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to the sum of the thermal values of the raw materials 
used and of the heat and power consumed. It is ap- 
parent that complete conversion of coal to gas in a 
water-gas  plant, which has  had  some application in 
the  United States, must  be the rmal ly  more efficient 
t h a n  the separate  production o f  coal g a s  and  w a t e r  
gas .  I t  m a y  be calculated t ha t  the  advan tage  is about  
12%. The  Fuel  Research Station, by  adopting a spe- 
cial-cycle, has  gasified bi tuminous aud sub-bltuminous 
coa l s  in a water-gas  genera tor  a t  a thermal  efficiency 
o f  64%. Da ta  are  given for  several  processes, r~he 
Tully,  Humphreys-Glasgow ( the rma l  efficiency 57% 
inc tuding  the  fuel for  s team ra is ing) ,  Tracers-Clark,  
and  Broadhead :(62% exeluding power  a n d  s t eam)  
:processes exemplify the type of combination carboniza- 
t ion and watsr -gas  plant .  The German  processes f o r  
complete  gasification have received more intensive de- 
velopment  for  3 reasons:  To uti l ize brown coal, to 
l~roduce CO: H:- mixtures for  synthesis gns, and to 

] ever  the H_. :C0 ratio. At: a h igher  temperature 
however,  the  CH~ content wou ld  be maintained an~ with less t h a n  2% aromat ics .  The  gaseous p roduc t  
cata lys t  ac t iv i ty  preserved 0nly by  increasing the Workl from t h e r m a l  cracking contained only a smal l  pro- 
ing pressure.  Care nmst be  t aken  to prevent  deterI~ ,~rtton of  H : :  the  olefins, "which increased f r o m  57% 
oration of  the  catalyst by s u r f a c e  overheating and z;a~ ~70° to 6 3 ~  a t  635 °, conmsted" mainly of  C,E[~ and  
bringing on reaction : ~ wi th  a smal le r  proport ion of C,H~ and a ve*T 

2C0~-CO:-}-C. small a m o u n t  of butadiene.-  Wi th  a catalyst  of mixed 
Thedepos i t i 0n  of C can be suppressed by using a h ~Iumina and  silica, the yield of  gas increased and  the  
~a:: ~ u  rat io,  which favors  reac t ion  ~1)~ To o b t a ~ ' i / ~  nature o f  t he  products  was  noticeably affected. Tbe  
a ra t io  of 3 : 1, i t  may be neces sa ry  to t rea t  pa r t  ~ I  gasoline hurl a lower oledn content  and a h igher  con- 
the w a t e r  gas  with s team tent of both a romat ic  and sa tura ted  hydrocarbons.  

H:-}-C0+I=G-0~---CO~-{-2H~ ( ~  The gas conta ined a g rea t e r  proportion of  H , ;  the  
proportion o f  total  olefins w a s  not great ly  changed,  

and to r emove  the CO.. by wash ing  under  pressure, t h ~  but the ca t a lys t  favored  the produetion of CaH~ and 
increasing the  H,  content of  t h e  original g a s  to t l ~ . ~ |  0 J ~  in place of C.-H,, and the  format ion of  bu tad iena  
desired figure. Ni catalysts h a v e  been developed t b ' a t ~  Was completely suppressed. 
can bc operated a t  a high spoce velocity and tha t  h a v e ~ I  1771. Kx,XOT0X, G. L. ,  BEzaz, R. A., POLL~X, M, H.,  A.~n 
an initial ac t iv i ty  many  t imes  g r ea t e r  than is neces2 .~ |  . S~t~z~r, W. R.  " Ent ropy o f  Adsorbed MoleCules. 
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Fe and  Mo~N. T h e  da t a  f o r  both c a t a l y s t s  suppo r t  
the kinet ic  equut ion suggested hy  Temkin  and  Pyzhev ,  
the  va lue  of  g for  both ca t a ly s t s  is  0.5. The  a p p a r e n t  
ac t iva t ion  ene rgy  of NH,  decomposi t ion on Mo ca t a ly s t  
as  ca leu la ted  f rom the  syn thes i s  r a t e  is  42.5 keaL 
per  tool. T h e  NH, synthes is  on F e  ~nd Mo is  consid- 
e red  to h a v e  the  same mechan i sm.  
1774. -]~e.~zs, F.  Separat ion of  Cata lys ts  f r o m  Hydro -  

genat ion  Reaction Mixtures .  Ind .  Eng. Chem.,  anal .  
ed., col.  16, 1944, p. 637; Chem. i b s . ,  eel, 39, !945, 
p. 3. 
A fi l ter  aid,  such as  Dica l i te  4200, is used  wi th  a 

Biichuer funne l  to give a c l ea r  f i l trate.  
1775. KIRXnY, W . A .  Oil F r o m  Coal in  J apan .  Fuel ,  

col. °-3, 1944, pp. 32-33. 
Notes o n  recen t  deve lopments  .in fue l  technology. : ,  

~ d v a n c e s  in Catalysis,  Academic  Press,  Inc . ,  N e w :  m a k e  use of  industrial 0:: They  fal l  into 3 classes:  
:- ( a )  Those tha t  involve heat ing by the  recirculat ion of  
: : ho t  gases,  for  example,  Pintsch-Hillebrand, Koppers.  

and  Wintershall-Schmalfeld, which gasi fy  brown coa i  
a t  an  over-all thermal  efficicney of  50%;  ( b )  those 
t h a t  involve an externally hea ted  react ion chamber ,  
:for example, Holler, Ahrens  (78.2% efficiency), 
Strache,  and Didier-Bubtag (68.7% efficiency), h a v e  

1775a. K~nxPAraxo~=, W .  J .  Nickel  Sulfide Catalysts .  :: 

York, col. 3, 1951, pp~ 329-339.  -:: " 
A n u m b e r  Of react ions ca ta lyzed  by Ni sulfide a r e  

given and  t he  conditions u n d e r  wh ich  Ni sulfide acts 
as  c a t a l y s t . a r e  mentioned. The  2 Ni sulfides, Nh~.  
and NiS, which  can e x i s t  u n d e r  conditions preva i l ing  
in some ca ta ly t ic  systems,  a r e  ca ta lys ts  for  some reac- . 

rSearYt~OnsCa~ry:heemnain,reactions to equilibrium. The~'~:,:l Jour. Am, Chem. Soc., col. 72, 1950, pp. 1£75-1731; 
knowled . . . . . .  ~een su~Jec~e~ on.close study, aud th~7~i~ | Chain: Abs., col. 44, 1950, p: 62o-8. 

g= ~v-~ctea ~s oeing appned  to the control ~f,:'.<| * ' , ' *^ -~ t i a l  hea ts  of adsor  t i0n of N- and 0.~ ou T i n  
the.  react ion on a larger  scale looking tOwards t l i R A ' ~ :  " ~ " ~ ' = ~  ": . . .P .  . ,  l ' - e ~ o  ~- ~ , ~  
deve lopmen t  of  a nilot ~ lan t  to o,}e..~x _.. ;^_ were de te rminea  calorime~rlcany a~ ,o . ,  , ~ . :  ~?~ 
proved conditions: ~ ~ "~L? . . . .  ~ m~:9~; |  ~ i0 ,  used in  both cases was  a sample of ana t a se  ~ ' i tu  
1768 Cont, ol Of Chemica l  Reach0n ~,~ ~ a B r u n a u e r  E m m e t t  a n d  Tel ler  (abs. 3891 surzace 

" -'--L--~: ' s on  K~'~ ~ - ,~-  of 1 3 9  m-" ne t  ~m'  The  m a - n i t u d e  of  the  hea t  
i n a r t g e ~ c a ~ : ~ G ~  Times, col: 51, 1947, pp. 369-372~::.~:~ in'both cases  ind]cate~s t 'hat the  ad~sorption is v a n  der '  

. . . . . . . . .  ~,,s. ,  ~ommun. ann  ~spts . ,  t~ommun. 315 ~ 
Gas World,  col. 126, 1947, pp. 77,°,-786, 808; col. 127 ~ 
PP. 93-93; Chem. Abs., col. 41, 1947, p. 7 0 1 5 . . ~  ~ 
A presenta t ion Of the principles of  the fiuidized t e ~  ~ 

nique and a review o f  its deve inpmen t  in the flelds'.o~ ~ 
pe t ro leum refining I hydrocarbon: synthesis: and eoa! $~_ : 
gasification. Several advan t ages  a re  evident:  (1J ~ }  
The constant  uniformity of t e m p e r a t u r e  control obtain. ~-|_. 
able ;~. (2) the  elimination Of undes i rable  h0t-Spots ir ~|~ 
catalyzed react ions by the rap id  mix ing  and turbulenc~ ~|~ 
of part icles ; (3) the ach ievement  a t  h igh  efficiency bt ~ !  

Inst .  Gas. Eng., Commun. and  Rspts.,  Commun. 315, Waals in nu ture .  The  ini t ial  increments  of N= showed tions also cata lyzed by meta l l ic  Ni and  fo r  o ther  r e n t -  
h a d  industr ial  success as a flexible means  of  mak ing  Gas World,  col. 126, 1947, pp. 77,°,-786, 808; col. 12~ adsorpt ion approximate ly  1 kcal. pe r  reel. t ions n o t  ye t  found t o  be ca ta lyzed  by t he  meta l .  E X -  ' 

: synthesis  gas at  a C0:  H: rat io of  2)  ; (e) those t h a t  pp. 93-98; Chem. Abs,  col. 41, 194~7, p. 7 0 1 5 . . ~  h heat  of  . higher t han  t he  init ial  0.- values.  The  pa r t i a l  molal  p lanat ions  of  this behav ior  in t e rms  of bond theory 
involve t h e  u s e  of 0~, for  example ,  Wink le r :  (77% : A presenta t ion Of the principles of  the fiuidized t e ~  entropy of  t he  adsorbed gas  was  determined f r o m  ex- or Bri l louin zones can  be expected  in  the nea r  fu ture .  
excludin'g]process nas0"prooablypr°ducti°n)'reachedLUrgi'Drawethe peak  (62.2%,of efficiencythis nique and a review o f  its deve inpmen t  in the flelds~.o~ ~ ~erimental d a t a  for both N~ and  O.- adsorbed on C black  ' 19 refs .  a r e  g iven . .  : 

• unde r  present  operating conditions),  Thvssen-Gal0czy : pe t ro leum refining I hydrocarbon: synthesis: and eoa! : and Ti0. .  ( ana fase ) .  a t  78:5 ° K .  T h e  resul ts  show 1776. Kr~scn~nnn,  L.  [ W a t e r - G a s  Equi l ibr ium in 
(80% including O.- production).  ']?he special advance  gasification. Several advan t ages  a re  evident:  (1} ~hat the pa r t i a l  molal e n t r o p y  Of the adsorbed gas  is : Homogeneous  and Heterogeneous  Renctions.]  Chem. 

o f  this  las t  group has been brought  about  by the  Use of  The constant  uniformity of t e m p e r a t u r e  control obtain, less than t he  pa r t i a l  molal  en t ropy of the bulk 3-dimen~ Tech~ co l .  1S, 1945, pp. 52-50: . . , 
: - " O~:made ~lvailabie~from synthetic NH,  p l a n t s .  If O: • - able ;~. (2) the  elimination Of undes i rable  h0t-spots ir : -sional l iqu id  or  sol d phasesi a t -coverages  l ess : than  a ~ . . . .  (~ral~bic methods :a re  used fo r .de te rmin ing  the  wa te r :  ~ =: 

mono layer ,  as:defined by B. E.  T. v~, f o r  all  the  sys- gas equi l ibr ium ( 1 )  fo r  eons thn t  C conte~it, (2) f o r '  : 
terns invest igated A t  coverages greater  t h a n a  moan-  cons tant  0-  content, and  (3)  for  interact ion o f  t he  ga s  :: 

w e r e  m a d e  specially for the purpose, the cost w o u l d  
!i . b e  much higher .  The  development of  a fa i r ly  cheap • . 
. . . .  O:. p l an t  for  application in the  gas  indus t ry  is one of  .h~gh ra tes  of .heat t ransfer  (4)  the high reaettor ~ l ~  :. layer, the  p a r t i a l  mo la l  en t ropy approaches  t h e  en- " wi th  Fe  and  F e  o x i d e s .  . . 

the  pressing p r o b l e m s .  ; . - :  ~. ra te  s. ,obtainable because of t he  l a rge  Surface ~avatl i , . ~ i  ::'tropy~ of the  3-dintensional l iquid or solid. T h e  en t ropy  • IZlRSC~r, P . H .  SOC abs.  3057, 3059. ' : 
1767 Synthesis Of Methane G a s  World ~ol : able , ' the  Scrubbing action Of gases  in reducing proted ~ : ! i T e q u i r e m e n t s  ~of tbe B. E .  T .  theory a r e  sbown to be . . . .  t~S~IAxowsKx,  G B: See abs. 1419, 3336. : 

1~2 ~ ' ~ ' ,  pp 196-200209 G a s  Tithes v 1 o; ': ' " ' t i re  layers  and  the maintenance  of  deep reaction be ~ ~ .: ~ihcompatible:'with ex-perimentar:evidence a t  coverages 
: " 1945 pp '1~-~ "-Chem '~bs ;col 3 9 1 9 4 5  o .2421O~Supp.; under uni form conditions ; and  (5)  the  convenient ;e~,  ~ . . . . . . . .  . . . . .  ' . ~ , - :  less than  a monolayer  . . . .  : . 1777. KI~A, G.:  Catalyst: fo r  Preduct i0n  o f  Synthet ic  i 

Review of research and a discussion of  the reactions = ~  ~ec a b s  4 ~ ,  a~o, ~53,  1466, 9 * ~ : ~ ;  ~ . . . . .  .... K I ~ z ,  K A Sco abs: i192, 1193, 1193a. - .Gasoliue.  Sour. F u e l  Soc .  'JaPan,  col. 16, !937, 'pp.  : 
, : " i::tnvolved in synthesizing CH, f rom wa te r  gas and  the ~ ~r . . . . . .  . ' . .  ~ ~ . . . . . . .  . 1 4 6 7 , 3 1 8 ~ i i : ~ . . 1 7 7 1 a .  K x ~ , K . A . , B A s A x ,  N . G . , A ~ o L A ~ x R I ,  A "  Ad" : . 4971-511,Technol., in  English,v01. 23, 1937, pp'p. 60-:62;362A; BritishJ°Ur" Inst.chem.t~etrol.5~b. s ' '  
: : a p p l i c a t i o n  of  these reactions ' : to the  product ion  of  ~--~. . .~ . . . . . .  N . . . .  T Adsorpt ton  of Hydrogen hY~!~i ! , .~ : - i e  ~ sorprion of  Hydrogen and of  Carbon Monox ideon  a n 1937, B, p. 1005 ; Chem. Abs:; col. 31, 1937, p. 685 . 

. : : : e l f^gas :  W ! t h a  high H,  ! C ° ra t io  and when the  main  ._ ': a Z ~ n c  Oxide-Chromiun). Oxide  Ca t a ly s t  T r a n ~ ;  i: ~...,::Iron,C0buer-Magnesia C a t a l y s t .  ; loun SOL, Ind .  Re- 

cheap.method of  movement  of l a rge  quanti t ies Of solida 

. . . .  o ~ . react ion a t  a l o w  tempera ture  and atmospheric  p r e s - .  :Fa raday .So t .  vol . -7,  1931~ pp: 654-661;Chem.  A b ~  
su re  is : . ~ ~ " coL 26, 1932, p. 3 5 5 . .  ~ . . . . .  : : : . '  : ~  " : . ~  

. . . . .  CO+3H~-CH,+H. .O,  . (1) ,  • Adsorption of  H., on a z n o - c r 2 0 ,  catalyst  w~J 
:. ~ e  water-gas-shif t  reaction mus t  be Satisfied : • " studied a t  - -80  °, 0 ~ and: 100% 3 types  of  adsorpti0t[ 

. " , probably occur , 1 a t  10w t e m p e r a t u r e  involving a:M 
,: C0+H- .0~CO~+H, .  • " ; (4) ene rgy  of  activation,  another  a t  higher~ temperatur, 

: ~ . .  : : I f  the  H~: CO ra t io  is reduced react ion (4): becomes involving a high energy of ac t i va t i on  bu t  not leadh 
: " • : more  e f fec t ive  and more  CO.. appears  in the  :final gas  to t h e  reduction Of the catalyst ,  and  :a 3d  a t  high t ~  

• - : When  the ra t io  reaches Unity, the  react ion iS : . . . . . .  .. perature,  leading to'reduction of  t he  ea tu lYst . :  
: : 7 : : .  - : i 2C0+2H,~.~CH,-~-CO,: : i : ; (2) . . . ~ee abs: 4~0, 1144, i145. ' :' ::.i'~ ~ 

' T h e  effect of  increase  of t empera tu re  is to f avo r  the  1 7 7 0 .  KINflMAN, F. E. T., ANn C~w~ZY, C: M. C ~  
: : wa te r -gas  reaction~ (4) a t  a high ra t io  and  t h e  CH, ing of  Middle Oil:From the  Flscher :Tropsch Pro, 

. . . .  : r e a c t i o n  (1) a t  a low rat io  A ~ constant  CO~: CH~ Pet ro leum (London); 'vol  9 1 9 ~ 6 ,  pp 126-128; C6[~ 
• ' • " ra t io  independent  of the H~. : C0 r a t i o  is suggested a t  . Abs ,  c o l  40, 19~t6, p 5903 " ::J~ 

" ' :, : : d t empora ture  of  about  760 ° C: :. The  effect of p ressure  ' E "  e r lmenf  '-~ : u : t  ~- " o : : . . xp s were,carr ied ou t  on the  the rma l  p o 25 arm.  is nil a t  300 but  reduces t h e  effect of  " ing:of  the  middle 0Ii, . . . .  
.:c 

. _ fract ion, i  boil ing ~ a t  2 0 0 ° ~  
" ~ increas ing ten~porature. At: 300 ° and  1 a tm. ,  the  per- . zrom ~'ischer-Tropech:product,  Using: a ve~tical, el~ 

centage  of  CH, obtainable in the  d~T C0.--free gas  r ises  tr ically heated ,  Pyrex  tube With ?~d a 35-ml. reaction s~ f r o m  83 to 98% as  the H~: CO ra t io  falls f rom 3:  1. The  cracking tempera ture  va r i ed  f rom '570°-635~;3~ 
: " " W i t h  increase-of  tempera ture  the  % of  CH, fa l ls  Until throughput  f r o m  46-110 gin. pe r  h r . ,  and  ~r 

_ .  s t han  10% a t  700 ~ a gas  containing 50% OH, 
: ' ~ p b t a i n e d : a t  ~00 ° when the  pressure  is~l a rm  and  througl 

. : ' :  7b~J ° when: the  pressure is 25 a tm  I n  operat ing a ~, w x m  a yield 0f 
, : ~ techn ica l  PrOcess a s suming  the :use of  a catalyst :  ae- ~ the  o i l  boiling abo 

• :t'~ve enough tu bring react ions  (1) and  (4) tu c0mple- ~ of  gasoi ine to 2( 
' ~ti0n a t  a high space velocity, the  most  favorable  con- 

' 0itions for  obtaining a gas of  h igh  CEh content  would  
be low t empera tu re  and a tmospher ic  pressure  wha t -  

~ ; - ~ r ~ ' F ~  ~ . , ~ . : ,  : . .  : • . . : :  

t i m e f r o m  36-10 See. At  635 ° a n d  a [gh~u~'*, 
90 gin. pe r  hr. ,  the to ta l  yield o f  l iquid product :w~ 
07.6 wt .  % of the  original oil, w i t h  a yield Of gas o~  
to 200° of 20.4%. Recycling tl boiling above 2~ 

:gave a tota l  y i e l d  of:  37.8% o f  gasol ine to 200°~'!! 
No. 130, a u d a  yield of gas of  39.8~:I. pe r  i00 gm,'~ 
r aw  mater ia l .  ~ne  gasoline to 170 ° h a d  a Br  numhi 
0£148,  and  contained approxhna te ly  8 0 - 9 0 ~  olefl~ 

: j  

~r°n:-~°,PvP~eAr~'~lagnes~nn ~¢~ le  1Q~I ~ -  243-045 • FUr the r  discussion is p r e sen t ed  on the su i tabi l ide  s i 
~a r c~  ~ n u ! a j ,  v0.. ~v~, =.~.i-_~^ ~ , . ~ " .  " ' ~e  a i ~ e r e n t  t rues  of  ca ta lys t s  used in  the  p roduc t ion  
uuim e t i n d  vol 67 195z p ~ v v  . . . . . .  ~ ' = ' "  "~-  " " o c a t  ~ ' • ": ' • ch :: of s nthet,e gasohne ,n the Fischer process. C -: 
Adsorption of I-]h and C0 on a FlScher~.Tro.ps :~.: y l `  ' ~ . + ~  ~n~nln~Iv Th0. und Ua0, ~ 

~een 997 and 249 °. 'The results show that Synthesis ~ glve.gooa ymLus, ~C y~=a%, t~eS=car~e~"~nerea.~d ,-~ 
hydrocarbons is real/zed by •chemical adsorption, to ~ ,z pumice ~ u~ ~ • - 
order for the synthesis to occur under the best con- yields are given by the addition of sucrose which in- 

Itlons, it is ess~ntlal that chemical ads0rptiou Of CO : creases the porosity by decompositi0n'of Co(NO,), at 
~ould exceed tha t  of  H: . . : . : ~  . ,  . h igh . tempera tures .  N i  c a t a ly s t s  a re  highly susceP- 
' , .  t ible to manu fac tu r i ng  condi t ions  and should be :pre ~ 
1772+ Knd"I~EY : C B N o n f u e l  Uses of. Bi tuminous  ~ , . ~ a  ~ ~a t tnn~-wi th  t h a  addit ion of  a l k a l i  car- 
Coal~ P roc  .coai  Min i n s t  America  58th Ann .  1Rept., !: V ~ a ~  V~tn~?re~l-u~ti'onshou~a;rl~e - - -  . . . .  1 . . . . . . .  " ~' . . : car r ied  ou t  a t  450°:/ 

-Dec. 7, 1944, pp. 1 - 1 .  :~ .: C'~ whi le_ the  Nt shoald n o t  conta in  more  t h a n  0:5~]~,.:~., • 
Brief  men t ion  . . . . .  of the  use  of  coal  f o r  m a k n g  w a t e r  and  m u s t  conta in  an  i r r educ ib le  oxide accelera tor  p lu s  ~ :-' 

a~s'from w h i c h  M e 0 H  a n d  synthetic g d s o l l n e c a n  be  ' :kh.O~Y: a smal l  quan t i ty  Of a l k a l i . . T h e  subs t i tu t ion  of  
ode by t h e  letscher-Trol~ch l~rocess. : ' . . . .  " : o r a c i d  c l a y  fo r  Th0~ a s  a n  accelera tor  gave  r m p r o v e u : .  :. 1 
t~ ..~...~ ~ ~n~h~ ~V 3369 ~ ~ ~dsults Alloy Catalysts made from Ni-Co-AI-Si 
t?, ~' .~x~,~,~,~, . . . . . . . .  "Y" .v?~'; - - ~ :  - -  ~ ---- :all0~ f r o m  whlch 'Al  or  S i t s  ex t r ac t ed  With a lka l i  have  .. 
773 KY~PEnMAN" S A~D TEY.f~:IN M t~neucs oz ~m- - . ,  . ~: : "  • - - -  ' .  "' " - -  . - ~ - - ' - o :  ~ ' * ~ ' - ~ *  ~ Acta  • - t h e - a d v a n t a g e  of  smal l  v o l u m e  h~gh t h e r m a l  conduc- - 

rennin "~ynr/lesls on l ' d .O l yU tUCUU.~ t  , , ~u .~ . y~ . j  : . Ph m m U R S S col  1 1 1 9 4 6  pp 267-282 ... .  t iv i ty  a n d  g r a n u l a r  f o r m . .  NirCo ca ta lys ts  of  com, 
y "c.oche == . . _  "2 u _ ' .  ' .  o ~ ' . , , ~  __ .qa .~  -p~-siti6n 5 0 %  c o ~ 0 %  N i + 1 5 %  M n + 3 %  T h O ~ + 5 [ o  

'dOUr ~'IlyS ~aem (U. ~ ~. i-L)' vm.-~, .~v-~o pp .... - . • .... ;, " " " ~e ~ ~,~n " U,O,~-~-125c/a dlatomaeeous earth gave the highest Deln 
378 ; Chem.  Abs., col. 40,19~ v, r .  . . . . .  : ' .: - of  gasol ine  obtained in t h e s e  tests,  166 co./m2, o f  ghs/ 
]P.Xperimental d a t a  confirm t h e  work  of  T e m m n  anu - F e  ca t a ly s t s  a re  of  low ac t iv i ty ,  producing auou t  ~ o z  

~2zhev On t h e  synthesis of  N H ,  on promoted F e  ca ta lys t  t'he yie ld  o f  gasoline given b y  more  effective catalysts:  
t*id extend t he  results  to a Mo catalyst .  A flow system i 7 7 8 .  ~ .  Ar t i f ic ia l  Pe t ro leum.  Chem. Rev:  (3"a- 
v i~used  'wi th  2-CC. of ca ta lys t .  The.Mo:.catalyst  was  . = p a n ) ,  c o l  4, 1938, pp. 436-449;  Chem. A b s ,  c o l  35, 
~'repared by  reducing a m m o n i u m  molybdate  in N H ,  f o r  
~ :hr .  a t  6"00°-650°: X- r ay  diffraction pa t t e rn s  lndi- ':1941, p. 7679.:~ '. : : : . : 
~ te  t h a t  t h e  ca ta lys t s  opera te  in the  f o r m  of  metall ic Lec tu r e  . . . .  : ~ : 
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177S .  ~ .  Synthet ic  Pe t ro leum F r o m  W a t e r  Gas  F e - C  d i a g r a m is  ana lyzed  .4nd photomicro 
by I ron  Cata lys t .  Chem. Roy. ( J a p a n ) ,  sol. 7, 1941, show the va r i ous  t rans i t ion  and  e -uWb ~-- ~ graplzs PP- 203-o-08 Chem Abs., v01. 35, 19~I, p. 7679, 
A lecture wi th  f i g s . :  they  aecur .  Typical  s t r uc tu r e s  ~esult~a~ n pn:seSt~eS 

method  of  production a n d  a s  a r esu l t  of segregation K ~ c H u ~ ,  S . V .  gee  abs. 1267. are  shown.  

1780. K~ .n ,  M. [Technical  P repa ra t ion  of  Formalde-  1784. KLE.~f~f, 1R. [Fused- I ron  Cata lys ts  for  Carbon 
hyde.]  Chem.-Ztg.,  sol. 59, 1935, pp. 741-744; Chem. Monoxide-Hydrogen  Svn thes / s  ] T 0 ~  R 
Abs., sol. 29, 1935, p. 7277. i t em 2, 44 . ; PB 2 ~- - " eel  278, 

:94 , pp % FIA   ept. supp, World production of  E C H O ,  dO sol. %, amoun t s  to 
abou t  75,000 ton~/yr.,  a lmos t  wholly f r o m  Me0H.  S5% S u m m a r y  of  observat ions and  exper/ence gained dur. 
o f  which is produced synthet ical ly  f r o m  w a t e r  gas .  ing  8 y e a r s  of exper /menta t ion  wi th  the  development :: 
: : : KLAS, H.  ,gee abs.:3056, of fused  F e  catalysts  used in C0-H..  synthesis  under 

h igh  p re s su re  and t empera tu re .  The  ca ta lys ts  dis- 
1781. K~z~xsc~ .~mr ,  R. Y~ Hand l ing  H i g h  P r e s s u r e s  cussed w e r e  produced by  f u s i n g  F e  and  the  addi t ives  in 

i n  C hendcal  Synthesis .  Chem. and ~Met: Eng., sol.  a s t r e a m  of  0=. Microscopic examina t ion  is  descri  ed 
~ ,  ± ~ ,  pp. 361-364; Br i t i sh  Chem Abs 1933, B,  _ in detai l .  The  effect of  basic  a n d  acidic addi t ives  ~ned 
p. 815. ' "' of la t t ice  displacement  and  d is turbance  on tbe effec-.  
Sof t  Fe  and  Cu are  sui table  gaske t  ma te r i a l s  for  t iveness  and  yield of the  ca t a lys t s  is studied. The - h igh-pressure  joints;  b u t  Cu cannot  be used where  tern- 

most  advan tageous  location of  the  addi t ive in the pe ra tu r e  var ia t ions  a re  encountered. The  use  of sof t  la t t ice  i s  given. T h e  resul t s  obtained w i t h  varlous 
F e  in grooves  i s  indicated, Jo in t s  in  which rubber  ca ta lys t s  0f th is  typo a re  presented.  

p a c k i n g  is Pressed ou tward  by the  fluid p ressure  aga in s t  
1785. ~[LEMpT, W [ c o n t a c t  F a r n a c e s  a n d  Contact : t h e  gaske t  a re  sa t is factory ,  bu t  not  a t  h ighe r  tempera-  E~u ipmen t  in the Cbemical  Iudus t ry . ]  Ztschr.  Ver. 

tu re .  The use  of 2 valves  in ser ies  enables  the  second deut  Ing. ,  Beih. Ve~ffahrenstech., sol. 83, 1939, pp. 
v a h ' e  to be closed under  favorab le  c i rcumstances .  122-127; Chem. Abs.. sol. 34, 1940, p. 4. 
F l o w  control vulves  a re  of ten fi t ted wi th  a c0il of s m a l l  
h igh-res /s tance  tnbing to d iss ipa te  the energy  of ex- Discuss ion  of  mos t - impor tan t  types of equlpatent f e r  
fPh%n[a~r inTt~s~i :gf~a l 'de  ? u t i l iz ing the  principle of  ca ta ly t ic  g a s  reactions with figures and :1'> refs  : 

• , " s sugge . tee .  Compressors  ~ .  ~cs abs. 1724. :~ 
should be designed for  the  pa r t i cu l a r  gas  With whieh 1786: K~E~PT, W., ,~D BaonX0Rn, F.  " [Methane-Steam 

: they h a v e  to deal. In  the des ign of c0nver ters  pro- Equ i l ib r ium and I t s  Control.] Ber  Gesell. K0hlen. i~ 
v i s i o n  Should be m a d e  fo r  ( 1 )  an  ou te r  eu r ta ia  of  tech., sol. 3, 1930, pp. _o20-229 ; B r i t i s h  Chem. Abs.~ :~. 
: incoming gas  to ac t  a s a n  i n s u l a t i n - m e d i U ~  " ~  1931 B n 3o~ 

: countercurrent  hea t  exchanger  With~r~e~,..~:;L ( 2 . ~ a  m, .2 '  : , ~ ' . . - - "  : ~:: 
• t uoes  of considerable length. (3) g e n e ~ a l l ~ ' c o n ~ , , ~ . ~  ~ : o r e n c a u ~  a t  high t empe r a tu r e s  the reaction be- ~ 

h e a t  t r ans f e r  front the  ca tu lvs t  bed to r : ~  :..-%=-~ : : . y ~  ~ . . . a n o  s~eam t a k e s  p l ace  aec0rding to e :( 
. . . .  . - t he rma l ly  s t a b l e  alld to pre~'ent too - r e  e T a - e r : ~ e O e a  e~tua~mn .t.~) . w ~ , + H . - 0 = C 0 + 3 H : - - 4 S . 9  keal. while  th 

tempera tm.e  in the  bed. " ~ " ~,,-~e oz ~ . . ~ : ~ r ~ p e r o a t u r e s  i t  takes  the  f o r m  (2) CH,~OH.0a-- t 
/ -  :: ~ . :  £'e~ abs i080 : - : :  ~h~es~-~ '  ~ 2 o  .~cal.•. The equ i l ib r ium coast~mts  for 

1 ~ , . • . : ~ ~,v~ ~-~ag~10~S ltave been deter  : 782. KLEMEI'rC, A A:','D R " ' f e  . : . . . . .  mined: only for  a 
~ :  ~ Cata lys ts  in o ~ '  ~ : - -  uP, P, J~ [Beha~lQr o f I ron  , _ _ ~  tem.pera tmes ,  but  at ~s poss~ble to calculate tb~|~ 

~ . - . . . . -  . . . . . . .  x e m p e r a m r e  l l ange  of oS0°-~.~n° v a l u e s  I r o m  those obtained *~ +~,~ _=:_i," _-.~ . . . . . .  
' :t-owara l l luminat in  ' . - . - - ~ v  o • O "a ~ xeut:~lons t31:t, C A n ~ w  o,- . .g_ Gas  a n d  0 t h e r  S~mllar Gases ~ r t ~ " O + C 0 = = - C 0 ; a n d C 0  ~ - 0 - -  0 + - - ~ - ~ , ~ '  

vo~=;~ '~em~,~o l~27 ,193~  PP lS2-1S4"Ohem Abs" ~ nown over  the  range  4~-~0~]- l )OC-- '~;Z ' :~2~h"~ ~ :  

Be]a as tor  of commercml  i l lumina t ing  g a s  wn.~ inv~o*~ BC0~-pH= a r e  tabulated over th~ ~,m. .~ p ~ p H : 0  / ,~ 
g a l e n  in  the  PI"esence of  the  followin~, ~ ; ;e-~- '~ '*"  emphas ized  t h a t  t he  value~ , f  ~:, -:=" range, Out i t  is 

' t ~ )  lye Precipi tated f rom P e  t~O~ to ,  ~ -  - : - ~ - , y s ~ s  : accura te  a t  Ver-  ~-~-~ * - - - l ' - ~ ' ? "  ~ ~a*~ a m y  ~e strictly | 
F e  ~ w d e r  a . . . .  - .  - - - , ~ , . ~ - I  ~ e  pOwuer (3) h i , + "  ^ ~ , ~  - . ,  ~ s -  t~mperacures  while the  a lisa- : 

• : : ~ . ~  cuvacea  ov t r e a t m e n t  w i t h  A1C1 :~n,~':~,'~r . . . .  ~ ~ ~nose 0£ ~.¢'~ Is l imi te  ~ - ~ -  *^  pp 
~ or  N a O H  solutions" a n d  ca~ . . . . .  ~ ~ . . . . . .  ~-4. Calculat ion -~ *~^ ~~ -,,~ • d to . , ,  =~ ~mPera tures .  

. . . . .  e x a m  le - -  - , - ,  ~.v~,cuecic ca ta lys t s  for  5 , ,~  .~ ~." %"= ~uUlaprmm condit ion shows t h a t  a t  
. . . .  ' : of~" p ~'e oxides f rom var /ous  sources A reduction" : , ~ ,  £ ~ e c r a c ~ e u  gas  contains CH, 33 3 

, - : . . t h e  CO content  and an increase  of ~ ' ~  ,~r.r . . . .  .. ~,-~, o.3o7o • and  H~ °5 n ~ : .  ~ . ~ ^ '  , ;~l~c.°, ;H=0, 33.3% ; ~: 
r . a~ep lace  T h e m o  - ~ ~  -- - v ~ c o n r e n t  t i o n i ~ z ~ ' ,  . . . .  , 7 ~ z o , - - - , ± = a ~ v ° t h e e o m p o s l .  

. . . .  • t he  e-xl~erimental con~e~ec:~ve^tempe_ r a t u r e  : range fo r  74 1 ~ ° " ~ "  ,.v.vo~o.; x ~ , ,  0.505~/o ; C0  24.8% ; and H~ ":,, 
, : - . . . . . . .  ~ , ,~s xounu a t  2800-450 ° . • =~, when~eae t ton  (1) t akes  place• A " " :~ 

A g r ea t e r  r e t o r t  l eng th - r e su l t s  i n - g r e a t e r  CO ~ . . . . . .  " ~s g iven  In connection With . . . . . . .  +,^~ ,ommilar  table ;. 
. . . . . . . .  pract ice  an  excess  of s team w0~d"be~se~/e 'ai:ulln~onm :! sion, while increas ing  g a s  velocity resul t s  i n  smal le r  h a v e  been m a d e  to find the  effect of  2 f i, 

: : - CO conversion T h e  ca ta lys t  su r f ace  undergoes  a con : excess  of  s t e a m  on the  - old and 0-fold: 
; ' t / nua l  change, and the  p rogress  of  the  react ion dilute ~ " equi l ib r ium w " t h e : c a t a l y s t  As  i o u : . ' h e n p u r e  CH, Is:: 

h e n r i  . . . . . .  s de reac t ions  the  decomposition o f  - sod" T h e  Influence ~S c0ns~dcred of  the  0 her  conStitU- 
: :  : :  : , ~ -  ~ m ' o c a r o o n s  and  reac t ions  wi th  g 0  ~ a ~  ~ e m s  o n m e  equi l ibr ium a m o u n t  of  t 

.... . w e r e  en~ofintered bu . . . . .  : ' ~ - "  ~as ~ . ~ OH, p r e s e n t  in a , t zt  w a s  found  tha t  tern er ~ : 0 f  t he  fo l lowlng,  cam " • . . . .  - can be/chosen low enough to a r c  . . . . . . . . . .  P ath.res 3 0 %  ( C H , - J - ~  ~ ~,~- ~P°siti°~ n"  10~'~ (CO+C0=),?, 
o f  t he  heavier  comnon~n~ .  ~ , : - - - ~  '~-= u~compomuon oam~,o=,= ' ,  " - ~  ~'J,~ ~z= ~u-/o ~ '-t'emnerature:~ 

: . o f : H , ~  . . . .  ~---:.- . . . .  , ~uwever  l a rge r  quant i t ies  :-_-y~,o~uuu g r a p h s  are  g iven f o r  both ' ~" ?, 
A t ; = . ~ , v ~ . p u r  ae~ al.Sthrbmgiy upon C t ~  fo/ 'mat ion and  ( 2 ) w i t h  th i s  m i x t u r e  A t  ahane reactions ( 1 ) ,  

. , ,~ ,~.~ m regenera te  the  ea tu lys ts  by s~m ~ ^  - " aecomposes to give  ~* e ~---:,~ - : - v  . . . . .  ~ e  y ~ !  
esses  zmled, and I t  w a s  f o u n d t h a t  a m i x t u r e  o~'~lP~°~o e q u a l  p ropor t ions  of ( ~  a ~ : u m  : a gas  qontmmng-~ 
Canal32-34% Fe, with a ratio of Fe [Watsr0as  qul ihrium Co=-: 
comes  inact ive  A t  a g a s  veloci ty  of  500 1 trol.] : Ber .  Gesell:  Kohlentech.,  soL 3 1930 pp. 261-r ..... : (~trea.~-~ 8 1 6 c m ~ )  a eonsum~ti,~, ^~ , , ;  • pe.r hr. 

- e r m . o f  . . . . .  ~ ~-  - ~  ..,-u gm  ca t a ly s t  : 2 7 4 ; E r i t i s h C h e m . A . b s .  1931, E ,  p: 325. : ' • !: 
• : P . . : .  con~,erted gas  was  de termined a f t e r  a as  ; 

: ~ag_e of .140 m..  of  gas ,  and t h e  ca t a lys t  w a s  s t / U ~ n  ~ :Theoret ica l ly ,  t h e  known v a l u e s  f o r  the  e q u i l t b r i u m ~  
: ' Uecmealy active condition:. ' " ~- =" rangeC0nstant of the reaction CO-FH.,O~C0:-I-H= o/-er the: 

327°-2,090 ° indicate ~at at higher temPeratures:i~ 1783. Kz~.,z~, H.  [Type Of S t ruc tu re  in t h e  I r0n-  t he  equi l ib r ium i s  in f a v o r  of  CO-steam. To J = 
Carbon System.]  .4xeh: Metallkunde," v 0 l .  3, 1949, product/on o~'H=, a s  ]ow:a  t e m p e r a t u r e  as  is .~avor t h e ~  

eompatib].e ~ PP. 265--2TL:; Chem. Abs., =v°l" 44, 1950, p. 507.::. w i th  suitable': react ion vel0c/ty m u s t  be chosen .  ~£he ~i~ 

. . . . . . . . . . . . .  . . . .  . . . .  , 
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~se  of ca ta lys t s  a lone does not  m a t e r i a l l y  ass fs t  in 
-~he complete removal  of CO f rom the  g a s  a t  t empcra-  
,lures a t  which i t  is  pract icable  to work .  The  theory  
i s  diseussed of  the  d is turbance  of t he  equ/ l ibr lum by 
use of excess of  s t eam and by removal  of  the  CO: 
fo rmed  s imul taneeus ly  wi th  the  ~ -  by absorben ts  such 
as lime. The  p re s su re  of  CO.- in t he  sys t em CaCOr- 
,Ca0-C0~ l imi t s  the  t empera tu re  a t  which the  l a t t e r  
method of d i s tu rb ing  the  wate r -gas  equ/ l ibr ium can be 
used to an e x t r e me  o f  600 °. In  pract ice ,  lower  tem- 
pe ra tu res  would  have  to be u s e d :  T h i s  theore t ica l  
s tudy  leaves  no doubt t l iat  the  r emova l  o£ C0~ is  the  
more  pract icable  method of ach iev ing  a good conver- 
s ion of the  CO. Thus .  a t  550 °, to reduc  e t he  s team- 
and C O r f r e e  g a s  to the  same  CO content  as  t h a t  pro- 
~tuced l*y the  passage  over  lime, u s i n g  1 sol. of s team, 
~equlres a vohuue of  s t eam 20 t imes  tha t  of the  CO• 
B y  us ing  a s l ight  excess of s t eam in eonjunct lon wi th  
~C0= remeved a t  th is  t empera ture ,  t h e  CO c a n  be re- 
<luced to a m e r e  trace.  The  f o r e g 0 i l g  cons idera t ions  

~are applied to the  gas  resu l t i ag  (abs.  1724) f rom the . 
• action of  .~team and a i r  on CH,. 

a pOrcelain tube only 1.6~ CH~ remained uuchnnged at 
850 °, whi le  w i thou t  a c a t a l y s t  60 .8~ a t  ~ 0  ° and  5 7 ° %  
of  C l~  a t  1,000 ° w e r e  recovered.  The  g a s  conta ined  
als0 H= 94.3 and ~% 4 .1% a n d  showed 99.6% increase  in  
s o l  T h e  t h e r m a l  decomposi t ion  of  C I ~  m a y  be com- 
plicated by side r e a c t i o n s  wi th  fo rma t ion  of  CO and  . 
C0~, and,  when no  _Ni i s  used,  w i th  u n s a t u r a t e d  com- 
pounds. A m i x t u r e  o f  CH~ and  CO.- ( 1  : 1 )  produeed 
wi th  N i  a t  1,000 ° 97•6% conversion (95% increase  in 
s o L ) ;  the  reac t ion  i s  based  on the  f o r m u l a :  CI-L~- 
C0=~2  C 0 ~ 2  H=. T h e  g a s  was  composed of CO 47, 
H~ 48.6, N= 2.6% a n d  no byproducts.  T h e  fo rma t ion  
of CO begins  a t  700 °. An addi t ion of .4.1=0~ to Nt  (2 : 
1)  does not  change  t h e  genera l  c h a r a c t e r  of the  re-  
act ion but  r e t a r d s  s o m e w b a t  the p rog re s s  of  con- 
version• T h i s  e x p e r i m e n t  repeated w i t h o u t  a ca t a ly s t  
g a v e  in a porcelain t u b e  a t  1,000 ° only 43% convers ion 
of CH,, and in F e  t ubes  '58%.  Under  equa l  condi- 
tions, t h e  convers ion  o f  CH,  i s i n  direct  p ropor t ion  tO ; 

t h e  speed wi th  wh ich  t h e  g a s  is p a s s e d  th rough  t b e :  
react ion tube, n n d  a t  t he  veloc/ty of 0 L/hr . ,  ins tead.  : 
Of 3 1./hr., is  r e d u c e d  by 10%: : r 

1788. KLEPPA, 0. 5 :  [Equi l ibr ium Co0-{-H.=Co-{- 1792. • [ C o n v e r s i o n  of  Methane.  ~I.] Jour .  
! H : 0 .  Tile Molar  En t ropy  of Cobultic Oxide.] Chem. Ind.,  U- S. S. R., sol. T, 1930. pp. 877-SS5; 

Svensk Kern. T/d.. sol. 55~ 1943, pp. 38-25;  Chem. Chem. Abs., s o l  25, 1931, pp. 4520-4521. 
Zentralb.,  1943~ I ,  p. 1970 ; Chem. Abs., yah  38, 1944, : Conversion of  CH~ w i t h  H.-0 w a s  ca r r i ed  out  in all 

" p .  4855 . . . .  F e  tube  100 em. 10fig and  22. ram. in d i ame te r .  As 
: Equi l ibr ium w a s  Studied by the  s t r e a m  method,  a n d  c a t a l y s t s  reduced-wiO (16 gin.) and NiO (24 gm ) were  
va lues  were  Obtained that  ag ree  wi th  the  s t a t i c  method. : u s e d :  The  g a s  m i x t u r e  consisted of ! voL 6£ C I ~  a n d  
F o r  the  cons tan t  K p = p I ~ 0 / p l ~ -  t h e  h e t e r o g e n e o u s  4 sol  Of s t eam and  w a s  p a s s e d  wi th  n Velocity of  6 
equilibrium gives:Kj#~'=39.35,  ~p~P--44.2 / f ~ ' ~ = 5 1 . 3 ,  l i t e r / h r  The  conve r s ion  i s  :based 0n t h e  for tnula  

" . K ~ - - 5 6 . 8  ( t empera tu re  in degrees  Ke lv iu ) .  Accord- CH,={-H:0=CO~3H=,  which  a t  low t e m p e r a t u r e  m a y  
:ing to A F t - - a T  log Kp, the  change  i n  f r e e  entbnlpy be modified to : CH,--I-2H.-O=CO~-I-4H.-; While the  inter-  
( react ion-work)  can  be calculated;: a n d  also the  bea t  act ion of  the  reac t ion  products  m a y  be  a s  fo l l ows :  : 

c o n t e n t  by means  Of v a n ' t  Hoff ' s  eq~ib:ti01£, which t h e n  :--CH~--~C0==2CO-]-21~--and H.-0-bCO=C0:-~-H-., a l l  o f  - 
c a n  be de termined a t  o ther  t empera tu re s  w i t h  the  help which is  subs t an t i a t ed  by the  epmposi t ion of  t im re- 

*--Of molecular  h e a t , :  The normal  va lues- :AF="~--3461:  Suit ing g a s .  T h e  :best  r e s u l t  obtained i s  98.4% con- 
: ~ ' ca l .  per  tool. and  l~s-----S59 cal. per  tool ,  a r e  ob t a ined ,  yers ion O f Ct~  w i t h  2 1 8 %  increase  in v01unie, the gas  

~ from .which i t  follows tbnt  Ag"~--3:73 cal.: per  r e a l  p e r  ~: : conta in ing  CO-- 5.8, CO 12.6 , H.-80, 0_-0.4, N~ 0. ~, CH~ 
• d e g r e e  F r o m  the  known t0rnlal entropies  of I-I=0 Co, : 0 .5% and  no u n s a t u r a t e d  eompounds. A subs t i tu t ion<: :  

and H- i t  fol lows t h a t  S ~* C o = l l  944"0 2 cal per  deg : even in p a r t  of Al=Os or  redaced F e  f o r  N i  p r o d u c e d :  
:reel ,  unsa t i s fac to ry  r e su l t s .  Aet iva ted  vege tab le  G g i v e s  
1789. KLi.~mv, B. K., LA~X~, V. A., A,xu T~xHoz~ow, 100% conversion o f  C ~  a t  800 ° wi th  142% increase  

Z• T. [Format ion '  of Methane  in the  P r e p a r a t i o n  of  in  volume, whi le  t h e  r e spec t ive  f igures  f o r  reduced ]Nl 
W a t e r  Oas F r o m  P e a t  Coke.] l o u t .  Chem: Ind.  : a t  so0 ° a r e  33.3 a n d  100%. At  lower  t e m p e r a t u r e  
(U S S R ) s o l  11 1934 ~ o  7 pp  50-5 °~ Chem :(500°'-700") bbth c a t u l y s t s  give about  equal  conver-  

. . . .  : Abs ~'ol' o9' 1935: n ~o 1 ' " ~ ' -  : - '  :- sion of  CH, ,  b u t  =the q u a n t i t y  of : g a s e s  ob ta ined  i s  
' "rli; d f~on; "~-~'and' H owin io thd r e a l :  h i g h e r  wi th  C;  t h i s  ind ica tes  tha t  the  convers ion o f : :  

: ~H,  is  t o :  e • ~ = g :  g CH~ is  a e c o m p a n / e d  bv  decompesit ion~of :water G - t -  
:: : catalytic ac t iv i ty  of the  p e a t  C o k e . : . . : .  : . ~  :~:  , : oH.O.~C0•.{_2H.. A t  700 ° : the  result in~ g a s  m i x t u r e s  

1790. K L : ~ ,  A. [Product ion of F a t t y  Acids  F r o m  . conta in  1:2% of C O :  ~v/th N i  and 10.'~% x~.th C.  I t :  : 
: : P a r a f f i n s . ]  P a r f u m e r i e ,  vol. 1, 1943, pp. 1 8 5 - 1 5 5 ,  ~must be noted, l iowever ,  • that  the inc rease  in  sol. i s  

213-210; Chem, Abs. ,  vol. 40, 1946 p. 5269. : : :142% w i t h  C and  218% w i t h  ]Ni. The  convers ion  of  
.;i " !i Address  briefly r ev iewing  the  •general processes  for  CI~  w i t h  C c a t a l y s t  w i t h o u t  H=O:xesul ts  a t 8 0 0  ° in  • 
i:~:: . :  :: synthesizing paraf f ins  and  fo r  the i r  controlled o x i d a -  26.9% and  a t  900°-950 ° i n  100% convers ion of  C t ~  
':~ : :! :  tion for  t h e  production o£  indus t r i a l  a n d  even edible ~ w i t h  160% inc rease  in  sol .  The  g a s  i s  Of except ional  

: fa t ty  acids.  : A m a j o r  pa r t  of the  add re s s  i s  devoted t o :  p u r i t y ,  conta in ing:CO= 0.2, C O  0.8, ~ 93.1, 1~'~ 5.9% 
' :  t h e  Fischer-Tr0psch pr0cess ' and  to  the  w o r k  of  Ard i t t i  : and  no O~ CH~ 0 r  u n s a t u r a t e d  compounds '  To i n v e s t [ : :  

Kz:~e~aP: :Sceabs  i498: : : :  : : .  :: g a t e  more  c l0Sel~i the  Catalytic~acfion : 0 f ) ac t t va t ed  O:::.:: 
:~': :':1791~ . K : Y U ~ ' : : N  :A :A~D~ I~4z~J~:vr:rz: S S : :  [Con i n  the  the rmal  c o n v e r s i o n  oD_CH~ : t h e  l a s t  2 experi-'~!: : 
: : vo: '~-~  , e  ~'~-'~ano 1 1 J o u r  Chore "Ind "~ "-~ ~ R "  : m e a t s  Were r e p e a t e d w i t h  :C In porcelain tubes  instead:: . :  

. ' : ~ "  ~ : : ~ °  ~-T.'~.~. ~;: ~ _ , i  "' ,~'o.~: ~ ' k .T  O f  Fe  tubes,  the reby  e l i m i n a t i n g  any  poss ib i l i ty  of  t he  : ,  ~Ol I ~DU pp "t"t.:.,'.,'.,'.,'.,'.,~-~O~ ~Paem ~.ns Vol o ~.t~o~. • : . . . . .  . . . . .  " "" ' ' ca ta ly t ic  act ion by F e .  S ince  the velocitY of  the  g a s  i- 
:~-'" p 4520 : . . . .  " . "  • : ~ a s  6 1 / h r .  inste/td of  3 1. /h= as  in t h e  e x p e r i m e n t s  

. . . .  - I nves t iga t ion  deals  wi th  convers ion:  of CH~ i n d u s -  , ~ ~ , ]  " , . . . . . . .  With N i  i t  can h -  eoneluded f rom the  re~_. ts  t h a t  C 
: , ~ i a n y  avat lab!e  i n g r e a t  quan t i t i e s  as  a w a s t e  Pr0duc~ i s  a l e ss ' ac t ive  c a t a l y s t  t h a n  Ni. W i t h  N i  the  reaet i0n 

rata commercml  preduc ts  Cata ly t ic  conversion oz o : . . . . .  begins a t  3 0 0 ° : a n d  beaches  a comple te  convers ion  £ 
: : i  CH, can be used  indus t r ia l ly  for  t he  product ion  of H..~. : , ~  a ~ or.~o ~hH~ With  C i t  s t a r t s  only a t ' 500°-600  ° 

: CH, and m i x t u r e s  0 f c H ~  w i t h  CO, a n d  w i t h  H=O were  ' a ~  e n ~ s ~ i ~  oniy  62 4 %  :of c o n v e r s i o n  a t  1 0 0 0 " '  
:~ Passed through porcelain tubes  50  c m .  long a n d  1 6  " ~  • ~t w i th  i n a c t i v a t e d  birch ~ Under t he se  condi7 
i:~> mm in d iamete r ,  or  Fe  tubes 100 era. long a n d  22 ram. : " n  e "e~oduce d a t : l  000 ° 47 1 %  Co~version of  CI~, in a 
: ~  in  d iamete r  hea ted  in an electr ic  oven 28 em; long,  The  no  s p , • 
;: : t e m p e r a t u r e  w a s  measured  wi th  a py rome te r  p rov ided  p o r d e l a i n  tube, a n d S 0 0 %  conversion w i t h  100% in-. 
:! : .  "wi th  a P t  thermoceuple  and  inser ted  in  a qua r t z  tube. c r e a s e  m sol.  a t  900 w h e n  conauctea i n  a n  F e  tube ;  

The gases '  were  conducted a t  the  r a t e  o f  3 000 cc. /hr ,  t ha t  is,  equal  in  i t s  a c t i v i t y  to ac t iva ted  C. F r o m  27 
o r 3 8 s e c ,  o fcon tac t .  Wi th  reduced N i 0  as'  c a t a ly s t  in  gin. O f the  C Used:26:8  gin.  were  recovered  a f t e r  8 i 



: L -' : Pa t a~  i 
: :~:r: : ;  :: o f  150-125 atm.;Tin-the p r e s e n c e  of=a Zn--c_. _:catalyst  ~n  :~ :: :: F u e l s  and:  :0ils: ~ Tr~ns.-::W0rld Po, wer: Conf . ,  :Tokyo ::': : 
: ~i i : : - :  a veloci ty  o f ' ]  "~ : -- " "" ~ : : :  ' " * ' "  ¢ -  * : ' "  " ; 7%r~: "*~-- : - - A : - - & ~  ~ ~ n l + ~ n l  V ~  h x i d e .  T h e  . . . .  ~ . A e , , : n n ~ a t r o l e n m  P r O d  ;: i9o  , "::::" ~r y ie lded  113 ~137 ce of  con g ~ol 1 19-'29 pp ~ 4--5~6 ~ ~uu~eu xzvm ~ . . . .  ~ f o r m a t m n  . . . .  uc ts  ~ud  a l y m e m z a t m n  p r o d  ] ; Chem: :  

::::~:: :~ : p r e s s u r e  
":: ( a l ~ s t a n d :  :: ~ :: : ~ | ~ : ' ~ : s t u a i e d  f r o m  th(  . : '  ~::. : :~ : , ,  a v e l o c i t y  o f  '18 000 :I }hr .  • ~ f  don: ~ Sec t iona l  ~Ieeting v 

;:T:: :defisate. b f i l ing  a t  65r-7~ ~. : [ 7 : 9 - 1 8 . 8 ;  75°--8~ o 69 9-=:" :; : : :  khs.," v0L 20, i932, p . 2 2 9 8 . ) :  :::T ~/:: : ' :: : :~: ::, 

: :':: :: ~:7!~fa~wd~a,~[ ! i : ! ~ t  2d2~'6t-a~e o ~ C ~ V p ~ ° n o ~ s : t h o e ~ :  :: : ! 8 ~ f ' P e t r o i e u m ~ 5 ? u t r  ~ e ~ t , ~ a ~ a ° n n .  tvhe iS~2n.~)~s : ~ J  ~::i~ :the Dromoting actlom It,was p r o p o s e d  : tha t  i t  w a , .  : 
: ~ :N i  r~duces  th  g :900° ~ h e r e a S  a 5 ~ a d m i x t u r e  o f '  : :PP~::436-446)Chem ~Abs. :Vol 2 7 , 1 9 3 3 : p  3 8 0 ~  ! : ~ ! ! : ~ : : .  necessary  £0r a : i ) r e m o t e r : t o  be  Sur face-ac t ive  w i t h ,  

.... : : ' ,  : ' :  . e CO fo rmed  tO C k c t l v a t i d n  Of the  " B r i e f  r ev i ew  ~0f progi.ess in  ffapan: : :  : :, : :  : : :  :~:~i~ ~ ; r~gard, l to  t h e  i n i t i a l  m a s s :  o f  t h e  C a t a l y s t  :::A: pro: :  ' 
, ::: ' ,  :: ~ c a t a l y s t ' w i t h  a - 5 %  a d m i x t u r e  ~ 0 f : M g  y i e l d s S a t i s f a c - <  : l ~ h i  ~- , ,~ :~:~ ,~: , :  ~-  ~:z* 4 ; , : : ~ :  =: • ~ :: . . . . .  : : ~ ; '  ~: ~ a a c ~ a ~  betwee: e *gressin f fapan:  : - ,  : : :  ? : : : ,  

sa t �00~.  : . . :~_ :: :~: : :: ~" 801":~:f~0BA.Y-~SHI_ K_ XI~ Y-c~,~X¢0TO : K  ; S y n t h e s i s .  

: :~or m e  ~roduct ion o f  gasoline,  f r o m  CO a n d  ~ f y i e l d -  : vo 
: . .  : :  i n g  u n d e r  the  mos t  £av0rab le  ~coediti0ns 0 1:  ~ m . ( ' o f  :~ o f  

i' .~gasoline per  L gas ]passed  t h a t  is  30--40%.0n the  c o n -  
: :/~ :~er ted , -CO,  ~this y ie ld  . b e i n g  r a i s e d  t o  9 8 - - 1 0 0 ~  o n , i  18021 K 
• T ~recyc l ing ;  B y  t h e  p r e p e r  Select ion,of  the  ca ta lys~s  a n d ;  : ~ -  " s  

~ i • ~ -the process-condi t ions ,  a p r o d u c t  h i g h i ~  t m s a t u r a t o d  ':: ~ y d r  
" ,~eomDound~can beobtaIned~::  26 refs~-~ : : 

, ,  - : - '  . t ~ a a n m  u y n m e s m .  I . ]  Kliim. T v e r d o g o :  ;1931, 

~ = ~ t c . . : , :  , ~ 9 , u v u  ~ u u u x m e  a~ u r ¢ l m a r y  F r e s s u r e  I::~ Your,:::~ 
~rdego • SOC; Chem: I n d .  : (Yapa~);  v01. 82,,1929 p ~: ~4 ~ SuppL,~ :::~ 
~!b . ,  :: ::: ~2~ ~ 0  i p: ~ B  :,C~em.:Abs., vol. ~ ,  ~ 2 ~  :p. ~03~. ' :::~ 

. ' ,  ':; : Ekper iments : : a re :  descr ibed i n  :wl~ich p e t r o l e ~ : h y - ,  :~ 
,~: b e s t  - : :  droCarbOnS::were:  ob ta ined  ~]~y p a s s i h g  a m i x t u r e  :of  3 

.~ l :  : V 0 U 0 f  H.. a n d 2  Vol. 0f  C 0  over: a e.~talys~ consisting:: 
/ ,f- ::~ o f  Co; c f f " a n d : M n  :a t  ~ab0ut 3 0 0 °  u n d e r  Ca~mospheric  

• ~ :uyn thes i s  ' of P e t r o l e u m  H y d r e c a r b o n s  From:' . : :J  
~ydrogen '  a n d  Carbon MonoXide  a t  o r d i n a r y  P r e s - :  j 
;ure,  i L  ~Vrem, FacUl ty  :ScL Eng.  W a s e d ~  Univ.  ~ :~ 

: :(T~]~°)~ ~0. :7 ,  :1930, PP~ 26~-2~;:Che m Abs,,  vbi. 2 5 ,  ::: 

nounced di f ference . . . .  ~nm0n.oz • ~3,~, . Over those  p r e v l o u m y  r e p o r L ~  n ~ - l y ~ 2 2 u  
'and. Fe=O~-AhO~ a n d  a r  ~ ' . . . . .  " : ~ ~ . .e~e~ ~o  ~aod ~ e o ~ a ~ e ~ e c ° ~ " ~ t ~  : ~ ~-~°~e ~ o ~ o t ~  ~ e e ~  ~ ~ 
~lyttC activity" o f  ~Fe  r e d u c e d  ~r0m t h e s e d x i d e s  " w a s  : ' ~ u r e  Cur~:e cor respondinf f  v i seos i l  
~X-perimenmlly:shb~vn. ~ : i :  ~: :: i~:: :: : m0lect i la r  w e i g h t s  a r e  higher: thorn those  
1807".Koc~,: H ~ [ S y n t h e s i s  Of Benz ine  F r0m:Carbon"  l e u m  pr0~ucts i  : ~-~wide::rmige,  35541,02 
!¢~: ~ 'on0xide a n d  :Hydrogen  U n d e r  Atmospher i c :  Pres-  • , ':mblec~flar ~ e i g h t s  .is e n c o u n t e r e d ,  :: T h e  
~ :SU~ b ~ t h e - ~ t e t h O a " o £ F  Fischer ,  a n d H : ~ T r o ~ s c h : ]  : be r s : ine rease ' :wi th : :v i scos i ty  a n d : f 0 r ; t h !  
~ : ^ - ; , ~ - ° -  - ~ ~'935 " ~ n  85-90  Ges ~bhand l .  ~ e a t i n g  f r a c t i 0 n s , a r e  s imi la rYtu  those  
)~:~mc~auL v m ~  ~x, ~ ~;l "~'~v h n  '.~'17 5"87" C h e m  :~nr0diicts ~ i l d  a n d  s t r0ng  h y d r o g e n a t i c  

~b  29 193o 6401 . . . .  ' :: l u b r i c a n t s  w i t h  Co a n d  Ni c a t a l y s t s  ~ 
S., v0L - ,  P ; .  • : ";_~, ~. : ,,::"-:~5:: : '~ ~a~: tit m ~ at~lS0O :SHOW :cor respond ing  

F u n d a m e n t a l  p r inc ip les  o f , t h e  s y n t n e m s  wxm r e ~ -  - - " v ~ , "  .k'~ i n c r "  a s e  in  abs01ute vtsc¢ 
e - ~ r e a c t i o n s  ~ r s p a r a t i o n  o f  cat-  : n u m b e r  w~m e :: ~:,.nee t o : m e c h a m s m  o £  ~ ~_~--~_,^~ ^~ ; , ~ , ~ a ~ :  ~ ~H~ht  i n c r e a s e  i n  viscomty- temperat_ure  

s enc0untered,  The  WiJs  r 
a n d - f o r  t h e  b e t t e r "  

secondary  

( : :  i / / : : ( i / : ~  !~i :̧  ̧( : / :  i : i i ̧̧ / i /~:~ !~: (i/¸ : / /  :-¸:I ¸ : i/¸ i /  ~ :  ~ii ̧ ¸̧ i̧~ ¸~:¸¸¸¸/~: I̧ :̧ :̧ ¸̧  :!: ! / ~ : i  :~̧  ̧:/14 ¸ 5 :~ ( / / /  :: /: i/, i i ~ / :  ~ /~ 



. - -  ................ :i-2391 ........... : .... 

: : : : ~ ......... .... ' I ~ ' . ..... ..... , : ' .  .... ' 
oil  f o r  a ~ n g  effects, l ight ,  a n d  a i r  t reatment ,  s b o w e d  ProCedure of I t a l i a n  Paten ts  351,07S and 352,747 W ~  ! .-:Ca~., 2-methylhexane,  3-methylhexane,  and  ,,--C:H,~ : : . M e t h o d  used by SuB ivat~, and  others;__w_,th na tu r a l  

: : s ludge in the las t  a f t e r  $ days, considerable sludge in used in t r ea t ing  the C~ Kogasin f ract ion a t  500" w i ~  I ~ v ' ~ b e e n  isolated. Of  the  monSolefins ~ - m e t b y l - 1 -  sohd  and psraffin-wax xract ,  on s o ~ e ~ r o . , e u m ~  o ~  . 
the  winter -grade  motor  o i l ,  bu t  none in t h e  summer- V and  Cr  oxldesonA].O~ f o r  catalysts.  Trea tment  ~ I ~ t e n e  1-pentene~ cis-and trans-2-pentene 3--methyl, appl ied to f rac tmnai  ex~rnc ~ zrom ~ x o . ~ . : -  ~.~aau~a~. 

.: :: g rade  or  Kognsin products  even af te r  8 rod. Acid a n d  the  f raet ion boi l ing  a t  92°-95 ° ahd C0ntaining 68~. :] ~'.~entene, -i-methyl, i -pentene,  : l -hexene ,  eis-an d n n d f r o m  sYnthetmceresln-  ~ePea~en.pa~ses._,~ga~r : ~ . . :  : 
: : sapenif icat i0n numbers  show somewhat less i n c r e a s e  heptene was at tempted a t  400°--530°; toluene w~: : . l  ~r~nS-2-hexene, 3-methyl-l-he-<erie, 5-meth.yl-1- :50% .~elds. of  ne~: ly p u r e  olennse~a~nn~ ~z~y+, w : ~  

in  the synthetic products.  Aging  was greatIy aceeler . . . . .  formed as  the  ma in  const i tuent  in  an a roma t i c  Yield::] hexene, 4-methyl - l -hexene ,  1-heptene, : and  c~s-and , 35~ :~o . c r acked  ~ a s l ~ s ~ . n l t a ~ m ~ i ~ i n ~ O ~ 5 ~ ' ~ ' ~ n  ~_ 
: ated i n * h e  Parallel  t e s t s  by the presence of H:O, e v e n  : o f :55% w i t h  1 pass." Dehydrati0n,  cyClization, a n d  I :tranS-2-beptene have  been i s o l a t e u ,  ~ Y ~ . t ~ a + ~ : n ~ , £ n ~  ~ ~ ~% a n h v d r o ~  A1Ch in a :  

: t h e  stammer 011 fOlmaed :sludge. Asphal  t COUld not  be :+ cracking also occurred,  and  the action of  the i rp roduc t~  ] ~s16 ~ .  [DecompOsition Of : Synthet ic  Paraffin ver~e~ ~ . . : ~ . : ~  :,~% ~.'~v~= _ ~ "  ~o~a~ ,," - i t s  Of : .. . .  
. . . . .  precipi tated from aged Kogas in  oils bY add i t ion  of required f requent  reoxidat ion of the c a t a l y s t .  In  Corn: : l  "-b_v" HYdrogenation,] ErdS1 u. Kohle :vol. 3, ~*o; 1, - ~-n~ ~ e a c ~ o a t o  ~ j ~  w ~ ~ o : / ¢ o  ~ o l e s o ~ l  57:-] ~-~ 

petroleum ether i n c o n t r a s t  to the na tu ra l  o i l s '  S is  p a r i s o n  the react ion yield was much smal le r  When I ,~ 9 . . . .  : goo~vl~eoo~,,-~vy~--~1-:~?.'-?;'v,£ r ~o :~oo '~;  
absent  in  the former.  Subjected t o  the Britis{a ~kir . . . .  p l a t i n i z ~  C a t  310o-~50 ° was  used : " W i t h  &asoli~] I ~o . . ,  ~. • . .~: ~ ~ ~ a -  ~-~^~.-~ -~ the  Deutsche abs. viscosity- o f  24o--~2u cen~sm~es or y . : - ~  ,~.  : 
Minis t ry  tes t  (2 6-hr: per iods  a t  2007 in  a i r  c u r r e n t )  boil ing >:tO0 °: and prepared b y  the ae t i va t ed -O~roees~  I Pa,~L~-.~e[,~i~oS~i~';,~e~'~[~"%. ~t Kohlechemie ' Ymld o f . a  diesel oll w a s  o-l~:(e:~ ~o.wever .  clostel Ial a~7: , 

hydrogenated o i l ) .  In  contrast :  the aged petroleum carbons i n 5  see. contact  t ime alSO0 ° w i t h  V oxide o- i -.. . . . .  . . . . . . . . . .  u::  ~ . o m ~ o s i t i o n  .,rod: - P • v ~ " = 
oils: became darker c l o u d y  centained much a~nhalt .... Al:Oa From a ~ro-a~in fra-+~-n" h ^ i ~ -  ~=~°~"~'~ I l i n e  f raetmns omameu x~.'o,~ u ,=  ,,=~ ~.' ~ 2 f r ac t ions .  Viscosity Doles decreased w l t h  increasing 
a n d  incroa~o¢l fn ,~ ~imo~ ~;~'v~e,n~tcv ~a~. h^~'~-'~x.n.~ .~,~: 'a  ~ ~ .~ ~ ~ . ,  ,~ ~Y~ '  Y~ " " 5  $~£ ~Y2 ' I acts the degree of branching was sscer tamen,  aria con- b o i l i n g  r ange  :for :ex,'unple, fo r  the 230°-250 ~ f ract i0n,  

- . . . . . . . . . . . . .  - - . . . . . . .  • . . . . . . . . . .  . ~  v . ~ o ~  o .e r  ~ r  oxlue o n . = ~ . ~ . o r  o ~  see a ~  uuu°--oio ° i ~ t . . ' h . a  w ~ o  drawn as t o  t he  coutent o i  lsonyoro- . ~ . A  ~ . . h . 4 ~  ~ala ~'*~ 1 ~ T]~hv~e.nnf~ ~ f 

of oils,  the  v*scoslty-temperature indexes increased l o %  low-b011ing ma te r i a l  was produced ill  which ben : l " - ~  •- ' . l lk ~-ntlle~is ~arafl~llS ' ' : - -  - ~ ^ - :  ~---~-~ a~nt~et ~ t b  ~H ,.ataivsl: 
: :Slightly, the a),erage:mo!ecuiar weigbt  increased  !0%, :: : .zene, toluene xylene, and P h E t  w e r e  identified :I::C a rc°as  l u ,  ~ : ~ _  : :_ :v : . .~  o f  "the Fi~cher:TroP~cit ; ~n.e~e2_ac~°ns~w~:\,~"~s°~e~a~e~n~:'a~a" co;~nlete : 

: . . . . . . .  and Conradson C increased but  remained lower in the: ~ Gaseous  products de~endin~ upon t he  condit ions an~': I 1817. ~ .  /~eve~upu¢~ :  . ~,'~ ** ~ .:.t : a !  - ~ u ~ u u :  a . . . .  " ~  " ° . . ~ ' ~ . ~  u '  " ~ : ~ ~[~ ' 
' ' : : Ko a~in 0i ls  Hv,~r- ~,~+~-~ ~ *  ~ano o0no ~ h  x'~ : :~e~e~,,~, , , ~ . + ~  ~^A~.~+~.~ ~.~ ~ . ~  _ :  ~ ~ ~ ". "I : I:ivdr0carbon ~vuthes is  Irocess j ; t..Heln-~tg., . . . . .  physical  exam*nat on g e n e r a u v  sn(weu no appr~etam~ 

g ~ ~ - e ~g- .----v-  - -  -~-  7 - - -  ---- .  -,- . . . . . . .  ~ ~ - ~ . . ~ . ,  . . .o .~ .=~ ~ 5-iv.iv uusa~uratea ana : ' - "  ' - " - : : : -  " :'~ " : el' ~r re la t ion  However : , • : : . ..... ca ta lys t  af ter  a g i n g b y  th i s  method restored the o r * - -  10-90To Satnrated comuounds 10  refs  . . . . .  : ' I ~4,:No. $, 19o0, pp. 103 106. . . . . .  . : ; . , : chan~e !n ~l~Coslty t e m p .  a ~ e  .. . , ~ '~  , . . . .  
ina  * " " ' " ' " ~ . . . . . . .  " ' " " b  reds  : : v iscosi ty  increased arouucI ln~/~ WIEIIOU[ g rea .  chang.  . . . . .  1 p ope[t*es of the Kogasm products;: Practlcalano- 8 - • • ~ - Rewews p* g - . . . .  , : : . . 
t a r  t ~ t ~  ~haw~d ~o~  ~ r ,~n~a  ~ v~pa~*v Ae+n. ~ a A  : I 18. - -  :_= [Synthe t icLubr ica tm~ Off.] Umschau I o . £  ~h~ ~ cm~. ~ s ,  986 1032 1033 in  avera -e  moleeulor ~ve]~ht nD averaged 0.0004 10xxel, , 

= v . ,  ~ . a  ~ . ~ * " ~ -? ~ 2 ' - r .  ~ . ~ 1~39 pp. 195-19~ ,Arck  Eisenhut tenw.  vol. I . . . . .  Y:' ' " ' sol id n0int  it creased l° - -o°  a n d a m l n e p o u * t u m r e a s e d  . . . .  
- ~ ..~l . . . .  savom.ca~mn numoers  mereaseu to-- .v " 1 ~: / 9 3 9  n~ 533 537" Chem .&b~ vat  .~  ~o~ I 1034, 1048 1362 34a~ . . . . .  : , - A ~ ~ o e ' ~ , ,  ~-~ d e c  .,-. .htlmlene 

. . . .  W es C o l t  dson C inc reased  f l om 01 -u  to 0 - - / o  " n 7086 ' . . . . . .  . . . . . . .  I ~ , .  l ~ n o r  "f~ AI"ID BILLIG R [ Inves t iga t ion  of t h e  ] .z. • - ~, . . . ~ . , , , ~ . .  ~.o~ a,r  • " - ' - - : - '  " . . . .  ' - . . . . . . . . . . .  ,, : ' " • r ings  p e r  l a o l  allOt on u l e  DasIS ~,~ m~,.~{.'..-- - -~e-~  . . . .  . . . . .  vlseosl ty-tempeiature i ndex  changed fi :om 1.S~ to 1.AS. • : ;  ' . : .' ¢ 7  , • '. . • • " roduCed m the  Ben- " , .  " . : . . . .  . 
: Tests  Of low-viscosity oils  : as t ransformer  0*is :show • Dtscusmon 0 f ,w lmt  has been r e a h z e d  to date corn:, so!~d Pat.affin H.~d! ~arbo,n.s P . . . . . .  r0 -sch  Atmos- ~were para l le l  to :v,scomty poles: 11 r e f s .  ' : :  . . . .  : 
: : : :  ' : -  : :  n o  depreciation: in propert ies ,  the original  Kogasin:0i l  :::: m~rcl~lY~intl~esynthes~s~ of lmpro~:ed lubr ica t ing  91!s I : z~ne.~5~th.~.~uS°~_~llfhleSC~*s?{ a~la'em'm~ol~l-~hem4 v 0 L :  : i820--KocH, I-I:, "A~p G~L~Etrr~ W. : [ S y n t h e ~ s  o.f L U -  

, . : f a l l i ng  far  within tolerances as to: saponification hnd  ' v-U-~ ~.? • ~ % ~ . , ~ . e ,  o ~ n  as eoa., an*ran, 0i:s, anu / : ~?~7~,~-q?- ;~-~'~avi o~,~om &b~ : v o l  35 :1941  : bricating,  O i l s F r o m  C l e a n s  o f K 0 g a s m ,  i . l  ~ r e n a -  
. : acid '  numbers I=I.-SO~ t e s t  and w i t h  electrical b r e a k - :  pe~r°leum Dr°duets" : : ; ~ : . : ~'38~0°37 '~ ~!v.. ,0*-~ur ~ - . ~ . .  : ~:, . , : :  : :, :: stoff-Chem vol: 20, 1939 pp. 413--420; Che m.:kbs. ,  

: : : :  : d o w n 0 f l $ 0 k v  p e r c m  1.5 refs : ~ ,  : : ' :  : :  ;1814. . [A lky lh t ion  ofAliphat ic l=Ivdroc 'hrbens P" " :  : : : : ~  -- :~. = ~' :" ~..;,1'g voL 34:1940 p. 82~0. '  i . : :  :: : :  : ~':, :: 
....... ': :>" : :i810 - ~ : + :  [Ne(~:er : Invest iPaho *S Of Lubrical~in~ " P a r t i c u l a r l y : W i t h  ~ e g a r d  :tO Kogasin.] R e i c h s a m t  :: : . :  Pl:ev!ou%w0rkrevleweO ~ri.e~v-~,~use~'°La~P~'~.]~ ~ :;,: ,: 'Kognsin,frac/on' .WaS= t rea ted  with:  5c/~ (ca lcu la ted?  

A~o b,.,;.,;~L£n ae~£.. +~.. a~.,,~$J~,.~.^.~..~ ~z~^~.~¢.~ : Wir t schaf t sausbau  P r i i f - N r  i 0 2  1940 pp 49-57 premoumy oesermeu Lpe sv, m p - ~ u , , ~ 2 ~ v , ~ , ~ .  ~ -, :  -~-~- -~n,one~ of  anhydrous  :~iOh Witli  Vig0rou~ 
, : . .  . . . . . . .  ~ . . . . . . . . . . . . .  = ~ , , , ~ = ~ , ~ . ~ , , ~  ~ x ~  . . . . .  , : : -o . . . . . . . . . . .  ' ~ ' ' ' i idh / -d tocarb0ns  it* t h e  t r a in  oevona me  ca~- -~ . . . . . . . . .  - ~  • • . *  . . . . .  ~ : 

o f  the  Fiseher-Tropsch P roces s ]  B, ennstoff:cilem ' : : PB v.,004 :.Chum 4bs.,,.)-oL ~ ,  ,194,- p. 6 a 9 s . .  : :. ~e=~ q u ~  ~1 ~ , ~ ,  . ~  m: i~ , , ,~  . . . . .  ~'~ e.~tracted from : : .s t i rr in~ (1 hr a t ' o r ;  3' hr :  wa rming? to  r o o m  temper-! 
2--  . . . . . . .  ? . . . . . . . .  : + r  . . . . .  r . . . .  , . . . .  r . . . . . . .  ' '  . . . .  : " : . . . . .  . . . . . . . . .  ~ . . . .  .................................... ~ ~ ~ a " ~  " ~  ~ + ~ - - I ' - -  - - * ~ "  " ~  . . . . . . . . . .  : + a - - "  . + ~  ; + . + " - - i  . - -  0 : " : " , = ~ - -  0 - -  . . . . .  . . . . . . . .  

= ,  ~ ~ol+ 1 9  1938 pp.-337-343:;: Proe.+Pure Applied Chem., BY a l k y l a f l o n  m the  presence.of anhydrous  H F  t h e  a~vs+~u~+~.h+ +tm,;t+ , f e e t  /~rolon,+ed use ' 'have beet* i n -  : a t u r e , : l  h r . ,hea tn tg  to  u0 , 3 hr. at;ca0 ) .  Thee p o ] y ~  . . . . .  : 
, : , : . .  ::: ::Rome; : t 0 i l / i n t e rn :  congr .  1938'; Bri t ish  Chem. AbS. , - '  . products: of Kogasin,: ( h e a r y  .o!!- from: t h e  Fischer- ' :V~s~'a~e~r=:~i~n~a~.lv, ouVantita~ive l:elations'  between' merizat ion pr0duct wa,s Separated ~ r o m t h e  AICI~ corn t : 
- ~', :" '~+ " 1938 B 1385-,Chem: &bs- vol 3 o 1 9 3 8  n : 8 4 8 6  :-'±ropscnprocessy:synrmesiscanbeeonverted.into:high . . . . . .  ~ . . . . .  ~:  . .  " ' ~ . ' : ~  , ~  "- "~,~:&~ ~-  --.-~-~-,+~ ~01id - " ~J0und: treated W t h  r o l l e r ' s  e a r t h  a i d  ireeu+irom tne '  

" , - ' :  ' - - "  ; . " "  " '  " " ~  ~ ' ~ ' "  " " . .  . ~ -  " ;  . - • m o l e e u l a r  w e l g a [ : a n o t  m e l ~ l n g  1 ) * ) l I l t  t / a -  l a * ~ t * ~ t °  ~ : : ~  ' ' • " ~ * "  " . )  o .  r :  . ' .  ~:'x~¢,n~,k~¢~ , ~ . ~ H o ~  ~1~o~'~.~ . . ,&~^~ '+ '~  .~ "n : an t iknock fuels  ~lmllar  to *sooctane. T h e . H ~  catalyst . . . .  - ~ • . . . . .  ~ ~ -  ~ - - ~ - m n "  ~'v :' " l o w e r  boih ~g cons t i tuen t s  by d,stl l lat*on t o  -00 pe , 
. . . . . .  : . . . . . . . . . .  . . . . .  . . . . . . . .  . =ires fe~ ~*de react ions has a l o n g h f e  and w h e n  . . . . . . .  . . . . .  . . . . .  . ~- : . . . . . . .  l u  m m  T"aet,ons f r o m  ( I )  Kogasm f rom ~,tte g ~:.- . ckaiaetorls t les  influence of  hydrogenation a n d  be-  : . . . . .  -, ' ' .... ' ' h steal and ehen* eal  data  and eon~e~lon  of f*ae- . ............ . ,  . ' .  " " ' : aet lvated b~  BF~,als0 "can be used for the eoaversi0n of P y : ' . . . .  • : " " 1CO" 1H-)- and  f rom ( I I )  Ko-a.¢m f rom svnthems -har lo t  in use of monooleflns prepared f rom Kogasln ,',v.r ~.~ • ' ~ .~ - - Y~ " ~" ":fionated extracts ~nto lubr icants  have  been studied.  .( . : ' ~ -  ~ .  , - ~ ~ ',~ : ~ ; T .  ~z • " " a r e  ~ . . . . .  = . . . . .  : "~.,~+ or eu, yienlc m i x t u r e s . . v r a e n o n s  or ±~0gasin no~ " : . . . . . . .  ' " ~ .... n ~as (l~t3":',~i.) were u s e a  ~ ' r a e u o n s  i r o m  t . t ]  t=v~- + .  . desc*lbed and d,scussed wi th  comparat*ve data a n d  " . . . .  . , : ~ A reeiable inerease of extracted ceresm accol -. ~ r - ,  - . , , ' 
" ' : v ~ n ~  ~ i,~A ~e t .  ~ ~ ~ ;~ .... , u s e f u l  elsewhere are  e i the r i somer lzed  and  sp l i t  With : PP .+: ~ - :'~ ~ . ,  • =i~_~ .~=- .~  +~. .  ~-respouding approximatel:v wi th  C. C~ and  C~. b v d r o - -  : :  

: :  :~=~'-v~'::.~.:.~'.~...~=en,~..w°r~,s2~ °ws .~'xne~a.epen= ~nce :+,'A1ChorpYr01iZed to give an 01efin mix tu re  suitable for : -.~.anie.d. (oiefin content  70-75%): gavel: 
: ,, ' - - -  , - - - ~ ,  . ~ . o . ~ . ~ ' ~ = ~ l ~ t , ~ u x =  ~ u a . l ~  u . t ~  V * " J '  v u  t o = '  . . " . : ' : " elevation oi  average Dvi~lng ra,,~= -~ . . . .  ~ + "  ' " . . . .  " ' " r 'ca . . . . .  : • . . . . . .  • ,, • ~ - . . : the a lkyla tmn r e a e t l o n ,  o : : .  . . . .  , . kiesel ~ h r "  about65~o '  (ca lcula ted:on  olelin content)  of lub i t- : , • : :  bo lhng  range of the Kogas ln  ~ fl  actton~ used in p* eparar ~ , ^~ ~, • ,: . . . . .  . ^  ~ ~ - ~: . : . . . . . .  • lowed  the. a]kahzatmn of :the Co-Th .  on gt . : . .  ; . .=~ ~i'~-~ . e  ~ 11m.~ - -h  ~ant{sfAl~ '-" : 

: =  r ich  of t he  0*Is, but  On the:olefin'  content of tbe f i . a c - . : .  ~!O. ,--;'-~"---. tquantitat*ve~eparatmnsof:Hydrocar-{ : catalyst-With 0oS-oc/o:Na:.COs aud 0.5-1% K~CO~:in:  :: : ing2on;na~?ng a:ws#°v%~Y r ~ : ~ 2 ~ v : . u - ~ V w o d _ _ 7 / ~ " v i ' C = :  . ';: 
: : : l i o n s  -. Studies in de t e rmina t i 0n ' 0 f  the I number ' :of ::-:+ : boas bY:Dis t i l la t ion  a t  ya r ious ( ' i ' emper t / tn res : and  ' ,  ,4-1:per-hr tests 'wi{l~:o9%~ c 0 - 5 9 %  H-~ gas  mixtures : : a t : x 0  °: an.a ::v~s¢0s~L~-pom-netg~,s::,o~ ~_~=~.o/~..;~ ~ -: 

V~ir iousmetl~ods.shbw:fl ie im-> :~ . : :~eDarat ion ' :of  c leans :  and Pa ra f f i n s . ] :Re i ehsam t !  i::at:190o-~o00 . AS: !mu~ I r ac f i °~sx rpm~.2~° , t e+J~-~  ~vnt~ ' -~O- :  ; 
: pertance of ConfrolMng t ime  concentrat ion~and.excess . :  ~:=: Wtr tschaf tsausbau,  : 'Pr i i f -Nr-43;  1940, pp, :  93-!02, ere £0und . i n : the  f r a c t i o n : b o i l i n g :  > 3 0 0 ° .  '~Paraffin :: ':: 557o))gave  a : :  : 

: : : ' .  :. :~. :  ::reagent in t h e  , tes ts : : ,  R i n g  analyses show ,approxl-i ~:::: :" PB 52,003;'Chem.:Ab s., no!. ~1; 1947,:p!. 6492.:: ~ ; : , ~  :~ ~eci~itat ion:wasearr ied" our 0~er : : the:,~ange ~ L 5 ~ - : v i ~ . c o ~ t t . ~ : . : 9 :  ~.~ke~.,at ~.0 : 
n t  a t los  Be pole ne,~,nts oI x~ ~ l u  "±he rowe y i ~ k ? . : : / i  i:: ::.matelY~lnaphthene~ringper-mol. regardless  of. vis~ " S e p a r a t i o n  and iden t i f i c a f ion  0f s o m e ' o f  the Corn= [: ~-20 ° .  w i t h , : l : 5 t o  1 : 1 0 0 = o i l : s o l v e  ~ :  ~ + , -  " , :, v -  - ' ~J . . . .  - ' h  s t a r t  : 

:~' : ~.?:: :C0sity-temperatUre characterist ics. .  S imi lar ly  e x t r a c - : '  ,p0nents  0 f :K0gas in : a r e ' de sc r ibed . .  Fo r  Studying:the a m o u n t s : o f  s01id Parafans ~ ~., .~.-.-i- 
: ::: . : :  ::=: :: l ion  ~vith acetone indicates  t h a t : t h e  proport ion of the. ::: : ::10,wer hydr0carb0ns~:a : low-temperature : :c0iumn-~as  a ~me~enee-mc°ns,u~u.u.°~:~:~e~'  : 
:-: .  " :  " ::: : r i n g  i s * h e  same i n  f r ac t ions  of a l l  viscosities.; A ~ n g  :des igned  t h a t e 0 n s i s t e d  o f  a 6 - m  ~spiral Of;glass ~ubing - '~ ~gul~irity 0f {be ~elat ion wds f o u n d  also ~in 'producfs- : 0mnns.:' ~vnen ~ne 01e.nn comen~ ~J- ~ w~t~ , ~ u ~ =  . . :::= : 
: :, :i : t e s t s  of Oil f0r : t ransf0rmer  u s e  hy the ,method 0f 'WeiSs of, 5 ram. in s !de  d i ame te r  SurrOunded:  by a ::vacuum: l~:+: =c i,:~e-cu:and:technlcdl-schle syntheses::: B y : f r a c t i o n a l .  par t ia l :  nyt t rogenanon !0W.~ ~ y [ e m s  o~,~,.~ mze/'mr:: : : : : .  

: : ' '  ~ / ; ' . a n d  Sa!omon:sh0wed.no ,s ludge f6rmat i0n in :  11: daysi - '  : jacket, :  The:head of th i s  c01mnn Works oh~he  thermo4 ~::~ t~d~tion of a Kogas inparaf l in  With 3 " 2  e ther -a lcohol  ¢;~. on  werepr0auceQ ny~poiymerizau~n o~-tu~ re.ma,m~g " 
" : : '  ~ : : : : - : E x b a u s t i v e  h y d r o g e n a t i 6 n ] i n c r e a s e d  0i~ :stabil i ty.  "to, :s iph°ning Prineip le. ;;+~vsth : a tes tmix ture : :0 f  n-heptane  ~.i~,~ ixtUre a n d  0 f : t h e  cereslns, wifh: .ether, i 8 and i 5 :.• .+.°!efins" :: Th:ecC~+a~:0mC~r~cfi~h~c~ r e  ~3~.acat~°nnated ': ", J: ; 

n m m  narrow + = . . . . .  li~h~= ana  n+V ~ - . ~ v m v  en ~A~ ~A~a .~,~ ¢ . ~ : ~ a  ' = and methylevclohexane t h i s  column Showed 20 the-: I~:'+[ ~§e fracti0ns+~'er~:0b~ained r e s p e c t i v e l y '  The sy - :  x ,_  . _ ~  :" 
: . . . .  = = . . . . . .  " ~  . . . . . . . . . . .  v ' :  ' " A h . . . .  ~ '  , : ' t  . . . . . . .  • . . . . . .  , ereof  treated ~ was  syntnemzea. : l ' n e  propmff.ies of t h e  p odue s - ,  . . . .  : l i o n  numher~ nffpr R m A  mfA*'nua +acre . . . . .  " oret ical  plates,  c a r t  of the separat ion of G,B., ~ ,  Ii+~i etie ceresm and ~everal f r a c t i o n s  th  . . . . . . . . . .  ~ .=  :._ __, _ ; . . _ ~ .  ~ . . . . . .  

. . . . . . .  7. ~ "7~':-_'.;~S:5"+ 7.~7:'~?=,:~'=':: 5::  : : : "  : . : ,  : :~na:  i s ~ ,  ~'m='~0~C +H , i s  S:~0wn... :A_ h i ~ h t e ~ i  l~+~,'+j , * ~ : ; ~ ' s O , C i , : = d e e r e a s e d ! . 3  °" : :yarled consi~!era°!~ ' w i m  .me ooiling;~pem[0_~:nes~ar~" : • + . . . .  - . . . .  . . . . . . . . . .  ~ -- a o  ' ~ . = -- e, - " ~ x l  - - . . . .  " . . . . . .  

, , .  : :  " : .  I; " . :[Arhfie/al~ produet lon:~0f  Lubr ica t ing  ;: ~pera tu re  columu Was de'~-eloped ]n  whie]1~a heateffoi  
~' ' .  ; ;~i Oils . l :  Arci~. E isenhi i t t~nw.  vol~ 121:1939~ pp. 5 3 3 - :  was  circulated ii~0Un~l the Column t o  m a i n t a i n  adiabafi  

: : i~:537~ umschau,  v o l . 4 3 i 9 3 9  pp. i9~-197 C h e m ; i b s , '  condifi0hs{ ~ revieW. 0f  : t he  resul ts  Obtained in:~! 
: :  ii ~0L 33 ~1939 p .  5639.  ~i : i : ~ ~ : - "  n u m b e r ~ e t h o d s  for~01efins i s  described.  The Kau~ 

: :  ~ Trend to produce:"more a n d  'mo~e:s~nthe~ic ' i - h ~  ~ " n m n n  : a n d :  G~0ss-Oe~ringhaus th i0cyanogen:  metho, 
c ~  . i i~ ~ m . ~ .  ÷~o ,,~+,.~.~ ~i~  ~.~+~ ~ . ~  . u s i n g  CCh gave  the best  resul ts  for  t h e  o olefin type~ 

. X: _rea~er:.~nrLi~E~l~a~eSa:~b~US~t~a~ ;~Y ngn. e muca 01efins f rom paraff ins '  : A n  olefin:para~in:;mixture wal 
' ( ' - >  : i '  ~ .. .. ' _ _  y . : . . . . . .  ,~ _ . en I: .~ne syn-  e x t r a c t e d ' W i t h H g ( O A e ) . - - M e O H  reagent,  a n d * h e  p'at 

• :.: i' : . ~aeuc _o.~ls.:..xne va rmus  :memons  0~ p roauemg syn? ,:~ aflin w a s  "removed f r o m  the :  reaction mix tu re  by re  
- ~ ~peuc o nsare .msensseu ,  i u  rels ,  ::: : :: .::-/ ,': duced-pressure d i s t i l l a t ion :  T h e  0 l e a n s  wererecoV 
• : ,  : : :  :181~, :---v-7~ : : :[Catalytic :Aromatizat io  n of . -Al ipha t tc  : : :  : / e red in ;~ure  form by hydr0iyzing t h e H g  (OAC)~, oiefi~ 

:.. . . . .  :~tyurocar~ons.  L i t e r a t u r e R e v t e w  and verif ieation.]  , . . : '  complex :~vIth" a s t r o n g  mine ra l  acid such ' a s  HCi  0 :  
. :' :> : :  :::~rennfltOffzChem.,: v01.:20,: i939, pp, 1 -9 ;  chem.~Abs: , : : :  t h e  p~raffin s i n a ~ 10~ver K0gas in : f rac t i~n ,  2-methYl 

res in  an 
O=Ci, decreased 1.3°~1.9  ° and 
ely, : : in > me l t ing  p0int,: and  t h e i r  ;average . . :  Ang mate r ia l ;  
r weights  increased by ; 1 0 ~ 0 .  T h e  reaction : ~{ .fcom t h e  ~ce, fl 
.~ferential: fO r isoparaflins .H.yd.rogen~tion.." ,tion ::57 07761! ~ 

~le, the :y iscos i ty ,  of::tlle O i l s  
ir/ed ~ from 2 2  777 ~'(frOm frac-~ : 
i ( f r 0 m ;  ifracti0n 167.5°-9.0 ° ) 

ii0rl-~S ~ todue t~ ,  inoreases of  D.ooo2:inl  c l i rve  ,(~,is~0si-ty;poie ~height 1.77)~was :g iveh bY~:bii i 
in melt ing peinL~ in:  sol idif icat ion eur),es, t h e  ,: f{om the fraet i0n ~ 63 0o-3 5 o (pr incipal ly  1 - h e x e n e )  ~, 
fract i0ns e x h i b i t e d  def in i te :points  '0f  heat:  o f  ' - ; Y  :- • est ~ i s c 0 s i t y  ~ole hei  h t  253 ' by the  . . . . .  
• " . . . . . . . . .  he erfect l  S m o 0 t h  ~ " a n a  tae, steep ~ ¢ . - P  g • ) . : matron as e0mPare a-~o ~; :P ~ Y - • " :  " o i l  f rom the,fraeti0n67.+5-9.0 ( 2 - h e x e n e b  T h e  prod->  

tan' Hy~rocarpoon~ ______ _ oft:ehses ~ s ~ ; y  , ~  ~b'eir 'case was there an:y apparent-~elafion betwesa t h e ,  
h . e r i c  P e R L ~  '.Y. . . . .  Y ~ ; - - - ~ ^ ~ - -  : Solufe ~iscosify of the" Oils and:: t h e :  viscosity-pole: :-~ " 
nc ~rac~eu :, .i.~lS~lua~es.~ x ~ r ~ - ~ u ~  : _ . - - ,  . ~  , _ i _  ___~__..~^_ .~ .^ : .~  ^~ +~e lnbric~tin 0" -" 



2 4 0  

1 8 2 1 . - - .  [Synthesis  of  Lubr ica t ing  Oils From 
: Olefins of  Kogasin. I I . ]  Brennstoff-Chem., eel.  21, 

1940, pp. 1 -7 ;  Chem. Abs ,  voI. 34, 1940, p. t~-40. 
By lowering tlle t empera tu re  of  polymerizat ion of a 

C~ Kogasin f r a c t i o n  (in presence of  anhydrous  A1Cl,) 
f rom 20 ° to 0 ° a more  viscous lubricat ing oil was  ob- 
ta ined ;  i ts  v t scos i ty - tempera ture  behavior  was  not  
appreciably affected. At  --SO ° no polymerizat ion oc- 
curred.  All  the  lubricat ing oils produced by polymeri-  
zat ion of Kogasin  fract ions had 1 double bond per  tool. 
Sa tu ra t ion  of  this bond by hydrogena t ion  caused some 
increase  in the  viscosity of  the  oil, but  had  l i t t le  effect 
on the  v tscos i ty- tempera ture  coefficient. Examina t ion  
of  the  oils by W a t e r m a n ' s  method  indicated the pres- 
ence of 1 naphthene  r ing  per  tool., even for  oils of con- 
s iderably different visco~ty-pole heights. The  relat ion 
be tween viscositT and the m e a n  molecnlar  weight  of the  
oils is diseussed ; in this respect  some differences a re  
observed between the synthet ic  oils a n d  petroleum 
lubricat ing oils.  
1822: - - .  [Break ing  Down and-Bui ld ing  Up of 

-: ' 'Hydrocarbons  Under  Hydrogeua t ing  Conditions Over  
: : t he  Cobal t  Catalyst  Used in Flseher-Tropseh Syn- 

theses.]  Brennstoff-Chem., voL 30, 1949, pp. 213- 
218; Chem. Zentralb.,  1950 I,  p. 1302; Chem. Abs., 
vol. 43, 1949, p. 7663. 
Various hydrocarbons in vapor  form mixed With H.- 

and  CH~ were  recirculated a t  200 ° over a reduced Co 
: ca ta lys t  used for  Fiseher-Tropsch syntheses. The  

paraffin hyd roca rbons  ~ 3 ~ H , ,  ~-C~H~,, ~C~H~,  and 
) 2 -methy ipen tane  in a cu r ren t  of  H... were  br01¢endown 

b y  demethylat ion,  about  ha l f  of the hydrocarbon being 
converted.  In  addition to  shortening the C chain,  there  

• was  also a distinct building Up to t h e  nex t  h igher  
homolog. Isomerizat ion also occurred to a sl ight  ex- 
tent,  and  some aromat izat ion occurred wi th  2-methyl-  
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of Francis ,  a s  modified by  Cortese. p roduces  complete ] 
sa tura t ion,  and the method  can be used in combination 

i with the  o ther  me thods  to determine the  content  of 
conjugated double bonds in mix tures  by  difference, 
F e w  tests  we re  m a d e  wi th  acetylenes;  the  methods of 
Wijs  und H a n n s  give 50% of the  theoretical  I -eonsam~ 
t ion;  the  method  of Lucas  and Pressman  gives com- 
plete sa tu ra t ion  in the  absence of  subst i tutable  olefins. ! 
With sTnthet ic  Kogas in  lubricat ing oils, the  suitability 
of the  iodo-thiocyanate method  for  the  exac t  determl. 
nation of  double bonds a n d  the WiJs method (limited to 
2 -3  rain. react ion t i m e ) f o r  appreximat ions  was  shown. 
1824. . [Sui table  Appa ra tu s  for  Frac t ional  Dis. 

t i l lat ion a t  Low Tempera tu re . ]  Brennstoff-Chem, 
vol. 21, :1940, pp. 197-203 ; Chem. Abs., vol.  35, 194~" 
p. 7239. 
Previously  proposed appa ra tus  are  described briefly 

wi th  re fe rence  data.  The  f ac t  tha t  the  new column, . 
which is described in detail,  employs complete condom 
sation pe rmi t s  recovery of  distillates of e ther  liquid or 
g a s a t  wi l l .  A r r a n g e m e n t  of the  column head and.de.  
cessories a l l o w s  desired reflux cond i t ions  a n d  the 
ma ta t enanee  of cons tant  operat ing adjus tments .  The 
possibility of  overhea t ing  o r  overcooling of the tern. 
pe ra tu re  indicators is prevented,  and progress  of the 

f r ae t i ona t ion  is followed easily by t rue  temperature 
measu remen t  wi th  t he rmomete r  or  thermocouple. 
-Manipnlation of the  column, with a glass tube spiral : 
as  exchanger,  is described. Efficiency is demons t ra ted  
by separa t ion  of mix tures  of propene-propane, isobu..  

: . i a n e - b u t a n e  and motorrfuel  oil. In  addit ion to  the :: 
form- Of column for  p repara t ion  purposes, an  analytical  ::: 
a r r a n g e m e n t  also is described. I l lus t ra ted.  : ]: 
i825~ . [Hydrocarbons  Boiling BelOw 100 ° ill 

Synthet ic  Gasoline F r o m  Carbon Monoxide and H y -  
drogen (Kogas in ) . ]  Brennstoff-Chem., vol. 22, 1941, 

- pentane.-- W i t h  ~i-C~H,mixed wi th  the  cil'cUlating gas  pp: 13"5-139 145-152; Chem Abs vol 36 1942 p : 
Containing CH~ considerable chain lengthening to Cn.Hi~ 5331. : , 

". . . took place, presumably because of combinat ion With Oleflus Were ~eparated f rom paraffins by  Iiieans of :i i. 
:: : :  : CH#: In  OH, wi thout  H . . ,  the  ~ ! 7 C ~ ,  r e m a i n e d  u n . . . .  the Hg(OAc)- .  method: Tes t s '  Showed t lmt  this  method : :~: 

i ~ cna.ngeo. ~±'0mene was zo rmeu  ~0 a surpr is ing extent  : a l s o : c a n  be used for  d i te r t i a ry  olefins; for  example; 
- . oy  r.ne conversmn of eyclchexane in a s t r eam of H.-. C~_.~Ie, The  ~ hydroca rbon  ~rouns were  fu r the r  sulit 

" ' A t  the  same t ime  C~H~wa~fo rmedbvdehydr0gena t ion  U~" by f rac t iona l  distillation "~-r * ~  ~ o ~ a  !~ 
; a a cyclope tane:, by w a y o f  isomel'ization, to methyl-  packed column (23 in. high, hea ted  by oil circulation) 

cycmpenmne  ..I~onoweu D y  aemetnylat ion.  J~enzene a n d  several  glass spira l  columns (80,'160, and  320 cm. '~ 
: r e a c t e q  w ) m  ~:l.. to fo rm toluene,  bu t  th,s  conversion high) were  made.  The applicabili ty of the  semimiero- ; 

: : was  rTriaUveiy s t o w . . ~ o  increase  of  the  toluene Y*eld f rae t iona t ing  column wi th  a ro ta t ing  me ta l  b a n d  of : 
w a s p  odueed by audmg  CH~ to the c*rculatmg gas. ( Lesesne and  Lochte t ype  (chem.  Abs., vol. 32, 1938, p . /  

: ' :~ !823~-KocH,  H., ~xn HXmiER.<TH, F. [L i t e ra tu re  Be-  7310) iwas extended by var ious  additi0hsi: .~he par "'~ 
" . . . .  : f f iew and Compara t ive  Inves t iga t ions  of Methods for  ~ aff in imixture  was  S e p a r a t e d  into it:s' individual  corn- :. 

D e t e r m i n i n g  the Iodine .Number of  Hydrocarbons  :] ponents by 58 f rac t iona l  distillations, mos t  of which.::~ 
: ~ /Brenns to f f -Chem. ,  vol. 21: 1940, pp. 285-194:; Chem. " occupied severa l  days: ~ Besides the  predominant~! 

Abs., vol. 35, 194.1, p.X319. . : " ~-Paraffins, ~-CJ:I,.., -C_~tt,, and --C;:H,,, the  following.~ 
: :Reviews 62 papers  published since 1884. The  Wijs,  pure: isoparaffin s we re  i so la ted  : MePr  s, 5 -  and ~f!::! 

Kau fm anu ,  and iodo-thiocyanate methods  and  the:pro- m e t h y l - p e n t a n e  and  -hexane ,  a.nd th e presence " .:~:~ 
i : dedures of Hanus ,  Francis ,  a n d  Grosse-0e t r taghaus  CHEt= was  p r o v e d .  ~ Iu l t ib ranehed  'paraffins were 
.: . h a v e  been compared  for  17 simple clefts hydrocarbons  ' present  o n l y  in  ta'aces, i f  a t  all.  The  olefin: mix t~e  

Fb r  the  exact  determinat ion of  the i number  'of a l i - "  was  sepa ra ted  by 1 3 4 f r a e t i o n a l  dlstillations-izlto the 
: : phatlic monoolefinS and  hydrocarbon mixtures ,  the  -~oli~wing i A s :  and A~/-l~ntcne, :hexene ,  and  -hepted~ 

: ' : ' methods of K a u f m a n n  and Grosse-0et r inghaus  alone :as )ye!l as:CHPrfl .  CH..; ~--raethYl=ha , hexene, a mLxt~e~ 
: t/re Suitable. F o ~  approximations,  the  KBr-KB0~ :o f  Y- and  ~-methyl-A~-pentene,  and a m i x t u r e  of 7~ 

:- m e t h o d  of  Franc is  iS s u i t a b l e  T h e  use o f : the  .Wijs and  e-methyl=A~-hdxene T h e  01efins were  identifieo 
: /  ' H a n u s  and K a n f m a n n  methods involves :large substi-' . by , the i r  physical  proper t ie ' s  and par t ly  by  hydrogem~ 

tut lon errors  wi th  t e r t i a ry  or  d i te r t ia ry  olefins. These : t i o n  reactions.  The  oleflns consiste-d ma in ly  of ~ :  
• 3~methods can  be used wi th  olefins not  b ranched  a t  t he  branched ~- and 5-oleflns. Bes ides  thes% smal l  quasi 
:< : double bond, as  wi th  t he  Kogasins .  No genera l  c0n- titles o f  a--olefins singly:x, e thylated outs ide  the  double 
- . einsions were  reached  for  the determinat ion of cvclie , l inking were  found. The  presence  of o ther  types of 

' m0n0olefins because of  f e w  ::data: Cyc lopentene 'and  :. olefins can: b e "assumed but  quan t i t a t i ve ly :  tl~ey are 
" : : ' : 'cYci0hexene e a n  be analyzed b y ' t h e  methods  n a m e d  ]:negligible.  ~ A p p r e c i a b l e : a m 0 u n t s  of t e r t i a ry  but ~ no 

: '  • bu t  S ide  reac t i0ns 'were  observed w i t h  certa ' in Unsam-' ~ qua t e rna ry  c were  found: i n  i he  p roduc t s  -frOm C5 
: : r a t e d  cyclic terpenes. Conjugated double 'bonds in catalysts .  :_ : 

dienes can be considered as  hav ing  t h o I  consumption 1 8 2 6 . - - .  [Polymerizat ion of  Mono0Iefins to  Vlg-~ 
of  single double bonds wi th  the  iodo-thioeyanate,  Wijs,  '. cous Oils:] Brennstoff-Chem., eel. 23, 1942, pp. 67~ 

• and  :Hanus methods.  On the  other  hand,  the  method 73 ; Chem. Abs., e e l  36, 1942, p. 4701. !~ 

properties of polymer lubricating oils, having the 
structure of the olefins charged to the polymemzatmn 
p~ ~cess, were investigated. Most of the olefins used 

~re obtained f rom the  gasol and the  l ight  gasoline 
oi the  :Kogasin process. The  oIefins wl th  5-7 C atoms,  

aid a t  room tempera tu re ,  were  pelymerized a t  0 ° and 
I l l ,  respectively, unde r  comparable  conditionS. Vts- 
0 dries and yields of  the  resul t ing products  v a r y  
I at  ly. I t  appears  t h a t  these differences a re  due to 

olefins belonging to different  groups,  of  which the  
f~ owing  four  were  n o t e d :  ( 1 )  Straight-chain a--ole- 
tt s" (2) Branched a.-olefins, t h e  branch  not  s ta r t ing  
o one of  the double-bond C a toms;  (3) Straight-chain 

olefins; (4) Branched  fl-olefins, wi th  the  branch 
~-- , ,  ~ne of the double-bond C atoms.  The  re- S lr~lug . . . . .  

action tempera ture  is cri t ical  for  the  polymemzatlon 
of the isobutene, while i t  i~ not  critical when  polymer- 
izing olefins belonging to Z of  the  groups 1--3. 

.pp i10-.511; C h e m  A b s ,  vol. 21, 1932, p 1117. 
Various 10 ° f rac t ions  of the  2 naphthas  have  been 

examined and compared for  density, unsa tura ted  hy- 
drocarbons, I number ,  C,:H, numher  and octaue nmuher .  
With increasing boiling point of the fractions:  nnsatu-  
rated hydrocarbons decrease f rom 46-~3% in the syn- 
thet ic  l~rodact but  increase  f rom 16.5--29% witb t h e  
petroleum fael. Antiknock r a t i n g  decreases f rmn ~v-  
41.5 octane nO. w i t h  the  synthetic,  and fr9 m ~- -a4 .o  
with tlie petrolemn fuel. .' : 
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1831. Koc~, :H., A.~n Ki~STZ~, H .  [Catalytic :Reduc- 
t ion of Carbon Dioxide With Hydrogen.] Brenns- 
toff-Chem., vol.  14, 1933, pp. 245-251 ; Ges.  Abhandi .  
Kenutnis  Kohle,  voL  "12, 1937, pp. 249-2.62; Br i t i sh  
Chem. Abs., 1933, :I~ p. 73"/; Chem. Abs.,  vol. 27 ,  
1933, p. 5154. 
Catalyst of Co a n d  -~i for the  synthes is  o f  benzine 

~s v e r y  effective a t  t 5 0  ° in the  product ion of  CEL. 
T r a c e s  of CO- a n d  O:-containtng compounds  w e r e  
found  in a f ew eases-  Wi th  a l a rge  excess  of  CO.-. 
complete equi l ibr ium i s  reached,  wh ich  a t  150°--400 ° 
i s  a lmos t  completely ~oward  the  CH~ s ide :  Add ing  
s t eam a t  the s t a r t  s t rongly  r e t a rd s  t he  :reaction by 
increasing the H.- concent ra t ion .  W h e n  b las t - furnace  
ga s  t rea ted  w i th  s temm is used, a N:-diluted CO.--H-. 
mix ture  is obtained,  ,which, passed over  CO, gives  
CH,. CH, is o b t a i n e d  quant i ta t ive ly  f r o m  a s imi la r  
CO--. :H---N~ mix tu r e  passed  over Ni. Pa s s ing  CO a n d  
s team over Nt g ives  ~ : :1  CO.- and CH~. MeOH, a pos- 
sible in te rmedia te  comlmund,  i s complete ly  decomposed 
in tbe  presence of  C~O~ over Ni a t  > 2 0 0  ° • S com- . 
pound s poison t h e  cat.nlysts. . . . .  : : 
1832. K.oo~, H.,  .~D I~CH~En- H .  [ I s o m e r i s m  Equil ib-  : 

r i um of Hexane . ]  ]Ber. deut. chem. Gesen.,  voI. 77. 
1944, B, pp. 127-132;  Chem. Abs., vo L 39, 1 9 4 5 ,  p. 903. 

1833. ~ .  [ I somer iza t iou  of  Butene . ]  Col u. 
Kohle, eel. 40, 1944.1)p. ")_31-241; Br i t i sh  Abs.. 194S. 
B; I I ,  p. 2.$5 ; Chem.  Abs.. vol. 44, 1950, p. 5307. 
When  n-C,Hs i s  isomerized a t  190 ° on a F ischer -  

T r o p s c h  cata lys t ,  a s~aifting of  the  e thylenic  l ink ing  : : 
and ci=  ranS convers un takes p ace 
l ibr ium mix tu re  t h a t  ;accords w , th  t h a t  c 
F ro s t  f rom f ree  e n e r g i e s  of the isomers.  A t  h ighe r  

1825. KOCH. H., A.~n Im.xo. G: [Composition of :Hard tempera ture  and  p r e ~ u r e ,  sl ight  c r a c k i n g  occalrs .nnd" 
Paraffins Produced in  the  Naphtha  Synthesis of F .  a r ed  polymer  is fo r :ned  as  a byproduct:  Activ.e C 

-Fischer and : H , - T r o p s c h . ]  Brem~stoff-Cl~em, vol. catalyzes the sh i f t  o f  zhe  ethyienic l ink ing  a t  325% the  
16, i935, pp. 141-14S; Ges. Abhendl.  Kenntnis  Kobl ~e, ma in  reaction be ing  a '~*distr ibution Of :H: wi th  f o r m s -  : -  
eel  1o 1.,~7 uu 4e2-419- Petrol. ne~n'~r. ,'el. _02, t i cs  a C,:H~o and l~g~er nns~t_~,ytd b.y~roe,~bo~.  

. ,  . 7 . -  - '  .~-~'4~." ~k-~-- ~,.~ ve t  ° 9 1 9 3 5  P 5642. ~.¢.h-0, catah'ze~ this  sh i f t  a t  lIJO , tmL:at:  = , , v  . -  

" Posted distillation a t  10 -~ ram. :Hg did x0tl laea~YiCl?s ? l l l i s  C,H -isomers ; r e  added to N e  r e a c t a n t  g a s e s .  ~" 

'to as high as c , ~  a re  indicated" the~.  "% : ' , • - .,-oi h t ' 0 f  o000 ~ ' . . . . . . .  ' "approache~: the  e q u i l i b r i u m f o r  ~,C~:Hs; ~ h y d r o c a r -  
~and have  a molecular - ~ g -,  " ' , -..~ - -o  ~ n r o d u c e d  f rom C,:H~ i n  this- reaction.  : ; :  
18 D~esel o btatned in t h e  Benzine " u , . , ~ - . ~  "'~r " ' " 2 9 . : ~ :  [ " : i l  0 ~ ~ " : . . . . . . . . .  ~ - - - ~ r , ~  ]K' A_~ ST~.,~nnn~'K :H" [Svnthes~s a n d  

Fischer  ana n ~lop ell Ismanon .too~; ~ - - ,  -, - " ' " " Synthesis of F.  " • ' S • . . . . . . . . . . . . .  ~ , ,  ne Pnl~alk~tated Benzenes.]  Brenn-  , 
and Chlm~nati0n of  Symmetr ica l  r a r a m n  m.~u.~- ~ayu~os~ . . . . . . . . . . .  - o - -  ~ - .  ~ ' -  - " ~  

:Brennstoff-Chem., vol. 16. 1935, PP: 18o-- - • .StOff-Chemie, vol. 19, 193s, pp. -~ ~ - - -~ ,  whom. ~ = . ,  
i:'<carb-0ns~]~ ,hh,ndl Kenntn is  Kohle. vol. t2,  1937, - voi. 33, 1939, p. 150:  : - 
~,":pp.-420-433 ; Chem. Abs., vol. 30, 1936, p; !984.  : : Prepara t ion  of hydrocarbons  w i th  lubr ica t ing  p r l p :  
~-~':Diesel oil, in p a r t  d e w a x e d  Kogasin  I I  was  :sub- : ertieS has  been a t t e m p t e d  in the  p r e p a r a t i o n  of  alk.  = . 
:4ected to v a e u u m  d i s t i l l a t i on .  Normal  paraff ins  f r o m  ]a ted  benzene~ of h i g h  molecUla~ weight ,  s imi la r  :to t h e  
~ a n e  ~0 octane w e r e  isolated. T h e  : remaining 60~ : :~: :Kb¢,asin p r o d u c t s  a n d  'tboir h y d r o g e n a t i o n  to the: c0r: : 

. . . .  o araffins . Ti le  ~ ~ ~ ' - '  - " . :  : : ~.70% of the  paraffins consis ted  of is p - ' resuon in ~ c r c lohexane  derivat ives.  .. . . .  
~ r a f f i n s  were  chlorinated and f ract ionated by v a c u u m  . . . .  : Z .  fl , ? r~.--~t-~n& of Paraff in  W d . x b y A c t i 0 n  of  .'.~: :. 
;.'.dlstillation. Bibl iography ~s g~ven. . - 1~ • • 2. ' :  . . . . . .  o.-~. ~ - "~-~-nstoff- • : . , , .  " Alulnlnnm ~Jmorloe fformeu *u ~xt~.j ~*~-- 
~:lSS0" : [Consti tut ion of Lubr icants  P repa red  . . . .  o .  [ ? ~ ' : ~ ' - - "  • - ^ ~  1 16 . • C h e m  vol. 20, 1939, pp. 14~-10 . ,  Chem- A b s ,  vol  

ii£r~12, 1037, PI~ 465--4S!;Chem" "~ . ' :  . . . . . . .  " : ~ h  abt ivated A1 (~-10% o f  t he  w a x ) . + H C !  a t  210 : . 

'~;.~ ;1985 . .  ' : . . . . .  : : " " ' : ' ~on h r  ~ .cields of 40--60c~ of gaso l ine  ann  . 
!(~;:< £1kyi :chlorides previously 'prepared wePe :condensed : : ,uo~b~v~,~,V~so~"were ob t a ined  T h e  ' - h s o l i n e  e0n- r . . . .  

: i ! ;~ . the  presence of  acti~=e A1 or condensed w i t h  aroumra:tc " ~a~'~:d/%o de~ectable quanti t ies ,  of  C~H, o r  toluene. I t  : 
~>?~li~dr0earbons in the  presence of ..M.Ch. -Bea.ction pr__- consisted pr inc lpa i ly  of paraff in hydroca thons  hu t  con- 

~;~:~ ~_ o~ u~e . " " A~om-nsed- on a i s t i u a u o  ; 
:,:,4~'and visco~it-v-tem~erature curves a re  g~ven.. ~ ~- - , 



t h e  spindle-ol l  f r a c t i o n  Of , ln-~, ,qe~.~n a,.,:an ~ , : i~-~-~ : ~ *~+~ ~t z e ~ u u e  0x  ~.  "±de  a c t i v i t y  Of . '\i i s  thus :  
.... ~ " ~ ' " " "  . . . . . .  , . . . .  . "~°"=~ a e P e n d e n t  of  t h e  t e n  p e r a t u r e  of  r e d u e t l o n  whi le  ' 

8% a n d  a h a r d  p a r a f f i n : s e p a r a t e d  f r o l n  the  m a c l i i n e  o p p o s t e  i s  t r u e  w i t h  Co ~n ~'-^ -'-~:--^ ~ "~ ~ 
: : o i I  f r a e t i o n  24gc o f : i ~ o c 0 m p o u n d s  :4. T i e f - T e m p e r n t u r  . . . .  N" ~---~ ~ "  - : ' - "  - '-: ~ t , ,= ~t,o~w~ce oz ra-. o, 

. . . .  Hrd l ' i e ruh~-  b i o w n  coa i  t a r a  . . . .  ~ : ~ * ~t.u ~ v  c a t a l y z e  r n e  e e c o m p o s i t i o n  of  CO F e  
• b r ' a n e h e d  ~ v d r o c a [ ~ : ' : ~  '! ~ffi_n ;s!aowed abop t  11zf of. d u c e d  -at :350"* a n d  450* s h 0 w s  a n  e x 0 t h e r m i e , r e a c ~  

posit ion hiss wa; ~o;~;-a~'e~ ~f,~l~?;~n~x °es°'m" al'Ound 80o o Which is c a u s e d  p r i n c i p a l l y  b y  t h e  ox i  
• : . .  ' . .  ~ . , e . -rent  Oy t ion  of  F e .  T h e  F e  ea taLvs t  i s  t h e n  n o l o n g e r  act  

, a r o m a t ~ z a n o n  w n e r e ~ y  t h e  m e t h y l a t e d  a r o m a t i c s  a p , :  : a n d , i s  f0m~d t o  be  a m i x t u r e  of  F e O  a n d  C ~ u r t ~  
; :  . . . .  • ( .  , Pen~rehdv~o0a l a r g e  e x t e n t  a s benzol .  T e s t  s o n : t h e  s p l i t .  . . . .  m o r e  t b e  h e a t i n g  : : curve  "W th 'CO ~ a l o n e  i s  v i r t u s  

g , ge  a n o n  of  p a r a f f i n  o i l  : ac t ive  F e  c a t a l y s t s  i d e n t  c a l  Wit l i  t h a t  of  ~ ' =  " - " 
• : : ; d id  not- ln 'oduce t h e  d e s i r e d  r e~u l t s  a t  t h e  tempera t{ i reS  : : - l a  ~ ": : : P ' f T ~  2" ~ 

: . -  . . .  :Co  c a t a l y s t s  t e m p o r a r i l ~  10se t l i e i r : a b i l i t v  to ~ p i i t [ "  : H e "  d r .  P r e s s u r ~ . : ~ I I .  : S t u d y  b y , l  
.i[[::: : : : -  : .: ~ 9 : ~ l ' i b 0 n s :  b~ :hyd i ' 0ge i l a t i o l ]  [whefi  sma:ii  a m o u n t s . :  : o f  :a  F, 
- ; ' : -~ , a ' e  a d d e d  to the  H-  .: : ; : ~ • . i e  .&cti=ity b f  Cab," 

i, ' - ~ : :  " . ]  , B r e n n s t o f f - c h e m  v o l  3 -19~1 p p " 1 6 1 i 7 4 - : : :  ~:^-  " ~  ~ "  " -  . ~ .  ~= ^ . ,  ~ ; Z l~p; 
> : ; : Chem A b s  v o i  a~: ~9:~4 ~ "~9~'~ . . . .  r: : g ~ ;  ~eL t~apers  ~nst .  ~ n y s .  wnenl  ~ e s e a r c h : ( T o k y  

' . . . .  '* DU ":" ' ~'-' " " t " : ' . ' ' ~ .  ~': wT--~ ' : : : - :  :V01. 12  1930 pp  205-_910'; C h e m ' A b s  vol  o-3:19 
. . . . . . . . . .  , -r m ~ g  m e :  war' , :  : c a r m y t i c  l so ine r i za t i 0n .  r ea :e t i0ns  : , ) ' p ~ 8 5 4 4 ;  Vol! 24,1930~:tX 2663; : ::?, ' : 

w e r e  9 • ~ m p o r t a n c e : : n ~ : m c r e a s i n g  t h e  oc tane  n n m b e r " :  ~ Inf luench0f  K C O ~  cU T h 0  ~1 r~ " ;~ ~ : ^  
:-; o f  s y n t h e t i c  g a s o l i n e '  ~uch r e a c t i 0 n ~ k a r e ' a l s o  0 f i r e  ..... a c t i v ' -  -~ ~ ' ~  , :  , 2, ; %.~ a n ~  ,un,e . a  

• ' r '  " -., . . . .  ~ :" . . . .  l t .v--u~:a-wo c a t a l y s t  w a s  s t u o i e d : b r  t he  :meth 
,;  . . . . . . . . . . .  ,:~alc'to~o~:~t~re~da!;~nn~ha/Voan%~vi'~lfe~°d~'C~Sa:r°~':~,:: :, :descr ib~ d a b o , [ e .  T h e  de¢0mp0s i t i 0n  of:~'C0 w i t h : s  

. . . . . .  : '~!S~tmn of th 'e  lou  " . . . . . .  " ' g a r a t i o n  of  C i s ~ n o t e r i d e n t  ]1"hen T b O .  b r  Cu: is -added 

- ; :  ~: ; ,  S y n t h e s i s  c a ' t a i y s t ; p ~ r m i t t e d  e q u i l i b r i u m  to : take"  p l a c e  : :  : h~drocaa '~-n  ~ ~ '~ . . . .  ~ ~" ~ 0 : a n d  t he: fot .mati0~,  
, L :  ! : ' v -  ~sm00thlv i n  a~a au t0c la~-e~a t : :190  ° b e t w e e n  o : ~ t  " ~ a ' -  : - ' y  f f~ ; ~ , : v ~ a n 9  . '~np a r e  d e t r i m e n t a l  to x 

F : :  ~: t h .  1:- - b u t e n e  a n d  2 ~:.3-~ d i m e t h y l ~ _ - b u t e n e  w h i l e  i 8 4 i  ' Cataiy~:,c i~e;,ueti0,1 :~f:Carb,:- .'A~;~ 
,~ : : , ' : : : t h e - i s o m e r i z a t i o a  o f  t h e  - - m e t h y l p e n t e n e s ' :  d id  : n o t  : ' :  ,~.: ~ ' ~ . , _ = . L " ~ _ ~ , ~ ^  " ~ : t 2 ~ w  
:: ~ ' :  t :  : : : :~ rokress  U n d e r  S i m i l a r  condi t i0f i s : :  ,. : :,  ~;~: .: =,:: : . .  : : ~  ~ v ¢ ~ u r x  x-~-~ . . . . . .  : I I I ,  " P r e p a r a t i o n  

K0bH ' :H '  PIeHr.ER H 'K~ND:]~ ~ ' : ~ r : :  ; r & ~ %  =:: ~ : L i q u i d  H y d r o e a r b o n s : V V i f h ' a  C, oba l t -Copper -Th0r  

.... . . . .  : : . . " . :  . . . .  : J % : ; I : 2 L : 2 ~  i :  ~ ? L , ; o o  5 _ ,  : o A  :=; . . . .  . ' : ;  i s  O b t a i n e d :  in :  g m . n  ~.,,,~.*~ ~ +i.n ~;..~.~ . s ty= 2"our. Soc C h e m  I n d  ( J a p a n )  v o 1  e 

CO and ~a~ and-waS passed 0v?r.8o g!.a. of ::catalyst ,~t: : Tests were ~nade to determine the relation between 
l i t e r  p e r  h r . ,  C a t a l Y s t s . c 0 n t m } n n g  TV.~.. ZrO= o r  Ceu~ ; c a t a l y s t  a c t i v i t y  a n d  v o l n m e "  a p i i m i e e  s n p p o r t  i s  u s e d  

g ive  liqx id  pro luc t s  a t  180°-200  ° a n d  al l  s h o w  s l n i l l a r  in  1 "ca.~e' a n d " a l i ¢ l i t  ~u~ar  ' c h a r c o a l  ou ~ o f t  i n  t h e  
: g a s  c 'ont r~ct i0  ~s W i t h  T i O . : : g a s  cont ra ' c t i0a  d i m i n ~ :  ~ , t~l~,  ~r~ ;~  + ~ , : ~ , . ~  ~.[~'~'~-~ ,,~a ¢ . ~  ~anl~pc0~:i,n ~ n ~  
~shes fo .61~ afte~ :]._,hr. then gradually to 40,~/c .~...~ an~ and ..~R4_qRa'eni a oe oil- was "nr0duced 

. a f t e r  39 h r .  : f o r m l n -  n]alnlV ,.ase¢ 11. llx d ro t . azbons .  - ~ -  . -  ~ :- - ..... ~ ~ ; 
~rO_~ is ~he :~'~st~ b,,t~o~as ~o,,~ aS ~igO. CeO' the F°~s: ~''~';~: &o~.~,~ol~ ~ ~e~L~ " 

: :  poorest.~aCcelerat0r;:  ' :  i~: " : i, ) i  : ! t r a c t i o n s  w e r e  :60 a n d  84.5~a, a n d  tfJ oi l  : y i e lds  30.6 
" : • , I $ 4 4 ; ~ : :  Cat,Sl.vtie R e d u c t i o n  :of  C a r b o n  Monox-~:; : a n d  27:0 em.~ f r o m  75 .1 ,and  68 7 1 o f  g a s  r e s p e d t i v e l y .  : 
. ideLUn¢ler  O r d  na~-v : P r e s S m . e -  "VI : T b e  ~ Hvdroba r - . :  : • ~ o  : ~ ; ;  - ~ -  ' ~  ' l i  *ion o ~ c'n~.b0 "':-:'- .... 

• . ~ • t • ~o~o. - - .  w~ttal []e .~e( i (~t v . v, . . n ~I.~III.$.~. ", , 

bon-]c~Ol'Inln~ A e t l o n  -of I r o n "  C a t a l y s t s  Jonr~  S o c ;  . -  - _ ; c  _ ~ _ .  , • ~ "  .~.¢~" ...... - ~nfl i " f ~ e r  . . . . . .  : " :; . . . .  " x "  . . . . .  i~)1 " ] ~ 3 0  }} " ' 1 ~ ( 0  ~ l a e  t ) n u e r  o r u l n a r y  r r e ~ . l n ' e .  X . . I  l e n e e  o ~, - :- 
t n e m . : i n o :  $0apa  ~. "~l~t '~ :Sl I1  :~: , . l l . ~ , h  " k • : :  : = ta in  : l~ ia /e r ia l s  o n ' t h e  C a t a i r t i c  A c t i e n  0 f - c o b h l t S  7: 

: : Suit Pape~ ' s : Ins r%Vhy.s : . .  e l ! e r a - R e , c a r e ! ' :  (2~?k~,~} 1, " : :  2"our. : Soc. ' 
:L: :' ,voL:14: l t~30,  pp; 10~1.$3-] t .~nem.:~ts . , .vot~ 2 ~. . . . . .  ~ ¢ : C b e n l - I n d ' ( J a p a n )  V01~'34 ~upplf?-I931 pp  884-386  ..... 

pp  496 1039 ' " ' ' . . . .  : '  ' " ~' ' " . . . . . .  s ~ T o  x .... : ., ~ -: ? . vr:  . . :  , . .  . . . . .  : ~ '  : ' : : "  S c i . : P a p e r s - I n . t .  P a y s :  C h e m .  R e ~ e a r c l .  ( k , : a ) i , ~ . :  
: ~ e  c a t a l y s t s  i o r :  syn the t ic : ; :nYtU'ocar0ons  : a r c  "oz : .  " :: vo l  17; ~NOs 333-338 pp :  1 1 : 1 5  1 6 - 2 1 ' ; : C h e m .  :S-bsG : : 

~ '  ~, ) g r e a t e r  c o m i n e r e i ~ l : : | n l p e r h i n c e  t ! m n  t l ios~:coli t~/! l~i~g;:  ,: ' vol .  2 6  1 9 3 2 :  9.;900. : : L :- : :: = .  t : : . : - -  
. - :  c o :  N 0 : e x p e r i m e n t a l  d e t a i l s : o n  :Fe c a t a l y s t  s ! !a) 'e  y e t  ~: • . U n d e r  t h e  cbnd i t i ons  0f  p r e v i o u s  t e s t s  C o - C u - M g -  
: : a p p e a r e d  F e  c a t a l y s t s  p r o d u c e  n o  J~ :u  ~(} c a t a t y s r s  ~ h  ~ - : / .  u - ' n 4  - r  ~,~-¢'u 1~I ~" 1~  8 ; 1 - o ; 0 4  W e r e  .... 
, . a l w a y  s o m e t  rues  ever ' l l  t i ldes  aS lnuch US h y d r o ;  i n  ~t ef fee  . . . . .  " " " ~ "-" ~ _. o . . -  . : • ~' " . . . .  " . .2:  ~:.-.._ = : . :  ¢_ i~:....~ o~ t t v e  ;, th  e y ie ld  Or ' l lqu!o.  p l 'Ouucts  w a s  o~..o , ' ,  

. . . . . . . . . . . . . . . . .  - .... ~ , - s u p p l . :  ~92~v~"?%~s~-~_~o, e" " ' ~ ° 1  thes~s o f  F F i s c h e r  a n d . ' H - T r o i ) s c h  : B r u n n -  ~ C h ^ m , ~ . _ : : ~ P P  .~_,_. ~ l = : P a p e r s  . Inst .  ~ ,]i 
. . . . . . . . . . . . . .  o ' ' ' = " ~' v ~ e u r c u  V.LOKVO? v o i  J . 2 ,  1930, pp :  211 = f-Chem.,  Vol. 16 ;  2935, PP. 38- - -387 ; :Ges .  A b h a n d l . ,  -: : ChUm A g e  'T0I 2~  19"29 ' , . :4  n~ ; Chena~:::Abs: ~ ~o l  ,nfniS"Kehle;~vsli:12:,1937.:pp::!433.443;Chem:~:(:::) / 9 3 0 - : ,  o036 " : ' ' : :  "~" :  ~'Y'  

:, ~:01. 80-~193¢~:'p.:8970.:- : : : 7 ) ' , : , .  - : ' ~ ¢ : : ' "  , : ? [ : : ;:r" : :  . . . . .  

. . . . . . . .  ' : '  , :  ' : ::~ :: Beae t ion .  b e g i n s  a t  160":.; l i qu id  p rod i ie tS  w e r e  
ormii~ t ~ % e ~ ! ~ O P l ° n l e '  a n d  bu~l'l%~C~d~a~.~e~e : :  se'~yed: " T h e  b e s t  ~ e m p e r ~ t u r e  i s : 2 5 2  ° : a t  hi, . ,hef . . . . .  . : , ~uvut,lied yie ld  o b t a i n e d : w i t h  

• n t h e  r e a C  :: ) ' P e r a t u r e ) t b e :  g ' rea te r : :p~i r t : :o f  the :  C O "  decohiposed 
s 1:  

,~ : : : dh -Eae : s : r n the s i s : ;  : T h e s e  a c i d s  a r e  f 0 u n d : i  =" ~ '~"  0 . . . . . .  5 ;::¢I i 
::: : :: :;:: : ~ e ~  ! iq~ ~r~ 0 f : w h i ' c h :  2/3:'1s a ~ e t i e . - ~ - o  ~ a n s a h l r a t e d : :  :: ci~feoSrm~a~o'~ndTC~';h:dl;°ca~:m°nSe~aand t he . re  i :  , 

: .... s e re  f o u n d ;  : A c i d s , d i s s o l v e d  i n  K o ~ a s i f i  w e r e "  ,,i ~ ~ ".~ . .  P9 ' t t  r e l s  lower  
.... :: " . ' O 0 6 v o ' O f  t h e l a t t e t  na0st lv  6f  5 10 ~ " ~  ' -  , ~ u a ~ D r e n m r . n e n ~ e r a t u r e .  A t  48  ° 8 4 4 1  of  t he  

: ' . :  / '  ~::: <: :~ma l l :*amoun t  S t i I l : ~ i g h e r  :" ~ : ~ a ¢  ° m s  a n d  a:( :~: :~ ' :mixture~at  a y e l o c t t y : o f  5 i F p e r h r  gax-e(3&5 e r a '  l 
:: ': : : : : : ' °~  : ~KOV~ : H : ' W ' :  ~ec~abs  i 2 3 3 ' :  ' : :  :: '  : :  : < L '  ~::  0.45 cm.. p e t r o l e u m  a n d  0:4  c m  :benz ine :  : :  = 

: "1838 :Ko: ": r ' .  : , ~ : : :  . . . . .  :~ :~1842:::  ' ; " :CatalYti 'c  R e d u c t i d n  o f  C a r b o n  OX 
: :  ;':- • ; : : :I i n ' A ~ 0 V ~ n W b a , ! ~ l e c ~ ° ~ h ~  S ~ a ~ ° ~ . ° f e n ? a r o b l , % S  :. : :  U n d e r  o r d i n a l  T P ' ressm?e : i ,  r 7 n t i u e n e e : o f  B ,  
. . . .  :: . c.- 1949 : 1 8  C h e m  i b ~  " : • ' ,~ - , :: ? : l i u m  O x i d e ;  M a g f i e s i u m  O x i d e  " Z i n c  o x i d e  ~' 

( ' : r "  ~ ":~::~, ' ~ P : . , . ,  ~ l  " :  ~'~ ~?~' : '4~' ~9~9"2~ O~S:  : : :~Cadmium :on t h e  'Cobalt-O0ppea'- C a t a l y z e r  2" 
• ~ , : :  .~ ~ : t m ~ l o ~ e  ~ o  i s m a t e  c a r t n u e s  in" ~e r r i t i c -pedr l i t i c  : :  ' " ~oc. Chum:  I n d  (2"a~an} vOl 33 s u p p l  :1930 ~p: 

: '  s t e e l s ' ~ i t h o u ~  b r e a k i n g  t h e m  d o w n .  :: ~Vhen P e r f o r m - : ,  S c L T P a p e r s ) : I n s t .  J=h~s. Chem.  1Resear~h-(Tol~ ~. 

. . . . .  :-z;~,~.[~:~;: ~-  :: ) . . L  ~=_ ; ~ . ~ . ~ 4 : ~ , : ~ : ~ _ ~ : . - : ~ = .  : : ,  ~ , . - . . . .  . ~ : : , : : -  

: c a r b o n :  T h e  CO:  Content  of  t h e  r e a c t i o n  g a s  i s  a b o u t  : n ~  ~ ..... -- 1 . CcLper  m .  ~ i n  i c a s e . . a - d d i t i o n  o f - W  M o ' o r C r : o x i d e  ~ : . . . .  ' i th C o  [~-i0c/b~ :, T h ' e ' :  zV~/c w h e n  u s i n g  ~ ' e : c a r a  y s t s ;  W ......... ~ Was  n o t - a s  g o o d :  a s  a d d i t i o n  Of  T h  o r ~ u , :  T h e  a b o v e  : -  
: : u n e 0 n ~ ' e r t e d r d a c t 0 n  g a s  w i t h  F e ' e l t a l v . ~ t  c o n t a n l s  '. ÷ i e ~  ~ ' l ~ o ~  ff  ~ t "  :Wh" h " o r t e d  u ~-ol :: ..... . . . . .  - . . . .  . . . .  " i t a lYs t s  c a . a . ~ s ~ ,  w . r e  . . . .  e e .  i r e "  e n . ~ u p p  • o - 
:: ~more c O - t l i a n : H : ; : w l t h  Ca  t b e  oppOsite. ~Fe c~ • . ,,i,~inou~ ~u~-ar bha rc0a i  ': . = : :  

. . . . . . . . . . . . . . . . . .  " " ,: . . . . .  1 r e  . . . . .  ~ . . . . . . . .  : ,  . . . . . . . . . .  : g ~ v e a e o l 0 r e d o i l ; : . C o ~ e l d o m  a ~ e l l o w  n e v e r a c o o "  (1 - '- ___ . ~ ~ : , ,  . ~ : '  in " ~ ' '  ~ n :  ' 
" : - : : b e n z i n e : :  ~ ' :  n~Yan~ esm: :°~A~e.nz.L e : ~ r ° m ( ~ a r D ~ ° ~  : 

:: c o . :  : : t a t a l ~ s t s  : cb r i t a in ing  L in0s t lv  ~ e  : w i t h d r a w .  o :; : ? ; : ~ ° n 0 x ~ e  :a~l~ ~r'~°lz_~n~a..SaUnr~'~nxml". v ~ e s s = r e ~ "  ~ g  ~ : : '  
:;: : :  the  CO i n  t h e  f 0 r i n  o f C O W :  .S ihce  C 0 i s  m o r e  deeoni- . :?- :~ L ~-vur: ~ ° c : ~ ,  e r a '  ~ *  " ~ 2  v . )~_ 'v  • ~ . ' ,  .~'~"'~ : e ~ : ~  
: : posed t h a n  H.. t heH; : con t en t~d~  f l i e f i n a l  gns  iS : a l w a y s  ,,: ::.LP, P~ ('_v:-~v.;.~~c~9. (a , ,pers  : i n s~ ;~ .nys :  ~. h e m :  ~ese.a~.'oC~ ' 
: . :? g r e a f e g  t h a n  t h e : C 0  e0nfe i l t  ; : w i t h  Co,: Vide v e r s a =  . .A : : . ~  9 ~ o ~ Y  ° ) ,  ~,ot: ~ ±~oo,:pp~ ~ : p ~ ? , ,  ~ a e t u . : e  e :, . . . . . .  : :::. 

, : e~ ta lys t i : con ta in iag  F e ~ i  Cu ] , : i ~ a : c o ~  0 0 2 :  g i v e s  the! : '  ' ; "  - P , ~ - ,  9 .  ~ :  ' : / : .  : ~ : : ) i :  : : :i - : : : : : :  ::::-:: 
t , '  , :bes t  y i e l d  ~I:8 tiff2 k e r o s i r i e  a i i d  1At'~cm:~:benzine : f r o m  " ; :  : C a t a l Y s t  o f  Co.Ca-Th-~U;~8 : l  :~0.1~: 0 . 15 , .m ixed .w i th :  
iC) ':157 0 L: ',0f g a s ; ' w h i c h  iSq0Wei¢ , than  t h a t  f r o m  Oo~CU : : (  e q u a l q u a n f i t i e s  6 f  S t a r c h  a i i d  Carried::  On : k i e s e i ~ h r :  i : 
~:: : : c a t a l Y s t s : c o n t a h i i n g  M g o ' : o r : : Z r 0 ;  ': :-kddit~on of  l~igo: '  : p r o v e d : : m 0 s t : s a t i s f a c t o r y :  D T h e  p l i y s i e a l  c 0 n d i t i o n  of~:< : 
~-: : : ' to:%he F e  c a t a i n ; s t ~ i n j u r e d  i t ; "  ~ -~ r i / l i on t : add i t i 0n :0 f .  t h e  ~ c a t a l y s t s : i : i s  : a s  : i m p e k t h n t  : a s  t h e  . : e h e m i e a ! : 3 .  

~:: a lka l i  a n  : F ~ C u  ;e ;a ta lvst :  f 0 r m s  6 n l y  16wer~ h y d r o S : : :  c0mposit i0n~:  : : : :  : :. : . : : : " : : . : : : : - : i :  )'~ ~::i : :  : . :L 
,~:.: carbons.. , : ) "  : :~ : : . =  : .  : ,:--: - ~ : :  .... : : ,  18~0.-I?uJ!~A; A~D:Tsu~EO~A, S.. Benzine Sy ~. 
?:' : :1845 K o n ~  g : X ~ D  F t ¢ ~ i ~ V ~  K ' :  ~ C a ~ a ~ / i c : l ~ e a u . -  - ~ t h e s i s  F r o m :  c a r b o n -  ~ i i snOxide  ;a i id  : H ~ - d r 0 g e n : : a t : £ -  

: -, : : : t i0n o f  C a r b o n  MOnoxide  U n d e r  O r d i n a l T  P r e s s u r e .  : , O r d i n a r y  : P r e s s u r e s , / X . ! I . .  J o u r ,  $ o ~  C h e m .  I n d ~  
2xlkal ies  o n  I r 0 n ~ g 0 p p e r  C a t a l y s t s ~  < . : - :  ( ~ l a p a n ) ,  volL30, sup  ppl.,19~2- , 17.~.4!5-~t~ l f i  ; Sci .9papears  , ,~  

~. G ~2-0Ur: 8oc£  c b e n i ;  ~ Ind~ ( J a p a n i i .  v0]. ~4 , s u p p l i , ~ 9 3 1 , .  ::~ lnss~e~nys~ t i n  era.:: ~esea l . en ;  ~ . - o s ! o t ,  V o i . ~ - ,  ± ~ , : :  : 
(! :: :L :pp .  1 4 - 1 B i  S e i . : P a p e r s  I n s t .  P h y s .  C h e m :  Resea rch~ : :  ~: ' . pp;  1,Jts--_ul:; ~Jnem. ~.os. ,  V0L X~, ±V~t% p . ~ t ~ . ,  
: ' (  : : (TokyO)  vo i  29;:1930 pp  2?2 -279 ;  Chemi  AbS. , :vol :  ~;" ,~: I r r a d i a t i o n  o f ) c a t a l y s t s - - w i t h  ~0-kv. x : r a y s  "was (  Fi 
:- :-,":: :25/:~93i, pL1952; :v01 .80 ,1936 ;p ; :8570 .  ...... : ' - : : : t r i e d :  b u t  w i t h 0 u t  S a c c e s s ; 5 ~ V i t h  a C u - C o - T h - U -  

W i { h " a :  C U J f f e : e a t a l v s t  ~Prepared f r o m  :'the n i t r ~ t t e s ; : ;  . c a t a lYSt , J - :  8. : 0-2. . :  0.1 t h e r e 3 ~ a s  obtaa~l~d ~ : g c ; ;  
: ' 3  (I or/~' n~ ,q~l ,~nri~'.~u'inb,' .  ' ~ m n ~  h u . n t i h .  ~f  a S u b :  ~- e e n z m e / m ,  g a s  m ±:  p a s s a g e .  <. an~  g ~ e p t m ÷  . 

,' ' ~r . . . . . . . . . . . . . . . . .  " " - ~  . . . .  " ~" . . . .  " - . . . .  " ' f - - h a ~ - U h a s  f f e c t : : "  .... ~ ' - : '  ' : ..... t l ons  o '±' a ] 1 o  e !;: s t a n c e  l i k e  v a s e l i n e  w a g  o b t a i n e d . a t  270 ° : f r o m  1 4 1  1. L : . . . . . . . . . . . . .  : : ' % .  • ' .  ; 
:::: ::? o f  w a t e r  g a s :  A d d i t i 0 n  Of 0.0005-=0:05 m 0 i :  o f  :Nn.~CO, : : '  1 8 5 I .  ~ B e n z i n e  S~Tnthesis- F r o m  C a r b o n '  ~ o n - ,  

: :  to t h e  a b o + e : e a t a l y s t  i n c r e a s e d  i t s  i n i t t a l : a c t i v i t y  a n d "  : :: o x i d e ; a n d :  H y d r o g e n  h t : : O r d i n a r y ,  F r e s s u r e .  ~ X I I I ,  ; 
::: ~' f a v o r e d  fo rmht i0n~  Of h i g h e r  hydroca rbons~  w i t h  ca t -  [ : / : X I ¥  : N i c k e l  C a t a l y s t s :  ' 3"0ur . : 'Sc ic .  : C h e m . :  ! n d . ;  
~,' : a l y s t s c 0 n f a i n i n g : ' a l k a i i e s  t h e r e i s a : : l i i g h  g a s  c o n t r a c k :  _::~ i : : ( J a p a n ) ,  ~'01.'36,Supl~i!;1933,16P. :L't9-121:;:Sei. P a p e r s  ::.: 



alys t  of  N i ÷ 1 8 %  Th0~ gave  108 ce: l i qu id /m2  of gas  
mixture .  Mn can be substi tuted : for  Th .  Small  
amounts  of alkali  carbonates  were effective a s  pro- 
moters .  A ca ta lys t  of  ~ t -k15% M n + 1 5  ce. Rb:CO= 
(N/1400) also gave  108 cc. liquid. 
1852. - - .  Benzine Synthesis From Carbon Monox- 

ide  and Hydrogen  a t  Ordinary Pressures .  XV, 
XVL .Nickel Catalysts.  Jour.  S e a .  Chem. Ind.  
( J apan ) ,  vol, 36, suppl•, 1933, pp. 413--416; Sci. Papers  
Inst• Phys• Chem. Research  (Tokyo),  voL 22, 1933o 
pp. 2~4-2~8, 259-263 ; Chem. Abs. vol. 27, 1933, p. 4997. 
:Ni catalysts  with addi t ions of Mn, Cr, Me, W, U=S~, 

Th0: ,  AhO~ and ful ler ' s  ea r th  as  well as  i'~i, Mn and 
Cu combinations were  tested. Best  resul ts  we re  ob: 
rained with Th0=. A1.-O~ and fuller 's  ear th  additions.  
A ca ta lys t  consisting of  Ni and 15% Mn and  0.5e~ Cu 
gave  good results also: 
1 8 5 3 . - - .  Synthesis of  Benzine F r o m  Carbon 

Monoxide and Hydrogen  under Ordinary Pressure .  
X V I L  The  General  Proper t ies  and Chemical  Com-  
position of the Reaction Products.  Jour.  Soc. Chem. 
Ind. ( Japan) ,  voL 37. suppl•, 193~, pp. 395-400; Sc i .  

P a p e r s  Inst• Pbys. Chem. Research (Tokyo) ,  v o l .  
24/ 1934, pp. 79-92: Brennstoff-Chem., vol, 15, 1934, 
p. 412; Brit ish Chum Abs. 1934 B p 60 ° .  Chem. 

Abs. ,  vol 2S. 1934, p. 4635. i ' ' ,  " " '  
Products of the react ion were gases, oils and all 

'aqueous Solution. 

( J a p a n ) ,  voL 37, suppl., 1934, pp. 395--400; Sci. Papers * =| 
:InsL Phys. Chem, Research (Tokyo), vol. 24, 197,4 ': 
PP. 103-112; Brennstoff -Ohem,  vol. 15, 1934, p. 412: -:ij { Bri t i sh  Chem. Abs., 1934, B, p. 06- ; Chem. Abs ,  vol: 
28, 11934, p. 4655. 
I t  w a s  theoretically deduced and proved by eXperi. • 

m e n t  t h a t  a volume ra t i0  of  CO : H=. o£ 1 : 2-1 : 2.1 
w a s  t he  best  for  benzine Synthesis. An excess of CO =: 
h u e  l i t t le  effect but excess H~. caused an  excessive 
product ion of  CH,~ 
1 8 5 6 .  ~ .  Benzfne synflmsis  F r o m  Carbon l~Ion- 

oxide and Hydrogen Under  Ord inary  Pressure. 
X X .  CompositiOn of the  Ini t ia l  Gas Mixture  (2). 
Jou r .  Soc. Chem. Ind.  ( J a p a n ) ,  vol. 37, suppL, 1934, 

• PP. 704-711 ; ScL Papers  Inst .  Phys.  Chem. Research 
(Tokyo) ,  voL 25, 1934, pp. 127-139; Bri t ish Chem.  
A b s ,  193~, B, p. 132 ; Chem. Abs., voL 29, 193~, p. 
11230. 

~ ~Vhefi a mix ture  ( I )  of  32 .8~ CO. 65% H.. and 
- . 2 %  1'¢.- was  passed a t  tile r a t e  of  4 l . /hr ,  ove r ' a  27-cm. 
con tac t  layer  of catalyzer  (Ni--~]5% Mn-k3% Th0:-b 

4125% k i e s e l g a h r ) c o n t a i n i n g  2.5 ~m.  Ni a t  o00° 117 " :i!!i ] 
cc. o f  liquid benzine pe r  m.* of  pfii'e CO-b2H~Whs db~ 
ruined.  Under  t h e  same:condi t ions  ( I )  containing : 
app rox ima te ly  10% N.- gave  115 co.. 10% CI~  ]20 co., ~.:~ 

1 0 %  CO-- 111 ce., 20% N.* 112 co., 20% CH, 106 cc.~ 
20% CO: 91 co., 40% N.- 95 co., 40% CH, 85 co. and 

Composition of tile gases  var ied  40% CO.~ 90 co. Thus less than  209~ of iner t  gas  did '.:~ 

creasing the amoun t  of the  ca t a lys t  i n c r e a ~  the ben- 
zine yield and lowers  the work ing  tempera ture .  
1859. Ts~x~oKA, S., ~.~n M~n~,~T.~, Y. Benzine Syn- 

thesis F rom Carbon Monoxide and  Hydrogen a t  Ordi-  
na ry  Pressure .  XX_IIL r£he Ext rac t ion  und Leach-  
ing T r e a t m e n t  of AHoy Catalysts .  Jenr .  Soc. Chem.  
Ind.  ( J a p a n ) ,  vol, 3S, elrppl., 41935, pp. 199-206 ; Sci. 
Papers  Inst .  Phys .  Chem. Research  (Tokyo) ,  vol. 27, 
193~, pp. 13-22;  Chum• Abs., vo L 29,1935, p. 4551. 
Experiments  were  Carried ou t  o n t h e  metbods of  

preparat lou o f  Ni-Co-Si  ( 1 : 1  : 2) ca t a lys t  to improve  
the a c t i v i t y  of  alloy catalysts .  The  extraction of  Si 
from the alloy is an  essential operat ion and tim mos t  
favorable procedure  consists in boiling 24 h r . wi th  t he  
theoretical amoun t  of N a 0 H .  Any  residual alkal i  in 
the ext rac ted  ca ta lys t  exerts  u de t r imenta l  influence 
upon its  act ivi ty ,  m~d as  complete a removal  of a lkal i  
as possible is indicated. The  res idual  .'flkali increases  
the power of C H ,  formation of the  catalyst• The  ex- 
periments wi th  t h e  Ni-Co-Si  ca t a lys t  did not  s h o w  
any relation between the gas  cont rac t i su  and the ben- 
zine yield• The .  activity of the  benz ine  ca t a lys t  be- 
comes grea te r  a s  t he  m o s t  fa.vorable react ion tempera-  
ture is lowered. W i t h  25 gin. of  Ni-Co alloy Catalyst  
a maximum benzine yield of  120 cc. pe r  m2 was obtained 
in a Single-pass operatien wi th  an  initial gas  composi- 
tion of 33.5% CO, 65.0% H: and  0•9% N:. I nc r ea se  in  
quantity of c a t a l y s t  resulted in a l e ~  volatile and  

oxide and  H y d r o g e n  a t  Ord ina ry  Pre.%~ure. ~-N.'VIL 
Cobalt-Alloy Ca ta lys t~  Jour .  See. Chem. I n d .  
( J apan ) ,  vol  39, suppl., 1936, pp. 267-2**3; Sci. P a p e r s  
Inst .  Phys.  Chem.  Besearch (Tokyo) ,  vol. 30, 1936, 
pp. 1-14; Br i t i sh  Chem. Abs., 1936, B, p. 1028; Chem.  
Abs;, vol..30, 1936, p. 8570. 
Activi ty of  Ni-Co-Si ,  _~i-Co-Mn-Si and Co-Si a l loys  • 

has  been improved  by melt ing t h e  original alloy in a 
high-frequency furnace .  Wi th  410 gin. N i -Co-S i  
( 1 4 ! ! 2 )  alloy ca t a lys t  a m a x i m u m  benzine yield of  
130 cc. lmr m J  Was obtained f r o m  41 m2  of ini t ial  g a s  
(33.6% CO and  8 5 A %  H-.): .~ .  sumll  addition o f  3 In  
to ~ ' i -C0-Si  al loy catalyst  appea r s  ha rmfu l .  .'kin 
checks hydrogena t ion  of  the c a t a l y s t  aud accelera tes  
polymerization• r2he act ivi ty o f  Co-Si ca ta lys t  i n -  
creases wi th  decrease  iu  part icle s ize .  H:  t r e a t m e n t  of. 
Co--Si ca ta lys t  is detr imental .  T h e  opt imum t empera - . -  
ture  for  Co-Si ca t a ly s t  is ~ 0 ° . .  : The  act ivi ty is  lower  
titan tha t  of  N i -Co-S i  alloy ca ta lys ts .  
1864. - - .  Benzine Synthesis Fl'onl Carl)on ~IOIIOX- : 

ide and H y d r o g e n  a t  Ord inary  Pressure.  X X V I I L  
iNicke! Alloy Cata lys ts .  ~our . :  Soc. Chem. l a d .  
( Japan) ,  vol. 39, suppl., 1936, pp, 273-278 Sci. P a p e r s  - 
Inst.:Phys. Chem. Research (Tokyo). vol. 30, 1.q3(;, 
p p .  15-29: Br i t i sh  Chem. A b s . ;  41936, Bi P. 102S; 
Chem. Abs., vol.  30, 1936, p. $570. ' 
Activity of  N i - A i  cata lys t  inc reases  with a decrease  

of particle s ize .  -~ H_- t r ea tmen t  a t  350" increases  t he  w i d e l y •  With a Co ea ta lys t  there wa s a l i t t le  C O :  no t  ser iously affect the react ion but 40% cut  the y ie ld  ~i:~:{ more sa tura ted  benzine . . . . .  activity, hu t  a t  450 = complete inact ivat ion resnl t s .  
u ~onm n) ~.rocaj:oons together  with unchanged CO c°ns~.°eramy" Also the mor  e the  m i x t u r e  was  diluted -;:~| 1860. - - .  Benzine Synthesis F r o m  Cathon Man- CH~ format ion i s  mos t  favorable  a t  240°-250 °. T h e  

a u a ~ :  ou t  x v~th ~ ca ta lys ts  the hydrocarbons v a r i e d  ~ne h g h t a r  and more~ volat i le  was  the  oil produced' : ~ |  oxide and H y d r o g e n  a t  Ord inary  Pressure.  XXIV.  activity of N i -S i  ca ta lys t  increases  with tl e decre~.~e 
o - o 0  ¥ ¢  ~ O ' / c  f " S " • o ,~£ " ~ " - : • " • : ~ o  the off. dmtflied:below 2 0 0  and  the- - te r  r emovm~ the S compound and CO.- f r o m  a d o n l :  " : . '~|  " The Infiuence:of the Par t ic le  S i z e a n d  the Hydrogen  .of particle size• NO H= t reatmcfl t -  i s  necessary  fdr  7 
n o r m m l m r a m n s  from C~' to C~, were identified• The  m e r c m l  gas  ~t was passed o v e r . a  47-cm.  laver  of i ; ~ |  T rea tmen t  o r  Oxidation Cbnditions of  the Alloy this catalyst .  T h o u g h  the o p t i m m n t e m p e r a t u r e  of  

: : useb3~ x ~ h c ~ . v s t s  gave  over  90~ sa tu ra ted  h y d r o - .  : : :ca . .mlYzerc°ntaining 3 . j g m ; '  Ni nnder  the  ubo~:e Con-:%~;>:| : : C a t a l y s t s .  Jour .  Soc. Chem• Ind .  (Japon), .  vol. 3S . . . .  N i -S i : ca t a ly s t  is  lower  than  C o - S L  i t  has  a t o w e r .  
• . . ,  . s ~e t:o gave_ up to o7"/c o]efins. No a roma t i c  ~ i: uxoons.  "±'ms gas : (30.2% CO; 54% H : ,  4.7% CH~ suppl., :1935,. pp. 206-212;  Sci, P a p e r s '  Inst .  Phys.  activity•: . T i m  addi t ion of M n .  to :Ni--Si c a t a l y s t  .:in-: :=' 

: ; . ~!..'r¢~rocaro0ns .or na})l.~tbenes~c0ul d b e  detected; • T i l e  10 :9~  ~...) ,. containing 8 1 %  Usable C 0 - b 2 H ,  gave 9S .~ '  ~!~:| : Chum• :Research  :(Tokyo) voK: 27, 1 9 3 5  pp. 23-31;  fluences the  a c t i v i t y  unfavorably .  T h e  ac t iv i ty  : 0f'~: : 
, - ' n~gner; m e  p m ~ n g  Pmnt  ;of a f r ac t ion  the less olefln: ce- ~enmne /mr  of .ga s or  121 c c : / m 2  0f p u r e  CO-[-2H ' :;:~| Chem. Abs:, voi. 29 41935 'p. 4551; : ' :Ni,Fd--ki '  (1 : 41 : 2)  "catalySt increases  with dec rease  

: ~,~conaramea;, l nves t lgahon  o f  the a q u e o n s  solut on " u n d e r , m e  conditmns ( I )  g a v e  137  c c . / m 2  of pure: ;%]  Act iv i ty  o f  the  c a t a l w t  became: less With a deerea~e in particle size." ~ t r e a t m e n t  i s  unnecessary  for  th i s  
~- , . - ' . . .  smaa  amoants  of aldehydes alcohols acids ~u-~-~=z ~.' : • ' ' • ~ " "" ~" v : : • and ke tones  " ' ~' ' 1857 T s u ~  - - , ~ i |  : in particle s~ze• The  H= p r e t r e a t m e n t  of the N~-Co-S[ catal,  st. 
1 8 ~  ~ - '  _ .  . . . . .  EOKA; 8• Benzine Synthesis F r o m  Carbon alloy ca ta lys t  is unimportant ,  a lmos t  no increase in 1865. . Benzine Synthesis F r o m  Carbon Monox- 

~." ) ~ m ~ s ~ ,  I~•.Tstt~Z0~A, S•, .~Nn KAWA:UZC~L - a~onoxide and HYdrogen a t  OrdinarY Pressure.  activity being obtained by H.. p reh ' ea tment  a t  220 °. ide a n d  Hych'ogen a t  Ord inary  Pressure .  X X I X .  
• . ~ s o~ ~ e n z m e  ~'rmn Carbon Monoxide "~'~'~" n e m u o n s  of the  Gas Composition to the ;~:it A H:  t r ea tmen t  a t  350°-450 ° is de t r imenta l  and a t  450 ° influence of  Bore  and Length o f  the  Reaction Tube.  

and Hydrogen a t  Ord inary  Pressure.  X V I I I .  El-  !~!~:' - .-'iVorking Tempera tu re  and  to the Degree  of  Satera~ it results i n  complete inact ivat ion Of the  cata lys t .  Jour.  She. Chem. Ind.  ( ; lapan) ,  :vol 89, suppl ,  1936, 
• • l i o n  of  the Benzine Respectively. Jour .  S0c. Chem• fee t  of Sulfur Compounds on tbe Nickel Cata lyzers  . . . .  ( Oxidation of the  cata lys t  before aud a f te r  H= t r e a t m e n t  pp. 294-295; Sci. Papers  Ins t . :Phys .  Chum• 1Research 

Jou r .  See. Chem. I ad .  ( J a p a n ) / v o l .  37, suppl•, 1934 ~nu. (~apan)_,.vol. 37, suppl;, 1933 pp. 711-716" Sci  ~ :-'~{ is likewise Considered unfavorable . -  " ' ' (Tokyo),  vol. 3, 1930, pp. 30-39 ; Bri t ish Chem. Abs.,  
pp. 395-400; Sei. Paper s  Inst ,  Phys: C] em Research  (Tokyo) vol o4 1934 -)) 93-~i~o ~ ~ P 4 e . r p ~ n ~ - ~ : ~ "  C h e m  Research (Tokyo)  V01.25: : i ~ |  . ". 1861. ~ Benz ine  SYnthesis ~ F r o m  Carbon M e n - :  1936,'B p .  1028 .Chem.Abs. voL 30 1936 p. S~ ' iT0.  

" : Chum" vol 15?i93~ ,) ] ~ ; ) - ~ ' : - :  ~ ( ~ ;  ~ r e n n s m f f -  j :  :13~-'C~em ~ ; ,  ritisn--~aeni '  Abs., .!935, B , :p .  ~ ' ~ | : . ~  • oxide~and HYdrogen a t  Ord inary  Pressure.  : X X V .  i ~ w i t h  l0  gin: of  Ni-Co ca th lys t  a :bore  of 413 ram.  is  -' : 
, ~ -~rl~]sn t:nem ~DS 1934 ~ ~m ~ ~udo p lO-31 ' ' : ' ~ B p 6'6 u- 'Chum .~h~" ~,~" o ~ - ~ o ~ :  ~-~-  " , _ : " ~ "  "':" . . . . .  : • : : , ; ~ ] :  .: General  Proper t i es  and Const i tuents  of the  Benzine : " n l o s t  favdrable.  The  smaller  t h e  b o r e t h e  g r e a t e r : i s :  

: . Act i~='- j . .~  ~ . -==: ,  -~,:  ~~,j±~.o~, p; ~uon.. : ~ '~!y~un-Aho~ Catalyst is~ u s e d .  Wi th  t h e  r a t t o : b f  " "'~ " ! :  " P r e p a r e d  W i t h a n , A i l o v  Catalyst .  JbUr.  see.  Chem. :>:the format ion  0 £  gaseous  hydroca rbons .  The  . v o l a - .  : 
• d ~ ~..~oa ..vi/a:~ a_n~: t:~.. was  s tud ied .  S m a l l  a m o u n t s  ~ .  :.~-~-* m the initial gas  above i ~ : 2.0 i:  ! 2 1 the ~e ld  ~ ! ~- Ind.  ( J a p a n ) ,  VoL 3 8  snppl: 1935 p p .  212:2i7 ;Sc i .  : t i l i t y  of  the  benzine fo rmed  is dependent  Upon the bore  .: 

• , .  ~ ~ , ~ - ~ u c r e a s e u  u~e ac t iv i ty  o£ a N I - M n - ( 1 5 % ) A 1 . 0 ~  ~: .oz penzine and the  react ion velocity ( i n '  )e increased . :  ' P a p e r s  Inst:  Phys.:Chem. Research  (Tek~-o), yell 27, : and l e n g t h  of  t h e  react ion tube. : T h e  best l ength  o f  

,,, .......... . ........... too _ o, ........................ i 37,i si .. • - 

• , "ith t h e  rattol bf: : r ~  
ga s. above I 12.0-11 ! 2 ,1 the  yield ~.~!~!~ 

eact ien vel0cttv ban b e  i n c r e a s e d  ' : ~ i ~ i  .... 
rafure.  No OH, is f o r m e d  i f  the" :: i ~ g " ~ :  

mor(:~e%s)i~vTh:oi(3%) ~ (2 )  ea t  alyzerl a n d  t h i s  ~ a s  t e n t .  of  t he  init ial  bsel°ss i2e0~rea21d 0, "th~fttehmepe~ra~e i~{iiii.:!,~:~:: 1.1a..t~ I Double f ract ienat ion wi th  a Widmer  column than 50 cm. W i t h  cens tan t  bore  t he  dearease of  r e a c -  
, r^x , - -~ ,^ ,  "- J~ ' - ~ Y ~ Z ,  ~•rom x~-Z8 mg.  H:S o r  ap- mus~ o ef lowered to suppress  the  CH,-synthes is  r e a c -  :;~,:I~I:S :~ g~ve" dtstil lates a t  30"-40" 60°-7O ° 9 0 ° - i 0 0  ° 120 ° -  t ton t u b e  l e n g t h  promotes t he  f o r m a t i o n  0f gaseous.~ ~i 
~ , ~ ? ~ ? ~ . s u u m g . ~ / g m .  Ni were required to halv e , .non.  T h e r e  ts a l inear  relat ionship be tween t h e H :  ~ | ~ i ~ ; ' l . ~ a o ~ a a a n o  lLn o S h n ~ " ~ n l  ~ ' ~ p ~ ¢ n n ~ r t  f n h ~  h~drocarbons. W i t h  decrease in t ube len~-h  t h e n m s t  ~ 

:= . ~ue; aepv~ty of  (2) and 5 4  rag. H,S/gm,  Ni w a s  re- conten t  of  the outlet gas  and  the  I number  of  the  ben: : ~ ; |  ~ : ~ :  ~g~, ,~:~:~--~ou ,. n , ~ . ~ 2 + ~ f ~ , ~ . ~ 7 o ~ , ~ 7 , ~ f ~  favorable  reac t ion  t empera tu re  dec reases .  T h e  vola=: ~ 
. . . .  qu~reLzor  (1).  ; T h e  poisoning power of  t he  C ~ '  In- Zine" ~ The  higher  the 1~  Centent the  g r e a t e r  the i ~ i | , ~ V ' ~  ~g~aa~ayf~-'~u~2.,~"r~r~'~t~°'~=~=~g~7 til i ty of the  benzfne fo rmed  is  inc reased .  . i-  

: : ~-~,9=u mrec~y  ~ne amoun t  of  CS:; but that  o f  the"  : s a t u r a t i o n  of t h e  benzine Th v ' " , ,~ ; ,  ~:~f:.. ~ ,~y,o  ,,~r~ , ~ , ~ , , = . = ~  ~ j  ,. ,~ v . . . .  ~. . , .~,  v~ , ~ = . , ~ ,  • ' . . : 
~ increased directly with the  logar i thm o¢ th~ a . . . . .  ~ H~S , 'zine increases  wi th  h¢eh ̂ ~-' -~-l-e-v~ atf l i ty o f  the  ben-- ~ ~ ! i : {  . ~ .  ,~ and I number  ; they are  lower  ~or a :higher b m l i n g  ~1869 . -~ -~- - - -Benz ine  Synthems F r o m  Carbon MonO~xj 

: ~ S .  Whea  a larga a m 0 u u t  o f  ( 1 ) :  , ~ '  - ' e g ~ f : !  y ~ ~ u °  ~emperamres '  / : : ,  ~i~i~:i~:~:~l~dlht. T h e m e t h 0 d  of Garne r  ga~e 9015.% ~paramns i d e  anu  ~ y a r o g a n ,  a t  u r m n a r y  .r.ressure- . ~ , x . ~  
had '  no:effect  on i t  u P t o  a. e e r t a i n ' n b i n t  a£ t e r -~v i~ ,~ .~  "~7 .~=- -~ -~ -~ .~cnz !ne  ~ynme.sts F rom Carbon  M o u e x :  ' !~]~!~i :  ::~ anil 9:5% o le f in s : -The  product  was  x eater  w h i t e , ' h a d  , .  I n f l uence  of" ~a ta . lys t  : ~ncen t r a~mn~  d o u r :  ~oc• ' : .  

:: : i t  poisoned i t  in t h e  u s u a l * w a r  ?~ ~,.,~ ~h,~, ~ , ~  . ~ =  - , - -  ~ ' ~ z - u s e n  a~ . u r u m a r y  Pressure•  X X I L  :~)L4 ~'; ~ o d  vol"*m*V did n o t  conta in  any  f fc0usmunds  and  t~nem. ±nu. ( o a p a n l ,  vOl; ~v, suppL, ±~o ,  pp. ~_o-~-v ; 
excess eathlvst  had n ~ : ~ ^ ,  ^ : . * ' * . - ' - - " :  . . . .  n ~,a~ ~ ! ~usezumess of. a New Al loy  Cata lyzer  J o u r  Soc : :~_~| ' :  ' ,~;̂ ~ ~ "".~:.*' ," - ' , ~ ¢ , ~ -~:~h,~ ~ ~ ~h Se t  P a p e r s '  Ins t .  Phys .  Chem~ Research ( T 0 k v o ) , :  , ~ ~,~u=~ ~,~ r u e  react  on and  tha t  Chum Ind  3 . . . .  " " ~ '~  ~': ' - .~,eans renu ,ng  was  no~ necesoary , n ~  1.- . . . . .  l~ -  • ' . . . . . .  : t he  necessar.v and sum-i-~* . . . . . . . . . . . .  - . := " ( a p a n ) ,  vol. 37, suppl• 1933 pu. 738~-744" : : ,~:]~ '~ ' :  / .:  . .  - ' . . . . .  - . voL 30,  1936, pp. 40-51 ; Brutish Chem. Abs . ,  1936, 

. . . . .  ~ , ~ y  oz ca rmys t  w a s  " ~m. ~ a p e r s  ~nst. Phys.  Chem: Research"  (T0k~o~'  • :~Y,|~::" 9 ~ u n g  n a m e . . .  . . . .  : ~ ,  p. 1028; Chem. Abs., vol. 30, 1936, p..8570.. 
t2 gin. Ni w h e n t h e  oven t empera tu re  was 200", the  gas . voL o~, 1931[, pp. 144-4151; Bri t ish Chum Abs., ° " :~:~-m~i.~,-~::-1862. - . - - . - - .  Benzine Synthesis F r o m  Carbon Men-  I f  more t h a n  a cer tain a m o u n t  Of ca ta lys t  is  u s e d  : 1935, 

ow was  e ~./nr. and the  vo lume: ra t io  C 0 : H =  Was -B,P::132;Chem.Abs.,vol.~9,1935, p 1231. :~'.'i~:i:.~ ~ ,,,.oxide and~Hydrogen a t  Ord inary  Pzessure.  =W..X-WI. constant  veloci ty  being assumed,  the  reaction reaches  
approximately  1 : 2 .  U n d e r  these conditions there  : P o r o u s  catalyzer  of good the rmal  "condition ls oh- : , :~:: | ,~.~: . .h Gas Contract ion and Benzine Synthesis .  Jour.  Soc. a conditioh of  equil ibrium independent ly  of  the  a m o u n t  : 
was  produced 13S cc. benzine/m.  • of g a s e s  used  a n d  r a i n e d  b y  dissolving o u t  the  : S i  f r o m  a Ni-Co-Si  '3~?~|'s~J:; > Chum• Ind.  ( J a p a n ) ,  vol: 38, suppl•, 1935, pp. 569-575 ; of Catalyst used._ Th i s  ~ i t i n g  v a l u e  dupe.ntis on t h e  
3.5% of  :the :NI was in a n  ac t ive  condition. : ( 1 : 1  : 2 )  alloy. With this  catalyst ,  a benzine yield of  ~ : |  ~ : '=  ~ "Sc i .  Paper s  Ins t .  Phys.  Chem. Resea'rch (TokYo), vol. quality of  t h e  ca t a ly s t  aud t h e  Conditions of  t he  ex- 

: "  : : - :  : ~ : : . . . .  = ~{.~.~- :(i~:~:~:. ; 28, 1935, ~pp: zt3-56 ; Chem. Abs. ,  vol .  SO~ 1936 ~ p•  270. : p e r h n e a t .  Polymerizat ion,  hydrogena t ion  ' .heavy by-  I 

: . . . .  • : : .  . . . . .  ~ . . ~ . ~ : ~  : ~ • ~ ~ . . ~ i - ' ~ . , ~ ;  ~ . . . .  • . ..... .:: .... : • 
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~rocarbon f o r m a t i o n  and  CO.- fo rmat ion  a r e  promoted 
by  the  use  of too l a rge  a quant i ty  of  ca ta lys t .  When 
the  mos t  f avorab le  amoun~ of ca ta lys t  is  used the 
fo rma t ion  Of gaseous  hydrocarbons  is a t  a mininmm.:  
i867. ~IURATA, Y., ISHn~-~W.% S., ~ D  TSUXEOKA, S. 

Benzine Synthes i s  F r o m  Carbon.Monoxide and Hy-  
drogen a t  O r d i n a r y  I ' r essure .  X X X I .  Inf luence of 
Curren t  Velocity. f ou r .  Soc. Chem. Ind.  ( J a p a n ) ,  
vol. 39, suppl•, 1936, pp. 329-333 ; Sci. P a p e r s  Ins,•  
Phys .  Chem. Resea rch  (Tokyo) ,  vol. 30, "snppl., 1936, 
pp. 52-59 ; B r i t i sh  Chenx Abs., 1936, B, p• 1028 Chem. 
Abs., vol. 30, 1936. p. 3570. 
Most  favorab le  veloci ty  for  a 13-ram. b o r e  is 4 I. 

BIBLIOGRAPITY OF I~ISC/KER-TROPSC]K SYI~T/KESIS Ah'J) RELATED PROCESSES 

Mierose0pic Study of  Alloy Cata lys ts .  f o u r .  Soc. 
Chem. Ind.  ( J a p a n ) ,  voL 40, No. 11, suppl. ,  1937, pp. 
449--451, 451-454. Sci. P a p e ~  Ins t .  P h y s .  Chem. 
:Research (Tokyo),  vol. 33, 1937, pp. 339-346 ; Chem. 
Abs.,  vol. 32, 1933, p. 1420. 
Shows photomicrographs  of  the  fo l lowing  alloy 

catalysts: Co-Si ( l : l ) ;  Ni-Si (1 :1 ) ;  :Ni-Co-Si 
( 1 : 1 : 2 )  ; Ni -Co-S i  ( 1 : 1 :  2) a f t e r  t r ea t ruen t  wi th  
enough N a O H  E0intlon theoret icaUy to r e m o v e  20% Si ; 
N i - C o - S i  ( l :  l :  2) a f t e r  t r e a t m e n t  wi th  5 0 %  of the  
a m o u n t  of N a 0 H  necessa~T fo r  complete r e mova l  of 
S i ;  N i - C o - M g  ( 1 : 1 : 2 )  a f t e r  complete r emova l  of 
AIg wi th  (NH~)~ C0a. 

pe r  hr.,  corresponding to a mass  velocity of 500. Wide 
va r i a t ions  in veloci ty  do not marked ly  affect  the  mo~t 
favorab le  react ion t empera tu re ,  but  m a r k e d  changes 
occur in the  compo~t ion  of  the henzine, t h e  format lou  
of C0.~, C,,H.~,.- and  h e a v y  hydrocarbons.  
1868. TSU.~EOKA, S., .~l~D ~II's.&ToA., ~k'. Benz ine  S y n -  

thesis  From Cari~On .Monoxide nod Hydrogen  at  
Ord ina ry  Pressure .  X X X I ! .  Srmlles on the  Mate- 
r ia l  of the React ion  Furnace .  Jour.  Soc. Chem.  Ind.  
( J a p a n ) .  vol. 40, No. 11. suppl., 1937, pp. 439-441 ; Sci. 
Pape r s  Ins,•  Phys .  C h e m .  Research ~Tokyo).  vol. : 

1872~ TSUI';EOKA, S., A.~'D ~IUn&TA, Y. Syn thes i s  of 
b e n z i n e  F rom Carbon MonOxide and  H y d r o g e n  a t  
Ord ina ry  Pressure .  X X X V I .  Rela t ion of  the  Ac- 
t i v i t y  of the  Cata lys t  to the  Synthesis  Requ i r emen t s  
a t  Too High  a T e m p e r a t u r e .  four .  Soc. Chem. Ind. 
( J a p a n ) .  vol. 40, No. 12.  suppL, 1937, pp.  478-484, 
ScL Papers  Inst• Phys• Chem. Resea rch  (Tokyo) ,  
vol. 34. 1937, pp~i 68-$2;  :Chem. Abs., voL 32,1938,  
p. ~ 1 5 .  . . . . . .  

Inf lueuee  of r a i s i ng  the  opt imum t e m p e r a t u r e  of 
195 ° to 300 ° !ms been s tndied.  I n  the r a n g e  240°-o~0 ° 

/ .  

33. 1937. pp. 3052312; Chem. ABE., vol. 32. 1938. p. no  synthes i s  of benzine t a k e s  place; C H ,  and  s o m e  . 
1426. .~ ~ H:CO,  a re  formed.  At  270" benzine is  again fo rmed  
Probahle effect of  us in~ Fe..N~, Cu, A1 a n d  bra~s bu t  in small  qnanti ty.  I f  the  reaction is  ca r r i ed  m~ 

f u r n a c e s  o n , h e  yield of benzine has  been s tudied by a t  a : : temperatm'e  above the  opt imum and  then  brought  
m i x i n g  small  p ieces  of these m e t a l s  wi th  the  alh,:r bac  k aga in  to the  op t imum the cata lys t  loses i t s  clmr- 
cata lys t ,  ~Ni-Co-Si (1 : 1 : 2) ,  and c a r r y i n g  our the ae te r i s t i c  activity,  depending on the muount  of t reat-  

: : . . synthesis  in the  nornml  nmnner  (see abs.  1859). The : m e n t  a t  the  h i g h  t e m p e r a t u r e .  When the  reaction 
me ta l s  used did  n0f effect the yield and: exe r t ed  ~ b : '  h a s  been carried '  on a t  a ' t e m p e r a l u r e  h i g h e r  than  the 

. ca ta lyt ic  effect. I t  i s  suggested that  Fe  fu rnaces  can o p t i m u m ,  any benzine Subsequently f o r m e d  a t  t h e  
- - : - -: :p robably  be used m o s t  p rac t i cab ly . fo r  large-scale  lU'O- .~ op t imnm tempera tu re  wi l l  have  a h ighe r  I n u m b e r  

: duction.: : , i . . . . . . . .  P ropor t iona te  to the  inc rease  in t e m p e r a t u r e  used in 
: 1869. MLm&TA, Y.. AXD TSrXE0X-&, S; Benzine Syn- the prevmus treatmeat.~ : ' : 

= thesis  F r o m  Carbon ik~onoxide and  Hydrogen  a t  1873. TSUXEOKA, S., AND NXS~I0, A: Ben~.ine SYnthe- 
- . Ord inary  P r e s s u r e .  X X X I I I .  R e h t i o n  of F r e e  : s i s  F r o m  Carbon Monoxide and Hydrogen  a t  0rdi -  ::~ 

Space  in : the  Reac t ion  Tube and the  React ion  Rare  . . . . .  ' n a v y  Pressure .  X ~ V I I .  Volume Veloci ty of t h e  '. 
: of  the Ini t ia l  Gas ,  and  Also the Inflnence of Mnie- Gas.  four .  S,c. Chem. Ind .  ( J a p a n ) ,  vol. -~1, suppl., i.: 

. ' r i a l s  Mixed "~Vith the  Catalyst .  four .  Soc. Chem. 1933, pp. 11-16; Sci. P a p e r s  Inst .  Phys .  Cliem. Re- 
: , Ind. ( J a p a n ) , v o L 4 0 ,  No. l l ,  suppL,1937 Dp. 4 3 ~ 4 1 ;  . . . . . .  s e a r c h  (Toky0),  vol. 34, 1937, pp. 83-93; Chem.  Abs., 

Sci. Papers  Ins t .  Phys :  Chem. Resea rch  (Toky0) ,  : vol. 82, 1938, D. 3592. " ' : : : 
vol. 33,1937 pp. 313-332 Chem. Abs., vol.  32. 1933 F o r  g iven amounts  of  ca ta lys t  a n d  f ixed layer  

LITERATURE ABSTRACTS : 

unsa tu ra ted  hydroca rbons  by i nc r ea s ing  the  CO in 
the or iginal  gas .  T h e  I number  inc reases  as  the  gas  
volume veloci ty  and  also the  veloci ty  of  the  cu r ren t  
of gas  increases° T h e  t empera tu re  a t  which  the  ben- 
zine is s y n t h e s i z e d  m a y  increase  or  decrease  the  I 
number,  depending  on the  ca t a ly s t  used. 
1875. TSUNEOKA, S., A.~n MUI~TA, Y. Benzine Synthe- 

s is  F r o m  Carbon  Monoxide a n d  Hydrogen  a t  0 rd i -  
na*T Pressu re .  X X X I X .  Proper t i es  of a Precipi-  
ta ted  Nickel-Cobalt  Catalyst .  f o u r :  Soc. Chem. Ind.  
C J a p a n ) ,  vol. 41, suppl., 1633, pp. 52-57;  Sci. Pape r s  
Ins t ,  Phys .  Chem.  Research  (Tokyo) ,  vol. 34, 1938, 
plL 280-294 ; Chem. ABE., vol. 3 2 1 9 3 8  p. 3945. : 
P rec ip i t a t ed  N i - C o  ca ta lys t  ( I ) ,  wi thout  the  addi-  

tion of an  accelerator ,  is useless f o r  the  production 
o f  benzine. W i t h  ThO.~ ( I I ) ,  A h 0 ,  or  cr=o,  as  accel- 
era tors  the  optinnlla t empera tu re  of react ion iv com- 
parable to t h a t  of  U,O, ( I I I ) .  ( I I )  and  i I I I )  a re  
e.xeellent acce le ra to rs  whi le  ~In is  not  ve ry  effective. 
Wi th  ( I )  the  op t imum a n m u n t  of ~I!! is 1 5 - 2 0 % .  The 
opthnum reduct ion  tempera ture  of  a Ni -Co-Mn cat- 
a lyst  is  a t  350 °, wh i i e  i f  ( I I )  or (nI)  is  added, the  
rednct i0n i s  more  SucceEsful a t  400°. The  most suit-  
able mix ing  1)rolmrtions of Co and ~Ni ai 'e 1 : 1. 
1 8 7 6 . - - .  Benz ine  SyntheEis F r o m  Carhon ~I0n- 

• oxide a n d  l=Iydrogexi a t  Ord ina ry  Pressure .  XL. 
Prop0 "tie is  of  Nickel  ~ind Cebalt  "hnd the  Influence 
of  the  Addi t ion  of  Copper to the  Prec ip i ta ted  Nickel -  
Cobalt Cata lys ts .  Jom'.  Soc. Chem. ind.  ( J a p a n ) ,  

'[ : vol. 41. suPDL 1933, pp. 57-59 ; Sci . :Papers  IaEt. Pbys ,  

2 4 7  

expo.~are to  the  a i r  w i t h  evolution of  m u c h  heat ,  e v e n  
to reduess .  
1878. Tscx~o~-~, S ,  A~D P ~ A S A ~ ,  W. benz ine  Syn- 

thes is  F r o m  Carbon  Monoxide a n d  Hydrogen  a t  Or-  
d i n a r y  Pressure .  X L I L  Pur i f ica t ion  o f  the  Gaseous  
R a w  Mater ia l  U s e d  f o r  Benzine  Synthesis .  1. Re-  
moval  of Organ i c  Su l fu r  Compounds a t  Low T e m -  
perature .  Jour .  Soc. Chem. Ind .  ( J a p a n ) ,  vol. 41, 
suppl., 1938, pp.  43--47; Sei. P a p e r s  Ins t .  Phys .  Chem. 
Research ( T o k y o ) ,  vol. 84, 1938, pp. 301--809; Chem. 
Abs., vol. 32. 193~, p. 3577. 
Researches  w e r e  u n d e r t a k e n  to find a sati.,ffactory 

me thod  of S remova l ,  wi th  known  o r  new mate r i a l s ,  
f r o m  a gas  to be u s e d  fu r t he r  for  the  synthes i s  of ben- 
zine, i t s  S content  to  be less than  0.2 gm.  S per  100 m ?  
Ci ty  gas,  w i th  a to ta l  S content  of  24.0 g m .  S per  100 
mY of which 22.6 g m .  S is  "organic, w a s  f reed of CO.- 
und t~-S and  as  such  used over  adso rben t  m a t e r i a l s ,  
d r y  purif ieants  a n d  I~-S ex t rac t ion  m a t e r i a l s  a t  room 

, t e m p e r a , a r e .  As adsorbent  m a t e r i a l s  w e r e  used ac t ive  
:C, Si0.- gel, J a p a n e s e  ac id ic -ea r ths  and  Adosol. A c t i v e  
: C was  found the m o s t  efficient bu t  not  ac t ive  enough 
• to  produce n h igh ly  lmrif ied gas.  As  d ry  pur i f ieanrs  
Fe_-0= on a p u m i c e  suppor t  a n d  L u x m a s s e  were  nsed,  
as  H:S  se rubbing  ma te r i a l s  Thy lox  solution a n d  " 
(C:H~)~N to which  Fe.-0~ wan added were  used. 80% 

: S  removal  was  obta ined wi th  the  d r y  purif leants .  
T h y l 0 x  f a i l e d  t o  e x t r a c t  the  organic  S, w h i l e  w i t h  
(C.-I~-)~; 67.7% S removal  was  ob ta ined ;  i t  w a s  

: f u r t h e r  improved by  add i t ion  of Fe:O~. 
Chem• Resea rch  (Tokyo) ,  vol. 34, 1933, pp. 295-300; 1879 .  - - .  : B e n z i n e  Synthesis  F r o m  Carbon Zion- 

" " Ohem kb~ vol 3 ° 1.q3.~ ~ 3945 oxide und H y d r o g e n  a t  0 r d i n u r v  P re s su re .  X L I I I .  
• : Opt imum r e d u c t i o n  t empera tu re  decreases  f r o m  : Punf i .ea t ,on:of  ::~e Gase ol~s R a w  ~atnerml U s e d  f o r  
: 400 ° t 0 3 0 0  ° i f  :10¢o Cu  is , idded tO Ni ,Co.  1 : 1.  c a t -  ~enz,ne .~yn~n~}s~. ~ .  , .emo) 'a .  9 ~  ~ r g a m c  ~ ¢ n , r  

: . .. . . .  ~ ~.~onlpoUll~. ,t~ ~zlgn ~enlperfl .ure. ,~ ur. ~oc. ~ e n l .  a l v s t  - T h e  a c r i d i t y . o f  ( I ) ,  howe~e, m decrea .ed . . . . . . . .  ~ . . . .  - • " . . . . . . . .  Ind.  i J a p a n ) .  vol.-41,  suppl.~ lv3S, pp.- .4~-ol:  ~cL , 
1877. K.~TAXA.~IA, I . ,  MI.'RATA, ~ : ,  KOIDB, H•, - AND Pape r s  I n s t .  P h y ~  Chem. R e s e a x c h  (Tokyo) ,  vol. 34. 

TSuxEOK~ S. benz ine  Synthes is  F r o m  Carbon Men- 
: oxide a n d : H y d r o g e n  at  0rdina*;v P re s su re  X L I  1938, pp. 810-320; Chem. Abs.  vol, 32,1938, p. 3577. 

. . . .  s a m e  city g a s  @us used for  S r em0va i ' a t ' : h igh  ten*- : : Act ivat ion of  Ca ta lys t s  by Slow Oxidat ion Wi th  . . . .  
: : Atmospher ic  Oxyge,~: J o u r .  Soc .  Chem. Ind.  ( J a  . . . . . .  pera. tu~;ebyP~ss!n~ ~:h e g~s thl;ot~gh hea ted  p ,pesw~!h-  
: ,  pan) ;  vol. 41.  s u p p l ,  i933,, pp. 393-399 ~ Sci Pape r s  : 0}~ an. ,  m ,.~e .l~r,sen_ce o [  c.a2a~y~s: y e ,  ~u  an~ 3: :2:~ 

s ~ 9 s sleet pipes we le  U ell ,~.l: O pip . r e  e e Ins t .  P h y s .  Clmm. Re .ea rch  (Tokyo) ,  vol. 34. 1,38, ~ " " " ' "  ' . . . .  g " . . . .  
• , ,  11Q1 11Qa. r m ~  ~h~ vm ~_q 19.~o ,, loA1 resul t s  but desu l furaf ion  is only 77%. A g . c a t a l y s t s  i 
• .v. . . . .  - ~ v  . . . . .  w.  - - ~ . ,  - 7"' ~ '  ~" vv, v- ~'YT" . (1% Ag by w t  ) CuO-CrO4Pb Ni F e - C u  A i- ca t a lys t s  

' CatalYst ( I )  used  in the  w o r k  w a s  a m ix tu r e  oz t .n , ,  o .,,~¢al ~ ' a ' d  ac+~r ~ °  ~ , . ~ ' , , o ~ a  ~,', .,~ .ffm.~- ' , .  
p. 1426. : " := .... : : l eng ths  t h e  yield of benzine decreases i f  t h e  velocity .} (509} . N i + 5 0 %  Co) + 1 o %  M n + u %  U=0~+39c ThO.-+ e l iminate  the  o rgan i c  S b v  t r a n s f o r m i n g  st into H-.~ 

: i " '  ~ :" w i t h  a horizontal  c0ntae t  tube the  C0ntact be tween  ° f  the  cur ren t  o f  gas  is  inci'eased~. W i t h  a f ixed-gas  : : ~L25C/c k iese lguhr  (see  abs. 1875). A s tudy  w a s  made  i :  hv  contact. W i t h  Cu0--Cr04 Pb Ni  Fe-CU ea ta lvs t s  
of the change  i n  activity,  of ( I )  caused b y  sl0w oxida- t~n% ,~otaD a t  tem,~era~ur~ ~5n~ _~ao ~nno "_~n : t he  incoming gas  and  the  ca ta lys t  becomes insnfficienr vo lume veloci ty and ca ta lys t - layer  length,  t h e  yield . . . .  • - . .. ~ • . , . . . . . . . . .  , ,  . . . .  ~ , . . . . .  , ~ , ~ ,  w ~  . . . .  lion wi th  a i r  and  the  possibil i ty of  i ts  s t o r a g e - r e . m r  : cm s ~er  h r  uer  c m  contact  / sce-ahs  i026~ i n  e.wh :  hen the free space above.the e a t a i y s t g o e s  above a an increasing velocity of . . . . . . . . . . . . . . . . .  

.... :'. . . . . .  Certain l imi t ing v a l u e •  W i t h  a ca ta l#s t  l a v e r  le ~gth  " g "t once reaches  a- m a x i m u m  : "as  a resul t  of e.x'Pqsing a sample,  f r e s h l y  reduced wi th  case ~the org.~nic S content  was  reduced to 'less t h a n  
• t t~ wi th  and  w i t h o u t  a subsequent  exlmsure  to :CO.. - n ~  m ~ ~ e r t 0 0  m: ~ -~ ~-~ ~ . h o , m ~ , ~ *  , e  , , , , , , ~ o  - . i  ~ of  30 cm. and a g a s  f low of  4 1  "per h r  t h i s ' m a x i m u m :  d e c r e a s e s  gradually;  • T h e  amount  of :  u n s a t u r a t i o n  = ' - -  ~ " . . . .  f a i  ~ '"  ~ ' ~ v • ~- ~ . . . . . . . . . . . . . . . . . .  ~ . . . . .  

: v a l u e  is 13 ram. F o r  a g iven gas-volu~ne veloci ty a n d  h a ~ a  m tendency  to r ise  w i t h  the l a r g e r . v a l u e s  o f  gas- :  : .~o t a e  oxiuizin~_ action., oi  varymg•, ammmrSn - Om' m r  . ~ . . . .  ~ . . . .  , . . . .  n i n e -  ~.~=r . . . . .  -~ W-~ wry.  . . . . . .  ~r~,U, "tb~ . . . . .  ~m~or, ,_r~art of  " :  
, at  room tempera tu re ;  In  : the e x p e n m e  t s  an a o t  t ~÷ ho~,~ fixed on th~ ,~ ta  v s t  ' 'A u re i im inn rv  e.xtrae-:  : 

:~ ~:": : Cata!ySteter of  thelayer lengthtube i~ increased.this value, decreaseSNatural silicaaS theanddiam-Fe w~thV°" u ae constantVel0citY': , a s  ~ In.~•aolumereaction-tube, veloc,tv., of(._.v0020),mm.the ;width'unsat- : ;  : :  o~ ! I )  w a s  t a k e n  su ]~  tha t  i t  co nltuain eodf 1 ~  A ~ . each-  t ion "o~t~.S f r o m  [l~e "gas i s  -necessary,  othe~"wise t h e :  
~ l ~ i a n d  Co, and  W ch h d a  "o e 0 .  _ 0:.30 . . . .  amounts  of t o t a l  S r ema in ing  in  gas ,  a r e  0.60 -3.1. a r e  useful  a s  pack ing  mate r ia l s .  ;Ac t ive  charcoal  a n d :  u r a t i o n  inc reases  as  the  Velocity of  the  c u r r e n t  of  a 

: :  . ~ s i l ica  gel are  unsuitable~ T h e  I :number  of  the  gen- g a s  becomes larger:  I f  the  volume vel0eity of  t he  gas  ~:: ~:ne react ion t u b e . w a s  h a r u  g lass  o t  aoou~ _o r a m .  082  gm per: 100 m 2  respect ively : W i t h  Fe.-O, 'ou 
i s  no t  l a rge  the ra te  of  roductmn of o . : : e r a t e d  benzine decreases : : i f  tbe  ca t ah ' s t  i s  m i x e d  With  ' . . . .  p " CO.- t ends  t ; mameter•  F r e s h l y  reduced ( ~ ! . s h o w e d  an increase ! pumice" suppor t  430% Fe.-0a) and  Luxmasse,"  al:: 350° ' i 
i nc rease  w~th the amoun t  of  catal  s t  : : o ther  substances ; t h a t  is, i f  the  f ree  ~ a c e  i n  th~ reae.  :" . • . ' Y • : . : :  m a c t i v i t y : w h e n  directl~ oxid,zed wi th :17~ .~ .~uvu  - ~ a ~ a m ' ~ e r h r  ~er~m'~--~-~ +~-~-n~w-~' 

" lion tube is decreased.  When  the  c a t a l y s t  i s  to be 187~. MUm~A, y ,  AND TStnCEOKa/, S. Benz ine  Synthe- : v o h :  of. a i r  a t  a v e l o c i t y  o f  00-801,  p ~ "  h r . . and  wi th  ' comple te ly  r e m o v e d - f r o m  the gas :  : N e  p re l imina ry  ex-.  : • 
a m a x i m u m  inc rea se  in a c t i v i t y  of  107o w i r e  130 vm. : t r a c t i o n  of  H .S  is  n e c e s s a t T  and:;the S i s  economical ly  :. : 
a t  41. per  hr.  T h e  oxidat ion of ( I ) ,  p revious ly  t rea ted  - : i  / :  ~-'-: a t . 1  per  . . . . . . . . . . . .  . . . . .  nsed: with~ o ther :  substances complete m=ing  is s,s ~'rom Carbon Monoxide nnd H~'drogen n t  O r d i - ~ : t  

. . . .  necessary  : ' : . . . .  : . . . . . .  n a r y  P ressu re  X X X V I I I  ~o~,,~" ~ . ~ ~%~- r-. • .~ ~ _  . . . . . .  - removen ~o less ~nma u z gm ~ p e r  ±ou m t.orgamc ,~ : • . . . .  ' . _ ~ ' • - - -~ . . . .on  ~e~ween ,ea~  ;~ .~  ~.~ .wl~n: t3t3~ w i t h  4 5 0 0  vol. of a i r  at: a velocity of  l~o ± " ~o=~ ÷ ~ , ,  n n7 ~-m ~ a ,  ~nn rn * tne , ]  .~ ] a ~  t h , u  0 nT : 
1870. TSUm~0KA, S ,  ~ n  :~'~0DA, R. Benz ine  Svn- : ' ~ ~ o.ns o f  Syn thems  a n d  the  U n e a ~ r a t , o n ~ o f . t h e  ~ : ~ |  Per h r  inc reased  ::the activ*ty, and  w i t h  3,300 v o l / a t  ~ > ,m~ ' , 0 ,  1no ~n'  or-~-~ 7 ~  ~ r ,mnwa% . ~h~ L, ,xma~se :" 

- " .t~enzlne ~'rod ic - ~- . . . . . . .  ~--- r ....... ..... • ........ ,- . . . . . . .  ", : thesis F rom Carbon  Monox ,de  and  H y d r o g e n  a t :  - - t ed. J o m .  See. Chem: Ind.  ( J a p a n )  ~ { |  .:,: ~t 1. pe r  h r . - the  inc rease  was  about  8W. A f reshly  r e -  used  by t h e  a u t h o r s  w a s  a by-nr0dUct 'obtained i n  t h e '  - : 
: " " =" 7 :  o r d i n a r y :  P res su re .  X X X I V : - A n a l y t i c a l  StudieS::  : " v~°l:.~41A•suppl'- ' 1933, pp:_16-22.; Sei.: P a p e r s  InSt.: ~4!~|::7C duced ( I ) ,  which  had  been t r ea t ed  first:with.CO_, and " m a n u f a c t u r e  of  A 1 0 ' r e d  mud',~ o f t e n  used i n  c i t y : '  
i of Alloy tmta lys t s ,  flour. Soc. Chem. Ind .  ( f l a p a n ) :  ~.L~•. ,~nem. :/~esearch ( : rol~yo),  vol .  :34, 1937, p p .  ~ | : " :  ~ t h e n  p a r u y  Oxidized wi th  a i r ,  is mr/oh less  susceptible " = - ~  ~lants 'f0r~:t~S l 'emoval whlc'l~ in mudd~  fo rm e0n J : 

: . [ol .  40~ l~o. 11 suppl.  1937, pp 449--451451--154: : , . .  ~o"a-tu; t~nemxZentralb ,  1938 I I ,  p. 287~t; Chem. :~ ;~ |  : .  to f u r t he r  ox ida t ion  than. is  a ' f r e s h i y  reduced ( I )  ~ n ~ d  3 8 " %  o ~ ' ~ O  T h e ' m a t e r i a l  w a s  h'ried fo r  12 : : 
::~ : : ~ ~ei. Papers  Ins t .  P h y s . .  C h e m  Research  (Tokyo) '  ' :~ns., vm.  ~z, 1633, p. 3592. : ' : :'•"-~ which h a s  b e e n  pa r t i a l l y  oxidized With a i r  but  wi thout  - ~ r  a t  i05;" and  t h e n  c ru shed  to 3-5 m m  ~ranules  : 

" :: . - : voL33 ,1937 ,  pp. 333-338, 339-3i0;  Chem.Abs .  vol'• 32 ' . .  F o l l o w i n g  'are t he  I n o s .  of  the  benzine~s produced ~ , ~ : :  t h e  CO~ t r e a t m e n t .  (1) •which  has /been  ac t iva ted  by . - . . . . .  
: ± v ~ ,  p. 1426 . . . . .  ' ' .  w i t h  different  ca tMysts  : Fe-Cu-Na.C0~-150  NI -Mn -~:" : ~sl0w:0xidation w i t h  a i r  and  t h e n ' u s e d  i n  a . b e n z i n e  1880~FU~-ASAKA,-W. Ax~n :KATAYA~tA, L Synthesis  o f  

. . . . . . . . .  ::[::: Synthesis c a n n o t ' b e  f u r t he r  ac t iva ted  b~ a subsequent : "  ". Benzine l~rbm c a r b o n  Monoxide'  and  : H y d r o g e n  a t ,  -i:: ' :  - N i - C o - S i .  (1 : 1 • 2) al loy Catalyst p r e p a r e d  in  a T_h.-O 7~,  Ni-Mn-Ah0~ 1:L8 N i - S i  ( 1 : 1 )  180 ,  Co--G-M- 3 
. . . . .  ' o o l a d ,  ~ 2 Co-Cu U,0r -Mn 989  Co--Cu Th  U 1O00 ~ : "::: OXidation: Samples  of ( I )  which h a v e  rece ived 'a  slow 0 rd tna ry  P r e s s u r e .  XLIV.  Pur i f ica t ion  of  the  c a s e -  • _ : M g_h-frequency f u r n a c e  g a v e : ~ i  23.9 Co -2.0 and  Si : :  ~ ,  ogA . . . .  7 . . . .  -,,,." ':" - 77 ' 

50.5%. . ~ . : . . . .  . ~ t , - ~  oo.o, ~*-~o zo.u ancl ~ l - F e  51.8. S i h e a  added : ; a'nd w e a k  Oxidation wi th  a i r  a re  s tab le  to f u r t h e r  e.x- ~ ~ ous R a w  " M a t e r i a l  Used fo r  B e n z i n e  Synthesis .  "3: : 
• " i871 B - - :  . . . . . .  : . . . .  - to t h e  ca ta lys t  decreases  t h e  I number• T h e  h ighes t  .-~ :~'~ Posure to the  a i r ,  w he r ea s  ( i ) ,  w h e n  f reshly  prepared  ' : Remo~'al o f  O r g a n i c  Sul fur  by-l~Ieans 0f  L u x m a s s  e 

by  reduction w i t h  H=, :is rapid ly  oxidized on direct  and Admix tures :  your• soc.  Chum. I n d .  ( J a p a n ) ,  v o L . .  . . . .  .- oxide and H y d r o g e n  a t  Ord inary  Pressure:_ X ~ L X V . "  ----- '--.  vm~*ue ~ynmesm ~Tom Uarnon Men-  Idtameter. i t n u m b e r  is  obtainedla possible , 0 w i t h  a increasereacti°n tubethe Con~entl3 ram.  in i : : ; :  . . " ,: : 

f 
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. . . . .  42, SuppL, 1939, pp: 9, I 2 ;  Sei. Papers  Ins t .  Phys weight  Of Fe)~-125r~ kieselguhr .~3% l ~ C O  h | ~ J ~  L] " _ . . . . .  . J  -~/ ,  ~ + ~ .  ~ ± e _ ~  c~,~_t. ~ - ~  kiese]~-uhr K~CO, r e ~ i  i- 
: Chem. Hesearch (Tokyo),  voI. 35, 1938 pp 3~-3S: ~a~oline ~ield~ r~ , , l t - . a  • . . . .  . "{~..-" ,, n~_ghegt i ~,nited Fe  0~-A1 Ornumice--XaOH ( I "  1"  2 wkn  ±vvo . . . . . . .  T . . . . . .  , 1 2 5 ~  -=. . ( . .  P P 

~ r i t l sh  Chem. Abs. 1939 B ~ 6 eQ. c%~-- ~'h~- ~m' :^~. ~ . ; ^ - = . - -  . . . . . . . . . .  au re ,na t  ga s  mixture | i~_~=~ - -" ' "  .*: + -IA~ . . . .  ~ _ ~ . n ~ r  r 7 " 3  r a t ion  a~ent) the  xouowing  carmys~ a o a i t i o u  agents  
33 1939 p 3~59 . . . . . . . . . . . . . . . . . . . . . . .  ~ u o  o~ u v : J ~ = = l : l - l : 2 .  An in i t ia l  gas  rat io":~ | Na.O~, ~rL'QX2~e-Qia~O.I~1~u=L~u~ ?'~At~:'~::~nn~aln. ( 2% based on F e  p re sen t )  are a r ranged  i n  the  order  
T~^ ~ ' "- " ~ . - .  ± : z was fonnd mos t  conducive to high yie lds  ~ [ h  ~ ' | wi t i l  30'/~ ~ a u m )  or ~gn,~e.a ~ e . - v ~  . . . . . . .  . ~ . ~ , ' ~ ; t t -  ~f  d~crea.¢in~ effect on the  ca ta lys t ;  :R~CO= (addil2onal 
~o~varmusaumuonagentstoLuxmasseforthe cata lys t  comprising- F e - U j c ~ N ~ . u a ~  o . . j ' ~ = ~  | ingl0%Fe),withatotalo~±ou*.o~gas, ag-~--_'_ . . . . . .  7.7~--4¢ ~z.~,~,= ...~,.,,~ -.~,~'t,,~ - , £ ~ ~ r ~  " ~ C O ,  

removal  of  organic S from a gas  containin~ 30 1 ~m kie~elguhrd-39~ K C~)'- ,r~,~ ~ .~-,*.'r.~,ff~^ ./~n~-,̂ ~.2~ ~ ] n~f '~ l ~ h r  a space velocit~ o f  400, and a 2o era. ~ .  m n j / . ~  . .~*~u~ . / ~ , ~ . ~ , ,  ~-~.~,--~* ~ , i - : ~ *  
S per 100 m.'  of which ~S 4 ~m ~ i~ o~-~ , J ,  .~-o~;." t h e ~ s ~  oh2  . . . . .  ~ +~.~. ~ . . . . . .  g . . . .  ~ ~.u ~o_nteat_of. | ~ 2 ~  ~ t rea t in~  a~ent Total  S 'eontents  of the treated 2_~a.-~O, .>li,Jl.  ~ne uenzm . . . . . . . . . . . .  ~ "2.".'~" *".='~" 
vest igated The .,dd~t;,,~ ~¢~  ~ : ~ :  ~;~,~'A ~ ' - ~  " "  _^_.~. v "-~..~ . . . .  ~ . ,  . . . .  gree o~ unsarura t i0n  of t h ~  ] la_ye[ - -  - . -  ~ - .  ~ ~7.. ~r,~ ~ '~ , - o ~  ~ vo :I.SS 1.90 when KC1 was p re sen t  t han  when e i the r  oz the  o t n e r .  
~XaOl~ to r.uxma~e-haT~-,, : : ,2 :#~:_:m o,~ ~,,~=,.uu= or .a~unne/~ ~.xcess ~l.. prod~.ees no deleterious effects-o~ :~| g a s  samp~es~'~n~,¢ ~£:~ $ ;~ ; ; i ,ve] '~ -~15~[ ,of  an' equi-' c a t a l y s t  addition agen t s  was  present.  Opt imum quan- 
lne/~ ~:,n~pr " ~ ,  ,A~=~"",~.~ = ~ i  ~" .~.~ ~mumon o~ W= y~'nmes]s: "±he gasonne  reslfltlng f rom the  sv~-. | :L3O, ~.o~, ~.y . . . . .  i'~-- ~' *~:~A*-" _ -'L-L^= . . . .  ~'~Cnn t t t i e s  of K.C0~ IKOH, Rl~C0,  and  ICMnO~ for  use as 
. . . . . . . . . . . . . . .  , . . . .  k,.., ~r..u,, .~ ,u ,  or K=CrO, mesm employing the  new F e  catalysts i s  eo lo r less -a~  ] molecular  mmture  or r e  ann ~.u on p . . . . . . . . . . . . . . . . . . .  
improved the  efficiency and the l ife of the Luxmasse. clear. Water  hinders  the  progress of t he  reaction, pumice lowered the S content of the w a t e r  gas to 0.43 ca ta lys t  addit ion a g e n t s  (wi th  respect  to  quant i ty  of  
Fo r  the greatest  efficiency Luxmasse conta in ing  10% Volati l i ty and degree o f  unsatura[ i0n increase  with ::~ and 0.85 gin. S per 190 m?,  respectively. Temperatm~es F e  present) were 2%.  2%,  2-8% and  2-,5% respectively. 
NaOH and 10% Th0_- was used. At  400 °, th is  mixtm'e  h igher  reaction temperatures .  H_- reduction increases.  : a b o v e  250 ° resulted in  C format ion f r o m  the CO of the The  use of Fe-}-25% Cu--b2% Mn-t-125% kiesel~-mhr 
removed 98.9% of the S. The addit ion of Na.-CO, was the  act ivi ty of the catalysts• wa te r  gas ; thus a t  350", although the S content of t he  -{-2% Bb.-C0, catal .vst  a t  257 ° r e s u l t e d  i n  a benzine 

-as  was  reduced to less than 0•07 gin. per  100 mA the yie ld  of 90 cc. per  m ?  
not  very promising, i884. ~IUnAT.,,. y...AIAKIX0. S., Axn TSU.'XEOKA, S ~ u x m a s s e + 1 0 ~  NaOH contained much C from ener- 1889. MAKIXO, S., KOIDE, H., A.'~D I%I'CRATA, Y. Benzine 
1881. - - .  Synthesis of Benzine From Carbon Man- Synthesis of Benzine F rom Carbon Monoxide an~ get ic  decomposition of c o .  Synthesis F r o m  Carbon Monoxide and  Hydrogen. 

oxide and Hydrogen a t  Ordinary Pressure.  XLV. Hydrogen a t  Ordinary Pressure. XLYILL Influence 
Purif icat ion of the Gaseous Raw 1%Iarerial Used for  of Addition of Copper and Alkali  on New I ron  Cata. 1887. Benzine synthesis  P rom Carbon Man- L I I L  Influence of  Aluminum Oxide, Sih 'er ,  and  
Benzine Synthesis• 4. Removal  of Organic Su l fu r  lysts• Jour. Sac. Chem. Ind.  ( Japan) ,  vol 4 ° suppl, ' oxide and Hydrogen• LI.  Highly  Act ive Sul fur -  Other Addi t ion Agen t s  U p o n  the  I ron  Catalyst .  
by ~Ieans of Synthetic Agents. Jour. Sac. Chem. Ind. 1989. p p .  207-112; Sci. P a p e m  Inst,  Phvs[ '  Chem. F i x a t i o n  Agent Which Pari t ies  W a t e r  Gas to the Jour.  Sac. Chem. Ind.  ( J apan) ,  vol. 48, suppl., 1940, • " pp. ~ 5 - 2 4 1 ;  SOL P a p e r s  Inst .  Phys. Chem. Research 
( Japan) ,  vol. 42. suppl., 1939, pp. 9, 12; Sci. Papers Research (TokYo), vol. 35, 1939, pp. 348-355; Chem. H ighes t  Degree a t  Comparat ively Low Tempera- 
Inst .  Phys. Chem. Research (Tokyo), vol. 35, -193S, Abs., voL 33, 1939, p. 4761. tures.  Such as  200°-259% Jour. Sac. Chem. Ind.. (Tokyo). Vol. 37, :1940, pp. 350-365; Chem.  Zen t ra lb . ,  

( J a p a n ) ,  vol. 43, suppl.. 1940, pp. 203-.206; Sci: Papers 1940, L p. 2842; Brennstoff-Cl/em., vo]. 24, 1943, p. 9 ; : .  
pp. 39--/0 ~ Br i t i sh  Chem. Abs., 1939, B, p. 688; ChenL Experiments carried out  with -a cata lys t  containing Ins t .  Phys. Chem. 1Research (Tokyo/ ,  vol. 37. 1940, Chem. Abs., vol. 34. 1940. p. 0797. 
Abs., yah 33, 1939, p . . 3 5 ~ 9 .  Fe+125% kiesel~thr  + 3 ~  K:C0~ ( ~  :based ou weight pp. 331-837; Chem. Zentralb., 1941, I ,  P. 849 ; Chem. "When precipi ta ted w i t h  Fe={-, "25~ Cu-~-29~ .-%In-[-1~5% 
W i t h  the same gas many synthetic masses were used of Fe)  to which va r ious  ammmts of CM:Were added : A b s ,  Vol 34 1940 p. 6 7 9 6 . .  kieselgmhr-[-2% K O H  cata lys t  or when AI_-O~ was  added 

for  the removal  of organic S. A mixtnre  of Fe=.O~- show tha t  best g a s o l i n e y i e l d s  were obtained by addi. 
Ai.-O,-brimstone and NaOH (Fe  10~ :  Fe=O~ : A h 0 , =  tion of Cu in anmunts  of 20--40~ of the weig  ~t of Fe. At  250 ° under the conditions mentioned previouslY, : before precipi tat ion,  A1-.O~ decreased t h e  yield of ben- 
1 - 1 " . - o • - - ~ and 14 6 zine a t  "~50 ° f rom gas  containing approximate ly  equal  

and a of 3 V  Tl!e.ad ht,oa of 2-3 .o  .',lkali ca,'i,o,nte to water t,,tal'  nmoun,;of  C0 and H , .  Wi,eu Alo0, was  dded 
~n~xt--n: - ~ . ~ - . ~  ~_vd±~.?'~. per .too m. --%. ~ : 3 . e a r a o ' s r s  of com2osmon F e + 2 5 %  Cn+12.:i%. kiesel- '. gin.  orgamc ~per±.u.y_ln-. ' .CI;:I= ;g ,~ t~ ,~ t~n~d"  Lux-  (based on Fe  present )  a f t e r  precipi ta t ion of the ra ta -  
,%,.,--=- .~ . . . . . . . . . .  ,u,u ma[omace0us ear th  with gnnr, mm ~'e-kJG~ _Ni~-o5% Cu-Ulo:~_ t-;o~o,~.].. ~ .  i :  content af ter  r rea[ lnentwl tu  tiiv " ~ - - ' c - ' - ' : ' : "  - " - : .  l ~ e  +h~ b angina ~']old wfts increa.~ed (94 em * ~er nl $ 

: • -" " , ~..:. T-~,Y.,.~XD~.~L-,'O S. Sou- " : Chem. Iad. (Japan),vol 42 sun6] 19{9 AA ~n-"~o: :, " g ) : ; .... A-- -~ ~-"~oAAo.."=~,,,~ the acid cla~ was substituted for a[p0rtiou of fl, e ,, 
..... : .... thems of Benzine Prom Carbon ~[onoxide and ~v- : Sci Papers hi~t Ph~s Ci]en~,'-R.~o~':~'('?~i~-~' C : (O.T7for990i.gas;u.o~,an.~±.noa[Zt~, ~or~,:.~o:~: kiesel_-,nhrof'thetatal~'st;inferiorvie]dswere0btah*ed. : 

' d r o g e n a t O r d i n a r v P r e s s u r e  X r . . . . .  ;- r 1: " . " " . • " . . . . . . . . . .  ~ - ~ : o ~  ; 1 as wth°50spaceve loc~IY a n u e u c l n - ' " y ~ r ~ ' " g ~ - - '  ~- : - " ~ ".~ i n . :  ~,~ . . . . .  , . . . L~ I. P i e p a r a h o n  o f  o .  80. 1939, pp. 3v6-364 ; Chem. Abs.  vol  33 19~a ~.l] : =. ga , ~ ^ j :  • o--o ~^.. ~.n o,,a Inn . . . . . . .  ~ i t v  and Coprec*p*tatmn .of A g  (o-80c~. ba~ed on Fe  cm ~e t )  
~ ew  i ron  uara iys ts  and Thei r  Superior Propert ies p 4762. ' : • ' : :  , , ~ v~, .~;~] . 0.2t; ana  u.±a a~ -u~ ~ ,u~.,, . . . . .  ~*"_;~, '~'[L_'.:~o~ w i t h  the abo~-e ca t a ly s t  or addi t ion  of 3-10% Ag:O to  

• J 0 u r ' S o c ' C h e m .  I n d : ( / [ a p a n ) , v o l .  42, suppl. 1939" .4.ddition o f T - ~  ,m,n ~ , ~  . . . . .  ~= ~::]  60and:45em-!aYer0fag~t'~,~:esP~cnve.iY)~;,b~u,,xm~;~t~ : ~heeatalvst~esuited'i~unchangedordimlnshedyields : 
. " pp. 107-112. Sci. Papers  Ins t .  Phys  Chem Re" kieselguhr cat~ys~s br~n"~ "~-*',,~',,an-°^,~r-'U~ to Fe-.t:.n- "C + 2 0 %  Cu hydrox~de+l~ '~  ~ a ~ m .  t , . ~ ;  ~ : = : ~  ; of  benzi*~e ~ Subs t i tu t ion  of . the Cu of the catalyst  by 

: search (Tokyo) v01. 35 1939; pp 330-336; Chem Yields especial'iv" wi th  * h ~ ' - ~  ~ - , ' ~ ry  poor gasoline ~!  1O~ commercia.l ~ ' av -~xu~  _7.:,~=r. ~.=~, ~.::~:.~::~_[ 10 o0 o r  30% A~ (based on Fe  present)  r e su l t ed  i n  
: -~os.," vol. 83, 1939, p. ~761. : ' " " of  ~%' Mn nr M~, '~ +1 "~=2i: '~- '~:  W~'~es: "Z"ne aoo~!o.n: ~i : .  20Vv commefcim ~Juu~-lU'_(e.:~"~'.t.~,~ X~ °~ ; ~ t , - ~ . ' : : : ~ "  v e r ~  inferior f i e l d s  of beuzine a n d  the  format ion  o f  

: T w o  new catalysts  of Fe  base we~:e preParea .  (If ::: Cu-[-12o% " k i e s ' ~ m l [ r ~ ' ~ c 0 n ~ s ~  m g  oz F e + " - o ~  ~ ,  : 30%conin~el.eialC~l.0~l~.~a~,ou-~;an?,2n, xT:~:~v !- 'sonde imraffin "wax. Preeipitat-ion of 2-5e/v ( b a ~ d  ou 
is composed of F e 4  Cu 1 kieselguhr 5 and  ~.r~d 83ec  , ~ e r m '  Tl{e~. .~ : ,  ::i~'~-\'- '~-*'j.~uces a ~mm °~ '~  " -blOyct:unyaroxme-l-±uT~a~,.-_.- . . . . . .  :*:~.=~2~::~, Fep re~en t )  of Ba  Ca Cd Bi,  Pb. Sn or W w i t h  the  

: . ,- = , - ~ - ,  . .~- • =:~,=-=,*~= u~ ~* accelerates the rear- -".' 0 e l  The efficiency of earn nxa[lon agen~ ~ - , - . - . - v  • ~ " ' ' " :" " " o nzin " : , 0.09~ ( I I )  cons~s t so fF e4 ,  C u l ,  M n 0 0 3 .  kie~elmthr5 t ] o n p r o v i d e d t h e C O . H . i ~ . o  on ;~ lo~-~  ~ .~. -5::~ "- " " .  ... : . : . above catalyst  resu l ted  m referrer y~elds f be . e ,  
• : and K.C0,  0 09 -~olutions o f  F e  oN0 ~ O .  ~.:r~ "~ ^_.~ N i  H ~ f---,~+*,:- ;-  . :~L:"  ~'" Z : . "  "~.~ *!armzui man ,.~! Cu r ap  ally decreasea wire  nse. B i  Pb and W W i n g  especially low benzine yields. 

a e  : • • ~ .  . ,- ~,~, ~,,~-.~,~.~ , . u  • -" . . . . .  ,,~,,,- ~ ~ , , ~ o  ~ me ca tah ' s t  contains ;~-~ ' .  : : - l%I~KiNo S Benzine,Synthesis  ' " , : . " . 
:; _ , c ~ e * . ~ r  were m,xed w,th unpur~fled kieselguhr  and ~ more t i tan 2.5% ..~i. Gaso l ines  produced w i th  N i  ~'~)~] " 1888. I~II~AT:%, Y.~A.~D ..; :,,,~ ~:$~.a,o'~an T:TT i n -  1890.. MCr,-~-T~, !~, :.k.~D YA.~m.t, T; B e n z i n e  Synthesm 

• ~-~v.p*.a~en wire  an equiva lent  solution of a lka l i  car:  : catalysts  also have a low i numhe~ ~a~;+~.. , , ,~;/ "~,~1 : t r a m  uaroon .uonoxme . . ~  ~ ~ - - : ~ - .  =-~. ; ; .  " F rom Carbon Monoxide a n d  Hydrogen a t  Ord ina ry -  .. 
.... : "bonate in : the c01d: -The precipi ta te  w a s  filtered on a : u~o,, etc. to an Fe ca ta lys t  c o n t ; ~ n ~ , ' ~ ' ~ . ' ~  ° . . . .  ~ ~'i~!| fluence of the In i t i a l  Materials,  u a r n e r s  ana  ~ m ~ g  : : Pressare. ~ LI%;. Influence of Carbon Dioxide  in  t h e  : 

porcelain fi l ter washed wi th  Warm H ~ . . . .  : ineffe ' ~ ~ - . . . . . .  ~ ~.- /o  . . .  Prqve~ ~.:. " :Agents  Upon the Iron Catalyst .  dour.  ~oe. ~aem. .  - ~ , .  ~, o_,~ " ~ , ~  t l~o ~ron Ca ta lys t  Jouz Sac . , . :0,  Impregnated c t u a l .  Na..CO~ , s :  the  most  s u i t a b l e :  reel i tant  ~ ,  : . . . . . . .  ~1" -Se i  - ~n , a , ,  ~,,~ -~ . . . . . . .  : . . . . . .  
: v n t h  a smal l  amount  of a lkah,  dried t a  a i r  a t  100 ° and f o r  producing the  ca ta lys t  Be,/1-~;-~ + ~ ; . P ~ + ^  :~.1 Ind.  ( J a p a n ) ,  vol .  43, suppl., !9~0, i?.~: 2!0~- ~ ;  ~ .  : C h e m  I n d  ( J apan )  voL 44, supp l ,  1941, pp. g~-38. 

pmvenzed.  W i t h  (I) a gasoline yield of 83 cc. nor m ' : wi th  caustic soda uroved  d a m n ~  ~'"~ ~ . . . . . . .  a ~ ~ - J  . :  :: : PaPers  In s t .  Phys.  unem. ~esearcn t ~ Y O  2 , ~v~to~': : : S e i  Pape~:s I n s t  PhYs.  Chem. R e s e a r c h  (Tokyo) . . . . .  
: ! and I number  141.0 i s  possible : ( I I ) p r o d u c e d  a yield 1 8 8 6  ~o.~As ~ ~ ;  ~ r  : n ~ , , -  "~ ' -~ . :  . _. : -~,;~.J :: : ' :  1940 pp. 338--849 ; Chem.. Zen~ram., xv~.~ ±, p. ~ ,  : ~vol" 38,-1940 pp 118--131 ~ Chem..'Zentralb:, '1941 I ,  

• . : '  . . . . .  o~88cc,  per m.'  of gasoline hav ing  an I number o f l 3 ~  " ~ Monox[a~ :.~]" ~ , : . , C : : ~ m e ~ ' v ~ n [ n e s ! s r r o m  Carbon 5~ : |  :':.- :Brennstoff-Chem., vol. 2~, ~ ,  p. v ! : u . e m .  :-r~., : ~ ~.=~3- Bre~n~{off-Chem.:v01. 24,:19~3, p ; 9 ;  Chem.: - 
The Pe ca ta lys t  i s  cheaner than  Co ~na ,~; ~ + , ~  +" : : ~ ~ ~ , , e~  ~.,~-~s~n. ~ .  'xxemoval of  Organic %~k:]', ~:~ . ' Vol 34 1940 p 6796 ~ ' ~  ~ 1  _~.~ ~ ~ 2297 

. - -  - . . . . .  . . . . .  .,s~s, : ~m~ur uompeunds F r o m  Water  Ga : :-:~;' : ~':': ' : .  ' ' ~: : "~ 0 - - o  • • . . . . .  , . . . .  vv '  ~ '  *~" [ . ~ ~ . 
and wi th  at water  gas can be used directly as  a Start- ' Ch T,a e_~,~,, : s. Y o u r .  Sac. ,..~. : ~ . I n  the  benzine synthesis  a t  -o~ f rom gas  contmmng . .  r ~ mix tu re  contamm v a t  m g  uant , t ies  of  I 
~ , : = ~  • _ n temperature  of -'-o0 ~s re-,. Sea. Papers In s t  Ph~s O.h~*- n ~ o o , ~  tro^~^% -~1~  ~: approximately  equal p p ~. . . . . .  ,- ",'~o-~ C O :  and approximate ly  equal,  vo lumes  of CO and ]3[.- . . . .  r a g  m a t e r i a l  A reactio : o- o -  . !era . . . . . . . . . .  ~ . . - ) , v o l . ~ 3 ,  suppl. ,2940,pp. 200-203;-;~, :<~-.: " • ro ortions of H~ 'and  C0 With - ~ h e n a = a s  . . . .  g Y q 

. ' : ,  ' u u ~ , ?  as comparea with 2OO°~ for Co and Ni  catalysts,  : vol:371940,,'3~id~nT;~-~-'~=~.",t~-,~,~i]:5; '. cata lys t  having the composiu0n re- t -zo~/o_yu~. [<_ ° :.~a~ ~,s~ed over a ca ta lys t  consis t ing of Fe:-~25~ CU"" 
. . . .  a n P ~ s u u r a n i l i t y i s s l i g h t i y l o w e r  : . . . .  := - ~ ~49. 'Obo~ ' ? ~  ~ ? ~ ' ~ '  rxY~" ~ r a , , . ,  ± v ~ ,  ~,:~.~.~:~:~: kieselguhrnU2g~ K=.C0,, best  resul ts  were onmmenw~m " : ' .%--~  ~,.;^o.~,~..~_o% K 0 H  a t  253 ° a t  a ra te  o f  I 

• 1 8 8 3 .  . S nthesi : " :: : . . . . . .  r ,  ~-,,.~.. ---~r, vo.. o~, ±vaU, p. 0,96 . . . .  ::~ : : ~ '~ - ;~ i  the ca)alys t  nreeipi tated f rom the .n i t r a t e  solution (by. ; ~-I-ox'~°~ ~ : ~ " + ~ T ~ ] d  O f l i , u i d  n roduc t  and the  I 
::. ~ :  Monoxide an~.HydrSog°n f aB~Z~ra~inaPr;mp~a:ub°n \ c6nI~a~tga~I t°  t ~  he ~o~V~°~snlY/~dci~v_g=as,water gas ~ . ~ ] . ~ "  I~.C0, solut ion),  infer ior  r e . su l~  _w~t_h t h a t  ~'.o:m. : ~ u ~ b e r  o~ the l i qu id  product  decreased r a p i d l y j w i t h  

. ~ , ~ v ~ .  wompes*don Of S ta r t i ng  Gases W i t h  N e ~ -  '-~n~- ~ -.^- ~'¢;~--'~ ~ .--. =-: .-- .  uuu .~±.u gin. vzy ~<~.:| :::. chloride solution ana  no-reacnon a~ a a  w u ~  .pzvu, p,- ; i n c r e a s e  in  the  co= con t en t  o f  the  gas  chargeo, t h e  
' • --  . , -  . ~ y = - ~ , v m .  z r o m w m c n t n e H ~ S h a  n r e "  . .~  . n The best: car- i : : . : I rqn Catalyst .  Jour .  Soc.:Chem. Ind. ( J a p a n )  vol : moved b y  t ~ , ~ , o , t  . . . . . . . .  . d bee .~ ~! |~  : ra t ion was  made from sulfate  solutio . effect being much :greater  than  a s imple  d i luen t  effect. 

• " 42, suppl:, 1939, pp. 107-112; Sei. Papers I n s t f P h r s ' .  Na~C0 ;-0.v~--~:~'(~ "~ w.*~n "±'nylox solut ion (!.5yo : ' ,~ l : : :  ' t i e r  fo r  the ca ta lys t  P e + 2 5 g e : C U - b 2 ~  I%In-{-2"~=KOH .~x-neriments w i t h  ca ta lys t s  composed o f  F e + 2 5 %  
. C h e m :  ._P,~earch (Tokyo), vo l  35; 1939, pp. 337-347: f rom ~ c ̂ ~--'~-~z~'~2j" C°u*'? no~:oe  zreed.su~cient lY ~ .~ |~ j )  :~Na=C0,  nreCipitation a g e n t ) w a s  : 125 wt.  % o f :  :~ ~h~+2% M n + 1 2 5 %  kiese lguhr  and  0-~% K 0 H  a t  ~'2Z,-t °' 

. . . . . . . .  t m e m .  Abs. vol. 33.1939, p: 4761 . . . . .  ' s v n t h e s i s ~ . ~ v ~ _  t.v. , e  ~ m n ~ . e  ~or u ~  m m e  oenmne :.~-|;~ ]dese]m*h~(based on Fe present ) ,  Mn being somewhat s h o w e d  t h a t  the  y i e l d  of l iqu id  p roduc t  and  the  (~ : :H-.  
. . . . . . . . .  ~ -, .. : . . . . .  ~ . -.. , ~ a ~  ~equ*res aess r~an 0 v~'o ~ ~e~ "[fl~ m "?~:~|: ~ - ~ • . . . .  : ^ ~  ^~ ~An~;na - ^ * ~  ~ + ~  " ~  l"esultin f rom the  reac t ion  hiczeased 

: i : ::~'a~mar.xesults are given ;for experiments wi th  CO"  b y  t~eatment a t  o50o With Lu.x'ma~-r.~,~:,~,~o~[t~'n~':~] = : ~ i n f e r i o r  and:  ~.--carnon g iwng uu ~,*~*~ ~- ~ - r~-Z .  : ,- . . . .  y . . . .  "W~ ,,- -- g- . . . . . . . . . . . . .  • . . . .  ~-~e~ , 
a n ,  ~ .  m m e  fol lowing rat ios  • 4 • 1 3 • 1 ""  1 t • ~ - ~  ~ , ~ o ~  T . , , ~  - . ' ~  ~ , ,  . . . - - - ,  . . . . . . .  n--~'o ~ l . : ~  W ~  . . . .  ~ a  With  Fe-~25% c u + 1 2 5 %  kieselguhr+zT~ , w i th  increase m a ~ a , z  c u m ~  ~ ~,= ~ . . . .  a . . . . . . . .  

:' • ~.-2 W i t h  a - • , • ,_~ . . . . . . . .  - . ~ v ~ , - - - ~ a s s e - r , ~ a . . ~ v ,  t - ' : l ) , i g n i t e d F e . O , - A l : 0 r -  '~:~ :,: " . . . . . . . .  . ' .  . . . .  , a]vst cam osed o f  F e + 2 Z %  Ou3r2% Mn-b125% • • catalyst  eonsts t ing of Fe-b25% C a  (by diatomaceous earth-NaOW ¢~. ~- o . .  ,~ , , D  , : , ^ , ~ '  :.~,~!|:'~:.:' K O H  (K-C0, precip~tati0n agent)  and Pumice. soda : c a t  ~ ~ . ' ~  . . . .  =- o ~ o  ÷ ~  4 ; ~ a  ,~ ~ ; , , ; a  , ,~,a.  
. . . . .  ~ . --- . ........... -7o .,*,~,~, ~,.'_/.~|~? 1 ; ~  ~. o,~o ~nd~BaO Were a l l  g o 0 d f i l l i n g  a-eros, meseagunr-l-z-/o ~ =  a~ ~,~ . . . .  - ' ~ t "  .~- :"*-'- - ' - v -  : 
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uCt increased  wi th  a decrease of gas  velocity to 2.6 L 
per  hr., when the  g a s  eha r - e  contained approx imate ly  
207} CO~. W h e n  the  ca ta lys t  was  pre t rea ted  wi th  C0.~, 
t h e  yield of l iquid products  f rom CO and  H.~ decreased 
~ Vhith the  increase  in l e n ~ h  of the  CO.- p re t r ea tmen t  ; 

e C0~ apparen t ly  decreased the  ac t iva t ing  effect of  
a lka l i  on the  ca ta lys t .  At  253 ~ there  Was v e r y  l i t t le 
react ion between CO-- and H.~ in the  presence of  
Fe+25~ Cu-b125~ kieselguhr-f-2c~ K O H ,  

1891. --. Benzine  Synthesis  F r o m  Carbon Monox- 
ide and Hydrogen  a t  Ord ina ry  Pressure ,  LV. 
Influence of :Nitrogen, .Methane, Oxygen, and Am- 
monia  in the  In i t i a l  Gas Upon the  I ron  Catalyst .  
Sci. Papers  Ins t .  Phys .  Chem. Besearch  (Tokyo) ,  
vol. 38, 19~1, pp. 218-229; Brennstoff-Chem.~ v e t  
o.24, 1943, p. 10;  Chem. Abs., vol. 35, 1941, p. 52S4. 
When a m i x t u r e : o f  approx imate  molecular  propor- 

t ions of CO and  H.~ is diluted wi th  N.- and  lmssed a t  

t i m u m  amount  of  each  i s  about  1.5c~ a s  K .  {2) 0r -  
g e n i e  acids  were  inJurious~ (3) Cr(N0~)~. CrF~, 
Cr : (COD, ,  and C r ( O A c ) ,  w e r e  in jur ious  to the  cat-  
a ]ys t  but  Cr.-0~ w a s  not. (4) Zn(XO~l=. Z n 0 ,  
7 ~ ( P 0 , ) : ,  Zn(OAc)~,  and  Zn s tea ra te  were  in ju r ious  
bu t  Zn(OH), was  not, Because  of the  nct~on of 
:H,B0~ Zn borate  :had  a u  accelerat ing action.  
189~. Mvmt~, y., SAW.~D.~, IL Axn TAx~z.~=x. y, S.va- 

thesis  of Benzine F r o m  Carbon Monoxide and  Hydro-  
gen. LVI l I .  Mutua l  Inf luence of Bm' ic  Acid and 

: Alka l i  in P r o m o t i n g  Act iv i t i e s  Of I ron -Copper  Ca£- 
a]Ysts. Jour .  Soe. Chem. Ind.  ( J a p a n ) ,  vo]. 4~, 1942, 
Pp. 670-675; Chem. Abs., vol. 43, 1949, p. 2399. 
Mutual  influence of  d ia tomaceous  ear th .  H~B0~o and 

a lka l i  on Fe -Cu  ca ta lys t s  '`'`'as invest igated.  T h e  acti~ 
v a t i u ~  act ion of H~B0~ is  ve ry  Weak for  Fe  ca ta lys t s  
w i t h  no alkal i  ; i t  increases  wi th  the addi t ion of  alkali .  
:H,B0,  prevents  the  fo rma t ion  of  high molecular  hydro- 

! 

1998. ~ .  Synthes i s  of Benz ine  F r o m  CArbon 
Monoxide and  Hydrogen .  L X I I .  Durabi l i ty  o£ 
I r o n  Cataly 's ts  and t h e  Compo~t ion  of  Gas  Used in 
the  Syu thes i s .  Jour .  Soc. Chem.  Ind.  ( 3apan ) ,  v e t  
45, 1942, pp. 1271-12S6; Chem.  Abs., vol. 43, 1940,  
p. 2400. 
F i sche r  synthes is  w a s  ca r r i ed  ou t  wi th  ca ta lys t  s 

: s i m i l a r  i n  composit ion to those used  in preceding ex-  
per iments  wi th  mix tu re s  0 f~ompos i t i ou  CO : H , = I  : 
2 , 1  : 3 and  1 : 5. W i t h  i n e r e a s e i n  H.~content t im 
most  su i table  react ion t e m p e r a t u r e  w a s  lowered, and  
the durab i l i ty  O f Fe  ca ta lys t  w a s  r e m a r k a b l y  inereased.  
Thus  wi th  a m ix tu r e  of CO : H.~=I  : 2 Or I : 3 the  same  
cata lys t  can be used continuously fo r  about  1 mouth  
a t  a su i tably  fixed react ion ten lpera ture .  Wi th  a mix -  
ture of CO : H : = I  : "2, the  h ighes t  yield of oil w a s  
102 ec . /m2  of g a s  u s e d ,  w h i c h  decreased  in proper-  
tion to  di lut ion of the  g a s  With more  H : :  i n  (hese 
C,'Ises a sumll amount of ~-L-O ",','as produced along wi~h 
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190i.  ~ -  Synthes i s :  of:Benzine~From~Cathon M 0 n -  
oxide and H y d r o g e n .  LX'V. Beduet ion by  H y d r o g e n  
a n d  H e a t  T r e a t m e n t  o f  I ron  Cntalys~s. ;Your. See .  
Chem.  Ind.  ( J a p a n ) ,  vol. 4(;, 1943, pp.  52-6S;  Chem.  
Abs., vol. 43, 1949, p. 240L 
Effect  on the  a c t i v i t y  of  ire ca ta lys t s  of  v a r i o u s  com-  

posi t ions by r e d u c i n g  with• H.., reoxid iz iug  w i t h  a i r ,  
and  h e a t i n g  ( w i t h o u t  reduct ion)  in  a c u r r e n t  of  n i t  
Was sthdied. F e  Ca ta lys t s  l o s e  t h e i r  a c t i v i t y  w h e n  
reduced with H~ a c c o r d i n g  to the t e m p e r a t u r e  ~ n d  
t i m e ;  thus  they t o t a l l y  lose the i r  ca ta ly t ic  power  w h e n  
reduced in H.~ 4-S  h r .  a t  450 °, w h i l e  those  reduced  a t  
250 ° for  4:-10 hr .  r e g a i n  the i r  ac t iv i ty  in  t he  course  
of  1--2 days  Of n o r m a l  operation. The  a c t i v / t y  of  t h e  
ca ta lys t s  reduced w i t h  :[3[.- is  not  recovered by  o x i d a t i o n  
wi th  a i r  a t  250°-450 °. Fe  ca ta lys ts  s l igh t ly  inc rease  
t he i r  ac t iv i ty  w h e n  h e a t e d  in  an  a i r  c u r r e n t  a t  100 ~-- 
400 °, but  when t h e  t e m p e r a t u r e  is above 400 °, the  ac t iv -  
i t y  i s  g radua l ly  r e d u c e d  wi th  tile e levat ion of  t e r n - :  

253° over catalyst having the con}position Fe-}-25~ carbons, snob as solid paraffins and promotes tbe for- ! perature until at  600 ° it is completely lost. tim oil. The property of H.~B0, in promoting the eat- 
Cu-~125(~ kieselgnhr--25~ KOII and at a gas velocity mat)on of saturated hydl'ocarlmus. Witb increases in alvtie activity decreased with increases in H.- con- 1902. - - .  S.~nathesis of Benzine From Carbon 
of 3.4-4.11. per hr., the yield of liquid product decreases, tile amount of H,BO~ added tile dnrability of the eat- tent. : With gas of comiiosition CO : H~=I ! 2.the :i:Monoxide and Hydrogen. LXYL Reducti0n'of Iroa 
with  respect to CO and  H-. with increasfn~ amount  of  N- a ly s t  increases.  " ~ - -  addit ion of H.~B0~ incre~sed ti*e durabi l i ty  of the  Catalysts .  J o u r ~  See.  Chum: Ind.  ( J a p a n ) ,  vol: :  46, 
in tbe  init ial  g a s  mix ture ,  s ad  the I number  of tile liquid 1895.'~IURAT.%. Y.. AXD YAs~:nA ~I.: Synt! lesis  of Bell: catalyst ,  bu t  wi th  gas  containing=n)ure H.- i t  showed no  1943, pp. 52-6S; Chem.  Abs., vol. 43, 1949. p. 2401. 

• product  increases.  Til ls  effect of .',~ in the  init ial  gas  zine From Carbml 3hmoxlde and Hydrogen .  L I X .  effect . . . . .  Effect on tile a c t i v i t y  of  the  ca ta lys t  of r educh lg  w i t h  
mi x t u r e  is observed when t h e e a t  dys t  has  high activity.  Act iva t ion  of  7ron-Copper  Cata lys ts  by Boron. 1899. : ~rnthe.¢is O f  Benzine  FrOm Carbon v a r i o u s  g a s  m i x t u r e s  w a s  ~ u d i e d  in detai l . -  T l l e ' a c  ~ 
W h e n  the ini t ia l  gas  i s  diluted wi th  CH,. the effect is Jonr .  See. C h e m / I n d .  t,Tnpnn), vol. 4:~, 1942, pp. 67"5- Monoxde and Hydrogen .  L x I n .  I ron  Cata lys ts  t i v i t y  Of the  ea tu ly s t  i s  increascd w h e n  i t  i s  r e d u c e d :  
s imi la r  but  much  l e s s  Ivory  l i t t le effect when t h e  677; Ci~em. Abs., vol. 43, 1949, p. 2400. and the  Composition of  Gas  Used ill tile Synthesis.  by H :  to which a s m a l l  amonnt  of CO is  added.  T h e  
ini t ia l  gas  Contains less  than 10c/~ CH,)  than when Var ious  B componnds were  added re F e  cntaiysts l  ,Tour. See. Chem. Ind.  ( J a l m n ) . v o l .  45 1.942, pp. 1271- effect of adding  CO i s  nea r ly  l inear  up to C O :  ~ = 1  : 2 
e i ther  N: or C 0 : l s  used a s  a diluent. Oxruen s trongh- a n d  tl ieir  i n f luence  was  studied.  Mn and J i g  bora tes  12S6 C ram: Abs vol .  43 1949. p. 2400. and:  diminishes,  g r a d u a l l y  when more  CO i s  added:~ 
decreases  t h e  yield of liquid products  (h{itial -"as cm~- h a v e  tile: same act ion as  I L B 0 , .  :Tile addi t ion  of  B Fischer  SYnthesis was  ca r r i ed  Out wi th  a g a s  m ix tu r e  W h e n  t h e : r a t i o  o f  CO : H:- exceeds  t h a t  o f  the  g a s :  
t a i n i n g  12.6% 0.- decreased the  yiehl ~.3c/c, l~ased on compounds i s  effective even b r  mechanica l  mixing,  of conlllo~tion CO : H.-=2 : 1 wi th  an  Fe  ca ta lys t  of m i x t u r e  used in t h e  S y n t h e ~ ,  the  ac t i v i t y  o f  Catalyst. 
the  CO and H._present)  and the I nnmber  of the liquid : whi le  a lkal i  bus  no effect hv t im same t r e a t m e n t  produce increases  modera te ly  wi th  increas ing  0-  e0n- . . . .  high a c t i v i t y  e o n t a i n i n g  H~BO3. T h e  yield of oil i s  g rea t ly  reduced.  ~When th e c a t a l y ~  is  reduced w i t h  
tent  of tlle in i t ia l  ~as. Wllen the ini t ia l  gas  mixtm.e  1896. M~m.(T.~. Y..:Y.~SHn~o, :R.: A~D T.~sHnib. E :  S y n l  i 1: Was much smal le r  w i t h / g a s  0 f  composit ion CO : H . ~ =  . a g a s  m ix tu r e  r i c h  in  H ~  and  used in t h e  s y n t h e s i s :  

" " tbes is  of Benzine FrOm Carbon Monoxide H y  . . . . . . . . . . . . .  : contained 5 %  and  15C:. respectively of NH=. the yields ~ . . . . . . .  and o • I than  With comnd~itioa 1 ~ 1 .  T i l e  dm'abilit:¢ o f  With gas  of com}]osition C O : H . - = I : 2 ,  t i le  d u r a b i l i t y .  
, of liquid p r o d u c t w e r e  decreased19.59~ :a d 939~ b't~ed urogen. ~-'-. ~:r~eet o£ Col)per on I ron  C a t a h ' s t s  • tbe ca ta lys t  w a s  also reduced.  : F a r t h e r ,  t i le re la t ions  0f  t l le  ca ta lys t  i s  g r e a t l y  increased.  D i l u t i o n  of  H.~ 

: • : : - /  o u t h e  CO and  H :  preschn~'  : : : :  - : : ,  - ~': ~ ~ : :  : ,Tour. -S0c.: Chem. Ind.-~ ~Japa) )~ vol .  45; ~ t942" nn : between ~tlle Composition of g a s  m i x t u r e  a f t e r  the re-  w i t h  N:  shows no a d v a n t a g e ,  and the  r educ t ion  w i t h  
i892: I(O,.,:.~L% S.; T.~m~.~.~. K.. 0 s~L~A:  T.. AXn Fu-  1117-1121 ; Cbenl. Abs.,  v01. 48, 1949, p. 2-]00. :~' ":"i I action,  tlle ~:ati0 of cous in  lption: of  CO to H :  in 'oper- ~mixtures 0f  CO a n ~  N :  i s  unh/vorable :  : . . . .  : :-  

ties 0f  t h e  0il obtained, t h e  compesi t ion o f  the  : feed  1903. FU~.~SAKA,'~. Axn ToJo, T. S y n t h e s i s  of Gaso :~-~ J~r.~ K .  Gaso l ine  Synthesi 's F rom Carbon Men- C u  Ires excellent acce le ra t ing  ac t ion  on the  ac t iv i ty  ~ - ,  " ~,, ~,, .  v ,  ~,;. ~ , . , . ~ .  " ~ , , , - ~ . ,  . . . .  ~ , ,  " V I I  
o x i d e  and H y d r o g e n  a t  A'tmosplieric P r e s s u r e  LVI  • : o r  F e  cata lys t ,  and the  op t imum amount  of  CU is  dif- ~ gas, e~c., w e r  e s n m ~ a n z  .. . .  . . . . . .  e #," . . . . . . . .  -* . . . . . . . . .  ? . ~  H y d r o g e n .  L X  .... 
Analysis  o f  the  Synthet ic  0 i l b y  Precision D'ist Ila-' . . . . .  f e l ~ n t : f o r  ca ta lys ts  of  d i f ferent  C0mpositions. When :  1900; Mt~m~T.':.: Y.. NAK~XO,~WA, M.~ T,~s~lno, E.. Axn : Desu l fu r iz ing  A b i l i t y  of  V a r m u s  Metal  Hydro~f~os. : 
t ion Jour.  Soc. Chem.  I n d  (Ja~an~ vol 44 1 9 ~  * x~.~u~:and alkal i  a r e  added  ~the 0pt lnmm amoun t  of U.~S,~[~m~ T Synthesis  Of Benz ine  F r o m  Carbon Jour .  Soc, Chem:  I n d .  ( J a p a n ) , v o L  4% l ~ - ~ , p p . ~ u -  - 
suppl, binding pp. 2,0-272 C h e m  Abs., vol 44. 1950 C u i s  about  10%~ Cu has  no effect on the  durab i l i ty  : Me mxide  a n d  Hydrogen.  I -XIV.  Methods o f  Pre-  403; Clue m. Abs. ,  vol.  43, !949, p. 2401. 

• p. 7509. = , :or ~ 'e catalysts .  : The  composit ion of the  feed  g a s  h a s  pa r ing  I ron  Cata lys ts .  flout'. Soc. Chum, Ind .  To  remove t h e  O r g a n i c  S in  wa te r  g a s  t h e  m i x t u r e s  
: : *Analytical d is t i l la t ions  over a P0dbieinial '  c o l u m n  ~ no  effect  on the  op t imum a m o u n t  of  Cu. The  a m o u n t  . (3"apan),  vol. 46, 1943, pp. 52-6S ; Chem. Abs., vol. 43, o f  hydroxides  o f '  Fe ,  Ni,  C6~ Cu~ ~ln, o r  Cd w i t h  i 

were  carr ied out  on the  ~ a s o l i n e f r a ~ O - -  ~ - ~ , - ^ ~  ,.- :-:o~: ~u  has  no  effect on the  opt imum react ion t e m p e r a -  1949, p. 2400: k iese lguhr  were  v e r y  effective. To r e m o v e  the  o r -  ; 
• s0rpt ion on ac t iva ted  C)~ naphdla  f~ . ac t i o~v~{~-~ .~  t - a r e .  The  effect  of  a lka l i  on t h e  Fe  Catah~t  i s n o t  . ~ : :  I n t h e  m'e~ara t ion of Fe  c a t a l w t s : } h e  effect of the  . g e n i e  S in w a t e r  g a s  by  t r ans fo rming  in to  H-.S mix~ I 

- . ' • • • * . . g~ -  a l i e e [ eu  ov the  amount  of  Cu " ~ ; - : " ' " " ~ " : : • - - : k ~m~hr 'were"  a ted naphtha f r ac t ion  and tile C¢-H, l~ortion Of e • , present.  . . . . .  rec ip l ta tm ~ me ,  bed nnd  t e m p e r a t n r e  the  metlmd of t r e e s  o f - A l ( 0 H ) ~  M ~ ( O H ) . ,  and iese 
la t ter ,  a l l  dertved f rom the product  obtained a t  o45*,  897. ~II:I~.}TA. Y:, ]:0SHIoK.4.; y. ,  0 J I  0 ~ N n  SArr0 - wash ing  the  precipi ta te  the  concenn 'anon  a t  the  thne  effect ive.  • • ; 
250° f rom a syn thes i s :gas  Of approximate ly  equal p a r t s  : and  ~ n t n e s i s :  o f ;  B e n z i n e  F r o m  Carbo'u ~10noxide • ~: of precipi ta t ion,  the  qu~lity and  pre l iminai 'y  t r e a t m e n t  : 1904. T.~n,~.~L, K.: T,~TSVXL Y., KAS.~r. K., ~ - ~  T .*xz :  
of  CO and H~- w i t h  an F e  ca ta lys t  eontaini~l* Cu ~5 **n " = ydrogen:  L X I .  :ReAct l6n  T e m p e r a t u r e ,  and . ' : of kieselgub~: t h e  p u r i t y  of  r e a g e u t s  t he  a m o u n t  :of : o,~.~r Y S y n t h e s i s  of  Benzine F r o m  Carbon  k l o n -  

: . .  . , . J ~ ~o • c t o n ' f r 0 m t h e  ~ !  , i -  : ' : :  "~ / : h : :  s stu " : :  , . " " g , 2- :  S o c  C . • ( p ) . . . .  P P . -  - - ;  
on obramea  a t  210°-~12 ° f rom~l  p a r t  C0  and  o of  H " : :  ~ u r a b t l i t y  of  F e  ca ta lys t s  on  the  eom-,osid^n F ~ .  '~:# kiese]guhr  125 and Ir~CO~ 2 p a r t s  bY we igh t  w a s  use(~ ' - Chem k b s  vol 43 1949 p 2401 . 

w x t h . a  Co.ca_t~lyst contaim.ng CU ! 0, Th  5 ,  U 2.5, C u  : l~In : kmse]guhr  : H~B0, : K.-G0,=lO0 : 25 : 2 :  :;~1 :" ' w i t h  a ga  s ln ix ture  o f  c o  : H . . = I :  1 a t : - o 3  • T h e r e - F r a c t i o n a l  d i s t i l l a t i on  of 'oil Synthesized w i t h  l~e  
. ~ e s e ~ g u n r  ~:~o7~: The C, an d C, f rac t ions  each:c0n-  xzo :" $ : y, wbere  $ = 0  o r  20  a n d  y = l  2, 8 Or 4 in  :~!i!~ sui ts  s b o w :  (a )  I t  is  des i rable  in  t he  prec , ln ta tmn .... : ca ta lys t  c o n f i r m e d  that=: t h e  synthet ic  o i l  e o n ~ s t s  

• : : [ame_a ~ne ~onou.'mg y¢ by volume o f  n - a n d  is0-hydr0-  :~ powuered  form,  a n d  $ = 2 0  a n d  y = 4  in tab le t  f o r m  :t>}~[ tha t  a lka l i  should be hdded as  quickly a s  possible w i t h  ~:mainly Of a l ipha t i e  hydrocarbons  and  does n o t  contain:  : 
oco~r,~ons, respect lveiy  ~asol ine  froln Fe  ca ta lys t  61.8, ~ . ;usea~n. theFlscher  Synthes is  w i t h a  gas  m i x t u r e  ( C O  ~c; | :  !:  su f f i c ien t  a g i t a t i o n  aud the  t i m e  of  add ing  kiese lguhr  " t he  a romat ic  hyd roca rbons .  ~:: : 
.~.~;~; ; ~ o ,  " ~ ;  naphtha  f rac t ion  f r o m  F e  c a t a l y s t  x~,_=x:~) a t  2 0 0 ° - 2 7 0 e - w a s  Studied. T h e  op t imum :':~'~1 ;: has  no m a r k e d  effecu ( b ) t h e : t e m p e r a t u r e  a t t h e  thne : : i 9 0 5  :K00AMA S"  ~IUI~ATA Y 2kND HARA,:I:  Gasol ine  . 

. . . . .  a[v~'t ~6~-~, ~ ,  ~ .~ ,anyuroge_nated oi l  f r o m  Fe  eat-  ; va~ue o~ ~ s z  to 4 ~vhen m-----0 or  20, respect ively  re- ~ . ~ ;  of p rec ip i ta t ion  has  l i t t le  influence ( c ) w a s l i i n g  the  : Synthes i s  F r 0 ~ i  Carbon  Monox ide  and:, . :~ydr0gen. ~L 
. ~ ~ .-, v~.~; ~.o, : :~v._;  n a p n m a  zrac tmn f rom Go ~ . . . . . .  ~ : ~ ,  ~ - e  r eac~mn tempera ture ,  and  aft increas~ ':::~i~ ::~ • nrec in i ta te  r ~ u i r e s  ~n-ecial c a r e  b u t  less  than  wi th  • L X X I  Ac t iv i ty  a n d  Deact ivat iou of  I r 0 n  Ca ta ly s t s  

: : ca ta lys t  63.0,37.0; the  Same h~'drogenated 7 ° O ~ O. i n  y d imin ishes :  the  durabi l i t~  Of the ca ta l  -~* The  '~ ~ |  ~ ~ ~ - . . . .  . . . . . .  : - : - " "~ r,,. v ~ ¢ w  . . ~  ~^1  ~ a  ~o.a-" ~n" ? 
57.0 ~13 O ' :  ' C , "" ' ' ' : n r o m o t i n a  eff~-* ,¢~=r~,~ _'. ;. _ .  ": ~ .  ~2 . i~:~# :~ Co  o r  N i  ca ta lys t s .  (d) the  c o n c e n u ~ u o n  oz the  r e -  . ~our.  ~oe. ,~ ,em.  ~ n ~ .  ~ , , p ~ , ,  .,,.. ~Yl ~ ' ~ "  ~'<" 
1893 Mum~TA y ,  T,~TSU~: " y  :YA~iDA H A " :  a n d  t h e  optimum~re~c~ionl~:°~n°~mea~.te ne10w22.0~ :::~1: :: agents  haS no inarked influence, bu t  :it i s desirabl  e ' : ~ !19-120;  Chem~ :Absr~ v0 L 44, 1950 , p .  ~ ! 3 5 -  .; 

: : : .  "*S~w,~D~: Y. S y n t h e s i s  of~ Benzine F r o m  ~ - ~ - ~  by  the  addi t ion  of H B n ~empera~ure m no t  ar~ec~ea ~;::] . . . .  t h a t  the  a lka l i  solution be c0neent ra ted  and  t h e  so!u- - Oaso l i n  e wa~ : syn thes i zed  29 h r .  f r o m  C O  a n d  H= ~n:? 
- : '  M o n o x i d e .  a n d  Hydrogen  L V I I  Effect 0~S 'ome  i s  ac t ive  a t  230 o ~ 6 0 ~  ~ .  ~ e w n o l e  an  ~'e cam~ys~ ~ :~ |  t lons  of  meta l l ic  sa l t s  be r a t h e r  d i l u t e ,  (e)  t h e  q u a l -  a molecu la r  r a t i o o f  1.~1 a t2~O ° w , t h  (A)  Fe~I :2 .SV$ 

: . . . .  Added Substances on Iron=-Conner C a t a l ~ t ~  : ~'an~ : e r~ , t l v  ~ n ~ , - - ~  :~-~ j ,  , ~ - u  ~ s  uuraom~y can  De : ~ity-of the  k i e se lguhr :has  a m a r k e d  effect, and  kiesel- Cu  o r  (B)  Fe-{-zoTo , . )U-~lo-~ ~!esetgunr-  " x n e a a -  
-:: See. Chem. I n d  (3"apan), Vol.'~5 1942 ~n--557-~65" ~ e r a ~ u r ~ - - ~ a 2 e ~ Y . e n 0 o s m g : : a  lower reac t ion  tern- : ~ | : :  g~hr  previ0usly  t rea ted  Wtth ~ c i d p r o d u c e s  a ca ta lys t  : albion of  K : q O , : a n d  H~. .0 ,  increased the.  a c f l ~ r y - o £  

suppl, pp 229-232 ~ Chum Abs vol 43 ' 1 ~ 9  ~ ~ - ~ '  f . • - - ~  ~ u m u m  reaeuon  ~ e m p e r a t u r e  can be ~ '~ i  : :  : of i n f e r i o r  u u a i i t y  ~f~ Fe  :and N a . C 0 ,  n e e d  n o t  be ::' t he se  eatalys~s. ' x n e  o p u m u m  amoun~ or: ~ ,  w ~ s  
: ~:" ' " ']~ffect :of o r "an i  ~ ~'~:-' . . . .  ~-~'~ " :  ? ~ : '  *'" ~ . o ~ , . .  Ion:even more  whe  n t h e  ca ta lys t  is  used in the  f o r m  ~ | ~ :  esnecial lv uure  (g) '  5~15% excess  o f ' t h e  p rec ip i t a t ing  - 1% :f0r ( A ) a n d 2 %  f o r  ( B L  : > : 

: :  ~ - c a t a l y s t s  ~ . ~  ~ ' ~  ~ u ~ e r e 0 m p ° u n ? s  on ~ ' e - - ~ .  uz:mvxe~s .teen when  used  in powdered form,  probably : ~ : '  r £  . . . .  : C , , l d  i,o used e b b : i t  i s  necessa*T tha t  t h e  1906 ~ I m ~  : Y Gasol ine  Srn thes i s  F r o m  Carbon  
- - - - -  . . . -  . . . . . . . .  , v i m  ~ e  caialys£s the  re- vecause  oz the  r i se  in" : ' ~: ":; ~ = ~  ~"~" ~ ' " " '  " • ' . . . .  " " su l t s .  ~vere a s .  fonnw~-  ~ ~r,~ ,~ ,~,~n ~- z r , ~  . ~ . . . .  __  t empera tu re  of  t h e  c a t a l y s t  i ~ | ~  alka14no nromoter  be  Uniformly  suread~over  the  sur-  Monoxide a n d  H y d r o g e n .  LX~X:H. Compomtion 

- : K~C0,  and KNO,  accelera~e~ ~ e ~ " a ' c ~ , ~ ' ~ . ~ ' , ~ ' ~ - ~ -  ' :~ ayer" : m e  lower  . t h e . a c t i v i t y  of the  e a t a l v s t  t h e  ~ |  facc2-~-~h2~ta ivs t~  . . . . .  : . . . . . . .  . . . .  of  C a s e s  a n d  Flow:".Velocity. ; 3"our.. S o c :  Chem.  
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OF FISG-'~ER='~ROPSC, ~ S ~ - - Z E S I S  AND REL.~TED PROCESSES 

Ind .  ( J a p a n ) ,  194~. vol. ~0, p p  120-12i ; Chem. Abs. 
~m. ~4, lV50, p. 9135, ! 1908. Kon~.~r~, S., T s u . ~ o ~  S., Ah'n ~'~'jZrA T Reaction J o u r  Chem Sac J a p a n  ind. cbem. sec. 

F i s che rP roces s~ : I apan .  Jou r  Fue l  Sac. J a p a n ' v o l  vol 51 1948 pp o3-o4~ ~ e m  A~os. vol.  44,'1950, I n  the  synthesis of  gasol ine w i th  Fe  catalysts  car-  i ': 
bides and f ree  C were  formed by the  act ivat ion of  18, 1939, p. a7. ' : p .  9 1 3 5 ~  ' " " : o 

CO. The use of a gas mix tu re  wi th  a h igh  H.~ content a t  Cbinchou. Both plants  a re  of a s imi la r  capacity-.- I with a catalyst  of  F e + C u  - 5 .  k ieselguhr  1_5-}-K,C0,~ 

prevented this and the  velocity of gas flow could be T w o  synthetic-gas01ine plants  of the  F i sche r  proeess" ! With H..: CO ra t ios  in the r a w  gas  of  1=1 -.O or - . ,  
a re  being hast i ly  constructed b~ t h e  Mitsui  Mining Co :i: oil yields a re  61, 57. or  50 gin. per  m . ,  res2~ectively, with 

increased,  a t  Milks and by the  Manchu': inn Synthet ic  Fuel Co: Y ~L.:'C0 consumption ratiosofO.7,1.O, o r  1.4respectivel~ 

1906a. MVnA~A, Y.. ~IATSUMOTO E. A~D HOSHIN0 S. 30,00O tons of  syn the t i c  gasoline per  y r  - - a n d  it  is ; a t  10 kg  per  cm : pressure  and 1O* U n d e r  s imilar  
Gasoline Synthesis F rom Carbon 'Monoxide and ~tv- reported tha t  they  a r e  near ly  completed i lecently the . . . . .  :':± rl . . . . .  : , , . , ^ : . ~  : . ,  ~ r~ ,~  ,-, - " 
drogen. L X X I I L  Action of  Carbon Monoxide on Hokkaid5 Arf i fe ia l  Pe t ro leum (~, w , ~ : ~ ,  . . . . . .  :I .eonmuous t , c  ,uu , t ,u , ,  u , ,  . . . . .  O.- ( C O : H : = I : I )  de- 
I r o n  Catalysts. Jour.  Chem. Sac. Japan ,  ind. chem. cooperation with the  I m - e r i ~ ,  rT.:.'~ ~::'~: Z::.an~snea m " | creases tbe oil yield but  5% CO. does not. A determi- 
see., vol. 53, 1950, pp. 295-300 Chem• Abs ,  vol. 46; a capttal  of 70 million " r h , ~ , , ,  . . . . . . . .  " • ,  ?th [ nation of N ( C O - H  1 '~) up t o 3 3 4 %  does not affect  1952, p. 11,632. . yen . . . .  , , , - -~ t u  u r  constructed ' • " " - : - -  " -  ' by thls concern will  h a v e  a ~)rodn~,~ . . . .  , . , ,  717,~. | the y~eld fox" prac t lea l  pnrpeses. 
Influence of the 9 r e t r e a t m e n t  with pure  CO On the of  synthetic 011 p e r  yr.  and ;;'ill b e ' e ~ r e e T e d ~ ' ~ e ~ ° n s  ; '  ! 191~. - - .  Gasoline Synthesis F r o m  Carbo ,  ~iou- 

ae t iv i ty  Of Fe  catalysts  was  studied. The  longer the o~ 19~0. As a semi-industr ial  test  of  the  "-~ynthesL~ ~ ' | oxide and Hydrogen  a t  Elevated Pressures .  :X. De- 
t ime  of  p re t rea tment  the  smal ler  the g a s  velocity and unae r  pressure conthmous invest igat ions a~.~ ho~,~ ~ |  pendence of the  0 i l  Yields on the  Gas  Flow. Jour.  
the  h igher  the t empera ture .  T h e  effect of pre t rea t -  c a r r m d  out by the I m p e r i a I  Fuel  Beseareh  I n s t i r , ~ ,  : : .  | Chem .~oc J a p a n  ind cbem see vol 51 I94~ p a4. 
m e a t  c a n  be enhanced by adding a l coho l .  ~ types of ~eaction: chambers  macle of  4 F e " t u b ~  ~ |  Chem. ~bs., voL 44, 1950, p.'913"5. : " " '  " "  
1906b: MVaATA, ~:. AXD H A R A .  I; Gasoline sYntbesis ~o ram. inside d iameter  and 560 m m  1 ~. o - "  ":~ ' " : w • " ' , r - "  . m m - ~ ,  . . . . . .  - - " . on~, _ tubes 3 5  ~; | W l t h  c a t a l . . r  cmRnmmg F e ~ C u  -o=}-kmselguhr 

: : F r o m  C a r b o n  Monox ide  and H y d r o g e n .  LXXIV.  - - - - . . . ~ m e  ommese  r and o10 mm. long: and 1 tube'55 :~ : 125+K-.C0~ 6~'c ,'It 10  kg. per  Ore.: an  ificrease in t h e  
~ InflUence of Wa'ter Vapor  on I ron  Cata lys ts .  ~0ur.  ram. . ins ide  d iameter  a n d  520 r a m .  "long' were con- ' flow ra te  f rom the  s tandard  Value~:4 l i te r  :(N T P.) 

Chem. Sac. Japan,  Ind.  Chem. sec., vol. 53 .1950  :~i s~ruereu and tested. The  react ion e lmmber  Was heated p e r  hr., decreases  the  yield per  uni t  vohune .nnd in- 
Pp. 335-340 :Obem.  Abs., vo l .  46, 1952 p 11 63 o ' by circulating outside the  chamber  machine  oil of high " Creases the yield per  nu'ir t ime a t 2 1 0  ° and  230", while 

flash point, heated to the  desired tempera ture .  The a decrease of  the  flow ra~e decreases. the y i eh t  per unit  
Influence of wa te r  vapor  on tl~e act ivi ty  of Fe  eat- cata lys t  nsed was  Co-Cu-Th-U-kiese lguhr .  i00:12.~:  volume only s l ight ly  "~t 190 ° and 210"• alysts  has  b e e n  studied Under var ious  conditions: 2 . ~ : "  • 

, 1.25 : 125. prepared by the  prec/pitat ion method and 1913. KOnA.M:~, S., TAltARA. H.. HO:~'00. ]~I., A.~n FUJITA, i~£oisture contained ill r eac t ine  component gases bow- 
ever  small  the quant i ty  m a y  lie ~polls the aeti~:itv of formed ill tablets. The  g a s  velocity was  100 1. per hr .  iii H. Gasoline Synthesis  From Carbon ~1onoxide a n d  
F e c a t a l y s t  sil l  a lmost  all cases, in all cases. Where  the:inside d iameter  of  the  reaction - Hydrogen a t  Elevated Pressures.  

Kona~:~ S. 8 e c  abs. 2196, 3315, 3316. 3317. tube was  25 ~nm. and  35 ram.. t he  yield of  gasoline was Used in the  Prepara t ion  of t h e  I r0n  Catalyst  and 
. v~ ce. per  Ill. an{1 7S cc. per  m2. ' as  compared  with 110 Chlorine as  a Pnisml. Jour.  Chem. Sac; Japan, ind. KODA.~[A. S. A.~'D FUJI.'~[UUA, K. Catalytic Re- co. per  1 

duction o f  Carbon Monoxide Under  Ord ina r r  Pres..  mea ts ,  but e~er~ll~dl )s~:alme.eXnP%~ "~i, 
sure.  V I L  Effect of  Alkalies on I ron -Cop ie r  Cat- case of  the 5~-mm. tube. I t  was conelnded fl int  the 

 'YStSi : abs. . . . . . . . . . . .  large:diumeter tub° is di eult.  ased 
• 907. [{om{.~L~; :S.~ .{.~D T.~s.~a.{; H. x-:ray: Investio'a:., . "e.;ult. of the'investigal:ion the capacity of the ~ 

. ~.mn o~±~ion L'~talYst Used in t he  Synthesis o f  Ga%- ~eaea°n  c!!amner was  enlarged so  as to be able to t rea t  
: ~ 'me~  ~. I r e h m i n a r y  Bep0rt  .TOur S a c  C i e m :  ÷u m. 0 ~ r a ~ T g a s  per  hr.:. A mixt~lre of  wa t e r  gas '~ 

• Inbds., ya,pan.~ ~'ol. 45. 1942, pp: 1260-1202". :Cl e r a '  a n~_~ meet}.olytic " H . - w a s  Used. t he  ave rage  organic S 
" . .  u~.~ vo~. ~2 ,  ~'~4S~ p. 60S2. : ' : " con~en~ O r wnicl} w a s  reduced t o 1  05 gnl S u e r  100 m ' :~ 

' .F resh /y  prepared ca tah .s t  e , ,  * , : ' ~ , - - . ~  : : .  . w ~ t h  a L u x m a s s e - . ~ ' a o H - c u ( o H ) ~  ( 1 0 0 . 1 0  ln~ ~'~ i 
C o  On " • . . . .  . . . . . .  ~u ~ '~ur°genan°n oz about  200~ C The tes  ~ ~- " . . . . .  - . . . .  :: , c stating of  Fe  10O, Cu 2 5  Mn:2 k iese l~- l . . . -or  ~ , ~ -  ~ ,  . t as  continued for  about  1O 
and K:CO~ 2 part~ was amorphous  ~ e ' r ' ~ , , ~  • ~ . ~ ,  ~-~ .~ ; .~ne  ~verage gasohne  yield was  ~l-S~ e r a '  l~er i, 
f o r 6  hour~ destroyed the  cata]~+~ ~ : ~ :  L' 'g- '~ 'u~° m. t x u u  CZn. per  m. '  pure  b,~e) co lnpa red  wi " ' o  " 

:duced , Fe:0,. Reduet ion  in H , a ~ ] 6 O ~ ' a ] ; o  " d%~: l~°a  C m ?  per  m :  in the smal l - sca le  experiment,  t h  120 
t!}e cataIyt ic  power an d produced aFe::  A f t e r - ; l s e i n  ~ ~:r KOD'~-~ [ x  S.,TAH-.~RA, H;.H0~G0. M..ANDFUJ-IT~ 
t n e s y n m e s i s  of gasoline a t  a65° for  ~ hnur~ ~ha ~*::~ ~ "  ~asonne  ~vnthe~i~ Froln Carbon 3rn,~av~aa ,n~  

: : h " ". . . . . . . . . . . .  .t~YSt . . . . .  ................. ,- a r i a  spinel s t ructure  wi th  la t t ice constant  ~ a  A " ~  :Hydrogen a t  E leva ted  P l ' e~ure~  X I  ~,~--~-o~ 
: IrheCa:saelYttc act.iv,.ry diminished from too 10ng use o r  C~lin the., P rep.aration of  the h 'on  Catalyst ald 

a~ too toga tempera ture ,  the X - r a y  lines cox'- ne as a Fmson.  ~'ce abs. 1913. 

• responding to sptnel  disappeared,  and new lines ap~ " Gasoline S~nthesis F r o m  Carbon .Monoxide nnd 1909. KODA~I.%S, TA~.~A.-H. .  I.~t-~L O.. AXD'Y-~IAaA, 
Peared corresponding t o  a face-centered l a t t i c e  o f  Hydrogen at: ~[oderatelv High Pressure .  ~.  Effect cons tan t  3. 6 A. These  resul ts  c a n n o t  Yet be in- 

~ terPreted~ of  the  Increase  o f  React ion Pressm.e. Jour .  Sac. 
Chem. Abs. ,  : KOD+m,, S., ~o.~oo ~i~Z ;A.xD T n . ~ A  I H Gaso : Chem] In~.^(Japen) , :vol .  50~ 1947 p 121" 

. f i n e  ~ynmesis  ~'rom Carbon Monoxide and: ]Krdro" : { '  *~* '  ~ '  .~uSu, p. 9135. : ' . . : 
: :. :gen:a t  Elevated:Pressures  X I I  C a t a l y s t  C a r r i e r  " :In gasoline synthes s a t  :mode ra t e ly  h i g h  pressure ii 
: Sve:abs.  1 8 1 4 .  : " : '  . : " w , t h  F e  Catalysts the  m a x i n m m  yield of  oil w a s  ob- 

: : / : "  : : K 0 0 ~ . ~ i  S ,  M~TSW~Vn~ S X,~0i~-D5 ' ~  "ph~ ~ ta ined  a t  15 kg. p e r  e r a ;  w / t h  an  increase  of pressure !~.~ 
tcochemicai I n v e s t i g a t i o n s  ~n "~ Gasoline 'oZ:+~ ".~- " m e  amount  of K:C0~ added  m u s t  be i n c r e a s e d ;  : 

:i i Various promoters  were  tried. The  0pttmuin c b n -  
~. "'_ K a n t ,  S . ,  MATSU.~A~A, S., A~'D ~ m A x ~ ,  K ditlons were  found With a n  Fe  ca ta lys t  wi th  Cu 25, 
.Physieoehemical I n v e s t i g a t i o n s  on C0al Synthes is .  Mg 5, kieselguhr ~ and K_~CO~ 6%. A t  a p ressure  of  
I V . . "  Velocity of Adsorbing Hydrogen b y .  Cobalt. 10 kg./cm." and 210" wi th  a molecular  ra t io  of  CO : H.- .~ "" ~ e d a b s .  2197. : : 

• of 1 : 1  yield of Oil was  111 g~a; pe r  m. '  - 
'~'SI' ~" .Kp~.~x~_, S., l~Inm~r~, y . ,  ~ ' D  H ~  I .  Gasoline . . . . . . . . .  1911. K e n k ~ a .  S., T ~ a ~ ,  H.,  N ~ ' ~ v a S ~ z ,  T ,  a~'n ~¢: 
r. ynClles~s From C a r b o n  Monoxide and  Hydrogen.  ~o~6o  M. Gasoline Synthesis F r o m  Carbon Man- 
, ',...r_~xxi. Activity and Deact iva t ion  of  I ron  Catalysts.  b r i de  and Hydrogen ~ a t  Elevated  P r e s s u r e s .  I X .  ':~"~i " ' a S d a b s .  19o5. 
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kieselgmbr. 125; B~BO~. 20; K~C0~, 3%. Increase  in  
t e m p e r a t u r e  resul ted in a decrease in CH, format ion  
and  a decrease  in  reac t ion  velocity. The  Imaxlmum 
yie ld  of  gasoline w a s  reached a t  250 °, whi le  the yield 
o f  C, hydrocarbons  inc reased  up to 270 ° and remained  
v i r tua l ly  cons tant  above  this  t ampera ture .  Operation 
a t  251°-253 ° wi th  ~:arying space velocities indicated 
t h a t  a space veloci ty  of  150-200 represents  the  op- 
t i m u m  for  C, hydroca rbon  production.  
1916. Kon .~A,  S ,  T.~m-~.~A. K .  ~ISHIMA, A., F~JIT.%, 

K . ,  A .~D Y - ' . S U D A ,  M .  Synthesis of  Gaseous Hydro-  
carbons F r o m  Carbon Menoxide and Hydrogen.  I I I .  
Influence of Copper,  Manganese,  Potass ium C a r -  
bonate  and Boric  Acid on I ron  Catalysts .  IV.  In-  
fluence of t he  T e m p e r a t u r e  of the Synthesis  on Var i -  

o u s  Promoters  in t h e  Catalyst .  Jour.  Sue  Chem. 
ind.  ( J apan ) ,  vol. 46, 1943, pp. 69-77; Chem; Abs., 
v o L  43, 1949, p. 2398. 
K:C0~ gl.eatly h icrensed the  mean  molecular  weight  

of  th  e product, as  did: Cu t o  a lesser degree. The  
effect  of adding H~BOa and Mn was  the  reverse.  How-  
ever ,  the  effect of  t hese  substances on the  produetien 
of gnsol (mix tu re  of  C.-H~ C~H~ and C~H~o) was  no t  
v e r y  marked,  so t h a t  i t  was  not possible to i m p r o v e  
the  production of  g a s o l  by  the  addit ion of  these sub- 
s tances  a lone .  On the  contra~T, the  elevation 0 f t h e  

XI .  Alkalies t empera tu re s  of the  synthesis  had  a remarkable  effect , 
in inereas ing  the yield of  gasoL Of the  var ious  cat-  
a lys t s  used 1OO Fe-~-12~ kieselguhr  gave  the  best  re- 

: ebenl, see., wd. 51. 1948 pp. 24-25 ; Chemk Abs., vol. sults ,  yielding a p roduc t  containing 78% gasol, 
: 1950, p. 9135. ' a l though this ca t a lys t  had  less power  of causing CO 

a n d  H.. to react .  . To Conduct t he  re lc t io  witl~ a c '~talrst  containing 
F e t C h  o.~-~k o-ol ,  it "I°5~ ~e "~n I ~ ' ~ .  . . . . . . .  .1 1917 Kon~.~[~ S TAn~..'~f~. K ~'~ISHI~. A F U J I T A  

210 ° with t "a~ l ' l t io C0 H ~ 1 "  1 Xa CO i s  th^ ' " ~ - "  ~ .  A~D ~ASUDA ~ S~ntbesis of Gaseous Hvdro-  
preeipitat n g ' a g e n t  nnd addition o f  6 ~ ' c  K : C O ,  to the ' carbons F r o m  Carbon  Monoxide. and Hydr0geu.  : V. : 

c a t a l y s t  i s  necessary  C1 in large amoun t s  l ower s  : Influence o f  Po ta s s inm Carbonhte  on I r0n  Catalys t  
t h e  ~ieid . : : : :: . : ' V I . .  Influence of  Boric  Acid on the I r a  I Catalysts  
i91~ ~ S - -- ; " : ~  : :  : .  :..: . Jour See Chem.  Ind .  ( f fapon) ,v0l  4 6  1943 4 0 4 -  • ' • 

, anne ~ynmes l s  F rom t 'arnon ~onox lue  ana  Hydro-  .~dditi0n Of K C0~ increa " - -  " " 
gen a t  E leva ted  Pressures.  X I I :  c a t a l y s t  Ca~.r e r . -  : : sea ~ne m e a n  m o l e c u m r  

Jour, Chem. SoC Japo ind chenl see .  vol 51 ~rhe2ghotl?:athen hoYdr0carb°ns produced and dee, eased 
' 194S, pp 25-20. Chem. Abs..  vol. 44, 1950, 1~ -91'36 ' • " C I ~  whi l e  the  addi t ion of H,BO~ 

decreased the m e a n  molecular  weight.  : 
: In the synthesis  a t  210 °. and 10 kg. pe r  cm.: seve~:al 19i8. K e n ~ ,  S., T . ~ x  K. TXr~ZAWA , T., Fu~T.% : 

:carriers (1~5% Of the  Fe)  a r e  subst i tuted f o r  kiesel- 
: :guhr w i t h  different  mnounts o f  alkaline: salt.  The  K.,  T F ~ . %  T.; ITO, Hi, AND YOKO.~fAKU, Y. Synthesis 

.oil yields decrease  ill the Order:  kao l i n>ac t i ve  : of  Gaseous Hydrocarbons  F rom Carbon-Monoxide . 
ea r th>ac id  ea r th>ben ton i t e ,  thcir  n inx imum yields a n d  Hydrogen . .  V I I .  Effect o f  Tempera tu re  on 

-:: "being 70, 50, 40 and 25gin .  p e r  m 2  respect ively,  with :,- Synthesis  W i t h  Cobal t  Catalysts• Jour .  Sac. Chem. 
: , 6, S and 6% K:CO~, respectively. =As much  as 90 Ind .  ( J a p a n ) ,  vol :4S,  1945, pp. 3-S;  Chem Abs., vol. ~: 

: i g m .  per m ' o i l  Can be 0btai~ ed by ~he mos t  favorable  : '43, 1949, p. 2398. :: 
:composition: (Fe-}-Cu 25+kaol in  150-~-K:C0~.4%} : : Hydrocarbons  w e r e  p repared  f r o m  a 1 ' :2  mix tm 'e  

' :: : K o , . ~  S. T~H~n•~. H '  N k X ~ - ~ S H ~  T..~.~n of  C O  and H-. bY ..means Of Co, 100 ; Cu, 12.5, ThO..; 2•5 ; 
: "=: Ho~oo, M; ' Gasoline Synthesis F r o m  Carbon 'Mon- '  : : t ~ u ~  1.-o ; and  d ia tomaceous  ea r th  125 par t s  a renc- .. 

:-~, ox ide  and : H y d r 0 g e n  a t  E leva ted  P r e s s u r e s  I X  t ion t empera tu re  of  180°-290 °, and a period Of o p e r a - :  
:m: Influence:of t h e  Comi~0~ition Of the  ~uW Ga~ ~ +~:~: t ion of: 24 hr:! T e m p e r a t u r e  elevation increased the  
:~.~ Reaction: R e o  abs 191 i  . :  : y ie ld  of the lows r hydrocarbons  bu t  d id  no t  increase• : 
::;',~';~ : :  ~. . . . .  .~ Y~" , " , ,  : ~  ~ i :  the  re la t ive  yleld of :CH,  ::as :was the  oase: with t h e : F e  • 

: o--"  " ~ - -  ~ " ~  ~'~ - - -~ ' oon .~on- t ion of  t empera tu re  c~iused d r emarkab le  increase, in '  
~ :  ~ ~e ann x~y~rogen a~ ~ e v a ~ e u  ~ressures .  ~ the  ~ield of  CH~ but  f r o ~  ther ,~, ,1  

:~i:'Dependence of  tbe  0 i i  Yields o n  the  G a s  Flow " - : _ - '  'z  _ ..~ ts of  t he . e  e-xpert- 
~ ' E e e  h ~n~o • : m e n t s  i~ was  ooservea otnerwise,  a l tnough an  increase 
[~:~.~ aDS. * r ~ - .  - : : : :  : : - ;in t h e  relat ive yield Of the  gaseous hydrocarbons  (CH~, : i 

~o .  ~.on~.~A, S., T ~ . ~ . ~ ,  K., OsB~,~.% . T., ~ D  gnso1) was  noticeable: In  short,  i t  m a y  be impossible  
-~:.:: = FU0ZT~, K .  Synthesis  o f  Gaseous Hydrocarbons  to produce  the  gasol  w i thou t  the  o ther  components by  
! ' [ = r "  From Carbon ~onox ide  and  Hydrogen .  :I. :Effect e l eva t i ng  the  t empera tu re :  I n  these experiments,  t he  

4 of Ra te  of F low of the  S ta r t ing  Gases  W i t h  the I r o n  m a x i m u m  yield: of  ~ gasoL was  IS.9 1. pe r  m 2  a t  270 °. : 
-Catalyst. Your. Sac. Chem. I n d .  ( J a p a n ) ,  vol. 44; In  c o m p a r i n g  Co and  Fe  cata lys ts ,  the  difference is  

~: suppL binding. /941  pp. 272-274, 274-275;  C h e m .  expla ined by evapora t ion  o f  hydroearbons  f rom the  
, Abs., vel. 44 . . s u r f ace  Of th e c a t a l y s t  and a decrease  in adsorbed " 1950. p. 7507. 

: ~ ' I "  : H a t o m s :  . : ". . . . .  . ~ " : ~: n order : to  synthesize  predominant ly  C ,  h y d r o c a r -  
:{'b0ns, a synthesis  gas c01ilp0sed of  equal  ~a r t s  o f  CO i919. ~ Synthesis:  of  G a s e o u s  Hydroca rbons  : 
:~.: ~ahd H ,  was  pUssed :~ 299° over an  a t  tempera tures  va ry ing  f rmn242  ° -  F r o m  Carbon 5 I o n o x i d e  nnd H y d r o g e n .  V I I I .  

F e :  Catalyst containing Cu ,  25;  Mn, 2;  Ef fec t  9f  Composition of : the  SYnthesis Gas on I r o n  ~:- - 

~ ~i ~, - A  : : . : '~::  ~ ,  ,~' ~'~- :~ - :  ~.~ ~ ~=.:;--::=' : ~ ' ~ - ~ g ~ : ~ = ~ - ~  ~ ~ : - : : '~ 

• ] 



Catalysts.  Your. Soc. Chem. Ind.  ( Japan) ,  no1. 1929. ~ Synthesis Of Gaseous Hydrocarbons 
48, 1945, pp. 3-8 ; Chem. Abs., eel• 43, 1949, p.  ")-398. F r o m  Carbon Monoxide and  Hydrogen. XIV.  El- 
Cata lys ts  Of Fe, 100 ; Cu, 25 ; diatomaceous earth, feet  of  Various Carriers  and  Promoters.  Your. Soc. 

125, and K, CO=, 2 par ts  was used a t  270 = over a period Chem. Ind.  (Japan) ,  voL 4S, 1945, pp: 3-8 ;  Chem. 
of 6 hr.  For  the gasol synthesis the optimum CO : H.~ Abs., voL 43, 1949, p. 2399. 

Effect  of  whi te  clay and  act ive  C as  car r ie rs  for ~: .ratio is  ~0-60: 50-40. For  the least  C tL  production I 
m e  ra t io  is  1 : 1 .  For maximum gasol production F e + 2 5 %  C u + 2 %  I with  leas t  CH, the ratio is  1 :  1.5. In  view of the life creased the  yield ofK=C0'hydrocarbonsWaS studied.and'WhitedecreasedClay thein" :i ~ | 
of catalyst  the optimum rat io  is  1 : 1.5. r eac t iv i ty  of H:. Ac t ive  C increased the  reactivity, i :| 
1920. - - .  Synthesis of GaseoUs Hydrocarbous The effect of K=C0~ on the fol lowing cata lys ts  were ! / |  

F rom Carbon Monoxide a n d  Hydrogen• IX.  Effect s tudied  : F e + 2 5 %  Cu~250% whi te  clay, F e + 2 5 %  Cu i ! 
of Addi t ion of Diatomaceous Ear th  on Iron Catalysts• -~125~  acthve C, and F e + 2 5 %  Cu+125% Japanese / 
Jour.  Soc• Chem. Ind• (Japan) ,  vol. 48, 1945, pp. acid clay. H:C0= increased the  yield of ht~her hydro- ; ~  

carbons, decreased the reac t iv i ty  of H~, and increased 

K0nAMA, S., TARA.~t~, K., ~IISHIXeA, A., FUJrrA, TO determine t he  bes t  composition o f  F e  c a t a l y s t s  
:K., .~xv Y~s~n~, M. Synthesis of Gaseous Hydro -  to  be used in medinm-pressure p e t r o l e u m  syn thes i s ,  
carbons F rom Carbon Monoxide and Hydrogen.  I I I .  the  effect of v a r y i n g  anmunts  of  K:CO~, H~BO~, Cu 
Inf luence of  Copper, Manganese, Po tass ium Car- and  kieselguhr was  s tudied.  The a d d i t i o n  of ]~BO= 
honate  and Boric  Ac id  on Iron Carny]sis. IV. lowers  t h e  ac t iv i ty  of  F e  catalyst .  T h e  optimum 
Influence o f  the Temperature  of the Synthesis  on a m o u n t  of a lka l i  i s  4---5 par t s  when no  ~ 0 ~  Is used. 
Various Promoters  in  the  Cataylst.  ~ee abe. 1916. :In t h i s  case, however, r a te  of oi l  p roduc t ion  changes 

P[0nAMA. S•, TARA]~[A, K., MISIII]I[A, A., ~ZTA, 
]~., AND ~'AS~DA, ~I• Synthesis of Gaseous Hydro- 
carbons :From Carbon Monoxide and Hydrogen. V. 

- ve ry  sharply wi th  the  a lka l i  content  Of the  catalyst.  
A ca ta lys t  conta ining 4 par ts  K=CO= n n d  a cata lys t  
conta in ing  n o EGBO= have  h igh  a c t i v i t i e s  even a t  

Influence of P0 tass ium Carbonate off Iron Catalyst.  
VI: Influence o f  Boric  Acid  on t h e  I r0n  Catalysts.  

3-8 ; Chem. Abs., vol. 43, 1949, p. 239S• I~.0DA~A, S., ~IATSUM1;RA. S., YOSHI~f0RL K., 
Catalysts  of Fe 100+Cu  25 par t s  was nsed with C0 the unsa tu ra t ed  content of the  gasol• ~ISHIBA'k'AS]tI, Y•,  ~ADOTA, N.,  .~..~'D I~VAM~IL~, B• 

Physicocl~emieal Studies  on Gasoline Synthesis. 
and H= (1 : 1) a t  2T0 ° over a period of 16 hr. The 1926. ~ Synthesis of Gaseous Hydrocarbons X I I I •  XV. Influence of Potassium Carbona te  and 
addit ion of diatomaceous ear th  improves the life of F r o m  Carbon Monoxide and Hydrogen. 'XV• Sum. Boric Acid on the  Act iva ted  Adsorpt ion of Hydro- 
the ca ta lys t ;  125% diatonmceous earth is most  sui table m a r y  of  the Studies on the  Synthesis~Under Pros- gen and Carbon  Monoxide on I ron  :Catalysts .  ,gee 
for  gasol Synthesis :: : sure. Jour• Soc. Chem, Ind.  ( Japan)  eel• 4SI" 1945, abs. 2205. : • 
1921. . Syn thes i s  o f  . . . . . . . . . . .  " " ' • Gaseous Hydrocarbons pP. 3 - S  Chem. Abs., v o l  4 3 ,  1949, p. 2399~ : :; 1927: Konk~iA;" S.,-TA~ARA, H•• FUKUSHZMA, !•,IAW 0, 

From Carbon Monoxide and Hydrogen. : X• Effect of Wi th  Fe  catalysts pressure increases the l i fe  of hi., Ko.~.~zAwA, S . . . ~ n  K ~ V ~ A •  K ,  Hydrocarbon 
Various Carriers  on the I ron  Catalysts. Jour.  Soc• cat~|yst ,  and increases ~he to ta l  ra te  of reaction ; the Synthesis  F rom Carbon Monoxide and IS~vdrogen 
Chem. Ind.  (JaDan), vol. 4S, 1 9 4 5 ,  pp. 3-S;  Chem. Yield of gasol approaches 30 1. per m. ~ Increase  in under  Medium Pressure:  II .  Character is t ics  of 
Abs., vol. 43, 1949. p. 239S. the gasol  Yield is not a t t a inab le  by gTeater elevation Hydrocarbon Synthes is  under Medium Pressures 

reactivity. 
iysts were 

lay, F e + 2 5 %  Cu : 
~-125% Japanese S e e  nbs. 1917. 
of h igher  hydro- ~ I~.ov ~ A ,  

~t=, and increased | l~zs FIIBA ~AS]t 
' b l Ph.~ sloe( bemi~ 
IS Hydrocarbons ::.. | XE L 2 :V. : 
gen. 'XV• Sum. ~-::'~| Boric A id o~ 
e s i s U n d e r  Pros- ! : |  gen and Cart  
n) ,  eel. 481" 1945, :~ | : abs 220L 

ases the l i fe  of hi  Ko.~ .~ZA~ 
of reac t ion;  the : ' : |  Syr thes!s Fr. 

m. = Increase  in :: | uric er Iediu 
~ea te r  elevation '?:: | B y  lroc." rbon 
ernture is  27~ ° -  : |  Wi':h a~l I ron 
~paratively corn- ::'~:| .Tour. Soc Ci 
t h e  tendency to i~i| 1263-1271; C1 
lo~e r h y d r o c a r - ~ I  PetroieUm sy 
e o an increase ~.i under a pressu 
nterpreted to be !~Y~|. ular mixture ~ol 
SvntileslS under # ~ . } a  ~.- 

" ~ ." ~ g "  "}~" - K . C O = = 1 0 0  :2r. 

l o w e r  temperatures,  w i th  rates of  o i l  p roduct ion  o f  
I 16  gin. per mJ  and  84 gin• per  m.  ~, respectively,  a t  
220°• The opt imum amounts  of Cu and .  kieselguhr 
to  be added are 25 pa r t s  and 50--125 p a r t s ,  respecti~'ely. 

"ITODA~fA, S•, TARA~:Ar K, To'~.~Z-%%V--%, T•, FUJIT.% 
K., TEJIMA, T., ITO, S., AND YOKOMAI~U, Y• Synthesis 
of  Gaseous Hydrocarbons  From Carbon  Monoxide 
and  Hydrogen. VI I .  Effect of Tempera tu re  .on 

: Synthesis  wi th  Cobal t  Catalysts.  8e~  abs. 1918./~: 
Synthes is  of Gaseous  :HydrocarbonS ~ 

F rom Carbon Monoxide and Hydrogen .  VI I i .  E l - *  
feet  of Composition o f  the  Syn thes i s  Ga s on I r 0 n  
Catalysts.  S e e  abs. 1919. . : 

• Synthes is  of Gaseous  ~r~vdrocarbons 
F rom Carbon Monoxide and Hydrogen .  IX. Effect 

Catalysts  of F e  100, Cu 25, and Ic.=C0= 2 par ts  was of temperature .  The opt imum temperature  is  27~ o- W i t h  an Iron Cata lys t .  Durabi l i ty  of the  Catalyst. of Addi t ion of Diatomaceous E a r t h  on I r o n  Cata lys ts .  
used with.CO and H.. (1 : 1.5). VTith active C, Muratu  , 3.-o0 °. T h e  effect of pressure is  eom Chem.. Ind.  (Japan) .  vol. 45.  1942, pp. See abs. 1920. 
reported m a t  hardly any oil .was produced but  the Piex.~..~a~sing the pressm-e increases Chem. Abs., v01. 43. 1949, p. 2397. .. Synthes is  o f  Gaseous  Hydrocarbons 
~i~h°~b~en~av'~h~ncre%~em tl)e volati le f.ractions~ ~orm ~'sg~ce~a~lYdr~'arbo~sas well  as lower svntbesis was carried 0 U t a t  230"-200 ° ':; F r o m  Carbon M0noxide and Hydr0gen• X .  Effec~ 

: ~,mnn~•~.^ • • _S' . .  mtu zs.very smart, b u t  i ts  . .~, ~ . • ~ ,  ant, u~.~, oeeause of a u.e~sure 0 f ' 1 0  l ' ~ / c m  = wi th  an  equim01ec- ' of  Var ious : ca r r i e r s  on t h e I r 0 n  Cata lys ts •  ~ee abs. 
. . r - - ~ l t l u n  is  unusual';  ll; is nigh in C~ and :C= 'hvdro -  in m e  reac t iv i ty  of H:. This  fact  i s  interpr "~ - ~ ~ ~ "  ~,'  .,: ~ " ~  ~ . + , ~ ¢  ,e : ~ = 

: . : carbons, and the degree of unsatarat ion,  i s  i t  gh: 'a pecul iar i ty  in the meclmnisnl o f  tim svnth  ~reox WVuan¢.t .~I~); -~'k~e~e~u~r ~ ' I ~ B O , : :  : . . . .  : ' ~ n t h  s i  of ~a~eous  H r d ,  ocarbons I 
• , O - ~ v o •  Japanese acid clay increases t h e  ~ield of pressure.  Therefore, gasol svuthes is  iu" wld ~, ~ e  : ~  ,~L~ on• . . : ~ .  ~-= ~-~l,,~tr ,~ ~ ~ ~ ~.~ e: ~ a~a~a  , ..,~ " ~cV " o .... I 

. gaseous hydrocarbons, 125% giv ing  maximum gavel degree of unsatura t ion is desired ~ho 'uldbec . ~ *u ~ 2 ~ ! -  -~-'~ : - ~  : '-'-'"=~-~';?-nti::u'ousl-v : ~ ro  m ~arDon ~.onox~(~e a ~  ~..x~aroge~.. :.~:% x o ~ -  I 
- 27.4 1 per m. .  - : . . . . . . . . .  ! ~ ' wi th a ca ta lys t  co l tainin= w h i t e  el--" ~ ** " '- • 6 m .  a t  smmlaru  eonuluon~/nr ,  were u~uu uu t au ~ p a r a t i v e  ~[uay oI m e  ~yn[llVSl~ u n i t e r  ~'~ormzu ~:re~- I 

~ o ., " - - or by ~ , a m ~  r..'.,-,r, , ^ ~  + • T" ,~ .=ne-carner  ~ |  - : for  t 8 0  da~YS ~d d-dtermine the durabi l i ty  o f - t h e  eat- : Su rennd  Other Pressures.  S e e  abs.  1922. : ~ " - : l  
F r0m Carbol~o~nes'Sde °~nd~iy~°Uo~e~yd~ca~°nzs ~ n y  o.r.-activ; clay to ~;.p~o~ a ~hYS~d.C~°n:;~n~n~f %%a. 'ri~:l : -  alyst~.Cat~alyst+durab~ty~n~r,SU~u:t~nd'~nsbva~ " _"'~'Z-." SYnthes i s  of G a s e o u s  Hydrocarbons  

' ' . pa ra t i r e  Study of the Synthesis" n ~ " -~y r ins ing  the temperature : i t  is  im)ossiblc  to increase ~?! : = . -exc=,,=,,~,~,.~:.%~ / ~ .  * ~ ~ ~ .~ ^~ "-= FromCar~mn:uonoxmeana~tynrogen. _~_t~. ~:ueec .... : . . . .  . . . . .  . U der .Normal Pres . . . . .  . l ~ ~t 90 m coma ne ma inminea  mr  v monu~s uy mvr~,y , . ' ~ . . . .  . . . .  
~: • sure and Other Pressures .  Jour. Soc: C h e m  Iud , ~he y*eld of gas01 w~thout also r ins ing  t h e  yield of ~ |  ~ .g~-~'/~,:~ --:-- -~-~---.^ o ~ t h -  : ~  +~,~;~..,,~;m~,= , f  : :  of Pressure .  SCc abs. 1923 . . .  . . . . .  _ . .  : . ( ~, 

( Japan) ,  vol 4S 194~ pp 3 - 8 "  Chem Ab o v~,~ ~o, w~=~ a s : i s  the case a t  o rd inary  pressure ' . . . .  : :~..~.~| " r m s m g  zne tem!)erULU~C . . . . . . . . . .  . . ' ; ~ 2 e ~ ' ? Y ' " ' :  ' . . . . .  ~ y n t h e s ] s  oz t~aseous ~yarocaroons  
1949 " ° 3 9 9  ~ , • , ~ ?.,: , , .  =o, . = . ^ . ~ • : . ,  o ~ _ " ~ ^ • ' , ~ I  the ' ca ta lys t  i s  v e r y g r e a t  even a~mgne r  r e acnon  ~ e m - :  F r o m  Carbon Monoxide and Hydrogen :  X I I L  ' E l :  : 
W~,~ ~' "~., : ~ - ~ :^A : = F r ~ - ~ - - ,  ~-,~l.~=~n;~At ~..; . ~ s ~ A ,  :T•, _ A I ~ / ~ l :  peratures,  Fe  catalysts  presumably have gTeatcr dur- " f ee t  of Temperature  a t  Constan't P ressure .  S c c  a b s •  
• ..~= , ~,~aiys~ or r e  ±uo and diatomaceous ear th  - c - - - ,  ~ .  ,~=u, lne ~yn~nesls f r o m  ~aroon .~lon- ~::!~1~ abi l i ty  than Co ca ta lys ts  under h i g h  pressure.  Uther ~ o a  i 

:L25. par~ ,oand  CO and H: ( 1 : 1 )  a t  2700-275 ° for  a oXme and  Hydrogen a t  Atmospher ic  Pressure. LVI.~::;|: . -character is t ics  Of .the medium-pressure process are " . . . .  ~ *~ " ~  . . . . . . . . . . .  drocm'bous I 
p e r m u o x  2~.  hr., pressure increase s the l i fe  of the . ~ a * y s l s  of . the  ~ynthetic O i l b y  Precision Distilla-~i~.[ . . . .  the production of wa te r  w i t h  consequent d iminut ion of : ~ ~ "  ~ ¢ v n t u e s J o  ~ ~ , ~ = [ - 2  ~ T V  "re~o,e ] 
eamlys~ ann nnproves the yield of gasol a n d  esueeiallv - don• : ~ e o  ads• 1892; . ' - - : : " ~?~'~| • ~ N  enntent  in ' the  was te  ~as and an inhreased need of ~'rom ~a~oon ~uonoxlue ann = y u r o ~ = u . .  . . . .  ." %~'-~.~ I 

: the  yield of oil  " " ' . . . .  KODA . . . . .  ~ "  ' ~ v :  . . . . . . . . . . .  ~: . . . .  ~ , • of  Various Car r i e r s  and ~-romoters. : ~;eo aos: z~zm • • . . : - . : ~A S•, ~TSU~URA'  S. TARAMA "K ANne ~.~|: " -solid narafl ins m comparison w~th the synthesis  carried ~ " I 
: 1923. ~ .  ' Synthesis :of Gaseous :Hrdr0earboas T . ,  A~'n 'Y0S~I~0RL K ; "  Ph~sicochemical R'~search;?i;:-| : : out u n d e r  atmospheric pressure. T h e :  product ion of:  . .  - - .  Synthes is  of : Gaseous:  Hydrocax%ons. [ 

F rom Carbon MonOxide and Hydrogen :XII .Effect 0 .n Gasol ine  Synthes is :  V I L "  Velocity of Adsorption '~i~] : CH~ did not  increase even  whsu the ac th ' i ty  of  Catalyst : F r o m  Carbon :Mbnoxide a n d  H y u r o g e n . . x . v .  ~U re- 
/ o f  pressure .  J o u n S o c . . C h e m : I n d .  (Yapan),vol.  4S,' : : ° f H y d r 0 g e n  b y ! r o n ! ' S o c : a b s .  2200". • .:..:~!|.,:~.wasincreaSedby:raisifigthetemperature.: : , =  : ::::::-marYoftheStud~esontbeSynthes*sUnderpressure: ] 

• : • :19~i~, pp• 3-8 ;  Chem: :~_bs:, vo1•'43, 1949, p• 2399. : . . . . .  :::: JKODA~A S MATsUMI~RA 'S TARAM~::K'Y'AI%'D0 ~ "  ~ : ' "  i928 - ' ~  H:~drdearbon Rvnthe~iS: F r o n l  Carbon'::: :: : ~ce abs. 1926 . . . . .  " :. ' " ..... . . . . .  " ' - : I  
' . On use of a catalyst  Of Fe-{-25% Cu On 125% din- " T•,'k,wn Yos~z~az ,  K. Phys ic 'ochemicalR~e~r~h o ~ ' ; ~ |  "~ ' Monoxide a n d : H y d r o g e n  Under Medium P r e s s u r e . "  : 1930. KonA~A, A.;: F tr~-A~AS~r~, W., .~L~s~m~o,  .G . ,  [ 

tomaceous ea r th  a t  5-20 kg. p e r c m • = t h e y i e i d o f g a s o l  Gasol ine  Synthesis..  V I I L  Velocity of Adsorption(¢~¢| i: . ' :  I I I .  Effect of Adding  Alkali  and: Changes !n t h e  : : := m~o,w:;~n~,~:,.~5~_~?y_.~,~-?32,~,_~2 I 
. . . .  anu m e  rate  oz reaction show maximum values  a t  15 of Hydrogen by Iron on I n f u s o r i a l  Ear th  gco abs:~'.:'?;| ' ~ : :  : : :  Reaction Temperature  on the Act iv i ty  of  Fe--cu- : . :'±'.~A~A, ~ .  r r oce s s  .L, evempm~ut. ~ tu~ . ~ z ~ u -  . 

" kg. per  am. = Wi th  the same catalyst-t-~% :K~CO, on: 220L • ' ~  : Mn-H,B0= Cata lYs ts  ~our. Soc Chem- Ind  (~'a- ! carbon Synthesis  tO 194/. B u r e a u  o f  Mines Inf .  - 
: :1=25% white c l a y  a t  5-40 kg. per cm there was no " K O D ~ A  S ~ A T  ~ ' , ~ - ' ~ `  .~ n ~ . ~ ; . ' . .  ~ -  X . . . n ~ i ~ * ~  .u - :Dan) vol 45~ 1942, pp. 1263-I2T1. Chem. Abs. y o ! .  : C i rc .  ,~93, 19ol, ~ pp. 

change l a t h e  yield o f o i l  The gasol yield and ra te  ':~ ~ ~ ~A~D Yos~z -$~-- ~ ~ Y ~ - ~ - ' - ' ( : L ~ # ~ = "  ~ . . . .  - ~ - ~ : ~  .<:'- 43 1949 p °-397 - : " ' R e p o r t  compiled f rom Yapanese documents  on the  : 
' ' Df reaction were maximum" at" 15:'kg er cm" ""  :N~o sat '  : ': • - ~ - ~ ,  ~ .  : x - n y ~ c u e a e m m a ~ . z ~ e s e a r c ~ r  ' :~ '< '  ' ' ~ ": •: / o . . . .  • "lnvesti atlon" of the  Fischer• Tropseh process Some : : . . ,~ . . . .  . . : . . . .  - • P ," m- : o n  Gasol ine.Synthesis  I X  ~ elocity Of Adsor~t ion) !~ i . : ' :~ ,  ~ Catalysts  w i t h  7-20 par t s  K..CO= and other  c m-.  g - • ' 

:~c~0ryexpianau°n0zrmeeuectofpressurewasmade. ' o f :HYdrogen  : b y ' a  Cor/inosite given above, were:compared in  m e d i u m - : :  
. ~ue optimum pressure range Was 'a roximatel = 1 ~ " . . . .  ' . . . . . . .  - . . . .  ~ " '  ' ~ :  ~'(~'~'~$ ~ : ' ' : . . . . . . .  '" ' . .~ . . . .  = . . . .  . PP y 5--20 abs.-2202 . . ~ ~ : I !~ , .~ .~ : :  Pressure petroleum synthes is  to determme the  oDt~ [ 

:: ' :Kg. per  era• wi th  a gaso l  yield of 30 1 per' m = . - -  ~ - - : '  : ~ ~l~ ' t~-< ' , ,  ~ : ~ , ~ , o ~ , ,  

: . 1924. ------- .  Synthesis : Of = Gaseous : HYdrocarbons T., ~ n  Y0SH~0R~, K• Physicoehemical  Bes 
. . . .  ~.fFrom Carbo n Monoxide and Hydrogen.~ X I H .  El-  : on Gasol ine  Synthesis• X. Adsorption Of C~ 

. -  ec~ of Temperature a t  Constaut  Pressure. J o u r .  Monoxide on Cobalt, Cobal t -Kieselguhr  and C( 
- See .  Chem. I n d "  (3aDan) vol. 48, 194"5, pp. 3-8 ;  K3eselguhr-Thor ia  Catalysts.  gee abs. 2203.  

' . "  Chore• Abs., vol• 43 1949, p. 2399 :. ' :KOnAX~A, S., MATSU~mA, S, TAnAkA, K•, ~ 
: Eidvation o£ temperature Increases the Yield of : T.,~n ¥os~z~o~u,.K. PhysieoehemicalRescar 

Gasoline Synthesis 'XII. Adsorption of C~ " 10wer hydrocarbons and therefore increases the yieid Monbx~de on Iron Ir0n-Kieselguhr,. iron-K 
: ~of°f gasol,the increasebUt increasedin theYieldSreactirity°f CH,of als0H~• occurThusbecaUSean in- " gush-Copper-Manganese. Catalysts~ See abs 

crease in gasol by the elevation of temperature with- ~'onA~fA' S•, TA]~A, ~H., TA]~IGUCWI, K• 
-~0Ut an increase in CH, cannot be expected. The opti- - s~u~=A, S.,'A~v I~AP~, K. Gasoline Synthesis ! 

Carbon i%Ionoxide and Hydrogen at Moderately 
mum temperature range for gasol synthesis is 270°-. Pressure. VI. Promoter Action: Of Various ' 3 2 0 = .  : 

: . ides :  ~ee abs. 1910. 

!" in 0f ; the resuRs are summarized as  follows. (Experi- 
.~ ~he ptlmum meat 17.) Using a co catalyst in a water-cooled c0n- ) 

q ~  ~ . ~ s l v ~ t ~  enntainin~ 7-1N ~ a r t s  ~ v e r t e r  (designed f o r  synthesis  gas  t h r o u g h p u t  of~100 :~ 
;-~ ":K~CO= gave the best yield of oil.- The rate of consump- m. per hr.)La 21wee_k ~un was carri~ou: suc~!lYj~: 
~:'- t i o -  ~e ~ ~om-ared to w .  the amount  of  sol id n~rntfin = u v e r  a rcacuon ~emperu~ure r ~ u ~  -~ . . - -~  . . . . . . .  ~ ; 

produced, and %e Of un=ura on of oil pro- 
~ duced all increased with the increase inthe amount of .. " :ent contraction of 56~2% :: 16S ml. H.-O, 86 mL of prl- 

ture was found to be 230 -259 °. :.... synthesis gas.' Correcting these results for the 15.5% 
~ "  i 9 2 9 J  . i"  Hydrocarbo n~ SYnthesis  i ~ r o m  C a r b o n  i ofi. indrts i n  t he  Synthesis gas, an  a c t u a l  eontrn~ti0n of :  

MonOxide and H y d r o g e n  Under Medium Pressure. 66.5% w a s  obtained and the  yie lds  w e r e  increased to" 
~ I V .  E~ee t  : o f  Changing  ~Alkali, B 0 r i e  Acid, and " i / 1 9 9  mL H~O, i 02  ml. 0il, a n d s  1. gasol  p e r  m. = of  p u r e 2  

Kieselguhr  •Contents on the Act iv i ty  of I ron  Cat: " w . :  1 CO synthesi  s gas. T h e  ca t a lys t  w a s  const i tuted 
~ i  • a l y s t s .  Jour .  SomChem.  Ind. (~apan) vol.  45 1942, ~ asfollows:100Co:10Cu:5-ThO=:2.SU=O,:125diato- : 
~ p p .  1263-1271; Chem• Abs., v01. 43,: 1949, pp. 2397- maceous earth. T h e  resul ts  sugges t  t h a t  commercial 

2 3 9 8 .  : i synthesis  of gasoline and hydrocarbon 0i ls  i n  a water-  

. ~ . . . . . . .  = , . ~ - - . ~  ~ . . e . ~  ~ . ~ . . . 7 .  ~. . . . . .  - ~  .. . : .: ~ ~. • ~ -~ 
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cooled c o n v e r t e r  m a y  be economically feasihle. Prep- i up  to r5300-5so 0, Temper iug  e.xperiments in a vacuum 
arat ion and purification of  synthesis gas  is deser ibed,  showthe .Ni ,C  formed above 420o-500 ° to be metastable .  
Us ing  the same e0nver ter  and an F e  ca ta lys t  (experi- : The  separat ion of C increases  v e r y  much wi th  increas.  
mdnt  18) ( a  m i x t u r e  of two catalysts  0f  different Cu ing  t empera tu re ;  probably i r i s  due to t h e  diffusion 
contents-~--100 F e :  25 Cu (12.5 Cu) : 2 Mn : 20 H , B 0 , :  equi l ibr ium of the  gases  nsed and  their  decomposition 
4 K:C0, :12~ kiesciguhr) ,  a 1-month run  was  made.  
• he  average  operat ing results compared favorably  wi th  
t h a t  using Co ca ta lys t :  

Cobalt: I r o n  
Operating time. days ................. 14 25 
Initial temp., °C . . . . . . . . . . . . . . . . . . . . .  o0o 235 
Final temp., *C-- . . . . . . . . . . . . . . . . . . . .  211 23.$ 
Synthesis gas used, m.* . . . . . . . . . . . . . .  26, 729 56,  255  
Total oil formed, I . . . . . . . . . . . . . . . . . . .  

ee p . . . .  • s y . t h e s , s  ~ . . . . . . . . . . . .  -%-~ ~,-~0~ 
co. per m. ~ useful gas . . . . . . . . . . . . .  102 86 
co. per m. ~ H.-+CO . . . . . . . . . . . . . . .  ~39 180 

193!. KoE~:Is, A., .~V WEI.~Io, R. [Format ion  of  
• Formaldehyde  F rom Wate r  Gas in the Electric Glow 

Discharge-] F e s t s c h r i f t  100-Jithr. Bestehen Tech. 
Hochschule zu  Kar l s ruhe  1925. pp. 525-530 Chem 
Zentralb.,  1926, I I  p. 2134; Chem. Abs.,, vol 21, 1927 

, :p;3834. ; ' . :" ' ' 

Trea tmen t  O f mixtures  of CO a n d  It.. b y  the glow 
c u r r e n t  leads to gaseous, liquid, and solid produets of 
Varying composition, among which H.-0, C0:. HC0 :H  
H C H 0 ,  and glycolaldehyde were identified (see abs. 
2130). In a t t empts  to determine the opt imum condi- 
tions for  t tCHO formation,  i t  was  proved that ;  wi th  a 
cur ren t  of gas, the products a re  adsorbed and adhere  
to the  walls as  a resul t  of e]ectrophoresis. T o  avoid 
the i r  enr ichment  with undesirable reaction products, 
the  wails  of the  Siemens tube were  continuously or  

products .  X- ray  pictures  show tha t  -Ni,C can have !" 
no hezagonal symmet ry  bu t  t h a t  a rhombie  s t ruc ture  
of  the  cmnpound and  hence  i t s  i somorphy wi th  Fe,C 
a n d  Co~C is ve ry  likely. 
1936. KO~I.SCHi~r~,  H .  W . ,  z ~ n  L0~XES. K. [Prep- ~: 

a ra f lon  and  T r a n ~ o r m a t i o n  of  I ron  Xitride.] 
Ztschr.  anorg.  Chem., vol. 255, 1947, pp. 73-78 ; Chem. 
Abs., vol. 43, 1949, p 2744. 
Prepara t ion  of the ni t r ides  Of Fe  by reac t ion  of  Fe 

w i t h  NHs and  the cata lyt ic  decomposition of  NHn with 
t h e  in te rmedia te  format ion  of  Fe..N. 
1937. KOHLSeH~PTTEn, V., A.~n ~XsF.Z.I, A. [Topoehem- 

ical iReaetions. Fornmt ion  of Carbon on Contact  
Substauces.] Heh-. cairn.  Ae ta ,  v o l  4 19Ol un: 
4~-76 ; Chem. Abs.,:xol. 15,  i921, p 2767 ' ~ ' "-': 
Study was  m a d e  0f the  n a t u r e  of the  C depos i t ed  

upon electrolytic films o f  Co: Ni, Fe,  and Ag and  upon 
powde'}s of  these metals  by the  react ion 2 C 0 = C + C 0 ~ ,  
a t  about  500 °. The Supporting meta l  upon which the 
ca ta ly t ic  meta ls  are  electrolyticaily deposited influences 
the  a m o u n t  of C formed,  i t  being &n'eater when the 
suppor t  is Pt,  and less when i t  i s A g  or Cu. The  na tu re  
of  the  catalyt ic  metal  de te rmines  specifically the  m e t h o d  
of  deposition and the a m o u n t  and  the  character is t ics  i: i 
o f  the  C. In  the case of smooth  Co, Ni, and Ag depo~its~ ' ~{ i 
t he  C is no t  deposited visibly upon the surface  bu t  in 

Tes t  resul ts  on t h e  influence of  the  Co a n d  d ia t0ma-  
: ceous ear th  content  on the eeacienc.'y of  gasol ine  syn- 

thesis ca ta lys ts  a re  discussed. I t  was  found  t h a t  a 
r e d u c t o n  of  the  Co and  i ts  replacement  b y  a carre-  

l. sp0ndingly la rger  quan t i ty  of d ia tomaceous  e a r t h  ex~ 
ceeding the ra t io  1 : 1 diminishes t he  yie ld  of  liquid 
products. Fur the rmore ,  wi th  a cons tant  q u a n t i t y  of 
CO and a constant  flow velocity of  the  gas, a n  increase  
of the  Co : diatomaceous ea r th  ra t io  beyond 1 : 1 up 
to 1 : 1 ~  does not improve the catalyst .  ;By the  use 
of catalysts  poorer in diatomaceous ea r th  t he  capaci ty  
of the  cata lys t  space increases by 40-60%, a s  compared  
with catalysts  now in use. 
1 9 ~ 1 . - - .  |Diesel-Fuel Mixtures F r o m  Bitumi- 

nous-Coal T a r  0i l . ]  0e l  u. Kohle Erdoe l  Teer ,  vol. 
14. 1938, pp. 1042-1049; Brennstoff-Chem., vol. 20, 
1939 p. 92; Chem. Abs,, vol. 33, 1939, p. 7989. 
By heat  p r e t r e a t m e n t  wi th  and wi thou t  pressure  

and catalyst  (abs~ 2301) mixtures  of  t a r  "oil and 
Kogasin I I  yield fuels suited for high-speed use, wi th  
desired igni tabi l i ty ,  carbonizati0n, s to rage  stability, : :  
and miscibility: character is t ics  in moto r  and  road  tests.  

:1942: ". [ Impor tance  of t h e  Fiseher-Tropseh 
Synthes is  for  the  Production of Domes t ic  D i e s e l  
Fuels. I . ]  Brennst0ff-Cbem., vol. 20, 1939, pP. 3 5 2 -  
355 ; Chore, Abs.. vol. 34, 1940, p. 7573 ' .  
Proper t ies  of Ko~asin I I  and the possibili t ies of 

motor uses, par t icu la r ly  in diesel nfixtures.  
1 9 4 3 . - - .  [ Impor tance  of the  Fischer-Tropsch 

Syntllesis fo r  the Production of Domest ic  Diesel 
:~'h~els. I I . ]  Brennstoff-Chem.~ vol. 20, 1939, ~ pp. 
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d i sadvan tages  of  synthes is  in t h e  vapo r  phasic, .~ach 
as  local ove rhea t ing  of  t h e  ca ta lys t ,  CH,  format ion,  
hydrocarbon deposition, p lugging  of  t h e  reac tors ,  men- : 
un i fo rm ut i l iza t ion  of  the  cata lys t ,  impe r fec t  cooling, 
complicated fill ing and  empty ing  of  the  r eac to r s ,  and  
l imitat ions upon t h e  reac to r  capaci ty.  T h e  process 
has  been s tudied chiefly wi th  Fe  ca t a ly s t  and  has  been 
developed to the  indus t r ia l  s t age  a n d  resu l t s  In h igher  
~ e l d s  than  ub ta ined  in the vapor  phase  w i t h  the  same 
CO conversion of up  to 175 gin. of  hydrocarbons  p e r  m 2  
C O + t ~  because of  the  suppression of  CH,  format ion.  
H~O is fo rmed  as  ~a p r i m a r y  produc t  of  t he  react ion 
upon the Fe  ca ta lys t  as  well  as  upon the  Co ca ta lys t  
and is converted to CO~ and  H~ wi th  the  CO of  the  
synthesis  gas. I t  is possible to conduct  th  e synthesis 
over  Fe  ca ta lys t  ent i re ly  by w a y  of  fo rmat ion  of 
w a t e r  und over  Go cata lys t  completely by way  of  CO~ 
formation.  I t  is therefore  Possible to obtain good 
yields with C0-r ich  gases, w a t e r  gas,  or  t~-r ich gases 
with Fe  ca ta lys t  hy  proper ly  ad jus t i ng  t he  operat ing 
conditions. I t  iS shown f o r  the  f i r s t  t i m e  t h a t  dur ing 
CO hydrogenat ion  t h e  Chain length  of  the  h igher  m01e- 
cular  weight  s a tu r a t ed  and unsann ' a t ed  ,nliphatic hy- 
drocarbons can be increased. Opera t ing  in liquid phase 
pernfits t he  conversion up to 73% of the  paraffin hy- 
drocarbons to solid paraffins, so t h a t  1 m 2 o f  CO+H= 
will  produce 152 gin. of  paraffin boiling above 320% 
of which 95 gin. a r e  formed dur ing  CO hydrogenatioi~, 
and 57 gin. l*y the  lengthening of  the  C chain. 
1 9 4 6 a . - - .  H y d r o g e n a t i o n  of  Carbon Monoxide 

in Liquid Phase .  Prec.  3d Wor ld  PetroL.Cong.,  The  
Hagme, MaY-Pune 1951. 

i1! 
; i  

periodically r insed with water .  I n  this way  it  became t he  in " " :5:~ r. . ~ - .  . . . - - ] 
nossible tn oht , ln  ~oRn , o  +~o ~ f  ~ ^ ~  ~ ¢ ,~ t e n o r  of the me ta lhe  film and appears  as  an ~{ 365-369" Chem. Abs., ~ol. 34, 1940, p. ,o l3 .  Usin ~ a finely-divided Fe  ca ta lys t  m the  f imdmed 
~lcti-on:of'the-~low d = i ~ a r ~ ;  ~ w ~ Z / ; ~  ~.:~uc~+o~.tne unw.eighable fihn when the  me ta l  is d issoh 'ed  i n  acid (t~] Mixture'~ of Kogasin I I  with bi tuminous eonl-t~] oil s ta te  cer ta in  a d v a n t a g e s  we "e obtained which w e r e  : i 
t o  77%: of the gas  t reated was recovered a~ ITCH0 In_ the  ca~e of Fe,  howexer,  the  C forms  a deep -b lack  ~ |  especially t a r  oils obtmned f r o m  c a r b o m z a n o n  proc- elam~ed to l a rge ly .mee ,  t economy r e q m r e m e n t s  for I 
T h e m a x i m u m  yield - f  ~ ¢ ~  ~ - ~  .~.~.~^A .~  . . . . . .  " .%-?-~ace uepos]c, uo a~orus  the  l a r - e s t  C deposit then : |  es~es employing offtal'e f rom within the  c o a l  cha r"e  . . . .  the Fi.~cher-Trop~eh process A d v a n t  Iges ~orer_fixed- : : 
incoming  gas contained 46% CO by volume " Calcu- -~11 F.e . .and A~;. The  C de.~. sited on Co ]s s t rongly :.i' | a n d  high-pressure hydrogenated o t i s  p r epa red  f rom bed operation include d f a s t e r  r emova l  of  react ion heat,  
luted on a bas is  of the e l e c t r e  energy c,n~,~,. ;d * ' - ~  . ~;ru.k, u l t lc ,  on -'~1 rose graPh,t ic ,  but  somewhat  more .:~| coa l  c0a l  t a r  and coal extracts  a re  disoassed De- reduction of  CH, fo rmat ion  a n d . C  deposition, r e d u c -  

: yieldwas-O ~om o f H C H O n A r k w  h ,  ~[: - ,.: : : S .  oxidizable,  on Fe  more  sooty  a n d  ~tfll m o r e " -  -'~| p e n d i n g  upon: itmition" characteri~tles 4 0 - v v %  Ko- tion of reac tor  choking and u t ,hza t ion  of  a gas space . 
: : : '  i932. KOETS;;A~'  B 7{Natu, e ' : a n d  Occurrence Of : :  ~a~lcYl~odiZable; 'and on Ag  ve ry , smal l  in a m o u n t  a n d  ~ |  :gasin : l I  cau  used  to m a k e  fuel : m i x t u r e s : o f  65-S5 Velocity 4-8  t imes  h i g h e r , .  Using l a r g e r  renctors~and: . . :  
: "  : Natura l  Pet rm~nm~ Who" o~ . ~ • ~ - . : ~ . . oxid~ze~ O n dark~ lus te r !ess  deposi ts  the  :~:~| ~::cetene no :  and equal t o ' t h e  petroleum fue l s  h~ ignit ,  s 'mal ler  Cooling: sUr faces . the  r e l a t i v e : w e  gh t of the  : 

: ~ :Each e t a ^  =~=-7]~?;:,~!r,7.mm~call~eia~i0neaipxo u x s nePos*teu visibly o n t h e  sur face ,  as  was  ti~e c a s e  . ~ | =  : sbilitv ~e~i~tdnce t o  c o k e  formation and  :c0mp]:ete- - s y n t h e s i s  f u r n a c e  a s  w e l l  as  c a p i t a l  service c h a r g e  .: 
. ~ , • ~,~an~to. t u e ~ s ~ n a ~ m n ~ ' r o ~ u c t s 0 £ u o a ! . ]  : wi.m smooth deposits Of F e ;  and  i t  is  more  easi ly : : :~|  . :ndss "of co~mbusdon. Unrefined ta r  ~ils des t r0y  the were  said to be reduced to Z~. r " 

~e-~so~%-,~m2g v o ~ ;  . . . . .  pp. 2 ,6 -2s s ;  Cbem. ~;xidIzed than  Odepos.i ted within the metal l ic  layer.  :~:~| : storage stabilit~ of the  mixtures,  as  weli a s  t he i r  motor  - - .  React ion Mechahism 0 f t h e  Fischer-  
' :Revi'ew of"flle l~t~ . . . . . . . . . .  l~r~:mn~Un~ oz ~. Pr0auced-by  meta l l i c  powders  was " : ~ |  va lues :  • _ :: : Tropsch syn thes i s  IV  Molecular Size of t he  All- 

' " petroleum and a dttseratsUo re on:chemical composition of ticl~s of  themm°eS~a~ln, sel~arably associated wi th  fine p a r =  ~ |  :7:1944. - - .  | Syn thes i s  of Lubr ica t ing  Oil  ThrOugh . pant ie  HYdrocarbons F r o m  the  Cata lyt ic  HYdrogeaa- 
A possible • connect on is a s s ~ : g % e ~ e s : ~ e S ° ~ n ~  1938 K - ~ : ' - : :  : : : : ~ "  Alkylution Of Naphthalene.]  Erd~l u. Kohle,~vol. 1, t ion of  Carbon Monoxide. £~Cc ahs. !PS0. ' : 

• o a~ . o~.~, ~. wneory of  the  Wate r -Gas  Process.ocess.:: !~1 " :1948, pp. 303-3i$;  Chem. Xbs., vol.-43, 1949. p. 4454. : 1947. K6LnEL: H . ,  . ~ n  : Exe~n~+,nvT, F.  [Reactio~: : 
tion of  na tu ra l  petroleum and of synthetic petroleum ,Tour. Ind.  Eng. Chem,  v01.,14,1922, pp. 69-72 ; Chem. ~ :  ~ . Method is based on the  Condensation of  chlor ina ted  Mechanism" of  the  Fischer-Tropsch Synthesis.  I . ]  
f rom gas by the  Fischer-Tropsch process. Abs., vol. 16, 1922, p. 634. : ~ t  ~ : paraff in Fischer-  " . . . .  hydrocarbons obtained f r o m  t h e  Erd~il u. K0hle, vol 2, 1949, pp. 52-59 ; Chem. Ahs.: 

. . . .  . - 1933.Vol..86,I,7.oH~SMay~:.~n4, 1939,EnZ'p. 278|Diesel . . . . .  Fuel  F rom Coal.l..: combinationsK°hn discusseSof reacti0nsthe 10.p0ssiblethat: canandbe the  3 probable:  $;~: : ~Tropsch synthes is  wi th  naph tha l ene  b y ' m e a n s  o f  the : vol. 4 3 ,  1949,- p: 4S28. ~ : 
1934 ~^" • . . . . . . .  used to explain ~'.f| Friedel-Crafts react ion Kogasin d.~=0.77 - b o i h n g  - Proposed mechan i sms  explaining the  f0rnmtion,  o f  

• ~ .  t tn l s  and Fa t s  F rom Coal in Germany.]  m e  wate r -gas  process. Demons t ra t ion  is m a d e  of a : ~ 1  ~ i n t  080°-3o0 ° • C1 o0 9% was  .~nperior to  n s i m i l a r  
: : Vol .  36, No. 23 ,  1939 pp. 640-641 ; Coke Smokeless- possibili ty of d rawing  conclusions f rom the  compos i -  " : ~ !  : =~etrole~m fract i0n a s h a s e  stock. ~ Phys ica l  proper t ies  CO: and H-_O by F e  and Co c a t a l y s t s  respect ively ,  a re  • reviewed a n d  the  a c t i 0 n  of these  c a t a l y s t s . i n t h e  

: . Fue l  Age,:vol. 2,1940, p. 7!. : : : : t~onof_ the  result ing gases, to the  ac tua l  procedure of  the : ~ ]  0 f  various: Synthetic 0ils a re  g iven;  "d.-+ of  Synthetic water -gas  reac t ion '  is studied. A n  F e  ca ta lys t  o f  
. . . . .  . ; .F rom :the s tandpoint  of oil and fa t  production the  ~sa,C~ °as" _ '~'ae aP,PnC abi l i ty  of  the  principles outlined " ~ / ' .  , ' m o t o r  oil iS  approximately  0.9°-°5; in- con t ras t  to petro- Composition 100 F e "  0 5 • Cu" 025  K-CO~ was  used. 

teuteu tm a series of v observat ions  Ub]l h l eTuficance as a cr i ter ion of  : ".~scher-_Tr0psch synthesis is important .  The  paraffin- ~,.. . . . . . . .  ~ . . . . .  ~ , _ .  ' . . . .  p ' s  e d b y  : : ~ ]  . :  r u m  oils ~lensity has  no si~ " . . . .  ~ ~' ' : In i t i a l  exper iments  :~vere'•conducted With  four  d ffer: I 
:oear ing  in te rmedia te  product  gatsch coming between : ob~er~.~,~u ~ .  a m e s ,  ann m e i r  applicat i0n t0 c a t a l y t i c  ~l~|:/( . .~:qualityfor synthetic oils. Gasel ine: .Diesel-  and  s team-  , en t con t ac t cond i t - i ons :  Carhidiei:24-hr: t r e a t m e n t  wi th  : : ]  

: ~ Iese l  oils~and solid p a r a m n  ts .an  excellent ma te r i a i  ~ ~ m n s  ~s a!scusseu:: : , ~ | ~ : ~ ( : e h g i n e  tests, showed a: superioritY: O f  1the ~ syn the t i c  ::. CO a t  2707 ~(i) metall ic;  24-hr. t r ea tmer / t  of  ( I ) W i t h  ] 
:: . . ~rom .w.htch t o  s t a r b  t h e  synthesis o f  fa t tY:  ac ids :  i x~0~D~,H, g e e  ahs ,  1877, 1889: - :  :~!~| ~,::¢.~ils Over g o o d  quali ty n a t u r a l  o i l s .  I n c l u d e s  a p i a n t ~ ; :  e lec t ro ly t ic  H~ a t e 7 0  ° ( i i )  .; oxidic ,  reduct ion Of e a t -  : 

ua t a ly tm  oxidation i s e.flected a t l o w  tempera tu res  u p  v 1939. K6LnE~, - -  : [Hydi;0ct~rb0n" Synthesis w i t h  a n  "k~J~=~!~llagram ' .  ~ . . . .  : :" : : : : :-  ": ' .a lys t  with H .  at-'~70 ° : ( I I I )  • s y n t h e s i s  t r e a t m e n t  fo r  ~ 
. : ~o22" O - O 2 a n d  f a t t y  ac!ds a r e  derived f rom which  a ]~ron Catalyst.]  T O M : R e e l .  178 S e p t .  :[3. 1940 :(~q":'.}l ;';; i , . 8 e ¢  abs .  409, 1040,'1041, 1336, 1337; 100 hx'. a t  1 a tm.  a t  230% CO : H._O=I : 2, space velocity 

:~wr.~e:t~or~neSO~soapscan~eprepared+.:~fi f a t~vac ids  . ~ r ames  2,627-2,642; B u r e a u  Of tk~ines Trans l , 'T-465,  :l.:.~i!~|'::i~:']94S :KSLnF~ H ~.-~D ACXSR*~AI~ ~ P-:  [ H y d r o g e n a :  : 100. ( I V ) .  A g r a p h  of  time, total  24 hr. ,  versus  con- ' 
. . . .  ::~e~!~r:and:~sinc;~-~:;~'~-~wa"ou~°v'Uuv-~ v ' t m °  ton . . . .  . !)e.crz.~,lu~8,21pp-;  PB97380t2.  . . . . . .  ::!l~l:i;~::'tienofCar'bon~IonoxtdeinLiquid~iedlum.] A n g e w .  vers ion of CO a t  240°, C 0 : H ' - = I " I ,  spacay~el°c i ty=:  

: ' -  : ~ ".Z.. - . '_-" . . . . .  ~" ' ' . - . . . . . .  . L e c t u r e  pointing ou t - advan tages  in subst i tut ing Fe  ~ i ;  ":;~=-- Chem.i vol. 61 1949 p. 38. : - - ' " ' ~ 100,: give s - .almost a s t ra igh t  l i n e .  fo r  I t t ~  near  
. : =  ~ o ~ ,  ~ .  ,.~ee abs. 243~. - :  ~ -: . a s t h e  catalyt ic  element in place of  c o ,  Br ie f  discus- ::~!!~l'::!-'r CarlTing o u t  of the  Fischer-Tropsch synthes is  i n  " equi l ibr ium; . ( IV)  ..runs paral le l  t o / I  I )  r a t  a a n l o ~ r  
: 1935. ]~OHLH~.S, R ,  ANn MEYER, W . F .  [Format ion  : s ion of  the problems me t  du r ing  the  develoument  Of ~;~|=:: '  :~ a l~nn~el ~nomnn~ ~ ~flhn~d tn nffor considerable  ad- . level ;  (1Ix) as m a c u v e  a~ m~s ~empera~u e ;  ~ 

• i Stabil i ty and  St ruc ture  of  Nickel Carbide ~ ~Mot, n . . . . .  ................................... o o wi  . . . . . . . . . . . . . . .  t he  F e  ca ta lys t ,  and some resul t s  of  the. invest igat ion.  ! ~ [ - ~  "vantages  - " • is . rapidly  approaching  | I V } . .  ~ e s u l t s  a t  24 f f ,  
. r tsckaft ,  vol. 1T, 1938 pp. 786-790; Chem Abs., Some suggestions are  m a d e  fo r  ca r ry ing  out  the  ~vn-: " ~ l :  "- ~ ' 1 ~  " ~ • "^ ~*'^- ^¢  ¢'-,~.~-, ~ - , , - x i d o  in CO ~ H - 0 = 3  : 1 and space veioc~ty=~uu, snow m a ~  ~ )  

" : :voL 32, 1938, p.  7870. : : "thesis With powdered-Fe ca ta lys t  in the  liquid p h a s e :  ~!~|~;~ " : ; - " a ~ L ~ h e ~ i ' Y ~ y g ~ a ; ~ a u  o f  . '~nes"TT"an~: ~:~-10 a n d  (LI) h a v e a p p r o a c h e d  each o ther  wi th in  t he  first 
. : Addition of  C to Co-free .Ni, in the fo rm Of powder  ~ 9 4 0  K S ~ n ~  H ¢'~-;n . . . .  . . . . . . . . . . . . . .  ' ~ - ~ : ~ "  :~= l ~ a ~ n  , ~  " " ", - 1 0 0 a t  and  then  r u n  concurrent ly  f o r  more  t han  400 

or  wi re  f r o m  benzene vapor,  w a t e r  gas, Or inumina t ing  eeous E a r t h  i n  Gasoline Synthesis' Catai~sts  ] :~'=.*~!:::; " '  :': Pape r  read  a t  a meet ing  of German  Chemical  So- h r .  Analys is  o~ q : L f o r  to ta~z~ .e'eme~to% ~ t ' ~ o ~  
. : .  ~gaSonlY atNhotemperaturesis observable.rangingwhle]~230°-TP0°~R ~,~sh°ws~.^,~. o~nothat . . . .  ~,FIAT, o ~o,•Reei K-3O, . . . . . .  f r a m e s  7454--7467, Mar.  9; 1938; ~l/C'eev, s e p t e m b e r  1948. Synthesis in, the  l i q u i d  phase  C~ and ~nonX~d,z=e~e~:e, ~ p e c % ~ Y , 4 . ~ e  57 9 S;mila~ " 



: r e s u i t s  for (I i )  a r e  be f o r e ;  7.0~ 710, 0.0, 67.1 :: a f t e r i  
' 19.0, 14.2, 4.8, 66.9. Resu l t s  Indicate t h a t  ini t ia l ly  

( I I )  is  m0re ac t ive  t h a n  ( I ) ,  but  t h a t  finally both 
a t t a i n  t h e  s a m e  a c t i v i t y  and  carbide concent ra t iom 
Method fo r  ana lys i s  is  based  on the f a c t  t ha t  the  ve- 
loci ty  of ion exchange  is  a ;function of  t he  carbide-C 
content  in such a w a y  t h a t  wi th  inc reas ing  carbide--C 
the  permutat ion ve loc i ty  decreases ;  H g  ~ ions were  
used.  CarbIde-C w a s  determined by difference of  
to ta l  C before and  a f t e r  t r e a t m e n t  wi th  H~ a t  270". 
A highly:  reac t ive ,  commerc ia l  C o - T h - M g  cata lys t  
w i t h  100% k i e se lguh r  w a s  t rea ted  as  fol lows : By  re- 
duction of a p rec ip i t a ted  ca ta lys t  w i th  H.- a t  450 ° 
(V)  ; 24-hr. t r e a t m e n t  of  (V) wi th  CO a t  270 ° (VI)  ; 
ac t ive  use for  150 hr .  ( V I I ) .  (V) is  by f a r  the  best, 
conversion close to equ i l i b r ium;  ( V I )  i s  the  poores t ;  
( V I I )  midway between the  two. F o r  C O : H : 0 = I : I  
and  space ve loc i ty=100,  130 ° was  the  lower l imi t  of 
conversion for  both F e  and  Co catalysts .  Th i s  is  im- 
po r t an t  in Connection w i t h  the  f ac t  t h a t  the  opt imum 
synthesis  for  the  Co ca t a ly s t  is  below 180 ° whi le  tha t  
f o r  F e  is considerably h igher ,  which m a y  exphdn ~hat 
in  the  fo rmer  01. f r o m  CO can escape in the  fo rm of 
]3[..0. Exper iments  w i t h  a Co ca ta lys t  showed tha t  
lower ing  the space ve loc i ty  f rom 100 to 10 a t  : $0  ° and 
changing  the H.~ : GO ra t i o  f r o m  2 : 1  to 2 : 3.55, H . - 0  
concentrat ion decreased  progress ively  and  an ahnost  

: para l le l  increase of CO.- resulted• Div is ion  of the  F e  

i : ~  LITERATURE .A_B~TI~ACT~ m~ 

Inves t iga t ion  Of the  c a r b i d e s  Fo rmed  in t h e  Hydro. 
gena t ion  of  Carbon ~Ionoxide on I r o n  Catulysts.] I l l  of examina t ion  of  al l  C O  hydrogenat ion  processes i s  b o n s  and  o x y g e n a t e d  compounds p e r  m 2  CO were  
ErdG1 u. Kohle, voL 2, 1949, pp. ~ 5 0 ;  Chem. A h ~ ' ~  obtained.  T h e  r e a c t i n g  elements  m u s t  be in: s t r i c t ly  
vol .  44, 1950, p. 3235~ - - '  ~ |  discussed. . . . .  1952. ~ -  [ R e a c t i o n  .~Iechanism of  t he  F i s c h e r -  def ini te  and  s o m e w h a t  na r rowly  de f ined  l imi t s .  Thus ,  
Purpose  of the w0rk  r epo r t ed  in  th i s  pape r  was  to: :~ . |  Tr0psch Synthes i s .  V I .  Funct ion of W a t e r  Vapor f o r  hydrocarbons  : Hi0-}-3 C0"* ( - - O H . * - - ) + 2  CO.- and  

e x a m i n e  the carbide t heo ry  of  CO hydrogena t ion  aad~ .~ |  in the  H y d r o g e n a t i o n  of  Carbon Monoxide.]  Erd~l fo r  alcohols ( e thy l )  : 3 H ~ O + 6  COoC=H~OH--I-4 C0~; 
to expta in  the  carbide found  by t he rma lmagne t i e  ex-i ~, | u. Kohle, vol.  3, 1950, pp. 529-.533 ; Chem.  Abs., vo l .  Ano the r  i m p o r t a n t  ~actor  in m a x i m u m  eff iciency i s  t h e  
a m i n a t i o n  on used F e  ca ta lys ts .  Of  f u r t h e r  i n t e r e s t ' ~ |  45, 1951, p. 2177. space  velocity w h i e h  is  governed by  r e a c t i o n  r a t e  a t  
w a s  the  effect of the  p romoters  of  Fe  ca ta lys t ,  a l k a l L ~  | Th i s  paper  w a s  p resen ted  a t  the  3d mee t ing  of D ie  the  ca ta lys t  s u r f a c e  and  involves  t h e  dura t ion  of 
a n d  Cu, On carbide fo rma t ion ,  A rev iew of  t h e  WOrk.~..| Deutsche Gese l l schaf t  f i i r  Minera lh lwissenschaf t  und contact  by the  r e a c t i n g  elements• E f f e c t  of  p res su re  
of  o the r  inves t iga tors  on t h e  fo rma t ion  of  F e  carbide$i . ~ |  i s  d iscussed wi th  p r e s s u r e s  up to 100 a r m .  Temperu-  

Kohlechemie, Sep tember  1950. CO.. f o r m a t i o n  on the  t a r e  mus t  b e  a d j u s t e d  f o r  m a x i m u m  c a t a l y s t  act ivi ty,  
is  presented• In the  ~reutment  of pure ,  9aramagnef lc  Fischer-Tropseh c a t a l y s t s  results  f r o m  a secondary 
7-Fe~O~ wi th  CO a t  265 ° a carbide  F ~ G  is  obtaine&- reaction of CO w i t h  p r imar i ly  fo rmed  H=0 vapor,  hu t  no t  so h igh  a s  to cause  undes i rab le  s ide  reactions.  
Bes ide  th i s  there is a separa t ion  of e lementary  C. The resul t  of  th i s  conversion react ion is impor tan t  in W i t h  a f r e sh ly  reduced  Fe  ca ta lys t  a n d  no rma l  pres~ 
The  s tabi l i ty  of the  Fe.-C, which  resul t s  in  a certain, i the choice of s y n t h e s i s  conditions. T h e  effect  of tern- s u r e  a t  200 °, t h e  w a t e r  gas  r eac t ion  p redomina ted ;  
m a n n e r  f r o m  the speed of  hydrogena t ion  of  the  car-)  pera ture  upon the  ~eaetiou has  been previously de- ye t  even w i t h  a s l i gh t  r i se  to 210 ° t h e  C O  conversion 
bide-C,  depends upon the  r a w  mate r i a l  and  i t s  previous': termined, and  n o w  proof  is  m a d e  of  the  inf luence of  w a s  90%, and  r o s e  to 93-97% a t  250 ° a f t e r  which i t  ! 
h i s to ry  as  well  as upon the  condit ions sur rounding  il~ "~,, space velocity on t h e  conversion of CO wi th  w a t e r  s lowly declined w i t h  fu r the r  inc rease  o f  t empera tu re .  
p repara t ion .  Alkali  ha s t ens  the  fo rma t ion  of carbides<: vapor, especially in t he  presence of F e  cata lys t .  The  OH,  fo rmat ion  i n c r e a s e d  beyond 2 4 0  ° ,  .~nd f r o m  th is  

- po in t  production of  hydrocarbons  w a s  n o  longer  para l -  and  e lementary  C. Cu acce lera tes  the  fo rmat ion  Of~. resul ts  obtained p e r m i t  of predict ing the  CO : H.. ra t io  
carbide-  but  exerts  a n e g a t i v e  effect on the  formatio'a)~ for  the  synthes i s  and  the  space Velocity to be chosen lel w i th  CO couvers ion.  Cheap i n d u s t r i a l  ga se s  wi th  
of e l ementa ry  C .  I t  also has t ens  tile reduct ion  of the'.~ for obtaining s a t i s f a c t o r y  yields;  they offer  fu r the r  low C0 content ,  such  as  genera tor  a n d  f u r n a c e  gases,  
F e  qa ta lys t  in carbide f o r m a t i o n  und CO hydrogenatiom ~ :i some cr i ter ion fo r  t he  most  favorab le  synthesis  gas  can he used  w i t h o u t  serious inconvenience .  Products  
In  the  presence of both a lka l i  and Cu. t he  speed o f i  composition fo r  a g iven  space velocity and  temperature•  a r e  ma in ly  s a t u r a t e d  and  u n s a t u r a t e d  paraf f ins  wi th  
f o r m a t i o n  of  carbide- and of e lementa ry  C undergoe~:::: Determina t ion  of  t he  speed of react ion of  the CO. oleflns r ang ing  35-60% and up to s o l i d s  in tile homo- 
a f u r t h e r ,  quite considerable  increase• The  X-ray ~: : .  conversion in a s t a t i c  sys tem at  t empe ra tu r e s  down to logous series• Alcohols  may also be  l~roduced, cape- 
d i a g r a m  of Fe:C agrees  well  wi th  tha t  found by G..: 85" supposes a reac t ion  Of the f irst  order ,  which m a y  cial ly  at  p r e s s u r e s  > 3 0  arm., w i th  i n i n o r  amoun t s  of  
Hiigg,  and  t im C u r i e : p o i n t  l ies  a t  about  240°-250%~-~| oldehydes,  f a t t y  ac ids  and esters:  B t O H  predominates .  

Tlle ~ composi t ions  of the  products  o b t a i n e d  a t  0 a n d  d the  sya-~..~| ' res t  upon the  dissolut ion of tile adsorpt ion complex o f  

2 paralleli;:~|. ~ 
!n starting~!~ |~ 
i cue case~ 
t o  hydr i   

  Y %ref- °Ir  c o  w , h  H.O on the eutalyst surface. B :  rising a 1 0 0  arm at are tabulated, o, o ahs. 
gress ive  i nc r ea se  of  H-O format ion  and  a a rane l  • - . - ~ " i~ ~. . . . . . .  . . ' H_--rich g a s  and  space  velocit ies of a b o u t  10v, a t  nor-  1.q53 ~ " - P oceu l l l ng  renchons,  whleh  . ,uve tae l r  comraon s ta rdn  • ° " a i n of  the  cata lys t  . . . .  • dec rease  of CO. concent ra t ion  These  resu l t s  a re  ill oint  in h "v " • . . real p ressure  a b e t e  180 an  omd, t o . . . . .  . . . . = . . - - • P t e act1 a tmn  of t he  CO, wlnch in cue cas ,  .- vn  hesis  occurs - - - - ~  [ R e a c h o n  Mechamsm o f  t h e  Flscher-  d*sagreement  w*th t h e  o p m m n  advanced by Craxford  1 - • • : by the wa te r  v a p o r  f o r m e d  d u n n g  tile s• t , . .~ • . . . .  ends to carbide fo rma t ion  and m the  o ther  to hydr~[~ • . . . .  : twee the  Tropsch Svnthes , s .  V.] ~ccabs .  1951. : 

. . ( s e e  ahs. 638). A w o r k i n g  hypothesis  fo r  the  mech- carhon~ ~m~u , ~ 1 ~  h , ,~  ~ . . . . . .  -.~,~.~. in case a def imte  r e l a t m n  is ma in t a ined  be n • . • : _ . .  ~ .  
an i sm is m.0~osed : . . . -. : -  . . . . . . .  ~ . ~ . ~  ~ n  r eacuons  mrecs~y, ~ u ~ '  nar t ia l  nres~ures  of  tile CO a n d  H-0 in the  reac t ion :  ~--------. [ R e a c t i o n  Mechanism o :  rne  ~ s c n e r -  

. . . . . .  1 9 ~ 3  K h ~ ' ~ .  ~. H :  ~ - X - - ~  - / ' J  ~ ~ "Z : ' ~  ca~myzes, md i r e~ ly  th rough t h e  acce l e ra t ion  of the~<~[ gas  Unde r ' t he se  condi t ions the  ou te r . ca t a lys t  layers  : .Tropscb Synthes i s .  VI .  Func t ion  o f~Wate r  Vapor  i n  
• : . . . . . . .  . <  . , :~ : ~ , ~ , . ~ . ~  =, ~ ~, x~. . ~ x n  ~euucuon o~ ~'e:u~. : _ : : .  ~ : . .  . . . .  .: : : ~ [  ...... ~o~i-r , ' i~e t h r o u ~ h 0 x i d a t i o n - b v - w l t e r ,  vapor  --The : the  H v d r o - e n a t i o n ' o f  Carbon Monoxide . ]  :See abs  . . . .  "JJE~TSCI~ERT~ ~:2• i~eac t ion  Mechanisnl  of the . . . . .  : . . . . . .  . , ~ :  . - ~ . . r  . . . . . . .  .. , ' ~ . . . . .  . ~ . . . .  - . . . . . .  . . . .  ' ~-~',~m. ~ . . . . .  J J . L ~. ~ . . . . .  1950. KOLnEL, H., AXn AeKEm~r.,.~x, P• [Reactton~'~:~! CO conversion i.~ then  to be: considered not  only as  "t 1952. ~ . : I rop~c ~n~nesls ±± ±n~esi:l~flilon OZ ~ .... ~ " ~ o .  : ". - , - ' - -  -. ~ • "  " ] ' ~  "~ _ :  : ~ Iechanism Of ' the  Fiseher-Trop.~ch S v n t l e s i s  I ~ : ~ | ' :  . . . . . .  troubles0tne side reac t ion  b u t  i t  ac ts  nnde r . c e r t a i n  : I:0LnEZ E . .  ABDL,%.~SHEI.~[ R .  [ R a c t i o n ~ I e c h - .  : - " . : : i ron . a t a l v s [ s l n  u m  A~.vurogenation Oi ~arDon l'~lon ~ . . . . .  ..~ " : • • " ~ ' ' ~ ~ . . . . . . .  ~ • " ' ~ " R ' " . '  . =  ^ ~ . ; ~  : ~  - , . . ,  ~- • " . - - - ~  .o-A--~- : Io l ecu l a r  Size  of the~Ahphatm Hydroca rbons  From~[~l]: cond t ions  a~ a pro tec tor  o f  t h e F e  ca ta lys t  aga ins t  . a m s m  o f . t h e  Fischer~Trop~ch SYnthems• I I l .  ! m  

: . . . .  - - o m ~ , = . ~  ~ruo ,  U. r . p m e , : x m •  z ~vev pp. - ~r-zso • t h e  Cata lyt ic  H v d r o g e n a t i o n  Of C a r b o n  M o n 0 x i d e . ] } ! : ~  ~ ,%~a~*~,, T'~ t~f~ i ivdlncarbon s~n thes i s  o n F e  oath- " ves t i~a t ion  of  t h e  Carb ides  F o r m e d  i n  the  Hydro-  
: ~ e . Abs., )'o L 43, 1949, p .  81! , .  . ' Brenns t0 f f  Chem.  v o L  3 1 , ' 1 9 5 0 1 p p  10-14;  Chem.-~::~:{ l~sts under:  no rma l  u r e s s u r e ,  the  Space .ve loc i ty  m u s t .  ' : genanon  ,of Ca rbon  Monomde on  I r o n  catalysts~] 

' : : F e  catalysts  p r e p a r e d  f r o m  Fe  (N0,)~ : ini t ial ly a -  , 'Abs :  vol 44 1950 p 3697 : '  ~ .  ! : eitll~r h~ chosen 'so h i g b  a n d t h e  t e m p e r a t u r e  so low : . s e e  abs 1949:  : . . . .  
' • e " ' " , " , ' -  " - -  - - - -  - " - . . . . .  - : Fe~O~,P:0moted w i t h  Cu (01001-011.6%), K : C 0 ,  . (0.0- : W h e n  h igher -molecular l iqu id  a l i p h a t i e h y d r o c a r b o ~ , : :  ~that nei ther  CO convers ion  nor ca t a lys t  omdatlon oct ' 1954. KhLBEL, H ,  .%*~0 UL~MANN,'D, [ G r e a s e  s F r o m  

I " : u~z27~.): ann r, a u u ~  w e r e  mvest~gaten an.alYheally , . (G~r-C~ hydroca rbons  f r o m  K o g a s i n ) :  a r e  i n t r o d u c e t l ~ : ~ /  curs or  t h e C O  content  of  the synthes is  g a s  mus t : be  ' t he  I n i t i a l  a n d  F i n a l  Fa t t y  :~-eid F r a c t i o n s  of  Par- : .  " : 
. . cam~yucany,  magnet~catly,  t aermomagnct ,ca l ly ,  by in to  the  Fischer-Tr0pseh ~vnthesis  they fo rm s o l i d ~ : : : ' "  so high tha t - even  i n  the  outer ca ta lys t  l a y e r s  euougl! affin Oxidat ion . ]  Erd~l  u. K0hle,  vo l  3 1950, pp:  

: : • . : zneansor  X- rays , : ana  ~ a0sorpt ion measnrem.ents• I t hydroca rbons  by. c h a i n  lengt i lening Under  s y n t h ~ i ~ . : ! i : ~ . :  C0 is p resen t  t o  r e a c t  With  the  ~-ater  e a p o r . w i t h  . . . . .  1 6 - 2 1  Chem. Abs:  vol. '44 1050, p . ' 4 2 3 4 .  : : 
: . . . . . .  - : :: Wraa~i~o%U.nofna~ . the .m~aer  t n e t r e a t m e n t  dur ing  prep: : :conditions- tha t  normal ly . l ead  t o  t h e : p r e d o m i n a s t  f o r ~ ! ~ : : : : J :  s a t i s f a c t o r y  veloci ty,  :: I n  : p r a c t i c e  thes  e cond i t ions  In i t i a l  (4-~9 C ~ t 0 m s ,  equ iva len t .we igh t  110-130) a n d  

: . ,~ u~ : : ~ u ~ u m . e . j m p ~ e c c  :he  ~:-~e~J~ la~.~lce ~lx~o m a r i o n  of  h ighmolecu la r  hydrocarbons  solid a t  n o r m a l ~ ' ~  ~. : : should ex is t  in proper  combina t iom:  • : :  . . . .  : . :  : : : "  f ina l  (more  t h a n  20 C a t o m s ,  e q u i v a l e n t  we igh t  310-  
: : ~u  ~ oSr~a~ali~a~Unt~aTefl~u%Vempme,n~. ~romo~lon ~ m  . t empera tu re s .  The r a t e  of th is  chain  lengthening ~ ' ; :  1953 . : S y n t h e s i s  :of HYdroca rbons ' aud  0xy-  360) f a t t y  acid  f r a c t i o n s  f rom the  pa ra f f i n  o x i d a t i o n - : ,  

: : "  ' l i za t ion  Af te r  ex~ . . . . .  ~ce on~e$~aceo.y]ys~2j: d~rect ly:related to the  bni lding up ac t iv i ty  of t h e c a m ~  gen -Con tan ing  Compounds:Fl 'om Carbon .Monoxide  o f  the  F i s c b e r : T r 0 p s c h  f ract ion of  320"--450° o rd i : .  
. . . .  : .  . . . .  -_. • . - .  . , . - ~ -  . . . . .  Z~.. . .y .=~.~ .~, ,~ ~,~,a, . ,~.  lys~. 2~s ' r ega rds  t h e  "synthesis-gas  m ix tu r e  : ( u s ~ . ~  and W a t e r  ~rapor.] Brennstoff-Chem.,  v01. 32 1951 - - n a r i l y  w a s t e  products ,  formed ~ s u p e r i o r  Ca a n d  Na :  

: .  : ~o.~%%~Tec,~l~,;~ : : m ~ e T ~ e ~ l ~ . : , , , t f a ~ 2  along w,th the h i g h e ~ , d r o c u r ~ o n s ~ , ~  ~ .  o f s o ~  p. 15o; Cilem. Abs., vol. 45,:951; p. ~333~:- : • : greases ,,'hen ~,i~ed in a ~0:~0 ratio~ The low-m0:e: . :  
• . - ,, ~e ~. hydroca rbons  are  f o r m e d p e r  m. of the  C 0 - H ~ . m i x t a r e - ' ~  In addi t ion  to the  usua l  react ion of CO a n d  H:  to cu la r  f rac t ion  cont r ibu ted  g rea t ly  to  b e t t e r  s to rage  

: : .Whether  Cu or K w a s ' b u i l t  into the m a g n e t i t e  la t t ice r fwo d i f f e r e n t  Kogasin  f r ac t i ons  were  used,  c o n t a i n i ~ ' ~  
: could not b e  decided. Below 5%,: Cu could not  be 2 a n d  1 i %  of 01edna,- r e spec t ive ly .  1~o d i f f e r e ~ l i ~  form hrdrocarbons ,  t h e  reaction 3 C0-t-H.~O~(CEh) ÷:- : s tab i l i ty  (no c h a n g e  a f t e r  S-10 y e a r s }  and ' : in :c0mbi-  

detected by means  of  X - r a y  analys is  Above 5 %  i t  ! . could be noted as  to the i r  r eac t iv i ty"  R e v i e w s  theo~ 2 CO.. iS i m p o r t a n t  in  f o r ming  hydrocarbons:  While  -nation w i t h  N a  w a s  responsible f o r  i n c r e a s e  i n  dt~p 
:i:~ : this reaction proceeds  a t  n o r m a l  p res su re  :under  suit-  po in t  of t he  m i x t u r e .  Subst i tut ion o f  ~ a  ace ta te  and  

w a s  p r e s e n t  in  the  e l em en ta ry  state• In ac t ive  c a t -  a s  to the  reaction mechan ism.  . : ~  i ~ i  a b l e  conditions, i t  is  f avored  -by h igh  p re s su re  and a l~a f o r m a t e  f o r  t h e  low-molecular a c i d s  produced a n  
a lysts ,  the :system F e - C  is  a function of the  or igiual  1951. K~JLn~,i H.I 2~l~-n: ENo~/v~_~nr, F .  [ R e a c f l ! l  ~ tempera ture  200~-800 ° in presence of a h i g h l y  act ive inc rease  in dr ip  ~ o i n t  s imi la r  t o - t h a t  Obtained by t h e  . 

:: " : : ~f, labile cm:bideC°mp°siti°n and the(curieCOnditionStemperature,Of catalysisoo0ol(C0-H~).apnears . ~ e c h a n i s m  "of the  F ischer -Tropsch  S y n t h e s i s . . ~  ~'eatalyst .  Yie lds  Of 195 a]n. ( theoret ical  208 gin.) hydro- low-molecular  f r ac t ion .  A theo re t i ca l  exp lana t ion  o f  . -. 
: :carbons per  s t a n d a r d  oh. m. of C0 w e r e  secured,  and  th i s  behavior  i s a t t e m p t e d  B e a r i n g - t e s t  resu l t s  w e r e ,  : : : . in i t ia l ly  dur ing  Synthesis  a n d  Is a rab le 'on ly  to abofit Angew.  Chem•, v o L  61 1949 : p. 448" Chemic ~ " " 

Tech.,  v01. 22, 1950, -pp. 97-104 i Chem ! Abs:, v0]-~ ' a wide va r i e ty  o f  O-containing compounds w a s  formed,  . sa t i s fac to ry .  :. ' 290 °. Af te r  longer syn thes i s  exposure, a second ther- 1950, i~. ~566. : : 
. .~. real ly stable carbide ( C u r i e  t empera tu re  be tween tha t  t h e : ~  a lde hyde s ,  alcohols, acids, oxy acids:  etc., Kh~.~F~, H : ,  A c ~ I . ~ ,  P . ,  JUzA, 1~, ~ n .  

o f  cementi te  Fe~C a n d  t h a t  of  Fe t e )  e i the r  replaces P a p e r  presented a t  t h e  annua l  mee t ing  of  g a s e s  can  be used, as  wel l  a s  pure CO" " TENTSCHART, H .  [Redction~ M e c h a n i s m  -of t h e  - 
: : t he  f i rs t  or is  fo rmed . in  addi t ion.  H i g h  a lka l i  content, m a n  Chemica l  Soc ie ty  i n  September  1949. Aft~!j _ : S y n t h e s i s : o f  Hydroca rbons  a n d  0xy= F i sche r -T ropsch  Synthesis.  I I .  I n v e s t i g a t i o n  ' : o f  : 
- .: : : -  h ighe r  g a s  pressures  a n d  C 0  content in combiner  on b r i e f  r e v i e w  of :the empi r ica l  development  o f  the-~S~ 

: : w i t h  longer s y n t h e s i s  exposure  favor  t he  fo rma t ion  of  : thes is ,  the  carbide t h e o r y o f  F i s c h e r  is  thoroughlY~! genated Compounds  : F r o m  Steam: a n d  Carbon M0n- : I r 0 n  Ca ta ly s t s  in  the  H y d r o g e n a t i o n  of  C a r b o n .  oxide.] B r e n n s t o f f  Chem., v0h 33, 1952, pp. 13-21 ; " . Monoxide.]  ~ee  a b s .  1943. " : 
. . ~Fe~C (Curie t e m p e r a t u r e  250 °) Stable up  t o  4 0 0 t  amined .  The  composition o f  the  ca ta lys t  in  r e s P ~  ::  Erda* u :  Kohle ,  vol. 5, :1952i pp. 1--9 pAngew.  Chem., : 1955. K h L n ~ ,  H. ,  A C K ~ N N ,  P "  I~USCHE:~Im~a, ' E ,  : 

Since even the  m o s t  l a b i l e  o f  the  3 carbides  h a d  .vir- o p e r a t i n g  conditions as  well  a s  to the  s y n t h e s ~  vol. 64 1952 pp. 54--58 • C h e m .  Age, voL :66 1952, : L ~ 6 ~ t ,  R. ,  ANn BNaEL~ARDT, F .  [Fischer-  
: : ta~tny no influence On t h e  ca ta lys t  ac t iv i ty  i t  i s  con- h i g h e r  hydrocarbons is d iscussed  bo th . f rom the St~.~. PP. 375-376. : " -  - : . - ' Tropsch  .Synthes is  .on I ron C a t a l y s t s .  I. ,  I I .  I n : :  :: 

e luded that  Fe  ca rb ide  i s  no t  the  ImPor tant - in termedi-  ~ p o i n t  Of previous  w o r k  a n d  f r o m  more recent  COn~ oo  and H ~ 0  can  be converted in  a s ingle  s tep  [o p a r :  duct ion of I r o n  Catalysts ,  B e h a v i o r  D u r i n g  Syn- : : 
a r y  i t  was  thought  to be previously.  F o r  confirmation t ions  I t  is  shown t h a t  the  Carbide theory  no Io~  la hydrocarbons  a n d  oxygenated c o m p o u n d s  u s ing  • ! ~ t h e s i s ,  ai id R e s u l t s  Obtained i n  : V a r i o u s  Synthesis  : 

: ~ ) .  : s .~s  abs. 9009. : : . : ,  . : s t a n d s  u p  agains t  expe r imen ta l  p roo f .  Actl~at i e a t a l y s t s e f  g roup  8 a n d  e i ther  s t a n d a r d  o r h i g h  ores-  : .  Processes . ]  Chemie - Ing .  Tech.,  :vol..°.23, No:  7-8, :: : 
• i _!949. KG~nF~,. H . ,  A~¢n L A ~ - S ~ ,  R.  [Reaction ' : a d s o r p t i o n  is put  fo rward  as  t h e  bas is  . . . .  f o r  a new wq~" SUres and  t e m p e r a t u r e s  210°--°60 °, Space Velocity 1,000 195! pp. 153-157, 183-189. : .  " 

. . . .  / Mechanism of t he  Fischer-Tropseh  Synthes i s  I I L  : ing hypothes is ;  and the  possibi l i ty of a Uniform m e ~  more- H.-O :CO<0.5.1 ConverSion-0f :. H~0. 'and CO Comprehens ive  r e v i e w  o f  p r e v i o u s  i U v e s t i ~ t i 0 n s . ,  i 
. . . . . . . .  - , : . : : '::~:i 'over 9 0 ~ .  ' Y i e l d s  up: to 216 gin. hydrocar :  DiscuSses inf luence of surface i m p r o v e m e n t  and cam- 



....... ~ ,,=,~ ~o ~= xulu u.~ promoters aUG o~ ~ ' e c a r -  
bides on the activity of the  catalyst, the preparation 
of precipitated catalysts, the induction of the catalyst, 
its reactiou mechanism and behavior in the synth~is.  
and the results of various synthesis processeS. Fixed- 

b e d  vupor-phase and liquid*phase operation is consid- 
ered also. 

KOL~W~rZ, J. See abs. 711. 
1956. Ko.~P~wsx~, V. Z. Production of  Synthetic 

Liquid Fuel From Nutural Gas. Petrol. Refiner. 
vol. 24, No. 5, 10:15, pp. 96-98; Petrol. Eng., voi. 16, 
No. 12, 1945, pp, o0o 204, 206. 
Fischer-Tropsch synthesis is reviewed with brief 

description of the products--gasoline, diesel oil 
paraffins, and lubricants. The progress of the proeess 

: was acceleroted by the discovery of  the middle-pres- 
sure synthesis in 1936. At  pressures of 7"5-220 p. s. i., 
an optimmn yield of solid plus liquid hydrocarbons 
was obtained. The chief advaulnge was that  loss iu 
catalyst activity, was decreased Wliereas the yield 

:dropped:from :7.7 to 5.9 lb. per 1.000 cu. ft. iu normal- 
p r e s s n r e  synthesis in 4 weeks: the middle pressure 

synthesis produced 3.9 lb. initially, and still Was .'d~ove 
5.9 ]b: after 26 weeks of operation. This synthesis 
has been performed with Co and Fe catalysts : Ni cain: 
lysts deteriorate rapidly owing to formation of Ni 

:earbonyl. Iu 1938 it was fonnd that RU catalyst at 
high pressure produced solid hydrocarbons nmre effec- 
tively than any other metal  of the Sth group. At 1:500 
p: s. i. pressure and 383 ° F., 5.9 lb. of paraffin wax ond 
3 lb. of oil were obtained per 1.000 eu. ft. o£ synthesis 

1958. - - - - - - .  Fiseher-Tropseh Synthesis : and the J superstructure l ines  in the pattern indicates a regu- 
Petroleum Industry. Nat. Petrol. News, Tech. set., far distribution of the Fe atoms. 
vol. 37, 1945, pp. :R-97-104 1963. KoPl'~,~nEno, H. [Mineral Oti From Coal.] 
Review of historical: development and various Vierja]~resplan, vol. 1, 1937, pp. 271-277. 

theories of the mechanism of the reaction. Technical and economic a~ects  of the production of 
1 9 5 9 .  Ko~m~ws~.-y, V. I., Rn~sz, C. H., ~txn THou,s, synthetic motor fuels are discussed, with special ref- 

G. Aromatization of Fatty Alcohols. Your. Am. | erenee to the Bergius high-pressure and the Fischer- 
Chem. S,c., vol. 61, 1939, pp. 2525-2LO-W. Chenn Abs., | Tropsch synthetic processes by means of which Ger- 
vol. 33, 1939, p. 8580. - ' | many is to be made iudependent of foreign oil supplies. 
Under the action of a mixed CrO,-AI:O, catalyst, | ~ .  See abs. 3088. 

fa t ty  alcohols undergo a complex reaction involv- | 1954. Ko~r~ns R.~vmw. Chemistry and Economics of 
ins dehydration, ALO~,. dehydrogenation and eyeliza- | the Flscher-Tropseh Process. ~rol. ~ No. 3, 1937, 
tion, CrO,, producing aronmtic hydrocarbons. I t  is | pp. 99-189. - '  
proposed to name this type of mixed catalysts complex- | Describes the process and its prodncts. Gives anal: 
action catalysts. The reaetion of aromatization is of | yses of the lubricants obtained from olefins produced 
the first order and formula. ~=2.303/t log al, a - - x ,  ] in tim process and results of engine t r ials  with Fischer- 
where  t is time, a the amount taken into the reaction | Tropsch diesel oils are'rel}orted. Compares Fischer- and x the amount of product in %, can be applied. The " 

.~  - . . . .  Tropsch and coal-hydrogenation processes and dis,  energies of activotion are  calculated, x~epryi ulcollo£ . . . .  : cusses theeconomics of  the foriner. a t  450 = gives 7 S%'of PhMe and at 500 ° 58-66% PhMe,. . . . .  ~ . . . .  
Calculated frOm ~ ~ and from H= of the gases evolved, 1965. K~l~nEn, F., Axn OELS~X, "~V. [Therm0dvnamic 
Pr:CI=~OH at 408 ° gives about 7% and a t  480 ° a b o n t  ~ Considerations on Some of the Equilibrium Cm'ves 
13% PhMe: hexyl alcohol at  467 ° gives 38% nud a t  in tbe li'on-Carb0n Condition :Dingram.] Arch. 
50._.0~ 38% Ph~Ie_ : octyl alcohol at  475 ° gives 3% PhMe, Eisenhiittenw., voL 5. 1932, pp. 569-57S; Chem. Abs., 
~.oTe z 'nEt .  , ~r 0t the xylenes, and 32.7% of higher eel. 26, 1932, p. 5483. 
b~ling aromatics. The gases evoh'ed consist of 0= Because of  the uncertainty existing, the shape and 
uu,  CO~, and H=. A table gives the amount of alcohol coordinates of the saturation lines of "/-mixed crystals 
debydrated, dehydrogenated, and cyelized, in s - a n d  fl-Fe ( G O S )  and iu cementite (SE) were 
1959a. KO~A~rs~:. S.,.¢xn KvmxKu, H. Catalytic Action calculated thermodynamically from thebeat-content  

f~Nmkel-Magnesmm on the Reaction Between3Ieth- : caress o f  lmre Fe given in the literature. The cal~ 
gas with no appreciable change in the activity of the 
catalyst in a 6 months test. By solvent extraction Of 

1967. KOP~VAAm _a. [influence of Wate r  Vapor in Gas 
Generators.] Chem. Weekblad, vol. 22, 192,5, pp. 66-- 
73 ; Chem. Abs ,  voI. 19, 192~, p. 1622. 
Earlier work is critically reviewed. I t  is concluded 

that the water-gas equilibrium H,O,-{-CO~CO~-}-H_. 
plays a very uu~mportant role; it  is vir tually ,~ever 
reached. The reactions taking place a re  solely deter- 
mined by the equilibrium conditions for  (I)  C~-H.-O~ 
CO+H= (Lang) and (H) 2CO~c-}-CO= (Boudouard).  
I t  is not yet possible to W e  a complete calculation of 
the reactions involved. From a technical point of view, 
Bone and Wheeler 's result that  only a limited amount  
of H:O cau be completely utilized, is very important.  
A partial calculation shows that  a t  a lower temper- 
ature of the.combustion zone more H=O vapor can be 
decomposed. 
1969. KORXXrZ~ZZ~ -~f. [Curie Temperature and Hydro- :  

static Pressure.] Ztschr. PhYsik, vol. 124, 1948, pp. 
566-569 ;Cbem. Abs., vol. 43, 1949, p. 8783. 
Change in Curie temperature with hydrostatic pros- : 

sure is esthnared on the I asis of  the rehltion between 
Curie temperature nnd t he  lattice constants f o r  t h e  
halides of the metals from V to Cu. The dependence 
of the Cm'ie teml~erature of Fe on its lattice coustaut 
is a n  approximate agreement with previous theoreti- 
cally ssfimated vatues. 

KOU.XZiCHU~, G.P .  S e e  abs 1 7 5 1 .  

KoarE.v~n.~z~, A. See abs. 3059. 
1969. KOSTELITZ, 0.. AND HENSINGER, G. [Catalytic 

ane and Steam. 3"out'. Chem. S,c. Japan vol. 63, 
1942, pp. 1,551-1.554; Chem. Abs.,-vol. 41,' 1947, p. 
3,267. a solid p:'~rafl~n obtained in this way. a wax was ob- . . . .  ~ : 

: . . . . . .  ta!nedw~tb a me!dug point of 270°_--273? F. :and with :~ : a t~SoI~ .  md  that 9!-95.('¢ :CHi is decomposed tie steam 
- a molecular weight of 23,000. Rece~/tiy 2 new sv ~, bes~ ou T~yu ~!~ the presence of Ei-Mg catalyst. T h e  

: . . . . .  theses have been announced, naphthene synthesis and M . ~ a m i y s t  ~s prepared .as foiiows: Ni(N0~): and . . . .  : 
. . . . . .  :is'synthesis; details, howeverchave nptbeen disc 0sed.:" s~gu~: ~).= a~e diss°h'ed in-H:Q ~ (Xi Mg=9 :.1) The ....... 
' , . :  : .4~ is implied t h a t  gasoline of higher octane numbei*s ' :ealc~n Inn ~+ a 2 s ° :  ?ed b2~ 1 the gra,ns ,,f.l,umme st,,  e and 

. : :isproducedi naphthenes and aromatics and isoparaffins ~ ' ~ .,~ : , , ,  a ~  r~,uced by.g=: ' "  • : " :..:, 
. respectively, are produced._ In the lat ter  case the C: Ko.~Az~w.% S seo:ab s i927, i928; 1929. : +~ 
" f ract ion from the process contains 90% 0f isobutaue. Ko~n '~[ ,% D. See Ubs. 33i4 3315 :. :~. 

e r o z a  ~-re~mtingcatalyst (b) utilizatiou 0f CO-H. 94 ~oea . . . .  ~e=';-A- ~ ' - "" e~.ure.] Teer. vol. . 
' mixtalres of various composition ; (e) synthesis of : . ~ !~Q~-~" ~ "  ~o~-~2,; ~ rennst0ff-u' Wiirmewirt., vol. 

' : branched-chain hrdrocai 'b0ns The lost can urobablv " ~ - ~ - o ,  uP: ~c,-----v ~'nem. ~bs vo 20 1920. p. " 
be attained by developing a complexaction catalyst ' ~oneriti • . . . .  ~ '=~ :~  : " - " i 
combining the hydr0genat[on polymerizing and i~om- ~ - _em review or z~scner's recent work on 0i s " 
e~zing ability. . ' . . ~ " ~rom wa~er g a s . .  (~o~ abs:: 10910 -~ 

. " " : : ~ ;  S e e  abs. 2824. '" : . . . .  1961: K ~ I ~ ,  H." [Smallest FerromagnetieEiemeutarv :" ~ 
: 1 9 5 7 .  KOMAREWSKY, "~r. I. Ah'D RIESZ C ]~[. :Fischer: Size of Ir0n. ] Naturwissensc often vol. 33, 1946, ::i 

' • Tropsch. Synthesis and the Gas Industry : Petrol pp. 71-7o ; Chem. Abs,- vol. 41, 19~t7, p. 7177. : .~ 
: ~eevfi::ur, s Vo~l. 23, -'No. 11, 1944, PPr 4!5-422. .... an~eV]e%v in some detail Of history: Of ferromagnetism 

" • f tim development of  the pr0cess.fr0m the - a rmus methods Used to determine the Size of :~ 
: . he~nning : to  :the present.~ :A reaction mechanism i s :  : toe elementary Fe magmet~. T h e  autli0r's method, i n  'i'~ 

" it Offers the possibility of  converting off-peak gas  pro- magnetism, is ] 9 - ~  ~ With ",'-Fe t~ ,'- ' .. ":;!~Iti 
: auction:to, valuable products .  The  costs of tl~e-pr0cess- does no t  begin uutil *the - - - - " ~ ' - ~ "  ~erromagnerasm . .~? ]  

. . ~Us~ nowexer urs t  be lowered to make it economical. : both-eases +'.~ -'~-~'--- ~r tm~e~ are ~--~0 A. In !~;~] 
• xesearch should b e  directed toward the foll~w~-~ ^~ . . . . . .  , ~,;? ,~u.a~a~es ~ e  presence of a t  least 6~ - - ~ |  

. objecti'~es. Develop more active catalysts ~which will 196 ~ ~ - " " ~ i |  
"" ' ~. ~Xol~01~gr~vs~:L S. [Solid Solution of Iron iu ~ i  operate a t  shortsr contact periods; produce u catalYs~ Graphite.] Ztschr Krls t .  vol 72 1929 pp 381-397" "-~ 

: eatable o f  directing the reaction toward a specific "Chem. Abs vol o4 19~0 :p 1011' ' " . ' :~ . . . . .  
"product, for example, iso-paruffins; obtain a S-resist- ' DIffraetion'patte~ns from Sore .:; 

an t  catalyst having a tolerance of at  least ~ ~a in  ~ e natural graphites • ~ t ~  
Of S r 100:eu f ~ o were duplicated in sam 1 ~,z~ -pc . t. ; develop a process that  will utiliz ̂  ~ . . . .  P e $  o f  graphi te  heated with ~ ( { I  

" ~ ,  : ~'e ~onu solutmn of Fe in-the graphite occurs with ~ 
• a l : : l m ~ t a r e o f C O : H : .  . . . . .  : .  • the probable formation of: F~C.. The presence Of ~ 

i : : i : i i ' 

culated G O S - l i n e  is convex to the coueentration axis Dissociation aud Synthesis of Methunol.] Clfim. et  
:i : .an d the BE-line is straight, iu agreement with nmuer-' ind.. vnl. 42. 19~ ,  pp. 757-773; Chem. Abs., vol. 34, 

,us experimental results. Similar calculations, with 1940. p. 3572. - - 
the heat of fusion Of T-Fe for the beginuing tBC) and Act vAries of sO~ne zno  pleparat i0ns-obtained b y  ~ 

e n d  ( J E )  Of :file SeparatiOn of T-mixed crystals different processes and treated in  various ways wele  " 
. ~ ~om .the melt,  show. that the  J E - 1  n e i s  "straight.. studied in tl~e s3-nthess of Me0H from CO a d H: 
- .  ::lnese also show tha t  in the melt.  C is d ssolved p 'in; and the catalytic ~ct on 'of these prelnlration~ after: : 
: :::.<cipaily.as Fe~C molecules, u a d  to 'a  Smaller e.xteut as. they had been'used f0r ' the svnthesis ~-ere studied on =: - 

C a t o m s .  On tl e b~ s is  Of: ' J E -  ~and B0-~lines, n o :  :the" dissociation of-~ie0H to 'see wlmt changes W e r e :  
:definite statement can be made: as  to:  the ui01ecular - undergone :during t h e ,  high-pressure synthesis tests ". 
form 'of C:in the T-mixed crystals; T h e  heat of soiu- When 5Ierck's pm~e ZnCO~ Is pressed'a~]d then decom r 
lion of I r=l!n Fe~.O in T-mixed^crysfals is --30.2 Cal . ,  posed: at 300" in an  atmosphere of MeOH, t i e  catalyt c 
me neat m transformation at 7~1 ° of 1 gin. of pearlite power per nn i t  vol .  Of catah'st increases dutin~ alias.cA- 

• 20.5 cain, and the heat of formation of*cemeutite - -5  ation of MeOH with the rate of COmpression ~-he.u the : 
to -;-7 kcaL per mol Bibliography. ~ . ' : ' ZinCO, i~sfirst'converted to ZnO by heating a t300  ° in . 
][966. K~a~u, F. Wz~.~rm H. -~O:F~SCH~m"W~ i .  a" andi~thenpre~sed,  t heca t a ly t i cpowerpe rmdtvo l .  

: : [Thermal Disintegra~ on of CO on Fe  and Its Alloys : ~OfrCn~oanlySt a t  first ~n-creases w i t h  t h e  degree of corn-" 
and in Mixtures With Carbon ] A r c h  Eisen- p " to a 'maximum at  1,000 atm., and then de- 

' - htittenw, vol. 17, 1943 pp 43-52 ; C h e m  A b s .  vo l .  creases at higher." pressures .  I~: the ac t iv i ty  of the 
-:, 38 i944, p. 5769. - : . . . preparations is calculated with reference to the values : 
" : : Catah'tic bodies o£ pure Fe cause a stronger disin- o f  total dissociation, the following.degrees of activity: 
: tegratio'n of CO at  about 900 ° Which however if  c o r n -  (activity scale) during the dissociation of 5IeOH are  

:Pared with the equilibrium conce~trations of  B o u -  obtained: ZnD pressed under 1,000 a t m .  h a s  a b o u t  

~ut probably to them cal reaeti0ns betweentbe F~ and smiths,hAte (na tura l  ZnCO~) has a much'  lower a c -  
~:ii: ]~Ouard's curve, cannot be aSeribsd tO catalrtic effects the samemctivity as ZnCO, pressed under  2,000 a im. ;  : . 

~0. Admixtures of graphite up t0 1 5% do "or a f f ec t '  tivity.. I f  t h e  numerical ~'alues o f  CO formed bY d i s :  : 
• -~::this action of sof[-Fe basic b0die§ ;if: h0we-ver the s°ciati°n °f  MeoH are  Chosen as  a basis for c0mpar i - :  
;'~;? basic:body e0ntains eementite a::verv:nr~n0unced InUx : "  .s°n' Zn0 p re s sed  u n d e r  1,000 stm.. is slighd~, more 2 : 
~ i  ~ i~um';0f CO=formatl0n is observed~ ffetween 500 ° and act ive  than--smithS°hAte,: followed by  ZnCO~ pressed . ; ; : ~  
ff:~"~:600 ° at 0.4% C as cementi te:  This maximum is e-ual ~ under 2,000 a tm.  ~The tests on the synthesis of i~eOH : . ~  
~!~.br even higher than the value for soft Fe  arou}id ~00 ° ' showedtha t  .smiths0nite is the-most active Catalyst, : 

I.'iJ:'~,~: depending on the quantify of basic body, mud can b e  bY. ZaCO~ pressed under 2,000 atm. and subjected tO :: ~i~: :observed, though weaker, even:at lower cementite c o n - '  sou,wen in order by:Zn0 pressed under 1,000 atm. and 

• LOUts; Increasing the eementite content increases the 
.~taximuln value betwesn 500" and 600 °,.while a t  000 ° 

t becomes smaller and is hardly noticeable a t  i~2-1.5% 
(3. Stsel has much less disintegrating action .on CO 

- man powdered basic catalytiC bodies.' Magnetic meas- 
~e~aents showed tha t  in passing CO:over Fe powder 

" p m 500 ° the lat ter  is transformed entirely into ee- 
~aentite; the 'velocity Of the transformation depends 

preliminary t rea tment  in an atmosphere of MeOH 
"vapOr" at  300 °. Smithsonite is agood  catalyst without 
havifig undergoue ~tny preliminary treatment, whereas 
hydrated ZnC03 requires special precautions (preltm- 
inary, treatment in  MeOH vapor ut 300°). W i t h  
smithsouite increase in the velocity of circulation of the : : 
gases increases the catalytic power per  unit  vol. of eata- 
lyst; with ZnO the reverse is the case. Tests on the 
dissociation of MeOH with catalysts tha t  had been 

pa the fineness of the Fe powder. Simultaneous forma- used f o r  synthesis showed a considerable decrease i n  : 
tI0n Of higher carbides Or any other oxides could not the catal~ic power, and the s cite activl 
be Observed at  . ' pe "ty of thes e : 
. . . . .  this  temperature ~ : c.atalysts also seemed to have undergone considerable 

, : :  :' . . . . . . . . . . . . . . . . . . . .  . . . . .  . 
, . . . .  : : . ;  ~ . . . .  . . . . .  
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modifications. Zn0  prepara t ions  produce chief ly a i n  - a s t r eam of CO=; then the CO= was  cut  off, and the : 
s t rong dissociation of  5IeOH' (S0-90c~ i into CO and H.. heat ing continued to 800°-1,200 *. In  the  i s t  Series :(: 
and  a slight decomposi t ion (10-20%) of the  MeOH the results we re  divided into 3 groups : Samplesheate~ :~:: 
into secondary products ; but, a f t e r  they had been used a t  200 ~, 300O~and 400* had  a predominance  of Fete,  . :  
for  the  synthesis of  MeOH, they  pr0duee little deeom- The predominant  phase of samples hea ted  a t  500* and i ~ 
position into CO and H~ (2~-~0%),  and most  of  the  579* was ha rd  to de termine .  The  p redominan t  phase ':.: 
51eOrH is decomposed into secondalT products¢ espe- of samples heated a t  600°-800 * was  Fe=0,. Lines of ~- 
c i a l I y . I e f o r m a t e  (15-37% of the  in i t ia l .MeOHL The  F e e  appeared on all r6ntgenograms.  I n  the second ::: 
act ivi ty  of the  catalysts  dur ing  dissociation of  ~IeOH series the  p redominant  phase w~s a -Fe .  
on the one hand ~nd dur ing  synthesis  of  5IeOH on the  
other  IS not  the same,  The  study of  the  ca ta ly t ic  
dissociation of  5IeOH is no t  a reliable method fo r  de- 
termining ~he most  efficient catalysts  for  tile high- 
Pressure synthesis of MeOH~ r£he dissociation reac-  
tion:seems to be useful mere ly  f o r  furnishing, by means  

- of relat ively simple appara tus ,  a few qu,~litative d a t a  
re lat ive to the  act ivi ty  of ca ta lys ts  for the synthesis  o f  
M e 0 H ;  to determine the  most  suitable ca ta lys ts  it  is 
preferable  to ca r ry  out  synthesis  tests under  va ry ing  
conditions of pressure,  t empera tu re  and quan t i ty  of  
reactants .  
1970. KOShEr. "iV. [Effect of Hea t  Tre,~tment Below 

tile A~ Point  on the  Proper t ies  of Teelmical I r en . ]  

KOZLOV, L . I .  ~ee abs. 1589, 1590. 
Km~E~En, L. 8co abs. 2151. 

1974. Kn~:m', J .  [Artificial l~,Iotor F u e l s  ] B,~nYfis~ 
Koh5sz. Lapok, col. 70, 1937, pp. 366-370" (:'hem' 
Abs~, col. 32, 1933, p.  1425. : ' : " 
General account  is given. The me thod  of  Fischer. 

Tropsch is proposed for  working up Hunga r i an  coal 
ocem'rences in the 5Ieesek .Mountains. 

KnXSELOH, F .  See abs. 3051. 
1975. K~ASE, N.  W. High-Pressure  Gas  Research at  

the Univers i ty  of Illinois. Chenl. and  5iet Eng col 
35, 1928 pp. 463--465; Chem hb~ col o;~ -19";8 p" 
4254, " * ~" - - '  - ' " Arch. Eisenhfittenw.. " *~ o - - -.~o " 

el. - ,  19-9. pp. ~,0o-,,.-. 1976. Higb-Pressure High-Tempera tu re  Tce.h- 
r KOTH' A' ~"  8CO ab s" 2576, 2577. 

nology. Chem and M e t  Eng.. col. 37 1930 pp ~130- 
1 9 7 i .  KOTZSC~.~IAlt - - .  [Pfioducti0n: of Paraffin F r o m  ;: : 533; Chem. Abs. , vo l .  24~ 193"0, p. 5394. ' 
: C~rb0n Monoxide and H y d r o g e n  E x p e r i m e o t s t o  : S y n t h e t i c  NH~ industry,  synthet ic  5 I e 0 H  industrY: 

. . . .  Explain tlle Unfavorab le  Outcome of a Large-Scale  and the hydrogenation of per to lemu indus t ry  :are the  ::  
E x p e r i m e n t  t Lenaa . ]  F i A T  Reel R-20, f r a m e s  ones using h igh  pressures  and tempera tures .  Flex- 
7552-7561; Oct. 20. 1939 ; PB 73,564. ibility of the  hydrogenation process  pe rmi t s  refineries 

Expe r im en t s  were car r ied  ont  in the I. G. Farbentn-:  t o  adjust  their  output  in accordance with demands 
" dnstrie Ammonia  Laborntory.  Oppau: ill all a t teml) t  t o  of  eonsmning market ,  producing gasoline, kerosene, 

explain tile f idhu ' e  of  u large-scale exper iment  a t  gas  oils, or  lubricants in the proport ions desired. The 
Lenna on the production of  paraffin f rom CC and  H :  process permi ts  100% conversion of c rude  0ils into 

_ i~[the:presence of a Co ca ta lys t - .  Af ter  e l iminat ion-of  - gasoline of excellent quality,, while bn t  70% 2s:~ob- 
several  possible f a c to r s  i t  was  concluded tb:it the eon- rained ; for example. S as H:S passes out  of  the  picture, 
di t i0ns of redncttoa of  t he : ea t ah ' s r  we re  responsible .  : P l a n t s  a re  v i r tual ly  ready to go into 0pera t io l  t0 pro- 
fo r : zhe  faihu 'e  Of the Lenna  e-xperimear. The  f a i f u r e  7: du~e~ l~igl*ei- a lcolmls  f r b m  CO and H.. by p r e s s u r e  
~'us d n e t o  t!~e swift  rise in the i'ednction t empe ra tu r e  ~ .  :catalyt ic  pr0cesses.::~2'ischer's Synthol process had 
of the ~eatnlyst. Hea t i ng  fo r  4 ;hr ;  vielded Sat isfactory :methanol]on of CO a l s o  are  high,pressm.e high-tem- 
eat a.lysts, whereas  hea t ing  f0r  16  ra in .  g a v e  p o o r '  :!~eratureprocessesofinteresttothepetroleumindustry. 
catalysts. 

. . . .  :1977; . Carbon 5Ioaoxide u s a  Raw:  ~Iaterial 
: Kov.~cs S. See abs. 3374 m' Chem eal Synthesis. Trans .  A m  Ins t .  Chem 
1972.: KO~V°~.LSKI, ~'.. 2,XD G0~DZtK ~ J [Crael-in~ of : -  Eng.,col .  32, 1936, pp. 493-510; Chem and  Met. Egg 

Higher-Be]l iar .  Benzene Hvdro~.nrbon~ to ~ 51~Otor :: : col. 43, 1936, pp. 590-595 ; Chem. Abe., col. 31 1937 
• p. 6763 Fuel.] : Przeglad Gornicz~" col 6 1950 DI) °O3-°0S • : " " 

:, i e :o fO .5 . ed  t o P r 0 d f i c e T l ~ e o f g a s o :  ' : :g  8 c e ' a b s  :3195:: . . . .  : ' :  
=: l ine  of 61 octane no. Without C formation.  C o n n m v .  : : ~ .  . . . . .  - . . 

: ~ . t0 expeeta:tions: a m ix tn r e  0f 71 6%:o f  tlie s v n t h e t i c / ' ;  ' :  'KnATZE~ 5I. B. ,gee abe.  2841 : ": ' ":. ~ 
=' :0il and 2sA% of:tim a rd inadc  f r ac t i en  froth eoi{e:oven. - - i978. 'KRAvO~ 0 [Techfiicai an:d ECOnomic Cons d: ~ i~t 

g~l:mraan)~facture !,h~i~ia! b .  ,p:, :156": 95% up to !98  °)  : :: orations on 'Coal  Refining, Witb  Special Reference -..!~:i~:] 
:~ ~ ^  . ~ . : - ~  . ~ . , u r e i y  low opnmum ten)pe~atme to H~gh Pressure  Processes Stah 7 . . . . .  o~. o~y ann ~ arm. pressure tO yield ~ of gasoline ~'o o (  16"7 . . . . . .  ~ = ~ a  ~o),~: ~ls? ,  ~ 2 2  ~:~t 
er 7~j7 octane no. withouti a n y  C. fonna t ion .  I t  is " ' I echno l  vo~ ' ~ u " ~ ' o ~ ' ~ ' ~ ' ~ ' o ~ , ~ r r ' ~ n s ~  ~ t e ~ ° - ~ : ~ : ~  
ea~uiaetetdo thaaot]iconv?:i~%Ofre~a~e:,~n~at~cs ~n_the : coL3,  1927, pp'.'~5-5~.-~57~etrol. ~ imes ,  ~ao~./~ 1927:: ~:~J 

" ~ " ~ - - -  ~, ~rucmng P ~~u; k 'etroleum ~ ol. 23, 192~, p 1213- Chem. Abs.7; .~" 
: pthrec;:Imo~tiaC lfar~cfion alone. ~The fea;ibilitv of  the  . :  ::col 21, 19o~ p 404;: " - , ~  ~'~;~ 

: . 'ge .cole  was  c0nfirmed by "cracking .... :: General dis 'cuss]on : " - " .... ~ [  ~ 
of mixtures  of the synthet ic  oil and the ' a roma t i c  f r ac ,  .... " : " '/ : ~ . . . .  

:-: l ion ind i f fe ren t  proport ions in a Carburol-tvne un i t  Of " !979. , - - - - - .  Catalysis Apphed  to the  Conversion~ 0ffi ~ 
. :  ~10-tomper-day capaci ty  a t  a :recycle ratio" ~f 5 ! 1; " : : :Hydrocarbons"  .Pr0c.i I n t e r n a t .  Conf.~:Bituminofis:~ ~,~ 

~: : . . . .  • KOz~,~ov .~ \K T 8e~  ~bs i992 ' :~: Coal, r id :Conf .  1928 3o.2-48 Brennstoff.Cheni~,~!)~ 
L , . . :  -.~ ' : • " . • . . . . . . .  : : v o L ' z o .  ~.u2~, P .  9 .  ': • : ' : : -  ~ . . . .  '~:~)~'j| 

- ; ~ - / ~ r ~ e z ~ z x ~ ,  ~ .  K.  [ B e h a v i o r o f  Fe~O i n a  S t r e a m  .: Genera] 'discussion Of Catal~si.~ = i t h  ~ ,ma  , , , l i en )  ; ~  "] 
o,,~v~.j ~mi,  vol 1 No 7 /8 ,194 /  7 8 - 7 9 " C h e m  " , .. . _ w . . . . . . . . . . .  ;:~.:~:~ ~ h ~  ~,~ a.~ ~Q~ "--~;) ' pp. , . tzon to coal hydrogenahon  and the  oxidat ion of  nnrafiia .~ ~ |  

: . . . . . .  -:-: . . . . . . .  p. ode~. : . hydrocarbons t o  obtain f a t ty  acids.  No specifl~c - n / ~  ~:~": 
In terac t ion  between F~C and  CO.- was  inves t iga ted  : t lon of special catalysts  . . ,; ~:~ 

nyX- rays .  Therewere2sezJ4sofexDeriments:~n+b~ l_~n ~v. , . .~  ~ ~ ,  " = . -  ~ _ .~:  ~i,~] 
first  powdered pure  Fe,C was  heatecl a t  carious-to-rot .--a~-t~t~--~,~,.~owmscn~...~:, ~ n  ~ u e E ~  R. [~m~:  ~@l 
peratm-es o00" . . . . " - -, . . . . . . .  ~ynmeuzen  ~T0m J~'atty ~kcids o ~ :~ 
CO . . . . .  - ^_-800  for  o-60 ram.  m a st~.enm of pu re  . F r o m  6 to 12 C Atoms.  I .  ~ r e~a ra t i on  ~-f the S "~°'~'': ~ 

: '  !n the z a  the Fe~C was  h e a t e d  ~t  400 fo r  30 r am;  : thetie Fats . a n d  T h e i r  ~Hy~lro[ysis b y  Pane re : t~c  ;:~$,~ii1 

| 
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phase and F e ~  is  t he  7-phase, Was Calculated f r o m  e.x- 
isling da ta  f o r  t h e  synth'esis of  .XH~ and  fo r  the  reac-  
tion Of Fe  n i t r i de s  wi th  H=. The  va lues  obtained fo r  
log K~ were : 400 ~ 5.616, 450 ° 5 ~ 5 ,  500 ° 5.491, 550" 
~.483, and 600* 5.352. By combining these  va lues  w i t h  
da ta  on the f u g a c i t y  of X.., t he  N= pressure  in equilib- 
r ium with the  e-  a n d  7-phases  a t  400*--600 ° w a s  cal-  
culated a t  app rox ima te ly  12,000-13,600 a tm.  
1 0 9 6 . - - .  [:Nitriding of  :Iron:] Doklady Akad.  

Nauk. S. S. S. R., col. 71, 1950. pp. 481-434 ; Chem. 
Abs., col. 44, 1950, p. 10,631. 
Specimens of  F e  were  n i t r ided  a t  375% 400% 450*, 

and 500" a t  a t m o s p h e r i c  pressure  in N H r H :  mix tu re s  
the N l~  :content r a n ~ n g  35-65%. The  ~/itriding r e a c -  
tion stopped a l m o s t  completely a s  a l imit ing N= content  
in the Fe  w a s  approaehed,  the  final N: content  increas-  
ing with inerease  in  t empe ra tu r e  Or NTIa coneentra-  
t.ion. Ni t r id ing is  t he  resul t  o f  ~-opp6sing reac t ions :  
(1) 2 NH~+2xFe--)2 F e x N + 3  H=, and (2) 2 FexN-* 

2xFe-{-N.-. Reac t ion  (1) is l imi ted by  r a t e  of diffusion 
of N: through F e  a n d  Fe  nitrides,  and because of  the  low 
ra te  of diffusion througb Fe nitr ides,  the  reaction slows 
down as the n i t r i de s  increase until  equilibrinm be tween  

Lipase.] Biochem. Ztshr . ,  col. 316,1943, pp. 96-107; 
Chem. Abs.; col. 38, 1944, pp. 4626-4627: 
Exper iments  w e r e  m a d e  with fa t s  f r o m  cat ions  lower  

:fat ac ids  to de te rmine  the- l lpase action in alkal ine or  
acid medinm and in a med ium of var iable  pH. The  
hydrolysis is g r ea t e r  the  smal le r  the molecular we igh t  
of the  t r~ lyce r ide ,  bnt  no aPiweciable difference was  
found between f a t  acids  with even or  odd C numbers .  
1931. K]?~K'UT'WALD, A: [Synthet ic  F a t  a g a  Foodstuff.] 

Deut. Gesundheitsw.,  col. 3, 1948, p p ? ~ 3 5 6 ;  Cbem - 
Abe., col. 42, 1948, p. 7898 . . . .  
Syntbetie f a t  consisted of glycerides of  s a tu ra t ed  

fattY acids, of  Which 50% had  an odd number  of C 
atoms. Analysis  showed the  following ester composi- 
tion: Laur ie  acid 18%, undecanoic acid 18%. tr ide-  
canoic acid 20%; myr i s t i c  acid 8%: palm]t ic  acid 15%, 
margaric  acid 79"¢. and s tear ic ,  nonadecanoic, araehidic,  
and caprie acids  to ta led 3cA. T b ~  remainin~ 11% 
were high boil ing point  esters.  Synthetic f a t  "looked 
like b u t t e r f a t  Was solid a t  reran ~empera ture  and 
was v i r tua l ly  wi thout  tas te  or odor. I t s  melt iug point  
was 36.5", saponification no. 235, I no, 11. I t  could 
be stored for  2 yea r s  wi thout  aDparent ¢bange in 
taste or odor. Persons  i*l good heal th  w e r e  a b l e  to the 2 reactions is  a t ta ined .  
digest 109 gum/day,  i t  was  well tolerated even by : KmEQ. A. ,see abs.: 4 3 a  44, 46. 48. 49. 
9ntient~ witli l iver  Or Stomael  aihnents::in a uouuts  ~ARv ~vR,rr. ~ V),~,)~e~ : ~ n - ~ , l ~ ' - s 0 ~  :R 
Up tO 50 gm./daY. It- was  absLrted f rom the rote s- improved  Caus t ic  ~Scrubber.  Ind.  Eng. Chem. col. 
tines and easil.v metabolized. Ingest ion of a 50-gin. 41, No. 7, 1949, 19- 1508. 
dose prodnced a fall  iu resp i ra tory  quotient in a man-  
nere s imi la r  tO but ter .  Expe r imen ta l l y  induced Description of  smal l  l a b o r a t o r y  scru )bet f o r  renlov- 
ketosis in hea l thy  persons could be reduced by ndT ing CO: f rom t h e  e x i t  gas  of the  Fiseher-Tropsch 
ministration of  Synthetic fat .  Synthesis. :: . :  : 
1982. KnEns. R . W .  Development  of  Srntlietie Fuels  1988. KmXGS, "iV...~XD KE.~[PI~ExS. J .  [Solubility of  

F r o m  h ' a t u r a l .Gas :  Petrol.  Refiner. v0L:26, N0. 10, Oxygen in Solid I ron .  L]  Ztschr ,  anorg.  Chem., 
• . . . .  col. 183. 1929, pp. 225-250; Chore: Abs.; col. 24,1930;  1947, p. 171: • 

. . . .  Paper  a t  t h e  Southwest  L o u i s i a n a  see; meet ing  i p .  44. ~ ,  . . . .  : ~  : , I 
Amerieafi Chela]col Society,  discusses flfeh'eserves o f :  Fe-used wavso~l,rePared by:-reduetio.n Of p u r e  ]ie:.O, ~ : : ]  
liquid f u e l  t h a t  c a n  b e  made :ava i lab l~  f r0m::our  r e -  i u  d r y H :  at  o r 0 - i v 0  . T h e  s01ubfllt.Y.of.O= m f ins  : . :  ] 
sources Of natn:ra! gas, coal, and oil sha le :a t  va ry ing  .Fe was  de te rmined  by means  of :equlhbr~um exper:  ! .  I 
gasoline price levels, and p re sen t s  simplified d i a g r a m s  nnents m a c u r r e n t  of H.--H=u vapo~ a t  71u ° a n n  w a s .  I 
of some of tile process equipment  tha t  will  be u t i l i zed ,  found to be 0.11±0.015%. Tile s ame  expe r imen t s  : 
1983.,K~SVLE.~ D. 5. W. [Physical  and Chemical Con-  ~ r ~ e d  for  a s t u d y  of  the equi l ibr ium F e O d - H : ~ e +  : 

~tant~ Of Two Completely HYdrogenated Oils Pro- " " " 
pared by the  F i scbe r -Tr0pseh  Gasoline: Synthesis.]-  1989. . ~[Solubility of  OxTgen in : Solid I r on .  
Chem. %Veekblad. vol. 35 1938 pp. 410-411;  C h e m .  IL l  Ztsch r,  anorg .  Chem., voi.  190, 1930, pp. 3 1 3 -  
Abe. col. 32, 1935, pp. 7252. : : : : 320; Chore: Abe., col. 24, 1930, p. 3974. 
These lubr icat ing oils differ  marked ly  •from na tu r a l  B y  measu remen t  of tbe O= p re s su re  of Fe-O .mixed : 

petroleum produc~s i,l t ha t  the  al iphatic side chains:  crystals with H:O-lC[. mixtnres , : the .solubi l i ty  (if O_- in 
" a r e  very  much branched.  The  molecular :weights  ( 7 7 4  s o l i d  Fe at  800 ~ w a s  found t o  :be 0.095+6.01%. : A t  

and 457, d: 0.8580 and 0.8453) are  different .bul~ t h e  . 715" :the va lue  Of 0 i 1 ± 0 . 0 1 ~ %  h a d  been previousl~ o 
:molecUlar dense]tUitions are  p a r a l l e l ; i n  both cases  the :  :determined,  T h e s e  resul ts  were  confirmed by t h e  d e - :  , : 

: 3"tscosity p o l e h e i g h t s ' a r e  identical 'a l though t he  ~'ls-' ~ compos i t i ono f : f r e sh iy  prepared  Fe_.Oa i n t h e  s ame  ga s  
, - cOSily t ime indexes a re  different.  : T h e  Ubl/el01ide law . . . .  m i x t u r e :  : . :  : . : 
; .  *that oils of t h e s a m e  Origin have  the  same pole he igh t  1990: KRb~ 'PE~ I~ '  [ H e a t  T r a n s f e r  ~ in the  F i s e h e r : :  

: :  is confirmed. • : :  " : ' - Tropsch Synth'esis, 'Especially in Lamel ia  Furnaces . ]  : 
:: 1994. . [The  Chemism of the Fischer-Tropseh Erdiil u. K o h l e  v e t  3 No: 1, 1950¢ p 10 • 

' : '  " .  Synthes is ]  C h e m  en P h a r m  Tech col 3 No 1 ° : ' ' - : ; , :  . . . . . .  ~ ; i~_o^^ : ~ .  . • • :, ~ :_TJ Paper  presented  a t  the1949 m e e t m g  of the  Deutsche  ",'. 
z-J~ pp up-  uo u m m  et nd col 61 I~o t l ~ u  i ~ n h f ohlechemle ;~;~'i p 151 " - - :; ' " " ~ . . . . .  , Gesellschaft Mineraliielw's~e sc a t u. : K " . • : 

%[( . • • : :  : : i The  ~transfer of  t h e  react ion h e a t  set  f ree  i n  t h e  : : . 
;,~:." " Standard ca ta lys t  for  this  synthesis  is 'c0mposed of  Fischer-Tropsch synthests  is t r aced  f r o m  the  middle  : ,  
"~L:= Co : Th : Mg : [-ieselguhr in the  proportion of  100 : , o f  the" ca ta lys t  bed  to the  H - O  spade of the  ca t a ly s t  - . 
i~;'.:'.~ 5 ½ 8  ! 200: : T h e  Th  m a y  be Omitted and the quantit:~" "furnace .  : The  problem is d i v i d e d  into "4 ] )ar ts : :  (a):  :: '~ 
iT¢i,:. ~ . M g  decreased:: . T h e  kieselguhr  h a s a  double role;  ~ ' F r 0 m  the :middle of  t he : ca t a lvs t  bed t o  the  lame] in ,  : 

'~. naures a ' v e r y  fine division of the  Co and renders  the  " t b ~  f r o m  the l ame l l a  to the  Coo'lin~ sn~:ce fc) f r o m  the  : : 
:~. a talyst  porous: I t  ~s v e r y  improbable tha t  Co carbide tube Wall to t h e  coolfne H~O (d)  f r o m  the ha th  of t he  
: ~ :  is formed ~ s  a n  "intermediat  e product.  : T h e  m o c h a -  s team:in  t h e  cooling {ube to ' t l~e s t eam ac 'cumulaton 
i: e~_sm of the pe lymer ,zaf lon  react ion has  not  yet been T h e  heart t r a n s f e r  within the  ca ta lys t  b e d  a s  In t h e  
~, . ~arif ied.  : ~ • : lameUa is ca lcu la ted  by the  same ' fo rmula ,  which  shows 
i.' 1985. KmcH~vs~:~,  L R., ~ n  K~.*z~ov.~,  N . E .  [The  a quadrat ic  dependence be tween t empera tu re  a n d  path .  
~'_: c-Phase  of  I r o n  Nitr ide.]  Doklady Akad. I~auk S .S .  For  t h e  ma in  r e a c t i o n  zone, in wh ich  86,000 kcal .  p e r  
.:~i: - S. 1~, v01. 71, 1950 pp. 677-680; Chem. Abs., col. 45 ,  hr. are  genera ted  in 1 m 2  of catalyst ,  the fo l lowing 
v~ . 1951, p: 1410: . t e m p e r a t u r e  differences a r e  shown:  (a)  I n  ~ e  ca t -  
i~;'~ Equilibrh~mconstunt~ofthereaetion [ 2 n / ( n ' m ) ]  alyst  bed about  3 ° ;  (b) in the  lamella,  3" ;  (c)  in the  
J'~ F e ~ N - ~ [ 2 m / ( n - - ~ n ) ]  Fe  N + N .  Where Fe  N is the  e- water- tube:wall  1% Expe r imen ta l  and  operat ing tern- 
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per°tare measurements are presented for an active observed in the reaction when additions of Hg, ' 
catalyst. ~'~Icasurements of H~O circulaf2on in a syn- and U oxides, LI~C0,, and mi~thres with E~-C 
thes i s  furnace as  well as i ts  ca lcula t ion  is given briefly, made to the graphi te ,  Th0= producing 2.I% Oa 
1991. KRomegn~, H., OPrrz. W., A.'~'D FP~SS, W. [Sul- Composition of the  reaction gas  showed thal 

fochlor inat ion of Kogesin in  the  Dark.]  Erd~l  u. l ibrium is establ ished beginning a t  570 ° wi th  ac~ 
:Kohle, vol. 2, 1949, pp. 498-500; Fue l  Abs., vol. 7, graphite. No establ ishment of the  Roudouar( 
1950, abs. 3133. l ibr ium was found. The l i te ra ture  is reviewed ] 

:i~ I 
m ~ . z A ~ z z  ASSZRACTS . . . . . .  2 6 5  

and for  coal hydrogenation. Lower  pressures,  l igh te r  $2.33 per  ton Of coal gasified, and a gas is  Obtained 6f  
dquipment, min imum H~ consumption,  and the  use  "of calorific value 125 B. t. u. per  cu. ft .  
drY coal wi thou t  a vehicle or w i t h  one readi ly  flashed 1998. --------. Synthetic L iqu id  Fuels. 1948 Ann~hl  
off are indicated i n  the coal-hydrngenation process aS Repor t  of  the Secretary of the Interior.  L • Oil 
contributing great ly  to the  reduction of product ion F rom Coal. I I .  0 i l  F r o m  Oil Shale. I I I . - L i q u i d  
costs, while  in  t h e  synthesis  process product ion ra tes  Fue l s  F rom Agr icul tura l  Residues. IV. Secondary 
3-5 t imes those of German p lan ts  have  been indicated Recovery and Petroleum Chemistry and Refining !~e- 

/ i i  • ~ : : - ~  

Tests  on the reaction of  Kogas in  (b. 225°--305°y 
w i t h  Ch and  'SO: were made us ing  Kogastn of 3 grades 

wi th  72 ref. 

K~o,x~a W ~ee abs. ~4~9! : 

~)rlel]Y,~ I ! . : ~  through use of a new t y p e  of in te rna l ly  cooled con- search. , Bureau of ~i ines  Repts. of Inves t iga t ions  
~::,!::~,~ verter  embodying an improved cooling method consist- 4456, pp. x'vili, 1-62; 4457, pp. Xviil, 1-57; 4458, pp. 

: :  ,~ ~ ~ in  in dr ipping a cooling oil direct ly over l e e  camiys~ xv i l i  1-2 -~ ~Ianua.v ~)4~ . . . .  
referably m cocurrent flow a t  h igh  space-veloclt*es , • 

Today ' :  : ' : : ~ i  p -h  n t - e s i s  as Besides the increased r0duc Comprehenmve review of  a l l  of the phases of  t h o  
Tim~o" ':: ~ ~ . ' ~ .  of t e sy n g - P : Government 's  synthetic l iqu id  ~uels development pro- 

~':, ' : " : ; ~  tion reported, there are the fu r t he r  advantages  o f  a gram Detai led en~neer ing  studies and Cost es t imates  
. : :? , : ' . .~,~ lower content of gaseous hydrocarbons in the proauc~, of the var ious  recesses 

~'Ollsh: ~ : : ~ : ~  the possibi l i ty of great ly  enlarged reaction chambers, - -  P -- ~ " ~ ~ :~2 152a : 
rebuilt/~:;~ :!~.-~ and the use of a Wider range of ca ta lys ts  in  compari- ~ K o v ,  ~c. ~.  ~ce sos. xo , . . 

.~ of the  :~ " , ~  son wi th  fiuidized types. S t i l l  other  methods of cool- 1999. K u s ~ ,  P . ,  A.~'D WZXZEL, W. ~[Equi l ib r ium 
~quipped :i:: : ' ~  in # are under  inves t iga t ion  such as l iquid-phase sus- Re la t ions  Involved in  the  Interact ion of Wate r  
~an rep- :: [ [ '~ :  he%deal cata lys t  and hot-gas recycle Vapor and Methane. I .]  Metallbi}rse vol. 21 1931, 
TrOpSeh I ~ !  ~.~. ~ ~ ~ +~o ~ . . o e , ~ v  of the In t e r io r  pp lOO7-12o8: Brennstoff-Chem vol 12 1931, p 
certain ~ " ; - - " 380" Chem kbs vol 25 1931 p 561 ° ed from ~ on the Synthet ic  L;qmd Fuels  Act f rom ~ 'anuary 1, , • - "r • , ' . . . .  
. : i |~i~ ~a47 tO December 31 i948 :io8 n .  C0mbusti()n v o l  Develops equil ibrium constants  fb r  al l  the s teps a n d  
~ t h e  I~:~:~ lft ~oh,~,;..xr lO.t~ -. .  aO--~- P~tr01 PrOcesoin ~ vol  for the complete reaction of H..0 vapor and  OH, for  

of  puri ty,  technical, refined (olefln-free), and a super.  
refined mater ia l  (olefin-fres vacuum:dis t i l l ed  over Na  
in  N=). U s i n g  the  refined m a t e r i a l ,  chlorination was 
t he  main  reaction a t  25°-38 ° and  sulfochlorination a t  
38°-'68 ° ( temperature  measured i n  reac t ion  Vessel). 
The  best  ra t io  between chlor inat ion and sulfochlorina- 
l ion  was a t  68 °. Technical Kogasin  reacted s imilar ly  
bu t  somewhat  more energetically. Us ing  the h ighly  
refined Kogasin, reaction wi th  CL--{-SO= could not  be 

1994. KR0.'N'STEN, ~. A, P o l a n d ' s  OU Posi t ion 
Synthetic and Subst i tu te  Products.  Petrol.  
voL ~1,19~7, pp. 159--160. 

Of the 3 German-buil t  synthetic p lants  on 
territory, not  one is in  a fit condition to be 
They will, therefore, be combined a t  the sit~ 
0swieclm Synthetic oil  works, which will  be equipped :i: 
with plant allocated to Poland under the Germa " Ol 1931 

obtained. In the course of analyses of +he w.~;.~ aration scheme and ~;-- ~ ........ n rep- : peaded catalyst and hot-gas recycle. Vapor and Methane. I.] ~Ietallborse, vol. - , , 
marked  sens i t iv i ty  of the re/] -~,1 ^ , ~ -  ~ ~ " ~ ' ? Y "  ~lan ~ .~  ~ .  . . . . .  .7 . . . .  s ~ v m  ~.e ~lscner-Tropseh .^~. ~ . . . .  ~ ^~ ~ ~ . . . .  ~ pp 1227-1228" Bre] Lst( ~-Chem,, vol. 12, 1931, p. 
to  O.- was...observe d m the tempera ture  range 100o-130o: amount of salvaged equipment wil l  a~ ~ ... . . .  . _certain " On t t e  Syn th  ,tic Liquid  Fuels  Ac 380, Chem. Abs.r. vol 2n, .931, p: n61 . . . .  
~ e s t s  wltn the  most  highly refined ma te r i a l  to which t h e  works a t  Blacl iowni-  B , ^ ^ ~ ^ Z ~ - ~ " ' ~ L r e u ,  £rom : . - ,. ~ a ~  ~,~ Docez lber 81 i948 l o s  n .  Develops equil ibriun .~o[ ~ants fo r  al l  the s teps and . 
u.5% of cbain in i t i a to rs  . . . . . .  ~ . . . .  . -" . . . . . .  ~ - -~vr ,  ~ormeny the ~: ~ . . . . . .  ' ~ ' ' " . . . .  " va r and CH, for  • . _ (dodecylene-1 benzo~l per Schls~lsche H y d n e r w e , k  a . . ~  . ~ ~-~, ~ ~e w b~t.nvw ~O2R -.- , " • P tz r the complete reac n [ H..0 po • _ ~ OX e .A. 'uu, .... ~ • ..... ~ ..... ~,~. 49-ol, e , . . . . . , 
" e) n ad  been added showed s t rong  combmatmn wi th  ! ~  ~ ~n , - m Szlesm. The new works a~ Oswlecim w ~euz  erzyn ~ ~.,5 3 1946 o07 '~0S" Chem and Eng  News vol 06 the productmn o f  H= under  ~sobamc cond~nons. ~Iath- 
CI= and SO= a t  71°-77 °, the products  containi-  . . . .  output .of  40.000 ton n .~ .~  ~.~ . . . . .  ~- ~1! have an :!~ : " ' PP" - - : ~ "  • ' ' • ! ematical  expressions fo r  eva lua t ing  the pa r t i a l  pres- 
proximate ly  16% Ol and .9% S:  Inh ib i t0 r s  of ~l~e r~- ther processing into s~)~rr 'Xf~:~and~.~"~-ates for fur- . 1948, pp. 610-611: . . . . . . . . .  sure of each of the gases, C H .  CO.-, and CO, in  terms 
a c t ~ n  (a lcohols ,  pyridine) also were tested. In  the p l an t  completion is unlikeh-'before ~ Pmr°na~ cts '  but ~ Progt:ess i~ade *n t h e  de~elopmen~ o~ ~n~l~2rza ~ of equi l ibr ium constants and  the pa r t i a l  pressure of 
~ - ~  o~ pyrmme the inhibi tory act ion i s  ~lna ~n n 1 ~  "X~.- . ,~ ~ ~ " . . . . . . .  [:~" memous zor . m  pr~am~t~uu u~ ? ~ . ~ . ~  : :~.? . . . . .  "? " the other components. 
pvr idine-chlor ine  corn.nun a ~ . . . . .  ,. ,= ~:: ~y ~ *~__ . . . . . .  ~P-~, ,~. t~rontableness of 0b t ' dn in~  n , ,  " ~'~-~: reported - Projects  under way mclune Dora aemonsu'a- ~ . . . .  . . : ~._ 
ti~o . .~  . . . . . . .  , - .  ~ . . . . .  t~ s m m c m o r m a -  ~ ' r o m W a t e r  Gas ] Petrol z ~ h ~  ~.] o~ ~-;,~- ~ | ~  - ~ -  - , - : ~  --.1 , - ~ - ~ v  "n,~ ~i lo t :n lant  investi¢,~- 2000. . [EquUibrium ~emuons  znvmvea ~n m e  
ob~'ained~'~°teumh[rac~.ons f rom crude oil was not  1524-1525; Chem: Abs vol" ~1-9_o~-~, ' :~ '~:~v2" p p . .  : |~.! : ~ :~"~v~"~a l : ' o i l  :coal 'hvd~'o~enadon ~vnthe~is ~as~by In t e r ac t ion  of Wate r  Vapor and Methane. I I . ]  

r ..,.,~ ' ~ "~"~ '~U '~  owing ~0 ~ne presence of na tu ra l  ~ . . . .  ~ . . . . .  , y-~, ~. -~,,~- ~ _ v,:~,'. . . . . .  j : -  ~ ~ ~.~_ .~._?:. _:~ _~:.~ . . . . .  ]~::.:~^ :.~ c~: ~n-' " MetaUblirse v o l  ~1- 1931, p p  1275-1276 • Brennstoff- 
• - - l ~ c n r s :  "±'he "experiments conf i . . /  ~ , , ~  i .ro. ; .  - ~ynmenc  pronuct ion  of oil f r - , d  ~--~£,, ~~ -. - ~ "  complete gas lucauua  u~ ~:vaz , .  p ~ c . ~  u~ ~,= a u ~ ' - ~ "~'~.~ ~en fn~ . ,  ~ 'h~ re1 o~ 
t he  dark,  snlfochlorinat ion is a cha in  reaction . . . . . .  ecouom!eal a t  tl~e present time as compare~"~it~ ~ e  ~ steam, the Fischer-Tropsch process, and subter ranean ~;3elm.. vo~ioz-! "~, ,  P: " . . . . . .  ~--" "~'7:' ;T" . . . . . . .  
1992. KS(iGOR :O : [~c t ioa  of I n 0 r ~ - } -  ~),.~=:,~,: . - nym'ogenation of c0al, and even~ dloUgh the -ra~-[, ": '  I !~i ( :  gasification o f  coaL: In  aetuition, ex~erimen!a~ wor~ . =:. , ~ " "': : ~ : - : ~  . z ; .  . . " : 

in  eho -c~r.~x.',~ .[" ~ ~ - ~, - ~.--~,.,~,,~a,ys~s "p roves  tO nr0duce th~ ~.~.¢k . -,:.,~ ~ . = ~L~? ~ [ ~  is be ng  Carried on in connection w i t h  ~ae p r o n u c u o n : :  ~ ~Iathematical  expressmns are momaea ~o w e  ac~ua~ : 
: v o l ' 4 ~  ~:~=~'=aS-~-[°ce~ ! .  mtschr: ,Elektrochem. cost Of pr0~iuction wi [ : r~ ,~ :~:s~ . .~ .~ .  ° ~ . p r ~ u e t s '  ~he , [ ~  of l iquid fuels  f rom : ag r i cn l t u r a l  wastes .  0pera t i0hs  :: w e i g h t  a h d  vol.. % ra t ios  a n d  [ables' are compiled . . . .  : . . . . .  : / 

• n ~-t~" ~'"'~ PP '  v~ ~ - ~ ,  unem . Abs., vol" 32, 1938, gas '  process iS slow ann ,,~,,[~-l.zo*rzve. "±ne water,  i ~  in oil sha le  are concerned..:wi[h both mifi iag and proc: for  tempera'lures 550 °, 650 °, 750°, 860 °, aud 1-,000 ~ 'or : ::~ 
~_~..~:" _ ..' "~ . . . . . . .  ~sever'd addi t ional  ste;-)'s r'b',~v::°~ nlca~ ~.ecause of  the : :  [~:~ essin~. Tlle use 0f large-scale eqUipmeht in the min ing  above (1,200 °) showing th  e effect o f  vary ing  the H=0[ " : 

,_ ux~nes o~ uu~ ~ , ,  Co, Fe, U, gad ~ln, Or alkali  cai'- c inding dist i l lat ion.  ~a's~cat~o.- ' :~ ~ ue .~nlt,0uuce. ~ m- ;~: : • of sh'ale bas •reduced the min ing  Cost to $0.70 per ton vapor  0.5-4 moh per tool. CH,, both with and wi thout  
~v~n:t~es promote the u ' a t e rvas  reaction when mixed ~ion, and the srnthet~c operation'Uem*c a '  ~as pnnfica- ~ -  and i t  is expected to reduce this  to $0~50 pet" t~m. T h e  H.- introduced )rith the CH~. : . 
~{eca[a~e ;  grapL~i~e, mmpblack: or  wood charcoal. Kasm~ G ¢" ~ ^ - ' ~ ~ ;  bes t  figure obtained thus f a r  in prepar ing  the shale 2001. - -  [Equi l ibr ium Relat ions Invoh 'ed  in  the 
Co r~ ~ , y u e  a e ~ [ ~ y  of K.-CO~ ,s P romoted  by Ca0, . . . .  . -  .- , • ,~ec au~.~, ~. : : I ~': ': for r e t o r t i , g  is  $0.16 p e r  ton and for r e t o r t i n g  $0.096 In terac t ion  of Water  v a p o r  a n d  ~Iethane. I I I , ]  : " 
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Ni is calculated to be 12 kg.-cah u e r  m01 if  the  differ- I t  is concluded f rom thermodynumic  considerations :~: ~ 
• ence between the  0-point e n e r g y  of  the CH and  the  tha t  nei ther  n-mono-oief lns  nor  t he  h ighe r  n-paralt~u~; ~menttte. These  3 changes h a v e  been found previ-  Nauch.-Tekh.  Konferents iya  v Svyazi s Sorokalet- 

CD bond Is t a k e n  a s  O• can be formed f r o m  C O a n d  H2 by reduc t ion  of the bul~"  : ~ Tomsk• Ind .  Inst., Tezisy Dokladov, 1940, pp. 112-  ~-ly by  a s tudy of  t he rma l  e'xpansLon and electr ical  nim Yubileem Uchebnc-Nauch.  Deyate l -nos t i  
20{}4. ~ [Decomposition of  Methane  on Reduced or  the  hexagona l  Fe_~C or Fe~C by II.- I t  is indicated, ~ ~nductivity by  G. KurdJumov,  and  E. KaminskiL 

113 ; Kim.  Referat•  Zhur•, col 4, .No• 4, 1941, p• 88; ~'icke_l•] Rev.  Phys• Chem. J a p a n ,  voL 12, I938, however,  t ha t  the  lower  normal  paraffans with .~ as' ": ~ .  ~ee abs• 70~ "Chem• Abs., c o l  37, 1943, p. 5560• 
pp. '30-104; Chem• Abs., c o l  83, 1939, p. 1579. high as  6 could, a s  f a r  as  t he rmodynamic  limitations : ~ .  KURDYU~OV, G., ~ o  L~rSSXK, L. Application of 

a re  concerned, be formed under  Fischer-Tropsch sya J :  Equil ibrium constant  and  the react ion velocity of the  thesis conditions by reduction of  bulk  F~.C by It,• ingle Crystals  to the Study of  Tempered  Martensi te .  R e m e l t e d  NH3 cata lys t  containing Fe~O~, Ab.O~, a n d  L K~-O was  used for  invest igat ing the  reduct ion process c a t a l y t i c  decomposition of  CH~ on reduced Ni were  : ~ur. I r o n  Steel Inst .  (London) ,  col. 156, 1947, pp. and the ac t iv i ty  of the  ca ta lys t  by the dynamic method 
measu red  in t he  tempera ture  : r ange  420o-500 o below 2009. KU~C~fER, J .  T•, DEWrrr ,  T• "W., ,~,~'n E~t~E~r, p. H, : 6; Chem• Abs., col• 42, 1948, p. 82• a t  a tmospher ie  pressures, u t  var ious temperatures ,  
30 ram. pressure• The  reaction ve loc i ty  in the ini t ial  Some Mechanism Studies on t he  Fischer-Tropseh:( :  

• SynthesiS Us ing  C '4 Jour  Am C h e ~  ¢ Martensite tempered  a t  125--150 hr• has a t e t ragonul  and var ious  vo lume  velocities.  At  constant  volume • . . • ~ , 
s tage  is given by:  d x / d t ~ k ( a - z ) / z , ,  where  a is the  1948, pp• 3632-3643; Chem• Abs., vo~ 4"31 1 9 ~ '  col. 70~ <::.~ ltice wi th  ~n  axial  rat io of  about  1.012 and represents  velocities, the reduction velocity of the ca ta lys t  by ini t ial  amount  of  CH,, ~ the decomposed amount  a t  

. P .  2081::.;: e P a r t l y  decomposed solid solution o f  the  C in : H~ increased with the increase in t empera tu re .  The  t ime  t, b, and ~ constants.  The r e t a rda t ion  exponent, Fiseher-Tropsch synthesis exper iments  using C ~ . ~ : : ' (  ~; 
n, was  a lways  l a r g e r  than  uni ty  When the ca taIys t  • u t racer  show t h a t  the  grea te r  p a r t  of  the  ' z' • A f t e r  tempering a t  150 ° a cer tain a m o u n t  of  use of H-. for  the reduction ( instead of  the 1=a-%N-. mix- 

s thesl product of  := i).3-0.5%, remains  in solid solution and decreases  ture)  inereased~ the  a c t i v i t y  of :  the  catulyst .  The  was  act ivated by reduction wi th  ~ and  it  became yn "s is f o r m e d  by some process o ther  than  b :? 
smaIl_er  than ! w h e n t h e  Catalyst w a s '  used repeatedly reduction of  ca rb ide  as an intermediate•  0n ly  ~b the temper ing  temperature~rises  unti l  a f t e r  temper-  opt imum conditions for  the  reduction were  Obtained :he 
,,LLUUU~ ~eiag reuuceu and  also When t empe ra tu r e  was  1 0 %  of the hydrocarbon  Product a p  ears  to hay - ' ~  : : i a t  t empera tu res  above 300 ° less than  0.1% C re- a t  large volume velocities and u t  t empera tures  equal  
!o~'e~'ed. No effect of added H.. was  observed. These  formed through the  carbide for  Fe  c~Ptalvsts a t  , ,  ebeea  :'~," ;][as in solution. 15 refs; to approxiruately 450 °. 
re~m¢s agree wi th  those for  P t  ca ta lys t  ~60 ° and for Co a t  o00 ° .  at  3 .~° *u . . . .  : . - =  =,-" ~ . . . .  ow . :~  ~ 1i3;• KURo'~u~mv, G., A.~  S~c~s ,  G. [Mechanism of KURODA, R. gee abs. 1870, 1871. : 

occurring th rough  the carbide reduct ion  mechanism !,: S t e e l  H a r d e n i n g . ]  Naturwisseuschaften~ col. 1S, :: 2017. KuaoK.<w.% M., ANn T.~-~s.~.~KX, Y. [The rma l  
2 0 0 5 .  Kvc~r~,~.s, R• [Synthesis of  Edible  Fats  F rom seems to a v e r a g e  about  16%. The  ~ fo rmed  through : i 1930 P. 534 ; Chem. Abs., col. 24, 1930, p. 4746• Effect o u  t h e  ca t a lys t  of  t h e  Wa~er-Gas  Reaction•] 

Coal by Fischer-Tropseh Products  and  Air: by Pa r -  the adsorbed phase  is not Critically dependent  on the of uusteaite aud  mar tens i te  crystals  ~ rom Joar.  Soc. Chem• Ind. ( J a p a n ) .  ~'ol. 40.1937; B, p. 847 : affin Oxidation.]  Pharmazie;  col. 3, 1948, pp. 439- 
444; Chem. Abs., col. 43 ,  1949, 9. 5878. H=: CO rat io in tlle range  1 : 1-3 : 1, on the  total pres- ;: : ~  }:~" Mixture . . . . . .  a n d  s u b s e q u e n t  c h i l l i n g  o f  a : C h e m .  Abs.,vol. %Ig s,p.  54. : : :  
Survey o f  methods of synthesis, especialiy of  the pures°rfe~.he~.SYo~t~s's~w~h ~ ~nh~il!l~,ts 150-800 ram. ~',#, F~O. catalyst generally used for  tim conversion o f  d fo," c rys ta l  n a t u r e  and orientation; 

h igher  f a t ty  aclds und technical processes developed, ral~'e 4_~OO ~ T h  ̂  ~(v _..,_ ~ a ~ j  present  in the :~ii~.Thc (Oll)  ph'me of the t e t r agoaa l  crystulli tss u lwuys CO and H:O to H.- and C0_~ is impai red  by the hea t  o f  
Points  out need for  fu r the r  s tudy of  the physiological CH ~ CH H " /~ , , eo , ,~ -~c"~  *~ge~°~ m.e (2 r a t h e  gases; :~.:~!~!wSs p a r a l l e l  to the (111) planes  of anstenite,  als0 the exothermic reaction• The  conversion a t  450 ° was  
act ion of the synthe t ic . furs ,  especially of the non- ~,,,~'~0~ ~+~.'~'-,~".~'~L :'~" a n ,  ,~ .n : ,  .w~th  a n  Fe  ca rb ide  ~ ::~::!~111) direction t o  (101), g iv ing  an  6° angle between:"  measured  with promoted Fe~0~ catalysts  before a n d  
saponLfiabie fractions.  , : : . . . .  ., .~ . . . . .  ~ .~ . . . . . . . .  . . . . .  u . . . . .  o u  xs zounu ~ooe ve ry  low: CO exchange : ~ i [ ~ ' ~ r , ~ o n a l  axis and austen te axis  This  positlou re- a f te r  hea t ing  toS50 °. The  resistance of the  cata lys t  

w i t h  the C in the  carbide is only about  5% in 30 rain.  "T:~ ~:~eats i tself  24-fold in ag reemen t  with: general  cubical  t0 h e a t  Was ~ 'ea t ly  impro~'ed b y  additions: of Cr-_0~ • . . . .  : " - ' - - T ' - "  ~ c c  abs. 2~66; " . -  o • - 
. . . . . . . . . . . .  L t  2 0  : b u t  ,s a s  h)gh us 29% in:7 mira  a t  322,. The : ~(-:'~;symmetry I t  c a n  be d e r i v e d  from::a  Superpos i t i0n  :~ 

K ~ ,  ~'. ~Oe abs. 425. ~ e a a ldn  of  carb~dmg has been inves t iga ted  and has t : ~ o f  2 simple slip motions. . . . . .  and  MgO.- Tile op~immu:: rat io:  F ~ 0 ~  i C~0~ :: Mg0  . . . . . . . . .  :/ : was  i : 0 .1 :0 .03 .  The  catalys~ obtaiued b~ precipita:  
[: 

~:.74!1: Ztschr. Physik, 

vol:~3 1'951, pp. 2S$~o8S'9 " " . . . . . .  2010. KL'~t~tmn; J:: ~T:; Po~m~',sKr : H: H., S~=.~'c~=: I"-'('~:} ~us~enite: y- i rom chilied f r o m  1,10{) ° to room t e r n ,  . 1 . 3 . ;  J . . ." . . . . . .  . .  , I  ,~ , , .  Z;:. ._ : ~  • '~-~--]~;. 
R~diolct i~e and nenradloact 'v  , _ _  ~ :  B 7 :~xo E.~o~E-rr, p. H. M e c h a n [ s u l  Studies of - ;| ~;~perature is pu r t t r  com'er ted  into a te t ragouai  m 0 d -  Fnei~ vot. L:,. ~.,au, pp. ~a~r:±~.,; ~-u=m. =tuS . . . . . . . .  ~: 

been addled in ~ . . . . . .  ; . . . . .  : c ~  e samples  of  C ° nay e . . . .  .~lscaer- '~ ' r°pseh Synthesis. Addit ion of Radio- ~::~;:tflration, as  shown by:X-ray diagrams,: DebYe-Scherrer;: 1940, P. o600. : : :. : : . ~ . . . .  
• , ,~a;:,~., ~ --iL-:~:;~.~..,~,~ ~,~o s epa ra t e  fractions to ac t ive  Alcohol. 5our.  Am. Chem. Soc: voi 73 le~l  .'l :' :.£'from a r o t a t i n g  rod of the ma te r i a l .  The  dark  grounu  Activi ty of the cata lys t  under  s t m m a r u  [es~mg c0n- : 
~ , : ~ , = ~ , ,  :~esylltne~lc , ~  catalyst  a t - - 1 9 5 7  or  --7S °. pp. 56~-509; C era: Abs.. col. 4:$ 1951 ~) 4 ~ 7  ' ~Y ' "~: ~::~of the films uoints to consider ~ble i r regular i t ies  in t he  ditions and '  the effect of t e m p e r a t u r e  a n d  S com- 
~..;'..~ ~) '~m~or~e{L.~  m y e r  has then been: removed by: . : To heln:eiucidat~ tho  mo~h,,'~:-~ - ~7:" , - -  J -  • : | ~: '~arran~ement of the a toms of  t h e - c r y s t a l  l a t t i c e ,  pouads:ou the activiW of tile catalys~ ure shown. T h e  
P~.mPl~lganu analyzed for C'~0. T h e r e s n l t s  show tha t  synthesis n eehv~] :,~;~,-':-~-:,'-'-~'n-~^s~'~°~c~er'-~!'°pscn | ' ; i~Tem'e r in~"  leads to format ion  of fan, tensi le  The  lat-  : r e su l t s  wi th  a semicomalercial  plane are  given. I t  is 

~ , ~  :2u zrac~i0u or a d d e d  CO tends  to  desorb t]rst. ~'(ctive Ei '0H were~l 'dcl~i  'toUa ~.t*~'y-~m~'-~eLea ~'aoio- ~ | ? - . ~ l c e  ~iSto~'tl0u (continuous ground)  d imin i shes  with: c o n c l m l e d - t h a t :  tile Fe:0~+10% Cr:0~+3%: MgO ca t -  . . . . .  
~_o~ever,. me resul ts  a lso  s h o w  t h a t a  par t ia l  r ap id  - a s  u a ~ e a  .,~ ~ .~,:,,, ,~o~- :. ~:~':-'[.~--; ~ syataes~s : |~;:!~'~'i--r~asin~ t e m n e r a t u r e '  and  thne  o f : t e m p e r i u g .  The  a l v s t  cau  b e  efficiently used in the pract ical  appUca- - 
~xcnange eqmva len t  to a coverage of abou t  50% of the ~bou't "~30"; " : ~  ;:~-~:..;::~.~'sa~e over a!l ~'e cata lyst .a t  : |~::~i~re[a~ive ~rient~ti6n 0 f i n e  e rwt ' f l s :  of the a u s t e n i t e :  ' tiou Of tile: water-gas react ion for the maffufacture  of  : .~ ~ A l|k o~. tilt. ]: lUlO lrt~ l t ~  O ~  ~ u e  ~ r  u s u ~ a e e o c s u r s  between tile •) . • -* • , u , , , , = u  = .~ ; , . • .  • : .~ ; , . - ,  . . . . .  : . . .  : : eho , ,~or~  ~ , ~ . . . . . .  - adde  d f rac tmns  of . hydrocarbon produc t s  shows -og,i,-u,,  . . . . . .  ,," ,~. -+~ - | :,:~ modification, the te t ragonal  phase  a n d  the , / - i ron h a s  :- H . - .  ] "  , , : " . . .  : : 
: . ~ - .  v . . . .  exen | r  ~oth n : ac t | on s  a r  e adde d a t  for  all  CH, f o r m e d  and  a l apl~roxin~a~el~"co~s~C~V~ ~ | : ~  been found and the possible conrse of the r e a r r a n g  e- 2018a I,:vr, os.~w,x K Pulver ized-Coal  Oa~ Producer :  ~ ,  : 
runny ": : ~ ; = .  : : : [ . . t . i v i t y  of  2,150_~100:count s p e r  re'inure per  c c  S" T ' P  : ~;'.~. ment.~s discussed,: • ' - : : : : :Iour. Fuel  Soc. Japan,  col. 30, 1951, pp. 7-13,  Chem. 
-T~;. ~ . _ :  m~uny oz t n e A m o u n t  o f  Hydrogen L e f t  ' Z0r t!m C.---C.,o hydrocarbons .  The C~_ C: -xnd C, hvdL:o: - | ~  ~015: Kun~x N P: [ Inves t iga t ions  Of the Act ivi t ies  Abs, c o l  46; 1952, p .  3~2~7. - " : 

. .  le ~ur~lce  of a Reduc c11bou ,, ~ ~ ~ kh ov_i, . . :~ ~ ." • ed  and : E v a c u a t e d  I r 0 a  % ~ ' s 1 m ~e ac t iv i t ies  Of about 1 S½'~ 1 $50, and'2 0[J0 ..... ~ # , : :  of ' ihe ZnS-C~S Methanol Catalysts.]  N a u c h .  Te" . Problems relathig to this subjec~ a re  analyzed, f rom [ 
~ i ~ { t ~  - ~ ¢ n ~ n o n ! a ~ a t a l y s t : ,  L Jol~r: pays;  and Col- : : '  cou!~tS Per: minuteL:Per::cc: : Degr~clatiou experiments , :  ~ , i~  K0nferents iya :{-::Svyazi S Sor0im!etaim YubLleem ': ~tile staudpoi It Of In'w-grade ~lonlestic:coal..! W h s u  com- 
. ,  T---. -~-:~.% ~ o , •  p p : ~ ! - - ~ o .  - el} m e  t.', hyd roca rbons  show tha t  about  90% of  the , i no-~auch. .  Deyate l -nos t l  Tomsk .  I u d .  inst . , : :  ,r~red wi th  tile WinkLer producer,  the plant  for  gusifieu- 
'±o remove  one of the uncertainties in  measm'in~ fh~ aoued C atou|s  a r e  a t tached to the a--C a tom o f  the ~ . Dok ladov  1940 pp 108-,110 Khim.  Referat~ :~;~n ,¢ nuh,~r zed Coal for  .~ynthesis ,~s:i~as t h e  a d :  

col. 4, No. 4, 1941, p .  1OO; Chem.  Abs., e l  3 ~ van tage  t h a ~ a a v  k iud  of coal cau b e  gasified, t h e  ; , ,  : 

[ , ~ f  Uchebno-~auch .  
~ ! ~  Tezisy Dokladov 

a|lsorptiou of 1=/~ on metal  catalysts,  i t  is necessary t o  alcohol adsorpt iou complex, whereas  10% a re  attached |~(~: Zuhr., col. 4, No, 
oetermine the amoun t  of  H on t he  ca t a lys t  u t  the s ta r t  : to t!~e ~-C. These  resu!ts  suggest  tba r  e i ther  E t 0 H  : ! ! ~ ' -  1943, p. 5306. : : -  . . . .  : - - capac i ty :  is large, tim construction is siml)le the elaS.- : . . . . .  
of the adsorption r u n '  'T0  de ts r ra iae  the  am ~--~ ~ : ' o r  some suzfface coiuplex fornled b the ad~or lion of |:i~ji znS-CuS ca ta lys t s  were  obta ined by  the sepa ra t e  t ic i tv  of  capaci ty  is good: and the danger•: o f  c l inker  ~: : 
res idual  H p r e s e n t  ou sa,nples of pure  and  of  n~:o~oted :::" E t 0 H  behaves l i k e  an  i n t e rmed i~e  in hvd~carb0n  : | ~ p r e c i p i t a t i 0 n  of ZuS and CuS, u n d  they coutuined car l -  fornmtiou is small. Flue coal used in the :p lan t  con- 
i ron syhthet ie  ammonia  catalysts Use Was m~de Of H :- :synt!lesis 0)'er :F e :17is~her.Tropsc b catal~-s~'s and t h a t '  : tatn6d 75% Of powders Under 4.900 m e s l ~ :  The  ra te  |~.~ Oes amounts  o f  CUS. F a r e  CnS a n d  ZnS also w e r e  . . . . . . . .  
isotopes a f t e r  t h e  cu ta lys t s 'had  been degassed  for  a a t  l ea s t  t l |e ' l s~ o £  theLadded C uterus a t taches  Litself : | ~ :  studied T h e  acti~-ities of  t h e  catalysts  were  d e t e r :  -of gasification is 155- .00kg.  per  m per  hr ._  : ' xu  e u~m~y - : . :. 

|~ :~ :mined  by the'deComp0sitton-of 5 I e 0 H  ~;apors atV01Ume Of C is 95%. T i l e  gasification chamber  mus t  be can- ÷: nmnl~er o f  hours  a t  500%- The  procedure  is described " pr incipal ly tO t!m a--C ainu| of t!le Sm.face complex: : : '|~:~,~: ~eiocities 420-2,100 (voi Of v a p 0 r / u n i t  col. of catalyst /_ s t ructed almost  spherically for efficient us e of rad ia t ing  T • 
I t  w a s  found tha t  promoted • - Kv.~m K .  M: ~ e c  abs. 1508.. : : : :: :: : : | ~ : ~  unit v01• Of calais:st/hr.)  und  a t  t e m p e r a t u r e s  250 *~ heat•  AS tlle t empora ture  in the chamber  is:very high, : :  ; 

i ron-syn the t i c  ammoaia  
eutalysts;  but  not pure  iron eatalYsts , ' re ta in enougb H K v ~ x ~ -  H 

a f t e r  24-hr .  evacuat ion  at:~ high ~ . . . . . . . . . . . . . . . .  ~ . - , r ~ e e  abs. 1959a.: . |~.,~:::4~0 ° D a t a  for  cafalysts  possessing a m a x i m u m  an t i c -  special at tention m u s t b e  paid t o  the select!on of a r e - :  : :: ~ 
500 °) to be equivalent  to the  ~ v e r ~ i ~ n ~ , ~ ' ~  ! ~ o u :  2011. K c l ~ o v ~ m v ,  G. iX=Ray Inves t iga t ion  of the ~ : "  "ity are  given.  H~S poisoned the  catalysts,  bu t  the i r  • brick and to heat  recovery,  but  t h e  higher  c0nstruc: : metal]in Surface  ^ -  ~ ~ , ~ : - ,  * ~  ~ y , , , ~ . a - / o  o ~  m e  Structure  o f  Tempered  Carbon r 

. ~ ,  ~ - ~ v - / c u ~  ,.uu p a r ~  Or oae surface . w"  . . . .  o, ' Steel•] Ztsch . c o v e r e d  with promoter  Aeee rd lng ly  due aCc0un~ P h . ~ H ~ o l .  ~, .  10,.), pp. !$7-19S; Chem. Abs. col. ac t iv i t i e s  were  restored b y  t h e  passage  of M e O H -  tiou expenses can be sufficiently compensated by t h e  
• • . . . .  : -o, ~u2u, p. :4658. . . . . .  ' should  be taken of  this residual H in a n y  adsorption• :: ~ . .  . : - .  : . . " ~_. 

measurement s  on promoted iron ca ta lys t s  : ~ee~ sample eonoammg ~ .44% C w a s  studied by 

~,~. vapors. T h e  decomposition Velocity cons tants  o f  g r ea t e r  ra te  Of gasification• The  min imum economic 
T h e  relat ion between log uni t  o f  this plant  is a b o u t  10 000 m. ~ per_hr. Accord- . . . . . . . . .  | !;~.: ~Ie0H were  ealculated, k 

the  Deb - ~  . . . . . .  . . . . . . .  d u d  by : | / . ~ . ' ; a n d  l / T  ind iea ted : tha t  the  decomposition pr0eess o f  
' 7S% w h e n  the sensible hea t  o f  gas produced is r e -  2008. KrJ~.,~r.a, J. T., Bnow~zxe, L.  C., ,~'o E.~o,m-r, , . . . . . . . . . .  r powuer mecno~. : l : h e  changes m | ~ ! ~  Me0H took  plnee through two stages. Th~nlSt]EiS~i~ ing to the heat balance, the synthetic heu~ efficiency is 

proper ty  of h a r d e u e d  steel on annea l ing  i n  the tem~ ' | : : !~  Presumably w a s  the decomposit ion o f M e 0 H  I t . .  n : e o v e r e d b y  the was te  hea t  boUer. T h e  ~iecessary equip;  . . . .  
P . H .  The rm0dynamie  CaleuIations :Concerning the pe ra tu r e  range  of  100°-150 ° depend upon t he  de- | ~ - a n d  H~ and" the  second s t age  the  decompos~tlo o f  m e a t  f o r  a 10.000 m ~ per  h r  plant  is briefly described 
Possible Pa r t i c ipa t ion  of  the Carb ides  Of I ron  as s t ruct lon of t h e  t e t ragona l  form,  which  tends to go I ~  HC~tO into CO and H~.. T h e  act ivat ion energies  o£ and the  construction costs and gas  production cost a re  
In te rmediu te  In Fiseher-Tropsch Synthesis .  Jour.  • into the ctibica[ Inttice.  The 2d change  is due t o t h e  | ? : ~  these react ions were determined•  es t imated;  the possibility of  cheap synthesis-gas  p r o - "  

Chenl ;  Phys. ,  col.  16, No~ 7,~1948, pp. 739-740 Chem : ~decomposl~ioa o£ "austenite and  the  3d chunge Is con- 
Abs . ,  col: 42, 1948, p. 6623. : ~ . -  ' " : | :  "~,~" 2016. ~ [ iuvest igat ion o f  the  Act ivi ty  Of A m -  duction wi th  log-grude domestic coals is suggested. 

i: i nected With the f o r m a t i o n  of the m i x t u r e  Of ~-Fe a n d  - 
: " m0nia Catalvsts  Reduced by Pure,  Hydrogen . ]  KU'RZE~',F; ~ e e a b s .  3067,3069. " . 

. . . . . . .  . . , 
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~019. Kffs.~w.A, T., ~.-xn Ymz:zo, U. T h e r m a l  D e c k s -  . . .  
s t rongly accelerated,  mak ing  C a ~ e r y  u n s a i t a b l e , ~  

position of Methaael  Bu l l  I n s t .  Phys.  Chem.-Re-  teriaL Exper imen ta l  resul ts  and 5 refs .  a r  e givenr~,~ 
search, vol. 8,  19-'29, pp. 1-11 i a b s . ,  vol. 2, p. 1 ;  Chem.  
Abs., voL 23, 1929, p. 1860, - - - - --- ."  gee  abs. 2296, 2207. .- ~;t¢~j. 

" 2021. K~STgR, ~ [Synthesis of  Hydrocarbons  Fro~ CH~ has  been pyrolyzed on s e v e r a l  ca ta lyzers :  ( a )  Carbon Monoxide at+ Atmospheric  Pressure  +U'n~ 
Pure  NL ( b ) N i ÷ k i e s e l g a h r ,  ( e ) s a m e  as  ( b ) b u t  de- the Influence of  Catalysts of  the  I r o n  
~rdi)ved of  its ac t iv i ty  by be isg  u sed  to reduce C,oH,, and  C~nie civil, vol. 109, 1936, pp. 438-439. Gr+~o~, 

reduced F e :  (b) and (e) a r e  equally suitable: + , ,  
X- ray  spec t rograms  show t h a t  C thus  obtained is  2022. Kf3s~a ,  H.  [Li te ra ture  Rev iew of the  Synth.~l 
graphite,  which was  also proved b y  the  graphi t ie  a c i d .  Chem., vol. 17, 1936, pp. 103-109 ; Ges. A b h a ~  method.  This graphi te  has  ca ta ly t i c  properties,  wh ich  of F o r m a l d e h y d e  P r o m  Wate r  Gas.]  R r e n ~ f [  
a re  du0 to the p r e sence  of smal l  amoun t s  of :Nl f r o m  Kenntnis  Kohle,  voL 12,1937, pp. 298--,310. i ":'~i 
the catalyzer. B y  de te rmin ing  t h e  S content  of  t he  43 l i t e ra tu re  and  30 pa ten t  refs. .:,~:~+} 

Catalyzer  before  and  a f t e r  a run ,  i t  was  ascer ta ined:  . 20~"  .T"-"W." [Redu, ction of Carbon Dioxide t01~I~l~ 
: tha t  natural" gas  contains a ce r t a in  quan t i ty  Of s bu t  : -myuroearoons a t  Atmospaer i cPreseures  by Cataly~ 

o n l y  a negli~ble amount .  HC1 is  be t t e r  than  I~NO~ of the I ron  Group.]  Brennstoff-Chem., v'oL 1 7 , ~ l ~  
to  recover  th e catalyst ,  and a n e w  ca ta lyzer  produced pp. 221-228;pp. 277---°92;Ges" Abhandl.  Kenntnis  Kohle, ~ 
b y  the reduction of  NiGh is as  ac t i ve  as one obtained 12, 1937, Chem. kbs.,  vol. 8I, 193]', ~,p; 
f rom Ni(~N'0~)~.. H.~ obtained by t h e  pyrolysis of C l ~  1581. 

a , w a y s  containea some C~L tha t  could  not  be removed,  Conversion wi th  CO---H.- mixtures  has  been e -'~:~eeted~ 
but the mixture  can be used v e r y  s a t i s f ac to r i l y  to a t  200°-300 ° in One stage.  Hydrocarbons  formed "are ! reduce C,oH~. 

s imilar  to those obtained in the benzine synthesis with'( 
2020. Kuss .  E. [Decomposition Mechan i sm of 3Iethu- CO and H,. T h e  in termedia te  format ion  of  CO is.in.:' 

nol.] Angew. Chem., vol.49 1936 pp  4 8 3 - 4 8 6 " C h e m  dicatsd in the  react ion mechanism. The  reducing/:-: 
Abs., vol. 30, 1936, p. 6321. ' ' " ' " 

hydrogenating,  and  polymeriziug effeets Of the catalyst ~: 
Experiments  were  carried out  in  a modified Stock a re  influenced by i m p r e c a t i o n  of  the  unreduced cata:~: 

appara tus ,  which  is described. T h e  reac t ion  products  lyst with 1V~-CO,. Resul ts  obtained by  var ious  singl~.!:, 
were  : CI-L0, M~O, H.., H:O, CH+, CO; CO.-, and C. T h e  : double, and tr iple  combinations of  Co, Fe,  Cu, £Ni, At ,  . :  
quant i ta t ive  findings could be expressed  by tlie follow .. . .  :: shown graphicaI ly  for 20 ° intervals.  ".4":. t u g  equations- " . .+ and  Th a re  compared.  Conversion and  products  are :. 

: (2)/3a M~O ..oro':..u v=r -2Me0H~.-~-M~O~-I=~.O ? P r i m a r y  :~ . : :  : _ _ ~ u ~ m t -  nero.. VOl. ~ 1.q:~a ~ ,  on~ ,) ~. ^ ~ n e n U p ° n  I I r o n  Ca[~aIYst s a t  Ordmai.y--~ressures.~'i  /i 

I + 

( 5 )  ")C~-'~'-CO -~C : ' + ' . . . .  + : Contrary  to Sabat ier ,  pure Fe a t  t empera tures  above 

I d the reactions I ' o "' . *, " - " : - . ' 
invoh'ed A,- is a ~Io)o'd(c2~a(v3s~):--(#~)' and  (.5) were - _ - - - - - - .  S e e  abs .  987j d831,:2621: : " 

• ~ ~ , ,~ .  a s  £t acce le ra tes  t h e  - :" KVALNF~ H M See abs i50 " desire.d dscompositiou (1) very  s t rongly .  Wi th  P t :  ~ n ~  
as  a Hue screen, decomposition b ,~ + :. o , : . . . . .  Kw,~x, T Adsor  " re 'rations (1~ ~")~ t~.~ '~.~),~ eg, 'm a~00~) , and  the Pla t inum r , , + . , . . .  ~.)t}onof C,nbon Monoxtdeoa  

"-' ~ ~ " '  "-"  ~" '~ ,  ~ ,  t~D- a n u  (6 )  w e r e i n -  ~ , : ; .~.~-~, , ,e~t  . sour.  l~esearch I n s t  Catal is vo£veu, v t  differed f rom ~ essenH.-)~)v +n , ,~., ,  +. : no+..t, .xu-~u, pp 110--110 • o , , + .  J). " , . ,  ~..Ysa+' 
• - - . - - - ~ - . . . . ~ . e r a u n g  ~ : + " , - - ~ , - . - ~ S ,  vol. ~ ,  ±uvu, 

a s  wrough t  Fe  shavings,  decomposit ion h e - a n  a t  about  search  In s t  
~o0° . . and ' the  reactions (1),  (2) ¢3a'~ ¢:~)~x , , a  ¢_+~ ah+  .^ ,  7,% Cata lys ts  vol. 1, 1949, pp. $1-94.  Chem. 
w e r e  involved F e  in i ++-~ ++ ~ L '~  + ~ '  ) ' t . - - ,  ~--.  t=* "~-++., .vs..~-,, .tvSu, p. 4304. . ' 
a t m g  decomposing ( I ) v e r y  stro~gP~ ~ataIYoS:sadC:r~i~e : ioAdaS°~P~on i so therms of  H a t  p r e s s u r e s  be tween 
accelerat ion of  side reactions resu l t s  in the  Cnv,,,-+, - - o  .^^  m s ,  H g  on E i  Pt, and  'Co owders a n d . .  

- . . . . . . .  g . : ~o --ovu ° were  d e t e r m i n e d  w i t h  special Pare  for  ab- of  the  Fe  wi th  C, and the m a t e r i a l  is  no t  suitable for  sence of  adsorption-desorption hysteresis  Surface construction Of +an appara tus .  W i t h  b u r n e d  lime de- : ":. r 
+ ~SP,°st;i~n:e~aaat about 450 ° a n d  t he  r eac t ions  '(1)" : " a r e a s E ~ t e h t ~  sa+,m, p!es:" were  determined by t h e  B r a n "  

, , .~, '~L~'~" '~...t .°]+'were revolved, a n d  all  Str0n~l~ . . . . - ~ ^ +  ~ - - t e a e r  m e t u o d .  :]:nitial H adsorption oc- + 
i a t~ '~a l~ou~SnY~ac0mpre  seed  C, decomposit ion b e g ~ n  ~ o ' ~ 6 ~ ? n s ~ a n ~ , d i .  f ferent ia l  hea t  Of ads�rptiou equal 
: ] ,  :a,zu reactions (1) t o  ( 5 )  were  al l  + Co -~:~o~-L*.'~'~ ~v ~g;-cal. per  s o l ;  for  N i .  P t :  a n d  

: + : , - w v  . . . . .  ~Y, a~ ,~uo °. Af t e r  about  0.1 of  the su r -  

i s  covered, there  is a g r a d u a l  decrease  i n  the  
of  adsorption.  On s ta t i s t ica l -mechanical  Con- 

:atfons a n  expression was  de r ived  fo r  t he  re la t ion 
~en the  differential  hea t  of  adsorpt ion on  H and  
'ruction of  the sorbent  su r f ace  covered. Compari-  
)etween observed and  calcula ted d a t a  fo r  this  re+ 
/i shows sat isfactory agTeement and  is in te rpre ted  
can  t h a t  the Brunauer -Emmet t -Te l l e r  measu red  
ices Of these mater ia l s  a re  homogeneous and com- 
ly avai lable  ;for H adsorption.  
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t ion yield sur face  a reas  70 a n d  14 times, respectively, 
the  Branauer -Emmet t -Te l le r  a r e a  of  Fe  and synthetic 

catalysts  and  a re  in cont ras t  to results on Ni and  
Co powders. To account  fo r  these  results i t  is as* 
sumed tha t  2 different types of  crysta l  planes a r e  In- 
volved in the  adsorption,  and  d. modified expression is 
der ived for  the var ia t ion  of  the  hea t  of  adsorption on 
this basis. 
2 0 2 8 .  - - .  Adsorption of  Carbon Dioxide on Re- 

duced Nickel. J.our. Chem. Phys., vol. 18, 1950, pp. 
1309-I310; Chem. Abs., vol. 45, 1951, p. 18. 

";" monia  Catalyst  b y  Means of  Hydi•ogen Adsbrp- Adsorption isotherms a re  der ived for  the adsorption 
~ o n .  Jour• Research  Inst .  Catalysis  voL 1 1949 pp of  COs as CO: C0a-O and O ~-~ c~ ~ , ~ . , ~ . )  
~00-109; Ch , Abs,, voL 44, 1950 , p. 4304. • : • eva lua t ion  was accomplished a t  150 ° and 200 °, wi th  
~ds0rption isotherms of H a t  pressures  between 10 -~ : equilibrium pressures  0 .001-0 . i  m s ,  Hg~ r£he differ- 
~d'[ m s .  H g  on pure F e  and  synthet ic  NH~ ca ta lys t  . . . .  ent ia l  hea t  of  adsorpt ion was  a lmos t  constaht  a t  2 2  
~e de t s rmined  a t  0 °, 25 °, 50 °, and  100°: Dlffereut ial  kg.-cal, per  s o L  The  exper imenta l  values for f rac t ion  
iats of  a d s o r p t i o n  diminish continuously f r o m  17.5 of surface  covered agreed best  wi th  t h e  isotherms for 
--cal. p e r  s o L  a t  the  lowest pressure  t o  5 kg.-cal, complete d[s seciation. Exper iments  on ~'eguced Co 
.r s o l  a t  the highest  pressure• Calculations f rom gave  s imilar  results .  
.~ rate  o f  decrease of the different ial  heat" of  adsorp- K~;AXTZS, A. ~ee abs, 1739. L 

~9. I,ACHI~'OV, S. S• [Reduction of I ron  CatalYsts worked out. consisting of a s t e p w i s e  increase of. the  
Used in the~ Synthesis of  A m m o n i a ,  I.  Invest iga-  t empera ture  from 360°-600°, keeping the catalyst  a t  " - 
tton of the  Reduction Process.]  Jour:  Appl. Chem . . . .  360 °, 3S0 °, 400% 425 °, 450 °, 475°, and  500 ° for+complete . . . . . . . . .  
~-U• S.= S .  R•),  vol. 10, 1937, pp. 19-34 (in German,  separat ion of H:O a t  each t e m p e r a t u r e ,  and maintain-  . . . . .  - 
pp. 34--35)" ; Chem~ Abs., vol. 31, 1937, p. 4457. : ing t h e  highest possible par t ia l  p ressare  of H-. and  thu 
! 'L-=l":Pe:catalyst:is not completely reduced b y t h e  = best  H~O Vapor:condensation.  Fu r the r  investigation ~ . . . . . . . .  + .+ 
[H mixture  below . . . . .  475 °, though the reduction process : is reqaired for  impr0vement '0f+themethod•  
i'Y cease in  thd.presence:of  O adsorbed b y + F e .  T h e : . : :  2031.: L.~c~ix0v S. S [Reduc~:ion of i ron  &atalysts +: :: i :  :' 
~0city o f  r e d u c t i o n  increases With the:. inc rease  of  Used in  the  Synthesis of :Amm0nia. I I L  Dura t ion  : 
~perature,  according ~o the:Arrhenius  law INK=0---= of the Complete Reducti0fl of the CatalYst and I t s  .-: : 
i /aT') ,  where  K is the  velocity Constant, z[ is t h  e" Activi ty in Relation to I t s  Compositimi, the Regimen - : 
sage of the  energy in calories, and  6' i s  an  in tegra-  of Smelting and the Conditions o£ Reductional flour. 
~n constant The  foll0wi ~g fo rnmlas  can be used for' ..4.ppt. Chem. ,~U . . . .  S S R~,, r o l l 0  . . . .  ln:~v ~ , ,  ~, . . . . .  l~.tv_~e.e. : 
'practical  purposes:  (1) V$°" - '~ I  000 a t  p=100  a tm .  ~ (in French nn 1866-1867~" c h e m  A.bs vol 3 ° i_q_~ i 
dC,=- l+ .000cal •and. ( - )  V.~. - - S 0 + , a t ~ - - 1 0 0 a t m  . . . .  p . - - O s .  + + i : il 
d Cv=30,000 cal:, where" y rs tea petature" and a~ ~s" : :' All cOnditiOns of r educ t i0n . tha t  lead: to  the accumu- 
~e in hours  ; bo th  formulas  r e p r e s e n t  a parabol ic  lat iou of H=0 vapor  in the  gas  phase above the cata lys t  
:alien between t e m p e r a t u r e  and  time. The  velocity + tucrease the durat ion Of redact ion  and lowar:the eats-  • 
the redudtion of an Fe  ca ta lys t  also increases  wi th  " : lyt ic  act ivi ty.  The  harmful_ act ion of l=h-O ~ p o r  upon ' : : : 
Irease o f  the  volume velocity of  the  s t r e s s o r  X-=H: the act ivi ty of the  cata lys t  is explained by ' the  develop, 
zture lind can be re n ' prese ted fo r  t im L-=I ca ta lys t  men h " " " . . . .  . . . . .  ~^ t Of t e ox~datlou-[eductlon processes mhich caused - . 
astraight^linn~e a t  the ~ velocity of  l,O00-:,lO,+OLbY a the : reerys ta t l iza t ioa  0f the :con tac t  +surface. AU in: + : 

0ma ac ±u,t~o-_o UUU, anti uy a nyperoola a t  .~ 000- ct e1"e of tha ~ Ohlm~ x ~Inmtw nf n ;.~-~,,~- n£n,k.e ~ . . . .  00 1 " • ' ' + ~ "~ . . . . . . . .  .. ~ g , , s  - - . x ~ . , r  . . . . . .  ' ~ , , ~ e o  
)a0~ T ~e general~eq=uation for  this .catalysto%at ' . the durat ion of the reduction and iuereases the+ac t iv i ty  

++w a ,m;  anu++=o~a°--ouu ° ts ( l U . ~ - ~ y - ~ l i n  ~ f a iv ~ " n  " + " " • ' ' ' • +.~+,+ + +.~. , . , ~ + . .  +,,.. ++~. .+^ ' ~ " ~  : o c ta . s t ,  but  o t y r o s  e e r t a m  hmt t . -a f te r  which a , 
" " X  u: $ ~ ' : "  - - Y ]  : ~V'~-- '~m+¢#'e-V 'X z n ' ' : y ; = v ,  ::::-; f u r the r  iucr+ase of the  v o l u m e v e l 0 c i t v i h a s u o  e f f e c t .  : : . :  e~[~s+the tim~o~ red.uc.t.~on in hours.,.: a n d / /  is ~ t h e  :a:he velocity o f  the reduciSg:gas Stream ut:whteh H : O  . . . . .  
t --.:~e-~°ci~Y+ "±aeveto_c~ty o x r e , a c t i on  m c r e a  ses :~ " v a p o r  is removed a s  f a s t  a s  fo rmed  perinits Seduction : + . . . .  : 
i)w~seu~tnC~en%S~i~, t~e pressur.e, Ou+ +ae mcrease  or i n  t h e  sh0rtest  t ime a u d :  produces the mos~ :active : : . : .  

! p ~s t e . r e a u c u o n  a t  tne end :  of the catul .vs t .  An increase o f  t empera ture  all o the r  con - '  
+cess. 22  refs  . . . .  + : : + / diti0ns being equal, decreases  tbe  durat ion of+complete • 
10: LACH~X0V, S•t~X0V, S• S.,S., w'frVEDZXSKX~, A• A., >mu Tznzmx~, reduction o f  cata lys t  and.  lowers its aetir i ty;  but i n -  : • • + i 
7. G. [ R e d u c t i o n + 0 f  Iron Cata lys ts  Used in the  : crease  Of the volume Velocity of  gas mix tu re  decreases ~ 
~Ynthesis 0f  Ammonia .  I I • I n f l u e n c e  of  the lReduc-~  the  ha rmfu l  effect o f ' i n c r e a s e d  t e m p e r a t u r e .  Au in- . + 
:ion Conditions o n  the Act ivi ty  of  the Catalyst . ]  crease  of  pressure dur ing  the reduct ion  lowers • the ac- : 
[our. AppL Chem.  (U. S. S. R . ) ,  vol. 10, 1937, pp. tinily, but  an  increase of the  volume velocity decreases : . 
&5-~5:- (in German p. 456) ; Chem. Abs., :vol• .31, : or  completely neutralizes this effect A Slight increase 
.937, p• 720i.:  : ' : Of tempera ture  and durat ion of  smelt ing of the  catalyst  

reduction t empe ra tu r e  of  t h e  "GIVD-L-- I / '  : increases the durat ion of  reduction. Oxidation of Fe  
~tigh r~ o -^  u n d e r  0.+ pressure wi th  an  admix ture  of  ac t ivators  . : alyst  (conta ining:  PeG, _l•vv ; Pe.-0+, 71.48; KeG, " 
);  Ah-O,; +4:05; SiO: 0.10 MnO 0.41; S, 0.03; and : :  yields a highly active and : s t ab le  catalyst ,  in spite o f  ' : 
0.01%) a t  constant  p r e s su re  and  volume VelocitY,: t h e  presence of 1.5% Si0.-. :The  Fe-=Mo CatalYst, pre-  
a negat ive  influence on the ac t iv i ty  0f the catalyst ,  p a r e d  f rom a fer romolybdate  :by Oxidation smelt ing 

-~ volumeUvelocli of the EI.--N+ mix tu re  has  a post+ wi th  the K-.0-Ah0+ admix tu re ,  i s  uot  easily reduced, 
-'influence on the act ivi ty  of the  catalyst .  The  pres~ and. has an  ave rage  activity: and  high stabi l i ty .  Ad- : : .  + :.:+ 
e (Within i -300 a im ~ has only s l izht  negat ive  in:  mix tu re  of oxides of  Cu or ~Ni to th is 'ea ta lys t  dec reases  ~ :~ 

" the ca ta lys t ,  w h i c h c a n b e  . i t s  activity. 40 refs. : : : : : nee  upon theac t lv i tY of 
ltralized+ by  corresponding increase  of the  v o l u m e  2032, / . [ConferenCe off He t e rogeneous  Cat- ~' . . . . .  
~city. ' A  m e t h o d  of  reduction of  the Catalyst  was  a lys ls :  Mosc0w, May 13-16,1940.  Analysts of  the 
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P r o c e s s  o~ Reduct ion  of A m m o n i a  C a t a l y s t s : ]  
Jour .  Phys .  Chem.  (U.  S. S. R . ) ,  vol. 14, 1940, pp, 
1260-1270 ; Chem.  Abs., voL 35, 1941, p. 3882. 
Var ious  d a t a  on the  reduction of  F~O~, Fe:0~ w i t h  

2 - 5 %  K.-O a n d  AhOffi a t  t empera tu re s  up to ~00 ° and  
p re s su re s  up  to 300 a tm.  a re  discussed.  The r e d u c t i o n  
o f  an  ac t iva ted  c a t a l y s t  p roceeds  5-6 t imes  as  f a s t ;  
t h e  ac t iva to r s  a id  i n  the  fo rma t ion  aud  s tabi l iza t ion  of  
t h e  ac t ive  centers .  The  reduct ion  t akes  place in  an  

BIBLIOGRAPIDf  OF FISCHER-TROPSC/E S Y N T H E S I S  A~TD RELATED PROCESSES 

Resea rch  [ I n d i a ) ,  vol. 7, A ,  1948,. pp. 44~ 
B r i t i s h  Abs. ,  1949, B, I,  p, 336, . 

D i seusses  in  de ta i l  products a n d  economics 
hydrogena t ion  and  Fischer-Tropsch  prOcesse s f0 
m a n u f a c t u r e  o f  petroleum f r o m  coal  ; i t  i s  s i r  
t ha t  t h e  2 processes  a re  complementary. :  1 ~  
presen t  pos i t ion  regard ing  r a w  m a t e r i a l s  i a  Indi% 
pa r  t i tu la r  r e fe rence  to the qual i ty  o f  coal, and  coos 
the  economic prospects  of the 2 processes .  ' induction,  a n  autocatu ly t ic  and  a res idual- reduct ion 

period.  ~ .  ,,~ee abs. 1771a. 

2033. ][,AOHLN'OV, S, S" A~n TELEeI,N', V, G.:  [ACt|vitY 2039. LAHn~I, D .  L i q u i d  Fue ls  F r o m  Waterl 
a n d  S tab i l i ty  of  I r o n  Cata lys ts  f o r  the  Synthesis  of Sci: and  Cul ture ,  vol. 3, 1933, lop. 670-0?3; 
Ammonia . ]  Jou r .  Chem. In~L (U. S. S. R.) ,  ~o .  Zentralb,  1938, I I ,  p. 1521. . ' 
1 ~  1934, pp. 31-33;  Chem. Abs., vol. 29, 1935, p. Special  a t t en t ion  is paid t o  s y n t h e s i s  by Fh 
")~11 Tropsch process .  

: ~ ' ~ : .  MgO, a n d  Si0~ ac t iva te  F e  ca ta lys ts  bu t  d o /  2040. LA~U~aT.~, P. [Li te ra ture  R e f e r r i n g  to Fb 
no t  m a k e  them stable.  K-.0 r ende r s  them s tab le  bu t  Tropsch  Synthesis . ]  Combust ib les  (zar~ 
g i v e s  decreased ac t iv i ty .  K.-0 a n d  S i0 :  tOgether f o r m  vol. 6. Sep tember -December  194:6, pp. 126-13.~ ~. 
a good ac t iva tor ,  bu t  the  ca t a ly s t  is  qu i t e  unstable.  
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~G~4. L,~EOK, P., ~.WD ~ C ~ E ~ ,  W.  [Coal I m p r o v e -  
men t - - F i s e he r - T r opsch  P r o c e s s . ]  S t a h l  u. E isen ,  

• vo l .  61, 1941, pp. 63-60, 86-90, 109-112; Chem.  
Zentralb.  I ,  1941, p. 3029. 
Report  fo r  1937-39 on s t a t i s t i c s  on coking, br iquet -  

ling, g a s  purif ication,  h igh-pressure  hydrogena t ion ,  
Fischer-Trepsch,  g a s i f i c a t i o n ,  and  low- tempera tu r  e 
carbonization. 
~045. 1 " , . ~ ,  N. : [Syn thes i s  n f  Hydrocarbous  Accord-  

ing  tO Flscher-Tropsch. ]  Thesis ,  Tech. H i g h  School, 
De l f t ,  Holland," Feb.  20, 1946, 207 pp. ( in  D u t c h )  ; 
Ch im:  et  i n d ,  ~oL 56, 1946, pp. 213-214. 
2 ca ta lys ts  were  u t i l ized  by  the  author  in' h i s  inves t i -  

gations ; the  R a n e y  skele ton ca ta lys t  of Ni -Co a n d  the  
precipitated Co-ThO: -k i e se lguh r  ca ta lys t  of  F i scher ;  
In  the synthesis ,  a t  a tmospher ic  pressure ,  t h e  bes t  
results were  obta ined by f i rs t  reducing the  c a t a l y s t  
and then hea t ing  i t  in an  a tmosphere  e f  C0. T h e  ea t -  

2 7 . 1  ¸ • 

Abs t r ac t  o f  a paper  presented a t  Uni ted  Nations He- 
sources Conference.  Rev iew of  synthetic-fuel  produc-  
tion in Eu rope ,  w i th  p a r t i c u l a r  reference to t h e  
methods  developed in Germany  a n d  other  centra l  Euro-  
pean count r ies  by hydrogenat ion  nnd syuthesis .  D i s -  
cusses f a c t o r s  influencing t h e  economic operat ion of  
synthe t ic  fue l  plants,  and e s t ima tes  capi tal  require-  
ments  a n d  opera t ing  costs. P respee t s  for  f u r t h e r  
development  of  the indus t ry  a re  considered excelle//t  I. 
2 0 4 3 . - - . .  Possibi l i t ies  and  C o s t s  of s y n t h e t i c  

Fuels.  Pe t ro l .  Eng.,  vol. 22, J a n u a r y  1950, pp. A ~  

There  ~ r e 2  genera l  methods  of obtaining synthe t ic  
fuels,  p r e s s u r e  hydrogena t ion  and  complete synthes is  
f rom CO and  H~  Coal is g iven  ch ie f  eonsideratIon f o r  
product ion of  syn the t i c  liquid fuels .  Several  f ac to r s  
influence product ion costs in  producing  synthe t ic  fuels ,  
such as  the  complicated ins ta l la t ions ,  h igh  labor  cost, " 
and the  p repara t ion  of synthes i s  gas  a n d  hydrogen.  
I t  is possible, however,  to effect economics ia  o p e r a -  I x  . . . . . . . . .  2041 L~DLER r~ S . . - .  ~ ~ ~ ~" ~ "~:~l~'~ alySt in any  case  does no t  become act ive un t i l  a f t e r  

: u  aml  AL-U, or  ~ugu and SiO. A v e  a very ~table C a r ~ : : . z _ ~ .  ~ . . . . .  .,~ ~ .~ '~nm d. ~tudy of th~- :~ l~% 5-10 days  use then  i t  m a i n t a i n s  i ts  ac t iv i ty  f o r  30 -  ~. ~ ~ ~- ~ ~ ~ ~ ~ ~ 1. - ~ a 
: ca ta lys t .  Mechan i sm s  of  ae t iva t ion  a re  diset~sse~l" ut~el'.tttion r r oc e s s  ~ i t a  ~pecia l  Reference t6 G ~ : : ~ l ~  ~ ^ "1 ~ h  ' "eld f - r o ' u c t  1 ~ about -0 "~ "he ra t io  don ~u~oma m . ev .e  s ~ave a r e a  y eeu *n re  uce 

C a r b u r i z i n -  Re " ~ > :  ~i 5vuays .  ,L e y i  o p u ~ n 7o;L u h i "  "n ~ ~ " ~ ~ ~ " ~' 2034 L ~ c ~ i x n v  S S .~,-~-q'~-~÷.: ~r ~ ~ ~ "  ~ .  ductmn o f  : t h e  Carbon D l o ~ l ~ " : ~ l ' ~  - - . . -  ~ , ~ m ~ , ~  ~¢ ,h,.,,.~ 1 . ' 1  . a ~ , a i ,  , n ~ ,  * ~  " ch ot only reduce labor  costs but  insure  more  
alys~s for  the  Synthes i s  of Ammonia . ]  Y o u r  C h e m  Con_tent . o f  T o ~  Gas. Jour .  I r o n  Steel Inst. ? i l ! ~  synthesis t e m p e r a t u r e .  The  ca ta lys t  is r e g e n e r a t e d  efficmnt opera t ion  a ~ well. 
Ind.  (U..~ S R ) No 5 1934 ~ -  3a-~.~ • e 'ho:,  - - ~  " ~ o n u o n ) ,  VOl. 1~o, 1950. pp. 23~39" Chem ~bs -~- ~ l ~  ~! ~ m e r e s  or H ~/, of  t h e  reaction ~as m i x t u r e  is 2049. LA.~'DEa C; ~[, Recent  Developments  in the  Sei- 
- - - '  - - "  ' . . . . . . . . . . . .  44 = . . . . .  , • ~ 'i~', ~" n fer~ed in to ' l i  u~d and  olid h dro~arbons i n t o  eace of  Coai  Util lzatto i 5 i tch  En "~ vol 49 19o7 e l :  ~ ,  193~, , .  o~Oo.  , 1 9 ~ 0 ,  p .  9 3 9 0  ,~, : ~ ~ a  s q s y , ~ . . . . . . . . . .  . . . . o  . . . .  _ • , - . . . . . .  

. Addit ion o f  abou t  i 0 %  K-O to FeaO, lower~ .~.^ Carbur iza t ion  p rocess  wi th  town  g a s  as  the" , ~ - > ~ ' . ~  gaseous hydrocarbons ,  and  the  remainder  is n o t  con- pp. ± -zz  ; ~nem.  Aos., vm; zz, lo27, p. 811. 
a c t i v i t y  of th is  c a t a l y s t  though smal l  amomi~= ~"~ : bur iz in~ m e d i u m  h a s  been deve loped .  ~n nurified ~ ' ~ " L ) ~  vex'ted. A t a  h i g h e r  t empera tu re ,  a h igher  t r a n s f o r m a -  Resu l t s  obta ined dur ing  = the  pas t  few ~ yea r s  f rom the  : 
bo th  K:O and  MgO increase ti~e a c t i v ~  Th~o:  ~ -  : g a s  o r  i n  c o ,  a l l  the  atomic C ; formed a t  the s u r f , ~  : i i ~  t-ion takes  place bu t  in the  f o r m  of gaseOus hydroca r -  scieatif lc researches  on coal a re  r ev iewed  and discussed 

: " f e e l s  a r e  due tn t h e a l k a l i n i t v  of  the  add0d dnmn~nnd~ "' S absorbed  rote: the  s tee l .  T h e - r  t t e  o f  d i f fu~i - -  "~ o :~!'im:~: ~ b o n s - U n d e r  10  a tm.  p r e s su re  and_wxth the Co-The_-- in re la t ion to t h e x r  eag inee rmg  problems and p r a c t m a l  
w h m h  causes m o r e  r a p i d  desornt ion ~e tha  v = " ~ - F C ~ .  ' la the  steel  a n d  the  ra te  o f g r c p h i t e  f o r m a t i o n , r ~  ~ : : r ~ i  k ie se lguhr  c a t a l y s t  the a v e r a g e  molecu la r  w e i g h t  of appl*eattons. A m o n g  the~ sub3eets t r e a t e d  a r e :  T h e  

. . . . . .  a l y s t s  ~nntaining K : ( )  a r e  easOy:decom'~msed'~v ~.~ar~ ; rate 'contr011ing r e a c t i o n s .  Wi th  t o w n  g a s - c o a t a l n i ~ : . ; ~  the  hydrocarbons fo rmed  is the  same as  t h a t  of t h e  coas t i tu t ion  of Goal; low-temperatm.e  carbonizat ion; :  : : :  
: A d d i t i o n  of K : O  a n d  Al.-0f inc reases  the  stabi l i ty , f  ~ ' '  mmsture ,  a n d  CO.- there are  3 in~p0rtant  difference§, : : ! ~ , ~  hydrocarbons obta ined a t  a tmospher ic  p r e s s u r e .  T h e  low- tempera tu re  coke and t a r  ; meta l lurgica l  coke ; syn- : : :  
= .  t h e  ca ta lys t  t ou ' a rd  h e a t  : : " . - "  ~ ' Soot f o r m s  a t  t he  surface  at  the  e x p e n s e  of at0mlc ~" !f:'/~$ syntl esis of CH~ also s i f icreased and la rger  qm0un t s  thetic fue l s  f r o m  CO and H,  bv the  P a t a r t  and Fischer-  

Z~c~r~a~ ~ ~ V , ~  -. - ~ . ~ The  soot  so depos i ted  re~ttiets f u r t h e r  ~,i~.hu,~,H~,~ : ~ 0f CH~ and  CO are  found  m the residual  g~ses  ~ I n  Tropsch processes"  h y d r o ' e n a n o a  o [  coal" and fu rnace  - 
v . o .  [Reduetlen of a r e a  Catu1757 ~ ; ~ ;  ~[=~,.~' F o r m a t , m ,  of  g r a p h i t e  f rmn a t o m i c  C is rapid and is ~ ' ~  the rednct ion  of CO.- b y  H-: i f ' i s  f ound  t h a t  CO ac t s  a s  design. . . . . .  - ' .  : : . 
thes i s  of  A m m o n i a .  I I .  I , i f l ;mn~ceoftthel~,:~e:~:n:  no longer  the  rate-control l ing reac t ion .  I n  a gas  con- i|~':i!.: a ca ta lys t  poison. The  hydrocarbous  f o r m e  d a r e  2050. - - .  T r e a t m e u t  0f Coal  to  P roduce  L i q u i d  
Conditions on the: .kctivitv of the  Catulv~st.~]"~ec~:'hv" m m m g  2.67v CO:, 0.8% 0.-. 2.6% C~ YI~ 24 7% CtL ~ ~ mostly C, and C, the i r  amoun t  di iniuishing a s  the  Fue  s Bul l  Li~'ex.pool Eo ~ Soc voi: 6 No.  6 i 9 3 3  

• :. " 2 0 3 0  ? . . . . . . . . . . . . .  s :  43.3% H-.. a n d  12.3% N. the 0-  a n d  C0  'coo'tents ar~ ~ : ' : ~ ; :  molecular we igh t  inc reases -  for  a hydrocarbon of  def- pp 17-oo ~ ~ ' ' ' ' .... 
. . . . .  2035. L.~cr B S :DVx~L~O R G AXD ST0a,'~ "~" ~ : ~lec:~j~-sed by p a s s i n g  d~e gas  over  a ba ry tu  catalysL ] ~ : ~  inite molec~flar:we.~ght a n  increase  i.n qua n t , ty  keeps  D scusses  10w-temperatm'e carbonization direct  hy- 

. .  ." " ,  ", - -  - , • . .  . ~.., .x. = .  -~ ~ z ~ .  : ' : ' '$::,~," p a c e w i t n  tae  fllunuutlou, i n  s a t u r a t i o n .  ± n e r e  is  no ] .  - : • ~ = Equllibrn~ n in the  Syn thes i s  a n d  D~eamna~;*~ . . . .  : : • ' . . . .  "~ ~ . ~  ° - ~ ~ ,. . . . .  • • - -  -- , ' . -  • ( rogenat*on of  coal w~th dew,hee l ,  and hydrogenat ion  : 
-uemanm.  aour .  2~n Chem: S o ¢  ~--]:~.) lo_~n n d  : • . - - , - - . - ;  ~ , , ~ ; o , o ~ .  : : :  :~ . :~- ,  : : : _ - 0f C0. : ~ : . : . . . . . .  ~ .:: ~ :  

: :  9 2 6 - - f ~ :  Chem. Abs. v o l  0 4  1930, p "  ~943~""  . . . . . .  L , ~ n s a z  G I S e e  abs 3591 ~:~ : [ i i ~  P~°Cess' . . . . .  ~ " 2051. . H y d r o g e n a t i o n ' R e v i e w < o f  E a r l y  Di t f i=  : : : 
: H : A j ~ g % ~ q ~ b ~ e ' m u r C O ~ ' ~ o f n r  t i~eireaet!on 2 :  204r2o L-~ 'mms ,  O. :  [Deposition: of C a r b 0 u i n  the Elec: : F<:~: ~046. L~,*P, S . ~ n t h e t m ' O a s o ! m e [  yol.  29, No. 2 :  . . . .  ~plt~es; 4Proc~h$out.h~a!evSoI*~, E~.~, p O l ~  !988, :, : 

: uillo~ ~ '^" o^Xo -"  <. • an  d - 3 o  f r o m  b o t h  1.~* s of  X i c k e l F r o m  Solutioos.] Ztschr.  Eleett0~; ¢~-~u~ Of the  syn thes i s  : ~ , : ,  " ~  " =, ' -  ~r ' "  : "'~ ~ : . . . . .  ' " " ' 
-~ - ~ w zrom tile ~]n thes ls  l eh ( . . . . . . .  , ~ t a  o,ene m~ e m o u a  ec tire . . . . .  . . . . . .  " " s'{ e. all a t  ~50 . . . . .  ~ e a, vol. 15,  1909, pp. 973A931 - ChenL Abs.  ~'0L 4, , ¢ ~ , u  , . ,  ~ .: ,  : 

. : M a r c h  !947,:p!], 7--11 i : 
~.;~'. : Development :  and  p r e s e n t . ,  

• _aim. pre.~ure,  w e r e  1.9 x 10 ~' ~ ~ ~a-~ , , ,~ - : • ~n~a ~ -  | i ; ~ :  process f o r  pi.oducing gasol ine  f r 0 m : g a s  a re  d i s c u s s e d :  : [Influeuee of an Ioereased  R a t e  
10-',  respectively,  a n d  1.8"x 10 -~ a ~ ' ~ r ( n o : ~ : " , ~ !  o ~r z~.v,  p: o~)~. . |~: :~ w i t h  special  emphosis : .on the  so-called f lu id  c a t a l y s t  2052. LA.~OGaAF, - - 7 . ,  ",' 
f l 'om t!m Synthesis  s ide .  s i m i l a r  const~ut:~-'ex.~'~f~::~(~ : . p re ) : ious  w o r k  :upon tile e l ec t ro ly t i c  deposition of C [ : ~ :  process of  the  S t a m l a r d  0 i l  DeveloPment  Co. T h e  re- 0fFiATFlOWReelKOn the 01efin29, Frames,C0utent ofT,172_7,183,Syntl~etic Gas01ine.]1938; P B  :; : ::::" 

: : b y  caleulatious,  u s i n g  t h e  rea~tions~o~ ~ O . V a  - ~ • i s  r evmwe ~ a n d  t h e a u d m r ' s  e x p e r i m e u t s  a r e  described | ; ~  duction in t h e n u m b e r  of  r eac to r s  for a 10 O0O:bbl.-per: : i 70,21S. • : . " r i :_ 
: H." and  o f  5 IeOH a n d  : c o  ~f-~ee abe* S~a '~aa~ ~ .,n~t : t h  detail .  V a r i o u s  C-contaioing h-(ths o f  Ni were |~:~i~: d a r  plant  f r 0 m  I'~S lu the-Fiseher -Tropsch  process  to 

3209.)-: ' : ~  . . . .  : 7 '  " - ~ '  a n n  . Used aitd /lie dePos{ted N i a n d z g a s e s  amilyzed. T h e  ~'~i~: 4 i n  the flnid p rocess : iS  cons idered  One o f  the  out- Tes t s  estabiiSb~ tha t  an increase  in the r a t e  of flow : 
2036. L . ~ m z  ~ S~-n*~ . . . .  ^ : .  ~ ^ . : _ : g o s e s  in I o f  t h e  exper iments  were  : :C0i,  6 %  hydrO- : ~ , ~  Standing a c h i e v e m e n t s  in: i ts  development: E v e r  so, : c a u s e s  a reduc~iomof d~e olefln conteat-of  the g a s o l i n e  

S e i  I n d  : R ~ : h v ~  ~ ¢ ~ , ~ u  zron~ t e a l  1. J0ur .  : : c a r b o n s ( h e a v y ) ,  1.2% : hydrocarbons  ( l iuht) ,  2.6%;- | ] : ~  the heavy ini t ia l  in~:estment ' in~:olved and the  r i g i d  produced a n n  i n c r e a s e s  :-t im e x h a u s t i 0 n  or catalysts• : 
. . . . . . . . . . . . .  , . . . . .  , ~ ,  vm.  ~.~, -~v~, pp. 3v7-= : air ,  4:8% ; H:,  89.9c~ ; total  99.1%. T h e s e  values ar~: ~|:~,~ :: ~ ~: 361;  Br i t i sh  Abe:,: 1949, B I :!a' °9  • . . . .  : loca t ion  r e q u i r e m e n t s  will  inevi tab ly  l imi t  the  n u m b e r  The  nlefia Content of the 0il produced iS out Influenced f~ 

: ab0a t  the  s a m e  fo r  Several  ex~er  mon te  I t  is  shou'fi |;~'~:'- o f :commerc  ally feas ib le  Synthesis  plants  T h e  rum-  t0 a not iceable  degree. :3 g r a p h s ,  :[ picture, 2 tab les .  : 
: ~ - '  i ~ : . . . . . . . . . .  fox. th~ ~ * ~  . . . . . . . . . .  : froDmeS~rib~r l~*'r°doutcst~yd°ofgsynii~eatpr°cileaen~l, gasoline: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t h a t  the :col lo idal  theory  d , n ~ , , ~ i , n  , f  does | ~ . . . . . . . . .  mere*any ava*lable . . . .  po tent ia l  resex~'e of sya the tm  g a s -  2O53. La,~-~, : J . C .  Fischer-Tropseh Potent ia l i t ies  of  

not  hold good a n d  tha t  C-.H.~ n lavs  a l a r ~ e '~ a r t  is  the | t . ~  : ohne::£rom sources  ot!ler ~than na tu ra l  g a s ,  such  as  Publ ic  Ut i l i ty  Gas Companies.  :GUlf Research  & 
:. ": 2037. ~ .  Syn the t i c  0i l  F r o m  Coal. : I L  F i scher  - : -  -:deposition T h e  con ~'---" " " : "  " ~ "~': - ~  - b  |.~>~' coal  t a r  ~ands  a n d  0il:: shales  f s  po  ntsd  :Out : Rise :: Deve lopmen t  Co., Chem!s t rxDlv i s i 0~  1~ept. 259¢1944. : : - : ;  

" . , ~.'Iu~IOI|S given a r e  : /±) ' x ~ e ,  -- : :;~. . . . .  . , . : . . s o r - t i  . . . .  '~ . . . . . . . . . . .  . . . . .  | ..... Whereas  product ion of son the tm gasohue f~om these  Eva lua t i on  0f publ ic-ut i l i ty  g a s  coniPaaies 0f t he  " :  : : ~  
: '  : T ropseh  P rocess .  : YOUr. ScL, Ind .  R e s e a r c h  ( I n d i a ) ,  (o~" ~ e ~ a ~ e ~ a  :~ : t -~ l . , s  en~we!y a n t  to a gas  reaex*O~e : |,~!~, sources is  not: a t  p re sen t  a t t r a c t i v e  commercial ly¢ i t  Uni ted  S ta tes  wi th  regard  re ~heir Potential i t ies  as  ~' v 0 L 7 ,  A,'1948~ pp. 406-411":Br i t i sh  ~bs 1949, B, I :  : 

p .  233: : • : , "  :" ~ . . . . . .  ~ ¢ ~  ,~,~ ~ ~=r ' % i , . . . .  ~ ~, , : | - ~ "  Will beeome more  compet i t ive  a s  research  cont inues.  • m a n u f a c t u r e r s  o f  syn th ine  productS. 0 n l y  S of the  I ~ L WiLl l a [ r o e u c e  G i n t o  toe ~ l  a 
. . . . . . . . . . . . .  . . . . .  : :  . ~ , , ~ : - ' ,  ,,.-,, ~----~:..:~ases.:reat~ee¢ ! beyon  d C:.n, aonO~ ::~:|~/~ ) Tl~e quant i t ies  Of gasoline" t h a t  could be b rough t  in to  118 compauies  cousidered appea r  v e r y  likely- to e n t e r  ; . 

Re / ' i ews  develop~nent of  ti~e process  and  d i s c u s s e s  ~,~r~uuce any.  (~) u x a h c  aexd *s p a r t l y  reducer to : | : (~ , :  commercial  product  on f r o m  each of the above sou rces  : the field of Synthetic llquid fuels .  : : - : " .  
i n h e r e n t  a d v a n t a g e s  aud  difficulties. Analyzes recen t -  C.H: upon P t  a n d  Ni; but  no t  w h e n  Cu Fe,  or ~a -"~|,;.~, would, of course,  depend Upon the Service s ta t ion  pr ice  ! 2054. L.(~E >]'. C. i . ~ a  W~L,  B.: H : :  Synthine Process .  : : 
P r  oblemdevelnpments'of heatWhiChtransfer.have beencatalYstsConcentratedare now°nintro--the" of C tn metalCath°des a r e  used.. Therefore  C~H=. i s  the  only carrier. ~ | ' ~ : :  r a n g e  per  gaL' F o r  ins tance,  a price o f  up to $0.-°6 I .  In t roduct iou ,  Syn thes i s -Gas  Produeti0n and P u r l -  : 
duced  n~ a c o n s t a , t  r a t e  i a  : the  l lu id ized  condition ~. - . ~ -  • s .anelectrolysis :  ( 4 )  T h e O i n e l e c t r o l y t i ¢  : | i : ~ !  would m a k e  m a r k e t a b l e  300 billion bbL f r o m  c o a l  ficatioa. P e t r o l .  Refiner, vol. 25,1946, pp.:355-366; : 
a n ( l  p m n t s  conta in  in te rna l  h e a t  exchange r s  H e a t  o f  ~ ~ l  ,s  p re sea t  m the  fo rm Of carbide. . . . .  : ! ~ i ~  and 1 billion f r o m  t a r  : sands  ; .$0.25-$0.31, 13 biRion Chem. A b s ,  vol. 42,1943, p. 9118. : 
r eac t ion  is  r emoved  by  evapora t ing  oil introduced wi th  2043. L.~:z~e~:, P . ,  .u~o Nr~Rm~uS, H .  [UtilizatlO n ~f: ~ ! ~ '  b b L  f r o m  oil, shales ,  3,500 billion f rom coal, a n d  2 H i s t o r y  a n d  nomencla ture  o f  the  Synthiae  (F ischer -  
t he  syn thes i s  gas .  T h e  gasif leat ion of  coal aad  coke by  • Coal.] S t ah l  U. Eisen.  vol. 57, 1937. pp. 1041-1048, . ~  : b l l i i o n  from_tar~Sands;  $0 31~$0 30, 33 :blll on bbL f r o m  : :Tl'oPSch) process  are  traced. T h e  ra t io  of H : : C 0  i n  
t h e  Bubiag-Didier ,  the  Tbyssen-Galocsv.  and  t h e  xv74-1079; ~ r i t i s  h Chem. Abe. 1937, B p. 115~ : : ~ : ~ '  0il shales, and  2 bil l ion f r o m  t a r  sands  ; ahd o v e r  $0.36, this  p r o c e s s  r anges  2 1 - < 1  1 : T h e  impor tan t  me th r  

45 billion bbl. f r o m  oil S h a l e s . .  , " • . . . . .  :. ~v ,  ods fo r  p r0duclng  the w a t e r : g a s  mix tu res  a r e  (1) • ' P in t~h-~Hi l lebrand  p roeesses  a r e  summar i s ed .  : . . Discuss ion of  the  progress since 1934 i n e o a l  p r e p s r a - : ( ~ ' , ~ ,  2047. LA~'O.~: S. Synthe t ic  Fue l  in Europe.  Pe t ro l .  s t a n d a r d  m a n u f a c t u r e  f r o m  coke, ~(2) m a n u f a c t u r e  : 
2038: : ' . Syn the t ic  0 i l  F r o m  Coal:  I I I .  :Ed0, : : :  lion, coking, carbonizatioa~ hydrogeaa t ion , :gas  purlltca- : . ~ ,  " Eeg., Ref in ing Gas  P roces s ing  see., vol. 21, ~0 .  11 ,  f r o m  low-volat i le  coal, (3) m a n u f a c t u r e  f rom coal or  : 

nomies  nf  Synthet /e  0 i l~ fa f iu fac tu re .  irour.  Sei. Ind~ d o n  and u t i l i za t ion  , benzi~ e s y n t h e s i s ,  ere, ~ October 1949, p; A - 5 8 2  . : : : coke by u s i n g  0a i n  the  s t eam blast  and (4) conversion 
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O f  coke-oven gas  w i t h  s team,  e i the r  ca ta ly t i ca l ly  or  
noncutaIydea l ly .  These  methods,  w l t h  Some less con- 
ven t iona l  methods, a r e  discussed in  de ta i l .  Under- 
g~e u n d  gasif icat io n of  coal  by (1) t he  chamber ,  (2) 

s t r e a m ,  and  (3) t h e  percolat ion m e t h o d s  i s  dis- 
cus sed  in some detail.  Synthesis  g a s  c a n  be obtained 
a l so  by  m e a n s  of the  r e a c t i o u :  CH,-}-H,O-*3H~-[-C0'or 
CH~-{-CO=-~2C0+2H~: Yields, c a t a ly s t s ,  a n d  manufacr  
t u r i n g  procedures  a re  g iven  for  these  two  reacti0ns." 
Control led oxidat ion of  CH~ tO give  H ,  a n d  CO also i s  
economical ,  aud  ca ta lys t s  and  reac t ion  condi t ions  are  
d iscussed .  :Regardless of  i t s  source,  s y n t h e s i s  gas  
m u s t  be purif ied of  S a n d  i t s  compouuds.  T h e  :[~S i s  
r e m o v e d  f i r s t  by e thanolamine ,  f e r r i c  oxide ,  or  other 
m e t h o d s  a n d  then the  o rgan ic  S c0n~pounds a re  cabaly- 
t i caUy oxidized and  removed.  P a t e n t s  a n d  processes  
f o r  th i s  purpose a re  reviewed.  
205~. ~ ,  SynthIne Proeess.  I L  Ca ta ly t i c  SYn- 

thes is ,  Inc lud ing  Ca ta lys t s  and  1Reaction Mecha- 
n isms•  Petrol .  Ref iner  vol. 25, 
Chem. Abs  v o l  4 .) 1948 1946, pp.  423--434; -, - -, , p. 9118. ' 

T w o  m a i n  react ions  t a k e  p l ace  i n  t h e  syn th t se  
process,  t he  p redominan t  one d e p e n d i n g  chiefly on 
the  r a t i o  of  H.- :CO and  the  type of  Cata lys t  u s e d :  
~)/~o+(2,~p~c~.~±:+, ,~:o;  (2) ,~co+ 
g-.~= ~.~-- .- i-n~:u.  ~ince .the reac t ion  i s  exothermie  

"and: involves a reduction in volume, relatively low 
temperatures and elevated Pressures favor the reac- 

S ~ S I S  AND RELATED PROCESSES .' 

cetane number, but are improved by mixing W 
petroleum oils. Some of this fraction was used 
h[ersolate detergents. The paraffm waxes, eonsi~ 
of a mixture of normal and isoparaffms with no e' 
hydrocarbous, were separated into soft, slab, and i 
parni~us by distillatlon, pressing, und sweating. Lt 
cants have been made by polymerization of the ole 
alkylatlon, and condensation. Fatty acids are 
dueed by oxidation of paraffin waxes, and na esterl 
tion wlth glycerol glves some edible fats. H~ 
synthine oils were sulfochlorinated and sa!5onifle~ 
give detergents. Greases were made from oxld 
paraffin waxes, Treatment of the Synthine oleflus/~: 
with I~- and CO gives alcohols and aldehydes, and a{'<i. : 
small amount occurs as 'byproducts directly from.'the~/S i 
process. Miscellaneous Chemicals i)roduced in Small :-:~ 
q u a n t i t y  as  byproducts a r e  listed• 

2057.--. Synthine Process .  IV.  Bas ic  Ecg:!i;~-~i! 
nomics and the Current Situation. Petrol• Refiner,!~'~ ' 
vol. 25 1946, pp 587-598; Cbem. Abs., vol. 42, 19,18 
p. 91"19. . . . . .  : ,  ~.;. ,  

D i s c u s s e s  economics of  the  process• ' I t  is p red ic ted  ' /  
t h a t  t he  total  inves tmen t  cost for  producing  gasoline ' :  
by the  Synthine  process wi th  coal as  t he  source of u.:: 
g a s  even tua l ly  will be $2,~00/bbl./day. Steel  require." 
m e a t s  a r e  high, aud a p l a n t  could not be erected Speed- - :, 
i ly : in  an  emergency  W i t h  na tura l  gas  f o r  the  process,  .,:. 

it cannot at present compete with refnery methods :)2' Zion• T e m p e r a t u r e s  r a n g e  f rom 375 ° '  w i t h  Ni  or  CO u t i l i z ing  crude petroleum. B y p r o d u c t s  will  h e l p  bal- ~:i: '~ 
catalysts to 465 ° with Fe catalysts, and pressures vary Once casts, however. :.4. list of companies and organl-=",4: !: 
f r o m  a tmospher ic  P res su r  e to 150 p . s . i .  T h e  synthesis  za t ions  a n d  their, c u r r e n t  s i tua t ion  in  the  Synthine . :~: { 
g a s  i s  passed  through react ion chamber s  i n  1 or more process  field Is g i v e n .  360 refs .  : 
Stages,  w i t h  or  wi thout  re.eyrie o f  t he  uuconver ted  . . . .  L ~ ' ~  A g e e a b s  2773 ~ : " : :~ 

i : p 0 r t i o n .  T h e  heavier  products  are  condensed  f r o m  t h e .  o 5 - " ~  " ' " ;: : 
r e s idua l  g a s ,  a n d  t h e  l igh te r  p roducts  a r e  a d s o r b e d :  : •,0 '5. LA~'o, W . A .  Besea reb  ifi t he  Coal I n d u s t r y ' i n  : : "  i•! 

: on charcoa l  or  in o i l /  ..Most theories of  t h e  teaetinn : : Canada•  Canadian Min.  and Met .Bul l •  406; Trans. ~::. 
m e c h a n i s m  s t ipula te•  the: i n t e r m ed ia t e  f o r m a t i o n  of : C a n a d i a n  Ins t .  Min~and 5Iet.,  Vol. 49, 1946, pp. 51-62. 
carb ides  of  the cata lys t  metals• By h y d r o g e u a t i o n  of 3 m e t h o d s  are  ava i lab le  for  e0nver t ing c0al into oil: : 
these  uns tab le  carbides, CH= groups a r e  p roduced  but: T h e  F t scher -Tro  ~ch s nthes~ 

: there  a r e  Var ious  theor ies  .is to th~ - - ' ~ ' ~ ^ - "  ~'," ' - - ~  ~ ~ _ P- Y "s f rom w a t e r  g a s ;  the 
• ~ ' ," . ~" ~ L " ~  ~ ' ~  : ~ e r ~ u s  utrec~ coal hyd rogena t ion ;  and the  earboniza- 

 :on of. o 1 oi o -ed by hydrogeuatiou of the tars and 
- t s r  wei~h* ~--'--'- " " ~ . ~ . ~ ¢ =  *uut~U- IlgUE OilS. "l'lte n rs t  proeess  has  become corn e t i  v t. ~AIL~/*$~t~ consts~ or F e a n n  C o  alone.  O r  . w i t h  ~asol ine f r^  . . . . .  ~ ^ • . ~ . ,  ~ , :  ~ - p t~_e ,~:, 

in m i x t u r e s  wi th  NL T h e y  a re  supported,  on an  iner t  " ut~Htzati0n of  na tura l  g a s  as  the r aw m a t e r i a l  I t  is .i:: 
c a r r i e r  (k i e se l~ th r ) ,  o r  used as  all a l loy-skele ton type thought ,  however,  t ha t  t h e  u l t imate  Source of  son- 

. ca ta lys ts ,  o r  fluid cutulysts. .  T h e - ' G e r m m a  c o n n e r -  
thes i s  g a s  Will be the  lower - rank  eoals or  a c h a r  pro- 

ciul opera t ion  is described, "The  va r i ous  m o d i f i c a t i o n s ,  dueed~ f r o m  them. '  T h e  use  of .efficient, .continuous i 
ih  t h e  process  tha t  will  pr:0duce b ranched-cha in  h y d r o : ' :  Water-g~s ::produbers~: n iade  possible b y  the  use o f  
carbons,  .alcohols, , ' i romatic hydi 'oearbons,  o r  CH,: a r e  , 0.- t u s t ead  of  air ,  would be  a necessary: developnicnt: ' . ': : 

: all  d i s c u s s e d  in detail. : The  pr0duct inu  of gaso l ine  by direct  h~:drogenation of 
2056. ~ :  Synthine  P r 0 c e s s . .  I I I .  P r o d u c t s  BY-  coal does  no t  appear  " . " " nr0duetu:  . . r t  ~no.~.~ q~.~.~ ~ . . . . . . .  ' I ~ . . . . .  : ~ . as hopeflfl  of success as  does t h e  " 

~. I~N~-~,  A., ANn FOX, E .  E.  Mass-Spect rometer  
~alysis  o f  S o m e  O x y g e n - C o n t a i n i n g  Compounds.  
~al. Chem.,, vo l .  21, No. 9, 1949, pp. 1032-1035." 
a an  a t t e m p t  to analyze s o m e  oxygenated eom- 
nds by  m e a n s  of  the  m a s s  spec t rometer ,  u s ing  the  
m procedures a s  in  the  a n a l y s i s  of  guseous a n d  
dd hydrocarbons ,  severa l  difficulties were  eneoun- 
.~l. E x t r e m e l y  10ng evacua t ion  t imes  were  neces-  

to r e m o v e  some compounds f r o m  the  tube, and,: 
a more  ser ious ,  l a rge  v a r i a t i o n s  in  peak  he igh t s  
~ r i n g  in  success ive  scann ing  o f ' t h e  sample  indi-  

t ha t  the  i n s t r u m e n t  w a s  unable  to m a i n t a i n  
bration.  Some of  these  difficulties were  p a r t l y  
rc0me by  u s i n g  a hea ted  tube a n d  a new t r ap  design.  
nits obtained w i t h  mix tu re s  of  MeOH, fo rmic  acid,  
hyl  formate ,  and  methyla l  a r e  included.  I n  g e n e r a l ,  
resul ts  do no t  a t t a i n  the  prec is ion  an  d r ep rodue t t -  
~y of hydrocarbon analyses.  

~ o ~ ,  C. ~'eo abs. 2306. 
L A ~ o z ~ z z ~ . ~ ,  R. See abs. 19491 1955. 

~rZRAVm~Z ~STRACrS 27~3: 
Cr:0~ will  confine the  product  to M e 0 H  over a wide  
range of  tdmpera tu re .  S has  a serious,  poisonous effect  
on the Fe catalysts for NH=, but has no effect on the' 
Zn0-CI~.O= catalyst for MeOEL " 

2064. L~soz¢, A. T., A.wn BaooKs, A. P. Ammonia 
Catalysts• Ind. Eng. Chem•, vol. 18, 1926, pp. 1305-- T 
1307; Chem. Abs., vol. 21, 1927, p• 802. 
Fe, Co, Ni~ W, and  Me have  been s tudied in  the  ~ 

tempera ture  r a n g e  450=-550 ~ as  Ntt~ Synthesis ca ta-  
lys t s )  • Ni  and  Co were  found i n a c t i v e ;  a t  550 ° W a n d  
Me were  the  m o s t  act ive ,  and  a t  450 ° Fe  and  a m i x t u r e  
of Fe  and  Me. T h e  s tud ies  w i t h  F e  included a s t udy  
of  the p romote r  uet ion of  16 d i~cul t ly  reducible oxides  
added s ing ly  to the  Fe : -  Only 5 of  these  oxides o r a l ,  
St, Zr, TI ,  and  C1, h a d  a n y  promoter  act ion under  the  
conditions : used  Mix ing  t h e s e  oxides showed t h a t  : ; : 
when the :  oxides  a re  closely re la ted  chemically," the  i 
combined effect i s  about  the  s a m e  as  tha t  g iven by each 
constituent.  I f  t he  oxides  differ  considerably in  t h e i r  
basic or ac id ic  propert ies ,  the  promoter  act ion of  t he  

~7: m i x t u r e  is  g r e a t e r  than  tha t  of e i ther  const i tuent  alone• 
~ L A ~ ,  V . A .  8co abs. 1789. . . . .  :T Promoters  o f  m i x t u r e s  of  potash-alumina,  potash-sil ica,  ~ : L,twaL~x, W.  D.: See abs .  1488. and potash-zirc0n produced ve ry  ac t ive  F e  ca ta lys ts .  

!=~061. L . ~ z ~ o ,  H .  3 ,  A.~n Cm~RE, G . C .  ~ l an t~ac tu re  2065. L~sH.~¢ov, L. M: [ca lcu la t ion  ~of the Equilib- : '~ 

i " of F a t t y  Acids by Oxidat ion of Paraff ins,  Hydrogen-  r ium 2H=-}-CO=Ctt=OH•] Acta  Physinehtm, ]3. R.  : 
arian of the  F a t t y  Acids  a t  L G. Fa rb tn lndus t r i e  S .S . ,  vol. 11, 1939, pp. 849-$60; Chem~ Abs•, voL 3 4 ,  
A.-G., Ludwigsha fen-0ppau .  B I O S  F i n a l  Rept.  748, : 1940, p. 4648. 
September 1946 21 pp~ P B  47,720 
" ~ -  r i a "  " r the  reduc t ion  o f  f a ' t  r ids  ~ y m e a n s  of  the  COnStants of the  B e a t t t e - B r l d g e m a n  

. : ; a s  ra  w m z~  t z o  . ~ p ~ ~ro n t~ y _ a ~ .  equa t ion .0 f s t a t e '  the  specifiC-v01umes a n 4 f u g a c i t i e s  of  
syntae~lc.paramns 0o(auleo ~r0m n y a  ge a o o~ w ~  , , t h e : ' ) w - m ~ O ~ , ~  ,~ ~u~^'* sys~em~ are 'caleumted" a t  t e m  
or from low- tempera ture  carbonizat ion of l igni te  w e r e  : - ~  . . . . . .  

!~ed .  The  a v e r a g e  mel t ing  po in t  of the paraffins i s  pera tures  f r o m  250o-330 ° and :p r e s su re s  f rom 100-200 
atm. By a g raph ica l  fi~ethod, f r o m  the Newton:Dodge  " =:~ - 

3¢ ~°-50 ° and t h e  a v e r a g e  .chain length:C~-C~0. Oxida-  . : equation labs• 2457) the  equi l ibr ium concentra t ions  of  : ; 
flon was ca r r i ed  Out wi th  po t a s s ium pe rmangana t e .  CH=0H are  found  to be much lower than  those obta ined 

~Production.aud: labor  Costs and :yields~ a re  g lven ;  a l s o  ~flowsheets• . . . . . . . . .  , on th~ b a s i s  of t he  ideal  g a s  l a w s ;  the va lue s - ag ree  . :  
: " • : Well 'with the expe r imen ta l  da ta  of  ~ewl t t ,  Byrne,  a n d  :i  : 
: LAPSHZN, S. L S e e  abs. 3763, 3764,: 3766. = S t rong  (abs. 2448) and  of Wet tbe rg  a n d : D o d g e  (abs. ' i 
:;2062. LAazN, A. Y. [ C r a c k i n g  o f  Heavy  Pe t ro leum 3583). ' . . . .  

Stocks Over Hea ted  Sutffaces.] Bull• acad• e e l . "  2066. L.~TEOA~', P.  X. P o s s i b i l i t i e s  :of Es tab l i sh ing  a : " 
i:. U. R• S. $., c lasse  sci. tech. 1944, pp; 42-47; U: O . P .  CoaI:0il ;  I n d u s t r y  in South Afr ica•  ,Tour: South 
;:. CO: Survey :Fore ign  P e t r o i e u m  Li te ra ture ,  T r a n s l :  ~ A f r i c a n : I n s t ,  Eng.,  :vol. 29,1930,  pp. 23-28i Chem. 
!.~ 495; Nat . ,Pet ro! . 'NeWSi voL 33, No. 14, pp. R::2S 6, . Abs.~':'0l. 26, 1932 p.:1416, i : . ' - .  : :. = :: " . . . .  

R 2SS--239, 1946• : ; "  : : 0(ztline: of t h e  F i s che r  a n d  t h e  B e r g i u s  Pr0Cesses. : . : : :  
H e l o t  p t raf f in  h',d[oc:~[bous ob tamed  f~oln CO a n d  ~E e lm n • = ' " ' X h . r•;f tshtv? sl,o,'n tlt:t Afrlean coals will ........ 

Hi (Kogasin)  a r e  knowu to decompose u der t e a c -  yield l')~t-15 o - a l  of ~etrol  ~er  t o n  -4~ : . . . .  , 
tion of a hea ted  Wire spiral  i m m e r s e d  in them f o r m i n g '  ~ ^ ~ ~ " .~o ~ " " " "  

- - "  ~ "' " "  " ~ i "  "h " s u - e d i n  ~uoT. . n i l  t r rom coa l  ~ uth  A r r c a n ' ~ u i n  " a gas uommun~ I t otenns xn s me~ o(t Wa ~ - . . . . . . .  ;^ ^o ...... • : 
• :" •" •' " 0 •n•ti O I t S I " an(t rsng J0ur;' vol. o.t l-Jdu pp. 0.~--bZl " UOKO crack n g  heavy-off  d Stlllates c n t a l  i ~ pa 't {]in a SO ~ - . ." ~ . ', • ' )  .~.A ~.,. ~-^ '~- : 

nanhrh=ne~- - ,1  o~.otu-~-i~- a ~ wel l  as  heaw- r e ~ n b u s  ~mo~.etessr~uet .~ge V0L. Z ~.v~u. pp. 2o~-aou ~nem.  
substances: A g a s  w a s p r o d u c e d  of  a Composition up- Abs., ~ol1 34, ~:940, p. ~-lS• : . . . .  .: • ~ .  
proxiumtely iden t ica l  wi th  tha t  obta ined f rom paruff in  lit the F*seher-Tropaeh process, t h e  yield. Of g a s o h n e  

.,~o~[tLc.tgi:and S~eciai Topics. :Petrol. r~fiuer vel. ;iseher-T~'opseh process h~au~e Of the vet,- ~i-h ca~ |~ 
-v:^ ~'~ w' I~P. 4u3--504; Chem•-Abs, vol. 42 '1943 ital costs owing to the hi~h tem~rnh,r~ sn~ .,.Z .... ."~ |t~ 
;;r" :~ '- ] ~ , ::: , =: :" ~' used" Recent mod,flcati0ns, such as the extraction-.. ,' |~-i~:wax' However, the yields of gas pe/" unit energy ~on- is i ton per "5-9 tons of coal processed;the economic , : 

1marY p toauc t s  a r  e ahuos  t en t ! re ly  s t r a i g h t - c h a i n '  h y d r o g e n a t i o n  processes  o f :  Pot t -Br0che  a n d  Uhde : :|(~;~ sunted a re  lower, when t h e  c h a r g e  is ' r icher  in com~ unit. is m u c h  smal le r  t han  for  hydrogenation,  b u t  the  , 
p a r a m n m  a n d  mono01efinic hydrocarbons .  Aromut ic  i which a l l0W:the  use ~ of lou~er pressures" in the  i n l t i a l  i | ~ i ~ p o u n d s  Wi th -a  10w H~coatent ,  -J~n~0il dist i l late con- :, thermal  effieiei~cy IS a b o n t ½  tha t  of  t h e , . h y d r o g e n a - :  

- c ohmpounasana  n.a.phthenefi a r e  p resen t  i n  o n l y  negli- s tages ,  m u y  change  this  outlook, i t  a lso appea r s  that  i ~ | ~  'elsting esSentiall~ of nuphtheueS gives~.a v ie ld  of; g a s  : tion process. I t  i s  bel ieved tha t  r e l a t i v e  costs Of pro- -( 
~u~uUu~. - "xne y!ela of oxygenuted compounds pur~ta~ ny~t~ogenati0n o f coal for the production of. : "|;~ per k~--hr that ]S half-that obtainable froth paraffin dnction would be hb0ut the same in South Africa as 

• --~g~o ~r ...... osg zero re several % : The hydrocur- ~ruue ~uet ous and tar acids and for high-heat-value gss wax, whereas 1 coutai~iug up to 21% aromatics gives in Great Bri.tain~ ch_eap.et ~ raw martial aud labi0r being : i. (.~: 
ab0ut=%~ as much. -From fuel 0ils the yields:of gas : offset by h*gher cap~tal cost. uonstructton o£ the : range fro= to "ard =ay =rich toward Solviug the economic problem by . - _ .  

: ,~trm~s ~-x.oT.o• Medlumpressare' (150 p• s. L)yields" ~r iowermg the .Costs of production mater ally 'The -~|~;;~are still lower and fluctuute greatly depending upon smallest economm units m ~onth' &fmea is recom- 
.nquenect petroleum gases 7" gasoline 3 ~ • ~ .n amount of%or ae ds ~r0duced by thi~ niothnd t~ (n. h~v ~|?~'~!~ the 0~.~.,~..e~oo~uo -n ,1 oarboi.~ in the charge meuded to gain data and experience The r'iscner 
30, and wax,,_o%• ~N0ne of the pr0c~esses-ires any 1O times the;amount produced by carbOnizaHnn ',~Iuch ~ "~'|~ !:~ 20go T.;Sa:..- a "a,,,,,,..~. ,,.~ ~ae~,.nm 0.~ process would revolve the Iowe r capital e.xpeuditure. : 

Is w i t h  lubr icant  proper t ies  L i g h t  nrodn~tR nr~ f u n d a m e n t a l  research i s  nece  . . . . .  . . . . .  i _ u u .  . . . .  ~.|':,~@~ -7 ~ , ~ ' " .  '. -- '  . 2 . ' - . - - ~ '  Z "" 7, . . . . .  ' ' .  I t s  synthes is  -gas f o r m s  the  basts  of o ther  ehemlcul  : recov • _ ~_ . . . . . . . . . .  ~o.~.~ un t , ~  reacuuu~ ~ ~ , : "  atys[s T r a n s  ~tee~rocaeal ~oe vm .7~" ±u~ ~ pp. : . ~ , . : . . . .  • • • ered by adsorption on charcoal or abgnrnHnn ~" of coalhydrogenation The nrod,mti.. .e .~t-'. on.I~ .|~ ..~ 2 -- ' .; . ,.." .^..2 .~,7: mdustnes: Coal mined in, con~uuchon with torba ..... . 
oil iResldua . . . . .  t ~ 4 o-~t)-~,91 unem Aos v0t ~. zu~= p otyi-~ • • " l g a s  consists  o f "  CH, 3 0 9 -  ~ ~ : ' - P n - -  f rom non-coking coais and~th,~ ~,7~,aJ~aZ = - ~  ~ ?  : ~ ' | ? " , ~  ~ • ; • ! . . . .  : • • . " nite i s  very  sui table  f o r  the[product ion o f  s y n t h e s i s  ~: . 

1 0 . 5 ;  CO= 20 3 ;  N,, :18 5-  and  C:H,-~_'~ l~ 'n~ 'v ' -~C  2 i 5 I e0H,  etc:  a r e  also: ~isual iz  ̂ ~C ^ L''~-'-"-~-;*~°n o. . , : ,=j ,  ~ . M e 0 H  ca ta lys t s  a r e  reac t ive  a t  appreciably lower  gas . :  - " • 
h e a t i n g  v a I u e  o f  this g a s  ~ is ab0ut .~9.-~.~ l: ~ "  =~u~ ; m e n t s  " ~ -~ l,o~m~e~ (le~ eml;- • ~ temperatures  t h a n  NH= catalysts .  0 u e  of  the e a r l i e s t  ____ -~ ~ ~- a r~ ~ h ,  • ~ ~, ~ • • - --~"~o --... u per ".,- ' ' r' : ' .... ~ " • • MUSS':-- zr0uuc.10n UU= ~ls.rt~u.lon v~ --e.ro. , 
cu. ft• and ts mostly burned as fuel ,r~ ,~ ~. •~ -^~-v..- ' ~. = ' . .  : : I~?~_~. COmmercial catalysts for NH= was Fe ,to which was r __ ~ ~ ' ~ ~ ~ V~ .,=~ ~ ,,,~. ~n~,l~ 

. " ~ n ~  , - ~ - ~  zraeuon . ~v~= , •  -L~NGE, ~. A~'D I}IATHIEU r~ Pr0~ of 'Aus- • ~ •  ad c ~ . rrom uoa. anu ~.rom .~po-..~ ~r .............. is used m the synthesIs of o - - " " ' " ' " • . ' • [ ~ress , • ..~, ded a small -70 of a promoter such as oxides of the - • . - • p lymer or alk~late gaso- temte Transformatmn m the Und f • ~ . .  . . .- : . . . .  Jour. Chem• Met• Min. Soc. South Afr,ca, vol. el, lines synthetic alcohols b • - . • erceoled State o . . ~. alkahne earths. Genemlh spettkmg, most ~leOH cat- . . . . . . . .  y sulfonatton and hydrolysis :~ron-Ntekel-Carbon &llo ' - . " "• , " ,- o o : 19oi pp o97-318" Coke and Gas voL 13, 19oi, pp. or is burned as fuel Since ~asolln~ ~ ...... ~..L. ' ~•.. ~.~ ~, . _- _ ys.] Mitt. Kalser-Wll- , ~ niysts have operating temperatures 3o0 --400 . N:H= .~. ~.~ • - ' .... • ' 
• • ~ ~ ~uu~ ~ ~,u~ine ~-~-*~. ~senmrscn Dfisseldorf vol o ' = r~ . • . • . .. 3~o-~uu. : process Is low in octane number owino, tn ~t~ ~ " "~.~ 1,)~-~e_,. o~--o-0. ~- , . -O. 1938, pP. : ~,~l~- is the only product of the mteractmn of ~N= with I~-, ' 

:chain parafSnlc structure ,it iS J,~-L~.:~ i.~_ ~.ra~ga_~ ....... ~ .... ~--~, ~nem. Abs., voi.:32, 1938 p. 7878. , ;~'~:~ but the products of the interaction of CO and H= are Comparisou o£ the production costs of synthesis gas 
:before use. Diesel-ell f~'actionsV~av~'y-cruc~ ng: " ~ Use of the the rznomagnetic method in the study of :- ~ numerous, often depending upon the catalyst used. for the Fischer-Tropseh process by the Koppers suspaR- 

% ~ ~ very mgn : s:ee~s ~s,nescnbed. Explains magnetic balance: ~;..Thus for example a mixture of ZnO aud'Al-.0=-as sion method, the Winktsr fiuldxzed heft method, and 
" = ~ " " r . . . . . . . . .  : '~Z.~i:~ catalyst.will produce Me..0, and a mixture of ZnO and , the Lnr~ fixed bed method shows that the costs per 
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1,000 ca.  f t .  a r e  respectively 15.33 d., 16.74 d.. a n d  
18.40 d. ( the  l a t t e r  a f t e r  a l lowing credi t  o£ 3 d. f o r  
byproducts ) .  I t  is fennd  tha t  gasif icat ion costs repre-  
senta  60-70% of the  to ta l  cost o£ syn thes i s  gasoline. 
Capi ta l  costs fo r  these 3 types o f  p lants  in South 
A f r i c a  capable of  producing 300 mi l l ion  cu. f t .  o f  ga s  
p e r  d a y  are ,  respectively,  £8 mill ion,  £~.6 million, a n d  
£15.3 million, not  including £3 mil l ion for  an  O.- plant .  
T h e r e  a re  3 methods  for  cary ing  ou t  the  synthesis re-  
ac t ion :  T h e  fixed-boil system, t he  l iquid-medium sys--  
tern, and  the: flutdized system. T h e  total  es t imated  
cost  :for a complete 0if-from-coal p l an t  inc luding a 
Koppers  gasification, an  0.4 plant ,  a n d  a synthesis p l an t  
o£ 100 million gal. annual  capaci ty  wil l  be £27 mill ion 
o r  1 s. 5 d. pe r  gal. T h e  e s t ima ted  costs of  gasoline 
f r o m  imported crude refined in a R a n d  refinery of  100 
mil l ion gal. annual  capaci ty  cost ing ~:11,~00,000, includ- 
i ng  the cost  of a pipe line f rom the coas t  to the refinery, 
i s  10.6 d .  p e r  gal. Allowing a: r e t u r n  o f  10% on the  
to ta l  capi tal  investment  the se l i iag  price amounts  t o  
:1 s. 1.25 d. per  gal. ,  compared w i t h  1 S. 11.5 d. for  syn- 
the t ic  gasoline and  1 s. 10.7~ d.  f o r  impor ted  gasoline. 
Ref inery gasoline is therefore 10._v~ d. cheaper t han  
Synthetic gasoline and  9.5 ~ cheape r  t han  imported 
ref ined gasoline. : = . 
2069. L~'r~'A, ~.:E., AND ~VJELXER, S .  W. Commercial  

p.¢oan l' 0 . 10 o, pp.  130, Chem. voi. :0 
Review: (33 references)  discusses t h e  synthesL~{,di~:: ~t! 

Hollo,  Me0H, and  ogasin from CO 
includes a l is t  o f  recommended cata lys ts  for  the labt 
named  reaction. " ~:'~-~.:i:::!i 
2073. Y~z~R, W. A., A~D ~LU~'~S, H. Adsorption. 

Ethylene and  Hydrogen  by Zinc Oxide, I ron  O~d~ 
Nickel and Copper. Jenr .  Phys• Chem., vol. 30, 19~ 
Pp. 353-358 ; Chem.  Abs., vol. 20, 1926, p 1545. 
i~Ieasurements Of t he  adsorption of H~ and C..Ba.~ 

• 22 ° a n d  74 ram. by  catalysts  were made  in th 
constant-pressure adsorption appara tus .  The ,  e ~ s u  

~ a  ys were  Cu, Ni, FelOn, a n d  ZnO, m a d e  by several  differe 
methods. The  vo lume  of the gas  adsorbed was rues 
ured  by reference  to the  volume of  N.- required to 
the adsorption appa ra tu s  under  comparable  condition 
The  catalytic ac t iv i ty  of the catalysts  was  de termi~ 

: by  measur ing the  decrease  in gas volume af ter  expos 
the  catalyst  to eqnimolecular  mixtures  of  H,  and CffiE 
The  results of  the  adsorption a n d  catalyt ic  activi! 
measurements  indicate  tha t  the re  is a qualitati~ 
agreement  be tween the 2 manifes ta t ions  of  chemica 
activity,  but  t he re  "is apparent ly  no quant i ta t ive  rela- . : 
t ionship between tota l  adsorption and catalytic a c=  :: • 

Applicat ion Of Hydrocarbon Synthes is  in the United tivity. : : :, 
States.  Chem• Eng. Progress ,  voL 44, No~ 2, 1 9 4 8  LEAeK, J .  R .  gee  abs. 654a. ' . . . .  ~.~ 
pp .  173-176; Bri t ish Abs., 1948, B I ,  p. 2 7 9 .  ' ~: : : : LECK"r 3. See abs 5 3 b  : ' : ::! .;~ 
Some of  the problems encountered in the  commercial  2073a. LscxY, 3. A., : H , ~ ,  W. K.,-~ND A~DERS0~, R.: B .  ::' i:ii 

development  of  the hydrocarbon s y n t h e s i s  a re  dis- Adsorption of  W a t e r  and  Methanol on Coal• Nature, -~ 
cussed,  and: a general  s u m m a r y  o f  t h e  lines: along " vol. ,168,.1051,:pp. 124- i25;  Chem. Abs.:} vol. 46;1952; : 
Which process design and engineer ing  on the proposed p. 11,630. . .  :-. 
p l an t s  a t  HugÙton and Brownsvi l le  a r e  proceeding is Results do not  agree  with a f ea tu re  of the Elfls's : ~  

: p r e sen t ed .  Pi lot-plant  operation h a s  disclosed the best  " tlieory of the S t ruc tu re  ,~e o,,~ ~Ph~ ' ~' 
r e a c t i o n  s y s t e m  and the. knowledge Obtained ~vili be : o" o " "  - _  . . . . . . . . .  - - ~  t rue  surface area 
app l i ed  to  the commm'cial operat ion 0f  the  Calar#ed~: ' ~ c a ta~i  ~:~..~,aolYi not measure  d b:Y adsorption Of :: : 
plants ,  a l thongh ranch research w o r k  will stilt b e r t -  ~MheOH -- = ' smc.e these p o l a r  compounds are not 
qu i red  to determine. ' the oner'~bilitT. , ~ .  of the fl-i., d Fe  nPotYS~caUYamenable'ads°rbedto them Brnnauer-Emmett-Tellerthe usual  sense, and hencetreat.are "" 
c a t a l y s t  process and to resolve t h e  m a n y  react ion men t  for der ivat ion of  sur face  a r ea  . . . . .  
operation.Variables involved, in the c h a n g e o v e r  to large-scale 2074. L s  CLERC, G. [Catalytic Actii ' i ty of  Cubic Fer- i 

LITERATURE 

the nonmagne t i c  hexagona l  fo rm.  No such loss of  
" " m  italytlc o r  m a g n e t m  power  is shown in  the m Liar 

~usformution of  Co ; the  change in  Ni would, the~e~ 
ire, appea r  to be connected "Rith a change in its elec- 
onic s t ruc tu re .  
}76. ~ CLERC, G•, AND ~ I O H E L ,  A. [Mineral C h e m -  
i s t r y - P r e p a r a t i o n  a n d  Proper t i es  of  the Hexagona l  : 
'Form of  :Nickel.] Compt. rend. ,  vol. 208, 1939, p p .  
:1583-1585 ; Chem• Abs., vol. 33, 1939, p. 5252. 
cUbiC Ni ( I )  hea ted  a t  170 ° fo r  severa l  days in CO 
~:co'nverted into the nonmagnet ic  va r i e ty  ( I I ) .  Ther -  
,nmagnetic ana lys i s  of  ( I I )  shows  a sudden appear -  

. . . .  . .  ; U 
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2081. ~ .  [ I r o n  Cata lys ts  i n  t h e  Synthesis o f  
~fotor Spir i t  by  Hydrogenat ion  of  Carbon Monox= 
ide.] Compt.  rend.,  Cong. chim. ind., 18th Cong., 
Nancy, September-October  1938, pp. 725-739; Chem. 
Abs., vol. 33, 1939, p. 6019. 
1~ischer synthesis  can  be carried, ou t  wi th  Fe  cat-. 

ay ls t s ,  those t ha t  a r e  most  f requent ly  recommended 
containing smal l  quanti t ies  of  ano the r  m e t a l  together  
wi th  alkali  salts. Fe  is act ive  under  t~vo f o r m s :  magne-  
t i te  and cubical FeffiO~, the  l a t t e r  producing m u c h  
higher yields than  the  former .  The  presence  of  a lkal i  
is indispensable for  t he  format ion,  unde r  the  cendi~ 

~ o m a g  tions of  the catalysis ,  of  cubical Fe..O~; in the  absence ~ e o f :  m a g n e t i z a t i o n - a t  250 ° wi th  Curie point  a t  
o, and  on cooling a f u r t h e r  increase is shown, of  alkali only magne t i t e  is  stable• The  funct ion o f ,  

the  m e t a l  other  t h a n  Fe  is to fac i l i ta te  the  refinCtinu : 
~ : r ays  show ( I I )  to be hexagona l  wi th  a--2.65 X., o = t h a t  t e rmina te s  the p repa ra t ion  of the  ca ta lys t  and t o  
~ 2  (abs. 340),  and the  recovery  of  magnetizat ion to favor  the  adsorption of  a cer ta in  amoun~ of the a lka l i ,  

i 
~e accompanied by revers ion  to  the  cubic form" ( I ) .  sal t  dur ing the  prepara t ion  of  the  cata lys t ,  t h e r e b y  
This change is accompanied by  a l inear  contract ion ~f 5.4% ( c o m p a r e d  wi th  5.6% calculated.)  aiding indirectly in the  format ion  of  cubical Fe-.0,. ~ . : 
" LEDEBUIA A. Modification of  Carbon in I ron .  2082. LE~OL, 5. [Liquid Fuels  by Synthesis.]  Carbu- 

rents  nat. ,  v o I  4, 1943, pp: 137-141; Usine, vol. 52, ~S077. L: 
Jour. I r o n  s tee l  Inst .  ( L o n d o n ) ,  vol.  44, I I ,  1893, pp. - 1943, No. 29;  Chem Zentralb.,  1943, I I ,  pp. 794 

:~ 53-76~ ' :i : " : and 1773 ; Chem. Abs.; vol. 33, 1944, p. 6065. ] 
:~078. Lzvoox,  E., Avoiding Dest ruc t ive  V e l o c l t y  This lecture briefly r e v i e w s  the  possibility of  manu-  
". Through A b s o r b e n t  Beds. Chem• Eng., vol. 55, No. 
'io 3;1943, pp. 118-119 ; Chem. Abs., vol. 42; 1948, p. 3221. fuctur ing liquid fuels bY carbonization,  synthesis, hy- 

drogenation, and  fe rmenta t ion  of suga r  f rom the hy- 
~i' Dimensionless expression is der ived for  the~.maxt- drolysis 0f  wood 
' mum safe  m a s s  velocitY of the  gas G which will- n o t  " " ~'~ - ~. ........... ~ 'w~b  ~tt~ne]~nt re  2083 LEGRAND " C AND SI~f0NOVITCH ~bI [Utilization canse mo]~lon or  Erie ausoruvn~ ucu, . . . . . . . . . . . . . . .  " " ~ ' " ~ ' " 
"duction in size , 0 w i n g  to abras ion.  • The  equat ion of Coal Wi th  Par t i cu la r  Reference. to the  Production 
:~iven.:is Gffi--00167--. Dad.d~.,, where. D . i s :d iamete r .  o f :  . o f  0il.] :Publications Assoc. Ind. F]~coie d e  M i n e s  : : :  : : :  
"average- par t ic le  g is a c c e l e r a t m n - o f  grnvl ty ,  ~ m de Mons.,: pa r t  3, No.. 6, ,  193~, Fuel,:ffoL: 1.% 1938, : .... 
!:density of  the  gas, and d~ is a p p a r e n t  density of  the  : pp 4 -10 :41-47 ,  65-68 96-104 140-±6v z £ 7 - 2 . ~ ;  
!-adsorbent bed. T h e  constant ,  0.0167, Was de te rmined  - Chem. Abs., voL 32, 1933, ~ p.  874~. , 
:from indus t r ia l  experience. : - : : " . : : Survey and discussion of the technical development  . :: ~ : 
~079. LEg, 5. A .  Esso 's  F lu id  Ca ta lys t  Modifies Fis~ of the •processes for  the  production of oil f rom coal 'by : . 
:: "cher-Tr0psch.  Chem, • E n g  vol  54 No  10 1947, : high- and low-tempera ture  carbonization,  :by hydro= 
:~-:pp. i05-107,  i : .  '. " : .: genation and by synthet ic  p r o c e s s e s .  The  Fischer- :.: 

:Th i s  pape r  describes c e r t a i n  of  the modifications Tropsch process  Works a t ' a t m o s p h e r i c  pressure  and  
that a re  being made  in the  Fischer-Tropscit  process  : a t  a t empera ture  not  normal ly  exceeding 200 ° C. By i : : i .  
by the S t a n d a r d  0i l  Deve lopment  Co. in the pilot keeping the t empera th re  c o n s t a n t  w t t h i n  . l imits  of : ~ ": . 

LA~GHnEY P V 7  :~esabs  3 3 1 1  : . . . . . . .  ' r i c  Oxide ta  Synthesis  of Hydrucarb0ns  by Hydro- ~ ' ~ -' ="-: " : ÷ : gemtioa of Carbon Monoxide at Atmospheric Pros- , ~: ~ plentsat Bat0nRouge. ~ Naturnignsisbeingprocessed. about 1 ° C., no CH, is Obtained, buta mixture of " 
J.~v~'zR, J.J... ~'ce abs. 4S0a. -- , :: : . i . i- / :, sure ]; Compt. :rend:. vol 20~ 193S pp 1099-1101-:, i:~ ~ ~ to form liquid fuels .and thusehmniealSfar havethroUghdemonstrated ~ n s o  Of the liquidtemperature.hydr0carbonSof reactionandvariessome withS°lidtheParaffinS'catalyst Theand 

2070. LA~ZeHLZa , F. G. 3Ianufucturing 'Costs of Chem Abs. voL 33 lb39. lO~1 ..... • ....... , i~! fluid catayist. Results 
uases zor .~mmonia Synthesis. Gas World vol 105 ' n ' ' '" " ' ~" -' "" "" ' " : : ' ' '~'i Itis found tobe'an exdellent tool for Scenting uniform, lower temperatures must be used..The.-production of 1936 pp 71-75. British Chem Ah~ ~.~ ~ .." .... ' U det n0tmal c0ndttmn s tim hmttmg solid solution ~ ~ satisfactorily' the use of ithe fluid catalyst technique~ th e comp0sifi0u of" the gas mixtm'e; if r!ch in H~, , i 

" , " , = - ..... . ~, -, p• o,.~. oz K ferrite (formed by m!~ing:IGCO~ and Fe(OH)~), "~i temperatures and high rates of heat transfe~ : 'Con- - svnthetid~gasoline from water gas is eiTected in the : 
Economics of  the w a t e r - g a s  sh i f t  r eae t i0u  are  dis- catalyzes  the m i x t u r e  C O + - H .  yielding 45 gm per m "~:".~ vers ion  a n d  yield have  been good. I t  is es t imated t h a t  . following stages : : :  , - ~ . :  ':: 

cussed . . . . .  : " . . . .  . . . .  . o f  hydrocarbons solid or  liquid a t  15 ° I f  the catalyst ::~i" a synthesis p l a n t  to produce 8,300 bbL/day  of g a s 0 -  ( 1 )  C+H~.o--CO+H.~--2S:4 cal. Th i s  ~tage: is end ~ :: :: . . . .  
2071. ": .~" CatalYtic , w a t e r . G a s  Rei~cfien--Mass ": "s: prepa~'ed by adso rb ing  the K.-C03 bv the F e ( 0 H ) s  :~: line hav ing  a n  A S T.  BI. un leaded  octane no. of about  ' d0thermic : " . . . .  : ' : 

". T r a n s f e r  a n d  Catalyst :Act ivl ty:  I n d .  E n g .  C h e m '  : the yield is ra ised  to S0 gm. p e r  m.. ~. T h e  Carbonates : ~  80  af ter  n ild t r e a tmen t  and  1,050 bbl . /day of gas 0il (2) R e m o v a l  of H.-S f rom the c rude .gas :  '; " : 
val .  30 1933 pp. 576-OS6":British Chem : Abs vol 3;;' o f  .Li Na  Bb, O r C S  g ive  under  Similar dlrcumstances ~ ~ would COSt ab0ut  $35,000,000, exclns[ve of the equipment  ( 3 )  Beduction of .organic S content  to 0.2 gin. per  
1933, p)4866.. : ' :  " " : "  " -~ : [he  same '  yield :and :the same thermomagnet ic  curve: '~'~,~~ f0r - rec0very  'Of oxygenated CompoUnds. Tbe  method  , ln0  m ~ " " : : : - : " : 

~ i ' :  appears reas0nabiy  a t t r ac t i ve  f rom:an  economic stand~ : , . ,  : ~ ' > H  - - ' 0 H  ~ - - H  O--43 c a l  ' T h i s  sta~e is :: ~ The .so l id  soluti0nS o f . f e r r i t e  in Cubic Fe:0= further i :~ ~.~. . . en t  ' . . . . .  . = ~ ~ u - r -  -.--~ =~.-r "- "1- • • ~ ' " . Equdt ions  a re  derived for  mass t r a n s f e r  and reac- Show, in addit ion to the  Curie point  a t  575 ° ( that  0£ 
ti0n velocity in the catalytic wa t e r -ga s  react ion a t  con- m a " n e t i t e ~  one -~ o ~ o  ,p~ • . . ~ lmmt a t  pres  • : • .: " : : ex0tbermic, . T h e  cata lys ts  used contain?;Fe, Ni, or  Co, 
s tunt  t empera tu re  which :permit  calculat ion -~ ~ - ~  ~, , ,  . . ,  . . . . . . .  e conclusion tha t  the ac- :~!~' • L ~ ' z m ~  H,= Stee abs./2075, i ' ': ~ all of which fo rm carbides. = Mixed ca ta lys ts  a re  more  ~ ~ ::: 

version: r a t e  for  any given ~amount of' c a t a l y s t  or  t h e  t e substance ]s t h e  cubic F~O~ is confirmed • by. the • '~.~:" netic S tudy  ' of  I r o n  Cata lyzers  for  Hydrocarbon lyst  is CO, followed by  Ni and then Fe  the  best m i x e d .  : : .:'= amoOUntT~ ~ ca ta lys t ' r equ i red  t0 0 b t a i n ' a  g iven 'eonver= " ~ltae~;at!°nb~neyi~d i f ~ n e  cubic Fe:-O~ is destroyed:by ". ' ~  ~z08O; LZF~BVRZ H :  :X.wn LzCr, ERo: G. [Thermomag- :  active and r0bast  t han  single catalyst .  T h e  best cata-  . . . . .  : ' .  : 
• • e equat ions are  then extended '  to inch~d~ ~he : : ' g , . " 5 °. us, t h e  act ion of  the alkaline . : ~ .  production by F i scher ' s  P rocess  ] Compt rend. ;  cataivst  is Co-Th precipi ta ted on k ieso lguhr .  Wi th  " : 

effect 0f  ~_~,raduali~ increa~"~o,-~:.~u=~-vt~.~ a u t ° ' ~ ^ - ~ * , , - ~  ~- ~ounu ~ -  - - " in  ~.:--additi°n:' ~.Is t0_ . . . .  Stabilize. the cab c.  Fe.-0~; . the 'optimum , " ~ ' ,  : :vol o03 1 9 3 6  p P  1378-1330" Chem. Abs. "voL 3 1 ,  • CO a 'y ie ld  ~of 130 gm of synthet ic  gasoline pe r  m.: of  
~emperamre  to[ enen a cata l  sis ls th econd commereml  - processes, f f h e  he terogeneous  :veloci ty f C u r i e  nolnt ~o~'~o~ Y . a t  O f the S - ': ~'~:,~. 1~.R'7"~ ' .  _ _ v . ,  ~ .  . . . .  ~.~ ' " '-:: ' , : .  . . . . . . .  : ". ~as~ (CO.OHm), can be 0brained against, a theoret ical :  . .  . .:: 

coefficient obtained may  be used to c o m p a r e  the a c t i v i -  - ~ . ' - ~  • . " " : : " " " ..... : ~  When C0-~H~ is  pgssdd over  the  ~eatalyst (A) p re -  . yield of 1S0 gin. The  hydrogenat ion yields a m~xture . - : 
t ies of  different, catalysts.  The  effect  of  va ry ing  the : : . S e e  abs. 2080, 2081, 2276. " ' ! ~ :  pared by  reduct ' ion in H ,  of  the  oxide precipitated bY o f  o i L a n d  wa t e r  in pro.portions_ v a r y ! a s  between 1 . ' !  . 
initial tempecature, stenm : CO ratio and flow rate 207~ Ls C~zRc G .~xn Lz~mum H" [CompariSon of ~ ~ or NaOH from solution of Fe (NO,):; only gasoline: [n~ :~h;' be~'~e e ~e~et: [~e~droa~lqt~l~,~r~:duWc~er ~i~- : ':' :' 
w e r e  determined.  T h ' e  equations g a v e  calculated val- . Catalytic Act iv i ty  of  Allotr0pie Var ie t ies  of Nickel.] • ~"  is fo rmed  • i f  however  about  1% K,  C0ffi i~ added the  : , "Y " • : '  . . . . .  

. u e s i n  good ag reemen t  w i t h  e x p e r i m e n t a l  de termina .  ~ ' C o m p t .  rend.¢ v01. 208, 1939  pp 1650-1651" Chore, ~ ' :  catayist so f o r m e d  ( B ) ,  a f t e r  ar~ ini t ial  period of  a Co as:~:alYoS~the ~ b t m a l ~ d e l ~ c o ~ t a a S d 6 ~  g~aSOl~l~ : 
~i~[oS a n ~ e  useful  inde. re t ra ining t h e  opt imum c o n - :  : Abs., v0L 33, X939, p. 5732. : .. " .  ' : :  . . . . .  : ~ f ew hours  i t  produces h e a v y  a l i p h a t i c  hydrocarbons ~%n .g  ~ p . ,  2 ;',-~ . . . . . . . .  '- . . . .  'Ph~ ~ - ~ t n ~  " : 

perusing catalyt ic  conver te r s .  : Reduced N i  g radua l ly  lo ses  catalyt ic  power: when ' : ~ :  also. T h e r m o m a g n e t i e  analys is  gives  for  (A) a carve ,  t~'o. m m e  o~.~ ann  ~*~/~ on  ~=_~f ,~ . : ,_~m.~h~e~~~r~. :  
L ~ s c ~ r ~ ,  G. ~ee abs. 2928: .:: . : : ' t he .  mixture  CO--F2H.- is passed Over it  a t  175 ° but tbis : ~ e h , ~ , , e a ~ o  ,¢  m , ~ o H t o  hue fo r  (B~ one i nd i ea t i n~  can oe useu atrecE~y m the m v t w  , ,~uu, ,~ , ~ v u - 
Z~w'~o,'r, G. ,-~so abs. 328. ~ : i s  recovered on  hea t i ng  the  N i  to 050 ° in  a'  vacuum : ' ~ "  a Solid s o l u t i o n  0f KFeO~' in  Cubic Fe~0~ (sec abs ' flcation because of. i t s  ahpha t i~  nature~. I t s  a t i "  Ùok 

. . . . .  ' ~ ! :  2272). Th i s  is Confirmed I)y the  f ac t  tha t  K cann0t :  value can be ra ised in  the nsual  w a y  b.y..addIn.g te t ra :  . . . .  L A ~ - ~ ,  A. ~co abs. 3060, 3062. o r  in 1~. A s imi la r  10ss of  Catalytic !~ower isshoWn 
2072 L~z~m~, W A Hydros .nai lÙ n _ . . . . .  ~ . ~ ~ the  hydrogenat ion of  C, t~  to C~H~ or of  Me=CO to ~ be ex t rac ted  f r o m  (B) by H-O bu t  requires  acid ( f o r  • ethyl lead. T h e  m m m e  Ùit ~s an  excelIen~ ~mse~ m~ . .  
' ~ ; -b  ~ : e ~ ; , ~ . ~ o ~  ^ . ~  . , ?~ ~arnon  u x m e s . .  ~te_.UHOH. This  loss of power  is  acc0m anied hy -: ~ -  :examnle aeetic~ and  tha t  pure  ~ a t  250 ° re-forms mag-  or i t  can-be c racked  into gasoline o r . m a y  be used for  .' . . . . .  : 
- - ,  ~ - ~ - '  - ? ~ ' ~ - ~ % " a  '~atmysm,  ~ a t .  Research  t r ans fo rma t ion  of  the  Ni f rom the ferroma~e~t lc  cubic |~'~: ns t i t~  " . . . .  " malting alcohol, or  lubr icat ing oils. .: .:: * 
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2084. ~ E. []Recording A p p a r a t u s  f o r  Deter :  the  Presence  of  i n t e rmed ia t e  . c rys t a l s  (SiO~Fe~) o ~ ' ~ ' :  
m i n i n g  the  ~ a g n e t i e  T raus i t i on  P o i n t s  of  Small . (FeO,&l~) w h e r e  the  O~ belongs no t  on ly  to (Fe0 , )  d~- : 
Samples . ]  Z t sch r .  tecl~ Phys ,= ,  s o l  10, 1929, pp. (FeOQ groups  bu t  to the  (SiO~) or  (A le , )  groups a~ or, 
177-185 ; Chem. Abs., yell 23,1929, p. 5063. well.  . ~ :~ 
Discusses  theory  n n d  poss ibi l i t ies  o f  t h e  instrt~ment L g m ~ ; s ~  A, G, g e e  abs. 1670. , : 

a t  s o m e  length. Curves  a re  s h o w n  fo r  F e  a t  var ious  2088. L~.mzs~r, A. G., A~rD BERGO, G . Y .  [ R e a c t i o n : ~ :  :~/: 
f ield s t rengths .  Of  the  unusua l  app l i ca t ions  a re  c i ted:  

~,Iethane W i t h . W a t e r  Vapor. I . ]  3"our. Chem. Ind. ~ ; :  Quan t i t a t i ve  ana ly s i s  of an  Fe -cement i t e  m i x t u r e  (3% ~ (U.  S. S. R . ) ,  voL 15, No. 5, 1938, pp.  41-47;  Chdm~ ~ i 
a c c u r a t e ) ,  the rmal  decomposi t ion of  Fe-.N into FerN. A b s ,  sOL 32, 1938 p. 7698. 

'G ives  p re l iminary  d a t a  o n  the  l a t t e r  p r o e e s s .  ' 
• D y n a m i c  s tud ies  show tha t  when  a m i x t u r e  of.Cirri: :/= 

2°8~;'" . ':-T'--.:. _ [Equi l ibr ium,  I r o n - H y d r o g e n - A m -  and  H=0 ts  hea t ed  f o r  :1-8 sec, no C i s  fo rmed  belb.~i:: : 
m o n m . l  ~ s c n r .  Eiekt rochem. ,  vul.  36, 1930, pp. 383- 900 °, but  w h e n  the  m i x t u r e  i s  hea ted  under  s tat le  ~ i  
392;  Cbem. Abs., sol. 24, 1930, p. 4207 : ~ i i ~  i 

- d t t ions  fo r  0.26-6 hr.,  O begins  tO f o r m  above 750 o aft '. 
M a n y  exper iments  in  which:  F e  w a s  Vitr if ied w i t h  d i s a p p e a r s  a g a i n  above 9~0 °. I n c r e a s e  in  the  amb~u'~!::~:-yi 

H..--xN'H, mix tu res  w e r e  ca r r i ed  out, a n d  t h e  resul t ing r~ of  excess  H :O in  the  mix ture ,  decrease  In pressure,  ani~;~j':i 
u l t r ides  were  e x a m i n e d  by m a g n e t i e  methods  (abs. the  addi t ion  of  O: dec rease  or  s top C format ion•  Tbe~l~V~:: 
2084).  T h e  equi l ibr ium d i a g r a m  of  l?e--~[.~xNTt, showed f a c t s  a r e  explained by a s s u m i n g  t h a t  in  a chain ~ t :  .~ 
f o u r  phases,  ~, 7, 7 '  ~md ~ r ep r e sen t i ng  f ive  d ivar ian t  ac t ion  CH~ decomposes to CH=, C-_H~, C:H,, C:.H~ nn~ ~ i?.. 
equ i l ib r ia  nnd two u n i v a r i n a t  w i t h  the  phases  a, 7 ? '  f inal ly C, a n d  t h a t  each  of  these  compounds  reacts  to a : ~:-~ i~ 
o r  7, 7 '  and  ~ ns sol id  phases,  3.50°-760 o. T h e  a ph~tse g r e a t e r  o r  less  degree  w i t h  H-.0 to g ive  the  final s t a b l e :  . : '  
i s  a f ixed solution of  ~ - i n  ~-Fe,  0-0.5~/~ ~ ;  the  7 phase products ,  H:-, CO, a n d  CO=. . 

i s  a fixed solution of  N in  7 -Fe ,  1 - 2 X %  N ;  the  7 '  2089 . . . .  [Reac t ion  of  Me thane  Wi th  Water  !:~=!i 
phase .  F e , 5 : m i x e d  c rys ta l s  5 . 5 ~ - 6 %  N ;  e p h a s e  4.5- Vapor .  I I .  Velocity o f  React ion Be tween  Methane ~ :~ 
from11% N.the HaberThe dissociatiOnvalueS fo r  NH=pressureSequilibrium.Were cnlcalntsdThe de- ~ a n d  Wate r  Vapor . ]  'gout .  Appl. Chem. (U. S. S. R.)~ 
pendence  of the resu l t s  upon the  concen t ra t ion  of  NH~ . wol. 13, 1940, pp. 1003-1013 ( in  French ,  p. 1013] ::;[: i 
s h o w e d  t h a t  the 7 '  phase  does no t  f o r m  in demon- 13". O. P. Co. Su rvey  Fore ign  Pe t ro l eum Literature  :: :Z 
s t r ab l e  amo u n t s  unde r  n o r m a l  w o r k i n g  condi t ions Index.•  Mar.  '14, 1941 Chem Abs. sol  35 1941, p ?7,:~ 

" ' 1967 : : : < :.~ 
2086. ' . [Magnet ic  Inves l ig ' a t ion  Of the  S y s t e m  " Kine t i c s  0f -eh  a r~,oe~^ . . . . . . . . . . . .  

" -Iron-Ell~'o~en Z t sch r  E l e k t r  ~ a m  : ,,~: .~  10.~0 - = - n e f  OH, w i t h  wa te r  va i o .] - ~n__ v . " ~ . . . . .  " per ~ :~q :>~ 
", . . . . .  , . . . .  r ,  w a s  *nvest*gated a t  700°-1,050 °. T h e  in i t i a l  stage of '.::: "; 

pp. 460-473; Chem. Abs., s o l  24, 1930, p~ 5192. the process  in a q u a r t z  vessel  proceeded homogeneously . ~: 
S y s t e m  F e N  h a s  b e e n  i n v e s t i g a t e d  a n d  the  results a n d  unimolecuinr ly .  Re f r ac to r y  Clay and,  especialli~,, : :. ": 

r epor t ed  in  n u m e r o u s  m a g n e t i s m / t e m p e r a t u r e  curves. N i  ca ta l  ticall " 
2 eu tec to ids  a re  r e p o r t e d  a t  5 9 1 + 4  ° a n d  '650+4 °, ' - - ~ : -  y y~  a.c.celerat~l the  dec0mposlt lon of CEh.: : : : ,  J 

' - -  : - -  / ~ ueurease oz ln t r / a i  pa r t i a l  p res su re  of OH~ and an " 
w i t h  a ~" content of .2 .55±0.1% a n d  4.~5_+0.2%, respec- increase  of an  excess  of  w a t e r  vapo r  also promoted 
l ively .  The diagran~s a re  in te rpre ted .  

decomposit ion of  OH,. : T h e  velocity of  OH, decompesl:. 
2087. LF.~ag, H .Y.  [Reduc t ion  of I r o n  o x i d e s  by Hy- lion d iminished cons iderably  wi th  the  fo rma t ion  of H,. 

: - d rog eu  . and  : C a r b o n  Monoxide:]  Schweiz.  A r c h .  T h e  re la t ion  between Velocity and  t e m p e r a t u r e  is e x -  . 
angew.  W i s s  n. Tech. ,  vol 14. i94S,  pp. 1-19; 49-59 : : i  p r e s s e d b y  K=2~3×10~ e-~°°°/ar per  niin. : 
76-$5 Ind. Chemist :  sol  2 4  1948 n o67 : Cliem kbs ' " 
sol.  42,194S, p. 4SSl:  , r --. - * ., 2090. LZlDHEISEP, H.; JR:, ANn GWATtt.'~Ey, A~ T. St-:: 

. . . . . . .  : : lect ive Deposi t ion of  Carbon on the  (111) Face of a : .  : 
T h i s : s t u d y  was ca r r i ed  .out. i n 2  s t eps  : (1)  Deferral- Nickel  Crys ta l  in  t h e  Catalyt ic  Dec0mpesi t iou Of 

n a t i o n  of the best c0nditiofis f 0 r ' r e d u c t i o n  in Which C a r b o n  Monoxide. Jour .  A m . : C h e m .  Soc. v0h 70 : = 
the  act ion Of the ,gases on pure  Pc=O= of  :va ry ing  gra in  • ' . 1948, p.' 1-06 ' . . . . .  : : : :  : " 7 
s ize  a n d  porosity w a s  e x a m  ned"  (o~ #h~ ~.,mo r o d , ,  " 

. . . . . . .  " In • l i on  recess in the  re  - '  \ - %  .~" : - ~ . ~  S gle c rys ta l  o f  Nl  w a s  carefu l ly  machined to a-- 
: t h e  ~ n g u e  an d o re s  ~ i t ~ e n ~ e ° ~ ° : ~ , ~ '  e ~ )x ' a~h~°rc~ng  sphe r i ca l  shape  nnd mechanica l ly  nnd electrolytically 

T% ._ ? - . :~ ~ ^  :- . a " _ .. polished. Prev ious  s tud ies  have  shown t h a t  this  treat- : o]:- ~ :  i s  lnore r e t en t ive  ~ n a n  cu, '  o e m g  enaotnermie  . lUell~ produces' ' a  ' smoo th  ~- , , •  e,. 
wh i l e  the  la t te r  s e x o t h e r m i c -  i t  i~ , h ^ . ~  ~ , ~:...:.~ ~ .  : , . . . . .  m - . . e e  su r face  Whose 
g r e a t e r  a t  800 ° "- ~: . . . . .  ; - -~ e ' y s t a lhne  or ienta t ion  *s the  same  as  t h a t  of  the bulk 
~, , otl~ [:nlS r a t i o  uee reases  ac  lower  tern- o f  t h e  crysta l  CO reacts" Wi~h ~h.o o., e ,,~ ~ . a  a,~, 
p e r u t u r e s .  At  t emperu tn res  ubore  SO00 CO disinte- oslt  ~ o 'v  ~ " -  " ' Y -  . ~.t~ o ~ r , a ~ = ,  . . . .  

- " ' p s ~  m o n m e  t.ut±) planes e l ' he  au thors  sug: : .  
g~natne:{ f g % ~ % n ~ n C g f : ~ d  Cl~y~°cth~tctF:r :reeefst i°ml$ gest that th i s : spec i f ic i ty  of  t h e  ( 1 1 1 ) p l a n e  for  the : 

. . . . .  ' ' r e a e t i o u  is due t o  the  f a c t  t h a t  mos t  o f  the  atoms o f :  : i n  effect  With both g a s e s  " Conf i rmat ion  t h a t  H~ elimi- the  ba sa l  - l ane  ~ of a r a - h i t e  can de 
a n t e s  S and  0.  s i m u l t a n e o u s l y  w . ~  nee e , ~ e ~ , ~ , ~ , -  ," ~ ~ ' b e  m a d e  to eoinci ' 
i ndeed  the  e l iminat ion of O "is morer~ '  : - ~ : ' - ~ - - " g '  : w i t h  l i t t le  dis tort ion ~vith those of  the  ( l l l ) ' p l a n e  O f  ' - '  ~ a p i n  and tha t  ' N i  : " " . :  " 

. o f , S  .(With P).  f o r m s - a  d i f f e ren t  p r o c e s s .  The  r e n c -  . "::  v ~-- .2 . .~  ^ o~o ^~.~ h " : ' 
t lon ~s. 'mflueneed by the  c h e m i c a l  composi t ion  a n d : : '  ' : : ' :  ,~EZ~v~K~,,v.  ~ . . . . . . .  ~ . :  
c r y s t a h i n e  s t ruc ture  Of the  o ther  Oxides present~ b u t  2091, LZZTHZ,:W.' [De te rmina t i0n  O f  t h e  Is0pnraflln ::~ :~ 
t h e i r  effect  is  only conspicuous i f  t h e  o r e  consists:  Of Content  in N a t u r a l  and  Svuthet ic  S o f t  and  H a r d  
c e r t a i n  mixed  • c rys ta l s  before  or  d u r i n g  t h e  reac t iom:  Parafl~ns.] " I .  G. Fa r ben indus t t i e  A.-G..- A m m o n i a  

: U n d e r  these c i rcamstunces  the  r eac t i on  i s f the reby ,  n o t  Laboru t0 ry  Rept .  1615 May 13, :1939 : F I A T  Reel  
m e r e l y  • SloWed d o w n  but : : i s  b rough t  to: a standsti l l ,  , R 19, f r a m e s  6723-6740, PB  73,594; Meyer  Transl.:  
p roduc t s  being formed t h a t  r e s i s t  reduct ion .  Proof  o f  • P O - : S - I V ,  W a x  Oxidat ion ,  sol. 3 1949 chapter  56, ' i 
t h i s  w a s  obtained by spec t ra l  una lys l s .  Reduction- is  pp. 49-56. : : ' ::. : 
v i r t u a l l y  total  (a )  :for f e r r l t e s  ( f o r  example ,  2 Ca0.  ~ie thod has  been developed by m 0 d i f y i n g  the  Schnnr- 
Fe..O=~ where  F e  i s  the  ac t ive  cat ion,  w h i l e  i n  other s c h m i d t  reaction With SbCh tha t  p e r m i t s  determination 
f e r r l t b s  t i t s  innetive;  ( b ) f o r  f e r r i t e s . w h e r e  (h. is  c o r n - / o f  e o n t e n t : 0 f  i sopa ra f f in s  in  s o f t  a n d  h a r d  imraffan" 
5 iued .  ma in ly  or  soleD" w i t h  F e  ( f o r  example ,  ( n u m b e r  Of C a t o m s  about  C,,-C=) w i t h i n a n  accuracY- - 
FeO~MgFe) .  Reduct ion  i s  more  o r  l ess  imposs ible :  o f  2 -5%.  The isoparaff in  content  w a s  determined by 
( a )  I n  the  presence Of mixed  c rys t a l s  c o n t a i n i n g  f e r r i c  . .the n e w  method in m a n y  na tu ra l  peraf fms ,  ass wellwell asas , : i: 

-or f e r r o u s  oxides in  sma l l  quant i t i es  s o  t h a t  t h e  groups *u ga t sches  and paraf f ins  f r o m  the F i s c h e r  synthesis . "~ 
(Fd0~);  ( F e 0 , ) ,  a r e  sut~rounded by c r y s t a l s  Of alien (a  t. a tmospher ic  a n d  a t  m e d i u m  p r e s s u r e ) .  ~he ~, 

ca t ions ,  fo r  example  (Al, Fe)=O,, (Mg,  F e ) O ; '  (b) in  paraf f ins  f rom the m e d i m n  pressure  svu thes i s  showed; :t 

i 
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:onlzast. to .Fischer gatach obtained without pres- tech founderie No. 91932 SunnL o0-22" Ghem ~h~ 
.~, a s t r i k ing ly  lower content  o f  branched hydroca r -  : s o l .  27, 1933, p :  6 9 i . '  ' . . . . .  ~ "  / 

and  a re ,  therefore,  espeeial ly  sultable f o r  t h e  P r o l o n g e d  di la tumetr ic  tes ts  w e r e  m a d e  on Fe  eon- 
mrat ion of  soaps  of  s l igh t  odor  by means  of  ox ida-  t a in ing  t o t a l  C 3.5, Sl  1.57, Mn  0.71, S OlO, P 0 . 5 6 ~ .  

The  me thod  thus  offers a definite basis  for  eva / -  E x a m i n a t i o n  of  the  s t ruc tu re  and  mechanica l  t e s t ing  
ng pe ra f fms  wi th  r ega rd  to t h e i r  sui tabi l i ty  f o r  shows t h a t  t h i s  Fe  is suscept ible  to grapbt t iza t lon  a t  
,Preparati°nv~,,=~ of soaps and  edible f a t s .  450 ° a f t e r ' i t  ts main ta ined  fo r  700 hr .  a t  this temper-  

~093. LELCHU~:, S. L•, BALANDIN~ A. A., AN0 VASKEVIC~, 

i lD- N. [Skele ton  Cata lys ts  a n d  T h e i r  Applicat ion in  
Organic  Chemis t ry , ]  Uspekhi- Khim. ,  s o l  14, No. 3,. 
11945, PP. 185-212; U. 0.  P. Co. Survey  Fore ign  Po-  
't~i :oleum L i t e r a t u r e  Index ,  Apr~26-May 3,1946, 17 pp.  

~Detniled s t u d y  of alloyed ~[nd especially the so-culled 
~elet0n ca ta lys t s  i s  needed, which  m a y  indicate n e w  
ionditions f o r  c a r ry ing  out k n o w n  react ions and  h e l p .  
a developing ea ta lys t s  for  reac t ions  tha t  have uot  b e e n  
~ffected. I n  th i s  connection, t he  l i te ra ture  ou the  
n~bject is rev iewed,  quoting 187 re fs .  The  charueter ts -  
ins of these ca ta lys ts ,  methods s u i t a b l e  for  the i r  p rep-  
tmtion the  connection between the i r  s t ruc ture  a u d  
heir catalyt ic  act iv i ty ,  and the  field of the i r  appl ica-  

ature,  w h i l e  i t s  propert ies w e r e  noticeably changed.  
However ,  a d i l a t smet r i e  tes t  m a d e  in the usual  w a y  
fo r  a s h o r t  t i m e  a t  t empera tu res  <:690 ° did  not modi fy  
the Sample.  

: 2095. LEVA, M: H e a t  T r a n s f e r  t0 Gases F lowing  in 
Turbu len t  Motion Through  P a c k e d  Tubes. Ind.  Eng.  
Chem., so l .  39, 1947, pp. 857-862; Chem. Abs., sol. ~1, 
1947, p:  4972: 
This  h a s  been inves t iga t ed  for(iReynolds: numbers  : 

l a r g e r  t h a n  200. F r o m  the d a t a  obta ined a dimen- 
sionally sound  equation is  developed, which holds v e r y  
well f o r  p ipe  d iameters  r a n g i n g  f r o m  0.622-3.1 in. 
Hea t : t r ans f e r .  Coefficients were  m e a s u r e d  for alr ,  CO~, 
and ~ ,  a n d  the  equation holds t r u e  in all  Cases v e r y  : . : ." 

iilbility' are  discussed.  They  have  been used successful ly  sa t i s fac tor i ly ,  h (film hea t  t r a n s f e r  coefficient) w a s  

i 
lia hydrogenat ion of severa l  types,  dehydrogenat ion,  d i f fe ren t ia ted  With respect to Dp a t  Dt  (packing di- 
H~ disproporti0nation,  i somerizat ion,  cyclization, dehy-  amete r  a t  t ube  d iameter )  = c o n s t a n t ,  and a m a x i m u m  . 
i..dtation, condensation,  a n d  oxidat ion.  In the  interne-  coefficient w a s  predicted and  exper imenta l ly  verif ied 

~tion of CO and  H : ,  fo rma t ion  of  Cl:~ m u s t  be p reven ted :  for  D~/D,~-0.150. The effect of  the  P r a n d t i  group upon : :  i . . 
~.bY~alsmaintaining conditions, under. Which f ree  CH~. r ad i -  h i s  d i s c u s s e d  i n  detail.  The  effect  Of voids upon h ,. 
i~arboau re fo~e :~rWhh~h {~ethmert~rao~ t t°f°at~mthydru- was  s tud ied .  I t  was  found t h a t  no coordinated rela-  • 
< - P p 1 n o y  tionship be tween  h and voids exis ted.  ' . - ~Fizehecestablished tha t  ex tens ive  leaching is : favorable  ~ d ~  : ~ " • - . . . . . . . . .  " : - 
~for the ac t iv i ty  of t h e s e  skele ton c a t a l y s t s  f o r : t h e  -i - r - ~ - - - .  : ~ m t r m t m n  o f  F ines  F r o m  Flu ld lzed  . ..... 
~rOeess in quest ion and t h e . m o s t  ac t ive ' ca ta lys t s  con- SyStem s. Chem..  E n g  ~ Progress ,  v01. 47 ,  1951,. pp. i 
~tain Ni. Co, and  Si. Tsnneoka  and  ~ u r a t a  conclude 3 9-4~" : : . . . . . . .  = . . . . .  : . . . . . .  : 
t ha t  when a ca ta lys t  of this  t y p e  re ta ins  4% St, no t  S0iue f u n d a m e n t a l  re la t ionships  be tween opera t ing  
~emovable by  a lkal i ;  h molecular  conipound is appa r -  var iab les  a n d  e in t r ia t ion  f r o m  fluidized systems a re  
.early formed,  ai id t h e  a s sumpt ion  i s  justified tha t  t h e  ' discussed. : Special  a t ten t ion  ts g iven  to fiuidised beds, 
:c0mpouud not  affected by leaching  in the synthin  cain-  such as  F i seher -Tropsch  c a t a l y s t s . '  The  Simplest type ; : '  
~ s t  is CoSt. of sy s t ems  w a s  invest igated,  those essentially com- 
"2093. ~ :~ i ~ . -  posed of  one  coarse  and one fines compenent R a t e s  
~e, CatLEv~I~)Zdld~{i~n[~o~nth:g~Sy. ~ydFatnt~rboA:~U~h b y  of e in t r i a t ion  could be expressed  b y  way of "the l a w  ' 
~; A l lcat i0n:to the  Manufac tu re  f ~Ot - ' ~ . . ~  gove ru ing  l s t - 0 r d e r  chemical  r eac t i 0ns ; : and  t y p i c a l .  : ~ : 

PP . . . . . .  o ~ p ann -~uto.e r a te :eons tun t s  c0nid be calculated.  : I t w a s  sh0wn tha t  :" Z .2h ' :PP" th 'rnte constants are related to such  v,riabies as . . . .  

::' " " " ' " - ' i linenr gas velocity, size Of coarse and fines constituents; : 
".Manufacture of Soap and butter front coal consists . material density nnd bed height: The.-ns ~-elocity was 
01' making fatty acids by 0xidaHon of the heavy satu- ree0'znized as a System driving :force, ~nd an analogy : ~ :" 
ratedqpnrnffius obtumed m the Fmche.r synthesis an d~ ~.'a~:suggested between a System of fines in:coarse ' ' ~ ': 
~en~alx~1~Iiytn ~ mere ~o ymm soap..~ ~eneral.survey : • t*cles or solutions. , The analogy was extended fur-:  
a _ ~  ~:~v~ u m  cons~ttutma an  a p rope rnes  o~  m e  r a m  ther; and i t  a~gpeared tha t  concent ra t ion  condit ions " : ' 
d~a~C:~S, ~%~neprOaCtss%,s f~cea  uy means  of a i f l o ~  :. in dense-phase and di ints-phase f iuidized sys tems  could : : 

o • ~y C, dib l o ~ :e  syu~.*e~c m ~ y  a . c m s : ,  be re la ted  b y a  modi f i ed  fo rm of  H e n r y ' s  law.. . : : - 
.in the production o f  e e ~ats  ls s a m  m n a v e  oeen ' " ' "8eenbs :  309ff :  : - : :  : : ' : '  
:.;accomplished, bu t  n0.deta i l s  a r e  g iven  o f  the m e t h o d  ~^^~ ~ ._  ~ _ ~ " :~ " 
:.or its cosL ' . : ~uv~; ~EX.'-%.~ ~.~!., AND tbROWELL, J .  J=l.. H e a t  "xrunsrer 
'~: : : . " , - : T h r o u g h  Packed  Tnbes W i t h ~ G h e m i c a l  React ion " : :  
i ~ :  : LEONTOV"ITSC.H'2J;'. Se.~ abs.  1~72.::: : : : :  ' :Am. Chem,:S0c.  , l l ! t h  5Ieet ing-Abs. ,  1947; p: 141. ~:- . . : : :  .... 
• \ /  ~EPE~SO,X, ~!- ~es  aos. 2889. - : ' RevieWs pre{,ious Work in field.::  A c t u a l  experimen- ' .  : : : : ~ : '  
.}.. . LEPSTZT, G. S e e  abs. 3052, 3053. " - ' : ta l  t empera tu re 'd i s t r ibu t ion  d a t a  thr0ugh.pecked tubes : . 
:~  ' LERNER-STEINBERo, B.  S e e  a b s  3579. : " .  ' give coefficients tha t  ag ree  wi th  those  calculated f r o m  . .. : 

equations 1 a n d  2 for  hea t ing  andc0o l ing ,  respectively, : ! : 
1.2094. L's R~o'ss~ ~: : 'L. ,  Xz~5 oWExs;. M: L. '  ! ~Ieth0d .: : a n d  in wh ich  the  use  of  the  l oga r i t hmic .mean  temper-  ~ .... 
: for t h e  E s t i m a t i o n  of 0 x y  Compom~ds,  Aromat ic  i a t u r e  d i f fe rence  is empl0yed~ H e a t - t r a n s f e r  da ta  ob~ . : 
' - ' ;Hydrocarbons, a n d  Nona roma t i c  Hydrocarbons  in  served w i t h  a t y p i c a l : s t r o n g l y : e x o t h e r m i c  chemlcal  
~ Certain Pe t ro l eum P r o d u c t s :  Am.  Chem• Son., l l 7 t h  react ion t a k i n g  place i n  the  ca t a ly t i c  t'ube a re  pre- 
:h Iee t ing  Abs., M a r c h - A p r i l  1950; B, p. 1, , " s e a t e d  and  compared With coefficients e s t i m a t e d  by 

~'° Rapid chromatographie :  method,  is  proposed f o r  t he  : m e a n s  .of t h e  cooling COrrelation g i v e n  by equation 2. i 
nnalysis Of v a r i o u s  hydrocarbon  synthes i s  products i n  FOr the  r a n g e  o v e r  which the  h e a t - t r a n s f e r  coefficient i, 
:terms o f  the  fol lowing Classes Of compounds : Oxygen-  cor re la t ion  w a s  mennt- t0  a p p l y - - t h a t  Is, for modified . 
eontaluing compounds,  a r o m a t i c  hydrocnrbens,  a n d  Reynolds n u m b e r s  lying between 200 a n d  3,500---the : 
Jaonaromatie hydrocarbons.  A s a m p l e  volume o f  0.5 ag reemen t  be tween  the observed a n d  calculated va lues  . . . .  : 
~L  Is required, a n d  the  t ime consumed ia  an  ana lys i s  !.' i s ' i n  the  ne ighborhood  of 10%, the  calculated coef- : : . : 
:is less than 1 hr .  : : . flc[enta be ing  the  lower ' and  m o r e  conserva t ive  values.  : : . 
• ~ L ~ s s r ~ ,  R.  ~ee abs. 1287. - Th i s  a g r e e m e n t  is considered to be close enough f o r  
"!094a. design pro'poses and  for  the  g e n e r a l  overall  e s thna :  ; 

Lz  T~O~L~S, A. ~.xn M o ~ ,  E .  [Slow Graph-  tion of  the  o v e r  t empera tu res  in  ca ta ly t ic  r e a c t o r s .  : 
l t izatlon a t  ~Ioderate  :Tempera tu res  ] Bull. assoc. : Several  poss ib le  explanat ions  a r e  g i v e n  why the co- 

: i 

i 



: :( i : : :  ~:::i~l~:§io4: I~v~Squr; O. L: Oxo Reactions in .Industry. Emphasizes sigeifieaneeof the pesslbil~ty of general: :~ 
: eft]ciders tOt°ugh: the ea ta ly t ic  r e a c t ° r  sh°u ld  b e  some" ': tha t  a becI ° f  fine part icles m u s t  h a v e  a ce r t a in  mf~ i i . . . . . . . . . . . . .  . . . .  w h a t  h i g h e r  t han  t h e  va lues  es t imated-by  e q u a t i o n  2 .  , : m u m  v0idag e before f luidizat ion se ts  i n .  Th i s  mt~ !:'~:; :i~ Gbem. Eng. News, v e t  28, 1950, No. 45, p. 3881. .: i ng  both g a s  and oil f rom C0al by synthet ic  means.  :' 

A n e w  concept  of  average  d i s tance  oft hea t  t r a v e l  a n d  m u m  fluid vo idage  ha s  been corre la ted wi th  the  eft, - Fape r  present  ed..a~, the  Oc~bearn~cee~.~eg°f::%lP:~s: : gTahse c~mplets~rt~Pl~c~b~°flyat~u~balrog~ugbYbSe~owth~eS 

: of  h e a t  a r e  introduced. These  may- perhaps  be  us~.ful shapes  c o n s i d e r e d .  W i t h  the min tmum fluid volde e, i l : :  : : 
: for  cons idera t ion  of hea t  f low through  tubes o f  shapes  ". avai lable and  the  pressure-drop l a w  describing flow f :~:~. ::,' : 

: other  t h a n  those of the conven t iona l  c i r cu l a r  cross  , fluids ~hrough packed beds, t h e  onset of  fluidizatl a i i  ! eSented" (1) I somer iza t ion  of t h e  double  bond  i f  • " r The  r o d u c t m n  of s n '  " 
p r  : : • ' n "  : esses within t he  nex t  1 0 y  p " Y ~ . . . .  s e c t i o n .  : : : , .. m a y  b e  p r e d i c t e d .  In te rp re ta t ion  of  the  d a t a  1~ ~ :possible, genera l ly  acl~tmsPa~ve: ~h&h~drO~ar~gyla:ht~.~ thet ic  na tu ra l  gas  f rom Coal by t h e  Bergin  s dud '  :: 

2 0 9 8 . :  LEV~, M., , t .~  G R ~ ,  M : H e a t  T r a n s f e r  to mi t red  t h e  definition of a fluidization efficiency wbi ~: 
• ~ r ~  . . . .  ~ ~ , ~ - ~ a  ~ v , , ~ o ~ _ _ ~ - e  . e  ~ . ~ e i ~  m a y  pe rhaps  be used as a cr i ter ion for  the  .quali ty f~ : ( 2 )  s t r m g h t ' c a ~ n  o~e: - g~J • ~ # ~  ~ m~thvl  Fischer-Tropsch processes is in no sense economically,  , 

. . . .  ~e~as~es-o~'~r°~ugn ~Ind~. ~ ' ' : C h e m . . ~ v o l  ~ 407 1~'948 r : ' ~  . . . . .  ~tuidizati0n operations. C o r r e l a t i o n s  h a v e  b e e n  i ~-:~::, t: i~!'~ldehydes, a n a . . ~ t ~ - ~ ,  o~ o~ner  , S O a n . ~ e l ~ v ~ e ~ r o ~ u  Out Of the 'quest i0n in the  not  d is tant  f u ~ e r e .  ~ . . . . .  
: ~2araca~r~c~s"  a~'~ "=~'~'~o ~ a ~ " ~  ~ 0 ~ '  , . . . . .  r :pliedwithgo0dresults:t0mixedsizesuptoOindivid~ 1: :dnepredomma.tmg;  t ~ l a u u ~ u o n , ~ . ^ . ^ . z . ' ~ , ^  ~ : . . . . . .  .... R ' ~ h ~ t ~ e | : h e R e ~ C t i 0 n s o f  S t e a m a n d  ' = : : '  " 

: ~ - ~ - ~ ;  " ~ ' ~ "  ~ '~ : '  " ~  . . . . . .  ' ~ ' : "  . . . . .  : " : : c o m p o n e n t s  The  slUgging behavior  of  fluidized be~ tb a t e r t i a ry  u noes nor  occur ,  n o _ q u ~ . _ . ~ ^ ~ ,  : ~  ~ ~*~*-~-': '~"~'~:~-:W'i'th Carb-on---Chem ~tnd En~ N e w s  
2 0 9 9 . , L E N A ,  M . ,  W F Z ~ U U ,  M ,  ~ ,  G R ~ R , .  M .  Was considered, and  an : a t t emp t  Was made  to Correla~;~ ~ ~its found;  :(4) addit ion o !  an  am e n y ~ e g r ~ u p  ~u~-~y= ~ v ~  . .  2~=~-2818 " . . . . . . .  ~'" "~' ' 

B e a t  Transmiss ion  T h r o u g h  Finidized Beds  of  F i n e  slugging poin ts  ~ 2 typical problems i l lus t ra te  the a ; ~::"~':]~t o~ a t e r t i a ry  O a tom m strongly nmu e reu  vu~ ~aa~ , ~u , . .~ ,  z~=. o~ . . . . . . . .  . - - ~  .:: : : : : " 
Par t ic les .  Chem. Eng. P rogress ,  voL 45, NO. 9 ,  1949, plieattons o f  the  new corre la t ions;  1 demonst ra tes  ~a~:~:::~?~i~i...:6ceur t o  a smal l  ex ten t i  ( 5 ) t h e  tertiary. C: a tom doe~s:' : New fluidized powder  technique  for  theelt ieien~ corn :  . : :  . . . . . .  : : ,  : ;  

Equa t ion  is d e r i v e d  f o r  the  Calculation of  hea t -  : l iquids th rough  beds o f  fine p a r t i c l e s .  : . . . .  , .!~,":~.~i~positi0n; (6) addi t ion 0r t e e  amenyue gr  P ~ : Priestley medal  address .  I n  th i s  methco ,  nnely powk: . . . .  • 
t r anefe r  coefficients through, f lu id ized  beds in  t e r m s  :21~2 L s w  M G R n ~  ~ I  W ~ r ~ R X U ~  M : , d e r e d  coal, actual ly  Suspended b Y a  s t r e a m  of 
. ¢  ~b .~ ,~ov~e la  flu[dization v a r i a b l e s  T h e  s tudy  ~. '~.~='  ' ~  :~ : ~ . . . . .  ~ "  . . . . . . .  ~.~-' : "  - " .  :, I ~ r . ~ a r e  given o f : r e a c t i o n s : t h a t  have  ~een. r g ' enterin~ a t  the  bottom of the r e to r t  is subjected to a i r :  ' : '  
. . . . . . . . . . . . . . . .  . . . . . .  ~ . . . . . .  J ~ .  n .  O ~ t l U . Y  U£ 2 £ U l U l ~ t L I U U  UI. U~ I r o n '  : : : '  ' ~  - " The  mechanism - " • H~ ' : " ~ " ~ ' " et  r w i t h  "wxth p~oducts and yaelds obtained a n d  s team and con~erted m t  0 a m i x t u r e  of  CO and  , 

- w a s  _made mktubeSaOf 2~n~n:n ~ien.Fd::hmre ~ r o " s c h  Fischer'-Tr°psch" Catalyst~ HL':Chem-'~E~ng" P r ° g "  : ~ " : 0 f  the 0xo reducti0n is bel ieved ' t0  center  a round  Co: g a s e s .  C0mbinin~ With 0 - i n  t h e  a , r  C 0 ~ , s  formed,  : : . . . .  
:: r o u ~  s a n  ~ .  sn~r~. ~ .  " - ~ i c l e  ~iZ~ range  Of  4 0 ~ 0 0  "' : ress'~ v°~':~'~°' - ~ 0 ; ' ~ ' ~ ' t ~ '  pp . . . .  - ' x u ;  :~quem~ .xos.;: ,:~i~,carbOnyk o r  Co ~ carbonium hydride a s  the  ~actual and h e a t i s  evo lved  I n  the upper pa r t .o f  t he  re tor t  t he ,  ::: : : : 

~, T..'#bamr~'in¢~ ~'.  n ~ ' ~ l n f a  eb~ r~o#o R ~UR- ,  : .  " " • • . ': : , - ~ ,; ~ - "  ~.tuivst.  , The  r e a c t i o n  mechamsm-  m - P CO~- and h e a t  encounter  : m o r e  C, i n the  f o r m  of po - : : .  : 
rues= .  ~ = . . ~ . ~ , ~ - ~  - ~ - ~ , ~ ¥ . ~ e r ~ h ~ ; ( - ~ z ,  .~- ~ _ ~ :  Ear l ie r  flmdi,zutm.n correlatmns,:  b a s e d  on e x l ~ n -  , ~ : ~  fact  ~tl~at the  f 0 r m y l  group ahvays  goes on t h e  lea~t , dered coal and  Steam 3 impor tan t  react ions then t ake  . . . . . .  : 
. . . . . . . . . . . . .  - . - - * ~ - ,  ~-~ --~ '~- --~-*-,.: " ~ " ; = . ~  : 'men ta l  w o r k  w i t h  s iaea-sanct~eas : a r e o r l e n y  reviewed, t ~ 2  ~_;:~_~,;~ r, ,,~O~ and excent in the  'case of styrene; : ~io~,. a , ,~n  ~ . ~  ~£ae is  a b s o r b e d  while t h e  CO 
G ~ i n  which  h is expressed in  B: t. u : /h r . / sq ,  z~./Jr , ' v Ur 'n~ h fl ': "za "a . . . .  : k~': suw~,~,~ . . . . . . . .  , , ; ~ . . . .  ": ~ . . ~ ;  . . ~ . - - g  .~-- . . . . .  - . ., "- , ' -~ :. ' ~ ::  - . . . . . . .  -. ~ . . . . . . .  - e e / ~  -^-- . . . . .  . .  New d a t a ,  o b s e r  ed d t ~ t e mdl  tm o f  a typical : ~ : * ~ e  f o r m y l  ~roup a lways  appears  on  the ~ carbon o f  ls t ransformed into CO and Rapxd a n d  even hea t  , . . . .  ..... 

: ~l~e'~:~ta~(~a/nraeca'ra~,~of~/oq':.~:~'~:=P~]~l~i~n f~used'FeLL:Ftscher-Tr0PSCh :catalYst a re  p resen ted  ' : ~ ! ~ , ~ a  f l -unsa tura tedCompound , _ . . L  : : . ~  T distribution is the basis £or the m~ccess of ' the  method;: 
. ' . . . . .  ! . , -  • - _ . -:t'nis ma~ena t  w a s  Consmerao~y m o r e  i r regntar : . tnan :: ::.i~.~.~: ' .... : r~: ~ . ~ e ~ k ,  c ,~0m E n ~  News voi  z . :  ' c O m p a r e d  with tl~e Older ur0cesses i n  Which:-heat : i s  . . . . .  ::~ : 

: the  limi'ts of  t h e  exper imental  data ,  i t  is "shown t e a r  s h a r u  sand  ,r~ulcai mix tures  " ~ " m , ~ n ~  . " , ~  ' ~ | : ~  2105: ~XO . .  . . . . . . . .  v - - -  - ~; ' , . . . . . . .  N.- ' . . . . . . . . .  _ _ ~ __ .... ' . . . .  " . . . . . .  " " ": - - '~  ~ " ' ~ - - ~  . . . . .  ~" ~ -  : : : ' ~ '  O " " : " ' : .... ~ . . . .  : :diffiefi[t t o  control  " & g r e a t  a d v a n t a g e  or nm~lLze~l , :~: the  hed he~ght, t h e c o n c e n t r a t m n  of solids m the, bed:: n e n t s  va ry ing  in.:Size f r o m  33-336 m e s h  were  laves :: :.(~!~ ~ _9, 19~L p. 1 8 3 0 . . -  : ~ . . . . . . .  .. :. . . . . . . . . . . .  . .  - . . . .  :" • " . ~ ,  : : : ,  
:~:  ( s ta te  o f  expansion), '  the d e n s t t y  of  the:s0)i  d P h a s e  : t t~ated b y  usin ~: a i r - a ~ d : ~ I e ' a s ' f l u i d s  :~ I t-an,~ertred : - ; / ~  ": paper:presented-: :at~ the :Nai l  onal- Capital- Section . . . . . .  powder  techmque~m tl~at al l :grades,0f c0al  ~an be u~:e~ : ':~. : i ~ :: '::~:,: 2 
, a n d  the  vessel  diameter  had  nO effect u p o n  h e a t  t r ans :  :t~at the  new:d~ ta  a~reed with" the c0rre ia t ion~bas  ~: '<  : | ! : ~ "  "eerie ~ Of the  ~meriCan Ins t i tu te  :of Chemical  E n d : ,  Other advantages  are: the r educ t ion  of  ope~;ating aim~ -- : :~ : 
-~ f e r ;  ::It i s  concluded alS0 t h a t  the  ~ube d iamete r  ~tffects , on ~ e  ex-n~erimental work  .with sand beds When ~r0Se~ :~ , ~  hinders: ~The:Oxo react ion sh0ws impor tan t  P0ss~biUties cuides  0.w!ng to elimination: of excesszve temperat__u.res ; : : ,:: :/ : :  
.... f lUidizati0n less than has :been  believed.:  Appl ica t ion  , a l lowaime:was  made  f 0 t " t h ~  " r e n t e r  i r re~lar~tY~of ! | ~ : f o r  the:productiOn of: long:chain: alcbh0is-faC use : i n :  ::pre~:entmn~of:.slag formatma,:recmc,_~mn °~ Un°~rn  .e~: .: ; :~: 

::.of:tOe eq(mtion todeS~m o f r e a c t 0 r s  utiiiZifig t he  f l u ) d - :  ~the':narti~es ~ h e  applieation~of t h e ' c 0 r r e l a t i 0 n s  tO::: : : | ~  :deter,-ents, Synthetic: iubricants~ and plasticizers. : : I t :  i fu~l:in the rezus6,anct in nan(~.dng;u0t~ ~ne co~.t ~ . ~ :  L ' :  : : ; :  
:i::izati0n technique is discussed;: : Channel ing h a s a  v e r y  '.? pr0c~ss design is :d iscussed 0n the::basis of | ~ : ~ i s  also 0f g r e a t  'value ~ s a :  method :f0t. ' sy.uthes!z*n.g : : a~,,theas^h, r e m o v e d ~ y  t h ~ } ) \ m ~ & ~ , ~  : 
:~ pronounced effect  on 'heat trans,:dr.  :- .~esomte Par~m*e > l~i-~eher*Tropsch' :operating da t a  T h e  impor t ance  o f  :~: | ~ ' .  aldehydes :: : T h e  method  has  :been prmc~pa~*Y used:  m - :  : , , ,s .  ~ . - ,  ~ . . . . .  :-- . . . .  - ~ • - ~ , - - . . . . .  
, s i ze  dud shape  are eo.nsiFlerably,m0re; impertant  t h a n  : : : ' co r r ec t :  eva lua t ion :  of::the physical  p r o p e r t i e s  of th=e' : ' | ~ :  the United S t a t e s  tO syuihesize:a!cohols.fr0m~p_e~r~e : .~n ~eprOdu:~::fin~e,dt~ghel~n2~itenu,i*nmP~O~'~[ : : ~ : .: , 
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: : p e r m i t : t h e  . . . . . . . . . .  predicti00 of the  fired yeloc~ty neces~ar  : ' :  Be  ~t-transfer,dbefficients:were, . . . . . . . . . . . .  ' d e t e r m i n e d  fo r  : t h e .  . . . .  ~ ~ ~  raw . . . .  materlal::for t h e  
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smal l  par t ic les  a re  developed f r o m  emeer imentu l  d a t a .  : : : :  :c~n~,  ~I. ~ - ,  STOR~, H .  H ;  F l u i d  F l 0 w : ~ h ~ U g  s ~ : ,  
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: Exper iments  ~ver~ car r !ed  ou t ,wi th  a carefully::pre- : : ,  the ' synthes is  0f ~.[eOH:from' CO:aud:H-.~ Under h igh  : : :  : ;:' . :  
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r :of magMtu /  . . . . . . .  g w t t h  
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