2 ~ - 9 7  ) but  suppressed  t h a t  of  pu re  H :  u p . t  0 ,6' : fleult because:  of s t r o n g  sorpt ion tendencies  :of these 
~r=Os possesses  Very h i ~ h h d s o r p t i 0 n  f()r H a t  200" h a s  0.4646 ~'o Ni  3.882, 8.433~ 8.030 ~ C e - -  0.0687 0 1301 ,~ |~ : i : : f  an~  increased  i t  a t  h i g h e r  t empera tu res .  " ,he:  an- ma te r i a l s .  I n  a n  e x a m i n a t i o n . o f  t h e  e r r a t i c  behavior  i 

- been taken  a d v a n t a g e  of in p r e p a r i n g  a ca tah ,  s t  ( C o  % Th  ---, 4.978, 9 479 and  % pumice  9 1 ~  86 5 2 : 8 2 . 3 7 ; ! ~ i | ! ~  s0rpt ion  of  C0 a t  h i g h e r  pa r t i a l  p ressures  w a s  found r .  Of t h e  alcohol s p e c t r a  i t  w a s  found  poss ib le  to min i -  . I 
84%, Cu 4, ThO= 2.3, Ce:0~ 024,  Cr=0~ 4.6, r e m a i n d e r  resnect ivelv  f o r  I 17' and  I I I  Th  ̂  -~::~;~^- '~-~^ ~ a s : -  :]L'; ": t o  be g r e a t e r  f rom the  1 CO • 2 H .  than  f r o m  the  1 : 1  :mtze  the  effect o f  these  difficulties by  m i n o r  ?chan-es : I 

. . k leselguhr)  which  has  been found to b e  r e m a r k a b l ~  ma in t a ined  ate'405* and  the e a t a l r s t  a t  471 ° Equal::;:;:i |:, : :  mix tu re ,  whi le  the reverse  w a s  t rue  of H= a d s o r p t i o n . . :  in  t h e  mass -spec t romete  r sample  Inlet  sYs tem sufficient I 
: s t e a d y ,  and  yields,  w i t h  w a t e r  g a s  a t  a p r e s s u r e  O f  5 ~ ~-olmneS of H ,  and CO, saturated" wit i i  w a t e r  va tmri~i~[!~: :  T h a t  is,  adsorpt ion of e i the r  gas  was  ~ e a t e r  f r o m  tha t  ": to p e r m i t  ana lys i s  o f  syn the t i c  mix tu re s  o f  oxygena ted  I 
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compounds. I t  is  shown by a l t e rna te  analyses  of known 
m i x t u r e s  widely  v a r . ~ n g  in concentrat ion of  l ight  and  
heavy  alcohols tha t  the  d i f ferent  mater /dis  can be sepa- 
r a t ed  in the  m i x t u r e  s p e c t r a  nnd tha t  any  effect o f  
1 sample  upon a succeeding one i s  insignifiennt. Anal-  
ys is  of a synthet ic  m i x t u r e  of  the 4 butanol isomers  
shows  t h a t  alcohol i s o m e r s  a re  also read i ly  resolved. 
T h a t  the  e r ro r s  in the  ana ly se s  are  re la t ively  small  
demons t ra t e s  t h a t  sufficient accuracy can be obtained 
in the  separa t ion  of alcohols to meet  normal  analyt ical  
needs. Ana lys i s  of t he  4 butanol  isomers mixed  wi th  
w a t e r  demons t ra tes  t h a t  tbe  presence of wa te r  does not 
p reven t  precise r e s u l t s  and t h a t  water  c a n  be deter :  
m ined  accurately.  Analyses  of complex mix tu re s  s h o w  
t h a t  o ther  oxygenated  compounds can be determined 
wi th  adequate  precision in t!~e presence of alcohols and 
wa te r .  

1200. GzoanAx~, C. [Gaso]/ne S u b s t i t u t e s . ]  Jour  , 
us ines  gaz, eel .  61, 1937, pp. 170-175, 196-202, o 2 ~  
233 ; Chem. Abs,,  eeL 31, 1937, p. 5537. 
P r e s e n t  s t a t e  of  developmeut  of t im coal hydrogena.  

t ion  a n d  Fischei ' -Tropsch processes i s  comprchensively 
summar ized .  Yields  and  cost f igures a re  included. 
1201. , [Liquid  Subst i tu te  Fuels.]  Acqua  e gas, 

eel .  27, Feb. 16, 1933, pp.  37-46; Chem. Zentralb., : 
I I ,  1933, p. 1164, 
F i s che r  and B e r ~ u s  processes  a r e  discussed tu rela- 

t ion to the  product ion of  high-octane fuel  aud h i g h .  
g r ade  lubr icants  under  w a r  demands:  

G I O R D A ~ 0 ,  I .  ~qee abs. 2 ~ 5 8 .  

GIaAnD, J. ~¢C abs: 5 5 3 .  

1202. G~T~G, M. E xo the r mic  Reaction Tecbniques. 
Pet ro l .  Process ing,  vol. 5,  No. :10, 1950, pp.  1080-1632. , 
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1207- GODnlX, C. S., ~.':n THo]u'~vo.'¢, D. P. Low-Tem- 
perature Carhonizut ion of Coal P roduced  Most of 
Jnps '  Synthe t ic  0 i l .  Petrol .  Process ing ,  eel .  3, :1943, 
pp. 121-122, 124-125, I27, 130-131 ; Chem. Abs., e e l .  
42, 1948, p. 9112. 
This  ar t ic le  r e v i e w i n g  Japanese  ef for ts  to synthesize 

liquid fuels  f r o m  coa l  is  based on t h e  report  of  th~ 
Uo S. Nava l  Technica l  Mission to J a p a n ,  ~ e p o r t  .x--o 
(N) -7 ,  J a p a n e s e  F u e l s  and  Lubr icau t s ,  P rogress  in  
the  Synthesis  o f  L iqu id  Fue l s  f r o m  Coal ,  PB  .58,701. 

GOECr~, O. See  ubs. 2927. 
1208. GOEPF£nT, O. [ D e t e r i o r a t i o n  of Fischer-Syn-  

thesis  c a t a l y s t s  a n d  Par t ic ipa t ion  of 1~£ethane i n  
This  Synthesis .]  C o m p t  rend., eel.  224, 19-t7, pp. 
340-341; Chem. Abs., eel. 41, 19:t7, p. 3739. 
Exper imenta l ly  i t  i s  observed t h a t  m i x t u r e s  of C~H~ 

1212. ~ P e t r o l e u m  Chemica l s  Reviewed.  p e -  
t r o l  T imes ,  eel .  52,  :Nov. 19, 1948, p. 1016- 

: Probable f u t u r e  deve lopmen t  a n d  expansion of  petro-  
l eum Chemicals a r e  r e v i e w e d ,  p r e s e n t  t rends  Indicate 
t h a t  the  period o f  c h e a p  chemica l  r a w  mater ia l s  h a s  
passed.  P ropane  a n d  bu tane  a r e  m o r e  valuable a s  
domes t / e  fuels t h a n  a s  r a w  m a t e r i a l s  fo r  al iplmties.  
Byproducts  of s y n t h e t i c  p lan t s  such a s  Fischer-Tr0psch 
m a y  prove an  i m p o r t a n t  source.  N'H~ i s  made  f rom H= 
w i t h  natural  g a s  a s  t h e  source.  F o r  I~IeOH the n a r a r a !  
g a s  is  converted to  a syn thes i s  gas  C o + 2 H : ,  which i s  
converted to ~ IeOH b y  ca ta ly t i e  r eac t ion  a t  h igh tem- 
pe ra tu re  and presm~re. U n d e r  t h e  h e a d  of new prod-  
ucts  the  m a n u f a c t u r e  of  aerolein f r o m  petroleum und 
t h e  0x0  reaction a r e  discussed.  T h e  l a t t e r  ~ v e s  nor-  
ma l  or  brunch-chain  a ldehydes  hy addi t ion  of CO and  
H-- to an olefinie double  bond. Acids  a n d  alcohols can  
be obtained f rom t h e  a ldehydes .  

• - ~ GILFERT W See ab~ 1820 1821 1 and :H reac t  on a :Nl-kieselgnhr c a t a l y s t  a t  150°-160 ~ 
: 1 1 ~  a . . . . .  ~ "r . . . . . .  : ~ : '  ~ ~ ~.1 8 2 2 .  v • - Exo the rmic  react ion techniques a re  classified and C to form CH,. The  react ion does no t  proceed s,ml)ly 1213. ~ :  T h e  P e t r o l e m n  C h e m m a ~  . . Indusny:  
" : " ' c a t i ~ ' ~ [ l s '  l~r0mL~'~:h~::~°~n-~ue'~'sT~a~ac, t..,~,~l,~r~ .their application for hea t - reumval  and control pinT, USes according to the  equation :. (1) CJ=I~+tlL'-~_.~.~n~: John  Wiley & s o n s ,  ~ e w  Yor,~, ~vv.v, .~v.pv.  ~ . : 

Ord ina ry  P~s~,,,:~l-:'-r~:~-'-~'l~:,'-"~,:~"~"ll"e~'~Q'~ ~ m c°.m..merelal chemical  processes  reviewed.  Tbe use Instead,  more  ~ H 0  t h a n  H:- m }~se.~. "1.de resl~:~: ~:;.. Survey of l i t e r a t u r e  dea l ing  w i t h  n}l tmtmn ann. ue- 
nn 1~-~:~'~,~'~1~'~-~1":>'g'~-¢~:,~ ' '  '~.-~,C" e ' ~ ° '  of  f imdlzed sol ids r eac to r s  in the Fischer-Tropsch are- b e  exphtined by m e a n s  of a n  annul}on m r edeem- .  :..=~ : Velopment of the  pet r01eum-chemicals  industry,  cnnp-  
. . . . . .  ~.*~.~ . . . . . . .  : . . . . . . . . .  7' .~o~, p. ~vox. cess h a s  served to g r e a t h ,  reduce tim total  volume_ n~ ] 2 C~_H¢--* 3 CH4-}-O t a k i u g  place smmlta.neous~y ~x 1.m ter~ 2-'5 d e a l  w i t h  the  c b e m i s t r y  of  the paraff ins  
Two pr!ncuml methods  of indus t r ia l  t r ans fo rma t ion  cooling surface  requi red ' .  Since a rocket  m o t a r  ~ i (11" I t  is  c la imed t h a t  reaction (2) md~cates the  ~cl~anter o t r e a t s  l m r t i c u l a r l y  Of the  synthesis  and  : 

of coal into oil a r e  the  F i s che r  and the Ber~ius  proc: essent la lh-  an exorfl~ermic reactor  *h~ -~-',~-~J.-;. "-~ [ ,~.~,~eitr o£ the  ca t a lys t  to d i~oc / a t e  CH, according to ~ ' ~ . n ~  "~f CO H :  m i x t u r e s  as  exemplified by the  
esses. The. f o r m e r  seems to. be the  more advan tageous  the  .same~pri ~cil~]e ill chemical-~,~ro~.~.~ . . . . .  ~'~:~:'~'~;: ~ t ~ . , r  ,,~ . ~  "'i ~l~-mechan__ s in ' .  (3) CH~ (ads)  , ~  CH.(ads) .  , +I-I~ads)~ ~ _ , .~_~-T~ o,.~'~'~,~,~'~ , :nsch, t h e  H~drocol. , "rod, t h e  Svnol. proc-  
because ~t opera tes  a t  o r d i n a r y  pressure  wi th  simple i s  eonsidered a noss ib i l i tv  T l ~  i-~.:.*~,~,, -~ ~-,:::,- ~ ~ ,w. tad .~4-o t t ( a d s ) . ~  C H ( a d s ) + 3  H ( a d . - I ~  ^ ~ ~ Plmnter~ 6-10 t r e a t  Of the  nmnufac tu re  of  

: : appmat.~ m nmde  of shee t  F o u n d  because : t  p e r l u i t s  ~lmds as  temperature-control  medium~¢ in exorthermlo I C { a d s ) + 4  H ( a d s ) .  T h e s e  resul ts  m d : c a t e  me, el) fl~:at - ~ f i n s  nnd t h e  chent ical  deve lopments  based on t h e m  
the manufac tu re ,  ar the  s a m e  t i m e  of h igh-grade  lubri -  g a s  reac t  ons 1 s been uatented  " - : ---- : ~a ' rb ides  {nossibh" bulk earifides) ean  be formed uy " ~ , . ~ t ~  ~n d scu~ses  briefly the  reac t ion  of CO and  
C a t l ~  o i l s .  T hey.~eld depends  to a hlgh~legree on the 1203. Glv.x~Jnox, -:-. [ I n d u s t r i a i  Beact i0ns  ~f  M~tb. ' the  action of C..H~ on . N , . .  " : : '  :H-. w i th  01efins, t h e  so-caUed 0 x  0 Process ) :  The  mam~- 
~ o ~ : ~ s N u s ~  ~ n e ~ n o s t  e~ec t i vem~e  ~ e  ~vl.th a ( ! d l -  ane.]  Assoc. f r an~  techn,  p~trole, Conf. 1.d45~pp::)~-- 1209. Gozn~xo - - .  Synthesis  i n  the  Liquid ! llaSeo " f ac tu re  of diolefins,  naph thenes ,  a r o m a h c s  and  acet  . . . . . .  

• . ~ "L, " , "~ "~7' " " '  ~.': '  ~r ,  ~-v~ I., : -  ~ ' { e [ ~  !ogetner.  50" Chaleur  e t i n d  ee l  on  ~a4~ ~ ~ w  ' . . . .  " :  High  Pl.e~sure Expor inmnts  LudWlgSna£eu • ~ - ,  " ylene is  discussed i n  chap t e r s  l±-±~. 
a n ~ . ~ s a o w s  ~:?~e~.~ ~ g in : e2  o~l pe~:m).of C 0 + 2 H ,  ,.Sources ~o£ CH, and  i~ ' :c : 'n~ ' : i  .::'^~-: :,~£~r ~ ~ . ~ :  ~ , ! : :  :. ~ a l ' .  11:1943. :Bm-eau of-Mines T ransl .  T-433. :Jan- :  1214 GoImsTmx R .  F: ,  ~.wn S.xOWUEX, F . F .  a x e  Syn- 
• ~ -~u  . . . . . . . . .  ,.~ = . , d = ~ , ,  o~ ouzv. =~ne red- " - -  " " ~  ° * "  ""~9:~ '~  " " u  " "  ' :  7 ] " ' : : -  : " : : " • . . . . .  ' ~. " : f D r  :Roele~ I U O S  In t e r -  

: sons fo r  the  de t e rmra t ion  o f  ca ta lys t s  a re -d i scussed  a r e  dascussed. ~ a r m u s  processes are  outlined.: Hurries, 1948, t .P- : :  • - ": ~ :  .-'*~- ~ '~."s  thesis,. I u t e ~ O g a t m n  o . . . .  :~: , ~'-0 o~ ~a" 
As : : the  t r aus fo rma t iou  i n t o  fuel  oil sets f ree  ~bout Grande -Pa ro i s se .  Padovani , .Soc.  belge, de l ' azo te .  The  ::~ _ Pa ten t  h , s tory  of ti~ e process ~ e g m m u ~ . ~ , o ~ : : G  ~- rogatmn Rept  . . . . .  ~!ay .~.Ja., ~ p p  . . . .  -~ . . . . . . . .  - 

: ' 600 cal. pe r  m2, means  m u s t  be provided t0 ca r ry  '~way possibi l i ty  of in t roduc ing  CH, directly into the  F/seher ' : "  - Gerluaii P a t e n t  630~$24, and cover ing  a n u m w r .  ::. "= 1215 GO~v~-t~]¢ ~ R e v i e w  of Fischer-2"rop -¢ch -an a 
: tiffs h e a t  quickly enough t0 m a i n t a i n  reasonab ' iy  c o n :  h ~ r o g , : n a t i 0 a  is c0ns idered .  The  "decomposition ~: Fa rben indus t r i e  ~Pl~ic;~:::~sli~l~.dLlJ:~!~lltSaU~'e~l;~:~: ,Related P r o c e s s e s  f o r  Sym:het.ic L :qu jd_ I~e l  P ~ -  

s tun t  t empera ture .  The  products  W i t h a  Co  ca ta lys t  C , m t o C  and  H.. and  carbon black, the p,oduction -~. names  o f  .M~chae ; " ' ' - " : :'m: - ducti0n Bu):eau of : :~ l ines  In f ,  C re, '~ , , 
; - a re  u s u a l l y , 1 0 0 - 1 2 0  gm of l iquid hvdrocarb0n,~ (1SO ~ of:C:.H~, and  i ts  use in the  plas t ics  induStry a re  treated ~:: 1210 GOESCHEL. 1=1. [l-ligh-Tension Technic m t~ . :o4 up ' " : :  . . . . .  : 

- v P l a n t s  Elektrotech .... - , g i n .  theoret~caIlr). . . T h e  process ,  a n d  products  ar~. ' • ,: C-IVAUDON J . , .  ~ c e  abs.. 1604~. . . . . .  : - "  ,,.s" , . F ie ld  of Motor-Fuel_ .Rec°~er'o o o - '] ~ .-,, . .  • ~ ~ ---~Re" ew with  emlf lms is  on the  m o r e r e c e n t  develop- 
described. : ~ : : : G z w x  P "f:f ~'ce ab.~ 3397' : : : : l  Ztschr., vol. vS, 193~,:pp. 1 -$ - - ! -$~ ,  13!"~:-32.0~ "~°a~ m e u t s  Covering h i s to r i ca l  indus t r i a l  a n d  process d e -  - 
1197. GIU.ILA,Xn E, R. Techniques  o f  Contact ing GIvExs  ~" W ~ee abs 180 . . . .  :' ' Carbonisat~0n, eel. 4 , !93$ ,  p .  63,  ~nem~ A~.~.. ~o~. - • • .~ - receSS 

: : . . . . . :  F lu ids  and  Solids. ~.Sth ~Vestmau Memorial  Lecture  ,-: , . . . .  : r ,  " ' " "" ~ • . - • . . . .  :~ 32, 193~," P." 3a~O . .  . . . . . .  . velopmentproduction mechamSmof synthesis°fgas,themanufactureFmChe~ T~opSChof ca t a lys t s  p ~ 
Canad ian  Chem. process  Ind.  eel 34, 1950, pp. 6 3 2 :  .~, Lt~ss 'xmb ~ "  ~°V a as , !  69. ' : : ~:,~ I : R e l a t i v e  s i tua t ions  of petroleum and  synthetmmOtOnr (Ni Co, Fe  and  :Ru) ,  p rope r t i e s  o f  t he  p r imary  s y n -  

: : 6:[0. . " ~E,X.X R ;  D. ,Poe abs. 2178 '~'~ fuels ( t h e  m a j o r  processes  f o r  l iquid-~uel proaUcuo . thes is  m'oduets a n d  t he i r  t r ea tmen t .  ~ . 
• :~ : all d i s c u s s e d  f rom an elec- ' , "  " - i u id  - ::: Discusses  teehn qnes of  fixed moviu~ and fluidiz~d' 1204. GnooR W E :Notes on the  Development  of  Pro- ~'~ f rom coal) a r e  d e s c m b e d ,  d " - - ' ~216 S o m e  Chemica l s -F rom Synthetm L q .: . 

' ~: ' '  beds in- I n d u s t r i a l  01)e~ a t i o n s . '  Tlle ~-r~'a~l, 5:  i,nproved:- teet~ re, Coat h-S~ . . . . . . . . .  in  G e r m a n y  ,~m P a n t  Your. ,  ee l . . : . :  ~] ,  ~ : t r ical  . . . .  eng inee r ing  p o i n t  bf view. f o r  p m n t  equipment, s : ~ "~::'*- ,.d~ ~ P~ o'e~se~c - ~- Bureau, of  ~..Mines Rept.  of i n v e s - :  
heat  t r a n s f e r  cha~ac en~ 30 :No 1 ° 1 9 4 5  95 98 1 0 I o • .::~|, and operat ion T h e  ua ture  of the  problems nnpo~eu . . . .  ~ .  e ' . . ~  ~ n 7  ~ s ~  ~.~ nn : - - , ~ ' . h e s  m the f imdmed bed a re  ' • -~, ~ PP. , , 0 ,  0 - , 104 ,106  ; Chem. °:i: . . . . .  " .  ' - " • " : i ularl  ,uga.~ . . . . . . .  , ~ - ~ ,  ~ . . ~ .  , " • " ; 

: emphas ized ;  i t  mer i t s  cons idera t ioa  for  am,  r~ae, t~,n A b s . ,  eel.  40, 1946, p. 10:t7. : - . . . .  : : , ~ |  upon the  electrical  i ndus t ry  ~s d~scussed,:part!c . Y . . . . .  . .  : . : ,  ~ ~ . _ . t  ava i l ab l e  l i t e r a tu r e  and e.xperimen- : 
; ~  : " i u which ( ! )  t empe ra tu re  Control within the  reacf lo~  N e w  plact ic izer  Used wi th  cellulose ace ta te  w a s t h e  ~ i | - - . "  a s  r ega rds  ma,kmg m a x m n l m  use o f  ~ a n d a r ~ n e q u ~  ~ . ~ e v ~ t : o ~ V , ~ " ~ v n t h e t l c "  liquid fue lg  preceeses n0w: 

, " -: o r  (2,) h e a  t t r ans f e r  to and f r o m  t h e  reaction vessel,, . t r i e tby]ene  glycol , 'es ter  Of long-chai~ f a t t y  acids  f rom : : ~ ' |  mea t  i n th  e ~nreres~s o~eacO~OsmYe~,a~a~s~ e .~los ion under ' invest i :ga~inn ; p r e s e n t s  s m n m a r y  o f  i n f o r m a t i o n :  
: or /;~) zrequent,  a l t e rna te  cycles wi th  the ca t a lys t  a re  F i sche r :Tropsch  S r h t h e ~ i s  , : :  ' ::,' ' . ' i ~ |  non. ~ecun~y-0~ SUpp*. . , ~. ,2,~ _ ~ _ ~ . ~  .~ ,o  .~m.~r~lativeamount~ofvariousindustrianyvalu- 

necessar  . : . . . . . .  :-: ._. ~ ~ ~ : :  ::~ : "  ~;~| ~ r i sk  are'  p r i n m r v  r e q u i r e m e n t s ,  anu  ~ae n~c~s. , . . ,  . . r - :  r~g~r . . , :~ - -  ~ " - ~ ~'v~-" ' - f i e f  
Y - ~  ~h~ : ~ , n  " " ' " 1205, G ~ u b  u .  , -%iwv SC~SI~FELDER, I~ • [ Inc reas ing  the : : ' ~ |  ~ a n g e m ~ t s  in ne tworks ,  d is t r ibut ion circuits,  motors ,  :: able chemical  P~'oducts.: . t~.~.2Pr°~uce ~ red ' ted ~ r o c - :  : 

' : : - - ' ~ ' ,  ~vr  ~ ? . r  . . . .  ~CUV~tyo~Iron ( A m m o n i a )  Catalysts .]  ,Ber .Gesel l :  ~ |  . sw i t c h~ ea r  l i~htin~ and other  equ ipment  a re  explameu;  descnp tmn o z o n e  . ~ , m c n ~ : ~ . . ~ _ : -  .~^ ~ . ~ . $ ~ . ~ e  
. . . .  : .  : "  GZL~0~r, P. , S e e  nbs, 262a,: , : :  : :  :~ :~:(Kohlentech., eel. 3, 1930, pp. 9 6 - 9 9 ; c h e m .  Abs. eel. , , : . i ~ | : ~ : :  Pressure  ~ d ~ v a c ~ z m  pumpe and  compressors  are  re-  : esses With emph  a s m  O n the e~ec_~_°.~.._T~'~t~ 

: !189. G~t~oi~z, R. E. ~ Carboniza t ion  of Canad ian  Fuels.  :2o, 1931 , p. 3 7 7 9 .  . . . .  : : : " . . . .  : ' : ! ~ : :  ::~ : :  q u i r e d  in s i z e s  ui/: tO several  t imusand  k-w~ A~'ailable va}:iab!es, c a t a ! y s t ,  p re sumes  ~l~mPreo~c~,~ En~u~erates 
: . ~Janadian :Chore and ~Iet :  e e l  10 1926 pp 31-34 : C a t a l y s t  conta in ing  F e  i s - t r ea t ed  With CO tO form ~ ] ' k  : t y p o s - o f  motors  a r e  discussed App l i ca t i on  0~ e~ec . . . .  r a t m  upon ~ n e c o m p w ~ y ~  ~t:-~;~.~'~a~ ~ , .  hydro-end  ~) " 

- i '  5!"-54; 85=$7~ 140-144.: ! '  ~' ; ~ : ' ! "Fe~C, w h i c h  i s  then reduced bY E~- • ' ~ | ~ : i :  t r lci ty tO -orocess control • is exemplified and i l lus t ra ted byproducts a n n  c n e m m a i s  oD~mu,,~.~. - r  ~ -  - . : ; . ,  "~- ~ :  
: : 'Appl ica t ion-of  high-and:10w-temperatureYcarboniza.: : 1206:"GL~:~n, :W. , ' : 0 r ro ; -K ,  V.: ~n RIrr~: H.:.: i~ron ~ { : i i  in t h e : c a s e  0 f , t h e  ca ta ly t ic  chamber s  0f the  F~scher" ~ t~on o f a C 2 ~ n A ~  s o  ~o~v~eWSc~eUwi~rel~ ~c~ml 'noa~s ~, ~n"-.  

" -. l ion to  wood, p e a t  and o ther  c l a s s e s  of Canad ian  fuels  ; C a r b i d e  b y  :Reduction of  I r o n  Oxide W i t h  Carbon "~r~::i:Y:~: :: Tropsch process,  i '  : '  ; ": ," " . . . . . .  : '~': : ( ,  m~  ., . ,~-r~:_^.. . . .~^~.-f~t 'he li~;(fid-nhase~hydr0genati0n: : 
: . :  gasol ine  and  subs t i tu te  :fuels in  Canada wi th  special : Monoxide  a t  L o w  Tempera tu re . ]  Be r  Gesell. ~:~';~-..-" - GOF:~A-w,E.: g e e a b s .  1664 . . . .  . . . . .  . c~amg%ce~ure'a~'st~n~mar~ed~esdltsofcharacteri- 

• r ~ e r e n c e  t o syn the t i c :MeOH and  synthol, . , : _  : :  ' : I~.ohlentech:, eel:  3, :No. t ,  1929, pp. 40-51 ;" Ber :  deut.  , ~ i~ | : ;~ : ;  :: - G0~ZR, E,  J .  ~ c ¢  ahs. 2347. " : " z a t i o n ~ f  the  oils p roduced  d u r i n g  the  hydrogenat ion  
:' : 1199; G~SBEn0, I Wood Alcohol F r o m  W a t e r  Gas  e m e m .  ~ese l l . , vo l  62B, 1929,: pp.2433-~2-tSS;:Chem 7~:|~:;.(: ,~^- - - - -  ~ L  Scd a b s  1370 3 2 1 5 3 2 9 4  : : o f P i t i s b u r g h . s e a m  (Bruceton):coalundervariouscon:: 

- . . our. eel. 1 - -  19-a, pp 461-462 . . . .  , ' p-  • ~;~117~ ~ ~ ~ . ~^....: ' ~ , ~ . , . ~ , ~  ~ .  ~ . n ~  in the  B u r e a u  o f  Mines  exper imenta l  p l a n t .  
: : :  • : .,Reweu, of process developed by P a t a r t  and  B a d i s c h e  : C O  ~s p a s s e d  over  Fe~O, a t  275~, and the  C content j~! | :~ : : . ,  1211. GOLUSTE~-~! ~.~. ~.. . . . . . . .  .m . . . . .  ~ :~aacti0n. Pe-  I m n o r t a n t  byp roduc t s  f r o m  the  Fmcher-Tropsch  s~n- 

: . . . .  w R h a  sketch  of  the  appm~atus and a descr ip t ion 0~ d e t e r m i n e d  periodically.:  : :Graphic  t r e a t m e n t  :o:f the  newe~_: x ~ .  ' ~ m  ~ , - - ~ :  " ~ o ~ ' . ~  ~'~ : thesis  a r e  Water-s01uble organic  c h e m i ~ l s ,  such as  
: " t h e e a t a l y s t :  I t  general ly  cons is ts  of a mix [u re  of  Zn : d a t a  g i v e s  Values :for d i s s b l v e d  C wi~ich When S u b - :  $~'~]"':~ trol. T!mes ,  Sou a±,  - ~ , : m , r  o~.---..~: , ' - -  : . ,  : : - ~ * ~  :~-~i ~, a c i d  a n d  acetone " T h e s e  products wi l l  : 
: • : a n a Z n u  , w l ~  t race  s of  Cd a n d  C d O i n  a d m i x t u r e  wi th  t r ac t ed  f r o m  the totals ,  g ive  va lues  which become con- : ~ ] : ' : S :  Review w i t h  pa r t i cu l a r  e m p h a s i s  on t h e  ~yaroco~::  ~ava i~ ,a~e '~ in  la~'ge enough quan t i t i e s  to have  a : t r e - : :  

, , a commercaal Cu  powder .  B e s t  resul t s  a r e  obta ined s tun t  a f t e r  20 hr .  T h i s  Value  corresnonds to F ~ C .  ~ | " ~ : "  process and  i t s  economic  significance. As  regar.as m e  u~ ~;~ ~ £ - ~  o ~ , ~ :  u,~on es tabl ished sources a n d  
• . . . .  a.t a t empera tu re  Of ">--20°-300 ° and  i50-250 a i m .  The  R e m o v a l  0:f C by  H: .  give~: fhe  s a m e :  values.  The da'ta : : :~! |  :]~i'::: ~roductiou o f  chemicals,  i t  i s  r e m a r k e d  tha  t thin new me_naous .~na .~ . '~e~ome the  p r inc ipa l  source of  m a n y  - 

ymld pe r  hr :  reaches  as  h igh  as  1O0 co. of M e 0 H  p e r  eel .  of  F i s c h e r  and  B a h r  ( s e e  abs. 9 7 3 )  s imi la r ly  inter- ~ : ~ |  ~;~:1 Source of a l ipha t i c  chemicals  is going t o h a v e  a. ser ious  - u_se..s: ~ r ~ n i e  ~l~emical~,: ph r t i cu l a r iy  those  u s e d  i n . :  
,of  ca ta lys t  of  200 ec T h i s  p r o d u c t  is r e la t ive ly  v e r y  pre ted  g ive  the  s a m e  r e su l t s  ' ~ :~:~: e rec t  :upon t h e  p lants  a l ready producing  m i p a a u e s  v u ~ . ~ ¢ . . ~ . : ~ . . ~ . ~  a n d  f ibers  a c e t a t e  rayon p h a r m a -  ~ 
P u ~ e "  : ' , . . . .  : Govni !¢  C. S. S e e  a b s  810 . . . . . .  . i ~ |  ~ :from petroleu m.  : - .  . . . .  . . 



eeutieal, and  al iphat ie  solvent industries.  Another  da t a  were  t reated in accordance with the  assumption ~. 
potential  source of  impor tan t  organic chemicals is the  t h a t  t he  react ion was  unimolecular  and  homogeneous 
production of  high-boiling alcohols f rom t h e  a x e  and a s  had  been reported previously for  a s ta t ic  sys tem un 
$57aoi processes ~ Oil f rom the  liquid-phase hydrogena-  to $50 °. The  reaction constants  were  found to inereas~ .:. 
l ion of coal is an  impor tan t  source of organic chemicals wi th  increas ing decomposition which indicates a re- " 
o~ commercial  value, such as t a r  acids fo r  plastics, t a r  
bases  for  pharmaceut ica ls ,  and benzene, toluene, and ac t ion  less than first  o rder  or  autocatalyt ic .  Tbe . 

l a t t e r  hypothesis w a s  tested by adding separate ly  
~Ylene for explosives manufac tu re  and solvents, sma l l  % of  the v a r i o u s  product  gases  to the  original 

S e e  abs. 3296, 3297. : CI~:  I t  was  shown tha t  0 .72~ C~H_. increased  the 
1217. GOLu~fB~c, N., AXDERSOX, H. C., A~'D GRASS. R . C .  reac t ion  r a t e  2 to 2x~ t imes  its original value.  The 

Revised Bibl iography of  Bureau  of Mines Invest iga-  ~ahtalysis ~lmy b e a  homogeneous direct a t tack  on CH~ 
lions on the Production o f  Liquid Fuels  From 011 ,ae a u m u o n  oz 17o of  C~.H~ likewise increased the 
Shale, Coal, Lignite,  and NatUral  Gas to 1949 Bu- reac t ion  to about  the  same extent, but  this  is roba 
rea.u of Mines Inf .  Circ. 7 5 3 4 ,  1049, 53 pp. " due to the  C,H, which  i s  rapidly formed f~o~  bly 

.~,xnclua_es .G.overnment publications wr i t t en  by the C..~,. Addition .of 2% H.- to the" r eac tan t  C ~  a~o  -! 

por ts  of Work done Jointly with StateS, colleges .and . ~cu~ren~mcrease La ' t.'~J:t.- content wbic h . a c c o u n t  s for 
~ , ~ e a u  oz ~ l n e s  staff  for  t h e  technical pre~s and re- ~ v e s  a ~--ou-/~ mer~s_e i n reaction ra te  wi th  a con- 

industries.  (~'ee abs. 923:*) ' ~tar~e~S~onPaerttoa~esthe effect on the react ion r a t es .  

G0,~nzI~:, J,  ~ec abs 1972 ~ m a r k e d l y  to ~'o o f  EL- had  previously been shown ~ I I 
' " " . . ,  w tne ra te  Of decomposition. R~ in- 

:19.18. G0onm'E, C., AND Jack:, K. It .  Kinet ics  of.N/tro- c r e a s i n g  the  surface : volume ratio about  fourfold, 
gen  Evolu t ion  F rom an I ron -Ni t rogen  In te rs t i t i a l  the  r a t e  of  decomposition i~ ab0 oa - 

4, pp. par  of the effect arising fro  ' I 
. . . . .  , ~ u . t .  " ~ o ,  J . .V ,~S,  p .  ~ 9 3 8 .  1 2 2 a .  . . . .  " ~ ] u x  ~ . x a : .  I 

; R a t e  of N evolution f rom e F "  n~et~,~ .+ ~ . . . .  nno [~'h~-"~'~.m~- ~eaet lon J~etween ~Ietlmne and Steam I 
. . . .  ? ' - - - - J '  . . . . .  oou - o ~  . . . . .  ~=~upura~ure Region 1 000" * as ~ v e n  by a 2d-0rder uarion x~ . . . .  - -1,100 Ind.  Eng  • .  , .  . eq i th respect  ta  rater-  Chem., col. 44 19o9 I ~ " . " 

i ~teittiaal ~" - c.oncentl~lt~o_n and  is associated witfi a n  : 40, 1952, p .  i l , 6 3 7 . '  pp $ ° '  2809' Cl!em.-Abs, vo! .  : : :  

~ : [ :  ; ' ; ~  e:e~g,Y°::?:!00~_l,400 caL per  gin. tool..  The  The  presen t  w o r k / s a n  outgn'owth of a Study of  the i : evolut ion ra te  of  N a toms  per  100 Fe  a toms  pe r  sec is U n e n t , h ' z , a  ~*o..,_..+...,~, . . . . . . . . . .  

And  ~IBL!OGRAPI~[Y OF FISC:HEI~-TROPSC]K SY'NTIKESiS AND REI~.TED PROCESSES ~ " .... 
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coal hydrogenat ion and Fischer-Tropsch syn thes i s ,  mak ing  synthes is  g a s  by gasification r o b e  conve r t ed  
Coal bus been used a t  BIll ingham a s  the  r a w  ma te r i a l ;  into liquid £-ael. 
it has  now been superseded by creosote  oil and tar ,  a s  Goss, ~V. H . . S e e  ab~ 2176, 2177. 
the coal caused  grea t  abrasion of  t he  p l an t  and dur ing  1226. G 5 r H E L , - - - .  Grenzflachen-Katalyse.  KrUger, 
the wa r  t h e  p lan t  could be more  eas i ly  and  safely s h u t  editor, H'irzel, Leipzig, 1933, ~p. 67. 
down in case of  a i r  attack. When  coal  is used, i t  is I t  was  found t h a t  t he  electrical conductivi ty of ca r l -  
first washed by flotation, then  powdered  and mixed  ous powdered ca ta lys t s  curled dur ing  the  Fischer  syn- 

w i t h  oil to give a paste f rom which  t he  oil may  be  
recovered by recycling. Owing to the  n a t u r e  of coa l ,  thesis In such a w a y  a s  to indicate  t he  progress ive  
about 5gb avoids hydrogenation,  a f igure t ha t  may  be  formation of  carbide.  
increased i f  the  coal is alkaline. To obtain more corn- 1227. GOTO~, Y. [Reduct ion of Fe r r i c  Oxide by Hydro-  
plcte hydrogenation it is cus tomary  to a d d  to the charge gen and Oxida t ion  of Metallic I ron  Reduced F r o m  
a small excess of HC1 in the form of NH~CI. The ideal Fer r ic  Ox ide . ]  ~Iem.  Ryojun C~ll. Eng., Inouye Com- 

memora t ion  v01. 1934, pp 393--413 ; Chem Abs., col. methodofahydroge~at!ng:.,, , , ~ , ~ ,  . coal is to u s e 4  sta~es, al-  
thoug s t s t Y I r0duet m a y  be  obtained ~sing 2, 29, 1935, p. 2124. : 
while a t  Billinghanl 3 stages a r e  employed. In  the  Describes a p p a r a t u s  for  following changes of we igh t  
initial s tages the  Catalysts employed a re  $n oxide a n d  continuously by  m e a s u r i n g  the: cu r r en t  required b.~ a - 
Fe mflfide, and  in the final s tage  WS_-: The  product  : solenoid to coun te rac t  the displacement  o f  a m a g n e t  - 
from coal or  t a r  hydr0genatiou is pure ly  hydrocarbon a t tached to a silica spring, which is connected to a Pt :  : " 
in charac ter  in the fract ion bo i l ing  up to 180 ° ; above bucket containing t he  : s a m p l e . . T h e  mater ia l  used Was 
this t empera tn re  phenols and basic substances are  oh- pure Fe.-0~ and A n s h a n  hemat i te ,  containing Fe_.Os 93.89, 
tained. The ave rage  yield of  gasoline f r o m  bi tuminous  : Fe~O, 2.61. SiO= 2:42 and A1..O~ L05%. T h e  reduct ion 
coal is about 50e~. although this fig~lre will  be Slightly takes  place in the  s tages  Fe.-O~Fe~O,-~Fe. The  reduc-  
increased i f  the gasoline is for  motor  fuel and decreased l ion to FeaO; is r a p i d  a t  all gas  velocities:  f u r t h e r  : 

i f  for aviat ion fuel. German annua l  output  dnrfng reduction increases  w i th  increasing gas  velocity up to  
• the was was  about  4.000.000 tons. whi le  t h a t  a t  Billing- / 120 ee. per ra in .  ~ t  .constant  gas  velocity, tl~e r a t e  
• barn aud H e y s h a m  Was 500.000 tons. ~ Gasoline ob- of reduction of  Fe~O~ increased wi th  t h e  t empera tu re ,  . 

tainefl by this method has an octane number  of $0, being ra the r  s l o w  u p  to 450*. T h e  Curves showed no ' - ' T M   ro   eoro  o0in  o e0, o0   ob oooeoas ro o  
!• . : "  .i;: ." o i i :100by addition ofiso oc'one, ecouomiepro pects bY- -ray  otograp sof  mpIeS at vor ing stages o f  

: : -  k"nown &t450 o the.tjClue~~ai e . . . .  ,: .... s ::A.are ~ of  CHi followedo'bv the steam-carbon r e a c t i o n  ; y n  ago ma/nJy due to the increased costs  of coal and GorTLIER, S .  ~ e e  abs. 924, 925". • ~ :  labor, coupled wi th  the fact  t h a t  the  gasoline sold . 1228. G0t~F~AU, J .  [ : Inve~igatibn o f  the  Optical Anal-  
s e c  :V=I" " 9×1o  s . "  ' ~,--~ " 'Qv~ ,"  "E o ~ 1 . 0 5 ~ 1 0  cm.~per C is fo rmed  ~as a~re~ult~ ^~ *~-̂ tue uecompomnon~- "" steam'Until :" ~ . . . . .  :tOday iS 6 f  a h igher  quality titan f0 rmer iY . -  : ~ ' .vsis of  Gasolines.]  " Brennstoff-Chem.,voi .  ~ ,  1942, 
4 -  '*' . . . . .  ' " - -  . . . .  ~v ; ~ = z . ~ X 1 0 " .  T h u  a t  " behave~ as  an in ~ - ' 1 2 2 4 .  ~ .  Report  0 n  the Pe t ro lemu and Synthetic 

- vamn0 ,_r ranges f rom 0.7-4.3×20-~ with a m o s t  probable - ~from ~,A'=: ~,~u ^'-''= stea[ert ~as. Produeh0n of synthesis gas , = "0il Indus t ry  of  Germany.  BIOS Overal l  Rept: '  1 :pp; 1-7;  Chem. Abs.,  ~ el. 30, 1942, 9..8033. : : ,, 
e o~ 1 8X10- ._,N a toms ,~er~. ~w~ ~'~0 . . . .  . t . m s  er r - m z o r  the  F/scher-Tropseh process Da ta  obtained b~ :the Raman  spect ra l  a n a l v s / s  a r e  

: : .  : .... s e c .  ThevelocatyofdiffusionofNatoms~,.tho~,~ :~ roceeas  smoothly a t  about  900* o n a  Ni ca t a ly s t  : 1947 134 pp P B  .qs.q~ls . . . . .  . . ' "' . . . . . .  . discussed. Compara t ive  tables show good checks w i th  : 
is a t  least  10' t imes  a s  r a ~ i d  a~  *~a ~,-C.-~:?:: " ~ : ' ~  ~ m o u t  an  efficient ca ta lys t  a t  COnsiderably h ~ h ~ .  :~ Divided m d e r  the following head ings :  Carbonization a n a l y t i c a l  re~ult.~' obtained hv ~ r ~  mot~aa~ P , ~  

• , . .  o . . ~  -~=-ue te rmln lng  re r a  • " ' - - - - ¢  - '~ -~*  ; < - : ~ • " . - - : " -  ~ . . . . .  - - "  . . . . . .  - . . . . . .  ~ . . . . . . . . . .  " - and gamficat on of  cod] h~dro~emt ion  proce sos, 1 r process. The ra te-determinin~ s t ,~o , e  H . . . . . . .  , - ,~  rope . tures,  there l s n o  problem of decom sin ? : • ; • ' ~ ' . . . . .  • . . t ' c u l a r  st e~s i s p l a c e  d on t h e  anlys is  of. Kogasin. . . . .  : 
- : is considered the  combination ~of N°at '~m : . . ~ _ : = , ~ x ~ _ . .  : bu t  gae f i c a t i on  of the resul t ing C is so slopew ~h%tO?n ~ Fiscber-Tr0psch p r o c e s s :  crude-oil producUon ;. p e t r 0 :  1229: Gouv~=; ~.. [ l>reparati0n of synthe t ic  P e t r o l e u m .  

!}llitdahs:a~ac~a Oufr~eCOrlleiaS~:n~r~bia~etii [ ~  ~tea~eS:ct~Or thcioSnr~Ca~ly ~eOUlidi:e l e u m  refining; lubricating-oil product ion;  and test ing : . :  p ~ Y : ~ : l a f i o :  . ./ :required ~ :: and evaluat ion-of  products; utile r e p o r t  eomprehens- " by the  .Mldry-Bourgeois and Olivier P r o c e s s . ]  
- . . . .  - . . . . . . . . .  Chaleur e t  ind col .  5 19o4 Special  No ,  pp 90-96 ~ 

. . . . . .  a 2-dimensional gas, tffe correct  o rder  of  ma~- ~...Goznor~, K. Deve lopmen t  Of Hydrogenat ion and ~. .... lvely reviews m e  o i l  s i t u a u o n  a u r m g . t n e  war,. the. ~ ~,_ ,, .~ ' , " .^  _^:~_ - : , . . _  • " , ~. .L lem .~-U ~, VO I  l ~ l  AU  a p l.t~)'~ 
. . . m t u d e  fo r the absolute react ion r a t e  is predic ted • ~ ~ r C ~ e r ' T r ° p  sch Processes in Germany.  Your: I n s t .  ~ ~: sources of liqu'id fuels and the  cont r ibut ion  thereto : " "  ?: . ' - , • . :~ : : ' • 

12p~pPa..sTGG/i(:ii~h~: ~ i i l t ~ e e ~ [ ! ~ o : 3 ~ , t ~  ~ ~ f o ~ ~ i i : i f i h 4 e ; i ~ i g i ; i i  i ~ a : s . ~  ~ iz ~ a n u s  urces Process consists es.~sutially in makln~ w a t e r  as  
• : made  by coal-oilproces~e s. :Oi l  f rom va  " so ; " ~ . ~. , . " • "" ~ g , " 

r 0 tons m ~ rfl hvdrogenat in  eatal_vncall~ a t  °30 a t  a tmospher ic  . cached a m a x i m u m  output of 6.930,00 " . p " • g • - , .~ . -  * • " 
But fe l l  ra  . the  end o f  Auga~st:to 120,000 . pressure  to produce  CH~ decomposing into CJ:I~ and  R.- 

was the la rges t  oil producer  (up : :in an electric f u r n a c e  a t  2,000,, and:! lydr0genat ing t he  :; : 
= -" : ~ 3,~0,000 tons)  ; Flscber-Tropsch w a s  less h n p e r t a n t  : r :C:H: catalyt ical ly  a t  150"-300" under  a pressure of  %,::, 

:!i~| ~ 1944 l~nt£ell rapidly  b.~ 
:~ tons Hydrogenat ion w 

: : ~ . . .  ~ ..~]~?| to 3 ~0,1~0 tons)  Flscl  
. ' ;  oncaralyzed-react i0n of  na tu ra l  gas  With s t eam h a s '  : .Tropech:processcs and e 0 m - a  . . . . . . . . . .  Fiscker=: ' . ~ | :  . (up to: 585,000 tons)  ; while p e t r o l e u m  coal-tar dis- a t m .  Products  h a v i n g  a calorific va lue  Of ~8~0 cal.  a r e '  

neon-studied: 1 225"-1 51 n* . . -~* , .  . . . .  . . . . . .  ' :  . : ~ , ~ a , . , , . ^ ~ , _ .  ~ : , ~  ~ . . .  .t, (e~ vmeny tae. teennique d' ~j~.~:;: : tillaflon:: and benzol showed,  respectively,  1 770 000 obtained by expend i tu re  o£ 12 100 cal. ; but  r a w  m a -  " . 
• ra t ios  o f l . 5  : 5 and t]m:'~-~=:~-~.t*e-am, :~ 2at-ura.~ gas , , , , ~  . . . .  ~ nora ~ n t a m a n d  G e r m a n y .  ~ - '  ~ . ~ | , : : ~ "  945 000,:and 380 000 tons :  C o s t s : o f  s~nthetic :fuels : ter /als  hav~ng ! i t t le  :or no Commerc ia l  va lue  "(wood ' . 
a t  high tempera tures  longcont~ac[~t~mes.-~n~e~,~ yen  " ~ ' a ~ "  ~Ydr°~.enati~ n in  the  Fuel and Chemical  . ~ | ~ ! ( ; :  were: entirely unec0flomie compared wi th  na tu ra l  :pc- : w a s t e ,  high:ash c0al~ etc~) Can~ b e  ut i l ized. :  Discusses '~! .  ~ 

. - na tu ra l  g a s  rat io of  5 t h e r e  is Some o,~b--~-~-~. .~^.  ; -  . . . . .  ~-~-~.':~-~: ?our.  ans i .  -vuel, col. 21, Dec. 1947, p p .  ~ ' : : |~ : : :  t~oleum. T r a n s l a t e d - . t o  present-day costs in Grea t  .. economtc  mapor tance  of p r o c e s s . .  ; - . . 
-:~: the  na tura l  gas: The  ex ten t  of:earbon~za~o~'~"_~. ~_ ~ ;  .7 ~ ' ~ r e ~ r ° l e u m  (~'ondon),  v0!. 10 1947, pp: 244- : :~ l< ;~ : :B. r i t a in ,  the  production Costs of  hydr0gasol ine  f rom ~ G o ~ ;  lV. " S e e  abs 2720 2 7 2 1  . ] 

to .be_a functio n Of the  ra t io  of s team to n a t u r a ~ ° ~ .  :: :: vo~.'~29~;~ovo~ 11,/948,~pp.:10-17,8[>_38i:Gas World,,~:~j,.~:~.~i~::c~ l and t a r  ' respeeth.ely:~vere 27:5 d. and  21.9 d. p e r  1230  G I ~ E  E : ¢O~resin F r - n  . . . .  k ~  ~ ; -  ~ -  - I  
. a n a  to va ry  e r r a t i ca l ly  wi th  temuera tur~  n~a  +~:~ ,~ :~d-,r ' " v ' "  ~'~" o a ~ o o ~ ;  wnem .abs. col. 42 1948; ~.:'~-~i~'~gal. ' and  fo r  Fischer-TroPsch p r i m a r y  product  2 7 1 d  ' ~ , ~ o a  ,-'-'-~-" ~ ~ ~ : Y " .2"~-"-~ '~-2~t2:- :~ '~" 

Of  eon tae  . . . . . . . . . .  ~ . . - v  . .  , ~ . ~, :~ ~ :~ : r~  . • , ,  , , ~  . ~u l i u , :  _~osme i : LK  ve t  ,};5 .No  .I.;5 J .~3u ,  " : : t. As the  t empera tu re  is inerea~oa , ~  ^ ,  : -  .o  - : - . : . , - ~ 1 : ~ : <  he proessses for  refimng petroleura and for  producIng ' ~ .  x~,', v . . . . .  ' m  ;: . "  ; ^~ . . . .  r ...... , . ]  
n a t u r a l  gas undecomp0sed in a single nass~ t~r~u~(~ ,~  ~.elehett ,  leet-nre f ° r  1947 f i r s [dea l s  With~the m a n u  2 ~S:~ . j )~hIgh-oc tane  m0tor  and av ia t ion  fuels w e r e  s imtlar  t o  $ ~ , .  ~,~,ur:_ ~nst, ~ e ~ m .  ~t~.e~nool7 .co,: z~, ~ u ,  p.:: ~ : - I  

. . f u rnace  becomes less dependent  on c'onta~,* ,~,~2 ~ . z ae tu re  o f  H ~ a n d :  of mix tu res  with N~ required for.  : ~ $ ~ . ~  t~ose in g e n e r a l  use ba t  had  no t  reached  a s  h i g h  a - .  : ,~,~, y . ~ , , , ~ o ~ . ,  v . . . . . . . .  °~'  P'~r~±" . . . . . .  ! t  I 
. . . . . .  ~ , ,~  m a ~ i n g  synthet ic  ~m.  ann  ~ ,~ ,  o,~~^_ _ :  . . . .  ~ - -  ' : : : ~ k . ~ l ~ s t ~ t e  of ~vo]o~menl~:aS in the allied Countries Discusses  product ion  of  hydrocarbons  b .  catalyt ic- . -  

• vnthetie ~ ' ~ : q 2 2 5  ( cn ,na~  ~7  ~ .qanth Af~|~nn P, an l  Tndn~-rv r e a u e n o n o ~ u u a n a ~ . o z w a t e r g a s  w o m p u r a t l v e ~ y  
Ca lower  working t empera tu re s  yield w a x  products  of h igh  '~.'.~J[~,~.~: -_ nadian Min:. Jour. ,  col. 70, No: 5, 1949, pp. 76--79. :- - " ': 

t he  r ange  of contact  ~ t imed s tudied) ,  unt i l  a t  :about . thet ie  MeOH. Refers  t o t h e  manufac tu re  of 
: - . 1500" there  is l i t t le Or no effect. At  any  t empera tu re  : f u e l s  by  t h e  Fiscber-Tr0psch process and to the" r e - :  

~ '  the:  % of:.undeeompesed g a s  shows l i t t l e  i f  a n y  de- - a c t i o n s  be tween . . . .  ~ ,  ,~-~.~ mel t ing point, cal led synthetic eerestn. The  product -  
. ~ pendence o n  the r a t i o  of  s t e a m  to na tu r a l  ~'as ' ~  - -  . . . . . . . .  olefins, .CO, and I t s ,  a cco rd ing  to t h e  -~:,,~i~.~.i~, ~;~:,, "' Summary  of r epo r t  of t h e  C o a l  Commiss ion  and o f  : mel t ing a t  96" is capable  of  Caking up more  solvent  and. . .  

appneat ion o f  this  react ion to the  - r o d u  - ~  " : ~ -~  : ~v.or~ or  ~toe~en a n d  R e p p e :  Considers a number  of ,  ~ amaual repor t  for  the:FUel Redeareh Bottrd f0r:'1947 . r emain  a .Pas te  t h a n  n a t u r a l  eeresin, paraffin :montan,: : 
m ix tu r e  of  ~ and CO for  -~vnthesis -a~  ~- uc~lon o r  a " different  types  o£ reactiOno rainv°lvini hvffrogenation :-~.-~' !~;~:::and a review of the  Coal t r ade  are  p r e s e n t e d :  Some 

: . . . .  i : ~" ~ ~ ~ p o m t e a  out. and  descr ibes  analogous g " • i ~ !  wax,  b t e .  -: : . - : ': - : ~. :"  
2~0. ~ Meckanism and  Kinetics of  the  T h e r m a l  the  pe t ro leum fuo~ ---~ 1~ at. o ns a s  carmed out  :m  :221ilr~ !' discussion of m'oposcd oil-from-coal l~lant now licensed . . . . . . . .  
decomposit ion of  Methan  : " • . . . .  ' . ,  '--, a uu  chemical  m¢:lustrles.. ~ ives  -~g' ~": ...,~ e .~? to be erected a t  Vereeniging. The  Hydrocol  process is to 1231. . [Ceres in  F r o m  Coke.] P e t r o l  Ztsehr.~ e m . a  Flowing Sys tem in accoun t  of  the :manufac tu re  of aviat ion fuel. ' : : ,.~::?~:i~% ~ ' ~ J l l . ~  :be employed~ One of  the m a j o r  improvements  in this  col. 32, No, 37, 1936, pp,  5-8;  Refiner and Nat.  Gaso-:  : : vol.the Region70, 1948,1'000"-1'075°pp. 395-401.C" Jour :  Aim Chore; See. : 1223. ~ .  Production: o f  Petroleum bY Synthet ic :  ,~1~:~ x~, ~!~  ~awe plmat is the use  O f  "fluidlzed',' F e  as  Eae catalyst ,  l ine .Mfr.; col. 10,: 1937, pp.:335-837 ( ]hem Abs ,  c o l  • 

" ~ .  . 3 1  1937;p. 5137.: . .~ : ..:: . . "~echan i sm and kinetics of  +h . . . .  _ _ : ,  : • .:. ]~Iethods._ Gas  World, col. :L27, 1947, p. 78; Chem..r?~'  ~'%' 
f i e  ' ~ . ~  ~z~" a~quid fuel p e r  year ,  including 10,000,000 gal. of diesel Proper t ies  of  t he  w a x  produced in t h e  Fischer ben-  

t = t,ex-mal aecompesi  ~ g e  v m  ~7 194"~ 291 one o 9 ~ -  t_~.~:~ ~ e plant  will have  a capacity of 76,000,000 gal. o f  " ~ : 
ve~sOf ..~..H~_ h a r e  been s t ud i ed  in a porcelain r eac t ion  ' ~  pd~ef.,~r~s~'_z:~ ' P~P~..-_ ~ _69-2,0. : . . . . .  - r  ~ ~,:~ ~ll~ T h e  coals : to  be u t i l ized  a r e  f o r  the :  most  p a r t  Zinc synthes is  are:  briefly discussed ( s o n  abs. 1828). = using a flow sys tem a t  1000 . -1  0 7 5 *  m~^ _ v ~, . = u ~ u  a~ ~ :  ~ d r e w  s symposium. , D i s -  

: . . . , . ,  - - , ,=  : cusses z m u m  methods for  tile production of  gasoline---- .: : ~  ~ .  OW-grade. I t h a s  not  ye t  been definitely ascertained I t s  high off-binding Propert ies make  i t  sui table  fo r  t h e  
~ ' ~ : ~ W h ~ t ~  . . . . . .  * ~uch coals be  sat isfactory for  prepara t ion  o£ P01lshes; .e tc .  I t  m a y  also p rove  a u s e - :  
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f u l  source Of f a t t y  acids,  into which i t  c a n  be con- m e t h y i - I - b e x a n o l ,  isopropanol, 3 -me thyI -2 -bu tano l  
veTted by  oxidat ion,  and  2; 4-d imethyl -3-pentanol .  S t r o n g  evidence for  

G m ~ r z ,  A. ~ee  abs. 410. t h e  presence of  the  fol lowing w a s  obta ined : 2, 4-di-  
: me thy l - l -hexuno l ,  4 -  or  5 - me thy l - l - hep t ano l ,  3-pen- 

GR~F, E. ~ee ubs.  2339. tanol,  2-pontanol  a n d  2 -methy i -3 -pen tano l .  .aCids, 
Gm~FZ~S, .M. A, ~ce abs. 3025. es ters ,  ketones ,  olefins, and t e r t i a r y  alcohols were  ab- 
CEASES, E. S e c  abs. 1504. sen t .  :The presence  of  a l l  the produc t s  identified can 
Ga.~ss, R . C .  , .~ee abs. 1217. be  accounted fo r  by assuming  t h a t  t h e  mechanism of 

synthes i s  i s  in te rmoleeu la r  dehydra t ion  of  2 lower el- 1232. G~Ass, R. C., A.~n STenCH, H . H .  Coal-to-Oil Re- 
s e a r c h  a t  Bruceton,  Pa :  Chem. and Eng. ~News, voL 
28, No, 9, 1950, pp. 646-648. . . . .  
P rogress  repor t  on the  conversion of coal to l iquid 

fue ls  by the  2 bas ic  processes and the i r  var ia t ions  : The  ; 

Berg i u s  process of d i rec t  hydrogenat ion  of coal and the  
Flscher-Tropsch process  o f  indi rec t  hydrogenat ion of  
coal by way of synthes i s  gas :  Some of the  r e ' e ach  ac- 
t iv i t i es  t h a t  have  no t  been  described in the l i t e ra ture  
a re  touched upon. 
1233. G~AUE G. x.~-n Koo~  H . W .  [D i f fus ion  of Gases 

i n  Solids, S tudies  On I ron  0x ide : and  I ron  Ahuninum 
Oxide.] Ber .  deut. c h e m .  GeSell., vol. 73, B, 1940, 

cohols invo lv ing  l=I.- e i ther  f r o m  t h e  hydroxy]a ted  C 
a tom or  the  a d j a c a n t  C atom. H s e p a r a t e s  most  readi ly 
f r o m  a CH= group,  more  difficultly f r o m  a Me group, and  
not  a t  all  f r o m  a C H  group. 

GRAYSOX-S~fITH, H .  ,.~ec abs.  1624. 
1236. CHEAT :BRITAIN COSier!TrEE OF ISIPERrAL DEFENCF~ 

SL'BC0.~ISfZTTEE OF OIL  FR0.~[ COAL. ~a lmou th  Report  
on the  Product ion  of Oil F r o m  Coal.  H. M. Sta. 
Office, London, 1933, 71 pp. ; Coal Carbonisat ion,  vol. 
4, 1938, pp. 40-45. 
Commit tee ' s  r epor t  on the F lscher -Tropsch  p r e c e s s  

has  l i t t le value,  a s  t he  evidence ob ta ined  is  conflicting 
The  general ,  though indefinite, conclusion tO be d r a w n  : pp. 934--995 ; Chem. Abs., vol. 35, 1941, p. 3151. 
t h e r e f r o m  is  t i m t  the  capital  cost  a n d  economics of a 

Atomic  pores  o f  h ighly  dispersed mate r ia l s  r e m a i n  . F i seher -Tropsch  plant:  would be s i m i l a r  to tha t  of " 
, accessible by the  addi t ion of cer ta in  subsn~nces, a coal-hydrogenat ion plant~ The  commi t t ee  reeom- 

Effect  ot AI:0~ ( A )  w a s  s tudied On increas ing  tbe ac- m e n d s " t i m  es tabl is lnnent  of u p lant  to w o r k  the F ischer  
' cessibi l i ty to ga se s  of  the  iuner  sur face  of riintgeno- : p rocess ,  and  des igned for  the p roduc thm of not  less 

graphica l ly  amorphous  A1..0r-Fe=0, (AF)  cata lys ts  ob- t h a n  20.(D0-30,000 t o n s  of p r i m a r y  products  pe r  an:  
t a ined  by prec ip i ta t ion  a t  20 °. The porosi ty was  de - :  n u m . "  Th i s  is  the  commercial ly  econonlie size of p lan t  

: t e rmined  by the  H a b n  built-in radioact ive-sabstanee  : f o r  the  operat ion of  th is  process. 
emana t ion  metbod; 0n :hea t i ng  (AF)  the n[omie diffu;.:  
sion pores •decrease to nearly zero at 600* ; for pure : i237. GREAT BRITAIN FuEL RESEARCIT BOARO. Li~bri; 
Fe=O~ (F) corresponding parts of the carve lie about caring Oil. Fischer Process. Rept. for the Year " 
IO0° lower. The  d e n s i t y  of Fe:0~ increases  on h e a t  Ended  Mar .  31, 1935, pp. 122-123. - . 
t r ea t emen t  f r o m  3.7 and  3.3 a t  250 ° and 4.9 and 4 . 4 a t  I n  work ing  on the  synthesis  of l iquid hydrocarbons 
450° to 5.1 and  5.1 above '600 ° a s  measured  b y  t h e : '  : f r o m  m i x t u r e s  of  CO a n d  H:-, prodi~cts have  been oh- 

:: e m a n a t i o n  add  the  xylene-20°-Pycfi0metric metlmds,  t a i n e d  t h a t  emln"tce the  entire  ser[es~of i~iraflifiS from :F " 
respectively.  Al though pure  ( F )  rapid ly  .ages to a CH~' to  lmrd  paraff in  w a x  witli the  re la ted  01efins, but : :  
m a x i n m m : d e n s i t y  of 5.1 when heated a t  450°,- the-(AF) : contain  no f r ac t ion  corresponding t o : a  lubr ica t ing  oil. - 

. . : ca ta l .vs[s  age only slowly and still Show differences in :  - ' Recent ly  however ,  pr0dncts  a re  r e p o r t e d ,  the  specifica- 
: ' dens i ty  as measu red  by  the 2 methods.  The absolute ~ t ions  o f  which  a r e  those::ef excellent l u b r i c a n t s .  These  

:- . r a t e  of .diffusion of  ga se s  in (AF)  as  measured  by t h e  a r e  fo rmed  bY the polynierization w i t h  AICh  :~f t h e :  
emana t ion  method  i s  g rea t e r  than  in i F ) ,  a n d i n :  f r a c t i o n s  t h a t  a r e  r ich  in  u n s a t u r a t e d  hydrocarbons.  
c reases  again  a t  higl! temperfi tures,  bn t  the  T a m m a n n  _ Some inves t iga t ion  h a s  been m a d e  sufficient  to confirm 

.posi t ion-exchange t e m p e r a t u r e  i s  about  $20 ° for  t h e  the  n a t u r e  and  condit ions ef  the  s y n t h e s i s  reaction. : ; 
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ni.~m of the synthesis reaction, the evidence points to- are such that no a])~0rbed H~a~omscan%e formed on-the ...... 
ward the  F i s c h e r  carbide theory ,  al though an  a I t e r n a -  .~rfuce,  t h e  m e t a l  wi l l  not  c a t a lyze  the  o-p conve r s ion .  
t i re  t h e m T  is  postulated t h a t  t h e  CO molecules a r e  f i r s t  The r e su l t s  of expe r imen t s  show t h a t  when t h e  p r o d u c t  
][inked to the  ca ta lys t  surface ,  f o r m i n g  a bond s i m i l a r  is  h ighe r  hydrocarbons ,  no H a t o m s  are  de t ec t ab l e  on 
to tha t  ex i s t ing  in  a Co carbonyl  molecule, except  t h a t  the su r face ,  b u t  w h e n  the  p roduc t  is  CH,, H a t o m s  a r e  
the me ta l  a tom i s  not  de tached f r o m  the  lattice- T h e  there.  T h u s  i t  s eems  reasonab le  to conclude t h a t ,  
H~ absorbed on ad j acen t  Co a t o m s  m a y  then reac t  w i t h  i f  the chemiso rbed  CO is  a t t acked  by adsorbed ]3[ a toms~ 
the absorbed CO, a t t ack ing  e i the r  t he  0.. or  t he  C a tom.  the p roduc t  wi l l  be CH~ b u t  a t t a c k  by m o l e c u l a r  H~ 
In the  l a t t e r  case,  H C H 0  would  be fe rmed as  a n  in te r -  leads u l t i m a t e l y  to  h ighe r  hydrocarbons .  P r e v i o u s  

, mediate  product .  Nei ther  of t he  above hypotheseg ex-  difficulties i n  ca t a lys t  p r e p a r a t i o n  have been I a r g e l y  
plaios how the  methylene or  o the r  radicals  f i rs t  f o r m e d  removed a n d  a sa t i s fac to ry  composi t ion h a s  b e e r / f o u n d  
link up to give  the  long hydroca rbon  chains. A p lan t ,  in Co : T h e ,  : k iese lguhr=10O : 18 : 100. B e f o r e  t h e  
large enough to conver t  100-150 cu, f t .  of o m i x t u r e  o f  semi-technical-scale p lan t  runs ,  described in de ta i l ,  t h e  
H~ and CO pe r  hr.  into hydroca rbons  has  been des igned  ~ cata lys ts  w a s  reduced in  H-_ ~at  350% compared  w i t h  
and constructed.  A flow d i a g r a m  of  the plant  is  shown,  t h e  o p e r a t i n g  s y n t h e s i s '  t e m p e r a t u r e  of 180°-230  °.  
Catalyst  cooling is  accompl ished  by c i rculat ing h o t  
w a t e r  under  pressure  th rough  horizontal  tubes in  t h e  
catalyst  bed. D e t a i l s  of c a t a l y s t  prepara t ion a r e  pre-  
sented, and  the  importance of  w a s h i n g  the  p rec ip i t a t ed  : 
catalyst  w i t h  boi l ing H : 0  is  emphasized. W i t h  the  
unwashed ca ta lys t  no cont rac t ion  took place: even  a t  

a t empera tu re  of  233 °, w h e r e a s  w i t h  the washed  c a t a -  
lyst a contrac t ion of 65% a t  198~ took p lace  and  w a s  
main ta ined  fo r  24 hr. At  an  equ iva len t  gas  r a t e  pe r  gin, 
ef ~ t a l y s t ,  t h e  ca ta lys t  t h a t  h a d  been washed and  elec- 
trodialyzed brought  about  a contract iou of 71% a t  

The h i g h e s t  y ie ld  of recovered oil product  w a s  77.0 
gin. per  IV m /  of  synthesis  g a s  (exclusive of  l i g h t e r  
cons t i tuen t s ) .  T h i s  ~ e l d  h a s  l a t e r  been i m p r o v e d  t o  
90-100 gin. p e r  m )  The  c rude  product  consis ts  a l m o s t  
entirely of  s t r a igh t -cha in  paraf f ins  and olefins, : f r o m  : 
the l i gh tes t  m e m b e r  of the  series,  up  to w a x  h a v i n g  a " 
mel t ing  p o i n t  above  100% A p p r o p r i a t e  f r a c t i o n s  m a y  : 
b e  used us  m o t o r  fue l  and diesel oil, the  f o r m e r  o f  v e r y  -: 
l ow un t iknock  v a l u e  (30 by  t h e  Cooperat ive F u e l  R e - .  " 
search C o m m i t t e e  method) ,  t h e  la t te r  w i t h  a h i g h  : 
cetene n u m b e r  . (93).  I m p o r t a n t  possibi l i t ies  o f  t h e  

193"., Some difficulty ~ a s  f o u n d  in t r an s f e r r i ng  t h e  process l i e  in  the  polymer iza t ion  wi th  AICI~ o f  t h e  
catalyst prepa~;atio ~ f rom the  laboratory  to :the l a r g e r  unsa tu ra t ed  cons t i t uen t s  of the  product  to f o r m  l u b r i -  
scale, the  causa t ive  var iab les  h a v e  n o t  been de te rmined :  eat ing oil,, considerable  deta i ls  Of which a r e  p r e s e n t e d .  
1240. ~ .  Product i0u Of Svnthes i s  Gas. R e p t .  f o r  S o m e  e x p e r i m e n t s  hav~ b e e n  Carried oUt o n  t h e  oxi~ 

the  Year  Ended  5Iarch 1933." H.  M. Sta. Office, Lon-  dat ion of t h e  w a x  for  t h e  production of f a t t y  a c i d s ,  : 
and i t  h a s  been  shown possible  to prodnee a s o a p  b y  

• don,  pp. 1 3 4 - 1 3 5 . .  this means .  T h e  procedure is. to  oxidize t h e  w a x  a t  
in  connection With Water :gas  e.xpel'iments, a p roces s :  : 100o_130 ° w i t h  02"5-=0.5% Mn res ina te  a s  ca t a ly s t -  

has been adap ted  :for: producing  synthesis  gas  f o r  t h e  The 0nly p o i n t  in  which  the  synthe t ic  l u b r i c a t i n g  oi ls  
Fischer-Tropsclt  proces~ bY combining  the L a n e  proc-  fal l  shor t  o f  h igh-grade  n a t u r a l  products i s  t h a t  t h e y :  
ess of  H= product ion w i t h . t h e  no rma l :wa te r -gas  proc-:  : ta i led to p a s s  t he  tes t  w i t h  respect  to i n c r e a s e  of  
ess : T h e L a n e  process 'cons is ts  0£:the alte~.'nate red.u.c- ~: v i scos i ty : .on  oxidation~-nsso c ia ted- :with  f o r m a t i o n  of  
tion and oxida t ion  a t  700°=-S00 ° C .  of calcined s p u t u m . . :  ~ acidic and sapon i f i ab le  s u b s t a n c e s .  . : 
Fe  ore, the  reduc t ion  be n g  effected by water  g a s  a n n  1242 ~ v n t b e s i s :  of H r d r o c a r b o n s  P r o m  C a r  
the oxidat ion w i t h  production o f  H~ b~ s team.  T h e  : ' ~ "  : • " • ' " ' 
Research B o a r d  process involves  removiog t h e : c h e c k e r  b 0 n  Monox ide  a n d  Hydrogen .  [~ept. f o r  t b e  y e a r  , 
br ickwork : f r o m  the ta r  c r a c k i n g  chambe r  and  i t s  re  =. Ended M a r c h  1939: H .  M S t a .  Office, L o n d o  n, PP: 
placement  by  s p a t h i e  F e  ore:  T h e  tempera ture  0 f t h e  , 15i-176. : :  " ' ' . - " " 

: ore is  r a i s e d  to 790°-:S00 ° by t h e  flow gases  a n d  i s  : : c o n t i n u a t i o n  0 f t h e  inve'stiga~ions begun i n : 1 9 3 7 - 3 8  

• ( A F )  and  only 620*::for (F)  catalysts• A b o v e  600 ° ~1238~:----------=.~ .Product ion  o f  H Y d r o c a r b o n s  F r o m .  "' 
i '  f o r  ( P )  and 700 ° fo r  .(A:P) diffusion in to  the  l a t t i c e  W a t e r  Gas bY the  Pisc, her  Synthes is .  R e i  L f0r  the:  

l eads  to abnormal ly  h igh  Values-0f t he  densi ty  which : /Year  Ended  Mar.  31, 1936, p. 143: " 
: : ,  eronotobservedb  thex  e0emo od . . . . . . .  . . . . . .  : 

Scherreri~X-ray photographs  W e  the  same  m a x i m u m  ~ L a b 0 r a t ° r y ' s  cale appa]:atus capable  o f  t r ea t ing  10-15 . 
n ] of  ga~ pe~ h r  ha~ been designed and  operated The fo r  both b u t  the  0b.~eryed i tensit ies of the  m a x i n m m  : .  ": ~ ' • ~ ~ : • : ~ - 

r e s u l t s  f u l l y  confirm those of F i sche r :  Ti~e catalyst.:,:  ':: 
" :~"~ . . . . .  a re  g r e a t e r : f o r  ( F )  t h a n  fo r  (AF) .  : I t . i s  concluded u s e d  i s  Co promoted w i t h  Th suppor ted  on kiese lguhn ; : i  

: . : !  t h a t  (A)is dissolved in the  (F)  la t t ice  and tha t  i t s  Pe l l e t ing  the  eata lys t~considerabl~ ~ncreases  the  vol-:  :~ a d d i t i o n  in some w a y  hinders  the mobil i ty  of t h e  
" u m e  of  gas  t h a t  c a n . b e  t reated in" a u n i t  0 f  t ime  i n  :~., 

: : ~  ' reached.lattiCe c0nStituents; . . . .  : . . . . . .  unt i l  h i g h e r  t empera tu re s  a r e  a g i v e n ' v o l u m e o f  ca t a lys t  space: E x a m i n a t i o n  o f t  h e  
. . . .  ~= . . . .  ' ~ :: abs0rpt i0n spect ra  of  t]ie Oils prOduced ShoW these t 0 : i !  

1234.w,^~ ~ ~,~--~GaA~': G:, ~-~D R ~ m ,  N..: [Size of  t h e  Pores  and  : h a v e  a definite though smal l  conten t  e f  a roma t i c  hydrO-:: 
: -  :: r ~ s : ] / : ~ s c ; ;  ~fnoAr~°~Phe°mU.Sa~ldC~y~31~ne M%~_ ca rbons ;  the  presence  o f  benzene to luene  and naph-) 
: ~  3 7 5  '~h-  ' - - J  . :~o _^~=, ='~ ,. ,~'~. : tha lene  w a s - d e t e c t e d  in amounts  of  :from O l - 1 O ~  

r . ,  : • : : :: w era. ~us . ,  v04 ~_, . t , ~ ,  p. z ~ . .  :. : . S m a l l  samples  of  lub r i ca t ing -o i l  f r a c t i o n s  h a v e  been • 
: ' : :. Specif ic  tes ts  show t h a t  gases  do n o t  pene t ra te  into:: ~ p r o d u c e d  f r o m  the  p r i m a r y  products  b y  t r e a t m e n t  w i t h  

::~ • ca ta lys t s  through the  : large pores alon e. : W h e r e  there  a n h y d r o u s  .AIC1,. On the  basis  Of t h e  exper ience  g a i n e d  
iS r andom dis t r ibut ion or  where  the  a r r a n g e m e n t  o f .  w i t h  the  lab0ratory-scale  appa ra tus  a p lan t  of su f -  : 

then reduced by pa~sing th rough  i t  the wa te r  g a s  pro-  ~ v e s  f u r t h e r  account  of  the  operat ion of t he  p l a n t  a n d  • : 
- • : .  - '  ~ - ~ . . . .  a ,~ a ~  ~ram t h i s  " of the  y ie lds  obtained dur ing  a_run las t ing  m o r e  t h a n  duced uurm~, m e  Up-Fun . t ~  ~p~..~ ~ . . . . . . . . . . . .  - •. ' - #. -~ - ,---  oon  n ~- ~ ~or cu f t  l i s  Col o me  A n  i m p o r t a n t  aspect  of  t he  process *s tlae pus- reuueElon; [CalOrllm vzt~u~ ..... ~; " ' l " ~ J l " " l ' " 

lected i n  a se r a t e  gas  b o l d e r  1~- is producecl b y  pass -  : sibilit~ of  u s i n g  cer ta in  f r ac t i ons  of  the c rude  p r o d u c t  
. -  . - pa , ~ . . . . . . . . .  ; . . . . . . .  duced o r e ' a  h a r t  " f o r : t h e  p r e p a r a t i o n '  o f : l u b r i c a t i n g  oils. : : D u r i n g  t h e  : • 

~g t~ees~eaC~r~n iS~ecom' ;os~  b~.v the 'reduced' F e  ore  . m0st_ fak~Odrr~bc~r~tageo:sthoe~u~ ~ , ~  Y~lh°fr:~Co°~rven~: 
• :with the  product ion 0fH-.  and  t h e  excess s team p a s s e a  : : nqm.a  n~. ~ . __. : :  . . . .  - - -  ~ ̂ ~ ^ , ~  

. . . . .  ok ~ h e r e  normal  w a t e r  , t h e m s g a s a n u ,  l nauu lnon ,  a o o u ~ - w g m - p e r ~ ,  u ~ - ~  • ~' : to :the g e n e r a t o r  conta ining c "e " " . . . .  • • r m ~ Of h-~rd w a x .  
as i s  m a d e  : T h e  finished gas~:c0ntains 32.3ga of::CO condensible h3 d[0carbons and .3 ~ n .  pe . ~ :~ . ~ . 2 -  

' ga~a'd 61 9To o f  H~ " :"' , The r a t e  o f  ~nput of sYn~nesm g a s  w a s  s ~ a n ~ a r u ~ , ~  
" - -  : ~ "  - : :  ; - "~ d~0carbonS and t h e  P r o  : a t  120 cu, f t .  p e r  h r  The n o r m a l  synthesis  w a s  s t a r t e d  

1 ~ 1  - -  ~vnmeslS o~: ~cty ' " , ,  ~ o  , , a  ~ro, , ressivelv r a i s ed  to e l5  ° a s  t h e  a c t i v i t y  
. . . . . .  n O~ls Re  t for  t he  Y e a r  " . . . . . . . .  ~ ° " - ' t ' duct ien:  of  Lubrlcat i  g ' P ": ~ - of the  c a t a h ' s t  diminished I t  w a s  ;[ound nece s sa ry ,  a 

. . . . . .  ' Ended M a r c h  1 9 3 3 '  H 1~i S ta  Office Lonuon pp . . . . .  h e  end  of  each 24 h r  cried and  s o m e t i m e s  1~ . o ,  6 . . . .  : :  . . . . .  : l eas t  a t  t " . P  " .~ 
• ou- .v  .- . . . .  : -  • : ' ' o f tener  t o : r e v i v i f y  the  ca ta lys t  by. pass ing  t ~  o v e r . ~  

: Inves t iga t ions :  have  extended f rom a : s t u d y  o f  t he  f o r  1 or: 2 hr . ,  a f t e r  which  :~L~spurt in; t he  a c t i v i t y  : 
-~/ am:~h::i~_~ec~fnict~a~.S~aalet~ttwhro~holaabO:a:~nS~ occurred a c~om~a.med by the  pt.oduetmn of  e x c e s m v e  

" f the  r o d u c t s  under  Tactical eondi  amounts  of  CO~ To obtain ~d~e bes t  results ,  a s p e c i a £ ;  ' 
of the qual i ty  o : p ~ P . . . . .  - '~runntng-in"- technique: Of  t h e  Cata lys t  h a d  to  b e  oh- i 

'7 : :  : ' dons .  I nves t i ga t i on  Of the  m[oeCharniSm~e~SctOmth~ Served P u r t h e r  d a t a  r e g a r d i n g  .Eae syn thes i s  m e c h a r : ,  i 
, conclusions t h a t  carbide f o r m a t i o  p oc F* cher ' n i s m  ind ica te  t h a t  carbide is  no t  ~0rmed 0 n t h e  C a t a l y s t :  . . . .  

: :  r ap id ly .when  C 0  reacts  a t  200 ° w i t h  a n a c t i v e  "s i n  the  u s u a l  Way 2Co-t-C0~Co~C-t-C0~ b u t  r a t h e r  by .  : ':' 
:~ : : ' ca ta lys t  t h a n  w i t h  o r d i n a r y  reduced CO; tha t  t he  ca r - .  . .)Co.t.C0.t-H~-~Co~C+I~:0. These  conclusions a r e  con- 

: .... bide f o r m e d  reac t s  Very r ead i l y ,w i th  H ~ t 0  give  a g a s  ~ : ~ m e d  a n d ' p u t  on a q u a n t i t a t i v e  bas i s  by m e a s u r i n g  : 
: c o n s i s t i n g  m a i n l y  of ;  OH,  and  a ~ sma l l  % of ~gh~r : : : the r a t e s  of  t h e  var ious  reac t ions  a t  a s e r i e s  o f  t e rn - :  

hydrocarbons ; t h a t  the  r a t e  o f  reac t ion:of  t he  c " p e r a t u r e s  a n d  s o  obta in ing  the  CorresPonding e n e r g i e s  
, ' with H= is  v e r y  much g r e a t e r  t h a n  i ts  rote of f o r m a t l ~  : : o f  ~acttvati0n" t h a t  o f ( l )  i s  18 000 cal., t h a t  o f  ( 2 ) .  : 
: :  f r o m  CO a n d  the  ca t a lys t .  B y  s tudy ing  the  o--~- = - -  . . . . .  , ~  * n a t  of t he  ~ed~etion "of c a r b i d e  : 

'::~: ~nversionontheC:rt~alY::du~n~het~%oSnY~vtheSoiSri%a~tie.°mn~ = ~ + 2 a £ ~ 2 C o + C H ~ : . l l , 5 0 0  C a l .  Th e r e s u l t s  Indict 
, .  ; i s  found in  ge  ' . . . .  ~-~^ +~a + r eac t ion  {1~ wi~ not  oect~r dur ing  t h e  ~ ' i sehe  I 

:catalyzed by  a meta l  adsorbed H a toms are  p res  .en~ o n  : ~ =  ~ ~ ~ • ~ - " " n 
: the meta l  s u r f a c e ;  and, i f  on  t h e  o ther  hand,  condi t ions  synthesis ,  a n d  t h a t  the  f o r m a t i o n  of  cath*de by  reac t io .  

:: : : the lattice lacks re~11arity, the irregular spacing of the " fleient cupaeity to give I I of lubricating oil per day wlll 
. i at0ms allows Penetration, even thr.ough:0penings of, :/be constructed ..... . ~ ..... .' .". 

atomic d,meusmns 
i _ " " " , " i 2 3 9 ~  I i .  s x n t h e s i s  0 ~  H ydr oc a r b0ns  P r 0 m  Ca~b0n 

1235. GRAVES, G. D. Higher.Alcohols Penned Prom Monoxide and Hydrogen. Rept, for i."~| t he  Year  Ended" :~? ~- 
• : Carbon Monoxide and  Hydrogen,  Ind. Eng .  Chem., " Mar .  31,  1937, pp: 141-147. " " ~ 

: : v o l = ~ ,  1931, pp. !381-!385;  Chem. Abs.ivo!..26; 1932 , . Labo ra to r y  i n v e s t i g a t i o n  on the  s y n t h e s m o f  hydro- 
: p . . J . z ~ v . :  : ' - ~ : :  . ~ : : c a r b o n s  f roni  c 0 a n d  H.-:has been d i r ec ted  main ly  t o ;  : [ ~ :  

Severa l  h i g h e r  alcohols ha~e been identif ied as  b y -  de te rmine  the  influence of t h e ' %  of  T h O :  pr0moter  on ~471 
p r o d u c t s  of the  indus t r i a l  h igh -p re s su re  MeOH sy~-  t h e  ac t i v i t y  of  t h e  Co catalyst ,  and  the ' e f f ec t  On the  ~ : ~  

: t h ~ i s :  1-propanol,  isobutanol, 2-methyl- l -buta .pei ,  2 -  y ie ld  of hydrocarbons  of  changing  t h e  r a t i o  C 0 : H J  ;~ii | :  . . . . . . .  
m e m y l - l - p e n t a n o l  : 2 4 -d imethy l - l -pen tano l  4-- N o  conclusions h a v e  been' reached" - As  to  the  mecha-  :r:/'|!: ~ th~ 

" • - • : :  . . . .  ~ : • • "  ~ - . . . .  ~ E , ~  : ~ 
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(2) wi l l  occur, followed by i t s  reduct ion to  CH:  groups,  c a u s e s  a sharp  fal l  in convers ion and, in i t i a l ly ,  a more 
Previous  work  on the  o - p - H :  conversion h a s  proved r a p i d  deteriorat ion,  which  la ter ,  however ,  becomes no 
t h a t  in  the  presence of l a rge  a m o u n t s  of chemisorbed g r e a t e r  and  m a y  be even l e s s  than  a t  no rmul  rate.  
H~ these  CH, groups a r e  reduced  f u r t h e r  to g ive  C H , ;  C a t a l y s t s  wi th  a h i g h  Co d e n s i t y  (12 or  ~nore gin. 
when, however,  t he  amounts  of ehemisorbed H~. is  small ,  Co p e r  100 ml .  ), which opera te  Sat isfactor i ly  a t  atmos- 
they pol.x-merize and give  h ighe r  hydrocarbons .  I t  is  phe r i c  p r e s s u r e  wi th  a h igh  space-t ime yield,  have 
reasonable  to suppose tha t  the  l a rge r  n u m b e r s  of GH.. been found  unsa t i s f ac to ry  fo r  synthesis  a t  medium 
groups  produced on the sur face  dur ing  the  syn thes i s  a re  p re s su re .  Excessive CH,  production o c c u r s  and  lOWer 

: . . . . . . . . .  161: 

the  _~raater influence, t he  proport ion of d o n  between t h i s  teml~erature and  los s  of  ac t iv i ty  d u e  
sure  h a d  ~---~ w i t h  fa l l  of reac t ion  t empera tu re  to sintering.  L i t t l e  success  h a s  been ob ta ined  in  era- 
alcohols ~ncreasm~ . . - -  An inc rease  i n  the r a t e  of  lo t ng  MoS a s  a CH,- forming  c a t a l y s t  r e s i s t a n t  to  P ~-Y - - -  ~-- ~ h u t  t h e  uotential i t ies  a r e  so g r e a t  t h a t  
and increase  in p ressure -  : CO in t h e  polsomu~-.., .  ~. -- "--~ = ~ r h n e n t a l  de t a i l s  a r e  
gas  flow and  a dec rea se  in the  r a t io  H ,  
gas  both f a vo r e d  product ion of alcohols t h e  work  wil l  De conunueu .  ~.-v~ effect of  addi-  

t ions  t o t h e  ca t a lys t  of  S, Mn, and:A1 on C deposi t ion;  1244 ~ S y n t h e s i s  of  "Methane. 5th Annual  g iven in t abu la r  and  g raph ic  fo rm on t h e  
~ p t . ,  1943--~', PP- 13-°-5 ; Gas  Abe., voL 1, No. 7, S up  to 0.2% of t he  Ni  and  A1 in excess  w e x e  f a v o r a b l e  

in  the i r  effect, Mn f a v o r e d  C deposition• T h e  S-c0n- 
1945, P- 10. - ~ T  ¢ . . . .  e 0  and  H- by  * , ~ , - -  oa ta lvs t  r e s i s t s  ~intering less  effect ively  t h a n  

equivalent  to a macro-molecule f r o m  which fra&unents y i e ld s  of  liquid and solid hydrocarbons• W h e n  water  o f  t he  ~ynthesiS o i  ~ . . . . .  - • m,~,,,~, ~ "~ - - ~ O t h e r  expe r imen t s  P l•oblem "~ ~ ,  .+~l~t~  n t  350°-S00 ° C. a n d  ~nos ?the Al -con tn lnmg  catalyst .  . ~ , ~ _ .  
can be broken off to fo rm the  F i scher  products .  I f  so, g a s  i s  used ins tead of  n o r m a l  synthesis  gas,  ]iowever, means  of promo~ea,__~, c ~ ' ~ n ' ~ n v e s t i g a t c d  separately  ~ ~ u d i e d  the  influence o f  space ve lomty ,  c o n ~ m  j ~ -  : i 
c rack ing  of paraffin hydrocarbons  should occur  on the  excess ive  format ion  of  CH,  is  suppressed,  a n d  yields a t  p r e s s u r e s l - J U  a ~un:oJ '~Zab-ora~'orie  s and the  Fue l  nera ture ,  a n d  size of ca ta lys t  g ranu le  upon_~tne ma~:xo~ 

: ca ta lys t  a t  200 ° by in te rac t ion  of t h e  paraff in  hydro- o f  l iquid a n d  solid hydrocarbons  as  b igh  a s  those" by the  Gas ~ e s e a r c n  ~ - , ~ - ~  ~o th  laborator ies  h a v e  ~ m m  tempera tu re  developed in a column oL ~ ; j . , ~ - ~  i 
carbon wi th  chemisorbed H,, and hence in the  F i sche r  . f o r  ea t a lys t s  of normal  de ns i t y  (7-9 gin. Co per  100 ml.) l~esearch S t a t i o n  m ~ r ~ n ~ , ; a  C t h e  loss of ac t iv i ty  of ~a tah•s t  a t  a tmosphe r i c  pressure  w i t h  a l s s } p a ~ - . l ~ e  i 
synthesis  the  products actual ly  obta ined a re  hydro- a r e  obtained. 0n ly  s l i g h t  w o r k  lms been per formed s~udied m e t h o ( t s . ~ ° P ~ . t i ~ ' w h i c  h eanses  a diminu- react ion hea t  T h e  mechan ism of G oepomuOn on t 
genat i0n-cracking products  of  the  macro-molecules  of on ~ e  ca ta lys t s  and of  those  tested, none h a s  given the  c a t a l y ~ a u e  to . . . . . . . . . .  " 

• ~ • • T , ." and  b) deposition vat  involves  t h e  format lon of  ~ i G  by t h e r e a e -  
CB2 groups c a u e d  by t h e  presence of q m t e  smal l  t h e  cons*stonily ~ood yie lds  (130-140 gm p e r  ~ m ) ob - ^~ ~+~ ~ur faee  ( s in te rmg)  • ( _ . - . . ~  1~i carol. ~ ~ ^  -.~ ~ ,  ~+ ~nn ° nd  t h e  .~ubsequent 
amounts  of chemisorbed H:. I n  the presence  of l a rge r  t a i n a b l e  w~th Co ca ta lys t s  a t  10 atm. pressure .  Addi- • - ~ .~ h ~ h e r  t empera [ures .  The ~ . ~ -  - .  , ~ o  t~o . . . . . . . .  : ~.,~ c~ T h e  F u e l  I~esearch 
amounts  the  hydrogenat ion-cracking is  c a r r i ed  so f a r  t i o n  of  C~H. to the ~ n thes i s  s s  was tr ied to determine o~ ~ - ~ : ~ : .  ~hese difficulties a re  ~n i s lmy  . c , ~  breakdown a t  ~ms. r a t a  ~ ,  "2"?'~ ~: . . . . .  ~ -  on C de~osI* 

H nl " r u . " • ~Y g . o~ o v e r ~ . . . ~  - .  ~ re  )ared by  t i l e  preclpl ta:  : S t a t i on  hn~ s tud ,ea  tile e~ec~ o~ tn~ ~,,~,*~* " "is ~ : t ha t  C ~ o y ~s p od eed. i f  branched-chain  hydroca rbons  m*ght be formed• An ~ m o ~  t"  (1) Ca ta ly s t s  P I ,  " -  . . . . . . . .  ~ ' ? • ~ - -  ~c~ ~hC~ ~ - 0 - k i e s e l g u h r  and h . . . . .  
: 1243. - -  Synthesis  of  Hydrocarbons  F r o m  Car- i n c r e a s e  in the  Octane n u m b e r  of  the gasol ine  fract ion a~.gr~'.'fen~trate~ w i t h  a lkal i  as  carbonate  m ~ne ~ : -  : t ion on earaiys~s u~ =,? : : ; j r~:I~l~.  low ~pecific su r face  

. . . .  V ~ v or for  f r o m  30 to , s  ~a~ obta ined but  ] t u a s  found  t h a t  this : u . . . . .  - ~ ] ~ n h r  sunn0r t  followed b v a  ve ry  tn~*:  concluded tha~ a ~: le~,~, , --  . , , ,~  = ^ ~ , ; ^ ~  o . ~ i n a  ban Monoxide and H.  dragon. S u m m a r .  Rep t . :" ~ " ' onr~ of k le . . -=  . . . . . . . .  .' . ~: . . . .  . ~ o n e . n a  . . . . .  *^~ ~ho must  r a u m  ~- uepu~,~,~ . . . . . . .  " 
the  Per iod  1940-45. based  on i n f o r m a t i o n  f r o m  Dr .  i n c r e a s e  w a s  due to t h e  olefins and a r o m a t i c  bydro- " ~u~h wa~hin~ a re  m o r e  res*sta nt to n e a ~ t ~ , ~ L ~ : . ~ - ~ . v  a.rea p) o m - ~  :7.:_;::-:. ~ bo~t car r ied  out  n t  700°-$00 °. 
C~ C. Hall,  1947, 12 ~p: c a rbons  f o r m e d  by the  reaCtion between C.~H_. and H,  ~ 7 2 : ,  ~'~';~,h l o w e r  C deposition than  th0se.°_u~a"/~.;~'~ tmn  o~: tile ~le~_~,~,~ ~+~ - - ~ F 0  f h e a t i n g  the  ca t a lys t  
. . . . . . . . .  , ~ . . . ~ , ~ : Z  ,.. o , ~ n ~ -  ~ - ~ v  -¢ e ~  ~..n independent ly  of the  reac t ion  between CO and  H~. ~-'-~-:~'.~t'ion t h a t  i~ igni t ion of the  absorb.ca mt_~ , ,~  I t  was  also ~ o u ~ m _ t _ n a ~ V ~ ' ~ v i t v  f o r  CH,  s y n t h e s i s  

• • . . . .  T h e  f o r m a t  on of r u b b e r h k e  polymers also caused ~ ~ r t  ( ) Overb • g ~ . • de o.~*t O The  m - thesis  process ,  pa r t i cu l a r ly  the product ion of lubn-  - - - ~ - - - " -- • - on the  .upI o • - . - ^ -=~  ^ ~  tile effective . . a  tn ~c r ea~e  the  tendency to p ~ - _ 
: ~n~]n~, nne ~ tha  ~vn;.t-~a ,1. n~ v]~a n~n~}~V nvn~ r a p i d  oe[er ioradon o ~  the  catalyst• 'J.'ne: caroioe : ~ho v.t~, Of C deposition, oel rCnu~ v,. . ~ =_ ~.-~- . . . . . .  .. ~ ..__~ ^ : :D and S reduces  i ts  tcna-  

~'~;~-~ ,lr~'~ ; ~ n . ~ ' ~ n Z ~ . ' _ ~ ' ~ ' , ~ . ~ , ~ ' ~  ~ v ; ~ , ; ' ~ l ~ . - ~ "  ' m e c h a n i s m  Of the  F i sehe r -Tr0psch  process i s  supported " : a s ~ $ . ~ " ~  the  e x o t h e r m i c  h e a r  Of reac tmn a u a  t i o n  of smart  p r o p o r ~ o n : _ ~ "  :~ ehe r a t e  of  deter iora-  
~pviha~ o,r~o~" thflr rha h l l  ~nol.-o;- ~Sorl ne fl*a l~anfin~ a n d  f u r t h e r  extended th rough  exper ,menta l  studms. ^.~og wi th  i nc reas ing  worki l  ~ P • . ,._.~ enc~ :_.~. ~ .  or, ~ .;~ ~ i ~ O  r e d u c e d  tile i a t e  

- . . . . . . . . . . . .  ~ . . . . . . . . . . . . .  ~ . . . . . . . .  ~ --~ - -~ . . . . . .  = • . • . . . . .  cr=~ . . . .  ~ ~ }ecomes relat ivetv s . u - . ,  t ion" the  a(lfn[lou o~- u•-7o ~ . . . . . . .  ~ • _ • . . . .  T h e  productmn of l u b r m a h n  ~ o ls b~ polymer lza tmn o l i fe  of t he  c a t a l v . t [  ' " s • C 0 = I  ,," 1 f r o m  and tempera ture - regula t ing  means  was  replaced by a . ~ . .  • • • - 700 C. the " • a~observed ~'tion w~tb races,  gas  H , .  .~ • .  
ve r t i ca l  steel  tube ernh~clded in nn ~lectricaliv heated  of  t he  p r i m a r y  olef in-contamm~ Fl~cher-Tropseh ~,,~o.-~r at  S00 ° C an  extremely long h f e  w, ~ . ..~_,. of C d e p o ~ .  ~ ...+P~ oa , ,~oa  ~he a c t i v e  l i f e  w i t h  g a s  
A~ h~nox- m~o , , ,n~ -~+~ . . . . .  +.,,.~+ . .  +~. . . . . .  +,.,, p r o d u c t s  h a s  received f u r t h e r  detailed s tudy  w~th : '  . ~.~i~ bf ~ i n t e r i n g  probably b e c a u s e  a ~  ~ . . . .  0•46.'7¢ to o ~  ~ ,  • .~¢.o ~m~eitv 3 700 vol per  vol. 

; ;:'.,~ ~ ' ~ . . . =  =~ "~'~.~ ~ ~ Y  ~ :  ~ ~ :  : : . ~ . ~ : ~  = . : : : . : : : f i  e m p h a s i s  on the use of  w a t e r  gas  ra the r  than  s~:nthesis ) : :~n_~::,~;,~r err he r ed i t ion  is  :ilo ion ge t  depenuen~ u p ° n  of  H:  : C O = 0 y  :.1^ a n ~  s p a "  •~':" . . . .  " 
Wn~ fnnnd f n  h~ ~n 'Ph~ ~t~,~ k-~al~n~hv-- g a s  as  the  r aw mater ia l  kn  extensive s tudy  lids al~o ~ l v  . c t i v e  a t o m s  in tile catalyst•  ~o~ ~ ^ . ,  per  h r .  f r o m  ±, u . ; .  -, . a  - t h  ' ,~nnual ' 

. . . . . .  lnn :-.~_n 9_~- onn_~on ~oa,,~oa i ~ . ~  .e'n~l,la~, .been made,  and the r e su l t s  have  been summar i zed  o f  ~r,~st~nndenendsuponthenatn~eorta ~ I ~ P  . 1246. ~ -  Synthes i s  o~. - . ^ . .  __ oa_~g.  Gas  
~e~oc]tx= ~.~ nn~-~,~nna~-~ ~ - ' - ~ = " ~ = : ~ : f ~ = , ~ h ' ~  ~ ' ~  : t h e  Production o f : f a t t y  ac ids  ~oi  the preP{u•ation O f :  i ~ - ° ~ . ~ t . ~ o ~ ] d e h t ' i c a l  Composition:supported on ~ * e ~  Rept; Commun.  24, Nove~oer  . t ~ ,  ~ l ~ ; . ~ s ~  N o  
Ohr  at3g0°-2-2n° ~ ' ~ re~]¢]  h ~ d a w n v a ~ h v n n ~ n e l ~  soap  or  edible f a t s  by  t h e  controlled ox~dahon of . . . .  , , ~ . ~ r n m  1 ~0urce gave  10 t i m e s m o r e  w e e p  ~ , .~  Times  vol. 04 F e b . - , ,  *~,~,.P . . . .  
a t  ~ ~n° 9nno .nO ~ . r~o lv  ~ a ~ o . ~ . ~ a n  )~v ~;~o.~,~ * ~ , o  1~ischer-Tropsch wax  of  i n i t i a l  b p 300 ° and  average  +g~.. ~h.~o on k iese lguhr  , f rom ano the r  ~o . : .. 3536 June  ~1948, : . . . .  " _ ~ ",: 
nr]~,~-,  ~.,-~ +~,,...£..*.:L^ ...~..~+~^a ~:. = r+ & -e  m o l e c u l a r  we ght  315 p r e p a r e d  ill the  ~emi-techmeal- " ,~'~ ,~.~ aoc reases  as  the size of t he  ca , . g : .  ~ - ~ - r o h  w o r k  h a s  been conhnued hy  boil  . ~ 

: . . . .  =----- ~ , ~ : ~ . ~ v = ~ - ~ =  ~ = ~ } : - v u  ,u ~ "~: '""~ : : sca le  l a n t .  . . . . .  ~ • :.; ,~ueposl . . . . . . .  dissi  atlon is  also favor  edbY ~ne - ~ o v -  ~ rd  and  the  Fuel :Research B o a r d  on t n e  
found t h a t  the  ini t ia l  l i fe  ( t he -pe r iod  up to the  f i rs t  p , : :  r : : : ~ : u les increases . : , l= lea t  . P  ...... - ~ n b . ~ a  j acke t  l:tesearch Boa -- - ~ A e ~ m a k i n ~ o r  • 

: H~ dewaxtn~ t r ea tmen t  of  th is  ea ta lvs  w a s  a re- 1243a Oils and  Chemica l s  F rom Coal :Report : ':" : ,,~o -~ a n a r r o w  Catalys t  space su~luu-, ,=, .  ~ , . ,  ~ • ~ ~ ca ta ly t ic  syn thes i s  of  C~l, as a m e a n ~  r -  ~-- : .  " _  :_~ _.~ ~ : 
• o ) • , t P P  • " - " :~: . . . . .  : ' - " "~ li  Uid . (5 )  T h e a ~ m ~ x t u r ~ -  - , ~ "  re  r e s s i s r e p  o r t e d i n t n e s t u n y ~ : ~ :  : ciably increased by opera t ing  a t  a t emp of  185 ° f r o m  of  the  Fuel  Besearcb B o a r d  f o r  1949-~0 Chem. Age, , containing a h , g h - b m h n g  q " ~ n-~.~*~-n and  g a s  enmehment,  and  p g - - : - -  ^ -  ~ n m l e r  • 

: the~ s t a r t  ins tead of r a i s i ng  i t  f r o m  :[75" to 185 ° vol.  66, 1952, pp. 371-374. :~ : s team wi th  the  process  g a  s dec[eaSeeSv~n~s~r-~)!  T h e  the  react ions in volved,  i~]:tbe ~e~e~i°nP'~e~met~o~" ~" of  : 
:, gradual ly.  T h e ' m a x i m u m  conver ter  l i fe  t h e  r iod , : S tud ~ o f  t h e  F i s c he r - T r 0nsch  syn thes i s  h a d  been ~? 15~/. s team (by vo lume)  ent~r~.~ ~, . . . .  = ~ ^ . ~ - o s i -  and  m o r e  effect ive cam.. ,  . . . .  ._ e . . . .  

b e t w e e n  the  o r i ~ n a l  reduct ion and  the  re!reduc~tion} continuYed. The Work based  on  Co 'ca ta lys t~  w a s  c o n - . . I ~  :~ : hi~her theH-- :  CO ra t i o  t he l e s s  tne~en~e~C~v~, .a~s 0f purification of  t he  syntl~esis g a s  fr°mo~rg~emreac~i~n s 
_ is  Obtained When the  H.- d e w a x i n g  t r e a t m e n t  i s  ca r r i ed  e luded a s  Fe  cata lys ts  w e r e  found to be cheaper  a n d :  '~ : t i o n  a r C .  TOe amo.nn~, orns t :amt~n~:5- 'de~o~t ion  ::is : : pounds . :  The  s tudy  o~t:~e ~%n,on*ca t~ lys t  s h a s  been ...... 

: : : • o u t  a t  short  iu tem'als  (7-10 days)  a n d  the  t empera tu re ,  m o r e  flexible in  o p e r a t i o n  in the  fluidized and  l iqu id-  : '}~ v a r i o u s  H-. : CO r a n o  m u . . . . . .  a t u re s  350°-600 e C: : l ead ing  t o t h e  aepom : -  - ~  f indin ~ h a s  been"  I 
: : : ~ r a i s e d  as  sl0~:ly as  Possible. T h e  condi t ions  necessary  ~Phase processes:  :~ Opera t ion  of  a 30-50 gal.  d a i l y :  c a ;  - ~!~ i ~ :: shown by  curves  f o r  y a r m u s  t ~ , ~ ,  ~ , ,  A n n u a l  : ~ e0ntinued,: bu t  s o ~ar  n o n e O ~ i e m  ~ 0f  eo~/~'olling t i l e :  

: fO r m a x i m u m  total  l i fe  ( the  peri0d up  t 0  re-manu- pac i ty~pi lo t  plant  Was begum Work  was  ca r r i ed  out i i~45 ~ .  S y n t h e s i s  o f  ,~e~nane .  :}'~' " : applicable to toe  genera~ l,~v~ . . . . . . .  ~ scale L a b o - :  I 
; f ae tu re )  a r e  not  f u l l y  known,  a l t hough  evidence has  w i t h  F e  ca tah ' s t s  a t  20 a t m  and  300°-3o0 ° t e m p e r a :  : '~  • :" ~ , ~ i  :1944--45: PP.  1 8 - 3 2 .  : : • : ~ ' C H ,  s y n t h e s i s  reac t !on o n a n  m u r u ~ ^ n ~  A~ e~ntrol : I 

: )  been obtained t h a t  r es t r i c t ing  the  m a x i m u m  synthes i s  tu re .  F o r m a ~ o n ' o f  CO~ w a s  suppressed anal ~:the l inear : "~:~ : :-  - : : ince '  tile 5th  'report '  :(se~ ~ abs .  124~) a re .odium-seam : r a t o r y : t e s t ~ d  v a r i a t i 0 n s  o~:~W~tu~ee~'~i~clu~ling (1) ! : I 
~ te.mperature to 195° :dur ing  each  conver te r  l i f e : i s : b o n e -  g a s  vel0citY necessary f o r  :fluidizati0n w a s m a i n t a i n e d  " ~ ; |  -: : ~ . . . . .  been des igned  to allow Purificat*o.n f ro  m.,:~ of ca ta lys t  tem2erat~r ,es  ~w}~.~ ::~ - o d - s ~ a - e a  c a t a l y s t s :  

ficmL One of the  most  i m p o r t a n t  f ac to r s  a f fec t ing  the  : : by  recirculat ion: :of  3-10 v 0 L  res idual  g a s  w i th '  each ' :~i~; |  ~ . ~ , ~ a s  of t h e  synthes i s  gas  the  m0d~flc'~.u0n.°- ~ t ~  r e c i r c u l a h o u  o~ gas;  ~ . ~ t u ~ _ ~  ~ : . f  fio~: a r e  ma in -  I 
pe r fo rmance  of  the  Co~-ThO~MgO ca ta lys t  is  the  n a t u r e  volume.  Of f resh  synthes is  gas ,  Yie lds  of C g a n d  higher" : .~,~| ::y :~ ,7 .= ' . f~ 'ons-of  H - a n d  CO in  t h e  g a s ,  and  the  m w S ~  : .oTer w!uch  s t reamunea~ ~ - ' - ' ~ : ' : f ~ a s  to t he  s u r f a c e  : I 
of  t h e  k iese lguhr  u s e d  as  carrier•  T h e  bes t  one yet  : hyd roca rbons  increased a t  the  e.xpense of  t he  Cr-. H,  ~ |  ::: ~ ' ~ e ~ a s  in to  s t r e a m s  for  eva lua t ion  o f : a  n u m ~ e ~ ' : ~  : : t a ined  s o t h a t t h e  r a t e o ~ 7 ~ u ~ o f " r e ~ c t i o n  bY na~:ura]: ...... 
~esteu w a s  o£ Por tuguese  origin.  I t  g a v e  a robus t  hydroca rbons  However ,  f o rma t ion  of f r e e  C and  of ~ : !  r:~ ~ - -  "--~.~ ~ .~, ,mn~ ,~ressure,  each s t r e a m  c a ~ , , ~  of  the  cataiys~ con~ru~ . . . . .  : - - - -  ~ ~*^~ in le t  " i 've  ~ 
ca ta lys t  of  h igh  a c t i v i t y  and  long l i f e  a n d  as  a r e s u l t  : ~  o H ,  w a s  inc reased  and  the  degree ~ Of unsa tu r a t i on  Of  j ~ | ~  ~ :  ~a~a°o~es c m ~ , ] o f  ~gas per h r .  Methods were  recorded , ~ distr ibution,  a n d  (3 ) :  the  u~eo~ ~e~a~rs~ee~umu ~ ' d :  

: 0f  t h e  high density,  :a h igh  space- t ime yield. I t :  w a s  ~the p roduc t s  w a s  r educed .  The)fusedl  NHr-synthes i s  : ~ - | ~ ,  ~ Y ~  ~-~ ~ -  f 0 r  eont ro l l ing the  h e a t  of  r eacuon  :uy : extending a l o n g  or  tnrengn::~u~ 2 ~ . ~ . . . + ~ ^ .  S o m e  : 
thought  possible to a v e r t  de ter iora t ion  of  t h e : c a t a l y s t  = c a t a l y s t  g a v e  lower yields  0 f  liquid hydrocarbons  and:  j ~ : ~ , ) : ! ~  ~m~"e~u~. :~-~o  n of  ~ a s  ( 2 ) : t h e  u s e o f  rod-slmpea . :  p r o v i d i n g m e c h a n m a l l y  c_on~r0ne~ ~ : ~ ' ~ a n n u l a r  layei: . i ,  

: : by  wa  x depos i t ion  by m a i n t a i n i n g  a h i g h e r  p a r t i a l  : H~.O-soluble compounds con ta in ing  O and h i g h e r  y i e l d s  ~ i  !: ~.~/~r~eC~o~er'which S~reamltue condit!0n s of f low w e r e  success has  been ~oun~ m . . [ a e ~ s ~ h - e ~ r e a e t i 0 n  gases~, 
: : ~ressure  of H=- dur ing. th  e synthes is ,  bu t : such  improve-  : o f  C H ~  t h a n  the  : s i n t e r e d  mi l l - sca le  catalyst•  Best:  ~ . ~ :  ~a~nn~ne  ~ SO t h a t  the  r a t e  o f  d i f fumon  of g.as ~o._.t_u_ ~ ~ of  g ranu la ted  cam*ysc ~ : ~ " n ~  ~ i t s  l eng th  throu-~h~': 
: : men~ w a s  ~nullified b y  a n  undesirable,  i nc rease  i n  ~CH~': o p e r a t i n g  results:~-ere ob ta ined:when us in~ a mill-scale ~ , . ~ - ~  - ~ ~ "~ -~*a~-.-+ controlled the  r a t e  oz react !up make  contac t  pl.ogress~ve~-~.~ ~ . . . .  "~" ^U ~t- 
: : format ion.  Ne i the r  did a decrease  i n  the  react ion c a t a l y s t  di luted and expanded  by O forma~tion s o  a s  t O  : ~ i !  s~ur~'~a'ce-°~-~nea~ura{~d[stributi0a over .  a wid  e surface ,  , : p e r f o r a t i o n s i n  a n inner  tube~ . A t a  r ~ e  o ~ . ~  ~-h-as - 
: :~ t e m p e r a t u r e  :help the s i t n a t i o n  since any  reduc t ion  in  c o n t a i n  about  200 gm F e  p e r  l i ter  as  comlmred with ;'~)~':|:~.)). : " n ~ ' / ~ ' ¢ % ~ . ~ , ~  ,~v forced dis t r ibut ion b y  m e a n s  oz a :  o f  synthesis  g a s  p e r  h r .  t heex ten~  o~ W a~,~'~.'~':~'= "- ~ :  

~ : ~. OH,  bY this  :means was  o f f s e [by  t h e  f o r m a t i o n  of  wax .  : 1,800 g i n .  F e  per l i ter  f 0 ~  f r e s h l r  reduced catalyst-  ~ ' , ~ : ~  ~ a n ~  , ~  ~,"$--",~-.(~e extending over a length o f  ca t a lys [  : • ' . ~ n  ~ e a t l v  reduced.  Modified N i - M g  e a r a i y s ~  n a v ~  ~::: 
u ~ ,,~ ~ p~riorateu ~ ~ ~ h fe  erlods o~ ~ ~" nou h to be ope ra t ive  , Di l  tion of : the s~nthesis g a s  wi th  l ~ . a t  a e0ns tan t  D e p t h  of  the  Slurry thrOUgh whieh the  s~n thes i s  gas:  ~'~:'|~L ~ :~ ~ ~ . . ~ ' t  - - e thods  (2) and  (3) " P ".  . . . .  ~ : o .  a~ve louedwhlch  are  active e g : : :  

: "  ~a§ r a t e  o f  1 1. CO-}-2H, pe r  : ~ .  Co l~er hr .  causes  a: : )  p a s s e d  w a s  n o t  a s igni f icant  f ac to r  ' Pr01~r t ion  Of g a s  :~i~i~i:iJ~.~ s u r ~ a a ~ o ~ e  main ta ined  a t  gas  ~'~locities o~ z,.uU.u ,. " : ~ - ~ - ~ - ~ - r e s  down to 1S6 °, n o t  on ly  w i t h  s y n t h e s i s  
m a r k e d  f a l I i n  to ta l  conversion and  a se r ious  reduct ion t h a t  r eac t ed  and the y ie ld  of  products appeared  tO be ~:'~'~:~ ~ ' , ~ : ~ . { ' : o i c a t a l y s t  per h r ;  and w i t h  method.(3~)~/~ : a~ L~,.~,,~a~so With t0wn-gaS,  S tud ie s  h a v e  a l s o  been  : 

: : in  l !qu idhydroca rbons : :YVhenCH,  is  used  as  a di luent  eontrolledby~egasthroughputpervolumeofsiurry ~-~]~:~:~" w ~ . ~ ' ~  to  u s e  a synthesis  gas  a s  low as  Lo  m ~ ' =  ga's~"~=~.^~o,,tsoftheConditiohsofpreparatmn~0f 
i t ' t i n t e r s  in t  O the  reaction, g iv ing  a 10-20% :higber  .: r a t h e r  t h a n t h a  t per v o l u m e  0f Catalyst. :  B e s t  per~ ' = ~ i i : ,  ~ n ~ [ ~ ' a n d t o a v o i d O d e p o s i  t i ° n f ° r 2 ' 7 0 0 h r "  ~om~ m a n e  °-~,.",-~-~=~ ^~ their  ac t iv i ty  a t  s tages  d u r i n g : ,  
ytel d of liquid hydrocarbons  p e r  m.,  of  CO and  Eh- t h a n  ' f o r m a n e e  w a s  Obtained w i t h  a s lur ry  Containing ab0ut ~ ? ~ i - - ~ t ~ ' o f '  tt]e r eac t ions  involved in C.depemt ,on_were: :  the  cara.~ s ~ ,  ~ n ~ b .  S : 

: when  N.. i s  used  a n d  a t  the-  same t i m e  a g rea t ly  3 0 0  gin. reduced ca ta lys t  p e r  li ter.  The  m a x i m u m  gaS ~ , ~ 2 L  made, Var i a t ions :  h a v e  b e e n  m a d e  ~ t  n S ° m e  s u ~ , ~ ,  : progress  *re u ~  ~ '  s ,  , : , .^  ~ , ~ o o t o r  f o r  1947: 
" enhanced yield of  C, and  C ,  hydrocarbons .  I t  h a s  not  r a t e  cons is ten t  wi th  s a t i s f a c to r y  conversion w a s  about j~ .~ :~ '~L i n  the  composi t ion Of the  s t a n d a r d  ~ c a m i Y ~ r ~  1247. ~ . : :  Re2°~ ~ _ y : -  ' ~ . ~ ' ~ _ ~ s l ~ s  '=: 19~8 B I~ 

:' y e t  been es tabl ished w h e t h e r  th i s  reac t ion  p e r s i s t s  or  500 vol.  f r e s h  g a s  per  vol,  s lu r ry  p e r  hr : :  Ef fec t  o f  ~ : i  ~" the  object  of p r e v e n t i n g  depomtmn o~ ~. "-  *~m- Commum 37, . t ~ ,  oo pp., ~ * ~  . ", ' ' 
i s '}nerely Confined t o t h e  in i t i a l  p h a s e  of  h i g h  Catalyst  =: r e a c t i o n  condi t ions  on t h e p r o p o r t i 0 n  of :  alcoh01s in ~ ~ ' ~ ! ~ ' ~ ? :  studies h a v e  :a lso been made  of t he  increases  ~ n n e c -  p. 370 . . . .  = : 
~/etivity. Use of  g a s  r a t e s  l~fl. t imes  and 2 t imes  normal  t h e  p roduc t s  was  inves t iga ted  T e m p e r a t u r e  and  preS- ' ~ ! , ~ : ~ - '  P e r a t u r e  over  t h e  c a t a l y s t  sur face  ann  o~ t , ~  ~ : :: : , 
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Some of the subjects  dea l t  wi th  are : fa) Direct  1253. G~EE.~Ir~D, G. Ji  Coal Gas as  a Raw Material .  that  of H.- on the same Cu poisoned with a smal l  quart- ranged  in  a tower,  has  a selective adsorp t ive  act ion on 
hydrogenat ion of  coal. Difficulties in temperature  con- Coke Smokeless-Fuel Age, vol. 2, 1940, pp. 201-202, t i ty  of CO. The effect of the  poison is  to p reven t  the gas const i tuents ,  the  gasoIine aud g ,~  oi l  b e i n g  
t ro l  and in  d iss ipat ing  t he  hea t  of reaction in a s ta t ic  204 ; Chem. Abs., vol. 35,1041, p. 1206. 

la rgely  solut ion of H:  in  Cu. taken u p  first .  The lower  por t ions  of t he  C become 
bed of coal have  turned a t ten t ion  to the hydrogenat ion TYPical coke-oven gases are classified according to 1258• GnIFFITH, R. H. Cata lyt ic  Removal  Of Su l fu r  sa tura ted  f i r s t  wi th  gasoline, th i s  g radua l ly  d i sp lac ing  of  fluidized coal, for  which a high-pressure apparatus  

ana lys i s :  Valueless:  CO~ 4, ~ 5, H.~S+HCN 1 ; low- Compounds. Inst .  Gas Eng., Copyright  Pub. 175/64, upward the  l i gh te r  hydrocarbons and other  products  has  been constructed. (b) Synthesis  of CHd. The  - .  , tmtil~ a t  the  end of the operation, the C ha s  adsorbed 
p i lo t  p lan t  wi th  temperature  control  by clrculation of calorific-value gases :  H, 54, CO 4;  h igh  calorific-value 1937, pp. 45-64; G a s  your., vol. coo 1937 , pp. 471- 

gases :  c]£t, 29, i l luminants  3%. A possible t rea tment  476, 479--485, 667; Gas World, vol. 107, 1937, pp. about  5c~ of  i t s  weight  of gasoline, which  is  recovered 
: the  gases has operated sat isfactori ly ,  the cata lys t  keep- is  to pass th is  gas with steam over heated catalyst% 379-383, 471-476, 563; Chem. Abe., voL 32, 1938, p. by steaming. T i l e  operat ion is eifeeted on a l a rge  sca le  

ing  i t s  fu l l  a c t i v iw  fo r  3,500 hr,  a t  20 atm. A l ife tes t  convert ing the  CH, into CO and H:. This  resul t ing 6438• tn groups of 4 adsorbing eoinmns, 1 of these be ing  cut  
out  au tomat i ca l ly  in  series f o r  regeneration• The  iS to be made a t  I atln. Whi le  *be surface area of  the mix tu re  opens up a vas t  field to the synthet ic  chemical An act ive  Ni (OH),  cata lys t  i s  deposited on porous  lower hydroeurbons recovered may be used for  the  syn- 

h'i~a-l:O, catalysts  l s n 0 t  a measure  of their  actiPity, industry• ' : c h i n a  clay by soaking in a boi l ing solution of h'iCh, 
i t s  retent ion wi thout  diminut ion when heated is an  GREENFIELD, I=L gee abs. 3655, 3655b. : thesis  o fh igh-oe tane  fuels. 
indicat ion t h a t  act iv i ty  wil l  be main ta ined  in nse. drying,  p lung ing  the pellets into excess alkali ,  w a s h -  
(c) Water-gas process• (d.) Removal  of organic S 1254. GaEE,~W00D, H . D .  Tecbnical Developments Dur- ing, and ac t iva t ing  with coal gas a t  350 ° fo r  2 hr. 1263. , : [Fischer-Tropsch synthesis•]  Be rgbau  

compounds from gas. (e) Removal  of H..S by Fe:O,• ing  1936 in the Gas and Allied Indust r ies .  Fuel  Econ. Purified coal gas was passed through the  ca t a lys t  bed Archly, vol. 9, 19-19, pp. 114-121; Coke and  Gas, :1949, 
1248. GREAT BRIT, AIh'~YDROO.%RnO x OIL DUTIES COM- Rev . ,  ][937, pp. 49-54; Br i t i sh  Chem. Abs., 1938, B, a t  abou t l . 500  vol•per  h r • p e r n n i t  vol. ° f  ca ta lys t  spa ce p. 33:L 

~IZTT~ (Sin A~fos L. A ~ E ,  C b a i r m a n ) .  Report  o£ p• 12• : :  : a t  an in le t  temperature  190°-130% In  an exper imeuta l  Reviews process.  
Hydrocarbon 0ils• Coke Smokeless-~'hlel Age, Vol. Carbonization of Cannel coal, the  Fischer-Tropsch ruu of 40 weeks, 10,000,000 en f t  of gas were t r ea ted  GnI~I~Es, F : B .  gce abs. 3106. 
7, 1945, pp. 88.-90 ; Chem. Trade  3.our.. vol• 116, 1945, process ,  and the removal  of S compounds fr0m town Without renewal  or a l t e r a t i on  of the catalyst.  CS-- was 1264. GRINEVIb~, V. M. : [Carbon Cata lys t  f o r  C a r b o n  

eonverted to CO.-aud SO.- w i t h  small  p0rpor t ions  o f  Mouoxide Conversion.] .Your• AppL Chem. ( U .  S. pp. 423-426 ; Chem. Age, vol. 52, 1945, pp. 343-345 ; gas are discussed• ' S 0 .  : I f  t empera ture  rose too high, a back r eac t ion  S . R . ) ,  vol. 13, 1940, pp. $31:$40 (in Freueh p. 840~ ; :Petrol Times, voL 49 1945 pp. 304-309 ~ 1255• GnEao S. J•, A~n 3'.~c0ns, 3". Examina t ion  0f  the 
Report, w i th  colmnents indicat ing t he  h n p e r t a n e e o f  AdsorptiOn Theory of Brunauer,  Emmet*, and Teller, occurred, and H.~S was  produced by l lydrogenat ion of Chem~ Zentralb•, 1941, I, p. :1209 ; Chem. Abs•, vol. 35, 

SO.-. : Temperature  can be coutrolled by a d j u s t m e n t  of ~! i~  n o o ~  
developing chemical mamffactures  based on coal b v  an'd Brunauer,  Doming. Doming, s n d  Tel le r .  Trans,  0- in gas ; the  normal anlount  i s  0.6-o.7~.  Combus t ion  A ~  ~ . . . . . . . .  x 
products• I t  i s  recommended by t h e  committee t h a t  Fa r aday  See., vol. 44, 194S, pp. 574-583 ; C h e m  Abs., ot; H and c~mn]~te ~lilulnntlon ~f (} ine r~n~  e.~lorifi~ Ct 'vity of carol "sts prepared by impregna t ing  char- 
imported h~drocarbon oil Used for  chemical synthesis vol• 43, 1949, p. 206~. • -~ . . . .  coal w~th K:S K.CO~ and calcining in the  a b  ence of 

value, pe rmi t t i ng  extract*on of more benzene.  B e a t  . ~ .  ~ ^,.. - ,. _ .  _ .  ~ _ _ should be free of duty and for  indigenous oil s imi lar ly  Brunauer-Emnlett-Teller  and Brunauer-Deming- ~o-ui~:~m,mt~ ar~ m ~ t  hv e . v . h a n ~  ha~w~n - , ,~"-in~ ~ l ~ J U  or UU-. w a s  row. '±'Re cata lys ts  p repa re r  ~ y  
used, ailowances:should be paid equal to  the respective Deming-Te]ler theories liave bee** examined, and the " *~'~ . . . .  .~ . ~ ~" . . . .  ~ . . . . . . . . . . .  ~ ~• ~ ~ ..~ . . . . . . . . .  . . . . . . . .  ~ . -  v . . . . . . . .  ~ ~ " i "~ " N , and ilv'nmh] ~ .as ~ *¢aa+~ h~. th~ oae.k-f~. ,~*-n.a~ lmpregnat  on o f  actl  "ated fir  charcoal Wlti, KC.  S or 
duties.  An in teres t ing  fea ture  of  t i e  Fiscbel:-Tropsch ' fo l lowing  points are discussed : Tim heat  o f  "ldsorption a *d then by act ive cl arcoal for  recovery 0f benzene better xvlth K.-S, Y~CO~, or K:S,O,, and ca lc in ing  ~n an 
r0cess  is  tha t  the products  are aliphatic,  not aronmtic, E~ calculated via the paraineter c of the  tlleory, is " sbould c o n t a i n  les~th 'm 1 ,.r ~ her l ~ m , u  f t  Of ,.as n -  EH~-CO or CO: s t ream were near l~  a s  ac t ive  as  the  

churaeter and thus resemble petro!eun* ra ther  than  shown to be compatible With thermo-dynamic require- O,, no NO, and a~conside~abb,*'low~'ed ~/~ of ~Holefin Fe-Mgicata~Yst~ :.Rem°valx°f: K f~om the  Ohcatalyst  
: coal oils produced by other processes. :Many of the ments  as expressed in the Clausius-Clapevron equation, hvdrocqrbons I t  .~hould he  fl'Ot~ frnm fmm.qtl lm of v i r tua l  y a e . t r o : e o  i t s  a c t i : i t y ;  T erefure u e a c t i o n  

mm of C cata lys ts  ~s due to the pre enee of K compounds gu y d e p o s i t s  and produce only traces of so_. o n  ." - 
: more impor tant  chemicals which ear  be produced from bu t  the  la t te r  are equally compatible wi th  a value E~-t- 
:: . petr0lemn could therefore be de r ived :wi th  equal and ,  / ~ T i n  C, wl~ere C = a n y  constant. E~ Shows a moderate I • combustion . . . . . .  d i s t r ibu ted  on the  surface o f  the carr ier  (ac t ive  O ) .  

• ' : '  "" .: " , i" . . . .  . . . .  ' "  ~ "~ . . . . . . .  • I ..... 1 2 5 9  : "  . . . .  G omet~i al Facto  " :  " - - "  ~ The flash pTint  of C c a t a l v s t s d e e r e a s e l  wi th  a n  in- -:: ~no~Icml o~?Y~ro~ae, lt~rs~f.a~Istls" fro l~ ti~e p m m a r 3  q:oali:laiTvelco~ll~pc~id:i~en~ihtl~i:l~eCrl~Tlr~te~l,~ac~. [ [ : ~  • ;----U---. - ~ ~ 'lc. ~ l ' _ m  ~amiys,s .  ~ -  crease i n  the i r  uctivit~'~ - ~:he presence Of :Pt in  the C 
1249. GREAT BmT;,I.~. ~ORTHERN I.~nI~STRrAL Gn0UP. ms.  Tile re la t ionsbip which the theory implies be- " | ~'ances in uami) :s is%~caoemic  ~'reSs, ±no., New x0~'K, c a t a l y s t  conta in ing  K 'considerably increased i t s  a c t h : -  

. . . .  COAL PIOeESSIXO In"DUSTSIES PANEL {H. L Riley et~l~l 1 i/ .  and I x  the integration const~nts Of the vapor  [ ± . ~ ,  VOL 1, pp. VX--flXa.. : : -" "ity. All experiments  were earl, led Out a t  400, and  5 0 0 °  
:i / e~hmrma.n)~ C°a!-Process ing Indus t r  es ROper*: . q ,  !on and the ads0rpdon isostere respectively is | React ion kinetics mid mechanism of ca ta lys is  a r e  a t a  volume veloci ty Of 100 and 600 mad s t e a m : g a s  

. ~aem,eals  ~-rom Coal i n  t h e  Nort!l. Cbem. Age; :V01 n0~ z0und to hold in practice• Arguments  are  adduced | s tudied f r o m  the viewpoint Of 2-point adsorption on an : ratio=-3. . . . .  
5~, lv45, pp~ 5ffi-563.: : : " a g a i n s t  *be assumption made ~by :the theory t lmt  t h e  : | '  : active cat<ql~st surface The react ions Of unsa tu r a t ed  ~h~.~ : g~l~r.fion ~ n f  New ]Raw Mate r i a l s  fo r  

I :  organic, molecules  and "of C~.H.. are d,seu.sed. . . . .  The~ : A".mn.~a ¢~.~],.oe ~n .  r . . . . . . . . . . . . . . . . .  An~ 1 Chore /TT ~ ~ 1 ~  :• Objectives to  be considered are developnlent of the ~°~aa:llndC~nle*'ls~ien~'c°a~dit[[~- - - - - - - H - - - - ~ - ~ - - ~ , -  - .~m those o um ouI~ ~of _thefadsorbed . . . . . . .  . . . . . . . .  "~ : -~ ' - - .~  ~--~Z~ . . , ~ < : : , ~  . . :  : 
| synthes*s of hydrocarbons f r o m  C O  and re la ted  re- v-1 ~e 1945 - n  313-321 ~En~lish summary%- Chem: 
I actions, are arrayed, and evidence is  brought  f o r w a r d -  .~bs 'vol  40 '  ~940 p 357d ¢ : " ' '  " 

. tur-dis t i l la t ion indus t ry  and extract ion of C.-HI from l iqu id  The i . . . . .  
• : eoke'oven:gas:  T!~e s t a tmen t  is  m a d e  tba t  the north- is~th ", - mp~,cl~ assumphon tha t  t he  adsorp t ion  -~ . . ~ . 

east  Provides one of t h e . m o s t  :suitable ai 'eas i n  t h e  ::::: th~ ~a l m s a ~ ° v e  and below the cri t ical  temperature  of | . . . .  to support  t h e  cnam-growth:hypotues,s.  Study of 'Vysoko~orsk ~a -n i t o~ ,o r sk  and Pokr0vsk  
• country ~or large-scale t r i a l s  of the Fi~cher-Tro~cil  . . . .  ?~v~:ua~e are mari~edly different is  s h o w n : t o  b e  ] • ~ec abs 1 4 6 5  - :  . oo . ~ o ~  ~ . ~ o e ~  ~ . ~ i ~ . .  ¢~-~,. ~ '~  ~h.w~a ~1,~ 
• p r o c e s ~  ThLCoui! ty  of ,D.u.rbam, wi th  i t s  large coke: d6~ive~allrlm +Tbe,vaJues ? f t h e  moaolayer  c a p e c i t y  ' |  :1260{:G~n~s.,aV, "V., :DuPOgT;: G. ,  .C¢~ L 0 c q ~ n ~ ,  R .  ,: possibil i ty of ~prelmrat ion of an N l ~  Catalyst, since 

• ~'~ "\~-i'=:'g-,u-m~sanu;p°~en[mt r e s e r v ° t r s ° f s u r p l a s g a s  method ~¢ a ~ . ~  = ~--~ry-ana I v ° r e t h e  !phase-change" J Trai td  de ehimie o rgan ique :  Maison::& G i ~ / ~ a r i s ,  ::~thepresence 0f SiO. up t0 2% does n6t  show a nega t ive  
:. ~ : m m e n ~ Y  w e l i v i a c e u  ~o.r th*s researel, work, and .... i s o t h e r m ~ o ~ - ~ . ~ ' 2 j ' ~ a g ~  are compared;  only for | : : 1937 v01.5, p. S26. . . . . .  . . . .  : effect on the : ca t a ly s t  ac t iv i ty  provided t h a t  enough • 

! : : .  r r . . . . . . . . . . . . .  ~ ~., - , e  ~*scaer-'±ropecn process may i s - -  - "~ v~- t ".' . . . .  ~ w  ule . ~ ,  classification { - Di~cusse~ I~i~OH synthesis K.O is present.  This  effect is  explained by s e p a r a t i o n  
L - : : be hnked wi th  those f rom: t i l e  C~H, extract i0n plan. " ~ ~ ~greemenc t °  °e ~ o u n d ;  According to the  :phase- :!  ~ ~ ~ : .- " " . . . .  : ' : ^~" ~-uc-h S i C  With K. ~ in  the - r e c e s s ' o f  ca tu lvs t"  

• 1250. G~IEBEL A [Pract ical  Substi tUte F n m ~ - . . ~ : : - :  • ' c . a n g e  me~aodi the a d s o r p t i o n  isotherm cannot in- "~| " !261" GRIMXtE ~ ,  [Becovery of Liquefied G a s e s ~ r o m  . ~ e  ),. w~h'  o . . ~ n t  ~ . ~ = ¢ i . . . ¢  ~ . u H a l l v  
l a r l v  Synthetic F - ~  ~ ~h . . . . . . . . . . . .  ~..; ~ u _ -  va r lao ly  ne represented by.a single e~uation n.~ . ~ . m ~  "::~1 ~: Coke Ovens  Svuthesls  a n d  Other Gases:] Ztscbr .  *~-'v-~'~-, ~ ' : ' , "~ ~ r - t ~ . ~ ' - m =  ~ r ' - "  . . . . . . . .  : 7 - ' = - ' : r  _ -  

u . " X . .  =.: . . . . .  " -~-, .=ur e~ l n u .  vo~. t%-:±~j'~5 . bv the B E T - B D ~  **.^~..- : '--, -- .- _ - . . . .  r - - - -  :)[ : r ay  aane T~-- ~$i}1 Vo~¢.h+~n~e~-h ~-~O ~m 10:~a • p u r e ~  magneti~e:~ Cl.Wsi:als. Ltne ore is  sun3ec~ea ~o 
: pp. z7~-z~z; unem Abs vol  1 9  19o5 p 3007 ' t~l~ . . . . . .  ~ .~.,=~*Y, ~vaere Phase enanges occur, : l 4£~;~.~-~t: . . . . .  Tj-r-. . ; ,~-~--y-~=~ *--,_~r~-, .- . . . . . .  : ~  double ma Retie s e  orat ion and a lka l ine  fusion'  and  

: . . " :  y , - , • • ~ l~utuel'm 1s Spil t  up 2nto se ara te  ar  : :~: , i l r l u s . ,  wuem..~os, x v ~  ~,  1,. 2 ~ .  g P . . . . . .  
. . . .  ~ r o m a  detailed dlscu.~s,0n o f  the problem a r ~ h ~  lowin~  i t s  own . . . . .  *~ . . . .  ~m ~ _ 2  ts each tel- |- ~ - - . . _ . . . followed by a double separat ion to  y~eld 2 3 %  :of 

• . ~ . , ~ ~ .  * ~ ~, , , , -~v.  ~ne  ~ - ~ m / I T  theory does ~ : ~ i g a t  hyarecarnons in coKe-oven gas- nyarocarnon- • " 1~ "n nera ted  bv ~ concludes tha t -a  successful -asol  ne subs t i tu  ' .... no t  aec . . . . . . . .  - :~' fimshed p*oduct. The cata  s t  ea be rege 
fulfi l l  a t  least  the follo -=~" v _ _ .  . . . .  te  shoul d : ~ ~ ount  for  hysteres,s; but the phase-chang6 con- ~.[- syn thes i s  w a s t e  gases,  etc., 0wing•to their  low concert- ^ . . . . .  ..^_ ^~ ~rNn : : " 

- • t%l£1g g011Q1El0nS: IJ less than • cep~lon i n c l u d e s ' i t  a s  ~a n a t u  %~] . . . . . .  . v ~ , u a u ~  . ~  ~ .  ~,. . :  25% H 7 : 1 6  v . . . . . . . . .  ral  consequence : . . . .  :~:: t r a tm n ,  a r e  usual ly  recovered by m e a n s  of ac t , r e  C. . . . . .  
• - ~ ,  calorif ic ~a lue  over 7 000 eal per 1 :1256 Gn - . . . .  ~ - • " " • . . . .  1266 [Z ine-Ohrome Cata lys t  f o r  M e t h : m o l  thermal  notential  ~ . ~  n ~  ~ ,  ~ : '  - - - . ., • ~ v ~ , C . W .  Adsorption of H v d r . . ~ .  h,- ~ . ~  ~ ' q  The techmque ,s described and detmls  are  g iven  o f  ~ ' _ .  . = :_  . . ~ . . . . . . . . .  . 

: • . - .~..-. ~ . . . .  u~ perzec~ explosive ported ~ icke l  P i • ~ ~ "~ ~ l , -  :~:  " ' :  " ' n • : - o ~yn~nes l s . j  d o u r •  Appl.>':~Jnem. t u .  ~ .  ~. ~-~, VOl. . . . . . .  mLxture% over 750  fl .~h ~ ^ ~ . . . - ,  . . . . . .  . ^Ao' ~ o s0ned With  Carbon -~I0noxid~ ~ i ]  the working  o f  a n  active-O pla  t a t  a ~ischer-T~opsch , . o  ~ . ~  - ~ .  ~ .  T~ n ~ ¢~ ~ ^ .  ~ : "~. : 
: ndsSible- r , , o ~ ; . ~ n ~ . ~ . f ~ : L _ ~  n s~m_neio~ zu a s  ::~our. Am.Chem.  See v01 59 •1937 nn o431 oah~: '~: l  '~, :hydrocarbon-svnthesisworks  . . . . . . . . .  :;~. ~ ? k ~ = v '  P ~ P : ~ E ~ ,  m~'~.~: ,~0~0~.rve~. . :~."rel~ gn 

" a n d  o fgas01 ine  : : : :  . . .. ~ , : : . _  • -:: . . . . .  v-,  ~-w,l~. ~.o¢~. ~ .  ..i~|.i - .~zl~z. ~ - - ~ - .  L~.~asoline y r o a u c t s  nY mirec t  _~m- ' v o l  8 9 : 1 9 4 5 : p  52117 ' ~' 

: ! 2 ~ .  ~ .  | C o a l  as a S o u r c e  of Liquid  Fuels  Nb: : fa~Pl f~o~l ln i~ laSwU~ d ~ 0  .~rs~m-'a~ f l : : p ~ l : t e d  : !!!~1 :" : Tth::~Ich Irel~eal.] D~Vllu°y~:~::u:  ~ren~nlf~o~811 emr. : L:I~ t was s.hown t h a t  subs t i t u t i on  0tfa[~vs0, gyi~nrO, m 
au grasses vol  19 19 7 ~ - " p o i s o n  causes " " - : :" ~ : : - ~ , ' ~nu--~r o x i a e  camiys~s increases cat l~ ss e y o y  ~ . . . . ^ . .  , . • , - , PP. ~9oS-7961 7984--7987. ~ an lne reaseo f  H. adsorntion . e  . u  ~o~  . . . .  ~ : |  J u n e  :1, 1944; Chem ~ade~3.our.¢ vo l  :11h 194u, pp; . ^ ~  - -  ^ ~  • .~  ^ ~ .  ~ - - . n  ~¢~,~ . - ~ "  

~us~-vuxo- Cnem ~bs  v01 o9 1~oo .. . oo- " . sures  un to i arm ~ 1..L^ _.'- . . . . .  "; : . . . . . .  ~ ' ~ "  "" - o ~ o o f i  - . . . .  : .- ~u-/o i n  lvleul=l synmesls  t~a~alys~s ~ :z,.Uv o ~ s  ~ l!il : : : ...... :A./~_2_: ~ :: ' "  ", • , - ,  *~-:., v. ~-~v s l i g h t  ] ;w"ress~l. ' -  ~'~-~22-~ amv uu~ or pois0n gives a :~p,. : : ~ -  . . . . . .  - ~ .  : 2 : : 2 ZnO'CrO~ h a v e  the same act ivi ty .  ] Increase  o f  C r  
::: . . . . .  ~ ' ~ U :  : : ' :: ' t . . . . .  : . . . .  -- "~: = , ~ x v a s e  anu a h igh-pressure  de- ~ * Recovery of the  Iower-0oil ing'products produced in  , . :  ~ho ]]m]e 5f 7 . . n  ~rCl ] o w ~  e!m ~mel~ncv hv  an% . . . .  . . ' ~ crease : o~ ~ . " - . . . . . . . . . . . . . . . .  " ~ - - ,  . . . . . . . . . .  - - -  . . . . .  
• 1252 ~ [Processes  fn~ ~ho :.~¢_._ ~ / _ . . . . . : "  ~ acls0rption. La r~e r  amounts of po i son  de- 6 the F ,  scher.Tropsch process is  discussed The a e t t -  ~ r n m ~ i o n  nf th~ cnfal~o* aft~-  - br ief  workin~ 

, L i  uid Hvdroca . . . . . .  : P n . . . . . . . . . . .  . . . .  ra ted  C p r o c e s s  ~s employed. T h e  F*scher -Tropsch  ~ .  ,., • . . . . .  • . q . _ .  rbons as F u e l s  for  Explosion and In- 1257 ~ -  . . . .  - -- - ' " : ~o~a oo ~ . o ~ u ~ ,  . ~ . ~ , ~  ~r._ona/A .~ ~.o.~ .~ .~+~ ,  " period, improves  l i s  etfic~ency and the  meehanmaI  
~ernal-uombusfion Engines,  S t a r t i ng  F rom Minera~ ~ : . ' ~ . ~ - ~ -  ~ - - p ~ v n  oz l : lyurogen by PdiS0ned : ~ g ~ ' ~ h ~ - ~ " ~  ~ ~ , ~ , ~ . ~ , ~ ' . ~ . . ~ :  : : s t r e n g t h .  : -" : : - 

Exp meats.  3.our. : ~ : l e a v e s  t h e ' c a t a l y s t  chamber in  gaseous form, the  1267. Ga~l~vIoi~, ¥ .  M. and K ~ o ~ u ~ ,  S . Y .  [Ut i l i -  
: . . . . .  : ";0.~hl~.]Abs.C~ialoe~li:tpi~d';?~-]797' !92  ̀ ,. PP" 324-332~ ' , ::= V - ~ O I ' ~ : ° C : ~ I "  67, 194v, Pp ,62-64 ;  Chem. Abs., h y d r o e a r b e n s  i n  th is  e.v.it=gas mix tu re  conta in ing  4 0 - •  z a t i 0 n  of the ~ i v o i - R o g  H e m a t i t e a s  a ~ a w  Mate r i a l  
= £ G~itical r ev iew of recent processes, par t tcular i~  thd:  : :  ) ~ ' - -  . . . .  - :~ p ' -  .--~ • '  L : :  : . . . .  : : 5 0 % o f  the to ta l  hydrocarbons produced i n  the  con- f o r  the  A m m o n i a  Catalyst .]  Your. AppL Chem. 

l~ergius Fischer-Trousch and P - - ~  . . . . . .  ~ .  ~u~ sorpaon 0z ~ w i t h  temperature var ia$ion  o~ , ~ ~u~wum~-~aouu ry  Pure  mass ive  ~ . . . . . . . . .  ve r s i0n .  :Even af ter  cooling, i t  s t i l l  Contains 200 gin.  ~ : ( U .  S. S. R:),:  yol. 10 ,  1937, pp. 1868-:l$701:Chem~ 
• , ~  was Re,ermined and compured with :~{11:, : ~ of gasol ine and  gas oil per m. ~ '/?he act iyated :C, or-  ~ : 3~bs., vol 32 :[938 p. 2298:  . . . . .  . . 
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1BLIOGRA~P.I-I~ OI~ FISCHEE.TROPSC]K SYNTHESIS .AND RELATED PROCESSES 

Hemat i te  described contains Fe=O~ 96.70, FeO 0.53, 
AI=O= 0.90, Mn~O~ traces, Si0= 1.60. Can  0.09. MgO 0.05, 
S (sulfide) 0.004, S (sulfate)  0.02, aud P~O~ 0.04%. 
The preparat ion of catalyst  i s  schemat ical ly  described. 
3 refs. 

i268. Gn~su•o~n, j . ,  .~xu BI.'FORD, C . B .  Separation of 
Synthesis  Mixtures• Vapor=Liquid Equilibria of 
Aeetone-Methanol-Water. Ind.  Eug.  Chem., vol. 41, 
To. 10, 1949, pp. o_347-2351; Chem. Abs .  vol. 44, 1950, 
p+:17SS• 

Acetone and ~ I e 0 H  are major  components of t h e  
water  product obtained from hydrocarbon synthesis by 
the Fiscber-Tropsch-tvpe process• Vapor-liquid equi- 
l ibr ia  of tbe binaries" und the t e r n a r y . a r e  needed in 
f raet ionat ion calculations for  Separat ion and recovery 
of the organic compounds•  Th is  te rnary  and the 3 
binary boundary systems were s tud ied  completely a t  
760 ram. Hg  pressure. Tabular  and  graphic data are 
presented fo r :  d~,, n-~=~, boiling point ,  and vapor-liquid 
equil ibria for all  of the systems and aetvi~y coefficients 
for  the 3 bluaries only. To t e rnary  azeotropes were 
fonnd: 

1269. GiIISU'0LD, ~., CHU~ P. 'L.,  A~'D ~VIXSArEn, W. 01 
Separat ion of SYnthesis Mixtures.  PhaGe Equilibria 
iu E thy l  Alcoh01-Ethvl Acetate-~Vater System. Iud. 

~'o. ~, 1950, pp. 21S-o_22; Chem. Abs., vol. 40, 1950, 
p. 7513. 

Abstract  of  paper presented a t  the 1949 meeting of 
the Deutsche Gese]lscbaft .Mineraloelwisseuschaft u. 
I~ob]echemie• Previous  processes for  the detoxiflcation 
oz cl~y gas, such as tile conversion of  CO with steam 
to H= and CO~ or the washing out  of CO wi th  Cu salts, 
h a r e  only occassionalh- been used since they in geu- 
e raLra i se  the cost of tl~e gas  too great ly .  - Since'193S the 
Lurg i  Ges. ff lr  Wiirmetechnik m. b. H• has  been Work- 
ing  on a process tha t  ebanges the poisnnous CO with a 
smal l  amount  of the H, in the gas  in to ' a  more valuable 
Fiseber-Tropseh product• In most  cases the detoxifled 
gas  i s  cheaper, since the net excess for  the production 
of  bydrocarbous, ill g ene ra l  exceeds the cost of the used 
gas. This method, therefore, is  uf g rea t  iuterest, since 
i t  places g a s  detoxificati0n on a n  economical basis. 
Especially favorable  is t h e  re la t ion in tile w o r k i n g  up 
o f  city gas f rmu the L u r ~  pressure gasification plants  
since this  gas possesses a re la t ive ly  h igh  CO content 

o f  15-20% a n d a  favorable:pressure of 20 "~tnl. fur the 
. catalyt ic  e0nversion to hvdrocarbmls.  Special  Fe 

cataly, sts are used which need for  t he  reaction, beside 
CO, only a l i t t l e  H=. Because of the equalizing effect 
i . n t h e  _gas eontractim_l associated wi th  the reaction 

F~ :' : . . . .  
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r~pect ively ,  using a Co-Cu-Tb-k iese lguhr  c a t a l y s t ,  t ion energy is so weak t h a t  i t  mus t  be heated fo r  hours  
One of  the  essentials for  sa t i s fac tory  operat ion of the a t  S00 ° before i~ b reaks  down. Wi th  increases  in 
Fischer-Tropsch synthesis was  purification of the  syn- temperature,  the t ime  requi red  for decomposit ion is  
thesis gas f rom organic S compounds. A method  had shorter.  In  spi te  of  the ins tab i l i ty  of Fe~C. i t  i s  pos- 
been elaborated by Fischer  and  h i s  collaborator  Roelen, sible, under  cer ta in  condit ions,  to cause the react ion 
which was  found to be perfect ly  sat isfactory in  indus- Fe~C=3Fe-I-C to reverse• I f  the tendency to  fo rm 
t r ia l  pract ice and which was  capable of reducing the graphi te  i s  s t ronger  than  the  force t end ing  to  decom- 
organic S in  the g a s  to the  abnormally low figure of pose Fe~C, the  speed of the  reaetiou i s  governed by t i le  
0.2 gm. pe r  100 m.= or 0.0S7 g ra in  per 100 eu: ft .  The former  foree. There  is  some doubt as to which of these 
synthesis of l iquid products  f rom C0-H.~ was  an exo- forces is  influenced by the  presence of Si. The separa= 
thermic reaction. The heat  generated raised the  tern- t ion of graphi te  is  accompanied by increase i n  vo lume;  
pernture of  the gases several  hundred degrees. The consequently, i t s  fo rmat ion  is  retarded by pressure-  
conversion vessels were sur rounded by a c i rcu la t ing  oi l  The' ma in  faetor  is. lmwever,  tempcrature,  and i t  is by 
system, so t ha t  the oil picked up t h e  heat  evolved a n d  vary ing  t h i s  t h a t  foundr ies  obtain the va r ious  resul ts  
t r ansmi t t ed  i t  to H:O fo r  the  generat ing of s team in  a they desire• Gives d i ag ram t h a t  shows graphieany  
special-type boiler. The products  formed by the  syn- the re la t ive  amounts  o£ f ree  and combined C wi th  
thesis were water-white. Before use they were  freed different  temporatures  ; by means of  i t  the ehanges 

f r o m  t races  of orgauic acids by a l ight  soda wash. The dur ing  eooliug are  discussed. 
products were free from S. The' remarkable f lexibil i ty GTIEST, P: G. See abs. 1449~ 
of the Fischer-Tropsch process frbm the po in t  of  v iew ~: 1278. Gwm=Avu, C.: [Ferromagnet ic  Proper t ies  of  the 
of the r aw  material  ava i lab le  was.s t ressed,  and tile Compounds Manganese-Niekel Alloy and Cement i te . ]  
yleld of finished products f rom the pr imary  oils ob- Compt. rend., vol. 219, 1944, pp. 614-616 ; Chem. Abs., 

: rained was  g i v e n  us :  Gasol  (consisting m a i n l y  of vol. 40, :1946, p. 1711. 
C,H~ a u d  C~H,), $~c; p e t r o L 5 0 % ;  diesel 0il, 39%;  . . . . .  
and sof t  paraffin waxl 3 % .  I n  addition, a b a r d  i)araffin i Alloys o f  3In wi th  ~ i  conta ining 57-35 a tomic  % of 

Nl are pa ramngnbdc  When tempered and fer roulagnet ic  
E n g .  Chem. vol.: 41 To 10 1949 pp 035")-o35~. the  H= content in the deroxified gas remai~ s ~ i r tua l ly  

. Chem. Abs., v o L  44, 1950 p. 1"7SS ' ' ~ " - ~ '  the same, and tbe end gas s t i l l  corresponds to a normal  " 
A b O v e  eompoun6s occur il l  t h e "  wa te r  prod'uct bf ~ eitY gas: In 1942 the ln'ocess was exper imenla l iy  t e s t e d  : 

F~-_~cher]Tropsch type hydrecarbon synthesis  precesses a ~ o ~ e n  n ~ n r  Leipzig on a large s c a l e  processing : : 
~nu in ule manufacture  of e thr l  ace ta te  b v  esterifica- ~,~vv ~ m. oz gnu per hr. Several mOnths operation • 
tion " Vapor-liquid equil br/a" are  renorted "for +~,~ snowen that,  depe ldiug on the c a t a h s t  corn ostlon 

• :. - eOEt -E tOH and A~cOEt-H:O b ina r i e s  a s  well as f o r  ~ d. the ope~atlng eondlr]ous, m a u l l y ' p a r l f f i  l or 10w- ~" 
: " the ternar~ ' . sys tem.  I n  additon: d =°, a n d  boiling p o i n t -  f~o~n~ hy!lrocarbons could l ie  obtained. S ince  CH, ':~ 

"~ " ~ ~ aim .~-~g) are W e n  Tile ~ nha~O ~ , i , ~  ~ ~ .  - ~ - ' ~ t t l o n  i l i n e  svnthe~i~ is f avo rab l e  to th~ ,.~t, , e  
: explored for  the=4:cOEt-l~:0 binar'v an~}o'~:'rl"~e'tg~.~U~r~ ' t h e  y/eld per N-mi 'o f  gas ;i.~ed;~s:far alm:ve=2ql-0~,'n: :g:':~' - :  

• with tie-lines and isothermal  boundariea reported -No 1272: Gnov~ns, A .  Beview Of Work on the Production : 
: we]l-defiued t e rna r r  azeotrope was  fonnd bat a ' tow- of  Oils-- the '  Fiseher-Tropsch Process• Chem. ~kge ; 

:.:': .b'oiling zone at  70 3 ;  Covering a sizable range  iu ter imrv Vol 3S :193S p .164 . . . .  - " 
::. r .composit i0n .was reported along the  ester-rich hide" o'f : fCeview .... • 
" the2-phase  l iquid re-ion : . . . .  . ~ , . .  sde~ el0Pment of synthesis of l iquid fuels f rom 

' GROOVE K H ~8c ' :  c . . . .  - - -  ~m ~e early olscoveries of Sabatier in 1902. Fischer and :~ 

. :  .Gn0LL E : ~ e e  a b s  1 4 5 7  : . . . . .  : • ~td400°kCe~::ed aatn~l~la~ul'e of l0O a t m ,  aleohols alde- 
: 'GROLL H 's¢C ab~1453 '  : : - ~ : ' ~ ' "  !' . ,  t, ac/d~ could be produced. 1 7  

' .O, nos~ ~ - ~-~ ~.:': 4=~  : : .  : a l~erens  c.ompounds were is01ated n t h i s  e a r l Y - w 0 r k , .  
: - . 1270 -'~-:- -:-- ~" ~ t-~ aVS. ~ . . . .  . : : . a n  d t h e  mixture  of these compounds was  called Synth01. : 

. . . .  • ~.a ,~. ,"°ss~'--~:a~GSopo~,K.~.  [S t rue tureofS01id  ~J'~[~nZerbe, F~scher f0undtba t ,  as lower pressures were: 

wax was  recovered from t i le  catalyst  mass dur ing  re- ,. . _, ~ . . . . .  " • - - "  " - • : . . . . .  I ~ w .eu  anuealeu. ~ue  mos~s t ron+lv te r roma+net ic  alloy 
generation 'xms wax a lmos t  pal{l  Ior m e  cos~ o~ 'e- ' 1 on . . . . . .  ~" -- ~ " " • " * -• "- . . . .  ~ sh wn h w the eor 'esp us lO lne composit ion ~ui~i= Tuis  was  pre- genernDon or ule cata lys t  ~.I;: "as . o o " areal by f " ~ -  " ¢ ~ ^ ~ "  "" • " - - . . . .  m r ~ed P' USlUg pure ~ln (~JuS-/e) and  lmre  N1 octane number  of the petrol proaucea coma ne 1 p o" ~ 99 7,-'% \ " ~, n " -.-. " . . . . .  " . . . . . .  ~ ~ nz " a n - -  t al  ~ ,. ~+~  in  a n  .~..~= eruelole  m a mgn-zrequenc~ by c rack ing  a n d  by b l e n d i n g  witn De 0 1 .  a l e '  - ' -  " . . . . . .  " • h I : . . . _ ¢ _  f u r n a c e •  To obtain the m a x i m u m  magne t l zanon  t h e  
cobol toget  er w t n  the odd~tmn oz J~o~t~ : , • • : : " specinlens ,were annealed f o r  3 wk. a t :  approximate ly  

. Gnv.~t.~En,: ~I.. ~ec abs. 2098 ~ 2099, 2100, 2101, 470°• At  4S00, MnX/~iS no longer £erromngnetic• Tile 
2102, 2103~ 2103a• • : change is not  comp]etely reversible a n d  the  al loy iS 

1273, Gnu~n~fAN.x, C. [ T i t r a t i o n  of;Higher-~Iolecular paramagne~ie or weak ly  ferromagnet ic  depending nu 
~: .... Paraffin Hvdr0earbons.] -Die Chemie, VoL~56 1943,:: : . . the.speed of cooling to a temperature  below 4S0°• I n  

un 159-163" Great :Bri tain F u e l  Re~earclf In te l  ,LN(). t i le  case o£ ferroi~agnet ism t h e  spontaneous m a g u e t i z a -  : 
:, Ju l~  1944" 0 e l u  Kohle  Erdoel  Tear vol  4 0  hen  reappears a t  4S0 ° T h i s  indicates probably  the " 

• 1"944 ~. 227• ' " ' ' -  ' ' : ' : : s imul taneous :exis tence  Of a Curie poiut  and a p o i n t  
:: '. - • • - ' of t r ans fo rmat ion  Curves  :are W e n  s h 0 ~ i n ~  the - Charg lngs tocks  employed included mixtures  of hquld  ... . • . . ~ 

~ ~ , ~  ,,~ + ,  +,,~ 'T~ +~.,,~ "P,-,,.~o~i ¢~n+~,:~i~ spemnemagne t lza t ion  n s a  functiou Of T ° a u d  t i le  l-lw 
• . . . . . .  ~ _ . . .  : ~ ( . .  _ . - of approach  to sa tu ra t ion  a t - . 90  ° K and 0 ° IC. a s : a  

1274. GRu~;En. L. O .  [Motor ~uels . j  ,xe}{. ~ e m a a  ~T0u • funct ion of the recim'o~a~ ~v tll~ ~neorll~] fia~d =~,r ~'~ 
So 193S pp 3S3-3S9 400--403 411--413 K : . . . . . .  "., ===9S.10. CurVes a r e  uLo  w e n  Showing  the  re- 
Surveys the  motor-fuel problem and the possibi l i t ies  sul ts  obtained On an exeeptionai lv pure  specimen of.-r. 

ofsyntheticfuelproductionasthevaffectNorwav with Fe .~C f rom which the va lue  ~ "--1693 a t  0 ° z~ i~ 
s p e c i a l  .referenceto the use of the cheap electric power ~ Seduced• - = - = ' -. 

• - available Petroleum r e f i n i n g  hydrogenation t h e '  . . . . . . .  ~. ~ . .  ~-- ~ - 
Flscher-Tropsch ~rnthesls and the use of NH,  as fuel  M ~Fe~roma-i~ ~ ~ r ~" = ~ "  " ~ ~ • . . . .  - - " t t; e~lc t r o p e  ues oI ~ n r o m i n m  ~ i 0 x -  Hydrocarbons as Basis for C lass i fca t ion  ] 0el  u used, compounds containing ie.~ O were formed and ):; are discussed. ~ ~ " : . " , , : ide.] Compt rend vol. 219, t944, pp. 58-60;  Chem,:; 

. Kohle, E~doel Tee l [vol  3S, 1942 ' pp. 4!9..43!,: C!lem! :~ t!~a~ the rate  o f  t he  ~eacn01 j decreased . .Eventna l ly ,  z t  . ~i]:; , 127~. G~LP~nxxz, 'N. L., A~D ~AIDIT0tI~ I" M• [ i ~ / ~  . . . .  A~)S, , vol. 40:19=t6 p• 2 3 0 5 . -  . . . . . . . . .  . 
.... ' "  Abs ~ol 3~,1943, p 0693 ~ a s f o n n d t h a t ,  a t l a t m ,  ptessme, a n o l l ~ n s p r o d u c e d  ~ |  . DmR-rams f o r H :  CO N. 1~- 3H. a n d : C O  _H~.] 

- This  s tudr  of the phvsca l  c o n s t a n t s o f  oh" ~ L ~ "  consist ing pr incipal ly  Of h~d roea rbons ' b f "  narnfl~ho|d .~: . . . . . . . .  -}- " + F e r r o m a g n e t i c C r 0  ~ a s  reparedb3 h e a t i n ~ C r O C l -  
paraffin hydrocarbons shows tha t  for  a ~ iv ,n  mm . . . . . . .  : nature.  In  190o Fmcher  and Tropsch found t h a t  the  '~i~. : .  Chim. e t i n d ,  vo!~.~h193~ , p i~10!1  ! 0 : . 0 , 1 . , 9  1-88, Tlus  g a v e  a mLxture o f  approximately equal  pa r t s  O f  

: we~gbt, b lanching  of the chain causes l~Ower~n-~'~/~'~: reaction could-~e carried on a t  atl~n0snberic n re s~u~  L ~{~ ,~.,em..~,s., vo.. ~V . . . . . .  P. - ' u ~ . .  Cro=:and a so l id ' so lahon  of O.~ in  Cr.O~: eor respondim-  
ohdifieatlon point  and that  nresenr.,~ , e  ,~ . . . . . .  ~ooo they  also discovered tha t  i f  tlle ea ta lvs  w ~  +- ~ - - ~  '~.] P rog rams  are presented fo r  pressures up to 1 OOO atm to (8 Cr O~@O) The exac t  pro ortions of  the  o con 

in  addition, a n  increase  i n  denst tv  I -  +,,,~ ~--~ ~' a long hfe, ~ twould  be necessary to work teran~r~ ~ : ~ ]  aud temperatures  <600 ° They were constructed from s t l tuents  m a par t icu la r  speeimeu ~ ere deduced f rom 
. Hag pal ( int imating presence of r ln  ~ , - ~ . . o ~  . . . ,  ' tu res  of 200 -300 ° C W i t h  a reduct ion in  0 , ~ ; - ~  . +.~] . expemmental da ta  on compressmn-and the rma l  capac~ ~ts loss m ~x mght  xx ben t he  whole was  coax er ted  into 

: an  "asymmetry p a l "  ( indicat in* b~gan~c~ianm":~,:'~: : t h e r ea c t i on  Was slowed s t i l l  fu r the r  SO t t e ~ n ~ , ~  : ~ ; ~  :.': ': ties fouu(~ in  the l i terature,  i n c l u d i n g  the low- temper~- .  Cr~O= by ca lmmng  a t  9 0 0 .  Magnetm stud,es made  on , 

: :  1 . . . .  ~'" • : : " a lcrvs ta l -  h " • ' . . . . . .  p c a t a l y s t s  ~ :} : . . .  - , •. -: , ". " : . , - ,  . [ emie l Appl ica t ions  0f~ 
: ~zatlon from solut ions i n  (CH:C1)~: Of the products . t  a t :were actzve enough at:200 o C. and  a t  atmospheric . : ~ : : : .  t i les.  ~ : . . . .  : . ; • ~: : /  N a t u r a l - G a s  in  the U n i t e d  States ] G~nfe civil ,  vol. '  
: =  ' examined, the Fiseher-Tropsch svu thes i s  product Was ' p ressure  a n a y e ~  n a n  a reasonably l o n g l t f e  I t ' w a s  :'~c,~..;:~: ! '1276.:Gvsn~£~.~:W. [ I n v e s t i g a t i o n s : o f  V i t to r f  "and' " :L24,:1947, pp. 125-130. + :  . . . . . . . .  
: : ~  - . , . - .. . ". ~ u ~ u  mas  ~ne presence of a s t rong :  a lkal i  b roqght  ~ ] :  " . Hanemann Beiative to the  Carbides o f : I r 0 n • ]  Inter-  • : R e v { e w  fin W h i c h  ~ t h e  ~Fisclier-TroPsch process i s  
. . . .  : t..at l+ of about polymer=a on, until erentnnlly solid paraffiu , . . . .  

: " ' , v ~ n u  nvurvcaroons  zrom- e ' ins tead of l i  - - ~ =" t r o l eu m n . . . . .  '• " P - qmd oils ~ a s  obtained as  an o _. .  a u~ nrown-coal t a r s  conta ined varying • E v e n t u a l l y  a Co=Th ~n+n~v~+ "'~'~- ~ end .p roduc t :  ~ 
n ~ , = " - : -  . . . . . .  . ,~  - - ~  prouucea; which was  " ~  - qua nI~es o f  r ing  paraffins:with" d i f f e r en t  unmbers o f  found  not only ~to give ~high yields of inu ' ~ , 

' ' r ings  per  moleeuie Theresu l  - . . . .  - : 1.. idp~oduets ,  ' ;  
. . . . . . .  . • . .  • .  t suggests  a elasslfieahon b u t  whmh also had  a long l ife in ac tua l  uracti~o 'Pha ~ ~ t  I 

u~,~so~a n,.x2rocarDons on the basis o_f the i r  composition, t_heoretical yield of  l iquid  p r o d u c t s  w a s  uetuZ,~l]v"l~.~ : ~  " 

: : nat.  Ztschr.  ~Ietaliog., vol. 5,1913, pp~ 239-277; Chem. ' " .  ment ioned:  ' : " ' • 
Abs.~ vol. 8,1914, p. !407. ~ ; :i ' 1281. G ~ ,  A. [Corrosion "o f :  M e t a l s  by : 

: Discusses s ta tus  of the  Fe-=C SYstem: ', " : ~e thano l . ]  :Ann" chim. v0l~ 19, 1944 pp. :  145-201; : 
. 1277: ! ~ :  [Law Govern ing  the Transfbrmat ions  Of Chem. ~ b s .  vol. 40, 1946, p :  1437-i438. : 

)retical yi  actual ly 185 ~, .~ the  Carbide .:System I n t o .  the  G r a p h i t e  System•] ' Corr0si0n 0f metals  by ~[eOH was Studied a t '  room : solidification p o i n t s  and cere~in ehn~*o*o, . g • ~er m. of ~n~ o , ~ + , ~ o ~ . ~ _  ^ ,  ~ . . . . . .  ~. _ m ~ ' ~ 
) r e t i c a l  y i  

m ~ - • i, and ceres n character ,  g • per m• of gas, eontammg-29.bgc of  CO and 60% H-. 
"1271. (~nossl H: W [ProductiOn 0f Detoxified City Gas I The  la tes t  reports  showed t h a t  151 gin. per  m. a could b e  

: by Pressure Gasif icat ion and Syn thes i s  With Ir0n ~e~lont~d'inC:~:r?~0nding to a conversion o f  s1•6% of  ' 
; : " Ca ta ]ys t s . ]  :Erd~l  u. Kohle, vol. 3, No. 1,1950, p. 11 ; . . . .  - o " is resul t  was b r0ugh t  about  wi th  " 

tne  use oz a - : s t age  operation a t  190 ° C. a n d  1S4 ° C., "" ~ 

S tahl  u. Elsen, vol• $4; 1914, pp. 520-525, 751-'/54; temperature.  A1, Cu, Sn, P.b,Zn, Cd, Sb, Bi, Cr, Fe,  Ni, 
, Chem. Abs.~ vol• S, 1914, p. 3002• . ' ;:. Co .were subjected dur ing  4 months to dnhydrous  

' Discusses F e - C  diqgram in  deta i l  Fe~C i s  uns t ab le  . ~ e O H ,  ~Ie0H:  conta ining 20~'~ H:0,  MeOH contain- " 
a t  : a l l  o rd ina ry  temperatd~pS; b u t  :tlie t r an s f0 rma-  : : i n g 2 %  CH=O/l%!e0H conta ln ing:1% H C 0 0 H  , a n d 1 %  

i : i  i : 
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m a d e  of  F e  ni t r ides  p repa red  by pass iug  N H ,  over  pure  Oxide ,  y - F ~ O ~ ]  Ztschr .  pbvsilL Chem.,  col. ~ B ii, ! m a u n f a c t h r e  o f  s y n t h e s i s  gas  w a s  the  m a j o r  i t e m  o f  X'ray  examinations bv the powder method have been 1 3 0 9 . - - - - - - - .  [Crysta l  S t r u c t u r e  of Magne t i c  Ferric ~as w a s  prepared f r o m  coke and coke-oven gas  in 12 ! ~  ~ i i ~ t ~  ~ ~  
~ e m a g  water -gas  se t s  a n d  contained CO, 29% and l : L  

" Fe,  which w a s  p repared  by reducing F e  ox ides  wi th  1935 pp  9~103 - C h e m  ~" ~ - , , ~ . c~ A f resh ly  cha r ged  oven was  t r e a t e d  1st  a t  185"-  
.... ,• ~e structure is deper~dent only on the N content ..... , . • , . Abe., col .9, :193o, p. 6122. 5~o for 24--48 hr. with res~u.algas f~%meSttag:Aian nd I 

ann not on the method or conditions of preparation . ~*nen 2".e~u, is oxidized at low temperature, the s In ~i.:~ ~ 
The m a x i m u m  N content  i s  11 3% The  nit~id . . . .  : :  s t r u c t u r e  l s  re ta ined to f o r m  7-Fe,O, wi th  a s t eady  p d~ ; t h e n  pa t  on s t r e a m  in s t age  - at; l~o ° wn  , fo r  o-3 n o .  I t  w a s  t h e n  t r ans fe r r ed  t o  s tage  1 w h e n  m a t e d  t h a t  the  product ion  of" the  p r i m a r y  products  

• " ~ . . . .  c r e a s e  i n  the  dimension Of the  e lementa ry  cell from ;' operat ing temperata~re had  r isen  to about 190% rea l ly  solid solutions of  N in Fe  A t  0 o% N f a in t  under  p resen t -day  Br i t i sh  conditions wou ld  cost be- 
l ines  of a face-centered cubic lat t ice beg~'n to a p p e a r :  : 8,380 to  8.3221.[." Change  i n  in tens i ty  of  the  X - r a y  the  The gas  contrac t ion in  s tage  1 w a s  45-50% and the  tween  2s. and 23. 6d /ga l .  

' a l l  a-Fe l ines h a v e  d i sappeared  a t  5.7% N. The  new . . . .  ~* oontract ion 72-75c]~ The  a v e r a g e  annual  1318. - - .  S u m m a r y  of I n f o r m a t i o n  on Fischer-  p a t t e r n s  a n d  the  aens i ty  ina ica te s  tha t  the  increase  in o w ~ - - -  - " 
l i ne s  remain  fixed a s  N increases  and  ind ica te  a un i t  the  0 concentrat ion produces  e m p t y  spaces  in the yield of products w a s  256-157 ~n .  pe r  m~ of  gas.  Tropseh W a x e s .  B I n s  Rept. 1S31,1946, pp.  2St-303. 

Spinel l a t t i ce  so tha t  in 7 - F ~ 0 ~  where  the  0 coneen. , Af t e r  2-3 no .  in  s t a g e  2 and 3 weeks  in s tage  1, re-  gev  abs. 444_ cube of edge 3.789 .'-£. U .  somewha t  l a r g e r  t h a n  t h a t  of t r a t i on  reaches  a m a x i m u m ,  ~ of t he  or ig inal  Fe • - - -  
~ -Fe .  However  this  is  Called 7-phase  and i s  considered ac t ivat ion of the  ~ a t a l v s t  took place by  means  of H.. 1319. Chemica l  Products F r o m  the  F i scher -  

a tomic  posi t ions a re  unoccnpied, and the  elementary ' Tropscb P r o c e s ~  Chem. and Ind. ,  1947, p . . . .  to be a solid solution of  N In y-Fe .  T h e F e  a t o m s  a r e  t rea tmeut  at  195 ° fo r  24 hr. a l t e rna ted  wi th  solvent 7 oo" 
in a close-packed cubic a r r a y ,  wi th  N a toms  in the  cell con t a in s  an ave rage  of  2 1 ~  Fe  and 32 0 .  Chem. Age,  voL 57, 1947, p. 701. . . . .  ext rac t ion With benzine  at  120°-150 °. T h e  produeL~ 
interst ices.  No evidence t h a t  the  N a toms  a r e  regu- HAHN, D.A.  See abs.  2173, of  the  process w e r e  : 14.7c/: gasol,  47.9 gasoline,' 1 7 + 3  Abs t rac t  of p a p e r  r e a d  before . the G l a s g o w  Section, 
]_arly 2~rranged appears .  A new phase,  e, appea r s  a t  HAHX, H., AI':D ~ I ~ I , nzno ,  H.  [~feLal Amides :: diesel oil. 10.7 heavy  oil, 7•7 gatsch, and  1.7 ha rd  wax  
o.+--~.x'zo N. I t  is hexagonal :  and c l o s e - p a c k e d  t h e  and  Metal Nitr ides ,  XX.  Sys tem Iron-NiCkel--  f r o m  ca ta lys t .  T h e  m m u a l  output  w a s  80,000 ton. Society of Chemica l  Indust ry .  W i t h  Co Catalysts,  t h e  fo rma t ion  of  s t r a i g h t - c h a i n  al iphat ic  hyd roca rbons  i s  
uni.t cell r emain ing  fixed in size a t  first ,  b a t  beginning Nitrogen.]  ~ev :abs 1350. ~Phe cbmposition o f  res idual  gas  f r o m  the Pr0cess favored,  whereas  F e  cata lys ts  p romote  t h e  production 

• ,to mcrease  a t  .o--S.6~'e N. The  phase  is e s t i m a t e d  to 1310 H A H X  O rConh,+,--+-" . . . .  ~ . . . .  - ~500 000 m ~ per  day)  w a s  : CO.-~ 20.3:{c ; ~ 2 ~ ,  ~.u, o f  alcohols The  g e n e r a l  range,  of  p roduc t s  w a s  d i s -  : 
uecome nomogeneous a t  7 .5-8% N. The e p a r a m e t e r s  : o f ' W a t e , :  Gas  ] ~ Ztsch~'~l~-~sitl~ r~e xnermouynamies  :: ()~, 0.1 : C0, 10.5 ; 1=£~, 1S.O ; CH,, 30.9 ; N.~, x~.u./c, cussed under  the  h ~ d s  of fuels: Waxes : ]ub r i ca t i ng  0 ils~ :: 

: a r e  the  a=2.69u .<: U., 0=4 .362  .~• U .  I n c r e a s e  in N ~ PP. 513-~4~; Chem. Zent~'al'b• 1 9 ~ e ~ " v ° . ~ n ~ .  ' 19~ ,  1315 . F isc imr-Tropsch  C a t a l [ s t  : Ove~s anal alcohols, f a t t y  acid~% detergents,  etC. T h e m o s t m t ~  'est.. 
• ~creases  m e  paramete rs ,  c increas ing  r e l a t i v e l y  less Sqe. Chem. Ind  (Loudon~ col o n  ~ o - ~ , ~ v ~ V ~  r" P~enernl I n fo rma t ion  on the  F~sdmr-~ropscn ~roces.. i n g  chemicals  a r e  t h e  p r i m a r y  a lcohols .aml  t ae  m t ~  : 
tnnn a. "xne • p b a s e  is  a solid solution of  N /n 'hoxa :  : F~'om th~ ~s-~*~ ^-  ^A..^'" " . - - '  - " ~ '  ~" . . . . .  ~' " : ~h*ained a t  Offices o f  Gnteboffnungslmt te  z~::~.,  acids.  Theprospec~ts fo r  operating the  F , scher -Tropscn  

• g.onaI close-packed F_e. .4.  th i  n F e  sbeet  n i t r i d e d ' a t  p e r a t n r e  ~-~th~nix~u~[~P~r~men~ ' a~  a cons tan t  tern- "S[erkrade:  Ruhr .  CIOS Sept. X X V I I - T O .  1 , 4 5 . ~  process  in B r i t a i n  a r e  no t  br ight  for  t h e  production of  
: ~ U  ~ o  r 4 h r .  s h o w e d  s t r o n g  ./ and w e a k  e l ines:  of CO. a n d  YL t]:-  :~,~,.-~:~,~mm.; ~ a r y m g  proportions ~ .  - PB 975; T O M  Rept.  37; TOM Reel 1~,+ ; ~ - ~  fuels ,  but  there is  s o m e  hope of opera t ion  in*: the p r o -  

1906.: ~ [~Ietal l ic  Ni t r ides  C'lrbide~ ~--;.~-~ '~ct o n ' c a n  be a ~ l ~ " ~ " , . ~  n.~s L~*a~ ~ae l a w  of  mass [ ~ e ~  SnMC-1O : duetion of chemica l s  in  eomlefi t ion w i t h  s m n l a r  prou-  
and l=I)dmdes ] Meta] lwl r t schaf t  col 10 I93 ~ ~ -  CO 4-1=[ ~,(~..u~r r~ . . . . .  " + o ~.,4~ e0ntrolied the  ma m f a c t n r e  of  F ~ehe~- ucts  f r o m  pet ro leum.  

: 38+-390; Chem. Abs.. ro t .  25, 1931. p. 4192 . . . .  : + - -  + + •  , ~r~ r ~ : ,p,:~,+mch ovens : M a n n e s m a n n e  l tohrwerke ,  I,:rnppS• and ;: 1320. + .  Fisc-lier-Tropsclt P rocess  a s  a Sonrce o : ~  
I~iseus~ion of the c h e m i c a l  and ~ h ~ , ~  . . . .~ne v a n e  oz equi l ibr ium:constant  K ( - - ~  . . . .  ,v~ is  7~*71~ ̂ ,v . . . . . . .  h i i t te  t he  fo rmer  being the  l a rges t  mnnu- Svntbet ic  P r o d u c t s  Ga~ World col.  57  19~7 p. 47 .  . ":~ • • ..~•s..,+. prupertie.S - . - -  ~ , :  ~u t e ,h , ,~ . , . -~  , ' • am " . of CO I~. s :  1 The normaIL, - " + ' ,the,.mtrides, carbides, b o n d e s  and bydr ides  bf t h e  0-534 a t  6S6°C.. 0"840 a t 7  o v . ~  v . ,  0 ~ o  ~'..-.'=+ ; ::~ fncturer .  T h e r e  w e r e 3  type . ( )  . . . . . .  ,~ + ~  Pape r  p r e s e n t e d  a t  the S t .  A n d r e w s  symP0sm~.n: 

• ~ e t a m c  emments  pe r t i cu la r l~  a s  related to the  1-+,+-^ -qs6° 1 .6  ° a t  1005 ° 1 sP- . 8 6  h~'a ~9~ ~,~ ~ '~2 ;) ~± az :+I mollahofe~ for  Use a t  a tmospner  e p~ e s su ,~ .  ~5,, •+:~ T h i s  !avocets m a y  be  used for conver t ing coal mto  b q n m  
s t ruc ture  of these +compounds Snec a~ -+*~-÷~^- - e 4.q a t  1 4o-~o r~. , .  ~ ~an ' ,~ A -  - L x,-ou , and ,:+ ¢lnuhle-tnbe oven fo r  media l  I p~ e s su re  uo c, ~+.,. . . . .  ~ . m s  " r  into a var~et~ of al iuhatm p roduc t s  Only t i le 
g iven to the  eomponndm o f  these  element~ xx-+th +~..h : , ~• rne cons tant  ma.~ be +~ ~vnfhe" s' and -(3) the  donble-tube o~en des~ne(.I Io r l a t t e r  a,~nlieation iS of  immediate  econOmic in teres t  t o  

:_  : t r ans i t iona l  meta l s  as  V c r  ~ Mn F e  "e~,'?~4 ~ ,  : expressed  by  the f o r m u l a ,  log  K = - ~ ' ~  = n  no~a~ ~ i .  ~) ~'~'~:-~t'~20" a tm p r e s s u r e  fo r  the Fe :ca t a lys t  syntn e~S a r e a l  "B~'~tain I t  i s  believed imss ib le  to  Ol c ra te  the: 
_ ~+, Os, I r ,  P~  U. The .n i t r ldes :  borides, carbideS'  o n d  ' . / '~ .hof~ooa~ + ' ,  o.~k++ : - ,  T .... : S , /  nnd ,of tbe s a m e  r a z e  a n d  catat.xSt capoc*ty a. +t-J ~ ,~+oc+ss .~o as-to p r o d u c e  mater ia ls  of- the type  of  h y d r o ~  

: • hydr ides  of these meta l s  exbibi t  s trongh" metai l ]c  ~ o . (  . . . .  ~,,~ ~ -  vu~=. + : + ' +: .... Each  ~ven co n t a ined  2;10(I d°uble tubes. 'xne e~n- ~arb0n waxes,  lubr iea t ing~oi l~  l o n g - c h a i n  a l c o h o l s , :  
+ propert ies,  wMle analogous compounds Witl~ the  other  / ""7,~eh--~'~:,:ft-~ql~, * l l b r i u m  C0+H..0=-C0_-+H~:]  : : :  : : : 'struction is s lmwn i u  sketch.  : : '~ . f a t t v  acids, and de tm .gen t s a s  a m a J 0 r p r 0 p e r t i 0 n P f  t l [ e :  

: . ~ a ~ s  a re  nonmeta l l e  in  na tm 'e  The la t t i ce  o+,-.- ~ . . . . .  .=. ,....,~nz. ~.nem. col 4S: 1904 pp- 735-738" : ~ . ~  T h e  Figcher-Tropsch Process .  #0u, .  enti~eoutuutwithliquidfuel~asrelativelvminorl~ros- 
. . . . . . . .  " " .' e~-~,u" , :dOUr • lie : R - '~ "- t u re  of these t r a n s m o n a l  e lements  ~eem~ n h~  0+,., • U m. ~oe, ~ ol 86 1904 ( ~ )  p 043.4: - ~ . . . .  ~ "  ~ ~11 "0he ii ¢~ -%c col :1 1945 pp. l o ~ 0  t cL~ 

ac tenzed .by  an  electron defect ,  and th i s  t o - e the r  w i t h  " 1312. H.txA,wsn.~-, H [Product ion  of Motor  Fuels1 ~ 1  :£b-~ 5105; Novmnber  194+. + : . . . . .  ;-~2~ " + FiscTaer-Trop~eh P r o c e s ~ - - P r e s e n t  Post -  
r n e  sma£~ a tomic  radi i  of the  metal loids ~ oue.~tio'n Tek.  T i d .  Uppl. D M e k a n i k  SkeDusbv . . . .  . s t - . . ~ ;  '~: = . ' - ' :  : : ^^~ .~=  h,~,~rl , , i l  b t e k m o u n d  ,~nd Chai'ac- . . . .  " T ~ ' , : . ~ , ~ e , ~ r e  Possibili i ie~ Ga.~'~Vorld co l  l ° 6 :  

'. csete~no~u°~b: ~.a fac tor  i n t h e  xnet alhc n a t u r e  of  these +: F l y g t e  h .  5~tom+obfl 1%fotortek., col. 70, 19+14), No 8, "~ ,+~r : en j  of ~;rocees Prodnct ion of syn thes i s  gas  and 19+7 pp 5S--64; I r o n  and Coal T r a d e s  R o y ,  col. Io4,+ 
.__L~ - -?. : ' ; : .  + , v~.. ¢ ~  ~xo; -12, PP; 77-S++ NO: 46, pP. $5-89" No. ++~ - :Z+----+'~'--++'-n a re  outlined. The synthes i s : reac t ion  i s  . 1947 n. 62;  G a s O l i n e s  vol. 50,1947, pp.  3 7 . ~ , 4 0 - 4 2 ;  
±av~¢~-~--~n..;[Re~fla~.'ity in Crysta l  S t rue tn re  in H.v: : ~ . '  PP' ?S-100+ ' : : .  : -  " ~ : ~eSscPr~:e~{!\~:~l~ v a r i o u s  suggested improvements ,  winch : E n ~ { e e r i n g ,  v0 L !63,1947,  PP. 30, 54-55, 79j ~ s t ,  

: .... ~ ; : - ~ + , ~ o r i a e s ,  c a r m d e  s an  d Ni t r ides  of T r a n s i t i o n :  - ~*seuss*on on t h e  product ion :of  motor_ fuei~ f -dm ~ :::+ : : h a v e  a" neared in the : l i t e r a tu re (  Di scusses  e o n p e n s a - : : : . : : - F u e l  ( L o n d 0 n ) B u l l .  April 1947, PP~ 97-99, ! !  ~;  ±nQ- 
: : . . . . . .  ~le~en~se. ! :~,~tsehr: pbys,k .  Chem., v01:12,  Bi  1931  pe t ro leum a n d  fr0nl coa l  by carbonizat ion dist i l la t ion "+;~ = tirol l:e~,~,vel'v nnd ut i l izat ion of p roduc t s -  .A secUon:s  - chin . ,  col 34, 19~3, pp. 1 2 ~ - ! 2 9 .  : : • : ? 
i - ~ .  ~ - . . - ,  ~ . ~ m . . ~ o s . : v o l  r 25 ' 1931+ 1). 261~" : ' : l~y~rogena~10n , gasification, ~and the -Ftscher-Tropsei~" ~: : i  devoted to t lm efficiency and ecpnomics o ~ t o e  proce--s. :: Abrid~ed ve r s i on  of  paper  preSented b e f o r e  the  York- '  

, i ~ r u c m r e  o~ crystals, of  b ina ry  compounds c o n t a i n :  ,y+., . .pesm. : ,:~ : :-:: .~ : +: i~17 : :: 0 1 i §  and  w a x e s  F r o m  C0alT-~ec. ea t  Shire  se~tion of t h e  Ins t i th [e  of Fuel:  T h e  m a j o r  p a r t  
+ - : •  ~ ~.~u_-~uj.~eu ~ransltlon e lement"  and H,  B, C~ or  N ::'+ 1313. H ~ m ,  C.H.+ Rapid  Ana lys i s  Of F i scher  Synthesis  ~ ~ / ~¢~'r,nnn w o r k  on Catalysts: :  :Chem. Age, v s .  Vp,~a~,, of  the  ~aDer is t a k e n  up  with a :d i s cus s ion  of  the  opera-  : 

: . :  ~ . c r . ~ c a l ! ~ : :  e.xamm.ed.With respect  to t h e  r a t i o  o f  C a t a l y s t .  Petrol  Ref iner  col  25, No 6 : 1 9 4 h - ~ -  ~ : ,  ~J.'~=~q-570-C011ier~ Guard~, ~'o1.-178; 1946. pp. 69S~. ::t ion o f  the  p rocess  i n  Germany inc lud ing  p e r f o r m -  
: : ~ - . ~ c ~ r a o a .  ~ z t m s  ra t io  r ~ . : r ~ > l , 7  the  s t ruc tu re  :~ :::~ 1 1 7 - 1 2 0 . .  : ' .... : ~ ~' ~'~". :~  " :  ~ ' h . ~ h e m . ' T r a d e  Jour .  col. 119, t9~6, pP. 729--~3u; ance  data,  :composi t ion of the reac t ion  products  f o r  
:+ ~ecS~npsie~noWrm~%If:het~aetiO ~s smaller,  the St ruc ture  . ; D e s c r i b e s  meth0ds t h a t  h a v e  been found m o s t  sar is :  ~ =:: : I n d :  Chemist,  1946, pP. :761-763; Jourr  +Inst. Fue!!,ro !. :++ bo th  the  normal-  a n d  medium-preSsure p r 0 c ~ s e s ,  a n d  L" 

ion Onl~ * ~ : -  ~C:.I:. ~.+~-~i=~- ~ne r a m u s  oz me ta l  - -zac tory- for  the  de termining  Co and Th  in "~im~h~ ~vn ~ ' : o0 1947, pp. 65.76, 95. -~:+ ~, ~ : ,  : : t h e  the rmal  efficiency• M e n t i o n s  e x p e n m e n m l  0ePL,-r : 
char.~+^.~ ~,=~= [_u~umauons snow a t~npical meta l l ic  thes is  catal~,st. The ~rocedur~ f - -  '~- - : - - -7-- r - ,  .=~-" ~ = ~ . . . . . . . . .  end b e f o r e  a j'oint meet i f ig  of t h e  SO- = l u r e s  f r o m  the or thodox=method of carrying~ out t he  

,: : ~ : ~ "  ~?_:cr~:s~al s~t:uct.ure, which iS t e r m e d : a n  in-  tion i n  a n  a m m 0 n i a e a l ~ s o l u t i . ~ } ~  ~uJnY°~xves m£ra- ~:~] .' . . x ~ c ~ t ~ l ' ~ $ , : ~ = ~ n a u s t r v  and the  InSt i tu te  Of Fue l :  nrocess w i t h  the  v i ewpo in t  of i m p r o v i n g  i t s  efficiency 
; ~ - + ~ u ~ u r e .  ~ e  l a t t e r  shows L a c o m b i n a t i o n  : e n d  poin t  i s  detected bY m e ~ " - ~ ' ~  ~-~:~ t ~ o .  ± ~ . , ~  : : ~  , ~e~y o~ ~---~'~*.,~=~={:~'.~roce~s Was opera ted  in 9 p lants  o r  increas ing  t h e  ~range of the  p r o d u c t s .  .Makes a n  

' - - - -  -~-.~, .,a.~ ann ~u.x+ each o w " ,, . . . . . .  ~ ~=~m-smp ~ecnmc. ~+ , 'xne _.iscnu~-~rv,,o~- ~, ~" . . . .  ~ + " " h condi " ,~h~ + . . . . . . .  ' _ .  +_. -, f hmh is  descr ibed The  m e t h o d  i s  v e r y  r a ~ i a  ~ - .~  . . . . . . .  ~ ~ ] ~  r "  - -  + = ~ ' ' " ~  ~ -nnua l  c a p a c i t y  of ~40,000 ton , a t t emn t  to c o m p a r e  German costs w*th B r l t m  - + 
: l a t t i ce  ~-÷~ ^~ . . . . . . . .  _ pack ing  hexagona l  subject  to i n t e r£e reneeby  an~, of  :th~ ~th~. ~ . , ~  ~!~| i : :  : .~  "~,-a~.~rbon n rodnc t s  bu t  a m a x i m u m  output of +TAons. T a k m g  t h e  cos t  of coke:~or synthes is-on . , :-:~ 
. . . .  : ~ ) b ~ v ~ " ~ : ' ~ u u r u ~ . n a [ l ° n n n m o e r  1 2 a r e m o s t  of ten c o m m o n l y  a s s o d a t e d  w i t h  C¢~ 'Ph- ~ ~ '~ ' : ~ 5 ,~ : :~  . . . .  ~ ' ~ ' ~  = , ~ . * ' . ' ~ = ~ T J ( ~ ^ . -  'Phe ca ta lys t  used  throughout  the  f a c t u r e a t 3 £ p e r  t o n  and  convert ing t h e  o the r  cosm on; :- 

.... "':; ~l-e-~exa,~o~a~aSe^eaen o~: body:centered cubic and  S i n - / ; : : : t h e  i o d a t e .  The  T h ( I O D + ts'dissoived~.rec~P~[~se~: as  ~ [ : : ~ i :  °n~Y+~vV~sof~he'standard ~ p e  Co 1 0 0 :  Th0. -5  : : M g 0  : : t h e  basts  of  1 0 R ~ = 1  "¢ ; the to t s !  Pr0duct ion  cost fd*~, " 
'~ fnnnfl ~ = - ~ , ,  uv~u 0 • .coorumamon number  8 w a s  " iod ide :  and  the" l iberated i 0 d + ~  +++~-.=2 ~k>~ .~ . '~ '~ ,  ' : ~ : ~ ; :  ov:~.~7] ":~=..h, oo~ , . , ~ a , c h  dur ing  t h e : l a s t  yea r s  w a s  " t h e  med ium-pres su re  process+as ope ra t ed  in  G e r m n n y :  

' -------" %~¢t[~tn~ olseUSslon follows of * . *~ ~ .-~ ~t,at~:u WIu1 Y/llOSUl- :~ ::-: . o :mese,s~.,, - v ~ , - - + -  " : ; + " 1 of rimar~ rod=-, • a r r a n g e m e n t  oP , tnm~ . . . . . . . . .  the  p a c k i n g  :: f a t e  (~Na..S~O.). " T h e  method i s  more  ran id  an¢l,~.~. . l lv " ~  on" . .vned  wi th  ' d e v e l o p m e n t  o f  the  F e , c a t a l y s t ,  and  : , w o u l d b e  32£per  t o n  O r 2S.l.Sd.~per:ga • P • P 
" '  : numh/ ;~  -~ =-  - - - - -+  a , u  ~ue re la t ion :to coordinat ion -~ +as a c c u r a t e  a s  the  u r a v l m e t r i -  ~^*~^~" L=--~--.- ~- ' - - ' : "  ~'~')~=':+ :~---'~'------~ +~ .~  .~.-o ~oward the  i iroduction of oleiins : u'c+L ":Assuming a production Of and a r evenue  f r o m  a , ' . . . . . . . .  . . . . . . .  • - . . .  - + + ~ = ~ u  +.llVUlylllg pt++~ - ..++; . . m e  geu+ra,  +-=-~ - - ~  - - • - • ue- . : " 1.~nn _ . . _ _  + --- " ++ : + + +: , c+p*tation o f  th0r!um exala te :  : . . . . .  . . . .  ~:~i]::: : - - - + . +  .n i l  alcohols f o r  chemical  use  r a t h e r  than  p r o d - ,  ton  of p r i m a r y  p r o d u c t  to be as  fo]l,ows. 0.10.ton l i~  + 

: : :~Carb lde~  • t ~ o w a ~  .Photographs  0 f a  N e w  i r o n  ~: 1314 ~ n  C C :  Chemis~;~ w ~  ~ : ~- . . . . .  :~[~:|:: uc~s fo r ' fue lx i se .  ~ h e  general  efficiency of  the  Process fledgasatl0£perton;0:n0tonga~lineandd*eseimta~ 
¢ ~ ^ _  7~ ~ . c n r .  ~ns~ . ,  col. 89,  1934 PP. 92=94 = k o h l e  A ' e  : ~ - - - , . - - -  --.~. , , ~ r ~ e  ~ s s e n e r  ~ e m -  ~.~,] :<' ~_~ ~,_. .~  .~.~ ~ow ~ :not more  than  30% of the  total  18£ per  ton 0 .13 t0n  Kogasin a t  ~o~ p e r  ~on; o.x, ~o~ 

~ m . ~ n s . , v o ~  28 1934, p 7100 . . . .  ,~^__ i  --~:. ~ = ~ s ~ a m e n  ±~ear Kamen-Dor tmund  ,~,] . .  : ~uu p . , , , , ?  . . . .  = . x ~ . o ~ , ~ a r v ~ r o d U c t s  w i t h a n  : : o ~ e w a x  fGatsch~ a t 2 S £ ~ e r t o n . a n d 0 1 0 t o n h a r d w a x  
. • ' + ~ z , u u n y  inspect  on ~ of  F i s ch  "~: ~ . . . .  n e a t  inpu~ w a s  recov=r=~ -o  v - ~  " ~ ' . . . . . .  " : ' +o " + . . . .  ~ X ~ r a y  pa t t e rns  of Fe  t h a t  had  been i n  ontm~t w+*~, I ,~ ~ , ~ e  ~rvwrv  r. . . . . . .  er-Tropseh Plant .  . ~  ^ . . . . .  , e-~a .~  ~t . m  and res idual  gas  The  ne t  - a t 6 0 £  e r t o n t h e m c o m e w o u l d b e - 4 7 £  o r a l o s s o f  ~.3£ 

• = ~ u  for, 430 ~ar a t  oo=. . . . .  . ~ : e_=__~ . . . . . . .  c 0 ~  _ ~ .  . . . . . . . . . .  - w  ±v~u, ' b  pp. '  PB  413 • TOM. ~,~, • a u u ~ m , , . .  ~ 7 o  . . . . .  e_ " r ducts P "m r r duets  The  conclusion i s  there-  : ~ . o .  ~ + ~  - . - ' - -  --~. show.weal{ lmes of  Fe~0, and  ' :  R e p h : 1 0 ;  TAC R e n t S n M  • ~ r ~ ^ ~  ~ v '  - ~ : ~  ~" h e a t  c o n s u m e d i n l ] r o d u c i n g l t o n  n f p r i m a r y p ~ o .  + + p e r  t 0 n o f p n _ a ~ y  p o ~. • . . . . . . . . .  ~ . . ~ , ~ . , ~ . , , ~  
- - - ' r ,  - - ' ~  ~t~unger ~mes of  a n e w  c a r b i d a  ~ + . u  ~_ : ~,_. . ' + . . . G - - 4 ,  . . . . . . . . . . . .  . . :  + ~ :  ~ . . . . .  ;...~o~e ~. 4 5 tons  of coal. O n  the  yams 0~ f o r e  m a d e  tha~ r-no operau0  n o~ m e  p * - u ~ o  ~- ~-~ , ,~ ,~  • 

:+ ~ro~ably Fe_.C. At  h igher  t empe ra tu r e s  t he  F e ~ b ~ o : [  _ _ ~ s  9 m a t  contained 124 s t anda rd - t~Te  a t m o s p h e r i c -  . !~;~:"  w a ~ , , ~ : : - ~ - ~  Capital  cost  o f  t he  G e r m a n  p l an t s  would  not  be economica l  or profi table.  : T o  m a k e  ~t a t -  
a ~  5~eo ~xpense of  t h e  :b~C. A f t e r  heat in~ ~n ~ a ~  : p r ~ s u r e  ovens,  ~ivlded in to  2 s t a g e s ;  the  exac t  dist./-+ :(~JJ~:7+? L " ~ " ~ , = ' : I n n  ~'. ~-~n RM nor ton annua l  production + : t r a c t i v e ,  cer ta in  improvemen t s  Would h a v e  to be m,a~e:  

: . - a ~ w  , n a y  l ines of Fe~C r e m a i n  I t  w ; , ~ - *  ~----~ ~ : ~ . , e ~ w e e n  m e n  depended o n  ca ta lys t  l i fe  ~ ian t  '$.~1 :::." v a r , e ~  . r ~  +=7 - r  -=-7 :_ . .  ~ . _ .  ~.~,+.~ -har~o~ f r o m  T h e c o s t  of syn thes i s  gas  m u s t b e x e d u c e d ,  t h e s . ~ m ~ m  
possible to index  the " l in~ nf  ~ho . . + + ~ . . - ~ - v ~ u u u t ~  _operatl0n ' etc. :Each oven eont~inod 1 ~ .  -~¢ ¢~" "~.~-~. }:~,~.,+, a n d  the o p e r a u n g  oos~, m c l u a ~ :  ~,~,.~_~: ~..~-~,- ~ ^  . . . . . . .  m,;~t h~ i m n r o v e d  either in  t h e  di rect ion of  in-  
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- . ~ n be gene ra t ed  a t  a 10w l)rice. *& greasilY; expauded  
H O O H  Mo~t of t h e  me ta l s  were  of 99 .9+ % Chaleur  et rod.  eel. ~, Special  .No, December  1924, --~-^ of ~roducer  g a s  i s  ~een par t i cu la r ly  in steel  works  aqueous  C . ~ - n ~ =  - -  -" ~ " r " - N" c. Cd 99 5 %.  Bi  90-100% Co 98-  pp 9~ 183--134 162. - ~ -  ~ t h e  t endency  t o  .~ell coke-oven g a s  to supe - 

p u n t s ,  . ~  9 9 . S ~ .  • - 4 -  . ' - o w , , , g  . . . . . .  ~ • v 
£9%. P u r e  ~ ieOH a t t a c k e d  only Pb, Sb, A1, aud  Sn: Br i e f  s ta tement ,  wi th in  a long dlseourse, o f  th.e pro- _~as Schemes. T h e  FlesehAVinkler gas_producer s.er e r 
Tn the  ~resence o f  00% w a t e r  2 d  and Su a r e  l lrotectea duc t / on  o f  svnthol  and  syn th ine  by pas s ing  wecer  g a s  =.  ~ er~nsit ion s t a " e  between the  grnte-~ype pkuuu~v 
by an  oxide l aye r  and  a re  no t  a t tacked ; the  corro~non th rough  a ca ta lys t  of F e  t n r m n g s  and K:CO= a t  a tern. . n  the ~owdered-coal  gas  producers.  I n  th~s gen- 
of Pb  i s  reduced;  Zn, Cd~ Fe ,  and Co are  a t tacked,  pe r a tm ' e  390o-430 ° and  a p ressure  100-150 a tm.  a r ~ o r  a ~:m l a v e r  Of fine fuel is held On a g ra te  by 
Only Pb  and Sb a re  a t t a c k e d  by MeOH conta in ing  1283. G~mmi~xssx,  E . A .  Trans i t ion-Sta te  Theory  of an a i r  p ressure  of  about  4: ram. I=I~-O column. Th i s  is  
2 %  CH=O°MeOH conta in ing  lc~ H C 0 0 H  corrodes  mos~ the  Format ion  of  Th in  Oxide F i lms  on Metals.  ::i  gasified :for 10-15 min.  unti l  n s lag  l aye r  is formed.  

• which is caused  to s i n k  to the  ~m'ate by introducing meta l s ,  par t /cu inr iy  Pb,  Zu,  Cd, Fe,  ix'i; Co, Cu, and  Sb. T rans .  Electrochem. Sac., eel.  83, 1943, 13 pp. ; Chem.  
Al  i s  bare ly  a t tacked,  and  Cr,  Sn, Bi  a re  not  a t tacked,  Abs., eel .  37, 1943, p. 2°-51. team;  th i s  s l a g  i s  then removed by m e a n s  .of a t~...O- 
:In 1% aqueons H C O O H  solut ion Cu- is  not  a t t acked ;  Trans i t /on-s ta te  theory  of diffusion w a s  applied to Sealed s t i r r i ng  a r m .  The  s lag removal  per ied  r eqmres  
Pb is  a t t acked  m u c h  less than  in MeOH solut ion;  the  the  r a t e  of o x i d a t i o n  of  meta l s  as  a func t ion  o f  tern- 1-3 min., which is  followed by a purge  of 3. rain. a f t e r  
corrosion of A1 is  much  s t r o n g e r ;  and Sn and Bi  are  l~erature. The  e.xpression involves an ent ropy Of acti- which fresli  fue l  is  int radueed and  gasi f icat iou con- 
s l ight ly  at tacked.  T h e  resu l t s  are  tabulated and  ex- ttaued. Low-grade  h igh-ash  fuels are  used.  The slag- 
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a n d  aldehydes, (llcohots, .dicarboxylic acids,  ke tones .  
T h e  complex m i x t u r e  of holds i s  s e p a r a t e d  by eon~en- 
l ionel  methods  a n d  f rac t iennl ly  d i s t i l l ed  iu a vacuum 
into Ce-C~ f a t t y  ac ids  and  C~-C~ ( s o a p )  f a t t y  acids.  
T h e  res idue  of oxide pitch (7-15q~ of  t he  o r i ~ n a l  
m ix tu re )  resembles  t a r  or pitch ; exten.~ive disf i l Iat ion 
does no t  produce a h a r d  pitch.  T h e  m a t e r i a l  r eae t s  
With S to fo rm m a t e r i a l s  Of h igh  molecu la r  weight ,  the  
r i s e  in  sof tening  point  depending on t im  a m o u u t  of S, 
reaction t ime  and  t empera tu re  : the  m a x i m u m  reaet ion  
t empera tu re  ls  190°-200 °. W i t h  10c~ o f  S, polymeriza-  
t ion mainly  Occurs ; wi th  20c~ of S, e ross l inking  wi th  
combination of S t akes  place and  in fus ib le  p r o d u c t s  

of  6°c~ t~LNO~ to oxide a r e  formed. Addi t iou of 5 ~  - 
pi tch has  a pronounced po lymer i z ing  effect. The  S 
a n d  tLN0~ products  of the  pitch a r e  gununY and tough 

pressed  i n  weigbt  loss per  100 gin., and weight  loss per 
100 c m ?  Tbe exper iments  were  carr ied oat  ill the  dark.  
T h e  apparen t  impor tance  of the  presence of H ~ t ~  H 
l e d  to the  s tudy of the  nlechanisln of the corrosion of 
F e ,  Zn, and  Cu by MeOH eonra in ing  t races  of t h a t  acid. 
I n  the  presence of a i r  M e O H  containiug H C 0 0 H  reacts  
wi th  F e  wi th  fo rma t ion  of  d imethoxyfe r r i c  formate ,  
H C Q O F e ( 0 M e ) ~  ( I ) .  Iu  an  anbydrous  solution Zn 
fo rms  a basic fo rma te  4 ( I - l C 0 O Z n O H ) ' - Z a O .  and  ill 
the presence of w a t e r  a neutra l  hydra te .  
(HCOO)~Zn.2H~.O. Cu f o r m s  a m i x t u r e  of hasic  
fonna tes ,  lu  the  absence o f  a i r F e  dissolves wi th  for-  
s t a t ion  of  nentra l  f e r rous  f o n n a f e :  Zn is not  a t t acked ;  
Cu is proteeted by t h e  forumth,n of m~ insoluble 
cuprous fornmte.  Z n  and  CU undergo surfaee  oxida- 

t /on .  Tile format ion 0f  Pb(/ . )Sie) :  ib. a tn ' ibuted  t o  m~ 
ini t ia l  sur face  oxidat ion : ' i l l  the  absencs Of a i r  Pb is 

r a t i o n  a s  well  as  the  energy  o f  aet ivat iou.  Exper i -  
m e n t a l  r e su l t s  indica te  tha t  the  oxidat ion of  F e  stain-  sing-type p roducer  offers  considerable p ronf i se  for  
less  steel,  and Cu follows t h e  parabolic  law,:for  cer ta in  i: low-grade :fuels, especial ly when combined wi th  meta l  
t e m p e r a t h r e  ranges  and  p ressure  r ange  s a f t e r  a c e r -  recovery. A drY a i r  b las t  is ord inar i ly  used,  but  th is  
tu in  in i t i a l  period. The  parabol ic-rate- law constants  produ.~er can be operated With 2 s tages ,  the  u p p e r  

: a r e  sbown to follow a s t r a i g h t l i n e  when log ~ is plotted using sa tu ra t ed  a i r  aud  the lower dry  a i r ,  
aga iu s t  1 / 2 " .  Energ ies  of a c t / r a t i o s  of 22,600, 29,600 Gasif leat ioa of Solid Fue l s  a t  Elevated  
and  24,900 are  found fo~ Fe;  s ta in less  steel, and  Ou, Pressnres .  i nd .  Eng :  Cben~., eel. 44, 1.q52, pP, 

' , respect ively  Ent rupies  of ac t iva t ion  a r e  calculated 1071-1074. 
to be - -31 ;  --35 a n d - ' - 0 . 8  for  Fe.  s ta in less  steel,  and Effect of p r e s s u r e  0u tbe  gasification of solidYuels is  
Cu, r~spect/vely. Tbe  impor tance  of  entropy fac tor  is :. investigated by culculat ion and by evalua t ion  of  expe l ' i -  
br ief ly  considered, meu ta l  data .  A method  of calculation is  presented  
1284. Guum,~xs~x .  E..%.., .~xn t{v~.~, R, K i n e t i c s  o f  bas . , ' .  S , ,  ' s , a  l lit:l:{ 

: So l id=Phase  React ions i,, Oxide F i lms  On h 'un . .  Be :.. ~ n u t , { ~ e c ~ i ~ a n ? s t : :  f I ~  d ~ bs~][~,~een n~,,~ equ " ' - ' ~'" 
vers~ble Transfm'mation at or ~ear 570 ~. Jour. Previou~Iv published methods have been extended to 
5Ie ta ls  eel. 1SS Trans . .  1950, pp  1500-150S;:Chem apply to tbe  behav io r  of S dm' ing  gasi f ica t ion.  An 
Abs . ,  vol. 45,  1951, p. 426~ ' ~ " increase in p r e s s u r e  sh i f t s  the Boudouard  reaction, t h e  

b u t  a r e  not hard .  
1288. G%'XXESS, R:  C. F a t n r e  L i q u i d  Fuels.  Chem. 

s a d  Eng . .News .  vol. °6 1947 p P ,  2123-2127, 2171 ; 
Chem. Abs., eel.  42,1948, p. 6509. 
Durin` ,  1947 ti le Uni ted  S ta tes  u s e d  about  5.8 mnlion 

1~86b. ~ ,  , ~ ~ ~ ~ t ~ o l ~ m n / d a v  25 yr.  ago abou t  27% o f  each 
m eressnre-". ~,i:~)a;:~¢';i'i~"aS";a'lei~ltO gaSO!?'e,l~F.~'°S~ 

: | 1071-1074. 4 0 ~  while  a 75e]~ viekl  could be pronnce(l  l~ tu,~ ~, ' 
| . Effect of r 
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] meu ta l  dat,~ 
| based on tlu 

: | equilibrium 
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the  only product  required.  T im gaso l ine  denland bus  
i n c r e a s e d  2OC/c : over  1941 and 79~ o v e t  1946 but  i s  " 
believed ro be s lowing  up. ~Iost o f  t h e  increase i n  
fuel  consumption in recent )?ears h a s  be~n oil. 1 ~ en.o- 
l eum demands  in  1970 are  es tabl i shed  a t  7,130 bhl. pe r  
daY, Of which 3, i60 bbl. w i l l b e  mo to r  fmel. Diesel  fue l  --" 
Wih also be used m o r e  widely bY the  r a i l r a a d s  aml  for  
heavy  motor vehic les ;  changes  ill t h e  fue l  m a y  be re- 

heterogeneous Watei ' -gas reaction, and C]FI~ f0rumtion r not  a t t a cked  bY MeOH ( I ) .  was  SlU.eessively hydro- F o r w a r d  and reverse  reaet iens .  Fe~O,4 -Fe~4  Fe0 ,  toward iuc reased  C62 H-O, CI-L content  and h i g h e r  quired, which m u s t  be t e s t e d  in  se rv ice  engines  r a t h e r  
iyzed to f e r r i c  dihydro-k~'fornlilte, H C o O F e ( O H ) :  and : w e r e  s tud ied  by electron-diffraction nmthods .  I n  thin , ,  - . - . g . t h a n  in tl~e laboratory .  PreSent  k n 0 w n  crude petro- 

: t~ t h e  neu t ra  for ,  m~e and  Fb(0I-I)~:  Calc in  ti0n, a t  fi lms t im forwa'rd react ion occurs all t e m p e r a t u r e s  170 ° t empera tu re ,  S appea~s m a m b .  a~ H:S  , - -  ~n~rves  a re  esu,tl to about  1 2  yr .  c~ l sumpnon ,  
: 2~0o of ( .  gave pu,'e. 1,yr,,l,bO.c r~. Tl~e,oinp~ete b~ow the equilibrium valn~: Tbe n, ecbaniSm of : ~ e  i product g~S. Ot~l~r forms o~_S: su~.  ~ ) ~  ~'tli,e p~.o~ent rate ~,,~ ,a,.'e l~s~rveS ':'°Z ~':o",llll~y~ 

S vapor  Call Occur' 0sly a t  extremel.% u w ~ " X ^ "  +ban ,ael'e' u~Cd ]nip  m'tR e s p e c m u v  ~ru • - - hydro lys i s  of  tile basic  Zl t - fo i 'mare  gave  oneurral Zn : " f o r w a r d  reaction is governed by the diffusion o f  e, i eu ,  ~ , " " " 1 " 
i f o r m a t e  a d Zii (OH : I n  the  p .~sei ~t of snnl gi(t or S tud ies  of the  reverse  :readfio~ I S  h: funct idu  of  t i m e  ~ t  sures and- in  t im absence of  m01stm~e. Tb~s, f aet  1 ]e~  ~niddie east.  w i l l  b e  required re  m u i n t a i u  reasonab]e :: 

• . 
: u l t rav io le t  rad ia t ion ,  l~e i s  atu~eked 1A" pure  MeOH ~ t empera tu re ,  : a u d  oxide edmpositi0n i n d i c a t e  tha t  a mt~s a s implif ied method  o f  cawumt~0 u,.assum}~.g v ' " ~  re~erve~ The immed ia t e  p rodnc t ionyof  l a r g e - q u a n ~  . . . .  

h lnoce~s of nucleation and glov~th is ~ate cou t io l lmg ' :  wi th  fo rma t ion  of ~li: t h i s  Ilr0ve.ir  at  ~ I e O H i s  par t ly  : \  ' ' -  , , ' . • " " . . . .  • ' .. S occurs 0SLy a s  H~S. The inerca~e mneq~l t l l~ lu~  ": t ies  of s\-ntbetie f u e l s  f rom ¢.oal wou.!d b e  v : r ~ l e ~ ] ~  d 
: " oxidized to I - IC00H.  : i l l  .~eOl-1 .c,intaining H C O O H  : . 1285. Gk~FllEs~,~RCi~ &DZV~OP.~I~XT CO.~P.~.xv. Gem tern e ra ture  k e e p s  g a s  q u a h t y  n e a r l y  co s ,  2 I . ~i' ~" m~ieh more  research  is  v e q m r e u  . . . .  ' : 

!~ 1 0 ~ .  and a l l o w s  h igher  s team and  l o : ' e r  ~=[bOs'~e~ ~v~i~eriTropsc h process, wi th  n a t u r a l  g ; ~ S v : r s : l ~ a ~ s  : 
" bronzes and.&l bl'onzes w e r e e t c l  ed ( th is  can se rve : f0 ' r  J "  era l  S u m m a r y  Of Ee0 f l0micDa ta .  Synthe t ic  Liquid 

mie rograph ie  studie~) " steel  cent:cluing 13C/c Cr w'~s " :  Fue l s  H e a r i n g s  Before  a Subcoiifinitte Of  the:  G e m -  i: i n  t h e  b las t  a t  h i g h e r  pressu~'es. ~,.e('~ o . .~ - :'~ ^*^ ~-1 will ~oon be in produeUon m ~c • ~, . ~- • ~res~- re  on n r e s s u r e  drop througlf  the  fue!-bed is pa.~-  ma~=na~:.~oarl~ons uroduced in th i s  syntbes is  c0hslst 
not  a t t a c k e d :  ~reel c0u ta iu ing  12cA , .Ni was  a t tacked  less m i t t e e  on Public Lands  and Sum'eys, U. S. Senate. ~:.~0~,~.~ . ~ a  "~h~ ealculation~ a~;e supported by exper t - -  -~ny ~.,.;.-~, ~ ~*-.-~,'~bfchain :c0mp0un~ls r a n g i n g  frtuu : -: 

• : thausteelscontaining:2g~::3~)~;Sq=Ni:thelatterwer e 7 8 t h C o n g .  l s t  sess., on S:1243,1944.  : i:]( men ta l r e su l t s .  Pressuredroplsam~nple,fl~n.Ct~s°~utef . ~nloPalo~d°~-axes:  T h e m a j o r p O r t ~ o ~ ° f t : h ~ S P r r ° ~ ] c t  
T h i s  Summary  of d a t a  i s  t aken  f r o m : / ~  "L i t e r a tu r e  ~ . . . . .  p ressure  and i s l n v e r s e l y  proportmna,~ r o . , ~ - ~ - :  . ~- unss*urated  iu  s t ruc ture  ( in con~r.,~- '~" • a t t acked  as  rePidly as  p u r e  : F e .  : : : . . . . .  - T " L ~." ., ~: . . . .  Su rvey  on the  Fischer-Tropsch Synthesm of  Hydro- ~. . . . .  ~o~ure  lit the  reactor.  E leva teo  pressure:  n a s  • ~ . ' 2  . . . . .  *be  German  Co C a t a l y s t )  and  ca l l  b e  , 

...... : . . . . .  : -  Gxno =GU~: l . .~,  G':  ~ce abe. 1055. ~ : c a r b o n s , "  J a n u a r y  1940-December  1943, ;Of t h  e Gulf  . . . .  ~ o e f f ~ ( o ~  the  t e r m i n a l  velocity of  fuel  par t ic les  m ° b t ~ n ~ 1 0 ~ [ n e  ~a gasol ine  wi th :  a n  .oc tane  nmuber ,  o f  

. . . .  : 1282  Ov~s~Lx :  A~ [ F r m n  tlle Theary  to the  Real ize-  ;::: R e s e a r c h  & Development  Co. Cbemisn 'y  Diyis lon  RepiT- ~ susrmnsion in t h e  r a n g e  of va l id i ty  of  Stokes law, lu~c ~ " ~ }  e ~  ~ n d  heav ie r  refined Pr0m~e~s comparm~  : 
: '  t i e s  of &vuthet e Fue l s  Y I  The: F~scher Process  ] : 260,  .~pril 15 1944 .  - • ' - .  . . . .  " . :~:.~| ' the" t e rmina l  ve loc i ty  .decreases .  propor t ionatmy [ o .  : ~avo'rab~: Wi th  tbose  f r m n  pe t ro l eum. :  I*l a -l~ant pro- • 

, . . ~ | "  . ~.  ,~-. ._.  ~., :,^.,..~e¢con~.tantre~istancefactor): ': ~ • ...~,~i~erdhvof~vnthetichydrocar~ons, tue  
. . .  : . . . . . .  . . . . .  " ' " . ,. • : '<;;- ., ~ /xzr  m u l e  ~ex~ t~ . . . . . .  ~ - " ~ ' ~ ; • " "il uuelng ~,w~ ~ .  v ' " ~" " mmica l s  is about  : - 

. . . .  " " G e ~  o r a l  s ~ ~ a r y  o f  c o s t  d a ~ a  J a r  s y ~  t l . e h o  ~ q u  d l u c i a  p o c c s s  ..... . . . . . . . . . .  ~ |  w . . . . .  ~-~ - ~  ~ v e n  for  the  t e rmina l  velomt5 w~th~ + . ~ m ~ l , ~ f l  yield of  other or~ame,  el , . • 
, • . , : , . . . . . .  ~ - . : . ~ i |  the transit ion: r a P g e  of  Reynolds nunthe~s,  t h e y c a u  be 420  000 lb. per  day.  Th~s will  be:  -~]~¢ - - - '  ~nrifie 1 : " 

: " • - ' :F m :Flschex-Tro seh' " " : : '  : ' ~ :  ; " ~ H m a t e  e a r r v o v e r  losses and  t h e  e~ect on : : . ~ £  comnounds which  will  be s e p a r a ~ u  am~ p, 
: :  . . . . .  ~nvestment : [ From coa).hydrogena-[~rom.lq~,cher:Trops@ [ re~ynthes~s, using ...... ~'rom el sh . . . . .  - -Yrom p~troleum ~ ! 1  :~SedH-t0.: e s ~ . ~  of  nul~'erized-coal gasification. P re s -  ~ n t s  ~enr the  hydroca r  ben-syn thesm P- l a s t s '  : Gas o- :  . . . .  
' " " | :  : ~ 1 0 1 1  ~ synthesis uslngo0al ] ' naturel~as I . . . . .  - ~ g l  - . . . . . . . . . . .  " "- " -" ^ ~ - ~ - '  ~roe= - - ~  . . . .  - - - - : , ,  ~,.mrove a u ( i e a r s n a v m g  : 

, - - ~ ': ~oo : . . : :~ '  . ::eases; i t  : h a s  S e e n :  applied t o  t h e '  manufac tu re  :0Z , o e t a ~ e ' r ~ u l r e m e n t s  o f  95 or  even  h i g h e r  a re  pmnneu  
: (S/day bb/ .) . . . . . ' . . . : : . : :~ 7,500-~4;300 . . . . . . . . .  r-- S,lS0 -~0,~7 . . . . . .  ::._ 2,2OO-4, 07 . . . . . .  r . . . . . .  3,5-3,000...; . . . . . . . . .  ~ "  : : : " :*~: ':~' hl~h-B * u - a s  a n d  i t  h a s  good prospects  f o r  p]ayiug " ; ¢ ^ ~ , ~ e Y u t u r e  EVe n~wi[h dec~:ehsing demand  s per  car ,  : ... 

:. • : Operating costs~ (e/gel J=-- 15/5z-25 . . . . .  : . . . . . .~;.  18.2 L24.4_....: . . . . .  .~ 4.8 ~17.4....:..--7-z:~ ~)~'l~,7;-7~-~-Tcz--~r-- ~ . ~  kn n ~ ; ~, '4]:~,~: ~ Z : ^ Z . L ? - ^ / ~  ~vnthesis~-as production and power g a s  ~ "  . .T£~.^.sed'number o f  ca r s ,wi l l  r e q m r e  m o r e  ga.-o: • [ 
T0tal rraW II~ateria|s re-[ Coal: 0;5~-1.25: . . . . . . .  [ weal:0.7 . . . . . . . . . . . .  ..] Naturalgas: 0.22 . . . . .  [ Vusaam. y,~. ._. . . .?  . r u ~ e ~ . , , . . r ~ -  ~ - ~ u ~ v ~ :  ...... ~.~°" . 2 . . . .  . . . . . . . .  . . . . .  . . . .  l e ~ - ~ - *  ^~ +~ ~.mroved  f u e l  wi l l -be  g rea te r .  ~ 

:. uired (tonfobl.). . . . .  " " - ~ : . : - . ~: m~ .:-;~:~::~or s team boilers  anug~t~ ~ u ~ . , - ~ . :  : : : l i n e  :.±ue eos~ ~ . . . . . . . . .  s t i l la te  ' 
" q re ulremente ton S ~-1~ L . . . . . . . . .  = . . . . .  S.9-14 . . . . .  :_ . . . . . . . . . .  2.S-0 5:... .  . . . . .  . . . . . . .  L3-0) . . . . . . . . . . .  ; . . . . .  0.7. -.: . . . . .  . ~ ; t ~ ' ~ . o ~ '  ,4 -~  ~ , - - ~  n rProcesses  for  the  , : m~. " . ~  t -~bine nrolmbh" wil l  r e q m r e  a clean d • , [ . . . . . .  Steel q . ( / . . . .  . . . . .  : ' : " ~ : ~.'~:; . . . . . .  ~uz~z, w. ,  ~ D  .u~ . . . . . . . . . . . .  ' :  - ± u e g - ~ -  - : of the  : m o t o r  f u e l  p r o d u c e d ,  : . .  

:: ubbl.'~eserves:ofrawma- Coa1::3.2 trillion ton Coal: 3.2:trillion:ton; Natural gas:-85-170, .Shale oil; 92 billion Oil: 20-21 billion bb L :~ -  ~,-;~;~ . Manufac ture  of  S]mthetie  0 a s . ]  Z~chr~.~er .  deut:  _:eli for  fuel. T h e  f r s c t ~ o ~ . ~ : .  ~nme t i m e  but  will i n :  : "  : [  
. . . .  (3000~zr) , (3000yr.). trillion cu-f t  (30' bbl (65yr) ? (14yr.). " ' " ~ ! ~ ' - ~  v . ~  ~ h  - b ~ . ~  :No 2 1940 pp 36-~2;  ~nem .~.u~ b ~ synthes is  wh* ~e s . - ,  . . . . . . .  .. - . . .-~e ~ : 

. . . .  yr . ) .  . . . . .  - I  L _ . L  ~.. '~.! '~:[ ' t-~o! 34; 1940, p. 6794; : : : , : .  \ . :  :: c rease  '~* th f l e m a n  :~0 d e c r e a s e  ~o  t h a t  coal will  b e : . : :  [terial 
: : I ' ' : * 1 r a m s  oa t s  ano  ex  ectea g rauuu . ,y  t , ~ 

' . . . . . . . . .  • " . . . . .  - : : < ~ "  ~:~.": -'Cam rehens ive  Summary;  wi th  d a g  . . . .  =: "P - reas in  ~ S h a r e  of  theex-panu- ' ":1 ~:"  ' ' : " ~ resented re resent testimony extremes. In 2 ~ses, It appeassthat truly representative ranges welLe_ not give m . . . .  - ' ~-~ :':~k: P . . . .  : called on to hand le  an  lnc ~ - -~l - - - ; -~*. -  ~ . . , ~ n  : : 
' '~etand~fteSara~en~h~dl~tedtb~tthemeStprab~e~re'~vas~thk~rder;ath~ghperhapss~mewhat~igher~rl~wer~ F o r o p e r a t i n s s ° s ~ : ~ i ~ : ,  46refs- , : ~ . _ ~ . L . ; , : L _ : .  " : ' ~  indus t r ia l  fuel .  load. Enough  ~ g u ~ l ~ , : , ~ - : , ' ~ ;  

_ b thcfa-~t2raethods eventual estimates are somewhat lower. " ~' ' " ~ f~Y~a~:~:f'128?a '0uNDEuMAwI~ E .  [Besiaues.  l~Tom £)lSElllU~l~ tl . a ~  - - ~  " ~ ' ^ - . - a i l a b l e  to meet  a n  u e m . . ~ o  - , - - ~  . 
" Y ~ludin~depreeaton FlguresarapresumablyforT0-75octane-numbergamlines. :: .  : ~ : , . ~ : :  .~ ~ ,~ . . . . .  LL ~.~ao ¢Oxide P i tches)  ] B i t u - i u e t s  w u ~  u= :~,.. ~ ,_~, . . . . . .  v . , e l ~ , ,  . :  

i286 L i t e r a tu r e  Survey  o n t h e  Synthine  P r o - - f a c h ,  vOL 88; 1947; pp. 129-13 o , ohem<Abs4  vo!:,42": ~ ! ~ : , ~ : :  ~l~n': ~ f : l ~  ~ s P n ~ e ~  ~,c~.el,.~I~2~' : . o f  ,.,: . . . .  ~ ~ ;  8xe~ " a ~ ,  3[~asif ieat iO":  of  "ol id  F u e l s ]  ~ 
• eess 3"anuary 1944-Sanuary  1945 C h e m i s t r y  D i v i - .  1948, p. 4 7-9. ' . . . .  • "?~'-~$~'$;~ - ' -  . . . .  ~ " "" ' :  ' - - 0 o u t e d  by 0xidat  on : ,1289. O u  " " " ,  • " - ^ - n o ~  " : ' o "- - - " ' ~ • • m- '~ :  -.:3~ *~. J.n ~ e r m a u y  f a t t y  a m e s  a re  pr  . - : N"rme  e e l  59 ~ a y  9 1936 pp.  ~ x - o ~ o .  s ton :Rept. -90.194a ~0 pp. : T r e n d  of  g a s  production ~s in the  direct ion of  co : ~ ' ~ . ~  ' - ~  . . . . . . .  L._^,. . . . .  ~b ~ > 3 5 0  °) conta ining " '-~ a , • ' " ' - *~:~ *^ the  u r o =  

,4mnotated bibl iography.  . . . . . .  . . . . . .  p lete  gamfieat*on w~th t h e  use  of n o u e o k m g  coal~ ~ ~-'-::~th P . . . . . .  e ,,e c~ C~-uara f f ins  The o x i -  D~scussesmat te r~  of .~ -- " ~ . . . . . . . . .  ~rom ~uh 
1286a, GV~z, W. [ P r e s e n t  S ta tus  and F u t u r e  Possi-  ~ a t e r -gas  genera tors  a r e ~ m m o n l y  used fo r  s y n t h ~ i  ~ ~ i ~  dized product  c o n t a i n s  30-35% 0f  mixed  f a t t y  a c i d s  ~ : : :duc tm n of_N , . . . .  , . . . . .  :: 

bi l i t ies  in Gasif icat ion P~ocesses ] Gas-  u Wasse r -  g a s  product ion  tile use  o~ o~ is  a u v a n m g e o u s  w h e n  . ~ . ~ . : i ~ : ' :  - ~ ~ ' ' . . . .  : . . . . .  

i ,  

:i 
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s t ances  de r ived  wholly  or  p a r t i a l l y  by  the  gastfieation 
of  fuels .  T h e  Bubiag-Didier ,  the  Drawn ,  the  Winkler ,  
t h e  Lurg i ,  and  t h e  Pintsch-EIil lebrand processes  a re  
cha rac te r i zed  and  the  gasif leat ion prospects  in relat ion : 
to gene ra l  g a s  supply,  hea t ing  gas  fo r  indus t r ia l  pur -  
poses, g a s  f o r  syn the t ic  processes,  and  for  power  appli~ 
ca t ions  a re  discussed.  Ac t iv i ty  is especially pronouneed 
tn the  field o f  syntheses,  pa r t i cu la r ly  as  r ega rds  meet-  
i ng  G e r m a n  r equ i r emen t s  for  motor  fuels .  T h e  Berg ius  
hydrogena t ion  process  a n d  the  F i sehe r  synthesis  of 
gasol ine  requ i re  v e r y  la rge  quant i t i es  of  gas,  which enn 
be supplied convenient ly  by the gasif icat ion of solid 

BIBLIOGRAPI-I'Y OF ~ I S C H E R - T R O P S C ~  SY'~TI-IESIS A~'D RELATED PROCESSES 

process  h a s  to do w i t h  t h e  m a n u f a c t u r e  of h i g h e r  a l -  
cohols b y  the  n a m e d  Oxo process  f r o m  olefins ; the  
alcohols were  to be  used in m a k i n g  soaps and  edible 
f a t s .  : 

1292. ~ .  B u r e a u  of  Mines  Repor ts .  Meager  Tes t  
D a t a  F r o m  F i v e  Yea r s  of  Synthe t ic  Fuels  ~esearch .  
Petrol .  Process ing,  sol .  5, NO.  5, 1950, pp. 505-503, 
510. : :  
Cr i t ica l  ana lys i s  of  t h e  a n n u a l  1949 report  of  the 

Secre ta ry  of the  In te r io r .  
1203. G~'Y~, A. [Gasol ine  Synthes is . ]  BuiL Schweiz. 

fuels ,  eleetroteeh. V e r ,  sol• 29, 19SS, pp.  564-567 ; Chem:  
1290. G b ' . ' z ~ n ,  L Thesis,  Bonn Univers i ty ,  1935, 22 Zentraib. ,  1939, I ,  p, 293, 

PP- - Descr ibes  Be r g iu s  and F iseher -Tropseh  processes and 
con t r ibu t ion  to t h e  s tudy  of  t h e  high-hai l ing liquid discusse  s the i r  poss ibi l i t ies  f o r  operat ion in Switzer-  

a n d  solid hydroea rbons  fo rmed  by s y n t h e s  s f rom CO land. . : 
andH_- by  the  process  of F. F i sche r  and S~ Tr0Psch. GVALZXA, T . M .  See obs. 2890. : :  

GUSEV, V . I .  See abs. 1 5 8 6 .  GWATH.~KET, A.  T See abs. 2090 : , 

: Gusmv~, I . V .  ~ e e  abs. 791. ~ . . . .  1294. Gw0svz.  3". [Theory  of  W a t e r - G a s  -Formation ] 
GVSTAVSON, E.  s e e  abs. i384:  : Ztschr.  a n g e w ,  Chem.,  ~ol. 81 , : I ,  1913 pp. 137-140; 

. . . .  3"oar: Sac. Chem. Ind.; sol. 37, 1913. p. 533A" Che in  1291. GVTHnIE, V. B. Naz is  Dropped Fischer-Tropseh 
Process  fo r  Coal Hydrogena t ion  Nat .  P e t r o l  News A b s .  sol. 13, 1919, p. 1009. 
r01. 37 No 44,  1945~ pp. 4, 441 46 : ~ Exper imen t s  were  m a d e t o  a sce r t a iu  the  Par t s  played 
Accord ing  t o  a r e p o r t  of the  u :  S. Technical 0 i l  m wate r -gas  f 0 r m a t i m  b y  the  supposed p r ima r y  re- 

Mission,  indica t ions  a re  t lmt : the  Fischel~Tropsch proc= ac t ions .  (1) C+I=L-O=CO-}-H: ,  and  (2) : C + 2 H . . 0 =  ' 
CO..-}-2H.., aad  t h e  secondary  reac t ions  (3) C - l - C O . =  ess, as  a m e a n s  fo r  m a k i n g  synthe t ic  liquid fuels and 2C0,  and  (4) CO+H.-0~C0.--}-H.-.  Superheated s team 

lubricants, ,  w a s  d i sca rded  in f avo r  of coal hvdrogena- 
• t ion.  I t  appea r s  , however ,  t h a t  the  decision t o d d  this  w a s  passed over Various f o r m s  of h e a t e d  C a n d  t h e  

w a s  of  poli t ical  r a t h e r  than  scientific na tu re . :  T h e  eomposi t ion O f  the  i s su ing  gases  :determined.  The :  

. . . . .  . . . . . . . .  : _.. ..... 
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s e p a r a t i o n  of  t h e  hydroxy-, keto=: :and  d icarboxyl ic  
~ t e r s  and  t h e i r  de r iva t i ve s  by adsorpt ion on s i l i ca  ge l ;  
hydrogena t ion  o f  the  olefin carboxyl ie  e s t e r s  to  sa t -  

. o ra ted  e s t e r s ;  p re l iminary  and  final f r ac t i ona t ion  of  
t he  methy l  e s t e r s  and  t he i r  saponification. T h e  re- 
sul ts  show t h a t  the  f a t t y  ac id  mix tu re  eons i s t s  of  
15.4c/¢ cons t i tuen ts  adsorbable  on silica gel, S.1% un- 
s a t u r a t e d  f a t t y  acids, 75.5% s t ra igh t -cha in  f a t t y  acids,  
and 1 ~  branched-chain  ac ids  The C n u m b e r  r a n g e s  
Cr-C=, inc ludes  2 tables a n d  9 graphs .  

- - .  See abs. 3637. 
HAASSEn, C.  See abs. 1062. 

1 2 9 9 .  H A B E ] L  F . ,  2, .~0 B I C H A R D T ,  F .  [Equi l ib r ium O f  
Gases in t he  Bunsen F lame. ]  Ztsehr.  anorg .  Chem.,  

, voi. 33, 1904, pp~ 5--64; Your. Chem. See., sol. 86, ( 2 ) ,  
1904 p. 166A. 
In  the  i n n e r  combustion zonei t h e  equi l ib r ium 

C0~-{-H-.~CO-~-H-_0 is  very  quickly a t ta ined and  i s  n o t  
appreciably a l te red  when the  ga se s  a re  eddied. F r o m  
tbe products  of  combustion in the  inner  zone, t he  tem- 
pe ra tu re  of the  luster  may  be direct ly  e.~tima~ed u s i n g  

At  h ighe r  t empera tu re s ,  Fe~C becomes  s intered,  a n d  
care  m u s t  be  t a k e n  to m a i n t a i n  the  t empera tu re  low 
enough to p reven t  it. F o r m a t i o n  of FeffiC does n o t  
occur i f  t h e  f r e s h  u n t r e a t e d  ca t a ly s t  ls  i m p r e g n a t e d  
wi th  w a t e r  g a s  unde r  p r e s s u r e  a t  220% Some Fe~C 
can be obta ined a t  280 ° u n d e r  Such eonditions, bu t  t h e  
ca ta lys t  p roduced  i s  no t  good. 
1303. - - .  New Vers ion o f  Fischer-Tropsch l~eae- 

lion Gives  9 0 %  Yields  Of Isoparaff ins .  Nat .  Petrol• 
News, Teeh.  See,, sol. 37, 1945, pp. R955--1t956; , 
Repor t  o f  t h e  U. S. Technica l  Oil Mission g iv ing  de- : 

t a i l s  of a labora tory-sca le  inves t iga t ion  of  a 1-step syn-  
t lmsis  c a r r i ed  Out a t  t he  K a i s e r  ~ ' t l he lm I n s t i t u t  f ~ r  
Kohlenforschung,  Mulheim. T h e  1-step synthes is  of iso- 
paraffins by  the  F i sche r -Tropsch  process can be p e r -  
formed by f i r s t  p roducing  h i g h e r  alcohols ( p r i m a r i l y  • 
i sobutanol) ,  then  d e b y d r a t i n g : t h e  alcohols, a n d  f i na l l y  : 
hydrogeua t ing  the  olefins to the :eor re~mnding  isoparafo : 
fins. Syn thes i s  g a s  f o r  the  reac t ion  is preferably  in t h e . .  : .  
r a t io  of 1.2CO : 1H.. ins tead  of 1 C 0  : 2H.-. The  r e a e t i o u :  
i s  ca r r i ed  out  a t  450 ° and  300 a rm.  I t  does not  t a k e  
place a t  a tmosphe r i c  pressure i  b u t  as  the  p res su re  i s  

"the reaction is0ehores of the  equilibrinm, increased  y ie lds  improve.  Above 800 a t m .  0_--contain- 
H.¢n~sH.~W. J .  S('e abe. 259 : ing compounds  begin to be f o r m e d  and  in i ne reas ing  

1300. H,~CKSPXL~i L.  [ Indus t r i a l  P rogress  in t he  u s e :  quant i t ies .  The  th roughpu t  i s  about  5-10 t imes  h i g h e r  
of High  Pressures . ]  Chim. et  ind: sol. 53 1945, p p .  t han  in the  r egu la r  Fischer-Tropsch process. O v e r  
337-392 ; Chem:  Abs., Sol. 40, 1946, p. 5356: : : : 9 0 %  o f  t h e  C~ and  C~ f r ac t ions  in the  products  a re  iso-'~ 

• Discusses  the  synthesis  of  NH~ by the Habe r ,  Claude,  Compounds, aS comp.'}red to 10-15% in the  normal  reac-  
and Casa le  preee~¢es;  the superpressures  of  B a s s e t  and lion u s ing  Co or  F e  cata lys t .  The  yield of  p roduct  

: the i r  "~pl~]icatioo in the syntl!esis of NH~ w i t h o u t  a va r i e s  60-120 gm. of  C, f r ac t i on  :and h igher ;  depending  
au tho r i t i e s  Considered tha t  operat ion Of the  F i s c h e r -  : t empera tu re s  v a r i e d  f r o m  855 ° down to 560 °, a n d  the I ea ta lvs t"  and  the 'm 'n thes i s  of M e 0 H  o f  ~ynthol and  upon the  ca t a lys t  the  yield o£ C, and  h igher  f rac t ion  

: Tropsch  process  w a s  tmpor tan t  f r o m  the point  of :view ~o~e.ed°o f t b e  cn~iren.t of s t e am w a s  also v a r i e d .  Na tura l  . . . .  " . . . . . . . .  . . . . .  . . . . .  i . . . . . . . .  . . . .  t h e  B e r g m s  hydrogena tmn  proeess. : : s 80 gm. p e r  m .  of  ~as ,  t h a t  o f  CJ~?, 10 gin. T h e  prod-  
' ...... of,the' production: Of chemicals bat -not 'of  i i c h t : : f n e l s - "  . . . . . .  ~ c0 t a m ,  ~g a . h  m apprec iable  q n n n t i t i e s  I : : 1801 ~ . ¢ ~ . ~ . . ~ .  o. [ vdrogenotion--a F, lr ther  De-  s 

N e i t h e r  w a s  *h-~ any o ~ ; ~ o ' ~  ^.~ - . ,~ ,~?,:, . : ;  behaved in a - mar ked ly  d i f ferent  i n s n n e r  f rem p u r i f i e d :  | v e l o p m e n r  0 f  H i g l l : P r e s ~ u i ' e  Tecllni-qhe of t l ie  ~.ni: -- ~(., s .;~,~, .-x- , . o - / ~ .  I ~  : , u e ) ,  ,u-~u[/e.; Co,~.. 
t ha t  would make'~he];roe'e[;';~ord~t~'r:.fhtI',.¢:~l°oP111~: C a i m 0 s t ~ r e e f r o m a s h .  With  g a s  coke ($.5% ash)  and . . . . . . . . . . . . . . . . . . . . . . . . . . . .  monia-a d .~letl anol Svnthese,~ t hem Tech vol . . . .  " m " "  amoun. . . . .  ~" o , e .  ~,  xraetion, eon~alns . . . .  no.  

- , "^ ~ ~." ~. " . .  ~" . . .  _.~ ^ "' ^,^" neohexane but  p r imar i l y  a n d  3 nmth_vl entanes  and  : = ta l ly :  I t  w a s  learned,  too, tha t  the  German  Govern- w o o d  e h a r c o a l  ( 1 . 4 % - a s h ) ,  a considerable proportion " - 195u pp $3-$7" u a e m  ads vo~. ~ ±vSu p: 7u~u. - : '  ' ' ~ • P . • :;:'~ 
: :  " o f  CO: was  a lways  f o r m e d  (up  to 2 9 % ) .  On the other | : - " no n-hexane.  Some naph thenes  h a v e  been found  m the  " 

. : : : :  ' n~enthad  discont inued erection of  new Fischer-Tropsch : :  hand , :  ~amp. C (0.1% a s h )  a t  ' t empera tures"  down to .. D i s c u s s e s  teehnologF of the  hydregena t ion  of  coal h igher-boi l ing  f rac t iou .  The  %ield of  C_~--C, f rac t ion  i s  ( : 
p lan ts  ear ly  in  t h e ' w a r  and tha t  the  viewpoint  existed i - : t o  gasol ine  and  d iese l  e l l ' w i t h  t h e  h igh-pressure  ~dch- h igher  a t  t he  lower t empera tu re .  Some  a l c o h o l s  :: 
t h a t  the  process  h a d  n o t  been as  successful  as  antic- 600° gave  m i x t u r e s  closeh: resembl  ng  wa te r  g a s  a s  :: , n i q n e s : d e r e i o p e d  for the  syn theses ,0 f  NH~ and  . M e 0 H .  a m o u n t i n g : t o  l e s s : t h a n  1 0 %  of  the  :hYdrocarbons, a-.  :~ 

" " manufac tu red .  E v e n  a t  5(}0 ° t h e  i n i x t u r e :  CO.- S.6%, , . . . . . . . . .  
ipa ted  in mee t ing  War t ime needs. Development  w o r k  CO 3 9 - %  ~ 4 0 " ~  ~ . ~ - -  ~ o ~  . . . .  ,.*o~,^a 1302. HArNSEL, V .  K a i s e r  ~Vilbelm l n s t i t u t  f i i r  smal l  a m o u n t  of Me01=l', and  a l a rge  amount  of  i sobu- ' - '  : on the  coal-hydrogenat ion nrocess had  bean in~f~ , toa  " " .~7¢, ~ .u-/o, ,=~,~== ~.~-/e , , o  w~, , ,= . . .  I t  [ 

: . . . . . . . . . . . . .  w ~ t h  . . . . .  the  prospect  of  inerea.~in~ the  a r o m a t i c  content ' . . . .  ~s concluded t h a t  r e ac tmn  (.o) cannot  be a p r imary  
. . . . .  ~ . . . . . . . . . . .  react ion,  beeau§e reac t ion  (3) is  k n o w n  to be too Slug- ' i :~|  

: of  av ia t ion  gasol ine,  a l though i t  did mean  : : m e n : a t e  : g i sh  t d a c c o u n t  fo r  t h e  fOrmat ion of the  go 6f C 0 f o u n d  
rifiee in vo lnme yield. Methods were  found I : a t  these  low tempera tu res .  I t  i s  also eonclnded that  

. :  a t  700 a t m .  p r e s su re  in bo th  1 quid a n d  vapor  phase reac t ion  r l  ~ -'- * " -  ~ " ~ o - x  .n -~  
! T h e : p r 0 c e s s  known /S the D H D ~ r o c e ~  t r , , ~ . - , ~ . , ,  ~ ~ , o  ~u= ~,~l~, , , j  r~ ,~ tmn  of w a t e r : - a s  

. . . . .  genat ion  H i g h - P r e s s u r e ) m : o v i ' d e s  ~ 0 r  deh~vd['~e~a" : fo rmat ion ,  a n d  t h a t . t h e  C O  fo rmed  reacts  wi th  ~he:~ 
::  t ion of the  in fe r io r  gaso l i ; e  f rom the direct  h~ 'dr ,~n,-"  excess  :_of : s t eam _tending to es tab l i sh  the  w a t e r : g a s  

Kohlenforschung,  Mlilheim. CIOS Rept:  X X V - 1 ,  tanol  also a r e  formed.  The  end g a s  f r o m  the syn thes i s  :: 
.1045, 16 pp. ; P B  234 TOM Bept .  9 TOI~I R e e l  197 ; consists  o f ;  C0~ 30 N.., 20 ; CH~, 10go ; and the  r e s t  

TAC R e p L  s n M c - 3 ;  : :  : :~ : : CO and  H~-:. CaL~lysts fonnd  Suitable: are  m a i n l y  Oxides"  
: Contains  in fo rma t ion  obtained in in te lwiews w i t h  :: of  Zu: AI, a n d  Th  used alone or  fn combination.~ :: De ta i l s  i 

m a t t  r on  Ru  a t e  g~xen on the  p t e p a t a t m n  of  t h e  ca ta lvs ts  Drs .  P ich le r  a n d  Koch: The  Sub jec t  e " " ~ ' i ~ . • : 
:~ catalyst ,  m e d i u m  pressure  ca ta lys t s  syn thes i s  w i t h  F e  4303a . . . .  Cata ly t ic  C r a c k i n g  o f  P u r e  H y d r o c a r - : :  

: catalysts,  isosynthesis~ and a r o m a t i z a t i o n  h a s : a l r e a d Y  : ....... b a n s .  A d v a n c e s  in C a t a l y s i s ,  Academic Press ,  Inc. ,  : 
been r epor t ed  :in abs. 1303, and  701. The  magne t ic -  : - N e w Y o r k  .vol. 3i1951, pp. t79-497.  : . : .  -: ! :. : : ~  t ion step in  a n  inte~'mitte ~t mantheidn!reCter~dro°~ge~a" ~uunibe~i~m t~n%th~ t  th i s  reac t ion  is  catalyt ical ly : i n - :  

.=: = ,: , v e r t e r s  Containing a Single  bed  of  ca?mlyst: consist ing ~:: y e e y d iv ided a~h in the  (7. " .~ 
: :  of  ac t ive  a lumina ,  o n  Which i s  deposi ted lOgo Of M o  !29~; ~ .  [ G a s i f i c a t i o n  of  Fuols  and  tbe  SvnthesiS!~ 

: o x i d e .  The  final  D.  H .  D. n a p h t h a  is  sa id  to contain ~ of Oils:] E r d ~ l  U n d  r e e f ,  Voli 3, 1927, p p . / 7 1 - 1 7 3 ;  i~ 
: 6~-~5-/o of  a r o m a t i c s  and  is  blended back  With a corre= Chem. Abs. ; sol. 21, p. 1532. . : ' Y. 

: : sppnding  l i g h t  gasol ine  f rac t ion  to g ive  a finished a v t a - :  - Rev iew and  d i s c u s s i o n  of  r ecen t  developments.  : ~ 
t ion:gasol ine: 'wi th  an  a roma t i c  content  0f  40--45% and -~: 1296. ------------~: [ W a t e r  . G a s  a n d  the  0 i l : q n d u s t r y . ]  

' ! a m i n i m u m  octane  number  of  78 or  87 With 0.09 sol %1 :" ~ Petr0L Ztschr . /voL 24,1928, pp;  $59-870 • Chem. Abs4~i 
• o f  t e t r ae thy l  lead.- :Another  i n t e re s t ing  point  was  "the : : s o l  2 3  1929 p.  956..  ' : ! " ' : i :~! 

~: i : ~ a n n f a c t h r e  of .sy.nthet ic  lubr ica t ing  oil f rom the gas  • - Rev i ews  methods  i n  u s e f o r  m a n u f a e t u r i n g w a t e r . g ~  
. . . .  : m £ o r . n a p n m  a d a m m e d  by the  F!seher-Tropseh process. : . :  a n d  i ts  uses and re la t ionsh ips  to , the  modern  processeS~. ~ 
: .  : ~,as on m chlor ina ted  ' t rea ted  wi th  benz01-dichl0rethane : i f o r  pr0duclng Synthet ic  :hyd'rocarbons. ~ : :  ~ : " ~  

chemical inves t iga t ion  Of the  F e  ea ta lys t  showed t h a t  . The  d iscuss ion  covers  t he  o raek ing  o f  eemp0unds:  
higher  carbides ,  s u c h - a s  Fe:C, can  be f o r m e d  d u r i n g  r e n r e s e n t a t i v e  of  d ffer~nt  ~ v a r ~ r ~ n  ~ . e ~  r~a  

." the synthes is  a t  -~20~, ba t  t h a t  they  decompose b e t w e e n  m e c h a n i s m  of  ca t a ly t i c  ~ r n ~ i u ~  ~na th~ U~*~'~ ~ 
' 3 0  - ~ '  " n ................................... : 0°-400 °, l eav ing :e ' e ,  u a s  the  o ly s tae le  Component(  .: era~king ca t a ly s t s  ~ o 0 r e f s  a r e l i s t e d  . .  ' .:. : 
. It- was  found  t h a t  t he  m0s t  aet ive ca ta lys t s  those  ' ;  . g "  -~ . . . .  ~=...: . . . . .  • . " .~ . '  : . 

e e g  aDS  1;~Z¥ .. - 0ntaining the  m o ~  Fe~C. the -ca ta lys t  i s  pre-  - - "  • . " '  : 
t reated a t  abou t  ~/~o =atm absolute  pressure ,  more  : : HAE.~SEL, V., ,~.~n JO.~ES; 7. P.  I ;  G. F a r b e n i n -  

: ' i i~  P e s o  i s lbb ta ined  t h a n  a t  a t m 0 s p h e r i c p r e s s u r e  D u r -  i i :  dus t r i eA . -G .  W o r k s  a t L e u n a - .  XIV. '  0xo  P r o c e s s . : '  .~ 
~::[:~ ~ing the synthesis, theamount of Fe~C decreases atthe SeOabs .  i478. ;~ i :i i ~; 

'~ .catalyst deteriorates, whne the coneentration of Fe~0, : :  ~ . ~ s ~ L  r V Jo.'~s ~ : P  ;a~n H o a ~  W ~ :  : 
~;5~i~.:olne'reases: When an equilifirlummixture of Fe~C and : . ~ ~ ". : -".." _'Z;~' ~ ? ~ ' :~v'" 

Fe0 ] • ~ ~aroenmousrne 2. t~ wor~s a~ ~euna ~ , ~  ~ ~ 'appears to e x i s t i n  the  cata  yst ,  there  is  n o r a p i d "  . , "  • " -" -= ~ . . . . . .  '~:-  
~ ~drop in activitY, but with a higher edncentration of ' " :=;Synol Process.' ~oe abs. 1479. . " ? 

~;~!~ Fe,C a n  in i t i a l  d e c r e a s e  in ac t iv i ty  i s  o b s e r v e d .  A n :  . ~ . :  I~A.FFKER; A. E. ' .  ~ e o  ribs. ~A45, 
i n t h e  p r e s e n c e  Of AiCi~, the  benzol i:emovedi' a n d  the  1¢97. . [Pr0dnetion of  mdr0geu:~Ieh ~as~i ~ 

. - i :  ~ : VariOUS grades of lubricating oil extracted ,nO proc . . . . .  fo r  Synthetic Purposes b y  the ~ a t e r - O a s  Process.]'~ 
• es.sed by eonventional methods ;~n the second Pr0eess,. - Brenusto~-u W~¢mewlr t ,  vol 16; 1980 pp 50-0~:'~1V¢~:~: attempt was  made  to prepare the F~C by redueing Fe  - 1204.7HAOEM.~¢ A Catal\- t ie  Hvdr0genat i0n bv the  : - 

: • F~scner-TroPsehgas01ine is  t r ea t ed  w i t h  AlOi, in special 82-65 96-99"; B r i t i s h  Chem. Abs:  1930  p 1:1"67: ~ ; ~ i i ; ~ i ~  OXide wi th  ~ an  d then pas s ing  c o  o re r  i t  and m e a s -  Flseher-Tro~sch "Proeess" En'~ne~rin-  vol "14o  
e q m P m e a t .  A n o t h e r  u t t l i za t ionof  the  Fiseher-Tropsch • Comnrehen~iw ~o~io¢  , ~ • , ~ ! ~ ; .  u r m g  t h e  CO:. formed.  T h e n  ~ aga in  w a ~  pas sed  , l a ~  ,, .~67 " '  " ~? ~' " : ' "  

.: : . . . .  : . . . .  ! . . _ :  . . . . .  ~ _ . .  . ~ - L~,~]~!~:~. Ove r the  c a t a l y s t  a t  h i g h e r  t e m p e r a t u r e s ,  an  d t h e  ~ - ~ - ~  ~'- . . . .  - : : =  . ~ - :  . . . .  : 
: . . . .  : . . . . . . . . . .  ~ : : : : . . . . .  ~ , ~ 7 ~ - ? ' . ~ "  .amouut 0 f C H ,  w a s  determined.-  F r o m  the  d a t a  i t  Diges t  of  pape r  appea r ing  ln t h e  Prank_'~rtar  Zei tung,  

. . . . . .  : . . . . .  £1 . . . . .  ~: ; . .  . . . . . . . . .  ~ ..,Was concluded t h a t  F ~ C  ,, 'as fo rmed  H o w e v e r ,  m a g -  J u n e  1938. - - 
. . . . .  : . . . . . . .  " $ ~ ; ~  : ~ netic m e a s u r e m e n t s  showed tha t  Fe ,C a lso  w a s  p re sen t  HJ~oEN, H 8eo abs  3185 

i . : ~ 1298. H ~ S E ,  ~ [Analys i s  of the  F a t t y  Acids fo r  Descr ibes  ex " - ~ - ' '  . . . .  , - -"  . . . .  - .~ . . . .  = ~ : ~ . :  thus  m d m a t i n g  t h a t  along wi th  Fe :C and  Fe~C a : t h i r d  " " . " : '  " : ~ ~ " 
' i ~ S o a  s F r o m  Ti  " " . tuu~l~u uun~5~is 0.~ l a i t y  delfts oor.ulu:~,~'. ~-°~ ~ ~ " ~ ' ' . . . .  A G  n F ~ S 2 6 0  ~ p S ,  ~ . _ e f -Tempera tu r  H y d r i e r u n g  Paraffin ] f r o m  T i e r  T e m p e r a t u r  H v d r i e r u n  ~ ; , . m .  ~,= ~ x i d ~ i ~ . ~  ..e.arb~de m u s t  be  l~resent r icher  m C than Fe.C.  I n  . . . .  H E , K.  . ee ab , 2 ,: 

" ~ ,  ~o z~,eet R - I ~ .  frameso 6063--0685, Aug• S, 1940 ~''. • l ion. : Invest igat ion Consists _of . . . . . . . . . . . . . .  t e a  fallax~n~= _-~te~S~'~'~.~_ ." ~ ~ .~..~: other, words,  t he  . . . .  Fe~C e rys t a l l i t e s  m u s t  be  embedded  1305• HXoo, G:  X-Ra3". S tud ie s  on t h e  '¢Nltrldes'_ of  
. . ~ ~o,uw,  -.u~AI ~{ee1.61. " Convers ion Of t h e  m i x e d  ac ids  i n t o  mothy |  o s t e r s ~ ' ~ . ~ ' ~  • .in . a . p h a s e  w i t h  : C : Fe  ra t io  exceeding 2 : 1. Addi-  I r o n . . N a t u r e  yak  121 "1928 pp. 826-82 ; Chem.  

- " " " ' ~ : ~ i "  .fional Cur ie  po in t s  were  observed b u t  no t  ident if ied .4.bs:, soL 22 1928 p. 4056. • ..... ...... 
' ~ - ' ~  ~-~t~ '~ . . . . . .  " • • . . . . . .  
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creased space-time yield or by the production o f  more developments. The impor tan t  subjects discussed are :  
va luable  products  as raw mate r ia l  for  the chemical  Product ion of syn the~s  gas  and i t s  purif icat ion ; C<) 
industry,  and fur ther  applicat ions mus t  be found for  catalysts,  thei r  composition, preparat ion,  costs ,  redue- 
the products, tion, and  regenerat ion;  design of reaction vessels; 
1322. - - .  Production of 0 i i .  From C~ai by the synthesis  a t  atmospheric and medium pressures, re- 

Fiseher-Tropsch Process. Jour.  Junior  Ins t .  Eng. 
(London),  vol. 57,1947, pp. 309-334; Chem. Abs., voi. 
42, :1948, p. 2743. : : 
Discussion of the history and the main steps of the  : 

process, reaction products, nnd costs. 
1323. - - .  Recent Research on the Fischer-Tropsch 

Synthesis. Ind,  Chemlst~ 1949~ pp. 163-178 ; ChAin. 
et ind.. vol. 00, No. 3, 1948, p. 69 ; l ~ e l  Abs. 1949, 
No. 1OS0. 
Paper presented tO Cougres d~ chimie industr iel le ,  

21st Congress,  Brussels, SePtember 194S. The Co 
cata lys t  process, hi therto used eommercinlly~ gives a 
low space-time yield of products, unsuitable as a source 
of motor fuel,  By using an Fe. synthetic NH~ catalYSt- 
a t  high space velocities and temperatures, i t  has been 
shown, in  confirmation of American claims, t h a t  the 
space-time yield can be increased 15 t imes and p r imary  
products  sui table fro" the production of good-qua l i t y  
motor fuel can be obtained as the major  final p r o d u c t .  

. The use of residual .."as recirculation is ~ a u  e s sen t i a l  

eovery of products and genera l  Costs ; synthesis  wi th  Fe 
catalysts,  i t s  mechanism, gas  recycle, l iquid phase, and 
oil recireulat ion processes; p r imary  products,  fa t ty  
acids and alcohols, Diesel oil, waxes, refining of pri. 
mary  products, ana lys i s ;  Oxo synthesis ;  synthetic 
f a t t y  acids and detergents,  wax  oxidation,  synthetic 
soap and edible fats.  
1326a, H A ~ ;  C. C., .~:~: CRU~LE~, P. Observations on 

Flu ld iza t ion  as Applied to Fischer-Tropsch Process. 
Conf. Fluidizat ion Teehnol. June, 1952; Jour.  Appl. 
Chem. ( U . S . S .  I~.). vol. 2, 1952, Suppl. 1, pp. $47- 
$55; Fue l  Abs., vol. 12, No. 3, 1952, abs. 2.600. 
Fischer-Tropsch process has been studied in beds o f  

fluidized Fe Catalyst in baffled tubes of smal l  diameter ;  
var ious  fluidization phenomena peculiar to such a sys- 
'tern a n d / o r  to the  FischeroTropseh process are reported. 
The presence of baffles does not  affect the Validity of : 
the normal ly  acceptable cr i ter ia  of f luidization but 
tendS'to promote segregation of the part icles by hinder- 
ing  Solids circulation. By use of a mechanical Stirrer, 
a turbulent  fluid condi t ion  can be obtained at  about 
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1~28. S.amr,, C. C., A_NU JOLL~Z, L . J .  Fluidized:Sol ids  res tor ing csLta]ys[ activity-~vere examined, a n d  i t  w a s  
Technique and  I t s  Indus t r i a l  Applications. Petro- concluded t ha t  maximum catalyst  l i fe  i s  obtained by 
leum (London),  v0L:13, 1950, pp. 217-2°-3. 
Summary of character is t ics  of fluidized-solid s y s t e m s  

"to indicate  the i r  advan tages  and l imi ta t ions  and to 
review their  appl icat ion to industr ia l  processes, sueh 
as the refining of petroleum, Fischer-Tropsch process, 
manufacture of ph tha l ic  anhydride, burn ing  of lime, 
carbonization and gasification of solid fuels, re tor t ing  
of oi l  shale, hydrogenat ion of coal  and gas  purifica- 
tion. Includes bibl iography of 26 refs. and 8 flowsheets. 
1329: HALL, (2. C., ~ n  PO~VF.LL, i. R~ KrupIPLur~  : 

Low-Temperature Carhouization Plant .  CIOS Rept, 
XXY-25, 1945, 8 pp., PB 2SS; TO.~i Reel 197; I ron  
and  Coal Trades Rev., vol. 152, 19-16, pp. 249-250. 
Krupp works a t  ~Vnnne-Eickel was pr imari ly  a 

Fischer-Tropsch p l an t  for  producing synthet ic  oil. In  
connection with i t  Was a low-temperature carbonizing 

in te rmi t ten t  t r ea tmen t  with H~ at  temperatures  in  the  
syn thes i s  range and by repeti t ion of the  o r i ~ n a l  re- 
duction process when a reaction temperature  of  195 ~ 
becomes necessary to  main ta in  act ivi ty .  By adher ing  
to such a procedure i t  i s  es t imated  t h a t  wi th  an  ac t ive  
Catalyst  and  a S-free gas  (not  more t han  0.1 gin. S per  
100 ~; m?)  i t  should be possible to ma in ta in  in a single- 
stage synthesis  a n  output  of 115-120 ~-un. of l iqu id  
hydrocarbons per ~" m2 inert-free gas for  ~ :no, with-  
ou t  repat i t inn of the  reduction process and for  a t  l eas t  
18 ms. before reemuufac thre  of the ca ta lys t  becomes 
necessary. The experiments  ind ica ted  the existence 
of  3 processes lead ing  to  the deteriorat ion cf  ~he cata-  
lys t  apar t  f r o m  S poisoning;  t h e  relat ively r ap id  
deposi t ion on the  ca ta lys t  of hydrocarbons readi ly  x'e- 
moveable by the  H_* t r ea tmen t ;  a change, portably oxi- 
dation of the Co, which  takes place more slowly and  

plant  using high-volat i le  Ruhr  coking coal to make can be reversed by repet i t ion of ti le or ig ina l  reduction 
a coke suitable for syntbesis :gas  production. The ovens procedure ~ and a s t i l l  more gradna)~ but  lnore ~nuda- :: 
were heated by the  Fischer-Tropsch tai l  gas. The large mental  change, probably a physical a l t e r a t i o n  of the 
coke was used  in water-gas  generators  ~ iv ing  a water  active surface of the  catalyst  or of the presence ,~£ . : 
gas :With a 1.35 r a t i o  o f  H_-: C(.), which is co~s|derably some substance s t rongly absorbedon tbe active centers. 
higher than obtained f rom high-temperature coke. I t  1332. . Hydrocarbon SyatheSis in the  Presence :;, 
was claimed tha t  the process as carried out gave of Cobalt Cata lys ts  at '  Medium Pressures.  Jour .  
30-35~ more total  oi ! than  would be obtained from a Inst .  Petrol.. vol. 33, 1947, pp.-439-459 ;Cbem.  Ahs., 
high-temperature coking p lan t  p lus  a FlscherTTr0pscll ::vol: 42, 1948, p. 73[;. : : : ~ : requirement  for  achieving the desired results.  Tlle 

. . . .  Fe  catalyst  i s  shown to be par t icu lar ly  active when ~ the l inear  gas velocity otherwise necessary. Fischer- plant. Effect Of a pressure of  150 p.s.i. On tlle s y u t h e s i s  of " 
Tropseh Fe catalysts  su f f e r  l i t t l e  mechanical a t t r i t ion  1330~ . Plan~ 0f Kloekl}erwerke A.-G., Castrop- h ~ d r o e a r b o l~s f rom : H.- and CO wi th  a 

: used as a fluidized powder,  and t h i s  Systeni would  b e .  as a direct  result  of fluidizatii~n but  C format ion within 
: applicable for large-scale operation: The normal  type , ,~ . . . Rauxeh CIOS Rept  .-xLXV-7 1945; 12 lip., PB 2S6; Go :ThO.*: Zig0 : k ieselguhr  Catalyst was studied. Con- 

- ~ + ~ ~ • ~ .+ ,~ . . . . .  "-. the par t le ies  eau.es rapid  dis integrat ion and reduction ' oz Us ea~a.vs~ is un~m~at ze zor operatmn nnner coum- in a r t i c l  ize In ~h x e n of m 1" amo in- - :: T o  ~r Rept. 25 i 'I 'AC Rept.: Sn.MC-9; TOhI  Reel :197 ; : version wi th  syn thes i s  gas (I~- i .CO-----2 : 1) :was about  
t lons of high Conversion a t  high ~a~-space velocit ies  p .  e.s . . .  • e p '  s e  ce s a l ,  .~ ~s oz Br i t i sh  C o a l  Ut i l i s a t ion  and Research Assoc., Tbe resui '~ of ex--r i~nen~ P" ~:~"  : . ~. . " wax iormeo in the ~vnt~m~i~ the re~mt ing  smau paru-  10% greater,  a n d t h e  ra te  Of esthlyst  deteriorat ion was  

[~ .'pc ~ w u~ a ~o cam w~ at  tern ~ ~" ~ ~ ~ ~ ~ l~Ionthly Bull., vol. 10, 1946, abs. 1046. 30-~0% less than a t  atmospheric pressure.  Improve-  
~ " ~h - ~  - -  . " - . cle. f o r m  fragi le  a g g l o i e r a t e s  approximat ing in ~hape perature~ oeJow r e normal .yn[nesls  r ange  ann or a " t r u  h e r  -" r * "u " -1 :+llA ~, eo + s v n t h e s i s g a s  c0nsists  of  a 2 : 1  mixture  of  water  g a s  ' m e n t i n  performance over tha t  a t  atmosplteric pressure ro e sp es nml g os ie r  1 size r fin ~, = ,,,r~ : : s tudy of the behav ior  o f  alcohols in t h e  presence of . " ~ ~ and'high-H.--content col;e-oven gaspr0dnced by thermal  :was n o t  as  marked a s F i s c h e ~  and  :Pichler obtained 

: :  - o o  an,, cata lyst  give a strong indicatiml t h a t  for .: o , eal    a!.v%v nfl r co 2: i, o3s cracking. Operation, f tile craOking l ian  is  described w ti, their Co: ThO:: kicselgah , OataiySt. abs.  011. 
¢ ¢ o ~ z o r  auon t e e a ~  ~ l  a [ e s ,~ c : mat i0n of alc01mL L a n  i n t e r m e d i a t e  s tep  . in tile , ~ . ". ~ ~, ~ ' ~. ~" ~ ' "  . ~  :'- ~ ~ / ~ as :well a s  the purifibatiofi  o f t l i e  synthesis gas (0.25~c . Trea tment  wi th  H.- a t  synthesis--temperatures did :not  - .. . .  reac at is c0mpo e o pa r  lo es o a Wl e ranee o s y n t h e s i s  of h~'drocarbons- by the Fischer-Tropsch ~ V,~, o ,~  ~- ~ ~ ~" " " , "  u ~ , ~  ~: +~'~ ~ ~'~- : O~ i s a d d e d  for  S removal )  In the ~vnthesis  process lengthen the l i f e  Of the  catalyst-; rereduct on t rea t :  : 

~ • := . . ~e.~l,leo a . u  ~lzes ,n  narr . .w ~a, ,~ ,  oe,,s.~,l= par~- " ' ~" " " " ~ ' " '  " ~ v ' " ! :. p roee~ .  . ~oo ~,o~,,,o ~ - ~ . h , , + ~  ;,~ , ,  • ~ ~ o ~  • , ~  ~,o~ . . . .  . the usual  Co ca ta lys t  ~s regenerated w~th ~ and bY mea t  a t  h igher  temperatures  did no t  b~mg !~nlr o. e ~ ", 
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~- 174- - B I B L I O G R A P m "  O F  I q S C I ~ E R - T R O P S C ~  SX:h~Tff=LESIS ~ - ~ D  R E L A T E D  P R O C E S S E S  
..... . ..... . . . .  i:_, . . . .  Of t h e  d i r e c t  emi  . . . .  i. F r a n k e n b u r g ' s A l a t a  ( abs .  1081~ a d s o r p t i o n  

a r r a n g e m e n t  o f  e q u i p m e n t  i s  shown .  S y n t h e s i s  w a s  p u r i t i e s ,  a n d  r e d u c e d  t h e  t h i x o t h r o p i e  t e n d e n c y  o f  t h e  loca l i zed  h i g h  t e m p e r a t u r e s  b e c a u s e  f r o m  - - i 9 4 ° ' 7 5 0  ° a r e  a n a l y z e d - b Y  .r-- 
c a r r i e d  o u t  a t  e i t h e r  a t m o s p h e r i c  p r e s s u r e  o r  m e d i u m  w e t  c a t a l y s t  f l t e r  c a k e  to  l i q u e f y  a n d  d e s t r o y  t h e  e s sen -  t a c t  b e t w e e n  c a t a l y s t  p a r t i c l e s  a n d  l i q u i d  m e d i u m .  T h e  Of H= by W p o w d e r  
p r e s s u r e  (10  a t l u . ) .  S e p a r a t e  s y s t e m s  w e r e  u s e d  f o r  t i a l  c o l l o i d a l  s t r u c t u r e .  C u  w a s  t e s t ed  a s  a n  a d d i t i v e  bo i l i ng  r a n g e  a n d  o l e f in  c o n t e n t s  of  t h e  l i q u i d  p r o d u c t s  t h e  F o w l e r - G u g g e n b e i m  t r e a t m e n L  . a r e  i n d e p e n d e n t  o f  t h e  n a t u r e  o f  t h e  p r o c e s s  t e c h n i q u e ,  1340 .  H & x s ~ ,  G . D .  P h y s i c a l  a d s o r p t i o n  ou  l~o~un~- 
t h e  2 p r o c e s s e s ,  a n d  f i g u r e s  a n d  t ab l e s  a r e  p r e s e n t e d  b e c a u s e  o f  t h e  p o s s i b i l i t y  o f  r e d u c i n g  t h e  c a t a l y s t  a t  a a s  a l so  i s  t h e  f o r m a t i o n  of  C w i t h  a g i v e n  c a t a l y s L  f o r m  S u r f a c e s .  J o u r .  Chem.  P h y s . ,  v m .  ~u, ~r~  , p v .  

. . . . .  l o w  tern  e r a t u r e  b u t  w a s  a t  once r u l e d  o u t  o w i n g  to  . . . . . . .  S I t  GALL, D A~n SX~rr~ 931 -937  ; C h e m .  Abs . ,  vol .  4°-, 1948 ,  p .  8 ,573.  
to  g*ve d e t a i l s  o f  d e s i g n ,  o p e r a t i o n ,  eff iciency,  a n d  coSts . - P. . . . . . . . . .  ~ - - ~ ^ . ,  ~ - n  ~ +~,,~ 1336 BALL, tJ. t~., ~RAXFU~U . ., " ' - "  ~" -1' . . . .  a d s o ~ t i o n  On a u n i f o r m  s u r f a c e  b v  
o f  p l a n t s  o p e r a t i n g  e a c h  p rocess .  S y n t h e s i s  c a t a l y s t  i t s  x a v o r m g  s l n t e n u g  o i  u l e  nne,3- t ,~  ~u=u ~ ,.  ~ . . . .  "L ~ i e d i u m  P r e s s u r e  S y n t h e s i s  W i t h  ~rou r i x e u -  .~nmvSm o~ ~ h " 

- • " ~ • r e d u e i n  t h e  ac t i ve  l i f e  o f  t h e  c a t a l y s t "  xt a l s o  f a v o r s  S. - . " - ~ +ion o f  t i l e  F i s c h e r - T r o p s e h  u s i n g  t h e  q u a s i c h e m i c a l  theot.w, o f  i n t e r a c t i o n  s o w s  
w a s  a n u l a r  ( 1 - 3  r a m .  xn d i a m e t e r ) ,  c o n t a m m ~  in  .g ." ' -  B e d  C a t a l y s t s  a n a  o p e r a ~  - - f t h e  B r u n a u e r - E m m e t t - T e l l e r  

g~- ". - ~ k esel  h r  t h e  r a p i d  s a t u r a t i o n  o f  t h e  ea ta l .~s t  w i t h  w a x .  ~In  • " " L i  u i d  P l m s e - - - I n t e r r o g a t i o n  o f  D r .  t h a t  t h e  h ~ t m t h e s e s  o - "  --~" - ~^~^nd  t h e  
p a r t s ,  by  w e i g h t .  Co 100,  T h O ~  o, ~ i g O  8~ gu . . . . . . .  a ~ ^ ~ ^ ~  ~ -  ^ ~  ~ q r to T h O  S.~nthests i n  t h e  q ~ t ~ o  ~-~,. , t  w~n 17:[o *h~nr  " d to  s n b ~ t a n t i a l l ~  no  UusorpLIoII u~.}~ 

O h r m l e  80 B t u r cu :~t w a s  ~uen  t r l e u  ann .  ~,,~,, ~ ~ -  ~ ~.m. a =, "• I R h e i n  reus~en  x ~ , o  - - ,  . . . . . .  ~t .  - _ _ _ _ y  lea  ~ " - " r m  ix _00.  T h e r e a c t i o n w a s e x o t  e ( . . . p c  " " . - " i i -  ~[. K o l b e ,  P " ~ - "  - ~ " r i f  E = = E ~  a n d  s t e p w l s e  l s o t h e  s 
CO a n d  H-- c o n v e r t e d )  a n d  w a s  c a r r i e d  o u t  a t  a tern- h u t  i t s  u s e  w a s  a v m d e d . b e c a n s e  of  t h e  d l ~ c u l t  e s  n ( I n t e r r o g a t i o n  R e p t .  6 , 9 ) ,  D e c e m b e r  :194, ,  , P P , ,  f i r s t  l a y e  r • " ~ . - '  F o r  t h e  m o n o ] a y e r  a d s o r p t i o n  

o co o ' n atalvst a e. k valved m the regeneration of the Co solutions. S.~s- : " o,-- ~ " / ~ '  " " --~'" ~ us nature p e r a t u r e  o f  1~0 - - - 0  , d e p e n d i n g  o c ' " g " P" - - • " w a s  o n e  P B  91,0. ; ) .  • n .%" P t  a n d  s t ee l  t h e  h e t e r o ~ e n e o  
• - w a s  r e c o v e r e d  a s  t e m a t i c  i n v e s t i g a t i o n  o f  1%IgO s howed  t h a  t i t  ~" " a s  f o u n d  to  be m p a r t S  o f  g a s e s  o - g,  , - ' " " d Coo 

p r o x i m a t e b  6 0 %  of  t h e  r e a c t i o n  h e a t  • ' ~ ~ ~ ~ ~ - ' - , ¢ ~ . ~  ~ v ~ n h l o  f ~ r  Co c a t a l v s t s  a n d  Good c a t a l y s t  c o m p o ~ l t m n  W ^ ~ r~ ~ . . ~ r , ~  ~ f  t h e  a d s o r b i n g  s u r f a c e  i s  c l e a r l y  i n d i c a t e  . .P" 
steam enerated in the cooling-water tubes running o£ me nes~ ac~i. .................... : ~ ht" kl.O, 3.4" Fe-.0~, 46.~; t_av, ~,, :.~*-~, -'- =7 " =~^~*~^- ~n the nonuniform surface ,s 

g • o • • ~ ~ r u~ed  c o m b i n e d  w i t h  ThO.- p r o d u c e d  a s y n e r g i s t i c  e f fec t ,  by w e i g  . . . .  - ' • h e  m a i n  e o n s t t t u e m s  e r a u v e  a u ~ , w , ~  ~ . . t h r o u g h  t h e  r e a c t i o n  zone .  _ r e a c t i o n ,  h % e s  w e  e - - . . . . . . . .  = ~ ^  ~ xr~_~.-~o_~o~ 11 c a  - s ~ • CuO 3 . 1 ;  K ~ 0 ,  0 .u ;  CO~, 4 0 . 1 ,  t . ^~ , . . .  . , .~^ ,~a  t h e  coo e ra* lye  a n a l o g  o f  t h e  F r e u n d i m h  
a tmo~  ~heric- r e s s u r e  p rocess  a n d  3 in  t h e  me- w m c n  m a n e  r u e  m , x e u  ~ - . ~ . ~  . . . . . . . . .  ~ r tS ~'~ ' ' n d o l o m i t e  T h e  c a t a l y s t  w a s  p iepnrc~ .  ~e ~ . ~ 3 ~  al~d..:_^.~ ~l~o t v n i c a l  m u l t i l a y e r  i s o t h e r m  i s  

~ut~meuressur~ 9roeP~s c a t c h ' s t  in  t h e  1 s t  s t a g e  be- l y s t  t h e  b e s t  t h u s  f a r  p r o d u c e d :  A].t~!0ugh SoT .  M gO bei  nigdt~t~on d f r o m  th'e n i t , ro tes  by  N o : C O ,  so lu t ion ,  e quauon .a~v ' e~o~; , . .~ . e~  ; f ' - 3 " r e ~ o n s "  N o n c o o p e r a t i v e  
- ~ ~ ---,- - -= ' -  ~ -  - - '*  ~ -  s u b  wn~  ~o lvea t  c a t a l y s t s  a r e  in  t b e m s e i v e s  v e r y  s e n s i t i v e  to t e m p ~ a -  pt~-~,v . • ~ - - ¢  ~ -ho '~ r~ t r ea tmen t  i n  .~vnthesis g a s  S u o w n  to  o c  ~ • vu -  ~ . . . ~ . . . .  ; .a o,~F~or~- coo T M  

c a m e  coa~e~.~,_wlt.n ~ a ~  ~no~-~,  , ~ .  ~ : ~ e - t - ~  r e m o v e  t u r e  a n d  d i f f icu l t  to c o n t r o l ,  t h o s e  c o n t a i n i n g  b o t h  T h 0 . .  T h e  c r i t i c a l  s~ep ~ ' a ~ = ~ s ~ . = - ~ . o r  3_,)4 h r  " T b e  g a s  w a s  a d s o r p t i o n  on a s t r 0 n g L  v n e t e r o g . ~ " ~ ' ~ t ~ r f a e ~ :  
e x t r a e ~ e u  w i r e  u l e  ±up - ~ - .  . . . . .  , . . . . . . . . .  - . . " • n i n  ~ h i  h e r  a t  ° 4 0 ° - z ~ v ° a ~  " ~ "  v< . . . . . .  - " " . . • " a d s o r  t i o n  on fl s t i l l  l l e t ~ : r t ~ , v u w , ~ o  ~ • • 
• h a  w a X  P r i m a r y  m ' o d u c t s  condensed  a n d  r e c o v e r e d  a n d  M g O  h a t e  the  a d v a n t a g e s  O f eas*el r u n  2 :~, g, ~ i - . ~ - ' - + o d  in  t h e  n r o p o r t i o n  o f  9 p a r t s  o f  rcc.~cle o a s  exf l t lve  , . ÷.~.~ ~ l t | ] f l v o r  a d s o r n t i o n  i n d u c e d  by s m a l I  
~ncluhe'd'" (1 )  L fque f i ed  C r C ,  gas ,  s e p a r a t e d  f r o m  a c t i v i t y ,  e a s i e r  r e g e n e r a t i p n ,  c n e a p e r  p r o ~ u c ~ o n . a ~ e s s  : r e ~ i ' f ~ r e s h  ~ a s  a t ~ a  m i n i m c m  s p a c e  ve loc i t y  of  1 ,000 a n a  coo pe~122  ~, = r t ' u r ' b a i i o n s '  so 'me d i s t a n c e  fr~un t h e  
o t h e r  v r e d u c t s  by  a d s o r p t i o n  in  a c t i ve  C a n d  c o n t a i n i n g  s u b j e c t . t o  d i s i n t e g r a t i o n ,  a n ~  a wenn-Da~a~:~ .~-~-~n-~  : ~.~l-. ~e r  voi .  c ~ t a l y s t  p e r  h r .  A f t e r  c o o l i n g  the  catnl~'st~ ~. v a n  u ~  ,~p~,~is~o~term ~ / p o = e x p e r i m e n t  i - - a / 0 " )  i s  

, n o t  m-ore t h a n  2 %  CO.-: ( 2 )  gaso l ine ,  b. 3 0 ° - 1 6 5  ° sp. M g O  d~rec ts  ~ e  s Y n t n e s ~  z o w a r ~  ;7~ 2 ( , : . ~ T - ~ - G h j .  ~t'he~is i s  ~ t a r t e d  a t 1 0  a i m  a n d  t h e  f u l l  space  ~ e m c :  su~:..*-.~.y - 7 a ~ h t , ( v n  to  b ( ; a  good r e p r e s e n t a t i o n  o f  ad-_ 
gr .  0.68,  R e i d  v a p o r  p o i n t  0 .5-0 .8  a t m ; ;  o c t a n e  No  .... l i g h t e r  proaue_t~ a r i a  : ~ n ~ . , 2 ! r e e ~ e ; -  ~ u s ' - ~ v ~ l { , ~ - -  a 1~%7 ( 1 ~ 1 5 0 ~ ) ,  t h e  t e m p e r a t u r e  v a r y i n g  f r o m  eaul!~'s~ : ~,t'12"~o~ ~'~l?l't:/ t h a t  conf¢a:nl :in t h e  B r u n a u e r - E m m e t t - '  
( m o t o r )  4 ' 5 -52 :  (3 )  l i g h t  D i e s e l  oil ,  b: 165°-°-.30 °, sp. m o * ~ c m a r  n:vuroc,;,~.y.~ . . . . . . . . .  ~':(t~.'m~ai,to~l'~tw~ee]~ : :  t~' e a t s l v ~ t  l ~ f u l t i s t a g e  o p e r a t i o n  IS p r e x e r r e  a,  _~'L~ ~l,,,,,,.,~ ~ n o r  i n  s h a p e s  

- -  o " ° e o n e  n u m b e r  76 p r o d u c t  h a w n g  a DOllln~" r a n g e  1 . . . . . . . . . . . . . . . . . . . . .  ": " ~ .e~idual  " t~ W i t h  3 s t a g e ~ . ~ t  x c . = ~  - e v ~  , , " . . g r .  0.~o, f .  p. - - 4 0  , f l a sh  p o i n t  30  , c t ' . . . .  , ^ --* ^* ~ - - , -  b~ - e d u c e d  to  a s  l ow r e c i r c u l a t i o n  o f  t l  e x . " .~' " ' .  ~ • = . ,  . , ,  . r a y .  . c a ,  R-~ro of  £dsor i~ t lon  Oll a ~ o n n n l f o r u l  
• ( 4 )  g a s  g t s  oil  b 2 3 0 ° - 3 2 0  °, used  a s  r a w  m a t e r i a l  f o r  r n e  z .  ,¢ :ae  a n m a u ~ . ~ : ~ : , ~ , , , ~  ~ 7  ~ 'PhO • S M - O "  Co .eonvers ion  o f  9 0 - 9 5 ~  can  ue  n m a m e u  :~ . . . . .  :L-':.:. " ° Z t "  7 ~ . . . " - { , t , ~  "Col lo id  C h e m  vo l  / ~  1 0 5 1 ,  
d e t e r g e n t  m a n u f a c t m ' e  ( 5 )  s o f t  wax ,  b. 3 2 0 ° - 4 6 0  °, a s  5 p a r ~ s  g~vmg a e . n ~ v ~ . : . . . : . - ~ -  ~ .  ~ . . . .  ~ " : . ] [  s auce  "ve loc i t y  o f  150.  I n v e s t i g a t i o n  o1 oper ju~u~ ~ a r r 0 c e ;  ; . ~ r .  - ..(~:: ~.-, ~ a5  ~ 9 5 1 " n  3 ' "~0  ' 

. . +a .~ - ,  ¢-,- ¢~*,~ -0~,~ s~,.*~,~e~.. ¢6~ h a r d  w a x  ~ 1 8 0 - 2 0 0  k i e s e l ~ d m  T i m  h n n t s  de f in ing  t i le  b e s t  r a t i o s  r -  . . -  , . .2.:.~ - * . - ~ e  v¢itll t h e  c a t c h ' s t  s u s p e n a e a  i n  ol~ l ip 21-2t~ : ~ne ln . . .~ l ) s . .  - I  . . . . . . . .  ? - .  " - -  " , ^ 
. . [ . w  m , , ~  . . . .  " ~ n f " ~ i  ~ : ~ . ~ " : = ' ~ ' , ' 2 ~ i ~ m ~ ' m . O ~ - ~ ' ~ r e  o f  t h e  4 c o n s t i t u e n t s  a r e  n o t  n a r r o w ,  so t h a t  v a r i a t i o n s  : m ~ne t~!lu~.~ *~:.,.,::..~¢~m~ wa~ c c r l : i e d  ¢ u t  over  s e v e r a l  O , t h e  a s s m n p t i (  u t h a t  t he  a c t i v a t i o n :  e n ~ r g y l o r  t l~-  

: " " : °'°ver~'.'nl'r:~7";Z('t:-*;r~'~;?~-~x~'mT'S~"*96J'~Ye i n  c o m p o s i t i o n  o f  c a t a l y s t s  p r e p a r e d : o n  a l a r g e  s c a l e  • ° t  u lese~ . .mJ_~°m~l~ l re~d t .~  ~ T h e  u.~u 1 e a t a h ' ~ t  c0m-  a d s o r u t i o n  p r o c e s s  i s  p r o p o r t i o n a l  t o  t h e  z e r o - p o l a r :  
rocess only ; a,,a k i ] t;atili,~ ....... , . u -~ , .- . ~ :. ° - ,, • ' " " " s r s  Wlta llttu~l~ ~ S -- ~ ' ~ ' • • _ . . " 

P v e r e d  by .~olvent e x t r a c t i o n  of t h e  c a t a l y s t .  T i m  a r e  v i r t u a l l y  of  no i m p o r t a n c e .  Klese lguh~ a s  c a t a l y s t  " Ye~+i~n w a s  F e  10O" C u ,  0.2 ; K : C O , ,  1.0. Some p e r -  : e n e r , w  b e t w e e n  t h e  g a s  a u d  t i m  so l i d ,  a n  e x p x e s s m n  
c o . .  ~ z "-" . . . . . .  "L-:e , . .~n~flnn~ ~n the- G e r m a n  s u u p o r t  w a s  f o u n d  to  b e t h e  m o s t  s u ! r a m e  m n t e r m ,  ! ~ ' ~  v - ~ ^ * - ' - . , ~  " i v e n  U s i n g  a b e n z i n e - f o r m i n g  : ~  de{'ived f o r  t i m  r a t e  o f  a d s o r p t i o n  o f  a g a s  on a . 
en l e£  o o s ~ r u c ~ _  to ~v~_~:~=~.}:-~--~,,:.~- i-mum- d o too  fn@esti~-nted " I n  r e d u c i n g  t h e  C s t a h ' s t  w i t h  H=- i t  Was xormanc~ : ~  , ~ ,  ~ o30~- :a  ~d a s p a c e  ve loc i ty  Of 7 5  ~ ' onun i fo rm s u r f a c e  a n d  i t  i s  shox~n t h a t  i t  is  i n : q u a l } -  

• : p r o c e s s e s  i s  u m  ,o~v s p . , . ~ : . . . ~  .,~:-..~ ~v--:-  - -  . . . .  "~ ~' " • - , ~ .~ e r e  o to*ned , eata lys~ RL ~ . . . . . .  :' " ~ " " ~. " - • "~" " :- - - -  " " ' • " " v a t i 0 n ~  0 f  t h e  a r t -  
p r i m a r y  p r o d n e t  p e r  cu.  f t .  r e a c t i o n  SlmCe p e r  m o n t i h  : f o u n d  t h a  t t h e  n~}s t . a c t i~  e c a t a l y s t :  w - . - ~  # ~ d u c e d  I : vol gas  p e r  v o l .  r e a c t i o n  space  p e r  h i . ,  t h e  ~.~ n t h e s ~ a  s : t a t * r e  a g r e e m e n t  w , t h  ea l  h e r . o b s e r  • ? 

::' . . . .  : : .:hifC:c~SfodrUeetOthenge~ss~a~f2~a~ngti~l?ig~l~:Olm~ge: : : b~:? topp, ln  t ~ h : : e ~ t ~ c n t i ~ e : o r e ; a ~ l , y s t s  ~ o d : r e ~ l e ~ l o ~ :  haS~nH:wCaO r%tiaOiOf:.~v~tl~ a n d u ~ i l ~ O ~ 2 ~ e h l a ~ ! 6 f S  gin:  I 34P !~ lAo£ . H .  , ~ ? .  ~ h O s i c o c i i ~ m i c a l  I n v e s t i g a t i 0 n s  o f  

: m e t h o d s  o f  coo l ing :  w h i c h  w e r e  in e x p e r i m e n t a l  s t a g e s ,  , s-ah,.es o f  6 ~ - , 0  ~ . :  I t  w a s  thOtagnhtr trl~?: t h e  ~ e u t C n g  :] ~ 0 = 0 : ~ i  1 .  N o  CH~ w a s  de tec t ed ,  mt<l the :  a moun,.taOf " . . . .  C a t a h ' t i c  M e c h a n i s m s .  I .  F i s c h  et '~Trol ,  sch S~:nfihes~s _ : ! 
• l a  i o n  or" oil  c i r c u l a t i o n  b o t h  : u o o  m a y  n a v e  a v=r ,~ :~ , , ,v , , . .  " * ~ x x . ~ v e r v s m a l l  D i s t r i b n t i o n o 1 : t a e p r o a n c ~  , • .~.:aroharbonsWithSpeclalllexerencew~t~ " 

: - i n c l u d e d  g a s  r e c x r c u ,  t : - • ' - " • a m l  a l t e r n a t j v e l v  t h a t  i t  m s v  b e n  p r o m o t e r  ~ . . . . . . . .  , - o ,  o "  o - -  ~ o  o 3 o 0 o  , , O S c e . : : 3 2 0 %  : : o ~ . , ~  , f l ~  a n  v o l  6 ° 1941  pp ;  : ! 
t h r o u * h  t h e  c a t c h ' s t  space ,  w i t h  t h e  h e a t  b e i n g  r e m o v e d  s m t e l i n g ,  , . _ ,  '__ . c  - -  - ' ~ - -  *h-* I : .  o _ C ,  19  6 % "  3~ ~ 0 0  , vv~'o, _ 0 0 . -  - , . -  =_~  , . . . . .  a n i s m s  f lour .  CllenL S0c. P , , ~ ,  , , 

- : : :~: f r o m  ~ h e  coo*ant" 0 u t s i d e ' t h e  r e a c t i o n  z o n e .  M e n t i o n  f o r  t h e : s y n t h e s i s  i t s e ! t .  ~ r  w;~s ~ne ol, , :~,~-,~a ~ ~e | : 5 . 6 % '  T h e  f r a c t i o n  35° - 150  . C o n t a i n e d  6 u %  01en id ;  . . . .  5 1 6 - 5 1 S ;  C h e m : : A b s . ,  vol:  37, 1 9 4 3 ,  P. 4 6 ~ . . : :  .: : . . . .  
• de  o f  t h e  r e c e n t l y  deve lo  d A n m r t e a n  p r a c t i c e  in  f u r t h e  r :~mProven.~en~s ~.n ~ o  c a . . . . , - . : - .  , :  . . . . .  : = ' - - -  : : ~ ' ~ n ~ c a t a i v S t s  t h a t  t e n d e d  t o - p r o d u c e  w a x ,  a s  m u c h  - ~  ~ ,~ ~ r . h o r - T r o u s c h :  s v u t l i e s i s  o f  h v d r o c a r o o n s  

: = ~ h ~ c ~  t h e : u s e  o f - t h e  f l u i d  eatal~lyst t e c l i n i q u e  h a s  p e r - :  f r o m  t h e  s t a ~ d p o m t  o f ~ ue ! d  b t~t~ratl~er ~n:hn~ce id2~etctiu°e~ - [  ~7~o~f  t h e ~ o t a l  p r 0 d u c t  w a s  o b t a i n e d  a s . such ;  I t ; w a s  , h ~ n e a ; ~ l y s t a c t s  a s ~ .  c a r r i e r  a s  a s c e r t a i n e d  i n  3 , 0 - :  
• .~ub~tant ial  i n c r e a s e  in  s p a c e - t i m e  y ie ld ,  o f  c a t a l y s t s  x a v o r m g  u m  p r o u u . , , ~ .  ; , ~ . : v = . ~  1. ."  : . o ;  : • _ ~  . . . .  n t h a t  t i m  Die~e l  o i l  u s e d  a s  t o e  l i q m u : m c u l u , ~  * - * W P h  Co t h e  c a t a l y t i c  m e c h a n i s m  i s  aS_ 

. . . . . .  m ! t t e d  a ~ . ~ - -- ~ • o f  n r 0 d u c t s  F u r t h e r  i n v e s t i g a t i o n s  o£ Cu- : un - KmS~ t -  | vu,~. ,~-~.  - -  *~ . . . .  ~,'~ion nnd  w a s  c o n v e r t e d  to  w a y  e x p e r i m e n t s ,  n . ~ h ~  o f t  ~n ' i t s  s u r f a c e  c a d  " the~G0:  
~ 1334.  HALL, C. C.i CRAXF0nD. ~. ~ .  A I ~  *cALL, .t~. , n -  , - - . = -  -,+o~-'~*~ ~h~oh h a d  a h i g h  a c t i v i t y  a t  l o w  tern- i ' , : |  too~ par~ x ,  ~ -~  ~ - . ~ -  ' . . . . .  ~ , ~ n  f o l l o w s :  u o  a ~ s ~ r  . . . . . . . . .  = - : = . . ~ ,  : ~ . ~ . , ~  

t e r r o g a t i o n  o f  D r .  O t t o  R 0 e l e n  of  R u h r c h e m i e  A . - G .  ~ , ~ r ~ o  ";~'~'°~ w i t h  o r  w i t h o u t  T h 0 : ,  m i g h t  b e  , : |  1337.  HA~L, C. C .  - a n d  o thers .  Coo! ,  ~ lmte ,  t e a  . . . .  i s  h v d r o - e n a t e d  t o  C H O H ,  ~ o u ~  ~)~ .  ~ ' ~ l ~ e  

!I 
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s t a n t u o c e n s i t y o ~ a n 0 u s ~ v g m ,  per,~: o ~ c a m . y s . ~ s  y i e l d ,  w h i c h  i s  d e p e n d e n t  0 n  e a t a i y s t c 0 n c e n t r a t i o n , , S ,  ~ | i i : ~ :  , : ~ S u ,  I I  p. o , ~ . . ,  ~ : : : ' ~ ' 0 m t l ~ e  . . . .  * l ,e~s '=ov-~Ya CO c a t a l y s t  ts  p ro i~osed  a n d  d i s c u s s e d  : 
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: ~ c o n t r o l l i n g  t h e  r e d u c i b i l i t y  of~ t !~e  c a t a l y s t .  I n  t h e  : aFl~iiod~ , '  b u t  t h e  p r e s e n c e  o f  t h e  l i qu i d  m e d i u m  i n  t h e  ~ | ~ '  : . n d  u s e s .  ~ : ~ : ~ ~ Q o f l s  aaSOrm~ie % ~ - . . L ~ - ~ ) ~ o .  u .h i ch  i s  r e d u c e d  

s e a r c h  f o r  a c a t a l y s t  p r o m o t e r ,  T b 0 . .  h a d  b e e n  chosen  s l u r r y  p r o c e s s  r e t a r d s  t h e  r e a c t i o n  r a t e .  S ~ e c t i w t l  r : ! ~ : : ~ : ,  : i 3 3 9 a  HALSZX =G.; A.~n TAxLbn,  H . S .  Adsorp t ion :  o f ,  ~su~ace .  ~ , ~ . m , . ~ a ~ .  tO  ~ o - - C o ( - - H C O H ) C o ,  then '  t O  
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..... a c t i v i t y ,  d i r e c t e d  t h e  ' s y n t h e s i s  t o  t h e  p roduc t ion :  0f  t o t a l  CO'converted~; i s  a p p r o x i m a t e l y  t h e  s a m e  i n  ~ e  ' - ~ . ~ i ~  ~ :? .  vo~. ~%g 1947  pp .  ~ 2 4 - 6 3 0 ;  C h e m .  Abs . ,  vol .  41,  194"/, ~ o - - ~ - ~ ,  - ~ ' ~ r . ' ~  f~ee ]v 'ove~ ' : the  s u r f a c e  to  i n t e r a c t  
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wi th  one another  to f o r m  Co--Co ( ' C H : C H : C H : C H :  Effec ts  of B.-0, in  the  Co-tvpe ca ta lys t s  a r e  reported. 
. . . . . .  )Co, which, upon dcsorption, y ie lds  (CH~), and "When CH, f o r m a t i o n  predomina tes  t he  contraction 
f inal ly  l iquid  products  by hydrogenation.  At  200 °, 
C o - - C o ( - - C = O ) C o  does no t fo rm CH~ by hydrogenn- 
tion, bu t  a t  300 ° CH, is  f o r m e d :  CH~ format ion  prob- 
ab ly  resul t s  f r o m  react ion of  CO and  H~ in the  gas  
p h a s ~  Max im um  adsorpt ion does not  necessar i ly  co- 
incide wi th  m a x i m u m  cata ly t ic  act ivi ty .  The  same 
mechan i sm applies to Fe -  and Ni-type catalysts .  I f  
t he  ca ta lys t  i s  p re t r ea ted  w i t h  CO a t  350 °, i t  suffers 
a loss of octivity,  Possibly owing to prevent ion of ad-  
sorption of I ~  by the  adsorbed CO. ~ 
1844. HA~rAL S., HA~AS~I, S., Axn SHLMA.%I~CRA. K. 

Physieochemteal  Inves t iga t ion  of Cata ly t ic  Mech- 
anisms.  I I I .  Desorp t ion  of  Var ious  Ghses F rom the 
Ca t a ly s t  Used in the  Fischer-Tropsch :Synthesis.  
Your. Soe. Chem. Ind.  Jopan,  vol. 45,1942, pp. 313-318; 
Chem. Abs., vol. 43,1949, p. 2401. 
To s tudy  the  mechan i sm of catalysis  in  toe  Synthesis  

of hydrocarbons f r o m  CO and  H~, a Co  ca ta lys t  wi th  
cer ta in  promoters  w a s  bea ted  190°-200 ° n n d  sa tura ted  
w i t h  H:,  CO, or  ~%':. Another  1 of the  3 gases  was  then 
passed  over the  catalyst ,  and the  velocity of desorption 
of the  or iginal  gas  w a s  measured  by ana lys i s  of the 
ex h au s t  gos. H :  w a s  more  quickly desorbed titan CO. 

% i s enormously high, and  the  oil yield is  inappreciable. 
1843. - - .  Phys icochemica l  Inves t iga t ions  of  Cate-:  

lyr ic  .~feelmnisms. V I I .  Durabi l i ty  and  Pre t rea t -  
m e a t  of the  Ca t a ly s t  Used fo r  the  Fischer-Tropsch 
Synthes i s  of Hydrocarbons .  Jbur .  Chem.  Soc. Japan,  
vol. 63, 1942, pp. 1006--1615; Chem. Abs. v0L 41, 

3273. 1947, p. 
Ca ta lys t  used in  t h e  Fiscber-Tropech sYnthesis of 

hydrocarbons  can be  revivif ied by r educ ing  w i t h  H:. 
1349, HA.~AI, S . ,  HAYASHI, S., A~'a SHI~AM~'RA, K. 

Physie0chemical  I n v e s t i g a t i o n s  of Cata ly t ic  ~Iecba. 
n l sms .  ~ q I L  Fischer-Tropsch  Synthes i s  of Hydro- 
carbons  With  Special  I{eference to the  Durab i l i ty .o f  
Cata lys t :  Bull.. Chem; S0c. 5apan, vol. 17, 1942, pp. 
451-401; Chem. Abe. ,  vol. 41, 1947~ p. 4367. 
R e n c t l o n  ( I ) ,  :CH:~C:.H~. is f a s t e r  thnn ( I I ) ,  

CH:-*CH, .  I n  t h e  normal ized r e a c t i o n  ( I ) i s  pre- 
:dominant  under  Various conditions of s t age  of  reaction, 
t empera tu re ,  e tc ,  w b e r e a s  I I ! )  is  p redominnn t  a t  the 
in i t i a l  s tage  and a s  t oe  reaction becomes normalized. 
( I I )  m u s t  be pro!*ibited when tim reac t ion  mixture ,  
CO+H- . - - - - (1 :2) ,  i s  passed througi~ the  c a t a l y s t s ,  
Co+15~ T h 0 : + 1 0 0 %  kiesel~d*r or Co ,+12~ U~0~+ A comparison of the desorp t iou  of CO by H.- and of H :  

b y C O  indicates t lmt CH~format ion  predomina tes  wben 2 .S% C u ~ 1 0 0 %  k iese lgubr  , each separa te ly  ot 100 °-  
there  i s  a n  excess o f  H.-. TOe  mecbanis ln  o f  t h e -  2 5 0 ° .  • ~ : .  . . . .  
F ischer-Tropsch react ion is: proposed to be CooC0-~ 1350. . Physicochemicnl  I n v e s t i g a t i o n s  of Cute: 

l y r i c  .~Iechauisms. I X .  F i sche r -Tropsch  Syn thes i s  

O f  H y d r o c a r b o n s  W i t h  Specia l  Reference to t h e  
Durabi l i ty  o f  Catalyst .  S e e  abs.  1349. 

~ .  Physieochemical  Inves t iga t ions  o f  Cat -  
alytic l~Iechantsms.  I X .  F ischer -Tropsch  Synthes i s  
of Hydroca rbons  Wi th  Special Reference  to F a c t o r s  
Essent ia l  to t h e  Pa r t i cu l a r  Cata lys t s .  S t Y  abs. 1350. 

HA,~Ar, S.,  H A v x s ~ L  S., SHZ~A)Zm~A~ K., A~xn 
IOAIL~SHI, H .  Physicoebemical  Inves t iga t ions  of  
Catelytle ~Iechanisms .  I V ,  Fiseher-Tropsch Syn-  
thesis of Hydrocarbons .  S e e  abs ,  1345. 

1 3 5 2 .  H A . ~ t . ~ I c ~ .  T.  Analy t ica l -Ar i thmet ica l  YVay 
of Finding t h e  Research  Octane  Number  in Gasol ine  
of  the  F i sehe r -Tropsck  Synthesis .  F I A T  Reel K -  

. . . . . . . .  ~ r r E ~ T U R E  A B S T R A C T S :  . . . . . . . . . .  : : . . . . . . .  177 

goes over to martensite upon quenching in liquid air, 
and his FeC and FeC-_ are believed to be grnphite. 

. ~eo abs. 1170. 
1 3 5 6 .  H A . ~ E M A W I %  H . ,  H E R R M A ~ N ~  K . ,  H O F M A ~ W : ~ ,  U "  . ~ ; n  

SCH~AnEn, A. [Processes in the Formation of the 
Martensite Strueture.] Arch. Eisenhfittenw., vol. 4, 
1931, pp. 479-4S4; Chem. Abs., voL 25, 1931. p. 4833. 
Mar tens i t e  s y s t e m  w a s  s tud ied  by  the  m o s t  r e c e n t  

rSn tgenograPhie  methods ,  and a cor re la t ion  o f  t he  con- 
: ciusion f r o m  r e c e n t  R6utgen  inves t iga t ions :  w i t h  t h e  
fac t s  of m i e r o g r a p h s  Was a t tempted .  T h e  t e t r a g o n a l ,  
space-centered l a t t i c e  of ha rdened  s tee ls  w i t h  0.91% C 
as  de te rmined  by r6n tgenographs  p r i m a r i l y  i s  due  to 

25, 1940, f r a m e s  3, -853-3,889 ; P B  70,216 ; TOM Ree l  " the ~;-phase. T h e  r6n tgenographs  of  steel samples  w i t h  
292.  . higher  C con ten t s  (1.64% C) contain,  besides  t h e  tn ter -  
Gasolines Of t h e  F i s che r  syn thes i s  were  se l ec t ed  ferences of  t h e  t e t r agona l  lat t ice,  those  of  cubic  face-  

since they con ta in  0nly s t rn igh t  cha ins  of a l ip lmt ic  centered Fe  ( aus t en t t e ) .  A d i s to r ted  a - F e l a t t i c e  w i t h  
hydrocarbons. F r o m  these gasol ines  the  C~ and  C~ thee inbedded  a n d  adsorbed C a t o m s  ex i s t s  b e t w e e n t h e  

first  and second  mar t ens i t e  t r a n s f o r m a t i o n s .  T h e  
~d r0ca rbons  w e r e  s epa ra t ed .  Dens i ty  a t  15 ° C., ~ r6n tgeuographs  s h o w  the  di.~appenrance of  t he  ~ -phase  
number a f t e r  t h e  Bo~enumnd a n d  Kuhnnenn lUe~UOtl, on annea l i ng ,  ha rdened ,  h igh-G steels  a t  110", wh i l e  
and the  d i s t i i l a t i 0n  curve w e r e  de termined for  each  t h e  pbo t0mic r0g raphs  s h o w  t h a t  t h e  n e e d l e - f o r m e d .  : ( 
gasoline. F r o m  a comparison of  t he  olefin contents,  ~-s t ruc ture  i s  u n c h a n g e d  (a  Case of  p s e u d o m o r p h i s m ) .  

i number,  and  boi l ing  range, ce r t a in  relat ions could be  l n p h o t o m i e r o g r ' a p h s  the  s -phase  is  c rys ta l l ine  in f o r m ,  
established, w h i c h  were  reproduced in a graph.  By  adding the  g a s i f y i n g  property o f  gasol ine  new g r a p h s  while in the  r 6 n t g e n o ~ ' a p h s  i t  shows  a p r i m a r y  s t ruc-  

t u r e  d i f fe ren t  f r o m  t h a t  o f  a - F e  ( a n o t h e r  c a s e  o f  
could be d r a w n  f o r  direct octane-number  reading. '  p seudomorph i sm) .  On quenching steels  w i t h  0:91% 
1 3 5 3 .  ----=---. " [Anhlyt ienl~kr i thmet ical  D e t e r m i n a t i o n  C f rom 1,100 ° a n d  900 ° in ice-H.:0 and :from 900 ° in  

of the: l q e s e a r c h ' 0 c t a n e  N u m b e r  'o f  Gasolines F r o m  - oil,  the  t e t r a g o n a i  s t ruc tu re  r e m a i n s  unchanged  w i t h i n  
t h e  FiScher-Trol~sch Synthes is  ] Oel  u. Kohle. vol.: ' wide  l ini i ts  of  quenching.vel0city.:  • : 

::: :: : I0~AS~L H. Physicocberaical InveStigations of C h t -  Essential to the :Particular Catalysts.: l era .O~ecfi~.,~l., . 
• i345. I:I~.~U,z, S., IT,£vAsHL S. .  SHL~[A.~VnA, K. .  ,x.~'~ :o f  Hydrocarbons ,  W i t h  Special ~ e f e r e n e e  to Fac tors  37; 1941, pp. 145--155; Brennstoff-Chem. vol. 22 1041 --  - . . . . . . .  n^-~ ' 

. . . . .  : ; -  ; , .  _ '; ; :: , : ,   rb;1 alytic ~lecbadisms. IV. Fischer-Tropseh Synthesis :: :soe. Japan v01 17. 1942, pp. 468---t77;Chem:Abs:, :vPo~45, ~l~t:s~. ;k?:~: 19 B I p ' )81  ~o  
.~ vol  41 194 p 436 : .  •~" of Hydrocarbons.  E x p e r i m e n t ~ e r i e s l  B u l l  Chem " ' " ' " " -" " For  de as  fled F ~cher-Trop~ch gasolines oc tane  " ~  ~ 5  C h e m  &bs ~ol 80 193~ ~ 377I 

g '  ~ " ~ ' i " ou~--ou:- ; . - - " .U - : ~ - Soc  Ja,~hn vol 1 7  194 ° : ~ , ~  l 6 6 - : i 7 1 ; c b e m  ~b ~ . Effec ts  of t h e  l e c t o r s a r e  tabulated - includin~ the . No 07 04"X olefin ~ d e x ) + 0  69X (vaporizab h t y )  . _ . . "' . . "  .' ~ - "  - . . 
- • '*" ' • , - '  *'*'" ' • , ":" • . " " ' ' . - : ! i ~=  • X . ( .  : . . -  . . . . . .  , . . _  . : ~ '  ras~a-eo~amixmroor±voiumeu.-~,an~vommes 

vol. 41, 2947, p. 4866. . : , : - eompomtmn 0f the  c a t a l y s t s  (C0. U.~O~,: Cu ,  Mn. and i the  olefln index  o e i ~  equal to t* numoerxou~* , s ,  - ~. ~ . . . . . .  - . ^  
~ T , ~ , ; , , , o , ~  ~ - h ~ , , ~ i ~ , ~ , ~  + h ~ -  ~,,,~,^,~,.::~ . . . .  ~ a  k i e s e l g u h r ) ,  p reac t lva t ion  i temperature,  and  react ion"  - : " P - ' i " CO unoer  a p r e s s u r e  oz ±no ann .  a~ a r a t e  or ~ *, com- ~ .................................... , . . . . ,  . . . . . .  x . . . . .  h alex)/100 and  v a p o n z a b i h t v  the  m e a n  of toe  const t u -  . . . .  ~ " ' ^  m 8 " %  H~PO a t  290 ° 

: .. m e c h a n i s m  ¢- r  . . . . . . . . . . .  Fi.~c.li,r-mrhn~l~ . . . . . . . . . . . . . . .  . . . . .  + h ~  . . . . . . . . . .  "rhg ~o_ t e m p e r a t u r e  for  the  reac t ion  mL ~ture of CO. -PrL-. T e .  . . . . .  eats  going ove r  a t  60 ° a n d ' a t  100 °. - F o r  115 g a s o l i n e '  " : :~sse~a.vgaS/~:gmnrP~oadu~ : ~ n ~ a i ; i ~ g '  16 5 ~gm h i g h - - :  
a c t i o n  ves~el o f  Te rex  zlas~ Was n ~ , d ~  c ] ~ n b ] ~  xvnll~d p resence  of k~eselguhr contnbute~ to the  ml  fo rmatmu,  : 1 c 0 v e r m  roductl0n of  nea r ly  al l  G e r m a n  ' " " .  ~" " ~ . . . . . . .  . . . . . . . . . . . . .  ' " . . . .  m ~ za : s e r a p e s . .  " g P - . . -. " -  ~. ~ -  . boi l ing  hydrocarbons ,  37 gin. ETCH, and  a so lu t ion  of  

: so t h a t  tiie gas  mix tu re .  C 0 + 2 H :  led in could be heated b u t  no t  the  CH, fonnatmn..-:  Generally lngl)er  t e 1 e '  $ : :  :p lants  0 0 %  showed  0 to __.1 u e w a u o n  ~rom u m  wo- : , ,  ~," . , . + , ~  ~.ec~ ]-4 F o r  everY molecule 
: before  enter in~ the  ca t a lys t  zone The  ca ta lys t  u~4d t u r e  promotes t he : i o r ma t lou  oI  gaseous proauets ,  suca : :!  : . . . . . . . .  • . o  + ~ ~ a  sa , , s  ~ . . . . . . . .  g . . . .  : ~ .  • . . . .  operative FuelResearc+h octa.ne ~ . ~  20e%reShmO~eidn~.l~ :~ C..H, conver ted  in to  acid, approx ima te ly  3 ~ e r e  b y :  ~ 

[ aeviation • 15no np  1;o ~ u m m  • ~ ' 7, ~ +~a , ~ d  o r,  o lvmer ized  C ~  and  CO a t  00 ° and  : " w a s  m a d e  o f  Co, c e0 : ,  Th0~, B:0, ,  and  d'iato'maccous a s  CH! and C 0 : , : a n d  a very  small  a m o u n t  of oil :~:I f rom ±8.5  to ± 5 .  :Mixed octane numbers  m 1 : 1  m .  - . . . . . . .  
: ear th .  T h e - r e a c t i o n : w a s : r u n  at-200 ° a t  tl~e ra te  of . f o r m a h o n .  : . . . .  • i x  r a  . . . . . . . . . . .  • - • :~  ~.~^ --~,~. ~, . . . .  x ~ ; , - ~ , ,  -~sm~ne ~0w~ver showed 200 a tm.  (850 gin. C_~I~ dur ing  6 h r . )  g ive  540 gin. of  

flow 4 1 .  per  hr. The : r eac t i0n  products w e r e  collected 1351 .  H ~ A I ,  S.::: Physicoci iemical  i n v e s t i g a t i o n s ,  o f  % : . . . . . . . . . .  ~ ~ , ,  . . . . . .  - . . . . . . . . . . . . . . . . . .  , - ..-~ : an upper  l a y e r  (41% :free ac id)  a n d  ~ ~ of  a 
in  2 t raps ,  condensed by .wa te r  and sol ids CO_-~C-.H~0H " Cata ly t ic  ~Iechanisms.  X.  Reaction P r 0 d n c t s i n t h e  considerable devia t ion .  The re la t ionsh ip  is no~ v a * m  ": , " "  " " ~ fiuxi 2 h 

• ' . : m i x t u r e  respectively.  T h e  g a s  contract ion and o,1 . :  .F ischer -Tropsch  Synthes i s . .  E x p e r i m e n t  Series 2. ~:  i f  the  syn thes i s  conditions a r e  changed  or i f  the  g a s o - . ~ . ~ r  l a ~  (~e2e~:e : iac~adt )ed  ~ t e r g ~ e  vola~ge aan~ : .  
: : : yield w e r e  n0t paral le l  unless  tbe:rd~ctlon w a s  norton: ::: ': Bull. Chem.  Soc .  J a p a n ;  vo l . : lS ,  1943,: pp.' 360-375 ; ~:  line has  been t r e a t e d .  D i a g r a m s  a re  given f rom which  : 01 3 am nonvo la t i l e  h~ dzocar l~ns '  3 ~ M e : C H O H  

• llzed. I n  the  in i t i a l  s t a g e - C H ,  fo rma t ion  p r e d o m £ - C h e n * .  Abs. vol. 41 1947 p. 4367:' ; : , : . . . .  octane N0. m a y  be r ead  d i r ec t ly .  : : : . , :10"5 ~m" acids  bo i l ing  150°-159% .a~d 173 " ~ .  res idue :  
. ~ ' n ate_d,_cutting_dow_n_the_oil format!on,  b u t : a s  t i m e  : Resu_lfS of t l ie /d is t i l ia t ion  ana lys i s  oft l /e ' l)rOdt~cts :} -1254.  HXxDL~n~. H P  [ S y n t h e s i s  of  Petroleum.]  All g e m , .  Me:C~HCO.~H;was ident i f ied .  Iso-.G2H, (.640 _gm.) g.aze : 

" proceeded side r eac t ions  o tber  than oil f o r m a t i o n  were  s h o w  tha t  the f i rs t  t r a p  • oil contains C~.--C:, and the- ~ !~|  5st~rr c h e m -  U tech Zt~ vol 42 1924 pp 89-=91' : 10 0 [ . m  h y d r o c a r b o n s  8 ° 5 gm acid boil ing 160°-108 ° 
mh,b , ted .  Ph.~ slc0chemical properhes  of the  )encUon s e c o n d  t rap  off conta ins  Cr-C~ predominant ly ,  as  c.omr ~ |  : Chem Abs.i xol .  t8, 1924, p. 29o5. - : 23 1 ~n .  acid,  b o d i n g  168 -190 °, a n d  24.2 gin.  remdue.  - : 

: products  are  tabulated.  The=ca ta lys tased  proved Io be .: p a r e d  wi th  other  f r a c t i o n s .  ' . . . .  i .: : ";~| ~ " ~ " "  -- - ' - ~  ~ ~-~ ~^-s ib i i I t "  of makin~ ~yn Ester i f ica t ion g a v e  8 ~ 8 %  of  Me pivnla te  a n d  22 6 %  
. . . .  ~ , , Y  - -  , " : . " H A . ~ .  S. Phymcochemica l  I n v e s t i g a t m n s  of ~ ~ |  t h ~  + l eum b -  hydro-ena t i6n  of  C O  G0- o r  c o a l  ,: MeEtCHC0~Me. Homologs  also w e r e  , l~e~ent bu t  n o t  : 

~3~6. I-IAI[AI, S., HAYASKI, S., A,XD S~.~A~IUnA. K. : Catalytic .'%[echanisms. ~q. Fischer-Tropseh Syn- ~| ~'ePe~r0 ~" .~._ ~ : ~" '' "'-~ i-on" identified. : = :: 
• " - Physlcochemical  Inves t iga t ions  o f '  Cata ly t ic  Mech-" :: t h e s i s  of Hydroca rbons  ,.~ec a b s  1847; . . . .  : : :~ | :  1 3 5 5 .  HA.~E,~.~X, ~ .  [x~gner  ~m:ec~lcS in. Jut- ~- - * ~ : ,gee a b s  2318 : 

: " a n i s m s .  V. Fischer-Tropsch Syn thes i s  o f  HYdro~ . . . .  ~ h ~ , ~ h e m ~ , ~  T n r ~ H ' ~ - H - n ~ ¢  Catn:: ~ |  :~ ::Carb0n'All0ys~] Ztschr:  anorg .  :Chem.'; v01.84, 1914,': .i :~ =- ; -~ ~." ~ [  - , - "  ~A=~ : ':. '  . : 
carbons Bull. Chem.  Soc; J apan  vol 27 1942 pp "L*~^~'---~---- '5"*=' ;~T~ "D~-:;-:'~'~::~::-~-~=-:-t]:eat -~i |  : p p  1 - 2 3 . C h e m  Abs. vol. 8 1914 p 2142 ~: - . : : ~ A u n Y , ~ . ~  ~ e ~ u ~ . . _ _ _ .  ~ : 

:- : : . . . . 5 ~ - ~ 5 ~  ; ,~,,=u,. ~u~r, :r0*. ex ,  *w7,  ;p. " ~ 7 "  ' m e n t  of t he  :Cata lys t  U s e d  f o r  the  F isher -Tropsch  :~ '~ . ' "  ~ i To check t h e  resu l t s  of Vi t tur f ,  p u r e - F e - c  a l l o y s  : ~ = ' L  ~ ' ~ "  ~ "  ~v E ~ E ~  P ' H  Conner  
- Co w i t h  kieselguhr  w a s  Used as  ca ta lys t  w i t h  Various ' : S y n t h e s i s  of Hydrocarb0ns~ ' See abs.: 1348. ' . :  :~;~| ~": w e r e  mel ted a{ t emnera tu re s  observed  wi th . an  optical  . 1358. nA_n~ES~, ±h ' ' . - ~  - " " ~  ' :2 " ; . .  " ,  

amo u n t s  of T h 0 :  CeO, and  Cu as  promoters .  G a s .  : :~:- -. Physicochemicalinvestigati0nS0fcata: :!.~:~:r-./::: pyrometer, a n d  poh{.ed into F e e h i l l s  Tbe ' :cemeut i te  ~::"-smnpf:.Orth0~o_~,a:r_~apy~r°gen~uver~r°m~°,~e~°n 
• : ~ ~ :  ' ' " . - '~ .~"~  ~~;e~in~ : Synthet ic  :Ammonm-~am.ys~s  a ~ - -  . . . . .  , r ~ r .  - -  • : 

, on . . . . . . . .  ~" ~ ~" " C, bem. Soe., Vol. 55, 1933, pp.:3496-3497; Chem. A b e , :  contract ion and oil f o r m a t i o n  f rom CO a n d  H.. a re  r e -  : l y r i c  Mechanisms.  X .  ~ Reaction P r o d u c t s  j n  the ~ : ~ : .  contents of t h e  samples  gave  points  
' i: Co rd ed :  The  gas  Contraction % is h ighe r  fo r  15-10% : F ischer-Tropsch Synthes is .  E x p e r i m e n t  Se r i e s  2. :~i~'~. | ~ ' w i t h  t he ' r e su l t s  obtained ~by V i t t o r f  and  Ruff, but  t he  = vol. 27, 1933, P. 4730. : . • : 

• - CeO~ and  for  20~30% .Th0: .  : When CeO~% i s  l o w / t h e  - -: ~ee  abs  1351. " . : : : : • '  ~ ' | '  a c c u r a c y  of  t h i s  determif ia t ion dec reases  a t  h i g h  tern- _ : . _ ~ ~ . • ~ ~ ~--  ~ " ~ h i ~ .  N ~ "  r 

addi t ion  to the  T h 0 ,  lowers  t he  act ivi ty,  b u t  i f  CeO.- i s  : . . . .  : . . . . .  ~: ' ~ :  "~ . . . . . . . . . . . . . . . .  A a s o r p d o n  oz ~a~ , y  a promote  --~ ~o . . . . . . .  ~k~fAI S ~ HAYAS~r S A.~D SHIMA]H ]~ peratures G r a n h i t e  a lways  s epa ra t e s  a s ' a  p r u n a r y  , • . . . . .  ~ ' ~ .  ;~ ~ . . ~  ~ - ~  "~ . . -  • , • , ", -" ~ • ~ | .  • " - • ' - : ^ ^  - - . -  ca ta lys t  lnalni~s '  m a r a e m y  m e  ac~lv , [v  nz t o e  labour 
h i g h , - t h e  addi t ion of ThO:  does-not  improve  the  gas  . Physicochemical  I n v e s t i g a t i o n  of Ca ta ly t i c  Mecha" ~|$~: • rodu t f r o m  m e l t s  poured f rom' -above  z auu ° v ~ -  . • o . . . . .  . . . . . . .  , .  - . . . . . .  : ,:...~ - P c : . " toward  the  o -p-eenvermen  a t  - -100 .; the  resu l t s  indx- 

. : contraction.  C e 0 ~ . ~  es a re la tn :e ly  h igh  yxeld o£:oi 1 : .  n t s m s :  : H I .  Desorpt ion  o f  Vat ious  Gases  F r o m  the !;~]. : t o r f ' s  method o f ' ana lyz ing  the  c rys t a l s  separa t ing  f r o m  , s t~  definitel_v t h a t  the  ac t iva ted  adsorpt ion  of  H ,  a t  
an  d low yield of C~t~ whe rea s  Th0.. g ives  a re la t ively : Catal_vst Used in the  Fischer-Tropsch S y n t h e s i s  seo  ~ the me l t s  iS Criticized Owing to  the  difficulty o f  ge t t i ng  : ;~e-.hi~her t e m p e r a t u r e s  is  p r i m a r i l y  a su r f ace  ad-  
h i g h  yield of C H,  and l o w  y!eld of  0 i l . .  - abs . . !344,  : : : :~{1 ~ a good sepa ra t ion  because of the  h i g h  viscosity of  me l t s  . sorption a n d  n o t  a Solution: w i t h i n  t h e .  F e  ' samPle: .  : 
1347. HAM~,  .S. Physicochemical .  I nves t i ga t i ons  o f .  - - ,  Ph~s i cochemica l tnves t iga t ions  Of Cute- ~ 1  .:. made  between 1,700" and 2 ,500t  A t  2,500 °, quenched : P e r m i t t i n g  t h e  promoted  c a t a l y s t  - to : t ake  up  u.- b e - .  

:' Cata ly t ic  Mechanisms.  V L  F l s c h e r - T r o p s c h  Syn- .  ~ i y t i e ' M e c h a n l s m s .  V . ' F i s c h e r - T r o p s c h  :synthesis :  ':! 
thes t s  of Hydrocarbons .  Bull. C h e m .  Soc. Japan ,  : o f  Hydrocarbons.  - £~eo abs.  1346. ~ / 

: vol. 17,1942,  pp. 339-344; Chem::Abs. vol. 41 1947, - .. Phys icochemica l  I n v e s t i g a t i o n s  of :Cat-  ~ ~ :!" 
i : ' P .  4307. " : : : : • :::: . . ,  ::: ~ :: :: a ly t lc  ~IechaniCs. V I I I .  F ischer-Tropsch Synthesi  s 

, ' :  ; SPeelmens g a v e  a n  hnaLvsis 1 4 %  o f  C mos t ly  a s  en- tween room t e m p e r a t u r e  a n d  450" a lmos t  e l i m i n a t e s  
meshed g raph i t e .  R u f f s  conclusion t h a t  the  solubil i ty i t s  h i g h - t e m p e r a t u r e  ac t iv i ty  t o w a r d  the  o-p-conversion* 
of 'C dem'eases a t  ve ry  high t e m p e r a t u r e s  was  not  c o n -  i bu t  only slightl~v i m p a i r s  the  :aCtivity: t o w a r d  the  c o n -  
firmed. -Vittorf~s-Fe~C is  helieved "to be Sustenite, as  i t  vers ion a t  - -190" .  . . . .  

.._..(~ . . . . . . .  293793°--54 13 i * . . . . .  . . . .  . . . . .  " ". ! " :" 
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1 3 5 9 .  ~ Two TYpes of Act ivated Adsorpt ion of 
Hydrogen on the Surface of a Promoted I ron  Syn- 
thet ic  Ammonia Catalyst-  Jour .  Am. Chem. So~, 
v0L 56, 1934, pp. 490-491 ; Chem. Abs., vol. 28, 1934, 
p. 1588. 
There  a re  3 types Of adsorption 0f H on a promoted 

Fe  ca ta lys t  (1.3% Ah0~ and 1.59% K=0) : P h y s i c a l ,  
a t  --190 °, --183 °, and --144 °, a t  which temperatures  
10 ee. of catalyst  adsorbs 5 2.8, and 0,25 cc. H ,  re- 
speetively;  ~ y p e . . l  s o l | r a t e d ,  between --78 ° and 0 °. the 
isobar  a t  760 ram. showing a gradual  decrease from 
an adsorption of 7-6 to 5-6 co. ; t y p e  B a c t i v a t e d ,  at  
i00  ° Or higher,  an addi t ional  but  much slower adsorp- : 
l ion, the total  adsorption of both types reaching S-9 co. 
a t  100 ° iu 2 hr. ; a t  212 ° and 450 ° the  adsorption 
reached an apparent  equ i l ib r ium in less than  1 hr., 
the' adsorption being 5.5 and 3.5 cc., respectively. : 
1360. H ~ R ~ ,  R. W. Subst i tute  .Motor Fuels  in  

l u r e s  of  $5 ° and  70% yield.  The catalyst  can be 
used  50-100 t imes w i t h o u t  regeneration.  The oxy. 
gena ted  compounds are separated from. the unrencted 
olefins by f ract ional  dis t i l la t ion.  

H~SHr~OTO, G. ~ee abs. 1930. 
~364. HASKELL, G. Research = PI~ns in  Synthesis Proc-  

ess of  the Uni ted States  I n d u s t r i a l  Chemicals, Inc. 
Oi l  Gas  Jour., voL 46, No. 37, 1943, p. 1.11. 
U. S. Indus t r i a l  Chemicals, I nc . , i s  cooperating wi th  

S tanol ind  Oil & Gas  Co. in i nves t iga t ing  the separat ion 
a nd  use of  chemical products  f rom the hydrocarbon 
synthes is  process. The p roces s ing  mater ia ls  w i l l  be 
obtained from the 2 hydrocarbon-synthesis p l a n t s  now 
unde r  construction by the Car thage  Hydroc01, Inc., 
a t  Brownsvil le ,  Tex., and for  the  Stanol ind 0 i l  & Gas 
Co. a t  Hu~oton, Kaus. ~ and f rom t h e  2 uuxi i iary  chem- 
ica l  p lan ts  projected by the la t te r .  I n  a p lan t  of itS 
own the  U. S. Indus t r i a l  Chemicals, Inc., wil l  p rocess  
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m 3 o tons of coal About  6-50 000 t-0ns o f  1372; HF_~'L-E~, ~'~JH,, "CHESSICK,  ft.  Jo~ A - ~ D ~ I ~ L E ~ 0 ~ ' E R ~  
ton need" g .= -" - " . . . . .  ' . . . . .  ~.~r~ A C Adsor  don  of Ga~es on Metals  Am Chem 

• e the I G Faroenlnuus[rle z~.-~, pr~=s~ . - - -  - "- P ~ ~ " - " " gasohn by _ _- ~, . . . . .  ~ . . . . . .  ~ -rocer-~ are  a l ready  Sac. 11-qth Meet ing Ab~ Apr i l  1951. p. l o  G. 
i ,000 tons Dy ine J~Is~u~r-~-rvv=c= *" " " ' 
~5~i~ roduced i n  German plants .  The capi ta l  cost  o f  Reduced and  unreduced samples  of  ~Io powder were  

bel g ~ h o r - T r o n s c h  v i a n t  i s  about  one-half t h a t  of the  studied by means  of B. E. T. adsorp t ion  t e ~ n i q u e ~  
-the~,:,~l~'~.~ndt~strie'A-G n l a n t  and has  the  advan tage  N, A, and O isotherms were  measured a t  --l '~o and  
l .~ ,~ .  . . . .  Z:_ ~,":; . ~ . :  ~,:'in~ re-u i red  ~er  ton of ko- --183 ~ The ~I0 sample ori--.inallv 99 .9~  pure, was  
gasin. The Pott-Broche ext rac t iou  process m m use a t  reduced w i th  H~ a t  several  temperatures.  The eheml- 
the .~Mathius S t innes  mine. ~Ior.e than  85% of the  coal sorption of O= a t  " 1 9 5  ° was  t aken  to be a measure  o f  
substance is  b rough t  into solutmn. The .Uhde  process the  extent  of reduced surfuce. Samples  reduced a t  
is under development  in the R u h r  distract. B y  these temperatures  below approximate ly  .500 ehoweu no  
" a r i o u s  means Germany wi l l  soon be independent  of abi l i ty  to ehemisorb O.-, a l though  there was  a n  ap- 
Vmported gasol ine and l i g h t  oils. parent  increase m surface area. A t  about  540 some 
i368. HA~'L, R., X.~D SO~I00~ ,  T. [Elementary Range  s in ter ing was noted. I sos ter ic  heats  of adsorp t ion  

of Ferromagnet ism.]  Ztschr.  Elektrochem., vol. 45, were calenIated for  some of the rednced and unreduced 
1939, pP. 663-671 Chem. Abs ,  vol.  34,1940, p. 293. surfaces. Tbe va lue  of V= for  the  unreduced surface 

was  found to be the same for  A, N, and  O. This  f inding 
7-Fe~O~ was  prepared by oxidntion Of Fe  pentaca r- l e d  to  a disagreement  i n  a reas  calculated on the basis  

bonyl. The magn i tude  of the pr imary  crysta ls  de -  o f ' c loses t  packing of the adsorbate.  : 
creases w i t h  decreasing react ion temperature  un t i l  
finally prepara t ions  m'e obtained amorphous to ~-ray.  1373. Hr~T E.~OL~E~RiXU. Hydrogen ~Ianufaeture,  

., , Austral ia .  Jour. Proc. Aus t ra l ian  Chem. Inst., vol. 8, t he  p r ima ry  chemicals f rom the auxi l ia ry  chemical 
" 194.1 pp. 270-284; Br i t i sh  Chem. Abs. 1943 B,  I p l a n t s  The process wi l l  involve  the breaking down v m  e~ 1946 ~ 30-3 ° 

p. 54. " of the water-soluble chemica l s  to yield in i t i a l ly  Up- : When c rys t a l  iden t i fca t ion  by means  of X:rny  is :no . ~ "  ~ . .  ~ c ~ s  ~¢ a'~-~'-ribed t h a t  . reduces  H. or a 
. . . . .  Shale oil, benzol and ower alcohol c a n  a t  present wards  of 300 mil l ion lb.  per yr. of chemicals including "~s ble electron rays  are Used. The magne t i c  . ~ a ~ a . y ~ c ~ : . : ~  A~, ~ l ~ :  . . . . .  .~,, , ~ , - ~ x  ~ . , ~ ' l ~ h t  • 
: suunlv about ~A of ~ustraPlia s consumption Any large ': soh•ents pla~tictzers pharmaceut ica ls  plastics, ere, l°ngerr~I~b~it~ is measured by the  cylinder method wi th  m~xmre o . . . . . . .  ?. . . . .  ~ . . ,  ~,,~,~ ~e~;~,~.:..-_~.~ "~r~: - - -  -~ " " - • " - . ' " . . ' ' " s u ~  . . . . . . . .  • ' "  -" " - a~ hvdroc'troon~ suen ns na[ura ,  g .o ,  . ~ , . e ~ "  g . . ,  ~.--.- 

extension of power alcohol would have to use wheat  - a t  prices compet i t ive  with those from other sources. ,afferent l~eld strengtlls .  U p  to a range of la t t ice  m ~- - , ' . 2 '  ~ ~ - I "l-+ e ,ha ~ .v~Ro .n o,.n 
: as  r a w  material .  Cost  of production is  about~.sSc~xPerer " 1365. HASLAM R. T., ANn FOnnEST: H. 0.  ~iethnne by n i t ' d e s  of a lmut  30--t0 :&.. t l i e r e i s  a s~h~ j~ : r~ase t~x  ~ tPl'~n~°of°~ltc~o~e~ls ~'Pt*t~n~.~ch°~r.~r-~Yo~sc~-p~oc~ss"~s " 

: ' gal. Greater  pes . ibi l i t ies  are ~een in t e " -  - CatalYsis From Carbon .~Ionoxide in Blue Water  ~,~.~nt~bilitv which then r ise .  abo ~,,:$~o~d ' rh~ I-I ~roduced var ies  in  ~ur i ty  9 3 5 -  : 
Tropsch synthesis which however | s h o t  ve t  in  o p e r a - ~  Gas "Gas Age-Record v o l  5 ° 1923 pp 61"5-613 620. o ~ ' t [  character is t ic  of f e r roma~mt ic  substances• ~ - - ~ . . o - ~ - ~ . , . - ? ~ . ~ : ~  - : ~ .  a iaara  m - - -  - 
t ion in Aust ra l ia .  ; Chem. Abs., vol. 18, 1924, p. 321: : : r ~hi~ ~xue{.hnentnllv detexuuined value marks  t h e  l o w -  "'.'/¢ ~- ~ ~ • ~ ,. ~..+,:~o-~ .¢ xrofl, 1.0 

HAn~iso~r C. See abe, 2933. : When the H-  and c o  of  blue wa te r  gas i u  the est'elem'entary par t ic ie  at which  spontaneous magaxet i -  167!: ~E~.n,~,.~:~'~,n~o~Zi'~'~ L,~c,d~=~'~I,{~r~S~en as  a-~I'e~l;;S : 
. . . .  1361. HAi,mtS, O. P. L i q u i d '  FUels From Gas . :Syn -  : app rox ima te  ra t io  of ! : 1 in te rac t  a t  a t emperature zatien occurs . . . . .  : ~%msE'-nr[chmen't.~::*Thesis. Univ.  o~f Leeds 1943. 

: thetie Gasoline From Wate r  Gas .  0 i l  Weekly. vol " o f  290°-340 ° with Ni  as a ca t a ly s t  t h e  ma in  react ion ~ | 1369 [Str i lcture of Ferronmgnet ic  Fer r i c  Ox- ~ _ . . . .  " :. 
: 45 No S, 1927. pp. 31~32, 48 -Am Gas  J o u r :  vol. i s :  2 C 0 + 2  H==CH,+C0.-+59.300 calories. Approxi- ' |  ~d~ ,  -~-Fe:0~] Ztschr.  'phvsik.  Chem., v01. B--14, : , - - .  :~ec  aDS. ~ v . . .  ~ . . : . .  

' 126 1927 p 566 P rog re s s  in Gas Tech: pp 13 20 m a t e l y  ~ of the  CO present  reacts according .,to ~,1 ~ ' ~ ' , , ~  ~ 1 ~ ; o 6  Chem Abs. vol  34 1940, p 666. 1375. H~exEn --=. [Influence oa the Gram ~ o h ~ y  ox : 
ChUm :&bs "vol e l  19o? ~ 2735 ' . . . .  : :  C O % 3  H.~=CH~+H;0+4S900 caiories Wi th  reduced ~1 : ~ ' : ~ ' " ' -  ' - - - '  - ~ ' ' - ~; . . . . . .  ~ C r a m  •Coba l t  CatalystS.] : F I A T : R e e l - K - 2 9 ,  t935, xrames 

: ~ . . . .  ' X ,  ~:~ .~ ~,.~,~.~.-~h ~'~ tbo" ~roduot~.,~ of ~vn: ~ i  aS a eaL~lvst ti le opt imum condit ions for  the Con- ; | :  ' x-ray, s tudies  o r  7-~e- 'u~l 'el~e~tIor~mi~ ~t~e~'~ne~ : 6 939-6 990, p B  70,2i$; T0~I  Ree ! _'296. : 7 
~.~ .~V~XV ~ r ...... ' ........ ~ ........... - • • m Fe ~ J  ~ r ......... • "~ ' " - 

: ' :  • " ~ q h ~ t | p  1~1'1a]¢~ ~n}~ ~ases and-c0al . . . .  . . . . .  ~ vers ion of.blue gas to CH, a t  atmospl~erle pressul 'e is :-~ an Fe  arc, and  xxo ...x . ~ ^ , {  • e . X  r~ar~¢'tivelv Influences of  v a r i o u s  s t a r t |  g substances and add*- 
1 7 " ~  ~ L. "~°r Y-.~'~'-Y:~: U . . . _ : . . : _ .  ' :: a t ime of contact of 10 sec. a t a  temperature  300?r-330 °. i |  " ~ = $ ' 3 1 6 ± 0  ~004' ~.;~a~_u.vu± a[~(.~-~:.,F:: . . . . . . .  2..:~ ~ : fihnS nnd of Various inethods:of precipitation, w a s h i n g , . .  ":- 

~::[ARTLE~: J.~. Re('  aD~ l ~ l  1@~5 n n a a im ~ ~sentxal d ffm ence ~ as foun(I in la~nce const -- .~ I of ' '; ~ " '  " ~ U der these  eonditio s, the gas: wi th  ~ gross he  " g - : : |  : , ~ o  e.~ ", i ' ", ^ ": . . . .  ',~. ':,L'~.": ~ormin," and reduction upon the gra in  s01idificatio _ 
1362 HAnTXER SEBERInlt 1~ AND KoCH H [ H i  h " ~ a l u e o f u ° 0 B  t u e i e u  f t  i t 0  lm~thecomxosi t ion  " intensity d is t r ibut ion  in t h e ~  sampms. ~ o . , : ~ - ~ - ~ . : ,  ~ ,  a.~'~,^-~ , '~^--+-~*~L.n,e t~u,,~-+efl . 

: Boi l in  0 i l s  " Ko asin 11 Obtained in tb Benzine CH 47 o'::H.' ":-" P(~. ~ ' -  N '  4 I ~ c l ' e a ~ i n ~  ~le  res'- ~ : 1  " d _~i effort:diffraction imwder d iagrams showed new : ~..e .... . . . . . . . . . . . . . . .  . , o . ~  a r ~ : : _ . ? , , .  . . . . .  ..... : .... i ~  
. . . . . .  , g ( g ) . . . . .  e . . . . . .  ,, c~ . . . .  o,  C . ,  , ~, r. ~ ~ P . an e e  he r  can be ex la ined on t h e  1376 ~ [ E x a m i n a t k n  of Kiesel~uhr.] F I A T  , . .Synthesis  of Flscher-Tropsch as Fue l  fo r .D*eSe l ,  sure  up to 35 p. s: i ,  l m s  l i t t l e  effect o n  the u l h m a t e . ,  Interference pat terns .  T . .  - P ' . : • • - . .~" ^..X ' . •  ' - ^ - -  ~-- - ^ o ~ .  r c ~ t  ~oo] 

~Iotor Operat ion.] .  Brennstoff-Chem., vol.-13. 1932 co 'mpos i t i en  of t he  g a s  except  to reqif i i 'e  a Slightly ; ~ : |  assumpt ion 0f  lower symmetry or a . la rger  e~emenmry : Reel  K-'2'o, ! ' ~ ,  zmme ~,uzv, ~ ~ , - ~ ,  ~ . . ~  . . . . . .  
, pp. 308-310; Ges: Abhandl. I~:enntnis Koh~e, ~:ol. 11, l i igher  temperatm'e for  a given product. A t  the above :  ~(~| Cell. S imi la r  resu l t s  were found m AI=O:. - . -.. . . . . . .  296. =: ..... : : '  '~  Of earn mla t ixe  -~ashing ,: ':~ 

1934 pp 537=541. Chem Abs vol 6 193_ p 5733 temperature  range the energy lo~t in  the conversion ,~ |  H A ~ x C  O ,~ce ab~ 3210i 3214, 3215, 3297. Compilat ion of the resul t~ I ", " " - 
: Const*tut" ion, p b v ~ i c a l  . . . . . . . . . .  a n d  fuel  nr0nerties o f  amounts  to °O% of tbe total  i n p u t -  : ,kt t l i is  t e m p e r a t u r e .  "~].~,, ' : ' ~ ' ~ '  ~ * ' ~ ;  ~ L~OLDE~,"~ . . . .  T,,- . ~ ' ~  . . . . . . . . . . . . .  ~z ~z ,:.AXV . te~ts~ on different, test  portions. 0f k i e s e l g u h r , .  . withDif.2 

: -  K0gasin I l w e r e  investigated.  Disti l la ' t ion curves a n d  the re  appeal's to be no C (.]epositel ~ on the  eatalys ~ ~ , ~  : 137~0~H~w~/A '(~ "' Convel:sion, Of A[ethane to Carbon ,: different .c leansmgfpPa~?~t2~sQs~2~ ~Xv~:~'~bl1~fm.en t 
: '  ,. behavior : in  motor tests are Similar  a n d  equal to-those. ~.'ne i m p u r i u e s  p;'esen~ in.tt2e 'cameo wa~e}" ga s nay v :~.~] - .  ~:r~n~xide :and ~vd rogen  Ind  Eng. Chem., voL 24, " zerences m-~¢~ ~ i ' ~ t o  a.~..-: . . . .  7.-~- ,-.' : : -  :~ : : ; 

: - " obtained with a gas 0il. : : : : .  .... n i t r e  e~ec t  on the vigor  or toe  cataJy$t.~ , 'xals process. :~;<~ := :  . . . .  ^^ o- ~, ~ ~ "m 193 ~ - 1717 - " types oi  nozz.e . . . . . . .  . . . .  
520 lu3 o pp ~-_ -.waen] . . . . . . . . . . . . .  , ~- , " " " : . ~ _ . . - _  : _ .~ ~ . ; . .: h a g  an efli~ie~icv of earbure t i0n  w b e n  .producing - ~ |  : _,. . z . . . . .  . . . . .  - "- -~ -- - ~ 7  " [Thorium: Content  of .Mixed Catalvsts . ]  

136~ ~ASCHE ~ L; A~n ~ov.~'nv l~ ~ ±nspeenon  ~ t . .0~ . e  h~ ~% *x,~ ~ ~a h,~,:o..~oa *0 S0% ~ |  " " ~ . ~ u  ~--le ~rbee~s has been developed ~or ~ne con-, - . . . . .  :2- ~ . . . . . . .  : ' - ~  - ~  v n  - ~ o ~  - 
. . . . . .  of the 0xo P l a n t  a t  Ruhrchemle A - G  0berhau~en- . . " "n ~ - : " - " ~team or CO. m t o C O  and H.- The - , . . . . .  , . . . .  ' : ~ "' - ' --  -- ~ A ~  ~ - ----~r~- ~ -  . . . . . . . . . .  , by  washing  out  the  CO.- nndex pressme,  tbus  ra l s l  ~ ~ version of CH~ and ~ • - . . . . . .  ream Reel 096 - " 
. : _~o~en. ~1o~  r~ept..x-x) ll-~to, ~ v ~ 0 ~  pp.;  r ~  ~vu; ~: , t h e  hea t ing  value to 834 B~ t. u. W i t h  coke a~ $9.00 p e r  ~ 7 |  : process is i n t e rmi t t en t ,  1st  b l a s t i n g  the cataiys~ ~vm~. a - : ' :  :. . " .  : ~ l  m,. ^ in~^n.  in ~ mixed T h  M~ ca t s  r 

. ,  . 'l'U.~l ~eel  19 , . :  . :'- .: ' to n :tl~e mater ia l  cost of the process wi l l  'be equal to the : ~ | :  gas-air mix tu re  followed bY mJ .ec!ing.the~r~C~°nos~t~xd / ; :  i V ~ t ~ e ~ u c ~ ? ~  ~'~/~T~ll~ is~.~thout  notew0rth~: inf iu . . . . . .  
~::- . . . . .  T h i s  p l a n t  i s  owne d :,jomdY: by the Ruhrchemm:  : ma te r~a l  :cost Of oil ,  carburet i0n when gas  .0~I costs . ' , j ~ / . :  ture rata the  ca ta lys t  oeu. ~am.ys . s  : ~  . . . : .  r~ .~ . . . .  r "L_ -^,~ ' - .  ~ a L h  : : " ' 'i" i 

. . . .  10O0Otons xer e a r o f p r 0 d u c t s w i t h i n 3 m o  0 1 e f i n s o f '  -~ , ~ -o , ~ , , ~ . . . . .  , : ~i|:: '~: 900 ° "1060o: in  which range-neath ,  theoret ical  c o n v e r - : -  , r r v ~  of K i e s e l ~ h r  on t h e  Catalyt ie  Etfieiencv of , I Y . : , ~ e , s  a n ~  ~ue~ ~eennomgy .nn  ~ n g  unem. vv,.:\¢%:, ~ ~ : r~ , ' • . . . . .  ' "  : : - ,  - - ' ' -  " o : " :' m e  7~040-: :  
: , : ' t h e  C~-C~, fract ion obtained by : e r ackmg in  a Dubbs- ' 16 19o4 n .  749-753 • t h e m  Abe v01 18 1924 k~:'~. %.'slons were obtained. " : . . . . . . . . . .  : . CatalystS.] F I A T  Reel  K-29,. 1938, fxa s , - 
• : type furnace of 'a C.-0=C~ Fischer-Tropscb: frheti0n ' T,:'o~a~-: ' : ' w '  :,. : . . . .  v ' " . . . .  ' ~'~:9;|~I:,~"'~ ~ ; ~ - g ~  Sec abe 1344, 1345, 1346 1349,  7047  P B 7 0 2 1 8  TO~IRee1296: : :  " ": , 

are treated wi th  w a t e r  gas in  the l iqu id  phase a t  , . . . .  ~: . . . .  :. ' :~ ~ ;: : : ~:~}~,.,  .~;. : ~ , ~ . . . o ,  . . . .  : : : : . . . . . . . . . .  ~ :T'+ ~ ~ . ~ a  hv t ~ t ~  thab ' the :method  o f  redue- ' • . "  " " • " t he  ':~ ,~, ~' 1350 . . . . . .  , . . . . .  .~  . . . . . . . . . . . . . . . . . . . . . . . .  approximately 150 atm to produce a mixture  o f ,  .. B t l e f 3 e v a e w : o f  research and.de}.elopment.xn _ a ~ : , ~ i  ~ - oJ, ,.n~ -~ .~ ~** " " t lnn of eataiy§ts with kieselguh#~-as carr ier  substnnce ,: , 
' : ~tr. iffht:chain al inhatte •aldehydes and  ket6nes the :neiu oI Iums and eomous~lon. - l~lennons ~ e r g m s  au~ ' ~ ' ~ : ~  J~XX~s ~ ~ e  . ~ .  ~ ,  ~ - ,  . . . . . .  . - -  . ' . . . .  : ~ _ , . . ~  k i ^ s e l  

. . . . .  " - - - - - - - - O = - -  - - - -  ~ "r ~ " - =: t h e  s - n t h o l  ~rocesses • • . ' :P.~¢~.,~U~ ~ , _ - ~ ]cais Meet s~n the t i c  - i s  w~thout muca  mnuence, wnereas ,  o~ ~ ~ e  ~ . . . . .  . ~:'1371: ]qXYXES: . . . .  former:  of which a r e  reduced to t n e  corresponding 5 p . :  ; : , ". ,. ~ f ~ ? i k  ~V..: w o o u  wnem $ : formor~ of whiel 'espending-' . . . .  
. . . .  ' aleut'his., ~iems of o i e ~ s  of approximately 5 0 ~  u r e  ' ~ - ~ s s m ,  .~. See abs: 2213b.  : . . . . .  .~i 

, obtained in t h e  cracking un i t  a t  400°-450% The con- . ~,~v ~ . . . .  " - : ':- "~ -~''" : "" • . . . . . .  "o h ata .... XlATZFELD ~ G 0 a l  processing in  ~e rm~a~ ;  
ve r te r  ~s charged w~th a 50% suspens~ n -of t e c " ," ~ h ~ . . 7 . n '  7 10~" nn o ~n .  ~ 1  ~.~hnn~ati0n;= 
l y s t  (90% CO, 7% Th0:,  3% MgO, depos i t ed  as ca - : _ . ~  ~2.~ " " ~ v 7  ~ ' .  * "  -~ r?  . . . . .  - . 
bonates on kieselguhr) in the l iquid olefius, and water  ' ' • • " " ~ " ' '" '  

: = , i:i. :gas is :  admit ted a t  the. bot tom a t  150 :aim. pressure.  ~ " Processing Of coal a s  re la ted  t o  the  4-Year Plan  i ~  
Temperatures  range 150°=180°, the h igher  t e m p e r a - :  discussed. Low- med ium -an ' d  h i g h - t e m p e r a t u r e  car- 
t a re  favor ing  aldehyde product ion bu t  reducing the bonizat ion,  coal gasification, high-pressure hydrogen ': 

:i : , /  i :  : ~ield .owing to po lymer i za t ion . .The  yield of alcohols t ion,  Fischer-Trepsch synthesis , :coal  dust  engines, a ~ad: 
i s  approximately i l b  pe r  lb. 0f:01eflns. T h e  process • colloidal  fuel  are reviewed: The manufae t a r e  of gas 0~ 

; l i ne  by may  be car r ied  out w i t h  C:.H~ fo r  production of lower coal hydrogenat ion  w i l l  provide employment  f,~r 
aldehydes, par t icular ly  propienaldehyde, a t  tempera- Si000 miners  per  mi l l ion  ton of  gaso l ine  produced, ea~i~ 

1371 H~YXEs; . . . . . . . . . .  e~ - - ~ -  guhrs  examined t h e  kiese]guhr :des ignated S-11 had  ,. 
ur ~nem .~uucauon voi  -~ ~ = /  uompeti t i0n.:  Jo  . . . . . . . . .  , " t h e  best r eac t i on  w i th  r e t a r d  t0~longevity, a n d  ymio~ . .  

: Pp:109-113 : " r ' :  " 5 diagrams . ' " 
~ :Abstract ~ofa chapter  ~in voh ime  I~ o f  the au thor ' s  ' . . . .  ~la 'anese :Kiesei:" h r s  a s  Carr ier  S u b '  : 
forthc0min book A H i s t o r y  of the American Chemical  , - 1 3 7 9 ~ . . - - - ~ ¢ ~  [ o ~  . . . . .  ~ FI~kg~ - ~oel  K 29 1938 ~!. " -  
Industry,  fxea tmg of the h is tor ica l  development o f t ^ ¢  ~ ~ m e s  7048-7-056 PB'70,2181 ,TOM. Reel 296. 
synthetic M e 0 H  process beginning wi th  the  worx  w ;  " - ~ "  ' - -  '- -" : = ' : n ~ ,~  .~  0 . ~ e ~  
Pa tar t  and t h e  B a d i s c h e  CO. and  fol lowing t h r o u g h  ffapanese ~msmgunrs  a r e  espema.y  . o ~  m~hs . . . . .  
the  operations of the  E. :I duPont  de Nemonrs', "Comr~ :' ~s~b~tances fo r  c a t a t y s t s .  3 tables and 3 g r  p • " ::, 
' SolventS,  and other companies down to t h e  "1330." : [Tests 0 n ; h  New Cata lys t  Car r ie r -~  mercial 
~resent day. . . . EIrichkorn.] F I A T  Reel  K-29, 1938, f rames  7 077- 
~ : ' ~ .  H~xS ;  G. E: ' : :See abs.'2230~ ~ ! .:~ : , .  , ' , :  7,08!, P B 7 ° !  218; TOM Reel  296;: . .  . . . . .  , 
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1 8 0  . . . .  B ~ L I 0 ~ R ~ Z r  OF n S C ~ Z ~ = T R 0 ~ S C ~  S r m ~ m ~ S l S  ~ m  ~ E ~ E ~  ~R0CESSES . . . .  

Resu l t s  of a ca ta ly t ic  examina t ion  of  catalysts ,  pre-  : 
pa red  by use  of a new c a r r i e r  called E i r i chkorn  a re  
g iven bu t  no t  described in d e t a i l  Compared  to no rma l  
ca ta lys ts ,  E i r t chkorn  i m p r o v e d  the  ac t iv i ty  of  mixed  
T h - M g  catalysts ,  bu t  de ter iora ted  Th  catalysts .  2 
d i ag rams .  
1381. ~ [Prepara t ion  of  Cobalt  Ca ta lys t s  h~ 

Compression.]  F I A T  Reel K-29,  1933, f r a m e s  7,135-; 
7,188, PB  70,218: TOM Reel 296. 
I t  is  shown t h a t  an  increase  of the  Co dens i ty  can 

be obta ined by repeated press iug  under  d u s t  eondue` 
don.  The  influence on the  ac t iv i ty  of  such compressed 
ca ta lys t s  i s  sti l l  being examined.  2 graphs .  
1332.: ~ .  [Use of Nickel  an d Cobalt-Nickel Cata-  

lys t s  in  the  Gasoline Synthesis .]  F I A T  Reel K-29~ 
1933, f r a m e s  7.316-7.319, PB  70,213 ; TOM Reel 296. 
I t  i s  possible to  prepare,  by use  of  appropr ia te  acti-  

va tors ,  a mixed  Co-Nl ca t a lys t  w i th  more  than  5 0 ~  
Ni, which, in  the  normal  p r e s su re  synthesis ,  does n o t  
produce a sumller  yield compared to the  pure  Co cata-  
lyst.  :A Ni ca tu iys t  of equal v a l u e  cannot  be m a d e  a s  
yet. The  react ion of the Co-.-%'i m i x t u r e  in thee m e d i u m  
pressu re  process  has  stil l  to be worked  out. I table. 
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Cata ly t ic  effect of Nf on the  reac t ion  ~ O ~ N ~ + 0  
is  suddenly changed s t  the  Cur ie  point, whe re  the  
a m o u n t  decomposed increases  rapidly•  This  is  another  
example  of the  theory  of  t he  change  of r eac t iv i t y  in 
t r ans i t i ons  t h a t  do not  r e s u l t  in the  c h a n g e  of  the 
la t t ice  s y m m e t r y .  
1336. HSUv.~L~, J .  A., A.~D SA~FOan, F. [Effect  of 

F e r r o m a g n e t i c  T r a n s f o r m a t i o n  on t h e  Cata lyt ic  
P o w e r  of  Nickel  in the  Reac t ion  2 C 0 = C 0 ~ + C .  I l I . ]  
Ztschr .  phys/k .  Chem., col• 29, B, 1935, pp. 455--463; 
Chem. Abs., coL 80, 1936, p. 369• 

F o u r  k inds  of  Ni  ca ta lys t s  w e r e  prepared a n d  tare-  
fu l ly  analyzed for  impur i t i es .  T h e  Cur i e  point  was 
de termined fo r  each. The  reac t ion  2 C 0 = C O ~ + C ,  
catalyzed With th is  Ni, w a s  then  studied,  and,  a s  with 
o ther  react ions,  the  r a t e  inc reased  s h a r p l y ~ a t  the 
Cur ie  point. The  effect of impur i t i e s  on the reaction 
also was  studied,  as  well a s  t he  condition of f o r m a t i o n .  
of  N i  carbide  and  i ts  effect on :the reaction. : 
1387. HEDVALL, J .  A.. A~n HEDI.',-. R.  [Fe r romagne t i c  

Conversion and Catalyt ic  Act iv i ty .  IV. H y d r o -  
g e n a t i o n  of Carbon Monox  de a n d  Ethylene  Over 

• Nickel  and Carbon Dioxide  F o r m a t i o n  F r o m  Carbon 

C steel,  0.9%, 0 1 5 %  Si, 0.0056% N• Mar tens i te  a g e d  
at  200° g i v e s  a fine dk~persion of  hexagonal  F e r n  bu t  
no Fe~C. Above  300 ° the  r eac t ion  product is  Fe~C. A 
specimen a g e d  a t  200 ° s h o w s  both F e r n  and  Fe~C 
af ter  30 r a i n .  a t 3~0 °. A mechan i sm is  s u g g e s t e d :  

(I) Fe+C.o~,,o~, -}-N.o,~,~0~, martens i te ,  -*Fe~ or 
F e , ( G N ) + C , o , . , - ~ ;  (2) Fe-{-C,o,~,,o., ma r t ens i t e ,  

4 ~ °  y 

G~-~%~.o~ot~on. T h e  p repa ra t ion  nf  sa t i s fac tory  su r faces  
involved ( 1 )  abras ion t h r o u g h  4/0  me ta l iog raph ic  
paper ; (2) e lectrolyt ic  po l i sh ing ;  (3) etchthg 60=-90 sac. 
in 2 %  HC1 a n d  lc/c FeCl~ in  M e 0 H ;  (4) r ins ing  ( a )  
50: 50 .~ Ie :CO-Me0H+9.5 /~  H C 0 0 H .  (b) 50 : ~0 i~Ie.. 
C0-bleOH, ( c ) d r y  C~H,; (5) d r y i n g  i n a n  a i r  blas t .  

HEIX, L.B. S c r u b s .  701a. 
1391. Hr.~E.~.~,w,  F. Fischer-Tropsch Hydroca rbon  

S y n t h e s i s - - I t s  F i r s t  Development .  petrol ;  Refiner ,  
col. 23, No. 1,1949, pp. 126--127. 
B r i e f  accoun~ of the  p a t e n t  development ' of t h e  

Fischer-Tropsch  p rocess  w i t h  b iographical  n o t e s  nnd  
photographs of  tbe  i n v e n t o r s .  

• requi red  f o r  f u r n a c e s  and  con ta iners .  The  Influence of  
cata lys t ,  t empera tu re ,  and  p r e s s u r e  is  discussed.  

HELLnn~0eF~ .T. SCC abs. 163. 
1398. HEALER, O. [Production of Water Gas and Gas 

fo r  S y n t h e ~ s  F r o m  Pu lve r i z ed  Fuels•]  Chim. e t  i n d .  
Special  No., June  1933, pp, 466-467; Chem. Abs.,  col.  
27, 1933, p. 5937. 
St`cal led cel lular  g a s  producer ,  G e r m a n  P a t e n t  

520,739, i s  described. In  .it a h igh-grade  w a t e r  g a s  can  
be produced by  in 'eat ing pu lve r i zed  coal w i t h  s t e a m  
superhea ted  to  1,000 °. W i t h  a specially des igned  pro-  
ducat  and  a i r  hea t ed  to a h i g h  temperature ,  g a s  of  
sui table  composi t ion  f o r  t he  syn the~s  of  I~R=/~ can  be 
produced d i rec t ly  f r o m  b i tuminous  coal. By  combin ing  
the  process  w i t h  a t r e a t m e n t  w i t h  0~, w a t e r  g a s  vh~ 
tua l ly  f r e e  f r o m  C H ,  and  N :  a n d  suitable for  t h e  pro-  
duct ion  of H~.can  be produced.  The  poss ib i l i ty  o f  
easi ly  r egu l a t i ng  t h e  t e m p e r a t u r e  and the  a m o u n t  of 
s t eam p e r m i t s  ob ta in ing  a m i x t u r e  of CO and  I=L. for  
the  synthes i s  of ~ I e O H .  Gas i f ica t ion .and  c r a c k i n g  of  i 
t a r  and  minera l :0 i l s  can be ca r r i ed  Out efficiently. T a r s  : " 
and  mine ra l  oils can  read i ly  b e  t rea ted  to obtain e i ther-  
a h igh  caiot i f ic  g a s  Or m i x t u r e s  of hydrocarbons  wi th  : 
h igh  gaso l ine  and  benzene c o n t e n t s . :  : : 1383. HECY:EL, H :  [Influence of Kiesel~d~r on the  ~Ionoxide Over  the  H e u s l e r  Alloy,' ~nA1Cu~.] 

o^ f m Ztsehr  pl vs ik  Chem col 30 .  B. 1935. pp. 230-281; • i :, Act iv i ty  o f  the  Catalyst .]  FI&T Reel K -  u r a e s  b " , . . . . .  o o.~ 
T 0 ~  Beel  o.~7 - ' .C em A l s , v e l .  30,1936, pp 16.1-16-_.  

103-103, 1937, PB  70,211'; ' ' -~ • R a t e s  Of the  react ions  change  d iscont immus]y  a t  t h e  
• T e s t s  Were m a d e  cover ing  chemical  c o m p o n e n t s .  

: :: ~ phys i ca lp rope r t i e s  n~icrQscoPic s t ruc ture ,  and a c t i v i t y : ,  Curie  point  when  t h e ' f e r r o m a g n e t i c  propert ies  of  the- 
ca ta lys t  disappear .  A c omme r c i a l  thermal-conductivi ty 

• " The  solubil i ty in acid and H : 0  has  no inf luence on t h e :  a p p a r a t u s  w a s  used successful ly  fo r  a n a l y s i s  of  the" " 
act ivi ty .  Phys ica l  tes ts  showed t lmt  a h igh  loss o f  CO-C0~ m i x t u r e .  : 

i g n i t i o n  d imin i shes  the a c t i v i t y  of tbe  catalyst .  . : 
:: . . . .  : :. s t y  abs: 402, 2875, 2 8 7 8 1 .  : : .  : 1388. HEnVALL,. J .  :A.: 2,,NB BYSTR~[,  H .  [Ma~-metic 

T r a n s f 0 n n a t i o n  and  C a t a l y t i c  Act iv i ty  Y '  Course ::* 
HEDIN, R :  S e e  abs.  1385,'1387. ~ o f  the  C a t a l y t i c  Hydrogena t ion  of  Liquid Unsat- 

i :7 . ~ • i : " : H~v~z.~: T . y .  Sce:abs.  2319: - :  -' - : u r a t ed  Compounds in the Reg ion  of the  Cur ie  In t e rva l -  : 
. . . . . .  " ~ -- ~ -  , .  ~ , ; , -  ~. r,~',, ~ -~ .  rr~.,,  s ." : o f  Ferromo~metie  Cata lys ts  ] Z t~eh r  hvs~k Chem 

~ r l y r e  COl 41 B 1933 pp 163 166 Chem kbs ~ol 83 : f o r m a t i o n  and Ca ta ly t i c  Acti- i t . - .  ~ I .  C a t s . t "  ": :193"9 ' 4  ' " '" " - ; " " " ' :  " ' :~ 
' ' • : E x p e r i m e n t s  wi th  M~O.Fe.O~ and  Dif ferent  K i n d s  of  , p. 58. :: :.! - 

: .: ' : "  ~Iron and Steel i n  tbe  Region:  o f  the -Loss  of The i r ' :  : : ~HYdrogenaden  o f  cas tor  oil and  cottonseed~0il was ' 
F e r r o m a g n e t i c  Propert ies .]  See abs. 1389: . . . .  s t u d i e d  i n  t h e  presence  of d i e  ca ta lys t s  N i -Cu '  and 

1392 HEIXE-MA=~N H D i g e s t  of United ~tntes  P a t e n t s  • • "" " " "~"  " " ~ "  " N a t u r a l  Ga~ and  H ~ L m ~  ~V ce ab.~ 3064 on t b e R e e o v e r y  alia P r oce . . .mg  o ~ . . ~  , , -  • ' " ~ ' ~" " " 
~ I t S  Cons t i tuen t s  a n d  o n  Hydroca rbon  Synthesis .  1399. H E r ~ E n s  C. 3., CLAr~. A., .~.wn A L a S . W . R . C .  

~ * r o l  R e f i n e r  vel °3 No 7 '1044 p p  17 °,  174. 173 Cata ly t ic  T r e a t m e n t  of  Synthetic. Gasoline. 0 i l  Gas  
~ v , ~  ~ o ~ . ~ 4 . . '  : ~  ' "  " ' : ~ '  " ' - s ' :  ' " Jour . ,vol . .  47, No.. 26 ; i 948 ,  ~ .  -..PP'S0" 8 9 , 9 1 , 9 2 . .  ". : 

15 U m t e d - S t u t e s  pa t en t s  dea lmo W*th s y n t h e ~ s  o f  WiIt~ ~!~sYdnthe~S~:b£Oleefi~C]gy'~?l~ln: o f r y g e C O e ~ o ~ .  
hydrocarbons  f r o m  CO and  H.~. 
~a~  ' ~^~o~ , ~ e ~ s e ~  for  the Com'er~i0n of p o u n d s  x e m a i n i n g  the re in  ~nust be removed a s  they ~ ; 

; ~ fe thane  tO H y ( l r 0 ~ n  and  C a r b o n  ~Jonoxide.  Pe  trol.  : h a : ;  aPrO~rr~est Unld :S~a: le  ]~n  a o n ~ r t h f e ~  e l r a o ~ c ~  . 
: Refiner,  col. 23, No~ 1~ !9  ~ ,  pP. 3v-36 ; Chem. Ab?., does  n0L ma te r i a l l y  affect  the: oc tane  r a t i n g  of  t h e  fuel  , 

..~ v01. 39 1945,.p. 2391.. : - :~ - - :: ::: : :-_Any m a j o r  impro~ 'ement  ill ~ c t a n e  r a t i n g  o f  t he  syn- 
Rev iew w i t h  16 rats .  : ' ' . the t ic  gasuline,  th~irefore, r equ i r e s  improvement  i n  the  ' : 

• i394 : : D i g e s t  of Uni ted  ~tates P a t e n t s  on H v -  : r a t i n g  o f  t h e  hydrocarbons ,  present`  I n  t h e  c a s e  of 
: arogenauon" " ~--r--~.- :-' oz ~ ~vurocar~on~~"~ 1" ~ a ~  ~'~-rO"~b0n- l~I'ono~id'e. . olefin~::this:is~, mo~t~ readi ly,  accomplished by is0meriza-~ ~ .:~ ' 

Petrol  Re f ine r  col ~5 N o  1 1946 pp 163 170- 17 ° " tion. T h e  Pare0 ca ta ly t i c  desul fur iza t iou  process  :we. - 
. ..., ~ ~; o.~..L '.,~ta~c' a" nts ~r0m 1944 /investigated in connectiou with this upgrading of ale- " 

• r~A~. v A --.~ ~-o~--~-, w r~f..~ Pd-Co and ill the re-ion of the n,~ ,,~ t~_~ao.= :, ~ Aestrac~s o~., um~eQ ~ ~ S P ~e , ~ finic synthetic gasolines. Briefly this process entai] ~ i 
.... T r a n s f o r m a t i o n  a n d  C a t a l y t i c  Acth~itv• V C o u r s e  200°) - A sudden increase  in  the  c a t a l y t i c  ac t iv i ty  is i ~ : : and 1948. _ " . .  . a mi ld  vapor -phase  t r e a t m e n t  o f  the  .gasohnej; over  : 

• : of t h e  Cata ly t ic  HYdrogenat i0n o f  L iqu id  Unsatu-  ': noted a t  the  Cur ie  point` : : : .... 1395. H E I S E ~ E n O , . _ ' W ; . A  [Tl.~eory %f9~OmCah~e~eU~s J bauxitde t e~a~Y_~o0The ga~o~s~SeVr~Pe~eZ~avAnars%r~ e 
' r a t e d  Compounds i n  the  Region of t he  Cur ie  1389. HEOVAI.L, 3..~.. Alan BER0 A [Magnet ic  Trans-  ; . Ztschr.  Pn'v~szk,, ~ol.~'~, ~U-~, PP' " : , ..-, ., : nea~ea ~o ~ . ~  --i_.._~ , .^~ -~: on ~ 1 ~ : ~  

: " " format"  - - • ~ col 2 2  19-~ p ~ . . . . .  passeu  rmrougn ~u~ c a ~ , ~  ~ ~ .  ou-~u u . . . . ~ . ~  . . . . . . .  ..... ~ I n t e r v a l  of Ferromagnet*e C a t a b  s t s . ]  See abs. 1388. . ~ mn  and  Cata ly tm Aet tv , ty .  :Y1. Catalytic _~ " ' " . . . . .  - . . . . . . . . . . . .  : . . o  ~ ,  ~e on-a l lan  ~ r  hour  ~e r  col  of . . . . .  
; ~  : - 1384 H E o v ~ r J , ~  A ,  X~'n G ~ s ~ v s o ~  E [ C a t a l y t i c  : E ; x p e r i m e n t s W ' i t h  Mg0"Fe~O, and  Dif ferent  Kinds 2 : A ~ .  a~ temPt  to e._x_-l:lam th%W%ssmo~ecu:arofc~aan on "c~tal~s~. o r t a l ~ p r ~ i m a ~ e ~ Y ~ S ~ 5 0 b b l  of ga~soline l~ r  

Ac t iv i ty  and  Fe r romagne t i sm .  I . ] - '  Svensk Kern.. :  . : oz ~ron ann ~teel in the  Region  :o f  fl~e L o s s 0 f  The i r  .:~ :: m e  Des!s: OZ. a quantum m e c ~ : ~ ? ~  ~ v ~ ' ~ ' . ' ~ ' ~ : ~  . ,  ~ :  -:~,, ~ ~'~,~v~e ~er  day  T h e  resul t s  show a~consider - : - 
: T id  col. 46 1934 . 64--65" Chem Abs col .28 ~ ' e r romagne tm PrOpert ies.]  Z t s c h r ;  physik:  Chem., ~ Precesssmular.totna~recenuhaP.p.nea.°Y~elt~e~: " n ~  ~'C;~_~::'.'~:ja~.~n':~'^~.~Z~~:,..,i,~,'.÷. . . . . . .  ~ : 

:" . . . . . . .  193~ n -4971 * P P  ' col 41 B 1933 pp 383-395 • C h e m  kbs col 33 ~ London to t h e  i n t e r p r e t a t m n  or nonmpomr valence  a~,~ lmp~v, =~-=-~ . . . .  = v ~ " ~  ":'~'T "~.~  ̂" ~ "  ~ ~ ' " - ' "  
. . . .  " : " . . . .  - • . . . . . .  : '  , ~ ' ' •  . " " " : ~a~'a ~' ,2o7O . . . . .  ' " ' • " " . " '-~ - - ~ ' ~  . . . . .  ~ , , ~ A  . . . .  a ~  . . . . . . .  * ,  +h~ . . . . . . .  e~'nmn~n~ttsmo _. is  ~u0ssible m u m  in  . . . .  t he  t e m p e r a t u r e  r a n g e  7uu°-75u ° ~'• an a con- - ;  

I t  h a s  been s h o w n  r e c e n t l y  t h a t  t he  r e a c t i w t v  of  . . . .  ' P " "" - ;" ' . . . .  ~ ~ |  ~- , , ~  ~" ~ ,~ ,  ~ ~ e ~  ~,*~,~a '~ ~neh tha t  each a tom h a s  s tun t  flow r a t e  of  1 5 col gaso l ine  per  col of  c a t a ly s t  ~ .  
, solids i s  i nc reased  by p h a s e  t r a n s f o r m a t m n s  t h a t  do ~ ^  e c t i o n s  o f _  CO~=0..=2 CO, C O - F H . . = C + H , 0  and ~ | .  : s t  ~ ,~ +~ e ' , ~ ¢ .hhs r ~ -  null [9~ t h e  urinelnal o u a n t u m  : ' n e t  ' h r  " Doubl ing  the  flaky, ra te .  and i n c r e a m n g  the  
: ' : .  . . . .  :: no t  affect  t he  la t t i ce  s t ruc tu re .  Hence  i t  i s  i m p o r t a n t  . ' ~ u + o  ~ , = C H , + H . . 0  were  s t u d i e d  on  t i m : ' c a t a l y s t S ~ l  . ;,=L.~.:L~^~ ,~q~Z~'; .q~--~oA%~¢i~]~ f o r  th*e m a ~ - e t i s m  : ' t ' emporature  to  850° F g ives  about . the  s a m e  oc tane  Ira- ..: : 
: :  . . . . . .  to i n v e s t i g a t e  whether  t he  d i sappea rance  Of f e r r o m a g - s y n t h e t i c  Mg fer r i te ,  p i g  Fe,  a n d  a W-Ca ' s t ee l .  The~j~.~|: . . . .  [ [  ~ ~ Y ~ h ~ 2 ~ [ ~ n n . ~ ' t o ~ e t h e r  do n~ t se r~ ' e  ' -  provement-  - IS  is  a s s u m e d  t h a t  t h e  i somer iza r i0n  i s - :  
: :: ne t i sm produces  a s imi la r  change.  F o r  th i s  purpose  a e u v i t y  o f  the  :catalYSts inc reases  a~; the  Cur ie  p o i n t . ~ . : [  ;. . ~ . ' ~ '~ '~7~ ,~ : : anc lTCo-~ f rom all-the 0 the r  mate-~  :: ~ r i m a r l l y  a sh i f t  o f  the  double:  bond r a t h e r  t h a n e  ". : 

. . . . . . . .  bu'~SFe;~-~i~ an*d'Co s a t i s f y  these eondRions. ~ T h e  "~ b r a n c h ! a s  of: E~e chain . : .  I m p r o v e m e n t :  w a s  n o t e d . i n  

: :mtis t  be .< 
. . . .  i to d i s t ingu ish  F e  Ni~ 

exper iments  w e r e  m a d e  on the  reac t ion  N..O=N.*-{-O : H~DVAn~, J .  A., X~D HZDZ~, R . :  [Fer r0magaet ic~ ' :~ .~ ; : : r la l s  bu t  F e  :lNi, and 
. ; :  ~ : ; .  : w i t h  pu re  N l ' a s  the  ca ta!ys t ,~at  830°-380°, since no , : , C o n v e r s i o n  and  C a t a l y t i c  ActivitY• I V :  . Hydrd' : i~ |~:~'~<:presentual~r is  therefore,  r ega rded  by He i s enbe rg  a s  . :theblendingvalue0fPercotreatec~gaSolinewith.p01Y- , .... 
: : h l tera t i0n in  the  N[  lat t ice h i s  been obse rved  i n  a .:. g e n a t i 0 n  o f  Carbon Mon0xide  a n d  B t h y l e n e  0 v e r ~  ' ~  l~reltmin~ary, and '  fu r the r  development  is promised• • m e r g a s o l i n e ,  the~--um content~.andthestoragestability. 
" - ' t e m p e r a t u r e  i n t e r v a l  0f 1,000 °. Be tween  330 ° a n d  ~ a o  th~ a . . . . . . .  "+ ' , ,  W . . . . . .  t . . . . . . . . . . . . .  0x . . . . .  N icke l  a n d C a r h o n  Dioxide  F o r m a t i o n  F r 0 m C a r b 0 n ~ , ~ ! [ ~ ! i 3 9 3  ,HELn~W [Pl '0duetion o f  Oases for  Syntheses  ] ": T h e  oxygena ted  c o m p o u n d s  or iginal ly  p r e sen t  i n  t he  ::.=; 
" i  . ~ : . :  .: . . . . . . . . .  ~ . . . . . . .  ,~, . . . . .  ~ . . . . . . . . .  . . . . . . . .  p p  . . . .  " "~u°n°x~aeuverzne~euslerAll°:r':MaAlCu~']~ee~'~:~'~'~'^'~" ~ ~~ ~Jhem Ahs~*~"~vol 33vm 1939~ ~"p ~ha~°-~ 1939 pp ~ 435--43 v" synthe t ic  gasol ine  a p p e a r  to  b e  decomposed tn p a s s i n g  ~: :: 

• ' m a t e ] ~  359 the re  w a s a n  a b r u p t  r i s e  in  the  decompos i -  i ':. abs. .1387.  ~ . ' ~ : ,~ :: : ' .:" i~-Z~'.~=:~.~*~2 ~" . . . . . . . . . . .  -~ ' :  ~ ' : " ~ "  .'-~,' ' :  " . . . .  t h rough  t h e  ca t a ly s t  bed, a s - i s  evident  f r o m  the.  eom~ ~::: 
r i o n - ~ m p e r a t u r e  curve. T h e  Cur ie  t e m p e r a t u r e  f o r  : " H F ~ V ~  X ~ ~-- ' ~ - ' :  " - ' : - - '  : - ~ ! ~ : ~  . . . . .  " • ~' ~ ' ~ " "~ : :" ~ :" : position of  t h e  gas  p roduced : : i n  t h e  t r e a t m e n t .  . . . . .  : '  

• t h i s  specimen of  Ni  w a s  358°-360 °. - Control ex~eri-  - . . . . . . . .  ;L --.m~_., ~ D  ~ D F O a D ,  ~ .  [~]zec~/~.~:~!~:9:~ ,yar ious  processes  fo r  t h e p r o d u c t i o n  of  gases  to be:~..- , ~ , n  w~DP~C~s  S B C ~ s t a l ' : S t r u c t u r e  of  careen-: :  : 
• " • ~ • V " ~ = * * v ~ a ~ u ~ l ~  -~ranszormauon  on m e  ~ a m l y ~ :  ~ ~<~'~~sed in h see a re  descr ibed"  for  e x a m  ~e H or  " = ~ "  ~ ' . . . .  " : : : m e n t s w ~ t h N ~ o r O : i n s t e a d o f N ~ 0 g a  e c u r v e s w ~ t h o u t  . . . . . .  :~-:~..  s y n t  e , P , -" . " " 0 : ~ 

' . . . . .  : :  t h i s  s h a r p  b r eak  as  did exl)ernnents  wi th  N.~0 over  . ~ , a ~  . . . .  . , - ~  . . . .  ~ r ~ t u r e s  of  H= w, tb  N,  o r C O ,  acco rdmgto . the  ~V, e ,  . . . . . . .  e ~ , m  Ah~ =ol 2 4  1930 ~ 5560 . . . .  - . . . .  . - • . . . . . . . . .  . P o w e r  of Nmkel  in  the  Reac t ion  2 C0--C0~ C I I I . ]  ~.~' ' " • " "~ "nkl r ri te.  Ztschr .  Kr*st.  ( lu E n g h s h ) ,  col• 74, 193 , PPr . :' 

:- . NiO.  • E x p e r i m e n t s  w l t h  o the r  s amples  of lq~ w i t h  : - -  . . . . . . . . .  . ~ _ ~ : ~ :  PPpers, Pmtsch-Hi l l ch rand ,  %Vintershall-Schmalfeldt,  . _ - • •~" - - J ~ ~ - - ~  n a 
: . . . . .  : d i f f e r e n t  Cur ie  po in ts : showed the  s a m e  ag reemen t  be- - ~ n v ~ ,  3• A.~ H~z~-  ~R., Awn Pm~_~so~, V . ~ 2 1 ~ . : ~ u b l a g - D i d i e r ,  and L u r g i  methods .  : " ~,rom s a m  punnsuea  ny: :wes~gren  aria r n r a g n ~ e  ..... 

' ' : .  tween tbe  ~ t e m p e r a t u r e  a t  Which t h e  b r eak  Occurs ~aiid. [Fe r romagne t i c  T r a n s f o r m a t i o n  a n d  Cats ly t ie  A c t i ~ ! ~ ' : i 3 9 7 :  [Product ion of  H~droca rbons  b y  Syn- complete s t ruc tu re  de t e rmina t ion  is  m a d e  f o r  ~e~C. • 
- t h e  Cur ie  t empera tu re .  : The  Sudden applicat ion of  a : i t y . .  I I . j  HeCabs  .138~. • -: - . : : ~ ; ~ i , ! t h e s i s  ~ e-l~etrol Z t schr  c o l  3"5 1939 n n  493--495; T h e  space  group  ~s ~V16/h• Atomic  pos iuons  a r  e a t - -  
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