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combustion method has  been improved  also. Typical  • F e  o r  Co is deCOmposed by  w a t e r  vapor  into CO= 
compara t ive  da t a  for  both  old and new a p p a r a t u s  a re  H-.~ H e  fouud  tha t  f o r m i c  acid is conver ted by .; 
g iven  wi th  demonstra t ion of  the decreas ing  o rgan ic  S ca ta lys t s  and  very  quickly into H= and  C0=. In  mut~ 
content  of  gases wi th  storage.  Completely purified tes t s ,  i t  was  shown t h a t  these react i~ns eccm~ R] 
gas  also is shown to reacqui re  S f r o m  distr ibut ion on alkal ized Cu ca ta lys t s  a t  1 2 0 %  t is  further'sh~ 
systems.  For  compara t ive  purposes,  gas  s a m p l e s ' m u s t  t h a t  ca ta lys ts  of ac t ive  C wi th  a f ew % of alkali~ 
be  identical  in time, place, and o ther  sampl ing  con- drax ide  plainly pe r fo rm t h e  conversion a t  140 o. 
ditious. Ex tenSive  bibliography of  S-determinat ion t h e  conversion, the po t a s s ium hydroxide p r e s e n t  
methods,  grouped a e c e r d l n g t o  absorpt ion agents.  - the  ca ta lys t  goes Over in g r ea t  pa r t  into potassiumf~ 
2875. ROELE.~', 0.,  A~n HEe~EL, H .  [~i0st Favorab le  mate .  Catalysts  wh ich  w e r e  Impregnated  wi th  

Cobal t -Kisse lgahr  Ra t io  in Cobalt Catalysts . ]  F I A T  : si~un hydroxide-potass ium fo rma te  mixtUres in ~ 
Reel I,:-29, 3.938, f r a m e s  7,130-7,163; P B  70,218 ; TOni • p ropor t ion  formed by t h e  conversion, showed by & 
Reel  296. t r e a t m e n t  with wa t e r  v a p o r  of  the s ame  Par t ia l  pre~ 
As a r e su l t  o f  an  extensive  examina t ion  and  dis-i su re  as  by the conversion tests, CO.* and  H~ coucentrd.:~ 

cussion the  Co-kieselguhr proport ion I : 2 is indicated t ions in the  residual gas  of  the  same magni tudes  as in. 
t h e  conversion, i t  was  shown,  thus, t h a t  the  formate'7~ 

a s  v i r tua l ly  the most  favorab le  under  ac tua l  conditions, mechamsm~ with a lka l ized  cata lys ts  o f  the Fisch~)u.~r: ~::~_! 
6 tables and  S diagrams.  Tropsch  synthesis can  s u p p l y  an essential  contril 
2 8 7 6 . - - .  [Influence of  t h e  Condition of  the  lion to the conversion react ion.  T h i s  determination 

Kiese lguhr  on the Stabil i ty of the  Catalyst . ]  F I A T  is suppor ted also by s eve ra l  physical-chemical obse r -~  : 
:: Reel  K-2O, S e p t  12, 1939, f r a m e s  337-339; PB cat ions.  " ::~ 
: "  70,211 ; T 0 M  :Reel 287 . . . .  

.After a discussion of  the  possible dependence of the ': 2880. ROELZ.~, 0:, ,~:~n Se~E.~I~, - - .  [Nickel-Contain. i n g  Cobalt Catalysts.]  F I A T  Reel K - 2 9 ,  no dat~!: ~ 
ca ta lys t  stabili ty on the condit ion of  the kieselguhr,  a f r a m e s  7,302-7,307 ; P B  70-218 : T 0 5 I  Reel 296. . 
method is described whereby  the propor t ion  of  d u s t  

: t a n  be decreased considerably by s iu ter ing  the kiesel- Tes t s  show tha t  the  p a r t i a l  replacement  of Co byNl ° 
g u h r  wi th  an  Mg salt  a t  1,O00 °. in Co catalysts  produces  a de te r iora t ion  of t h e  grain 

• sol idi ty of  the ca ta lys t  a n d  that; in the synthesis the 
: 2877. ROELEN O., ANe ]~INTER~[AIER A. [Dtsintegra- ~ ,~f lo~e~, ,  io hi~h=-: ehe b-llin-" oondi#i-n's = ~ ' ~ , a  

~10 0~ ~ e ~=am .'s~ i n m e  ~Yn~nes s o~ e . e.j the  r a t e  of sa tura t ion  higher .  Extending  the  Co stock 
Ges Abhandl.  Kenntnis  Kohle  col  9 1930 pp: o17- '- . . . . . . . . .  : ___" . . . .  ~_ , ^  :, - ~ , ~  , b y  N~ m, therefore, of doubtfu l  ~alue for  a large pro- 
0£~ ; ~nem Aes• vm. 20 ~u3~ p ~u,• : duetion. • . . . .  " - 

An alkaline Cu-Fe Catalyst exposed to water gas-at 282L ROaE~S, B. A..- W~.~TZZ~. I,=...~.xD Rm~, J. ~. " 
.~0 ° showed disintegration with increase in bnik col: Magnetic 31ethods for Determining Carbon in Steel. 

' Ume. AEter : 500 hr.  its bulk densi ty 1 ad  fal len to ,~ A ,  . . . . . . . .  . . . . . . . . .  "~ 
: a b o u t  .~.~ t h e  o r i g i n a l . c a b i n  T h e r e t f t e r  i t  r e m a i n e d  ; ~ [ . ~ . = ~ , ,  ~o~. ~ e . ~ s ~ 2 , • o . .  2.~, . . . . .  p p  . . . . . . .  ; 

coaStal{t: . . . .  : . . . . .  : i  .... ~ e .  s., " . ,  , p .  , ~ v . :  
2878 Roenmx 0 '  ~.~D P~'LZGnzXn : [Synthes is  o f  Magnet ic  saturat ion a n t i c  content  can be c o r r e l a t e d '  ! 

Hydrocarbons  with T r o n  Catalysts.]  F I A T  Reel • accura te ly  a t  0:50-1.10% C. Samples containing more ~ .i 
~e=-29, 1940, f rames  7,240-7.241, 7,250-7,276; PB than  0.40fir C w e r e  q u e n e h e d  f rom above 700° other  
70,213; T 0 ) I  Reel 296. C Contents required s low cooling. When both types of 

' hea t  t r e a t e m n t  were  used,  samples containing O.10- 
: Rev iew Of the development  and Use Of F e  catalysts  1 v~% c ,,~ ,l~l h~ ~ s t e d  The  "u ~rtratus i~ described 

Since 1913 ~Recent tests a re  discussed on the  basis  of  . . . . . .  = : . , : . 
e x t s n s i w  da ta  Th~ nu~nnt nf F~ ~c.~tnlx,~t:. ~urn~s~es ~ 2882. •ROGERS L. J • :  Off F r o m  Coat. Hydrogenatmm 
the output of Co catalys~::b~t more wor~ needs'to be = C!~em. E!~g. ae~ ~[i~.~v.,  vo~..~3, 1031, p,. ~7~SO; !I~ 

, wnem. Aes . ,  co*. "-'5; ,±u3~, p. 5272: ~ .: done on i t s  deve lopment .  16 tables. •:  : 
:: 2879 ROEL'ZX ~ - - X - R ~ . ~  ~ r x r ~ , , , i ~  ,~ ~ar-  Br i e f  description of  the  catalyt ic  reduction of CO 
. . . .  : . . . . . .  ' . . . . . . .  ' ~" ~ . . . . . . . . . . . . . .  " . . . .  " " ' ' ~ ' r duc • " ben Dioxide Format ion  on Cata lys ts  of  the Fischer- and  :ti~e syathet~ e pz0ductmn of .£e0H:  r2he~P o - 

Tropsch  Synthesis ] E rdS l  u :I~0hle vo l  3 Nd" 1 lion o f  synthetic fuels is no~ recommended  from an 
' i ~1950, p 10 : :: : : '  ': ' '~ :  ' • ec°nomicrs tandp0int  a s  a n  ad jnuc t . t0 : a  gas  works. 

P a p e r  :presented a i  : the: 1949 :meet ing  o f  t h e  die 2883::RboE~s; W• ': Redac t ion  Of: MiXed Oxides.' :COP- :: 
deu t sche  Geseltschaft  f i i r  Mineraleelwissenschaf t  Und . p e r  and  z inc  OxideS. • Jour ;  Am. Chem. Soc:~ col. 49, . • 

: Kohlechemie.  I t  was :a l ready r ega rded  in ~1923, by :1927~ pp. 1-t32-1435 Chem.  Abs., col. 21,1927, p. 2855. 
:: F ischer  and  coworkers t i m t  CO_= fo rmat ion  Occurs I n s  mixture  WithCuO, Z n 0  is completely reducedby " : 
:: o n  F e  Cata lys ts '  o f  t h e  h y d r o c a r b d n  synthesis  ' a s  : : H= a t  300°, a t empera tu ra  f a r  below tha t  •necessary for 
.: a secondary  :reacfion~: which: I S  identical  w i t h :  the: z n 0  a h m e .  A t en t a t i ve  explanatI0n is offered. 

known conversion of  a m ix tu r e  of CO a n d s t e e m  into 0=o,,~::~ ~ ~ , z  ~m~, : ' ~' ~ "  : , , , ~ , n  o f  
~ ^  a n - ' H  F ina l ' -  in . . . . . . . . . .  ." ~ ~ '~h  ~ u = -  ~ooiNsxi i  ~ t ~ e o t ' y  o ~ - r e p  . . . . . . .  .. ~ u =  n: =. ty  J.u-~u, z : t . .5 .omet  o n  ~ne screng¢ . : ~ ' ' , = o- ' , .  [ C a t a l y s t s  T h e  R o l e  o f  t h e  F r e e  E n e r  y o f  t he  
o f  newer  investigations has  rep laced  •this view. Ae: " ' ~ • Processes  of Prepara t ion• ]  Jour.  P h y s .  Chem. 

: cording tO older conceptions of  Wielund in 1912, Fis- . ( U . S . S .  R,)~ col. 15, 1041,pp. 703-730; Chem. Abs, 
: : :  cher  and  Sehrader  i n1921  assumed that ,  bY this con- c o l  37 1943 321 
: ~- verslofl, c O  and 1%-0 a r e  together  c h a n g e d  t o  fo rmic ,  : •: , , p "  • ' ~ . : :  : ' f 
i ac id ,  Whiclt then i s  spl i t  ca ta lyt ica l ly  into C 0 a n d  . : R o g i n s k l i  continues hls  development  of  a theory o 

H:-  I t  is known tha t  addi t ion o f  a lkal i  compounds Catalyst  surfaces. : :  T h e  ac t ive  points a re  considered 
especially ih the form:'0£ hydroxides  and  carbonates '  a s p  " n t s  of  supersa tu ra t ion  wi th  respect  to f ree energy. 
to t h e  Fe  and  Co ca ta lys ts  of  the F i scher  synthesis  in'- 4 types  of such points  a r e  considered:  A definitely 

: t ens t fy theconver s l en .  Roe l enan ( l l a t s r l ndependen t l y  dis t inct  phase,  local o r  gene ra l  s t ruc tu ra l  variationS 
::: Royen~ supposed that,  in  this  c a se , : a  2d mechan i sm " Of a g iven phase, anoma lous  chemical  composition of 

a "phase,  and, :finally, ' t h e  degree of  dispersion o~ s is in t roduced consisting i n  an  In t e rmed ia t e : fo rma t ion  p h a s e :  mTa~te f redenergy"  of  such ac t ive  centers aud  of 
: o f :po tass ium format  e f r o m  p o t a s s i u m  hydroxide  and 

carbon monoxide, a reac t ion  t h a t  technical ly serves the for  o n 0 f  Such cen te r s  a re  discussed:essentially 
• f o r  the: production of  fo rmic  acid.  T h e  potass ium according to Gibbs' technique: The  supersaturation 

f o r m a t e  1s t  formed is spl i t  on t he  ca t a lys t  by means, wi th  respect  to f r e e  e n e r g y  is shown to bebeann0tn0ttonlYonlYofa 
Of adsorbed wa te r  vapor  hydrolyt ical ly  into potass ium the rmodynamic  p r e c u r s o r  of  format ion  of  Y. Y~ea s 

.~_~ hydr0x ide  and. f r e e  formic  acid. Roelen  has  s h o w n  d e v i a t i o n  f rom equi l ibr ium in a solid phase,  buy - 
" t h a t  sodium £0i~mat~-at 200o,230= i~  pi~esence o£~ac~tve . . . . .  s u r e s t h i s  format ion  kinet lCally.--Aiso;  in- anyproCesS :@_ 
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ical and chemical  crystallization, along wi th  t h e  2888. ROIT~, V..4.., . ~ u  G ~ ' ~ - ~ ,  S .S .  [Adsorpt ion 
of supersa tura t ion  of  the  genet ie  reaction, of  a Propert ies  o f  Differently P r e p a r e d . I r o n  Cata lys ts  

~ [ ' b o d y ,  in the  m o m e n t  of its fo rmat ion  and  there-  
after, the Content of  any  possible supersa tu ra ted  

mtlon in t he  abOVe solid inust  increase  constantly.  
~ article is the  introduction to a series of applies- 
lions of the supersa tura t ion  theory  to e x p e r i m e n t a l  

"4ata. 
~85.  ~ .  Theore t ica l  Principles of  the  P repa ra -  

tion of Catalysts.  I .  Methods of  Product ion and 
~Regula t ion  of  Supersa tura t ion .  Jour .  AppL Chem. 
'~: (U. S. S. R.) ,  col 17, 19~4, pp. 3-15 (English sum- 
~:~marY) ;Chem:  Abs., col. 39, 1945, p. 3.350. 
~" Theoretical  discussion of  physical  a u d  c h e m i c a l  
:prlnclples tha t  control  supersa tura t ion  in the  prepara-  
:lion and use of  cata lysts .  Sui table  selections mus t  be 
~fihde for prepara t ion  of  specific ca t a lys t  masses.  
~88G. . [The0re~ical Principles of  t h e  P r e p a r a -  

tion of ca[a iys ts .  I I .  Conditions for  Util ization o f  
i Supersaturat ion of Reactions in the  Prepara t ion  of  

Catalysts.] Jour .  Appl. Chem. (U. S. S. P~), coL 3.7. 
• 1944, pp .  97-106 ; Chem. Abs., col. 39, 1945, p. 1350. 
: Excess free energy,  t ha t  is, supersa tura t ion ,  of  the  

of  the  Same Composition.] Bet .  P i ssa r jewsky  Ym~t. 
physik. Chem., Akad.  Wiss. Ukr .  S. S. R., col. 12, 
1940, pp. 3-11, in G e r m a n  12-13; Chem. Abs., v0L 35, 
1941, p. 2686. 

S t u d y  was  m a d e  of  the  n a t u r e  of  adsorption of  ]3[= 
and  .N~ within  the in te rva l  of  - -184 ° to -{-425 ° on 2 ~ e  
catalysts  used in  the synthesis of  NH=. The  ca ta lys ts  
contained 98% Fe:0= and 2% Ah0=. 1 of  the ca ta lys t s  
was  fused in an  electric arc.  3 types  of  sorption o f  
H.* were  observed;  physical  sorption a t  184 ° a u d  2 
types of  act ivated sorption analogous to pure  Fe  and  
other  promoted catalysts .  Wi th  the  fused ca t a lys t : .  
there  was  ac t iva ted  sorption of N= a t  250°-425 ° w l th  
measurable  speed, but  there  was  no measurab le  s o r p -  
lion of N= on the  unfused catalyst .  Measurements  also 
were  made  of the kinetics of  NH~ synthes is  (both ca ta-  
lysts were  used) .  The  ca ta ly t ic  activit ies a re  com~ 
pared with the sorpti0n characteristics~ 
2889. R o i ~ a ,  V. A., G , ~ u x ~ , ~ ,  S, S., ~'~u LzPz~so~, ~I. 

[ Invest igat ion of the  Adsorption of  Hydrogen  and  Ni- 
trogen on I ron -Molybdenum-Ammonia  Catalysts.]  
Acts  Physlcochlm. U. R. S. S., col. 4, 1930, PP. 3.45- 

--I 
i 

• i 

i 

!~reacti0nl i n  the p repara t ion  of ca ta lys ts  is the source 158 ; Chem. Abs., coL  30, 1936, p. 3707. 
;of . the catalytical ly act ive  St ruc tures  in the final p r o d -  S tab le  Catalyst composed of 18.5% ~Io, 74.1% Fe,  and  
~uct. A theoretical  discussion shows tha t  concentrat ion 7.4% Ah0= w a s  p repared  by reduc t ion :a t  450%: A.t 1 : : 

md temperature  a r e  essential  factors  in : the  p repara -  arm.  its act ivi ty  is the  same Us t h a t  of the uus table  i: ann 
flea of ca ta lys t  masses:  The  usua l  methods of r a t a -  cata lys t  without  Ah0~ but, a t  150 atm.,  i t  is $ t imes as  

~;~lyst preparat ion a r e  classified and analyzed as to phase  great .  At - -18-3  °, adsorption of H.. is  completely re-  
~conditions in the course  of . top0ehemital  reactions: A versible. Above 0 °, a slow " i r revers ible"  adsorpt ion : : : :  
~pre l iminary  guide is i n d i c a t e d  fo r  se lec t ion  of t h e  begins; more m a r k e d  for  the still  unfa t igued and 
.~:lnterval: dur ing  Which the  appl ica t ion-of  high super-:- esiJecially the prom0ted catalysts .  N. -  shows only van  
~saturat ion iS most  effective• - :: d e r  Waals  reversible adsorpt ion ~;i th Q=at~out 4,500 : :  ~" 
% - - .  gee  abs. 703, 1709. ~ : :, _ ::: eel  a t  25 ° for  the unpromoted and 12,000 cal. fo r  the  
:2887. ReGIs-SKIll, S. Z.; AXD TSELLINS~A'~A, T . F .  Ex- A1..()~:prom0ted catalyst .  The  mechanism proposed by ; :  

E m m e t t  a n d  Brunauer  (abs. 823) is cr i t icized.  
estx ahon  of t he  Role of Supersa tu ra - '  p e r imen tn i In "  "g " . . o~n ~'qTER V A GAUXHM~.N S S PISARZHEVSKA~A 

tion m the P r e p a r a t m n  of CatalYSts.. A c t a  p~l~sl P :  ~ D  GWXLZX'~ T 5£. [Kinet ics  and Mechanism 
~Cghlil~sUh)~; joRur. SPhSys~ " ~hel9. ) 9 ? s P ~  • ~ ; ,  Zv4~: ~i~,: of Catalytm Con~ersmn of Carbon Monomde ] J o u r  :::: 
1944, PP. 477-492; Chem. Abs., vo L 39, 1945, p. 2447. : Appl. Chem., U. S. S. R., col. IS ,  1945, pp. 439-449 ; : -  

: Index  May 31-Sune 7 1046, pp. 3--8; Chem. Abs., col. Pyrolytic decomposition of NiCO= is d centr ipeta l  : " U. :0 .  P. Co. Sdr~eT Foreign Pe~rolsum Li t e ra tu re  

topochemical reac t ion .  :The  decomposition was: af-  40, 1946, p. 4593. : . . . .  : . : 
fecte I i f i an  appara tus  in which the  CO.-pressure ( P T )  ~ : 
• was controlled by freezing out C0= in a cryos ta t  m a i n - :  :: Reaction C0-}-Hi0~-C0:~-H=-]-.9.6 k r a l  was s tudied : 

rained at  various temperatures :  The  SuPersaturat idn i~i the presence: of  K-.C0=:on ac t iva ted  C and 0R tech-, ": • 
i (A) of tim geaet ie  react ion is defined a s A ~ R T  In nieal  ]~e oxide c a t a l y s t  of  the t y p e  known as  nitro:  . :~: : 

( p T t p T ' ) ,  in which  pT::is the equil ibrium pressure o f  gone. Data  are  repor ted on the effects of the  s49ace : : :  
C 0 = . a t  the surface  of the solid. The  dec0mpositio n of  velocity, total pressure,  and pa r t i a l  pressures of  t h e  : 

: NiC0= is(au~0cataiytic the react iou 
with increas 

t: components and the kinetics and  the mechanism of the  : 
:' vel°CietY~nC:~s:s : process are  'discussed. The  surface  of  th e catalys[0~tar s 
~ ing .supersa tura t ion .  :::Th!s:d c p , . - determine by t h e  me thod  o f  G a u k h m a n  and- R t : 

Is exu 'emely:raptd  a t  CO.- par t ia l  p ressu res  of.-10- tO:  (ab~ 1164) The results  a re  explained b y a  new t h e o t T  
i 10 ~ uim. o f  Hg n e a r  the equil ibrium pressurb the de- : .  ~0r ti~e K carbon ca ta lys t  inwhich: t i le  foUowing:scheme : : : : : / :  

composition i s  slow• T h e  r a t e  constant  var ies  exa: ' of reactious is proposed : 2KOH-}-CO=K--C0*-} -H:  : : : .  " 
~onsutly.with the tempera ture .  T h e  appa ren t  act iv  : K~_C0=.t_Eh0=2KOH-}-C0.. wi th  s u m m a r y  r e s u l t :  " : ~  
lion energies for t h e  decompositi0n are  11,000 ca!.  pe r  C()-{-H.0~H.-{-C0--. I n  case of t h e ' F e  catalysts  there  i 
mob fo~ A F - - e 0 n s t a n t ,  1T,000 for  P ,o ,=3X 10 : m m . ,  is evidence for considerable effect o f  the  following re- ~: 
15,000 for p-=2 re'm, a n d  :11,000 £0~ ~ 1 0  ram: :UP to ~ action~ sequence:: 2CO=C0.--{-C;: G-t~2H=0=C0=+2H:. : : : :  : , ,  
its maximum, the react ion veloci ty  obeys an  approx[- : : - ROLL~FS0-X, G. K ~tee abs:_105o. : ~: ~ • 
mate quadra t i c  l aw  ; hence t h e  process involves pri-  ' : 2891 :BOLLE~SOX G. K., kXD GAASzSO~: W. :: Iodine- ' ~ :  : 

m a r i l y  t he  development  of fo rmer ly  existing in i t ia t ion  . Sensitized D~omp0s i t ion  of  Methyl  Alcohol. J o u r .  : : 
centers, a s  is t rue  for  the decompositiou of Ni f o r m a t e  Am Chem, Soc., vet. 62,1940, pp. 538--590; Chem. Abs.,[  : ~ : 
(abs. 703) . .  The  va!ues  of the:rec!procal  s O f the  t imes.  :: v01. 34, 1940, p. 2784.  . - : : 
needed to a t ta l~  n a''adefinitweideg~: .ofd:CsO~uPOS~On " " ,I:s~nsltized decomposition of  ~en0mHaha~ebeenrStsUnd~ee ~ 
crease almost i e ly P ' • . .  : a t3~5  o • T h e n e ~ o ~ ' e r - a l t r e a c t "  Y P : :  : : 
plot o f  velocity v e r s u s  % o f  decomposition shows" a by the : equa t ion  3Me0H=2CH~:-~C0-t-2H=0. This  I s  • ~ : 
m a x i m u m  for  cach  t empera tu re  a n d  CO.- p ressu re ;  the result  of o paral lel  reactions, one an  oxidation of  • 
this  maximum is a t  5-10"/o decomposition and  i s  only the other  a reduct ion  by H I  to - : 

CH,. These reactions a re  represented by equations ~ slightly dependent  o n  t h e  exper imental  condit ions:  the alcohol by I to CO, 
' The H-.0 Conten tof ' the  sample of NiC0=has a pecul iar  MeOH-b2I=C0-}-4 H I  and 5IeOH-}-2HI=CH~-}-I=-[ - ::  • 

and as y e t  unexplained,  effect 0 n , t h e  kinetics Of £ h e  ill..0. Tables  are  given for  the distribution of  I a n d  
i decomposition. : : for  t h e  amounts  0f:CH~ and C0  presen t  dur ing  the~  • : 

Ro iT~ ,  V. A.:  ~e¢ abs. 1164; :1165. : r e a c t i o n  " . . . .  . _ - 



: P r o d u c t i o n  of  m o t o r  fue l s  b y  Various  Processes 
Fe~O~ w a s  h e a t e d  to  700 ° a n d  cooled i n  a m a g n e t t c  ca rbou lza t i nu  a n d  b y  so lven t  ex t r ac t i on  a n d  hy~ 

field. I t s  specif ic  p e r m a n e n t  m a g n e t i z a t i o n ,  a, w a s :  g e n a t i o n  is  briefly d e s c r i b e d .  The  a u t h o r  then  d{ 
measured .  ' / h e  Fe~O~ w a s  h e a t e d  a g a i n  to 700 °, w h i c h  : in  g r e a t e r  de ta i l  wi th  t h e  p r e c e d e s  f o r  m a k i n g F i s c i  
demagne l i zed  i t ,  a n d  i t w a s  a l lowed to  cool a g a i n  t ~  T r o p s c h  synthes i s  g a s  (Koppers ,  P in t s chq t i l l eb ra  
the s ame  field. The re  w a s  a n  ine rease  in  a a f t e r  e a c h  Win te r sha l l -Schma l f e ld t ,  Didier-Bnbiag, ,  L u  i 
hea t ing  a n d  cooling. : T h e  c u r v e  o f  ~ a g a i n s t  t ime  t :  t h e  r e f o r m i n g  Of was t e  syn thes i s  gases  e i the r  : ~ g ~  

r 8  ( the  s u m  of: t h e  i nd iv idua l  t imes  d u r i n g  .which t h e  i n g  Or by p a r t i a l  combus t ion ) . i :  The  p a p e r  conclu 
Fe~O~ w a s  h e a t e d  te: 700 °)  t e n d s  t o w a r d : a  l imi t ,  a,;  w i th  a d iscuss ion o f  the  F i s c h e r : T r 0 p s c h  process,  w 
fo r  t a m o u n t i n g  to severa l  days .  X - r a y  a n a l y s i s  re-, p a r t i c u l a r  reference  tO t h e  p roduc t s  a n d  t h e i r  tr, 
vea ls  no c h a n g e  in  the Crys ta l l ine  s t r u c t u r e .  ¢,, a n d -  m e n t  b y  d e h y d r o g e n a t i o n  a n d  . . . .  e 
the  t i m e : r e q u f r e d  to a t t a i n  i t  v a r y  c o n s i d e r a b l y  f r o m  the  l ines  adop ted  i n t h e  oi l  i n d u s t ~  ymer i za t i °n  a k  .... 
one sample  t o  another :  T h e  suscep t ib i l i ty  of the  u n ;  2 8 9 9 . : ~ - - - - .  [Ob ta in ing  Fue l  F r o m  C0al.] A l ige~ i l  
h e a t e d ,  Fe~O~ is  100X10=~,2OOX10-~: :-If :X~: is  t h e  Gel- u~ F e t t - Z t g ,  voL 39,  1942, pp. 23-2~,, 61-65, 1 ~ ,  su scep t ib i l i t y  a f t e r  a s h o r t  per i s r t  o f  h e a t i n g  a n d  X , ,  ~ .  
i s  t h a t : a f t e r  h e a t i n g l o n ~  enough  f o r  thd  m s ~ n ~ b ~ ,  " " 14~ A s p h a l t  Tee r  S t r a s s e n b a u t e c h  v 

t ?  r e a c h  th_e.limit,  Z ,  does n~t  d i f f e r  ~o~- ,~ : :Z~o~  °n '  PPL~'~6~4-257, 288-29'-) ;  Chem:: A b s ,  vo~l. ~ L2't7, 19~3;~:19~:'J 
g~ven s a m p l e b y  more  t h a n  t h e  e x p e r i m e n t a l  e r r o r  h~a: :  : p .  ~ziv~ . . . .  : : , : . . . .  :~ 

• . lies betwee n 2 5 X 1 0  -~ and  32X10-" ,  ' - - -  Rev i ew  o f  svnthes is  processes- '  ~The gU ~ : 1 ,  : : : :  
893. Rosz,  H .  J ' .  Secrets  of G e r m a n  Fue l  Technology  - w e n  ed u n d e r  the to ! lowing  head ings  Coking low ~ 
:Min. a n d  Met:, v01. 27, 1946 pp. 106-10S  . , t e m p e r a t u r e  carbonizati .on,  ex t rac t !on ,  of  coal,  ' h y d r o - : !  

' ~eoB~m-[~e!tte:d:Vi;T':~GT~e~hanc:lecl~m~ealtriP:~g~e~Seha;e~n; , ~vi!ee:~udoe~!;~q!esSy~n~ehydr~e~;b°oeSarTh ~ Vaar~° ~ 

( ) a c0a!:  !rea!m-en~ a n d  : synthe tm : : 2 9 0 0 . . ~ . : ' ~  [P roduc t ion  o f  Avia t ion  Gasoline :With . . . .  
• ~mel?r°ducti_on ° .~ - . . . . .  ' P a t h c u l a ,  Reference to American Proce  28 ~,  , ~,_ ~ . , ~e~.~ Chemical  Processes  B a s e d :  on  Coal  : : "  . . . . . . .  . ; ' • sses.] Tear  : ~: i:: ~ 

, ,  : a n.¢~ '±'ne~r- S~gmficanee Crucib le  vol 32 October  ,i U . . ~ t u m e n ,  j.~oL 40, 1942, pp  :19!-202 ; Chem: Abs: • 
, x v ~ 7  p p .  _44, 246 , ' . . . . .  ~ :oc :sse :V~6, :p  ~ 6 1  : . . . . . . . . . .  : :~ 

P a p e r  r e a d : b e f 0 r e  the P i t t s b u r g l ( : s e e t i o ~  of: :tae :':/: : s : c 0  :e,ring :S : remoy al,  : p r0duc t i0n :o f  i sooc-::: / :~ 
A m e r i c a n C h e m i c a l  s0c ie ty  A p p r o x i m a t e l y  ½ 0 f t h e  : ' "  t a n s  a n  d .0 that  a n d k n 0 e k  e0nsd tuen t s ,  i s0merza t ion ,  ) 

:::/world's c b ~ l : r e s e r v e s : a r e i n t h e  u n i t e d  S~ates an~d a b o u t  :: r e f 0 r m m ,  g, a r0m I t iza t ioa ,  po lymer  z tt~ 0 ~ , :  craCkin : -::: 
...... 40~:  0 f : t h e .  u n i t e d : S t a t e s , ,  p roduc t ion  :~ h a s  : been :  i n  : " ! a n d  c a t a l y t i c  cracking,  the :~ i sehe r=TroPSch-an  d b t h ~ : 7 '  ! ") 
: ' Pennsylvania , :  Coal  c0nsfiti~tes 9 8 8 %  :of~tl~e p r o v e d  : SY~ttheses a re ,desc r ibe  d br ief ly  W~th s0ine flow sheets : ~:-- 
,: • : ~ e l  reserves  bf : the  :United s t a t e s :  I t  iS: t l le refore  : : and~ ic  lrlefSs{ah!¢~:oSnbe!ieved::bett~t:f~:om'.eeonOmic and  : : 

nataral::th~ttC651:shoaldb~oomethe r . lw m ~ t e r i a i $ o r  : :  p ~ ' ~  ' , ep  " ts :  tO produd~ u m o t o r  opera t ing  : ' 
~ : X h e  p r o d u c t i o n  Of g a s e o u s ; a n d  l iquld::fuels  a s  'well  a s  on aR fue l s  even thoi!glt t t  is n 0 w  :possible to m a k e  
: : j  cbem~cais . :  Some: : i n f o r n ~ a t i 0 n  Was::: ~ivhi~: ~ / ,  :~any desi red fue l  f0 r  any 'mo te l . .  / .  :: ::  : :: , ; ,  

:: ~ h e r - T r o p . ~ c h  and  the  Bergius:procds~eS~b~ th  e P r 0 ~ . . : :  2 9 0 : h ' - - - - - - = :  :[Pr0dt~etio t 6f  SYhthe t i cGas -b~ ;0as ' e -  
: :: n o n  o~:ga ' seous  and l iquid f u e l s  a n d  s e v e r M  n e w  -, , o a s  T r a a s f o r i n t t i o n  ] : Z tsehr :  k o m p r ,  fi!iss. Gase, :. : ! 

:~ =prodesseS Were briefly discussed f o r ' t l t e  p roduc t ion  o f  : :L: v?l.  3~, : 1942 :: 117-:122 1 3 0 = 1 3 4 ;  Chem Zen t r a lb ;  
1 0 4 3 .  I , :p.  1635:]Cheu/'Abs ~'ol 30 1945 : p p  lO$~ ::~ 

e r u o o e r ,  o rgan ic  aeids f r 0 ~  COal oxidat ion ,  chemi= ,12S!: ~ :: : . i ~ " :  ! '  : '  :' i : "  i :  " ~ ; ~ "  ~" "~ 
.... e a t  m e m o u s  f o r  a s h . r e d u c t i o n  a c t i v e C  i0u-exchaf ige :  :" B r i e f  :descript ion o~ thg  ~ r  0tiS '~6 e . . . . . . . .  

a m l  

ver: /n 1 a r t i c i e  i(i:1:i the::eonsii 

: r & w  m a t ,  

;':chem ~ :,:- . 

: :  : d i r e c t ' t r e a t m e n t  Of Coal a n d  i t s  p r 0 d u c t s  by :ca ta lyS t s  :: : : :  : ; R O s E ~ F E L 0  f~ : ~  abs:  873~ 874, 875i 878:: 87~, 
h, ave~dlready;  prOved their: wOrth ,  :: ; : : : . : :  : , :  ' :: 

:,.: 2896. . . . .  : :  [Carbon  ~I0n0xide~: .and Hydrogen : ]  :!:,  2903 R:  : .: . . . .  -:  :: :~  ; 
. :  Mdn tdn  :Rundsc ha u  vel O.~ 1 ~  ~ ~ , ~  ~o~  :i . 0 S E . ~  H.  [ M a n u f a c t u r e  of C ~ t  :as F [0m .... " ' " - ~ - ~  v - • r . . . . . .  ' y G  . . . .  
:.. • Z ~ c h r . ,  vol.  , 9 .  l~o. 6 ,  1033, pp .  1 - 1 4 :  : C h e m ,  ,&bs ' i : , ,  ~ W a t e ~ G a s : ] ,  : G a s :  u . . , ~ a s s e r f a c  h v o L  7 8 . 1 9 3 o  PP. : :: 

'v0~:"?,  1933, p. !$61 : : :  : ::, , : :  : ? ~ ' " ~J0 - ~ A  L;nem. Abs., vol. 2 9 . 1 9 3 5  p 6397 : 
D e t a d e d  h~stor ical  rev iew 0f  the  c a t a l - ~ i -  , r~nnA,  . . . . . .  O e m .  o f  w a t e r  gas  c o n t a i n i n g  CO :39"  H, :  51" : , 

) tma-  of  M e O H  h y d r o c a r b o n s  e ~  ", ~ . ~  ~ = ~ : , ~  ~ : :  C0:-}-H..S 6 a n d  I~-:4% 'can be c0aver t ed  inth 0 56 m " 
: Under  h igh  t e m p e r a t u r e  a n d  ~ r e s s u r ~  "~'~" " ~  ~ ~ : :':�f c i ty  g a s ; j i n a l y z i n g l C 0  1 6 i  CH,, :2 ,5;  ~ . . 4 6 2  ,C0~ " - : ' J  

' : '  °89V. ~ [ M a n u f a c t h r e ' : 0 f  H Y d r 6 c a r b o n s  F ~,  : '  ~.o ; a n d  ~N.. 7.3%~ b y  Ca ta ly t i c :conVers ion  wi th  ~h-O .... :.~ 
C/trbo~/3i~on x /~ -  -, ~- ~ - _ . ~ . m  • ' : and  m e t h a n a t i o n  H a l f  Of t h e  w a t e r  " mixed  With " : o u~anumyaro enuel , . . . . .  gasis " - . . . . . . . . .  g .i  u. Kohle  voL ' . . s t e m  . . . .  -' " ' . . . . . .  " • . . . . .  86, 1940 pp. 340-349"  Chem :Abs~  v0L 8 5  1941 " :  a, 1 7 ~ e ^ C O :  .converted m r 0  CO and  H:: a~ a p p r o X ~ .  ~ :t 

8 2 . 5 1  : / ,  ~ ,  ' " " : , , , ~'- ' z m a ~ e i y O ~ ° ,  a r u m s ' g a s  cooled i n n  was te -hea t  b e l i e r s ;  =J 
::: ~ R e v i e w i  : , : :  ~' :- : ,  : : : : : ,  ; : a n d : d i r e c t  cooler  t b : 5 0 ° : a t  w h i c h - t e m p e r a t u r e  H :S  i s :  : : / 

; " . "  :, . :  :: :~: :: , --:: r emoveu . :  u r g a n t c  S : i s : r e m o v e d  a t  a b o u t l 6 0 ° , ' a n d : ,  "~ ] 

i , i  ~ ........ ; 

~ : " "  : : : /  : :L : : ~':: i ? ~ : ~  ~:" ~ :~: "~7  ~ 5::~<~:;:~:~?!~:!~:~!:~::~:~,;!!~TIW~ ~~̧ '̧  : / 
:" • • • . . : ~ .  ~ " ; " .  : "  • " :'-= " ' :  -~ = . . . . . .  ~ . . . . . . . . . . . .  : . . . . .  : - " - 7  . . . . . . . . . . . . . . . . . . . . . .  

~: . . . .  : : n r r z R A ~ m s i ~ s ~ m ~ c r s  : : : :7 :: 3 7 9  

~ r t i a I  me thana t iou ,  convers ion  of: abou t  6 0 ~  0 f t h e ,  : accep ted)  a r e  g i v e n  i n  Calories:  MnO 96.2;  Mn.O,¢ 
I wi th  3 t imes  a s  m u c h  I~-, is  ca r r i ed  ou t  a t  380 ° 343;S;  MnC0~,  218:2;  'Mn0+CO. - ,  27.7 ;MarC, ~ ; F e e ;  . . . .  I 
t h a N i  ca ta lys t ,  Cost  d a t a  a r e  given f o r t h e  v a r i o u s  64.0;  Fe~O,, 26~ .7 ;  Fe.~O~. 197.6  :FCC0~ 171X; FeO~- -  ] 

~epS and  over-al l  costs  based  on the use  of  b lue  g a s  CO.~, 13:4; Fe3C, - - 5 . 4 ;  Fe (CO) : ,  5 4 - 4 ;  N iO ,  58.6;  I 
f~em Pca~ or  b rown  coal.  - . . . .  i NhC,  -~-9;2, all '  a t  c o n s t a n t  volume. V a l u e s  a t  con:- i 

[ W h a t  C a n  t h e  Gas  I n d u s t r y  Con t r ibu t e  s t a r t  p ressure ,  ais  0 given,  a r e  s imi l a r  b u t  no t ident ica l .  ~ . ~ .  
the  Fou r -Yea r  P l a n ? ]  :Gas-tL W a s s e r f a c h ,  vol, 2 8 0 9 .  t ~ 0 T ~ H ,  W . ~ k : ,  .~ : I~D WIE,~ERT, F.  [The rmochem-  : ~.to . . . .  i : : : :!:80, 1937, pp. 103-106. : is t ry  o f  I r0n: ]  A r c h ,  E i senh i i t t enw.  voL 7, 1934, :: 

~, D i scuss ion  of  the  econoflaic:p0ssibiUties of  Uti l izing : :  pp. 4 5 5 - 4 6 0 ;  c h e m ,  Abs..  v01. 28, 1934, p.  2604. 
hc excess  p roduc t ion  c a p a c i t y  Of G e r m a n  g a s  p l a n t s :  H e a t s  of f o r m a t i o n  o f  t h e  F e  :oxides w e r e  r ede t e r -  

i6r the  m a n u f a c t u r e  of  l iquid  f u e l s  by  t h e  F i s c h e r ,  m i n e d  f r o m  : syn the t i c  m a t e r i a l s ;  me thods  a r e :  : : p u r  ~ 
Tropsch process.: I~ is  c a l c u l a t e d  t h a t  t h e a 0  l a r g e s t  descr ibed  in  d e t a i l .  T h e  h e a t s  o f  reac t ion ,  a t  20:7°~ : : : 

which  o r d i n a r i l y  p lants ,  p r0dnce  9 0 %  Of t h e - f u e l  Were f o u n d  to  be :  F e ~ - ~  O~=Fe0-b646~±0 ,1~  k e a l . ;  : 
~s r equ i rements  could g a s i f y  a n  ex t r a  6 000 0 0 0  t o n s  3Fer}-2 0 . .=Fe~0~+266.7~±0.~  k e a l . ;  2 F e + i ~  0-.= 

0f e o a l : a n d  could t h u s  supply :  t h e  r a w  m a t e r i a l : f o r  F e : 0 ~ 1 9 5 . 1 ~ ± 0 . 2 ~  k c a l .  F e O ~ F ~ 0 ~ = F e ~ 0 ~ + 6 . 9 ~  + . . . .  : 

~ 000.000 t o n s  of  l iquid fuel .  : The  e0s t  would  be h i g h  : 0 3~ k c a L ;  F e - ~ 1 ½  CI . .=FeCh+93.5 ,+0 .2~  k c a l . ;  , : 
~til the  F ischer -Tropsch:  ins ta l la t ions  c o u l d  be w~it-  Fe~.0~-~3C1.-=2FeCh-~l~'s0.-J-8 : 07±0~4~ kea! .  A. c0m~: : : i 

i c n o f f i n a b 0 u t 3 y e a r s ,  w h e n  the  cost  w0u!d  t hen  com- :~ pa r i son  wi th  01der va lues  is  added.  ~ : : . . . . . .  : :: ~ I 
~,~te f a i r l y w e l l  w i th  wor ld  m a r k e t s .  : ,  :. 2910. R ~ , i o l  ~ : [Ar0ma t i za t i 0n  of  S t r a i g h t - c h a i n :  

(~; R o s s  J .  F.  S e e  abs.  424. , :, : : : Al ipha t ic  HYdro~carbous F r o m  the  F i scher -Tr0pSch  , ! 
i~905::1%oss~, G .  [ M e t h Y l - A M 0 h 0 L ]  R i v . : ,  c a t a s t 0  : Synthes is . ]  T O M  :Reel 13S,:D0c. 28, 13 pp.  ::. : .  : 
::~ ser vizi tec ta  e r a r ,  voL 9, 1942, pp, 459"~71;  C h e m .  : : Some: r e f e r e n c e  i s  :made: t e  the  abi l i ty  of: C r : 0 .  t o  : "  : ] 

:Ze~%lb . ,  1943, I, p: , 2 4 2 ;  Chem~ Abs.. voL 38 ,1944 ,  Conver ~ n a p t h e n i c  a n d  a l ipha t ie  h y d r o c a r b o n s  in to  : 
~ P :  : • , ~ : , :, • ; : a r o m a t i c s  a n d  to the  poss ibi l i ty  of  depos i t ing  these  cat -  ' ' .  - 
;! P r0duc t i0n  O f M e 0 H  by the  d r y  d i s t i l l a t ion  of w0od  : ~ alYsts  o n  act ive  C. pumice,  Al~.0~ a n d s i l i c a  gel., Such  : : 
a u d i t s  syn the t i c  p roduc t i on  f r o m  CO and  H-  a r e  de~ m e t a l s : a s  N i  C0 ":Fe T a  ate: a r e  ment ioned  as  p r o :  " .:, 
~scribed P r o p e r h e s : a n d  uses  discussed. :, mo~ers.:: :P r e l !mmary  t rea tmen~ of the  c a t a l y s t s  w~th . . . .  : , : :  ~ 
~ 0 6 :  R o s s i , ~  F D H e a t  of  COmbustion Of Me thano l  : CO..i H.-S, PH~ is s a id  to : /nc rease  t h e i r  :activity. R e f -  : ! 
! P r o c  :Na~ ACad S c i  U n i t e d  Sta tes  t e l  : 1 7  1931" : e rence  i s  made  to t h e  work  of H u p p k e - F r e y  and-:DI01d- ~ ~ i 
: . . . . .  :.pp; 343:-347; Chem ,~bs  vol  e5 1931::p:~773. ::'- / a v s k i i - K a m a s c h e r - w i t h  mul t ip le  comP0aent  ' ca ta lys ts .  : : : : :  ::5 :,: 

' • " . . . . .  " - ' " " Calc ined  m a g n e s i t e  is  ' s ta ted to  :increase c a t a l y s t  a c ~ v - :  : . . . .  : : : ! ,:; :With: the s a m e  ca lo r imet r i c  a p p a r a t u s  a n d  p r 0 c e d u r e ' .  . . . .  . . . . . . . .  n " fli • n ~ f ac  . . . .  n . . . . .  

~ac ~ .  _ [ g ~ , ; ~ _ ~ ^ [ . g ~ . = ,  _-tg.? .~,- : _  [ .~ Fi~-cher-Tropseh:gasol ine f rac t ion~  '~A:flow sheer 'Of  a : ' :: : : :" :  
,was f o u n u  to n e  76~ - - u - v  mterna~  m m ~ o m e s / m m .  ~.. :" i h n T h e e c o n 0 m i c  o~ the: re es  i S  : 

Fl0ck, Ginnings,  a n d : H 0 1 t o a  o n  the  h e a r o f  vaporiZa= :: . . . .  ; : : ~ :: : : : :" :: : :: : : - : : :  :~: - • 
t i 0 n o f  CH~OH. the  h e a t  of  e0mbus t  o h o f  CH~OH: ( l )  ' : :  2811. ~ .  ::  [New Exper iences  W i t h , I r o n  C a t a l y s t s  

i s  c0mphted  t0:be72634±0.20AnternaL-ki10joules/mol;::: t h e : N o r m a l ~ r e s s u [ e  Synthes is . ]  ~rdOl:U- Koh!e , : :  ~ : < : : ?  
:a t25~ ,or  withthefnctorl.OOO4/4-185:173:63±o.ooltg..: ~ : vol .  3 , ~ o .  l i19oO,  p. lO. : - :  : : .  
cal~:: T:he-:value o b t a i f i e d : h ]  RichardS h a d  D a v i s  is:: : i P a p e r  presented: :at  t he  1949 meet ing  of  Die deu t sche  : : :  
: about : ! ,5% 10war t h a n  !this,  W h i l e t h a t  0f  T h o m s e n  : ~ ' : G e s e l i s c h a f t  ff i r  :~ i taera ioehvissenscha£t~Uha:  K0hle- :  ~ ; i. ::  : 
ag rees  w i th  i t  w j th in  the  a s s igned  l imits  of e r r o r .  I n  , chemic . ,  B y  u s i n g - n o n s ' a p p o r t e d  Fe  : ca ta lys t s , : : i t  i s  ,:.: ~ 
t he  l~resent exper imentS:GH~OH wus vap0r ized :by: 'a  ,:!: ~possible in ~ s t r a i g h t - l - s t a g e  pas sage  a t ' t e m p e r a t u r e s ]  , ' - /  :~::T:, 
st~ean~ of dry. a i r  and  b u r n e d  in  an:excess O f 0,: :: :Tests :  : ~ o f  a b o u t  200 ~ to ," t rain a C0~H. : : c0n~crS ibn  Of 6"5-70% ::. ; :  ::: i :::~ : 
w e r e m a d e  t q d e t e r m m e  the  PUrelY 0f the r e a c t m n : ,  No  ~c0rresp6ading t0  CO :conversion of $5-95g~. :: T h e  gas  : : : : : ,  : 

::: Charge  Per h f~ . am0un t s  ~5:!00 1.: per /vol :  Of J c a t a l y s L ,  : :  
and HCH0: :  • '~ : : : .  : : :  ~-gate~::gas:isthe'bestgasto"use a l t h b u g h t h e : u s e o f  
2907: ::~' : .  ::Heat~:: of::Combus'~ion of: .~fetl~anoi a n d  : ~cI~:rich ga s :~ :p0sS ib l e / ,Espee i i i i l y  f avorab le  i S  the ,use  ; ' ': :::: ::::::: 

E t~y l :A lcOho i  ~: B u r e a u  s t a n d a r d s  ' Jb t~r  "Ilesegrch O f  CO-rich )gas  :T l~e  :ca ta lys ts ; :  mus t  be:. e x t r a c t e d : :  :, : ~/-~ 
vol:,~3 1932/:pp$,119-139,  Chem: ~.bs. :vol. :26 ~1932,(:L, in i t i a l ly  in perio~s, 0f 4 -6  days :a t the :~reac t iou~temperf :  :: ::~:::: :: : 

5 I:P: 2109.: :i:::' : / : : "  : ~ : : :  !:~::: :: ::: =:: :: . ~  / : [ : ,  :~, ::U~ure :cofisidered. •::: Several:;new: exper iences  ~in the" e x- - :  : : : : ,: 
Complete ~ a f o r m a t i , n  ias,i : to apparatus: :  and" p r o ; / : :  : t raqtmns~ a r e  presren~edi;~,~hea~er~t~oa~s~m ~ ::a:tt~oChn :: /::: : ' : ! / :  ,, 

.0'e ca ta lys~s  Is y cedure is: gi~'em ~:The h e a t s  o f  COmbustion Of g a s e o u s  : . . . . . . . . . .  " ~ ' ~ : ~ "  ^^" l i t  i : t~a ined  a n d  ::: : "  : : :  
M e 0 H : a n d  EtOHI a t  s a t n r a t i o n : p r e s s u r e ,  f r 0 m ' t h e i i :  • ~emperat,ureaj!~eoriu,v~..,u=l~:}~Y°_ ~ sa .  ~. _ ~: :: , - :  .:, 
mixture  wi t  ~ a l r : : u n d e r : k  c 0 n s t a n t  total: p re s su re  "6f :::~ th is  can  peex~en~e~  c.°ns~.neramY/.°Y:.ra, mmg~me ~em-:: :~., : 
i a r m  t O  f o r m  - a s e 0 a s  CO-  a n d  l i q u i d  H~O We~'e f o u n d '  p e r a t u r e  : w ~ ,  ~ormat~qu m e s sen tmuy :mss  m a n  w x m  ,: : :  • , :~ : :  

rtion tO b e ~ 6 3  6 S ÷ 0 ~ 0  f 0 r  ~ I e 0 H  a t  o5° and" 1407 5 0 + 0  40 ' C o  c a t a l y s t s ,  The '  pr0pdz of h y d r 0 c a r b 0 n s  boi l ing:?-  ' : : ~  
. . . . . . . . . . . . . . . . . . . .  .~ : a b o v e  320°,: c a l cu l a t ed  on . . . .  . . . . . .  

. : :30% 5 y  W e i g h t  
for:  E t 0 H : a t : - 3 2 . 5 0 ° ; : i n  in te rna t : : :k i lo joUles /mol . : ,By  . . . . . . . . .  t he° t0 ta l} iq~ id  yield; i s . 2 ~ : . : : ! : : ,  ~!::: : 
corn wl h he e hen v as  the a~era~e or a ton~ o p e r a u n g  b in ing  i "t t S :da t a : the}  ] ~ : e f  a p e r i z a t i o ~ ,  . - ~ :  : ~: g : : ~  ~;  . . . .  : :, : : : , ~ : ; q  

: and : e0 r r ec t i ng  the d a t a ; f 0 r  E t 0 H  t0 25%:'the heats '  o f  : p e r m d "  : ' :  : :  ::  • / " : ' :  ::~::.; ":; ~:: i) 
combustion~of t h e : a l c o h o l s ,  i n  the ' l i qu id  state:  are;: a t  2912 Ro~riO. E :  :[NEW Subs tances  W i t h  S p i n e l S t r u c - L  !~- ' : ,  :V: : , :  

:2~ ° a h d  ~ : c 0 n s t a n t  p r e s s ' u r e - 0 f  i : a t m ,  r~espectively : !:: : "tur:e ] ~ n g e w  C h e m : :  V01. 62, 1950, ~ p; 37~ :: ( :  : : : : ' :  :": ~ : : ' , :  :~)': 
726 o~5-~0o0 a n d  1366  314-0 40 i n t e r n a l  k i l o J 0 u l e s  , 0 r  : - C u ~  0,  a n a i o - o u s  to ~ [ i h o ,  a n d  L tFe~O~:was :made  ' :  
L3 .61±0 .05  and  3 ,6 .61_0 .10  kg.-eal~JmoL:,  ' : . . . . .  : : : " , ~  o~ao c : v~:c~'-: '~no ~,~a ,-:-,q 2 ~ - o  o~.~ I • rPhis: : :' : ' ; ,  - ' :  

' ~e~ abs,  3589.: : : :  : , :  : : , : : i : ! , '  : : : '  i s : a"sp]ne~"  : c u F e = 0 ~  m~ide a t  600 ~,vl~as o = - 4 9 0 ' a n  d : : / : : !  ~: : :  
,2908.: ~ 0 T ~ i  W. ik: : [ T h e r m o c h e m i s t r y  :of - I r0n  M a n - :  " Usuedo- te t ra , ;ona l ;wi th  u = s  4~ X'  c / a - - 0 9 7 ~  M i x - : :  , ' .  : 
: ganese ,  a n ~ N m k e ! . ]  Ztschr~-an~e w. Chem. ,~o l .  42,:, : : " . ~ t i ± F e  ~ ~ : , ~  : : ' : :  
~" 1928; pp: 981-984 ; ~ r c h ,  Eisenhi i t tenw. ,  v01. 3 ; 1 9 2 9 , 1 ,  t a r e s  0f  CuFe~0i a n d  ~ F e : O ~ h a v e  0 :~440e  a n d - :  ~ : : : : ~ :  ~,, 
:L pp. :339-343;  Chem~Abs : , voh  24,1930,  p.,°91. " : ,  : : : : , : ,  : ,  : : : : ' ;  ~ : :  : :: : :: : :!:-:=:( 

H e a t s  ~ o f  f 0 r m a t i 0 n  Were: dete}mined: w i th  a ch lo r i~ ;  i :  a spinel  s t ruc tUre  ~ i t h  a,~&377±o.oo3~i~,.  ,CuAho ,  :is ~ ~ : : :  : 
me t r i e  bemb , pardffm:beLug u s e d ~ o : s t a r t  the: react ions. : ,"  " n a t  qui te  :cUbic,,.  CuAhO,  ar /d-CuCr:0i~ 'are  :not  c u b i c .  :: :: ::~ 
.The r eac t ion  p roduc t s  Were CarefUlly anaiyzed.  ValUes  : : c o n t r a r y  to t h e  l i t e ra tu re .  : Lt-~: Cu*,, 0r  T F  r s p t h e i s  ': : • : : ' :  : 

: found ( i n  gene ra l  s l igh t lY 'h igher  t h a n  those  p r e v i o u s l y  :: , Could; not-  be obtained.  : L i F e T i 0 ,  -~nd. L i C r T i 0 ~  a r e  - = . ,  : 



.... o 

spineiz. LIAITIO~ i s n o t  cubic. L t ~ e ~ O ,  is f e r romag-  conditions temperatures  230 ° .o.280° and  snaee ~ 
nefie w i t h  0- -130"  of ""-" 7 _ - . . . . . .  c i ~  

- -  " ~o-eu, ou~ only catalyze CI~  format ion .  A Ce--Cu~ 
RovvzuVsZ~, B. ~ee abs. 8 2 6 .  k~eC~talYrZ.er, produced by precipitation with K~CO~ on 

~ 9 1 2 a .  R o v s s ~ . , ,  V.E. Sou th  Afr ica ' s  Oil-From-Coal zine Lrg~hm:'l~f a singla expe r imen t  Y~elded 204 cc. ben. 
Project. South African ' Min. and Eng. ~'our., vol. 62, osFPe . z gas: wnere.a.s a ~eataty.st oz similar eom. 
19 1, pp. Age, voL m=tes was net 
pp. 129-130. . ~ :- __ _ s .  gunr  r e q m r e d  no pre l iminary  igni. 
An outl ine of  the  deve lopmen t  work  being p lanned  ~h°nis°rwee.r t~u_wi ~ c~Cl~or~a:CO~ A 2-Stage syn- 

and ca r r i ed  out  in the  product inn of.oil, f r o m  coal  and  160 ce. p e r  m ?  over a loam~YSmr egaw~V'~ venzme  Yzelds of 
ofehemtealbyproduc~sbythe~oum,~zrman~oal Oil& of  ~ " " ^  . . . . . .  ~" th space velocities 

or " ,, . , ~u~---~u. w i r e  prolonged tests,  lower carol 
~ao) ~ aPnd ( ~::n°d 1 mPr°3,ect).: , T . h e p r ° c e ~ . . t o . b e .  era- act iv i ty  w a s  noted with i n t e r m i t t e n t  than wl  Yst 
P 5 ~ 0SE SUlLRnle zor ~ou~a ~rlcan tinuous On,~=nHn th C0aL 
low-grade coals, is a combinat ion  of  Amer ican  and  . ~ . . . . . .  n. 
German developments  of the  or iginal  Fischer-Tropech 2917. R ~ o ,  F. B. L., As"n PAc~zco ,  Y.R. [Mechanis~ 

of  the  Catalyt ic  Process fo r  t he  Synthesis of  HYdro: 
meth°dl~oy~,  P.  gee  abs. 2879. " carbons bY the Fisher-Tropsch Process.]  Ion,  so l  

8 1948, pp: 86--89 ; Chem. Abs.,  sol. 42, 1948, p. 5643: '. ROZENOART, M . I .  See abs. 1706; : . . . .  

~ no Mn were  heated in a v a c u u m  for 1O rain. a t  tern- 
: ~era tures  1,100°-1,150% T h e  velocity of the  dissocla- 

. ~ ~Ion O~hFe ~ on t h e  su~aee of the~u~ was higher 
: ] ~ t h a n  t e eloeity a t  t e c )  t e r ;  o explanat ion  iS 
' J f offered. : 

.~.! : (2) complete eqailibri~rr~ between austenitc, ~errite, 
~ :: and graphite correspondlag to the pearlite equilibrium. 
~¢:...4. sample  of Fe conta ining 3.5% C and no Mn or  Si 
.~ : : :  was solidified slowly. A f t e r  the solid had  cooled, to 
~ : ' 1 , 0 0 0  ° it  was  heated to j u s t  above the eutect ic  tem- 
~ : p e r a t u r e  and again s lowly solidified. Af t e r  a repe- 
a l - l i t t o n  of  this la t ter  procedure ,  the sample w a s  cooled 

to room temperature .  Repeated heating and cooling 
curves for  the sample were  then made. T h e  m a x i m u m  
tempera ture  reached in each  experiment was  772 ° . 
The f i r s t  curve showed a n  a r res t  at  734 ° on hea t ing  

(abs.  2919). The  evidence, both exper imenta l  a n d  
theoret ical ,  bear ing on this point is reviewed.  
2921. R ~ m  R., , ~ n  BODE, K. [Magnetic T rans fo rma-  

t ions of  Fe r romagne t i c  Metals.] Stuhl  u. Eisen, soL 
45, 1025, pp. 1184-1189 ; Chem. Abs., soL 20, 1926, 
p. 3426: .:. . . . .  . 
Exper iments  were  made  wi th  a v i e w  to tirol a fixed " 

point  a t  700°--800 ° for  the  purpose of  ca l ib ra t ing  ther- 
mocouples. 3 cooling curves  and 1 hea t i ng  curve fo r  ! 
electrolytic Fe  are  given, t ha t  show an  a r r e s t  p o i u t '  
a t  769% Electrolytic Fe  from the Langbein-Pfan -~ 
hause r  works  s h o w e d  the  point ut the s a m e  temper-  ~ 
a ture .  Kah lbaum Fe in rods gave  the poin t  on heat ing  
but  no t  oa cooling and  gave  resul ts  m i d w a y  between 
those for  electrolytic Fe  and mild steel. T h e  a r res t  is 
suppressed by impurit ies,  but  the impur i ty  tha t  is 

Most ac t i ve  catalysts fo r  t he  F i sehe r -Tropsch  SYn- ROZIWDESTVE:~'S~-I'A, L D. ,~ce abs. 3179. thesis a r e  Fe,  Co, and Ni. Of  these,  F e  is probably the 
R u n A , ~ ,  M.Y.  See abs. 932. : least  act ive,  but  i t  has the  a d v a n t a g e  of  being effective 

~913. R ~ D ~ . ~ ,  M. Y., Z.~no~orsxz/, T .  ~r., ~.~D RVSOV, over a wide  range  of t empera tu res  and  is eharactsrLzed 
: M . T .  [Iron-Molybdenum Cata lys ts  for  the  Syn- . by production of  liquid hyd roca rbons  wi th  CO, as  by- 

thesis of  Ammonia . ]  J o u r .  Chem. Ind. (U. S. S, R. ) ,  product. Co gives a product  r ich  in olefins. Ni tends 
sol. 14, 1937, pp. 484~85 ; Ber .  InSt. physik. C h e m . ,  to p r o d u c e  CE~ along with l iquid a n d  solid paraffins. 
Akad. Wiss. Ukr. S. S. R., sol.  6, 1936; pp. 77-82 ; Previous theories have a t t r ibu ted  the  cata lyt ic  action o 
Chem. Abs., sol. 31, 1937, p. 5519. of these me ta l s  either to f o rma t ion  of CH: groups, with 
Fe-Mo-AI=O, cata lys ts  a re  less act ive  than  Fe--AI:O~ • carbides of  the metals ac t ing  as: in termedia tes  and 

polymerizat ion ' o f t h e  CI~- groups,  or  o£ higher  alcohols ones. Addition of  AI=O, to Fe--Mo ca t a ly s t  causes t hem with subsequent  dehydration to olefins. According to 
: to re ta in  their  act iv i ty  longer : = a n e w  theory,  carbonyls o f  t h e  me ta l s  a re  th e pr imary  

29i4. RCaI~FELo, J .  [Liquefact ion of  Coal,] Allgem. active • mater ia ls ;  ~The  e x i s t e n c e  of  a compound 

end a t  720 ° on cooling. The  second cu rve  showed effective has  not been identified. T h e  h e a t  set  f ree  
arrests  a t  736 ° and  746,. o n  heating and a t  720 ° on  a t  the  ~-~ change is ~ tha t  a t  the :7-fl change, or  " 
cooling. The  third cu rv  e showed arrests  a t  786 ° and • about  1 cali per  gin. The  change, which m u s t  be t r u ly  
746 ° on heat ing and a t  720 ° and 707 ° on Cooling. A l l  polymorphic,  also occurs in Ni and co. As a -  and 
these a r res t s  were recognized on subsequent h e a t i n g  f l-Fe have  the same space lattice, a poiymorphie change 
and cooling curves up  to  the  twelfth. T h e  twelf th  does not  necessari ly involve a change in  the  space 
curve  showed an a r r e s t  a t  736 ° on heat ing and 712 ° 
on cooling. The  a r r e s t  a t  736 ° corresponds to the la t t ice  and the inverse  m u s t  also be true.  
t ransformat ion  of pear l i t e  into austenite. T h e  ra te  2922: R ~ ,  0 .  [Equil ibr ium Diag ram of Iron-Carbon 
of  cooling Was so slow t h a t  Fe  and graphi te  r a t h e r  . Alloys.] Metallurgie, sol. 8, 1911 pp. 456-464, 497- 
than  Fe~C precipi tated f r o m  theaus teni te .  The  a r r e s t  508; Chem. Abs, so l .  5, 1911 p. 3793. : 
at  746 ° corresponds in the  stable system F e - C  to the  I t  is concluded ~r0m experiments  t ha t  b e s i d e s  : : 
solution • o f  ferr i te  and  g raph i te  in austenite.  The  : cement i te ,  Fe~C, which has  been called tri£errocarbide, 
g radua l  d i s appea rance  o£ the  749 ° a r re s t  f rom the  u di ferr0carbide exists, Fe~C. The :equil ibrium con- 

• heat ing•  curves is caused by the coalescence of  the cen t ra te  of the t r l ferr0carbide is a lways  less than  the 
5sterr.  chem. u. tech.-Ztg., s o l  43/1925,  p . '  151 ; . [Fe(C0)5]~ including 10ng c h a i n s  of  CO ~roups is graphi te  partieles:ii~to l a r g e  masses, whieh~ u n d e r  the sa tu ra t ion  eoacentrate~ Above 700 ° the carbides a re  i 

-. ~ Chem- AbS, 4 ol. 20,1926,p.  1313 . . . . . . . .  = assumed.  Th is  is reduced to 2 m o l .  o f  Cs/:ti~ and  a Fe  exper imental  conditions, Would not dissolve in .austen-: i endothermic  compounds-and a t  2,220~ the  diferrocar-  : 
= Brief discussion of  4 methods  by which motor  fuel  : carbonyl of  much  lower CO content .  Af t e r  a number ite: T h e  double a r r e s t  On the  cooling curves  is  not: bide is quite .s t rongly dissociated into Fe  and C. :As : 

can he produced : Low- and h igh- tempera ture  carbon:  of react ions with Fe:C, C~0:, FeO, a n d  F~0~ among easily explained. The  npper  ar res t  a t  713 ° c a n n o t  the: t empera tu re  is lowered, the di ferrocarbide  breaks 
: :  tzarina of:coal, Synthol process, Berg/us process,  a n d  the in te rmed ia te  pr0ducts the  lower  carbonyi is recon- be a t t r ibu ted  to the t r ans fo rma t ion  in the s table sys- down into FegC and C, and eventual ly  the  Fe~C breaks ~ : " : 

: Badische process. ' ' '  .:.. . ~erted to Fe  0veral i  reactions a r e :  1 3  C0-~4 Fe-* tern and the lower t o t h e  t ransformation in the meta-  down into Fe  and C .  In  the merastable  sys tem,  t he  
. 2915. RU~.I~SHTEi,X, A: M. [ C a t a l y t i c  Hydrogenat ion  "' [Fe~(C0,),]~; [Fe~ (c0 ) , ] 2+2  ~CO~[:~e(C0)~] , ;  [Fe- ~ . ~  s t a b l e s y s t e m  b e c a u s e  .whi te  cast•  Fe shows t h e  solidification takes place i n 4  periods:  ( 1 ) : T h e  t ime : -  

in m e  ~'apor Phase  :in Connection With  tile D e g r e e  ~ J 4 - k o ~  ~ . - ~ 2 : ~ H ~ 1 5  I~-0-}-C0..%3 C0-}-4 ~: austsnite-l '}earlite t r ans f0 rma t ion  at  713 °. Tile S i n m l -  up  to tha t  point wben t h e  melt  reaches the equilibrium- 
of Dispersion of the C a t a l y s t s . ]  Bu l l .  acad. sci. ~ e ,  H.~. T h e  volmnes of CO and  I~: to produce l m o l .  i i  ~.~ : tantrums precipitat ion of  pear l i te  and the graphi te  Concentrate (2) the ' t in le  during which  the mei t  re~ ~ . . . .  :: 
U. R. S. S., C l a~e  sci. cairn. 1940, No 1. nu 14-1--1~ . of C, tt, ,  a r e  10 C0-}-17 El: i n s t ead  of  the previously . eutectie may  occur. Since the arres t  at  740 ° ascr ibed m a i n s  be tween ~he equUibrinm concent ra te  a n d  t h e  

: ~ (i n German pp. 150-151) • Chem. Abs. ~'~1: "3~ 1 9 ~ ,  glve~ $ C0-}-IT ~=, and the theore t ica l  yield of octane L~,!.  t o  the  t ransfornmtion of  the eutecfie ia  the s table Satura ted  Concentrate;  (3 )  tile t ime dur ing  Which t h e  : 
. . . . . . . . . . . . . . . . . .  ~ : .: :. isonly:lS$.4 gin. Per m. ~ ins tead of  203.5.. The  presence | ~ .  system lies 12 ° higher  t han  the  arres t  a t  734 ° ascr ibed ca rb ide  eutectic is  solidifying ~, (41 tim t ime during : 

p. 3512: : :  : : '  ' ~  " '  ' o~ t,'e Carbides a n d  Oxides in t he : ca t a ly s t  is consistent - . ~  .: to . the t ransformat ion  :of. peurli te in" the ~ metas tab le  which the solid system is cooling, Tbe  amount  of : . = 
. N i-Al=O" l~'drogenatiOncatalyst 0finC~E~ and"C0Whieh the dimensi0nsln the presenCe:of the°iNtO stagesWith ~[hisin thethe°rY'regenerationbUt theSeofCOmpoundSthe metallic°nlYFe.representHydro. .... ~ sys t em : t hen  the equil ibrium temperature  of the f o r °  Solid ca rb ide  formed f rom the l iquid  phase is deter- : 

var ied  40--102 ~.:-was invest igated,  C~I=I~ Was: eari~on fornmt ion  is by subst i tut ion of  E[ f o r  0 ' i n  earl*ide a n d ' t h e  difference between the equi l ibr ium : .:. 
crystals J ~  mer  trurisform~ati0a ShOuld occur 12 ° higher  t han  t h e  : milled ~ chiefly by: : the  decomposition ve i0c i ty :b f  the  :: = 

: hydrogenated in a a  excess of H:  a t  155 ° and 175 ° t h o  ~,~n . . . . . . .  ' | ~  equi l ibr |mn tempera ture  of  the lat tet : : transfor nati0U, . . . .  
: velocity of t h e  C~H, s t ream w a s 3  cc ~per h r  yiel~lin~" " ~ u ~ s  cna~n2"!-~ead-~ for'reed.., Polymerization- of  OH,. : . | ~ : .  tha t  is, a t  721+12=733. ;  A horizontal Should be d r a w n  : concentra te  and tlle sa tu ra t ien  concentrate  and alSO is : 

• 70 ">-75 0 ~  ~ and  3 3 3 - 8 5 5 ~  respect ively '  C . ~  T h  ° g -~o,?~u~mcoas~s~encwiththistheory. Theac t ion  - ~  across the  Fe--C d i ag ram f r o m  0-100~ C a t  733°~t0 affected by ' the  velocity of solidification. In - the  solid ~ ; 
. . . . . .  , .  . ~ / ~ e of  ~t!ka!ms udded to  F e ca ta lys t  ma~ be ei ther  (1) r e -  I~i~: represent  the eatectic t r a  ~sformat o l i n  t h e  stable phase:, t l l e  decomposition velocity ~of tile carbide is " in ,bes t  ~mld ~ a s  In the more  d~sperse catalyst .  T h e  mo~al o f  0 . f r o m  CO ~roups t o ~ i v e  n e r c a r h - a  ~ " ~ . 

catalysts.~.:ith Ni crystals  g rea t e r  t h a n  65 A. had  l i t t l e :  : tiien combining With C~li~ the ,~e~-ca-~ ~ 7v. a~e, ~ • : . syscem. The concentrat ion of. C in the eutectic in . the  ' a lways  less t h a n  in tile l i l a l d  phase Thus,  when the 
or  no act,~,ty~ Tlle acti~:aU0n energy  also var ied with-  ' sequently reduced, b r  (2) "po~:mer[za~ia[ e ~ m ~ 0 s u t ~  ~ .  s table  System :is :0.7c/~: . . . .  : -:: . . . . . .  " "  . . . . . .  ca rb ide  is once formed a s  solids: i~ remains  more stable ~ 

o~1~ tx r .  ~,k~,; ,v . . . .  ~k.,., '~,~,~ ^~ ~ ' ~  ~ , .  iu ~r0pTi'tiou" aS the -tea p e r a t u r e  a~ which it  is f i rs t  • . . . .  
in 3,100-10 450 c a t  per  tool. wi th  the  dispersity of  N i  , chains, which  combine with Fe to ~-~ve earbonyls. : - ~f ;¢ ,  • , ~ ; ~  ~ : ~ 7 ~ . k t t  ". :~.:~"~,C~_Y~ ~"? ~ L "  deposited is low M o r e o v e r  the m0re finely divided its : . . . . .  . ..... 

r o l . , a g ~ .  . . . . . .  a . ~ . ~  z , ~ u n r ,  auorg. ~ n e l u . ,  vot~ ~ o ,  . . • ~ . ' ~ . . . • ~. ~. 49-102Y~. : The  mix tu re  C0%3 H: Wa~ hydrogenated a t  RuCKus ,  w L .  ~ee abs.  2 . - - o  . . . .  4 ° ~4 ~" C h e m  kb= sol o n  ~ o e  ->n~ - cond~tmn the more hkely the carbide ~s to remain in 

: 230°-260 ~ a t~var ioas  Velocities Of the  mi±ture;  4.6-10.0 29i8 R v z e  R r I r n n 2 C a r h , ,  f l ~ ]  , , t~chr  anorg ~ Discrepancies  between the  results of Ruer  and B o d e .  solution. T h e  react ion velocity, of the  Carbide decom- . : 1. per  hE.,:yielding:CtLi again the:robOt disperse: earn,  : Chem ~:ol 1 i7  ;~t9")1 nn":24~)~'~Z~' n ~  °" " .... • ~ xv, , ,  pp . . . .  • o ,  . . . . . . . . . .  - . . . . . .  P" - ~ "  m e t u s t a b l e  equilibriuza with the" sur rounding  solid : :: 
: .  !ysts (49, ~8 ~ . )  promoted b e s t  the  t ransformat ion  o f  :~a -~o:;o. - "  ~x~':. y ,  ~ - . : - . . - :  ,_: ~.-em. Abs.~ v01. ~ : ~ ( a b s :  2921) and w e v e r  (abs; 3672 and 3673) a re  dis: . p0si t ioa a t  1,135° is such tha t  abou t50% of the carbide 

CO into CH~. Other Catalysts had  lit t le or  no ac t iv i ty  ":i' " v ' - '  P '  ~u--.._ - :. : ~ : ~: cussed a ~ ! e n g t h :  I t  . is :claimed that 0ne of We~-er:s wilFdecomp0se in ~sec .  A p p r o x i m a t i o u  forni~das a re  - , : 
" ' I ),.golubility of cemcntit¢ in molte~ iron: A ~ !  inves t iga t ions  was m a d e w i t h  F e o f  insufficient Imri ty ,  d e v e l o p e d  fo r  t imresu l t s  to be~expected in fl~e solidifl- : : Presumably, all  eatuiysts of  the s a m e  Chemical n a t u r e ,  -ueneh~¢~ . . . .  , ,  .~ . .  z.^ ,~ . ~ ~" 

metals,  and oxides and having the  s a m e  crystal  sys tem -, . . . . . . . .  u- . . . . .  =:,~ al loy contaming~ 0.5% C i w h e r e a s  in the other  there  is evidence of f a u l t y  teehr ca t ion  of F e - O  alloys, during the sec0nd and t h i r d  ~ 
and cube as  t h e  aboveen ta i l . s t  should h a v e  the s a m e  . showe d a s t ruc ture  consisting ent i re ly  ot.cementite. ' ~ i  ~ i oique. This  e-,:plains the  fa i lure  of Wever  to o b s e r v e  . pe r iods .  ' : ~: . : :: . : ~ 

• relation between aet ivl ty  and dispers i ty  : Cementite is precipitated direct ly  f r o m  the melt  and the polymorphic t r ans fo rma t ion  at.769 ° originally r e -  2923. - - .  [Phase-Rule D i a t o m s  Of Carbon With  ." ' : : :  ./ 
2919. R~*~k~'s~m,-~':A. ~ .  :Pa~SYTKOVA .4. :KXZA~ ' -~si i~Ota£°rmed b.Y the reacHon between 2 phases, 1 ported by Ruer  and Bode . . . .  ~ Nickel, I r 0 n ,  Cobalt, and  Manganese . ]  Ber. deut. - 

s ~ , . B ;  A., ~ n  Z~.L~-sr~t~, N. D. ~ [Ca ta ly s t s : fo r  F e C  in nu m e  omer. hquid.  T h e  ~solubility,eurve of ~. :: 2§20. . :  [Magnetic TranSformati0ns Of the Fer-  : chem: Gese l i .  sol. ~1~, 1912, pp. 3139-3148; Chem: ~: : 
Benzine .Synthesis F r o m  Carbon Monoxid~ h-.~ ' mol teu  Fe.rmes f rom the  e u t e e t i c : t e m p e r a t u r o  i " romagnet ie  Meta l s , ]  Z t s c h r .  anorg. Chem. , sol. 205, :: ~: Abs ,  s o l  7, 1913, p. ~31, : .  

. . . . . .  to a m a x i m u m  a t  0.67% C cor responding  t o  the corn- 1032, pp.  230--234; Chem. Abs. ~'01. 26 1932, p. 3707: .... i n  i~is electric vac i lum furnace,  R u f f  has succeeded : : : - : ' - : .  HJ'drogen Which Do:Not Require  H igh -Tempera tu re  pound Fe:C. The  melting point  of  Fe~C in the meta-- . . . .  
: -Reduction.]. B u l l  acad. sci U. R. S S., Classe seL Temperature-temperature-difference curves  for  ex- In main ta in ing  tempera tures  up to above 2,700 ° ' Thus • ' : .  : = ch im,  1941, pp. 41 -48 ;  Chem. Zentralb. ,  1042, I I ,  p stable system Fe--G cannot be de t e rmined  because Fe~C 

dissociates a t  temperatures  a b o v e  1100  °. T h e  slope [ ~ ,  
971; U. O~ P.  Co: Survey Foreign Pe t ro leum Lttera- .  of the S01ubility curve of Fe~C in t he  metas tab le  system "' ture  T r a n s !  33~; Chem. Xbs., 4ol. 37, 1943, p; 5217. ; ~  , ~  , ~  ,~ . . . . . . . . . . . .  . . . . .  

ceptionally pure  electrolytic Fe  were recorded photo- the melting-point d i a g r a m  of the V-G sys tem has  been 
graphically.  Both the  hea t ing  and the cooling curves  followed to about  2,750 °. In  the Fe=-O system, the 
~ T n ~ - ~ r  ~ 1 ~ P n  h ~ . ~ n l r ~  n ~ "  t h ~  m n f ~ n ~ H o  t - ~ f l n ~ f n r m n H n n  n r c d l n b l o  ¢ ~ x ' ~ t ~ n o ~  n e  I P ~ . N  l l n ~  h ~ n  ~ v ~ n l ~ r l  ~ n , ' l  ; n  " : 



' • • . . . . .  " i -!: : i  i : - :  
• . : ~ : /  • : : ,  ::• i • • ,  ̧  i•• ¸ 

3 8 2  B I B L I ~ t ~ - ~  r O r  

Kei l ig .  , I n  the  ~In-O s y s t e m  • t h  
a p p e a r s  to:  b e  more  s t a b l e  t h a n  [ 

e n h a n c e  ,.nm~.,,~a~ ~ . ~ - ~ - - .  : . . . .  ~ u u v e  u n e m  ~.i0s vol  9 1915 ~ t35  - ~ ;  " : :  " m a w t a m  w,de  tern e ra  to ta l  rodue t  consis ted Of about u a l  a r t s  of  " 

~In. In t h e  Co-C ser ies  t he  fo r  
h i g h  t e m p e r a t u r e s  cause~I so m - ^  

: work  is  t o  be r e p e a t e d .  Th  e mel~ : 
very  s i m i l a r  to  t h a t  o f  N i - C  al th  
point  could  be detected i n  the ' l inu i  

: point  w a s  reached (gee  a l s o  a b s  

H i g h e r  Tempera tu re s  V I L  : I r  
See abs .  2931. - ~  : 

t~Ires: V ~Ia~gan6.se~an~"C~rl~o 

.... ~....-U-:-q-." t~vesuga~mns aL~, , : 
. ~  ~lc~e~ anu Carbon.] S e e  ab 

2924 R u ~  0 X~D GERSTE~- ~E "'.'" - ", .- - - - .... . . . . . . .  r~a~ rs . . . .  " . . . .  - P  . . . . .  : (Cement i t e ) : :FeaC. ]  Ber;  deut~ ch ; 
i912, pp~ 03-72; ChenL Abs., ;voL: 6 

. Campbel l  (Your, I r 0 n  S tee l  I n s t :  
1901 p. 217) and o thers  hold t h a t  F 
compound 8 940 col bein~ given O 
Ruff  .(abs. 2922 ) be!ieves~'that . : :  
:reports t o e  ~ollowmg expe r im en t a l  

. tm9 of, h ! s : t h e o r y .  P u r e  Fe~C, p 
i me i s t e r  s ~ method:  ( D i s s e r t a t i 0 n ,  K : 

: uar~  g r a y : ;  1~s.: n a r d n e ~  .m 3.2-33 , s 
moo .vo~-%17(~=24.3.4.: Th  e molecul  

: an~ u Xs:~.~ g t v m g  a m o l e c u l a r  

.ai~lff _ _  . ! - :  . . . .  " . . . . . .  ~ . . . . . . . .  . - : -  . . . . . . . .  ,- . . . . . .  : . . . . . . .  . . . . .  :. . . . . . . . . . .  - . . . .  . . . . . . . . . . . . .  . . . . . . . .  a ~  , s  . . . . . . . .  r . . . . . . .  ~ . . . . . .  . . . . . . .  , e rence  of  lo.1 cal. T h e r e f o r e ,  the  hea t  of  f o r m a -  a , ~ , [ ; ~ , ~ . . ~  ~*X~2 ,~:. . . . . . . . , . :  ' . , .  : . . ,  " Ux¢ "ulant is  about 20.000 tons ' o f  gasol ine  oer  year .  P l a n t s  : ~  m~. ~,.,~,;^A,~,.h^...~ ,'oh~ . ~ , a  

:~ anti G is  27.3~, 
B u rn ing  ~Fe~C 
pressure  of  
l m r n i n g  F e  t v e u  

~a "difference, ima~ = A d d i t i 0 n o f  ' :"  
lion of  F e : C i s  i 5 1  col andFe~C is en 0 o ~fCtoC01owerstlienleltingl)oint'toi300~':. : 

. .  , '  , d t he rmic  : a t  ~ %  C Wid ,  increas n~ teni)ei  :~3Fe-{-C F e : O ~ l e . l : e a L  ~ ~-~-:: : : - . .~ : : -  . . . . . .  = ~ ~. ' . . .  , ~, 1 , a tme  the SOlubili ty::  =: 
: . . . .  : : , : : :  ~ o ~  p m . m  e me~t increases  fi~'st.sl0wly wi th  increasih~,  i 

:~: fl92~. ~ .  [Carbides O f  M a n g a n e S e :  a n d  Nicke l . ]  : ' :  t empe ra tu re  t h e n  note  rap  d l ~ a t  ~') 100" and  a t  6 36~" ' 
Ber:~deut.: chein: Gesell.: %01. -t6, 1913,: Pp. :400-413 C and  a t  h~oat  t he  c0mpositi¢~n o f  the ee~P0:uhd "Co~C " : 
Chem..:Abs.,:v01. 7; 1913 p . :1848 . "  = , :  , =::': . . . .  : : the so lubi l i ty  eurve  h a ~  an  u p w a r d : i n f l e x i o u  s m lo t - , :  : 

' i : :  ~[01ecuiar: hea ts  o f  for raa i ion  of  Mn~C=-~i . )  0+,) .14 :: - t o ,  b u t  not~ a s  m~U'ked as ,  t l i a t  w~th N~ ; the  s o l u b i l i t y  

is about 20,000 t o n s : o f g a s o l i n  e per  year .  kqants  t o  T h  hydrocarbonate .  • T h e  yield 0f:ThO--~ by t h i s  : :  : :  
~hland:- R a u x e L  Holten a n d : H o m b e r g  h a v e  a '  n~,~h-d i ~  ~4% : T h e  m e t h o d  i s  comnared wi th  t h e  • " • , . . . .  ¢) -. . . . . .  ~ . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . .  
ty: of  9o 000 tons -o f  g a s o h n e  p e r  yr  Bes ides  -.: Ruhr rh~mih  ~method ~ :The  n i a x i m u m  c()ntent o f  s o  • : ' : 

plants K u h l m a n n  iu F rance  is p ianning  an ins t a l : :  in"rhe~Th-liydrocarb"onate is ~ y e n a s  0:3~:  : ~ : ~ : " :  
~ef 30,000 to~is capac i ty : : ahc l in  O'apan t b e ~ l i t s u i  : :  :- :: .~." ' _ : ~ :  L .~  :" . :  :.-~ / : , - :  
: e rec t ia  ~ a - :p ian t  bf  30-000 tons  c a - a c l t v  : T w o :  2 9 4 5 : . ~ ;  [ ~ l a u u m c t u r e  o~.a  w a m t y s ~  w i r e  ~t ign : , : , . i  
:Plants ,~re, 1)lanned::: I 'ns'tallati0n ~os t s ' f 0 r  tl~e : (?0ba!t C o n t ~ t :  a r i d  Hig!l ~dti)~ity..] ~F£~T !l~oeel : '  : : :  ",:: ] 

K )0 1939 f l a m e ~ 4 ~ - ~ o  .~-.o U ±~, ' x u . u ~ e e [  ~u ~reSsure process a n d  the  F i s c he r  process a re  aboug - -  , , " " . . . .  ; ,-  , -" ': : : : 
~me,: aud the  :Cost  of  o p e r a t i o n  does not :  d i f f e r  : . F o I l 0 w i n g  has  b e e n  found tO 15e tbe mos t  fav0rable~ : : :  
y . :  :If, g a s o l i n e  is  [he .maln" object ,  : the]  h i g h - :  method:  f 0 r ; p r e c i p i t a t i n g  the: c a t a l y s t  c 0 n s i s t i n g  O f : : . -  :: 17 
~/.e.pr0cess(0Pe~;ates m o s t  econ0mical ly: : :  :::) :: :100 p'~rt C o ;  15 :Th0: ,  and :12.5 purified ~kiese lguhr .  : • • : 

~.~,, ~ o . ~ , ~ . ~  ~ .  ~h,~ ~ o ~ / , ~ .  ' r , ;n .~.h :~,-h~,~¢~ "~ ~ : '  : dissolved: as  m t r a t e s  m z0q .  :of: H-0,::-IS poured_in to :  : . . . .  ¢ t h e  :ehrbi 
deut: ::: e~iem:: : :L 

f b . n d  to b e - - i s  i col Reca ldu lad0n :bv-Le  Cb ( t e l i e r ' ~ :  
: m e t h o d  i.evealed: the  ileal dr, ox idar io{ i :e f  F e e  to : ~ : i =  : 
: :Fe:0,  :to be;,28.6±i.8:  While: Le Cl lh te l ier  obtahied 25 7.::~: , 

, "Re~:ised calcUla~i0ns' gage  the  f0 i l0wing  resul t s i .  Me-:;-:: : 
' le i :ul i i r :heat .of  f0 rma t ion :d f  F e t e ,  ~ (.Fe~L-55 8} = ' ) 6 7  1 4  : 

:cal.; of: F e Q - - 6 0 . 4 ± L 8  t e a l ; ;  : o f  Fe~C f ' r b m :  a±-Fe ::.:i:: 
i: (See  ab~' :2924.) .= : : :::=,: 

:,0:2 :! 
: :and 6 r a p h [ t e =  ~ ~---15.3±0.2 Cai::~ : . . . .  : :  

2927 ~:RU~'~,:0: ::.~,qo GoEcxZi: O: :- [Solt{biiity '0f :Gdrbon 
:(: : in : Iron.]  :~Ietallurgiei:  ~:ol" ' 8 : i 9 1 1  ~:pp' 417~4'/1; 

: :. : S01ubihty: Shows ~a .max imum a[~ 2,220~ "coi'resp0nd: : 
!ng.~^~_ ne c ° mp o s i tm n  Fe ' -Cand  a~:ehange in~dii.ection 

• a :  1,~5~ ° c0r responding  to the  composit ion-FeaCi r 

{ i ) s e o p •  a new e0nstitnett~: 
a~.nH~lied, f rom the :~ronll 

Simih/r , 

.... • wesens ~N'o::209, 1915 p-p: 

B i b  T - ~ h ' B h n [  '~:AI~R N,~2 19~1 n :'R ~PBIII-t l O 6  H 0 "  .-kfter lddttto~ o f  1" u g m  p r e v i o u s l y  pumfied : 
Ge~n~in-~e)ort Co'~erin - y e a t s  i942--44 . . . . .  ' ~: k lese lguhr  : the, mlx tu re : l~ - sh r red , - fo r :  a o t h e r  30-40 :~:: : ~z: , 

, :-~: , :  { . I ~ :~ g .  - ; : .  ::'., ~ s e c , ' T h e  preeipih~te then i s  t ransferi 'ed:  t e a  s u c t i o n  : : .~::: 
: 2 9 8 9 . : ~ : :  : [P roduc t io f i :0 f -Soaps ,  and  E d i b l e : F a t s  : :  fi r e r , : a n d  the :me[her ,  i iquo£, . is  removeG: d f f e r  Wl i i ch ;  : ~ :::  : : , :~ .  

~. .Fr0m~Fa[ty Acids.]  ' B i 0 s  5lier0film FD':5463/4T-~:: : :Tthe:.precipitdte i~ :C0~rered : 2  l imes  .w[tb .d is tHled:H:O :: : : : , ,  • : 
; :i:: F r a n i e s  t -194 ;  0 .  T:  S~ Bib: :Te~h: Rept~,:'X~01.::Le.:.N0'.: : :  und Washed unt i l  less than 0,01:gin: s0da  pe~: L: cab-be :~ : :  : : 
: : : : :  3i 105i,:P: 67~P~B 104.!$7::};.::: :' : ,: ' : ( :  : : : : d e t e c t e d  in : the  w a s h H : O i :  A f t e r  ex tens ive  d r y s a c t i o n  ~ ' ~,::," : :: 

:(::: Gennan.:r~pdrt.e()~:ering:years: i 9 3 0 ~ 3 . : :  : : , : : : : :  ::; :: : the cake: i s  p laced : in t h e : d r i e d : a n d  :dried::~it:!00~ f o r :  :, :: : : :  

! : Tecli: Re~t:, vol.:i6, 5"o: 3, i951, { :78;  ]~B i04: i$8:  ".' i :  :: ::70,21i : .TOM Beel~ :287; : ~.~ : :  :: : : :  : : :  
.... ',:': Ger  Uafi::rep0rt::c0<-eHng yea r s  1937--44/i : J '  ::~::::i :-":::::7: : C o m m t m i c a d o n  from:.t l!e:  K a i s e r  Wilhel~n :DiSti tut , : :  : : - ~ : : :  ~(: 

• : 2 9 4 1  ~:: ' : :  : ' / l i e  :~iS0ie~.:Tr0: s c K : : :  : fii~; ~Kohle~ifol;schung concerning: the: pr0dt{ction: o f  u : :  • : : :  ' ,  : = 
- - " : ~ M : ~ k ~  . . . . .  :~ .  : . ~  _^.~, ; .  ~ - ~ p s  T e r y  ~/i:tive.catulySt} Co,:iff theTfor in :0f  ~.its n i t r a t e  L : .  ::~: : 

• r roee~s  j . ~ u a  ~ t e r o u m l  ~ z  o ~ v ~ 7  zrames  ±-no- . ~ " i ~n m n . . . . .  ' ' , ~  ,-~ ~ - - . e , ~  . ~ ) ~  • . ~ . . .  . , . . _ ~ . ,  . . " .  : together  w t t h . t h e  eor ' espo  dl ~ a ou t s o f  Th ,  o~.;.: ~ : :  : ~ x ~ ~io.  ,±ecn .~e iu .  vou.±u £~o; ~ ±uo.t p u :  , . . -  . ~  : '  , ~ . . . . .  ~ i  . . . . . .  . . . . .  : ~ :' Mg, m t r a t e s ; : m  dissolved in water .  NHr-CO.- gas  



K ~ 0 .  vaqous_dat.es2__1936-43 ' f r a m e s  414-531; P B  To obtain paraffin in  l a rge r  quant i t ies ,  this  method i~f,: Di f fe ren t  electr ical  sme l t ing  processes fo r  the  PrePa-  and emuls i f iers  also can be  uti l ized in the  lea ther  
~ u , z ~ ;  "xu~t ~ e e t  Z~T. w a s  changed by F i sche r  and  Pichler .  They  apnli~a :][~. ration o f  nonconduct ing F e  oxide  f o r  ca ta lys ts  a r e  con- indus t r ies .  
~_Ilseelianeous. collection of  p a p e r s  , m o s t l y  by O. medium pressures  of about  10 atm. ,  and  p a r a f l ~ - w ~  ' ~ sidereal. No th ing  di f ferent  f~om the  Usual process  i s  2969. - - .  [Paraff in  Synthes i s  on I r o n  Cata lys t . ]  

~ e c m n ,  on [ne  aevempmen t  of  t he  product ion of syn-  produced in  a liquid s ta te .  A solidly built-in c a t , ~ ' ~  ~ ~gtven. 1 d rawing .  F I A T  Ree l  L-5,  Sept .  10, 1941, f r a m e s  96-108; P B  
~ e u c  r a t s  ~rom.  Ftseher-Tropsch pa ra f f ins  and t h e i r  conta ining Co i s  placed in a r eac to r  w i t h  wa te -  ~...fs, 
~ rans~ormauon r a t a  soaps. T h e  m e t h o d  of  the Ruhr -  running  : ver t ical ly .  I n  addi t ion  to li~h~ a n d ' ~ _  ~pes ~ ' ~  ~961. ~ [ P r epa r a t i on  of  Cata lys ts  Wi th  a H i g h  70,159 ; T O M  Reel  299. 
c he_ml_e a n d  B r a b a g  a re  compared.  Ana lyses  of prod-  gasoline and  gasol,  a paraff in  mix th~e~is  ob t a ~ ed  vy  ~7"~ Cobalt  Densi ty . ]  FT_~T Reel  K-29, 1939, f r a m e s  Paraf f in  synthes i s  w a s  ca r r i ed  o u t  w i t h  w a t e r  g a s  
u c ~  a r e  g~ven, anu  some rough d r a f t s  o f  pa t en t  specifi- which can be processed into so f t  paraffin t h r , ~ . ~  ~ ~ : 6,968-6,972 ; P B  70,218; T0~£ Reel  296. (CO : H : = 1 . 2 5 )  in c i rcula t ion on au Fe  ca t a ly s t  (100 
canons  a r e  presented.  - vacuum disti l lation, 3-6 ram. Hg. ,  and  about 30-0-~  ~ I :  " Di rec t ions  a re  g i v e n f o r  t h e p r e p a m t i o n  o f n e w  cata-  F e : 1 0  C a O : 5  C u : 1 5 0  k i e se lguhr ) .  T h i s  ca t a lys t  h a d  
r.~48; ~ .  [Recovery of Thor~um.]  F I A T  Ree l  a n d  into R u h r  gasol ine h a r d  paraffin.  Th i s  solid uar." ~ l y s t S  w i t h  a h igh  Co densi ty ,  which a re  supposed to been prec ip i ta ted  w i t h  K O H  a n d  h a d  the  h ighes t  

K-~21, 1942, f r a m e s  806-892 ; P R  70,212 ; TOM Reel  affin is oxidized wi th  n i t rous  gases ,  produced by *th'~ ~ ' ~ ' g i v e  an  especial ly good yie ld  of  paraffin, k iese l~xhr  content, ;attuined so f a r .  The  long du ra t i on  
r ~ , i -~ ,~2  [Cause of  Cobal t  Losses in Synthes i s  test  124 days  a t  .47  ° and  20 arm., prouucea  a yml~  ~ .  ~ . eomnustlon of  Ntt~. The long-chained molecules ar= • ~ i : ~ - - :  •, .--:TTY~." ~- ~ . . . . . . . . . . . . . . .  m:"- . . . .  of  1'34 6 g m  per  m ~ inc lud ing  gasoil  u n d  a C0-{-H~ - 

P a p e r  r epor t s  all  the  expe r im en t a l  a n d  pradt icaI  l e s s  f requent ly  c racked  by th~s method  than  by ()~ ; ~  ~nsmua~mnd  ~ x ' ± "  ~ee~ ~x-~v x~ov ~ a  ~ u,~o~- " " _~.. " . ~:m:.~ ~ 6 986" P B  70 ~18" TOni  Ree l  296 " - eonvers tan  of  7o ~ .  I n  con t r a s t  ~ to p r ewous  t e s t s  a 
w o r k  p e r f o r m e d  on the developme.nt of  a method f o r  °Xlaati°n" ^ ' "  ~ ~'~,~'o~ ^~ ¢ ~ ' ~  . . . . .  t .  ~h~ ~ ' ~ - t  ~ime in a ~ whi te  c rude  paraffin, f r e e  0f  any  ca ta lys t  p a r t i c l e s  

r e c o v e r i n g  T h  f r o m  the ca ta lys t s  u s e d  in  the h y d r o -  99[5. - - ' 7 ~ :  _ [~a lcu la tmn of  a P l a n t  for  the Produe.  i ~ "  ~ . . . . . . .  v . . . . . . . . . .  ~. ~ ~ ~ ~. . . . . . .  ~ s~n- was obta ined The  long l i fe  of  the  ca ta lys t  is  w o r t h y  : 
genat ion  of  CO. T h e  resul ts  Of the  en t i r e  work : a r e  ~ on o~ ~gn-~uomeula r  F a t t y  Acid~ With  a Daily ~] [b ; thes ls  ins ta l la t ion  a r e  s u m m a r i z e d .  The i r  ex t en t  i s  , of note : : ~ i 
conta ined  i n  a p a t e n t  a i ~ p l i c a t i o n .  T h e  method  c o n -  Output  of  3 Tons Product . ]  F I A T  R e e l  K-25, J u n e  ~ { ~  ~determined ,in p a r t i c u l a r ~ . ,  _ . .i" .' ..... = ' ~  . i a i . '  9970 . . . .  [ w e t  Method f o r  P a r a f f i n  s y n t h e s i s  . . . .  i 
s i s t s  i n  p r e c i p i t a t i n g  Th-K~SO~ £'rom the  Fe--Th sed i ;  : 26, .1941, f r a m e s  3 ,  953-3, 966~ P B  70,216; T O M  . . . . . .  ~ 6 3 ~ . - - .  : [Tes ts  . . . . . . . . . . . .  on men  ̂ ~ree~ptmti°n- . . or t~ou^^^_~ W*th C o b a l t C a t a l y s t . ] :  " F I A T R e e l  L-o,  Sept. 6 , 1 9 4 1 , -  : 
men~s obta ined  by precipi ta t ion b y  add inz  K.SO ~ee t  -u  ~ uamlys~s  J ~'~A'I' r~eel ~ - . u  no uate f r a m e s  t~ uu±- ~ . . ~ o o  ~ , x _ ~ -  p ~  7n ~_~u • mO~I Reel  og.~ " " 

" - . . . . . . . . . .  : 6,994 PBTO21S;  T 0 ~  Reel296.  ' ' . . . . . . . .  o -±~ , !  ~ - -  . y , . ~ . : : -  _ '.--Z" . _ _ .Liter  s ep a ra t i o n  and  washing,  th i s  i s  t r ans fo rmed  into ~Iethod a n d  calculat ions a re  described. ( S e n  abs: F u r n a c e  was  caa rgeu  w~m a crusueu tso eata~ys~ 
Th  b ica rbona te  by boiling in concen t ra ted  soda Solution 3 5 5 3 0  : Descr ip t ion  of  tes ts  on the  precipi tat ion of Co fo r  
2949. ~ .  [Paraff in  Synthesis . ]  F I A T  Reel K-21,  2 9 5 6 . . ~ .  [Monthly Repor t s  Of  the  P lan t  Lab0ra-  e p r e p a r a t i o n  of*Co ca ta lys t s  w i t h  k iese l ,~hr  as  car-  m i x t u r e  and  oil condensate p l u s  crude paraff in ,  m.  p. 

1939, f r a m e s  997-1008; PB  70,212; T 0 ~ I  Reel 288. tomes, Ruhrehemie  A . - G ,  0berhausen-Holten.]  er m a t e r i a l  and  wi th  the  use of a m i x t u r e o f  gaseous  120°-320 °. The  t empera tu re  dur ing  the  f i rs t  f e w  days  
New Cal.'riyals Of e x t r a o r d i n a r y  efficiency a re  de- F I A T  Reel K-28, J a n u a r y  1936-March 1940, f r a m e s -  I~  and  CO.- for  the  precit~itation instead of  the usua l  were°f operatiOnnot satisfactory.ranged 180°-190 ° . A t  208 °,Thethe yieldSyield obtaineddeclined 

scribed, w h i c h  differ  f r o m  the  p r ev ious  Co ca ta lys t s  5,734-6,080; P B  70,185; T 0 3 I  Reel  295. . .  a..C0:. I t  is  demons t ra t ed  t h a t  useful ca ta lys t s  also and was  s tabi l ized a t  about  60%. Compared wi th  the  
by a ve ry  h i g h  COCO, content, l i t t le  k iese lguhr ,  and  a These monthly  reports  dea l  w i t h  the  p lant  r e s e a r c h  m he p repared  in this  manner ,  normal  dry  synthesis ,  the  we t  synthesis  does n o t  offer 
cor responding  addi t ion  of Mn a s  ac t iva tor .  T h e y  on gasol ine synthesis  a t  the above labora tor ies .  ASide ~64. • [Tes t iug  of  Cata lys ts  Under  Pressure . ]  any  advan tage .  
b r ing  abou t  complete  t r a n s f o r m a t i o n  o f  the- C0-H-_ f r o m  the genera l  rout ine  w o r k  for  the  SUpervision F I A T  Reel  K-29, 1940, f r a m e  s 7 355-7 363 ; PB  2971. . [ o l e f i u  Synthes i s  hy W a t e r - G a s  Circu- 
mix tu re  a t  t he  lowest  t em pe r a tu r e s  k n o w n ,  below170 o. of  the  plants, special t a sks  have  been carr ied  out, t h e  70,218 ; T O ~  Reel  296. " la t ion on C0bal6Mixture  Catalyst : ]  F I A T  Reel  
Th i s  resul t s  in  a h igh  yiehl of  paraif~n . . . . .  sPirs~gress of  which is  reported.:  TheSe special  t a sks  con- I n  o rde r  to find the react ion of  catalysts  in  the  S-yn- " L-~, Apr .  29, 1941. f r a m e s  116-135; PB  70,159 ; TOM 

1 :: : } ~hnT~lYn:aCUVes~aythter,~ab°ra~e y ~e~iitha~Sv~erenu~f; ...... fur~,Y,?e~aetS~So~,~in~produets with=~a high % of  olefins. ! : : 
' * ~ . .  " " YP ~ orion examined  2957 ' " - -  ~ ' ' " : f h ~  t a ~  v.'ar~:~a"fl~mor] '0  ,~h ~ . , m  " . . . . .  ,kee0rding t o  ca lcula t ion~,  1 m.  o f  w a t e r  g a s  w a s  : ; 

: f o u n d t o h e  v e r y  close t0gether~ I t  a l so  was  foun:d b y  " : , • ~ .  [~e. cycle ~enzme. ] .  F I A T  Reel K-28. : . . . . . . . .  w . . . . . . . . . . . . . . . .  ag . . . - . s  . : . . . . . . . . . .  m = o a t a l  s t  mix  
experunent  t h a t  con t ra ry  to es thb i i shed  theories the  -~ ~ug'o13=.1941, f r a m e s  6,08!-6,093~ PB.701185; T0,~r . . . . . .  ~: ':~ ' ~i . : - .  n e e d e d  to cu 'culate f0r  each 10 . .of C c y - ~ )65. ~ . : :  [SYnthes~s . o f  L~ght Hydrocarbons_.] : ' t a r e ;  hoWever~, the q u a n t i t y h a d  tO be increased to: : 
ca tu ly t i c  use fu lness  b f  kieselguhr  i n n o  Way denehds:  : :: zxee~_t~o~ : : P I A T  R e e l K - 3 0 ,  Feb. lo,  1939, f r ames  7 ,o93-7;o9~;- :  i .2 m.~ dur i f lg  the operati0ii .  The  resul ts  o£1the syn-  : ..... 

o n  i ts~stabil i ty in  a lka l i .  I t  ulso w a s  notiee~l i n ' some  :Exami]~atlo a Was made  0 f ' t ! ! e  su i tab i l i ty  Of recycle PB 73,587:; TOM Reel 2!)7. ' : - :  thesi% as obtulued under  normal  coudit ions ill a r ange  : 
samples  f r o m  Kiese lguhr  I n d u s t r i e  H a n o v e r  tha t  care-  b e n z i e e  lbenzine obtained bY ret ; i rculat ing res idual  gas  : Br ie f - repor t  o f  an exper imen t  to produce l ight  hydro-  of t empera tu re  190°-2250, a gas~ p ressure  e f  7 a t m . ,  
lys t s  ou kiese lg 'uhrs  wi th  h i g h  cal~imxtion loss did n o t  mixed  w d t  f resh  synthesis  gas,  obta ined by synthesis  ~rbons, pa r t i cu la r ly  C-.I-L and  C,H~, from synthesis  g a s  : and a c a t a l y s t  l ife o£ 6 m0. a r e  ' a s  follows : CO-bH.- i :  
r eac t  u p  to fu l l  a c t i v i t y .  I t  i s  e v i d e n t  f rom studies  - .  over  Co and Fe  ca ta lys t s )  for  p roducing  lubricat ing oil ~ a ca ta ly t ic  f u r n a c e  h a v i n g  a small  l ayer  co lumn.  Conversion 63%;  yield of  l iqu id  p r o d u c t s  88-90 gin.  : i 
m a d e  tha t  the re  is  ,~ connection be tween  the temper-  : . . b y  polymerizutioo. Recycling does not  affect the  ' :  'pto3.5~/~ C-.H, could be detec'ted in the ead gas,  which  p e r m J  0f Water g a s ;  52 W t . %  benzine;  25, oil ;  17, 
a tu re  t r e a t m e n t  of  a k iese lguhr  ant l  i t s  st i i tabil i ty as  :~ polymerization p r  pert ies  o r  the v a l u e : o f : t h e  product. " ; nea r ly  20-25% of the a m o u n t  of hydr0carbons~pro- " s o f t  paraff in  : 6, ha rd  paraffin:~ 01efins in benzine 58-  
a carr ier .  : " : ; : - The  lubricat ing oil prepared  front~benzine synthesized need. : - : . : : 60 vol. % and  in oil 42 vol. c~. :: - :  
2951. - - ~ - .  [P,lraffin synfl~esis on  I r o n  Cata lys t  ] : over  the F e  ca ta lys t  possesses a nmre  favorable via- ~66. ~ :  [Gasol ine  Synthes i s  According  to 2972. - - .  [Para f f i "  Synthes is  Wi th  II 'on C a t -  

FI.4-T R e e l  K-21,YMareh 3 1 9 4 1  f r a m e s  11"23-11"~9 : ' cosi ty pole he ight  thun t h a t - o b t u i n e d  With the: C0 =Fiseher-Tro~sch, Ruhrchemie  Oberhausen.]  ' F I A T '  " a l y s t . ]  F I A T R e e l  L--5, March  3, 1941, f r a m e s  136- : ' : ~  
PR  70,212 ; T O n i  Reel  299 ' :  - ' : .  " ~ - " .Ca ta lys t . .  15 tables, 4 d iagrams.  - - , Reel  L-=2, no da te ,  f r a m e s  1-559 ; F I A T  Reel L-3,  no • 143 ; PB  70,159: TOM Reel 299. 
Both i n  Ci.rculati0n aud s t r a i g h t  p a s s a g e  Of g a s  the  2958. ~ : ;  ~High-Tempe[~l.ture Re f in ing  and S to r -  date,: f i ' ame s  560-1,198~ PB 70,156: ' ~ " S u m m a r y  of  research  development  work  pe r fo rmed  : : 

~ r~ ta [~W-~te l0%: :  :a~; C t p : ~ 0 s t : : : o l ~ e ~ e l ~ h r . e ° n S u m e s  i~set:~['t~.~ ~y ~e~*~s°~e}-tt:~°d~c~da:':~:.l~.nC2a:~ Fil in ~011tains a collection of drawings  of th~ entir~ : : in  connection wi th  the paraff in  :synthesis  wi th  F e  cat  "~ : : " 
: t e m p e r t t u r e  Of ">)50:~50° in s u e h a  ~(-~avU:xat{n',:~n~:~: " : '  6;271; PB  70185" T O M ' ~ e e i  fg~  : '  " ~ ! 7  ' iseher-Tr0psch p lan t .  : : . . :  : ;  :r  . a lys t  based o n t h e  g e o e r a l e x p e r i e n c e  of all. reseurch 

Opera t ion  n 2 0 r m o r e s t a ~ e s  I t i ~ , ~ n ~ , : i : , ~ . : : . d : : : , . ~  u!: :  :~ b'~sofine'nr0tluce~l:b~.er-,,~ ~ . - ~ ; ; ' d ~  ; , a :  a~ ~ ~ ' : - 2 9 6 7  . . . . .  [ D r a w i n g s  f o r  : P l a n t  " F ' "  of :_Ruhr : : . .  l ab0ra tm! ies .  The  fol lowing ca ta lys t  is r e commended :  . . . . .  : .  
h a  . . . ~ - . . . . . . . .  ~,=~,~,, ,~*~,=, • . . . . . . .  + ~  ~a~a . . , . ~ , . , ,  r~ .nea  ~y :' " ' ' t .-AT e l L - 4  ' : 100 Fe"  5 Cu" 10C'~0"150kieselgulirprecipitated wi th  • ~ : : 
of Spure.wh,teSpectal. gramparaffinS0hdily, . . . .  an t i  g i v e s  ex. e Client _yield , " ' thetre ttmeatincre~se~ ~ withut oct'mebleaCbinumbm'g e~r~lt: a t '  ~O "h,;: 300°arn~tof]dil{ nf~amOt slt~h~0~'. !~'~'~:' " 44chemm~ f~antes0berhausel 196-1' 39"Hulten']" P B ~ 0 FI.lo8. Re .... 1 9 4 3 - : .  ~xun-~--" "'.the" meutou' ~ " ~o~ ~" .' p r ep't.., m"~ ~-e~" .^~"'h~°~a , , ¢ ~  ,~ ~o ~ ..~on.~_ ~ " " : 

. . . .  • : "  : ' ' ~ . . . .  " . . . .  " . - - - ' ~ " ~ - ,  . . . . . . . .  ~ ~ ' " " ' . ; '  ' • : . - : ' :  The  s y n t h e s l s ' i s  pe r ro rmeu  a t  15-2u arm.  p res su re  ! 
295v2- ~ ~ : :  [Ar0mut. izing P l an t : ]  F I A T  Reel K£24:':' : o~c.~a,  c y j , t e , ~ ; . R o m h . t e s t  results  ~b~w tha t  the s t o r a g e .  ~ • : P!  a n t  probabl~" ~s used  for  Pr0ducbon" of. synt!mt~c::-::  m d  a t e m p e r a t u r e  of "~25':250°: W th c i rcuiut iou of ~ : . . . .  

~ u , y  o , ~ u ,  ~rames  2,476-2,485 T O n i  Ree i  "~91 :: " ;  : ; ~awm~.* U~ your r sune~ aua : tmr e nne d  gas01 ne m a y  b~ , .gasmine,  ~ r a w l n g s . 0  r severa~ cons~rucrmn n r m s  a r e ~  "~"a~r ~a ~ a cons tant  r a t i o ' o f  c 0 .  H- and  wi th  oner- - i: 
Repor t  dea l s  wxth the  task  of  conve-~ i -  H,~ ,~,X~o • leered  to be equall~ ~ood . . . . . .  . ~ presented  o h It* a ta l  s t  a 6 • " "o . . . . .  g ~ " ~ g  . . . . . .  :. : . ~ . . :  . -  . " . .  . . . . . .  . ~ at ion i n _ 0 r  inore steps. ~'~'th t ' s  e y " ~  ~- " r 

bo~hng be low _O0 ° C., obtained f r 0 m  t h e  Fische~ S v n :  2959. ~ .  [Carbon Dtox*de in the Circulat ion Gas ~ 2968, ~ :  [Synthet ic  P r o d u c t i o n  of W a g * A c i d s  conversion is possible wi th  y i e l d s  Of 129 gin. per  m. ~ : : 
thesis,  in to  a m o t o r  gasoline wi th  a n  o c t a n e  ~'0 of~65 " : of Catalytic R e d u c t i o n . ]  F I A T  Reel  IG=28. Ju ly  7, ~-]~ ': and  Emuls i f iers  and T h e i r  Uti l ization:]  F I A T  Reel  of syn thes i s  ~as aiul w i th  60-:70%(0f the l iquid product  : 
.The COSTS a n d  economy of  a p lan t  f o r  catalytic 'crack-" : -  1938¢frames 6,435-0,452B; PB 70~185; TOM ReeI 295. | ~  : L - ~ ;  Feb:  16, 1943, f r a m e s  55-95; P B  70,159; T O M  - as  m/re-whit~ paraffin. : .... ' - ~ : - ' * : 
m g  a re  .compared wi th  those of an  mcomat iz tng p lhn t .  In  a new ca ta ly t ic  reduction ins ta l la t ion for the  p ro :  ~/s~" Reel,  299. . ' ' " o~v~ " rRecvcle Me~h0d of  Gasoline Synthes is  ] : :: 
~ a ~ u m t t o n s  a n d  es t imates  in  ~ enc losures  . . . .  : ~ c t i a n  o~. f i s che r -Tropsch  catalyst~ the  % of CO, m ~ Repor t  presents-  a s u r v e y  on the :wax acids  . a n d  ":F~I'-kT Ree---------t I~-5, Feb. 19, 1941, f r a m e s  145~147; PB:  " 

. . . .  ~ .  [ ~ a n u f a e i n r e :  o f  H i g h e r  Alcohols ~ :  e .reaUcn0n g a s  w a s  examined  d u r i n g t l m  reduction | ~  emu l s i f i e r s  f r o m  products  of  the  Fischer-Tropsch g a s -  : 70 159" TOM Reel  °99 ' -- 
FL-kT R e e l  K - n 4  A ri l  9 19 ~ ~ "J permd.  The  CO- wh ich  o r i - ina tes  ma in l  f m the " * " " ' '  " "z " Th  r a r e  ' ' - " , - , p , 40, f r - -me  s . ,848-  864 . . . .  - '  ~ y ro ohne syn thesm and on t h e ~  utflt  atton, e p e p  - " • -'~ • " " " i T0~[  R e e l  ~-~ ~ ' decomposition Of the  c a r b o n - t ~  - ~ - * - -  ~ h" ~--~ ~ . . . . . .  ~. ~, - =  - - , ~  ¢ , .~"  ~,n~ba~o ' End  gas  f r o m  the synthe~*~ ope ta tmn  m mixed w th 

. . . . . .  ~ " - concentrat ion . . - : - - ,  . . . . .  ~s .t~. - t g u ~  : :  u o n  or  zuuy  s snme~ .m w a x  a~,.t~ . . . .  - :  ~ - . ' - - - = -  f r e s h  gas  and  the  m i x t u r e  is  charged  into the  con- 
~IeOH s y n t h e s i s  described w i t h  r e f e r e n c e s  to l l te ra  - . a f t e r  the f i rs t  t h i rd  of  the  reac tmn time. I ~  ! paraffins has  been aeMeved. Specmi  cons~deratma ~ s  ~ . ' ~. . . . . . . . . . . . . . . . . . . .  ~ .. .~.-za.i^n 

lu re  and  n , t ~ , ~  ' % ~ n  appara tus  f o r  f u r t h e r  f o r m a t i o n  oe c w .  o, n w r t s  |.~r ~ . . .  ~^ ~ '~  ~U~ nP-~ , , a  ~ O  "O~'~ ~V"d' '"~d h~ ver~er. " x n * s  recyc*e m~tuvu ~ w u ~  ~u~ , ~ ,  ~ ~ -. : 

2 9 5 4 .  ~ :  [ P r o d u c t i o n  of  R u h r - ~ a s o l i n e  H a r d  : ° ' a ! Y p a r t  o f  the  l iberated C O : . . 4 .  r 'eaetion on t h e  | ~  Ruhi~chemie ~~rom-th~se w a x  acids the  3 emuls i f iers  : o f  eve ry  particle_of CO and  . t ~ - . . .  ^ .  ^ ~ . (  . ~ : :  
Paraf f in  in~ Connect ion W i t h  ~-~ ~-,^~ . . . . .  " -  o a~rca~y re.~uceu c a t a l y s t  thus resu l t s  ~nd leads  tO a | ~ ,  F P  9035 10~5, and 1325 were  developed. • These.  s e r v e  ' 2974. --------. [Dura t ion  u : e s ~ o r  r.aeu.~en.a ~yn~nesrs  . : 
~ _ ~ . _ ~ A _ ,  ~ . . . . .  . .. -2~ ~ ~ ,  ~ynmes~s or  : loss o~ ac t iv i ty  a t  reduction t am~era tu re s  14 tables | ~  ~^ ~=^a.~:~:. ~ ' ~ u t . ~  , , ~  ~ - , , i~  ~ - D i 0 n ~  resnee t ive iv  : i n  a Double T u b e  Fu rnace  W ~ m  a t~ona~ ~am~ys~.] ~ : .... 

. B e r ~ u s . ~ r o 6 ~  .'216!:_T.O,~,..Reel~2L. := ,~ ~" 2969. ~ .  [P repara t ion  0f I~ron O x i d e  f0r  I r o n  : ~  acids  a r e c o m m e n t e d  on;  they  serve  for  ins tance  f o r  ; 70,159; TOSI Reel299"  : ~ 
~ : T r o , o ~  m ~ t ~ ^ ~ t ~ y  , 2 ~ - y ~ S ,  w n_ue m e  ~ls .~ .er-  ~ . _  Catalysts .]  F I A T  Reel  K ' 2 9 ,  1939~ i f r a m e s  6 926-- the produ6t ion of  h igh-mel t ing  lubr ica t ing g reases  and  Tes t l o f  6 too. du ra t ion  w i t h  w a t e r  gas  recycle unde r  i : • ~ "  

6i929-;pB 70,218 f To~I -R~129G.  i ~i :~ : T  . i ~  .... 
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3 8 ~  BIBLIOGRAP]~/" OF FISC~KER-TROPSC3~ 

f u r n a c e w i t h  Co c a i n l y s t m i x t h r e .  T h e  ave rage  c h a r g e  
o n  the  f u r n a c e  dur ing  the t e s t  amoun ted  t e  1,190 mY 
of  wa te r  gas .  W i t h  the a g i n g  of  the  cata lys t ,  i t s  con- 
ve r t ing  c a p a c i t y  w a s  g rea t ly  reduced,  i n  spi te  of  a de- 
crease  of  c h a r g e  and  an  increase  o f  t e m p e r a t u r e :  T h e  
resul ts  o f  t he  tes ts  a r e  shown in  severa l  fables.  
2 9 7 5 . - - .  [Tes t  Wi th  a Pa ra f f in -Forming  I r o n  

Catalyst . ]  F I A T  Reel Z~-5, Aug.  20, 1943, f r a m e s  
173--183 ; P B  70,159; T O n i  Ree l  299. 
Paraf f in- forming  Fe  ca ta lys t  (100 Fe,  5 Cu, 10 CoO, 

150 k i e se lguhr ) ,  the  reduction of  w h i c h  h a d  b e e n  
s ta r ted  a t  the  factory,  was  examined .  The  t e s t  w a s  
carr ied ou t  in a 4,5-m. double-tube fu rnace  wi th  w a t e r -  
gas  recirculat ion.  The  yield, w h i c h  w a s  considered ~o 
be sa t i s fac tory ,  amounted  to 120 gm.  of  l iquid p roduc t  
per  m. '  o f  useful  gas,  including gasÜl, and  w i t h  a g a s  
conversion of 70%. An i n t e rm ed ia t e  ex t rac t ion  to 
a t ta in  the  o r ig ina l  high genera t ion  of paraffin d id  n o t  
h a v e  the  des i red  result .  
2976. ~ [Paraff in Synthes i s  W i t h  an  I ron  Cain-  

" lyst.] F I A T  Reel  L--5, J u l y  1943, f r a m e s  184-190; 
PB 70,159 ; ,"£0,',5 Reel 299. 
Paraffin s y n t h e s i s  was  ca r r i ed  ou t  in a :double-tube, 

4 .5-m.  f u r n a c e  wi th  a f i lament  g r a i n  (Fadenkorn )  F e  

S Y N T H E S I S  .4i~'D RELATED PROCESSES 

The  l a t t e r  a r e  c racked  i n  a p l a n t  especial ly deveh 
by Ruhrchemie ,  whi le  t he  p r i m a r i l y  produced s i r s  
Chain u n s a t u r a t e d  C~-C~ hydrocarbons  a re  isÜme 
into the  cor responding  b ranched  hydrocarbons .  9~ 
h a v e  the  s a m e  qual i t ies  as  the  C~-Cffi hydroearbon~ 
ra ined f r o m  the  ca ta ly t ic  cracking.  F r o m  these  
ucts  a p u r e  a l ipha t ic  av ia t ion  gaso l ine  of  h igh  qu~ 
is  obta ined by  polymerizat ion a n d  distUlat ion.  
2 9 8 0 . - - .  [Proper t ies  of  t he  P r i m a r y  Pro~ 

F r o m  T h o r i u m  and  ~ I a g n e s i n m - T h o r i u m  Cataly 
: F I A T  Reel  L--5, J u l y  29, 1938, f r a m e s  423-451; i 

17, 19"38, f r a m e s  452-456 ; P B  70,159 ; TOni  Reel  
C o m p a r a t i v e  su rvey  of  t h e  resu l t s  obta ined froix 

e x a m i n a t i o n  of  p r i m a r y  products  f r o m  the  above 2 
l y s t s  w h e n  appl ied in  s ingle  f u r n a c e s  and  in fury  
under  o r d i n a r y  work ing  p lan t  condit ions,  respectk 
The  gaso l ines  produced in  the  s ingle  f u r na c e  f r o m  ] 
Th  ca t a ly s t s  d i f fer  in  no: w a y  f r o m  those  Üblaine4 
Urinal  p l an t  operation.  A n y  v a r i a t i o n s  noted i n  
olefin con ten t  . . . .  a r e i n  o f  the  gasol ine  hydrocarbons  
ran t .  T h e r e  is a definite re la t ion  be tween  t h e  boi 
point  a n d  the  octane number  o£ the  gasol ines.  & h 

=! 

amoun t  of  t abu la r  d a t a  is p r e s e n t e d . . . , ~ - - : .  
2981. - - .  [Hydrogena t ion  of Carbon Monoxide'at :. 

. . . . . . . . . .  N o r m a l  P r e s s u r e  W i t h  Addi t ion  of Acetylene or-of cat .~ly~t 'no detai ls  Th i s  ca ta*ys t  is ve ry  we*~ s m m u  • . . . . . . . . . . . . . . .  ~)  ' ~ ' " " " " " u . . . .  .~cety~ene anu  m m y m n e ]  ~.~'.L" n e e t  ~-5 1942, " fo r  the  paraff in  svnthesm wi th  e l r eu la tmn  of the  u s e r  [ : _ . . . . . . . . . .  -^  , ~ .  , ' " • " ~ rames  o3t~-o-~ ": r ~  7u xou • ' x O M  Reel  299 ' "~, : - "~ "a s  I n  o rde r  to main ta in  the  des*red conversion of  . , ' ' • : ~:'-:~.'., 
" " T e s t s  re~ealed tha t  wi th  the  addi t ion  Of C:H~ arid , !  C O + H :  a t  about  70%, the t e m p e r a t u r e  h a d  to be r a i s e d  . . . .  " " ' - : :"~i 
f r o m  a n  in i t i a l  °°5°  to about o45° a f t e r  45 days.  T h e  C-.H, a t  nora la l  p ressure  a h i g h l y  olefiuie product can '~::~ 
yield 'of .  l i q u i d ' ~ r 0 d u c t s / p i n s ' : g a s o t  was  t h e n  abou t :_ :  _:be obta ined in a :compara t ive ly  s imple  m a n n e r  ~ A fur_-.(:!~ 

: 1o4 m ne t  N m of useful ~as o f  which 50-60% w a s  thor  a d v a u t a g e  ~s tha t  the  a p p a r a t u s  used  in the  normal *~-~ 
par~lfin'= Tl~e a v e r a g e  H."  ~ 'O 'consumpt ion  r a t i o  f o r  : p ressure  Synthesis  needs no a l t e ra t ion  fo r  th is  method. :?~ 

~ ~ t h i s : pe r iod  w a s  1.20 cQrrespbndin;,  virtuall .v tO t h e  ::: 2982. m : :  [ H Y d r o g e n a t i 0 n o f  Cltrb0n Monoxidebv ::~ 
H.-: CO r a t i o  in  t he  wa te r  gas.  A pressm.e:0 f 20 a i m ( : /  ~. A d d i t i o u  0f: :Acetylen¢ ifi the  L i q u i d  Phase  Unde'r' : -  
w'*s ma in t a ined  throughout:  ' .... . p r e s su re . ]  • F I A T  Reel  I.,-5~ 0e l (7 ,1941 ,  f r ames  665w . : 
2977. ~ - - - :  • [Water -Gas  Ci rcu la t ion  T e s t D v e r  I rmi  '- 567; P B  70,159 ; T O M  Reel 299 . . . .  : . . . .  " ' 

Catalyst .]  F I A T  Rest  L--5 J u l y  25, 1942, f r a m e s  In  the  tes t s  ca r r i ed  out under  p r e s su re  in the liquid 
201--=~1 ; P B  70,159 ; TOM Reel  299. pimse,  hepn*ne w a s  used as  the  base  mate r ia l :  I t  was 
Te~t w a s  c a r r i e d  out  wi th  w a t e r - ~ s  c rcul.xtion i n  ascer ta ined  tha t  low-uressure  hydro-ena t ion  of  CO by ,~ 

a Lamel la  f a r n a c e  w i t h  a f i i n m e n t - g r a i n ' F e  ca ta lys t ,  add*iron of  C:H: *,1 the  h q m d  p h a s e  1s not  favorable 
The  test  xi'as rUn for  140 o p e r a t i n ~  d'xy~ F r o m : t h e  : f o r  the  product ion of u n s a t u r a t e d  0 - con t a in ing  com- .~ 
values  ob ta ined  i t  is plainly r evea led  the f t ' sho r t en ing  : : : ,  p o u n d s .  C 0 m p a r a t i r  e tes ts  c a r r , e t i : ou t  under  a nal~ : ~  
t h e  operat in  ~ t ime of the F e  c a t u l v s t  would p roduce  : -  gous  condi t ions  but  wi th  : the  addi t ion  of C-.H: in t h e  t, 

• tile highest  ~'~elds o f  l iard paraffiu~ " T h e  t e s t  jus t i f ies  : .  '~ l s  phase  s h o w n  coasiderable  decline o f  t h e  olsfinlc 
• the  concinsi'0u tha t  the F e '  c a t a l y s t  can  be elIect ively : - c o n s t i t u e n t s  in  the  gasol ines  thus  produced.  . . . .  : .  : 

nsed for  3 months  i f  a double-tube Zh*rnace i s  employed.  2983. : [Fiscber-Tr0psdi i :  :P lan t . ]  F I A T  Reel  i 
2978. -~--------. : [Iafluence" of. a . v a r i a b l e  H.- C O  Ra t io  . .. AA-77 .  Ocr~ 12.1045, f r a m e s  i--!35 ; P B  70,267; TOM . 

: -  i n t h e  Synthesis :GaS' :0n the  .~Iedinm'-Pressure ~yn~ : -  ~ Reel 25! . :  i :  ' : • ' :  " 
: :  thesis:] F I A T  Reel  L=-5, M~tr; 20;: 1942,: f r a m e s  2 2 2 ~  , Repor~ i~ a coalprchenslve descr ip t ion ,  in  both Ger- 

those.  :obtained under  normal  o p e r a t i n g  condit ions : W a t e r - g a s  production, inch*dAng f eed -wa te r  pUrification 
:would: resul t  f rmu  a constant  c h a n g e  a t  r e ~ d a r  in ter -  , !~.~,,l reCOOv~i,~l~; s~he syntimsls  ~lt~:l[;ni, nced i~ogJe rSyJ~ :  
vals  Of t h e  H : ! C O  rat io  ill t he  syn thes i s  gas.  As a : *~,* g o f s . . t  e ~ s g a , H : P  0 "t ( u u  a '  

. :' resul t  o f : the  tests  no d s a d v a n t s g e s  which migh t  h a v e : :  : and low-pressure  and  med ium- p r e s sa r e ' syn the s i s ;  co - 
• been caused by  t h e  constant iy  r e c u r r i n  ~- Change in t h e  • densat iou ph in t :and  Operation i misorp t i0u  by active C; 

.proi~ortionai sha re  of H : :  CO f r o m . L 7 5  t0:2.25 in the:"  '. w o i ' k i n g ~ n P ~ m d  § tab i l i za t ion : : :o f -p r imary '  pr°duc~ ": '  
s y n t h e s i s  g a s  a t  r e g u l ~ r  O-hr. i n f i e rva l s  w e r e  o b s e r v e d  -~- para f f in  p r ° d u c t i o n : ;  t h e  a l k a z i d p r ° c e s s  ~:°r :pr°nuc~v"  

• T h e  C0nverslon was  s l ight ly inc reased  by tiffs Change  of C 0 :  f r  >at r e s idua l  g a s ;  lubr icat ing-oi l  production; ' 
and  resul ted in "l corresponding inc rease  in the yield• and 0 x o  syn thes i s  wi th  flow s h e e t . :  Es t imates  are , 
The  cons inut  change in the H-. : C& ra t i o  does not a l low m a d e  of  p lan t  d a m a g e  and  t ime necessa ry  to place the~ 

a defiflite balance .0f  react ion and  t h u s  p reven t s  ce r t a in  sepa ra t e  **nits in  o p e r a t i o n .  : i 
f a t i g u e  Symptoms.  : : . . . .  , : . . . . .  . , R ~ x . ~ :  R: S e e  abs.  1284. . 

" "  " 2979. - -=--- - ,  [Product ion .  of A v i a t i O n  GasÜl ine : , ] "  2984, Ru~t~'bno, F :  . C o r r e l a t i o n  0£ Adsorp t ion  and 
F l : k T . R e e l  L-5,  June:17,  1941, frames 242-2~$ P B  : CatalYtlcL-kctlvity: I .  H y d r o g e n  AdsÜ 'piton on Zioc- 
70,159 ; T O 3 I  Reel  "-)99. : : - - " : : ,  ~ Chromiuni  Cata lys ts .  J o u r  Ro~; Tech  Co'il ( Gins- < 

. . . . .  : 33; 1939, : p rope r t i e s  required in  an  a v i a t i o n : g a s o l i n e  a re  : d i s :  " g0~[), vol: 4, 1939, pp. 427-440; Che m. Abs., 
cuss~l; a n d  the operat ing p rocedure  for  i t s  p roduc t ion  : p. o269. ,: : : ~ 
f r o m  the products  o f  the  F lscheroTropsch  synthes i s  i s  Re la t ion  b e t w e e n  ca ta ly t ic  ac t i v i t y  and  actlva~.ea 
p r e s e n t e d .  There  a re  2 p r ine iPa i  g roupe  of  substances:  adsorp t ion  w a s  inves t iga ted ,  but  ~ resu l t s  a re  inconclU~ 

- ~--  ~to: be:used~ as- bose 'ma te r i a l s  :~The-  C,~ and.  C~-:hydro-:: - : :  s i r e :  Z n 0  suspensions,  were  m i x e d  with:chr0mic_aC*~ -_L 
c a r b m m  a n d  t h o s e ' c o n s t l t u t e n t s  boi l ing  above 200 °. . ; s0inti0n, d r i ed  a t  a t e m p e r a t u r e  below 110 °, ann .: 

GOd to 10-40 mesh.  C a t a l y s ~  we.re reduced by  
~tt vapo r  in the  p resence  or air~ree ~-.. "rue 
od of  operat ion w a s  to in t r6duce  into the  ca t a ly s t  

k n o w n  we igh t  of  ca ta lys t ,  approx imate ly  5 ee a Kuu 
flume. The whole system then was closed, the 
t a l u s  evacuated,  a n d  the  c a t a l y s t  t empe ra tu re  
d to 500 °. H.. then  w a s  admi t t ed  to a tmospher ic  
rare level  and  lef t  fo r  15 man.;  a f t e r  this ,  t h e  g a s  
removed again,  and  the  ca t a lys t  was  m a i n t a i n e d  
ae lowest  possible p r e s s u r e  f o r  another  15 rain. 
~as then  removed a n d  the  ca ta lys t  eooled to t h e  
red tempera ture .  H :  g a s  fo r  t es t  then w a s  ad-  
ed i n  3 port ions ; th i s  b r o u g h t  the p r e s s u r e  to 
LS of 250, 500, and '/60 ram. of  Hg, respectively.  
:r each addit ion,  t he  adsorp t ion  was  c0nt inned f o r  
fin. The  c~uantities o f  g a s  adsorbed va r i ed  0.5-2.0 
BY use  of the  method previous ly  outlined, a se r ies  
~dsorptinns a t  300°-500 °, w i t h  50 ° in te rva ls  w a s  
Le. P lo t t ing  the  r e su l t s  shows  the  c a t a l y s t s  f a l l  
2 c l a s s e s ~ f i r s t ,  those in  which  a defn i te  type  of  

voted adsorption a p p e a r s  3000--3500,i and  second, 
~e in  which a Somewhat  less  definite change appea r s  
e 50 ° higher .  Use Of these  measurements  in c a l c u -  
ne hea t s  of adsorpt ion or  of  ac t ivat ion a re  Oisap- 
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Cal i forn ia  to suppor t  the  opera t ion  of  a b o u t  30 p lants  
devoted to the  synthe t ic  produet i0n  of  fue l s  fo r  ap- 
p rox ima te ly  140 years .  T h e i r  da i ly  product ion would  
be about  250,000 hbL 

g e e  abs. 742 .  
2988. RUSHTO.-~', ~T.H, AND STEVE~'S0,~, ]~- P- Develop- 

men t s  in o x y g e n  Product ion.  Chem. E n g .  Progress ,  
voL 1, No. 2, 1947; T r a n s .  Am.  Ins t .  Chem. Eng. ,  
vol. 43, 1947, pP. 61-69 ; Chem. Abs., vol: 41, 1947, 
p. 2213. 
Rush ton  and  Stevenson r ev i ew proesss  considera-  

tions, the  low-pressu re  processes,  the 1,000 cu. f t .  per  
hr. unit ,  the  low-pressure  plants,  the  hitch-press u r e  
processes inc luding  the Keyes  Unit, t h e  Le Rouge t  
process, and  o t h e r  h igh-pressure  p l a n t s ;  equipment  
developments  i n  t e rms  of  l ightweight ,  high-speed re  ~- 
c iprocat ing and  ro ta ry  compressors ,  in te rchange  and  
f r ac t iona t ing  equipment,  columns and packing,  and: 
the  purif icat ion of the  g a s e s  f r o m  H : 0  and  CO.-. 

R u s o v ,  M.  T .  Seo abs. 2913. 
2989: RUSSELL, R . P .  COSTS 0f  F ischer-Tropsch  Gaso- 

li  le 0 i l  Gas  Jour. ,  voL 43, No. :27, 1944, p. 95 ; Am. 
Gas Assoc. ~ionthly, v01. 26, :1944, pP. 87=-92 ;: C h e m .  

ring h~ dnting. T h e  effect o£ CO on the  mechanism of ad- Abs., vol. 3S, 1944, p. 1861.: 
rption is: not known.  : F i g u r e s  g iven  before Senate  subcommit tee  on w a r  
i!t5.- . Correlat ion of  Adsorpt ion and Ca ta ly t i c  minerals .  The  cost of gasol ine  f r o m  coal  by hydro- :: : 
~.ctivity. I I .  Carbon  Monoxide  and Hydrogen  Ad- genat ion  ranges  f r o m  $0.155 in  la rge  (30,000 bbl. per  

'~ , 'll sfs J o u r  Roy  :: day)  p lan ts  to $0.226 in smal l  (3 ,000-bbL)uni t s ,  u s ing  : _ 
s o r p t i o n  on zmc - Chr o .mmm C at-'~Y~a "~,~ c..t~ a49 : :  coal a t  $275 per  ton; The  F i sche r  process~ us.rag coal 
jiTech. Coil. ( G l a s g o w b  VOL. ~ .L~'~, ~ ' ~  ~*~--~ , . . . . . .  :ITv*A ~A r ~O i9 ° ne t  ~:11 wi th  na~u'aL gas  a s  

• -1_497 ° : . . . .  ~ v v s  ~ , ~ . , , , ~  e~ '~, - -, ~ ' ,  , - . . : Chem. i b s . ,  rot .  34, 1940, pp. 49, _ -~r : . . . .  the  ctlar " in~  st0cl" $0 08S... I f  s ta table ,  deve!0Pmen t : 
9 ~ r ,es  of ex e r i m e n t s  one a t '300  ° 390% and  ,o , ~ :~ ' o~  ~7,t this' syn thes i s  wi l l  n*'xke ga~ollne f o r  I n  - . e  " P , . ' . . . . . .  r . . . . . . .  , - ' . . . . .  - : }0, and the other at 3600,..a~is,orp~:on ~fu COn~ennanf : $1~.04S per  gal. or about eqnal:t~at of p etrdieam gass- . . . . .  

ca ta lys t  decreased w t t n  m e ' e a s  g line. : . . . .  ' -  : "  
so ~ ~.nyt~at Rose.arch 

0 'at.:  % z n :  ' 
pproximately ~x : ,-:' cz ~ , ~'-- ~ r - ~ : - :  InSt. Rept: ,  1946. 10 pP: . i i , 
assed throngil  a a l a x l m u n l  a t  0 0  a E .  ,7~,  ~ a  i n  [ 1 1 ~  ~ ~ . . . .  " " ~ 1 r ieS of ex e r iments  t h e  : P a p e r  p re sen ted  a t  the  a~inual meet ing ,  B i r m i n g h a m ,  : 
cries, hut, m the ~eCon~ se . , P -.~'.~-~ w e r e  : :.~.F* I o  d iscuss ing  the coa~'ershm of a a tu r~ l  g a s  and : 
aaximum w l s  not  de te rmme~i  ~ ~eca~Sat"~U=~n con coai into l iquid fuels  i t  is re in ' i rked t h a t  the  : reason 
,bt.,ined ouly w i t h  ca t a lys t s  t I i . ~ ~ -:  ' for  n h c i n  -~o much e m p b ~ i ~  on fllts 'fiehl of  research  ' : 

he decmn s i t iou  of } leOH over z n - ~ r  ca~- - ~ i g .  . • ~ ~. n I; due  to an f e a r  " 
ent.. I n  t P~ e se r i es  . . . . .  o~ expc,, 'ments showed  . . . .  . ,and development  basmally, is  o . : . . . .  lnY- anu-" " ' : 
dYSt a t 360°, each o r  7:. ': " : . , - :  ,~,,,~+ ~ontaihin ~ -of fntnre .  0ii shor tage  b a t : t o  tile co~t o[: I~na" p ~ . . 
[ . m a x i m u m  dec0nlP0S*tloa wl~m ca?a~zo~ ~ . . . .  ~ ~-oducin ~ oil I t  h ' ts  been ~tated t imt  the  ok  maus-  . : 
[pproximately 65 at::; %:  z m .  ,Since: :ap~'ox~m'_a.telyi.a ~ . ~rv'eXpe~tS to h'*ve 'lS la rge  proved reserves  of  c r u d e  . .  : 
~ual nulnber of molecules of H- and  C u a r e  ausorveu  . . . . . .  . his CountI~ ~0 ' * f rom nou as  f t  has  t o d a y  i 
in cu ta tys t s ,  both s e r i e s ,  couta in ing  60--6~ at .  % Z n ;  . .~:: ~llistecl~;ence O{ new }c~evel6pments demoustr, ' i ted in  / ~ "  

corn osition c o r r e s p o n u - -  . . . . .  n a t  . . . .  Shich includes the c a t a l y s t  P : . • : ~ . . . . . .  ~ . . l e  ,filot-nlaut ~ 0ne/'ations. Conversion o f  " - : : "  ; :  
ea tes t  M e 0 H  decomposition, r eae tmn  ~s po.s- :~,[~,~.~" to f:.l~,,lhm lh.e~,dv appe u:s to be competi t ive : : .  : 
a tes t  when the  H.- and  CO ? . '  ~ . . . . . .  With production of  ~a~oli~ie f rom petroleum. : Large ly  : : 
flecular quant i t i es  and  less wnen one ~ t ~  "~ ~ - 

mg to g rea te s t  : 

gases is~'ldsorbed in excess  H , w e v e r  ib is  does not  because of tile addi t ional  pl/lnt faci l i t ies  t ;equired~the 
• "" . . . . . .  ' " o s i t i o n / l i ~ l  not  . ,nnroach : l , roduc t ion  cost o f  synthet ic  g-,soline f r o m  coat *s t d Ye " 

~XpI~un wily -~leOK decon~p::--  ~ • Ü;eel"series : Sl i , ,b th ,  h i , , h e r  titan the Cost of gasol in~°f ron]^c '  de ' : :: : 

~7at .  % Z n .  : : i~ . ' -: - . - : ' b b i  of diese~ fuel:  or gas  oil, Would cos t ' about  $42,000,- : : 
~ ' :  R u . ~ s o ,  A . P .  s c v h b s .  849. : : - " ll00', s a l e  of. the  near ly  40.000.000:cu:: f ~ p e r  day  o f  :~:.  

~: " ~ .  . ~ oD,  ,h~  i402. : m-h-c~,10rilic-vah*e gas  :a t  about  $0.25 p e r  1,OO0 .cu. ft.- : . 
~:~ ~ : ~ ' ~ '  ~ : ~ " ~ 2  . "  ,allowance of suitable credi~ for  the, diesel ml  a n d  _ . . 
~::' ~ L°PP;  ~ % ? ~ "  "~" " ~,- ' / -  - ,~, :  ~-~,:4:::: " Certain chemic*Is  produced would  g ive  .m i-inat cos~ o ~ .  : 
.~986.':'RuPaECrlT,/P. : [ J a p a n  : • lan~k~j-: ue* u: ~-o~ v- ~'ls01i e f r o m  tiffs plant,  wi th  co/il a t  $2:60 per  ton, : . :'~ 
~ :Erdoe i  Teer ,  vo1.14,:1938, PP. 83-V;~ • :: ~ annrox inmte ly  $0.0725 per  g a l . ;  thi~ figu~'e does : - . ,  . 
~: I n  a n  a t t empt  to c r ea t e  ' independence:  f r o m  i r a - :  not  i'~i~clud~ any  r e t u r n  On: the  added : inves tmen t  cost  : . : 
!~0rted oil u F ischer-Tropsch  p lan t  was Completea :m - of the plnnt E~:en wi th  a f a i r  r e t u r n  on tile grea~er . : . 
~1932 a t  Fushun  wi th  a n  output  of 100,000,000 l: per: inves tment ,  the  ave rage  addi t ional  cost  :0f s y n t h e t i c  : _ 
~year, and  another  wil l  be completed in  1938 a t  Kyushu" gasoUne to the  A m e r i c a n  motor i s t  should not excee~t i 
ibY. the  . . . . .  Mitsul  Mining Co.. W i t h a  n outpat  Of 50,000,000 1. $0.10of syntbeticPer daY:liquidTheSefuelsneWhaveadVanceSheen inmadethe possiblePrOdueti°nbY 

~e r  s e l ~ :  : ~ : ~  . ~ , ~ : , b :  i955 " ' the  de~ 'e l0 'ment  of  flukl catulvt ic  Cracking: (Sea a b s :  : . : 

~gn~ ~ - ~ , , ~ r  J H L i o u i d F U e i s F r o m N a t u r a l G a s ~  2344.) ' . : , '  - ~ - ~  Chore ' :  " 
- - - - * - ~  . . . . . .  v " '  " . "  . - - ~ ' % r  Q l ~ ' e  n 2 ~  . . . .  " :' o.~91 - Pe t ro leum . l m u l s [ r y :  i n :  . t ~  v. : . - -  : :.. - , 

:: Poss i tiss of producing liqukl : research and 
!gas  u re  oullined~ ~ T h e r e  are..enot~gh~ e ~ ~ . . . .  ~ . . . .  ~ - - m e n t - -  Considerable m0fic~_As_gi~:en t o  t h e  ec~_ 

neat ~ g a s  in  the  sou thwes t  U m t e d  ~tates ann  sou t , ,w~  -= ,~ .  , . - - - - - =  : . . . . . . .  
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nomic  possibil i t ies Of the  new  developments  in this " lyst  su r face  for  the reac tan t .  The  ac t iv i ty  of  Nl 
coun t ry  in  t he  Fischer-Tropsch process  a s  exemplified a s  ca ta lys t ,  e i ther  suppor ted or  unsupported,  is 
by  the  Hydroco l  process wi th  some f u r t h e r  in t imat ions  the  lower  the  t empera tu re  a t  which  the Ni was  eg~ 
of  t he  process  e h a r a e t e r i s t i c s . ,  p r e sumab ly  because the  n u m b e r  of  h ighly u n s [ t u  
2992. - - . .  Progress in Pe t ro leum Research?  Engi- N i  a toms  per  vol.  of ca ta lys t  is g rea te r  t h e  Iow~ 

near,  voL 183, 1947, pp. 490--492, 508-509 ; ~our. Inst .  t empera tu re  of  reduction. H e a t i n g  a ca ta lys t  
PetroL,  voL 33, 1947, pp. 391-409; Petroleum, vol. 10, the  t empera tu re  a t  which  i t  was  reduced mar: 
1947, pp. 151-154,186-189,194; Petrol.  Times,  vol. 51, reduces i ts  activity,  because the increase  in  the  me 
1947, pp, 706-709, 749-751. of  the  a toms  wi th  t empera tu re s  brings about  

A b r i d g m e n t  of  the second C a d m a n  ~Iemorial  Lecture.  lescence of  the  unsa tu ra t ed  a toms  wi th  loss the. 
t i r e  adsorp t ive  ]power. The  p r i m a r y  funct ion of  

I t  discusses the problem of  t h e  u p w a r d  t rend  in the " as  p romote r  w i th  supported Ni ca ta lys ts  is  
wor ld  d e m a n d  f o r  liquid fue l s  and  t he  development  possible the  existence of  a g r ea t e r  number  of  N~!~ 
Of chemical  methods fo r  i n c r e a s i n g  the supplY. T w o  of a h ighly  unsa tu ra ted  c h a r a c t e r  pe r  uni t  of  cata] 
chief processes  a r e  discussed : ~ lu id  ca ta ly t ic  cracking th rough  the  creat ion of  ThOr-Ni  interfaces .  W i t h  
and  hydrocarbon  synthesis.  Compara t ive  costs on the  suppor ted  Ni catalysts,  ThO:  m a y  funct ion as  prom~ 
basis  of  a 420,OO0-ten-per-day synthesis  p lan t  util izing : (a~ hy  the  creat ion of  a more  act ive  su r f ace  th 
n a t u r a l  ga  s a s  r aw ma te r i a l  a t  3 d. per  100 cu. ft.  the above in terface  mechanism,  (b) by an  lm r°:r~ 
are  3.9 d. pe r  imperial  gal• for  synthet ic  gasoline and  ' in the  e x t e n t  of surface,  i nasmuch  as  t h e  promi 
5.7 d. f o r  the  same qua l i ty  gasoline f rom u typical acts as  a support ,  and  (e)  by u favorablu  alteratio~ 
crude pe t ro leum.  Because of  the  added p lan t  cost the  r a t io  in which the reac t ing  substances , and possI~ 
required,  t h e  production cos t :  of  syn the t i c  gasoline the products ,  a re  adsorbed, T h e  ac t iva t ion  of Ni : 
• rom coal  is slightly h i g h e r  t han  the cost f rom crude Th  m a y  be so extensive t h a t  the  speed of  reduction'i 
oil. T a k i n g  the same size p l an t  as  above and  allowing - CO.- by H.. to CH, is increased  10-fold. This  ma~ 
sui table  c red i t  for  the gas  and  chemicals produced, d u e t o  the increase in su r face  a r e a  and the  adsorp(ti, 
with coal  :at 1O s. per ton, gasol ine  could be produced abi l i ty  of  this t y p e  of  Ni catul~st  The  

= " " - - ' . • eonelusio 
~ t :n~ tdaP~r~a I~s :~a lg~ :o~  : ~ e o ~ ! : , - ~ l ~ t ~ y  h i ~ h ~ i r  - ~enbae~ed On the results  0f both adsorp t ion  and  rea~ 

• - t 'o  - locity measurements  on samples ef  prom0te 
: mates  a r e  all  based on Uni ted  S ta tes  costs and  prices, and unpromoted ,  Supported and  unsnppor tsd  Ni cais:-:L 

: RUSSELL, W . W .  geGabs .2335a .  . l y s t s :  : i i  
" 2993; RUSSELl, W.'-'~V:; X,~-D~MIra=Ea-G: H. ~ C~talytic ~:- 2995;;RuTH~aFOR0,R~::W.. Oil-:From" C0a l - in - j apa~ : .~ :  

: Hydrogena t ion  of Cat'ben Dioxide  to Higher  H y d r o ,  Colliery :Eng, vol. 21, 1944, pp; 40-42: 
carbons.  J o m :  Am. Chem. Soc., vol. 72, 1950, pp. Br ie f  r ev iew of indust r ia l  progress  in hyd rogena t ion  

: : 2446-2454 : : . . . .  of coal and F i sche r  synthes is  for  obta ining oils. In- i 
: .  S tudy  waS:made~'0f sevei~al t ypes .o f  Cu-ac t i ra ted , . :  : foi:mation is given on a b b u t  1 5  e6mpanies tha t  are , :-  
• Co ca ta lys t s  fo r , t he  synthesis  of  h igher  hydrocarbons:  enter ing  t h e  coal-to-oil . . . . . .  indus t ry .  ~ ' : 

f rom CO.. and  ~ a t  a tmospher ic  pressure  and  in tern- : 2996; R ~ r ~ R b ' ~ ,  R .  F .  Pe t ro leum : Basic R a w  M e -  

but  ymlded  smal l  amoun t s  a f t e r  suitable p m s o n i n g . '  V t r ious  otentialities ar z. :  - " '  . :~ 
" Atkai lz ing wi th  K carbonate  o r  phosphate,  w a s  neces-  ~ P " 'e presenteu  for  oo ta in i sg  

: s a ry  i n  o r d e r  to pJmdnce .catalysts* act ive fbr  l i q u i d :  ~nr°~ib°~hf~ase°usand  liqui d hydrocarbons  the inter- 
hydroca rbon  s y n t h e s i s  a n d  :it appears  t h a t l  the -a lka l i  : ~ ~ representat ive ,  polyhydr ie  alcohol-pely- - 

: c a n  ac t  us a ' se lect ive  poisdU for  CI~:forming!Catalyst" i carboxylie .aci d resin s. T h e  p~eparat ion of  Phthalte ! 
mn~ u r m e  lnte~.medmte for  all yd  resins f rom o-xylene centers.  Smal l  'additions Of Ce oxides to the  alkalized : : " , ' " ' c -" ~/ 

~' : Cata lys ts ;were .  very~effective iu increas ing synthesis" .~ secured  by  the  a romat iza t ion  of  paraffinic naphthas : : 
: :. l i fe a n d . c a t a l y s t  stability. A l t h o n g h  an  alkalized. C a - : :  is a ! ready  relieving an acute  Sh0rtage:0f  naphthalene, ' 

formerl~ the prmcxpal e h l r ~ m  ~toek for  h thahc  an :~ con ta in ing  cu ta lys t ' suppor ted  on  a nat i i ral  kieselgnhr ' :. :" • ~ "" g ~ " P " " 
produced 0nly CHi , .when  n flux-calcined kieselguhr/  . hydr ide  manufac tu re : -  Poss ib i l i t i es ,a re : seen  and:dis. : . 

: was  subs t i tu ted  as a support ,  a cu ta lvs t  was  obtained ' " ' ~ " " d -  , "  ,- - " " g • cas~ed for  syntheslzm~ d~yln~, o r  sem~drym od fatty 
tha t  synthes ized  nearly a s  much  l iq i ] id  l~vdrocarbous : : acids f r o m  a sYnthetic pe t ro leum 0it produced by the  

Fischer  T~ opsch Synthesm . . . .  as  m~supp0r ted  catalysts  0 f . a b o u t  : the sauna composi- : ": .~ " " "'. : .:~ 
" tiOn. L The  op t imum syn theS i s : t empera tu re :waS  near." 2997 . :Rv ,u¢  P, :Synthol:Process Oil Gas  JoUr. i v o L .  

~-!5 °, bu t  i t  depeade(l on c a t a h - s t  Composition and 43,  No: 47, 1945, pp~ 264, 26T, 268 ; Nat: Petrol:  News,  
a c t i v i t y .  Rais ing  syathesis: tempeh'ature some 25°-100 ° • vol. 37, NO. 14, 194~,:pp. 36, 38 ; G a s  Age, vol. 95, No. 

: .  f o r  s e v e r a l : h o u r s  produced a Selective l~isoning of  " 10; 1045, pp 18-19, 54, 56;  Chem. Products ; 'vol .  8, 
; :  : ca ta lys t  hYdr0geaafioU cei~ters, wh ich  caused a m a r k e d  Nos: 11-12/1045 pp. 36-88 ; Chem Inds  v o l  56,1945, 

- increase i a liqui d hydrocarbon fo rmat ion  Upon r e r  p.:~83 'Pe t roL 'Ref lner ,  vo1:24 No 4 1945 pp, 130 ~* 
: Sumption of  synthesis a t  "the : initi  *l t empera ture  ' - 136; Gas,  vol 21 NO: 7, 1945, ~: 30; Chain. 'Abs., voL 

• : W h i l e  t he  CO theoretical ly ava i lab le  from-!the wuter- 39, 194~, p; 4218.:.: ~4 . - - . 
::: gas  reac t ion  is i n a l l  c a se s  ample  to acc0an t  fo r  a l l  of  Process as" deve loped  hy  the  ~ I  W KellOgg co: i s :  

the h igher  hydrecarb0us ' fo rmedi  i t  is e n t i r e l y . t a a d e ~ .  'discussed f r o m  the p0int of Vie~= of i ts :economic p0s- 
quate  t o  uceount  also f o r ' t h e  amoun t s  of  CH~ fo rmed : -  s ib i l i ty  when  ouerated in  coniunetion w i t h  a uetrolenm 
Th m "" . . . . . . .  - -  - . . . . . . . .  - -  e u m m u m  hqmd hydrocarbon  ymld ob tamed  was  , . . ref inery h a w n g  avai lable  l a r ~  r e se rves  of  na tu ra l  gas  
9 5 m L p e r  m.~ of  CO.- passed a n d  w a s  accompanled by :  :: and  conti~10as to low-cost t r anspor ta t ion  facilities. 

~: ': 360 1. o f  gaseous  hydreca:rbons. T h e  appa ren t  act tva- T h i s  •process wi l l  p r o d u c e  moto r  g a s o l i n e  75: clear 
: tion energy" fo r  the  Overall syn thes i s  was  found to be oc tane  CFR-~I,  'for. approx imate ly  80.05 p~r gal., in- 

'~-J.1 k c a L  " . : L :. . eluding 10% depreciation, f rom na t t l ra i  gas  valued a t  
2994. R~sssL~;  W.  W . , - ~ n  T,~X~oa H .  S . :  P r o m o t e r  ' $0.05 per  1,000 eu. ft.  Tt is calculated t h a t  such a 

; : Action 0 f  Thor ia  on Nickel  C a t u l y s t s ~  Your Phys.  . . . . . .  p l a n t  would  pay  out in abou t  8 yr. ,  and  i n a b o u t  3 yr~; 
. . . .  C h e m ,  ont. 29, 1925, pp. 1325-1341; Chem. Abs., voL if combined wi th  a chemical  p l an t  for  manufac tu re  o 

20, 1926, p. 32~. : : hydroearbens  other  t h a n  gasol ine  a n d 0 f  o x y g e n a t e d  
. . . .  . . . . .  ehemieul compouuds. Approx imute ly  11,000 eu.  f t .  of 

~'  "= : ~ R e a c t ! 0 n  C O r t - 4 ~ = C t t ~ + 2 H ~ O - i s  a su r face  react ion-  " - n a t u r a l "  gas  a r e  r e q u i r e d  to- i)rb~uce l ~ b l . - 0 f : l i q u l d  - - -  
s t rongly  af fec ted  by the adsorb ing  power  of  t h e  cain- :  hydrocarbons.  ~ .: : : : : .  L ::i 

s ~ s c ~ x . ~ ,  T., A ~  H . ~ s c m  C. [Syn-: 
esis of Formaldehyde  and  Acetone F r o m  Oxides 
Carbon and Hydrogen  or  W a t e r  Th rough  Contact  

tbstances.] Biochem. Ztsehr.~ vol. 190,  1927, pp. 
5--277; Chem. Abe., voL 22, 1928, p• 1571. 
resence of demonst rable  quantit ies of  H C H O  and  
~0 in a mix ture  of  CO and  H~, or CO.. nnd  H~O a t  
tn the  presence of  a g r e a t  var ie ty  of  contact  sub- 

ces (Ca.-C, SIC:, kaolin,  Fe,  NaOH, wood  charcoal ,  
~e C, etc.) is discussed. Da ta  are  presented in  
~lar form• 
~, S , ~ , ~ m n ;  P .  Inve r s ion  of Reactions in Cata-  
sis. Chem. and Ind•, vol. 46, i927, p p .  681-683, ~ 
~2-705 ; Chem: Abe., vol. 22, 1028, p. 1065. 
l ca ta lys ts  general ly  a re  too active in the  reduct ion  
,atsr  gas to MeOH, t he  reduction going r igh t  to t h e .  
stage. }Ietallic oxides l e a d  to the format ion  of: 

tory and  secondary alcohols. The  use of h igh  pres-:  
~s stabilizes the MeOH and  methyl  aldehyde~ 
}, S~S,tTmm, P., ,~D M,~-~s ,  A. [Catalyt ic  De- 
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and  ca  CO a n d  H:  b u t  is less energe t ic ;  t he  reduction 
of  CO~ begins a t  300 ° and is rapid a t  360°-400°;  no 
fo rmat ion  of  C o r  CO and no oxidation of  the me ta l  
occur. CO begins to be reduced a t  270°, hut  a t  300 ° 
the  format ion  of  CO: and  C a l so  is no t i eeab le ;  the 
l a t t e r  react ion p lays  a more  promineat  p a r t  the h igher  
the t empera tu re  and  the grea te r  the propor t ion of  CO 
in the mix tu re  of  this  gas  and H~ t h a t  is  led over  t he  
Co. P t  sponge and  P t  black, Pd sponge and reduced 
Fe  do ne t  br ing  about  reduction of the oxides of C .  Re= 
duced Cu conver ts  a m i x t u r e  of H~ a n d  CO, into CO 
and H~O at  430 °. 
3002 - - . .  [New Synthesis of ~Iethane.]  Compt. 

read., v0L 134, '1902, pp: 514-516; Jour .  Chem; See., 
vol. 82, I, 1902, p. 333. : . 
When a m ix tu r e  of  CO andH. .  ( ! : 3  voL) is passed 

over reduced Ni ut  250% the 2 gases a r e  converted com- 
pletely into GH~ and H : 0 .  CO.- and ~ reac t  similarly 
in the presence of reduced Ni a t  a somewha t  highe r 
t empera tu re  yielding only CH~ and H..O. • 

~OOO. SAS.tTm~ 
0f Formic Acid.] C0mpt. rend., vol• 152,. . 3003.:-------• [Synthesis of Varieties of Petroleum. :, composition 

'~ 1911, PP. 1212-1215 ;Ohem•  Abs. :vol. 6, 1912, p. 619. '" Contribution t0 the Theory  o f  Format ion  iof Na tu ra l  
Petroleum.]  Compt. rend.; vol .  134, 1002, pp.  1185- .. HCO-.H vapors  were  p a s s e d  over 0.5 m• of  the cata-  

lyzer a t  the r a t e  Of about  0.27 gin. per  rain. The  fol- 1188; Jour .  SOe. Chain: Ind• ( J a p a n ) ,  vol. 21, 1902, 
lowing ca ta lyzers  decompose t h e  acid a lmost  e x c l u -  p. 653. 
~tvely into C0-J and H , :  Pd  sponge, act ion begins  a t  When H-. and  C.-H: are  passed over  reduced Ni below • ! i  
110" and a t  245°: decomposit ion is v i r tua l ly  complete ; "130 ° C., th e l iqu id  obtained: consists a lmost  -entirely i : 
Pt sponge, begins 1207 ,  c o m p l e t e  215Q ; r e d u c e d  .Gu o f  paraffinlhydroearbons~ - 
produces 278 cm;~ gas  p e r  min.  a t  190 ° ; Ni 290 cm. 3004 . . . . . .  .~ [Decarb0nizat ion o f C a r b o n  ~Ionoxide;] -- - : : - 
at 280 ° ; Cd,-3"2~5 Cm.' a t  280 ° ; S n O  begins' above 150~ Bull. see: ehim: ,  voL 29~ No. 3, 1903, :P. 294. : . : -:: 

h 'es 172 era: ~ gas a t  285 ° ; Zn0  be-ins about  190° :Decomposition 0f  CO in: Presence o f  N i  begins  a t '  ~:::- tad glv 
imd gh.es 102 am• = gas  a t  230 °. TiO: a n d  W-.O: (blue)  : 280 ° - and increases  rapidly  to 349 ° a t  w h i c h  point , -, 
~lecompose the acid exclusively into CO and  H-.O above decomposition is complete. : " " " : 
ii'/0°: , The  s a m e  decomposition iS produced: by SiO~; : 3005.: [Genera l  hiethods of l :Iydrogenation and :" : 
Zr0.., AI-.03 and  U02, but  a t  the  same time CO.- is f o r m e d  
Without H:.; indicat ing the decomposition o f  the ac i4  of Molecular React ions Based on  the" Use of Finely ::: 
:into HOBO, CO.-,: and  H:O ; with AhOy, the gas a t  235 ° Divided :~letals. ]L I I .  ~lolecular.  Decomposition 
:contains 6 %  c o : ~  wi th .uo . ,  a t  230 °, 14~o CO.-. Some .and CondensationS.]  ;/our: Chem. Soc:, vol. 38,1905, :: 
~catalyzers effect a l l  3 : of the  aboVe 'de~0mpositiOns. :I, pp 333 401  Ann .  chim. phys., vol: 4, No.: 3, 1905, 

: pp 319--432, 433-488. ::" =.: ' : : '  : ~ ~. 
• Thus, ThO.. a t  250 ° yields H C H O  and a ga s  containing " General:discuSsion of  the, mechan ism of the action : . : :: 
~75% (by vol.) of CO,-15e'/~ of  CO.--, nnd 10% Of H=; a t  
:3200. the % of C0: increases  to  45, and the  condensed -Of m e t a l s : i n  u f inely-divided condi t ion  on various . 
:liquid contai iS CH~. (O~Ie):  (bwing tO the f0rmatiou:o~ ~L Classes. o f  O r g a n i c  compounds;  T h e  ca ta ly t ic  ac t ion  . . . . .  
MeOH f rom HC0.-H and  HCHO)  ; as  the  te 'mpera ture  Of Ni; Co; P t ,  P d ,  Ca, and :Fe up0u mix tu res .0 f  L C ° : ' . ) : ~ ' : .  
is raised, the  amount  of  ~IeOH formed increases ; and,  " and H: has been invest igated a t  different  temperatures  : 
:as" the HCHO iS then pa r t ly  decomposed into CO and H~, a n d  under  a v a r i e t y  of Conditions. The  results show " . . . . .  : : 
the c/e of the la t ter  increases  and tha t  of:CO: d e c r e a s e s .  " that,, i n :the cas e o f  t im  hydrogenat! : t~oOfcCo%~nHt.he '  : ::.- .: 
:At 375% the gas :con ta ius  only 35c~ of cO... T h e  b lue  : presence of f inely  d i v i d e d ~ i ,  m e  rea ~ . ~- . . . :=  : 
IMo..0~ CaO, FeO, and  J e n a  glass produce 'chief ly t h e  CH,-]-H:O begins, a t  1$O°-rz00 ° aau  proeeens ruptaty : 
idecomposition into co . .  and H : ;  :ordinary w h i t e  g l a s s  a n d  wit imut  complications a t  230°:250 °. I f  care  i s .  ~ : :  ; 
7bringS:about this deC0mpoSition:and tha t : in to  CO and  taken tha t  the t empera ture  of 250°. is n o t  exceeded,: • . ¢ 
B~O to. about  t he  s a m e  extent  ; the l a t t e r  i s  p r e d o m i -  : the Ni  i s  not  i m p a i r e d  a u d  rata  ns ita. .activity over 
aunt, w i t h p n i v e r i z e d  pumice MgO, light: wo0d char -  long periods of  t ime By maintaining ' : the volumetric : .:. ::.~ :~ 
'coal, CrO~, V.-O:, MnO, and  B e O  These fac t s . ind ica te  : relat ions of  CO : H - . = 1 : 3 ,  the react ion iS,virtUally corn-: ::  :: 
that the action 0f the  ca t a lyze r scanno t  consist  s i m p l y ' :  ple~e aud yields a lmos t  pure  CH~..TIla~ action of Co : :- 
in lowering the t empera tu re  of:reactions w h i c h  w o u l d  is  s i m i l a r  to t h a t  of N i  b u t  requi res-  a higher tern- : , 
take place wi thout  tuem:; their  chemical na tu re  acmes  : : p e r a tu r e , :whe rea s  only 'negat ive . resul ts=~re  Obtained : :,. 
into play; " . . . . .  " wi th  Pt, Pd, Cu, and  Fe  i t  is :found tlmt: the passag~ " i _  ' ~:: : 
300i. S.~a,wmn P. ~,~'D SS~DEnm~S J B :Direct  Hy-  of the vapors  o f  p r ima ry  and Secondary alcohols over - 

1902, pp. 689-691; Bull.  soc. ehim., vol. 29, III , :1903,  : 3006. S ~ B S L , ~  [Ten Years of Oxygen Gamfleatmn a t  : . 
: p. 294; Jou  r. Chem.  Soc., voL 62, I I ,  1902, p. 317. Leuna:]  BIOS Final  R a p t .  199, 1946,  32 pp. ; PB  

"Alth0ugh CO i s  c o n v e r t e d  Completely into CH~ by: Comprehensive6T ~41; T 0 ~ I  Reelc0verage:of22T. exper imenta l  ~and oper- 
in the preseoce of finely divided NI a t 2 5 0  °, a t  280 ~ ~ : :  

another reaction becomes obvious, t he ( fo rma t ion  o f  • a t tng  da ta  f rom 1929-43 oh the 9roduct l0n 0f  w a t e r  ' : ! 
C0: and finely divided C .  Thus,  a t  280 °, CO and  H : -  .gas in Wink le r  genera tors  by O= gasification of var ious  
(1 :3)  yield..: a gaseous mixture ,  which consists O f  : type fue l s .  The.  development  o f  the process is  traced, ? ' 
C0:; 10.5; CH~, 67.9; ~ ,  21.6%;:whereas ,  w]~en e q u a l  : :and t he : r eae t i 0n -mechan i sm and the  techuicalF~ur~ - ~ : 

:volumes of  CO and H:- ( w a t e r  gas)  a re  used, 52.5% ciples  ef  O~ gasification a re  dlscu~sed.atAength. _ l!m : 
[CO:,-39.8 CH,,-7•I-H:~ and.0.6_CO are formed.  Co re -  f o r  the  process a r e  anaiyzeu anu  :i~ as: eomparea  w m 
:sembles Nl  in  Its act ion on mixtures  Of CO..and~H~ ?:---the-make=and'blow pro cessi ' ' :"  - : - - - " :  . . . . . . .  ~ - - - . :__ .  L=.~ __ 
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3007. S,~mtT~SO, A. [Purif icat ion of  Syn thes i s  : 
discussed in  detai l  w i th  data  and diagrams.  A. flr~ ""I ~de 

Gases : ]  0s terr .  Chem.-Ztg., coL 51, 1950, pp. 198- shee t  fo r  a .N\--E~- synthesis  gas is  described, a n d ~  isobutanol  
201, 220-223, 242-244; Chem. Abs., col. 45, 1951, br ie f  compartson of 4 methods for  the product ion - ~ o l :  MeOH was 
p. 4022. synthes is  gas is  presented of : 

• ~ : 13, S , ~ r ~ ,  P- :K. [Obtaining Crude Nitrogen-Hy- I n  c l ean ing  water  gas fo r  use in  the Fischer-Tropsch" ~ :  S e ~  abs. 1 4 9 . .  ~ogeu Mixtures for  the  Synthesis  of ,~fethanoI and 
synthes is ,  i aves t iga t iou  was  made of var ious  purifica- 3011. S ~ c ~ s s ~  H ,  , ~ n  K ~ r ~ z ,  H. [Therm~lyJ : ~ 2 , m m o n i a . ]  3"our. Chem. Ind. (U. S. S. R.) ,  coL 13, 
l i on  m a s s e s  to remove the so-called condensates t ha t  namics  of Hydrocarbon Synthes i s . ]  Ztschr.  Elek.:  ~ 9 3 8 ,  PP. 1459-1462; Chem. Abs. 

, c o l  31, 1937, p. 2783. 
passed  the  usual  purif iers and were present  in  the  gas t r o c h e m ,  col. 53, 1949, pp. 254-25~; Chem. Abs.,: CoL :: i ~ T o  s : p a r a t e  coke gas a t  --160 °, the opt imum pros- in  a concentrat ion of about  1 gin. p e r  m /  The mode :  44, 1950, p. 2358 . . . .  

: L , : 100 atm. The  gas  p h a s e  then contains 9~% • of or ig in ,  t h e  thermal  stabil i ty,  and the const i tuents  Summa ry  and discussion Of 15 yrs~ N.-, 2% CH,, and 4% CO and O... 9 0 %  of the  

- : ~ y  . 

l iqu id  p r o d u c t  obtained a t :300 atm. was r icher 
than  t h a t  a t  100 a~n., bu t  the rat io iso- 

not  affected by the pressure. 
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3021. SA,wno,w~ixz, C. [Act ion o f  AcetYlene on Car- 
bon Oxides.] Gazz. ehim. ital., col. 57, 1927, pp. 781-  
792; Breunstoff-Chem., coL 9, 1928, pp. 162-163; 
Chem. Abs., coL 22, 1928, pp. 758-759. 

Fo l lowing  a review of  the  l i tera ture ,  experiments  
are  described t ha t  dea l  wi th  the reaet ious of  CO and  
of  C0~ and C*.H~ in  the  presence of catalysts,  t h e  ob- 
Ject of which i s  to a id  in explaining the origin of  
h i g h e r  hydrocarbons i n  the  reduction o f  CO and of 
CO~ by H:~ The gaseous mixture  was  passed over the  o f  the  eondensates are discussed. The water-gas proc- ca ta lys ts  used in the synthesis  Of hydrocarbons fro~,~ ' ~ . ~ c a n  be obtained for  synthesis, ca ta lys t  a t  constant  temperature  and the  compesttions 

ess o f  Hoppers  and Dtdier -Bubiag  is described, and i t  CO2 and  H~.. i,~ ~ 1 7 .  ~ [Recovery o f  a Crude Nitrugen-Hydro- of  the enter ing  and i s su ing  gases were compared. 
i s  s h o w n  t h a t  the amount  and composition of the con- . SAOIZSZE, W. gee  abs. 1649. ~ : ~ ' g e n  Mixture  for  Methanol  and  Ammonia  Synthesis SA,Wns A . E .  ,$'ee abs. 144a. d e n s a t e s . v a r y  widely according to the process used, 

when t h e  same brown coal was used for  gasification. S±DE~, H., AXD T,~YLOR, H. S. Heteroganett~:  ' , ' ~  by Condensation of Charkow Coke-Oven Gas a t  L0w 3022. SANDS, A. E., A~D SCHMIDT, L.  Dr Recovery of i 
F o u r  purif icat ion masses w e r e  inves t iga ted :  (1) A of  Cata lys t  Surfaces fo r  Chemisorption. I I I .  ~ j , ?  ~ . ~ e m p e r a t u r e  and High  Pressure.] Brenusfoff- Sul fur  F rom Synthesis  Gas. Ind. Eng. Chem., coL 
m i x t u r e  of  Fe oxide and  Na:C0r-- th is  mix ture  does ta l l i e  Nickel. gee 
no t  r e m o v e  a l l  organic S compounds; thiophenes es- 3012 ~ abs.. 3339. ~ ; . . . ~ C h e m . ,  col. 18, 1937, pp. 69-71; Chem. Abs., col. 31, 42, No. 11, 1950, pp. 2277-22-87. 
hpecial!y pass  alm0st  :undecomposed, a n d  ~ lm-forming  - ~: ~AOE; 13. H.  , S ta tu  s :of Thermodynamic s in" t ~ : ~ i i ~ , ~ i 1 9 3 7 ,  P~ 4794: : : . : : Review of the more impor tan t  commercial  processes 

~ e ~ u m ^ m ~ u u s t r Y . = : I n d .  Eng. Chem., :vok 4.2 19a~ : ~ : Y ~ e s u l t i n g  ;mlxture~ suitable: for  syn thes i s  use: above ' fo r  removing  HnS f rom synthesis  gas  made  f rom coaL : : 
yurocarhons  always occur  in the gas. (2) Ac t ive  C - -  pu. -63~ ; unem. ~os.,  c o l  44, 1950, p. 5083 ' ~ ' : : : : : : ~ 0 0 0  a rm,  contains 18.4% N.. and 74 .5~  :~. .  Factors  tha t  differentiate  synthesis gas-purification 

Complete  r e m o v a l  of gum fo rmer s  and H.-S could be d ^ S t ~ u s  o f  e.xperimental aml derived thermod'Ynamic:' : : : . ~ ' . c  S~xox, K. Zee abs. 2413 3425. . f rom other gas-purif ication p rob lems  are  d i scussed .  
Obtained and  the organic S con ten t  was down to 0.01 ~t~ m r  me pure Hgnt parafliu hvdrocarbons f rom cn=r " ~ : ~  . . . . . .  : -- - ' The  re la t ion between S content of the coal used for  
g-re. pe r  m2 syuthesls gas. The method, however, w a s  through decane and fo r  binar~ :.:; . . . . . . . . . . . .  -- ~.-~ : ~ i ~ I $ ;  ~±Lv~, ~.  i~YntneeLc ~'atty Acids From Paraf-  
objectionable:because the act ive G must  be regenerated d r o c a r b o n s  as 'well as for  s~m~"'h~ ~-t~es or mese by- : ~ : f l n  ] Riv.  combustib li, col 2, 1948, pp. 221-230; synthesis-gas production and the cost of  synthesis-gas 
w i th  a Ioss of  absorption power af ter  each regenera- normal  C~ to C~ hydrocarbons with the nonh-.~ . . . . . .  . ? ~ : ~ F u e  b . ,  949, a b s . . 9 3 . ,  fication and S recovery . .  These est imates are not to ' ~ -~.~-~ ~lX~ures of ~ 1 A s 1 o ~ purif icat ion is explored by cost es t imates  for  gas pur i -  

. t ion.  (3)  Granu la r  coke f rom brown coal - - th is  cheap ~ - ~ a r ~ o a  
. . . . . . . . . . . . . . . . . .  component~ CO H S  N a n d  ~ . ~  . . . . . . . . .  .:~ , . : ~ 0 x i d a t i o u  with a i r  or a i r  O ~enerall  In the res ~ t ~  aauus~ equateu act ive ~ in purif icat ion power refs  ~, -. -" , - : ~-,:~ .s  .~v . . . . .  u. ~74 ~ . ~  ^~ ~-3.n,~ . . . . . . . . . . .  :~ 7 !  _ ._ Y: . . ~ : be considered precise o r  final bur have been prepared * :. 
uu~ m e  service time was  very  .~h,,.~ ~,  ~ . ~  , ' :, ' . • ~ : " : ;~2.ence v~ ~-~ ,~, w ,~  apt,nun ua a large seam m nor - -  

mates of a more accu ra t e  nature  • mea t s  were  ofteu necessa~T. :(4) Addition~ of finely 3013. S,tH~.SI~.nl.'OHEY R H ANY ~"-~---- . . . .  " ~: , ~ f r o m  the Fiseher-Tropsch synthesis and: low-temper- .~n~_~ ~ • " = - - -  
. . . . . . . . . . . . . . . .  r e p , a c e - :  ~---r-----: See abs. 6 2 6 .  : : ~" ~ m a n y  for  the purpose 0f working up the gatsch residue as a basis for  discussion and fu ture  rev i sed  cost esti- 

powdered  coke from brown coal to the synthes is  g a s - -  . . . .  - . . - _. _ :~ : . ,  , ~ - x ~ , ~ . x ~ u ~  :-.'~;~ture carbonizat on and nroducin~ uieeul  ,~,,a,~,~o , , ~  . . . . . .  A.wns, ~ ~., )¥2~X'WRIGHT H ~V.' AXD EOLESO~ 
this  m e t h o d  proved sat isfactory and economical  W i t h  - . _ Ydrogee _ !-~:~t~iflcial f a t t y  acids. The me thods  are deacrthed . C. Oreamc S u l f u r  m Synthesis G a s , O c c u r r e n c e ,  " ~ .  Interact ion o~ c a r e e n  MOnoxide und H ' ~ ~a • ~ ~ ~ ~ . ~ . . . . . . . .  , ~  G ~ • • ' ~ ' "" " '  ' 
a gas  flow Of 50-100 m. ~ per  hr. the  condeosates wi th  i n  Si lent  Discharge : Production or 2'ormaldehyde . ~ < ~  The lower f r  ~ctions C C we . . . . .  ~ :.':: ~ ~e~ermmatmn and Remova l  Proc ~m Gas kssoc 

• a concent ra t ion  of l gm. pe r  m5 could be ent i re ly-  .Prec. Ind ian  i cad .  Sc{., voi.:27A. No. [" • ~:.~ ,-  • , c ,, . . . . . . .  s w-~- r - . . " • • . . . . . . .  
,, 1948, pp• 366- %;~' ; izers,  the medium f ruc t ions  C , ~ C , ,  for  soaps  and 19~0,pl , ;564-602; Bureau  of:Mines Rept. of Invest i -  : : 

: removed by  adding 30 gin. powderedibrow n coalcoke= o , ~ ;  Chem.:Abs., c o l  43.1949, p. 1272. - . . . .  :i " : ~ ) ~ e - h i g h e r  Yange, C~r-C.-0, f0r '  iubrica'nts: A portion ~ " g~ ~ o s:~o~Wxuou/5x:pp; :---: :: :: : : : - 
per  m2 o f  gas, washed out  a f t e r  a contact t ime o f  RePort  o f  Work deal ing  with the production of _~F~$f the C~o-C~ fract ion w a s  :used fo r  manufac tur ing  Progress report on the  determinat ion aml remova l  .... 

: 2-3 sec. : T h e : H : S  mus t  be ox id i zed  first bY a d d i n g ,  formadehyde by interact ion of CO " " : l ; ~ g l y c e r i d e s  to m a k e  up the shortage of oa tura l  fats~ of organic S from synthesis  gas with some c a l c u l a t i o n s : -  : h l?~. . .a, r  aud  the n r e m o , : e d  ̀  T h  e absorption" temper = " . . . .  charge  a t  5_00 Cycles per  see. T l a U d b ~ o l i t ~ : l l e n [ : ~ f .  
-~' /~I~ese art if icial  t r iglycerides: iwith odd number Of C as to tile cost of S femora l  on:  a commercial bas i s .  ~ : :~ 

W . . . . . .  o . . . . .  n0~ o e  mgner  t h a n  3 0 °  if  complete a b - ~ o r m a l d e h Y d e  was h i g h e s t  with 'an a p p r o . ~ i m a t e l ~  ~.a_toms were regarded as VmT sui table ingredients f o r  h Laboratory  studies w e r e m a d e  Of se~eral  knowU m e t h - ~ ' ~  . . . .  : / :  
s0rpt ion iS ~ desired, F ina l l y  the  :method was tested equlmolecu la r  m i x t u r e  of t he  const i tuent  gases. ~n ~:!~[he diet  of diabetics as they are Converted to propi0nic ods for the determinat ion of organic S and details  and  : . 

.in a lalTze-chpacity w a t e r - g a s  p l a n t  -by using : t h e  excess  of  eirlier :CO or H.~ appeared to affect the Yield ~.~ac!d and; fioally t o  CO.-and i%.O a n d  do not ra i se  t h e  modifications o f  the methods are presented. Among 
: Did ie r -BUbiag  process. The conditions h e r e  were no t :  adversu ly .  ~ decrease in  yield was obtained a t  higher " ~:~ce!one  content of the  blood above the l imi t  of tolerance the methods inves t iga ted  were tile fol lowing ~ Referee : 

so f a v o r a b l e  as  in the pi lot  phlnt .  The gas bud a p0w- rates  of circnhttion o f  the gases. ~ :~as  the na tu r a l  t r ig lycer ides  do. method, Iusti~ute o£ Gas  Technology burner  method, 
dered coke content Of 'only 1-2 ~ .  per m3, the temp. 3014. SAzTO, S. Sa tura t iou  Valne of Magnetizat ion of was ~0°-60 ° and the contact  t m~ ~ ~ .  ~ - ~ - ! :i~,. ~, ~ 8 c o  abs .  2560. R o g e r s  and Ba ldas te  method Betz-Hellige tur  . . . .  

. ' ' - . . . . .  -- . . . . . . .  yen unuer . t.:emen~ite 8ei Re ts T~h0ku ' ~  : : b idimetr ic  method Lus v'  ~ • these condi tmns  the condensates concentrat ion dronned : i.~on , ~  "~1~ -:)~ ~ - _ :Imp. Univ., c o l  9,: ; ! i ~ , :  SAnZEs. F. ~CC abs 938 : . . . . . . .  ~ . . . . . .  , ~b. s P t  ~pl la l  method, H u f f s  : ,  
f rom-I ;0-1  5 ~m nor m a e,  a o.m - ' --- . '~  S_ ~-r, ~ "  ~,-,~-o22 ; zroc.  Fhys •  Math. See 3"anan .':~'~ . . . .  • "- . :  ~ 1: camtyElc metnou, and tlle activated O method n ~ = : 
condeas,~e~ y .=  =5~ --~: L~ . . . . .  ? g i n :  "~'nese r e s m u a l  ~r) c o l  2 No. 3 19"~0 p 91" Chem Abs v - '  ~ ~?~ '  ~j~Vi9.  Sxxnounz K Reductioo Equi l ib r ia  Of Iron • eral  :purification was found effective ~1,~, e, ~I~ ~en~ . . . . . . .  ] 
dust  . . . . . . . . . .  • eu wt tn .a  h ~ h e l  coke - .  *'q.p. 1600 . . . . .  : . . . . . . . .  . . . . .  . : ' ~ 0 x ~ d e s .  I .  Measurements of the:Equfl~brm of Reac. : 0 1  ~rain of total  S 

• cu,te, ,~; a ranger contact  t ime , : • • .: ~ ' ~ . . . . .  : '  : . . . . .  : : * I ~ : : ~ ~ *  @ . . . , . . . .  _ @ ] .~ . . . .  . ; ~ . . . . . . .  ' per 100 eu. f b  o£ purified gas .  : . : : :Li .... 
t ion te nperature .  : ' and !ower:abso~p-: Cementi te  was electr01yticallv i s o l l t ~  ~ - ~ - , -  ~ |~,~,-:tion:~ :Sc~: Repts. T~ohOku Imp. Umv.;  set. A. voh  1 ~:entat~ve cost eshmates  of t o t a l  S removal  i i f a  h y p o - '  .: :;: 

.~c,~, ~ , - . . . . .  : . . . .  "" c o n t a i n  ng 1 5S% C n nva~¢ ~ ' ~ . . . . .  "~ ' "  . . . . . .  , ~ l~-tu, pp. 21:J-222 ; w h e m  Abs ; co l .  45 1951 p. 6020. thet ical  p lan t  indicate th ~t Costs W0ulR d : '  " : = -  ' : ~ - ~ .  ~.XCHAXEX .~ N Conver ~" . • , a d ~__~ed rote tile fo rm of a -  " ~ ¢ . . . . . .  - .  , . • ecrease£rom . 
o^:..,~..,.~ ~, ~:.: c-" "L • ~lon of Petroleum• ' eyhndrmal  rod ~The densi ty . . . .  ~.~- mh~ "- : m.~-~ Eqmhbma equatmns were derived for  tim following a figure of about ?0,Ol p e r  100O eu. f t .  when the 

o ~ n ~  ~ ~-~ ~e, ~' , d  ed. chap. . t ens i ty  of magle~ zat ion was  me~s,r~d ~n eh~ fl~,~ ,~ ~ m a e t t o n s :  Fe~O, ( m  wust~te) -~CO=3 F e O  ( u wus- coal S Content ~s 1% to a cost of a )ou t  ~0 006 ver  
_ ' . . . . .  ~'• " - a D u  Eros e lectrommnet  The ,,,~ , ~ - - * ' - ~  -:: . '~=; ~ f i t e ) - } - C O . - F e : O ,  (m wush te ) - i -H-=3  F e e  (m ~u~ 1O00 ell f t  when the S content of ti le coal ~s n 
z l sche r -Tr0  sch s nth : :~ . . . • ~ • ~ ~ a g . . ~ , . z , , ~ ,  r e a c , ~  . " '  •• - . .. "; ; •~ "'. . . %- : • : ' ; . . . . . .  P Y es~s proce~< and a modificat ion ~- s a t m a t l o n  in a fiehl of o v e r  10000 ~au~¢~ ~h~ ~,~,~ ~f i t e )~-H.~O.  Fe~O, (m .wus t~ t e )=3  F e 0  (in wushte)-~- ~ l l e se  co~ts are predicated on the cond!tmns tha t  re-: 

o r  l r r ~ n e  ]~ydroc?l process, are briefly summarized. ,  : :  Tound being ~r--I/p=135 C. G S' uni~" ? ~ea~ '~a in :n~s  ~'~'~ 0.-. Calculations W e r e  g i v e a  o f  the act ivi t ies  of CO vered S i s ered[ ted a t  $!&00 per ton, less costs f o r  : 
:: ~,~e.e~ecu or ce~am operat ing var iables  upon the sYn: : also were m a d e  on white cast  Fe c o n t . ~ i n | n ~ - ~ . ~  ~." • ~;~.'e0 andFe~O~ in wrist[to a t  several  0:- concentrations " conversmn of H:S t o elemental  S and at. a p laa t  c a p a c - :  : '  

: . . . ~ s  process,  ~ u  : H= rat io,  catalysts  temperature.  : F rom the knowff  uroporti0n of e¢~-~'* - ' ~ ° - ~ : ( ~  ~ i ' $  and temperatUres Other  thermodynamic Calculations ~ty of 336 000 00O cU. f t  l ~ r  day . . . .  ' - . 
: : P r e s s u r e :  Space :velocity, and meth0d of operat ion are and f rom the  me ~sured satUr~l i iOn'r~, ,an~ cemea~e  : ~ W e r e  made fo r  t he  va r ious  equi l ibr ia ' in  wiist i te  .... 3024 SAXOS "W,~r~, r~oa~ H I V  . . . . . . . . . . . . . . .  ~" 

: discussed , : :: , '~ " men . . . .  " . . . .  " . . . . . . . . . .  "~ '~  .~,, , .... : . . . .  : .  . . . . . .  : : , '- • -[ ,~ • .,: ," " ; .: .:~.A~'o SOH.~IIDT . ' : : ': :.  h 
:: ' " .... :,gee : '  _ :1  ! - - . . . . .  : :  i :~ . ' :  t he sa th ra t~°n  value of cementite was  calculated ~i~020; S.~nsu,  X.: [Chemica lTrans fo rma t ion  of:Meth- " :L .  D.:" ~ur , f icat iou of Synthesis Gas~Produced F r o m  : ~ ":':::: ::  
t :  ,~ ~ ~ "  - a0s .  ~1~4. i : "  :: ~,: ~o oe z-T~aoo or. ~ = I / p ~ 1 3 5  which is the same value : ~ one.] Gli ickauf col. 6G, 1930, pp: 89-93 ;Chem A b s ,  : pulverized:  Coal: Ind:  Eng. Chem, Col. 40, 1948, pp . . . .  :: : 

::e003. S .~o~s , 'A.  p; Product ion 6 f  Svnthet[~ v.~,, ,~ as was ~ound directly. The same measurements  were ~ col. 24:1930 p. 2576. - ' : 60T-620;Chem. Abs col 42,1948 p 4330 : ' 
Fuels .  CombUstion col 13 19"~5 " 3 "  . ~ ~ " ~  made f o r  the double carbides of Fe  and W and  Fe nod ~ T e c  ' ' ' : : " " ' - - ~ " " ' ' . - • , , , Pp. aS--300. ~.r -",~ ~ -  ~- - ~ . . . . . .  ~ hnlcal  and economic outlook for  the t ransforma- P r o d u c t i o n  of synthes is  gas d i r ec t ly  from coal, in- : :~ : -  : 

: ~rie]:  a iscussion of th , ~ ; , ~  a~^~r~ __ _ .C . . . . . . . . .  ~t ~umoer  o1: Ul~erent steels • the reeults  : .~ uoa of CH~ into II uid fue l  b sos eral  new m h s tead of usm coke as enerator fuel  r . . . . . .  e B . . . . . . . .  , , ~ u ~  pro~ees ~ne ar  ~• . . . . . . .  , . ~  _ , . . . .  ~ : ~  q y " et otis . g " g • p esents new and : ~ : :_ 

F ischer  sy n t h o l  process, and tlle R e r ~ u s  process, wi th  " ~ .  "See abs. 1897, 1893 1899.: ~ : ~ 0 f : C O - H .  mixtures  f o r  ca ta ly t ic  syntheses, 3 :o ther  ~vWe i th  special  reference to gas m a d e  directly f rom pul- ; : ;  
.. e ~ t v ~  ~ . ~ , , , ~ , . ~ .  _ :~.~eveloped a t  the  Ka ise r  Wilhelm I a s t i t u t  f i i r  K o h l e n :  grea ter  difficulties in connection wi th  purification Of - : 

• comments  on the work of  Flerz-David :along the lines : . ~ o r s c h u n g ,  is discussed. I n  addi t ion  to the p roduc t ion  the gas to render i t  su i table  for  s y n t h e s i s  purposes.: : : : :~ 

. of the B e r g i u s  process. : , 3015. S.~XXT.~, T : :  [Effect 0f Pressure on the Catalytic . .~nrocesses:are  of ee0nomic importance to the welfare of~ "erized c0al, t h i s :  p a p e r - o u t l i n e s  t h e : p u r i f i c a t i o n : ) .  : / ;  ,:. :,: 
: S,~Or~s G::  8 e e a b s  2013;:2514 " "  :: i React ion Between Hydrogen and Carbon Monoxide] ~ e r m a n y :  1. T h e  thermal  conversi0a Of CH, in to  specifications fo r  Ftscher-Tr0psch synthesis  gas, Some ~ . ~ : :" 

. . . . .  " . . . . .  . '  : Rev .  Phys.  Chem. ~lapan coL 19 194~ p p  50-66  : ( ~ n z o l  and i t shomologs : I ;000°- l ;100  o. 2. Convers ion  of ~ae es tabl ished purif icat ion processes tha t  may b e  3010. SAe~esE, H. [Chemica l  Processing 0 f  Co-king Chem. Abs:, c o l  45, 1951, p 368i: ' " ~ used to  meet  these specIficatious; and  t h e  analyt ica l  
: Chem. Abs.,  coL 43,1949, p. 3 595 . . . .  CrO~ and  ZnO was Studied a t  3-30"-400" i a  the pressure i ~ ] ~ f  CI~, inf0 ~H. -bv  means  of electric discharges a t  low 
i : Convers ion  0 f  coking g a s  to CO a n d  H, b y m e a n s  of  range 100-300 arm The content of MeOH in t h e  e t u d e  m'~reSsure and  poly~aerizatton of  the C:H~. to benzol over- methods t h a t : m a y  be used to deal  wi th  the extremely = . : 
: : G a s . ]  Chemie-Ing. Tech., ~'ol:~ 21 ,  1949, .pp. 1-=6; . " SYnthes i s  of MeOH with'  a Catalyst prepared  ~rom: ~-~aCUve C or Silica gel a t  650°-700 °. 3. The first s tep 

low coneentrations of impur i t i es  thut  may be tolerated ~ " :" I 
~ [a 2, then  t h e  hydrogena t ion  and  condensation of  i n  the  purified gas. Bibllog-raphy of 92 refs. Pa r t i a l  combust ion of the  ma in  Portion of  CH, and l iquid product:  increased wi th  pressure A catalyst  : ~i~.l~e C~I~ i n  gasoline and homologs ove~ Fe, Cu, Ni, and -: 

: C:H, w i th  O~. (not  a i r)  and  subsequent  catalyt ic  c o n ~ .  p r e p a r e d  f rom IGCnO: Z n 0  and K 0 H  "was used for ~La~,all-mtxed 3035. SA,WDS A :  E., Gm~zxs, M. A .  W~Z,~'~m~T, 
: Version o f  t h e  remaining hydrocarbons w i t h  H.-O is d the synthes is  o f  i sobu ' tanol ' f rom H:  a n d  CO The : catalysts  a t  about  250 °. 

: : :  ':i- :::: SA.','nFOSO~ F .  8V¢ a b s  1383 . .  : : : :  Concentration s o£ Hydx0gen Su l f ide  in  G a s b y  the  . . . .  :. 
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~fethylene-Blue Method. B u r e a u  of Mines Rept. Of :onflm 
Invest igat ions 4542", 1949, 19 pp .  .~ 
Colorimetric method h a s  b e e r  developed f o r  de ter :  

mining t races  of  H=S in  syn thes i s  gas  used in the  
Fischer-Tropsch process. T h e  m a x i m u m  Concentra- 
t ion of  S t h a t  can be  t o l e r a t e d  to  a v o i d  poisoning of  concl 
the ca ta lys t  is 0.1 g ra in  pe r  1O0 cu. f t .  The  m e t h o d  a res? 
ts applicable no t  only to  syn the t i c  mix tures  of  CO-H= M e 0 H  and comparis{ 
but  to coke-oven gaSp c a r b u r e t t e d  w a t e r  gas, and  blue ~orthcoi 
wa te r  gas. Mercaptans,  CS=, a n d  thiophene do no t  
in terfere  wi th  H~S de te rmina t ion .  T h e  p re fe r r ed  ab-  
sorbent  for  H:S is 2% zinc  a c e t a t e  so lu t i on ;  H=S i s  d e - .  
termined by the photoelectr ic o r  spectrophotometr ic  
measuremen t  of  the q u a n t i t y  of  l i gh t  absorbed by solu- 
tions of  methylene blue p r o d u c e d  by the  reac t iou  o f  

• H=S wi th  p-aminodimethylani l ine  sulfate.  Absorpt ion  
measurements  are  made  w i t h  a K l e t t - s u m m e r s o n  :pho- 
toelectric colorlmeter, e m p l o y i n g  a No. '66  f i l ter ,  and  
with a Beckman  spee t rophotometer  a t  a wave leng th  of  
745 m#. As little as  0.001 g r a i n  o f  S pe r  100 cu. f t .  c an  
b e  detected by means of this  tes t ,  when  the  vo lume  of 
gas sample  is 1 cu. ft.  W h e n  t h e  gas  con ta ins  0.05 
gra in  of  S as  H=S, only I p e r  10 eu.  f t .  of  gas  is reilulTed, 
and the resul t  is obtained in less  t h a n  30 rain. 
3025a. S.ue~zn, W. P o l y m e r i z a t i o n  of  Gaseous Olefins 

to Gasoline Hydrocarbons  on P h o s p h o r i c  Acid Cata-  
lysts. Erd~l  u. Kohle, eeL 4,19'~1, pp: 550-557 ; ,Tour. 
Inst.  Petrol. ,  eel. 33, 1952, p. 34 A ;  Chem. Abs. ,  vul. 
46  1952 p. 1238. : : : . . . .  

mules  derived f r o m  them. i fu r the r  ~ rmat ion 
haps  is to be found in the  f ac t  tha t  the  ve loc i ty  
s tunts  o f  adsorpt ion a re  related in the  same we, 
a re  the  dipolar  moments  and diffusion constants,  ! 
is, inversely to the  square  roots of  the mole  
weights  of  the indiv idual  gases. The  lnsion 
m a y  be d r awn  f rom these fac ts  wi th  respect  ~, 
Catalytic synthesis  of  parisons o~( 
ous catalysts  will  be published iu a f coming p~ 
3027. SZ~tTOR~, G., A~V FARO, U. [Adsorption of 

drogen, Carbon Dioxide, and  Methanol  0%~ 
Oxide. ]  G a z z .  chlm. ital., eeL 07, 1937~ pp. 
Chem. Zentralb. ,  1937 I I ,  p. 944 Chem. Abs., voI~ 
1937, p. 6072". 
W o r k  is an  extension, wi th  a n  improved a p p a r a ~ :  

o f  t h e  exper iments  of  Na t t a  a n d  Casazza (abs. 2386)~ 
T h e  adsorpt ion  isotherms of H. . ,  CO, C0.-, a n d  Me0R~: 
on Z a 0  a t  0°, 36% 70 °, 106% and 120 ° were  measor ~:-  
The  ZnO was  p repared  by thermal  dissociation of sm~-'~ 
sonite. Adsorption of Bh. nnd CO followed closely -r'~:.tl~.;~ 
Langmuir law, but that of CO.- and MeOH showed de=i; 
elations from this law, as a result of chemical sorpti$6~ 
of CO= and capillary condensation of ~leOH. The ~.~ 
rinds of permanence of the adsorbed molecules were i~le~:~ 
termined. The periods for CO.- and ZIe0H were much ~?i 
longer than for H, and CO, and this fact is shown 
to be related to the  Charac te r  of their~adsorption is~: ii 
therms.  T h e  the rmal  Coefficients were  not  ltne:ar=:~; 
funct ions ; this  indicates tha t  the centers  of adsorutton ~ 

Gaseous oiefins and Corresponding ~araffins are activity at different temperatures have different poten.=i~ 
. ( found in cracked gases, in primazy andcracked.prod- .tiais. The calculated heats of adsorption agree with" : 

-~acts of the  Fischer-Tropsch synthes is ,  and in p r i m a r y  " the experiraentalvaiuesOfTaylor'and Siekman (abs:'::" 
products of  the Hydrocul  process ,  the u=-w~ zrac t ion  :~- 3342). The  hea t  of adsorpt ion of ~ieOH equals the ~ 
of which Consists a lmos t  comple te ly  of  oledns. Poly-  hea t  of  c0ndeasat inn]  this confirms the :  concept of ! 

: meriz~tio n processes e m b o d y i n g  phosphoric  and  s u l -  capi l lary condensation. The  kinetics of adsorption of : 
furie acid catalysts .with low tom]perature and pressure  / H ~  can be der ived f r o m  the  equation of  Lan~nul r .  CO : 
a re  used: to convert  such oinfins to  gas01ine hydr0car -  and CO=:show deviat ions p ropor t inna l  to the s q u a r e  ' 
boas .  Cata ly t ic  l]olymerizatiou o f  olefiniC gases  corn- : roots  of t he i r  molecular  weights, and  related to the ': 
blued w i t h  procedures such a s  thermal  cracl~ng,  ra tes  of  diffusion i n t h e  l~)res of the  Catalyst. The 

: .  : Flscher-Tropsch and the  Ca rbu r0 l  Kogasin-cracking : kinetics o f  adsorption of MeOH uan be derived by 
:" process, give marked i m p r o v e m e n t  ia  gasoline yields ,  : 'dividing t h e  phenomenon into 2 phases, an  instanta- ; 

• s ince about  30% Of th e c h a r g e  i s  conver t ib le  to h i g h  neous phase  and an:exp0nential  phase: ! 
: ectane number  product,  h l e c h a n i s m  of ~ react ions,  3028 : ~ u z o R  

effects' o£ pressure  and tempera tmce ,  influence of  melee- : " ~ I ,  : G., A N D  N E W I T T ,  I D .  M.C.influence of " ; 
:[ u l a r  Size of  f eed  gases a n d  ope ra t i ng  techniques a r e  P r e s s u r e  Upon the Water -Gas  and Other Equilibria. 

d iscussed:  T h e  following a v e r a g e  y i e ldswere  Obtained : Ins t .  Gas Eng., Copyright P u b  222-92 21 pp:; Gas 
• on polymeriZation p lant  u t  30-300 a im:  w i t h  Fischer-  :~ :World, k'01: 111, 1939, pp. 414--415 G a s J o u r .  re!.  2~, 

Tropsch  olefins as feed : 29% p o l y m e r  gasoline, 6 2 %  ~ 1940, ~)p~ 32 81 Chem. :kb'Si~ v0L 34io1940 p .  5337. :: 
: ,  propane butane,  5% polymers  b. ~ 2 0 0  ° and  4 %  gases.  : : E f fec t  of pressure  upon the equilibrium constants 

• POlymer :gasoline was b lended w i t h  Fischer-Tropsch . of r e r e r s ib l e  gas  reactious is discussed At  h igh  
• ) pr imary  gasol ine ;~-propaneibutane  f r a c t i o n  w a s  used  : : pressures , :  the p a r t i a l  P r e s s u r e  of a reac tant  gas is 

part ly as  motor  feel and  p a r t l y  ~fract i0nated, 'pr0pane =not  a t~ue m e a s u r e 0 f  its a cdve  nmss hence ;  even in  
• " being sold for  domestic use, w h i l e  bu tane  Was used a s  ~ gnseoas,  sys tems  in: wliich r eac t ion  takesi 'place With 

: . running-in fuel  for a i r c r a f t  engines.  High-boil ing nO chaa~e in.density~ the va lue 'of  equil ibrium constant 
• polymers were  added to Kogas in  ]Diesel- fuel whi le  the  K~ shows a dr i f t  with progressive chan-es  in the total 

. gases •wer e used for ~hea tmg .  D~fferences  a r  e : no t ed  pressure.  ExPer!menta)~ da ta  :for the water ;gas  tea 

. . . . .  " i " ~" ' • . ' ! " :-:7" ~ : "!': " by equi l ibr iUm pressures, 
~et;';e~nn~hen~a~eor~Z~:t!Ong~f.n:~galvlYt?Ce~]cr~ngc~S V t r~p~o lae ;  ~pr~es~!~eeran~:sOf ZOO atm: are: given. 

Is oh- :: Tropseh olefias. -' ' ' : a  t rue  constant  independent  of total  pressure 
• ~" : :S~kRKER J.:~I: ~ec abs.  4 6 6  - t a ined ,  i' C0mpressibil i ty 'and o t h e r  derived physical 
'.-:: 3026: SARz0Rx, 0 , : '  [AdSorPtion Of :Hydrogen:,:. c a rbon :  . :propert e s of reversibl  e gaseou s sys tems  are  discussed 

M0noxide, 'and Carbon D iox ide  on  Zinc 0 x i d e : a t  the  " : an  d i l lus t ra ted  by references to th e var ia t ion  0f hen 
: Tempe ra tu r e  0f SYnthesis of  ~ / e thy l  Alcohol.] GazE.  capac i ty  w~th pressure.  : • • : 

chim. i taL,  eel: 67, 1937, pp/93--104 ; Chem. zen t ra lb . ,  3029. SAS~nt, M. V. C. T h e o r y  of  the  Fiseher-Tr0psch 
'.~ 1937:II ,  p. 9 4 4 ; C h e m A b s . , ' v 0 L 3 1  1937, p. 6077. ' : ::: ' Syn thess .  ;Current  Sci., ee l . -16  1947, PP. 4--5; 

" .  Adsorpt ion of  H= and 'CO on z n o  i s ' g r e a t e r  a t  430° :: ~Brl t ish Abs: 1948,B~ I, p. 95: : - : :. '~ ' : "- 
than  a t  0°-120% This  f a c t  is a t t r i bu tab le  in p a r t  t o  ' .  R e v i e w  Of the theory of  t h e  formad'0h of :a  carbide 

' : : an  ac t iva ted  adsorption ant i , in  p a ~ t  to diffusion wi th in  - s u r f a c e  and  its  l imited reduction tO lon~ CH~ chainS,~ 
the  eatulyst .  C0= is adso rbed  to  ~a smal ler  ex t en t  a t  s t ressing the impor tance  o f  the  chemlsorbed H= in the 
430° t han  a t  room t empera tu re  because  a t  430° chemi-  disrunt ive reduction of these chains to  molecules o ~  
cat sorption is no longer possibl e a n d  because  d i f fu s ion  : :appropr ia te  length . ~ " :.: 
is less t h a n  for  the l igh te r  gases .  Ma themat i ca l  as- . . . . .  ~:ee'abs 1192 i193 1i33:a 1194 - :  
smuptions made  in ana lyz ing  t]he phenomena  w e r e  -- '-----" - • , , , • :: 
verified by  the  fac t  that  t he  e x p e r i m e n t a l  resul ts  could • 3029a. sASTR~ ~ .  V: C., A.~-o SRr~.kX%; H. " A d s o r p t ~  

-:~-~-z:-be-reealculated-in-a-satisfuctory-rnanner wi th - the - fo r  ......... of Hydrogen  a t~Eleva ted-Pressures  on a~PromO 

~.Synthetic Ammon ia  Catalyst .  Cur ren t  Sci., eel .  
1950, P- 313; Chem. Abs., eeL 45, 1951, p. 9,993. 
tic volumetr ic  method  for  measur ing  adsorption 
• es by solids a t  e levated pressures  was  developed, 
-~e adsorption of  H.- on a Fe-K=O-Ah0=--TiO~ 
~st a t  temp. 50°-350= and  pressures  15-50 a tm .  
.tudied. 2 dist inct  types of ac t ivated adsorpt ion 
' were found, 1 wi th  a m a x i m u m  a t  about  150 °, 
~her wi th  a m a x i m u m  a t  about  300 °. The  results  
~te the superpositton of adsorption on the chem- 
~i0n of the H~. 
~ .  Adsorpt ion of  Nitrogen a t  E leva ted  

on a Promoted  I r o n  Synthet ic-Ammoula ~sures 
~alyst. Current  Sci., eel. 19, 1950, p. 343; Chem. 
~_. eel. 45, 1951, p. 7406. 
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3033. S~WA~fVR~ t L  [Dissociat ion of  Carbon ~Ion- 
oxide i n  Contact  W i t h  Yarious Kinds  of  I r o n  Ore.]  
Tetsu- to-Hagane,  eel. 22, 1936, pp. 121-126; 5apan.  
3our.  Eng., e e l  16, p. 122; Chem. Abs., e e l  33, 1939, 
p. 4500. ' 
S a w a m u r a  m a d e  exper iments  on 2 impor tan t  be- 

hav io r s  of  CO in contact  wi th  va r ious  kinds of  F e  ore  
in a m o r e  r igid  m a n n e r  t han  w a s  done in the  experi-  
ments  hi ther to  published, n a m e l y :  (1) The  dissocia- 
t ion velocity of  CO a t  450 ° i (2) effect of  C deposited 
in  Fe  ore  owing to the  dissociation of  CO upon the  
dis integrat ion o£ Fe  ore. For  this  purpose, 13 kinds 
Of original ore, besides 5 agglomera ted  and  1 roas ted  
ore, were  t aken  a s  sample~ Fo r  measur ing  the  dis- 
sociation velocity of  CO, Honda ' s  thermobalance  was  
used. Dis integrat ion of  Fe  ore  heated~ in CO takes  

12reset 

~'~d or lion i so therms w e r e  determined for  N-. on a n  . place when  it expands, owing to the  C deposited in it.  
~dsr(-P~l.O~Ti0= ca ta lys t  a t  7 t empera tures  50 ° -  .This expansion was  measured  by  a.specinl d i latometer,  : 
~ n d  1 ~ 5 0  a t m  i d s o r p t l o n  a t  lowerz pressures  t h e  so-caUed gas-diintometer devlS eu o y  ~awamura .  
~-' -~" 30 a im  ) exhibits o n l y  2 m a x i m a  a t  150 ° and  . No definite re lat ion could b e to.trod be tween the expem~ : ' .  
~oa:~ . . . . .  ~iveiv- however  a t  50 a tm  3 m a x i m a  a re  men ta l  resu l t s  and the  peres t ty  ann  the con~en~ w 
~: ' ~_~ ~n~o onno ~n~ ~00 ° Fo r  an adsorption of  Fe hav ing  2 valences in Fe  ore. I t  was  zounu, - 
ise~eu_, xvv ,^=~,~ .~--~n "-tin a va lue  Of 23 kcaL ever  tha t  the dissociat ion velocity of  C0 ls g rea te r  
0~'~-°^c?~'~f~h~'~obar'~c l~eat"of adsorption . . . .  when  in contact  wi th  hemat i t e  o r  l imonite t han  when  : 

Mixed kdsorpt ion of H y d r o g e n  and  in contact  wi th  magneti te ,  and  t h a t  h e m a n t e  or  nmo-  
~0a. ~ -  nite in CO is liable to dis integrate  more  easily t h a n  ~. 
,Nitrogen a t  E leva ted  Pressures  on a Promoted- I ron  . . ' 
~Synthetic-Ammonio ca t a ly s t :  Cur ren t  ScL, eel.  20, magnet i te .  • : " I m  

Chem. Abs .  e e l .  45, 10ol,. p. 10018. 3034 S £xEas, R R Natura l -Gas  Research ;  i t s  - 
!1951, pp .  15-10 cat.flYst Was u s e d  T h e  in -  p o r t a n c e a n d  Poss!bilities. Am. Gas Assoc. MonthlY, : 
iAn Fe--K:0-Ah0=--TiO- ~ 
ilvidual adsorption of H= and N.- f r o m  a 3 : 1 mlx ture  v01. 26, 1944, p. 247. . . . .  
;ere determiued on t h e  same ca ta lys t  a t  50°-350 ° and  :~ .~fter the  recovery of  liquid hydrocarbons  f rom c o n - : : ,  

a l g a s  ure~sure  up to 50 a t m  ~.dsorption of  den ta te  wells these gas wells become a. reservoir  of  . 
~a  tot _ - -  ~ ' ; ~ - - . . . . . . .  • ~ Win ro-~ressfor t heu t i l t za  . . . . . . . .  
[= from t h e  mix ture  inc reased  regular ly  w ! t h .  its dry  gas, =rod reseazch i s  no~ ^~li-t~id hx:d~ocarbo ns b y -  

a t  a l l  the : t empera tures  s~uulea ,  tion or +tilts gas as a ~tlr~= ~ .~ , , - ar ttal pressure  
~hereas t h a t  of N-. exhibited this regularity:  only a t  the Flscher-Tropsch process. : ; : : • " : 
e h ighes t : [emperamre .  In  pract ical ly every  case t h e  3035 Sc ~ano~T C. A .  B r i g h t  New FutUre Of coal.:  ~ : :: 

dsorption 0f:H.- a t  a I g iven  par t ia l ,  pressure  from: t h e  ~Vesti~ghouse Eng., eel. 7, 1947, pP. 143-149. ~ 
~ixture ~ a s  c0nsiderably higher  t h a n  t.hjtt f r o m  tehv~ : R e V i e w  of infornmtiou t aken  f rom m a n y  s0u.[c.es on : .  
iure gas a t  an equivalent  pressur  e. ~tmnamy,  e c p the pr0cessio "~ of co ~1 tO produce liquid fuel. 'xne a t -  ~ : 
:t 203 ° and  300 °, N.- adsorpt iou was  increased in the  . . ~ * - . " " " ~ ' H:. A t 3 5 0  ° when the par t ia l  pressure  of tmle d ~ u s s e s  our  zuel re~er~es, gas  syntnems vY • 
~esence 0f . . . .  . -" " re  Fisclmr-Tropsch process, coal bydr0genatinn,  h!gh- .and : 
~, exceeded ~ aim., the: r a t m  of the resPec~.t~e me - low-~emper'iture coke nmking ,  undergrouna  gasmca-  
~ents of N= and H= a~lsorPtion var ied  successtyelY f r o m  ti0nJ of co'it a n d  the factors  affecting c0al conversion, : : , 

H, through :2 H, t02 ::Ji+eN 0 ,Eio :e   inelUdi"-':';sts and Ceo.emie possibilitie   : : 

i ~ : ~ [ ~ S t ! ~ ¢ g g ~ e d 0 a t h e l e x e s  0n  tl m act ive surface  : 3 0 3 6 o ~ , ~ i  _2[1~u~% ' ~Opr C o ~ !  BR~vshq~m,  ~ d ~ , : . ,  : :' 

1031. S.~Z~L.~XD, W: [ I r0n  Carbide:l :  : N e u e  Gies- process, the steps of ~he processes om g -  
SereI~ Tech.-WIss Be ihef te  1 1949, pp. 43-44; E h e m .  dia,zrams Brief  note on life possib[iktes  of the under :  • 

::Abs., eel: 44: 1950,:p 5242 : : i: '  ' • : '  g ro tmdgas i f i c a t i on  of c o a l . . .  : : : : "  :: : 
R la tmns  am0n h e a t  of reaction reaction entropy : 3037i Scz~i.U~som~i"r A;,:X.~v ~ARe¢~i~M~' .[Synthe- ; ,:: ' : :  

~ , ~ ' : ,  ~ ,~t-  , n~  e ,u i l lb r ium constant  a r e  indicated tic Benzine "From .W~}ter Gas . ]  Brennsto~Chem.~, .  .... : . . ,  ,] 
tor~a~e"re ' [c t~n '3Fe~C=Fe=C. Up to 627 °, the  r e a r =  ~ eel. 13, 193~ pp 412--~3; ~.~em. ~ . . . . . .  " "  : Y " ~ '  i ' :  
lion ~d0es n o t  proceed Spontaneously Al though-~he P ;  2017~ - : - 
~rivfng force of the react ion incre 'ases wi th  increas ing  . H e p t a n e  fract i0n o f i h e  a l ipha t ic  portion'  of synthet-  .:: - .  : 
temporatut'e, the equll!brium in this range  remains  on . ie benzine bY the '  F lscher -Tropseh  process: has  been : :~ : :  : ,  
the  side 3Fe+C.  Numer ica l  va lues  f o r  the r e a c t i o n -  found, w i t h  20 reel % SbCh a t  0%' to  :consist o f  ~ i : . :  
~eat,. entropy Work~ and :  equi l ibr ium constant :  a re  ' R=OH-type hydrocarbons and -% N or  qua t e rna ry  hy- - • 
~Ven a t  100 ° in tervals  f 0 r : t h e  t empera tu re -~ange :  i drocarbons." " " : : : " ~ " ~ ~ : : ~: '  
~)0°--000 ° R'. : :  i ~: . . . .  :" 3038. SOTfADE, ::I~. A:;: FORA~,' E~" AND .~LDI~CL~, l~  C .  "-" 
3033. 8.~UV~S~0T, " - -  [Delayed Solution and the.Pre= '~ F i sche r -Tropsch  Process. Nht: :Petrol;.  News; eel.  ::~ :: 

ma tu re  Preelpitat inn of  Cemendte  in Eutectoid and  37, No. 45; 1945, p. R924; CIOS Rept. :VI-22, X-18,  
Carbon Steel ] Compt . . . .  r e n d . ,  ee l .  , - x - 2 2 ,  XV-5, 1944, 25 pp., PB  373 ; T 0 ~ I  Reel 199 i ! 

173,HyPereutectoidpp. _'297--300 ; cl lem. Abs  e e l '  15 19~1~ p : Chem, ~Abs., eel. 40; 1946, p .  7565. :~ 
1921, "' " . . . .  ' " : : :  F u r t h e r  ex~rac t f r0m a s t u d y 0 f  the  Harnes  p lant  i n .  • , 

3813. . . . .  ' ~ - n c e  The  n lant  Capacity was  20,000 ton  of l iquid : ::  : 
= . . . . .  40 Tempera tu re  necessary  for  complete solution o f  products per  yr.  0ne- th i rd  o £ t h e  w a t e r  gas  (CO, ; . . . .  

Cementite is not a lways  proport ional  to the  O content  H - 5 0  CO: 5 N. and CH~, 5%)  produced f rom high- 
.,but depends to a Considerable ex ten t  on  t h e  in i t ia l  te~pera tur 'e  Coke" tn water-gas  genera tors  of  conven- : 
~ondition of the Fe, C. . . . . .  t ionul  des ign  was  passed ove r  :a catalysi; o f  Fee :  a t  • 
• - . . . .  SAw.tm~ Y , - ~ e s  abs_1893,_1394, 3314. 500 ° with s team,  giving a product  r i ch  in  H= and  CO=: I : : . . . .  • 



if l~l a~ a ca ta lys t '  An aecomag of  the  p r e p a r a t i o n  I t  is es tabl ished f rom d a t a  on ind i rec t  r e d u c t i o n  0{' 
T h i s  g a s  w a s  bIeaded with t h e  r e s t  o f  the o r ig ina l  CO_- f o r m a t i o n  w i t h  decreas ing ,  f low velocity o f / ~  , the g a s  a n d  m a n n e r  of  c a r r y i n g  on experxment~ ~s • Fe  ox ides  b y  CO, that ,  in addi t ion  to magne t i c  F e  oxide  
w a t e r  gas  to g ive  a synthesis  g a ~  (CO, 27; H=, 54 ; g a s  a n d  w i t h  dec r ea s ing  g r a i n  size. The  eats] "• ~ , ~ - e d  ca re fu l ly  T h e  r eac t ion  w a s  s tud ied  480 - and  F e 0 ,  sol id  solutions of these  in  one ano the r  and  i n  
CO.-, 14;  N2 a n d  CH~, ~ 'o  ).  S w a s  r e m o v e d  in  3 s t a g e s :  effect of a m i x t u r e  of  F e : 0 r - A h 0 ,  w a s  invest igated i a ~  . " " F e  t a k e  par t :  i n  t he  equi l ibr ia  a s  0 -con ta in ing  phases .  

~no s ince  be low these t e m p e r a t u r e s ,  C reac t s  w i t h  The  probable  presence of  an  F e  subexide.Lstable o ~ y  A counte reur ren t  tower wash  w i t h  ~ wa te r  to  r e -  w i t h  r e g a r d  to  the  effect  of  C0, in  which  i t  seems .~e Ni  ca ta lys t .  T h e  subs tance  f o r m e d  i s  s t ab le ,  a t below 720 °, is deduced f r o m  these  e q u n m n a .  
m o v e  H~-S; p a s sage  through p u r i f y i n g  boxes  Containing the  Fe  produced by the  reduct ion leads  to the diss( ;~Ao..420 ° a n d  has  an  exo the r mie  format ion .  Matne-  
F e  oxide and  s a w d u s t ;  and r e m o v a l  o f  organie  S b y  l ion of  t he  CO. T w o  types  of  such mixed  catalyst  ~r~ttcal deduct ions  of  the  2 equi l ib r ium curves  a r e  equ i l ib r ia  f o r  the sys tem Fe,  F e  carbide,  CO, CO, can- 
p a s s i n g  over  a ca ta lys t  of  F e e  a n d  NaffiC0, a t  200 ° -  p repared  (A) hy p rec ip i t a t ing  the  F e  hydroxide f ~ f r o m  d a t a  obtained a t  a tmosphe r i c  p r e s su re  a n d  not  he de te rmined  exper imenta l ly  becaUSe o f  s imul-  

00 . The,  gas  r eady  for  s y n t h e s i s  i s  compressed to  a suspension of  A1 and  calcining of  m e  Preducl taneous  oxidat ion,  bu t  d a t a  f o r  the  sys t em • Fe ,  F e  car-  
p .  s. i. before  enter ing the 24 r eac to r s ,  al l  cooled 750 ° and  (B)  by s imul taneous  precipi tat ion of  ! ~l~-erent t empera tu res ,  bide, CE~. H~ a re  g i r e n , ' a n d  f r o m  these the  cons tan t s  

by  a hot  wa te r - s t eam system so  a r r a n g e d  tha t  each  subs tances  and  ca lc in ing  as  before. Sc~mrL, E• [Stabi l i ty  o f  I r o n  Carbide a t  ~. igh for  the  f i r s t  named  sys t em a r e  calculated. .  T h e  r e -  Resul ts  she.iv . ' ~  ~ . , , ~ 4 .  
p a i r  of  r eac to r s  sha res  a common h e a d e r  and  control  f i rs t  a per iod  of  r a p i d  CO: fo rmat ion  which ~ a n ~ t ~ r n s s u r  e.] Ztschr .  s n o r t .  Chem. ,  voh 158, 1926, pp. su i t s  a r e  used to deduce the  condit ions fo r  i n d i r e c t  
valve• A cooling system capable o f  r e m o v i n g  apprexi-~ slows down and  becomes s ta t i0nary .  T h e ~ ' c ~ a ~ , _ ~ i ) ~ i ~ . l ~ - 1 8 0  ; Chem. Abs., vol  21, 1927, p. 848. cementa t ion  of  Fe  by CO and  CH, as  well  a s  f o r  d i r ec t  
ma te ly  7,000 B. t. u. of  hea t  p e r  lb.-mol, of l iquid mix tu r e  w i t h  15% A1 had a n  effect superior  ~ o * ~ . = B y  m e a n s  of  tempera ture-concent ra t ion  d i a g r a m s  cementa t ion  processes. F r o m  the equi l ibr ium be tween  
product  is  i m p o r t a n t  fo r  2 r e a s o n s :  T h e  react ion m u s t  o thers  and  to Fe~O~. Fe  and  CO below 600 °, the  exis tence of  a percurbtde T h e  dest ruct ion of cerami^ ~ . ~ i ~ C ~ ' f r o m  theoret ica l  considera t ions ,  a p, L ~, d i a g r a m  
occur  a t  a defini te t empera tu re  r a n g e  ( in  this  case  t e rmis  ( l in ing  of  b l a s t  fu rnaces)  by CO is  p r o b o ~ o ~ v ~ m ~ t ~ . _ ~  u been bui l t  up showing t h a t  Fe~C i s  s table  a t  h i g h  of Fe,  With a Considerably h i g h e r  C vapor  p r e s s u r e  
200~-J-or--3°),  enough to p romote  t h e  react ion bu t  no t  to C p rec ip i t a t ions  in the  vic ini ty  of  F e - c o n t a i n ~ n ~ r ~ k ~ s s u r e .  t han  eement i t e  or  e lementary  C, i s : r e n d e r e d  probable.  
so  h igh  as  t o  decompose the p r o d u c t s  in to  CH~, a n d  i m p u r i t i e s ,  w h e r e b y  e v e n  minu te  amounts  of C ~ - ~ ' - [ ~  ~-~r .L$~BSa0  A [Decomposi t ion of ~ e t h a n o l  The  equi l ibr ium iso therms f o r  CO--C0~ i n  t h e  presence  
t h e  ca ta lys t  i t se l f  is  a very poor  .conductor  of heat .  enough to d i s in t eg ra t e  t he  br ick a r e ~ ! ~ 0 4 5 .  ~u , . . .  . . . . .  ~^_ i 
Therefore ,  to  p reven t  a hot  s p o t  i n  t he  ca ta lys t  bed, ~,~. ~ - ~ , . . : .  ~ y n t n e s i s  of Aliphatie  Benzi~-~i  ~ e n n t n i s  Kohle, vol. 7, 1925, pp. 9-.12 ; Chem- showing  the  relat ion between tempera tu re ,  p ressure ,  

3 r ~  ~ = ~  ~ r  -~ - ": ; !~ ~ ' : ~ b y  ~Ie ta l s  and  Metauie  ~xlt~es.j ~c~• ~bhand l .  of F e  a re  de termined and f r o m  t h e m  a s p a c e  model  

t h e  m e a n  p a t h  of  hea t  t ravel  f r o m  a n y  ca ta lys t  par -  ~.rom ~ow-~o~ecuiar  ~ydroca rbons  ] 0e l  u Ir,~;, : ~ : ~ - ~  ~ n t r a l b  1926 I p 3298" C h e m  Abs vo~. z±, 1927, and  concentra t ion  in  the gaseous  phase  is  cons t ruc ted ;  t ie le  to the  cooling surface is k e p t  below 2 mm. T h e  o " . . . .  '~":> ~ :  ~ ",  ' ' " ' vol 3S 1942, pp. 691-696" Chem. A h s ,  vol 36 1 ~ : , :  ~ I [ ~  p: 3531. . ~ f r o m  this  a cu rve  is der ived  fo r  the  re la t ion  of  g a s  reac to r s  a r e  squa re  boxes c o n s i s t i n g  of  600 thin baf -  
p 6974 ' " " ' t ies pierced by 600 t u b e s  filled w i t h  h o t  water .  Each  -- . ' . _  . " : : - . - ~ i ~ C o m p i l a t t o n  of l i t e ra tu re  on t h e r m a l  decomposkion  composi t ion to tempera ture ,  wh ich  i s  v e r y  s i m i l a r  to cnrves  exper imenta l ly  ohtained f r o m  observa t ions  o n  

reac to r  has  a total  sur face  of ~,000 m. :  and  weighs  50 ~ u s e  or  ~ne low-molecular  hvdrocarbons  p roducec l~  ( ~ i ~ f ~ e O H  by va r ious  contact  substances ,  h~, t ~ n r n - ~  In fo rma t ion  on the  equi l ibr ia  i n  ore- 
m e t r i c  tons• The  catalyst  fills t h e  v o i d s  between bar-  _Yproaucts m the  hyd~ogenatmn o r  synthesis  of hi~h61-:' # ~ l ~ ' -  ~ See abs 1045 1046, 3460, 3461, 3464. ~ - ~ t i n r ,  ~rocesses i s  der ived f r o m  these ~s0therms. 
t ies and tubes: The  density of  t h e  r e a c t o r  thus  filled nyerocaroons  f r o m  p i t  coal and  l i gn i t e  the  1 - : ~ ' ' ~  ~£' " " • • " . . . .  ~ . . . .  

l ion nf :~b~ n l a s ,~  H . . . . . .  +-, ~. : ,  pe ymeriza. :  ' ~ , ~  ~ E Z ~ C X  H E i n f i i h r u n g  in d m  p h y s i k a h s c h e  ~n~n f E a u i l i b r i n m  R e l a t m n s  in  the  Reduc-  i s  a p p r o x i m a t e l y 6 0 %  of tha t  o f  sol id  steel: Of the  . . . . . . . . . . . . . . . . . . . . . .  a m  an  ~ ~'0 . . . .  ~ , • . . . . . .  : . . . . .  - - '  - 
of the  s a t u r a t e d  and  unsaturatedhy~o~er?:::nsatt°a~::~;:~hemie d e r  E i senh i i t t e ep rozes se :  .D.ze GrundstOffTe : l i on ,  O x i d a t i o n  a n d  Ca r b u [ i z a t ~ n  o f  !~on. lI~].  

24reac t0rs ,  16 a re  normaliy used f o r  t b e ~ S t p a s s :  The  by known processes  is discussed . . . . . .  "5  r ~ : ' . ,  hind Gr tmdreak t ionen  der  ~ , sena ik~enp~SmS.e~bs .  ' Z t s c h r .  a n o r g .  Chem,, voi. ±~i~, ±,Z-, PP. ~ - ~ -  . . . .  : 
'effluent f r o m  these  is  cooled a n d  condensed; and the  3042. " [ F r a n z  F i s c h e r  and  the  Chemistr  : : ~  ~prin~er,  Berl in,  193., "~ol. I ,  pp.  137-170; • ", :Chem. Abs., V01. 21, 19-7, p. 3334. r e su l t ing  lmavy product is r e m o v e d .  T h e  gases  a r e  
sen t  nex t  l e t h e  remaining  S r e a c t o r s  fo r  the  2d pass,  Coal.] :Ol'iickauf vol. 80 1944 pp 76-78 y of :  : ~ l ~ i  Vo l . : -6 ,193 . ,  p. 4 2 9 3 . .  : . . . . .  Tho rough  s tudy of the  s y s t e m s - r e p r e s e n t e d b y t h e  
which  produces a l ighter  product t h a n  the  1st  pass.  Chronological  s u r v e -  ^~  ' ~ : ~ ' - '  " - ~ ' --  '-. • ~ . l : : ~ '~  L i t e r a tu r e  rev iew ann  c r i t imu  u i s c u s s m n ,  o z  m e  fo l lowing 2 react ions i s  undertal~en : ( ~  um=~-~.~ .  ~ : ,  
3039. Sc~-~mi --- . :  [Removal of  t h e  B e a t  Of Reac t ion  ,~ ~h~ ~r.;~'~'-' . . . . . . . .  ~ ~ ~.~,~.L. S w o r ~  as infector ~ ~ reactions 2 C 0 ~ - C 0 : + C  ; t he  equ i l i b r mm consmurs  o z ¢ II~ C H ~ 3 F e = F e ~ C - t  -2H-'. CEh w a s  p r e p a r e s  e~nec  

~% .~y .~,,~c~ ~ u . em~  xns~t[uc n~r  ~ o h l e n f o r s c h e n g . . ~ c I l ~ .  ~ With CO-C0-  mixthres ,  3 F e + 2  C0-~Fe~C+CO.-; ~v tr~.qtin~ M C~ with  w a t e r  o r  by f r ac t i ona t i ng  lique- 
in  the  Synthesis:  of Hydrocarbons . ]  Erdbl  u. K o h l e ,  -.cue nrsc resul t s  of  the  research  bY F*scher and Tropsch ~ ) F e c a r b o n v l "  and "the w a t e r  ~ a s  react ion,  CO-I-H~O~ ~,]-~-~-r.~ral'~as " H :  was  p repa red  electrolyticallY and  
Vol. 3, ~o .  1, 1950, p: 9. : " ~ o n  oz~ s y m a e s m  zrom w a t e r  gas  were  a t ta ined in 1922 • ~ ' ~ e  - - ~  ~ TT 1~ O wi th  ~ O " ~ ' - * C [ . ' : ' ~ + ; ^ , ~ , ~ ' ~ ,  - -  , u ~ , r  f a e i l i t a t e r e a c t i o n  the  
P a p e r  p r e s e n t e d a t  the "" ~: . . . .  " - - . . . . .  =~ ~ v ,  . . . . .  : - ~ : - -  F e ~ ,  . . . . . . . .  . . . . . .  . . . . . . . . . . . .  L To  . . . .  ~ .  _ 1949 m e e t i n g  of  the  D e u t s c h e  we.on ~Fnthol, a m~xhi re  of hydrocarbons,  acid-con: - . ~ , ~ , - ) - l -  ' .~ . ~  _ i  . . . . . .  ^~ t~ . .~ , . ,  Men- ~Y ~-~,~ w , ~  elanÙsited on ~orous pieces of  pumice.  T h e  

t~esellschaft  Mineral61wissenschaft  u K o h l ~ h a m ; a  calnulg Compounds and  lower alcohols was  nro~l,,~n ~: I~13047.  SCHENCTr 1~• t ~ s e c o m l ~ o ~ - a - ~  ~ , u - ? .  . ~ u  . . . . . . . . .  ~ : - - .  ~ - , ~ - ^  ( ~ - , - ~ ; ~ -  hea t ed  tO 
: Discusses  der iva t ion  of eouations f o r  t he  C o n : ~ ' ~ ' ~  : b y  conducting t h e  'CO+H--  mix tu re  o v e r  alk~liz~n~,~ ~ '  : ' ox ide :  CorrectiOn.] :: Ber.- d e u t .  chem:  ~eSel l2: :vo~ :~ pumice  w a s  soa~ea~ m ~ _ e ~ y , ~  ~ ' = = ~ i , n  in  H,  ~ : : : :  
: ~ of  hea t  in  ca ta ly t ic  reactions, SUch "as th,~=-;~"t 'h~ e a t a l y s t : . a t  100-1~0 a tm.  p r e s s u r e  :and 400°--455~_"~1"~ /:'.~:~(.~ . 36 1903  PP. 3663--3664; ~'our Chem. ~oo.,:-~U~, :~X' : : reclness~ a n d  t e e  r e :  ) [a~o2ta~n: : ,y2~ ' ),~-~..~:~on F e  a t  : : : 

Fischer-TropSCh syn thes i s . :  : : ~ . . . .  -~ :  ~ ;  " - ' :  ~ was  !ater  d iscovered t h a t  by  us ing  a Z n : C r  Oxide ca t~-" : ~ J ~ ! ~  P. 28. .... : : :  :~ ::: :: . . :  ...... P u r  e Fe~C waS pr.ep.a.re~^uY ~ , ~ o ~ : . ~ = ~ ;  "~'?'~" ont  i n :  : : 
• 3039a SCTT~'~: ~ :r~, ,~;~,~;^~- : ~  ::r- - . - .  lySt, MeOH c0uld be:prodUCed., F a r t h e r  tests  iareei~" '~;~!~ T h e r e  a r e  a few correct ions of  t im numbers  r a t h e  :700 °. The  reacuons  o w  -~ . . . . . . . .  ~ . . . . .  , 

~he'Fh~ieuZ,~;~-;,.~-~5=:~.-~-'tn,-yzm~acmns of by : v a r y i n g  the  : ca t a lys t  led i n  19"~6 :to the K o ~ s i ~  :.~:--~" previous p a p e r  (abe.  3068). ~ These  d o  not  affect  : t h e  : a 5ena g lass  tube heated to :cons tan t  t empera tu re s  by : :  ( : 
~-, . ~. ±ecn., ~ol. synthems,  by .whzcb the  s a m e  synthes is  gas, u n d e r  '.~:~:i. ~aain deduct ions  a l ready g i v e n ,  contact  w i t h  l iquids a t  the i r  boil ing points• ~ceacnons !i 

46, 1952, p. 3810 .  n a r n m l  :presSure and  t empera tu re  a r ched  2007, was ~ 3048. ~ .  (Chemical  Equ i l ib r ium in the  Reduc-  5000-900 ° were  car r ied  out in porce la in  tubes hea ted  24 19~2, pp. 98-103 ; Chem. Abs., vol .  i i 
D i scuss ion  of f ac to r s  Which in f luence  the  fiuidized couver ted into s a t u r a t e d  hydrocarbons of the paraffin : ~ - ~  tion a n d  Cementat ion o f  I ron . ]  Z t sehr .  E lek t ro -  in an  electr ic  tube furnace ,  the  t e m p e r a t u r e  be ing  kept  

s t a te ,  Of d n s t  removal ,  solids t r a n s p o r L  h e a t  t ransfer ,  se r ies  r a n g i n g  f r o m  CH~ to high: molecular  paraffins. ~;~_2 chem. ,  vol. 24, 1918, pp:: 248-255 ; Jour .  Socr. Chem. cons tan t  to wi th in  2% The  p rogress  Of reac t ions  ( I )  
and  pressuredrop•  S o m e o f t h e a p p l i c a t i o n s m e n t i o n e d  ' I n  con junc t i on  wi th  Kocb Meyer, and  Roelen, this• i: and  I I )  a t  the va r ious  tempera tures . :was~fo l lowed - , ~  ~ - ~ , - * :  . . . . . . . . . . .  ~:-~" " l a d  1918 A p 624" Chem.  Abs., vol. 14; 19z0, p. 396. , . . . .  n ; ,  eh~ nressure  develoned i n t h e  reac t ion  tubes. .- 
~ ; ~ , : £ , , : ~ r a c ~ z n g  oz n y c | r o c a r ~ o n s ,  Fischer= : 1)rotes s Was:so  f a r  per fec ted  t im t in 1934 the Ruhr-  ' : i ~ :  : Tn ~1~ interac' t i0n ' be tween  F e  and  CO, t h e  F e  i s  ~ . ~ " 7  g decom~m~d b r  Fe  a t  300 °. A t  350% about  . • :i 
. ~ £ - ~ - - ~ = , - : ~ . ~ z ~  coa~nyurogenanon ,  ~as  g e n e r a t m n . . c h e m i c  .A--G•_estal~hs[led ~ : o n  a/co.mmercial  s c a l e ,  m~i:  : ca rbn~ze~  by C resul t ing f r o m  the: deqoiuposition o f  : ~ c ~ o ~ b ~ v ' o l - z s  d-e~omposed, and  the  presence  of  Fe~C . • 
~ - : =  . . . .  t'ES~E as, ~'• L~'amiyu e Dzss0c ia t ion  of Carbon . :  ~ 'e?£ ' "~V."~  2 '5  re  con~mueu ~o r~use t h e  yield of s o l i d •  I~:~.~ the C O  T h i s  is c0aCiuded f r o m  a ComParison o f  the  ,~, ,  h~ ~to~eted At 445 °. about  4.4% is decomposed. 

~ionox~de.j Rev,  univ .  mines,• voL 19,  1943 p p  121- . paramds , :  ann, m 1936, Fiscbe~. a u d  P ich le r  developsd I ~ ,  ~ . . . . .  ~¢,.,~ ,n~t nressure  e~u i l ib r inm invo lved  i n  th is  . 7~L-.~-: -.:;.IL:,:.:.:  ,~o ~he ' s a m e  i f  H- iS pa~sed o v e r  ~ • 
;:~ 1 3 1 ;  Chem~Zentralb.  1943 I I  Uu i7S9-17.~2. ~h~m - ~the medinm-pressure  Synthe.~i~.with the  Co catalyst  at  : ~l~'~r~ .# - ' '~"~-  . . . . .  - - ; - _ ~  . ~. , . .~:,-,_ ~, . . . . . . . .  ~i,~ C a _ C O ~  ~ . L e e  I ,  r u t , ~ , ~ , ~ , y e  , , ~  . . . .  ~.: " ~ ^ - : ~ : - -  + ~ - ~ - u i  ' ' '  
::: Abs . ,  :voL 38 , !944 ,  p~ o,20,.  :' i :  : : :: 'll~°s~t~Pr~s~[esl~e~'~tlre!~erttbe~a~e of a n ~ e  c a t s : .  ~ : : :  rpe~°aT~eC~nCp°~is~:~wo~.l~ 0f  ~'usehlce~'itSch o a t h e  ~ :  ~ l i ~ a [ e d i ~ e ~ C ~ ' e [ ~ S o P ~  c~%ex~S~eoCpositi0n o ~ I ~ , :  : ' :  : :  

Expe r imen t s  on the dissociation Of CO With catslvStS : ~,~'~ A¢ ~,, ~ , ~ , = . . .  - e  o p m e n t  'as tee ~ :  eqai l ibr ium bet~veea 6 i8°-718 °-In ' the react~0n u + ~ u = ~ , ' .  , ~ e o r d i n e  to reactions ( i )  a n t i - ( I f ) ;  i s  plotted a g a i n s t  . . . .  : . :,. 
o f  t h e  Fe  group,  according to 2 C O = C 0 , + 0 + 3 6  4 =~,:,~'.-'e:ixqt, t,c~l~,'~'Y~[, an't.t.l,mpr°dt,tet~, n of  still  h!ghe.r '. I . ~ :  2 CO in which  metali ic C0:was  used a s  a catslyze.!: fur-( :  : [he temn°erature - Above 695 ° ,  the  curve  for. (11) h a s  :~ : 
kcal .  a re  descr ibed in which t h e d i s s o c i a t i o n i ~ , ~ , ~  ...::. ~ *" . . . . . . .  "2 ~ . . . . .  " g  . . . .  r s a~m~Y0zgne r~scne r synmesm E~$:: nishes the  mIss in  # d a t a  f o r  t he  t empera tu re -p ressure  o h,,~nel~-o~ One al0n~ Wbich CH, and H.- a r e  in  equl-: " , ~:  
• ' • ~* ~ ,* -~ . . . .  w a s  n e w  revea led  hy the  d ~coverv th t t  l ieder s celtic : ~ ° - "~ n T h e  res  - inves t iga ted  wi th  natur.*l n a m o t i l e  a n d  a e . . . . . .  ~ . . . . .  " " ' P " ~ cure and  m a k e s  oss~ble the  comrmn~o • P - " [n~:[~'~, i t  r r i t e  and d i lu te  carb ide- fer r i te  mixed  • . • ~ , t th . . . . .  ~ conu~ * . . .~. e . P • . .~r ...... x~__h fe . 
t~me, the  reduct ion  of t h e  Fe=O~ c o n t a i n e d  t h e r e ' -  ~ ~ . ~ o n s ,  one. r o r m a t m n  of u n b r a n c h e d  paraffins I~..~< once of  the  C result ing f r o m  the  act ion Feq-CO m n o t  . . . .  +-~  ~he other  alon~ wbich the  gases~are  i n  e q u i -  . , 
a s e m i a u t o m a t i c  annaratu~ . n ~  , 0 . , ~  ~ . . . .  coum se  cur ta i led  a n d  the  production of branched - ~ [ ~  ~ ^ ~ -  ~-~ +~. . . . . . .  al  ~reatmea~ w i t h  HCl  since tmv ing  ~-:,.a~ . . . . . .  ,~;~, "~'~C a n ~  c ncen t ra ted  carb ide- fer r i te  
T h e  c rashed  magne t i t e  ,,-as s e p a r a t e d  into 3 f r a c t ~ S s  h y d ~ c ~ b ° a s  l ~ m t e ~ l . .  ~hese  hYdrocar.b.o.as as. pro: I ~  interacted wi th  tbe  fe r r i t e ,  zt  is  present  as  carbide,  m i r ~ {  Crystals. The  points  of simUanty between the . 
o f  which  the  1st  ( largest )  was s t r o n g l y  ma.o-netie +~o - ~ 1 ~ .  ~ ~ =  ° 'Z .~ ' t "~  *~-o~ynu,es~s a re  m s t m g m s n e a  ~ i :~ .  The enn i l ib r inm be tween  f e r t i l e  carbide,  a n n :  m e  : ~v~t~m~ s tud ied  and the F e - C  sys tem a r e  pointed out. . :-. 
~d (smaller~ weak ly  m ~;~ ,'~,~ e~7.:~n ~ ^ . ,  ~D-"~" ~y ~nmr u i g .  andKn0cic v a l u e .  T h u s  the  final develop-- ~ ' ~  :,v;na~ ",e 1~  x i s t  a t  low ' ressures  T h e  CO : ~: . . . . .  • henck calculates  t h a t  - . . : ~ aga~..~, . . . . . .  ~ ~ - ~ , ~ o 7 o  ' 1 v "~ . . , . . .*~ ~ . . . . . . . . . .  and C e. P " ' Usin ~ h * s e x p e r m m n t a l r e s u l t s ,  Sc • < 
nonmagne t i c  wi th  nod i s soc i a t i n~ae t i 0n  . ,m, .  ~, . . . .  ,.s. m e n t  [). F i s che r  before  lns r e h r e m e n t  m October 1943, ~ :  ' content  of  the  ~aseous phase  i s  somewha t  l a rge r  t h a n  ~h~ l ~ , t  ne f s rma t ibn  of Fe:O i s - - 1 5  405'cal., in c lose  := 
magne t i c  m a t e r i e l  had. i n  a c o ~ s f a n t  :~as~ca~en~.S,'~ ~:e.n~ =~.a.rit°.c°rrect a :  s.erim!s: d!.sadvantage pos i t ive ly  :~ : | ~ :  that in  ~the equil ibrium C-bCO.~-2 CO; : T h e  carbide:  : ~ , '~ , '~ '~nt -~ .=t th the  va lues  obtained c h l o r i m e t r i c a l l y . .  : 
f i r s t  a s n a l i  a n d :  then ~increasin~ r e a c t i o n  th £ ~ ' - . ~ ,  c~.-e~teci wzc~t m e original-  ~enzme.synthesis ,  process I~,~ ": obtained in t h i s  manne r  -is different :  f rom:  cementzte= . ~ ' ; ~ - ~ - ~ , ~ . ~ ,  ~ h 6roof  tha t  t he  observat ions  m a d e  ~ :.!~::: 
• . " ~ , ~ -~-~t~-  cnnc o[ S l O W ; o c t a n e  fne  ; :: . ' : ~ , "  ' . . . . .  i n ~  ~-*~ . . . . .  K ~ - ' - -  - :  . . . . . . .  . . . .  . . . .  ~ ' : "  t m  n of CO: tended  to assume a c o n s t a n t  ~ Value even . . . . .  : ' " . : : ~ I ~ :  Fe~C in  t h a t  i t  does no tde c ompose  into F . e+C on be o : ~ , n v  n e r t a i n  to  t h e  e q u i l i b r i u m  represen ted  by re -  : 

: . t h o u g h  the  reduct ion w a s  not ye t  c o m p l e t e .  : Wi'th i n -  ) : ~ .  g e c  abs- 2044; .: : .: ~ ~ :  heated to 400 ° and, accord ing  to  theÙretinal, cons iaera-  ~ =17;;.: ~ k .  Scbenck Outlines the  appl icat ion of  the  ' : :-~ 
creasm.g t empera tu re  the  d i ssoc ia t ion  inere~/sed up to : : ~ S c ~ . ~ S a ~  F .  i,:. C. 8Ce-'~hs. 2243, 2244 2 2 4 5 ,  | ~  * tiou, con ta ins  less O~ :T~is.ne'~.zarbt?e'?2k~e~ tf  2 ~g~'~o'prohlems a r i s ing  in  t h e  ca rhur iza t ion  of  F e  ' • : 
a' m a x , m u m  a c b g o  ° and  then • d e c r e a s e d  aga im  T h e  - : 2246, 22~7. ' ~ ' ~ .  m a n g a n e s e  carbide,  wn!en  i s  u m e r e n c  ~r~m ~,~:~o-~-~ ~ ,  ~ . ,  . . . .  ~--~ Vrnm the d a t a  obta ined fo r  sys t ems  : : 
less  magne t i c  ma te r i a l  had a much  s t r o n g e r  and  a lmos t  - - 3043. SCHEFFEI~ , F.  E. C.I DOKKU.~[, "I~.~ '.%X" AL, Z. " ~ Contains enough O to cor respond  to .~in÷O or  ~.zn:~ .- u Y ~ a ~ n r ~ i ~ " a a c ! - { h e  p rev ious ly  de te rmined  equlli- ' 
i m m e d i a t e  act ion.  Although t h e  1s t  f r a c t i o n  gave,  a t  (Dissociat ion of  Methane . ]  Rec. tra~ ?. Ch~m. ~, vol. 4~5, ~ _ ~  T h e  n e w  F e  carb,de m n a m e d  hunseni~e a~[er ~o  . . . . . . . .  b r i um re la t ions  in the  s y s t e m 2  C O = C q  -CO~-, a r e  cal- . _ 
515% a t  the Start ,  only 2 cc~ CO.- p e r  hr . ,  a n  addi t ion 1926, pp: 803--816 ; Chem. Abs.,  vol. 21, 1927, p. 690. ~ ~  Bunsen"  . _  . . . .  - .  ~. . . . . . . . .  B ^ t w e e n : i r o n  cula ted  a n d  plotted the  equi l ibr ium r e i n t ~ n s ,  w h ~ h ,  . -- . : 
o f  0.2 gin. of  the  2d fract ion i n c r e a s e d  CO.-format ion  Continuous c u r r e n t  m e t h o d  has  been replaced by one  ~ p0pXY~6e~6%~ d CC~rmbOn~ b ~ s ~ n  ; o 1 ~ 3  ~ : ! ~049. -------- .  L~:quumrmm ~eia~mu~ ~ . . . . .  ~o' .~. . . . .  t icall~ should exis t  in  the  sys te~r  ~ n e-t-z ~-- : : : 

• suddenly  to 760 co. per  hr .  ~ ' a tu r a i  m u g a e t i t e ,  crushed of  circulat ion 6f t he  g a s .  Both C=EL and  "CI~ were 
b u t  not  sepa ra t ed  magnetically,  s h o w e d  an  increase of : used  as  a :source  of  ac t i va t ed  Cobta [ned  in  the presence ~ s"Svtah~2~ ~ ~ F~CO : 
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3051. Se~s~cx, R., K ~ o ~ o ~ ,  F. ,  ~WD E~sz,'~s~, 
F. [Equ i l ib r i a  i n  the Reduction, Oxidation, a n d  
Carbur tza t ion  o f  I ron.  I I .  M e t h a n e - H y d r o g e n  
Equ i l ib r i a  i n  t he  Presence  e f  Cobal t . ]  Ztschr .  anorg .  
Chem.,  voL 164, 1927, pp. 313-325;  Chem. A b s ,  voI.  
21, 1927, p. 3799. 

A u t h o r s  w i s h  to show w h e t h e r  t h e  equi l ib r ium 
condi t ions r e s u l t i n g  f r o m  the ac t ion  of  Co upon CO 
a r e  solely those  due  to the  react ion (1) 2 CO-~O+CO~, 
o r  whe the r  o the r  equi l ibr ia  invo lv ing  a co  carb ide  a l s a  
m u s t  be cons idered .  T h e  resu l t s  o f  an  incomplete  
s e r i e s  e f  e x p e r i m e n t s  per formed in  1914 a re  g i v e n .  A t  
t h a t  t ime. Co w a s  considered to a c t  so le ly  as  U c a t a l y s t  
in  the  reca t lon  men t ioned  above a n d  no  carbide  equili-  
b r i a  were  t h o u g h t  to be involved.  D o u b t  in  t h e  m a t t e r  
h a s  led the  a u t h o r s  to de~ermine t h e  equi l ib r ium con- 
d i t ions  in  the  closely reIated System C H ~ . C + 2  !q'~ cat -  
a lyzed by C o .  T h e  procedure Is t h e  s a m e  as  t h a t  u sed  
i n  the  sys tem Fe-CH~ (abs. 3050). T h e  p r i m a r y  re-  
ac t ion  is  a c a t a l y t i c  decomposit iou o f  t h e  CO a c c o r d -  

]PesO, in  F e O  f o r  which the  n a m e  "wf i s t i t e "  is co 
a n d  (2) a so lu t ion  of  smal l  q u a n t i t i e s  of F e ,  
p u r e  Fe  f o r  w h i c h  the  name  " o x o f e r r l t e "  is  co 
Wfist i te  ex i s t s  o n l y  above the  n o n v a r i a n t  point 
a n d  76% Fe,  2 4 ~  0... Below th i s  i t  s epa ra t e s  h~ i 
a n d  oxoferr i te .  F e 0  was  not  encoun te red  as  an 
pendent  solld: phase ,  and i t  is ,  concluded,  ther,i 
t h a t  this oxide  cannot  be m a d e  t n  a s table  corn 1 a t  t empera tu re s  up  to 1,100 °. B e l o w  560 ~ 560 ° Fete,  
be deoxidized to oxoferr i te  d i rec t ly .  Adding  Mg 
the  sys tem lower s  the  i nva r i an t  po in t  markeeC~y " 
broadens out  the  a r e a  of ex is tence  of w i i s t i t .  
a u t h o r s  in tend  to s tudy  in  de ta i l  t h e  influence of i 
AhO~ Mn0,  a n d  St0.-. The  p r a c t i c a l  v a l u e  Of t 
researches  i s  discussed.  

3053. ~ .  [Equi l ibr ium R e l a t i o n s  in  the Re 
l ion,  Oxidat ion,  a n d  Carbur i za t ion  of  Iron. 
(5).: I r o n  Carbide ,  I r o n  OxideS, a n d  I r0n  U: 
an  Atmosphere  of  Carbon Monoxide  and  Carb0~ 
oxide.] Ztschr .  anorg.  Chem., eel .  167, 1927. nn. : 

i n g l e  ( I ) .  C o i s a  b e t t e r e a t a l y s t  f o r  th i s  reac t ion  t h a n  314; Chem. Abe., vol. _~, 1928, p. 937. :, pp. 254-: ! ~ '  
Saperimposed upoo this equ, ih um is 0nether is prepared by heating in vacuo, I t < i l  

i nvo lv ing  Co Carbide .  This  equ i l i b r i um is r e a c h e d  ' mixed  wi th  powdered  F e  and finel 
y d i v i d e d  C, and t h e y ~  m o r e  s lowly t h a n  the  former .  B o t h  equi l ibr ia  a r e  - mix tu re  is sub jec ted  to a CO.- a t m o s p h e r e  a t  definite s tud ied  q u a n t i t a t i v e l y  over t h e  r a n g e  310°-740% 

tempera tures ,  T h e  concentrat ions of  C0  and Above  6S0 °, the  reac t ion  involv ing  t h e  carbide  is  no de termined a f  + . . . . . .  ; , - .~;-  C0z a re  : ; 
l o n g e r  e n c o u n t e r e d .  Although Co- ca rb ide '  w a s  n o t  ~ .  . -=- ~ , t ~ , , , ~ m  h a s  been established. : 

% 
sys tem reduced the  solubility of  F e e  i n  Fe  and, t h u s ,  composi t ion of  CH~ leads  the a u t h o r s  to believe t l iat ,  produced an oxofe r r i t e  (solid so lu t ion  of  F e 0 i a  F e )  : :  

a s  wi th  Fe,  i t  i s  l ikely that  Co c a r b i d e  f o r m s  mixed  of  relat ively low 0 :  content. L i k e w i s e  the wflstite : 
c r y s t a l s : w i t h  C o .  The  heat  of f o r m a t i o n  of Co c a r : :  f o r m e d  was  ,-~ . . . .  ; -  ~ -. , ,  ,.~= . ' 
b i d e  is f o u n d . b Y  Calculation to  be - -2 .1  300 cal. T h e  in  tom ' ' ~ ' " ~ ' ' "  . . . .  ~'Z . . . . . . .  , ,uuce, ~ as  nearer  Fe0  -- . 
a u t h o r s  d r a w  t h e  foll0win~, c o n e l u s i o ~  wi th  r e g a r d  ~ POS~non: T h e  Co-C0. .  a t m o s p h e r e  above  t h e : - :  

- ~ . .  . m ix tu r e  also w a s ' p c o r e r  in the On-rich CO-. than was : to t h e  mfluence  o f  Co upon e q m h b m u m  ( I )  : Above r the  case when H g  w a s  absent  f r o m  the  mixture .  This 
6 6 S °  the  in f luence  i s  purely : ca ta ly t i c ;  below t h i s  tern- is  another  illush"~#i,~n 

: pera ture ,  i t [ i s  difficult to explain t h e  e -u i l i b r ium r e l a '  : " , - . . . . . . . . .  of the n m r k e d  mfluenee that for : : 
l i o n s  nnless • . . . .  . . . .  :" . . . . .  • - ~ : e ign  s u b s t a n c e s  h a v e  u ou " " th e ex is tence  of  di lute m~xed crvs tu ls  o f  .: ~ ^ ": , . P. the  e q u d i b r i n m  in the F e - - : '  
C o ' c a r b i d e  in C o  i s  postulated " . w-~-" system. Quant~ tahve  s tudies  of  the  influence o f "  : "  

• ": : addi t ions of o the r  substances a re  in  ~o r 3052 SC~EXCK R Dnva~n~xx T B'" - _ : -  . P"  g "es~ Pur~ F e  ~ 
~ "  ~. - ,  , ., - • , ., OX~,N, .T . .EBEnT,  w a s  par t ly  changed  to Fe:C by cementa t ion ,  CH, being 
%"., £kESTIXG. "~r., LEPETIT, 0.  ]~IuL~n, ,]'., AXD PS~.TJE~ used.  Tills ca rbnr ized  mix tu re  then  w a s  al 

: W ,  [EqUil ibr ium Relat ions  in t h e  Reduct ion  e x t . - :  0 . ~ ,  . . . . . . .  . . . . . . . . . .  ? ~  : : , 1o .ved to 
da t ion  and  Carbur iza t ion  of  I r 0 n  ITT  [a~ ~' o - ~  -~'~-= ~. =uu , , ,~~um a~ v e n o u s  t e m p e r a t u r e s  under any: 

.." _ . _ .  _. ~ . . . .  - - :  . . . .  ~ o.y~- :: a~mosPner e o r : c O a n d C 0 . ~  B o t h C a n d 0 . ~ a r e a b s o r b e d  j:~ i 
~ematlc x n x a s ~ , a c m n ~  of the  O'v, d a t m n - R e d u c t m n  by  the sohd phases .  T h e  resul ts  i n d i c a t e  a bivar iant :  
Re la t i ons  E x i s t i n g  in the Systems o f  t h e  I ron  Oxides  -. equil ibrium With the  following 3 p h a s e s  (1)  Gaseous 
W i t h  Iron,  Carbon MonoXide, and_ C a r h o n  D iox ide  ] (CO and cO  ) - (o) F e t e -  ¢3~ t e r n a r ~  ~,]~a o.~. . , - , .  , ~  
Ztschr :  anor~  Chem: .  v o l  166 1927 '  p p  1 1 3  1:54": - ~ r J  . . . .  ~: ;'~-- . %" ' " - . . . . . . . . . .  t . . . . . . .  :: 
Chela  ~ . b s  ~01 ,~o 1'9 o . . . . . .  - '  . . . .  "- , .  .~ew ann  ~ e  For:u~e t e r n a r y  so l id  solution t h e  : • 
C o n t m u a t m n  of the  w~ri~ ~h~6~-i l l :  f inally l e a d  t o  na%~eub~X~l'Y~tren~t~ i~  ~hl~em~t~e:~iaTnh*:qS°llUtH°unalSm°~.s :' ~ . 

: knowledge  df  t h e  equ i l i b r inm re l a t i ons  i n  the  sys tem lu res  of  w0st i te ,  oxoferr i te .  CO, u n d  CO.- since the solid 
• Fe~C-O.-. : A p r e c i s i o n  me thod  is  used  to de t e rmine  the  : :  phases  a lways  yield e i ther  fl 'ee C o r  hvdrocarb0ns  Upon : 

eq~iiiibrimn':: rel i l t idns in"  the:. s y s t e m s  Fe~0,-}-CO--~-~ /:. t r ea tmen t  wi th  di luted acids. T h e  "reactibn between~ 
3 FeO--}-C0.-: a n d  FeO-~C0~.~Fe-}-CO_-. t h e  Vapor pha~e  : Fe~O and  Fe: .0: 'aml Fe~0, w a s  Studied' hy  hea t i ng  k n o w n  

- in  e a c h  case  be ing  a .mixture. of CO u n d  C0-.. S I m u I :  -mixPdres to 600, ,  650% and 700% w h e n  equilibrium'. . . . .  
"~ae~0UnS~'~he0regia%nsf~stability_of Sol id so lu t ions  of  has  b ~ d  a t t a ined  , t im pressure  g a d  composi t ion of t h e  

e u  ann ~'e w e r e  estabfished , evmven  gases  a r e  determined.  T h e  fo l lowing  concur: 
"±ae method  used 'allowed the:oxideS Of F e  :to i n t e r a c t :  reont:eaetions occur : (1) ' 4 ~ e ~ C - b F e ~ O , ~ l S F e + 4  C0 
a t  a defini te t e m p e r a t u r e  with a s m a l l  q u a n t i t y  of  CO : ( - )  -Fe~C~-Fe~O,~-9 Fe-}- .  CO--. : A n  i so the rm at  6 5 0 "  - .: 
un t i l  equi l thr inm w a s  established. T h e  gaseous  p h a s e  s h o w s  the  equi l ib r ium :existing a t  def in i te  total p r e s :  _ • 
c o n s i s t i n g  of  CO and  C0-  then w a s  w i t h d r a w n  and  su re$  and definite concentrat ions of  C 0 . .  The  phases" 

• -analyzed.  T h e s e  s m a l l ,  addit ions Of CO w e r e  c o n -  a p p e a r i n g  a r e  FelOn, Wiistite, Fe~C o x 0 a u s t e n i t e  and 
t i n u e d  unt i l  t he  oxideS: we re ' de0x id i zed  -:~l'm0st :com~: . g a s . : :  The equi l ib r ium d i a g r a m  is g i v e n ' f o r  the.system.:.: : 
"pletsly:  T h e  m a t e r i a l  composing t h e  b o a t  conta in ihg  wiistite-ox0fen:ite-~xoaustenlte: f r o m  600°-1 000 ~ a t  ~1: " 
t h e  oxides  h a d  a pronounced influence upon  the equ i l i -  " a t E .  pressure  and  under  va ry ing  concen t ra t ions  of CO. 
b r i a  resul t ing.  T h e p r e s e q c e  o f  ~,fgO Or  St0.. p ro - -  3054: 8buzXc~,  R .  [Equi l ibr ium in t i l e -Reduc t ion ,  
dueed  n0t iceable  changes  n t h e  eqrf i i lhr inm: Curves. ~-~ Oxida t ion ,  a n d  Carbur iza t ion  of  i r 0 u .  : v ]  Ztschr.  
S i m i l a r  Changes i n  the  Curves wou ld  r e s u l t  f r o m  the" ' an0rg  Chem vol 1 6 7  ")- o 
add i t i on  of  a n y  fo re ign  Substances l ike ly  to f o r m  : ' .  ~,~ . . ~ ¢ . ,  • , 19 -~ ,pp .  3 : t ' 5 - 3 . S ; C h e m A b s ,  
s o l i d  so lu tmns  w i t h  the  Fe  oxides o r  to  Combine w i t h -  Tot..---, ~UZ~, p. 2132. - . .  • . 
t hem.  Ah0~ produces  l i t t le  effect B y  plot t ing the  S u m m a r y  o f  t he  previous paper 's  i u  th i s ' se r ies .  
% . 0 f  CO or- CO- in the  g a s  phase  a g a i n s t  the  tempera-  T h e  3dllmensional  e q u i l i b r i u m  m o d e l  of  the  system 
tu re ,  the  r equ l l i b r i umdiag ram is  o b t a i n e d  I t  d i s c l o s e s  " Fe=-C-0: i s  diseussed,  t he  sys t em bein~ :under a n  
a n  i n v a r i a n t  po in t  560 ° a t  which F e  ~ e 0  -Fe~0~ C O  i a tmospbe re  of CO and  Co.  a n d a t  v a r i 0 u s  ~mDeratures  : :  
a n d  C0:. c a n  . . . . . .  . . . .  coexist .  T h e  exis tence  o f  2 solid solu- 500°-1,000 °. An i sobar  a t  I a i m .  s h o w s  the  coneentra- - 

• t i o n s  is  sho~m : .(1) A solution of  s m a l l  quan t i t i e s  o f  t ions  of C 0 " a n d  CO_- and the t e m p e r a t u r e s  a t  which 
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te fo l lowing will  be s t a b l e :  Fe~C, Fe~0,, wf is t i te ,  
/oferrite,  and  oxoaastani te .  I so the rms  a t  50 ° i n t e r -  
ds 642 ~-1 000° show the  r a n g e  e f  s tabi l i ty  of  t h e  
~ve-ment ioned s u b s t a n c e s - w h e n  u n d e r  p r e s s u r e s  
tn~ng f r o m  0-1,200 m E .  T h e  remarkab le  inf luence 
tat impur i t i e s  h a v e  upon t h e  equi l ibr ium i s  s t r e s s e d  
~ain. T h e  effect of MgO is  g iven  i n  detail .  P r o b l e m s  
~r fu tu re  solution a r e :  (1) T h e  sys temat i c  i n v e s t i g a -  
ons of  the  influence of i m p u r i t i e s ;  and  ( 2 ) t h e  d e -  
,xmination e f  the composi t ion o£ the solid so lu t ions  
~oferrttu a n d  oxoausteul te  as  they  exis t  under  v a r i o u s  
~s p ressures  and composit ions.  
)55: sCHzN0X, R., A N n  D~G~AN~, T.  [Equ i l ib r ium 

~Belations in  the  Reduct ion,  Oxidat ion,  and  C a r b u r -  
~ tzarina of  iron, VI .  ) 7 ) .  Soinhil i ty of O x Y g e u  i a  
., Iron.] Z t s c h r .  anorg.  Chem.,  eel .  171, 1928, pp. 239-  
) 257 Chem~Abs .  vol. 22 1928 p. 3012. :: 
~: Polemical.  1 6  refs.  ( ~ e  a b e .  i 930  . . . .  
~056. ScHz~cx ,  R., ,u'¢v K~As, H .  [Equi l ibr ium R e l a -  

tions in t he  Reduction. Oxida t ion ,  and Carbur iza t ion  
': Of I ron.  VII .  ( 8 ) .  Cobal t  in  a M e t h a n e - H y d r o g e n  
: A t m o s p h e r e . ]  Z t s ch r .  a n o r g .  Chem., eel. 178, 1 9 2 9 ,  
: pp. 146-156;  Chem. Abe., eel .  23, 1929, p. 2116. 

Two react iouS nre  possible, 1 i n  which Co acts  pu re ly  

s t a t e  is  discussed,  and  i t  i s  s u g g e s t e d  tha t  smal l  addi-  
t ions of  M g O  o r  M.n0 would  increase  the  s tah i l i ty  of  
Fe0 .  Add i t ion  of  0.5%, 1.0%, a n d  4.0% Ca as  wel l  a s  
4% Ni w a s  s tudied  a n d  r e s u l t e d  in  a s l igh t  displace- 
m e n t  of  t h e  wfls t i te-oxyferr i tu  border  t o w a r d  h i g h e r  
CO.- concentra t ien ,  a s  wel l  a s  a more  r a p i d  a t t a i n m e n t  
of the s tab le  wfis t i te-metal  boundary .  The  solubil i ty  of  
0.. is reduced  more  t h a n  50%.  
3058. S c ~ r ~ c x ,  R., FnANz, H "  ANn W I ~ z x ~ ,  H.  [Equi-  

l ibr ium Rela t ions  i n  t he  Reduct ion,  Oxidation~ and  
Carbur iza t ion  of I ron.  I X .  (10).  Inf luence of  
Fo re ign  Oxides  Upon the  Equi lb r ia . ]  Z~schr. s n o r t .  
Chem., eel .  184, 1929, pp. 1 -33 ;  Chem. Abe ,  eel. 24, 
1930, p. 1788. : , ' 

By m e a n s  of  an  a p p a r a t u s  and  a method  previous ly  
described, the  effect of  MnO, ZnO, B e e ,  CaO, and  Ah01 
on the equi l ibr ium obtained d u r i n g  t h e  reduct ion of  Fe  
oxides by CO Was studied.  T h e  mixed:  oxides usua l ly  
were 'ob ta ined  h y t h e  ign i t ion  of a : m i x t u r e  0f  the  cor- 
responding ni t ra tes ,  which  h a d  been fo rmed  b y  evapo- 
ra t ion  of  a solntion, I n  the  case  of the  l ime mix tures ,  
mixed hydrox ide  nnd ca rbona tes  w e r e  ign i ted ;  the  
MnO m i x t u x e s  w e r e  ob ta ined  by  igni t ion of  a m i x t u r e  
of oxa la tes .  The  molecule  m i x t u r e s  used w e r e  FelOn: 
MnO 1 : 8, 1 : 1 ,2  : I a t  800 ° ; Fe ,0~-  Zn0 1 : 1 ,  2 : 1, 1 : !0  : 

f : 

~=as a con tac t  substance,  expressed  by the  equa t iou  a t  700 °, ~ 0 ~ : A I - . O :  1 : 1 0 ,  1 : 3 ,  1 . 5 : 1  a t  800% 900°;: 
CH~C-~-2 H:,  and 1 in which  the  format i0n  of  ca rb ide  Fe=0::  C a n  1 : 10,1  : 1, 1.5 : 1, 3 : I a t  900 °, 1.050 ° Fe=O~: 
0tours; n C o + O H ~ C o , C + 2  H: .  T!le sys tem i s i n v e s t i ~  B e 0  2 : 1 ,  1 : 1 ,  1 : 1 8  a t  800 °. Even  when the  foreign i :  
an'ted in the  range  680°-900 ° and  the composi t ion o f  oxide is  no t  reduced by  CO i t  affects  the  equi l ibr ium of '~ 

:the gas  phase  is  var ied  betwee n 0 and 100% f o r  both  : the Fe.-0, reduct ion  i f  i t  ( 1 )  f o r m s  "mixed crys ta ls  wi th  : 
H :  and CH~, wi th  slnalt  addi t ions  of CO and N:. T h e  the  oxides of  Fe,  for  example ,  .4.1:0~ With Fe:0~ or  M n 0  
presence of  Co-Co carbide m i x e d  Crystals fol lows f r o m  with F e 0  ; (2) fo rms  compounds wi th  the oxides of  Fe :  
the g r a duh i  increuse=ih % C H J / A  t first more  d i lu ted  : as  spifiels or  f e r r i t e s .  T h i s i S  t h e c a s e  wi th  AhOy, b I n O / :  , i ;  ..,: 

[mixed c rys ta l s  a re  formed,  w h i c h  a re  in equi l th r ium ! Zfi0, and  pa r t i cu la r ly  wi th  Can. :  The  mixed c r y s t a i s "  ; : '  
with low CI:~ concentra t ions ,  iWith carbide i n c r e a s e  ' become more  difficUlt to reduce  than  the  wflst i te  p h a s e ,  : • 
in the Solid solution, CH, concent ra t ion  increases,  reach-  the ~'reater the  content  of  f o r e i zn  oxide Oxides t h a t  ' 
ing i ts  m a x i m u m  when s a t u r a t i 0 n  wRh carbide  is  a t :  forn~ ne i the r  mixed ervstnl.~ ~ r  ~mn~"n t l~  tln nn~- ) : 

. . . . .  arb" " ha  ~ . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . .  t a ined  and  t h e  occurrence o r  toe  pure c tile p se  a f fOct  the  eaui l ihr i ,m,  in any  wow ~'0" e v n m n l e  R a n  . . . .  - 
r~r i n f CH i abou t  " ~ . . . . . . . . . . . . .  . . . . . . . . . . .  "" ' . . . . . . . . .  bcgius.  T h i s  s a t u r a t i o l  conce t a t  o o , s , ~ '  Zn0  does not  affect  the wfis t i te-mer~l  equil ibrinm. The  : :  

18% a t  680 °, 15% ut  700% 14% a t  720 °. 10% a t  760 °, reduction of  ZnO by CO is huinpered by the presence Of i : 
.7.5% a t  S00 ° and 3 7c/o a t  900 °. Co carbide is  f o u n d  any  oxide nhase  of Fe  
i!to be niore 'stable than Fe carbide. Complete de- -05- "~ "- ~ ~ ~ ~ .~x ~ :" ! ' " " a ~ ;J S. ~cnE~'CK l'~ L~l'n [k " " T ~ISSeHT ~" I:]" AND . ,carburlzatton m no t ' ob t a ined  w l t h l e s s  th, n 9 , ~  H~ ~ , ~ .  " • "- ". - "'..:;' ",. _ ;- • ' , "  -':. ~ : . . . .  -- ~ D~,.~o,~ A ~ , ~ m a  ~.k ~;%a~ ~-h~V ~h.~w . . . .  ~xORTENnRABER ;k. lEqul/ lDrium inves t i ga t i ons  of "" 

~:nle~at~ Po~a~e m~xed c r l~ t a l  fie~d ~ ~ ' ' ~ '  . . . . .  ~'~ " t h e  Reduction', ' ox ida t ion  and  'Carburizat ion Process  . . . . .  ~ . 
i . . . . .  " - " i ~ i ~ d f i r o n .  X :  (11)~ T h e S y s t e m : I r o n - O x y g e n ; A b  ~ ~ : i ~  i 

3057. SCHENCK, Rq ~)!NO~[A~ ",:T., KIRSCHT, E.  ki., AND normal  Ox ida t ion :  Ac t iva t ion  0f I r o n  Wi thou t  Addi-  . .  
! WESSSLK0CK; H.I [ E q u i l i b r i n m S t u d i e s  of tile Redue-  : fions.l Z tschr  anorg.  Chem.,  e e l  206, 1932,:pp. 73-  : . 

: ~ ti0n, Oxid,~tion. and  Ca rbu r i za t i0a  Processes of  i r o n :  @6:  Chenl. Abe., eel .  ~6. 1932, P~ 4571 .... i " .  T ~ ; : :  
i: V I I i  (9) .  Sys tem I ron2Oxygen. ]  iZtschr ,  s n o r t .  " Constancy 0t we igh t 'o f  F e  f o i i ; i ~ a s t r e a m  o£ CO~CO- i - ! .  - ::i=..i 

C h e m ,  v0L 132, 1929 pp. 97r-117 ; Chem. Abs., vo L 24, (19.15% CO~-) at  higlt  t en ipera tu res  is  due. to  the  c 0 m -  . . . .  " : • 
1930 , p.)44~ i :: , "i . i  ~ "~ i : : ,  pensation of  2 effects~ oxida t ion  and  t h e  loss of smal l  • : 

: O b j e c t  ~ a d  t 0 s t u d y  the m i n i m a  a t t a ined  in t h e . o x i d e - q u a n t i t i e s  o f  volat i le  Fe  carhanyi .  In  ~a CO-rich at- - : 
' lion of Fe with snial! quantities of U0.~ dud ~thelr d~ m0sphere Fe  powder gives -up Fe carbonyl, but Its for- ' ,~:': 
peudenceupon tile O: content Of tlm basic material. , nmtion is suppressed if the CO.- content bf ~ the: at~ i: :~ 
The O...Saturation of  the homogeneous  o ~ u ~ e r t ~ t c p h a s e  mospliere is above tha t  eorres i~ondin~ to the  s table  : '~ ' '  
at  different, t empera tu res  l ikewise  w a s  de te rmined ,  me ta l -w i i s t i t e l im i t .  T b e h i g h  absorpt ion 'of  O~_observed 

: The metal used inthe experiments was~earefully f r eed  , with finely ipow¢lered 'Fe is attributed tothe presence ~: 
~of H: by ltnany days heating in a Mgb vaedum, while' iof active particles; whielt are 0xidizeth ia a CO.---CO = i 
:the gas used Was pure CO-. gas under diminishedpres- mixture, the composition,of which4s beI0w'the normal : ' 
sure or, in a few cases, mixtures of CO:. and CO. At metal-wilstite range. : ' , , , ~' 

-700 ° t h e  reac t  on velocity w a s  Very stow w h i l e  a t  , ,~Gn ~ , ,  . , , . ~  ~ ~ . . . . . .  w , ' x -T . , - .X~iX- -  ~ ~ 
• 1,000 ° the stable zone was reached m the eom'se of the : - r~,a ;~,.;,,.~'v.,-o~,,.~,~.~ ;,~ rh,~ ~o,]-~nn nxia~- .... : " 
' 1st d a y .  T h e  s tab le  ~ru~tite-o:uy~erritc equi l ibr ium cor -  : ~.~"'~.",~'~:,~,%::~'~.',~'~,~.~.',,'~,~*'~'~.~,~ ~:X'~Z ; : .  " 

responds ~t  ~00° ~o a gas phase co,,l, ositi,,, of ~0.3~ : ~'~.n~no~/~["~'~';~?"~o~q~¢~ppq~;~} ; 
:: C0: and 59.7% CO, a t  800 ° to 35.1go CO-- and  63.9% CO, - ; Chem ".~bs ~ol :~6 t93") p" .~5")i - , .  • - .: : : . . :  
:, ~nd at1000°, to 2S.5% CO. andTl.SC]~CO.- AtS00°and . _ _  . . ~ ~ . . . . .  
-1,000 ° tl'm 0.- taken up in homogeneous  solid snlut ion zs " ~uauence  of  the Oxiues o r a l ,  ~i , .an,~ ~" upon r, eaue- ' , 
:about  n 4 %  t ~e h i -he r  va lues  ,~reriou~i,; 0 ~tained bein~ " t ion equi l ibr ium was  stu(ttea. ~euuct lon  to m e e t  m : 
d u e  to}I(e 'oecurr;nco of a m~ias t ab ie 'w i i s t i t e  poor am:~tifnav?ratb~ee~ h ~ t i t e t : r : ~ d ~ r ° n ~ a ~ d : ~ a ~ : i d ~ s , ,  :-' 
Fen0,. W i t h  mix tu re s  of CO--CO, the  re la t ion be tween  , p .  . g , , "r - 
CO and. C 0 .  in the  g a s  phase- w a s  de termined a long  t h e  which will f a v o r  the  g r e a t e s t  possible wi is t i te  f o r m a :  : : ~: 
s table i wiistite-ox. 'yferrlte boundary." The  n e w  v a l u e s :  tion" . . . .  , :~ : i : : 
"for maximum:  0.  C0ntent r equ i re  a d i m i n u t i 0 u ' i n  t h e  3061. SCHENK. R .  AND DIXUMA,~X .T.  - [Eq t t i l i b r iu~  : ,  -: 
extent  of  the  oxyfer r i te  zone in the  Fe--0 equi l ib r ium ~ Studies in  the Reduction,  0x ida t ion ,  and  Carbur i sa :  : :: 

~..d[ogram.,=_The possibi l i ty of  ] � repar in~Fe0 in the  p u r e  lion Processes  of Iron.  X I L ]  Ztschr .  anorg.  Chem. '. : 

i i . . . .  



398 BIBLIOGRAPHY1 r OF FISCH:ER-TROPSC]K S I ~ T H : E S I S  AND RELATED PROCESSES 

voL 209, 1932, pp.  1-107 Chem. Abs.,  vol. 27, 1933, 
p. 1302. 

~,fiero me thods  o f  g a s  ana lys i s  used  in  this  ser ies  of  
inves t iga t ions  a r e  described.  A p p a r a t u s  i s  shown f o r  
t he  a c c u r a t e  collection and  ana lys i s  o f  sma l l  quanti t ies 
o f  CO, a n d  CO, d e p e n d i n g  on CO~ absorp t ion  a n d m e a s -  
u r em en t  of  the  r e s i d u a l  volume of  CO. W h e r e  the gas  
m i x t u r e  con ta ins  o the r  const i tuents ,  a type of  micro  
O r s a t  a p p a r a t u s  i s  used, conta in ing ,  however, no 
rubber  connections.  CO is  no t  d e t e r m i n e d  by absorp-. 

oxide  and  C in a v a c u u m  and  d e t e r m i n i n g  the 
a t  f ixed t empera tu res .  T h e  2 m e t h o d s  g i v e  em 
resul ts .  Some of  t he  number s  a r e :  468 ° , 10 
620 °, 81.5 ram. ;  728 o, 438 ram. ;  a n d  730 

. S i m i l a r  expe r imen t s  were  p e r f o r m e d  wt t~ '  
a s  th is  is  much  m o r e  read i ly  ux id ized  thaz~ 
p res su res  a re  s m a l l e r  : At  1,200 o, 10 ram. ; 
163  m m .  

SC~E,~-OK, R., .~,'~n Kr.As, H.  [Equi l ib r iu  
t ions in the  Reduct ten ,  Oxidat ion,  a n d  Carbu uua -~ela- ." : 

rburizat ien : ~  t ion but  ts  burned  to CO~ and then absorbed.  UnsatU- of I ron.  VII .  (8 ) .  Cobalt  in a M e t h a n e - H y d r o g e n .  
r a t ed  hydrocarbons  n r e  absorbed in rum/ r ig  ~S0~ ,  but  Atmosphere . ]  ~ee  abs~ 3036. 
the  t ime  of  con tac t  m u s t  be l imited to 3-5 miu. to pre- Sc~z,xcK, R.; *~n  Mzrsa .  [ C a r b i d e  8tudi~i~!: :  ~ 
v e n t  absorpt ion  o f  s o m e  C : ~  and ~ .  If~CH4 content in  the  Methane  Synthes i s .  I V .  C h e m i s t r y  of DOUble;! ~: 
i s  high, i t  i s  b e t t e r  to  keep i t  below 4 0 %  by adding H:,  Carbide.]  See  abe. 3072. 
o therwise  some  o f  i t  will  be conver ted  into C ~ 0 H  or  .:~.,/~, 
CtL-O in the  combus t ion  pipet. D e t a i l s  o f  the  a p p a r a t u s  " ~ .  [S tud i e s  of  Carb ides  by  the  Methaa.e ~ 
a re  shown in sketches. Synthesis  Method.]  I I .  8co abs.  3070. 

3062. SCHE,WO]E R.,  Lkx~f.~,W~, A., ANn ~EXeXE~, E .  3065: SCHE~CK, R., A,N'D STENKHOFF, R.  [Decemposio : : : ; :  
[Equi l ibr ium I n v e s t i g a t t o n s i n  the  Reduct ion,  Oxida- t ion of I ron  Carb ide  by Acids.]  Z t s e h r  anor 
tion, and  Carbur lza t ion  P r o c e s s e s  of  I r o n .  X I I I . ]  C h e m . '  vol 161 19~7 - . -  e87~o~  ~ - -  "A g- 
Ztsehr. anorg. Chem., v0L ~,.1937, pp. 65-76 ;Chem. 21, 1927, p: 2091: - . . . . . . . . . .  ~ ,n~,.. ,~os., vol. !:ii:! 
~us.,  voL 3. ,  1938, p. 2418. Cement)re (C, 6.69 ; Fe ,  98.25; Si, 0.04; 

.04; SO,, 0.08%) ::.ii Sys tem F e - 0 - C a  w a s  s tudied  by  de te rmin ing  the  p r e p a r e d  in the  u s n a l  w a y  and  f reed  f r o m  f e r r i t e  and :" .: 
decomposit iou d i a g r a m s  of  F e ~ 0 r C a O  m i x t u r e s  a t  000 ° pea r l ) i s  was  t r ea t ed  Separa te ly  w i t h  300 cc. H.-S0 
and  wi th  a r a n g e  of  23-79% CO:. in  t he  atmosphere.  (1/30, 1/3, 5 N)  benzenesulfonic  ac id  ( I I )  (0.~, 1 ~ )  ". :i 
T h e  fol lowing phases  a r e  found tn e x i s t  : Fe~0 ,  wrist)re, a n d  A c 0 H  ( I I I )  ( 1 , 3  ~ )  in  the  presence  of  9-220 gm. : :~ 

of  t h e  corresponding f e r rous  Sal t s .  D e t e r m ~ n , ~ .  

fir)de and  then  reduced to meta l .  The  reasoning  i s  
~-Hed over  to ac t ivat ion toward  S. 

~7. SCZ~E~C~, R, KWzzx, F., i~o W~ssz~xoo~, H.  
[Activation of Metals by Foreign Substances. II.] 
~Zischr. anorg .  Chem, v o l .  206 1932,  pp 273-e88. '  
~Chem. Abs., vol. 26, ' " ' "  ' /932, p. 4549. 
~ e  and W in  M g 0  m a k e  It  difiicul~ to fo rm carb ide  

action of  CH,, i f  in the carbides '  of  these me ta l s  
atom is  a t t a c h e d  to severa l  metal l ic  atoms,  us  

Fe~C or  W~C... Carbide f o r m a t i o n  is not  h indered  
, the addi t ion  of  iner t  oxides i f  the  carbide consis ts  
! an equa ! n u m b e r  o f  meta l  and  C a toms,  as  W G  
~ese exper imen t s  show tha t  l inkage  of meta l  a t o m s  
ith a C a tom ean  only Occur wi th  a favorable  spa t ia l  
sir)but)on of  the  meta l  atoms.  
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.~d Fe in activity..The addition of MgO to these 360 ° 10.5% CO and $9.5~ CO,, 
a~ures enhanced their activity. The activation• 445 ° 52.8~ CO and47.2% CO,, 

to be speclfic for O. The general problem of the ~08 ° 47.1~ CO and 52.9% CO,. 
Ivity of metals toward spur)fie elements is indicated 
the observations reported. When the 0 is trans- The numbers obtained at 200 ° probably indicate the 
~ed from the CO.- to the metal, which is dispersed in Presence of som e oxide other than ferric oxide. 
fsomorphous oxide, i t  takes  a posi t ion In t h e  la t t i ce  " E  S .~ENe~,  R . ,  ~ z ~ z ,  H., AND LA'~A.~W~, A.  
apied be fore  reduct ion  by 0~. I f  i t  i s  desi red to t q u n m n u m  :~nveStigations i n  t h e  Reduction,  0x lda -  
Nato a m e t a l  toward  N~ the n l t r ide  o f  the  m e t a l  tion, and  Carbur iza t fon  Processes  of I ron .  X I . ]  8re  
uld be d i spersed  throughout  a s table  i somorphous  abe." 3000. 

[ ~  _S..~..~z.~Cx, R,, Fmuxz, H.;  a.~u W n . ~ z ~ ,  H.  
~ q u m o n u m  Rela t ions  in the  Reduction,  Oxidat ion,  

and  Carbur i za t ion  of  I ron.  I X .  (10) .  Influence 
of  Fo re ign  Oxides  Upon the  Equ i l ib r i a  ] ~so abs. 
3058. : : : 

SOHENCK, R., KRXoELOH,: F.~ A.~-n EIsENsTECKEN, 
F. [Equi l ibr ia  in the Reduct ion,  Oxidat ion,  a n d  
Carhur iza t ion  of  I ron.  I I .  Methane-Hydrugen  Equi-  
l ibr ia  in the  P resence  of  Cobalt.]  ~'ee Abe. 3051. 

3069. SOHE~C~, R., KURZEN, F., AND WESSEL~'00K,  H.  
[Studies  of  Carb ides  P repa red  W i t h  Methane.  L ]  
Ztschr.  anorg.  Chem., vol. _o03, 1931, p p .  159-137. 
Chem. Abs., vol. 26, 1932, p. 1 5 3 6 .  
Fo rma t ion  a n d  :composit ion : 0 f  the  Carbides o f  Fe;  

Cr, W,  Me, and  Re  a re  followed by ana lys i s  of the  

:CaO.Fe,0 ,  a n d  ( C a O ) .  Fe .0~ i n  the  presence  of even o D e t e r m i ~ t i o i i s  !'"libriin~m in the  B la s t  Fn ;~ace  B e t  "" and  8 " J " y e method Cr at 600 °, 700" - smaI l  concent ra t ions  of  CO'in the a t m o s p h e r e  thephase  u s i n g  0 . .  gin. cement) re  were  conducted f o r "  - : , : ~  r "] • d e u t  chem 0O ° f o r m s  a carbid  . - : 
. .CaO~Fe~0, cannot  ex is t .  The  resu l t s  a r e  plotted With " a t  60 °. The  an~ount  of: f r e e  C prec ip i t a ted  .'2~. w ~ s  ! ~ z ~  Gesell., voL 36,1903, pp. Lo31_x.O,~l: ,~our Chem Sue phase  containin~ 11 5% ~e, CroCi, a n d  . a .mtxed  c rys ta l  

.~ : - " - sumr  eoorumares .  ' ~2th  the  increase  in  Concentrat i0n o ~ e r r o u s ] ~ a s e s  : ~+i~.~i 1903 I t PP. 423-4.25. . . . .  " , ~V fo rms  t h e s t ~ b l e ~ = C  at.~P£~°au~,ycon~a[nmg ~r?C-:). : : =  
~u63. SC~ENCK B. F i r s t  : " t ue  d e c r e a s e i n  s t r e n g t h  of  did . . . . .  ' ~ ~:'rRe ersibl '" ' : . . . .  : : . < . . . . .  -~  ~uu , m e  u n s m m e  . . . .  . . . . . .  , _ : [ . S tages  in  t he  Development  * ...... : . . . . . .  e. a . T h e  dec rea se  or  even - ' ~ ~ . '  v e r e ac tmn  ._ C 0 ~ C 0 . - + C  has  been s t u d i e d  : :  W~C= *s.observed a s :well a s  a mixed  e r  s i a l  h a s  : ..... :~ 

~ ,  , t t~  w e w s c o n c e r n m g  the  Equil ibt ' lh~u 'S~stem • :~*[~,~. ,  . . . .  e . / o r m a n o  n oz hydrocarbon  is  t h e  result ..... : : .~9~ a t rue react ion in the  presence of~metals and mer, ;~ ~ -:: compos~tmn o f  =the~ higher= c a r b i d e  h~i . . . . .  P e ; t h e  ...... ~. 
~r° .n i .~arnou-uxygen. ]  Zischr .  E i n k t r o c h e m "  v01 v~ ~ n e  m~possmd,ty to  a t t a i n  the  thermodynam/eal l~  ~ . ~ c  oxides. T h e  me ta l s  employed. ~ e  Co and N~ ~n;~ Me fo rms  the  s ingle  s table  Mo-C a t  S00 ~: ~ - ~ ¢ ] ~ ? ~ a ~ .  :: 
~ ,  ~ v ~ ,  pp. 399-403 ; C h e m  Abs vol °3 10"~9 ~' . ~ a "  po~s~pLe m a x , m u m  yie ld  owin ~ to low reac t ion  ve loc i~  ~. " . ~ t h e i r  oxides w e r e  deposited on numice  which  h , , ( ~ : =  s table  phase MuG a t  700 ° : The  r~,,:r-~nn-~ ~ '~  ~ ' ~  ' r .  

: Repb"  tO Fa lCke ' s ' c r i f i c i sm : i , h ~  , ~  ' : " ,  ~ . r - ~ : .  ~ n e  (!epression o f  t h e  H-ion concenh 'a t ion  b y  an ' ,n~ ~ :~reduced : ih  a s t r e a m  O f  ure  I-I an  ~ ~ - ~ , ' ~ : ~  Re  is too s l ight  for  definite 0 ; r :,~,'~L::'" ~" ~"~  wt  . . . .  :~  : . 
- - - ~ - - - ;  E q U i l i b r i u m : i n  the Red i ; e r i n ,  '~,-:',, ..... ) ~e~Zro~,~eI:n ml]fltane°-[l,saem-~°bhng 0f t ! m  F e  owing t o .  ~:~'. ; ~ i t h  diluted HCI.  B y  this means,  the  whole Of the  3070. S c , z a ' e x .  R . ,  Axn .Mzxz~ K • • : 

tion, aml  Carburiza~:i0n of  Irnn v ~.~-~-[ ~:[¢~a- a , . ,  ~,: . . . . . .  ~.~ ~cyu~-ttizig ~u m e  m a s s , a w  thesephen0m,  i . : .~ .~, ,~ma l Pe:  compounds i n .  the p u m i c e  were removed bides by t h ~  ~ r ~ , , ~  ~ .L, , . : . . [S~,dx.es  of: Car-  . 
Sv~m.wC~= R ~.WD D~.~.~:[.-.:-'~ .de a o~: ~.u . . . .  t h e  s~ron,~,UacS~pp~men.t.~e-ach-0ther" '~ T h e  r e s u l t s  f o r :  ~ h e  om~!es, w e r e  ~obtained by s a tu r a t i ng !  tlie pumice  : Zrsc!)r. ~ n o ~ :  Che~"'~-~ol ~ . 2 ~ " ~  .~e~no!l~ I [ ~ ] . ,  

Rel ' t t io-~ ~- ~,-~"~'-", ~. ----:---~., ± .  ezqumormm . , . ,_  . ~ , . ~ ~--~ , , ,v  - o r  m aecoru, bu t  th is  prob- ~ : ~  : som~mns o~ t h e  :metal l ic  nitt;ates a n d :  [he i Chem Abs ~vol '~o l n ~  ~' ~ ' ,~ '~ ' " - '  ~"" e?t-±- '~;  
r / z a t i o n , ~ f , ~ r ~ v  ~ e a u c n o n ,  u x i n a t i o n ,  and  Carbu- ~:~ ,~:s .  uue ~o aosorp t ion  of  the a c i d  by '  the  C, thus ~ i ~  °ugly heat ing.  The  oxides of 'Co and  Xi  Cbmnletelv c , .b 'n ' ,~ ,~;~ ,  ":'~'. . . . . .  . " . . . ~ . "  : : ~ . . . .  : ' ,  
v ' ~ . . . . . . . .  ~ - t  ~). ~olubl l i tv  o f  Oxygen in : - , . . ~ .~*ng  m m e  a n a l y s i s  an  er roneous ly  h igh  valu~ ~:o_xid ize  CO to CO_- a t  445 °. a n d  t h e y  ar~ r ~ a , J , ~  ~X ~ -~ ,~ ; :~ / . . - : : : - : .  o~ .~n anu  cl:i~ ~S s tud ied  in  t h e  tern- " : 

. -~ro m :~e~ a b s .  3055 . . . .  : :  • .... ~ • z0c u'. T b e  resu l t s  a r  e g~ven m tables a n d  g r a p h s  . -  ~ : . ~ e  metall ic s ta te .  Wi th  Fe  oxide "chl~--par~'rof " t h e  ~:ens,~renw.~rg. e ,.7vU°-970~. OH, :  H :  equi l ibr ium . . '. 
O x i ¢ ~ ' ~ a 2 q U ~  h b r m m  Studies  i n  e d U c t i o n  3060. ~°~rZXOlL R : , - , ~ o  W SSZnK0d~ H [Activation :: . ~  i~  c0 )s 0xuhzed. :With ' a  gaseous m i x t u r e  conta in ing  : " 9 ~ . ~ ' 2 . " ' ] ~ e l o ' ; , ~ . ~ ' ~  a . c n a n g e  of  s t a t e  a t  740° and  . . . . .  

d C~rb i r r l z : t i~n  P r o e ~ ' s e ~  " of  2~fetals ~ kild~i on ~ . ~ . ; ~ [ C 0 4  ~0" no ~iductio~n of t im  F e  omd ~ =~ ,C is not  p resen t  a s  a pure corn 
. . . . . .  " " " of I r o n .  r : :~ ' ' ' " "~ " " f Fordigm S u . ) s t a n c e s . : : i ] - :  J i~¢~th e pressnre rein ~ins co :" e occurs and  pound, thou h sohd  solutmns of  tln~ corn otto X I r ,  S e c a b s .  3061. ~ . . . .  " ;  . . . .  , Ztscbr .  anOrg-Chem. ,vo l .  1 8 4 . 1 9 ' ~ o , , ~ _ ~  . . . . .  d ^ ~  ~ : ~  .... - . . . . .  nStlnt :  T h e C 0 - o b t a i n e d b ~  : n ~ , ,  . . . . .  ~ . .  " ,  ' "  P d a p - =  : 

3064 ScnExcK R AXD r4"~V..  ~ e~.- . '  • : A b e ,  VO1. 24 1930" U ")03n , ---, ~'vr . . . . .  ~ = ~ ;  . ~ ~0udouard m u s t  h a v e  been due' " " • - -  -" :-  ' "~"~Z-~'~ '"~ ~mSes m a metas tabl  e s t ) r e  I etWeen 700 ° : 
• ' ", . . . . . .  -, - .  L~eae~*0ns in t ) e  " ~ ' "  . . . . . .  ' ' : : . . . .  R ! ~ e C 0 b  ) :. to th e o m d a t ! o n  of and  ~O . Above  750" a n d u ) t 0  95 ° 3 " : - ' Reduc tmn.o f  I ron-]  B e t - d e  . E f t  ,, . . . . .  .. . . . . . . .  : .  y t e F e  erode and not to the  catah- i '  -' : . . . . .  r . . 1 " 0 .fn~C e m s t s  m- . ' 

.ob?erheU CO is heated with~ metallic-Fe the. PrePs2% a~ixgt0u0~° in.~, atm0sphet:e o f  CO.- ,~o: 2~,~]~dan~T~e i~:::omp~s~o~ioftC2~:,tt?,eCra~:ld~2 n ~na remarkabl , : ! 9~ C.~ In t~e ,~,~;e ~ : t ~ i ~ t  l~tt:t~9~Oio:s l~bmO~st . '. : .  
( ! : 3 ) ;  ~I :AhO~:  ~ t o  b o : b i m 0 i e c u [ a r ' a n d "  should be r,n;",~°ee~ad~-°wno ::: °f,-a~s°l!d solut.ioa, phase  P°° re r  in C c°u ld :be -de te r  - : :: 

- ~ a , ,  ann  ts ap p e a r s  t h a t  v~irtually a l l  the: ,¢as is -~: .  ; f s ~ ,  ~ : ~ u : 2 ~  :~vere u s u a n y  prepared:  by  reduction : ~ 0 = O  - • o . • • o - - - :  . . . . . . . . . .  : , -  m,a~u. -apprecmme differences f r m n  • " • 
moved.  :This  is due to the  ox ida t ion  of  eh~ z'~ ~---, * ~  : :  . in  :H-. of m i x t u r e s : 0 f  n i t r a t e s . o r  o x ' d a t e s  tha t  had L . '~ -~-=}-CO" . '  a t  3 1 0  and 360 , however ,  the r e a c t i o n  .. of  Vogel and  D~r in~  Cabs 3 ~ - ~  --  zthe c°nc lus i°as  - • 
deposi t ion :of the C in the  so l id  f r o m  " ] , ~  ~,:~'~ae . . . .  been p rec ip i t a t ed : toge the r  ( S e e  a b s ' 3 0 5 ~  . ~ n ~  .~/a : ~ . ~ e ~ .  "~rs : :~°°e  ~n*m01ecular and  Probably  occurs i n  . . . .  l i m i t s  0f  the I)liaSe ~elds~'r~'~-~a~,:~ ~,e numeer  a n u .  . 
cannot  oxnhze  Fe,  i t  is  a s s u m e d  tha t  t he  F e  r P ; - ~ e ~  -3058) '  The  eqm! ib rm a p p e a r i n g  a f t e r : t h e  addi t ion  o f  : ~ , g e s .  u u  _.~-r0 :and  then Co={_0=co..  ' the ;2d-. 3071 S e ~ x - ~ =  n q,--- ~- " . - -  - - ' 
2 w a y s :  (1 )  Ca ta ly t i ca l ly  decomposin~ the  CH'~,~' , 'Z : CO= a t  900 ° w e r e  d e t e r m  ned  a s  p rev ious ly  described : ~ ~ T { ~ [ ~ 2 r ° c e e .  r a n g  much more r ap id ly  than.  the f r s t .  : : ; ~  bi~lZ-~'~:;~5i" ~:"~ * , ~ z R i ~ . , i . ~ . x e  .~ :~ 'zn ,  K~ : [ C a r -  . : . . . . .  " ' 
a n d  • .) • ~ . . . . .  ~ T e a c t i v '  i . . . . .  " u v  z ~ i l g C l O U  u o e s  n o t  O o l r  t o  b e  • . . . .  ........ 0 h *  t , l e  "~iecnane ~}nthes is  I I I  : : ; :  • - C O : , - a n d  (_) a s a r educ ing  a~en t  on e CO ~ h  , . ~t es o f  both  N ,  and  .Co were  increased  by ~ e ~ , ~  . . . . . . .  PP complete but  ~s . . . . .  Zts ,h , , a , ~  ~ha,,, ~-m . ~ -  . . . . .  . " ' ]  ' . . . .  

• prout  r ing  f e r ro u s  ox ide  and  CO ~ha~,~ o t h  .._~.., m e  presence of  the  ox ides  in t h e  o rde r  c , ~  .~ r ,d~  ~ e v - - ~ m ~ e  a n u a  sta~e of eqa i l ib r inm is established ' .~,=~. r. ";-'£'F:~':=." . . . . . . . .  .--/,~', J-v.)P, pp:~x7-31 Chem. " : 
• . . . : . . - - - -  . . . .  rcacuons . 5 In  - . . . . . . . .  , ~ ,  : -~ven a t  tern e r a t u r  : . -o . ~ - -~,o., voL 0% ~wu,  p. 497-~. . ~: " " ~. proceed a n t d  eq u f l , b r m m  is e s t ab l i shed  between ~,~ _ .~0 .  These  0xides  h a  w the  s a m e  c r y s t a l  la t t ice as ' ~ : : - ~  P e.s of  ~44. o .~ W h e n  Co is use 

f e r rons  oxide~C C0  a n d C O  T b e - , r e ~ - ,  L . - - -  - - '  : : ~ * u a n d C o 0 .  T h e  a c t i v i t y  does 'not  seem t o b e c l o s e ~  ~.~_~{~oers agreed  w i t h  nei ther  a._unlmolecular 
' ' ' .  -": p - - - - , ,  l, ressures ' ' • ~ - . . . . . . .  . ~y,motecular roac tmn  Till o f  CO and CO-- and  also t h e  sum of  t he se  a r e  der,~nSane :" r e la ted  * t 0 . t h e  . s~mflar t ty  of. c rys ta l  - l a t r ine  constants . -~ .~ ,~a  ~ :  . . :.: . is probably, i s  due to F 

on the t empera tu re  only  F o r  each tern -~-=-z : t . -7 . : - - ' :  o r  these  0xides w i t h  t h o s e 0 f  N i : a n d  Co.: The  i r r e g u - : : - ' . ( ~ / ~ . ~ " e ~  a s : a n  unpur~ty i n  the c e #  ~ V h e n F e  is 
is  a definite p a r t i a l  :p ressure  f o r  eachVeoT/~ra~dera e : lar~[ttesi.n the p r o ~ e s s  of  the  oxidat ion a r e  attributed'  . : ~ s  e pressure  n e v e r  becomes absolute ly:constant  s, 
a e n n i t e  total p r e s su re  I t  t h u s  fon~, ,~  *,..~ - ~ so one necerogene0us d i s t r ibu t ion  of the  r e duc e d  meta l  . ' • 
b l a s t  fu rnace  f e r r o u s  ox ide  wil t  onlv'b~":~a~'~':a ~n ~ne i n  the  oxide T h i s  hetero~,enmt w h , c  ev, C 
in the  presence of  C i f  th~ ine,~ , ~ . . J ^ ' . . ~ 2 ~ . " ~ . ~  , ~ den t  m t h e  Co-MnO m i x t u r e s .  ~ a,,~ ~, ~ ~+ +~,~ i ~  ~ 

. . . . .  y . . • ~ Y, " h is most  " :: !'Is 
t by CO m i x t u r e s  is  due to t h e  f a c t  that  in  the  presence of  C i f  the  to ta l  p r e s su re  of . the  CO'and the  mixed  oxala tes  a r e  n o t  homogeneous  D e t e r / s i -  

CO-. i s ' less  t h a n  the press 'ure  of  t he  t o t a l  equ~ilibrtum, n a t i o n  of  the  gaseotm equi l ib r ium by f r ac t i ona l  oxide- : 
I f ,  On the  o ther  hand~ t h e  p r e s s n r e  of  t h e  g a s  mix ture  i t i 0 n  (successive add i t ion  o f  smal l  q u a n t i t i e s  of  CO,) 
a t  t he  W e n  t e m p e r a t u r e  i s  ~ e a t e r ,  t h e n  the  reoxida- of fers  a method for  m e a s u  
t ie  n of  t h e F e  occurs  a n d  deposit ion o f  ~. ~ T h  . . . . . .  . . . . .  r i n g  tbe  u n i f o r m i t y  0f  dis- 
~eSh~vre~eee~nOtule~mU~briau~u for  temperatures~4~O'O~< :" "~n°Ut~°~h°f:rhe~smeota~ln./theoeX~de as  wel l  as  d e t e r - : '  

' e d : b y ,  m e t h o d s -  1 ' B e  " - • g .of  s i m i l a r  degree 
CO w i t h  finely, d iv ided  F e - a n d  me . . . . . .  : ~(~ ) a t lng of  dispersion.  Th i s  lack  of  un i fo rmi  m a y  exuluiu the 

• ! .  ~- . . ; - o - ~  t ee  pressure  . .  cen te r s  of  ac t iv i ty  o f t en  m e t  in  mixet~d ca~al s i s . . - T he"  
, , h e n  equ!Hbrmm is  u f ! a m e d  aud  ( 2 ) h e a r i n g  ferrou s ~mnxture s Co_3 AhO,  a n d  N t - 3  AL-O, e x c e ~ Y ~ n e l y  

"445°. ~ ~,Vhen Cb is used, the Space isotherm for the-Mu-Fe-C system at 800 ° : i - / :  
with neither a unlmolecalar nor al was constructed by measuring displacements in the 

This probably isdue to Fe con-.~ equillbrium Mu-[-CH,~3InC o ~ i i 
:=in the Co. When-Fe is -~-,~ , ....... =~-- H:, at ,60 mm The " : =; "~ 
)rues abs01~itel con . . . . . . .  -space model  shows 4 zones of  tlle composi t ions indi  ' • . . . . . .  Y: s t a a t s o  10rig ' eared" ~t don ' : . " " : 

l~ra~e y gas . i s  p r e s e n t ; a n d  u l t imate ly  the  whole of t h e  : ~ n C  :h 'asb "~ a l n ~ ' ( ! - )  a f i e l d  0f/~-.~in and  a. w e a k .  :. : :z: . 
l~ sen~ ~ls deposi ted in t h e  f r e e  s t a t e  a n d  F e  oxide  fl^,-, ~'~' - .7  -':t-: J a nelu o~.m~xed crys ta ls  of  "l-Pc r :(3) a :  . . .... '~ 
zOrmed I t  would  a ear  . . . . .  " =Lt~ uL mixed c r y s t a l s  or  fl-Mn and  7 - F e  ; B contain- ~ ~ ': 

- , PP tha t  the  F e  first  reac ts  i ng  as  i t s  f u n d a m e n t a l  phases  a u u i v a r i a n t  equi l ibr ium : ' 
a Catalyzer• decomposing the  CO into  C and  C0..  7-~Pe and carbides  of  Mn"  G a uni~ a r n t u t  t 

rhea. the concentra t ion of th . • " • . . ,. • " " eq f i l ibrium : ' 
~ ^  - e CO.- h a s  increased and  conta in ing  ~in carb ides ;  D,  in  which (Mn, Fe)~C and  

h a t ' o f  ~ u  uecreased to a cer ta in  l imi t  the  me ta l  : a C - r i c h  h a s e  7 4  a 
egias to reduce the  CO an¢l ~ho ,) . . . .  ~),~~ .~ . . . . . .  - P  . ( " ~ C )  prevai l .  An '  ahoy,  95% 

. . . . . .  . -',. - - ,~  -- +~a . . . .  ~ ~aen pro-  . ~unt~To ~e ,  snows  a m a x i m u m  solubil i ty of  C (8 .4%):  - : 
eed s imul taneous ly ,  so t h a t  the  composi t ion of  t h e  In  the  s tee l : reg ion  t h e  i so therms  o 
as !remains the  s a m e  Ex r i  o • ; . . . . .  . f C show severa l  ~ . .  
~bQ - . . . . . . .  " pe ments  m a d e  a t  3 6 0  and  : smal l  f ields co r re spond ing  t o  va r ious  g roups  :of Mn  . . . . .  ' '  

• nmca~e c a r t  the  reaction i s  ' un imolecu la r  bu t  steels. : . 
a t  508 a i t  becomes bimolecular.  T h e  composit ions :3072. S o ~ . x c x ,  R., Axe .~i~z~'R, K.  [Carb ide  "studies : : 

)at . . ~ ~ " ' . .  . 
[ the  gaseous m i x t u r e s  a r e  .as fol lows : 
----- . . . . . . . . . . . . . . . . . . . . .  ~ . . . . .  in-the-Methana-Syntbesis.--IV.-The-Cbemistry, o f _  _ _ _ _ : : - - . . ~ .  ::. 
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Double Carbide . ]  Ztschr .  anorg .  Chem.. v01. 243, 
1940, pp.  259-268 ; Chem. Abs., e e l  34,1940, p. 4974. 
F r o m  t h e  carbonizat ion i so the rms  a t  800 °" f o r  7 

mix tu re s  o f  Fe a n d  W, a space  mode l  for  the  overa l l  
i so the rms  w a s  prepared.  By  project ion on the  base ,  
6 fields w e r e  obtained, h a v i n g  the  fol lowing com- 
posit ions : A,  cons is t ing  of  t he  double carbide Fe ,W,C,  
and  7 - F e ;  B ,  a -Fe ,  W, and Fe,W,C~; ~, ~-W, Fe~W~C,, 
a n d  F e W = C , ;  D ,  mixed c rys t a l s  o f  W (conta ining C 
and  Fe)  a n d  F e W ,  Ca; E,  ~ - F E  (containing W )  ; F ,  
a -  and ~ - F e  ( s tab le ) .  Fe,W,C~ i s  considered a com- 
pound o f  Fe~C a n d  WffiC; i t  decomposes above SO0° in to  
"graphite a n d  mixed  crystals .  O t h e r  carbides a re  i n :  
dicated by  vapor-pressure  m e a s u r e m e n t s  oa  .the CH~ 
phusc. 

sC~'F~O~.~ R., KURZEN, F., ~tND WESSEY~KO0]~, H.  
[ .Act ivat ion o f  MetaLs by F o r e i g n  Substances.  I I . ]  
gee  abs. 3067~ 

SCHENCE, P~., LAY~A.'~. A., ANn JZ~CKZL, E .  
[ E q u i l i b r i u m  Inves t iga t ions  in  t he  Reduction, O x i d a -  
tion, a n d  CaxbuHzat ion P r o c e s s e s  of  Iron• X I I I . ]  
g a s  abs~ 3062. : . ~ . : 
• SCHENeK, R., ~IEYER, K., AND MA'~ER, K. , [Cur-  
bide S t u d i e s  i n  the Methane  Synthes is :  IiL] . ~'e~ 
abs. 307i .  ' " ~' 

3073. SCHZNC~, R., SZMILr~F/~, H., AND F.'mCKE. V. [Ex-  
pe r imen ta l  Studies on the Reduction and Carbide 
Formation of Iron.] Ber. deut. chem. Gesell., eel. 
40, 1907, pp. 1704-17°.25 ; Jour. Sac. C hem, Ind., 1907 , 

; ..... : . . . . .  L 

S Y N T H E S I S  A N D  RELATED PROCESSES 

I t  i s  e s t ab l i shed  tha t  the  CO: conten t  of catalysts  i~,! i 
subjec t  to  v a r i a t i o n s  according to the  degree  e f  dryne~, ,  • 
bu t  t h a t  w i t h i n  these va r i a t ions  no difference exists  fro' ~:: 
the  CO:_ con ten t  between T h  and  M g  catalysts .  . ~ ~. 
3075. ~ [Influence of  t he  Reduct ion  and th'e' : :  

G r a n u l a r  F o r m  of Cobalt  Ca ta lys t s  on the  Cobalt~ ":: 
Dens i ty . ]  F I A T  Reel K-29,  f r a m e s  7,164-7,16~y I • 
~.938; P B  70,218 ; TOM Reel  296. ~ 
I t  is  es tab l i shed  by tes ts  tha t ,  by  reduction, an  In~:i~ I 

c rease  of. t he  Co densi ty of  25~'~ (Co-kiese lguhr  rat i~ :.~: 
1 :  1) a n d  5 %  (Co--kizelguhr r a t i o  1 :  2) is ob ta ine~+~ 

- ,  Bes ides  tha t ,  t h e  Co dens i ty  depend.~ on the  me tho~ :¢ i  
of  g r i n d i n g  the  kieselguhr.  "~ table.  - . -'..,: 
3 0 7 6 . - - .  [ ,~lanufacture of  a Cobalt-Magnestum~i. 

:Catalyst . ]  F I A T  Reel K-20,  f r a m e s  47--~9, ~ ' a n u ~  ~ 
31, 1938, PB-70,211; T0~I Reel  287. " . . . .  

cat~yst substance consists of ioo parts of Co, ~::{~ 
Of M g 0 ,  200 kieselguhr .  I t  i s  p r epa red  as  follows{ . 
3.2 kg.  soda  a r e  heated  wi th  30 1. of distilled H~0 u n ~  ~( 

- boil ing;  then  the  boiling Mg  solut ion is  slowly add 
while  s t i r r i n g .  The  boil ing Co solut ion now is added,  : 
and  the  m i x t u r e  is  s t i r r ed  for  a f u r t h e r  30 see. Af te~  • 

2 k g .  of  k i e s e l g u h r  has  beau added,  the  Whole t~, ~. 
thoroughly  s t i r r ed  aga in  and  t h e n  suct ion filtered, and : 
the  cake  ~s w a s h e d  w i t h  h o t  dis t i l led H~0 for  ½ hr :  
Care  m u s t  be taken tha~ the  cake  a lways  i s  covered  
wi th  a ~ . 0  l aye r  of I cm.  th ickness :  Af te r  wash ing , .  
the  cake  is  mashed  wi th  60 l; of  disti l led H~0 in a . 
p rec ip i t a t ing  vessel ,  the  dus t  f r o m  the  shaping process 
b e i n g  added:  .-After d i scharge  into the  suction fil ter,  

p .  692; Chem.~kbs. ,vol .  l ,  1907, p•2772. - the  H_..G i s  e x h a u s t e d ; a n d  the  c a k e  i s  pressed• T h e  
Gas p r e s s u r e s  a t  t empera tu res  5500-700 ° were  incus- s m a l l  p ieces  a r e  dr ied  in t h e  d r y i n g  Oven. _ i 

u r e d i n  t h e  fol lowin ~ ' svs tems"  ( 1 ) F e : F e O  C ( a m o r -  3 0 7 7  " "M nu "~ ~ " ~ h  : "" - - :  ' 
h . . . .  0 " ~  Fe  ~e  ̂ " - - a  hit 'e "()'. ~ 0  ¢3~ t a zacsure o~ "x  ormm-~Ragnesiuni 

: T re d Catalyst:] F I A T R e e l   -20 fram  
(~';~:~u~0r hous{ C0 p. CO " ~Ioreove~ ~'i~ order '  to d ~  44:--46 :Feb 1 1938 P B  70 a l l "  T O n i  Reel  2 8 7  

,: ~ fine the State of these Systems completely tlle eomposN ;:: SOlUtion" of T h andMg nitratesis added to the Co i~ 
:' : l ion o f  t h e  g a s  phase  was  d e t e r m i n e d ;  The d a t a  en- .Solut ion b e f o r e  precipi ta t inn.  T h e n  all  3 par ts  are 

: so led  p red i c t i on  o f  :the p r o p e r  c o n d i t i o n s : f o r  t h e  :p rec ip i ta ted  a t  once• Af t e r  the  i th read :g ra in  has  b e e ~ :  
f o r m a t i o n  e f  F e  carbide, a t  a n y  tempera tu re  or  f o r  f o r m e d ,  dr ied,  and  sieved,  the  continuous reduction 
the  f o r m a t i o n  of  any  of  the o ther  phases :  The  a u t h o r s  takes  place.  ~ The. reduced, g r a i n  fa l l s  directly into an 
conclude t h a t  t h e  e q u i l i b r i u m  .O-~-CO.-~2 CO v a r i e s  impre&mation conta iner  filled w i t h  oil. Af te r  drying, 
wi th  the  f o r m  of  C employed• Unfo r tuna t e ly  t h e  ob- . t h e  g r a i n  is  emptied in to  t igh t  F e  b a r r e l s •  
se rva t ions  COuld :not b e c a r r i e d  above  700 ° on account  3078~ ~ .  [Reducibi l i ty of  .:C0bal~ catalysts .]  ! 

o f  compl i ca t ions  owing t o : t h e  f o r m a t i o n  of m i x e d -  F I A T R e e l . K 2 9 , f r a m e s 7  13-t-7.135~lff~S;PB70,218; : 
crys ta ls  b e t w e e n  Fe  and cement i te .  M s - l o w e r s  t h e .  TOM Reel  295• . " ; : 

:. p ressur~  o f  t he  O oxides toga s t r ik ing :degree .  : : . . . :  i t  i s :es tab l i shed  by exper imen t s  t h a t  the  ~educibtlity:' 
ScHExCI,=,:IRi, DIxe~r.~,xN, T•, KIRSCilT; p : H . ,  ~kNn o f  a: cons tan t  volume of  3 types  of  Catalysts (Co-Th- ,  

~Koazz.~nnAv~m A. [Equi l ibr ium Inves t iga t ions  of t h e '  Co-:Tli-=~Ig-, and  C0-Mg-)  decreases  wi th  a n  increasing 
.... i "  :ReductiUn, Oxidation.  a l id 'Ca i :bur iza t ion  PrOcesseS . proportipil  o f  k i e s e l ~ | h r  a ~ d  that ,  wit!l~a ldeselguhr::-~ 

: :' : :  of  I ron .  X . :  {11).: The  SYstem~: ' I ron-0xygen;  Ab:  . p r o p o r t i o n ,  of  200,: ab0ilt 3 tinges the  quant i ty  of H~ : 
, n o r m a l  Oxida t ion  Act iva t ion  of  I r o n  W i t h o u t  Addi-  ' is  necessa ry :  to reduce Th-~l~  a n d  M g  Catalysts cam- - :  

• tions.]: ~ Sea  abs. 3 0 5 0 .  : : : : .  : : .  p a r e d : w i t l I  pu re  Th  ca ta lys ' t ' :under  oti~erwLsd e q u a l '  
• SCE[F-WCK R. DiNOM%XN T KI~iSCHT P H A-~'V conditions.  1 d i ag ram.  ' . : - 

WaSSF~=OC~=, H.  [Equi l ibr ium Studies of the  Re-  " 3 0 7 9 : w .  [Regenera t ion  of  Cobal t  Solutions From 
duction :Oxida t ion  and Carbur ina t i0n  Processes  of  Ca ta lys t  Production.]  FIA.T R e e l :  K-29, f r ames  

• ~Iron. V I I I .  (9) .  Sys tem I r o n - 0 x y g e n . ]  :Sac  abe. " 7,124-7,128, 1938; PB  i0,21S ; T O M  Reel 2 9 6 . .  ' 
. 3057- ~ :  " " - ' .  " DesCr ip t i0n 'of  tests~on the  r egene ra t ion  of Co solU- : 
', SdHE~CK,: R.. DI,~'n.~A.XN :T! : '  BO~.~L~.~'X, 5". t i 0 , s  bY evapora t ion  by w h i c h  up  tO 9 0 % : o f  the  Co i : : 

~ E~RT,  W : .  ]KzS~nxn, W.: LZPSTZT, G. MCL~Ei~, J .  A~'n : h a s  been• recovered  in f o r m  o f  l ime . f r ee  Co ni t ra te  s a l t .  
Pr~rz~,  W . /  [Equi l ibr ium R e l a t i o n s  i a  the Reduc :L .  ~2 tables.: ' ; :  : ::~', ~ : :~:  . . ~ :  

: '~  • t ion O x i d a t i o n  and Carbu~rization of . ' : I rof i / IV.  (5) ' .  : : 3 0 8 0  iCobal t-Nickel  Cat; iv~ts F IAT Ree l  ,- 
: ~ IronCarinde IronOx,des and lron Under an Atmos` ' ~ .)~ ~,~,~ 1~n ~.~ .T,]~ •>)~n.t~' PR 70oI.; :~ 
i -phete ":of Ca'rb0n Monoxide and carbor* Dioxide ] ~ : ~0~l~ee~'o~S*'~"~'? ~'' r"'<-'~' ~." ..... . :'" : 
' 8 e e a b s  3053. ~ .... ~ ' : ' " -~ ' - :  " ' • ~ ' : "- : : - ' . . . . . . .  When Th0.~ w a s  used as  a c t i v a t o r ' a n d  Under normal • :  

, [ E q m h b r m m  Re la t ions  i n  the Reduc-  ' ~.~-i~-~in ~"nm~on~ Rn : ~  ,~,  e~,~ ~ ,  was  replaced 
lion, Ox*da tmn  m d  Ca rbu r i  a t m n  of I ron  I I I  ~ ned showed - . . . .  • " sueces s fu l l j  by ~'i. The  ca t a ly s t s  t h u s  obtai 
(4) .  S y s t e m a t i c  I n v e s t i g a t i o n s  o f  the  Oxidat ion-  ' f a i r l y  n o r m a l  ac t iv i ty  and  s a t i s t u c t o r v  yields but a 

• R e d u c t m u  ~Relations E x i s t m g  in  the  Systems of  t h e  ~ n ~ d ~ n h l v  ] n w ~ d  dnr,h | lH-v ' r ,  , ,~dium-uressur 
' - I ron  Ox~des W*th I r e  Carbon  ]~Ienomde and Carbon ~ n t h e s i s  t he  s a m °  c a t a l ~ t ~  h~,;. . , ,~ of  low activitY. 

D t o m d e  ] See  abs 3052 ndingly 
• • • " : showed d imin i shed  Co . o u t p u t  and  correspe e 

3074. SCHE~X, "-,. [Carbon Diox ide  Content Of T h e -  lower  yields.  T h e  abundan t  f o r m a t i o n  of CH, in casr.  
r imn ar id  ~Ingnes ium Cata lys t s . ]  FL~.T R e e l  K29,  " o f  syn thes i s  gus . can  be avoided by  opera t ing  with-wa~e : 

: f r a m e  7 ,184 ,1938;  PB 70,218; T O M  n e e  1 _'296, • ' , gas .  P a r a f f i n  is  fo rmed  0nly in insignif icant  a m o a m b  i 

~ ~ -  -~• "~"--- .: "~ =-;:~--~•'~ " L" ~ : ~ ~ : ' ~  • V  " ~ -  
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' I n c r e a s e d  add i t ion  of  .~In h a s  no considerable inf luence 3083. SCHIC~, F .  [Developments  in  Coal Pro¢~essing.] " 
~on this .  T h e  boil ing po in t  is  v i r tual ly  the  s a m e  w i t h  B r a u n k o h l e ,  eeL 24, 1926, pp. 1065-1070; Chem. ~bs. ,  

synthesis g a s  and  wi th  w a t e r  gas• voL 20, 1926, p• 2240. 
~3081. ~ [Wet Synthesis.] FIAT Reel K-22, Discussion of cracking and hydrogenation processes 
' f r a m e s  1242-1249. F I A T  Reel  K-31, ~an.  20, 1942, and  of  t he  Synthol  and  synthe t ic  ~IeOH processes.  

pp. 1108-1115; B u r e a u  of  5Iines Transl .  T-459 ,  J u l y  3084. ScH~c~m~, G. [Synthe t ic  F a t s  a s  Rus t s  of  Sath-  
8 ,1948;  TOM Reel  274, f r a m e s  1620-1631. r a t e d  F a t t y  Acids.] Ztschr•  I~ebensm. Untersuub• 

!. W e t  synthes i s  exper imen tu l  t es t  was  p e r f o r m e d  in  Forsch . ,  yah  88,1948, pp. 174-190. 
4 2 r~acters  : The  1st  conta in ing  55 L of ca ta lys t -o i l  R e v i e w  of  t he  synthes i s ,  of  f a t t y  acids  and  f a t s  by 
/ m i x t u r e ,  the  2d, 85 1. T e n  1. of  ca ta lys t  (100 ]Be : 5 Cu : the  F i sehe r -Tropsck  method.  
~10 M n : 1 0 0  k iese lguhr)  p e r  reactor  w e r e  f o u n d  to . . . . . . .  
ii!'give the  h ighes t  c0uversion yield (73-75% in  a s ing le  - - - .  ~ee abs. i711~ 1713,11715, 17i7. 

"stage and  93-94% in  2 s t a g e s ) .  The theore t ica l  yield 3085. SC~Z.~U~R, P •  Oil  Synthes i s  in Re la t ion  to  Elec~ 
i~'of 170 gin. has  been r e a c h e d  in a 2-stage t e s t  w i t h  a t r i c i t y  a n d  Gas Supply. Engineer ing,  e e l  167, 1949, 
~total  conversion o f  CG-I-Hz~90-93%. T h e  a v e r a g e  pp. 17-18 ; Fue l  Abs., eel .  5, 1949, abs.  4976. -: 
~ p e r a t i n g  t empera tu re  v a r i e d  230°-250 °. T h e  syn-  R e l a t i v e  overa l l  t he rma l  effietencies of. c0al eaxben- 
.".:thesis p r e s su re  was  15. a i m .  The  fo rma t ion  o f  OH,  izat inn a n d  electr ici ty genera t ion  a re  discussed and  the  

:was lower  throughout  t h a n  i n  the  corresponding d r y  coal-economy efficiencies of  g a s  and  electr ici ty axe com- 
i synthesis  test.  Wheu  ca ta lys t s  a r e  used t h a t  p roduce  pared• T h e r e  i s  every  reason  to ex-pect the  g r a d u a l  

paraffin prefe ren t ia l ly  and  h a v e  a low tendency  f o r  r ep lacement  of  na tu ra l  pet roleum products  by  synthet ic  
producing CH,, and a v e r a g e  gasification of  3 - 4 %  m a y  produc t s  in  the  more d i s t an t  fu ture .  The  m a n u f a c t u r e  
be counted on wi th  u to ta l  conversion of  70-90%.  T h e  of syn the t i c  hydrocarbons f r o m  coal is  considered i n  
consumption ra t io  CO : H :  w a s  shif ted t o w a r d s  t h e  El... some deta i l ,  pa r t i cu la r ly  f r o m  the  economic s tandpoint .  
side in comparison with the dry synthesis. In the Ist A decline in the use of gas fc#r domestic and industrial i 

!:stage, the. ratio was mostly greater than 1~ i.30. :i~ purposes is anticipated but afar Wider fieldlfor the " :' 
i the 2d stage, however, the reverse is true, and the c0u- ;~ carbonizing industry is expected in the combined car- 
i snmption ratio i is equal to. about CO : ]3[-.=1.0: 0.90. bonization and sYnthesis plants of the future 

The total  consumpt ion r a t a  in  the  1st and 2d s t a g e s  SCHrNDI:ER, H .  ~ee abe. 873, 874,875, 376, 877, 
i corresponds to the proportion in the water gas and 878, 1477. : 

~var i e s  between 1 1.24 and  1:1.26• As in  t h e  d r y  ~ 
': synthesis,  t h e  coml~osition of  the  products  depends  3086. SCHLAPFEn, P. [Manufac tm 'e  of  Rep lacemen t  
primarlly on the nature of the catalysts and secondarily Fnels in Switzerland.] Sehweiz. Ver~ Gas- u. Wasser- 

on=exPer imenta l  condit ions such as  t empera tu re  p r e s -  , inch. ,  Monats`Bull . ,  eel.  18, 193S pp. :49-60;  C h e m  =. 
' sure, circulat ion,  e t c :  T h e  products  a r e  a h v a y s  some- . i b s . ,  Vol. 32, 193S, p. 7241~ . . . . . .  ~ . . . . . . . . . . .  
[~ what more saturated than in the dry synthesis The Review of the nature and extent of ~e national fuei. i 
. tests have been run:fo~ 7.5 Weeks without inuch re- - requirements,anda discussio n of the processes Rvali- ':.. 
duction in activity." The gas throughput consisted of. able for manufacture of motor fuels in ~Switzerland • 

~1 synthesis gas t O 2~5:-3:0 recycle g a s . '  from domestic materials. it the absenC'e~of any quah- ! : 
i I - . • get abs:'2880, i i , ' ~ i: : tity of suitable Coal, peat and wood are suggested as 

SCHE.~E, P. gee abs. 408. raw materials fo r the synthesis'of gasoline.' High- 
pressure hydrogenation hardly can be considered for 

• SOHSSSnSR, D. 0. ~ee abs. 3501. - • ~ Swiss conditions. Synthesis by the FLscher-Tropsch 
i 3082. SnHEU~f.~N, W. W., .~.ND RESCORLA, A• R.  process is  pract icable  in  small, uni ts  and  can be ax- 

Aromatic Adsorption index as Rapid ~lethod, :f0r ranged to utilize wood, llgnin, Or mixtures of these ~ 
~Approximating Catalyst Activity. 01l Gas Jour:, ~with coke; there is also th e possibility of using elec-, 
eel. 46, No. 28,1947, pp~ 231-232, 234; Petrol .  Refiner~ t r ical  ene rgy  i n  place of  coke and  in the prepara t ion  
v01 26, No 12 1947, pp 815-$17 Petrol P r o c e s s i n g  " of H-. b y  electrolysis .  Cost  e s t ima teS  a r e  presented; 
eel. 2, No. 12, 1947,.pp.946-947; Chem. Abs.,~vol. 42~ a n d  the  ene rgy  balance of va r i ous  me thods - fo r  pro- : • 
1948, p. 1726. :~ ' :  ' i . . . . .  " : : /  duc lng  fue l  a re  shown Each  0f these  pr0cesses is  diS- i "'.:L 

. T h i s  nan~r  W~s Uresen ted ' a t  the oTth:annual  A m e r i ~  'missed, and  reference* i s  i n a d e  t0. the possibi l i ty :of :. - 
" an '  P i i m ef im,  ifi Chica~o O f  the- . supplen~entarymdustrmsnssoma~edw~th thehydro  YSlS : • ~ ~: - c__ _etrole t  m Ins t  lute e ~ , ~ . .  . . . . .  . • • . .  ~ . ~ . . . . . . . .  
: Various tes t  m e t h o d s : f 0 r : e v a l u a t i a g  the a c t i v i t y  of a : :. of wood a n d  to . the des~rabfl*ty o f . m a m m u m  recovery  : '  • : :  

catalyst ,  2 have  been.used in the authors '  l a b o r h t o r y :  . of mo to r  fue l  f r o m  g a s  works .  _ • : 
T h e  Kellogg fiuidized fixed-bed act ivi ty  tes t  based  on 3087 . [Gas Resea rch  and  G a s  Evalua t ion . ]  : : :  

i 
. a s t andard ized  l abora to ry  c rack ing  and the  a r o m a t i c  Subweiz. Ver.  Gas- u. W a s s e r f a c h j  M0nats`Bul l ,  eel 

adsorption index based on surface a r e a  reac t ions .  26, 1945, pP. 3-7, 61-68, 77-82;  Ghein. A.bs , v o l  4 0 ,  : 
This paper  presents  d a t a  showing  the d e g r e e  of  corre-  ~ 1946, ~p. 7565 . . . .  ~ : ::- 

=lation between the 2 :methods  en both na tu ra l  a n d  s y n - :  ::: L e c t u r e  reviewin~ recent  ~ developme'nts in gas  tsch- - - '  : 
. thetic fluid catalysts :  A modified procedure,  b a s e d  .,, , ~ v  ,~n,~cinllv ~'arious tones of FLscher-Tronsch • :: ~ 
upon the ablhty of a cracking eatabst selectx ely to 
adsorb aromatic h drocarbons from a h drocarbon : reactions with their:economic significance for Swltzer- 

• . . . . . .  Y~''" " " Y" ' ' a : land:  : " • :: : 
mix ture ,  is descr*bed:,n de ta i l  as better meet ing  p e r s o  - . " -. . . . .  .... : : • • ' .  : . 
nei r e q u i r e m e n t s : a n d t i m e  l imi t s  fo r : :pe r fo rming  t h e  3088":ScHzATT~'fA'Xb" 0;, ANnKOPPEXBER0 H . . M o t o r  . / ~ : :  

' test~ The~ test: i n  b r i e f  is  car r ied  out by f i rs t  h e a t  ! : F u e [ : P r 0 d U c e d F r o m C 0 a l b y 3  P r o c e s s e s i n G e r m a n y . .  : : ' 
t r ea t ing  the ca ta lys t  s ample  a t  a t empera tu re 'o f  860° F.  :: T r a n s .  W o r l d  P o w e r  Conf., 3d Conf., I I ,  4-5, Septem- : . :'.:~ '~ i~ 

n bar  1936 '~0 pp N a t  Petrol  News eel oS No 3~, k 3:6-gin; sample  is t h e n  weighed  into an  adsorp t io  " : ' , ' z  .; ~ . . - ~ ,~ . -  , • ~ . :  
vessel to which is added 5 ml.  of  a hydrocarbon m i x t u r e .  1936, Pp. 24E-24H, 26, 28, 30, 32 34 Chem. Abs., eel• " : i  
consist ing o f  30% toluene a n d ' 7 0 %  i s o o c t a n e .  T h e  30,1936 p. 8569. . 
adsorpt ion vessel is shkaen  for  2 hr., a f t e r  Which t h e  ~Iotor  fue l  is produced by h igh .pressure  hYdrogena-  
re f rac t ive  index is d e t e r m i n e d ' 0 n  the s u p e r n a t a n t :  lion of  coal and  the products  r ecovered : the re f rom;  by : -i 

l o w - t e m p e r a t u r e  carbonizat ion :and ex t r ac t i on  by syn- : l iquid.  The  a romat ic  a d so r p t i on '~ dex  i ~ l ~  liffderrence 
between the  refracti~ 'e i n d e x  of t e or 'g  • yd  oc - thes is  ; and  by  low- tempera ture  carbonization,  disti l la- 
b o n m i x t u r e  and  tha t  of  the  hydrocarbon mix tu re ,  a f t e r  " lion. c r a c k i n g ;  and extract ion.  The  propert ies  of  

con t ac t  w i th  the c a t a i y s t  mul t ip l ied  by iO': : g a s o  ine produced f r o m  each method  a re  compared.  I t  . - : 
ScHmsTsv;  H.  ",.~en abs. 1454: . . . .  - : :  ~ is s e e n ' t h a t : t ~ e - t y p e s  of gasol ine  Obtained by hydro- ~ - 



genat ion a n d  Synthesis a r e  fu l ly  equal  to the refined 
gasolines Obtained f rom c rude  oiL The r aw  m a t e r l a l  
consumption p e r  kg. of  gasol ine a n d  the  smal les t  eco- 
nomicrd ope ra t i ng  unit  f o r  t h e  va r i ous  r aw  m a t e r i a l s  
a r e  a s  fo l lows :  By  h igh-pressure  hydrogenat ion Of 
brown coal, 2.5 kg. and  40,000 t ons ;  of  bi tuminous coal, 
:L66 kg.  a n d  40,000 tons; of  low- tempera tu re  b rown coal  
ta r ,  I~.25 kg.  and  35,000 tons;  b y  synthes is  f rom brown-  
coal  br iquets ,  10 kg. and 23,000 tons ;  f r o m  bi tm~inous-  
coal coke, 5.4 kg. and -'20,000 tons.  Tak ing  into account  
all the sources  of  energy, t h e  the rmodynamic  efficiency 
(energy of  f inished p roduc t s / ene rgy  of  raw ma te r i a l )  

of  the synthe t ic  process lies 0.2-0.3, compared wi th  0.3- 
0.4 fo r  t h e  hydrogenat ion  process.  
3089. SCI~LEEDE, A., RICHTER, ~[., AND SeHMIDT, W. " 

[Zinc Oxide~as a Catalyst . ]  Ztsehr .  anorg. Chem.,  
voL 223, 1935, pp. 49-83; Chem.  Abe., vol. 29, 1935, 
p. 6827. 
ZnO p r e p a r e d  by the t h e r m a l  decomposition o f  Zn 

(NO,).- a t  S60 ° luminesces o ranged- red  when exci ted  
by  u l t r av io le t  l ight  or  X- rays ;  a n d  i t  does no t  ca ta lyze  
the decomposit ion of  MeOH a t  360". The  luminescence 
is  caused by  the  presence of  t w i n n l n g  planes o r  bound- 
a r y  sur faces  f o r m e d  by the c rys ta l l i z ing  together f r o m  
the n i t r a t e  m e l t  of  crystat t i tes  in to  compact  par t ic les  
of  ZnO. T h e  l ack  of  ca ta ly t i c  ac t ion  is due to the  
compact  n a t u r e  of  the product.  On the other hand, Z n O  
prepared  by  the  thermal  decomposi t ion of h y d r a t e d  

SYNTHESIS 

: I t  is known tha t  in the hydrolysis  of varlc 
bides, hydrocarbons  a re  p roduced .  Thus,  in  
composition of  (Ca, Sr, B a ,  Mg, Be)  C_a, Of ( 
K ,  R b ,  Cs) ,  C, and of Ah(C.-), with H,O; c~.H:~s I 
while w i t h  AhC~ and B~C, C : ~  and  wi th  
is obtained. The  reason for  the  formati~o~ of 
hydrocarbons  i s  tha t  in the decomposition 
point of  the  carbide lattice through oXide fo~ 
and the  sp l i t t ing  of  the lat t ice,  determined 
of I/~ and  energy are  available,  which a re  
among the  hydreearbon atoms Presen t .  Thus, 
decomposition of BeC.., only C=H:, and  in tha t  
only CH, c a n  be  prodnced according to the equ 
BeC~-~-~O~BeO+C~H~ and Be-.C-{-2H..0--2Be£ 
The re la t ions  a re  not  quite so c lear  when m b  
of var ious  hydrocarbons a r e  produced. Wit/ 
carbides of  the  ra re  earths besides other  hydreca~ 
C~.t~- and CH,  a re  formed, in the  ra t io  of 

42 3: cording to the equation:  XC~.-b6H:0=2X~0~ 
drate)  ~3C:H- .~CH~+CH:.  T h e  C H :  radh:al  
form var ious  hydrocarbons deI~nding  on the 
relations. I f  the hea t  effect of  oxide fo rmath  
strict ly positive, then hydrocarbons  wi th  g rea t  er 
demands ( fo r  example C:H,) a r e  formed,  if the  opp 
is true, liqui d hydrocarbons a r e  formed.  With 
decomposition o f  Fe  carbides, not  only gaseous 
liquid hydrocarbons  are  produced but  also Solid h~ 
carbons und Carbon• This  makes  the Clarificatio t lon of:),:  : Z n ( O H ) :  or  ZnC0~ a t  360 ° does no t  iuminesee, but  i~; is the react ion mechanism difficult. One must  assume:  .': i 

a ve ry  ac t ive  ca t a ly s t  for  the  h I eOH decomposition, the presence of  a carbide r icher  in C (for  example : 
Inasmuch  a s  this  Zn0  Was not  c rys ta l l ized  f rom a mel t ,  FeC.-). T h e r e  is considerable known of  its e-~istence, 5: : 

i t  lacks t h e  twinning planes t h a t  c a u s e  fiuoreecenee, : :a l though there  is yet no sure  p r o o f  of:it . .  The  operat- 
whereas  i ts  noncompact~ porous Character  f avo r s  ca ta -  ing  t echn ique  of  catalysts aPpears  to :agree  with the .:: 
lyric ac t ion :  E x t r e m e  pur i ty  ~)f t he  ini t ial  sabs tsnces  po in t s  d i s c u s s e d . .  . . . .  . ..... 
u s e d  i n . p r e p a r i n g  the  ZnO-is~not ~ f ac to r  involved in - S O H ~ t E R L I X G ~ -  L: '!8ce:abs::1579~: - : :- - : -  : : ::: 

:: these  differences-in behavior.  T h e  propert ies of Z n O  3091a::So~.~zR~Z.~.o L A~b iPATi~E~E V N Mechamsm ' 
/ Pr~:r%dcb:~s°.th~en~e~f:~cem:Y, li~ ~e~Whean " theeuSe of the Po!ymerizaf ioa  Of Alkenes, Advances  in Catal:  

:~ :anal2t ica l ly  a s '  a n : i n d i c a t i 0 n : o f ~ h e  meth0d of  st~'ds : Ysis:>,A2ade!PiC P r e s s ,  !no., l~-ew ':Cork 1950 vol, 2~: ~ 
p repa ra t !oa : : : : -The  crystuUine s t r u c t u r e  ~ize of t h e  pp. .F--~u. : . . .  : : .  • .:: . .::: i 

- - crystal l i tes,  aadsurfacedeveloPmentof~everald-ilTe-r: : : . T l e  discuss!on:deals  eh'efiY:wit!~:�olymerizati0ns 
: entry Prepared  samples  0f  z n o  w e r e  s tudied  by  means  ' ' catalyzed b y  ac!d.acting Camlygts. 89. refs: are l i s t e d .  

or  Debye and  Seher re r  s t ruc tu re  diagran~s bv ~ 'eighing 3092. SCHM~DT A: ~V.:: [Problem : o f  Diese l  F u e l s . ]  
and mic.roc0untin.g , by the de t e rmina t ion  of ' the d e g r e e  Brefinstpff=u. W{irmewirt.. ~:oL 20::I933 pp 90-26. -' 
~ r  pacmng  w h e n  ~olted. by Precipi ta t ion velocities a n d  . . . .  Breanstoff-Ohem ; voi. 19, i936, p. sk6 .  B~itish ~ h J ~ '  

. . . .  y m e a u s o r p t i o n o f C O . . n n d N : . :  : : ' . : Abs~193S, p . !007:  : - : :  : : . .  : .  ? ..... 
3090. SC~LESINoER, M. D., CR0WELL, J. H: :  LEV~, .M., : ' DeveloPments  tn  the  pr0ducd0n of d iese l fue l  from : . . . .  

: A.xn SToac~ H .  H. Flscher-Tr0psch Synthes is  in  German r a w  mate r i a l  are: reviewed:  Cetene numbers, 
' the S lu r ry  Phase .  ind.  En~  Chem: voi" 43 No 6 : va t t i ng  f r o m  40 for brown-coal; low: tempera ture  t a r  

. . .  19~l,.pp. 1474-1479.  ::, : . - :  . : : ". ' oils to~12O f o r  fuels p r epa red  b y  the  Fischer-Tfopsch . . . .  
Study h a s ' b e e n :  made  o f  the  s l u r r y  process  as a ' process a r e n o w  available. - . . :. :, 

means  Of developing an ' improved  m e t h o d  for  ~:nth'esiz= : 3093. SCHMmT: .A.. W . :  A:','D K-WEULE, F:.:  [Motor Eval- / 
ing liquid hydrocarbons  f rmn c o a l  _% flnel~ divided :' ~.ation 0f Diesel Fn~els.] oel :  ~. K0hle Erdoel Teer. 
Fe  ca ta lys t  Suspended in oil is c i rcu la ted  by na tu r a l  ; "oL 14, 1638. pp. i034-1041; Brennstof~-Chem.i voL 

effect of  ope ra t ing  conditions On t h e  synthesis Is dis= : Tests  for  ighi t i0a character is t ics  a r e  discussed and " 
' cussed. A n  increase  in CO convex~ion with increasing . t e s t  results f o r  severa l  m 0 t m ~  :are  tabulated. .  The  

t empera tu re  was  noted, as  Was the  format ion  of  l ight  effects of  supp!ementury agents  and  Various: constitu- 
hydrocarbons . -  The  effect: of  Operat ing pre.~ure on  ea ts ,  such a s  Kogasini paraffins, ~phenol etc. are  set  

:" l i gh t  hydr0carbon:.Production w a s  found  to be smal l  ; forth in deta i l  with curves. Carbonizat ion tendencies 
an  increase in p ressure  a t  c o n s t a n t  s p a c e  velocity is  are discussed~ " - =- : : 
aCcompanied by.  i nc reased .syn thes is  gas conversion. ' 3094. S0U.MIDT, J : [ ca ta ly t i c  Reduci ions o f  cnrbon: 

. On a basis o f  tl~e .CO reacted, 5 ~  appeared  as  C,-]-Ca Monoxide.]  Sehweiz~: A ~ t h ~  Zig., Vol. 64,1926, pp. . . . .  nyuroearnons;  , ts% as  heavier  hydrocarbons  (53% of  ~ 
"which boiled-in t he  gasoline r a n g e )  and  4°% as  CO 237-240; Chum• Abs., vol. 21, 1927, p. 1699. . 

-. Lnn~e%m~nt .s  of  ox [gena t edcomP0unds  Wereobtaine d : . . .  R.e~:iew of  the  Work of Fischer  and  Tropsch on Syn- " - 
• . ~ - g -0u  ann  r~=u ~:ractmns. Po ten t i  ally impor- mot  produced a t  h igh  pressures and  oh t h e  synthesis a t  
[an~ auvan t ages  for  the s l u r r y  process  a re  i 'ndicated ordinary pressure  of OH, and h igher  petroleum hydro-  
by the improved temperature eontrnl, mass transfer carbons. .... . , -- . . . .  " 
and  flexibility of  operation . . . .  3095. • [Nonexi.~tence of a 'H igher :Nicke l  C a r -  : 
3091. SC~Z~¢Hr., N.: G. : :  [HYdr0iysis  Of : ~ r b i d e s . ] :  . '  9bide~ Ztschr.  anorg:>Chem~,~vol.216, 1933,: pp. 35- , 

: :  Zr~chr'Eleletr°chem"Vol'40;io34pp6skT)'Brenn - ~ :  ~ ; t;aem. -~ns., vol. 28,.. 1934, p ~61S : . 
.... : stoff-Chem:, vol. :15, 19~4~ p. 1~4 ~ Che~: .A.b~" ' vo l  93 

• 1934, p 2283. ~ . . . .  ~-. . ~ - .  Since F# forms  a higher.carbide and  since H Tut iya  
: . !!a d rel~°rted de~ect ng.:a' !~igl~"-~' i  Carbide,  ' ( a b s - ~ :  

: : : . . . .  : : .  , :  : . :  , | 

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

:LITERATURE ABSTI~ACTS , 403 

Sehmldt  a t t emp ted  to p r e p a r e  i t  b y  X - r a y  L free ene rgy  da ta .  Above 600 ° there is agreement ,  . . . . .  I 
,sis. CO was  passed over  N i  (reduced by H,):  fo r  bu t  be low 600 ° the  observed CH+ t r a n S f o r m a t i o n  is : i 
~5 hr.  a t  240°-250 °. All  samples of  ca rb ide  t h u s  l a r g e r  t h a n  tha t  calculated. Th is  is due  to 2 by ren t -  I 
ned contained 0.4-1.3% f r ee  C and 6.8--7.8e~ c o m -  t ions:  H-.-~-CO~=CO-~H~O followed by H~O-[-O~Y.,~ " i 

ied Co Although the  l a t t e r  was higher  than t h e  
eoretical !6.37,o) for  NhC,  this was the  only c0m- 
und detected by X - r a y  studies.  As all t h e  possible 
~ces fo r  C in the  space  la t t i ce  of  NhC , r e  not  filled, 
hmidt assumes  tha t  t he  excess C takes some of these  
~ces wi thout  d is tor t ing t he  c r y s t a l  The  dens i ty  
.NhC computed f rom c rys ta l  da t a  is 7.880 gin. pe r  
; the exper imenta l  va lue  (d~0  was  found to be 7.957 
~. per  co. The  excess C in the  crystal  m a y  help  
!ount fo r  the difference. The  products  e f  decom- 
§ition wi th  acids w e r e  CH, C:H,, "~I=L, und H~., a l l  
~g evulved in va ry ing  proportions.  The  resul t s  of  
..omposition were  not reproducible.  When  CH,  w a s  

00-~-3 ~ .  The  equi l ibr ium was  approached f r o m  the  
CH~, CO-. Side, and  the  react ion proceeded wi thou t  i separa t ion  o f  C. T h e  eatulyst  used was  reduced N[ 
suppor ted  on SIO~ gel. As  an  in termedia te  s tep in the  
p r i m a r y  reaction,  NiO apparen t ly  is formed.  
3099. ScHMmT, L . D .  Synthesis Gas F r o m  Pulverized 

Coal, Oxygen, und Highly  Superheated S t eam I s  
Produced  in Pilot  Plant .  Am. Gas Jour. ,  voL 175, 
Ju ly  1951, pp. 10-14, 42. 
Work 'desc r ibed  in this  pape r  is W e n . i n  ful l  detai~ 

in B u r e a u  of  Mines B e p t .  of Invest igat ions  4733 (abs. i 
3 3 o 6 ) .  l 

~s~'s~t~'over Nl, C was f o r m e d  but  no Carbide. C=H.- . gee  abs. i44, 766, 2455, 3022, $024/  
~,ye NhC and  much C. BIhitography. 3150, 3151, 3152 3305a, 3306. i 
~096. --------.  [Decompos i t ion  of  Carbides by W a t e r  3100. SeHMiD% L. D., McGF~, j .  P., AND SLONS, M . C .  i 
~ o r  Di lu te  Acids.] Ztscher .  Elektrochem.,  vol. 40, Pi lot  P l a n t  for  Gasifying Powdered Coal En t ra ined  l 
~;1934, pp. 170-174; Chem. Abs.,  vol. 28, 1934, p. 4675. in Oxygen and Steam. Chem. Eng. Progress,  vol. i 

44, No. 10, 1948, pp. 737-744; Chem. Abs., vol. 49, ~2 Carbides t ha t  a re  decomposed by H:O or di lute  ac ids  1949, p.  378. 
may be divided into 3 g roups :  ( 1 )  Carbides of  Fe,  
~o, Ni, and  h i t  hav ing  t he  fo rmula  ~LC ALC~ prob Pilot  p l an t  for  producing low-cast synthesis  gas  f rom : i 

. . . . . . . . .  ~ - - :  - . -  " powdered coal, superheated  ~team and 02 is described • ' 
Sbly is T and some of the factors in, olved ", its desi  are con: ! ~ave a 
~hat the  p roduc t s  fo rmed  on t r ea tmen t  wi th  t~O~ o r  sidereal. 0n ly  a pre l iminary.progress  repor t  is m a d e  : :~ : ! 
illlute ac id  resul t  f rom the  act ion of the H-  set  f r e e  as the p l an t  is not  completed and  no exper imental  oper- I 

. • - a t ing  d a t a  a re  yet  available; Some potential  thermo- 
~n:heead~iCo°mpPr%Scitle~n iUnP~:veera~htCp::°=mc~Praa~itealYs : dynamic approximations are presented for the put- 

• ' "- " pose of discussion. O~ prodBctio i is to be studied in are fo rmed  1st, and these a r e  ei ther  converted to  OH, 9 i n n t s - - I  roduein~ 1 000 c u f t  r h r  - ' "  ~ ! 
by hydrogenat ion Or polymer ized  to C.H4 • F r o m  • C~t~ . . . . .  p t =P" ~ ~ ' " ' PO 9 " a n u  m e  omer ,  .... 

p01ymertzati0h and :further-  a d d i ' - = -  a ~ e r m a n  ,,inde-~'riinkl~iustallation, .3,00fi cu.: i t :  per  : :  : .... "-~ = :by hydrogenatiOn . . . .  
':ton'of - -OH- hydrocarbons  a r e  f0rihed w i t h  a l a rge r  nr~, ' xne  t a t t e r  ha s  opera ted  for  t h e  production o f  ' ::.: i 
:numbe~ of  C arums C.H- is not  formed bv the  decom : 987o o~ a t  a consumption of  Only 13.1 kw.-hr ,  per  1,000 :: : . . : : :  i 
:~ositi0n of  thesecarbides ."  ( 2 ) C a r b i d e S t h a t  give:C..H:::: • eu. it:  0:: : • _ i : :  : _ ' : /  ;. : / : :  
;.on decomposition: With ~ O  o r  d i lu te  acid ~To t h i s  ~: 3!01: SCJr)~!DT,, l t ,  X,~'V ~ 0 ~  E. ' [New P roces s  f o r  : :: : 
group belong t he  carbides of  the elements 'of grodps I ~ t h e  C o n t i n u o u s  Production of Wate r  G a s  and: S y n -  : : 
and I I  o f  the  pe r iod ic  t a b l e ;  a ] s 0  Al=C:C)3::~nd : t h e s i s  Gas: I . ] -  Braunkohlenarch. ,  No: 44, 1936, pp. "=. 

-The fo rmat ion  of  C.H, is due , t o : t h e  : 50-53 ; Chem. Abs. ,vol .  30,~t936, p. 5757. : .  ::: :: I 'C~. (O.." C) ~. 
~resence 0£ C-C linkages in  the  crystuI latt ices of  these  : E x p e r i m e n t a l  appara tus  and process are  described : : 
e,  rbides, : UC~_ and the  carb ides  o f  the  r a r e  ear t l l s  = .  Using brown-coal,  coke and  depending' U p o n  supplying : : ~" 
,give not. only C..H.. but  o the r  unsa tu ra ted  as well  a s  endothermic  hea t  for the  w a t s r - g a s  react ion by m e a n s .  : • 

t:saturated hydrocarbons the  composition of  t he  gaseoUs - :  of heated,  h i g h l y  conductive steel tubeS. :. " ' • . : ~ : : 
g ~mduct ~varyin ' With the conditions Of the decomposi-  ' '~ 3i02. [ N e w  Process for  the cont inuous  Pro:  . . . .  :~ 

~:fion. : T h e s e  carbides h a v e  the  iattic'e of CaC= or ' " . . . .  One duction of  Wa te r  Gas and Synthesis Gas. I I . ]  Oel : : : : 
:very s imi l a r ) :  The i r  i r r egu l a r  behuvtor is due  tO the  ~ u: Kohle  Erdbl  Teer,  vol. 12 1936, pp; 41-51; Chum : . . . .  . 
~ n v e r s i o n - o f  the metal ,  u p o n  decomposition Of: the  : : Abs.,.vol. 30, 1936, p. 5757. ~ : : < 

'carbide, f r o m  the  bivalent  to the  t r ivalent  or  quadr i -  : : Theore t ica l  aspects and previous labora tory  findings ', • .: 
.valour form.  (3) Carbides t ha t  ~ v e .  allylene upon " a re  discussed. Technical  scale appara tus  of  2,000 m ?  . : . : ' :  ,' 
decomposition: Only-~Ig..C~ is known here. s ince  the 
~u  - . . _ . . per  day  capaci ty  and i t s  operation a r e  described. :: . : . :  

~t, Unre ~:flInt~t:sr~:~enlme]a~t~% % %~Smn°[e ~eeneg'~v~sttl ° -Tests o f  90 and 09 hr. , ,s ing low- temperature coke to : .. . . . . . .  
' the mechan ism of the decomposit ion but  the nr0dnction ' produce synthesis  gas ( C O : H - . ' r a t i o l : 2 )  w e r e m a d e ;  = - : 

' ~" - slight, changes  in des ign  reduced CH, c o n t e n t  of g a s  ' ,- .! 
: cf pure  al lylene would indicate  the  presence o f  C - C - 0  f r o m  3 6% to 9 9% Technical  and domestic  " T 

linkages in the  la t t ice  t . . . .  " posstb~ ~- ~ ~ :.. .  
" : " : l e s  a re  discussed. : 

..3097. ~ Das  Kohlenoxyd,  seine B e d e u t u n g  und ~ ' S O H : ~ f I D T ,  W " See abs. 3089 - : 
[: Verwendung In d e r  tschniscben:  Chemie: A k a d . :  " SCHMITT K ,~ce ab 3"a8 "/ 

VeriagsgeseU:, Leipzig ,  1935,  235 p p  - Brennstoff-::  . . . .  , • s . . . . .  : : 
i: Chem., v o L  16 1935, p. 220. • ' • ScHMrrr ,  P .  ~'ee abe. 1604 . . . . .  - : : -:: I 
; Chap t e r  IV  discusses t h e '  technical synthesis  of  : $102a.: So~Mx~z, D .  [Synthet ic  Gasoline, i t s  P a s t  and  : ~ " :  ] 
i~eOH, the  h igher  alcohols, the  CH~ a m l  benzine Svn: / I t s  Prospects  for the Future . ]  Ind. chim. belge, voL : " : " i 
'~es i s ,  End some others  Such as  OH-.0 fa t ty  acids, e tc .  " 16, 1951, pp. 33V.~-347. " ' . , : " :I 
! b e M e O H  synthesis  is t r e a t ed  v e r y  fully, but  the  b e n -  .. .  Summary ,  44 refs " . :~i:: " ': ~ I 
:z inesynthesis  is covered in only 5 pages without  a -ve ry  3103. SCH.~ZTZ, E. [G~rmany :'and L i q u i d  Fuels  ] : : " ? "  : : [  
comprehensive de .c r ip t inn ,  , : : Chaieur  et  ind:, v01. 1 , 1935, pp.'69-70. ' ' " : - :  I 

:~096. SO,MInT Y.  ±.w~: NzuMA~'~" B :  [Equi l ihr iumi  Br ief 'acCount  of the  Fiseher-Tropsch Process wi th  . . . .  " : i - i  
Methane-Carl)0~ D iox ide  a n d  ICarbon Monoxide~ . some r emarks  as to tim n a t u r e  of the products  

: HYdrogen ]. Ztschr.  E lek t rochem vol 38. 1932 pp. 3104 SOHNEmmt A [Synthet ic  Mineral Oils " 
925--934 Chem A b s  vo l  97 1933 ~ • 1 9 6 0  ' • " • '  . , .. _ . - . ]  Leben . : . -  . . ~  ", " -  , ' , P .  - . :  : : - ~ u~Umwel t ,  vol .  6,19~0, pp. 81-3 , ;  Chem..Abs: vol. -~ I 
~qui~ibrium CH,-{-CO.-~--.2 C0-~-tt~ was inves t iga ted .  ' 44,  1060, p. 2731. : ~ : '  ~ : . . . .  ::: : I 

experimentally, 500°-S00% a u d  the-equilibri/~m :con-: , '  I l tus t ra ted  discussiou of the Bergtus a n d  Fischer .  i ~: 
stanis a r e  compared  witi l  those Calculated f r 0 m . t h e  ~ -Tropsc l i  p rocesses .  ~ . ' .': : _ : : :  



I 
! 

SC~Z,WZ:IOE~, I~ 3". See abs. 7, tube were unnecassary. The values obtained for i~ ,27: 

3 . • , • -~ ~n~. ~: essure u to 200 a rm.  affd te rn  e ra tu res  be low 00 ~ " . . . .  " i 310~ S c ~ P . A ~  " worke r s  pa r t i cu la r ly  a t  hi  h t empera ra re s  wh  pr P P 3 Coal h y d r o g e n a t m u  g ives  a v m t m n  sohne or  a r a n  e 
- , H .  [Produot ion of  F o r m i c  Acid F r o m  a l l e n s e s  t h e v a l u e 0 f W ' t  ~ a  , ere, i n '  ~ n s r e  o r t e d t h a t  , . . g a  g ~ ~ b ° n o ~ ,  " C a r b o n  Mo,n~-~a~ . . . . . . . .  " ' 1  o~eam ~ . . . . . . . .  . , s uch lower than  tha t  e :~! . i t  . . . . .  w p C~.:[~ and  C,H, and  probably  o ther  i of fue l  oils Cons~derabin variatmn" m" es t imates  o f  

D i o ~ o  --~ ~z~ ........ ; a_na ~ o m  (3aroon c rea ted  f r o m  t h e r m o d y n a m i c  pr incI  les al i}nsatarates could be conver ted  to alcohols b reac t ion  the  cost  of  the  fin . . . .  ~ ~ - ~  = ,  a~ " " ~ P • The  - : : '  : Y lshed products  is  to be  expected. F o r  
p . . . . . .  ~ ,~ .9 ' -  ' ~=uga "±'emperathres and  e r epanmes  probably a re  due  to  react ion " dis- " ith H:O in  the  resenee of  W" oxide on s ihca  L T h e  crnd h ~ - ~ o : ~  ~ e s  ~ o n n n m  " w ~ , , b . ; -  ~--~,-  . . ~ . S m the s , ~  .w . . p ge  e s ale oli under  large-scale o ratiOns, the  ca i t a l  

~ = ~ m u a ~ g a s e s c o n t a i n e d  res  ect iv  " . . ,. • • a - - - ~ = , ~ e r m  ":  *:*~ ~ '  - - ' - ". - g . P " Y d ~.~-,~ ^ -  . , p ely, 14.0% Syn the t , e  L* m d  Fue l  I n  o an- : : ;con[am over  9 0 ~  of  tsocompounds. T h e  yield *s about  due[ion zn the l a t t e r  f igure  will  h a v e  to resul f r  m 
an  . . . .  ~ ~ CO_-. Consldernble quan t i t i e s  of F e  car-  - q dus t ry .  PR -&~-S, 13 p p .  * ~ :  ~ m er  m2  of s n th  s" . t .o 

clave, cue uan t i t  ' - ~ , . ~ , , , ~  wzu, s n~ne~ic " • . ' De ~ S e $10,700 p e r  bbl. pe r  day  a n d  
q Y of  HC0..H p roduced  *ncreased suc- Y zuels.  ..A. hs t  of the  the syntheem of  a romat i c s  iu  the  r ange  475°-,500 ° a t  SO 14--$0 19 per  gal  of  av ia t ion  gasol ine  Annroxi  

, elevated p ressures  us*ng ca ta lys t s  of  Cr, Mo, and  T h  mute ly  50c~ of  the  cost of  fue l  production is in  t he  
):'6xides. T h e  yield of p roduct  w a s  low but  d id  conta in  H.-. T h e  use  of  na tu ra l  gas  a t  $0.05 per  1,000 cu, f t .  
irabout 50~/a a romat i c s  and  the  same  a m o u n t  of  naph :  ins tead  of  coal a t  $3.00 pe r  ton would reduce this  cost  

dea  :I 
~ue ma~de ~II plants and laboratories investigated, their location, and ~= ~']I~ eessively from ~.55 cc. to 14.4 cc. of 0.:1 N solution in 5 products is shown in tabiei. The Winkler and Lurgl :.]~ 

experiments, and the CO.- content of the residual gases 
processes for gasification of solid fuels are mentioned " ,~ fel l  3 4 / - 4 . 2 ~ :  Apparent ly  s o m e  i m p m ' i t y  w i t h  a h a r m .  

fu l  catalyt ic  ac t iou  was  removed g raduu l ly  f r o m  the  ap- the  h y d r o g e n  process, 3 m e t h o d s  f o r  produeing lubrl- i ~  <~ fu l :  4 methods  were  in eommercinl  u s e :  C rack ing  of  men[  a n d  the  opera t ions  a re  leading to lower costs also 
aS weU as  the  F ischer -Tropsch  process  for  liquid fuels, : !  thenes. Research  on lubr ica t ing  oil w a s  v e r y  success :  about  ~-~. H o w  technical  improvements  in the  equiP- 

p a r a t n s  or  w a s  rendered i n a c t i v e ;  these  results ,  how- ca t ing  oil, and  a like n u m b e r  of  sha l e  extraetions.  . 
ever,  could mot a lways  be r epea t ed .  Only s m a R  quan- 3110. . F u e l s  and  F u e l  Research  in Great I<:~ Flscher-Trop~ch w u x  or  oil a n d  subsequent  pe lymer iza -  is pointed out. 

it[on; chlor inat ion of Fischer-Tropsch middle  oil a n d  3117. - - . .  F i sehe r -Tropsch  A lcoho l .  Chem. Eng.  ! t i t les  of fo rmic  acid  could be ob ta ined  in autoc laves  B r i t a i n  D u r i n g  the W a r .  Mech Eng  v01 65 1943 ~ .: ,  subsequent react ion wi th  naphtha lene  in the  presence  Progress ,  vol. 44, No. 1, 1948, pp. 15-17. 
lined w i t h  Ag, and,  moreover,, t h e  res idua l  gases  con- Pp. 851-834, 892. ' * " " " ' ' i l i i  ef AICh c a t a l y s t ;  syn thes i s  f r o m  C:H, in the  presence  ta ined but l i t t le  CO:. The  ac t ion  o f  F e  and  Cu ag rees  . ~ 
wi th  observat ions  b y A r m s t r e n g a n d  Hi ld l tch  (ubs. 76). A m o n g  o the r  things a r e  d i s cus sed  the  " r  . . . . . . . .  ~ of a special ly prepared  A1Oh ca ta lys t ;  nnd a m o d i f i c a :  R a w  m a t e r i a l s  a n d  the  processes for  m a k i n g  syn- i 
The  hydrogena t ing  action of CO a n d  s t eam upon coal l iquid fue l s  f r o m  coal by the  Imn~r ia l  ~hem~-~n~ °~ :!~_ ~ tion of  t h e  f irs t-named process  (no deta i ls ] .  ; thet ic  alcohols a re  discussed. Two  processes  have  
(see abs. 749 and 750, Part I, of Bibliography of Pres- . • = ~-- ~,~ ~n- .~ : been developed : The Synol and 

dustry, Ltd., at Bfllin~ham and by. the Fuel Research ~!~ 3114. --. Production of Synthetic Liquid Fuels chemistr~ of the 0xo processes. The 
s u r e  Hydrogenat ion ,  Bureau  o f  ~I ines  Bull. 485),  up- o la f ,on  on a moora to ry  scale  by [lie hydrogenat ion and ~ F r o m  Coal  Ligni te ,  a n d  0 i l  Shale: R e p o r t  to Fed-  f o r m e r  g ives  each of  these  processes is explained, t h e  . . . .  

" pa ten t ly  depends upon the  i n t e r m e d i a t e  fo rnmt ioa  of  : F i scher -Tropsch  processes  respec t ive ly  ~ . . . . .  ' ] [ ~  eral P o w e r  Commiss ion '  J u n e  1946, 7 pp .  : ~ alcohols s t ra ight -chain ,  the  l a t t e r  branched-chain : : . :  ~ ; 
HC0..H. In the thermal decomposition of HCO-_H at , ' ' 

1 400 ° under !20 ahn. pressure in Cu autoclaves the-ro 3111. ~--~--~_ Conversion of coal to Oil. UnitedStstes I!~ Brief review of Bureau of Mines synthetic liquid* 3i18 : Synthetic Fuel Production. Petrol. i ~ ~-~ 
p~rt~onl:em~na~tn~r3:ce~rP:Se~O~Va2daPl)ar~?~!;~i 2e~_a2~e~.,~n ~ong. ,  ! s t  sess . , . :on: :s . :  1243, 1944, :pp; : ! ~  ~: lasts P a ~ r ; r m ~ e s ~ c : u d z n g  znvest*gat!o n of ; G e r m a n :  :-: : f P ~ '  Ref in ing  Gas P roces s ing  s e c ,  v0L 21; 0 e t 0 b e r .  ; /~- : : :  

. . . . . . . . .  T a k e n  f r o m  Synthet ic  L iqu id  :Fhels  Hear ings  before - ~  3115 Synthet ic  Liquid':  Fuels  in the  u n i t e d  : . . . .  p. : A  03: .L; : : . . . . .  : :  

g r ea t e r  than  t h a t  formed a t  t h e  s a m e  tempezatuze  S toreys :  a n d  touches o n t h e  Sta~.us of  Coarhydrogea a . "  :~ ,0 1948 pp 5'55-5~6 0 i l  Gas  5our ~o1"46' H0: 31" : t e r e n c e .  Es t ;ma te s  a r e s h o w n  on the  co~t of produelng : - .... 
300 the proportzon undeeomposed w a s  s o m e u h a t  a subcommi t t ee  of  the C0mmi t t e e :oa  Public Lands  a n d  I ~ :  States: 3inch E n g  ~01:69 19:h ~PP 939-99v  vol : '  P a p e r  p resen ted  a t  U m t e d  N a h o n s  Resources corn " : ~ 

~he~°rma[~°n~f~COH'*°mamzxtnre0fC 0 nnder  t m n d e ' ~ e l ° p m e n t m  G r e a t B n t a m  and  t h e r e i a t i ° n ° f  I i ' ~ ;  194T p 1~8 c h e m  Abs voi ~ 194'S p 33 . . . . . .  pe t roleum subst~tute~ f r o m  c0al e t ther  bv .hydzogena-  . . . . .  
30a rm and~nH unde r ) 0 a t  p r e s s u r e w a  s muchgrea te~  * .  the  U m t e d  S i n t e s t o i t  : . . . . .  !~  *~ i • ? ; " '; ~ " . . . . .  ~= : ::: ~ : : tion or b y  synthes i s  : a n d f r o m  oil sha le  by re to r t ing  ~ - • - !  

: m~e'thanz~'Cuaut°elav'es~m I n t h e p t e s e n c e ° f N a : C 0 "  3i1~. : :  Gezman S~i~tlm~ic Li  md  .... ' ~" Synthet ic  fue[s i n d u s t r y : c a p a b l e : 0 f  p redue ing  1~ :~ :  ': F r o m  0il shale,  $0.053 per  gul f r o m  na tm 'a l  g a s .  

t b ~ 5 ' e l d ~ f 0 1 N H C 0 " - H . . W n s .  ' 8 - 3 c e .  a t 3 v 0 ,  t~..-and d n s ~ : n i t e d  ~tates  ~.~enat-ip{l;-q "n Fue l s  I n : :  ~ soasuottoeausetoogreatadrainofnational.resour, gal . ;  f r o m  c o a l h y d r o g e n a t i o n ,  $0.126 per  gal. T h e s e  
z. 15.7 cc. o f ,  O ~ ; , Y , ~ C O . . H ,  but  n o n e  w a s  ob ta ined . in  Cu : "un Na CO, se lu tmn on hea t ing  m F e  au toc laves  y*elded on S S 36 J u n e  19 ~5:194~ -e' " 34 C° g" 1st ses s ,  ~ : ce s  dur ing  a possible f u t u r e  emat~gency.: D e p e n d i n g  f igures a re  based  on a hypothet ieal  i n d u s t r y  w i t h  a : 'i 

l a v e s  .~ : . . . . .  > . : ; : :..Acco. t.~ t rh '~! '" g~  ; . . . .  "p ". ommittee : , "c: ~ Upon the  r a w  iaa te r ia l s  a~;ailable, the H:O Supply,  the  product ive  capac i ty  of 2,000,000 bbl per  day. S u c h  an  : : : : = . : : ~  
. . . . . .  3!06. SC~a.~T~,  W .  [ F a t t y  Amd ~ F r o m  Coal.].  Chem.- : m~e~nga t in .g  petroleum r e s o u r c e s . o ( t h e  ~-iSit of Am "- . , ' p r edominan t  type: of p r o d u c t s w a n t e d  t h e  10cation Of " i ndus t ry :wou ld  requi re  a capi ta l  inves tmen t  of about  ' - :  [ 

: Ztg~ ~.~l.63, 1939; pp, 274--278 303-,300 ; Allgem 0e l  ' can teclinologisCs to a n d  the i r  in~ ~r~ ,~" ~ e~  the marke t ,  and  the t ranspor ta t ion  exp'ense,:sucll a fue l  12 billion dol lars :  Cap!tal  i '~vestment per  bbi. per  d a y  " :::: : :  I 
: . : :  u. ~'e~r:'~tg~ vol. 3{i, 1930" pp. 413-410 ; Chem "Abs Ger,  an  syuthe t ie  oil industry- i'U-l.(~.~'ga~°~ns.°~ ', ,~ns | ~ "  wi l l  r ange  in  cost f r e m  $0.03-$0.05 p e r  g a l .  above :: i s  e s t imated  a t  $3,100 fo r  shale  oil, $5;300 for  s y n t h e t i c  : : :  [ 

. . . . .  " . . . . . . . .  4 . . . . .  ~%~S ~ i~i~:r~l¢~n~eeeoh~l°~?~Yr~c:~glltI irec~lPlect tO synthet ic  fuel  • I~: prbse0~ pe t ro leum fuel  p r i c e s .  R a w  m a t e r i a l s  Will be oil f r o m  na tu r a l  gas  :$8 600 for  synthe t ic  oil f r o m  coal i .  i 
: :  c.-,--c= f r a e t i o u  ( b .  aboi 'e 3600) ` i s  Considered m 0 s t  " " "~ ' *- ~ : nology and  r e sea rch  ~ natural  gas ,  coal ,  and  o i l : sha le .  F r o m  an  ava i lab le  by g a s  synthes is ,  and  $9.000 for  oil f r o m  coal by hydro-  : i 
sui table  f o r  oxidation.  F o r  the  m e c l i ' m l s m  of oxida-:: development  had  progressed  s O f a~  and  so rapidly that, ;~ ~0 trillion cu .  f t .  of  n a t u r a l  gas,  4-5 b i l l i o n  bbl o f  : : "  genatlon.  A compara t ive  es t ima te  of  the  capi ta l  i n v e s t -  - ': I 
lion a: CH-.-gr0u~p n e a r  t h e  Center is  oxidized prefer  eve** in  t h e  G e r m a n  p lan t  s c omme r c i a l  application had ~-: liquid p roduc t s  should be obta ined.  : Coa l  hydrogena-  linen[ necessary  t o  find, develop, produce, ~ransport,  : • [ 
entinlly: * : ' : "  " not  kep~ pace  However ,  t he  opinion ~ a s  confirmed ~ lion is  wel l  adapted  to t h e  product ion of  av ia t ion  fuel  a n d  re f ine  c rude  petroleum is $5,0{)0-$6,000 per  bbl. - : : :  

" : " . . . .  : that ,  off the  hasis  o f : ] a r  ;e  ope ra t in~  uui ts  ~American 3107. SC~Rmns~, .--. [ D e h y d r o g e n a t i o n  of  L o n g - C h a i n  en ,dneer ing  p*act ice  could i m  ~ ~ and is the  only synthet ic  process  a t  p resen t  t h a t :  w i l l  per  d a y .  i " 
• . Paratf iu Hydroearb0ns  1 F I A T  "/:~-~| "re ")~ I '  ;, ~ ° ; Pro  "e materinll  the 

-- - - ~ -  - ~  . . . .  rues , process developulent" and  t h e  ope ra t ing  s t a t ~  y over • 
. T6~.6-64r34, Feb .  12, 1044:  PB 70i185 ; T O M  Ree l  295. : G e r m a n  s t a n d a r d s  w k h  ~ Considerable reduction in * 

• , Zu,  and  Cu ehrondtes  :a re  su i t ab l e  ca ta lys t s  fo r  costs. I~ Was thought  tha t  av ia t ion -~rade  -asol ine was 
the  dehydrogenat ion Of long-chain hydrocarbons .  In-  being produced  for  about-$0:16-0.Zf~gal.  ~'' . 
c reas ing  the olefin yields over  23% i s  no t  recommended,  3113- . Technical  O i i  ~i iSsion :Studies German i 
as  above tha t  a : e 0 n s i d e m h l e  a r o m a t i z a t i o n  beg ins ,  e~rolenm-~Research A c t i v i t i e s  : Oi l  Gas Jou r ,  voL : 
T h e  olefins a r e  well-suited f0r  lubr ica t ing-oi l  synthes is  . 44. No. 29, 1|)45, liP. 112i 115, 1.3.6 : Chem. aad  Met. 

give a b a s e . s t o c k  for  100-octane g a s o l i n e  w i t h  good" : :  3119. -=-- - - - - .  Synthe t ic  Fue lProduc t i0n .  P e t r o l . E a r , :  : :~ 
r ich-mixture  pe r fo rmance .  I t  does not produce  good Ref ining Gas  Process ing  See ,  vo l .  2 .  °, No. 5, 1950, : 
Diesel fuel  a n d  will  not  produce  motor  gasol ine,  a s  p p  A53 A56 ~60 A04 ~66 A6S . . . .  

• cheaply a s  t he  F l s c he r - T r opsch  p rocess  0 i l  :shale i s  " ' " ' ' "  ' " ' ": :- 
:S~mni~-f 'n "nvnf ,~= enl~a~ laq¢z ]nlt|.] ~n'~.oe~.,a.~ ..f~ Recent  p rogress  In the  production of  synthet ic  l iquid : 
can i by p res su re  eoaz n3a*ogena~lon ~ '*seher '£ropsen be refined to yield fuel  oil and  Diesel  fue l  w i t h  a : i  . . . . .  " , " - 
catane r a t i n ~  34-4.5 G.~soline f rom oil sha le~is  a t  process and  r e to r t ing  of oil sha le  is  reported.  Act ive  - : := . ' }  
Present, unsu i tab le  fo r  motor  fuel  as  i t  h a s . a n  0crane S tudy of t h e  Fischer-Tropsch  syn thes i s 'p rocess  centers  : i: ~ 

: nnmber o f  ohb ;  50 -60 .  T w o  n e w  cata lyt ic  oi l-process-  : a round the  production o f  synthesis  g a s  a n d  develop- ~: : :  
1 men[  of  r e ac tmn  chambers  w*th h igh  productmn capac ng methods  h a v e  been develoPed and  ~ v e  pr0mlse  of- : :  " :  " = ~:- 

bu t  genera t ion"  of  a romat ics  i n  t h e  dehydrogena t ion  E w ,  v01 53 No 1 1946, pp  ; ">)0 .)o.) ~o 4 :~ 

r p~oce~s . ~ e ~ " 0 ~  ~ ]  0~%~e~th~ ~e~h°~ ~n~?~ '~b,~ ~r°m ~ ec° = e r L ~ "  ~Pe~+r ~re~e'l~=~ a t  the. ~N~orember. meet in  ~'~ of the. : sa t lsfuctory commercia l  appl icat ion" The  f iuidlzed:  ity. 3 types  a re  under  inves t iga t ion :  The  1st uses  a : 
3108 SCHPmZ.~ER, E . ~ n  Gai~nw~s F B tRoy o ~1 pe ro eum I a s t , t u t e  ~No special progress is t e c h n ~ - - a - e ~  n~l ; , a . , ~ e , ~ . , . ~  *~,~,;~ 0,^~.~ ~ , , ~ . = ~  fluldlzed ca ta lys t  w i th  ~emoval o f  h e a t h  c i reulat ion 

Rear [ ran  Be tween  I ron  and S t e a m . ]  Z t s e h r  anor~ b ep°  t ed  m . F i s c h e r - T t o p s c h  technology;  no plant has  i ~  method  of  the  B u r e a u  of  Mines  ' ~ ' .  of c o o ! i o ' g w a t e r ; t h e  2 d u s e s  a fixed-bed ca ta lys t  e i t h e r  : 
: • ~uhemz, vol .  110 ::1990 pp 311-334 • Chum ~ - : .T e ouuc  sznce 1'J38: S y n t h e s i s  g a s  Was m a d e  almost i ~  . . . .  : : " : : :  • : : " -- • * elleted or  ranula ted  Immersed  in 0il t o  control the  : -: : 

:: 14 1920, p 3340. . ' ~ ; ' 7 " ~ "  " "  , tmzversa l i~-by ~he w a t e r - g a s  reac t ion  :nsin~ coke ~ i .~ ,  ~ "  ~ .  Compar ison o£ M a j o r  P r o c e s ~ s  : tP~mperaturg th  e 3d uses  a finely powdered c a t a l y s t  : 
: : • : : u rown coaz w' ts  j u s t  be in~  rested B ' v herin ' :~' ~yn[ile~tc .LalqUl0. r n e l s ,  w a e m . . t h u s ,  vo*. ~z .  £~o~ ' • . : Measurements  o f  the  eau i l ib r ium , ~ . . . . . .  ~ 1= ,~ ~ . ~  . . . . . .  " . .  ~ • ~, . oth a tmosp " i : ~  ~ ~,~e ~ - -=  = ~  -¢0  . ' suspended zn an oil ba th  and cooled by h e a t  exchange.  : 

vapor  and  H .  i n  the  reacd'on Fe.~-H ( ~ r e ~ e ~ - ~ ' - - - ~ [ ~  ,~2[ ~- m=~nlm p~essure (10 a t m . )  w e r e  bein~ applied, the ~ .  ~ . . . .  ~,, ~p: ~, o-~,  , ,  o~,_. L : . . . .  : : In tens ive  s tudies  a re  being m a d e  of t he  coal-hydrogena- • 
- -~- .-= - -  : ~ ~ - r ~ - -  ~*~~ ,a~ter  o e m g  pre fe r red  Al l  commereln~ nn~rati0os i : ~  ~ Three  rocesses for  the  reduc t ion  of s n the tm h m d  [,on tore  h m a e e ; # ~ ° - ~ ' 0  ° us ing  an apDarat  - s i m i l a r  tn ~-h,elee r~a~a ~i . . . .  ' . . . . . . . . . . .  i : ~  " P P Y "q : " : p "  SS to r a i se  t e the rmal  effiotency above t h e  : 

u s e d  by D e n ~ l l e  C0~n r~h u s  . . . . . . . . . . . . . . . . .  . . . . . . .  a r n e u  ou~ wi th  the C o - T h ~ M g - k i e s e l g ~ r  ca[a:  ~ zuels---oil  sha l e  r e t o r t i ng ,  F i s c h e r - T r o p s e h  g a s  syn< :;  possible p resen t  prac t ica l  r ange  of 45-50~7~ T h e  dry  '~ 
~ " ( p t .  d voL 70:1870 pp 1105 ' l y s t "  only p i lo t  p lants  were  ns in  t~,~ ~'~ ~*-~-~t  I n  i ~  thesis nrocess  nstn coal and  oal  h -d ro  n z n 1205)  I t w a s  shown tha :refinem~nt~ ~ ~h~ '~--;- - ~  ' ' . . g ~ . . . . . . . .  ,~ ~ g e y ge a t  o ~ a r e  hydrogenat ion of  c o a l  a l s o  is rece iv ing  considerable  . : 

~ ~ , .  . t . . . . . . . . . . . . .  , p p a n t m s  genera~ " - s t a - e  converelon w a s  nrat,  e~o~,~ ~ ~ la - t  Used ~ COmpared w i t h  re  ct to the  s of fuels  reduced develo menta l  s tud In  e zn~rouuceu b Other worke =|~'1~ #ha r ,h~,~-  X,. ~ .=, . - '  ~ . . . . . .  , _  ~. _ spe type p p y th oil sha le  demons t ra t ion  . . . . . .  .: - Y r s  %~ c a = " " ' : i ~ ¢ "  - : : ' ' " ' " ' ~  : :  celera t in~ ~ A  ~:fe ,~rn,  , F e h  - - -  - - *  - ~ -  - ,  a - o-s tage process. Gas w a s  n o t  recycled e x c e t  ,n ' the s ta te  of  development  of  the  rocess technolo the  lent  minln methods  and  e nl m e a t  h a v e  en v l ~ : - - -= ~ , , = ' u , , ~  . . . . . . . .  e a s  s . . . . .  . . . . . .  - P ~:~ P '  gY : P g q P be de e "  r . . . . . . . .  

. . . . .  : ~ • ~ ~ .... g e •m ~ne reaet i0n P,10t p l a n t s ;  th is  a n d  t h e  Fe: e a t h l v s t  incre,lsed t h e  . i ~ :  amounts  a n d  location of r a w  ma te r i a l s  r eou i red :  a n d  : oned t o  a s s u r s  law-cast  nrndnetinn:  .~ roenrHn_~ ma~-h.. 
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Bureau  of Mines. the  fluid-flow u n i t  of  the  S tandard  has  been quite f irmly established t h a t  e i ther  dieobal I " the ea ta ly t icprocess  especially of the  action of cata lys t  types of meta l  working and wi l l  prevent  corrosion. Oil DeveIopmsut Co. and the in ternal ly  f i red underfeed ectacarbonyl or cobalt  hydrocarbon 1 i t • , . • • . . . 
r e tor t  of the Union Oil Co of  Cal i fornia  I t  i s  e.x'~ected . . . . . . . . . . . . . . . . .  Y s the active | additions. Some prnet lcal  concIuslons are drawn from I t  is  an effective emulsifier for  m i n e r a l  otis. 

• • . - ~  ~ a t u , ~  unu maK rnese compounas a re  read i ly  form e resul ts  t h a t  I or more of these methods wi l l  be f o u n d  suitabIe f rom any ~ ' ~  ^~ '~ . . . . . . . . . . .  ecl | -  th " 3132 SeKu~fA~ S ~- ~m~ ~¢ ~ho ¢ ~ , ~ . ~ o  ^~ w ~  .-. 
for  economical re tor t in  of American i l  " . ~ , ~  u~ ~.u u~- ~rum cue ael;lvated ~ e  " • ~ ' . . . . . . . . . .  ~- . . . . . . . .  ~° ~ ~ o , , ^  g o shales. There  are some advantages  (such as  ],~w~ . . . . .  t e l  ~ :  ~ ,.~cv abs. 1171. the Flscher-Tropsch Synthesm. Jour .  Chem. Phys• 
o ~ v .  ~ .  Synthes is  of  Chemicals F r o m  Coat  an~i temperature)  to u s ing  preformed dicobalto"e~t~'-~ cL*°n | ; '  3123. S c ~ A ~  P . M .  ~Iodern  GaSeous Oxygen Pro- vol. 16 1948 p. 1175" Chem Abs vol 43 1949' 

~:aroonyl  1 OffoShale• Chem• and E n g .  News vol.  29, 1951, as the catalyst  B a s i c  research On the ehomf . . . . .  ~i~ dueti0n 3Iethods. Gas Times v01. 54,1948, pp 2 7 4 -  ~ p, 636. . . . .  ' 
~..Loot,. i . " the Oxe process being eonducted a t  the  Bureau-~'f~i~n~ ~ i ~  281; Br i t i sh  Abs., 1948, B, I, p• 299. . . . . .  Equi l ibr ium constants  have been calculated for  t he  
~ a p e r  presented a t  the Nat ional  Cap i ta l  Section nas  l e d  to some valuable  developments : (1) 1-sta~ ~?.. Paper read to the Ins t i tu te  of Chemical Engineers, formation of hydrocarbons f rom Fe~C, CO, and H~ in  ' 

meet ing  of the  Amer ican  Ins t i tu te  o f  Chemical  Engi-  productmn of alcohols by using fa i r ly  l a rge  Co con~e~ e . ] ! ~  February 1048. Methods for the product ion of medium- accordance wi th  the reaetions : 
n e e r s . . M o t o r  fuels  f rom oil  shale a r e  now capable of • t ra t ions  and higher-than.usual  t empera tu res .  ¢2 ~" ~ ~ . ,  puri ty  O~ a re  discussed in detail.  The  development of ~1 ~ F c h C ~ ' 2 n  I ~ H  - - ' n  l ~C  ' ~ - ~  ]~ + " ~  --  
eompet.ing successfully wi th  fuels f r o m  petroleum• I t  hydrogenation of a l iphat ic  aldehydes and  keto~es~t~. ~[~- reZenerators and  reversing exchangers as emeisnt hea t  ~ , n-~ - ~ ~-r~(~c~/~ v - - ~ ,  ~ ~=e-r 
t s  preu~ctsd tha t  an oi l-shais  plant  des igued  to produce amonois and of a romat ic  ketooes and alcohols by h v d ~  i ~ '  exchangers and  purifiers and of  highly efficient me- ~ ' ~  ~ ' ~  
gasoline, motor oil, and  Diesel  fuel  "will pa y  for  i tself  carbons under Oxo conditions•, (3) evidence t h ~  ~'~-t,e - ~ (~  chines, for  eold production by isentropic expansion (2) Fe~C-]-2~H~-5(~-I)CO-----C~H:~÷,+2Fe-}- 
m ~--.1O yr. I f  operated to manufac tu re  chemieals it: hydrogenation !s homogeneous a n d ,  therefore,  a~,~, : ~ 0  assisted by the possibi l i ty  of u s i n g  mor e e~eient  recti= . • : (n--l) H~O i . - 
eouta pay fo r i~self in 2-3  yr. T h e r e s h 0 u l d  be no de lay  cable to S~contaming eompminds (4) the  homolog~i~o~" :'~LI~ Jteati0n processes, led t o  an i n c r e a s e . 0 f  the t he rmo- ,  by which hydrocarbons are produced wi th  each hydro = : 

i n  es tabl ish ing a synthet ic  fuels  i n d u s t r y -  a satisfae~ reaction by which M e 0 H  can be conver ted  to E t0 t t  : dynamic efficiency o f  medium-puri ty O: plants to 1 9 ~ ,  carbon molecule containing 1 C a tom derived frnm an 
tory supply of Petroleum is t o  be expected'  un t i l  about  benzyl alcohol to 2-phenyl ethsnol, and  te r t ia ry  bu~r~ ~ i  compared With 13% achieved in  the best  classical plunts~ Fe:C intermediate,  usin the f ree  ener~ d a t a  f o r  
c19_~and then increas ing shortages w i l l  develop. Nor .alcohol to isoamyl alcohol. T h e  process has not b ~  $~': Prospects o f  f u r t h e r  improvements  are  discussed. A : Fe:C given by Kummer,  %rowning  and ~,Ymmett a n d -  
an m e  country aepend upon imports,  par t i cu la r ly  dur- m operation tong enough to permit  eva lua t ion  of its |.~ fur ther  approach to more reversible rectification the data for  CO, H~0 and hydrocarbons of Rossiui  

~ugr~h%l~time, to•make n p s e v e r e  shor tages  of  petroleum. ~ p % c t  ou the chemical industry. I t  is l ikely  that the | methods appears  to offer most promise.  Iu  this  cou- The equil ibrium constants for  both reactions are shown 
• 'e, Kne cost  o~ producing pe t ro leum wi l l  in- ~ on w m  receive consideration wherever  l a r ~  ~- nection the Rescol process, a development of the Br i t i sh  a t  227" and 327 ° for  n = 2  and ~ .=8 These da ta  ]n -  

evf tably  rise because of  tl le added costs f o r  explorat ion quanti t ies  of any  k ind  of o[efies are ava i l ab le  T h ~  |_, Oxygen Co. is  described ;: detai led est imates of power  dieate tha t  the  formation o f  hvdrocarbon~ from F ' ~  
co~  of~obh2~,~i°n~_o deeper..w~,s. At idle same  time, the oflii,~ate~est•not on ly  include thos e in cracked gases | -  consumption of. th*s and 3 other  methu.m-purity O . .  i s  thm'modynamically possible under  the eoudlt ious . 

g s y n m e n e  zuels from:coal and  oil shale ,y c o * o.vproeue~s , and Fiseber~Tropsch oils b-~ § processes the  L m d e - F r a a k l  expansion-en~ne Wpe the employed i n  t h e  Fiseher-Tro~)seh synthesis  Whi|o nA : 
S bonnd to dechne.  ~ other  nmtenals ,  such  as tile terpenes and  u n s a t u r n i ~  | ~  Lmde-Frankl:  turbine  type and the Kellogg plane are claim is made t ha t  reactions (11 and ( ~  renres~nt: . . . . .  

- - .  Sco abs. 96, 97, 926, 2437, 2530b. " : at~ a ~ i  ml~. • * . : ~' ' ~.  | i  ~tven. The problem of p roduc ing  enr.mhed air  ~s dis- the chemical :process responsible for  the format ion  of. : 
3121. SoHnoE~Ea W C .kNn F~[EL0~-En A ~ ~ , , ~ , ;  ~CHS0ETER~ K. ~qee abs 3251. ' | V  cusse d :~! arge-scale developn!ent~ are  *mmmeat; . Fischer-Tropseh hydrocarbons they a r e  a t  leas t  as  - 

' •' " ~ " ' . . . . . . . .  " • ' n ' " . ~ . L canAdvanees  in tlle ManUfacture Of ° - n  . . . . . . .  : 3123 SCHROETE~ lq  [New Methods in  Or~--"  ~ | ' ;  " SCHULTE~ F• See abs; 167;- eo ~patlble :wzth the experlmentaI synthesis  da ta  as  . :  : 
" Oy Lue~m/~lqOtu l "  ~'R , • - ~4~tule ~vn. "~ tile {'e'mti0n " • " _ ~ _Ft[els. In t e rna l  ~ Chain• Eng~ VoL .31, 1930 p p  503 A t lesl.~. X! I I .  HYdrogenation W i t h  Randy Cain-- | :  3129, SCHL'LTES. ~V. , [Malmfactare of Water  Gas and = , s conmdered by K u m m e r  , Browning, and  

;~ot~. : . • . tys~s.j .~ngew: C/lain., voL 54 : 1 9 4 1  uu ~ o 9 - ~ :  ;m.~ Gas f o r  Synthesis  From= : B i t u m i n o u s  Coal.] y :~mmet~. : ~ = ~ . . . .  : . . . . .  
= Paper  read a t  tl~e 4th "W0rid Po~.er ~'~-~i..~,~-~" " 252-260; Chem. Abs., eel. 35 1941, p. 6241-." "[" --~ | }  Gliiekauf, vof. 72 1936, pp. 273--2S5; Chem. Abs•, 3133. SC~USTEa,--. [3-dsorpti0n Of Gases on c a t a l y s t  ' ' 
London,  1950. A review of developmen'ts incoa{~y~dro ~ Comprehensive review of the PreParat ion a n d  ,~ro ~_ : vol. 30,1936, p. 616s . . . . . . . .  : . . . . .  = . : Carriers:  u n d  Hydrogeuatiou Uata lys ts . ]  I .  "G. . . . .  '~ i 
g e n a t i o n  the Fiseher-Tronsch n r o ~ , ~  , ~ a  , ~ ~ , ~  L ert ies Of Ranev metals  hydro.-enati0n' w t ~ , ' ~ + ~  | . : i  Development of the  water:.-,as ~enerator i s : t raced  Farbehindustr ie-zetko l~ept ~FI:kT Reel C-~9 : :-. 

:~ processing In the'Uui~ed :States is pL'eseuted: Tile im ~, ~ of Fe• C 0. CO, And ~Ni hydrogenation of C~_H~ and C-.~ : and its application ia produein~ synthesis gas (CO+2 frames 141u-142u. April 1939, i! pp.: PB 76 463 ; : , : 
proved relat ive cost posi t ion between t i le  n r0due t s  of L: :: bonds and of t he  CO group, introduction" of the N'H:~ | ' : "  H : )  for  making  synth0[ o f  l~iseller-Tropscl~ is' dis- Bib. SeL I n d . / ~ e p t s ,  Vo L 7 1947; p .  5 7 0 ; .  i ? : : i 
synthes is  and of netroleum is di~-,,¢~o~ ~,~ ,_^.. ~ : grnup by catnivtie reduct ion reduction " ~:' cussed Both  coke and bt tuaunous coai are considered Men Urenlents on ~ lx . . . . . . .  "- . ., . . . .  ~ s ~  ; _..~ ~ u u  is  ,,re -_ _ • , of the C00H ~ : .  - " • s : , s c~ ta . 'st  carr iers  have beca made - : 

g r n w m g  m favor  of the  synthetic p roduc t  and i t  i~ .: mpuna0t lmlOgen-conta in inge0m ~otiluis and hydro- ~ .  as fuels. T i l e  Didier  ehamber-0ven process involving  in )rder to le termine the condit ions Upon which t h e  
• - - ' ~.  -enat ion  • , . ,  p~obable t ha t  a large synthe tm fuel  m d u s t r ~  based on ~ of  a romane  and heteroc.~ clie compounds. L~ -produetmn of low-temperature g a s ,  whmh ~s cracked- adsorptmn depends. The selective effect of  adsorption 

coal attd oil Shale wi l l  develo-  An es t ima{e  has b^-n 3124 Se~vEsS~ F rCoov~_.:__ ^= ~_ . . . . .  [:~ in the process to supplement the Water  gas H:, is one : for  a number of gases such as C:H: C~H~ C~[~ t~. or A 
m a d e  of  the ini t ia l  and  the 0perat in~ costs  of  a 30 ~ Under  Incre'~se~l I ~ r e ~ , e - ~ ' ~ ,  ~,'~ ~[l.r0°~ ~u°~ °xl°e: | t  o f  the most economical Low--rade noncoking coal is  • has been studied on sexeral eatul~sts  s'uch as umiee' 

b b l  e • . ~ • , ~ - - .  : . • . . . . . .  ~ , , l  : ~ c a n l . j  ~ a s - u , :  2- . ' =. . . ' . . .  • .~ • . P ~ 7 i .-P r-da~ caa!-hydrogenatmn p l an t  u s i n g  W~'omin~, ~ asserfach Vni S,) 193q nn 35.%-33.>. R , ~  ~, , ~ -  |Y~ used. Graphs :  a r e  ~ v e n  showmg costs per kg• ml, b a u m t e  mhca. gel c h a r c o a l  ac t iva ted  a luminum g e l  . . . .  
• b i tuminous  coal F r o m  a Consumption o f  11 $30 shor~ = &bs ?10'19 "B i~ • 6~5" Ci e~t~ .~b~ ~ v  L~''~'Vs"-2/~"~"~ ':|:~" us iug  v a r i o u s  Water-gas methods; w i t h  varying Costs *: Za oxide, and ca ta lys t  5058'cousist ing o f  heavv me~al  - -  i 

~ n ~ o f  eoul pe~>dur.  21600 bb l  ~'as01ine 7 1 0 0  bbl ; :  " :6'3C~2~! " " ~  :~' ' :  ~ ~ " . . ~ " .  ?~'~ oo,:-m~v p: i'-' P r ton of fuel i .  . "  : '  " su l f ides .  Tab les  a n d  graphs  cop/paring, adsorption ' 
: G  and 1 2 4 0 ' b b i  phenols"~?ould be n'r0dueed ~ ' • ' o ~ . ~ * ~ o . . . : ~  ~ , :  :: . : .  : e . . . .  .~c~/~-nYZ P R S e c . ' i b s  2838 2837  ;' ' isotherms and tables of reacti0n ~hd of adsorption On' : : L!. i :  

The  cost  of t h e g a s o h n e  wi th  L -P G and  henols " convers" ~ , ~ P - . • • .  ' th'e C a t a l y s t . .  ' • : " ' ~ ": : -  • .... ,,,.o¢l;t~ ,~ ehn.- : . , ; . . . .  - - • . P ton of  CO--}-I-I:0=C0:-rH. at-.350o...4o0 o and | ' ,  3130. SCI{ULTZE, G . R .  [Thermodynamm Equthbr{a of : : . - • : : 
~ v o t ~ - , ~ b ~ e ~ v I ~ e t  m~t• a nu ~u. lUper  lb., respect ively, : :  12-14 anu: with l i t t l e  tendency t~= CH, forma/ : io~or  : : : | '  Hydr0ca~'bon Reactions Applied to Destructive Hy-" 3133a. SC~:~'STER, C. [ 0 x o  Synthesis.]  Fortschr•-" -: : : 
:243 mi f i~o~to~a~; . s r r ,~  ~ne.~^ot¢~l.itaant cost  wo.nld b e other  yide i ' eac t ious .  -It is iosensitive to S. converting : [ : drogenati0n. I I I d  Angew: Chenl.. ~'ni. 49. 1936(pp. ehem:florsch.,  yOlk2, 1951, pp~ 31!-374 ~ Chem. Abs., . i - 
e n t  o ,~t  o ~ , ~ -  ~ , ~ . v ~  ~=,. ou~.:per uay,  '.ac pres . . . . .  organm S compounds i n t o ' H . S  and:  des t rovin~ NO : |  ~$4-2S8 C h e m .  Abs., Vol• 30; '!936, p. 6176. vm.-~,  . tvoz ,  p: ~ .  : :  • : :  " 

: , . . . . . . . . . . . . .  ~ ~or commercial  F ischer-Tropseh - The  process is wel l  adapted for n roduc in~  " a ~  for ~ F scher nrocess is  Workable :h i  i )rdinarv nressu~es : Comprehensive summary of t h e  l i t e r a t u r e  concern p l a n t s  operat ing on Coal are  i n ' a  r e l i m i n a r  s • . ~' :" " " ~ g ~w . . - ~ , , : • _ . . - . . "::: 
e s t imates  are awai ted  f rom the deP~on~h.,t,Y, ! a g ~  s~ntlms~Is of.,Ntt:. ~[eOH, etc. ,lad for de tox i fy ing  town : because the hydrogena ted  p roduc t s  are  stable a t  t h e  : :  mg  tl~e 0xo synthesis, discussing the reaction Condi- • 
b e i n ~ e r e c , o a . ,  r~_:~.~_^ ~, --y~--~-~.-'v-a~,. g.-~• w o r m n g  resmts  of 2 i n s t a l l a t i o n s  are Sum. :: ~ low temperatures  u s e d .  However the  Bergius proce§s : : "  ti0ns (pressure, t empe ra tu r e  .catalysts:)  . r e a c t i o n  : : . .  . '.~:..:: 
that~'th e t ~ . ~ : y ~ T - , ,  ~ o ~ , i ~  aptmars  a t  present manzed .  : ~: : . : .... : . ' : :  . : ~ | .  requires  high.: pressures 0wing: t5  the aufavot.able po- mechhnisms, and t h e  appl ica t ion :of  the~,synthesis t o  : ' .'::~ ~ : :  

b e  about  .~7 ~ n ; ~ ' : ~ , ~  ~:-~v;'mu'u~.':Peryuay p tan t  w i l l  3125.' Scr~u~ ~ :: rTho r ium ~r,.~a~-~,,,~ ~ , ~ i ~ ¢ ~  ~,i, ~ . siflon of t he  equi l ibr ia  ~ of  r e t ra in  cyclic react ion types ;!:~ ! aliphatie, olefins: *and ~ dienes, C~H.-, a romat ics '  cycl ic  : ~ ;  :-~* 
:gasoline "~ln'd~ot~er :~ro~uc t~ay~n~:  e c  ° s t °  2 p~:oduc.mg:::~: : Gasol ine  s~:nthes[s.] . FIAT" R~e~'IK~--3*6: ~r~t~WsT~-~ at: the h igh  temperatures  necessary for  ri, e destructh 'e  '~ : :  olefins., arylolefins, halogens , N, : and O:-  compoundS. : i :  . ~ : 
s a m e  as  f o r  coal h v d r o ~ n , t ~ n  ~" ~ "~ ":~ ~Y~ ~ " ~ -  L ~  "; " 7453 no date PB 73 587. TOM n e l l  o,~r : . . . . .  - ~ ] ,  hydrogenation Lowering t h e  required h i g h  pressures " ~o re~erencas.: : • ' . . . . . .  : -- StE[na • • - ....... : ~, " . . - - 

- - -o  . . . . . . . . . .  Kes nave  veen ' : " should be possible tf  h ,ghly  act ive  catalysts  c a n  b e  3134 H m a d e  fo r  an o i l - sha le  n lau t  ~'o -~-~,,-~ -~ . - , ,~  ~ ¢ ~ , ~  " Report  of the exnorien ~ ~,~,~a --:~ - ~ , SC ~STE~ F. [Technical Pract icabi l i ty  of t h e  " : ; • . . . . .  - . . . . . . . . .  ,~  ~vv t n a ,  . . - -  ce~ ~ . . . . . .  , ~ h  the  Th-M, dev " . . . . . .  - • ' " 
bbl. of  m l p e r  day~ Tile in i t i a l  inves tment  f o r  t i le  eu' t ire ca ta lys t s  in  tlle gaso ine s v n t h ~ i s  The  ea tuh ' s t s  were ; I i "  ~ ~ . e l ° p e d -  _ .  Tlus_ does. not. hold_ i f  aromatm, gasohnes ' - Ploduetlon' of L*'qm'd Fuels in Gas~•orks and Coke- : - :  :. 

P l a n t  f rom min ing : t0  refinin~ W0uld v.nnr0xima~-,~ ,mq' ":::: suppl ied  by the Kator-Fa'brik at:t-ioiten ~he~e r a t a -  ~ o~ a lga  ~.noc~. r a t i n g  are [0 De. produced, i • ::= 0vsu  Plants.]  Chem -Ztg., vol. 57 1933 :pp 661:- : : .  - 
mi l l ion  dollars  or $4 090 pro" ~bl of o~l )dr da  O r l v s t s  were definitely superior  t o  the Th "catalysts " 3131. SOH~'T.Z,- B [Progress i n t h e  Production a n d  062 Chem Abs vol 28 1934, p. 2S78 . . . . .  

in , . ~ 1 y .  pe - ~" " " " ' m i '  " " " " " ' ~ " " : " ' ' ~* a t  g costs  forsha le-of l  roduction ar  - .... : . : • U t d ~ a t l o n  of  L iqu id  Fuel~ ] Brennstoff-u Warred- • v i ~ " ~ ' - P e a b o u t  $143 er 3126 ~ Ex  enence ' • Venous methods for  con err n¢, coal into l i qmd  • • " ~ " • o . • P . ~ • [ -.P s With Thormul  and Meg- . - .~- _ . ,~ . . . . .  . . . . . .  . n e t r m t o n o f  hale or $ 00 er bbl o w, r t  vol 9 19 ~ pp 9 10 Chem Abs vol 1 ifl a n - . V-'~ , - .  P . . . .  f c rude  sha le-o i l ,  nesium Catalysts in  the. Plants  o f  the Ruhrchemig '-,~o--" : . = . 2 :  - ,  • .  . • , .  - -" ' .  products by w u y o f  gas c t t o n a  d h•;drogenahon a r e  : . .'=~.,: 
-~,Ssum!ng a 7~-/~ recovery in t h e r e . f i n e r y  the final ' ~  A - G ] :  FIA;r" Reel K'~9 f r n m e s ' 7 1 0 o - - ~ l ~  ~938": | ~  ~: ' :  : ~ : ;  : :  . :~:~brought to~'ether into a single fl0w sheet T h e  t ab le :  -~:"~ 
-prouue~s wil l  cost about  $3 50 per bbL or "-~0 08~ ~er  : PB 70 o18 T03 i  e 1 ~ a  " "- "~ '  ~"~ ~ ? ~ . :  DiScUssion ~ - i t h  bibii0graphy : : . . :  shows the ~emperature pressure and catalysts  noces . . . .  ' '  
u n i t e d  States  ~ a l  A'break~iow~ 0fro" : "~'" ~ " ,- , - R e - -v ,  . . : . - . : , . . . . . . .  , - . .  . . . .  : . :  . . . . ,  . , . . 7 :: . . . .  • m m g  costs total-  Survey of exn~ri~no~ ~:.itt, .~- ; ~ . ~.. | 3131a S c ~ . z  G [Dril l in~ 0 i l  ] Erd~l  u Kohle vol  sa rv  and  the smtab th ty  of  the different methods  ~or * : 
lug.~u.15~ er metric ton. i - • . = - --.-  . . . . . . . . . . . . . . . .  mYS~S prepareo  vy. • _ , " ~, • - , • . ": . . • .~ - P s g!~en 4 19~1 o ')9 h m n use m ~,asworks and coke o~ens is dtucnssed • ' licensees of the Ruhrehemie '  Xo re~u~ -~ ~on~ral ~ .  pp. _$8-2 0" C e Ze t ra lb  1951  I I p  " " • " *~ 
3122. SC~n0ED~, W. C., A,XD ORC~LX~:9,L OXO Bear- : ' importance Were obtained.  ? ~ : :...~s ~ ,  ¢,~ ~ ~ i  :.3:537" '~ i - ' ' • = = ' ' : :  "~ ~ 3135. ' . :  [Water-Gas Equi l ibr ium and Nonp01- . " : .  

~ = .  rC~2:foEn~.,-vol.~S, No. 3,1951, pp. 135-!30~ 3127. ~ .  [ influence of the Reduction Conditions : I ' ~  an~d ° h r m i t t e l ~ 6  i s  ob.tained through the  action of.SO . . . .  sonous Ga~l~]emG~sU.vo~a~erlf~h, rOLl380, 1937, pp. . 
- ~, ~ _. : prouue~lon o~ aluehydes a n d  alcohols on the Activi ty of Thor ium and T h o r i u m  Magnesium | . .  ~ ,~,~ 0 u . . ~ e p a s m  tnyurogeaace~ ~ 0 g a s m ) ,  SuDse-_ : .~t~--ov~, ~ . ., • , ~ v. • : : : 

-~rom o~enns nv reaction w i th  CO "rod ~ has s t imu la  ~-~ ' Ca~ah'sts ~ ~ I A ~  ~ -  ~ ~ ~ - - " .  ~ ,o0 I1' quent  conrers ion o f  the sulfochlor inated mLxtare by New values f o r  the water-gus equi l ibr ium constant  . . . . .  1 : ' , - ~eu . .~ x xt~e, 1%.--'_~j, x rames  7~.~o~-7#oo, ~ - . ' , . , . 
cons derable in te res t  and process deve lonmen t  The : " 1938. PB 70 1 o~ • T~ ,~  ~ a ~  ,fl~ ~ ~ !  ~H~ and chloroacetm acid The ac t ive  ingredient  o f  were calculated wi th  the la tes t  values  and new equa- - . . . . .  

~status. 0f=the reaction=is at=preseut:highl~.:compet[tive.-~-~:D~seri..ti~n_~=~ ~.L~'.~'~I'.==~:~.~=,_-: ~:_ ~-~:~-  -~-'~:~i-~the-:flnaL-mLxture:.~IS.~the_~'a:~salt._o£_.~Iepasinsuifa.~_ ~ .tions..fo= the.specific_,heat=0f=C0:,~CO, H~.,_and_H~O~=_: ....... _ . . . . .  ~ =  
and  process deve opmeu t s  h.tve not be~h revo,~,¢~ ~ (  " ,~ . . . .  . .,.v ~ ,v~ ~om e ~.es~ on me expenmenta~ con-. ~ midoacetie acid. : H:0  e m u l s i o n s  ¢ontalnin f r o m  : These values for  the water  u se  Uil br ium yen f r o m  :' 

, : ' . . . . .  -: . . . . . . . . .  ......... m .  nL om eonceprtons concerning the uature  0f. t 0-5"~3c~ are  effective coolants  and lubr ican ts  f~g many " ' 3 0 9 " - 6 0 0  °) are a b o u t 1 2 ~  logwer~han those ( ~ d  e a r l i e r -  : 
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and  a r e  i n  ag r eemen t  with the exper imenta l  results  a t  
400% ~ - p e r i m e n t s  were m a d e  a s  to the  effect of  use  
on t he  ca ta lys t  emplnyed. Th is  c~ttalyst consisted o f  
colloidal Fe  oxide act ivated wi th  K O H  and  formed into 
bails wi th  cement .  Init ial ly,  absorpt ion of CO. by the  
ea th lys t  inc reased  i t s  t empera ture ,  a l though t h i s  w a s  
lowered s o m e w h a t  by  desorption. The  conversion of  
t h e  h igher  Fe  oxides into lower  ones by the redueing 
gases  requi red  less hea t  than  w a s  supplied by the  
combinat ion of  CO and t~-. W h e n  equilibrium is  
reached  wi th  the  catalyst ,  h e a t  i s  cont inual ly evolved 
owing to t he  exothermic  na~'~re o f  the  react ion o f  CO 
and  ]E~-, and tl~is h e a t  is enough to cove r  process require-  - 
ments .  These  iabora te ry  observat ions  were  confirmed 
by observat ions  a t  the  Hameln  p lant .  
3136. ~ [Production: of  S t a n d a r d  Public-Utility 

G a s e s F r o m  Combustible I n d n s t r i a l G a s e s . ]  Gas- u .  
Wasserfach ,  vol. 85, 1942, pp. 17~--177; Chem. Abs., 
e e l  37,1943, p. 3907. 
Discussion of  the possibility of  ehanging  the composi- 

t ion of  typical combustible gases, f o r  example, gas f rom 
the  l o w - t e m p e r a t u r e  carbonization of  coal, res idual  
gas  f rom the Fischer-Tropseh process,  and sewage gas, 
to t h a t  of  t o w n  gas  or  coke-oven g a s  bY addition of  
w a t e r  gas  h a v i n g  a suitable CO : H= r a t i o .  Theoret ical  

: examples  a r e  worked  out. , . . . . .  - 

E l ek t rochem,  voL 50, 1944, pp. 97-103 ; Chem..  
eel. 39, 1945, p. 858. 
A t  p ressu res  of  1-9 ram., CH~ in a mix tu re  

is not  oxidized below 600 ° but  is oxidized when 
in H.--0s mix tu re s  a t  400% This  inhibit ing ac~ 
not due to d ispineement  of the r eae inn tu  f rom th, 
lyst  by  the CH~, s ince  this hypothes is  is inval 
by the conditions of  eoncentrat ion and tempe~ 
Nor can i t  be understood that ,  a s  a resul t  of tt  
diffusion, the CH~, whose molecular  we igh t  lies I 
that  of ~ and  0.-, drives the 0= a w a y  f rom the)~ 
t.he wi re ;  ou the  one hand, the r eac t ion  is much ,  
than  the expected  velocity of  diffusion to th 2 
and, on the o the r  hand,  the ca lcu la ted  speed of  l 
diffusion is so low tha t  the s t a t i o n a r y  the rmal  Strs 
cation of the gases  appears to be v i r t ua l l y  nonexis 
because of  the  diffusion in concen t ra t ion .  I t  car 

• explained best  bY picturing the oxy-hydrogen reac 
as a branched-chain  reaction set  Up by a e h a i n  car 
formed on the  ca ta lys t  ; CH,  inhibi t ion takes place t 
through a f u r t h e r  ckain rup ture  w i t h  eonsumptim 
CH~. The suggested chain of reac t ions  ~st~ (1) C 
O = ~ C u O - } - O ,  ( 2 )  O + H = ~ O H + H .  ( 3 )  {-'H=-*l 
H=O, (4) H + 0 = ~ 0 H + 0 : .  
3141. SCHWAS, O ~I., A~D NAIcHEn, K: [Water4 

Reac t ion  'on a Pla t inum Surface  a t  L o w  ' P r ~ , , . ,  ~ o w  ~'ressures.] : 3137. SVR'VSTEn, F., PA=~,XLW~, G., A,WDI B~/Z~0W, H:.  Ztschr, E lek t r0chem. ,  eel. 42, 1936, p p .  670-673; ::: 
[Metharm Format ion  in Carbon Monoxide- and Di- Chem. Abs., ee l .  30, 1933, p~ ;1070. - 
o-xide-Contalning Gas Mixtures W i t h  v..arious Nickei Kinet ics  of  the  reaction H--'-}-CO:=CO-[-tt=O h a v e  
Cata lys i s . ]  Brennst0ff-Chem, vol. 16 i935. pp. 368~: been~studie d e n d  P t  f i lament  700°~.1,200 o an  d a t  pres- : '  • 
3691TAbs., Coal~.ol: 30,Carb°niSati°n" eel. ! ,  i 9 3 5 , _ P . 1 9 3 6 ,  p.3907.  : 227;' chem:  . _  sures.up ~ou,~ ram,..  J~y use of-H:SO~ for . removing  tb~ ~-.. : 

" H:0  formed, the  au thors  found t h e r a t e  was  independ- : , 
A f t e r  r e f e r r ing  to Fischer  and  Pich ler ' s  observations ant  o f  the p a r t i a l  pressure of CO_- a n d  was  a compli .... 

o n  the effects of  N i~ - I  cata lys t  in  the  format ion  Of - ca ted:funct i0n O f the  part ia l  p r e s su re  of  H,  and C0 
: CH~ f rom mix tures  of co. . ,  c o ,  H.-,-the au tho r s  present  " The. react iou w a s  aut0catalyt i  c in the  absei~ce, but not : 

the  r e su l t s  of  t h e i r  own invest igat ions  ~vith town gas  ' in the  presence; of  an  initial pa r t i a l  pressure'  Of CO: i 
subjeeted to wa te r -gas  catalysis  ( ac t iva ted  Fe oxide I f  P=O, was  used  to remove the H:O fo rmed ,  the t i m e  
eontac t  a t  450 ° C. wi th  s team)  a n d  then  passed over  of  h a l f  conversion was  proper t ionai  to the pressure; 
eleetr ieal ly h e a t e d  Ni contacts: T h e  results confirm the rate  was  independent  Of the H= pressure .  'Nn auto- 
:~isc!mr and P i eh l e r ' s  observationS: T h e  effects of  dif~ catalysis but m a r k e d  inhibi t ion by  CO w a s  obsesvC " i 
~erent  Lcat~.ysts" v a ry , : ' an  d t h e  fol lowing eases have  : I f  a c01d bath ( - -00o)~was placed: '~r0und tha r~#/~H~C~ : ! ]  
Z==~ ~?unu:  t-t) ~e[ecfiv e hydrogena t ion  o f  CO, t he .  ve~e l  to r e m o v e  the H=0 formed the" charnel  ~r . . . .  
~=-oe_m_g:attaeked after complete conversion of CO; reaction changed completely ~'~ .... H~. t~ of th,~e .: 

, ~,~ mmu~mnem.]s hydrogenation of both oxides with= . : below 730 °- above 306 ° th~'.,,~-L-~,~:.-:,:.'-~.7 ~c.curr~] 
u pre~:erenrinl corn lete onv " : ...... , . . . .  . . . ~  . u o  v~ ulgll ear , ] ~ . P c erston of e~ther: (3) independent ~f temperature; ' The Observed rate was 

. _ simmtane0ns hydrogenation of both oxides with prefer- i0-, which would be Calculated by assuming the sur-'~ 
ent ia l  complete Conversion ,~e ~c~ *n ~ r  r -  , ,~  __., ,~.,.^ ~^ ~... _=.. . . . . .  . . . . . . .  

<:: . .  _ 
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~. SCHWAu, G 3I., ~ o  Zosx,  H. [Kinetics o f  t h e  
~ y d r o g e n a t i o n  n£ Ethylene  on Skeleton Contaotu.] 
~Ztschr. physik.  Chem., e e l  32, B, 1936, pp. 169-201; 
~chem. Abs., eel. 30,1936, p. ~t745. 
~Activated centers a re  in t he  inter ior  of the ca ta lys t s .  
~ccording to the act iv i ty  and  the  tempera ture ,  t h e  
~ate~eterm!ning process depends on these ac t i va t ed  
~enters or  d~ffusinn through the pores of  the m a t e r i a l  
.~or highly dispersed substances,  the configuration o f  
lm inner surfaces  is ex t remely  significant, since the i r  
tcdve centers  a re  accessible to gases only by diffusion. 

SCH~VAB-AGALLIDIS, E. ~ev  abs. 3142. 
SCHWARTZ F . G .  S e e  abs. 3595. 

~44. ScHw~z~TZ, H. A. ~Ietastabi l i ty  of Cementi te .  
Trans. Am.  Soc, ~Ietals, eel.  23, 1935, pp. 123-150;  
Chem. Abs., eeL 29, 1935, p. 3959. 

. I n  an  Fe -C  al loy c o n t a i n i n g  als0 0.03% Si and  n0 t  
}~dr 0.0~% of other '  e lements ,  the  react ion Fe~C.-~-3 
~e+C proceeds to the  r igh t  a t  a l l  t empera tures  f r o m  
$0 ° to above the  eutectie me l t ing  point. The  At s table  

~criticai poin t  is found 15 ° above A~ metas table  in  this  
?'alloy'. : . . : '  : : : 
13145.: . Conversion of  s01id~Cementite In to : I ron  

and  Graphite .  Sour. I ron  Steel Inst., eel. 138, 1938, 
pp. 205P-240P ; Chem. Abs., vol. 32, 1938, p. 9012. 

! : Our knowledge of the heat ,  entropy,  and f ree  ene rgy  " 
changes accompany ing  the react ion Fe~C=3Fe-{-C a r e  
~still unsa t i s fac tory .owing to the ' imperfec t i0ns  in the r 
~best exist ing work  on the under lying data:  Evidence  
iS offered regard ing  the possibility of the existence o£ 
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graphi te  nuele i  with the accompanying  decrease  in 
migra to ry  distance.  
3147. SnHwAaz, C.. A~D ULICH, H .  [Specific Bea t ,  

Entropy,  and  Energy  of  Fo rma t ion  nf  t he  I ron  Car-  
bide Fe~C.] Arch. Eizenhlittenw., eel. 10, 1930, pp. 
11-12 ; Chem. Abs., eel. 30, 1936, p. 7021. 
Specific h e a t  of  Fe~C can  be expressed by 2 equations, 

I below and  1 above the magne t ic  t r ans fo rma t ion  pa in t ;  
for  the r a n g e  273.2°-407.1° K. G = 1 6 . 8 , 0 . 0 2 8  T Cal. 
per  reel., and  f rom 407,1 ° K.  u p w a r d  {7=28.2. T h e  
energy of format ion  is represented  b y  3 Fe,-{-C#-- 
graphite-~Fe~C ; energy=2,600 cal. pe r  mol: H e a t  con- 
tent / and  entropy ~ for t empera tu res  above 407.1 ~ K.  
(134 °) and  fo r  298,2 ° K. (25 °) as  base a re  expressed 
by 298.2 / T = ~ . 2  T--8575.4 ; 298.2 I~"a=2906 cal.  p e r  
reel., ~ r = 2 8 . 2  In T--137.8;  ~ ' ~ = 3 2 . 1 7 6  eal. per  de- 
gree per  reel. 5 refs. 

• SCHWARZ VO.N- BERGK.%hfPF, E.  See  abs. 340. ! . 
3148. S c m ~ c s  Mussv.~[--Lo,xnom Science L ib ra ry  Bib- 

l iegraphical  Series No. 304 ; Chem. Ahs., eel. 31, 1937, 
p. 5137. 
Production .of benzine f rom wa te r  gas, 1932~36 is  

reviewed. 58 refs. : : 
SCOTT, H.  See. abs; 2330. 

3149. SEnASTIAX, J. 3". S. Cata lyt ic  Reduct ion of  Car- 
bon Monoxide to Methane a t  A~mospheric Pressure.  
Carnegie Inst :  Tccbnol: C0al Researeh  Lab. Contrib. ,: 
eel. 35 1936 .8  pp Cong chim lad 15th C0ng,  ~' : 
Brussels. 1936. pp. 87.3-385; Breunstoff-Chem., eel. 

~2 types of s01id solutions and  the re la t ionship of this  1 L p .  393 ; Brit ish Chem. Abs., 1936, B, p. 531; Chem : 
~p0ssibility t0 the consti tutional  diagiram e~pecihl ly  the  : Abs.; ~:oI: 30; 1936, p. 3968. : • " : -'; : : - "-:-: ::- - 
~.A~, or G'S ' ,  line of the double 'd iagram.  The graphi t iz-  R a t e  of reduction :of: CO "at normal p r e s su re s  ove r :  : : :  " 
-tag reac t ion  involves the fo rmat ion  nf. graphi te  nuclei,, var ious  ca ta lys t s  mainta ined at. t empera tu res  in ' the :-- : . . . . .  : 
the solution o£ cementi te in Fe, the dissociation of  r ange  200°-~3-30 ~ was  studied. ~ Mixtures  (1 :3 ) '  of  CO 

~"cementite into F e  and C, the migrat ion of C e i ther  and H-., both pure  and with the 'addi t ion of 0.003% H.-S, : : 
before or  a f t e r  diss0ciat ion, .and the crystal l izat ion Of : . w e r e : t r i e d .  N1 gave  good convers ion  but  was  r a p i d l y  

! gTaphite:. The  reac t ion  ra te  is shown to' be C0nt roHed.  poisoned ~lo was  active and noC SO'sensitive tu poison,: ~ . : . 
by the mt.o'ratory r i t e  tills being the slowest  s tep ex . "- ' ~ , "~ " - bu~ z Me oxide preparat ions  proved inactive.  MoS.,:  " 

:cept a t  the ve ry  beginning and  end of th e process. T h e  alone or  mixed with silica gel showed act ivi ty  and  was  
':graphltizing rate  is thus in f ac t  m a i n l y  a funct ion o f ~  , .~¢es , ,e  en .n;~..l.~ 'vh7 n,,~,,-~ -~ w e l l - s  ~ h e  

the nodule ( n u c l e u )  nnmber  and  migra tory  In te  "The i ~ • T : '  , ~ am0an~ of hydrocarbons was  affected by : the  ca ta lys t  . 
nodule number  iS de termined largely  by the  p reva lence  i ul  by the temnoratures  and  r a t e  of flow ~ o~ er :Nt  and : " 
of interfaces in the meta l  a t  the  ~,raphitizing t empera  . . . . . .  - . . . . . . . . . . . . . . . . . . .  ' = '  ~ - .  over MoS,, CI-L predominated in the  pr0dnet~ but  up to "~:= 

| ~ :  lure. The  nmuber  of in terfaces  depends on the  fine- S '~ C=H and  C H m i h t  be nresent  " 
, ness of the origtual White-Fe structure;  Which In  t u r n  -/e . ~ • .~ g ~ • 

t~ .... ), toe formationtplete conversi0nof CH, Ofdepend~CO to uponCH" the:In ratio(2) andof :i occurredface to beeveryC0VeredtimeWitha c0-ads°rbedmoleculeH andstruckthatthea reactiOnsurface. ~ fcas! Fe, the matri x" .of which, is hypereutecto'dx in corn- ' It ariaolesl ' : ~ mu. ~ug( cnem,., xol" r .~, lW'" ,,~ pp~ ±17~-- • ~ ' [ 

aetion cbntinues to Water-gaS equilibrium after 'CH, , Of e~ ongh active points to cover 10-' ae the ~,;,.~..o ..,~ i : [ 
' . .  . . . .  - - ' " . . . .  - . ~-. -- - - . - -=~ ,~uu~a  ~o;permit the  reac t ion : to  occur " ~ i 
~ .  ~eHUSrEa, L.  [Sta tus  of:  Coal Liquefaetion.]  ~ " w~th no energy of  ac t lva t  On. : . . . . . . .  " ' ' :  1 ~  and other  variables of 'the mel t ing  otheration. Th'~:: : ti0u b f  pow~iered coals :With 0.. and superheated s team.  " '. ::::: 

Dingl .  poly. 5our. , :vol .  345, No: 10, 1929~ pp  184--187:( 3142. So~wA~, G: M , ,  .A~n $o~wAu-Ao.',nnmIs, E. |~,: :  inigratory r a t e  Of C is induenced mainly  b y  the  pres  a Inves t iga t ion  was Undertaken to determine:  .how the  ' : : 
" " M e 0 H  synthesis  0f  I.: G; Fa rben indus t r i e  A:-G. and .[Alloys as Ca ta lys t s . l :  Naturwis~enschaf ten  eel 31 

, l ignite highZpressure hydrogenat ion a r d  discussed, and '. !~94:3;#:~:22-L323; chem: Abs . ,voh  3S ,  1944,'p 1679: : | ~ ! : e n C e  of o ther  alloying e lements .  Certaiu e lements  ' c o n s i d e r a b l e  differences among  var ious  types Of coals :  : . : : "  
| ! ~  present t n . a tumic  solution or  as  chemica l  emhpounds ; influence the i r  re la t ive va lue  f o r  Synthesis. gas  produe:  " - 

: a br ief  genera l  descript ion of  Berg ius  ~"ischer-Trnpsch : i epara t ion  0 f  Phases inhl l0Ys 0a their cat:a- : | : ~  appear t0 re ta rd  toe : m i g r a t o r y  rate# whe rea s  a f e w  tiom' I t  s eemed ' a l so  t h a t  invest igat ion of" the  effects  . . . .  
~ , ~  accelerate  graphi t izat ion,  probably b y  increas ing  t h e ' ;  of 0ther:process ~arinbles sh0uld: 'determlnd~the condi~ : : : .  : :  

methods .  : ' - " : lytic effect was. s t u d i e d  Aa  a l l o y  o f  Ai w i t h  9.7 ! ' . ~  mig ra to ry  r a t e .  The  effectiveness of  the e lements  o f  ti0ns under  which a ~given c o a l - c a n  be gasified wi th  ' " .  ' - 
3139." SCHiJVZA ' H  [Eehavior  o f  Ac t ive  Cobalt. T0~ ' at .  % Ag has- the  homogenous ~ p h a s e  :above 490? ; ~ group VI  "of t h e  periodic table on the migratory"  r a t e  max inmm process efficiency, lowest  0:  requirement ,  a n d  ~ : ~ w a r d :  W a t e r : '  i n  t h e  Fiseher :Tropseh c a t a l y s t  ] . .  below- th i s  t e m p e r a t u r e : i t  has:. the hexagona l  7 phase~ : ' 

:' :Chemie-Ing. ~Tech., v01. 21, 1949,: pp~ 177-179; I nd  ~ .~This. :change of  phases: :h0wevcr  does n 0 t  affect  t h e : : .  *~..,~: and t he : f ac t  t lmt t h e  effectiveness of e lements  i n : a  . .  lowest Cos t :  Sufficient evidence has  been  Obtained t o  ; : 
• ~nemist ,  eel. 25, !949, PP. 4r~--,J51; Chem. Abs., v01. Catalytic effect of  the  alloy on: decomp0siti0ri of E t 0 H  ~ m".'-'~ r g iven group often decreaSeS With increaseof  the a t o m i c :  • 'conClude thut young  high-#olatile coals of  h igh  0~ con: : : .: 

' m : ~  weight m a y  be of ln teres t  f r o m ' t h e  electronic v i e w -  ~tent yie ld  b e t t e r  resu l t s  than  high-rank~10w-volat i le  : ..~ . . . . . . .  ........ I## 
:: ~Ietal l ie Co in  a c t i v e  form i s  conta ined in  the  c a r e . 7  react ion wi th  t h  e alloy was 25-26 k e e l  ; tha t  on the i . 
~:t,,of£~ 7er~= ~ small: particle, Size~ Th~ eqnillbrlum .... ~ep~rately prepared pure y phase 28 kcaL :'~he same ' 

o ds for ~fe0H decomposition. Xny effect: of C on =i 
~T~.-~TJa.-U IS calculated on the:basis of:in-: the surface is considered improbable. With-the dscom- : ,creased active surface and resulting higher surface 

energy. The calculations and some 0t the ex'peri- P0Sid0n of HCO.-H over Cu:Ag eatalysts it appeared 
that the heat of activation changed from 13 kcal. for m e n t a l  d a t a  indicate  t h a t i n  commerc i a lp rac f i ce  oxide- -,,,.~ ~ g  ~n O4~or  Cu- i t  was 04 f o r 5  a t  :% Ag and • 

d o n  'Of the~catalYst  m a y  occur ~ w i t h  CorreSponding i' - ~ f o r  7.~hat %' Cu'. The met lmd used  w a s  ~ i r e c t  
inactivation of the metalllcCo. ' , :: .-- i determination of ~as ":'-. '~ ......... • 
3140. SoHw~n, G. ~I., AND DRI~B c. . rr.1.~h:~_ .... ~ ~,. ~: aut~ ~..; resulting from 

, ~-  ~ - ~ , ~ , ~ u s  aae vapor-phase react ion.  Results by  a s ta t ic  method ~. Act ion  of  Methane  on theLReaetlon of  Oxygen and  a g r e e d  wi th  the  above A ~m,~o ~,~ -- a - 
~:L~dr°ge~o n- a-~Copper~:'0xifie- catalyst.l-- Ztschr:-~ :.hold.-:" -'- :~'V- ................. ~--~L~mg ~rule seems-t~ .... 

43~ 1949, p. 6497. ; : . . . . .  above  and below 400°: -:The heat  o f  ac t iva t ion  Of t h e  
~ i point: 64 refs .  : " j . ~ • coals of  low 0.- content:. Yet, high,ash or  lflgh-S coals , 

3146. SCHWARTZ, H .A . ,  JOH~'S0.~', H .  H~ A,~-n Ju~nz ,  c .  c a n  be gasified as easily a s  high-grade coals, nor  does  
• H. Graphi t izat ion of Prequenched Whi te  Cast  I r o n .  i t  make any  difference w h e t h e r  the" coal is s t r o n g l y  
T r a n s  A m  S0c s t e e l T r e a t i n g ,  vel 17,1930,, pp 3 8 3 -  eokingornone0king.  For  a g ive~coa l  of  p rede te rmined  : 

m ~  1309; Chem. Abs.. eel .  24 1930, p. 52y2.~ ' p a r t i c l e  Size, gasified i n n  g iven  generatur ,  'a t  i ts  maxi? :' 
S tudy  0f . the  accelerat ion of  grapht t izat i0n produced mum.capac i ty ,  a proper  CnOmbi~ati0a of. t h e  offi~coal : 

by prequenchtug ha rd  Fe  before  annealing. The  r e -  ratio, s t e a m :  coal  ratio, a d s earn t empera tu re  will  
actions involved a r e  i u t e r f ae in l en  charac ter  and repre-  ~ result  in the max imum completion of  gasification and 

• l ~  s e n t  the r a t e  0f SOlution of  Fe~C in the metal l ic  ma t r ix ,  lowest 0~ requirement  per  uni t  vohune of synthes is  gas i 
i Prcquenching accelerates m ig ra t i 0n  0 f C  r a t h e r  t han  made~ The  beneficial effect of the  addi t ion of  l ime to 

diffusion because of  n grea t ly  increased number  of  the powdered coal under cer ta in  conditions (slagging i i . . . . . . . . .  , . . . . . . . . .  ~ . . . . .  ~ -  -- 

, . . . .  i ' I i i i  ' . . . .  
~ # .  

? 
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4 1 0  BIBLIOGRAP1KY OF F I S C H E R - T R O P S C H  S Y N T H E S I S  AND RELATED PROCESSES i :  

g e n e r a t o r s )  h a s  been es tab l i shed  in speeAal exper iments  
made .  

~ .  ~ee abs.  144. 
3 1 5 0 .  S F ~ A S ~ r . ~ X ,  3". J .  S . ,  EDEBUR~, P .  W ,  B O N A I ~  F . ,  

A~D S c ~ m ~ ,  L . D .  Deve lopment  of  Synthes i s  Gas  
P roces s  in  Expe r im en ta l  U n i t  O p e r a t i n g  ~n En-  
t r a i n e d  Powdered Coal. Am.  Chem. See•, 114th 
M e e t i n g  Abs., September  !948. 
Labora tory-s ize  pi lot  un i t  h a s  been designed,  a n d  ~t 

m e t h o d  h a s  been developed f o r  the  gas i f ica t ion  of  10-  

cemented together into a strong, circuIar war about2Si/: 
ft, thick. A preliminary run of 31 hr. duratlou in 
piIot  un i t  w a s  p e r f o r m e d  w i t h  O.- and  highly. S ~ l ~ r ~ -  
hea ted  s t eam.  Although ope ra t ing  resu l t s  were  lucern=: 
plete, i t  w a s  proved tha t  the  p roduc t ion  of sS~thnce~ 
gas is  poss ible  even f rom such  unreaetive sub • 

as  h igh- tempera tu re  coke con ta in ing  23% ine r t  mate : - :  
rinl. Al though the  run  was  discont iuued because of th~ :' 
f a i l u r e  of  t he  cemented c i rcular  coke wall,  the  fen/fie'. : :  
bil t ty of  gasif icat ion was demonstra ted•  { : /  

30 lb. o f  pulverized coal p e r  hr .  by e n t r a i n m e n t  in  O.. SEELm, H . S .  ~ee abs. 27~4a, 3618; 3642b. . ] ~ ~ 1 5 ~  
and  s t e a m  a t  genera to r  t em pe ra tu r e s  r a n g i n g  1,800 ° -  ~ 3153. SZE~O, H.  S. A,~n F ~:~: l ~ c ~   ,40o, :: ~. U s e s T h e  PUrpose Was to obtain the necessary line Of ~IARsc~xzR, R. en "nee . . . .  " -  Synthes i s  Gas by Cata lyt ie  Decompo 

m. n g  aes*gn d a t a  f o r  t he  cgnst ruct ton of  large-  ~aethanol. Ind .  Eag• Chem., vol. 40, No: ~t 19 ~ ~ ~ : t n s ] ~ C t i o n  
$ 1 ~ 8 .  SF~T , ~ a ~ e u n * a s p r o u u c i n g  syn thes i s  g a s  f r o m  powdered coal : o83=o86; Chem: A b s ,  vol. 42, 1948, p. 4328 . '  ~o! . ~ 5 < . i ~ . i . : l ,  ~, z 

Va~eOn~eS_~ =various types of  .fuels f o r  the i r  r e la t ive  ~ ; ~Iodera te  a n m a n t s  of a SYnthesis ~as ( C O - H ~  1 :~=~[:ii~: f : ¢ ~ C a p a c i t y  of 
~yu~nesm g a s  p roauc tmn.  A br ie f  d~scuss i0n  h a s  been obtained b~ d e c o m r , ~ n  ~ ^ ^ ~  • ~ : ~ ::~"~ i "%~I~herm°dynamic P r ° p e r t i e s  

- • ' . . : . - . . . . .  , g  ~=.y=~ over  lit- ? ~ !  ~st. i s  g i v e n  of  the  print*pies of  ae rodynamics  a p p l i e d  m ros  suppor ted  ca ta lys t  of Cu and  N~ oxides awF o ." .:,.~ :~ I 
t h e  p rocess  ut i l iz ing a t u r b u l e n t  d o w n w a r d  flow o f  0-~ P a t e n t  2,010 427 The  deeom--o~*~ . . . .  '- ~ . . . . . .  ~ :~ ~ 
s~eam, a n d  product  ga se s  which  c a r r y  the  p o w d e r e d  350°-400 ° and  1{)0~o00 vol ^ ~ ' ~  ~ m p e r a m r e  fg'~:: : ~ : ~ , .  

" ' ~ ~ " 1 - .  . .~  ~x.~,= vapor  pass over : :  coal a n d  res idual  d u s t  alon~ in u thorough ent ra in-  vol. o f  ca t a lys t  per h r  The  h f e  of  t he  catalyst• is _~ ; ~ : ~ ] e n t a l l y  
m e a t  i n s ide  a a  ~2-in. long, v e r t i c a l ,  r e f r a c t o r y  tube,  ' about  200 hr. and  can be regenera ted  severa l  tun i I ~  h~.,=25.7 
6-in. ins ide  diameter .  Typ iea i  d a t a  obta ined iu  3 7  per iodieal ly  burn ing  off the  deposi ted C. T h e e ~ b y  y ~Welis 
r u n s  u n d e r - w i d e l y  different  opera t ing  comli t ions a re  " byproducts  o f  the operatiou a r e  t races  of  CO... ~as~o.~-" ! ~  'and h e a t  of  f o r m a t i o n  of  carbide a re  evaluated:  A t  

I r 0 n  Carbide 68°-298 ° K. a n d  t h e  
of I r o n  C a r b i d e .  Am.  

MAn. and  ~Iet,: Eng . ,  Tech.: Pub.  1137, 1939, 1 !  
: pp. ; Chem~ Abs., vol• 34, 1940,  p. 1904. 
H e a t  capaci t ies  of  Fe~C were  de te rmined  expe r i -  

687-295•1 ° K .  The  entropy w a s  calculated 
(-----1) e. u.' F r o m  the solubil i ty cu rves  of  

fo r  O and  Fe~C (~) in  austenite,  the  f r ee  energy  
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56. SZLAS~SK'r. A. V.  [Soap F r o m  Coal.] s u r r o u n d i n g  a g iven  posi t ive ion, for  example,  to  the  
dschau  deut.  Teeh.,  vol• 18, No. 1, 1938, p. 9 ; number  of  neares t  F e  neighbors  to a g iven  Fe  ion in  F e  

,eCRys. A b s ,  vol. 32, 1938, l i  3179. sesquioxide.  The  magne t i c  method, toge ther  w i t h  
His tor ica l  r ev iew,  especially descr ib ing the  I m -  o ther  methods,  has  revea led  t h a t  the  ox ida t ion  s t a t e  
msen-Troschkb p rocess  and  i t s  impor tance  f o r  of  a supported oxide  may,  under  cer ta in  c i rcumstances ,  
~rmany's e~ouomical s i tuat ion,  be influenced by the  c rys ta l  s t ruc tu re  of  t he  support .  

I n  some  cases  t h e r e  h a s  been establ ished a d e f n i t e  
S s u o ~ ,  B. ~e~ abs. 44, 45, 46, 48, 50, 52, 53, r e la t ion  between the  in fo rma t ion  obtainable f r o m  mag-  

~3a, 53b, 2228. nettc m e a s u r e m e n t s  and  the  ac tual  ca ta ly t ic  ac t iv i ty .  
5 ? .  SF.~m~A~, H .  Applicat ion of Isotopes  in  ~3hemi- T h e  m e t h o d s  descr ibed a re  not  ye t  applicable to  dia- 
col Indus t ry .  Chem.  and  Ind., 1951, pp. 724-727. m a g n e t i c  subs tances  such as  a lumin~ or sil ica,  bu t  h a v e  
[ of isotopes in  chemical  r e s e a r c h  and  in  t h e  defini te appl icat ions  to some sys tems  in  which these  
s] and  chemical-process control, s u b s t a n c e s  a r e  used as  suppor ts .  The  the rmomagne t i e  

H., ~IoDoNALD, H.  ]'., AND W E L L S ,  C. H e a ~  me thod  of ana lys i s  i s  a. toni of ma jo r  use  in de tec t ing  
and  e s t ima t i ng  ce r t a in  Components in  ca ta lys t s .  

:These  components  a r e  the  f e r romagne t in  subs t ances  , 
Fe ,  Co, N i ,  FelOn, -/-Fe~0~, F e t e ,  and  Fe~C. i n cer ta in :  ~ . . . .  

c a s e s  of  a f e r romagne t i c  m e t a l  supported: o r  al loyed : 
w i th  a n0nfe r romagne t i c  me ta l  the  the rmomague t i e  
method  can reveal  al loy s t r u c t u r e  in a m a n n e r  inacces- 
sible by other  tools• 62 refs .  giveu. 

• See abs. 2327, 3500. : 
SE~[ILLEE, H.  See abs. 3073. 

g iven.  Graphica l  ana lys i s  a n d  s tudy  of  t h e ' o r ~ r a t i n  hydrocarbon~ -n~  r~ -- - • ,, gaseo"~'" : ! ~ , m ~  ~o K A H - - 5  S00 e'tl ,AF°=4 700 cal. fo r  the  SEX R. See abs. 467. 
:ooe u   ns, which a ar to f t  : form tion of u S• abs 1 1 . .  

~roduced  an  ~ " -  ~'" ~- q "- t y  of the sy%t~esm ga  s described. D i a g r a m s  included. - . temperature a t  wh ich  AF = 0  for  3 e ( ' ~ ) - ~  SEXDEREXS, J .  B .  S e e  a b s .  3001. 3002, 3003, 
• , . u m prenle~mg ymlus  and efficiency under  3153- ~ - - ~  1= ~ ~r  - -  : : : ~ c J .  fa-ranh.)=Fe~C (fl) is  1,082 ° K. ~noa ,nn~ 

v a r m u s  combinat ions  of  o p e r a t i n g  cond i t i ons  ~ . = ' - ~ - ~ ' ~ ' . . ~ ' "  ~' '  ~ c * ( ,  1-1. I . , -Voss ,  D.  ~. A.,~D : ' ~ : ~ ; : ' - -  - -  .~- . . . .  ~ .~.,  w , ~  y D L o w  ~ '  . . . . .  
315~ ~ .... ~-•-- ~ v ~ ~ - ~.~vx, a, ~ly(trocarbon Synthesis Studies E'ff~*- "~[~t~ 3159. ~ELVIO, '~Y• ~., t2DE, iv• £I., ~ . . . .  .'~''~' ='" ," ~ " SEXGLET, R. See abs. 356. . : 

.~-~.. . . . . .  ~ . . . .  ~., ~DEaURN, p• xtx¢'•, BO.WAR, F•, - o f  Addi t ion  of Alkal i  to an I r o n :  ~ t , l ~ +  ":'~.~ ~ ' = ~  Tempera tu re  Carboniza t ion  of A laskan  ~oms.  ~ u -  . ~ , r ~  W .~a~ ,h~ ~.~n~ ~oR - ' 
~O~Ir.mLV, L•  W. ,  .~'~D SCH3~IDT, L: D. L a b o r a t o r y :  C h e m .  See l">~d 3Ieetiu= .~b~ d~--~C:~-"~: '-~Am" ~ "  reau  of  ~I ines  Tech.  Pape r  688, 1944, 16 p p .  . . . . . . . . . . . . . . . . . . . .  , ~ - - r .  . . . : 
~ c a t e ' W o r k o r / - S y n t h e s i s - G a s  Pr0dae~ifi,/ v r ~ . o l  . . . . .  4-0  "~ - -  - ~ . . . .  . ~ = p ~ m o e r  ±voz p ~[[::~:'; . . . . . . . . .  ; . - • . . . .  ~ : ~ : ~  ~ " - , ~ : , , e  . . . . . .  Sso~* M S e e a b s  2194. . . . .  = - . . . .  :--~ 

. . ........ . ...... - " : --- .... ' " ,, V~t¢ AsSa "S of 14 AlasKan coals are repurt~x~ a~ u,,-~ --." : • • . , I 
o p m e n t  of  Process nl L a b o r a t o r y  Uni t  OPera t in~ on ' = . . . . . . . . . . . . . . . .  - - •  ' ~ ! ~  ~ ~ , : . .  . . . .  ^ +o~e ebb; ~oals of this  re~ion fo r  the i r  3161. SsevLom*z. - - .  [Gas i f ica t ion  in Relatzou to the  . ! 

; ~;:n~rained POwdered C0al. " :Bureau  of  Mines-R~ept: ~: el,,~:~:7,~:2~u~s,~n:°°~t! nxe° 'pgd  and: fiuidized'bed.hy- : ~agen~i~tttP~'~'n~ource~of-[ia'~fld'fuel by w a y  of hydro : : -  : Synthes is  Of Faeis . ]  P e t r o l e f m  e t  re rnplaeement ;  . :-:': ::.'i 
~or xnvestigafions'~742~ 1951, 33 p p . ;  i ' ~ ; ~ , , ~ - ~ : ~ : r ~ e s ~ s  reac~ors naive:show n tha~, addition I':Z'~ =:,='~.~'~-'~h-~ ~;~,: and  u s i n J t h e  low- tempera ture  coke :: Apr i l  1944, pp. 21-26; Chaleur  et h~d., vol• 26, 1945 /  ' : : 

=:Investl_g:at!?ns h a v e ' s b 0 w u  t h a t  a synthesis~g,ds::o£ ~ :: c a t ~ ' y - s t a g ~ v i n ~  c~0S~.eet~sYS°~t~foel,w~il~ reduce  "~,/;~}~/~:~er~he~ischer-Tropsch s y ; t h e s i s .  .... ~ :i, : ~ : -  P. 45D-:: : . . . . . .  ' .::': : : ~ : :  : !: . . . . .  : : 
t o g a  quan~y  can be 'cont inu0us ly  produced f r o m  nOW notable  to ~l,n.-,~ .h~ ,~ .~ .~-  ,, ~ ~ F y ~ - a  . . . . .  corn-. EJ..$~ : -:  ~ ~ ~'  ~ -  ~¢. , o # ~ , ~  , , a  ~ , t a i v s i s : "  Theore t i ca l  s tudy  of ~asification leading to the  pro- ] :dered  • . . .  ~ r . . . . . . .  e ~d. .~=aWl~.a  neatatYsE pre  ared b a : : ~ ~316o• ~ELWOOD £'. %'/.~ ~xag . . . . . . . . . . .  ~--- ~ ~ : . ' -- ~ , . . :~, . . .  coals  b y  e ! * h , u m u e o t  n, O-. and  s t e a m .  The  couventiomtl  aaueous iron . . . . . .  ~,•.- - - : ~ ^ - ,  p . . . . .  .Y ] ~ : "  ,~, o~  , ~ , - ' v m - ~ . ~  ~aaa ,~n 41-.8 °. : : d u c t * o n  o [ a  m*xture  of CO-r'H.- m the des i red  proper-  . : 
q u a n r y  of  the  :gas depends  upon eonti:ollable 0r~ra t in  ~, ' o f  al l 'a l i  ; o - - ~ , ~  : ' o r ,  -'::?.~"".~ . . . .  ,~=t~u.u.  ~ a m u o n  i . ~  ,~.l~...r . . . . .  ' : ~ ' "  ~ '  " . . . .  "~ '  - "• ~ . ~. : : t i o n s  a n d  t h e  necessi ty 0 f -e l imiua t ing  the i ne r t s  CO~ : : 
v a r i a b l e s  mlch as  t rue  and  siz~ -~ o,,~" ~ , ,  ~ ~ ~ . : ;  , ,  • ~.~?~=s ,~ ,  cua~ ersion, m e  y~etas of high 'i::-~. Possibi l i ty  o£ re la t ionships  between c a m i y u c  ac- _•.~ o~r n~,.~ ~.~.. ~o ~ ~""~h"f  a ~ot'~l ,, '~sifieation b ~ 
f e e d  rae~. -,-v~,~, ~.$,.-, . . . . .  : . . . .  a .  , . . . .rg~u, coat ~ w e c m a r  w e i g ° t  products and  oxygeua ted  compounds ' ~ : ~  t tvitv on the  o m  h a n d  and  magnet ic  fields and  u iag  . . . . . . .  .'-.~'" ~7"=_'t:~_~2:,.~yt~::-"_'r,~-~r,r~ o,~c( ,  ~ : 
s t e a m  t e m p e r a t u r e .  2 d i f fe ren t  t v r ~  ~e h l~ - ,~ ,n~o '  hnn~ :-~-~ ~.•~ . . . ~ - : - s . : :  . . . .  - ~ . ~ . ~ . a r  wetgn~ nyerocar= . ~.% netic -pr0pert les on toe  otuer, tins *n~eres~eu m~.tuj- •) ---- "1 al and then removiu~  the  inerts .  
e o a l w e r e u s e d ' X n 0 n c a k i n ~  I, ,~,L=~-~,~'~'~,~::; '~ ' :  . . . .  ~:-,r,•:tuttt;squ~ut.~Y.~aecarmnec0ntentofthecatelyst. :~)~i~jworkers I t  cauuot  be deaied tha t  those chemmai  : H :  6 c .  . . . . .  - ~  - a ~ m , t t  ~ " : 

• - .  • o, - , , ' , , o - ,  -~,*-~ e . a ,  ~rom . y e a .  iS a i l l ( e l y  choice as  the  a t  v " •k~,= " " IV i : O.~o~* ~ERGIEN~O ~ J~ " : [Dtecuaulsm nn~ . ~ . ~ . v ~  W y o m m g  No - 9 se*un and  a s i r e n  l .. . . . .  c a l .  t ical ly active Fo  ' r elements that~ show the most  pronounced e a t a .  t e . • . . -- , - - . . . .  . 
_ ~ . ~  o ~ _ • ._ ~ _. g y cokmg,  h ,gh -a sh ,  component.  The  effects produced bv addi t ion  n e w  ~ a  I ~ ' ~  ~- "* - - , ~ f -  ~-h~ t rans i t ion  ~r0un e lements  a r e  Rapld*ty of the Aroma t l za imn  of Paruf f imc  Hydro-  -. 

A ~ v , i t h ~  . . . . . .  Y in W e s t  ~:~rgmm; can be e x p l a i n e d  by a s s u m i n g : t h a t  the  ca ta lys t  has a ] [ ~ '  -,~a ~'~ ,~o - ,~ -~  eh,~ ~h~w the most  in t e res t ing  mug-  c a r b o n s .  ! . ]  Bull. acad.  St!. U. R. S. S,, c tasse sel . . . .  
~ r o ~ - ~ ' o ~ a s  o ~ o w  ~ u :  . con ten t . (7~ )  e~m be m a d e  ; defect  or  p-type Character ~?hich i s  modified b y t h e  ~ |:i:~.~- : : ~ ' = , : Z : , : ~ ' ~  r? In-at~le~{st-1 case the  ortho-para-H.~ ehim., 1941, pp. 177=-190~ Chem:  Zgntra}b.! 1942, I ,  p .  ~ : ~  :~ ; 

. . . . . . . . . . . . . .  u,  p m v e n z e u  e , ther  ,0 or  0 0 %  :promoter .  ' : ': : - " " : [ : ~ j  conve~s'io'n:~there is  a clean-cut re la t ionship  between~ - 2 2 1 9 :  Che*m Abs., voL 37, 1943, p. 30U4: : 
minus:200-mesh,  i f  the ra t ios  of  0.-:  s t e am and  C :  O.-+ 3i54. SEGER : F. ~[. DO~EaT~- H :: G :  k I D  SAC~ZAXE,~': ~ magnet ic  m6men t  and  cata lyt ic  act ivi ty.  Th i  s is no t to ' Octane a n d Z  : 1  mix tu re s  of octane a n d  l ~ p t a n e  h a v e  " . ' 

• instemUa s l n g i e : p a s s  ranged 6 0 - 7 0 % . a r e  h igh  enough. ' T h e  dry,  ash-freewith vieldSC°alofgasified'co-}- : " ~ -A.Lubricaiin,,N ~:oucataiytici Polymer iza t ion  ~ O f  01efins to - ] ~ "  say  tha t  a l l . ca ta ly t i c  a c t i v i t y  ts due to magnehsm~ At b e e n  a romat izea  in toe  p r e s e n c e  o[  ur- .ur-~0~ an~ :. : -= 
r a n g i n g  1~.~22 s t auda rd  cu. f t .  per  I b  o f  d ry  a s h :  . nn o ~ a - o  % O  Is; I n d : . E u g  r Chem•.  vol. 42,`1951, | ; ~  may Yet aupe ' t r  tb'~t c ' t ta lysis  and m a g n e t i s m  are  d i f -  . Ah0~Cr=O=-Co0 ca ta lys t s  a t  47~°-o00 ° a n d . a  through- : :  - : . 

• ~ e e  coat  elmrged,  depending on the c h o i c e 0 f  va lues  fo r  / : ' T'h - . . . . . .  z :  ~nem..~os. ,  vol. 45. 1 9 5 1  p. 11o,;  . ~'!~ fere'nt= ma 'u i f e s t a t ions  of some  more f u u d a m e n t a t  : pu t  of 0.15-0.3 v0L % of  the S t a r d u g  mater*a l  per  vol.: ~ . 
0 p e ' a t i n g v a r i a b l e s .  The  combined CO~-~H i~ thee : :  e roml ,  n0ncata yt  C polynierization o f :  i-oiefins | ~ :  atomic p rope r ty . :  B u t  for  the present, the  chief  appli~ o f '  ca ta lys t .  ~By  periodic : r e g e n e r a t i o u  ( a f t e r  e v e r y  , .... 

If-syuthesis g a s ' .  . . . .  produced t an~ed  . . . . . . . . . . . . . .  7P--fi.c/. kx~l~ . . . . . . . .  - , h  : :~.:produces . excelle i t .  o - .  lubde  ~ t i u '  i "otis. React ion  . . . . .  condi- ~ ~i-~::~': cations,  s tudies  of :catalyt ic S o l i f i s . ° f  magf ie t i sm to eatalysisA revieware'in0f:SuchStrueturaiappllca: ' 2L12 hr')aotivity after°f 700the: ca ta lys t :  it" ) V ~ l n l , w o r l d u g  hr..~ U de'~etain i t s  o r i g i n a l • t h e s e  an ditio / :: 
ecu ru~es  u p : t 0  45 lb, per  h r  cor resnoadin~ t0h0 'ur l~  • ~mns a r e : 6 0 0 - 8 ~ 0 °  F ,  reac t iou  t i m e  a b o u t  10 hr  arid : . *  .~ 
; . . . . . .  p t o 3 3 1 b ,  p e r c u ,  f t .  o f g e u e r . :  : -  . . . .  . ~ - . P. • ~. T h e  p r e f e r r e d  t a n g e n t -  . ~  ' f u e l  ~hr0ughput  roles  u ; :  ~ ° " :  ~ : pressures  of o50-500 g . . . .  " . . . . .  ' " ~ ! :  : t iohs 'uud 0f Certain re la ted  effects is t h e  purlJose~0f . : ' oc tane : i s  ar0matized~l.5 t i m e s m o r e  rapifilY t h a n  h~p- : :  : : . : : : ' :  

• au~Or~ o~mme,~gas output  r a t e s  as  h igh as  0 0 0 s t a n d a r d  . . .  ~-otenns  :I s f r o m  hexene to d0decene ~: Such olefios ~ l ~  ' this article'substances of.Susceptibility d a t a i u n j o r  ca ta ly t i c  interest..are included222 literaturef°r some : '  throughputtaue' Dependingand the  0n ~henature::of~thereaction temperature,starting matertal,:the: " '*..: '~:~L::I~' 
e . ~ .  w e t = L - p e r  cu ft .  'genera tor  Snare ne t  hour  h , v ~ -  zrom a n y  :SOurce, as  Cracked paraff in  Wax or  Fischer- : "~ ~ refs. . -  ' .  : . - : about  2~-60% i s  converted t ° aromat ics .  T h e  p ro -  :: : : .  : 
been o b t a i n e d •  Indicat ions  a r e  tha~t eve~- th is  un~su~ : : Tr°PsCh products ,  can  be used  f o r  the  s y n t h e s i s . : .  ] ~ '  
c~elyhigh_~ gas i f ica t ion  r a t e  would  be cous iderably  ex-': '. 3154a. Smwz., F .  F imdamen ta l  ~ PrinCiples Of Catalytic ~ 3160a . - ~Ia n e t i s m  and the s t r u c t u r e  of  Cain-  posed react ion scheme agrees  wi th  t h e  mul t ip l e  theory  : . : 

. ~ u  ~.wuea younger  coals a r e  gasif ied,  syn the s i s -ga s  :: !~:. =Activity. A d v a o c e s  i n  cu ta lys i s ,  ;Academic  Press, ] [ ~  ~ ; , y - ~ - - - ~ . , ; ~  tg ~ i l d ~  k d v a n e e s  in  Cata lys i s  of  Balandin .  By the  use  of  oxide catalysts ,  the  course : :  
p r  a u t u m n  r a t e s  as  h igh  as  these  per  un i t  .volume o f  -:.- Inc•, New.York .  1950, vol. 2~ pp; 1-19. ~ . . . .  E . ~  ~ 
g e n e r a t o r  space  a re  i m p o r t a n t  f a c t o r s  tn reduc ing  capi- Acth•i ty  of  l~eterogeneous solid 6a ta lvs t s  i s  discussed. 
t : l  a n d  produc t i0a  costs fo r  the  m a u u f a c t u r e  of  g a s  on  -: Ene rgy  sur face ,  isomeric  and  m o r e  Complex react ions 

commere ia i - sca le .  ( S e e  a l s o  abs:  ~ 3150•) ~ and  cha rac te r i s t i c s  o f  solid" C a t a l y s t s  a r e  described. 
3 1 5 2 .  ~ .  Lalmra tory-Sca le  W.ork on Synthes i s : i l  Solids a r e  c l a s s i f e d  into 4 types ;  Valence crystals, 

Gas  Produe t ioa .  I I .  E x p e r i m e n t a l  Pi lo t  U n i t  f o r  m e t a l s ,  ionic crystals ,  and molecular  crys ta ls .  
U n d e r g r o u n d  Gasif icat ion S tud ies  Wi th  H igh ly  Su :  3156 5eK~TO 8 i X  :Ra~ An ~IVsi~ ,~ t a entice 
p e r h e a t e d  S team and  Oxygen  •Bureau of  M i n e s  r~: . . . . . . .  --_" ~ " " - ~ ~ -. - f  t h~ Cem o 

. • • ,~u~m~u  u y ' ~ - e m  erin~ uenched ~teels oc, R e p t .  o f  Inves t iga t ions  4742 1951 pp 33-41 " ~ . . . . . . . .  p - - °  t~ : .~ ~ , ~  
'. ' , • • : ~ e p ~ •  '±0ao~u Imp.  Univ., vol.  :20: 1931, pp. o~.o-- ~ As u n d e r g r o u n d  gasif icat i0  n i s  essent ia l ly  ~ g a s i f i c a - : :  • 3 2 2 ;  Chem.  Abs., vol. 25, 1931 p. 4833. : - : 

ion o~ coke  wal ls  resu l t ing  f r o m  t h e  carbonizat ion Of , M e t h o d  and  teClmlque~are described fo r  obtaining ~ : 
coal s e a m s  b y  intense heat ,  i t  w a s  decided ' to  s tudy  t h e :  the  q u . m t i t a t i v e  measurentent  s o ~ • ray  
gnsif i~at ion 0f- .~un-of  Oven in ~emner,~er~ ~,b~ ;,i ' . . . .  - f .  c_m_nt~te by X~ 

Academic P r e s s  Ine  New York "vol 3, t951  pp .  ~ of a romat iza t ion  is  t h r o u g h  olefin i n t e rmed ia i e  prod~ : : -: 
o7_106 . ' " -~ - " - - '  . . . .  : = -  ucts. Wi th  P t  ca ta lys ts ,  no o le f ln ' in te rmedia tes  are.  , ~ 
= .  : • ~ L,  ~ d i L  n: ea t aP ' s t  s t ruc tu re  i s  : formed• Along wi th  aromat iza t ion ,  a pa r t i a l  c rack ing  : 
~ ta (us  oz  magne~m s~u e~ o Y -- tal-es place aud  the  l a t t e r  increases  wi th  increas ing  

given ,The fo l lowing  conclusions a re  d r a w n  : - 'J:he ~ ' " ' " " 

for  V ~ r  Mn Fe  Co Ni and Cu Somet imes  the  Products . ]  Bull. aead.  scL :U. R. S:~S., cinsse seL • 
• ~ ' ~ ' - ' ' . ' . •  " - ,~o,o~ chim 1941 pp 19i--°00 " U  0 P Co Survey  Fore ign  : magnet ic  me thoa  revea ts  m e  e x i s t e n c e  o~ v . . . . . . . .  -, , . _ , . . . . i 

bonds between ad j acen t  nosit ive ions such a s b e t w e e n  P e t r o l e u m  L i t e r a t u r e ,  Trans l .  373, ! 9 4 3 ;  Chem. " i 
: - -  - ' - " ~ " -x ide  zen t ra i f i  194 ° I p °'~19." c h e m  kbs v o l  37 i 1943, : r e  and  F e  in: hydrous  Or suppor~eu r e  sesqmo . : ', . . . .  ' •"  "' " 

; A l m o s t  a l w a y s  the  magnet ic  met imd:  g ives  some in-  P. 3085 ' : , ~ : . : : :" : 
: fornla t i0n Concerning the  atomic env i ronment  Of p o s t : .  Cyclizat i0n exper iments  Were conducted a t  475 ° w i t h  " :: '  
!'~ tiVe'qon~'~ili-hy~ ~ § ' o r ' s u p p o r t e d  o x i d e s . ~ T h i s . : i n : ~ - - - - t h e  cata lysts~--kl :O~Cr~0~Co0 _.and..Cr~O~CoO, the  _ _ : . _ ~ . i :  !tel 

fo rmat ion  is r e l a t e d  to  the n m n b e r  o f  posi t ive ions ~ charge  w a s  the  C~ C, and  C, f rac t ions  of  synthin .  The  :: : ' 
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products were at least 50% aromatic. Cracked mate- chambers and large uuantities of eatalvs~ W~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . .  : . . . . .  . _  : . . . . . . . . .  ) . . . . .  

~ T Z P ~ Z ~ r R E  A S S T R ~ C ~ S  4 1 3  

r ia l s  d id  n o t  exceed 5--10% a n d  u n s a t u r a t e s  Varied f r o m  
4 - 1 2 % ,  depend ing  on the c a t a l y s t  used.  

. See abs. 1704. 
S E ~ E ~ ,  H . O .  S e e  abs.  2 7 8 5 .  

3164. SERR~'ZS, M. [Use of  Motor-Fuel  Subst i tu tes . ]  
Jour .  soc. ing. automobile, vol. 14, 1941, pp. 153-180; 
Chem. Abs.,' voL 41,194~7, p. 3598. 
Yie ld  of  motor  fuels ob ta inab le  by d i f ferent  indus-  

t r ia l  p roces se s  in terms of  ho r sepower  p e r  kg.  of  coal 
is  e s t i m a t e d  to be 0.TJ.tn the  F i s c h e r  o r :Be rg in s  prof .  : 
esses, 1.91 in  the  carbonizat ion of  coal, 1.98 in g a s  pro-  • 
dupers, 0.97 i n ' m a k i n g  M e 0 H  f r o m  coke, 1•39 in m a k i n g  

. C~l~ v i a  ca l c ium carbide, 0.240-0.577 in m a k i n g  a l eeho l  
f r o m  a g r i c u l t u r a l  products,  a n d  10:545 in  m a k i n g  g a s  
from wood.  
3165. Sgv~sTY,~ov,  Y. [ S y n t h e s i s '  Of A m m o n i a  a n d  

Methanol . ] :  KhimstroI,  vol. 6, -1934, pp;  112-120 ; 
Chem. Abs. ,  val. 28,1934, p. 4843. 
Discuss ion  and mathemat ica l  ana ly s i s  o f  t he  process. 

Szv~z"rA~ovA, M. G: ~ee  abe. 1673. : : 

l a rge  q~ ca ta lys t  wi th  i n °  .~: 
creased tendency t o  poisoning and probably a heavy :.:! 
capi ta l  expendi ture  on ca ta lys t s .  / 

• S e e  abs.  7 5 7 .  

S~,~w, L. See abs.  63a. : 
3167. SrXEELY, M. L. Production of Synthetle Fatty 

Acids.  B I O S  Misc. Rept .  26, 1945, 31 pp. ; P B  93,709. 

understood but  is  t hough t  to be s im i l a r  to the  Fischer-  
:Tropseh mechan ism.  : The  most  s t r i k ing  eharac te t i s t t c  
of  the  product  Is the  a lmos t  complete absence o~ secon-  
da ry  or  b ranched .cha in  alcohols. Sepa ra t ion  of the  
slC0hols f r o m  the  hydrocarbons  is accompl ished most  
efficiently by f o r m i n g  the  boric ac id  es ters .  T h e  0xo  
~eaCtiOn, on the  o the r  hand,  i s  r emarkab ly  versa t i le  
. . n  t ,b , ,~ "~l,~,a r ead i ly  w i t h  a number  o£ olefintc and  

SEY~m-En, W . D .  £~e~ a b s .  38 ,  3391. 
SE'r~[0m~, W. ~ec abs  625. 

and t akes  place r ead i ly  
Chem. Abs. ,  voL 38 1944, p. 5200. : .acetylenie compounds. Oleflns r a n g i n g  f r o m  ethylene 
An inves t iga t ion  of  t h e  2 m a j o r  synthe t ic  f a t t y  acid : ~i~'::::to di isobutylene f r o m  cyclohexene to p inene  have  been 

usual ly  w i t h  y ie lds  in excess of  p roducing  uni ts  in G e r m a n y :  I .  G. Farbenindust r Ie  I ~ : s u c c e s s f u l l y  processed, - f o r  the  
A.-G. a t  Oppau  and t h e  D e u t s c h e  Fet t sRurewerke  at :;~ I , - " ' 9 0 % .  T h u s  i t  is ideal ly  sui ted . . manufac tu re  

and  a more  Wit ten .  Descr ibes  processes  of  oxida t ion  of  parafltns :! " : i~ '~"of  a wide  range  of  p r i m a r y  monoaleenom . . . . .  the  
to f a t t y  ac ids  and the  u s e s  m a d e  of  the  r e su l t ing  prod. " • '~l~.,~:.limlted r a n g e  of  aldehydes.  Where  tne  amono~ ~s 
uets. T h e  repor t  c o n t a i n s  a t r ans la t ion  of  abs. 2170' : f -  ~ ' ? : d e s i r e d  final product ,  t he  reaction is  ca r r i ed  m .  sue.  

: " : ] l l r ~ - ~ s s i v e  s tages"  Oxoat ion followed by :hydrogena t ion  of  
3168. S~Z~RWO00, P . W .  O~idat ion of Methane  to F o r .  :) . :~+,  ~-,~:~he aldehydic  product.  Where  the  desired" product  is  

ma ldehyde  ; I n t e r r o g a t i o n  of  Dr .  K a r l  S e h m i t t  of "~¢.'.~ 1 p a r t i c u l a r  product  r a t h e r  than a mix tu re ,  i t  is neces= 
B e r g w e r k s  Gesel lschaf t ,  H ibe rn i a  A.-G., a t  Hemp.  m 
F I A T  F i n a l  :Rept. 603, J u n e  1946, 6 pp. ;  PB  4 4 , 6 5 6 . . ~ I - ~ s a r y  to employ a h igh ly  p u r i f e d  olefin as  s t a r t i ng  
P rocess  is  described f o r  t h e  pa r t i a l  oxida t iou  of CI~ ' !1 ~ m a t e r i a l "  A l imi ta t ion  of  the process is t h a t  t t  is not  

by ozoalzed O.-. T h e  r eac t i on  is  sa id  to t a k e  place at  ~ii ~/possible t o  effect the  reaction wi th  ' a r o m a t i c  corn- 
a tmospher ic  pressure ,  w i t h  an  0.-: CH, ra t io  o£ 40: ]1~.~ pounds. 
and  a t  a t empera tu re  o f  110"-120 °. C. T h e  ca ta lys t  is 
not  v e r y  ac t ive  <:110 ° C, and  > 1 2 0  ° C. oxidation: t~nd~ ~!~!~ C, tends 
to go beyond the formaldehyde stage• The raw ma-- 

3172 ~ .  BYproduct  H y d r o c a r b o n  Gases.  Gas,  
vol. 26, No. 5, 1950, pD. 54, 59-61. ' : 

K 494:t91"/T) ~ 1  08690. T h e  dissociat ion pressure  of .  
CoO(and the  equ i l ib r ium of  H=0 gas  a t  400"-1,000" a r e  
calculated.  
3174. S~mATA, Z., AND TERASA~ Y.. [Promot~g• Car- 

burlzation of Iron by Barium ~arnona~e.J z~xppon 
Kinzoku  Gakukai -Shi ,  re1. 2,193S, pp. 187-192 ; Chem.  
Abe., vol. 32,193S, p .  7382. : 
Electrolyt ic  F e  spec imen  was  carbur tzed  by CO a t  

900 ° for  2 hr. W h e n  BaC0= w a s  placed in the carburiz-  
tug  chamber ,  i t  acce le ra ted  tbeiearbur izat ion.  Conclu- 
s i o n :  CO g a s  is adso rbed  on the su r face  of BaC0~ a n d  
then  decomposed by  the  reac t ion :  4 CO=C~0~-{-CO~. 
C~0= -is  desorbed and  p a r t l y  po lymer i zed  and decom- 
posed by the  reac t lon  : C~0~----C~-t-C0. T h i s  C= gas  will  
d i f fuse  into the  Fe,  a n d  solid solution i s  formed.  - 

S ~ F ~  W . H .  gee  abs. 2771. ~" 

SHILLINd, ~,V; G; See abs. 2578, 2579i-  i :: 
S ~ t . ~ : ~ u n A  K ;  See abe, 1344~ 1345i 1346, 1349, 

1 3 5 0 .  , 
3175. S~z~u~A, S. [ S t u d y  of the S t ruc tu re  of Cement-  

i te.]  Proe. Imper .  Acad- (Tokyo) ,  vol. 6, 1930, pp. 
269-27:1 ; Pr0c.  W o r l d  Eng.  C0ng,  Tokyo, 1929, vol• 
34, 1931, p p  ~°3-925" Chem. Abs., vol. 24, 1930, p. 

and  composit iou of byproduct  gases  f r o m  5271. .... | : ~ [  Quan t i ty  . . . .  
S ~ z A P z P . O ,  M . I .  S e e  abs.  1i07,~i584~ 3769: : ; te r ia ia  fo r  t he  process cons is ted  of  CH,, approx imate ly  | -~ '{  petroleum process ing  a re  g iven  as  a source  of compari-  

: , ' l te  and  spiegeleisen, both  of which h a v e  the  Same dimen-  S~r±R~Y,  A .G.  £~ee abs:  1091, 1091a. ' : '  70% f r o m  the sepa ra t ion  of  coke-o~en gns ,  and Linde~ ~ ~:i~.: s ea  With byproduct  gases" f r o m  Fiscl~er-Tropsch coal- : P r e l i m i n a r y  repor t  on the  X- ray  s t ruc tu re  of  cement-  
F r a n k l  O=, about  9S%, which  w a s  ozonized to an  ozone |~ :~  hydrogena t iou  gases ,  and  shale-oil g a s e s •  Byproduct  

r ' : SW,~UXOV V . I .  ~ee  abs.  2470. : . content  o f  0.5-2.0 vol. %.  The  p r e p a r a t i o n  of the | ~ ' ;  gases  fo rmed  d u r i n g  the  Fischer-Tropsch synthes is  de- s ions fo r  the  un i t  cell .  Both belong to the  s imple . . . . . . . . .  o r thorhombic  la t t ice  r ,  and  the  space group V ~. I t  Is 
3166. SH,~TWErm, H;' G. ~ r 0duc t [on  of  Synthet ic  ~ o t o r  ba r ium p e r o x i d e ' c a t a l y s t  i s  also briefly ;described- A :: ~ : ~ )  pend to  a g rea t  exten t on the  cata lys t  employed, as  well  Concluded t h a t  C is  conta ined a s  neu t r a l  a toms  tu 

- Spi r i t  W i t h  Special Refe rence  to the  F iseher -Tropseh  ~ d r a w i n g  of  D r .  Sehmi t t ' s  2-pass ozonizer iS shown. | ' ¢ ;  as on the  in ter re la t ion  of operitttug : t empera ture  and  a u s t e n i t e  but  comes t o  take  the  cdnfigurat ion o f  t h e  
. . . .  : ~- CO : H= ra t io : in  t h e  synthes is  gas,. 0 P e r a t m g  pressure,  eement i te  molecule wl th  n e i g h b o r i n g  F e  a toms  a s  : . . 

" : :  1120;Pr°cesS'Iron-C°lliery Guard;, v o L 1 5 5 , a n d  Coal T r a d e s  :Rev. ,  1937;'vol. 135, 1937,. pp. : 1 1 2 5 - /  :: 3169;b0ns.SHERwooo,:PPetr01.: ProcessingW: AldehydeSvoh 4, FrOmNo 7 Hydroear.1949 pp .  ~: a n d  conver ter  desig'n-o: A s t r ik ing  charac temst iesm:nh~ aus ten i te  changes  to m a r t e u s i t e ;  and  i t  a lways  segre-  ~ - " 
( :  pp 965-966 Jour.  I n s t .  Fuel ,  ~ol .  11; 193S pp  2 0 9 - - :  794--800. :.: : :.: : : !~, h i g h  0lefin co, tent :  (_5--60% for th e Co ca ta ly  t : ga tes  out  as  cement i t e  a t t h e  A~ t r ans fo rma t ion  poiut. 

~lo3:"lF"I~sv~'3~7~ .1C938e~n_P~b1:2;~iB~en~;C~. ~' Describes 2 processes for the .manufacture of aide- ~ 20--S0% for the Fe catalyst)and t!le comp.aratlvelY metastably contained in a-Fe: (this iS less :than 
: , : .  : , • , - . ,  • -, , t :  . .  • - h y d e s  d i r e c t l y  f r o m  hydroca rbons  P a r t i a l  o x i d a t i o n  : :  smal l  a m o u n t  of C: hydrocarbo ns. W i d e  v a r t a t m u s  m 0 .03%)  also takes  t h e  cement i t ie  a r rangement .  

" Most 0£ the  subsequent 'work  o n  the  process s i nce  the  Of h y d r 0 c a r b o n s c a n  be  m a d e : o n  :the basis  of  formalde. ~ the a m o u n t  of pe rmanen t  byproduct :gases  m a y o f  ex- . . . .  SHn~z ,  S See abs  1754a 3178 
a d v e n t  o f  Synthol  has  been d i r ec t ed  t o w a r d  decid ing hyde and  acetald~liwl~ nror]uo~'|on ~Ph~ mn;-a ~o,*a~- ." p e t t e d .  An average(expectancy" would  b e  about  1,000 r • .' ' " g hyde and  ace ta ldehyde  production.  Tile more  recent -: 

:: the  effect  o f  var ious  factors ,  s u c h  as  composi t ion of " 0xo  process  fo r  the s.~mthesis of aldehydes by the earn- : 
t h e i n i t l a l  g a s  mix ture ,  n a t u r e  o f  t he  ca ta lys t , : t empera-  ' lyr ic  reac t ion  o f  olef ins  With w a t e r  gas,, s h o w s  -inter- .. 
tnre and  p r e s s u r e  in the  reac t ion  vessel ,  and  the n a t u r e  . es t ing  potent ia l i t ies  f o r  t he  m a n u f a c t u r e  o£ pr0pional- 

: a n d  a m o u n t  of  the product obta ined .  I t  now is  pro- dehyde, butyraldehyde,  and  va lera ldehyde  At: pres~ 
:: posed: to p r0 d u e e  the s y n t h e s i s . g a s  o f  p r o p e r  CO:]EI= ~ c a l . : h o w e v e r  i t  i s . u s e d  only as  a 1st s tep i n  t h e : "  

: ~ rat i0 by m i x i n g  blue Water g a s  With t h e  essent ia l  quan -~: ". production ::of isooctyl: a n d  nonyl ' alcohols and  other ' 
' l i ly  of  r e f o r m e d  coke.oven gas ,  A S  tO catalystS,  i t  : der iva t ives .  By'  ind i rec t ion ,  i t  can be used  for  t h e  
appears  t h a t  F e ,  Co, and Ni  p r o m o t e d  by  0 tber  m e t a l s : ,  synthes is  o£ an  un l iad ted  v a r i e t y  of aldehydes. .  T e r n -  . -  

:!::: t!m~ F e  i s  t h e m o s t  s luggish b u t c a a  be used o v e r  a ::: described, a n d  their, poss ib i l i t i es  and  i imi ta t i0ns  a r e .  ] 
n n d o x i d a s ,  g ive  thebes t  r e su l t s  . I t  genera l ly  is a g r e e d ' . . :  nical dethi ls  of t h e  Oxidation and  0xo  processes  are- " 

cu. f t .  per  bbl. of total  oil yield. I u  addi t ion there 3176JSHIn-~i  S ,  KZ~[0~t~.K~ J .  X.~D 0nAWA, T. [ I r0n  , 
m a y  be I~0 cu. f t .  pe r  bbh of l iquid petroleum gases  Ca ta lys t  fo r  Syn thes i s  of  Gasoline.] ~our. soe.:Chem. : "  
and a n o t h e r  150 cu. f t :  pe r  bbi. of propylene and  butene ,  . Ind.  ( J apan )  vol. 46 1943, pp. 329-331; Chem; Ahs. ,  
fo r  chemical  p r o c e s s i n g .  Gases f r o m  c o a l  h y d r o g e n a -  . vo1:42 1948, p .  6082. " " : 

. t i o n  differ  m a r k e d l y  f r o m  the Flscher-Tropsch gases  c a t a l y s t  fo r  the  hydrogena t i0n  o f  CO Should hot ' ': :: 
t h e  .complete absence: o f  oleflns. T h e  2 ~ h ~ s  o~ ~he :. hea ted  to a t e m p e r a t u r e  above t h a t  a t  which i t  i s  u s e d  :. 
hydrogena t ion  p r oc e s s  yield u n e q u a l  a ou Y- . in t he  synthesis  T h e a l k a l i  p romoter  Should be e v e n l y  • .~ :-: 
product  gases ;  the  l a r g e r  po r t i on  be ing  d e r i v e d  f r o m  : d is t r ibuted"  t h i s  is :  ef~ected bY u s i n g  KNO~ ins tead  of / : ~ : 

! -  t" the p r i m a r y  l iquefact ion.  T h e  composi t ion of the g a s  K-CO~ to ac t iva te  t he  cata lys t .  
! : ~ i s  su rpr i s iog ly  indeponden~ 0f the~feeds tockemp!°yed  : 3177 00Awa T ,  KIz£UMAKI J~, AND~:FuJISA E-I, T .  

conta in ing  a subs t an t i a l  prdI  or t ion  Of oiefins, and  t h a t ' :  : ~ : :. 
~: ~ is extremely active b u t ' t e n d s : t o  produce"CH,  and  ~" l . :  i ! 

liquid and solid hydrocarbons, which are almost . . . .  en- lndus t r ie  b u t  n0~ cons t ruc ted  a s  planne(l'  ' T h e  PC0- : ~ |:~' F i s c h e  - P ~ , " g • " ~ L,"  ._ .t.. . . . . . . .  :: : p a n ) ,  vo! .47,  1944, pp: -_~-2 3;  . : ,  .! - . 2.:  , 
: t l re ly  pa ra f f ino id  in nature.  I t h a s  been found  neces- nbmic prospects  of  the m a n u f a c t u r e  of a ldehydes  by the:  | .~ v a l u e  of  only. 6v0. B. t .  u.:  .per cu. ~.~.: ~ne u e ~ , ~ : ~  : 1948, p. 7011. ' : :  : :  .: : . " / . .: : ' :: " 

s a r y  to:  reduce '  t i l e  S ~ content  of  t h e  react ion g a s  t o  a - :  0xo  process .a re  a t  the p r e sen t  t ime  wholly a matt 'er of" | ~ .  gases  f r o m  coal hydrogen.at!on a re  r tcn  e n o u g a  2 ~ , ~  : .  • soHVitv Of t h e  ~rdtnarY Fe  ca ta lys t  wh ich  does  n o t .  , 
m a x i m u m  o f  l gm. per 1000 cu:f t .~,  sea rch  should b e ' : "  speculation; : :. : ' . . . .  ~: , . :  . . . . .  :, : . ~ : :  B t u. pe~ cu; f t . )  to jus t izy cr0ss-couutr.~: ~,~.~o_~::*~ :~ n~t~ain ~xcess a l k a l i  increases  ~vith-. t ime  passes: . .  
made fo r  n s to lerant  r a t a  s t  P r e s  ~ : , : : | ' ~ '  sled: : Bvnr0duct  ga se s  f rom'  011-sham re to r t ing  aepenu eonta ." ' '.' . . . . . .  - l y  . : ~t re m u s t  not  be 31#0 . . . . .  • ~ ; ~-- • m a x i m u m '  a n d  then :dec reases . '  T e e  ma.m- - ' • m m h  " : - . . . . .  . - - .  F r o m  Syn the t i c  Fue l s  W h a t  Chemi-  ~ r0cess  used but  a r e  normal ly  of low . through a . ,~ . . . . . . . . .  . . . . . . .  . ~ m exces s  of a tmospher ic  o r  a lcohols  a n d  o t h e r  -: .~ . . . . .  , . : on the  t Jpe  of p , • " ' 1' b the  react ion t empera tu re ,  r 
o.xYgenated 'compounds will a p p e a r  ~In :the prnduets. : '  •i ~ I .  s . ? ,hem; En~:,:V01..~6, No. 9: 1949, pp: 99- - I01 .  l i  h e a t  Va lue :  Those gases fr0mthe hyd[ogena~:~OnlrOf. - : ~ lm:~?~le f fee~  d st~°ng~oY n Yemperat t t re .  or acf iva t tou  . . . . .  i 

: T h e  t e m p e r a t u r e  must  be •control led  c a r e f u l l y ,  f r o m  =,,= ~ue,~lC~ts o m a m a n l e  zl:om ~ne ~'ischer;Tropsco |~ :"  : sha le  o i l : a r e  qui te  s i m i l a r  io ~aose ZrV '~ uu, ,  , #  " ' '  " ° :  -~ ^ " ^ - - * ~  . . . . .  d ~ - n - a  of t he  mmxi; :: " 
: .  190°--900 ° C.£m" Ni, 200"-210" f o r  Co, and  not  ~ above  ' reaction,  f r o m  high-pressur6  h~:drogenation; a n d  f r o m  : |!~/~ genation.  : . ' : " i . . . . . . . .  . . . . . .  " :: temper~u-r-e' ~ e ~ e a n r . : ~ b l : ~  ~ e " a s ~  t~be t i m e  of ae t i :  . ~-•~ ~i 
• 2500.-f0r Fe -base  catalysts;~CH4 i s  produced i£ these : :  .: shale ml  a re  enumera ted .  E s t i m a t e s  a re  g iven  of the : | ' ~  3~vod W a t e r  G a s  F r o m  Methane.  P e t r o l .  . mum.  ~ u : . ; ~ , ~ . . : ~ . ~ ; - ~  1 : ; : 
: t e m p e r a t u r e s  a r e  exceeded As  ti~e r e a c t i o n i §  stron~,l# ' probable a m o u n t s  recoverab le  The i r  occurrence and:  - |~ '~ "~~,:,~,o~,~ •~£ ~ 9" n n : l  30S--1 311" - them Abs - va i l ed  a ,u .  . . . . . . . . .  - -  - - - - - .  _ ~ ~ ~ • : , '  : . " " ~ -- ,• ~ . ' • ' . ~ :, .......... o, -'~1" ~, 1 oO, r~. , ~ ' " •': " " Hia.%I ~ A~D ~'U~ISAKI, ~. " : exother lmc  th i s  need for  c a r e f u l  t e m p e r a t u r e  c0at ro l  y eld s x d ry  w ldely. R e w e w s  of the  h te ra tu re ;  | :~  ' .'.^, ,t.~ ~o_~v , ,  . )n j0  : . . :. - :  : :  3178. Iq.z.'~v~t,~.l~,. J . ,  S - , 'A : " .  ÷ ~  ~. . . . .  

: is:all--cult ,  a n d  special type s of  r eac t i on  chamber s  wi t l l :  " 3!71. " - - - ~ .  P r i m a r y  Long-Chain  Alcohols. New: .  : " i ~  ' .  ~'.'.":X:: : : ; : . ' : , . ~ : : :  methods'  fo r  uroducin ~" wa te r  g a s  . -  [ I ron .  c a t ~ y s t ,  f o r , S y n t h e t i c  r~:e~r~euamlv.~t.~{4•jo~r: . . . .  . :  
' r e s t r i c t ed  dep ths  of Cata lys t  a r e  requ l red  i n  o r d e r  to  . . . .  Pe t rochemica l  O i l  G a s  } 'our  vol 48 No 5 19~t9 ~ : | !~  ourL2£., , ,  : , . : ~ _ .  ... ~_ . o : fluence or  ~ a r m m  ~ ,~ r , ,=  ~ - ~ . -  ~'T,'" " -  ~)~.t:,~-- :: 
effect e a s y  cnnl! it, be,1 r l r ~ v a . l "  ] n r ~ . l  . . . .  h a . l - ; . .  ~ ,  ~ " n r /  "r~ vo  7.t.fis .~o ' " '  "; r , ' I ~  f r o m  Wn~ ann s t eam *s gtve,,~ " - See Chem Ind  ( J a p a n )  vet. e7 .tu~--* pp z,e+----~, . . . . .  o ,,-.- er  . . . . . . . . . .  . u , ~ r u ~ a ~ . u 6 .  ~ n e  v ,  . . . .  - . . ,  . - - i ~ , : ~ . .  ' . . . .  . : '  - . . . .  , : . :  ' • • • . '  ' 

sP~du~ts, a r e  e s sen t i a l ly  p a r a m n o i d  in n a t u r e  a n d :  • Two  Process'ca: the syn01 and  the  0x0  pr0cesses  a r e ' '  ~ ' SaEV~:'~Kov'~'i L" See  a b t  27;R4edueti;a Eqall ib : ; Chem. Abs., voi . :42,19~S,P,  '~nllexcellent , a c C e i e r a t o ~  ' "  ;: 

: ~.._, g r e-ch~t~n for  the  most: p a r t . .  T h e  yield 0 f  m0 to r  : .  a~:aiiable fo r  the  syn thes i s  Of p r i m a r y  10ng-chatu hlcer . ~ 3173. Sam.~z,~, Z., ~ x o . 3 l o a ~ , . 2 :  ~J..~ H . d r o , e n  ~: : : B a  (NOD-. was  foun.d t o b e  ~ - " - - l t  rura l"s t .  T h e  " " 
- ~uutj .s r~ja.~tvmy .~)gn ~u~ oz low zue t  va lue ,  w h e r e a s  - hois. T h e  l a t t e r  has  ach ieved  commerc ia l  real izat ion " : ;  ~r~, r i u m  Between  Meta tuc  ox ide  ~ u ~  ~ "* ~ v ~  a ~ . t h  f o r F e  catalyst ,  espec~at~y.zor r o w - a n n a  . . . . .  # _ ~  " %  : 
[ne meset-oil iraetion nas a cetene number of I00 and " ~ll "~ ¢"r *u^- ~-^~^-----" " " • --_ . ~..: m~, ..___..=^..A~. o[ CoO-Url"~t~o~i -x~'U oy ~uw # = - ~,.~-{..z,,n a amount ~ ol~ I~uu~ ror ~ue ea~a ys~ wz~ ~/~. • : . . ~ ~ ~ = .  ~,=Ve~uotaeu~ is  m p r o g r e ~ .  'J:ne ~:orm=~ .. - .uea~u~-=~=,,~ , -"- .- ,> .-.=~ ~ . . , - , -  , . . .  , • 
:is useful  fO r blending w~th in fe r !or ,  diesel . fuels ,  such  . has  not  r eached  indus t r i a l  utiliza~tion because the  ale0= ~ .  ods.] Ztsehr; anorg .  Chem;; rnh  212,1933, pP. 30 . ,  T h e  o r d e r  of i m m e r s i o n  an K~C0, an  d Ba(NO,)=  d i d . .  

. :  : .as tar~o.fls. ~n  the author!s opinion,  t h e  ma in  d i s a d r n n -  :: . hol :prodnction i s nonselect ive ; the  produce r anges  f rom:  . ~ .?,10 Chem. Abs., v01- 27.1933, p. 4 4 6 S . .  . .  x 9 , ,  not  a f fec t  the a c t i v z t y . .  : . -" 
.: ~o~g~_h°~mePr°cess,.apartfrom. t h e d ' s a p p m n t i n g n a t u r e :  - E t C H  to i t s  h0m01ogs of  h i g h  molecuiar  w e i g h t  as  well: : EquilibrinmCo0-I-H~-~r--'--C0-t-H'-0wasstu~ted.at.uv ± ' -  : " : SHO~=AL, E.  0. S e e  n b s ;  2 4 4 1 ,  2 4 4 2 "  : 

m e  mo~or zue[, ~s me  zac~ t e a t  i t  is  conducted  a t  u s a  l a rge  ou tpu t  of  hydrocarbons  ' The  react ion mech- ! : ~  ~,,~o vo~o 6.>~* 500* a n d 4  oo° T h e  re la t ion ec~ween : .... :0  ' ^ ~ . .~ , ,  , h~  ~Tao ~ . . . .  " 
a mosphe~te pressure f thUs  nece.~sstattng-large-reaet:.oa~u- :an~sm-mvo!vmg_~thesjynot_syntbesis: iS_ no t_c lea r l y .__  _ | ~ : t h e . e q u U i b r i u m _ c o n s t a n t  Z~:_nnd tam~r_amreJsL~_~ . . . .  :_____ . . . . . . . . . .  : . _ 5 . _ :  ~ : .  __._~ . . . . .  _ _ :  _:: ____: : :  
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4 1 ~  BIBLIOGRAP~HY OF FISCHER-TROPSC~ SYNT~HESIS A>,'D RELATED PROCESSES ":::" 

S m e u ~ z ~ o ,  K . B .  ~'ee abs. 3366. Effec t  o f  the mag'netizatiou in different directions o R  : 
SHuff.x~, N. L gee  abs• 3761. the (111) Fe~0~neutron-dfffraction peak is shown; The : i  

• pronounced dependence o f  neu t ron  scat ter ing intenslty:~ 
3179. S H ~ ,  N. I ,  M-r~ACHZ% K• 3I ,  A~D R0ZHDZS~- on ~nagnetization direction sugges t s  tha t  the  re f lec t ion :  

w~mr~t~'A, I .  D• [Hydrogena t ion  and  Dehydrogena-  migh t  h a v e  interest ing appl icat ion as a fns t -neut ron . . ,  
lion o f  Hydrocarbons  W i t h  Low-Percent  Nickel Cata- shut ter .  In  a s ingle-crys ta l  reflection la rge  neutron ! 
lysts .]  Doklady  Akad• N a u k  S. S• S. R., c o l  72,1950, cu r ren t s  a re  at tainable and  rap id  field var ia t ions  with .:.. 
pp. 91:[-913; Chem. Abs., c o l  44, 1950, p. 8332. t h e s m a l l  fields required fo r  sa tura t ion  of  single e~YStal~ 
Ca ta lys t s  with.  Ni contents  of  0.12~--4% w e r e  pre- can be achieved in this or  o ther  members  ,of the  : errite 

pared by  40--45 rain. impregna t ion  a t  30=--35 ° of  1 ~ni series. 9 refs .  given. 
:~ ac t iva ted  cha rcoa l  with 2 mL solution of  NI(NO~),: S~rl;~:z 3". F. ~:ee abs. 50, 83, 833, 834, 83~, 3 6 ~ : :  .~ 

arYing a t  125 °, and reduct ion in H,  a t  330 °. H y d r o -  . . . .  i: 
genat ion  ( I )  of C,H~ was  ca r r i ed  out in a St ream Of " SCI~ULTZ,  3*. F•, SELIO~fAN, B., Eelk~y, 3*. ANn'I~: 
excess ~ a t 1 1 5 ° - 1 7 6  °, space 'veloci ty  0.025-0.2 L pe r  1. AZnDZasO~, R. B. Studies  of  t h e  F ischer -TrsPSeh  : 
ca t a lys t  p e r  h r . ;  dehydrogenat ion  (1I)  of  cyclohexane Synthesis .  XI I .  Composition Changes of  Nittided :~': 
a t  Z0fl°-302 °, space  veloeity 0 ~ . "  .(I) proceeds to a l r o n  Catalysts  Dur ing  the  Synthesis. ~ee abs. ~3b. ~:~ 
signif ieant  ex ten t  w i th  ca ta lys t s  containing 1 ~  Ni. or " S c ~ L ~ z .  3*. F., SE~n.~n~', B. ,  S~AW 
more ;  t he  reac t ion  is j u s t  ba re ly  noticeable w i t h  0.5% : AI~rDERSO~'I R. B .  F ischer-Tropsch:  Synthesis.  X L  ~)~:* 
• Nt• I n  ( I I ) ,  t h e  initial ac t iv i ty  of the ca ta lys t  var ies  Effect  o f  Nltr iding 0U 3 TYpes of I r o n  Catalysts. £i!i: 
v e r y  l i t t le  w i t h  the  Ni content ,  Varying f r o m  0.5-4% ; ~c~ abs.  83a,  : : ~ , :~  
wi th  the  p rogress  of  the react ion,  t h e  ac t iv i ty  of  the S~u-~ovs~,Ax.;,, N.  ~cc abs. 332. : ~i 
ca ta lys t s  f a l l s  rapidly,  by  a f ae to r  of 3 -4  a f t e r  2,000 
rain. I n  r eac t i on  ( I ) ,  t h e  degree  of hydrogenat ion  is  -3183• S~zv,d~zzR, i .  [Use of  the ByProducts o f  the i :i 
Vir tual ly  independent  of the  t empera tu re  a t  120°-176 ° Groznenski i  Acetone-Butyl Alcohol Factory.]  3*our ' ] 
and  is n o t  affected by a va r i a t i on  of the space velocity Chem. Ind .  (U. S.  S. R . ) ,  col. 12, 1935, pp. 345-349i. 

: by a f a c t o r  of  4;  under  these  condit ions,  i t  ' a t t a ins  Chem. Abs.,  col: 29, 193~, p. 7571. _ : 
: 100vs. : F u r t h e r  increase o f  the  space velocity by a Product ion of M e 0 H  and  d ry  ice. 
:. f ac tor  of  8; lowers  the degree of  hydrogenat ion  6~--70%. :~ . : : :SzcK~A.~ D :V '  g e e  abs  3342 : . : , 

At: constant~ space ve loc i ty  of  0.06, the ac t iv i ty  of  the  . " ' '  :~ " : ~ " : ' "  .: : : i 
4 %  Ni c a t a l y s t  main ta ins  i t s e l f  a t  a ' near  100% level 3134~ Smuwxcx,  N.  V~, .~.~'D B±~LEX R W S t r u c t u r e s  

: for  more  t h a n ' 2 5  hr., and  t h a t  of  the'2O% ca ta lys t  fal ls  of the  Metallic Carbonyl  and  Nitrosyl Compdunds: 
off only s lowly  . . . .  Prec.  Roy  Soc _(London), co l  :144, A, 1934, pp. 521-. 
3180. SHUnER, K. E.. AXD L.~.IDr~:R K 3* : Kinet ics  of 537; Chem. Abs. , col. 23, 1934, p. 4 6 7 6 . .  ! 

He te rogeneous  Atom a n d  Raclical l teadtions I• F o r  the Compounds M~(C0)~ . (N0)z ,  G ' [ ( v m + 2 y  
: : Redoinbi~ati0n of Hydi '0gen : Atoms: on Surfaces  . r b 3 z ) / x ]  = ~ - - 1  ; (.~ ----atomic number  of M,  G = a t o m i e  

. ' :  .]'our: Chem.  Phys.: col, 17,1949; "pp: 1212-1217 ; chem.  : ' : ; n u m b e r  Of the  next i n e r t  ga s )  :" ~o r  carb0nyls ( z = 0 )  
Abs. ,vol .  44.1950, p. 4760. : : : : t h e  htnding must be .~[---C-=--O:,M-.; i f  $- -1 ,  t h e .  
D a t a  On t he  kinetics Of the recombina-tion Of H =link i s l inea r :  x=3~ t r i angula r ,  w=4,  t e t r ahedra l ;  a 

a toms on v a r i o u s  types  0f  su r faces  are  ana lyzed  in the CO is on each edge. The  c rys t a l  s t ructures  of  Fe, 
light nf  t h e  theory  of.absolute react ion rates .  Expres-  (CO)~ and  Fe~IC0)= are  compatible With thiS. For 

"ntrosyis ,  the  binding is ,~I---N°~=0-: ~Teaxly all si0ns a r e  de r ived  for  the recombinat ion coefficient and  
the. i ls t -order-rate  Constant, :enabling tiiese quant i t ies  ~ the ca rbany l s  an d a g rea t  manyln i [ rosy l s  obey these 
to b e c a i c u ! a t e d  On tbe basis:Of postulated:~nechanisms. : ~ru! es. : :~ : :  : : • .: : . -: • ~ i : 

: The  exper imen ta l  ac t ivat ion energies -a re ,cons i s ten t  : : ~: SxDdRdV,:N~:V~: god ab~i 2757, 3364, 3385j13333; ::. : 
with  e s t i nmtes  Using eitlier Hi rschfeh le r ' s  rule  Or a n :  '3185 ~ S~m'F.a'~s :~: ~ D  H,tGz.~: H :~A ~ ' ' ' :  ~ 
expression Utilizin,- t h e  exper imenta l  desorntiou e e l -  : • ' - ' , -  . . . .  " " -', ~ -to u*a~y o~ uoum~ 

" ~ ~ ~ - to Absorb Hydrogen and  Ni t rogen . ]  3*oUr: Phys. q~eran, re: F o r  the react ion on dry:  Oxides and  d ry  : ;  : Chenl (U  S g R ] re !  lt~,o h 1~.)1 nn o.o~7-240.- : 
glass, good a g r e e m e n t  i s f o u n d ,  assumh~g tha t  reac t ion  : " Brennstoff  Cl~em ~:oI "15" 1~J3"4: '~) '~ '  ~.'h~m A'h~' 
occurs be tween  a ~as-phase H a tom and an  adsorbed H ; 1 ~- " ^ : -  " ' " "  " " " ' ~" - -  ; ~-~'~" ~ ' ~ "  
atpm; the  adsorp t ion  b e i n g o f  t he~ ' an  der  w a a l s  type ~ :o.  z s , ± v 3 ~ , p ,  6,vo. : : :  : :: ~ . : :  : :: 
a l l o w  tdmpera th re s  und chemisorpt i0n  a t  hi~ber ones. ': . !  P a r e  CO powder  was f i rs t  reduced with H,  a t  $00 ° 
Tim mechanism" of  Surface poisoning bv:wate ' r  vap0r.  :< :and tlien a~: the same, te~nperature  in a quar tz  absorp- : 
I s  not  due  to ti~e necessi ty for  de.~orbin,~ t l e  w a t e r  t i 0 a  flask St i r r i"g  for i0  d a y s .  Fresh H :  waS"tised - 
molecule ~ -In the h igh- tempera tdre  t:e-,ion~it is due to :.:: continuousiy to measn re  t h e ' a b s o r p t i 0 n  a t  -various 
an  inc rease  in act ivat ion ener -v ,  the  {necbanism be ing  tempera tures .  The Vohmie of  the  free gas: was  de- 

S: ~SOrH~ H ~ H ~ l : e 2  e ~ e : n a f  tPea~ [ ! ~  ~ ? i ~ ,  !~iSedne ~ " i i ~  lr~ i ~]i~° ~ mp~e:!etSdell~:~m:o~ptmhhei ~ p  ~ i  i 

' der: W a a l s  adsorbed  H a tom above the Water  layer  : 100 g'ni. Co :u:ere absorbed. A t  v'~ried pressures: the  ~. 
• 318 i :  SHu~m C• G Pr0ductioa: of  H i ~ i ~ : P o l a r i z e d : : : i  amdunt 'abs~)rbed was proport ional  to  the sq  . root  of 

N ~ n e ~ ,  ~ , ' ~  h~ r ~ ,  ~A,,:--~ . . . .  " ~ A_ •-. ' t he  p r e s s u r e  The '~bsorb'tbiiitv Of "technical Co turn- " 
ne tm C r y s t a l s .  Phys.  Pe r . ,  col. Sl,: 1951, p. 626" :. I.ngs cpn t : amm,  ,.5.% Fe  w a s  the  same a s wxth pu^~ 
Chem Abs . ,vo l .  45 1951 p. 4 5 1 7  - : ' : co. ~,~ ~s v~rtuauy *nsomole" in Co up t o  120u °. 

• ~ .  _ _  .. _ ' '. ' " . . . . . .  A compar ison of H~ absorpt i0n~for  Fe  Co and  Ni  
~mno.cn~oma~.m eeam:of  neu t rons  (k=1.204.4.)  was  -showed t h a t  absorbabili ty of  Co Up re 900 ° is only a 

renec~eu f r o m  rne  (2zo) p lanes  of  a magnet ized -s l ice ' little less t h a n  that  o f  • Fe - above  bOO ° t h e  difference 
of /e tTs ta l l ine  Fe~O~ w i t h  the  slice set  in t ransmiss ion  : becomes greater ,  because he re  the 7 Fe with its higher 
or ienta t ion  a n d  w i t h  the magmetizat ion ,~ector perpen- ' . solubilitT appea r s .  T h e  absorbabi l i ty  of  Ni  ~0r H.. is ' 
"dieular tO t h e  p l a n e  of  scat ier lng:  The  reflected beam ~ ' Considerably/greater  than  t h a t  o f  F e .  The  ma~gnetlc 
was  lmlar ized100_.+5%. " ' • t ransformat ions :  With any  of : : the  3 metals  h a v e  no 
3 1 3 2 . . s ~ ,  c .  G.,Wonr.A.w, E.  0.  A.XD STRA~s~'n W A notewor thy  effect o n  t h e  H~ absorption. 'The  differ- 

Magne t ic  S t ruc tu re  of  M a g n e t i c  a n d  I t s  ~Jse" in - ences In the properties of Fe .  Co and NI w i t h  r ega rd  
S tudy ing  t h e  Neu t ron  Magnet ic  In te rac t ion  Phys  : to the absorbabili ty,  a r e  Co~:rela'ted. wi th  the  Various : 

.... R e v . , y o l  81, 1951, pp. 433-484- Chem Abs "COl 4~ "~ ": erysta l  s t ructures .  : 
:~ ~1951 _ph:4~02. • ' ; : ? '  ~ '  L " 
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LITERATURE ABSTRACTS • 4 1 5  

• S ~ c o x ,  A. K.  F u t u r e  nf Synthet ic  DetergentS 1j.00°. Increas ing  the  r a t e  of introducing ( I )  did not  
Relat ion to the  Petroleum-Chemical  Indus t ry .  h inder  i ts  ut i l izat ion a s  long as  the t empera tu re  was  

ram. and  Ind.,  1950, pp• 178--182. ma in ta ined  but  was  a h inder ing  factor  a t  lower  tem- 
~view of  development  o f ' syn the t i c  de tergents  by  pera tures .  I t  is  advan tageous  to use  ( I )  and  ( I I )  in 
of  fat ty '  acids f r o m  natura~ fa t  to synthe t te  fat tY proport ions requi red  fo r  making  a product  of  

f r o m  nonfa t  mate r ia l s  such as  ~e t ro leum par-  H~: CO=2 .  Use of  too much  ( I I ) - h i n d e r s  uti l ization 
~s and F iseher -Tropsch  paraffÉns. Shows growing 
~d in the  consumption of  synthetic de te rgen ts  f rom 
fa t  sources and i t s  effect on the increas ing satisfae- 
of  t he  demand for  edible fats .  

7. ~ r ~ E ~ ,  B .  G.,  ~ n  K~SSn~R, R .  [Conversion o f  
arbon Menoxide by  W a t e r  VapOr o n  I r o n  Cata- 
rsts.] Ch im .  e t  ind. Special No. A p r i l  1934, l~p• 
30-3~7 ; Chem. kbs. ,  voL 28, 1934, p. 5626. 

of  ( I )  ; s m a l l e r a m o u n t s  of  ( I I )  increased decomposi- 
tion of ( I ) ,  giving finely divided C and a gas  of  h igher  
H ,  content. The  use of  ( I )  and ( I I )  in a water-gas  
genera to r  is more  desirable  t han  the  usual  process f rom 
both the rmodynamic  and  hea t  .economy viewpointS. 
Tabu Ia t sd  da ta  and  me thods  of ealeulation. 

S ~ z t ~ ,  3*. 8e~  abs. 3313. 
3190. SI~m~ET, R. [Synthesis  of Methanol.]  Pein-  

~ n ~ r d ' e r  to ascer ta in  the  p a r t  played by secondary t u r e s ,  pigmentS, vernis ,  c o l  S, 1931, PP. 1450-1452, 
i ~ c t i o n s  i n  the  cata lyt ic  conversion of  mix tu res  o f  147~-1473; Chem• Abs., coL 25, 1931, p. 3617. i ~ 

/ater gas  and wa t e r  vapor  over F e  ca ta lys ts ,  corn- General  discussion. . . . . .  : . . . .  " : 
~ r a t i ve  tes ts  we re  car r ied  out  with reduced  alumi- 3191. SL~tO~OVITCH, M. Problem of Synthet ic  Liquid 
10ferric and  with pig Fe,  b o t h  act ivated w i t h  K~CO3, ' Fuels  Under  P resen t  Conditions in Europe. Fuel, 
~ith the  following resultS: (1) a t  500 °, the  reduction col. 18, 1939, pp. 130-131; Rev. univ. mines, col. 15, 
) f t h e  :ca ta lys t  to oxide by CO alone Stops before 1939, pp. 109-127• 
Liberation of  metallic Fe.  (2) The  metal l ic  Fe  formed Genera l  consideratinh followed by  discussion of pr0b- 
~y reduct ion  a t  500" -wi th  H: alone is oxidized by lems eonfr0ntifig different  countries. I t  is c0ncluded 
H~O, so tha t  the  ca ta lys t  is in equilibrium wi th  the  t ha t  B r i t a i n  and  the  Uni ted  States domina te  the ' 
~aseous phase (3) T h e  C liberated by known d e -  s i tuat ion 
~ompesition of  CO on Fe  catalysts,  s t a r t ing  a t  500 °, ' ~ 
mn b e  gasified by H:O, so tha t  the homogeneous con- - -  .. gee  abs. 2033. 
~ersion o f  wa te r  gas over  an  Fe ca ta lys t  can  be con- ' Sz~m~s, H . P .  g e e  abs. 144. . i 
~idered a s  t!~e r e s u l t a n t  o f  several~ react ions taking : 3192 SL~'~En, L. [La te s t  L i t e r a tu r e  on 'Motor Fuels.] - . 
place successively in heterogeneous med ium (4) The  : ' I' Pe t ro l  Ztsehr  i col. 25, 1929~ pp 513--52~7 Chem. Abs. 
importance of the conversion reaction proper as com-." ' v01 ')3 1929 ~p 4043. • " . , :~ : = i 
pared fo the decomposition of C0,was determined ~ Com~ie~erev~ewWith oOTrefs ~ . "~ ~ ................... ~I 
under Varying conditions of flow, wi th  reduced F e  P - "  : ' " : ~ ' 

~and p i g , F e  as  catalysts .  (5) The  ca ta lys t  p repared  ? .  3193--V'-~y', .ht[ReoC~.n% l~2~rk__ ~n 2 l:~I3°.t~rhe:u~ls s] i 
frompig Fe hasalower efficiency than the precipitated • reeroL ~ese., .- , - ,pt,. -- • , • •, 

but the ., "Ycatalyst, secondary react ions a re  m o r e  in t ense  vo l .23  1929~ p. 1734.  
~in the f0 rmer  case than  in the la t ter ;  the i r  importance,  i Comprehensive i r ev i ew  wi th  :31 refsl to original " 
~'however, dccreas~swhdn  the r a t e o f f i O w  is increased : papers .  '~ ' . : ' ~ -= 
above a c e r t a i n  value.  (3) . H : S  exerts  a po i son ing  3194. SI~QIk, A. D: Finidized~C0al  Devointii iZation. i 

ac t ion  on the reducecl precipitated Fe  ca t a ly s t .  : (7) Power  P lan t  Eng. v o L  51 No.'l~) 1947~ pp, ! 1 2 - 1 1 5 . .  
~The degree 0 f  conversion over precipi tated ca ta lys t  
~varies wi th  the  fl0w • and exhibits a n iax immn f o r  a . T e r m  "fiuid devolat i l izat ion" is applied to the dis- 
ildefinite fiow~ Wliich i t se l f  depends on the temperature . ;  t i l lation of  gas front coal fiuidized by 'passage of gas  or  i" i i 'i 'i 
~he degree Of .conversion over . . . . . . . . . . . .  activated pig Fe also steam through a bed of the finely, divided.materlal.. . :. 
~,exhibits a nmxlmum,::whleb does not correspond to a ~ Ii~t~er~zew~hc°~IstSe~e~:'free~yf~l° ~ gnhpPPo~ucnt°inP*tP~s . 
minimum 0f'the secondary: reactionS, i : : : t ~ . . . . . .  : process f i0ws ' f a s t  enough l to  prevent  set t l ing of  the  , : • 
3188 . '  [Conversion" of ~ Carb0n ~ Monoxide b y  • larges~ part icles, .  The  coat:is  carr ied t h u s  into a vet-  -:~. i ~ -  

W a t e r - v a p o r  oa i r en  catalysts~] : z p r b v y  ~'stavu- tical; electricaUy hea ted  retor t .  ,Ta r . vap0 r  and gas a re  : '  ~: 
:: ~r~deck~, V~zkum U h l l v  Praze c o l  2 1935, pp. 1~[3--: quickly evolved, and  agglomerat ion of t he  Char occurs" : : :  

123; Chem. Abs., Vo1.:30,.1936, p..6163. : only to a slight extent  owing to pre l iminary  oxidation : '  : 
.'::T0 determine tl~e r0le of secondary react ions in t h e  ~ of the  coal and reci rcula t ion of about  the  same w e i g h t  " : 
process  of  conversion of Water gas :on Fe  ca ta lys t s ;  ~ of c h a r  a s  tha t  o f  the Coal=fed to the re tor t .  The  c h a r  : ' 
cdmparati~'e exper iments  were:bondueted on often usecl.,  i s  recovered bY cyclone 'seParat0rs ,  an&:the t a r  vapor  :: . 

iprecipi tated ferr ic  a luminum cata lys t  and  oa the c r u d e ,  a n d  g a s p a s s  t e a  cool ing;and condensing system-for" ~ - : . .-. 
~Fe~ both a c t i v a t e d  w i t h  K:C0~. T h e  oxide ca ta lys t ,  " byproduc t . recovery  ." : H e a t  t ransfe r  i n : the :  fiuidized ; : : - .: 
a f t e r  be ing  reduced to metallic iron b y  the  H~, S exi -  ma te r i a l  m a y  b e  neat~ly 6 :times tha t  0f /convent ional  :',:-~ :~ : 
:dized again  by wa t e r  gas. C obtained by the  decom- - coking, probably owing to-the:scrubbing~,action on the ' : / - ,  
:position Of CO On oxide contact  can be changed into g a s  fi lms surrounding the particles.  Ch~tr l eav ing  the , -~ .  
gas aga in  by wate r  gas ,  begln~,!ng a round  bOO°.. The  " fiuidizer system a t  temperaturesx'innthe rangeurners700°-800°m in " " 

in f luence  O f  H.S poisoning on: the  a c t i v i t y  of precipi- . : should b e  an- idea l  fuel  for  e:elo e b , ak  ng 
!tate-d 0xide:da{alvst Wasobserved  also.: : ~ poss ib l eve ry  h igh . r a t e s .o f  hea t  release~ F r o m  4 - 6 %  : :  
~139 ~X-~tz£ . B  ~G Cov~-An~=' F X~D z ~t~zr~A: E ~ : can  be  added to the overaR heat  recovery by the eliml: : :- : :~ 

~' ¢C'onversioa of ~Iethane in d ' W a t e r  Ghs Genera tor  ]" nat ion of  s tack losses associated wi th  the  combustion . . . .  . " 
: t " . ~ _ ^ .  o~ ::~: of H ' C h a r  o f l o l S O B  t u per  l b  c a n b e 0 b t a i n e d  :"..:" .: 

: : Mit t  Koblenforsch~-Inst. P r a  ~ V0h ~; ±wT,  pp• "z~t~-. ~ ~ :'~ . . . . . .  -'-" : ; "~: '^~di~i^n to 9 3"0-16 600 : : " 

: - -:- % : , , Pr ' " " " - "  S is removed f rom the  c0al b y  the process. 
}: : 1938; p. 770L " : _ : : 

~ i x t u r e ' o f  CH,: ( I )  and  s team "(II)  was  passed over  3195. S n x ~ ,  A. D., A~'D KRASZ N . W .  Synthesis of  - : 
~e0ke: in a water-gas  generatoi ' ,  s t a r t i n g  a t  1~200 ° and:,  Acetic: Acid F r o m  ~1etlianol and Carbon Monoxide. ' : 

continuing to not lower than  1,000% By wtrying Cond[: . Ind . .Eng.  Chem. col. 27,: 1935 Pp. 909-914; Chem. ~ '  
i lions and  proportions Of ( I I ) ,  products hav ing  H~: CO. Abs. CoL 29 1935, p~ 6 5 7 1 . .  : - :  . '~ :: '  
r a t i o s  of  1.02-11.76 Were obtained. T h e  mos t  impor- ca ta ly t ic ,  vapor-phase synthes is  of AC0H ( I )  frOWn . . . .  : 
t au t  fUctor tu practicable wa te r  gas product ion f r o m  M e 0 H  and CO under  p r e s su re  Was studied. The  reae- : : 
( I )  -was- the~tempera ture ,  which~should - be-more  than~ - - -  tion.g0es-at~ 300~--500~_ and  2,000-4~000 p~ s~i , .pressure.~_~ 



Under  thee s a m e  conditions, rec l rcula t ion  of  t he  e x i t  r ecourse  to tempering.  E a r l i e r  w o r k  on (1) ~ ; .  I 3209. S~tlTUi D. F. A~n BRA~TL'~n B. F.  E q u i l i b r i u m  
~rodue~ g a v e  about  2 t imes  t h e  yield o f  ( I )  aS t h a t  viewed.  I t  h a s  been considered genera l ly  that  t h ~ i ~  Be tween  l%fethanol, Carbon Monoxide, and  H y d r o -  
obtained n y  a once*throngh opera{2on. MemO is  1 of  t h e  a complete  c o n t i n u i t y  in the  d i l a tome t r i c  behav! gem Jour .  Am.  Chem. Sot.,  voL 51,1929, pp. 120-189 ; 
ma in  byproducts ,  b u t  since i t  i s  f o r m e d  by a r eve r s ib l e  F e  f r o m  o r d i n a r y  t empera tu res  Up to 700 °. T l  Chem.  Abs., voL 23, 1929, p: 1337. 
reaction, rec i reu la t ion  of noncondensable  gases  bu i ld s  su l t s  g iven  he re  were  obta ined w i t h  t h e  pbo[o~ Equ i l ib r ium C H a 0 H / ( C 0 )  (H-.) ffi a t  1 a tm.  over  ZnO 

l ts  concent ra t ion  to a cons tant  v a l u e  a t  abo~t  2 . 4 c ~  ica l ly  r e g i s t e r i n g  df la tometer  of  Montemart ini  3210) wns  s tudied  by a d i rec t  method  g iv ing  K--5.57)< Use  of  85go M e S H  i s  best. T h e  m a x i m u m  ca ta lys t  tern- Bosana .  A paral lelpiped (4.7 cc. in  voL) of elee. ~ ' a c c e l e r a t e  the  react ion and  t h a t  Ca, carborundum,  : a n d  the  4 Z n :  1 Cr  ca ta lys t  of Smith  und ~Hawk (abs.  
pe ra tu re  l s  400 °. 2.clive C i m p r e g n a t e d  wi th  H.PO~ t ro ly t ic  F e  w a s  placed in fused  Sn fo r  the  determtna. " ~ . ' ~ r a p h i t e ,  charcoal,  and Fe  did. 10 -4 a t  303.S °, e r r o r = 5 % .  F r o m  this  equi l ibr ium Value 
w a s  used a s  a catalyst .  I t s  l i f e  i s  i imited, owing,  tions. O the r  deta i ls  a r e  given.  T h e  volume as  regis .  ~ : ~  SLn~'K0, M . G .  ~ee abs. 305. and  the  h e a t  d a t a  of  Smi th  (abs. 3206), the f ree-energy 
presumably,  to volati l ization. : tered showed  a dis t inct  b reak  a t  370 °. The  san 
3196. SI~N,~TT, F.  S .  Oils F r o m  Coa t - -Po ten t i a l i t i e s  su i t s  w e r e  obta ined w i t h  a fused  F e  (C 0.04, ~tu ~ ? ~ , i :  I:!:. SzoNz, M . C .  gee  abs. 3100. change  is  A $'=--20,857-[-41.17 T log T --0.01423 T ' - -  

54.42 T,  g iv ing  16,070 cal. a t  700? K.  
of a N e w  Indus t lT .  l ron  and  Coal  T rades  Rev.,  vol ."  S 0.052, P 0.034%),  showing  t h a t  the  effect is nOt'd~e ~ . : ~ $ 2 0 5  SL0SSE, ~ ,  . ~ e  SOLVAY, - - .  [Electr ical  Dis-  

1934, pp. 139-140; Chem. Abs.,  vol. 28, 1934, p." to any  H :  p resen t  in the o ther  spec imen of  Fe  used. ~ charge.]  B u l l  Aca& roy. Belg., yol. 35, No. 3 ,  1898, 3210. S~IITH, D.  F., ,~D H~WK, C. 0.  Cata lyt ic  De-  
composi t ion of  bIethanol.  3.our. Phys .  Chem., voL 32, 3873. T h e  Sn w a s  then replaced wi th  mel ted  paraffin in OrderS:) : . ~  pp. 547-551 ; Chem. Zen t r a lb .  1898, I I ,  p .  421. : 1928, pp 415-424; Chem: kbs .  vol. 22, ~928, p. 1520. 

Various  me thods  (high- and  low- tempera tu re  carbon-  to e l imina te  any  possible effect of  t he  Sn, but  ~2thont:: ~ ' : . ~  F u r t h e r  evidence is p resen ted  tha t  CH..O is produced 
ization, syn thes i s  f r o m  w a t e r  g a s  a n d  H:, hydrogena-  l~.ate o f  decompos i t ion  0f CH~0H by 3 0  di f ferent  : : :  chang ing  the  results .  The  s a m e  d e t e r m i n a t i o n  
t ion of  t a r  a n d  coal) a re  compared  briefly a s  to  Yields c a r r i ed  ou t  w i t h  a specimen of  Mn-containing ~ n e a  ~ w h e n  a m i x t u r e  of CO.- and  H :  and  When one of  CO meta l l ic  and  oxide catalysts ,  a t  a tmosphe r i c  p r e s su re  i • 
of  motor a n d  fue l  oils. 0.07 b in  0.49, Si trace,  S 0,035, P 0.04%) s h o w e d , . ~  ~ a n d  H,  a r e  submi t ted  to the  influence of the  s i lent  w n s m e a s u r e d ,  ma in ly  a t  300o by the  dynamic  method.  

370°-380 ° but  n o ~ d ' ~  ~ ~nil~r~ ~ '~laV ~ ,~^~,-  - .  . -  ~ '~ . ;  _:: _ ~# a s l igh t  change  in direction a t  e lect r ic  d i scharge  . . . .  : The  methods  of  p repa ra t ion  and  the  composit ion o f  
~-. ~ ~ v a ~ v ~ e w  lnuusr--~J--me_wrouuction of  cont inui t  Sirovieh su O~L G a s  3"our. vol OlO 1935 nn 71.l 7 . ~ a ~  _ . _  Y. ggas ts  t h a t  previous  S~tART 3" S See abs  2216. - the  vur ious  ca ta lys t s  a re  g iven ZoO, m a d e  by ,~,miting 
Abs. .vol .  30,1936, p :~0-5 .  ~ ~ '  - 1 2 ,  ~ h ~ .  ny  o~ner worke r s  to obtain a t r ans fo rma t ion  a t  Rvao o ' " ~, ~r ~ ' " ~  ~ a ~ l  ZnCO:, m i x t u r e s  of  ZnO and Cr-.O~ in the  a tomic  propor-  
Review. T h e  v ~ , l  . ~ - - ~  - ~  ~.~ . . . . . .  a r e  due to the  effects of impur i t i e s  as  in the e ~ ' : ~  ~.~m~ovA, ~ . ~ .  ~ o ~ - ~ .  :?--~ ~: t i o n s 4 Z n : l C r ,  mix tu res  of Z n 0  and  U0.- n n d p e r h u p s  

per  m "  of  n'as co'nt~am;ne"2'~9~. ~ ~n~'a.ucar's~cr.l =~-'u~u--,g~--" _~ln h e r e  reported.  In  the  expe r imen t s  on the So~u~|.". ~ S~ZTH, A. E . .  S e e  abs. 181 . . . . . . . . .  also mix tu res  of Z n 0  and V~.0, and  of CdO and  Cr..0 . . . .  
" . ,. o - -70 . . . . . .  o~-/o ~ . .  -~aey o~ eement i t e  in  a~-Fe steels  conta in in  . . . . . . . .  ,~ - ' - -  ~ . . . ~  ~ c~ .q~  abs  437 ~ ould b considered ver  0od catal  s i s  for  the decom consist  a l m o s t  exclusively of  S t r a igh t - cha in  paraf f ius  f e r r i t e  i r . . ~, ~=~,* t l te  and ~ . . . . .  ,. ~ .  ~ . . . . . .  , e • . Y g Y - - ; : 

and  oledn s ; the i r  ant iknock vnluetherefore is 10W b u t  wi th  C O.n53e~neme, d~pers~°% a n  hyp~0euieet9id steel 3206 S ~ r r K  D. F Equi l ibr ium Condition in the For-  posit ion of C H , 0 H  into C() and  H:.  ~These subs tances  : 
: on  t , e  othe~ hand,  the synthesi  s c a n  be worked to' ~ ' e  r I t  w a s  h e ' t e d  a£~850'o'f'.[.'n~.~ ~ . f i ' u~"  r u.u~ w a s  used. | !~ i  m a t i o n  of Hydrocarbons  and  Alcohols F r o m  W a t e r  a~so sr~no~u o,e. goo~ c a ~ ' s ~ . , ~ o r , : n e  .~orraa~mn ~ 

exceuent Diese l  fuel,  In  addi t ion,  the  products can  b e  honized h a r t  w a s  ~ - ~  7'fJoj- '-~; ~.u_e external  decar- i . ~  : Oas. Ind  E n g  Chem.. vol. 19 1927, pp. 801-803; ~ , . ~ . ~ r o m ~ . a ~ e r  ga~. ~o...e , ~  . . . . .  , ~ . ~ . . ~ , ~ , ~ : ~ , ~  
conrer ted b~- f u r t h e r  t r ea tment  in t~  Inh~ |o .~ .~  ~ o . ~  . . . ~  ~ ,~o . ,  ~ ' ~ " ~  ~'~ ~"*~ ~ n n e ~  natt iness test ~ r ~ '  (~han~ ah~ . .~  O1 1~O7 n O7~q " also o~ ~ll~,-~r:~,~ ca~a.ys~s *s ~o a con~Iuera . . . . .  ~ - ~  
good oual i t~  A smal!  o '~n~i .~ .~-J ,  - - = : ; " C " " P  ~"~ ~" . ~ o  m u s e  ~o--~ ,  The piece the~i w a s  introduced i . e .  ~ ;  " ~ ? ~ " : "  . . . . .  ' . . . . . .  ' ~ : ' - "  ~'" : '" -~'. : dependent  on the h e a t  and  o ther  t r e a t m e n t  to which  

- ---  - - - ~  . . . . . .  ta~ um~ has  seen  se t  a f u s e d  Sn ba th  ke  t a t  30 °~--'-"" - - '~  :~ Sfiidv of  e Uilibrium Conditions in  t h e  react ions oe- . . up a t  the F u e l  Research  S ta t ion  w i t h  :the obtee~ o f  c0~]~ . . . . . . . .  :_ ,~P . 0 --~ (.heated ]u an  electric . "..~ _q~ .~ ~k ~ . . . . . .  ~=r f ,  w ~ w f ' . ~  :? : they a r e  subjected. The  spe~f ic  cata lyt ic  effec t o f p u r e  
developing t h e  process in this d i ~ , * ~ ^ -  . . _ ? . 5 . .  t~,:: ~t~u.eu tes~ ann rne mlc rograph ic  structure |[~. m'een u u  an t i  ~-~-. ~ t , L ~ , , ~  ~ -  :, ~.--~, ~ , ,  ~ : Cr-.0~ *s a b s e n t  m the Znu-~t '~u~ catalysts .  : y--ray : : 
3~9~ S - - - : . - - -  ~ ~ :. - -~  = ~  . . . . . . .  : : : : ~vere a e r e r m m e a  azter  288, 528; a n d  3;501 hr., a t  wfii,~h | ~  Me0H, E t u ~ l ,  anu :~nuJc t ,  conc m s m n ~ :  i x ;  ~ ~ , ~  = powder  photographs  i nd i ca t ed  tha t  in  t he se  c a t a l y s t s  . . .  / : :  

. . . .  "F-romaCoa~ '  ~ , ,~ ' , ' . . ~v  ~ x n ,  ,1_ G. : [ T a r s  nnd Oils  : ~me~  the ha rdnes s  was  216. 241, and  241, respeefive[~ ~( (  easier  to fo rm the I n g h e r  paraffin hydrocar?ons  t h a n  the  Cr-_O, does not ex is t  in  the ord inary  f o r m  ba t  i s  , 
19,>.~:~nv~¢.~_:'.~;~.~]r~-nemAsnfl;ijapaa],vol. 44, . . ~ u e  nncrograp! is  showed a progreesivelY increus~'~ ~ :  the !0wer  .ones f r o m  w a t e r  gas  a t  al~ t emperam~ e s , a n a  e i the r  amorphous  o r h n s ~ c o m b i n e d w i t h Z n 0  S m a l l  : '  
n . ~ a ~ . ~ , ,  ~--~-- . : .~ .~ry  ~ , a r u . ,  'vo_L 130 , 1925, :  ~i fomogese~cy,-bt.~t completion 0f tt~e Precess ' i s  vrevente~,  ~ there is  a much g r e a t e r  tenueney m r  u~e u.- ~o go .to n m m m t s  O f  CO-- were  p resen t  as  a byproduct '  of t h e  . . . . .  
~'b~.-~.~ly~,~.ao~g~ ~ _ ~ o . . ~  . . . . .  pp. 9v-96; Che m ~ o y  r e t a rded  diffuslon.  T h e  possibi l i ty  o f -ob ta in ln=  | ! ~  C 01 t h a n  to H~0:  ( 2 ) : t h e  .tendency_to f o r m  a r a m a i c  " decon*positi0n in v i r tua l ly  a l l  eases. 
~ - ,  . , . . . .  ,~ .  ~ .v  . . . .  : : s o m e  somcmn of eementi te  : i n ~ t _ F e  in'  th~  f i~la~,~ | ~  and probably  brancnea-cnam ann cycuc aYUrucar~o-~ . o ~  ~ 1-, = - ~ v v ~ ~:- , ~  ~ h . ~  
(.~en -- - O~IIT~ $-" x' IN0 IRST I~ z, eletl0 : eral  discnssi~m and compi la t ion ~if re levant  d a t a -  s t ab i l i ty  of  the  la t te r  with pe ' I r l i t ie  steels wag ~ [ ~  |~ ' .  :is ~ienerallv g rea te r  than  to f0mn s t ra igh t -cha in  e o m -  ' ~ "  " '~tr' ~," " ~ e-.~ , : ~"~ ~ ~ ~ r~h'2, ~ ~$2~" 

the  Bergius  a n d  Synthot  pr0ce~ses a r e  disc *ssed b r t e f l v ' :  l ished.  : . . . .  - - - :  : . . . .  | ' :  p0unds" (3) "the lower aleoi~bis esnno£ be formed f rom .~,.ccuro~ a ~ecnano~,~,a~a~:s . . . . .  n~; ~ng .  ,~..~em.,gjA. 
" ~ " -' : "' " " ~. I erut ires of " " ~u:~u pp ~u31-~.u~tu : (~aelu, ADS. %'01: "~t .tu~u~ : "" 3 1 9 9 .  S I o : , [ I ,  Ix[. AND I%VAMOTE T [ H v d r o ~ , , - e ~ ^ -  ~¢ : 3202; S r r T E N F I E L n ,  ~ L  Economic (')nl'ln~l- fn ~ ~:" water  g a s  a t  a tmospherm pre~su.re and  ten p . I : =-,_=¢,.. , • , - , 

• Acetylene.] 3"our Soc Chem In& (~ap~n)"~vo~"4~L thetie Detergents Chem Inds vol~'62~.'N~°~ i~8" |~ 3007 and above, wh~e' the h~gher alcohols can be ~,vo~v.. , - ~ -: i ~ c~' ,~ i ~ ~ ~n±o , .... " 
1938, p 401B ~" " " :~ , ' " ' • Pp 584--585 650 65 o 658" .... ' " ' ~' |~.' formed in considerable amounts wkn wa~er gas unuez uu.- ann ~.- l~ac~ ona ~nvz~r.-v~ ca~ys~ a ..... o" .... 

.... ~- - ,.. , : " . ; ..... |';, t~o~o oonditions • ~4~ the tesdenc~" to foru* all these form Me0H Cu and ~:i.u uu and ~t-u alSO react to - 
t,~ ~ ~yst for obtaining llquxd hydrocarbons and , : .An appra~snl:of the outlook for the various types of ~( onn~nnllnd~ falls rather ranidb" with increasing tam- give CO.- and H.., and eqmhbrmm may be closely ap- 
[-~, ~rom ~_-H: an d. H-. at:ordinary pressure.is a'mix-aetergents fr0m a ~ raw material s and cost Standpoint. : |~ :,~.":~,'~-t.~ ~ run,mum no'ssil)le Yields can be caldur . proached in the water gas renction. It was found ira- -:~ = "- 
~ure o r ~ ,  L'0, nnd Cr. : ::: ± ~  ,.s expected t h a t  witi~in a per iod Of 2 y r .  t h e  long-  : | ~ :  i [,~t~]~r~m t[~e va lues  bf K~(given i n  a table)  a n d  ( 0 ) p o s s i b l e  to de te rmine  which of  the  react ions comes n e a r -  " 
3200. Sins H :  S t ruc tu re  of a C a t a l y s t  ~ur faee  J , , u r  cnnin  a lcohols  •obtained f rom t h e  Fiseher-Tropsch Syn- ~k-=.-,:.-.-:.,; .~ the  free~ene~.Uv Vl~lues given should:  be  es t  equ i l ib r ium When t h i s  ca ta lys t  a c t s  0n  H.C0--H~0 ! 

ChenL Phys. .  vol. 16 N e  5 1948 !~n 490--195 : t. esm usm, ,  th e 0 x o  process will  be offerin= c0mpeli- | : .  " ~.~i~esoeoi.v On tlie alcohols and  reasonab ly  so on :the m i x t u r e s : -  I t  is  sugges ted  tha t  the formahOn of M e 0 H '  : : ..... - 
' "  M.athelrmtieal lOt*thud ig doeo,-'~..~ +~. ~ _ . .  . ~Ith su l fa ted  alcohols f r o m  o the r  sources It is | '  ~-a-^~: . - , .^ .o  - f r o m  CO and H :  m a y  no t  he:  direct  e spec i a l l y  as  a : "  . . . .  

: . . . . .  - - - - - : -  :~ ~ e ~ .  m e ~  ~ a z  m a g e s  ~t e s t i m a t e d  t h a t  long-chain mixed  alcdh01S - ~ ,,., u ~ w a . ~ - o .  : • i ~ a roach'ed : 
l~.SsIb!e t o  calcula te  r igorously  t h e  d is t r ibnt io  l of t i m  " : d u e e d  a t  a o ~ e  . b  ¢nm_~ ~2 • .~ . can. be pro- i "  3207 " Note  Concerning T h e r m o d y n a m m  Cal- s t eady  s t a t e  ~ pp . 

: adso rp t ion  energies  ~of file: Sites o f  a ca ta lys t  S u r f a c e :  : :  t h  t nteda~icol.~, ~::~y ~ . d  per  i s ,  ac: wn!ch pace  | cuiat io s " Ind .  Eng. C h e a l .  vol. 20  1928 pp.: 8 5 9 - 3 2 1 2 .  . Rel iabi l i ty  of the H e a t  D a t a  as  a F a c t o ~  
w h e n  t h e  adsorp t ion  isotherum a r e  knOWn if  the ad~ ~: : w ~ I S ~ o m o  h,~,:',~- ~ ~^pe:o~ s u r r a c e  ac t ive  compounds  | : : :  ~ a :  ~ e m  A b s  vo~ ~o 19')8 p 4339. : . . . . . .  : in Calcula t ing  Equi l ibr ia  Invo lv ing  Methanol.  Ind.  
s0rption: i s  localized nnd ~here a r e  no =ii~teractim s : o t h e r  c lasses  ~ ' ~ ' ~ i ~  m -p~,t*,~e: ~ u t a :  s o n p  a n d  with ~ :  ::i ~ ' ~  ' . ~  : o ~'  . t  ' " ~ . ~  !,:,::" ; . ._ , . ._  ,.., rr .~i..r. Eng. Chem. vol. 22 1930 p p .  634-635 Chem. Abs. .  
T h i s  method i s applied to a F rennd l i ch  •isotherm, a n d  ~On~ &" ~-~: - . .~- -~: !y  uetergen~s~ : :: : | : ~  : ~yntnesls  : o~ : , , y? roea rv~ .~ ,~ :~p~-L~e  ~'-.~.*~'~|,(,$['~s :vol. 24, 1930, p: 3408. : . . . . . .  : : 

t o  a new theore t ica l  isotherm, wh ich  reduces to th~ - ~ ~ " - Y "  ~ r r r m ,  :.u. Exotbermic  Reac t ion  : Techniques:" . ~  w a t e r : g a s  m c°n~Iaereu:  , ~ ' ~ . ~ " ~  ~ . . . .  v : ' :y~: .~=:  ':: r , ~  . . ~  ~ r ~ , ~  r . ~  ~n~ " :  . . . . . .  
Freundi ich  type  fo r  smal l  nress t i res  b, , t  ~ ,~blb~ ~.~:~-~_ : : ~etr01. P rocess ing  vol. 5, 1950 pp 1080-1082 | Stressed a s  an  impor t an t  zactor, fo r  free-energy • a~uv~ -?=~,,~ ?-  ~. e . . . . .  ~? ~,,~o: T.T/.  : :' ~ L : 
a t ion for  l a r g e  Dressures  I t  i~ ~'~.~t-. eh.~ ~ht~ ~o - E x o t h e r m i c  react ion toeh ,~ . .~ -  .,-~ ~, ;~ ~ . . ~  ~ alone w~l[ no t  t e l l  ~ h a t  species p~edominntes. ~ 3 2 1 3 ;  S X I T g ,  D. F., DA~ZS, J ,  D., .~ND REY~0LDS~ D ,  ~ .  :: :- 

: " t h e r m  , .-~,~-~-=. ,~ *^ - , - - c z ~ Y - - : ' " ' ~ z " ~  . . . . . .  o - :  : ~ ,  . . . .  .£^~.. ff .=-~-  : - - - - - - . , -=~ . . ~  ~,nssme~, . . ~  I : m e n t s  a r e  m a d e  o n  F r a n c i s '  calculat ions of the  f r e e  Synthes is  of H i g h e r  Hydrocarbons  F r o m  W a t e r  Gas .  : 
. - -  ~ , - ~ l ~ , a u o  t V :ll u l S t r l p u u o u  I u n c t i o u  t h a t - :  ~"='" ~t ,p , ,~-~vu to neaz removal  an(* co ltrul in corn- ~ • - - "---- '----' . . . . . .  '-^n o a n d  a lcohols  labs  ~ - - ~  ~ - -  .~,-^-- ~ . l  .>a ~oo.~ . .  am)~-4n4- ~,hem " 

: a~omic adsorp t ion :  o f  g a s e s : i s  e o n s , d e r e d  "a ls0 . :  ~ '  " .  A zed solid s r eac to r s  in the F i sbher :Tropsc l :p r0cess~ms  ~ 107.9), a n d  i t  ~ l~nteedoOUot::atth~snS~Ofuthe~m~ : .%.bs., ,:o!~ 22, 19,S, p. 1948. . . .~ .  : . ,  / 
3 2 0 i  Smo~:xcw G rl~'oi~'ni0÷nh~ '~1-.,,~¢^~ . ;  : ~ sec~:ed g rea t ly  to: reduce the, t0tal  Volum~ x¢-~ol in  ~ ~ . s a r a  orcea maus  . .. : : ,  _ . . . .  S tudy was  m a d e  of the  etfie*ency o[ m ~ e r e n t  cataiys~s 
: . . . .  t " . -~ . . . . . . . .  .v~m~ 0n O~ .... ~ ' " " - ~ ~ ~ ° ..... " " into constants wnere mt suosmnces ,nvmv~u - . • • . . ' . I ron  -0  ° snf] fh~ Pn~{hlne~ , ~ 1 , 4 ~ ^  # , .  - s u r f ace  requi red  Since a rocke mr,  e ie ~e~. f{ . l ]v  ~ :  equihbr . . in  producing hquld  h~droca~bons f r o m - ~ a t e r  ~es  a t  ~. 

t i te  in  = v . ~ .  ~ ,~_._  . ~ _ .  ~ ~ , ? ~ . ~ .  o~ cemen-  a n  exothermie  r e a c t o r  nnnlicntioll  ne ~l . . . .  . ,~ . . . .~ .~ , .~  ~ are  a t  the  s t anda rd  fugamt~ of  1 a i m ,  a re  more  . a tmospher ic  pressure .  U n d e r  t h e  best  conditions, w i t h  
• 6 ,4-688,  Chem A b s .  vol 13 1924, p 960 ehemleal  process reactor  d s s l . n  Is conmdered a ~ t e h a b l e  . - _ Co~ C u M n  c a t a b s t ,  66 ~m o f  o,]  ~ e r e  Pr0duced p e r  

r _ .  ' - -  • • • :poss*matv  • " ~ 3203 " rReol%- to the  Cr i t i c i sm o~ H ' m s  '±'ropsen , m w a t e r  gas  r , :7 . ' ' ' ' " 

: ~n a Prev ious  paper,  ~e ta l l .  i t a ISana ,  voL 1 4  1922 : " :  ; " : : : " ~ "  ~ ~"  "" " m n d t t i o n s f 0 r F o r  ~ " ~ " . . . . .  " • : - D ~A . . . . . .  PP. 3-17, ~ i rov i  ~ ~ d  Arinno de . . . .  ~ . . . . .  . ~  " . -~ '"  , : S ~ 4 ~ e o A s ,  G . T .  gev  abs. 2128. ~ of ~ iy  P a p e r  on the E q u i h b r m  Co - 3214. S ~ ,  D:  F., HAlve ,  C. 0.,  A.~D R~X.XOLOS . . . .  
ex i s t s  in  2"forms.  ~, ~)ne o f  these c~ lUled~ ,~s~s~a~ea~ .  : ' "  Sk'~x~-~-n, L .  C. '  Sec abs  155 156 3 3 i i  : ~ mar ion of  Hydrocarbnns  and  Alcohols F r o m  Water -  . Synthesis  of  H i g h e r  Hydrocarbons  F r o m  V~ nter  Gas. 

• magnet ica l ly  res ls tan~ and  in ' i t  C iS  s'uiuble in  ~he : '3204.'Sn~TER ~r  E v - " = - ~ '  " ~ " = ~  "L - | Gas.] B renns to f f -Chem.  vol .  9, 1928, pp. 248-z4~; I I .  ImL Eng.  Chem., vol. 20, 1928, pp. 1341-1348: 
s o l i d  s t a t e ,  t h e  o ther  t h e  s.--form i s  fo rmed  a t  370 ° i :  od  the'Dee~m~ositio-~"-~".~ ~ : e  o~ ~ , ~ e r e n t : ~ u r m c e S  R : Che~lL Abs. Yogi. ,°-2'); 1928, p. 4773. . . . .  B r i t i sh  Chem. Abs.,:1929 B, p. 82; Che m. Abs.; voL • 

. . • . , . - ~ • :, ~ . ~ - ~ . a n e .  dour.  cnem. ~oc., : : : ' • .  : o 9o9 $14 : 
, s  relat ive!y s o f t  , *s nmgnetm, but  does  not  dissolve C i n  : ~:ol. 109, 1916, pp. 160-164 ~ Cheiu A.b~ vol 10 1016 | :  Polemical ;  deal ing w i t h  eqmhbr*.um constants  ca l- .3 ,  ~ r ! P. • - : .; . _ ~ ~ ._ ~ ; 
toe  solid s t a te .  T h e  above and  o t h e r  conclusions a r e  : P. 1589. ' " ~ ~" " ' ' | 'culated by  S m t t h a n d  Tropsch  ( a b s .  3206 and  3449) i  C a t a l y s t  m a d e  from~copree~p~ate.a: nyuroxmes  0 ~ : 
confirmed in th i s  paper  by  f u r t h e r  r e su l t s  (1) on the  To  de t e rmine  wh~the-  ~h~ ~"--..-..~ ^ o ~  : = -~ ,^ .  ~ : .Smith's conclusion " a t  all  t e m p e r a t u r e s  in inc reas ing  Co: M~, :and C u  w a s  ~sed t o  synthesize hYdr0carbons : 
existence of .n .4. nn~n~" .e _'lTnO ~,,a~.~..;. .... ,~^--~:_ . . . . . .  -_ _ -= - = ..~*-~.,.~ w uecompos*~.~- m . _ ....... .~ . .... :^_ ~^ ~1~a;. ~ 1~,.ha,. 1~vfl.ne.n~hnn~ ~-nm m~v|fior| wnt~v --as a£ atmosnneric pressure ann e_xis~te~=ee 0 f a n  A%point a t 3 7 0  ~ indi~_ating polymorphic o f  CH,  in contac t  wi th  he l ied ~urface~ de ends u on measu re  i t  is  eas ie r  to ob ta in  the  h igher  hydrocarbons  f r o m  purified i w a t e r  g a s  a t  a tmosphe r i c  I 

:-~et~%~s~°r~o~'a.Y~,~--aa~.~.)--O.R • h e  -~I~°sslb~itY. °fL--- . th .  ~e_ki-n`d °f_~-u~St,p~e e-\'POS@.d,_PX:a'hether~e~is a flaPn{c'__ : • f r m n  watm" gas"  is  a t t a cked  by  Trepseh :  Smi th  f u r -  a t  t empera tu res  ab0ut  260 °. Space velocities 120-36~ . . . . . . .  i 
~ ,  ~ . . . .  ~ ~=-,~-~L~ m a x - e e ) v * r u o u c n a v m g  t*on of tile su r f aca  a r e a  only, the  g a s  was  bested to - |  --V tl~¢~r--explaing-his-dnta;-and-Tropsch - a d d s - f u r t h e r  _ _  w e r e  Used._-ExtensiEe tabulat ion i s m a d e : o f  the n a t u r e  

| Comment. : m d  quant i t i es  o~ hydruearbons  formed,  ~the ~lunntities . . . .  - - =  - 

( : :  .-va793r--54----2s = : : :  : = : : 
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, BESLIOGRAP]KY OF FISC1KER-TROPSC]K SYI~THESIS AIqD RELATED PROCESSES 

: 

view of  developments and  methods used to  produce 
e~2. S ~ r r s ,  A., A~n W'_onz~, L . K .  [Velocity of TranS- sevReeral synthet ic  raw mate r i a l s  as  gnsollne, rubber,  

. . . . . .  " ~:SS22. sMrrs, A., .~ 
of water gas converted, and their relation to the tern- 3217. S~ITH, F. Chemicals From Petroleum. Jour : l'i~ "Wetenschsppen Amsterdam'!, vet= 5,1903.PP ~ fats, etc. erature and space velocity. The quantities of oxygen- Inst. Petrol., eeL 32, A, p. 262 ; flour Roy. Soc. Ar~ ~ ! ,[~ formation Of Carbon Monoxide. L] Prec. ',Koninkl. 

• L7-424; flour. Chem. Soc., eeL $3, I IL1p~2 P- ~ o ,  8227. S ~[oLE~/', E. R., ToRRzY, R. hi•, AND KNTEL, L. 
a ted  products  fo rmed  were compara t ive ly  small. The  vnL 45, 1945, pp. 566-59& [~;~ A~. ~ad. Chemicals From Petroleum. P e t r o l  Refiner, eeL 26, 
percent of CH~ i n  the hydrocarbon product  was bigSer  Three lectures  are  recorded. Among the many :I~Y-~Iour. physik.  Chem., eel. 35, 1903, pp. 1.J,J-~l~. No 11, 1947, pp. 768=77~ A W ~ ! d P e t ~ . ° l ~ ; 4 ~ ' p l S ~  
the higher  the  temperature and  the more active the  products ment ioned in (I)  a r e  those from H~ and CO ~ "  m a s tudy of the cata lyt ic  actinn of Fe, Ni, and  12, 1947, pP. 7~-o~; cne  . ., . , ' " 

Fro ^^~  ,~n -~-~. Boudouard found t h a t  ~ ~ -~emicals f rom pe t ro leum 
catalyst. The proportion of very heavy hydrocarbons by the Fiseher-Tropsch synthesis., i(III) gives aa I,~o on the system ~t~v.~.-., ~,. ~m.~t wholl~r con- Production o~ sym*~ .... ," ~ --n N4".q lb in 19°5 to 
was greater  a t  t h e l o w e r  space veloci t ies  and the h igher  : outline f rom the Use o£ synr~ne~m ayurnearbons as" ~ -  o i n  contact w l m  v is . . . . . . . . . .  om an outpu~ oz ~v~, . . . . . .  - ~ s t  L000 , CO~ . . . . . .  ~ 5 o  the reverse i s  true.  has expunded f r  . . . . . .  ~Phe trend s t i r  i s  upwards  
temperatures .  At  the higher space velocities and h igher  fue l s .  The re la t ion  between the i r  s t ructures  and eflt. , ~ e r t e d  in to  Cv,  w m m , ^ ~ ' % ' t t ~ n  s of the action below almost  4 btiltonlb_, ln~ 'J f f .~w-chemicai  s The  F i s c h e r -  
temperatures, relatively more unsaturated hydrocar- ciency in internal combustion engines is discussed..%. • i n he au tho r s  examine ~u~ ~ • " h cata- wi th  addi t ion  o~ sew~=~ -~  " . 
bons were formed. .  At  260 ° and  260 space velocity, the  h hews the  a roxnnate r e l a t o  between octa - ~ T  cO is  in a metas tab le  condition. T e - " also is adding  many chemicals  to  the grsp S PP . ne ~445 ° when - -  . t 445 ~ 0bserva-  Tropsc~ process ed reduct ion -from 
hydrocarbon product  was 21% by weight CH,, 4 5 %  " numbers  and  t h e  number o£ methyl  groups m the ~: ~ was  finely divided N~ reduced a _. - '~  ~ th~ qs t  as is  evidenced by the  expect P . ~ r - 1  
enriching hydrocarbons  ( G e r m a n  Onsol), 349'0 motor  - " : ~ "  - o 1O ° a n d  340 ° inflicu~ea ~ u ~  ~ ~ * ' onstruct ion fo r  processing n a ~  paraffin chains.  . . . . .  : '~: ~'i ~ t i o n s  made  a t  206 , 3 ' ~ . . . . .  ~ n  constants,  cal- the 2 p lan t s  under .c . . . . . .  ~ ~hemicals f r o m  one 
fuel.  Tb e  yie lds  of hydrocarbons, exclusive of CH~ 2i8 S~ZTH G E P A x D  PALMEIt, H . F .  The Com[n ~ • ~ ' . .  t i0n w a s  unimolecular. ±n~ ~ - ~ , ~ = ~ , ~  a~_ rmtned  ~as The est imatea prouuc~m~ ~ . . . . . .  ~ ~er 
vury 92-156 ~m. per m} of H.--I-CO converted. Ab2O3 ° 3 Petroebem'ical Industry. Nat Petrol News, eel 3~, /~aClated from K=I/t log Po/$ P~-P~es'~n~-~.O00279 ' ~lydrocol plant aloueam~ount^S t° ~ll~"~2u~aUVan~'~atu~ai : ' 
and °-30 space-velocity, about 18% of the water gas was . . . .  hem Abe ee l  38 1944 e above temperatures,  ~ =  . . . .  " he acture oz ~ , ~  ~ r ~  ~ . . . . .  ' . . . .  " . . . . . .  1944, pp. 571-575R; C . ., , , , p. 6080. ~ : ~ ' . a t  th . . . . . . . . . . . . .  ,~,o1= Durin ~ these mens- T m a n u f  . . . .  " -~e,1 , t  length, and  ~t~ltst of . 
converted in  a stogie pass. . . . . .  ~ ^  "^... ~ n ~ n ~  eha ~mr~rtflne~_ Of netroleum ,~,~ :: " ~ 0  00186, ann  u .uu~, ,  ~P[~'-~: .%~.~,  ~ , a  ~ot decreased. -as  constituenr.s ~s ais.cu~-.~ .=L^- ~'~ ~ v e n  
3 2 1 5  S~rrrH D F HAwx C. O,  AZ~D GOLDEN P . L . :  . . . . .  vt=~, o . ~ =  . . . . . . .  ~ l ~ - ' i n - t h e ' ~  n-thesisO~ - ' ~  . ~'urementstheactivitY°ztaeca2~#~dduced for  the  me- ~ l a n t s w i t b  approxima~eprouu . . . . .  "~-~: ~ '~"  . . . .  a i r  

• . , , . . natural  gas as  raw mater a s y : corn- ' • h - otheses - ~  . . . . .  i l lusion x~ate u~ , ~ * - ~  
~Iechamsm of  the Format ion  of  H~gher Hydroca~- merctat organic  chemicals. ~ The 2 foUowmg Y~- - .  ~'~rst (1) C0.----COWO (with  3228. S~-~OL~CUOWSkq, R k D  ~ , ~  v ,L 6 o 1942 pP. 
bons F r o m  W a t e r  Gas. ~our.  Am. Chem. Soc., vm.  ° :~[[~ chanism of tne r e a ~ % : - , Z r , ~  , - ~ "  ~with imme a~-'~ Vron Cobalt  ~llovs r a y s .  ~ - . ,  - -  ^ - ,  ' 
52, 1930, pp. 3221"3°-32; Chem. Abs. eel. 24, 1930, 8~,ZZ~, G. H. gee abe. 422. ~ measurable velgctty),ent~_~l"~VCO~l_~i'-L'C+NtO , (2) : o39-544 Chem. Abs., eel. 37, 1943, p. 319:n s a u d r e a c  
p .  4755. .... : 3219. S~T~r,  H. hi. PossiMe Ut i l i za t ion  of N a t u r a l  ~ ,~:urable  velocity). ;  ~ec _ y,  . . . .  er case the °d  s tage - ~ . ~ i e s  of rates  of var ious  t r ans fo rmau°  -'~ : 
Exper iments  are reported tha t :  Show t h a t  cracking'  Gas for  the Production o f  Chemical  P roducts~.:Bu- . ~  C0-{-NlO=CO--~e~iui~.~vr~l~ana~e 1st but  i t  need not  tions~n Fe alloys seem to indicate t h a t c e r t u i n  elefm~n[s 

la an con reau of ~Hnes Inf. .Circ.  6388 1930, ~ pp. ; ,unem. . ~ . t a k e s  pmce m e '  q ~ - . .  ~ ~ ' ~  the s tages  is  " ~ ~ "re effect on tim rate of a l l u s i o n  o . of the h eav i e r  hydrocarbons does no t  p y .  Y - : _ - . .  .~.>.~, ~ , u . ~  ~ e  ve loc i t y  o£ on~ u have  a aeum . . . . . . . .  a acccierat- 
s iderable a r t  in  the fo rmat ion  of t h e  mixture of Abe., eel. 2~, 1931, p. 3 o ,  ?5 be assumea  ~ " ~  ~"- 1 s t  was actaally: NL and not: :  v - F e .  i n  particular,  Co shows a pro u ~ . ~ = ~ ,  o ~f dif- 
hydrocarboPn~s h igher  than CH, when the synthesm .is . Chart  shows the products  obtainable from natural  l i ~  lmmeasu:l~bwl~chTihewCatamt[~ed, lag  e f f e c t  B y  d~ec t  me~lSot~en~n: ° o a ~ u ~ o  n ~ c o n -  . . . .  . 

• carried out  On a Co-Cu-Mn oxide ca ta lys t  under tne gas by oxidat ion pyrolysis and chlm~nation, and the ~ j :  ~ e  . . . . . . .  ---~ion of Carbon fus ion Of C in ze -~o  a,~vj , ~ . - -  " n t  i s  . ; ' 
Condit ions ;described. ! T h e  exper imen t s  in: which  uses of each.  These products a n d . t h e  compounds de- . I ? ~ :  3~23 "----'-'-. [Ve~c~ty o~ : r~ .~zo~ '~ .~  Wetenschap- firmed, r and  an increase in thed~f fa~ : r :a°~esmC~e ac ~ " 

was  passed  over the eatalyst~ wi th  H.~, N. ~, or r i v e d  f r o m  t h e m  a re :  0 x i d a t i o a ~ w a t e r  g a s  ]~h ~e Monoxide. I I . j  z roe . ,  ~-^,., : ~.e.'~,:~. ~ u r  Chem established. An addit ion o~ " ~  ~ . . . .  ~ a  ~ : - 
~ CnOdicate t h a t  MeCO likewise is  not  a predominating : .MeOH acet0ne, formaldehyde (bake l i t e ) ;  p y r 0 ! Y S i S - - - ~ .  'penAmsterdam."v01".o'~v°'pP'P~-"!~: " tivatinnenergyfrnm32,500-3O,~0~ca~'co~.~r~e'a~ . . . .  

- in termediate .  ~I~CO is a lmos t  never  present i n  t h e  H=(NH~), C~.H,(C.-H~OH. C.-H-.CI.-, C=H-.(0H)=), C~H, ; ~ . ~  ~ S0c.,v01. 83,.I!,1903, P ; ° ' ~ ' :  : ~ " : : : - -~ :w~h F t o  an a lmos t  t w o f o l d : l n c r e a s e ° ~ : ~ e  ~ o n t ~ n t s  the- :- = , " 
o u s f r o m  ~ a t e r  as a loee  Pnlsmer isa tmn o£ isn re 1 a lcohol  C,H, (secondary Bu alcohol) ~ . &  hod reviously used, i t  was p r o w u ,  . . . .  - : : 1 a t  9"0 C concentration As~nig~er V : ~ "  __~_ :~  : : P r  d c t  : ~ : g  ~ • . . ( P PY . )., . . ' -.~ By the met  P • -° he conversmno~ . . . .  smaller 'xms p r o p ~ ~  ~ : ,  : 

or of h i  her olefin~ does no t  oceni C~.H~ a t  anthracene ahzarm)  naphtha lene  (rod1 o) C~H, ~ 1 ~  ~ " as catalyst  t h a t  a t  440 t :. accelerat ing effect of Co m = , ~ ^ ~  ehnt hath . . . .  
, C-'H~ . : g ". ,.. " : ~. ' .  • : : (  ' .  + ~ ' . % pumlceN~-C : ' " ular  r eac t ion ,  con- ":11 in view o ~ t n e : ~ a ~  . . . . . . .  ~:- ~ - :  
least m concentrations over !0%,, enters into reactmn. : (CH,CHO), .butadlene (rubber), C,H,, (resorclnol), ~ CO O..and C is an ummolec, -~ Na Co-is unusual, especla y • • n~ ~. ~ffeet on the 
upon the Co-Cu-hln oxide catalyst in the presence O f, ', C~H,'(saechurin), xyleue, and C black; chlorination., t~nt~o C~chenck and Zimmerman s stateme~ned -at ~In and Ni are known to have :r,r~uu ..... =U-- 
water gas, fo rming  higber hydrocarbons a nd  l a rge  CHaCI CH-CI-' CHCh and COb. ' . ~' ~ :  .r fact0ry t.eaeti0u cons tan t  could De 0o~u " : diffusioC of C ' ' " ' . . . . . . .  
qunnti t ies  of  O-coutaining compounds.  TbeO-c 0ntain-  : 3220 ~ a [ ~ ' ~ ' H  hi ~ ' o H o L L I ~  'W C Util ization ~ ~.~s owing to the fact  t h a t  atthistemper'~toU~oe~the~ :: "S~mVRo~;S~:,~,Y:O. geeabs .  3758 . . . . . . .  = " : : 

m corn ounds  dehydrate to a grea te r  or less extent,  . . . .  ~ : ~  ~,~ ¢~h~,~,~ -P~oducts Bureau O f  ~'~' :~0~-" is  r evers ib le  a l though ~ouuonara - - ~  ~-. ~ . . . .  ' ~" ~ k.wo P~er~x hi :Product ion oz , . . . . .  
p r ~ d u c l ~  hydrocarbons The  dehydrat ion i s - a c c o m -  : of Na tu r e !  ~ .~ .~ .= .~4~-~ - - : )~  ~ ,  . Petrol  e e l  20 l ' ~  r e ~ a ~ 4 4 5 0  CO can be completely', decomp°s~e~n~e~ 32~9. S~o.~ ,~ ' ss ;h~o~l"  ~cobOl and I t s  Improvement  

p a n i e d  b some polymerization ' The  extent t0 which :" : ~ ' : ~  ~ ' ~ , ' v ~ r ' _ ~ f ~ a ,  '~ :  ~ "  1 P0wer Corn' l ~  h'~n¢ : Sta rtin~ w i t h  CO-. in the r e a c u o a , , , ~  f . ~ s ~ . e r ~ - ' ~ ( ~ - - 5  ur In s t  Petrol  Teehnol ,  V OL ~-~, y : . . . ~ r .~. ~, . . . .  , ~ . ; ~ . , , . : . . ~ . t .  ~ Federa  " ~. _ __d C0.- .  ~ ~ ~ . ~  ~ r.~=._~. _n . - . 
- C,H~ enters  into t h e s e  reac tmns  does not cbange : :  miSsion 5 n n e  1946 1 1 " n  . . . . .  : | -~ ,  et  445 ° i t  was found t h a t  a f te r  Pr.o~°n~ea . . . . .  n~t be ~Y '~- - - - ~  n ,  o89-301" Petrol.  Tames eel. ~u j~o .  : 

• i above ~ • , , , ' ~ '  • . . .' - ~ ~. ni l i  r i u m  cou~t ~ . . ~o. '17o J . ~ , o o ,  ~ .  - ' . . .  , ¢  " . t ~ o o  la rgely  w i t h t h e  C~H~ concentrat ion when tills s . . . .  ~ ~ ~ .  ~ r~v" ~ a~n~ ~ a n  ~ " ~ was formed bu~ t he  same .eq • p ~ - . ~  out  wi th  ~ ~,no ~ o ~  n n  395-397' Eegmeerm~,  eel.  ~4~,,~, ~ . 
: a b o u t  10%, b u t  format ion of  theSe: intermediate .prod:  ' t~ewslon m ~}lreau o ~ ; : ~ l n e s . : n ~ ~ , ~ : : : , : : : ~ . a n ~  : ~ .  obtained as When the experimen~ w a s ~ ,  re~ucih¢ , ::' ~. : = - f f V ~ . ~ a s  2~Sur ~-ol. 221:1938, p. 6 ~ 5 : ; = ~ e r y !  . : : : : : :  . . . .  

ucts  depends qui te  markedly upon the concentration o! ~ : snows m grap~m ,orm u,~ g . . . . . .  - : ~ y ? ~ . ~ Z ~ * -  ~ | . ~  r n '  ~..¢~n 0n u~ing st ca ta lys t  oo~am~. . - ,  ~. . ~  ~ ~*e. - o ~  .' . ~ ~-.)~ '~n 483-484" B r i t i s h  ~ . e ~ .  
• ~ • ' t h e  henlical  roducts trial can be oomineu zrom na~- "~ . . . . .  ~ • o b n f0and ossime to  vm ASv, ~,,~,- ~.- ' . . . .  ' . w l ter  as: Th e  mechanism f o r m m ~  bydrocarbons may .. C P • . | ~ ,  w~ , ~ d ~  wi th  H-.. i t  has  n t e e  P . ^~. G u a r ~ k , ~  ~ . .  ~vn.  Chem .4.bs..eel. 32, 1938, PP~ 

: beregagrded as-follows: There is:s0me association of j :ural gas us the raw materlal. - ~ :~ .... |~ ~" "~';--"~'=benck .ind Zimmerman's results, anu no ~. . Abe., ±yon, ~, ~- ~.~, " " ' . . . . . .  

, ? - - '  : 

" p~-hnary hydroca rbon  products,  T l m y  may~!a te r  b e : .  : ~ Use~f0r S0ap manufacture  of tl ie Wax fract i0n ob ~ . | ! ~ :  Nic" . ] ~  ...... ~1 i-°74 "1933'p.:2362." : . , : " -  f u r  vapor  p h a s e ~ P '  - ~--~entecl and propert ies  of : : : : : 
-hydrogenuted  to form para f f in  hydr0curboes: o r  pass. : .. r a ined  d u r i n g  t h e  Fischer-Tropseh bydrocarb0n syn: : ~ ~ n e m :  ~o~:,.~:~ ::~_ , ~.:.,:~.~,k,~ nf '  H - : g a s '  0n ~ N i : a t .  : described; flow s[lee~soar~y~otor fuels of:octane ~Nos~ '. : 

: o n i n t o  the  products,~depending upon the experimenta ! : thesis is discnssed~: T h e  unpleasan t  odor  ussoclatea: | ~  i so the rms  for ~ne a ~  e isoba~ a t  760 ram. f o r  the products  a~'e: taou, ,~[s :imuracttcahie t 0 : c r a c k : t h e  ~:.: '  : ' .  

: .  c0nd i t i ons  o f  H ,  concentration, spae~ velocity, catalyst,:~ : : W~th: the synthet ic ,  fa t ty  acids m u s t  be remove d ~Y ~ :  300 o, 210 °, 123 , ann  xv ~:-"^ ,h~ained ~ Adsorpt ion i s  ,62-75 are procmcru. -_~~ __^~;.^~ directly" 'separation - -  " 
' " a n d  t e m p e r a t u r e  The mechanism" o f  H: formation.  ~ :  Su i t ab l e t r ea tmen t  before and  n b t : a f t e r  saponification~ . ~,~: this  temperature  range W ~rv =66"ram ~it is  rapid  and " Fiscber-Tropsch gaseous  p~u . . . .  . : . . 

r ' . . + , . . ,  : ~ ~ ~ c o • Between 10 and ~ " • - lean ras  and s team must  first  be made  bY con 
.: on a n F e - C u  c a t u l y s t z s e s s e n t m l l y  d t f fe ren t f rom t h a t  : :  :: . . . . . .  . ~ r  W v geenh~ 2325a . . . . . . . . . . . .  r ~ I ! ~  of _ t y p e s •  - . . . . . . . . .  w - a n d e a n i h b r m m  from . . . . . .  • • . 

" ? ;  i 
- w i t h  an Under tak ing  d i s t r i bu t i ng  gas to 'consumers i s  ? the necessa rgs t reng th .  . . . .  : - s . . , . • r I!~ ' Applleation of matrices-and IB31 :technlques :is dis- , -_. 

i~.~ discussed ~as a means for' disposing of the .plant's reduced greatly by increasing the thickness. At room ~ 8226. S~ou~xSr-/. K. [Synthetic i Raw hlaterlats.] sed lathe analysis of hydrocarboR mixtures b. 82 °- . ........ 
" I s The use 0£ cdi~e=bven~gas~as~aVraw -~ma~ ...... temperature~l-mm ~ Cu would be.nseffective as 5miles --r_~ ~ukrowniczu _eel 83,1938, pp:115-123, 149--161, c~'o ~ ~isonentane to toluene). Problems of mass : , 
: surp us ga  . ~ , , • u s-V .... 

terlal in the synthesis of 0it by the Fischer-Tropsch of steel, and I mm. AI would be better than 10 mile [~-:..Che[u:~bs., eeL33, 1939, P, !409- : . - ~-:'=-----~"':--'~ : : : --~"---"i~--::~ .... :------~-7--:--r- 
co.side , of Pd in returdlag this diffusion.' : i i 
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spectrometer ;  reproducibil i ty a n d  close spectral  simi- 
la r i t ies  require  f ract ionat ion of t h e  sample  by disti l la- 
tion. T h e  sma l l e s t  number  of £ rae t ions  requi red  seems ~I 
to be 4 and  the  la rges t  USeful m a t r i x  is  of  the 15th 
order. M a n y  of  the  observat ions f r o m . t h i s  s tudy a re  B1 
genera l  enough to be applicable to o ther  problems in 
mass speetrometry. - 

3231. Som'sss ,  C. X. [Synthes i s  of  F a t t y  Acids.] 
Olien, Vetten Oliezaden, vol. 26, 1942, pp. 245-247, 
275-279; Ghem. Zentralb., 1943, I ,  p. 1-131; Che~n. 
Abs., voL 38, 1944, p. 1731. 
Technical  repor t  on the m a n u f a c t u r e  and  properties 

of  f a t t y  ac ids  obtained by o x i d a t i o n  of paraffins in  " 
Germany.  

S O F ~ ,  3 L  A .  See abs. 1 5 9 0 .  

3232. SOLLmAX, ~k. L. Significance of Hydrocarbon 
Synthesis  i n  Wes t e rn  Kansas .  Oil  Gas ;Iour., vol. 
46, NO.  48, 1948 pp. 110-111 

- I n  the  bel ief  t h a t  the  process o f  synthes iz ing  l iquid 

" r . . h ~ . . . . . . .  . . . . . .  . . . . . . .  

: :~ nrrZP~TURE ~STa~CTS - :421 

3 2 3 5 .  SP~OHT, ~ I .  E .  ~ ' : : German  War t ivae  Aviat ion ~ced by hydrogena t ion  o r  synthes is ,  E t 0 H ,  C ~ +  Fischer ,  w i t h  Koch  a n d  MeYer, suceesded in producing 
b y  Hydrogena t ion  ~ ~L,, and  o ther  of  Coal. : iRuhrchemie .talFUy~ :..i)~. compressed fuels ,  etc.)  a r e  summar i zed ,  ca ta lys t s  t h a t  were  act ive a t  a tmosphe r i c  p r e s su re  and 

Ca . t e m p e r a t u r e s  below 200 ~ a n d  capable  of  r e t a in ing  thei r  C rack ing  Process .  U. S. N a v a l  Tech. MiSsion t & : : - ~ 4 0 .  SPS~eER, H .  ~L, A.'~n SvsT~c~, J . L .  Reac t ion  of  
Europe,  Rapt .  145--45, 1945; 4 5  pp., P B  1,6,57. e ~  : " ~ b ~  Carbon Monoxide  on Molybdenam Oxides. 5our .  ac t iv i ty  fo r  severa l  months.  T o  p re se rve  the  ca t a lys t  
Gas  Jour . ,  vnl. 44, No. 41, 1946, p. 124; BIOS ~i~se~ • ~ : ! . A m .  Chem. S , c ,  voL 56, 1934, pp. 2301-2306; Chem. ac t iv i ty ,  i t  w a s  found t h a t  S p re sen t  in  the  synthesis  
Rapt .  72, 1948, 45 pp., PB  1,657. = " ~ i A b s . ,  voL 29, 1935, p. 700. gas ,  which  consisted preferab ly  of  a w a t e r  g a s  contain-  

: . ~  ing H, and  CO in the ra t io  2 : 1 ,  m u s t  no t  exceed 0.1%. : 
Descr ibes  process fo r  c r ack ing  the  h ighly  Dlralfinte ~ ' i '  ~o0~ r eve r s ib ly  is  reduced bY CO a t  500 °, b u t  the  The  product  obtained by th i s  l a t e s t  process  was  called 

F tscher -Tropsch  products  to f o r m  a a , m a x t m u m o £ o l  ~ -c ~'--,, i s  m a s k e d  by t h e  ca ta ly t ic  decomposit ion of  Kogas in  ; I t  eonsisted of gaseous  l iquid and solid hydro- 
fins f o r  chemical  syn thes i s  . .  • i n t e rmed i  ~ - -  a. synt/le~,, - I C e ~ :  ~k~ abou t  810", the reac t ion  proceeds s m o o t h l y ,  carbons composed mainly  of  s t r a igh t -cha in  paraffins 
s , l ind-alumina ca ta lys  t was  used,  0.7 apparent  s i ~ _ ~  ~ ~ v t t h  no  s e pa r a t i on  of C :  2 M o 0 ~ + 6  CO~--M~C-}-5 CO--. and olefins and  could be broken  down into  a se r ies  of 
uensi~y, w i t h  a space velocity of  0 1 yieldin~ a ~n~  : ~ l r o r  810 ° /f~ i s  ca lcula ted  a s  1.40 f o r  750 ram. pressure•  
~:~teorSniOn p e r p a s S  on a 340*-660 * F. F i s c h e ~ T r o ~ a  • .::: ~ ;  SeZ~CF-,Z, W . B .  ~ e  abs .  2010. fractionSto 30" c).C°nsisttnggasoline (30*-200"),°f low-boilingdieselhydrocarbOnSoll (200"~350"),(uP 

0nl y15[wag~slOe~nen, e ' 0 ~  w m e n  nearlYTh~ P~f::s2s0-w~asmm:70% w a s  olefins up to C, an',~ ~ . ~ ' ~ 2 " 4 1 0 -  ~ l ~  -~"  SpF~CEI~ ,V D O11 and  Smokeless Fue l  F r o m  and solid paraff in  wax.  T h e  exac t  composit ion of  the  
cataYl r er_mittent an~ ~.! f r ac t ions  i s  a funct ion of the  c a t a l y s t  a n d  of  the  oper- nl. P l a n  fo r  the  Deve lopment  of the  Carboniza-  
i ng  about  1 5 %  Coke -~ . . . . . . .  : 2 "  ~ ~ -  to#. c~es, show.;::, ~ don I n d u s t r y  Pe t ro leum (London) ,  vol• 6, .No. 11, a t ing  condit ions.  By  1934, the  p roce s s  had  reached  

• • ~ u~pv~,~oa, z r o u u c t  ais tr ibut io~ : / : ~ $ :  N^vember  1943 pp. 163-167. such a s t a g e  of  development  t h a t  i t  w a s  t aken  over  by 
w a s  as  fo l lows in  y~ wt.  of f eed  : Gasol ine C, tu about : " 
320" F. 6 -8 ;  C~ 7.0-9.0 ; C, 10-12 ; C~ 8-10 ; C, ~ Process which  consis ts  of a comblnat ion Of low- the Ruhrchemie  A~G.,  and  a p l an t  w a s  constructed 

~-o 8- and pu t  in to  operat ion iu 1936 a t  0berhausen .  By 1940 
and  w ,  0.4-0.8 ; coke 1.2-1.6. " ~" ' C,Hf_ " ~ i t ~ p e r a t u r e  and  h igh- tempera turu  carbonizat ion to- German  ou tpu t  of oil f r o m  the F ischer -Tropsch  process 

' -~gether w i t h  a F i scher -Tropsch  oil synthesis  based on  was  e s t ima ted  a t  1,000,000 tons per  yr.  T h e  theory  of 
i the utiliz~ 
e f  coal 7.5 
3 f  
~ e f  

~ e f  

hydrocarbon fuels from gas and coal will be the future 
corners tone of  our  oil supply, t he  Stanol ind  0 i l  & Gas  
Co. has  under t aken  over a per iod  of  several  years  a 
v a s t  ProGram of  research  and deve lopment  to improve 
a n d  perfec t  the  process.  A plant  to process  100 mi l l i on  
en. f t .  of na tu ra l  g a s  per  day is be ing  bui l t  it* t h e  Hugo.  
t o n  g a s  field. Some general  de t a i l s  of  the  plant  a n d  

: i t s  operation a r e  presented,  dud c r i t i c i sm i s  m a d e  of 
the  Goverument ' s  en t ry  i u t o  the  production f i e l d ' i n  
competi t ion w! th  p r iva te  I n d u s t r y . .  

• 3236. ~ M a n u f a c t u r e  of  : Synthet ic  Buttel~ 
C I O S  Rept .  XXLXL-79, 1945, 5 pp., PB 23,753. T 0 ~  ~ ut i l izat ion of  i n t e r me d ia t e  products .  F r o m  1 ton 
~ e e l  199 ; U. S. N a v a l  Technica l  Mission in Euro l~  cwt.  o f  smokeless  fuel ,  50 gal. of l iquid fuel ,  the process m a y  be represen ted  empir ical ly  by the 
Rept .  144--145. . - 3 gal. of refined t a r  acids,  20 lb. paraffin w a x ,  and  65 lb. equa t ion :  

pitch a r e  produced• • T h e  ove r a l l  the rmal  efficiency , CO~-2H-.--= (CH- . )+H:O+4S,00O cal. : 
D u r i n g  the  war ,  a synthe t ic  bu t t e r  was manufae-  the combined process i s  70% (0~% i f  i t  is  f ound  I t  appea r s  tha t  the  1st  s tage  in  the  process is  adsorp- 

lu red  by tile Deu tsche  Fetts i i t t re  Werke  in Witten. impossible to dispose of the  pi tch for  p lant  f u e l ) .  A tion of CO ou the catalyst ,  fol lowed by  reduction to 
G e r m a n y . .  The  output  o f  f inished product  was  11,000 flow char t  ls  shown.  The  coal is  carbonized in r e t o r t s  carbide,  which reacts  wi th  the H :  ro f o r m  CH: groups, : 
l b .  pe r  day. T h e  p r oce s s  invo lved  the oxidation of  heated by  p roduce r  g a s ;  the  low-tempera ture  coke is  
Ftscher-TroPSeh w a x  paraffins a t 2 3 0  ° F. w i t h a  ~.~f-r~ 
ca t a ly s t  to Produc e s t r a igh t . cha i  n f a t t y  acids of C a ~  
C= and  the , r  eSterlfication w i t h  glyeeriue to ~yield , :~ .Or~ha :d : : e  s 

the ~ar, m~:~ed, 
~ i ~  by a d d i n g  wo 

all the  Outward appearance  of n a t u r a l  but ter ;  the  Same " .  quiremeats  of 
C o n s i s t e n c y . a n d  sof ten ing  Character is t ics  I t s  t as te  :,the 

3233. . :  Syntbe t ie  Furls: O i t  Gas  ~r0hr., vol. 48, 
No: 24,1949 :pp~ 86-88 1 2 5 - P e t r o l  Refiner  vol o8, 

" . o. 11, 1949,.pp. b'l, 83, 8o,.23S; ~Tour. Inst .  Petrol.  , 
• Technol:, :vol~ 1, sec. !~ 0e l , he r  1949, pp.:4--S.: ::. ' 

i P a p e r  preseuted~ ro the P a i r . l e a r n  Branch  e f  t h e  Consis tency a n d ' s o f t e n i n g  Cbaracter is t ics  ] 
: Amer i can  ][ ,Sti tute Of Mining dud  Met,.illurgicni E n g N .  w a s  p[ensaht  but ' s l i~ht l~ w a x y .  I v . . . .  . . . .  

n e e r ~  I t ! i s  esti  nuted t h a t  tl e U d t e d  States h a s  " h o s - i t a i s  - ' ~ ^ :  . . . . .  ":- - : -  t ~ a s  sold largely to 
" " ' " t, wuvre  *c was  m v o r e u  f o g  t e r r a  n d ie t s , ' and :  enough r e s e r v e s  Of pe t ro leum t o  Supply the  domestic tile r e m a i n d e r  w a s  uurchaked b " 

: . demand  un t i l  1.961 before it  Will need  to turn:  to c o a l  u . . . . .  '~ A 2. - v y the  A r m y .  The prod- : 
ub wu~ compet i t ive  w i t h  m a r g a r i n e  in price and cou ld  a n d  0it s h a ] e : :  By  19~o:the Na t ion ' s  pet roleum d e f i c i t  h a v e  b e e n  sold With a t , f i t  a t  aOc/~  , e e h o  ; 

*nay am0ufi t  to about  4z0 000 bbl Der d a y  and  increase . . ~ . - ~ ,  ~ -~ . .  ~ - - . ~  ~-  ~-~ p a c e  of  
' o around 1 - 6 0 0 0 0  bbl bv'1975 ? :here  is nothin~ t o  - ~ . . . .  * p " " g p "cos in t h e  same • 

' ' " * " '  - - ~ - ~ - -  . u larKeg Io r  na tu r a l  but ter :  dud n / t r g a r i n e  were IR~ i n d i c a t e  t imt :  construct ion o f  s y n t h e t i c  f u e l  plants  1.6 a n d  09  p e r  lb r e s p e c t i v e l y ( :  ( - g e e  a b s  2 1 7 6 ) - '  

. . . . . . . . . . . . . . .  - - k -  which e i ther  combine wi th  H.  to f o r m  CH, or  polymerize : 
:sold as  smokeless  itlei .anu rae  mgn-~empera~ureile CVthe. "~ : ~ith" fo rma t iou  of h igher  h',:drocarbons" . ~ The  ca ta lys t  " - 
:is used for  the  product ion of  producer  gas- to  a t  u s u a l i '  u ed indus t r ia l ly  con is t  f " T h  " : : : 
r e to r t s  and  to m a k e  the w a t e r  g a s  required i n the proc- gubr  ~ t~e ~ r0por t ioas l0O ~S ~0~ C~e or  Ol :  k~es~le : : ~  

0.2% ofedible  esters.fine~ d iv ided  a n  or. z n T h e  e s t e r i f i ca t i en  w a s  catalyzed w i t h  ess The  gase s  f z 0 m  tile r e to r t s  a r e  cooled to s e p a r a t e  used T h e  la t t  r e m  " ~" " " " . . . .  :" 
• '~ : " " i: • ' . . . . .  the . . . . . .  tar ,  m*xed,~ ~puntied,'" ' . . . . . . . . . . . .  t he  eomP0Sifioh i s - a d ' h s t e d  . . . .  e ~ nor oe used  a t  med ium or h igh.  . . . . . . . . .  . - : :  
m i x * a r e  w a s l r e f i n e d a n d  purified, g iThe,,us repni~ngtwttaester, and  . • .~l . . . . .  p ressure  s ince Ni  earb0nyl is f o r m e d  and  removed . . . .  ' i :  

by add in=  w a t e r  g l s  anu  s t e a m  Converslen ro m e  r e -  "to t h  s era 'be a u e  of tt x 1 ' " ' ' h ar=~rom ~' m e y s t  c s " s "o a t i l i ty  ". Under  low • 
quireme, ntsi°f't'he'Fis'cher'Tr°psc~'hp!a'n-t:-::T!~e/t-"onatedreto.~s s u , s n u e n m r e m o v e m e , , ~ c n  ~r-c t ,  : : :  pressure ,  i t  IncreaSes the degree  of Sa tura t ion  Of the: : : - ' "  : . ::  ; :  
the • ' ,  _ _ ~ ~• P ~=, :~  ~ . . . _  ' : :  :produc[  F e g h - e s g o o d  resul ts  : : £ t  t owpre~sures  f i l e  • : 

• the f rac t ions  a r e  reaneu  r o g e m e r  Wlm ~ae ~,mcnec- [old o f  h droc~ "oo~ is small" bur  aor tas  " ' ~ . . . .  . . . .  
[ Tr0psch 0 t l ,  and the :  final c u t s  a re  obtained:. F r b m  Yrease in ~Y~e-st;[~°. ' The  0nera~in~ ~e~m -~- . ,es , :~w~o,!~ : : [ :  

' 1 1  b e  b . . . . .  ~ s . ,  ~ . . . .  ~ . . . . . . . . . . . . .  
~ . t o n  of  ~Okm~iOO1[~:l..21~O~fc:1~er , g ~ c ~ u ~  : f t :  : : b e  h igher  thau  wi th  Co, and  tile q'atiO H..~ CO s h o u l d .  : -  : 
tamed th s ~ P , " - , " ' ' ~ . . . .  " be lower. The  products a re  uiore u n s a t u r a t e d  and  con- ' :  
ton o f  coa1+36o lb s t e a m )  of conver ted  g a s  g i v e s  a t a in  l e s s ~ a x  " & nex~ c a ' d  " ^ "  = ~ . . . .  " ' ~ corn osit iou " " " . . " ' ~I ys~ is repor ted bu t  an t  " total of 37~uu eu ~t o~ syncnesm gas  o~ P " a i m e d  ~ l i t hwb ich  ~ -r " " ' o ' "' " . . . . . .  - . -  : .... [ ' a u,  t 'act ion is obt'~ineu contninin,,  ' :'-. 

.1  C O + .  H-.. .%. conserva t ive  e s u m a t e  o~ ou  y m m  pet" 90 "~ of i s0butane [,7 le te n e ra tu re  " '  ~; o o . . . .  ~ " " 
: : Should begin i m m e d i a t e l y : .  By  t h e  t i m e  they are n e e d -  . . . . . . .  cU. f t .*of  syn thes i s  g a s f s  4 g m ;  represen t ing  a n  effi: .... t h ~ ° : r e s s u r e  abo~ e 100 au~l p ; w i t h  *aSn a b °  e . 00  ~ n d  : : -  ::=: ,: 
' ed t e c h n i c a l  deve lopmel t s . in  the d e s i g n  of plants and  • '3237. ---------: F u t u r e  Researc l r  . in Hydrocarbons ."  :clency 0 f 7 4 %  of  the the0re t iea l  yield, so t h a t  42 ga l  .:::~ na:- l~henes aml  Uomat i c s  ~ can be obtal~r~ er  ca~t.[~r~ _ . : :  

"- m e t h o d s  of : : :opera t ion  should l o w e r  the  construction Chem. and  Ind. ,  : .1947, p p  :24J.-042 . : , f o i l  (45  liquefied gas  22.5 motor  fuel. 15.0 diesel oR)  ' i s l a  ca t a lys t  a r . . . . . . .  ~,,!~ , e  ~nno ~:,;~ ~v,t~ ~ u  . . 
. . . . .  - ' : " ' -  . . . . .  ' w a "  w u l d b  brained ~ : I , y . . . . .  ~ a . . . r~ ~.  2 ~  , ~..~ v re~su re s  -'- expend i tu res  a n d  b r i n g  lower i n v e s t m e n t  costs~ end- :Abridgemen~ ~ef h paper .p resen ted  before the Ameri :  " ~ and 19.8 lb. 0£ P a r a m a  x 0 e o . . . - of  i00-200 a im.  a m i x t u r e  of  solid w a x e s  Is ob ta ined  . ~: ~:- ,  

- -  b l tug  synthe t ie£ue ls  tO compete With n a t u r a l  petroleum. " can Section of  the  Society o f  Chemica l  I n d u s t r y . .  I t  i s  | ~  3242 Science of  Coal  to 0 i l  Con~,'ersidn- ' I V  xxith a m p ~lp to 134" C The  F i s che r  Tro  sch ~" ' ' • - - . .  . • . . . , . , - , . . . - . p . -  
U s i n g  Present  designs,  the m0tor is t :Would  have  to p a y  bel ieved tha t  t l l e  cheapes t  Way of  producing liquid I:~' F i scbe r :Tropsch  :Synthes i  s. Pe t ro leum : (L0ndon) ,  synthes is  Was  or iginal ly  operuted a~ a tmospher ic  p r e s -  ~ . 
$0.15-0.20 m e r e  pe r  g n u  for  Synthet ic  gasoline. An hydrocarbons  f r o m  coal wil l  be: v i a  a Water .gas  reac- i i  vol. 7, !944,  P P .  90-94; Chem. Abs:, vol. 39,  ! 9 4 o ,  p .  - . s n r e  to c u t  down the f o r m a t i o u  of alcohols and  other  : - " "~ 

l ion a n d  subsequent  s y n t h e s i s b y  the  Fiseher-Tropsch .391. : ' . " : ~: : : :oxygenated  compounds b u i l t  has  been f o u n d  tha t  - -economic St,Jdy is  presented.~ : ~ n r i ~an 
. 3234. ; ~ . . :  Publ ic  Being M i s ! e d b y  B u r e a u  of Mines  reac t ion :  D i r e c t  hydrogenat i0  n of  sOlids is not yet to ~ :  . Other a r t ic les  in this se r ies  deal  w i t h :  Genera l  Co - . ce t a ' n  a d ' ,  *ages exis t  in u s ing  p r e s s u r e s  of 7--8 

~yumet / c  Fue l s  F~gnres. Nat. Pe t ro l  New~ -vol 4 ° : ~e coun~eo out  o f  competi t ion bu t  a t  this t ime t h e  | , ?  s iderat ions pp. 25--28 ; Low-Tempera tu re  C a r b o n i z a :  . :  utm. a m o n g  which ts the  r e d u c t i o n  in  s ze of the: : : 
. ~6o~119~19"~0, PlY. 16. "23;:0i! G a s  Jour. ,-~'oL'48 :No: ~rSChe:=Tr°psch-r_°ute is the  b r igh t e s t  h0pe for the'con ~ |~ .  tion pp. 3~:-~0 39 H~-drogenation of C o a l , . p p . 7 0 - 7 9 i . . : = p l a n t .  T h e  theoret ical  yiel d o £  hydroearb0ns  f rom : : 

, you, p. -~u: : . . anoqO or eo.a.~: l~ecover~ o f  oil f r o m  sha l e  represents . | ~  High-Tempera ture  Carbonizat ion,  pp. 135-139 ; Sum-. 1 en. m .  of  ideal  synthes is  g a s  (66.79~ I t : ,  33~3~  c o )  = ~ : : :  : 
Cr i t i c i sm 6f  the  1949 annual r e rmr t  of  ¢h~ . ~ , ~ + , , ¢  " ~ e r  pess tmli ty ,  but, a t  the  moment ,  i t  is  f a r t he r  | ~ s  n f r y  and  Genera l  Conclusions pp 184--186. T h e  ~de- i s  208 gin., but  in prac t ice  t h e  yield .dbes not  nor:  - " : 

o f  the  In*error I n  a r r iv in~  a t  cos t  e s t im ~*^~ n~ ~,~ f r o m  commerc ia l  r e a h t y  t h a n : t h o s e  uti izin~ either |:;~ veloDment of the  synthes is  process  began m 1902 w i t h  really exceed 140 gm per  m for  a 1-sta~e med ium . . . .  
the t lc  fuels,  t h e  B u r e a u ' s  fi~'ureS a r e  inndoe~,nt,* te f~ CIW~ o r  coal. . . . . . .  : • . . . .  ' " '  ~ .  Sabat ier  and  Sendereas  w h o  Inves t iga ted  the  r ea r -  p r e s s u r e  process  or  160 Gm. fo r  a 2 - s t age .p rocess .  Sen- ~ :. ' 
s t  . . . . . . . . . . .  . . . .  a ted  to s h o w  a b a s i s  for a r r i v i n ~  a~ ie=* --~;,:~-^~ 3238 s ~ a t < s  w j A.~-D : Y - , , x ~  D m- ~ w , . , o ~  | ~  tious c 0 + 3  H : = C H c J - H : O  and  CG-+~  H.=CI=L-t- eral  s teps  occur in the  m a n u f a c t u r e  of oils • (a )  Manu- 
es t imates .  T h e  Bureau  f~,"ures of  S0 0.q .,rid ~a ~a- . . .  F r o m  0xo Alcohols Inrl ~ ,  ~ h ~  , n ~r  ~a~o J ~  9 H O a t  '~O0"-°SO ° over a reduced ~Nt ca ta lys t  I n  1913 fuc tu re  of syn thes i s  gas"  (b) pur i f icat ion of gas"  (0) : -  ~ 
gal .  f o r  ltqnid fue l  f r o m  oil shale  a n d  c0at hvdro-~n-  pp. 605-670" Chem Abe ,2ol ' 4 3  ln~a '  ~ " ~ a 9 : ;  ' ~ t h e  Bad i sche  An i l l u  und S o d a f u b r i k ,  by. e m p l o y i n g  hydrocarbon • syn thesm (d) m a n u f a c t u r e  of  ca ta lys t ;  . : : - ' "  

_ t ree ,  reslM~dvely a re  ffrea'tl- oil* "o "~-^ -4., . . . .  : r - ¢  . . . . . . . .  _ - ~; ; : . - . ' ~ ~ .  eata vs t s  c o n s i s t i n g  o f  tile oxides  of Go Os or  Z n a t "  (el  d i s td ia t lon  and ref in iug of p r t m u r y  produc t s ;  ( f )  . • - • 
cemperativeindustriale~'tima~esof_~2.~'~or~l~,~ o f n ' e w ' ~ a ~ , ! ° n ~ ° n ~ e c ,  ae~,nlc~al, and  phys ica lp roper t i e s  : ~ ~0OOrand 100 aim. ,  obta ined a domplex m i x t u r e  o f  :fro.*her t r e a t m e n t  of products,  fo r  example,  c r a c k i n g  - :  
fue ls .  - I t  is  charged  tha t  the B u r e a u  i s  c o n f u s m : ~ -  ' Ox ~ , ~ . a ~  ,~-y,,~=,uy~ a,counts, m a n u f a c t u r e  d by the  . • ~',~ hydrocarbons and  thei r  O der iva t ives .  B y  i n c r e a s i n g  " or  i sonmriza t iou  of gasoline, convers ion-  o f  w a x  to  . : 

. . . . . . . . .  o . . . . . . . . . . . . . . .  v , e n n s  a re  conver ted  wi th  H :  and ~ V  " l i :  the pressure ,  the I.  G. F a r b e n i n d u s t r i e  A:-G. l a t e r  der - )  lubricants.  Each o f  these s teps  is d iscussed With :~ : : : .public by :bas ing : i t s  costs  onca l cu l a t t 0ns  tha t  are  "no u n d e r  high p res su res  in. *be p resence  of  a Co ca ta lys t  
: m o r e  t h a u  wi sh fu l  thinking."  T h i s  repor t  i l lustrates ' to aldehydes,  w h i c h  a re  then hydrogena ted  to alcohols.• veloped the  prOCess for  Syn thes t z thgMeOH f r o m  w a t e r  va r i e ty  of d a t a  and  a flow sheet.  ' The  capi ta l  Cost of  ': " 

t h e  need fo r  t he  B u r e m t  o£ Mines to publish d e t a i l e d  I n  thi  s . s t u d y  0 t o  alcolmls  were: redound w i t h  phi l / f l i t  [ gas.  F i s che r  and  Tropsch  in 1922, Using a u  Fe  c a t a l y s t  :. a p lan t  (lOO 000 tons per  yr.  o f  finished products)  : 
rea~:uou-ns or  a l l  economic calcul:.ltlons- .lncludln,~,, in -  anh~ di lde.•  " as  ~ell' as  :phosphorus oxychloride . . . . . . . . .  to form ~ 

v e s t m e n t  cos ts  s o  aS to" allow the  pub l ic  to cOmpare ' plast ieizers .  ~ : . . : : ~ - . . . .  .. 
Gove rnmen t  : a n d  p r iva t e  indus t ry  e s t i m a t e s  and to - 3 2 3 9  SPAVsT,~ [Mo~ot 'Fuels  ] 0 s t e r r  ChemfiZtg.,  
s h o w  clearly, w h e t h e r  synthetic f ml s  r ep re sen t  a ~0uad * v ~l 41 193S ',~-" ~ - - -~  n ~ t [ o h  ~ . ~  

: ' 0 r - a n  Unsound iaves tnmnt  : : ~ ~ ~ • , ,  , L . ~ . . v ; J - ~ v ; ~ r  . . . . . . . . .  =~:Abs~ 1938 B p .  
: SonvAr, ~ : See abs 3205 ' ' : 4 ! , .  . - : . . . .  . : : :  ( : , ~  

" ' ~ . . . .  " . . . . . . .  Product ion a n d  proper t ies  of  a Wide range  of mo to r  
: :  : : 8OUT~WIC~C; W. A . '  8¢c abs. 1099. fue ls  (benzine f c 0 m  petroleum benzol mot0r~fuels-pror-:.~. 

impregna ted  w i t h  K:CO, a n d  pas s ing  over  i r a  mLxture s h o u l d  no t  e x c e e d  £3,300,000 ( b a s e d  on 1938 p r ices )  : . : 
Of CO and  H= a t  400=-450 = and  100-150 aim.,  obtained a : or  ~7 3s. per  ton per  yr.  of coat consumed', ca lcula t ing . . 
product, wbich  they called Synth01, :consis t lng :of . a  4.5 tons p e r  ton. o f  f n i s h e d  product  s. Such i a : p l a n t , .  :':: " : 
mixture  of  alcohols, a ldehydes;  ketones,  and f a t t y  ac ids ,  a l lowing f o r  cer ta in  improvements  in  operat ion nnd :.. 
By  reducing the  p ressure  and  t h e  tempera ture ,  :a  less .  : des ign and  ! 0 %  fo r  deprecia t iou and  overhead,  should  • : ; :  ; 
highly oxygena ted  pr0duet  w a s  obtuined, b u t : t h e  r a t e :  produce gusoline and diesel nit a t  a c o s t  not  to exceed  : ;. .... : ~ 
°of react ion l ikewise ' : ful l  off, .making• i L  necessary:  t o  - :  9 d~ Per  gal .  Whe the r  th e F i scher ,Tropsch  prodess  i s  • - i: : = 
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.be detected in the catalyst in this temperature region P~,'wlth incr~ 
Above 370 °, the curve o£ % hydrogenation of CO versus ~:~epreesed 
t empera tu re  was  v e r y  i r regular ;  this is  a t t r ibuted to : ~ : ' ~ d  ene~ 
the  antagonistic effects of  the act ivat ing and  petsonlng ~ i ' l ~ l  S~ 
mechanisms.  T h e  change in the entaIy t ie  ac t iv i ty  o" ~ r - . "  =' 
Ni in the region of  the Curie point  probably  is n -~ ~ : ~  t l o n o  
re la ted  to the Cur ie  t ransformat ion bu t  depends  on ~ ~ : i : :  Z.tsenr 
the  spec*fie ea ta ly t i c  properties Of the  s tab le  phase ~ ~ "  Chem. 

to  carbonization,  i t  h a s  t h e  advan tage  t h a t  all  products  
a r e  va luab le  ma te r i a l s .  Al though  emphas is  is usua l ly  
p laced  nu the product ion of  motor  fuels,  i t  is possible 
t h a t  in the  fu ture  the  r e a l  va lue  will  be considered to 
be  i ts  use  in the m a n u f a c t u r e  of  synthet ic  chemicals 
g i v i n g  hydrocarbons,  alcohcls,  acids, es ters ,  organic 
solvents ,  plastics, and  m a n y  other  a l iphat ic  compounds 
con ta in ing  C, w a n d  O .  Coal t a r  would r ema in  the  
chief  source of  a r o m a t i c  compounds, and  petroleum 

increas ing  pressures  of  CO~ up: to  300 ram. and is 
by excess H:-. The  t e m p e r a t u r e  coefficient 

[ e n c r ~  of  ac t iva t ion  fa l l  w i th  r i se  cf  temperatUre~ 
S T ~ L E ~ ,  F . ,  ~ D  SC~ROZTZR, K .  [ D e t e r m i n a -  

of  t he  Magnet ic  Sa tu ra t ion  of  I ron  Ca rb ide . ]  
Ztschr. anorg .  Chem., eel. 174, 1928, pp. 193-215; 

Abs., e e l  22, 1928, p. 4349. 
Ballistic me thod  f o r  finding the  sa th ra t ion  value o f  

LrrE~TURS A B S T ~ S  " 4 2 3  

3258. S T ~ Z ,  H. ~L, A~u N.~sH. A. W .  H i g h e r  
Hydrocarbons F r o m  Methane. Nature,  voL 122, 

t h a t  tempera ture  region ; hence, the exis tence  cf  the ' i~ i !  
magnetocata ly t ic  or  Hedva l l  effect is doubtful .  ::the intensity of  magnet izat ion is described in detail ,  

:Including the  cal ibrat ion of  the appa ra tus  and the  
3248.  SPm~, L. [Soap Production F r o m  ~ i x t u r e s  of " experimental  de te rmina t ion  b f  the  va r ious  corrections 

Natural and Synthetic 01eflniC Hydrocarbons.]' 
~asopsis MydI£~ Vo~avk~i£ eel. 20 1942 pu 0~ e~. necessary. The results indicated that the method 
Chem. Zentralb., I943, I, p. 1120; Chem Abs:.'vo~.:~' could be relied upon for powders. Fe~C was prepared 
1944, p. 3864. ., • -~, ~rom pig F e  by  solution in 0.1 N cold H~SO,. "Tes t s  on 

extrapolation 
I:E~'0.46% . . . . . . .  

1928, p. 725 ; Chem. Abs., e e l  23~ 1929, p. 3212. 
Fischer 's  work  o n  t h e r m a l  daccmposition cf  CH~ 

wi th  fo rma t ion  Of h igher  hydrocarbons ( abs .  9~4) is 
confirmed. 
3259. ~ .  Product ion of Gaseous , -Liquid ,  and  

Solid Hydrocarbons  F r o m  ~Iethauc. L The rma l  De- 
ref inery byproducts wou ld  provide a source of  al iphatic 
hydrocarbons  and chemica l s  based on them. This- 
would  provide a basis  f o r  a cccrdinated  group of proc- 
esses feed ing  the  organic  chemical  industr ies .  
3243. S P ~ O ~ ,  H .  [Physie0chemical  Behavior  of  

Fischer-Tropsch Cata lys ts . ]  Erd61 u= noble ,  eel. 3, 

composition o f  ~Ie thane.  Jcur .  See. Chem. Ind., eel .  
48, 1929, pp. 1-ST ; Chem. Abs., vcl. 23, 1029, p. 1866. 
Under  suitable couditions, CH~ forms higher  liquld 

aud  solid hydrcearbcns  when  heated. These conditions 
h a v e  been found to be: short  t imes of contact  on the  
o rder  of less than  1 see. and  at  t empera tures  of  1,000 ° -  

. . . .  :this gave  12,400 gausses as  t h e  s a tu r a t i on  va lue  f c r  1,200". The  products  m a y  consist of  C2H~ C..H~ C4Hs, 
No. 1, 1950, p~ i0.  Various r aw  mate r i a l s  a r e :  Lignite eoking 0i1: ( b  : , i  !~./, where  J is the  intensity of  magnet izat ion.  B y  h igher  olefias, benzene, and higher  a romat i c  hydrocar-  
P a p e r  presented a t  t he  1949 meet ing  o f  the  Deutsche 200°-350°),  definite fract ions of c r a c k e d  gas  o i l  (b~ f r o m  2 specimens of  C steel conta in ing:  bons,  C, and H~. T h e  ~ conversion of CH~ into h igher  : 

Gese l l s cha f t  Mineral61wissenschaft  u .  Kohlechemie.  200o-325 °) w i t h  70-75% cleflns of n a t u r a l  origin or ' a n d  0.95% of C, respectively,  a n  average  va lue  hydrocarbons i nc r ea se s  rapid ly  wi th  increasing gas  • 
Aside from the pro'ely chemically limited properties, synthesized bY hydrcgenation of CO. Production of 1~:~:af 1 o 300 gausses was obtained. The authors, there- rate and rapidly reaches a maxlmmn at a .given tern- 
the physical or physient-chemical data for the behavior these s~mthetie raw materials and oxidation of the ~:~:foref'conelude that the most probable value for sat- perature. 
of  a ca ta lys t  is impor tan t .  Of special significance fc r  products  are  discussed. The  fat ty acids  produced are ~ ! n r a t i o n  is 4~r5=12,350 gausses. 3260. - - .  Product ion  of  Gaseous Liquid and Solid 
the  movements  occur r ing  wi th in  a re  t he  geometr ic  neutrnl ized a t  250°-3000 w i t h  amines  or  alkaline . ~  3252. STADr~'~OES, H.  [Raw Mate r i a l s  for Paraf f in  

. s~rueture  of  the ca t a lys t  g ra ins  the inner  sur face  a r e a  ear ths .  Tbe soaps a r e  odorless and conta in  no un- | ~ i ;  Oxidation in Germany. ]  Deu t sche  Chem.-Ztg., v o l . .  DischargeHydr°carb0nSon Methane.Fr°m ~Iethane.Jour. See.II" ActiOnchem. Ind.,el SparkvoL 
' a s  the  sea t  of  the ca ta ly t i c  reactions, and  the'  adsorp- sapenifiable mat ter .  4 practical methods o f  producing ~ ! "  1~ 1949, pp. 55-60 Chem. Zentralb. ,  1950, I ,  p. 2049. 4S, 1929, pp. 23S-242T ; Chem. Abs., voL 24, 1930, 

d o n  behavior  in the  presence  o f :  the  r e a c t i o n  gases. '  these  soaps are  described. ' | ~  Comprehensive survey  i s  m a d e  O f the  production p: 1070. 
:~Ieasurements of  the  geomet r ic  s t ruc tu re  give numeri-  3247. SPisrdz, - - .  [Af tar t rea tment  o f  a Cata lyt ic"  . and ut i l izat ion of  technical paraff in  for catalyt ic  Main p r imary  produc t  cf  the react ion iS C~.H.-, the  ~ ~ : : 

: e n l  va lues  for  the poros i ty  of  the ca ta lys t  g ra ins  and .  Cracking Benzine Wi th  Borylpbosphate or  Bleaching ~ oxidation and  the  recovery of  f a t t y  a c i d s  for soaps higher  hydrocarbons probably being fo rmed  by the fur -  : 
the  dimensions of the pores .  Tests  of  the permeabi l i ty  : Ear th . ]  F I A T  Reel  L--5, f r ames  549-553 Dec ~2 
of  the c a t a l y s t  grains~ w i t h  di f ferent  gases  show tha t  and s y n t h e t i c  f a t s .  Discussion is made  of l i g n i t e  ther  action o f  the  d ischarge  ou the C~.H.--Hs mix tu re  

1941,  PB 70,159 ; T O n i  Reel 299. '. - ! imraffin, h igh - t empera tu re  hydrogena t ion  paraffin, and  produced. 
g r e a t e r  amounts  of  H :  a n d  CO pass  through the g ra in  Tes t s  were ca r r i ed  cu t  w i t h  theobject  of  de te rmin ing  Fischer ga t sch  Some ins t ruc t ions  a r e  included :con-' ' 3 2 6 L  STA.XLZY; J. :KI Diffusi0n and S01ubility o f  Car-:  -: - i t h a n  m u s t  be the case  w i th  exper imenta l ly  de te rmined  
pore  radi i .  T h i s  a d d i t i o n a l  fl0w is cal led sur face  dif- w h e t h e r  or not an  a f t e r t r ea tmcn t  With borylphosphate cerning the qual i ty  cf  the paraffin- to be oxidized, ben in =-Iron: 'TcUr; Metals, voi: 1, N o .  10, Trans . ,  

: fusion~ I t  explains- the o the rwise  difficultly expl icable  : o r  bleaching ea r th  wou ld  raise the o c t a n e  number, of :=3253. STAOT]ZER~, :J. J.  Basic Pe t ro l eum Chemist ry  -1049, pp. 752-761; Chem Abs,  eel  43, 1949, p. 9004. 
fac t  t lmt  the whole c a t a l y s t  g r a i n  is utilized- by t h e  a ca ta ly t ic  cracking benzine: The resu i t s  did not Show .... for Refinery Employees : 1X: POtential  Sources  of  . . . . . . . . . . . . . .  - -' 
react ion,  al though the  pores  a re  filled w i th  the  'products a n y  improrement  of  the  af tcr t reatcd benz ine  over t h e  Liquid Fuel.  :Pe t ro l .  Refiner, e e l .  26, Nc. 3 ;  19~t7, :1 D~n~io : .  ~f.C:nEi~-Few~eyS deet~lrot~i.neodb~s~e~e:h~d ~- ; 
of  the  reaction. The  inne r  sur face  a r ea  Of a Co ra ta-  unprocessed benz!ne. : : ~ : :pp. 137-140 " " : . . . .  ' ~',~:~ ~he C f r 0 m - a  h ~h C Fe  Containin ~ 06S% C " :  : -~ 

! iys~ h e s  .m the magn i thde  of  10O m p e r  grn  In  the ~ ~ SPzvsz E ~'cc abs 1467a, 1468. Brief  r e v i e w  of methods of  producing subst i tute-  corresponding to fine pearl i te ,  into a n  essentially C-free 
r a n g e  of  adsorpt icn  m 'easurements  ~or de terminat ion  : S ~ i x ~ Z  H ' s ee  abs 3029a 3030 30~0a: " : . fuels := ~ . . . . . . .  . Fe  The diffusion of  O does not appear  to be  . .~ected - : 
~ .  t h e s n n e r s ? U r f a C a ~ r e n ~ , t h e  n ads2rpt ion of  CO and 3248. 8RIK.,XT,XX, B .  S. Reaeti0ns at '  the" Surface o f  ' 3264; ST.,~x~zu,.K. [Phencmena  ConneCted With R e -  by-grain size, deoxidation,  or smati  add!t icns of Se and  :: :: ( .  : 

• w'~s seen tha t  the CO~molectfle'i;m~=easr~r~e_~ laertes: ~ H o t  ~Ietsllic F i laments .  I.  The R e a c t i o n  CO-+ | ~ :  duction, Especial ly  o f  I ron  by C a r b o n  Mcncxlde.]: CO. The present  me thods  did not lend themselves to - -  : 
tl~an is  the  ~ "  mOleCule Cud t h e  tern ~ : '~ ' g*y  ~ouna H=~H=0~CO ou P l a thmm.  Jour. i n d i a n  Chem Soc | ~= Ann. Chim., eel.  82, 1851, pp. !36-141. : w a r d  deterndning if  D var ied  with concentration~ At  
appl ied n tim Flscher -Tropsch  SX nth~i~P~ie~wUr~hrna~ ge  :v°!:i~6' 1920 pp 031-947; Chem A b s  vcL 24 i930' : | ~ :  I t  i s  a s sumed  t h a t  the decomposit icn of CO on Fe  7250 the diffusion of  C is over  100 times as  fast  as  it  is - : . 

. . . .  . • : p "u~6 : :  ~ " ' )'~'~ " " ' ': at ion ~ , : i n a - F e  . " : :. . : I t rans*t lon range  of  nh:vsmal and chemi a r]~n n~i~n . . . . . . . . .  ~ results in carbide form . . . . . . .  . . . . . . . . . . . .  . . . . . . .  : • 
:: ' ~cc abs 370 : : ~" : - : Reac tmu  between CO.- and H.- on a P t  w i r e  a t  about • | ~ .  3255. Sr±.~nvno "W. A. Making Oil F r o m  Coa l .  Coa l  ' 3262. ST.<X~Zr, Y. K., Hosxz~ J. Y:, ,~xv HU~OO.;~ R . T .  . . . .  :" .:i 

i £~ . .  ~. -: :: : :  ' i "  1,000°:is  mfial01ecular except for the ini t ia l  fall ~n Age, eel ~4, No. 7,19~9 pp. 70-77..  Ox ida t i on :o fPu re I ron .  Trans .  Am. S0c:Me~ls ,  No. ' ! 
:; ~ ' ~ . . ~ P r n ~ z s ,  A. [ l~enn lng  o f  Coa l : and  I t s  Lique- :? reaction'  velocity w h t c h i s  due to poisoning of  t hemore  - {2~mnVf*h~nnivo nnvv~v of ullnl= and  nr'ocess devel0n: 5 1950 21 pp. Chem. Abs. ee l .  44 1950, p. "~Sn. ' 

~ac tmn . ]  Bra.ankchl~ e e l  26, 1927 , pp: 545-553';. : nc t ivecen te rSb~: theCO~orn ied :  P o i s o n i n ~ : a s e l i m i .  |~:men~t~'m-a-king~0]i')ro~n-c-o~l'ia ~/ecor~c~ance With th'e pur i ty  electrolytic Fe  (Puron)  in . . . .  : . .  
~uem-z~ns:,  v0!..21,~!'J:t~, p. 4047. : .  . .  . : na t ed  by prior hent ing  ia._vacno.=The r a t e  of  reactiou " : ~ Government  p r o g r a m  as i t l s  bein~ c a r r i e d o u t  a t t h e  . . . .  air:500°-900 ° proceeds by': t!m common parabolic r a t e :  ~ : ,~.-  
~ene ra l :  dzscussmn of  coal- l iquefact ion t h e  M e O H "  : was  not  influenced by dilution Of t h e  gases  with N:  ": [ . ~  Various nlants  0ae ra t ed  by the B u r e a u  cf  Mines " The  l aw W~=Kt-I-C, T h e  oxidat ion process as a function :::~: 

prcces  s .of  t h e  L G:  Farbenindnst r ie :Ai .G.  ~ t h e  benzii/e. 7 : :T!m.nature 'and - t r e n t n m n t  of t!!e Sur face  of,: , the Wire. - in"the coal-tc-oil deve lopment  are  briefly o f  temperature  follows the usual exponential  law, The  " ; : 
: syn tuems  or ~'*sener-Tropsch, the  s r n t h o l  process, and . " a r e  ~mPortant ; : thus  a rOugl~ sa r f ace ' ! s  m c r e  a c t i v e  prep~trati0n, cleaniug,  d r y i n g  a n d .  ra te :cons tant ,  K,  Shows the tempera ture  d e p e n d e n c e  ": " :..: 

• than  a smooth one. The  energD" of ac tWat inn  is 38,000 : 

~:~: var ious  steps in tl 
~i. ~ ~:descHbed ! : c 0 a l  

the  d i rec t  hydrogenat ion  of  coal  by the Bergins process. | :" s torage;  complete gasification,: the  vor tex me~hod, , K=0:37e-~3, °°°/aT. A G e i g e r c o u n t e r  X- ray  spectrom- : ' : : 
3245. S~;~,XGLZr. H ,~.wn RzIxr~ARe 0 [ " M a ~ ' n e t c c a t a : '  : c a l '  " . , . . . .  " . ' | ~  underground gasification, Continuous h igh- tempcrhture  e~er showed only 1 oxide Fe~O,, a t  500 ° but  3 oxides,. :" : : .  :: 

lyric Effect"  in t~ ,  ~ ' v a ~ n ~ , : - , - ' ,  ~ ~ ~ °  . . . . .  3 2 4 9 . - ~  - Re lc t ions '  at  the St i r face of Hot : ~ :  pebble-stove gasifier, 0.--steam gasification, O.- produc- ~-Fe:0,,  Fe:.0, nnd F e e ,  ~/t t he -  higher  temperatures  . - : 
o r  C a r b o n  Monoxide on Nickel ] Zt~chr Phvsik : Meta lhe  Fdamen t s .  : II .  The React ion:  CO.+H..~ : . ~  .tien F i scher -Tr0psch  g a s  conversion and in te rna l ly  mctallographic examina t i cn  resolved the various oxide : . 
Chem. eel.  190, A 1942 pp 331~-340 :~ Chem .~bs" - CO=-}-H-.O On P la t inun t - I r id inm Alloys. ;Tour "Indian .... | ~  cooled and Slurry-type e0nver te rs ;  2-stagb bydrogena;: ' s t ra ta .  F e 0  could  be cooled to ro0m:tempera ture  wi th  -• ~ ,: 

' e e l  37 1943 p. 49"5"S.: ' ::~ : .  ' - -  " : : . . "  C h e m .  Soc vol 6, 1929, pp. 949-95S.  Chem. Abs. | ~  f inn,  liquid- aud  vapor-phase processes a n d  economics . outdecompesi t lon  t0 Fe  andFea0 , .  Photomicrographs: ' .  " : : .  
~f{XtUre O f  CO Or CO: a n d  H :  .was ,tossed:. ove r :  : : '  v ° l i  24, 19:~o,:p. 2036 . : .  : , ) :~ ' : :  -~ : : : : :  | ~ i  3258. STk~-~gr,: H M ,  Recent  :Advances  in "Our  show typical s t r ae tu res .  - : . : :: ,: 

P0~.vdered N! heated  to . t empera tures  n e a ~  t h e  Curie- =: P t  ~*.'~re containing 5--30~o I r : i s  m o r e . a c t i v e  than:~ | i -  Knoh'ledge o f  N a t a r a l  Gas and  Cracking Gas a n d  Sr,~=WZATHER, H.  W, S e e  abs. 833L : :- : ' " : 
po*nt  (3u0°-360 °) i n  a n  a p p a r a t u s  s imi lar  t o  t ha t  0f .... pu re  f t .  The30?'o I r  alloy ~s most active. T h e  energy ~ '  The i r  I ndus t r i a l  Uti l izat ion. :  J o u r . . I n s t ~  P e ~ o  L : 3263. ,ST,~VELEY ]'~ A K Axe HINSHELW0c0, C N:  " ::. 

• Fischbeck and  Salzer  (abs.  938~ -The  a n m u n t  of ~ -  :- -cf aqt ivat ioa is--less wi th  a powerful' ca t a lys t  than ~ ! :  Techno!.. vch  15, 1929, pP. 516=-552; Chem. Abs., ' Reaction Cliains i n  the 'Decomp0sit ion:* Of: O r g a n i c  
~ ac tmn  was  de te rndned  by collect n~ and wei~hin - +~, " "~th' a poor ca ta lys t .  T e m p e r a t u r e  coefficients a re  : ~ . .  eeL'24, !930,  p. 1496.: ~ . - :: - :~ : " - Componnds. ,Tour. Chem. See., 19371 pp~ 1563-1573 ~ : : ::: 

H=O f o r m e d  and the resi¢'luai CO_-. ~;/he p e r c ~ t  o~ CO~ calculated: :~ : :  : ~ : .  : : :.. m~: Ccmprehens i re  r e v i e w  Of the  subject ,  par t icu la r ly  Chem. Abs., vol. 31, 1037, p. 8 3 2 9 .  ' 
hyd rogena t ed  in i5 rain.  inc reased  With increase i n : " :  3 2 5 0 : ' 2  Reactions a t  the Surface 6f  Ho~ ~ietalliC : :  |~::' Wi t l i re fe renee :  t0 recent  w o r k  u p o n  fr.~tctionatma ~, . " Decomposition 0f  an  organie molecule involves e i ther  : . : :  

: t empe ra tu re ,  but there  w a s  no discontinuit~-:in the  ::- Fi laments .  I l L  The  Reaction C0.--' H-~H.O-4-Co on : |~; analysis , ut i l izat ion and  synmesis .  ~ i m m g r a p a y - o ~  : a n ' i n t e r n a l  r e a r r a n g e m e n t  tO stable products'  0 r t h e /  :;:.: 
c u r v e  a t  the Carie po in t .  Anah  g o e s  resul ts  we re  ob- P la t inum Coated Wi th  Bar ium Oxide."  Jou r . ' I nd ian  : |~ ,  74  refs; ' production of f ree radicals  and chain reactions. T h e  : 
ra ined ' fcr" dec rea s ing  t e m p e r a t u r e s . :  i n  tlie hydro:: ~:' Chem. See:;-eel. 6, ~1929,' pp.. 959-907;  Chem. Abs., . | ~  8257. ~ .  Produc t ion  of  W a t e r  Gas  From Methane  addition of NO inhibits the la t te r  With  this reagent ,  : 
gena t ion  of  CO there is a decided increase  in a c t i v i t y ,  e e l  24, 1930, p. 2036. : . ::: : : . : : i ~  and Other  Hydrocarbons.  ~ S c L  Petr01,:v01. 3, 193S, • i t h a s  been found  tha t  the deccmp0sit ion of e thers ,  . . . .  
beg inn ing•a tapprox imate ly  350 ° and  ending a t  aPproxi~ LaYer cf  B a n ,  forme~l on  a. P t  wire:  b y  thermal  ~ . pp~ 2164:-2173. - : ' . ' ": : : . . a l d e h y d e s ,  f rom bleCH=CH0 up th e series, and C,H~.~ : ; . :  
m a t e l y  370 °" in a sudden decrease  (abs. 1387). The  :: decomposition of Ba(~'0~)..: a d s o r b s l  of  the  reactants,  ~ Survey cf  the  l i t e ra ture  and discussion o f  methods involve eha n reactions,  w h e r e a s  the decompomtion o~ : 

: s u d d e n  'decrease a t  370 ° a p p a r e n t l y  ~s independent  o f  .: CO=, and  ~ v e s  reproducible results h s tudy ing  the ~ for CH~ conversion by par t ia l  oxidat ion,  CHr-s team " AcH, ketones, MeOH, and  HC0.-~e.do not. "A diSCUlS- - " 
: t he  p rox imi ty  of the  Ct~rin poin t ;  i t~may resu l t  f r cm f o r m a t i o n ' o f  CO:and H=O a t  912°--826°;: T h e  reaction reaction, CH,-CO~ reaction, a n d  : react ion o f  higher  sion o f  the theoretical  aspects of the chain  length n • 

t c ~epu~tuon o~ u ou cae c a t a l y s t  as  a resul t  of  d i s -  velocity rises Slowh, a t  the  beginnin,¢ Of t h e  reaction • hydrocarbons With s t e a m  - - : .  : the 'chain reactions i nd i ca t e s  that" e v e n  when these 
pr0por t ionat inn of  C O  (abs .  130). No change could u n t i l  a .~teadr ~tar,: .~ ,~,o~,oa ,,, . . . . . .  ~ ; , , .~ ,¢a~ ~ .~  ~ . ~  ' ' : . . . . . .  .~+. ~ ~ , , ~ , ~ x -  tn f,han~¢ n~r  f ,  hdnmentnl 



views on th~ m e c h a n i s m  o f  a c t i v a t i o n  i n  u n i m o I e c u l a r  
r e a c t i o n s .  - . 3269.  S T ~ X n r ~ e H F ~ ,  _ _ .  [ I n f l u e n c e  o f  S y n t h e s i s  

a n d  I t s  I m p u r i t i e s  Upon  t h e  E f f i c i e n  . . . . .  ~ Gas  3 2 6 4 .  SI~AC~,  E .  W .  R. ,  A,~o E~KT~r, E .  M.  C o m p a r i -  ~y a n u  L i fo  0£ 
t h e  C a t a l y s t s  i n  G a s o l i n e  S y n t h e s i s . ]  F I A T  R e e l  

Son o f  t h e  Cata ly~de  A c t i v i t i e s - o f  L i q u i d  a n d  S o l i d  K - 2 5 .  f r a m e s  3 782-4~ 796 J a n .  5, 1 9 3 8 ;  P B  70,2167. 
S u r f a c e s - - - D e c o m p o s i t i n n  o f  M e t h a n o l  on S o l i d  a n d  T O M  R e e l  2 9 2 . '  ' ' 

L i q u i d  Zinc:  P r o n .  Roy.  S o c , " ( ~ o n d o n )  voL 142 A R e s e a r c h  r e p o r t  on t h e  i n f luence  o f  s : rn thes l s  g a s  1933, PP. .457- -465 ;  Chem.  Ab.~., vo L o_$, 1934, p. 980: 
i t s  i m p u r i t i e s  o n  t h e  eff icieney a n d  l i f e  o f  t h e  cata]  

' X e m p e r a m r e  e f f e c t  on t h e  de 'oompos i t inn  r a t e  o f  in  g a s o l i n e  s y n t h e s i s  o f  B r a u n k o h l e - B e n z i u  A.....G. pl 
g a s e o u s  M e 0 / I  o v e r  Sol id  a n d  l i q u i d  Z n  w a s  i n v e s t i -  R u h l a n d .  T h e  l i f e  o f  t h e  c a t a l y s t s  (Co-kiesel&nthr 
g a t e d  300° -440% T h e  c a t u l y t i e  a c t i v i t y  o f  t h e  Z n  de -  s h o r t e r  i f  s y n t h e t i c  gas ,  pur i f ied  by  r egu l a r ,  r o u t i a  
p e n d s  d i r e c t l y  on  t h e  t e m p e r a t u r e : - "  T h e r e  is  no d i s -  p l a n t  o p e r a t i o n  i s  a p p l i e d  t h a n  i f  i d e a l  a 
c o n t i n u i t y  a t  t h e  m e l t i n g  p o i n t  o f  t h e  c a t a l y s t .  (~a t a -  ..CO~60....7% H : )  ' i s  applied." Th~s" Is  c a u s e d  gbs  (m3~ 
lytieactivitgisattributedtotheenttre'uniformlynctive ~les l i k e  i n e r t  ~ a s  "~ ~ - - -  - y i 
surface of the metal rather than tO SOme limited part. • y aadin ' rot'mint produ~t~ ' ~o-compeun~s, resins and re 
~265. ~ .  ~2urther Investigations of Catalysis by reaction is decreased ing inert gases, the Spee~ 

rapidly. Adding 0~ of more tl L.lquld Metals. Canadian Jour Research vol. 11 0.6% has a strong influence in decreasing the out] 
1934,  pp  4 7 - 5 2 ;  C h e m  Abs.  vol  -'28, 1934,  p '  7132.  ' S - c o m p o u n d s  a f f e c t  t h e  C o  c a t a l y s t .  Thi~ presence 
K i n e t i c s  o f  M e O H  d e c o m p e s i t i o n  On s o l i d  a n d  l i q u i d  o v e r  0.2 

Z n  w e r e  e x a m i n e d  i n  g r e a t e r  de t a i l ,  T h e  o r d e r  o f  t h e  gin .  p e r  1 0 0  N m ?  e s u s e s  d i s t u r b a n c e s .  ' it  
' : :  p e a r s  t h a t  t h i o p h e n e  and other S-compounds sub 

r e a c t i o n  l i e s  b e t w e e n  z e r o  a n d  ~ o n  b o t h  so l id  a n d  lowedtUted iUbythemercaptannUCleus caUSeand finallythe stroogeStCs.~ aodreaetin%~COS. 
l i q u i d .  T h e  h e a t  o f  a c t i v a t i o n  i s : a p p r o x i m a t e l y  30  000  to  e s t a b l i s h :  r e s u l t s  O n  r e s i n - f o r m i n g  s u b s t a n  ~.aL p e r  gm.-mol.  T h e  r e a c t i o n  i s  n l a i n l y  dehydrogena=  
[*on. u n s u c c e s s f u l  a t t e m p t s  to i n v e s t i g a t e  c e r t a i n  u o t  s n c c e s s f a l  F u r t h e r  t e s ~  . . . . . .  c e s w e r e  
o t h e r  r e a c t i o n s . o n  l i q u i d  meUt l s  a r e ~ e s e r i b e d .  - " ~ , ,~ r~  c o n u u c t e d  on r e :  

d u e l n g  t h e  c o n t a c t  p e r i o d  of  t h e  g a s  w i t h  t h e  ea in lys t  
: ~ 2 6 6 .  ~ " C a t a l y s i s  by F u s i o n s  ~k R e p l y  to t h e  by  i n c r e a s e d  g a s  f l o w  w i t h  l o w e r  h e i g h t  o f  l a y e r .  The  

P a p e r  by  A d a d u r ~ w  a n d  D i d e n k o  ~ d n r  Am C h e m  a b s o l u t e  y i e l d  w a s  i n e r e s s e d  t he r eby .  
Son=, Vo1:.5~5, I ~ 3 6 ,  p p .  691=692;  C h e m : - ~ b s . ;  'voL 3 0 :  
. . L U - 5 ~ ,  p. ~306. - 

LITERATURE ABSTRACTS : : .  4 2 5  

~ n  o~da~on, per~r~ ehlorina~o~ etc. In p~r- The ~.-step mescal depends on the d~ompesition o~ 
~ c u l a r ,  t h e  r e p o r t s  d e a l  w i t h  s y n t h e s i s  l u b r i c a t i n g  o i l  a l l  c o r b o n y l s ,  b y  t r e a t m e n t  w i t h  I ,  to  y i e l d  CO ; a n d  
|~from k o g a s i n  a n d  t a r  d i s t i l l a t i o n  p r o d u c t s ,  c o n d e n s a -  t h e  s e l e c t i v e  p r ec ip l t u t2on '  o f  t h e  a n i o n  b y  l~ l  

' f lea o f  c r a c k e d  F i s c h e r  g a t s c h  a n d  n a p h t h a l e n e ,  c h l o r i -  o - p h e n n n t h r o l t h e  c h l o r i d e ,  f o l l o w e d  b y  d e c o m p o s i t i o n  
~a~ed F i s e h e r  h y d r o c a r b o n s  a n d  n a p h t h a l e n e ,  t e s t i n g  o f  t h e  p r e c i p i t a t e  w i t h  l i b e r a t i o n  o f  CO. As  t h e  d e :  
i ~ r i ouS  o i l s ,  c o n s i s t e n t  g r e a s e s  f r o m  s y n t h e t i c  f a t t y  t e r m i n a t i o n  i s  b a s e d  o n  a g a s o m e t r i c  p r o c e d u r e ,  i t  i s  
?,rids w i t h  t h e  u s e  o f  t h e  a c i d s  o f  ~he 1 s t  a n d  l a s ~  s u i t e d  f o r  t h e  a n a l y s i s  o f  m i x t u r e s ,  such  a s  t h o s e  

: rnnn ings  f r o m  t h e  p a r a f f i n  o x i d a t i o n ,  p r o d u c t i o n  o f  - f r o m  t h e  h y d r o f o r m y l a t i o n  r e a c t i o n ,  w h i c h  m a y  con-  
~SIfd soaps  f r o m  l i q u i d  f a t t y  a c i d s  a n d  t h e  a p p l i c a t i o n  t a i n  C O s a l t  s a n d  m e t a l l i c  Co. 
of d i c a r o o x y l i c  a c i d s  f o r  f u l l y  s y n t h e t i c  f ibers .  STERNBERG, H .  W,; WENDER, i. ,  FRm0EL, R.  A., 
( S ~ m ~ ;  A.  S e e  abs .  1811.  Awe 0nc~z~r ,  M. C h e m i s t r y  o f  t h e  M e t a l  CarbonyLs .  

}~s~3a. S ~ I ~ Z ,  A. ,  A~n  B ~ s ,  D . K .  P r o d u c t s  o f  t h e  / i .  P r e p a r a t i o n  a n d  P r o p e r t i e s  o f  C o b a l t  H y d r o -  
~ H y d r o g e n a t i o n  o f  C a r b o n  M o n o x i d e  O v e r  a n  I r o n  " e a r b o n y l s .  ~ c ¢  abs .  3356b.  
, ~ C a t a l y s t .  W a t e r - S o l u b l e  O x y g e n a t e d  C o m p o u u d s .  - - - .  C h e m i s t r y  o f  t h e M e t h l = C a r b o n y l s .  I I L  
~..Am. Chem.  S o n . ,  1 2 1 s t  M e e t i n g  abs . ,  M a r c h - A p ~ H  , R e a c t i o n  B e t w e e n  
!'~ 1952, p. 10 - ~ I .  : 

Seven  a c i d s  a n d 2 7  n o n a c i d  c h e m i c a l  c o m p o u n d s  h a v e  
~been !den t i f l ed  i n  t h e  H-.O s t r e a m  p r o d u c e d  by h y d r o -  
~,genat*.on o f  CO o v e r  a n  F e  c a t a l y s t .  T h e s e  c o m p o u n d s  
~ ' a r ep r mc i pa l l y  s t r a i g h t - c h a i n  a l c e h o I s  a c i d s  a l d e h y d e s ,  
:,stud k e t c h e s .  E s t e r s ,  cyc l i c  k e t c h e s ,  a n d  b r a n c h e d -  ' 
~chain a l coho l s ,  a l d e b y d e s  a n d  a c i d s  a r e  p r e s e n t  i n  
~minor a m o u n t s .  T h e  n o n a c i d  c h e m i c a l s  w e r e  s e p a -  
: r a t e d  f r o m  th  e /I . .O s t r e a m  bY f r a c t i o n a l  d i s t i l l a t i o n  

to 96 ° , a n d  t h e  a c i d s  w e r e  s e p a r a t e d  f r o m  t h e  a q u e o u s  

D i e o b a l t ,  0 c t a e a r b o n y l  a n d  
D i m e t h y l a m t u e .  g e e  a b s .  3656c.  

S T E R N B E R G ,  J .  C .  : g e ~  abs .  154.  
STERNT~+A, D.G. gee abs. 2757 .  
ST~VE~S, N . P .  g e e  abs .  175. 
S~vE.~soSr ,  E . P .  g e e  abs .  2 9 8 8 .  
S z z w ~ a T ,  ~ .  ~ e e  abs.  2601.  

3276. STIEF, F. [Pintsch-Hiilebrand C o n t i n u o u s 
3 2 ! O .  ~ r ~ ] ~ E r c ~ '  . ;  - ~-- " : " :~  B l u e - G a s  G e n e r a t o r  a t  t h e  H a m b u r g  Gas  W o r k s .  I . ]  

• • ,~Lles*s ~a tu lys t . ]  ~ res idue  b ~  s o l v e n t  e x t r a c t i n n .  A f t e r .  r e m o v a l  o f  t h e  . o , . . . . . . . . . . . .  C h e m .  
Reply to the eritieisnls of Steacie and Elkin's work I IAT Reel l~-c~0, frames 7,468~-7 • , solvent, the acids were recovered in high purity b~r Abs. vol .0, 1932, p 5402 

( a b s .  3264)  by I .  E .  A d a d u r o w  a n d  P.  D .  D i d e n k o  (abs .  P R  7 3 . 5 3 7 :  T O 3 I  R e e l  297.  ,49_, J a n u a r y  1938, • " 
2) They are base . . . . . . . . . .  ~ ,~.'fracfionation. Upon fractionation of the concentrated Continuous blue-gas generator has been devised to :i 

f i n n  o f  t h ~  ^ ~ . ~ r ~ O "  on a n  i n c o 2 r e c t  i n t e r p r e t a -  ~t~.Dortcory a n d : p l a n t  t e s t s  on ~h~ - ~ ~ : n o n a c l d  c h e m m a i s  a d m t m c t l v e  i s  1 o v m c o m e  t h e  k n o u n  f a u l t s  o f  t h e  l n t  r m  n ' : : ~ , .  u ,va  n n  a ' . • s ! "~ ~. ~' . . ~ m f l u e n  • .:,:,~ , • , d" t i  l o t i on  c u r v e  ex -  ' .  " " e i t t e  t p r o c -  : : 
- " m e c h a n i s m  f o r  t h e  d ~ , ~ a n ~ . - P a r t l y -  ° n  a n  I n c o r r e c t  :~, ;Y!~mesls  ~,a~ a n d  ! i s  I m p u r i t i e s  on  t h e  ~c~ c e ° £  t~e . :~ : :h ib i t ing  8 p l a t e a u s  w a s  o b t a i n e d .  .'%Iost o f  t h e s e  ess,  i n v o l v i n g  t h e  d i s t i l l a t i o n  o f  b r o w n - c o a l  b r i  u e t s  " 

: 3 2 6 7  STE~A~.~;-T~ ~ " - V . ¥ .  '°tLmn 0~ ~ u e 0 H .  : ~]~  , :~  !he  c a e a l y s t .  I n c l u d e d  nn i on~  theemmCni,~ c y  | ! ~  pLsteaus r e p r e s e n t e d  complex  m i x t u r e s  o f  b n a v y  a n d  by h o t  b l u e  g a s  a n d  t h e  g a s i f i c a t i o n  o f  t h e  r e s u q t i n  
- -,  : . . . . .  x~'¢~K~, : . ~  . u -  T ~ T  ~ . . . . . .  s y n t ~ e s i s  ~os  a . . . . . .  ~ - - ~ - r . d e s  01: : ~?: . . . . . . .  " " ' . - - - . g ' ZELYAKOV N v 1-, . . . .  " - .~Rm.~U, E .  S., .~,xn ~ te  ~ ~ o , , .  : .  r e  i n e r t  gases  (N: ,  CO-" ~=r , . , ~  ~ .  t e r n a r y  a z e o t r o p e s .  Q u a n t l t a h v e  a n a l y s i s  o f t h e n o m  semlCoke r e ' a n  a n n u l a r  g e n e r a t o r  m a s t r e a m  o f  b l u e  : 

A m m o n i a  ' C a ' t a ' l ~ - ~ . ~  ~ a u e a c e  o f  t h e  S t r u c t u r e  o f  a n  s t a n , : ~ : "  ~ ,  c ° m p o u n d s '  r e s ins ,  a m l  res in -~r~n '~ '~ . -~ . J  ' ~ "  a d d  c l i emica ! s  : w a s  o b t a i n e d  by  a c o m b i n a t i o n  Of f r e e -  g a s  a t  a b o u t  1 , 3 0 0 ,  c a r r y i n g  t h e ' r e q u i r e d  a m o u n t  of  ' :: 
: Red-ec~,~-  ~ q . ~ - ~ -  ~ P 0 n . z n e  C o n d i t i o n s  D u r i n ~  I t s  ~ 2  ~V ~ "  ~:~ ~uese  i m p u r i t i e s  d i a > i n i ~  ~ ,^  ^~;~ ~u~:  ; ~ . ~  f lonal  d i s t i l l a t i o n  a n d  a n a l y s i s  f o r  f u n c t i o n a l  .~r0u s ' s t e a m .  A p o r t i o n  o f  t h e  b lue  g a s  i s  b u r n e d  in  1 0 f  t h e  

:, ' - - - - ~ . .  U o m p t .  r e n d  a e a d  sci  ~ ~,- u l e  c a t a l w t  a n d  sh  " ~ -  . ~  vmmency . . . .  ~ ~ " P " '~ r ~ i ~ " " . . . . .  - " 1 9 3 5  nu  .)~_o.~: r ~  ~ ". ~ ,  " • U . R . S . S .  vol.  3, : t h~  ..~.~ ._ . .  " ~ ".' : O l t en  i t s  h f e .  T e s t s  n i m i . .  ~* ~ : ~  STEN~:HOFF R.  See  a b s  3065 , . eoe e r a t o r s ,  u h f l e  t h e  o t h e r  r e g e n e r a t o r ,  p r e w o u s t y  _ 
: 1 9 3 5 '  , ~ o ~ . q - ~  ~ ~ n g t l s n ~  -Chem Abs:  vol  o 9 -  ~: ~ , , . ~ : ~ m n  o ~ t h l s  d e t e r i o r a t i o n  i v~ i n~ , .~ ' ~ : : ' - %  a~ |'/:'~ : c ~  . ~ ~ o ~ ,~,~,. : . h e a t e d ,  Is u s e d  to h e a t  t h e  b lue  g a s  ~ a t u r a t e d  w i t h  

. .  . . . ~ .~  d u m n l s b l n ~  t h  ~ . . . . .  , , ~ a t e ~  a t  60  : - , 4  to  t h e  a b o v e  t e m p e r a t u r e :  T h e  : 
. C a t a l a z e r  p r e p a r e d  by oxv - ' ] ce tv l ene  f . ~ l . . . . ,  - ~ c lmr~e  s t i l l  a r e  u n d e r w a r  ~ e h e ~ g h  t o f  t h e  i!i~! 3274. Szm~x D J P r o d u c t i o n  o f  O i l  F r o m  C o a l  d i s t i l l a t i o n  g a s  i s  n - ~ s e d  t h r o u g h  a n  e l e c t r i c  t a r  a r e  : 

. ~ m a i n l y  o f  , " %  Fe.O~ nnd  ">7% ~ c *  ~ . ~  . 3271.  STE][NnREC~p. vr r ~ ' .  ' " S0n th  A f m e a n  .Mm. a n d  E n g  J o u r ~ . v o l  61 1 I  I9~)1 m px ta to r  a n d  m i x e d  ~ t h  b lu  " 
t e m p e r a t u r e s  4~0° ' -~00°  I t s  e ~':, ,~:as~l'e~-ueea a t  German~-  ] " ~ a m ~ , , ~ o  t ,~e~ 'o leum S u b s t i t u t e s  in Ii~'~ pp. $51--855;  Chem:. Abs. .  vol .  45  1 9 5 1 " p .  '491'0 ' ~ e n e r a t o r s  & n o r t i o n  o f  thee '~aSrPoam ss~ng  ~ o t h e  r e [  : 

: a 2 . r u p t l y f r o m  6 1 %  f o r  t h a t  Prepared"a~t ' .~ '~o ~ . ~ P P ~  eu  ,~93{i: C ~ a i  Ca't:b-o;~'itsa~ern~..ec~¢: N a c h r i c h t e n ;  J a n .  28, | ~  P r i n c i p l e s  o f  t i l e  B e r ~ u s  ' and  F i e c h e r - T r o p s c h  p r o c -  [s w i t h d r a w n  f o r  Use  a n d  co~niai'as "~b~out ~ S ' . ~ 6 ~ / :  : 
"- ~ . ~ e P r e p a ~ d a t  60{)%_ X: r . ay  s t u d / e s  o f  c h a n g e s  ~ r ¢  x~36, p . : 8 i . :  ~ :  |$~- :esses ,  t i le  m e c ! m n i c a ! ,  e n ~ n e e r i n g  p r o b l e m s  i n v o l v e d ,  ':C0--, 3 5 . 4 - 3 9 A %  CO, 5 0 . 4 - 5 1 . 0 %  l=h-. 1 . 0 %  C t L ,  a n d  : :  

: c o u u t e d - ~ - ~ . . : ~ e  r o e  ~ a l l  in  a e t i v / t y  c anno$  be  a c  : , -  t u r e  c a H  0 a / r a t i o n  hvd~: .~ '=: : . -*"  COm oy  In~: tempera : ; :  , '  | ~  u n a e r g r o u n d  gas~f i ca tmn ,  R a s s l a n  d e v e l o p m e n t s ;  a n d  : 4. '~-o~0go ~i-.  : T h e  g a s  y i e ld  w a s  2 7 ; 0 0 0 - 2 9 0 0 0  cu. f t .  " ' 
• - ~ -  ox a c n a n g e  in  s i z e  o f  i l l -  - I  ~ ¢ - . ~  t . . S l lnn l~  n b a - e  ~ - ~  ~ .  r ~ - - ~  on a n n  g a s i f i c a t i o n  , ~,~' ~uner lcan  p r a c t i c e s  a r e  ~ur~eyed . . . .  o f  a p p r o m m a t e l y  3 0 0 B  t u a s  e[  u e t  t o ~  Wl a - - . ~ ~ ' . o . a , o  nu : - - .  ~ . ~  ~,,-/o. ~ ~ wil l  , ,  . . . . .  y . - . : : . . . .  - . : . :  - • g .P : .  , t h  a : ,  ~: : :  

i of  t. e sur  es. At higher and fuel 0il  pl-ese°  'o e m e n d  for motor • .  roductioh of Synthetic Gas.   0uth eer al e  ,en0y of 02 : A plant   ,'ing a eapoei ty  ':' 
:.~ ; :  : N / L  s v n t ] ~ - u ~  ec~s* wnXch a r e  t h e  a c t i v e  c e n t e r s  i n '  p l a n t s  Will ,  i n c r e a s e  t im  ~':.'e.~,~,~ ~,u o,~ l o w . t e m p e r a t u r e - :  |~;~ : - A f r i c a n  Mtu .  a n d  E n g :  .Your. vol .  02, I ;  1051.  pp.  1 4 3 -  , oz aoouc  .4~vu,O00 cu : :  £t; pet-: day '  ~was o p e r a t e d  f o r '  : • 

oe  %" . : -  : - : ~ ' 7 ,  " r e a P p e a r .  T h i s  m u s t r a t e s  t he  usA: T h e  h i g h - p i ' e s s u r e  i v r ] ~  - ' ~ ' ~ : a ~  o u t p u t  cons ide rab ly  " ~ 145 131-193  Cl lem.  Abs. ,  vol .  45~.1951 10545 s o m e  t i m e :  . , D i f f i c u l h e s  w e r e  f o u n d  ; i n  k e e p i n g  r e -  
: :  :~ - ~ e - . , Y  p a n t o g r a p h s  i n  t b e  s t u d y  o f  a c t  v ̂  - ^  . - : :  p l i e d  to t l  e : , . r o . , . ~ ! : . - - - g e n a t i n n  p r o c e s s  m a i n l y  ap= I ~  ~ E x - - ~ , H - -  . e  ~ , ~ , .  ¢ . . + x ~  . . a  ~ . a  , ~ . P :  . . , , ~ , ~  f r a c t o r y  w a l l s  h g h t  e t e  ; b u t  i t  Is b e h e v e d  t b a ~  these -  

= SZ~FFZXS L R S e e  a k s  ~aaa " .  t i l e  prod~ c t i o n  o~ ~ -  .- - g a s o h n e ,  c a n  be  a d a p t e d  to ~ h~ ~ . ~ ^ u  x k ~  ^ .  h~,,a . . . . .  ~ , . .  ~ 0 . ~ , ~  ~ ~" ~ . . . .  ~'~ d i f f i cu l t i es  h a v e ,  been  so lved  ~ . 

~ -  STZr~, K ,  ,See a b s .  1 4 4 9 a .  " ~: regm.red"  T h e  g a s i f i c a t i o n  o f  bi.~ m d  l o b n c a t ~ n g o l l a s .  ~ ,  in to  f u e l s  a n d  : l u b r i e a h t s : -  M o r e  d e t a i l e d  d e s c r i p t i o n  , 3377.  Mi~nnzn H .  ' [ G e n e r a t i o n  o f  W a t e r  G a s  F r o m ' ~ : '  : - ,  :. 
~ 3 2 6 8 .  STEe~aes~V_~ K ~ r r~ , -  ~ ;  ~ . ~ :: , .Co~e ~s v e ~ -  a t t r a c t i v e  t - - ~  ~ ,~-  ~oal  o r  ~ts s e m i -  ~ de~:oted to t h e  K o p p e r s  a n d  L u r g i  rocesses  : B r o w n  C o a l  in  t h e  P i n t s c h : H i l l e b r a n d  G e n e r a t o r  o f  i • ' - ' 

. ~ ' ~ :  d u e t i o n  o f  A . . . .  " ~"  ~ - a  w - , m ~ e r m ~ s  f o r  t he  P r o  -~ , n y  t h e  F i s c h e r - T r 0  ~"  e ~ - ~ e  r ~as  b e l n g s y n t h e s i z e d  " - ; P - -'~ t h e / i a m b u r  G a s  W o r k s  ' I I  ' . ~_ c e t y i e n e  a n d  E t h y l e n e  ] A h ~ x ~  f ~ . ,  1;~,,~a ,----. - p~eh process ,  w i t l l  ~, ~ . - .~  .~ ^, ~ o_  ,- | : ~ ;  3275. STER~, G: [ I s o ] a t m u  a n d  I d e n t i f i c a t i o n  o f  / i v -  . ~ . . . .  rg  . .] G a s -  U' W a s s e r f a e h  
, v o l  lo~ 38 No  S 19  J-7 ~ o l l  .>~a'" o . . . . . . . . .  - . ~ ? - , r - y m o e a r n o n s  I t  i ~  .~" ,~ ~--~,  .~,v,n o~: [ ~  d r 0 0 a l b o n s  F r o m  M i x  . . . .  :~ - " VOl o ~voo pp  4 3 1 - 4 3 6 7  C h e m  A b s  voL 29  1935  . . . . . .  - ' • • - . ,  ~ . t - . - - ~ - z . ~ .  ' : - ' : ~ m o e o  ~ : . v-: e 0 n . , d e r e d  t h a t  : , ~ :, . . . . . . . .  l u r e s  bY, ~ e ~  ~ Ie thods . ]  : . . . .  .? , , , 

I m p o r t a n t  p r e w a r  s 0 u r c -  :¢^:: * . . . .  . . . . h . , , . , r  f ~ e !  r e q m r e m e n t s  cou ld  b e  m e  ' a l l  German i. , ~ :: R e m h s a m t  W i r t s e h a f t s a u s b a  ~ 1 9 4 0  P r f i f - N r  43  p p :  8 3 9 , - 6 3 9 8 ,  . . . .  , 
• C = *u~ ~nu raw materials of ...... ~a~ leaving- t by processing ~: - r -o ' ' " ' PP' " ~ . . . .  " r .-/i-. a n d  C ,H,  was ,  t h e  h y d e -  . . . .  , , ^_  ~ , _ . , , . . ,  _ ^ .  ."  , o t h e  s m a l l  doo les t i  , , n . , .  ^e . ~  l v - vS ,  P B  ~. ,OO3: Chem.  Abs. ,  voL 41 1947 . 8490 .  . F u r t h e r  o p e r a t i o n  o f  t h i s  g e n e r a t o r  h a s  been e a r n e d ,  . ::~ 

: '  . F , s c h e r - T r o p s c h  a n d  t h e ' I . ' G ~ .  Farl~en~na~esStr~r°m t ~  e~ = "  ' l ,~ t r01eum fo~. u s e  in  p r e p a r i n g  l n ~ ~ c ~ t ~ ,  "~" ~ ' ~  ' |~'-'~ . : P r o c e d u r e s  a r e  d e s c r i b e d  f o r  t h e  a n a l y s i s  Pof t h e  o u t  suecess£u! ly  on  a Cont inuous  b a s i s  w i t h  0n lY-a  f e w !  ' . . . .  :~ 
' n y o r o g e n a t i o n  p roces se s  T - ~  - ~ : . . . . .  - , ~ . : :  ~Tsn~ 'an~x~ H g e -  - ' . : -  ; ^ : : -  . . . .  | . ~ "  u rodue t s  o f  :th~ erso~-~n . f  a~]~ .n~q ~-ba ~ r n d  ~ ' ~  ".~' " m i n o r  n lmcu l r ae s  T h e  g e n e r a t o r  p r o p e r  is  a n  a n n u l a r  ' ~ 

: , ~ : u v ~ o ~ a t  a m o u n t  w a s '  650  :- " ' " " ~ " ~ , , , ~ . 1 ~ . 1 8 3 5  " q~ - - -  ~r  . . . . .  g - -  . . . . . . . . . . .  ~ . . . . . . . . .  • ~ .  ~ . . . . . .  : ' ooo-=6t~o,ooo tons  p e r  r o f  . . . . . .  ,-z - .  3272.  STE~x~= £.~ ' . .... ~.'~"~ the  . . . ran= 4. m m i n t e r n a l  d i a m e t e r  w i t h  a m i n i m u m  th~ck-  .' ' • . . Y . . . .  w h i c h  t h e  F ~ s e h e r - T r o  scl~ . . .  • - , .  tP, , l .  /=I, [ S y n t h e s i  . , , ~ C 0 - g - .  s y n t h e s i s  o f  h . ~ d r o c a r b o n s .  E x t e n m v e  - - . . . . . . .  
p r o c e s s  c o n t r i b u t e d  3 0 0 0 0 - 9 0 e ,  m * . ~  ,~h ~ .  PJ ,~ G a s , f l c a t i o n  P rb~n~e~  ~ ^  , _ S o f  011s F r o m  the : :  ~ t ~ar~ |nf,Inf]#~r~ xvh,ab f in ing |ha  ~-h~ .]o.h,~l~, o ~ heSS o f  . ~  era.  C o a  ! zs, f e d  to d l s t d l a t m a  c h a m b e r s  
T r o p s e h  ffases cont 'Hne '~ ~ : - .~ ,W; , :~ ,~ - ° '  - ~ . . e . ~ m c n e r -  ~ P roces~  ] *=r^e ~ ' : '~ '~  v~ ~ o a i  ~y, t h e  F i s c h e r - T r o p s c h '  % ably  . . . . . . . . . . . . . .  ~ '  : ' " ' ~ . ' :  v r ~ . : - - ~  r " v  - ' ~ ? " ~ ' e ,  . c . u s ~ .  abo~:e th in  g e n e r a t o r  w h e r e  i t  i s  p r e h e a t e d  to: 700  ° b ~ " : . '  

• : :  C~ w h i l "  *~ . . . .  " ~ ~ / o  v~enas  m o s t l y  C~ a n d  : ,F - .~'~ ~ = "  ~ " ~ ,  V01 ~[~ ]908 DD ~ f ~  ~'12 ~ham : : :  i ~ "  . a n d  e s t e r s  i s o l a t e d  a n d  ~dent i f ied in  c e r t a i n  f r a c t i o n s  r h o t  W a t e r  s ~ " y , = t* ,wu xrom t h e  I • : - e n [ r a m  1 9  ° " ~ , - ~ , _ _ .  _ _ . - ~ ;  . . . . . . .  . . . .  g a  . T h e  w a t e r l o o s  g e n e r a t o r  i s  h e a t e d  in-  : . :  , : 
-" . . l .oce..~ _. . . G. F a r b e n m d u s t r l e  A - G  , . ,  . 9 ,  I ,  p . -S19.  ~ ' :  of  oi l  p r o d u c e d  t h r o u ~ h  t h e  c 0 - g -  s y n t h e s ~ s  r o c e s s  t r n  • , ~ ~, ~s w e r e  mos t ly  s a t u r n  e~; ~.-~ . . . . .  ~ . • , ~ . . :^= . . . ~ - P • e a l l y  by  ~ e c i r e u l a t e d  g a s  f r o m  t h e  g e n e r a t o r ;  f r e e d  " 

< e r a l  t h e "  c o a t  ~ , -  - ~ t[ .  Z. ~ - ~ a . v n s  " i n  g e e -  ~ . , , r~  r e v i e w  o f  t h e  B e r - u s  a n n  . ~ n t ~ . i  ~ ~ ~ STERNnERG H W g e e  a b s  3656a  " f r o m  d u s t  a n d  t a r  s a t u r a t e d  w i t h  w " , , ~ a ~ u e u a o o u t l S  o - o . " ~ , ~ . . . . .  Y . . . . . . . .  o c e ~  . . . . .  ' • • ' - • , : , " " a t e r ,  a n d  p r e h e a t e d  . . ' 
: : . C,~K,, 5 %  0 , H , ,  a n d  1 ~  C ~ t  ~/' ~CoH-~%ll 1 ~ %  CLH,, 1 2 % :  : ::  a}h*gh.pre~-s~we s a n d  a d e s e n P t , O  n o f  t h e  newest method . . . .  | : ~  3275a;  STEmXSERO, H .  W.,  WzNDER, I . ,  A x n  0RCHI~ ° ~ .  : m one  0 f  t w o  r e g e n e r a t o r s  to 1 ,300" ;: t h e  o t h e r  r e g e n -  : ' 
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fixed a s  CaS in the ash. Cos t  da ta  are  g iven  for  Ger- •, ' 
~Us~r~a:Y t~e ~er::uV~Pmienet of a synthet le  rue, ~ 1  !~ addi t ion  of C atom.  Impor tan t  fac tors  in  the  prob- man  c0nditlons. Improvements  suggested are  use of: in  S86. ~ .  Catalysis  in  Synthetic Liquid-Fuel  Proc- a 

d ry  producer gas for  hea t ing  the regenerators ,  use ef a t  each - "  * ~  ~ . , .  es. T h e  s ta tus  of ~ ^ ~ .  ~] '~ esses. Ind.  Eng. Chem., vol.  37, 1945 pp; 340-351. able mechanism of  the Fischer-Tropseh process are  dis- 
~. ~u~ tsovernmen~ plants--COal hydro --~x'- ~ - cussed. The order of the reaction on Co, Ni, Fe, and waste-hea t  boilers, and  proper gas veloci ty  to avoid gas  synthesis• and  s h a l ~ -  . . . . . . . . . . .  genatio~ ~ i~. Fischer-~ropsch catalysts  tha t  are act ive in  the syn- Ru  catalys~ appears  to be 0-1. The l i fe  of the c a t a l y s t s  

combustible mat te r  in the  fly ash. Th i s  process is  32a* ~ ~ -- ~-~- t , , u u u c ~ o n ~ t s  d e s c r i b e .  | ~hesiS of normal ly  l iquid hydrocarbons from CO and  
especial ly adapted  fo r  the  manufac ture  of ga~  for  syn- ~;';~..~.*.~t'Z~DOU~ZR, H. [Determinat ion of  t~^ ~ : "  ] ~ n a m e l y  Fe  Co Ni and R u - - f o r m  rela t ively un- is  increased markedly  by operat ion a t  7-20 aim. ~.[ax- 
the t ic  purposes as  i t  i s  readi ly  possible to secure a ~ . ~ o n o ~  ~ae ~.*arty Acids Produced i n  the ~ s ~ o ~ .  | i ~ b l e  earbides on e'xposure to CO in  the temperature  i m u m  conversion is obtained wi th  Co catalysts  a t  5 
H : :  CO ra t i o  of 2 : 1. ~-e~,,~:,, oyn~es t s . ]  Tech. Mit t  K r u p p  Forse~.~ aer- ~1 "~,'nge of the synthesis  (185°-215 ° fo r  Co and 240 ° -  a im.  and space veloci ty of 150 s o l  of gas per  soL o£ 
3278. S ~ ,  F.  [Generat ion of  W a t e r  G a s  and Syn- i ~ ,  arson- . ~ v ~ z ,  pp. 34-36 ; Chem. Zea t ra lb  ~nn,g~i ' ]  ~ 0  ° for  Fe  cata lys ts) .  SinCe the reaction 2 Co+2  CO-> cata lys t  per  hr. ; w i th  Ru  more than  200 arm. is  nee- 

thes is  Gas From Brown  Coal• Peat,  and  Bi tuminous  , *- . . . . . .  ~ u e m .  ~ n s . ,  sol. 37, 1943, p. 3623. : '  ~'/*~ ~:Co:C-}-C0~ is much too slow to account for  the ra te  of  e ssa ry .  Tile tempera ture  coefficient on Co and ]Pe 
Coal i n  the PIntseh-HIllebrand P l a n t  a t  the Hamburg  G as  Works.]  Gas- u. Wasserfaeh, sol.  83 1940 pp.. F a t t y  acids contained in the r ema in ing  ase ~. , /  ~ b y d r o c a r b o n  format ion,  i t  is conceivable tha t  H~ acts  ca ta lys t  i s  about  1.6 per 10 ° in the range 190°-235% 

large-scale plant operating, a .... a: .... .g s ~ a':i ~as catalyst for metal carbide formation by way of an corresponding to an activation energy of 20 keal. per 

Presentl-6; Chem•GermanAbS•,endeavorsVOl• 34, 1940are .... pro °569increase 'the quan-' distillatlon into IndiTr°psch process were isolated~ .... and "~separated~° mebyFisclaer~vacr i' ~.unstable metal hydride according to the equation 2 real of 2 H.: 3.-CO• The above catalysts form rela- 
. . . .  fructions• ram': :~.Co-I-CO-}-H.--->Co=C+H:O. The mechanism of carbide tively unstable carbides with CO, which react with 
 attya dscoasisJ dnal   reof l ormatiou on the Co eotalyst where the malU oxygen- at temperatares below tO yield, quantl atlvely, 

tity of gas by diluting coal gas with water gas. The ~eu essentially of saturated monobasid ~ :~:~ted product is H=O rather than CO.-, is difficult to apply GEL plus C-.H~. Above 350 °, considerable decomposi- 
cheapest Source of this gas is the Plntsch-Hillebrand fatty acids about the series of yalerie to cupric aeJ lion to C occurs• For maximum activity and life, CO 

;:Only very small amounts of unsaturated fat ac [,~4s'i ~ ~'to Fe catalysts, and it is. probable therefore, that, al- Continuous water-gas generator using brown coal. Ira- occurred. : .... 'I~, , !~.though metal carbides are formed on both Co and Fe, catalysts should be inducted attd reduced with H:, and 
beenPr°vementSpossiblewereto ope~:atsmade ineontinuouslythis generat0r:SOand shutthat itdownhaS . the initial synthesis should be prolonged at atmos- 
the r e ~ f l a r  , . . . . . .  3 2 8 2  S T O R e ; E  H ~ Behav" ~ - " l ~ Y ~ e  mechanism of the synthesis  d i f fe rs  for the 2 sub- . h ~ o  n r ~ , , r ~  @a~ ~ev"r~l flnv~ haf~ra inPr~a~in~ ~he . ~-  /~u~e) warer-~as I :- , - • lor or ~inc Oxi . : ~ ~ . . ~ . . . . .  ~r . . . . . . . . . .  . . . . . .  ~ . . . . . . . . . . . .  ~ .  

: t i l ts  process Is the reduc ;d  eoPaan,t'~ One  advan tage  of Oxlde-Chrom,um Oxide Catalysts  in thed~ e a n d Z i a c  -~,~.stances. The hydroc.arbons produced on smtered F e  pressure to 10 aim. Fe catalysts a re  preferably p r e - -  
H-S i n  the  ~as -~.-  - -  - r g a n l c  5 and l ion and ~vnthes i s  of ~Ie[hflnaI -r . . . .  C~o,uPosi.  ~ catalysts reduee(t wttn ~ -  ar uou°--~ou are largely t,.ofltad xvlth f~ct . f  fl 1 ~tm fit" fhn r . f a  nf 10ft 1 ~ r  

- o owing to the r • - * ------ ovur  '*~ ' - ........................................ v~ za t ion  nrachw~ ~.,, .. e fo tmmg o f  the carbonl- sol. 32, 1928, nu. 3.7-t3-17-.t7. ,~ :"  . -  • r ays .  Chem./ ~o~branched-ehaia paraffins, wbereas those formed on F e  ~n ~m .e  ~ ~n.o~ r .~,~tt~ ~-9~ ~ ,,e o ~  r~ .  h~ -~9.-~° 
bed. Tl*e-most i"~nPoarssa~ge,~ h r°ugh  the generator  fuel  P. 816. - -  - : - 7 '  t.uem. ~os. ,  sol. 23,1929 i, m~:ea ta lys t s  r educed :a t  400" o r  less con t a in  very l i t t l e  ~ef~;:e • oue~a{i~n-w~t'h-s~vnthesis~asat~f6 ~ tm"-Trea t -  
dueer ~as for ho-~fZ2 YL~" change nas been to use pro- " Detailn of., . . . . . .  ~]~isoparaffins An essential condition for the produc- .,one w~h H .ftf'r fh~ {,.rbldi~ ¢]0o~ nor affect fh~ : 

o , , ~ , ~ * u  u l e  r " " *  . . . . .  r e  a r c  i • . . o " "  ' . . . . . . . . . .  • : , ,  . . . .  C . . . .  ' , ~  . . . . . . . . . . . . . .  e r s a t : t l l ~ * ~ .  ~ ,  $ egenerators, wi th  the burn- sll,,~,,~a¢; s . .X t -  a~on of several  precipi tated and ~-.~ lion o f i sopar t f f i a s  tllm'efore l s a p p a r e n t i v  theabsenee . . . , ; . • ;~  ~,  w~ . . ~ . o ~  . ~ • , , ~ h  ~h~ ~ o  5 . .h ;ao  ;~ 
: ' t h a t  t h e  r e ~ , ~ , ~  e regenerat0rs~ The length  iof t ime T l ~ . ~ ' ~ . ' ~ : ~ : ~  ann ~ao-Cl '=0: ca ta lys ts  are rel)0r~e~ i ~  of ferrous oxide in' the Fe ca'tah'st  and  a cr i t ica l  spae- ~:,~.'~'~o7~'~o"'~Y~o~.~.~'7~.~ 

in~ m . q ] ~ , , ~ . s  are usea .for hea t ing  the cireulat  ~ ~ . -  , ~ , ~ t e s  m r  toe synthesis  of 3 leOl~  ~ "  ~ i n g  of tile Fe atoms in the Fe e.~rbide lat t ice to pe rmi t  C~'~'~';~',.'~i~lln~i~'~'~h'~l'.~[,.~'~r~.:~'~/,~,:~ ~ . ' ~ ' ~  
- ~ _ gas  .__~ ...•~ ~ n  ine rea sea  Tar  i ~ " -.-~. : ~ ~ ~,as mix tures  a t  ~ 000 1 : f r ~  !~.  - . . ~ . .  " . . .,• . . . ,.,., c_r_.___.o . . . . . . . . . . . . . . . . . .  ~ ~rr . . . . . . .  '~-~..._g . . . . . . .  

of  t h a t  indicated by th~ w;.-~,.2_ Y e lds .are  about 300 ° are Commtred m],o .~.~:~ ~ pers .q .m,  and about ~ cross hnka,,es to f r o m .  Pie~10us ln.~ eshgat lons  a r~re l  subsequent exposure t o  synthesis .~as reforms tbe  ear -  " 
best  ~'uel . . . . .  o~.~r re~or~ [esr The . -- , ---~ ,.--,~,on oz ur.o~ to a Zn "~- viewed on tile effect or pressure uimears ann contact . . . . . .  • : ~s brown coal ~l.aea.,n~]... . " catalyst m Pronor " n~ of ann ~ ~ ^ - 0 12~ ' ' ~ . bide Bnreau of Mmes tests show that the carbtdmg .... 
Th | s  c0al ~i "~ '~"  - " ~ , ~--~-~,~uA•* I n  or lquet  form sh-~* on ,, ,~- _ . tl0 . . . . . . . .  gm ~ n u  to o.) ~ Cr.0 | ~  time o t the Fischer-Tropseh synthesis  and tae pomon- r ~t~ on ~ ~ . t n lw t~  i~ of c ,~ ~,mo ardor nf  ;nhf-n~h,a~ - o,~-~,, uo~ nay  • _ w ~  m~re "to v" • - -  • --* .~t - ra . . . . . . . . . . . .  ._~S . . . . . . . . . . . . . . . . . . . . . . .  no . . . . . . . .  
too low a - ~  _2 . . . .  e too  h i g h  all ash conten t  or Th~,.o . ' , -  • • E ! t y  than  paIe ZuO or pure Cr n l!Y, tng of catalysts  by S compounds. . ~  rl,.i- nf th,~ ~v.~-hn~;~ r ~  . . , : .  ^¢ ~=~ • O_ hydro : 

: : ,, ,,o- m e , n a g  poin t  : a n d  t h e : a s h  shoul . . . . .  - . . . . . .  ~:as, however, n o  apprec abledi f fere i i  *.~. :: ~: • , ' . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . .  .~  v ~ ,  . . . . .  - - - -  .. 
reac t  w i t h  the  r e f r a c t o r ~  ,~ . . . . .  d n o t  try between t i m  o.,~.i~. . c e i n  ache: ~ ~ '  3287.1 . . . . . .  . .  Synthesis of Hydrocarbons 'From W a t e r  Carbons in t h e  products  f r o m : a  Co catulyst  i s  about  - ,  :-  
secured wi th  . . . . . . .  "~'" ,~uoa resul ts  also were Me0H "~-*.. .~--~-,;~-.• . . .s  ~aea  used t o  decompose J [ ~  a . ~  h' mi t ry  f Co'tl U~til zat ion H H Lowr 10 wh i l e  tba t  f rom an Fe -Cu- fa t a l  "st  is 0 "  C.H - pr*tL. J=*II~umiuous c0a[ b • ; . t , , ~ - t m v s p u e r l e  pressure Th "- . . . . .  s• C e s ~ o • ( . • Y• , , , • Y . . .o. ; . 4 " : .  

• ulso was  tested but  i ts  l .~-  :,,~ ;~. ':- ( tgh vo la t i l e )  les t  was-vi r tua l l~  *n-*~* . . . . .  -'- e m~xed oxide cain- ~ .  ed.). 5ohn Wiley & Sons Inc xNew York City,  1945, plays an impor taa t  role i n  tbe syn thes i s  on CO )tit no t  
: comple tegas i f lc  ban. I ~ e e r  a h : ' ~  '~ . "~'" •'::'~uvLey~nta" not permit  l~el0w 300%and ~t  8 5 0 ~ [ t e  ~r /~ l '~ :~v~tnes is  of Me0E 1,'~;~;. : sol. I I  chap. 39, pp. 1797-1845. : on Fe-Cu catalysts .  Tl~e pr0p0rtioU of oxygenated hi- - : 

n o n  were madea i t . sh0n ld  betl;l:~e~an~es: tn construc, 328~ : : , . . .  • , s  ess t!*an a t 3 3 0 o :  ,:~ v,, , ; , ,~.~,  . . . . .  , . . . .  ~,,t= mo~'h-d~ - f  :,~r,,dnction of  nlnie compounds (chiefly alcohols) in the l iquid prod- . . . .  
but It would be necessary to use ~I ..... ~a.!s coal ~-v,,~d•...." e rtvtt~ .aud iAetwatton rEnergy in : ~i~ ~" ~,-,H,o~;~ ~,,~ h..,] ̂ ~ ~t..,~,n,..,,;~.. a~ ~h~ ,.aao~tnn~ ucts from Fe catalysts ts greater titan that from Co 
coke i n g a s  producers . . . .  r e s m m n t  tugh-asb , .~%[,:[~ogeaeo~5~ L at[tlysls 0f: Gas l ie  ~ethms ::Your ~;~: [,&2.;,~,::';~,vo'l~.i;]"~l,~/~'f~e,:~'~t~;eco~n&o~]t~on anZ~Yiet~ ' ca t f lys ts  T h e  chief oxygenated:pr ,duct from Co cain* " 

• . . . . . . .  e ~  ~ o e  ~ , ' o i  5 - -  • -  ~ - -  " " t ~ ~ . C  . . . . . . . . . . . .  . . . . .  * -  . . • , . L  . . . .  . . . . . . . . .  8 2 7 9  rGa~;a.-~=^. ~ - ~ : -th~ , .  :~.~.~:~ . • ,, 193o pp 1-~95---1398- Chem II~:~ . . . . . . .  :^ .  A. =:_^,.^. ,, . . . . . . .  , . . . .  a...+~ -na  t h e  eco lysts ts H-0 anti frOill F e  catalysts ts CO- rile rat io of 
%Vith SneciH Call e ao~,..~ ~" ~,u.eis in  G,ls "~Vorks , - -  , ~uoo,.p. 640o. " . . . .  ~ ~^--~^. ^~ . ~ . ,  .,..~ ot~ ,.vn.o ~lla~;~n - re  thorou hl  = H-O CO- m the  prodncts  from the la t te r  Inereasmg 

• duet ion o f  W.e~.  ~o~ ~ ,~ t e Continuous I r a ,  . . . .  Relat ion A = C . c , ~  between rite a - ~ ' ~ -  ~ - ~ *~ ~ '  . . . . .  ~ ~ ; ] ' 1  " ~"~11" '~e ~ 4  '1~¢ Wl~l~ the pressare  The reaction i t r  the Fischer- 
~' " 1942, no. 67-~7-~;~:,~ ~ ~as :  u. W a s s e r £ a e h . v O 1 . 8 5  ' energy Of aCtirat ion j~ for  con, o ~ ' ~ : ~ . ~  unu me: ; ~'~: -V . . . . . .  =~:: ~" '" .~g~r~"' :  ~ ' , ' "~ :  r=*7" : . . . .  . Tropsch synthesis  is relat ively Slow, 30 sec. of contact  : 
: : .  RevieW- e3- : , / ' - , -y - ,~ .n  . . . . . . .  ol. 3, ,  1943; p. 4551. ean.not be due ent i re ly  t o a  protaaC~ili'~";f~;~:, reacu°ns- ~{:  3 2 8 8 . . . . ~ .  F i scher : r ropschaadRe!~l ted  SYntheses. r a t a  60-70% c0nversi0a a s  compared with 0.2 sec. f o r  : : : 

With - 1 ~ ' , : - ' ~  pr°m.~cn°n f rom coke (generator  gaS achve  centers. 2 other  fac tors  e te:~--";~l"~'~t°n~ °~ | ~ : :  Crucible, sol. 31, 1946, pp. o2; o4, o6, aS, 6v..  the r eac t ion  CO and" steam over a Co--¢u catch,s t  a t  : 
, s t a n ~ = . ~ . ; . ~ , [ ~ m v u s u ° ,  a 0f  ! ,200keaL per m.: (Under  quen,ey of energy:exchange in the ad~{~o~,~'~= "e  -.e- i ~ :  Paper  g iven  before the Physical  Chemistry DivisiOn 325 °. This  probably .is due to t h e  Critical spacing of ) : 
~ e r m ' ~ ' ~ ' u ° n s ~  a n a a : h e a t I n g v a l u e 0 f l , l ~ 0 k c a L ,  :beredneedbyadsorption,~othatitb-o~,'~'~"~, s e m a y : L  I,~ o f  the P i t t sburgh  secti0o o f . t he  American Chemical " the metal  a toms i n t h e  catalysts / a t t i c e = : A  possible - • 

~ --~- ~ . ~ , ~  gaso~ a n e a t m g v a l u e  o f  2 700 kca l :  ~er  o£ tile spacing of the cat ilvst:ato~.~--~%~-~. "~ ~uncnon m'~:( Society;: Which reviews Gelunan process development mechanist~ for  the synthesis,on Co and Fe:catalystS i s  . 
~_...;I~.~' ==~'~m ~.~-era~or and wa te r  g a s .  • , hea t ing  va lue  3 ~00:, ~ o f  low ac t i va t i on ,  e n e r " i e s ' i n w l v ~ ' ~ - ~  m f e a e ' u 0 n s ~  . . . . . . .  ~ u n . | ~  f o l l o w e d . :  : by. an .thai, ysis of kinetfc d a t a  portalnin &~ to  o u t l i n e d  i n  a Series. of equati0ns, d e p i c t i n g  the r e a c - •  . "  ~:: :  
w . . ^ P  . ) ann ey the cont inuous Pintsch-Hil lebrand age through the ener,.~, barrier  -,:$- ~ q  a ~um lea~- , | ~  the mechanism of the svathesis  , T h e  prevai l ing oper- l ions involved i n  the fo rmat ion  of  normal  a olefins ' , : 

• ~tvr-gas process: A f lOwsheet  0£ "Tho s t  hv . ~. . - . . .  v~ eonsluerame: _ ~ " • ~ ' '  ' " " . . : ' . . . .  r t o ~ e t b e r  w ;eh  n . . . . A  . ~ , the l a t t e r  process . . . .  1 . pothesls ts supported by e v i d e n . a  h,,e ~ho.~ I~:., a tmg  process tn Geralaay was t ha t  wi th  a Co-q~ll-Mg- branched paraffins and ox.~genated compounds. 
s i t u s  f a r  eh;- . . . .~  ~, g,  0~ get te tat0rs  .of va r ious  de-' : i S  none either fOr or aga ins t  the,2d; F . ~ e h l .  aV Y l!~ kieselguhr cata!yst, a t  200 °, 1-10 aim. Pressure, an d in  3289. - - .  Motor-Fuel Synthesis 0 i l  Gas  Jour.  :~  * 
oi~rat~n'g~vst~eac~n~in°~aer process, ts given: A p lan t  : n!ents are suggested.:-: . : : :  : - - - ' " : =  :--pe rt- . i , ~  2-3 s t ages 'wi thYie lds  of lS0 gal , :of product pet-~U, m. . . . .  sol. 46, N0. 26, 1947, p. 90: : : . ' : 
f o r  300 days  per yr. fo-t:;6"yrPr°t~eSSvWa~_|,n_°perati°n" 3 2 ~ .  =--..:a_. S y n t h e t i c  Fuel  Prbcesses CoalA~e SoL  of 2 H-.-I-l: CO. =Tbis~ m e t h o d w a s  improved by: rscy-  : :  : Pnp'er p~:6seated a t  fl~e meei[ng of tbe Phi iade lphia  .: ; 
a b l e  low , t sh  conten~ ~,,u""':1 ~-~lrA~̂~" " ~-- ~uat. or reason-. : ~ , ,  J anna ry  1944, .n 117. " " ° ' . l~~ elin~. ~ 3 v01. oz enu.,zas., t ram me lsr s tage Wlm.conuensa-.. . . . . . . . .  ~ooe;..  ~-e ~flle American. Chemical Soele~v~.. ~ 'The fluid- , ' 

.:rite ash i s : a  su i tab le  raw matetY.i~ ~a m e l t m g  :p0mt  of : : Es thna tes  o f  the u r ie~  ,e  -=:.~:: . . . .  ~!~, t,on of product  a f te r  ~ t c y c l e  and l]mresse ~n~'ield o f  • ized ca ta lys t  technique is described, pil0t~plant tests of . 
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