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3S. 1042, lip. 303-365;  Chem. Abs., voL 37, 1943, p .  vo lves  cracking a s t ra ight -chain  wax for  a shor t  time 
0442. 
Virtual ly no resin format ion  occurs when gasoline 

obtained by the Fischer-Tropsch synthesis  process is  
stored, and the mono-olefin content  (30-40%) remains  
unchanged. In  general, peroxides are no t  formed dur- 
ing  prolonged storage of large batches of gasoline. 
Signs of perexidation have  been observed with salall 
batches, for example, the  octane number of a sample 
stored for 15 montbs  in a sealed can Was lowerd by " 
3 units,  o-Ccesol is  recommended as  a peroxid'e- 
inhibitor ,  Samples when tested for  knock ra t ing  after  
being taken from a re f r igera tor  gave ~n octane nualber 
1 un i t  btgller t han  when tested a t  room temperature.  
662. - - ,  [Notes on the Examinat ion of Synthetic 

Benzine.] ee l  u. Kohle Erdoel Teer, vol. 39, 19~3, 
Pp. 903-910 : Chem. Zentralb. ,  1944, I, p. 199 ; Cbem. 
Abs., V01. 33 1944, p 6066 .  ~ • , 
Evaporution losses in synthet ic  benzine amounting to 
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a t  h igh  temperatures and Imlymerizing the resultant monel ribbon obta ined from Kr, C~E[~, and CHCI..F were 
h igh  proportion of olefins. The product  i s  largely a smaller than  t he  geometric  area by as  much as 25%. 
s team-cylinder  0il. Moderate ly  viscous oils  can also 
be produced by polymerizing olellns f rom the 150%-200o 670. DAvis, S. G. Evalua t ion  of Cata lys ts  Used ' i n  

the Synthesis  o£ I-Iydrecarbons. Canadian  Chem. 
Flscher-Tropsch f rac t ion  f rom water gas. A German" ProCess Ind.,  vol .  31, 1947, p. 644. : 
process uses the chlor inat ion of a Fischer-TroPsch 
middIe oil to give a 20-25% CI content and  reaction of Abstract of ,'t paper  presented a t  the 8d annual  meet- 
th i s  product  with abou t  b a l l  i ts  weight of napbthahne | iag of the Cbenfical Ins t i tu te  of Canada. A prelilni- 
in the  presence of naph tha  and  an A1Ch catalyst,  T h e  • | navy report  i s  made  indicat ing a method and the up- 
product  yields spindle and turbine oils and u residue Of | paratus used i n  the  evaluation of ca ta lys t s  for  tbe re- 
cyl inder  stock. CO and H.- may be added to olefins to | action of CO and H... The a p p a r a t u s  consists of 6 
g ive  aldehydes, which can be reduced to alcohols and | semi-pilot-scale catalyst- test ing units. Shows some 
oxidized to acids. T h e  esters nbtained by combining | typical  results.  Also describes apparatns  on which the 
the long-chain alcohols and  acids have h igh  viscosity | surface area, the r a t e  of carbiding wi th  CO, a n d  the 
index  and low pour point.  | rate of reduction of the carbide wi th  H.., a re  measured 

DAVmSOH.% A. Sce abs. 666. | on the catalysts .  
666 .  D A v l n s o ~  , if ,  A~n D.xwnson~', .4 . .  Fa t ty  Ac ids .  | - - ,  ~ee abs. 3747. 

for  t he  Soap Indust ry .  Soap. sani t .  Chemicals, vol. 671. DAZELr.r, G. H.,:A.X~ GALL, D: Lu :b r i ca t iug  0 i l s  

po lymer i~ t e s  f rom cracked Fischer-Tropseh diesel el l  
previously described (abs. 6"/3). 

673.--. Prepara t ion  o f  Lubr ic~ t /ng  Oils  F rom Hy- 
drocarbon-Synthesis I ' rodncts.  I .  1I. l ' e t roleum 
(London); voi. 11, 1943, pp. 14-1~, 26, 41-44 ; Chem. 
Ahs .  vet. 42, 1948, p. 3943. 

Fischer-Tropech diesel oi l  m a t  he cracked to yield 
products  ~Juta ining olefins. Mater ia l  Obtained hy ther- 
m a l  cracking a t  000 ° and  a tmospher ie  pres,-are poly- 
merizes in the preseuce of 5% AlCh to  g ive  good yie lds  
of sat isfactory lubr ica t ing  oil. The products  derived 
f rom cracking in an  autoclave a t  450 ° nnd over an .A.1- 
Si catalyst  a t  600 ~ g ive  poor yields of lub r i ca t ing  oi l  ou 
polymerization. The differences i n  the  products  are 
sa id  to be due to the presence of m a i n l y  s t raight-chain 
a-mono-olefins ill the therala]ly cracked gasolines bu t  
not  in  tbose formed hy other  methods  o£ cracking. 

674. . Production of Olefins bT the Cracking of , a loss of weight of 2 ~  and a reductiou in the Reid 15 No 8 1939 Pl "~1-°23 70" Chem &bs vol .~ ] . . . . .  
r • • • - ' - ' " - ' . . . . .  ' " --, From Fiscner-~ropsch 0~enns U s i n g  w a t e r  Gas a s  ~. . . ~ e ~ : ~  o~o0:0~. ~al,~ed ~ fal l  ,l~ ocr.u;e n,!~nbe,. Per- 193~, p. S04, I ~a,," -~Iateriul Vet,,,l~mn ILoudon~ v,,1 ~ 1.~6 I'tscher-~rop~eb ~ ,xes and ~b~,r  Co,,version 1,,to : 

: ~ l ~ o ~ , , . t ~ 2 o . u  ~uta.n~ smrage~rom the effect of day~ : Oxidat ion of fa t ty  acids and use of ln'oducts in soap | ~n oO~"_;10. "Cilem Abe- vol 41 1947-& o56o" " ? Lubricathl~ 0i ls .  Fnel. vol.  27, ~N'O. 2, 194~. pp. 50-55 ; ;: 
b~,~ ...... -:i=~,, ~o .e .~aysa i s0  a~ec[eu f i le  octane nun -  . m~tking are discussed,  'Some mention is made Of prc- | ........ ~ : - .' . . . . .  " ' ~ ' . . . . . . .  ChenL Abs.  vol 42, 1948, p. 7515. 

. . . . . . . . . . .  amy. xne  renfleney OI ilia-event svntbet ie  duetion of ~attr  acids by ~ i ~ e l l o l ' ' P r m ~  . . . . . . . .  z -  ~ Prouucrs O/ltulned by tlle l'~isellex'-Tropseb process . . . .  . . . . .  : . _ 
oenzines to form peroxide varie~ 0 tbe r  file[or" ~ban ~ r . . . .  - ---~, .~.  p~vce~. I beta,, water  .as ~ C O " H  --1 - ] } b lye t considerabh" '±pun waxes nOlltllg anove;~06 ° a t  760 nlu], produced 
the above "~ mentioned .fl*~ - ~,~oa . l  . . . . . . .  ~ -  ~ ~ ~Avloso~, R L S e e  abs llO0 | ~.Y ~ , ~ . . ~ a . ,  =,,:.,~.... (4, ,~,":~. ' . , .~. . .  ,:: ... ~';.,;;~.: ,.,,~'~;.." a t  atmo~pl ,r c p r e ~ u r e -  d "it 10 -~tln 1)res~t~re hv ~rn - -  ~ ¢ | 1 , . .  " g l ~" l a • • * r  ° ~ ' * • ~ . - 

octane number,  b u t  t i le  s l i the r  was unable ~0 deter- 667: D.~xzzs, ] .  3:reatmen t of L~quld Prodn#ts From | range obtained fronl  synthesis  gas (CO: I - I :=1:  2) and thes~s fl:ojn {.( and I-l: nl  rile pre.~ence of a {'o t~tratyst 
. mine them. : • . wa~e~ouas Synthesis., l u d ,  Chenflst, v01. 13:1937, . |  are therefore more  pl:omising raw nmter ia l s  for p01y- were sm~ecte,  to 1ion.catalytic, vapor-phase  cracking 

663 D~ ' t ;L lV  r. ro..~ifi.,~,; . . . .  ~ e~ , - ,  ~ , , pp. 442-446; CI em Abs .  vol 3 ̀ ) 1933 u 107o , | ,no,,;z-tion to l u b r i c l t i n ~  o i l s  Tile aim 0£ thL~ifivesti ' a t  ten~peratures ,]'augmg from 5I 00-640 ° a n d  a t  a • . .  , -  - - ,  ~ . . . . . . . . .  . ~, It* ~!le~s o r  . . . • - '  • ~ ~- ! . . . . .  v " " - throu h} - • 

P o of commercml manufacture of city gas " ' g '  l , ] . . . .  " " ' " " '  t e u e { :  ~ k :  : ~ : ~ ' " " ~" " . . . .  " 668 I).~ x " " ' ~ "  r " x n - . t a g~ven ~emperature t i le  t ( t l l  yield of : . . i n  Germany by:the gasification Of b roWffc0a t i nn  ~ . . ~  • v~. • E [Pravric "l 'esr f .~vnthol ] " Mat " |  temperature l ur  the  ~ I remains app ro . ' im l t e  v co - . , . . . . . .  • , ~ • 
ha ~ . . . . . . . .  " ~ - ~ ....... " " ra~ - " - o - : -  ) , . t-.. . . . . . .  . - . . . . . .  - - stun ~n l r "v " r n " i n b " I ~racuen pronucl:s IS less than  for  t]3e diesel-oil  fr't~.'tio 1 • , w n g  two generators of 3 J ft. diameter  47300 1 g ~ses., xol..~/~, 1 9 - o  p. 7267 Chem Abs .  vol 19 : ' |  t~:~U (e  g~ en-tempe nture co d~t 0 s, t e also- /')00°--300"l~hq* *~.~r^~.~ .~- -  .-.~ ~ . .  ." • - 
Of coal is gasified ller °4 h r  r ieldin~ 563 00 n :~:: ~* -,; 1925 p. 3155 ' ' : ! lute v iscosi t r  of  tl e oil decreases with i crease i l the ~7. ~ ~ "'~ 7~' "r~"~- ' ' = : : '  o.z ~qulu p~om!c~s IS mgner.  

' o ~ - - "'" " " " " ~ " "  ""  "~ chain 1 n 1 ~ II h v  rb ~ " I ~ ~ ~11~ lunge ~.~--~.~ tile Jlqnl{1 pro{lucts f rom wax con ~ g a s  (a t  0 and ~60-mm ) I t  is clainled t h a t  any non- : Crude srntbol  rectified to o00° -ave ~7 ~ -~ ms~;U~,o :: | - e gt l of  t e . droca on~ n the s t a l i n  gnla te-  la in  abou* ~.~% -~ .~.a,.~ . . . . . .  ~ ,~ ^ , . ~'~'. 
caking so id fl  el Call l e used f a r  . .~ ; s . .~  ..,~ " ~ l~ suital l l~ a's H .],~: ~.o~ ~. .~ . . - - . ,  ",~ optic-./° "~ ~.'.~'£:~%~ " rtal. The V I of u l l  oils prepared from a higher-l oil= : . . . .  " ~ , x " , :  ~". ....... ps, ..... ~.:.~ ~.  L,l= sLra]g,l~-eaain: 

; : tn  * '~ '~- - - - - '~  - . . . .  "~ ---  ~": " • ~ " ' : " ' ~ "  ~ "  "~ ~ . 9  " o ; ~ "  -~"%~"~" " " "  ' " ~  "-~ :u.o-o~/e ; k; ~.zaT~ : in-  fraetlon Of ~as01in ~ ar ~ . ra . t~r  t h -n  *]~aeo .¢ . p c '  t~ t~ p~. "xne ylems an{l e01nposltlon of the liquid- and - : 
. ~ , u u u ~  u~ app~oxnna[e~.x ~0u p. s.°L; th is  pressure .~.-,-L~~.o-/v; calor, fic value, &200 eal./kg." the cold t e s t  from - 1-x~r ~,~lin ~ . : t ~  ~ v~'~-~ ~.;~'{~ ~'~,~.~* ~':~'~: gaseous-cracked products  a r e  v i r t ua l l y  t he  same for  
~s nmmmined  dur ing gasification of coal B e f o r e  oegins  to set a t  --30 ° aud i~ c0m~letel~ solia.~.;,~ *, - - ~ " "~ "~ ' "  g +r~,e . . . .  . . . . . .  s . . . . . . .  . . ,  e . . . .  - ' both waxe~ A~m-o~-;,,,~*^ r, . . . . . .  ,.~'_' : . . . . .  ~_: . ~ 
ente~ ~ g the .'enerato the ~ ). i~ mixed wlt~ s . . . . .  - -90  °. Road t ~ * ~  ~ * ~ .  . . . . . . . .  . .  tea on the we~gl!t of  s ta r t ing  mate r ia l  L less for tller: , .- " :  =~ ~ . :-- '~ '"~ - "  " " 

' " heated ~toam ~r nan ° ± e * o .  (~, , ,Y;~.~'*: . . . . .  .~".~A 'pw" ~..~ . . . . .  . ^ . . . ~ , . . ~ , . ~ v , - u p :  m0t0. c~e l la~lng'a  OUtlon cur~es zo~ rue total  products•of  cracking h' lve enter ing the generator, tbe O: is mixed w i th  super- --90% Road tes ts  wi th  a 4-hp. motorcycle b a v i n g ' a ,  
abea~ed s tea:nj~t  500:. :Afte~,,..pl~:!fi.cat!o!}_a~.d C0 .ye .  carbure tor  ad_jyste.d for.G2H , an t l  r u_nn in .g  at  25 km./hr, higher-boiling gasolines.  Calculated on t he  weight Of becu constructed. Polymerizut ioa  of  t he  oledns 'with ~ [I rnnnl~ag ut 

:: i duction, the gas has file fol lowi  go(onlllOSiti0n : CO,, showed the following distances/100 cm of f u e l :  C , ~  elefins present,  the  yie ld  appears to increase with in- 
crease in chain  length  of file hydrocarbens: A marked 2-3% of A1Ch a t  80 ° ~ v e s  greater  +yields o f  lubr ica t ing  

1 3.0 ( i l l uminaa t s ,  0;5; 0=. 0.1 ; CO. - ' .S  H.+. 48.7 CH~ ~ 2.9 knl .  ; '  syntbol 3 ;  1 : 1  C..H~-svnthol: 3 .2 ,  1 : 1": l ' decrease in  Field Occurs where a high rcaetion tclnpel',~ 0il  With u high viscosi ty iudcx  than  a re  ob ta ined  f rom 
the  products Of erackmg the diesel-t i l  fcactiou~ o w i n g  22.0 N.- ate, 2 3% Fnr  certai  synthetic purposes i t ?  C.Hr-alcohol-synthol 2.9.: Witl'~ syntb01 alone ~he motor ' ture i s  employed, b u t  OtherwiSe the  effect Of react ion:  t o  the  greater 'preduct ion of long-chain 'olefins £r0ia t he  : :  • is  possible to l imit  the C0  prodnc~i0n to 15e)~ and in- " knocks but  with synth01-CoH~ it  runs quite  smoothlr. :i 

: :  • ;. c[ease .H.~ to ,'aS' mucb as 7 5 ~  by shital i le  dont~bl o f  : : : DA~S, H. S See abs.2316~ : ~ i~ ' temperature on yie ld  is no t  significant. React ica tern. : waxes. All the  0ils obtained had  B.  :% M, oxidation 
: perature and cha in  length  haveverY l i t t l e  effect oa s ta -  

: , m mpu~, temperature, and l)ressure and b.x; u s e  Of . . . . .  :DA~'IS' J : D  sCd a h s  625 3159 3213 : • -'4 • b U i t y  to :oxidation. The: o l s :a re  superior  in general  n u m b e r s  above 2,0. . . . .  proper fuels • ~ : , • • • , , . : : . . ~  
::: ": :~ : 664. [Pressm'eGasif icafl0n Of Solld:]Puel'S Witli  " 669.  D.~vis, R. 'i'., JR., DEWITT T. W., ~:~a E ~ . ~ r r  ! : "pr0perties to those  obtained from: Synthesis gas:  T h e  675. D~-ZELEV, G,:H., G,XLL, D., . ~ U  HALL: C. c. :Pr'o: ~: 

: :  i ' :  Oxygens] cT2~I Reel ~9~  l!t i~::: V . I .  is  hi~her and:  ti le oxidation numbers  are lower ~ duetion of Olefln-I?olymer Lubr ica f ing  Oils  of saris-:~ 
(2.4-2 9, bt~t s t i l l  too h igh  to comply with G o v e r n m e n t  Tactory Oxidation Stabili ty.  Jou r .  Ins t .  Pe t ro l .  vol. 

,~ . _ . P. ]K. Adsorption o f  Gases  on Surfaces of Powders !5~ ! 

j 552 ;' Chem. Abs,, x'ol, 30~ 1942 'p 4315 ? " ? " r '  - : ox, ±wT; pp., lO.32-1248 ;' Chem, ~Abs~., vol.  42, :1948, .;~ : Specification, which requires one below 2 ) :  I f  oi ls  o f  34, 1943~ pp.  647-653. , . 
Concise p 110 ~ . . . . .  . . . . .  ~ | - ,  moderate v i s c o s i t y '  a n d  good VisCosity-temperature , ' At temnts  have  bee~ m m ~ "  f , , o ~ g  ~,o .~..a"~ . .  : 

: . description of to ta l  pressure gasif icat ion of A d s o r ' t i o n i  0 h ; : " :~(:! ::~ properties are required,  i t  would" seem t h a t  the mos t  : . . .. . . . . . . . . .  . . . . . . . .  ~ .  . . . .  Xl,, . . . . . .  : 
solid fuel  by means of pure  0.- and superheated Steam t .~r. .  ~ P  S t e r m s  for  I~:, Kr, n=C,H~o, 1-C,H, and ~'1~ - suitabl~ , n ~  ~-~ . h ~ . ~ a  h~ ~ l  . . . .  ;~ ; ,~  e~,~ . l~s .~  stab*hty .(as m e a s u r e d  by the B. .4 . .  5.I oxidation- - ' 

: : ' :  The  advantages  o f t h i s  meth0d over m'evious n r ~ : ~  :~.~w~2r" were measured a t  temperatures  a t  or below ~ . . . . .  = . . . . .  x . . . . . .  - ~ - ~ ' :  . . . . .  : -~  ~ - - ~  number  test) of olefin-polymer inbr lea t in  oils derived : - , . . . .  - - -  . . - - c ~ _ ~ s  . ~heir b o i l  ~ . . . . . . . .  ::in the f rae tmn of  water-gas  gasoline boi l ing 140 -200 . • g . 
are presented. The operat ion takes nlaee under_ ~ ' zon" "" i n ~  points a n d  found  to be S-shaped o n A g  ~ " " a l ~ h a , ~ h .  ÷~ia vi~m ~ some~xhat" less than  xxxth" l o w e r '  f rom the p r o d u c t s  of the Ftscher-Tropseh svnthems. 

: p ressure  Of 20-30 atm., wi th  extensive  formation- of ~ , m0nel  ribbon , g lass  spheres:  W powder, Z n 0  pig-~:~,~, :!:i~ bo~n~ ~r;~'~a'n'J:" "~  , . . . . .  . " .... ' 7  A e0ntrol ledhYdrogenat ion o f t b e  oils  in  the  "presence 
: CH, which r ende r s  the  nrocess so e x o t h o ~ .  *l,Q* meats,  AhO~, and Si0 :  g e l  Cross:sectional a reas  that ~;~.~:~:~. ~ -5 . . . . . . .  - , • . . . . . . .  * 0 f  MoS.. a t  200° and 200 atm. p~essure y ie lds  an oil  with : ' 
• e o a s u m p t m n  of O= is g rea t ly  reduced • The thron -~ ..... :, ad  t o  b e  assigned to: the va r ious  adsorbates t0 b r i n g ~ l ~  ~ ++~?' -2" D~zm+mr, G. H., A~n H ~  C.G. Polymer~zahon to an  ox~dati0n number of 1.8.. Tile effect i s  the  :result  of -~ 

. . . . .  i s  increased  5-fold :over urevious methods ba~.,:,s~v~ ~( ~ the  calculated surface a reas  for . the  l a s t  5 of these  a d o ~ / : J :  L~ubr icat iug O i l s  of 1-Heptene and 1-Pentadecene sa tu ra t ion  by H~ coupled wi th  the ~ormat ion  of' S:e0n- 
the reduced amount  of _~as neeessarr..- O-~w~ ~ . . . .  .~.~ . sorbents, into agreement, ~ w~th those obtained from• ad-~!.-~!~ -:~.:~'~ ~our  See. Chem., Ind .  vo l .  6 , 1948:, pp, 22-o-3,, ," Chem. t a m m g  mhlbl tors  .and can . . . . . .  be accurate ly  repreduced : 
sul ts  of pressm e -astf icat ion of var;-,,o ~ - - ~  ~-~ , -  sorp tmn isotherms for .N,  by ass igning an a r e a  of 16 %:~|~: v ~ Abs ~ vol. 42,  1948  p. 4738. . . . . . .  ' : by hy, drogenation m the p r e s e n c e  of N i  ca ta lys t  fol  

, :: eludes flowsheets and d iagrams  of plant  wi th  o~eratin~ ' ~ '  to the  N~ molecule were : K r  20 8 ~. ~ a t  --195 °. ~ : ~ "  :: : 1-Heptene and  1-pentadecene obtained hv  synthesis - lowed by ~aeatmg xx Ith MoS~ m the  absence : o f  H.-. : .. 
. . . .  - da ta  .... ' : '  - : C, t t  a.~ ,~ ~ :  ' ,  ~oo ~ ~ .  ~ - ,  ' -=' ~ "~ from al lvl  bromide and  the a , ~ n r - ~ l ~ o  a ~ - ~ , ~ a  .a  -Treatment of the o i l  wi th  A1Ch a t  180 ° produces some  

:; : D A s ,  P . P : S e e a b s .  1663: " ~ : 3 7 5 : ~ . ;  a t '  780 ann ~ ' :  : . ~ A  a t  o ,  C H C h : ; ~ . : v a g e n t s . w e r e  each polymerized wi th  3-5% .4.1Ch a t  ;mProve ment in  ox~dation.stahfll ty,  b u t - t h e  e f f ~ t  i s  
. . . . . .  • • - -  - ± .~ - a~ u ° • aml  :1 C s 42 ] ' : ~ -20  ~ o Small anu lS aeeonlpanle(1 DX' a ser ious  loss or on 

r " ~ V R  R See abs 1110 . • *v . . . .  , - , / t  • '~:i['.. - .~ w~thout d d u e n t  and also a t  80 in a solution m 
-66 • , ' " " , . . . .  e~ ~ a t  0 ° For  A fo i l  and  men " e '~ :.::': me related araflin N . " : Naphthalene added to  the  olefins before p01vmer iza t ion : '  : 5. DAv~Y W Srn the t l c  Lubricants  .~ " T,,h~:.~ .... " " g el ribbon, these sam ~ : ~ ' ~ .  __ p . x o sludge formed in the  low-tern- . _  . . . . .  : . . . . . . . .  . . . . .  ._:  .. _ 

.... " - -  -~- o - -  ~ _~ ^ . _el . . . . . . .  .~ . -  m o l e c u l e  area assi ~ - ~ - * -  ~ - , ~ - ~ - ~  . ~ ;~_. ~z~e.' " v e r a t u r e  no lvmer izaf ian  . n a  ~ha - - ; ~ ; ~ - * o ~  h . a  .1~ cuetnlcauy ,ucorpora~eu i n  [ne r e s m u n g  Oll anu " :: t ~ . ,  vm, -, £~o. ~, l~So :pp. 10-13:" Fuel. Abs : v 1 e u ~ = ~  sa~meu uesolu~e areas:~aa~•~r: .~:: . . . . . . . .  , - - .  ~ ~ . o  . . . . . . .  . . . . . . .  . . . . 
, o 8 were 10 to slightly hi  her  ~ tscos~t m ex his  su leads  to an increase in o~da t ion  s t a h i l i t v  a n  increased ~" "No. 6,1950, abs: 4595. ' ' " " ' : . % "60% larger  t h a n  t h e  geometric; S u r f a c e ~ k ~  sA~ g "" " y  " d e s .  T ggests tha t  " . . . ,  

.Polymers of high viscosi ty index may be prepared by : a rea  when CHChF, ~-CoH,~ and K r  were used as  ad" ~ i  :~:~u,me ~s°merizafi°n o c c u r r e d _ . ,  ~ ,  Xae a t  the bigher temperature, eonversmn:oz the  olefins to l ub r i ca t ing  oil, and a d e - :  
sorbates.  With  molecul e area,  assignments calculated ~ . : ~  :~ -  yi.elds, of lubr~.eatmg off were 73-93%. Al l  oils had C rease m the  vlseesl[y index o f  the  ~oil About  15%: :  

, polymeriziug C-.I~ C,H,, and C,H, or o iedns  baying ~f~r~ese~ads~rbatesfr~m~iquidde~sityinth~usuaU~;~`:~sa~.$~mdexesmtherange~8-~32.The~xidatiOn napthalene iS required t o P r e d u c e a n ' o i l  w i th  an 0xi. - 
• . . . . . . .  • :, more t b a n  8 C atoms in  the  chain One process in~ way: : [aos:  827) the surface  areas  o f  the A g  f o i l  and ~ ' ~  o ~  roues  were inuependent  of  the chain length  of the dar ien  number below 2.0; th i s  Causes a fa l l  in  v i s -  
; ' : - - . . . . . . . .  - . "~! :~ .~  , ,gmal Pie fin a n d ,  were significantly better  t han  for the cositY index from 100 to a value in t h e  r a u g e  30-85, 
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676. Dz~x,  R. S. Colloidal Behavior  in Metals and  
Alloys. Colloid Chem., eel.  6, 1946, pp. 561-578; 

. . . . .  Chem. Abe., eel.  40, 1946, p; 2427. 
L Gasses in meta l s :  Phys icochemica l  na tu re  of  

metallic in ter faces ;  gas-metal  systems as colloids ; de- 
gasification of meta l s ;  grain-size control; H• embrit-  
t lement.  I I .  Slag-metal sys tems : A~on  wrought-iron 
process;  steel-making react ions;  powder meta l lurgy;  
magnetiC, electric and mechanica l  properties of  me ta l  
compacts• I I L D i s p e r s i 0 n s  of m e t a l s i n  metals :  Solid 
meta ls  in solid meta l s ;  order ing in alloys; dispersion 
hardening;  in ternal  fr ict ion or  vibration-damping ca- 
Paci ty of metals .  78 refs. 
677. DE BnuIJN, H., ~'ESTEIK, R., AXD VAX LOON, W. 

Dutch Report  on Visit t o  L G. Fsrbenindustr ie ,  
A - G  Lndwigshafen and Oppau and Raschtg Werke  
Mundesheim BIOS Miscell• Rept .  104, no date, 120 
pp. ; PB 96,352. : 

.... Some of the  subjects repor ted  a re :  L Conversion o f  
C 0 ; a t  25 a t m .  pressure, t h e  catalyst  Fe:0~Cr.-0~- 
Na:SO,; conversion of CH~, ca ta lys t  Ni on magnesite.  : 

: I I .  Conversion of OH, to synthesis gas for CH~0H. 
I I L  Synthesis of CH~0H, procedure, converter, cat- 
alyst ,  temperatnre ,  coke-oven gas - - the  raw mater ia l .  
IV. Manufacture  of formaldehyde from CH~0H• V. 

.... Preparat ion• Of C~H.. fr0in CH~ by p a r t i a l  combustion 
and  from C a ~ .  V I  P r e p a r a t i o n ' o f  C:H~ f r o m  ~ H ~  
b y  par t ia l  oxidation and by del~ydrogenationr . V I I .  
Synthetic phenol by Raschig process. 

DECA~fnz .  E. Scoabs. 62. : 
. ;  : 678. DEOAnRI~RE, E.,::AX0:.-k~'TIIEAI~ME. J.: [An: : I r o n  

:" : Catalyst  for  Hydrogenat ion of Carbon Dioxide a t  
- ~:Ordinary Pressures ] ::Compt. rends, eel .  196 1933 

lOP. 1889-1391; .Chem. Abe., eel. 27, 1933, p. 4032. 

681. Dzungr ,  E .  [Subst i tute  and Synthet ic  Motor 
Fuels.] Schweizo Techztg. ,  1933. pp. 5,9-66, 75-80; 
Chem. Zentralb. ,  1938, I I ,  p. °-34; Chem. Abs., eel. 
34, 1940, p. 3469. 
Exhaus t i ve  r e p 0 ~  of' m e t h o d s  of  production, Possi. : 

bilities f o r  use,  and production figures for  the hydro- " 
genation produc ts  of  coal (Bergius-I .  G. and  Fischer- 
Tropsch processes)  and  C~_H..; for  E t 0 H  and Me01~ 
benzene, and  vegetable  oils ; fo r  the products  of  distil- 
lation of ~ spha l t  and  bi tuminous  shales;  for  gaseous 
fuels such a s  compressed clty gas  f rom sludge digestion, 
coke-oven gas  and CH~, C.H.., NH~ and H.-; and for 
gaseous fuels  such as  coal gas. Discusses their  utiliza. 
tion in Switzer land.  
682. DZMA~X, W. [Semicbke for  Chemical and Metal-  

lurgical  Processes.]  Gliickauf, eel, 73,1937, pp. !101- 
1106 ; Coal Carbonisati0n,  e e l  4, 1933, p. i6 .  
A genera l  su rvey  of the use  of semieoke is  followed 

by notes on the  resul ts  of  var ious  large-scale trial% 
inclt~ding t h e  m a n u f a c t u r e  of sYnt!~esis gas by  t h e  
Rulu'benzin A.-G. ~ the  direct manufadture of synthesis 
gas  in w a t e r  gas  producers  a t  t h e  Grasbrook (Ham- 
bm'g) gas works ;  and the  m a n u f a c t u r e  of ferrosilicon, 
CoCo., and  o ther  products• 

i683. - - .  [ S t a t u s  of  Low-TemPera tu re  Coking in ~ 
G e r m a n y  nnd I t s  Relat ion to the G e r n m n  Power 
Situation•] - G a s - u .  Wasse r fach ,  ~voi. 85, 1942, pp. -'i 
375-331 ; Chem. i b s . ,  e e l  37, 1943, p. 4551. ":~ 

ili Review o f  low- tempera tu re  coking processes, with 
5 2 r e f s .  T a r : o b t a i n e d  by low-tempera ture  coking of 

b i t u m i n o u s  c0al  differs  f rom t h a t  obtained f rom brown 
c o a l  b y  i t s ; h roma t i c -naph then ic  .s tm]cthre  gasoline 

Obtained f r o m  this t a r  b'as an  octane number  of S0-90.. 
[ ' : Cata lys t  Containing less: Cu t h a n  that  of Fischer  is Coke f r o m  low-temperature-  carbonization of biturni- 

: m o r e  act  ve  than  his original comp0sition, Omission nous coal of  an  ash content  of 2%:0r  less is used  for 
:~ ' • of  Cu ent irely~h0wever l ower s  the activity a l m o s t  to " : m e t a i l u r ~ c a l  purposes, f o r  exnmple,  t h e m a n u f a c t u  e 

zero ~ • :' . . . . . .  :of ferrosi l icon To Obtain t a r s  Suited for  the manufac- 
• ' ~-, ' ~ ,~.~ ,~, o ~  : - ture of motor :  fuels severa l  G e r m a U  gas works  have 

: : ~ instal led special  coking appa ra tu s  in t h e i r  gas  gen- 
DE(: ODOI'~ F See abs 2161 " . . . . .  i erators .  The  i%Iitller process (abs. 2337), Which corn- 

it• • 

688. . [Soap From Synthetic Fat AChls. IV.] 
Chem. ~ 'eekblad .  vnl. 43, 1947, pP. 740-747 ;  Chem. 
Abs., eel.  42, 1948, p. 1439. 
Sample  of  synthet ic  f a t  acids "as used  in  Germany 

in 1943-1944 was  found to have  a composition approxi- 
:: matelY s imi lar  to t lmt  of  a mixture  of  50% coconat- 

ell-fat acids  and 50']~ l a rd - fa t  ac4ds lint t o  contain 
little oleic acid. On prepara t ion  of the  N a  soap-fat 
acid, losses of 5 ~  were  observed• The  soap contained 
0.71% NaCI. Compared  wi th  soaps m a d e  f rom nat-  
u ra l - f a t  ackls  i t  lacked plast ic i ty:  i t  suffered greater  
losS in u s e ;  i t s  f oam was  equal in quan t i ty  hut less 
stable ; i ts  cleaning power  Was infer ior  and  its  odor  
was disagreeable.  
689. D~xw. F.J. Use of Oxygen for Town-Gas Manu- 

facture. :Gas World• vol. I°S, 1948, pp• 3S4-'1~5. 
Proposal  for  pressure  gasification of  coal l inked with 

a synthetic-0il process ~for the  prodnction o f  town gas. 
D a t a  so f a r  avai lable  indicate  tha t  p ressure  gasifica- 
tion migh t  assume tbe  hasie position in  tlie ~ s  in- 
dust ry  t h a t  carbonization nOW occupies provided the 
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Oxygen  and  H i g h  Pressure in Gasification. IV.  
Synthesis of  Gaseous  Hydrocarbon s a t  H i g h  P r e ~  
sure .  S e e  abs. 694. 

691. DENT, F: J., BLAClr~U~X, "%%': H., W~LLIAMS, ~'. ~., 
ANn M~LL~rrT, H .  C. Inves~i~atlon of the  Use of 
Oxygen and  H i g h  P r e s s u r e  in Gasification~ I .  Gasi-  
fication Wi th  Oxygen.  Roo t .  39. Jo in t  Research  
Committee,  Ins t i tu t ion  of Gas Engineers  and  Uni-  
ve r s i ty  of Leeds ;  Ins t .  Gas  Eug. Commnn.  and  ReptS .  : 
C o m m u n .  141. ]930, 76 pp. :  Trans .  Ins t .  Gas  E n d ,  ' :  
eel .  86, 1936-1.¢}37, P. 113; Chem. Abe., eel .  31, 1937, 
p. 7225. 
Discusses resul ts  f o r  L u r g i  p lant  us ing  lignite.  Coke 

f r o m  Sharis ton and  V~'arreuhouse coals  w e r e  s t u d i e d  
in a labora tory  np l ra ra tns  described. The  War r en -  
house was  a more  r eac t ive  and, therefore ,  a be t te r  
p roduc t  than the  Shar l s ton  coke, g iv ing  lower  0uf le t  
t empera tu re ,  lower  O-. consumptien, and  less sensible- 
h e a t  loss, and a l lowing the  nse of a lower  s team : O.~ 
ra t io .  Addition of  No,CO, improved the  r e a c t i v i t y  0 f :  
War r enhouse  coke. P r e h e a t i n ~  of Steam and  0:  a l s o : .  
g a v e  improved resul ts .  Use  of a i r -s team mix tu res  i n -  

demaud for  gas outstr ips  that for  cel~e; the  process s t ead  of  0 r s t e a m  increased  the  heat  losses. The  in- 
also wmfld lmve the advan tage  Of flexibility in oper- a t ion dur ing  p e a k  periods.  AS compared '  with t h e  flueuee on the  r e su l t s , o f  ra te  of  gasification and s ize-  

i ' i  of  a i r  throngh a hea t ed  ¢~,ke bed reduced CO f o r m a -  
tion. and sensible-heat losses. "= : : 

: l 1 692. D~N~, F; J.~ Br~xoz~nunx, ~V. H.. A x n  Minr.h-rr. H.  
: •P  ' • i C . . . .  Invest igat ion of  the  u se  ~ of Oxygen aud H i g h  

~ . .  Scc abe. 2302. P res su re  in Gasification. ~ I t  Synthesis Of Gaseous 
~90. DEXT, F J ,  .*XD Hmm~N, D. Cata lyt ic  Syntbesis Hydrocarbous  a t  H i g h  Pressure.  Rept .  41, Joint  Re~  

" of Methane  aS a Method of  Eurichu~ent i n  Town-Gas : s ea rch  Committee,  Ius t i tu t ion of Gas  Eng inee r s  and 
Mamzfacture.  Gas  Research  Board  Rept .  51; Gas Univers i ty  of L e e d s ;  Ins t .  G,ns Eng.  Comumn.  and 

: :  x ~ 0 r i d  eel 130 1¢t49 PP 1933-19~9 ;~ Y01. 131, pp. Rel~tS. Copv*'i~h/ Pub  167/56~ 1937.: ~q PP. : T rans~ 
I: ." ' " ' ' ~ " . . . . .  " " v i ~ e  ~--o ~.~ ~-~ % 8 7  1937 193.q o31" Gas a 0 u r  : ,,~75 : - : _ . . ~ , , ~ n ~ .  el. , - , ~,P.- ,, • ", 
E~.xneriments were  car r ied '  ou t  to demons t ra te  t h a t  ' " eel.  220,1938,  pp. 470, 473-475, 053-059 ; Gas  W o r l d ,  

ca ta lys ts  :can be bpera ted  successfunY a t t he  high ~mce v012107, 1933~ PP. 424-42;5 545:540 ; Chem. Abs.. v01 .  
veloc'ities nece~a~u" :on -as-produetiou p lan t s  hy smt-  32, 1933, p. 6435. : 
ably' cbntr011ing tbe  t empera tu re  o f  t h e  ca ta lys t  ~ur- : P re l imina ry  ex-periments:showed t lmt  i t  was  poss ib le  
face and  b y  nsh~g c a t a l y s t s  of su i t ab le  cm}~P0~l~o:n ' t o  gas i fy  all types of  bi tuminous coals -and lignite in 
Tempera tu r e  Control was  mainta ined by recn'cu : s t e a m  under  lu'edSure w i t h  synthesis Of hydrocarbons  

• 679. 0E H ~ T I N ~ Z  A,  - [Synthesis  Of Organic'. Corn- bAnes low- tempera tu re  c0kiug wi th  the Fischer-Tropsch 
. ' .pounds b y  Means o f  the D a r k  Elec t r ic  Discharge:] .  hydrocarbo n synthesis  :iiicrenses tbe  0i l  y i e l d  of the 

i : :: " Bull• Acad: roy. Belg .  (3) ,  pv0i'45134' pp.chem269-277Zeutralbi Jour .  - synthet ic  process  by 20-30%, ~:: : ,  • : 
Chem. See., eel 1, ~lSPS, . :; . . . . .  : 684. D ~  O~rz~,  H.  P.  :~[iliersol a n d  SodiumMersoisui:  
1397 I I p  1044 . . . .  o ~c c d  C e o : " . , " • - : . : f n" A i .] h m ~Weekblad eel 43 1947, p p . . 1 1 -  

. When mixtures  of C0 and  H.- are  sub.Jeered to the  : 217 276-282;  Chem ~kbs vol 41 1947 ~ 5327. 
. . . . . .  . . . . . . . . .  silbfit electric discharge O H - 0  and its poh 'mers  a r e  ~ '  . : _ " " ? ' " ' .  ~ 0 : ~  

- • :produced: C O  and CH~ 'y ie ld  an  aldehydic 'sub~tance ";: ~escr~oes~manu~acture  of l~Ierso! by react ion:of  ~ , ':i- 

of tim bea t ing  gases• Operat ing with b lue  wate r  gas in t h e  fuel  bed and  the  production of  a gas  of  calorific 
a t  a space velocity of  2,000 eel. pe r e e l  pe r  h r . ,  a f ina l  v a l u e  high enough fo r  genera l  supply, v a r i o u s  types  

: . gas  of approximately  5a00nB: t. u . p e r  cu. f t . w a s  mene a~ of  fuels  were  h ~ t e d  to SO0 ° (1~/2-2",~ h r . )  in a s t r e a m  
" ' '  a tmospher ic  pressure,  d with a Hos-rml! :ga~) of ~Orae of H:  or  gas ¢ontg. H ,  a t  1:100 a t m ,  presmu'e  nnd hekl  
: t h a n  70{) B. t .  u, i t : w a s  :made at " U  a.tm, ' ion rn ghe ' : !  • f o r - l a ~  hr. ; s iml!ar  . tests  ill N'- were  r u . n f o r e o m p a r l ~  

4-m0uth run  w i t h  no app recmble  de teno  r a t  . len r 1  Son. Resul t s  wi th  a coke  prepared  a t  4DU --DU9 . '0 
': : : . . . . .  calorific va lue  arn i wi tb  a c a ~ a : ~ i e f e f l ~ a f : l ~  ~ . . . .  Yorkshi re  coal a r e  typical .  In.N.-Yields a t  a , n .  pros,  

..... t he  c a t a l y s t  co~t ~hould b e  • . ¢L _~r  su re  Were H.  °-3-0: OH,, 14.7;:and tota l :gaseous bydro~ . 
we osmble apphca t ions  oI rne and CO and C:H~ form a ketone and an aldehyde. : and C1 wi th  hydrocarbons  produced. • by. the.  Fischer- = ~: thorm~ . There  are  t P . . . .  . . ~ : ~ h n n s  . . . . .  10,3"therms ~uer ton: of. coke. I n  H ,  yields a t  

. - . . syn thes i s  react ion t h a t  a r e  wor th  conmder a r ran .  A~ a n ~ a t m  .pressure :were H~ 1.3 and gaseous hydroca rbons  
" a l t e rna t ive  to oil  for  en r i chment  of bhm ~_vater gas  a t . .  33,8 thehns. :  A t 5  atm.~ yields of gase0us h y d r o c a r b o n s  

: : : by the Lacot te  Process.] ChAin. et  ind., eel. 53, No~ Sulfonyl chloride.  1 0 - ~ 0 ~  of  df: and t imes when the m a m m m u  : thermal  ou~pu~ o~ s . . . . .  w e r e  9 ~ 1 thin"mS" a t  10 arm 132 9 t he rms  ~ a t  25 atm.,  
: :: 4 ,  :October 1947, pp .  335-340; Chem. Abs.~ eel. 42 Chlorides a n d  ab 'out  oO~: Of mchan~ nO:nr?ffg~:pf::~ctehdel~;ate: g f : i P ~ a ~ i ~ n a n f ~ f o ° ~ ! ! i  : - a ~  tlh~'2 n~tat~u0Cal~m£~l~l'6:0stherms~mandd a: t  tlihn ~e. 

" :!9 ~8, P. ! 041. : .... .: / : ~.' : : '  :' : : ior.  Mersol ( abou t  ~ 0 ~  monosulf~n 
: . Describes first plant-scale operation of the Lacot te  . 50% of unchanged  hydrocarb0n): : :  U~ : .  a t  mode ra t e  p ressure  w i t h  0.- and S team:ra  w m a [ e ~ i a l  : e n d ' o f  the t e s t s . " A t  50 and.'100 a tm.  t a r  yields " : 

process for the  manufac tu re  of synthetic MeOH from' carbon is bes t  r e m o v e d  by ex t r ac t ion  : :  case , ' the  marg in  be tween  the  Cost of t h e  i ~ ..... : c reased  M a x i m u m  calor i f ic  va lue  of  ~ outgoing gas 
- wood. The  particular:  or iginal i ty  o f  the process a s  s team dist i l lat ion is: too expensive.  ProdUction o f  ¢:: and. the  Value of  the  Synthesized p roduc t  should: tie. : i n B  t r u  p e r c u  f t  w a s 3 4 ~ : a t l a t m , 4 2 9  a t 5  n t m .  

: : . ,  : ca r r i ed  o u t a t  the Decazeville p lan t i  lies in the L u c o t t e  ~Mersolat a n d  i ts  nse  as  a de t e rgen t  a re  described. :~ i :  enough to cover the  instal lat ion and  operatinO ~ o i .~e  e ~ 50{i a t  "10"atm, 539 a t  25 a t m  7 1 9  a t  50 a t m . ,  a n d  91~ .... 
" g a s  producer,  Which directly and  c0ntinu0usly produces ~ r ~  "-" " . . . . .  ~ : - ~ -i" ~!;: Synthesis plant.  : Dete rmina t ion  of the'effic 'e . f~t .. a t  : to0  a tm  - Calor i f ic  va lue  increased :wi th  incrensing 

: . . . . . . . .  fi i " ~ "  , ~ o a p  f r o m  ~yntnenc r a~  Acius~ ~,~ ~ i ~ ! ! a t i ~ n  i f b ! ~ e z e x  de:o~ne;~!:~:r:~ido~_fpltha!~,~otPn~t~. !~hg0frto~cea~ogaso:~:ccbio~P~n:~t~:~UP~ry ~ ~:!  ! : - synthesm g a s o f  such high pur i ty  tha t  its p u n  ca t  on C h e m  Weekblad  eel '  43 1^4 ~ ^7-42 " 
• i s  unnecessary before use T~ae catalytic synthesis o f  • . . . . . . . . . . .  v ,, pp. ~7 . :  i"i: sO ~ : :  

. . . . .  : :MeOH util izes as  a ca ta lys t  a mixture  of  the  o x i d e s :  : DS~T, F .  J.,  BnAC~B'RN, 'W, H., A~o  M~n~k, ~ ~ ' w a s  Y2.9 a t  5. a ~ ,  60.8 at10, :107;7 a t  o~,  153~ a t  50: 
~. ::  : :~ H . C .  Inves t iga t ion  of  the  Use of  Oxwgen and H ' g  a n d  193.5 a t  100. T h e  Coke con ta ined  19.8% volat i le  

-Tropseh synthesis .  Depending u p o n  the react ion con ° 
680. D ~ , W A X ,  R.  [M e thano l  Synthesis From WOOd -ditions, this  produces- l~fersol D (56-60% o f  mono-' 

h igher ' sul fonyl  ~ | :  : 
unchanged hydrocarbon)" : ~ : :  : 

- ~sulfonyl chl0ride 'and : ~ /  : 
0 : :  Unchanged hYdro~.'.~!i: " 

wi th  benzlne; ~ t~: . :  

: :  . . . . . . .  e "be , : ~ i :  
at Acids~ I , ] ~ :  !:::,, 

-~ • - ~ : Review a n d  discussion of  t he  l i terature,  .with 76 ref~ :~.~|~> :: ' 
~ .  Zn and Cr depos i t ed  a c a r r i e r .  T h e  operat ion [ on 686. [Soap F r o m  Synthet ic  F a t  Acids. ILl  ' ~ 5  

takes  place a t  a t e m p e r a t u r e  of  425 ° - a n d a  p r e s s u r e  Chem.  W e e k b l a d  vel. 43, 1947, pp. e120-122 131-134; . !~ | - i  
o f  650 kg. /cm2 The p l a n t  processes  2 0  tons:of  w o o d  i Chem.  Abs ;  voi. ~1i 1947, p: 3310. : . . . . .  i ~ | "  

• of  25% w a t e r  c0ntent /day '  and produces 6000 1. of :Review a n d  dtsenssion of  the  l i t e r a tu r e  W i ~ h : 1 5 3 ! ~ !  ~ 

A c i d s  

Pressu re  in Gasification. I I .  Synthesis  of Gaseous . m a t t e r  but  % losses i n  Weight Were 18 .0  a t  1 atm•, 
Hydrocarbons  a t  H igh  Pressure.  ~ev:ahs•  692 27.7 n t  5 34 9 s t  10 44 .6  a t  25 62.4 a t  50 and  72.0 

M e 0 H  of 99:9% purity• E a c h  1. of Me0H.requi res  2.7 . . . . . .  . . . . . . .  o f  Ox e n u n d  : a t  1 0 0 .  ' A t  10W pressure ,  hydrogenat ion w a s  m o s t  , ~ : : ~ .  Inves t iga t ion  of  the Use  Yg . ,  ~ . ~ o o . - o_~,- o 
: m 2  of synthesis gas, 3.3 kg. of  wood of 26-25% r e e l s -  refs. • " . . . . . . .  : ' H igh  Pressure  i n  Gasificatiou I I L "  Synthems of rap~d a t  50() -550 ; a t  h ~ g h e r ,  pressure,  ,7O0 do0.. 
. t r i t e ,  0•8 m.  s of  98% 0.-;2.8 kw.-hr,  of electriclty, and  667. ~ .  [ S o a p  F r o m  SYnthetic F a t  Acids• III] :~ . t a m  1 ~ 0n of d r  wood ~ves 3 hl  of  Gaseous HYdrocarbons a t  H i g h  Pressure•  8co abs: These  a r e  t e m p e r a t u r e s  related to t h e r m a l  deeomposl- 

0:7 kg. o f  s e . . t  Y g! . . . Chore: Weekblad,  eel. 43, 1947, pp. 6q~ " ' t ion of c o k e ; h e n c e  H:  merely modifies the  course o f  
MeOH. . . . .  : 'Abe e e l  43,1949 p 7o41 : : ' :  ~"" .~  "-- - -  ""  ~ 1the decomposi t ion.  The  thermal  yields o~ gaseous 

.• ~ . ~ x -  ~ ~ o : , ~  ~en~ ~ ~ . a  ' _ ' :: " " . ' ':: . , , ~  ~ DENa" F. 5 . ,  BLAc~:nUIU<, W. t i ,  M.ILLZrr,&~• ~ . , .  ~_.~ . . . . .  ~ w e r e  n o t  redi lced by .  subst i tut ion of  
D ~ . • ,  . . . . . . . . . . . . . . .  : n e v i e w  ann  discussion of  t he  l i te ra ture  w i t h  ,~o-'~[~t~ : ~ / ,  X~,:- ' : i ,D L :  S Invest igat ion o f  t h e  u s e  m . : u ~ - ~  . . . . .  e: . . . . .  • .  

• . refs. 
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C0-H= mixtures  f o r  H~ i f  the rate of supply and pres- 
sure were increased to allow for lower H:  in  the mix- 
tu re ;  CO di lut ion reduced the calorific valu e of gas. 
6 9 3 •  - - •  Inves t iga t ion  of the  Use of Oxygen and 

High Pressure in Gasifcat ion• I I I •  Synthesis of 
Gaseous Hydrocarbons a t  High Pressure. RepL 43, 
Jo in t  Research Committee, Ins t i tu t ion  of Gas E n g i -  
neers and Unive r s i ty  of Leeds ; Inst .  Gas Eng., Copy- 
r i g h t  Pub. 190/73, 69 pp. ; Gas  Jour•, vol. 224; 1938, 
pp. 442-445, 627-62~;; Gas World, vol. 109, 1938, pp. 
864-365, 401-404; Trans.  Inst.  Gas Eug. ,  vol. 88, 
1938-39, p• 150; Chem. Ahs.. vol. 33, 11)[~). l)l,• 9561- 
6562. 
In a eontinuous plant, coals and cokes prepared a t  

temperatures up to SO0 ° could be virtually completely 
gasified in H, at  50 atm. i f  the temperature of the fuel 
bed were maintained around 900 ° and if, with coals, 

above015 ° ; o f  700B.  t u . , a b o v e S 1 0 * ; o f S 0 0 B ,  t .u . ,  : 
above 700 °. -If h igher  temperatures :of  t reatment  are 

: . necessary to secure proper react ivi ty o f  coke. the l o w e r  

probably require some pretreatment  of the fuels to  
render  them noncaking.  When complete gasification is  
required the 2d process is  more sui table  f o r  b i tuminous  
coals. A detailed ana lys i s  of the mechanism by which 
gaseous hydrocarbons are produced indicates that,  in  
th i s  process also, the  yield of enriching hydrocarbons 
would be l imited. I t  appears  t ha t  gas  of approxhuate iy  
500 B. t. u./cu. ~ ft. m i g h t  be readily ob ta ined  hy syn- 
thes is  without  t h e  n e e d  of addi t ional  gaseous hydro- 
carbons from hydrogenation.  The solid residue f rom 
the  hydrogenation of coal i s  par t icular ly  combustible ; 
a l though in tile laboratory i t  h~d not been obtained as  
Yet in large s t rong pieces. Coals were hydrogenated in 
a vessel of 0 ~  in. in te rna l  diameter, which was not  ex- 
te rna l ly  heated. All  coals except an thrac i te  fused un- 
der  high pressure;  und, unless they were first rendered 
noncaking,  difficulty was  encountered in securing uni- 
f o rm gas flow and reaction througimut  t h e  charge. 

caking properties did no t  occasion difficulties o n  the Coals tha t  were not pretreated could be hydrogenated 
larger  scale of operation. Rate  of gasification was ac- i f  the sizes below ~& in. were separated anff charged 
celerated by alkalies,  but  theeffect  was most  nmrked in  down the side o f  the  Vessel: Wi th  such a graded 
hydrogenat ing a t  low temperatures. A coke prepared ~ charge i t  was possible to t reat  sat isfactor i ly  a w i d e  " 
f rom an i n t i m a t e  mix ture  of Coal and 3% Na..C0~ gave range 'of  coals, inc luding semianthracite.% caking coals, 
463 therms of gaseous hydrocarbons/~ou when hydro- and  high-volatile~ weakly c a k i n g  coals. When coals 
genated at  S00 °, but  gave only 140 therms  in absence of were heated n n d e r  controlled temperature co ~,lith ns 
a lka l i ;  a t900 ° the cok e gave520 therms  without  alkali, aud under pressure in  a 1-ira-diameter reacthm t u b e  
but  alkali  accelerated the rate toward  the end of hydro- the  gas ar is ing  from the decomposition of the fuel was 
genatlon. Alka l i  reduces the tendency of coal to cake ' ,h igh in hydrocarbons, even when the atmosphere sup- 
dur ing treatment.  Highes t  percentages of CH, obtained plied Was rich in hydrocarbons. At  50 atm. and S00 °, 
a t  50 aim. Were 57.3 at,S00 °, 43 a t  900 °, and 36.3 a t  : gas  containing 30% CI{, was prepa~'ed from C u l d  H= at  
950 ° ; therefore gas  of 600 B. t. u. cannot be prepared space velocities as h igh  as 20,000 wi th  Ni supported on 

porous pot as the catnlyst.  CH,.was decomposed rapidly 
and  ahnost  completely a t  a high temperature,  high• 

• ,___,. -~ ................ ,.^ =-....x^.~ ~.~..+ ..... ,.^ pressure, with excess steanl, andin the presence of a :: 
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ruminated w i t h  MeOH, aldehyde,  amines, and smal l  Ev iden t iy  Fe  was  nsed in t h e  commerciul process t o  
quant i t ies  of l iqnid hydrocarbons.  }Iv sui table  wu-ia- save the  ava i l ab l e  Co for  t he  Ko&nlsin synthes is  ; F e  
t i o n  in  the  operat ing condit ions f m ~ a t i o n  of h igher  produces the  waxes  in sa t i s fac tory  quanti ty,  and t h a t  
alcohols is  favored.  Pa ten t  l i t e ra tu re  is  reviewed, was the  main  poin t  regardless  of the na tu re  of  the  
697. ~ [Svntbe t lcProduc t ion  of Methanol F r o m  lower  products  and  the ~ n a l l e r  yield of waxes t h a n  

• with Co. The  di rect  syn thes i s  o f  isc-campounds da t e s  
Curbon ~Ionoxide and Hydrogen.]  Chem:tech.  only f rom 1940--41 and began w i th  the product ion of 
Rundschau,  vol. 44, i9%q, PP. 146-14S, 176-178; Chem. C, HrC,H,o mix tu res  wi th  up to 90% of tso-C,H~o in  the  
Abs., voL 23, 19~q, p. 3661. C, fraction• . I t  i s  thought  t h a t  the format ion  o f  iso- 
Review of periodical and pa ten t  l i t e ra ture  on pro- compounds a r i ses  f rom the cha in  of reac t ions :  wa te r  

duction and purification o f i n i r i a l n m t e r i a l s ,  apparatus,  gas t o  h igher  a lcohols;  dehydrat ion  of alcohols  to 
catn'lyzers, a n d  [ratification of t he  crude methauol,  oleflns; hydrogena t ion  of oiefins to isoparaffias. Cata-  

.D~s0n~ES, - - .  See abs. 580: l y s t s  capable of  promot ing  the  s imul taneous  progress  
6 9 8 .  DEVILLE, H .  S, [Dissociat ion of Carbon Monox- of these reac t ions  include Th0=, Th and A1 oxides ,  

ide.] Compt. rend., vol. 59, 1864, p. $73 ; vol. 60, Zn and AI oxides, AhO~, a n d  Zn0  wi th  Th, Ce, or 
Zr  oxide. The reaction is  bes t  carried ou t  w i t h  a 

1865, pp, "317-325. 
Discovery is made tha t  the reaction C0. .-FC=2C0 gas 1.2 C O : 1  H.. a t  450 ° and  300 atm• Wi th  a Z n O -  

is reversible.  0nly a smal l  degree of dissociation was  Al=(h ca ta lys t  the  composit ion of  the products  f r o m  
observed a t  temperatures a l i t t l e  lower than the mel t ing C~ Upward iS:  C,H,, (90c~ iso-C,H~), 60-70% by 
point  of -Ag, while a t  tempera tures  above 1 000 ° none weigh t ;  C~H,: (96-9S% iso-C~H=), 20-30% by w e i g h t ;  • C,, C~., and  C, Small  amounts .  Up to about 10% of 
could:be observed• . . . . .  alcohols most ly  sobutyl, i s  produced also. The  pro- 
699. D~w. ~V. A., .~,XD T.~XL0i:, H. S. Adsorption and portion of  compounds w i t h  d fferent numbers  of "C " 

' H e a t  of Adsorption of Ammonia  Gas off Metall ic atoms in  the molecule nmy be var ied  by a l t e r i ng  " 
Catalysts .  Jour. Phys.  Chem., vol. 31, 1927. pp. 277- ~ the eomposi t ion of the Catalyst  ; i f  the Z u 0  is increased , 

oo . )  ~ - 290; Chem. Abs., vol. _-, 20-~r P. 10~4 . . . .  tile prol}ortion of higi*er compounds rises,  in I vice 
Measurements  of the specific adsorption and heats  o f"  versa• The ZnO-Ah0~ ca ta lys t  seems to be the  heat 

adsorpt ion of ~H ,  ou Cu, Ni, and Fe catalysts  h a v e  commerc ia l  proposition, because of i ts  cheapness but  : 
been made  b y  methods previously used in  o r d e r  to a ca ta lys t  of A1-.O= and Th0= (4 :  1) gives less alcohol  
study the  react iou:  2NH,=N=-t-3H=: Values for  the and permi t s  a f as te r  gas rate .  Above 300 ntm. ( the 
specific adsorption of NH~ and H:, a n d  some f lgur . s  best opera t ing  pressure)  0 -conta in ing  compounds are  

. for  N~on  Na, Cu, Ni and Fe and 50-50 Fe-hf0 a t  0 %  for, reed i n  increas iug  a m o u n t s .  At  400 ° the y i e l d  in- 
110 °, 2 i 8  °, 305D, and 444.6 °. wi th  a munber of excep-" chides a high % of a lcohols;  a t  a s l ight ly h ighe r  tern-'  
lions, are given, which show t h a t  the  catalysts  adsorb pe ra tn re  d imethyl  ether is produced; there  is qui te  a 

l imi t  of pressure must  be .increased. Data  are also NH, ,  t h a t  the  adsorption is revers ib le  a t  low t e m p e r * - ,  narrov~ band around 450": where  iso-C~H,o is  produced ;~ 
: " .N i  ca t a ly s t .  : . . . .  : : . : given for H.. conta ining CO, C0~ aud N~: There a r e  2 . . . . . . . . . . . . . . . . . . . .  tures, and t ha t  decompositiou occurs a t  higher  temper- above t h i s  tempera ture  the~.dep0sition o ~  O becomes'  

ature~ ' Diffe~enfi 'ff l ieats  o f  adsorption- for~..NH~ n t :  excessive. Tim svnthes is  i s  generally insens i t ive  to S.: : periods in the hydrogenation : ( 1 )  The rmaI  decomposi- 695. ns:P,~VW F:  .*.~li Jv~6mm,:  5. c .  [Kinetit:s o f  , ~. • . ,-,~ ~,  . . . . . .  r,^+;~.~.~ a r a k n o @ n t o  lie g o o d  fo r  "6 months  wa thou r  
l ion Of coal While temperature  is raised.:and (2) ther:  : : • Hydrogenation of Acetvlene on Nickel.] Bul l  see. no , , ,  (~u Ni .and Fe and in tegra l  heats  io r  ,-~.~ ,~  , ~a~ , . ,  . . . . .  . . . _ ..~ . . . . . . .  ,~ ~ 
real  s tabi l i ty :of  the  Solid residue a t  a steagy teml era- : chim. Belg. voh 57 1948, pp. 618-630 : Che  n .  Abs:, :- l - 0° ol~'C~ ,~nd 'Ni~mve been g i v e ~  The heneficial effect any  decrease m a c t i v i t y . ,  w l t n  .cue x~.u c a~: lys~:  

: ' :  ture. Dur ing  (2),  r a te  of  formation of hydrocarbons ' ~ ~ , +: : • ~ ~T ~.. )" ^ ~ : . . .  .. _ : '  ~: ! - ~  ~:.^ -^,r~+ , . ' ~ + ~ d  and '{ndica'fi0n is f o u n d  . duced a t  over:100 atm. pressure.  : ±~ is now ~nown L, ,~  
. . . . . . . .  vol 44 1950 p 915 .... . " " | nf low temneruture p repa ra t ion  'of Catal~st~ u p o n - t h e  chiefly -sohd pa ramns  o~ toga  mel~mg pom~ . . e  ~:.=~ 

: was l imited and depended on final temper,~thre main . . . .  ~ ~y~rogena~,pn o~ ,~.-,~: (±~ ~o ~ . .~  (±l) or ~ . ~  was | ausorpt~un ~ , , ~  ,~.~-*.-~: , ~ -*'^-• ~:~-̂  -;-~-*or the : a ca ta lys t  l i fe  of ~ ~r or' more  can be expected a t a ~  • 
ta  ned Dur ing  (1 ) .  high rates Of hea t ing  gave high : observed in a s ta t ic  System b mean~ Of ~res~ure dr0ns I tha t  the  h igher  tne nea~ oz ausorp~m-.~,,= ~ . . . . . . .  - : " " " " ' . . . .  ~ . . . . . .  a~ed . . . .  Y " " ~ "- - " . . . .  ' " • • - " v i t v  : : . '  .operat ing pressure  arouna x~u atm. an~caa~ lucre,  
hydrocarben production.: For  example, heatin~ at 12" / :  Catalyst :  (A). was prepared by reduc ing  N~CO~ pre- | posmluht3 of catalytm act* " " - -- • • ~ressure ,~ves an into'ease in  both yield and molecular  

' olin. and using 58,000 cu: ft~ of H=/hr . / ton produced the Clp~tated on kmse lguhr ;  (B) was prepared by reducing ' : |  700. DEW.~n, J., ANn JONES, H: 0 .  New I ron~aroony~  ~ e i g h t  o~-the paraf f ins  p roduced .  The reac t ion  ha~ 
: f irst  200 therms a t  an average  r a t e  Of 220 therms/hr . ,  : oxide from the calchmtion of ~ l ( N 0 : ) =  a t  350 ° Y¢ t h  : ] , r id  the kction of L i g h t  a n d  Heat  on the i r on  ~ar :  u ;  . . . . . .  ~,oa ,*  ~ nnn a t m  With comnlete suecesm 

corresponding on d i lu t ioh  to gas of 500 B. t. u. with a ( A )  and equimolar H= and  ( I ) t h e r e  was no reaction " ' |  ' :bonyls  "Chain:' News, vol 95, 1907, pP. 97,' 109 ; ~h~ecat~a~ys't - i s  ~'er~' s~ensitive to S;  the ~concentratiou 
: : . i :  ra te  of 415: therms/hr . / ton~ (nornml" carbonization 7 a t  29"-100 ~, b u t  i f  H= was admitted :first, there  w a s  ; ":~ " ~ e'h~m 'Abs vei 1 1907, p: 1226. - o ~ ~ , o  ~ J  , ~  n01  -m ~er ] 0 0 m  ~ to nrevent  " 

therms/ ton /hr . )  "C0mpletegasif icat i0a of coals in  H= rapid  reaction. W i t h  equhnolar H, and (II}:there~{'as ' i |  " ~ ' =  ~" " - -  "&' ~, ~ 30 a tm u ' ressure  
i: : ' to simple:h~drocai 'b0ns involve~ breaking down 6-mere-' ' r eac t  o n  I t  was Concluded t h a t  ~'~ b~ f o r m i n  ,^1~ = ' ] -  = 701. ~w~ ' t - ,  ~ .  ~ .  ~ y u r v ~ - , , ~ -  ~•, . . . .  - " i ir  "' rapl~ ~.~ . . . . .  o• --~=- . . . . .  - : • - . 

.;~ bered C rings::  W i t h  benzene uuder  the ab0ve experl-: merspoi 'soned t h e c a t a l v s t :  ~ s l n ~ e  ~ess acting ~:t}t" ~ ' | '  t ime :  Wol"k .of  t h e K a l ~ 2 i ~ l l } e l o ~ .  I ~ s ~  p p  wi.tl~a Ca:oa~VstiOf:cC~ode~sr~I~md~hgaslC0o~eH~.- 
: -  mental  c0nd i tons  aseous hvdroearbons were formed :~ i s t  B tempered b~'hoavln~, ~- , v-~_.±rr~ ,,.~-e,va : |  • Kohlen~orsenung. ~n~. r. ' ' " ' ~ - ' - o , ~ :  ymms ~ - • ~ _ . . . . .  . ,~g • . . Y (o )  . . . .  ~ - ~ . - - : ~  ~-'T~--~ . . . . . .  -~ : :'" " 681"=688; C h i m e t  ind. vok- ~5, 1946, pp. ~-,-~o . . . . .  s i o n  i s :9oor ,  and: much. OH, ~s f o r m e d ; , e a e h  m. oz 

. . . . . . . .  : at_750¢ ; a t  850~1 -~ was  decomposed t o C H ~  m ! m:nc: a t 3 0 0  ~ and an excess•o.f HI.. over (I) ( ra t ios  .2--20), i t  .~.i~ ~ CIOS Rept  .xLXV/27 1945 U S. Naval  Tech: Missi_on : s y n t h e s i s  gas y ie lds .up  to i 0  gin. of l iquid  con ta in ing  
: :  n ~ . t u r a ~  : v ~  .~.~r~ ~ , ~ , , ~  u . ~ [ ~ , , ~ , ~ ^  : - : ' ~ t ~  :: , was  possm*e m : m a ~ e  mnet ic  experiments .  Tne {cata- " ~ |  : ' ' ~ e  , ~  : ~ : , ~ " ~  110-45 • T01~LReel 196 ; PB 28% .'~ about  50% a romat i c s  and 50% naphthenes•  "x:ne a re -  
. '~: xYlene wn,  zormatmn w a s  apprecmme- a t  vau"~vu ° ; . l ~ s t  was periodically regenerated wi th  H, a t  300 ° A t  : ~i~i : ~ ' * ~ - ~ . ~ . - - - ~ , - "  - , ~  em ~n in. to • 7 557 . . . .  ~. - ^-^ "~,.~.~r. ~ , ~ o  ann :toluene A t  the  h i g h  

hydroge a im of s de c ] s w p e t e  t ~00 r 29 -30 , an i m t l a l  reactm.n of steady ra te  continued ..:,~] ' ~ • :  ' ~ :  , : - -  ~ .'fi'l~oh¢*r t~mneratures  C: deposit inn is  t roub lesome"  a n  ~m- 
u n t i l  about 1 reel of  H was u - "': Su lements  the uismosures maue v$ ~ ---- . . . .  - - - -~-  - ' ' . . . .  '- ' ~ ~ 6 9 4  DSNT F J :  BLAOXBURI~ W H I%~[ILLETT H C ~ : sed pe r  mol of ( I ) ,  ~:: |  PP ~ - - o ~  eh~e ~v~.~ ~ " are  n t  can be secured b v  addmg 5 - 1 0 ~  of K-CO, 

~ D  Mm0~,~Rn L. S. Inves t ,ga tmns  o f  the Use o f  the  rate  then increased .  For:  the i m t i a l  permd r a t e '  : ~ | .  O n h m  re themen t  as ~ r e c ~ o r m  . . . . .  - ' : - - - -~- - ressure  " {~o the ca ta lys t  bu t  th is  s lows t h e  reactmn rate• By 
! : 0xygefi and H igh  Pressar~ in Gasif icat iom I V  Syn- :  ' = ~ ( H ~ ) / ( I ) ~ : z  The reaction was f a s t e r  for  ~ t h a n  "'~I:{]. - . r e m a i n s  "the best,ca~atys~ xor t~.~ ~ - ~ u n ~ u i t a b l e  : means of me thy la t ion ,  w i t h  : a cata lys t  :of me thy l  
::: ; thesis  of Gaseous Hydrocarbons at,  H i g h  Pressure. f o r  1~. The ac t iva t ion  energy (16"-57") for  ( I )  : ' : /~ |  ". synthes is ;  .the Fe catalyst  was: lvUuu t ~  2~,_~j ~^  ~-+a~' " ~ . lo r ide  ~1 chlor ide  a n d A P m e t a l ,  any lower  'paraf f in :  
• : -: : :: ' ' Rept. 50, J o i n t  Research commi t t ee ,  Ins t i tu t ion  Of ..... hydrogena t ion  was 1 4  kg~:cal. ;: for  ( I I )  i t  was 10 • .! : :  _In t he  medium-pressure ~.ypJne2_'s-u~e°~ ~e[$'of :: ~ y  be ~.onverted into a more highly  branched paraffin 
: . : :Gas~Engineers-and Univers i ty  of: Leeds Inst.  G a s  . kg.~cal. R e s u l t s  a re  explained b y  s t rong adsorpt ion :~ ' | ' ~ :  . . . .  lyst  g ives  a m w ymm ozo)euu~ a ~ _ . ~  .~,~th~he F e '  Containing 1 m o r e C  atom=. Thus  f a r  success h a s  beeu~ 

" ~ Eng. C0mmun. and Repts., Commun. 26, 1946,52 p p . .  o f  ( I ) ,  which inhibi ts :  hydrogenation 'of ( I I )  a s l o n g  . .i~;|~:: paraffins, whereas toe cqntr~}ry~Sw~r~l~_3 % Cu: and : .  achieved only wi th  the conversion of iso-C,H,o ~o:meo- ' 
• Gas  World, vol. 125, :1949 pp. 680-682; Chem. Abs., a s  (I)  is  present .  The  rate  laws are fi t ted by means : - ~ | -  catalysL '±'ne ~'e .can ~e commu~u ~':~__7..:_ ^ ,  a lka l i  - : '~entane  : Th i s  reaction :: proceeds to completion::  and 

o£ Lan ulr  adsor t i  n '  • ~ : U to I o of alkali  • tae  n igner  m e  propur~uu u~ • , ~ • :i : vol. 41~ 1947, p. 3277. :-  . . ~ ' : . g m  . p o : formulas. The. adsorpt ion :i~.~/ ': ~ : p ~ . . ?-• . . . . .  - ~  : ~ v ^ r ~  molecular  : n-C,H~o isomerizes ca ta lyt ica l ly  into iso-CJH~, d u r i n g  
. . . . .  I n ' t h e  l igh t  of the  knowledge gained~in the lab0ra:  ~eaflt:~%nt °fe(::a:Sestim~a~ted t o ; b e l 0 O t i m e s  t h a t  of  :i!~:~, . / .  u P i : ~ t  %isth~n~vt, d r ~ : a ~ o g : : r m ~ e .  ~ ' p ~ e s s u r e  o f  20 the  react ion,  thUS again  g iv ing•neopentane ;  b u t  ~.so-:: 

r r 1 a 1s aD0U~ J. O nines  t~aI~ oz ~t ~ " d the  other  bu tanes  a l l  yield neopenzane a g a l ~  " - • to y conside a t !on iS given to 4 processes:  (1) The ~ ' ~ . . . . . .  • :%~|" ::: ~ - ~ - ^ ~ , ~ ^ ~ h ~ f a c t o r  6f conversion and thehesl~ .-: C~H=an . . . . . .  . . . . .  
: ' Lurgi  process for  complete gasificationS; t 2 )  a 2-stage • 2 "  . . . . . .  . . . .  ' : : ~ |  . . . .  ~a~- '~$~-~mo~ecu~ar  comr~unds Below 10 atm. the being ev iden t ly  decomposed rata ~so:C,H,,. - 

process for  complete gasification revolv ing  the produc- . . D~RR~a, M. J: ,gee abs 3~99 . ' " ~ |  ~'~¢ ~ Z . ~  °,+~,,.~+ a*o,oa¢es ran id lv  and  above ~0 a tm : , ; , ,  ~ w , ~ .  ¢~ ¢~ ~ Hm~- L B P a r t i a l  Ox ida -  
. t ion Of gaseous hyd.r0carbens by hydrogenat ion ; '  I ; ~ )  696. D~as~ , 'H .  ' [Synthesis  of Higher•:~Acoh01s F rom : ~ | : ,  : ~e'~o~rmet~on"~()-~ont~a[mng c~mpounds begins, The : ~v~i-a~n~;~]g~'Hydr0carbon.'Gases a t  Atmosl~_heric 

: - : a~pr°cess°fgaslncat!°nathighPressurecombinedwlth Carbon" Monoxide :and Hydrogen]  Chem:tech , i ~ ] :  ' • best composition for the synthesis  gas is  1 CO : 1 ~ . '  ' P r e s s u r e .  Mich igan  S t a t e  Cell• Agr., E n g .  Expt .  
~JH, formation by ca ta ly t ie  synthesis ;  and  (4) a process . . . . .  Rundschau v-1 ~ - ,  _~la n ~  ah~  ~,~ o~ ~ J |  : : ~ , , ~  yields  with F e  ca ta lys t  "are as follows : Cr-C~ " ~ta '  Bul l  v01 106 i946-1947 40 pp ; Chem. Abs 

: o f ca rbom a t z o n i n  whmh m t e r n a l h e a t i n g l s  obtmned • ~ooe ~ a ~  ' ~ v ~ '  . . . . . . . .  ~ " ' ~ "  - ¢~- |  - - - t  ~- ~ , . . ~ - * ^ ~ , , , = n ~ .  , l e f i n s • ~ 0 % ~ a s o l i n e f r a c  - - ^ ,  a~ ~ 4 ~  ~ ~ 7  " 
b y t h e  exothermiehyd~0genat i0n and  decomposition of " " ~ " P  . . . . . . .  : : : ..... ~ . . . .  ~ | : .  :~. ~ n P c O U ~ S n ~ n ~ - ~ f i n / ~ • ~ 0 T o  f~a~tion~oil ing200o_.  ~v~...~- . . . .  " ~ ' - ~ : • -  ^~-~ r , ~  r , ~  , , , a  n a t u r a l  

'. ~ the  coa l .  I t  i s  doubt fu l  whether  t h e  L u r g i  process By~ passing CO and H,  over the same catalyzers, bu t  ?:'~:|:: '  anne ~-~ k~; --~xes m ,~ above 15 ° 20%." The  tempera- "par t ia l  oxida t ion  o ~ = ~ - -  ~,~__~ ~ ' ~ h ~ ' ~ a  aver  
would produce f rom Br i t i sh  coals a gas  w*th as high a t  a slower ra te  than  for  Me0H alcohols of h ~her ~ vTo ~ 190 for  the  F e  240* gas to  H C t i o  ann ~t~x~w~=~ wa~ , ,  = - . . . . . .  ,: . . . .  , "~ : t , ~  ~e~ ~'ho ('~ ~,tnl~st  is  about  0 ,  • : . . . . . . . . . . . . . .  - . ~?~.T: ~ - ' -  - -  
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the range 350*-650* a t  739 ram. pressur~ Catalysts 
employed were electrolytic Cu, SiO~ gel, Cu0-SiO~, V : 
oxides on S10:, Mo oxides on SiO:, and bronze tubing. 
The yield f rom the oxidation :of na tu ra l  ga s  in the 
presence of a ~ Mo oxide catalyst  a t  650 ° was of the  
order of 3c~, calculated as the % of O~ input  resul t ing 
in  useful  product. Data on the effects of flow rates 

' of the var ious  reactants in the presence of different 
catalysts  a r e  given. The most  act ive catalysts  were 
found t o  be Mo oxide-SiO~ and V oxide-SiO~ in t h a t  
order. 

DZWZTr, T . W .  See  abs. 377, 669, 2009, o718. 
DEWLIN0, W L.E. ~ee  abs: 2831 : 
D'H0XT, ~J[. ~ec abE. 2460. 
DInEN~O, p . D .  8ee-abs. 2. 

)F FISCHER-TROPSC]~ SIq~:TI-IESIS AND: RELATED PROCESSES : : . . . .  

704. DenoE, R. 1 ~. -N'ote on the Methanol Eqal l ibr ium.  
Ind.  Bng. Chem., voL ~2, 1930, pp, $9-90; Chem.-.4.bs.. 
voL 24, 1930, p. 1015 

D/screpancies between calculated yaIues for  K~ and 
those exper imental ly  determined for  the MeOH 
synthesis  may be accounted~for by lack of extreme ac- 
curacy for hea ts  of  reaction, since the  quant i ty  sought  
i s  the resul t  of differences o f  l a rge r  quantities. Thus,  
i f  the value for  hea t  of combustion for  Me0H were  in 
e r ror  0.1%, K~ for  the  
in  error 83%. reaction a t 293.1", K would be 

. Sec abs. 1511, 2303, 2459, 2457 2458, 
3583. 

705. DOEHLEMA.NX, E. [Rates  of Decarburization and 
of Carburization of  Iron, ~N'icke!, and Cobalt in Car- 

" - . . . . . . . . . . . . . . . .  LITERATURE ABSTRACTS - . . . . . . . . . .  9 1  

this mechanism quant i ta t ive ly ,  probably because of 
s imul taneous  reactions. 

DOHEaTY, H . G .  ~ee abs! 315~. 
707. DOHERTY, J'.: D. Synthet ic  Fuels  Development.  

Oil Gas  ,]'our., vol. 47, .Xo. 2g, 1.943, pp. 207, 419 ; Min. 
. Eng., voh 1, No. 4. 1949, pp. 116-124: _am. Ins t .  Min. 

and Met. Eng., Tech. Pub.  °.662 F. 
Paper  was presented a t  the annual Fuels  Conference 

of the American Society of Mechanical E n ~ n e e r s  and 
file American lus t i tu t e  of Mining and  ,Metal lur~cal  
Engineers. Because "synthet ic  liquid fue ls  are n o t  
going to do us very much good in an emergency i f  we 
have to st~trt f rom scratch," eonstructiou of commer- 
cial p lan t s  fo r  the product ion of 1.000,000 bbL per day 
sliould hegin a t  once. The planned progrmn calls for 

of mo to r  fuel f r o m  :coal by the Fischer  and  Tropsch 
; me thod  are show21, and aIso cuts of  appa ra tus  fo r  

H.~SO, manufaeture ,  inc lud ing  the Lurgi  appa ra tu s  fo r  
d i rect  conversion of  H~S in to  H.-SO~ 

DOKKUM, T. Seo abs. 3043. 

711. DOLCH, M., .A-~'D KOLLWlTZ, J. [React ion of Wate r  
Vapo r• Upon Glowing  Coke. Contr ibut ion to  the 
Oxida t ion  of Coal:] Braunkohle ,  v0L 31, 1932, pp, 
607-610, 623-632, 64"=e-649 ; Chenl. Abs., voL 26, 193.'2, 

p .  5735. : : : 
I n  s tudy ing  effects of  r a te  of s t e a m f l o w  upon com- 

pos i t ion  of gas formed,  the  reaction G~-H~O=CO-I-H~ 
w i t h  bi tuminous  cokes i s : found  to be mo le  rapid,  and  
the  reac t ion  C-~-2H._O=CO.-+2H: is more  rap id  With 
brown-coal cokes. W i t h  cokes of in t e rmed ia te  coals, DIEeoLn, R. See abs. 3436, 3~37. bun Monoxide-Carbon Dioxide Mixture~ ] Zt.~eh a:  total  i n v e s t n e n t  nl  p lan t  and equipment o f  8 7  bil s n ".~ % 

DIECKM&NN . . . .  T 8eC ahs. 1 ~  Elekt roehem,  ~ ~.~-~ ~_~o ~o~e.u n 5 ~  ~.~ ~:  " - . • - . " . . . . . . .  " - t h i s  df t inctio ~ no t  noted Thu not  only tempera- 
D~EXST ~ ' .  See ab~ 1036 vol. 30, 1936 p. 8~07  . . . .  P" --our, unem. Abs., lion dol lars  a s  compared with the ,.a hill.ran dolla!'s l u r e  a n d t i m e  but  t heeons t i t u t i 0n  of coal d e t e r m i n e - a s  

' " : that tile petloleum indn~tlv wih ~penu Detween ~,.~7 - ' - • ~- 702 DIEPSCIIL~S E R : ~ ~elocit i  , .  . . . . . ~ - - consumption.  A p p a r a t u s  for  coke gasif icat ion w~th 
• " T" ~ . j  , . .  [ e¢!uctmn of :h'on. Ore..by Era- ~ ~ es of ca.~bunzahon and dec~n'bnrizat/on o f  and 1951 to main ta in  i t s  present  pr0duet~on r o t e s .  I n  m e a s u r e d  amounts  of s team i s  deseribed . . . .  

pio~. ~ng H i ~ h e r  Presml~es~. Arch. Elsenbuttemv. ~:eAoCO,2~d N, foli~ m sta&mant CO-CO.. m/xtnres a t  general 2 processes would be used about  equa l ly :  The _ : A  ~ - : . .  . . :  ~ . ~ . . . .  ' :  
--~.-.~, -~,~, PP. ~ , ~ ±  ; uaem. ABE., v(l.  31, 1937 " ? - ~  I V ' U  were determi ed by fol lowing the chan~e ~ I Fischer-Tropsch , ,as-svnfllcsis process and the  Bergius "~4z. ~OLC~, r •  ~ c n o n  o~ ~team on ~'oal. ~ruuy o~ 
p. ~ v . .  : ' - zn emctrical resistance w i t h  a Kelv in  bl:id.~e. Under: . |  [ c0al-liydrogenati~1~ p~'ocess. T h e  cost of  productio n Super!reposed mquil ibr ia . ]  Ztschr. Elektrochem.. 
Complete separath,  n of the 0 from the Fe in the : ~ le  exI~rnnental  eondklons enlployed, the ~'eaction a t  ~ ] per gallon of toted products  would be 12.4 or 12.(} ceres vo l .  39, [932, p p :  o96-601 ; Br i t i sh  Chem. Abs., 1933, 

o r e  ~s possible only a t  temperatures  Over 1000 ° ~ e .  memlhc  s u r f a c e  is  the rate-determinin~ fa~.r~,. ~.N ] depending on  the process u~ed The product ion of R, p. o ;  cneal. Ass.,  vol.  20, 1932, p. ~193. 
LOWer temp.e.ratures can; however, be used with 'fulix: ~nzus~oa witlHn file m e t a l  proceeds rapidl.~. ?Da~t~q " . ~  [ " :i,000,000 bbl. per  day would consist (,f 80,000 bbl. lique:: : : Act ion  of s team on coal leads to tim fo rnmt ion  of CO 
u?esame eflm~ency and economy if t i le reduction is car- ;,zOrn uje exper.~menta 1 curves show t h a t  the dec-dr- C ~  ] fled propane and butane, 648.000 bbl. h igh-grade motor and  H : .  The fo rmat ion  of CO.- is  a sscondaL'y reaction 

: r~eo. o_~lt a t  llig~ler pressures; which increases veldt/ to ~at~zatjon veloci ty: is  independen t of the C content of ~ " [ gasoline, and 266.000 hbl. Diesel and fmumce oils. The ( C O + H : O = C 0 : + H . - ) ,  t l ie  extent  of Which depends on 
?~. ~eouc~lon as the reduct/en gases penetrate faster  e mem~ and increases l inearly w i t h  the t0tal p r e s s u r e  ~: Coal reouire lnent  would:be 575.000 tons per day, a 34% the  ac t ive  coke surface.  :There i s  no evidence for  the 
rote the interior.  The reduction is gre'tte~t for m'es fo r  a constant  ra t io  of  the pa r t i a l  ])ressures P ~ / P  increase over the average 1947 production. 0£ t h i s  reac t ion  C- t - °H-O--Co .~oH,  Experiments '  W i t h  CO. 

. . . .  s u r e s u p  to 3 a im and more efficient in an a~m sn~ m~ - Carburization or dee rh, , ,~.÷~- : - • ..~-~.--co. consmn l ion o13000 tons would be b i tundnons  coal c~ w r " - " : " ^~ r~r~ "~n ~ ~ • ~. . . • ~ _o. ._h~.'~ . a ~., .~.~,, ,n velocit ies Call' ha ~-_. P - . • and H-. whi e e passed over coke, confirm this. 
~ . ~  t an.or z~_-. "~ne f0110wln~ reactlon~ take ul'~ee- pressed as - - d c / a l - - r K D  ~ z ,  ,r~ , n  ~ - ' , j "  : from ea.~t: of the .Mi~sis-~il)P~ Biver  a n d  36 °0o0  tons ~,o r~,- . ' r r~ ~- ~ ~ - 
"" A -~o~-'--~ = , + H : 0 ;  Fe..O=+H-=ZFe0-~H.O- (cdc)] where K, and  r r  ; _ ^  =__ [ . :  ,. _" - would be coal and h g m t e  frolo the ~ e s t .  Steel  re- 74 ~,  r; ~v • • • - -  -~'~,, ~ ^ "  ' 
• "e-~,=+o~-==°Fe 3H 0"  " o - ~ , ~ =~ a,v ~l-&pilleal[y aetermined " • . . ,~oa, ~ ~ a s - u . . , - a s s e r = a e n .  vol. #~ . t ~ _  DP ov - ~ "r~ - -~^"  k': d- .- 3Fe.-O~+CO=_Fe~0~+CO.- velocity eonstsnt.~ ~b~]~ ~ ~ .. / qmrements are e~tunated a t  6 3 m 11 on tons the  peak ~ ~ ~ - • o - o ~  . ~  

e ~ T u u  FeO-~C0 Fe 0~ 8CO )F ] ]el c d ie  Erie O contents in n 1 ~ I st l t m  tile em .~os. vo~ ~ p - " - - ~ -  :,~ -- + = 2  e+3C£-  . wei ht  % in il l  . . . . . . .  '~ . / _  " co  sunlpt ion occu ' r ing 5 o r  6 "ears a f t e r ,  u ' "  g : , , ~ . , ~  , .  . , . -  , . . . .  .o~V. . 
-DIETER '~V. E 8 e c a b s  i448 " " F r o ~  tl/e l e t  b~ac~-Jte~ a~ reqem~i°tinm and a t  t ime t: / -  ~: progranl: En~ifloyment w o u l d i , e g  Yen to about::160000 ' - -Calcu!at i0ns  : f rom,the-expe-rJments  of :Bunte  aud ~: 

: r~r~,~r~,e ' ~ .... • : ~ " :: : : : : ~ . . . . .  ~-.*'^ • ~ -  - . ae^x~P " • s o n ~t can be seen t h a t  ~ men inc lad ing  miners  ' Do leh  show tha t  the  react ion Of .water vapor  on C and 
: . . . . . . . . . .  , . . . . .  ,~ec aos.~616, : . . . . .  : . . . .  .'~:~'r~cd.~n ~ u ~ = [ g a s ) ~ o + 0  (adsorbed)  de termines  : ~  " " : ge" .~.L ~ :  ' : . . . .  t he  fo rmat ion  of CO- is  detenuined by the  w~ter-~as 

: DIr.TaEX, p. 8co abs. 978, 979, 980 981 1043 : ~ - v e i o c ~ v  o~fine process, while  the reaction 0 (ad- ~ : : :  : ~ ' -"T ' -"  ~ : ~ :  ~-~'= : . :  _ : .~ '  ~ equ i l ib r ium rathei. 51a~ b y ' t h e  Water-gas r e a c t i o n . ' :  
: , , • . o , , , ~ = u ~ - r ~ - ~ u  is  essential ly ill e ui l ibr i  ¢ ' "~0~. .t)OHERTY "l" ~vurocaroon ~vn~nesls ~ n ~ .  - " . . • . . . . .  DI-~[oo~. W R . . . .  8 e e a b ~  374_.~ ,~#,  ~ , v o  n ~ - -  .. ~-::__ • . q um ~a lues  ~ . ~ " " - ' ' ~ : ' ^ "  ~ . . . . . .  " - "" " ' l  ~ - - ;o  The degree of a t t a m m e n t  of the water-"as= e q m h b r m m ' .  

~ - - ~ . -  ~ - . ,do and u ~tl~ for  tl le CO • , • . dour. out ~I ±v~5 pp. ezo--t.~ ~:nem .~l s ~ el ~ . . . - D x . , - - ' -~, CO ~atm ~e~e . : ' ' . , . . : depends on the r eac t iv i t y  of .the coke on x~hich the 
X, ERSTm~, R.A. ,gt e a b s .  3767, 3768. ~ m p l o y e d .  These corresponded to solubil i t ies of 0.42 ~ 1948, p. 9116. : . . . . . .  , : r: r eae t inn  takes place. No evidence is  f o u n d  fo r  the : :  

• . DINGSfANN T. g e e  abs :  3052 3058 3055, 3057 _._zu,. and  o.oS ¢ gin. G :  100 gin. Fe. Carbides do n o t  ~ Poss ibi l i t  es of producing syntbetic 1 quid fue l s  Trom d i r e c t  act ion of w a t e r  vapor  on C according to the: 
: 3059, 3061 . . . .  ' . . , PreciPitate a t  these temperatnres  un t i l  a solubil i ty of ~ coal or na tu r a l  g a s  are discussed. German methods reac t ion  C d- 2H=O = CO: -~ 2H:. Ex~periments w i th  

:DI~rRICE, E. Seeabs .  3450 . " -  ~ill~ieFeof~clin~'o~a0:d%n~i" is obtained. AS the solu- a n d  p lan ts  are ~described as well a s : the : .4 .mer lcan  . m ix tu re s  of C0, and H= over wood ehureoal  n t  temper- : 
: -:708 DdBYCHIN D P 'RooINS/~:ll "~ ~ : - -  : : " smal ler  than ~-; ~ ^  r ~  ~ a t  these temperatures a r e  ~ methods of prepar ing synthesis  g a s  and tim proposed a tu re s  of  600"-1000" indiea%ed tha t  :CO.-and H-. f i r s t  

~AYA T F '  r ; r ~  " ~ ~ .  ° ~ ' :~ '  ~kh'D 'MSELLINS= ' : Z ,r~, ~ .or  - -=, . ,~ .  : t~u ra t ios  of 0.036 0.082 and  ' : ~ : method  of  processing c0al for_its preduetion; The long~ reac t  to form CO and H.-O a t  about  600' ,  whi le  CO.- 
, • . t , - ~ ; e a s m g  me  A c t i v i t y  of Nickel  ~ v. .~vo were uses for  .these metals.  P l o t s  of do" ~]t v s  ~ range Uni ted  States developinent Of s y n t h e t i c  fue l s  is : : f i rs t  begins  to react  w i t h O a t  about750* ; w i t h  coke t i l e  

Formate  Ca ta ly s t s . ]  Jour, Phys  Chum ¢~ ~ react ion pressure fo r  Co and Nt were s imi lar  to those • mos t l ikely to be from coal. While in Canada  the  gas corresponding t empera tu res  are  800" and  980*. :The 
: 8 .  R . ) ,  v01. 13, 1939i pp 1367-1388-'ChUm Ab~s~?voi ':~:: for:Fe,  and the Curves fo r  al l  3 meta l s  can be s imilur]y : :  process is economically more: at tractive,: . i t  ~s unlikely :significance of coke reac t iv i ty  for  technical  water-gas .  

~5, 1941 , p. 373. - • ' ' " ". ' expressed. Different  eurbUr/zation ra tes  may be found -:: ~ ~ ' :  t h a t  synthesis  Will b e  s t a r t e d ' i n  Cnnada in t h e  n e a r :  m a n u f a c t u r e  is  ou'tlined,::showing tha t  a~verY r eac t i ve : ' :  
• fo r  2 samples Of Fe otherwise considered to be identical.  " 

: ~ . . . . . . .  A c t i v l t i e s 0 f  Ni(CHOD. catalysts  obta ined a t  v a r i - ~ :  706. : : [Mechahism of tim Water-Gas React{0n . . . .  0us temperatures,  150o-300 ° in vacuo:and in a Stream 
of ~ Were.determined by means of  the I numbers  of " = ~ n a n  Ir0n Catalyst . ]  Z tsehn  Elektrocheni.; vol. 44;. 

: t h e  "oils obtained b y  hydrogsuation in their  p resence .  - v ~ ,  pp.. 1/8-183 ; Chem .:Abs., voi 32, 1938;[p. 4060. " :: 
: ' Catalysts  obtained in a stream 0fH..  were as  much a s  ; : Vel0citv of the i 'eaetion CO:+H.-~CO~-H.O on a n  
: 5 t imes as ac t ive  as those obtained in  vacuo. Up to " Ferfo/1 catalyst  a t  910 ° is  essential ly proportional to ' :'i 

245% a higher  temperature yields a -more  :active cat:  the CO: pressure and increases wi th  FL. pressure Some- 
'~ alyst, 2-3-fold :at ~220o-245 o ; :  fu r ther ,  heat ing a g a i n  w h a t  more Slowly t h a n  Corresponds to .a direct pro~ " :  

yields less ac t ive  ca ta lys ts  because o f : r a p i d  ag ing  . por t ional i ty  The s t a t i o n a r y  C concentration Of the  : 
. . . .  : The temperature  should be brought  up  to the o p t i m u m  F e  catalyst  in a water-gas  m i x t u r e  which iS react ing . : 

a s r a p i d l y  a s p o s s i b i e  Simi lar  resul ts  ShOuld be found i n  the direction CO:-~H.-*CO~H~() iS greater t h a n . '  
-- " for  ~other eatalyst~ produced by endothermie reactions e0rresponds to th  " : " ' 

" CatalYsts prepared from NicHCO ~ su . . . .  ~ . . . . .  ~" . _ . .  _ e equfl lbrinm : C (dissolved in "t-r 
- sa l t  more :ac t ive  t h a n  :those ~ p repa red  ~o~;h~nd°r~y  : : :  ~uel)t~COe~(gas). ~ 2  C O  .(gas). T h i s  :qual i ta t ive  re~ : .... 

; m e  oll produces  a more disperse catalyst  bx~ ~ S w~th the w o r k i n g  hypothesis  tha t  the  
h inder ing  recrystall izafion and s in te r ing  - ~ x ~ . r [ .  ca ta lyt ic  wa te r -gas  react ion can be explained as a 
menta l  da ta  Under various condi t ion~ , ~  ,~-~-~^: : t~:ansfer of an O a tom f rom CO- to H~ tb r  

" - . . . . . . .  " m a l l  . . . . . . .  " " ough the for-. - ,  
vu oz adsorbed O on Fe as an i n t e rmed ia t e  p r o d :  = ":~ : ~ t i v l t y  o f  catalysts  obtained are  Shown in  9 tables and u c t -  thus (1) fo rma t ion  of 0 (adsorbed 

17 figures In  the ini t ia l  s tages the  ra te  is g iven by ~ ' ' . ) a s  a rela- 
. . . .  : the equation for  a t0poehemical react ien ~ / p - - a + / ~ t  : " t lve ly  slow r eac t i on .  CO~ aS GO 

. . . .  Af ter  a surface layer  of _Ni covers the  ~ - ~ * ^ - ~ - '  . . . . .  " ~ ~ ~^~, . . . .  ~ .~," ~ )~-  (gas) + 0  hd , ) :  ~% 
the  r a t e  of decompesition Is ~ w n  h ~ : ~ - ~ , ~ = ' ~ / '  : -  ,~ .~ , : ,~ ,v~u  ~.y (z) a r apm react ion (practical ly a t  

:FOr decomposition in 0il, the°'~t:~'al~a[eis~--vveSn)~/" eqmlmrmm]  ; ? . ~ d , ! d - S , ! , o , ) = H : O ( , , , ) ; T h e n  (3) a '~ 
~ " _ - ~ e - ~ , ,  . . . . .  y . o ~  . . . . .  . , o n  o , .  o,~olved inFe;C,~ . . o , . . ~ ,o ; .~ . i+  !:i 

. . . .  " " . 0 ( ,~ ,}~CO ~,,).. The  da t a  obta ined did no t  confirm 

f u t u r e  Reasons are ~ v e n  for  th is  conclusion, coke is  desirable f o r  the  run,  but  t ha t  i t  l e a d s  to an 
" ~ 709~ : DOHSE, H . . [ H e t e r 0 g e n e o u s  Decomposition l=teac- excessive CO content d u r i n g  the blow period.  Special :: 

tions. I I I .  DeComposition. of :~[ethan01 o n  zinc ' a d j u s t m e n t s - o ~  blow and  run periods a r e  required,.:- 
Oxide.] Ztschr. physik. Chem;~ vol. 8, Abt. B, 1930 wi th  the  very  reac t ive  brown-coal coke H i g h  " t e a t - :  

: pp~ 159-180 Chem. :Abs:  x~ol. 24~ ~.930, p.  4452. ~: t i v i t y  i s  desirable, however,  f o r  the  newer  continuous 
OH~OH dissociates in 2 s t eps ; : l s t ,  into H G H o  a n d  : w a t e r i g a s  processes u s i n g  recuperators T h e  use  Of 

th en t0 C O + H : .  : This  can be ~ e n  wi th . ce r t a in ty  0nly . cokes f rom young coals shouldipermit  the  manufac tu re  : 
: w h e n  Studied from monomolecUle films, and boll!  s teps  o f  gas:-high in  I ~  and CO=, from which the  CO..cant : 
- . .  are then of l s t :  orden The 9unction constants  g row -readily be washed out , t0  g ive  a gas w i th  h i g h  H:  con-& .- 
:" Somewhat ~smaller as the  reaction proceeds as  a resul t  - :tent f o r  synthesi s purposes.= . "  
. . . .  " of lessening act ivi ty  o f  the  reac t ion  centers; ~The heat  .714.  ------~. . ,  [Water-Gas  Generation ]Prom Coal a n d s  

of ac t iva t ion  for  the 1st. is  22,500 cal and fo r  the  2 d  Coke.] G a s - u .  Wasserfach~ voL 75 1932 'p. 974~  
35,000 c a l ,  the la t ter  being in  good a c c o r d ' w i t h  the. Chem. Abs.; vol. 27, 1933; P: 827. ! ; : 
direct de te rmina t ion l fo r  HCHO . : :  :" :'. ' ' Re 'P ly  t o a b s  1 4 1 2 a n d  2436: The a t t a i n m e n t  of the 
710. [ca ta ly t ic  Gas Reactions.]  Chem. Fab~ : w~/ter-gas equi l ibr ium depends more  on the  react iv i ty  

, : - r i k ,  v o i  11, 1938, pp. 133-139;: Chem. Abs. voL 32T. o f  the  carbonization p roduc t  than  on the  a sh  c0ntent . i  
: : 1 9 3 8 , p  4060: ~ : ' - . :~ *. . . . .  '~In gene ra l  t h e  degree a t t a inmen t  of this-  equi l ibr ium : 

: Gaseous,  l iquid, and solid catalvsts  a r e  :discussed p a r a n e l s  the r e a c t i v i t y  of var ious  Cokes w i t h  respect : 
i : . briefly, With examples to i l l u s t r a t e  the reac t ing  m a t e r i -  :tO w a t e r  vapor as  g i v e n b y  Bunte  (abs. 407).  Exper i -  
r als, temperature,  pressure,  Catalyst ,  and products.  : t a u n t s  a t  800 ° wi th  a beechwood charcoal  c o n t a i n i n g  

: The mechanism of catalysis  Catalyst fo rmat ion ,  and : .  2 .8%:ash indicated subs t an t i a l  a t t a inment  o f  the  water-. 
i i~, loss of ac t iv i ty :by  Contraction from dO,cheat ing and : • gas equi l ibr ium as  did experiments w i t h  a coke con-:  

from pe i son ingure  ex!alained. A flow diagram,  5 views, . . . .  r a in ing  5.3% ash. Both~ charcoal and coke were  pre-:- 
and a model  of a 75 000-ton p lant  for  the manufac ture  pu ree  by curbonizing t he  wood or coal a t  1,000 ° , 



reaction. Equi l ib r ium in the  gaseous r eac t i on .was  
reached over the  eharcoal a t  750 ° ; above $20 ° the gases 
reacted with it, and a t  about  1,000" only CO and :H~ 
were  produced. 

716. ~ .  [Chem ica l  Principles of Synthesis-Gas 
Prodection. I .  Water-Gas  Equilibrium.] Feuer- :  
un-~stech., vol. 27, 1939. pp. 1--5 ; Bri t ish Chem. Abs., 
1939, B, p. 6S4; Chem. Abs., eel.  33, 1939, p. 3997. 
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715 . - - - - - - - .  [Influence of  t h e  Reac t iv i ty  of Cokes on 
the  Behavior of  Carbon Dioxide-Hydrogen Mixtures 
a t  600°-1,200°.] Brennstoff-Chem., eel.  14, 1933, pp. 
261-263; Br i t i sh  Chem. Abs., 1933, B, p. 772; Chem. 
Abs., eel. 27, 1933, p. 5173. 
Both bituminous coke and wood charcoal  accelerate 

the reaction C0~-{-Hr~C0+H:O. Equil ibrium Was not  
reached dar ing  passage of a 3 : 7 mix ture  over the coke 
even a t  970°; above this t empe ra tu r e  interaction of 
the coke with the  gases began~ bn t  even a t  1,100 ~ there 
were  still appreciable quantit ies of s t eam in the effiux 
gases ;  below 820 ° with 34 :06  mix tu res  with c~fl~e or 
charcoal, respectively, solid C does not  enter  into the 

.OE FISC2KER-TROPS(II=~ ~S:KIq~IK-ESIS AND RELATED PROCESSEs . . . .  

tion wi th  t a r  recovery and outside h e a t i n g ;  in the* 
W~ilz gas process of  Pintsch-Hillebrand and  K o p p e r s ;  
and  in the  0=-steam gasification of  the  ~,Vinkler sus -  
pension and  pi t  processes, has  been p r e d i e t e d  with 
deta i led yield data.  Comparison indicates  t ha t  the 
las t -named proeess, in which  heat-requiren~ents of  the 
gasification a re  me t  by separa te  gasification of  p a r t  
of  the  fuel, is f a r  super ior  in yield of synthes is  gas, 
pa r t i cu la r ly  CO-t-H~. 
720, . [Development of  theKoppers  Continuous 

Vertical  Re tor t  in the  Pas t  25 Yenrs.]  G,~s- u. 
Wasserfacb,  voL 86. 1943, pp. 27-33 ; Br i t i sh  Chem. 
Abs., 1945, I ,  B, p. 118. 
Kopper 's  installation f o r  producing synthes is  g a s  f o r  

none*king Japanese  long-flame coal of low ash-mel t ing 
point  is described. 
720a ~ .  [Reactions in Water-Gas and Synthe. 

s i s - G a s  Generation and The i r  Presentat ion in the " 
Terbeck Diagram:]  Gas- u. Wasse r fach ,  ee l .  93, 
1952, pp. 234-23S ; Chem. Abs., e e l  46 1952, p. 7,737. 

., Terbeck d iagram h a s  been shown to he useful  for 
• I n a  discussion of the water -gas  equilibrinm as  the operat ional  control and in. the  in terpre ta t ion of  gas 

chemical basis of synthesis-gas production H. • CO - -  anal.~'~es f o r  synthesis gas plants. This  d i a g r a m  is 
2, the antbor  compares  tl~e direct  method 0f proiluc~ion also of  value in planning, developing and p lac ing  such . 
in which all the  wa te r  gas is passed throngh the ca ts -  p lants  in operation. The  graphic me thod  presented 
lyst vessel and conversion w i t h  s t eam continnes unt i l  in this  ar t ic le  i s  Simple and gives Close a-~reemcnt with 
H: : CO = 2, and Jim indirect  method in  which some pract ice:  : . ~ . . . .  
of the water  gas  is converted With s team into a gas  721. DOL~OV, B~ [Synthesis  of Liquid Fuel  F rom 

. with a low proportion of CO ( 2 - 4 % )  and this gas is 
Gases Obtained in Underground Gasification of mixed with the  r emain ing  w a t e r  gas to obtain the : Coal.] Pndzemnaya Gazifikatsiva Uglei,-No, 5, 1935, 

! desired ra t io  t~. :: CO = 2.. The  quant i ty  Of synthes is  
gas p roduced 'by  the 2 nmthods  is t h e  same :but the' : • • pp. 10-18; Chem. kbs..  ~;ol 30 1936, p. 1541. ::: 

ou t  th rough  t he  influence of  a i r .  The  degree of  con- 
version wi th  each cycle amounted  to about  9%, with 
a tota l  yield of  63%. 
725. DoI~dV, B.  N., ~ v  Boc~r .ovA,  E . M .  [Methanol " 

Synthesis.  IV. Cata ly t ic  Oxidation of the  Syn- 
the t i c  Methanol  to Formaldehyde] .  Khim.  Tver-  
dogo Topliva,  vol. 3, 1 9 3 ~  pp. 406-418; Chem~ 
Zen t r a lb .  1934, I ,  p. 2652;  Chem. Abs., voL 28; 1934, 
p. 5805. 
According to the experiments described in detail, 

passage of the gas  m i x t u r e  over  perons sarfaces  ( g l a s s .  
yields minu te  amounts  of H C H 0 .  The  sorcelain, 

metal l ic  cata lysts ,  except  _AS and C~, are  of little use. 
The yields a r e  sl ightly h igher  when the  catalysts  
are  conlpressed i n  the react ion tube. Metul oxides 
cannot be used, whi le  ca ta lys t s  prepared f rom Cu disks, 
which a re  placed close together ,  give a H C H 0  yield 
u p  to 42%. A Catalyst composed of CuO uloneoor 
together  wi th  a n  ac t i va to r  g ives  CH~0 yields of - 1 -  
42%. T h e  best  results  we re  obtained wi th  T h  and U 

- catalysts,  whieh yielded u p  to 41-42% of CH:0.  The  
• appara tus  used i s  dcscrihed, and the numerical  da ta  

: a r e  t a b n l a t e d . -  - .  : : : 
726. DoLaov, B. N .  ~xxn ~%RPI~S~ ~Ii, ~i, N: [Methanol 

Synthesis.  V. Inf luence o f  Activators  on the Zinc- 
Chromite  Catalyst . ]  Kh im.  Tverdogo Topliva.  vol. 

. . . .  3 1932, pp. 559-568 ; Cliem: Zent ra lb ,  1934, I, p. 2652; 
Chem: Abs~, eel 2S, !934, p. 5S05~ : 
Fol lowing p romote r s  w e r e  nsed in conjunction wRh 

: the 4ZnO.Cr=0~ ca t a ly s t :  W. V. Th. Co. Ln. Ta. and 
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728, DoI~ov; B. N~  K.~m, ov, A.  Z., . ~ ' v  yEL~ST0VA, 
~I. V, [Methanol  Synthesis .  ~qI . ]  K h i m .  Tverdogo 
Topllva,  vol. 4, :I933, pp .  492-499; Chem. Abe ,  vol. 
o-8, 1934, p. 6279. 
Cata lys t  t h a t  w~ts used  previously ( s e e  abs. 724) 

and  tha t  still r e t a i n e d  i ts  activity w a s  ana lyzed  a f t e r  
186 experiments.  I t  Contained ZnO~ 78.1, Cr-.0,, 18.3; 
Fe~O,, 0.3; and  S, "2-0c/v. The  missing 1 1 %  includes 
admixtures  such a s  ZnC0 ,  and ZnS0,.  T h e  influence 
of  the  volume veloci ty  of  the  mix tu re  o f  gases  on the 

M e O H  yield was  inves t iga ted ;  a t  3~0 1./hr. the 
vo lume velocity is  35,600, the dura t ion  of  contac t  10.4 
see., and the  yie ld  of  M e 0 H  750 g m J h r .  The  ~re- 
queney of the  d i scharge  of the M e 0 H  f r o m  the ap- 
pa ra tus  affects t h e  yie lds  considerably ; on dtschargin'g 
every  5 rain. du r ing  1 hr., 457 era2 of ~ leOH is  ob- 
ta ined ; in d isc~arglng every  30 mln., t h e  yie ld  is only 
373 cc. In  the  exper iments  carrfed ou t  wi th  wa te r  
gas  alone, wi thout  t h e  addition of H~, a n  appreciable 
decrease in the ac t iv i ty  of the ca ta lys t  t ake s  place. 

W i t h  the increase  of  the  amount  o f  the  H . - t h r o u g h  
conversion Of t h e  CO and consequent f o rma t ion  of 
H:0 ,  the  act iv i ty  o:f t he  catalyst  incresses,  remaining.  
nevertheless,  below t h a t  existing in the  presence of 
enough H,. Smal l  aumnnts  of Ac0H,  EtOAc, AcE,  

a l l y l  alcohol, acetone,  F e  Carlmnyl, S a n d  H.-O are 
formed,  in add i t ion ' to  96% MECH. 
729. DOLGOV, B..~, ' . ,  KARPINSASi. M. ~'., .%ND SILINA, 

~ .  P .  [Methanol  Synthesis. V I I I . ]  Kh im.  Tve t -  
dogo Topliva, y o u  5. 1934, pp. 470-474 ; Chem. ~%bs. 
vol. 29, 1935, p. ~'275. 

' : Z r .  The  exper iments  w e r e  carr ied o u t w i t h  a decrees- - ZnS as s u c h , o r  w i th  the addit ion o f  5~h of  CdS, 
s team consumption differs considerably.:  Review. 19 refs. : ~ . . . . .  : " : ' i n g  :pressure, each being ca r r i ed  dUt for 60 rain. wi th  :MoS.., and CUS, decomposes  M e 0 H  100% a t  300"-375 °. : 

: 717. -. [ C h e m i c a l  Principles  of Synthesis-Gas : 722. DOLO0V, B: N. [Methanol SYnthesis. L ]  ~our. ' - " 
obtained wi th  the  promotor~ (1%) Th0.-, Zr0 :  and ' and  Sb-S~ decomposes Me0H:100$~- a t  300°:325 °. z n o  . ~ .  : : P i r ~ d { ~ .  ° II.:: Composition o f  Synthesis. Gases : .  : ~l~em':~¢~ • ~U. S. S~9R:); vol.-S. 1931. pp. 457-472; 500 cc: of  the catalyst .  T h e  highest  M e 0 H v i e i d s  were  ZnS, wi th  {:he addi~i0n of  1% of the above  adniLxtures 

• ~" f Synthesis Gas.] : Feuerangstech eel" • • . ~ . , "  . ~ ,  ,31, p. o139. ~ - :  . : :: Ta0~ : : :The  resul t s  a r e  t abu la t ed -and  plntted. . . . . .  decomposes MeOH completely a t : a  t e m p e r a t u r e  ex- :~ 
27 1939 pp: 41-51 ; Br i t i sh  :Chem• Abs. 1939 B p: Beview of well-known methods  for indus t r ia l  pr0duc- : : '  7271 i . [Methanol  SYn[hesis Y L  Synthesis ceed ing  400 °. T h e  composition of' the ga s  obtained is 

: 684; Chem• Abs., eel. 33, 1939; p. 3097. '  ' .  ~ " : t ion of synthet ic  MECH. ~ - .::: F r o m  Carbonic  A e i d ' a n d  Hydrogen.]  K h i m .  Tver .  n e a r  the  Stbiehiometric ratio CO : H~=0 .5  only for : 
, :  : Discusses: the composition Of synthesis  gas and its  - 7 2 3 .  - - .  [ M e t h a n o F  Synthesis. I I . ]  Khim~ Tver :  d o g .  Topl iva  v01.4.1933 pp 69-79"Chem.  Zentralb. ZnS, fu r the r  addi t ions  considerably inerease~ the  H.~ 

: :  dependence o n  the H ,  av.ailable. Explains t e r n a r y  dog* Topli'~a, vol. 3, 1932, pp. 135-204i Chem. Abs., : 1934,'2, p. 2652.; Chem. ~-bs., eel. 2S, 1934,.p. 5S05. : " rat io,  ~articularl~heal/t~admr~sx~UnceeSa(sles~he:c~i~?x: 
umgrams  an~. der ,ves equatmns  to determine the effect eel.  28, 1934, p. 5211. : . :  . . . . .  : : These  exper iments  w e r e  carr ied out wi th  a decrees- " : f~ea%~°~-°~  ~ ' ~ : a b l v  bu t  i t  lowers  t h e  amoun t  of 
of the t ~  avai lable  On the yield of  synthesis gas. Dis- Synthesis was  carried out  in a steel  bomb l ined with " - ing p ressure  and the  ac t iv i ty  of  the  catalysts  was  in-  . . . .  CO in the  gas. T h e  catalysts' m a y  b e  Suitable for : 
eusses effects of  methods of procedure  and the CH, . Cu and having  a Cu insert  to hold the cata lys t .  The  vest igated a t  o-26°-400 °. . In  another  synthesis car- M e 0 H  svnthe~is c a r r i ed  out  uuder  pressure .  

" content of:the g a s . .  : : : ' : : :" :process:was effected a t  a C01d pressare  of  100-150 atm. : tied o u t  a t  Constant p ressure  and w i t h  introduction " " ~ " - 
: li!i~2r~"0 ~ i !  ~ : !  l ! ? ~ i i ! i  ~ ! !  ~ i i ! ~  ~ ~  . . . . .  of addi t ional  p0r t  , a s  .o£ gases  during the  process u 730. DoLaov, B - N - [  SYnthesis ° f  TIydr0ea rb°ns  F r ° m  

eireulating Fischer  r e to r t  of :Ls-i .cap~eitv was  u s e d .  Carbon 0x ide  :and Hydrogen U n d e r  Atmospher ic  . 
The gas m i x t n r e  Was p repa red  b~ mixing "C0: and H..~ : Pressure  ] Kh im:  Tverdog0 T0pliva vol .  S~ 1937 ,  • 

• ' i " !.: . compressing it, and  keeping i t  in steel bott les.  The : pp. 901-922 ; Chem. Abs., ~ol. 32~ 193S, :p. 430S. :" 
, ,  reaction C0~+3H.~ '~C~0H~H--O ,  as show n bY the ex- :Review in whicl~ 22 ca ta lys t s  used i n  t he  synthesis 

- - ' J : ' • we re  Cu,~n, :Cr , -and Cu~Zn,0Bi~ the y i e l d  0f  M e 0 H  ;~ periments ,  ~ proceeds in 0 2 ~ s t a g e s  (1) C0- .+H- .~  : a r e  t abu la t ed  a n t i , h e i r  mer i t s  discussed . . . .  ". " ' :  " ann t he  consumption of hea t  and  0 , ,  the  author  de- amount in~  to 86-87% and 75 ~ " " 
' . . . . .  scribes briefly technical ~ recesses - " ~ ,o ~ respect*rely a t  tern : C 0 + H . O  and  ( - )  C 0 ~ - H ~  CH~0H. The  velocities : . . . . . . . . . . . . . . . . . .  ' : . . . . .  P ~ for  -oroducme son . . . . . . . . . . . . . . . . .  . . . . .  ~ , - " I producing syn- p e r a t u r e s  of  360 ° and 400*. T h e  product  contained i : . ~ e e a b s  277, 278, 279, 280, 261 282 1578, :. ' thes i s  gas by gasification with 0~-steam m i x t u r e s ; . t h a t  . :  :"  is, "the Winkier  producer~ (h-s team gasif lcat ionin vert i -  : :MeOH 89-92%; :-nnsaturated compounds 2 - 4 % ,  a i d e -  :!i.~ of the  react ions differ, depending upon the rat io of - . . . . .  gases, t empera tu re ,  ca ta lys t ,  etc. !9 different catalysts . 3557. ~. ~ : : " " 

hydes  and ketones 0.05-0~%, and t~-0 and  other, ad: " ; :  and t he i r  mix tures  w e r e  i m  esti' ated a n d  i t  was  found ' r~,~-~,~ ~ ~ Awl) u - - ~  . . . . .  ~ ~x r ~ t ] ~ :  
. cal ovens the  L u r g i  process unde r  pressure  and also mix tu re s  9--4%: ~rarious "reactions- a r e  described. ~f~i~ t h a t  t h e  m a x i m u m  lies a t  3000-325 °, : that-~s ,  7u ° anol  Synthesis. IV. '  Cata lyt ic  0x ida t ion  of the : ~ : : t h e  effect Of:_th_e formation o f C H ~  o n t h e  :field and ,,,~ . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

: . :  , ~composition 0f the  gas. I t  is c l a i m e d  thn~ yJ~fi~oand : T h e  difiiculties in determining : the  amoun t  of  H . 0  °'~] . lower t h a n  t h a t  for  M e 0 H  f rom CO and H:. The fol- .~vnthetic Methanol  to Formaldehyde.]  gee  abs. 7 2 5 .  
• in:vertical ovens a t  a tmospheric  presSurewi~l~O.~-s~eam: : ;/~iCoC:m,panying.~e0 H were  overc0me by the  c o n s t r u e - , ~ ! ~ |  : ' :  l owfng ca ta lys t s  w e r e  used i n v a ! i o u s  combinat ions:  ~ -  :. D o ~ o v  .B : ~  A~n K~m,L~SK1i, ~[. N. [Meth-  

mlx~ure produces a Synthesis ~as containin~ 1~;~  ~ v u ~ a  ~peclaL apparatus ,  t h e  product be ing  t r e a t ed  ~1[  ~ I g 0  Fe20s'  Z n 0  ThO.~ V.~O5 ue..u~ uuu  Nl:~s ~ ,  : ~-^~ ~.+h'~o~'~ : ~ T , ~ , ~ , ~  o¢ the  Act ivators  o n  
with the smal les t  0_. consumpt ion .  : . . . . .  . , th  Ca0.  : . : '  /~|~ Mn0, and  Cr~.0,. ~ The  h ighes t  Me0 t t  y l e ! d s ~  ere oh, the  Z inc -Chr0mi te  Ca ta iy~ t . ]  Sue abs 726:':. '. : . . . .  

: " , 7 i 9  ~ r S . n + h k . ~ .  ~_~ ~ : ~ : ~ . - : 724. DoLenV, B N A~D KARPOV A Z '  [Methanol  S w ~ :  ~ rained wi th  Zn0-1-4 5% Cdu-t-5~]o r e i n ,  a n a  :~nu-l-z~a . - - ~  . :  - : e  ,, : v r  ' . ~ '~e~ , ,~  
! • .; ~ ~ ~ w ~ . ~ , u .  ~ r o m  ~rown .~:~om. - thesis :. ' • ' " " " • " - "  " ::~ " "n 1 5  and 50% However  : - - - - : - - .  L ~ t e m a n m  ~yntnes*s. '  ~ . . .  -~ . . . . .  =. 

• Fundamenta l s . ]  B r e n n s t o f f : C h e m  vo l  on ~ a ~ n  . . . .  . ~ .  ~ I .  Synthes~s F r o m  Commercml  Gas  a n d  ~ | .  ~ F~O~-~-l% Cu0, r each ing .5  . _ ~  ~-" ~ - - z ~ , '  " ]Prom Carbonic A.eld cad  H v d r o , , e n ~  S c c  abs 727 
' : :  . nu ] ~ - 1 ~ -  ~ i - -  . ,~  . . ^  :.'--£^ • -~ ,  . ~ ,  ~ a ~ong-~lre  ~ a t a l y s t T  K h i m :  T v o ~ . ~  r ~ ,  ~ $ . '  wnen.maint~i ining a cons~an~ pressure n y  ~ae lu~.~:, - - - - - - - - - : -  : . . . . . . .  ~ ~ ~ .~ ~ • • 
:. - .  ~( .  - - 7 . - - - : ,  , ~ .  ~vs.,  voJ. ~ ,  xv~v, p. 9592. = :  eel.  3, 1932, pp. 2 8 2 : ~ 8 -  Chem :~ A b s ' ~ o ~  o ~  ' : ~ ' : '  ducti0n of new por t ions  :of g a s ,  working:  a t  :325* . • '  DoLsov, B-. :N.,  :A~n KA~eo~ A. Z. [ M e t h a n o l  

. : : : ~ rown  coa t  a s  a r aw  m a t e r i a l - f o r  producing s y n -  , p; 5212. " . : : .... : :': " : ~ '  ~ : ~ "  :%~-|" 2 0 0 - 2 1 0  a t i n  and u s ing  t h e  catalyst  Z n O + 5 %  Cd0, ' syn thes is .  I I I :  S y n t h e s i s  From" Cmmnere ia l  :t~as 
: : " t he s i s  gas is  :examined i n  deta i l  in low-temperature  ~ - * ~ - ~ ; .  - - : i  :- • - - . ~: : : ~ | -  the ~ield of  OH~0H could be ra i sed  to 63% by weight.  : ~ :: a n d  a:Long-Li!e Catalyst . ]  S e e  abs. 72~ .  : : 

' balances and presented ~ra~hica l l -  Fr^~" ,~ . . . . . . . .  a s  filtered through a Bflchner f u n n e l  :~'l" ~ ¢ ~  . _ : _ ~  ~ *--~^~ ~ 1= "none H C H 0  *: DoLa0v B CN. IC~nPov A Z: ~.wn V ~ T ,  szov~, 
luted proportions of t h e  var ious  eon ~*~*--^-*- ~= -~ ~- p o long strips. Tbe  gas was  a technical  ~ . . . . . . .  " ~ ,  . . . .  ~ o n ~  , h ~ , ~  0 05- • M V [Methanol  Svnthems ~q l I . ]  ~ee  abs. 728. - 

: p roduc t s ,  b e h a n o r  of  these coals in t h e  Bubiag-Dtd ie r  " T h e r e f o r e  H~  was  ~ g d e d Y ' ~ g ~ m ° u n ~ ° ~  £ H~,~and :CC0 ~ ~ 1 : '  ~: : 0 .06~ and  F e ( C O ) ,  n o n e .  A pure  98% M e 0 H  i s o b  - . 731. DO~F-~ZC~ C . A .  Magnetic and  Electric. Prol~. 
~ , v , ~  ~ snnmraneous  t a r  aegasification (2) p rocess  was  carried o-* . . . .  - ' - : ~ : " :  . . . . .  "~" ~.-~ / ~ : |  rained b -  dist i l lat ion and  'rectification : :The  gas  u s e d  :: : er t ies  of. Na tu r a l  and  Synthetic ~ i n g t e  ~ r y s m i s  or 

.. m r  r emovm a n a  re turn  of d e t a r r e d  ses ' -~ a ~ - ~  ~ v ~ u ~ . n ~  pres su re ,  m e  ¢:~ • a , " - - " v 1 7 i 9 4 9  460 ~ eel  78" " 
- ~lete ~ - ~ -  . . . . . . . . .  : _ . g a  :. (3) corn- ~ bes t  :pressure being 250 a tm  a d 370* ~ ~ r n a ~ t  ~ ! |  in th  vnthesis  consisted of 1 eel. C0,/3-3.~ ee l .  H.- . ~ Magne t i t~  Phys.  Rev.,  o .  6 , . . .  7P: .~_  , ~ , ,  

• ~ ~ . - r a ~ , ~ , ~  w , m  0u~sme nea~, an d (~) gasifies- , w a s  contamina ted  with Fe  ea~bonyi which ~ rec~ ' i t a t ed  ~ [ -  : ' wi th  ~hSYadmixture of 0 o.2--0:8% c o  and 0.4-3.0% N~ - 1950, pp. 458-=46, ; Chem. Abs., eel.  ~ ,  ~V~u,.p . . . . .  

'~ ,~ ,  : . . . . . . . .  . . . . . . .  
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732. DOMZX~I,=, ~V. [Ca ta lys t s  f o r  t h e  React ion CO-{- in ca t a lys t  act ivi ty.  T h e  h e a t  balance f o r  o rd ina ry  
H.-O~C0:+H.- . ]  P r zemys l  Chem.,  col. 11, 1927. pp. syn thes i s  g a s :  3,066 kca l .  = 1 0 0 ~  ; l iquid hydro- 
557-562 ; Chem. Abs., col. 23, !929,  p. 1997. carbons,  paraffin 1,385 keaL  ~ 45% ; r e s idua l  g a s  1,062 
Process  of prepa r ing  the  ca t a lys t  Was  based on f i l e  

equa t ion :  3FeCO~+HNO~+4H~-O=3Fe ( O H )  ~ + N 0 +  
3C0~. I t s  ac t iv i ty  w a s  stil l  g r e a t  a t  a t empera tu re  as  
10w as 390 ° work ing  wi th  a g a s  composed of C0~. 7.5, 
CO, 17, and H.., 55%. The  hypothes i s  w a s  subs tant ia ted  
tha t  only meta l  t h a t  possesses tl~e ]eas t  a lkal ine  prop- 
erties,  and  roe sulfide of which is  r ead i ly  hydrolyzed hy 
w a t e r  vapor, can be a p e r m a n e n t  ac t iva to r  in presence 
of S gases. Thus ,  i t  w a s  possible te  reac t iva te  the Fe  
ca ta lys t  wi th  Cr or A1 but not  w i t h  Co or  ~ n .  
733. - - .  [Ca ta lys t s  for the  React ion  CO + H:O 
: ~ CO= - -  H=.] P rzemys l  Chem.,  col. 12, 1923, pp. 

2 2 9 - ~ 5  : Chenl. Al~s., vo L 22, 1926, p, 4334. 
F r o m  theoret ical  cons idera t ions  the  fol lowing equa- 

tion for  CO + H-.O ~-  CO.- + H :  is der ived : 

T h i s  i s  like tha t  for  bimo]ecuhlr  reac t ions  in homog- 
e n o u s  Systems. b is a constant :  t h a t  charac ter izes  the 
Useful surface  of the ca ta lys t  a t  a g iven temperature ,  
K = [CO:] [H=] : [CO] [H,..0] = equi l ibr ium constant 
a t  a given temper  1rare v = space velocity of the gas  
vapor  mix tu re  in cc. per  hr.  per  gin. of Catalyst, x = 
pa r t i a l  p ressure  of  CO: in the  react ion mixture ,  xo = 

kcal.  =34 .7% ; s t eam 414 kenl.  " - 1 3 . 6 %  ; loss :205 kcal. 
= 6.7%. H e a t  balance f o r  p ressure  gas i f ica t ion 4,135 
kcaL  = 100%; l iquid p roduc t s  1,240 kcal .  = 30% ; 
CH,  g a s  2,290 keaL = 55 .4%;  s team 400 kcal .  - -  9.7%; 
loss 202 kcaL = 4.9%. T h e  g a s  also m a y  be utilizecl 

• a s  fue l  for  motor vehicles ,  locomotives ( g a s  tu rb ines) ,  
or  r a w  mate r i a l  fo r  C.~}:t.~. m a n u f a c t u r e .  D i a g r a m  of 
process• 
736. DOTTEI~WEICH, ~.  H .  Repor t  of  Subcommit tee .  I .  

On New Developments:  Prec .  A m .  Gas  -~ssoc., col. 
26, 1944, pp. 310-31S. 
Per fec t ion  of  the s t e a m  conversion process  f o r  t rans-  

f o r m a t i o n  of na tura l  g a s  to blue gas  or  H.. as  end  prod- 
ucts  has  beeo of impor tance .  The f o r m e r  is avai lable 
fo r  M e 0 H  and H C H 0  product ion  or  as  th~ f i rs t  s teps in  
the  Fischer-T~'opsch process.  To date,  r e sea rch  oll this 
subjec t  suggests  the product ion  Of I bbl: of hydrocarbon  
liquid/10,000 cu. f t .  of  n a t u r a l  gas,  inc luding  ~nel for 
the  process.  
737. ~ .  In t r ins ic  Value of Natural Gas. a Na- 

tional Asset. Am.  G a s  Jour . ,  col. 165, ~o .  6, 19~6, pp. 
11-14, 53 

! Tlie r01e~of na tura l  g a s  hi  the na t i ona l  econom~ is 
presented ,  with br ief  m e n t i o n  Of i ts  u t i l iza t ion in pro- 

pa r t i a l  pressure  of CO: before  the  react ion,  ~ md ~-. duc ing  l iquid fuel by w a y  of  the F ischer -Tropsch  and 
the  2 roots  of t h e  eqnat i0n : i : : the  Hydrocol  processes. : . 

:i x(P,]Y=+:r--.r,,) r~. 0 ~ ~ .  gec abs. 2661, 2662. . 

Poll.-, P~CO and P,,I=I:O represent-  the  pa r t i a l  la 'essures ~nr°l,~rrlesl of  I rOn  Oxide  il L Hydroo~gen Sulf ide:Be-  
of  the respect ive t empo  lents  befbre- t l ie  react io : ind ~ 'X' ~ roe. A m .  ~ a s  Ass0e4  vol ._0,  1938, pp.  699- : 
onl.w X. the root w i t h  the  nega t i ve  rad ica l  relae~ents L~'  ; ~as .Age col. 82 No: 9 1933 pp 43-44 54, 59-58; 

• "' ' , "  ~ ' .  "~ ." ~nem.  Abs. col 3 3  1939 p 1473 : t im pressure  of CO: a t  equi l ibr ium T o  tes t . t a t s  expert- . , . .  ~ ' • . , . . . .  : ~ ~. 
.¢usorption capacity,  ac t lv i tv ,  and  colloidal content menta l ly  the extent  of the  react ion Was measured  a f t e r  

• i the  gaseous m ix tu r e  had  passed Over I and  0i 'er 2 equal . of  a number  of Fe oxides  used fo r  r emoving  H:S  f rom 
port lous o f ' the  c a t a l y s t u n d e r  th'e Same conditions: A : g a s  w e r  e meastn 'ed:  T i l e s e  oxides  w e r e  d iv ided into 2 
whole ser ies  of  de te rmina t ions  Shows  t h a t  the  catalysis  groups;  (1) those c on t a in ing  more  than  ' i 1% AI :0 ,  and 
o f  wa te r  gas  d o e s  proceed accord ing  to the  derived (2) those  containing less  t h a n  t h a t  amount .  Oxides  o f  
equation, b u t  t h a t  possibi l i ty Of smal l  differences o f '  g ronp  (1)  showed i n c r e a s i n g  capac i ty  and  ac t i v i t y  for 

• H : S  absorpt ion wi th  de c r e a s ing  par t ic le  s i ze ;  those 'o f  t empera tu re  lowers  the  accuracy of t l ie de te rmina-  g roup  ( 2 ) s h o w e d  g r e a t e r  ac t iv i ty  bu t  d imin i sh ing  Ca- ' . t i o n s .  , " : 
• ' . ; . _. "~ p a e i t ~  w th decreasing pa r t i c l e  size Also oxid b . " 7 3 4 .  " [Processes for the S~'nthetic Prouuction "]a" " . . . .  ~ " es of t e 

• " ~ o - , ~ e r  group a l e  affected m a r k e d l y  m the i r  x v i of Liquid Fuels  ] P r z e - l a d  u h e m  col I~J3S , p~ . . " , " " " ac t i  "if. l y  : 
- • _ ~ ~.:.  ~ • ~ ; .  - v - cnanges  In alkali  content  Hea t in  the  oxide to a ~0 " 14-17 ; Chem.  Zentralo. .  lu3"J. 1. u: Irma_ __ .~,. ~'._ : - " g S "~5 o 

. . . . . . . . . .  LITERATURE 

u e s  for  each of  these  methods per  cu. f t .  of  gas  were ,  
respect ively:  47, 50, 110, 135, and  200 B. t . u .  I t  w a s  
also determined t h a t  the  f irst  2 me thods  produced gases  
suitable fo r  power  generat ion,  whi l e  t he  las t  3 yielded 
gases  suitable fo r  SYnthesis purposes .  
741. DOWNS, C. R. Impac t  of  T o m t a g e  Oxygen on 

American Chemicui  Indus t ry .  Chem.  Eng. ,  vet. 55, 
.No. 3, August ,  1943, pp. 113-117, 121. 
The  paper  w a s  presented before the  Chemica l  M a r k e t  

I iesearch Assoc ia t ion .  Tonnage O~. of  90-95% pur i ty  is  
being produced experimental ly ,  and  enm~nous p l an t s  
for  its production a re  being constlmcted. I t  will largely  
supplant  99•5~[ O~, except for  me ta l  cu t t i ng  and  weld- 
ing.  Product ion of 99•5~  ~.. now a m o u n t s  to about  15.5 
billion cu. f t . / y r .  7 plants  f o r  product ion  of 95% 0_ .  
a rc  now being built ,  the  es t imated  product ion  of which 
is 40 billion eu.  f t . /y r .  The composi t ion of 95% 0.- by 
voi. i s  approx ima te ly  95% O.-, 3 .2% A, a n d  1.3% N~.. 
P l an t  and ope ra t ing  costs for  a p l a n t  of 1,000 tons /day  
capacity sbou ld  he $4000.000 and  $3.67/ton, respec- 
tively, w h e r e a s ' t h e  cost of 99.5% 0-- is  a p p r o x i m a t e l y  
$64-$120/ton, depending npon a m o n t h l y  vohnne of  
190=10 tons respectively,  Several  u s e s  f o r  tonnage O.- 
a re  presented a n d  discassed,  Such as  syn the t ic  f u e l s ,  
chemicnls, i ron ~hid steel prodnctl0n,  r oa s t i ng  of ores, '  
and  e ty g~s a n d  chlorine product ion.  

742.  DOWNS, C. R., AXD Rt~SU:I'0.X, :ft. H. Tonnage  0xy-  
geu. C imm.  Eng.  Progn'ess, c o l  1, 1947, pp. i 2 - 2 0  ; 
Cbem; Abs., col. 41, 1947. p. 22)13.  
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Co~C tabs .  1440) s i m i l a r  to Co~-~ ~, w i t h  a = ~ 9 0 4 ~ ,  b ~ 
4.465~, C=4.368~-  The  crys ta l l ine  p a r a m e t e r s  va r i ed  
s l ight ly  w i t h  t h e  mode  of p repa ra t ion ,  probably be ~ 
cause  of  d i f ferences  in  composit ion.  The  ¢,~rbide de- 
composed in  v a c u o  a t  about 260 ° into a f e r romagne t i c  
hexagonal  close-l~acked solid so lu t ion  of  C in a-Co, 
which w a s  subsequen t ly  docarbur ized to  hexagonal  
el0se-paeked a-Co. React ion set  i n  a t  -o98 ° in  N.-, a t  
198 ° in  H:,  a n d  a t  364 ° in  CO. 
744. DnAw~, R. [High-Hes t ing-V~lue  Gas  F r o m  the  

Oxygen Gas  P roduce r . ]  Gas- u. ~ ' a s s e r f a c h ,  vel. 76, 
i933. pp. 541-V~5; Chem. Abs., c o l  27, 1933, p. 5172. 
A t  Tegel ,  b r o w n  coal w a s  gasif ied a t  a tmospher ic  

pressure  in an O_- g a s  producer a t  the  r a t e  nf 200 ks .  
per  m." p roduce r  a r e a .  H ighe r  r a t e s  were  not possible 
because of l im i t ed  O= supply, The  O.~ w a s  sa tu ra ted  a t  
$9°-93 °. No s l a g g i n g  was  noted.  W i t h  O: s a tu ra t ed  
a t  90% 1 m. ~ O_-gave :~6,000-17.000 ca l .  in the  f o r m  of  
g a s  h a v i n g  t h e  ~ollowing ana lys i s  : C0:• 13.2Vo ; O:, 
1.1% ; i l l u m i n a n t ,  2.3% ; CO, 32.9c~ : H: .  4~S% : CH,, 
1.1% ; a n d  N=, 6.6%. : 1 m.'  of O= wOS enough to gas i fy  : 
4 ks• brown-coal  b r ique t s .  E x p e r i m e n t s  with a n  O.~ 
~ s  producer  a t  e l eva ted  pressures  by the  Lurgi  Gesell-  
s chs f t  f i i r  Wi i rme teehn ik  were  l iml ted  by  the  0-- supPlY 
to 900 ks .  t h r o u g h o u t  per nl• "~ of  p roduce r  area p e r  hr :  
a t  an  o p e r a t i n g  p re s su re  of 20 atnl. Tile baek pres-  
s u r e  w i t h a  3ml. Suel bed was  less  fllan 5 6  ram. " A t  the  
h ighe r  p r e s s u r e  t a r  oils and l i g h t  oil were~eusily sep- 
a r a t e d  lly cooling. The  O.. used bad  a puri ty  of  72-  

Potential  examples  for  the Use of  tonnage  oxygen a re  : 7 3 %  but  ca lcu la t ions  as  to 0.- r equ i r emen t s  were  m a d e  
discussed a t  s a m e  l e n ~ h  : :Gasif iCat ion Of coal, synthe~ on a bas i s  of  9 0 %  O.-, i n d i c a t i n g  That r equ i r emen t s .  
s is  gasla 'Oduction;  synthet ic  l iquid fue ls ,  chemical  prod- . pe r  4,000 cal. in  ~]ne f o r m  of gas  w e r e  0•2(}2 m2 a t l  arm.,  

~uets (Syatl~inej~rocess). H:S(h and SO--, nnd metallur5 0.110 m.~ at 10 a'tm., and 0.80 m. * a t  20 arm. operating 
._gical u s e s . .  Cpsts)~re c;llculn[e d .ns  f e l l pwS: :  1 : "  pre~nre~ T h e  Calculated h e a t i n g  vahle  of tile C0: -  

:Esfimatedlotalplanga,doperafin¢co~ts, OctoSerl9J,~;farprod,cin¢9$% O~ fi 'ee guses  r e ached  a m a x i m u m  of 534 B. t .  U. per  cu. f t .  

SS~ 0:2 . . . . . . .  million cu.R. per daY..I 2.N 5.7610 ~ S.N15 0.5220" 
" Approx. plant cost....milllon dol ars [ .~ " 1.3 1.7 2.0 

Operating labor per ton, SSO per day-..| ; 6~ .17 
M a i m  . . . .  per ton; 2.5~/~ ........... | • 5 : ,  .39, •34 .30 

1 05 1.70 1:50 Fixed charges per ton, 12.5~ . . . . . .  ~ . . , | . ,  7{ 3.95. 
Total oi~erating cost per t0n.. . . . . . .  : 5. 22 "1 I 3. 52 3.19 
Total operating cost per 1,000 cu. ] 

" It.--: ............................ 21.: . |  Kw.-hr. per 1 000 cu. It. for compres- I : -  " io 5 14" : i3:~ 
$10a~;.=.=: . . . . .  :.-::2-:~ . . . . . . .  , ,~ . , ]13 . !  I _ ~ . ~  113.1-  12.$ 12,7 1-=W..hr. perl,000cu, ft,forauxilhriea. 2.1 2.2(: 2.2 -'2.2 

~ ~o=l ~-..br. per 1 ,~  c=. tt . . . . . . . .  tl ~* l  7 ~ ~'~ 

a t  20 a tm. :  so t h a t  th i s  g a s  sho.uld he sa t i s fac to ry  for 
:0o~ :: c i tY gas.  A n  O= pr ice  equiva lent  to about  $0.!0 per  : 

4 -~ 1.OOO eu. f t  iS a ~ u m e d  in e s t ima t i ng  tha t  flits g a s  c o u l d  
'~4§.°40 compete w i t h  o t h e  r s0urces 0f ci ty g a s .  .... 

~'o~ 745. : [ I n c r e a s i n g  tbe  Fornl  Valne of F u e l s . ]  
: ~  Gas- u . W a s s e r f a c h ,  col. sO, 1937, pp.S06-S1O; C h e m . :  

1.~ Abs. yo l .  32, 1938 D. 1071. 
~'7~ • Continnous ~ns!fication O f b rown  coal with. 0-- and  
1~5 '~  s u p e r h e a t e d s t e a m a t 2 0 a f i n ,  i sdesc r lbed .  T h e t o w n o f  
~ s Z t t tau  h a s  been supplied du r ing  t h e  pas t  y e a r  w i t h g a s  
-2:~ : o fca lo r i f i cva lue '4~2S0kca! .pe  rm.~hndd-0 '&43":  l~Iodi- 

~ fication of t h e  :process t o  prdduce  l iquid f u e l  by  t h e  
H, 7 F i sche r -Tropsch  synthes i s  COlfld be m a d e  by 0pe rn t ing  : . . . . . .  : ]Revi7~v:of processes for ' t1939~,:daPctl : :%f fuel~ f rom c a n s e d  tl,e par t ic le  s ize of  a l l  oxides=to inc rease ;  t h i s  I ~ 

| 

o : ~ , resu l ted  in c0rresp0ndin'gI~ lower  ac t iv i ty  :: . .  : ' :  : ' c a l , . w i t h ' c o m p a r a t i v e  c o s t s : f 0 r  the  construct ion of 7 3 9  D ' 0 u ~  - " "" : : . . . . .  | :~ " ' " . . . . .  
, plants  in Poland•. " : :  • LLE'I~'L"ASD'R'OWE'K'I~" : U s e ° f T h e r m a l  I . . . .  xIncludes,,;ater, 1 cent per l,000 gal. linbeldental eleclrtop0wer, '0A : : : :~ t68-10a tm• :  : :  e~ults 0fPreSsure:GfisLficatinll:~¥itli 

: 742a.:Dm~ .j• ,~N, 1~hc~,: A ?[Structnre and The~ ..... o03" Ohem Ahs. 7oi 32 193S pp. 7700- i • - , L if• S e e  abs. 1488. : : . . . . . . .  ; • - , " - , ",  l P .  -0-a31.  . : "  , : : . . . .  , : " 0xygen. ]  A r c h .  Wi i rmewi r t . (  co l .  19, 1938, pp. -01- .  

~:] . : BulL sec: chim. 1951 pp. 547-549. : P l a n t  of Z i t ~ o u  gas i fy ing  b rown coal wi th  m i x e u  : DOR~,~o, W: •:See abs• 3570. :: - ' , i . : - ~ e t h o d  is described w i t h  ' the help of  11 f g s :  f o r  an- ~ momagne t ic  Proper t ies  Of t h e  C 0 b a l t ' C a r b i d e  Co..C•] 7 .... ' ' ' '  :" . . . .  : 

o:  Gas P ipe l ine  Tran . issio  of " and produe  gas from a . . . . . .    oear;  esul  fl'dm i set' On "Of C : balance.  Our,'  are givcn to sho  that as pres- 
~,~ : : / ' '  B~pas s in  ~ c o  '-v ~-  ~ -  a t  o io  °" c_~ c ~a.~ 'formed " I t s  . s t e am and O.- a t - 0  a tm.  is br ief ly  descr ibed  wi th  a b e a t  

e " "ed F r o m  P r e s s u r e  Gasif icat ion a n d  . . . .  ' Y "~e ler-Tropech unit .  A single Z : s t ruc ture  : ~,. " • : : s - - o  increases  t h e  CH, and C 0 -  in t h e  products r i s e ,  
': SYnthesis ] Erd51 u Kohle  v0i  '~ 1949  pp 59-35; ' - ~hermal  Conductivity cell u n i t  is used 'fo~ b i n a r y  m i x -  1~ ] a toms in to  an  orthorhombic, a lmos t  compact  hexagonat  . " w~ile  t h e  ~ a n d  CO fal l  " " 

. . . .  : Chem, Abs,i voi • '43 :1949 p: '4~3 o'~ 7 ,  . '  ' ,  : ~ :~ures and  for  other m i x t u r e s  t h a t  can be so 'considered ( ~ : |  
- reFOr~bFt~ining a gas:  Of h i g h  calorif ic  Value: f r o m  t h e  : ~°~t~lmPcle? ~i~ttu:'~Se:fi~Sd.ma~Y a s  5 :components  : ~ |  . : i '  : netw0rkseries of  Ofs.dlidCo :s01uttonsat°ms' ThiS:wh ch :mayinSerti°n'deviate<fromgiVes r i se  to athe : ~ 747, ~ :  " ~  - : : [Evaluation" Y of" Fuels.l:  Glaser's: Ann., 

. "d 1 iseher-Tropsch syn thes i s  a process  has  been " of  . . . . .  " • complete descript ion ..~ 
twio~m~ybn:ra  ~ t  ~v~tt~-~i/orressu~edeVel0p'edscthatTC°mbinespressuretgasificati°ng°fsi~°al ~ ,  au-Xfleiary .equipment - ~  "~P~ ~ l r e f ~ c e ~  s ~se~her-m~rr~o°~c~r~easdis:and'techniqne" m g~v_e.n. ~ 1  : :  composition CoiC. The  carbide C ~ C  i s  only t h e  u p p e r  : VoI:73,:No: 5~1949: pp. ~ ~ G a s - u .  WasSerfach,  v o l •  

, " . . " _ ~'g~" " al ( m o i s t u r e  740 ~ • - "  p g " 
: : : - :~  ,anu usa  content  up to 35¢7o, par t ic le  .size 2 - 4 0 r a m . )  - • ~ o w n  J .  J ELUEn,:ff L ;  CAPP; ~. p.,  A~n Co~S~ P. :~ 

- and" an  O~-.steam m i x t u r e  a t  10-30 a r m  T h e  e x o : .  ,EXper imen t  i n  U n d e r g r o u n d  Gasif icat ion='bf  Coal ::~: 
t he rmie  CH~ react ion r e d u c e s  t h e  O~ consumption t o  Cereus ,  Aid. Bureau  o f  l~ ines  Rept  'o f  Inves t iga t ions  

• . ~_ of that.. Used i n  s imilar :  processes.  T h e  ~nereenta~e~ : . .4104, 19~7,  62 pp. . - " . . . .  ~ . 
" '  : . compomtlons of t h e ' r a w  gas ,  sYnthesis  ga  s ( a f t e r  re- : : U s i n g  var ious  m e t h o d s  of  0perat ion i t  W a s ' d e t e r - : : : !  

m o r a l  Of CO.-), and  CH~ g a s  ( r e s i d u a l  g a s  f r o m  Fischer- " : m i n e d  t h a t  gases  could be gene ra t ed  specifically f o r  use 
: : TropechsYnthes is)  follow, r e spec t ive ly :  'C0,,28~6,1•0 in•genera t ing  power or  f o r  syn thes i s  u r  oses I t  is  es- 

: :3.9; C~H=, 0.9,'1.2, 1.8, C0, :13.7 ,  25.5, 2H" H- 38.1 - t hna t ed  tha t  236 tons  0f  coal  ~ e r e  bPurnPed corn letel ' 
~3.3, 3,2; CH,, 12.4, 17.2, 82.1; N=, 1.3, 1.6; 6 . a i ' hea t s  ~ . and  164 tons coked d u r i n g  the  combust ion period. ~ ::i 

. . . . .  of ;combust ion in kcal. p e r  m ?  w e r e  3,150, 4,350, 8,450.: types  o f  blast ing w e r e  u s e d :  Gas-air ,  o,-air ,  O-a i r -  ~ : | ~ ~  
: There  i s  no reduction .in yield Of l iquid products  nor s t e a m  0:-s team, and s t e a m .  C o m p a r a t i v e h e a t i n g ' v a l -  ~ 

~ . . :  l imit  The  p a r a m a g n e t i c  carbide Co~.G i s  t r ans fo rmed  90 1949 pp.  212-217. . - . . . . .  
.... nnder  ~-aeuum: i n t o . a  compact  h e x a g o n a l  phase  w h i c h  : Di 'scusses  e v a l u a t i o n  of  s o l i d ,  l iquid and gaseous  

" : - is a solid Solution Of C in a-Co t h i s  p h a s e  be in -  pro- % - 1 P r e s e n t s  da ta*0n  e r f0 rmance  and h ~ a t  d0n 
gressively decarhurized by h e a t i n g  to g i v e  a pure~hexa -"  : ~u~ls'ti0n of  c u r i o u s  ~ w e f  ga se s  and  h e a t  i~alance:0f 

- : g o n a l . C o •  T h e  gases,  H..,:I~:, CO,  i n a c c o r d u n c e  wi th  "- ~ -  " - s - ~vnth s is  a n d  " - "  ~ • . . . .  
: - :  the i r  na ture ,  reac t  upon C0:C and  cause  an.evolut ion t h e ; u ~ n e r ' ± ' r ° p ~ c a s ' :  e 0 z m  n c~mrm. s -~ ,  

analogous ~o t h a t  w h i c h  the  h e x a g o n a l  Ni  carbide .... v r • : - " ~ ~ - 
undergoes unde r  the  s a m e  condi t ions  " ~ . . " DRESSLZR, R .  G. g e c  abs; 155, 156, 1431, 1677a, 

• : : ~ t u d :  3 5 4 9  . ' • ' 
748 . . . .  [q:hermomagnet ic  a n d  S t ruc tu ra l  S Y ' D P ~ W T  B Sce abs  :607 . . . . . . .  

: o.f the  Cobalt  Carbide C ~ C . ]  -Hull. soc claim, J anu -  : ~, . . . . . . .  : 
. ; ~ d r y - F e b r u a r y  1951 p• 23: . :  : . , 748. Dmoo, :A., ~ D  P~zzo, Z~:  [Magne t i za t ion  of  T h i n  

Reduced Co su erred on T h e  w a s  carburized With ' F e r r o m a g n e t i c  F i l m s  ] Nuovo  cimento,  v01. 5, 1948, 
^ ' PP - :" ~ . . . . . . . .  rhombic ~ p  i90-206"  Chem Absi, col. 42 i9~t8, p. 7587. Cu at  210" C .  to Io rm parama~-me~tc, o~tuv v • , . • ' . 

- ~ - .  : :  , , . . . . . .  . . . . . . . .  
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Preliminary paper. Theories of magnetism predict ciency of the coal-to-liquid-fuel processes is basically 
that  the properties of thin films should differ from tow (not over 45%) and there is a serious question if 
those of massive samples. Experiments with thin films the tremendous quantities of coal required are readily 
of Fe, Co, an4 Ni show that  the characteristics of the available. 
magnetization curve vary wi th  film thickness. Bark-  75~. - - .  Synthesis Fuels Competitive With Crude- 
nausea discontinuities disappear at  a thickness of 1.2 x Based Fuels, 0il Gas Jbur., col. 46, No. 37,1948, p. 57. 
10 -~ em. for Co, 0.8 x 10 -~ for -Ni, and 1.3 x 10 "~ for Fe. 

EnemAs, G. See abs. 3140. 
748. Dt'nS0VS~AYA, A., Axn KOnOZEV, N. L [Adsorption 

Properties of Promoted Iron Oxide in Relation to the 
Distribution of the Promoter in tbe Oxide D~rm of 
Ammonia Catalysts~] Acta Physieochim., U. R. 8. S. 
(in Geramn), col  4, 1936, pp. $41-$53; Chem. Abs., 
col, 30, ;[936, i9. 7957. 
Adsorption isotherms of O: on pure Fe:O~ and on Fe.-O~ 

that contained 10c~ AhO~ were determined at --190 ° 
and --}-400 °. X-ray photographs of Fe~O~ samples 

According to E. ?. Murphrec. president of the Stand- 
ard 0il Development (2o. and principal speaker at the 
dedication of  a new research building a~ Baton I{ouge, 
motor fuel produced from natural gas is now generally 
competitive with timt produced from petrolenm. The 
hydrocarbon-synthesis process employing the fluid-cat- 
alyst technique is still undergoing improvement, and 
eommereinl plants are being considered. Colnparative 
plant costs under present prices are about as follows: 
For a conventional refinery, $°,000-$2.500 per bbl. of 
product per  day for a natural-gas syntl esis 1)lant, 

heated to various temperatures showed that the ad- $4,000--$4.500; and for a synthesis ldant using coal, 
so 'bing lmwe • of F~O~ decreased a s  the crystals be- $$,000. A pilot-plant demonstration o£ the 2-vessel sys- 
came larger. The kinetics of 0.. desorption from pro- tern of shale retorting using the fluid technique wil l  
meted and nonprmnored Fe.~O~ studied at rations tern- soon be inaugurated. :Pilot lflants devoted to synthesis 
peratures, showed that tim aetivation energy of de- studyincluding a 10-bbl. per day unit from whieh data 

: sorption is independent of the presence of a pronloter are  being obtained through more than 60 recording 
and averages 10,$60 cal. Thus, even in the case of t he  instruments nre under operation. A former hydro- 
promoted F6:0~, the adsorption centers are tlie Fe.~O~ genation unit is being converted to the prodncti0n of  
reels. I t  was found that the additkm of 10% AhO~ to higher molecular-weight alcohols, the process, there- 

: Fe:0~ lowers the specific adsorption of 0:. This proves fore, lining based on the reactiou between Synthesis gas 
that  the dissoh'ed Al:.O, Is strangly adsorbed m~ :the " a n d  certain petroleum fractions with subsequent 
surface of the FeiO, crystals. From the data found; hydrogenation. : 
the equilibrium constant between the dissolved and 753. DUMA,XOIS, P: Utilization of Methanol as  a P0s, 

: adsorbed Al.-O~ was calculated and an eqnation derived, sible Automobile Fnel. Oil Gas Joe(r:, col. 25, .No. 
: Using this equation, ir was: shown tha t  With relatively 28, 1926, p. 142; Proc. Internat,  Conf. Bituminous 

large Fe.-0, crystals .  1~2[ AhO~ shielded 50% of the :C0al, 1st Conf..: 1926, pp. 161-!04~ Chem. Abs;, c o l .  : :  
• = surface of the Fe:0, ,  - : 21. 1927, p, 2179. : 
: -  : : :-750: Dffe~E.n~; G.. X.XD .~I,~a~nx, R~M.-:[French Expert+ : objections to the use of ~!e0H as fnel a~'e its -iow 

mental Station for die Production of City Gas a~i(l chlorine value and the  tendency to form aldehydes on 
Synthesis Gas From Fuveau Lignites.] Chaleur e t  incomplete combustion. At Compression ratios above ::: 
ind: v01. 29 No. 274-275, May-June 1948 pp. 113-125 : 6, the alcohol caused self-ignition. Detonation may b e  
149-156; Chem. Abs,, v01.4_, 1J48, p. 6;~14. elmnnated by the use of  an: antidetonant such as 
Deseriptioff With diagrams and_0i erating data of a n " PbEn,  . . . .  : : :: : • : ( 

- experimental plant for the production of city gas and Du~xNo,  R.G.  See nbs. 2035. ~ :: 
synthesis gas by the SYngaz process developed by'G. 754. DU~STAX, A. E. Fluid Fuels. Gas and 0 i l  : 

i . .  Szigeth of Hungary. I t  appears to be a modification of Power, voi. 22, No. 253, 1926, pp, 6-7.: 
the Woodall-Duckbam System. The process iSlconfinu: Deals with Bei'~us process and synthoi. : :i 

: ous and includes the phases of carbonization, Water-gas . . . .  
production, and gas-Conversion hi the same apparatus. ~ 755: . : Refining o~ "Pe t ro leum. . I I I .  : Synthol 

• : The  last Step invo]vesn reversal of:the gas stream and  - and  Synthetic Petrolemn. Fuel, vel. S. 1929, pp. 502- 
cracking of the hydrocarbons and:the CH~ by ~contaet : 5 0 4  "Chem. Absr, Col: 24,11930, p~:2537 

: -with the neandescent coke The results of two Syngaz : Excerpt .from the Cantor lecture. Briefly reviews 
runs reveal the prod~ction of synthesis gas wit!! the cor~  work of Badisch e Anilin-- and Soda-Fabrik, Patart ,  

• ~rect:CO :Eh:ra t io  of 1 .: 2. : ', : " , :: -Fisclmr and Tropech on the synthesis of hydrocarbons 
- DUD~S~,A P 8 e e a b s : 1 9 8 7 .  " ' f r 0 m C 0 a n d H : ~  :" : : : : " : : : : ~ i i  

i " :: DUDLEY 3" F : 8co ahs 1677 1 : : : 7 5 6 "  ~ F l u i d  Fuels TOdaY a n d  Tomorrow. :~ 
751: Dur~" D.M. Coa l Gasification Rather. Than Hy- • : ~ e m .  ~ d  I~dl.~ ~ o l ~  1932~P p. 846-855 4 L 

' drogenation Urged.  Oi l  Gas J'our.~ col• 4 6  No~ 40 .~ ". ~ " ." .  :: " ' "~" "::::: --- ": : : :;~: '~i 
;[948, pp. 39, 129. : : ?. ' ~econa 3uoitee memorim. ~ecture. ~*Seusses ~iqmu ..: 

: P C Ketth in a recent talk a~ar~ meeting 0 ~:t-he .~ar-~" ~ fue ls  from variOus rS°Urces:" i"Petr°leumx' natural,  gas-, 
. . . .  urai Gasoline A~sociat on -~ ' i a r-/~ ~ i bottled gas coal ca bomza~ on~ and s "nthetic oils : ~ ~ . .  e r e  , p ~ o s e s ,  eoa. . ; .  : ,  " : . ~ 

: :: gasification ra ther  than expensive, inefficient coal hy-+: 757~DU~ST~, A.+ E., ~v:S~ATW~n~i H . G ~  L*qmd 
drogenation," as a means of meeting the existing short- 1 " Fuels Other Than t etroleum. 5our. Inst. Petrol. : 
ageof  fuels, use  of 100,000,000"tons of  coal per year in Technol. vel. 14,1928, pp. 64--77 ;Chem: .%bs., col. 22, 

: :i : :  a n0neatalytic, relatively siinple gas:from-coal process : 1928, p, 1845. .  : : ~:~ 
: originally developed: by the Germans and now under :- :COnsideration of .liquid fuels obtainable f rom low-  :~ 

pilot-plant operation in Trenton, N. 3 ,  would replace temperature earbonizati0n, coal hydrogenation, and gas i 
the 350,000,000 bbl. of  petroleum fuels, which.the resid: reactions i s  shown• Results from low-temperature :. 

: hal  and distillate heating market  i s  estimated, to re-  carbonization have been disappeinting~ Of the 16-gal~ (; 
quire annually by 1950. This shift coupled:with :the ' primfirY tar  per ton of doaFob~tained, about ~,~, which: ::i 

i 050,000 bbl. of liquid fuels per day considered as ~ivail- i s  ta r  acids and bases, must be removed, unless the U 
- able from natural-gas conversion might bridge the ta r  is to be used in boilers or Diesel engines• T h e , .  -'.,. 

2,000,000-bbl. daily gap, Which has been mentioned bY remaining ta r  e0ntains paraffins, wax,.pitch,: and U6"-- :: 
Go~'ernment authorities. AProgram for the wholesale - saturated hydrocarbons. The  l a t t e r  resist detonation ! 
c'onverston Of coal tO liquid fuels, either by high-pres- hi internal-combustion en~nes and are thus especially . :! 
sure hydrogenation o r  :low-pressure Hydroeel process useful  in blending. I n  hydrogenation, the technical ~ 
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0E coal producing 140 gal. of liquid product resembling 759. DvPoxr,  G., PIC, AXIOL. P.. AXD ~'IALLE, :[. [The 
low-temperature primary coal tars. Recovery of H: is 0xo Reaction and I t s  .Mechanism.] Bull. see. ehim., 
important economically, and methods for doing this are France, 1948, pp. ~29--532; Che*m Abs., vet. 42, 1948, 
mentioned. Gas reactions afford many possibiliti~s p, 7232. 
and variatioos. Cnh'dytic reduction of CO at high Instead Of the formation of the intermediate 
pressures yiehls oxygenated componnds. A t  a tmos-  pheric pressure and "l~igh temperature. CH, is the sole RCH.CHR-CO[.:.~j (I)  when CO reacts with oleflns in the 

product, synthetic MeSH can be obtained with almost presence of metallic earbonyls, the authors propose the 
tbeoretieal yield by using ZuO at 400 ° and 150 arm. existence of a emubination of Ni or Co earbonyl with 
For this pin,pose other catalysts mentioned are metals a reactive compound, A/ : I  (H.-, H_-O, ROH, I%NH, etc.). 
and metallic oxides or  their mixtnres, salts, oxides of This complex ( I I )  reacts  with the olefln in the presence 
Ca, At,  Zn, Pb, or Cd, chromates, vanadates, molyb- of CO to regenerate the metal  earbonyl and give I I i :  
dates, and tungstate~, hut Fe, Ni, aml  Co must b e  0 : 0  
rigorously exqlnded. For products otl,er tlmn Me0H, r - ~ <  "~A 
iron metals alul alkalies are es~ntisl. Syuthol, a 
mixture of higher alcohols, fatty acids, aldehydes, (OC~ + C O + R C H  : CHR-.~l~i(CO)~+ 
ketches and esters, hut  u s  hydroearbo!~s is obtained ~ H 
hv passing water  gas over Fe horings impre~mted with 
a~strong base at 410 ° and 50 ann. Fischer and Tr( psch RCHCEI:R ( I I I ) .  I t  iS stated tha t  numl~er I has beeu 
have obtained gaseous liquid aod solid honlolegs of I 
CH, by low-temperature reduction of CO. Gives refer- AO : O 
ences to l i terature and to pa[ents .  • ~ ' isolated from these re'lcti0ns aud that they do not occur 

DU.X'ClLI.F.T.C. b'ce nbs. 3549. nnless A .H i s  present. C:H:, CO ~nd S t (CO) ,  in the 
758. D~'I,AS, ~i. R. [Lubricant Nynlhesis.] Bull. as- presence of a little HC1 and alcohol at. 50 ° give a 50% 

Soc. fran~-, teelm!ciens petroie, No. (19. 1;t48. pp. 1-1.6 : yield of polymers of OH= : CHCO:Et and CH: : t'HCO:H. 
Join:. Inst. Petrol., col  34,1948, p. 265A ; Chem. Ahs., 1-Hexen? alcohol CO and  Co l C0)4 at 180 ° and 3(Ill hg. 
col. 43. 194,,' q p. 1,).~5")-- pressure for 7 hours give 70% of a mixture of 
After a brief review of the chief metlmds for  hibri5 Me(CH..)£CO:Et and ~Ie(CH:)~ CHMeCO_-Et. Cycle- 

eating:oil synthes s, : describes iwith flow sheet) the : hexene under similar conditions gives 37% C~H~,CO_-Et. ~- 
process used at  the Srandard-Kuhlmunn plant a t  Replacing tim alcohol with H.-0 gives the acid. Me " 
Estaque. Lnbrieating oil is produced hy a Friedel- hendecenoate gives a mixture  of diesiers. Goinl)omids 
Crafts condensation of benzene with d]chlorethane and  : with double bonds next to a tertiary C (earvomenthene 

: a Fischer-Tr0Dsch:gas oil (180°-320") chl0rhmted l o a  aud pinene) give little, i f  any, r e a c t h m . . ~  
C1 content of 22-24%. Pr0duetiou is effe(-ted c o n -  . . . . .  
tinuously in 3 steel vessels in the 1st vessel (at  S0 °) 760. DcaA,no, J'. F.: [Do~ble Decompesitiou of Metal~ 
ben'zene, dichlorethane, and A1 powder are mixed. " : lie Aeetylides and Sa l t s  in a n  Aqueous Medium.] 
The chl0rinated gas oil is added hi the 2d  st'~ge /ar Cqmpt; rend, col. 177, 1923; pp. ~93-695 ; Chem. Ahs., ~ 

100°) ;  and :the reaction is C0nhluded i n  the 3d Yes- -vol. lS, 1924 p: 657. ~ : 
eel (at  120~)• Flow through the plant  takes 6 h r .  CaC.-, Wimn added t0 aqueous sohitio~s of Salts~ pro- : : 
The supernatnnt oil is separated from the A1Ch residue, cipitates aeetylides, Which can  be purified by washing I 
neutralized:with Na:O(h solution, and  the excess ben: With dilute HOkc. :Thus, with ChiC1.. CuC-~. ; with SIC1.-, - - 
zone is removed bY distillation. Following a clay treat- NiC~; with :hlnCL-, MnC:; l~eCl.-, Fec:. := : , 
meat tO eliminate traces of A1Ch the product is vacumu 
distilled yielding 2:side streams (transformer and light 761. DUT~ ROY, R .  K. :Synthetic Gasoline in Io~*d!a. 
engine oils) .and a residual brighr:~stock. : Gas oil  i s  5our Indian Chem. Soc, Ind. News Ed,, col. 1-; No. 
removed overhead and recycled. A-fUrther quantity • 2,  1949, pp. 28--43; Chein. Abs., ~=o1.:44, 1950, p, 2 7 2 9 . . :  
of secondary oil, together with bmmene and  :gas oil: is . . . .  1 " 

. recovered by hydrolysis of the .4:lCh residue, Tim ~_ Discusses available processes for the prod)~ction of- : :  
Yields ( a s %  On the ydrocarbon Charge) are:  primary synthetic liquid fuels and their status in various eoun- : 
oil, 45% ;secondary oil, 10go ; recycle, 27% ; and l o s s ,  tries. Gdsol ine  pr0duction'ln India can mee t  (rely 1 0 ~ :  
18%[ The viscous oils (3"5-330 'cs: at  50°) obtained -of the demand. The Bergius mid Fischer-Tropsch proof 
have high ~ densi ty  (0.942-=0.950) a n d  good viscosity :: esses a r e  reviewed . concerning their reciuh-e~neuts ~ ,~  ~ :  

i n d e x  . ~ . . . .  ~ : : : : " raw matena!  ann Synrmems-gas manuzac~uz~, v-  : 
• DuP0~% G; See abs. 1260.. : : - :  :scribes plant-layout. "~ ..1 : : ' ~" ": ' " : : :  : [: 

: 761a. E~s~.~.~,n, D Preiiminarv Report ol~ Coal Gas~- operated at a temperature above the fusisn point  of t he : :  
ficatton. : ~.&m. inst: Min. and "Met. Effg 173d Meet- ash: I f  the fusion tempera ture  is b igher  th,ln the: ) . 

~ :ing February 195 ° ': : desired reaction: temperature,: a fluxing agent  may be 
; . . . . . .  , ~ ,~. ~;.: ~ . . ~ : , ~ ^  2.~.~'~." 2,:~k~1 g ~ . J ~ . ^ - .  :added to the eoal-H..O feed to help melt t he  ash. Gasi- 

: : According . . . . . . . .  x ~  ,~, ,  , , ~  ~.,,, . . . . .  ,, . . . . . . . . .  flcatf0n has been as Elgh: a s  95%.'~0~ Consumption rates ~ :~ 
: be processed into synthesis gas under high pressure. A are expected to be 15,000-20 000 ft2 per ton of dry Coal : :  :~: 

:slurry Of finely ground, r aw coal costa ning 40-60% with 80-90% of the heating value of the coal appearing 
: coal and::60--4"0% H.-O is: pumped' through a heater as H~ and CO in the synthesis gas. :: : : 

where the coal suspension is rai~ed: to:several hundred :' 762 EAST~X~" E .D .  Equilibria in thel Systems i Fe -  ~ 
Pounds pressure and temperatures exceeding 1,000 ° F., O - O  and Fe~-]K-O "and  the Free Energies of the : 

?. into the xeaetion Chamber whe re  it meets  a stream :of : :~ Oxides  of Iron. Your. Am. Chem. Soc, col. 44, 1922, 
:'Pure 0.. .  The ashwhich  has become molten is drawn pp 975-998; Chem Abs. ,vol :16  1922, p. 1901. . 

• ~ ~ff at  the bottom of the reaction chamber:into a reser- : :  Summary O f  t h e  widely scattered a n d  of ten  dis~' : ~ 
~oir of cold EhO where i t  disintegrates and is removed : 'cordant data relating to the oxides of Fe and  to the  
as a finely divided:solid suspended in:H.-0• The  product - equilibria in which they are  involved, with an attemp~ 

::':. : gas Passes through a waste-h4at holler: The reac tor , ,  to appraise and in terpre t  the results. For  each  ~f  t h e  : 
a pressure shell fitted with an internal coil, h a s  t~-0 . reactions: 3FeO+CO ~-Fe~0r~CO, Fe%CO- '~FeO+ 

~ s  unwise and ill-ad~'ised at present. ThermaI effi- va l id i ty  o f t h e  Bergius process is established 1 t o n  ~ [ "eirculating through it The generator  is normally " CO and 3Fe-}-4C0:~-Fe, O,q-4C0 the equilibrium eon- 

. . . . . . . . . . .  ~ , . .  . . . . . . . .  ~ ,  , :, 1< : • : ~ ,  :~:~ ~ ~ o , ~ ! ~ : ~ : ~ . ~ ~ v c . ~  
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s t a n t  (CO:) : {CO) has  been plotted for  different  tem- 
pe ra tu re s .  T h e  lines for  the 3 reac t ions  meet  in  the  
i n v a r i a n t  point ,  where  there a re  3 solid phases  and a 
g a s  phase  ( theoret ical ly  the C occurs only i n  tbe  gas  
phase )  a t  about  560 ~ attd (CO_-) : ( C 0 ) = 1 .  Similar ly  
f o r  the  reac t ions  : FeO-{-H.,~-Fe-}-H:0. F e ~ O ~ H :  
~,~3FeO-bH:O, and  Fe :0~-1H=~Fe-} -4H:0  the  l ines meet  
a t  about  560 ° and wimre  (H~_) ; ( H , 0 ) = 4 .  The f ree  
energ ies  of the  oxides of Fe h a v e  been calculated 'by 
m e a n s  of the  relat ion,  ~F---- - - R T I n K .  
763. EASTMA,',', E. D., ,~.ND ]~VA.WS, B. ~I. Equi l ibr ia  In- 

~'olying t h e  Oxides of Iron.  J0nr .  Am. Chem. Sac ,  
yol. 46. 1924, pp. SSS-903 ; 'Chem. Abs.. v01. 1S, 1924, 
p. 141S. 
Composi t ionS-of  tire gas  phase  in eqnilibriunt wi th  

solid phases  ynry ing  ia ave rage  cotapesiti0n between 
pure  F e  and Fe~0, l tave been de termined at  772 ° in the 
sys tem Fe  : H.- : O:. The resnl t s  indica te  the  exis tence 
a t  t h i s  t empera tu re  of solid solut ions in  the  composition 
r a n g e s  0 - 5 %  O~, 20-24% O.~, and  above a b o u t  27% 0.-.: 
Equi l ib r ium eons tents  in the d iva r i an t  equiliLn'inm in 
th is  systeta  represented by the  eqnatim~s, FeO-}-H-_= 
F e + H : O ,  attd F c . ~ 0 + + H : = 3 F e O + H : 0  have  t)een deter- 
m ined  between about 657 ° and 1,025 ° . a ~d a ser ies  of 
.measurements  )ms been made  of the Constant of the  all- 
v a r i a n t  equilthrimt~ F e = 0 , ~ C O = 3 F e 0 - - C 0 : .  between 

S~'THESiS AND RELATED PROCESSES 

samples  h a v e  indicated t h e  presence of  a new Fe  car- 
bide phase.  The new ca rb ide  appeared  along with 
Fe,O~ and  Fe..C (Hi igg)  d u r i n g  a l luidized synthes i s  run 
a t  27 a i m .  pressure  a]td 360 °, a n d  even tua l ly  i t  consti- 
tu ted  approximate ly  90% of  the  total  ca t a lys t  charge_ 
The  X - r a y  diffruction p a t t e r n  is  shown in  comparison 
w i t h  those of Fern,  and  Fe.~C (H, igg) .  The  d i n  values 
and  re la t ive  line in tens i t ie~ ,are g iven  also. The  new 
oat'bide i s  f e t ' r o m a ~ e t i c  ; and,  wi th in  the  l imi t s  of ex- 
pe r imen t a l  error,  i t s  ~ u r i e  t e m p e r a t u r e  i s  the  same as 
t h a t  o f F e : C  (H~igg), (250°-{- or  - - 3  ° ) .  A f t e r  heating 
"the sample  for  16 rain u t  600% an X - r a y  diffraction 
pa t t e rn  showed t h a t  t he  ca rb ide  had  been converted 
pa r t l y  to cementite.  F e , C ;  a f t e r  30 mir~., ull the  car. 
bide h a d  been converted in to  Fe~C. A chemical  an- 
a l y s t s  gaye  77.4?} F e  a n d  17.4% C. T h i s  gives aa 
Fe  : C  ra t io  of 0.96, so t h a t  the  new phase  could be 
eqniva]en t  to FeC. 

EnEBunN, P. "~' .  ge~  abs. 3150. 3151, 3152. 
768. EDESURN, P: ~V., SCH~I~DT, L. D.i 5IeGEE: J. P.; A~D 

BO.WAR, F. Pulver ized  F u e l  Process  fo r  Synthesis- 
G,~s Experintental  U n i t  O p e r a t i n g  on En t r a ined  Pow- 
der. Am. Chem. Sac., 112th Meet ing  Symposimn on 
product ion of Syn thes i s  Gas ,  S e p t e m b e r  19~7. pp.  
123-136. : 

Descr ip t ion  of an e xpe r imen t a l  uni t  des igned for  the 

,~ii I.~ ~ ~ ~: 
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gases  a r e  der ived f rom coal carbonization~ coal hy-  
drogenat ion,  and  f r o m  hydrogena t ion  of CO and  
na tnra l  gas.  T h e r e  a re  about 26,000 of  th i s  t y p e  of  
motor  vehicles in  use. Other  type.~ of gas-dr iyen  ve- 
hicies m a n u f a c t u r e  the i r  own combust ible  gas  e n  rou te  
f r o m  wood and  charcoal.  There  a r e  about  9,000 such 
motor  vehicles in Europe  conmmfing abou t  450.000,000 
lb. o£ wood year ly .  These vehicles a r e  heavil.{" sub- 
sidized by g o v e r a m e n t s  by direct  payment s ,  e l i m i n a -  
tion of tmxes on t h e  wood and vehicle,  and  Lqxes on 
imported gasoline.  Tota l  consumption of  imwer  al- 
celtol in Europe  in 1937 a tnmmted to .  510,000 tons  
compared wi th  646 000 tons dur ing  1936. The  510 {i00 
tons of E t O H  (some .Mc0H) represen ted  :l.3r~ of t he  
total 11.SS2,600 met r i c  tons of at0tor  fuel cousunled 

d u r i n g  1937 in Europe.  I t  ls e s t ima ted  t h a t  t he  
5:10,000 tons of alcohol used  h t  En rope  cost. t!le con-  
sumer  and s t a t e  in addi t imml expendi tu res  o n  the  
order  of abont  $:100,000.000 in subsidles,  t ax  losses, attd 
h igher  opera t ing  costs (if ~=ehieles~ F i g u r e s  on the  cost 
of  production af gasoliue fron)Co;tl hydrogcmltinn m" 
front wa t e r  gas  a re  taken f rom the  repor ts  of the  
Commit tee  of Imper i a l  Defense ( F a h n o u t h  Connnit-  
1:eel .and the  Labor  P a r t y :  f rom coal hydrogm arian.  
~0.156 and  ${k1~3 per  ga l ,  an d f r o m  sYrthesis ,  f ron t  
CO, $0.217 and $0.21 per  gal. : 

These  d a t a  a r e  incomplete as  to  t h e  ac tual  n u m b e r  
of p lants  opera t ing .  
776. EGLOFF. G., ~ELSOXo E .  F ~  AND ~IORRELL~ ~L C.  

Motto" F u e l  F r o m  Oil Cracking-Product ion  by the  
Ca ta ly t i c  W a t e r - G a s  Beaction.  I n d .  Eng. Chem.. vol.  
29,1937. pp. 555--559 ; Brennstoff -Chem.  vol. 18, 1937, 
pp, 260-263 ; C h e m  Abs., vol. 31, 1937, pp. 44S ° - 

• Synthe t ic  gaso l ine  produced by the  Kogas in  p r o c e s s  
i s  c l a imed  to l~e produced in 31.6% yield and i s  p r ine i :  
pal ly  a S t ra igh t -cha in  or  s l ight ly  b ranched-cha ln  m i x -  
tu re  of  s a t u r a t e d  and  u n s a t u r a t e d  hydrocarbons,  
h a v i n g  the  f r a c t i o n s  : gasoline,  30° -220° :  diesel oil, 
220°-3.50 ° ; and  w u x  selmrated f r o m  the  diesel-oil f r ac -  
tion. T h e  gaso l ine  f ract ion is  wa t e r -wh i t e  and S-free,  
and olefins a r e  presen t  to over  50%.  The  octane  
nUluher i s  below 50. Expe r imen t s  a r e  reported on the  
r e f o r m i n g  of t h i s  naph tha  and  c r a c k i n g  the  bot toms 
front the  dis t i lht t ion npera t ion.  T h e  lin,ii gasol ine  :: 
product,  ob ta ined  by blendin~ the  low-boiling p r o d u c t s ' :  
f rom the t o p p i n g  and  c rack ing  w i t h  a h igh an t iknock-  

: :gasoline t h a t  i s  obtained hy ca ta ly t ica l ly  lm]ymcriz ing : 
the  olelinic g a s e s  obtained by cracking ,  had aa  oc tane  , 
va lue  of 66, w h i c h  could readi ly  be increased  by m o r e  
dras t ic  c rack ing .  The  possibil i ty of  producing  a goad 
av ia t ion  gaso l ine  by b lending low-hai l ing s t r a i gh t - run  
w i t h  the  po lymer  gasol ine is indicated.: . . . .  S16 ° and 1,039 +, Front tlie va lues  ob ta ined  for  the  dual purpose of obta in ing  d a t a  for  tbe  des ign ' and  con- equi l ibr ium const}lnts the  equil b r inm constant  o f  ti~e 

w a t e r  g a s r e a c t i n n  has  been calculated. T h e v a l n e s o f I  s r ruc t ion  of a large-scale un i t  to deve lopa  new proc~'ss 
in  the  f ree-energy equation,  calcnlated f rom tlie va lues  u s ing  ent ra ined  p o w d e r f o r  m a k i n g  syn thes i s  gas  from' 
of th i s  constant ,  show a s a t i s f a c t o r y  cOnstanCy. Car- pulver ized  fuel,  and for  t e s t i n g  cokes, cliars,  and coal 

. f r o m  :var ious  Sources f o r  t he i r  synthes is -gas-making rect ions  t o t h e  f ree :energy data  re la t ing  to CO aud C O ,  proper t ies .  A l h e r a t u r e  inves t iga t ion  disc losed t h a t  h a v e  been m a d e  on fl~e basis  of the  new resul ts :  ' = 
EASTW0On, A. H. 8cc  abs. 1742. z:e_ac_ti]'itytests Would n o t  W e  the desi red information 

772. - - .  .Motor ~ t e l s  of the  I ' r e s e n t  and  Fu tu r e .  "777. Eoucl rL T.  Synthesis  o t  Methanol  F r o m  C o a l .  
: J o u r .  Ins t .  Fuel  vol. 33. 1940, p p .  175-:1S8; Chem. Fuel  Econ.. vol. 11. :1i)36. pp. 417--t20 Trans .  V¢orld 

Abs., vol. 34. 1940, p. 8233. 
• Power  Conf:, 3d Chem. Eng. Cong:c.Lm~don, 1 9 3 6 ; .  

Beviews  source and  charac ter i s t ics  of  ya r ious  nat -  Chem. Zentralb. ,  1936, i I ,  It. 3-t67 ; Chem. Abs., vol. 30~ . 
ura l  atul synthe t ic  motor  fuels 1936, p. 7S16. 
773 Pe t r o l eam:  Looks Ahead Chem and  Witl  zedueed Cu a~ • " ^ ~ - - -  ~ " ' ~ '  ' ~ . L ~" . ,_" ' "  :~ , . " , ~ ca,atyst .~7-/v o~ ~ n e g a .  C0-rEL- 

Eng.:News,  y01. 23, .No: :1!; 194v! p. 9S, . . . .  : : iS conver ted l~o CH~.OH at  250 °` and  100 at tn. '  S c o n 1 -  
' bec'ause o f  the  na r row r e a c t i v i t y  r ange  of solid fuels ' _ Th i s  address  Was given be fore  the  1Oth annua l  p c -  pounds, h y d r 0 c a t h o n s  of the  C:H_- ser ies ,  attd gaseons  

• . . . .  Eh~a~, .W; : t e e  abs:  30521 3053.. : " . . . .  . . . .  ; a t  ga s -nmking  t e m p e r a t r r e s .  Tile: a 'p imra tus  as  de-- t ro lcum meet ing  :of the  Wich i t a  secti0li: Ant:- Chem. F e : g r 0 u p  compo lmds -a r e  poisoubus to- Cu oxi(ie cata~- 
: : 76~,. EoH.~tm, - - .  [Petroleum I n d u s t r y  and:  Chemida] s igned  inclndes; a g e n e r a t o r  a n d  a .pur i f i ca t ion  :train: Sac Developme ~t work  ou the  production of gas01ine:  iys t s  but  h a v e l e s s  effect ou Za  oxide ca ta lys ts  A *n~- 

I n d u s t r y .  Evolut ion in G e r m a n y . ~  :Bull.: ussoc. -The h e a t  insulated reac t ion  c i iamher  of  ::the generator by coal hydrogena t ion  is '  conunendable . fo r  U s e :  but  cial c a t a l y s t  ope ra t i ng  a t  230 ° and 100 a~n'.iitas'bden"in:~ ~: 
: : . f ranc ,  techniciens p~trol e. No. 62 1947. pp. 23-46; i s : a  3-inch-i. d. r e f rac to ry  tube  4 f t  long placed inside . . . . .  , ,  " : ' ' . ~ " • but  sh  h t  de_r_ . . . . . . . . .  r ~ -  
: . : : Chem; Abs. ,  voL 41, 1947/1). 70S2. :: - : :  : a c0ncentl.ic 6finch ltt~:b e of  the  s a m e  mate r ia l ,  the fsrequlta costlyeS 4 tOnSoperation.Of coal perTheretOnareOf ~a~algreaterne Ptlmtentialtties~dUced I t  yield.U'~e 0ve!Thea monthgas i s  obtainedWith direct ly "~ f ~ome "ea~ea gas;n genera-(~;=~'ow 

Review of:Germa,* derelopmcntsh, the:utilization ]atntee ~ e~ten~n~ 6 .. belo~ the lowe~ :end of the :in the hydrogemitiOn of shale Oil of whici,'there are: tar with coal as a raw material. 
of paraff ins  and  olefins as r a w  m a t e r i a l s  for  rite lnanu- hea " . . . . . . . . .  e r eac t ing  m a i m m l s  attd the  f lames for " large  re~el'ves The  Fi~citel'-'Zl'Op~ch pr0ee~s i~:Drob- " 778 EHRHARnT ~ ~Literatur  ~ X " - '  ~ 
f a c t u r e  of synt imt ic  ltd)l'ica~ ts pl~st icizers d e t e r g e n t s  , t m g  pass  dawn t im i n n e "  tube and  then up the - ' "  • . ~ " " . .  • , • t e ~ u r ' e y  on tne  ~vn~ abh, tile lnost versatile reactmn known with eapabfl~- thetic Pt odaction of Miu^r-' ~'" ~ " ~" " fattY a}~ids, and  alcohols (0xo  pr0ce~s) ' a n n u l a r  space between the  -tubes ahd ou t  a t  rite top -" - " . . . .  " . . . . .  ~ , , . ~ n s  J~rom ~ases  j ~ e s  
766. EC}'ELL ,'[ [Relations Between S t ruc ture  t ° ~he pUrlficat}0n tnam. -A-novel at td s imple  0.- ~ S t e a m  ~esd esel°ffuelPt'°ducin"and 0therma ~VproduCts..Oxidized compound~, • , alceltels Abh'mdI_ K e n n t  t s Kolflo_. v-]. ~ ~o~a, - - :"  - ^ - .  " 

c,em..ym, pp Chmn  l'^ 'eal Z"chr" , vol. OTEiektr°" . .._.__ _. Dat  obtained m ln ..... ' . . . . . . . . .  : . co oh.+.  26,, :: .... ' ...... 774. - -  Fuel  Deve lopments  in Midwest .  C h e m . -  E~oHN~'/' O . ~ , , - ' ~  ^ ;"~ ^ - - -  " ' "  i 

: '  :Z933, 1~: 4906. ' : : " : " '  e , v  ,::  ~ : : : EDwz.', ' ;B.: ~,~eenbe. 161. : : : : : :  ' = : Eng. vol. oo N o . ,  194~ pp. 142-144. • : 779 -- ,n -- --- " 
' + : ' ' " . . . .  .+~!~ICH "ER ~ ,  I~ERRI~ ~ AND PRETTRE, M [Con 

His to r ica l  r e v i e w  :of previous Work on this  problem - EO~ESO.~, G: C. 8cO ab-s: 3023. : : .~ ; Br ie f  r e v i e w  Of  ' current  developments  i n  e a t a h ' t  c '~ trolled ¢~+:~=~:~- ~ ,';-'. "* ' " " . . . . .  " " ; .... . . . . .  • . . • : ~+-,~+,.+ ~ x~olnvUStlOn o~ ~.~letllane ] Compt • c r a c k i n g  of petroleum~ synt!tems - o f  ml f r o m  na tu r a l  ~ . • o7~ - - - , .  o : - , : -  renu to ,  , ~  .tv-l~ pp 6 1-6o3 Bull  sac  Chlm ,+ - wi th  m a n y  re fs :  --- +: + .  . : . . . .  769. ESLOFF. O.-  [Modern Hydroca rbon  syntheses . j '  : : ' g a s  coal bu rn ing  and  gasification and  o i l  fronl  coal  1944"' :: - ' ' "  ' - - ; " ; ' "' 
: :  766 . . . .  : [Relat ions Between strUenli .e bf Cathi~St . : B~enns t0f f 'Chem,  voL 1S,. 193L p p .  1 i5 -117 ;  Cbem :+ ~ '  " ' p 3 ~ 8  Chem Abs ~ol 40, 1946, p 1643 " b hydrogenation." : : . : ' ' ' ""  ' , " - • . 

• and  Chemical  C b a n g e  I I ]  Z t sch r  Eiekt~'ocliem : . vol. 31,:1937 p 4789 : . . . . .  " " • ' .  : ' : :~+ ' ." " gee abe,. 204 2164 2326. +:  . . . .  ' • o "With a l imi ted  O-. supph'.,poss, bin reac t ions  , a r e : ( 1 )  

77~. EOL0rF, G. ,  AND ~A,X A~Sn , P~ l~. S s t t u t e  . o - - - - - . :  o -  " '  . . . .  . " ~' ' :  ) , : vol. 39, 1933, pp. 433-439: Chem. Abs.. vol "7 1.q33' : B r i e f  a c c oun t : o f  p roduct ion- :of  h igh-octane  motor  c~ . . . .  " " ELL " i u b '  "t . . . . . .  CH,-{-0~=2CO-~-4H~" (o) CH~-bo~=CO+.{-oEh0- (3 

28 194 ° pp 115-13 o : " ' :  : .... . s iuual  CH+ and  reaet i0n  products  m a y  give  (5) CH+-~ I 
+ : : : : : ; :  : : : ~  L:: ~ - O - - C 0 + ~ H ~ a ~ d  ~6) C 0 + H : O = + O , + ~ :  + i n d + i  

F++c~¢r.~op~c+ ~ a, aim ~+rmany i ' pendent  react ions .  ~ A mix tu r e  of 0.- arid CH~'entering t~ 
s t r ip  w a s  d iv ided .into 2 sections ; 1 sec t ion  w a s  tes ted " vol, 37, No. :17, 193S, pp. 56, 58-59, 62-64, 67. " ca ta ly t ic  column previans ly  b rough t  t o  constant  tern- 

• : : + :  for  c a t a l y t i c  ac t iv i ty  wi thout  f u r t h e r  t r e a t m e n t  While : ~ : In 1937, em{sumpti0n 0 f .  Substitutes Composed of~ 
the0ther Was remTstalliZed by heating fo r5  hr. ;in a synthetic gasoline and benzol from coal, alcohol, and 

: : " ! / ' .  i i l h i g h l  vacuum a t  900 °. The  l"ecrs;stallized s t r i p w a s  0il sha le  amouuted to abou t  :18% of  the  to ta l  
a lways  inact ive ,  The  unt rea ted  s t r i p  decreased i n  ac -  / .  c0nsumption.  Giyes . iretail  ~prices; impor t  d 
beingtiVity po l i shed  b e c a m e a f t e r  t he  1st iRm.as The=recrvstailizedactive as  : the nntreatedstrip afterc01d, t axes ,  o n  motor . fuel  in  p r inc ipa l  ci t ies  ~ in  E u  

rolled str ip.  T h e  catalyt ic  action w a s  independen t  Of 771. -.-...LL.~ Motor-Fuel Economy Of Europe  " Ind. 
i ! j  : the  s i z e  o f  t he  su r f ace  area  but  depended ml t h e  struc- " i :  ~ Eag. -Ghem.  vet. 30 1938, pp.  1091-110~.; Chem. :&bs., 

t u r e :  The  ac t i v i t y  o~ the Ni  i s  a t t r thu ted  t 0  defornm- vol .  33, 1939, p. 343.- .! . . . 
t ion of  the  space  lat t ice of the  s u r f a c e  c rys ta l s  by cold " ' Coal ~ i s  converted in to  l iquid motor  fuel  by'cm'bon- 
 el  orpelish g. : : :" .  za+n, hydrog--tion, anO the war+gas react+ i 
"~'~- ~'C~STROM,' ~..C., A N D  ADCOOIr. , W; New:Ir0n .~.Icoh01s from farm producfs and M e O H  fr0m hydrO- 
: uarDicl~ in Hydroearoon-Svnthesis Catalysts Jour :' genation of.C0 and from wdod distination also are' 

Am. Chem. Sac., vol. 72, 1950, pp. 1042-1043. : used.  CH,,  C : H ~  C~H~ bu t a ne s  and  c i ty  g a s  a re  used 
D u r i n g  the  e0urse  of h~'drocarhon-sYnthesis investl~ " in  c o m p r e s s e d  form i n  s t ee l  ' cy l inders  (3,000--4,000 !i 

gations, X-ray diffraction'patterns 0f'cer~ain catal~s£ p. S i. pressure)in gas-driven motor vehicles ~hese 
. i: :. : " .... 

., . :~ 

!" 

. : - ,  : :  ' Date placed in 19~Q Produc- : -  p e r a t u r e  produce~ an  in i t iaLr ise  fol lowed by a drop iris,, 
• " : ' ~ rmn~ " " Operation ~ tian, bbl i 1~0 ~ tempera ture ;  t h i s  indicates  a t . l eas t  2 s teps  t 0 t h e  reac#i  : - - , - . . . . . .  "1939 

t i on ;  (5) i s  e r  doth ermie.:  Eq.uilthria {1 )  a n d  ( 5 )  
:hwarzheide...~... 1~37:~ . . . . . . . . . . .  . . . . . . . . . . .  ... . . . . . . . .  _~, . . . . . .  : g ive  v e r y  poor y ie lds  below 1,000°.. Composition o f :  
annoElckel...:.: . . . .  1939::~:....~....=.:~.... A25,000 1,700,00~ ' :  - gases  a f t e r  reac t ion  indicates-(4)  does notoeour.  Cal- .  
~chum: . : . . ; . ~ . . . : .Z  1939.~.=.. .: . . .  ~ . . . .  . . . . .  '425,OOO a,700,00~ '=:. e u l a t e d  a n d  e x p e r i m e n t a l  r e s u l t s  f o r  e~iull ibri~a-(5)  u n ~  ::' ~uxel . . . . . . . . . . . .  =~.. 1938..~. . . . . . .  ~I 340,000 425,000 1,700,00C 
erkrade-HoRan_: . . . .  1938 .. . . . . . . . . . .  [ 255,000 ~,-500 ~0,00~ ( 6 /  compare  well  a t  7-55°-$70% W h e n  equi l ibr ium i s  
oers-Moerbeck;.,..=: 1936and1939_.[ 255,000 765,G00 765,00~ : not httuined, :analyses show-(2) to be th e preferred oln Neus~an.:.._ . . . . .  1938. .~ . . . . . . ; : . .255 0~ 425,000 425,00~ 
~rtmund.~.=..:..=i.~ 1939.=:= . . . . . .  : . _ . . , . . . . ;  ._:.=_=_.. = = . , : . . . :  m e c h a n i s m  ; : a n  e x c e s s  o f  ~ . - 0  a n d  CO., i s  f o u n d  i n  t h e  
~chowitz . . . . . . . . . .  . .~ ~939.. . . . .  . . . . . . . . . . . . . . .  s*~,5~0 425,00~ g a s  m i x t u r e  l e a v i n g  t h e  c o l u m n  ( 3 )  s o m e t i m e s  o c c u r s :  
;sen...a= ....... ~ ..... 1938 and 1939.. 212, ~00 425, 000 1, $70,000 , 

• ~n..:= ............. 103~ ........... 255.OOO 425,000 425.00C 730. ~IDUS, Y. ~..[Synthesis of Hydrocarbons From 
.~ckllnghausenL..~. 1936..'~. ...... 850,000 1,062,500 . . . .  " . . . . . . . .  ~,2z5,0o~ . : Carbon Monoxide and Hyd~'ogen.] Uspekhi Khhn, 

i' Totsl.;.~....].~._._.'~ :...=~.~...~.... 2,422,500 5,227,500 11,i35,0~ ~ v01. 7,193S ~p. 1714-1754 ~nd 1501-1857; Chem Zen-- 

~ FmmLa Revuep~trolll~r~,lP-tl, p.237, tralb. ,  1989, I I~p .  359. - ' 
• ~ Intern.Hydmge'natian PatentsProcess . . . . .  ' . - " Comprehens ive  review.  ~ 

• : ~ i i ~: - i ~ 

~ e ,  : : ~ . . . . . . .  
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SYNTI-IESIS AND RELATED PROCESSES 

781. ~ .  [Mechanism of the  SYnthesis of --%/iphatie place over  Co or Ni catalysts .  T h e  dependence of  the  
Hydroca rbons  by the Contac t  Hydrogena t ion  of  Car-  velocity of the  total process of  hydrogena t ion  o f  CO 
ben Monoxide.]  Uspekhi  Kbim. ,  v e t  9,1940, pp. 673- to  hydrocarbons  on the  F e - C u - T h 0 . - - K : C 0 ~ - k i e s e l ~ h r  
6S1; Chain: Abs., voI. 35,1941, p 1023 

• • ca t a lys t  in the  above proport ions  u p o n  the  t e m p e r a t u r e  
Carbide theory  in connection wi th  Co cata lys ts  i s  ex- w a s  s thd ied  in  a s ta t ic  sys tem:  The  apparen t  ene rgy  

plained, and photochemical  d a t a  a r e  cited on the n a t u r e  of  ac t iva t ion  within 2~3 ° and  265* was  found  to 
of  the  CO bonds. ( S e e  al~o abs.  780 ) a m o u n t  to o-8.7 calor/es per  mole. The  pre-exponential  
782. - - - - - - .  :Reactions of  S o m e  0xygen-Conta in ing  " member  of  t he  Ar rhen ins  equat ion i s  d iminished a t  

Organ ic  Cmnpounds Over  the  Cobalt Contact Ca t s -  t empera tu re s  above 255". which m a y  b e  due to fOrma-  
lys t s  Used fo r  the  Synthesis  o f  Gasoline F rom W a t e r  
O a s .  Bull. acad.  sci. U. R.  S. S., classe sci, chim., 
1943, pp. 6"5-73 (Engl ish  s u m m a r y ) ;  Nat .  Petrol .  
News,  col. 37, No. 14. I945, pp. R-302, 304, 306 ; U. O. P. 
Co. Survey Fore ign  I!etroleum L i t e r a tu re  Transl .  439 ; 
Chem. Abs., col. 3S, 1944, p. 1342. 
M e 0 H  decomposes ahnost  completely over a Co-Th0.-- 

k ie se lguhr  ca t a ly s t  a t  I70°-200 o, f o r m i n g  CO and H~. 
These r e a c t f u r t h e r  to form a m i x t u r e  of liquid ilydro- 
~ r b o n s  s h n i l a r  i n  propert ies  to, bu t  smal le r  in a m o u n t  
a , u]e  n n x t n r e  obtained di rect ly  f rom wate r  gas  over  

tion of  n e w  react ion products  r e su l t i ng  in a decrease  
of the  n u m b e r  of octive centers  on the  su r f ace  of  the  
ca t a lys t  t h a t  par t ic ipate  in the  bas ic  reaction.  
785. EIDUS, 5[. T. [ Inves t iga t ion  of Cata lys t s  f o r  

H y d r o g e n a t i o n  Of Carbon Monoxide by S imul t aneous  
Appl icat ion of the  D r n a m i c  a n d  Sfiltic Methods~ 
I I L  T h e  P a r t  P l ayed 'by  the  Alka l ine  Act iva to r  iu 
the F o r m a t i o n  of tbe Sur face  of t he  Ca ta lys t  F e - C u -  
T h 0 ~ - I ~ C 0 r K i e s e l g o h r . ]  ' Bull. acad.  sci. U. R .  S. S., 
c lasse scL clam.; ~No. ~, ]945, pp. 62-70:; U. 0 .  P. Co. 
Survey  Fore iga  Petroleum L i t e r a t u r e  T r a n s L  537; 
Chem..-kbs.. , :n l  .qn ~n.~ ,, ,,'rn,'. 
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l*ydrocarbons by hyd r ogena t i on  of CO invo lves  the  Kh im. ,  col. -'20, 1951, pp. 54-70; Chem. Zentra ib . ,  
carbide  mechanism :: 152, I ,  p .  3430. 

Fo l lowing  subjec ts  a r e  d i scussed :  Ca rb ide  f o r m s -  
(I)  2C0--*CO~-{-C(carbide ) (a) t i e s ,  ca rb ide  f o r m a t i o n  a s  t h e  in t e rmed ia t e  s tep  in the  

C(carbide) -{-Hr-*CH:  (b) synthes is ,  oxygena ted  compounds  as  t he  i n t e r m e d i a t e  
(2) ~ H . . - - - ( c )  s tep a n d  me thy lene  r a d i c a l s  a s  the  i n t e r m e d i a t e  step• 

(~H..)- 

tl~en the  conclasion can  be d rawn f r o m  the  experi-  
menta l  da ta  obtained t h a t  equal i ty  of the  reac t ion  ve- 
locit ies of (a )  and (c)  fs in accord wi th  t h e  carbide  
theory only in the case  of  ire cat ' f lys ts ;  f o r  the  Co and 
iiXni ca ta lys ts ,  the velocity of  tbe  process is  considerably 

exce~s o~ tna t  in t he  process  (o4: All t h i s  speaks  
aga in s t  the  applicabil i ty of the carb ide- format ion  

O0 l i t e r a t u r e  re fs .  
. [ I n v e s t i g a t i o n  o f  Cata lys t s  f o r  Hydro -  

gena f ion  of  Carbon Mouoxide  by S imu l t aneous  A p -  
pl icat ion of t he  D y n a m i c  and  Stat ic  Methods .  l I I .  
P a r t  P layed  by the  Alka l ine  Ac t iva to r  in t h e  Forma~ 
t ion of  the  Su r f ace  of  the  Cata lys t  I ron-Copper-  
T h o r i a - P o t a s s i u m  ca rbona te -Kiese lguhr . ]  See  a b s •  
785. 

[ I n v e s t i g a t i o n  of Ca ta lys t s  f o r  H y d r o -  
gena t ion  of Carbon 5ionoxide by S inml tane0us  A p -  
pl ica t ion of the  D y n a m i c  and Sta t ic  Methods.  IV•. 

mechan ism for  tbe explana t ion  of the cbemicaI  process Kine t i c s  of  Carbide  F o r m a t i o n  and of Hydrogena -  
occurr ing  on the Co and  Ni  cata lys ts  a n d  in f a v o r  of  
this  mecban i sm of syn thes i s  of hydrocarbons f rom C O  - ' t i o n  of C a r b o n  Monoxide  on:Cobalt, Nickel ,  and  Iron'~ 

• th is  catalyst .  H C O : H  simi a r h  • decomposes chieflv to Chem. A1)s., vol. 39, :1945 p 479 ° - and H.~ in the  case of F e  catalysts .  T b i s : i s  also suI~ Cata]ys ts . ]  ~ c e  abs. 786. • , , . _. 
~ a n d  CO:, somewlmt  less to H:O and CO, and- { 'er~  Ca t a l r s t  F e - c u - T ]  ~. ported by d a t a  previously repor ted  by th e au tho r .  . - - .  Ree  abs.  802a. 
. r ight ly  to HGHO.  CO:, and H : 0  E t 0 H  ~ i v ~  ~ ~,.~2~ . . . . . .  " . 1 0 ~ K : C 0 r k , e s e l g u h r .  coin osed 
of  products  o f  which the cilief a re  CH ~C() ~ ~ , ' r t ' ~  ¢ ~[  fi[~e p r o p m ' t m n  of :100 : 2.3 : 2 : 2 ; 12J: w Is in~esti-  787 [Reduc t ion '  of Cars vs ts  for  the  Svn- : , EIDI~S, Y. T..~.~D ALTSHULLEIt , S . E .  [ Inves t i ,  

• " ~ . . . . . . . .  : ~a~eo i o r  the  reac t i (n  of  hydrogena t ion  of  CO: • 4 ÷ ~ ¢ ~  , ¢ ' a l ~ h n ~ ' .  v z ~  . . . . .  h, . ,  ']." " .~V - s" ga t ion  of C a t a h ' s t s  fu r  I-Iydrogenntl0n of Ct rbon  
In  both cases  l iquid lydrocarbons a re  for  I ed but al- ca ta lys t s  m de 1 ' Carbon Monox de and  Hydrogen  ] . lear  Gen• Chenl. .~1( noxlue  oY ~ u n u l t a n e o u s  U s e  of the  D y n a m i c  and w a y s  as  secondary  prodncts  f r o m  CO find ~" ,m.~.~ • . • " ~ .2 lp of var ious  component~ of th is  c ' • 
~ ie0H,  HC0.-H, and E t 0 H  cannot  bei l i term-edia~st i l~ : ~vs~r ~:ere<l~kewzse:sto[lied fo r  . the i r  in teract ion ~1:~ ~ ~ ~ . . . . . . .  ".- ~ . . . . . . . . . . .  , ~.1,~ S ta t i c  Methods  I I  ,%.cti~it'~ o f C l t a h  ts  Co tl. n n 

. . . .  "~"  ~ ~ O ~ '  %~ariouc ~omponents  of  the  C a t a l y s t  I r o n - ~ o p p e r -  
. m e  synthes i s  of  bydrocaHm m f r o m  wa te r  gas  ;e~;a~,ionOO= : ~  was  ~onnd t h a t  no ca ta ly t ic  hydro- 1 ~°ic:m~l,a~a~i~!: 2 ~ d y  w a s  m a d e  :on reduction of  the T h 2 n ~ n  D~ox, d e - P o t a s s m m  C a r b o n a t e - K , e s e l g u h r . ]  . . . . . .  : " ' "' ~ o£ ~.~] m~es  place under  th  : 783. ~ .  [Cata lys t s  for  Hvdr0~ena t ion  . e  ~,,.~,~.J D , e -  ,.,~..~ ~ .* - :  • . . . e condit ions nsed. j 

Monoxide by Jo in t  Annlication n~ rh~ ~ . . : ' 2 . . ' ~ :~ . '~  ~ ' .~"  :~2~.~u~amen.s.~owmg t h a t  the  interact ion of CO.. :1 . . . .  fo l lowing  wa te r -gas  e a t a l v s t s "  C o - T h 0 ~ k i e s e l g n h r  " " " 
(100 : 1 8 : 1 0 0 ) ,  Fe-Cu-ThO.- -K:C0r -kmse lguhr  (100 . . . . . . . . .  , - ,  .,~ - . . . . . .  . • Static" Methods.  I. ' : ~e t iv i t v  of" tl;e ~:,~=~:-~ a n~ t]¢~* ~ s s ~ r ~ a c e  % the ca ta lys t  i s  due re K,  CO~ and : . . . . . . .  .. " " . 790 E I o u s  Y T AND" ELAGIX-;. N "V ~e t iv i tv  and  

: o5" 2-  2"  1~5/- and F e - C u - T h 0 - - K . C O r - m a r s h a l l i t e  ~ m 0 m [ y  o~ ~e-~u-ThO.- -K:COa Ca ta lys t  in  t he  Svn- 
• - . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  ~ . . . . .  "xnu promotes  th  s no te  ~ ~160"o5'- ~.-- 6"125) T h e  genera l  "co~irse of  reduction thes is  of  L iqnid  Hydroca rbons  F r o m  C O - H :  Mix tu re  Cu-Tb~-IGC0~-K~eselgnin. : Ca ta lys t  ] .  Bul acad a lka l ine  ac t iva t in~  - ~ ,  . . . . . . . . . . .  1. ' ~: ss. T h e :  

• se. u .  x~. ~. ~., e iasse ~ei cbim 1 cu~ n~ o~= o~o" . eH~h, ^ .......... ' . ~ . . " ~ " ~ ,  '~u '*vcOll~alnee I n  0s ly  : ] as  Inf luenced b3 Compos*tmn of the  C a t a l y s t  and  U. 0. P. Co. Survey  F'orei~m p~t,.ol~'~,~"~.~:.°i~.u.- - '= = :::~'202=~,., '~_~*~ n~e c a t a l y s t ,  accumula tes  o n  tbe w a s  s imi ia* : [n  both~cafalvst  tvpe~ with  the  n m x i n m m  ' ~ - ' "  " • . • 
reduct ion r a t e  occurr ing a t  the  begriming of reduct lom - - ' . , - • - ". . . . .  , : Transl .  4 9 2 A . C h e m  .¢bs ~:ol 39 194~-;, "~'~¢ ' " " ~  ~'~'/'.~..~"~rezanaoecupmsasubstantialportion _. "~"  " ~'- • • - t h e N ' l t n r e o f t h e C a r ~ i e r  Bull  acad se~ U R S S 

. . . .  , "-  - ,  • . . . .  ,,. - v ~ + . .  on "th " ~ " Y  p a n .  x n e  aeeamula t ion  of t h e  a c t i v a t o r  . | " : R e d u c t i o n  w i t h  H :  a t  375 ° proceeds more r a p  dh" and : -c lasse  sc h eh,m., 1943, p p .  30"5-311. (Eng l i sh  s u m -  
. : b3R.e~Cet~°fngh_W~?geSt~,~le2naeC~n~c~oOefd~a~s~.al~ tirity%fUt~:(~e~efrth.~t~;arr~e~,;S:e~:l~ c ~ i ~ s e f o f u ~ i a n  c. : , r e s u l t s ' i n  twice as  g r e a t  a loss i ,  Weight in tlie 1st  m a r y ) ;  U. 2 "  P" Co. Survey  Fore ign  ~ ' e t r a l emn  

s : ~ s . . . . .  m ~ e z a m r e  'xrm~s 468- C mn ~bs ~ol 3S 1944 e a t a l y s t a ~  was  Observed f o r  the  2d and 3d ea tn ly . t s  -~ . . .~ ._ '~  . "~ ,- r :-  ~ , : "  ~ "~, ' ,'.: : 
: . . . .  ~:e-rype ca ta lys ts ,  in cont ras t  to t h e  Co-type cats  vs t s  : :  h~ t~o~enatmn of  CO and in te rac t ion  of CO.- wi th  the  a t  250o; t he  la t te r  c a t a l y s t s  a re  reducible wi th  H,  P: uti4~. : - . . . .  ...... / " 
, ' : : :  rne  in te rn ied ia te  s tep in the  syn thes i s  i s  the form' l t ion . u c  s u r f a c e . :  ~ : only to t h e  extent  of 82%. In teract ion of t h e s e  ca t s -  1S ca t a ly s t s  of  c~mpos i t ion  Fe-Cu-ThO. - -K:CO~car -  

of  carbide s 3 : h e  ehan~e ~n the  act~wty 0f. the ca ta lys t  786 . . - - ? - - - .  [In.vestigation: of  c a t a l y s t s  f o r  H Y d r o - "  ]Ysts wi th  CO first  resu l t s  in fu r the r  r educ t ion :o f  t h e -  r i e r  w e r e  e x a m i n e d  in the  synthesis  of l iquid hydro- :  
F e - C u  T h e  K~COrkmse l~uhr  a t  the  d*fferent me-  ~enatmn of CaxbonMonox~deby S imul t aueousAppl i .  f o r m e r  ( loss ]n  w e i g h t )  followed by c a r b i d e  f 0 r i n a :  : Carbons f r o m  1 CO :: 2I-I~ m i x t u r e . '  The  Cata lvs t  :Fe: 

: ~ ' :3ysts  
" m -.~i fo rm 

• ent~ of the  contac t  Process of  £ormat ion  of hydrocar-  c a t i o n  of t h e  D y n a m i c  a n d  ~ . . . . . . . .  ~'! t ion (we igh t  ga in ) :  C0  is  adsorbed On the 1St ca t a lys t  190 : Ca:  °-5 : K~-C0a 2 : k i e s e l g u h r  125 shows  a sha rp  : 
~ i~s~romnCO~and  H.-.was s tudied  by s imultaneous ap :  Kine t ics  of  Carbide Format ion  a n ~  c ~2,11°2 s" I V . :  :~'! : '  :: 4 t i m e s  more  effect ively  t h a n  on the 2 d  :or  3d,. a f t e r :  Optimum fo r  T&0, content  a t  1%. Sl ight  maxi f f ium in 
Z, ---;JT. Y . . . . . . . .  y n a m m . a n a  smt~e methods ;  the reac- ' : of  C a r t o n  Monoxide on  Co Ni ~,$~ ~ :~';C~enaDon : ~ ! |  ': H~ redtieti0n: S10W heat i i ig-up of the l a t t e r  c a t a l y s t s  efficiency i s  found  a t  2~'0 K : C O , : i n  Fe  100 : C u  25 : 
~*nO~ o~ r~[scontact m a s s  to~..., CO; and  CO.- separately  Ba l l .  aead sci U R S 8 ' cla'o~"~-~:'e~'.a~ao:s~s2 : ".~| ~ d u r i n g  H~ reduction g ives  the  m o s t  act ive c a t a h ' s t s  Th0.--kieselguhr  ca ta lys t  I n  t h i s  c a t a h ' s t  t h e  best  

• ~ . ~ ~u wab~r  g a s  wi t  I aaGit ion of  O0  w " .- . . . .  .. ., ~ ~ , .  ~,lm.,  ~uau;-: -~ . " - . - - ~" ' . . . . .  v e s t i g a t e d :  * . . . . . . .  a s  a l s o  m-  . . . . . .  ~PP: 447-4u3, U. O. P Co Survey  F o ' e i g n : P e t r 0 1 e u m -  :: | 788. - -  [Synthesm of L qmd and Soltd Hydro -  • -*.esults. w e r e  obta ined w , t h  the  c a r r m r  of I n s e n  
: ~aa ~ ' - - - "  ~ - -  . . . . . .  : " :: Oiteratl*re Trans l  656, 1946 7 l~p : C h e m  .~bs ~:ol : " : ! : ~ |  . . . . . .  c a r b o n s ' f r r o m  W a t e r  G a s  a t  Mmospher ic  P r e s s u r e  ola~0m~te a n n  ma~'shalhte ,  the_ l a t t e r ,  sul>port be ing 

. --~0n,D0~S,~._'Z:.; 4 x n  -~-~TS~ULL~n S . B .  [ inves t iga :  ~ o ,  ~u4u, p. 6063 .  ' : " '  • - . . . .  : .;!:| • on a:  Prec ip  fa ted  Fe-Cu-Th0. - -K:COr-Marsha l l i t e  someunau  m o r e  statue. : The  r e s u l t s  con t r ad i c t  th e . 
. : ; : '  . . . .  , , _  = z.~u:a~a~ysts: f o r  H y d r o g e n a t i o n  o f  Carbon : :  : B~" the  s imul tane0usapp l ica t ion  ne fl~a ,1 : ' _ : :  | * Cata lvs t . ]  J o u r : G e n .  Chem.  (EL S S ':R.), col: 16, w e w  O f ca t a lys t  suppor t  as  a n  iner t  mass .  T h e  F e  

. ~ ~avnoxme n y  ~ immtanebus  Use  of the  ~ - ~ - - - "  ~ ~ , . , ~  _ ~ . ~ . .  . . . .  . . . . .  ~ y n a m i c a n u  : : - '  " ~ _ q a a  "~n ~fln-mTa ~han~ Ah6 V01 41 1947 " 1 9 8 7  cam~ys~s m v e s u g a t e f l  snowed  poor s t ab i l i t , ,  wh ich  
: :  : Stat ic  M e t h o d s :  I I  Activity. of  Ca~,~l~,s ~m,~n-u ' of~t'hen~e~nn°~s~ ' af l°ml-)arat ive s t u d y  w a s  car r ied  out  . . . .  .:'i~:|: ' : D L ~ :  ~.:",~Z; ~ " ' ~ . ~ . - ~ ' ~ ' ~ - ~ : ~  : : : , '  ~ , ~  '+P•.~ ~ r : :  : - w a s  no t  improved  w i t h  v a r i a t i o n s  of T h 0 .  c ~ t e n t  

; : . T ~ m g ~ n . o u s ~ C o n , ~ p o n e n t s  of  t h e  Ca ta lys t  Fe-Cu.  in teract ion of the  : latter wi th  the  s n r C 2 e a n d ° f ~  e ~ i |  l y s t  w a s  shown to h a v e  a r a the~  high effect iveness  in 791. E.~o~.s, I ' .  T. ,  .<x~ Ovs~v.% I . V .  [Effect  o f  A m :  
: ~ :: classe ~ e i ~ ' g u n f  : ~  "~2Jha~ an" s e i : u , a ,  s .  s .  : : :  ma~:shallite c a t a l y s t s  ( 1 O 0 "  ]8  : "  1001 o f  Ni. ~ - ' - ~ -  i~i] = : : t he  synthes i s  of hydrocarbons  f rom wate r  g a s  ai~ 2 5 0 "  m o r e a  m the  ~ncoming O a s  on the  Ca ta ly t i c  Hydro-  

~ . ~ . . . . . . .  , - ~  PP - ~ - o 5 7 '  U O P Co marsha l l i t e  (100 ~0 lo l ~  " , . a  ~'^~ . - - ~ - ~ . ' - :  ' ~ ! 1  a n d a t m o s n h e r i ~ , ~ r ~ ¢ - , . ~  Tlmbe~t  catalv e n t  in ' g e n a u o n  oz ~ r o o n  Monoxide to H i g h e r  H~dro-  ~urv " ' " " • " : - - .... :-~, ..,, u. ~a~ ~ .~ . . . . . . . .  .s. co a ed . - • 
• 194~eY ~'°re' .gn Pe t ro leum -Literature_Transl . ,  May: : K : e 0 ~ - m a r s h a l l i t e  (1OO 2 5  2 ' 2  ; lv51 r % ~ u ~ ' ~ n ;  ; :~ ' : i |  : a 1 : 2  ra t io  of Th0.. : K~O0,. Whicb was  nsed in 2 % :  carbons . ]  I z , : e s t :  Akad~ N a u k  .S, S, S .  R., Q t d e l . : . .  

¢-::.. : ; . ~  . J  ~ ~ y ' , : ~ e m . . ~ o S ,  voL'~ v, !~4~, p. 3142. = C o a n d  Ni  ca ta lys t s ,  the reac t ion  t eml~g¢ , ,~ ; , : r "  ~.':7, :~:~i ' |  a m o u n t  re la t ive  to Fe. Yields of solid paraff ins  a s  ~ m m .  Nau~,  1us0, pp. 287-290; Chem. Abs., v01. 4 4 , '  
Zz ~2atalysts conta in ing  v a r y i n g  combinat ions  0f  the  : '  180°--°:10" w i t h a : g a s  mix tu re  1 CO ~ 2 ~ [ : " i n ' ~ e W a s e  :-~:|~( : h igh  as  t 3 . 6 %  are  repor ted:  : . : : !950,  p. 8087. . . ; .  

• : • components of  the  oomplex c a t a l y s t  Fe -Cu- -~h0 - -  of  F e  ca ta lys t  230°-260 ° and ~ CO • ~ ~ t ~ e  case  : ,  ~ [ ~  ~ 789 rP ro~r~¢  in the  Srnthes  S of  H~drne. , r :  I n  5-hr. r u n s  w i t h  a m i x t u r e  e l i  C O  : 2 H.- f lowing . . . .  
' 2K~..2 ~-okie~selgu~hr m a d e  uP ~n P.r0portion of 100:25 : : :  : b i d e : r e f r e s h e n ,  and the  h y d r o g e n a t i o n  of-CO" were  :' : ~ ' - '  bons  F r o m  Carbon Monoxide and Hydrogen  ] U s -  ' a t  S~-. 90 1• per:  1. ca t a lys t  pel~. h n  a t  190 ° and  atmos:;..~ :. 

:~ w i ~ "  ~'ees~c~ ~y~m.ves~iga~ea ~Ya:combined  meflmd . . . . .  ~uu~eu a v i u e n t i c a l  t empera tu res  in the  same  ca ta ly t ic  :~] : ! :~Z  . . . .  p e k a i  Khhn. ,  col. 19, 1950. pp .  32~58; C h e m .  Z e n :  p a e r ' c  pressu.re 0ve t  a C o ca ta lys t  (5 gin; m e t a l  over::~ 
. . ^  ,.~. ~ to  m e * r  ac t iv i ty  in  hydrogenat ion of ~urnaee. T h e  kinet ic  d a t a  ob ta ined  s h e , - * , . a *  * ~ ^ '  .:';~i~.|i :. : ' t r a lb '  i950 , I I ~  1173 . - ~: - 3 5 c m . ) , - a d d l t i o n  of  N H ,  resul ted  in m a r k e d  deerease~* 

• ~ . u a n d  in te rac t ion  of  C O  wi th  t h e  ca ta ly t i c  su r face  . r a t io  of t h e  in t t i a i  Velocities of  hvdro~eaa t ion" ,~  ~ : : ~ $ 1 " : :  : ~  "' '_ ' *'* . ' :  . ~ ; : :  . ~  . . .  :: of  t h e y i e l d  of  h ighe r  hydrocarbons  w i t h o u t  a n y  in ,  :~ 
: ' : :  . - ~  : ~ l ~ 2 8 a n f ~ u : a s . e s t a b l i s h e d - t h a t  0 n l y  those cata lys ts  : t o  .th e carbide  format ion  i s  much ~ ,ower- ' in  t h e ' e a s e "  . ~ i :  !~ ,owUnm~ma~Yt°~arP:OZ~-s~uSs~rm~al~0~eS~f±~heV~'ar~o~'; c r e a s e  in  t he  amoun t  o f  CH,  ;::the % of. CO r eac t ed  i s  

• uOta r e  and C u  as  Well a s  one of t h e  : o~ m e  F e  cata lys~ than f0r  t h e C 0  and  Ni c ̂ * ~  . . . .  : ' : $ ~ | : ;  g p : t ~ --  - ~  y decreased i n  t h e - s a m e  deg ree  a s  the -y ie ld  o f  h y d r o - : .  
: p romoters  e i t he r  T h 0 :  or  K~CO, a r e  aetiv~ ~- +~^ T h e  lower r a t io  fo r  the  ~ ~ ,~ , i .~e  ~ , .  5atau'.~ ~" " . . ~ | " , :  c o m p o n e n t s  in t h e c a t a l y s t s  of Ca -n=  s y n t h e s i s :  (2) " carbons A recl l ta te  of  .NH~ CO *s f o r m  : • -' - , ~ . . . . .  . . . . . . .  y~.  r~su,~ ,~-.~.~. . . • • . . . .  • " P P ( . '  )~ , ed a t  t he  

- process dmeussed However  add i t ion  of  th~ ~r] h~,  reduced h~drogenat ion  v e l n ~  -~ ¢~x ' ~ s  xrom .~ne . . . .  . pree p~tanon of Co--Ni ca ta lys t s"  (3) Fe  e a t a l v s t s ,  end of t he  r eac to r  ~The effect  of Nl~. ~ r ~ V ~ h ~  ,~  
r mote t  br ings  a b o u t  a sharp  r i se  in the  ac t iv i ty 'n#  e~.  " as  compared wi th  the vel0citv ~e eh~ . . . . .  m ca ta lys t  . . . .  (4) :Ru ca ta lys t s ,  (fi) technical  Co ca ta lys t"  (6) syn- s o o n  as  t he  :N " " ca : . . . .  ~ . . . . . .  . . . .  .. - - - - ,  . . . . .  ~ process  on m e  ~ o  . . . , • : . ., H~ is  s h u t  off, the  yield r e v e r t s  to  i t s  

. talyst .  I n  both  processes s tud ied  t h e  chan-e  in the  , and  NI ca ta lys t s  ~ This  is  i n  ae re~mohe  x, ~ +~ . . ~  . • t he s , s  in  the  hquid phase"  (7) the dechne *n ca ta lys t  0 r " "  al  hi  h level J u  " • " - m l t i a  " • ~ - " ~ . . . . . . .  " . . . . .  e ~ , . -  . . . , , . .  ~gm g . d g m g  by  the  absence o f  I%~eNH~ 
• ~ 1 velocity of  t h e  process *s wel l  correlated wi th  b~de theory  of  s~mthesis 0 f ' h v d r o e , r h n n e  ~ , n ~  r , n  ,t " ae t iv i tv"  (S)~sosyn thes i s -  (.0) svnthesm of a r o m a t  as ;  ~als~ of  ~¢e-~NH ~¢~_~z , ~ a  o.~ t~,~.% i in  t he  nrnr]llo~ 

junet~mpos~ih°nt2:s2erCe~aoly~t* L T h e s e d a t a ,  i n c o n -  -H:=-.~.OnCoand.Nieatalyst~,therateofhydrogenatio n : ( !0)  Synol process;  (11) 0 x 0  synthesis ;  ( 1 2 ) h y d r o =  t h e i n h i b i t i o u b y N H ,  i s  no t  due  to a r ~ c t i o n  ~=l~:-{-C~ 
• ~ustifv "n a ........ ~'L ~ o ~ ~.purLeu t aos ,  7 ~ ) :  U ~. wu m a t e r m n y : g x c e e a  s t h a t  of  i n t e r ac t i on  : :  

~___  ~ 2  % ~ p t , u n  ~ a ~  syn thesm of  hydrocarbons ~nth  t h e  ca ta lys t ,  which cont radic ts  the  Carbide ~fe C 0  x rom u u  anu  ~ . ,  over  Fe  c a t a l y s t s  ~nvn l~ 'ae  .a~h~.~ ' ^~ . ~ . ~ , ~  . . . . . . . . . . .  r y  

: : :  :: i:~(i: ::̧  

condensat ion of_Co, H2, a n d  0!cans (P res su re l e s s ) .  -*MeNH,.  The  f o r m a t i o n  of  ( N H 0 : C 0 ,  ean  be attrtb-~ 
~ ~ 1 2 1 1 i t e r a t u r e x e x s .  -' , ": u t e d  only  t o : e n h a n c e d  occurrence of  t he  r e a e t t o m  

cata lys ts ,  involves carbide of  ca ta ly t ic  syn thes i s  of  hydrocarbons  f r o m  CO and  H.~ ~! i  !.: 789a: - - "  [ M echan i sm  of iHydroearb0n Synthes i s  C 0 + H : 0 - * C 0 : + H : ,  w i t h  C 0 :  r eac t ing  f u r t h e r  w i t h  
: f o r m a t i o n  as  an  in t e rmed ia t e  step, whieh  does n o t t a k e  on t h e s e  ca ta lys ts .  I f  fo rmat ion  Of l iqhid  and  S o l i d  ~ ~ F r o m  Carbon M o n o x i d e  and Hydrogen.]  Uspekhi  N H ~ ;  in  t h e  absence o f  N H ~  t h a t  reac t ion  Ordinar i ly  
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ceases  as  soon as  the  ca ta lys t  i s  formed,  but  not wi th  
NH~ present.  
792. EIDUS, Y. T., AXu Pt'ZITSKII, K.  'V. Catalyt ic  

Hydrocondensat ion of  Carbon Monoxide W i t h  
Ethylene.  Compt.  rend.  aead.  sea: U. R. S. S., vol. 
54, 1946, pp. 35-35 (in Engl ish)  ; Chem. Abs., vol. 41, 
1947, D- 3741. 
U s i n g  the s a m e  method of p repara t ion  as  described 

previously (Eidus  and  Zel inskiL abs. 793), but  u s ing  
C o ( I )  and  C o ( H ) ,  d i f fer ing  in preparat ion,  as  cata-  
lysts,  the ca ta ly t ic  in te rac t ion  of  C~.H~ with  C0 in the  
presence of I-h. a t  760 mm. p res su re  was  studied. • ( I )  
w a s  not  s table enough ; ( I I )  w a s  more  stable.  Resul ts  
show t h a t  a hydrocondensat ion react ion of CO wi th  
C~.H~ in the  presence of H.~ t akes  place;  75% by volume 
of l iquid product  is formed a t  the ex'pense of the ini t ia l  
C~H,. The presence of a considerable amount  of O.- 
conta iu ing  ( 'omponuds wos detected,-part icular ly alco- 
ho l s .  P r 0 H  wa:s detected as  the  3-nitrophthnlate. 
793. E~DuS, ~ ;  T...~xn ZzmxsKff, N , D ,  [hl termedi-  : 

a t e  Format ion  of Met ~ylene I iad ica ls  Dm' ing the 
Catalyt ic  Synthes is  of Aliplmtic Hydrocarbons F r o m  
Carbon Monox d e a n d  Hydrogen. ]  ' Bull. acad .  sci. 
U. R,  S. S., c lasse scL chhn. 1940, pp. 2S9-293 ; Chem 
Ahs., vol. 35, 1941. p. 4744. 
A very  h igh ly  purified l a ix tu re  of CO and H.- (1 : 2) 

• Was allmved to r eac t  eve, '  a N i -Co-AI  catalyst  ill the  
preseuce of C~H~(I) a~ 190 ° : smal l  quanti t ies  of toluene 
( I I )  and  xylene  (?} were  formed ~(deteeted as  nitro- 

dimethyI--t--nonene, respectively, b u t  the  yields a r e  
25.4% and  5 I %  ins tead  of 51% and  53.6%, re.~pectiveiy. 
797. E m v s ,  Y. T., Ka, z~ws~z ,  B. A. a~wu Z z m x s ~ f f ,  

N . D .  [ Inf luence of the Type of  Ca r r i e r  on the  Syn- 
thes i s  of  L iquid  Hydrocarbons  Over  ~ 'I-~Iu0-AI.-0,  
Cata lys ts  a t  Atmospher ic  Pressure . ]  Bull. acad.  sci. 
U. R. S. S., eAasse sei, ehim., 1941, pp. 27-33 ; Chem. 
Zeatralb . ,  1942, H ,  p. 642; U. O. P. Co. Survey  F o r -  
e ign P e t r o l e u m  Li te ra tu re  Trans l .  N o .  325-B ; Chem. 
.4.bs., vol° 37, 1948, p. 5306. 
Effect  of u s i n g  supports  of k i e s e l ~ h r  f r o m  dif ferent  

p a r t s  of R u s s i a  ~or the  (5 Ni-4-.Mn) + 1 0 %  AhO~ ca ta lys t  
used in p r e p a r i n g  hydrocarbons f r o m  CO: and H.. i s  
repor ted.  T h e  degree of wash ing  the  ca t a ly s t  a f t e r  pre- 
c ip i ta t ion bus  g r ea t  influence on i t s  ac t iv i ty ,  and the  
sepa ra t ion  of  F e  and ignit ion a r e  no t  a lways  required.  
798. E m u s ,  Y. T., ZELI~Smi, N. D ,  . ~ o  Ens~ov,  N.  I .  

[Condensing Action of  Methylene Rad ica l s  on Eth-  
ylene.] : Compt.  rsud.  aead. seA. U. R. S. S., vol. 60, 
194S, pp. 599-601; Chem. Abs., v01. 43, 1949, p. 10S. : 
I n  hydropolymerizat ion of C~.H,. the  ~nos~ impor tml t  

role i~.played by the  CH-. radicals .  Using,  as  a source 
of  CH.- radicals ,  molecules of CO in the  course of hydro- 
genation,  a new react lon.of :cafulyt ie  hydropolymer iza :  
t i e s  of C~H, w a s  discovered, wli ich proceeds only in 
the  presence of  sumll amounts  of CO. Wi th  an equi- 
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the r e a c t i n g  H~ being spen t  on fo rmat ion  o£ C-.~I~. Of  uc ts  obta ined w i t h  H~--kC.-H~ are  not due  t o  a hydro-  
the CO, 71.4% enters  t h e  reac t ion  a t  i t s  in i t i a l  s t age ;  g e n e t i c s  of the  solid depos i t  formed on t h e  s u r f a c e  o f  
a t  l a t e r  s tages,  about  48-51~'~ o f  the  CO en te r s  t he  reac~ the  ca t a ly s t .  (4) P a s S a g e  of ltt~. : 1C~.H, On a f r e sh  
ties." ~ o r m a t i o n  of t h e  l iqu id  a n d  solid p roduc t s  con- c a t a l y s t  produced p r a e t t e a l l y  no oil, only h y d r o c a r b o n s  
sumes, on the  average ,  o--3 vol. H~ and 3-4.5 vol. C=.H~ C ,  w i t h  a yield o f  5~.2-14.07"a wi th  r e s p e c t  t o  C=H, 
per  vol. CO. P r e l i m i n a r y  s t u d y  of-the oily a n d  aqueous passed ,  o r  3~-90.5 l i q u i d  ml .  ( a t  --SO °) p e r  m 2  g a s  
products showed only a s m a l l  ~mount  of oxygeuafed  p a s s e d .  T h e  m a i n  m a s s  o f  t he  C.,I~ is h y d r o g e n a t e d  to 
compounds, main ly  aIcoh0Is ;  among these,  iso--PrOH C ~ H ~ .  (5) These  r e s u l t s  a r e  in terpreted a s  b e i n g  due  
was identified. The  oil is  a mLxture of  s a t u r a t e d  and to the  presence  of  C t ~  r a d i c a l s  a t  ce r t a in  p o i n t s  o f  the  
unsa tu ra t ed  a l ipbaf ic  hydrocarbons ,  l a t t i c e  of  the  me ta l l i c  c a t a ly s t  su r f ace  h a v i n g  been 
800. ~ .  [Cata ly t ic  Hydroeondensa t ion  of  Cathon  used w i t h  CO~H.~-{-C~.H~. Wherever  a CH., ~ roup  hap-  

Monoxide W i t h  01efins. I L  Liquid P roduc t s  of Hy-  pens  to  be located i n  a su i table  position b e t w e e n  the  
drocondensat]on of  Carbon i~Isuoxide "With Ethylene.]  ends  of  2 molecules o f  C~H, adsorbed on t h e  s a m e  sur-  
Izvest :  Akad~ N a u k  S. S. :S. R., 0ideA. K h i m .  ~ank ;  face, i t  s e rves  as  a b r i d g e  l inking the  C:I-I, molecu les  
19~t9, pp. 326-332. Chem. Abs., vol. 44, 1950, p. 4409. and  l ead ing  to the  f o r m a t i o n  of h igher  po lymer i za t i on  

products .  Such CH~ ~roups  being absent  a t  t h e  s u r f a c e  
Hydrocondensat ion of  CO-3  C=H~-2 H.- a t  190 ° yields of a f r e s h  catalyst ,  t h e  probabi l i ty  of h i g h e r  po lymer -  

tbe oil layer ,  w h i c h  .WaS sepa ra t ed  into components  lza t ion  is  v e r y  s l igh t  a n d  the re  can only be d i m e r i z a t i o a  
conventionally. These  comprised  2 -3% O= de r iva t ives  of  a d j a c e n t  C=.H~ molecu les  int0 C, products .  
(10% in  the  aqueous l aye r  of  ca ta lyzate) .  T h e  alde- 
hyde content  w a s  0 . 9 ~  ill the  oil and  1 .9% in tim 802. E inus ,  Y. T.,  Z z ~ x s ~ i i ,  ~ \  D., ERSHOV, N. I. ,  ANn. 
aqueous layer:  Of these  ouly ETCH0 was  identified. BATUm', hi. T. [ C a t a l y t i c  Hydrocondensa t ion  of  Car-  .: 
Ketches  a re  absent ,  tithe aqueous layer  :cont~ined ben Monoxide W i t h  Olefins: IV. t ~ y d r o c o n d e n s a -  
1.5% organ ic  acids, of whicb  79% Was E tCOOH.  The t ion  of  E thy l ene .Wi th  Carboa . l I0aoxide  a t  L o w  Con:  . :  " 
hydrocarbons fo rmed  in the  reactiou r ep resen t  a very  cen t r a t ions  of  t h e  L a t t e r . ]  Izvest .  A k a d .  N a n k  

• S . S . S . R . ,  Otdel.  K h i m .  Nauk, 1950, pp .  377-355 ; wide boil ing r a n g e  and  a r e a  complex m i x t u r e  of p a r -  
nfl]ns and  olefins c o n t a i n i n g  C0, C~, C~L 'and C~. nmmbers  : Chem.  Abs., vol. 45 1951, p. 149~. 
the l a t t e r  probably f o r m  by in termediacy  of CH.. radi-  A t  190 ° u n d e r  a t m o s p h e r i c  pressure,  m i x t u r e s  o f  

molecular  m i x t u r e  :of ~ H i  and H.~ c o n t a i n i n g  4 - 7 %  cals, which  a r e  believed to be tile 1)rineApal hydrocar-  C=H, a n d  H-. w i t h  s m a l l  amounm of CO g a v e  w i t h  3 
C O  a n d  a : s p a e e  velocity I00 at  190 ° a t  ,~tm0spheric ben-forming a ge nc y .  T h e  n o n p a r t i c i p a t i o a  of  CO in d i f fe ren t  ca t a ly s t s  t h e  fo l l owing  yie lds  (vol.  % C:H,,  : 
pressure ,  in tens ive  hydropolymeriza t ion takes  place On this reac t ion  is  confirmed by  lack of condensat ion of H.-, C O i n  the  in i t i a l  g a s ,  space:velocity,  l e n g t h  o f  r u n  : 

toluene and n i t roxy lene  (? ) .  respect ively) .  The  for-  the  ca ta lys t  su r f ace ;  selection of the  conditions m a y  C0 wi th  C=H, in the absence of_H-.. Small  a m o u n t s : o f  in  hem's ,  yield (ml.  p e r  m 2 )  of heavy 011, l i g h t  o i l  gus  
: • : . : ma t i0n  of ( I I )  was  explained through the act ion ripen res t r ic t  hydrogena t ion  of C=H, 9o 25-30,¢~.v o f  the total  P r 0 H  wm'e isolated f r o m  the  s u m m a r y  reac t ion  prod- oil, and  H.-0) :52.6, 37.5, 5.7, 104 I. per  1. c a t a l y s t  pe r  

( I )  of  methylene rad ica l s , ;  interined a t e iy ,  formed reaction. - T h e  y i e l d s  of l i q u i d  hydroca rbons  r e a c h  u c t  ( ident i f ied:as  t b e S - n i t r o p h t h a l a t e ) ,  
d u r i n g  the contac t  hydrogena t ion  of  CO. 400-500 nil. per  m2 or  30--45 ml. i~er hr. Dis t i l la t ion : • hr. ,  !2 .2  hr.,  $62,, 199.1, 28~.4, .7.Q; 4S.9, 36.9, 7.6. 7S, 

. . . .  of  a typica l  run  showed t h e  presence of  54% butvlene, 801. i . [ c a t a l y t i c  Hydrocondensa t ion  O f  c a r -  : 47.0, 77.4, 224.8, 96.3, 21.3 ;: 47.9~ 38.5, 0.5, s5, 69.5, 3 s . 7 ,  
: :o- 794.  ..-:-[Carbide ~ornmt ion  a s  an in te rmed ia te  -:  ~.1%: butane,  I 9 %  propylsue , 3 ,3%-propane ,  1 8 . 2 %  .ben _i~Ionoxide :Wi th  01efins. I I L  Polymer iza t ion  i62.3, 100.4, 86.7. T h e  comi)oskion of t h e  ou tgo ing  

S t a g e  in the  c a t a l y t i c  Synthes is  Of Hydrocarbons"  e thane,  and 1 . 1 ~  C=.H~, in addi t ion tO wil ich.appreeiable - and Hydropolymer iza t ion  of Ethylene  u n d e r  t h e  " g a s  (voh ~-) in- t h e s e  3 exper iments .  Was C~H~,- H.-, - 
~ ' o m  W a t e r  Gas.]  Ball .  need: sc i :U .  R .S .S . , eAasse  amoun t s  ( j ]p  to 60-65%) of CrO_~ bydrocarboas  a re  Conditions of Hydr0condensa t ion  Cafalysls . ]  Izvest~ : CO and  C_~.H,, r e s p e c t i v e l y :  2.4~.35.7 0.S, 42 .9 ;  19.1 ., 
seA. chbm: 1942, pp. 190-194; U. 0.  P :  Co. S u r v e y  fo rmed .  I n c r e a s e  of the CO conte~lt 0 .00-6 .1%.in-  :&kad. N a n k  S: S.:S~ R., Otdel.  Khim.  Nauk ;  1950,-pp. 20 .0 ,  9.7, 3S . s ;  12.S, 18:3;  3.6 ~3.0 (ba lance  N.- ) . :  The  

::  . ~'oreign P e t r o l e m n L i t e r a t u r e  T, 'ansL No. 3&5 ! Chem. creases  tl m a m o u n t  , o f  heavy o!1 : ( i  n 'ml.  per  m,  ~) 98--107; Chem. Abs. , vol. 44, 1950, p. 0100.- . yield Of :l iquid condensa t e  (gas  0 i l  inc luded)  a t tu lns  
Abs .  vol. 39, 1945 p 2391 : . . . . .  0-61.3. T b e  l igh t  0 i l  reaches ,-t m a x i n n n n  o f  198.5 :ml. ( i )  C-.H,:,~10ne and  in m i x t n r e  with H.. w a s  passed a t  30-45 ml.  pe r  1. p e r  h r .  C~.~ reacts  to t h e  extenl :  o f  : 

7 7  7-98.5%, H.- tO 62.3-96.9% ; CO is consumed  ma in ly  
T h e  Co carbide  formed b y t h e  action of CO on the  : p e r  m2  a t  4 %  C0,  While g a s  oil (C~ a n d  i o w e r )  reaches  190 °, n n d e r  a tmospber ic  pressure ,  over c a t a l y s t  ( I I I )  • ~(up to 94!9%) in t h e  beginning  o f  ti~e run ,  less  a t ,  

C c - T b 0 r k i e s e l g u h r  ca ta lys t  i s  ne i ther  an in termedia te  a m a x i m u m  of  153.9 ml. per  m. ~ a t  1.5% CO. C o m p l e t e  a f t e r  i t  had  been u.qed fo r  120 h r  in hvdroc0ndensaf ion ~,÷~, ~e, ~ n~h~ ~ . ~ o H , ~  ,~ *~o ~.o--*-.~ ~ = r  . . . . .  
• : p 0 t mr : a  c a t a l s s t  o f  .the synthes is  of gasohne absence of C 0  led to the f u t u r e  o f  forn la t ion  of  any  of 1C0"  el l -"  3C~H~ I t s  ac t iv i ty  in tba t  r eac t iou  is - - r  *~A *~ ~ H  v:ari  ̂ -  o~ ~- r.a ~.~ ~ ,  . . . .  , - ~ ,  . ¢ ~  

: ~erOm Cd0ic~d ]~uri:nt~l~edisati~bf:slmatiOne::smet!~yl- h i g h e r  o i l ; 0 n l y  hydrogenat ion  to C~.H~ rock':place: expressedb~.~tl, e p r o d u c t i o n  of 21,°,-237 m!: pe r  m. '  oil,: . ,'~eloei~y,~10"~ 1.~per l~.ca-talys"-~;~e~'hr.:~w~t~'~t~,as~,~x: 
. :  : confirlned : ' ~ " "~"  ' ? ,o 799. EIDUS, Y. T., ZELINSKIi, N. D.  L4h°D PuzITsKII K . V .  or21.1 ml .  P e r l .  per  h r : a f  space v e l o c i t y S = 1 0 1 - ~ l ! 4 ; ,  t u r e  conta in ing  abou t  :7~a CO,. the  0 p t i m u m  tel~per-  
: :  . ^ . :  .... : : .  : :  . .  [Catalyt ic  Hydrocondensat lon o f  Carbon M o n o x i d e  gas contraction,  c=31.3"/e, H=O yleld,jr~z0.~-*-3"J.;L~nl. ': a tu re ,  in  the  100°-2~0~ r a n g e : i s  190°-210 °. E y  f ree -  
: : yv.v, ..---L"7/':-: l ~ e a c u ° u . ° ~ ' ~ a r b ° n  ~ Ionox ide :~ i th  Co-  : Wi th  Olefins. I ; .Hydrocondensa t ion  of  Carbon ~Ion- :.:c| Pe r m .  ~ In  a subsequent  r u n  wi th  '~.~i~ a l0ne /~o'Lo t i o n a t i o n  o£ the  p r o d u c t s  f rom an  eqn imolecu la r  : 

nai t  ua~a lys~  u s e a  m m e . ~ y n t h e s i s  of:  Gasoline Ox idewi f l l  Ethylene.]  IZves r :Akad . l~auk  S . S . S . : R . , '  ~ ! |  p u r e ) ,  o w a s  12"/¢~ oi l  inlttally,~2.V m !. per  In. t6.0 ml .  : :  m i x t u r e : o f  C.-H, and  H.-~ conta ining 4 - 7 %  CO, t h e  gas  :.- 
:: . . . . . .  ~ o m  t) a te  r ~ a s d  B u l l . a c e  d. sin. U. B. S. S., e iasse ' 0 tde l :  K h i m .  Nauk,  1949, ~ pp., 110-114 Associa ted  ¢~| ~ per l .  per  hr.) , '  fa l l ing  to 32.S (2.9). ex t en t  of  reaeho.n oil Constitutes a b o u t  3 6 % .  Of all~organ}c p r o d u c t s  in  
/ . . . .  scl..  ch]m:~ 1942, pp. 45-54; Chem.  Zentralb; , 19~3~ . . . .  ~ech .  s e rv i ce s ;  Trane i  lqF-24, :Apr i l  1950 Chem : ~ |  137o of t he  C..H, passed,  ~c=1o.7-82;S nil. per  m . .  This .  :.. t he  condensate ,  a n d  cons i s t s  in. wt. ~ (no t  i n c l u d i n g  ' : 
: ! - x±, p. ~7~u ; ~nem.: Abs., v01. 37, 1943, p, 2 9 0 9 . .  ~ :Abs,,°voh 43, 1949 p..48-o9 : : : .~.~| snows that ,  in C0--~H.---I-C~.H, the liquld p roduc t s  can- C H , )  of  C.H,, 1 1 C~H~ 18 o • C~H~ 19 0"  C_~H,_ 32, " :  
: : When C0 is  paSSed 0ver  a : m i x t u r e  Of 100 Pa r t s  Co:: ~IixtureS Of c o : : H '  and ~ H ,  uas sed  0 v e r a  e a t a i ~ s t :  ~ : : |  n0t~be due to  a p0!ymerizafj4on o f ~ H ,  itself." . ( . 2 ) .  C,H,, 54;  ~Hio, :4 .1 ;  o r i n  % of the ~rgani'c n la t ' te r  in  :"  : 

18 ro t s  T h 0  and  00 a i r  k ¢~ o - a suoseqnent  i un  wi th  u ~i~ xr~ tee  oil vie/u lo~e ~: e iv  :. P ' .  --, 1 p '!s " 'ese lguhr  a t  19 °-27 ° unde r  a tmospher ic  p ~ e s s u r e a t  190 ° o00 ° unde reo -hv  ~j~| . . . . .  • . ^ z _. : . ', . ^ . i ~ ; ~  : : t h e  condensate;  ' e s p e ' t  e ly ,  0i35,:6.1, 6.3, 1.1, 1 S t ,  1.4.:: :: 

°, . - ' pe gin. :  . t t h i S  " duration- in h o u r s  yields ( i n m i l  p e r m  "of t o t a l g a s  ~:<~[. ; -* : .  . :  "g , H~." " . , , ~o, . ~ ) : : : ! "  : 
: t empera tu re  decomposi t ion '  of '  CO:0 also o r ! • " "" - ~: ;': with 34.1% of  the  H.- reac ted:  spent  m the  fomna t  on T h e  uresence  of a C_nH~-~-C~H, f rae t  On (2 ° 3 %  O f  the  . . . . . .  , . . . .  . . . . . . .  cc u s. pas sed )  of. h e a v y  ml ,  l ight  oil, to ta l  oil..H~.O; m e a n  ;~:~(Ir ~' ' b " " " • ~ " - -  - " -" Pomonm of  the  ental s t  w i th  f l iqmd and  solid In  a subsequent  run w i t h  1C ~L a : . g . y SO~'also reduces  C0-.C yie ld :of  total  oil in:ml,  per  1; ea tdlySt  T}er h r  • 1 C0  " :~'~ :',-, ~ . . . . .  . . . . -  . . . .  . . . . . . . .  .~ _ -'/ : g a s  otl ,  7 . 4 ~  of : t h e  condensate) ,  w i t h  a O_.~l~, : : 

: zo rmauon . .  Reduct ion  of C~C by H~. goes f a s t e r  and- 2H.- : 3C~.H,, 93, 90 ,  130.8,:2i2.~ 3 4 3 ~  .¢29 6 " 3 0  2 ~ i '  . ~ _ " ~ : : ~ ' ~ a ' - .  ~ne o~j,:yieic was~ t r z :o  :~z~), C ~a.~. ~/°, ex~en~ oz . :  =C~H~.rati0 of 0 2  : 0.3, ind ica tes  Condensat ion Of  C]EI~ :: 
a t  a lower t e m p e r a t u r e  on th i s  ca t a lys t  than on Sure CO • OH • 1 5'C=_H 1ha v~ ~ v  _~ ' ~  ~ ' ~ "  1'o a '~" ~ = ~ | : , ~  aeuon ts'~.~ anu 7z.~ vo o r  ~ . ~  ann  r~-..passea, re . . . . .  r a d i c a l s  wi th  ~ H ,  F r a c t  ons  C~ and C~ ( t r i m e r s  and" 

~ .... Co . :  : ~ - : . ,  - : ' • : 0 n . a  p a r t i c u l a r l y  act ive catalyst ,  a mixtu ' re~l  'CO " :~-~7|~.: ~P~t ively, w~th 4o.4 a n d  -8.5%, r e spec t ive ly ,  of  the  " t e t r a m e r s  of  C=.H~) cons t i tu te ,  re.~9~tively; 1 8 . S ~  a n d  . . 
796:  EIDUS Y. T., EI~OZ~¢A :I~. ~r " ~ b  ZELX~S~t N 3D 2H.z :  3C.-H, g a v e  a t  a space veloci ty of 114-135 i n  4 9  ~ : ~ ' ~  ~ and  H ,  ~'eacted g0n.e : in t  o t h e  l i q u i d  a n d  1solid 12.6% of  t he  condensa te  ( w i t h  the  gas  oil s e p a r a t e d )  ; :  . 

- [ S y n t h e s s  :of Olefin H~drocarbons  F r o m  Prlma~-~ -h r . ,  t0 ta l  0il 333--485 ml -iper m~ t0 ta l  g a s ' p a s s e d "  Or ?~.~;:::  ~ - e a u c ~ : : ! n  :~wo<zonowlng~run s w l m : f l ~ , : , : ~ . - ,  : :the presence  of  t he  f r a e t i 0 n s  C~ CT, and  C, cons t i tu t ing , :  
: . A l k y l  Magnes ium H a l i d e s  a n d  Cal'bon Monoxide 33-:49 ml. o i l  p e r  1. ca ta lys t  per  hr.  w i t h  a m a x i m u m  ;~ :~ : !  : ~ e  ~ y  reacted eompletely (100:~),  nu t  only : .zv-  : : ' respect ively ,  12%, 16:5v/~; and  3.5% of t he  g a s  0il-free::  

n ~ ~ ~-]o of ~t w e n t  into the  oil t he  ) le id  oz whlcn  fel l  to n a ndi  a t  a " ' : :  U d e r P r e S s u r e ]  Bulb acad SeA u R  s s  eiasse o f 4 6 5 2 m l  p e r m  o r 4 9 2 m l  p e r l ' l ~ e r h r  a t a s p a c e  ~.~".|::: ~, . . . .  - . . . . .  ' . . . .  . conde s t e  i "c e s r e  c t i o n w i t h C H - . r a d i e a l s ~  U n ~  
": . . . .  sea ehim 19~t5", pp 672-674" Chem .~bs ~ol 42  " : v e l o e i t y o f l l S  ~Ti~eyie ldof~I~0was55=96 'ml  n e r m ~  • . ~ |  /' :~-'u ~ .5~:  : =rndsame r e s m ~ s w e r e o n m i n e o i n  a n n u a l  - s a t u r a t e d  Compounds a t t a i n  u p t ~ 7 0 %  o£ t h e  conden-  

1948 p. 5838 . ' " " " "' ' ' ' a n d  the  vo lume ra t io  of l ight  to h e a v v  oil d ~ r e a s e d  )~*,-I~ ":'~ ~ o u s  se r ies  of runs, on-catalYst  ( IV)~ .~s a rule,  tl).e ,, : s a t e  - ~By R a m a n  spec t r a  of  the  hydrogena ted  Cata]_vz- 
• ~ " . . . . .  , ~ , ~ t ~  * ~  . . . . . . .  ~ - - o  - ^ ^ . . -  . . . .  ,~-~,?|:: ! ,,rOper~ion of l igh t  oil in t he  l iquid product ' i s  m a r k e a l ~  a+e the  f r a c t i o n s  b 69 ° 1265  ° contain only t h e  cm:re ' Effec t  of ehan "n~ h .. . . . . .  g ~ v  upuraLlon zrom x . ~  ~o u ~ a  '.t'ne Dalauce x~,~" . ' ~ h l  - - " ~ ' " - • ¢ " : ' . . . .  g~ ~ t  e hahde  in 2 examples  o f F m c h e r  ^ ¢  ÷~^ , ~  . . . . . . . . . . . . .  _ . ~ , ~ . . ~  gher w i t h  H~%C~H~ t h a n  wi th  C0-{-H~-{-C..H, and s~ondin ~ normal  h~drocarbon  ~ the f r a c t i o n  b 66 ° 

a d Stoffers s reaei2on between G n g n a r d  r eagen t s  and  so f tes t  s,~ent l a t h e  re a- t i  ~ ~ - ~ -  *'--* '~ ~ - ~*~ * o  : ~ [ J  ncreases in  consecutive r u n s  (3) Pa s sage  o£ He alone " 68 5" beside C~H,, a l so  contain~ about  15% O-methvl- 
• CO ~nder press.ure is studmd. The substitution .of - the extent Of 80-93% and that only l~-Ooa~ nf the ~.' i~?~ve~ r a catalyst having been used i n runs wlth CO-~H~+ ,~ pentane and about 2~% 3-methylPentane; the fraction 
~ u ~ g ~ r  a n n  ]so--AmMgCl fo r  Bul lgC1 and  i so -  C~.H, t h a t  r e a c t s  i s ' a n e n t  On f o r m a f i o n ' o f " ~ l ~  H :  :i~*~']~::",.~- ' produces nosignificantnmountsofliquidandno b 27°-"36 ° c o n t a i n s : b e s i d e  C~B[,~ a b o u t  1 5 %  ~ :  

. . . .  A m M g B  r y i e l d s  th  e same  Products  , 4 - n o n e n e a n d  2 - 8 -  reac ts  to the  e x t e n t  o f  87-99% w i t h  only o0-33% of  . : [ ~ : ~ . . t  ~ gh t  o i l .  T h i s  proves  t h a t  the  hydrocondensat ion prod- methylbutune .  



carbons  a s  w e l l  a s  solid paraff ins bu t  d e t e r i o r a t e d : .  
C,J~, wi th  H.-, under  ca ta ly t ic  condit ions,  yields only rap id ly .  Elektrochem.,  voi. 36, 1930, pp.  392-404; Chem. Abs., n i s m  based  on the  carb ide  theory,  and gives an  e c o n o m i c  

C:.H, but  in the  presence of CO polymers  and hydro- E t n u s ,  Y. T ,  ZL'LlXS~:ff, N. D., E~S]~OV, N . I .  Phase  b0uudar ies ,  solubi l i ty  l ines ,  eutectoid lines, and polymers Of odd and  even number  C a tom hydrocarbons ~.~'~ B ~ u c V ,  M . I .  [Cata ly t ic  Hydroeondensat ion  of 
a r e  formed. A s imi l a r  react ion be tween  propene and  
-5.7-7.0% CO a t  190 ° and  a tmospher ic  p res su re  of H.. 
wi th  the previously  described ca ta lys t  g ives  85-90% 
conversion of  the  propone, of which  35% is CsH,; the  
Yield of l iquid condensate is  550-600 ml. pet' m.:. The  
yie ld  of butylenes  is  2.7%, t h a t  of C,H~o 2.6%. The  
condensate f r eed  of  C, and C, products  boils over  a 
v e r y  wide r a n g e  (30°-325 ° ) and  conta ins  about  35% 
unsa tura tes ,  most ly  of  lower molecular  weights .  A f t e r  

Carbon Monoxide W i t h  01efins: IV. Hydrocoadensa.  - 
l ion of  Ethylene  W i t h  Carbon i~Ionoxide a~ Low Con- 
cen t ra t ions  of  the  La t t e r . ]  ,,¢Ice abs. 802. 

] /glDUS, Y. T., Z~LlXS~:XL N. 1)., PnZlTSNII, K:  V. ,  
.Axn E as~ ov ,  N . I .  [Ca ta ly t i c  Hydrocondensat ion of 
Carbon Monoxide W i t h  Olefins. VII ;  Effect  of Car- 
bon Monoxide Concentra t ion  on I t s  Hydrocondensa.  
l ieu  Wi th  Propylene a n d ,  -Buty!ene .  ] ,gee abs. 802~, : .  

hydrogenat ion over  Raney  Ni 75% of  the  condensate b. 804. E inos ,  y .  T ,  E~F_*.~SI~r, 1>. F., P~'nmv~, L. V., :i ~ 

28°-340% and conta ins  about  12-14% each of C~, C,, C~, EnAsi~.% N. iV., ,~xn .4.L~S~CLLCa, S . B .  [The Aett- 
and  C, products  a b o u t  20% C~. The  C~-C, f rae t ions  r a t i n g  Effect  of  Oxides  of Some Metals  on the  Iron. 
c en t s  n some branched-chain products  (1Raman Copper Contacts  Used for  Synthes is  of Oasol ineFrom 
method),  possibly 2- and 3-metbylpentaee ,  While the  "Water Gas.] Bull. a cad ,  sci: U. R. S. S., classe scL 
res t  are  tMGdrocarbons  Cr-. C,, chim., 1943, pp. 145-151; U. O. P. Co. Lib. Ball., No. 
~02b. EIDU$, .Y.T. ,  ERSH0V, N. I., BATUEV, M.  I., A~N°D 43, NOV. 29, 1944 ; U. O. P. Co. Survey  Fore i~ l  Petro- 
: Z~LiXSXlL N . D .  [Cata ly t ic  HYdrocondensat ion of  leum L i t e r a t u r e  Trans l .  441; Chem. Abs. ,voi .3S 1944, : 

Carbon Monox ideWi th  Olefins. VI .  Hydrocoudensa :  - p. 4117. : , . 
tion of Carbon Monoxide W i t h  n-Butyiene.]  Izvest .  Inves t iga t ion  of  the  a c t i va t i ng  effect of cer ta in  metal i:i 
Akad. N a u k  S. S: S. R., 0 tdel .  K h i m .  Nauk,  1951, pp. oxides  on the  Fe--Cu ca ta lys t  unde r  the conditions pre- :.~ 

. . . .  72o.-727; Jour .  in s t .  Petrol.,  :vol. 33, :1952, p. 215&. viousiy  repor ted in s tud ies  of Co and  Ni catalysts .  : The : 
Exper imen t s  were  car r ied  ou t  on equim01ecular m i x - /  r a t i o  of  O to H.~ w a s  1 : 1. All ca ta lys t s  tested c o n - :  

: ~ u r e  of H.- and  C , H , + 2 . 6 - 6 %  of  CO, nnder  the  stone con-::  t a ined  100  pa r t s  I~e,. 25 Of Cu, 2 of  K:-C0,; and 125 of :~:: 
ditions as  previously.  At  2.6% C0  100% of CO and  k~ese~gl.uhr ~ Plus promoters  Consist ng  of oxkles of M n  : :~i 

: : . 97.1% of C~H, reac t  a t  6eTeC0 100% a n d  70 4% re- . g , .  a d TI~ used in amoun t  of 0% on t h e F e  ~ . '  
: :-spectivelY. 3 0 - 3 5 % ' 0 f ; : t h e C , H ;  is r~duced to :C]H~0-. c a t a ly t i c :g l a s s  tube of  10 m m . : ~ d i a m e ~ r c o n t a i n i n g  a -  

:Liquid products ,  >C, ,  have  b. p. 23°-276 ° C. and cons i s t  l ayer  of ca ta lys t  40 c m :  l o n g  w a s  used: : The  experi- i:i 
: : o f  a l iphat ic  hvdroea thons  u n s a t u r a t e s  oS% - After hy- : : m e n t s  were  continued f r o m  8-12 hr.  a t  t empera tures  of : ! 

: :  : : droge~aUon liquid centime'sate w a s  f r ac f iona ted  analy-  240:~260;bin  the  case  of  Fe,  about  f 0 t  lower (190 °-  
: Sis ( t  aman  Spectra) ~h0wed _,t%. C~ (about  ha l f  o f : :  °) "" Co or  N i .  The  l a t t e r  require  a pre l iminary .  

• Which is i sopentane) ,  ! 5 %  C~, 8 %  C~., 8 %  Ca, 9% :C~, as  h ig l~ tempera tu re  (2507) reduc t ion  w i t h  H~ whereas  the 
well  as  hi~her  h~drocarbons,  z e - ~ u  ca ta lys t s  do n d t  The  exper imental"  da ta  show 
802c, Exnus, Y. T., ZSLI~SKff N I D . .  POZlTS~:Ii', K . V . ,  t h a t  the  ac t iv i ty  of  t he  ca t a lys t  is affected not  only by 

the  m e t h o d  of  p r e p a r a t i o n  bu t  by  the  na tu re  of t h e  
~ D  ERS]~OV 1~. 1. [Cata ly t ie  Hydrocondensa t iou  Of  meta l  oxide Promoter . :  The  n m s t  ac t ive  ca ta lys t s  were :i 
Carbon Monoxide Wi th  Olefins. V l I  Effect  of C a r - :  : those  prec ip i ta ted  wi th  K and  p rmuotsd  wi th  Th0.. and 

.... : ben Monoxide Concentrat ion on I t s  Hydrocondensa-  Mn0.  A yield of 79-80 ml. l iquid and solid per  m.: inl 
: lion With  Propylcne  and ~-Butylene ] Izves t  Akad.  i t ia l  ~as  w a s  obtained in rosen " " " 

, ~ a u k  S S S B 0 t d e l : K h i m  I~auk  195 ° p p  145- :  - - ~" . . ; :P ee oz a porasa-precipi- 
. . . .  " 151 C l m m  kbs 'vol 4 6  1952"  I1095  - ' :  ' ' m t e a  cata~vs~ promoted wi th  Mn T h i s  was  t h e h i g h -  

" ~ ; ""  % " :P'~ '2. : .: : :  :eat yield obtained ' T b e  ca to lys t ' p rom0ted  w~th:M 0 . . . . .  CO concentrat ion w a s  var ied  0-2o,7~ fo r  ~gropvlene ~ - ~ ' ~  . . . . .  - - . '  ' -  ~- • " g 

vol. 24, 1930, p. 4207. 

t empera tu res  of F e N  a r e  def ini te ly  fixed by radio-  
grams.  T h e  resul t s  agree  wel l  w i t h  da ta  f r0m mag-  
netic ana lys i s .  The  exis tence of  4 phases ,  a, 7, 7" and 

is es tabl ished.  There  i s  cont inuous  absorption of N= 
during r e g u l a r  changes  of t he  crys ta l - la t t ice  constants .  
Nitrogen m a r t e n s i t e  i s  f o r m e d .  Bib l iography included. 
8 0 6 . - - .  [RSntgeno.~"-raphie Researches  on I ron  

Cata lys t s  fo r  Ammonia  Synthes i s . ]  Ztsch r.  physik.  
Chem., vol. 133, 1928. pp.  456--471; Chem. Abs.~ voL 
22, 1928, p. 3073. . . . . .  
Debye-Scberrer  method Of p o w d e r  mmlys is  Was used 

for synthe t ic  _NH, catalysts ,  wh ich  w e r e  prepared  ac- 
cording to the  pa t en t  of t he  Badische  Anil in  & Soda- 
Fabr ik  ( G e r m a n  249,447, abs.  86),  and  f r o m  complex Fe  
salts KA1Fe I CN)~+xKC1. All  of  these showed princi-  
pally pu re  a-Fe; independent ly  Of the  nlethod of f o r m s -  

s tudy  o f  t he  process  w i t h  caIculat ions on the  cos t  0£ 
product ion of p r i m a r y  oil. The  conclusions a r e  based  
l a rge ly  on the  resu l t s  o f  exper imen t s  car r ied  ou t  over  
a per iod 0f  t ime a t  t he  Un ive r s i t y  of Liege. T h e  ch i e f  
modif icat ion resu l t ing  f r o m  the  research  is  in  t he  use  
of ac t ive  me ta l  ca rb ides  as  catalysts .  I t  i s  s t a t e d  t h a t  
yields  have  been Increased  thereby by about  45%,  and 
a m o r e  .precise e o n t r o l  o f  t h e  m~ture of t he  p r o d u c t  
is  obtained.  A flow s h e e t  o f  the  process i l l u s t r a t e s  : 
the  syn thes i s  of l iquid hydrocarbons  f rom n a t u r a l  gas  
or b y p r o d u c t  ga se s  f r o m  petroleum ref ining.  T h e  

p r o c e s s  is pa tented ,  and  t h e  Ruhrchemie  A: -G.  con- 
t rols  ' t he  r i g h t s  in  G e r m a n y  for  ut i l izat ion o f :  the':~ 
:patent  On ca ta lys t s :  ( S e e  U :  S- Pa t en t  2.369,543.) : 
810. ELmT, T.  Q., Gonlu.~, C. S., ,~xn P.¢c~ B . S .  Chem- 

ica ls  F r o m  Hydrora l 'bon Synthesis .  0 i l  G a s  Jour . ,  
v o l .  43, No~ 1, 1949, :p. 112. 

Abs t r ac t  of paper  presented  at  Amer i can  I n s t i t u e l  
lion or  use.  The  Eadische  Ani l in  u. Soda-Fabr ik  eats-  Of Chemica l  Eng inee r s  meet ing,  Tulsa.  CommerCial  

: lyst cons is ted  p r imar i ly  o f  27e~0, i u  the  begiuning. : hydrocarbon-synthes is  p lan ts  in th is  couutry ,  based 
The ca t a ly s t  f r o m  the c o m p l e x  sa l t s  a f t e r  reduction upon a modified Fi~cber ,Tr0Pscb reaction, wil l  prodtme 

a v a r i e t y  o f  a l iphat ic  oxygena ted  Compounds a s  b y :  
also conta ined  Fe=N, Pe~C, C, etc:  in  Small quant i t ies ,  products .  Typica l  y i e l d s  o f  chemicals  a r e  p resen ted  
' EISE.~'STECKE~ , F. S e e  abs. 3051. for  a commercia l  hydrocarbo]xplant  designed to produce  

.... ELAS~X, N:  V: ~ee abs.  790 796 804. : -7,000 bbl. per  day  0~ liquid hydrocarbons f r o m  nu tura l  
ELDEa ~'. L. 8CC abs.  740. : : : : - g a s .  The  dis t r ibut ion of tbese  chendca!s, r a n g i n g  frmn.i 

807.: EL~Y, D. D .  Cata lyt ic  Ac t i va t i on  of. Hydrogen~ low-nmlecular weight ,  water :soluble  m a t e r i a l s  to  h igh-  
A d v a n c e s  in ;Cata lys is , :  Academic  P r e s s  Inc . , -~ew:  molecnlar-weigh~, o i l -soluble-mater ia ls ,  is r e v i e w e d .  
York, 194$, vol .  1, I~P- ~157-199. ', Recovery  of  th e bypr0duct  cliemicals a s  c rude  mix tUres  

• • : "" n f r o m  the severa l  syn thes i s  prodaet  s t r eams  i s  described: : 
Beport .  of  e~oPennrm~!aol.~e~a~he°~icalaxS:lUvd~eSg°n E m p h a s i s  iS p l a c e d : u p o n  p r o b l e m s - r e l a t i n g ' t O  the~: .... 

thechemmo~2~t of r h  - : .  . I ,  . _  ~ sepa ra t ion  and m a n u f a c t u r e  of specification-grade~ 
convers ion w i t h  r e fe rence  t o  t e e  ~isener-.t.ropscn szn- chemicals  f r o m  these  crude mix tu re s  ~ The  need f o r  a d  

t h e s i s  is  discussed.  : " . - ;  di t ional  ' f undamen ta l  d a t a  on pays  eal p rope r t i e s  and  
808. ELEY, D:: D ,  ~.1";I} RIDF-.AI, E l  K , '  Cata lys is  Of the  equi l ibrhun behav io r  of  the  individual  components  and :  : 

Pa r ahyd r ogen  Conversion by  Tungs ten .  Proc:  Roy. m i x t u r e s  is ind cared. 
See (London)  vol 178 A 1941 pp. 429--t51" Chem • ~ - ~ .  "m ~ .o.~ , ~  ,oe~ ~ o ~  ~oee 

• ' k b s - v o l  36 1942 p - 2  - - . . . . .  -- ' . .  ~ : r, "~ , : . . . . .  : . • , :.~LLIOTT, i%1. _~x. ~CO ab. .  53, 2615. . , 
: - The p-H= converMon w a s  m e a s u r e d  on the  su r face  81Oa ~LLIOTT-- :%I" A. ]~ERay~ H ffOH~.KIN" ff CORgi"• 

0f W : a s  a funct ion of: t h e  surfs.co concentrat ion o£  " • , : • " ', , ", " " '  ", " :  
adsorbed O ac t ing  us  a poison.  :The 0 decreases the  R . C . ,  A~o KHX'LL.~, M . L .  Gasif icat ion of  P u l v e r -  
fract ion 0 f  t h e  me ta l  su r face  a+a i l ab ]e  fo r  react ion and ized Coal Wi th  Oxygen  and Steum in a V o r t e x  Re- 

:" :affects the  reac t iv i ty  o~ ' the~neighbor ing  c h e m i s 0 r b e d  i:  . act°r~ "Ind. Eng.  Chem., vol. 44,1952, pp. 1,074-1~0~2::, 
: ~ .  and 6-15.8% for-~-butylene .  I n  both  cases  hydrocon- f avo rab le  prec ip i tan t  t han  K:  Ano the r  except ion was ' : ~  hydrogen~ Dipole-dipole in t e rac t ion  between the  ad- An expe r imen ta l  s tudy  h a s  been made  of the-gasifiea~ 

i densation of olefin-H= m i x t u r e s  did  no t  occur tn  absence ! the  catal~'st  promoted )vith Mh0 ,  wbich was  more  ac- ~! : | i  sorbed a toms  m a y  be an  i m p o r t a n t  fac tor  in this.  A t i 0 n  of pulverized b i tuminous  C coal wi th  0_-and s t eam ~ 
• :" . . . .  Of CO and w a s a t  m a x i m u m  f o r  CO con t en t  in feed g a s . ' ,  t ive:w!len produced by  t h e r m a l  decomposi t ion than  by. ~ |  . ' p a r t  of  t he  O a d s o r b e d : o n  ~V can  b e  removed a t  room - in a 'vor tex- type  reac to r  a t  a tmospher ic  p r e s s u r e .  T h e  

- of 6 -8% Reac t ions-occul t ing  a t  low, 6-8%, and high,  ' p rempl ta t ion  wi th  Na ,  Addi t ion  of  2 Oxides d i d  no~ ~i~|  i :  t empera tu re  : b y  reac t ion  w i t h  :~H2. - F i lms '  Of ~C0, N:, : :potent ia l i t ies  0 f th i s  t y l ~  of reac tor  for  pl .oducing syn:  " 
" " > a p p r o x i m a t e l y  14go, C O  content  a r e  qui te  dist inct ,  r a i s e  the  act iv i ty .  The  l i t e r a tu re  rePorts  t h a t  Ah0~ ' ~ | :  ~:: and C~.H, also ac t  as  poisons} and  i t  appears  t h a t  the  : t h e s i s  g a s  were  in~ est tga ' ted.  The  u n i t  w a s  operateel 

, : ' : R a p i d  decrease  of  hydrocondensat ion  react ion a t  C O  and  T h 0 :  inac t iva te  p rec ip i t a ted  Fe - Cu :ca t a lv s t s  were~.~!~ small Convers ion  tha t  t akes :  p lace  w h e n  they a re  ~. : downfiow iwith cont inuous r e m o v a l  of slag~ 3fea t  o f  
: • :15-20% is  in con t ra s t  to behavior  w i t h  ethylene w h e r e  ~ no t  c 0 n f r m e d :  On t h e  c o n t r a r y ,  Ai~(h is able to aett-. ?{.:~.ii~ p r e s e a t  i s  due to the f o r m a t i o n  of a h y d r i d e  s u r f a c e  : the  d a t a  w a s  obta ined in coal: throughputs  of  ! 0 0  lb. 

hydrocondensa t ion ' s t i l l  occurs i t : t h e s e  concentrat ions. ,  va teFe~-Cu-Mn ca ta lys t s  i f  i t  i s  added a f t e r  p rec ip i t a ;~$~7:k  : on t o p o i  t h e  film r a t h e r  t h a n  on g a p s  in it. c o n s t a n t s  per hr.,  s t e am : coal r a t io  :of about  0.5 lb. p e r  lb. o f  ; 
i :: E m ~ s , Y .  T.,ERSH0V, N . I . , B ~ E v ,  i ~ . i . , ~ n ,  t i o n : o f t h e s e e a t a l y s t s .  Fe-Cucatalystsarecharacter..~.~2~ for the  reac t ion  a re  ealculated~ inc luding  the  t empera  -~ c0al, ahd  O: coal r a t i o  ~ ' ang in~7-11  i t 2  p e r  lb of  

:' Z E r ~ s r ~ ,  N.. D. [Cata lyt ic  Hydrocondensa t ion  of:~ ' . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  i z e d b y  l o w s t a b i l l t y .  ~ h e  cause  m a y  be connected w l t h ' ~ . ~ .  Cure-independent f ac to r  f o r  t h e  zero order  reaction.  ~coal. The .  0 : ' . a n d  Steam feed  s t r eams  could be  p r o -  .~ 
The r e a c t i o n  i s  considered in  t e r m s  Of  "the ac t iva ted  . hea ted  to 1,300 ° F :  .4.11 t e s t s  ~ 'ere  made  a t ! a  eonstant~ • . ~ a r o o n ~ o n o x m e  w t t h u m n n s .  VI .  H y d r o c o n d e n s a - . . " w a x f o r m a t i o n  As/mIlarconnectionwas0bservedfor~][~ n ccordance " dmmete r  of  ^ f t  w i t h  a 4-ira-diameter  outlet  

. . . . .  t i 0 n  of -Carbon ~Ionoxide: W i t h  ~z-Butylene.] g e e  Some Co a n d N l  CatalYsts : .~ : • ~ '~?~: ,?~ : COmplex theory  and is  shown to  be more  i a reac~0r " " , " 

.: i : :  / . B .  A:, AND Z~LIxSz:~[ N . D .  [Effec t  of Lower ing  t h e  Iron• n !~ 
~ : . .  R e d u c t i o n  T e m p e r a t h r e o f  the  Ca ta lys t s  Used in t h e  "~ i 9 5 1 ,  p. 15 G .  •. : " . .  ~ ) : ;  r e combina t i on  of chemisorbed H :  a t o m s .  The  H . .+D:  " of the  O~ entered the  vo r t ex  j u s t  beneath t h e  e0al 

:~ reaction h a s  t h e  s a m e  r a t e  a s  the lp-H~ convers ion;  " s t r e a m .  The  coal w a s  a lways  fed  t o  the  r e a c t o r  ~rom 
hence tunne l ing  in the po ten t ia l~bar r ie r s  p l a y s : a n  u n -  a ro ta t ing ,  H:0-coo!ed p l a t e . a t  tbel top.  T h e  effect  o f  

S y n t h e s i s  of  Hydrocarbons  f r o m  CO and  H~. a t  At-- i • ~ . '  ~ " ? ~.~..~. 
, E x o  chang e between ehemisorbed and gaseous CO a t  ~'..~1~i~5 :" i mospberic  P re s su re : ]  Bull. aead• sel. U. B. S. S.,  

i i  elasse sm chum 1941 78 goes a t  ma rked ly  d i f ferent  r a t e s  on ~ a rmus  per ~ ~ tm r a c tmn  even a t  150 f coal an  ". " :, , pp .  34-40 ; U .  0 .  P~ Co. Survey: '  *~^n . . . . . .  ~ "~ ~ -  • " " ~ ~ : t : :  ~ po r t an t  p a r t  in  th is  H~ e " , - -  °. ~ ra t to  o O~: d depth of r eac to r  on  C convers ion,  
: i  i Fore ign Pe t ro l eum L i t e r a tu r e  T r a n s l .  329 C h e m . .  ~aese ~ - ~  ~ e  s u r z a c e . . ~ . n e r  e a r e  re la t ive ly  few o~ ~.~,~.:!: The H ~ + D ,  reac t ion  has  a b o u t  t h e ' : s a m e  act ivat ion ' production of CO+H= per  lb. of Coal and p e r  f t . '  ol~ 02, 

Zeatralb. ,  1942. ,~II, p. 642. - ~ . . . . . . . . . .  ~ "- . . ~  vo~-~mns ann m e  r a r e  w i t h i n  each. i s  constant-' ~.~.~ ~.~.~ . . . . . . . . .  e n e r ~  a s  the  uarahydro~en conversion• This ,  mess-' are  shown and  d iscussed  i n  d e t a i l  The  bes t  gas/f lea- 
Of  *~^ ~ :  - ~ * ~  . . . . . .  i . . . . . . . . .  . _ - '~ne .exchange goes f a s t e s t  on t h e  p o r t m n s  where  the ~'. ,'~,~ Ured a t  1 3 m m  : is  -3070 c a l .  2 react ions  .tion r e s u l t s  w e r e  Obta ined  when p a r t  0 f t h e  (h. w a s  ~ =  ~,, ~ t ~ , ~ t ~  p~-vuuecu ~rom m e  oxam~e a n a  cnemisorpt ion bond i s  - ~e  ~h~ ~ ~ . ^ , ~ v  :~-'~"-~: ,., . . . . .  ~ . -  .,. . , ~ T h e  a re  weake  . . . . . . . . .  ~ . . . .  o~ : : ' .~ :~ : :~ .  ,~me~lcauy menraca~, a n u  go  t h r o u g h  the  s a m e  a d m i t t e d  wi th  the :coa l : :  F 0 r  example,  in  t h e  36-ira 

: reduced a t  200 ° 230% and 290 ° t h a t  one reduced a t  bonded CO is  eas ies t  to  oxi ia ~ : ~ , : , ~ ,  ~echan i sm.  vor tex  t h e  C conversion ranged  78-947'o f o r  t h e  r a n g e  • 230 ° iv " h .~ . . . .  . d~ze to C0~; however,  th - 
: " g e s t e h ~ h e s t  c o n t r a c t i o n .  A Nx ca ta lys t  ob- • observat ion m u s t  be qualif ied to t a k e  into account  the ~.~.: ,~,. : ELFSTn0 xt, N; ~ ~cC abs:  16231 c0al  ra t io  of  8 - 1 1 ' i t 2 0 ~ p e r  l b o £  coal:  A t  ~ i l i  of OS: 
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8 f L  = of  0= per  lb. of  coal, app rox ima te ly  41 lb. of coal 
a n d  329 ft~ ~ of  (h. w e r e  requi red  ~ar t he  production of  
1,000 f t .  ~ of C 0 + H ~ ,  even w i t h  h e a t  losses f r o m  t h e  
shel l  of about  1,000 B.  t. u. pe r  lb. o f  coaL T h i s  hea t  
loss i s  thermodynamica l ly  equiva lent  to an  0.- consump-  
t ion  of  about  80 f t ?  pe r  1,000 fL' of C O + H ~  T h e  cri t-  
Ical  f ac to r s  to be considered in i n t e rp r e t i ng  experi~ 
m e n t a l  resul t s  on the  suspension gas i f ica t ion  of coal 

" : . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  t .  

BIBLIOGRAPHY OF FISC 'HER-TROPSC~ S~rI~'THESIS .42qD RELATED PROCESSES 

m e n t s  of l~lscher and  Tropsch t h a t  only al iphatic  
hydrocarbons  a re  ~ormed by th is  react ion definite 
amoun t s  of  water-soluhle oxygenated  compounds and 
olefins were  found a m o n g  the  reac t ion  products .  Gives 
deta i led  account  e f  the  exper imenta l  work; and  d e - . !  
scr ibes  p repa ra t ion  of t he  ca ta lys t  f r o m  precipi ta ted 
hydroxides ,  by igni t ion  of  n i t ra tes ,  and  f r o m : f u s e d  : .  
oxides.  The  size of  t he  granule  w a s  also inves t iga ted  .!~ 

. i o  O..o0,e.m.e,i.s e0 ,.ore O' , o , ,  o, . , .  o,t e ii ! 
811, ELLIS, C. Hydrogena t ion  Of Organ ic  Substances•  of  the  w a x y  p roduc t s  of  reaction• 

v a n  Nost rand Co., N e w  York,  1930, 3d ed., chap• 817. ELVI,XS, O. C., .~.wn NASa, A . W .  Reduct ion  of 
L I I I - L V ,  986 pp. Carbon i~Ionoxide. Nature ,  vol. 118, 1926, p. 1 ~ ;  
Reduction of C ox ides :  Me0H,  synth01, and  synthine .  Chem. Abs., vol. 20, 1926, p. 3634. 

Fa r ina t ion  of hydrocarbons  bv pass ing  a m i x t u r e  of $12 ~ Lec tu re  Notes  on a v i s i t  to P lan t s  of 
the  I G Fa rben indus t r i e  A -G D u r i n g  1930 Trans .  CO and  H= a t  a tmospher ic  p ressure  over  ca ta lys t s  ha~ 

' A ~ ~', r ~  ~ ^~ ~ - ~ , o ,  ~n ~e,..~ ~ m  b e e n  described by F F i sche r  (abs 1021) Elvins  and " 
- - -  "- ,) . . . . .  ~" . . . .  ' ' ' Nash  h a v e  confirmed the  format ion  of l iquid hydro- 

' ' ' " ^ carbons  and also h a v e  shown the  pOeslblhtv Of the 
, unIll~st1:av:~dhd~SCn'~vP~ina°f t h u e s s I : 0 n G "  ' ' • ~ : "oP!~l:letSpaotd~cPPan ~ S~.~t~:S~). °fnd°:Yg6e~:~d" " a~°n~P°:nnldl%ric&~n~ixturel l 'essure ,','as°f :: . 

. of  ..~vnthehc. N H ,  and  M e 0 H  and  the  hvdrogenation. 1)assed  o~er" reduced oxicles. 0f .Mn" ~^o an-o ~u~ nnpreg-' ":' 
of minera l  oils n a t  -~ " h ^ ' ~  --" ~ o ' ~ * : 

- . . . .  " : ell wl t  U.~'tO .~I=Cu~ a t  30. .  °. 1-- m.  of  gas  mix-  
813. . Chemis t ry  of  P e t r o l e u m  Der iva t i ve s .  t u r e  gave  0.5 gin. o f  solid and  1.4 gin. of yel low oil ' 

Reinhold Publ i sh ing  Corp.. N e w  ~ o r k  :1937 vol. 11, insoluble in H : 0  and  H=0-soluble acids e qu iva l e n t  to ':; 
• chap. 52. pp. 1223=1255. - : 0.83 gin. KOH. S team dist i l lat ion f r o m  the K salts  " 

Reduction of CO to hydrocarbons  is  reviewed g i v i n g  of  t h e : a c i d s  gave  :0.5. cc. l iquid boiling a t  74°-80 ° 
17~ refs .  " which  gave  the CHI~ reaction iu the  Cold F i s c h e r ' S "  
814. ELOVICH S Y A.~'nZ1KABROV~. G -¥[ [Mechanism theo ry  of in te rmed ia te  carbide fo rmat ion  does not ::/ 

n f  *he ~ . ~ ' ~ . ~ "  " ~ a  ...... n~: " . "  ~,' "~: ~ u ^  ~ e x p l a i n  the fo rmat ion  of oxvgenated comlmunds The " "  
- Nickel L :K ine t i c s ' o f  the Process  ] flout' ' P b v s  product ion  oi  oxygena ted  oompounds and hydrocarbons -:#-i 

Chem (U S S R ) vol i3  1939 "p~ 1761-1764 : m a y  be regarded  as  be ing  preceded bY the  hypothetica-1 :!V 
; Chem Abs. vol  35 "19~tl p 373 ' v~ : .  . ' ' formff t ion of M e 0 H  which gives  C~i, a n d ' o t h e r  sub-::~?/ 

• = _ . _ S  ! . ' " ~ : ' ' s t ances  according tO ti le conditions. T h e  react ion m a y : ~  
. . . . . . . .  ~ l ~ o . n ~ h  l~ !echan , s~  o_f t h e C a t ~ l y t i c  Hydroge ,~-  . :!~roceed in s tages  Or the  ca ta lys t  may: accelerate  one: ;~! 

: ,atedOk~so~.VJ~ne 01~ ~:~e~ . . . . .  ±:me o: t a t  Acti- or  more  Of the  possible react ions Of C O n n d  H~: When ~::, 
: . - ~,~):,.^. ~ , :p  ~ o ~m~. ene a n ?  ~ y m ' o g e a  :m t n e  ; : . a  m ix tu r e  of a ldehydes ketones ,  acids, and l~ydrocar- ~. 

- - . ~ . . , , r , g e n a , o n  ~ r o c e s s .  ,~enera~ ~el!eme of  t b e  . :bons i s  obtained both courses~nav  be followed~- Most:.(;{ 
/. , P ~ e s s . ]  ~our ;P~ .vs_Che~u :  (U:  S. d_ ~.:}; voL 23, o f  the  products  a re  probably re ; reed :simultaneously . :  
: , PP' ~ u - J - ~ u ,  ~Jnem.2*os, '~oL ~v, ~'J~,~,p.34o. ' ! ' r a t h e r  than  e0nsecutively. : - .:~ 

: Wi th in  the  t e m p e r a t u r e  region in which  hvdrogena~ 8 1 8 " - -  Synthe t ic  Fue l  F r o m  Carbon M o n o x i d e :  

~ng suboxides  of V, Mn, W, Pb,  a n d  BL E m p h a ~ z e s  
economic impor t ance  of these p roce s se s -  

EMEaT, O. See  abs. 2297. 
:~20. EXL~I~TT, P-  H .  Studies  o n  the  ~ lechanism Of 

Ammonia  Synthes i s  Over  I r o n  Catalysts .  flour. 
Chem. Educa t ion ,  vol. 7, 1.c~0, PP. ° ~ 5 7 1 - 2 ~ ;  Chem. 
Abs., voL 25~ :1931, p. 453. 
R~sum6 of  a l l  published w o r k  on the  mechan i sm of  
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including t h e  reg ion  concave to  the  p r e s su re  a x i s  w h e r e  
probably less  t h a n  a molecule  l a y e r  of  ~ s  exis ts ,  t h e  
l inear  por t ion  t h a t  h a s  been pos tu la ted  to r e p r e s e n t  
the  bu i ld ing  up  of  a 2d l a y e r  o f  g a s  on the  c a t a l y s t  
surface ,  and  t h e  h ighe r -p re s su re  portion,  which  i s  con- 
v e x  to  t h e  p r e s s u r e  a x i s  and,  wh ich ,  i t  is  gene ra l ly  
believed, r e p r e s e n t s  the  condensa t ion  of  the  g a s  t e  
l iquid in  t h e  capi l la r ies  of  t he  adsorbent .  T h e  poten-  
t ia l  cu rves  exh ib i t  no va r i a t ion  w i t h  t empera tu re ,  t h e  
- -183 ° and  --105.$ ° points  f a l l ing  on the  same  c u r v e .  

ca t a ly t i c  s y n t h e s i s  of NH~ and  on the  effect of  pro-  
moters  on t h e  ac t iv i ty  of Fe  ca ta lys ts .  $25. ~ Accumuln t iou  of Alka l i  P romoters  on S u r -  
821 ~ .  S u r f a c e - A r e a  ~ i e a s u r e m e n t s - - a  ~*ew Tool f aces  of I r o n - S y n t h e t i c - A m m o n i a  Catalysts .  f o u r .  

• for  S t u d y i n g  Contact  C a t a l ~ : s t S . ~ o A r d V ~ s ) ~  1 Ci?t ~" Am.  Chem. Soc.,vol.59,1937,!~p. 310-3 :15;Chem'Ahs ' ,  
lvsis, A c a d e m i c  t r e s s ,  Ant., N~w x ~  , .  , • , • vol. 31, 1987,1). -'2915. 
~ - 9 0 .  • 

• By  c o m p a r i n g  t h e  adsorpt ion i so the rms  f o r  N :  a t  
r~-itical d iscuss ion is p resen ted  of new developments  --183 °, CO a t  - - 1 ~ '  t and  C0~ a t e ' - - ~  ~ :~tsTae~°~o s 

, , ~  tl~eor~ 7 tu[d application of  Surface a r e a  measur,e" F e - s y n t h e t i c - ~ ,  ca ta lys t s  A e v l u ~ n ~  +, ,  +~ ~11 a c t u -  
~ f ~  in  connection wi th  ca ta ly t i c  w o r k . . t s  R pp~t- show t h a t  a % or  So e r  ~x=~ in ,.~e ~':: ':"i~'~'~.i '==n,~ed 
-- ."X. --  := ,~ . . . . . .  orat ion of F ischer-Tropsch  Cata)ys~s a l ly  cove r  m o r e  t h a n  o0yo ox r~ne sur~acy. ~ ~-~ ~ . - ~ , , ~  
ca~.~on t~uce ~ . . . .  r catalyst .  Apparent . ly t he  c h e m m o r p n o n  o~ , . ~ : e  ~ " 
~s ~n~roa " ~ ~ ~- " ~ - , ~  ~ i l  G ~ s :[our vol  50, - -183" occurs  pr inc ipa l ly  on su r face  ~'e a~oms ,w~:~ ,  h 
s~la. ~ .  ~acno~y . '~ :~ '~o -~o  9~" " '  ' as t h e  c h e m i s o r p t i o n  o f  CO= a t  --78' occurs - ,  . . . .  : . . . . . .  

.... ~389 390. 669, i358 1359, 1470, 2006,20 t h e r m s  for '  2 p romoted  -.  - -  • • .'~ "" 
: 388, ' - -L.  ~ ~ , ,o  .... : ~,,, , ,~o ~ on numice  and  N i O o n  pumice  a re  p resen ted .  

20 X BnuxAX:~n -S~- T h e  Poisoning  " -In t h e  c a s e  of  t he  F e  ca ta lys t ,  i t :  is  shou n t h a t  xf t h e  . .  
: $22 EM-METT P H A n ""  . ' ~  ^ ~ .  v , ~ ,  ~ -- . ;~ n q  t l i nea r  o ruon  0£ toe xsoulerms xs . . , ." : ' r r a t  H i - n  ~-ressur= ~,, , r ~ -  u e g l ~ - , - g  ~- t h e  ' P - • 1- .: Actmn tel  W a t e i  ~ ape , ~ . ~ z . . . . .  a - ~  ~ h e m  ~,,t~vnroted as  t he  point  of completion of ~. ummolecx 

, .~vn the t ic  fi~mnlon ax ~atalys~s.  i ~ t " "  ~" i ' ,  " _^ ; ' -  : t - ' % " - : _  .-...,¢--,,o ' a r e a s  c a n  be ~ calculated t h a t  a r e  : 
- ~" , .-.o 1930 o 8o-o693,  Gnem. ~ o s ,  w ~  lay: layer ,  ~ur~ ,~ ,  . .. : ~oe : ,~o l ,  o~,:.,~ PPr -6  = - ' app rox ima te ly  the  s a m e  fo r  al l  ga se s  t r ied.  F u t t b e x -  

24, IHSU, p.,~u~o. • " 
. . . .  . Poisoning of synmeuc NI~ Catalysts b[:~vater2"atpor " : ,  more, the surface areas so calculated are large enoug~ : 

t ion occurs, both H.- and  C..H, undergo ac t iva ted  adsorp- and  Hydrogen.  Fuel ;  vol. 5,1926, pp. 263-265 ; Chem, t l o n  on a Ni  ca t a lys t  prepared  by ~:educt on: of N i 0 . .  Abs vol o0 19o6 ,~ °57o " ; was  s tudied  a t  450 ° :a t  p res su res  as  nigl~ as  ~uv a . . to a coommoda t e '  t he  O b s e r v e d  chemisorpt ion of  .GO 
' The :equa t i0n  f lq/6~t '=ae--  =a~ holds for  al l  3 processes .  ' .  ", " -  , - ,  * " v  - "  . and a t  v a r i o u s  pa r t i a l  p res su res  of H-.0 vapor  between • : a t  --183 ° a n d  the  l a rge s t  i r r eve r s ib le  adsorptiOncnse of  O ~f  att~ 

• T h e  energy of ac t iva t ion  for  t im ac t iva ted  adsornti0n R e v i e w  of recent  w o r k  wi th  p r e l i m i n a r y  notes enj[!~:'~ "one and  0 .64%.  The a m o u n t  of 0 r e t a i n e d  by t h e : :  observed^^o, at,, "--78 °~100°-~^~ . . . . .  ÷~t'a~OnlYun: i r revers iblyin  the  by  t h e  
: f o r  H., is :1021 Cal. and  for  '~H~ 9 col  The  i n i t  al .new exper iments  on the  conversion of  CO a n d  H- to ~!~| - ~.~o . --^=-~ * - : 4 ~  v e r y  a c t i v e  ' - - l t ~  , m t n e  ~ , ~ ' ~ = ~ , ~ r '  t h a ~  a monomolecu la r  

~ : :  hydr0genat lon  veloci ty  id-t0=06 t l m e ~ ' a s  ~ r e a t  as tl~e : : : -a  l iquid fuel.  T h e  ca t a ly s t  was  prepared by  m i x [ n g , ~ : i : | .  .catalyst  ~s p r 0 p o r u ~ - :  ~ : , . .  y ~  = ^ ~ 2  n than  l e ss : -  c a t a l y s c s e v e r a ~ , ~ ' ~ r ~ ' r e a c t s  chemicall.v w i t h  t h e  • 
r a t e  of ac th 'a ted  ads0rption.  : When" the~ 'eact ' lon = i~ ' "  drying,  and reducing n m i x t u r e  of inoist  bydra ted  C0, ( ~ 9 : |  catalysts,  a r e  capable . 0 !  ~:ela~.n[n%,~'..=~,'~.,~,bl~. ancl l a y e r . .  ~ = r e s u m a u , ~ , ^ - -  ~von a t  --153 °. The  m e t h o d  

" ca r r i ed  out ~tepwise t h a t  i s  adsornt ion of H and  then Cu and  Mn oxides w i t h  H :  a t  400, A m i x t u r e  Of equal . ~ | .  : a c t i v e  ca ta lys ts•  The pomomn~ ~ ,  ~=A~,~is  ~ l m o s t  ' o u t e r  myexs  o~ ; ~ [ - ' ~ - ~ w i ~ l ~  a ' ~ a r e n t  success to  t h e  
. . . o f  C=H or t h e  reverse ,  no I ydrogena t ion  takes  place v o l u m e s  of CO and H= w a s  washed  w~th aqueous I < 0 H  ..~:-.~ , singly p~omot . . . . .  ~:^--~- = ~li-,zht ~e rmanen t  i n ju ry  ,o~'~t~ ~nd ca ta lys t  suppor ts  ment ioned a b o ~ e  a n d  

' The  ex e r imenta l  re~ul  " • ' ' a n d  then H~S0~ and  passed  over the  c a t a l y s t  T h e  ' ~ ' ~ | :  : entirely r e v e r s m m  a m , r u i n  ~ = .~ ~ . . . .  , x ~  c a ~ . ~  - ~ • m ~.~ ~ ~ataly~ts o Cu . P ~ ts  can be expla ined by the.fol-  • " • ~+:" " ' . . . .  o able m e s n a m s m  u~.- .r ,~ ~ ~ • to 4 other  synruer~:  x ~  ~ . -  • 
lowing  m e c h a n i s m :  H . . + N i = H . . N i  ~molecnlar ndsorp- :~ a m o u n t  of CO.- inc reased  rapidly  wt th  the  tempera ture ,  :-~).~.|( . . . . . .  t°thecatalyst.reSults'*,•~A.prc~tion by H,  of s u r f a c e :  m~addi t~°nlaueos i  1 

: : • t lon)  • C=H,+Ni=C~.H,Ni  tmelecula i"  adsot~ti~n~ • - : : r e a c h i n g  :107o ab  284"~ The  gases  were  cooled a n d . - ; ~ J [ :  . synthesis  consm~s in ta~ p. . . . .  , ~, :Z,*~. o, , rface Fe:  e a ~ - s  . . . .  ~ ]  : a  ~'~.~^~,i ~ r  oxide  ~el and  o r  o x i d e :  : -  
? . . . . .  "'":'C.~H,I~i=~.H, Ni*: ~(ac tve  . s t a t e l -  C-H,N[~"'C~I~_N~ : l ed~ th r°ugh  ac t ive  c h a r d 0 a i : t o ' a : g a s 0 m e t e r  .An  o i l i ~ i ~ i  ~Fe~N.formed hy th~ r e a c u o n o ° ~ : £ ~ c i e ~ l v  i n ex- °f,d.r~_.~°wuer~,~]~ow'ed'at405° ~ '  " 
. . . .  . " - ,  - " :---- - , ' : ;  ,.~.~.~ ,r : :a  ' h a v i n  ~ average  n'~e ~u= ,~ . . ,  . . . . .  " ' - e t  r.na~ n a ~  o==,  gl . . . .  • - : • ( a e h v a t e d  adso rp tm n)  ; C-H,Ni*-~H~Ni=f'~H-~-~z~ a c c u m u l a t e d  on the  w a t e r ,  and the  charcoal  yielded a-.Air~ ~- . toms , ~ " , - ~ - : - -~  : ' ~ " : . . . . .  ==r W n n l s  

( r e a c t i o n ) :  As "the t e m p e r a ~ r e  : r i ses :  the-~.a~e' ~of : l iqu id  ~omposed Of s a t u r a t e d  hydrocarbons.  ).,~i~V~':~.. - eels of those  of normat  ~'e a l o ~ 7 .  ~ : .  = . . . .  S , ,~ :  " 8~7. ~ -  Use:0fI~w-T_emperamre-van,~u~'Sur~ac e 
- ? ....... .!: ac t iva ted  adsorpt ion of  C,Hi increases:  relat ively,  m o r e  :819 .  ELW0RTHY, R. T S y n t h e t i c  l~Iethan01:, cana~,[~-);,~.;:::::~: 8 2 3 .  - - - - - - .  Ads0r.ption of l~tr°genm0Yol~em ~. S ~ [ : :  A~s0rption.  Isot l~erms ~nA2em~anrmam~a~al~yst s " f l o u r . :  ' 
• rap ld ly  t h a n  tbe  r a t e  of hydrogenat ion  u n t i l ' f l n a n v  d i a n  Chem a n d  Met  vol  ! 9  1925 nn 1 3 9 - : 1 4 0 i " ~ ] ~ ! ,  ~ t h e t i e - A m m o n l ~  ~-mm,YS~: , ~ ' : V  ~" =, o~ ~ 3 4  ~!, " ' A r e a  °£ l r ° n - ~ Y n " ~ - ' z : = ~ - w - - - : ~ - i ~ a 4 -  Chem.  

" ' " Chem k b s  v o l i 9  192'5 n o4~ 3 . ' "=~': : : "~5~'~;?-~:' vol  56 1934 PP. 35-41 ; c h e m .  ~OS., Yv~..~, ~ . .  ,. i :  A m  Chem.  Soc;, voL  a v , . x v ~ ,  p p , - ~ .  *~-~ :, . . . .  . . :  i t s  absolute ra te  t s  g r e a t e r  also ; p o i s o n i n g  of  the sur- 
: : f ace . r e su l t s , . and  a l m v e a e e r t a i n  t e m p e r a t u r e  of maxl :  / / :  ' R 4 s u m ~  o f ' t h e  Bad i sche  ~ a b s  1014, : 1015)  P a t a r ~ } ! :  1 2 4 3 ;  . 

~;: a n d  :Audiber t  p r o c e s s e s  f o r  p repar ing  ~ e 0 H -  frO@t~'.~!~:.~.~ Ra t e s  Of  a e 
. . . .  w a t e r  gas and H,~ with a short bibnography. T h e ~ . " ~ ! "  :~ecat.a_ly.sts~ 

: i s  l ower ' t he  more  ac t ive  the  eatalyst i  With respect  t0 n r s t  p r o c e s s  ment ioned  e m p l o y S :  purified Water  g a s ~ . . 1 ~ i : ! . : ~ '  ~,~°--~ou.*. x 
: i I ac t iva ted  adsorpt ion a n d  i s  cha rac te r i s t i c ' fo r . the  given . . . .  con ta in ing .60% H=, a n d  3 0 % C O  together  w i t h  C0;~::~.~:i~!!~. ~rocess ~ s  a [  

" " ~, over a ca ta lys t  maintained~)~'~:c::=.t ~ ~ :a50° ind ica te  
: " ~ : 816~Ev.w~s, 0 :  C. : Hydroca rbon  S rn thes i s  F rom'  Car- : ~ a t  about  400?. Ca ta lys t s  a r e  mix tu res  of me ta l  oxide 's¢~-~' :~6,-  

124,3 . . . .  , Abs., vol.  31, 1937, p. 7322: ' • - ' : : 
R a t e s  o f  adsorpt ion o£ ~N: b y  promoted  and by ~ u r e  ;Adso rp t i on  i s o t h e r m s  0fN-- and~A a t  - - : ! 9 5 ~ 8 : ; o : N ~  =. 

m u m  ra t e  of  hydrogena t ion  the  l a t t e r  decreases.  T h e  ~:: a n d  Audiber t  p r o c e s s e s  for  p repar ing  Me0H-  i . '=Fe  ca ta lys t s :were  measured  over  .th.e tem~era~ur~n~.~  n (. C0  t dud O ,  a t - - ~ 1 8 3 ° "  CH4 and= N 0  at .  r - ~  .; * '~ '~ .  
. . . .  t empe ra tu re  fo r  th i s  m a x i m u m  r a t e  Of hydrogenat ion ' w a t e r  gas  and H~ w i t h  a shor t  bibl iography.  273°-450 o. T h e  energy of  ac t iva t ion  o~ ~ae anserp~,~ , ^ . . . . . . .  C ~ '  ~ ~ o  • a . a  ~ h u t a n e a u  u - .  . 

about  16 000 ca l .  I s o t h e r m s  a t  400 ° and  , a n d  ~U.-, a~ m ~  , ~ a ~ - - - ~ . ,  - ~  I . , o col On 6 diffei 'ent  F e  synthet ic  -l~H~" ca ta lys t s  w e r e  de te r -  ~ . 
- ~ ,~ a hea t  of adsorp t len  of  about  35 00_ _ _ . .  ~ a  ~l~ese i so the rms  t0~ether  w i t h  d a t a  o n  the- 

. . . .  ca ta lys t .  . - " " " - : " a n d  N,, a t  200 arm.  p ressure  I so the rms  t a k e n  a t  --189 ° a r e  l inea r  w i t h  respec¢ to  '- .cmh~enme~0ru~inn of C O o n  t l ~ : c a t a l y s t §  a t  - 1 8 3  ° a n d : '  

b0n Monoxide and  Hydrogem:  -Your. s ee .  Chem.  Ind . , -  : be long ing  to different  g roups  in . the periodic sys tem,  as  . Pressure  100-760 m ~ . ,  . . ~ : :  _ .  _ cn787 a n d  f o r  t he  ac t iva ted  adsorl~tien ~ Hj?P22areCa °_ 
, • vpl .  46, 1927, pp. 473-478T;-Chem . Abs.,  vol. 22; 1928, " 90 p a r t s  z o o  and  !0  l~arts Cr :0 , ;  85 p a r t s  Z n 0  and/ 8 2 ~ .  . Application 0f Po lany i ' s  Po t enua i  'J:ne°rY' al~ord a m e a n s  of  m e a s u r i n g  the  a0,som~e a ~ u . u ~ , ~ r e  : 

p. 3130 . : ;  ~ " . . . . . . .  - " 15 p a r t s  V ox ide  or  90 p a r t s  CdO and 10 p a r t s  Cr.-0~: • to the  v a n  tier Wools  Adsorpt ion  of  Gases en I r o n -  f i v e  su r f ace  a r e a s  of  t he  F.e catalystS.  ~ , ~ *  v--.~v~_=~ ': 
. . . .  . ~_,~_~_,,__ _~-~^ __~ ~-~ : '. - : t . ' .  ' ~ a s e s  u s e d m u s t  be pur i f ied  carefully, '  pa r t i cu l a r ly  for  ; :  Synthet ic-Ammonia  C a t a l y s t s .  flour, mA~bslnveo~: appea r  t o  concen t ra te  o n  t h e  ~surfaces. o f  t n e  JS e 

: . . . . . . . . . . . . . . . . .  ~ was  m v e s n g a t e u  a~ a t m e s -  S a n d  ~,olatile F e  comnounds '  Tha  ~, ,~¢oh-r~ nlant" : S~?~9:~1 ~ 5~21935 p p :  2732-2733; Ghe . : . ,  • ca t a lys t s  ' : : 
. . . .  - Pher ic  pressure :  and  i n  presence  of c a t a l y s t s  a t  tern- u roduces  about  :10-~n ~ n ~  ~ -  a ~  ,~ ~ ~n~n~ : ~ e a h ~  
: l ~ . r a t u r e s  Of the  o rde r  of  080 ° A ca t a ly s t '  prepared  " T h ~  P , t a r t  r e n o ~  =- -~=: :~ ' °  "~ w ' T v - ~ g : ~ / ¢  " ' ; p" 2 : ' " . . . . .  

- . - " . - - - - - -  - ~-  . . . . .  ~ . . . .  ~z'~A~ uses as  car.alys~ ~ . - :  
f r o m  a m ix tu r e  of  60 p a r t s  of Co,:30 p a r t s  of Cue,  C u e  and  10% Z n 0  a t  t empera tu re s  of 400°-420 ° and 

- . . : and  .45 pa r t s  o f  MnO w a s  used i n  conjunct ion wi th  a t  p ressures  of 1[0-250 atrm I t  gives a p roduc t  aV 
: . v a r y i n g  gas  mix tures ,  u o n t r a r y  to the  or ig ina l  s tate-  $0.22-$0.32 per  gal.  A u d i b e r t  uses  Catalysts contain- 

*',:~INF;5?-. .... 

/~"~ i ; ~  . . . . . .  ~ : .  ' ~ :  . ' ~ , ' ~ -  . . . .  ~ r x ~ r  P H.  A ~ n  CXXES; M. S u r f a e e - A r e  : 
Potent ia l -volume curves  f0 r  t he  ~dso~tmn~ofN a~. S2~eEasurem~ntu On M e t a l  Spheres  and  C a r b o n B l ~  , 

~ , ~ , ~ : : .  ': A on :a s ing le  promoted F e  synthe~lC -~J :u  ~ ' ~ -  . . "flour P h y s  a n d  Colloid Chem., you oA, A ~ . ,  ~ , . .  
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Comparison of  areas  0btained by adsorption isO- 
therms  for .N= a t  105 ° on metal powders ~vith those eal- 
culated from photomicrngraphs yields roughness-fac- 
tors  in the range 1.1-1.,~. Al'eas determined hy the: ad- 
sorption isotherms for  CS: and fo r  C , H , ~ a r e  20-50% 
lower than thos~ ~btained by ns ing  N_. aS adsorlmte. 
Pel le t iz ing carbon" blaek produces no appreciable 
changes in its surface  area per g o .  

8 2 9 .  E~r.~mTT, P.  H., a.~D HAS~:.x~SS, R . W .  AdsOrption 
of  Hydrogen by Iron:SYntbetie~4.mmonia Catalysts. 
Jour.  Am. Chem. ace.. s o l  57, 1935, pp. 1631-1635 ; ,  
Chem.. Abs. , sol. 80,1936, p. 869. 
Experimental  evidence is presented to show that  the 

two types of ae th ' a ted  adsorption of 1% tha t  occur on 
Fe-synthetie-NH~ ea ta lvs t s  are, in pa r t  a t  least adsorp- 
t ions  on the surface of t e eata].vsts ra ther  timn day 
type of solution wi th in  the metal. The rate  of the ~ower 
t empera tm 'e -ae t iva t ed  adsorption: ( t y p e  A) agrees 
closely with tha t  calculated i~y assuming that  all H: 
molecules are adsorbed tha t  str ike the eatal.vst with the 
observed energy o f  activation,  10,400 cal. 
830. ~ . .  Ca ta ly t ic  I a te rconvers ion  o f  o -p  Hydro= 

gen Over Iron, P l a t inum and Nickel Catalysts. -Sour. 
Arm CbenL S o c . .  vol. 57. 1935. pp. 1624--1631: Chem. 

Abs.,  sol. 30, 1936, p. 369. 

even though radioact ive  CtL was present  in a high c o n -  
eentrat ion labout  5 0 ~ ) .  Measurements of the free en- 
ergy of format ion of  Fe=C and Fe, C show tha t  the direct: 
reduction o f  these earbides by H= to f o r m  olefins Or par- 
affins by hydroearbons wi th  more t h a n  6 C atoms is 
thermodynamieal]y unfavorable. Th i s  confirms the  
t racer  experiments in indicat ing t ha t  the call)ides of F e  
and  Co are not  intermediates in Fiseher-Tropsch Syn- 
thesis. Use of radioact ive O-containing Organic mole- 
c u d s  is useful fo r  obtaining informat ion relat ive to the  
na ture  of the surface eomplexes se rv ing  as interme- 
dia tes  in the Fischer-Tropsch synthesis. Two such ex- 
per iments  using radioact ive EtCH as t racer  base shown 
tha t  ei ther t h i s  c0mpouml or Some s o ' f a c e  compleX-" : 
formed from i t  is capable of acting as  a n  intermediate 
in  the synthesis  of higher  hydrocarbons. Fllrtherlnore, 
about  ~ %  of tile added C atoms tha t  t ransform the C,~ . 
complex to  C, hydrocarbon a d d  to the C h~ file C t ~  : 
r a the r  than to t h e  c o f  the CH~ group of the adsothed 
a lcoho l  I t  seems certain tbat  at  l eas t  orer  Fe cata- 
lys t s ,  and In'obablY over Co, the higher  hydrocarbons:- 
areb~}il t  uP by snecess]ve adsorption of CO molecules 
on  m me ca ta lvs t  surface adjacent  to Some intermediate  
complex. The CO then attaches i tself  to the in terne.  

• Equ i l i b r ium Constant. SOur, Am. Chem. Soc., vol .  
52. 1930, p. 4268--4~5; Chem. Abs., sol. 2~3, 1931, p. 
4-53. 
The equi l thr ium constant K = P z ~ . , m / P z ~ =  for  the  

reaction F e O + H . - = F e + H = 0  was  determined by a flow 
method. A t  600 °. 700 °. 800 °, 900 °, and 1,000 °, K i s ,  
respectively, 0.332, 0.422. 0.499. 0.594,. and 0.669. F o r  
the react ion F e , 0 , + H . . = 3 F e O + H : O ,  K is 1.18 a t  700 ° 
and 2.37 a t  800 °. The water-gas  eonstants~ ealca- 
lated hy eombining these :Fe-H-O equilibrium v a l u e s  
with those fo r  t he  Fe-C-O system, agree excellently 
wi th  cons tants  measured direct ly by Nemnann nnd 
iKohler. 
835. . EquiHbriuni in the System : Co-CO.-- 

CoO-CO. lnd i rec t  Calculat ion of the w a t e r - G a s  
Equi l ibr ium Constant. .Tour. Am. Chem. Soc., sol .  
5-" 1930, PP. 17S2-1793; Chem. Abs., sol. 24, 1930, 
p. 3157; . . . .  
The  va lue  of the equil ibrium e0nstant  K ~ ' C O : / C O  ~ 

f o r  the react ion CoO-}-CO=Co-}-CO= was determined 
bY a flow system at  4~0°, 515 °, and 570 ° t o  be 489.6. 
245.9, a n d  148.4 respectivelY. Combina t ion  of these 
values wi th  the preri0usly determined eonstaut  K== 
H : 0 / H :  fo r  the  reaction (abs. 883) Co0-}-H.---Co-}-H=O ' 
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t ion Ca(OH):-I-CO:~-CaCO,-}-I~-is detailed. The  re- 
sul ts  i nd ica t e  t h a t  the course  of the reac t ion  is  
determined pr incipal ly  bY t h e  l a t t e r  equation, a l i t t l e  
of the H=. however,  r e s u l t i n g  f rom the react ion repre- 
sented by t h e  first  equation.  The  reaction is best  
carried out a t  about 500 ° . The  use  of more s t e a m  in  
the water-gas  mix ture  t h a n  t h a t  corresponding to: the  
vapor preSSUre of Ca(OH)= a t  the  tempera ture  em- 
ployed i s  to be avoided. The  react ion between Co and 
CoO is accelera ted a t  least  e]evenfold by the ca ta ly t ic  
aetion of F e  i n  consequence of  the. acceleration o f  the  
water-gas react ion by t h i s  catalyst .  The effect of 
temperature  upon the equ i l ib r ium ef the water -gas  
reaction is well  represented by the thermo-dynamic 
relat ion previously deduced by Haber.  
839. E.~6LXE~m~0. Fiseher-Tropsch HYdrogenation 

Process. ~ 'o l .  146, 1938, la. 517; Chem. Age, sol.  3S, 
1938, p. 164. 
The  importance of p i lo t -p lan t  operatiou to b r ing  o u t  

var ious difficulties not  a p p a r e n t  in laboratory invest i-  
gation is pointed out. I t  i s  importan~ to keep the cata- 
lyst  at  the eorrect temperature .  Tlic var ions  ranges  of 
fuels tha t  may  be t reated a n d  the  differen t types of 
prodncts obtained are described in detail, nnd i t  i s  
stated tha t  Fischer-Tropsch products  l o v e  n h i g h  ]8[.- d ia te  to forlu momenL, l r i lv  an O-contain ng co uple.,c 

, • : ~ ;  • , • . which izl turn  is bvdrogeaated to remove O alid then gives indirect  values  for  ti le wa te r  gas constant  K = 
" '~ ~ " " ' " " ' ~ " " synthetic production of lubr icants .  Recent develop- 

eaTal~y~v~'~te~;c~lilv~I~'f~f H ~ ° n ~  t~eeS~eLl~tl~;~,~ ' eiataher e sc~pes f ro lu : the  ,urface a s a  hydr0carb0u o~ '  : (C0)(H=O)/ (C0.~) (H:)  t h a t  a~ 'ee  w e l l  with the content. The  pr imary p roduc t s  may  he used fo r  tile 

. . . . . . .  n m n t s  have given greater  e las t i c i ty  to the process wi th  pol~SsUr~tt~re::seO~lra(.t ' nndpresence  of vm:ions.poi - ~-ato~UO~re~eUmtO~n~;~b~{;%l~pl, excou~]m~ng i more valne~ determined d r e c t h - b y  l~eumann and Kahler  • 
~ r ^ ' - ^  . . . . . .  2 p s, oz act*sated ansorl~tion of H= on Fe e i ther  F e  or Co res-1 +~ ~'-' . . . . .  ~=~ ule  .yn.tnesls Over • (abs. 2436). ' .< respect tO the  products  obtained.  - 

• ~ ~ pu~u ,~  ~or uJe conversmn of o - p . I - L  a t  1/nu d:air  ~-~---.~ ^ -  . . . . .  ~ t%~rum Polymer*zat|on of CH~ . ~38. E.AI~%[nTT, P. H.. ]'~E.~DRICK$, 8- B. ,  .kND JSRUN£~.'ER. • . . . .  840 Sxnthetlc LlqmcI Fue l s  ~ ol 161 1940 
temperature.  The low-temperature 0-~ conversi~ n ~:'~- Z~"-"J-*-" uJ~ L~IU [u r i a ce  or zrom the rednction Of cal b de~, S Dissociat ion Pressure of F e  N. 3our..%.m. Chem. " -~--'~'7-" " ' . . . .  ~i a~l.d Pt ,~ a!so ,nhi . . . . . . . . . . . . .  erme(,~a~e.~ : . . . . .  . . . . . .  ~ Soe ; o l  ~ 2  1930 ~p 14~6-17~4 Cbem. Ahs. . -o l .  P" ~ - "  

bzte d by the act n ,ire d adsmp!mu 832;. E.~,,mTr, P. H., a .x ,  Lovr.. K. S. Reduct ion v H v :  ' o4; 1930 p. 2940. - . . . . .  : . . . . .  • 'Stumnary o f  progress i n  the  Un i ted  States in  produc- 

: r~V a n ~ e n ~ t ~ o ~ ;  ~Wa~- :s%[ : rm~e ' . k~ tm?x tu re  i l( synthesis shale re to r t ing :  and  dist i lHug ag r i cu l tu ra l  
':" "10 ~s "e ' ' g ' . ' ~  : '-" • : o o " remidues - . . . .  - - :  . . . . .  

7. . ( . equilibrium w i t h  an Fe-Fe~N nnxture  ~s 30 a t  4-0 " " 
.~o , t  a.~o :~.~ 5 a t  460 ~ a n d  17 a t  '5o5 ° The disgoc a- 841. : - - .  American Synthet ie .  Liquid F u e l  Pro;  :-. . . . . . . . . . . .  ,--- . . . . .  • • " . . . .  - r - ' : 

: Theory for ti,e m u l t i l a r e r  adsorptlo'n of ga~eS On #61 : • • - ~., " • , 1  3~, p. 2 9 . .  : ' k [ " : don pressures of Fern a t . t h e s e  respecti~:e tempera ~ duetmn-:  ~;°L 16m, 1948, p. 398. ~ . . . . . . .  . 
ids  (abs. 389) Still appears  tO ~ie ld  r e l i ab le  ~'alne~ f o r  : :  z : e :~  p~'epared from act iv e b!italysts decomposes mm'e :  ::!~ tures are Calculated to be 4 250 4.300 5 400, and 5,600 Review of  Un i t ed  S t a t e s  p l ans  for  developing a syn- ~ ! 
,the surface area o f  Imrous and finely ~liVided soiids : ~a ~ l : , y~na n  t h , t  prepared from ra ther  i!lactive c a t a :  a t m .  " . " - '  . thetic fuel  /ndust ry .  - ~ . 
, . uo~u-u  aecoroin o ro HaI~ v (ab~ 13 "e a~.~.,~.~ ~:~ ~ t~  ~ e  ene, ev oz activation of the deeom ~ ~ 837. ENGELItARDT, A:: [Recover~;: and Cbemieal U t i l i -  - -: . ' E P I F ~ s K i I ,  P . l ~ .  See abs. 804< : ~ , ~e . . . . .  40, ]t 1 . . . . . . . . . .  ~ .,',~,,~- - -^^ - " ~ .  " 1 o.it ioa is " 

. . . . . .  ~ co,tabu cal. ,=ices rates ,qnd na ture  of th, . the  assumPtions:of  the theory are va l id  h%u a,la ~=o . ~ ,.=a '! zation of Gaseous Hydr0carhons From Fuel Bene- 842. EPSTEZ~, S. Al loys  of I ron  and Carbon .  I. Con- :- 
. . . . . .  reac t  r ap id ly  to fo rm .N= ~ over F e  catah-sts  a t  - ~ g  h0n  and decomposition of the ni t r ides f ro , -  ~h£'~.: " ' 'uc: a ~ ' |  ficiation and Motor-Fuel .Synthesis.] .: In te rna t .  . s t i tut ion:  McGraw-Hil l  Book Co. ~New York, 1936, 

500 °, contrary to previous  eone lus ions : ( abs  1 6 8 9 i -  F e c a t a l Y S t S '  • : .: : - - : : ~ ' " n ~ U s  : iY:~,j.(| . :  C0ng: P u r e : a p p l .  Chem., 10th Coat ,  R.ome, 1938; 4 7 6 p p  . . 7 - 
: S*=ngly promoted Fe-synthetic-NH= ca t a ly s t s  "rapidl'x: 833.  E.~fX[ETT p : ~  i n n  SHULTZ .~" ~ " " "  :~'~| Brennst0ff, Chem. vol. 19 103S pp.:29,-304;  Cnem. ; ERcoLE R S e e a b s  2401a, 2 7 0 6 c .  - • 

cam~yze t o e  reaction:H..{-D==OHD a~ =-:195 ° ew;. t h e  S~'stenr" Carh'~-'~.2-~: . . . . .  , ~  ~. :~:;qt*idorinm in ~ : |  " " Abs sol  32 1938 'p 9 4 4 4 . .  : : : : ' : - ~  ~ ' A " .x- ' ~ ~ ,  b .~ , :T~o ~ " 
~ Oug~l D= does not remove H.adsorbed at --78= or:.100 ° , I=lydro-en Free-Ener~°~/:Chan=~ ,~ ~°~Df~l~t 0xl,.de- , ~,l. : Address deals with the~ourees and relative amounts . ,h~ .~v,fl*g~'~i.~ nf T~ieber Hydrocarbons i~rom Water 

' *~um t**e snriace al: --1.-,5 ° A.dso , , . ~ • - , e. .  , ~-- -..r ...~ ,l'teacdou ; ~ : . -: . . . .  , ___ ~.. . . . . . . . .  = _ . c l n d t o ~  . . . . . . . .  ~-':" " . rp t lon measm'en~ents - . C o 0 + H . - = C o + H , 0  and the Rea0tidn e ~ n _ ~  n ....... ~,: , |  of gaseous hydrocarbons-methods  of their  rec0ve~y, - n , o  -T-ur Soc rhom Infl  so l  47-19~8 N0 3 o n ,  
: .  ~nn , ,  w~ ~ , - ,  ~ : pe of achva ted  adsorp- _ : CoO. Jour. Aln. Chem. Soc., sol. 51 ~9 ")~ ~-- -Cad : ~:~,|.. - and poss,bfl~tles of uhhzat lon.  ~eeause of. t~le s h m t  : 2 1 : 2 2 3 T -  Chem. kbs. vol.  22, :1928, p. 3818.. 

- ~ " 2 . . i ~  . ~ , , p u u , e  oz oceurrmg-rap~dly,  a t  --195 ° 3 2 6 2 ; C h e m : A b s  sol  o4:1930 , : v ~ 2  ~ - ~ ' * ' ~ ' ' 9 " ~ - :  . : "~ |  -: contact t i m e ' i n  the benzine: synthesis of F ischer -  9 , . _ ~ . ,  - .  . 
: . w~*wunuorPu0n measurements  using nornral Cr,  ,~R ~..'1~ :m.i • . " " - ~ g *" " '~. : 7,~:¢. q~n~oh  ,~lafin~o hvrlvnenrhnns are  formed Af ter  re- , A con t inua t ion  or ~ t v i n ' s  experinlents (ads; ~ ) .  :.: 

. as radioact ive CO indica te  t h t t  Fe  ~v ,  rh~+~. ~,~ - e ou3eet %x as  to determine a t  several  temn~ra :">Z| ,~vol ' 4~, "n~n%~ee fh= .n,,+nn~Hnn flf th~ svn  F r o m  the experiments  v,-ith different  unpromoted eat--  . ' ' "~.. . . . . . . .  ~-,,~= cam, . tures  the e " ' ." • ~ .-----: ~-:<-: ~,~.e over ~ e  c . . . .  y . . . . . . . . .  ~ . . . . . . . . . .  . . . . .  - _ . . . . 
lys t s  behave as though ha l f  the surface w-~ ~^,~- ~ ~ ^ ~qmhbnum zaho of H-0 .  H. n t he  nre~enee' ~ ' ~ |  " '  tl~o~ . . . .  ~ . ~ . ~ . : . - m , ~ . ~  i s  ~ follows" CO ~9" 3N alysts  a t285  ° and with a g a s m L x t u r e e o n t a m m g  equal  
geneous and ha l f  heterogeneons. The --~ . . . . . . . .  - ,  ~ • ~.ou, reduced by H= a t  the temperature  desired ~ ~ .  = r : ~ o .  ,~n ~a ~. "~= ~a. e,_r4, n e.. ,~ ~ ~ 5-~1.8" p a r t s  o f  CO a n d  H=, a Co-Cu-ZnO catalyst  appears  to : 

% were made bv covering pa r t  of the su r fa~ '2~v i ' t '~=~[  s was  s un]ected to va r ious  mixtures of H . -uH 0" a n d  Ii~';:|  : ; ' 7 ~  ~='  - ~ ' ~ - ~ " ~  ~ - ' ~ ' ~ , ~ ' ~ 7 , '  ~- ,"~ '~- , [~ ioz]~ndi t ion~ b e  most  sui tabie.  Af ter  t l l e  i n i t i a l  period / t s : ac t i v i t y  
,~ . ac t ive  CO and the  remainder  wi th  n~,.mo~ r,~ . . . .  gases were analyzed for  H an,1 vr ¢3 : ~ : ~  ~n~v~ ~,+ ,~,~l~ ~ a  ~ , , o  ~e m ~ , e  ~n n "tion was very constant  eausmg a contractmn of abou t  o 0 ~  . 

. ' t empera tu re s  and then  :colleetin~ and nn.qlv~.~,~ ~i~ second cata lys t  was prepared by reducin~ co ,0 ,  to ~ . :~j . . :  ]. ~ d ~ - - . ~ ,  , ,  .~o,,,~ hv~a~,~,~hnn= w~th O Or more  for  several days  continuous o p e r a t i o n . - A  C o - C u p ,  h0= 
evolved CO for radzoaet ivi ty  as the te rn-e -2"  . . . . . . . .  ' : ~ ._ ~ q u l h b r m m  was approached a t  each temr~ra- :.¢~:#:~L~<.:~ o. &+~,,o ~,~-o , , ,  ~r,..on~2 ~ + ~  ~-,,1 a "rofluct ; t he i r  cata lys t  gave  nearly as sa tmfac to ry  a:performance a l -  

• s lowly raised ~ " . . . . . . .  a ~ ~ure zrom both the 13[=. and H.0 s ide~ ~. modification ~;~l~|:' 7, ;,~,~'2;'.~..';~'.~-'~,$,~:'~,o'~?~'~::~.~.~'~¢'ao~o~ ,mr : t h o u g h  less o i l  and :m0re  H:O was  formed i n 4 t s  p res : - :  
831a" " i%fe~,h~ .... , . .  : ,  : _ . - z ~ae flow system of Pease and Cook was  Used The ~-:~: ~ : ' ~  • f l , ,1.~,  . . ~  ,~ . . . . .  ~ h , n ~  ~ o o  ¢,.,,;, ~ hnn, , r i t ies  enee The oi l  _yield was h i g h e s t  wi th  an unpromoted 

: . . . .  ":':..7"~'--." H - - - - - - ~  ~ u a i e s  o~ ~'iscner-Tr0psch : ; ra t io  H=O i H= a t  335° "wa 5 + - -  ' . o _ r : :~-~%%;~ :~ : : : .  . . . . . . .  y s.~= . . . . . .  Y . . . . . . . . . .  ." r - "  . . . . . . . . . .  • . . . .  ivi  " i " a t a l  st- Synthes,s.  Proe 3d - . . . . .  - o  S ~ , o ,  at; 4 0 0 ,  6~-----1 ; a t :  ~d,~ ~.,:::. . . . .  , Co-On catalyst ,  a l though t he  ac t  ty of th s c Y 
" ~h~" - :  . . . . .  u _W_orld Petrol  Cong., 1951 • Fuel  51o , 57.0--+0 3" and a t  570 ° _-"m ~.+-o o a ' ~ o  , ,~x . ,<~.,~ ,, : ~]NOEL1~AnDT, F. See abs. 1947 1951, 1952, 1953, , ao,~o,~,=d r,n.~t r , n | d l v  A CO-~,u-C~0 ca ta lys t  ~ave ,  

o z 1;~.5 abs 1299 Fue l  ~ol 31 1952 reaction (300 H H "~ ~ ~ 1 9 5 3 a ,  1 9 5 5  1 1 t al  : " n 370 ' - " ' - " ' " " ' ' " - + -'-~ nO+Co Was calculated as --~ "73 ~'~>~-~::~' . . . . .  • ' " ' " ' :  " t he  lowest  y ie ld  of:H.O and: a f a i r  yie d of oi bu - • 
• . m . . . .  -, . - :~. . . . . . .  : - :-- : eamrres- all--,, w a s  calculated as - -1  646 calories as - .,~:::~:r~;~- 838. EZ¢GF.LS W H [Product ion of Hydrogen by t h e  though the: i n i t i a l  ac t iv i ty  of '  t h i s - ca t a ly s t  w a s  the 
: . . ~x.acer experiments us ing  Fe=OU. lead to the eonclu- : compared w i t h - - 3 0 0  calories ca lcu la ted  f r o m  ' th-  :~'~9~)~.:" :, In terac t ion  of Carbon Monoxide 'and ca lc ium By-  . , r ea t e s t  i t s  ac t iv i ty  decreased ahout :as  rapidly  as t h a t  ~ • 

s lon_tl~at m o s t o f t h  e hydr0cal.bo n syn thes i s  over Fe'and ' .  : h e a t s  of. format ion:  of C o 0  a n d  H.O X-ra,, "nboto ~- ' ~ [ ~ ( ] [ :  droxqde and  Acceleration of the  Water-Gas React ion " ~f  the C o ~ u .  Catalysts  suppor ted  on sil ica gel w e r e  
: =,:~_..yauuypm does n o t  occur through fo rmat ion  of me-  graphs  indicated t h a t  a t  500 ° H=0 did" not  fo~m~o=0,  ~=-~|:~"~ ': :b~ Means of Ir6n.]  : Jour :  Gasbeleucht., s o l  62, 1919, as active as  t h e  c ~ - ~ n  ca t a ly s t  0nip in  :1 instance.  . 

, r o m e  earmoes as Intermediates  Adsorpt ion experi from CoO. ~ S F ° ~  fo r  the  formation Of '~o n ~ ,-- " ~ - -  P'p 477-483 : 493-500"* Chem Abs 'sol 14, 1920  p; I n  th is 'connect ion t h e  impor tance  of  t lm re la t ive  pro- :' 
• : amenntSo~%%ge~t_tllatth, e c a  rb idesby themse !vesp robab ly  . and O= w, as calculate d as.32,050 Calories and ~h'om ~; '~:":: ;" 599. " ' : . " l i 0 r t i o n s  of ca ta lys t  to suppo r t  was shown. T h e "  

recomme~dedC%~salyS~en.s~'~i.e:se::radoi~active C~.  i s  ~n*~' ~or~l /~ . l r~g sur-e-°f 0= i n ' e q u i l i b r i u m : w i t h  CoO : ~ : : - ~ : :  :: t!]ngels ha s  in+estigated the conditions ~mder w h i c h  optimum t e m p o e t u r e  for  the^formoatlo ~ o f  l i qu id  hy- 
. whether  or not th is  - a s  can ~] . . . .  :- . . . .  =p~rca.m.mg T r a n o f ~ . . . . ,  ~*w : was eammated  as 0 . 5 X 1 0 - '  ram. ' ( : ~ ' ~ ! :  t he ' r eac t ion  between CO a n d C a ( O H ) =  wi l l  best  serve : ar0caroons was  round to de z~u*-'/mU* zor cne uo-~.-a= 

hydrocarbons dur in~ynthe~. -~  ~ ~-~,_.~¢.[~u m~o mgner  a t  o ]~"~2=~ '~"  0~ aexagonal  to cubic Co takes place ~. ~ ~ : ' ~  f0r the technical  production of H=: An inves t iga t ion  AhO= catalyst .  ~ Above 290 ° CO= and  Ctt~ are the  cmef . 
ea÷-~o** *',---~ * ~ ' -  s ~i~. ~ u ~ s  on r e  and Co " ~-~, --dun . - 3 ~ . - ~ : / t .  with ~ a  ~ , , , ~ a  ,e  aorormininv whether  the course ur0duets a n d  below o.230* no reac t ion  was observed. A n  

• - ~ o ~ o  d . c .  , ~u  L .ua , .  i n  " • - . • g~ . " : ' -  - - ~  v = = . .  . . . . . . . . .  o - ' - 
th~ ,~ _ ,  . . . .  _ . . . . . . .  .sY~.mesrs fewer than  0.1% o f  .834. ---:-----. E-ui l ibr¢-  ~-'* . . . . .  ~ . . -  ~ :.f~:=~.?~r. ~: of the ro~httnn fa r  the* nroduet i0n of t~- iS renresented excess of  H= in  the in i t i a l  gas  mix tu re  increased t h e  

• u~,u uae n lgoer  uyurocarbons came from • ~ l run z*~ urogen uxygen :~ ~ ~ . . . . . . . . .  d 
. : : ~" ~ "  CH,, System.: : I n d i r e c t  Calculation 'of: the 3Voter ~ a s  ~ : ~ ! i , ! ~ : . : :  by the-Teq-ua~:~-o~-]35~_fi=0-~H..+C0, 0r by t h e  equa- t t :O format ion,  while an excess o f  CO rapidly decreaSe 

, - ' - . A L '  ~ / I ~  . - . . . .  : . . . . . .  : : : '  " . . . .  . . . . . .  , . . . . . . .  

" i . . . .  



1 1 0  OF FIS62KER-TROPSCT[ S~T]KESIS A_A-D RELATED PROCESS~ 

. . . . . . .  t h e  a c t i v ~  Of thgbata]ySt .  The  gas  veloci ty exerts a CO the yield of  I]quid C.H:~ waS: 60-70 ~c. put- m ;  gas. 
marked  influence on the-yield of  products.  The  opt2- The  exper imental  d a t a  sa t ie ty  the  equations, .4. = a J  r 
m u m  space velocity for  the Co-Cu-ZnO catalyst  was  (b/uo) ,  U~ = CUo - -  b, ~r = AUG = aUG -{- b, where  n~ 
about  120 voL of gas pe r  hr. pe r  un i t  voL of catalyst,  and  u~ ~ volume velocity of  gas  enter ing and  l e a r :  
84~. ERD~LTY, S. [Production of  Liquid Fuels  F rom ing, A = contraction, rr = capac i ty  and a, b, c a r e  COn: 

G a s e s . ]  M a g y a r  MernOk-EpiteszegyIet K~zlOnye, stants .  These resul ts  indicate  t h a t  the  reac t ion  is of 
vol. 62, 192S, pp. 73-78 ; Chore• A b s ,  voL 23, 2929, p,  zero order  on a ca ta ly t i c  su~fface of  the  f irs t  kind. T h e  
2010. capaci ty  increases wi th  increasing s t reaming velocity; 
Summar iz ing  description of the  methods of Fischer this  fac t  indicates t h a t  the adsorpt ion of  the  react ion 

and the L G. Farbenindustr ie .  . . . . .  products  depends s t rongly  on the i r  par t ia l  pressures;  
g rea t e r  s t reaming veIocity increases  the  surface  avail- 

845. EnD~A~X, B. Production of  Methane F rom Car= able for  reaction. 
boa Monoxide and Hydrogen.  Gas World, vol. 55, 
1911, pp. 195-197 ; Jour. Gasbeleucht, vol. 54, 1911, Ens~ov, N.I. See nbs. 798, 802, 802b, 802c. 
pp. 737-741; Chem. Trade ~our, v01.49, 1911, p. 175; 850. Es~uEts, A. [Conversion of Carbon Monoxide: 
Chem. Abs., vol. 5, 1911, pp. 361S, 3726. CO-{-H:0=C0.~-{-H...] P ] y u ,  Voda zdravotni  Teeh. 

uika, vol. 17, 1937, p. 170- Chem. Zenrralb.,  voL I I ,  
Commercia l  process ( the Cedford gas  process) is  1 9 3 7  pp~ 14S6--14S7- Chore" Abs vol 33 1930 p. 4763. ' desm.ihed of convert ing w a t e r  gas  into CH, as fe l l .ws  , - - - , . ,  

CO-}-3H:=CH,-{-H:0. In  pract ice  it  is necessary t o  Fo r  this react ion there  is a definite proportion of 
use  6 vol. H= : 1 .CO. A w a t e r ' g a s  eontaiuing 40% CO, wate r  vapor  t ha t  gives tile opt imum yield. The  intro- 

• 4% CO.-, 52% H..,, and 4% N.- a f t e r  going through the duetion of superheated s team increases the  amount  of 
process contained traces o f  CO and  CO.-, 307~ CH,, 62% wa te r  vapor and thus  improves  the  effect The  temper- 
H-_ and 6-7% N=. The total  Cost was  3.5 d, per 1.000 a ture  mus t  be main ta ined  within nar row limits.  The 

• eu. ft.  : eonversioli is r e ta rded  not  only bv the reaetiou products 
8450. E~nSn u .  KO~L~.~ P a t e n t  :Report. Vol[ 5, 1052, but  also by au excess of one of the react ing subsrooees, 

pp.  5S5-5S9 ; Chem. Abs.. vol 47, 1953, p. 290. tha t  is, the wa t e r  vapor.  The  opt inmm eonceatrat ion 
of  sterna a t  a given tempera ture  can be calculated from 

Lis t  of G e r m a n  and foreign pa ten t s  on the general the relation ":(lO0--q : I O 0 ) ~ W ' = Q ~ - - Q , - } - Y ( ~ A - - B ) - } .  
: subject  of c o a l  and oil production and  manlffacture. ( B , B ' ) X .  Here  q = t h e  perceutage heat  less in  the 

846. Ean.n*Exz~0. V. Y...~.xn 5I]II0SHXICI{EXK0, G.-K. reaction SlmCe y = t h e  the rma l  e pac t y o f  rl e ap- 
[Thermoan th rae i t e  and file Chemical Indas t ry , ]  pa r a tu s ;  W ' = t h e  theoret ical  h e a t  effect of the reac- 

• Coke and Chela, (U S, S R.) :  No 2, 1939, pp. 41-46; t ion;  O~=hea t  of the  products a f t e r  the reaction at  
K h i m . ' B e f e r a t .  Z h u r ,  No. 8, ~939, pp 90-91; Chem. the fiual t empera tu re  of the process]  Q , = t h e  heat :of  t l :  

• : Abs., vol. 34, 1940, p. 5025. the reac tants  before the react ion a t  the initial temper- ,:/: 
D a r i n g  t h e  production of thermomlthrac i te  iu the a t a r e  of  tim r e a c t i o n ;  Y = t h e  thenret ieal  percentage ::" 

i Miroshniehenko:furnaces u p  to  2 0 %  Of ti~e anthraci te  : completion of the react ion ; B = t h e  lnolecular Specific 
is gasified. By blowing Wkh steam-0.-  or  a i r - s t e a m -  ' h e a t  of w a t e r  a t  the  final temperature ' ;  B ' = t h e  m01ec- :: 

. ~ O:, tim c0nteuts  of CO ,~nd H:  c Ul be increased r ,  yield u la r  specific h e a t  of  w a t e r  a t  the ten}perature of  #team 
a gas suitable for  the  synthesis  o f  NH,  or of M e 0 H .  en te r ing  the  fu rnace ;  X = t h e n i o l e c a l e ~  of Whter vapor  ~ 
Combined pr0duetion of tbe rmoan th rac i t e  and gas for t o  be addedi  and  A ' t h e  molecular  specific h e a t  o f  
t he  synthesis  lowers the c o s t . -  : : CO.- a t  the  final r e n ~ p e r a t u r e . . . :  . 2 i  

: : :  : : : : E~zxs~,n, A. 8ccabs .  2782. : : 851. EszzvxL, 3. Gasification0f'L'ow~GradeFnelsfor 
" 847. EnKKO, E.  0.  [Liqaid.Fuels . ]  Suomen Kemist-: ": . t h e  Synthesis:of  Gasoliae and M e t h a u o l  Coal Car-  

. : :  ilehti, vol. SA, 1935, pp. 103=10S; Chem. Zentrnlb,  benisa t ion,  vol.: 2, 1936, p. •222; G~nie e ivi i , :voL:i09,  : 
Vol. I,  1936, p. 1152: Chem. Abs., voL 30. 1936 p. 265. 1937, pp. 405-407 ; Chem. Abs., vol. :3I, 1937, p. 8SS4: 
Survey of  synthet ie  methods  for  the production 0f Phllipon gas producer  and  the  instal lat ion a t  Saint 

liquid fuels. ::: . . . .  .. E t i e n n e  ~/re descr ibed.  Tes ts  Were m a d e  in a slnall '} 
• : :" 8 4 8 .  E,E~s~r, F . . -k; :  Equipment  fo r  High-Pressnre Re: gasfi~erOfdr~o~Cer,thterenl~ig 100:-150 kg- per  :hr., On a 

: : • : act ions:  Ind; E n g  Chem,  vol. 18,19-0,  pp. 664-669 . • g . ~ e co l ' e  'ies of  Bouches-du-Rhone. A 
" - : : Chem .  a n d  Met Eng v o l :  33 1926 pp "413-414": . s lag suitable f o r  Cement manu fac tu r e  a l l  i ron contain- .~ 

. . . .  Chem Abs vol 00 19~6 n o76~ ' : . . . .  ing less than  0.10% S, a gas  p a r t i e u h r l v  'tic z in C 0  ~J 
-: ' :  Sketches and  b~[ef" dese'd~'~tlon "- • " - _  and H, and some t a r  were  ohtained.  ~esn l t s  indicate !~ 

: "  , high-pressure  (~0~-1 000 atl~ ) eq°ii~vamt0~Sr~:C::r°l~ " t h a t _ a n y f u ~ , :  m'ude, carbonized: o r  semiearbonized, .~ 
- ' ' -. " ca oe u~ea ~o proouee a g a s  suztable fo r  tile manu-  ~i: 

or  exper imenta l :work .  The  a p p a r a t u s  descrthed has  " f a c t u r e  of M e 0 H  or  =as011De Ada~ta t i0n  t o  la~ 'e  - :*~ 
: been opera ted  sa t i s fac tor i ly  a t  t he  Fixed Nitrogen " ' ,  - " - .  - ~ -- p ,  , 's  ~ 
: ' R e s e a r c h  Labora tory  Wasl{in~+-,, r~ ~" 7v~,: ~ ,  s e a m  proaneuon ann  means  of  redue ng costs a re  dis- :~'~ 

" m e a t  described includes ~nate~i'als ~h_v'dran"l'ic p~mp': cus~d.:,~.Sa~gesti°ns:f0rusingthegaSt°mal;egas°l!ne :~~-} 
. . . . . . .  , eu~ ann a a r a w m g  Or equipment for  the  manufac -  i~ deadweight  gage, converter  head,  electr ical  connection t u r e  o f  MeOH a re  given. : ~ - - ~ .  

- tubing and connectors  gas-circulat ing pump,  magnetic 
: .  " : pressure~regulating v a l v e  :and high-pressure relief ' : E T a , - - . :  gee  abs. 3728. ' ' ' ~ i  

: valve.  - : : " '852.  Eficx~, A:' iCon tac t  ca ta lys is . ]  'Naturwissen -~ 
. . . . .  928. schafthn, vol. 30, 1949, PP- 4S-53, 74-81 ;  Chem. Abs., ~'. W e  abs: ~'~~ '~ ~ 

: " : En0FEE~ B V.' ~'eo ab~ 1 8 0 6 : ' :  " ~ : i:vol. 44, 1950; p. 3 7 7 7 .  ~ : : : :  -: ' :  
• .... 849. En0z~sm,, B.  V Ru~'zs0 . ~ ' P  .4z~D voLx"ov' A ~ - . k  Rev iew deal ing wi th  genm'al  principleS,:deliydration i ~'~ 

- ~ . [Kinet ics  of  the '  Catalytic Red~zetion to Hv'd'rocar] and  dchydrogenation 0f alcohols on me ta l  oxides,  and " ~  
i .:. i . b o a s  of~Carbon Mpnoxideby  H r d r o g e n  on a Cobalt- i !hydrogenat ion  of unsa tu ra t ed  hydrocarbons On meta l s ;  

- : ; :Thorium : Catalyst .]  : Aeta 'Ph~sicochim:  U~R. S S m any curves and tabuta ted d a t a .  . . . . .  ; 
Vol, 13, 1940, pp. !11-122 (in G e r m a n ) ;  Chem. -~bs:~ . . . .  852a. " . [Hydrogenat ion:0f  u n s a t u r a t e d  Hydr0-  

. ~ : vol. 35; 1941, pp. 1 6 9 0 - 1 6 9 1 . .  - ca rbons  o n  Nickel Contac t  Catalysts.  L Adsorp- 
i : : Kineticso of  the reactiOn nC0  +_ -°~iH,. = C.H$~ ..4- , ,~ . ,~  . . . .  tion Of Hydrogen on Nickel:] Z t s c h r .  Elektroehem.,  

a t  . 00  ° were  studied on a Co : T h  : SIC.. ~ 100 : 15 : • vol. 53, 10~9, :pp. 285-290; B r i t i s h / t h s .  1951 I A P. 
100 ca ta lys t  prepared  b y  t r e a t m e n t  of t h e  ni t ra tes  ( 52. ~ . . . . .  

: . wi th  K:C0,,  addit ion of ethyl or thos i l ica te  and:redue- : Adsorption of  H .  on Ni powder  is invest igated a t  con- : 
. . . .  - t ion @ith H~ a t  4 0 0 ° :  Wi th  ca~'efully purified H ,  and : s t a n t  tern e r a t u r e ' a n d  al§o a t  e0ns tant  pressure The  

differential e r - i n t e r m e d t a t e  -heat  of_ adsorpt ion is de- t i o n  continuously on unpurif ied wa te r  gas  f r o m  a good 
I re t ra ined ealorhnetr ical Iy .  The  results  agree  w i t h } h e  grade  of  coke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sssumption tha t  H:  iS dissociated and is adso rbed  in Evs~ov ,% ~L S. ~ c e  abs. 306. 
the n t0mic  state.  T h e  adsorpt ion velocity is detm~ 858 .  Ew~zm, R. H.  Calculation of  Chemica l  Equi- 
mined. The re  a re  2 m a x i m a  in ' the  adsorption velocity l thr ium a t  High Pressures .  Ind .  Eng. Chem.,  vol. 32.; 
isobars, 1 a t  about  200 ° abs. and t h e  o the r  a t  about  1940, pp. 147-153 ; Chem. A b s ,  vol. 34,1940, p. 3158. 

ing, and t h a t  the ac t iv i ty  therefore  a l ters .  The  hea t  
of adsorpt ion decreases re la t ively  s t rongly wi th  in- 
creasing cover  density.  
853; EVe~E~, A ,  ~,~D Hv~-s.~Ax~, W. [Calor imetr ic  

Study of  Physical  and _a_etivated.Adso~tion of Hy-  
drogen on Nickel.] Ztschr .  physik. Chem., vol. B 
44, 1939, pp. 103-11z~ ; Chem. Abs., vol. 34, 1940, p. 666. 
H e a t  of  adsorpt!on of H.- on Ni was  s tudied ealori- 

metrically, 20?-273 ° K.  DesorpU0n was  also m e a s m ' e d  
in t h e  s ame  t empera tu re  r a n g e  with a hot-wire lnauonl- 

S ta r t ing  wi th  the  3d l a w  o£ the rmodynamics ,  t h e  
genera l  expression for  equil ibrium constants  is d e r i v e d  
and  applied to the  synthes is  of  i~Ie0H f r o m  CO a n d  
s team.  Fugaci t ies  and  ac t iv i ty  coefficients a r e  re- 
viewed, a n d  Bertheloffs equation of  s ta te  a n d  a new  
modification of  the  van  de r  ~Taals equation a r e  b rough t  
out. The  use  of Raoui t ' s  l a w  in calculat ing high-preS- 
su re  equilibrium in the  manufue tu re  of  M e O H  is  in- 
dicated . . . .  : 
857. EwExs,  R. V. G. Constitution of Gert'dn B i n u - :  

clear  Metallic Carbonyls  and Nitrosyls. Na tu r e ,  voL 
16!, 194S, pp. 530-531; Chron..4~bs., vol. 42, 1 9 i S ,  
i), 4~84. ' : 

eter. 2 hents of activation for desorption were de- :Discussion of the resunanee structure proposed by 
tooted: 1 corresponds to 14% of the adsorbing centers 3"ensen and  Asmussen for  Fe. .(C0), .  A cova len t  Fe -Fe  
and a m o u n t s  to 9-10 kcaL per  tool: the  other  ac -  l ink i s :p re fe r red  0 n  the  basis Of X- ray~and  d i a m a g o .  
counts fo r  the  r ema in ing  S6% and is 1S--22 keal.  pe r  ne t i c  da t a ,  ns well as  color ( s e e  Powell and  Ewens, 
reel. T h e  bea t  of a d s , r p t i i n  i creases l inear ly  f rom a b s .  2736). S t rnc tures  of a similar  n a t u r e  a re  pro-  
4-21 kg.-eal, pro' tool. Tim van  der Waa l s  hea t  Of ad-  : posed for  Col iC0) , ,  Fe nirrosyl comlmunds, Fe  (N0)_-X, 
sorption is about  800 enl. pe r  nml. aud depends strongly where  X is SK, Cl I ,  S~..H~, S e ~ .  or s=oJ[ .  
on the  densi ty of cove rage  of the surface.  Low- X 
tempera ture  nmue l  effects eonld no t  be detected:  z /  

E~x.xS, G. M Scc  ahs. 3657. : : " ( O N ) = F e - - - - F e ( N 0 ) =  ~ 
854, EvAxs,  H.  P., ,~xo H ~ s ,  A .  Graphi t iz ing Be- ~ - - / ~  - 
. . . . .  havior  0 f  i ron  Carbide in  P n r e I r o n - O a r b o n  -Alloys , X : :.: ~ 

in t h e  Crit ical-Range. Trans .  Am. Soc. Steel Trea t -  • 
ing, voL 11, 1927,.pp. 6;}1-707: Chenl. Abs., vol. 21, - - - .  Scv:abs. 2736. 
1927 p: 3S7S. ~ :. " : E u u G  ;K. See  abs. 3324. : 

' Fe~-C alloys Of l igh p{irit'y h a v e b e e n  grnphit ized in  : : 858 Exi~za, [Pliotochem[c-al Decompositi01~ Of I r o n  :- 
the presence of a c o : c 0 ,  gas  m ix tu r e  a t  a pressure  Of Pen taearbonvl : ]  Ztschr .  p h v s i k .  Chem., vol. 144 A ,  
5 atm.  wi th io  the t e m p e r a t u r e  interval  1.292°-1.S75 ° - 1929 pp: 1:21;: Chore: Abs. : t e l  24 1930;  p ,  553: .... 
.F. Fe~G in .Fe-C a~oy~.~l~]egl,~ln~riltlY ell~du~Ost~ie~il~.v: Eyber  h a s  investigated, tbe  absorption spect rum o f :  

a b m t  -.3c/o C s t "  ' ". I ' " : . .  : hexane:solut ioos  of  Fe(CO)~ and finds : s t rongabsorp- : ;  
• 1292 o ~ .  and  above 1,,,62 ° F.  m the presence of t ins tion be low ' abou t  4,600 A. l~. The de~0mpositi,m , f :  

C0-C0= ~as mix ture  when  it  is applied a t  n pressure +he  Va~or b ~ radia t ion 0f  wave  length 4000  ~ U 
f o;a tin. -- : : ' - .  : : : : has  been studied.. A quan tum efficiency of  2 is found: ~ : 

E ~ x s ,  R . M .  8cc  abs. 763. ' This  i s  explaiued bY the  postulation of :the f o r m a t h m  - 
865 E v ~ x s  R M ,~xn Nzw~o~ W L H v d r o " e n  of  an  ac t iva ted  molecule t ha t  reacts w i th  a n o r m a t '  

~ o m "  ~ t e r '  G ~ s  i n d  En ~ :Chem '~'ol 1"S 1~-~6, molecule to give- CO a n d  Fe.(CO), .  Fore i ,m -ases  
, ~  o-I3 517 Chem Abs vol °0 19°6 n °°4"~ (C0-  A N. and CO) inhibi t  the-decomposit ion" a d e -  : 

. i  Cataly~ts  for the  Booths. 6 r  "eat}Hvtie. w,l ter  gas '"proe- : activatmn: of the exmted, molecule may. be. the  reason. 
ess f o r  H_~'pi'oductioii :by.: thteracting the  C 0 . 0 f  t h e  ~ : "  . ~ { C 0 ~ / d t ~  K,(T,,,,~) . . . . .  L 

ii: water gas  wi th  steam: ( and  la te r  removing t!m co-- thus  : : . . . .  ~ ' . ,  :-1-}= ( ~ / K ~ _ ) , [ ( G ) / ( V ) ]  ~ ;. 
formed) h a v e  ~been s tudied  in detail. :Wi th  an  oxide ) whe re  (69  is foreign ~as a n d  ( G )  is p e n t a c a r b d n y ! ~ .  
catalyst containing 97%-Co,  29'o AI, 2 n d  1~7~ :K and satisfies t he  data .  ,:0:, i f  present,  a l ters  the  reaction. ~, 
a Space Velocity pe r  h r .  o f  1,000 at '  450 ~ !'and a t  350 ° ~ Tlie ~'apor-pressure cu rve  f r o m  --14 ° to  + 2 0  ° h a s  bee~:: . 
the % CO in the  d r y  effluent gas was  reduced to i;1-:.'" de te rmined  . . : . 

-) ' and: 0 3, respect ively these corresponding t o  the  equi ~ . : 
::: libri~im Values. : 'Subs t i tu t ion  Of t h e  Co, pa r t ly  or 859. E ~ . ~ ,  L : [ A u t o m a t i c  Adsorpt ion B alanee.] 
~::,::wh011y, b y  Fe  produced:  on ly  sl ightly: ' less efficient : ':. Jour.  chim. ph~vs2 V0L~47, 1950, p p. !04-107;  C h e m .  

~-DS X Of -l~ J.UOU p U~O ,~ -Catalysts T h e  CO c a t a l y s t s  a re  slowl~ poisoned even ' • , , " . " :: : ' 
~ : .  by small  ~inantities of H~S, CS,, or COS~ so tha t . ca re fu l  - • Deta i l s  Of construction • f o r  a sensitive adsorpt ion b a L  
~:.i~Purifieation Would be necessary:  in oi~ration,  b u t  the.  :: : ance capable of autom{Ltical]~ recording an  d pl0t..tlng a:~ 
~ Fe'eata]ysts  a re  less sensi t ive and probabl~ could tune- curve  for  t he  r a t e  of adsorption of a gas by  a solid. .  ~ 

860. Fknaa,  A: [Na tu ra l  and Artificial Minera l  0i ls  fuel.  ,The:coal t a r  Serves a s  a basis fo r  diesel  and  fuel ' :. 
:~-in Germany,-1914-17 ] P e t r o l  Ztschr.,  vol." 24, 1928, 0ils.: _ : : " . - . . . .  
: :  !~P. 044--652 ; Chem. Abs., v01:23 1929, p.  2~7: ~ . :  : 86i ;  FAnRE, R. : [Synthet ic  Methanol.] i '3-our. ~ pharm.  

.German 0il production,  ~ consumption, and  impor t  sta- chim. ( S ) ,  vol. 2, 1925, pp. 113-117; Chem. Abs. v01; 
tisties. A general  discussion of tlle possible fu tu re  " . 20, 1926, p. :12i6; ~ ~ • : 
~Upply f r o m  coa lpo in t s  t o  the  most  economical produe- . ~{eview -~ :.'- ~ ;  " ' 

.~on by c0al  dist i l lat ion to produce t a r  0il and  coke, the  . ~ "~' :~r~rm" R G "  ~ e  ahs 202, i708. .... 
: Cede being gasified w i t h  s t e a m  to pra~luce w a t e r  gas, . . . . .  " 
• :which m a y b e  used in the  p roduc t  on of synthet ic  motor. . ~ D. Mi ,gee. abs. 2749, 2750/2751. 
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$62. F~cxE, V. [Reaction Between Perrous Oxide of the_re.~etlon C-I-CO=~2CO, does not coincide with"' FALLOT, M. ~ee abs: 1279. complex OR by settling; deehlorinated by treatment : 
and Carbon and Between Carbon Monoxide nnd Iram [~n.t ontamed from measurements of the equilibrium ~ 889. FAL~OUT~, VISCOUNT (Chairman). Fatmouth with 1.5c~ each of Tonsil, HCI activated clay, and ZnO 
L ]  B e r .  dent• then1. Oesell., vol. 49, 1913, pp. 7~3-  oz m e  react ion between FeO and C a n d  between CO and • Report  on 0 i l  F r o m  Coal. Rept.  o f  Comm.  of Im-  a t  180 ° fo r  3 h r . ;  a n d  double dist i l led,  y i e ld ing  abou t  
750 ; Jour .  Soe. C1 em I n d  3ol 3 .) 1913 p 305" Chem. Fe.  F r o m  both th is  a n d  analy t ica l  da ta  i t  would ap~ ~:~ per/al  Defense,  Subcomm.  On Oil f r o m  Coal. H.  M: 3 3 %  gasoline,  n a p h t h a  diesel  oil a n d  sp ind le  oil and  
Abs., vol. 7, 1913, p. °_525." ' - '  ' " ' Pea r  t h a t  in th/s equi l ibr ium the C does not  p lay a role ,- S. 0~tice, London. 1938, 71 p p ;  Engineer ing ,  voL 145, 6 4 ~  lubr/c~t ing oi l ,  3 %  being lost.  T h e  f inished motor  
The above reaction w a s  s tndied  to ascer ta in  whe the r  as  a definite phase.  T h e  mos t  probable explanation :. 1938, pp. 211-212; Engineer ,  vol. 165, 1938, pp. 215-- oil h a s  a dens i ty  a t  20 ° of  0.855~ v i scos i ty  a t  50" 7E ° 

o r  no t  any  difference could be detected between the  of  th is  phenomenon is  the  previously  accepted Surmise ~ 216, 223, 241-243 ; Chem.  Age, voL 38, 1938, pP. 141- a n d  pole he igh t  1.75. Owing  to the  u n s a t u r a t e d  char -  
va r ious  k i n d s  of amorphous  C, the method being to t h a t  the  equil ibrium i s  de termined by the  fo rma t ion  of ' ac te r  of the  s y n t h e t i c  oil, i t  w a s  y e r y  uns t ab l e  t oward  
d e t e r m i n e  the equi l ibr ium pressure.  Ex-Periments carbide.  143; Colliery Gnard. ,  voL 156,1938, pp. 307-309, 346- ox ida t ion  and  o n l y  a t empora ry  i m p r o v e m e n t  Was. 
showed t h a t  F e 0  prepared  by hea th lg  FeC.O, a t  300 ° 866 ,E  ---.~ . . . . . . . .  :"  347; I ron  and  Coal  T r a d e s  Rev.,  col. 136, 1938, pp. 
is  noc pure  and tha t  gas  is  still ,,i~ en off a f t e r  the Solid , ~ - ~ "  i ,~unmr!um ~+CU.-~2CO.  Thermody. ~:i 326, 356. : obta ined by  sub jec t ing  i t  to a second t r e a t m e n t  w i t h  

' ~ ~ ~ ...,-,~mJcs o£ me  ~ lus t -Furnace  Process . ]  Ztschr .): : 870 FALTer" H• [Prob lems  Of H e a t  T ransmis s ion  in  1% A1Ch a t  180 ° f o r  3 hr .  A more p e r m u n e n t  improve- h a s  been heated  to 700 °. Addi t ion of amorphous C h a s  Elek t rochem col 83 19o7 n,, 1 ~ - •. , ' ,~ • , . m e n t  U:as ol}tainecl hy  adding  0.2-0.5% by  weigh t  of 
.n o e f fe~  on t h e p r e s s u r e  produced when FeO, contain- Abs. 1927 B"~ 1~1 . . . .  , ,.. - ~ . ,  B~lt ish Chem. • ~ the Construction of Contac t  Ssn thes i s  lWarnaccs.] phenth iaz in  to t h e  olefins before  pol~ner iza t ion .  
l a g  v.oVo w, ann F e a r e  heated  together  a t  530°-660 ° ; V l ' • ' "~:  ~'~" • : ' i  Die Technik,  col. 3, 1948, pp. 457-46~; Chem..-kbs., 
i u r m e r ,  m e  reac tmn between F e 0  and CO ls  d i f f e r en t  ~ ue s ~ecorpe~_ in the  h t e r a t u r e  for  the  equilibrium ~,. col. 48, 1949, p. 2475• Another  method w a s  to add 0.3-0.5% b y  weigh t  of  S 
wrhe~^the CO ~s p a s s e d  over  the  F e 0  and when {he 2 ~°n2~a~t~=~ ~ [C.O]=/[CO:], a t  v s r i o u s  temporainre~ .~:~ Effect of the h e a t s  of react ion i n  b o t h  end0 the rmai  ingt° thethefeedoil withst°Ckle~bef°rehy weightP°lymerizati°nof AICh atand250"thenfortreat'5 hr.  
~ n ~ c h ~ e i ~ ¢ ~ e ; o s ~ i ? e ~  c~os~[e%se l ,mne the l s t ,  case  p l o t t i n g ' o n  ~ lo_~"'ke_?e~ntr~nect~lrar~d , compared  by :~1 and e~othermal p rocesses  on the r equ i rements  of avail.- The  v i scos i ty  of t h e  f inished oil could be changed by 
nr0dnet  ohtnln~a ~ ~,~ ~ ' ~  - . '  --  ": ~ non m e  fo r  the  h e a t  of r o , ~ . ~ , ,  ' ~  ~ - • I o m m g  values ~ able space in the  r eac t ion  c lmmber  aud a r r a n g e m e n t s  chang ing  t h e  condi t ions  of polymer iza t ion .  Us ing  
- ~ . . . . . . . . . . . . . . . . . . . . . . . .  er case is mSSOlved in HCI : , , ~ . ~  ~ .  - -  - -  . . . . . . .  ,~ nave  nee~ calcula ted  from " ~  *or carryin  ~ away  the  h e a t  developed or supplvin  ~ an~ 1.5% by weigh t  o f  -.~]Ch and  keeping  the  t e m p e r a t u r e  
no ~ is  deposited, but  much CO. is evolved ' .~-u~e o~ s.  ~naependent se ts  Of va lues  f o r / :  and o h s w  :=;'| ~ . • ̂ : ~ , , ~  ~,-, . -  ~-~" +~ . . . . . .  7,cog ~,~,~,.;,~ ,~ ,~;~ 
86 - " oeen calculated f rom ~ eeific hea . . . . .  ~.~ uea~ r=,~ . . . . . . . . .  u . ~  ~..~ ~ . . . . . . . . . . . . . . . . . . .  . - ~  ( a t  100 ° f r o m  t h e  ~ t r t  of  the reac t ion  g a v e  an  oil of 

--------.  [Reaction Between Fe r rous  Oxide a n d  the .hea t s  of c0mh,,St]o p ^f  ~ t d a t a  a n d  fi.gures for ; '-..1 discussed. F u r n a c e  .desi.g~.~ is  exD)ained. E,nh,ther-  - - low viscosity,  4" E n t  50 °, whereas  w h e n  4 -6% AICh 
~ia.~oo~ta~d ~Tt~;e.exlh~rbon 1 . ~ I ~ n % ~  a*~<!~ I~on. p e r a t n r e  2 v a l a e s ~ f  k (c~,~l~,l~Ute~.~an~tsfm~*~e]~ toefm $ :::;| maal P~r°cesSe~e~°~Pr[.~ed~s~teg~a~nl°ftCOe.~0ets ° CO is used and the  t e m p e r a t u r e  k e p t  a t  15° f o r  12-20 hr.  
J o u r  Soc Chen~ l~ d vo 34 191~-~ n:~.t- '~,~:;. ." ' :~:; . [ c a i c m a t e d ) ,  ar  e obtained according  to w he the r  ~ rang  :~:| an~ao~',J ~:.~, , '+ , - . :  .~.,k~. . . . . . . . . . .  ^,,.,X~. ~.;~,, : ~  followed by h e a t i n g  to 60 ° for  2 hr . ,  a n  oil of 38 ° E 
col 9 1915 p 1833 "' " ' ~' ~" . . . . . . . .  ~ . . . . .  u~., *[e_ o.~: amorpbons C is r ega rded  as  pa r t i c i pa t i ng  ] n  the :'~:~| ~ . ~ . . ~ : - ,  .,., . . . . . . .  .~ ~*,. . . . . . .  ?y,~-2.[~.,. . . . . . . . .  ::-.., ~:~. a t  50 ° is  obta ined:  T h e  viscosi ty index  a n d  resis tauee 

•. ' ' • ~ • reac t ion  • I)llt for  P {calculate n ~ .,.^ - ~ -  - %. : |  J0"A.~KUC}IE.~. 1. ~CC SOS. ~t~lz to oxid,qtion were. a l so  improved by  USill.'~" olefins wi th  
' " • , • ~ ~,~v u**~mence oecomes :~ , FA.~XING L 1"4 Gasol ine  Subsh tu t e s  G u n  in T h e  au thor  has  s t hd i ed  these react ions a t  tempera- inappreciable  at  tbe h igher  tempecatnres  ~bove  75ao~.-)| 871. . . .  , . . , .  . - ,~ - • longer  chains.  I n  ~aak ing  av ia t ion  g r a d e  b r igh t  s tock 

lu res  r a s i n g  f rom 600 ° upward,  and has  examined va lues  of  k (exper imenta l )  a~ .ee  weli  a m o n g  ~ e m  '~:i . . . . .  : Europe. 0 i l  Gas  ~ Jour . ,  . c o l  34, No. 34 ,  1920, p p .  b y  t im so-called Syn tho l  process, a d i f f e r en t  feed s tock 
h a d  to be u sed ;  0nl.v olef ins f r o m  C~ to C,s were  to be the  gaseous  products obtained when the  react ion mix-  ~elves and with the corresponding calculated values; !~ 142, 150 } Chem. Abs., col. 20, 1926, p. 1706. 

tu res  were  dissoh'ed ill HC1 3 var ie t i es  of g raph i te  and t a t  lower  tempe, a t m e s  the  "~: ' : 5 of amor  h ~ . • . • . . ' " Y are  s o m e w h a t  irregular~ General discussion of  the  syn the t i c  fue l  s i tuat ion,  used and  these  s~rDplemented w i t h  C~ t o '  C~0 olefins : 
. p m s C u ere used. Afte~ thorough purifies- Compar !son  of ~ s lues  of  q ( f rom expe r imen ta l  1¢ with ;~y'I obta ined d i r e c t l y  b y  the  Recycle .process  and by the  

tmn these  were  analyzed and their  • densi t ies  deter- : those  of  q: (calculated) shows tha t  ab0~e abon~ 750 o ~:~'' . FAxo, U. See abs.  3027. C~ to C~, paraf f ins ,  which renmin unreac ted  i n  t h e  
• ma~ed~6~he ~Pe~ara~!~s was  one used m previous  Work t l ~  f o r m e r  fi.t. in wi th  the  assumpt ion  t lmt  g raph i t e  par~ ~}~" : FA~Ah~*'Ii, W:  1": 8cc abs. 14947 1495, 3393: - ' :  • : 0 x 0  p r o c e s s .  T h e  ~ e c y c l  e process, des i~aed for  the  • 

. . . .  . . . . .  . . • ~. s0* a m~xu~res were  in t roonced in the  ~ ~P , , t e s  in  toe  eqni ibriu~m, w h e r e a s  a t  Iowcr teml~er- ~ 872. F~RA~H~a~: W~: F.  A.~n Hoax~,  W.:  A. In te r roga-  m a n u f a c t u r e  of  o l e ~ s ,  consists  in :us ing  1 col.  Of water :  
. . . . .  f o r m  o f  compressed pelletS. B e l o w  650 ° the  hiolily - a t u r e s t h e y  correslmnd more cl6~e]v to ~ - ~ - tlon o f  D r :  H.  P ic i f l e r  and  P r o f e s s o r  : Z i e g l e r  a t :  : g a s  con ta in ing  8 7 ~ n o f  C 0  and H.-:(CO : 1~  = 1 : 1 . 2 3 -  _ : : i  

pnrif ied var ie t i es  of C do not r eac t  wi th  F e 0 ,  and above  • pbous G. Values of ;~ (exporin~entai)! al~:~:ifn°~am°.~ ~'?~ [Kaiser  w i l h e h a  I n s t i t u t  f it' Kohlenforschung Mii l  . . . .  1.25) wi th  3 col ,  o f  r e c y e l e  g a s - f r o m  "the synthesis  
: :  : : : {his t empera tu re  the severa l  va r ie t i es  of C do  not  be- e q u i l i b r i a  reaclmd frofi ,  the  CO Side in the  presence Of ~ . ~  ~-- " • ~'~. - ~ ' " ,~'. " ,:', : ~ ' ~ o ~ - ~ - o  , , a  ~,,~ ~15 *Mg0 200 kieselgn~hr t im temp of the~svnthesi~ -'200 ° -  :~ - - • ~ " ~ [ |  : h e l m  F I ~ T B e p t  o76'PB1058 1o91 s o t h n t t h e C O : t ~ - = l : : 0 . 8 .  T l l e c a t a l y s t i s l 0 0 0 o ,  

. . . .  have  al ike and mnv  be classed in 3 groups Sugar  char-  F e  powder  diverge notabh- f r o m  those obta ined in other~ ~ ~*ves ~ u r ~ e r  m ~ o r m . ~ m n  ~ .  ~ . . . . . . . . . .  ~ . . . . . . .  o o ' ~ - ' " " " ~ 
: ": ~ coal and { h a t  obtained by t h e  action o f  C O o n  Na h~e w a y s  When the  equi l ibr imn t empera tu re  is  below 750°.:~ , re~u..s o~ compara~ ve  ~e~s  o~. ~ -~ . . . .  - . . . . .  • . . . .  ' ~  ~ ~ e +~ * ~ ~ "  ~ ' ~ " h ~  ' r ro"~ch -20 , p r e s su re  16-I~ a im.  the  space ve lomty  800 m. 

:~:  . . . . . . .  g a s  per  10 m.  t o r a h ' s t  per  hr.  T h e  t o t a l  ymld of qui te  inact ive  up'to S00? C Obtained by burn ing  C:H= in  T h i s  d iscrepancy is  ascr ibed to the abnormal  condition '~i| catalysts  condncted a t  Schwarzhe~de-Ruhland.  Sup- li u id  ~0duets a n d  ~a ol amoun ~ + ~60 
= C1 and tha t  f rom Petroleum reacted  wi th  v igor  a t  650 ° o f  t he  C in the  iron ; i t  is  ma rked ly  reduced i f  the  Fe  is : ~ i ~  p lements  i n f o r m a t i o n  p r e v i o u s l y  given i n  abs  1302 , ~  ,~oP~" , . ~  m h ~  ~,so~,.~, , , ~  ~ o ~ , ~ , ~ a : .  l~4r~.n~ ~ 

: I t  i s  no t  known whether  the  di f ferent  in behavior  is a p rev ious ly  t rea ted  wi th  CO fo r  n long t ime so t h a t  free ~:~] 873. FAnAOHER ~¥. F.,  H0m~E, W. A., HOWES, D . A . ,  Somewhat  f r o m  t h a t  followed in the  m a n u f a c t u r e  of  
proper ty  of the:different  modif ica t ions  o r  the  resu l t  o f  O m a y  be deposited In i t .  I n  any  caee~ the" establish;~z~|: 

: Sca r inesS ,  H,~ GHA~FEZ, C. C , ,  Wzsz ,  H .  L . ,  A~D motor  lubr ican t ;  i t  w a s  planned to use  4 - 6 %  by  we igh t  
ca ta lyt ic  actien~ The  graph i tes  reacted Vigorousl~ also. m e n t  of  equilibrium is  Undoubtedh- slow a t  t h e  l o w e r : ~  : . : ROS~SS~D, L. •Supplemental  Repor t  on R u h r c l m m m  o f  A1Ch, reac t  t h e  oleflns for  1 0  hr.  w i t h  the  c a t a l y s t  
T h e  products  of  the react ion of C and F e 0  c0ntained t empera tu res ,  a n d  is no t  well-defined~ l~Iensurements~:~ A.~G., S terkrade-Hol ten ,  Ruhr .  C I O S  R e p o r t i : a t  15 c and  then h e a t  fo r  2 hr.  a t  60~. Phen t i azen  w a s  

of  ~ der ived  f rom the composit ion Of I l a s t - fu rnace  gases ~ ' ~  o . . . .  - ~ . . . . .  . 
P u r e  Fe,  and  no hydrocarbons resul ted f r o m  s01ndon in d r o v e  also been Collected on loglc-T d iag rams .  T h e y  s r e ~ i  ~ : :  Br i t i sh  Abs. 1948, B I I ,  p. -87. : - . .  f lowsheet  shows  t h e  complete process  HC1. W h e n  Fe  WaS pe rmi t t ed  to absorb a la rge  quan- ~: 5LXXII-96, 1946, 92 pp. TOM Reel 1967 PB  1366 ; to be added to t h e  oleflns b e f o r e  polymer iza t ion ,  a k  - = 

":: : :  t i t y  of CO and the equi l ibr ium pressure  s e t  u p ' a t  600°, : ve ry  i r r e g u l a r  a t  lower t empera tu re s  but  corresp0nd~'~,~i Y : "  : . . :  , " . : 
: : t he  product  of t h e  react ion t h a t  t o o k  p lace  yielded app rox ima te ly  with the  exper imenta l  an a ~ . . ~ . + ~ t : ,  . Coutams m f o ~ m a t m n  on the  m a n u f a c t u r e  Of toluene 873.  . S u p p l e m e n t a l  R e p o r t  On Ruhrchemie ,  

": .. l a rge  amounts  o£ sa tn ra ted  hvdrocnrbon.~ Chiefl'v C H~ - values  a t  t empera tnres  abov~ -.~,m~ ~ " ~,'~..~*"~-~'~1~ from n-heptane syn the t i c  h thr iea t ing  oil f r o m  Fischer-  . . . . .  
. : .  :: • when  treate<l w i t h H C l .  No soIid C renmined ' ( )n~h  ' :  ~equllibrimn C + C 0  ~ C  is  o n l v ~ t ~ : ~ : ~  °" ' * + ~ n u ~ , ~  : Tropsch olef ins ' :a  l a b o r a t o r y  tes t  f0 r  a c t i v i t y  of the  : A:  G ,  S te rkrade-Hol ten ,  Ruhr : :  r , abo ra to ry  Tes t  for  : :  

• con t ra ry ,  w h e n  Fe  was  hea t ed  in: a s t r eam of  CO e . f u r n a c e  ga se s  a t  the~ ~ O ~ _+:,::.:~ .. . . . . .  ~ i n  ~.]e o..~.:~-~ :::~ : "Fischer Co :ca ta lys t  an  e~t in]ate  of t h e  ope ra t ing  Costs Ac t iv i ty  of  F i s c h e r  C a t a l y s t .  c I O S  :Rep~. X X X I I -  . . . .  or  e h ~ h  . . . . .  ~,eratures • : ~ g ~ " ,  .... , ~ . . . .  . . : 9 6 ,  1945, pp, 14-=167 T O M R e e l  196 P B  1366. 
-,, of the  0xo  process  t h e  d* rec t : syn thesm of  h~gher . . . . . . . . .  

alcohols f rom w a t e r  gas ,  p repara t ion  o f  the  F e  F i s c h e r  : :  Abou t  4 gm. :0f : :cafa lYst  in  a g las s  tube a r e  reduced ! 
ullowed toabsorb  CO in la rge  amounts  and then heated 867 "B . . . . .  [~::~ )~: 

/ : :  . . . . . . . . . . .  t eac~ons  ~e tween  Fe r r ous  Oxide a n d ~ - ~ i  "~ ": 
: m - a  vacuum,  t h e  product  t rea ted  wi th  HC1 g a v e  no Carbon  and  Between  Carbon Monoxide and  Iro~i]:~': :~'~' catalyst  the  m e t h a m z a t m n  of  coke-o~en 'gas  c a t a h s t  for  2 h r  a t  450 ° w i t h  a mixin ' te  of  ~ a n d N .  = ( 3  : 1) 

hydrocarb0ns ,  and,.u residue, o f  C r e s u i t d d .  . . . . :  . : .  ~ : "Ztschr :  Elektr0chem . . . . .  v01. 3 4  t . . . . . . .  :19o8 ~ p  893-898~,~ " " ti~):i..!':ii, i and p r o c e s s  . . . . .  ox ida t ion  o f  pa ra f f in :wax  w i t h  N" omdes"" a t  t he  rate" of  300 1. pe r ht~. " o r  w~th p u r e  H . - a t  ..40.0. °" .- - 
:. 86~'~..rbon and[~e~ctions~et~oeenM~oerrx~s O x ~ % a : d  . : ~ohlee~icAbS.,~:Lic2~sm1929, P. 2086. [ ~ ~ t ~ ' : ~ i ~ - ? t ~ p r o d u c e  f a t t y  acids,  p roduc t  t es t ing  and  ut i l izat ion :~efna~d%%taloYSt~.~ent~S4is0~c ~ .t~r: aOana~l°~od~ ~ 

- I ] Ztsch Elektrochem ~ ol 2 ° 1~1a ~ ~o~ ~ o "  , . . ^ .  • " " of  the  work  of 11 Schenck ~ a b ~ : ~  fuels and lub r i ca t ing  oils produced by. l~uhrchemie . _ ~ . . . .  . . .  ~ ' : 

• : .~,^ " . . . . . . .  ,-" . . . . . . .  - - ,P .=o~;~ , ' nem.  Abs. c o l  - ~ceabS 3~.,. : : :!K~'/~:_~.~:~, ." ~ : " : ' = 1 0 " 1 8 - 1 9 )  f o r - 5 0 0  hr .  Con t rac t i0~  of  the  g a s :  
: .  , :~_, 1.916, .p.. 3041. : 838 FALcm~ "V~ ~ D  ="  , , o .  ~ ~ . :: : ~ 8 7 4 .  , ~  Supp lementa l  R e p o r t  o n : - R u h r c h e m i e  :: volumb and" yield o f  l iquid  products  a r e  measu red  a n d  : : 

$83).  Exper imen t s  a re  m a d e  to comnare  t h e  a -*h  . . . .  ' ~ _Carbon  Monqx,de, Carbon and Carbon D l o x * d . ~ :  ~ ' lng Oil M a n u f a c t u r e  CIOS Rept  X X ~ I I - 9 0  194o " p_xnreS~ed us  cc n o r  N m ' of s y n t h e s i s  ~as  and corn 
~aluesdirectlyw/ththoseofSchenck (abs: 3064, 3073). : : Be tween  ~ e t w e e ~ r f e ~ u s i 0 x ~ e ? a n d  Carbon ,__ .a~ .~ i~Z:%;  : ' P P r 5 " 1 3 ; T O ~ R e e I 1 9 6  PB1366 '  : : pris~ oil t h a t  condenses  a t  r 0 o m t e m p e r a t u r e : i n  

. ~ ~ - - ~  . . . . .  , ~ , u ~  uuuxron . ]  Z t s e n r .  ~ l e g i ~ . ~ . ~ , ~  .-Raw mate r ia l  f o r  t he  m a n u f a c t u r e  of syn the t ic  l u :  : :  rece iver  ,and :.the l iqu id  r em0ved . f rom t h e  ac t iva t ed  C : 
: 865". - - - - - - - . :  [React ions Be tween :  Fe r rous  0 x i d e  and  ~roenem., col. 32, 1926, pp. 194-201. Chem A b s ,  v o L ~ i ~ t ~  * I/Heating oil by the  R u h r c h e m i e  process  cons s t s  of " a d s o r b e r  b s t e a m i n  a t  150 ° m a d  15-20 r a m .  H : , Carbon  uud Bet~'een Carbon Monoxide and  I r o n .  

" '  :~h : ]  .Z~chr :  E lek t r0chem,  v01. 27, 1921, pp 268:=278. : :  20, 1926, p. 3626r : : ~ : ~ ' o l e t t n s  in  the  gaso l ine  boi l ing r ange  h a v i n g  1 double W a t e r  for~mYation c ~ g a l s o  be used in- appra i s ing  ~ 
i~, ~m. ~os., vol.:~5,192~, p. 3017: ~ ' : N u m e r o u s  de t e rmina t ions  Of the  equil ibrium: c o n ~  "!~:~: bond a t : t h e  e n d  of  t he  :chain  t h a t  a r e  Obta ined  b y  ~ ca ta lys t  act ivi ty .  A d i a g r a m  of  the:  a p p a r a t u s  i s  

s t a n t  f o r  t h e  react  On C 4 - C 0  - - 2 c ~  -- . . . .  - - - ^ ~ - ~ i : ! ' ~ " ~ '  e ~ c k t n g  F i scher  T r o p s c h  ~as 0il and Sweet 0il : f rom ~ s h o w n  and t y  ica l  t e s t  da ta  fo r  a n o r m a l  c o  ca ta lys t  P r e v i o u s  inves t iga t ions  on the  equil /brium of  the-re-  - -  - -  =-- ~ -  ~ . j ,  ue e a ~ r ~  ~ /:~-~:*~ " ~ . . ~ , P .  . . . .  : 
log  I~p- - - - (8351/T)4-0 :242  l o ~  T - - n a - ~ e ~ n ~ r ~ - a a a X ~ , , : i ~ ) : :  Fleeher'T~oP sch w a x .  Gas  ml  f r o m  p lan t s  opera t ing  and  ~ts con t rac tmn e n t r e  a r e a t t s c h e d .  : 

: : ! ~ c t l o n s b e t w e e n F e 0 a n d C a n d  between C 0 a n d  F e a r e  1 0 J ~ ' - - l o g  T-{-9504 " T h e  Eea~n¢ e ~ ' : ~ : ~ 2 ~ ' , T ~ : ~  ~~:at a tmospher ic  p r e s s u r e  Or a t  10-15 a t m  i s  su i t ab le .  , ~  .~nnn~om,,nt,~ ~ " , v ~  an  ~, ,hr~1~m|~ '"  
• discussed briefly. I t  has  been found exper imenta l ly  Huf f  equa t ion)  is' 36 '600 col a t  T ~ - " ~  . . . . . .  '~  ,.~n~_ ,v~_ . ~ -  ~ :~ ' :  The gas  o i l  h a s  a bulling" r ange  of about" 230o-320 * . '  . . . . .  . . . .  ~ : ~ _  ~,o~z~oa~rm+o,--~ . . . . . . . . .  ~ ,  ~ . -~  . . . . . . . . . . . .  r~,.o ~ ¢ , , , ~  ~ r n ~ "  
t h a t  a t  temporatures under  700 ° the equi l i in~um con- . . . .  lee the react ion ]s  no t  C O - + F e = C 0 ~ ; ~ ' t h a n  0 . . . . . . . .  ;~ ~,~, . . . . . .  ,~.,]  , .  +h . . . . . . . . .  R e p t  =~v .~H-96  ;194u pp 17"-19" T O M  Reel  199 . . . .  : s lan t ,  " o f  excess  .free . • -- • -',,:~ feed stock, t h u s  obta ined,  and c o n t a m m g  n o t  more  = ' ~. . . . . . . .  

' ~ ~ : ~ .... " r = :  P-~CO ~ e u .  r e = u  i s  formed and  hence in presence of  Fe,  n ~  o~ l ~ 2 ~ l ~ 5 ~ : m o : k ~ . ' , ~  ~ m ~ e r a ; u ~ e  ~beln'~ '~adua~l;  Pi~ 1 8 6 6 . .  
r ~ : ~atoUrat~eawith C, th e equ i l i b r ium c o n s t a n t s  d e v i a i ~ i ~ : r a i s e  d f'ren~ 40~to=~b0"gover- 'a 'period of  ,~6~1~r The  Economic e s t i m a t e  as  Of Mar .  4 i943 i s  g iven o £  

u~u ~au uuuve equation decidedlr ~ = ~  ~ : " ~  . . . . . .  " . . . . .  ' ' 
= . ." ::~-u. ~.~_~/SYnthetic oil p roduc t  i s  s e p a r a t e d  f rom:  t h e  ca t a ly s t -  t ee  o p e r a t i n g  cos ts  for- 12,000 ton s pe r y r . : o f  f a t t y .  

. . . . .  : ~ , : " J ~ ~ : ~ ( S ~ ~ : = * = ~ : : :  ~ ......... ~ ' Z ~ ' ~ - ~ ' ~ : : + : ~ : ~ . ~ : ~ - ~ V  --:-'-~- ; - " : : ~  : - ~  ' =  
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alcohols based on pilot-plant operat ion ~o commerc ia l  
size. Mater ia l  input, w a s  12,000 t'ons olefins a t  
0R~. 0.40 per  kgm., 6,000,000 ?, • m2  wa te r  gas  a t  R M  

. w  per  N m . ,  3,000,000 -Y m.  : ~  a t  RM 0.075 per  N m 2  
wi th  total  mater ia l ,  opera t ing  and capi ta l  costs o f  
RM 9,387,070 o r  R M  78.°-3 p e r  100 kg .  fattx • alcohol. 
2 flow s]~eets of  the  process a re  at tached.  " 

877. ~ Supplemental  Repor t  on Ruhrchemie  
• A.-G., Sterkrade-Holten,  Ruhr .  Di rec t  Synthesis  of  

H i g h e r  Alcohols F rom W a t e r  Gas.  CIOS Rept .  
XX.~:II-96, 1945, pp. 20-21; TOM Reel 196; PB 1366. 
Di rec t  synthesis  of alcohols w a s  being studied in the  

smal l  uni t  show Schematical ly .  T h e  process  involves  
pas s ing  a m i x t u r e  of f resh w a t e r  gas  and recycle g a s  
compressed in 2 s tages  to 10-100 a im.  a t  a space veloc- 
i ty  of  100-150 2¢ 1. per  1. of ca t a lys t  per h r  over 5 1. 
o f  a promoted Fe ca ta lys t  (100 Fe, 5 Cu,  10 Ce, 50 
kiese lguhr)  contained in an ofi-heated tsbular  reactor .  

OF FISClqER-TROPSCI~ SYI~T3HESIS AND RELATED PROCL~ 

and  then s a t u r a t e d  with CO.-. T h e  sa tu ra t ion  m u s t  be 
conducted slowly since considerable  h e a t  i s  l iberated.  

F.~ReAS, T. gee abs• 2755. 

8 7 9 .  ~ A m s H ,  W .  S .  M a n u f a c t u r e  of  Gasoline and  Oil 
F r o m  Coal•  Synthetic L i q u i d  Fuels  H e a r i n g s  Be- 

f o r e  a Subcommittce Of the  Committee on Public 
L a n d s  and  Surveys, U. S. Senate,  78th Cong., ls~ 
Sess., on S. 1243,1944, pp. 51-59. 
Survey  of t he  economies of the  Berg ius  coal hydro- 

g e n a t m n  and  t h e  I~ ischer-Tropsch synthesis  processes 
for  the  production of gasoline. The  paper  summar i zes  
the r a w  ma te r i a l  and oveaiall steel requirements ,  as 
well as  inves tments  and operating" costs• F igu r e s  a r e  
on the bas is  of 1942 est iamte.  

test ~timate$ on syntheHc liqufd fuel proce~  if opcraged 
in fhe United Slale~ ir~ 19d8 

. . . . .  ~rrERA~U-~S ABSTrACtS i 1 5  

I d e a l  g a s i f i c a t i 0 n , w h e r e i n  ~ e  t:eaCtion p r S d u c t s  a r e  
"action- P ieces  of d i f ferent  s-pecies of F e  ore ,  conten-  
t-rates, u n d  briqnets  w e r e  hea t ed  in a cu r ren t  of  p u r e  in t h e r m o d y n a m l e  e q u i l i b r i u m  and  no h e a t  l s  lost,  i s  
CO and  rile fornmt ion  of CO-. and  C was  observed ..rod i l l u s t r a t e d  by a d i a g r a m  s h o w i n g  the  in te rdependence  
measured• Br iquet ted  ore  h a s  a catalytic effect Several  of t e m p e r a t u r e ,  calorif ie  va lue ,  s team sa tu ra t i on ,  a m l  

s t e a m  decomposit ion.  I t  a lso shows the  theore t i ca l  
t imes g r e a t e r  than  t h a t  o f  f r e s h  ores and  concent ra tes .  
The b u r n i n g  t empera tu re  of the  briquets could n o t  be l i m i t s  of  t h e  process.  A n a l y s i s  of expe r imen ta l  r e su l t s  
seen to  h a v e  an  influence upon  the  cata lyt ic  efficiency, 
nor w a s  th i s  considerahly re.d]zced in b r ique t s  burned  
wi th  a smal l  add l tmn of CaCu~ or  l~au~. 
888 FAST E .  Spec t rograph ic  D e t e r m i n a t i o n  of  Po- 
tassium'in I r o a  Ca ta lys t s  by Fractional  D i s t i l l a t i o n /  
Anal.  Chem., sol.  22, 1950, pp. 320-322. 
Spectrographic  method  fo r  de termining  K in F e  cata-  

lysts h a s  been developed. K was  found to disti l l  
quant i ta t ively  f rom a s ample  pellet dur ing  the  in i t i a l  
arcing perlod.  By pho tog r a ph ing  the spec t rum dur ing  
this per iod oulY, in te r fe rence  due to Fe  was  e l iminated .  
The length  o~: the  log  see te red  K li~e )vas..foun~l to be  

wi th  this d i a g r a m  i n d i c a t e s  t h a t  wi th  low s t e a m  sam- 
ration nearly complete decomposition of CO= and lq_-O 
is a t t a inab le .  A t  s a t u r a t i o n  t empe ra tu r e s  above  4.5 ° 
the  r eac t ion  veloci ty  s e t s  u l i m i t  and  p r e v e n t s  com- 
plete decomposi t ion w h e n  the  t e m p e r a t u r e  f a l l s  below 
a c r l t i ea l  point  t h a t  d e p e n d s  chiefly o n  reaet iv!ry-  
T h e r m o d y n a m i c  efficiency, as  opposed tO t h e r m a l  effi- 
ciency, i s  defined a s  t h e  deg ree  of approach to t h e  the- 
ore t ica l2~m!~s O[u:ht.Pr~l~cet~ierEXfe~i%nctc)l r e s u l t s  
~h0w t g" q " Y " " "" i*  
improved  only by i n c r e a s i n g  the amount  of  s t e am 
conjunct ion  wi th  m o r e  r eac t ive  fnels,  p r e h e a t i n g  the  
a i r  n n d  s team,  and p r o v i d i n g  special a e r o d y n a m i c  con- The  reaction products  are passed  ti~rough a h o t  sepa- 

r a t o r  a t  110o and  thence to a condenser. The  g a s  
f l o w  is  s ta r ted  a t  a reactor  t empera tu re  of 200% which 
is  ra ised  degree by degree to t h e  desired conversion 
ten.~.peratnre" 220°-'240 o. At  the  h igher  pressure  the  
olefin content  of  the product is smal l  and the O~contain- 
ing  ~pr0ducts a re  of shm!ter c lmin length, whereas  a t  
m e d i u l u  p r e s s u r e  higher  m o l e c u l a r  e o l n p o u u d s  a re  
fo rmed  with  a h igher  proport ion of olefias~ F rom 1 

' ~r m." of  gas, 80-100 gm of a m i x t u r e  of alcohols e s t e r s  
: : und 0]efins,: to about G¢, a re  obtained in a' S in~e  

p a s s  operation. The alcohol content  of t h e  t o t a l  
product  ave rages  50-60% and  the alcohols a re  all  
p r i m a r y  and pz'edominantiv of  iso.strueture.  

8 7 8 :  ~ .  Supplemental  : :Repo ' r t  On Ruhrchemie 
A:-G., S te rk rade-Hol ten .  R u h n  The Ruhrchemie .  

: I r o n  F i scher  Catalyst .  CIOS Rept.  -~-XXII-9G 1945 
. . . . . . . . . .  PP. 22-26~ T 0 M  Reel 196; PB  136& -- - - 

a l inear  funct ion o f  t he  log  concenn-ation of K.  An di t i0ns.  The  so-called " w a l l  effect" observed in pro-  
average  deviat ion of  5-10¢7o of the a m o u n t  p r e s e n t  is ducer  prac t ice  is  e x p l a i n e d  thermodynamica l ly-  
indicated b y  repeated  de te rmina t ions  on t h e  same  
sample.  N a  and L f c a n  be  determined in t h e  same  : FEISST W. ~CO abs.  1042, 2874. 
manner.  The  method is no t  applicable to ea tu iys ts :  . . FELmXL~-X, J •  SCC abs.  42a. 

S88. FELn.MAN, .'[.: PA.XTAZOPLOS. P•, pa.x'r,xzoPLos: G.; containin- several percent of C. ' . . . . .  - " ~ ~ " n HIx M Desi~'~n cons t ruc t ion  a n a  upera  S~nthe t  c Gasoline.] E n e r g m  A.~n O o . ' ,  . ~ ~ , ~ , " 884~ FAusEa, G. _ [ ~  - - ~ -  t ion of a Dis t i l l a t ion  Labo ra to ry  for  t he  Syn thenc  
Termica., "o. ", , II. ~ Liquid Fuels Pro'n'am. Bnreau of ~hncs l{cpt, of 
Charactemst]cs are gh'en of the F scher-Tropsca Investigation~ 47~ February 1951 4 pp 

process fo r  Synthesis of gaso l ine . f rom I=~= a n d  CO and 
of ca ta ly t ic  hydrogennt ion nnder  high p r e s s u r e  h y t h e  De ta i l ed  desc r ip t iou ,  w i t h  nmnei 'ous d i a g r a m s  dud  . 
Bergius  procesS. D a t a  on World development  l m t e c h -  f igures ,  o f  t h e  d i s t i l l a t ion  laboratory  a t  Bruce toa ,  Pa . ,  
nique of hydrogena t ion  aml  prodnctiou o f  syntl~etic which  w a s  es tabl i shed  to a i d  i n t h e  s epa ra t ion  anal : :  

• - ident i f ica t ioa  of the  p r o d u c t s  produced in  t h e  Syn{hetic 
gasoline in I t a l y  a re  given.  . l louid fue l  processes.  Compounds  p resen t  in synthe t ic  
885: FEOEItAL 'P0WEU :~C0.'4~[ISSl0N. : N a t u r a l - G a s  In- l ioufd f u e l s  m a y  inc lude '  aliphatic~ C,-C~ or  g r ea t e r .  

vesd,.,atiOn bv tl~e F e d e r a l  PoWer~Commission. 0 i l  : 1 ketone~ es ter~  : a l ip lmdc  carboxyl ic  a c i d s .  Alcoho S ~, -~ • • " • - 

" P repara t ion  of  a n e w  Fe  catalys~ t o  replace the  " , 
- Previously used dense sJntered F e  cata lys t  is  described 

ls  ade by dlspl,-i,g components" 
, , . %  ~ , ,  ~ a u  m t h a t  order  in a 50% concentr l t ion 

f 2 o f  technical HN0~. bea t ing  the s0lutien :to boil iag for  
• severa l  hmu's and then cooling it  to room temperature .  ' 

. T h u s  prepared,  the solution con ta ins  1 t i le f ree  HN0~; 
:. " is  s table and d o e s n o t  fo rm a depes t ;  tile conteu t  o f  8 8 0  F ~ = ~ S  A ~XD F~n~:aS ~ " , : : 
. : t h e  c0mponents i s  wi th ia  the  fol lowing rnnges .  Fe  " " - , , - 0~ 

1~15 1~.3:. Cu. 5--7: aad  Ca(~ 11-13 mn her ] "mo*~' H e a v v  Hydrogen  MacMi ' l l , ~ ,o . ,  ~ho . ' x [a la ' ; an~d  
" .  e en ~ r : J  s_ 010;-4SO En. Before  precipi ta t ion,  the  eOn-, 21o p p :  : " " - :  . .  ~ '  

::" : ~ ~ u~lu!l 0 s i n e  J~e is b rough t  to 00--55 ~i11 pe r  1 In cer ta in  cases  a zelah n " 
. . . . .  'ecipl tatmn f r o m : t h e  mixed  n i t r a t e s  ~ ,,:.[.::..,,~1 ~ e ~ .  . . . .  ~ '  : .  , ' "o sh ip  is known::to exist-be- : 

by in t roducing  the :solutim'~ hea ted ' to  9S; ; ;~ , , ,~ , j , sne~ , : - : 2 = . . m u ~ m n C . P r 0 P e r t i e s a n d  c a t a l y t i c  ac t iv i ty  F o r :  
• "r • I , , , ~ v  ~1 I l e l l l a g  . ~ - x u * u l n ~  t h e  c o n v e r s i o n  o • . . . .  ~ soluthul of Na-CO- of a concer*--*~A- ^ ~ - ^  . . . . . .  ' . ~ f o - a n d  p-hydrogen i s  cata-  ' 

- - • , ~ t ~ , ~ *  u ~  vU--~A;U g 11 per lvzeu O:r p a r a m a a n e t i c  i n : . I. whi le  s t i r r in~  i n t e l s h ' ~  - m ~  . . . .  • , . • ~ 0 S the  r a t e  of eonve r s ion in -  : 
. . . . . . .  , . . . . .  ~ a l n o u n [  o r  .'N -CO~ creas ing  wi th  increas n l used m such t h a t  . . . . . .  , . . . . .  g nagne t i e  momenLof  the  i o n s .  i 

, . . ~  . . . . . . .  , . a t  ~l*e end of  the  prec~p~tatm ~, the  The  .so.called magnetoeatalyt i  c e f f e c t  ig b a s e d ' o n  : 
p n  ~u t~.~. :rural tllne of prec ip i ta t ion  mus tno t : exceed  s im i l a r  phenomena.  :; 

: . : . . :  .5 rain. Af te r .evolu t i0n  of  CO.- is  ended the caleu a t ed  " :F~Rm~s:, L .  8ca abs 880 : . " . 
: ' ,  .: a m o u n t  o f  k i e s e l ~ h r  i s  s t i r r ed  in to  t h e : m i x t u r e ,  the  ' " " : : 

suspension ~s fil tered and washed  w i t h  hot  C0ndensate 881. FARnAR, L.' D. Acres of P r o m i s e  f o r  Synflietie;t~ 
. " down to 0.4-0.6% of .N,'uN'O= the  c"ake is impregnated  ' F u e l s : :  Publ ic  Util i t ies For tn igh t ly  sol. 46 1950 pp•~ 

: := .  w i t h  3.0-8:5% ,o f KO H based on tbe  Fe the f i l ter  i~ .10-_2z.  -: : , ~ 
, ' : pressed aga in  a n d t h e i  s d r l e d a t l l 0  o 'T~,~-,o+. , . .~ : E c o n 0 m y 6 f t h e s v n t h ~ , ~ . . a : ~  . . . . .  L ; ~ _  '~! 

• : ~ •sprelmre_d r e h a r d  and r e s i s t a n t  to  ahrasioh. T h e  c u s s e d . - T h e  cos t :o f  H.- cons t i tu tes  about  50% o f  the2a~ 
: ; e ' ~ 7 ~ : a ~ ' ~ ? O n a s : t ! l e  fo l lowing  propor t ions :  100 ~w°~aiteC~]~e t cfosl~q:f id ~roducts f r o m  the B e r ~ u s  process, ~ 

~ .  ; • ; .~v ~ieselguhr .  Reduction'  of  th~ ~ s. ntaesis  g a s  represen ts  60-70% of-l~i 
ca t a lys t  t a k e s ' P l a c e  With a m l x t u r e  of w ~ a ~,~" : the  to ta l : :cos t  o f  le ischer-Tropsch products,  :Under :~ .~  

- ( 3 : 1 )  for  30 rain. a t a  m a x i m u m  tempera ture  : f l 0 0 ~ [  g r0undgas i ' f l  .c!t.ti°n of coal i s  be ing  inves t igated  as  a { ~  
: W h e n  H.. only is  used t h e  t ime  i s  much shorter  The  prWgssCg s s  m e r n o a  of producing g a s e s  suitable fo r  both ,~:~. 

.and Gas  Jour... ) '~!. '45, No. S, 1946 r PP. 60-61. : s a t u r a t e d  hydrocarhons ,  olefins, and  diolelins a re  a l l  
Abstract  0f tes thnonv b~; P.  C fKe i th ,  i ~resident~of : f o u n d  In F i sche r -Tropsch  products.  Coal :hvdro~ena- 

Rvdrocarbon Research  I n c  on the d e v e l o p m e n t  o£ : t ion p roduc t s  c0ntuin h~ addit ion to a l i pha t i c  com- 
~ ~ - :  ~ ~ ~ : '  i "~ "~ i ' p 0 u n d s , / l a r g e  p ropor t ion  0 f  napfithenid m a t e r i a l a n d  

Fuel r e se rves  as  of Jan .  1, 1946, ]f torn 'erred in to  crude o n e n e ;  in  addit ion,  upprec iable  amounts  of  t a r  :acids . 
oil, w o u l d  m a k e  a total:  o f  6.326 billion bbl. divided and  base s  a re  p r e s e n t .  I n  des igning  t h e  laborar0~T ~ 
21bi l l ion bbl. f rom crude,  25 billion f rom n a t u r a l  gas,  p r0v i s l0n  h a d  to be  m a d e  f o r  the  g r e a t e s t  a m o u n t  1: 
and 0,230 billion bbl. f r o m  coal s.n~thesis. ~I t . i s  p~jre0d~ f l e x i b i l i t y  and Versatill ty~ A g rea t  d e a l  of  s t a n d a r d -  
ea ted  t h a t  c omme r c i a l  product ion of ga . .oune  zr : i za t ion  of  basic e q u i p m e n t  had  also to b e des igned to 

' n a t u r a l  g a s  and f r o m  coa 1 will  take p l a c e  w i t h i n . 5  t p e r m i t  i n t e rchange  of  p a r t s  and services.  . 
. ,yr. E x p e r i m e n t s  h a d  been~made in the P roduc tmn  o~ ' 889 FF.mn.~x,  :O S y n t h e s i s . 0 f  Pe t ro leum.  South  

:: e~timated tha t  gas  c o u l d  be p , • - ;  : ~- ': .~: ~ - ~ .  F i s c h e r  ~)roCe~s f o r  t h e  Synthesis of l iqu id  and  :solid ": 
• ginia coa l  mines  a n d  t r anspor ted  to ~ e w  x m #  ~,~ i : . . a , . , . . . , 4 , ~ , ~  f rom CO nnd H.  a t  a tm0sphe r i c  Presmtre ~/ 

$0.242/1,000 cu. ft~ -By t h i s  process 10,wu:zons 'o~ co . . . . . .  # . . . . . . . . . . . .  i:,: ~. e - -  "" P o ~ as  I t  i s  ' a n d  o00°-°50 ° ls desc r ibed  The yields a re  gasol,  b . : : -  
• OD m i l l i o n  CU ~ ~- g • . . . . .  " would produce a l 0 u t 2  : ! ' .  : .  , , ' " ono 4 c ~  {50% olef ins l  • ~asoline b 3 0 ° - 2 0 0 ° / 6 2 %  
~also  s t a t e d : t h a t  gasol ine  Can be maue  z rom coat ~or  : "~ ' ~ z - ' ~  "" ~ . . . .  " .-4-z~ e~% '-l~CZ o le f ins"  az ~o, , . •  - - - ~ - - ~ ^ ~ * - ~  -oal at--~°flO/ton / ( 8 0 ~ o o l e f i n s ) ; o n ,  a r t - -0u°,"~/~ / yo ) ; P  ' - :  

~:: ! : : : : : :¢ , , . , , , , /ga, . ,  assum,ng . . . . . . . . . . . . .  ~-" ~ - o ~ • n , a r a ~ u  d e  os i ts  ~ m :  . :  
The t i m e  wlll  probably come in the not too d , s t a n t  fn- - affin w a x ,  m a l ~ s ~ . 0 ; g  % ,  a c ! ~: p :  , 
ture when  this  in'lee will-be competi twe w~th pe t romum -I- ~u , m ca~ ~ , , , .  . . : 

~i~i :~ and n a t u r a l  gas~ . . . .  . : : : : . . . .  : : : :, . 890.  F~Ln~[.~X .X: -A ,  ~ x o  . ~ S o . x ,  E.  [Crnd  e Meth-  
i n of a S u b s t i t u t e  ' ~,' anoi . ]  J0ur .  Chem:: Ind.  (U: .  S ,  S~ R . ) ,  v0L . 1 2 ,  ' 

~ 8 8 6 .  . , P rospec ts  f o r  P roduc t  o . . . . . . . . .  , n ~ -  ~ lO37-1')-10. C h e m  Abs. v0h 30i 1936, p. 2170. : : P ; ~ ! ~  ~ ~for N a t u r a l  Ga~ Na tu ra l -Gas  l n v e s n g a ~ m n  ~-,oc*~ ' . ~ o ~ ,  ,-~. - - , - • 
~ i  ..... Ohem. Eng,  s o l  5 4 ,  No:.  8, 1947, p p .  T h e  lower  boi l ing po r t ion  of the  byproduct.s d is td led  . . . . .  ~>G,  580, :  1947.; ~:'~ ~ 104-106. - : :: : : :  ' . .  f r o m ' s y n t h e t i c  1~eOH: consis ts  mostly, o £  e ther  s a n n  . 
~ : ~ 3  F o u r  me thods ' t o  m a n u f a c t u r e  high-B.-t :  u. g a s  f r o m  ' e s t e r s ,  ~ of  w h i c h  ~AIeO~:c ls  t h e  maln  ~ represen ta t ive• '  

, ..... • r a t e - o f : g a s f i o w  is about :2000  m • per  h r  no ,  m-" -~ : _ ' I 
cr0ss .sect ion A content  o f ' m o r e  t h a n  ~- o~5:'= -- '~ ~ 882. FARUP, ,p. [Cata ly t ic  InfluenCe o f  Ores On the~' 

• ,,-o7o o~ me~m- Deeomposi t ion  of Carbon  Monoxide.]  Tids. K j e m P  l ie]Pc  in the  fiuished-reduced ca t a ly s t  mus t  be avoided B e r g v e s e n  so l  6 19 o - 
" :. as  h igher  contents give an  inac t ive  catalyst  ~ '~--*~- . . . . .  2_ • ~,  -6, pp. 1-6, 15-1 ; Chem. Abs.,. 

~, . . . . . . . . . . . . .  n -~-]o s m u t m n  of acetic acid ,: Catal  t i e :  . ' .  :-. . . . .  . - t 
. s h a l l  be 60 -70~  of . the  total Fe.  A f t e r  reduction t h e  F e  oxld y~ dec  ore posit,on o f  C O  in the  p r e sence  of  i 
ea~a*ys~ m t rea ted  m the  t tsual  m a n n e r  wi th  cold N ~nao *u~ ~ - ' ~  ° ~ 2 n s m m e u  experunenta l ty  a t  400 - .  

, : : . . . . . ~ . . . . . . .  - -" ~ ,  ~ ,,,~rva~_ o~ m a x i m u m  efficiency o f  th i s .  r e - " -  

a re~desc r ibed :  Flscher-Tr0psch hydroca rbon  syn- M ~ S ,  :Me:C0, and  a l d e h y d e s  a re  als0 presen t .  About  
IS  ~ p r e s s u r e  gas i f ica t ion  : a n d  h y d r o g e n a t i o n  h a l f  t h e  h igher :bo i l ing  f r ac t ion  is  i so-BuOH. The  r e s t  
rgi  p lant )  ; coal  hydr0gena t i0n  wi th  g a s  byproduct  • c0ns is t s  of other  h i g h e r  aleoliols and  ac ids .  : : • L : .  
rgius proceSS) ; unde rg round  gasif icat ion a n d c a t a -  " 89L :F~I.n~l~,  y .  A~, ~Nn Klt~KOV~, N.  A . '  [Prodne-  
~ enr ichment .  Each  process  is: i l lus t ra ted  by  flow - - t ton  o f  Synthet ic  I~e thanol  f rom W a t e r  Gas . ]  J o u r : :  

:mic f ac to r s  .tS? "Econo a re :d i scussed . :  Chem.  I n d .  (U. S S. :R ) ,  vol. 13 1936 pp. 970-975 ; 
F F ~ r r s c ~ r ~ A ,  T . 'L .  ~e6 ahs. 803: ' " ' '  Chem.  A b s ,  v01. 31 ,1937,  !5; 240• ":- ." ~ 

FzH~No,  H . R .  A d i a b a t i c T e m p e r a t u r e a n d ~ E q u ! -  i . . C o r r o s ~ o n ~ n  Fe~P.amr~u:u~echni::Y£~t°ltf~orum~l 
) r ium f the  Gasi f ica t ion Process Eour i n s t .  ~ e l ,  uun ~ ~ J ~  ~ ~ - , • o " " ~- ~-  . . . .  • ~ o , ~ n a n n d s  a re  a lso  h a r m f u l  ~ Cr-V and  C r - N i  s teels  
, 1 .  14; 1940, pp. 39-40;  Chem. Abs., v o L .  ~ o ,  ~ . . . .  " a ~ q i ~ o ~ s i l y  a t t a & e d  by C~ . . . .  ~ • . . . .  ' .... 
8415. " " : " ' , - i- 
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992. F ~ ' ~ ,  Y. A., A.'~ NZ~TLX. V. M. [Use of  997a. - - .  [Chemical  Ut i l i za t ion  of  Gas  ColIec~l  
S i g h e r  Alcohols Obta ined  in t h e  Synthes i s  of  Moth- in  Coal Mines . ]  Pubs. assoc~ ing.  :facult~ polytech. 
anoL] Jour .  Chem. Ind .  (U.  S. S. R . ) ,  eel.  13, Mons, 1952, No. 1, pp. 74 -78 .  Chem.  Abs., eel .  46, 
1986, pp. 922-924 ; Chem. Abs., eel .  30, 1936, p. 7538. 1952, p. 7736. 
H i g h e r  boiling f r ac t i on  f r o m  synthe t ic  ~ I e 0 H  is  M a n y  w a y s  m i g h t  be found  to chemica l ly  uti l ize the 

t r ea ted  wi th  475-500 kg .  of  H O A e  pe r  t on  of alcohols gas  (gr i sou)  e m a n a t i n g  in  coal  mines .  Grisou con. 
and  4 - 5 %  of the  w e i g h t  of  H O A c  of  HAS0, and  ref iuxed ta lus  90% C~, ,  8% a i r  and  smal l  a moun t s  of C:]L, 
f o r  1.5-2 hr.  The  MeOAe dist i l led off in  yields of  H~ and CO:. Processes  a re  r e v i e w e d  fo r  converting i 

• 1-20% up  to  72 °. Dis t i l l a t ion  is  continued to 87 °, gr i sou to town g a s  and  to syn thes i s  g a s  f0 r  manufac-  
y ie ld ing a m i x t u r e  of  iso--BuOH, iso-BuOAc,  and H:O.  tu re  of  NH~ or  M e 0 H  by s t e a m  r e a c t i o n  in the  presence 
T h e  H : 0  is separa ted  and  the  o ther  components re-  of ca ta lys t s  or  by pa r t i a l  oxida t ion .  Also mentioned 
tu rned  to the  still  and  redist i l ied.  ~In t h i s  way  40-  a re  the  m a n u f a c t u r e  of C~H.-, H e N  by va r ious  methods, 
60% of i so -Bu0Ae  is  obtained. The  H..0 solution i s  chlorination, n i t ra t ion,  Oxo reac t ion ,  F i~her -Tropseh  i. 
sa l ted out wi th  25% i t s  w e i g h t  of NaC1 and  gives  -process. 
3-8 .5% iso-Pr0AC a n d  iso-Bu0Ac~ 898. F ~ m s ,  S . W .  L imi t i ng  Compos i t ions  in Hydro- .- 
893. FS~MAN, Y. A., IVA.N0V, K.  N., A.Nn NAuM0VA, A. ]:. c a rbon  Conversion: Ind.  Eng :  ~ Chore:, e e l  33, 19~1, 

pp. 752-759 ; Chem. Abs., eel.  35, 1941, p. 7163. 
S e v e r a l  inves t iga to r s  h a v e  a t t e m p t e d  to show t h a t  .:. 

:the process  of Cracking  h y d r o c a r b o n s  t e n d s  t o  ap- 
proach an  equil ibrium. T h i s  t e r m  i s  n o t  used in t h e  
p resen t  paper .  Ins tead ,  a t t en t ion  i s  called to the 
tendency for  a synthet ic  c rude  t o  b e  f o r m e d  in  t h e  
c rack ing  reactions.  Tbe syn the t ic  c r u d e  oil iuciudes 
all the  liquid nmte r i a l  r esu l t ing  f r m u  a reaction,  nnder 
such condit ions of  condensat ion t h a t  vapor  pressure 
a p p r o x i m a t e s  10-15 lb./sq, in. F r o m  v e r y  different 
s~ocks the  curves  of dis t i l la t ion of t he  products of 
c r a c k i n g  a re  seen to approach  a l i m i t i n g  band , .  The 
s a m e  tendency can be : t raced f r u m  t h e  l i terature  in 
ca ts ly t ie  as  in t he rma l  cracking,  i n  des t ruc t ive  hydro- 

: : Hydrogena t ion  o r  h a r d e n i n g  of  vege tab le  o r  m a r i n e  genation,  a lkylat ion,  the  FiseheroTropsch  synthesis 
011s; the  synthes is  of I~Ie0H, h i g h e r  alcoh01s,  a n d  : f r o m  CO and  H : ;  ca ta ly t ic  r e f o r m i n g ,  a n d  even in 
hydrocarbons  f r o m  w a t e r  g a s ;  t he  reduct ion of  long- " polymerization.  The  effect W a s  s i m i l a r  when  a naph- 

: chain  f a t ty  acids tO alcohols ; hydrogena t ion  of  hydro= thenic pet roleum and successive syn the t ic  crude oils 
: carbons,  minera l  oi ls  and  coal .  : ": ~ '  f r o m  i t  w e r e  subjected t0 t h e r m a l  cracking.  The 8 

• " • ~ u ~ , ~  i~a;, ~ , ~  ~ , ~  l i n ~  - :passes  a f t e r  the  1st  m a d e  l i t t le  differenee~ in the ap- 
: - - - ~ - - - ,  - , c o  a~s.- . . . .  ' " ~ , '  * " ~ "  * '?~  . . . . . . .  - " p r e a c h  of the: synthe t ic  c rude  oils :tu- the  l imi t ing  band 

• , , FSNS_~E,.~f.. R., AND FROLICH ,' P .  K. -  Cata lys t  s I t  was  found tha t  i f  the  d is t i l la t ion  cu rve  of tile prig- 
:for the  F o r m a t m u  of  Alcohols F r o m  Carbon Men-  l n a l  s tock l a y  t o  the  r i gh t  of  t h e  l im i t i ng  hand, the 

. oxide and Hydr ogen . -  V . :Decomp0s i t ion  a n d  Syn- ::  synthe t ic  crude oil could no t  be fo rced  to the  lef t  of 
: , . .  thes i s  of .Methanol W i t h  a Zinc-Copper=Chromium :: i t :  Pe t ro leums  of th i s  c h a r a c t e r  w e r e  probably resid- 
: Oxide  Catalyst :  See abs. 1102. ~-- " na i  Crude oils f r o m  ' w h i c h : t h e  l i gh t  f rac t ions  had 

• 895. FsaovssoN,  R. R., AN~ B,~RBEa, 1R. M .  De r iva t i on  : escaped in the  cou r se  Of  geologic  c h a n g e :  The pc- 

[ u s e  of Sideri te  as  a Source f o r  Oata lys ts  for  t he  
Synthests  of Ammonia , ]  Jour .  Chem. Ind.  (U .  S. 
S. R . ) ,  v01. 12, I93~, pp. 1036-1033; Chem. Abs., vol .  
30, I936, p. 1190. 
w h e n  B a k a l  s ider i te  i s  fused With0~t r e m o v i n g . a n y  

impuri t ies ,  mos t  of  t he  Fe..0, hec0mes FeLOn, and a ' good  
ca ta lys t  fo r  NH~ synthes i s  is  obtained. Addit ion of 

: : ; AI=0~ or  K.-0 does not improve  it .  
894. FENSXZ, M . R .  Un i t  Processes  in  Organic  syn-  

thesis ,  by P.  H .  Groggins .  McGraw-Hi l l  Book Co., 
New York, 3d ed. 1947, abap. V I I I  p p .  433-562. 

: General  dlscussion of hydrogenat ion  wit l i  special  
e m p h a s i s  on the  fo l lowing indus t r i a l  a p p l i c a t i o n s :  
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with an  equal volume of~H~, ~;as decompOsed a t  low 905. . :.t=tecent Deve lopmen t s  ,n  t h e  P r o d u c t i o n  

r a t u r e s  in  the  presence  of  So smal l  an a m o u n t  Of of Motor  F-~els F r o m  CoaL B u r e a u  of "Min~ I n f :  
t~P~ tba t  reac t ion  ( I )  took  place and  not  ( 2 ) :  T o  Cfrc. No. 6075, 19o~S, 18 PP. :  Fue l ,  xoL ~ t9~S, Pp .  
~rove t h a t  reac t ion  (1) occurred,  ac t ive  c~a~icani w~.~ 492--501; Chem.  Marke t s ,  voL ~ ,  1923, pP.  3 ,5-3~S;  
~eplaced by  ac t ive  SiO~ w h e r e b y  the  zree ~ ~orme~ -~ - Chem. A b s ,  ee l .  23, 1929, p. 1245. 
(1) was  eas i ly  detected. B y  v a r y i n g  the  a m o u n t  of  Review of  t h e  p roduc t ion  of  mo to r  fue l  by  : (1) Car l  
~t.O vapor  present ,  H-. i n  s m a l l  o r  l a rge  a m o u n t  w a s  formed, owing to reac t ion  ( - ) .  Cont ra ry  t o  Or lov  -bonizat ion o f  coal  ; (2)  t he  B e r ~ u s  p roces s ;  and  (3) tbe complete gas i f i ca t ion  of  coal  and  convars ion  o£ the  
(abm 2532), no eL.It, could be detected in the  prod-  gases  by p r e s s u r e  synthes i s .  I t  i s  bel ieved t h a t  t he  
ntis,  t h o u g h  under  cer ta in  c0uditionS sma l l  a m o u n t s  Berg ius  process ,  o r  some  modif ica t ion of  i t ,  will  p rove  
of sa tu ra ted  hydrocarbons  a n d  N i ( C 0 ) ,  w e r e  detected,  most  e c o n o m i c a l  
901. ~ [React ions of  Carbon Monoxide . ]  90~. - - .  R e c e n t  Deve lopments  in  the  P roduc t ion  

Brennstoff-Chem., vol. 5, 19_4. pp 49-53;  Chem. .%bs ,  of Motor  F u e l s  F r o m  Coal. C a n a d i a n  Chem.  a n d  
eel. 18, 1924, p: 2430. Dur ing  va r i ous  a t t empts  to reduce  CO by H :  cola-  ' : Met., eel.  :12, Apr i l  1928, p. 99~ Diges t  of a p a p e r  g iven  be fore  the  Mont rea l  Sect ion 

lyrically, i t  h a s  been observed t h a t  a t  low t e m p e r a t u r e s  appreciable amounts  of  CO: a r e  formed.  A s tudy  i s  of the Socie ty  of  Chemica l  I n d u s t r y .  The  2 processes,  Bergius  "rod F i sche r ,  a r e  still  in the  s emiexpe r imen ta l  
made of  the  f o r m a t i o n  of CO: f r o m  C0-H.- m i x t u r e s  s tage,  the  f o r m e r  be ing  about  r e a d y  f o r  ac tua l  eommer-  
md CO alone n t ' t en~pera tures  35°-240° wi th  P d  p r %  cial product ion  and  t h e  l a t t e r  st i l l  in the  labora tory .  I t  
cipitsted on ac t ive  C and  on si l ica _gelas catalysts;~ :- is predicted t h a t  t h e  B e r g i u s  process  will  p rove  the  
reactions were  cons idered :  2 C u = ~ : - v ~  ann ~ - r  more economica l  f o r  motor  fue l  p roduc t ion  f r o m  coal, 
H : 0 = C 0 : - I - H : .  Both were  found to t a k e  place to a limited e x t e n t ;  Cencen t ra t ions  of 1 to 55% CO: in  while the  syn thes i s  of  l iquid fue ls  f r o m  g a s  will  be lira- 
exit gases  w e r e  obtained, t he  h ighe r  resul ts  b e i n g  ob -  i ted to the  u t i l i z a t i o n  of  byproduct  gases  and  n a t u r a l  

gas. : - . : 
tained a t  240 °, eorresponding to 71% of the  p u r e  CO 
used. W i t h  CO : H :  m i x t u r e s  1 : 1 the  I ~  appea red  to 907. - - .  :Recent  Deve lopments  in  Coal Ut i l i za t ion .  

: syn thes i s  o f  Chemica l  P roduc t s  F r o m  Gases  P ro -  
have nO reduc ing  notion p r e s u m a b l y  because of s t r o n g  
preferential  adsorpt ion of CO by act ive Co~nd~:fl~ica d u c e d  F r o m  Coal  or  coke .  B u r e a u  o f  Mines  M i n e r a l s  
g e l  Mois t  CO gave  h i g h e r  coucentratio~ ~ f :, . Yearbook. 1932-33 pp. 44J--450 ; CIiem~ Abs. eel .  28, 
dicating t h a t  C 0 + H : O ~ C O ' - ' ~  H - '  took place. P r e f -  1934, p. 234. 
erential oxidat ion of CO in  m i x t u r e s  of ~ : ,  0.- .  a n d  Produc t ion 'o f  gaso l ine  by pas s ing  m i x t u r e s  of H :  and  ~ 
small amoun t s  Of CO w i t h  Y:Os as  ca ta lys t  w a s ' t r i e d  CO a t  a t m o s p h e r i c  p r e s s u r e  over  F e  Or Co c a t a l y s t s  a t  
wRhout success~ al though w i t h  equal  concent ra t ions  approx ima te ly  260 ° C. h a s  no t  r eached  commerc ia l  re-  
of CO and H.-, 2% t imes  as  m~ich CO as H~. w a s  oxidized. 'alization, a l t hough  a semicomme=cial-scale  p l an t  a t  the  

, FETTEaL2{, L. C.  ~cv abs. 24~1, 2442. : . Miilheim Coal  R e s e a r c h '  I n s t i t u t e  h a s  been  0peru t ing  
- -  - ~ ~eo a b s  647, 649 : e.xperimentally d u r i n g  t h e  p a s t . f e w  years .  T h e  ea r l i e r  
]~ELD, ~. m. . -. " = ' '  Coal Co ca ta lys t s  h a v e  been Superseded h~ Ni-Mn-AI o x i d e  

. . . . .  ~ l ine  Subst i tu tes  ~ ' rom • . - ' " - . . . . .  " 902J FIELDI~Ea, -~* C. :Ga~o . . . . .  ,,o~ - one. ~15 " - :  on k i e s e l g u h r .  Th~s c a t a l y s t  g a v e  y ie lds  of  100-120 CO. 
Jour. W e s t e r n  Soc. Eng.,  voL ~o~, xu-~PP~,o_"~:',.em, Of liquid p r o d u c t s  pe r  m / o f  g a s  d u r i n g  4 Weeks o f e o n -  

'Jour.  Soc Aut0:  Eng  vol. 20, ! 9 - L  pp" . j~xu~ ;  ~n  ' t inuous opera t ion .  T h e  yield h a d  then  decreased  ro 
.Abs., v01.20, 1926, p. 3557. - : . . . .  : : : i  3 0 ~  Of the  i n i t i a l  Value: The:  c a t a ly s t  m u s t  be  r e g e n :  : 
General : review of the  s i tua t ion ,  and  the  s t a tu s  of . re-  crated by:  r e m o v i n g  the  a c c u m u l a t e d  paraff in.  T h e  

sea rch in . the  m a n u f a c t u r e  of  gasol ine  subs t i tu tes  f r o m  m a x i m u m  reacti .on t e m p e r a t u r e  r a n g e s  f r o m  19O° a t  
-coal..4 meth0dS-are descr ibed  briefly aud  the  phys ica l  :" t h e h e g i n n i n g  of  a run  to  210°: C. a t  t he  end. The  P r i n -  : - 

: . and Development of- Huttig'g Multilayer Sorption - troleums whose distillation curves started at the left 
i Isotherm: Trans. Faraday, Sock, vol. 46, 1950, pp.' : of the limiting band were regarded as distillate .crude : peratur~and economiCcarbonizationPOSsibilities; Oflow.temporutureeaCh discussed :earboniza.high-tem- ofciPalthe difScultieSprocess areinto large-scaledissipate :theC°mmercialhigh heat of°perati°nreactlon 

400-407; Che TM. Abs,, vol. 44, 1950, p. 9793: : 0ils: If pyrolysis is pushed far enough, a 2d :limitifig ii~ tion; coal hydrogeimtion ;ila nd syntl!esis of alcohols. :. and keep the catalyst at the proper temperature ; als0, 
from CO and  S~. the gases  m u s ' t  be purif ied carefu l ly  to r e m d v e  S. T h e  composit ion can  be detected in  which  benzene nnd 

. .: i S ta t i s t ica l  der iva t ion  iS g iven  of  a genera l ized  sorp- : napthalene:  predominate .  T h i s  is a conclusion based : ~ |  . ^ ~ x, ^~^-- ~ 1  4 ~^l,.+~,~ .~  + ~ o e  m' -b lemo i s  nea r in~  ComPletion 
. l i o n  i so therm based on eVapdrat ion-condeusad0n prop-'  : :  on t h e  d a t a  reported by. R i t t m a n  Du t ton  and D e a n  ~.':| ~ 9 0 3 . - - - - - .  Motor  Fue l  Froa_mo~0~; .~'uc~eu~\.o[ " e l '  ~ ' ~  v" : " ~  ~'. ~ : : . ~ ? ~ ~ . .~ ^ _ . ~  : 

e r t i es  of a sorbed molecule. - Charucter ic t ic  i s o t h e r m  The  condit ions f o r  the  product ion of  t he  li~niting band 'i~i~| :'NO. 5, F e b r u a r y  1927~ pp~ zu-7-o ; ,~ne~:  ¢*~ . ,  : .- , :: 908.=. - - - - - - . :  Jneveiopmen~_ m uoa~ r r e p a r a u y n  ~u~ 
:- : " equa t ions  were  obtained analogous to the  va r i ous  rood- a ~ r ~ n a  , , - on  an  ori~dn-I ~ " ~ f i ~  , . , ~ e ~  ,~ n ~na..n ~Rn '~LZa 1927 ~ 1175 : : Ut i l izat ion.  ~yn~netic . t ivarocaroous  ~ ' r o m  ~,a~e~. 

-- ::_ i f lcat ions: :of : the:  B r u n a u e r  ' E m m e t t ;  and  Teller  a sP-  . . . . . . . .  " . . . . . . . . . .  g . . . . . . . . . . . . . . . . . . . .  ~:~ , ~" • ' " o -  t h e r m  (abs. 399) .  I s o t h e r m s  of types  I ,  ! I I  and - to  A t  h igber  Specific g rav i t i e s  t h e : a v a i l a b l e  supply 'of  H, ' i ~ - |  "' - APproximate  econ0mic ana lys i s  is  m a d e  o f t h e L a n d e r  B u r e a u  of  M'mes M i n e r a l s  Yearbook,  1934, pp. 6 . , -  
opine ex ten t  V a r e  ob ta ined  ~. t no t  ~ '~e s  I I  and IV  ts so l imi ted  . t h a t  t he  tendency i s  t o w a r d  benzene- '-~:~':'" "i]ow-temperature :carb0alZation : f o r  p=ogucti0n ~o£.: ~:: 643; Chem.-~os . ,  vol~ zu, .m~5, p.-~!~. : .: - 

: . . . . .  "~" ~^ ~, 2~^ , ^  ,~ ~ ~u~,.x ~ : . f ~  ^ ~ m  *~ naphtha lene  l imi t ing  compos i t ion  - :. ~ ' ~ -  " smokeless semicoke a n d  t a r  oi ls) ,  F r a n z  F m c n a r  ~ S ~ -  At  p r e sen t  t he  product ion of  s y n t h e t i c  mo to r  :fuel : :  . 

: a n d  Teller t r e a t m e n t  O f m u l t i l a y e r s 0 r p t i o n  is~the l a c k  : 899..F~STE~:G~ [Catal~'tic Red  u%ti0n^oof :Carboana_Moon .- ' ~ ! ~ t ' : i  i:;'~i~hy:r~cI~boHSf~n~:~i~l~:ea~::)ols f r o m  (~(,ater afr:~rog~uSce~iod2~Sr:°thoa~easg:l°tdaC?b~:~y~l~:~e~cts'~ 
of  i n t e rac t ion  la te ra l ly  w i t h  molecules in ad jacen t  oxme. j  ~renns~o~-~aem.,  re*.. ~ , luz~,  p p . _ ~ e - z ~ a , . . ~ , ~  ~ ~ , a  ~ - ~ o ~  and B e r e i u s  ( l iquefac t ion  Of C0al' by :~ : : _ .~ -:~ .: .~ ~ . ~ , ~ ,  : :  

: c o l u m n s  :although in te rac t ion  w i t h  molecules i n  t h e  : . Chem. Abs., vo L 17, 1923, p. l ~ d n . .  ~:9~.'.;{~.~Tle[ ~ r - e s ° ~ l ~ l i * , ^ . .  ~+ ~i=h &ressure) processes  f o r  909. . tCecent m e v e m P m e n ~  m ~oa .  t : y~ . - - ? - .  
: : s a m e  C01umn i s  permit ted .  " : : ' :  " :  An 'observation by  0~lov h a s  been  conf i rmed ,  tha t  ~ ! i ' . ' ~ : : ~ r ~ i i n i ~ Y ~ u e ~ s  ~rum ~ 0 a [ u n d e r  Amer ican  c 0 n d i = ,  l ion a n d  Ut~l~zation. : B u r e a u . o f  Mines  ~½ne~ains 

. . . . .  999: FER~Za0, P [Chemical  Eva lua t ion  of Coal ] Roy i s  t h a t  CO when reduced a t  1O0° by  m in  presence of : ~ ' ~ ' % ~ q 2 b n s ,  to 'prOvide  some bas i s  f o r  :p red ic t ing  When ' they:  : .  - £ e a _ r ~ o o ~ ,  pp.-~U~-,Uu, :~-uul~ Su,..-~0, ~v'V'  ~ "  : .  
Univ mines e e l  9 1933 pp 453-458 487-,493. Chem~ " a ca ta lys t  of N i  aud P d  asbes tos  y ie lds  unsa tura tea  : :=~-~ . : .  h i ~ -  ~ ^  ~*~  - so  f o r  a u ~ n e n t i n g  the  Supply of  ga sp -  ~ . ~ * ,  . . . . . . . . .  : : . : : : : ~. 

: : :  :Abs :  eel 27 i933 p 5935 : .  ' : , :  ! ::::" hydr0carb0ns  a n d  not  CH,. T h e  c a t a l y s t  rapldlyloses:.;~ii~!.-'lln~ro~n~pe~o~eum Lo~v-temporature  car  ben iza t lon  Brtefstatement'withbibliog~aphyofFischerPr0 t e s s  
~ . .  .~_ . :  _ . . ~ _  _._. _'._ ~ . .  i t s  ac t iv i ty  : . . . . . .  . . . . .  i ~ " ~ : : " ~ ' c o ' , ~ a , ~ , d  o f  minor  in te res t  whi le  the  o ther  p r o c - ,  f 0 r  m a k i n g  syn the t i c  products  f r o m  gases  U~lllZa~lon o£ coo#. in-~l l~-eoKlng p roce s s  ann  m e  : - : . : . : .~r~ :.~%_~ . . . . . . . .  , , . . . : .  ~ . 

p r 0 d u c t s  obtained by d i f f e ren t  processes  a re  re~:iewed. : " 9 00. F E s z ~ ,  G., ANn Burns ,  'G.  [DecomPOsition :of : ~ . ~ ; d s s e s  cannot  compete w~th petroleUmgca:lo.hne un t i !  ~ t s .  910. ~ . '  R e c e n t  :Developments  in Coal P r e p a r a - . /  
:~feth0da of  ob ta in ing  a roma t i c  subs tances  : co lo r ing .  Carbon Mon0xade.]  Bet .  d e u t .  chem. Geselh, v oL. ~ j ~ e f i n e r y  pr ice r i s e s ' t o  $0.30-$o.40 per  ~ . . ~ t ion a n d  Ut i l iza t ion .  B u r e a u : o f  M i n e s  M i n e r a l s .  - ; 

: : : ,  m a t e r i a l s  p h a r m a c e u t i c a l  p roducts  -explosives, O H , ,  ~ ' .  56B,1923, pp. 2245-2249; Chem.[Ab s ," eel .  ! 8, 192~, : ~ ' . ~ ' § d 4 : ' - - - - - - - . - : : U s e  of  Of f -Peak  Water -Go s qapagt .Y~21.  :Yearbook 1936 pp:::625-648 ; Fue l  ee l .  16 1937, pp; 
i :  " - :NH~ HN0~, H e N  dif ferent  alcohols, formaldchYde r _  : p .  AuUU." .' " " " : .... ' " " ( ~ , , . ~ ~ M e t h a n o l P r o d u c t i o n .  :Am.  G a s . J o u r . i v m .  i z ~ , z U ~ ,  : : :  /~en ~ 6 ' ' : : : .  : ' :  
: : synth01, c01:e-oven gas,  E t 0 H  acetone a n d : g l y c o l . a r e  It.~aas been previously  shown  tha£  the  equilibrium : ~ ' ~ i  pp. 179-181; Chem. Abs- ,voL 21, 192% P" 1699. ~ ~= .~ , , := '~ , ,~ , , a~  ~ h ~ , ~ ' a u h ~  - ~ " :  : 

: d iscussed and  t he i r  reac t ions  expla ined ' : ' 2 C0:-~C0=-~C ( 1 )  i s  d i s p l a c e d  b u ~  s l i g h t l y  t o  the . ~ ' ~ ; . ~ ! ~  An ~.~ttrnate baSed on d a t a  t aken  f r o m  a phper  by  ~ .  : ~-,=-.~?. ~ - - - ' ~ =  . . . . . . . .  qv  ~" : - . .. . . . . .  • , " . . . . . . . . . . . . .  • - ' " . a ra -  ' ' 897 -- r P r e s e n t  Chemical  .~ntheSe~ S+--~ r i g h t  a t  low t empera tu re s  fo r  w a n t  of a suitable cats- ~ | i ? . ~ a t a z t  in  the  Proceedings  of  the  I n t e r n a t m n a l  C o n f e r -  • 9 1 1 ~  Recen t  Developments  *n woa~ rrep 
' J ~ _ _  ~:,:_,~.-.__ ~ : ~ _ :  . . _ . _  _~:~Z _ . Z .k~=.: . . . . . .  lYzer  (abs  2219  3001 and  3 2 2 2 ) b u t  t h a t  t he  equilib- ~~/~:i~/;"::ience on B i tuminous  Coal, 1926 (abs.  2589). T h e  cost  - " t i o n  and  Ut i l i za t ion  B u r e a u  o f  Mines  "Minerals : 

• ~ u m : = ~ ' u * u u m . j  ~ e v .  umv.  m*uu~ v o , : ~  . t y p e  pp : ' . ~ ' . ' . . . .  ,~r ~.-~ ~ n i ted  " - • uel eel  17 1938 p ~o~ ~,~ ' ' ' " m u m  CO-~-SaO--~C0~-I-S: (2 )  m the  presence of P d  i~ : (~* '~" :o f  production of MeOH by a l a rge  p lan t  in  t h e  U Yearbook,  1937, pp. 93o-9v4,  F , • , ^^ , P  • 
b lack  i s  displaced considerably to  t h e  r i g h t  a t  low tern- ~ ~ ~, - '~  . . . . .  . . . .  ; ~ , ~ ' ~ ' ~ .  ~ttstes would probably be only $0.30 per  ga l . , :bu t  : the  272-280 300=307; Chem: ~Abs., eel .  31,1937, p. ~nroz. 

: : A 'mong  0thor t0pic% the Fisc~er-Tropech Synthesis  i s  .. : pe ra tu re s  ( a b s  9 6 8 8 ) . . B y  u s i n g  P d  adsorbed on he- ~ t _ .  tuation wi th  r e g a r d  t o  the  use  of off:peak w a t e r  g a s  ~ ' ~ a W  ~ f t h  extens ive  b ibnography:  : 
d iscussed. '  " . . . .  ' ' :  ' " f i v e  charcoa l  as  Catalyzer: CO e i t h e r  a lone or mixed ; ~ ' ~ ! ~ i S l e s s  f a v o r a b l e ; ~  ~ '  . . . .  " . . . . .  " . . . . .  . . . . . . . .  . :; 
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912. Developments  in Coal Research  aud  Tech- 
nology in 1937 and  1939. Syn the t ic  Products  F rom 

• Gases.  B u r e a u  of Mines  Tech.  P a p e r  613, 1940. pp. 
• 77--86 ; Chem. Abs., vol. 34, :[940, p. 75'/4. 

Survey  wi th  bibliography. Economic d a t a  ou the  
Fischer-Tropsch process a re  quoted f r o m  the Fa lmouth  
Commit tee  repor t  and  the  Labor  P a r t y  Commit tee  re- 
p o r t  wl th  money,  weights ,  and  vo lumes  converted into 
Uni ted  S t a t e s f lgu re sbYG.Eg lo f f .  0n  the  basis  of  these  
repor t s  the  cost f o r  Amer ican  c0ndi t iohs  o£ synthet ic  
gasol ine  would be about  $0.14-$0.16 per  gal. 
9 1 3 .  - - - .  Product iou of Liquid Duels l~ 'om Coal 

. . . . .  : I 

9F ~FISCHER-TROPSC]~ - S~TI-IESIS AND RELATED PBOCESSES " 

1946, 12 pp. ; Gas ,  VOle 22, ;1946, pp. 70, 7~, 78; Gas 
Age,  eel .  98, No. 6, ;1946, pp. 37-40, 42;  Coal-Heat, eel_ 
50, N o v e m b e r  1946, pp. 30-34;  Mech. Eng.,  eel. 69~ 
1947, pp. ~21-226, 228. 
Rese rves  of  minera l  fue ls  in  the  Uni ted  S t a t e s  a r e  

e s t ima ted  a s  fo l lows:  CoaI, 3.2 t r i l l ion tons ; petroleum - 
20.8 billion bbl.;  n a tu r a l  gas ,  135 tril l ion eu. f t .  
t e rms  13,000 B.f equiva len t  he a t i ng  value,  (coal t aken  at  

: . t. u . ) ,  coal comprises  99.8% of the minera l -  
fuel energy  rese rves  ' oi 1 sha le  0.9%, petroleum 0.2%, 
ann n a t u r a l  g a s  0.-%. T h e  coal reserves  a re  distrib- 
u ted a m o n g  the  different  r a n k s  of coal ou the  basis  of 

a n d  Lignite.  Bureau'  of Mines  Stateuient ,  Aug, 4, energ.,y content  in  the  following propor t ions :  Anthra.  7 
1943 ; U. O. P. Coo Lib. Bull., No. 34,  1943. cite, 0.6% ; low-volatile b i t u m i n o u s  coal, 2.2% ; high. 
Rev iew of  developments  ill the  production of liquid volat i le  b i tuminous  coal ~4')c~ - subbi~u,~ . . . . . . . . .  , 

:fuels f r o m  coal by low- tempera ture  earb0nizat ion,  sllale °-3.1% ; hgnzte  18.7%. The  u l t ima te  reserves  of oil 
oil, and  coal hydrogenat ion,  b o t h  d i rec t  and iudirect .  , and gas  are ,  therefore ,  ve ry  smal l  as  compared to the : 
:It is e s t imated  t h a t  the d i r e c t  hydrogeua t ion  r e q u i r e -  r e ,  rYes of coal mid  lignite,  qnd a s  the  supply  of oil  ; 
m e a t s  for  steel fo r  p lant  nnd equ ipmen t  a re  f r o m  8.8- a a n a t u r a l  gas  declines, i t  wil l  be necessary  to re: 

sor t  t o  coal e i ther  by d i rec t  subst i tu t ion Or by c o n -  14.1 ton pe r  bbl. of gasol ine  per  day. Aside f rom the vers ion o f  i t  to liquid and gaseous  form• :Fuel  gases : . a m o u n t  of steel, mn l t i - s t age  compressors ,  special a l l o y -  
s tee l  p res su re  vessels,  and special  electrical equ ipme l t  f rom c0al by carbonizat ion or  complete gasification 
would be requi red .  The  P iseher -Tropsch  process does have  beeu i n  eoinmercial nse  for  a long t ime, and ,~ 

n o t  need as  much special  equipmeur  but n ust  have  recently processes  have  been developed for  the  con- 
more  steel p e r  ba r  'el 0f  g~ sol ue, $.9-:14.3 rolls, version of coal to liquid fuel  by the  direct  hydrogen a. 

• 914  ~, tl0u" of c0nl or hvdro ,ena t ion  of  tnxs el , • ~ .  Product ion of L i q u i d  F u e l ~  F r o m  Coal duced *-^'-- =- "" ~ g  . . , ,  • ': gases  pro- 
and  Ligni te .  Svn the t i cL iqn id  Fue l sHea r in ,~sBefo re  . ~ rvm:  coat: .~0  r coa~ .ayurogenatmn by the 

• " ~ B e r g m s  process, mos t  of t im h~gh-volatile :bituminous 
a Subcommit tee  of the Commit tee  on Public Lands  coals, the  snbbi tuminous  coals, and  the l iguiths are 

• and  Snrveys,  U.  S. Senate,  78th Cong., 1st: sess., on  : suitable,  whi le  f o r  the  Fiseher-Tropsch process, almost 
S. 1248, !944, pp. ! 6 9 - 1 7 9 .  : . .  m~y Carbonaceous m a t e r i a l  t h a t  call be reacted w i t h ~  ~ 

: Rev iew of the  production of l iquid fuels  by the P e r - s t e a l n  to p r o d u c e  CO and H.- i s  n potential  source of~::'~ 
~ u s  coal hydrogena t ion  aud  the  Fiscl~er-Tropsch syn- liquid fuel  F u r t b e r m m ' e  i t  is not  believed tha t  the cost -~ 

• thes i s  processes• E s t i m a t e d  costs of  productien a re  of p roduc ing  l iquid fuels  by e i the r  of these  nrocesses .'~ 
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Fischer-Tropsch  ca ta lys t  cons is t ing  of  Co-Th0.--  product ion and  pur i f i ca t ion  of  synthesis  g a s  (pp.  " /3-  
MgO--kieselguhr  was  s tud ied  l)y fl~e electron mic ro -  76) and  4 d i a g r a m s ;  syn thes i s  of  l iquid fue l s  f r o m  H~ i 
scope. Co oxide  and  seve ra l  types  of k iese lguhr  also and  CO, Oxo process ,  p rocess  mechanism,  Catalyst%: 
were s tud ied .  A mic ro~raph  of  the  mixed  ca ta lys t  i n t e rna l ly  cooled p rocess  (POe 76-82) ; h y d r o g e n a t i o n  
shOWS the  charac te r i s t i c  open s t ruc tu re  Of kieselguhr ,  o f  coal, func t ion  of  so lven t s  a n d  catalysts ,  Sn  ca t a ly s t ,  
I t s  e f fec t iveness  aS a c a r r i e r  i s  probably the  resn l t  of : . hydrogena t ion  of a s p h a l t  (pp.  83-86).  
this open s t ruc tu re ,  which  p e r m i t s  the  reac t ing  g a s e s .  9 ~ :  - - .  Annual  Repor t  o f ; R e s e a r c h  a n d  Tech-  
to p e n e t r a t e  f ree ly  to t he  ac t ive  components.  The  no lo~e  W o r k  on Coal, F i n a l  Year  19t9. B u r e a u  o f  
par t ic les  and  agg rega t e s  a r e  seen on the mic rog raph  Mines  I u f .  Circ. 7~6~, 1950, 97 pp. 
range in  s ize f r o m  severa l  m ic rons  down to 0 01 m c r o n .  

T h i s  report i  based  l a rge ly  upon pub l i ca t ions  i s s u e d  
Calculat ions f rom the  effect ive  sur face  a r e a  of th is  d u r i n g  the  fiscal yea r ,  smnm'ar izes  r e sea rch  a n d  tech-  
cata lys t  m e a s u r e d  by an  N_--ahsorption method ind ica te  . nologic w o r k  of the  B u r e a u  of ~tlnes on coal a n d  c o a l  

. that, i f  t he  ma te r i a l  w e r e  composed of nonporous 
part icles,  t he i r  average  d i a m e t e r  would be 0.013 microu,  products  w i t h  cont inued emphas i s  ou coking-coal  re -  
Apparen t ly  the  la rger  pa r t i c l e s  a r e  e i ther  aggrega tes  serves,  conserva t ion  and  m i n i n g  safe ty ,  a n t h r a c i t e  
of these  ve~.'y small  ones or  a r e  porous enough S o  problems, a n d  syn the t ic  liquid- fuels  product ion .  
that  g a s e s  can  readi ly  pene t r a t e  them. Since ealcula- 926. F~ELU.Xm:, .4. C., .A.~n SCHn0SUF~ W. C .  Oil a n d  : 
t~ons o f  su r f ace  a r e a  f r o m  electron mie rographs  de- Gasol ine  F r o m  Oil  Sha le  and  Coal. Fuel ,  eel .  23, :No. 
pend ell t he  visual ly a p p a r e n t  par t ic le  size,  such 2, 1944, pp. 34-36 : Chem.  Abs., vol. 39, 1944, p. 3445. 
measu remen t s  obrionsly w o u l d  u0 t  s h o w  the  a r e a  - B e ~ ' i e w  of processes  w i t h  e s t i m a t e s : o f  costs .  T h e  : . :  
effective in ca ta lyz ing  the  F i s c h e r - T r o p ~ h  syuthesis .  F ischer-Tropsch  process  o f f e r s  a Coavenient  m e a n s  of  : 
Measurenlents  made  on a : n u n t h e r  of mic rographs  of conver t iug  na tm ' a l  g a s  to l iquid fuel. In  sp i t e  o f  f i le  . 
the CO oxide  gave  an  a rea  of  4 m.-" p e r  ~n. ,  compared a t t r a c t i v e  possibil i t ies ,  however ,  for  the  use  of  n a t u r a l  
to 62 m ?  pe r  gin. obtained by t h e  N.- absorption method,  g a s  ill t i l l s  way,  i t  i s  not  desirable  to encourage  t h i s  
For  u se  in a proposed sulal l-scsle F ischer-Tropseh  devel0pnlent f rom the  long- rauge  national  c o n s e r v a t i o n  ' 
e.xperimentsl plant,  a CO gene ra to r  w s s  developed vlewpoiut .  
u t i l iz ing p i tch  coke or  pe t ro lemu coke a s  fuel and hay-  927. FIELDA'ER, A. C:;  BELTZ, J .  C ,  AXD FIS~En,  P.  T.. 
:ing an O.- blast .  T h e  r a w  g a s  l e av i sg  the  g e n e r a t o r  E i g h t h  .4mnual l i epo r t  of  R e s e a r c h  and  Technologic  : : :  
Contains app rox ima te ly  97% CO. 1 .6~  N.-, 1 %  H.  and W o r k  on C01il fo r  :1948. Syii thesis  of  H y d r o c a r b o u s  
0.5% CO.. and  O.-, .Most .of the  ash in the  fti'el i s  F r o m  W a t e r  Gas. B u r e a u  o£Mines  I n f :  Circ.  7272; 
volatil ized and  i s  p resen t  in  the  gas  as  smoke ueces- 1944, p. 56. 
s i t a t ing  electr ic  .p rec ip i t a t ion  :methods for  cleaning. E x p e r i m e n t a l  work  o~[ Fe  an& Co ca ta lys t s  h a s  been  

A l t h o u g h  t h e  experhnentnl  a t i l t . h a d  a capaci ty  of Completed. Me thods~o r  the  preparat i0n '~tnd r e a c t i v e -  
2.5,000 cu. f t  per  Oar  of  CO, extension of the  s a m e :  l ien  of  F e  ca ta lys t s  have  beeu developed, n n d : i  F e  

t aken  f rom the paper  by ~V. S, F a r i s h  (~ bs: 879) Bu- : w!ll b e in a n y  sense prohibi t ive:  F rom reports  of-~:-J :Principle to l a r g e r  uni ts  s e e m s  w a r r a m e d ,  ca t a lys t  bus  been i n  opera t ion  for  3 mon ths  w i t h  no  
: " " r e a u  0f  Mifies esthffates" ~oi:steel" requ i rements  d i i l ' e r  : Germmi  devel0ptuents a n d ' f r 0 m  Br i t i sh  and ~(meriean' ::,:| ~ 921/FIm=bXEI ~ '-~: - c , -  J~XD BReath:  R L. : "C0mple~e loss° in  ad t i~q ty . .  Fe  ca ta ly-s t s  yield a - h i g h l y  olefihic 

somewhat  f r o m  those st i l ted ill the  above p a p e r :  8.S esthuates ,  i t  appea r s  i let,  iu ge le.al,  g a s 0 t i  m c.~n be I . Ut i l izat i0n of  C0nl and Motor  FUel. 0i i ,  Pi l int  n o d  pr0du'ct and ;a  l a rge r  prop0r t ion  of ~ol idpara~f ins  t h a n  
• - tons  pe r  bbl. o f  gasoline, a s  eompared  to 14.1 tons for  prodnced by  t h e  hydrogenat ion  Of solid fuels for '  about >'.~: - Drug  1Reptr., v0l. 10S, 1925. :pp. 12-13~ B l a s t  F u r n a c e  : i s  obtathed with:  t he  C o  cata lys t .  Chealmr ,me thods  

• , ' a coal-hydrogenation plant  ; a ld 14.8 t o n s  as compared $0.10-$0.15 pe r  gal. more  than  f r o m  petroleum, and ~.~|: a n d  Steel  Piant ,~ 'ol .  14 :[926, pp; :138--140 148 ; O h e m  of  .p repara t ion  of Co ca t a ly s t s  have  been i n v e s t i g a t e d  • t o  8.9 tons f o r  a Fischer-Trolf§~h plant .  . . . .  - • . . . . . . . .  . . b y  the  Fischer-Tropsch  process ~or $0.06-$0.09 per gal.:G" | 915 Liquid l~uels F r o m  Somx:es  a n d  ,-~Iet. Eng. ,  eel. 32, 192G p. 799~ ~ and  a very- p r o m i s i n g  me thod  h a s  been developed. I n -  " 
" t e r p r e t a t i o u  of  ava i lab le  d a t a  on the  s t e am,ca rbon  Pet roleum.  H e a r i n g s  Before  ~ . .0r.rber T h a n  ~1~ e- ~:  . : . : ~ . |  ' P r0cesses  fo r  0bthining motor  fuel f r o m  coal n lav 

• . . . .  a ~pecmt wonmnttee ' v o. ~ .  ~ y n t u e h c  Liquid Fne l  Inves t i~a t  ons of:5~:| : be grouped in 3 cias~es.  ( 1 )  Corbonization of  coal i n -  react i0n corrobora tes  the  generalh" a c c e p t e d  e o n c i u -  
~ s ~ g a t i n g ~ ' ~ f o l e m c ~ l  ~Reso}~t'ces, U. S.~. Senate,  the  B m ~ l  Of Mines. Science Counselor, v o l .  10, ¢,~ eluding g a s  m a n u f a c t u r i n g  aud  lOw-temperature ca r :  s ions t h a t  t he  p r i m a r y  products  a~'e CO and  H.- a n d  

: : : ~ - . o . ,  -. . ,  ~e~s. ,~. ~,es 3% , u n e  ~tJ-"~ 1.',~5 : , , o ~ ,  ~,~7 S-10 04-0 • . : ~  • - . . . ' n n  336-349- Na t  ~o~,,1 ~ . . . .  vm ~v w ,  , ~  ~^ d ~_o~7 ~ ~o~4 PP' ' ~" - 6 ,  O!lem. .kbs. ,  ~ol. 41,:~(.:| bomzation (2) hyd rogena tmn  and  hquefact  on of coal t ha t  C0~ is formed subsequent ly  by  way  of  the  w a t e r ;  
• ~ 194~ R7 no ~ . . . . .  ~ , . _  , ~ - , - . ~  . . . .  ~P~ . . . . . . . .  . , . ~:;!| oy the  B e ! ~ u s  p rocess :  (3) complete g a m f i e a t m n  of g a s  reaction~ . '. - 

: ~ : _ _  , ~ o , l ~  . . . .  y, t.~a, ,~o. : .  ; ;Sur;e..v hmlud ingd i scuss ions  0 f U n i t e d  s t a tes  sources)~]  - coal and  convers ion  of t he  g a s e s  by pressure  s y n t h e s i s  9 2 8 .  FIELD.XER,~.A..'C:~ EnNsT, F. ~4_, .~.,wn Bnow~L R :  L.; 
~ : eporr m a n e  ~elore tne ~enate  Pe t ro leum I n v e s t i g a t - /  oz Supplementary  llqnid fuels ,  alechol b y  v e g e t a b l e , ~  into ~IeOH, s y n t h o l / a n d  o the r  l i qu id  combustibles. ~ Use  o f  Off-Peak Gas  fo r  Methauoi  and  H y d r o c a r b o n  
xngCo!nm~ttee.on J u n e  22,194G of  tile progress  a l ready  ": f e rmenta t . iou /convers ion  of oil shule,  liqt~efaction of ~ |  : 922. ~ C o m ' a r - # i v i  ~ * - , ~  ..~ ~r.,~,,o~ ~ ÷,. ~ . Synthesis ;  W i t h  h~otes on t h e B e r g i u s P r o c e s s .  P r e c .  
m a n e  m u~e dn.eet -hydrogenat ion of coal and l igni te ;  • :coal  o r '  ha-nit e b y  h i g h f l l r e s S u r e  hvdro~e~iutiou :an'd~}~ i n  . ~ v ~ , ~ , ~  ,~ ~ ' ~ ' , : , , ~ " ~ " : ~  -~. --'~',',~¢ " < u ' : ~ n ~  A m .  Gas  Ass0c.,.vol. 9, 1927, pp. i031-1033. " 
t h e  eenverslon of  coal coke, na tu r a l  gas ,  and other  car-  c o n v e r s i o n  of  w a t e r  .~"as ~froin C0a'l, .°r~lia'nite~ .o~ also ~ | ,  ~ - |  ~'19';~"(~'~l"~a--~";"~t~n°~::-~, ~,- - . . . . . . .  ; ~-~n,..~DS :~n~:" ~ '~g ;~nem- '  v°l"'~Y " ~ ,  eel -2. l , x ~  lX ~ ' ' Theore t ica l  requir~hlent  0f hlu0 gas  t0 melee 1 ton o f  : ;~ 
bonaceous m a t e r i a l  to l iquid fue ls  by  the  gas-sen- European developments  and  the i r  applicat ion t0theAmer;~::~cost~!~:! ~' ~ . . . .  . Values  fo r  t he  eqmhbrlmn" " " consraut  in the' N e r n s t : :  M e 0 H ,  wi th  ~70% c o n v e r s i o n  is '  put  a t  100,000 cu. ~t, -::: 

: . . t hes i s  process and  t l ie  r ecovery  a n d ' r e f i u t h g  0 f ' o i l  . lean condit ions s y n t h e t i c g a s  production,  and 
:~rom Shale. T h e  ear ly development  and pil0toplant : :  of synthet ic  ltqUid fuels:  . - : :  . : . : . : ~ -  ~quatmu h a v e  been calcula ted  for the  r e a c t o n :  .~ p m n t  0f  20-ton-pet-day Capacity wiU t h u s  r e q u i r e :  

,~i _ Z  0 - b : ~ M e O H + ~  ca lo r i e s"  w i t h  t h e  exne r imen t a l  2 000000 c u  I t .  ' T h e  t o t a l  i nves tmen t -pe~ ton-pe r -y r .  : 
w o r k  is  for  the  purpose 'o f  p r o v i d i n g  n e w  and improved  : 919. ; - ~  Fronfie~;s ~ Of Fue l  :TeChoolS~. 0he~ '~  ~. ~i data whicl i  h a v e  been :reported b y  dl f feren~ ndeSend: :  : f o r . t h e  g a s  p l a n t  plus 'the: M e O H  plan t : i s  Calculated a t  : procedures  fo r  demous t ra t iou  p lan t s  o f  u p  to o.200 bbl. and  End"" ~q-~,~ . . . .  o . . . . . .  ~ -X~; ' -  - -  • 

. . . . . .  p e r  day  capacity,  T h e  p r o g r a m  fo r  the  nex t  fiscal v e e r  vo~ ~ ~ - . ~ - - . ~ .  - ~ v ~ ,  pp. ~ivv:-~,01; Fu~:~. ~:. . . . . . .  " eat observers .  ~[n _.smite of  ,.nrobabi~ variation'- . . . . .  ~ ~,~ $101.00-$128. .0O. o n  such a,  . . . .  bas i s  It  is  no t  cons idered  ; .... 
: : ; iS summar i zed  . . . . .  " " . . . . .  - ' , ' ~ , . - '~ .  - ,  ~ ,  PP. - ~ - .  - z/;] ~t,'~,~: exact Conditions of the  exner imen t s  f rom di f ferent  t h a t  ra ther  M e 0 H -  or  syn tho l  could :be p r o d u c e d  to: 

" 9 i6  ' SYnthetic Liqfi id F u e l s ' P r 0 ' m ~  l~a ( :  .... Pape r  p resen ted  dur ing  t h e d e d i e a t f 0 n  0f the  BurCa~!~ ~ ! : l a b o i - a t 6 r i s s  there  ts-close a ~ O T ~  ,~ . . . . .  thg  vn,  . . . .  e compete  w i t h  gasol ine as  a motor" fuel . . . .  
" • o . " t. of Mines synthe t ic  fuels  l abo ra to r i e s  a t  Brucet0n :P~/.~ ;~!.;:~ :the Constant. . . . . .  . . . . .  "'. ' ' 929; I~LDXCZn,'A. ¢ 4  I~S~E~, P.:L.,. . ,~O Bnmv~m~ R.  E : .  

- Petrol .  News,-voL 37, No. 36, Sept  5-1045; pp. 1 7 0 9  I t  t races  brief ly the  u p w a r d  t r end  in  the  las t  2 d e c a d ~  ~ i ~  ~}~ ~II~LDNER A C A~D FISHER P L ' B i b l l o ~ a n h v  : Nin th  Annua l  Repor t  0 f  Resea rch  and  T e c h n 0 l o g i e  ' 
/ : 7!1  "/12 714 715. : : " of n e w  developments  and  improvemen t s  in the  minin~g~ ~': ~ ' ~ " :  . . . .  : "' " . . . . . . . . . . . . . .  . . . .  " 

~ : :  :' Repor t  5ef0re  Senate  P e f r 0 i e n m  i n v e s t i g h t i n g ; :  : p repara t ion  and  :util ization of coa l  and  predicts  a:n.e~ ~ " : ~ ' ~  of B u r e a u  of  Mines I n v e s t i g a t i o n s  On the Product ion  . W o r k  on Coal  m 1944, . Syn thems  of L i q m d  Fue l s  b y  
e~: a~;Vq. 'of L iquid  Fue l s  F r o m  'Oil S h a l e  Coal L i -n t t e  a n d  ' H y d r o g e n a t i o n  of  - Carbon :' Monoxide. B u r e a u  o f  Commit tee  o n  Yune 22, 1945: of  t h e  progress  a l r e a d y :  era  i n  the  process ing  Of coal f o r  the  production .of# ~ - ~ '  . . . .  ~:, ,G~:~ N a tu r a l  Gas  : B u r e a u  of ~ i n e S  I n f  Circ 7~04 .'1945 ? ' Mines  Inf" Circ. 7822 1945: pp. 75-79; ChemLAbs . ,  

• .i .made m the  d i rec t  hydrogena t ion  of c0al  and  l ign i t e ;  :gaseous a n d  liquid fuels:  The  bas ic  Get, man process~i~ ~: : : i ( .  :18 pp.- : :  . . . .  " " . ' . ' : ee l .  40,  1946  p. 5897.  " : ' .  . . . .  : : - . .  ~ 
: :~ae conversmu of  coal, coke, n a t u r a l  gas,  and other  • fo r the  product ion of l iquid-fuels  by coal h y d r o g e n ~  :~:i:~!.~ List  Of 236 refs :  to p a p e r s  Writ ten b r t h e  B u r e a u  -: Cr i t i ca l  discussion On the-prepara t ion  a n d  p r o p e r t i e s  / : 

: :  carbonaceou s m a t e r m l  to l i qu id  : fue ls  . b y  the  . ga s -  . t lon and  g a s  syn thes i s  a re  a l r eady  undergoing  t e c h ~ , . ~  ~,. ,of Mines s t a f f  (gee  abs  1217 ) . . . .  Of m e t a l  ca rb ides  and  the  reac t ion  mechan i sm b e t w e e n  
: y n m e m s  process  ; and the  recover~  and  ref ining of cal improvemen t  t o w a r d  :a g r e a t e r  economy of Ol~fa~:~][~r~ 

a r n oil f r o m  sha le  The  ear ly  develo 'ument and  ~ loe  : lion in respec t  to Amer ican  cond~f~,,~ . . . .  ~,~.~:~(: 824 F ~ n ~  ~" f ,  -:-.~ ' ,~ :~-4~.~  ~ ~ r ~  ~ .~. ~ :  CO a d Co or  F e  o r  t he i r  oxides  to f o r m  ca rb ides  w a s  
p lan t  work  is  .for the  Propose of  nrovidin~ n~w ~na  ,~ . . . . . . . . . . . . .  - ~ : ~ : " ; '  ' " n u n l  ~ . . . .  * , e  ~ o ~ - - - ~  . . . .  -~  - p u b l i s h e d .  (~ee  abs .  1434) .  The  react ion .as s t a t e d ,  : 
~mpro~ ed procedures  fo r  demons t r a t i on  a lan of nn tn " " " ~ : ~ " ' ~  ' C o a  ~ioon] v ~ , ,  ~n~e ~ . . . . .  , ~¢ . , ,~ t o  be m u c h  too sl  w to account  f o r . t h e r a t e  of  s y n t h e s m  
200-bbl pe r  d a y  eapacit~ The  u r o ~ r a m  ' for  th~ n ~ v  920, FIELDI~EP~ A C AI~'D BaEWER R E Tenth  Anuuif lg '~ :~3 A,  7518 ~oa¢i ~7 ,~, " v'~ . . . .  u ~ ~ m e s  ,n~. ,~xre. o£ hydroca rbons  by r e d u e t m n  of  carbides w~th t~. .when 
fiscal y e a r  is  s u m m a r i z e d .  Re~ort  of  R.esearch and  Technologic W ~ r k  on GoOi,~[t~:~'; * ~ _ . • ;a  m t x t u r e  o f : C 0  and  ~h- m u s e d .  I t  ~s kn0wn  t h a  t t h e  
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. . . .  i . . . . . . . . . .  . . . . . . . .  , i  . . . . . . . .  . . . . .  o ~  (~) ~ l~, ..... Applicat ion of  X- ray  Dif f rac t ion .  Petrol.  Refiner,  speed, reepcct ively ,  fo r  t h e  diff  erent-£u { 
the  m o s t  ac t ive  Fe  ca ta lys t s  ca ta lyze  th i s  reaction to Pyrophor ic  Fe  can  best  be prepared  by  t h e  reduct ion vol 24 No 4 ~ ,  114-120; No• 5, 1945, pp. 117-119; 80 tm~. per  h r .  a n d  46 k m . ;  ~ b J  11.n l;, ~)~v~l. ~ £ 1 )  
only a s I igh t  degree  a t  t empera tu re s  below 300 °, i t  of  Fe :0 ,  i n  H :  a t  500 ~ for  3 hr. The  Fe:O~ w a s  pro- | N o ' 6  1945" n ~ r ~ l l - l l 4 -  kin•; (c) 12.7 I., W3 ~m. anu  b~ g.m.; ~ul ~-~.~ . . . . .  .-7--- 
a p p e a r s  probable t h a t  H : O  and  C0= a re  p r ima ry  prod- e ip i ta ted  f r o m  Fe  (N0 , )  3 solutions of  d i f ferent  eon- ' ] ~Brief: ' s tatement" ~ ~" as  to ~*~ . . . . . . . . . .  -~nl icab i l i tv  to t he  s t u d y  thereand 55waskm.troubleWithfromPUrepreignitionMeOH andwithout6 a im.  compresmOndetonation; 
n e t s  on Co a n d  F e  ca ta lys ts ,  respect ively.  Although een t r a t ioas  to produce oxides of  d i f fe ren t  degrees  of 
m e t a l  carbides  e re  fo rmed  on both Co and  Fe ,  there i s  d ispers ion,  which, i n  turn ,  would influence the  pyro- | of F i scher -Tropsch  catalystS,  hart e of  t he  wi th  5% ]K=O t h e  M e O H  ign i t ed  properly.  
evidence  t h a t  the  mechan i sm of the  syn thes i s  on Co phor ie  ac t iv i ty  of the  reduced Fe. The  pyrophor ie  Fe  | 938. F~SCHnECK, K., - ~  . SALZE~, F:~ [C . g . . . .  945 ~ [Coal  L iquefac t ion  and  Comple te  G a s -  
c a t a l y s t s  di f fers  f r o m  t h a t  on Fe  ca ta lys ts .  An in- w a s  inac t iva ted  by  he a t i ng  in  I~-, ~ : ,  o r  He-  Oxides a ta ly t i e  Ef fec t  of Meta ls  a t  t n e  "±'raasifion ~ 'mnr . j  L . ~" - .  . . . . . . . . . .  | C ,  " ~ . . . .  - . . . . . .  "5~-:169" incatlon.J . .Nathrwxssenscnalten, vol. I-~, i'JZti, pp .  
ves t iga t ion  h a s  been made  on the corre la t ion of the  of  t he  highest  degree  of  dispersion yield pyrophor ic  Fe  | Ztschr.  ~leKtroeaem. ,  t e l  . ,~ ,  tuck, pp. ~ , lO13-1214- ChenL &bs voL 21 1927, p 1342. 
phys ica l  propert ies ,  pa r t i cu la r ly  X - r a y  diffract ion pat-  m o s t  easi ly i nac t i va t ed - - t im  ease  of  inac t iva t ion  de- I Chem. Abs.,  vol. 29, 193~, p .  3uoo. - ' . . . .  ~ 

] Sharp de e '~"~a  n¢ the* ca t a ly t i c  ac t iv i ty  wi th  the  Short  r e v i e w  wi thou t  deta i ls  o f  m o d e m  gas inea~ ion  t e r n  and  fe r roma~ne t i sm,  of Fe  ca ta lys t s  With thei r  pend ing  upon the  degree  of  dispersion.  T h e :  t ime  • - ' ~ : ~ .  7 ~ , ~ a v s f n ~ a  ~orm wa-~ shown :for processes. Pur i f i ed  w a t e r  g a s  i s  t r ea t ed  w l t h  F e  o r  
• m o d e  of  p repa ra t ion  and  act iv i ty .  An ana lys i s  of pub- f a c t o r  of inac t iva t ion  f o r  the  di f ferent  ga se s  var ied  change in to  th~ m g - - ~ - - ¢  . . . . . . . . .  ,r" - - ": o- Co ca ta lyzer  a t  900°-300 ~ and  a t m o s p h e r i c  p r e s s u r e .  

l i shed  d a t a  shows tha t  the  react ion r a t e  in  the Fischer-  i n  the  o r d e r :  H e > N : > H : .  Inac t iva t ion  i s  aceom- [ ~eln):he:%~o~p:~oniaefly~tHs~!~z~Fa!i~nn~ti~ tm~e~r : :~ :d :~  B~nZma ~ ~ i e  ~ ha:::~ratffiinn:Or~e:o~r~_~:~0d6 ~ 
T ro p s ch  synthes is  is directly propor t ional  to t he  par t ia l  punted by a decrease  in  total  surface• Samples  were : ' , 
p r e s s u r e  of the  synthes i s  gas  and inverse ly  propor- produced tha t  d i sp layed  pyrophoric  ac t i v i t y  a t  ~ 7 8  ° | 10-Co 90%• A t  the  de ~ . " " ~h eal per  ~n and  i~ a valuable  byproduct  of t h e  p rocess .  

N and  N i  Cu allovs no d iscont inuous  change ox u e • • ' . . . .  t iona l  to tha t  of  the  products.  T h e  re ta rda t ion  of and  in a i r  tha t  had  been thoroughly dried• | ~'i . . . " -  . . . .  • ' • -" " . . . . . . .  nclude t h a t  946 - -  S~nti iesis  of  Pet roleum.  Nat.: P e t r o l .  
t he  r a t e  by the  products  is  l a rge  enough 8o that  only 934. - - .  Pyrophor tc  Iron• I I .  Adsorpt ion  of  Car- h 1Apge: 

ea t s lwic  acr~,ut~ was  ooserve . . . . .  v ~ .  ' vNo~.W~.5 ~12~ "~o~ ~ l l g ° % h P e ~  4&9~b.~i,voC l . l i t t l e  advan tage  is  Obtained, so f a r  a s  space=time yield ben Dioxide and A m m o n i a  and the  Use  of  Pyropbor ic  per un i t  s u r f a c e ,  the  ca ta ly t ic  a c t i v i t y  of 2 fo rms  of  the  v S ,  1 7 ~ e~.  
is  concerned, by inc reas ing  the  opera t ing  pressure  f rom I r o n  in t h e  A m m o n i a  Synti lesis .  Jour .  Am• Chem.  [ same subs t ance  i s  different.  ) ~132' - , v v -  , . . . .  , • - , - 
5 to 20 atm. Unde r  a total  p res su re  of about  1 aim•, .~o, tel• 52,  1930, pp. 150-156 : Chem. Abs., vol. 24, 
d i lu t ion of t he  synthes is  gas  wi th  N~ decreases t im . . . .  ' ] 39 FISCHER F [New Poss ib i l i t i es  of Obta in ing  0 i l  I .  - - 9 • ' " ~  • . 7  . . . . . . . .  ~ ~ r m ~  v - I  4 Progress  of t h e  h r d r o - e a a t i o n  Of CO i~ d i scussed .  

• - 1930, p• 1275, F rom Coal.]  ~es..=~nnanai. l~enntui . . . . . . . . .  , • • :~ :  - - - * ~ • 
yield of  l i qu id  bydroearbens  per  u n i t  vo lmne  of gas  Rela t ions  between pyrophor ic : , - le t iv i ty 'and  ads0rp.  ] 1919 nn  4~iS-470; Brennstoff -Chem vol o 1921, Toe  hydrogena t ion  of t ;o  unum" n igh  p r e s s u r e  w i t - .  

b u t  does no t  decrease  the % c o n v e r s i o n •  In  fact ,  such . . . . .  ~,,tram,~.tm~v~:. . . . . . .  .: :_.y~r,~n;-rk~_~ne~n tothetl~e~nthe~iSwo~'l" ah•eadv0f 0ils fr0mdone At4o0 °,pre~suresMe0H ahOVeonly islS0 a tm a n d  a t  t e m p e r a t u r e  b e l o w :  
a di lut ion resu l t s  i n  a conversiol~ s o m e w h a t  ~•ester  t i r e  and catalyt ic  proper t ies  w e r e  invest igated•  Ad- | pp  336"~$7'  : "' : - '  an  excess of  ~ produces  O:-eontaining compounds  o n l y .  
t h a n  would be caleulated on flm bas i s  of a first-order re- sorpt jou of CO: by pyrophor ic  Fe  i s n o  cr i ter ion for  ] fo rmed  wlien ZnO is Used aS a 

: act ion.  Pho t0graphs  i l lus t ra te  some of t he  develop- pyro*phoric ac t iv i ty ;  adsorpt ion seems to depend pri- ] g a s  w~tn spee im iezere  e - " ~ " " " ~ ear- catalyst .  : P e t r o l e u m  hydrocarbons  a re  p roduced  a t  
: m e n t  work  being aec0mplished: Tile tYPe of converter  m a r l l y  upon the .uuount  of l:esidual oxide  contained | : b y  the Bad i sche  Co• and  bY Uhue.  ueeurrence ob ord inary  p r e s s u r e  and  200*--300 ° t e m p e r a t u r e  w i t h  

used in the Rnhrehemie  plants  to r e g u l a t e  the heat- in  t im Fe.  Sensitivity. and ease Of i n a c t i v a t i o n  c | bides" ,as t h e  intermediate". . lU'0duct is~ discusse(t. : . . . .  finely" d'ix•ided Go ,and ~e  a~. the cata lys t .  . . . . . .  T h e  p•~( ces' . s  
t r a n s f e r  problenl is i l lustrated.  T h e  ca t sLvs t i s  packed pyroph0r ie  Fe tony be due to rapid  recrystall izfl t ior I 940. • Conversiou of Coal In to  0 i l s .  Coll iery " 
in  n a r r o w  epaees betwee n s t e e l  sheets  through which t h e  processes of Which  ure  hindered by tile presence may  be SO conducted t h a t  in addi t ion to h i g h e r  hydyo~ 
eooting tubes a re  interlaced. W a t e r  under  pressure  : : of  cores Of Fe:Oa in  the  particles.  Fe  p r e p a ' e d  f rom I Guard. ,  vol. 128, 1924 pp. $7-$8;  Ges. Abhaudl .  carbons• the  nnenndensed gases  h a v e  the  p rope r  r a t i o  
is  c i rcula ted  th rough  the tubes. T h e  cost of such a colloidal :Fe:0~ is wor th less  as  a ca t a ly s t  in  the :syn- ; K e u n t n i s  Kohle  vol. 7 ,  1925, pp. 287-297 ; Ztschr• for  f u r t h e r  r eac t ion  a f t e r  t he  r emova l  of CO:. T h e  

Yer deut .  Ing;~ tel .  69, 1925, 'pP. 15--17; Chem, Abs., product m o s t  s imply  produced is  gaSol, a m i x t u r e  of  
: C:H~ C,tt~, and-  C,H o. In  order  to p r o d u c e  gaso l ine :  conver t e r  is  re la t ively  h i g h  because  of the large t hes i s  of NH,.  ; vol. 13, 1924, p. 3470. 

: a m 0 u n t s  0f Steel u sed  p e r  un i t  o f  oil p r o d u c e d . . ~ .  : 935. Fn~s~xovA,:E. R. [Chemical  Composit ion o f  Svn- : • p romish lg  method Of renloving tlle h e a t  of reactiou h a s  th in  I ]  Khim Tvcrdog0 Topi iva  vol S 1937 ~n .  : ' Address  he fore  the World  P o w e r  Conference, includ-  i t  i s neces sa ry  to  achieve a nice balance in  t h e  cu te -  
• • ' " "~ ' -" , , . ' ,  . . . .  ing a d iscuss ion  of  des t ruc t ive  d i s t i l l a t i on  in g e n e r a l ,  lyst  because t h e  pe lymer l za t ion - t snds  to go on to t h e  

been tested by th~  Bureau .  I t  cons is ts  of-f las lnng a 892-901: Chem. Zentralh.• 1938, I I ,  p. 1523; C h e m .  the bydl;ogenntion o f  coal, a n d  the  :synthesis  o f  o t i s  format ;on of : sohd .para i f iu~:  especlal~ ik~l~enus~i~gl 
. bases  a re  u s e d . . a  yield of 1 ~  gin .  ot ~o ~ q . . . .  : : :  : c~01ing oil of  proper  boiling rauge  over  the  ca ta lys t  : : A b s . •  vol. 32, 1933, p. 4308. " ~ . . . . .  

: pa r t i c les  the  bea t  Of vapor iza t ion  o f " t i i i s  6i l 'hdif ig  : . . . . .  " . :~ . . . . .  ~ . . . . .  . ~  = ,  : f rom gases•  L = : ~_: . :  :. ~u~,~i ~ '~,V th ~ h~a + ~* *h ~ ~v..+h x ~ -  ~ ,~+'^- v~ ~:. :: P r o d u e t s o f  the reac t ion  of C0 and l=I= m tile pre .ence 941• ~ U m w a n d l u n g  der  l~ohle m Ole. Berl in;  : liquefiable l iydroearbons_ can:  be obtained f r o n l  e a c h  
. . . .  - - o -  " ~ -  ~'-^-'- .&bs m ~ of w a t e r  ga~  which is l ed  s eve ra l  t imes  o v e r  t h e  o v ,  . . . . . . . . . . . . . .  . , ~  = ~ , ~ , = a ~ l u , •  ~ , , l~s  of  tbe  cata lys ts  ~ i ~ & l v N i - C o - S i : m d  ¢ t a v s t  "a"  ! • Gebri ider  Born t r aege r  .~u-~, oo ~ pP. i ~ "  - ', " ~ , - " • t e l  19 '  1925 'p 16 °b catalyst .  T h e  theory  of t h e  ln'ocess m d m a t e s  t h a t •  been found possible to ma in ta iu  v i r t n a l l y  complete ' ( compos i t ion  not disclosed) a t  180°-200 ° Were an- •942 " " '  

ad iaba t i c  condit ions in the  eonver ter  and  precise tern- alyzed. The m i x t u r e  of gasol ine  and o i l  can  yield a . . . . .  • p e r a t u r e  control h a s  been read i ly  ob t a ined . /  .... . : : ~  Coi~vel~on of Coal I n t o  Oilu T~an~l b ~  in t e rmed ia t e  c a r b i d e s : a r e  fo rmed  t h a t  r e a t ' t  w i t h  H:~ ..... 
. . . .  p, oduothoiiin :up to:200, in  mouut  of.0  - - -  s : = -  - :  : : i  

• : 930. F I E s ' x ~ ,  A. C,: GAVSEa, A W ,  AX,  YoI~E, G~ :R. S y n t h i  I Cons stud n l a in ly  Of para~IiU hvdr0ea l  boas wi th  : . Leasing.  D. V a n  I~?st rand :Co., New Yolk,  192~, w~.  : s y n t h e s i s  of Pe t re leum.  oProc. !ntex~a~t: 
G a s  and 1~iel Chemistry• Ind.  Eng .  Chem. ,  vol. 43, s~ualler a m o u n t s : o f  nnsa tu ra t ed  con~p0unds, aud  no 254 pp. . . . .  " :~ : . . . . .  ' C0uf• Bi tu ,n inous:Coal .  i s t  Conf . ,  19_6, pp. 2 3 4 - _ 4 9 ~ : :  
No• 5, 1951, pp. 1039-1048~ naph thenes  nor  a r o m a t i c  compounds, therefore ,  the Book h a s  5 chapters  deal ing,  respectively• wi th  the  Chem. Abs.,  vol.  21, 1927, p. 2378. 
Out l ine  s tudy  of  :the development  a n d  g rowth  o f  gas  s y n t h i n  hod a low an t iknock  value• T h e : r e s i d u e  boil- production of  oil f rom coal by ex t rac t ion  wi th  solvents,  = 

a n d  fuel  chemis t ry  = over  t he  pas t  75 y e a r s  or  of t h e  ~ing Over 250" contained 57% Of solid paraffin,  i ~2C~t=,  low-tempera thre  carbonizat ion h~dr0uenation, syn-  Genera l  r e v i e w  and discussion of  t h e  s y n t h e s i s  o f  ! 
a c t i ve  in i t ia t ion of the  synthet ic  l iquid fue ls  p rog ram C ~ , , ,  C~,H~, C,H,~ C~t.~, C , ~ =  and C~,H:, were.  found : :  thetic processes ,  and b y w a y  of carbides  ~. "The 1s t  and  : bydrocarbons f r o m  w a t e r  gas . :  . ; 

:last c h a p t e r s  a re  neg l i~b le , : t he  o ther  3 m a k i n g  up  the  ': : 9 4 8 :  : '  [Chemis t ry  :: a n d  coaL]  B r e n n s t o f f -  :~ - : : . b y  t h e  Bureau  o f  .Mines. : : ~ : , : i n  t he  :paraffin-hydr0carbon fraction• I so  compounds I h,,~t- , e  ¢ ~  hook . . . . . . . . . . . . .  : Chela. vdl.  ~ 1927i pp . .226-o .31 ;  Ztschri  a n g e w :  
• ~*.~ - ~ - - ~ ,  ~ . ~ " T - T  t~.-~.~mrb°+~m~:' .n,,."a:'~-~.~'+:+'-*~.,,~z~e .,.o~or~i~ :wereN not  found in tbe  f rac t ions  boiling: up  to 2 0 0 ° .  ' - o " ~ : ~ : ,  : : ' :~ -?  r : ; - - 7 -  " : --: - : - ~  : :  : c b e m  t e l .  40 1927 pp. 799--804; Ges. A b b a n d ! .  

:" " Fuels.~=~ Sci, e t  ind., Tech. ind. vn~trole, No. 2~4-bl s ~  - o  cyclooleflns nor  dlolefias were  found 1 .  r e f ~  . . . .  943. ~ ,  : L i q u i d F u e l s F r 0 ~ n W a t e r  ~ a s / _ ~ n u ~ : ~ n g .  Kenn tn i s  K o h l e  Vol• 8, 1 9 2 9 , ' P p .  415-425; C h e m .  
: : :  1989 pp  110-112 Chem ":Abs v o h  33 1939 p 7531 .936. - - .  [ Inves t iga t ion  of  the Chemica l  Colnpesi- . :~ [ " C h e m  vol:  17 192o pp. o 4-o~6 :Chem. &D.. t e l  ±'~, &bs t e l  Ol 19o7 h 3 1 1 6  : ' : := : 

Wnl .~a ' , ~vmoum n ~ . n a u ~ , n  , ~ a  . . . . . . .  ~ . . . . .  ,~- . . . .  t ion o f  Syn th in  I I  Analvsi~ of W a t e r  F o r m e d  in . ::~i . . . .  :1925: "pp 211~2120. = " ~ : . . . . . . . . . .  v : ~] ,~ ~ : ~ i ~  ' n ~ ,  th~ devel0nmeni: 0 i  coa l  by -  : 
• i • ' . : .the Synthesis of ]51ydi'ocarbons ] flour Appl Chem ,z , ctions with CO and various cats[vats are d s- . • - • hon by • v ewed along wi th  French  l a i r s  f a v o r i n g  (1) vehicles ¢~  ~ ' :~  D ~ , ~e ~n~- ~ .  . . . .  ~ .  ^ . _  ~ % , ]  Ben . - -  - .  "~ . +.n, , ¢  ' d rogena tmn -and the  production 0f  h s d i o c a r  s . 

• p r o v i d e d  w i th -gas  genera to r s  or  compressed  gas ,  ( 2 ) . .  ? -% . . . .  ~' .~t~ '~:  V0"&'~, ~ a ,  pp: ~ u , ] - ~ . ~ ; ~ ,  u . : r u ~ o . - x . |  := cassed~ Processes  a re  develo~e¢l ~o}. ~ne~oxma~l::~ ~.:~%: s v n t h e s i s f r e m  w a t s r  g a s .  / . . . . . . .  . . : :  : 
: t hose  dr iven electr ical ly (3) PrOducts derived: f rom ~: 2 u r v e y . .  z ° r m g a :  ~e~ro!eum ~ t e r a ~ u r e  'xranm. a~v; i'~:~|: : Me0H,  a n d  f r o m  th is  a m i x t u r e  o i  .a~ceno}s *~-m~y~" a~9 [P rog re s s  in  the  F i e ld  Of c h e n f i c a l  G a s  

: :  " -b i tumin0us  schists ,  ( 4 ) : a l coho l  f u e l s , : ( 6 ) S y n t h e t i c . :  -: ~ n e m ,  e ~ S - , . v 0 n ' u : ( l ~ p , P : ? Z a P - :  : .  ~ ' : ~ , | . . ,  ealledsYnthol::Byhea~n~lsy:taha2e~r~e~m~a~iqU~]~ ~ P ' u r i f i c a t i o n a n d ~ o n v e r s i o n ,  Pa r t i cu l a r ly  W i t h R e f -  
xuels  SUCh as  tno~e produeed b y  hyd ro  enat ion and = = ~ e s m t s  m tn is  WorJ~ snow tna  t :hle  products  Of i n t e r *  i ~ l l '  ' :clave :.there i s  xormea:~$ , ~ ' . ~ ' ~ .~ ~ , - ^ . . . v  ~ - + ~ o t i c  P r o d u c t s  F r o m  

- (6) benzene. : : ..... g :  ' a c t i o n  of CO with  H :  Under  a tmosphe r i c -p re s su re  ln~ ~i~'|: :: abmlt ~ '  of  Which i s ' s a t u r a t e d  h y d r o c a r b o n s : s ! m f l . a r  ~ ' ~ e ~ ° ~ r ~ n ~ r ~ C ~ e ~  ~.o~.'~'~1827 p p .  221 -225 ; : :  
: .... ~ . . ~  ~ . . ~  , ~  ~a~'~ = the  presence o f a  Ni-Co-A1 ca ta lys t  a t  130°-190 ° con- ~ | :  • - to benzine or  gaso l ine  t h e  o the r  ~ .  oemg s o m m e  m . . . .  ~ - r*q~.~ , :~ ,~  ~r^nntni o Kohle  vol S 19~9 ~ 439~- 

• _ _ -_~ ' = . ~ ~ t a i n  not only•hydrocarbons and  smal l  a m o u n t s  of  acids ~ i ~ '  . c 0 n c e n t m t e d  H-.S0~ . . . . .  ' ~ -  ~ o  - - " 
• x ~  W b ~ e e a b s  4 2 4  n <~ F r o m  Car  o • " , '  • " • • " : ~ ": b u t  a l so :a l lpha t ic  alcohols and  a ldehydes  soluble  i ~ i ~  ": . !  9~4 - : [YIe than0i  and  Synthol  Made - ..~ : .  . ~.4 ~ ;_i-= ~.~_ . . . .  ~£ns  ~ 

" - • = - : " ~ :  : : "  :~ " - - "  : " " : . . . .  ' . . . . .  50 ~ - i ~ y n t u e s l s  o~:~esromum ~ y u ~ u ,  -J : 932. F ~ L S ~ S ~ X ,  V. S., . ~ n  R U B ~ r ~ ,  M . Y .  [ K x -  H = 0 .  F r o m  the reac t ion  w a t e r  0 1 5 - 0 3 7 %  neutra l  = ~ : |  ~ boa 1Konoxide as  Motor Spi r i t . ]  Brennstoff-Chem.,  9 .: ' - " - ~  ~ e ~ o v  ~ .  ~--~- "~n,] V o l 6  
. . . . . .  ne t i c s  of A m m o n i a  Synthesis  by Techn ica l  I ron  Cata- oxygena ted  compounds have  been isolated,  f o r ~ h e  most  : ~ |  ~ : ~ '  v o l  6 19~-~ pP ~ 3 - 2 3 4 "  G e s .  Abhandl. Kenn t~ i s  B ~ e n n s ~ o * r ~ . [ ~ ' r ° o c  ~ ' ~ e ; ~  ~Conf', ~B~-~mino~  
: : : : l y s t s  ] flour. Phys .  Chem~ (U::S:  S R ),: vol 6 i935; : p a r t  alcohols. : ~ e t h y L  e thy l ,  *l-propyl a n d  ~ b u t y l  ~ ! .  : ~ r , h ~ '  vol  8 19;'9 ~ n  21"~-217 Chem. A b e ,  vol. 19, 19- ' ,  pP. ; • ^ . . . . ~ .  7¢_. , ~ . , ~  

: pp 1051-1058" Acta  p h y s i c o c h i m  U S S 1~ v o l  : a lcoh01swere  isolated a n d  Identified; a m y l  alcohol also : : ~ : ' ~  ~ . ~ ' : ' ,  '~3~'1.~6 ~'~: ..... . . . . .  ~. - C o a l  1s t  C o n  L 1926,  P P ~ z ~ e ~ z ~ _ ~ -  ~ana"d~an 
3,.1935, pp. 945-956; Chem. Abs., vol. 30,1936,p.  7236. _ i s  p re sen t  apparent ly .  I n  addi t ion to alcohols,  an  a l d e -  . , ' ~ . ,  ~ , ~  - - ~ v U ~ r  t "  " rnCk motor  : " . . . . . .  ~ ~ v , ,  -~n - -~ -~a ]~eo  _ o :  ~ on 

~: !r ~21Apparent energy  0f  ac t iva t ion  e f N H ~  format ion  was  . . . . .  .... h y d e  was  isolated b u t  could n o t b e  i d e n t i f e d . `  I n  eon- ~,'[~il ~ ~ . l~oadaz.np., 7o-mm,t~ests~w~erre2and~u ~, l{~.m~m*. ~troke:-tl~e. , _ .~wei~ht= _._°f Chem.voi z,  andvl~Iet"±v-, pp. oo~-o v21" ~ h  " 6 ~  "' C ~ h ~ e ~ n ~ s ~ . ~ ° l : ,  ., - - ., 
eel. p e r  tool. Consider ing t h e  va r io i~s  reaction t r u s t  to l i te ra ture  d a t a  ;only a small  a m o u n t  of acetoue ~ - ' pc 

: w a s  found  : a m o n g  t h e  oxygenated compoundS, '  about ~ : ~ :  " : ,the t r u c k  being.  1,600. kg.  Compress iou  oz me m o w r  . Ol '1927 p 1537 " : ene rg ie s  required,  i t  seems t h a t  t he  p r i m a r y  step in  ~ to 6 0 a i m  b~' change of p i s tons  - ' " " . . . .  : ~:~ | :  : ~. was  r a i s e d  f r o m  4.6 • • .. . . . . . . .  , ~ * ~ - -  U- ief l -  to recovery  of hydrocarbons  f r o m  • coal  : : :  : N H ,  synthesis  is  no t  n i t r ide  b u t : i m i d e  fo rma t ion  b y  2 % .  The  acids i so l a t ed : f rom the w a t e r  a n d  identif ied : :~ |~  : .  n the  te~t w e r e :  ( a /  r u r e  .~eu~, ~o) , . . . . . . . . . . . .  ~ . . . .  ' o e n a  
d i rec t  union of  N and  H .  : : : : ' compr ise  acetic, p ropi0nie ,  and  butyr ic •  T h e  presence ) ~  - Fuels  u s e d  .o - ~ • " " h b low- tempera tu re  carbonmat ion  a n d  by h y d r  g - ~ L . : ' -  na t ional  f u e l  (benzine:  E t Q H = I  ..1), (e) benm.ne w.ith . ~  . . . .  - ~ -~  ~ ' ; ,  . . . . . . .  R 6 r ~ u s  nrocess.  The  l a s t  p rocess  

• 9 3 3 :  F~ZEZ, T:  G. PYrophoric I r o n :  i . :  P repara -  o f  f o r m i c a c i d  was  shown 'by  only a qua l i t a t i v  e test• : : . . ! ~ i [ ~ "  - : : .  20?'o ke ros ine  and  2 ~  lead t e t r ae thy l ,  In)  ~enzme w.~n u Y ~ , ~ = t ~ a t ~ = a ~  ~nd  400°-500 ° conver t s  abou t  
i : ' : '  30% ke ros ine '  and  2% lead  t e t r ae thy l .  F u e l  r e q m r e a  earr~eu ~-~  . . . . .  ha l f  t h e : c o a l  in to  oil. H~drogena t lon  of  CO m a y  be  t ion  and Proper t ies .  flour. Am; Chem. Soe., vol. 52, : 937. F~a~TX, F.  G.. X - r a y  Diffract ion.  I .  B a s i c  P r i n  ~ . ~ ]  

" " 1930, pp: I ~.42-=149 ; Chem. Ahs. ,  voL 24, ~ 1930, p. 1275. ' e tples and Theory.  n .  Const i tut ion 0f Mat te r . -  I l l .  ~ ,~7 .  : - :  per  100 kin. ,  m a x i m u m  speed on the  level ,  and  a v e r a g e  

" r~ ,~ :~ . .  . • . - ~ ~ 2 ~ , ~ , ~ ¢ ~ - ~ . ~ ' ~ . ~ 6  ~ : 5 - ' ~  5~- ~ ~ - : . . . . . . .  " . . . . .  , • : . . . . . . . . . . . . . . . .  
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ca r r i ed  out  a t  both h igh  and low pressures.  A t  h igh  and  phenenthrene  being isolated,  T h e  oils contahl -~ |  ~ a ~ n ~ n a t i o n  of CO in  the  presence of  Co, Ni, and  
p res su res  w i t h  an  alka]ized F e  catalyst ,  a mix tu re  Of mos t ly  benzene wi th  xy]ene and  C~J=I=. sin=, %~ ~,r^ • " , |  ~-~ ,'?';:°X -~ ~-~* a i ~ r ~ e d  T h e  m a x i m u m  react ion  
acids,  alcohols and  a ldehydes  i s  obtained (synthol, nbSo and  Sn a s  ca ta lys ts  did not  f a v o r  oil yields" Fe: ~' =:.| Fe cata lys ts  ]~, . . . . . . .  ?'~ • . . ne ra tu re  f o r  the  1st  - ca t a lys t s  i s  1S0°-200 °, and  for  
101, 9~4, 3198) ; wi th  a z n 0  ca ta lys t  M e 0 H  is  ob- a n d  g raph i t  e favored  C precipi ta t ion.  : |  t--emaoao_o-~n° • lower  t e mpe r a tu r e s  a re  requi red  w h e n  
t a i n e d .  A t  a tmospher ic  p ressure  wi th  Fe meta l s  as  955. ~ [Solved and Unsolved Prob lems  in  Coal '  ~ : |  ~e~concen~tratlon o f  H= i s  high• T h e  h e a ~ o f  react ion,  
ca ta lys ts ,  hydrocarbons  (abe. 1018, 1020, 1021} f rom Inves t iga t ion . ]  Brennstoff-Chem..  vol. 10 1929 ~-  ~ . |  ~ ^ - ~  controlled f avo r s  the  producfion of ~ . , -  ~ re ,x-  
butane  to solid paraffin a re  obtained. Co is  more  444--447; Ges. Abhandl.  Kenn tn i s  Kohle,  voL 9 19~" ( ' |  u~n~of CO and ~I~ i s  obtained f r o m  the gas~f ica tmno~ 
ac t ive  t h a n  other  meta l s  of the  se r ies ;  the t empera tu re  pp. ,t50-459 ; Chem. Abs. voL 24, 1930, p. 2359.' - '  : ] ~ k e  The  propor t ion of the  2 ga se s  should be • : ~= ~u~ 
should be 200°-300 ° u n d  t h ~ r a t i o  H . - :  CO about  I : 1. Chemica l  and  biological problems encountered  in the > |  ~/~ed gases  f r eed  frOmaSb~ere:r~t~oht:nt°¢~°:~tc~ ~ D ~  '~empera tu res  h i g h e r  than 300 ° f a v o r  CH, fo rnmt ion ;  
s t rong  bases  in the  ca ta lys t  f a v o r  solid pa ra f f in •  A s tudy  of  coal consti tution a re  touched upon, and  work : : |  the ca t a lys t . unde r  sul~ . c  ¢l,~o~s~nl a re  fo rmed  
y/eld Of 100 gm.  of l i q u i d s  w a s  obtained by several  on the  complete gasi f icat ion of coal  i s  mentioned• The : :  >| :1.20 gul. of h q u m  hyuroca.~ . . . . .  "Z-"~e'~-'-'onO ° t e rmed  
passages  of the  gas.  W a t e r  g a s  m a y  be used, bu t  I t  ideal  he re  not yet  realized is  p rac t ica l '  e0nvers/on "~::-| uer m ~ of gas.  :The f r ac tmn  up to a v ~  - ~ . ,  ~ - ~  

of  coal in  r - ' .  - ' ~, • f low octane number  t-~i) ; t,,,,~ - . . . .  m u s t  be espec/ally purif ied and f reed  f rom organic  S, to 0.-f  ee (except  for CO) combast ible  gases. . ~]  Kogasm I,  is  o - --, - ~ r  rein val  of 
Recent  researeh  a t  ~Iiilhehn h a s  a imed  a t  comnle~ : |  200 ° Kogas in  l I ,  conta ins  w a x  a n n  . . . . . . .  

: Wi th  pure  g a s  the  ca ta lys t  r e t a i n s  i ts  act ivi ty  indefi- t ec imica l  purifieation, main ly  desulfur iza t i0n of  w~t~r: ] the la t te r  f o r m s  a sa t i s fac to ry  D ie, sel f~el. ~ e  s e ~  
nitely. F i sche r  proposes to use  his  process a s  an  ad- g a s  and cata lyt ie  conversion of th i s  into l iquid hydro- "~:'i orated w a x  h a s  a mel t ing  po in t  oz ~u. ~ lo~g~oii~n~ junc t  to w a t e r - g a s  p lan ts  whe re  it  can be used to 

-carbons. Considerable work  also is be ing  done o~ th~ : : ' - I  may be c racked  to give a m g n e r  y ~ , u  produce m o t o r  sp i r i t  or  to enr ich  gas  f o r  dis tr ibut ion 
r e - fo rming  of fuel gases• - " ~  

.... L I T E B A ~ U R ~  ABSTRACTS-  . ; 1 2 3  

ide. Col l ie ry  Guard•,  vole 153 ,  1930, pp. 719-721;  
Chem, Abs. ,  voL ~1, 1937, p. 239. 

Review;  
965 ~ ~foto~ ~ e l s  ~rom Coke b.~ w a . w £ C ~ : -  

~ n  l~fonoxide. Gas  flour., vol .  216,1936, pp• _ ~ b - ~ u  ; 
;Iour. i n s t :  Fuel ,  v o L  10, No. 49, 1936, pP. 10--14; Ges.  
Abhandl .  K e n n t n t s  Kelfle, vol .  12, 1937, PP. 56S-576 ; 
Chem. I n d ,  ~-ol• 40, 193"/, I~P. 33--35; Ind. Cbemmt ,  
 oi. 12,19s9, 

Mach ine ry  .Market, 1936, PP. 921-922, 942 ; C h e m .  
A b s ,  voL 31,1937, p. 233. 
Product ion  of  motor  fue l s  f r o m  coa l  or  coke by  w a y  

of CO is  described.  Mono01efins h a v e  been  found  iu 
the  product  a n d  can be conver t ed  by addRiou of  a f e w  
% of AICI~ into  lubr ica t ing oils.  

as  required,  constituents of  h i g h  octane value.  Alcohols m a y  be 996. ~ Conversion of C0al  I n t o  LiqUid ~hle]s by 
9 5 1  . . . .  [Twelve  Years  of Coal invest igat ion.]  956..[Developmentofthe.BenzineSynthesis~}i~.obtainedin directlyfrOnltheunsataratedhydr°carb°ns' the  :Fischer  Process.  Chem.  Inds. ,  vol. 40, 1937, PP" 

No lubr ica t ing oils occnr notura l !y  in  Kogasin,~bnt tlmy 33, 35. : 
Ztsehr .  angew. Chem., vol. 40, 1927: pp. :161-165 ; Ges. F r o m  Carbon Monoxide and  Hydrogen  a t  Atmos- may be' synthesized by a munber  of processes, including RevieW: : ' f : :  ~ : 

. . . . .  .-~bhamll. K e n n t n i s  Kohle ,  VoL S, 1929, pp. 33S-~34S; :" pher~c4 " Pressures ] Brennstoff-Chem ,. vol. 11,19q0__, nn..~.. !!~ [sYnthet ic  M o t o r  Fue ls . ]  Osterr .  Clien31 ~ 
Chem. Abs., vol. 21• t927, p. 1340. S9~o00 : Ges. Abhandl Kenn tn i s  Kohle, vol. 10i 1932 condeasi~lg the  f rac t ion  r ich in olefins wi th  A]Ci~ au~L 

pp. ~01-533 ; Cbem. Abs., vol. 25, 1931, p. 796. ' chlorinating high-boil ing f rac t ions  and condensing the  967. Ztg., v01. 40, ~937, pp. 159--3.62; Cliem. Abs.. vol• 
• l~roduct wi th  ac t iva ted  AI Or a romat ic  hydrocarbons.  193S, P. 3121.  : : Rev iew of the  r e sea rches  conducted on the hydro- -Motor benzble, colorless, S-free. and'  reqai l ' ing no 

! genat ion of coal a n d  w a t e r  gas. ~:be oils fo rmed  a re  res i s tan t  to oxidation, of loxx C 
• . I . f u r t h e r  l'efinihg, has  beeu prepared  on a seulicoauner.  11 ] of  low ]our t~)int Lec ture .  • " 0 f  95~2 - -  [For lnat lon at  Re la t ]ve l r  Low Tempera-  , ~ 1  o , , ~  ~,x;.. ¢-~..e+ ' ,~  ~, * ~ - - ,~n residue, ~ l ( l " - rWvr~.nr~l'hall S y n t h e s e s  m the  F ,e ld  . 

• . . " . . . . . . .  ~.,,~ , , , , ,  , ~ u , , ~ r ] , . - ~ , s  lUlX~ures conta in ing  ~.~.j . ~ ' Ko as ia )  all(i 969 ~ t ~-~- . . . . . . . .  tures  of  Carbides  Ymldlng Acetylene• Brennstoff-  . : . .~nthes~s of l, uels ( g" " " ' " - ' ' "  u t  Chem Gesel l ,  vo l .  ~b~m vn~ ~ ~ o o  ~,~ ~ o ~ . ~ - .  •¢~,~,,~%~ . . . .  ~ on a n d  H= in a U'am of appa ra tus  consis t ing of purifiers, 962...--T'--" ~<" ~ ~ ~ , , ; m x - ~ a ~  bud Hydrogen  a t  Coal lnvest lgat~on.]  . Be t .  d e  . • - o ' - ~ . ~  ~ '~'~'- 
~'~'~'-" : ~ : ,~ '  "~"?' V"' uTY - ~ ' °  ~ " ~ " ?  .~,s., ~ Y " " 0 '  : hea te rs ,  contact  units,  etc. Gas  l iquefaction h a s  been  Lubrman t s  l. 'rom u~ruo n ..-,..:--i-~;~=h'e~n vol 16 1935 71A, 193S pp.  56-67 ; Chem.  Abe., v0~. o-, ~ ,  ,- . . . .  9. 
. v -u ,  p. -uu : .  . ' i n c r e a s e d  f rom 20 to 5 0 % : w i t h  a C o - C u - T h  Catah, st  . 0 r d i n a r y P r e s s u r e . l  ~renn~.u.~'~.~.~.,~' . ,1~1o'1937 ~ a~,e+h~invest~ation~attheKaiserAYilhelm 

: BaCh is p repare  d f r o m  BaG by.heatin~.~ wi th  C in an a n d  : the possible nse, of a cheaper  .Xi ca t a ly s t  is  indi-' .~.) PP. 1-11 i Ges:: Abhancu.0., 1 Refiner'~ennu~l*~., ~ . ~ . ~ - i ~ p . - ~ C 7 6  : ,  , : ~mnm--.~lnst,tut f u r  ~I~.ohlenforschung . . . . .  on toe- . . . . . . .  s y n m e s m  u~ . . . .  ~--~: 
eleetrm porcelai ~-tube fu rnace  m a ~tream of  CH( : c a t e d  F r o m  1 m of a m i x t u r e  Of C0-1~'~C=H. are- pp 334-3u6 ]: e • ;: ^ ,  ' ,a ' -~ ' ~  ~R ~ ±  n ~ ~ ~:~ • . . . .  o ~  .~,,~1 of  b e n z i n e  and i t s  homologs  

: w i t h  o r  w thout  the  addi t ion 0f  a mnall quaut i tv  Of :: e a r e d  by i ~c-i ~,~.r, , ~ , , ~ . ¢ e ~ , ,  ,~ o~r "~,,~ ~ - ,o C h e m  .4.b~ vol 2v l w 5  p~ ~ a ~ ;  v..~ ~ ,  . . . . .  ~" aria ~ *  , r ~  ~---* - - -  - ' .f?~: 
Fe=O~ and  Can,  BaC= y~eldmg 60?~'of the  theoretical  m u c h  as  100cc  benzine and 50 cc o i l  have  been oh: 1 6 2 1 .  : . : : :. < f r o m  CO and  . :  • - ~ ~ . . . . . .  n ~-~ P roc  l:0th 

: .... -C.-H,, w a s  obtained b y  hea t ing  a mix tu re  of 2 gnn. : t a i n e d .  The  a n n a r a t u s  is shown  ~chematical lv  and : Wma:  ~n the  benzine synthes is  begun in 1925 m c0m- 969. . [Chemis t ry  anc~ .~x .o \~  ~.~ --~ . . :  1~.~: : 
: . . . . . .  - B a 0 + l :  g m :  C a 0 + 0 ~ 2  gin, ~e. .o,  fo r 3 0 r a i n .  a t 1 !50 ,  ; deta i led  drawi~'g's a r~  g ive f fo f  n munber  o f : t h e  ~:arious -~ | -- uletel~-?'reviewed. "_ehe-eouversion of: CO:or::C0-- b~'2-- L i n t e r n a t .  C0ng. lh.~re a n¢l APpi ,e¢. t : .~]~.~. ] ]~m~,o~"~ : 

.m CH4 ,~t35 ,me.  p r e s s u r e . . C a r b i d e s  were  - ~jot~:formed d e s i g n s  Of  contact u n i t s  employed i n  the  t e s t s . .  Ques.  ~i~| ~ to liquid hydrocarbons  depends.l~P on the  natu~'e o~ ~rllle . vo!.^:[, 1939~_pI~ ~.~t~,~u~:un~renu~, 'or '~s~.::  vol. 14,  :: : 
:- . - oemw ~ u  ann y m m s  xe.n snarpiy-aoove-±,±vo°.~ : the t ions involved in commerc ia l  ut i l izat ion Of the:process  ' r ~  :catalysts as  wel l  as  the:eomposxtmn q~: zne gn~ , ~ . ~ - :  . : 1936, pp. ~_~-~o:,~:em~.-~k-l~: vo l •3  ,, 1938 p: 9435• 

: h ighes t  ymlds were  0b tamed  m an  a tmosphere  of CH(. : w i t h  reference  tO necessm'y costs and  feas ible  mix tu res  ~i. |  " temperatures.  The  best  ca ta lyz ing  agenzs a re  ~,~, .,~u, ~ 193S, PP. - o u - ' - ~ ,  ,~-= - .., . : -, , . ~: . . . . . .  
• . . . .  The carbide formed a t  these l o w  tempera tures  ~'ields of  coal, w a t e r  fuel producer  and  blast  f u r n a c e  ases "3~.i~ " ~  Ni  eacii Of Which h a s  t h e  proper ty  of  zornung 'T .~ , .~ '~  in  ~ h i c h  recent  deve lopments  in  p r o e u c u n u  

: : both: H-  and C~.H- w i t h  H . 0  F i s c h e r  believes t h a t  : : " . . . .  • : ~ "  - -  g • ~;~'~.: - ~ -  . . . . . . . . .  wh ich - i s  responsible f o r  . . . . . . . . .  r_  . . . . .  e w e d  : . . . . . .  for  use  m the svnthesm are  dmeussed A boding-point  ~ : ~  carbides the  s p h t t m g  up  of : . . . .  ,~,~ o motor  fue l s  a re  briefly r e ~  . 
f r ee  Ba  is  f r s t  fo rmed  by-reduct ion and this  is  ar t ly  corn iti " , • " " - : ~'~: ' ' ' " uid hvdrocarbons.  Wicn we . . . .  =-f ..... ~ • " " " in  the  • . .  ~.. . . . .  . . . . , . .  P . pos on c a m e  for  the  benzine ]s ~ e n ,  together  :i~3i| the f o r m a t m n  o f  liq ~ ~ ^ - - o ~  ~ r ~  ~ - - ~ . N  ~ :  :=vn ' [P resen t  and  F u t u r e  poss~b,hheS 

• corn e~ ~ea m [  0 ~a~_ a n e  p a r u y  men ~ a r ~ , . .  w i t h  n bibl/ography fo r  1926 to date; " <~5| reaction proceeds as  follows : w u - t - . . ~ m . - = , - ~ . ,  ,%~--~ ~ ~ ~,~,~ "of  Liquid  ~I 'ot0r Fuels . ]  Brenns tmt - :  
• 953; . F o r m a t i o n  of Benzefie and H~drocarb0ns 957. '.- [0r i - in :  of : Pe t ro leum ] Brenns to f f -  ~ 1  at  a t empera tu re  Of 3.80°---°00 ° ; w~th F e Z~u~' -_-__ . #--~°au~::~,~" o~-1941, i~n 2 - 7  ; K r a f t s t o ~ ,  vol• 16, 1941, 

: by the  Aeti0n of  H e a t  on ~Ie thane  Cheln M a r k e t s  ChUm vol  11 ]930,  pp 350-354 " G e s  A b h a n d l  ( ~ . ]  ~CH-)=CO= a t 2 5 0 °  T h e l m r e  meta l s  a re  not use_.a..a~ - ~ n e m ~ - , ~ - - ~ n u a ~ a s . ~ o  1 31 M a r c h - A p r i l 1 9 4 2 ,  : 
• o o . . . .  ; o o ' "' " ' " - ' " ' :~'::~ " ve  ¢ "n~ p romotea  eesc tw nllXeu p p ,  O~c~-~ ; ~ ~ ' " ~: ¢~ " • I : ~O1. O.23 19.8 pp 08 --~91, Chem Abs ,  vol 23, 1 9 - 9 ,  K e n n t m s  Kohle  vol 10 1932 p p  583-594=; Chem. ~)i~ catalysts t he  con r~mn b m ~  . . . . .  "-'= ~ v a n  , .  O . ~ N "  Chem Z e n t r a l b ,  1941 I p .  2203, 1943, ) 

~- " : : p. 1119. : • : ::.: . / . " &bs "vol 26 1931 p 476'. ' ' : " ~ ; | .  catalysts  t he  composit ion oz severa l  ,o~ w m c n  ~: ~:_.-.:- v ' : : - ~ n : ~ ' ~ h - m  .~bs vol 36 1942 p. 3653. - 
" BY conducting CH, of Various or ig ins  through tubes ..... l t eeen t  W o r ;  and i ts  .relation to the0Hes  Of inorganic  : ,~:~| < : tegethe~ wi th .s°med.~ta~ as:t°..t.l~e~¢ emcxt~n:~is ~ s ~ e  : P ' ~ L :  '~ :v i~win~ b r i e f ly  t h e  man.V waYs of  Pr°"  : 

: : a t  cer ta in  t empera tu res ,  pressure ,  r a t e  of flow and a n d  organ  e origin and secofldary f o r m a t i o n  f r o m  fossi l  ] ~ i |  " eral, the  y i e m s  o o m m e a  pv r :m .  , ~  ~.. - " °" ~](] O f  : .~uur=.~ r - -  ---- ~: " " ~ - : 
cooling speeds; . i t  Was shown t h a t  C,I-/,, C~J=I~, a n d ;  n m t t e r  a r e  discussed. I t i s  pos tula ted  t h a t  unde r  car- ~ i "  100-12o gnc~a:i¢~°~n~:eid w i t h  t l a ~ t h : o t ~ e : , ~ a ~ e  f r e - d u c i n g  l i q u i d : ~ ; ~ i  e: p~ess-~ure s y n t h e s i s  W i t h  i r o n  : 

: o ther  a romat i c  bydroearbens  could be formed,  whereas  : t a i n f a v o t , a b l e  conditions, syn the t ic  pe t ro leum could be i , ~ |  ' :" 80 g in .  " " • • ~' " - ' v - ~ i i e s i s  " :  9~1 ~ .  : " " ' . . . .  3,3- 
• ea r l i e r  inves t iga to r s  had  pointed to t h e  format ion  o f '  p r o d u c e d  f rom s u b t e r r a n e a n ~ g a s e s : h a r i n g  the  e0rrect  " ~ ; | !  ~" aeti0n and  i t s  disp°s.~tm n, the  ~reParaUon_oLsy~.~o of • CatalystS.  : TOM Reel  ~9, a u l y  1 3 , ~ l ~ 3 ~ r a n ~ e s ~  : 

: : : C (carbon b l ack )  and  H= as  the  chief  or  only ur0ducts,  r a t i o  Of CO:  H~ through contact  of  s t e am With  glowing ';~-~:|: - : gas f rom coke a n d  otner  gases,  u m  pnm~r~" i%~. . . . . .  ] 540" : 'Bureau Of M i n e s  T r a n s i . ' ± ' - - ~ ,  ~ . . . . .  : ~ - , / .  
: :  fh~per imen t~  Conditions and resu l t s  are  deta'i led, a n d  C and  ca t a lyzed  b y  F e o i -  a l k a l i n e  e a r t h s  " ; ~ B  the synthes i s  the i r  propert ies  a n d  uses~land meir:  zur- 8 PP ' " '  . . . . . . . .  

:. - •  ' ~  : .= : :-959:-------------:: UtiliZation of J c o a l  by :conversion;  ' to: : . ~ . | ~ : :  ; . . . . .  • " ' ' ' " . :  .. "_ ^ ^ - - . ~  t n g  out  t h e  Y . . . .  r~. w . - - ~ -  ~ i s  con- : 
: 9 5 4 .  . [Syn thes i s  of Aroma t i c  H y d r o c a r b o n s  : :: Gases .  30ur. I n d i a n  Chem. 'See :  P r a f u l l a  Chandra  ::tures..Example:~synthe~sgas2y~'~e~-,eraCsta~es:': 

: : F r o m M e ~ a n e  a t  Atmospher ic  P re s su re  a n d W i t h o u t  R a y  C o m m e m o r a t i o n  vol., 1933, pp. 331-362; Ges. : ~ : ~  a t  400= a n d  100 a tm:  wi th  a lka l ine  F e  ca ta lys t  p r o - : v e r t e d  at~ t empera tu re s  ~uu . ' - -xy_ . .~a r ' t~cu la r l~ ,~d . :  : : 
: Cata lys ts ; l : :  B r e n n s t o f f - C h e m ,  vol 9 ,1928 ,  pp:  309- : Abhand l  Kenn tn i s 'Koh le  vol ,  11, 1934-pp 65~=-681; ~ g ~  ~2:,~- :duced oxygena ted  hydrocarbons  A t  lower  pressures  - The  u s e  of :higher H~ synr .nemsgau .~s  ~ - ~ s t  Us ing ' :  

: 316 ; Chem.  Abs., vol. 23, 1929, p. 2694. - • Chem• Abs; v 0 1  07 1933 ~ 5 5 1 3  " :  " • : :  ~ ) : :  less 0 eombines  ~- ca t a ly s t  w a s  developed ac t ive  a t , :  : v an t ageous  f o r  the s t a b l d t y  ox r u e  ~-~--~'~esis" tl~e r e -  
" - . . . .  ' : : "  ' " " ' ° ' : '~/' ' ~ ' :  = " " s : ' d i e  ressure  reactors~'~or ~ $ ~ '  , • P u r e  CH~ f r o m  v a r m u s  sources  and  CH~ wi th  o ther  : '  R e v i e w  of  research  and  devel0,~ment on - r - a u c t i o n  5~i,.~b ~::  lone ~ , a  :1 a t m  ,~'oducing the  paraff imc hydrocarbon the  Co m i d  P - , ~ - -~ ,~ , "  Water ~ a s ' a s  the  

;gases  (.coal: ga  s)  m decomposed b y  p a s s a g e  t h r o u g h  ." of  l iqu id  f u e l  b y  benzine, synthol  and  ~IeOH synthes is .  : ~ , ~ "  Ko~asin S t e a m  + OH, produces w a t e r  gas  c o n t a i n -  q m r e m e n t s  m a y b e  m ~ A r ~ a l  t h roughpu t  (4 L w a t c r ~  
: p o r c e l m n  o r  q u a r t s ,  tubes  hea ted  900°:l,2OO 0, The  ! 960" ' ' [Nauh tha  SYnthesis ,From Wa+~- a a s  for  :: ~:~-~,*~:~:. t U ~ l  u a r t  CO to 2H~. The  gas  reac t s  o~'er the  ca t a lys t :  : syn thesm g a s :  , ~  ~ e r ~ r  I t h e  reac t ion  t e m p e r a t u r e : ,  

t a r  ~orme~ i s  preclpxtated by a Cottrell  precipi tator ,  ~'h~ .~ , ,~ ,~  ,~ d o ~ a , ~ , "  ~ ~,,~)~ ~ "i,~ .W" - ~ ^ ~  :~ ; J~ , : /~  , ~ ) ,  ,~ ~ -  ,,~ ~,~a~ and the-~r0ducts a re  recoverea  g a s p e r  ~ u ~ j  ~ - ~ . -  ~ ~o ~-~,~red to 210 ° w i t h  a :  
and  t i g h t  oils a r e  a b s o r b e d  by ac t ive  cha rcoa l  T h e  : : ~...~ ~ . 7 ~ "  v ~  ~ ' , ' ~ = : ~ , - -  . . . .  y 2 ~ . ~  u m  u .  ~ ? ~ , ~  ~.~][.';:,,: - -x~  ~.sv . . . . . . . .  %~ "; ~ _ ~  m~^ Wei¢,ht - e rcen t :  : is  about  ~-'u , an  u ,~ ~ - - - ~  ; - - - ' :  

:~.: : t h n e 0 f  eon tac t f s  fu l ly  as  impor t an t  as  t he  temporature ,  voL 30, 1936, p..3968.. : . - : : ~ 1 ( ¢ /  of n roducts a r e :  Gasol,  8; motor  spiri t ,  62;  mese i  zue~,  * - ~  " ^~ ~ e s i s  F r o m  Carbon  Men=  " 
. . . . . .  • .~ruoe~ ~eer ,  vm.  ~ Woo, pp 7~z-7o~; ~hem.  ~ Abs. ,  ~!~'~:~ : by condensat ion auu  auso rp~u- .  ~ ~ - :  ~ - ~ - '  reduced g a s  throughpur~ - ' . :, 

theF°r Z-mm.eXample'annular346 1. CH,space89%between;Wlth 8%concentrleN= passed 14-throUghand Process. and the types of products obtained are br/efly, ~l!~::J~, 24 ;]paraffin wax, 2~ and ceresin, .4, varying w~t~lr i~P e ~ 97 lo~td--~-~-~ H[~:~eYn. ] ~ e ~ .  Kohle Erdoel Teer, voL 
16-ram, tubes 2 2  em. long  a t  63 I. p e r h  r. gave  7 gin. : described,  i- , , ' . ~ ' ~ ' : ~ "  a t ing Conditions._ The  higher-boinngtilmockmOmrroperue~.k~__; . . . .  ~ " :  ~ 1943, #'uP 517-5o2 " .  , C o k e  Smokeless-Faro ~ g e ,  vo~. 
oil, 3 gin, tar ;  a n d  0.2 gin. C. Higher;: . t e m p e r a t u r e s  961. - - - - - - .  [Synthes is  o~Fue l s  and  Lubr'~cating 0 i l s  .:.:~> ~.~'~ quires, t r e a t m e n t  to improve an  . . . . . .  P " " ~o ~ " ~ ,  ~ . . . .  on~-Ol0, 215", U . . . .  O P Co Lib. Bull.,. Nos . .  
With the  s a m e  g a s  flow f a v o r  precipl ta t ion ot C; ~ a r  F r o m  Carbon Monoxide  and  "Hydrogen . ]  0 e l  u. ' ~ t i ~ : :  ' i  ' diesel fue l  i s  of  t he  best  type. " . - • . . . . . .  ~' ~ ~ 4 4 "  Chem. Zen t ra lb .  1948, I I ,  p. ! 0 7 1 ,  Chem~ 
and  ell do not  f o r m  to an  appreciable  extent  below :Kehle,  vol. 11, 193~, pp. :120-123 ; 3our.  InSt.  P e t r o l  " ~ . ~ : ~  9 9 ~  convers ion  of  Coal I n t o  L i q u i d  M o t o r .  ~-~, . ~ o i  '38 1944, p 949. : "  ' : 
900%. T h e  t a r  i s  a r o m a t i c  ; naphthalene ,  anthracene,  i . . . . .  Technol.,  vo l  21, A, 1935, p. 170. : ~ ~ ;~ _~ :~  - ~uels  and  O the r  Products  b y  W a y  of Carbon l~Ionox-  . . . . .  - ' . ~ : : 

: . . . .  " ' ~'~I"~-~,~:~ " ' : : : - i . . . .  • : ; • •  /i=//!:>!i:;i / I:̧ • : •  : • /  . . . .  
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w e r e  F e  and Ag  ca ta lys t s ;  The  reac t ion  w a s  £~rried ca r r i e r .  The  inf luence  o f  va r ious  prec ip i ta t ing  agoras 
Hts te r tca I  survey.  CH~ synthes is ,  koga~in, isosyn- t ion of  H= disappeared,  and  a l a rge  quan t i ty  of  H~0 e u t  r in  Fe  tubes, b u t  un less  these  w e r e  t r ea ted  wi th  in  ca t a lys t  p r e p a r a t i o n  and  the  effect  of va ry ing  the  

thes i s  (d i rec t  synthesis  of  h igh  octane fue ls ) ,  produc- w a s  fo rmed .  5 -~ HN0~ the c a t a h ' s t  lost  i t s  ac t iv i ty .  T h e  contact  propor t ion  of  c a r r i e r  to  ca ta lys t  a n d  to act ivator  in 
t ion of  naph thenes  and  aromat ics ,  production of M e 0 H  9??. FzscHma, F., ~L'~D B~.X~E~T F.  [Format ion  of  Car- m a t e r i a l s  lose acti~:ity by  the  accumula t ion  of  high-  t he  ca ta lys t  a t  v a r k  u s  temporan~res have  been  deter- 
and  synthol , :and direct  product io  n of f a t t y  acids  ' " bo i l ing  substances,  b u t  ne i ther  e.xtractiou no r  hydro- mined .  The  u s e  of  Cu ns  ac t iva to r  fo r  t h e  Co resulted : 

bides Decomposable  by W a t e r  F r o m  Manganese  Oxide gennt ion  restored ac t iv i ty ,  which could only be achieved in  lower reduct ion t e m p e r a t u r e s  in  the  preparat ion e,f 
. £~ce abe. 1492. 

9?3. l ~ s c ~ r ~ ,  F. ~,~D BX~R, H .  [Decomposition o f  
Carbide-Containing ~Iasses  of  the  I ron  Group by 
Acids,  .'Water, or Hydrogen . ]  Ges. AbhandL Kenn t -  
his  Kohle, vo]. 8, 1929, pp. 269-2?4. 

9?4. - - .  [Decomposition of  ~Iethane a t  Yar lous  
T e m p e r a t u r e s  on Var ious  C a t a l y s t s . ]  Ges~ AbhandL 
Kenntn i s  Kohle, vol. 8, t929, pp. 274-279; Chem. 
Zentralb. ,  1930, I, p. 811 Chem. Abs., vol. 2~, 1931, 
pp. 2411-2412, 
When a g a s  m ix tu r e  r i c h  in CH~ (na tu ra l  gas  f rom 

A / t e n g a m m e  w i t h  92.5% CH,)  w a s  conducted t h r o u g h  

a n d  .Methane a t  Re la t ive ly  Low Tempera tu res . ] :  
Brennstoff-Cbem.,  vol. 10, 1929, p p .  261-265; Ges. 
Abhandl .  Kenn tn i s  Kohle, vol.  9, 1930, pp. 694--706; 
Chem. Abe., vol. 24,1930, p. 8453. 
.4.n excess  of  CH~ w a s  pas sed  over  pulver ized oxide 

(MnO= or  Mn~O0 heated to  800°-1,000 °, both w i t h  and 
wi thou t  a d m i x t u r e  of o ther  me ta l l i c  oxides. Carbides 
fo rmed  w e r e  decomposed by H.-O and by HC1, and  the 
hydrocarbons  resul t ing w e r e  m e a s u r e d  and  analyzed. 
0 f  the  a d m i x e d  oxides, BaO and  Ah0~ alone favored  
f o r m a t i o n  of  carbides decomposable  by H~0. Forma-  
t ion of carb ides  decomposed by  HC1 w a s  f avored  by 
NiO, Cr.-0~, and  Fe~0~. Ce0=, CaO, T i e : ,  Cu0, ¥.-0~, 

a heated  quar tz  tube or  th rough  a heated  porcelain a n d  K~CO~ exer ted  lit t le or  no  influence• The following 
tube, which w a s  empty or filled wi th  porcelain f r ag -  a r e  conclusions  reached:  (1) Carbides  a re  fo rmed  by 
m e a t s ,  the  decomposition s t a r t ed  a t  850° wi th  deP0si- pa s s ing  CH~ over toe ~fn ox ides  a t  800°-1000 ° (2) 
t ion of  C on the  tube wal ls  a n d  wi th  the  format ion  of  a d m i x t u r e s  of  foreign oxides s t rongly  a f fec t  t im p r o ~  
• Eh-, t a r  mis t ,  and  a s l ight  quan t i t y  (if smal l  C~J~t, crys- e r t ies  Of the  carbides fo rmed  ; (3) in t h e  absence of 

: tals.  When mois t  CH, is  used, the  quant i ty  of the H= bears- meta l  oxides~ the Mn oxides  heated  to 800 ° and 
fo rmed  is a lmos t  twice tha t  With d r y  CH, (34.3 : 19.1c~), above in CH, give a carbide t h a t  wil l  yield 90% of i ts  
Wi th  f ine ly  d is t r ibuted g raph i t e  as  a catalyst ,  no t ,~" C as  gaseous  hydrocarbons On decomposit ion wi th  H..0 ; 
and  only v e r y  lit t le C~H, is  formed• With  B a S e ,  as  (~) ex is tence  of a p rev ious ly  u n k n o w n  Mn carbide 

~': , a ca ta lys t  H..0 and  H~S a re  fo rmed  at  630°-650°; in (.%In~C~.)x i s  indicated.  
t h i s  case als0 t races  of an  unsa tu ra t ed  hydrocarbon 978. FISCHER F . . ~ X D  Dn.THEY P [Prepara t ion  o f  

" were  noticed. The la t te r  w a s  also obtained wimn B a 0  P n r e  c a r b o n  alt Low Tempora tu re s . ]  Brenns to f f -  
w a s  used. cH~ is  also decomposed when i ts  presence Chem.,  "tel. 8, 1927, pp. 3S8-391 : vol. 9, 1928, pp. 
in  t he  g a s  cur ren t  amounts  t o  only 159~; in th is  case  24-30- Ges Abhandl Kennth i~  Koble v o l $  19o9 

: t r aces  of C~H, w e r e  noticed w h i c h  was  ident  fled a s  pp: ,3'4~o5.5. Chem .~b.~ vol ~o 19o~ p °64:i - ' 
Phx O "When ZnO wi th  add~tmn of 2~c If 0 nl the  " " " : :  C i s  p r e p a r e d  by pass ing  CO w i t h  H.. (abs. 3580) over 
f o r m  of K.-C0~ was  used, t he  CH~ decomposition began reduced al lmllzed Fe.-0~ a t  t e m p e r a t u r e s  around 500 °. 

-:: : :  ...... : at-700 ° at-SS0 ° the increa.~ein v01ume of t oe  ga~ wa~ . . . .  ~. 
. . . .  50.9% and : r ema ined  the Same when  t h e  velocity Of the  : ~ t ~ ;  %a~c~'~a~SrP,r~P:: ~ lbYc~)° l~ :~ '~n~  ::lOi~,tn;;/~?s: 
• cu r ren t  w a s  reduced f rom 2-5 1 pe r  l i t .  to 0.5 1: per  hr~ ' , n  a,~ Fe:~ni~ al m~d~)~ o - , ' a  ~t~i,~-f'Kn~,~= s e+~ ~ ~; 

but  i t  w a s  conmderablv lessened wben the velomtv of " 70 x 4 cm Th i s  ~a~  ~mated i n  an  kl re tor  imflal  
the  c u n e n t  w a s  mc~ea ed to 6 1 per  h r  :7.: • : : ' "  • " . . . .  to t h a t  used  for  low- tempern ture  a s s a y  of coal, toe : 

• 9 ? 5 . .  [ H igh -Ca r b0h .  • c a r b i d e s  of t h e :  i r o n  pre lmated  supply  gas  pass ing  in h t r h e  bottom and out :i~i 
Group:]  ~es. .4:bhandl.  Kenn tn i s  Kohle, vol. 8 1929 a t  the  t e p : o f  the  r e to r t  ebamber :  A Contact m a s s  0f 

-: pp. 255-269 ; Chem. Abe.,  vol. 25, 1931, p. 2932. th is  size, a c t i v e  Fe  6.8 gin. Fe-O~, wil l  t ake  g a s  a t  about i~ 
: When  C0 i s  passed  a t  270° 0ver  finely d iv ided  Co o r  • 40 1 . /h r ,  and  give 47% of t h e  theoret ical  yield of C. 

: -  CoO, a m a s s  i s  obtained tha t  a p p e a r s  to contain t h e  : T h e  yield f a l l s  o f f  in thne, poss ib ly  bec,%use of  con- ):~j 
. . . . . .  ca rb ide  CoaC~ This  subs tance  is  decomnosed by  H-  Version of  ac t ive  Fe~C into l f iuber  inact ive  carbides ~ = ~  
. . . .  a t 2 7 0  ° ha l f  {he C ( p r e s u m a b l y  derived f~om the'car-" S i s  a con tac t  poison; beth t h e ~ g a s : a n d : F e  used mus t  ~i':"~ 

' : : bide C o , C ) b e i n g  evolved a s  CH~. :S imi la r  addi t ion o f  : be f r e e  f r o m  S. A nsed cqu tac t  m a s s  could be re- ~ ! '  
• C to an  equimolecular  m i x t u r e  of  Ca0  and Fe..O, a f f o r d s  PeatediY regenera ted  by d i p p i n g  i n t o  5 N KOH. T h e  .~< 

: t he  carbide Fe~C~ in  addi t ion  to Fe  carbonyl H= liber- : o p t i m u m  tempera tn re  for  CO reduc t ion  was  4800-490° ~ v  
: -T ~ a les  CH~ in  proport ion corresponding wi th  the  f o r m n l a - ~  : a n d  the  op t imum rat io  C O  : H.-----3 : :i -An appara tus  
: :: ' • Fe.-C fo rmed  apparent ly  by sepa ra t ion  of C:=fr0m the . . . . .  i s  s h o w n : f o r  moderately la rge-sca le  work  in which the 
: ~mstabie carbide  PesO,. S m a l l  quant i t ies  of  h y d r o - : : '  .C fo rmed  c a n  be  renewed ContihUOUS]y: : 'The  fOrm of 

: : carbons a r e  also formed:  The  Fe,  but  no t  the  Co,  - O recovered  w a s  inves t iga ted  by x - r a y  and  chemica l : :  
c a r b i d e  affords  : when t r ea t ed  wl th  ac ids i  a m ix tu r e  methods ,  bu t  no definite, conclusion w a s  reached. I t s  :) 

: :  : .0 f  hydr0earbons .  :r ,  : )  i. : : :  : : r eac t iv i t y  w a s f o a n d  tobeh igh~  • This ,  however~ d imin :  - 
. . . . . . . . . . .  ' ~shed On remo~ ai  of F e  . . . . .  . . . . .  • 9?6. - - - - - - - ' i  :[Reaction: of :%Iethane and L o w e r  Homo- : : '  " r : : ° ...... ' :: 

• logs W i t h  Carbon Monoxide and  D oxide on Var ious  ' 979. -~=-----. i [Solubility of G a s  Benzines  and  Gases  in  
, : C a t a l y s t s ]  Ges A b h a n d l  Kenn tn i s  Kohle vol 8, : P a r a f f i n  0 i.] Ges .  Abhandl .  Kenn tu i s  Kohle, vol.: ~ 

• ~ :1929 pp 279-28i i  Ghem Z e n t r a l b  1930 :I', :p  31 ;  8, 1929, pp. 305-303 C h e m :  Zentralb.  1929 I I ,  Pf 
: ~!~Chem. Abs:,-vol. 25,1931, p. 24/1~ " - •  3265 ; C h e m .  ~bs.:, Vol.24,1930, p. 5994: : . . . . . .  : :i ¢, 

:l~e~etition Of Ber thel0t ' s  expe r imen t  in  which c4~a " o n  a g i t a t i n g  2 co. of pa ra f f in  el l  w i th  va r ious  gases.' ~ 
soluble : w a s  fo rmed  w h e a l  v01. CO a n d : 2  vo l .  CH, w e r e  con . . . . .  i t w a s  Observed t h a t  C~H,, CO~; and  CH, were  :i 

. L:  : diieted t h r o u g h  a glowing g lass  tube filled wi th  pumice to a r e m a r k a b l e  degree, w h i l e  H; ;  CO, a i r ,  and wa te r  ~ 
yielded the  s a m e  phenomenon•- I t  w a s  :impossible to ~ • : g a s  w e r e  insoluble. C o r r e s p o n d i n g  exper imentz  with ~ 

: /  i den t i fy  the  hydrocarbon  on account  of the  Small q u a n -  the  reac t ion  g a s  of an  ac t ive  benzine ca ta lys t  d id  ndt."~ 
t l ty  obtained In  another  e.x-periment t he  Same m i x  - succeed  i n  connecting the  r e s u l t s  w i th  the  cont~actt0n . . . , - . ~ ~ . ..:~ 
t u re  of  OH, and  C 0  w a s  :conducted over va r ious  'cain= : O  f the  c a t a l y s t 0 r  wi th  t h e g n s  analT~is . . . . .  
lys t s  a t  d i f ferent  t empera tu res .  : C O  was  decomp0sed 980. • " . : [Effec t  of D i f f e r e n t  C a r r i e r s  on the::! 

: : . . . . . .  wl th  f o r m a t i o n  of C0, CH,•dissdciated pa r t ly  into C . : :  ~v~]~eee~oSl. ~f 19B3~,npp?.5]01g~s~: I ~ b h e a n ~ . b s K e n z t ~  
:: • : , a n d  H~ bu t  a react ion between OH& and CO w a s  scarceh" ' i  

detectable, w h e n  the  was t e  g a s  f r 0 m a  ca ta lys t  fo r  the' : 193T,.p. 8807. : . . . .  : :  ~ 
synthes i s  o f  minera l  oil w a s  conducted over  m e t a l l i c  : Sa t i s f ac to r y  ca ta lys t  w a s  p r epa red  by dep0sitiug:~ 

• sponge F e a t  900°, t he  g r e a t e s t  p a r t  o f  the  CO, w a s  ," F e  a n d  Cu (~-:  1) in t h e  f o r m  of  n i t r a t e s  u P O n ¢ ~  
reduced  to c o ; : g a s o l ,  heavy  hYdrocarbons , and a ~ a c -  :~  s u i t a b l e  SuPport. Fe- a l o n e  Was unsa t i s f ac to r y ,  as 

by  combustion in a c u r r e n t  of air .  P t  and  Ru  on a n  
asbes tos  suppor t  p roved  an  u n s a t i s f a c t o r y  cata iysL 
T h e  format ion  of  u n s a t u r a t e d  h y d r o c a r b o n s  w a s  con- 
s idered  doubtful. 
9 8 1 .  . [ In f luence  of Organic  Su l fu r  Compounds 

i n  the  W a t e r  Gas  en  the  Synthesis  of  Petroleum.]  
Ges.  Abhandl. K e n n t h i s  Kohle, voL 9, 1930, pp..512- 
513 ; Chem. Abe. vol. 25, :1931, p. 3806. 
I n  the  synthesis  of  paraff ins  f r o m  w a t e r  g a s  a t  270 ~, 

u s ing  a contact  m a s s  p repared  f r o m  Pb Carbonate and 
F e  oxide, the  ca t a ly s t  t akes  up S f r o m  nnpurif ied gas.  
The  contact  m a t e r i a l  can  be regenera ted  by  oxidation 
w i t h  a i r .  : The  Water  g a s  used for  the  synthes i s  m u s t  

t he  l a t t e r  by p rec ip i t a t ion  f rom the  n i t r a t e .  Such ) 
ca ta lys ts ,  however ,  a h n o s t  complete ly . los t  the i r  activ- " 
it)" a t  t empera tu res  > 3 5 0  ° and  in H~. Co catalyst .  ¢ have 
been used more  t h a n  2 mon ths  w i t h o u t  interruption.  
Complete r egene ra t i on  i s  effected s imply  by e ~ r a c t i n g  : 
t he  accumula ted  paraff ins .  In  e .xpedments  to deter- 
mine  the  react ion mechan i sm ,  t h e  ex t en t  to which Co 
ca ta lys t  i n f u e n c e d  t h e  reac t ion  CG+H=O->C0..+H~. was  
found  s trongly dependen t  upon reac t ion  temperature .  

: At  200 ° the  effect  w a s  t h e  same and  a t  235 ° much  better 
t han  w i t h  F e  ca ta lys t s .  
985. m [ S y n t h e s i s  of  L u b r i c a t i n g  0 i l s  F rom 

K o g a s i n .  P r e l l m i n n r y  Communicat ion. ]  Brenn-  
be completely f reed f r o m  S compounds• stoff-Chem., v0L 14, 1933, 1)9.463-468; Ges. k b h a s d l .  
992. FZSCHER, P., ~ n  J~EOE~, A. [Reduct ion of Carbon Kenn tn l s  Kohle,  voL 12, 1937, pp. 444-4.54; Petr,~l. 
: t~fonoxide by H y d r o g e n  i n  Contac t  W i t h  a Heated  ]Refiner, vol. 23, 1944, pp. •260-266 ; Br i t i sh  Chem. 

: I ron Spiral  i n  a go t -Cold  Tube.]  Ges. Abhand l .  : Abe., 1934, B,  p. : i33; C h e m . ' A b s ,  vol. 25; 1934. p. 
Kenn tn i s  Kohle, vol. 7, 19°-5, pp. 6S-74;  Chem. Abs., °-513" ' 
vol. 21, 1927, p. 2550. Ser ies  of ch lor ina t ion  products  h a s  been preI '~red" 

f r o m  the  olef in-containing gas-ell  f rac t ion ,  Kogasin l I .  
: W h e n  an electrically,  heated F e  w i r e  sp i ra l  was  obtained in the  benz ine  synthes is  f r o m  CO and H.-• 
b rough t  to red h e a t  in  a mix tm 'e  of 15% Of C0:. 23% They  were  c o n d e n s e d  w i t h  a n u m b e r  of aromat ic  
of CO, and 56% of  H=, contained a t  120-150 a i m :  in  a n  hydroca rbons  by  us ing . .4 /Ch .  B e s t  yields were  cO- 
P e  autoclave su r rounded  b r  cold w a t e r  t he  pressure  t . , ~ n  -~h ~ a  * " ~  n + ~, 1.] 

• . . ~ . . . .  W l  . . . . .  ~ r l ~ , O l ' O  an,,  ~e~ac. . .oro compoun,.s 
f e l l  to  70-80 a tm.  and  a gas  m}xture c o n t a u n n g  about ,  and  x r l ene  : T h e  oils resembled  napthene-base oils i n  

: d s i C •, I : . - P . . ~ •  :_.. ~ . . . ~  : lubricat ion v a l u e ' a t  low tempera tu re .  C<~mparative 
- the  sp i ra l  nmre ca re fu l ly  tu aoout u u ° tnc  ~tl. ul - h • " ' - " .~ ' " : "  ' " "a~ ' 0hn" of p ysmal  da ta  a r e  g i v e n  for  the  vamous  otis prepared. 
a p p e a r e a  allnO~[: completely,  an¢~ a l, •get am c ~ h ~ ,  ~,,~,~ 
Satnrat~d hYdr0carb0ns Was produced, together :  w i t h -  " 9 8 6 . " ~ g " v " " ~  rCa lM~t i  e Hydro  e n a t i 0 n  of: Carb0i{ 
much  f r ee  C and  an  ~queou~ liquid of  ac id  r eac t i o i  " :-: ~ .--q'/'q'." ~ ~ _.- - _  ~ .  _ ~ " . 

. . . .  ~ " ~ ' ' V "  J J l S u l n e a  a~ urum'u'.V ona  ~ leva teu  ~ressares . j  
= conta ining fo rmaldehyde .  The r e su l t s  w e r e  practmall.  : B enn~toff  Chem:  vo l  : ~" 19 o° " )  ony~_o4o. ' t h e  m : ; 

ident icai  i f  the" F e  sp i r a l  Was prev ious ly  t rea ted  with . • r ~ .  ~ . ~ . 2  " ~ ' :  ~°'  p~ . . . . . . . .  ~ • 
• ' a lkai  except  t h a t  t he  yield of fo rma ldehyde  appeared .~ssr, you ~-~ ~ ' J~ ,  p. "J~o~, 

;: to be  less . :  : : : . : Analogy to_the hydrogena t ion  of  CO= h a s  been s~ud- 
:983. Fi.SOIER, F4 .,,l~n. KocH, H .  [chemism: "of : ieeadt~iy~(Xla)etn~ t ~t~o~h~l~ a1~?st~')e~:~er e 

Benzine SvntheRis and tbe .Motol and Othel Proper 
• " " " ' " 305 ° wi th  MoS= s h o w  complete convers ions  of a :i : 3 

• t i e s  of Products  Resu l t ing  T lmre f rom (Gas 0i l  x ~ re  f CS a n d  H In  a era% e o n t r a i  wi  b 
• : • . • , , " ', m I  ~ U  O -" =, ~ i~ C t  o n  

Benzine, ,D~ese ! 9 i ~ p H a r d  P a ~ f f i n ) , ]  : Brennstoff-:  : 4 l . /hr ,  lmssage n t  250P, m S ' a n d  MeSH and 3I~.S in 
• .nero vol ±D IVD- pp a2~-~o~" ~es .%Ull~llltll. " 't" w ~ "' ' . ' .... & ........... a 8:1 prOper ion represenIln ~ 80% ef the C~. ere 

: r~enntnm Kohle 1•Ol :ix l v ~  pp DI~-b~U" lsrltlSa = . " -- X - o ^ ~ .  ~.~.~- . --" ~-Xo ; ' ' i' " " '~- lol~neu. .%. maylmnm oz .u~/o ~rl~ was lorme~ at ~au : 
Chem Ab~ 1938 B p nO C b e m  &bs vol z 1933 • ~ " ^ ' / h  ~ . . . . . . .  • < , o n ~  " "  ' ':" : ' ~ ' - i n  -~ i. ar•  pa s sage  oz .t:.o u~.--rl: mix tu re .  ~epara;  I 

: v. ,--x{, • .: " : :  : '  ! t i0n of  C w a s . n o t  observed h0r  w a s  the  format ion  of 
::,51 - Theories  of hydroca rbon  fo rma t ion  a re  d i scussed  C~.H~ estublished, a l though  :[% o f  unsu tu ra ted  h y d r 0 -  

cri t ically the  c a r b i d e  theory  of F i s che r  a n d  Tropsch : carbons w a s  noted in  t h e  300°-320 ° tests:  Strong 
~ :  is,  .be . . . .  l i eved~m0st  s a t i s f a c t o r i l y  confirmed bY expe r i -  e x o t h e r m a l  f r ac t ions  began  a t  190 ° in  the  steel auto- 

m e n t a l  findings. : ' H y d r o c a r b o n s  h i g h e r  t h a n  CI=L are  : c lave  wi th  the  1 3 mLxture  With: 3 0 %  CH~ a n d  H - S .  : 
"obtainable f rom C0.--H.- mix tu res  only w h e n  the  inter-  Slower hydrogena t ion  a t  200°-225 ° to 42:  a i m ,  was  
med ia t e  reduction to CO takes  place. T h e s e  a r e  a l s 0  obtained wi th  a 2 . 1  m i x t u r e ,  t he  balance of the H.- 
~ a i n e d  whch H C O O H  and  M e 0 H  are:  passed over: ..... be ing  :added: subsequent ly ,  whereby  no hydrocarbons  

~:Ni c a t a l y s t :  C a t a l y t i c  fo rmat ion  of  p,4raffins' Of : w e r e  ~ormed.  T h e  m a i n  l iquid products  ' then. Were: a 
mel t ing  point  a n d  molecnlar  Weight, Composition; :: m i x t u r e  of o rganic  S Compounds boil ing 20°-150 ", in: ) 

cha rac te r i s t i c s  o f  s y n t h e s i s  products ,  a n d  t h e i r  Which (CH:S)a W a s  identif ied w i t h  thioethers a n d  
~ehavior as  motor  a n d  diesel fuels  ha~'e been invest i-  : m e r c a p t a n s .  " . . . . .  . : .  : 
~,ted.  B i b l i o g r a p h y , '  ! / :  : : .  K0Sr£R, :H:  [infludnee: 0f  Presl:i 

i - ~ - .  [ N e w  Developments  in  t h e  A d a p t a t i o n '  su re  and  Te~hperature  Upon the  Synthes i s  of  Ben~ne :  
: . C o b a l t  C a t a l y s t s  to the  Benz ine  Synthes is . ]  and  Synthol in  Liquid-Medium.]  Brennstoff-Cbem.,  

~4, 

~B;rennstoff-Chem..vol .  13 1932 p p .  '. 61-68; iGes.\~: voL 14, 1933, pp. 8~-8 ; Ges~ Abhandl.  Kennte isKoh~e, .  
YAbhandl. KenniniS:Kohle ,  v01. 10: 1932, pp. 556-577;: ': • v01. 11, i934, pp: 45¢--465~ Br i t iSh  Chem~ Abs~,~ ~.~.~1.33, 
: :Br i t i sh  Chem. Abs., 1932, B, p. 376;  Chem. Abe. ,  . B f p .  211 ;Ohem.  Abs . ,vo l .  2?,1933, p. 2793. 
~.~Vol 26, !932, p 2582. " :: Tempera tu re s  h i g h e r  than  those  in  the  gas  phase ai:e 

By: increas ing  t h e : a c t i v i t y ' 0 f  Co  Cat~alYsts, ithe yield : :  necessary  in  the  l iquid  phase  because t h e r e  ean be  n ~  
!~,llqnid hydrocarbons  h a s  been inc reased  f r o m  100 ~o local spots: of  h i g h  t empera tu re .  Benzine yield is b e s t  
~3 ec: /a~ '  o t g a s  m i x t u r e  or  to 71% 0f  t he  theoretical.  .at pressures  n e a r  a tmospher ic .  Synthol-(alcoh01s,  
~k$-.eatalysts, CO-}=18% Th prec ip i ta ted  wi th  K:C(:h h i g h e r  f a t t y  acids, a ldehydes,  ketones,  etc.) is  formed 
~: :Co-}-15~o Mn l~recipttated w i t h  Na~G0~ were- a t  l i l ghe r :p r e s su re s :  Desc r ibes  a p p a r a t u s .  Bibllo- 
~uany  effective, w h e n  used on kieselgmhr a s  g~aphy. / ' '  ~ i '  : '  ~ : :~ 
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. . . .  126- " . . . . . . .  "! 
S$8. F z s c a ~ ,  F., .~-o ~ , ,  K° [Applicabil i ty of nical  r a w  m a t e r i a l  i s  invest igated.  T h e  ac t iv i ty  of  a :  . . . . .  with-H- Was~drawn t h r ° u g b  t h e  t n b ~  C~H~ w a s  con- 20 a n n .  f o r  1 hr ,  a t  160" i 

C a ( 0 H ) = ,  9 o 3 ;  Ba (OH)= , -90 .2 ;  St(OH}-: ,  ~4.8~-1~'H~; . . . . .  • Nickel  Cata lys ts  to  the  Benzine  Synthesis . ]  Brenn-  mixed  N i - C o  ca ta lys t  i s  decreased by Fe .  Wi th  pure  " " n s e d ' ~ i t h  l iquid  air .  ~Iost  of  the  CH,  w a s  c0nver ted fo l l ows :  KOtt , --  97•$:  _LtOH, 91•7; N a O H ,  96.1; 
stoff-Chem., voL 22, 1931, Pp. ° ° ' - 5 ~ - 3 % ~ b ~ t n d m l '  r a w  mate r i a l s ,  t he  m a x i m u m  yield Of liquld hydrocar-  de ~ = n w The  influence of g a s  veloci ty ,  tube  ~ . -~  s a d  u essure  a re  shown in tables.  A pre~ su re  15.3 ; calcined ZnO, 1 .4;  precipi ta ted  Zn  (OH)=,  3.5; 

• bons  w a s  96 ec-/m- ~ of  mischgas  (23% CO and 46% ! l°~a~n~am_-~r~ velocity of  370 1./hr., and  1.o ~ . 1 ~  ZntNt ta ) , (OB' ) - ' ,  ]-°.2°; precipi ta ted  Mg(O]H)~. 4.4;  
Kenntnts  Kehle,  voL 12, 193., pP. " ' " H=) a n d  wi th  technical  ma te r i a l  S0 ec. The  addit ion !~ o~ ~'_ , ~ ' : +  ,~ave 8 5% ~.H- in  the  exit  gas,  a~ an  e ~ -  F e ( O H ) ~  2 . 4 ;  aniline, 0•2; low-tempera ture  t a r  ba se s  

" Abe., voL 25, 1931, p: 4685. wet  , , , , , ~  ~, - : " - . 30 T h e  reaction l iquor  contained F e  i n  a l l  cases• Effect  upon yields of  l iqu id  p roduc t s  of adding yuri-  o f  10% l~In inc reased  the  yield wi th  technical  mater ia l  ous ac t iva tors  to N i  ca ta lys t  has  been determined to 88 ec. B y  inc reas ing  t h e . a m o u n t  of  catalyst ,  the tItfic ene rgy  consumption of 31 k~.-a. /m. C~H.-. (boi l ing  250"-270°),  0•5; l )yradme,  1.'on; l~lpen(nu~, 
6 ~ [Cata lyt ic  Gas  Reac t ions  in Liquid  W ~ ' t h e w e a k b a ~ s ,  t h e v i e l d o f f o r m a t e w a s i n c r e a s e d  

and  iS discussed a t  length.  W i t h  N i  cata lys t ,  i t  is  99~Iedium. ]" Brenns tof f -chem. ,  vol.  12, 1931, p p ~ 4 z ~  bY prolonging the  t ime  of hea t i ng •  The r a t e  o f  fo rma-  
~ 3  ; Ges ,  Abhandl .  Kenn tn i s  Konm, voi. ~ ,  ~vo , ¢~- l ion of t t c 0 ~ H ,  a t  100 ° w a s  increased  by  t h e  a d d i t i o n  

yield of  l iquid hydrocarbons ean  be  considerably in-. 
oa ~'~b,~nt euttiU~ down the ~paee velocity. With  i 

a misch  as  conta in ing  31.7c~ CO and  65% H.-, 101 ec. possible to hydrogena te  CO a t  a tmospher ic  p ressure  e r e a s ~ - - ~  ....... ~ . " 
and  obtain products,  of  which -"~ a re  l iquids.  As ac- of  l iqu i~  products  could be ob ta ined /m .~ of mischgas.  441-454;  Chem. Abe•, vol. 26, 1932, p. 24• of  HCO=~a.  F rom 11.09 N NH~ solution by  cont inued 

Resul t s  wel  e s imi la r  wlmn the  ca ta lys t  w a s  suspended add i t ion  of CO under  p r e s s u r e  a t  160°-150 °,  31.09~ t ivator ,  18% T h  i s  used  w i t h  the  N i  i n a  1 : 1  U n d e r  special  opera t ing  conditions, t he  space v e l o c i t y  . 
metal-kieselguhr mixture•  The  Th  and  Ni  a re  precipi-  obtained, a l though par t i a l  h y d r o l y s i s  in paraffin oil or  me thy lnap tha lene  and w h e n  the  eat- : tared by K=C0~ and  a re  reduced w i t h  H~ a t  450 ° ; addi-  ean  be increased  4-fold wi thout  a n y  decrease in the of f o r m a t e  was  

of  Ni  and  Co alloys• By remel t ing  ca ta lys ts  poisoned alyst w a s  in  eontact  w i t h  one of t im l iquid phases• t ion of Cu does not  se rve  to lower th i s  reducing tem- yield• Addit ion of Cu decreases m a r k e d l y  the  efficiency apparen t ly  set  in. The  yie ld  of  fo rmate  Was inc reased  tudies w e r e  m a d e  of hydrogena t ion  and  polymer  ira° by tile addi t ion  of CnCOo to neutra l ize  the  : H C O ~  se t  
perature .  Addit ion of Mn appears ,  however ,  to increase  by S w i t h  Si the  or iginal  ac t iv i ty  of t he  ca ta lys t  can be S ~ ~ ~ ~.;o~ Ni ca t a lys t  fo rnmt ion  of  cuprene f ree ,  V a r y i n g  yields  of f o r n m t e  were  a l so  obta ined 

on o~ ~-=~= . . . . . . .  ' . u n d e r  shn i l a r  condi t ions  f r o m  hydrolyzable s a l t s  (Na  tbe  effect of the  Th.  The  s tabi l i ty  of the  ca ta lys t  is  res tored  The  advantsge~ and d i sadvan tages  of alloy fli th Cu c a t a l y s t  bvdrogena t iou  of CJ:t,, f o r m a t i o n  of 
' such  t h a t  only a 17c,~ loss in yield w a s  observed a f t e r  skeletons a re  presented.  -:':'~ w~¢a0~,, and ' fo ' rmat ion  o.£ hydrocarbons  fr°m,?_OT~n si l icate  borax  CaS Nn-GO, and  Li .C0, )  C a ,  Ba ,  and 

• ' ' " " m e t a l l i c  ox- 
5 weeks '  continuous use. Z 8 9 . ~ .  [ActlvutingActionofAmmoninUp0nthe 993. . [Use of Coke-0ven Gas  for  t beSyn thes I s  ~'~ a":par~{fiiu-oi! medium wl~l l  cat~l-~st °~+'~alres~ow n M g  carbonates ,  Ca(HCO~)~, F e  turnings,  

: , ReduCtion and Act iv i ty  of Nickel  Catalysts•]  Brenn-  of Gasoline•] Ges. Abhandl. Kenn tn i s  Kohle, vol. 11, kieselguhr ( m o l . r a h 0  1 ; 1 : u . ~ .  x a e  r~o. . .e  ,,>~. ides, a n d  Na.-HP0,. 
stoff-Chem., v o L  14, 1933, Pp .  86-:$9; Ges. Abhandl.  1934, pp. 497-500; Chem. Zentralb. ,  1934, I I .  p. 1061; 999• Flso~am~, F. ,  A.~I)FIOI~LE~ H •  [ P r e p a r a t i o n  o f  
Kenntnis  Kolfle, vol. '  11. i934,  Pp. 555-561 i Chem: . Chem Abs., v0L 29 1935, P. 6747.: : i : :  as fol lows : Hydroca rbons  F r o m  Brown-Coal  Coke a t  500°.] : 
Abe vol 07 193" p °°aI :Coke:oven gas  Containing 5 - 0 %  C O ~ s  s . ~ ? l e e : u ~  ~ : i i i ! :~ ~----7-~: ! prod ..... htamed, perceat . BrennstofflCbem•: v ol. S,  I ~ L '  ~ P P ~ O ~ _ 3 0 % L ~ ' : : : :  

- ~ ~' • " • a- th s synthes is  wi th  a Nl-~ln --h-1 ea ta  .'. t. . ~ • , ;  : : ! O~ : : ~ . Abhand] .  l~enlltnls J~onle, • . , - , - ~ ' 
Presence  of NH~ du r ing  the p t e p a i a t l o n  of  tbe cat  of t~e  ra t io  of H-" C0  whicb is h ighe r  t i tan tha t  of gas  e, ° C. ~, con:.:. I Higher Chem. Abe., vol, 22: 1928(P. 1408. " : 

l r s t  increases  subsequent  yields in  t h e  benzine syn- m i x t u r e s  usual lY'used for  flus synthes is ,  the  reaction ' Temperatur ~p . . . .  t CO. t C r~, I C=H~ | by.arc- These  au thors  r epea t  t he  w o r k  ofHoffma~.~_and~r°l~ : 

~ l ~ [ - - ' J ' - - [  ~ h v d r 0 c a r b o n s  by p a s s i n g  N= a n d  s team ove~ ,~?~ , ,~^s  
- ~  • ~ 7 o | .-.I 36 | 62 coke n l ixed  witll v a r i o u s  m e t a l s  and m e m n i e  oxu!e~ :n 
~Ta . . . . . .  :-----= . . . . . . . . . . .  ~ o~ l~/[". '[ . . . t  2~/ 43 +.~ .'~,.~ Hoffman mid GroWs resul ts  w e r e  no~ eo - : 

: K=C0, t . . . .  P '  ' .  . ' "  " Im-- ~ " / - g '  , " • o ~0.L . . . . . . . . . . . . . . . . . . . . . . .  '-~ 30| 4t [ 10| 1 fi,uned . . . . . . .  - s 
' increase alkalinitY, decreases  lts.actxv.ity s ! i g h t l y : . .  • ing  va lue  of the  end gases  is  increased  f rom 4,_00 to : 27o . . . . . . .  = - r - ' - " ' " : ' " " t  : '  [ t / ~ :: 1000. ' . [ F o r m a t i o n  o f  Liquid  : Hydroca~,on~ 

: : " : re ati0n wit!l K=C0~ b y  s01u tmn alto0 s t  c°mP~ete'Y : 5300 cal. Because  of the S content  of the  gas, the  re- Contact o f  t he  gas  wi th  the  oil (about  _0 sec.] ~ , _ .  ~ o79-2SO- Cbem. A b s . ,  vol. 24, 1930, P. 4S3• : ~eg~ov~es ac t iv i ty•  " : ' . ' . ' a~tI0n t empera tu re  m u s t  be inc reased  slowly, °-5° in : . o ~ us  n o t  F r o m  Acetylene.]. Brennstaff-Cbem.,  yol:  l u ,  ~ , ~ ,  

0 ~ [Influence 0f Condit ions of P repara t ion  : 4 weeks,  in order  to c0mp&lsate f o r  poisoning of the~i  9 9 ~ , n ,  tb~ Efficiency of a Nickel-~Ianganese--o~mnli- c a t a l y s t  Af t e r  th i s  time, a complete r econu l~ lon lng~  } i Suflicieni: f o r  a quant i ta t ive  conversion of  t h e  CO. 'xne uv.  -..- - - ,  
: . . . . . . . . . . . . . . . .  ~,~,~,-~+ ~ -'R~:~nnStoff-chem v01 ~14 1933 pP the  ca t a ivs t  is  necessa ry  The  ca t a ly s t  aosores  a -  ~ = 
. . . . . .  47-50; Ges.  Abbandl  Kenntu~s K~)fle , ~ 1 1 . .  1934 . . . . .  gaseous  S. ~ r ; . . . . .  " . . . .  

: ~ pp.  v42_:o4S;C!mm.:Abs?.v01 . . . .  1 .3~. ,p .  " . . : : 994. Fzsonzn,  F~, AI,;D PZTEItS. K ,  [Dec0mposit iou of 
. . . .  :: Bes t  ymlds in the  benznle svn thesm a re  ob tameo .~Iethane and  Coke-0ven G a s  m P articu~r~fa~heL°m w " 
: '  " w i t h  4-5 w a s b i n g s ' o f  the  ca ta l~s~ tP :~P~o~°n~  2~Un e ~oZS~%re'lbY9El~ctr~_i~%lm~:s j A ~ , ~ n ~ U ~ e n n t n i ~  

water ,  i n s t e a d 0 f C a C 0 = , a s p r  ciP! 9 " ' '  i . . . .  : " . i , :  2 - p  ' • ' • . , '  
uni form cata lys t  r equ i r ing  more  w a s h i n g  a~ld g~v n g  Kohle  vol. 9 .  1930 p p .  640-654"" C h e m .  Ahs., v01. zo,~ 

r ioush  • described condi t ions for  prepa-  19o9 P 4306 ~ t :  . . . .  . poor yields• P e v  " • " : . . . . . . .  erie ~" " 
on still  reduce the  best  Ca ta lwt  Kiese lguhr  alone Or ien t ing  exper iments  were  m a d e  a t  ntmosph c t ~ l :  

: rafl~°~th .~taP~ch as  .~u,portin'g lnedium * , a v e  the :best " :;:: . . . . .  u re s  a n d  t e m n e r a t n r e s - - 1 8 5  ° t0 :7500  w h e r e i n i ~ i  i : .  
. :yields• Regenera t ion  wi th  H :  in th  e presence of N I ~  O H ,  coke-oven gas  and  wa te r  gas  w e r e  passed  through ~ : ! . ] ~  

" L " hi he~t y i e l d  Technical  ma te r i a l s  can De " a b~-h fr~mmncv-type ozone tube• v e r y  l i t t le decom- ? ~ ' : ' i -  : 
: . ::' : : g u a ~  ittnlpre;~ring ~h e, esta!yst"  r : . . . . .  : ) :  ::' posi~on~ of ~ GH, resul ted,  and the method  ]~as. changed . ~ l . ~ . ~ :  

' - 1. . Reducibi l i ty  of S t anda rd  N i c k e l  C a t a -  ::: i n  tha~ the  d i scharge  was  PaSsed d!rect i ) i ] l~ l :°ug"n~e : ~ ! ' ! ~ :  
: 9"l~st.] Brenn[~toff-Che m., v01. 14, 1933, PP: 64-6, ; Ges~ gas  ma in ta ined  a t  l ow pressures ,  a ~e,ss,=I . . . . . . . . . .  ~ .~: 

- . . . .  Abhundl Kenntn i s  Koble, yol . / l l ,  1934, PP. 5492554; := of  g lass  be ing  u s e d  The  best  c0ndit ions for  deco~ . :  , . . 

• ~ '  Chem:Abs. ,  +0L 27,:1933, p. 4034. ' : : "  : .  / ' '  position of CH* w e r e : b P r ~ s : U : e ~ 2 3 m ~ 5  nH~ gavSoltfia~ 
: l~eduetion, t empera tu re  of Ni -Mn-A1 ca ta lys t  can- :. 367 L/hr . ,  r e a c t i o n  t~ e ' . . . .  0 

by the  addi t ion of Cu in p repara t ion  or  " drop between electrodes spaced a t  40 cni 5,000-7,00 
. . . . . .  :no t  be lowere d .~. . ~ " - -  ~ . . . . . . . . . . . . . . .  r - - - m  t emnera tu re  B~ s t a r t i ng  w i t h  gas  analy.' 

i- " : a f t e r w a r d i a s . ,  - :  ! ~ "=~-.^--^~ '-~ *he l a t t e r  a S % C 0  1 5 %  i l luminants  (C- .H.-£ree) , l .2% 0= o 
.... decreased Dyznem .... he: i C0 5o3%H: 23.4% CH,, and13.4% ~= agasconmi 

• ~ ,/8.5%" C=~-', 67.7% H,,  and 4:S% CH,  ivas  obtained l method.  C 0 - g =  or  :1 : 3 C0r-H~ m i x t u r e s  cannot  
for  Catalyst  reduct ion W h e r e a s  ing  : :, . " u s e d  in p l a c e  of H~ • - ' - - h t u b e  T h e  ma in  react ion 

, . . . . .  . - • , ~  .. m ix tu re s  -at 400 ° g i v e  n 0 I m a l  one p a s s a g  e t h r 0 u , h  t e • _ . . . . . .  , ~ ^  
: . . ~ct~vi~nd.7 3 N:  H ! .... ; ~. considered to be_2CH,=C=H,+31:t~--4, uu0 ca . . . . . .  

"" : " ' "  o n s  as  C a t a '  : 1 5 % - o f  the  e n e r g T  supplied does Use fu l  work.  T 
r :'992: • [Sui tabi l i ty  of Alloy S k e l e t  ~ : _ _  • ~- :  precipi ta ted  in the  reaction tube i s  easi ly  remove_d- 

:; lysts  for  Benz ine  Synthesmr] J~renns~o~-~nem. , -~*. .  ~aes ing  w a t e r - g a s  0r  a i r  th rough  the  tube, e iecu  
. . . . .  15, 1934, ~ 84-93 107 110 Ber  aleut ~cnem. ~ese~,., : ~;~oh-r~,a h~ine main ta ined  E x u e r i m e n t s  in whi 

: .  : - voL .67B,P11934i'DP. ~.253-261 ; Ges. Ab.hand):. Kenn tu i s  . ~ : : ~ ? a s ' ~ r ~ d u e e d  r in to  the  :re~tetion tube: w i t h -  
: Kohle vol• 12, 1937 pp. a56-~82 ; B ~ b s l ~ ! m m .  2 ~ '  : '  and  N showed the  reac t ion  C,0H~+H:- t -5N. .~10~ 

, , 1934,:A, p.  389; Chem. Abs•; vol. -8, l ~ ,  P . - - ~  • • took p~ace " - : ' ,  
. . . . . .  atalv~ts repored b~ Rnnev.s  method  by dissolving ...... ~ " r T , e u A e e  of Elec t r ica l  :Discl~ar~e on GasT:~' 
' : A1 or S i  f r o m  al loys w i t h  Ni  and  Co areef f_e~%e_re .  : ° ° ~ o n t a t n i n ,  Hydr0carb0ns  a t  DlminishedPreesure~]<~ 

hydrocarbou svntbes l s  f r o m  w a t e r  ga~. "xne ' ~,+eoh~- nhv~ik o h e m  Abt  k v01 141 19°9 PP. x~e-.¢k~ 
• ' n e d  w~th a N i - G o - S i  alloy in w e i g h t  ~ " - •  ~ -  . . . . . .  •7~' • ' " '  *~ : . - .  S u l t s a r e  obta] . . . .  ~ . -  . ~ ' •  ~ ~ "  1 9 4 " C h e m  A b e , v o l . ~  19.9 p 3861. t,::~ 

• - f 1 f r o m  w m e n  m e  ~l is  removet t  • " " ' led b~ : . propoi t ions o ~. • % : , . . . . .  - ~ - ~  . . . .  D i scha rge  tube w i t h  steel electrodes, both coo . .~ ,  
. a s  corn letely as  possible wi th  Caustic soda. "xne eat~u~ : - - - - ~  - ._ ^ ~  t ~ -  ha+h n , , .a  , r id  dis t i l lco~ 

. . . .  " " of parntPicle s ize ,  depth  of  cata lys t ,  a n d  depth of t e c h - ,  m e o m m g : , a s ,  u as  pS~u. y~-- . . . .  ? :  . . . . . . . .  7 :~. 

• . . - : . '  • - • l i t t l e  hm- Expe r imen ta l  method consis ied in pass ing .  C=H= over 
higher hydroca~b0 ns eontanl.ed ~ e|a.tlve!.~ ~, ~,.~,,ane oilica ~el 0r  act ive C c t  600°-700 ° t h e  fo l lowing  resul t s  • 

S a t u r a t e d  ln'OdUCtS a n d :  consm~e~ enlen.~. ,',~,~'*~'~ilile " bein' ~ b t a i n e d  • W i t h  p u r e  C-H: o t  f i r s t  o H ,  a n d  9 1 

i s  advan t ageous  for both labora tory  and ~ .' . : ( " ",-~ decon~os in  C H :  in" coke-oven g a s  t h e  toh / :  : 
"reactions because it  m a k e s  possible close controt  o~ lnu(le o." |J g • ' " ' n - conversion wus smaller ,  b u t  the  light-oil y m l d  w a s  as  ; 
i t empera ture  and  e l i m i n a t e s  0yerheat l  g" , ~i h as  w i t b  nu re  C H Dist i l la t ion w i t h  CO-. f avored  i 

' . . . .  " ~ o  o ~  

. , . .  [ lectri0al li  toil  or,0 tion and tn reased 
! : : ~-m Water Ga~•] Brenns~o -~ -, ' • -' . .2 .,~¢~- 00, could serve ~or revlm. ~ ^~- ;~ 
• i,. pp-o6~_o73 ; Ges ~bhandl.  Kenn tn i s  Kohle  voi. ±~, "- . . . . . .  

1934,:pp. 586_597 ; Chem . Abs•, VoL 2o, 193!, p . . v 8 5 3 : ,  w l t ~  C ? .  aC~Hc-!m~'.'~ a r e s  i n ~ ;  ! m ! t y  t u b e  , u z ,  i 

: '~:  appara tus  co . g ' ' : • e0mpa Y• g " ' 1 05 
~ relatively low charge,, a f reezing-out  vessel  a n d  a .Hg G h e m  vol 11 1930 pP. 503:-507 ;Chem• Abs. ,  vo . .  , '1  

- va so connected a s  to p e r m i t  reei~euia~Ion : ' " ' ' " ' per  p u m p -  - - " r r  : -  193]:,p.  796. - : - ~ ..... " • -  ' r  s 
: of the  r e a c t i o n ,  gas. I t  is~ I~0ss'ble. t o  obta!~hcO~o ~ By  use  of O i l - a i r  CH¢~..y and.coal  gaS-Oa~e~7~le~. 

b0ns a r e ' o  .• . na te  ~ i and g r a p h s .  A hea  P " b~mb 
With l iquid  a i r  for  chilling, C=H, and C~.H~ p redomi  . • • " - - * u r e s  is used for  t he  low pressures  a n d  a 

£reezin -out  t empera tu re s  .omv alr 'm~x~ • The  a r r an  ement  a n d  eonstruc- 
~t shghfiy higher . . .  -v~ . . . . .  ed The" fo rma t ion  f0rthehighpressures'~.mh ~h~'i uortance of'thne 
~ g n e r  nyuroca raons  - -~  . . . . . .  ~..•v- ~• - ~*'^ ~ n  a r e  ~ v e n  m u l n a .  . . . . . . .  m_  _ _ . :^_  
of OIL i s  believed to be the  in te rmed ia te  r e a c u o  ~, w,:,~= "'-~ ~ ^ ~ r a t u r e  is  demonst ra ted .  A p r i m a r y  xorma~-* ,  
:~aees 0 f  B~CH0 und M e 0 H  :a re :  fo rmed  ! m - t h e  m a C :  a ~ " ~ ' ~ a n  d - - O H  rad ica l s  i s  followed h y  a secondary:  
: r ~ c t i o n s . -  w h e n  us ing  w a t e r  ga.s:c°nt~.i~[~gN~a~, a ' decomposit ion into C O  dUd  H , , ' m a k t n g  t h e  :PT~ePse t 

conversion of the  N.. into ~m~ aria n ~ -  , recove  ~. ' " O-90% 8 . • : . . . . .  - r emova l  of the  C=H= necessary  for  . . . . . . . . .  ~-ces 
~laee. • . r i . . . . . .  .. . . . . .  . reac t ions  m a y  be acce!era ted  bY la rge  eam~yuc  ~ut* ?' . ,  
~d ~.~ ~ ~-¢n P~;~.m~owc~, A. ' [Productxon .~ . . . . . .  ~ x ~  ' ~  ~ , ~  ~s 50-60% of the-OH, used na~e 
: y . ;  ~ . ~ O ~ U E R ,  - - .  : - ; ~  - -  - -  • - •  " " " i l l  : ~ l e l ~ l S  O ~  ~ - ~ =  . . o  ~ - ~ - -  - ' o ' 5 0 0  * 
i: of F o r m a t e s  F r o m  Carbon Monoxide a n d  B a s . e s  . . . . .  -~-tained over  a t empera tu re  r ange  of 600 - L  • 
: ~ P r e s e n e e ~ f  Water . ]  G e s ~ A : h a ~ l s ! ~ l n ~ % ~ 2 ° 4 , h l ;  . T ~ ; e r Z t  of the CH, in burn ing ' t 0  CoOna;:  r : I ~ O , c ~ "  
• ~vol 6, i 9 2 1  pp: 366-~81 ; " " " " " -~..;o~.~ *~a necessa ry  h e a t  of  fo rmat io  .:" 
~31~0. * : -=" ~ ( ' ~ - ~ o n  ' The  u s e o f  d iminished pressure  does n o t  . m a t e n a h .  

::~:~Percont yields of f o r m a t e  from dlmerent e a s e  ........ secondary  
i?10~ Cc.of a ~ solution, o r  suspension,  of t he  base  was  inc rease  C, tt= fo rma t ion  hu t  does r e t a r d  t h e  
~ea ted ,  w i t h  sbaking.  W i t h ' C 0  (88.7% p u r i t y )  under  decomposit ion• .Explos ion  pressures  do  no t  prOduce 

~ . . . .  
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g rea t e r  yields. Oxidation and decomposition reactions I n  previously described appara tus ,  exper iments  3 N solutions of  H ~ P b i ,  ]RCOOH, i CH3COOHL~°r LabOratory-  .and . . . . . .  appar~t~tls i s  
of CH, are  briefly discussed, var ious  catalysts ,  as  Ni, Co, and Fc, indicate t h a t  the ~t] ~000H). . .  The  exper iments  were  pe r Io rmea  ar  l~u - shown schemat ical ly  and  desembed . -The~nf luenee  of  . . . .  va r ious  fac tors  upon t he  process has been de te rmined .  
1 0 0 2 .  ~ [Influence of  Pressure  Upon Several  presence of  C0 in a CO.--H.~ mix tu re  re ta rds  catalyt ic  ] ~ |  , , , 0  [S~nthesis of  Paraffin F r o m  Carbon T h e  1 : 2  C0-H ,  m i x t u r e  passed over Co -Th  ca ta lys t  

Conversions of W a t e r  Gas.]  BrennstolDChem., vol. "precipitated on k iese lguhr  a t  1~*-199"  a t  t h e  r a t e  of hydrogenat ion  while the presence of  CO.- in a C0-H~ • ~ |  ~ , r enox ido  and  H.vdrogen.] Be'r. deut. chem. Gesell., , 1  L / h r . / g m .  Co a t  preSsures  to 150 aim. gave  m a x i m u m  
12, 1931, pp. 365--372; Von den Kohien, voL 4, 1931,  mix tu re  exer ts  no influence on the  yields of  benzine ~/~ 
pp. 9-34; Chim. et  ind., voL 28, 1933, pp. 62-63 ; Ges. obtained in the  sYntbesis. Whi le  only H:O is obtained ) ~  | ~ l .  72B, 1939, pp. 327-330 ; Chem. Abs., vol. 33, yields of  solid a n d  l iquid hydrocarbons a t  5 a n d  15 

• 1939, P- 3995. a tm.  in tes t  runs  ovm" ~t weeks. White  solid products  AbhandL Kenntnis  KohIe,  vol. 11. 1934, pp. 308-385 ; in addit ion to higher  hydrocarbons in the hydrogena.  ~;/.:~| • ." ~ r 
Chem. Abs., vol. 25, 1931, p. 5970; vol. 26, 1932, t ion of  C0 and  H= a t  t empera tu res  <200 °, a t  h igher  : ~ . |  In the  catalyt ic  hydrogenat ion  of CO ~xlth Co, Nl, o were  obtained up to  50 a t m . ;  a t  150 a im.  0-compounds  
p. 5195. t empera tu res  CO~ and CH, a re  obtained as  in the water-  ! | Fe ca ta lys ts  a t  a tmospher ic  pressure  ch ie f ly  aliphatic w e r e  found together  w i th  CO carbonyL M,-uximum 

gas equilibrium, and  a t  still higher  t empera tu res  C ~ . : |  rocarbons (benzine synthesis)  a re  formed.  The paraffin form ec~ a t  15 a t m .  in 79 gm. /m,  ffi y i e ld ;  oil 
hwYodrking t empera tu res  w i th  Co and ~ i  a re  180"~200" boiling above 200* increased  to a m a x i m u m  a t  5 a im.  : Elevated pressures h inder  the  gasification of  carbo- and CO~ a re  formed. - | and wi th  F e  230*-250% W i t h  catalysts  t h a t  a re  ross m a x i m u m  gasoIine boil ing to 209* was  ob ta ined  a t  1.5 naceous mate r ia l  by Steam because of the  surface  l aye r  : 

of  ine r t  gases so produced, A secondary formation of 1007. . [Conversion o f  Carbon Monoxide and ~ | 
hydrocarbons resul ts  when  th is  is prevented by using Carbon Dioxide Into ~ e t h a n e  a t  H i g h  Pressures .]  ,y ~| favorable to the  hydrogena t ion  process s u c h  as ZnO, " high t empera tu re s  or  addi t ion of  alkali,  the  H= already Ges. Abbandl.  Kenntnis  Kohle, vol. 11, 1934, pp. 386- ~ : : ? |  Cr-.0,, Mn=O~ react ion occurs only a t  h igher  tempera-  : a tm.  Cata lys t  s tabi l i ty  h a s  been de te rmined ;  i t s  corn- 
formed then reac t ing  wi th  C. The  h ighe r  the par t ia l  389; Chem. Zent ra lb ,  1934 I I  p, 106 ~, Chem &bs, | tures (usual~ly above 300*) and  pressures  (above 100 pa ra t ive ly  longer life a t  '5-15 aim.  is outs tanding.  vol. 29, 1935, p. 6565, atm.) ,  and O-containing compounds a re  formed, espe- Reaction t empera tu re  is c0ntrolled to g ive  m a x i m u m  - 
pressure  of ]K~, the g rea t e r  is the  :hydrocarbon forma- and inereases  up  to 190°-195 * a t  5-15 a tm.  

. . . .  ! 6 months. Inc reas ing  pressure t O  inc rease  don. In  the catalyt ic  h y d r o g e n a H o n  of C0, elevated I t  has  been previously sh0wn (abs. 1005) t h a t a t h i g h  :'(~:~i cially I~IeOH or  synthol. Aside f rom the na tu re  of conversion 
th roughput  reduces convers ion .  Repeated pas sage  in- pressure  favors  the fo rmat ion  of high-molecular hydro- p r e s s u r e s  the  equilibrium CH,q-C0==2C0q-2H~. is dis- "~:] the cata lys t ,  the  t empe ra tu r e  and  pressure  h a v e  a a f t e r  

carbons npon ca ta lys t  su*ffaces, which rapidly  lessen placed toward  the lef t  bY increasing the tempera ture .  J l  decisive influence on the  c0nrse of the  process. Wi th  " poorer  conversion a s  does t he  substitution of  uCUforgiVeSTh. ca ta lys t  effectiveness. O.*-contaiulng products  also are  : The reduction of CO a t  700" and  70-$0 atm., even with-  "?~| a Co ca ta lys t  a slightly increased  pressure  produces a c r e a s e s  conversion. A ca ta lys t  containing 
formed in  addition re hydrocarbons .  LOwer pressures-  out  a catalyst ,  was  studied experimentally.  A ' M o  ~ ; |  remarkable  change. A t  5-20 aim.,  solid paraffin is t i m  Alkalinization increased yields only a t  o tmospher ic  
require  grea ter  contact  sur faces  for  equal conversion " ca ta lys t  was  mo~t sat isfactory of th0se u ~ d  Wit~, ,, : :  ! chief product;  and the yields of  solid q -  liquid hydro- pressure,  Exper iments  us ing  18, 6, ~ and 0 %  T h  show :- 
to hydroc'~rbons. P ressure  s t rongly affects the m a n n e r  Ag c}ttalyst eon'siderable C-.~I, Was "l;roduced. Even ::~:~| carbons and  t he l i f e  of the  ca ta lys t  a t ta in  a m a x i m u m .  Any appreciable i mrease  of  p ressure  above these l imits t h a t  (1) paraffin i s  fo rmed  in lower yield w i t h o u t  Th,:: ( o }  the  reaction t empera tu res  increase r a p i d l y  withi~ : 

• and r a t e  of CH, decomposition bY CO.- or  steain. The  C0= was  reduced to CH~ a t  600 ° and 300 a tm.  wi thout  : i |  results in a rapid  decrease in l ife of the  catalyst .  A t  lower" Th  content,  and (3) gaseous produc ts  inerease .  
equilibrium CH~q-C0=~2CO+2H.. is displaced corn- a catalyst .  Magnesite thoroughlY t reated ~4th  H~ 
ple te ly  to the r ight  a t  1 a tm.  pressure  at-900" in the  yielded C.-H~ in addition to CH,. 50-100 a tm.  or  h igher  O-containing compounds in in- a t  the  cost o f  the  solid and  liquid. Co-Ni upon  alloy ' .  

creasing alnounts with increas ing  pressures  are.£°rn, i.ed, ~keleton improves ~ields a t  higher  pressures,  bu t  these 
presence of a Ni catalyst .  A t  0~003 a i m .  and 400 ° 1008. . [ increas ing Yields o f  FlUid Hydr0- :  a longwi th  the lmraf f inhydrocarbons ,  and voiatu*zauon ~ re lower  t b a n t h o s e w i t h  the  precipitated ca ta lys t s  and-: 
only 50% conversion occurs, whi le  a t  9.003 a tm.  and  carbons by Per formhig  the Benzine Synthesis of of the cata lys ts  as  Co carbonyl  begins. The;use of N i i s  decrease  w i t h  t ime  m o r e  rapidly. A l m o s t  entirely 
300 ° only 25% occurs. React ion r a t e  ihcreases pro- F r anz  Fischer  and H a n s  Tropsch in Steps.] Brenn- restxicted to  pressures  n e a r  atmospheric,  fo r  a t  Slight : 

i portionallY w i t h  pressure  decrease.  Tempera tu re  and st0ff-Chem., vol. 17, 1930, pp. 24-29 ; Ges. Abhandl.  overpressures the act iv i ty  centers  a r e  broken down liquid yields are  f o r m e d  and  Ni carbonyl is f ound  begin- ,  ' " ning a t  170" When precipi ta ted Ni is used  a t  med ium 
minedPressUreanddependsuCecalculated.°fAtheliteratureeqUilibriUmreviewlmVe beenis appended.deter" . Kenn ta i s  Kohle. re! .  12, 1937.. Pp. 332-393; Chem, with fo rmat ion  Of Ni ea rbonyl .  The  new process. 

Abs., voh 30, 1939, p~ 5764; . ~ ' which gives  solid paraffin as  t he  chief product, is called pressures.  Unde r  optimum- conditionS;freed.of50%oilOf meltthe 

1003. . [Thermal  Conversion of .Ethylene  and Resul ts  of  l a b o r a t o r y  and  semi- industr ia l  tes ts  o f  kieselgalhr c a t a l y s t  ( 1  : 0.13 - 1) (abs. 98~) the a t  S0°-115 °~ By extract ion,  fractions me l t ing  a t  130~: ~ t h a l ~  tIontl~eOtol~.~aH~r~C~be~n~en?~th Parl~C~ol~r s t e p w i s e  synthesis wi thout  increasing the a m o u n t  of :~:~| the medium-pressu re  syn tbes i s .  Wi th  a Co-ThO.~  react ion products a re  paraffins that,  
- ~ . _ ~  __.~ _ ~  " • ' ~  " e a t s l v s t / u n i t  volume of the gases  used are described. ~;~: |  following yields were  obtained a t  0verpressures  of:0, m a y b e  obtained f rom d iem: ,  i~ae t ions  b0i] ing 300*- 

.... whem. V0LI~ l~2~pp ,  ao0-411,435~ Chem:Abs v o l  In  t h e  fl ~ ~t- ~ eli-: q o ~,, ~vr,,.~ , f  O~ w ~¢ '~.J:i - - ~ "vel_~ T h e  vield.~ 450* ind ica te  products  Ca~H~* to C:LI-L,. T h e  nse o f :  -:  . . . . .  .~- : o . . . . . .  . . . . . . . . . . .  . . . .  ~ ~ ,g~ . . . .  . . . . . . . . . . . . . . . . . . .  ~ . :~=  .~ : j -  ~ 5 51 15: DO. aud 1DO atm,,  le~13ectl •" - -  ". :" : medimn pressure  increases  tile fraction bo i l ing  above 
_~, 1933, p. _Ol6. t rea ted  a t  a t empera tnre  so  low t h a t  the conversion is ~:~] " a r ~  ekpr~ssed~inglu:/m;~ O f so-called. ideal  gas ,  (mert-: .  : 3000 ; a t  5-20-atm.  13-25%::-boils above 450% O f  the  . . . .  

- ~ Influence o f  time., dist i l lat ion wi th  H:, CH,,- or N~. incomplete, b u r  a ~ood degree of liquefaction 0 f  the ; *;.<| free C0-H.- m i x t u r e  ( 1  : z). ot "u ann-  ~,y ,-,-.~: 30":3000 fraction, ha l f  ~hav be considered gasol ine a n a . .  
. . . .  -Tstage ta 'eatment ~or liquid products,  and-par t i a l  corn- gases : i s  effec~ed: Af tdr  a moi 'e or less co~aplete ex- ~ |  empl0yecL not  t ha t  consumed, '  and  tel?resent the  ~ e ~  :half  as  diesel oil . .  Proda~.tS arh water-clear:  and con-,  

i ~ :. bustion with O.~ have  been s tudied a t  bigl~ and low pres . . . .  t ract ion of the react i0a products  the residual CO : H.. ~;i~(] age yields dnr ing a 0 ~ v e ~ i t ~ n i ~ ] t v ~ U : c , ~ e ~ ' 1 1 7  ~tainlessmasaturatedcompeubdstbannthew~t~UanlcPeeSL; 
sures  f o r  C~H~. " Q n a n t i t a t i v e  p d r e  the rma l  dehydr0, mixture  is sub jec ted  to a ' s e c o n d  and pessibly a t h i rd .  ~ i |  t h e  ca ta lys t :  T o t a l .  . _ q ~- . ~  . -  ~ ~0 ~ sure-synthesis produ~t~, these decreasi g ~ v -~ 

~::. . genation to C.H.- depends upon high tempera ture ,  a con- synthesis Some of the possibilities "of the m e , b e d  are  ) ~ " |  131, 150, 145;'133, 104 ; oa!~Iree paramn, .  ~ U , ~ o , v  2 , 34 '  ing  molecular  Weight .Uses possible because  of: th¢~" 
" : trolled br ief  time. low pressure,  alld distillaHon with ~iscu~sedT~esemi.industrialtrialsweremadewifll~.~] i i  ~ %  ~ ~ i  ~ i~ :on69!~!~ i£~  ~3~8 3ti!0 ~ 1 ~ 3 3 ;  l h ~ g l ] ~ : r ~ b ~ ~ n l O i : ~ ~ r ~ : ]  

• . , . 3E~. The  de ydrogenadon  of  C=IKa ploceeds by stages, a C o - C u - T h  precipitated ca ta lys t  unsuitable for  maxi-  ~:. ] 
• - : ~- ~ and Yields of ei ther  S6% C=H: or  72% C=H, a re  obtaan- nmm Yield owing to its tu~dencv to form C H ,  The s ' ' 

'::.' " able by the  e0nt ro l  :Of :similar f a c t 0 r s  a s  w i f h  C.,H~ : : largest  appa ra th s  used 10 kg. o f  C0 and 10 m?  of 
: ~  Includes brief review andb ib l iography .  - • gas /h r .  : I t  is concluded:that  such a StepWise ' : *s" 'espec}" "ailv. characteristic, ", - ,' rA-t a tmospher ic  p ressure  . ,  . . B e r  dent~ cbem.. Ge.elk¢1914 YeLl94947 1. , pp.  , "  :t .; 

:the rdeld of. to ta l -hydrocarbons  fe!l f rom 120-130 Pn.  ~ :Chem. Abs.,.xol. 8 ,  . , P' - " : 
~initi*ally to" 100 gm: wi th in  'the 4-week period ; a t  i o -Experiments Were '  Conducted in a steel !bomb: CO--: 
atm. '  overpressure  the yields were  bet ter  ; ,at 5 a n d  15 i s  reduced quan t i t a t i ve ly  ' t 0 - H C 0 0 H  even  w i t h  high:  

,0f  mixed  !i~'il, 
. . . . .  ~ syllthesis " ~ 1 £  

• : 1004. - - :  [Thernml  Decomposit ion o f  Zfethane. increases fl~e yield of l iquid  hydrocarbons  by :10-20%; : ; '~lt  
: :  " :Benzine and  Acety]ene Synthesis.]  Brennstoff- Th e durab/ l i ty  of the Catalyst is increased by h r f ' a n ~ h g  " ~ i |  

:: :: : : : C h e i n ,  :vol : t 3 ,  1932 pp. 331=-383 ; Chem: .Abs.~ vol .  . that  the g a s  flow (allowing for  con t rac t ion)  i s  the.  ~ : ~  . . . . . .  • ---'*ho-t re~enera - ^-e  ~ns i t / e~  No evidence of products  o the r  t h a n -  
"27 ,1933 , -P '20!6  . . . . .  : .  . . . . . . . .  .: ~:: a,t~j:°verpressu~es~ev~n,a~:~ff~Viesi~l {~0-1~0 g m . ~ : : . - ~ . a s o b t a i f ; d .  At tempts  to } educe C0  in alka- :. 

Conditions Of CH, concentra t ion,  tempera ture ,  pres- e.quany .acuve  cataJyst  an: an:  s tages,  the y i e l d  ~s :~:,1[ : ~,on o~ ~ne~ ....... :'.l ~" "=-- ~. : - - ~ ^ ~ - -  *ell more  f lu id ly  - : ,~-^ --~,~ an~ neut};al" e lee t r0 l~ tes  us ing:cathodes"  of  - 
• sure, time, etc. f r o m  experinmntal '  and theoretical  " n~g~.mst ~ t h e  tempe) 'ature in ~ e l s t  s tage is. lowe r ~ | :  : a t  50atm~0X~evrPr~:rSeSUreren~l~e~,~c~i~ity of: the  ca'ml~:st . . . .  ~¢~'~'F~.'Cu ~ 'g ,  P t  : i r  ': and Zn were  w i t h o u t  results:-: 

: :: Standpo2ntz have  been de t e rmined  for  max imum Yields ' ver~e~nt,~ue,~;rt~ y L"L2~e~  ns '~ (?  o.~ the ~.a~ con- -~  1~ . . . . .  a~.:L%m~i~i(e~aordinarr rapidity,  and in the  2d . Wi th  P b  electrodes smal l  current  densi ty,  p referab ly  : 
. . . .  of C=H:o~C,H~.Effectsareshownw~thcurves Brief  m , v , l ~ e n , . n ~ i , , t ~ , , o ~ o , n + . ~ . * ,  ~,~. ,, a ' ~ J ~ ; ~ '  ' w ~ k t h e v i e l d s f e l l b e l o w l 0 0 " g m  T h e s o h d p a l a f f i n  a n  electrolyte of  K£SO, and (NH~)=SO~ min ima  

review and bibliography. : B y  :3 s ta -e 'wor~-  - -  ,;~ *- ~ ~-~ ^¢  - ~ m e ~  ~,,~ ~ , . ~ .  : se -arn tes  in a high-degree o f  puri ty.  • The  oil-centare- ~. amounts  of -MeOH were  obtained. No CH,  coula oe  
• 1 0 0 5  -. [The rma l  FiSsion of  Benzine and Petr0- 0il :can ~e obta~m~/m~.; of  m~x~d"ga~ g%s°:meoP]~er ~i~!~:-'~i: ing pr0d~ict softens at~ about: 60 ° . a n d  mel t s  c l e a r - . ; - d e t e c t e d : : : : !  '::,. - :  . . . .  . 

letun With P a r t i c u l a r  Considerat ion for  the  F o r m a  10 gm for  the  gas oil and  the  ~yntheti'c w ~  These  :~" -~  v ¢  : 80"-100"-  a f te r  being f r eed  f rom oil, i t  begins to m e l ~  ~ i0 i3  FZS0H~R F I-~XV TU0PSC~ ~tt.  ' [ D i r e c t  Combina-; 
sohd a[txele dmappears  a t  :: tion Of ice tv]ene. ] :  :Brennstoff-Chem v01:13 i93 o" figures re la te  to a gas With 2 9 5 ~  CO and 60% H-  f o r ; ~ J ~ ; ~ '  about  80" and the l as t  ~. " .P ' "  ._ i.¢ . . . .  :_ ,  " . tlon of Ca;ho'n ~ronoxide=With AlC0h01s-] o Ges:' 

which ~ 10 11 B.~ ste xx lse ex t racuon  a t  the  eolung puln~ ~ hl v 19°1 ~ --~vu . . . .  ; :  : p p : 4 4 i - 4 4 5 i ' C h e m : : £ b s ,  voL:27 1 9 ~ ' p  2016 ~ : . i  " . t h e  theore t i ca l  mnximu 'm yield i s 1 8 5  gm."  B y  ~ l ~ ! ~ : :  0 , -  5*. . . . .  ". " -P~"-!  • - . . . . . .  - , o ~ + t n ~  Abhandl .  Ken  n ~ L  Ko e, .:eL6 . . . . .  PP. - ,_'; 
: ~ _:_ _= _ ~ - . -. '_ '.~ " . " ": us ing  u lgoer  quality gases Yields exceeding lfi0 g m / m "  ,.,¢.'~..~'?~;~ with~ different  mgn:uoning  s0tvents, z~ac~tu.~o t"~=.% °: : ~ Chem. Abs., voL 18, 1924;:p: ~ ~ o ~  " . : . : 
; ~ y  u~e.o.~ appa ra tus  prevzoumy ~escrmea,  y m m s  of ' could be obtained ' : " :: = ~ ' . : - U p  to about  '130" can b e  isolated.:, The  p o [ t i o n ~ o ~ n g  : : ' : C O  Combines w i t h  ~ i e 0 H ' a U d E t 0 H . u n d e r  pres~ure-  
uecompomnon proauc~s a t  low:=ana a tmospher ic  pres- . ~ , , ~  : m . . . . .  : = ". • ' ~ : ~ : ~ - " ~  above 300* of  the total  productS oo tamea  a~ v~-~-  -v_--- :: _ . ~,, . . . . . .  *,*~^~ ^:; ~ m i  ~ esters  : The  r e a c -  

• s u r e  ~ t  900--1,400.: have  b e e n  determ/ned an d a r  e "V~'d P'--P~raffnn L ~ a ~ r s , ~ n p ~ e ~ 2 Y n ~ e s ~  o~ K o g a 2 n  ".~'~5~:~i: : ove rp res su re  contained 85.1-85.2gq C and 14.7-1~.9% H . .  t o  fo rm s m ~ ,  u . . . . . . . . . . . . . . . .  
s h o w n  g raphmal ly  to  c o n f o r m ' t o  t h e o r i e s : p r e v i o u s l y  - v61~2n_No'~-3 - ' - ~  ~ - ~ . ~ , ~ : , ~ £  . ~ , ~ n ~ o ~ - ~ :  _~:~/.]~:~'~: : The  crude  liquid hydrocarbons  

advanced.  B ~ b h o g r a p h y .  ~ f r  vo[  ~o . . . .  . . . . . . . . .  ^ . . . . . . . . . .  ~:1~.( '~ ..... dmtnbu ted  unlformly th roug  
- . .... -~v~u, I'P. ~tv-aox ; unem. ADS., vOl. ~u, : ~ : . ~  ;~i : 

1 0 0 0 .  - - .  [Simul taneous  Effect  o f  Carbon Men- 1941, p .  1599. " " .~:!i~.:?~ 

,. i are water-clear and are "~- 'tion IS.catalyzed by the addition of HCO.-Na on account, 
a the boiling point range ~ Of the productlon of Ti'ee alkali by the interaction of • 

. ^  t ~ . . . .  . . . . .  -~ ~^~-- '~  ^nl - ' a  smal l :  ~.the alcohol and t h e - s a l t t 0  fo~m the  "ester. T h e  e s t e r  
oxide an • . • ' . " amount  of u n s a t u r a t e d  dompounds; T h e  tota l  l iquid'  ';~ yields are  improved  by, carexm a r y m g  o z  ~ne amonoL 

" .. ( d Carbon Dmxide  D u r m g  Hydrogenat ,on  . C0 a n d H 2 r e a e t e d i n t h e ~ r e s e n c e o f N ~  ( ~ ' ~  ~nd - -- . . . . . . . . .  R~/~ c , r id  159 1 5 4 %  H a n d f o r m a t e  'Thebest~ield'(7.73gm~'ofester/1O0gm- 
. = i . With Particular :Regard to Benzine S~nthesis.1 Ru eatnh,st~ ~u~n~nd~fl ~,~ ~'~ .... -, ~y, ~,~'~.~ ~ proaucts conmmea ~.~-o~ .......... ~-~--" -~ " "~v~po~[i ~asobtalned'byheatinglOOee.Of thealcohm 

Brennsto~:Chem vo l  14 ~ 1933 pp 306-~10 .  Ges~ " ~ - L : . ~ L = - I ~ ' ~  - i - - ~ M - ~ r  ~" Zque°us s o m ~ l o . ~  ~ : ~ t ! -  I 101 i  : - - - - - -  [Synthesis of  Paraffm F r o m  uaruon ~aon- .~-~V~n'-.~ , f  ~ C 0 . ~ r  and  ~ C0 under  60 a i m  a t 1 8 0  ° 
• . ~ "' " ~ • , , • ~.~u~-~; ...... ~ '~o**u, were oominea Du~ omy .z ~ .'~'~;"~ ". : " " ' atal sts, Medium- - w,~, ~u ~ .... -~ . . . - 

AbhandL:K_ennt.ni s Koh le ,vo l .  L o, 1 9 ~ ,  pp. 393-402 ;. when using Co and Ru. .  The  disappearance of  gas  - ~ i ~ ! : ~  :~ oxide a n d H y d r o g e n  Upon Cobalt_g~ m Yvol ~0 1939 ~ f o r  3 hr.  in a Cu-lined autoclave, a n d  th  e yield was  
~ n u s n  ~nem. ADS., lv~:~ ~ p. ~au unem.  Abs vol indicat ine  the  yield va r i ed  ~ r - ~  ~ +^ 6n~f. mhe ~'@~-~:~ r r e s s q r e  ~ynr~em~.~ ~ - ~ - ~ , ~  ~ . ,  nl  . • ' ~nlv sh~htlY decreased b r r e d u e t i o n  OSthe  prolmruon 

, . . . . .  27,  !933, p. 093~ . . . . . . . . .  . . . . . . . .  results, were  no t  seriously affected by the nresenee  of  ~,:~'~.2..' pp. 41-48,  Chem. Abs., VOL ~ ,  ~.v0v, P~. . - . . , 



• !!iiii!!ili!ii!i!iiii!i!ili !!ii! iiii!iiii!!!ii!i ! if! ii!i!ili!!!ii!!!i!!i!!i ii i iii!ii!ii!iiii il 
at 450 ° under pressure a mixture of ]IYdrocal'bous was and base~ r'e res~ire 
obtained that boiled 50°~300 o. The h~draenvhnn~ n,-~ . . . .  " ~ and that these formates could be converted , . ....... o --~o 1-.~o_.~no and above 235% with their suggestion that at atm0sphe x p :.-- . 
eat were saturated.: Naphthalene wa~ one"offiCe i~- ~Y^ ~l~ermal .decomposition into liquids like ZIe0H : | wblch belie!t• a~ it~-~ ~_,O~r~nr.t~,o~l ~•ontained 79.05% hydrocarbons result through preliminary form.attain o_I 
u c t s  identified. . ? - ~ ~-~--  . , ~ . . ~ u ,  e %  (ads. lo13),  F i s c h e r  and Tropsch  i n  an ' |  r e speenv~Y~ toe ~ t o - ~ . ~ . ~  -n lv  tho~e of the  non- s~n tho l  and subsequen t  dehydra t ion  by ca ta iyms:  ~n~.~ 
ml.~ ~ . . : e~ort .ro detain liquid fue ls  Suitable for  inotor~ ~ , . , ~ t ~  ,, | c and  l l .zuTo ~ .  ~ , u ~ s ~  . . . . .  •"- ~ ,.~ - ~..~ , ~  on " - ~ . ,  *h.~ f o r m a t i o n  of  hydrocarbons r e su l t s  xrom 
--=-• ~ :  t r r e l m r a t m n  o~ Synthet ic  0 i l  ( 8vn tho l )  in  1 operation s tud ied  t i le ar, t i . ,  m,  , , . . ,~ .  ~5~ " ' : : ~ ' - "  ~ 1  noble me ta l s  tha t  a re  known to o e r ~  c a . ~  ..... " " "  YY"  mn!~'"~ . . . . .  ~ - * ~  *~------+~-~ -'rid decomnosit ion of  no- 

f r o m  uaroon ~J[onoxide and H v d r n ~ .  11 ~ "~  . . . .  " . , ,o n.~oo:^~., " . . . . .  - :  . . . . . . . . . . . .  ~a~ o~ var i -  : 1  ~ . . . .  ~m,. ~ .  w~ll effect the  ,lbove rcac t iou  ; a ease  ~ the  inzermeula~= ~ . ~ , - ~ -  . . . .  ~ 
stoff-Chem col 5 19o4 nn Ohl D~" 'o~;~ '~o-~l '~ ' -  ~" f o r n T n ' ~  ,:~,.~ [~t~rs, w m c n  nnoe r  pressure  wi th  CO gave  -<-| a n ~ = • ' , , ~ ' . ~ : : \ v i ; i ~  a weal-  acid is al~o essen t ia l  and s tab le  carbides.  : * . = .  L : 

: ' ~ " ' $ ?" . . . . . .  - -  . . . . . . .  --~- ~ x=~. v . . . . . .  ~v~ .a- . ' .au OU a n u m o e r  of  ca r r i e r s  bu t  onl " w  :'r or o ~ . ~  . . . . . . . . . . .  -" ' " : ' " " - " • ~atis- rtie~ of tile .~vntileric ~'e~r0° : ~AbhandLKenntms Koh!e, vol: 8, 1927 pp.  495-533; : me ta l s  such as F e s h a v i n ~ . s  ~ . . . .  g~, '  . . . . . . .  y hen ::.,~| : apparen t ly  the  oil f o r m a t m n  proceed.~ .moxe . , .~,_ 1020 . . . .  [ S o m e P r o p e  ,~ . .m~ ' .~ rbnn l~Ionoxide  
~ .em. .xos . ,  col. 18, 1924 p. 3705 . . . .  . were  t h e y  successful m h 2  ~ ' , . '~ [ :~k~? "~  ~ .  ~, , . r l ler  ' ~ J l  ~actox ih, the s t ronger  tile base  T h e  v a r m u s  PoSSm~ l e u m  HydrocarbOns r r e p a r e ?  ~-.~..: : -L~:~._  P~,~'-ell : 

• . . . . . . .  ~ ~,,..~o.ur tile me[aJs  alone "::,~: * " " • • ." V iseus~ed - - : P r e - ~ u r e  ~ e r  ¢leu~ c . ~ , - .  -~ . ' -  ,. : Theory  of the  synthes i s  of hydrocarbons  :~rom w a t e r  G e r m a n  P a t e n t s  293j87,  °95 208 a n d  095 000 ~.q~ . . 7  ~ :~  mechan i sms  of the  reac t ion  .'!£e lu!efl• d - : . - :  : :=, .... a t  Or  dinary~ ~ o P . _ ~ o n  : Chem A b s  col. 20, 1926, - 
g a s  under  p res su re  in  the  pre~ence of Fe  and alkal ies  do. The  w a t e r  ga~ ~ eed a s  c o m ~ l ~ m ~ ' : ~ o ' ~ ' ~ ] ~  " ~ -,~i l o i s  " [Direct  S~-nthesi~ of P e t r o l e u m  ~lyuro- col.  a v e  ~ - ~ ,  v v  . . . . . . . .  v -  " " '  . : 

............. : _: ~:as  d~.s~,~sed P r e v m u s l y  (abs.:  1014).. A p p a r a t u s  is . ,  ~ c~o*npounds,.~:as passed  u n d e r  150 atin', into the:contac~ i~¢~. -= carbons  a t  Ord inary  Pressure . . - !~, I I . ]oo Bet-  ode~t:  P" -SLY' :; : . * -~ .  : . . . .  ~,,~ C H C H s  and  C ~ , "  
: ~ = , ~ e o  xor ~ne p repara t ion  and  complete desulfur izs-  , cnamuer,  containing ;- fo r  examnle  I~-C0~ o - " P ~  ~ - ~  "~[ . . . . .  chem~ Gesel l ,  vdL 59B.  :b~2u, pp. :~-.~u- . . . . . . . .  : ~ , -  - T l i e  g a s - o n  .z.ra~,.~.- c . . . . . . . .  -" 9 : ~ Z L ' . . ^ ~  ~uh= : : 
t ie a of wa t e r  gas ,  which is reci rculated in  a snecial rags,  a t  400,--450°• and the  1)rod'uct was  c S l ~ r ~  ,: ; : ,~::  ~ ? , !  : Ges Abbana l '  Kenn tn i s  Kobie,  v0l .  S, !929,.PP• ! ' J r= : t h e  c0 r respondmg olefins are.prese_n~ ~n°n~?~.~:'.~.~'~. n 

: =:" autoclave conta in ing  contact  m a t e r i a l s  2or the  ca ta l r t i c :  : :p ressure  in a c o l d  receiver .  T h i s  -ro(lu~-*~-~'~:,.-:~'~ ÷~] : _o06 : Chem. Abs:, col. 20,1926, p:2S14, _: ": " ~ : o r d i n a t e  a m o u n t s -  T h e  benz.me.,.?s°jateu.~X ~ . ~ ' ~ s  ~: 
Productmn of synthol.  ~ ' a r i o n s  contact  m a t e r i a l s : a r e  " S eparated,  i n t o  2 layers  1 col o i l  ,~nd -o~v~"~¢~-~'~ t:~!| : wr-+~ ~,~t*~ nf the  8th ~roup as  ca ta lys ts ,  t h e  ca t s - :  w i t h  ac t ive  charcoal  .and d l s u i m ~ o ~ 2 ~ a  ~ - ~ - - ~ 0 e s - : .  : 

: tested, and condit ions most  favorab le  to .the r e a c t i o n s  :aqueous s01ution, 20% .of which c 0 n s i s t e r ] 7 ~ f ~ ' l ~ . ~ :  '7,~1 " , : , h a  : ¢ , , ~ . ~ - ~ - ~ =  . f  C0~a t  ordin,~rY p re s su re  yields  ~ O = e l e a r ,  s t a b l e  to .light, n a s  a ~:.~,~-.j..~.~.~.;, d n 
desn'ed are  determined.  The followin# conc lu~ i -n¢  alcohols, aldehvdes,  ke tones  a n d f r e e ~ f ~ - t x : ~ . ~ ¥ ~ 7 - ~ :  : ~ |  , :lY~?C~¢t~%:~":~,~XflureofCH(withitshomologs. no t  t u r n  yellow or  r e s m f f y  on s~anam~ ~ - ~ ' ~ ' ~ ' ~ ' , ~ : : ~  - . 
were  reached:  (1) Fo r  syathol  fo rma t ion  tlle cents  -~ the  oil, 41% boi ledbe low 1 ~ o  73%-belo~(: l"..'~h "~'oo~" ~.~:~ : no~ y ~ ,  a~.u~=,~=~.,, "ct'(o n -uant i ta t ive ly ;  i t  w a s  faun d- : 0 : 6 7 i 8  uppe r  hea t  ~'alue I2#t~v ca lL l~ r  g m]h~S~'a~ ' :  : :  :* 

m a t e r i a l  mus t  Consist of an H - e a r r r l n ~  meta l  and ~n ~ belowlSo°,and$S%below')OO'.145d[,.-,"...~:J~L_~..~ = ;~:]1 . ~ . Y ~ ° { m x ~ n ~ : ~ ' f r o ~ n  the C 0 i s  t aken  n p b v  the t e m p e r a t u r e  in 0- '335 ° b .P-  2"4 ~:°L.'~ uP ~°$ :2 ,~ : : . - '~ .  : 
n ~ a ~ ,  Fe  ~ s t h e  bes t  metal ,  bet ter  t han  Co or  N i  and Pl:°.duct(shaken x~ xth o .~' N a 0 H ,  and  washed w i t h  H , 0  :~i |  : :  ca ta lys t  evidently w i t h  carb ide  format ion ,  and f rom np  to 1S0 , d% fromo~o636, 2 - .  . . . .  a H-  fo r  the  same 
x~ou~ or uo~UO~ a r e  the  best  ba~e ( o )  T I e  ~'ueta~' w m c n  dissolved about 1 0 ~  Of nonacid Cnn~t{~.a~'~ '~ ~ * ] |  ;~, . . . .  ~f~a ~,v~s~nt i n t h e  f ines t  s ta te  of subdivis  on O 7064 fo r  the  ±zu - . o ~  . r a ~ d . - .  "~. :'X2,~ " ^anteriOrly 

shou ld  be in the  f o l m  of  hin~ "-~,~ ~ - - ' ~  a ~ -  which on f rac t iona l  di ~ s+" . . . .  , .  _~LCL-%-:- :~: - : ; ;  ',,~1~1 " ~ i s c _ a r  . . . . . .  - ~ : : - - J : ^  - ~ t n l  nnd " moves  the  C a~ ~ ~cti0ns 84°3 1650  a n d  83.35: ± ~ v u T o ,  r~yy~;-;:---:~. 
(3) Eaough a l k a h  should be used  to conwr~ *~,~ ~ ^  only part lym~sc~ble wi th  H O v i e ] . ~  o~o ~ ^ .  ~ = ' ~  - - " .-- - ~ - ~  ~ ' - ~ i d e s  a r e  apparen t ly  n o t  the  . : uppe r  h e a t  va lue  of  t h e  ~ o - 1 . 0 . - o  . ~ U ~ ~ 

: , . :  s .  r face  int0 f e r r i t e ;  an  excess is  ha rmfu l .  (4) F o r  a " ' t.~iew~th s t eam and 41.6 gin. r e s idue -  of the  vo la t i l e  ~or- : , i ~ |  : '  : - ~ - ~  ~ . w - o  comoounds  s table  a t  h~gh t empera tu re s  pe r  gin.  The .petrol%urn . . ~  . . . . .  : ,~ - ~ d  ~ -  for  
. . . .  given amount  of contac t  mass  t h e i ' e  i s  a u  oi~+~,,,..,'~,-~ non  ~v,: 63, 77 87 9 ° a n d  96% boil~d l~o]hW l~ao ~:~-* ~,~,| " ~ "  "~ . , ~  ~ . ~  ~- ~. and  stable only a t  relat ively v 0 1 %  170 °-180°, ~ ZVo u p t o  o ~  ~ ,  ~ :~ . . . . .  ~... 

. . . . . .  . .  dei ty,  the  op t imum tempera tu re  is 410 ° f o r  Fe  b . ~ .  oO , l#o , -00 and 220 °, resuect ivelv  ~ . . . .  +~.x ;,::~| ~^-- ~ . ~ , . - + . , ~  and  a s s  result,  the  O ~s: remoxed . : t h e l ~ 0  -a#0: f r a c t i o n  ( u s .  . : : ~  • - .~ ~ f n r r h e  
: : : : "  m gher  fo r  N i , - ( 5 )  T h e  re la t ive  a m o u n t s  of oily a n d  : ,a$~ds in~ the  aqueous and  :oily "layers ~'.ere~d~en~ti~d . . . . . . . . . . . . .  r~n~=t'l~'~m" not :  as  ' CH,  bu t  as  polymembered homol0gs <~85:0~%, 14:94% ( h e a t f l a l u e  l~z~o c a x ~ . P e ~ s ~ . ~ - ~ e  ' 

: ,- ~::, wa te ry  ~ products  Vary semen-hat  even for  ~-ho'~....~ "-mw~.-rl  ( b y  reduc t ion  of. H~CI-~ ~ = r  t-~-~-~ ~- ~-~-~- "~--* ~ *h~¢ ~rocess  the  hvdrocarb0ns  a re  not - 270o--.q30 ° f r ac txon  (ze.±7o) v.*v~.~ ~ . v ~ ,  i - : ' :  :-'~ _~.~. 
- : := contact  ma te r i a l  a n d  appar4ntly unchan~e~ ~x'-~ ~,~:'~- ' : ,~EtC0- 'H (basic Pb Salt) a n d  ~°Ie C ~ I ~ . ~ = ~ = ~ m , ~  ~ue~' " ~ + ~ : ' ~ . ~ : # ' ~ , ~ K . r  ]xie0H as*in the  h igh :pressure  naraf l in  f rac t ion  f r e e d  f rom-adhe r ing  p a r a  l~u 0~, ,,~.~ 

• : , • o - ~ . . . . ~ r  . . . . . .  " ' " : i n  - , --- ~-~--  ~ v ~ r s l o n  orme~ ~ n r . ~ -  . . . . .  ~ " - ~ - • s solidifies a t  ux °, ann  ~-~ 
-~. ~al,~°ndit~°_ns,. w a t e r y  Products v a r y  most,  p a r t i c u -  , to I ~ I ~ G ( O H ) C 0 ~ . ) ;  t he  equiva len t  Weights  0f  the  mta]ysiS is  c0nfirmed b y  t~e f a c t  t h a t  o n ! y : h y d r o :  :, ~!%C0 ~s. c o l o ~ e s ~ o 2 o r ! e s ~  . f  1457%.  T h e  sYn-: 

-,.~-¢., ;,~ Legarus r.ne~r':a!COholic and  ketone content  ~ - s ~  ~racnons  m~mated  the  presence .of  ac ids  uu  :tO ,arbons an0  n e v e r  O-conta ining o r g a m c  comvy~:. : :-  ~: a ~ c0nzen~ oy V~.2!-/o .,?:.. :~ : . ~ = . = , ~  ~ t h a t  the:, ~ : 
~u] :'~:ne 2"e c a t a l y s t  will re ta in  i t s  full  a c t i v i t y  for  a ~ --':~2%u'~' i 'xhe f rac t ion  of vola t i le  el l  boil ing below i00  ° i re  fo rmed  &t t e m p e r a t u r e s  such a s  a r e  used ~n. ~m . t h e t i c s  dxffer z rom tne '  nazu~a~ p ~  ~.~bm,mund~: : 

, wee~ lm~gradua l ly  becomes reduced to powder' ,  finel~ :. c,_°nm- meal '7 .2% aldehyde (calculated as  P-rCHO) and  ~ M~h-nress~re method,  only CH~ "is formed• ~inelY : : r e q u i r e n 0 r e f i n i n g a n u  a r e w ~ o ~ l y ~ r = ~ ' ~  ~: . . . . .  ~.~.~: : 
:: a Iwded  Fe  favors  C pree ip i ta t i0n  f r o m  Cn h . e '+~o  ~'~ ' .: ~ne r r a c t l 0 n  boiling, above 100 o ' )5 9% "~ i n  t h e  ~ i ~ , ~  ~ J - ~ - ~  ~o ~s a n  efficient ca ta lys t  F e  is  s lbwer ,  and ~x 1021 [ s y n t h e s i s  of  Petroleum a~ .~Yn0~Ph~*~ 

grea t ly  hindered by  the  alkali .  (7)  V a t  ~ '~ ' : '~; :~--~-~ • ~ ' e re iden t i f l ed ,  by Conversion i n t o ' t h e ' a c i d s  E ~ ) * .  ~ ' ~ : ~ : ' ~ v e a k  i n  the  ab i l i ty  t'o ~r0duCe hydroca rb°ns  . P r ' e s s u r e s  Fr0na Gas i f i ca} : iou . :P rodu~s  o ~ . ~ a ~ J . i "  , 
: sure  70=-150 a i m  d o e s n 0 t  af fec t  vio~'e]~ : ' ~ ' ¢ ' ~ : =  l , ~ -  r r t ~ o ,  and M ~ C H C t t O .  no H C H 0  could b e ' d e ~ c ~ e d '  ~ o ~ : t h a n  C H ~  B e t t e r  than~ the  me ta l s  a l o n e : a r e  : :: Brennstoff-Chem. ~,ol .  7 : 1926 ,  .PP. ~ , - - ~ w ; ~  .~ ,~o. ,  

' ": : :  the  g a s  use0  i S  i n  ~ t h e  hi b e r t h  ~': :.~u/ . , ,=  me~,er. :M~C0 ,  ,~IeCOEt, Et.~C0, a n d M e c o P r  Were is0iated:~t~he: m~x~ures of  them ( i - 3  p a r t s ) - w i t h  o ther  subsmn~_.s : y  P e t r o l  News,-col .  18, r N0~ 41¢ : 1926, pp. v~-'J~', 
products,  but  the  oil obtatnedgis o~ l~--~:°~-water~ : : o r s . [ a s  ~ e  0.x.ime ai~ 0 semicarbazone,  the  o the r s  as '  t h e :  (oxides Of cr ;  Zn, Be,  t h e  ra re -ear th  meta l s ,  u . ~ ,  .... -~ No.  42,-pp. SOC, iSOD, 80 E,  80F, $OH; :unem:  . . . . . .  ~ - r -  7 
than  t h a t  fo rmed  when  the  CO Conc~nt=r**~.~*~ po~,n~ . . . .  P ;mfr°Pnenylnyarazones .  : ~ e 0 H  w a s  i d e n::t i f i e  d :  A1, M g ;  a n d  M n , a e t i ~ e  charcoa l  a n ~ a m o r p u o u s n ~ i ] ~ "  : 2 0  !926, P. 2065. r r " : m " . " ~ ;  I 

: : i t  als0 con ta ins  less  h~'droearhn,~ - ) ~ ' 7 " ~ -  ~ ~?gn.; ~ z~  o x a i a c e , - ~ t O H  t h r o u g h  i ts  ace t a t e  a n d  other  f o r m s )  ; f a i n t l y  a lka l in iz ing  ~ e  7~ .:~'~=~:~;"~ s : f r e e  i n ix th r e :o f  c o  a n d  H.- : (water  gas~ is  p~:~:~  
: pa§ s ag e  of the  ~a~'~.i..~, ~ . : . : : " 2 ,  , ? ~ y . ~ a  Stogie . ~ ¢ ~ , ~ n r o u g n ,  ~ s  P-n / t robenz0a te ; : the  Ae  n u m b e r  of creases  i t s  catalyt ic  ac t iv i ty . -  .xue a ~ n . ~  Y~..~Y~'2~ : o v e r  finely d iv ided m e t a l s  of the  ~ta  g r 0 u P ~ a ~ - ~ . ~  I 
: ~ ~ , .*~-  .~^ 7 ~ ~'~.w~,~.~'~ ~am,ys~ m e  Y~elds a re  ~u? 0,, m m e a r e o  the  presence  of about  50% alcohols compounds  mus t  be insured .  C °mmercm~ ~m'~-ttlr=~ ~ "- ~.~.~,~n wi th  meta l l ic  ox ides  sucl~ as  those  o~ ~n  ~ ] 

: [~.:: . . . . .  ., +~c~rcumuon2~7~,of  the  hea r ing  Value in : ' c a m u l a t e d  as  C ~ n 0 H ;  i ts:  Sal~0nificatlon v a i u e  tnd i  -~ C O ' r i d  H~ (espeeiai ly w a t e r  gas )~may be use¢l: ~ cam- ~ ' . : ' : -~  "~ t e n m e r a t u r e  approx imate ly  270 ° and  a tm.  ] 
~ .~ gas  can o e  recovered  in oil a n d  alcohol formed : : c a . t e d a 4 % c o n t e n t 0 f e s t e r ,  a s  ALe0Et. A f t o r + ~ a t m e n -  t .ound~ b e ~ L  f i r s t  r emoved  by cata lyt ic  convermon into : ,~-, - - . =  ~ t ' h i - h o r  t empera tu re s  CO is  reduced to [ 

: .  ~ulxtures of c o ,  a n d  H~. can be used,  b u t  they r e q u i r e  ~'.~ti~.NaHS0', which dissol'~ed 25% a n d  repea ted  dis-  ~ i:~'~ -' :H S under 'c~ndi t ions  tha~ w i n  n0 t  change  the  compost- : ~ ~r~ess~.x~:e';v" selec't~n~ t h e  cata lys t  mLxture  a n d  keeping  
ranger,con.tact, t h a n  C 0 and H.~. CH~ With C0 or.C0~ ~ u a u o n  ..from Na,  the oil y ie lded 2 . 5 %  hyd r oca r bons  ,i ~ '  tion - f  tile - a s  a s  r e g a r d s  i t s  other componen t s ;  such " : ~ " Y ~ : ~ . : * + u r e  do~'n only Saturated h i g h e r  homologs : : 
W*ll not.yield synthol  . ~ . x.~o~, still  conta in ing  0 ~ o %  0 B e l o w ' a r e  th~ % '  '~ ~?~-~ - ,~* ~ -~ ~ -~m~- t ion  wil l  be described elsewhere m e ~ , = * - ~  ~r..,~ ' w h ~  v a r v  =in molecular  cam- " " r : ~ e l d  " . ' ,  . . " " - . -  ': ~ .~ ,~ m e t a o a  . ~ ' , . ~ - - . - -  . o f  w m  a re  .o  . . . . . . . . . . . . .  . 

- 1016. . . [:Reduction o f  C a r b o n  Monoxide" t r h ~ ~ s ° f ~ P r o ° ~ d ~ u s ~ a r  ~dentified : 'Acids, 10 (HCO.~H ~ ,~:.'# : Wi th  al l  the: gases '  u s e d  (wa te r  gas,  m*xtures  poorer  . ~ t t . v  f r o m  ~ H ~  t o  s o l i d  p a r a f f i n ,  0 appea r s  in the  
Methane  i n t h e  Presenc  e of 1ran and Under  P re s :  4 : ~ ' ~ - ~  : ~ ' . ~ ' ~ , m  ~.1, M e t G H C 0 ~ I  1.0, h i g h e r  a c i d s  :~ ~*~-~ and  r icher  i~ CO, m o i s t :  C0 ,  .etc.), benzine w a s : o ~ -  r eac t ion  produc'tS a l m o s t  Wholly aS C0-- a , d  ~..O. The  

• Sure.] Brenns tofnChem ' v01 4 : 1 9 2 2  pp :193-197 • , ~ (  ,~ ,~:v-~%~*e a,canals  ; a~aebydes and ke tones  29 ,~ i : ~ :  r a ined  i f  they  hacl been sufficiently purlne0~ 1~ ~ : - , 
:: : . . . . .  ; : ' " . , : " :  ~ , e  , ,-~ +.v!  - ~  14.o, ,Me..CO 5.2) ; 0il: pa r t l y  m i s e i b l e  i ~ i ,  - " ' :- - , : • , ;  " : : ' ~  


