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thetlc fue l s  f r o m  coal is reviewed,  mad the p re sen t  
p rog ram is outlined. The g r e a t e r  progress  m a d e  in the  
hydrogenat ion  of  CO, as  compared  wi th  t ha t  in hydro-  
genation of  coal,  is due to t he  inhe ren t ly  g rea te r  s im- 
plicity of  t he  chemis t ry  involved in the  mechan i sms  
concerning CO. In  addition to t h e  dear th  of labora-  
tory  and  exper imenta l -p lant  r e sea rch  on coal  h y d r o -  
genation, t he  m e a g e r  knowledge of  the  chemical  con- 

3293. Liquid Fuels F r o m  Coal and  0[I  ~h 
Advances Chem. Ser. -No. 5. 1951, pp.  138-150 • - ~  
Abs., vol. 45, 1951, p. 10,6~S. 
Desirabi l i ty  of  long-range development  w o r k  on 

thetic l iquid fuel  processes is discussed. The  I 
chemical and  engineering problems involved in 
gasification, coal  hydrogenation,  hydrogena t ion  of 
retort ing o~ oil shale, and refining of  shale oil at ar  e sti tution of  coa l  and of the m echan i sm  of its pyrolys is  presented. Br i e f  mention is  m a d e  of  recent  laboratory 

and  hydrogenolysts  has  g rea t ly  r e t a r d e d  the develop- e-xper/mentsin hydroearbonizaf i0n of c 0 a l i n  a flutdtzed .:: 
ment  of n e w  processes .  F o r  t h i s  reason, e m p h a s i s  bed a t  H.. p ressures  of  1,000 p. s. L o r  less. 3T refs ; 
m u s t  be p laced  on the  acquisit ion of  basic in format ion  : 
on the chemis t ry  and  physics of  coal. I l l  synthesiz ing 3293a. - - .  [Liquid Fuels  F r o m  Coal  and 0 ~  :-i 
liquid fuels f r o m  coal by w a y  of  synthesis  gas, abou t  Shale•] Riv.  combustibili, vol. 6, 1952, pp. 139-16g; ~: 
60-70% of the  cost  of the l iqu id . fue l  product  l ies  in flour. Ins t .  Petrol. ,  vol. 33, 1952, p. 397 A. 
the synthesis ga s  itself. There fo re ,  a ve ry  efficient - .  g ee  abs. 42a, 43, 50, 98, 647, 648, 1233::~: 
conversion of  th is  mixture  of H.- and  CO is necessary  if  1370~ 2035, 2102, 2103a, 3090, 3 6 5 4 ,  3656. • 
the  process is to be industr ial ly  successful.  2 me thods  3294. SrORC~, H.  H., . ~ o  GOnDF--W, P . L .  Preparat ion : i (  
to  accomplish this  a re  being s tud ied  : The  in te rna l ly  of Pu re  Methane  F r o m  Na tu ra l  Gas. flour. Am. 
cooled, f ixed-catalyst-bed process, in which  the exother-  Chem~ See., vol. 54,1932, p. 4662 ; Chem. Abs., vol. 27, 
mie  heat  is r emoved  efficiently and~ rapid ly  by the  s i r -  1933, p. 589. 
culation of  a re la t ive ly  nonvolat i le  oil through the  bed : ' . 
of: g rau la r  Catalyst  ; a n d  the o i l -ca ta lys t - s lu r ry  proc- H i g h e r  hydrocarbons  are removed f rom na tu ra l  gas : 

by passifig i t  t h r o a g h  a layer  ef  ac t ive  coconut char- ce~[, i n ' w h i c h  a powdered Catalyst  i s  suspended i n  a n  coal. 
tha t  ts nonvolat i le  under ope ra t ing  conditions and: : : 

the Synthesis g a s  is bubbled t h r o u g h  t h i s  suspens ion .  3296. STor, cH, H.  H., ±N0 PX~XEL, I .  L Preparat ion 
The  2d m e t h o d  is less efficient t h a n  the  1st  in t h a t  t he  of an Act ive  Cobalt-Copper Ca ta lys t  for  the Water- 
conversion 0f- C 0  is only about  2 - ~ 0 %  of t h a t  oh- Gas Shift  React ion.  Ind. Eng.  Chem., v0i. 29, 1937, 
ta ined in the  1st  method. I t  does,  however ,  h a v e  t he  p. 7 1 6 ; C h e m ,  Abs., voh 31, 1937, p. 5977. = 
advantage  of  t h e  possible cont inuous  r e m o v a l  of p a r t l y  : If:  a m ix tu r e  of  coco= and 5:-25% of C u e  is heated 
spent  cathlyst  a n d  the  continuous introduct ion of  r e -  : :rapidly (in abou t  3 rain-) f rom room tempera ture  to 
generated o r  f r e s h :  catalyst• As r e g a r d s  the d i rec t  900°-1,100 °: C.~ a sintered, pumicel ike mass  Of g r a m  
a radical  d e u a r t a r e  f r o m  th c o n v e n t m n a l  B r , _ d u s h y d r ° g e n a t i ° n  o f  coal ,  a basically, new approach  a n d  ales is obtained, which  has excellent mechanical  p rop  

: : proeessisnnde~invest igat isn-  e l l i s :based  ol i-theer~pid : : er~ece(~n~,d]s,~Seq~Yen~l~t'Veofa~l(~troWh~n~o~°Pn~" : ::! 
c0aver s ion  o f  coal: to distiilable 0il ga s :  a n d ' c o k e  Rt slower h'eaein ^e H,~ ,,~,-~:,~ ,.a . .~  ... - .'.'.: .~ .~ ::" 
ntoderate p r e s su re  had  re laf i re lv  h i g h  tempera thres  • . . ~ = . . • . . . .~r . . r  .x..a..~.,.' . . .~.X~.. .~ O. wa~er gas  wu;n '~vot : 

is :,,-   .,ron. oere,emraoot -.o : .tstscon- of ste,ni passed thro,, l, thi  eatulyst: at 310. o 
g ~ ; - =  " for  more t han  10O hr. wi thout l impai r ing  the activity. 

ver ted  to oil and  gas  and the r e n m i n d e r  to coke wh ich  The 0riginal w a t e r  gas c0nmined about  68% H= o_3% 
is burned .for Steam and power  prodnct ion .  T h i s  CO; antl smal l  amoun t s  of CO:, N.-, CH,,  and 0:. The i 
nmkes possible the  appearance  in the  oi l  and  gas of  t he  average: analys is  of  the gas after- t im catalyt ic  treat- 
H= from tha t  h a l f  of the  coal feed  conver ted  to coke. I t  " ment  was 73 .S~ I-L, 0.39~ CO, 18 .7~  C0:. with the : 
has  been found  possible to replace  the  H:  bv  wa t e r  ga s  
u n d e r  p roper  ope ra t ing  e o n d f t l o n s .  Since H.. const i -  . remain(le~ ~N._ and  CH~. The  •activity Of  the catalyst  : 

is destroyed rap id ly  by contact wi th  S compounds but 
tutes  about 50% of the total Cost of  the:l iquid fuels,." : e~isily c a n b e  regenera ted  to its Origtual Properties by 
this is an impor t an t  cousifieratioa. U s e  o f  b.vproduet . heating to:900° C: in a s t ream of a i r  - • . . . . . .  

.. hydroca rbon :gases  which, when  reac ted  with s t eam,  3296 STd~C~r l q "  H GOLUMBIC ~". N AN Z sON" : 
yield a m i x t u r e  of C O - a n d  H - a l s 0  s a v e  iwt l i e  cos~ -: R ' B  . . . .  ; " - , : -  &, D ~ D B 

~' ~ v.r . . . . . .  " :' ' ' . . . . . . . .  ' The  Fi~cher-Tro )sch a n d  Rel ~ted S ntheses 
: ~ " : . . . .  ' : .... : John Wiley &rSons~ New York 1951 610 pp ' 3291. . :  Fisehe~r-Tropsch a n d . R e l a t e d  Processes , : : . , , ¢ : . .  . . : 

for  Synthesis Of Hydroca rbons ' by  Hydrogenat ion  O f  ~ ' M u c h  cu r r en t  in teres t  has  been aroused by the 
• " - - " • • ~ i s c h e i ' - T r o p s c h  p rocess - -a  p rocess ,  t ha t  Will un-" : Carbon Monoxide Advances m Catalysis ,  Aeademm -o  b "  -" ,  - ' "~ " 

P s ~  r ~ ,  ,'~.~a~v v , , t -  lqAR v~] T nv~ 31.-~--1~ . a u ~eat" benent  oa r  fuel economy When i t s  tsclmotogy 
' ' ~ "  ~ . . . . .  becomes  be t te r  known and more  profitable I t s  pos -  

ve~e~ew~_yhe^  fo.!}o!]~!,g po' ints are  ~!scussed:..De- . sibi l i t ies are being explored in :several directions at 
t h e r ~ f  st;e~l'aS ~ ' ~ ' n e I  m ~  process  a n ~ m o a m e a , t o n s  - t h e  present t i m e ;  ul t imatelv  this versa t i le  and flexible 

, o ,  . ~. ~aruenlnuus t r le ,  ~ - ~ . ,  recess ma  I " " " " " " u" "z . . . . . .  P " y  p a:~ a major  role m the  utdtzat ion of 
~. uiod ~ e~l ~Cs.~t: I Y~ht.~ S ireh~ tied i fiPr OCne~ e ~; mS:Cha t . . . .  a~ ou~ : ~ : l  ir e~ O:nrg ~:e e r ~e~  t tae:e f r ~  ~ : , .  il~s :~rr-Cheo~:~ ' v  

.: t m n ,  kmetms  a n d  reactlon :mechamsms.  : 9 ! : r e f ~ . . . O r : : s i m i l a r  process development, this  b00k , in the main 
3292: ~ . : .  Rev iew of Deve lopmen~bfProcesses  fo r  : : i s  cOffee,ned wi th  a Critical rev iew 0f th~ devel0pment : : 

:Syntlie§is 0 f L i q u i d  Fuels by :Hydrogena t ion  o£ c a r - '  .::: of  this a n d  re la ted  -syntheses : The  Fischer-Tropsch"  
"ben Monoxide . :  :Chem. Eng. Progress,:VoL ..44 No: 6 . process--one of  the  most-recent advances  i n  the scien~ :. 

!948, Pp.469-~80;  Chem. Abs., :tel, 42, 1948. p . :5200,  t i t l e .and  indus t r ia !  d e v e l o p m e n t : o f ; C 0  reactions---. 
'Br ief  r e v i e w  o f  the ear ly  W o r k  o f  Fischer  and  h is  syuthes!zes l iquid aliphatic hydrocarbons ,  alcohols, .: 

associates is  fol lowed b y  a more  de ta i led  discussion of: - f a t t y  acids k e t 0 n e s  and  aldehydes bY hydro~eustion 
process deve lopment  work  in G e r m a n y  and  the Un i t ed  , of  CO. : The  bas ic  chemistry¢ indus t r ia l  operations. : 
Sthtes since abou t  1933. The  sa l i en t  fea tures  of  a l l  and the resul t  of  Catalyst test ing and  pilot plant  de- 
processes a r e  collected in a s ingle table,  so as to fac i l i -  velopments by  indust r ia l  laborator ies  a n d  b y  the . 
l u t e  comparisons of  operat ing t e m p e r a t u r e s  nressures  - Bureau of Mines  a r e  presented t0~ether  w i t h  a dis- 
space-time yields,;  product  d is t r ibut ion  ' ~tnd~steel r ~ -  cussion•of theore t ica l  and appl ied°c0ntac~ catalysiS,: = 
qmrements .  Also describes r e l a t e d  proeesses,:such aS synthesis :mechanmm~'kinet ies ,  and  t h e r m o d y n a m i c s .  

: the  Synol, Oxo, and  isoparaffiR Syntheses.  Some d i s -  3297. S r 0 a e ~ ,  H .  H.  A,wozssox, R .  B. H e F t s  L. ft. E:, : 
. . . .  ;-CUSSi0n .~f t h e - m e c h a n i s m . s t  the  symthes is2rocess  and~ L : ~ _ : H . ~ . W x ,  A C : .  O.,:~:A.~'Dzaso~x,-H._C.,...~-0 :GoL~Xnx0,1N. __-= 

of  t h e  problem: o£  O dep0sitton O n ' F e  cathlysts.  : : Synthetic ' L i q u i d  Fue l s  F r o m :  Hydrogena t ion  of : 

r~.Carbon Monox2de. B u r e a u  of  Mines Tech. P a p e r  

~i : ~09, 1948, 213 pP. 
r T h i s  pape r  contains a r ev iew of the l i t e ra ture  up  to 

:October" 1946, a report  Of B u r e a u  of  Mines resea rch  On 
itlm effect of  preparat ion,  reduction,  and induction pro-  
~edures  on the act ivi ty of  the  catalysts  and a correla-  
:tton of  the ,phys ica l  propert ies  of  the cata lys ts  w i t h  
i:their act ivi ty .  The  paper  also includes d a t a  on t h e  
~ - r a Y  diffract inn patterns,  the magnetic susceptibili ty,  
~the su r f ace  area ,  and the por0sl ty of  the  eatalysts .  
~:3~96. ST0SSSL, E .  Oxidat ion Of Paraffins.  Oil G a s  
):• Jour. ,  vol, 44, 1945, No; 11, pp, 130, 132, 134~ 137, 

139; No. 15, pP. 145, 147, 148, 151; No. 17, pp. nv ,  
~i: 70, 73, 74, 77. 

Major  s teps  in the oxidat ion of paraffin waxes  to 
~form f a t t y  acids add o ther  oxygenated pr0ducts  a r e  
!.presented together  wi th  t he  var ious  "theories of  the  
~" sequence of  steps ia  the  oxidation process. Also d is -  

cussed a re  the possibilities of  synthetic f a t t y  acids  
i produced" by  oxidation of  paraffin in the  l ight  of the  

cheap r a w  mater ia ls  made  avai lable In the s lack w a x  
f r o m  the Fischer-Tropsch synthesis ConSideration 
a ls0  is given to the Closely re la ted  products and  in ter -  
:med i a t e s  o f  the :paraffin oxidat ion reaction, f o r  

i example  alcohols aldehydes, ketones, and Wax esters .  
Toe mechan i sm of the oxidation is still a :ma t t e r  of .  
discussion, the simplest react ion being as fol lows:  
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Zn0-Al-.0a, Zn0-Mg0 ,  Zn0-MnO, ZnO-Cr-.O~-Fe.-0~, and  " 
i (1) R'C.~--='CH'-'CH~+O"-~R'CH'jCH='GH"0H+-> teal means,  Zn0  and  Cr-.0~ in var iou~ proportions, 

H - : smithsonite f rom "various sources. The.  smithsonites  
i- / • H 'COOI~: g i re  the  best results '  the M e 0 H  being m°re~nearly pure  ; 

. R-CH- jCH= 'C_  :. =~_O-'._'~ R:CH= C .: ~ " : -  : higher  acids,- al-dehY des, a n  d ketones are  p r e s e n t  in : : 
~" ~ 0  : minute  amounts,  no higher  a l c o h o l s a r e  p r e s e n q  a n n  : -  - . :  

:=(4) R CH C H ' C H f : +  O ~ R • C H  -CHOH C H , + O  ~ the am0un t  of hydrocarbon fot'rnetl is. low. Smith-  : 
~': : R ' G H = ' C 0 : C H : ~  0 ~ R ' C ~  :~C0"CnO~ " ~ '"  : son i t e s  :also re ta in  their  ac t iv i ty  much.bet ter  than  the  : 

' I is no t  as  sim le as:this,  l~6wever, s if ice:H,O,~ormic a tUf ic ia l ly .p repa~ :d  ca ta ly : t s  examined . . . . . .  
t•d and r0  des ,,re al,vavs formod. 0n0 tbe0ry 330'• . .  T,1;   o,ned• lo!   tth. the : • .. . Ahpha tm  Mcohols t u  SYntheses under :  P ressure  ' 

ae!~z-,^*~ ~I~hn~'onr C-I-I bond ts spht  and unsautr!t . ted F r o m  Carbm~ 3ionoxule a n d .  Hodrogen:].  G..mrn. 
i l  cl~°~lu~e~s'-are-formed, whic l t  subsequently oxid ize ! chim. ind, applieata, v0L 16.1934. pP• 62-!o ~ t : t ~ i x  : 

another  proposes tile f ree  radical  mechamsm wheren~ Chmn: Abs:, 1934. B, p. 616 ; where. AoS~ ~ v m. ,o ,  ,~o=, 
the a t t a c k  takes  place through rup tu re  of a C-C bond ; p. 6042: . . . .  
b the peroxidat ioffumchanism,  peroxides a re  ~ttway s f~rmed a t  the s t a r t  and r each  a maxif imm af te r  2-3thior~ I n  the acifi portion of  the product  form ed dur ing  the  

• •after W h i c h  they decrease rapidly  and ac id  m r m a ~ m  -- s.vnthesis of alcohols front CO and H-. udder  pressure ,  
: takes  place ; hv the hydr0xyiat ion theorY~ alcohols a r e  . the fol lowing were identified : Norma l  acids ,  f r o m  

f o r m e d  as  th e 1st step in the seq~lence.: H.ydrocarho:~_ f°ntltlnil:ol~:p~.~p:YlsC~erlS~bu~rm~-i~°~e~eCch~S°nCap~! : :: 
: alcoltol_glycol_aldehyde_acin_carogn utoxlcfe ~ue p ~: . . ~ - c  i~meth ~:leth~'~acetic methvlprop~'lacetie,  a n d  met  - : " ~ ' " : 

: e ~ s  r epea t ing  itself :nntil t im final degr.adat}ou prouucts  : . . vlbutyl ' lce' i icacids) Tim mot 'ecalar 'weig tt Of t heh igh :  . . :  : '  
' a r e  CO.-ahd H.-0~ Below 100° G. omdat t0n prqcee.as ; : ~oili~,,~frhetion incl'icates t imt  acids c0ntaifiing 14--;16 .... :: : ::: 
s [owlv  ' h u t  b y  p rehea t ing  the hydroearb0us  ~ n : :  C. t tom~ a rep re~en t  The  fac t  t h a t m o s t O f  the acids ~ / 

. - a l k a l i  mat, ganates to 100% -200° f o r  s e v e r a I h : . s ~ r x ~ ; ,  f ,n 'med Correspond to tl!e alcohol also.-formt~ld e ~ t t h e  s : : "  : 
' .  f ion proceeds wel l  a t  S0.--100 : The tonger ~ecules' ~he reaction tends to: conf irm the .theory um~ s , . . . . .  : 

!" Chain of O atoms conta ined m orgamc m e  -' . '- ." ' alcohols a re  derived by  the reduction of thecor responu  . . . .  " 

< shOrtenS the  oxidat ion  p e r i o d  . " ~ "- " ' ; ~" "" '. " . . . . .  
od desire in,, ant i -oxygens or l nh lb i t o r s  3302  S r r ~ S S '  B ~ [Fa t ty  Acids by 0xrdat ion of  HY ~ " . 7 , .  duction perI , ~ Y ~ • ° • ~ - ~ ' • " • ;: • 36 ' °0O ~ . ' 

!: : p r e s e n t  i lx the :original m a t e r m l ,  a n d  pr0duc~.ng 2 r  °.  drocarbons.]  Fet te  u. Smfe n, No. 10 , . I~ , ,LP: .  "Ton' : :• 
, 0x idantS , /which  direct  :the c03trse :of t h e  O X l a a ~ m m . . . .  Petrol.  Refiner, voL 24 No. 2, 194~,,pp. ~3-~o,±~*-~-?.  , ':.. : : 
: ; :  C a t a l y t i c : m a t e r i a l f r 0 m : a  few thousandt!!s  u p  ~9 ~v . ° i  :: '  :Review of processes : t lmt lend: themselves t o  c o r n - ,  i ': ::%: 

b y  we igh t  of t h e ' i n i t i a l  ma te t i a l  is general ly  t!sea.: inert ial  operati0n for  t l m p r o d a c t i o n o f s y n t h e t i c  f a t t y .  : . : 
Suituble catalysts  are  carboxylic act 1- salts, especially, acids derived frotu liquid or  solid hydr0earbon mate r ia l .  .- 
those of hi ,be t  f ttv ac id ,  30refs . . . . . .  :: 
0f groups 5 a n d  6• T h e r e  is P • - - • " -= -  ' - : - - ,  ~ ~ : - ~  ff L ~Xo Cn0ss A C ~ Motor  s p i r i t  : 

• he m a t e n a t s  useu ann  ~u~ u~u~, ~TR. 'r,..~ . '~ "" " ~" O " range~ which  varies  wi th  t . - • i 141 19 S p p  81 -S14, 
resul ts  desired. For m a x i m u m  yields of alcohols o~ F rom Coal• Ea tu re ,  r e •  , ., , • 

o ecular  weight f a t t y  acids the oxidation tern= 1058-1059; Chem. Abs., vol. 33, 1939,.p. 3110. : ~ " i ! 
:: h~gh~mc~ ,~ k~nt i~0 ~ 140 ° a t  a pressure  Of 60-1~0 Reviewshydro"ena t ion ,  coal-oil distfllat!on, and  syn-. . 

: :  ~ r a ' ~ ' ~ " ~ [ c a l  analYsis-of a F tscher -Tropsch  s lack  thesis methods o~production.  : . . " . .  
P" ~" . . . . .  " ' • ' -  . "  • - . . . . . .  nz B " F Synthes~s oz w a x  used for  omd.atton:ts:  : : 3304 STnIcKLANDrCO~STAB ,' • • . " - 

C,,H=, to C~H,, 27.4%; C=H,, t o  C=H,.- 2 3 . 6 % ;  : Methane F r o m  Carbon 3~on~ihd: ~ncdhyYdrm°go~nl~en : 
' ~ H  to C H ,  31%" C=,H~- to C=H~, 13.3%. : a Nickel  Catalyst.  ~ t u d [  . ] ~ . ~ , . .  a ~ "  Ga s : . " 

"-' ~Bl~ii 'bgrdphy'of "~45 refs" - ~ : - ' - ~  - . . . .  : ~ - - - : - - - ' ~ - ' 7  . . . .  - - - :  ~ ' - - ' = - = ' - - -  . . . .  ~ - - ' :  - " ~ :  - : ~ = -  - - ~  

3299. STa,~DA, M- [Catalysts in the Synthesis of AII- 
phatie Alcohols: Their Behavior and the Relation 
Between Their Composition and Activity.] Giorn- 
chim. ind. applicath, voL 14, 1932, pp. 601-607; 
British Chem. Abs., 1933, B, p. 259; Chem. Abs., voL 
27, 1933, p. 2131. 
I t  has  a l ready  been shown in the previous papers  

tha t  K sal ts  of aliphatic acids cata lyze the  synthesis  of  
alcohols f rom CO.- and  H~-. The  results  make  i t  seem 
probable tha t  the  presence of the  K sal t  of  the  par t icu-  
lar  alcoho[ desired would accelerate  the fo rmat ion  of 
tiffs alcoh01, c a t a l y s t s ,  HCO:K, A c O K ,  EtCO=K," 
PrCO.-K, a n d  BuCO-.K w e r e  used.-  HCO:tL and  AcOK 
have  the highest  catalyt ic  powers. Analysis  of the  
ca ta lys t  a f te r  i t  has  been in use  for  some t ime  shows a 
composition tending to become the  same regardless  of  
which sal t  was  used tO s t a r t .  The  eatulytie act ion is 
de te rmined  by the % of K.-O present  r a the r  t h a n  its 
form.  
3300. ~ .  [Influence of the Catalyst  u s e d  on the  

Pu r i t y  of  the Methyl Alcohol p roduced  Synthet ical ly 
F rom Wate r  Gas.] Giorn. chim. ind applicata voL 
i5 ,1933 ,  pp. 163-176: Chem. Zent ra lb ,  1933, 1I p. 
o7S Cbem ~bs .  vol: 27, 1933, p 4632. ~ : : 
sYstentatic s tudy of the ac t ion  of var ious  Catalysts ,  

which have  been suggested or  pa ten ted  for  the prepura-  ; 
tion of MeOH. including ZnO obtained by var ious  chem- : 



I : . . . .  : :  ~:i : i: ¸ •• " 

: -3H~CO"*CH~+H,0,butthatnowa%ervaporispresent Average  r e q u i r e m e n t s  per  1,000 s td .  eu. f t .  of  . ,, ~ _~u . - ~ u  z~a~ ~ee~ r a t e s  of  200-450'1b. p e r  h r  
i n : t h e  g a s  p h a s e / i t  being r e t a i n e d  on  the  Al 0xid~ produced a r e :  ' : C O + H ~  :;i 
p a r t  o f  tile e a t a l y s t  and  no t  by t h e  ~ti. I t : i s  not: k n o w ~  - .... 
Whe the r  th is  r e t e n t i o n  o f  H:O b y  t h e  A1..O~ af fec ts  t h e  , a • : '  : : '  

: : syn thes i s  r e a c t i o n  Or no t ,  bu t  i t  i s  possible  t ha t  t h i s  ' ~te m tempei-a- ] . . . . .  ] ' ^  . . . . . . .  ] : : . . . . . .  
:: so~io~,  of ~ 9  forms a~ ~ t e g r a ~  ~ a r t  or: the, .;am:.: : ': :~u~. °~. : I ~ " ' ?  I ,¢' ~::P'-t~-:l s~m(lb: : ,, 

sy  ~ e s l s r a a c t i o n s ; a n d  this ma~  p a r t l y  accoun t  f o r  / -  , : / 1 i 
t h e  g r e a t  a C t i v i t y : o f  t h e - U - c 0 n t n i n i n g  ca ta lys t . :  T h e -  i "~ : 2 , 9 0 4  : 3 3  3 - :  i 7 1 : 8 1  1 ' i 

: i n t e r p r e t e d . .  ' 2 3 8 ]  : : 4 2 . 3 '  ": 3 9 4  p : :  "; ~ i ~ 
genera l  f e a t u r e s  of t h e  : s y n t h e s i s  : r e a c t i o n  a r e  . . . .  " 1 899 : 37 .3  : 326 ]42[ 5 : , i 

: of ,  SYnthesis  Gas .  Chem. a n d  E n g  : N e w s  vop °8  "~ : " , : i i  
3305. STRI~/BECK; G -R. :U~e 0 f : o x y g e n - i n  ProdUctionS: : : | • : • : : :~ 

::': efficiea~ies o~ u p  to  889:o of the 0 eOIiver t%%: g~efipdr: at. sa!is~actory.¢ .Averageg% "Cgat~%¢~fwt~: ~0~13~.%~: :::: : i 
:: ~s;was ru~ cont thuons iy :  o n  s t r o n g l y  cok ing  eoai ~/~ -3~:3. 3 a , n f ~ ' J n :  t he  h!~h:i me~!~ m,;  a n d  !Ow, temDeratUr~. : . [  

ably greateTr: than the p resen t  p roduc t i en  of  coa l  t a r  on  consumpt ion  the h y d r o c a r b o n  Steam-reforming  seet iou : ' 
~vhleh a l a r g e  p a r t  of the o r g a n i c  chemical  i n d u s t r y  is  WOuld b e  el iminated,  a n d  the  size of  the  coa l  gasif ica-  : : 
used.  . . . . .  . . . .  . . . . .  : t ion sec t ion  Would be i n c r e a s e d  to such a l]0int  t h a t  i t  
310. S u s ~ - ,  H [A t t emp t s  to •Change P r o p e r t i e s  could  p r o d u c e  a n  equ iva l en t  a m o u n t  of Hi .  W i t h  coal  : 

Of K 0 ~ a s i n  b~ ComPress ion UD t o  12 000 A t m o s :  a t $ 3  56 pe~ ton , : the  a c t u a l  cost  of t h e  ci ty gas  w o u l d :  : - .  
pheres.-] Bren~ustoff-Chem V0i 1940 pp. 2 4 6 - 2 5 0 ;  : :  ,be $0.4~ p e r  M B.  t: U.. T h e  va lue  of the g a s  f r o m  t h e  .... : :  : 
C h e m . ' Z e n t r a l b ,  1941 i , p ~  850~ Chem 'Abs ,: Vol 3 5 ,  • F i s che r -T ropsch  p roce s s , r ough ly  Will equal  t e a t  recov-  _ . : 
3.941, p. 7694. : ~ ~ ~ " . . . . . .  e r e d  f r o m  c o a l h y d r o g e n a t i o m  Assuming  t h a t  1 , 0 0 0 , 0 0 0  : 
A t t empt :  to produce  lubr ica t ing :  oil b y  p o l y m e r i z i n g  b hl. p e r  d a y  of ~n the t i e_ l iqu~d  fpe~Sb~ee~e t o ~ e  pro,  

.n~aturated hvdroearbons in Ko~asin (1% by annlvin~ (lucee a n a  that ~uVo o1: rnm s su m e • ccy ga , 

. . . . . .  " . . . . . . . . . .  - . . . . . . . . .  . . . .  ii a t nressure  2k  ( i ) ~ f r a c t i o n  (b  50°-2~0 ° )  i n  a Pb -  0 r  : 710,000,000 cu. f t .  p e r d a y  w o u l d  be ava  a b l e  o r  bou  : . ' 
g . ~ ". ~,_ ~ ~ . . . . . .  2 _. ~ ' -  non k;. n,~,: ,~m ~' 90% of  the  t o t a l  m a n U f a c t u r e d  ga~ p r o d u c t i o n  o f  t h e  ' • 
~n-pmre~ ro ~uoe was  compre~seu ~o a , ~  " . . . .  r . . . . .  enti~e U n i t e d  S ta tes  in 1944" ' " ~  : : . . . . . .  : 
and ' l l ;700 ,  kg.  p e r c m ? f o r  1=5 h r .  ~nd . the  c h a n g e  in  ~ ' • -. ::. : : : : : :  : 

:n was  n o t e d . ,  inc0nclusive  resultsl  ~vere obta ined: :  : E x - "  3312. SZCZEXlOWSKZ, B. : [Fue l  Problems D u r i n g  1935.] .  : 
.... per iments  u s ing  th in  P L t d b e s  a re  suggested as  l ikely  to : P r z e g l a d  ~Iechaniczny; vol, 2; 1936: pp. 15-6.:.: : ' :: 

yield more  precise  da t a  i . . . .  : i ' : .  i : ::: : cha rac ' t e r i s f i c s  0f a c t u a l  t r ends  ia Vari0us C o u n t r i e s : .  : : : '  
i; ):SUTor-IFFE, H . T .  gee  abe. 24: ' : :  : :: : : ) W i t h  specia l  regard : td  p01ymeriza t i0n  of gases  o b t a i n e d :  - ~ :  : : 
; :  i:~ :Sw~Ti:~ . .  H :  8;:¢ al)s. ~ 2 2 . "  ::~: " ,,:: ": bY c rack ing ;  ~ohl hydr0genatiSn;Fis'cher-Ti:0pSCh syn:,:  -'] : ' : 
'331i1 SY~r0~Ds~F L ,  L,~uo~n~.x; P.:~:~ S~I~ ' -~u  :L  C. :~  thes is , :~nd ~Y0m:~:a~ er  g a s  n r e  given. : % .  : .  ~1 : :1: : : ::: 
:!: :BA~0~Enfiga; H7  R:;:.~,nV :DOX~THi E.TE; 2 S y n t h e t i c : ;  :- ~--y : - SZEOO~ P~: ::,Re~:abs;.-2447.q ~-- - - ; - :  : '1-- ~ ........ : -  ~::" 

: iew,p~essure:investigaeion::::T~iereactfon:wasstuaiea:':"3 
: "' T.tOg,/~O P '  8ee':'abS 2 2 4 2 : " ' '  " ; :  ; : : - : :a t10;  50 .and-100kg . : :pe r  cn~.Y :Tl~ebigh p re s su res  Used ~ :::.: 
: : : - -  " "  ' ~ : " ¢  " ;~ : = 0 - 1 9 0 9  With t h e f t  c a t a l y s t  (compos i t ioh  F e + 2 5 %  CuW2V]'~ ~:: :: : : ,  

: . . ~ . ~ H . ~  ~:~ 1928,~ee ao~. ~ ! 9 3 0  Y ...... i , : , ' ~olnm~:d~'e~oansi k,o~m~n ~ r - ~ - 1 5 ~ "  ] h - H'.BD -4-'o $£C~oOr mI(:i~C?l~)e :: :~ : : :  : 
: ] :: TA~rx~.~ H ,  ISHm.~S~L T ,  and  Kom&~[~-iS..'prel~'. ¢ : :10W-preSsure:stndies : A t l o  k g  p e r  cm ~ t h e  y ie ld  of : :  
.... a r a t i o n  of  :Isobutauol F r o m  Carbon  Monoxide  and :  benzine  WaS ereate / : . t imn a~ a~mo--her ic  ~res 'Sure a n d '  : 
: = Hydrogen .  I!L:,:  influefice ' :of:Alka~ 0n the  Coppe~-::: 3:: : the y i e l d d i d ~ o t  fa l i  even .wheu  th¢es t rea~.vol tc i t~  was':~::~ 
: :• :Chromium:Oxide.:Cata!~St.  ::,Roe abs: 3316:' -::.2::;: :-:; :': dotlbled Thd/ac~h: i ty  Of::the:cataleSt;deelined:tmder =: :: : <' ' .  ; , :  
: .  : T . ~ . R . ~ ,  H , ,  IS~im~S!~z;:T.: - . ~  :KOD,~t.(, S ; :  : t h i s  p r e s s u r e  even :  m o r e : l - a p i d l y  {hun U h d e r : a t m o s : / : '  : :  L ' :L i 

, :  , P r epa ra t i on  , or2i~2)utanoi :~r0m Car2on ~Ipnoxide[ pheric~ pressure .  At :PressureS '  ' q f  5 Q  aud.  100 ks :  pe~:: : :~ 5,:.:: j ;  ~, 

gasUied  Was 88:9~89.9"~1 :: : 
: - t empera tUre  : . : .  - f e e d  r a t e s  of  200-4~0 lb. of  eoal : i~r  .]a:r: a~ t empera tu res :  L_~._ste~!m runs(  respeqt ively , .  The:O= z e q u i r e m e n t . ' e r  1~06~ 
: :  :of:ab~U~?40~;: 1,800~::/ind::3,000 ° F .  : T h e  O: cenSump-' .7: ' :St~ Lcu-  f t - 0 f  C O % H : P r o d u c e d i n  t h e h i g h : t e m P e r a t u r e  : :  
: ~ v W a S  m~ves~ m :the h , g h : t e m p ~ a t u r e  rnns~ r equ i r i eg  ":: ; s~ea~s~mS was :  ~u 'e r~ than:  f o r  a n y  o ther  con t inuoua :  

: :  # ~uon~ 17u~cu,~z~. p e r  1 ; ~ 0 ; c u . : f t L : ' o f - C O : a n d  H~ : ~ : ~ ' ~ ?  S ~ 2 ° w n  :: u o r r e m t i o ~ S : a r e  p r e sen t ed~on ,§ t eam : : 
: Prodfieed: : I t  ~s: be i i eved : tha f  th i s  i S  : t h e i o w e s t  O~.:,: ~dec°mpes t tmn;  0= required ' l~er  1;oOO:cu. i t :  of  CO~-H~ :~ 

: : Consumptiou e v e r  r epor t ed  f o r  a -c0nt inu0u~:  ~vntheSiS .'~" . m the m a k e  gas;  %' C0:,  and :H:  : C O  ratio" ifi. the  m a k e .  : '  
: g a s p r 0 c e s s . ,  ~Coal consumpd0  fi w a s  r e p o r t e d  as  lo~,vest ::  ' ~ a s k . !  R e f r a c t o r y  m a t # r i a l s  s(fitabie: f o r  ~se iff sul~er ~-:: :: : 

~nSn  e :nottes~ r u n s  a l s o .  being 0a ly  a b o u t  3 4  Ib:  p e r  :: ' ) . a e ~ m g  s t e a m  to the r a n g e  0 f : 2 , 7 0 0 , - 3  400? F h-ave : ' 
' x  tmu eu: zt of  p r o d u c t  bu t  Steain Consnmut i0n  a t  81 l b  uee~ zound  to 3e av Hlab le  a t  a r e a sonab l e  co . . . .  
p e r  1,00Oeu. f t .  w a s : m 0 r e : t h a n  2 . g  t imes  t h a t f o r  t h e :  :::para~tus ~s: described.  W'xth the a id o f  flow d iagrams:  ;: ;:" 

: l b w e s t  : t empe ra tu r e  and  t h e : %  o f C  g a s i f i e f f w h s : d o w n  ) :  :./;,STood'c,, H . : W  :i~ee hSs~ 2448! : : ,  : ':: ' , :  :::.. : '  ~}',  
: .  to  8 3 % : : : T h e  p r o c e s s  i s  thought : : t0  b e [  adaptable :  to: ~:,~: 330~.::.'S~u=¢RT:; 14.::' T ::' M £ h u f a c t u r e :  0f  In~luS~iai  a n d  : : : ' ,  
: Conunereiai  pr0dUct io~) :0f  s~nthes i s ' :gas ,  p a r f i e u l a r i ~ .  :::, 11 D o m e s t i c : G a s e s  b :-Means of  . . . . .  
: :Cs ineeaddi t iona l :wbr l{  indica ted  thne~:~a  ~.., ~r.a-:. r,r~: -" ~ .- ~. Y E l e e t r i h i t y  ( C o m p l e t e - : : :  

" - . . . . . .  " ~ -  . . . . . .  ~ ' - , ~ :  ~ ' :  - ~as lnca~lou  o f  C0al ~Vlth Ox . . . . . .  ,~, ~ould  be adsus t ed  w thin  l imi ts  a n d  t h e  tvT;~ h e  o,~a~ ~,~ : ~. . .  I~,¢ . . ;Ygen) . :  A m  Gag : Jou r  : 
n o t  cr~t lca! . to ,  t h e ; p e r f o r m a n c e  bf  t b~  n . ~ o o ~  ~ , ~ :  .. ~,.~.; , ~ , - : -  . l I , 1  r : - - G a - ~ , , ~ o r l d L v o l  10~ : 

:vo l  o i~  : : .  
t ions  a l o n e .  " - - :  • ~ ~ : w ~ s . ~ , . :  ' -~v3T/pp z~3-285-  Gas  J o t d "  :vdi ~1 " "' " . . . .  . . . . . .  : : .  : . . . . . . . . . .  . . . . . . . . .  :- . . . .  , . . . .  . . . . . . .  2 9,,:1937~ pp~ 343=- ; 

~ n ~  baper  : - , . . _ ~ = . ~ , , ~ : ~ a s  ~ssocia~ion: :  ox air;  -~.ptant- isdeser ibed.! :  L--: : : : 

m the  deve lopmen t  a t  the B u r e a u  o f  Mines  exper t -  .... : drocarbons-  : F I i T  . . . .  _o 
i m e n t a l  p l an t  M'organtev~n W: Yh:  o f  t h e  a i~6~  ;;,,,~ : . . . . . .  . ....... ~ , . . 2 ] . £  . . . . .  R e e i . K  _8~ f r a m e s  6 '~o-~o59 .~ 
, de s igned  to '~a~[5 :  ':!: :~ . '~ :  4~,:4',-'~), PB !0,!8 .~-s ; r~O~I Re~[ 295i:: , 

:.~l the: F i sehe r~!  :~ : c0a l  dus t  e i i t rd ined  i n  o ,  a u d  s t e a m  a t  p r e s su re s  U p t o '  . . . .  ; i s d e s i r e d :  to c rack 'Diese l :  o i ls  f r o m .  
: 450 p. s: i: g. T e s t : r u n s  on pu lver ized  Sewickley-bed : ' : : 'T r0pseh :  Synthesis :  c0n ' s i s tb ig .b f  p r e d o m i n a n t l ]  U~- ; :  
: c o a i  a t  p re s su res :o f :  100, 250 hnd:300 p s : i  :g- resu l ted :  ~:; bran~cheffparafl2ns' :wRli t1-:-18 c a tones  i n t o  hYdi :ocar~ :  
• :En yurp r i s /ng ly  l a r g e '  throughputs :  - ~ t e r i u l  reauire:: : )0ns wi th  3-=6U a t 0 m s  by  po lymer iza t ion  b y  which  a n t i / ' :  
: r aen t s  h a r e  beea~low per  1;00~ f t~  o£ CO and :~ .~p rd : "  ~ Hmock>:gas0liaes: c a n b e :  o b t a i n e d . : T h e : p ' r o d a ~ f i 0 n  0 f :  
~: duced.  ~ 3 0 0  p . s .  L g gasifier  p r e s s u r e  O v e r  500 l b  Of ::( C H i  a n d  c :  h y d r o e n r b 0 n  ~ is to .be  :av0ided: '  In: t h~aP~"  :i: 

g~si: :,.P..ar, a_tusdeset, ' ibed, nat~,!tal a n d  s y n t h e t i c : A i : h Y d r b s i l .  : 

e;: spec i f ie :gravi ty ;  a n d  corn-; : : :,: 
,tSlex' s e c 0 n d a r y  ProcesSing; ~:" :: :}i 
ectrolytic' .O:, aadH=;  in p l a c e .  ~ ,  t 

; ,: arid Hydrogemi: :  I~\= l l e su l t s  of Syntheses  I n : L o n g  
: , "  R u n s : :  Se~ abs:331'/ ' .  :, : . : ! . : '  : 5 . :::; : C . :  

: : lyr ic  R&aet ions :Sf :Carbon Monoxide a n d  H y d r o g e n -  
i : U n d e k . H i g l i / P r e s ~ i r e . : ' . L  Synthes i s :o f  Is0buts;l  Al~:. 
:::: c0hoi:] :jouL.soci.chem,.ind.,(aaPan)ivol;43;1040,: 

: I S H I ~ . ~ S i ~  'I:.:  P r e p a r a t i o n  5f  iS0b t l t ano l 'F r0m 'Ca r4  ::::;:: ": 
• : b o a  ~ionoxide  and  H y d r 0 g e u . :  I I . . c 0 u u e r : c h r o i n i u m :  ~ . :' 

" I n 0 r d e r t 0 S y n f h e s i z e t s o - B u O H  h m i x t U r e 0 f l p a r t  , : '  ,~' .~ : o : " ~ ' . . . =::--: ~ o o u - y l v z u s  t -~-~ v/c ~" - • -: OCalneu:: ~ " ~ ~ , ~  CO and-_ pa r t s .H . ,  under  a pre~sure  o f180  kg.  p e r c m .  • . . . . . . .  - . . . . . . . .  :~: : : :  >:*': 
::is: conduc ted  with,-elbeities: t20-800  L Per~hr! over:80 c6: 7:: Wahtetn ~e:.~tra!ys.~l:C°~.ta',nr~d s :~'~-_.~7 Ixa~t~;C~e~erv?O0:7::: .-: ~:7 : ' : :  ~fi:'i: 

of :10:vnrioUs c d f a l y s t s a ~  450° nnd :500%,  The : l iqu id : :  ::: ~ , ' . , ~ ,  :2" o - ; ~ - f '  ,~-;.  ';~,--~: ~ '~=:~ ' - - .  2"_ , - : : . : :  ' : ' / : :  

:deereaseswithdleveloeity:withwhieh:the:initialgas :- ~ab~ 3 ~ 3  ~{ ~ : ,: : ,, ..'"=:Y. : : : : : i " :  :::::':, 
:mLx{Ure is led o v s r : t h e c a t a l y s t s  and: iS  dependen t  to ~::,{ ~: " • ~, : - :  = ~ . :  " ' ,  - :  :~-=:: :: : ' .  :,::: i : .::} ~ 7 _ , . ~ . ,  
• high degree: 'on the reac t ion  t empera tu re  . . . . .  ' ,  3316: : T a . ~ A ~ ; ,  H.J~iSHzr/xs}~*:. T. ~.~0 Kova~L~. : S .  
.A ; : . .  - - ~ :  :~. ~ . :  : : - :  . - J  : -  : :" ~ :: ' • P r e p a r a t i o n  0 f  Isobutanol :  F r o m  Carhon'~,I0noxide.: , :-<:: :  ::', ( %  ..... 
• rO' ~.~ ~-. '~,X.:'~'A. ;.~ ~,~:h~n!M.noxid,~ ann  H y d r o  ; ~ . and  H y d r o g e n .  I l L  ' t n f u e n c e  :of *alka t o n  t h e . :  ' ,.:<,-" 
:~ ge~  U ~  c H , x h  ~ ; s s u r e . ~ ' I I ,  T h e  i n f l u e n c e o f  H , g h . ,  .,.: C ° p p e c G h r ° m m m  O.xld__e__Ca~_aly_,.t y°ur.~ S oc C h e m . :  ............. : 
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i, g a v e  poorer  yieIds .  W i t h  248 g m .  K~3h~.0..,, only C H ,  f r ac t i ons  o f  K o g a s i a  oil, t h a t  which  distilled a~ the 2 . : : 
w a s  recorerecL ~ h ighes t  t e m p e r a t u r e  g a v e  a p roduc t  eonta ini ,~  ,~ : ~meter the  m c r e a s e  m volume a t  t he  t empera tu re  o f  v of t he  o the r  erodes were ,  fo r  e.~ample 10% less.  A t  
331'/ : I a rges t  a m o u n t  of  eyelie hydroearbens  - s t a e  ~'tbe~e m o-°'netic t r a n s f o r m a t i o u  [200°-215 ° ) w a s  0.0714: reduct ions  below 10% v w a s  propor t ional  to p,~ a n d  . k P r e p a r a t i o n  of  I sobu t ano l  F r o m  Carbon  • . ~ o . , o _ o , 

Monoxide and  Hydrogen I V  R e s u l t s  of  Syntheses  3321 ~ D e s t r u c t i w  H v d v o ~ n n H ~  ~e ~ .- ~ .  per  gm,  o f  Fe~C. T h i s  change  m volume should  . the cous tan t  n w a s  a t  400 and  4.50 0.68 und  0.83 f o r  
~, r ~ -  w , n ~  _Z,.,  ~,,~ ~ "  r~,~ ~'r ~ ,,1 ~=~- ,~ " vv ~ -  - -  ~ - -  Y----=: . . . .  ~Ya~etie ~ , , a u e e  not iceable  changes  in  t h e  ph~'sical proper t ies  Fe :0 ,  0 68 a n d  0 76 f o r  Fe~O, a n d  0 5 and  0 65 ~or 
45 sunni, bindin~ IP.-$~- n-a 91-9')- Chem Abs vol Jour Soc Chem In a C T ........ ' a~ ~a .... ~n~ ~ P0fsteels and, also, m white cast Fe. A. study o£ the Fe0, when po vaned 0--3_0 ram. Hg. The apparent 
4 5 -  1951_ r , .  2849 66 o" Chem Abs v - I  ±~ ~fl-m ~ o.t~.~' , v - ~  ~ . e f f e c t  of the  addz tmn 01 Sz ~In,  Tz, A1, and  B u p o n  energies  o f  u e t i v a t m n  ~ e r e  16 600,. 13 500, and  14,000 

Catalys~cofCul,  Cr4,  andK,  C 0 , 4 p a r t s w u s h e a t e 4  Similar e~periment wascar~ed- ou t  by u s i n ; - ~ = -  ~e-m-°~tiae-ntra~F°ermrati~nt~oemtpa3e~tr.e~?-Si dhe~- : cal.-pe~mol ....... ._ . .  ~ .  =: : .=- : -=== . . . . . . . . . . . . . . . . . .  
a 490" and  the  as  v " , • ~ ~ 7 0  . e I~- "XATSUI~ ] . .  ~ee  a o s .  1 5 ~ : 5  i $ . s u ~ .  ~.~. ~. . .~o~es~d2;~aLa  ~ e J ~  ~,!P0~°nyieseI~'uhras.acatalystandvarYiugtbe ' ~ e e f f e c t ; 1 4 c ~  Silowersthetrausformatloutemper- ~ - - - - - -  ~ .¢~---hs "313 
. . . .  o. ~ . . . . . . .  ~- .~--  ~ .  . . . . .  ~ .  . . . . .  ~ ~ -  . - . . . . . .  ~,~=~-,= ~ ~.-, reacuon t empera tu re ,  and tin/e ture 100, • 3 %  Mn lowers  t h i s  t empera tu re  100" ; 0.5% ~ ' ' ~  . . . . . .  " . . . . .  
s t a r t ,  44 ec. f luid per  m.  g a s  w a s  ob t amed  and a t  t h e  * to find the op t imum condit ions for  obta in ing  gasoIin~ l l t ~ r : w e r s  t h e  t e m n a r a t u r e  200 ° 3328 T~vss tc ,  .Y H .Yo Theore t i ca l  Advan t ages  of  

n f nl • " -  . . ~ e . . :  .~ ~-  • . . . . . . . . .  . " " "' . "  . d o 48 hr , ,  o y 19 co. T h e  concent ra t ion  of ~so~ o of  hzgh octane" no. H i g h e r  t empera tu re s  and l e s s ~  " ~  " ~ . . . . . .  ~ . ~  ~hu l aqa  ~ ~ , ~  ~ v  Low A n : :  S t e a m  Ra t io s  m W a t e r - G a s  Manufac ture .  
~ u O H  foal ~rom 37 to 30% in 10 hr .  and  to 24% of  t he  or  a longer  reac t ion  t ime  a t  a lower  t empera tu re  Yield~ ~ 7  , , , , ~ , 2 ~ a o ~ "  5 2 1  " ~ , ~  " l i ~  ~1-9-2"4 1925~ ~ 9 i 6 '  ~ Gas .a~ge, voL 8-5, No. 12, 1940, pp. 31-33, 40;  Chem. 
prouuct  m l e o  hr.  The  concen t ra t ion  of  MeOH m -  a ingh-octane gasol ine .  By  t r ea t i ng  a f rac t ion  bo i l i~  ' ~ . ~  ~7~,' ~ ' ~ '  ~ '  9~n'~" ' ~ n ~ - '  ~.9.n.'~ 'o~e~- . . . . .  Abs., voL 34, 1940, p. 4886. 
creased with time The products contained about 10% o00°-300 ° with "~ $5% H~ under 44 atm initin~ ° l~.'c ~' ......... ' .... ' ......... ' .... ~ . . . . . . . . . . . .  

^ ~ " • " ' "" " ~- Pres- ~r:.,'- -" TARA2ff~ ~ T&TSUK~ ~ KAS~I K AND TAKE ~'rom tue stunnpoin~ oz generator r a m  consumption U :  u eompoanos  wzth n r a t io  of  u ldehydes  to ke tones  su re  3 min a t  500 ° gasol ine  h a v i n g  an  octane ~ * ! L- - ~ ~,., , ~-. - , , • " ,~ , ~ • ~ , ~ . . . ~ - ^  . ~  ~ ~ . . . . .  .~ ~,.~ * z~ 
of  4 :  1, a n d  1.-16~)~ hydrocarbons.  ~n.4 was  obinmed.  Gasoline h a v i n g  a high e c ~ ,  ~^ • ~ ! ,  ~A~x, Y. Synthesm of  Benmne  F o m  Carbon Mo o - ~, ,~n~ ~ . . . .  1- ~ - ~  ~^- ^,~ . . . . .  ~ ~ . . . .  ~ ~ v ~  ~ 

T~-~o~,  H.  ,gee abs. 1485. can be o b t a i n e d  from oil rich i n n-ormai" paraff~ns'b~: t i;~ I de andn,HYd~g2n;,.~:~V~I. ~alysis oof the S yhn- mo~s~t'~cono~iScai",~ecauset~he'~o~.'er--r'at~ios"make'co~ler 
3318 T ~ z A s ~ r  G Enuf l ib r inm R,~ew,~-" ~,,~oni+~, , , . ~ p e r  ,rea~men~. : --  ~ "  . . . . .  " - "  . . . . .  " "  ~" . . . . . . .  ? '~-- ' "  . . . . . . . .  fires and  p romote  the r e a c t i o n :  C~2H:O=C02~r2H.- ,  

and  the  Carbon 0x ides  : S c t  R e p t s  T0hoku I m p  ~ - ~ :~ee  abs. 201'/, 2018. ~ . . . . .  . and  r e t a r d  the  r eac t ion :  C-~-CO:-----2CO. T h e  most" 
Univ.,  vol. 15, 1926, pp. 157-175 ; Chem. Abs., voL 20, TAKEZAKI, Y. ,gee abs. 1834. 

T .~ r~o~c~ ,  K.  See abe. i910: 
3323. T ~ : , f A N ~ ,  G. [ T r a n s f o r m a t i o n  of Cementite a t  

210".] S tah l  u. Elsen, voL 42, 19'22, .pp. 772-775; 
Chem. Abe., vol. 16. 1922, p~ 3847. 
L a c k  of  l inea r  change of proper t ies  in s t ee l  w i t h  C 

contour r a i s e s  the quest ion whether  p r i m a r y  cemeotits 

1926, p. 2810. 
AS the t empera tu re  rises, the  C con ten t  of the aus ten-  

i te  in equi l ibr ium wi th  a g iven  m i x t u r e  of CO and CO.- 
decreases,  and  the  CO concent ra t ion  in the gas  i n  
equi l ibr ium w i t h  aus t sn i te  of  COnstant C content, or  
w i th  aus tent te  and cementite,  i n c r e a s e s .  As the  CO 

:~; T.~R~A, Y. ~ee abs. 1930. economical  point  of operat ion m a y  be found bY plot t ing 

l / ~ .  p. 3 7 6 0 ) :  : : :  
. concentrat ion of the gas  iuereases  a t  Constant t e m p e r a -  

tu re  the  C content  of ans ten i te  i n  equi l thr inm wi th  i t  
increases  unt i l  f r e e  eement i te  appea r s .  As t h e  tem- 
p e r a t u r e  rises,  the C content  of a t t s t eu i t e  in equi l ibr ium 
wi th  F e e  decreases ;  aud the  CO concentra t ion  in the  

and  pear l i t ic  eemen t i t e  a r e  the  s a m e  k ind  of crystals.  
': I n  o rde r  to a u s w e r  this  questi0n the  transformation 
p o i n t  of the 2 k inds  iS s tudied and  found t o b e  the 

s a m e ;  t h e  difference of the 2 k inds  of cementite is, 
accordingly,  one of  g r a in  size. I n  the  discussion this 

g a s  iu equi l ibr ium wi th  aus ten i te  a n d  a Fe  decreases,  conchisinn is confirmed as  a resul t  o f  X-ray analysis 
while  t h a t  in equil ibrium wi th  a u s t e n i t e  and  l?eO in- of  the 2 k inds  of oementite.  
creases .  Cementa t ion does not occur  when the CO 
concentra t ion ia  tim gas  is  less  t h a n  tha t  wi th  which 3323. T , t~ , t _ '~ - ,  G., A.~D B.t.~DZL, G. [Bea t  Content 
aus t en i t e  and ,~  Fe  a re  in equil i l )r ium. By means  of  and Specific Volume of I ron -Carbon  Alloys.] Arch. 

Emeohut tenw ~ol ,1934 p p o  :I. o78 Chem Abs eemen ta t i~n . iu  CO.  the temperat i~re of the A, po in t  • "" ~ " . ,  " • -  ; . - ~  - -  ; . ., 
: w a s  de te rmined  to be 726% : ~: voL 23, 1934, p. 4356. = : . . . . . .  

T.~-',m(w.~. T Scc abs  1918, 1913 1920 1921 L i t e r a tu re  on hea t  conteot, specific heat ,  and Specific 
• 1922, 1923, 1324, 1925, 1926. :" ' ' ' : volmne of F e - C  alloys a n d  t h e i r  changes  in melting is 

T.kKEG3.MI, Y, ,gee abs: 1904. compiled. D i a g r a m s  of s ta te  in 3 d imensions  are con- 
: . • - s t ruc ted  showing  dependence of  h e a t  content and- 

3319. T . ~ ,  .~I. P repa ra t ion  of  : R a w  Gas for  F i scher  - specific v o l u m e  on C content  a u d  : temperature:  The : 
Synthes is  a t  Mlike..  Jour .  Fuel. Soc . .yapan,  voL 16,  7-solid solutions m u s t  he considered, by their  lattice ' 

• 1937 pp. 87--88 ; C h e m  Abs. ,~ol  32  1933 p 5604: pa ramete rs ,  as  embedded Solid Solutions ; the C atoms =: o 
• S a t i s f a c t o r y  syuthesls  g a s  is  : ob t a ined  by mix ing  : a r e  s i t ua t ed  betweeo the lat t ice points,  wh ich  are oc- - : 

w a t e r  g a s  wi th  Coke-oven gas,  wh ich  h a s  beed subjedted:. Cupied ou!y by Fe  a toms,  whereby the la t t ice  is Widened: 
, to CEL c rack ing  in a h igh- tempera tn}:e  "~ertical s tove:  : T h e  SPecif ic .volume Of: Fe:-C alloys 1 100°- i  650 ° ' i n -  

The  he ' t t  r equ i red  for  CH~ Cracking i s  p rov ided  bY the creases  s l igh t ly  W i t h  C cootent: " ProSsore has l i t t l e  
w a s t e  g a s  resul t ing  front th e F i s c h e r  process:  ~ : : influence 0u  the  t empera t a r e  of - the  pear l i te  transfer-  
3320. T.'-..I~:.-,-.,.x.~, Y. Des t ruc t ive  Hydrogena t ion  of  marion.  : 

T A a a ' ,  W .  H .  ~ e e  a b e .  4 6 ,  5 1 ,  5 3 c .  

T.xsm-ao, E. ~ee abs. 1 8 9 6 ,  1 9 0 0 ,  1 9 0 1 ~  1902. 
TA'r.¢as~II, E. S. ,gee abs. 3267. 

~325. TATIEVeI~AyA, E.  P. [Effect  Of W a t e r  Vapor  on  
~ the Rate  o£ :Reduction of Mognet i te  and  H e m a t i t e  by  

Carbon Monoxide.]  .Your. PHYS. Chem. (U. S. S. R . ) ,  
voL 14, 1940, pp. 349-356 ; Chem. Abe., voL 36, 1942,  
[ ~ : • : 

2.5-20% of H.-O vapo r  added to C O  strongly r e t a r d s  : 
reduction of Fe t e ,  .at 900% a n d  especial ly a t  500 ° ; 

the re ta rda t ion  is m o r e  pronounced i f  the Fe~O, w a s  
~already pa r t ly  reduced.  Reduct ion  of F~0~ i s  no t  
iaffectsd by H.-O a t  500 ° or  900 ° unless  Fe:.0~ is  a l r e a d y  
.;partly reduced. H.-O h a s  no  specific effect, i t  g ives  
:C0:  and H :  With CO on Fe  oxide  catalysts ,  and  i t s  

the  cost of  s t e a m  aga in s t  the  a i r :  s t e am ra t io  and  the  
cost of fue l  aga in s t  the  u i r  : s t e am ra t io  and se lect ing 
the a i r  : s t e a m  ra t io  a t  which the  sum of the  costs i s  
a min imum.  
3329. T.trLOR. A. H.  Sensi t ive  P r e s s u r e  Controller.  

Fuel ,  vol. 29 1950, pp. 262--264. 
An i n s t r u m e n t - f o r  in su r ing  c lose  end  reliable p r o s ,  

sure  con t ro l  i n  the Fiseher-Tropsch  s y n t h e s i s  i s  de-  
s c r i b e d . .  I t  is also an  .efficient oil-fog separa tor .  
Graphs  show the sens i t iv i ty  a t  gas  flows up to 2,500 
eu. f t .  per  hr. over  a 'pressure r ange  up to 60 a im.  
I l lus t ra t ion .  

.. ~ee abs. 1333~ 
3330. TAYL0C, E. H., .~mO TATLOR. H .  S. Hydrogena-  

thm of  E thane  on Cobalt Catalysts .  Jour .  Am 
! apparent act ion i s  due to CO:. CO-. does not r e t a r d  the  Cbenl. Sac ,  vol. 61. 1939, pp .  503-509 Chem. Abs., " 
reduction of Fe~0~ to Fe~0~: T h e  inl~ibiti0n' of t h e  r01.:33~ 1939, p. 3755. ~: 

:reduction of Fe~0~ eau be accounted for  bY consider ing Rate  of hydrogeuat ion  Of C:H, to CH, has  been s tudied  
the competi t ion between CO and  c O :  for  the  magne t i t e  :over a Co-Th0_--Cu-kieselgnhr ca ta lys t  and  upon 
surface. ~ - :  ' 4 Co-MgO ca ta lys t s  The  resu l t s  indicate  t h a t  Co lies ", 

. . s e e  abe. 567, 568~71 ' b e tween  CU and  NI i n  i t s  ac t iv i ty  for  th is  reaction.  
3326. TATIE'*'S~(.ATA, E. P..  A-N'0 CH~'FAR0r. G . I .  [Effect  T h e . r a t e  is inhibi ted by H.-, bu t  .to a lesser  ex ten t  t h a n  . . ' 

of Carbon Dioxide  on toe  Velocity of-]Reduction:of  . on Ni. The  Co-MgO ca ta lys t s  a r e  n m r k e d l y  more  ae  . . . .  
Magnetite and  H e n m t i t e  b y  C~lrbon Monoxide.] t i r e  than  the ca ta lys t  conta in ing  Th0-.. 
J0nr.  P h y s :  Clfem'. ~(U; S. S :  R.)  'vol. 13, 1939,: Pp.  3331 T~tYt.oa O .B ~.No STARK~VgATHEn :H,  W :  Re-  . ~: : : :  
495-50i; Chem. Abs,. rel .  34. 1940, p. 1 2 3 4 . . :  . : : d~'ctinu 0 f ' M e t a l " ( ) x i d e s : b r  "HYdrogen...Your: Am.  : ; 
Exper imen ta t  d a t a  0ver : the  t empera tu re  r ange  :-t00 ~ :  :: cl~eni:  soe:.'~-'ol: 52,1930,Pp' :  °3 i4-2325i  Chem. 3.bs: , :  : : 

900 °: and a t  gun p r e s s u r e s  of 0:02-0.20 mm. H g  a r e  vol 24 '1930, p 3944~ .. . . . .  : . 
given. Toe  r e t a r d i n g  effect of  CO.- on the ini t ia l  s inge  : ' Metlmd is described for  s tudy ing  t lm race of  reduc- 
er reductinU of  nmgne t i t e  i s  considerable a t  500 ° and  tion of me ta l  oxides a t  t empera tu res  below 500 ° in  

' negligible a t  900 ° ; CO.- does not a f fec t  tile in i t ia l  reduc- Synthet ic  Petroleum. I.  Effec t  o f  Catalyst .  Jour .  3324. T.~z.~.~.~-. G...~.~o E w i o ,  K. [Coottibution to Which the  volmne of  H.- eonsmned is measured.  The  
• • Soc. Chem. Ind.  ( J a p a n ) ,  vol. 46 ,1943,  pp. 658-662; the Knowledge  C o n c e r n i n g  Cement i te . ]  Z t sch r .  :; ties of hemat i te ,  but, a f t e r  n Fe~O, su r face  l aye r  has  oxides of  Ni, Cu, Fe, and Zn Were s t u d i e d  by th i s  

C h e m :  .-kbs~ voL  431949  p. 2-D.~. : :~ auorg~ Chem. vol. 167 1927 pp~ 38"5--400; Chem. Abe, : I~°nC e formed'  h e m a t i t e  behaves  t h e s a m e  as  ma~uletite, method Fe:O~ gels a r e  reduced to ferroso-ferr ic  O x i d e  = ~ " 
: 'Kogas in  oil : (synthesized f r b m  "CO e n d  H-~ uh~ler, i ~ i '  ~'01,~ 22, !923, - P. 570: ' .  i "~: ~, : : ~ :  B 3327. TATmVSK.~YX, E. P., CHUF.~R0r, G. I..:,~.xn A.~-- f a t  350 ° n o d  to metal l ic  F e  a t  450°. • I gn i t sd  Fe:O~ i s "  • : i  

l :  T0~'ov, Y. .K.  CRates of :Reduet ion.of . ! ron Oxides,]  ' ' :not appreciably reduced at .350? but goes to m e t a l a t  : . i  
: : p re s su re )  w a s  f rae t i0nated  into:3 p o r t i o n s  dist i l l ing a t  iTemperatu~:e-magnetizationc~rveS of  C steels, rang- 3our. PhYs. Chem.  ( U . S  i S . :R . ) I  Vol. 24, '  !950, PP. i i  ~450% ~ F0le ig lVmeta l  In ter faces  wi th  Fe~0~iaccelera te  i 

.~ 100°-.200°, 200°-300°~ and  iabove 300 °, respectively i - .  i n g  0 15-3 9 % C  indicate  hn abrup~ inwerin~ in hag-  ' 
: E a c h  por t ion w a s  hydr0genoa~d 5 r a i n / i n  a rocking: : net izabil i ty a t - 2 0 0 ' - 2 2 0  °. ' t i f f s : l o w e r i n g  i~ prop0r-: ~' ~ 385-393;.cheni~ Abs.,-vo L 44,1950, p. 8 2 0 9 . : .  L . • t h e  reduct io n of F e .  Ah0~ and  cr :o~ g r e a t l y - r e t a r d  . . : ~ : : . : !  

au toemve  a t  480 ° by us ing -0~/o ~i=O:,  MOO:, MoS,, or  ~ t ioual to t he  C content  a n d  therefore  to t h e  Fe:C con- • : ~ ~ Al though the  equil thrinu p r e s s u r e ,  calculated. (~f O- , the reduction of fer ros0-fer r ie  oxide. Fe:O, gels show - = " . = 
3 I o ( P 0 , ) : ;  w i t h  e r  wi thout  k i e se lguhr  as  Catalyst, a n d "  tent . :  Lower ing  of  the  nmgnet izab l i i ty  dur ing  the | Over F~O,  is  m u c h  g r e a t e r  than  ove r  Fe~0~ or  FeO all  the glow phenomenon in H.- a t  f a i r l y  low' t empera tu re s  • 

i I H: u n d e r  35 a rm.  in i t i a i  p r e s s u r e  ~co Yield gasoline: pear l i t ie  t r a n s f o r m a t i o n  becomes less wi th  increasing ~ : 3  oxides ore reduced by H:  a t  s im i l a r  ra tes ,  showing  "but not  in a i r  or r aeuum.  The  tbermodynamice  :of - 
| that reduction is  independent  of d i ssoc ia t ion :and  thor  Z n O  redact ion in the  presence of  Cn are  Worked out, : • The effect of using various catalysts on tim composition : C Content. Since Fe~C loses its magaetin properties at . . . . . . . .  . . . . . . . . . . .  ., ~. ~,, .v~.,,,,~;m~ ~, ~h~, f~rmati~n ~f a br~ 

. Of the  product  was  studied. T h e : r e a c t i o n  y ie lded  53-  : 210", Some w a s  heated  to va r ious  t empera tu res :  ~ .  ~uuefion 0 r ~ ' e v  *s no~ m e  s!0~es~ s t age  m ~ e  r e u u c -  g t ( . . g  ....i....~,~,,-,,-,,, ~- ~-~ ~ ~ -~ - . . . . . . .  
: 6 7 %  oil conta in ing  47-65%,gaso l ine ,  wh ich  was  c0m- : a n d  temperafi~re:magmetizafion curves  w e r e  obtained. ~" o n of higher  oxides.  The  su r  ace a r e a  of  t e oxides ,  TAYLOR. H.  G ;  See abs .  3 3 0 5 a .  : . : - - ~  

s e d o [ - 5 - g o  3 1 1 1 8  a n d l 4 - O ' )  r s ~ ed f r o m ~  a d s o r p t m n a t  19~ ~ a ~ 0 S 5  0S6 a n d 0 6 0  P o" = ,-,  . . . .  " i " 22g'/~; e pect[:-ely; Un:-:" A f t e r h e a t i n g F e , C f o r O h r  atO00o t h e e u r v e s s h o w  : l ' ~ .  "= " - -  ~ ° , ! u  s. ~ 5 ,  r ~ ~ t:~')e'~ . . . . .  '3332 TAY~0h H S. [Act ive Centers  on C a t a l y s t s : ] ,  . . . .  ~'::=: 
. . . .  sa tu ra ted~aron ia t i c  a n d n a p h t h e n l e  h ' d r o c a r b o u s  a n d  :no n'0ticeable decrease  ~:`)mo ' : , ~ h ~  ~ , m ~ , ~  t h a t  ~ l :  ," per g i n  f o r  Fe:.0~ Fe=u,  a tl e u  e p e i "  y . '  .'. : , 7 ~  ~ ~,,~ :~ , '~ ,~m ~,~ . ~  ~ . ~ q  ~ ,  ~a~ ~,ah 
:~: t h e .  r e m a i n d e r ,  was  sa t s ra ted :  : h y d ~ c a r b 0 a s :  ~Vlth a f t e r  h e a t i n : : : a t  50"0 ° £~tr '5~hr ' : : : )e ' :b  "is 'completelY m: ~he :oxides ::were hea ted  in m th~ e H : 0  forined :was  ; ~ ~ n "  ,-kbs~"vo~{'/'~92'9~"P"539.5. ~ ' ' !  "~'" " : '  ~ 7 : '  " - "  : ': 
: ( :  N i : 0 a  on  kieSelguhr, a gaso l ine  f r a c t i o n  Containh|g :'~ : dec0mposed ~nt0 ~Fe and.  C . .Th '~ :  probable effects:0f" ~ m ~  rozen out; a u d i t  h e :  r a t e  ' l ' o f  react ion was  ca!cula ted  : ~ _ . . " "  " " : - _  ~ ' "  ..~ - . : :-. : ' : : 

mos t ly  aromatic" aud naph theue  h y d r o c a r b o n s  was ob- • d i s s o l v e d  gaseous impuri t ies ,  and  of  inc luding  the Fe~C lii~ ~rOmarst increasedthe decreasetc m p ressu re  p. ; I n  1 exper iment ,  v ~ueasurements  o~ nears  or oas0 rpuon  o~. gases  . . . .  . . ,, 
t ~ined althou, ,h the  total oil f r a c t i o n  v old was  s m a l l  i n  a s t r u c m r e o f  'ferrlto ~.~ ~, ~t,~h~ . . . . .  *h,  ,~aoom- * a m a x i n m m  a t  10-3OC~ reduct ion and  meta l  and  meta l  oxide ca ta lys t s  :are  discussed. T h e  ~:: 
MoS, a n d  Me  (POD.  were  second  to Ni  0: in - roducin~ = ~ , , s ~ n  ~em ~ - ~ , ' , -  ~.~ -5^ r ,~_^  ~ :" : .~¢oa  ' q'h~ heat  , then ~ decreased aga in  ~,~. hen the  o n , h a l  p (p°) :was difficulty m e x p l a m m g . t h e  observed .mammmn m hea t s  

- : - the s a m e  r e s u l t .  The  effect of  u s i n ~  a c a r r i e r  va r i ed  of  t r a n s f o r m a t i o n  0f  Fe~C Ima~,netic-~.~n-nma~,netxc f "  200 mm. Hg, t h e  m a x i m u m  v of  ~e:.O: was  about  7, 1 6 ,  of a d s o t P t m n  is foundered .  I t  x s emphasized t h a t  .e - - ~l 
: accordin~ to the  ca ta lys t  used ~ n n ~  th~ d|ff~rdne~ x-.~r~-v~ ~..ne ~ v ~ , l  n a`) '~ ~ -  r'-~..,~. : O n , .  : 1~37, 'and 95X10 -~ gm. O-. per  gm. Fe=O= and m i n i m u m  a t  energy of  ac t i va tmn  of  a s u r m c e  reac~mn ~s aepenaenr- : • ~ [ 

: "~ ' : ° : :. :: ; : : . ; '~  : ' - : : ' : : : ~ ' ~ : , -  : . . . .  ; : " ' , " ~ - " ~ 7  " :  . . . .  : ~ v , , : ~ ? ? e  r g m .  w , ~ ,  ? ~:~:-" |~ao0o, 400~,~450 ", and  500 °, res[~ectively; the  m a x i m u m  - o n  the prep~ra t ion  Of the /c0n tac  t substance.  . i t i s  • , ;: 



ii •!: : : • • / / : :  :i:::i i :  ' • • i • . ~ •~ : . . . .  

f Mo OXide h~ibi ts  ~an major:difficulty encountered was tne pr r grta st: u s e d '  : '  
t e m p e r a t u r e  r a n g e  a n d  " s i t i on_ : f  m ~ i~nm?dee ~eir~h:~skiee.~ingUthe mechan ism o f  : :  " . . . .  :~ 

. . . .  a I r the  m o r e  ac t ive  the  ca t a ly s t .  ' Measure-  veals  ' d e s o r p t m n  of  enem~sor0ea ~=h on ra in ing  the : '~ , aTe ,or ion  in  a h igh - t empera tu re  r a n g e  w i t h  -- A n  a t t  p.. o ~ , , ~  sow to min imize  i t  I t  ~/as ' ' "  
d e x t e n t  Of ac t iva t ion  the  forma~lon o~.n~r~e ~ and unpromoted  NI catalysts ,  : : 

nd nen  is6ned na ta l  s i s  demon- • lowed ,  by : readsorpt ion a t  s t d l  h~gher tempera ture  . .:. , o ~ -  ,-~ . . . .  : : '  • used" ac t iva t ion  energY w h e n  rounn m a  . . . . . . .  ~_=.:,-.,^., ~ , , ,~ ,n - '~howed  l i t t le ac t iv i ty  ~: . s tud ied  on pros ,ned a po Y . . .- : . • - : " " . :  dsor  lion and  the  m e r e  " i r 0 m  r e c ~ p l ~ a ~  * , , ~ , ,  ~ • 
n t  rs  of d i f fe ren t  actxvxty on T h e  d a t a  xndxcate a m a r k e d  heterogenei ty  0f%he Zn0 .~ a P - " -,-.-'+h t h ' e z n O  ex]~lains w h y  t h ~ M o ,  d e n v e n  P . . . . . . . .  a l l  t e m ~ r a t a r e s . b e -  - s t r a t e  the existence of  ee e " . - . b i n  oxide ,s  mixeu  , , ,~-  - - -  - : t h e  decompomsmn o~ ~ u  a~ e~ , . 

n 0f ZoO in the  M e 0 t t  for .  o-^o ~ . ,=an The  ,,resence of  T h 0 ,  and k i e s e l -  : 
x onl b c e r t a i n  well-defined a r e a s  of  the  into cons ldera tmn m a t t empt ing  m e v a m a t e  ene r g i~  :. o ; . , ~  . ~ : .  : t w e e n , a u  an~  ~o~;. : _ L ~ a r e d  f r o m  the  precipi ta te  . - : i s  e2er ted  Y Y . . . .  , • - • " ~ s y n ~  1 euhr  in a ~ c a ~ a , y ~ . ~  ~ . : , 

o~.~; "D .  V. Adsorp t ion  ~ i C 0 :  caused a m a r k e d  increase in the rate ofmdeen~o~.~ ~ . . . . . .  
. ' .  3 3 3 3  ~ :  ~Heterogenel ty of  Ca ta lys t s  SurfaCes f o r .  : 3338. - - .  He te rogene i ty  of C a t a l y s t  Sur faces  for ~: o~,'a ~ o ,  eH~ns :a t 'Su r faces  of Zinc Oxide ~our~ Am.  . . . . .  of CO a t  the  s a m e  tempera tures  Ele  Y- " , 

~'i/-: ' 3 ~ l Y l ~ s S .  i ~ "  C h e m i s o r p t i 0 n .  Ad~ ,ances  m C a t a l y s l s ~ a ~ S  ~nf~ r . ,  Academm. - ' 3 . ~  3 ~ 3 9 i 8 ~  ~ i [ ~  ~ C J a e m i s ° r p t m n '  I I ,  Zinc.  O~de-Chromm.  . . 0xide, ~'- ~ ] ~ f l ~ ! ! ! - i f ~ C h e m  . . . . . .  S e e r  vol. 0-4, 193 °-,.pp. 60°-613-~ . . . .  . . . . . . . .  Chem.  Abs.,  ~orinatio-~" occur red  on N i  catalystS a t  " e a l l  t mperatU~g~" %to= " 
ew York  1948 vol I '  1 -26-  Chem .... Manganous  0 x i d e - C h r o m  c O x i d e  Chromic  Oxide . . . .  - ^:- - a ~  , :  ~ o  " " ' • "$?.-~-o.-no_a~5o hoin~ leas t  a t  on0 a n d  grea tes t  . . . . . . . . .  Press, !nc., N , , • , PP" " ' " ' " :: t zo ± ~ -  . ~.-. " .ro~ -.~ ---~ , ~- o - 

e th~ velocity of dec,m- .o.~o--~n ° The Ni of- such promoted and suPlmrt.e.d.. 
" i n of  tPe  a d s o f  tmn  o f  H~ on va r ious  2991 c h e m  .4.bs v o 1 4 2 1 9 4 8  p 1793 " ~ - m i m e m f i e s  in  measuremvu~ ~ - -  . . . .  c l  T h e  . . . . . .  onver ted a lmos t  quant i ta t ive ly  :~6 . 

= • E x a m i n a t  o .P : ; . . . .  : • , . ,  • r • : ~ . osifion of alcohols on z n o  :sat-face a re  d i scusse  • : Ni  ~eatalystS w a s  ~q . ' r a  u re  carbide f e r m i :  - : 
f H~0 in the  dscomposl-  ' Ni~C a t  250% Above  th~s tempe t' , . . . . . .  ,,_ ,- ~ :,, 

33341 s t s  on Chemisorptien[Effect e f  t he  H e t e r o g e n e i t y  of Cain- ingtechnlques of  m e a s u r i n g  chemisorpt ion w i t h  pressureincreas" i!~!;' i m p ° r t - a n c e , ° ~ s ~ h o w ~  Evidence  fo r  a n  a c t i v a t e d  tton w a s  incomple te :  Decomposit i0 a. o f  l~t,u m ~ a ~  , 
3 3 a n d  C h e m i c a l  Kinet ics .]  and  decreas ing  t empera tu re s  a t  cons tan t  - -  ~ O - ~ w ~ S  2 n o n  0~. u ~  . T h e  velocity e f  : , , resence of T h e ,  a n d  ldeselguhr  occurred above..25.v.~i ~ . ' )  

ed a t  - -191"  and  --~78.o °. as  carbide dec reased  W~th m c r e a ~ m s  ~ . . . .  .~, , :  
• Y . . . .  - o-  - . " a~sorpuon ~ ~--~ " n e ~ 0 ° The  prdpor t ien  o f O  comvmeu'  . ,~ m e a s u r e d  m .  the  r a  ~g. a n d ' w a s  rapxd a t  30 • .  . . . .  -_..  + . . . .  r a th re  bi i t  

' -  - : n h i s  ~ c u r r e n t  Views on t h e  heter0- s u r f a c e  Mn0-Cr . .0 ,  ca ta lys t s  do not show deserption. :. u . . . .  x " : - ~ - ~ o r  ~tion e f  ~' types  of  adsorpt ion of H= ' some pers i s ted  a t  450% When us ing  promo~At ~ a ~ . .  T a y l o r  prese  ts - . • • ~:: The  heatS of ads  p - " " " H ,  synthesis  z rom ~ ,  ~ - ~  ~'~ 
t heo ry  0f .a .c t ivated an-  ported c a t a l y s t s _ f o r , C  . . . .  h e i n l e t e n d  of the ca t a lys t  

i i t h  H a r k m s  and  3ura  '±'no xsooar on u e c r e a s m g  ~empera~ure c o n s e q u e n u y  ] [ .  - • " V,10ued ma themat i ca l ly  wnich  g ives  ~x- the  conoit ions p r e v a m - s  . . . . . . . . .  Brunaner -Emmet t -Te l l e r ,  H g, " . - . s0r lion i s  de . . . . .  - -  , . : . . . . .  men to r  ~9 zorma~, - -  
~:  a s s u m e  a u m f o r m  su r f ace  and w a s  horizontal  over  a consxder tble t empera tu re  range• I p p .  ~ ¢0~ th~ t e m c e r a t u r e  of m a x i m u m  adso rp t ion ,  bed Were  v e r y  f avo rab le  for ele Y ~ __ . ' :  " _ i ~ . . ~ J u ~ a U ~ n r s ~ / a d s o r p t i o n  theories al l  " ! i ! e ~ i ~ e ~ * n ~ i ~ i ~ ~ e i ! ,  " " " . ". • " :ii ~ h t e h u e e : r  ~t . . . . . . . . . . . .  " . . . .  ~ b 2 react ions"  ~ rt~=p. -. n Of in terac t ion  be tween  adsorbed  molecules. T h e  surface ,  nevertheless ,  exh ib i t s  a p a r t i a l  hetero- : P ~ ~¢ oe ealculat in ~ the  ac t iva t ion  energy  ~and h e a t  The  resul ts  w e r e  accounted f e r  y ~ -  • ~;^- r edo '  ' " t h e  abse ce " . . . . . . .  Metho~ .... , = " NiaC--C 3 N* 'J.'ne l a~c~  ". . . . .  o CO=Ni~Gq-CO: and -- -}" -~ ~ ~ .... *'~n 

e e n t  ",%ork In his a n d  o the r  labo[a  turn  w a s  shown to be doubtful  in d i s t ingu i sh ing  vall ~ ~- -  oh ,  end1 tion m a y h a v e  occurred 1 - g . _ ^ _ .  . . . . .  o n  the  basis  of r e " "- " " " - :: " • " • . . . . . .  : on o ~ . . . . . . . . . . .  ~ idence h e r e  was  mc~,~- 
to r t es  Tay lor  r e e m p h a s i z e s  t h e  i m p o r t a n c e  of  the- de r  W i n d s '  and chemlsorptmn o f  H . . m  c e r t a i n  tern- T~YL , " ~ . . . . .  "" of a lower e a r b t d e N k C ,  but  e . . . . .  

: .Freundlich i so therm V = l ~ p V " . .  : : :  , p e r a tu r e  ranges  w i t h  these ca ta lys ts ;  ~: ~ ] TA'ZLOn, P . S .  8co  abs. 1 0 9 9 . .  
" . S e e  abs. 414; 415, 699, 1162, 1339a; 1639, 3339~ S.~ozK, H.. A~D T.~,=:~0R, H :  S.: He te rogene i ty  of 3343. T~xL0i~, R. P r e se n t  Pos i t ion  a s  R e g a r d s  p r e -  plete~ 

duct i0n  of L i q u i d  F u e l s  F r o m  W a t e r  Gas.  Chem. ~ "  ~ e e .  abs. 3 0 4 . .  : 
2321, 2322, 2547, 2994, 3330, 3339, 3746. -Cata lys t  Sur faces  f o r  Chemisorpt ion,  I I ! .  M e t a l l i c  

. : 3335. TAYr.O~, ]3[. S., AND BDTtt;S, R. hi .  Adso rp t ion  of 
Gases  b y  Metall ie  Ca ta ly s t s .  J o u n  Am.  Chem. Sec ,  
voL 43, 1921, pp. 1273-1287; Chem. A b s .  vol. 15, 

. 1921, p. 3922. ~ : . . . . . . .  
BieasurementS Of the  adsorp t ion  of  H-., CO, and  C0~ 

a n d  C~.H, by finely d iv ided  Ni,  Co, Fe ,  Cu, Pd ,  a n d  P t  
w e r e  made.  Adsorpt ion by  a meta l l i c  c a t a l y s t  i s  not 
l ike  adsorpt ion b~ such  i ne r t  subs tances  a s  charcoal  
and  si l ica gels. I t  is  specific,  and  s a t u r a t i o n  capaci ty  
i s  r eached  a t  10w p a r t i a l  p r e s su re s  o£ t h e  gas :  I t  is a 
Surface p h e n o m e n o n  i n v o l v i n g  electronic  r ea r range-  
m e n t s  in bdth ca ta lys t  a n d  adsorbed  gas .  Methods  of 
p repara t ion ,  which produce  good meta l l i c  • ca ta lys t s  
also produce meta l s  w i t h  higi~ powers  of  adsorpt ion 
f o r  ga se s  whose  reac t ion  they  cata lyze ,  b u t  the  tem- 
p e r a t u r e  of  m a x i m u m  adso rp t ion  is  o f t en  lower  than  
t e m p e r a t u r e  of  m a x i m u m  chemica l  nc t iv i ty .  This  
probably  means  tha t  a f r e e  evapora t ion  of  both re- 

: a c t an t s  and  resul tantS is  n e c e s s a r y  f o r  r a p i d  chemical  
action, The  g r ea t e r  th  e a d s o r p t i o n  the  lower  is the  
t e m p e r a t u r e  a t  w h i c h  ca t a ly t i c  ac t ion  b e a n s .  : 
3336. T A Y L O r ,  H. S., A.~'D KIST~AKOWSKY, G . B .  Meth- 

anol  Catalysts .  I .  .Teur. Am.  Chem.  Soc., vol. 49, 
1927, pp. 2463-2476; Chem.  Abs., voL 21, 1927, p. 3304. 
;kdsorpt ions of  H-., CO, a n d  CO-. on 2 M e O H  catalystS, 

Z n 0  and  Zn0-Cr-.O:, w e r e  m e a s u r e d  a t  0 ° and  100 °. 
I n  o rde r  to ebtaiR reproducib le  resul ts ,  i t  w a s  neces- 
s a r y  te c lean the s u r f a c e  0£ H:O and  CO~ by  p re l imina ry  
evacua t ion  a t  400 ° . B o t h  these  c a t a l y s t s  h a d  adsorp- 
t i ve  capaci t ies  cons iderab ly  ~ :eu te r  t h a n  those  of  most  

~ i ckeL  5Pour. Am.  Chem. See.. v o l :  72, 1950, pp. 
1168-1175 ; Chem. Abs., vol. 44, 1950, p. 5199. 
Heterogene i ty  of the  su r faces  of 6 d i f fe ren t  Ni  eaton 

l y s t  •preparations w a s  confirmed w i t h  the  technique 
' devised  by Tay lor  and  L i a n g  (abs. 3338l and  H.. as  the 

adsorbate :  The  adsorpt ion  a t  - 1 9 5  ° were  analyzed to 
d e t e r m i n e  the re la t ive  amounts  of van  ds r  Wools ad- 
so rp t ion  and  cbemisOrption of H.- and  to show that 
d i f ferent  p repara t ions  adsorb  different  r e l a t ive  amounts 
of  the  2 types. The  veloci ty of the H - D  exchange re- 
ac t ion  on Ni-Cr.-0.- and  Ni-Th0.- w a s  s tud ied  to sup- 

, p o r t  these  findings. The re  a re  m a r k e d  differences in  
r a t e s  wi th  ac t iva t ion  energies  o f  0.45 and  2 kcal., 
respectively.  The  d a t a  do not  snPl)ort an  interpreta-  
t ion based ei ther  on solubil i ty of H.- i n t h e  la t t ice  or an 
exothermic  e n t r y  of H.- into the  Ni la t t i ce  a t  tsmpeza- 
~u re s - -195"  t o - - 7 S * .  
3340. Txv~o~: H.  S., .~.~n Nzv~u.~. H. A:  Catalysis  in 

t he  In te rac t ion  of Carbon With  S t eam and  With 
Carbon Dioxide.  Jour .  Am. Chem. Son., vol. 43, 1921, 
pp. 205-~-2071: Chem. Abs,, vol. 16, 1922, p. 5~2. 
s t e a m  was  passed  over  C a t  490 °, 525°~ and 570 ° 

a n d  tile volume, and composit ion of  tile ga se s  evolved 
w e r e  determined both in the presence a n d  absence of 
ca ta lys ts .  T h e  react ion is (a )  C +  2H:O=C0.--{-2 I~-. 
T h e  amoun t  of CO in the  emergent  ga se s  w a s  hardly 
measurab le .  Th i s  react ion takes place in  2 steps (b) 
C + H ~ 0 = C O - ~ - H :  a n d  (o) C0-{-H.O=CO---}-H:, of 
wh ich  (c) is the  s lower.  Good catal~'sts for" (c) such 
a s  F e  oxide do not affect  the velocity of ( s )  ; hence  (v) 

m e t a l  catalystS.  T h e  a d s o r p t i o n  of  bo th  H-_ a n d  CO is reaches  equi l ibr ium unde r  these condit ions even in the 
. . . . . . . . . . . .  l a  ~e a t  Yer~ low r e s su re s  a n d  rapid ly  r eaches  saturn-  - v " r-~ " p - r'll ~ts Man sub~tances of  which  K:-C0~ . . . . . . . . . . . . . . . .  n mbsence  of  CA. T 

t ion capac i ty  independent ly  o f  f u r t h e r  p r e s s u r e  i - " . . . . . .  ~ 
crease .  T h e  expe r imen t s  i nd i ca t e  t h a t  t h e  h e a t  of is  hea t  at~e powerful  ca t a ly s t s  fo r  (a-}Y.-The ~ame~s ub~ 
adsorpt ion  i s  of  the  s a m e  o r d e r  as  t h a t  on m e t a l  ra ta -  s t ance s  a re  found  to ca ta lyze  the  r eac t ion  (g)  C,4- 
]ysts .  T h e  mixed oxide  c a t a l y s t  S!lOWS g r e a t e r  adsorp- CO.-=2 CO. Adsorpt ion  measu remen t s  s h o w  tha t  these 
t i r e  capac i ty  than the  ZOO. :  T h e  resu l t s  a r e  cons is tent  ca t a lys t s  increase the  adsorpt ion  of  CO-. by charcoal. 
w i t h  t h e  known fac t s  conce rn ing  M e O H  syn thes i s  on T h e  r e su l t s  conform to  the  viexv t h a t  a su r f ace  corn- 
these  ca ta lys ts ,  p l ex  C=O, is formed nild t h e  ca t a lys t s  h a s t e n  the:de- 
3337. T_~x~o~, H .  S.. A:,-~ Lu_'~G, S. C. He t e rogene i t y  composit ion e f  this  complex,  thus  c lcan lng  Off t h e  sur- 

e r  Catatys~ Su r f aces  f o r  Chemisorp t ion .  L Zinc f a c e  fo r  f u r t he r  adsorp t ion  o f  C0-~ 
Oxide. Jour. Am. Chem. Soc, voh 69. 1947, pp- 1306- 3341. T~7~or~ H- S., ~-~D 0~E.~. G. J~dsorpdon of Hy- 
1312; Chem. Abs., voL 41,  1947, p. 5"/72. drogen and  of Carbon Monoxi~le on a SurfaCe of Zinc 
~ e w  technique f o r  d e t e ~ g  a d s o r p t i o n  i sobars  ~.nd Molybdenum O x i d e s .  T r a n s .  F a r a d a y  Soc~ voL 

~ ' a s  applied, to t h e  s t u d y  o f  t he  a d s o r p t i o n  e f  ]K= by .30,1934, pp.  11~%7S-I190; ( :hem.  A h s ,  ~J,  1935, P- ; ~ ' ~  

and  Ind., v01. 50, 1931, PP. 5S0--584; Chem~ Abs. v e l .  3347 .  TECH~Zn-~L OXL bitsszo~- [Operat ion Costs ~in 
the  Synthes i s -Gas  Product ion in  .Rlteinpreussen,] 

25, 1931, p. 4383. ~ . • . ~ ~ , r  : ~ ,  .t~ 1942 no °60-267" Bureau  of Mines  
R e v i e w  of the  development  of file synthet ic  d q u k t  x~,~,, ~ . . . . .  , ~ "  - ' . - Trans l .  T-154,  1946, 6 pp. ; TOM Reel  2 3 ,  

fuel p rocesses - - -Me0H,  :higher  alcohols, synthol ,  - Opera t ing  costS a re  computed for  4 different  types  of  . * 
gasoline. 3344. - - - - - - - .  Cata lyt ic  Syntheses  W i t h  Carbon 31noel- p lants  and  a re  br0ken down for  each i t em of opera t ing  

ide  and Hvdr0gen  Umler  Pressure .  Join' .  Chem. SOS-, e x p e n s e .  . . . .  , i~n  n00 m 3 wa te r  gas per  day .  
1n:~4 n ,  :[4o9-1431" Chem A b s  vol z~J ±u~o p. ±xo. I w a t e r - g a s  p m u ~ : ; ~ * ~ , ~  . ' 
• . . . . .  - - " ' :Z_ • ' " , ' - -  3 r - K  C o  C o k e  a t  20 R.%t per  ton:  : 3 
V r i t h 3 c a t a l y s t s  [Mn-Cr - l~oox iue  t x ; , ~ u - . ~ - -  - - r as 1818 f e r m  

xlde ~ and Cu Mn oxide-Co sul~de ( m ) ]  t~e  W ~  ~O~f.P=~m~' . . . . . .  
o " ( )' - " -~ le ~ ~ "-. • " ~ " 
weights  of the  const i tuent  a l c o h o l s p e r  k ~ m % o ~ , c . r u a  Coke  a t  1750  R.A[ per  ton:  . :' 

- ]lows the  e a t a  i o r  t x , L ]  ~ ' ~  " a product were  found as  fo - .( . . . . . . . .  , t e a  - r id  W a t e r  gas  1.635 pf per  ra :  
h t a m e d ~ i t h  product  tha t  nan  neon a y , ~ - g  . . . . . . .  ' '~ CO H 1875 f per  m ° 

°, , t~hvdes ' r o d  ackls  had been r emoved  f rom the  o.~.er . . . . . . . . . . .  )on+ of"'coal finPe~ "I-[1440:000 m. 3 wa te r  gas  
~.'p~:o'dncts before dis t i l la t ion of  t h e  alcoh01s) ( ~ e  ' l , .  ~,~,~.::~,,~ ' . - - . .  
order is ~m. ~>. ¢ ~ :  MeO~ t t O , ~ S : ~  ~bo~ k~ 1~ R~ per ~on and 0_~ at 9.02o ~ 
~00 12 S 6 . P r O ~ u , ~ . ~ , ± 7 ; i s o - ~ u u ~  . . . . . . . . .  ^ ~  . ~ e r m  ~ 
16, '  - - '  : 4 f l .methylbutyt  alcohol 2, ~ 1.5 ; - 4 m ~ . ~ , 2 ;  W[tter  gas, 1.045 pf. per  m.  ~ . . . .  
- - ,  1 :  f l .methylamyl  alcohol ~ ,  ~.o, ~ ,  -=-~J~: C O J - H ,  1.69 pf. per  m.  ~ 
alcohol 2, - - .  heptyl  alcohol < 1 ,  ~ ,  ~ ;  res idue  1, $9, 1.5. ( I I I } ,  which conta ined  Co hut  no I I L  R e f o r m i n g  of coke-oven gas--356,000 mY re fo rmed  

alkali ,  produced alcohols h igher  t h a n  C~., the  m a j o r i t y  gas  per  day .  
of which had  s t r a i g h t  c ha in s ,  and  ( I ) ,  wh ich  con- Gas  a t  0.017 R~[  per  m.3: 
rained a lka l i  hu t  no Co; g a v e  h i g h e r  alcohols, a l a r g e  R e f e r m e d  gas,  1.69 pf .  pe r  m )  C0-l-H~, 1.98 pf. pe r  m.  ~ 
proportion of w h i c h  had  b ranched  chains,  while  ( I I )  Gas  a t  0,013 R.AIper  m.~: 
g a v e  both alcohols. R e f e r m e d  gas  1.375 pf. per  m, ~ : : 
• 3345. ~ .  Highopressure  Synthes i s  of  A l ipha t i c  C0-}-H.% 1.61 pf. per  m.  ~ ' : 

C0mpemlds. Gas  World.  vol. 104, No. 2696, Coking  A. 6 5 %  wa te r  g a s - l - 3 5 ~  re formed gas. 
Sea ,  1936, pp. 33-42 ; B r i t i sh  Chem.  Abs., 1936, B ,  P. Coke  a t  20 R.'%I pe r  t on  a n d  coke-oven gas  a t  

0.017 ROt  per  mY: 
440. md 
Rer i ew  of the  p a t e n t  l i t e ra tu re  a n d  of  w o r k  carr"  Synthes is  gas. 1.769 pf.  pe r  m.  ~ 

o u t a t  t he  Chemical  Resea rch  L a h o r a t o r y  on  the  hLgh- _ . CokeC~O -}" H'~'at 17.502'035R-At perL perton m'aand coke-oven gas  
pressure  spa thes  i s 6 f M - e O H ~ f r ° m  C 0  ~nd- H-., e f  B u O H  ..... . . 
f r o m  E t 0 H  a n d  CO, a n d  of  A c O H  f r o m  M e 0 H  and  C 0 .  a t  0 0 1 3  R~T pdr m. t "  " V ~ - - -  : . . . . . .  Svn th~ ' i s  gas; 1.543 pL pe r  m-~ : . . . .  

~ .  g e e  abs.  2316, 2317, 2319. ~ O + H , ,  1.775 pf. per  m .  ~ 

T.~L0n,  R.  S. ,~¢c ahs.  1744. B .  7 0 ~  wa te r  gas  f r o m  powdered b i tuminous  
T,~XL0t~ W. J .  S e e  abs. 3 5 3 9 . 1  . c o M + 3 0 %  re formed gas.  . 

3346: TESnOT~, J .  ~ Decomposi t ion of Carbon h i , n -  Ceke-oven  gas  a t  0 . 0 1 7 R ~  per  m : :  
exide hY ~' ickel  CatalystS.  Reac t ion  M e c h a n i s m  B e =  Syn thes i s  gas  L487 pf.  pe r  m~  
tween ~0" and 450% ~our. Soc. Chem. I n & ,  voL 67, C'O-I-H~ 1 770 pf per m- ~ Coke-oven'g~ at 0.()13 R~I per  m.~: 
194~, pp. 62-66. Synthes i s  gas  1.392 pf.  p e r  m.  ~ • : 
Pr incipal  f a c t o r s  involved in t h e  ca ta ly t ic  f o r m a t i o n  C0-{-H.., 1.660 pf .  p e r  mY 

.of C t ~  f r o m  w a t e r  g-as h a v e  been descr ibed recently- 

t : i i ;  
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IV. Gasification of powdered c0al--direet production : Something was learned Of the oxo process for making, ~ ~ 
.... of synthesis gas CO:H2~1.2~-1 440 000 m• per alcohols by the: Fischer-Tropsch: process. Fischd~ . 

- ': day, coal all4 RIVI pet ton and O~ at 0 025, Tropsch C=-C~/01efins are treated at 4 ...... , 

': . . . .  R ~ y ~ : ~ i g ~ 9  L37pPf.mPer m.~ . . . .  o:~rc~ d C~ :~::loY~: :¢erPr0d~c£:a::~l!O:e~,:0dwohl:ic:f~ i : 

• • . ; . ' atm. The alcohols are converted into Sulfonie Star ~ 
: 3343: " : .Flscher-Tropsch Use:of Iron Catalyst: :.-•soaps . . . .  . . . .  e 

T0~r Ree l  26, bag 2463, document 9, frames 3351.------.--. Thyssen-Galocsy Process. TOM Reel i i 
: 9~0.00,232-900,000,333 (particularly 286)i M a r .  31, 6~4f~?I~? 1~ :  ~[~4y i945; Bureau of Mines T r a n s h  
-' " : : . - :~ , g- -, , 7 ,  3 pp.; TOM Reel 274, frames 
: _ X / r a y  investigations, m a d e  by Dr: Herbs t  had Dr: ~ 1113"1115- : :: • : :  ::: ' - - : 

~:: ~taue on the Fe catakvst containing Cu, revealed t h a ~  • This process:applies 0: instead 0f a!r-blast for the' 
the Cu, besides aiding in the reducti0n of the  Catalyst, : "complete gasification o f  solid fuel. ~ I t  carries out tb ' :  
PlaYed ano therqu i t e  important  role i n  the synthesis ,  combustion in 2 stages with regulation Of t -m ~ . , -~  e 
~ was found in examining the standard catalyst t h a t  so that  the refractory linin~ of th~ ~h,e~ ~ a ~ m r e ' :  : 
: . - ~ " " - s t r o  "ed b exees ~'- ~--':CC" "° " ~ ae- . a new hexa~onul curb~de Fe~C occurred, not yet de- 5 Y - S hea t .  An mdustmal-~cal e producer : 
scmbed In the literature Which appeared to be neees-' was installed and operated during the war  and gave 
s a r y  to the high activity of the catalyst. This new fwull satisfaction. Many advafitages are quoted, among 
hexagonal carbide, as Dr. Herbst  discovered, becomes othieeh ~renthsigh~y increased output in comparison with 

. t ransformedincourseof t ime,  purt icularlyat  t h e h i g h e r -  =-- p ( 0O,000-1,0O0,000 m. per day in a single. 
: temperatures; into the carbide Fe.C already identified unit),  high thermal  efficiency continuous working:  
: by Hiigg: This transformation is:retarded greedy  byl utilization of  chea p fuels  recovery of large amoun~ 

the u diti0  of  Co so that it  is regarded as a Stabi zer tot and cheap gas for industr,ai : 
in o n e o f  the intermediate states of the catalyst pc: " :: " g y t esis pt/rposes. I r i s  especially a l i -  
c.urr!ng during the synthesis. For example, the addi, : c a b l e  in blast :furnaeeS for  the reduction of ~ pp 
~on ofn2To Cu ra,ses the conversion t e m p e r a t u r e :  3 3 ~ 2 .  [ H r d r o c a r b o n  .~v-~ho~ . . . . .  ( ~ r e . : .  
~ u ~  o ,  . - . . . . . . . . . .  Catal " "': • _ ~ . . . . . . . .  *~ ~/vl[Ll iron 

ysts, ~.euna Works, Apr. 5, 1940.] Transl. 0f- 
3349. - ~ - - .  [Experience With the Semicommercial : : German documents on the Development of Iron Cata- 

Synol Research Plant ME 458, Leuna Works Oct 10 " lysts for the Ftscher-Tropsch Synthesis Par t  I I  : 
1944.] Transl. of German documents on the Devel-' : 1940, pp. 27--10 ; TOM Reel 134 item IB":~3" ( l s t  halO' "~ 

, ~Pvm:hn:~ of I r o n  Catal~vst s for the Fiseher-Tr0psch : .Details  are presented, of  t h e '  experimenta 1 inve~i;:::: : 
~)~Yite~-~.-,:  ,-~o, pp~ 41-~0, T0~r Reel 86~ gation of 3 Fe catalysts : 'A fased Fe  catalyst (097);-a : . 

s intered F e  catalyst (Michael); anti a Leuna NEh: 
Detailed descriptive mat ter  covering catalyst redue: : : catalyst (WK 17), each reduced with H: at atmospherie 

don, synthesis apparatus, CO_- extraction, activated C pressure a t  temperatures 450°-850 ° for relative periods 
adsorption, and distillation units. The catalyst is the of 5-15 days. The converters were tube furnaces (the 
standard fused Fe type (WK  17) o f  particle size 0.5- tubes 15 ram. diam.) with Dowtherm as the heat  trans- 
l . 0  ram. and  reduced, a t  4~0 ° a t  a space velocity of fer medium. A synthesis gas of composition C0:H.. 
1- 2.000 of ~:.  The synthesis is performed by recycling =1 :2 .6  was used. except when operatin,- a t  o0 aim 
a~ a mrougnput  of 1: 2,000 or 3,000 m. = of gas her m. ~ when the composition Wits 1.2 : 1. Redi~Vion-at the : 
of catalyst :per !~r. with a gas c0nversi0u"of i50 m2  : lower" temperatures produces mor e- acti~:e" catalysts, ul- : 
per m .  o~ catalyst per hr, The yields amount to 170 : tnough not much is gained by going below 450% When • 
gin. of products  heavier  than C_- per m2, of which 35 : 2 catalysts of the same composition but reduced at o 
gln. a re  gasol and 30 gin. paraffins boiling above 400 ° differen~ temperatures were used, the  one reduced a~ 
The alcohol conten t in  the lower-boiling fractious is tile lower temperature gave a lower-boiling product 
50-65~;  f rom about C, upward ttle alcohol content 
declines, a t  C .  about 30-10% of alcohols are obtained, 
The sum of thealcohois and oleflns declines from 80% 
in the lower fractions to 65% in the boiling range of 
C,, alcohols. The'alcohols a re  primary and straight  
chain, the oleflns likewise. T h e  higher fractious con-: 
t a in  esters to about 10% i n t h e  region of C,, alcohols 
to 20% in the re~an of C~, alcohols. The content of 
the aldehydes and ketones in all fractions amounts to 1-_o%. 
3 3 5 0 .  .. Combined Intelligenee Objectives Sttb- 

committeeInvestigalion of Rtthr SYnthetic Oil Plants. 
TI IO Rept. 17; .N'at. Petrol. News• voL 37, iNo. 45, 
1945, pp. R-861-864. 

Summary report of the visit  to 7 plants using t h e :  
Fischer-Tropsch process and to 3 using the hydrogena- 
tion process: ~'o new developments were found to 

. off.se~-the economic-disadvantages ~f-both processes: . . . .  
Indications were that  the German government had 
discontinued theconstruction of Fischer-Tropsch plants  

than the one reduced a t  the higher temperature. 
Higher space velocity and synthesis temperature also 
have a tendency to increase the yield of low-boiling : 
constituents. Ill cmsparing the products formed on 
Co catalysts at middle and atulospherie pressures and 
a space velocity of 100 wlth those  produced from a 
siutered Fe Catalyst at  20 aim: a n d  a space velocity 

• of 200, it is Seen tha t  the latter gives better benzine 
yields than the former. ~ u  essential feature in the 
synthesis with Co is the comparatively high yield of 
paraffins in the benzine fraction (86% paraffius, l~t,C,c 
oleflns), whereas the products from the Fe catalyst 
contain considerably greater  amounts of unsaturates 
(approximately 50~c~v oleflns. 45% paraffins). The ef- 
fect of this increased olefln content i s  to raise the 
octane ntm~ber of the benzine fractiom 0 f  3 catalysts 
examined, a Co catalyst, WK17 und 997, the latter 
produced the highest olefln content with the highest 
octane number (7 I%,  as  c b m p a ~ - ~ i t h  i 5  and 4 8 ~  . . . . .  
and 63.5%, as compared with 25 and 57%). I t  is 
pointed out, however, that  factors other than the oleflu 

and was planning to build additionaI hydrogenation content influence the octane number. In general, f o r  
plants. T h e  RUhr plants were found to be using the the same olefin content of the benzine fraction, a high 
ordinary Co-Th-Mg-kiesel&mhr catalyst. I t  seems reaction temperature, a high space velocity, and an: 
clear t ha t  no German plants have  been using the Fe active catalyst, in other words, all factors tha t  favor 
catalyst but tha t  i t  was t0 be used in a projected the formation Of low-boiling constituents, wiR yieId 
I ta l ian plant.  The Fe catalyst  eon~sts of 100 parts a product having the highest octane number. .klso, an 
Fe, 2.5-4 Cu, 10 lime, and 15 -kieseL,,mhr ~md is pre- increase in the olefin content is accompanied by a de- 
pared f rom the nitrates by precipitation with CO~.  crease in t h e  boiling point of the product. Some data 
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~: are:presented o n t h e  behavior of several fused F e  a rati0n Of 1 :4 ,  the synthesis: t empera ture  ~ a r i e ~  : , '  
<. Catalysts under  specific synthesis conditions of 19 attn. between 180°-200 ° therefore ClUite comparable to the ' : : :_ : 
i:; :pimSsure and 200 Space veloci ty  and X-ray ~iuvestt -~ c0nditions~0f the  CO Synthesis.: Fe catalysts p r0duco  . . . .  .I 
~: gati0ns~were made to determine the nature of C deposi~ reac t ion  products that ' c0ntaiff larger  quantities of/ : - 
i :  lion on thet0catalyst. I t  is believed t h a t  it takes p l ace  ~" gasol and oxygenated organic compounds, than do C o  : : 

according the equation 2CO--~C01--~C and 4C0+  . catalysts: Multistage operation o r  recycling i s  t h e  ~ " 
3Fe~Fe=O~+4C. .4. 2-stage operation was performed most economical method; the h i g h e r  the Ha content 
with ia Co catalyst i n  the second stage a t  atmospheric of the gas, the more stages a r e  recommended. : _ : 

:!' pressure. The result was a: conversion Of 86% and a 3355. --~-----. Thermodynamic Expressions f o r  the : 
: .  to ta l  yield f rom both stages Of 135-:150 gin. per-m2:. Formation a n d  Stability of Hydrocarbons: T O M . .  ' .... 
}~ of water  g a s .  :~ : . . . . .  : - ~  • . , Reel 134: Item Ib-1;  Bureau:of Mines Transl:, Feb- : ~ /~ i  
~ :3353. f " : .:[Mlddle-P~essure SYnthesis w i th  ~ Iron ~ ruary 1947, pp, 1-8; TOMReel/259, :item 16 .  : :  :~ :' : - : 
~ Catalysts,  Sept. 9,: 1939.] Transl . .of  German docu-:.: Temperature range for which the  formation of vari- :  i : : :  
! (  -ments ori the Development of I ron  Catalysis for the p u s  hydrocarbons, saturated :: and unsaturated; f r o m  ~ : 
i.: : Flscher-Tronsch Synthesis: Par t  I I ,  1946, pp. 11--21; CO+H~ i s  possible, is determined by consideration of 

TOM Reel 101, Doc. PG-21, 578-NIP. : the f ree  energies of formation of the reactants and 
Reviews historical development of the Fe catalyst, products: Calculations are Carried over' a range of 

I t  is possible to point Out that Fe catalysis, which are pressures 1-100 aim. The conditions'-of thermody- 
properly pretreated with CO a n d  are operated a t  namie stability are applied tO consideration of Con- : : 
slightly elevated.pressures,' ar e capable Of converting densation and decomposition reaeti0ns. ..... ' : 
a theoreticalmixture o f , C O a n d H :  into hydrocarbons 3356 " Thermodynamics of the Fi§cher . . . .  ' ' ~' 

Over• a :ve ry  long period. T b e  total yields Compare Tropsch Synthesis. Tb?~I Reel 1341 i t em ib,-2; Ru :  : : 
Very closely to those obtained f rom'  Co catalysts, : ~ reau =of :Mines Transl., :February 1947, pp. 9-31.; : 
therefore, it  now' appears fe~tsible to replace Co by F e  TOM Reel 259 item 16. ' : 
in the synthesis of hydrocarbons from CO and H:. 
ExcepV for traces of alkali, the new Fe catalyst cou-- Theoretically obtainable yields at  equilibrium for 

-talus no additional material. I t  must, however, be the synthesis of butane and octane f r o m  CO and Hi 
inducted at  approximate atmospheric pressure and were computed by standard thermodynamic methods. 
above 250°: over a period of 24 hr: The synthesis itself The effect of variations of temperature, pressure, and  
is best carried out at  pressures :10-20 atm. and a t '  synthesis-gas composition on the theoretical yield Were 

: maximum working temperatures of 230°-240°~ with investigated. ~ " ~ : :  : 
a synthesis gas containing CO and H: in the ratio of ' 3357. ~ .  Translations Of German Doeume'nts on 
3 : 2. Higher pressures, necessitate higher operating Mathematicui Expressions for Thermodynamic Re- 
temperature, and, with @ater as the cooling liquid, 
heavier pressure apparatus is required. Without r e -  

generation of the Fe catalyst, constant yields of 150 
gin. of liquid, gasol, and solid hydrocarbons per N 
m. ~ of synthesis gas are obtained indefinitely. The  
liquid hydrocarbon products Contain approximately 
6 6 % o f  a benzine fraction boiling below 1SO ° and 20°~ 
at  1S0°-300 °, The content of solid paraff in: is  a b o u t  
5%. In general, ~..t of the benzine fraction consists 
of unsaturated hydrocarbons and ~J.~ of s a t u r a t e d  
hydrocarbons, density 0.7 at  15 °. octane number (L G. 
Farbenindustrie-test en~ne) about 60. The benzine 
can be improved materially by following the synthesis 
with a polymerization of the pr imary unsaturated 
hydrocarbons, dins raising the octane No. to 67; by 
adding 0.7 ec. of tetraethyl lead per 1., tbe  oc t ane  
I~o. is raised to 77. : 
3354. . [Middle-Pressure SYnthesis With I ron  

Catalysts.] Transl. of German documents On the 
Development of Iron Catalyst for the Fischer- 
Tropech Synthesis. Pa r t  II. 1946, pp. 21-2~; T0Xt 
Reel 101, Doe. PG-21,57S-NID, 
This summary was made some time after September 

1940, when plans were  being made to modify t h e  
: equipment for use with the Fe catalyst at  temperatures 

below 225 ° and pressures not above 10 atm. Certain 
factors influencing the synthesis at  lower temperatures 

lationshipe and the Calculation of Yields in the 
Fischer-Tropech Synthesis. Bm'eau of Mines 
Transl., February 1947, 78 PP; TOM Reel 259, item 
16. 
Report consists of 4 translations of  Technical 0il 

Mtssion Reel 134, Doenments Ib-1, Ib-2, Ib-3 ,  and 
Ib-~,  identified, respectively a s :  ThermodY~aml e 'Ex-  
pressi0ns for the Formation and Stability of H y d r o -  
carbons, S pp.; Thermodynamics of the Fiseher- 
Tropseh Synthesis, 23 pp. ; Calculation of Gas Con- 
mlmption and Syntbesis Course in the Hydrogenation 
of CO, 3S pp. ; Calculation of Yield for Higher Hydro- 
carbons Based oa Recent Methods. 9 pp. 
3 3 5 8 .  - - .  Winkler Method of Gasification. T03I  

Reel 118, L U I I  84; Bureau of Mines Transl. T-400, 
Aug. 14, 1947, 6 PP; TOM Reel 274, frames L095- 
I,I00. 

Theory and operation together with operating data 
are  presented. This process permits the gasifleatiou 
of a wide range of fuels with maximum efficiency. 
I ts  specific gas production amounts to 1,000-4,000 m. 3 
per mY of cross section of the shaft per  hr., as com- 
pared with, a t  most, 800-1,000 m. a i n  the modetax 
rotating-grate gas producer. I t  has the further specific 
advantage of permitt ing the production of various 
types of gases, depending ou the choice o f  gasifying 

a re  presented. .4. very active catalyst must be used, agent and the style of operation. A diagram is shown. 
~suctr--as~.~an :be obtained--by-precipitation: from- an- 3359~T~v_~c~x~ S~ [E~:0iut|0n of Surface A~eg o f  
:Fe-salt solution, having added thereto a promoter such Fischer Catalysts During Reduction.] Compt. 
as  1% or less of Cu and about 02~3% of nikalL 
Proper induction of the catalyst is required by using 
CO-rich gases a t  low pressures and a higher-than- 
synthesis temperature. The synthesis temperature 
Should he carried out a t  a maximum pressure of 8-10 
aim.  and with n H.-rich synthesis gas. Under such 
conditions, conversion takes place at  lower tempera- 
lures. For  example, with a gas mixture of CO: H-. -~- 
1 : 1 0  conversion took place a t  130% and, a t  140 ° , i t  
amounted to 3S% with a gas contraction of :L2~ ; wi th 

rend., voL ~---W, No. S, 1948, pp. 478-180; Chem. Abs., 
vol. 43,1949, p. 27. 
I t  has been shown by other workers tha t  interaction 

between Ni or Co oxides an d kteselguhr used as cata- 
lyst support occurs to some extent. Visser and 
de Lange found evidence for  the formation of Ni 
hydrosilicate bonds by X-ray diffraction studies. 
Data  are  presented in this paper for  surface area 
changes of a Ni-kieselguhr catalyst on heating in 
vacuum and reduction: 
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! - . .  : .i, o ! '~  '. Weig~ . . . . . . .  : ~:~ :. ':::~esre idnetwer~ined, a f t e r  d!fferefi~ t h e r m a l  t r e a t m e a ~  
: :::~ ::': :i: ~.:::Treatment i~ : -gUt  after" e t ch ing  i n Na,CO, dens i ty ; . aa  

.... . . . . . . .  : ' : .  ;: ::-:=." :: : l ~ ,Pe~  :m: " :6r : '  : ' w i t h  a c i d s  h a d  a p p r o x i m a t e l y  : ~ 0 %  ~ r e a t e r  : ~,~ , ,  
: :: : :: ~, : .  : !'.~ ':.: :- , ~: : of~ta~st : : gm'oPflg : : :  S u r f a c e  t h a n  the r a w  kieSel~,hr :  ' ~ % ~ o - ~ , ~  r~ec~ 

: ,,~.3 : :::: ~ ] .:' .~ . . . .  N a , C 0 , : ? e d u c e d  sl ightly:  t b e  su r face  a r e a  :el th,~ ~,~ 

- : The  a u t h o r  :-' . : ;  '~ : .  "gn'  ce of the r e s u i t s t 0  t h e a t r i c - i t  ' ~ - ~ . .  .: s : p n s t n l a t e  a . l a m m a r  or  m0ntmor l i lbn i t e  : ' : f o r  c a t a l  - - ~  -~-~^~ " -  ~ : ~ ' -  ~ y o f  suppor~ 

-" " g the  he a t i ng  Or redUdti0n:: H 0 w h v ~ r  the  ~' " Susp'ens/o~ of  a n  ac id - t r e a t ed  kieseigni~r (Fi l ter :  
l a m i n a r  S t r u c t u r e  does  tend  to  p r e v e n t  the  co l l apse  o f  Cel)•  i u d / s t i l l e d  H.~0 W a s  snbJeeted t o a n  ul t rasonfe 

' : t h e : p o r e  system~and:~stUter ing.  These  Cata lys tS :a re : :  : t r ea tment :  ~ 9 7 0 , 0 0 0 ) . : ~ 2 ,  f, rac t ions  W e r e : d h ~ n ~ , ~ ,  

i s : e l i m i n a t e d ' d u r i n g  a lka l ine  t r e a t m e h t . a n d  the?-::itemperature:bel0W:~ih0~ht a ~ s P h e r i c : p r e s s u r e ~ t h e ~  ~: : :: ~:: ' :  
~ic su r f ace  :of: the  : subs tance  d iminishes  by: 5 0 ~ :  }: ~:f(}r s t ab le  activity~ a t  • 5007 and: ,300.a tm:: '  t he  cata ' l~St ':::~ : :  ~;: (,: 
app r0aches  tha t~hf  the.drUd e prbduct: : : : .F0rm~tibn:: : :  !,:sh0uld:. h a v e  Up tg ~ 5~::~Ai~0~: ' : Th~ b i n a r y  catalysts ; , :  : / :  :{::; ! # ;  
~hydrosi!icate w i t h  f l a k y  S t ruc ture  s i m i l a r  : t h : t h a t ' : / / ( F e - A l  o x i d e s ) w e r e  ;}n0re a c t i v e  t h a n  ternary::cata: ' -  ~: : : : : .  :~:~> 
o n t m o r i ! I o n i t d i s : r e ! a t e d - t o  the  possibilitY; of:calm#;: ; l y s t s :  ( F e - A I - K  oxides) ;  pr01Jably b e c a u s e / o f  the'-Imi}/.:: ,' : : .  
r i c h ' o f  t h i s : , r e a c t i v e "  f r a c t t o n : 0 f  the  k i e S e l g n h £ . . ~ s o n o u s ~ e f f e c t  of  K*.0: : ': ":}:::: : :/: :::~(: ; :: '!: :.: : . '  : : / : : ' ;~ 
:h:is used as  a:carr ier . .  :The ' c6nd i t inns  of  format ion: : :  ': : :  : :  :TZ~LF~<E gee  abs  ~ 389, 2230 :: }: ~::: : :.:'~ :~" : :  : : : '  
ydros i l i ca tes : in  t he  cata lys~ m~ss of  : the  : F i s c h e r  ~ . : . : :  " . : T Z ~ i ~  ' ~ I ! ~ e e ~ b s  1 7 7 3  : ? : . : ' :~  
ass: a r e  d i f f e ren t  f r o m  the: o rd tnary! :c0ndi t ions  of:: ~ :":: ::: ~ '::, : :  . " :~; : :  :':::: ~ - :'~ :~:: :: : 
'+Ua~k,n] =~neh,=~ hVa~n~ni~.ea: , ~ n a a r ~ :  a ~  3 3 6 7 .  TEI~IKIN' ~{ "A,WD KIPsR~£AN S [Kine t ics  O f ,  : : .  : 
~ h e r l e  n r e s s h r e  a n d  t~mnera tu res  a s  l o w  a s  2"00 ° ; Synthes~s a n d  Decomposxton of  A m m o n i a  on-Va z o u s ,  ', ',, : / 
" r ~ ' m o s ~ d  d i a l -S t  : ~ . . . . .  ' C a t a l y s t s ]  J e U r  P h y s  C h e m  ( U  S S ( i n  . ,~  t e a t  r y c  y . :  . : - .r : :. - .  .? * :  i , ~ :  : - 

~ m ~ , Z ~  T ~ e  a ~  i Q i $  i 9 i 9  ~ 1 9 ° 0  i 9 ~ ' 1 9 ~ 2  ~ R u s s m n )  r e 1 .  21, 1947 ,  pp.  9 2 , - 9 ~ 2 ;  C h e m .  ~bs.~ ~ o  : - ~: -~ 
~ ~ .  . . . . . . . . .  , , '  ~ ' ' =4 ~ 1 9 4 8  p~ :2501  : ~ . . . . .  ' :  ~ -" :  ; :~' i . . . . . 

. ; _. : : .  ~.. :._... '=~.~ . : = x :  : ' ~  : " / E q u a t i o n  fo r  : the r a t e  " # o f  r e a c t i o n  <v- -~P~(P~,~  : i ' :  
-; . ~ b . ~ t , ~  v:•~.~.~.~ee ads  zu~u :zu~;~,.'~.u~:. : :  " : '  2"~et" :=k {~ ~* ~ '~ -- '~:~W~ ~ ~" " ~ p  n ~  ~ha n ~  ~ ~ ¢; = ........ " : 
: ~ z a n %  ¥:  G-, ~..WD Smonov, N.V. :  [U t f l~za t ion  ::~ ' t i a l  p ressures  Of N='~[- a n d  ~Nt~ respec t ive ly~and /~  : l ~ : ' . "  :: : -  
::Artificial M a g n e t i t e  as  a R a w .  M a t e r i a l  fbr:the:~ :/::;and ~ a re  cbnstan~::is ' integ~cated by  a s s ~ g  t h e  t 0 ~  "~ ~ : : .  : : : :  : / : : ::  
.epa~atihn (if the  C a t a l y s t  f o r  A m m o n i a  Synthes is . ] '  : p re s su re  to be  cons tan t , :  :The :  e n e r g y  of  a c t i v a t i n n  i s :  : ~ : ' 
u r .  Appl: c h e m .  (U~ S. S .  R . ) ,  v o l :  11, 1938, p p :  :/ :expressed u s a  funct ion:  of a~ The  bes t  e0mposi t i0n of  : : : .' : 
6~t=-1070 : ( i n  F r ench ,  p~ 1070) ; C h e m :  ~ Abs : , :  voL : the  g a s : m i x t u r e  is•  given: bY :P~:P,=3~. ':  T h e  above  = i :  : 
; 1939,-~9. 4386,:  .... : : = ::.::::: : - equa t i0h  is~ va l id  :only When t h e  sy s t em i s : n o t  too  f a r  :-=: :::::: .=:, 
a~aet i te:  w a s  p r e p a r e d  fr.om ~commercia l  F e  (con-  : ' rem0~:ed f r o m  the  ectul l ibr ium s ta te ;  :Va r i a t i ons  o f  the  : : : : 
ng  C , o  12 ;  SL 0.00 i and~Mn;  0 .05%):bY  ox ida t ion•  : adsorbed  amo{mt  o f  :N~ ~may cause  t h e  dee0mpas i t ion  : ' : :  ::: 
: })= a t  1;470°-r1~90~: T h e  magne t i t e  :~bta lned w a s  :: ::: o f  N ! ~ :  to be: ' a : z e r o - 0 r d e r  r eac t ion  ~:at:=ver2 l o w  N H ,  ~ : : :  
d w i t h  A h 0 = : a n d  I~N0~ a n d  t h e . m i x t u r e  Was :used :  ~ Concentrat ions.  : Cbns ide r a t i o~  of  ;eRrl-ieb ex~geriments : ::: ~.: :::: 
~he p r e p a r a t i o n  of c a t a l y s t  by electri~ fusiom~ T h e .  : s h o w s  t h a t  the equa t i0a  iS va l ld  f o r  va r ious  Cata lys t s  ~: : 
~ity~ o f  the- c a t a l y s t  o b t a i n e d  w a s  h igher :  than:  that: : : : : -  ~(Fe.-Mo :W', U, c e  :~zn.::Os R u ,  cu~= a n d  :Pt) ,  t h a t  -. := : : : :  ~:=~ 
a r ed  f r o m  theconeentratesof:UaturalmRgnetite; usua l ly  is  0:5; :and t h a t : t h e  aCtlvat i0n :energy i s : a lmes t '  :-::: 

.... " " ~ - ' -  :: One (12%OftheinitiaI'welghtofthek/esel ~ r ~ e U  :, "~'?~ ~ i a e  p repa red  as  basra  c a rbona t e s  o f  t he  ac t ive  me ta l s ,  a n d  . . . .  . gn  ) as a ~ ~ .=  
H = O  a n d  CO~ r e su l t  f r om the i r  decomposi t ion  : ~ :::~: . : s table  d ispers ion  the  o the r  remained  prec ip i ta ted  on" : : , ~ i a i n m  

: : ::3360~:. ~--U'Z:_.: [P!tgicd: and  !Ro!~.~0f Klese lghl~r :as  suP~: t h e  b ° t t o m  .of:the Vessel~: The  specific Surface,  deter-: : :~ : ~ i t h  ~ 
,. : : :  p o r t  ~Z ~ ' lscne r u a t a l y s t s . ]  Compt .  r e n d .  vol.: 228 : : . :  mm.e~. P ~  aosorp~lon: o f  N~: at: ~1950, O f  t l{ed ispersed  ~:: : . : ~ n i x e d  

:~ . ' :  ~'~#~, PP. :1,644-1 646;:  Chem..  Abs.  vol.: 4 3 : 1 9 4 9 ;  p.:~ ,£racEmn~was 40m~ : p e r  g i n ,  t h a t  Of : the in i t ia l :ac id= ! ~ . f 0 r  the p repara l  
. . . .  :.: ~ ~,830, :~ ~ ......... :- :~ ~ : .:: -~ ;~ - :~. : ....... ; '  . . . . . . .  ~.. - x r e a t e d : ~ ! e s e l ~ l h r  27:m.~ . p e r : g i n .  Bes ides :  t r ea tmen t  -: '  ~:  :~LZ~:activlty' of  the-, m: t h a t : : : : -  : (Fe.-Mo, W ,  U ,  Ce; '~Zn. ~ 0s, :  R u ;  Cu~: a n d  P t ) ,  t h a t  a - "  : : 
.... : : Three  C0iiimercial k i e s e l g u ~ r s - ~ r u a e  Filter:eel ac id  :' : : w i t h  a: 5 ~ H ~ 0  :solution: o f  Na-.CD~ inv01ved:losses in:: ' :  ; ~ r e p a r e d  f r o m  . . . .  :net i te  : t~suall~-is 0:5: a n d  that : : the aCtlvat io n : e n e r ~  is: a l m o s t ' :  :-::: 

, t r e a t e d  Fi l te r :Cel ,  a n d  c rude  Hvf lo-Su-er -Cel  ' ~ ,  r : .  ~ welgn~:oz~:'l'U:and~le:'5~,/respectively- Examina t i on  : :~ : :~ .~his  iS e x p l a i n e d  by : t h e s m a R  a m o u n t  of :S iO~. in  t h e  : - : independent  0 f i h e : n a t u r e m f  the  ca ta lys f . : . :Th i s  p roves :  ~ . ; :  :. =:, 
: .  Subjected t o  t h e r m a l  and  alkaline~ t r e a ~ e n ~  a ~ d ' ]  e e;: . : unde r  the  e lect ronic  microscope  re~ealed an extensive : : - : ~ : : ~ a r t i f i c i a l  magnetite...Theactlvit'y'Of:catalystprepared -: t h a t  the r e a c t i o n : m e c h a n i s m  i s  ident ica l  o ~  v a r i o u s :  ~-: ' / : .  

• i a  w e i g h t ,  d e n s i t y  a n d  Sneciflc s u r f a c e  : ~ , - o  ~ a  t?~s~=' fl°ceulent:  a p p e a r a n c e  f o r  ti£e d i s p e r s e d  fras t ' ion:  and . .  : : ~ : f r 0 m  a n  a~:tificial magne t i t e  a f t e r  hea t i ng  a t  625 ~ f b ~  ca t a ly s t s :  The  r a t e ' o f  syn thes i s  should  depend  o n  the  : ' : ,  :" 
maned; As the resnlt of such C0n.~|d~rnf{nn~' t~a ~ a , ~  0as~derablyless so for the same fractiou treated with :"~,~8 hr. in the N.--H~'atm. was changed as follows The. degree of uniformlty of the catalyst' surface n7 refs. 
tiv~ty:0fakieselguhrma~bedefin-~-~-~°a~.-~,-~':. - c a r b o n a t e  "5:heprecipitatedfractionhad~s)ecifl-d'r- • ~act ivi ty  c o r r e s p e n d m g  to 400 ~ 450 ° ~{nd el75 ° de  -~ 3368 Ts~[KIN ~ i  AND PYzHEv ~" Kine t i cs  o f  the :  
capable  of '  be ing  d isso lved  w a x m  in  a 5 '~ - ^ ' u  * ' -~  ~ f ace  of 1~ . .  m. per  g i n :  and  a 10ss in we igh t  bY:the : : ~ r e a s e d  b u t  t h a t  Correspondin~ to 500 ° a n d  :52o ° m -  SYnthesis of  £ m m o n i a  on P r o m o t e d  I r o n  c a t a l y s t s ]  : 

: : .Na-.CO,: w h i c h  diss01ves the  a m o r p h o u s  ~ ~ r y ~ n e ~  carb°n.a-[e t r e a t m e n t  9 f 9%: The  p rope r t i e s  w e r e ' s l m i - : :  : : ~  creased. 9 r e f s :  : : : : .  :' : :  : : : ' J o u r .  P h v s :  Chem. ( U . :  S:. S. I t s ) , :  vol. 13, 1 9 3 9 ,  p p . : :  . :  : .... 
tar ~o Enose or a kmsel~ouhr u n t  n o divide{1 s l h c a  T h e  eflicmne ~ t ea t ed  w~th amd mind l a  v ~!  ". " " ."  . " Y of  t he  k i e s e l g n h r i n  : a :  :u l t rasonic  treat~me ~ ' - - -  _ ! : " : " . The ~ : " ]~ t836S:  . [S ider i t e  :as a CatalYst  f o r  A ~ ' :  i851-S67; 'Chem.  A b s ,  o l .  34; i940~ p. 651. ,  ' :~: 

~:k~cner c a t a l y s t  zs ::linked to t h e  q u a n t i t y  Of r eac t ive '  ~l~^ D . . . .  ",. ,. n ~ ,  mas ,~n~ru ,  shes: f u r t h e r  proof  o f :  ! ~ .  SvntheSis.]  ': J0ur .  Appl .  c h e m .  ( U . S . S .  I t : ) ,  vol. 1-'2, Fron~ expe r imen ta l  d a t a  on the  :Synthesis.  a n d  de- : "~ : : 
:, ~ * ~ e u ~ n a ~ : t m ' t m l l y  c on tm ns  or  w h i c h  i t  is  poss ible  ~. : s~ca"~la~°~oc~Yu~net%cm~antmeenwtit~ f k tese lguhr  of a :  ~ : :  ! 9 3 9 ,  PP. ,1769-!774 ( in  F r e n c h , :  !~ ' 74 ) ;  Chem. , i composi t ion  of  Nt~: t e c h n i c a L F e  ca t a ly s t s  p r o m o t e d  b y  : 

.... g y n m d  t r e a t m e n t  a s  we l l  a s  to t h e  r e a l  • : - q " pp ~ ' : h a b r o a d  specif ic  t ~ : -  Abs. vol. 84 1940 p .  8,188. ' : - ' kl~0= and  K~0 a t  400°-450 ° a n d  l a t i n ,  p r e s su re  a n d  :: 
" Sutfface of  th l  s : reac t ive  silica. ~Phe f o r m a t i o n  bf h y d r o -  s :r /ace~da~are~ah? r e a c t i o n  w i t h  ~ 'a- .co~.  S u c h  a :: :~. B a k a l  ( u r a l ) :  s ide r i t e  C0ntained FeO 38.50;  :FeiO,, ' :  : : ~ :  N~ ra t ios  of 0 . 5 ' n P t O  8~5: the  r a t e c e n s t a n t s  a r e  : ~ .::' 

. . . .  . ~_. . .~ . . . . .  . • , act ,  be p ro :  . ':UU:rnsnn~A tr,.-~.----* . . . .  " . . . . . .  P :- : "IU~'~..6O. AI:0~, Z . -0  S*0=, - .S0;  MgO, 1 3 . - v , : C a 0 ,  0.9-,~ k = l . 0 ~ X 1 0  .a t  400 a n d  ~.78 a t ' 4 o 0  . T h e r a t e  : o f  ' s*licates: w i t h  fo l i a t sd  s t r u c t u r e  c a n  in  f ~ : os t  p~r t  m the  dis i~ersed hase  of  ::~ .~ o 9 . ~ .  9 . " " • o ~ ' : - o 
• in_°[. ~1 ° m ~  D$ this  type0E S U l C a .  : • : :  : , .: 336-3a~- ' :  : -~ '~=~L~ : . : : ~|~.~ c 0 . 3 s  70" As none"  P.0 .001:  s 0.12 ( a s s u l f a t e )  a n d  : f o r m a t i o n  0£  XH~ i s  g i v e n : b y  v--k~P~_(]~. . / l~m~)~ : ~: 

~'::: ~ 6 1 .  [ :}naloglss  of  T e x t u r e  B e t w e e n  A e t i w :  : ~ o a . . ~ .  :~textur e a n  d s U r f a c e 3 . r e a  o f  Kiesel :  : : ~ I ~ 0 ' ,  1 . 1 5 % .  T h e  s~-ntt~esis of  N m  w a s  ~t temp~ed a t  . wi th :  a = 0 : 5 .  The  de t e rmin i f i g : f ae to r  i n  the  f o r w a r d  ~ : 
: a t  edMontmordlonztesandCertainChtalysts.] J 0 u r .  ~Uu~S:~z~erl~¢~rmas..Trea_~ments~ Clay  :~linerals ' : ~ n o r m a i  p res su re  a n d  u n d e r  300 a im.  T h e  sample  0 f  proeess is the rate of  act ivated adsorptina on the N~-free 

.cn~n. pn:ys:, voL 47, 19~0, p p .  244-252 ;  Chem. A b s ,  4~-~., : . . .  ~, ,v~)~ pp. }~5-!~0;  Fue l  Abe. ,  1952, abs. ~ideritecontainingferrous0xidewasinactiveat u tmost :  su r f ace .  F o r  t h e . r e v e r s e  process ,  t h e  r a t e  o f  N I ~  . . . .  
~:OL 44, !9~0,  p. 763~. : : . ~ u .  , .~  .... : : ~ ~ i  ~ pheric pressUre and  0nly  s l /gh t ly  ac t ive  a t  3 0 0 ' a t m , ,  desorp~ion i s  t h e  r a ~ e - d e t e r m i n i n g  f a c t o n  F o r  t h e  
"~..asorpti0u r e s u l t s :  a r e  Sumnlar ized .  ~kdsbrption : :  ~ r ° ~ p e r h e s  o f : r a w  a n d  ac id- t rea ted:  Fi l ter-Cel  and ~ ~vhile s amples  eon ta /n ing  t h e  c a t a l y s t  i n  t h e f o r m  O f  complete p rocess ,  t h e : e q u a t i 0 n  :: : . : : 

s t ud ie s  w i t h  N.- a n d  h y d r o c a r b o n s  Were made  Of 6 r~yno-~uper-Cel  cha rac t e r i ze  the i r  ab i l i ty  to  combine ~ \  ferr ic  oxide  w e r e  more  act ive.  The  h i g h e s t  ac t i v i t y  : :~,~. /~ ,  ,. ,,~.. ,~L~.. ,Z,.-- ~ r- ~Z~.~ / ,~.~.  ~ 
F i sch  r " w i th  the  0 th  r . ~ : • , . . . . . .  . . . . . . .  u ~ m - , . , . = ~ . ~  ~:/~ ~m~ - ~ - ~ , ~  ~ ~ ,  e -T ropsch  ca ta lys t s .  T h e  10ss in  w e i g h t  the  ~ : e c o n s h t u e e t s  of ea ta lys ts .  T lmir  de~ree ~:~ was r eached  wi th  a c a t a l y s t  con t an !mg  the  F e m  the  . . : • 
dens i ty  a s  de t e rmined  by :He a n d  t h e  s u r f a ~  ~ r ~ , ~  of " ' reac t iv i ty '  w a s  de [ t r a i l  led and  comnared  w i th  s~e- ~ \  form of Fe ,0 ,  15 refs  : ho lds  b o t h  f o r  the  e x p e r i m e n t a l  d a t a  of  T e m k i n  a n d  

: a~e g~ven f o r  t h e  fo l lowing t h e r m a l  t r e a t m e n t s -  D e  = c fie s u r f a c e  a n d  a p p e a r a n c e  in the e lect ron microscope ~ : /  3 . ~  , P P ~ a i x  y f'~ SIDOR0V N ~f': ~h'D ~P~'LENKO : p y z h e v  a n d  f o r  t !mse of o the r  au th0 r s .  T h e  a p p a r e n t  
~orl~n~oaunder , a c u u m a t 2 0 ,  d e s o r p h o n  unde r  v a c u u m  :: DeenSit~ies^_a=n,~! :a,d~0rP~ m n  lsotl~erms Of .N a t  - -19o" [ :  K. B [Effect  Of t h e  Conten t  of A i n m m n m  Oxide  m energy  of ae twa t .mn  fo r  cNt~. f o r m a t i o n  i s  ~ ,14 eal  . . . . .  

: . . . . . .  , a~!u r e u u c d o n  a t  450 ° a n d  deso rp t ion  u n d e r :  . . . . . .  , u v \ ~ m m ~  .e:<perimentally a n d  su r f aces  c a i r n -  ~ d  the I~'on Ca ta lys t  f o r  Synthes i s  of A m m o n i a  U p o n  I t s  a n n  zor decomposi t ion  -~-~u can  pe r  ram.  : ,  ; 
vacuum a~  16u% I n  4 cases,  t he  r educed  c a t a l y s t s  , ~ e u  uy~me me[noes  of  B r u n a u e r ,  E m m e t t  and  Teller. ~[~ A c ~ v i t v  a t  A tmosphe r i c  Pressure . ]  J o u r .  Appl .  3369. T ~ 3 [ ~ x  M. L K~zn~[x~" -S.  A~'D L~: 'Y2~OVA, - 
e__x~btte~much ~'n:eater su r f ace  a r e a s  t h a n  the c a t a l y s t s  Amte~sCk b y  hot ,  n ~  ~ a . C o  , s01uh0n,  ~vhteh w a s  :used t o  ~ Chem. (U.  S. S. R . ) ,  voL 13, 1940. pp.  823=830 ( i n  L . I .  [F low-Ci rcu la t ion  M e t h o d  of I nves t i ga t i on  o f  
su°j~.~e~! o m y  r o a  v a c u u m  t r e a t m e n t  a t  20* o r  150"2 ..... , ,  ~ure:~ne : r e a c n v ~ t y , "  h a d  no t : t he  s ame  effect  fo r  ~ . .  F rench '  o. 830) • Chem.  Abs:~ Vo1.35, 1941, p ,  2 2 8 7 . :  : : the  Kinet ics  of  He te r0geneous  Ca ta ly t i c  Reac t i ens . ]  : : .: 
-~esmta a r e  t a b u l a t e d  f o r  t h e  s u r f a c e  a r e a  of  the  s u p - :  :' a u  s a m p l e S - .  ~oss  o f  ~ilica, :brought a b o u t  b y a  smal l  ~ f ' b ~ m i ~ , l  t o m ' s i l i c a s  0 f  Ntt~ ca t a ly s t s  were  F e o ,  : :  D0k lady  A k a d .  N a u k .  S .  S. S. I t . ,  vol. 74, 19~0, pp.  . 
p o r ~ a n d  the  sul"2a_ce a r e a  of  the  c a t a l y s t s  i m p r e g n a t e d  paru  o~ m e ~ e s e l g u h r  d issoh: ing  in  the c a r b o n a t e  solu,  ~ F~()~-:%lT()a-an~- K-.-0 resnect ive lv  ( '[) 32.05 64:40 ,  7 6 3 - 7 6 6  ; Chem. A b s . ,  vol. 45,:195I,  p. 2 8 ~ 4 . .  : :- 
~n~;n ~e~e~suP~P°5~.bef°_ r e a n d  a f t e r • r e d u e t i 0 n  for  k i e s e l -  s~nf'ac~a,s~ near~y proport}~onal t o . t h e  /n i t i a l  spec~c  ~ 3 ~ 5  " a n d  ~ 0 q , "  (2) 2÷.75 ~6~3.00, 9:2g, a n d  0 ~ , ;  (3)  T h i s  i s  a n  a d a P t a t i 0 n : 0 f  the  idea  o f  :Denbigh, s u b -  : : :  .... 
s ~  - ~ $ = ~ v u  m m e  x m l o w i n g t r e a t m e n t s -  T r e a t e d  . _ . .~ ~-~ .itml)les. .Lne  specmc  s u r f a c e  o f  a rm-  ~ : ) ~ "  A a ~ ,  Oe'o).~ n, ,d o ~ '  (2~ ~.~-m o~gn  6 ~ n  a n d  o o , , , a , ¢ , ~  , , e ~ , i ~  h v  H a m m e t t  fo r  homo-~eneous re-  ' 
,~.~[~nin%ral nc!ds ,  tmt rea t ed  - suppor t ,  t r e a t ed  ,,=tth .5% . ~ea~e~l~fli~ter:Ce!+fellfr°m - , - 1 4  m: pe r  gin.  bu t  a f t e r :  mE 6 % ;  (~) 20 .40,71. i0 ,  5.20, a n d  2.94~Y~ ; (6) 20.30, 52.70;: ac t ions .  The  r e a c t i n g  gas  is  a d m i t t e d  to the  c a t a l y s t  : 
"2.~._?-es~ur~aceareao~theca~.lystswasgreater.s'~i-~v~_-~::~:~a~2x=c~uue ~'dterFCel w a s  ~niy ~ 2~.00, a n d  2 .50%;  a n d : ( 7 )  14.50, ~ .60 ,  39.60, 2 .10%.  : zone  a t  a cons t an t  veloei ty v;  i s  m a d e  to c i r c u l a t e  : • 

.... ~ e ~ r + Z a e 2 u p p o r t s :  T h e  ~ n ) t m l s u r f a c e  a r e a s  _ e ~ u ~ d e ~ a r ~ u ~  ~ n  ~_,ae ~s~case : , . the  t r e a ~ n e n t  had  ~ The  cataly~.:ts we re  ~reLxt. r ed  by fus ion ,  o f  m a g n e t i t e  : : t h ro ,gh  t h e r e a c ~ o n  zone ,  a ~ d ' i s  l e d o t ! t  a~ .exact ly  th  e . . . . . . . . . . . . . .  :=..::: 
• - : - - ~ -  . . . . . .  ::_:.., ~: .~ ~- , , : - :~y . . . . . .  ~:~mca=w~m-iarge~Ir-  .......... : l ~ " w i t t {  &L-0~ ~dw/th-&l-(J;~dKh'O~-:iK~ti~edldcti:ih-~filr: ....... velhcit~; v:- ; Prb-~=id~- the  -~-e~loc~ty o ~  ~Iie c~rcuIa~on 

u~e c a t a l y s t  a ~ e r  reduc t ion  T h e  di f ference b e t w e e n  - ~ =  ~ = ~  u y  m e a m u  ~ : ea tmen t . : i n  the  Od case  the ~ :  .~.~^* ~ +: "by ~ "  ~ .+ . ]~¢e~  . . . .  e]~ea~-m'~.~f] . ~ e S  . . . .  ~ -h .n .~b  ~ha ~pnpt - ]nn~£n~ i~ Ver~,-mueh ~rea te r  t h a n  the  
t~oeatotsl adsorp t iOn  o f  N, a n d  CO a.t - - 1 9 5  ° w a s  u t i l i zed  : t ~ e V ~  ' b u t . l o w  su_rfa _ca s , l i c a  remove d b y ° a l k 2 ~ e  . . . .  ~ volume "vn~o~i~lo~ ~'.--I-I.-gas ~ i x t u r e  ef  15,000 I. p e r  h r  r veloci ty  v of  inf low a n d  out f low:- the  v a r i a t i o n  o£ tl~e : 
i n ~ y - ~ % ~ - ~ u  o ~ e g ~  ~ . o s e d  a t  the  s . ~ -  d i v i n e d  s ~ ' ~ ° ~ £ ~ o ~ ' ~  ~-~ ' ; ?~Y°~ . lY  to ~ . ~ n ? , ~  ~ p e r .  L of  eatalys~ a t  310°--500 °" f o r  the l a s t  3 c a t a l y s t s  composi t ion of  ~he r e a c t i n g  g a s  in  each  s ing le  p a s s  m :  
. ~ ^ - ,  :~  ~ a ~  §zven z o r e  c a t a l y s t s .  The  f r a c -  ~ o r s ~  , ,  a% ~ ~ p ~  u~ ~ e r - w e i  r rea~ea w~m : ~ a l s 0  a t  a vo lume ve loc i ty :of  ca s  m i x t u r e  o f  2 000, 5,000, : negl ig ib le ,  a n d  t h a t  ~composition c a n  be  t a k e n  n s  s t a ~  : / 

. ~ g o z  s u r m c e  cove re d  ~y m e t a l  a t o m s  r a n g e d  0.3~-0.65. : ~ r o ~ ' ~ h ~ s e ' ~ f  a ~ l * ~ n e ~ a ~  ~:alCO~ ar;e v e r y  ~ e r e n ~  ~ ~ -  a n d  10 .000:  I u  a l l  Cases', a c t i v i t y  decreased  w i th  a n  in -  : : t i o n a r y .  A check  is  p rov ided  b y  sp l i t t i ng  the  o u t g o i n g  : 
r 'TCI_.-ZV'~?" !~:~ese~guhrs o f  t h e  Type  Uti l ized a s  : :a lone  T h e n ~ : ~ . ~ = ~ e ~ ' u ~ w ~  m ~n~a. era~..a~nm~_ : ~ C r e ~ s e o f A h O ~ e o n t e n t .  A m l n i m u m a m o u n t o f A l - - 0 ~  , g a s s t r e a m i n t o 2 p o r f i o n s ! e d 0 u t o f  t h e s y s t e m  Jus~ : :. 

~2ppor~ ~or^ ~ a r ~ y s t ~  J o u r .  ca i rn ,  phys. ;  voL 47,  a l0n  = ~  ,;~-,*~..=~-~_~.[~ o~ ~ e r : ~ e t  t r e a t e d  ~y ~ , , ~  ~ n e c e s ~ n r v  f o r  t h e  s t ab i l i za t ion  o f  mic ros t ruc tu re ,  a n d  : b e f o r e  a n d  a f t e r  the  c a t a l y s t  zone,  w i t h  :th e s u m  o f  t h e  : ..... 
.t~.~j, pp.  2 2 9 - 2 3 2 ;  Chem. Abs.  , voL 44, 1950, p .  7635. CeL y , ~ = : ~ =  ~ ,~=r=n~xrom ~ a s o f  t h e  ~mtmI F i l t e r -  ~ a c t i v i ) y ' o f  r e d u c e d  F 6 i n  the  1~ t ,  . ca t a lys t  s h o u l d  b e  2 ou tgo ing  gas  s t r e a m s  e q u a l  to  v¢ f u l f i l m e n t  o f  ~ e  
F o l l o w ~ g  p rope r t i e s  o f  r a w  L g ~ .  b ~ o = = ~ .  : , ~ .  ~, ~ _ ~ , ~ # ~ e ~ u n e n v  oz l e ruae  ~ e s e I g u h r  causes ~ d ~ t = ~ , ~ , , ~  ~v t ~  ~ ' n r t ~ n ~  ~nr] i f lnns .  "Ph,.m'. ~ a c o n s t a n c y  o f  com~oslt iOn i n  e a c h  s ing le  p a s s  ~s m d i -  
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o f  the  ou tgo ing  gas.  The  m e t h o d  w a s  applied to the  The  ac t ive  s u r f a c e  of the supPor ted  ca ta lys t  lost  5 o 
synthesi  s o f  NH~ f r o m  a s t o i ch iome t r l e  N~-~3H~ g a s  of i t s  efficiency a t  500 ° C "~6% -~ ~.ao ~ % - " i !  I~ 
~ X t ~ r  e ' on 1 ec. of a syn the t ic  1 ~  ca t a ly s t  a t  451 , . . . .  " . . . . . . . . . . .  ann  75% a ' :~  !~ 6 5 0 .  A f t e r  severa l  hours  use  a t  the  las t  t empera tu r~  : : : ! ' i l ! E  

m ra tes  o£ c i reumt ion  of  360--500 1. g a s  per  hro, a n d  i t  lost 39%. The  dimensions of  su r f ace  for  the  Same " ' 
var ies  oe tween  about  9 and  110 1. g a s  (STP)  p e r  hr .  quant i ty  of  me ta l  ca ta lys t  deposi ted are  determiued ' : - 

t~nth U = v o l u m e  of  g a s  f l owing  in a n d  out pe r  u n i t  by c o m p a r i n g  them ~o a s t a n d a r d  s u r f a c e  magnified and • J 
e, c = c o n c e n t r a t i o n  of t he  p r o d u c t  i n  the to ta l  out-  photographed  by  t h e  electron microscope. - ' - -  

g o i n g  gas,  W = v o l u m e  Of the ca t a ly s t ,  ) ' = f r e e  f r a c t i o n  
3373. TEaRES, E., A~O PONORACZ, A. R ' :=~ [~ [ eaetions in  the•  i;=~ 'ii~ of  the  ca ta lys t  vohune. The  r a t e / ¢  of  the  reac t ion  can  B la s t -Fu rnace  Equi l ibr ium.]  Ztschr .  Elektrochem.; (; ~' ~ 

be expressed by  ~ U / f W ,  or  i n  t e r m s  of  t h e  p a r t i a l  col. 2~, 1919, pp. 386-407 ; Chem.  Abs.,  col. 14, 1920~ :: ~ 
pressure  p~." of  N H ,  in the  i n i t i a l  gas  m i x t u r e ,  p. 019. 
p A ' U H W ,  or, on account  of  t h e  ins igu i f i ean t  vo lume  • 
change, r = p A U / f W ,  where  P ~ p a r t i a l  p r e s su re  of  Revers ib le  r e a c t i o n  rep resen ted  by the  equatio~i 

' :  ~ in the  Ou tgo ing 'gas .  T h e  p r ev ious ly  es tabl i shed  Fe~-C(A~FeO-{-CO has  been s tud ied  and the  ~e~mUi':::: i i~t 
Temk2n (abs.  3367) kinet ic  l a w  :Car the  ca ta ly t ic  syn-  l ibr imn ra t io  of  the  gases  de te rmined  a t  tempera~ ures-!~ ~;a~ 
thesis  of NH~, r=l~,pH(pH~/p;4~)o,~_~(pA~/pH~)o.~ 550~-950 ° by  approaching  the  equi l ib r ium f r o m  both:!~ ~b~ 
(wi th  the exponen t  0 5 val id  f o r  t he  pa r t i cu i a r  r a t a -  sides and  v a r y i n g  the  quant i t i es  of  the  s t a r t in  mate-=: 
lyst), gives, to="/~ . . . .  ~.F's(Uo/IV).z'~/(1--x=) w h e r e rials On plottin~ the ratio of the initial, gas gconcerL" !re: 
V-----p/~/°" ,pA'; P=toinl pressure: Uo=U.'reduced to tration, CO~ or C0, to theequilibrinm concentration of:i ~i ~g~ 
0 ° and 1 atm.; k--273fkd0.75~poT(Po=l atm.) i :,me.m~xe~1 gases, t~.-+co, a~ equidorium against the i ~:a] 
•=Yie l d  o f  N ' ~  in f rac t ions  o f  t h e  equi l ibr ium NH~ e q u m o r i n m  tempera ture ,  a cu rve  is obtained, whie ~ i ~  
content  ( ~ 0 . 2 1 0 % ) .  E x p e r i m e n t a l  d a t a  ( U J W = 8 9 6 0  m a g r e e m e n t  w i t h  the restilts of  Sebenek and his b, 
20,000, 46,900, 69,S00, 86,200, 110,000 ml.  gas  ( S T P ) '  worl~ers ann  in a i sagreement  w i t h  those of B a u r  c ~  ~ ! ~  
p e r . m L  c a t a l y s t  per  hr., z = 0 . 7 2 6 ,  0.603, 0.461, 0.388 ~messner ,  shdws  no min imum and  i s  a lm0st  linear':. 
~.~o., u .~oz)  g ive  k(av . ) , . ,12X10~,  f a i r l y  close to t he  : ±~ has  ~)een foun d tha t  the  q u a n t i t y  of  Fe  exer ts  .. ~-" ~!~ 
prewous ly  de te rmined  ~=7.8X10~:  by  the  s imple flow ( lI.uence on the  system; the  pos i t ion  Of equi l ibr inmbelmg ° ' ~ '  
me~noa. • ~ : msptacee s o . a s  to favor  the  fo i :mat ion o f  C O  as the ' 

amount  of  m e t a l  is  increased. An ana ly t i ca l  method 
3370. T~';E~-nA~M, ~[. ,  ANY , T o s ~ ,  T .  L. Reduct ion  and special  a p p a r a t u s  have  been developed for -de-  Ii~,~ of I ron  Ores  Unde r  PresSure  b y  Ca rben  ~Ionoxide. 

: :  Am. I n s ~ M i n .  a n d  ~Iet. Eng. ,  Tech .  Pub .  1134. 1939 . ; :  ~ ; . . . . . . . . . . . . . . . . . . . . . . . . .  

~pect to increas in  w a t e r  g a s  fo rmat ion  a n d  i n c r e a s :  
~g reao t iv i ty  : Graphi te ,  l a m p  black, bi tuminous-coal  
~ke a n d  semicokes,  wood dhare0al,  and  brown-coal  
~kes a n d  semtcokes. T h e  w a t e r  gas  equi l ibr ium w a s  
~proached in the  gas i f ica t ion of  the  wood charcoa l  and  
itnminous-coal cokes a t  abou t  600 ° and a t t a i n e d  above 
)0% T h i s  equi l ibr ium w a s  obtained slowly in  an  
opty Porce la in  tube  a t  600 °. The  br0wn-coal cokes 
~d semicokes  showed no regu la r i ty  iu a t t a i n i n g  t h i s  
uIl ibrium. The  Boudouard  equll ibrium C-}-C0== 
G w a s  no t  fulfilled in  a n y  of these  exper iments°  By  

~ing the  0 s t w a l d  gasi f leat ion tr iangle,  i t  w a s  shown 
hat t he  reac t ion  of s t e a m  w i t h  b~tuminous-coal coke 
tad wood charcoal  was  f r e e  f r o m  secondary reac t ions  
iut t ha t  the  brown-coal semicokes  resul ts  showed  ~/n: 

~excessive and  unexplained 0.. action. The  use  of  t he  
~sification t r iangle  showed  t h a t  the  resul t s  of  H u r r i e s  
~d of  Gwosdz  wi th  wood charcoal  and coke w e r e  f r e e  
.ore s e c o n d a r y  reaction effects, bu t  tha t  t he  resu l t s  o f  

Bunte and  Giessee  (abs. '407). On var ious  cokes showed  
'~ a su rp r i s ing  excess of H=. An a t t e m p t  was  m a d e  to, 
~correlate su r f ace  act ivi ty,  a s  determined by the  h e a t  
'~ of w e t t i ng  of  several  brown-coal  cokes and semicokes ,  

wi th  reac t iv i ty ,  but  there  appeared  to be no d i s t i n c t  

~ E ~ A T U ~  ~BS~R,CTS ~ !  
3373. T~.~u,  A. [Large-Sca le  Low-Tempera ture  Car -  

bonizat ion and  Product ion  of  a Gas Mixture  f o r  Syn- 
thes is  o f  Fuels.]  0 e l  u. Koh te  Erdoel Teer ,  col. 11, 
1935, pp.  815-822; Brennstoff-u .  W~rmewirt . ,  col. 17, 

~-1035, p~, 167-176: Chem. Abs.,  col. 30, :[936, p. 3969°" 
Var ious  pbases  of ope ra t ion  a r e  discussed in describ-  

ing  the  L u r ~ ,  Didiec, and  Fischer-Tropseh processes.  
3379. . Motor Spirit From Coke. Colliery 

Guard. ,  col. 150, 1935, pp. 335-337 ; Chem. Zentralb. ,  
1936, I I ,  p. 785. 
L e n g t h y  abs t r ac t  of an  a r t i c l e  by Fischer  (abs. 962).  ' 

3380. ~ Synthet ic  .~lotor Spir i t .  Coal Carben i sa -  
lion, col. 2, 1936, pp. 159-163 ; Chem. Abs., c o l  30, 
1936, p 7815. , 
I t  is  Uneconomical to produce  less tham26,000 tons  

of gaso l ine  per  yr ;  The  whole  production of coke a n d  
c0ke-oven g a s  can be conver ted  into a gas  su i table  fo r  
s y n t h e s i s  o f  gasoline. C u r r e n t  processes, e s p e c i a l l y  
those used in Germany,  a r e  described in de ta i l  w i t k  
d r a w i n g s  and  plant  photographs .  
3381o - - .  [Gasoline and  Oil Synthesis  F r o m  W a t e r  

Gas.]  Gas-u. Wasse r f ach ,  c o l  60, 1937, pp. 911-913. 

relationship.  The influence .of c a rbon iz ing  temper-  B r i e f  descript ions of t he  Schmalfe ld t -Wintersha l l  
ature, 'gasif icat l0n tempera ture ;  s t eamcou ten t ,  and  t i m e .  . process f o r  m a k i n g  syn thes i s  g a s  f r o m  raw brown coal, 

i o f  contact  of  the  gas i fy ing  med ium on the gas i f ica t ion  and i ts  appl ica t ion to the  Fischer-Tropsch syn thes i s  o f  
gasol ine  and  oil .% flow d i a g r a m  and  a h e a t  c h a r t  o f  : ,. i of fhe coke S content w a s  inves t iga ted .  Var ious  v i ews  

i : ; , :  1Asmp h .  Chem Abs  ~01 ~Eang~ "~ec~ o o ~'  1939' ~ ~:a~nt l ln~ 2 i ~ n ' t e l t ~ t ~ : ~ s ' n f ~ x m l ' ~ t u r e  the, am_aunts of ~.:~" aS tO the  n a t u r e  of the p r i m a r y  act,on of'steam on C the l a t t e r .  : . . . .  

_ R.Mteswtrapidrate_ofreduction .w~.s. obtained.with I~-. = both FeO.and Fe..0,, from w~eS~!t~neth~e*f°rm.ati°n.°f.- :]~i~earbon/zed mater ia l s  does no t follow the water gas for Refined Chemi~Is-] Breanstoff-u~ ~'armewzrt. ..... 
~,~ ~ =~ .... ~u ~UTo Dy uouuling Pressure. With solution is deduced by means of *~2"~.~=-~c v~ soau : |~ equilibrium, the'principal reaction is believed tO be ..... vat.-19; !93~,pp. i~-2v, 41.-~v;-~nem, Ans., ~m. ~±,- - ,, :. 
~ - ~ - h ~ ;  ~ e  ra~e w a s  aooufi ~r~ t h a t  w i t h  pure  H: .  cooelusion, i t  i s  shown that  a t  h i ~ r  ~ ~ y r _ m e .  m ]:::t~ largely, i f  not  entirely,  C-~-H..0=C0-~H=, as  l a r g e r  1937, p, 4084 r , i ' , i :: 
,~3~:-'~)~iu~iepres~sure . m c r e a s e d r a t e o f : r e d u e t i o n  b y  : can probably absorb .considerable ~ua~tPt~'~m~r~es~ e ~ i  nmouuts Of CO are  f o r m e d  t h a n  can be accounted fo r  - ~  Rev iew o f  methods  fro': conver t ing  coals to l i q u i d  : _ : " '  
red~" "" , ~ r y - ~ . - ~ - - x ~ . - .  ~o z o r  m o0sh gas  l o w e r e d ,  : ' a n d  CO. : :  : • : -.. • - .  ,~v~ . . . .  | . , ~  by the  w a t e r  g a s  equil ibrium. 57 refs. . - , hydrocarbons .  . . . .  : : 

Ucuon r a t e  oy ~/_,. D o u b h n g  t h e  p r e s su re  i n c r e a s e d  : ~ 374  ; . . . .  : : "  : : : : : ': : '  ;~'~' " - ": " :" " " ~ ' ~ " v Bin I ' ~ t he  ra te  about  o0%.  S u b s t i t u t i o n  n r  ~ o~- r ,~  . ~ _  __ 3 . ~I~RRss E~ P , ~ z s m ~ E x s , ' G .  HOF.~f ~x~" H K o ~ ± ~  ~ 3375 ~:F.aWZ~ J . W .  [ C o n t n b u t m n  to the  T h e o r y  of  3383. - - .  [Synthesm of  B e n z m e  b. the d ey 
amoun t  of  CO in  bosh ~as  rednef~f] r s e a  o . n  ¢...*~.^ ~ S., A.ND "[',OHR, O . . [ F o r m a t i o n  of  W a t e r  G~s and tba  ~ : the ,Water-Gas  P r o c e s s . ] -  Chem. W e e k b l a d ,  vat. 1 9 ,  I Process.]  Oet:u.  Kohle, ~o1. 13. 193~,.,pp. 3;)0y3v , , . 

Pressure is most e~ec~ve wh~-~p-p~d°~t '$ $ ~ ' ~ I ~  : Behavior.of Bro:vn-Co,tl and Bituminous-Co6-Co~s : | ~  19~, pp. 400~01; Chem. Abs., col. 17, 192"~, p: 1 ~ .  BritiSh Chem.:Abs,, 1.'m~, S, p.  750. : :: : : ::i 
: : redncing- gases ,  r a t h e r  . t h a n  to  those  a~nroach~n~-- and  Senncokes m Water -Gas  Generat ion.]  " Gas u. |~ [ :  Among  some errors  in tile w o r k  of Koini  (abs.  1938) S conteut  of  the ini t ia l  g a s  is reduced to 0.002 gm.  , 

equi l ibr ium comp0sition:" T h e o r e t i c a l  con~(do~-st~.~ , ]vasser£ach.  c o l  777 1934 pp. 5S5-5S7 62S-636 650- " | ~  the:chief  is the  asser t ion  t lmt  in  t h e 2  equat ions  C~-2 per  me ~ by 1st  renmving  the  H-.S Over F e  oxide h y d r o -  
- a r e  discussed . . . . . . . . .  . . . . .  . . . .  . . 67~,, 666-669 6S1=-6S4, 03-706" Chem Abs c o l  29 | ~  H~0=CO.-b2H~ and C 0 . ~ - C = o C O  the fr.xction of  s t e a m  gen'~tin~ the  organic  S eompouuds  over a C u 0 - P b C r O ,  

: : T z - x ~ r  ~R F ~ee a b s  1 5 5  1 ~  : :~ 1935, p. 577. • . - . ' ~  : : "  : : '= " '::; ":: m ~  traasforn'~ed aec0rding" to : the l s ' t  'eqUation shou ld .be  : ca ta lys t ,  a a d  fi~ally r emov ing  t h e  H : S s 0  produced by " 
• " TZXTSe~ x ~  w .¢ ~. . ~  Cokes and  senucokes  f rom the  b i tuminous  coal Uuser  . .  | ' ~ :  equa l  to the  quanh ty  of CO.-that  d i sappears  according  ,means of  F e  oxzde, followed, by .washh]~ w~th a q u e o u s  , - - ' - ,  

, ~  . . ---, ~ .  ~ec a~s. ~-~48- " : F~itz and f r o m  severa l  b rown  coals  were  ~Jrenared at: : | , ~  to  the  2d eqmttion. -.', , ' : . ' K~Fe(CN) , .  Tlie syn thes i s  i t se l f  is carr ied Out a~ 200 ° " : ,  ~ : , :  
"J.v.P~s~r, x .  ~ec abs. 317~. - var ious  t empe ra tu r e s  3OO°-l.)OO o a n d  : -  : ' o n -  .~= " | ~ . . , s v n  • r~ , l  . , , , ~ ; . . ' . ~  W~a~, ,m ~v ,~p~-~ 1 per  a t m  i n  presence of a Nl-Mfi -Al-O~kiese lguhr  : ' 

3371. TF.SMrNAs0V, Y S :~.ND BELE'i~Kti " ~ I ' S  ¢ r x  ~ v  ' s l igh t ly- lower  t e i  per ' t tures ili ~" coRtaiuin ~ I  f% x-fl,~n,-* ~:~ ' fn,~;, ,  x v ~ t . ~ , , , a  , ,,~ 97 ~n ~a.* , , ,  ~ , "  .?~,~ ~ h o ; ~  e ' t ta lvs t  T h e  la t te r  ;s agg lomera t ed  by mLxmg t t  w x t h  
Inves t iga t ion  of  the  S t ruc tu re  o f  t l ie  N icke l  Sk'cletou " iMerck wood ciiarcaiii ialso was  g a s  fled" T~e w a t e r - ~ s  ' ~ A b ~ : " ~ '  =~'~'1"~:;" ",~"~n~/-~'- ' i~ '~ ' :-  .~t~-..~:~, ~ ~ : ' :T ' "  E t  or th0s i l ica te  aml e x p o s i n g  i t  to mois t  a i r  be fo re  

• Catalys~ ] ~  . D o k l  i d y  Akad. N a u k  S ' .  S . . . .  S R;, col. ~n~ analyses. W e r e  u.~ed, to  c'flculate, , the  ext~nt  . . . . . . . .  ~#' ~ t ~ r ,  : | ~  ...... ?"  ~:~'" "~ -~-~- ":.  " . . . . .  ~ " : . . . .  ' :  ~ .  , reduetmn. '  Ordinary~ w a t e r  ~ a s  ( C O  42 ~, H-., 48%)  . . . .  m a y ,  
194C% pp: ~11--413 Chem. Abs co l  44 1950 n'9~.q4 decomposition CO C0- ratio~ a n d  the  watAr ~ - ~  | ~  G a u g e r  and  Taylo[  f o u n d  tha  t th.e am0unt . ,o f  ~=b. b e  used as  the  init ial  g a s ;  T h e  process i s  p re fe rab ly  " . 

" - - " • " B a • • . . . .  ~ adsorbed b5 ~N~ decreases  w i t h  rt.~zn~ t e m p e r a t  re. . - ~ in  St't e the  hydrocarbons  formed b e m ~ '  , ; ~: , C a t a l s s t : o b t a m e d  a f t e r  l e ach ing :ou t  t he  Ni :Ah w i t h .  : o douard e q u t h b r m m : :  s . m l a r  calculations Were ~ ,m,;~ ; . . . .  , . . ; .~a ~ . . . . . . . . .  ; . ~  eh.~e'~o'  m~l~cul~.~ aS  earmed o u t  , g  s .  _ . .  . _ . . . .  ~ :, ~.::: : 
a I k a h  and:Subsequent  se l f  i g n i t i o n  .of the  N i  re.~id.o : . m a d e . f ° r  t h e  theoret ical  s t e m u - C e q u i l i b r i n m  a t  tern: - - - | ~  ~:'~'~..'~ ~ . t :~ . , . - :~ -~ .  ,-:-,~,,;~:~ : : , ~  .~ .~ : ; (~ -~ - ; ; . ~ ;~  removed a f t e r  each.s tage;  ' J :necour~eoz .mere~act~on r 

: consists  of  a n f ix ture  of cubic iNi f t a t t I c e  ~. , , ;~-- . ;  - : - r :  : peratureS: 400° -1  200, with t ~e N. 0 -100% s a t u r a t e d  ' | ~  '~:~": " °  ,.=, a w m ~  ~,r . . . .  ,~.,,, ~,. ~,~ . . . . ;~ , : : . . s  ,~,,~ . . . . . .  m a y  be represented  by 0 C 0 - b l S r ~ : =  ( ~ - . ) , ' r u  r ~  . . . .  
- " " " " ~ ~ " ~ " " ~  ~ =  • i " : o o . " - ,  ' : '  . : : . o r e v e r y  tempera ture  a nvnamtca ,  eqahl~r lum~e~ween " . " 

3.52 A . ) a n d  NiO (~=4 . 15  i . ) :  : I f .  a f t e r  leaching t h e  :" ~t~tahmH~om~u~t 1~00~' ~e:b~ku_mm°us coal  c o k e g a v e  .a I~"  % 0 t h  f o r m s '  iS establ ishei l :  ~: .4. t y p i e a L T = w  c u r v e  : f o r  . . . .  338.4. . ' : - - -U-:  [OI! Procl~mu0~x. F r ~ n  Coal, , I ! s  T ~ h ~  / ,  
": ca ta lys t  is s to red  under  H_-0 t0 p r e v e n t  oxidat ion X -  ficati0n el]st ~ctl'v'~v~'-"~'~,~-"::ra~ u ° s '  an(t tae ~ gas~- : this equilibrit~m can be d r a w e  fro"~ G a u g e r , a n d  TaY-': : * m e a t  an(l :~co~omtcat  ~a!uaxx~rl:on ~ r o ] n a n ~ t t ~ r a ~ . :  : ,  . . .  
: : r a y  ha t t e ra s  revea l  haxfl  ~*n""]: "~rr . ~  " __.~ _~ ' :__~ - .  . . . . .  . . a , ,  ~-e corresponning eqm- i e  ]n~,~ el,~l-n ¢h~r~r;n~" th,~- fie I:ha hi~ha~ f a ~ n a r n f n ~ a ~  ~'ha yiewpoin~. j  Drenns~ou.-u. I~ arlllvWl[t~;:yu~..~ ~ v ~ :  : .." ,~ 

: ' , ~ a  ".~ ,.~. L _ ,  . . ' :  " -~  . . . .  ~ .  ~.v~a a--_.~u, c - -  ~=: l ib rmm values,  and  lower t h a n  w o o d  charcoal T h e  | ~  :=;Z~;:::~"Z':ZT;7:Y^~"~:Y::Y:.'.';?Z~,;~-~'~;.~;~Z) pp S7-92 . :Cbem:  Abs; . .vol  32,  1938, p 6S35. 
: . . . . . .  xue~v m ~ c e  :conStants ~lre d is t inc t ly  lower  " r e m t i v i t w o f . t h e  bituminous.con - ~ " • :. :d , ~ u ~ u ~ u  u -  . . . . . .  °, . ~ : . ~ , ~ .  . . . . . . . . . . .  --,. . . . . . . . .  - - - - -  • ." . ' .  . : . . " " ' 
t h a n  those of  t he  hexagonal  N 1  0i~ B ~ . ; ~  - - .~  ~ 1 ~ ' . ,  i n e r e a s i ~  - ~ - h , , ~ , . , ~  ; -  : tl eoke~decreased  w~th | ~  the a m o u n t  o f  H.-adsorbed a t  the lowest t empera tu re .  D t scnssmu  of  the  economm s of  c0kmg,  hydrogena lmn,  , : : 

( abs  ~ 337 ev iden t l -  a . . . . . . . . .  ~, e . . . . .  . a ~  ~ , ~ ~ . ~ ? ~ . , . . u ~  ~mpern~ures .  'xne brown-coa~ C : : - • " • and  benzine synthes is  : : : , . ~. ) ,  Y s a resu l t  o£ occlusmn of H :  in  cokes and sem cokes reached no cons ~f~,,~'~.~;e~.t;~n " :  ~ 3377.~TzsTvr~R., [Chrmnzun~ C a r b t d e s . ]  Compt.  r end  . . . .  : : : 
. a  h m ~ . . T h e  g r a m  s ize  of  the  h e x a g o n a l - N i  in the  ~ equ ~brinm Steam:  decomnositlon ;, , . , .o.~oa ~ ; th  ;n : m"~ _col .)03 1936 pp 100 -1009;  Chem Abs vol  31, 193~, 3385 : - -  [T rea tmen t -o f  Coal f o r  the P r o d u e t m n  , 

s~:eleton ca ta lys t  i s  of  the  order  o f  10 -10-  cm ~ e ' f  creasin~ m~sification ~ . . . . . . .  ~. . . . .  . . . .  ~, ~.~ - p 3 3  o . . . . . . . .  : - . . . . .  of  P o w e r  Matermls . ]  Z t s e h r  Yer.  deal.  Ind. ~ol. 8 . .  ~ " : ;onnit¢~n nn.~ ~h . . . . . . .  .:2 . . . . . . . .  " ~ x ~ .? @ - - c~uspvt,,bur~ LLlla wl tn  uecreasm~ a.~. " -" ' ' 

t h a n  

i itioa ood the acoompouyin, h . t i n  ov . . . . . . .  saturation an-  . . . . . . . . . . . .  . . . . . . . . . . . .  oo .. . . . . . .  19 8 pp Coal Carbouisation voi. 1 3S, p. : i i  

: ' "xm~-~Eoam'% W. ~ e e a b s  104T " • ' : ~ ~ .produet i n c r e a s e d ' w i t h  carbonizin~ t e m ~ r a t u r e  U n to " | 9  ';0 below I 000 ~ :and so iS separa ted  f r o m  excess  by  . , ,  Rev iew of  al l  the pr inc ipa l  methods  of coal process  -~ 
3372. Tm~'~ISIE~" ~ [Ca ta ly t i c  O x i d a t i o n  ~-~  v - , -  . O0 , dec reas ing  a t  hi~her t e m p e r a t u r e s  This  is  at- ~ ' ~  .heat in~ In  0-  a t  900" I t .  is insoluble  iu h o t  eoneeu-  '~ m e : f o r  the  produetma of fuels  f r o m  coal. The  m e t h o d s -  

enee of Catalyst"  S u r f a c ~ l  C h h n  ~ ~ , ~ " ~ "  tr ibuted to a p r o g r e s ~ v e  nneover ing  o£ ~ thd C strue-  | ~ :  trated=HC1 and is slowly vola t i le :ab0ve  1,900 °. Be- ' t ha t  h a v e  been developed f o r  the  tow~temperalure car-  
. . . . . . . . .  , . . . .  uu,  - ' " [ ~  ' o - • - " - • " - 19~t,, pp. 234-o.2 ,7 .  : : . t~re a t  the lower  tempera tures  fol lowed by the p r o d u c -  ~ tween 1 500 and 1,700 ° Cr:C-. m formed w i t h  some  b o m z a t m n  of  hard  coals and  bt0~ n coat .a re :enume-  . . . . . .  

B e c a u s e  of t h e ' e a s e  wi th  which 'J5[:  is  more  0 r - l o ~  : ~ ~ o n o ~ a  courser,  st .rueture a t  h i g h e r  temperatures :  | ~  Cr~C=; th!s  i s  less as  t e m p e r a t u r e  is  n e a r e r  1,~00"; .raled,.anddescriptionsaregl~no~:tRe~ur~m~ernauy : " 
adsorbed between 300 ,  and  700 ° C i t  w ~'~ ~ . ~  :~- i",~ ~: : ~ a u . ~  uF~ompos~u0 n *S mxtial ly m o r e  or  less prope r° |~x  Cr~C= is  soluble in concent ra ted  H C i  but  not  in th e l e %  nea t ea  ovens  a.na um ~ormg-~,emsen r o ~ r ~  ,,~.,-~2.ee~ 
Study of  surface .  Adsorpt ion b y c a ~ l y s t " ~ o ~ o t : w i ~ t ~  ~. :"  ~ona!  t o , ~ e  txme .of  e0ntaet; then increases  n~ore or  ~ a c l d ; ' i t  also i s n o t  a t t acked  b y 0 = b e l 0 w  1,000°-: B e l o w  retorts .  Pa.r tmulars  a r e  g~ven 2 f  ~.he~mlmg-~m~_er,  : 
out  suppor~ i s  compared  Calcu l~ , ,~  - . ._. ~ - _ , ~  rap~uy a c c o r n m g  to the r e a c t i v i t y  of  the  mater ia l ,  - I~" 1,400% some  c r : o ~  Is fo rmed .  Cr~C~. also i s  fo rmed  b y  Koppers,  Wtatersaat~-~enmat~emt,  z ' m [ s c a ' ~ m e o r a n u ,  

: B runaue r -Emmet t -Te i l e r  e~uat ion ~ . ~ . ~ . ~  us ing  m e  ann  t h e n  a t  a lower  ra te  probably~ wi thou t  reachin ~ | ~  hear ing  Cr in C.H.. CO passed  over Cr a t  a t e m P e r a -  Lurg i ,  Schmid t  a n d  Groh;; and  D e m a g  gustfleation- proe- 
por ted  ca ta lys t  to be f a r  s u ; r i n r  ~ o ~ t ~ a e ' n o ~ s u ; ~ m r ~  : an~2rUa~i:ci:nnbValuein a reasonable  t ime. carbea lzed  | : ~  ture  above  1 3 5 0 ° ' r e a c t s  according  to 19 Cr -k6  C O ~  e s s e s f o r  t hep rodue t i ou0 f syn t . he s i~g~s  ° Pro~&sSeSafOr 
' ..... .., . 0e arranged in the following order~with ~ ~ 3 Cr:C-.-~2 Cr:O:, the rate rapidly iocreasing with tern- tim synthesis of motor fuels ny y g Y : 

, ; "  ' i :i ' ii' °"" 'i : "; ~ ,~ i : !~, :Perature': Be!°wl,350° s°me C.also isf°rmed',, , ace°rding to -whether the hydr°carb0n is treated ia the . '. 
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gaseous ,  l iquid,  o r  solid phase.  A l l  t h e  chief processes 
a r e d ~ c r i b e d  w i t h  flow d i a g r a m s  a n d  representa t ive  
a a m .  •xne paper concludes with notes on the  processing 
of tar, the economics of the manufacture of motor fuels 
from coal, and a bibliography of 281 refs. . 
3386. ~ [Synthesis Of :Hydrocarbons From 

Water Gas.] Zfzchr. Yen deut. Ing., vol. 83, 1939, 
p. 906 . . . . .  
Review• 

3337. ~ [Water-Gas Production With External 
H e a t i n g . ]  Gas-  u .  Wasse r f ach ,  v o l .  84 ,  1941, pp.  
609-513; Chem. Abe., voL 36, 1942, p. 5334. 
W a t e r - g a s  react ion,  being endothermic ,  requires a 

con t inuous  s u p p l y  of  hea t  i f  i t  i s  to  .be mainta ined a s  

B I BLI OGRAP Hy O F  FISCHERLTROPSCIK SYNTHESIS  A ~ D  RELATED PROCESSES 

pr ises  the  Bub iag -Did i e r ,  Reiehe Zeche ,  and  A h r s u s  : 
processes, a l though in  the  l a t t e r  t he  principle of  h e a t  ! :  : 
t r ans f e r  by rec i roula t ion  is combined  w i t h  ex te rna  
heat ing.  (5) T h e  l a s t  class inc ludes  a l l  o*~e . . . . .  I 
o r n e a t  t r a n s f e r  employed, such  a s  heatin'~ of'~e^mC-d~ 
acuon chamber  by m e a n s  of  e lec t r te i t~  as  ~n ,~ . :~re .~  : : -  m 
and  S tassano  processes,  the  use  of  hi~hl~ £ ~ ' . ~  ~ ° r e  • ~• 
s team i n  the  P a t t e n h a u s e n  n r o c e ~  *~'~ ; ,  ~ = ~ u e a c e d  I ~  

. ~ ~-, . . . . .  ~ e  oz molte ,~ Saalt b~.th prop.osed by L*chtenberger  a n d  Haiser .  ~ , / ~  [ "  
g s procucea  Dy Some of these me thods  needs f u r t h e r  
processing wi th  s team,  e i ther  to c o n v e r t  the  excess  CO 
into ~ .  CO~_H=0-*H=-{-CO:, or  t o  decompose the  CH~ " 
m~o uu and  ~:t:, as  is  done in the  Wi ld ,  Gesent, B a m a g  
and  Yiag  processes  by m e a n s  Of a c a t a l y s t  employ ' ::r'[ : 
~h~eh also r emove s  the organic  S compounds.  I n  ~d~ 

:= esnt ra t ions  f rom 01-100% w i t h  an a v e r a g e  e r r o r  of  Syn thes i s  processes f o r  product ion of motor  fue l  a n d  
~: less t h a n  0 .5% of  the  CO in  t h e  samples  con ta in ing  10% al iphat ic  compounds f o r  t he  chemical  I ndus t ry  a r e  
; CO. T n e  accuracy is s o m e w h a t  less for  l ower  concert- rev iewed.  Product ion  of  synthes i s  gas  and S r emova l ;  

t rat ions.  T h e  total  t i m e  r equ i r ed  for  the  de t e rmina -  ca ta lys ts ,  t he i r  life, r egenera t ion ,  and  r ecovery ;  p l an t  
lion is  l e s s  than  1 hr. " des ign  a n d  operat ion ; p r i m a r y  p roduc t s ;  and  effect  of  

' T w o ~ s ,  R . W .  g e e  abs.  2489. p res su re  and  other  o p e r a t i n g  var iab les  a r e  outlined. 
Secondary  products  inc lude  h igh-grade  motor  fuel,  lu :  

: T ~ o ~ A s ,  V. gee  abs.  299 i 300. brieants ,  syn the t ic  soaps  a n d  edible fa ts ,  su l f a t e  de ter -  
3393. T~o~tAs, W. H., A.~n FAR.~0~a,  W . F .  In ter ro= gents ,  and  alcohols. R e l a t e d  processes  described in- 

ga l lon  of  Dr .  C. H.  N. B e n s m a n n .  BIOS F i n a l  Rept .  elude isosynthesis ,  Oxo synthes i s ,  use  of Ru  cata lys ts ,  
:597, 4 pp. ; PR  ,44 946. and  oxida t ion  of  h a r d  w a x .  Theor ies  of  ca ta lys t  s t r u t -  
In  October  1945, an  account  was  m a d e  o f  contac ts  tu re  a n d  reac t ion  m e c h a n i s m  are  given. Recent  devel- 

with T h e  T e x a s  Co. and  the  events  leading u p  to the  opmente include the  modif ied  FischerLTropseh process, 
appoin tment  of the company a s  agent  for  the  Fischer-.  use  of  fluidized bed, F e  ca ta lys ts ,  a n d  lower  H=: CO 
Tr0psch process  in the Uni ted  States .  a v a C O n t i •  uous process. Heat can be supplied in various ratios giving modifieclproduets. All these plus cheaper 

= ~, for example, continuous snpply of O= in place Kuhlman, Linde, and Padovaui processes, the sam ~ synthesis gas production are necessary before the • 
end is achieved by hot surfaces For the r ...... e " Tvro~cPso~, J.K. gee abe. 1418• 

process can become a commercial proposition. J of air, direct supply of superheated Steam, and external the excess CO_- the alkazid process pressure~ oz / ~" 3394. T~ro~soN, M~ nzK~ Specific-Heat Equations for 3393. TH0,'~o,x, C, X~n' JU~GZRSl J. C [Dehydrogena- heating of the generator• Processes involving an ex- - , .,a~amg • 

ternally heated generator, for example those of Heller, THENARDj A. ~8 abs. 3339. i and Oxygen, and the Free-Energy Equation for the lion of Secondary Alcohols in the Liquid Phase With 
w, th  water ,  o r  o ther  processes h a v e  been used. ~" Carbon Dioxide, c a r b o n  Monoxide, Steam, H y d r o g e n  

:Herzberg  a n d  Bueb, a r e  reviewed.  : T h e  Didier-Bubhig 
process  in w h i c h  an  external l  . . . . . . .  . . . . .  ~ . ~ .  ~ - ~  ~ - ~ H - n  ~ r - n ~  ~ l , ~ - - ~ o m  ~oc V-1 ~Nickel a s  a Ca ta lys t  ] Bul l  son  chim Bel~ vol 
ve r t i ca l  r e t o r t  i s  used is descriho~ - . . . . . . .  *-= . . . . . .  , . . ,  AND ~ E N A R D ,  A. [Effect  of Eleo B:," e,) ln,t~ ~ ,  aflT...~no. ~,ham Ah~ vm -~  lento ~ " 58 1949 p p ;  331-349" Chem. Abe; vol. 44 1950 p. 

• ', - -~* J.ll tlll~ [/le g a s  tJtlt:lL5 on ~J.lxrnres or Alars . ~- :~ ~-, - ~ ,  ~'~ . . . . . . .  , . . . . . . . . . .  , . . . . .  v, - ~ ,  ~" ' , ' ' ' ' ' : ou t l e t  m moved  f r o m  the top o f  t h e  reeo~'r e- . h . , . *  and . e  w ~  . . . . . . .  h. G a s  a n d  Carbon DloXlde |~:Y 6338 3876. : 
~ w a y  down. T h e  r a w  weak ly  or  noncokin . . . .  • rend v 1 ,~. ~.~7o . . . . . . . .  Monoxide.]  CompL ~ r ~ . ~ e  ~ . , , . ~  ~m,~H~.~ ~ eh~ ~ m e  h~.~ ~.n~l=inn.~ K e t o n e  produced d u r i n g  the  dehydrogenat ion  of  
o e z o r e  e n t e r i n  t h  , ~ ,  ~ ,  . ,  o . . ~ ,  . . . .  ; p y .  x u ~ w - J . V Z J . -  J o u r  C h e  : ~  . . . .  ~ - ~  . . . . . . . . . . . . . . . . . . . . .  u . . . .  " . . . . . . .  • . . . . . . .  . • . - _ _ . g e re tor t  p a s s e s  through a drvlnr~ ~873, D 8R~" ~h~m ~r^~ ,~ ~L'..  • m. Son., ~ '  ~ f~ -h~ .bnv~gn~nr~wnr~r~c ]  n n l = f m . ~ - h ~ f n v m ~ ( ~ =  secondary  alcohols h a s  a s t rong  mhzb~tory act*on on 
cnamper ,  w h m h  :can also be a d a p t e d  t o ~ s u b m i t ' ~  V. .^ - ' ,~^ : . : : . '  ~ ' : ,~"  . . . . .  ra , , . ,  ~ o ~ ,  p. 402. | ; S  :,~F/,Y~-~-~fl~°~.)~L:,~.~;p-..~.~'v-~-~--o..~%~'~m the f u r t h e r  reaction.  I t h a s a m u r k e d l y h i g h e r  adsorp-  
co_at to a_ p r e h m m a r y  Iow- tempera tu re  carboaizat ion ~. t h ; "  ~ : ~ u ~ n g  5 a e s a m e  e x p e r i m e n t s  as  B r o d l e  0n | . } (  ~'~_~.r ~ n~{ t'h;~,~'m~ ~ ~e'~h~ " ~ ' . , . ' - ~ ' e ' e b ~ ' ~ ' = ' v ' ~ ' ~ ; D  tion coefficient t h a n  the  alcohol. : The  f ac to r s  in-  
~upe rnea rea  s t e a m  is  introduced t o w a r d  th ̂  h . ~ . ~  ^~ • --- ~ = ~ - ~ , . ~  O~ ~ u - l - ~ :  by the  e lec t r ic  currene ~ |~:,: ~,~.~' ~ ' ~ ' ~ -  ~ " ~ - ' ~ , ~ e ~ ' ~ ( ~ - o - ~  ~ ' ~ , ~ , ~ - ' e ~ ' ~ . ~  f iuencing the  ra t io  of  the  adsorp t ion  coefficisnts Of the  
t h e  re tor t ,  t he  lowes~ section of  w h i c h  is ~ o ~ ' h ~ - ~  w ~ s  ~o,unn t h a ~ t h e  reaction goes  f a r t h e r  than  ~the | '~: ~ ¢ £ ~ ' ~ : , = " 1 "  '~ :~ : : ; "~ '~ .= '~[~ . .~ .~  ?~,~"~='~:;,~, '~ ~-v ~. ketone and  alcohol a r e  e x a m i n e d ;  fo r  example;  the  : : 
a n n  . se rves  to cool the  : i s su ing  coke.  T h e  " t o n i ' i n  • ~:~u2~mn- o~ 2 n ,  and  tha t  l i qu ids  of  :complex corn-' |~%:: ~.'.'7~'~:Y.h3;£~'~W2"=\~':TgL'~'~o;~7:~V~T:;~%~:~" t empera tu re ,  the  solvent,  a n d  the  c a t a l y s t .  2-Propanol . 
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C a r t h a g e  Hydrocal l  Inc., owned by  severa l  oil corn ~ 
p a n i c s  a n d  E[yc]roearbon Research ,  Inc., which is  ex i t  gases.  P r e l i m i n a r y  tes t s  had shaw(~ cord ing  of the  t empera tu re  and the  CO.. eont, 

=oto u ~ u  shown t~ 
t empera tu res  used, F e  hud  a negligible  catal ,  
on the  reaetion 2 CO-----CO~-}-C. T h e  reduc t i  
f e r r i c  oxide took place in  2 Stages, t he  1st  
revers ib le  a n d  l ead ing  to the  fo rma t ion  of 
(3 Fe¾0~-}-CO=2 Fe~O,-~-CO:). The 2 d  
responus to the  reduct ion of the fer roso-fer  
w i t h  format ion  of  a g a s  m i x t u r e  of  47% CO.. 
CO. The fer ros0-fer r ie  oxide is reduced dt 

p l a n n i n g  the  cons t ruc t ion  and  opera t ion  of  a $15 000,000 
F i sche r -T ropsch  p l a n t  in  the  Pano la  g a s  fields of  
P a n u i a  Co., e a s t  Texas .  I t  ls  repor ted  tha t  this  p l an t  
wi l l  p roduce  ~,000 bbL p e r  d a y  of  -}-80 octane gasoline,  
/ ,000 bbl. p e r  d a y  of  diesel  fuel ,  and  200,000"lb. er  
d a y  of  c rude  alcohols (MeOE[ and  E t O H )  and  acetone. 
I t  is  s t a t e d  t h a t  gaso l ine  can  be m a d e  for  $0.05 per  
1,000 eu~ f t .  g a s  in  compet i t ion wi th  c0nven t iona t ly  ~ c j :  : 

d t ]  produced  gaso l ine  f r o m  $1.00 c r u d e .  Study of  the  meta l l ic  F e  (Fe~0,-}-4 C 0 = 3  Fe-b4 CO.-). U~ 
bes t  f e a t u r e s  o f  the  F l scher -Tropsch  process in  Ge t -  e.xPerimental condi t ions the  r e d u c t i o n  of  the  

: m a n  p lan t s  p lus  r e sea rch  in th is  count ry  will  m a k e  - o x i d e t o o k p i a c e i n 2  ways ,  namely,  F e 0 + C 0 - ~ -  
• t h i s  Process  compet i t ive  wi th  convent ional  refinery pro :  a n d  oy a complex react ion,  the  net  resul t  o f  
duet ion  of  gasol ine.  Byproducts  can  be converted reIao represented  by the  reac t ion  4 Fe0=Fe~0~-{-j~ t ive ly  cheap ly  into ehemicals  and  thus  m a k e  Fischer- .  

whole  of the f e r r o u s ' o x i d e  is  decomp0sed at~ Tropsch  gaso l ine  and  g a s  oils s t i l l  more  Competit ive g i n n i n g  of the reduction,  which  a f t e r w a r d s  e0, w i th  S imi la r  p roducts  f r o m  Petroleum. 

:i i 
: L ITERATURE 

~rfaces. 
" P h y s i c a l  Adsorpt ion ou Nonun i fo rm 

TranS.  F a r a d a y  Sot., vol. :46, 1950, pp. 
~--580;  Cbem. Abs..  vol. 45, 1951, p. 18. 
nun i fo rmi ty  of  a n  adsorbent  sur face  affects  t h e  

~erm obta ined in  phys ica l  adsorpt ion both f o r  
lized and  nonlocaHzed monoh~Yer s. Subject  to  
approximat ion  t h a t  the  in te rna l  par t i t ion  func t ion  
le adsorbed molecule is independent  of  the  adsorp-  

potential  o f  each  site, i t  is  shown t h a t  the  log  
s u r e  ve r sus  log a m o u n t  adsorbed is a l inea r  plot, 
ther the  adsorbed fi lm i s  r ega rded  as  a polyphase  
monophase  sys tem.  

~ .  ~eo abs.  636. 
:. ToNov~, H.  Des ign  and  Construct ion of  H igh -  
reesure Chemical  P lan t .  ChaPman & H a l l  London 
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aloug w i t h  the  yel low crystals ,  a t t a i n i n g  45-50% in 
Co0+6Fe~0~. B y  X - r a y  examina t ion ,  f r e e  Fe~O, i s  
present  in  samples  of . the  composit ion CoO-t-3Fe:0,  and  
With h igher  Fe~O~ contents.  T h e  pure  spine1 s t ruc tu re  
of  CoO-{-Fe:.0~ pers i s t s  u p t 0  Fe.-0~, conten ts  correspond- 
ing  to 2 Co0--}-5 Fe..O~. W i t h  excess  CoO, f r o m  3 Co0-{-2 
Fe..0~ upward ,  CoO lines appear  a long w i t h  those  of t he  
spinel  CoO'Fe:0~. T h e  l a t t e r  is, consequently,  t he  only 
compound occur r ing  in th i s  system.  Fe~O, is  soluble in  
this  f e r r i t e  to the  ex ten t  of 1.5 tooL per  tool. f e r r i t e  a t 
1,190 °. CoO is  no t  Soluble in  the  f e r r i t e .  
3415. TOR~mC, P. D. Poss ibi l i t ies  fo r  Product ion  of  

Liquid  Fue ls  F r o m  Shale,  N a t u r a l  Gas,  end  Coal. L 
Petrol .  Eng.,  Ref in ing  and  Gas  Process ing  Set., col. 
-'22, No: 3, !9~0, pp. A39-A44. 
General  r ev iew of p resen t  a n d  f u t u r e  developments  

3 4 0 2 . . . - - - - - -  J a p a n e s e  Resea rch  on Fue l -  ~" --  " the  reduction of  the  fe r rosofm' r ic  oxide ~ s consist s 0-f . ; !?*~.~1934;  420 pp. ' : ~ . i n  the  bui ld ing of  a synthe t ic  l iquid fue l s  indus t ry .  
P rocess ing ,  vol. 2 No 11 1947 ~ 81 = o~" r e a r m .  3406. T n [ z r ~  T [Limi id  FUoi~ "~ :" ~ - ~ / ~ : m 3 4 1 2  ~ .  Prac t i cu l  Manual  of  Chemical  ~ng~neerr  Tile long-range object ive is  considered r a t h e r  than  

. ~  . . . . . . .  ' - , , ~ - .  ~ - u .  Gas ] Tek  Tf~ C . , o  ~.  ~.o ~ r o m  ~yn thes .  " Z ~  tog D. V a n ' ~ o s t r a n a  co.,. ~ e w  ~or~,  ± ~ u ,  p p .  . a '  ~ ~ o o t ~  ' : 
, ~ u . , ~ u r y  o~ ~ne pr inc ipa l  sources  of  fuel~ - - ~  ~ - ~ ;  ,~^.~ . . . .  7" -- . ,  n o .  =u, z~43, pp. $13-81~. ~h ~ ": ' . ~ ' ~ ' ~ , ~ _ o a l  l m m e . m ~ e  prowL. . . . . .  , ; , 
, c a n t s  a n d  of  the  resea rch  w o r k  D e r f o r m e ~ " ~ . ~  ~=u~zam., ~o.  B, 1 9 4 9 ,  p.  E234 , ~, ~-em. ~ 5 ~  .~ , - -~.  . . . . . . . . . . .  ~ . . . .  ~-o~T~ ~ . .  o ~  3416 Poss ib i l i t ies  for  Product ion  of  Liquid 

oapanese  in . . . . . .  ~ ~ " ~  ' R e v '  • : ' ~  - ~l~eslgnlann con~LrucLiuu uL pru~s=.~ .~  . . . . . . . . . . .  " " . . . .  ob ta in ing  supplies  f o r  w a r  act ivi t ies  Th~ ~ _ mw of  the F*scher-Tropseh nro . . . .  ~ . . . . .  . ~ _ ~  -.,^~, ~..,-..~ . . . .  ~ ~ . . ~ . a ~  Fuels  F r o m  Shale, N a t u r a l  Gas,  end  Coal• I I .  
uu~a are tai~en from the reports of th~ ~,;~oa ~.~^~ nyurocarbons from CO and H. ~--~'~-~° ~ l, rouucmg ~cae~aL ~,,~,-o~ ............. " Petrol. Eng:, Refining and Gas Processing eec, voL 
~aval'Technicul Mission tO Japan. Tl~e~e'nk"v~ synthesis gas by the method'~ev~e.Pr°dacti°n of ~.;~,~ TOPLZX, B. ~ee ubs. 1422, !423 . . . .  22, No. 4, 1950, pp. A4~-A48. i . . . .  
a ~ u ~ e ~ e ~ 0 0 ~ r  P ] a n ~ o o a c h ~ v e  a yea r ly  P~odugt~n o£ St  a ~ e s b y  the o~idat ion of  na tura{  ~ s  ~ n t h n ~ . U ~ e ~  . ~ ; ~ .  : TopP, N.  E .  ~cc abs. 555 . . . . . . . .  i Discussion Of coal r e se rves  and the  costs a n d  possible 

: ~,asoli,~,~:~% ~. ~, ~,yu~v~ bbl.) each of synthetic ~;2~"~'~'o2'a. ~uta~ gas preheated to about 050o'~. e-r "~,.~413 ToaPov, N. A., ~k~°D BORISENK0 A.I. [Solid Solu- production o£ liquid fuels from coal in the United :~i 
~{.~ n~.,,-u m=~ m.~ oy .t'Ja;~ occurred in 1944 when ~=~ ~ ~v a:m. and "1,300° aCCordin-to th~ ~:~ ~x~. ~{:~i tions in the System Ni0-Fe.O~.] Dokindy Akad. States 

- - ,~ ,~  ~,. w e r e  produced d iv ided as  11 ~ - r 7 2  u . ~ C 0 - } - o E t  Th  . . . .  ~ ~ ~-a~ loa  ~'~." " . " , : " . . . .  " gena t i on  700 k l  Flscho,. ~" . . . . . . . .  f ~  ows.: HYdro-- and  a ~ a r t ' ~  th~ ~ , ~ ' - - .  e CO: fo rmed  is washed out ! ! ' ~ b  Nauk. S: $.. S : R . ,  col  63, 194S, pp. ~oo-70S, Chem . . . . .  T o n a z x  R. 5I, g e e  abs. 3227. : : : 
_ _  ~ . . ,  ~ . . " ~ . ~ y ~ u u  ~ 7 , ~ u o  Kl  low-~em- .= . . . . . . . .  ~uua~ g a s  zs conver ted a t  . ~ * ~ n n  ~i: ,~:  Abs not ~ ~.u.'.u p ~55~. : . ' p e r acu re  carooniza t ion  95 40 n ~ ' " o v e r  z,'e oxide in to  ~b~ ~ -  . . . .  - ~ ~ *  ~ [ ~ !  "' " " ' " TOS~L~[A S S e e  abs 1910. . . . .  

" " ~ . . . .  - ' s : , . . . . . .  . . ~ t r eu  ra~to o f  C O ' ~ . .  i ;~:~. 1 Thermo ares  of  NhO~ show 3 endothermal  el- - 3403. ~ H i g h e r  Pronan~ ~'~ma~ - ~ • ~'. ^ynthes ls  ~tsel£ is  ca r r i ed  out aC 17-3= -~-- " ?" .The :~.~,~ (,~) . . . .  g r ,+  ~ ¢ ~ o ,  a ~ n o  ~o  , ~ . ~ ' ,  ~ ~ , ~  3417  TOTZSK F Communicat ion  to the  P o w e r  Cola- - 
• ts by Hypersorpt~on Process Petrol Prnoau¢;n~ ~- • ~ p -- ce of fnely pulverized Fe cata]wt~ ~ ::~.:!~I¢ hv~ra~on,~io ,nd rrv~ta! W O ..... ectiwlv the 3d at m~ss~on ,Tune 1-; 1942. TOM Reel .38, Bureau of., 

~ol 3, N o  11,1948,  pp...!0o2 10o4. : . . . .  : ~ , '  h i '  Of na t t~ r~ : I ? : :  heals- g a s  and  s team; . F r o m  3,000000 . :~ ;~815; '~o  h'i:0,-~2: N i 0 - } - ~  O : .  On account Of th is  diss0-  Mines t ransl .  T7489, 19o0, -0  PP" . 
~ummary,  : o f  a pape r  by I t .  Kehde" a t  the  California" : gaso l ine  (oeta~e °.,~2~=S~ a r e  prouuced da i ly  700 ton~ o f  ~!~_c:~!~ciati'on i t  is  i r ra t iona l  to use NI-0;  to produce N i f e r r i t e .  , ~ Repor t  on the  ,complete  gasifications o f  powderedn under  . . . . . .  ' 

~ N a t u r a l  Gasol ine  Associat ion m e - ~  ~ . . . .  h of  bvnrnd.~-~ ~ ) ,  lo0 of hgh t  o i l  and  130- ~.~ 2 F*rm N*0 Fe:0~mLxture~preparedbydrym~the co i l  by the  K o p p e r s T o t z e k  proce s o I e r a h  
• . . . . .  g . . . . . .  r e  ~ ' " . . . . . . . . . . .  ~ S u  ~ - ' 160 *~!i~" '~!'~( ) g - b  - " .  ~ . ~ . . - .  ~ ' , 

1070 a n d  1708. B a s m a l l y  the  P r o c e s s  'de~efl~ 0 .  ~ Carboxvl ic  he~a~, cn~a,-$-aic°h°ls'.ket°nes, aldehydes, and ~ :- recipitated hydra~es .und  press ing  under  3,000 kg. per  m f l d i z e d  cond~tmns w i t h  t h e  h e l p  o f  O: and  s team. 
a.Usorptmn of  selected components  Of t h ~ - ~  h~ ~,'~ hvdroe~trb~"~-~" ~ ) ) e  p~oauct,on cost per  1. of liquid ~ c n i . * ,  a t  h igh  t e mpe r a tu r e s  is aec0mpanied by deox ida -  Expe r imen t s  a re  described us ing  both powdered h g m t e  : . 
r i va l ed  charcoa l  10-40 mesh  f i ~ ; . -  ~^ZZ.Z °"~ ,  ~ . c -  ~ ' .  . . . . .  ~ ,~..'Z "~ o ore, as  compared wi th  19 b - i ~ : , ~ -  ~(t ion of the  F~O~ ; thus  w i t h  the nmiecular  ratiOS N i 0  : and bi tuminous c0at for  the  production of'  synthesm~ : : 
t he  to of  th  " . ,  y- - - -s~-~uauuous ,y  ~rom : ~ - - - - . -  , ,~wess.  -'~ simplif ied u'oces- Y the ~ ":,~ o " - ' .= " • " = ' - " larl  f ' tvoruble . Usin  " . . P e hypersorphon,  tower  under  . . . . . .  cont rnu~d  f r o m  coal is . . . . . .  undo-~  u "~ ~" .1. s for . .synthesm : |2  A~'e0:  = - . ~ :  ,, . .- 3, 1 3 lnd  I Oo the  Ul ount. o£ I~ eO a f t e r  • ) .=as . The  . . . .  resul t s  u ere p a r t m u ,  y... '  . . g. : 

. no~). T h e  oPere t ta  n of  a hypothet ical  n~, .~ ~:7%L'" . . . . .  - e~e~opment r a t h e  U m t e d  S ta te~  ~-~¢~hr. f i r ing a t  1,100°; 1~200 ,1,300 °, 1,o00°; was ,  respect  - "~ lign*te, agasofthefoll0wmgcompo~tnonwas0bta mud-  3 ~ . 
s e a b e d . -  I n v e s t m e n t  and 0perut in~ cos~d~'~'~ ~ u ~ " :  o ~ # ,  .±,zx0~.~-,tLC.,Axvtix.xs}~swoov C N ,~ . . . . .  "~-~-ivelv, 0, O.70,1.75 a n d 3 . 1 S ; 0  0.66 2.67,5.46; 0.0S, 0.86, . ( '0 . . .14:  C~0.35: H : , 5 0 :  N.- ,1%; C0-}-H-.concentr a l ton 
i Pla.nt ~:recovering ' 98.5% propene  a ~ e  ~i'veh~,'~V~ ° r : a  ~: ~ecompos~ion :  o f  F o r m i c  .Acid 0n " S u r ~ a c ~ # ~  c :~::.')~4.32~ 5:8S%. - ( 3 )  P r o d u c t s  Obtained by 4 0 h r .  f i r ing  of  8 5 % ,  Gas yieht  was  119 m.:  pet" kg. of  r a ~  coal curve -~ _ 

• capi ta l  i n v e s t m e n t  of  $542000 and  total  ou~r.~.~ ~ - a  " ' a ~ n u m  and Silver.: J o u r  Chem Sue c o l  1"~=~o~ ~ ~ : ' ~ N i 0 + F ~ 0 ~  m i x t u r e s  a t  110oo___10 ° showed i n  petro~ s p o n d n g  to m ideal  g a s  ~ield of  1.02 N m :  0.- con . . . .  , i: 
: p e n s e ,  ~ne ludmg amorhza t ion .~n  5 yr.  , ¢  *.~.~= lc~ ,1. pp. oS--16~ 6, Cl tem.Abs .  ' col. 16,1922 ~ a~-~ ' ~ ~i~4graphic e x a m m a n o n ,  1-plmse s t ruc ture  o n l y  a t  t h e  : sunlptmn per  kg. of coal was  1.304 .W m. correspondin~ : . . . . . .  

cost  p e r  lb .  o f  p r o p a n e  With h : y e a r [ ~ n ~ o ~ ' ~ " ,  e :  "" TZTZZ~T~.i~R. E. S c e  .~h~ ~ a  - : ~ : " : ~ ' v " .  :: .~. ~J;~lni t ia l  molecular  r a t ios  1 : 1 and  2 : 3 ; a t  t h e  l a t t e r  - to 0.16 N m2 per  h r m2 synthes!s  gas  or  0.1SS N m. ~ p e r :  -; : 
~ . ±  million, g a L  is  $0.0153. A t  a m~t:o~' :~ -':~';':," ~ 3408.' Tr( - ,~ ;  ~ r,~ ; . ~  • .--- . . . .  ~ ,  ~ o ~ . . -  - - ~' ~ . r a t i 0 ,  crystai l izat i0n.  Of the  f e r r i t e  is s o m e w h a t  !ess : :  N m ?  ideal  g i s .  The  computed product ion  cost :of the  : 

:~0.06S pe r  g a l .  fo r  t h e  propune,: a navou-{'~5~,l: '~*~:°~ " C h e m i c ' ~ ' ;  ~;~ ~_.~/.~sm_c~ma.and Appl ica t ion  in t b e  : | ~  distinet: W i t h  the  nmlecuh'rr rnt ios  3 : 2; 2 : 1, and  3 : 1 ,  - '  synthes is  giis u:as 1.32 pfg. per  N m:5 Wi th :b i tuminous  .... : : ! .  
Yr .  be fo r  e t a x e s  is Obtained : -. : : -  V - ~  y~:~'."~L~ " .... r o l  :73 i 9 4 ; J - . ~ ' ~ ' ~  ~xn~m.try:] Z o u r .  us ines '  gaz, ~ product s h o w s  2 p lmses  o n e : o f  which i s  ident if ied a s :  coal t]*e gas  had the  composit i0u : CO.-, l l ; . C O ,  o4; H:-;: 
- ~ ,See a b s  ~2n~' : - ? ' . . . .  : y . : -  p: ~7.) ' - ,  ~-• -~9 - -ov ;  unem.  Zentralb.  1950 ,  I ,  ~ :  Ni ferr i te ,  t he ' o the r : .N i0 : : :P rodUc t s  of  m i x t u r e s . l : 2 ,  34; N.: , .1%:~C0+H: concentrat ion SS%• Gas yie!d was  . ~ .... 

.: 04on q ~ -  . : , .  L .  " - - : "  : " . .  : ~ -~: . " ~ " : ~ t ~  2 : 5  and 1 : 3  a r e  equal ly 2-phase.:. (4) D e b y e g r a m s -  : 2 . 1  N ' m 2  p a r  kg. coal . -c0rresponding to a n  ideal gas  :: . 
: ~ - ~ a ~ o . , ~ ;  ~ .  U n d e r g r o a n d G a s i f i c n t i o a  a n d .  ~ : , : : .~aSle :equatmns  fo r  c gasif ication,  i t s  a n n i e ,  H0n ' | : ~{ . . sh0wdi saP iea ranceo f  t h e F e ~ 0 ~ l i n e s i n t i m 2 : l ~ ) r o d -  '~ £ i e i d o f l . S 5 N m ?  0 :consumpt ion~amoun ted toO-525N - .: 

: ~ , : U ' ~ , '  ~-om ~)*easures. I n s t  Fue l :  W a r t i m e  Bull  . : ~ u  ~ue Pr0auctmn of  synthetI 'e N H :  the  ~,~,i',~J~-'~-~- |:'~.~ uct,:and also of  N i 0  :lines i n t b e  i i i  end 2 : 3  pro'ducts. ~ :: m:~i corresp0nding to 0 . 2 5 N  m. ~ per  X-m.~ of~synthesls " 
: ~e.)~ru~rY xV44, PO" !03-~104;:Chem Abs ,  voL3S 1 9 ~ '  s ~ r e  hsdrogeuat ion,  l a u d .  the sYnthesis '~f~o~{sVand | ~  Combinatiou 0f the resu l t s  shows tha t  tlie 3 i l ,  2 : 1 ,  gas  6r 0.284 N I n . : ' p e r N  m. ' : idea l  gas.  T h e  cost w a s  - ~  :! 

. . . . . . . .  ~'2-. i : :": '  :'; ' : ) : [ .; ~,zcuOOl~ oy ~ne F , sche r -Tr0psc  h process i s  shown Who ,. | i ~ :  and 3 : 2  products  a r e  mix tu re s  of  ~Ni f e r t i l e  and  N i 0 ,  1.72 pfg. per  Y m2 synthes i s  gas.  Simile= ca lcu la tmns  
/Review of  recent  Rus s i an  method§ 0* - - . ' 2 ~ - -  - - :  : ~mpm mnce  o f  gas i f ica t ion  to modern  Or0eesses ) o r  ' : | ~  "1; 1 is the  pure f e r t i l e  2 : 3 iS a solid Solution of  Fe.-0~ . ~  a r e  made  for  the product ion  of fuel g a s - f r o m  l i g n i t e  ,. :: 

-gasif icat ion,  inc luding  the cham be r  slb~ng"s 'ea~r°un~.  ..... ~ue. prouuction of  h i g h  Calorie  g a s : i s  considered a l s o  ~ in Ni ferr i te ,  w h e r e a s , ' 1 : 2 ,  2:5~ 1 : 3, ~tn'd 1 : 4  are.  a l l  * - .  char, lignite, a n d  bi tuminous:  coal b u t  wlt l i0ut  the u s e .  :-:: 
, e r y  a n d  r a d i ' d  methods :  T i e  "" " ~ g " ° ...... . :To~o T ~ce  nb ~ ~ ^ o  : . . . r • ~[~.~ mixtures  of tha t  solid solution a n d  F ~ 0 : .  - : :of 0 -  : - . . . . . .  : a l'ic • -.. S~opmg seam m e t h 0 d , ~  . • .  o - * ~ v o . .  : .:: . ' :  : ' . . . . .  - . : . "  . . ' . . " . . . . .  7 
a%Psi: ~ble to s e a m s  m c h n e d  as  m u c h  as  70°~ appears  . T0~z~ov,=:V. I .  S e e  abs  2 7 n , -  - ~ ¢  3414.'Toe0Povi N: .A.~i Pou.~a-KoSHrrs, E.. A:, ANn BORI- :: 3418~ T0W.~'ZXD, D;: T .  A .  Gasif icatmu of ::Coal.: : (}as  : . , : :  
.a~d:~,-r~2~lca,. ~ a s  produced V a r i e s  115,o10 B t u : : / To~rrA ,x~ 0 2 ~ ^ J  - :  . . . . .  " • ~ ~  eE,X~O A I .  [Sol id  Solutions in  the  S y s t e m  : C O O -  World, c o l  127, 1947 pp. 79,406-41S ; Ghent. Age, vo L ' " : : ,  
. _ 3  ~ r ~ u m  :o  Contain, d u r i n g ! t h e  Suct ion phas~.'T_~: :: : - , : i ; .  "~  ~ "'" ~e~ aus" Z~!4.: : = J . : :  - :  ~:~o: . F ~ 0 ~ , ] :  i ) o k l a d y  Akad.  Nauk;  S.  S.~S. R., col. 66, ~ 5T, 1947, pp. 357-360, 399--400. , . .  : 
syn thes i s  m the  proper-  proport ion s .£o r h y a r o C a r b ~  ~:~-~n~-~oP~nz'x~ ~ "  C.. AdsorptiOn i s o t h e r m s  for  ...... | ~  : 1949,:pp: 605--90S; c h e m / A b s . }  col. 43; i 9 4 9 ;  p. 7314: . '  : :  P~iPer presented a t  the' S t . 'Andrews  sYmp0sium. AU . : ::  : .  ,.=!::. 

" .~ " . .  ' . : . : :  "- . : :' ' 4 a  ~ g n ~ ' ~  m ~¢ur~-acesL T r a n s  ~: :araday S o c ,  col . . . . . .  |.~.~ "Is  an  equimolecular  mD:ture  of  t!te prec ip i ta ted  by-  account is  g iven  of modern  c0a[ gasif icat ion develop- . . . .  
: .  -t~'~azCA, J .  g e e  abs. 2 2 4 0 . -  : Z : [ ~V~t~-uy, v,~. o ~ v - o ~ ;  t :hem; Abs. , col. 45,.1951, p. 18. : -  ~ :~ :  droxides, f e r r i t i z a t i o a i s  complete  on 40 hr.  h e a t i n g  a t  :-ments w i t h  special  a t t en t ion : to  t h e  Lu rg i  process a s  :" 

T.L~o,~'ovA, Z. T.  "`see ubs lVa~ ' : . ' c e r t a i n r e s t r i c t i o n s  r e g a r d i n =  t h e  magni tude  | ~ :  1,1o0° of pellets d r ied  a t  120 ° a n d  pressed under  3,000 . being t yp i ca l  of a pressure-operated process.:. Gasi-  ~ 
: 3403. T I ~ : ~ S ~ z ~ , , ~  S e r e  . . . . . .  : :~"-'=" : : ::~ a°~r "~cer tam,e 'ntr°py changes,  4 well-l~nown isotherms ~ : | ~  k g. per  cm.* The  t h e r m a l  d issocia t ion 0 Fe:0~--* 4 . fication uses i n t e r n a l  h e a t  normal ly  b y  burn ing  p a r t  : . : - / : :  

. i e a l  Comn-una~  ~- "~ L , . u u c . u o a o ~ u o m p l e x  Chem- = ueuuceu zrom va r i a t ion  of h e a t  Of adsor~tiofi  wi th :  : | ~  _Fe~0~-{-0:, i n : m i x t u r e s  wit!~ CoO, ls less  in tense  t h a n  : of the  c h a r g e  wi th  a i r  o r  0=. I n  tb e production of  : ~ • 
~letailur'g=.Tvo~l,4-.l~.~Pn~o.~'ne~r;)Dtssociation.] ~ e r a g e . : . . I f  ~ e  y a r m t i o n  o f  n e t  hea t  o f  adsorption | ; ~ .  iu mix tu res  With  NiO. In  the presence  of excess  CoO, w a t e r  gas; i t  is possible to Combine the  flow and m ak  e . . . .  

: Steel : . ins t .  (1.~ndon~ ,.~;~'~'~'gP%-~w. - ' ~ ; J ° u r ' ! r 0 n  ~: e ' , ' ~ e ~ , ~  a g e L s . g n ° w n  e i ther  f r o m  theo re t i ca l  cal- : m ~  ~ e p r o d n e t o b t a i n e d i s p e r o u s ,  a n d c o n t a m s ,  o n m m r o -  ~ runsbyusingsteammixedwith0:iastead.ofa*r..Two - : 
R . . . . . .  - _  . . . . . . .  ~ ,  -~ou, ,~, p. 257.:  " ~ .L-=--::~':. ~ ur e x 'penmenta l ly  froifi Calorimetr ic  measure-  " | ~  scopic %xamina t ion ,  2 phases ;  1 d a r k  gray~ t h  e o the r  .: m a i n  reactions:  m a y  -occur according to t h e  tempera-  

=-uc~mn o~ fer r ic ,  fe r roso- fe r r ie  and  ferrou~ ~ . ' ~ ^ -  - u,~nt~, ~ne ~sotherm c a d  be reaso mlbv  ~ en  ~ r r | . : ~  dark  yellow T h e  amom~t of the  f o r m e r  decreases  w i t h  " t u r e  . . . . . . . . .  . . . .  wi t  = o • , ,o,~,u~ lz . .._ha.acte- , ~ - , : : "~. . - : ' : - : ih CO a t  o00 w a s  s tudied  n an  a n , h r a h , ~  ~, --~,-~ : ea. I f - t h e  concept of  nonun i fo rmi tv  ne ~ , , f , o ~  is ~ deereasin~ CoO W i t h  inc reas ing  Fe:.0, content ,  the  . . . .  {a~ n W a  ~ n ~ ,  o 1 - - 
~.s[rena~ o f C O ) , ; a s . P a s s e d  oye~ the  hea t ed  Oxides, p r O -  a ~ c e p t ~ ,  thee tb.e ~.nterpretation of  t r a a s f o r m n d o n s  ' . |Z ! ,  Color of  the. c rys t a l s  seen i n  specimens e tched w , t h  . . . .  i bi C + 2  H=o- -C0 . .+2  H=--19 c a l :  : :  

~=, , ,s  m a d e  ~or continuous and  au tomat ic  r ~  =~ ~,*~= ,~ ausoroeu n l m s  0a  so l ids  m u s t  be recon-  | ~  HN0~ changes  f r o m  d a r k  yel low in the  eqmmolecu l a r  ' : '  . . . . .  . o : ~ _ . :  : ^~:.o ~^,,o - . , 
' : : " : L 5 -,.-e re{,~, : : = ~:~ Composition to yellow fo r  2 Co0-1-S Fe:0, .  W i t h  f u r t h e r  Reac t ion  (6) occurs a t  1,100 . a n d  Io)  a~_~w~-~vu . 

. . . . .  : " .. . .  " . . . . . . . . . . . .  " . . . .  ~ : ~ :* ' ~ L~ inereas ng  excess of  Fe:.0~ a new; l ight  phase  a p p e a r s  The  tempera tu re  m a y  be regula ted  ey  m e  ral:e or s~em m i '  : 
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flow. Working  a t  a p res su re  of  20 a im.  increases the 
a m o u n t  of  CH~, which is fo rmed  by a d i rec t  hydrogena- 
tion of  the  coal  and no t  by  synthesis  and  this gives a 
h igher  calorific value to t h e  gas ;  i t  also enables any 
COffi to be removed by scrubbing wi th  H,O, Such t rea t -  
ment  g ives  a uniform gas  independent  of  the  fype of  
coal used. The  Lurgt  process  goes bes t  wi th  llgnitie 
coal. T h e  Lurgi  process m a y  be operated t0  produce 
synthesis  gas for  use in t he  Fischer-Tropsch reaction. 
~ 4 1 9 . - - - - . - .  Recent Developments  in Gasification. 

Gas Times,  col. 52, 1947, pp. 416-418 ; col. 53, 1947, 

pora tu re ,  100, - - ,  - - ;  boi l ing of the  pre~ 
37, - - ;  desorption u n d e r  vacuum a t  150 o 
weight ,  63, 37, - - ;  h e a t i n g  for  2 hr .  a t  : 
59, 13, °.28; hea t ing  a t  320 ° to constant  w~ 
18, 46, 30 ; heat ing a t  460 ° to constant  w~ 
10, 40, 44;  hea t ing  fo r  48 hr.  a t  220 ° in a l~ 
hea t i ng  a t  450 ° f t e r  the  preceding t rea i  
59.5, 20. An  X- ray  diffraction study of  the~ 
is summar ized .  

3424, , [Rela t ion of  the Chemical C 
and  St ruc ture  of  F i s che r  Catalysts to ' to Their ~S~ pp. 33-34, 37, 38. thesis  Activity.]  Thes is ,  Univ. Lyon, F rance ,  ~19~ 

: Wi l l i am Young Memor ia l  Lecture  d iscusses  the 2 8 7  p p  . 
m a i n  methods of p roduc ing  gaseous fuels---earboniza- Prev ious  discussions on the origin, s t ruc tu re  
tion and  gusifiea~ion. I n  the  la t te r  connection the  reac t ion  mechan ism o f  t he  Fischer  synthesis  c a ~ l ~  

: discussion is confined ma in ly  to : the  use o£ O.-=steam : a re  reviewed.  The  pape r  consists of 2 p a r t s .  ~ 
blasts, the  typical processes being the Lurg~ pressure  discusses the "chemical changes  tha t  oCCUr in 
process, t he  Winkler  boiling bed a t  a tmospher ic  pres- ve lopment  of  ~-f base cata lysts .  The  presence of-'d 
sure, a n d  the Leuna- type  and Thyssen-Galocsy oxide and  hydroxide  of  Ni, basic carbonates and  hydr, 
withslaggingremovalPr0ducerSof the°peratingash as  slag.at high.sometemperatureSreference a inmina te  und -silicate o f  Ni w a s  detected. 
also is m a d e  to the Pintseh-Hil lebrand and the . were  measu red  by a polarographic  method. Th~T~r~ 

Bubiag-Didter  'processes, the  Imper ia l  Chemical  In- tiVecaa be ChangedPr°P°rti°ns markedly0f t he se  varIoUsby changtngtYpes the°f compounC~'conditions.:~ :! ";' 
P°wdered'fueldustries fluidizedgas!ficationgaS generatOrprecess, a n d  the Koppers  of the  t h e r m a l  t r e a tmen t  preceding the reduction.  For : 

: TRAESZF, B." ~es h o ~ o  : . example  reheat ing  fo r  48 hr .  a t  ~')0-- ° I n n  ~stream ofN,  : - 
a~s. ~ , ~ o . .  . . . .  • : .  : . s t r o n g l y  diminishes  the  con ten t  o f  s i l icate  and mh'~::~:;: 

3420. T~.~zr¢cx~z~, K. [Gas  Sources for  the  Presen t  even p reven t  its fo rma t ion  totally. .: ,. 
Ofp Germany.  99-5 - Gas-u. Wosser- .  c u s s e s  the effect of:curious., chemienlT   : 

o-  - - o ,  ^ : ' ~  , P. 0 o Chem. Abs, c o l  the catalYtiC act ivi ty  of  F i s c h e r  Tro s ~o .tvo~, p roy. T ' " p ch catalysts. 
. ; : " : he  speci f ic  role of  each  individual compound meal i. t men- . . :  - ~'arious suggest ions-as  to:methodS of g a s  manufac-  t i n n e d  above~ and- pa r t i cu la r ly  those of  Ni hydi~; ~:: 

" :  ture  a r e  rev iewed a f t e r  g i v i n g  da t a  as  t o  present  si l icate and  N i  hydroaluminate ,  a re  diseussed the:~ 
supply s o u r c e s  T h e  % : 0 f  ¢'as f r o ~  h ,^~ , .  ~,,~ u i a t t e r  being found  pa r t i cu la r ly  important .  : . , ~ :  
~cr~aeedn ~'ery li t t le in the~ las t  1~ yr.~'~n s p ~ e " a ~  3425. ~ .  [ S t u d y  of  Fischer  Nickel Catalysis  by. - 

• p v n m e m a !  w o r k ;  the  m o s t  successful plant  : : D i f f e r e n t i a l  The rma l  Analysis  ] Compt  rend c o l  
is that at Kassel: Disadvantages Of brown-coal ear- o3 . .-. : • - . . . . . . . . .  

- 0, 19a0, pp. 1169-11~1 ; Chem. Abs., col. 44, 1950 p"  bOnisation processes a re  hi'Iefiv reviewed,  a s  well  as  7132: : : : , ., 

the i m p o r t a n t  f ea tu res  of- a number  o f  gasification N i  hydroxide  ~nd the ~el fo rmed by precipi tat ing NI 
processes 0n~ of the m o r e  promis ing of  these :p roc-  With  K..CO: a r e  he.tted~" to 500 ° :for 1 5 h r  B o t l f  

• esses i s  t 'hat o't~ gasification wi th  0_- nnder  pressure,  show the  dehydrat ion of  tlle hydroxide "at 360°:-380 
Results a r e  given for  3 b rown coals., s l iowin~ gas and h v a s t r o n ~  endo the rmic  react ion " the second a l s o  . 

b y p r o d u c t  Yields and net  cos t s : .  This  proeess also eau shows t h e  ~ s s  of adsorbed t t  0 a t  l eo  ° and  the d e : '  
~ u s e - b i t u m i n o u s  coals; whiel~ a re :  noncaki~ig ~vben • :c0m osition 0 " 

.heated u n d e r  pressure. T h e  flexibility of  this  nrecess P- f the b a s , c  carbonates into C0..,' w,O,: 
~s s tressed,  a s  we l l  a s  t h e  possibility of  c0n~binin~ :and ,.N~O a t  220o-240 o. F o u r  other  studies, one with:~- 

:~ ~'~s manufactu_re and hydrogena t i5~  o~: Synthesis - I ~  .... 1 : 1  ,m,xtare:  o f  kies.e!&mhr, and Ni: h y d r o x i d e  heated~::  
: • ~,~ ~a~v~, z*~e riea res idual  gases r a n b e  u~ed as  an  ~ . S,ow,y, ~ne cruet  %Vlth cata lysts :  heated variously to" 

enriching medium f o r  the manufac tu red  ,,as produce a sil ieate content  of  1 5 ~  7 8% and  0 % , d o  not 
: . 3 4 2 1  TRA~ouz/~ !y . ' .  fCiiemi6/ , .  • ,~,,u~,ges~"̂ : ':-" ~:m "~~r.iscner y ..... ~ decompositioa:::sh0w the  dehydratiOnand in cu rve  but  do show the  carbonate . 

: Cata lys ts  Darin, .  TheD: P r e n a r a t i n n  ~ ¢,,,,,,,~ ^ .1 , " the  :pertinent cases another  re= ..... 
: col :227 1948 p~ 971_97 ~ • bh:~-~-~-~'~ "~.=~"~ r~n~,  actt0n a t  400 °, p resumably  hydrosil icate formation;" 

': p, 28.53 ~ " "  • " ' : "  "~r  ~-"y', ~" ' .  ~ ,  ± v ~ ,  When the  c0ntoct mass is hea ted  for a l o n g  t ime a t  : 

. f ree :oxide  or  combined wi th  the  CO~ ion, l iydroalumi- 3423 ~ ; x ~ n o v z z ,  Y x,~'D:PZamx M ~ [ T h e  Effect o f  
: nate; and  hydrosil icate o f  h~i, ' . . . . .  ": : ' : P~:eheating Dur ing '  t~e Course  o f  The rma l  Reduct ion  

: : 3422 . .  [S tudy of F i scher  o Cata lys ts  by " X-ray_ :: : of Nickel  Catalysts  on t h e  Yield in the F ischer  Syn~ 
Diffract inu ] Compt. r e n d ,  col.. -28, 1949 pp. 143_- thes*s ] Corn t tend ~ 

: 1433; Chem Abs ,  vet 3 ° 1949 D 7313 . . . . .  ~ . -  P .  " • "el 2 . 8  1949 pp 837-839;  
. ~ . '  " - :  ' - "  . • . : ' ' ~ ~-nem. 2~es ,.:col. 32, 1949, p .  8831. ' . . .  

• F u r t h e r  ~tud~. has been m a d e  of  the Fischer  Nl I t i S  c lear  t h a t  p r e h e a t i n g  c lear ly  improved  t h e  
bothcatalysta hydr0aluminatein :an attemPtandto confirm t h e  presence Of • act ivi ty  of  the  2 cata lys ts  s tudied the yield o f  hydro-: 

a hydrost l ieate  of  Ni. I t  earhon~ being tripled in the  1st case and 'doubled  in the 
silicateiS confirmedat 450 °.that the f o r m e r  Coexists :With ' the hydre:_ _~d. The  % Of  reagents  cousumed is l ikewise main- , 

:=:3423. ~ • [Chemical Changes  in F i s che r  c a t a ly s t s  tained a t  a ldgher  ra te  f 0 r a  longer period. Further- • 
: : more, the  acti.ve life of the  ca ta lys t  i s  prolonged before - 

:.~: Dur ing  T h e i r  Preparat ion:]  : Your.  sh im:  phys. , 'vol .  : Poisoning takes  place. : I t  is established:also tha tpre-"  
47; 1950, pp. 258-261:; Chem. Abs, col. 44 1950 . heating not only'raises the activity Of the catalyst, : -  p.-7633. 

. . . .  ~: : : which ord inar i ly  is only medium but also makes  i t  
NI,:A1, ~in, kieselguhr ca ta lys t s  W e r e  p repared  b y  s u p e r i o b . t o  tha t  0 f a l l  ~catalysts: 'not ureheated .  All 

: the" fol lowing methods, and  the  go of  the  Ni  r e m o v a l  these a d v a n t a g e s  resu l t  evident ly  f r om '  modif icat ions 
by ammoniaca l  t reatment,  ex t rac t ion  wi th  ~ 0 =  and  Occurring dur ing  the preheat ing.  - T h i s  is bein ~" inveS -~ , 
with. HCI respectively, are : Preeipttati0n at inw' tein~ tigated ~ T ~ = 

- L ~ E R A T U R E  

27. ~ [Influence o f  the State  of  Combination 
of the  Constituents of Nickel Catalysts  on Thei r  
2kctivity in the  Fischer  Synthesis.] Compt. rend., 
Col, o ~ ,  !949, pp. 1015-1017. . : 
~a t io  of  uncombined Ni  to t h a t  present  as  the hydrO- 
aminate is a determining factor  in the act ivi ty of the 
scher synthesis, whereas  the  presenee of the hyd~o- 
[irate is unfavorable  to this activity~ On the other  
~nd, the more  Nl there  is combined in fox, us suscepti- 

of easy reduction a t  450 ° , oxides, carbonates,  a lum- 
ate, the  less is the hydrogenat ing  activity,  I t  is logi- 

to admit  t ha t  each compound of Ni put  to USe 
~eris its catalyt ic  act iv i ty  in a given direction, since 

~:'psssesses a crystal l ine s t ruc ture  favorable  to such a 
~active process a t  the interface.  
~ 8 .  . Effect of the  Chemical  Composition 0f  
.F i sche r  Catalysts  and The i r  Consti tuents on t h e  

Synthesis Activity.  Jour .  Chem. Phys., col. 47. 1950, 
pp~ 474-482; Chem. Abs., col. 44, 1950, p. 9783.  
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partnership.  GrOut improvements  in yield and  qualit~j 
of  produets  and  in gas-synthesis p l an t  design have  
resul ted froin the  development  of high-act ivi ty  cata-  
lys ts  and f rom the  solut ion of impor tan t  problems in 
react ion kinetics a n d  h e a t  t ransfer  inside the  reactorS: 
As  a resul t ,  the  economic prospects of  the  process up, 
pea r  favorable  for  operat ion under  German  conditions. 
Amer ican  prospects a r e  d lseussed.  T h e  prnduct ioa  of  
synthet ic  lubricants  f rom the synthesis products  i s  
discussed In detail .  
3432c.. ~ .  [Technique  of  Carbon Monoxlde ~Iy- 

drogenution.]  Brenutoff-Chem:, col. 33, 1952, pp. 
21-30; Erdtil u. E:ohie, col. 5, 1952, pp .  19-17; Chem. 
Abe., col. 46, 1952, p. 3,731. 
-v'arious types o f  converters  used f o r  hydroearb0n 

synthesis  are  i l lus t ra ted  and described. .A_graphic 
e o m p a r i e e n  shows t he  g rea t  improvement  due  to the  
modern  high-capaci ty  F e catalyst  as  compared with t h e :  . 
older  Co catalyst .  A graphic  eomparison of the total: 

! 5  . cost of gas m a n u f a c t u r e  by the blue-gas process wi th  
Ni-Al~0rkieselguhr  ca ta lys t  was  shown to contain ~ ' ~  - ^ a .1 wi t '  t 1" .~1 .~ ,  . . . . .  s ~ 

~'.~i aluminate and ~'i silicate after being heat - t rea ted a n n ~ i c a ~ e s ~ t ~ e  ~tsr g~s aeltP~e gas op~-u~: 
~to 460 °. The  a lumina te  is active in synthesizing +h~ oha,~no~e "~ . . . .  x imum ~as uti l ization f96-97% 
~.higher hydroearbons; the sthcate form s CH. primarily, eonverslon with low CI-14 formation) multlple-step eon- 
.The distance between the Ni a toms in these 2 corn- " " r *Jr d p ~  " = . . . . .  ~i '~ons [~ . . . .  version is eqt e . nyslcoeaemma~ ,n~ ~s~ ga~, 
~peands *s believed to be the factor  respous*ble for the  : ~ ' ^ ~  tha t  the ~as fo r  synthesis nurnoses should have  
~sPeelficlty of their  catalyt ic  properties. . . . . .  a low CO= a n d  H..0 content but  t ha t  N-. is not as  
~3~9i TaA~[~, ~ [~Ianufac ture  of Ethyl  Benzene.]  objectionable. CO_~ i s  chemisorbed on the ,ca ta lys t  b u t  . : 
! ':~ FLA.T Reel K24, f r ames  3,227-3,130, 0et~ 23, 1935 ; N.. is only physically absorbed and is readi ly  replaced. " 
~* P B  70,215. T O M  Reel 291.  • ~ " : : The  undesirable  effect of  H=0 and C0.- is shown graph- 

! /  Residue-gasof.the~Fischersynthesis, the refuse gases  "ically.  A wide va r i e t y  of products can be made  by this . . . . . . . .  
;,~o,f the gas:oil compression and  the gases obtained in the  process, r anen .g  f rom gas.ohne [o heavy w ~ X ~ u ~ d a ~  d : :  : -: 
/eraCking of gasolines a re  named as sources: of e thane " cinu!ng amoams ann  taelr  a e n  [ a~ws ,  ~u " ~  , 
i~for manufac tu r ing  ethyl benzene T h e  % ~)f e t h a n e l  wet t ing  agents. Th is  wide  r ange  of products makes  the  
.obtained and the cost  for  1 tou of ethyl benzene a re  process~ economically a t t r ac t ive  in m a n y  countries. :  
• -calculated, " Sec abs, 2591. 
• 3430. ~ .  [Plan of P r e s s u t e - ~ a t e r  GaS-Circular- Tn,~2.~'zLL, B~ M. W .  See abs. 2820. i 

ing Synthesis and the  Low-Pressure S y n t h e s i s . ]  3~33. Ta.tL'Tz. M...~.xn B,t0STi~nxER, W. [Vapor Pres- 
~ FIAT~Reel K24 f r ames  3069-3,076, Nov. 11, 19~0 . . . .  sure  a n d  Hea~ of VaporizatiOn o f  I ron  Pentacar-  

Explains  the scheme Of the  2 types of synthesis t a  bonyl ] Ztschr  Elektrochem.. Col. 35'1929, pp. 799-  : : . ::: 
_~i detail. T h  e OutPUt o f  the ob ta ined  preducts  is eal- : :  802 ; Chem..A.bs.~ col. 24, 1930, p .  3690; : ' 
. eulated. Two flowsheets . . . .  :. : : " : Vaunt  p r e s s u r e  of F e ( C O ) ~ w a s  measured  47.56"-- : ~ ) -  

3431. T a ~ . ~ , - - . ,  .~.xn CHAR, m .  [PreParat i6n of 0i ls  ::~ 104:26o, by means  o f  the appa~:atus of  Trautz, ,BaiSeh,  . : '  . . . .  "::: 
~ F r m n  Pr imary  Pl'oducts . o f  the Gasoline P r e s s u r e  ~ and Dechend .  Calculat ions of the hea t  of v a p o r i z a , -  

. -synthesis . ] .  FI.A.T Reel  K29 f r a m e s  3,634-~6,701, :" , tiOn, by the Clausius-Clapeyron equ~ttion showed tha t  :: : 
~ i  1949-1941 PB 70;21~; TOM Reel 296. " ! "~ ~ i t  g radual ly  decreased  f rom 9:65 k c a l  r a t  23,78'i t o  :: .. 

: " : " ' " " h 879 k e a l  at 989S ° F rom t h e  pressures a t  o ° a n d  . P repara t ion  of !ubr ica tmg oils f rom gasohnes of t e : ' :oo  " ". ' :  ^ ;.,- ,~ • ". ,-~ • ^~ , ,~,,o ~ , , , h  : . . . .  
pressure  :synthesis is described extensively. P r i m a r y  : ~ l t~ : .  , .a vam.e o.z ~ . ~  ~cm.  ~ 2 ~ a ~ n e ~ _ , , V ~ o ~ . - S o c . ~  : . . . .  

~. mate r ia l s  a r e  ~asolines, wliieh have  been p r e p a r e d  ' ~ h,gaer:~nan~aa~::o~ ~_~ewara_na JousS~wrOCva~es cot '  " 
partlybvCoan~lpartlvbvFeca~alvsts. I n a f f y c a s e  vm. :7u ,~ ,±vu.o ,  p p . . ~ . ~ r - ~ , ~ . . ~ v ~ ' w -  . . . . .  :~ : 

: a p~llnl~uar~ L~C~t~;UUU~ U£ tu~ g~;SOLIUV~ l~ u~u~.sar.~. ~ . . . .  . " 
{~ The best.Way is to-e0nduct the  gasoline vapor t h r o u g h :  the P..resence of  Fse:~C2:m~l~:iO~,nedi~n:bFo~l(iCO~irnl : : 
.'q hot  concentrated phosphoric acid wi th  following neu-:  . auemg  ~s  "apor p r e ~  g . ~ ~ • : : 
?':: t ra l iza t ion 26: tables 3 graphs  : . ' 3434 Ts,~vvms. A. [Liquid-FuelProblem and Proposed - : 
: 3432. T r ~ ( ~ ;  H : [Gas  ReactiouSin:tl*e H e a v Y - C h e m -  ! Solutions..] Cbim. e t i n d . , y o L  13, 1925, pp. 373-382, : 

i c a l  Indus t ry . ]  Rundschah  deut~ Tech. col 13 No :- 722-730;  Chem: Abs:: c o l  19; 1925, p~ 2398.: : : : :' '~:.:. 
::No. 23,::1938 , p. 3;  Chem. Abs., coL:32, 1938, p. 6809." Discussion of the  na tu re  and distribution of petro- : ' : : 

Reviews modern  'niethods for  t h e  Syatliesis o f  ' t e e h : :  leum, the processes of  production of motor  spiri ts  f rom - 
nical products w i t h  the  he lp  of catalyt ic  gas reactions,: : heavy  oils o r  c0al, c racking,  :berginizati0n,: synthesis ~ : : :  . . . .  , :  

~, using especially H~ ; CO N.-, 0.., C-.H=, :C,H~, C.-H~, C:~I~ from gaseous C compounds, and the si tuatio~ in France . . :  - -~ . 
and C,l~ ~ I l iustrat l0ns ~" :! '. : : : " '~ 3 4 3 5 . : - - .  " [Methods~of: Increas ing  the Yield of  

.: 3432a. ~ '  [Development o f  t h e  FiSCher-Tr0psch:: . Gasoline F r o m  Crude Pe t ro l eum.  Substi tute f ' o r :  :: 
i : Synthesis in ~ Germany.] .  Chem.-Ing.-Tech. col. 24, .  Gasoline ] Rev. tad.  mtusrSle, col. 15 No. 353, 1935, =. : 

' 1952, pp. 181:182; Chem~ Abs., V01.46~ 1952, p. 6,361. : :pp. 403--428; Glfickauf coL 71,1935; pp. 1277-1280; " : 
Chem. ~.bs:,' col. 29, 1935, p. 8304. ' : . . . .  . . . .  . Bibliographical t reat ise  in memory  of F. Martin. : . .  

3432b. [ Indus t r ia l  and Economic P o s s i b i l i t i e s  Nature  :of  de t r imenta l  secondary 1'suctions in the  " 
of  Carbon M o n o x i d e  Hydrogenat ion . ]  : Chem.-Ing.~ synthesis o f  ~ l e 0 H  f rom C0 and  H= is discussed to  . . . .  

: Tech.,  co l  24, 1952, pp. "2~:27-247 ; Bureau  Of Mines  gether  with the requi rements  of Various catalysts.  T h e '  
i , T r a n s L  K-3~, 1952. . energy consumption is about  1.8 kw. -h r .pe r  kg. of pure  
i. Recent  developments of  t h e  FiSci~er-Tropsch'proeess::  ~Ie0H.  Theoret ical ly ,  i t  is possible to  fo rm synthetic -. 

w i th  f ixed bed catalysts  a r e  presented. The  repor t  is  hydrocarbons represent ing 7.5-80% :of' the : c a l o r i f i c .  
l imi ted to  the work  done by the  Rtthrchemie-Lurgi  : value Of wa te r  ~ s .  



4 4 8  BIBLIOGRAPI~/ OF FISCHER-TROPSC]K SYNTHESIS AND RELATED PROCESSES 

3433. TmwEnS, A:, .t~n D~sO~D, R.  [Decomposi t ion of  . . . .  : 
a 1-hr.  t r e a t m e n t  by CO-i-H,,  only eemeui2te  P u r e  Cemen t i t s  by Acids.]  Compt.  rend.,  vol. 205~, a-Fe appear .  T h e  percarb ide  m a y  h o w e v e  

. 1937, pp.  916-915 ; Chem. Ahs., voI. 32, 1938, p .  89~. i f  t he  reae t ion  is  p ro longed  to 2-3 hr. Abnva  

: LITERATURE ABSTRACTS 4 4 9  

rption~.] [Kine t ic  Equat ions  for  Adsorpt ion  a n d  Descr ipt ion of  the  Commercia l  Solvents  Co. process 
Jou r .  ehim~ phys., voL 47, 1950, pp. a t  Peoria ,  Ill .  T h e  mix tu r e  of  60% CO.- and 40% H ,  

Above  ~ ° on ly t :=  .145--147; Chem. Abs.,  vol. 44, 1950, p. 8194. L a r g e  proportion,  somet imes  78%, of C f rom cement- cement i t e  exists .  T h e  resu l t s  thus  seem to indicate : ~ Adsorpt ion of  CH,  N i ~ - M n - k i e s e l g u h r  data-  
ire i s  l i be ra t ed  /n the f r ee  s ta te ,  whi le  of the /~ydro-  t h a t  the  percarb ide  ceases  to he s table  abov R ~ y s t  (abs. on a L a n g m u i r  r a t e  equa- 
carbons  evolved, paraffins (CI~ ,  C-.I~):form only 3--4%, whi le  t he  cementi te  e x i s t s  up to a t  leas t  600 o. ~ t00o  • i obeys a 2 6 0 8 )  s imple 

the " • ~ . ' t i 0 n  i n  which desorpt ion i s  neglected a n d  t h e  r a t e  of  the r e s t  b e i n g  olefins (C~E[~ some t imes  5 0 % ) .  It i s  sug- s table  r e ~ o n s  of  perearb ide ,  the  fo l lowing reac~ion~ i ~ adsorption is p ropor t iona l  to the  f rac t ion  of  the  sue= gested,  therefore ,  t ha t  eement i te  is  (Fe,  C ) ,  w i th  ~ not  probably  occur :  
less t h a n  3, and  that  the l i nkage  : C : C :  is  present ,  and  (1): 3Fe={-2CO-~Fe~C+C0.., ) " ~ ' f a c e  not covered by adsorbate .  The  r a t e  of adsorpt ion 
tha t  t h e  H repine/rig the  F e  on  solution does no t  pro- ~ ' : ~ 0 f  H :  does not  f01iow such an  equat ion but  indica tes  
duce m o r e  t h a n  a smal l  a m o u n t  of  s a tu ra t ed  hydro-  (2) 2Fe~C-}-2CO-~3Fe~C+CO_. : : ~ i ~ a t  th  e su r face  is  heterogeneous.  Desorpt ion of CH,  
ca rbons  on accoun~ of t he  absence  o f  any  cata lys t .  " The  fo rma t ion  of  pe r c a r b ide  follows t h a t  ~ ~, : : : ; ~ f r o m  the Ni  su r face  a t  170 ° and  a cons tan t  p ressure  of  

- oz Cementlike.: , : : : . ~ i 0 r ~  ram. cannot  be measu red  because the evolved g a s  Th i s  v i e w  i s  Shown to be  consonan t  w i t h  severa l  re .  which  conta ins  less  C ; up to 400 ° reac t ion  (2) magi  ~ i: ~ . t F  all H=. The  r a t e  of  H.. desorption does not  fo l low 
act ions  a n d  to explain the  imposs ib i l i ty  o f  de te rmin ing  occur  bu t  not  above. T h e  presence o % u  ~ accelerate~ ~ : ~ : ; : : ~  the simple L a n g m u i r  equat ion and  a g a i n  indica tes  sur -  
(Fe=C) ,  by  selective solution of  Fe .  The  C sepa ra t ed  the  speed o f  the  reac t ion  cons iderab ly ,  urther-stfidie8 ! '~ ,~:~:~.  face heterogeneity.  . . . .  
i s  r e m a r k a b l y  absorbent . : . . . . .  wil l  be m a d e  of t h e  ac t ion  of  C 0 + H .  a t  temperatures  : ~ ! i l l ~  : T~O,~S~YA, F . B .  Ze~ abs. 3764, 3766. 
3~37. ~ .  [Isolation of P u r e  Cementi te  by-Acid  below 350 ° and  above 600% " ~ ~ : : : ! i ~ 3 4 4 6 .  T n o P s c ~  H.  [Synthes i s  and  Decomposition• o f  

A t t a c k  o f  Fer rous  Mater ia l s  a n d  Some of  I t s  PhysIca t  3440a. - - - - - - - -  [Elect ron-Diff ract i0n S t u d y  of  Cemem : A - : ~ .  F o r m a t e s . ]  Ann. chim:  phys., voL 15, No. 9, 1921, pp: 
: P rope r t / e s . ] .  Compt. rend  vol  "~05 1937, pp. 797- ta t /on of  I ron  by  Carbon  Monoxide.] Metaux  ' " ; l ~ "  42-60. 

799; Chem.  Abs. vol. 32,1938, P. '$95. '  corrosmn,  voL 25, 1050, pp. 263-264; Chem Abs.,;vo~ t. 

l ibera ted d u r l n g  f e r m e n t a t i o n  is w a s h e d  wi th  w a t e r  
under  p ressure  to b r ing  t h e  propor t ion to 25% a n d  
75%, respectively,  a n d  is then compressed  to 300- atm.o 
and  passed  over  a ca ta lys t  compr i s ing  97.TJ% Z n  o r  
Mg oxide w i t h  3..'25% F ~ 0 = .  F r o m  the  m i x t u r e  o f  
68% ~ I e 0 t t  and  32% H~0, pure  I~IeOH is  obtained by 
rectification. T h i r t e e n  tons of  M e O t t  a r e  produced 
pe r  day. : 
3 4 5 2 .  . [Conversion of  Coal In to  0ils.]  Ges. 

AbhandL Kenn tn i s  Kohle, vol. 8, 1929,  pp. 348-35~; 
Chem. Zentralb. ,  1929, I I ,  p. 3266 ; Chem.  Abs., vol. 
24, :1930, p. 5461. 

: Survey of  t he  known methods  of  producing l i q u i d  
• fue l s  f rom mine ra l  coals e i ther  d i r e c t l y  Or indirect ly i : 

b y  p r ima ry  gasif icat ion.  : 
3453. . [Problems ia  Fue l  G h e m i s t r y ]  Ges. : 

Abimndl.  Kenn tn i s  Kohle, vol. S, 1929, pp. 393-406. 
Pure: :eement i te ,  Fe~C, Was i so la ted  f rom a wh i i e  cas t  • 45, 1951, p. 9440 i } :~ ~ 

~ !  Invest igat iOn of C a 0  as a ca ta lys t  fo r  react ions in  Rev iew of the  m e t h o d s  of p roducing  liquid fuels.  
F e  (C, 3 .4% ; Si, 0.3; bin, t r ace )  by anodic  a t t ack  o n e  hour  cementa t ion  in  CO a tmosPhere  a t  540 " " ~ .~ water  gas  m i x t u r e s  w a s  ex tended ,  and  a I s t udy  w a s  3 4 5 4 . . .  [Composit ion Of tile P r o d u c t s  Obtained . . . .  
labs.  89) and  sel~u..tted f r  . . . .  ,~ , . . . . .  ~ . . . . .  S the  or thorhombic  Fe3C" h,~,. . . . . . . . . . .  ° m a d e  of in an  a c i d  med ium or  by  Simple ac id  ( A c 0 H )  a t t a c k  f o r m  the synthes i s  and decomposi t ion of fo rmates ,  in the  Synthes i s  of  Petroleum.]  Ges. Abhandl. 

C ~ H C h : ! d . I . 4 , ) j  wnshmg,  w i t h  E t 0 H  and  E t , 0  and  i.i~nes~n <:500 no Fe?C w a s  observed: D u r i n g  eemen~,. ' ~ ! ~ . A s  r e , a r d s  the  mechan i sm of CH,  synthesis ,  i t  i s  Kenntn is  K0hle. vol. 9. 1930, pp. 561-570; Chem. 
i.=.':;:2. ~ n  _~:~ J .nu~ obtained~ i t  fo rms  fine g ra in s  ~ ] ; ~ . ~ , ~ u  or ~n a i r  t he r  e i s  a Spontaneous oXidation ~ : ~  assumeu t imt  a t  t empera tu re s  below t im decomposi- : Abs., voi. 25: 1931, p: 3S06. : ' 
, ~ - ~ . . L u  Ln~ touca¢~une  po in t  210% The  relectr01vti~ : . :  - : = f i ~ - g . ~ e ~ 4  m m  PerPendicular  to t he  p r e n a r ~  . ~:}:~ tion of CaC0~ (900 °)  wa t e r  gas  reac ts  With C a 0  to 
~ :A: -da~  remclve  to t im calomel  e l ed~rn~  t~,+ ,~:-'~ ~ o , , ~ a ~ .  ~ n m n g  cemen ta t ion  a t  hi~h-~ : ~ o ~ - : ~  -~- ~]m~ give calcium form~tte. Ca0-{-2: C0-}-H:O=Ca(CH0_-).~. Benzine f r ac t i on  boiling a t  60°-185 °, of the syn-  
• x~l )  i s  - - 0  3o00 f o r : n i l  oR n - ,  - ; - ~ - :  ,~ :~ . .aLeu  g raph i t e  is  deposited on th . . . . .  : : . l~  ~. ~ - , ~ = ~ a ~ r e s  -~,~-! The fo rmate  in the  presence of a n  excess of l ime thetic petroleum obta ined bY the Catalytic reduction " • 

. " - ~ --~, - - ~ . w u  m r  pz~ 7 ~ The  o o . • . - ~ v - ~ , , , ~ , ,  ~urmee.  Above ~ ! ~  ~' ~.~ of CO a t  o r d i n a r y  pressures  has  been  examined  (abs:  : po ten tml  o f  t h e  couple Fe~C-Fe }-  n:.23- ~ .~^o :. 8-:0 there *s no ev ,denc  e Of rathe r FetCh)or Fe  which : ~ ~ then reacts  tO give  CH~ and CaCO,. 2 Ca (CH0~)~.-I -~ 
neu t r a l  m e d m m  but inc reases  ~f the  P H  inc reases  r v . . . . . .  " : ' -  " • • p ~: ~ ; . . . . . . . .  ~: A f t e r  f r a c t l o n a t i n ~ a t  every  10? t h e  specific g rav i ty ,  ~ v'23u a~ x o  m a wxthont  doubt a re  m'~sked by the  ~ra i t e  Sam les . o ~ C a 0 = 3  CaC0=-}-CH~ . . . .  1021)~ . : 
beyond 7.~. p ' e  ~ous~y oxzmzeu tu a i r  and  then ca rbur ized  a t  540 ° ~ 3 4 4 7 . ~  " [DecompD-sitioa O f  8ynthol  at- A t m o s -  .: ~l, and I va lue  Of each  f rac t ion  Were determiaed~ -The: ..... ; . ; :  : r  

. . . .  - : : : g ~ e  the  s a m e  resul t s  bu t  t h e  cenmntite g r a i n  s ize  is pheric Pressure . ]  Ges. Abhandl..  Kenn tn i s  Kohle,  " olefins were  de te rmined  by s e p a r a t i o h  as  the double :; 3~38. TRemSZOF~WZ/~K R~zz~'z*heVssE~- [Sul fur '~ in  ::; g e a t e r . :  . . . . . .  : ~ ~  

Syn thes i s  Gas - -Rou t ine  kn-i*-~-o ~ , , r e  . . . . .  . . . .  ,! i-~: 1698. " ~ genera ted  by d i tu te  HCI • The  benzine was  found t O  : : , ;  : . . . . .  7003033, 1942, 3!0:pp p B ' l ~ ! ~ ' a  : m ? o  v , , ,  67: g,. : Tnov.L~z.se~r,.j..:~eeabs: 1677. ~ ' i 1 ~  : vol. ,7. i925 pp:-49-50 C h e m .  Abs.r v01. 21, 1927, p..  corn  uml ' w i t h  H ~  ace ta te ,  be ing  subsequently r e = .  :::: : - I 

s: nthetiManuseript~d~ta 0f the analv~e~ mad~ , , ~ . .  , . ~ - - ~-  gao.~ as~'¢'[ms : 3441. TRossC~Len o . . . .  A::~ [ inh ib i t i on  bY CarhoP , .  . -~. .  ~tuu~-J ~" "z~yaro. :':|'::~:::i: :~'< : Syntho]; 5.$ gmi,  on hea t ing  to 400°-480 ° a t  a t -  consis t  a lmos t  ent i re ly  of a m i x t u r e ' o f  paraff ins ,  : : i"  : ' 
s~ow ~ c o j l p l a n t m  Germany  i s  g iven .  T im ana lyses  ~io].'~ ~e~lsor:pt~veAct,)uty of Methnne by Fischer  : '~'~- mospl~eric pressure  yie lded 3.9.gin. C, 0.3 gin.  CO.., 0.7 /i,pentane to n-nonane, also /so-aonane,  w i th  the cor- 
• ~ ~ , , t~ , ,~  pc]ore andcha ~n~erSCrubbm~aft r ~ - ~ and. - . . . . . . . . .  ., ¢-.~.j ~ o m p a  rend.; v : o.~ . ~ gm. CO. 0.5 gm. H.-, 0.2 gin, CH,. and  0.1 gin. h y d r o -  responding 01efins, t im ia t t e r  pred0minat in~,  espeeial l ]  
en t r ance  in to  the  contact before 1013-1015 ; Clmm. Abs. , v01.43, 194~!p7~8~41940~ PP" : )|!:~% carbons, these products  being different  f r o m  those ob- in the lower:boi l ing fract ions.  I t  w a s  quite s table  to 

. . . .  " |!**~- -~ t a lnsd :  by hea t ing  it. Under pressure  . . . . .  in  au toc laves  . a i r  and l igh t  for  a t  leas t  2 yr.: . . . . . . . . . . .  : 
" Taz.~t~:.~ax~, T H . - 2de . . . . . .  ab~ 1~0 : : lvs~s" PrevioUSis reviewedW°rk Onandthe ads0rPt i0  u .  of  CH,  on N i  r a t a -  "~ (abs. 1014). 

3439. Tr~nr . .~  3"' ~:~:~XO O ~ E r t X r  ~ r ~ ;  ~ ~ .~  . :  ,~,.~ ~= ~. • . . . . .  n e w  exper~ ]eats a r e  a n a l y z e d  • : i i ~  ~ 3455. - - .  ( [Synthesis  of Organ ic  C o m p o u n d s F r o m ~  : : : 
. . . . . . . .  . . . . .  ~ , e c ~ r o n - ~ -  : .  . . . . .  au~orp~mn .o~ url~ upon t im F scher  N I  datalyst  ( : | i ~ ! .  3448., . [H ighe~  B0iI ing C0nsdtu~nts  of s Y n  . . . .  Oases Obta inable  F r o m  Coal.] Ents tehung,  Vered- - : 

f r a c t i o n  S t u d y  of the Cementa t ion  o f  I ron:  -•I  A c e  : is  inhibi ted b t ~ by C, t he  fixation of which  by  the thol.] Ges. A b h a n d l . ' K e n n t n i s  Kohle ,  voL 7i: i925, :  :-,  ' l u n g ( u n d  v e r w e r t u n g  derK0hle~ Berl in ,  B0rn td!ger  : -:~:~ : .  
t i e d  of  P u r e  Carbon-Monoxide ] :  Corn t r n c a t a h  . . . .  ~ . 230, 1950, . . . . . . . . .  ~n o')03-.) on~, ~,~r~""?" ,x" ~ P- ' .  e d.  ~01. . . . .  , : s t  . . . . . . . .  dmnmsl~es the  active. . . . .  sur face  w~thout modify-" : !  ~'~': pp. ~5-77; Chem: Abs., vol. 21, 1927; p. 2779. : ' 1930, 359 pp., chap. .  V. - - . . ~ : ::~- 

Higher-boi l ing c0ast i ' tuents  of Synthol contain  Small-  ~ . : - - - , ,  . ~8ce a b s .  1013, 1014, 1015i 1016 1 0 1 7 ,  : "  o~., ~o~. ~-4 l w 0 ,  : m~ the speed of  a d s o r p t m n ,  a n d  by H ~ ' t h e  presence p .  I0,631. : : . . . . . . .  : 
E x t r e m - ] - -  A.,_ ; .  _ : : " : . . o~ ~vmch in the  mls0rbent  reduces  shnnltuneouol~ * ~  ~ ! ~  ~" quant i t ies  Of viscous oils, whiehYcan be acct , : lu ted d u d , . . :  1018,.1019, 1020, 1021, 1022 ,  1023, 1024, 1025/1026, 

by ~::_~,,, ._~.v: ~,[m po,~crvs~athae f i lms W e r e ~ p r e p a r e d  a c h v e  s n r f a e e  and the  speed of  adSorntb~, 3 ~ ~"~ ~ "  therefore Contain hyd roxv l  groups.  T h e  leas t  vola t i le  -- 1043, 1044 1045 1046 1047. - : . .  " ." 
. . . .  ~ . l z ~ n g  xrom pure Fe  o r  mi ld  s teel  o it  . . . .  : " .: .:- ' ? : ¢ ' - ~ " :  - ' ~ : >'-¢ : ~ " ' ~ - " • " ~ • " r , . .  . . , : ' ' ' " , ' " : - . 
f a c e  Of f r e s h l y  cleaved ~'eck s a l t "  the  sa l t -° r  t}~est[r  . . . .  3 4 4 2 _ . ~ .  [ K I n e t ~ c L a w s  of Ad.~,rpd0n of  3Iethafie c°a~t~i~mn~s.~l.re.s°l~d.a]~d~sph~t~;,~ Tr;ac~s of  ,t sohd,  : : :  3456, Tao~s0!~  ~ . ,  A~D DITTarcE,: E :  [ A n a l y s i s  O f . . . . .  
n~ssolved in  I ~ 0  t0d tl|a i ~ - , , =  *~? ~, " ' - .  -".~ ~-u~u uy ~:lscaer La t a lv s t s  Conta inin~ N; , t - . ,  ~ f , , . ~ +  ~ : ~  ~ . r h . . . | c  ~ , , s . , , . ~=  , , ~  ,,~,~.,,=,, ;,,o . . . .  : : . : : b}aseons ~ ~yurocarbons .  : P a r t m u l a r l v  01efins.]  : : 

• - a  . • . , ,  ~ ..,=t,tL,,u unu eouectea on a • rend v o.)~ ' : " ~ ~ ' ~ = " ~  ~ .  ~ - .- , - . ' :-  - . , o~ " - -  :N~ ~,nll.~ q:h~s was  ssb]~itted'  ~:~ ~ a , , ~ , , - - .  - . . :  . .  , ^ e l ,  __,%1949, pp. 1.126_11o~. Chem '~h~ ~m ~ 3449. - - .  [ E q m l i b n u m  Cond~tmns in the  _~orma-: Brenn~toff-Chem. ~ol. ~ 19-.) ,  pp. 169-1, ,  : G e s .  
presence  of  p u r e  CO an • o.- .~x  . . . . . . . .  . , , p. 064. -. . f . ~ . -  tlou o f  Hydrocarbons  and :Alcoho l s  F r m u  W a t e r  . :  Abhandl , :Kenutn~s Koide, vol. 8, 19-9, pp, . 8 u - 3 0 4 ,  
d i f f rac t ion ,  A f t e r  cenle~dt:ho;~ [ ~ ' t ~ . ~  eu oy e[ectrom : P r e v i o u s l y  Pubiisi~ed res-  1 *~ ~ ,:~ ~ ~ Gas.]  Brennstoff-chem. ,  v01. 8, 1927 p. 376 ( Ges .  : c i c e r o .  Ahs., vol. 19, 1925, p. 2793.. : : : . . . .  : : .  : " : : 
c rys ta l s  b f  cea i ea t i~ea re  u r e s e n ~  ~ : ,  °-r, t h ° rh°mb  ic :" lyzed kineti'call~. T h e : h e a ~ L a 2 s :  34J D w e r e a n a -  : ~ : Ablmndl.~Kenntnis K0hle  vol. 8, 1929, pp. 336--337; : Frac t ional  Condensation a~ l inuid-a i r  t em"e ra tu re s  . . . . . .  for  _ o . ' - = --~.~w pup° lions is  ; ' • • • . vx ,tu~urp[lou oI: ~.)h4" on ' : ~ ~ • , ~ O  . ~  - k r . : • ~ . " ( . ~ . ~  * @ meal. A t  o 4 0 .  ; f  the  p r e p a r a t i o n s  a r e  n0~ ,~vn,~^~- . a F~sci)er ca ta lys t  app r ox inmte d  17 -,.-, ,~a," r , m  ~ !  . Chem. Abe., ~oI. _- ,  19.$, p. 39~6. . . . . . .  w ts apphed m the a n a l y m s  of eomple~ m~xtures of  
c o n s t a a t l y t o f r e s h c 0 ,  dec0mp)s i t i  1 . , ~ o ~ , : ~ . : ~ a  L. 3 4 4 3  ; .  - : • k . . . . .  it.~r . . . .  ~ : Smi:th s ta[es  abs  3206 tha t  e u i l ibr ium calcula-  - patuff ias~and oiefius G a s e s  Other t h a n  h 'd r0ca rbons  i~;.~. 
i n g  Fe=O, A s ' t h '  , _ , . o n :  . . . . . .  z. . . . . .  v r m  . . . . .  - ~ .  [ ~ p p h e a t m n  0f  t h e - K i n e t i c  La~:s  of ~: . ~ r - ( ) q . . - e temperature ~s ra,sed ' - r ,  . . . . . . . .  ~ A d s o r n h o n  and-V~o~- . . . . .  . ~ .  . . . . . . . . . . . . .  ! ~  t m n s  ~how..t lmt,~:as t h e  temperature i s  i n c r e a s e d ,  are f i rs t -determined (CO.-by,ahsorpt iou.  in ICOH, O, :~ 
aep omted on t h e  surface,  and  above  820" th~ ¢~:~'~,'~.~ !- i y s t s . ]  J o a n  e h i m ~ ' I ~ v s " ~ - ~ ' ~ " e - ~  t u d y  'of  C.ata-," ~ fo rmat ion  o f  h igher  r a t h e r  t h a n  lower hydrocarbons  ::. 

34~Oementution (El~C:omnn'D~ffra~tc't~n " S t u d y A o f  ; t h e  : 3  ~.v[easm~me: }cs of t i ! e r a t e .~ f  d :orpt ion:}~f  H_-indicatb : : : : : t ~  shows tha t  h igh ' t empera tu , ' e s  favor  fomnat ion  of  C H , .  :a t -which t e m p e r a t u r e  i t  i s . shown the h igher  h y d r o c a r -  
: - :Smith:dis0  l~nds their i n c r e a s e d : P r e s s u r e : f a v o r s  pro::- ; : :  bons are  not  affected) a n d : t h e  r e s idua t  hydr0carbons : < :  : : .  

- • • - ~ -  o~ ~ , ~ n ,  M i ~ -  . p v , ,~n'e cen~ers f o r  which energies  of  activa- -~= duc~ion of h igher  paraf f ins .  T h i s  a g r e e s  wi th  exper i :  a r e  then condensed 'by  liquid a i r  in a u  appa ra tus  bui l t  : ' ( '  :. t u r e s . ]  Compt .  r e n d .  Vol 23.) 1951 - -  1 1 1 6 _ ~ ' g  : t i o n  of desorpt ion a re  9 1 ° an  a ~a o . . . . . . . .  " ~ ~  
S . . . . .  ' ' ' " "  ,~  ~-*--, . ~ o  . . . . .  , : . : , - ,  , ~  . u . o  ~ : c a u ,  r e s P e c u ~ v s l ~ .  " l ~ . ~ !  With pure  dso,:b d and O ou the kinetics mental res,Its of Tropseh, exeept that oxygenated by Str, hieio Co. D sseldorf. Condeusation and frae- 

! e o m p d u n d s  a re  f 0 r m e d  u t  t empera tu res  h i g h  enough -  . t ionation a re  ca r r i ed  out  in 4 U:tubes  cooled to s u i t a b l e  1~: 
- ~-'~o " ~ u a~ Snga t ly  ra i sed  t empera tu res  • ^ - - .  , . ~ on on ~s t ' a s  pub l i shed  previouSl : (abs i: • to dr ive  f r o m  the  ca t a ly s t  the h ighe r  hydr0carbons ,  tev~peratures by l iquid a i r  and  also by Xl  blocks cooled ~ ,  : :  

o . r :~0  .~00  o h a v e  sl}ow n 'under  t h e  exper imenta l  c o n -  ~ ' ~  ann  3R42) is discussed.  . . . . .  : . : : Y : ;" which have b e e n  fo rmed  b t is  medium.  The  f rac t iona t ion  i s  car r ied  out under  . . . . . .  ~ 
. ~ r ~ n ~  ~n~: ~ ly : reemee~l t i t eFeaC.and :o~de  Fe:O ' a r e  . 3 4 ~ . . ~ . . .  [Dis~oeiation0fMethanei'aPresence0f : ~ " 3 4 3 0  : [Equil lbriuul  Coad[tious for  Fo rma t ion '  : h ~ g h ~ a c u u m m a i n t a ! n e d  by_a T6pler  pump A Gaede . . . .  

• ~ ~, =s~,ee, a o w e v e r  : o f  a mix tu re  of  a ~sm~ei c a t u l v s t  ] ,Tour chim pC" ~:lwl~.n~'nrhnn¢. fine] Alenhnl~ F r o m  ~,Vnta,- C n R ' i  pump i s  used also:  to c i rculate  gases : .  : T h e : f r a c t i o n s  : : : . .  ' ,  equal  p a r t s  CO ~ " .~ ' " : : ~ o-  _ - • • . phys . ,  vol. 47, i960, .................................. ~ - "n B . . . . . . .  n 3.3n ~ ~ _ ~  ~_ ~-}- . . -  different xssu i t s  a r e  noted :At  " PP--~4-2Sn;  Chem. Abs vol 44 ln~n , v ~  . . -  ant] ~or ~ne uurat ioa  o f  t he  reac t ion  (1-~. "h,~ ~ " ~ :  . .  .:~ .~: ", :. • , . . . . . .  ~ . . . . .  % :  : : :  : Brennstoff-Chem vol. 0 1928 p. 250 C h e m  Abs. : oota~ ed a re  : ~ = h / ,  u~ te tna  e, propane,  ethylene, 
: vol  oo ~19.~8 p ~773 '~ : : ': and  propylene)  u.. (propane, bu tane ,  propyleae, and  .~: : 

. . . . .  , ,  . ~ u a ~ e s  m a d e  m t h e  absence  and  presence of  a Ni  . ~. . . . .  ? ' :" __'_'~ : butylene) D (olefl ~S a ld paraff ins o f h i ~ h e r  molecular  : .  ' ...... the  presence  i s  indicated 0f  a -Fe ,  a l i t t le  cement i te  ca t a lys t  ind ica te  tha t  no reac t ion  took place between : : :  : :  ~omment  on ups. ~zn~. . • " . . . . .  - ' 
Fe~C, a n d  a compound  cha rac te r i zed  by a~ d / ag ram d i e -  w e i g h t ) :  F r o m  the  ind iv idua l  f rac t ions ,  ethylene 

CH~ a n d  N i  a t  112o-28Z?.:  No  in t e rmed ia t e : ca rb ide  i s '  : ~( : 3 4 5 L  - - ~  : [ ~ [ a n u f a c t u r e  of Buty l  Alcohol, Ace- homologs a re  absorbed by 87% H.-SO~ and  ethylene i t -  
f e r an t  f r o m  t h a t  o f  eementi te and  s o m e t i m e s  appea r tug  n e c e s s a r y  to expla in  the  decomposit ion.  :The  e~;idence [ ~  tone and  Methanol  F r o m  Corn.] ~ Brennstoff-Chem.,  • self  is absorbed by' a mix tu re  of  :solutio~is a and b i n  . " I 
i n  the  p u r e  s t a t e .  Detailed e x a m i n a t i o n  ideatil tes I t  sugges t s  t h a t  Ni  carbide  i s ' n o t  responsible  f o r  the : vol. 9 "1928 p p .  1 - 2 ;  Chem. Abs . ,  vol. 22, 1928, p: proport ions 0.25 : 1.875 a being 87%- H.-S0, s a tu ra t ed  ] 
as  the  p e r e a r b i d e  F ~ C  or  H ~ g g  carbide .  A t  400,, a f t e r  efticacy of  Fischer-TropscI~ cata lys ts .  " i ~ 263~. " " : ~ ~ . . . . . .  wi th  NIS0~ and  b being S7% H.-S0, conta in ing .0 .6% 
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B AgSO~ T h e  amount  of  C corresponding to each vol.  3462. TROPSCH. H., ~.ND VOX FHILIPP0VlOH. A. [ ~ i ' . : ~  # ~ .  Benzine Synthesis F rom Carbon Monox- 
absorhed is  determined by  oxidat ion of  the acid s0in- p a r a r i v e  Exper iments  on the  Decomposition of Car" i : ~  tde and Hydrogen  a t  Ordinary Pressure .  ~ -~ I I .  
l ion w i th  excess KIO~ nnd  back t i t ra t ion o f  the  bun Monoxide bvContae tSubs tance~  ] G e - - - ~  "~: 

" o-  ~" °" ~°nan~n~ ~ B !  Usefulness of a ;New Alloy CatalYzer. ,See abs. 1858. excess w i t h  Na:~O~. Paraff in  hydrocarbons a r e '  de- Kenn tn i s  Kohle,  col. 7, 192n, pp.. 44--45; Che : 
t e rmined  b y  combustion in sma l I  quar tz  tubes contain- Zentralb. ,  1926, I,  p. 3298; ~nem.  Ass., vol. 21, 1927: : 5 ~ - - ~ "  gee  abs. 135"0, 1851, 1862, 1853, 1854, 
arcing givenheatedwithCUO'numerousB°ilingtablesCUrVeSof°fanalyticalthe hydrocarbonsdata f o r  p"  3530. . . . . . .  : i : l i  186 1858, 1868, 1867, 1869, 1874, 1877, 1884, 1885,. 
pu re  gases.  Specimen ana lyses  of  (1) an  oil gas, (2) a Purif ied and  dr ied CO was  conducted Over co,,-::~ : ~ 1908. 

suostances a t  400 °. I t s  decomposition actor  . . . . .  "~..'~c~e:~ i ~ 8 .  Tsu~zo~c~., S., ANn Fv ,x , t sA~ ,  W. Purif icat ion synthol  gas ,  and  (3) a gas  f r o m  the  Bergius hydrogena-  ~ ~ ,,~ ~o 
t ioa process  are  g i v e n . .  . reaction - • C O ' ~ c o  -J-C was  . . . . . . . . .  ~ ~ - : ]~ ?-  ~ of the Gaseous Raw Mater ial  Used fo r  Benzine Syn- 

m e  . . . .  uu~." -'~'r~, was  :--the 'mos t  ~ ~2°~'~Uacttve catalyst,UY aetermini~,~. : b u t  th ~ [ ~  thesis. L Removal  of  0rganio  Sulfur Compounds a t  
3457. TnoPscw, H., ~ K ~ s s ~ n ,  B. [Catalytic Proper~ ectivi.ty w a s  a lmos t  completely destroyed by a l lo~;  ~s,J ( ~ , .  ~bow Tempera tu re .  flour. Soc. Chem.  I n d .  ( J a p a n ) ,  

t ies of  Rhenium.]  Ber. deut .  chem. Geseil., col. 63 B, m e  'm~ w i t h  ~u% Su. Grea t  differences were  foCuS! g ~ : : - ~ r  col. 41, B, 1938, pp. 43--47; Sci. P a p e r s  Inst .  Phys.  
1930, pp. 2149-.'2151; Chem. Abs. col. 25 1931, p 2 2 .  among di f ferent  types of  Fe` Wi th  a CO cur ren t  ~, . ,  . : . ~ .  (in German)  ; Chem. Abs., col. 32, 1938, p. 8577. . . . .  ~ . ' . i : ' , , ~ : ~ •  Chem. Research (Tokyo)  col. 34, 1938, pp. 301--309 
Reduced  Re  and Re-Co Catalysts ac~ as  hydrogenat-  400 Cc. pe r  hr., the following % CO.. were  found i n ' ~  

issuing g a s :  wi th  Ni, 33.4; F e  f rom Fe~O~, 10.4 e r ~  i:~?~'..Besearches were  unde r t aken : to  find a sat isfactory i ng  ca ta lys t s  in  the reac t ions  C.O-*0H, and  C:EL-~ reduct., 2.3; ZnO, 0.9 ; Mn0,  0.8; Cr:O:, 0.6; NiSn ~ .~ . .  i ~ ! ~ n e t h o d  of S' removal  wi th  known or n e w  mater ia ls ,  C-.Hs. A t  470", Re carbide is fo rmed  by pass ing  C O  
o v e r a  Re-CU catalyst:  L 0.6; AhOy, 0.4 BaS0, ,  0A; t inned Fe  0 ~  M g 0 ,  0~ ~. ~:. ~ . f r o m  a gas to be used fu r the r  for  the  synthesis of  
3458. T~oesc~r, H.;  AZ¢o K0e~;  H.  [Synthetic Benzine Cu, 0 0 . . . .  : i : "  ~ ~ i ~ e n z i n e ,  i t s  S contents to be less than  0.2 gin. per  100 m.~ 

F r o m  W a t e r  Gas.] Brennstuff-Chem., c o l  10, 1929, 3463. ~ [ condensa t ion  of  Methanol in the  Pree- :~: ~ : ~ ' ~ i t Y  gas, wi th  a t o t a l  S content  o f  24:0 gin.  S per  100 
pp. 337-346; Petroleum (London},  col. 20, 1930, pp. e n c e  of  Contac t  Substances.]  Ges. Abimndl Ken-*~-= =:i: : : . ~ . ~ ,  of  which  22:6 gin. S is organic, was  f reed  of CO_- 
15"(-158 ; Ges. AbhaedL K e n n t u t s  Kohle, col. 9, 1930, : : Kohle, col. 7, 192~, pp :73-83-:Chem Abs v o ~ ' ~  : :: '~--~:~nd w.S and as such used ove r ' adso rben t  materials~ 
PP- 533-,~60 ; Brit ish Chem. Abs., 1929, B,  p. 1003; 1927, p. 2370. ' . . . . .  ~ : ~ . ~ d r y  purificants and H~.S extract ion mate r ia l s  a t  room 
Chem. Abs., c o l  24, I930, p. 4919.  ~ Catulysts  examined were  those used in ~he ~r^~ ~- .~m:~: temperature.  AS adsorbent  mater ia ls  w e r e  used act ive 
Synthet ic  benzine obtained f rom Water gas: by  c a i n -  ~iew to elucidate t h e  m e e ~ ] U m  ~" : ~ . -~ .~C ,  

lyric  reduc t ion  s t  ahnospher/c  p ressures  Was a m i x t u r e  _~ ~ . - ~arly all eases, a small  quanti ty i ~ ;  
o£ 6.5% olefins, 0.1% benzene, 0A-0.~% toluene and o~ ~erpene~il~e ouor was  obtained, and ' the  Possi- ~-:~ 
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paraffins,°£ 65% c The  ofanoilofterpenelikeodorwasobtuined a ~ : ~  to produce a highly purified gas. As  d ry  purificants, 1862. • 

saturated and  biiity of t he  fonna t i en  of  h igher  boiling compounds was . . ~ ' ~  F~0s  on a pumice suppor t  and Luxmasse  were  used;  as  . Benzine Synthesis  F rom .Carbon M o n -  uusa tu ra t ed  const i tuents  
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were  separated~ isolated, and  identififd in various f r e t -  ailacti°n0ther:ga~ waSeases,COmposedeousiderablealm0st exclusive'ly of Hf. In  : '  :~ 
Hgti0nSacetate°f t he  earefullYmethod wasfraeti°natedused Wherebybeuzine;pure Olednsa modifiedwere quanti t ies of C ~  were  ~ i ~ f i ' t s  w h i c h ~  Fe:O3 was  added were  used. 30% S r e m o v e d  : Genera l  Proper t ies  and  Constituents of  the Benzine 

i: was obtained wi th  the dry  purifieants• T h y l o x  f a i l ed  P repa red  With Rn AlloY: Catalyst• See abs. 1861. 
ob~-ined f r o m  mixtures  con ta in ing  sa tura ted hydro-  produced.. W i t h  a n  alkal ine F e  cata lys t  a consid ' :  ~ , ~  to 9x t rae t  the organic S while` wi th  (C.-S~}~ N 67~7~, : . Benzine SYnthesis  From Carbon Mon- i:  
c a r b o u s ,  T h e  hydrocarbons: thus  obtaine0 ~ ~,,n ame  a m o u n t  of  oily nroduets  w-~  , h ~ ^ 2 -  . er. ' ~ -~ ~' S renmvaL was  obta ined;  i t  was f u r t h e r  improved  by_ : ~ oxide and  Hydrogen a t  Ord inary  Pressure•  X.XIX.  ~ . i _ 

- ~tane%hexane, heptane, octune, .3.methyloctune ~ n o n a n o  . productmn of oils directly £rom M e 0 H  ~,' p r  . .~ngthe ~ .  addition of  Fe=0• . . . . .  ' = ~-penrene  2-pentene l he  o , ~,  : • . . . .  ~ m ~ e ,  • . . . . . .  ' • Inf luence of Bore and  L e n g t h  of  the Reaction T u b e . .  
. : ,  - o , xene, --hexene,  3,3-dimethyl-1. 3464. -TsoPsc~, -H,  SC~SL~,X~R~-A - "~ ~!~!"  3467. ~ " • PUrificati6a of the Gase0us Raw Mate- ~ ' gc~ abs; 1885. i . : : ~ .  ~ ~ . 

i ~enorene.., ~eptene, ~-octene, and noaene` A long-needled . Povzc~r~ A. [Reduction of Carbon"~v°~ Prfz~. ~i rial Used for Benzine Synthesis II. Removal of • • Benzine Synthesis From Carbon Mons.- :-i 
j,j.:j,~--~-~ p ~ s ~ m y  s ~ , ' ,  ~ s_uos .mnCeameltingy.pyrone~106O,derivative, 5f  unknoWnseparatedcompo. !: ~ChemAbhandi~AbsKenntnisv01 ' o i  1nooK°hie' ~ , , v o l  ~ -;'," ~ x ~ e `  j ~ e s . ~ _ y ,  ,,~,•: , ,o-~.;  :~:~,~ :i: Organic ~Soc.Sulfur~Chem.Comp0unds a t  High  Tempera tu re .  oxide,find HYdrogen a t  Ord ina ry  Pressure• :'~LX IV• 

• ~ , ~ :  Jour,  Ind.  ( J a p a n ) ,  vol. 4 1 , B ,  1938 pp. lufluence of the pa r t i c l e  s ize  m i d  the Hydrogen  
. . . .  34~9.1TfoPsc~.~"e ~ut~ - ~ v  fract ions of  the benzine. ~' ~ ' . . . .  ~" . . . . . .  v: 4 7 - 5 1 ;  Sci. Papers  Inst• Phys.  C h e m .  Research • T rea tme* i t  or 0x ida t i0n  Conditious of the A l l o y . .  

~V;on Iron[0i)servati°nSOx/de:] Ges.°n quantitativclyH"F°rmati0n of  CH~ f rom a mix tu r e  of C0 ( l v o l . )  a n d ( 3  vol.) in contactat 240°-250 °with iS : l :"  ~I~ (Tokyo),  vol. 34, 1933. pp. 310-320 (in G e r m a n ) ;  ca ta lys t s .  ~ee abs. 1860: H., AND K~SXlU. 
theAction 0f Ni, which normally occurs i ~i.,,: Chem. Abs., vol. 32 1938, p. 3577. " Benzine Synthesis  Froml  Carbon Mort- : Carbon Monoxide 
Abhandi. Kenntn~s Xohie, greatlYNeitherdiminished by ~ ! ~ ;  : T l i e  s a m e  city gas w a s  I used for  S remova l  a t  h i g h  : " • vol. 1925, pp. 46--43. tdding NI=I~ to the  gas mixture•  

formalde- ] . ~  tempera ture  by pa s s ing  the ga s  thr0ugli  heated pipes Nickel-Alloy ca ta lys tS .  LSec:abs. 1 8 6 4 .   ormation of svuthol by way : nor h amethyienetetrumine was formed and the : oxide and HYdroge  at 0rdinory Pressure` 
om ~'e and CO is ~6t ur~bahl~ " • hal mix tu re  contained 13% CW " 1 - ~  ~r~ ~ ~ ~ ~][-:~.: wi thout  and in the presence  of  c a t a l y s t s  Fe CU "and - ' " ' .... ' . . . . . . . . . . . . . .  " 8 o ~N~ • V Benzine Synthesis From Carbon Mou- : : -  " 460: TnoPsc~r H 'A .w~i~r , -~- -v , / -  " .  ..~ . : : . . . . .  ~ " "'• W i t h  a N i  ca ta lys t  t h a t  had  b ~ '  ~ - ~  '~+~ " ~ '  _A' steel pipes were  U~ed :a-t 500 ° Fe  pipe gave the . . . . . . . . . . . . .  Rn ~ ' . . . . . . .  ' . . . . . . . . . . . . . . . . . .  ~ . ~ " ' : oxide and Hydrogen a t  Ord inary  Pressure .  XI~,XLX. : : - 

o f  Methane  in  t h e  W a ~ -  ~•,o ~ .  ' ~ ~ ' 0 r m a h o n .  a lkah  the  s a m e  ~as n ix ture  vie ,t ,~  a~ao ~ ,~  ,~ : ~ . ~ '  :best resul ts  but desulfurat ton is only 77% A g  ea ta  P rope r t i e s  of:a Precipi ta ted  Niekel:C0bal~ ca ta lys t :  ~ • ,  . . . . .  ~-~, ,o~-ocess . ]  ~rennstoff-  - ~ , . ~, . . . lde . . . . . .  ~ , ~  ~ .  .:~ . ,.~ - .  . 'Chen~ vol -3.19 ̀)0 un :~.~- ~ .... _. mo.~pherm pressure 53% CH~ and 1 " ~  .e ~.~.e ~ ~-~,~ lysts, 1% Ag by we ght• CuO-CrO,-Pb N* Fe-Cu Ag 
• ", - , --~ .... -- ~, : ~es Aenanu! Kennt - , .............. ura.~ ~ ~2:, " . , ' ' • ' abs. 1875: : : : m s  Kohle  col  6 19Ol , , ~  ~ r  ~.>-' .-~ : ' -  - hsdrocarbons  the- only liuuid react ion ~ , a , , ~  ~,o;.. ~]~ ~ :  catalysts,  10% meta l  anti- 'active O were  used m - a n  gee  i 

:~ Benzine Syntllesis Fr0m Carb0h:Mon-  : 16,:19~2, p~ 20"22 ' Y ' ~"?: '~ '~!-~ ' ;" ;  unem:::~os.,: c o l  :: : H-.0. Th:esa~ne ~:eaetion occurred wig1 " ~ ' ~ ; " ~ , ~ , ~  : l ~ " :  effort to e l iminate  the  o rgan ic  S: by t rans forming  i t  .' . . . . . .  . . . . . . .  
" Vi~,~" '~  ~ : ~ -  • : . . . : : tha t  had no t  bee~  t reated with '~i~1.-~;l'~.': " '~ ~ ' ~ ' i  ?': ~ i n t o  H=S :by . ' con tac t . .  With CUO~Cr0,:Pb; Ni, F e - C u  : ~ o x i d e  and  Hydrogen :a~ u r u m a r y :  ~ ' r e s s u r e . . ~ . ~ ,  : : 

: o n  th~r~uc~Po~r~n~e~  ttoa~LS~ 60': 3561, 3562, 8563), unsa tu ra ted  hydrocarbons  wereV~orm'e~Xeep~'m~a~u~° ~ .  catalysts,  10% metal ,  a t  t empera tures  450 °, 350",' 300" , - '  :Proporti0ns'.0f Nickel :a~d Cobalt$ andl the  I~[flueace . : .  
,~:e~n~^: ^~ t , ~ ,  . . . .  :~_~•  means  o r ~t: in t h e  o f  equal  ' v o l u m e s  o f  CO and  H .  ~, o~:,'~ :; . . ~  ~ 330 co. pe r  hr. pe r  cc. contact  (Ges. AbhandL Kenntuis  of  the Addition of t ;opper to m e  ~ remp!m~e a ~ l cxe~-  
~ea~an~o~'~v~an~,~*e~a~t~J0~.  -1,000. ° have  been re-.~ a lka l ine  Ni catalYSt a t  doo '  depos i t ' ed~r~ '~c~ . t .~  a n  i ~ . - K o h l e ,  c o l  10, p. 313) in each case; the organic 'S  con- Cobalt Cutulysts. Se~ abs. 1876. • . . . .  " 

. 25 -30~ '  CH, a~'nong~tl~:pr~uc~°n:fCLdr~heprl~s~:ne of  ~ e e b ~ :  ~ l~a l i~oe~ta lys t ;  t h e  final gas Co'ntained '_~7~ ~ tent was-reduced to less than  0:2 gm: per  100 m. '  of gas. : ~ - ; :  Benzine  Synthes is  From :Carbon Mon~ 
- Ca (HCO0)= cOuld likewise no t  be confirmed v ; , , ~ £ ,  ~ ; ~  n~," 7. .-. and  4~,o CH, while ,  with a more i v -  The aaiount  Of organic S changed ' in to  H:S Was v e r y  o x i d e  an¢l HydrOgen a t  ( ) rd inary  P r e s S u r e .  ~C.~,XII: ~:: . :  : : 

. . . .  " - - -  ~ - - ~ o a~lne ca ta lys t  i t  contalne apparen t ly  d e t e r m i n e d  C E ~ b y  di f ference  an'  : "~ . . . .  " ~ ,ngf  , , ,K . , " " d 11% CO:, 29% 
allow-- .... ~- _ d did n o t :  ~Ou, ibOC/ca~  an d :9% CEI, i With both a!ka!ine and : 

zor  r e s m u a t  ~. m the appa ra tus ,  e ys ts ,  the  CH~ contained 1.5% of higher : 

- small the ma jo r  p a r t  Of:it being fixed on the Catalyst. r Studies- on the Mater ia l-  of  the  Reaction Furnace`  
~ pre l iminary  extract ion of H:S f rom the  gas is neces- : Scc abs. 1868 i : : ~ ' : i . :: i 

- . : s a r y ,  o therwise  %he amounts  0f total  S , : remaining i n - .  : '  . Synthesis of, Benzine .Erom. C a r b o n  " L 
' 3461":----'U~__" • [Dec0mpos/don of  MethanOl h y  iron: hom01og%= reckoned  as ethane.  A -mixture of e usl : .gas are  0.69 3 12, 0.32 gni: pe r  100:m.~, respectively. M 0 n b x i d e  and Hydrogen  : a t  Ordinary: P r e s s u r e ` :  . : . .  

~ .  ~ n ~ d A l ~ u m i n u m ~ e s : : A b ! m a d l .  Kenntnis  Kohle~ :~'olumes o£ CO, and  H.-,. in. eontuCt.with neu t ra l  ~'q at  : :  With Fe.-O~ on a pumice support,  30To Fe:0~, and LUX- X.'~7~X~'I: R e l a t i o n  of the  Act ivi ty  of the Catalys t  t o  ~ i 
3~ '8 : 'C~em:  ~t~ -°~.~t ;a~aeamo: Zentralb. ,  1926, I ,  p. : . ~ v ~  , g a v e  a n n a !  gas  containing I 0 %  C0.., 42% H.-; and'  ! . urea.Sash e, a~ 3~.'0 ° and 330 cc per: hr. per  .ce. contact the  t h e  synthes is  Requi rements  a t  tOO High a T e m p e r a -  . .. 

- , .  . . . . . .  :co,. _~, .to.7, p. 3530. : . . . .  ~ o  t~m~, whi le  w i th  a l k a l i n e N i  i t  gave  7%C0~  70?$ i g i t s "  " s Completely;removed f rov] : the  gas .  N O : "  : l u r e ; :  ,~ee~abs. 1872:: : ~ . . . . . .  . : . .:; : " :: -: 
,~IeOH v a p o r  was  conducted over:  the  metal  hea ted  H=, a n d 2 3 ~  CH~ In  no case could M e 0 H  be detected.' ] : prel iminary extract ion o f  H:S is necessary and .the S Ts~y,xzo~.* s,  .A..N-D NIsei0, A : Benzine SYnthe- :: : :i:* ~: 

and  spreacl out  W i t h a  combustion t u b e  At~o0o  ~ ; 3465. TRIfO~drET, R [ I n d u s t r i a l . ~ v , ~ , ~ !  ~;~ ~ : ~  : . . . .  
was  deposited on t - - " - " ~: : . ' .  . "- ~ ,  . . . . . .  ,s o , ~ a ~ e l . . ~ . ~  i he F e ,  decompesxtmn of the MeOH : Re~. scL; col. 30, 1942, pp. 265-270; Chem. Zentralb:, *" :-: 

is economically r emoved  to less than  0.2 gin.  S per  100 i sis F rom Carbon Monoxide and Hydrogen a t  Ordi- 
: n a r y  Pressure` :~X.XVIL: Volume Yelecit~" o f  the  " : 

t a °n~C,~°n t ,  t-~aining4"7.% CO~=; 20-25c/5:C0,55-60% H-., ' 1 9 4 3 ' I I ' P "  1~11; Chem~Abs. ,vol ;38  1944;p. 6273. I :.: m?, organic S less than  0.07 gma: per  100 m. '  :total S less than  0.07 gm. p e r  100 m?,  br  99.q% s removed.  " G a s  see  abs 1873.. L : "  : ; : . . . . . . .  
d ̂ -~ " --/~ ~S=, oceurnng . . ' . rue  sma l l  quan t i ty  of  con- :~.Review. Of the  development  of  r o c  ~ ties , .The Luxmasse  used by the  au thors  was  a byproduc t .  - :  . - - . .  Synthesis:  of  Benz ine  F r o m  Carbon : : : : :~ 

~ ,~are  w a s  neut ra l  a n d  co . . . . . . . . .  p es~es, di t~cal"  :i ' .  obtalned in the  m a n u f a c t u r e  of A1 r e d m u d ,  often:used'  : Monoxide a n d  Hydrogen  a t  Ordinary P r e s s u r e .  - " n tu ined HOBO. W i t h  : , :encountered, and  m e a n s ' o f  overcoming t h e m .  =' 
t intied F e ,  t h e  decompositio~ of  MeOH followed t he  : TSEmbLxSK.tr, t T F ,.q s a m e  course bu t  w a s  only slight.  W;~b ~* , ~  -0^o - -  ~ - . - , • . cc abs  703, 2887 ' t i : i n  city g a s  plants  for  H-.S removal  which  in m u d d y  : X L ~ q I  Composi t ion  of  S tar t ing  Gases wi th  N e w .  .- 

~_ • ~ . . . . . . .  n-v , m e  , ~- : form contained 33.2% Of H- .0 .  T h e m a t e r i a l  was  d r ied  : I r o n  Catalyst.  See abs .  1883. ~ :. :T ::.: 
conta~ed.o% CO.-, 23% CO, 60% S:, and 4% C]~ ~r,m~s~z°~ "t:S: Benzme..Synthesis From Carbon .~ for 12 hr. at 105 ° and then crushed to 3-5 mm. granules. " TSUNE0~, S., MUm~TA, Y' A~D M.~'zNO, S. 

- ~ ,  a*2~u°  i c c o n t a i s e d ' ) %  CO n% ~ n  ~oc~. ~ ' ~ . . . . . . . . .  a n u ~ y a r o ~ e n a ~ r d i n a r  p" :v~XI 1 . . . .  
, - . -  :, v . . . . . .  ,~ ~= and  ~ Y ressure` ~ " . . . . .  Synthesis Of Benzine F r o m  Carbon Monoxide a n d  3.0% CH~. II~areceivercooledwithliqu{dalr areac TRelmat~ i ° " s ° f  the  Gas Comlmstion to the Working ~ Tsv-xzoK.~,S.,A.~-eFV,x,,sxx.~,W. B e n z i n e S y n :  ' 

• - ~mtr t rarure  ann  to the D e g r e e  o f  Saturat ion of the ] thesis From : Carbon M o n o x i d e  a n d - H y d r o g e n  a t  ': . Hy~lrogen a t  Ord inary  P res su re . .  XLVI.  P r e p a r a -  : 
l ion prOduct containing AI, p robably  -Albles eondenso_d ~ , , , ; , ~  z> . . . . .  , : :  . . . . . . . . . .  " Ord~n,~v P r ~ n r ~  XT,Tr P,riflo,~]on ' nf tha  ' " /ion of  New I ron  Catulysts  r and  Thei r  Superior Prop-*:  . " - "  



v 

452 BIBLIOGRAPHY OF FISCHER-TROPSCIK SYNTHESIS .4.~ND R E I ~ T E D  PROCESSES 

3468. TSUNEOKA, S., ~IURAT~, Y., FUI~SAKA, W., ANn W i t h  rising t e m p e r a t u r e  the fo rmat ion  of  
N m ~ o ,  .~  F i scher  Process---Japan.  Your. Fuel  hydrocarbons  decreased.  The  m o s t  favorab] 
Soc. Japan,  vol. 18, 1939, p. a7. v e l o c i t y  was  3 -6  1. per  hr., us ing 3 gin. Co. 
Continuous invest igat ions were c a r r i e d  out by the  mix tu re  of  1 CO a n d  2 H= gave  the  best  yield 
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lys t  fo r  the Synthesis of  Liquid Hydrocarbons  Activi ty of  a Nickel C a t a l y s t . . S o u r .  Chem• Soc. 
Carbon ~Ionoxide and Hydrogen.  Your. Chem. Japan,  vol. 59, 1933, pp. 29-39;  Chem. Abs., vol. 32, 

J a p a n ,  vol. 53, 1937, pp_1002-1006; 'Chem. Abs•, ~ 1938, p• 3093. 
~2, 1938, p. 735. Catalyt ic  actions of Ni and Ni-}- promoter  for the  

I m p e r i a l  Fuel  Research  Inst i tute  On : 0 f synthesis gas.  W l t h  a gas r ich  in Promoting Action of  Promoter  and  Car-  
(1) Studies on gas  space velocity. .  T h e  yield of~'as- 

oline was  m a x i m u m  a t  a certain g a s  velocity,  ei ther 
when  the amount  of  the  catalyst  a n d  the  length o£ the  
ca ta lys t  zone or  the  gas  space veloci ty  a n d  the length 
of  t he  Catalyst zone were  main ta ined  constant.  The  
content  of unsa tu r a t ed  hydrocarbons i n  t h e  syn thes ized  
gasol ine increased wi th  an  increase o~ ga s  velocity. 

(2) The re la t ion  between the degree  of  unsa tura t ion  
o f  the  synthesized gasoline and va r i ous  conditions. 

: (3) Studies on Ni-C0 catalysts p r e p a r e d  by the p r e -  
cipitation method. U~0s and ThO~ w e r e  found to be 
super ior  promoters  both for  Ni--Co (50:  50) and NiL 
Co-Mn (50: 50:1.~) cata lysts ;  the  yleRl of  gasoline 
w a s  166 ec. per  m ?  wi th  Ni-Co-Mn-U~Or-ThO.--kiesel- 
g a h  r ( 5 0 : ~ 0 : 1 5 : 5 : 3 : 1 2 5 )  and 179 ec• pe r  m. ~ with 
Ni-Co-Mn-U~O~-kieselguhr (50 : 50 i 2 0 : 2 0 : 1 2 5 )  c a t a -  
lysts .  The  op t imum rat io of Ni : Co w a s  found to b e  
50 :50 .  Tlie reduct ion tempera ture  of  a Ni-CO-Mn- 
Ua0~ThO~kiese lguhr  (50:50 : 15:5 : 3 ; 125) catalyst  

,H, the  reactio'~ + : : - -  ~75. ~ - - -  on the Ca ta lys t  Surface Caused 
thetemperaturelife of theCancatalyst.be lowered;A ratiothIs reac t s  favorahly on = ~ l . *  rier• V. ChangeSof P r o m o t e r  
. o f  ~o : k i e s e i n u h ~  ' :  : ~ h b y  the  Addit ion and Carrier.  Your. 

: 1 or 3 : 4 m a d e  the  most  actzve ca ta lys t  Bes[d~ • - ' ~  Chem. Soc. Japan ,  vol 59, 1938, pp• 893-898; Chem. 
" kieselgu.hr, a lumina ,  pumice, and si l ica gel were ~ ::::~- ~ : ~  Abs., vol. 32. 1933, p. 7332. 

a s  c a ~ m r . m a t e . r i n l ;  in  n ° case w a s  t h e  ac t iv i ty  equa'l :~: ~ ; ~ I o s t  sui table  % of Cr and  of  diatomaceous e a r t h  
~o ~aa~ w z m  ~msel~uhr .  ~The bes~ r a w  mater ia l  for ' : :!  , . ~ : l ~ - t h e  ca t a lys t  N t -Cr -d i a tomaceous  earth,  for  t h e  
~uv•prepara~ ,on  oz  ~ne cata~ys~ was  the  ni trate.  ~he : : z : ? ; ~ ' " n t h e s i s  of  liquid hydrocarbons f rom CO and  H~ a r c  
~2~ai~LE~a~dyrom~h~aeatat~ was.~qual iu activ.::~ B B ~  and ~O~, res~'ctively• 
.~, ,  ~vu~=a~ tua~ mane  xrom m e  snn:ate wa ; : :~ : '  
act ive.  When the chlor ide was used the  catalvsSt ~ : ~ : ! ! i ~  476" ~ ' - .  P romot i . ug  Actxon o f  P romoZers , and  
vzr tual ly  mactzve• F u r t h e r  tests were  performo,v.: ~ . . . . .  • -~- ~ - - . - - = ~  --ct ivi tv  _~,n~ Ehem 

lth Nx • Ma catalysts•  The  best results  here we ~::~.::? ~: . . . . . .  • 
obtained wi th  a Ni  ca ta lys t  to which  00% Mn ° r e  ~:: i ' : R ~ " '  Soc. Japa_n,ffol• ~9,1938, pp. 140,-1411,  Chem. Ahs.~. 

- . , o~o '~::~ f~ vol 33 1939 p• zzvo U~O,, and  4?'o ThO.~ were  added. T h e  maxzmum 'iel : "  : .~ " ' . • - 
amounted  to about  11~ gm of liquid nroduet  no~ ~ :: : ! ~ i ,  In the  cata lyt ic  reductzon of  C . t~  the cata lys t  pre-  
of  mischgas• ]Vith a m ~ e d  cata lys t  0 i C e  :TN~-~ ~ : : : / : - ! . ~ p a r e d  by t h e  following method  is most  effective. T o  

t h e  r e su l t s  w e r e  more  nnfavorable,  the activity d e - :  :: ~ t h e  solUtion o f  Co(N0~).., a s l ight  excess of K~C0ffi iS 
" " ~ , ~ o n d e d  The  precipitate is d r ied  a t  200 °, mixed  w i t h  creas ing  with increas ing  content  of  Ni and  Co. xn  ~ . . . . . .  

e ~ k i e s e l g u h r  and tt=~0 in a mor t a r ,  and dried a t  100% reason for this behav io r  lies in the fo rmat ion  of mixed . " ~ , ~ h e  ra t io  of  Co to k ieeel~thr  is 1 

: ~ o f  p repara t ion  c a n  be applied t o ,  
" ~ ; t h e  composition (4 N i+Co)  +7.-5?'o 

l o t  formed on!Y CHi No carbide format ion  was ~ " 0 f ' ~  
liquid hydrocarbons f rom 

reactions a r e  re ta rded  by the presence of K.XO:. The  
degree of  re ta rda t ion  differs w i th  different kinds of  
promoter.  
3483. Product ion Of Carbon blonoxide a n ~  

Hydrogen  by the Methane-Steam Reaction. VI .  
Effect of  Potass ium Carbonate  on the Catalytic Ae- 
t ivi ty of  Nickel Catalysts.  Your. Chem. See. "Japan, 
vol. 60, 1939, pp. 191-198 ; Chem• Abs., voL 33, 1939, 
p. 4499. 
When 3.3-33% I~C0 ,  is added to Ni catalysts,  thn re- 

action r a t e  of  C t t r s t eam reac t ion  decreases, 
3484. ~ .  Resea rches  on the Synthesis of  Gas0- 

line F r o m  Carbon Dioxide and  Hydrogen a t  the Im-  
p e r i a l  F u e l  Research Inst i tute .  Your: F u e l  See. 
• Japan,  vol. 10, 1937, pp• 481-496 (in English, pp. 55-  

60) ; Chem. Abs., vol. 31, 1937, p. 6857. 
~Iany exper iments  were  ca r r i ed  out with Ni and  Co 

catalysts ."  The  activity of a Ni and Co ca ta lys t  is 
increased enormously  b y  a d d i n g  a small: umount  o f  
irreducible oxides, such as  oxides of AI, Mn, Cr, U, 
and Th.  The  promot ing act ion of these c a t a l y s t s  
mainly is due to their p revent ing  the s tnter ing of  the  : 
reduced Ni and  Co a t  the  h igher  reduction tempera ture .  • 

w a s  lowered f rom 4O0?C to 300°IC. owing  to the addi- c rys ta ls  between Ni and Cu. T h e  mechanism 0f the of  Co to k iesel~thr  is 1 : 40. This m e t h o d  
t ion o f  1O,~ of  Cu,  no twi thshmding  t h a t  the  ~e t i v i t y  react ion is discussed f r6m tlle s tandpoin t  of  carbide be applied to the  catalyst  h a v i n g  

Cr in the synthesis  w a s  depressed grea t ly ,  f o r m a t i o n .  ~Ient ion is m a d e  in this  connection that  CO and H~.. 
(4 )  Removal  of organic S compounds  f rom indus- wi th  mixtures  of  CO.- and  H.- h igher  hydrocarbons are 

t r i a l  gas. The  'content of organic S compounds  ~n c0al : was 3477. ~ .  Prepara t ion  of  W a t e r  Gas F rom ~Ietli- A number  of Synthetic exper inmnts  under pressure  also 
g a s  was  reduced f r o m  22.6 gm S pe r  i 0 0  m ?  to 0 o mn Observed. ' ~ - i : ~ !  ~ S per  100 m"~and less bv t h a u s e  0£ CuO PbCr0~-Ni~ 347i ~ L -  ~ : .  ~ " ~ . . . . . .  i ~ .  ane. Repts• Imper ia l  Fue l  Research  Inst., J apan ,  were car r ied .0ut .  0ne  of  the  f ae to rgacce le ra t ing  the :  ~ 

No 34 1937, 50 pp. Your Fue l  Soc Japan,  vol. 17, format ion  of  solid paraffin w a s  due mainly, to the  ele- i : : 
" • - - , , . . . . .  . r r o m o u n g  ~cdon  o~ a ~amlys t  P r o -  ~ • 1938 p P  o4:-28. Br i t i~I fChem:  Abs. vol.'57, 1937;-B;~ ra t ion  of  t h e  cata lys t  - temperature  by  t h e  h e a t  o f  a n d  F e - C u  cata lys ts  a t  temperatures  of  450 °, 350 °, and  me te r  and Car r ie r .  I Jonr. C h e m .  Soc• Japan,  

300 ° C., and the  s ame  sp,~ce velocity of  330; The  or- voL 57, 1936. pp. 635-391; Chem. Abs. vol. 30, 1936~ i : p .  751; Chem. Abs., vol.  32, 1938, p: 3125. , :  : react ion as  well as  the increase  Of added a m o u n t  0f  " 
gan ic  S compounds i n  c0al were :quantitati~'ely fixed . p .  7430. " - : ~Experzmental  procedure and :var ious  factors, such a s  the oxides  of  U and T h  t o n i  and  Co catalysts .  : 
with:Fe=0~ oa pumice  and  Luxmasse  a t a  t empera ture  catalysts and  tempera ture  affect ing the reactions, a r e  : 3485 . Synthesis :of Gasoline From C a r b o n  : : ::!- 
o f  3°0° C" and a space Velocity ° f  330, thd  coutent  of S is ~az~h~i.s ~ f  :iqu~dll~ydr~a~b°~qufrre°m0C~i~a~e~: : ::: : given in detail  With exper imen[al  d a t a . -  : Monoxide and Hydrogen  a t  the  Imper ia l  Fue l  Re- - " 

: heing redoced to 0.2gin. S per 100 m." a n d  less. - ' : p e r a t u r e  before redac t ion  of C0 w i t h H . ,  anal cause 3478. . .  PrOduction =of: Carbon Monoxide a n d  ' search I n s t i t u t e .  Your. hl~eem l, AS~ci ~ , . n ~  vol~016, ' 
(5) Activation of  a gasoline catul~st  by  slow oxida- 

t ion with a i r  Tile act iv i ty  6f a Ni Co-Mn U 0 T h e  react ion a t  approxinla te ly  200 °. n6 accelera t ing action L : 2 ~  :!~ Hydrogen  by Means of  the Methane-Steam ReactiOn. :1937, pp :  55-60; Bri t ish C e : ~., - ,  , P .  ".- ~ 
- , " . - . .-. . . . . .  ~ " . ~ - - - - - -  l " "• " ~ ?:'~ I• Act ion .  of a Nickel Ca ta lys t  on the Wate r -Gas  Promot ing  action of Th,  AI, U, and ~In Oxides o a t h e  . • , "- -"  - • . -  of  t le car r ie r  zs noticed, bnt  zt has  a tendencv to de- i l : ~  

k i e ~ e ~ T h r  a(bJo0n~°100~°a~ ~ 3~vL2°~)Sp~t~le~iSvt.:wWi~s: tZlae creaser the acti~'ity o f  the c a t a l y s t • / F o r  cataly~sts that  ~ ! , i  ~ Reaction• :Your. Chem. See. J a p a n  vol. 53 1937, pp. activit.v of  Co and Ni ca ta lys ts  mainly iS dne to the i r  
catalYSt ,~fter r educ t i0a  t 4  ~^ ' ~  ~' - -  . . : - q " e hi,,h . t e m p e r a t u r e  before the r e a c t i o n  the : .  ~ . 379=390; Chem.:Abs., vol. 31, 1937, p. 5,135. preven ' t ing the  s tuter ing of  the reduced Co :and Ni a t  
w i t h ' a i r  'directly or  af te~ t ~  re~l~v~tSm°X~¢~z,~smv~ : presence of  ca r r i e r  g ives  mucli acceleration,  tuc~cases : ::'~ : Wa~er:gas reacti0U has  been Studied a t700 ° a n d  800 ° : ~ the b igher  reduction t e m p e r a t h r e .  Format ion  of  solid 
C O : r  • . : ~ u y  .. iL the  res i s tance . to  heat;  and increases the  activity o f : -  ~ ~ tn the presence  of N[ ea ta lys ts  containing iO% e a c h  of  paraffin, which occurs When the : syn thes i s ' i s  carried::~ ) :i 

~'~- ~ - -  ~ : . . . . . .  . . . .  • the  ca ta lys t  T h e r e  is no fundamenta l  difference be:- i i AI-.0~, MgO, SIC.., Th0=, Cue,  -Mn0, Ca0, Fe.-0~, a n d  out Under  pressure,  can be:ascr ibed in pa r t  tu ra i s ing  : .... 
tat~i~n n~:e~oe~ 0nF~atcaalYS~;s~ePa~edrbeY ~ h e P t e e ~  ~ tween carr ier  aml  accelerator  ill i n c r e a s i n g  the r e - :  : ~ :Zn0 .  Tile Catalyst N i + 1 0 %  Mg0  has the g r ea t e s t  the ca ta lys t  t empera ture  bY the  hea t  of r e ac t i on .  :: : 

. . . .  • " " ~ ~" ~ ~ :, s is tance of t i le  Catalys~ to he;It ' T h e  temperature  Of : : ~:~:ii:activlty ~or the oxidat ion of  CO.  : - : .  : 3486. . .Catalysts  for  t h e  Synthesis • of  L i q u i d .  ~c, plinl~inn ll~etllod; were  studied, a n d  9 4  ee per m ,^.~ ~ ~ .. ' ~, "." . " . ,_ " - ~ . . . . . . . .  
• . ." " ,=uuc~,on m~reas~s w z m  an ,nerease  m amoun~ o~ " ~ 3479. . Production: o f  Carbon ~I0noxide: 'and . . . .  HYdrocarbons F rom C a r b o u  ~Ionoxide:and H y d r o r  : : : :  : 

: C(~O~I~|::~ie~i~l°~l~eC~OTi~ille(l:~t~l~F~ : ~Urrier a n d  accelera tor ,  and a n  i n c r e a s e  : in s m a l l ' -  H y d r o g e n  by Means of t i le hfetliane-Steam l~enc t toa .  ~ e u  L Ca ta lyS t s  P r e p a r e d  b y t h e  Prec ip i t a t ion  ,; . . . . . .  " :  , 
• , * - " . . . . .  -•" . . . . .  a m 0 u n t  of acce le ra tor  gives tl e resul t  of usifig a large I L  :Effect of Tempera tu re  Upon the Catulytic Act iv :  " ~ fe t ' hod  (1) .  Sei. P a p e r s  i n s t  p l y s  Chem. Re- 

ca~a,Ys~. ...... ' ! 9 : : ~ ~ : a m o u n t  of ca r r i e r  wheh : i t  ~s es t imated by an  iecrease ~469~ TSv~swfZ, S.  Synthesis of Benz iae  FrOm carbon :  in~ the ( tempera tu re  of  i:eduction. • : I ~ ] ty  of Nickel Catalyst  for the  Hydrogenat ion o f  ! searelz (Tokyo) voi: 35 1939, pp. 435--440; J0ur .  : : " : 
Monoxide and Hydrogen.  J0ur,  ~ 'uel  see.  J a p a n , :  , ~ - :  o , . . . , . x .  ^~ . . . .  ,> : . . . .  i] Benz ine :  Ymlr: Clzem.: Soc.~ffapan, v01. 53f 193~:pp Chem. See. J a p a n ,  vet. 5 9 ;  1938 p 140 ;  Chem. : 

: v01.12. !9.T~; pp. 133,%-1390 (in Engl i sh  pp ~137-133) • ~=z~'."U'-U---: o ~ u t ~ s  ,~ u,v ~ romo tmg  Ach0n of a ~ : : 593L597 ; Che n Abs : r e !  31; 1937, p 6443. : : Z e a t r a l b .  1939 I,  p : 4752 ; Chem: AbS~, v01. 33, 1939; . . . .  : 
: Chem Abs vo, o.~ 1934 ~ 1~1"5 " " ' . ~a ra ,ys t  r r o m o t e r  and Carrier•:  I I .  Your Cbem: " ' :  Change of  catalytic act iv i ty  of  the  catalyst  Ni-I - lo% .... p .  4747• : f : l i '  z ' hvdr0carb0ns~fr0m C o : '  ' 2 

. .. : • • - ~ . ,  , . .  v v . . 2  : ~, Soc• Japan,  v o l  58~: 19~7 pp. 63-70  Chem Abs. z revzous  :wor~ o~: :~•iscaer ann ;  ~xropsen: a n n  or ~'oI: 31, 1937 p 0915 ~:: , : : ~• ' :: : ~ 1  : furious OxidEs has been s tudied  a t  the t empera tu re  In  the synthesis o ' qu 'd  . - 
F u j i m u r a  is  re~:iewed and the a u t h o r ' s  o~:n da ta  pre- : '  : Effect  of the cabining,  t e i ~ r a ~ G - ~  ' ~ , ~ :  ~ g  ~ ' s  : range 500"-700° fo r  the h~drogenat ion of benzene. I t  a n d  H- the  r a t e  of the  consumption "of CO wi th  a 

s e a t e d .  The  highest :yield atfained bY FnJ imura  Was a ~ ... _ _ o . . . . . . .  v . . . . .  ~- " I ha s  been : f o u n d  t h a t  Nt~- !Ogo  AI=0~ is  mos t  ac t ive  U~0~ ca ta lys t  containing Co 5% and Ctr 12%, which  
145 cC., of  liqnid product" per  m.~ m i s c h g a s  w i t h  33 rannS°rmngo"^°---~p°wer o r  m e  mixtures  C 0 + C a + U : O ,  in the ~ [ within this tempera ture  r a n g e :  : " need not  be reduced a t a  high t empera tu re ;was  Scarcely : : 
p a r t s  CO and: 67 of  ~H:. The  C a t a l y s t  consisted o f  _ge-oo -~oo ' ,  and  Co~-U~O,, Coq-Th0.- in  the range ! ~ 3480. - - .  P roduc t ion  o f  Carbon M0n0xide and  i nc r ea sed  owing to the addi t ion of kieSelgzUa~ ~. ~h~ . . . . . .  :~ 

C ~ : ~  C u  : : T h  : U = S : :  i :  0 2  : ~):1: The  author  250°-450° CO nta in ing  var ious  amounts  of.diatomaceous : i • Hydrogen  by Means of the Methane-Steaza Reaction.  yield Of liquid hydrocarbons" increased gradu y w" : : 
obta ined a yield of  1~5 ec: per m.~of miSchgas  Deta i l s  e a r t h  w a s  studied. The: g a s  use t l iwas  t h e  mixtur  e : ~  I I L  Ae t ibn  of Nickel Cata lys t  Upoa Methane-Steam an tucrease of t he  amoun t  of  kieselgxflir: T h i s  fac t  • - 

Reac~i0n. ' your  c h e m  soc  J apan  ~ol, 53 1937 pp. : shows=that the  propeir~ a m o u n t o f  kiesel~zhr added to • : : 
0 f  the work  and t h e  composition: o f  t h e  ca ta iys ts  w i l l  i CO--}-H= in the : ra i l0  1 :  2, The  proper  temperature  to E ! 610-6-0;  Chem Abs., vol. 31, 1937 p .  6443. : : : the ca ta lys t  suppresses  t h e  t0o Vie!eat hyd rogena t i ng  . 
he  presented in a l a t e r  p a p e r :  . . . . . .  : ge t t h e  m a x , m u m  abs0rbin~= power does not  change ~ Act ivi ty  of  the eata l~st :Niq-10% var ious  oxides ha s  " power  of the' catalyst  f o r  product io~  Ofa~qdi: h y d r o - :  • 3470 " ~ " '  • : : m u c h  with the a m o u n t  0f  the dia tumaceous e a r t h . "  

• - - ' - r ~  -. + ~Yntuetic Gasoline F ron i  Carbon ~Ion- 3473 . . . .  • ~-: z ~• ' - ~  ~ ~ : : . -  ^ ,  ~ + " + ~ ' = 
Oxide and Hydrogen .  I .  Rept. I m p . '  Fue]~-Research • :--------. ~ct urns  o n  m e  r romo~iag  .<c~mn u~ !~ !~  t e e n : s t u d i e d  for  the C H c s t e a m  reaction, u a t  m700°aris0nand carbonSCarbons and  andC0retards" fo rma t l0n•  o g y _ , .  fi . 
Ins t .  J a p a n ,  No. 31, i 9 ,~  6 2 p p  - 5ou r  Fuel Soc Ca t a ly s t  P romote r  a n d  Carrier.  I I I .  ~ Selection of=~. a t  800% a n d , t h e  results a r e  r e w e  "ed in co p . . . .  " . . . .  . . . .  

• ~'apan, vol. 14,1935, pp. l10-116 ( t u E n g l i s h ) ; B r a n n .  t h e  Cata lys t  fo r  the  Synthesis of  Liquid Hydre-. I | ~  wtththo~eoftheprevi0usartieles. : '  : 3487 : Catalysts  for  the  Synthesis of L iquid  
stoff-Chem., vol 17 1930. u. 54":Chem Abs vol 29 carbons FrOm Carbon  Monox d e  and  Hydrogen.:  ~ 3481 ~ Produc t ion  of  c a r b o n  M0noxide"and  - Hydroearb0ns  F r o m  Carbon Monoxide and Hydrogen .  ' 

;, 1 9 3 ~  p. 7627. voL 30 1936:n ~ 5  : " : '  " ' • Your. Chem. Soc. J a p a n  vol: 58 1937 pp:  996-1001; ~i~]~" H ' d r o g e n  by  .Means of the  Methane:Steam Reaetinn~ IL  Cata lys ts  Prepared  by thePrec ip i t a t ioa  ~e thdd .  
:Gas  m i x t u r e  co'nsisting 'of 1 pa r t  CO a n d  2 H~ ~-aS Che m. Abs., vol. 3_, 1938, 735.: : :  . . . . .  = ~ [ ~  ~I~ ~ ' ickel  Sulfate as a C a t a l y s t .  Your. Chem. See .  (2.) Sci. Papers  Inst .  Phys.  Chem. Research (Tokyo) ,  : 

u sed  for  the  investigation.  The  e f fec t  o£ va r i ous  I t  has  been s t a t ed  tha t ,  in the reactI0n between C 0 ? : "  . ~ , :  J a p a n ,  vol .53 1937 pp: 1007-1012 Chem. Abs. ,  vol .  : vol. 35, 1939, pp.:-~_1--44~; Your. Chem. Soc. Japaon, 
f ac to r s  on the  course  of  the synthesis w a s  invest igated and;  H:,  the ac t ive  power  of the ca ta lyzer  great ly  de-. " ~  32, 1933, p.: 735:= : : .  :~ : vol. 59 1938, p 140; Chem. Zentralb. I939 I,  p. e75-  ; 
w i th  a Co : Cu : U~O, : k iese~uhr  (1  : 0.1 : 0.12 .: ~ pends  o n t h e  mode  of  p r e p a r a t i o n .  ~ . ' ~ .  - . . . . .  ~ 3482. .: Production 0f  Carbon Monoxide a n d  chem.  Abs,, vol. 33 1939, p: 4747 .  : : 
1 )  eatalyst~ , Wi th  this catalyst  t h e  h ighes t  y i e l d ,  3474,  - - .  S tudies  on the Promot ing  Action of a i ~ .  Hydrogen  by Means of  Methane-Steam Reaction. ~r. Aciivit ies of:Co catalYsts, wh ich  must  be reduced a t  ~ : ""  
n a m e l y  9"£ gin. pe r  m ?  misehgas, was  ob t a ined  a t  2100. c a t a l y s t  P r o m o t e r  and  Ca r r i e r . ,  I ' ¢ . . / , e t i v i t v  of t h e  . : Effect.. of  :Potassium N i t r a t e  UPO n t h e  Cata ly t ic  high tempera ture ,  wer.e g rea t ly  in~reased by add ing  
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kieselguhr, and  the  depression in t h e  activities caused " c rease  of. t empe ra tu r e  o f  reduct ion  than  t~ 
by  the elevat ion of  the  reduetiou t e m p e r a t u r e  was  de- ~ m i i n r  ca ta lys t  p repa red  by roas t ing .  APl 
creased g rea t ly  by  a proper a m o u n t  of  kieselguhr, al- K=CO= and  KNO~ w e r e  absorbed on t h e  act ive. ,  
though the  op t imum reduct ion : tempera ture  was  raised Ni-10% AI=O~-100% kinseiguhr c a t a l y s t  pre£ 
wi th  an increase  of  the amount  a d d e d :  The  rates of  the precipi ta t ion me thod  was  f a i r l y  active 
elevation of  t h e  optimum reduct ion tempera ture  for  CO-H= synthes is  bu t  showed a h igh  op t imum r 
Co catalysts ,  w i t h  an  increase of  t h e  amounts  of pro- 
moter  (Th,  U, and  Ma oxides) and  c a r r i e r  (kieselguhr) 
added, differed considerably;  a smul l  addition of  pro- 
moter  corresponded to the case w h e r e  a la rger  amount  

a (,L~Ti~-lCo)--7.5% Cr catalyst* 

~ . m ~ u ~  ~ s ~ c ~ s  455 

.0 to l :  20 fo r  ( a ) ,  and i :  40 :for (b) a n d  (c) .  T h e  S . R . ) , v o L 1 9 , 1 9 4 3 ,  pp. 428-434 ;U.  0*P .  Co-Survey  
of e levat ion of the opt imum reduction t e m p e r a t u r e  Forelgu Pe t ro leum L i t e r a tu r e  Trnnsl• 655,1946, 7 pp. 

h increase  in kieselguhr w a s  largest  for  ( a )  a n d  Previous  a t t empts  tO use pe t ro la tum as a r a w  mate -  
tuest for  (b ) .  The  smal l  r a t e  fo r  (b) was  a t t r ib -  r i a l  for  oxidat ion to acids to be used for  the  manu-  
fl to t h e  h igh  degree o f  sur face  dispersity of  CO fac ture  of greases  were  unsat is factory  because of the  
kieselguhr. Corresponding results were  ob ta ined  unsui tabi l i ty  of  the  molecular  weights  o f  a substaut ial  
h proportion of  the  charging stock and i t s  contents  of  t empera ture ,  450°-500 °. Reduct ion of  the  proPorttou~ . . . . . . .  m R ~ i t h  

of  AhO= to 7.5%; o r  subst i tut ion of  about  50% of t h ~  : l i  ~95. ~ .  Fischer  Process--~lapen. Jour.  Fue l  Soc. isoparaffins. Conditions of  disti l lation were  found dur-  
Ni by Co, lowered the  opt imum reduct ion temperatur~ ? ~  i:~iSd~apan,, vol. 18, 1939, p. aT. tngthe mostWhtChpartiS°paraffiasbroken downC°ntainedinto stratght-chainin petrolatumparaffins.are :for 
Ni-10% An0= and Ni -10% A.l=0=-100~ kieselguhr carat ! :  ~ ~ Fract ions  of the ma te r i a l  amount ing  to  70% can  then  of  car r ie r  w a s  added.  This fact  m a y  be at t r ibuted to a lysts p repared  by precipi tat ion w e r e  about  as  aet ive~ : "Work a t  the  Imper ia l  Fue l  Research  Ins t i tu te  is re-  

" ~ r t e d  on Ni and  Ni-Co cata lys ts  promoted by Cr  oxide.  difference be tween  the  incorporated s ta tes  of promoter  as  u Nl- lO% Al=O~ ca ta lys t  p r e p a r e d  by • roasting f0"~ ' m , ~ _  . -  be oxidized to obtain acids of  molecular weight  not  
and ca r r i e r  w i th  Co, the former  be ing  more  int imately h ~ oxme was  found to be a superior  p romoter  bo th  t e hydrogenat ten  o f  C~H6 but  were  more  act ive for ÷h-~; : ~ g r  . . . . . . .  r~ , ~ , , ~  ,~,~ ~7_~ r~ . . . .  = -~ ~aso- exceeding 322, which a re  qui te  suitable for  the)prepara-  
incorporated w i t h  CO t h a n  the l a t t e r .  The difference CO-H: .,~vnthesis ~..~ '.: ~ f ~ r  ~ I  ann ±~l-wo ca~ , , j  . . . .  ~ . . . . .  -~'  ~ . . . . . .  ~ tion of  calcium-base greases.  

- "  ~ '~ ~ ~:: ~ , ! i i a e  was  Obtained wi th  a Ni-Co-Cr-kieselguhr (80 : 20 : between p r o m o t e r  and carr ier  is  n o t  so great .  3492. - - .  ~atalys~S for  the  Synthesis  of  L i , ~ '  :~ ! ' ~ ; ' ~  lofl~ catul~st  The  ac t iv i ty  of  Ni-Cr ca ta lys t s  ~or : Tun, E V. S e e  abe. 2709 . . . .  
: 3488. - - :  Cata lys ts  for t h e  Synthesis  of Liquid Hydrocarbons  P r o m  ~ :: ~ " '"  . . . . . . .  " Carbo n Monoxide and Hydro- : :::~'l~:~the synthesis was  larger  t h a n  tha t  of Ni-A1 ca ta lys t s ,  3499. TUREEvIc~, X. Electron Microsc0pY:of ca[a lys t s ,  ~ : : 

Hydrocarbons  F r o m  Carbon Monoxide a n d  Hydro-  gen .  V I I .  Activi t ies of  ,the Ca ta lys t s  Used for th~ ~ ' ; . : l m ~ , ~  in the  case  of the  hydrogenat ion of benzene, a 5"0ur• Chem. Phys., vol. 13, No. 6, 1945, pp. 235-239. i 
gem H I .  Catalysts  Prepared  by  the Roasting Synthesis.  Sci: P a p e r s  Inst .  Phys .  Chem. Researek~ i ~ } ~ t  e Contrary relation was  obtained, this being a t t r i :  N u m b e r  of  electron micrographs  are  presented-  P t  
l~fethod. (1 ) .  Sci. Papers Ins t .  Phys.  Chem. Re- (Tokyo) ,  vol. 36, 1939, pp. 262-270 ; Chem. Abs., voL : ~iJ~,+.~uted to the change of the  act ive  surface  of the c a t a l y s t  Oxide, Adams P t  catalyst ,  pintinized asbestos, the s a m e  i 
search (Tokyo) ,  vol. 35, 1939, pp. 431-486;  Cl~em• 34, 1940, p. 314. : ~ o c c o r d i n g  to the  addit ion of  promoter  a n d  ce rme t ,  s in te red ,  ac t iva ted  a lumina,  act ive  silica ge l ,  a lumina  : 
Zentralb.,  1939, I I ,  p. 3044; Chem. Abs vol 33, 1939 . . . .  • - p 653~ : Addition of  012-0 3 ~ n  of NiSO~ to a Ni-10% AI=0~ : - ~  ~vnthests ex~erhnent  under  pressure  showed t h a t  syn-  silicate cracking catalyst ,  Zn oxide ~IeOH catalyst ,  

. . . .  ~ ~ i s  of pure l iqu id  hydrocarbons,  containing no O, w a s  and a Fischer  ca ta lys t  of Ni-ThO:  supported on kiesel- " o - ~  .~ 100% k i e s e l g u h r  ca t a ly s t ,  p repared  by  precipitation ": 
anCda~Y~u Ca°ntit~n~:2 ~ - C ° a n d  1 2 ~  Cu 0 r . 6 7 ~ °  containing 6 gin. of  Ni, a lmost  Completely Suppress~l*. ~ '1~:possible even under  a high pressure  of about  50 a im. ,  guhr. The  kieselguhr i s s een  tobe  composedof diatoms, 
• 7~ , u w~m u=~, a r e  tess active anu i ts  a ivi ~ - - which a re  par t ic les  ful l  of holes 1,300 ~ diam.  These  

• . . • ct ty for  t i e  CO-H.. reaction, bu t  did not  greatl ~ this being quite  cont rary  to the  results obtained by F .  . : 
ha~e lower op t imum reductmu t e m p e r a t u r e s  when pre- - f f e ~  ~ , ~ H ~  ~ , ,  ~ ~ , a  . . . . . .  ~ - ~  ^~,~ ~ ~ ~Y ~ openings offer a large sur face  for  support  Of the N i : :  : . . . .  o . . . . . . . . . . . . . . . . .  ~ . . . . . . .  ~ r , ~  . . . . . .  ~ ~ , ~  m r  m Fischer and conaberators .  Yield Of gasoline up  to 125 

, pared  by roas t ing  below 300 thun  w h e n  prepared by s u , , r e s s i o n o f w h i n h , ~ a ~ . . ~  ^ ~ , ,  . . . . . .  ' . ~e : ~ c c .  per  m2  was  obtained w ! t h a  Co-Th0~k iese lguhr  andTh0-_. 
precipitation,  i~iore kieselguhr . . . . .  m u s t  be  added to the.. : ~ ffca~a~ys~ . . . . . . . .  con~ammgYk~k~"s"--"~.c~.u ~n.V"o~"?'~wa~t~, retainedrequtreu'its ~ o ( 1 0 0 :  1 5 ]  : 100) ca t a ly s t  under  40 a im.  :: ' , gee  abe. 3395, 3395a. : i : 
~O~e~edaCt~]sts  to 0otam tue a c t i v i t y  O f the prec~ln- = act ivi ty  for  the  hydrogenat ion  of  ni t robenzeue to aul- ; ~ $496 . Nickel Cata lys ts  fOr the Conversion Of  3500 TUR~,~vzcH 5 ,  A,~  $gLwooe~ P :  ~V:  Solid-Free : 

• . . . .  line and of phorone to valerone a n d  :for the water  ~"~ 
: 4 8 9 , - - .  Cata lys ts  f o r - t he  S y n t h e s i s  of ~ L tqmd  . . . . .  r cae tmn .When  the  catulysts  w e r e  prepared  by roast- 

:HYdroehrbens F rom Carbon 2[onoxide  and Hydro- ing, less NiSO~ Was required to Suppress t h e  activity '|i( ; ' ~ '  Water  Gae. Jour. Chem. Soc. Japan,  vol. 60, 1939, Radical  as  Cata lys t  for  Ortho.Para~Hydr0gen Con- : 
pp.-311-313; Chem Abe. vol. 33, 1939, 1~•-4765• ve r s ion .  Jour.  Am. Chum: See.( v0L 63, 194.1, pp: • : 

: : ~ ,  Addition of KN0~ to "the Ni Catalyst retards, the  for-  1077-1079; Chum:. Abs.i vol. 35, 1941, p. 3512. ' :  : 
gem IV• Cata lys ts  Prepared b.~ the Roasting for  the hydrogenat ion  b f  C~H,, 0.2-0.3 ~n .  for N i  (~ l i i~i marion of  O H ,  in the wate r -gas  reaction, C0~-H~.O~ Object of [his investigation was  to determin e whether  : 

Method.  (2).)4Sci'v;!30~4~6' ;Paperslff39'Inst:~bPhys'.4 v~Chem'33,C~3~, :Re" ofgm')-10%nferred tha t  the react ion _of CO w i t h A h O "  and  0.04-0.05 gin. for  NiH= t sca ta ly  e d ( 6  gin.); I t  : ~ ~0=.+H=-, a t  40(J% : : the list  of solid substances catal~:ticallY a_c_!tve {..o.r fth~ : :~ 
' " , • ' il " . : - - . ~ - ;  • ~bSv" " " " s ~ 497. ~R. C. Gm~ss, Ed. )  Synthesis of  H y d r o -  t ransformat ion  could be exteaaect to memue  smt~ • - • 

Opt imum reduct ion tempera ture  f o r  Co Catalysts respectively lees-active spots, i ~  ;$  . . . .  ' • vest igat inn was  a; ~-diphenyl-~-ptcrymyurazs t  ~x~. : - - • : ~ % "  ~ PP . . . .  - - The magnet ic  character is t ics  o£ ( I ) ,  the corresponding . . . .  
prepare¢l  ~y r o a s t i n g  i s  lower a n d  t h e  decrease in 3493.: , Cata lys ts  :for the Synthesis  of Li0ui~ ~ : ~  This paper  among the documents obtained oy m e  hydcazine, act ive ZnO and ignited Zn0  were  deter-  
actt~:tt~" f r o m  Us ing .  high r~ luc t i nn  tempera tures  i s  :. : HYdrocarbons From, Carbon ~Iohoxide and H y d r o -  • | ~ "  United States:~ 'aval  Technica!  ~Iiss l e n t °  .5.apan, g ives  mined. H :  adso~•ption a t  liquid-air" tempera ture  was  :~ , 
grea~e~ ~nan zor  preciPitated ~o ca ta lys t s ;  The  amount  gen ,  VII I .  Changes 0u the Ca ta lys t  Surface Caused ~ detailed d a t a  o f  research on the  productto_n o~ syn-  determined ou ( I ) ,  ac t ive  ZnO, and an  int imate  m i x -  
°rmesetgunrinmer°astedcainlYstsmustbeinereased byt!mAddltioaofPronmterandCarrier.:Sei. Papers : l ~  theticllquidfnelsfromc°a!bytheF, i s c h e r ' T r ° p s c h ° r  t u r e o f : t h e 2 .  0rtho-paraH--cbnvdrsiouatiiqul~air :: : : :~ 
to r a i s e . t h e i r  act~vtt.y~ Th e dec rea se  ill ac t iv i ty  of  : - : : - Inst .  P h y s .  Chem. R e s e a r c h  ( T o k y o )  ,vol. 36, 1 9 3 9 ,  ~ .  gas-synthesis: p rocess  by the Imper i a l  Fuel  R e s e a r c h  tempera ture  was  slow o n  ZnO and slow on : the  r e e :  

. reassert ~ o c a r a i y s t s  ~s greatest  w h e n  Mn is u s e d a s  a ~ .  pp. 335-343 ; C h e m .  Abe.; vol. 33, lfi39Lp• 9103.. • . : : : ~  Insti tute of 5apan  between 1032 and 193~ ; also con- " - r a d i c a l  but  ve ry  rapid on a n  in t imate  mix ture 'o f  the 2. - : - :  
h P r o n ~ o ~ r ~ , ?  w i t h  hea~mr The.-, a n d  lea~t with the : T e s t s  Of ~" N i -Cr  and .~ ' i :Cr -k iese lguhr  catalysts : l ; ~ :  rains brief  reviews o f  r e s e a r c h  :on the gas . syn thes i s  . . . . . . .  ~ A P . . . .  . . . . . . . . .  "" ~; an Bri t '~iu U n i t e d  : 3501. :TURr.:EVICH, J;~ SCHESSLER, D. 0-, ~,~I} IllS , ~ . ; :  . . . .  " _ 
. i n ^  ~ - ~showed the op t inmm rat ios  of C~: a ~d k i e s e l ~ h r  to.Nl | . ~ '  process before xwu  m ~ e r m a n y ,  nap , ' ' - - " ~-.-,,- ^~ eha  In terac t inn  of Ethylene a n d  Denter ium.  . . 
~ u .  -------~. ua ta lys t s  fo r  t h e  Synthes is  of Liquid • to  be 7 5% and  50% respectively. A Ni-7:5% Cr-60% i ~  States a n d  France.  S u m m a r y :  Studies were  m a n e  o z  :~2,,-~ ~ ..~ .~ _~.  . . . . .  "~ct: 1 ~ 1950 n 842 : ' " 

. . . .  .H.Yd~°carb°ns'F~.°mCarb°aMonoxideandHYdrogen.::: kiesel~fl ir  : ca ta lys t '  (Ni:,7.5%, C r : 5 0 % )  w a s : m o r e  ~ the effects of  reacti0n tempera ture ,  gas veloelty, a n d  ~ u c i e a r  ~m ~ o ~ ,  ~ o . . ~ , v  . ~ . . . .  . 
: V. ~emction or  ~a t a iy s t s  for t he  Synthesis. (1 ) ;  : ,  ac t ive  than a Ni :10% :-kl-.Orl005'~ kiesel~uhr Catalyst~ ~ :  synthesis gas CompOsition on  the  yield of l iquid hydro-  In te rac t ion  of C-.H£and'D.- can take place by addi t ion  

: : ScL Papers  Ins t .  Phys. Chem. R e s e a r c h  (Toky0),  vol. for  the reac t ion  of CO and H. .  P e r  the  hvdr0genation : ~ :  carbons, and an  optin~um react ion tempera ture  and  g a s 7  • Or exchange. These react ions are  studied by mass spee:.  : 
36 1939, pp. 173-182 Chein. Abs:,  vet  33 1939 p of ~e zene t h e  acti~ i ty var ied  i n  the  0p'posite order :'; velocity wet:e foand to exist. : A comp~.omise b e t w e e n -  t rographic  analysis  of the  various deuter0~ethylenes : : : :  

: ':: 8')3 ' ~' :~ .-:/: : ~ -  : :. : , : :' : I n  tim N!~kiese lguhr  • catalyst ,  the  op t imum ra t i o  of ~ ther most desirableat i lvst  dmabditYield o f  liqUidw ts establishedhydr°carb°ns•at a~t~dH-" theco : lyticand deutero--ethaneSconversi0n of etand~yienethe H~.-D:into ethanes.gas duringThetheresultscata- :: : : : : : :  
: : Ni  ca ta!ys ts  c o n t a i n i n g l 0 %  of v a r i 0 u s  oxides w e r e : i  kieselguht; to N i : w a s  1~2 for the: CO-H.~ reaction a n d  : ~ ! g  eatest:c ~ . • ' Y • : . . . .  . . . . - o D. " . . . .  ra t io  of "~'1 ~ rat io o f  d ia tomaceous  e a r t h  to the  obtained for  tim mtecac tmn  of eth.~lene w i t h ,  vol. . : 

prepared :by roas t ing  the ni t ra tes  a n d  reducing the Ni : 5 0 : 1  f o r  the hydrogena t ion  of benzene. I t  was aug- | ~ i  metals conten~ o f  the cainlyst  was  found to p r 0 d u e e  : 'On a h'i : ~ ' h ~ d a ~ : : a  ~ (h:t~';h~aotneeXCthr~g:nx~f~ig~ : 
: in  H.- a t  t empera tu re s  300°-700°. T h e i r  activities in~ gested t h a i  the  act ion of  the p romote r  does not  differ ~ ,~(  the best results  between 1 :  1 and  3: 4 ;  silica gel also rapid the " " , - : : ~ 

. .the hydrogenat ion  of  C~l~ at  190 ° w e r e  compared.  The  :~ g(ea t ly  f rom tha t  o f  t h e  car r ie r ,  a l though  a large~" 
1 0 s s  o f  ac t iv i ty  resui t ing from e l e v a t i o n  Of t h e  reduc- : amount  0f the ca r r i e r  :is needed to p reven t  sintering : i ~ was found to be a fa i r  carrier•:  I n  prepar ing catalYsts  ethylene decreases exponentially, but  tha t  of the sue= : : ~ ' ~ a c e t a t e s  were  found to b e  as good a source m a t e r i a l  a s  . : s t I tuted ethylene goes  through a m a x i m u m  before i t  .:~ 

Ni-ThO.-,ti°n femperaturet~q_SiO.., andWaS leaStNi_Sigo.fOr Ni-AhO~The loss forf°ll0WedNi-Cuo,bY :;: 3494during reducti0CatalvstSt of  the Catalyst.for the SyntheSis  of' LiqUtd~: . : .i~ ~, nitrates., o Studies; Of Nio -catalysts4 ThO catalvstSh°wed that168 3bYmluSingof ~ :" finallYof compieteiyreacheSlightO' ethaneA surprising:from theresultA~rcaeti0ntheofdisc°verYethylene : ~ : :  

: • Ni-Fe~0: a n d  Ni-~ZnO was less t h a t / f o r  a Ni catalyst  ~=~ H~-drocart~oas F r o m  Carbon ~ionoxide and Hydro- :~ 100 ~N!. -0  ~I~.. $ U: • .: -" . . . .  . . . . . . . . .  ~ • n h d r o -  ~ : ....... : 
: ~  C0-Cu cata lys ts  and Ni -Ca-Cu catalysts  were  invest i -  " g e n a t i o n  is effected by the  H.. tha t  W~ePt'e~mo~sLYT~ e ' " ~ t  :~:0751o0 : 'tbh~rgr~[e[tatra°~0di-~v 00°; :~ i -3 !nO and g e ' a -  I x  Relat i0n Between the  s u r f a c e  Dispersity : i~ : gasoline was  obtained p e r  cu. m. o f  syn thesm gas.  a n d D , :  These  resul ts  su~oest tha t  the.ethyle, e Y ¢ n '  - 

~^~. . . . . . .  , ~ _ :  p• y a s  t h e  reduction" of  Catalysts  and  the  CatalytiC Activi t ies .  Sel: papers  i ~ ,  g a t e d ;  The  tempera ture  a t  Which Co i s '  reduced does other  e thylene attd only indirectly by t H :  • 
: ~mtrcra~ure  mcreaseu .  1he  acuv i t i e s  o1: tee x~i-metat-~. I n s t  Phys Chum R e s e a r c h  (Tokyo)~  vol '36 1939, !!~:~' not impa i r  i ts  subsequent ca ta ly t ic  act ivi ty in a n y  way: :  ' :  point is .being fu r the r  investigatedl  and the nrechanism . : : "  

• lic oxide c a t a l y s t s  :for the synthes is  of  liquid h y d r o -  : : -The reduction tempera ture  of Co may  be lowered- f rom f0rmulat ion is being reserved  until  the ~ n e t i e  laves-  ~ ... . .  carboas  f r o m  C O  and  H.. w e r e  only  2 0 %  o f  tha t  Of pp. 344-351 ; Chem. Abs., vol. 33, 1939, p. 9103. : 
Ni-10% AL-O= ca ta lys t  a t  210 °. . : C0-kieselgUhr catulys ts  for  the :hydrogenat ion  of bern : ~  350 ° to 200 ° b y  adding more  t h a n  5% Cu;  to l o w e r  : t!gatinns a r e  coml~eted.~ 
3491 • - . . . . .  ~._ ~. . :  . . _ .  :~ : zene_were p repa redbY:3  metheds :  ( a )  CO(NOD~wa.s . : : ~ ? ~ , •  thereductiontemperatureofNifrom450°to250 ° more  : T~n~zn  G. ~e~ abs. 329 . . . .  : " 

, , "  _. _"'Y"-V" wa~atys~s~or rue ~ y n m e s m  o~ ~ tqum t rea ted  with K:-CO= in : the  presence of  kieselguhr; (b; • * ~  than 100% :Co and  more than  10% C u  ( re la t ive  ~o t he  ~502 TUT~r,~ H " Catalyti~ Decomposition::of Carbon ; 
":; r~Yarocaroons " .~:r.om: ~ar~on.~tonoxlde  and Hydro::  : Co(N0=h was  t r ea t ed  w i th  K=-CO~, a n d  the  precipitate : i ~  Ni) must  be added. " S t u d i e s  of catalysts cou ta in ing  : Monoxide :I." I r o n  a s  Catalyst  BUll. Inst;  Phys.  ' : :  : 

gun. v~.  ~etec~on o~ ~amtvatS ~or the  ~ y n t h e m s . . w a s  dr ied and  m i x e d w i t h  k iese lguhr  in a little H=O. ~ :  A'g Showed that ,  although Ag is inferior t o  Cu as  a Chem" Research  (Tokyo) ,  voL3 ,  1929, pp. 206-219; 
: ( 2 ) .  SCL P a p e r s  Inst .  Phys .  Chem.  Research ( T o ~ / :  ( c )  COo(d~:O~)_.~and kieselguhr  were  mixed  and roas ted .  : kyo) ,  v01: 36, 1939, pp. 251-261;  Chem.  Abs., voL 34, : The  p Ucts  "ere dr ied  and  reduced by H~ at  various . . . .  I I  means  O f  lowering the reduct ion t e m p e r a t u r e ,  i t  is  • ScL P a p e r s  Ins t .  Phys.  Chem. Research (Tokyo) ,  " 

, 1940, p. 314. temperatures .  T h e  Optimum ra t ios  a n d  r~luct iou tsm- ! ~  super ior  to CU as d promoter:  ~:The mechan i sm  of t he  , vol. 10, 1929, p p .  69-82 i Chum: :Abs., vol. 23, 1929, p. 
;. :: Act ivi ty  o f  a Ni  cat~alyst(prepared bY precipitat ion p~ra tures  w e r e  determined.  The  ac t iv i t ies  of the  c~tt- hydrocarbon synthesis w a s  diseassed. • . 3620. : - - • ' • : . . . . .  

f r o m  n i t r a t e  solut ion by K..CO~ :followed by reduction ysts  p repared  b y  these  m e t h o d s  w e r e  i n  the order ~ : 3499.. TSYSKOVSKII Y. [Synthesis  of Fa t ty  A c i d s P r o m  Decomposit ion r a t e  of CO was  measured  in presence r 
of  the oxide by  :H~, diminished m o r e  r a p i d l y  w i th  i n -  2>1~>3. Opt imum ra t ios  Of CO to kieselguhr  Were F rac t ions  of  Pet rola tum.]  J o u r .  Appl. Chem.: (U. S .  - o f  C 2 kinds of Fe  wire,  reduced Fe, and a mix tu re  of  : j :  : 
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Fe~C a n d C ,  nnd the  carbons  produced were  s tudied  
w i t h  X - r a y .  Conclusions: (1) F e  funct ions not  as  a 
cuta lys t  but  as  a ca ta lys t  donor, t ha t  is, a s  a supporter  

: [ 

BIBLIOGRAPHY OF FISCHER-TROPSCtK SYI~TH:ESIS AND i '  RELATED PROCESSES , 

: 1932, pp. 1136-1140 ; S c L  Papers  Ins t .  Phys.  C h e ~ : "  
R e s e a r c h  (Tokyo) ,  voL 19, No. 384-392, 1932-Chem: 
Abs., vol: 27, 1933, p. 1809. 

fe autocatalyt ie  decomposition of  CO. (2) When  CO CO was  decomposed under  var ious  condition v¢ : : 
ecomposes in presence of  Fe, Fe~C f o r m s  first, and  the presence of  metal l ic  ),Io, i ts  carbides  Or solid solt h'~i !:: 

2 reactions, 3Fe-[-2CO=Fe~C~-CO~ and  2C0=~+CO. . ,  of  ~Io.-C, and solid phases  formed of carbides m 
progress  concurrently.  (3) Fe~C has  a r emarkab le  were  examined bY the X - r a y  method ~ Mo=C is fo~ ~me 
ca ta lyz ing  ability and  plays  a chief  role tn the decompe- a t  450°-600 ° ;  a v e r y  diffused diffraction line ( 
sit ion of  CO. (4) C isolated f rom the cata lyt ic  decon£o (002) is observed in the  powder  spec t rogram of fth (, 
position not  only has  no Catalyzing power  bu t  even- reac t ion  product  a t  600 °. Mo and its carbides a~ 
h inders  the catalyt ic  effect of FeaC. (5) Fe~C becomes not  oxidized in CO a t  4,50°-800 ° ;  CO flowing over 

: v e r y  dense ly  packed wi th  the C,  which" is isolated by " m ix tu r e  of Mo.-C and  O is decomposed a t  600 °, C i ~e~ 
decomposition, t f l l i t  Ceases completely to catalyze. On , hav ing  no ca ta ly t i c  property.  A n e w  carbide pt use 
th is  account Fe,  C in the  C is ve ry  difficult to remove,  mos t  probably ~IoC, is fo rmed  a t  750°. A t  750o-6 
This~suggests a qual i ty  of C tha t  "is obtained catalyt i-  the  mix ture  of Me_-C, MoO, a n d  C is formed, and ~C( 
t a l ly  by decomposition in  presence~of metal .  (6) X~ is decomposed without '  the existence of metall ic ~o' "t~i 
carbide of  IT. H o f m a n n  is Fe oxide. " the  react ion product  a t  6~0°-700 ° con ta ins ,  bes d e  
3 5 0 3 .  . [Catalyt ic  Decompositl0n Of c a r b o n  ~Io:C, a metastable  carbide p h a s e .  ..... 

Monoxide.  12":. I s  the  So-Called X-Carb ide  Really 3507.: . X-Ray  obse rva t ion  of  h{olybdenum L Car::::::,l Formed  in the I r o n  Cata lys t?]  Bull.  Ins t .  P h y s .  b i d e s  Formed a t  Low Tempera tures .  Bull. Inst. ::i~:~ 
Chem. Research (Tokyo) ,  vol. 8, 1929, pp. 609-613, Phys. Chem.  Research  (Tokyo) ,  vol. 11, 1932, pp. -i~ 
3159,abs" sec. 2, pp.: 76-77; Chem. Abs., vol.  24, 1930, p. 1160-1156; SoL Papers  Inst .  Phys. Chem. Research : : 

[ : x - r a y  Spectograms 0f  specimens Of F e  carbide and . (Tokyo) ,  vol. 19, No. 334--392, 1932 ; C h e m  Abs. vol. 1 27, 1933 p 216 - 
n~oe.-O, used as  catalysts  in the decomposition of CO gave  Mo a toms in Mo.-C have  the dense hexagona l  lattice: :~ 

evidence of  the format ion of new  compounds.  The  1 a tom being in the position ( ~  ~f~ ~z~) and another  in 
: photograms of samples of  Fe.-O~ taken a t  suitable s tages  (~a ~ :~) ,  The  C a tom in the  cell containing 1 tool. 

• of the  reaction showed evidence of  the successive r e -  is perhaos  in the nositio 
: : d u c t i o n  to the 0xides Fe~0, a n d  F e 0  and: l~i ter  to:  [ . ' 5 :  . ~ .  n ( 0 0 0 ) .  Latt!ce:constants  [ 
: ±'e~G. I t  was  fonnd tha t  a lmost  all  t h e  l ines:of s t rong  • a~'e. a=2 .994  A. u.; c=4:722 A. U., o / a = 1 . 5 " ~ 7 .  The. : 

:-: .  intensity,  which H o f m a n n  (abs.-1455) ascr ibed to- the  - " oms .0 f .G  an [ l~ Io  i n  t h e  u n i t  cel l  Of ~IOC have  the: -:::: 
X-carbide,  agreed wi th  those of  Fe~0i, not  only in pusi- fo l lowing,  coordinates,  respect ively:  C ( ~  ~..s ½ ) ,  Mo 
~ion, bu t  also in o r d e r  of  intensity.; one of the weak  : : (0 0 0 ) ;  t he la t t ice  cons tan ts  a r e :  a=2.901 .~ U. : ~. . o , 

: =-~nes' wh!ch :was  n ° t : c o m m 0 n ' t 0  Fe~0, was  dne to : : o = 2 7 8 6 A ~  U [ c / a = O 9 6 G  and thus the  C atom 
:::: eu,  an(~ - were shown by F~0= ~: : ~  : . - ~  ~[0C h~ls a[ r ad ins  of~'0.735 X. U~ Nd Clear distinctfo~n i 
: 3504. " ~ . ~. CatalYtic DecompOsition o f  carbon[  be tween  the ~ lat t ice constants  of:.~[oC: ahd o f  : t h e  

~Ionoxide. I I I .  ~Behavior Of : I ron  Carbides. Bull. metas tab ie  earhido phase w a s  found : the reflections : 
: :~ Ins t .  Phys. Chem. Research (Tokyo) ,  v01. 10. 1951, f r o n t  the 2 carbides differ nmrkedly in their  relative . 

Pp. 656~562, nbs. 63-~59 ( i n  Engl ish)  ; SoL.Papers  . intensities.  
InSt. Phys Chem R e s e a r c h :  (Tnkyo) .  vol. 1 6 : N o  3503  T w r r L e  R B Two Neu o 

: '  306-309 1931;  Chem ' .4 .bs  vo o5' 1931 ~--n6~.~ ." _ . . . . . . . .  " C al- to.0i l  P ants  A r e  1 
: ' . . . . . .  ' ' • ~" . ~" ~ l )enmns t ra ted  bv Mines BureaU 0 ,  G~S ~our  

: =Ion the  catalytic decomposition o f  CO b v  Fe~0, or T 4 8  NO 1 1049 ~n :ha 159 " ~  ! ' ; v ° L : : :  I 
:~e~,~, some relat ions between n e r c a r b i d ~  rFo-.~.~ ' ?  " . . . .  " . . . .  " : - " . "  

: Cementite :and free C Were detern~ined /~{ OT"0-o[~{~g. : B r i e f  descriptiou of p l i n t s  and  operation 0f  the coal- : :  : 
[ Zf~n0%ls reduced to Te#C, n e d n o  Fe0:  Fe. o~. Fe,C'is : :  l ~ ' ( ? ~ a t i 0 . ~  all~ t i ! e  gas-synthesis units recently : . 
~ -  o ([ i n ' t h e  course of  tliis redact ion whi -h  qi"~1r'nto~ '':~ ~ d a t  l .oui . iana,  ),Io. T h e  fir;~t is designed to ". 

: e q l u h b r m m  exists bet~xeen Fe~0~ and .FevC  in tho ~.n~ia : , :operate a t -a  p r e s su re  o f  10,3OO p: s. ~ and temperaturo : 
" p h a s e  and  between c O  and  c o .  in the "-o~seoti~s':-l~:se. ~7 : of  600°-900°  ~F; and.: produce -°00=300 bbl of pr0ducts ~ v 

Reduction a t  2 ~ ° - 3 2 0  ~ ".'ires a" m i x t a r ~  o f : F e W  a n ~ :  p e r  day.~ Tlie actual, production capaci ty  is dependent '- 
Fe~C and  the  amount  o f  t h e l a t t e r  increase~ ~ ; ~ ,  ~ ^  ~- " on th e coal aml ca ta lys t  used The gas  synthesis unit •  ̀
r e a c t m n  t e m p e r a t u r e - : ' A t .  450 ° F ~ , C  a ~  . . . . . . . .  S a de~*gned modfl icatmn of the Fischer-Tropsch 

- r ap id ly  into Fe~G and  C,  A . t  070 ° ~ / , ~  ~- e~ , . .~a  - ^ ;  ....... process, a n d  hus a n0m h a l  ra t ing  of  S0-100 bbl of • 
. : only f rom F e  and its  oxides but  ~,- . , ,  = ~ r ,  P x ct t)er day  c o m p r m t n g v - 1 0 b b l  of  ro gne ovbbl 
- 3505. Catalytic D e c o m " 0 s i t i - n  ~ ~ ~ . : gasol  no, l0  bbl. d~esel fneL  a n d  12 bbl. heavy oils a n d  ~ ! 

' v u o ~ -  warnon : w a x e s .  T w o  new-type Bureau-developed Converters :~ 
- '~fonoxide. IV .  Behavior  of  Nickel Carbides.  Bull. • ,: a r e  to be used for the  conversion of  gas to liquid, fuels 
: - : . . [  Ins t .  Phys.  Chem. R e s e a r c h  ( T o k y o )  v0L ] 0  1931 " Eaci t  has  a different cooling Svstem-: The  first nni t  is 

PP: 95149T3; abs.-:83--84; SoL: P a ' p e r s  I n s t ; '  Phys~ ; :  ~ cooled by:circulating 0il threugt~ a fixed bed of granular  
:: Chem. R esear[ch (Tokyo)  y0L 16 :No 323-329 1931-" - c a t a ly s t s  th'e Odbv  pass ing  the:, ,as throu h a  ra  Ldly . . . .  
. ~*.l~lJ~ ~en[12110 l t J 3 "  I 7 O ~ . " ' " ' - " ~ g P ;" ' rut  o- ~n~ . ~'~nn " ' pp. 8--~83, Chem. Abs., . etrculat n~ slurry of coolant oli and owderedcatalyst 

~i " .~ "~J '  : ~ '  ~ . . . . . .  " ; ' -:: ~ - . 0.- f o r  pl:ocessing Operations is. proP°cod b r  a Linde ~ 
: ,~n  X- r ay  investigation of t h e  cata lyt ic  decomposi- : Frlinkl genera tor  a t  t empera tn res  of m o r e ' t h a n  300" 

: l ion o£ CO by Ni o r  NiO has  confirmed the fo rma t ion  :;  " F : below O ~ T h e  Synthesis g a s  is produced by 0,  
: of NhO and  a percarbide,  NiXC;:. T h e  perearbide  i s ' -  S team gasification Of pulvorized c0al a t  a t e m p e r a t u r e ( ,  

([ fp rmed  fcem Ni0  a t  270 ° and rap id ly  decomposes into ••:: 'of 2,0007 F; 0r  more ; :  , : . ~[ :  . : '  
: Ni~C and  C a t  234 ° ; J r a l s o  is decomposed bY a tmos-  3509. TWITS G H CdtalYtic i somerizat ion of  1-Bu- ' ', 

. . . . . . . . . .  7 . . . . . . . . .  . . . . . .  
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~t of the  p ressure  of  the butene or  H~. The  energies 
ac t i va t i on  a re  found for  the t empera tu re  r ange  
¢-126~. A t  t h e  lowest  tempera ture ,  the  ra te  of  
uble-band migra t ion  is 6 t imes t ha t  of  exchange.  
ds is i n  ag r eemen t  wi th  the  theory tha t  the  catalyt ic  
c.hange between the  olefins and D~ takes  place through 

format ion  of an  associative complex~ The  step t h a t  
~:ermines the r a t e  in the double-band migra t ion  is 
e 2d f a s t  s tep 0f the  exchange venetian. The  accounts 
con for  the double-bond migra t ion  by the  dissociative 
eorY of exchange m u s t  be regarded  as  inadequa te ;  
~ereas the associat ive theory succeeds in giving a 
nststent p ic ture  of  the  whole reac t ion  process. 
10. T w m a ,  G. H., A,nn Rmz .~ ,  E . K .  Chemisorpt ion  
of 01efius on N i c k e l .  Trans .  F a r a d a y  Sot., voL 36,: 
1940, pp. 533-537; Chem. Abs., vol. 34, 1940, p. 4634. 
Calculations w e r e  m a d e  tha t  show t h a t  the  previous 
ew regard ing  tho mode of  adsorption is possible w i th  
ry  li t t le distort ion of the adsorbed molecule;  namely,  
at; olefins a r e  chemisorbed On Ni wi th  opening of the  

double bonds and  adsorpt ion on 2 Ni a t o m s .  ~ n e  
in tera tomlc  spacing of  the cata lys t  a toms  is the  im- 
po r t an t  fac tor  where  2-point contact  is required in 
adsorption: There  is little interact ion between neigh- 
bor ing adsorbed  ethylene molecules; for  the h igher  
olefins, however,  the  interaction is considerable, and. 
these  molecules cannot  cover the whole surface.  
3511. T£~z~, F.  Magnet iza t ion-Temperature  Curves  of  

Iron, Cobalt, and  Nickel. Phil. Mug., vol. 11, No. 7, 
: 1931,: pp. 596-602 ; Chem. Abs., vol. 25, 1931, p. 2609. 

Curves for  a / n o  aga ins t  T / #  are a lmost  identical for  
Fe ,  Co, and  NL They  are  definitely incompatible wi th  
the  classical curve  and  with quan tum curves  for  ] 
g rea te r  than,  or equal  to, 1. There  is close ag reemen t  

w h e n  ] = ½ .  The  electron spin is t o  be regarded  a s  
the  fundamen ta l :magne t i c  element .operative for Ni, 
Fe,  and Co. The  va lue  of  ]=1/_, means  tha t  electron 
spins a r e  independent  and tha t  there i s  a t an  h distr l-  
:bution. The  electrons are  not  free bu t  associated wi th  
ions as  in Heisenberg 's  theory. 

: , : [ 

~i 3512. UBBEL01~IDE, L.  [Anthrac i te  in German  Motor- 3517. U~-Dzuwoon, A. 5'. V. Oil F rom Coal. Chem. and  
Fuel  Economy.] Oel u. Koblo Erdoel  Teer ,  vol :  12, Ind.,  1933, pp. 360-364 Chem. Abs.;. vo L 32, !938, P. 
1936, PP. 353-359. 4308. ' .... 

Review covering carbonization, hydrogenation,  g a s  : Various processes for  motor-fuel production f rom 
i coal are discussed : Coking, distillation, hydrogenation, "synthesis, and liquefaction. 

Fischer-Tropsch Po r t  and Broche, and Uhde. 3518. . 0i l  F r o m  Coai. Fuel  Etch;  Rev., vo1.:17, : ; 
;, 3 5 i 3 .  [ ~ i n e r a i : 0 i ~  Research ] O c t  u Kohle  1938 pp. !4  16-21 31  Chem. ~tbs./ vol. 33, 1939,~p. , [ 
: Erd0el  Teer ,  v0l. 12 ,  1936, pp. 983-933;  Chem. Abs~ - i 1 1 2 2 . .  i i - ~ " : . :: . 
i voL 31,1937, p. 3247. i Eeviews develbpments dur ing  1937 in c0nnection wi th  " " : i  

: An up-t0-date account Of processes fo r  obtaining the  Fischer-Tropsch p¢0cess, coal hydrogenation,- and : 
: motor fuels mid 0i ls  f rom mater ia l s  other  than  petro-  the  recovery of benzol f rom coal gas . . . .  

i 
" leum, such as : f rom coal and lignite b y  dist i l lat ion hy-  : 3519 . Util izatio ~ Of 0i l  Shales and Cannel  . - : 

drogenation Fischer-Tr0psch Pott-Broche. ~ ' Coals in Connection With Product ion  of Syn the t i c  : 
: U ~  W[  C. So° abs. 268. " ~ ' .: 0ils: Ins t .  Petrol: conf., :  June 1938,~pP, 463--473; - . ~ ; : 

Cttem. Abs., vol. 33, 1939, p. 3571. " 

• 1929 p. 3393. : ? . . . . .  - esses, m d  the Scale of  operation tha t  "3vould probably 
R~vtew.:  : . L . :[ " be necessary i s : i nd ica t ed ;  ~, : 

3~i5[ '-----L--:  [P repara t ion  0f .~ ie thyfEther  F r o m : 0 x -  : ~ 3520 .  ~ : I n d u s t r i a l  Sv:nthesis: of Hydroca rbons  . .- : : 
i d e s  o f  Carbon by M e a n s  of CataiYtic H y d r 0 g e n a -  . . . .  F rom H~dro~eh  ands'CarbOn Monoxide  Ind .  Eng. :' [ 

. t i o n . ]  Metal th6rse,  -vol. 19, 1929, pp, 1741-1742 ; " Chem., vol. 3~.. i940, pp.:449--454; Britisli Cliem: .%.bs.; :i 
Chem. Abs: vol. 23, 1929;.-p: 5158. -" : 1940, B p. 427 ; Chem. Abs.. vol .  34, 1940, p. 3045 .  : . 
Review. - : : ~ -" :  ' :  :: . • " :-: i Hydrocarb0us ill about  70% yield a re  obtained f r o m  :.  " 

/ : [ U.~kz~tcRX, T . :  8 c ¢  abs. !9.00, i 90 I ,  1902,: : [:: . 2 H-_+CO using a Co eatalyst:--kiesei~uhr a t  190°-2001 : : 
3516: U.xtlNO S:: specif ic:Heat  of i r on . ca rbon  S Y s t e m  5-15 a im ' ;  yields a r e  decressed a ~d cata lys t  is im . . . . . . .  

a t  High  Tempera tu re s  and the  H e a t  Changes Accom- pa i red  a t  higl ier  pressui'es: ~ A: main C0ntrolling f a c t o r . ' :  : ( t  
partying T h o s e  in Phase:  SCl. Repts. Thhokn -Imp; " iS the ra te  of . removal  of:the products:of reaction f rom ~ : .: 

Y Univ  1st ser  vol ~3 1935 pp 66.5-793; Chem Abs ' the  catalyst  l~emoval  of wax'  from~ the surface  of  . ]  : : :  
• , ., • . . . .  , r . : ' "' the•ca ta lys t  main ta ins  its activity. Various r aw  mR- . : 

~.v0L 29 193~, p. 4253 :~ : ,  ~" ~ __ ~ + ~ . ~  .~,~,~,. .n~,~,~ r n ~ m n ~ m  s v n t h e s s g a  a r e : ' :  - ~ • ~ ~ , . ' -"  ~ " 1 r . . . . . .  

G w a s m e a s u r e d  a t  numerous high temperatu.r  uz to s ' e s  p r~n--:)  ~ h~ t i ~  n r , d e s s ' : 3 C H ~ ' C 0 ~ 4 - ° H - 0 - - 4 C O - ~  ' :'~:/ . . . .  
" a n d  beyond t h e  mel t ing point. Electrolyt ic  F e  and  . , . . , v - -  . . . .  ~ ,  - ~ . . . . .  . - - -  - . . . . . . .  

s.gnr O were • : 
of fusmn 9 f t e r ): -- g "-- ~ "nin 'necessary n ~d indirect watercooling is used S Is re- 

• cal. • o.07C/o c 64.90 cal; of me y-all0y c0nml g "' 
• 01R~ ~ 6719 Col " 1701 C '578 col Tho heat of moved by passing the gas over analkaline Fe oxide 

cPhre~ I~'O. va.per'" Ni~.0. is quite stable nt 285 ° and-tene Proe Roy Soc London vo, 178 1941 A, .~ .... / . . . . .  , .. .... , ,•-- ~ n~,t - :' or Ni catalyst, atITT°-299 °. Commereialplantisde- : - '" 
II~ fusion of the eutectm is ou.u± cal. "J:nar oz esme t~ ~, "- - ~ i l~t hain h drocatbons ~ith asoline ~" t )-zes me uecompos,tion of CO In th " " ~ . . . .  ( ) " " . . . . .  " in scrtoeu. ~tra g -c Y . . . .  g • ' ~ 

"' -. ' r . • e tempera- pp. 106-11~; Chem. Absi vol 3.~ 1941 .5775. ; ~. Y P , • "' . , - " zraction or tow octane numoer, a t.. ' . "./ i .~u~erange of stabi.Iityof N*~C, the reaction3Ni+2C0~ ~ E: ~ : ~ .... - ' ' p _ . b extra olatmn Is 65 0 cal its meltlng point be g . . . . . .  Diesel oi" fraction " 
~ ~---~u= *s po~mle; but not reaction 2CO=CU=~'n :' . ur~y~'ori~ ;upon: me is0menzatlon, of :Irbutene to |~ estimated to be 1,6001 The heats of transzormation oz. with high 0ctano number and waxes (for example " [: : 

.Free Ni ~s found m the earlier stages o~ reduct~ono~' : ~xbutene on a IN,catalyst m'.the presence Lof H, ,s ..... ~: then-into theT-Feat theA~pointarecalculatea~ooe : . . . . . . .  8 htain a 
,09 Cal. for pure Fe  o..o col, the euteotoid at o. n, P:7    i%,idGie Works at Ni0, but later changes completely to carbides, o ~enuea m z~.-. "~ne douole-bond migration is exam-. 

ined simultaneously with the exchan - --~ ~-~ro-ena |~t) 7~0 ° The heat of solution of Fe~c in 7-Fo of 0.90~'~ G ' .... ~ ;  "-° ' " ~' - " :" "1490 : • 3506. Catal  tie Dec m . • ~ . - g= ,~,,, u # ,  ~ - " ~ • o , : Leuna  X V I .  ~lersot ~rocess. ~oe. ans . . . . .  
• Monox~o " ~ Y~ _. .'o positron o£ Carbon tion xeactisns. At.765 ° the kinetics of double-bond ~,~[ Is 11.15 cah. at 720 ; ~t decreases w~th rise In tempera- - -- " - ~ - ~. ~ ~ =  .~"rv~v : 

R-,~-W'-"C; ~'C ~e.nav~or or :~olybdenum Carbides. ~ m i g r a t i o n  a re  i den t i ca l 'w i th  those of  hv¢lvo~natlon i ~  t u r e a n d  Cconcen t ra t tom T h e h e a t o f  t h e ~ t r a n s f o r -  3521. u.xzzeo ~TATF~.oAI{~[Y - ~ S I - , E E I ~ . +  h ~ - - ° ~  ' 
: : - - . . : ~ n ~ .  rnys. .~;nem. Researc h (To k y b L  vol. 11,[,~ : the  r a t e  o f  the  react ion beingproportiona~t~o-~l~esquar ~ .mati0n 0f Fe~C is est~natec! to be 9.35 c a l .  o f  Southeestern -uontana z0r ~ r e a s  ~m,m.~- e . . . .  i 
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BIRLIOGRAp]Ky" OF ~SCHER-TROPSC'H SYNTHESIS AND RELATED PROCESSES 

In  selecting sui table  a r ea s :  H~0 supply,  power ,  aece~ ~ : ' ~  
t ransporta t ion;  labor,  housing, marketing and  produdt~ :!::~ " 
t ranspor ta t ion,  w a s t e  disposal, p Ian t  inves tmen~ Pr"  
essing COSts and s t ra teg ic  considerations O- '= '  .~b= : I  

• -,.v tuos~ a reas  w i th  respect  to coal were  selected w h i c h  b :ii 
60 mill ion ton of  recoverable coal in a 3-rail . . . . .  s 
The  coal  mus t  have  a min imum calorific value o f :  .~ 
4,500 B. L u. per  lb. Other  l imltations included thief,  :~ : ' I ~ v e s t ~ e n t  cost: 
hess of  b e d s  and dep th  of overburden.  BecauSe of.: ~ : : ~ ' ~ m o n ~ M  ................................ -- . . . . . . . . . . . . . . . . . .  

It; ": ~ £%flllloa dollars ...................................... - . . . . . . .  --- these  l imitations,  the  suitable areas  include only a b o e  - ~ consumption, tons per year ................................... I 
10% of  the ruinable coal as  es t imated by  t he  Fede~  ; i r  orerS ...................................................... 
Geolo cal Survey. =a=io oriteriu for oil =hale weoe ........................................ : . . . . . . . . . . .  I 
the  existence of  200 million ton in a 5-square_roll, e~~= e : 

¢ " ~ . : : I r -  Million dollars . . . . . . . . . . . .  = . . . . . . . . . . . . .  -- . . . . . . . . .  - . . . . . . . . . . .  I area .  The  p r ima ry  shale  also mus t  yield 25 gaL 9 . - :  . :{l~mmtofproduetloncost----  ...................................... I 
oil per  ton wi th  15 gal. per  ton for  the secondary  shale 

e ~" "~' :::: ductlon cos~ per year: 
• . . . . . . . . . . . . . . . . . .  : ........ :::::::::::::::::::::::/ 

. ~oa : : . ~ : i I ~ ' ~ e ~ o . , ~ ' ~ a ; : : : :  . . . . . .  ~ . . - . =  . . . . .  : . . . . . . . . . . . . . .  -I 

have a minim ~ r a d ~ u t ~  : ~ } l ' ~ " ~ m t ~ r " R "  . . . . . . . .  - . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  "[ um calorific content of  ~ ,~ - • . : i l l ~ i  ~lo~o= . . . . . .  . .......................................... :I 
ft.  ~ and  tha t  in the 40-mile radI ,~  m ; ~  -~' ~" u. Per  : : :~ l~ l ,  e r ~ o f  produetloacost.= . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  "'-I 
o f 4 0 0 B  e , . . . . .  = ~ -~--ns~--aveacontent':~.~uet~oncost, l,OOONeu, m.: ' I 
~ = - -- - .  p~r x~. "J.'ne report  also covers  e s t i m a t ~  ~ ~ Mi]lton RM .. . . . . .  =.... . . . . . . . .  :----- . . . . . . . . . .  r . . . . . . . . . . . . . .  "1 
~uS~S Oz plants  manufac tur in~  and - ca  ~ - - ^ ~  =, - -  : ~ ~]ilton do ars . . . . . . . . . . . . . . . . . .  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "l 
It also Inehldes a la1'ge number of charts and tables¢ : ! ~  

35~,~l~o~os~-~]~=,,,~,=,,=.,~o_~E=.=.. ProdUetio~ . ~ ! ~ : = . ~ .  u~.~Eo S~,'~==. B ~ = ~ , ~ o ~ . . S , , ~ = ; _ ~ v ~ : ! = ,  ~ 

: . . . . . . . .  ~ . . . . . . . .  :.__~ ........ ~ . . . . . . .  ' . . . . . . . . . . . . .  

Synthe t ic  Liquid F u e l  P lan ts .  S u m m a r y  o f  Report  
to  B u r e a u  of  Mines ,  December  1948, 4 pp. 
S u r v e y  showed t h a t  t h e r e  a r e  enough ruinable coal 

r ese rves  a n d  wa t e r  suppl ies  to suppor t  some 362 
10,000-bbL-per-day p l an t s  fo r  a 40-yr. period, and  there 
Is enough low-cost s t r ip  coal  to operate  15 suclf plants  
f o r  20 yr .  T h e  Nor th  Cen t r a l  Sta tes  would  be the 
n e a r e s t  and  most  logicaI potent ia l  m a r k e t  a r e a  for  any  
l iquid fuels  produced. T h e  compara t ive  c0sts e f  l i qu id  
fuel,  not  including processing,  based on t he  gas- 

s y n t h e s i s  process a n d  on the  most  desirable, and 
l a rges t  a rea ,  a re  ca lcu la ted  a t  $1.$0-$2.37 pe r  bbl. 
The  min ing  cost alone is ca lcula ted  a t  $2.77-$3.28 pe r  
ton o~ c0al. 

~ZRA~rRZ ~STSACZS . 

Inves lmeut  costs and  ~roductlon f igures  .for 100,000 N m )  t e r  hour  o f  ~rn~hes i  gas 

Ga~lficatioa of 
pulverized coal 

(Koppers) 

4 9 . 5  
24. 75 

740, 

I I  

Lurgl pressure 
gas|flcatioa 

5 4 . 0  
27.0 ~,~ 

m 
Carbonlz~t[oR 

with O=; gasifica- 
tion with 0~ 

25.1 
995, OO0 

I v  
Carbonization 

with air; gasiflca- 
,t~on w!t h o= 

4 6 . 6  
2 3 . 3  

9'25, 000 
4~0 

1.05 

11•0 

1 . 5  
1. 05 

20 13.  5 
1 . 5  

24.  5 

L37 

12.8 

1.1,3 
1.37 
23.4 11.5 

" L 1 8  
2 1 . 5  

3522. - - - - ~ "  . .  SUryey o f  ~ ' e s t e ~ n  Kentucky,  North:  . neost r ear- " 
wes t e rn  Colorado and  Sou theas te rn  ' P~n~  e~.  a Bed thlcknees was  l i m i ~ a  ~ 9~ ~ - ~.ctlo ~ . p e  y . 9 6 11.14 10.66 9 79 ~ ea Sui t  ' . - - - -  . . . . . . . .  ~ ~ r ea s  . . . . . .  v -~" ~ .  o r  m o r e •  ~n,on ~ ..................................................... ~ 13 5.81 ~•-. 
mal t  able ~o r^ S yn the t i c  L i q m d  Fuel  Plants•  Sum- ~ a t u r a l . g a s  min imum requirements  Were 225 t~ ~llllon dol]a~.~.~:.~;~; . . . . . . . . . . . . . . . .  : . . . . .  ::--F . . . . . . . . . . .  , 5.18 44 200 65. S00 "60,~00 

~ " "  "'=p~[b tu ~ u r e a u  o~ Mines Waonmh~. ~C~e --. ~. U. In a au-mlie r a d i u s  (nrimarv~ ~na  oo= ~ ~roaueuon ~ ~ r ,  . . . . . . . . . . . . .  ~.--~ . . . . . . . . . . . . . . . . . . . . . . .  I: . . . . . . . . .  : " l  ' : 

] .  . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  = !  =., • . . . .  : 

: I r/_~l~. ! ~ I l o g c n a t i o n  p l a n =  of  the  s l m I  size. e I ~ I ~  =5=3• T.TNITED ST.~.TEI BuREAu O F I I I I E I .  P r o d i  ~ l = r r E i  S~ ~TiI BOu~.,l  o l  S t l s ,  N ~ v ~  D t l ~  . . . .  velocity 1O 1. per  hr• per  20 co. of catalyst_ Operatin.g I 
= ~ . a ~ e  aueq~ate, a n d  the  a r e a  is f avo rab ly  Sit- of  SynthesisGasFrnmWyoming:Subbithmtnou~-O,o~ '~.  ,,~==,' ~ h l i o ~ a u h v o f  Svntbetie Liquid Fuels. Bib: wi th  a Zn0-AhO~ cata lys t  (1 :4 )  w t t i ~ a  ~ u : ~ :  rat~ 0 [ 

, ~ a t ~ a • w ~ m  respect t o  m a r k e t s .  N o r t h w e s t e r -  ~ Gene ra l  Inves t iga t ion  of  M e t h ~  ~-~  ~ ,  ~ ~ ~ " / ~ "  ~ 2-~",'." "~ ,aYe--- h'~ ~ • ui~ ~-~o of 1 a t  300 a tm  and  450 °, the yields pe r  m. of gas were : 
: r a a o  ha s  coal reserves  y ie ld ing  25: - a l .  or  m ~ ' r ~ : ~  ' P l an t  to Process 8,000 000 ~ - h ~ , ~ ' ~ - - ~ : ' ° ~ s ~ e e ~  r0r ~:! . .  ~n, ~ p r . . ,  ~=o ,  ,,o ~.u., -~* ~ - .  - . • ~ • Tota l  yield C~ and  higher  120-130 g m . r  C, (90% iso- [ 

~on o f  e a s i l y  ruinable coal,  wh ich  will sun-or~  ~05 cinl Rei~ort~ November  1 9 4 6 . " , ~ . , ~  ~ ~ r  --ay. ~pe- : ~ Subject l ist  o f  ar t ic les  e0mpiled for the~pec.m.l  ~ue_~s .... bu t ane )  50-80 gin., C~+ (97% is0: )30-60:gm.  I 
:- ~u.,.v.w'obl--per-daY syn th ine  p lan ts  fo r  40 r r  ~ ' ~ - ~ o ~ : :  T -  -~+"; . . . . . . . . . .  , ~.v. ' i :~  Section of the Research  and ~ tanda rus . .~ rancn ln  _c.v~- - ~ o ~  ~ Methane  Crackin ~ b y  P a r t i a l  Combus- : : -[ 

w~n: ava i l ab le  coal- . reserves  a d ~ - - ~ o  ~ : . ' : - ~ - ~ - ~  ~ ~.-,~.~ s=,era~ !n.~orma~lon on  the advan tages  and ~ n e c t i o n  wi th  invest igat ions of syn thenc  . n q u m  zueis : ~ Y "  ~xr-~ ~.-';: . . . . .  ~ ;~ ~, a:-~m.~nv- Bib Sci Ind  I 
. :  syn th ine  p l an t s  or  330 hYdrogena~'on'D~an~I'PP~YrA~ u ~ . ~ a v a n : a g e s  o~ v_armus:methods of  prbdueing Syn- : ~ j  from oil shale ,  iow~temporature car boniz~ttion of coa~, .- ~on*y~t~'~'~.'O~lO?~lp~TT~"1055- PB "')3-0"76-S: L- : -1 [ 

: s u p p i l e s a v a l l a b l e b y 1 9 5 3  for  al l  n ew  u~es woul.~'~r£~ r are"co~s~d[r°macoa~u~etheWypmingc0al, 4methods  ~ . ~:Fischer-Tr0 'psch synthesiS, and Bergius high'press.ure : ~ , ~ : ~ , : h ~ ; ' i p ~  ~ "  "~' ' f" ' . " ' : I 
~ne synthet ic-fuel  c a p a c i t y  to 1 050 500 bl)l , ~ , " a ~  C u l . ~ t ~ , = ~ u  su~ta.o~e:~or creating this coal  and  cal- : ~ liquefaction of c0al. i : : : ~ " ~ - ~  ~ ' = -0  a"mlm~n~  ~ ' e £ ~ ; - ~  e~£ ~ub . . . .  

C0al . depen~liPnllSonl0i~eO00~i2,10O bbl. per  :day  f rom costs fo r  a P l a n t w i t h  acapac l t y  0 f l 0 ~ t . 0 1 1 ~ ° d u c : ~ o  a - I ~ !  3525. U,'~EV STATES~CO~e_~Zas~O~2 C°V.~'IssI0~, :I~ jeer ma t t e r  of  t he  o r i~nn l  report by LYOn a n d C r a w -  " . . . . .  ] 
Texa~ ~as  a n  ~ t  "=-^~ -~ / t ~ :  :~: usea: ~ou tneas t e rn '  O z synthesis  gas. : The  h i -h  oo-~efit o f  H~ ^~ ?& ~----*" : ~ ( ~ :  PUB~IC.I~A~DS ANn ~unvzx~. ~-- . ,~- ' - ' -  ~ - u - • - -  . . . .  ford (abs. 2155).  , . . . .  : I 

: gas  ; hough  t0es~morl%Z:?ntri~ ulen. cu. f!::iof na tu r a l  coal promises very  high ~ r  Ionteni: and "eo:,~vy°mn~n~g :t94~, 469 pp . . . .  . . . .  :3529.. UIiTZI ST.~TES NxvAr~ TECH~,O.,L M,SSIOX 'tO 1 . l 
plants  fo r  2 0  y r  - : I S  a v a  ~ J - ' ~ : u - ° k ' p e r ' u a y  synthine  very  favorable  conditions for  uti iz in-  i t  f o r  t i e - ~ l . '  - ~ , : I -  3 5 2 i .  UNITED ST.~.TEI INDUITR~ C t E I I C . t S ;  "~O. " J,kPAN. l apa f i i se  Fuels i n d  Lubricants .  Article 7 . -  [ 
o n  economic  a n i  c0nserv~ '~n l '~Y~-  n °weve r '  depends : , duction of  moto r  fuels by combining c~rbonizati0n ~ "  ~ :  American Hydrocarbon  Synthesis. U. S. I n d u s ? i n !  P'rogress in the Synthesis of Liquid: Fuels  F r o m  Coal; " I 
could v e r ~  definitely limit't-he-c2E~s-~.!- e r a tmns '  w h m h  syProuuc t gasification w i t h  the ;synthesis 0f  hydro ~ . I  '['~, " Chemica l  N e w s ,  I - X I I ,  J anua ry -Decemher  x-o-*S, : X-3S(N)-Y F e b r u a r y  1946, 333 pp.;  PB  58,701; : I 
3 s ~  " ~ ~ ~ u ~ u m p ~ m n  r . caroons and hydrogenation of  t a r  The  4 ~ o ~ , d ~  ;~" ~ : Chem "and .Eng .  News: :vol 26, 1948, any. see. pp. : B I O S  Final  Be~t  i8()5" P B  T9 230 ; F u e i  Abs vol, 

; Uni ted  S t a ~ y n ~ t h e ~ c ~ q u t d •  P u e l P ° t e n t i a l ° f t h e  vest igated a r e :  Lnrg~pressu re  gasificntion• combined ~ ¢ ~  153 391 653 105T;1341,!,o,,20uP,.2343,:"4',393n,. 5,1949 nbs, 237 T0~IRee1232:  .... , " ' I 
: ' M a r c h ' 3  "~9~__. " ~ e m ~ :  ~Or t a e  -~ul'e~tu ~of.Mines :: c~t:Don'z:adon:ga, sification:with 0 ,  and w i th ' bu rn ing  of ~ i ; : ~  3331 3611. " . .  . . . .  Th i s r epor t  containing more than 3O sepa ra t e  papors; " " :: 

P ~ 101 .-" ~.~. - ,~ng .  ~ews ,  vol .  30, 1952 ~ co~e [m~} cracking Of carbonization g a s ;  t he  same:with  ! ~  ~ ~ Ser ies :of  ar t icles dea l s  with. var ious  a s p e c t s  of  t h e  summarizes  the findings Of the Pe[ ro leum Section Of t h e  : : - -  :: 
~" - ,  ~ : : . ; ' - useo]:  m r  zn the .1.st s tep and  0.- in: the 2d wi th  burning - I~!.~: Chemical  d e v e l o p m e n t  Of products o f  the  Fischer :  ~ U S. N a v a l  Technical-Missi0n to  Japan .  re la t ive  to re-  :.i : :  : :  [ 

: & ,~epe~  m ~ e d  c a n  s u r v e y  of  the:Uniteff  S t a t e s ' a n d  ' o ~ n e  ca r0omza tmu gas and  gasification of  the coke; ": ~ : ~  Tropsch-synthes is  "to be manufac tu red  by Hydrocol,  search and indust r ia l  development in:the fields 0~ high- : [ 
: ~or ls ' to ;%~°r~l-2_:acon•anc!  Dav i s ,  1no: :to :the A r m y  " ~ostta~l°lI~nI~.,rshc°mP!~ te gasification of  powdered Coal. : i 1 ~  Inc. a t  its T e x a s ' p l a n t  following the ent.rance of:_tile . pressure hydrogenation~ Fischer-Tropsch synthesis,  and  : -  : : I 

• . . . . . . . .  s,-=~,~. -xae s u r v e y  reveals  tha t  there ,- . . . . . . . . .  yv ~s ,a~eu zronl figures ava i l ab le  f r o m  : :: I @ ~  :Uni ted States I n d u s t r i a l  Chemicals, ~nc., in [0  rne i e  m : low-temperature carbonization; A genera l  his tory ( p p . .  .... [ 
~ '~  s~mc~en~, available suppl ies  of  coal. oil sha le  and ~er~nan sources: Corresiondlng figures for  t he  United• 1 :  ~ :  . of market ing.  ' ~ " . ::: "1 ....... : :: ::9-22 32i--326) :of the svntheticifuels p r o g r a m  i n  Japan: :  : ,:. [ 
p~:odu'ce ~ 4nb~l~to~bl~bie~aera! a r e a s  in 2 5  S ta tes  t o  : ~heY~l~as~l~ctUlot::~nlh~tl~,rat~i° o f  1 RM:  $0.50 for I~ 13527. U.~rwse ~STAZZS ~AV.~L T z o ~ z c x ~  3IIssION IN ,-1 also i~  presented. Numerous  fiowsheets, cha r t s ,  and  : I 
the hvdro=~:,~*:^- "~ r. u'-s.~ncnenc hquid fuels by : -lab~-'-,;~ ~'C:• ~ .N ~ "*z;'~uu ~or the cost of I~ , ~.~oPs. ~rhbrit-Ainmina Catalyst £or lsoparaffin , tables explain the extent and nature o~ me:aevemp- 
. . . .  i . :  t ~ : ~ , - ~  ot coa~, o r  195:3 billi0n bbl. by the ' ~ - ,  :.,L,~ ~.z~ag~ aajus~ment for  opec/hi w o r k .  : ;: ~ , ~ :  - ~ $ , : ~ ; ~ : T m ~ , h  nO,9:' 1i0-45 1945. S pp . ;  0 i l  G a s  : m e n t s r l  I t : is  r evea led  tha t  5apan, in its acut  e need for. r : .  ; ' 
~ . ~ m e  ~'lsc~)er-Tro.p.sc119: p r o c e s s :  An addi t ional  . ~ r m e r  cal~liatlon.s on 3 so-called pioneer  plants ~ i ~  • :: 7.,;¢~.e~.~. a ~ . ~ : ~ : ~  "~4n ~ '  $6 89" CIOS Rept . "  o i l  nlun~'ed into indus t r i a l  c o a l  h y d r o g e n a t i 0 n : w i t h - ~  

: ,;y:--~ ~m[~•,oa. o o a o f  l~quid f u e l s  could he o b t a i n e d  ~:  ~ ,  anu w.': warbomzation.gas pr0ducer p lan t ;  Kop- ~ !~  : ~ ° u ~ ' . ) ' q T ~ E , ~ "  ~ h  ":v : '  ~ '"  ' ' ~ o u t  acou~rin~ an  adequa te :back~0und ' :o f  experience : ' 
: ~vhle .~.~u,~a~,. gas by the  F t s c h e r . T r o p s c h  ineth0d ~ : "  P[~rs~pu~er*zed'ceal gas*fication ; and Lurg l  pressure ~ " .... ~" .... : ' ~ - !  "~[:  . ~. - : L L . . . . . . . . . .  ' wi th  tl'm intermediate-scale  equipment." Also mate-  : :-. 
: o~^, -  - . . : ~  ~ m m n v m .  a r e  0b ta inab ie  by re tor t in~  bA " gn~!-~u~mn givepr0ducUon costs per  1 000 N m ~ oh t h e  : :( ~ : :Diges t  Of t h e r e p e r t ,  w a r d m e  ~ e s e a r c n . v n 2 ~ ' - ~  . ~ ; , ~  ~arqcninr ly  heat-resis tant  alloy steels were  n o t "  

suave. ~hn  o ther  words, ava i l ab l e  coal  supplies c~uld ~as~s of  capecit ies of $,000 00O eu: it• o f  ideal  :gas pe r  ' ~ . ~ :  Fuels  by the Ka i se r  Wilhelm:InSdtut~zur.  ~oa~en~or: ': available'foUr t h e  constructl0n 0 f  sui table equipment,  : / .  L: 
• : :~v~:" ~ . . m u a o n  bbl. Of l iquid fuels  pe r  d a y  b y  ~ Y ~ a n a  ~20 operating days,  resi)ectively, of  $9•30, I~ '~ '  schung.  A c a t a l y s t  0f .Th0~A"-v~ t~--~J g ~ves ~_eves r  . a n d  manufac tu r ing  facillties did not::exlst for  fabri : :  " : :  

. : 2 2 5 ~ = , a L m n  o r  ±~.4 million." bbi ' Pe r  da~ by th~ v - - . ~ ,  an  a ~l~.uu.. He re  again the combined carbonf : ~ y ie lds  of all ca ta lys ts  rarest*galen, xugae r  gas w~cL-  - , , H . ~  ~--cti0n Vessels of a rcher  size All evidence 
~ n t u t a e  process  .plUS 6 . 8  million[ 'hh~ r a,~.  ~ - - ' :  : zation-gasification method  is f0und ' to  h~ eb~ ~ ,n~  f ~ : ~  : : ~ ,~  ties may  be Used t h e  tendency for. alcohol ~ormation ' Y ~ " ~ : ~ , v  , - ~  o . . . . . .  2. . : : .~.~.,~.: , ,~1 h-dro~ena  - : " ~' 
re tor t ing  o i l s h a l e  f o r a  er i  . ~ : ' "  ~ r "  ~ " #  "Y-~ L vorab leone .  I r i s  ro o :)- - : " - ~  . . . . .  - ' ~ :  ' . :  ' •~ : ' O d e  siti0n.: I h c r e a s i n g t h e A h O z : :  : lnu'cn-eo r-~vy".'~'~.~vu-"~.'='~'"':~'*'~-~"" " ~ : .: . : :  could a d d  ~ n - - - -  "~- p - od of  40 yr.  N a t u r a l  g a s  ~ . . . . . . . . . . .  P. p sod to e r e c t ,  umts  of  the  car- I ~  ~s low but  hx~h for  ~=r ~ e" , , , ~  , ~ H a n  ~ f  tion plants were  msta l !ed  m Japan,  a n d  it  m a y  reas0n- . 

• f o r - ~ o  ~ = r = : % ~ , - ~ 2 ~ ;  per  n a y  by t h e  synthine .Process :  : m~e~'~cmu'~aslnca~mn•type wit  h :the necessary  equip- ~ : content ~nc~ases"  , ~ [ j o r m a ~ m ~ ; ; £ ~  - ~ - X ~ . ~ :  aby be interpreted t h a t  they did h o t ' h a v e  a .per fec ted  . . . . .  r 
svnthet i~ i i u ~ h - ~ ] : !  zes a a a p t e d  a r e  10,000 :bbl. o£: o ~ ' = ~ J ~  ~ : r a L m ~  each 0f the  umts  f o r  the production : ~ : u . 5 - 1 %  ~ - . u ~  : r a ~ s ~  ~ue_y~e.~2~:~;~,~t~--~m--~-_ ~, : process. Also, according to informat ion obtained, only : ' 
Flscher-Tro~s=~ .~e~s^~r  ~ a y  Z0r coal  hydrogena t ion ,  ' ,ro~d'uc~:.. " : ~ ' a s . m r  m e  carh0nizatlo n of  Coar a n d : t h e  ' =  | . ~ .  ~: ca ta lys t  snows SL~_a~LY , 0 w e [ ~ , u : f l ~ ; ~ ]  : h v ~ ' ~  : 5 Fiseber-Tropsch plants  were ever  put  under  construc- .. 

o i l : s h a ~ e -  ~ . ,  ~ s s  zor  coal,  a n d  re to r t ing  o f .  ~.;~ = ~ : ~  ~ . [ ~ e ,  a s m ~ s  seems the safest ,  cheapest-, : I ~  cia.~ prospec[s, ~ o m  ea~!#~ .7 -~ - :  ~ , ~ h ~ : ; n ~ n s  t t0n;  of these, :only 3 w e r e  placed i n operat ion,  t h e 2  :_~:: 
the  F/sch',•-~"^--~'~'~ ~m:_ p e r  nay  o f  na tu ra l  g a s  for  m ~ n , ~ e x ~ , o ~ e  m e m o d  w~th respect to the  require- ~ .  t ip , tat ,on f r o m  the  respective n.tGa~e 7~IZ"=~o~,~-~:~-~ others being under  construction a t  t h e  end :of the w a r .  - : 

: ; , a ; . _ , ^  ~ : ~ 2 ~ n  pmn~.zor ua tura~  gas. T h e  r e n o r t  ~ - ~ " ~  ~.~ "~En°~'e~perime ntal  plant, which should be ~ :  of Ne-.C~. FOr synmes*zlng ~soParamu~, W ~ 7 - ~ 7  : ;  The  Ja~anese 7-Year Plan Called for  production "of 
" resources  ~ n a ~ n e r e  a r e  3 ,  S t a t e s  with SignifiCant a ~ e  [ o n a n a l e  va rmus  types of coal f rom s u c h  stand= I~ 300 atnl. and tempera tures  of 42.~0-4v u are~es~L_~e~u . 2,000 0 ~  kl. of  l i q u i d  fuels f rom coal by 1943, bu t  - 

ha ted  m a t e r ] , ~ % ~ . 2 -  r a w  .ma te r i a l s  PlUS oil-impreg- ~at~.~ ~ ~ r  r ~ o v e r y  and n l te ra t ion  Of t h e  CO : tt~ . m ~ "  drops rapidl~:below ~u~a~m? ou~, a s p . ~ e s s u r e ~ n ~  .: actual  production i n  the peak year  1944 w a s  0nly 113,-~ :: : :  : 
...... ~ ~u~mw*ng zaetors were c0nsider,~ ~--: ...... gn~ a~so prove an economical method for ! ~ above this the ~/o or u-contmmng ~,r ............... nnn ~ " ' ' " - .... 

: . : ~ . . . .  ~ - m e  t r e a t m e n t  of  oil shales~'with mor~ e ~ , n  ~n~. ~e ~ ,  | : ~  until  a t  1 000 a im the entire product  is dimethyl  ether• . - . . . . . .  _ ; - .  ;" ~. . . . . .  = 
: ' . L ' ' : : : "  . . . .  " :: = ~ " ' ~  "~ ' /  . . . . . . .  ~ ' :  Temnera~ures below 450* ~how :increases of alcohol a n d  : 3530: - - .  ~'apanese ~'uets .ann l~uortcan~s. , ~ m ~  

" : .  " . - . . . .  " I~ :: Unsa'turates a n d a  decrease in. C deposition. Above ~: . :Pr0~ess .}~ the2yn_mesm o z ~ % ~ s e ~ n t i ~ %  c . 
. '  : :: " " :: : • - : " . I .~, '  450" the react ion r a t e  increases rapidly  with m a i n l y  . ~onl.  ~ocat lpn a n ~ , ~ u ~ p u \ u ~  nat, f .  ~ . . . . .  ' 

I : r ' ' " I : ~  ' nnnl~eh~nie nroducts  and excessive C deposition. T h e  - Oil Plants.  X-3~(~-,, r e o r u a r y  ±u~u, pp. x~--xu, i: 
. . . . .  ~ . . . . .  . . . . . . . .  " - [ " ~ . . . . .  o " T 1 _ ~ . .' : :: ': ' : " , " : best synthesis gas'is CO:H= 11.-:I and  the best gas- ' 2 3 ; P B o 8 ,  0 . _ ' 

: :0 .5-1% K=CO~ : rai 
I~ ~. ~': catalyst  sh0ws'slightl3 



Company Locatfon Designed astrally ~ . . ~ A~u~I fuel output k" ":: Ib'~tivity Of Gaseous Nickel Carb0nyl.] Ukrain. Khem. 
• ~peoloperatlon Catalyst -- ' " " I'~ur., voL 10, 1935, pp. 44-50; Chem. Abs., vol. 30, 

~ ,,+t 1,,2 I ~ ', B I 4 9 3 6 ,  p. 24+6. 
Coat ~ydr~rna- ~ ; . . . . . . .  _.._._ ~ /  . . . .  I..~.'~" / Zgt,,, :: : I : ~ + l l e a c t i o n s  CO-}-31~-~CH~--~H=O a n d  2CO-*CO=-~-C 
" t ~  . . . . .  ~ ] ~ J ~  r t I t ~  more  p o w e r f u l l y  c a t a l y z e d  b~  N i  ( C O ) ,  a t  i t s  decom -  
t. z ~tuatsuu Jmzo Jyusuna, 2.5 ton r • 1 " ~ - " - o " ~. SekI~  Co ~ . . . . . . .  ]h . ,  0 ,0~ Lzqmd-pha~e 200 atm v=...:~ . . . . .  | | | : ~  l ion t e m p e r a t u r e  ( l o 0 )  t h a n  by  o t h e r  Nz c a t a l y s t s .  - -  ., , , . ~ u n a ,  tons per year.- 430 ~" va 0~ " ~ ' q ~  pnase--preclpl- . . . . . .  ;70 _ : , : ,  l . --'1 . 

L ~ ,  u a  n o m i . a  , ~ ,  ~ P  p . ~ s e .  ~ 0  t o t e d  FeS-  v a o u r ,  I "  . . . . . . .  | 6~0 [ . . . .  ~ T h e  r c a e t l o n  C O - } - C H ~  M e C H O  ~s n o t  c a t a l y z e d  b y  
Works. l - - ~ . ,  ~ u  ° aria 440 ° Ist phase-~O,,~ ' 1V~o~ . . . .  ~" " 

~ g " ~ : ~  ~ , ~  +.~+., .~=~ . . . .  ~ u o l ~ .  ~+,~ / / [ ! ~  -~c° )" 
. . . . .  y:coa~ vealcle=2:3 F e ~ O z ' S ' S n ' r 0 H ~  ' I | ! / U ~ ,  L C I m p a c t  o f  W a r t i m e  C o n d i t i o n s  o n  

. . . .  . by we!ght, 100:17 : / ;  ~ r~Ol~2  Hz~)=: | | | =, ~ +,~: - " " 

A ochi . . . .  P~r~ te e~, ~J~ I function as coal-hydro- " | I "  k L "  .................................. =.~:: 
~,~forks. I Agas~I'brown vetted to Me0H syn- , i:.,:" 

! coah nominal thesis. / / / / [ productlou I ' ~; 
/ 10 000 k]. heav~ [ . . . . . .  

. . . .  : + / : o, . . . .  • / t I / . . . . . .  . . . .  : . .  . : ,  ,+;  

d r o c a r b o n s  f r o m  CO a n d  I ~  i s  p a r t i c u l a r l y  p r o m i s i n g  
u n d  i s  s a i d  to be  s u c c e s s f u l  i n  p r o d u c i n g  m o t o r  f u e l s  
f r o m  n a t u r u l  g a s  a t  c o s t s  c o m p e t i t i v e  w i t h  p r e s e n t  d a y  
cos ts  o f  p e t r o l e u m  f u e l s .  N a t u r a l - g a s  r e s e r v e s  h a v e  
a s s u m e d  n e w  s i g n i f i c a n c e  a s  a r e s u l t  o f  t h i s  deve lop -  
men t .  H y d r o g e n a t i o n  o f  c o a l  a l s o  h a s  a d v a n c e d  eco-  
un to ! ra l ly  a n d  t e c h n o l o g i c a l l y .  
3533. U s A c ~ r ,  P . V .  [ C o n f e r e n c e  o n  H e t e r o g e n e o u s  

C a t a l y s i s ,  M o s c o w ,  M a y  13--16, 1940.  ] H e c h a n t s m  o f  
t h e  C a t a l y t i c  S y n t h e s i s  o f  A m m o n i a . ]  ~our .  P h y s .  
Chem.  ( U .  S. S .  R . ) ,  vol .  14,  1940,  pp .  1 2 4 6 - 1 2 4 9 ;  

P e t r o l e u m - P r o d u c i n g  I n d u s t r y .  P e t r o l .  E n g . ,  v o L  
No. 4,  1946,  pp .  203,  204,  206 .  

o f  t e c h n o l o g i c  d e v e l o p m e n t s  d u r i n g  t h e  
pe r i od  a n d  t h e i r  ef fect  on  t h e  pe t ro leum•  i n d u s t r y .  

i s  t h e  l a r g e - s c a l e  p r o d u c t i o n  o f  
gas ,  coal ,  a n d  s h a l e  

T h e  F i s c h e r - T r o p s e h  p r oce s s  f o r  s y n t h e s i s  o f  h y -  : 
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~ a r  pe r i od  a 
~0ne of  t h e  m o s t  n o t a b l e  
Ii~ _l~atbetic o i l  p r o d u c t s  f r o m  n a t u r a l  
~ I L  T h e  F i s c h e r - T r o p s c h  p r oce s s  

! !I~+ti~40. VAL~ZT~Z, F.  [Synthetic ~*: 
:~:~i~" ind.,:SPe eial No., April 1928, pp. : 

|\~- Theoretic 

':: : ~+cluded t h a t  
| ) ~ ! N ~  w o u l d  
!'~(~ ent~" of the 

'~|~stabIished, 
]~i!~,~! francs per 

~ t  -= 

Chem.  Abs.~ v o l .  35,  1941 ,  p. 3882 .  
Add i t i on  o f  7 %  AhO= to  a n  F e  c a t a l y s t  g i v e s  op t i -  
m u m  r e s u l t s .  

3539. U T ~ Z ~ O ~ .  S y n t h e t i c  L i q u i d  F u e l s  F r o m  C o a L  : 
VoL 1, D e c e m b e r  1947,  pp .  37--41. 
Review. .: 

Fischer .  Trsp~ch:  I .  • 

. . . .  I I I 
1. Nlppon $1nzo I Omuta, Ky- 30 000 tons Per yr I &ctualpr0duct on i6 00 [ ~ VALLZTTE, F. [Synthetic Methanol.] Chim. et 3545. V,t~" IZTERnEEK, A. [Relation Between Adsorp- 

Sekiyu Co., ~ UShu. ~llout at' t " " , , 0 Co:ThO:Mg0:klesel. 200 0 - 235-233 ; Chem. Abs., tion and the Catalytic Activity of ~letals.] MededeeL 
~lllkoworks. m.~/~P , ~n0~.I tons; Ruhrchemle llc. gubrffi21.2:l.2:2.4:75.2- ,--~J0 13,8,0 ll,0~Jl,7~ . i Koutakl. ¥1aam. Acad+ Wetenschap., Belg., Klasse i 

, vo~te'r.~gV~" s | ~sD~ericconverters; at. Catalystlffe,120day~ ' |  | v0l. o-2, 1 9 2 8 ,  p~ 4461.  
. . . . . .  I . . . .  / I / / ,,etcuseh00vo13, +o1019 pp3 0+Ohe  = ' roughput. 180o-2~o,2.stage actual i "Theoretical discussiou of  tire possibilities of  the syn- 

2~Amagasakl Amagasakl 30~0tonsperYr A~hm~heP~et~g.~.+'7-~.m'. ~ .i= + : . . . . . .  of Me0H from CO ~md H.., from which it is con- Zentralb.,1942, II, p. 742;Chem. Abs.,vol. 37,1943, 
wor~:S: Honshu ' ' ~-I , r~. • ~ p , ~ e ;  ~. n o . : .  i • I : " • + d t h a t  t h e  e x p e r i e n c e  g a i n e d  i n  t h e  s y n t h e s i s  o f  p :  4058.  

..... -=| ......... lubeRuhrch ..... """:"~ .......... "" ....... ----| 200 130 J...~. v.'0uhl euable the production Of MeOH, independ~ ' 0nthe very pure Ni film tile adsorption of H= and to-type converters 
3. Tak-lkawa Takikawa, i ~0,000tonsperyrL_| i0atm remure.3 " - | | ently0f the manufacture of synthetic NH~, to be readily CO at temperatures upto 500" and pressures bel0w I + works. ,- Hokkndo . tu ~ "~o _, 6double. Coandprecptated Fe ..... I ~ 1 ~^ ~-- - 

. ~ ..... . . . . .  [ _oe. ~. stag e .~unr- . catalys~ and natura ! " L L ~ o mo |~4~ that+the cost would be approximately 1.18 nnn..was studied with the help of a thermal-conduct!v- .... : 
" ' " i ! cnem e-type converters Fe cain yst. . 

; " 4 3apanese des ign .  4. ~Ie~o~hu 'hlzo C h l o l !  n ,  I 1,000kl. per y r _ . . . |  ' '1 / / .' / l ,  t h a t  t h e  c o s t - 0 f  M e O H ' e q u i v a l e n t  to  1 1. : I ty gage~ A t  o r d i n a r y  t e m p e r a t u r e ,  a c t i v u t e d  a d s o r p -  - . . . . .  
- gaso l ine  Would  be  a b o u t  1 .77 + f r a n c s  a n d  t h a t l i t  t i o n o f H : o c c u r s  a t  h i g h e r  t e m p e r a t u r e s ,  t h i s i n e r e a s a s  - 

c ~ ' : l  ~n~hurin~l , : f " i'"-'"'"'t"='~"'"'~',--"'~--"l - Undo~O . . . . .  t~ou.'. = + . . . . .  and Is apparently not to be . t t r tbnted to dt~nsion ad- 
• S. Chinohuw0rks:J C Manchurla.- l h  In c h u 40000~ k Per yr.._I=:~.~....~,~,: ...... ........ ""~'-"'I'-"'"": .... ....... "~'-=~'"II'~=-'" Un~ r constractlon~ .... ~ would-be feasible to produce enough Me0H to replace .... + 

Total F!scher-Tropsch 0fl._.~ -..'_, ____. 

~ ,--=_,_ __ ,_ - _" ....... , ..................... _..__.. , ,~: ~, , 

|i~ ~ the whole of the gasoline now being imported into s0rption. Comparis0fi of the H= and CO isobars shows .... i : 
• :+~ ~ F rance  ' , , . , • t h a t  a t  167  ° a n d  329  ° t h e  r a t i o  o f  ~ : C O  is  3 : 1 a n d  a t  :: , 
| ~  ' ~ ,  rm+~+h~ .~  ~:~hri~+~ ~ , : ~ . ~ a  ~ t ,~m o o t h e r  t e m p e r a t u r e s  t h e  r a t i o  i s  2 : 1  c o r r e s p o n d i n g  " - 
| ~  u . t  h n~ O - - l ~  ~ Ro~ t a d  m i n n t a l e  N0 30">"1933 ' r e s p e c t i v e l y  . to t h e  s y n t h e s z s  o f  CH~ a n d  benzene  I t  -+  . . . . .  
| i~: :  ; ;  a~9"~308" ~ ' J  ~ ' ' '  " ' "+ " - '  ' ' i s  c o h c i u d ~  t h h t  t h e : o c c u r r e n c e  o f  t h i s  s t o i c h i o m e t r i c  : :  

3531.  R e p o r t  O n  ReSearc ' -  ~'~= . . . . . .  ~ +: : " + . . . . . . .  | ~  ~ ~ " ~" -- " + _ .  ~ . +  + . . . . . .  i s a r f a c e  r a t i o  i s  r e l a t e d  to  t h e  s u r f a c e  r eac t !o r e  O n  
T r 0 ~ h  ~ ' ~ ^ ~ - -  ~ £~ - -  - + "  u .  - m e  ~zscne r - '  ~ + M i i k e  p l a n t  w a s  c 0 n s t r u ~ o d  ; , .  ~ . ~  ' , ^  - /  ; .  | ~ . :  ~ ' rouuet lou o1: ~leur~.  z r o m  w a t e r  g a s  oy t n e  c a t a r y u c  co t )Or f i lm n e i t h e r  H -  n o r  CO i s  a d s o r b e d  u n t i l  a s m a l l  : 

- x- . ~ ' ; ~ : . ~  . . . .  ~.~ a~ t a e  ~Y0CO ~ m p e r i a l  U n i v e r s i t y  : t ~ e  ~ n n . - ~ - ~ ; ~  .~ , . . . . . . . . . .  ÷~0~-~u.  ~c  u t u i z e s  : [ + ~ , m e t h 0 d ' d e v e l o p e d  by t i re  M i n e ~  de  B n t h u n e  is  d i s c u s s e d  . , ~ l ~ , e ; ~  .~  q~h ~ ,.]o~d'rdf]~nnmH-~d - Tn l+h;e ; .~ i -n .o~  i 
Z~.-~_.o tx~.)-- , ,  e a r l .  ~ (D) ,  194+6, pp. 2 2 7 - 2 4 8 ;  P B  5S,7OL -with~C~.T~l~:a~t~;sP~eS~vUnrehoF~che['~PS~process . | : ~ :  b r i e f l y .  D e s c r i b e s  s pec i a l  a p p a r a t u s .  : : : : : ,~ lso :~emI~ra~t~res  ex~ist'at~whi'ch~Ite~-~'C()'cat[o]s . . . . . . . .  +i 

: '  ~ u m m a r ~ z e s ~ . e c ~ . n r e a l  i n f o r m a t i o n  p e r t a i n i n g : t o  re- . i s  o b t a i n e d  by blen( l ta~:~:~ter- : . '~ '~ '~Z~ ~ : ~ 7 2 : - ~  " ~ ' 1 )  ~ | ~ - 3 5 4 2 .  ; : : [ H y d r o g e n a t i o n  o f  Coal . ]  B u l l .  S o c .  3 " 1  , t ad  a l s 0  t h o s e  in  w h i c h  i t  i s  2 " 1  .. . .  : ' ": 
~=~rc=l on me ~mcner-Tropsch rocess • " : o'v n • - " - •--- =~+ auu re£ormeu coke- [~" • " - • - -. - • " " " "+ : ~ ; : . 

and St'll~ at th~ ]k-v,fn r .... P- .... by.Prof. G+'K!ta ~ . e/g,l~; Tllepr0cesS is licensed by RnhrCllem+~ ~;,a |{'~: encour, rod. nut., vo L !3~, 1936, pp. 303--36~, BrltlSh 3546. [Prospects of the Problem of Synthetic :=. 
-only to ontlinethe'~scoue'of~trla~,n¢~ers~ty'. Serves ~m~°s~.eqmpment WaS constructed by K0ppers. "~?l'~an~ i m~ :Chem. AbS., 1936kB, p. 965. 0[is'inBdigium.] Techn. Wetenscbap. Tijdschr.,vol. 

c e r t a i n  S i , m ; f i - - " ~ - - : - ~ 2  : ~ - : : : . - - ~ - . .  a n ~  ~o p r e s e n t  : y auac r~y  w a s  r a t e d  a t  30 ,000 tons  o f  n r o d t w ~  r~,~ ~,~ + '  | ~ . ~  " Desc r ibe s  i p l a n t  a t ; B n t h n n e  a n d  c o m p a r e s  :Be rg i t i s . ,  " 1 1 ,  1942; b p  37--44"; C h e m .  Zent ra lb~ , .1942 ,  I, p: 2955 : ) ~ ,  . 
~+ ~ l~ • " " ~ U ' , a L ~  c o v e r e a m  t h e  i n t e ~ ' i s W S  w i t h  • , o u t  a c t u a l . p r o d u c t i o n  d u r i n  - t he  ~ % - l . t x . . , : - ~  ~ " '  ~ "  and  F i s c h e r T r 0  sch  Droce ~e~ " h m Ab-S:. vo l  3 ,  19  3 3o86 

z r o ~ .  ~ i t a +  P r o f .  S ,  K o d a m a , : a n d  P r o f  I~ q+.~.,~,.. 0 n l v l a ~  ~.,,~-: . . . . .  • g .. ~ , , ~  y ~ a .  . . . .  was  : ~ :~ '  " P _ S TM " .  : ' C e . ' % , ' - ,  4 ' ,  P . ' ~  . ,  : , . ::~ , + 
T h e  r e p o r t  d e a l s  b r i e f l y  w i t h •  t h e  h i s t o r y  ~;fl~d~:,~'~:~--': ~+nro~luction , ' ,~? ' .~: .~"l~.  p l r m a r z l y  w a s  du  e t o  d e c r e a s e d  ~ 3543 VALOTA, G;  [ I  l d u s t r i a l  P r o d u c t i o n  o f  G a s  M i x -  D i s c u s s i o n  o f  f u t u r e  p o s s i b i l i t i e s  o f  o i !  s y n t h e s i s  i n  + 
n o r m a l  a n d  m i d d l e  p r e s s u r e  c a t a l y s t  stu~li : * - "  : ' - ' "  : ~ n -  r a i n : ' "  " ~ ~  , : -~ems  g a s  +from t h e  h i g h - S  low-mel t -  ~ t a r e s  for" L a r g e - S c a t s  C h e  a c a t  s y n t h e s e s : ]  i n d u s :  ' :Be l~ ium  i n c l u d e s  a r e v i e w  o f  s y n t h e t i c  o i l s}  B e r g t u s  . : ~ - :  

" . . • + " es, ann rata- s-i i-nan -~liige eou[ "Iml to tile l W I'" ' ' " ": ' " " ") " v I lystpreparatr0nandpresentsa-lis fn .~n~r~  ~ , h + ~ ^ +  ; t  . ~  . . . . . . . . .  . . , 0 + r e l d 0 f o d p e  r | ~ i -  t r m  ( M r l a n ) ,  ~ol .  vg. 1 9 4 . ,  pp.  1 9 1 - 1 9 3 ;  Chem.  Z e n -  a l id  F i s c h e r = ~ r o p s c k  P r 0 c e s s e s , ' c a t a l .  s i s  a s  t h e  b l s i s  . . . . . .  : + , :  
: f o r  t h e  g r e . t t e r  p a r t  i n  t h e  Journat~o~-=~ I - ; L ~ - ~ : - ~ = ~  ~ ) n ~ a ~  : £ u ~ u v ~ l s : ~ a s  o e c a u s e  o f  l o w  c a t a h - s t  a c t i v i t y  ~ t r a l b  -1943 I I  p. 1036  "Oel  u Koh l e .  vol .  4 0  Sdh 5.  o f  t i le  o i l  s r n t  r e s s  r e l a t i o n s h i p s  b e t w e e n  c a t a l y s i s  a n d  . . 

. • " ' : ' ~ ~ ~ U S [ l ~ u t e  0 I  • S o i l  t l l e n i s t o r  o r a a n  ' -  • + " "  - '~ '° " ' - o  ~ ; • ~ . • 
P h $ s l c a l  a n t i  C h e m i c a l  R e s e a r c h ,  ~ n d a  l i s t  n f - . ~ . i , ~ "  : o i a n t  I n r n , , e - - . ~ - , - -  ~ '  ~ :  J z a t t o n ,  p r o c e s s  f lowsbeeis ,-  , p,~,:  19~4;  Cheat .  Ab+s. voL:38,  1944,  p. 6 0 . 0 .  +. a d ~ o r p t m n ,  r e c e n t  d e t e t m m a t t o u s  o f . a d s o r p t i o n  a t  e x -  : : 
20  Y a p a n e s e  p a t e n t s  r e l a t i n g  to the :  Fiscl~er:3~ro~scl~ : F u e l :  -~:+~':~'J:-~?-uuC~qua!tty~a°d QUtpa t  a r e  p re sen ted .  ~ "  R e v i e w : 0 f  t h e  Var ious  s y s t e m s f o r  t h e  p r o d u c t i o n  o f  - t r e u l e l y  l o w  p r e s s u r e s  a u d  e x t r e m e l y . p u r e  a d s o r b i n g  
p r o c e s s .  + . .-- , -  : S v ~ l ~ , : ~ e r ~ g  ca ,encys t  y e a r  1945.  A p r o g r e s s  re- ~ H~N~ a n d  H ~ C O . n H x t u r ~  bv  t h e  ~ . a t e r - g a s  p roce s s  f o r ' :  s u r f a c e s :  o f  N i ,  Cu,+:and Cu n c t tva ted: :u~i th  T h u =  ( c a r -  :+ : 

1 3 5 3 2 : - - - - - - - - .  -' R e s e a r c h  A,+HV+Hk~ + . .  _ , " : + - ~ ~ ~a l .~ ( ,  ~ u e t s  r a t h e  U n i t e d  S t a t e s  Rent .  |~:~ use  in  t h e  s v n t h e s i s  o f  NI=~ ~ I e O H  a n d f u e i s .  T h e n r 5 -  ; t i e d  Out t a  t l l e  L a b o r a t o r y .  o f  N a t u r a l  H i s t o r y  a t : ! . '  ':+.,- : ~ ~r': 
• F u e l  R e s e a ~ - h  w o . : £ . : :  '--~ " ' - z ~ ' ~  : o~:  r o e  I m p e r i a l ,  un  m e  ~ y n t n e t r c  L i q u i d  F u e l s  & e l  1 9 4 5  -~- n~ ~;=+ ~+~ a n , H . ,  . ~  ~ . . ~  • . . . . . .  - ~ .  ~ ' ~ H , o ~  ¢ , , . , .  . ~  m ;  ~ , ~  L 0 u v a i n )  c o m p a r i s o n  o f  t h e  r e s u l t s  o b t a i n e d  w i t h  : the  ,- , - 

. ~ , .  - , ,o . ,~ut~ ,  x~awagucn i .  V I I .  : F i  : . , :  : : " ,  v o l  2 5  1 9  • - . " - ' : ~ - -  ~ " ;  ~ " v ' ,  r - ~ - v ~ " v ' "  ~ -  ~ " S  . . . .  " S ~  . . . .  " . . . . . .  s e l ' y - -  g . . . .  x ~ t z t  ~ ' - • : - : : : I " " 
T r o p s c h  P r o c e s s :  X - 3 8  (N)-~7 e n c l  ' l E t  ~ ,  ~,scher : :  ~ ^ _  ' ~  4 6 : p P ' ! 3 4 : ' 1 3  . . . .  :: . . . . . . . .  :: ~ sUch a s  coke -oven  g a s  o r  n a t u r a l  g a s  is  d i scussed ,  veloettyofreactmnofthegasmlxmreCO-.tt=,dlscus . . . . . .  
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design.. Only Ni catal~s*~ ~ europe[some comerter : ~rom a~,rzcultura ! res!dues: . . ~.~. pp 604-607 Petrol Refiner, vol 27, No 10, 1948, [Catalytic Action of Nickel and Copper-Thorium in 
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I t  w a s  p r e  a r e ~  b " " s e l g n h r - - 4 O .  1 0 :  7 .o :oO H e a r m ~ - s  B e f o r e  a Subcommit tee"  ~ q  r (1 ~neJs.  : , ~  + - - = " : : C h e m  :Abs "~ol 3+ ~ 1943 p 191"~ . . . . . .  : " _ , P Y p r e c i p i t a t i o n  f r o m  t h e  n ; ~ " + ~  ~ ^~' o . . . . .  . . .  . , , 7 S t h  C o n g  1s t  i ~  E l l ! o f t  Co. p l a n t  d e s c r i b e d  by  t h e  h e l p  o£ a s i m p l i f i e d  , • ., • - , , • • " " :  . . . .  , 
a n n  r e u u c e d ,  a t  a t m 0 s ~ h e r i e  n r e s s u ~  ~ ~ ~ r ~ : :  . . . .  - . . . . . . .  e o .  12~3 ,  W a s h i n g t o n ,  1 9 4 4  4 6 9  n ~  "' | ~ -  f low dia_oram i s  d e s P n e d  to  n r o d u c e  a n , l r o x i m a t e l v  1 1 4  ~ d s o r p t i 0 n  o f  H . - -Co  m L x tu re s  b y ' N i  f o i l  w a s  d e t e r  . . . .  r r 

h e e l  of. t h e  P l a n t  ~ s h o w n ,  - : ^ l ~ r t s  o f  t e s t r m o n y  a n d  h e a r i n g s  o f  t~h~ Sonnte  . | ~  tons  p e r  d a ¢  o£ 9 v %  :purz ty  g a s e o n s  0=, p l u s  a p p r o x z -  : +mined a t  l o w  p r e s s u r e ,  l ess  t h a n  - m m .  H g ,  u n d  o x e r  a _ = 
3533  ~ R e n o r C  on  .Mirt-a o± ; -  - -- + ~ o m m z t t e e  on  t h e  p o s s i b i l i t i e s  o f  V r o d u ~ | n ~ , ~ ' ~ - ~ - ~  : | ~  matelv6t0nsperdayof995~ohi~h-puri~ygfiseousO~, : w ide  t e r n p e r a t u r e  r a n g e  A t 1 6 7 °  a n d  329  ° H _ - a n d C O  

• + - ~ . . .K~ ~ y n m e f i c  U i l  C o  d u i d  f u e l s  i n  . . . . . .  ~, ~ . . . . .  • " ' - ~ o ' - ' .  • ,  • . ' " ; i O m u t a ,  t ~ynshu .  X - 3 8  ( N ~ L  7 ~ . .~  ~ .  ~ . , ~  ., _~q . - t h e  U m t e d  S t a t e s  by  t h e  h~dro , . , en-~ ion  . | ~  p lus  332  tons  p e r  d a y  Of 9 9 . u %  p u r i t y - d r y  ~N=. T h e  a r e  adsorbed+ m t h e  r a t r o  3 . 1 ,  c o r r e s p o n d i n g  to  C ~  
, 2 3 3 - 3 0 5  P B  58  T01 . . . .  , " ~ . .  t ~ ,  - ~ ,  pp.+~ u~ coa~ a ~ a  w a t e r  g a s . .  " + = ~* + | : ~  r e c o v e r y  o f  O= f r o m  t h e  a i r  c h a r g e d  to t h e - p l a n t  i s  u p -  f o r m a t i o n  a n d  a t  125°  a n d  3787 t h e y  a r e  a d s o r b e d  i n  

' " . ' :  :' . ~ e ~ . h ~  + ~ .  : . • |::~:~ P r o x i m a t e l y  9 7 . 5 % .  : ' t h e  r a t i o  2 : l ,  c o r r e s p o n d i n g  to h i g h e r  p a r a f f i a  f o r m a  ° : ' ,  
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ttou. The reaction rates also show maximum at  these 
temperatures.  Cu adsorbs t ~  and to a smaller extent 
CO only f l i t  contalns traces of Th. At 2Z0 °' and 325 °, 

and CO are adsorbed in the ratio 3:1.  Simtlar ex- 
perhnents with D are described. 
3548. ~ .  [Formation of ~Iethane in  Connection 

With the Activated Adsorption of Hydrogen and Car- 
bon Monoxide by Nickel a n d  by Copper.] Physiea, 
vol: 8, 1941, pp. g10-82~; Chem. Abs. vol. 36, 1042, p. 
6062. 

CH, forms when H, and CO are  adsorbed on Ni. Cu 
acts i n t h e  same way when activated by a trace of Th 
I t  was found that Nl shows 2 temperatures, i65 o a n d  
300 °, a t  Which the ratio of H,  t CO adsorbed is 3 : 1, 
correct ratio for CH, formation and, also 2 t e m p e r a -  
tures 125 ° and 370 °, at  which the ratio is 2 : 1, c o r r e c t  
ratio for benzene formation. At  these exac t  t e m p e r a :  
tures, the reaction rate showed sharp maxima. The 
reaction product at 200°-300 ° was found to be nearly : 
pure CH,, but, at i6~° and 400°, heavier products also 
occurred, which contained benzene. The stone type of 
behavior was found for Cu ; the best ten~perature range 
for CH, formation is 250°-~25° 

v,~,~ Loo.~, W. ,.~ce abs. 6 7 7  . . . . .  i 

i ¸ ~ 

SYNT/KESIS AND RELATED PROCESSES 

VAUGITA~', W.E.  ~'~e abs. 1489. ~ '~  
VEDARA5fAN, S. See abs. 1194. •. 

3552. VELDE,---. [Gasoline Synthesis Acc°rdin..g~ I 
Fischer-Tropsch Ruhrchemie Middle-Pressure 
ess.] FL%T Reel K-25, frames 003,957-003,973,er¢~'~i~tr. 
15, 1938 ; PB 70,216. ~,~ 

Survey of gasoline synthesis and calculation of th~ ' :  
operating and installation costs for the 2-stage pressu~ ::i 

method.  (Several papers of the same content, FIA~:~I; 
Reel K-25, frames 3,974--3,973, Contain the Engi~s~i=~: 
translation of FIAT Reel K-25, frames 3,966-3,970). ~:~ 
The synthesis gas (CO: H-.=1:2) ,  is carried Over Cb:~:~: 
catalysts at  175"--200 ° C. and raised pressure. The~:  
products are:  30% gasolinelike hydrocarbons, 30~'o:!: 
Diesel oil, and 40% paraffinlike hydrocarbons that ea~! 
be converted into gasol under weak thermal treatment: 
with 80%yie ld  : : ,, 

3558.  ~ . .  [Oxidation of Paraffin With Nitrous 
Gases ] FIAT Reel K-25  frames 603.951-003,952, 
July 7, 1945; PB 70,216. ' 

Process was carried out to prodnce highly molecular 
waxlike acids, taking care that the chaiu length of th~ 
paraffin hydrocarbons iS: spared ns much as possible. 
After further processing, these waxlike acids can be 

3549. V,~x NoY, C. W.• DUN%'I~LE, T. C., DRESSLER, R.G., used as substitutes for Montaa waxes or: I .  G. Farben. : 
: : • .~XD CHAF~EF~. C.C. Guide for Making Cost E s t i - -  
: :ma tes  for ChemicaI-T~:pe Operations. B u r e a u  of, mdustrie waxes and emulsif iers:  The starting mate-/ 

rial for  t h e  production of wax acids (s t raight-chai~i  
• Mines Eept. of Investigations 4534, 1949, 64 pp. fa t ty  acid s wit h C numbers above 18-20) was Ruh~-." : 

~ : ~  Procedure suggested this r-eport is intended for gasoline hard wax in refined and crude condition. 
the use o f  engineers, estimators a n d  accountants, i n '  a paraffin mixture of b. p. 400°--t50 o and tool. wetghtItis' "0f  
estimating the cost of ehemleal-type ~operations, such: abou~ 600. : At 100°-125 °, paraffin is subject to the ac-: 
as the production of synthetic liquid fuels anhydrous tion of nitrosyl sulfnrie acid and nitrous gases that 

.::: NH:, a n d  the like. I t  is:intended to cover  operating, a r e  formed by NH~ o.xidati0n A product that con- 
_: n0rinvestment, costs. = ' " :  . . . .  rains still unaltered Starting ~!mterial iS formed. The 

vA.w R.~AY, H. gee  abs. 1838a. • : pure acid can be separated by a treatment with caustic 
• - : alkali solution and extraction with gaso ine • 3 5 5 0 .  ~.~.~" ~O0STnnL~SEZ~, .]', J. B. v.~x E. I s0nmr iza -  • 

: tion Equilibria of the Butanes,  Pentanes, Hexanes, 3554: VELn~; H. [ M e t h o d s  for  Working Up the Pri- 
aml Heptanes; : Rec. t ray.  cairn., vol. 66, 1947, pp.: m a r y  Products of the SYnthesis Process aud T h e i r  
322-334 (in English); Chem. Abe vol 4 o 1948 p ~pplicatton to t ~e Treatment of Petroleum ] 0el u. 

:~:::~: 439. :. : :  ; : : :  '-: : " '  Knh!e ;yol  37 1941 pp 148-148; British Abs: 1948 
. . . . . .  ' : " : : :  : B ,  I, p; 230; Chem. Abs. ,"  vol.:~35, 194!: p. 8268. : :, Isomerizati0n equilibria :for tbe butanes were deter: S ecini refinin me h "' 

mined by:pass ng C,H~o and H C I  over &lCh (0h Norit : P g t od worked up by Rubrchemte,s 
:~  " CC) a t  100 °, 150°,and200 °. F o r  the higher alkanes the i similar to ordinary vapor:phase refining: RaW gasoline- 
: determination was made in an autoclave-100 gm hy- bef0re.°r, preferably, af ter  final stabi ization is:heated::. 

; droearbons, 5 - 1 0 ~  A1Ch (sublimed throngh active C=: • to a hig h temperature below the cracking temperature ' 
a t  250 °) HCl and H~ Were heated f ) r  °4 hr  a s  h i g h  a n d  led over a special catalyst, unnamed after which 
~s 80°: : The p r o d u c t s ' w a r e ,  afialyzed I}v-fr ~ct'ionatio~ : ~ _  , _ . ,  . t h e  vapors are cooled and passed 0vet the same c a t a l o  yst 
~eopentane, neobeptane, 3, 3-dtniethylpentane and m a -d  step a~:a lo)ver temperature. Octane n0. was : 
3-ethylpentane were not  pr0duced under these ~ondi- io~Pl~0ved by 8-24 points, the increase being indepeudent 
dons and neoheptane fai led to isvmerize T h e  results t e original:0ctaneno. I t  is indicated that  this effect 

~ :  for::the hePtanes deviated Consider.ably tram tad *~o- : results from an isomerization 0f t *or ori"inal material : 
- ~ . . . . . .  " inc luding:both  branching and a Change:'~n the position 

• ' ' " " : stantially the Same. The octane nos. were increased to 
: : . ,  Superfine Is the term applied to  asbestos when:0pened 52 a nd  61 respectively, by the method discussed. The 
: ton  degree wberethe"individual f ibersare exceedingly  :: meth0d increased the Octane no. o£ a cracked gasoline." 

fine:and so minute in diam. tha t  most Of them ure in- f rom petroleum from ' 66 to 715 Other methods, 
visible ~!nder the optical microscope. Electron micro- polymerization, aromatization and cracking are briefly 
scopical study reveals the presence of : f ibers~approxi . ,  discussed• . . . .  : . . . .  :~ : . . . . .  
mately 20m;~ diam. I t  is produced by wet milling in *: :~ 3555:~ ' • [Relat i0nof0ctaneNumber  aadPerox~: 
a ball or pebble mill and by subsequentspraying through ide Content  Of Synthetic (Fischer-Tropsch) Gaso- 

~: a nozzle with compressed air: I t s  heat:resisting nature, " l ine.] OeL u Kohle vol 40 1944 pp 10-15 Petrol. 
librous form,  and l a rge  su r face  a r e a  :sUgges~ t h e  Use Refiner;: vol. ?-)'5; No. 6, 1946, pp. 137-1~ ~ Chem. Abs, 
of superfine asbestos as a ca ta lys t  or inert carrier  upon " vol. 38, 1044, p. 5067. : " ~. 
which very finely divided cata lys t  could be deposited. : St0rage tests in brown and trausparent bottles with 

; 35~a. VAR_~-~,ff ! [Manufaeture 0£ Motor Fuels by the  ' and without exposure t9 l igh t  Showed a considerable 
• scner:','ropsch ~ynthests.] Magyar K~n: L a p i n ,  accelerating effect of light on.the peroxide formation, 

• vol. 5, 1950, pp. 363-368: - peroxides determined by the method o f  Yule and Wil- 
Summary ' ~ son in pr inmry synthetic gasoline (I) vapor-phase 

" . ~ : cracked synthetic gasoline ( I I ) ,  and a l : l  blend of (I) 
V-~s~=zwcS, D. ~N: See abs. 2992 . . . . . .  and ( I I ) ,  ( I I I )  All the gasolines were obtained bY. 
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~the Fischer-Tropeeh synthesis, (abs. 1013 and i021) or t ion o f  Cyelohexene a n d  VinYlcyclohexene. BulL 
bY processing material primarily made by this process• acad. scL U. R. S. S., Classe sci. china., 1945, pp. 44-51 
~The octane numbers of samples eontaiuln~ an apprect- (in English, pp. 51--52) ; U. O. P. Survey Foreign 

ble amount of peroxides decreased noticeably; the Petroleum Literature  Transl. No. 535 ; Chem. Abe, 
esearch octane number of (I)  dropped from 58.0 to vol. 40, 1946, p. 5025. 
7.0 when the peroxide content had reached 325 rag. Reactions Of polymerization of cyclohexene, vinyl- 
Lp, per 1., the octane no. of ( I I )  fell from 68.1 to 45.0 cyclohexene, and unsaturated compounds of synthine 
: a peroxide content of 350 rag. 0.- per 1., and ( I I I )  Under pressures Up to 4,000 kg. per era.' and at  temper- 

teased from 65.0 to 38.5 at  a peroxide number of atures up to 300 °, 350 °, and 360 °, respectively, were 
05 rag. 0,  per 1. The same gasolines with and without studied. The polymerization of synthine 0~=n 1.3969; 
he addition of alcohol, cresol, ~2bEt~, or a mixture of boiling up to 150 ° ; ~_--0.7143; I no. 80.0) leads to th e 
II these additives were stored in Fe drums, and it was formation of oily products with a gently sloping vts- 
Qund tha t  cresol inhibited the peroxide formation c0sity-temperature curve. The oily product obtained 
i~ost  completely during a storage period of 2 yr. A in the experiment in which P=4,000 kg. per era., ~ T = 
lefiulte .inhibitor effect was found for alcohol with (I)  360°, and ~=3.5 hr. was distilled under vncnum ; 2 gin. 
nd (HI ) .  PbEt, acted as inhibitor f o r  gasolines were obtained, bo.5 150°-255 °. The viscosity of the oil 
toted in galvanized Fe drums but was without effect was slightly less than that of the turbine nit; ~ D  

bare  Fe drumS. The relation o f  octane' no. a n d  1.4836. I t  congealed a t  40o-45 °. • 
peroxide no. for the types of gasolines tested is shown VER,'~O~', C: E. ieeenbs. 141. 
in a diagram. Removal of peroxides by acidic FeSO~ 

~ solution did not completely restore the original octane V r . ~ z ,  ~. S e e  abs. 759. 
VmT; E.Y. i ~ee abs. 1 5 ~ .  . . . .  

i':8556. VELLINGER, E., AND THO~fAS, B. [Ultraviolet 8560. VI0~ON, L. [Action of  Water Vapor on Carbon 
~: Absorption Spectra of i Synthetic Petroleum.] in the Presence of  Lime. ]  Compt. read.• vol. 152, 
~:' Compt. rend. voL 209, 1939 pp. 882-884; Chem. 1911 pp  871-874; Chem. Abs. vol. 5, 1911, p. 2044. : 

Zentralb, 1940, I, p. 2455~ If Water vapor is allowed to act: upon a mixture 0f : : 
C and Ca0 a t  600°-800 °, H~-, CH4. and some ~ H ,  a r e  i:i: .Spec t rum of Fischer syuthetlc oil shows the presence 

a considerable amount  of aromatics. 0ils obtained formed besides CO and CaC0=. The  mixture of Can 
by°f the polymerization of olefius showed the same be- and Gdecomposes H~0  more rapidly a n d a t  lower 
harlot: 0ils Were investigated tha t  had been produced . temperature than O alone. Mueh~H/0 and long heating : ;:< 
by the :Fischer process and distilled in a cathodic reduce the amount of CH4 as the latter is decomposed " : .  : 
vacuum.: I t  was  noted that the ' distflatioa tern- by the H..0 to CO and  H... The above reactions may 

: perature increased the absorption and the density like- : explain t h e  formation of: marsh  gases and natural: ":: : = : 
Wise increased. I t  appears that a part of the aromatic " gases as well as formation of petroleum in nature. 

::/mclei had become concentrated in the residue From 3 5 6 1 . :  [Formationof Hydrocarbons From Car- ::i: : 
the p0sition~Of the bands it was evident that the prod- :: b0n Monoxide.], Bull s0c~. chim~ (4). v0L 9, 1911, : : 
net consisted of napthalene or other highly condensed pp. 15-20; Chem. Abs., vol. 5, 1911, p. lOSS; 

~i~ nuclei. . . . . . .  : CO is converted into CH, by conducting CO o v e r a  " : 
VF~STOV.~, M. V~ ,~ec abs.1728. . . . . .  : mixture of Ca0 and Ca (OH).. at  about 400 °. " Th e r e- 

3557. VELTXST0VA• M. V., DOLs0v, B. N,  A~n KARPOV, ~" "tction takes place With the intermediate format ionof  ~ - ~  
~. A Z [Synthesis o f  Methanol Frmu wa te r  Gas Uu- Ca formate, which decomposes" to gix-e CH~ and t:..ti~. :~1~ 

der Pressure ] : :Jnur Cliem. Ind, (U. SD S. R.) #oL: : -: This salt at  360a--370 ° gives a gas:containing 20% CO.., : 
10:No. 9, 1934, pP 24-32; Chem. Abs. vol. 29, 1935¢:: ~,27% C0 51% H.-, and 2%hydrocarbons. : ~ : . :' ~:;::: 

.... p .  1059.: / ~ : 3562 [Composition of w a t e r  Gas.] Compt. " ~ 
Best • catalyst is prepared b y  mixing Zn0 and :Cr._0~ rend., vol. 156. 1 )13, pp. 1995-1fl93 Chem. Abs., voh .: -.: . 

= 'and stirring With cro~ solution t~i produce SZno~cr~ : ~7,::1913, p. 3405/ : .  : :  • ~. . ~ ..; - 
0,.CrO~.xH-.O. Tbis is heated in a stream of H-.O a n d  Water  gas prepared by conducting H:0 vapor:0ver . :  

!- forms: SZn0-1.5 Cr=0~. A t  390°--t00% 250 a r m . ,  and : Coke the tsh of Which contained 7-8% Ca0, contained : :  . 
a gas speed of  10,000 1. p e r  hr this:yields ! 150-1200 3 45~/~ CH,• Whereas:water gas f rom C Obtained from : : : 

i gin. of Me0H per  I of catalyst  per h r. Pure CO.- and : St~ar the aslt of Which edntainedO.3% Ca0 g a v e  l e s s  :: ~ :  : 
H~ in  the ratio 1 : 2 should, be used, and no inert ga s or : " th~ln '2% CH,, CO aud CO.- ha::iug been removed. " ;  :: : 
S compound should-be present, though H.-S can be re- . Mixing coke with Ca0 and pnssin- ~ H:O vapor over the . . . . . . .  
Versiblv des0rbed from the catalyst. : : : :: " : mixture there :were obt tined, witl~ 11% Ca0 at 1,000 °, = 

~rENKATESEN, C. geeabs ,  l189. : . . . .  12go cH~ With~13%:Ca0 at 1000 ° 19% CH,; with. ::::~, : ' :  
~ ~ v ~ s ~ e ~ , ~ , ~ "  L F S ~  abs. 3559 .  : ~ o  Ca0, 23~ Cm, CO and C0-:re~m~d. Foil, o ~ g - ,  : 

"x L F : '  x~u Z~u~SKIt N D reactions take place: (1) 4C0+2H..v=3uv:T~-*a, ;  ~: . . . .  : 
8558. VESES~C~OL. • .i ' ' "' ,o~ o,~nLLo=,--,~,~ 4-Ow. ¢.~ CO.-}-4H.=OH~4-OH.O ~ ~ : 

[Chealical ReactiOns at  High Pressures and Temper -  ~-' " ' ~ - - " ' - -  . . . . .  " . . . .  "han: b, 'at;i  sis 

i~: : a tures .  L for the Study of Chemical iRe~ - 3563.  . [Formation of Met e ."  C y " z i : "  
actions a t  PressuresApparatus uP to 5,000: Atmospheres and: " . From Carbon Monoxide:and Water Vapor.] Compt. • ~ ::: 

• High Temperatures.] Bull  acad. sci:-U; R i S ;  S., _ rend./vol.  157, 1913, pp. 131-134; Chore, Abs., V ol. 7, : ~ :-:.: 
Classe sci. cairn., 1943,:pp. 443-i52 {English Sum- 1913 p. 3602: : :: - : : " - : ~ ~: 
mary) ; Chem. Abs.; vol• 39, 1945, p. 1587. Substar~ces s tudiedas catalyzers were Fe, Ni, Cu~ and : : 
Appa[atus is described ~with diagrams) for t h e :  the  oxides-of Si  Al; and  Mg+ : The catalyzers were : ~ 

study of reactions up to 5,000 ahm and 400". The use placed in aglazed porcelain tube and heated a t  different: ' . " : 
of hydraulic compressors in conjunction with gas pros-  temperatures in the electric furnace, the temperature • : "  

: SUre as:the'generator of:pressure permits considerable being taken from the midst of-the catalyzer by a ,.e ~ 
:improvement in the  technique of work o f  this type; : Chatelier couple. T ~e temperatures at  which a maxi- : :~ 
The use of Hg as the hydraulic fuid (as previously mum yield of CH, was  obtained and the % preseut in ::: 
Used) is ~ndesirable for several reasons, 1 of Which is tbe resulting gas after  deducting CO.- aud CO are as ; .  : 
the entry of  Hg into reactions under the experimental-  fOllows : A1-.0~ 950L 39.1% ; Mg0, 900% 58.7%: sin, ,  
conditions. / 750% 43.5%; Fe, 050°, 35.5%;*:- Ni, 400,, 39.3~/o; ~u , : :  : . :  
8559. Z~uNs:~I, N. D., ~.wo VERESHCE[AGIN, L. F: 700 °, 74.1%. With Fe, AI:0,, and St O-: carbides.are 

Chemicai Reactions at" Superhigh Pressures and  evidently an intermediate proauec ann mese carmues, 
High' Temperatures I I .  Reactions of Polymertza- ; as soon as f0rmed, are acted uponby H-.0 vapor w i t h  
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t h e  f o r m a t i o n  o f  C t ~ :  f o r  example ,  12CO--~2AhO, 
=C-,Ah+PCO~; C ~ A h + 6 t ~ O = 3 C H , + ~ L O , .  AnOther  ~ lunat ion  for  the  f o r m a t i o n  o f  C I ~  i s  t ha t  u n d e r , t h e  

uence of  catal.vzors the  fol lowing reac t ions  td.ke 
pinc~: CO+H:o=co,+II:; 3H~+CO=C~+i~..:0; 
41~--~ CO:=CH~+21~O. 

3564. -------. [Water Gas.] Ann• ehim., vol. 15,192][, 
PP. 42-60;  Chem.  A b s ,  vol. 15, 192!, p. 2712. 
I t  h a s  been found t h a t  m o i s t  CO and H,  r e a c t  to 

f o r m  smal l  amounts  of  CH,,  t he  proportions a t  400 °, 
a f t e r  absorpt ion Of CO and  CO.-• being H ,  fifi.8% a n d  
CI~, 0.2% and  a t  1.300 °, 98.65% and  1.35%. The t a r a -  , 
lyric effect" of  var ious  m ine ra l  const i tuents  of. the  .ush 
of gas coke on the  fo rma t ion  of CI~ is discussed. 

V~zsovA, G . F .  ~ee  abs.  5 6 9 .  

366~. Vn~CZ~T, 7. W. Aspects of the Synthetic Fatty 
Acid and Synthetic Fat Industries in Germany. 
Chem. Trade 7our., V0L 119,1940, pp. 634-637 ; Petrol. 
Times, eel. 51, 1947, p. 233; BIOS Final Rept. 805, 
1946, 99 pp. ; PB 49,196. 

3566. "~'L~YUTER, 7o C. M a n u f a c t u r e  of 
G e r m a n y .  B I O S  F i n a l  R e p k  1130, 
-'29 pp. ; P B  75,845. 

Merso la te s  a r e  s o d i u m  a lkyl  sul fonates  and  , 
p repared  by r eac t ing  a paraffin*e-base mater ia l ' : ,  
s a t u r a t e d  gas-oil  f r ac t ion  f r o m  Fiseher -Tropech  pro 
uc ts )  u n d e r  influence of  l i gh t  w i t h  S0~ and  C1 a~ 
s a p o n i f y l n g  t h e  r e su l t i ng  in te rmedia te  produ¢ 
Mersol,  by  m e a n s  of N a O H .  A description of fi 
process  a n d  the  reac t ion  condit ions of  the  sulfochl 
r tna t ion  a n d  saponif icat ion a re  :~ven .  Severa l  pla~ 
ins ta l l a t ions  a re  descr ibed and  t r ans l a t i on  is  made 
a repor t  by  Dr.  IWag-e a n d  D r  K e r n  on the  preparat l '  
and  - " = " s a p o m f i c a t m n  of  Mersol  w i t h  recommendat ions  
the  des ign  e t a  ~Iers01ate p lan t  w i t h  a capact ty~ 
15,000 tons  of  act ive m a t e r i a l  per  Yr. 

3597. ~ [Synthe t ic  De te rgen t s  Production 
Merso la tes  in Germany . ]  Chem. Weekb iad ,  eel. 
1949, pp. 198-199. 
D i g e s t  o f  a paper  p resen ted  to t h e  

Chemica l  Society,  7uly  /948.  3 sources  of  
• D u r i n g  the  w a r  G e r m a n y  opera ted  3 SYnthetic f a t t y  by way '  o f  the  F i s c h e r - T r o p s c h  process  are:  

ac id  P i n n t s : . W i t t e n  ( R u h r ) .  n u w  in the Br i t i sh  zone tioned. T h e  F ischer -Tr0psch  paraff ins b. 3200-450 # 
w i t h  i n t a k e  capaci ty  40,000 tons  pe r  yr . ;  0 p p a u  (Lud-  were  u t i l i zed  to produce  40,000 tons Of synthet ic  SOal~ 
w~gshafen) ,  n o w i n  the F r e n c h  zone 20000 tons ;  a n d  per  y r .  T h e  gnsol f r ac t ion  .b. z40°--320 o f rom the 
a t  He.~debrech, now in t h e  R u s s i a n  zone, 20,000 tons.- . ~Iersol  process  produced a capaci ty  of 80,000 ton  of 
A 4th plant ,  12,000 tons, also Was completed t o w a r d  morse*ate  p e r  yr .  The  Oxo process by prepara t ion  of 
t he  end of  the  w a r  a t  Leuna.  now* in Russ ian  zone, bu t  p r i n m r y  a lky l su l fa tes  f r o m  C ~ C , ,  olefins gave  a ires: 
was  not  ope ra t ed :dur ing  t h e  war .  There  w a s  a syn- sible product ion  of 10,000 :tons. T h e  morsel  process is '  
thetic f a t : p l a n t  a t  Wil ton.  T h e  r a w  m a t e r i a l  w a s  c o n s i d e r e d  the  mos t  i m p o r t a n t  source  of detergents 
F ischer-Tropseh  gatsch b. 320°- -~0  ° C.  or paraffin f r o m "  and, therefore ,  i s  descr.ibed a t  •greater• l ength ._  

- - :  hydrogena t ion  of  brown-coal.  A. repor t  of bfersol  and : :  3568. VOGZ~ H : [ s y n t h e s i s  and  Polymerizat ion o f  
:' Mersola te  mannfac tUre  i s  g i v e n :  : I.. G;: ~arben indus=  F o r m a l d e h y d e  ] HeW Chim ' ~.cta eel  11 -1928 t r i e ' s M e r s o l p l a n t s w e r e l 0 c a t e d  a t : L e u n a  ( M e r s e b u r ~ )  : nn 37 - -  . . . .  

- 50,000 tons  and  We*fen 350~n +~- . . . . . . . .  F,: . . . .  ~ 0--3~1; B r i t i s h - C h e m  ~bs  1~o~ "~ ~' r . ao '  ~ - ' , , ~v ~ uutu now in rue ' o. . • .~ ~-u .., ... Ovo; 
: Ru~ts~an zone. j  The  Wit ten  p lan t  owned by the  D~u t sche  : Chem-Abs- ,  v01.-2,  1928, p. ! 7 ~ 6 . .  

e~maurewerge ,  and t h e  Oppan  p l a n t  owned by  : I  G ~ non a m~xtnre of  equal  volumes  of CO a n d H ,  was 
Fa rben indus t r i e  have recent iv  been operated W i l t o n  passed a t  150°-:180 ° OVera  mix tu r e  o " 
20000 tons, Oppau 10 000 ton~ ,..~4, ,.k,~, ' .  .... :. : dus t  w i t h  2 %  of  M - n  . p a  ~ ~ ~ p u m m e . a n d  Z a .  
promised in 6 months.  : T h e  OD~)'.'tu~}]an~s' b ~ P ~ ' ~  ~: was  fo r ined  togethe~'~vi '~l~,~°,  ~ z ~ y ,  zormaiaeh.y.d e 
p a i r e d ' i n  ant ic ipat ion of a n  offer  f r o m : t i l e - R u S s i a n  : products.  . ~ . . . .  ' . . . . . . .  = Pvtymenzat ton . . . . .. 
zoneof tons per month of bro .ooal h v d r o  3Vo.AO . L&%Oll From Coul south  ric.. 
genat ion  w a x  f rom Saxon~,. The  T r a d e a n d  Indus t r i e s -  - '" . "~ and  En J o u r  vo 

: D~v!s)oa of. the  Bri t ish  Mi l i t a ry_Go~-ernment  i s  c o n : :  .ipp. 1 0 7 - 1 0 9  Cok-e Sm0keless-~kuel .~"~. ~,~,01': 1940,:~ : 
~ t~ermg r e p m r  o ~ : K ~ p p  a n d  Vic tor  F~scher-Tropsch • " p. 48. . . .:"~'~' " ' :  " " * ~ '  : 

• wmuts  re proviue  gatsch f o r .  the  .:Witten plant.  I t  i s  Descr ibes  the  essent ia l  - ' 
proposed t e n s e  t h e . R u h r d h e m i e  F e  cat'*lvs~ an  a . . . .  n r ~ n ~ h ,  ~ f e a t u r e s  of  the 3 types O f  

" ~. . . . . .  " .-  ~ ~ ~ ,- . - * ~  ~- . . . . .  mzanon~ nYur0genati0n, a n d  syn- " e~oa~me : h e  po.~,hflity of c r a c k i n g  the h igh-mel t ing--  t h e s i s - - w i t h  special  r e fe rence  
P ~ gatscn .  As a result  o f  l abora to ry  w..L-~rl++~;~ ¢]~t~n~- "~, -. to South Af r ican  :con:?~ '~ 

' " . . . . .  , . , - - . ~  . . . . . . . . .  ~. ± u e r e  , s  no  low-tenlperatare-carbonizat ioa has  rePorted~ favorably  upon unel u f  a r a t h e r  oily s lack  plant  and  l i t t le  rm ~tse 
:: w a ~  f r o m  spindle •oil ref inin  ~ a t t h ~  "r~. . -  . ~ . ~ .P • 0£ a~ a d o / d a t e - m a r k e t  £0r the 

g ,  = ~ = u r a g - ~ e n r a g  ~nlleo,.:e.. t :oat  e l r son iza t ion  eannot  b e ' r e g a r d e d  a s : ; :  ref inery a t  Misbnrg  ( n e a r  YIanbver)  :and u n f a v o r a b l y '  a m a j o r  source  of  indi,-en • 
upon a s i m i l a r  sample from n e u t r a l  il ~ s  ~,~ ~ . . . : . :  . ~, pus .o i l  fue  I. : The  establtsh~ 

• o r~_n._~. ~ v ~ . ~  . ment  of  a coa l -hydrogena tmn lndas~rv ill 8outh A f r i c a  ,hay~ported~fav°rab[eresultswiththese2-slackwaxes " is 'mai  Hv a questh,  a 'of  e . . . . . . . .  , . . . .  
' - - -~ ,  ~ , . , e rman  u a t a . : e o s t s  f o r  6 r ~ • " ' -  : ; . • . = . . . .  :.--~ .~s r ega rus  s y n -  

~l . . . . .  . . . . . . . .  . pe atln~ s , m i l a r  thes~s, b~ tumm°us  coal w o u l d  have  to be  the  fuel  Used.' : 
• t, , , n~  ,n  u ,e  um~ea  K , n g d o m  h a v e  been worked  out.:. Separa te  Carboni~ffi0n o f  t h e  coal and gasif icat ion of 

• T h e f l g u r e s a r e £ 9 6 1 0 s .  2 d .  ( 0 p p a n )  a n d £ 9 1 0 s  4 d  t he -coke ' p robabh -  Would be too 
(W~tten) Permetric t o n  ^~ - - - ' - -~  . . . .  " • o . . . . . .  expensive and some- ' 
. . . .  ~t mL~u' ~a~ry acins; which, mrm: el u,rect gasification would have to be Used. 

• compare unfavorablywithcurren6marketralues The" Coals of the Yereeai~n and Brevt n .... 
cost of imported wax aec u " • , • " . g . e areas, seams 

:: . . . . .  . • o n t s  f o r  near ly  ~.'l of  t h i s  - ! and  4 of  the  W*tbank a r e a  and  the s e m m n t h r a  i t e s  
: c ° s t , ~ 0 w e v e r .  The  syn the t i c : fa t  p,lant is in operat ioni  ~ 0 f  N a t a l - a l l  a p p e a r  t o  m e e t  ' the r ecu i r~m~n~ ~ - m  

: ~ ,  ~uus p e r  me :  -~shmated  cost W "of: p r o d u c t i o n  in  ~ " t  he. s t a n d p o i n t  of  r a w  m a t e r i a l  t h ~  o v n ~ b ~ ' - " : , . ~ "  
: . ~ n ~ m n u  wasf l20~ 4s- 1 d. per  ton. ~ Tl~e Oxo .p lan t  a t  has. much  w i d e r  scope than  t im o t h e ~ 7 / n - ; ' ~  %)~'on. 

" uve_rnausen. • h a s  been 9 o ~  r e p a i r e d .  T i l e  usua l  f e e d :  a n d  the  i n v e s t m e n t  recluired m a y  be m u e h ~ ] ~ s ~ h a n  
. s [o  e~ . ro t . in  e n~rso!  plhats  w a s  ~ e p a s i n  Or h y d r o -  '~: for  a hydr0geua t ion  p lan t  :" : : . : "  . : - - - : ~  ) 

~,-~m~eu :~scner¢ . t ropsch 'kogas in  wi~:h b. p .  230°-320 ~ ' '  3570. VOOF~, R . ,  .<~n' DfiaI~'u, "W. [ i r o n - c e m d n f i t e - :  
C., thougit  Wi t t en  ' u l ~  Operated a ~  t imes on  h e a v y  : M a n g a n e s e  Ca rb ide -Manganese  ] A r c h  Eisen- 
~ ischer-Tr0pech fract ions•  : The"  ho~tapon Process a t :  : hfi t tenw, e e l  9, 1935 n o  °47 '~35 nm~,, •a 
Leuna  is i n  d i rec t  Production Of alk:y[ suifofiiC acids  by  .30, 193fi; 'p. 71"0: :i .  ~ ~ : r ' "  : Y'~y-, v " ~ : : - ~ b s y  :V0 I- 

- su r f -ox ida t ion  of  mepas in  , , s ing  s o ' :  and  0:,  the  re-  F o r m e r  in, 'es~igatiOns Of th i s  sys tem and  Par t s  of  
"~ :-action be ing  promoted e i ther  by u l t rav io le t  l ight  o r  by  " i t  were  en la rged  a n d  completed by es tabl ishing the 
" ' ' t h e  u s e .  0f  a c e t i c  anhydr ide  as  c a t a l y s t .  T h e  L G• ~ cons t i tu t ional  d t a g r a m s - 0 n ,  t h e b a s i s  o f  hea t s  of  re- 

F a r b e n m d u s t r i e  chemist  s :fav0i~ed acet ic  anhydr ide ,  indicated p rev ious ly  ua  u n i n t e r r u p t e d  se r ies  of  solid • " act ion a n d  s t r u c t u r e .  5 I n  a n d  Mn:C do not fo rm,  as . '  
: Vrrn~, M. ~:. 8 e c a b s ;  2658. , - ,  

. . , . solutions with a maximum temperature- a transition 

i : ii ! 
- - ( / • 

iIlbrium occurs a t  solidification b e t w e e n  1.5 a n d  
C, which leads  i nward  h ighe r  C contents ,  to a 

~Imum tempera ture ,  i new t r a n s f o r m a t i o n  of  Mn 
bide was .observed a t  1,050". Four  k i n d s  of  c rys t a l s  
!e found m m e  sys t em Fe-~'k~C-Mn~C-Mn : T e r n a r y  
d solutions of  a ( 3 ) - F e  wi th  C and Mn,  wh ich  a re  
~dcted to a smal l  r ange  In the  Fe - co rne r ;  t e r n a r y  ~ 

solutions of  7 , F e  wi th  C ~and ~ n  w i t h  a ve r~  d solnt2ons ( 
.~nded r a n g e ;  t e r n a r y  solid solutions of  T-~ in  w i t h  
nd F e  ( u r c a ~ f l ~ )  ; and  solutions Fe~C a n d  ~In~C 
ea C 1 ~ 0 .  T h e  cement i te  does n o t  f o r m  solid 
~flons wi th  the excess  F e  but  the ]~In~C does w i t h  
ess bin. The  condit ions a re  e rp la ined  in  de ta i l  by 
d i ag ram.  A table shows the  location of  t h e  ehar-  

~rIstic ]points a, d, y, 3, and  • for  t he  equi l ibr ia  of  
Fe-Mn--C alloys i n  solid s tate .  Var ious  s t ruc tu res  

~ a ted  in photomicr.p&'ruphs. . . . . . .  " ..... 
, Ver ie r ,  E . G .  [Motor-FueI Problem in F r a n c e . ]  

him. et  i n d ,  e e l  56, No. 5,1946 pp. 423-428 
dseusses ma in  m e a n s  bY w h i c h  the  motor-fuel  
a i rements  of  F r a n c e  can be met  f r o m  in te rna l  
)arces. By  ut i l izat ion of gas  producers,  d is t i l la t ion 
;asificatlon of  ltgnItes, coal and b i tuminous  sha l e s ,  

nanufac th re  o f  cer ta in  synthetic fuels ,  a t  leas t  
v i ta l  m i n i m u m  of  motor  fuels can  be produced 

3 5 7 3 a .  ¥ o x  FRE~EasDOR~e, C. G., A.WD I>ZRCX0C~, E.  7. 
P ressu re -Gas  O x y g e n  Coal Gasifier.  Am.  Gas  Aesoc. 
Mon th ly ,  voL 34, s ep t ember  1952, pp• 33--35, 46--47. 
Ser ies  of  some 20 successful  runs  w e r e  m a d e  t~  e~- 

p lore  the  effects of  O~ enr ichment ,  O~:eoal  ra t io  and  
gasification pressure on the gas heating value and con- • 

~-verslon efficiency of the continuous, pulver iza t ion-  
pressure gasification process developed at the Institute 
Gas Technology. Using a high-volatile C Illinois No; 
6-seam bituminous coal containing approximately 8% 
ash,  a r ange  of  p res su re  f r o m  2-5 arm., O~ : coal r a t i o s  
f r o m  0.7-1.0 lb. p e r  lb. and  Ot concentra t ions  21-70%. 
w e r e  e x p l o r e d .  The  gasif icat ion resu l t s  a r e  sum- 
m a r i z e d .  Gases produced var ied  f r o m  a 150 B.  t , .u• 
p roducer  gas  us ing  30% O~ concentra t ion to a 240 
B. t. u• synthes is  gas  w i t h  70% 0~ concentrat ion.  T h e  
g a s  h e a t i n g  value  genera l ly  increased by 5 B. t. u. I/or 
f t 5  wi th  each a/re.  increase  in gasif icat ion pressure:  : :( 
Gas  hea t i ng  value  reached a m a x i m u m  in  the  r a n g e  
0.7-0.85 lb. per  0 :  per  lb. coal. W i t h  a cons tan t  s t e a m  :' . ' 
coal r a t i o  of 1.0" lb. per  lb., the  ra t io  ~q': : CO varied" 
0.95-1•4 depending on the  0_-: coal and O, concentra t ion 
used• Max imum v a l u e s  of s t eam decomposi t ion o£ 

: > 5 0 %  Occurred when the  O..: ~oal ra t io  w a s  approx i -  
ma te ly  0•9 lb. per  lb. T h e  % C gasif ied i n c r e a s e d  .... 

if~-'o.-m native resources - on an economic basis, and prob, rapidly with 0.-: coal ratio and attained values of over 
~ably a large measure of independence of foreign- sup- 90% at 0.85 lb. 0~ per lb. coal. C gasification increased 

es be secured.  I t  is considered t h a t  the  synthes i s  genera l ly  by 4% for  each arm. increase in  gas i f i ca t ion  
~f l i -u id  fuels b~ the  B e r  ius Pot t  B roche  ~l~o~o, pressure• The  cold g a s  efficiency increased  wi th  both 
~%d ~Iihes of Bdthune  meth6d~'~= not: , ~ o , , , ~ , , u =  O r : c o a l  r a t m  and gasif icat ion pressure  and  a t t a ined  : 
. . . . . . . . . . . . . . . .  " f i m x ' m  . . . . . .  : ~  "v ~" af ~o • 1 u m  values  of nea r ly  75% based on hea t ing  va lue  : , _ a c t i  e under  normal  ~*rcum~.an~s,  bu t  a p a r t m l  . . 
kcepti0u is made  in f a v o r  of the syn thes i s  of  ~feOH ~ .of the  coal. The 0:,  coal a n d  s t eam requ i rements  p e r  . . . .  

i~om F n v e a u  lig'nites. : The  requis i te  m i x t u r e  of CO 1,000 I t2  synthesis  components (C0-{-t~)  Were g rea t ly  
• d t ~  a lso  m a y  be.obtained by process ing:coke  0r  bY: influenced by both the  0 :  coal ra t io  and  gasi f icat ion : ' .  

p r e s s u r e :  Min imum requ i r emen t s  Were as  10w as 331b : . . . .  
~ n v e r t i n g  C I r .  " : 9 : : ~ s t e a m  33% coal and 300  ft .  3: total 0 . . .  The  c o a l  ash  • 
i~ ~ VOLKOV,~, A. .4 .  g e e  abs. 84 . . . : ' : : removed in the  process as  dus t  and s l a g  w a s  as  h igh  :i 

VOLUme, W .  [Fisci ier-Tropsch Hydr0ca rbon  Sya-: : a s  100% of the total a sh  fed  in : the  c0al: 0 n , t h e  bas is  : ; " 
~ thesis.] Ztschr.  Elektr0chem.,  eel. 54, 1950, pp. 252- Of $0.06 per  1,000 I t ?  Compressed air ,  :$5.00 per  ton 0.., ' 

254; Chem. Abs., eel. 45, 19~1, p. 1749.  $4.00 per  ton slack coal and  al lowing $0.30 p e r  1,000lb. 
~ :Attemp~ to Obta in  in format ion  On the m e c h a n i s m  0f p r°cess  s e l f ' g e n e r a t e d a n d  se l f : superhea ted .s team,  t h e  
t:the F i sche r  Tronsch s v n t h e ~  h~ ¢+,,m ; ~  ~ ~+~+-  s y n t n e s i s  gas  r a w  nmter ia l  cost var ies  14 "5:-162 cents  : : . 

a ~ pet 1 000 f t  ~ of C0+I=I=- dependm on the  a m o u n t  o£ O2 ~ttc I d i s t r 'bu ton  of .hydrocarbons  i n  the product  - ' ' • " g : " 
~" ~ : ~ : " en r i chment  . . . .  . . ..: : 
~. V o L  No~, Y, N.  ~qe:abs.  1795, 1796.: . ': • . Vex  PHi~.~P~0~'ic~z/A. " :8eeabs .  998i3462,3~63, :::: : : 
3573. YoN FREDERSDORFF, C. : Continuous Gasif icat ion 3464 :- : : , ' : " ' -  
. of  Powdered-Coal  S u s p e n s i o n s  by A i r - O x y g e n  and  . - ~,x-  ~ = ~ x - ~ . ~ x , ~  v - ~  : . . . .  • 

~" i Air÷OxygenTSteam ~!Ix thre :  P r e c .  Am.,  G a s  Ass0c . . . .  ~ ~ . . . . . .  W ' - " " ~ " ' ~ I -  . . . . .  ?~ abs• 1!80'  1181 . . . .  ' 
vo1:31~ 1949. pp. 70~-724; Chem. Abe. v0L 44, 1950, , 3574. V e x  SELASI~'SKY, A .  ' [Soap F r o m  C 0 a l . ]  ~ : '  

~: P. ~,~'/~• ~ . : Rundschau  deut. Teeh.~ eel. 1S.. No. 1, 1938, p. 9 ;  . : :  
Describes operat ion and  res{flts of-a laboratory-scale  ,Chem, Abs., eel. 32,~1933, p. 3179. : . : : 

~c0al-gasificati0n nni t .  ' Resul ts  define t h e  v a r i a b l e s  :: H i s t 0 r i e a i  re';-iew, : especiallyl descr ibing : the. i r a -  . " 
~'affecting the  process and  i nd i c a ' e : t he  ma.,znitudes of  : hausen~Trosci*ke process and  i~s imp0r tanee  for  Get-- : : 
~ the effects. " ° . . . . .  
~tioa can  

I t  is indicated tha t  ( I )  a s i n ~ n ~  ouera m a n y ' s  economic si tu ' t t ion " . - 
, v a  can be applied successful ly: to  Suspeffsi0n gasifica-~ ' . - Vo~  SeTH R- ~ec abs  16o2. 1623. . • 

!!on a t  a tmospher ic  pressure ,  ( 2 ) :  10w 'gas- res idence  . . . . ~  : . ,_ . .  ~ .  ___'_' : ± ~. .  :" ;~ . . . .  .. _ ! "  : ,_ . . . .  : 
~nme iS advantageous in in ----~*u^ ,. _ _~ ' ~o]o• VO~N ~TA~K~;~B~RtL .u. tlnvesuga~lons on uar- : . 
~e~lfiev~lue (3) ~a"gential ~ ; ~ ° ~ ; t ~ o ~ o ~ s t ~ ; ;  bides: ~. Crys ta l  Structure o f  Carbides ~ , . ~  = : 
507'~ ' 0 f  the a s h  in the  f o r m  Of sla~ . n ~  r , ~  + ~  .o~, ' . , Z t schr  physik. Chem., vol 9 193{) -B t~P. 437-475; : -~ 
of a combustion tube in t h e c e n t e r  of t h e  gas*tier d o e s  Chem Abs~, ~ oi• .o,  1931, p, ! ! .  • : {, 
not yield any  t h e r m a l  a d v a n t a g e  over opera t ion  wi th-  : - : X- r ay  invest igat ion by. the powder me thod  of a ser ies  : -: : : :  

:OUt a tube. 'Alth0ug'h a ' sa t i s f~c t0ry 'gas i f ica t ion  Was ~ -: Of carbides  of .formula Met.- shows tha t  they h a v e  a : : 
accomplished f r o m  the ' s tandp0int  of gas  calorific v a l u e  : : faee-cente red : te t ragonai  la t t ice  w i t h ~  ree l .  in  the  un i t  : 
I t  will be necessary  to use  s t eam superhea ted :  to a t  ::ceil and  la t t i ce  constants  as  follows, record ing  a, e and~ : - . 
l eas t  2,000 ° F• to decrease  the make=~as C0~ coute~t ' the  dens i ty  in order  i cac=, 5.48 6.37, 2•21; SrC= 5.81, : 
decrease  the  :0.- required, for 'gasif iCation,  increase  the  • '  6.63, 3.26; BaC:, .6.22, 7•06, 3.90; LaC& 5.54,: 6.55, ~.35 ; : 
C conversion, and  sh i f t  the  point  of  m a x i m u m  the rma l  Ce~., 5.48, 3.48, 5.56; PrC.-, 5.44, 6.38, 5 X 5  ;' NdC~i fi~41, ' . . . .  : : 
e~tciehcy to Closer cor respondence  With the  point  of :  : 6.23, 6.08; ThC:, 5.85, 5.28, 9:3 ; NaHC=, 5.40, 8.17, 1.33; : 

i max imum calorific va lue .  Anticipated benefits  of- ' the : :  1,7~tC~.i 6.05, 8;42,1.37.> The  C-C d i s /ga t e  i n  the  C~ group . 
~process f o r ' t h e  indus t ry  include the pr0dUction of a : i s  1 . 4 . i . U . ,  agree ing  w i t h  band Spectra da ta .  W ~ i t h  ) -: : ' 
~ low-east base o r  c a r r i e r  gas  for  blending purposes,  a t b e  help of  the  polar iz ing microscope  t h e  t e t r agona l  . . . .  
~.gas of ln t e rmed ia t ae  calorific va lue  by oil" carbure t ion  s y m m e t r y  was  confirmed for  CaC:, SrC,, and.~aCa. An 
~of the ho t  e x h a u s t  Of the  gasification fu rnace ,  a n d  a electron confignrati0n s imi l a r  to tha t  of  the  N= moie-  
i gas of  ad jus ted  l~;:  CO ra t io  suRable f o r  synthes i s  cule is postulated for  t he  C~'and HC= groups.  T h e  pea- : : " 
~l~urP0ses. " . ' . s ible Space-group classifications a re  discussed. These  " 

293793~m54-----31 • : .  : ' . ~ . ,. : . . . . . .  . . . 

[ ' : .  : : ;: . . . .  . 
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e a r  bid_us a p p e a r  to  s h o w  a n e w  l a t t i c e  t y p e  S o m e w h a t  f o r m a t i o n  o f  a s o l i d  s o l u t i o n  o f  a h i - h e r  c a r b i  ~ -  - : ~!:: ! 
P • : f r o m  w h m h  t h e  e n t s l y t i e a l ! y  d e r i v e  Fe~C cou ld  n o t  [ 

3576 .  . [ C r y s t a l  S t r u c t u r e s  u f  S e v e r a l  C a r b i d e s  r e g e n e r a t e d . .  
a n d  B o r i d e s . ]  Z t s ch r .  E l e k - t r o e h e m . ,  voL 3"/', ! 9 3 1 ,  3582.  Vo.~ W g s ~ ,  U .  [ D e t e r m i n a t i o n  o f  ~ r n ~ . ~ : 2 : .  : 
pp .  U~t2-545;  Chem.  A b s ,  v o L  ~ ,  1931,  p. 5812~. 
I n  o r d e r  t o  f o r m  a c a r b i d e  o f  t h e  CaC-. type ,  h y d r o l y ~ -  

i n g  to C~H~.with H:O,  a m i n i m u m  m e t a l - i o n  s i z e  i s  n e e -  
cana ry .  T h e  m e t a l U e  p r o p e r t i e s  o f  m o s t  c a r b i d e s  ~ f  
t h i s  f o r m u l a  a r e  due  to t h e  p r e s e n c e  o f  2 e x t r a  v a l e n c e  
e l e c t r o n s .  Ca ,  S t ,  B a ,  L a ,  Ce,  a n d  T h  f o r m  b o r i d e s  o f  
f o r m u l a  M e B ,  w i t h  CsCl - type  c u b i c  l a t t i c e .  

3577. ~ .  [ S t r u c t u r a l  P r i n c i p l e  o f  C a r b i d e s ,  S l i t -  
r i d e s ,  N i t r i d e s ,  a n d  P h o s p h i d e s  o f  E l e C t r o D o s i t i v e  
M e t a l s . ]  Z tSchr .  p h y s i k  C h u m  vo l  B o7 1934 ,  

.53- -57 ;  C h e m .  Abs.,  voL 29,  I 9 ~ ' ,  p.  6 5 7 . "  ' P P "  

Compounds .  o f  B e  AI, Mg ,  C a ,  SL T i ,  a n d  Z r  :Wi th  C, 
S i ,  N ,  a n d  P a r e  c o n s i d e r e d  a s  f o r m I n g  i o n i c - c r y s t a l  l a t -  
t i ces .  T h e  a n i o n s  a s s e m b l e  i n  n l a t t i c e  o f  t h e  c l o s e s t  
s p l % r i e a l  p a c k i n g •  T h e  c a t i o n s  a r e  e m b e d d e d  i n  t h e  
t e t r a h e d r a l  o r  o c t a h e d r a l  g a p s  i n  t h e  l a t t i c e  
3576, VON:~VARTE~aERG, A., ~IUc~:rLIXSKI, A•, AND RIED- :: 

~smpG.  - [ I n v e s t i g a t i o n  o f  F o r m a l d e h y d e • ]  Z t s c h r .  
: . a n g e w  C h e m ,  vol .  37, 1924~ p p .  4 5 ? - 4 5 9 "  C h e m  A b s  : 

voL 19, 1925 ,  p• 769~ ' " " 

I s o m e r s  i n  M i x t u r e s  o f  ' P a r a f f i n  H y d r o c a r b o a s . ~  
A n g e w .  Chem. ,  vol .  5 2 , 1 9 3 9 ,  pp .  6 0 7 - 6 1 0  ; Chem.  Abs.," i 
v o l .  34,  1940,  p. 365. 

I n f o r m a t i o n  ou t h e  I s omer i c  e o m p o s i t l o n  o f  F iseher~  ~ 
T r o p s c h  h y d r o c a r b o n s .  T h e  m e t h o d  is  e x p l a i n e d  i~ , .  
de ta i l •  B y  d e t e r m i n i n g  b o i l i n g  p o i n t s  a n d  m o l e c u l a r  :. 
w e i g h t s  o f  £ rac t ioas~  i t  i s  e s t i m a t e d  t h a t  t h e  m o l e  frac~.:: i: 
t ions  Of b r a n c h e d  h y d r o c a r b o n s  a r e  0.15,  0.27, a n d  0.441: • 
f o r  t h e  C~ C,, a n d  C~o r a n g e s ,  r e s p e c t i v e l y :  , , : ~  
3583.  V o ~  WET'rB~U0, E .  F . ,  J n : ,  A.~-D DODaE, B .  F.~!~ ~ 

M e t h a n o l  E q u i l i b r i u m .  I n d .  E n g .  Chem.  vol .  2 2 ~  
1930,  pp.  1 0 4 0 - 1 0 4 6 ;  C h e m .  2~3s., vo : .  24 ,  1930, p.  5718. i 
E q u i l i b r i u m  i n  t h e  r e a e t i o u ' ~ O + _  H ~ - - C ~ o t t  was  , 

d e t e r m i n e d  a t  170  atm~ a n d  t e m p e r a t u r e s  r a n g i n g  2~8 o_ : 
3 2 9 t  Z n - C r  a n d  Z n - C u  c a t a l y s t s  w e r e  used.  T h e  new 
d a t a  d i f f e r  c o n s i d e r a b l y  f r o m  r e s u l t s  by  t h e o r e t i c a l  : ]  
me thods ,  a n d  v a r i o u s  s o u r c e s  o f  e r r o r  i n  t h e  l a t t e r  a r e  
p o i n t e d  out.~ T h e  r e s u l t s  o f  v a r i o u s  i n v e s t i g a t o r s  a re  
s u m m a r i z e d :  i n  t a b u l a r  f o r m .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :: .......... : - ±  .-: . . . . . . . . . . . . . . .  -': . . . . . . . . . . . .  : : : : - . 5  . . . . . .  

. . . . .  L~I~ERATURE 

e c h a i n  r e a c t i o n  d e p e n d s .  T h e  t r e a t m e n t  i s  StOpped 
~eu a b o u t  4 0 %  o f  t h e  p a r a f f i n s  h a v e  b e e n  a t t a c k e d  
o r d e r  to  r e d u e e  s e c o n d a r y  o x i d a t i o n s .  T h e  p u r i f i e d .  

m by  v a c u u m  f r a c t i o n a t i o n  a t  2 - 5  r am.  H g  a n d  
t e r i f i e a t i o n  w i t h  g l y e e r o t  o f  t he  C = - - C , .  f r a c t i o n  to  
oduce  ed ib l e  f a t  a r e  o u t l i n e d .  A c i d s  f r o m  F i s c h e r -  
:opseh w a x  i n c l u d e  b r a n c h e d - c h a i n  m e m b e r s ,  w h i c h  
an t  be  r e m o v e d  f o r  : p h y s i o l o g i c a l  r e a s o n s ,  F a t t y  
Ids  a n d  s u l f o n a t e  d e t e r g e n t s  a n d  w e t t i n g  a g e n t s  
~m t h e  l o w e r  f r a e t i n n s  o b t a i n e d  by t h i s  p r o c e s s  a r e  
ed  to r e p l a c e  s o a p s  f r o m  n a t u r a l  f a t s  f o r  w a s h i n g  
Ld i n d u s t r i a l  p u r p o s e s .  
89. WAO~tA~X. D. D., KIL~ATBICK, ~. E., TAYLOR, %V. 
~'., PITZER, K .  S•, .~D ROSSINI, F . D .  H e a t s ,  F r e e  
E u e r ~ e s ,  a u d  E q u i l i b r i u m  C o n s t a n t s  o f  Some  :Re- 
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t e r m i n i n g  c o l o r  I n t e n s i t y  w i t h  a B e e k m a u  s p e e t r o -  
p h o t o m e t e r  a t  a w a v e l e n g t h  o f  580  m~,  u s i n g  a 10-mm.  
l i g h t  p a t h .  

WAng,~D~, H ,  ~eo  abs .  2687 .  

: W . ~ X E a ,  J'. S e e  abs .  9,  10. 

3592 .  W.~I<ES,  3". C., .~.~D ~IALAKOFF, ] ~  L,  B a s l e  Ox-  
y g e n a t e d  C h e m i c a l s  F r o m  C~ C:,  a n d  Ca P a r a f f i n s  a n ~  
Olef lns .  P e t r o l .  Re f ine r ,  vol .  25 ,  1946,  pp .  6 0 7 - 6 1 2  ; 
0 i l  G a s  J o u r . ,  vol .  45,  ~ ' o .  33.  1946,  pp.  59, 60, 6 2 ,  
65  ;~ C h e m .  Abs . ,  vol .  41,  1947,  p. 1 5 9 8 :  

F o u r  m e t h o d s  f o r  p r o d u c i n g "  o x y g e n a t e d  h y d r o e a r -  
b o a s  a r e  d i s e u s s e d  b r i e f l y :  ( 1 )  D i r e c t  o x i d a t i o n ;  ( 2 )  
d e h y d r o g e n a t i o n  f o l l o w e d  b y  o x i d a t i o n  a n d  h y d r a t i o n ;  

: ( 3 )  o x i d a t i o n  to  CO a n d  t ~  f o l l o w e d  by  h y d r o g e n a t i o n  
: a c t i o n s  I n v o l v i n g  0~, ]3[:0, C, CO, CO~, H% CH~. o f  t h e  C O ;  ( 4 )  c h l o r i n a t i o n  f o l l o w e d  by h y d r o l y s l s .  

vol.  39,  1945,  p. - 4 4 9 .  " ; w i l l  c o n t a i n  a b o u t  3 5 %  ~ ( e O H ,  2 0 ~  H C H O ,  a n d  5 %  " 
V a l u e s  a r e  W e n  f o r :  T h e  h e a t - c o n t e n t  f u n c t i o n ,  A e H  a s  p r i n c i p a l  p roduc t s •  P a r t i a l  o x i d a t i o n  o f  n a t -  

( H ° - - H ° o ) / T ,  t h e  f r e e - e n e r g y  func t ion ,  ( F ° - - t ~ ° o ) T ,  u r a l  g a s  to  CO a n d  ~ f o r  p r o d u c t i o u  o f  M e O H ,  w h i c h  
the  e n t r o p y ,  S °, t h e  h e a t  content, .  H ° - - H ° o ,  a n d  t h e  : by f u r t h e r  o x i d a t i o n  y i e ld s  H C H O ,  h a s  been  t h e  h a -  

a l l  : to 5 ,000 ° K .  ; H~.O ( g ) t o  3,000 ° K . ;  C O : ( g ) t o  i n d u s t r y .  T h e  p r e d u e t i o u  o f  E t O H  f r o m  C~H~ i l l u s -  
E ~  ~ e a t  e a , m c i t v  C* f o r -  0 {n~ H rn', N : { , ' ~  CO{n '~  p e t u s  to t h e  d e v e l o p m e n t  o f  t h e  b a k e l i t e - t y p e  p l a s t i c s  

. . . . .  . . . .  ~ ' ~  a l l  t 5 0 0 0  ° [ • H . O  g )  to  5000  ° ~ " CO ( g )  to i n d u s l r y .  T h e  p r 0 d u e t i o u  ( f  E O H  f r o m  C~]K i l l u s -  
. . . .  _ . 3584 Voos  %V [ M a n u f a c t u r e  o f  C a t a l  ,-~* . . . . .  L ~ "  ~ 0 0 o  t~  CI=tJ~'~ t o ' l S 0 0 °  K C e s o l t ( l " ~ r a ~ h i t e ~  t o  t r a t e s  c o m m e r c i a l  p r o d u c t i o n  by h y d r . t t i o n  w h i c h  i s  ~ e m p ~ s  w e r e  m a n e  ~o s t h e s i z  " . '  • • • J o ~  ~ur m e  ~*~ ~,~ • ; , ~ ,  , • ; , , ~ ~. , - ' ' 

i n - -  - , ; ~  . . . .  ~ , ~ , ~ - - ~  . ,yn . .  e C H : O  by  s u b j e c t -  S y n t h e s m . ]  F I A T  Ree l  K ")1 n o  d a t e  • . . . . . .  o o ~  | ~ , ~ "  1 ~nO ° K • C f so l id  d i a m o n d ~  to 1 oO0 ° K -Man ~ i v e n  d i s p l a c i n ~  o l d e r  e s t a b l i s h e d  m e t h o d s . .  C.H4 w h i c h  i s  
. ~ ' - ~  . . . . . . .  ~-v'r=:~omesuenteleetricdiseharge 898"  - o o :  . -~ ,  . . . . . . . .  o~.~: ~i~* . . . . . . .  ' ' ' o  ' "  ' " ~ .  : ~ . . .  ~ - o • " '. - : m a n o z o n i z e r  T h e v o l t s ~ . e  n~ ,~  . . . .  :~ . . . . . .  ~ . . . . .  n , P R  ~O, .1 .  T O M R e e l _ q S  | ~ ! ~  a r e  : T h e  s t a n d a r d  e n t r o p y  S , f o r H . - O ( l i q )  a t 2 ~ %  expectedtobea~aflableat$0O-perlb-vwlllreducethe 

' t i m e  o f  c o n t a c t  . . . . . . . . . . .  w e r e  v a r i e d  o v e r  w ; d ~  l~m~r~,~h-* '~.,~.~,,~ I u v e n t m n  xs : dlSCnSse(~., f o r .  making.,  ~ ca ta lys t s .  6~. ,~=*~ . |?~:.,~.~:. the  h e a t  o f . f o r m a t i o n ,  t h e  ~ree  e n e r g y  of. f o r m a t i o n ,  co~c. oz.synthetm~ . . . .  E t O H .  to $0.10 per  g a l .  ~Fumre- o x m a -  
t r a c e s  o f  CH-.O w e r e  e v e r  o b t a i n e d .  ; - , ~  , ~ - ~ . . .  m e t a  ! g r o u p  C o - N ~ - F e  posses s  n g  a s u r f a c e  a c t i v i t y  ,~  '- ~ ! ~  and  t h e  e q m h b r m m  c o n s t a n t  o f  f o r m a t m n  : f r 0 m  t h e  tmn :P~0ce~se  ~ nox~.m t!~e p d o ~ - p h m t  s t a ~ e  m c i n d e  t h e  

= o f  C H a O + H - .  w a s  decomposed  b y  t h e  e[ectri '~ ~ ' , ~ x ~  r e  -: y e t  u n a t t a i n e d  e l s e w h e r e .  Bee /~use  o f  t h e  v e r = - ' f i . ~  - | ~ i  e l emen t s ,  f o r  H*.O( l iq)  a t  25  ° a n d  fo r  H : O  ( g ) ,  CO ( g ) ,  Fmc~)e r -Tropsch ,  n .~t ra tmn,  t h e r m a l  c r a c k i n g  p l u s  h y -  
. . . .  F r o m  t h e  N e r n s t  h e a t  t h e o r e ~  i t  a ,~, : : : , :$ '~: .~ '~%~." :L d i s t r i b u t i o n  t h e v  p r o v i d e  i m m e a s u r : ~ b l e  ,oss ib~l t t ie~ : | ' ~ :  C 0 ~ ( g L  : and  C H , ( g ) : a [  1 500  ° K."  : the  i n c r e m e n t  in  d r a t m n ,  a n d  e l e e t r m  d~scha rge  p lus  h y d r a t i o n •  

. . . .  e q u i l i b r i u m : i s  f a v o r a b l e  f o r  t h e . f o r m a t i ~ f C ~ : ' ( ~ f r ~ :  fo r  b e i n g  u s e d  in t h e  syn thes i s "  o f  f u e l s  o r  c a t a l y s i s  i n  : | ! ~ .  h e a t  c 6 n [ e n t  a n d  f r e e .  e n e r g y  f o r  t h e  t r a n s i t i o n ,  o f  ' 3593.  W . ~ F . n  S . W .  ~ [ a m l f a c t u r e  o f S Y n t t ~ e t i  c G a s 0 -  :~- :  : 
: C O C h : + 2  H : :  T h e  bes t  y i e l d  o b t a i n e d  a t  300o w i t h  N i  re la ted ,  f ie lds•  a s  w e l l  a s  i n ' t h e  h y d r o g e n a [ i o n  o f  vege- | : . [~ :  g r a p h i t e  In to  d i a m o n d  a t  1 , 2 0 0  ° K .  a n d  20 ,000 a r m .  l ine .  Oi l  G a s  J o u r . ,  x'ol. 46.  No.  S, 1947,  p. 1 2 6 ;  N a t .  

c a t a l y z e r  Was  3 6  ~- T ~  ~ : ^ ,  . . . . .  ' : ~ [ ab le  a n d  a n i m a l  ot is  . . . .  |~ .~ F r o m  t h e  f o r e g o i n g  v a l u e s  w e r e  c a l e u l a t o d  f o r  ~ t I  ° - P,~er01 ~ , ~ w ~  vnl  :an N,, ~a 1947  - 4 ~  . . . . .  
. . . .  ~z t i0n  o f  t h e  COC t o  • - 3585 V . • AF a n d  t h e  e q m h b r m m  c o n s t a n t  to l ~ O 0  K f o r  : ' . . . . . . .  

~ . •~ ~ : CO a n d  H C I  - T h e  o x ~ d a t m n  o f  • onu~c~zi - -  [ E x p e m m e n t s  W i t h  S i l i c a  G e l  a s  a I : ~ :  ,~ ~ ^ - ^ ~  n . . . .  ~n  . . . . . . . . . .  T ~-=o" t - n  ~ " P a p e r  p r e s e n t e d  a t  M i d w e s t  R e ~ i o u a l  M e e t i n g  A m e r -  
c e ,  w*rn u~:to g ive .CH=0 w a s  t r i e d  Wi th  a l a r g e  n u m b e r  ' : C a r r i e r  f o r  C o b a l t  C a t a l y s t s  i n  t h e  S y n t h e s i s  o f  Gaso  : | ~  m e  ~u,,~, "1. g r~ tc~ lu  s, m u ~  o [  w m c n  a r e  1 up  r u ~ {C'Ul C h e m l c a l  S o c i e t y  K . m s a ~  C:~Y I m p r o v e m e n t s  i n  : * ' 

" - " . :_ m c o n n e c t i o n  ~ a t h . t h e  p r o d u c t m n  o f  h q m d  h y d r o -  ' " . ' ' ~ ' ~ ~ " =r l ~ 

c a r b o n  f u e l s  f r o m  r e{ r u r a l  ~ s  o r  c~ ~1 a n d  H C {sol id  t h e  F ~ s c h e r - T r o p s c h  p rocess  a n d  use  o f  l ow-cos t  n a t u r a l  : - . :. 
": . . : . . . ~ . , * ~  -- ." , ,~ , - ' .  - - , )  : r ,~-~;~ ~ ~ 1 1 ~  ~ ; . , nh~ : '~  " g a s  a n d  O:  h a v e  r e s n l t e d  in a n  e c o n o m i c  p rocess  f o r  t h e  :: 

~'~;~t~T~,/2¢~'7,~':."';~A;~,¢.L'4Z~:'~,,~:~;'~';',,~'. s y n t h e s i s  o f ' g a s o l i n e  ~nd  b y p r o d u c t  chemicals~ T h b  ~ - 

o f  e n t a ! y z e r s ,  o f  w b i c h  PbCrO~ P r o v e d  to be  t h e  b e s t "  l i n e  F r o m  C a r b o n  M o n o x i d e  a n d  H y d r o g e n  ] F I A T  | ~ :  iu c o u a e c t i o ~  
o u c  t h e  h i g h e s t  y ie ld  o b t a i n e d  a t  650  ° Was =only o ~  R e e l  R - 2 0 '  J u n e  3 1940  f r a m e s  ~ 7537-7'54n~ P n  * | ~ '  caroo.n xt.~e~si 
b a s e d  on  O H ,  ' ~ ' ' "  73 564 ' . ' . . . . . .  |~<:  g r a p m t e ) - ~ c ~  

: : " . . ~: ' "  ". : " . "~: H:O(g)=CO( . . . .  
3579.  Vow- W a a T E N S ~  H•: ~ ' o  LEI~NSR-STEIXnERO B " R e p o r t  f r o m  t h e  I G A m m o n i l  L a b o r a t o r =  n - - - -  | ( ~ { - r , c , , ' , ~ . . x . ~  r ~ , ~ - - ~ n  r , ~ - ~  ~a~ , ~ x  , . , . ~ ,  ~ ,  ~ s u b s t i t a t i o u  o f  a f luidize~l F e  c a t a l y s t  f o r  t h e  G e r m a n  

[ 'H e a t  o f  F o r m a h o n  o f  F o r m a l d e h y d e ]  A . n f f e w  d e a l s  w~th  e x p e r i m e n t s  to d e t e r m i n e - t h e  inf luene~ nf  | ~ -  : - - r , r ~ t . ~  o ~ ~.x r,~x ~ . . ~ . ~ , n  ,..~ 6 :  r,n{,'~.~:_,';, . f ixed Co c a t a l y s t  h a s  l :est~lted m : b e t t e r  b e n t  c o n t r o l ,  • 
" thes*ze°fp°resmsthcagelusedasacarriersuhstance r - : | ~ ;  H : ( g ) "  C H s ( g ) + H - O ( g ) = C O ( ~ ) - b 3  H : ( g ) "  C H , ( g )  * : -h~ghe r -quah t~  g a s o h n e /  ~ e v e r  u n d e s v a b l e  p r o d n e t s , : :  . 

. ~ x~,--~, p.  ~Zuz. : ,  - " : m u*e s y n t h e s i s  o f  gaso l ine .  I t  i s  o b v i o u s ' t h a t  t h e  s ize  • ~ '  ~ H ~ O ( a ~ C O : ( " ~  ~ 4  H~("~r  % : [ ' ¢ : . . . .  : • : a n d  l o w e r  i n v e s t m e n t  costs .  P r o d u c t i o n  of  t h e  s y n :  : . 
: F o r  t h e  h e a t - o f  f o r m a t i o n  f r o m  C O m H  +~-~  " - I  " o f -po res  i s  h u p o r t a n t  S m a l l - s i z e  ~ i l ica  ge l  i g n i t e d  a t  | ~ : - - -  " . . . .  : ' ¢ ~ ' - -  ~ " " : ' "  : ~ / t h e s i s  g a s  b y  p a r t i a l  c 0 m b u s t i o n ' 0 f  n a t u r a l  g a s  i s  a n :  : .  : 

' : "  o b t a i n e d . / . :  ~:  : . : ::: ~ : ~ ~., . m .  1.000 o p r o v e d  tb be a n  ea s i l y  r e p r o d u c i b l e  c a r r i e r  sub- . . . .  : W . ~ . o x z r : , ' ~ . ~ ) •  ~'¢e deS• 2576; 2577.  : i n n o v a t i o n  w h i c h  delJends on  c h e a p  O.- : from t h e  m o d i -  • : i 
• - 35~n : v . . -  - ~ r . . . ~ . ~  ~ . . .  : . -: : " - s t a n c e  w h i c h  c a n  f u l l y  r e p l a c e  d i a t o m a c e o u s  e a r t h  in  - ~ : -  3590.  WA0~z~,  K : ' H .  : S y n t h e t l c L F a t s  B i b  S c i  I n d  . . . .  f led L i n d e - F r l i n k l  p r o c e s s  a n d  is  a more :e f f i c i en t  p r o c e s s  . . . .  :' 

: . ~ r o ~ . , ~ : l [ : ~ ' . ' ~ ; : = . ~ x ~ . %  ~'. :. L~ ' re l !a~ 'a tma o f  C a r b o n  : . s y n t h e s i z i n g  : g a s o l i n e  f r o m  CO a n d  H. .  : . . . . . .  ~ " -  ' . R e p t s . ,  voL  7, No. 6,  Nov .  7, 1947 pp  5 3 5 - 5 3 6  P B  t h a n  C H ,  r e f o r m i n g  o r  t h e  s t e a m  =and c o k e  me thod .  I t  " " : .  
~9:~,7~" ~ " ~ o n o x m e . j  ~ r e n n s t o l ~ - C h e n L ,  v o l  8 , : " . '  5~ae :x~£, ,~ ,~,  ~ , ,4 :~ .  - ~ ' /  .~ : . ~ . :  ~ :  : 8 5 7 9 1  19:~7 157  pp  : : .... : . . : i s  e s t i m a t e d - t h a t  3 6 0 0 0 0  lb. p e r  d a y  o f  c r u d e ,  H : O -  ' . . . .  
. . . . .  =, . .  ~ . ~ - ~  ; ,~es. A o n a n u L  ~ e n n t n i ~ ' K o h l e ,  v01. : " . . . . . . . . . . . . .  ~'- L~-romems O~ m e  t ' r onae~ ion  o~ :_ ~ - ~ . '  ' ' ~ . • ~ ~ : ' : ' : .  " • ~ - ~  So lub le :  c h e m i c a l s ; : w t l l  be  p r o d u c e d :  in :  e a c h  o f  t h e  2 , : .  

l,_~: x m s  eompr enens *ve  r epor~  s e a l s  e s s e n ~ l a u y  w t [ n  ,~ - , " S 1929;  pp  227-233  C h e m  A b s  v o l  .)o 19")8 - ")641 . . . .  L i q u i d  F u e l s  F r o m  Coa l  ] S e l f e n s i e d e r - g t g  vol ~ , ,  ~ ~ . ,1 ~. • "' , ' - - , -  " -  , ~ - . -  • ' - o  1 " ": ' ", • ~ ~ ~ . l . n w  n ~ u  u n d e r  c o l ~ t ~ u c n o u .  T h e s e  cons , s t  p n -  -:: 
- - A t t e m n t  w a s  nmde  f , * , , a n n ~  . ~, : :  ~ ~ ~- 946  p p  1 46 - 149  .16{~-168" Chum A b s  vo l  43, l ~  n e w p o m t s "  P r o d u c t m n  o f  s y n t h e t i c  f a t s  to b e ' u s e d  a~ : . . . . . . . . . . .  .% . . . . .  _ . ,  

: / " ' :  o~'er  a : p u r e  F~O= c a t a l y z e r  a t  t e m p e r a t u r e  s u n d e r  ~ 0 0 ,  :.: ?~ ' :~ '  ~." ~v:v ' .  ' . ' :: : :  : . : • ~ [~  ~a~a~lC~abnogles°. ~ Zaan~ ~ ( ~ I r ~ e ~ r ~ ? ~  i P ' l : s ~ ° ~ e ° ~  e r i  ~_ • a r e :  f o n n d  m o s t l y  i n  t h e ' H = O '  s t r e a l n  f r o m : t h e  011-re- :::: 
• 5 h e . r e d , , c u d  F e  w a s  r e m o v e d  f r o m  p r e p a r e d  C by v a p o r -  L : 5 ~ o s t : , m p 0 r t a n t  p rocesses  a r e  d i s c u s s e d  i u c i n d i n g  : ~ *  m e n ~ i 0 n  - n ~  ' h , , m a " ~ a t i m i C o  v ~ ~ l ~  ~ a r ~ l n ~ ; P ~ a  ~ co~;erv s e c t i o n  f~om w h i c h  t h e y  ,nay. be  s e p a r a t e d  in to  - . :  

m a t t o n : m  a c u r r e n t  o f  Cl - T h e  r e c o v e r e d  ~ w , ~  n n e ' :  t o g a - p r e s s u r e  n y n r o g e n a t i 0 n  l o w - p r e s s u r e  s y n t h e s i s  " : ~ . . . . . . .  ~ " ~ g . . . . . . . . .  ~' ? ' the  r : '*r lons e 0 m n n n o n t s  : T h e  oi l  s / r e a m  a l s o  c o n t a i n s .  ' : 
- : e a t , r e l y  F e - f r e e ,  but :  , t  w a s  n o n m a g n e t i c •  I t  w a s h  : t h e  F-'s-ch..er 'Tr°p~ch process ,  a n d  t h e  e x t r a c t , o n  proc- l : ~  " f a l ~ a v l S a ~ l ~  t h~ i ~ °~ l ; ~ t o i b t a ° : e~ Yf r t o  he  ~%efa::ra~/fie= t o~ ' o x y g e n a t e d  c o m p o u n d s  o f  t h e  s a m e  g e n e r a l ' t y p e  h a v i n g -  . . . . .  
" good  c o n d u c t o r  o f  e l e e t r i c i t  . . . .  ess  o z ~ o ~ t  a n d  B r o e h e  ' " : "  . : . . . . .  .... ~ - ' : .  ~ ~ • ' ~ - v . . . . .  - .... n n r i  ~ " Y" : . . . . . . . . .  : ' ~ r  . . ' -  • . ~ = 4 o r  n m r e  C a t o m s ;  t h e s e  a r e  l e s s -~mpor t a  t i d u s t  . . . . . . .  

' " : . . . . . .  . . . . .  . V " ~¢: the  ~ ' m c h e r - T r o p s c h  p r o c e s s  by  c a t a l y h c  o x l d a t z o n  . - . . - ~ : 
3531~ Vow- Y~'AUGE.~EI~f ~ x N n  W Z X X E ~ X , ~  : 3587. ~OSS - - :  [ N e w  S y n t h e s e s  in  t h e : S 0 1 v e n t  In-  ~ ) '  w~th  nero ,~ ~ . ~ . . . . - , , .  ^~,^.:n...~ . . . : , u  ~, . . . . .  , .  a l l y  a t  t h e  p r e s e n t  t ime ,  s i n c e  t h e ~ a : a v a d a b d t t y  m : : : .  

. [ P r o d u c t i o n  o f  P u r e  C a r h o n ' ~ t  Low 'Temhera ' t ~ r~ . . ] "  . . . .  d u s t r y : ]  ' K u n S t s t o f f e  vol  1 7  19o7  pp 7 9 - 8 0  132-  " | : ~ :  ~ ' ; ~  ~,:~'~=~,=~a~c,,=~:~'::==,~*~,~s, ' ' ~ = * ?  . . . . .  qua~/ t i ty  ' i S  l i m i t e d  H o w e v e r  t h e  ~ d e v e l o p m e n t  o f  
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- " ~ vol .  S 1 9 2 9  p o3~ • ' -  ' ~ - ': R e c e n t  - a ~ o n ~  -,-~ ~-~,-~;.-=.--,: - - :  --~ ~- " -  ~ . . . . 4~ . , . .  : • L : ~ 4L~'waZ0HT, ~:L ~v.- -~ee  a0s .  z ~ a /  ~uz~, ~uz~ " t h e s e  c o m p o u n d s  w i l l  e n c o u r a g e  i n v e s t i g a t i o n  o f  t h e i r  - - 
., , - . ~. . ,o , , .~  , ~ . , = , , = ~ :  ~,~ v r u c e ~ s e ~ : u = a , - s  3 0 2 5  : " ' *'~ - : -  : . " . . . .  

F o r m a t i o n  o f  C ~ n  ~ . . . .  w i t h  t h e  - e n e r a ' i o n  . . . . . . . . . .  . . . .  " . . . .  - - e o m m e r c m l  nses .  T h e  c h i e f  end  p r o d u c t  o f  t h e  p rocess  . u ~ r e u u c e n  ~ e  c a t a l y s t  r o c e e d s :  . . . . s t 0 ~ . u e u r ~  z r o m  w a t e r  gas  a l rec~ . , • - . . . . . : 
-. 0 n l y  to  a d e f i n i t e  poin t ,  b eyond  w h i c h  t h e  ae t lv iPy  o f  t h e  • ox~da tmn o f  C H ~  to MeOH~ m a n u f a c t u b e  o f  ]~IeG1 a h d  : 359! .  ~ AZ'~'Wr~0KT, H . . W . ,  xNe  LA~[BERT, G . I .  C o l o r -  IS, o f  cou r se r  g a s o l i n e ,  Which  c a n  be  p r o d u c e d  m t h e  • 

c a t a l y s t  v i r t u a l l y  ceases  T h e  l i m i t  Was  e s t a b l i s h e d  h v  " B I e B r . f r 0 m  CH~ a n d  t im o x i d a t i o n  Of t h e s e  to ~ IeOH i m e t r i c  ~ I e t hod  f o r  t h e  D e t e r m i n a t i o n '  o f  T h i o p h e n e  f o r m  o f  a n  a p p r o x i m a t e  $0-oc tane  no. f u e l  in  compe t i - -  : .. 
: .  a ;  r e d u c t i o n  in  c o n c e n t r a t i o n  o f  t h e : ] ~  tn , b 0 . ~ , ~  ; : a n d  t h e  m a n u f a c t u r e  o f  MeO~:I " f rom C 0  ' ' : i n  S Y n t h e s i s  G a s .  B u r e a u  o f  M i n e s  R e p t .  Of I n v e s t i -  f inn w i t h  n a t u r a l  p e t r o l e u m  p roduc t s :  o f  e q u i v a l e n t :  
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. .  L L . " ' . . . .  ' :  '* ' ~ ' : ~ " " " " - ' - . i n v e s t i g a t e d  i n c l u d e d  a g i n ~  o f  r e a g e n t  t e m p e r a t u r e  d i c a t e d  t h a t  t h e  i n v e s t m e n t  f o r  a s y n t a e t i e  oi~ p t a n t  m ": 
': . . . . .  " ~ ~ ?~V ' ' : . . . . . .  . ' :  .: . ln f iuen~e  ' o f  o x i d i z i n g  a g e n t s  a n d  i ~ t e r f e r e n e e  d u e  t 0  ~ a p p r o x i m a t e l y  $3 ,000-$3 ,500  pe~" d a i l y  bM. o f  h y d r 0 c a r -  ' 

t he  p r e s e n c e  o f  CS:  C : H~ SH a n d  c l e a n s :  k p r o c e d u r e  bon p r o d n c t s ,  o r  l e s s  t h a n  h a l f  t h e  c o r r e s p o n d i n g  f i g u r e  - 
: :  ' , " : ' ; . . . .  : '  ' w a s  d e r e l o p e d L f o r  C a r r y i n g  o u t  t h e : a n a l y s i s  ' a n d  i t s  : : f o r  t h e G e r n m n  p !an t s .  ; . . . . .  . ."  . . . .  " * 

/3'5~88".3v.Ac~s' W "  =~'~'D R ~ r r s ~ o a - r r ~ ,  5 .  [ S y n t h e t i c  ~ F a t t y  a c i d s  a r e  p r odneed  b y  ox id '~ t ion  o f  uaraf l~ns  ~ a p p l i c a b i l i t y  to s y n t h e s i s  g a s  c o n t a i n i n g  l o w  e o n c e n t r a -  " .qcc  a h ~  90S9 " : : ~:~ 
. '  ~,S *n_~e~na.ny~ A u g e w .  C h e m . ,  voL 2 0 ,  B "1948 : . : f ~ h l  b r o w n  a n a l  a u d  f r o m  s y n t h e t i c :  wax:  w I ( h  a i r '  a t  : " ' o • " . . . . . . . . . . . . . .  : t ions  ( l e s s  t h a n  . % ) o f  o lef ins  w a s  pro3"ed v a h d .  I t  ~,4, ~ o~ ~ ,o~o  . . - :  

• * %ILIS ~x* ~ ocC nu ~ouo . . . . . .  ; ~ . n ~ . S ~  .~ .s . ,  xueo,  I~, I I p .  5 4 7 "  C h e m .  100  ° a n d  1 a r m .  in  p r e s e n c e  o f  a c a t a l y s t  K~ i n04 ,  " iS e i n I m e d  t h a t  a s  l i t t t e  a s  0.0o01 g r a i n  o f  th~ophene  '~ • ' ' ~ '  .... : . . . . . . . . . .  
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3594. W'~_.~ZR, C. [Technique of Oil Synthesis.] ucts of: the Fiseher-Tropsch synthesis. A 
~cu. warmew~r~., voL 15, :1934, pp. 23-24- ~ assumption tO explain the experimental resu 
~cusses liquefaetion of coal and other synthetic preliminary catalytle decomposition of CH~. 

processes for produetion of hyclroearbons, synthelie CO foUowed by polymerization of ~Iw. ~, 

w 

Z~rER~Tm~ ABSTRACTS 4 6 9 ,  

resul ts  i n v o l v e -  ' ~$305. WAz,~.~ng, S. (R. C. G ~ s S  ed.) Bench-Scale 
C ~ C 0 ~ t ~ . F j : . : :  I~ Studies of  the  Fischer-Tropsch Synthesis Over  I r on ,  

of  CH=, or  by rcae t i o~ : -  : :' Nickel, and Nickel-Cobalt Ca ta lys t s .  Bureau  o f  lubricating oils, a n d  liquid fuels f r o m  gases,  involving h igher  ketenes  and fo rma t ion  of  oxYgenate~ :. 

WA.xoz~mx~t, F. free abe_ 1027, 1028. compounds. A react ion mechanism fo r  the Fischer,! : , :  % Digest  of  cer ta in  phases  o f  Japanese  research in the  
s595. w ~ ,  o .o . ,  Se~ram~, F. G., ~-~n AD~S:  ~. ~. C~-CO~C~.+CO; (b) C ~ + C ~ = C O - * C ~ c H = C ~ o .  :,~ il Tropsch syn the s i s  m igh t  be s follows: ( a ~  ": ~!field of  synthet ic  liquid fuel.  T h e  potentiali t ies of  Ni  

Composition o f  Flscher-Tropsch (Cobalt  Cata lys t )  [,-[-CO; (d )  ~ subst i tute  for  Co for  the  synthests of hydrocarbons  Diesel FueL Ind.  Eng. Chem., vol. 43, No. 5, 1951, pp. (e) C~CH~-~-C=O~CI=~=C£ CH,-[-.CI~ :~ ~s a 
~rom CO and  ~ were  i nves t i ga t ed .  Extended e .x~r i -  

1117-1119. =C=O-~CH~CH=CH-~O=O->CH=OH=CH"+CO" ' :~ : inputs w e r e  carr ied out  to de termine  the durabi I i ty  of  
Sample of  diesel fuel  p repa red  b y  the  German  mod- .... i ~ 3600. W.~nz,% T . E .  Inspect ion of  Hydrogena t ion  a h ~  :! Fe catalysts ,  to s tudy the yield and quality of  the  prod-  

ification of  t he  ~ischer-Tropsch process,  uSing a Co • Ftscher-Tropsch P lan ts  in Wes te rn  Ge rmany  D u r i ~  ' 
~ t a ! y s ~  was  ~ a c t i o n a t e d  and  ana lyzed  by use Of r e -  Spept~'~b~raln94~; , ; . . . . .  ~ e e l  199. -: : :": .  ;stitute fo r  CO catalysts in the  hydrocarbon synthesis .  zrae~ometrie an d  spoetrographic methods .  The  Sample  B ~O~16F..in~l~ e~-Pt" $2, 1945, 28 p~.~; ' ;  ) ~uctS, and  to evaluate  Fe  ca ta lys ts  as  a potent ia l  sub-  

~be expe~rimental procedure and  the  operat ing da t a  a r e  
General s u r v e y  o f  plants  and processes  largely eo~, : !  .::::; contained about  2~'~ of  oxygsnated  r"a ter in l ,  which was  ered in other  repor t s  a l ready a b s ~ a c t e d .  . ~ ~=,::!' )resented in eonsiderable detail .  

• res0moved by perco la t ing  the s a m p l e t h r 0 u g h  silica gel. W - ~ A ~ . ~ ,  S .  Synthesis 0f  Benztne by Cata ly t ic  
gaL of the  percola te  was  f r ac t iona ted  a t  reduced  3601. ~ .  Fac to r s  Z 

pressure, and  :177 0.5% f rae t ioas  w e r e  collected. T h e  Influencing Es t ab l i shmen t  of.a~::~i~: ~"~ Reductiou of  Carbon Monoxide a t  Atmospheric  P res -  
' sure. VI.  Consumption Of  Carbon Monoxide in: densi ty,  refract ive-indexes,  B r  n u m b e r ,  and r e t a k e  Wes te rn  Canada. V"j~ ~ Pass ing Through Catalyst  Layer .  ~oe abs. 3612. 

number  were  de te rmined  on each f r ac t i on  and the  in- . PaPer  p resen ted  a t  t he  3d a n n u a l  meet ing  of ~ e " '  ? 
i 3 6 0 6 ;  WATA.N'ABE, S . ,  A*WD MoRIKAWA, K. Dete rmina-  f l a r ed  spect ra  on seleetsd f rae t lens .  The  approximate  Chemical I n s t i t u t e  of  Canada. T h e  s i tuat ion regard." •~ i~i! fion of  the  Aetivity of Cata lys ts  Which Accelerata the  

- e°mpos i t ion  of  the  fuel  was  as  fol lows,  in % : Oxygen.  ~{~i~ i !  : ~ a  : d d  s ! ! ! u i  Benzine Synthests F rom Carben  Monoxide and  H y .  
a ted campounds, 2 ;  =-type oleflns,  LY; internal- type ~em:ncLS~fPc~r°aleU~thn~sLrer ~ ::) ~' drogen a t  Ord inary  Pressure.  Your. Soc. Chem.  I nd .  olefins, 8:5; paraffins, 88. Engine  tes ts  on several  of  

. the f r a c t i ons  indica ted  ra t ings  h i g h e r  t h a n  cetane,  " P sing methods t h a t  m i g h t  conc . = ~• (Yapan),  vol 36,1933, B p..'2+26 • Brennstoff-Chem., 
ably be used for the. production Of petroleum su~e~-: : ! ~: vol. 14, :1933, p 391. ': ' 

ts invol~es- ' 

etlo~ : 
~nated. ~ Mines Inf .  Circ. 7611, 1951, 26 pp. 
Seher,!: ,: postulated a : (a)~ ..: 

~ 0 "  ':,~ 

Synthetic Liquid-Fuel  Indus t ry  in 
Canadian Chem. Process Ind., vol. 31, 1947, p. 644. ' 

: ,  , . : 

~ j 

i] .eaough to c 
: suddenly• 
• is determined i 

i. carbons 
!': is t h a t t  
!" the t empera tu re  a t  which 

location of  the m a x i m u m  point  of  the  curve of  ga s  con- 
t ract ion versus  t empera tu re  of  reduction, a g r ea t e r  
act tv i ty  being associated w i t h  a lower  t e m p e r a t u r e  
value• The  Co catalyst ,  containing Cu, p repared  f r o m  
the carbonate  gave  an opt imum reduction t empera tu re  
of 2600--300 ° and tha t  p r e p a r e d  f rom the n i t r a t e  one of  
190°-200 °. The  tempera ture  r ise dur ing  synthesis ,  i f  

t oo  great ,  m a y  adverse ly  affect t he  act iv i ty  of  t h e  
catalyst .  . .  
3609. ---------. Synthesis of  Benz ine  (Gasoline) F r o m  

Carbon Monoxide by  Catalytic Reduction a t  Atmos-  
pherfc Pressure  I I L  Influence of  the Gas Velocity. 
Your. Soc. Chem• Iud.  ( J a p a n ) ,  v01. 38, 1935, B, pp: 
70--73 ; Chem• Abs., voL 29, 1935, p. 3495. 
Yields of  gasoline and wa t e r  pe r  1. of  gas  d e c r e a s e d  

with an  increase in gas velocity f rom 0.82 to 2.46 1. Per  
hr., a t  a temPera ture  of 197 °, C0 :  H : = 3 3 . I :  64.7 and  
1.33 gin. of. ca ta lys t  ( C o : C u : T h O = = 9 : l : 2 ) .  A t v e =  : :: : 
locities up to 1.13 1 Per hr., the r a t e  of  gas contract ion 
and the yields of H:0 ,  CO.-, and gaseous hydrocarbons  : 
became constant,  whereas  the gasoline yield continued 
to decrease.  The  opt imum gas velocity which .seemed . 
to depend upon the act ivi ty  of  the eatalys¢, was  found 

showing the  need f o r  a s t andard ized  method of r a t in~  turps 2 bas ic  m e t h  • to be 1.1 1. pe r  hr.  for  1 gin. of catalyst~ H ighe r  gas  
~iesel  fuel components  tha t  h a v e  a ee tane  number of  -" • ~ __ ods d~rect hydro enat ion an Several  cata lysts ,  the composition of which is no t  more than 100 • " uroearo0n svntne~;~ ^: ' -  - . .  g d by- velocities resulted in an  increased density of the prod- - : 

3596 WArn) S G Coal I t s  Const i tut ion and Utiliza- 1, including bi tumen,  and coal. T h e r e  is  uncertainty i: specified, we re  invest igated for  the i r  uti l i ty in the  ben- s l ight ly  by changes in t h e  gas velocity but cons ide rab ly  . '  :: : 
• , : . = • . " ot~on.to 3 tYt~es ofr.~w"n~a~°r~s~lU?:dur~a~ thaelrasapPhP~; : uct. The  catalyt ic  react ion Was influenced only ve ry  

: : :  F i r s t  Wes tmau  Memoria l  Process Ind.,  voL 31, 1947, pp 6 2 6 = . 6 3 6 t i o n  as a Chemical  R a w  Material.Lecture. -Includes :discus " C a n a d i a n  Chem. _ : t°~ke~;m~ e~c~dq ~r ~!~°~ii~n p a t  present  regarding,  several, la ;fannact°ring ~heth::tabllshmen t s h o u l d  be .... (abs: 3399 and 3400).certainZlneways;Synthesis'First'fixed temperaturestheTheirspeedThe ca ta lys t  is heated c a r e f u l l y e f f i c i e n c y ° f  reactiOnby a methodwaSwasdetermineddeterminedof F. Thorenin at2. : portedbY3610.oxidetemperature~.withby Means5 refSsYnthesisChangeS'of. Catalytic ~f'ExperimentaIBenzine F r o m "  Reduction: datacarbOnat Atmus--areM°n':re" : :: : . . . . . . . . :  : - : 

sin.us.of the f .orma~on a n d  composit ion of eoa~ ther-" : : : 3 6 n 2 1  ~ ~ -  . - • s try;  : . . . . .  .: -: with: t h e  react ion ga s  in a closed gl~tss vessei  provided pheric  Pressure.  IV.  Influence of  the MiXing Rat io  : 
~nc;~ec°~mn~I~m~S'ti°.n,~aeti°n of-so!vents,  action of'?chem. :. Cbem and" ~ e t ~ e u o m  Subshtu.tes in Canada; withaHgmanometerandthetemperatm.eandpressure 
~ , , ~ - ~ - o ~ - ~ ;  m. emo~.s of u t i l i z ing 'an  d processin~ coal ~ En . . . . . . .  ~, r01. 2~, 194~, p, :1857: ~ : ;= ~ are rea~I off a t  shor t  intervals;  The  speed of react ion is  : Ind°f Carbon(yapan)MOnoxidevol 3sand:193 "~Hvdrogen'B ,~n Y0ur.o Soc• Chem. 
~ - ~ : , ~  eompm~e gas~fieatiou, coal hydrogenation.~Pott .  ' S . , i~ ;~ePerp~se~:  a t  the  meeting of  the  Chemieal In: ] of e0nrse no t  accurately determined but i t  is elo* :~ - .  ' " . . . . . .  " ~ .  3.$--331" Chem " " :  
~roene process, Fiscber-Tropsch synthes is  :nrocess : : : -"~  • . • Discusses the proeessin enough to determine a t : w h a t  tempera ture  i t  chart e s :  : ,xos., vol: 29, 1935, p• 6401. : : • ' . " ' :  . : 
and '  direct ut i l izat ion Of e0M - a o  - ~  . . . . . .  ~ . , -:~mt~ mlglit be used for  ~h~... . . . . . .  g. methods : ] Second the ac t iv i ty  Of the various ca ta lygts  Rat io  H : :  CO Wus va r i ed  from 0 97=1 tO 0 96 : 1 The  ' 
m a t e r i a l  Bibl io~raplw with "yg ~. ~ '~ ~,,~mteat r a w  substithtes. The  na tu ra l  ~ producer.on, of  petroleum " . . . . . . . . . . .  : on tim basis of  the yields in liquid hydro :  exper imental  d a t a  a re  reported: When CO is p resen t  ' :: : ~ : : 
3597 W~0z,',- C o :~_~.~ k.-~_ r e ~  . ~uatedatiL2.Ytrillionen'-~re~:em,~tbertai ses t i~  carbons obtained with them. The~conelusien reached  Your Cho~:' ~ i ~ " - - - ~ ' u a u c u o n  Or Oils F rom Coal. of  22.8 yr: a t  the  n-,~¢,~,~-:~Z "~'-'gn ~o msc  a minimum, in exces S of  the opt imum rat io of CO : H = = I  : 2 ,  the ;: 

that  the  efficiency of a ca ta lys t  is higher  tim lower  production of gaseous olefins and CO, is accelerated,:  ' : r 1937,pp:i_:~l: .v~oi:~m4~O¢. SOUth Africa,  v°!- 38, - y r .  w i t h a s y n t h e s ~ p ~ , ~ o ~ e o 5  consu rap t ion0 r  16.1 : . is . . . .  
vo l  31 1937 ~ "S~?'~:7~°o~PP;~ 342-34 '  ; Chore• Abs., There '  also is enough coal in ~ e ~ s ~  ° ' ' p e r  ~ y  capacity: . . . . . .  . the Catalyst a t ta ins  the max1- but  t h a t  of  gaseous paraffins is r e t a r d e d .  When. a n  • 
Con_^~ ~ , : .  , . ~ . .  o-,  .L~O~, p, i4752: : ~ . . : . 'h FischerrTr0Psch p l an t  of 3n , ~ e r a  , a n a a a  to supply ' .  : :- mum- react ion ve loc i ty  ' : :  . . . . . .  : excess of H= is present, tl~e reverse  is t he  case. The  oil :~: 

}a~ R :]~-~°~a-°r coal  into otis r e q u i r e s ' 2 0 p e r a t i o n s  . . . .  : f o r  2,000 yi :  _Coal bYdro.~en,~t~ ~ , : p e r  a a y c a p a c i t y  : : 3607: "~VXTANABE, S., ,~,IORIKAWA," K:," ~.ND IG.~.WA: S;  production i s  increased With increasing. CO concentra-: : 
: t i e n .  A theoretical  explanat ion of t h e  r eac t ion  meeh~ ~ : 

, , : . . . . . .  u~ m momcule  size f rom m o r e  than o arm +.:' neas ive  a met imd ~,~ h~ ,,~='~ ,'-' ~:'• "': ~ - s ~ a e r e a  too ex-: sYnthesis of Benzine (GaSOl ine)From Carbon M 0 n -  : anism: is attempted~ Dilut ion:of  the r a w  gas W i t h  N~ : : 
- - , ~  ~, - - . . . . .  ~vu m L a n a a a  unless  the equip- 100"400, and (b) the  H~: C ra t io  must~be increased m e n t  couhl be sire lifled b o x i d e  by  Means of Catalyt ic  Reduction a t  Atmos-  " : increased gaseous oleflas and C0= and decreased the  : 

f o r  coal ~rom 0•65 to 1.90 and for  t a r  f r o m  low tem~e-~- : The  deposits o f  t u l s a - - "  T t h e  use of  h igher  pressures ~ . . . . .  pherie P ressu re . .  I M e t h o d s  o f  Synthes is  and A n -  oil production owin~ to lowerinr- of Lh 
" . . . . .  • uus m alysis~• Your• Sop. chem.  Ind .  (Japan): :vol .  37, 193~, ":of o n  ~ ? e par t ia  ! p r e s s u r e  . : .  : : .  : a m r e  carbonization" f r o m  1 ~-~ e,  3 n ,  ~ • " ~ ~ r 3 ~ western C l n a d  t contalnln : t "  ~ • .~ "w -~ * . ~ -  ~-o.no mis  3 °0'000,000 bbL of bi tumens w g 

: ~ypes of OPera t toa  s m a y  be used' , :  ( 1 T  ~n~hn,,~4.~;n,~ : pet" day  hvdro~- -+ ;~ - .  , - '~0uld SupPlY a 30,000 bbl . B, pp• 142-146 ;Chem.  Abs., rot.  23 1934 p 5643. 36,'~":" ~.'" .~  - : ~.. ~ . .  . - 
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Tropsch synthesis. E " c~er- ge  between 1 ,4 .4  ( a t  563 °) ~ na ~- o ? ,~  oa.~ o,, ~..~ 
CH=C0 l a t h e  nresen~,~ ,x~er~ ~m. eats  : d e t e r a d n e d  tha t  . agree  over the ent i re  r ange  ',~'~-Z%~;2-~"~.2~:~-~ "% " - " 

k - -~ ~ - ~  react~ 0n  a C o - T h 0  ' .  low h .  ~ . ~ ~,,,~a~a.tyo) wl~n t h e z o t - :  :i teselguhr ca ta lys t  a t  ')00 ° to "~qeld ~ - ~  . . . . . . .  ~ in~, formula, winch was  derived ~ o - ~" ~ u c a c u o a S  ann  " "lth t h e  aid of spe- 
.xygenated campounds, which  a r e  simi;nr.  +~ + ~  ...^.~ : mile hea t  da ta :  ~ R T  l n . . K p = A F o = : : 1 1 . ~ , ~ . . . ~ n a  , r~ne  

. : - : - : :  -~ ~-~ ~Lv~- ",'-o.oo30o ~÷o:oooooo31 ~ - 1 7 . ~  T. - V  '~'-':- - ' - °  . . . . .  i 

~ • . . . . . . . . . . .  : : '  ..... " . ,  ( . i  . - i  I .  t 

! ;~  reported fm 
i:~'~(1) 107Q (2) i97 ° and'O03 ° and (3) 197 ° and ">)S ° , . . . . . . . . . . . . . . . . .  
#~ with 3 ' ) 9 ~  CO and 63S 7~ ~ . . . .  . - -~ . . ,  ~u,~u~o, pp uDY-u,± uaem.  Aes. v01.43 1949 p. 2406. • - " ~:~: . -" / ,  • 70 z=~= m um raw gas for  ~ . )  • . . ! . ' .  ' 
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