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Nation-wide survey of possible sites fo r  erecting syn- " Construction of the  coal-to-oil  gasoline-synthesis ~ure. : Dilution of the powdered Fe wi th  an  iner t  snb- t i l lation were then  passed  together with pm•e H~. over 
thetic liquid-fuels plants was  begun recently with award  plant  recently announced by the South Afr ican Coal, stance prevents agglomeration and preserves catalytie : a Ni catalyst  to conver t  them into alcohols. The tom- 
by the Army's  Engineer Corps o£ a contract  to the firm Oil & Gas Corp. Ltd., will b~ s tar ted soon by the  M.W. ~ctivity independently of temperature- pe ra tu re  was 180 ° a n d  the  pressure the same as for  
of FOrd, Bacon & Davis, Inc., to make sample studies_ Kellogg Co. The p lan t  will be adjacent  to the Van! i n  western Kentucky,  nor thwestern  Colorado, and River, near  Coalbrook in the Orange Free State,  about 2529. ~ -  Decomposition of Carbon Monoxide b y  the  1st  reaction• The  alcohols were to b e  used for  Ferromagnet ic  Metals. Jour.  Phys.  Chem., c o l  4 6 ,  making sulfonic soaps.  The development w o r k  included 
southeastern Texas. These a reas  were selected because 40 miles south of Johannesburg.  T h e  project~ i s  an 1942, pp. 40.5-414; Chem. Abs.; co l  36,1942, p. 3092. the dehydrogenation of C:~-C~, cuts f rom Fischer- 
they have large known supplies of coal. oil shale, and  integrated plant, which embraces the opening of virgin Tropsch operations to olefins for  use  in the  Oxo proc- 
na tu ra l  gas. The study will be completed in 4-6 me., coal deposits, construction of aboveground gasification Catalytic decomposition of CO a t  tempera ture-  i e : o w  ess. The ca ta lys t  in  t h i s  case was  The= and. C~O,. 
and may  be continued in other  areas  of t he  country facilitiee to t ransform coal to synthesis gas, a n d  the 1,000 ° is limited to Fe, ~i ,  and Co, though there is no Describes method of  prepar ing  this catalyst .  
where tim basic raw mate r ia l s  a r e  k n o w n  to exist, complete synthesis p lan t  to  produce Hquid hYdrocar- apparent  relation between catalytic act ivi ty  and mug- 2532. Os~ov, G. [P repa ra t ion  of Ethylene From Car- 
The survey is not  intended to desiguata specific sites hens. Kellogg's Synth01 process will b e  util ized..  I t  net ic  properties. The activity is due to the metals, and  bun Monoxide a n d  Hydrogen.]  Bet. deut. chem. 
for  plants or determine the  to ta l  coal. natural-gas,  m~d has  been thoroughly developed a n d  tested in  the corn- not  to their  compounds, since there is no decomposition 
oil-shale reserves of the United States, but  merely to puny pilot plant.  The Coalbrook c0nl to be used as outside of the range  a t  which the metal l ic  plm.~e e - Gesell., v01. 42, 1909, pp. 893-895 ; Jour .  Russian 
determine general areas  where  the requirements for  the rawmaterial.occursatanalZeragedcpthof400fh, ill isis. The activity curve for t h e p u r e  metal  passes PhYs'-Chem'See"v°l'40'lg03;pp'lSSS"-:1590;Chem" 
1 or more plants can be met .  : : with seams ranging in thickness from 10-20 ft .  I t  is through a maximum a t  530°-590 °, owing to aggiomera- Zentralb., 1909, I ,  p. 73~; Cbem. Abs. col. 3. 1901}, 
2523. - - .  Future  of German Synthetics Industry.  mined a t  a pithead cost equivalent to less than  $1.00 ~4:., tion O f the purticles o f  the catalyst,  thereby reducing p" 1400. 

Vol. 47, No. 51, 1949, p. 122. per  ton. Operations will be adjusted to produce maxt- t h e i r  effective surface At h ighe r  temperatures  the Coke, in pieces the  size of hazelnuts, w a s  soaked in 
United States, British, and  French military governors mum gasoline and diesel oil r a the r  than chemicals, speed of restcion rises again and then drops toward zero Ni (NO,) ~, dried, a n d  ignited. I t  was  then treated in 

' have agreed on the security l imitations to "be imposed . 0Jr ,  G• 8co abs. 1897, 1898, 1899. as the temperature is approached a t  which CO is the same manner  wi th  PdCl= and  Was finally reduced i u • a Cu tube by means  of MeOH vapor.  When a mix ture  
. stable. I£ the ca ta lys t  is mixed with an: iner t  sub: 

upon West German industry.  The prodncti0n of syn- 0~A~[v~,  T., a~a  OGaWA, S. ~iagnetic Behavior i~ stance that  will prevent  agglomeration, there is no loss of H~ and  CO is p laced  over the prepared  coke a t  
thetic rubber and butadiene is prohibited, and  all facili- . Of Magnetite a t  Low Temperatnres.  IL S e e  abs. : 95°-100 °, the- i ssuing gas  consists of CO, H=C=H~. and  
ties for  producing butadiene a t  the Hills, Ludwigs- 2299. in activity be.vend 590 °. '. 

• C 0 ,  n e i t h e r  C~_H~ nor  CH~ is obtained, bu t  a t  h igher  hafen, and Leverkusen plants  a r e  to be removed or 0~ETA~. S. ~ce abs. 3439, 8440, 3440a. . .  2530. . Reduction of Fe:0~ bY Hydrogen: ~our. ~ a i r ;  CH, is not  :formed. W h e n  CO.- is substi tuted for~ 
destroyed. The production of s t y r e n e  is limited to • ' Phys. Cicero.. col. 47. 1!143~ pp. 317-325 ; Cicero. Abs.. temperatures,  or in  contact  with reduced Ni alone, both 

. 0KU~'A, T .  See abs. 2501. . 20,000 tons per year. The production of petroleum, oil, . . . . .  col.  37, 1943, p. 6184. of these gases a re  produced.  
and inbricantsdirect ly or indirect ly from coal or brown 2527. 0L-~Za, F. [Reduction of I r0n Oxides by: Carbon Kinetic method developed by 0hne r  (abs, 2528) i s  2533 0a-~[ ~ n Y  "w. R. 0i l  From Coal. ,Tour. Inst .  
coal by the Ber~us  hydrogenat ion process, the Fischer- l~Ionoxide in the Presence of Certain Na tu ra l  Ira- applied. : : . : : : F~el,: Q:ol: 7, '1933, pp.: 71-70 ; Chem. Abs., vet. 2S. 
TroPSCh synthesis; or analogous processes also is pro- pm.ities.] compt, rend., col. 206, 1938, pp: 353-355; 2530a O~n.u K. Effect of a n  Electric Field oa the  1934, p. 3873. 

. hibited except, ten~porarily, to the extent i n s e p a r a b l e .  Chem. Abe. v01. 32, 1938, p. 2447. :: 'tained from the production 0f hydrocarbon waxes for  thereon- Although C 0 i s  unstable a t  20°-l,00O°, the Velocity '~!~! Synthesis of Hydrocarbons. I. Effect of V , ~ ,  e. Review of the product ion of oil f rom c0al by :  (1) ~:~i~: II. EffeCt of Various Beact ion Temperatures.  Jour,  S t ra ight  disti l lation over a wide range of tempera tures ;  
Soc. Chem~ Iud. (.Tapan), col. 47, 1944 pp. 641-643, (_) d i r e c t  hydrogena t ion ;  (3) the distillation of coal detergents.Ufacture of synthetiCproductionfatty:acidSof syntheticf°r waxesthe productiOnis to cease°f : sence°f the ofreacti°na catalyst.2CO= CO'~-i-CIn the presenceiS very smaller Fe=o~in theaboveab- ::i " 643-644; Cbem. Abs:, col. 46, 1952, p. 7,032. a n d  the couversion of the  ~ coke into:water  ga s which is, 

by  December 31, 1949, and the 2 Fischer-Tropsch plants  350 °, i t  occurs rapidly either alone or accompanied b y  
engaged in this are  to be  removed Or destroyed a t  t lmt : reduction of the Fe=O,, the Velocity being proport ional  to : L SyntheSis was  performed with a Co-kieselguhr in turn ,  converted to  oi ls .  

. . . .  " time. A l l  other Fischer-TroPSCh: p lan t s  a r e  to be  re- : t h e  nmss of the  catalyst .  Fe  alone, acts :similarly; . ~  cstalyst,incrensed wi th : increas ing=v01tage . -The  mean-molecnlar  w e i g h t  of Thethe I0ilvalue°b" .2534"Oil 0n.~[AXDY,From: BritishAV" :It.,Coal..~.~nTrans.Bm~S,inst. 'T" Pr°ducti°nMarine Eng,°f 
moved or destroyed immediately, as are all B e r g i n s  Similar experiments with Fe.-0~, conta in ing  a l,host !~(! was indepeedent of the ~ v01tnge Up to 6,000: volts b u t :  : col: 45, 1933, pp. 239-~254;~:Petro! • T~mes, ~1 .  30,  
plants except tha t  a t  Wesse]ing, which is to be retained p h a t ~  or aluminate show t h a t  P_-0# and AhO~ ::hinder ~ 
for  refining na tura l  petroleum, Ior  hydrogenat ing beavv the catalytic action of the Fe (or Fe.~0~). . I:~ : decreased .at &000 volts. HCHO ~fermation increased . . :1933, pp.' 551-55~ 579-581, 607-603 ; Collmry ~ u a r u ,  

: i ...... ~ d u e ~  ~ o ~ u c h  refin!ng,: an  d fO r the synthesi s o ~ : .  2528. [Reduction Of i ron  Oxides in the P res -  i with increasing voltage.  The ra t io  o f C O r e a c t e d  to  co l .  147 1933, pp,  749-751; Chem. Abs., col. 23, 1934, 
• ' : : . . . .  ence o f  Foreign Substances.] Rev~ m~t., col. 33,.  :::;~iilll : ' ~  t h a t  of H~ihcreases  with hwreasing voltage. II. The :p. 620. :.~:]~'~ . mean moIecular weight  decreased :with rising: temper- Qnaiitv of oils f rom coal is discussed wi th  reference 

2524. ~ .  Company Formed in South Africa to 1941, pp. 129-134~ Chem:.Abs., col. 86, 1942, p. 6931. "~ ature T h e I  value of: the oil was indepe ~dent oLthe  . to price "competition wi th  petroleum', The  production . 
Make  Petrol From Coal. Vol. 49, No. 26, 1950, p. 46 .  Reduction of Fe  compounds was  studied by photo- . ~  temperature. H C H 0  formation increased with tern- of oil f rom coal i s  considered under : the  headingn (1) 

: South African Coal, 0 i l  & Gas Corp. has been formed graphically recording pressure  drop of a constant  col- ~ perature., distillation With var ia t ion  in temperature ,  (2) hydro= 
: i n  ~Pretoria t o  synthesize l iqu id  pdtroleum products ume of  a reducing gas, a f t e r  adsorpt ion of H=O and  C0~ 

' f rom coa l  Erection of the plant ,  including O:  m a u u :  formed dur ing  the reaction: The. p0wdereff sample was ~ i :  . . . . .  ~ . . . .  0 ' N ~ , r W , ~ e  ,~E: ~h~ec i991abs" . . . . .  44. . . genatiOn;coke intoandwater(3) gas,distillati°nwhich by°f cOalcatalyticand conversiOnreactions is°f 
- facture~ gasification; synthesis,  oil-treatment" units,-- reduced in a fused Si0~ chamber  in' a resistance fur- . .  : OPx~z,. ~ .  . . . . . .  . . . .  : .- :.: " ' .  converted ' i n t 0  a wide range O f  PrOducts. Compares 

boiler houses -and other:units,  will  be thrown open to" once,, regulated by an  aux i l i a ry  nichrome-wound fur-. ~ i  " 0~m~z,~, M: .Sco abs .  888, 3122, 327~a, 3850, fuel:0il and coal-uil mixtures. : Discusses Cunard Pr0C- 
: ::. pr ivate  contractors '  bids. The Government  b a s  guar7 nacei Reduction o f  Fe=O~ with  H= begins a round  35 -^ , 3653 3654, 3655, 3688a, 3685b, 3658, ess Of using finely divided coal. suspended in oil. : :  : 

, : unteed u p  to ,q3 000 000  ($36,4001000). M o r e  than  : - a n d  c0ntinues until pure F e  is  formed, wi thout  int b ,  3 6 5 6 c !  : : : " " " : 0 R O C H E 0 1 D .  I . .  ~co abs. 2 1 6 9 . .  . 
. . . . :  ~20,000,000 IS expected to be needed. The c0al to b e :  mediate format ion of Fee..  Fo r  an oxide Simply dr  z¢; M:, ~ D  S0nn0EnER, ~V~ C: Hydrof~r- 2535 UnsuNg, B " [Utilization" of Synthet ic  Ammoni a 

fromUSed theiS thatplantfrOmis notthelikelyVredef°rtfor 3 district. Production a t  300 °, reduct ion  begins a t 2 4 0  ° ; : for  an  oxide t2 ~ o ~  P~rI°~SS~nS." .HrI~.i~.~a~i~°S'Y~hes~° ~ Pla~in::~P~a°~nd~'c~ ~ ~l~tha~l" ] 3 C k ~ ; ~  e is~h 
yr .  ; ini t ial  Output will has  been calcined a t  1,300 °, a t  least  400 ° is requir  ~ n i !  r t 

: . ; .  - include abou t 1,000 000 bb !. o f  gasaline per y r . .  : In the first  case, Fe~0, is formed a t  300 ° ; in the  sec0 , . " ' 
' 1 2525~ ~ . : ~  Reflhery: to Be Rebuil t  VoL 49 NO 28 no Fe~O, is formed.  The decomposition Of GO in : ;2 chap .  IX. pp. 555-595 . . . .  Abs ,  1949, B I, p. 199. 

Details  Of the p repa ra t ion  of the  reaction-gas mix tu re  1951, p. 69." • ; ~ : '  presence of different Fe  compounds Was studied:to .... : .  - ~ 
~ - ~  ~. - . _ _ ^ termine catalytic reactions If any  Nodec0mpos i t  'T~A. -Report '  0~ :Visit  to 0 i l T a r g e t s  in ~andofthenecessaryadaptationoftheNH~plantequip" 
~ e c o n ~ r u c u o n  anu expanmon into a moaern rennery takes place with CO lower than  45% F o r  grea  and Hanover  Areas.  N a t .  Petrol: News; ment  to the synthesis  of M e 0 H .  ;The method of prep- 

= o f  the  warrdamaged facilities of Ruhrchemie A.-G. a t  C O  Concentrations t han  55%, catalysis  is very p 45, R, p p .  926, 928, 980; TIIC kept :^3;  a ra t ion  of the gas  "mi~_ re dependson  t h e ~ r o c e ~ : n  
. . . .  i 0berhausen-Helten has been approved. The new plant  - .-v~:III-16, 1945, 23 pp ;  TOM Reet ± ~ ;  operation io r  mak ing  i~l:t~ ix m e  ~ . . . . . . . . .  . will  be built  around existing dist i l lat ion and cracking : '  nounced, Fe~0~, Fe~0, and  cementite have no eataly effecton the decompesiti0n of C O .  NO FeO is-produ~ . i  :ii . _ . : .wa te r  gas~ this  need b e  only i)artiY converted to elimo 

units,~ and a .reformer will be added for  improving by CO reduction.  Catalysis  of CG. decompo_sition w '~ the  Oxo roeess was  vir tual ly  completed ~inata S as H ~ S .  The  r equf red  CO: H2 ra t i  o can  b e  
motor-fuel quality. T h e  completed p lan t  will be able about 20 meta l s  and  oxides was  Sthdied. "Cu, Pb, ~ ~r.TropschPnstaliation a t  Hci ton when the  a t ta ined  by regula t ing  thes team.  A smal l  amount  of 

~ . t o ; p r o c e s s  about 5 000 bbl per  day ,  with ~ ' e rack ing  and.  Sn Oxides' are  reduced quant i ta t ively;  oxides This  p lant  was  to t rea t  C=--C~, ole.flns, con- ~:resldual CO~ helps to  p romote the  synthesis  Of MeOH, ~'i 
' empacity of about 2,000bbl K o c h  Engtileering. C0~ of ~ :V~ and Mo only par t ly  even~at 1000~; AhOz and  Cr i first to aldehydes by passing taem, ~o- thus  econ0mizing in  wa te r  for  washing the  gas mixture,  i . . . .  . . a is .Wichita, Karts. is to'build the cracking  plant~ An0ther . ~ a reunaf fec ted .  O n l y  oxides of Fe, Co, And N i  sho~ s . f rce water 'c0ntaining~ 39 par t s  o f  CO.  T h e  w a t e r - m a y  c o n t a i n  0.6-0~7 ec.  CO_- per m. Th 

project  is the new plant  of about  2,000 bbl. per day pronounced drop in gas pressure and  a heavy C depos of H,  0vet the Ordinary l~ischer-Tr0Psch ~o.ffers anadvan taga~over  the requireneon~ent~ gff ~e~rasS~ne~ 
"capaci ty  to be erected a t  l~Iuelheim on R u h r  by only these a re  decomposition catalysts  Expertme] 

we eeenducteO to show the re, atio  between ca lY tomperat.re the stage being  thes  O clo  or dn , " atm. the temperatures  being ~eacbes auou~ .~ ,~ - /o  .~ ~-~ ~ - ~ . ~  ~ ~, " 
• , .-.. .... gr p. " . properties and :magnetism of metals The cataly~ ~ . . . . . . . . .  .ssure laO. - ' -~,~o q~ ~rocesS al gas must be freed from IW~ and OHm, p~erably by . 
o£a shut-down shaleml retorting plant at Ballngen in ..... r : , " ' i~:i ili!~-, eonrrouectoy means oz s~eam pro ......... ~-- - Wuert tember-  --"' ~- ~ . . . . . . . . . . .  effect is be ~eved to be connected :w~th surface  absorl> ~,~, was! intermittent,  each cyc le  taking:  20 rain. :The . : ~racttonatton in  t he  I~H~ p l a n t  Tl~i's i nvo lv~  the  con.: 

• ~ ~,~ u~ u ~ u .  ~ a s  pianneu ~o auu pus- tion which den~nds on th~ r -din~ , e  ~ , , ~ r e  of '~~'  . " slbly another  2 000 bbl per  d a y  canacltv as well an . ~ , ~ . ~ -  _ .  . ~ .  - . . . . . . . . . . . . .  ~.~:! ~. Fischer-Tropsch cata lys t  consisted of 1OO par ts  c o ;  5 ,  :: sumption of about  0.25 kw.-hr..per ~g. o f  Men, t ,  nus  ~ 
• : .  cra~king u n i ~  " - ~ - -? :  : cam~ys~ par~cles.  "xne vemelcy of catalysis by  Fe ~ _ - ~ !  ',~: Th;  8, Mg; and  180-°00 kieselguhr A suggested F e  Can ' be avotded i f  O~, which 'is a lways  available in an  

:' 2-~a' : . ~ ~ . :~  . . ,  . . . : .  . - e r e a s e s u p m v ~ v .  I t  appears  t h a t  the reduced Fe  is m ~r~! ~i~ catalyst  was  to consist of 100 pa r t s  "Fe" o5 -4  Cu; 10, :: :NH~ plant,  i s u s e d  f o r  the prodt/ctl0n Of wa te r  gas  
' - ' u i t r a t e s  --(aboUt 0.5 ~fi. O~ is  requi red 'per  kg. of  MeOH).  F o r  . . . .  :~. ~--~. ~ynmeszs rmn~  m ~zrma.: Vol: 49, :~o.. a state o f  very fine division and .  a t  580* these par- .%~ ~C.¢ llme; and  i5,  Kieselguhr;  i t  was  made  f rom . 

i ~ . ~  dehydes af ter  d i S - p r e s s u r e s  of 2.5-25 aim., steel pipes m u s t  be  l~a t :d  ~-: by precipi tat ion:with C0'~ The at' : :i. ' : : . . -  : \ : ~ ,  ,v~, ,  pp. ,~- . . . .  : ticl ~ agglomerate;  this incl 'ease ,  the radius  O f Curia- '~ : : ' :::: : : -  " " i  
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( aga ins t  corrosion by  C0)  wi th  Zn and  other  surfuces 
wi th  Sn;  6% Cr-V-~fo or  Cr-Ni steel should be used 
when  higher  pressures  a re  applied. 
2538. 0 s n o ~ ,  R. ~ Adsorption o f  Low-Boiling Hy-  

drocarbons by Act iva ted  C a r b o n .  F I A T  Tech. Bull. 
T-34, May I ,  1947, 2 pp. 
Carboraffin, which  is made  f rom sawdust ,  act ivated 

by  ZnCh, and powdered,  is  i of the  severa l  active car-  
bons mentioned in F I A T  Final  Repor t  863, and manu-  
fac tu red  by the I .  G. Farbenindustr ie ,  Leverkusen.  I t  
is  said to have  good adsorptive capacit ies for  low boil- 
ing  hydrocarbons. A carbon based npon t h e  Carbo- 
raffia type wi th  s imilar  adsorption isotherms has now 
been developed into an act ive carbon capable of being 
fiuidized and used in a continuous udsorption process. 
T h e  exact  method o f  manufac tu re  b u s  not  been dis-  
closed. On an  industr ia l  scale, the re  have  been no  
developments on the  preparat ion of  act ive  carbons t ha t  
s h o w  selectivity fo r  chemical types  of hydrocarbons,  
al though On a l abo ra to ry  scale w h e r e  t h e  t ime. fac t0r  

High pur i ty  of  the  residual  ga s  f rom the  Fischer.  
Tropsch process is an  impor tan t  f ac to r  in considering 
i ts  use for  ci ty gas,  but  this  is  p a r t l y  balanced by its 
higb content  of  iner ts ,  e~peclally CO-- and high specific: 

g r a v i t y .  This  gas  m a y  be conver ted  into city gas  by • 
washing  out CO~, praferablv  wi th  a solution conta in ing .  
a mix tu re  of  K and  Na carbonate  or  by detoxification 
( removal  of CO) before removing  CO... I n  ei ther case 

t h e  density and ine r t  content  wiR be reduced to per- 
missible limits,  and  a mix tu re  of  t r e a t ed  and untreated 
gas m a y  be used, wi th  or wi thout  o ther  normal  manu- : 
fac tured  gases.  The  c o m b i n a t i o n - o f  syn thes i s -gas - :  
manufac tu re  with the use of  the  res idual  gas wOuld 
seem to be favorable  for . la rge  gas  works  in Germany. 
2541. 0sT~mu~r~L y. R., ~xo D z c E l ~ s ,  G. Prednc- 

tion of  Organic Componnds F r o m  Coke-0ven 0as. 
Gas Jour.,  sol. 201,1933, pp .  202--_°06; Gas World, sol. !i,i 
98, NO. 2531, eoking see.. 1933, pp. 14-17; Chem. 
Abs., sol. 27, 1933, p. 1730. 
Commercial  methods for  producing M e 0 H  and the ,,~ 

is not  essential, some work  has been done. I t  is almost  h igher  alcohols f rom ' the  const i tuents  Of coke-oven gas. i:i~ 
cer ta in  tha t  the  presence  of me ta l s  does not  increase 254~. OSTWAnn, W. [snythet ic  Fuels.]  t~Iotorwagen, ~:~ 
the  selectivity of a given act ivated carbon for  a partic- : sol. 28, 1925, pp. 565-567. : :  

u i a r  t y p e  o f  hydrocarbon.  P r e s e n t s  some Of t h e  Bergius and Badiselle p r o c e s s e s .  : ::::~ 
developedPhysical propertieSby the  Lurgiandco.C°nstants of  act ive carbons 2 5 4 3 : - - - - - - .  Motor Fuels  F r o m  Cheap ]~Iaterials. 011 !~i 

Gas .Tour., v0L 24, Ne. 38, 1926, p. 136; Chem. Abs., :;= 2537 - r - - - - - - . .  Extract ion Of F a t t y  Acids From Di lu te  sol. 20; 1926, p. 2572. , ;~:: 
: ' Aqueous Solutions F r o m  the  F ischer  Process :FI:4.T b Discussion of  the pr0ducti0n of  synthet ic  motor fuei.~ ..~ 

Tech. Bull. T-35, M a y  1, 1947, 1 p. y the l~Httasch, Fischer.  Zelinsky, and BerDus  prec- ~:~: 
Hoesch  Benzin p lan t  a t  Dor tmund  bus been recur-  esses. A synthet ic  fuel containing Fe  carbonyl as  an ~:~. 

e r i n g  the oxygenated products in the  w a t e r  layer  con- ant idet0nat ing coml)onent i s  no t  as  'poisonous  a s  ~'~;~ 
densed from the Fischer-Tropsch process.  This  p lan t  :: Pb(~.H~), ,  h u t  w h e n  Used in engines~ i t  canses:::the ~':~ 
operated a t  medium pressure (7 at tar)  with the Co valves  to become incrusted quickly. - '  

- ca ta lys t  a t  200 ° end treated about  150 m / : 0 f  the t'on 2544 [Inflaenee:0f German  Gasoline Cbemis:  ::~'i 
dsnsationH-~Oper~daY: ThdsOlu~i0n 1st made  a l k a l i n e  t r y  Upon &merican ]Refinery Tecbnolo~.-.] Kra f t s . : i !~  
t o p r e v e n t  corrosion, was  distilled to give an  approxi- tuff, v01. 16, 1940 pp. 27i-_o73; Chem Abs. :sol 35 ~ 
mute ly  30% alcohol solution in the  overhead ; tbe alco- 1941, p: 8268. .  ' ' ' 
~ols r a ~ e  f~om ethyl to oct.~l, The  eth).~ prop.~l, a n d  : Presen t developments  are  t r aced  to I.  "G. Fa rben in -~ .  
but~'l alcohol s ~ ere separated and t!m hi~her ale~bols :dustrm A.-G, high-pressnre hydrogenat ion  and Fischer ; ~  
were  sold to the  ]a.cquer t rade  , T h e  bottoms ef. ith e low-pressure synthes is .  Shows . schemat ic  tnterrela- :~ distillation were  acidified ~ ~th H .~0, to a pH of o and . . . . . . .  . 
the free f a t t y  acids, corresponding to about  0.4% of  the nuns or  me  varmus processes. 
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P~.CE, B.  Si See abs. 8i0.  
~ 7 .  PACF~ 3"., AND TAYI.0U, H . S .  Velocities Of Adsorp-  

tion of Hydrogen  and Deu te r ium on Hydrogena t ion  
Catalysts.  Jour .  Chem. Phys. ,  sol. 2, 1934, pp.  578-  
580; Chem. _&bs., sol. 28, 1934, p. 6606. 
Velocities o£ adsorption o£ H'~ and of ~ a r e  ident i-  

cal on Cr~0~, Zn0-Cr~O~ and ~ i  supported on kieselguhr,  
at  110 °, 132% and 184 °. Th i s  process is, therefore ,  
independent of  the  difference in zero-point energies,  of  
the ra te  a t  which the gas molecules s tr ike the  surface ,  
and  of an  act ivated migrat ion.  

PAO~ECO, J.R. See abs. 2137, 2917. 
~8. PAD0VA.~'I, C. [Progress  in Production and  syn-  

thesis of  Fuels.]  G lum.  cLAm. ind. applicata,  vol .  7, 
19o_5, pp. 202-210 ; Chem. Abs., sol. 20, 1926, p. 3225. 

T01dics considered a re  : Benzine f rom pet ro leum,  
benzine f rom sources  o ther  t i tan petroleum, l ight  oils 
from solid fuels ,  indirect  hydrogenat ie  n of C, fluifiifica- 
t.ion of c by var ious  chemical  processes, liquid fuels  
f rem vegetable  substances,  synthet ic  petroleum. 
2549. - - .  Direct  and  Ind i rec t  Use ef  Methat~e as 

Motor Fuel .  Proe~ W o r l d  Petrol .  Cong., sol. 2, 1933, 
pp. 795-798; Bri t ish Chem.  Abs., 1934, B , p .  996. 
Possibility of using compressed  CH~ as moto r  fuel,  

o r : o f  convert ing i t  into liquid fuel,  for example ,  by 
direct the rmui  t r ea tmen t  o r  by conversion into u mix-  
ture of C0 and H:, wh ich  would  then serve  as  the  
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kw.-hr.  The  economy of the  process is discussed, pa r -  
ticularly as regards the supplies of CH,. With the ex- 
istence of larger amounts of CH~, the MeOH process 
would offer the best solution. It is possthle also thut 
the benzine synthesis would be economically successfuL 
The chemical  convers ion of  CH,  is a t  p re sen t  m a d e  
difficult by  the  r e l a t ive ly  sma l l  amoun t s  avai lable ,  t he  
unce r t a in ty  of  the  a m o u n t  of  reserves,  a n d  t h e  p re sen t  
necessity Of m a k i n g  quick use of  the  uvuilable supplies 
and, i f  necessary ,  mov ing  the  p lants  f rom one place to 
another .  
2 5 5 2 . - - .  [E~-aluation of  I t a l i an  Solid Fuels.]  

Chim. ind. ngr.  biol., s o l  18, 1942, pp. 79-84 ; Chem. : 
Z~ntralb. ,  1942, I I ,  p. St9 ; Chem. Abs., sol. 37, 194-3, 
p .  5218. 
Coal fields in I t a l y  a r e  usual ly  small ,  w i d e l y  sepa- 

ra ted,  and  o f  low value.  An endeavor  has  been m a d e  
to use t h e p o 0 r e r  coals f e r  local chemical  indus t ry  ~n 
special fu rnaces  or  gas  producers .  Low- tempera tu re  
carbouizat fen has  rep laced  d i rec t  combustion w h e n  t a r  
yields a n d  cokep repe r t i e s  a r e  sa t is factory .  Vohen the  
semicoke is unsa t i s fac tory ,  the  foa l ' i s  gasified in pro- 
ducers,  wi th  t a r  recovery.  :k special demand  ha s  been 
noted fo r  producers  t h a t  g ive  a mix tu re  of CO a n d H =  
suitable fo r  synthesis.  T h e r e  is a g rea t  need fo r  t h e  
erect ion of  F ischer  p lan t s  us ing  I t a l i an  b rown  coal. 
• - - .  See  abs. 2106. 
2553. PADOVA~I, C., A.wD:BAY.&N, S. [Reduct i0n o f  

r a w  ma te r i a l  for  the  synthes is  of alcohols or  l i g h t  Fe r r i c  Oxide ~Vith Mixtures  of  Carbon Monoxide 
hydrocarbons is d i s cus sed  wi th  par t icular  r e f e r e n c e  • and Hydrogen . ]  Ann. chim. applicata,  sol.  24, 1934, 
to-condit ions ' in  I t a l y :  ' ' : :: ! : "  : . . -  pp: 994-409 ; Cbem. Abs., sol. 29; 1935, p .  419. " 
2~50.---'-'-'-'-'-'-'-'~--. [ T r e a t m e n t  of Combustile Gases.]  Inf luence ef  ~ime of c o n t a c t  on t h e  redac t ion  e f .  

• r~.~ , ,~  . . . .  -Z -,'dl 58~1934 ~ n ° - 7 " - C h a l e u r  e~ Fe~O~ m a d e  f rom calcined s ide r i t e ,  b y : a  m i x t u r e  o f  
~nd.~'vo~:"l~8~ ~934"pp 461--468] C~em. Abs., so l .  28 . CO und H:,  in  t im s a m e  proper t ions  a s  in w a t e r  gas, 
:1934, p:: 3872 :: . : " : i ' ' . has  been studied.  A phase  of complete combustion was  
Lecture  rev iewing  experiments,  on the convers ion of  noted, wh ich  is independent  of the  velocity, or  t i m e e f  : .  

CO C0: a n d  H-  to CH, By the  use of p ressu res  contact,  wi th in  the  l imits  u sed  ( t empera tu re  950°) .  
aro'und 10 . a t m  : t e m p e r a t u r e  below 400 ~ yie ids  of and which  ends abrupt ly  w h e n  a defini te  percentage  
85-90% in the  ~eaction C 0 + 3  H.=CH~+~t -O e a n b o  : (448)  Of t h e  avai lable  O: f rom the  F~O~ is c0nsumed 

tota l  p r imary  synthesis  p r o d u c t  we re  extracted w i t h  2545. OrA N W a t e r  Gas b v  the  React ion Of Methane ! obtained by the  rise of  a complex (Ni-containing) eat-  2554. PADOVA~I,I C ,  A~v FP.A~CHm~rI, P.  []Reactions of 
: n a p h t h a .  About 200% n a p h t h a  based on the  wa t e r  and Carbon Dioxide. L C'atalYsts. Jour ;  Soc. Chem. ~ i ~ a lyzer  res i s t an t  to the  effects of normal  i n d u s t r i a l  . l~Iethane Wi th  Mixtures  of S team and Carbon Diox- 

:gas. CO.- is fo rmed  in a" side r eac t ion  ; no  C is  s epa  . . . .  i d e . ]  I n s t .  I nd  Cbem Fuels ,  Polytechuienm l~iilan, 
i : :  acids.:•was circulated.The recoveredThis extractedacids, amounting°nlY the  C~toandabo~thigherl !rid.sol. 43,(Japan1949, )'pv01"194,t<45' 1942, pp. 284-290; Chem. Abs., :~.:~-~ i!~!/ ~* ratedtare 0f°Ut'nontoxic'The proceSSgas ofiShighimp°rtantheatingf°rvaluethe munufaC-from .in- ' = v0L1835;4,p. 1932-33.1229. ~ . p p .  173-191.; Chem~ ~ .  . Abs.~ )-ol. 29,:-. i 

. ton per  day, found use to:boring:oil;  Degussa  de,e l  . . . .  ii Equivalent  m i x t u r e  o f  CH," and C0.~ under  atmos- i ferior fuels', i loss in t he  reac t ien  of Some 25% . o f  ~ = l~Iixtures of  CH,, C0. - , .and H20 are  passed  over  N i  
oped a method  o f  extract ing lower  f a t t y  a c i d s : f r 0 m  pheric pressure Was passed through a l ayer  of catalyst  :~:~ "the total  hea t ing  v a l u e  Can h e  par t ly  recovered.  Re= 'cata lysts ,  wi th  0r  w i t h o u t  Cu 0r  i h 0 ~  a t  t empera tu re s  : 
d i lute s01ut!ons us ing  ethyl acetate:  . a t  700°-800 ° to:obtain CO and H.-. Cata lys ts  c0mpo~ed - ~ | ~  " views application o f  r everse  react ion at 'S00°-900% ~ f r o m  650Q to 1,200°, and  pr incipal ly  a t  850°. T h e  C O "  

. . . .  . . . .  2538~ 0SnOnXE T AI Coal-Gasificati0n'Uuit Completed '~ "~ o f  Ni and var ious  oxides and Carriers in  different ratio 
: ...... : - a t  Missouri Gas-Synthesis Plant Southern Power ~ ~ e ~  ~ n ~ d ~ . ~ ,  amon~ those tried, 1 confining ~i : : ~  ~ 1 .  . [Conv~si0n of ~ethane:znto ~i~uid and H.-formed ure measured: The ~esuits o b t a i n e d  

:and ~nd, sol: ~7, ~o. 7 19~9 pp: 7~-73" them ~bs g ,  " ~ r  in the ratio 1 : 1 : 4  gave the best ~ } ~ : !  ' ~ e l s ~  ~r~tsto~, voi. ~S, 19~; pp. S~-3~; Brenn- are compared with those of Fischer and Trops~ (s~e • 
. so l  43 1949, p 6393 ! ' ' " : "' yield of.C0+H.~ a t  700~ with the  ]eas t  format ion of C ~ : ~  staff-Chem, sol. 23, 1942, p. 207 ; Chem. Zentralb. ,  nbS~ 1025), ~and Hawk ,  Golden, Storch and  F i e l d n e r  

: ~ i ~ New plant  for  t h e ~ r ~ d ~ l ~ H ~ n . ~  ~ . '  _ % . on the ca ta iys t  ~ . ~ i :  : ,1942 I I p  971; Chela Abs.,  sol. 37 1943, p '5217:- " ( , c e a b s  1370)~ - :  . . . .  
..... , ......... ~- ~ynmesis gas 0v me: . . . . .  ~ . . . . . . .  ~"~ " :~': ' ' " " Hae 2555. " . ~ [Incomplete oxidation of Methane With : st.eam and0~  gasification of powdered coal i s  described 2546; ~ "  W a t e r  Gas  by the React ion Of Methane ~ i : ~ : .  Gas mix tu re  from. the  ca ta i  y t i ccon .~e~ronof  C~_~. v ~ . r, . ~ . . . . . .  n~^. . ,  Chim incl. a ~ l i c a t a  s o l  

nrleny. This gas will be Washed and cooled and then : : and Carbon Dioxide. II. 1~leth0ds of Preveuting car- ~|~.~corolng to the equauon : ~ .~,-rv--~.~ V ~  _~-~:.~ :: ~xygen ~,~-~£~ ~ . ~ :  ~k~ v.~%e ~_~ ~: 
: ..passed through electrical  nrecinitator~ ~ ,  ~ , ~  . u .~  bun Format ion  on the C a t a l y s t  3 ,n~  .~,, ~.h~m ~ ] [ . ~ . ~ L  is directly suitable fo r  r~e synmesm:oz nyar0car - :  l o ,  ~uoo, p p .  ~ - ~ o - ;  , ~ , : ~  . . . . .  . . . ~ - . -~ ,  . . . . .  , ~.. 

: : : .before beang compressed and ~urifled - :- . . . . .  Ind  ( J apan  ~ vol 45 1942 ~ o$4-~o~n ~ . ~ m  ~h~ ~ , ~ U , J ~ b o n s  by the  F~scher-Tropsch process or  for  l~IeOH the  - .853.  . . . . . .  . . . . . .  
' - : "'~:-~" Osm~c~ T "~ ~g~ .~o ~ n ~  - ~ o ~  ' / .: ' SoL 43, 1949, p 19~4: . ~ ~ • , ~ % : ~ , ~ t t e r  of  which only is of  in te res t  to I t a ly  a t  t h e E e s e n ~  :Reactmn" CH,+~0 . -~COW2H~-+$  cal. m i n f l u e n c ~  
.' :: . ~  i ,  '. : ~ " ~ ' ~ ' ' : - - '  . . . . .  :: ~ , , ~ , , ~  x.~,~ ~ ;  ~ -  _ : : -  ~ : 2 ~ U m e .  :Themaindlfficultiesinme±ststageoz~,con-:: ma~kedly  b y  the. presence of  ca ta lys ts  suen a s  x~i xor 

: : -  ~25~9. OsHr~A,  Y. :High-Pressure Chemical  Indust r ies"  : 0 n ~ v b ' ~ e l ~ e ~ , ~ ' ~  °~?~ca~ 'ys~s~can2e  pre~e."ted n ° ~ : ~ ! ' ~ s i o n  a re  the  lack Of sui table  mechanical ly and  ther-  :~: exan lp le ,  a ~  8~0°-950~ : w i th  a space  ve loc i ty  of  500/  
: ::~- : ;~m .Japan: :  :Trans. W o r H  P o w e r  Conf. ' C h e m  E n g  in~th~reacti'onTtem-~,~","~Y~S.~ u~ ~Y Iol  e ~ v a ~ , ~ . ~ . m a l l y  res i s t an t  catalysts ,  the  problem of t e m p e r a t u r e , -  v i r tha l ]y  equi l ibr ium e0ndit ions were  o b t a i n e d .  At:  " 

' : :-' ~ong. ,~lP~ 1 0 p p  ~ Chem. Ab§ s o l 3 1  i937, 'p 3167 ~c} addin - ~ ' ~ * -  X: -~ ' ' - '~ :  ~"~ ~"~zng- ~xcess ~ ' ~ 2 " ~ ' ~ ! ~  ~egula t ion  and the  avoidance  ° f  side reac t i°ns '  par t ic"  9~0 ~ less t h a n  1% CH, r e m a i n e d i n  the  reac t ion  prod- 
- . :- " " " " ' , - "' " ' -. " • : ~ ~. s ~ ,  ~v m e  f e n c i n g  gas. '±'nus when ~ o T o : " ~ t ~ U l a r l . . ~  ;/:^ ~.~ohoatin~of tl~e ~ases T h e  process  as  " : '  . . . . .  ac  • a s  we l l  a s  f r o m  " . - :Development.  and  present  s ta tus  o f  th_o ~,c "ntb~Ho___ eXCesS CO~ is used . . . . . .  wi th  t-b~ ~C~, ~ . . . .  H '~  . . r ^ . ~  , . ~ . ~ :  .~'.~.. . a , -  ~ =  ~ ,~  ~ ~. ° " " n " uct. C H ,  f rom petroleum . . . . . . . .  er  king, " 

. " M e 0 H a n d h r H ,  a n d c o m ~ r e s s e d ~ a s i n d u ~ t H ~ ' ~  ~ : j  : s m o o t h l v a t  a ~ o  w ~ h ,  ;,77,..-" ; ~ : ' ° " . ~ " . ~ " . ~  . ~ . . ~ _ : . , . ~ d e v e l o p e d ,  comprmes, m add i tmn  to the  p r e p a r a t m  " i l l u m i n a t i n g  gas, was  used. Wi th  reduced c0s t  of  (A, :- 
cussed briefly wi th  SpeciaEemphasts o n p l a n t c a u a c ~ , "  . :  anY~ oth 'er-adm~ix~'r~." S]mT~eSmregesn~tcat~yst~tla~°:~:~.,~/~of the catalyst ,  the specia ! condi~oas  essential  f o r  the the above reac t ion  may.become of in teres t  in p repa r ing  

- : economics and r e g u l a t o r y m e a s u r e s  ~ , ~ r. ', .: wi th :a  ~ a s h a v i ~  .~n~. : ~  ~ ~h~o~ ^ . ~ , ' ~  y ~ , ~ , ~ ' o " _ . . ~ ] ~ , P r e h e a t i n g  of the ' r eac t ion  gases  De,ore mezr  en t r ance  . ~ NH~ a n d  alcohols.- : - " 
, . , ~ • ~. ~ ~o - ~ o  --...~. ~ . . . . . .  , ~  a~ ~vu ~-?,~ ' ~ i n t o  ' the.  react ion zone,: t h e  maximum, t e m p e r a t u r e  :: - . . . . .  " . . 

2~.49. O S . T ~ E m ~  L.  [Use of . the Res idual  Gas F r o m  10% H~.0 a t  80.0. By adding H.~O the  amount  of CH, ~ ! ~ - a b  . . . . . . . . . . . . . .  ~ m ~  ,~ • v is  abou t  500 m "  2558. - - . .  [i~lethan.? SYp. t h e s z s F r o m  a M ~ t u r e  of 
: . ": :~'me' F iecher-Tr0psch Gasoline-Synthesis Process a~ : uecomposea is zncreased , - ~ 0 e ~ ' , ~  ~u" "~ - ~  ~ ' : : T , : ~ : , ' J ' * ~ , ~ ° m t y  ~ ,,~ • Of Carbon  Monoxtae anax*yurogen . l  ~ c q u a  e ~as ,  SOL 

: " ~ ' : :Cz tyGas ]  GaS h .  Wasserfach sol 81 1938 ~n ~ . ' Orro  K V gesaBs  1206 • : ~ . " ~ o . w  . . . .  i" . . . . . . . . . .  - -~ '~  ~ - ~  ^~-+~-~d 2 4  193o pp. 5 , -61 ;  Chem. Zentra lb . ,1936 I , p .  478. 
: .;574:,u,. Br i~sh  C h e m . : ~ b s . , o . . .  -~vo ., 1938, B, p. 2 4 3 ;  Chem. Abs., O ~ s ,  K . :  8es  abs. 2740; " ~ l : ~ w l t h  a c0nsumution of  0.493 m 2  of 0:  and 0.9 kw.-hr , ,  Synthesis  of  CH, unde r  abou t  10--12. a t m .  p ressure  

: . , .  : ,  ~, p. 81-6: . • ' - . . . . .  . OwEns, M . L .  ~ee abs. 2094. ' : - ~ . ~ ; ~ C o r r e s p o n d i n g  to  the  u s e  of  2.85 m. '  of  synthes is  ^gas,^ ,~fr°m . . . .  a,~^.synthetic~,mixture,..^~ ~,.~°f CO~+~andruH-..,~ ~,,~(0btaine d+ar.,~a,...by " 
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tures)  can be a t ta ined up to about  909~ a t  330 ° over  
a Ni  ca ta lys t  deposited on kieselguhr  and act ivated 
wi th  A1 and ~AIn a t  a space velocity of  1,040 and almost  
complete a t  lower  space velocity. By using i l luminat-  
ing gas  to which  H~ had  been added, poisoning of the 
cata lys t  g radual ly  took ])lace, but  a f te r  regeneration, 
i t  resumed operat ion so tha t  finally 27% of the  CO 
was  converted into CH~. A par t ia l  substitution of the 
Nl by a na tu r a l  s ideri te  gave good resul ts  with the 
i l luminat ing gas-}H~. With  i l luminat ing gas  alone, 
however,  destruct ion took place through separhtion of 
C. A Ni ca ta lys t  on active C wi th  i l luminat ing gas-}  

gave  good results,  but  wi thout  H~ i t  fai led rapidly. 
High pressures  (85-104 arm.)  caused the  Catalyst to 
fa i l  quickly and promoted the deposition of C, 
2~57. . [Synthesis  of Methane  F r o m  Mixtures 

of  Carbon I~enoxide and  Hydrogen.]  Att i  cong. nazi. 
chim. pura  applicata,  5th Cong,  Rome, 1935, pa r t  
I I ,  1936, pp. 818-$28; Chem. Zentralb.,  1937, I ,  p. 
2307;  Chem. Abs., vo]. 31, 1937, p. "/393. 

: E x p e r i m e n t s  w i t h  var ious  cata lyzers  containing Ni, i 
Mn, k l ,  Fe, a n d M g  all tend to show the superiori ty . 
of Ni as the cata lyzer  base. 

l~eriments also a r e  repor ted  f o r  ca ta lyt ic  tempera tures  ~ ~! 
o f  300 ~, 850 °, 400 ~, 450 ° , and  500 ° wi th  equalized Pro- 
h e a t e r  t empera ture .  T h e  var ia t ion  of  ~ a s  a function : 
of  t e m p e r a t u r e  could be expressed by h = 9 . 3 $ T ~ x  
10-~--~.919T×10-~-}0.09384. Wi th  a H.-O : CO rat io  of .::: 
2, h igh  yields a r e  possible only a t  450°-500 ° . With 
space  velocities of abou t  500 yields of 75-80% can be " 
real ized.  At  350°-400 °, yields of  30-609~ only a r e  Pea- : 
sib]e w i th  space velocities between 300 and  500, and 
a t  300 ° the  reac t ion  velocity is definitely too low. ~ : 
2560. P~uo~:¢x~, C., .~.~o S~L~,  O. [Oxidation of Par-  i:( 

affm.] Rio. combustiblli ,  col. 2, 1948, pp; o.281-244; . 
Fue l  Abs., 1949, No. 2, p. 931 ; Chem. Abs. ,  col. 43 
1949, p. 4000. ' ::: 
Some doubtful  f ac to r s  in this process ha~:e been :(:  

s tudied  and  i m p r o v e m e n t s  and  simplifications applied !:':: 
especial ly in the  separa t ion  of  the  oxidation products. ~-~;: 

commercia l  crystal l ized paraffin, m. p. 50°-52 °, was ::!7 
t aken  as  the  r a w  m a t e r i a h  The  optinlum tempera ture  

!i, of  reac t ion  was  found to lie between 130 ° and 135 °. 
Al though the  react ion is ~ exothermic,  h e a t  had  to be 
appl ied a t  cer ta in  s tages  of  the  react ion to compensate 

- "  . . . . . . .  LIT]~RKTURE ABSTRACTS . . . . .  ~.~O~) . . . .  

' i 
form cur ren t  of  air .  In  var ious  exper iments  600 L of  " de tec ted  a t  450 ° be ing  due  to t h e  f a c t  t ha t  oxidat ion 
a i r  pe r  h n  was  blown through 6,000 gin. of  slack w a x  of  MeOH s tar t s  long  before  t h a t  of  CH,  and  t h a t  
for 1-9 hr.  in t he  presence of  30  gin. Mn stear,  tte as  t o w a r d  500 ° i t  prOceeds a t  a n  increas ingly  ~:apid r a t e .  
catalyst  and a t  t empe ra tu re s  o f  100 °-160 °. A t  differ- I n d u s t r i a l  appl ica t ion can  be conceived only by  u t i l i z ing  
ea t  s tages of oxidat ion (when the  acid numbers  were  in tens ive  circulation to compensa te  t he  l ow  conversion 
20, 40, 60, 80, etc. ) ,  40-gin. portions w e r e  removed and resu l t ing  f rom the  necessar i ly  smal l  O.- content  of  the  
analyzed for  nnsaponiflable, f a t ty  acids, OH acids, and mix tu re .  
nonvolatile soluble acids. F r o m  these  d a t a  and ~rom 2568. P . ~ s ,  A. [1%Ietul Carbonyls . ]  ° L ' I n d u s t r i e  chim-  
yields of nonvolat i le  oxidate  obtained in blank runs, 
interpolation fo rmu la s  were  derived t h a t  could be used 
to calculate the  course of oxidation I0 r  p racuca i  pu - 
imseS and especially to determine the  nmst  favorable 
stage of oxidation. 
~64 .  P.¢an~,n, H.  [Edible  F a t  F r o m  Coal.] Seifen- 

0ie-Fet te-Wachse,  col. 74, 1948, pp. 25-27, 49-52; 
Chem. Abe., col, 42, ~.948, p. 8364. 
Review of pr0duet ion of fa ts  bY the  Fischer-Tropsch 

hydrocarbon synthesis,  Oxidation of  hydrocarbons to 
fa t ty  acids and the i r  separation,  esterificatio n, and 
refining of crude triglycerides.  
2565. : [Distr ibut ion of the F a t t y  Acids Formed 

fo r  hea t  10st by  dispersion: Best  results  we re  obtained i~  by the  Oxidation of  Paraffins in the  FischerrTropech 
:Process.] Fe t t e  u. Seifen, col. 52, 1950. pp. 290-295; 

lque, col. 38, M a y  1951, pp. 12~%-131. 
Reviews preparat iou,  s t ruc tu re ,  and  appl icat ions of  

m e t a l  carbonyls. U n d e r  applicat ions t h e  p romot ion  of  
t he  Oxo react ion b y  carbonylat ion,  t h e  synthesis  of  
s a t u r a t e d  acids f r o m  olefins a n d  f rom olefinlc a c i d s  
f r o m  acetylenes (ca rboxy la t ion) ,  d i rec t  synthes is  of  
alcohols f rom olefins, and d i rec t  synthesi  s of  ac ids  
f r o m  alcohols a re  ment ioned  briefly. 
2569. P ~ ¢ ~ n ,  A. F u e l  Research  Board  : I t s  Objects 

and  Achievements .  Jour .  Ins t .  Fuel ,  c o l  17, 1944, 
!o. 90. ~ : 
Outline of the  w o r k  of  the Coal Survey  a n d  i t s  

v a l u e  to industry  a n d - a  brief  r ev iew of several  r e -  
searches  tha t  h a v e  been car r ied  out  a t  the  Fue l  Re-  
sea rch  Station, inc luding tbe  l]ydrogenation of  coal, 

wi th  a KMn0~ ca ta lys t  (0:2-0.5%). At  the  end . . o f  the t a r ,  creosote, etc. and  hydrocarbon synthes is  by t h e  2558. PAD0VAI~Z, C.~ .U'~D GI0nn,~..~0, L [Production of Chem. Abs., col. 44 ]950, p. 10352. 
process  this  ca ta lys t  had  combined to 80% wi th  Fischer-Tropsch process .  the  wa- Influence Of t h e  degree of oxidatiou On the distribu: ~ .  Gas With  High  Hydrogen  and Low Carbon Monoxide ter-so]uble f a t ty  acids. 1 5 ~  of 0:  mixed wi th  the  a i r  

: Contents by the Action of S team on Carbon.] Acqua used  a s  oxidizing agen t  reduced the "reaction ti0n of the f a t t y  acids  formed in the Fischer-Tropsch 2570. "-------. 0 i l  a n d  Cbemicals F r o m  Coal. In s t .  period e 0as¢ col. 9, 1931, pp .  65-$1 ; Chim. et  ind.. col. 26, f r o m  10-9 hr., the  a m o u n t  of a i r  process was  inves t iga ted  by oxidizlng Samples  of a Fuel ,  War t ime  B u l l ,  June  1944, pp. 16i-163 ~ G a s  required f rom 480-25(> . . . . . .  paraffin f ract ion b.,~ 165°-23-3 ° a t  t empera tm 'es  of 110 °, flour.,  col. 243, 1944, pp. 439, 441,  467-468; Colliery ~ 
: : :1931 p. 1064 '  Chem. Abs., col. 26, 1932, p. 1417: 1., -and the  oxy acids in the f n a l  products f rom 7 to~ 120 °, 130 °, and  140 ° so as  to Yield products  of acid Guard. ,  col. 168. 1944, pp. 409--£12, 44r_,-447 ; Cheau. 

:Theoretical]yi ti~e react ion Of the product ion  Of :H.- . 4 % .  A/  and  oxidized .4.1 were  found to be the  bsst.-i) 
i s  C-~2H~.0~C0.--{-2H:--19 c a l  ; b u t ,  in practice, t i m :  construct ion mater ia l s  for  the  pi lot  p l a n t  equipment : ~ |  numbers  10, 20, 40, and S0. The  f a t t y  acids were  Abs., col. 38, 1944, p. 5,060. ": 
process is carr ied out in 2 stages according to C- ] -H. -0= .  s ince  they  ~:darkened the  ::color of  tim: products  leas~ ~ i ~ | "  : isolated as t im .Ale esters,  f ract ionated,  hydrolyzed and Chemical products  f rom corbonlwmtion rep resen t  7 ~  

:: CO+H~--29 cal. and CO-}H.-+H.-O=C0..-}2I~--}10 cdl., "and appeared  to have  a sl ight  ' acce le ra t ing  effect. ~ : ' ~ |  analyzedi The  distr ibut iou of the f a t t y  acids: f o r m e d  Of the  thermal  ene rgy  of  t h e  coal  b u t  a r e  1 6 ~  of t h e  
a m a x i m u m  i n  all  cases .  With  d e c r e a s e  in degree  of t o t a l  value of  the~ products .  Var ious  p roces se s  t h a t  

the  second s tage being car r ied  on~ a t  400°--500 ° in W h e r e a s  t h e  Oermans  separa ted  the oxidized products  :~' . l  oxidation this m a x i m u m  migra tes  t o w a r d  f a t t y  acids 0f  ~ m a y  be used t0 inc rease  these c/~ include h y d r o g e n a t i o n ,  

. . . . . . . . . .  pCuOr ]t~ " afn dh ( e H H ~  c~i~ (ath~ ~lSt:*'~a ~einegx ~ eimo"f presence of a catalyst .  F r o m  a tbeoreticaI application: ~ ~ i ~ ! i i  t 
' ' Of the law of mass  action to the equilibria CO.-+C~2CO higher molecular  w e i g h t  I t  is :probable t h a t  the  pri- l ow- t smpera ta re  carbouizat ien ,  Fischei ' -Tropsch,  and  : -  

and C04-H.O-~--CO~4-H.. and a .~tndv of th~tcr . , f i~ mary  react ion takes  plaee a t  the  end of the  peraffin'  .AIeOH s~nthesis. "Reviews p resen t  uses  and d e m a n d s ,  
: : Chain,: and  t h a t  t h e  h igher -molecula r  :compounds of  variol~s classes o f  chemical  products  f r o m  c o a l .  

• : " -" - " ~ " -- i . . • p • ~, :  : formed f i r s£a re  spli t  £urti~er ou cont inuing oxidation, t he  Future.:  c h e m .  
a n d  Ind., c o l  o.23, :1945, pp~ 234-239. . , undecomposed s t eam) ,  considerable divergence was  tr ied,  but  difficulties were  enCOUntered . . . .  :~:~[i~|: 2566. PXnDu~ H . .  ~ n  K ~ c ~ i : . ~  R. [ in f luence  Of 2571. , - - - - - .  Coal, Science, and  

found between theoret ical  results  and those obtained z~.u~_,~ - - - , , v  ~n ,-~ee aos :~ z,~-vna~ • ~-~)~-~ ~ . : t h e  A m o u n t  of  "Air u p o n  tbe Oxidat ion of  Paraffin P a p e r  read before  t he  London section,  Society of  the  
in practice, wh ich  is a t t r ibuted  to the  thickness and ~... . ~ Hydrocarb0ns. ]  Fe t t e  u.  seifen,  col .  ~9,  1942, pp.:: 

• na tu re  of the  layer  of  coke and to  the  t r ea tmen t  to z o ~ :  P~LFR_¢y, - - .  [Catalyt ic  Hydrogenat ion Under  .!: 441--446; Brenns to f f -chem,  v0L o-3, 1942, p. 208; Ind.  " Chemical  :Industry:  Some r e m a r k s  w e r e  m a d e  ,~1 con: : 
which  i t  was  Subjected dur ing  the coking process. H i g h  Pressures .]  C o u r  s cenf ; jNo: l .820 ,March  1945~ .~j~.. ~ : Chemist, col. 21, ~945 p :  447; Chem. Abs., col. 37, ' nect ion with the compet i t ive  prospects  of  pe t ro leum a n d :  - coal  and products d e r i v e d  f r o m  them The  processes  : v ~5 pp , Jaa | eur  e~ m u  vm ~ l ~  ~ . . :  Methods also were  studied 0f increasing the  reacti  ity .;  -, " -  , " P- . "~  1943 p 5697. 

: -: =: ~: :0 f : the  C: ( 1 ) B y  addition of catalysts  (chiefly alkali S tudy:of  the Catalytic fixation of  H.-on .unsaturated :'~< To determine  the  optimal amoun t  Of a i r  for  oxida- of  synthesizing gasol ine  f rom eoa I e i ther  by ca ta ly t i c  
• ~or alkaline e a r t h  salts, or  oxides, of Fe  C r  o r  M n ) : ;  ' .bonds; in pa r t i cu la r  o f  the  synthesis  of  M e 0 H  and the i'.~,.i~:l:~ tton of  al lnhat ic  hydrocarbons  to acids  in liquid phase hydrogenat ion o r  :by w a y  of  t h e  fo rma t ion  of  ]g~ a n d  

• :: (2) by Using c0ke.(or  more  exactly semicoke) prepared . . . . .  i nanufac tu re  o f  synthet ic  gasoline. L i g h t  :or heavy by- - ~ : : ; .  a Fischer[~'~opsc]aLGatsch s u b s t r a t e  w a s  oxidized a t  G0  were  discussed: Some es t imates  a l so  were  m a d e  o f  the  possibilities o f  u n d e r g r o u n d  gasification of  coal. 
- under  special ca rbon iza t ion  Conditions. The  experi- d roca rbons  are  conver ted into lighi: gasoline or  lubri-  ~ .~ | i~  : temuera tares  100°-160 ° with.0 05-11. o f  a i r p e r  gin. per  . . . .  , ^ "  ~ ' -  . . . . . .  ~-~  . . . .  s in G e r m a n y  

- menta l  setru p used in the  investigation is deecr ibed :  can t s  . . . . .  . - - ~ ! ~ ;  hr. [mtil  i n  acid No. of SO.was'attained. A t : e a c h  tern ~ : :  2 5 7 ~ . . ~ . :  u , ~ m ~ *  ~ u n e = ~ 7  ,~n. 1 2 ~ ' ~  
2~9 :  PADO','ANI, C., /AND LOTTERI, A. [Reaction vel0e- P ~ ,  J ,  W. : s s s  abs. 3726. ~. " " ~ [ : ~ .  perature,  the  r a t e  of oxidation r ises un t i ! : a  l i m i t i n g - o i n s ~ - ~ % ¢ ~ r ~ . n ~ ° o n  ~ ~7"4~"19~7 p 17"6 ; " G a s  Wor ld ,  

• .itiesatLowTemperaturesintheWater-0asEquilib-~ : P*V.~EP, H F g e c a b s  3218 : : '  . . ~ : ~ : ~ .  value ts reached and then  remains  constant .  T h e a p :  ~ ¢ " ~  1947 :'~i,19"1 cokin~ se~ pp 11-12" Chem.: 
~. : ' . ~ : . :  . r lum.] S tudi r ic .  Comb., col. 6 1930-1937; ~our. See ' ~ ~, ~ ~r ~ , ' • ~o~: ~£~.~--~':::'" plicable equa t ion  is" 1 gin. D = a t . - - b ,  where  D = l .  o~ : : ' . . . . . . . . . . . . . . . . .  . 
;' ' [ ' ? :  Chem lad col 56 1937v°1::6'919-3~6='19 . . . . .  P~mI~/~ A 1%I ~ e e a b s  1592 . : . . , .  . , , pp.: ~--~vou.,; J~rkisnt:oaJt , :~  ' ~ .  ~ _ '_' _ * . : 

F~'~:~INO ~ ,~ee aDS ;~137 • - U t i l i z a t i o n  and Research  Assoc., Mont}ilyBull.~:vol :: .: : ".~ , • i , .  • " 
. - : 2 1938 N0: 11, abs.  o.342 i Br i t i sh  Chem. 'Abs ,-1938; :' : : :Je~T~Z0PL0S, O. : See aas:' 8 3 8 :  : : ; :  . . . . .  (( 

" B,.p. 13; Chem. Abs. voL 32, 1938, p. :1170. : . ' P ~ T ~ 0 ~ L 0 S ,  P . :  ~ee abs 888 ~ : ;:~ 
~ : CompeSltian: of the feed was ~ 46.~; CO, ~2.5~ ~, 2~62 P ~ , ~  V O " C o ~  ~ ~ M  B 

: ' . 1 . 0~ ;  t race of  O~; and no CO; or  C,H~. The  catalys~ F~o~ C "F 'iron~lQ¢itro~en 'syStem Jou~ ~ e t a  ls~ 
- : _ had  an  Fe.-0, basis  ( c o m m e r c i a l ) ' :  The  a p p a r a t u s  is " vol  ~'88 " N ~ 2  T r a n s  1950 - - ' 2 6 1  267- ~.hem Ab~,~ 

: .  shown.  The  t empera tu re  of  the  react ion chamber  was  - co l .  44, ;1950, p. 342.3. .  "-.i~ 
:/:I/eI~t "at 400° and tha t  of  the  p rchea te r  w a s c a r r i e d  a t  • F e N  s.v'st-m w ""v -~oh~"*~ ~,- ~r . o .  m~,~,otiom 

: :  :: : 400 ° 520 °, a n d  580" a t  a tmospheric  p r e s s u r e  an(i  a . '  :__~~ : :  ~ . e ,a s ! -  ~ ? - ~ . ? . ~  y..~ ~--?~.  ~,----:.:  .~-~ 
• • ~ . ~ . .  C n ra~o ' , ,~  ~ ~ ~ , o  . ,con Tha val i^~/ .  •~^.m ~u~a~ul-~men[s ann  a conErolleQ nl~ogenlzlng: me[nO~] 

cleat/,% for  the  react ion C0-}H=-~CO~-}~ w a s  ealco- T h e  l a t t e r  is a n  innova t ion  and depends ou the  r e l ~ ]  i 
"" of  an  NHr-H~ mix ~ la ted f rom : h e l t = ~ / ( a ~ - t - b ~ - } c )  ; where  t = r e a c t i o n  be tween  the  ni t rogenizing power  

and  t he  N content  of  the  F e - ~  alloy produced.  CloJ~*~ -. t i m e  and ~ concentration of  CO: At  p rehea te r  tempera-  .fio~ severa l  ~o-*~-~ -.1 -, ^ ,  ~ , ,~ ~ x~ 
i : i ~ tu res  of  400 ° 520°~ and  oSO the  va lues  of  k~ obtained ~. a m  ~ ~,~[ ~,. ,~ phase 
' :: were  0.00509, 0.00732, a n d  0.00860, respectively E x -  m a g r  . 
, :per iments  on t h e  :effect of pressure  sh0wed t h a t  t h e  2563: P~mnv~- H.  [Dependence of  the  Yield of '  FatiY~ 

highest  yields l i e  be tween  10  and  20 a t m .  " T h e  effect. ")' Acid Upon the  Stage Of Oxidation 0f  Aliphat ic  Hydr0:i 
• Or H~0 : CO ra t io  was  investigated,  and i t  w a s  Shown .... carbons:]  Forte  u: Seifen ' c o l  48 1941 p p  397-403i~ 

Chem. Abs. v0L 37, 1948, p. 2918; . . . .  ~ t h a t  in order  t o  obtain absolute yields above 90% a t  
: " 400 ° a large excess of  H~-0 is necessary  ( ra t ios  of  3-4 : " F/scher-Tropsch slack w a x  was  oxidized in an  a ~  

: a p t  space veloci t ies  not  grea te  r than  300-400). Ex- . r a t u s  a t  a Constant t empera tu re  ( ± 1  °)  and wi th  a 

: , . . ~ , ~ . : ~  ~ . . _: ::~ . . . . .  : . ~ . . . , .  7 - ÷ - f ~ : ~ , ' - ' . : : # ~ 2 . ~ . ; ~ - ~ %  ' ~ , ~ - ~  : = ~:-.:, .* ;~ .  . . . . . . .  . ~ , ~ r ~ . ~ : ~ / - ~ ' ~ '  

~ : o f  substrats perhr., a=O.O~, ~ f0r:maxi~um ' Abs., vo~. ~ ,  19~7, p. 5 = 2 .  
i rapldity--4.3, for  maxi~num yield of  acids=4.6.  The  - Ge rman  plants  fo r  t he  hydrogenat ion  0f  coal r eached  
tempera ture  coefficient f0 r . l10° -140  ° is v i r tual ly  corn a Capacity of 4,000,000 tons /yr ,  in 1944, w i t h  the  grea t -  
~stant ~ a t  ~ o 59 ~ Above this l t empera tu re  i t  fulls to 0 . 8 0 : . .  e s t  recorded product ion about  3,500,000 tons, a v e r y c o n -  
~3 . . . .  ' ' . . ~  '~ : ~ ' . ' s iderable expans ion  over  t h e  p r ewa  r capaci ty.  T h e r e  L.70. "~.~7 ~ S '  .4` r m i d  Oxidatian o f  ~eth~:ne Under" :~ was no ~est  exp~sinn in capacity Of Fischer-~opsch 
~ ~ "  P ' • ~ ": ~ -~,, - ~ . . . . . . .  ' p l a n t s  whieh  h a d  a combined: capac i ty  740,000 ~: 
~ ~ r ressure - ]  Ohim. e t  inn., ~peciai  ~ o ,  .~13r*t ~vo~ pp. ~ . . . .  . . . .  ~: 9 . ~ renns t0f f  Chem vol 15 ~1934 p 413 ; tons/yr~ and ac tua l  p roduc t ion  of  slightly, more . l than  
~. ~l.em'~. 90, ~ " "' " ': ' " : 570 00O tons a t  t he  ~ u x i m u m .  N a t u r a l  oil r e sou rces  

Abs ,  vol. 28 1934 p. 5806.. " reached  2,000000 tons /yr . ,  a n d "  7,000,000 tons  w e r e  
!ii:" Iuvest igat i0n into the  opt imum conditions for forma- impor ted  f rom Ruman ia ,  etc. The  hY.dr0genation pree-  
n0 n ~  of M e 0 H  and CH:0 when work ing  in a closed c y c l e . ,  ess  a, tves good y i e ld s  of  av ia t ion  a n d  motor  fuel,  wh i l e  

he possthility of isolating appreciable  q u a n ~ s  ~vf ) t heF i sche r -Tropsch  process  produces  some motor  fuel. 
~ie, pr incipal  oxidation produc t  of  .CH, ( ~ e u .  ; . . . . .  o f  lower  quality high-quali ty:  diesel otl, and  oil a a n d  

raising the  to t a l  p ressure  Whim a t  m e  same rime r e -  : w a x e s  which a re  exce l len t  s tuf f ing  ma te r l a l s  f o r  v a r i  . . . . .  
l imi ts  of  inflammabili ty (:~ lining f a r  enough f rom the  " " i ous ' fa t s  and chemicals.  G e r m a n  costs fo r  gasoline were:- : 

' , ~  CHr-O~ mixtures ,  Seems to be due 'only to the  sele c- > 1  s. per  imper ia l  gal., a n d  Br i t i sh . cos t s  would  be  
ve  ::'~ increase in the r a t e  of the  reac t ion  ~ ' ~ + 0 . 5  u ~  . •more than  2 t imes a s  g r e a t ;  however  t h e  process m i g h t  

• ~'tC:~0H~ re la t ive  to a i l  the  o the r  reacfi'~ns possible~ :I. . . . . . . .  ~.~ . . . . .  ;,o~ ~ . . . . . . . . . . . . . . . . . . . . .  ~ r n o  nf  th~ ~r~ti~Ja dominlen~ wh__w ~x~ 
~'~]~is Possibility is still f u r the r  increased ,  and for the  :. 7ow~'r-cost coal is avai lable .  : 
~amd reason bu t  t 0 a  much grea te r  extent ,  b y  increasing . - - - ^A.~ . . . .  

? the rat io e t C H ,  pre s su re  t o  0.~ pressure:  Temperature i : ~  . ~ ' e ~ ? ~  z ~ :  ahs 2i19 . . . .  
) ha s  bu t  a v e r y  si lght  effect 0n the  yields, the  optimum ' : P A m X ~ , , A . . . .  . C - "  
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: " " would su l y  Fuller  accoun t  is g iven  of  t he  exper iments  t h a n  
2573. P APa~s, G. S. The rma l  D a t a  ou 0 r g a m c  Corn- 80% when equipped wi th  hea t - recovery  devices. In= : / I  ~,~ bv~reducts ,  and  a t  the same t i m e  ~t _. PP . . . . . . .  a ~ ¢ 'omnt.  rend• vol. 179, 1924, pp. 1330-1~..2 

p o u n a s .  I .  H e a t  Capacities and  F r e e  Energies o f  considering the  economies of ex t e rna l ly  heated  retort_~ :: ~; 'm-at'icsfor e n r i c h i n g n n t u r a l p r o d u e t s o t i o w  ocm. n e  a v ~ ' ~ o ~ n ~  ~ A ~ m a l I - s c ~ t e  p l an t  e rec ted  in 1922 zs 
Methanol  E thy l  Alcohol and n-Butyl  Alcohol Jour  i t  is  shown tha t  the  cost  of  alloy i s  abou t  $0 01 v, or 1 0 ~ ) ~ '  ~ : sxo~-* =,_^m~le.  Ordinary low- tempera ture  carbomza-  t a -~ . .yyT- ,  ;,,~_ ~ i x * u r e  of  w a t e r  ga s  and H= is corn- 
Am.  Chem. Boo., vol. 4~, 1925, pp, ~38-34o; Chem. f t .  o f C O + H : , a s s u m m g t h a t a  O.25-in.-th~cknfioyp]ate.'~ ~ , , o f  l i~n i t ewou ldy le ldou ly  191. of  ~asol~.neb- 2 ~  ,, . . . . .  , m e n  500 a rm.  :freed f rom oily irapurit tes 1.~ R 
Abe., vol. 19, 1926, p. 1,08.% : will have  an  ave rage  life of  10,000 hr .  a t  1.900 ° F. It: "~-- . : .~  ~ow-temperature  methyla t ion  woula  g~ve ou ~- ~*~°~--'--~ ~asse'cI th rough  the  ca t a lys t  enam~er .  
Speclf icheats  of Crystalline a n d l i q u i d  MeOH, EtOH, i s  therefore  indicated tha t ,  w h e n  m a k i n g  CO+1~ a t a ~ :  W e~rerteon; by hydimgenatin.gothe .heavy-tar residu~fl:an " ~ r u l ~ . ' n g ~ i ~ ' ,  t he  M e O H  produced  is condensed  b~" 

and  B u 0 t t  were  measured  in a n  a:neroid calorimeter  r a t e  oz 76 cU. f t . / h r . / s q ,  f t .  in  the  external ly  heated: : : ~o~mated 95 I. pe r  ton woula De ~m~.'en, au~ ~**y , , -[  ~ ~ ÷ e r  coolinr" a n d  t h e  gases  a re  r e t u r n c a  to m e  proc-  
wtthture t o 2 5  ° . C u  block: The  a c c u r a c y a S  a thermostatwasfrOm0.5%.liquid-airMeoHtempera-has a gasret°rt'in anthe internallyeqUivalentheatedC°St OfprocessO_- to wouldmake bethe $0.03-~same~ : : ~theOf theFischerCOke processresidue tOwouldsynthes*StncreasegaS theanU yieldtrea~men~to a ass. . . . . .  The  condensa t e  iS u greenish,  turb id  liquid, ow- 
2d crystal l ine form wi th  a t rans i t ion a t  161.1 ~ K. I t s  $0•05 per  1,000 f t2 : ,~:~:~: hY , ^ ,  a h , u  t 200 1. ~er  ton of gasol ine Of an  aromat ic-  ing to the  p resence  o f  sal ts  of zn ,  Cu,  and Fe,  the  1s t  
h e a t  of  t ransi t ion is 4.4 cal./gin, a t  161.1 ° K. I t s  spe- 2577. PARRY, V. F., G~n,x~s, A. C., W ~ o ~ ' ~  2.  O ~ ' :  ta°l~pha~lc n a t u r e .  ~ichot-Dupont  process  ~urther din- derived f rom t h e  ca t a ly s t  and  t h e  las t  2 f rom t h e  appara tus ,  a n d  a m o u n t i n g  tO 0.5 gin. in 154 ec. T h e  
clflc hea t  a t  168.3 ° K., 0•40 eal . /gm. I t s  hea t  of fusion G00D~fA.~r, a', B., A~D KOT~, A . W .  Gasification of~: : cussed in abs. 2592. liquid a f t e r  d/s t i l la t ion yields 80% of i ts  or iginal  
a~ 17g.3 ~ is 2 3 . 7 .  Ligni te  and Subbituminous Coal, Progress  R e p e r t , - : ~ ? ' : . ;  2582. ~ .  [Michot-Dupont Process  for  Low-Tern- alcohols,  

and ,XH~ but  no  ace tone  or  fo rma ldehyde ,  the r e m a i n d e r  2~74. P A ~ s ,  G. S., A.nn tt0F~:~A~', H . M .  Free  Energies  1945-46. Bureau  of  Mines l tept ,  o f  Investigationg:: - ! . :  perature Carbonization of C0ai•] Tech. moderne,  volume of M e O H  w i t h  t races  of  acids,  h igher  
of Some Organic Compounds• Chemical  Catatog Co,, ' 4128, 1947, 08 pp. vol. 28, 1936, pp. 83g-&39 ; T e e r  u. Bitumen,  vol. 3 5 ,  being wa te r .  Fe ,  Ni. and Co m u s t  be  excluded a s  a t  
N e w  Yerk, 1932, pp. 1 1 3 : - 1 2 3 .  Detai ls  of  the  design, construct ion and operation i~.~: :] 1937, pP. 38-39. . . . .  of  2 p/lot p lants  for  gas/ tying l o w - r a n k  fuels. The : ~ ! ]  . ' G r o u n d  Coal is uuiformly moistened wi th  2% aqueous tempera tures  above  300 ° t h e y  ca ta lyze  other  reac t ions  • such as 2 CO=CO=+C and  CO+3H:=CH.+H-.O. T h e y  

:~-~;:' Ca acetate,  mixed  with :Fe filings and -Na.~C0~ and  : cannot therefore ,  be nsed  in t he  hea t ing  e lements  of  
3 methods  for  developing the  free-energy equation 

fo r  the  reaction CO+2H..=CH~OH (g)  are  reviewed : w o r k  was  p a r t  of  a p rog ram to m a k e  reducing gases 
: '  (1) T he  application of  the  3d l a w  of thermodynamics  f r o m  lignite for  beneficiat~on o f  low-grade Fe ores.i-- 

to the  available the rmal  da ta  ; ( 2 )  d i rec t  measurement  The . resu l t s  of t he  w o r k  p r o v e d  t h a t  the  composition> 
of the  equilibrium constant  a t  I or  more  tempera tures  ; o f  wa t e r  gases der ived :from 10w-rank fuels could 'be 
(3) calculation based on  measurement s  of equilibria va r i ed  over a wide range• By changing the concentra:. 
in t he  m e t h y l  fo rmate  reactions. The  1 s t  method I s  : t ion of  s team and the  t empera tu re  a round  the retort, 
considered the most  accurate,  and the  equation adopted w a t e r  gases hav ing  H-.: C0 ra t ios  of  2.15 : 5.43 were: 
is : AF%n~-- !7 ,660+lT .ST h~. T--0.01307~'--57.2T. obtained in the  l a r g e r  p lant  and  ra t ios  of 16.6 in the: 

i: : 2575. P~R~VAN0 N. [Some Economic Aspects of the  smaller• The  indicated overall  efficiency of gasification 
Synthesis of Alcohols•] Chim. e t  ind. ,  Special _No, was  72%, when i t  is assumed t h a t  producer  gas and 

s t e a m  for  the  process c a n  be genera ted  a t  efiiciencies Apri l  1934, pp. 125-134; Chem. Abs., vol. 28, 1934, p. of  80-85%, respectively,  ii 
= : : , ~803. : " . 

2578. PAarn~oToN, J. R,; A~o SHIL~II~S,W. G. Water.; 
i Addreeslem: ProductiondiSeussingof gasesthe foll0wingfor synthesisPhaseSfrom°fwaterth:e prObtgas Gas Equil ibrium. J o u r .  s o c :  Chem: Ind: (London). 

- : o r  f r o m  whole gas wi th-ca t s lys t ic  conversion of CO -vol. 44 1925 pp. 149-150T, 242T;  Chaleur  e t i n d ,  V( 
production from gas obtained froni O= generators ;  pro- 7 ,  1926, p. 6S3; C h e m " A l s .  v0L :19, 1925, pp 1769; 

; duetlon by means  of the  gasification of  lean fuels by 2267. : '  : ~ : 
: O=; production f rom n a t u r a l g a s  and f rom petroleum To determine the  v a l u e  Of 1~ in: the equation ~' 

r, i :  ': ref inery gases ; and synthesis f r o m  sa tu ra ted  and f rom ( [CO~] × [H.-] ) / (  [CO] × [H.-O] ) = K ,  the  value --0.464~ 
:ufi'saturated bydroearbbns~ : . . . .  : : ' : • l~as been selected fo r  t h e  in tegra t ion  constant in th~ 

- 2576. Paum~rl V. F.; WAG~ss, E: 0., KOCH, A .  W., A~o equation log K=- - r ' ( 2226 /T)+1 .077  lo~; T--0.0~S98T~4] 
Goen~iA.x, J.  B. Gasif icat ion of  Subbituminous Coal 0.0gt33T"+O. Values for  a~ for  each  100° interv a]~ 

: .: : a n d  ]',ignite in Externa l ly  Hea ted  RetortS. Ind. Eng. f r o m  1,100 ° abs. to 1,800 ° abs. a re  given.  The  equation: 
. Chem., vol. 40, 1948, pp. 627-641 ; Chem. Abs4 vol. 42, a n d  curve: presented represent  the  m o s t  reliable data 
: " 1943, p. 3929. = a t  present  available.  Previous equat ions  were based 

::: : : :  : . Dur ing  the War  the  Bureau  0f  ~Iines conducted ex- on inaccura te  specific-heat data .  . . ~-~ 
~ pe r imen ta l  w0rk .on  2 pilot  p lants  for  gasification of  : 2579. ~ : :  Calculat ions On t h e w a t e r r G a S  Equilt~ 

j : .  low-gradefuels .  The  exper imental  d a t a  result ing f rom . . . .  r ium.  3our. Soc. ChemLInd.  (Lond0n) :vo i .  51,1932~ 
epera t ion  of the  ex te rna l ly  hea ted  alloy re tor ts  for  a " pp. 82T. 22-o'2 ; Ind.  En~. Chem., vol. 24, 1~32. pp. 591~ 

: " t o t a l  0f  3,500 hr .  a r e  summar ized  in g raphs  and tables , -  593 ; Chem. Abs., voL 26,1932, pp. 2575, 3172. ] ,'~ 
'. ' and  the  fundamenta l  theories of 'gasif icat ion and heat~ B r y a n t ' s  Crit icisms ( s e e  abs. 393)  0f  their  0rtgtmfl 

t r a n s f e r  are  discussed. T h e  theory  of  the  annular  p a p e r  (abs. 25.78) a r e  based On a mathematie2~l 
: . : r e t o r t  and mechanism ofgas t f ica t ion  therein  are  pre- : e r r o r  in t abu la t ion  Which was  corrected" :Bryant 

• seated.: I t i s  shown t h a t : c o + H =  ean be made  a t  rates:  r ep ly  is included : ~: . :  Y : . . . . .  ~ff~ 
0f/65--70 ft . '  per  hr.  p e r  ft." of hea ted  su r face  in r e t o r t s  2530 '  PASC~ P [Catalyt ic  HYdro~enat ion--~Y'n~ 

• " " hea ted  to 1900 ° F.  The  per formance  of  various proc- " sis of  Methanol  ] TeeJ~ m o d e r n e ° v o l  1 7  199.25 ~J  
. e ' ssesforproduct ion o f C 0 + H ~ i s c o m p a r e d o n  thebes i s  : 449-456 .  Chem "Abs Vol: 1 9 1 9  ~-~ '~: o~ao ' '~'~: 

• of  f t? -per  hr. per  f t . '  of  ~uel-bed are& : The  Lurgi  a n d '  . . . ;Review o f :  re  ~ o ra t ion  of  ~t: s~'nthes~s" of : ....... 
lVinkler  generators,  respectively, m a r e  1,000-S,600 f t  :- P p , Y m {  

ha rden ing  of ~ats, hyd rogena t i on  of  aroniat ic  liy{: 
));:: off .C0+Eb--per  re?, whi le  external ly  hea ted  processes  qarbous, bergintzation , and  eracking.  : 

n~ake 1,000-2,300 ft.  =. Yhrious grades  of  wa t e~  gas  hav-  
tff~;It,:COratioSrangingfroml.9-10weremadein t h e  " 2581: . ' F u e i  Problem.:  [ C o o / ~ n a t i o h  'a  ~,i 

: : .  : p i lot  plantS, but  i t  is indicated t h a t  lowest-cost gases i .Three ~ o s t  I m p o r t a n t  "Synthesis Processes :  Fine. 
and: l i tghest  efficiency'and capac i ty  a r e  a t ta ined when .. . . .  .: Synthesis, Hydrogena t ion  a n d  Methyla t ton . ] -~ . .  
m '  -aking gases of 2.0:2.5 I-h.: CO rat io .  The  p e r f o r m :  / :moderne,  vol.:28,1936, pp. 393-397 Brenustoff-0he, 
anccs  of..3 external ly heated  :processes, the  Didler-:: vol. 18, 1937, pp. 347--348. : ' 

i :  B t i b i a g ,  the Freiberger;  and the  a n n u l a r  retort ,  a r e  Description of  t he  F iseher :Tr0psch  :Synthes~i~ 
repdr ted '  with o p e r a t i n g  data.  The  Didier-Bubiag . Berg ins  hydrogenat ion,  and theMicho t -Dupen t  

"!drocess was operated in Germany  and  sUppl ied-about  o r i o n  processes; I~ is  suggested t h a t a  complete.de 
7% of. the synthesis gas  Converted to liquid fuel  by the  d ina t ion  of the  3 processes be made,  a s  foRows, in 0i) 
Fischer-Tropsch'process~ This  r e t o r t  emplm,s refrac-" to  increase  the yields of  synthet ic  gasol ine  from b ~  

t o r y - c h a m b e r s  and  each unit  m a k e s  a b o u t  !:17,500 f t . '  c o a l a n d  pea t :  Methyla t ing  lowrtemperati~re carbo~ 
of:gus per  hr.  a t  an  efficiency of about  7 8 % .  The  dS-in, t ion  wi th  ~ract ionat ion a n d  . r e m o v a l  o f  aroma~ 

: s i dues ;  gasJ~ 
semicoka ~I 

~uality of ' gaSO:L 
..... : . . . .  and  eliminata.c~ 

, d i a m e t e r  annular  alloy re tor t  a t  Grand  Forks  has  about  hydrogenat ion of  the  heavy  liquid res idues ;  
t he  s ame  Capacity and  has  a p resen t  indica ted  eff ic isney t ion  a n d  F i s c h e r  t r e a t m e n t  o f  the  
~ f  715'o. Calculations given s h o w  t h a t  the  efficiency wou ld  give m a x i m u m  yield and  
Of external ly  heated  continuous r e to r t s  should be about  a n d  low capi ta l  and  opera t ing  costs 

distilled in a ¢ont immus h~r~zo~tlal::t~rt~3 - ~ : ~ l : r c ~ l d .  the cata lys t  c h a m h e r o  NO gas  purif leat ian such n s  is  
raining phenols 0.9, aronm s, , .  • necessary in t h e  synthes is  of  NHs is required.  I t  is 
hydrocarbons 18, and unsa tura ted  hydrocarbous Sc/c i s  es t imated t h a t  100 L of 3IeOH can  he  produced f r o m  

obtained, as  compared with a n o r m a l  t a r  containing 390 ni. s of w a t e r  g a s  a t  a cost  of  25-35 gold f rancs•  
40.2, 43.0, 11.0, and  5.8%, respectively.  " 2538. ~ [Commerc ia l  T r a n s f o r m a t i o n  of Coal 
2,~83 PASCAL P- ~ AND Bffr0LESEN, E .  [Methane  Syn- Into Technica l  Organic  Products . ]  Chim. e t  ind.,  

thesis F r o m  Carbon Monoxide and  Wate r  Vapor.]  vol.: 16; 1926, pp. 713-729; C h e  m- Abs-, vol• 21, 1927, 
nes az vol .54 1930 pP 467--408" ~'ompt. p 639 aour• usi g " " ' ' - "  'b  vol • " - - v a n t a  es a n d  possibilities of  , o , a  vol 191 1930 PP.: 180-18t ; Chem. A s., . D1scussmn o f  t h e  a d  . g . . . . . .  X ~  , . ^ . .  ¢~0 

!: : ~ n  ~ ~o~$'2. : : - . . . .  Pa t a r t ' s  process  ~or t h e  prouueymn o.~ 2 ~ e ~  ~ ' , , ~ , ~  
.:~='*~V . . . .  ~.[ . . . . . .  o 0  and H-O vapor  in excess is and H= (abs.  2585, 2586, 258.7), wn~cn also~c~u ~n~, . . . . .  

. • w n e n a  n n : , , ~ : , - y  ~ -  - ~ ,_: . . .  - ,~ twn ~. bY are-  ~oh,~r a lcohols  u n d e r  su i t ame  coau*tlon~• .Lu u~ ? 
~passed over NiCtJ; ,  preparedo form"in~" ~ ' ~ e a t i n g  ~ t o  c o ~ a s  a r a w  ina te r la l ,  mos t  economical  and  emc.ien~ : 
c~itafion wi th  ~ o~ o l imited~re.~edons i s  ob- Operation is 0 b t a i n e d b y  f irs t  d i s t f lhng20r  gas  annladt~e 

: . 7 ~  °, m e  s U ~ - ~ - ~ : ~ , ~ ,  . a t  °50 ° and y ie ld ing  CH~.  gasifying w i t h  s t e a m : t o  p roauce  w a ) e r  g - % . ,  : .~,~ 
servea, the nrs~  st . . . . . .  ~ - • • ~ ,--.: . . . .  +i,~:~ t h o  . . . .  ~ ¢  o ,mla  1;eadil~ b e  ins ta l led  in  :connecLm---w* . . . . .  

: ~ .  e.ly_to o75o auove w m e  . . . . . . . . . . . . . . . . . . .  p . . . . . . . . . . . . . . . . .  

action is app . - ' " ",; m- " "" anie  Technica l  Products• r • 
~'0f CH, is completely elnnmated* A t  theh.~gher teo_ opus Coalint .O O rg~ . . . .  ~ ~ooa , n  13o-160 . [ 

- *.-- ~ ~,:,,h~ot|~n of  CO and *a. l n c r e a s ~  In t e rna t  wonz ~ z t u m m o u s  ~ - . ,  . . . .  , ----'- - . . , ~ '  t 
' :~eramres  m e  7o u . . . . . . . . . .  " ,  -'.- ' "  ~ ~ ~ - . -  ~ w . ~  M I T vol  S Decemoer ±v--u - i 
:': whfie tha t  of  CO, a n d C H ,  dimmlsnes:  . . . . .  , : : x x  'Lecu26~-2~;*::'l}uet vol~6 : I907"PP i60-170" Chem:  I 
: ~'~84. PASOH~E M. [Gas Product ion  wi th  U~e oz u .  •'- pp. - - ; . . . . .  " . . . . .  " 

hvssemGaloc.~Y Process . ] -  Stabl  u. Abs ,  vol..'21. 192%]}. o.2371. 
geno,;bY.mth~nT:ih40 nn. 984--935; Chem:: Zentralb. ,  . . . .  G e n e r a l  d iscuss ion of t he  h igh -p re s sn re  s y n t h e ~ s  :: 

L~]~- '~  . . . .  a~Yf ~ : h ~ . ~ b ~  vol 36 1942, p 2 7 0 5 .  of alcohols f r 0 m  w a t e r  gas,  m c m n m g  eon~m~.:-y::.:-g : 
: " =  . . . .  P" ~v- ;  " " ~ - -  "" :~-[ - ' ,~ ' .~ . . .~ ,duct i0n of  : o f  the  effect o f  iner ts  in the  r e a c t t o n g a s -  . ± u ~ : ~ . ~  , 

Tbyssen-Galocsy p r o o u c e r  ~V~ ~ -  u ' u  " ~ U ~  ÷lla #~f ,~roduction of  MeOH under  p r e s e n t  v .  ~= couglt.lv~l~ 
~ter gas o r  synthesis gas f r o m  coat or co~r= -Y ~ ~ ~- ~ t imated '  a t  0 °0  per  gal  . . . .  
tion of O=, and s{eam is d i ag rammat i ca l l y  described " < is e " $ .- . • ' : :  

' • . .  ~ c c  abs• 122.  - : : 
PASTONESI i G S e e  abs 2391,.2392~ : 

8~. PArART, G . .  [Syn thes i s  of  ~ I e thano [  by t l ie Re- -pA~reC~EKZ, G, S e e  abe. 3374. : 
duetion of Ca rbon  Monoxide.] Compt.-:reud~,~.vol. 2590:~.PeArV.~rY~sCh[%~nnt%msCs.~n%Thheeri~lgE.%c~g~c%g~ 
179,1924, pp. 1330_1332~ Chem. A b s . , v o L x v , ± v . ~ , p .  : : e~cu=-21, 1949, Pr~I~0 . . . . . . . .  ~British Abs 1 9 4 9 B  t p 5 6 0 .  
8 1 4 . .  
~iiXture 0 f  CO o~a ~ . . 1 -  o by :v0L was  circulated The rma l  eificiency of  t h e  syn thes i s  a t  10w p r e s s u r e  
~d closed sys t eml  for 3 br.  P u r e  Z n 0 ,  g ranu la r  o is about  44 a n d  t h a t  a t  m e d i u m  pressure  3 8 - 4 1 ~  c o r r ~  
- " ; used a s  a catalyst  a t  400 °~ sponding w i t h  a consumption ~ of  3:8-4.1 k g .  of  fue l  pe r  ~ ended o n  a s b e s t t ~ W % s u  ~ por t ion  of the system ~ kg of product .  ]Reviews r a n g e  of  byproductS. -- _ 

?~ana 1~0-25v a . , - - ~-  ~ • : . . . . .  : - - '  ~ z.~D T ~  : H [Fischer- '±'ropscn 
~dl" ld corn osed- a lmost  entirety oz z o v z .  r ~ v ~  : " ~ ,  : , " .  _ _ ~ • e d : t o  26 ° a liqu P . . . .  pal  Yon rovemen~ ann r o w e r  ,: ,ene~- 
"~ .add MeOH collected• A t  t he  end of  t h e  r u n . t h e  : S y n t h e s i s f o r  C =2 Pp . . , :7 , , ,  ~ u  22.9-237 ~ : 
~l~i~e of c o  and  Eh remaining w a s  about  1 :  ~. ~xves ati0n.] ~"rco~ t~ r~ome, vo_L ~, ~ ,  ~ , .  ,- 
~fiiplete analyses:of  the gas mix tu re s  before and. a f t e r  ~ c h e m .  Abs.  vol. 43, 1949, p. 7,212. r ::  . " - 
f6Yexperlment " . . . .  ' : : ' : Emphas izes  imp0r tance  Of t h e F i s c h e r , T r o p s c h  s y n -  
~86 .... " ndustriai  Product ion  of Methanol  by  thesis in  G e r m a n  economy. A.p.plicatio_n. o f  t h e  RubY7 
-~. r ~ -  [ I  -- - - -  - : -  ~ "Rn]i s a c  chemienrocesswillmaKettpossi~lezor~scner"±z°P~ca 
:,~atal t i e : S  thesis u n u e r  r res~ur~ .~ '  . . . . . .  : -  • . ' :  - . - 
~efiebu y t n d  Y~na~t vol 137 1925, pp. 14.1.-173 ; Chem. plants  to con t r ibu te  g rea t ly  to  g a s  supply and  to sat-  

kb's - ,~ o020 : isfY peak  g a s  requi rements '  fo r  indus t r i a l  a n d  h o m e  
. ., voL  19,1925, ~ . .  " . . . . . . .  L . . . .  eonsumptiom T h e  l a r g e : p r o d u c t i o n  of v a l u a b l e  y a w  
J-~his lec turegivesa  detsi!ed descr~Pu0n°~iemgl~%e°om y. mater ia l s  f o r  the  m a n u f a c t u r e  of  soap• en l fona tea  a t -  . 
~ 9Peration of  the '6atalytic synthes is  ot ~levl=t ~ c0hois  w a x e s  e t a  is an  e s sen t i a l  e lement  for  G e r m a n  
~ d  H~ and serves as a basis  fo r  a paper  by ~ o r m a n u  , ' " ~ : 

du nesr in  Chemis t ry  (abs 2141) recovery. • ' - • s t r la l  and  Engt g ' • " - o ~  ~ , ~ , ~ , ~  L N a t u r e  of  t h e  In t e ra tomic  F o r c e s  
~ p t i v e  of  p a t a r t s  process=..a . . . ~ -  - =  ~ • e h  " in Metals~ I .  Phys.  l tev. ,  v o h  54, 1938, p p / 8 9 9 - ~  

[New Field oz u a m i y s m  u n u e r  ~=ug . 
Commercial S y n t h e s i s  of Methanol .]  :Chem. Abs. ,  vol.  33,1939, p. 1205. . . . .  

~ 7 . ~  
~ l ~ s u r e .  " . . . . . . . . . . . . . .  I t  has  been genera l ly  a s s u m e d  t h a t  in the  ~ans . i t ton  
~Nnim. et  ind., voL ~13, 1925, pp .  ~7v--±eo ; ~ . - ~ .  ,=~ . ,  ^ ~ , ~  ZFe Co l~i Cu~ t he  3g  shell is fillea -wlzn .to 
}~01/:19,1925, p. 1556.-: . ~ ' ~  . . . . .  ~ ' * : : : . :  : : :  : 
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electrons or is nearly filled, and that  the ~ electrons 
make no significant contribution to the cohesive force 
in metals. Evidence is now presented showing that  
about half of the g orbitats (2.56 of the total of 5) are 
involved in bond formation, and that  the number of 
covalent bonds resonating among the available inter- 
atomic positions increases from I to nearly 6 in the 
sequence K, Ca, So, Ti, V, Cr;  remains nearly constant 
from Cr to Ni;  and begins to decrease with Cu. The 
remaining 2.44 ~ orbitals, with very small interatomie 
overlapping, are occupied by nonbending electrons. 
which are mainly responsible for the ferromagnetic 
and paramagnetic properties of the metals. This point 
of view provides a qualitative explanation of many 
properties o£ the transition metals, such as interatomic 
distance, characteristic temperature, hardness, com- 
pressibility, and coefficient of thermal expansion, and it  
accounts satisfactorily for the observed values of the 
atomic saturatio n magnetic moments: of the ferromag- 
netic elements, Fe, Co, Ni, and their alloys. I t  also 
provides a reason for the occurrence of the positive 
exchange integrals, which give .rise to ferromagnetism. 
2593. . Nature of the Interatomie Forces in 

Metals. II .  Atomic Radii and Interatomic Distances 
in  Metals. Your. Am. Chem. Sac., vol. 69, :1947, pp. 
5~2-553 ; Chem. Abs., vel. 41, 1947, p. 5772. 

pyu=d Wittyg. u.mi,e .~0,ooo tone/r:, of r~ramn, t~ 
~arglscne ~eifenmdnstrie uses even larger quantitie~ 
The overall yield of fatty acids is about 50%. Th~ 
C~-H~, alcohols obtained as byproducts form excellent 
plastic~ers when este~fled with phthalic anhydrIde~ 
(abe. 186). 
2595. ~ Research on Synthetic Fats at  Uaive~! 1 

sity of Leipzig. PB RepL 2~,677, 1945, 2 pp. ".~ | 
Report chiefly concerns the research work done b~ | 

D r . K .  Thomas  on the utilization and metabolism o'~i~ | 
synthetic fat ty acids produced bY hihrkiscbe S e i f ~  | 
fabrik in Witten, Ruhr. Thomas found that  these ~ | 
thet ic  fats were only partly utilized by the bodies 6~;~:4'| 
both humans and dogs. , 

2590. Pxv~x'uc~zl~xo, ~I. M. [~Mndamenta 1 Equatioai~ 
of Topoeimmical Reactions T h a t  Are Not Catalyzed( !'~ 
by the Solid Reaction Product•] Jour. Phrs. Chore:: 
(U S. S. R.), vol 23, 19~9 pp. 809-81 ° .  Chem a ~ '  
vol. 43, 1949, p. 8820. ' - '  ' - '~ :~!  : 
I f  a reaction that has started on a crystal  face ~ i  

propagated a t  equal rates along the Surface and normal::~ 
to it, the rate of v:ef reaction is proportional to t". If:: 
tea"reaction spreads over the surface more rapidly:: 
than it penetrates into the ersytal, v is maximum d~.: 
t = O  ; t is time. 
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~ O ~ C 0 + 3 H ~  and CO:+H=,~CO+H:O also are to be 
taken into account at  higher temperatures. Equilib- 
rium constants at  "500 ° , 600 ° , and  700" are given for 
reference. Attention is called to the CHrs team reaC- 
tions as a source of H: and of H.~C0 mixtures. 
2601. PF~SZ, R. N., A~n SrmV~RT, L. Catalytic Activity 

and Adsorptive Power of Supported Iron, Cobalt, 
Nickel, Copper, and Silver. Jour.  Am. Chem. Sac., 
voL 49, 1927, pp. 2783-2787; Chem. Abs., vol. 22, 
1925, p. 345. 
Samples from a uniform supply Of diatomite brick 

were impregnated with solutions of the nitrates of Fe, 
Co, Ni, Cu, and Ag, in the proportions of 1 gm.-atom 
of metal per 100 gin. of dry brick, in order to insure that  
the differences in catalytic activity of the supported 
catalysts .thus prepared might  be due only to the spe- 
cific properties of the metal in question: The  appa- 
ratus,  the static method of measuring the catalytic 
activity of these catalysts for the hydrogenation of 
~H~, and the method of measuring the adsorption o£ 
1% and C:H, were the same as previously described in 
abs. 2599. Co and Ni caused instantaneous hydro- 
genation of C:H, at  " 2 0 ° ;  Fe was  moderately active 
at 0 °, Cu a t  50 °, and Ag ut  100 °. Much more H~ was 
adsorbed by Ni and Co than by the other metals, and 

removed by react ion with 5% Na~CO~- Alkali t reat°  
meat of r aw k iese l~hr  dissolved only the smallest  
particles. The results confirmed the conclusions d r a w n  
by Teichner (abs. 3362)° 

~ . .  ~qee abs. 3368, 3383a. 
260~. P~m~LT,  R. [Synthetic Production of ~ f o t o r  

Fuels According to the Fischer Process.] Ray. in- 
dust,, vol. 65, 1936, pp. 373-876; Chem. Zentralb.,  
1936, i ,  p: 201i; Chem. Abs., vel. 31, 1937, p. 5973.  
Summarizes discussion of benzine synthesis by the  

method of Fischer and Tropsc h. 
2 6 0 6 . - - .  [Some ~ew Uses of Cobalt.] G ~ n l e  

civil, vol. 108, 1936, pp. 254-257 ; Chem. Abs., "vol. 30, 
1936, p. 7516. 
Stellits and the newer alloys of Co with Be, Ti, and 

A1 are mentioned. Some of the hard Co alloys in the 
form of fr i t  are  mixed with powdered diamond. Co is: 
used as a catalyzer in the Fischer process for  sYn- 
thetic production of light oils, als0 for plating. 
2607. I'E~R~I~, M. [Evolution of Activity 0£ FischerZ 

Tropsch Catalysts.] Compt. rend., vol. 224, 1947, pp. 
' 342-343; Chem.:Abs., vol 41, 1947, p. 3739. _ : : 

Fischer and Meyer (ubs. 988) observed tha t  CO was 
completely hydrogenated to CH, in the presence of a 

: ' Concept that the metallic bond is equivalent to reso- 2597. -. [Reactions Involving Solids in the Ab--:~ii~:! more C~.H, by Fe. Reaction velocity measurements fresh catalyst. Craxford (abs. 637) a t t r ibuted tlle 
with Ag a t  100° and Cu show that  the rate is pro- : hydrogenation to metallic Co, and the synthesis of  

• hating covalent bonds permits the formation of a sYS- sence of Any catalytic Action of the Reaction Prod:~' ~:] pertioua[ t6 the H:.  and independent Of the C,H~ coil- higher hydrocarbons t o  CO carbide. Earl ier  i t  was 
tern of atomic radii that  can be used to calculate in ter -  ucts.] flour. Phxs Chem (U S S R ) vei 23 1949,:~ :,:| centration. With Fe a t  0 °, excess H= increases the observed tha t  where the CO nnd H: were diluted with 

. . . .  - atomic distances in metals and intermetallie compounds ~ pp. $00-808; Chem. Abs., vol. 43, 1949, p. 8820. %ii / rate, While excess G.,H~ has little effect. An association, CH,, condensable hydrocarbons were formed a t  once. 
and to interpret observed interatomic distances in terms The corners of a cube are its most reactive poin~!~ '! rather than a dissociation theory o f  catalytic hydro- Now i t  ha s  been found that: N: produces t h e  s a m e  
of the electronic structures of the crystals. An equa- I f  the reaction starts from the Corners and proceed~(;~| genation, is indicated, of CO and :H: inhibits t h e  formation 0f' CH~ ahnost  

: tion iS developed to express the change in Covalent ra: along the diagonals o f  the cube, the  area: of the rea~:~'•~|: 2602. PECi~, E. B ,  ~.~n P.~i~z~, A: :  Production of syn- effect, and i n  general, lowering the partial l~resgure 
dins (metallic radius) Of an atom with change in bend t ire surfaces increases; this explains the usual a u t ~ : : l  , .thesis Gas From Powdered Browu C0al or Coke .~t ~ompletely. Lower ing  Of the synthesis t empe ra tu r e  

:~ number, o r  in coordination number, if the valence re- catalytic acceleration of reactions involving solids?.~:~i|: H .  Koppers:G. m~b. H., Essen. CIOS Rapt. ~Lx_-Wlli- from 190 ° to 175 °, as well as a reduction In the flow 
mains constant;; t h e  Stabilizing, b0nd-shortening el: The theory-is applicable:also.to reactions starting a~:~;'~:::J'-- 36, 1945, 4 pp PB 417 ; -TOM: Reel .19$ British Abs., of the reactants; also reduces tim necessary delay in 
fect of the resonance of shared-electrml-pair bonds crystal edges. In both instances , the rate of reactio~?~':~i!'| : "the sthrtlng Of  the synthesis reaction:-: T h e s e  ohser-. 

: : : among alternative positions also is taken into c0nsid- passes through :2946, B, I,  p. 159. • 
a m a x i m u m "  : : . . . . . . .  : . . . .  "~r~i:!!~|~ :: C o s t  estinmtes f o r  the  product!on of 1¢  m.~ of syn- rations indicate that  tim initial produeti0n of CH, i s  

; :  eration.  This  equation is applied ra the  empirical inter- '2598. Pa~nso,x, B.M. [Petrol Synthesis From Melh~.:':|": thesis gas p e r  hr . :  Flow sheets for (a) the conversion due to overheating t h e  catalyst, bed and t h a t  :any 
: at0mic:distance data for the elementary metals to ob: method of preventing ~his temperature rise s ta r t s  the 

tainanearlycompleteset0fsingle-bond'radiL Cr, Mn~ ' ane. :  The Hydrocol Process.] Ann. mines-et car~'_'J!~:-: of coke-oven gas into synthesis gas, and (b) low-tem- 
burants,  Oct: 15, 1946; Gas Times vol 50 1947 ~::: ' |~ ": perature carbouizatiou followed by gasification o£ b i t u -  hydrocarbon synthesis  without, the formation of e x -  

and Sn exist in metals in 2 forms: A small, high-valent  104-105.. . . . . . .  ~ | ~ "  ' ruinous Coal. i : ' : : .cessive CH~. i .~ . . : 
form and a larger, Iow-valent form. Both kinds of 

! : i . Mn atoms coexist in a-  and in ilL,in In many metals Describes process, its development, and advantsges.! ~'<' ~ '~ P~nLEs, W. C. See abs. 1440, 1441, 1442, 1443, 2608. - - .  [Chemieal Evolution of leischer Cats-. : 
each atom is attached tO some 0£ its neighbors 'by streng Gives operating principles, describes a commercial test-~ ~ ! i  :i444, 1445, 1446, 1447, 1448~ 1449, :1449a. lysts During t h e  Thermal  Redecing Trea tment . ]  
bends and to others by much weaker boods Anex-  sea lep lan t  anddiscnssesaprojectforalarge.scale;i!~!iii : ~ ; ....... Compt rend. vol. 227,~o. 8,1945;pp. 476-478;Buli .  

~ i ! ; i  {i PERI~:XN'S,P D. Seeabs .  6;: . . , : v 0 L 4 3  1949~p. 26. : : 
t r e m e  ease is fi-W,:in which there are strai-ht  strings : plant - ¢~i PsPps~, W . P .  ,'~cc abs. 141. "~ sac. chim, 1949, No. 5-6,  pp. 366-367 ; C h e m .  Abs ,  : 

• : : :  of strongly bonded a t o m s ,  similar .string~ al~o are : 2599 ~ P ~ s z  R N Catalvile ~n~h~,n;*~: : :  ~*~:i -~i~: ' ~  Ni Catalysts on kiesclguhr wi th  small: amounts  o f - :  . . . .  'present i n  the a-U struet~{re ' s - • . . . . . . .  : - -  . . . . .  -~--~ . . . . . . .  u~ u, ~ . - ~  ~- 2603. PERNOVX, E. [ExaminationlUnder the Electron . . . . . .  
: . .. _ . .  _ . The u~e of the radn ene and Hydro en m the Presen ~ of ~r~,]li~ ('~m'~: ~ ~:('~ ~ Microscope 0f Some Kieselguhrs Utilized as Catalyst :Th0~ or Al:O~ were subjected to reducin- tests in order 

: ~s fms~rare~ oy application to the structure o] Cement ' : -  'per. :;I. Measu~ment~ of Reacti~Cnevel:oc[tTandA~: ~:~! : $upports.] Compt. rend.;:voL 225, 1949, pp. 1,646- : : t o  ascertain as a function :of time afi~ temperature,  
: • . . . . .  ~ . . . . . . .  ~ n  . . . . . . . . .  sorption Isotherms a t  0 ° and 20°. Jour. Am. C b e m ~ i ~ ; .  , " ;  • -, . . . .  • , " : the loss in ~veight and t h e  amountS of H:O and C0:  164 Chem Abs vol 43 1949 p $831 

~: " 2594. P~'CEI;,. P . . ]L .  Production of F a t t y  Acids-From . Sac.,-vol. 45:1923, pp. 11961210 ; Chem Abs v o L ~ ; .  
,: • . "~ ~ . , ~  ::.>~ :'About 50 Samples of 4 different commercial ki~sel- : set free. The  catalyst, af ter  dryi~g~ tested 26.3% of ( 

- > Byproducts of the Fischer-Tropsch Process. : CIOS ~ 17, 1923,;p. 2220.:.: : :~: ~ : ' ~ i  ~ . . . .  
~ - : . l~e~t. -- '~VIII-35, 1945,. 3 pp ,  PB 4,291; TOM Reel - Kinetics of the catalytic Combination of H. and C-~ guhrs were examined under the electronic microscope : ~ !~I, the transformation o f  which .to the: metallic s ta te  ~ • 

A'erude Filter-Cel, an acid-treated Filter, Cel, an acid- involved a loss of 7.2%. A rapid heating up .to 450 ° 
: : : -  • ~ "  : : ' :: " .... : : . .  ~: : have been studied a t  0, and 20, in the  presence 0f C~ :~treated Filter-Cot followed b y  treatment wi th  5% in a stream of  H: for 127 rain. caused a loss i n  weight: 

,~arafaf lS produced by the Fischer-Tropsch process . . . .  The reaction velocity a n d  adsorption isotherms ha~'~n~ ~2: :Na~C0, and a crude Filter-Cel treated with 5% Na:CO~.' :~: of  24.8% and  in 24%. The same catalyst  Calcined 
I • P. o0°--~ ~ and consisting of C~C~ hydroearbons~ .ueen determined. Within limits, t h e  velocity increa~'~:~:~.~ :A magnification of 6 000 was a d o p t e d .  The  micro-~ : in air at  900" los t  26.4% of  its weight: The  b r i e f  

• are" oxidized with a i r  a t  130°-1~0~, using KMn0, a~ - with the H: concentration bu~ decreases a s  the c~.( ~'~ ¢~ ~ i ~ i  !~aphs are~ described~but notAllustrated.  Taking ac- t rea tment  up to 4~0 ° had an almost identical resul t  
: .~ataJ.YSt in A1 towers~ Oxidation is not complete and concentration increases: The temperature coe~idn :Count of the fact that  the  kieselguhrs are 'made up ! 0 f  and Was 'enough to eliminate almost the whole a m o u n t  

m e  ~ n  salts of the fat ty acids must be separated from 0x ~ne reaction veioeity/10 °" rise between 0° and 20' ~957'o of hydrated amorphous silica to which are added of CO~ and H=O in the basic carbonates and(the other : 
: :: .the.unrea.cted"pa.raffin by means 0f alcohol and C~H~: : is l:62i:indicatingthat diffusiondoes n0t  play a d o ~  ~bme silicates and various impurities (AhO, and Fe • hydrated substances tha t  made up the dried ca ta lys t :  : 

= . s . ~ a ~ e r  neutranzauon with NaOH or Na.-C0~ the crude nan~paru  = . . . .  : " ' \ ~  ~6Xide), the following interpretations ~Can be made. ' :~ ~ w i th  a sl0wer treatment of gr_adual heating up to:450 ° :~:., 
' : l~S are Steam-distilled a t  250 °. The lower  fat ty 2600 pE,~sE, R. N.; ~ n  .C~ESEBa0: p. ~.Th~ acid t reatment  of the crude •product causes the" during a period of 4 h r ,  the loss in weight was  28;5%: 

: ~cid§; such as f0rmic, acetic, pr0pionic, and butyric " i n  the Reaction ~ ~su~ 
. R..:Equiiibri~ ~ acio 1 

~H~+2t~-O~-CO~+'4t:~: Jour: ~ ~erfieial formation of  a silica•gel, which Seals the : : The re  was a n  increased redueti0n of the NiO. . The  
- . ¢5~he Off immediately and the hydroxy aeldsmre con . . . .  Chem; Sac., v01. ~0 1928, pp. 1464-1469; Chem. At ~ores. ~ This silica is redissolved by ~reatment with H:0 and C0~: set f ree  measured,  respectively, 21.4 and 

: .  : vei~ted to unsaturated ac ids ; '  Keto acids also are re- - :: Vo1. 22, 1928 p. 2139/ . . . . .  
_ . ~ v o d  a t  this point by the Hader  process. The oleflalc • ,^Reaction CH~2t~..O-~CO..+4H. has been studie~'.'~ ~:.Na~CO~: ~ The direct carbonate treatment of -the * 4.85% of the initial weight, the deficit of 2 . ~ %  being ~ual product involves only a small purt of the silica. CH~, which ~was carried away in the streaur of ~ ,  ~ At  

~b: . " the end 0f a series of operations at  different tempera-  and saturated acids remaining as the  Na salts from the Vt~ ° an~ atmospheric pressure. Equilibrium Was a i dsisting of the most finely divided portions• The 
: above distillation are set free With HN0~, and the N a -  prp~chedfr0m both sides and the value of the c0nstm microscopm examination thus:confirms'the conclusiops ~ tures and:t imes the weight Of the ca ta lys t  had  di- 

NO~ is removed. ~l~e free acids are  steam distilled by found to be 0.037 (partial pressures being e.xpressedt~ m~cle by Teickner. ' : " : : : : ' : minished 32.5-32.8%,: a result  very cl0se toy t h a t  0b L 
" . : the Wecker method of  forcing water  into the hot fat. atmospheres) a t  50~ °. This is i n  excellent agreemeU 2 6 ~ t . ~ .  [Use Of the Electron.Microscope in the rained bY Calcination in air  at  9000, including the  total  

:: " This  method avoids polymerization and keto acid for-" with~ the value' calculated from Lewis and Randall! ~"S~mdy o£ Catalyst Snpp0rts.] flour, chim. phys., vul.'- ( reduction of the Ni0 (26.4%+7.2~=~3.6%).  These .  
marion and high-grade fa t ty  acids are  obtained. The free'energY equations and thus supports in parttoula ~ 47,.1950,1~. 233; Chem. &bs., vol. 44, 1950, p. 763~: . empirical results, however, ' do not necessarily agree '  

: fatty, ac ids  are  estertfled :with glycerol (made from the i r :  equation for '  CH~ in t h e  low: temperat~ ~r~a tment  ef  -kieseig~hr with HN0,  and HC1 caused - with general practice; many factors may m o d i f y  the 
:- :: :propylene) to ferm soaps • Or edible triglYeerldes. 0p- 'region. I t  is pointed out that ted :reactions CH[-t tJ~ formation of a sio~ gel. T h e  gel waS Completely : results .  The ra~e of temperau~e increase, t h e  l e n g t h  ; 
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of  t rea tment ,  and the  flow of H~ affect t he  var ious  :Mech. :Eng., vol. 72, NO. 5, 1950, pp. 599-610 ; Chem; T 
chemical  reactions involved such as dehydrat ion,  de- Abs., vol. 44, 1950, p. 7510 . . . . . .  : 
carbonat ion,  reduction of  CO~ to CtL, and reduct ion of Th is  repor t  presents  t he  p re l imina ry  resul t s  of a 
:NiO. The  same p a r a m e t e r s  mus t  l ikewise influence B u r e a u  of Mines invest igat ion of  the gasification of ~(; 
t he  format ion  of hydra ted  combinations between the pulver ized  coal by steam-O~ mix tures  in a vor t ex  re- .;'! 
s i l ica of  the  ldeselguhr, the  AI,O~, and the  oxides of ac tor .  The  theory  of the  v o r t e x  is explained, t hebas l e  : ,  
t h e  heavy  metals ,  a s  these  combinations a r e  formed pr inciples  of  reac tor  design is set  f o r t h ,  a n d  an  illus- . 
v e r y  easily under  the  conditions of prepara t ion  and t r a t i v e  example  of their  applicat ion is given• A method :: 
reduction of Fischer  catalysts ,  o f  calculat ing the  composition of  the gas  produced in :: 
2609. . [Loss in Weight  of  a F ischer  Nickel th i s  r eac to r  is advanced and  has  been checked experl- :~• 

Cata lys t  Dur ing  Reduction.]  Bull. soc. chim., 1949, menta l ly .  The  C conversion and the limits of opera- ::~ 
~qo. 5-6, pp. 366=-367. t ion have:been found to be closely re la ted to the tYne :~ 
F i scher  Ni catalysts  were  heated to 450 ° in s t reams  and  un i formi ty  of the coal distribution. A method ~f :::,:: 

improv ing  the operation o f  the  equipment  and  the  qual- ..Y 
of  N - a n d  H: ;  the losses in weight  were  v i r tua l ly  the i t y  ef  the  gas by a change in the  type of coal dis t r ibutor  :::;: 
same.  A very  slow react ion was  observed a t  220 °, f r o m  the  conical to the spinning-plate form appears  to ::::::~ probably  corresponding to a s t ruc tura l  change in t h e  
cata lys t .  F o r a  tota l  loss of  28.5% of the ini t ial  weight  offer considerable .advantages ~ 
of  the  cata lys t  2124% was  represented h y  H:O and ; , PEnnY, L.  R .  ~ec abs. 1105. )T 
4.85% by C0~. The  deficit of 2.25% was logically a t -  i PERSSO.W: O. See abs.  1385. : .: :~ ~:~- 
~.IsbsU[veeddt°nati~l° ~ l:d~ctt~°ne~f v CwaO~s inot 2 CHe~'~uLbd~h 2616. PERTIERRA, ft. ~I. E r r o r s  in the Determinat ion  of ~:.i,! 

• "- • . • ~as* 'Tempera tures  Wi th  Thermocouples.  Ion, vol. ::: !~ 
I n  reducing the cata lys t  by successive steps of tern- 10, 1950, pp. 395--401; Chem. Abs., vol. 45, 1951, p. : 
p e r a t u r e  mainta ined until  the weight,.of the cata lys t  1861. 
became constant  i t  Was found tha t  at 120" t im loss in ~ "~:~, 
we igh t  Was rapid and v i r tua l ly  complete in 2 hr .  ; a t  Discrepancies  in gas t e m p e r a t u r e  measu remen t  with ::-i!:') 

thermocouples  and methods fo r  el imination of  the er- ~ ' ,  210 ° the  loss was rapid a t  t h e  beginning and  then r 0 r s  due  to radiation are  revlewed~ :/'.~)i: 
Slow fo r  about 50 hr. ; a t  360 ° the loss occurred in 
about  5 hr.  and likewise a t  450 °. The  losses were  - - - - - - - .  ~ec abs. 419. : :;~i: 
respectively,  9.4, 12.6, 9.1, and 1.7. 2617. PETC~, N. J• Positions of  the Carbon Atoms in : 

i :  2610 . . . .  [Thermai-Reduct ien T r e a t m e n t  o f  : Ans tea i te .  Jour .  I ron  Steel Inst .  ( t o ,  don) ,  vol.  145, •! 
F ischer  Catalysts ] ;lou r.  chim. phys vol 47, 1950 / : . 19~2, pp l l l P - 1 2 S P .  Chem. Abe. vol 36 194 ° n 

: Pp. 262-263; Chem. Abs., vol. 44, 1950, p. 7638. .... : ::," 6477. ' : .  " - '  -" ":~ 
Cata lys t  containing 26.3% Ni ', Small amounts  Of ~in, : ' :X-ray "powder photographs of  austeni te  show tha t  :~i 

and  A1 With k iese lguhr  as support  was Studied• The t he  possible positions for C a r e  a t  the reuters  Of the u n i t :  
to ta l  loss in weight  and the  amounts  of H..O and  CO.. cells a n d . a t  the midpoints of the  edges. Discusses the -  : 

• : f o r m e d  were  determined d u r i n g  successive reductions . o n e s  0X the s~rucmre L 

: ata12302~25;~d36:o~sd2~o~ H T h e o t o ~ ) ~ o s s  ~nwe~ght , 2618. --------7: i n t e rp re t a t ion  of  the Crystal  St ructure  ")ii 
-- - .- . . . . . . .  ; ~ ,  ~ z ~ ;  a n n  oz ~e~en t i t e :  Jour, I ron  Steel Inst:  (London),.v01. 'I 

p resumable  CH, 2.90%.' All  of the C0= ev0h'ed was  ' 149, 2944 pp 143P-150P : Chem .~bs Vol 33 19~4 "~ 
fo rmed  a t  or  below225% : : p 4891 : '  " ' " "  ", ' : , ,.:i~ 

• g e e  abs. 779, 2743, 2744, 3229, 3426, Cement i te  is essentially a f r a m e w o r k  of  close-packed ~ :  
3427, 3426. " . . . . . .  Fe a toms  w i t h  the small  C a toms  in the  la*gest  inter- ~.":: 

: : .  : ' :2611. PErmVCaE L ' :  [SYnthetic Foods ] L a  N a t u r e  s t i e e s  held in place by metal l ic  bonding T h e  lattice "~ 
N o i  3146, :1947 ~ .  327. : . . . .  ' ' : .  ' ..i p a r a m e t e r s  of: cementite h a v e  a s m a l l  b u t  sy s t ema t i c  ~ 

:: '7 . . . .  Survey  19~2 .5 :  Chem. :Eng. Progress ,  vol 43, No / a t o m s  to a l imited extent. 9 refs .  : . 
;: ! ~ 12 ; T r a n s .  Am:: Inst:  :Chem; Eng. 1947, pp. 659-666; ~ .  ~ee abe: 2120 • 

. ' .  2613,: Pr.imx-, C; w :  Evolut ion of the Petr0chemieai  : '2619: PETEns [ T r e a t m e n ~ 0 f K o e h s i n ~  :TOMReeI: 
: • Indus t ry .  Oil Gas-Jour . ,  V01: 48, :No...21, 1949, p p ,  " : 170, f r a m e s  415-~19, J u l y  18, :[939. ~ - ":: ~: 

.- : 66, 67, 82, 84, 87, 8 8 .  : : Catalyt ic  cracking is super ior  t o  thermal ,  eraching'/! 
" .:~;omprebensive s u m m a r y  Of the pe t rochemica l  i n ,  u n d e r  pressure.  Since c rack ing  catalysts  polymerize~ 

:. dus t ry  is presented and the  impor tan t  sources of petro-: = : eas i ly  they  should be used  first  fo r  polymerizat ion and: 
~:: l eum chemicals  are  r e v i e w e d . . T h e  possibilities in  the" : :  : then fo r  cracking $ i - A I : a s  w e l l  as  " ~ P 0 ,  eatalys  "t~, i 
: • ' Prokluction o f  ioxygenated chemical  byproducts Of the ~ ::: Were being considered. ~ : ~ : .  , -  :: : ~  

s'Fi6~4c)e;:nT~°,PG?T:Y~:is:s::~udbi:i:::2:From S0urces: : 26~{MPz~ngS~ Koal.[]Pr%g~e~S.~bi:antdhle!ImnPnrt~v~ng2~i 
"~u!ner  T h a n  Petroleum. Canadian Chem. Process v 0 ! ,  :12,1937.pp. 552-568. • ' t~  

' ~  ::. ~(~d~} v0L32,1948,  pp. 624-629. : . . : G e n e r a l s u r v e y ,  including the  benzine syntimsis f rom 
~ " ~ e w e w  Of t he  product ion  of  fuels a n d l u b r i c a n t s  by ~ coal  and  w a t e r  gas ' . : , ~  

' . . . . .  t t~e 'hydrogenation of  coal and  b y  synthes is  f r o m  n a t u , '  : 8es  abs 99~;: 995, 996 997, 1034, 103~?~ 
r a l  and  w a t e r  g a s .  I t  is concluded tha t  c a n a d a  can ' :  2620 p T . . . .  __ " V ,  ~,~:: 

: beTmade  independent  of  outside sources  of  crude-oil :: a. ~ ERS'/~., AND KAPPELMACHFal E. Conversion'÷ 
supplies by  util izing coal resources  lying wi th in  i ts  geo- :~ - of  Hydrocarbons  to Carbon M o n 0 x i d s - H y d r o ~ !  

g T a p h t c a l  boundaries us ing  e i ther  the Hydroee l  or  the : ~M2~tures. B.renstoff-Chem., vol.  33, 1952, pp. 296~.~ 
' .: S Y n t h i n e p r o c e s s  ' ~ . . . .  - au# ; t Jnem.  Al~s.,v01.47,1953 p. 290. , ~ 

" : :  : P~m~x,]~ a c ~  abs 8 ioa  : " ' : / ~  . T h e r m o d y n a m i c  calculat ions Were m a d e  fo r  G~i,;~ 
- '~:. :  .~ ' : . .  :..: " A = : ~ ' :=~ spl i t t ing With air ,  s t eam:and  C 0 :  over  the ent i re  tem~,~ 

z ~  ~ , ~  ~ ,  ~,=, ~o~mx, ~ _ ~ ,  .Az~.~ .~ ,~or r ,  M . A .  Con-:  l~ r~a tu re ' r ange  of  p~actical  in te res t  and  the  exact~.~ 
uous t~asmcauon oz zmver~zea  t~oal W i t h O x y g e n  = theore t ica l  cracked-gas 'composi t i0n de termined c o r r ~  

:, mixtures.  ~ : ' -and S team by the Vortex Principle.  Trans .  A m .  See. : spond ing  to the  pract ical ly  impor t an t  C 0 - H  
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~qi ca ta lys ts  we re  p r e p a r e d  wi th  which  these  reactions 
were  studied on  a labora tory  seal% wi th  good agree- 
m e n t  between theore t ica l  and e.xperimental results.  
Catalyt ic  spl i t t ing of  CH, is more r ap id  wi th  a i r  or  0 
t han  wi th  CO.- and  s t eam.  The exper iments  gave  some 
l igh t  as  to the  r eac t ion  mechanism and  assisted in 
minimizing soot format ion .  Soot fo rmat ion  can be 
reduced by lower ing  the  part ia l  p ressure  of  the  hydro- 
carbons by add ing  a n  excess of s team,  dilution with 
iner t  gases, or  by t h e  use  of  a catalyst  Of h igher  activity 
and selectivity. T h e  results  a re  presented  in tabular  
fo rm and in g raphs  so the  theoretical conditions can 
be  determiued for  any  desired cracked gas  comp.osition• 
Since the t he rmodynamic  final s tate is dependent  only 
on the  t empera tu re  and  tile atomic re la t ion C : H : O : N  
in the  reactants ,  these  results a re  applicable to all 
cracking of solid l iquid and gaseous fuels  With air, 0~, 
s team and CO: as gasification media.  
2621. PETERS. K.. ,k.~D Kt~STEn, H.  [~ ' a t e r -Gas  Equilib- 

r ium U n d e r  the  Influence of Electr ic  Discharges a t  
D imin i shed  Pressure . ]  Ztschr. physik.  Chem,  vol. 
14,% 1930. A. pp. 234-303:  Brennsteff-chem: vo l .  11, 
1930, pp. 171-172; Ges. Abhandi.  Kenntn is  Kohle, vol. 
10, 1932. pp. 279--299; Chem. Abs., vol. 24, 1930, p. 
4708. 
Mixtures  of CO and  H= reacted dur ing  electrical dis- 

charge at ,liminisbed pressure a~cerding .to tl,~.eq,,~,~ 
C 0 = + H = = H , 0 + C 0 " 1 0 . 4  cal. The yie]a Ine'e. 
with current  dens i ty ;  ~o  marked displacement  Of the 
equilibrium w a s  noted  between 20 and 60 ram• Ha: The  

yield  remained c0ns tan t  up to a ra te  of flow of 7101. per  
hr. T h e  ave rage  tempera ture  in the  discharge tube 

430: Ges• A b h a n d L  Kennta i s  Kohie ,  vol. 1~  1937, pp.  
503-~05. 

C r a c k i n g  of Kogas in  I I  upon g r a p h i t e  is e empared  
wi th  thut  upon P t  (abs.  1035) ; the  yields are  similar .  
2 6 ' 2 5 . - - .  [P repa ra t ion  of L igh t  Naph tha  F r o m  

Kogasin I I  by Cracking.]  Brenstoff-Chem., vol. 17, 
1936, pp. 301--306; Ges. Ahhandl .  K e n n t a i s  Kohle,  
voL 12, 1937, pp. -U~06-516; Coal Carbonisat ion,  vol. 
1936, p. 205 ; Chem. Abs., vol. 31, 1937, p. 1992. 
Cracking a t  465°-~70 ° and pressures  to 100 a tm.  h a s  

been studied a t  th roughputs  up  to 150 re. o i l / r a in .  
Cracking was  assis ted by H~PO, ca ta lys t .  The  pro-  
port ion of  gaseous to  liquid p roduc t s  var ied  b e t w e e n  
1 : 2  and 1 : 6  up  to 530 ° and a t  560 ~ a t ta ined  1:  1, a s  

compare<l wi th  c rack ing  a t  a tmospher ic  p ressure  in a 
Pythagoras  tube n p  to 740 ° where  p ropor tmns  r a n g e d  : 
2 : 1 - 6 : 1 .  P r e s s u r e  cracking yielded ml sa tu ra t  ed com- 
pounds in smal le r  amount ,  the naph tha  obtained, how- 
ever,  being highly unsa tu ra ted .  T r e a t m e n t  wi th  C-.H~ : 
in  the presence of H , P 0 ,  catalyst  did no t  improve t he  : 

:oc tane  number ,  a l though C.-H~ did. 
2626. PETEI¢SEN, ~tV. [Ef fec to f  Phenol  Content of F!o- 

tation Agents in T r e a t m e n t  of Coal Fines•] Bergbau  
Arch., vel. S, 194S• pp. 83-103 ; B r i t i s b  Abs. . .Novem- 
ber  1948, B, I ,  p• 580. 

T a r - o i l  f rac t ions  ~or flotation should  contaiu 4-5~o 
o f  phenols to p romote  frothing, P a r t  of  the phenols  
c a n  be suppl ied  b y  addition of l i m i t e d  amounts  of  . 
ammodincal  spen t  l iquor conta in ing  : a b o u t  1.8 gin. Of 
phenols/1. Still g r e a t e r  economy of t a r  oil Can he  
achieved by addi t ion  of  pine oil. Paraff in  is i n f e r i o r  

was  300% while t h a t  of  the discharge s t r e a m  was  ahout to t a r  oils unless improved  by frothing" agents. A syn:  
800°-1,000 °. For  mix tu res  rich in CO.- the  calculated thet ic  Fischer :Tropsch oil f rac t ion  conta ining no phe-  
equilibrium t e m p e r a t u r e s  were:up to :1,000 ° hig!ler than .nols but 0.79'o of salmaifiable constituentS, when t e s t ed  
the t emnera tu re~ '6 f  the discharge s t ream;  indicat ing:  ~in prngressiveiy i n c r e a s i n g  amounts ,  w a s  comparab le  L : 
pronoun'eed' e lectr ical  effects. " :  . . . . .  init ially with t a r  0ils, bu t  its" efficiency Was not m a i I ! -  
2622. PETERS; K:, A,~D .MEYER; .K. [Tbermui  Forma-  . .rained a t  highei' concentrat ions.  
- ti0n of AcetYlene F r o m  Metboue.] Brennstoff-Chem . . . .  : 2627. P~rsnso.w, S. ~ .  Utilizing Natural_  Gas W 0 u l d l  :~ 

. . . .  ~ v o l  ~10 19')9 rm 3o4-3o.q ~ Chem. Abs v o l  24 1930, Aid United S t a t e s  0 i l  Supply Oil Weekly vo L 113,. i 
V; '~- n:4S~ ' 7" ' " ~ "  " :" :.-" : ~ : .No. 9, 1944, pp: 9--2, 32; Petrol .  Refiner,  vol. 23, 1944, 

i'!-): Possible reac t ions  a r e :  (:1) 2CHcoC~.H,o+t3H~91 : : =p:145. : . . 
;~ .~eai•  (o) oCH~oC-{-4H.- -41  cal. ;  (3) _ C H , ~ I / 3  I t  is suggested t h a t - t h e  Governmen t : cou ld  a e v e l 0 p  

:, .(C~H,) +3H=--42 cal. Reac t ion  (1) is f avo red  by high application of  Fiseher-Tropsch process  to make  s y n -  
:~,temperature a n d  low pressure. React ion (2) can be thet ic  oil f rom n a t u r a l  gas. thus increas ing  the l iquid :  
i Suppressed by s h 0 r t h e a t l n g  time. The  appara tus  con- . : fuel  supply and  conserving domestie pet roleum reserves,  

: .sisted of a g l a s s  g lobe  with 3 tubu lures ' :2  of wl*ich, : r a t h e r  than  g iv ing  s o  much a t t en t ion  to foreign oil" . 
:; being co inc ident  wi th  the g l o b e  d iamete r , :  s e r v e d  to . :: :fields. . . . .  : ~: ~ " : :  . 
- a d m i t  tile g a s  and  electric cur ren t  fo r  hea t ing  a W :i 2628 Pet r0 ieum:  (Lond0n) " S y n t h e t i c  Fue ls  in Ger- :  
~kpiral in the cen te r  e f  the globe• Reac t ion  gases were  : m a n y  I In t roduct ion  ~rol 9 1946 " 74 93 " ' :  

drawn off by the  3d tubulure :  :Wi th  a hea t ing  zone 2 0  ~ • • " .  : : " ' ' pp. ' " ' ' 
(3 ram. w i r e )  a t  3,000 ° and CH,  a t  50 ram. B e f o r e  the  w a r  the  t r e n d  i n  . fuel  SYnthesis W a s  

~am; long  ¢ ra te  of 30 1 p e r  hr .  66 5 %  of the toward  the  Fischer-Tropsch process~ bu t  dur ing  t h e  - 
r~ssure passed a t  thent ° C,H~ no C,,H, being formed, ' : :  War the 'Bergius  hydrogenat ion process gained interest ;  C H ( w a s  en t i r e : t ed  , . . . . .  . • 
Phe-beat ng t ime  w a s  0 0001 sec .  These  were  the most  Of thef lo ta l  off p r o d u ~ o n  o f~ :~180~0f tons :~ner19~ s 

• ": i n I x r o m  art s o u r c e s  ~u~uuu m w a  ~vorable rend*finns found for react  o ( ) . . . . . . . . . . . . . .  n -  - r  . . . . .  o ton  w a  reduce~ b "'~ • " ° ~  " "-" n h y d r o g e n a t i o n  a a o n l .  ~t~,t~ s s p Y : ~. 
~P~ PETERS K ,~.wn Pm~XSCHXE A luecomposmo  !( • ~; - -• • - the  Fischer-Tropsch process  Also a t tent ion  had been 
: " " "-- . . . .  ' vol " v a l u  ~o n reu~mg p r  ancuon  t a m e r  znan nevem ng  i: of Methane W i t h  Carbon Dioxide and  ~ ra t e r  Vapor  : ~ ,~ . i e - - "  o ~ - "  ='~' . . . . . .  pi 
i.tn the Electr ic  Discharge.]  J~renns~0~'~a.em" - •  " : :new processes dur ing  the  War:  No evidence has  been 

5~11, 1930,.pp;)~73--476; ~es.:Abhan.dLhK.envnlm. ~ 5 . K ~ i  found • Of deve lopments  tha t  ~would m a k e  either of. t he  : : .  
ii~oI• 10, 193.(PP.  271-~79; Che . " :  . . . .  " . ' i~5cesses more  a t t r ac t i ve  economically. The  use  of ,  • 

:~!;:~P~'645: " : ~ l ~  i "  : [6ressures above a tm0spber ic  and  the  Use of  F e  r a t a -  : 
kt ~,000-6,000 V• in the discharge tube Previous . ' d - lys ts  and processes work ing  in. several .Stages had  b e e n . .  

~ ibed  and wi th  r a t e s  of gas-flow to 800-1. pe r  hr., CH,-- - invest igated i n  connection wi th  t h e  F i sche r -Tropseh  
;0 . -mixtures  have been a lmos t  completely process, but  ex tens ive  p l an t  appl icat ion has  not  been : 
, CO a n d  0=. Separat ion '  Of C did not  e s t ab l i shed•  As r e g a r d s  t he  use of  pressure,  d rawings  

~ 0  and CHr-CO.- 
.~e0mposed t o  ~:~ a n n  u=. ~ 

~.~ur~ b u t u t  i n t e rmed ia t e  vol tages  a l a rge  par t  of the . .  ~ were  obtained of vesse ls  designed to  opera te  a t  10 a t m .  
9H, formed C~H.~. Tabu la t ed  da ta  show t h a t  by vary-  ~ pres£mre "~ The  principal  fea ture  :is :the methods 'used  : 

~g thepropor t i0ns  of  the  mixture 'used Variations o v e r  t a  dissipate t h e  exo the rmic  h e a t  of  r e a c t i n n . '  Some ; 
~flde l imit  a r e  possible in the resul t in~ gas: Curves useful  informat ion  was  ob ta ined  r e g a r d i n g  operat ion : 
~ow the  re la t ionships  between cu r r en t  density', CH~ : . -in:stages and  recycling. Of pa r t i cu l a r  in teres t  is  t h e  
ntent, and the  production of CO and  C:H~ . Oxo process. Of importance,  too, i n  the  production o f  
]~.:FETEItS K: A N n  WXl~ZEIt, K :  ~ [Cracking b f  . •avia t ion fuel  is the  Dehydrlerung-Hoch-Druck process,  

6 429 which cata lyt ica l ly  dehydrogenates  naphthenes  to urn  ~,~-ogasin.] ' Bre~mstoff-Chem, vol. 17i :[93 ; pp. ~ " . . . . . .  - ,  

: •  / 
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m a t e s  a t  50 a tm.  and 500°. I n  t h i s  way ,  the  yield .% 10-bbl. p e r  d a y  exper imenta l  syn the t ic  oll P i f o t '  
of  a romat ized  gasol ine  is sa ld  to  be 65% of the  feed .  p l a n t  i,~ o p e r a t i n g  on na tu ra l  g a s  a t  the  Baton  ROuge 
2629. ~ Synthetic  Fue l s  in  Germany .  I I .  H y -  P l an t  of the  S t andmxl  0ii of ]New Je r sey .  T h e  t e e h -  

drogenation.  Vel. 9,1946, pp. 102,109. n ique  was  developed before  and a f t e r  t h e  w a r ,  was  
u s e d  to produce  100-octane av ia t ion  g a s o l i n e  d u r i n g  

General  r e v i e w  of  15 G e r m a n  hydrogena t ion  p lan ts  t h e  w a r  and i s  n o w  be ing  tested in  the  produetion of 
wi th  a n  annual  production capac i ty  of 3,700,000 tons  fue l  for  au tomot ive  equipment  of  a l l  k inds.  These 
of finished product .  Tabula ted  s u m m a r y .  

sYnthetic fue l s  a r e  n o w  being m a d e  f r o m  na tu r a l  gas, 
2630. .. Synthe t ic  Fue l s  i n  Germany .  I I I .  b u t  the process  i s  applicable to coal as  well  and when 
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could m a k e  t h i s  p r o g r a m  a n  o u t s t a n d i n g  example  of  
Government  r e sea rch  in  app l i ed  fields of science. 
~ I .  ~ .  I s  $30,000,000 More  Needed f o r  the 

LiQuid ~"nels P r o g r a m ?  VoL 2, J u l y  1947, p. 560. 
• Edi tor ia l  c r i t i c i sms  of the  B u r e a u  of  •Mines p r o g r a m .  

No f au l t  i s  found  wi th  the  purpose  back  of the  r e sea rch  
program, wh ich  is  to secure  d a t a  on methods  of  pro-  
ducing l iquid  fuels  synthe t ica l ly ,  including p r o c e s s e s ,  

Fischer-Tropsch Process ,  L u b r i c a t i n g  Oils and Aeet- per fec ted  can s e rve  t o  extend l iquid fuel supplies equipment ,  and  costs, bu t  r a t h e r  wi th  the  m a n n e r  in 
ylene. Vol. 9, 1948, p. 158. indefinitely, which the  p r o g r a m ' i s  be ing  ca r r i ed  out. I t  i s  t hough t  
~ r i e f  r ev i ew  of the products  f r o m  the Fiseher-  2634. ~ N e w  Sul fur  1Recoverr P rocess  v ~ ,o that the  B u r e a u  h a s  been f a r  too was te fu l  and e-xtrnva- 

Tronsch s v - t h e s l s  ~ i t h  a , ~oo .~+¢^ .  ^~,  *~ . ^  ,~..~ .... x'r^ o ~o=~"  - -  , . .  ~ .y  ~ . re , .  ~o, cant in  i t s  expendi tures  ; too m u c h  money h a s  gone  fo r  
Kuh lmann  p l an t  a t  Ha rnes  F r a n c e  (abe 1262 and  Gir~l - ~ permanent- type labora tor ies ,  p lants ,  and offices b~ t 

• 3038) and of  the  0xo  process of  the  Ruhrchemie  a t  on a ~ .~r  ~-re.covery process  f r o m  H,S  gases  is  based , to l a s t  a l i f e t ime  ins tead  Of for  ~the length of  the  
. ~ _ , ,  , . . . . . . . . . .  :~, . . . .  m v a m c a u o n  oz m e  o r i ~ n m  u i a u s  process. Reac- ! ~ r 0~ a m.  I t  also i s  sa id  t h a t  t h e  B u r e a u  a t t e m p t s  t o  

• zu,~en ~aus. ~ ,  , ~ ,  ann  z~'~'~), t ion is car r ied  ou t  in  2 s tages  : :i ~ a t e  on too la rge  a sca le ;  equal ly  reliable cos t  and  
• 2631. ~ .  Synthet ic  Fue l s  in Germany .  I I I  (2 ) .  ; (1~ H .~-aR/,)~.->a~ _uw n • :~ o ~ r a t i n g  d a t a  fo r  the  purpose  of the  present  p r o g r a m  

• ~scher-'£Topsch Process,  L u b r i c a t i n g  0 i l s  and Aeet-  " " o  ' - - - ~ ' -  . . . . .  ~ " ~  ' : '~(~ could be obta ined f r o m  l abo rn tu rv  and  pi lot-plant  stud- 
.. Ylene.  Vol. 9, 1946, p: 191. - (2) -H:S+SO..-~3S-]-2H:O. : !~!',:"l ies w i thou t  t he  expense of ins t a l l ing  large  demonstra--:  

2 processes a r e  described br ief ly"  T h a t  of the Kuhl -  h~,._ : . . . .  . : ' ' " |  tion p l a n t s  F u r t h e r m o r e  the  Bureau  too Often en- . . . . . . .  o a .uu  process i s  u e s e n o e a  nv  aiu oz a flow d i a g r a m  U ~ ! • m a n n  Co a t  L e s t a q u e  F r a n c e  (eapac i t~  . 5  tons pe r  t -  nne~ ,~ +~^ o , .  ~ ~ ~." - " P | tirely i gno r e s  the  advice  of  i t s  petroleura-influstry 
da n i " ~ ~v. .~.~ ~ =  ~ ,~ ~ . ~ , , r r v m ~  gas  m a y  De recovered ~ ~ n r e  am • y)  a d a p lot  p l an t  a t  H a r n e s  F r a n c e  To produce 1 I f  u . . . . . . . .  ~' " - '  ~ . . . .  ~ :d~'~:| advisory commit tee  a n d  doe. n o t  cooperate i a p g r  • , " uuu  *u co~oluat~on Wlrn e ~lro0t01 g a s  purification ' ~ s ton of  lubr ican t  t he  1st proces~ requ i re s  600 kg  Fischer-  ~lan* . . . . . . . . . . . . . .  "~ "| that  would  c o r r e l a t e  w i t h  t h e  e~tablished r e J e a r c h  
Tropseh gas  oil, 600 of benzol, a n d  160 of  diehlorethane,  a r e  minor.  ' ~ ~ ~ tll~ U~llll:y r e q m r e m e n t s  er  m e  ~-recovery plant L!'~'| programs Of the  oil eolnlmnies. Seine method of  o h -  

: : : . The  gas  oil i s ch lo r ine ted  a t  90°-100 ° and is mixed w i t h  2635: PZTR0nEU~ PnESS SEuvzez. Economics  of t he  •di::=~| t~Jnlng closer  control and  a s s u r i n g  Coordination w i t h  
a benzol-dichinrethane m i x t u r e i n  the  presence of A1C]~ Fischer-Tropsch Process~ Voi. 4, 1937, pp::44S-450.: i;i!!~ ~!:~ the needs of  i ndus t ry  should b e  set  up. The  s o l u t i o n ,  
a t  70 ° and then raised to 110 °, T h e  m i x i n g  t ime is  6 perhaps, i s  an  advisory  board  composed of r e p r e s e n t a -  
hr.  ; 10% of A1Ch is u s e d . .  T h e  l iquid product  | s  2638. - - .  G e r m a n  Developments .  VoL 5, 1938, pp: :~ fives of indus t ry ,  the  A r m e d  Services,  and the l~tl!'ean 

: . : s_trippe_d of t he  re!combined benzul, allowed to settle,  301-304.  " . :, :ahd empowered  to ac tua l ly  d i r ec t  t he  course of  tile 
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beyond i t s  o r ig ina l ly  specif ied t e r m  of  5 yr .  Govern-  
men t  f u n d s  should no t  be s p e n t  on resea rch  t h a t  dupl i -  
cates t h a t  be ing  ca r r i ed  on  by  t h e  oil companies ,  and  
t h a t  t he  l a t t e r  a r e  be t t e r  equipped to do t h a n  the  
Bureau .  G o v e r n m e n t  r e s e a r c h  i n  connection w i t h  t h e  
development  of  l iquid fue ls  should  be confined to t h e  
a s say  and  ana lys i s  o f  t he  l ow-g rade  eoai depos i t s  and  
the  oil-shale beds fo r  t he i r  po ten t ia l  va lue  a s  source  
ma te r i a l  f o r  syn the t ic  fue l s  w h e n  needed s o m e  t i m e  
in the  d i s t an t  fu tu re .  The  u s e  of  e i ther  o f  these  r a w  
m a t e r i a l s  i n  the  commerc i a l  product iou of  subs t i tu te  
fuels  wi l l  call  fo r  e x c a v a t i n g ,  eonveying,  and  hand l ing  
solid ma te r i a l s ,  and,  in t h e  e a s e  e f  shale, d isposal  of  
solid was tes ,  on a huge  sca le .  S tudies  of me thods  to  
be  applied h e ~  and the  economics  involved a re  beyond 
the  scope of r e s e a r c h  a n d  deve lopment  w o r k  Of auy  
ind iv idua l  oil company.  A t  p r e s e n t  s u c h  w o r k  i s  only 
a smal l  p a r t  of the  B u r e a u  of  Mines  p rogram,  lint ~c  

could be expanded  a n d  emphas ized .  It would cor re la te  . 
: b u t n o t  dupl ica te  the  s tud ies  o f  ac tua l  p rocess ing  t e c h -  . 

niques,  which  some of t h e  0il  companies  h a v e  been 
engaged in fo r  severa l  yea rs .  
2 6 4 4 . - - .  Cancel lat lou of  Stanol ind 's  S y n t h i n e  

:Plant .  Vol. 3, No. 10, 1948, p. 926. 
Annonncement  w a s  r ecen t ly  m a d e  by the  Stanol ind 

Co. t h a t  p lans  fo r  t h e  e rec t ion  of  a syn th ine  p l a n t  o~ 
Garden City, Kans. ,  w e r e  b e i n g  canceled because  of 
r i s ing  costs of  const ruct ion a u d  difficulty in  obta in ing  
mate r ia l s :  F r o m  the v i e w p o i n t  o f  the  pe t ro leum i n d u s -  : : 

the  A1Ch sludge is  removed b y : w a t e r  washing,  and  the  ; I t  is r e p e r f e d  t h a t  a t  the  end of 1937 G e r ma ny  bad 4 '  
• washed  oil is  blended wi th  gas  oil to lower  i t s  viscosi ty:  - F ischer-Tropseh  p lan t s  wi th  a total  capac i ty  of*aS0 000! 

and i s  used a s  a general  machine- lubr ica t ing  oil where  tons  per  yr.  ~ " :  ' 
a h igh-grade  oil i s  unnecessary  The  upper  laver  a f t e r  2637 " Pro~r~s.~ in  ~rm.nv v , 1  g ~a~e 

.... d n i. • . . • ' • ~ .  ~ ................. ~ ~ pp . . : ' : e c a  tat ion, . is  clay-treated andd l s t f l l ed ,~ tha :overhead :  : _ 61-6~- : . . .  "- . . . .  !. ' _ 
product (20%) i s  sent back f o r  reprocessing,  t h e  uppe r '  .... As  f a r  as  l l " h t  motor  fu'el  is c o n , e r a s e  ~ ~ £ ~ o ~  
side s t r eam product  (30%) be ing  used  as  a t r a n s f o r m e r  . . . . . . . . .  P--~ . . . .  

. " made,  a l thou-h  f a l l i n g  shor t  of earherensure predmtions  ~s : . . . . . . . .  " " " " 

esti,nated to be rapid euough to vi uul 
thresTh oilUP to rm350 ° ", ~30~., of turbineae ~ , ~ h ~ o ~ o ~  ~ ,~ .  ^ ~ ' ° ' f l  also ls" ootainea--._ , : .  : . pendenCeregards heav,er°f importSotis,, within~ h~ch" thereureeentnext, vearoverOr ~'tW°of" theAS ~ 

pa~nmn~e ~i;s~r:ic[ure~ives ~aelo~ to ta l  requi rements ,  there  appears to :be no pr'o-spect of ~ 
a h~!gh vlscom'ty index a n d ' a  low ;pater point.• 'A'ne--- prop- 2668seir'sufl~ciency be ing  a t ta ined  in the  n e a r  f u t u r e  
e r t i e s  of  some of: the  oils a re  shown in a table• I n  t h e  o" " - - - - "  ]New German  Plants .  VoL 6, 1939/p. 
2d process the  r a w  mater ia l  is  F i scher -Tr0Psch  gasol ine  5-9. . : 
of  as  high olefin content as  possible. Th i s  is  m ixed  P lan t  of Krupp-Tre ibs t e f fwerk  G. m.  b. H.  a t  Essea,~ 
wi th  3% of  .MCh and r e m a i n s  i n  contac t  wi th  i t  f o r  which  obtains i t s  r a w  ma te r i a l  f r o m  coal by low-tem-:~ 

. " '  ',::. : 5 h r . : a t  r o o m - t e m p e r a t u r e :  o n  s t and ing  2 l ayers  : : - p e r a t e r e  eat 'ben: ra t ion  by the  Krupp-Lurg i  process, 
: s e p a r a t e ,  the lower  contains a ~heavy pe lymer  bound ~ commenced produc t ion-of  p r i m a r y  p roduc t  a t  the  end 

, . chemicat iy w i t h  the  A1Ch. I t  iS t r e a t e d  wi th  l~a0H a u d  . of  1938, and  a p l a n t  a t  Deschowitz  h a s  been recently 
": w a s h e d  wi th  H-.0, ]ear ing  n l u b r i c a t i n g o i L  The  upper  ~ completed f o r  t h e  Grtiflfch Schaffget tscl ie  Benzin 

: layer contains parafl~nic gasoline and free polymer, .G m. b. H. of the Silesian eoal industry. ~,.: 
i the former being removed by steam stripping, the re-~- " 2339. . Sovlet.Germany--0il.Fr0m:coal Plans. 

mninlng oil is clay-treated and filtered and a gas 011 Vol 17 1950 pp 235-236. Fuel Abs v01 8 No 6 ~ 
St-light lubricating ell for cold service, and a heavy 1950, abs, 4608. " ' "' " ' ~ "; .~ 

: lubricating oil suitable for Ordinary lubrieatien is pre- : Production of srnthetic fuel~ ~. eha .~.~e .... oi 
' . ! '  : ,  iJh'red;' The  l a t t e r  can be h~'drdgenated'  a t  100 a t m  ' ~ - - -  . . . . . . . . . . . . . .  

and 200 ° over  t he  normal  Fischer=Tropsch ca ta lys t  to  : Germany  i s21a  ~nnedt° reach.840,000 m e t r i c  tons  in 1 9 ~  
" ~rdduce a substance:  s imi la r  to vase l ine .  T h e  "above " a~:n~° r~%e e~ X,zt~o.u00 tons m 1955 under a u e w  s-yea, 

0tls~ suffer  f r o m  pee r  oil iness a n d  r eady  Oxidation P . - -  s a o n  a g a i t e  t h i s  p r o d u c t i o n . m e e t s  tn~ 
: ' . . . . . .  " • zone's re  m r e m e n t s  of  automo r~ ' . ~" . P rpper t i es  of  4 otis are  g iven m a table  The  a r t i c l e  . ~ - q..  . f ive  fue ls ,  and  h a s  p , 

: , '.cbhciudes With a ~descri~tion of  --rider L ~ - - ~ '  "--'- ' " n a e a  s m o u  quan t i t i e s  for  expor t  to W e s t e r n  GermanY. 
. ~ ~ = ~,-uu,,u ,uur*- " : Allmnin l . . . . . . . .  

' : ~a t tn  'oi l  - l a n t s  . p an t s  h a v e  passed  to U .  S. S B.  ownership. 
- "~'22A 'g" ~ • ,:." . -  . . . - .  : . : _ ' " -EastsrnGermanytstheoalyportofEuropewhereth~re 

- ~ z .  --. ~ y n m e u c  ~ a n  t a r  ±nuia. ~rol. 13 1930, a r e  fewer  commer c i a l  motor  vehicles t h a n  in  1938 ~ ; 
• : : : ~ , ~ . ~ . ~  - ~  , 

: S : - - t h - " :  L_i:_ • : . ~ ' ~  ~ \ ' . .  :~::: : :.2640. p~rnoL~u~ Pnoc~ssr~o.  G o v e r n m e n t  R e s e a ~ J  
< :  .~.u uuu put rmeum p ,an t ,  expec~ea .to e e g m : P r o -  ~ on  Synthine Process .  Y01 2-1947 ~ ~,~o , ; ;~ 

. : auc t ion  in  1951, i s  to b e  bui l t  a t  a r i s en ,  on the  e a s t  ~ o m e  o ; . . . . .  " ' ' ~ "  ~ " "  :.5.:~'. 
.coast of  Ind ia  The  project,  p r e p a r e d  b y  evr,~rts o f  " - ~ comm. e n ~  a r e  m a d e  on the  recen t  repor~ .~ 
• " . . . .  uongress  oy t h e  Sec re t a ry  of  the  I n t e r i o r  on the  s '~ ::. t h e : N a t i e n a l  Pe t ro leum I n s t i t u t e  of  Pu r l s  - is  ~pon-  . . . . .  tar on the  ,~Yn.[., 

. . . .  Shred" b y  a n  "Indtah  i n d u s t r i a l i s t  B P a t n i a k  ~ ~It i s -  ~-thet!c, l a q u i d  l ~ e i s  Act. There  i s  l i t t le  ques t i0n , ' ~ -  
a n t i c i p a t e d . t h a t  the  cost of  p roduct ion  of r.~trol w i l l  ~ ' "  ' i s  Stated, t h a t  t he  B u r e a u ' s  w o r k  cons t i tu tes  one ' ,q~  

: --be below the p r e sen t  m a r k e t  p r i ce  of  ~ t r o l  from e r u a a  : ' ~ e  large~. " p r e s e n t  r esea rch  p r o g r a m s  in. t he  "field, 0f~. 
, 'oil,~ . . . . .  . - -  - ~  synthet ic  hqu ld  fuels ,  and  tha t  there  i s  l i t t le  doubt  t~a.~: 

' ;'~2633 v , ~ , ~ r ~ "  ~ , ~ ' ~ : - - ' - .  -- . : . .  t h e  p rog ram wi l l  yield i m p o r t a n t  d a t a  e s p e e i a _ l ~ ' ~  
,..~_~. - - ~ - - ~  :~-:~t . l~t .  ~- ~YnmCuC: ~-aeis: m a n e :  - extended a t  l e a s t  i n  t ime, P roper  Cooperation with;ln:~ 

. * ~VTOm ~ury u a s .  VoL ~t~, .~o. 2,1946;  p. 64. d u s t r y  and  avo idance  of  Unnecessa/-y dupl ica t ive  w ~ r ~  

- . . . .  - - - - ~ r - - - ' - - - - - - . : - - - - - -  = - - i  ~: . . . . .  = . . . . .  ---~ ~ : - - - - ~ - : . . :  _ _ ~ - _ . : . ~  

program. Comment ing  in  P e t r o l e u m  Process ing  (vol.  2, t ry ,  t h i s  occurrence m a y  h a v e  u n f o r t u n a t e  repercu~- 
July 1947, p. 558) Eugene  AJ"res, G u l f  l~eseareh & sloes i n  t h a t  i t  w e a k e n s  t h e  i n d u s t r y ' s  r ecen t  a r g u -  

D e v e l o p m e n t  Co., and  a m e m b e r  o f  the  I n d u s t r y  Ad- ' i ;  m e a t s  t h a t  i t  can s t and  on i t s  own fee t  i n  r e g a r d  to 
visory Commit tee ;  s ays  t h a t  such  cr i t ic ism comes f r o m  bui lding synthe t ic  A~uels p l a n t s  a n d  tha t~there  w a s  no 

• ~misunderstandingl of the  w a y  i n  which the  w o r k : i s  need f o r  Gove rnmen t  en t ry  in to  competi t ion w i t h  p r i -  
conducted~ End tha t  the  p r o g r a m - 0 f  the  B u r e a u  h a s -  r a te_ indus t ry  in  se t t ing  n p  a syn the t i c l ine i s  i ndus t ry . .  
satisfied t i le specif icat ion a s  se t  f o r th  by :the A d v i s o r y  I f  the  economics ou w h i c h  t h e  Stanolind decis ion w a s  

.... ;Committee. ; : :i : : . ',. i based are uniyersaily applicable, if wou! d appear that ' .. 
. . . .  t he  pe t ro leum indus t ry  i s  i n  no f inancia l  pos i t ion  to - 

2642 - -  0 i l :Company Synthe t ic  Fuels  and  L u b e s  
::-~ .~ Show Good Rec0rds  in  N a v y  Tests .  Y0L 2, No. ] cons t ruc t  a large-scale  syn the t i c  fue ls  i n d u s t r y  in  the  : 

i m m e d i a t e  fu ture .  T h e  need  f o r  such an  i n d u s t r y  a t  
/~:~ 1947 pp. 37--39;~2-44. : : : t he  P resen t  : t ime i s  s o m e w h a t  debatable  b u t  i t  is : i  
~'/~i Inciuded a m o n g  the fuels  r ecen t ly  tested bY t h e  U . S .  h igh ly  l i k e l y  t h a t  sooner  Or ~later i t  wi l l  a c tua l l y  h e  . . . .  
i~ :~ Navy a t  .Annapolis in ac tua l  pe r fo rmmlce  in gaso l ine  needed f o r  na t iona l  s ecu r i t y  ; t h e  decision fo e rec t  one 
~ ~ a n d  high-speed diesel au tomo t ive  en~nes ,  were  t h e  te l -  should n o t  be lef t  to G o v e r n m e n t  forces  w i t h  possible 
~i~! 10wing syn the t ic  fuels  a n d 4 u b r ! e a n t s :  The T e x a s  Co . - -  . eventual  Gove rnmen t  cont ro l  of  the  en t i r e  pe t ro lemn 
!;L'Ygaseline and  diesel fue l  m a d e  f r o m  na tura l  g a s  by  the" i n d u s t r y .  :Al though  th i s  cancel la t ion is  a smal l  m a t t e r  :: 

"Hydroeel process  ; syn the t ic  lubr i ca t ing  oil p r epa red  b y  commercial ly ,  i t  shou ld  no t  he  seized upon a s  a s ign  Of..: 
( ' b l end ing  a h ighly  r e f n e d  m i n e r a l  oil wi th  a n  es t e r  pe t ro leum- indus t ry lweakness ,  wh ich  i t  ce r ta in ly  i s  n o t .  
i i  type syn the t ic  oil of 10w viscosi ty .  ,~The Union Oil  Co. 2645. ~ G a s - S y n t h e s i s  P lan t .  Vol; 5, No. 9~ 
~L=of Californiu---gaSoline m a d e  f r o m  Colorado sha le 'End  i :t950,' Pp. 946-947. i ' , :  .: ~ i 

t oil m a n u f a c t u r e d  f r o m  sha le  o i l  s t a n d a r d  O i l  : Major  const ruct ion w o r k  h a s  been completed on t h e  i, ~ 
~-~velopment . . . .  Bureau  of  Mines  ~as-synthes is  demenstratxo p l a n t  a t  

esel oil marco.__gasol in  e a n d  d iese l  fuel  m a d e  f r o m  " n 
.na tu ra l .gas  i n t h e  modified ~ 'Ischer-Tr0psch u n i t . a t  T . , ' , , ~ , , ,  M ~  ~ h i ~  ~ ~ - v o ~  ~ - ~  ~-*- ~ , ~ ' a  
.'~atonRouge em~oy}ng.the :fl11.1dlC~!ySt teehniqu ~ fuels  bY a" modified' Flsoher-Tropseh process. The 
-~u~ u a r m n e  c~ warnon ~ e m l e a . s  ~orp.--~vn~. .~-~ . . . . .  1 : ' .... " ' : '  

a . . . .  " " " plant,  of  80-100-bb ; pe r  day  capaci ty ,  w a s  bui l t  a t  a c o s t  
,~d~Ccaatir~g o*l sYnthe~z~:  1 f r o m  anatou[eal g~u~o&%tther ~of $4 915 000: I t  is  expec ted  to begin  i n t e g r a t e d  oper- : : "  

c ben gases  s • to  S y ' ' 
~ngineers 30 grade.  T h e  Chemical  na tu re  or  m e t h o d  Of "ations ea r ly  n e x t  year .  l~Iodifications of  t h e  G e r n m ~  
~auufacture i s  no t  y e t  d i sc losed . :  The  g a s o l i n e  an  d ~ Fischer-Tropsch  process ine lude  improyements  in  t h e  
iese l  eng ines  ~ powered a n d  lubricated by s y n t h e t i c  method of  p roduc ing  and  p u r i f y i n g  the  s y n t h e s i s  g a s , ' f  . ' 
.:od~mts w e r e  "put th rough  p e r f o r m a n c e  tes ts  desc r ibed  .the use  o f  a rugged~ g r a n u l a r ,  syathet ic-NH~ t y p e  ]Pe  
~the Na@y as  h igh ly  s a t i s f ac to ry :  Liquid fue ls  m a d e  :ca ta lys t ,  End the  u s e  of  ~ fluid:zeal-bed, i n t e r n a l l y  • 

• cooled c o n v e r t e r .  T h e  s y n t h e s i s  g a s  wi l l  be ohtafned . .  
~m :coal  b y  t h e  F l s che r :T ropseh  process g a v e  ~ u e  .. /by  g a s i f y i n g  pulver ized  c o a l  r a n g i n g  f r o m  an th rac i t e  . " 
i~ i la r i ty  of  pe r fo rmance . in  t h e  e.x~erimental g a s  t u  r- to : l ign i t e  wi th  0~ and  s u p e r h e a t e d  s t e a m .  04 f o r  t h e  ~ ::: 
~e to Navy-spec i f i ea t lon :d i e se l : fue l  under  o p t i m u m  
~ r a t i n g  conditions. I n  g a s o l i n e  engines the  S0-octane process  Will be e x t r a c t e d  f r o m  the  a i r  a t  t e m p e r a t u r e s  

. . d fmore  t h a n  300°.F. below ze ro  in  a Linde~Frankl  n n i t ;  
~nthetic' fuel .  @as equal t o  o r  bet ter  " : h e n  n o r m a l  i t  wi!l:  be 98% pure  ~ .The gas i f ica t ion  u n i t  i s  br ief ly :  
ctroleum :gasol ine .  F u r t h e r  s tud ies  a r e t o  be m a d e  in ; : 'described. '  I t  wi l l  use  abou t  28 tons  of c o a l , 2 4  o f  O~ : 
~e l a b o r a t o r y  and  i n : a c t u a l  service.  P r o p e r t i e s - O f  and  35 of  supe rhea t ed  s t e a m  to produce 2,000,000 ft." 
lch of  t he  gasolines,  diesel  fueis,~ and lubr i ca t ing  otis of  r a w  syn thes i s  g a s  dai ly.  I t  is  a l r eady  demons t r a t ed  
re tabula ted .  :: . . . .  . . . . . . .  a 

. . . . . .  . , th  t a: g a s - o f  normal  composi t ion  ( 4 1 ~  CO, 3 8 %  I ~  " 
~ . Shall  G o v e r n m e n t  Pe rmanen t ly  E n g a g e  ' 16% C O , , a n d  55~ N: and  i m p u r i t i e s )  can be p r o d u c e d .  • : 

~'. in  L i q u i d  Fue l s  Resea rch?  Vol. 2, 1947, p. 16.0. "As a n  a u x i l i a r y  source of  synthes i s '  gas,  a 7-ff.-dinm*: 1 

~ Thls  ed i tor ia l  cr i t ic izes the'  B u r e a u  of  Mines  f o r  at-  -eter Kerpe ly  producer  modif ied  to Operate cont inuously  
. !mpt ing  to extefid the  Syn the t i c  l iqu id  fuels  p r o g r a m  . w i th  cok e and  0 :  bus  been i n s t a l l e d . - A n t i c i p a t e d  d a i l y .  
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• I bi tuminous coal  a t  $I-.50 p e r  t o n  t h e  ne t  cost  would t~e 
production will be 55-60 bbl. of 75-octane gasoline, 2651. ~ 0il Product{on in South Africa. Vol Composition Cn,-C:.~] Bull. °cad. scL U. R. S• S., 
10-12 bbh of S0-octane diesel oil, and about 12 bbl• ef 52, 1948, p. 939; Ind. Chem., vol. 24, 1948, p. 715. : ~ i ~ C]asse scL chim. :1944, English summary, pP. 235-- 8.7 cents per gal. while a 20,000-bbl. shale oil plant could make  synthet ic  crude oil f o r  $1.92 p e r  bbl .  exclusive o f  
heavy  oils and  waxes  suitable for  cracking stock• I n  Government  Gazet te  October  9 1948 annou ' "~ 242; Chem. Abs., voL 39, 1945, p. 1618. 
Process-flow d iagram of the p lan t  is shown, ment  w a s  made  of  license issued to 'Angl~ T r a n ~ : a ~ j  ~ P r  hexyl  ketone was  t r ea t ed  wi th  CH..: CHCH~MgC~ profit and in teres t  oa  t h e  i n v e s t m e n t •  
2646. PZT~OLEU~ RZ~I.~'ZR. Hydrocol  Process~ VoL 26 Consolidated Inves tmen t  Co•, Ltd.  for  manufac ture  o~ ! ~ to yield hexylprol~lal ly]carbinol ,  b ,  116~-118~,~d~ 2660.in theP~SEL'Metal--'Industr):LubricantsTOMand ReelSUrfaee53, Pr°tee~ia~'~Fchru . 

No. 4, 1947, p. 240. Process Handbook Section. liquid fuels and oils from coal. The plant is to have~( 0r~182, ~]~ 1.4535: uenyarauon ov.er :~L-~, e.,,-~-ea" ~ 1945, frames 62--95. 
~scrlption, with fiowsheet of the Hydr0col process an approximate capeciD " of y6,~0,O00 gal. of liqu|0;"r t~re of_-i--P_r°PoYol?1,h~vdre~i::%v~e'erP~Y~l~-'u;~ve Discusses some important developments in the field 

as  l icensed by the  Texaco Development  Carp• luex ann  on per  yr• lz w n i  opera te  a process for~ . diene, ~ .  o~ - - o o ,  ~ .  ~o o4~" ~o .~o n m-r, 6 ~-~ 1 43~4 of lubricants•  The  s t a r t i n g  m a t e r i a l  is Kogasm,  o~- 
0,,~v X-o ~ ¢~ ~+~•o~-~ "~,o, v , o -  ~ ca ta ly t ic  conversion of s~mthetic gases f rom carbon-' &.propylaecane, o. 7 ~ . ~  - ~ . , ,  , ~o ~., .~ , ~ . , -  
. . ; . .  ~ .  ~ee~  ~or . . . . . . . . . . . . . .  s. - o  . . . . . . .  o. bea r ing  mate r ia l  into pe t ro leaml ike  hydrocnrbons'~ ' Dibexyl ke tone  t rea ted  wit~.~ BuM gBr ga~'e~,~butyIT~ ~ mined  a s  a p roduc t  o f  the  F i s e h e r - T r o p s c h  synthes is  

.......... PP . . . . . . . . . . . . .  i Produet{on is to begin within 4 yr• The authorized .- ;~ tridecanol, b~0163°-165°,d£4 O-~_~0,~"..~'~e~°~.'oWm~IrCic and hydrogena ted  into Mepasin .  I t  was  found t h a t  a " 
Summary of the current possibilities and develo~ capital of the Company will not exceed £13 000 000 ' : Was dehydrated by boiling with I to yie~a an ISOon,of derivative of this, Mepasin sulfonamido acetic acid, 

ments in Government participation in the synthetic o~o ............. ~ ', -" ~" ': ~arocarbon mixture b, 140°-147 ° • nvurogenauo had outstanding qualities as a lubricant in metal work- 
fuels  p rog ram ~ s  V-l ~.~ ~c~ ~o "fan 1 ~ 194o ~ 43 ~'~ the l a t t e r  over  N~ oxide a t  . 40  -°-50 game ,-bntvltr j-  ing, both for  cutting• drill ing• and  mil l ing and for  ho t  
2647a. - - .  Lukuga Synthetms P lan t  Posmbflity '~^--m ~-~•~" - ^ ; - ^ ' : ^ - - ' *  ~ o  ^-*m "i -"-^h  ̂ '  ~ - -  ~ ~:: decane, l ~  14, -143 , d~ 0.7#93, !~D 1 .43u~.  wr ^_ and cold shaping, deep d r a w i n g  of  wire,  etc. The  . 

.e, ~^.,^ ~7., ~ ~. ~ .,a-o ~ ~o ,.,vm ~,~I,,£ p[u~u,=uuu ~ l~ r~t. • al~ ~t n~ DSsn~ .~_m~ ^.*~1,,~h~un] [ d Ixed wkh some olenn~ wa~ product is used as an mnulsinn• both because the lubri- 

..r ,~ ......... . ................... announced by Esso Standard Oil Co. The process In-~i ( metU~re~,;r~m.~[~[[c ~a~m~:~, MgBr" this was dehv- eating effect is not affected and savings are mndeuand 
Possibility of establishing a synthe~c all plant i n the valves reaction of a selected gasoline fraction with E,~II : pffepa~ by boiling ~:itb I to yield 9.metbylheptadecene, because this greatly reduced the danger of pmn~ ares. 

Belglau Congo by the Lukuga t 'oai  ~ynaicaze has  at- and CO a t  nressures u n  to 3,600 ,~ s i Although io~l::'~ ~ .  • . ^ ,o  . ~.o , - .  ~ ,  . . . .  ~ ,  ~ ~.-o O ~,916, There  is presented  du r ing  t he  discussion w h a t  appears  
r eady  passed the  study stage• Several  hundred  ton of octyl, as  such has possibilities as  a resin solve~" an'~:::,/ b$1~ngvat - ~ n ' ~  no(nn~ ~o'~Y~s'~v~ro~enation ol the  to be a re la t ive ly  new  theo ry  of  film format ion  inbri- 
coal have  been slupped f rom the Lukuga  Basra to an t i foamlng agent  its pr incipal  value is as  interme=: ~ ~.~+,~'~,~'~' ~{-~'(.~°9-~meth~lheu~adecane b ~ 17o°-174 ° eat ing effect, and adhesion to meta l .  The  theory  in- 
B e l ~ u m  for  tes t in-  ~ to de te rmine  its adaptabil i ty for diate or  r aw  mater ia l  for  o ther  cbemicdl~ I t  can h~::/~: m~er  Z'.~" ' ~ ~ " ~ . ~  ~ :6 ~ 0 ~  ~ o ~ v ~  ketone valves molecular  polari ty,  f o r m a t i o n  of  supermolecular  
t r an~orma t .mn  into gas and to choo.e tile most ap- con.~erted to wett ing agents  or  to nmtalhc salts that ~ t{  ' ^ - ~ - - - ~  ~ ~-ntadecanol  b 196~-197 ~ d~ 0 3 4 2 0  s t ruc tures  in the  n a t u r e  o f  l iquid colloidal crystals ,  

: propr ia te  method of gasification. Tbe  syndicate w a s  m - k o  off,~.tive nain~ ,~ri-rs : "  gaw  , -~x.~ , - . - ,~= ~ ' ; " ' : " '~ ' the  in te rp lay  of sur face  forces ,  and  other  novel hy-  :- _ - . . • . . . . .  c ~ . . . . . . . .  r:. n~ 1 4519" dehydrat ion wi th  I gave  an isomer m~x~ure o rgamzed  m 19o0 to study the pess~b*lltv of estabhsh . . . . .  • .... ": " ' ~ Ni . . . . . .  ~ i ~  • ~ -~ , '+  " - ~ o  ~o~ " ~  ~ - ,P~ 2653. Pzvaov, A . D .  [ F o r m a t m n  of Petroleum of the ' ;~ ]  h. 181 5°-183 ° "  hydrogenat ion  of the mixture  o "er . potheses t ha t  a p p e a r  ~o be solidly grounded and hi,.-hiy 
~.~ ....f_ . . . . . . .  ~ z_t!e{s ~[ . . . .  h~ . ~ .  ~ . g l . n  ~on~o r . ~ e  Naphthene  Type. T rans fo rma t ion  of Aliplmtic Acids!: ~' ~{ ~ a ~  a t  °°0°  ~50 "° - a v e  7-hex~lpentadEcane b,.~ 382 ~- i l luminat ing.  I t  is c l a imed  t h a t  the  new ~ Iepasin deriV- 

: ~ongo nas  coa, oepos,.s nu~ no ~n0wn ou resources~ In t0  Hydrocarbons Under  High Pressure  ] Jout ~::~| {~'~- d ~ - 0  79~-~ n-~ 1 4419 ""Et caprvlote and  C~I,.- a t ives ac tua l ly  nmke  p r e t r e a t m e n t  o f  meta l  blanks i n  ' 
: 2648 PETROLEU~ TX-~IES New Synthetic Oil Processes R u s s i a n  Phvs Chem Sac voi  61 19o9 u u  184~ :r~'| _ . . 4  " , o " ,  m'x-+,,~ ~f ~ h e n t ~ l  9-heptsdecanol  -m deep-drawing operat ions  unnecessary .  

in Germany.  ~ ol. 48, :1944. p. 28. 1859 ; B e r .  deut. chem. Gese]l., vol. 63B; 1930, lY!~{!:,~/I| t~ g degvdra t ion  product  (pare  a]cobol b, 2 3 0 - 2 3 !  , 2661. PEW, .~ E., A.~D DOTTERWEICH; F . H .  Maxnn~um , { 
: ]Reference to recent  work  described by Dr.  F. Fischer.  - 75-84 - British Chem. Abs. 1930 A p. 322"  d~ 0 8470 ~t~ 1 4538) • a f t e r  the usual dehydra t ion  Hydrocarbon  Ut i l iza t ion W i t h  N a t u r a l  G a s  a s  a: I • . , , , , , ~ • , • • Cbem~i !i~l { 

Mention Of new r a w  ma te r i a l s  for  manufac tu r ing  syn- Abs., vol. 24, 1930, p. 2698. ' "~'~:'i~i i:| tbe olefin mix tu re  b, 206°-212 ° was  bydrogenatc~d o ~ r  Clmmical R a w  Mater ia l .  Petrol .  Refiner, vol. 23~ 
t h e s i s  gas and of work  wi th  new and more effective By cracking lactic acid in the  presence of l ime dn'd'~:i!| ~ Ni a t  250 ° to yield 9-heptylheptadecane,~ b,  2 1 u ,  o:~o : No. 4, 1944. pp. 130 -134 ;  Gas ,  voL 20, No. :~, 1944, 

: c a t a l y s t s :  Increas ing  the octane number  of synthetic H~O, an  oil was  obtained ident ical  with that  obtain~)::i:;:| 08009 n~  1.4465. T h e  Ca~, C:,, a n d  C~, compounds pp. 14-16, 19-20;  Chem. Abs.,  vol. 38, 1944, p. 2475: 
oils has  r e c e h - e d . a t t e n t i o a .  The  synthesis o f  c a r b o -  by t h e  hydrolysis o f  cellulose and differing fro~i~.=!{~ have ceinne numbers  nea r  100 and h a v e  sutisfactori~y Know, /  na tu ra l -gas  r e s e r v e s :  a r e : e s t i m a t e d  t o  h e  
hydra tes  as  found in na tu re  is visualized. : - Fi.~cher's Syntbol chiefly in containing less alc0h0~,:(i~| lowmel t ing  points  iu the  continued study of compou nds "sufficient for  a t  leas t  30 yr .  a n d  large quant i t ies  of : .  
2649. - . Chemical  Deri~'atives-of C0al~and I-~ome ~ Tr~eatment with H.-SO, :gave  hydrocarbons identtc~)~,i! | having good an t ide t0na t ing  pr0Pert~es~ J : . . . .  • n a tu r a l  gas  a r e  sti l l  being wasted~ q-:he h q m d  con~. 

Refining of Petroleum• :Vol. 49, 1945, p. 107&:: : with  the corresponding Synthin  fractions. F~scher~!:~| PZTaOVA L V gee  abs.-804, s t i t u e n t s  of na tu ra l  gas  n o w : s e m ' e  as  a source x:~ ..... 
Exce rp t s  f rom a repor t  of a nonParty technical cam- and Schrade r  have found t h a t  lactic acid is the chie21~:ii~{~ ~ . . . .  . ' ~ ~ o ~ ova bin, ~"2 chemicals ,~including av ia t ion  gasoline and  smvenzs. 

• '~t~L;;-| PETR0XA, ±~. x.  ~.ee aos .... ' "~' ~r " : -- Expansi0n-is possible inthm respect. :Dry natural ~as : ~ i m i t t e e  o f  4 fuel technologists to d r a w  up a policy f o r  product  in the  hydrolysis of  ce l lu lose .  -i 
' . . . .  fuel  ut l i izat iom: E n c o u r a g e m e n t  Should. be  given t ° 26~4. ~ i  [Synthesis of  Motor  Fuel From c a r b o ~ ! ! ! |  ~659; pETTY, M. Scanning wash ing ton ' s  Off H o r i z o n . :  can be used fo r  m a n y  purposes  ; i t  dan readi ly  b e  r e -  
: t h e  extension of  the chemical uti l ization of raw m s -  Monoxide and Hydrogen . ]  3 o u r ,  Appl, C h e n ~ ] { i  " "  Pet r  °l.  Eng: ,  v01. ! 3, No. 12, 194,, p: ! 4. = fo rmed  t o  ~ t e r  gas, and  a b o u t t O  ~ ~fi~l':oemc%rge~Y :: : 

te r ia ls  derived f rom coal. i n  the Uni ted States a syn- (U. S. S. B.),  vol. 5 1932 pp. 274-2341 Chem. Abs~!~'i~:g~ : ~Military leaders  apparently,  have  become con~.'mcea synthetic:Nigh ~s m a o e  wl~n n - - ~ a , , ~  n o n ~  hvdroca r -  
' ~ t he t l c  organic chemical industry  is being develdped, 'vol o0 193 ° p 493 ° : • : ~/O~:~: that development  of  a synthetic fuel indus t ry  in tne  Fischer-.A~op.~c.n p r o c e s s  can  p r  . . . . . . . .  , . . . . .  - 

which  has  no paral le l  in England and the l a t t e r  coun- Revi~(v - " "~ " : . . . . . .  ~j:~:~: : United Sta tes  capable of producing 1,000,000 .b.bl: per  bans f rom this  re - formed n a t u r a l  gas, b u t  i t  is prob- 
t r y  has  clear ly lagged behind other  nat ions in i ts  re- " . . . .  j .  ~ : _ . : " ~ ' ~ , ~  day Of synthet ic  oil is  the  only sure way  of a~m!mng  able t h a t  this  process will  only be opera ted  s t  remote  
searches  on chemicals der ived  f rom petroleum a n d  2655 - -  [3vntnet ic  ~ i q u m  ~ue l  ann I t s  ,repot '~ '~ . . . .  ' . . • _ ..~ ~ . . . . . . . . . . . .  ~ : ~ .  theself-sufficiencvrequlredbvnatlonaldefense. A s t h e  points where  i)ipelines a r e  n0 t  available.  I t  is esd= 

tahoe ~or ~ne ura[ -~uznerzm~ ~asln.J  .~cao. ~ ~':~: ' : .  "- - - "  f " ~etween officials of  t h e  'coal.  I t  is urged'  tha t  a Ftscher:Tr0psch p lant  should '  ~h~m Ah~ vm am ~9~¢~ ~:g{" ,' "resm~ o£ recen~  con erences o ma ted  t h a t  4.2 gal. of  l iquid p roduc t s  a r e  recoverab le  
b e e r e c t e d  for  intensive s tudy  On the  same lines as the : :Pe t rograd ,  1932, 143 !0p. ; . . . . . . . . . . . . . . . . .  ' " ,~ '~" l ! ' J  Interior  coal -hydrogenat ion plant  erected by the  Imper ia l  Chem- P- 1135. - ' , ~ . ~ ;  D e p a r t m e n t  and o f  t h e  A r m y  a n d  Navy~ a f rom !,000 ft.~:of d ry  n a t u r a l  ̀  gaS- : ~ .  : plant-c0nstruction p rog ram,  Cost ing  several  h n u d r e d  ~ 2662; ' • Science i n  I q h t u r a l  GAS.: G a s  Age, vo l .  ' .  

i : : . . . . .  izationieal Institute,problemsTheandBritisbits workC°alshouldUtiltzati°nbe encouraged.::and Re~ . :  zationDiScussi°ntar, Synthesis0f coal liquefactiOn,of hydrocarbonsl°W'temperaturefrom CO car.-/~:: ~ r  . , ~  ! ~{{~L" ':: milliOnbyd011arS,hydro~enationmay be  submitted a t  the nex t  session of 949, 1944, pp. 19-21, 62, 64 ,  60. Petrol .  ]Refiner, vo].  • . . . . . . . . .  • search  Assoctation i s  s t a r t ing  work  ou chemical utl]-::': "bonizat ion an'd crackin~ of  10w-temperature carbonf~?~ a n d W ~ . ~ k ~  , Congress . :The p rog ram probably Will call for  building : 2 3  December  1944, pp. 92--96 ; Nat.  Petrol.  News,  
~ i ~ . : 4  synthetic plants,  e a c h  wi th  a capacity:  o f  2 5 , 0 0 0 - '  ' voL 37, NO. 1, 1945,=pp. R~-11, 22,~14, 79 ; A m .  G a s .  

30,000 . . . .  ' . . :  2650.. 51,1947, p p i ~ "  613 and 6i4:Svnthetic Motor-Fuel Production~ V01: .! :: cracked gC°ndensa~i°snses,°fC acking°iefins offr°mcH~ condeasatinnC°ke:°ven plants0fc, t ~ ; ~ :  ao i ~ , ~ .  bbl. per  day  to m a k e  liquid fuels by re to r t ing  oil , Assoc. Monthly,  vol. 27, 1945, pp .  103-100; 1 4 3 .  : 

Synthetic m o t - r  ~--~ ~ ,~-~ h~,~ ,  , ~  ..... . ~ h y d r o g e n a t i o n  of naph tha lene  a n d  0ther  d o m p o n e n ~ : ; ~  shale' Tropech p rocess  "us ing  
fermenta~ ~.=:~" . . . . .  Soviet Zone Of n rm n "~h  m n~hh. . . . . . . . .  : p resent  in tars ,  syn the tm hqu ld  fue l  by ~t. ~ .,~,~.~ e a v a ~  "E e 0 C r a c e  Ol ~U UUU : -  : "~  " . . . . .  " . . . .  and  i ts  byproducts, combined . . . . . .  synthetic,  hydrocar: j l i ~ , ~  : n a r y , ~  to this, tl  

, tons, or  nea r ly  as  much  as  was  obtained during t h e  a n d  fermenta t ion  plants,  proper t ies  0f mixtures , ~  1 
early part of the war from the synthetic gasoline plants ,~, h,~,~..~ ~,e~1~ ~,~ ,Io~h~1 .~ ~n+nr 

:, i now ~der Russian control: These consist ma~ly of ~'~t0"~o~'U%'~ ~'~'~gL;f~o~ ~ 
" -i~the Leuna and Brabag works: The machinery for the .... ~ ~ ~ . ,~..,lJ.~ 

: i ~.Oswiecim" plant being brought to Poland as German 2656. .... . [Gases Obtained in ~ Low- 'and ~i. il 
:~ ~eparations is belng aSsembled. When the plant goes ~ : Temperature Carbonization as Raw MateriaP : 
"'~on stream at the end of 1948 fts output should be about: Commercial 0rganie Synthesis.] : Khl m. Tve~d..!~ 

i~ ~ '~20,000 tons ofsynthetie gas0~Ine per yr. The Peat Iasti-: T0PllVa, vol. 6, 1935, pp. 82--92 ; Chem. Abs,: Vo~,~ 
. .i k tu te  of  Russ ia  has  worked- out  a scheme for the cam- " • 1985, p. 7616. :, - . . : ~ • .  

: plete nti l izatinn of  pea t  burned in powe r Stations. The  Review With 28 r e f s .  • = ~,z~ 
. : :  -p rocess  consists in t r ea t ing  the  pea t  chemical ly  b y  ~ 6 5 7 . - - - - - ~ .  [Synthesis 0£ Gaso l ine  F rom Gase.S 

. . . .  .means  o f  gasification before sending i t  to the p o w e r  Khim.  ~Tverdogo Topliva;  Vol. 8, 1937, pp. 981-9~. 
, ~Lstati0m The  power  s t a t ion  receives excellent gaseous Uspekhi Khim. v o L  16 1937 pp. :150~t-1525" Ch& 

-t~uel, a n d  w h a t  remains '  of  the  pea t  a f t e r  the t r e a t m e n t ,  zeatralb~,  1938, I I ,  p 631; Cbem.~Abs~i vol. 32, 19~ 
: -~Is used to make synthetic gasoline. The process of n 5187 . . . . . . . .  

:~,~complete ut i l izat ion of  pea t  reduces  capital  expendi-~ - :~" .  "~ . . . .  • = ~'~i i 
~on prenenmve r e n e w ,  u , t h  6~ refs  ,. • - -~%ture on synthetic gasoline-productlon by 20%, cost'of :. • . • _ " r ~ T = "i~ 

.' ,£he.product,by =18~, and "peat e0nsumpti0nl ii~ "power i 2658. pm'Rpv+A. D., A~n V ~ ,  M. V. '[snyth¢~S 
. • ~'sintions by 30-35%. .... = ' ' aud Propertie s of Isoparaflinic Hydrocarbons oz:.t! 

lie, by nyaz of  coal, and by t h e  F i s c h e r - C o m b i n a t i o n  of the  F ischer -Tropech  process and  the 
opsch p r o c e ! "  n a t u r a l  gas and c0al Prellmi-i . i na tu ra l  ga s - s t e am reac t ion  t O  produce liquid h y d r O - ,  . 
ry to this, t h e  Bureau  Of Mines, a t  the reques t  df the: ca rbon  f rac t ions  on a f a v o r a b l e  ec0nomic basis  :could :'" 
l l tar~, has  launched an  immediatej survey fo r  suit- r e s u l t  in an  enormous  a m o u n t  Of na tu ra l  gas being 
le locations fo r . syn the t i c  plan~s w i t h : a  capacitY o f  ~ used thereby depleting our  na tu ra l -gas  reserves~. The  
~00,000 bb]. pe r  d a y .  As :an indication o f  t he  t a sk  operat ion 0f 'pi l0t  p lan ts  ind ica tes  n~fav0rable economic i i 

su s t amm m s~ nthet ie  the Nat ion self- • " g "  ." convers ion w i t h  plans  fo r  a t  l e a s t  i commercia l  p l an t  Lead in mak ing  
ald-fuel resources in the face of a natural petroleum underway : : " " " " 
0rtage in the not too distant future .it was recently .. ~jzo~G : ~gec ~b~ 2878 ~ ..... ~- "' 
inted out bY W. G..Greenman, Director of Naval, ' '--" " " ' ' " '~ ~ :: 
~troleum Reserves that to provide 1,500,000 bbL Of 2663. PHILrPP0 VIeH, A. [Decomposition Of CO With 
nthetie fuel.per day (500,000 bbL from each of simie :'. and Without catalysts ] Ges. ~AbhandL Kenntnis -. 
al, and gas, using the Fischer-Tropsch process for • :Kohle, Vol•'7, 1925, pp. 37-~3. , : : 
e latter two: eases), the following• would be needed : Review of literature• 

[~300,000 ; mine Costs,'$650,000, ; .~ . .. ~ ~ tion Presidenti,~ Address. Gas World, vol. 125, N ; 
~erations and mining, 148,000 men As m esnma~eu -.)~ ~,,n 1946 ,~,~ 10Zll ' 

t h e  B u r e a u  of  Mines  t h a t  synthetic p lan t s  smal le r  ~. 0"~V ' . . . . . . .  ' ~ •  "" ".: : " 
mn those contemplated b y  ~the mi l i t a ry  w o u l d  be " -I t  isproposed~.o m a k e  u s e  of  cent ra l  coal.carbonLzing 

w i t h  petroleum ref ineries;  for  a ~ plants  interconnected b y  gas  gr ids  and then ins ta l l ing ~ ~a r l y  compe t i t i ve  ~ • i{,000-bbl, per  day p lan t  producing motor  ale{ f rom suh-  : synthesis  p lan ts  opera t ing  0n  h a t h  ga s  a n d  coke, which-  
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eve r  should be in excess supply a t  any  time, thereby 
inereesing the  benefits derived f rom full-capacity oper- 
a t ion of  the  earbentzing plants.  

P H x ~ v ~ r ,  J . A .  S e e  abs .  2834, 2835. 
2665. P ~ O ~ N ,  G. [Stabil i ty Of Cement i te  and t h e  

Various Fo rm s  of Carbon.] Jernkont0re ts  Ann., Vei. 
114, ']930, pp. 431--442 ; Chem. Abs., vol. 25, 193'], p. 
271. 
CrRieal r ev iew of the l i tera ture .  Conclusion : The  

evidence indicates tha t  cement i te  becomes Stable a t  
h igher  temperatures .  . . . . .  

- - - .  , ~ e e  abs. 3669. 
2686. P~C~r~ ,  H.  [Coal as  a Source of Raw Mate- 

rials.]  Ges. Abhandl.  Kenntn i s  Kohle, vol. 9, 1930, 
PP,  734-737 ; Chem. Abs., vol. 26, 1932, p. 3899. 

• 266~. • [Progress in t h e  Field  Of CoaiUt i l iza-  
tion.] Ztsefir. Ver. deut. Ing.,  vol  74,. ~930, pp. 720- 
722 ; Ges. Abhandi.  Keantuis  Kohle, vol. 10, 1932, pp. 
59~-00~; Chem. Abs., vol. 24, 1930, p: 3879. 
Discusses efiemical improvement  of coal, especially 

f r o m  the viewpoint  of producing I quid fuel.  
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erat2on of about  600 kgcal,  p e r  m. = of  gas or  about  20% ~ formed wi th  the  react ion H=0. 1~'o decrease  in eata-  p e r a t u r e  and p re s su re  ~f  t h e  induction, is  conver ted  
of  the  h e a t  of  combustion, therefore,  the  removal  of. + ~  lyst ac t iv i ty  is observed in 26 wk.  of  cont inuous use. d i r ec t ly  into carbide b y  ac t ion  of  the  CO wi thou t  going 
t he  hea t  is an  impor t an t  problem and is sOlved by~ i ~  2me oil-free solid paraffins const i tute  60-70% of the th rough  the  F e e  phase .  I n  presence of  100% CO in- 
circulat ion of  oil through the  contact  chamber  and a ; ~  product bY the  butanone method  and  m. 118°-1-]9% duet ion gas  and a t  t he  low pressures  and  h igh  CO 
s t eam genera to r  for  ut i l izat ion of  the hea t  e x t r a e t e d ~ : ~  Of these,  13% a r e  insoluble in boiling C_~H+ and  m.  -]26 ° -  velocities used dur ing  t he  induction, t he  CO` is r ap id ly  
The  mLxtu re  of  gases  for  the  synthesis of  gasoline i 128 °, T h e  53% soluble in boiling C~H~ m. 1-]3 °. Sub- s table  wi thout  oxidation.  T h e  action of  CO on the  Fe  consists of CO and H~ in the  ra t io  of  1 : ~ I f  Unsat: r emoved  f rom the c a t a l y s t  and  the  c a r b i d e  r ema ins  
u ra t e s  a re  desired in the  products ,  a higher  proportio 
of  CO is used. The  S content  of  the synthesis gs 
should not  exceed 0 ~  gin. pe r  100 cu.m. The  produc{ 
of  synthesis  f rom a 2 9 : 5 8 = C 0 :  H: m i x t u r e  with C 
catalyst ,  in weight  %, consisted of gasol, 4% (boil~ 
b e ! 0 w  30,°)  ; gasoline or K0gasin I ,  62% (boiling e 
ou°-+'uu °) ; oiJ o r  ~ o g a s i n  I I  (boiling above 200 o) 
solid paraffin f r o m  oil, 7% (m. p. 50 °) ; ha rd  paraf~ 
f rom catalyst ,  4% (m, p. 70°-80 ° or  more) .  The gas~ 
line is low in  ant iknock proper t ies  ; the octune h'o. o 
the  30°-1S0 ° C. Kogas in  f rac t i0u  is 67 with 0.5 ce: o: 
PbEt ,  per  1. and  71.5 wi th  1 ce. per  l. The Kogasin 
is a n  excellent diesel fuel. The  synthetic paraffin 
Of specially high pur i ty .  .4~n increased Yield of  
can  be obtained by subject ing the higher 
g a s i d ' I I  to cracking by the  usual  methods of • 

nation of molecular  we igh t  by  boiling point  elevation, 

670 C a toms,  fo r  the 5 paraffins m. :123.5°-131.5 ° ex- 

point c u r v e  of  +t-paraffins. The  1 : 1  addit ion • of  
kIeselguhr to the Ru is w i thou t  effect. At  atmospheric  

p r e s s u r e ,  P t - p r o d u c e s  no solid or  liquid products ,  
+ whereas  Os and the r ema in ing  noble metals ,  beginning 

s t  215 °, produce small  a m o u n t s  of  gaseous hydrocar-  

sequent ext ract ion o f  t h e  Ru ca ta lys t  wi th  boiling 
teluene yields a paraffin m.  132 °. Al l  the  paraffins ca ta lys t  is 3-fold : t h e  r educ t ion  process differs f rom 
recovered, recrys ta l l i zed ,  and  washed  wi th  ~ I e 0 H  and the  H~ reduction, t he  CO deposits  f ree  C on the  ca t a ly s t  
distilled e ther  have  the  composit ion C,I~.,+:. Determi-  thus  loosening the  c rys t a l  ]atr ice and  m a k i n g  more  

su r face  avai lable  f o r  t h e  reaction, and  carbides  a re  
mostly in toluene, show a r a n g e  of 2,']00-S,000, or  176- formed.  Wi th  a C O + H =  mixture ,  l iquid a n d  solid 

hydrocarbons  are  f o r m i n g  on the ca t a lys t  su r f ace  and 
t racted f r o m  the  catalyst .  T h e s e  a r e  s i tua ted  upon prevent ing  the ac t i va t i ng  gases  f r o m  coming  in con- 
the uppe r  extension of t he  hyperbolic C a tom : melt ing t ac t  wi th  the cata lys t .  Some description is g iven 0£ 

the  products  of the  m i d d i e - p r ~ s u r e  synthesis .  The  
Fe  cata lys ts  are  no t  only  super ior  to t he  Co ca ta lys t s  
because of  their  eheapnees  hu t  also fo r  t h e  cheaper  

:: appa ra tu s  r equ i red  a n d  t h e  nmre  stable l i fe t ime  t h a t  
they  exhibit. T h e  an t iknock  propert ies of  t h e  benzine 
m a d e  wi th  the Fe  c a t a l y s t  a r e  better  t h a n  those  m a d e  
w i t h  the Co catalyst ,  and  the  unsa tu ra t ed  gaso l  hydro-  

: carbons can be used to g r ea t e r  advan tage  fo r  produc- 
• t ion of high-quali ty benzine. Fe ca ta lys t s  h a v e  the  

d i sadvantage  o f  work ing  a t  h igher  t empera tu re s ,  hence  
g r ea t e r  s team pressure ;  i f  cooling is done  With H=O.  : 
Fur the rmore ,  they h a v e  a g rea t e r  t endency  to form C 
than  do the  Co ca ta lys t s .  This  repor t  includes  the 

: only published da t a  on induction me thods  for  F e  
catalysts .  The  documents  t rans la ted  a r e :  PG-21559-  
N I P  ; PG-2i574--~'ID ( l e c t m ' e  by Dr .  ]~ichler) ; P G -  

21581-NID ( r e c e n t  invest igat ions)  ; and  PG--21577- 

2 6 6 8 . - - .  [Effect of Pressure  on t h e  Conversion 
. of  W a te r  Gas.J Brenastoff-Chem., vel. ']2, 1931, p. 

235. 
P a p e r  presented at t h e  m e e t i n g o f  the Verein" 

: : Deutscher  Chemiker i n  Vienna, May :[931; Increased 
: ~ : pressure  hinders  the gasification of  carbonaceous Sub- 

s tances w i th  s team, owing to the  mask ing  of the sur- 
f ace  by inert  gases. I f  this inac t iv i ty  is prevented: by 

: mea+n.s of increased t_emperature or  b y  the addition of  

~,= gasoliae~;~ , ' |  bons o ther  t hau  CH, becoming inact ive  a t  815 ° to 
bo i l ing  KO+~ , :r | 

technology. T h e  unsa tu ra t ed  f petr°leunir~'~/~| hydrocarbons in the~':'~.:~| are  obtained wi th  R h  a n d  0s.  t h e  f irs t  giving con- 
synthesis  products  can  be va r i ed  by al ter ing the corn-;':~ : |  
position of the  initial gas  and die  ca ta lys t ;  they are~;+ : : |  
impor t an t  as  the  r a w  nmte r i a ] s  for t h e  manufac tu re  of~'~ ~ ] while o n l y  t races  of hydrocarbons  are  obtained with 
pu re  higher  a!cohols . . . . . .  . or  esters .  For  the  manufacture '~i¢ ] . ~ - n d  Vr 
of  l uonca t ing  otis (1) the f rac t lons  Containing olefin~':;~,_,~ : . . . . .  " " : ^ 
a r e  t rea ted  w i t h  5% b~" Weight of  MCh ~ th  ̂  ~ ~+~:~"t+~ ' 2673. - - .  L e c t u r e  and  Discussion on I r o n  ~ata-  
bolhng f rac t ions  low in olefins a re  chlorinated ~nd ~:i~:| • ]ysts fo r  the  Bflddle-Pressure Synthesis, Sept. 0, -]940. 
t h e n  conver ted to Cl-$ree v/scous oil by act ivated '~; '~]  : TO3I Reel  101 ; Transl .  on T O ~  Reel 244, 2-] pp. 

A h 0 ~ ,  (3) chlorinated Kogasin  :with aron~atic h y d r 0 - ' ~ { |  
carbons ~s condensed in presence of A1Ci,. Such l u b r i . : ~ / |  
can t s  combine a f a v o r a b l e  viscosity index  With a low:,~::~+~| 
se t t ing  point  (=-42.  c .  comPared .wi th  --16" C.) for  a;;~,- : .  ~!~ |  

produce 0nly CH,. Unde r  pressure,  considerable yields 

: t ract ions s imi lar  to l~u bu t  wi th  O-containing com- 
pounds, the  la t te r  r each ing  an  act ivi ty  a t  220 ° to 
produce gaseous hydrocarbons.  P t  is even less active 

In general ,  i t  has  been found tha t  the bes t  catalysts.  N I D  (behavior  of F e  ca ta lys t s  where  ope ra t ed  wi th  
are  t h o s e  prepared  bY precipi ta t ion of f e r r i c  n i t ra te  H.-r ich synthesis gas.)  

; so lu t ions-wi th  Na-CO` o r  NH~ t h e y  a re  des igua ted  . . . .  . . . .  - . :  - . . . . . . . . . . . . . . . .  • . ~ . . .  " x t i y ~ . . - - .  [ ' £ 0 ~  L~aS in Uoa3uuctlon "With ~'oga~lu 
- normal Fe  cata lys ts  They  m u s t  be inducted before . . . .  Synthesis ] B~ennstoff Cliem ~ o l  o~ I941 -  ) ~ : 

use  and  the  bes t 'meth0d tl ' lerefor< appears  to be tha t  24,$" Briti 'sh Ch'eem Abe" 1942 :I ['n "21~B C~eP~'Abs : 
;~| . . . .  of pass ing  pure  CO a t  lower  pressures  and  h igher  tern- : vol '36 1942 ~ ~ o 9  "' ' -~ "" ' ' "+ "' : 
~:'-, pera tu res  than  a r e n s e d  in t he  following synthesis  and • " ' ' ": ' . '~." 

a t  a h igh  ~as v e i o c i ~ '  fo r  e.xamnle. 1/10 a i m  055 ° -  Possibili ty of ==mining town's  gas of  specified prop-, 
I:'='~ :~o~o ~.~ ~ n ]  ~ ~ as/t-  Fe/h~ " T h e  induction" er t ies  for  example  Calorific value 4,200-4600 kcal . /  

Fv= u , o : : i 0  ~a~( ~e r~ l l in° ;e~vgen /~ge  fo~'Inatioa Of CO= has m . ' ,  d. 0.~0.5,  aud Ot t  nunlhe r 60-']00, hy lUlXlng resld- : i 
~. ;- nassed t h r o u - h  a m a x i m u m  and  has  reached a more u a l  ga s  f rom the Fischer-Tropsch :hydr0carb0n  s y n - :  

;~: ~ ~ ~ . , , ~ ' ~ e  ,,~,~-~ . . . . . .  , ~ ,~  aanav,] ]v  ~n nhm]i= ~ thesis process wi th  w a t e r  ga s  in suitable proport ions:  
~ , , ,  ~..~++ . ~ - o ~  . . . . . . . . . . . . . . .  ' ° . . . . . . . . . . . . . . . . . . .  "in ~" "nt . . . .  and r o $ ' n  - ~  i ~'.'~ ~+ "¢u++h , o ,+ ,~=e  +h,,~ ~nducted a ~Jnthesi~ ares- conver~  g u u  z o ~ aria uu :  em u g uu=, s .  
~ : ; :  sure of  15 a t m ,  a t empe ra tu r e  Of 235 ° and  a synthesis . dmcuesed theoret ical ly .  The  effec .t=s on t he  compomtio. 
~Jl~;*: ~ 0 , , ~ , ~ , ~ , ,  , f_~ ~ . o  ~ m a x i m u m  y ie ld s  of " ;  of the  town gas obta ined of changing t he  CO : H= ran=.  
~ ::~:-+,- . ~ 3 0 - 1 6 ~ ' ~ ' " ~ - ~  of- ~ a s  c a n  =be ol~tained." An Fe' : Of t h e  synthesis gas,.+ t h e  t y p e  o f  synthes is  Catalyst.. _: 
.......... c a t a l y s t  ~ a d e  "and" opera ted  a s  above h a d  a lifoe of ! %  : :  ~n%syeses ~'  t a ~ d a r t h : i l ~ u % e r ~ g f b v C 0 e = ~ : 2  C tL  ! n t h e ;  := 

" y r .  w i t h o u t  regenerat ion a t  a t empera tu re  of , 6 0 = ;  i t  _ - • 
still g a v e  a yield o f  ']40 g m / N m  ' The  ideal synthesis + 2825. - - :  [ F o r m a t i o n  and Decomposi t ion o f  

:': Qas w a s  produced by p a s s i n g  CO` a n d  s t eam over  hot  : Fo rmic  Acid and  F o r m a t e s . ] :  Brennstoff-Ohem., v01. 
~' coke a c c o r d i n g  to t h e / e q u a t i o n  5 C ~ 4 '  H:O~CO=----6-: : i 24 1943; pp  27-:3 ! ;  Chem. Abs, t v01. 37, !943, p. 6 6 4 4 . .  

C 0 + 4  H=: The CO--for  the  conversion is ob ta ined  by ~Revtew w i t h  o v e r  50  r e f s : :  m o ~  of  wh ich  a re  in- 
: scrubbing the  end gases  :~rom the  synthesis  process.-: eorpera ted  in this  bibliography. F r o m  exper iments  

Addition o t  smal l  amoun t s  of  alkali  (0 .5-5% K.+C0+) conducted b y  the au thor ,  i t  is found t h a t  under:  sui table 
~! to the  F e  ca t a lys t  h a s  no  impor t an t  effect on the  total  :- condit ions of pressure,  t e m p e r a t u r e  a n d  c a t a l y s t s  i t  iS ' 
.~ yield o f  products;  but  does • change the i r  qual i ty  an:  ~ nossible to synthesize a r ^ ~  ~ ; -~  "~ ^ * '  * - ~ ^  
;~ increaSe.in t h e  paraffins a n d  oxygenated produc ts  a d.  H C 0 0 H : f r 0 m  C0 a n d : H = =  or:C0= and  H .  : T h e  ~ ro -  
~* ~ decrease  in t he  llqntd and  gasol  hydrocarbons  wi th  + duct ien of  sugar  is a :poss ibi l i ty ;  : - "~" " + +  
,~ : 'x  . . . . . . . . . . . . . . . .  n ~ , , %  ~ C  ~, 2676. ~ . [Reac t ion  of  C a r b o n  D i o x i d e  Dur ing  ncreas tng a lkal i  c o n t e n t s . . T h e  l i fe t ime-of  • the  c a t a - :  . . . . .  - -  . . . . .  

i y s t  a ls0 ~ IS longer a~ a 10w alzall cun~e v t~-/< x~ x~ ~ -- n ~'on ~ Br nnst0ff Chem voh 24 1943 ~; . . . .  " t . "  '+~yuroge ai:l .J e - . ~+.or:other alkaline salt) than ~t 1S at a higher conten . .. - ~ ' ^  ~ - "- Ib ~ " ' "  " ' ^ " ~  -- .L~"  
~!It  w a s ' f o u n d  t h a t  t r e a t m e n t  o f  the Catalyst wi th  H~ . PP~ ~ u ;  wnem. ~ea~r  a ., ~ ,  ~, p. r o a n ;  ~nusa 
! : e l t h e r b e f o r e  induction w i t h  CO: Or between the  i n d u e - _  : Ch~2"6~bs , ' ] 9 ~ ,  B! P. !94:; chem- Abs?:vol- 37,+!943, :_ 

tion per iod  and the  synthes is  proper  offers no improve- . ~,. . + : ~ . : ~ L 
"men t  i n  t h e  act iv i ty  of  the  ca ta lys t .  Some increase  in ° I n  the. Fischer-~ropsch synthesis ,  CO` does no t  reac t  
: the ac t iv i ty  and  a be t te r  s tabi l i ty  of the  ca t a lys t  does, "in t h e  presence  of  CO ; a tomic  H is a s sumed  to be  

however ,  r e su l t  by i n t e r rup t ing ,  the  synthes is  and n e c e s s a r y  for  the  hydrogena t ion  of  CO,. Only l i t t le  
t rea t ing  w i t h  H:  i this  m u s t  be  done before  the  cata lys t  :L . chekuisorbed H~ is i~resent on the ca t a lys t  su r f ace  dur-  
h a s  de te r io ra ted  to a g r e a t  extent .  The  Use of  kiesel- ing  -the f o r m a t i o n  of  higher :  hydrocarbons.  : T h e  hy-  
gchr  a s  c a r r i e r  in the  F e  ca t a lys t  i~ de t r imenta l  to i ts  drogenat ion of CO, does n o t  fol low the  s a m e  course a s  
act iv i ty  unless  a d d e d  a f t e r  alkalization. ~ s  regards  t h a t  of  CO. HCOOH m a y  be  considered t he  firs t in ter-  • 
mechan i sm o f  the  induct ion process, i t  is  assumed med ia t e  produc t in t he  hydrogena t ion  o f  CO~ and  i t  
tha t  t h e p r i m a r y  venetian is t he  rdduction of  the  ;ferric : i s  Converted i s0mer ica l ly  into d ioxymethylene .  ~2~e 

, oXide into ferromagnetic Fe~O,, which, at. the low tern- next stage is CHOH With liberation of ~0 from which 

alkal i  a secondary format ion of hydrocarbons 'occurs  
' . t h r o u g h  the action o f  the nascent  H.- on the C.present.  : 

Inc reased  pressure  in the ca t a iv t i c :h~ 'd rogena t ion :0 f  : 
- CO f a v o r s  the  depos i t :of  high-molecular  products o n  

the  catalyst• Thus  the ca ta lys t  ac t iv i ty  detel iorates  commerc ia l  win te r  oil. 
much  fasten than  a t  1 atm. pressure.  A t  higher  pres- " " 

: +  . : s a v e s  ac|d-c0ntaining pr0ducts  take: the  place ef  the 2671. : ..: :EWorkin~ ~?p Fischel-Tr0psch .Pr0d::  
" hydroearbofis ~. Diminished p ressure  is Unfavorable for  : ucts.] Brennstoff-Cb~m.: vol. t 6  1935. pp.  404--406;: 

~ e s :  -~onand!. Kenntn is  Kohle  V01:-12 i937  n p  481-~ :the format i0n o f  hydrocarbons since f o r  the s a m e  - 480; Chem. Abs.: vel. 30, 1936, p. 3980. "- +" 
a m o u n t  of conversion la rger  amoun t s  of Catalyst a r e  
necessary.  The  na ture  and t he  speed of  CH~ cracking Synthetic-paraffin oil boiling a t  over  250 ~ has  been 
with C0~ or s team is strongly influenced by pressure, conver ted a t  500°--600 ° a n d  a tmospher ic  pressure  with- 

: A t  1/100 atm.  and 500°-600o al l  of  the  CH+ is converted out  ca r r i e r  gas, in one  Step, into gaseous olefins and 
Volatiie unsa tu ra t ed  and  a romat i c  hydrocarbons wit~ : rote CO and H~, whereas a t  a tmospher ic  pressm.e  h 7 5 %  yinlds. T h e  r ema inde r  c0nsisted Of saturated 

• - t empera ture  of  900=-1,000 ° is required.  : The  speed of " gaseous hydrocarbons,  unconver ted  paraffins, a n d  are- 
: reac t ion  increases  in proportion to the  diminution i n  

:pressure.  : • : m a t i e  t a r .  B e l o w  500 °, epnversion Was small. Above 
2 3 3 9 .  : [,Influence of P res su re  - n  m . . . .  n~'~ 600 °, y~Ids  of  gaseous oleflns predominated Exam-  

.:: . . . . .  : • - v e r s i o n s  of  W a t e r  Gas '~ ' Z t  ehr  ' ~ ~ ~ - . , : : u o n -  , p le :  20yo olefins a t  550 ° and  0 4  see react ion t ime in 
. (  44, 1931 p. 472. :~ : S. ? angew, uhem., :re L : s inai  1 tubes,  6 0 ~  a t  700?::and 0:14 sec. : -  ~. 

Paper  presented before the  F a c h ; ~ ; ~ " ~  ¢++~ ~ 2672. : [ D i s c = v e r y : a n d  Synthesis of New para-~! 
• : s to~  and Mineral~Ichemie in  May  1~31. ~ +"~ orenn-  ffins of Very  High Molecular  Weight.]  Brenns tof f~  

2670 ' :-------  : [Synthesis Of Gasoline ~ . . . .  :,~ .' . : Chem.., voL 19, .1938, pp. 226-230; Petrol  Ztschr. 
+ ' ~ • - aL ~ w °  ~. ann vm. ~a r~o: ~ ,  1~J35 pp~ 1 -5 ;  Chem. Abs vol 33~1 
: :: 7&97ospberic P re s su re . ] ,  Z t s ch r ,  Ve t :  deut. Into; vol. ~ : ::1939, p. 120. : :  .. ~: ' . ::+ 

~.1935,pp. 101.-103.193~. p~_ 8~-S35~ Coa ! Carbomsatt+on,: V01" : i n  pre l iminary  pressure  hydrogenat ions  ~ t K  nobl&~ 
- .  I n  theFisef ier-Tropsch process F e  Co an  ~ ~ . . . .  : .me ta l ea~ lys t s ,  m ,x tu re s  of  1 : 2  C 0 : H  2 heated tO 1407~ 

f6u:nd: to be  the  h ~  ~ + . ; . ~ , ~  . '~_ J -  ' ~ "2" ~ =  ~ u  ~oames wlr.n reuucea  l~u oxiae a t : lS0  a tm  ~.whfie~ 
+ - . : . . . .  ~ = ~ , ~ o ~  =ox t a t  conversmn of paraffins aecumula  " = "i 

CO=-~ into hydroea rbens  The i r  act ion nrobnb]~ +'= ___u= . . . . . . . .  te  upon  the  .catalyst.  These a r e  
• . y - . ~  ~u~ tcmWz'uz-# xuz-uJ~[J0n 0£ carbines ' . " g ' . ~ ; 
t o  o b t a i n  t h e  b e s t  resu l t s  i *  h ~  u ^ ^ ~  * - - - : ' ;  H o w e v e r '  ~ ' t 0 ] - u e n e : a n d -  a r e  s e p a r a t e d  w i t h  , b o i l i n g  t o l u e n e  o r  
, _ , ~ : ~  . . . . . . .  , .~ ~ . ~ = = u  ~u•uuu neceseary  : x y l e n e  i n t o  t r a c t i o n s ,  t h e  h i g h e s t  m . . 1 2 0 ° - 1 3 2 %  ~ 1 ~  
~uunP~Y+ ,~nmu~smayons w~p_.ofl]er  metals  m :specific pea ted  hydrogenat ion i s :made  w i t h  3 gin. Catalyst:in g! 

. . . .  + , ~ ,  ~ =  ~ r ~  $ ~ u ~  nave  neen obtained heated-steel  tube  wi th  cont inuous flow of the : i ' With a Co-Th-Cu-kieselg 'uhr.  ca ta lys t  urec nit~r~a e , ~  ~ , , :  . . . .  . . . .  gaS 
: : : w i t h  soda underdef ined  c o n d i t i o n s  This  yie ld~ '10~:~ : i~) ' ;  "~eU~:e~ea~a~ulr~/nr" .ann s t a r t ~ n g a t  15 a i m  a u a  

: : : 110 and  even 0ve t  :120 gin. of  l iuu id :hvdr$~ ,~h , ,o  ~a~ ~ ' , ~ v y  ~ , =  zS m c r e a s e n  .tu° eaea  z~ hr.~.~ 
m '  o f  gases in  a single ~ass a ~ d ' m ~ ' n ~ : ~ = : ~ ' ~ v ~ %  ,~onver smnpegms  a t  160°, w i th  7% contraction in  gas} 
7:'~ . . . . . . . . . . . .  ~ . . . .  =u on-/= oz v o m m e  a~ .t~o °, increas ing  t o  2 4 ~  a t  240% T h e  soltd~ 

: ~ y~em ax~er uu ~ays, dur ing  w h i c h  period the:cain- and  liquid :~eaetion products  mel t in~  clear  o. are" 
:: ~Ys.t-absorbed Ul~ to 150% of i t s  we igh t  o f  ha rd  paraffin " r ecovered ' in  m ~ ,  . . . . . .  , ,  ~ ~ ^ ~  at  1 ~ . . . ~  

~vtsr appropriate regeneration the  catalyst can h~ ~sp~ ~÷ ̂ _ , , - - _ _  ~.+,.~um ~'~e~ao a~ over 7u~o eontraenan'~ 
:again The synthesis r0ceeds at about "~- ....... u vu~.~am eonmuons of 200 and I00 atm, At 50-I00~ 

. ~ ,. , • . . , P  ~ u ~ °  C. a n d  : a t m : , o v e r  9 0 %  o f  t h e e = i n  the  C 0 " f o r m s H = O ;  onlY~ al~nospharzc pressure ,  about  75% of  the  original uas  below 50 a im  o • 
: im+.ebnverted. Complete conversion result~ in ~h~, ~ ,~ . ~  . • a n d a b o v e  200 a r  e appremable  amennts~ 

~ .  : - - -  - - -  - - - -  ~ ~ ~ormeu. ~mall  amoun t s  of  f a t t y  ac ids  are~ 

:. . . . . .  . : : ' :  : : 
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CH~ or  MeOH is fo rmed  according to the  react ion 
conditions. 
2677. ~ .  Synthesis of  Hydrocarbons  F r o m  Car- 

bon Mono.~ide and Hydrogen .  Bureau  O f Mines Spe- 
cial  I~epL, June  1947, 159 pp. 
Comprehensive review of  the  development of  the  

]~"tscher-Tropsch hydrocarbon synthesis  a t  the  Ka i se r  
Wilhelm Ins t i tu t  ffir  Kohlenforschung,  and of  the  
most - impor tant  work  connected therewith.  Considera: 
t o n  is  given to the his tor teal  background ; the  normal  
p res su re  synthesis, i ts  ca ta lys ts ,  and products  ; medium- 
p ressure  synthesis wi th  Co and  Fe  catalysts  and  its 

: pr0duets  ; modifications of  these  processes, such as  hot  
gas recycle, liquid-phase ca ta lys t  suspension proeess, oil 
recyele;  high-pressure Synthesis of paraffin w i th  Ru 
ca ta lys ts  ; isosynthesis i n  presence of oxide eata lys ts  
(ThO~) ; and mechanism of the  hydrogenat ion process. 
2678. • [Dere lopment  of  Gasoline Synthesis in 

the  United Sta tes .  Hydrocol  Process.] Brennstoff- 
Chem., vol. 30, 1949, pp. 105-109; Chem. Abs . ,  vol. 
43 .1949, p. 7664. 
Deve lopm en t  Of the Fiscber-Tr0PSch process i n  the  

: Uni ted States is reviewed. Stress is ]aid on the  use 
of a fluidized catalyst  (a lkal ized Fe)  nnd the  use of  
a highly efficient ex te rna l  h e a t  exchanger  to remove 

: the hea t  of: reaction; this  avoids  the use of numerous  

349 

ca ta lys t  suspended in H~0 a t  150 °, a high proportion of 
paraffins of  h igh  mel t ing  point, insoluble i n  boiling 
~ w a s  obtained. Briefly discusses the  mechanism *.' 
o f  the reaction. 
2680. ~ .  [Proper t ies  of  Some Solid Paraffins.Pro: 

dueed F r o m  Carbon l~Ionoxide and  Hydrogen  a t  High 
Pressures  on Ruthenium Catalysts ,  Wi th  Special Ref- 
erence to the  Previous ly  Unknown Highes t  Melting 
Consti tuents .]  Brennstoff-Chem., vol.  21, 1940, pp. 

85-288; Chem: Zentralb. ,  1941,  I,  p. 119 ; Chem. Abs., 
vol. 35, 19~1, p. 7365. 
Paraffins were  f rac t iona ted  hy means  of  solvents and 

a t  var ious  s tages  of  p r e t r e a t m e n t  and  snythesis w a s  medium pressure  syn theses  wi th  Cu-free cata lys ts ,  
determined by chemical and the rmomagne t ie  analysis ,  fo rmed  a t  t e m p e r a t u r e s  above 250 °, the  265 ° Curie-  
The la t te r  me thod  revealed t he  a lmos t  complete t rans-  ' point  carbide appea r s  to  predominate .  However ,  i f  the  
format ion of Cu-free Fe  cata lysts ,  carbur ized a t  325 °, normal  pressure  m i x t u r e  of the 2 carbides i s  used, t h e  
to a fe r romagnet ic  h igher  F e  carbide  (Fe:C) w i t h  a synthesis t e m p e r a t u r e  can be lowered from. -°°°.20 ° to 
Curie point of 265 °. Carbur iza t ion  of Cu.promoted 200 ° for  equal throughputs ,  and  th is  ca ta lys t  ac t iv i ty  
(20% Cu) Fe  ca ta lys ts  a t  ~---0°-230 ° yielded not o n l y  is  wel l  mainta ined.  .Low tempera tu res  of  ca rb ide  
the Curie point 265 ° carbide but  also a second f e r r o -  formation and  inc reased  Cu content  f avo r  the  fo rmat ion  
magnetie Fe  carbide whose  Curie point  was  3S0% Of of  F ~ C  wi th  the  3~0 ° Curie point ;  wi th  a n  F e :  
these 2 earbides, the  first is the  more  thermal ly  s table ;  Cu rat io of 5 : 1 a n d  a t empe ra tu r e  below 200 °, this  
it  r eve r t s  to Fe~C abore  400°, whereas  the  second car-  is the p redominan t  carbide.  An a m o u n t  of Fe~0, 
bide is unstable above 300 °, being u l t imate ly  conver ted  corresponding to the  specific equilibrium conditions is 
to cementi te and  f ree  Fe  above t h a t  t e m p e r a t u r e .  

the  u l t imate  analysis,  mean  molecular  weight ,  melting The higher  Fe  carbides fo rmed  du r ing  ca~'burizat ion 
range,  density, and viscosity of  each fract ion were were s t a l d e d u r i n g t h e s y n t h e s i s .  D u r i n g  carbur izat ion 
determined.  The  dependence of  m e l t i n g  pa in t  and ~' i |  a t  3°5 ~ a n d  d u r i n g  subsequent medium.pressure  syn- 
vzscosity on molecular  weight  is shown graphically. ! ~ |  thesis; the Curie Point 265 ° carbide was  v i r tua l ly  t h e  
The lnghest  mel t ing fract ion i132°-13-1 °) had a mean . 7  | 
molecular  weight  of 23,000 and  d '° 0.9S0. A eomparl- ; ~ i |  only carbide present.  Af te r  carbide-oxide eqml~brmm 
son  o~ paraffins formed on the Ru Catalysts with those ~i~!!L] was  established~ active ca ta lys t s  main ta ined  the i r  ear -  

' bide content unchanged.  -~ decrease  in Catalytic aetiv- 
f rom medium pressure  synthesis  on cO cata lys ts  showed ~ ' ~ ]  ity was  marked  hy a d r o p i n  the  carbide content a n d  : 
t ha t  the  ~ormer  have  the  h igher  mel t ing  range.  T h e  :: ] by an increase ill the  0 content.  Fe  c~talysts wi th  a 
production of  such paraff ins  h a s  not been possible so f a r  by"any other  process : : : :L:] h igh  Cu content  cons i s t ed  of approximately  equa l  

amounts o f  cu r i e  po in t  265 ° and :Curie :point 3S0 ° 
2681. - - - .  [Synthesis  of  Paraffin Wax  on Ruthe- ~ ( . |  carbide dm' ing opera t ion  a t  a t m o s p h e r i c  pressure.  

n ium Cats lvs ts  a t  Pressures  up  to 1,00O Atmos- ~ ' : |  These earbided ca tuh ' s t s  gave  ahnost  quan t i t a t ive  
' phe res . ]  Brennstoff-Chem., vol. 21, 1940, pp. conversion of the CO in w a t e r  g a s  with liquid and  

a lways  found in' the  ca ta lys t .  Ti~e carbide Fe,C h a s  
not  been found as  a p r i m a r y  C react ion produc t  in 
act ive  catalysts.  Whi l e  format ion  of the Fe=O is a 
necessary condition ;for an  act ive  catalyst ,  and  the  
act ivi ty of the  ca t a ly s f  ~s paral le l  to the Fe=C content ,  : 
the  physical s t r uc tu r e  Of t im ca ta lys t  also is important.• " 
The  possible role of  in t e rmed ia te  react ions in hydro-  
carbon synthes is  is disenssed. (~co abs. 2683.) 
2686: PIcHLmh H., A-~n BZDZR, B .  [Fornmfion  o f -  

Methanol in the  P a r t i a l  Oxidation of iY~etbane a n d  
Ethylene Under  H i g h  Pressure . ]  Angew. Chem., vol. 
46 1933, pP. 161-165 ; Ges. Abhandl  Kenntn is  Kohle,  
voL 1L 1934, p p .  315-326;  Chem. Abs., vol. 27, 1933, 
p. 2671. - 
~ield of M e 0 H  increases  witb increas ing p ressure  

smal l  in ternal ly  cooled ca t a lys t  chambers  as  in Ger- 264; Chem. Zentralb.,  1941, I ,  p .  $50 ; C h e m .  Abs,  ~:;~i::| ' sol id  hydrocarbons as the  principal  products.  When a 
• voL 36, 1942, p. 2253. | " many .  This cata lys t  is poisoned by S but  is not  of- : ~.(!~!: catalyst  thus c,4rbided was  opera ted  a t  medium pres:  

fected by the format ion  of  smal l  amounts  of C, a l though Gas mix tu re  (CO~2H=) was  passed  over  the  eatalys~ ~:~:!| : sure, the m a x i m u m  synthesis  t empera tu re  dropped  
excess ive  amounts  of C reduce  its efficiency. The  gaso- . ( 3  gin. of :Ru) nt  a r a t e  eorresponding wi th  i 1. (nor-~!:! :~ from 220 ° to 205 ° for  the s ame  convm~ion capacity: 
l ine consists of a mix tu re  o f  p r i m a r y  gasoline' and  poiy: ' mat  t empera tu re  and pressure)  o f  resu l t an t  gas per hr. : ] ~  ' T h t s  increase in a c t i v i t y  probahly w a s  due to the  
mer iza t ion  gasoline. The  Cr-C~ fract ion is nea r ly  100% A't 140 ~ the  conversion of  CO into h~dr0carbons rose ~ .~ i~  : p r e s e n c e  of the: cu r i e  point 3S0° carbide,-wl~cb C har -  
sa tura ted .  The gasoline h a s  an  octane number  of  abou t  f rom nil a t  15 a im:  to 1S% a t  100 ,qtm. and 54% at  ~'~'.,| : acter izes a tnmspher ie  p r e s s u r e  synthes~s.. W n e n  m e  
80 moto r  method Br ief  reference is m a d e  to costs 1 , 000  a im.  (36% of liquid and solid hYdrocarbons) ; ~)~:J synthesis proceeded a t  a lower  tempera ture ,  no fo rma-  

- : . )  and a simplified flow s h e e t - i s - g i r e m - . : - .  . . . .  ' -,.:at ISO°..the convers ion  rose  f rom 1 i %  "at ~ .  -~,,~ ~ -  : ~ ]  , . . . . .  ~ . . . . . . . . . .  . :~  = tion 0£ : f r e e . C  ~ppeared dur ing  carbur izat ion and  
: 2678a. ~ .  F i sche r -TroPseh  and Related P r o c e ~ e ~  , 0 ~  a t  100 atm.  and 9:1% at  1,000 attn.  (72% Of l iquid ~ |  synthesis A t  t h e  end o~ the  pre t rea tn ien t  p r o e e s s ,  

anu~sofid hydroearbons) .  ' A t  100 a tm.  about  65% and : ~  carbide format i0n  and Conversion capaci ty  had r e a c h e d  : f o r  Synthesis of Hydrocarbons  by Hydrogena t ion  of . a t  1 o0o a tm  a b 0 ~  " - ~  ae +~o ~ ^ . ~  
Carbon Monoxide. "Advances : in  ~ a t a l v ~  A ,~ ,d~ t~  ., . . . . .  ~ . . . . .  . . . . .  ,~,.~ and their  m a x i m n m  va lues  and n o  fu r t he r  C appeared.  

and decreasing O= content  of  the  s ta r t ing  products.  
With a ra t io•of  CH~ or  C~.H,: 0:  of  10:1 ,  abou t :7% of 
the  theoretical  yie ld  was  Obtained. I f  the  ini t ia l  :0~ 
content  is below 1%,  t h e ' p a r t i a l  combustion f o r m s  
mainly  Me0H.  T h e  fo rmat ion  o f  M e 0 H  was  f avo red  
by  the Presence o f  H:O vapor  and CO~, b u t  decreased~ 
in: the presence of: meta l l i c  ca ta lys ts  Opt imum tern-  

• pera tures  for  the  s t a r t  of  the  reactions w e r e  foun d f o r  
:CH, but  not for  C-_Et~ Appa ra tus  is described fo r  g a s  
react ions a t •high pressures-  (400 a tm: ) .  Fo r  p rac t i ca l  
purposes the r e a c t i o n  could be ¢~rried ou t  e i ther  a t  
ve ry  h igh  p ressures  o r  by reci reuia t ion of  t h e  s [ r i p p e d  

.... P ess, Ino.  0rk carbons consisted of paroffi. JkLs of al, s. . • - •  . reoolion pr0duets low O: conee trotions,  rby 
2878b " " r~v~,,~- ~¢ o- ~o~.' -o " " ~ "~ .~ np to 134 °. At 200 ° l~er I00 arm. and hull the above i~'~" ~7 2a84 ~ rchen~ical and Magnetoebemical laves- . eembinstion of hath- 10 literature refs. . 

~,;~o~ n~ ~,~ "~'':I,-%-° ~,is. ~,esearen on tne • rate of gas passage yields of 190 ~ her m ~ (normal.-~'!~/•: -~H,~,~ ~¢ l'r'on Cutalv~ts Used in Fiseher-Tropsch : 6B7 pIoH~s~ H a,~v W~LEXVX H. [Formatmn. of 
. . . . . .  ---*'vp~.= ~ynrnesls anu l~etated Processes , .  . . . .  - _  • . ~*. %: =~ . . . . . . . . . . .  . . 2 • ' " '  :. " - x i l e  ' 
~Eith Especial At te 'nt ion to the React ion M~Ch . . . . . . .  t empera tu re  and p.ressure) o f  ] .mtml  gas, tha t  is; 91% of ~ ; ~ _  SnYthesis: I . ]  Brennstof f -Chem.,  [ o l .  31; 19v0, ]~p. I r on  Carbonyl  i n .  the Ac tmn  of CarbOn ~o~io.  [ 

: [ Invo lved  ] Brennstof f -Chem v c i  3 3  195 o ~ " ~ -  ~eo ry ,  were oommea,  The y*elds o f  l i qu id  and solid. ~ . ~ :  . -  1-9" Bureau of  Mines Tech. Paper  ,18, 1949, pp. 1~-  upon  Steel.] Brennstof~-qhem.2_vo'- ~ A ~ w u ,  p p .  
296 Ohem Abs voI 4 v ~ o ~ '  ~ ~t~n ' -,: v~ .  r :: n y u r o e a r o o n s  v a r i e a  0nly s l i g h t l y  w i t h  temperature ~ . 45" 'Chem kbs vol 44 1950 p; 3696. " - 133-141" Chem. Abs.,  vol. ~5 l u s t ,  p . . . . . . .  

' " ', " " , - ~ v , ~  . . . . .  over  the  ran  e 190°-o40 °-  a t  hi h . . . .  ~ ~ .  :::'~ ' " "  " "  - ' " - ~ • • ' > :- " "n ~ f r o m  r o ' e c t e d  l tev l  w ' t h 4 4 r e f s  . - - ,  ~ .g~^^o -- ' • g e r  temperature ,  e s . . ~ . ~  & . C o  n itionofFecatalystsused~nmedmm-pre.~su~e . L ~ t e r a t u r e t s r e x t e w e d i n w m k a r m ~  ~ o P 3 ^~ 
: . .  • ew, ~ ~ - ~ .  Pecm,,y aDO) eflou , t n e  f o r m a t m n  of CH,+CO:  became ~ : ~ U ~  svn~e~°s  s was  s tudied ltv means  o f  acid decomposmom use of CO a n d  H ,  w i t h  a l loy  steels a t  300 a n d  ±,u.uu 

.... - ~ :  : ,~o¢. a0s. 872 999:1000 1001, 1002, 1003, .mar t en .  a n x t u r e s  of  wu-~ and H= in te rac ted  over a Ru ~,~']~=: ' :  ~ ,o~t ,  t'x: ,~f the  cataivst~ increased with ncreas ing :a tm "The h e a t  of  fo rma t ioh  o f  liquid F e ( C 0 ) ~  in t ue : .  
~: 1004, 100~, 1008 1007 1008 1009, 1010i 1011,  : ca ta lys t  a t  lower  t empera tu re  t han  C0%OH: but  only-':~g:~:i v: 7 ~  -~ ' ,~"~e~h~d~ '~] '~ r in~  earbur izat ion In  s~nthe- " oanilibrium l~e--F5 C O - - F e ( C 0 ) ~  was  de t e rmined  a s '  

. 1036,:!037, 1038, 1039, 1040, 1041, 1048 1837" C H~ and H , 0  were  foi 'med. '  :The p,;esence of C0~ did. ~'~ ' i~ i : : :  : s ~ e ' ? n r ~ e  ~ar~i(u~t o~ carbide p re sen t  a f te r  p r e t r e a t - . . ~ 5 - 3 7  kgcal pe r 'mol ,  a t  constant  volume. Theore t ica l  
. . . . . . . .  26?0; P ~ o ~ s  .H. A . n D B c ~ ,  H [Behavior  of  Bu.  " no~ affect  the interact ion of  CO and  H=: : " ( : ~ ~ ' ~ : ~ : m e h t  decr~a-~ed dur in~ the  1st: da~-S:Of :6peration. to ' and ' ac tua l  t empera tu re -p ressure  re la t ions  Wgre d e t e r -  

.... •. : : . t hen inm Cata lys ts  in S ~n the s i s  of Paraffin Hydro-  . 2682. ~ [Synthesis  of  F r e e  Fo rmic  Acid Fro~fi ~ ' "  09--~2 ~m ofea rb id ie  C her  10 _-nn Fe  in an  aet tve c a t a - '  m i n e d  by use  of filings o f  0:15-0.30:mm. ]ow-C steel:?:. 
• : carbons of: High Molecu la r  Weight  ] Brennstoff-  . Carbon Monoxide and  "~ ater ;]  ~ renns o ~-, 

Chem., vol: 21, 1940~ pp. 273-280 ~ c h e m  Zen t r a lb  :.~: vol. 23, 1942, pp: 73-77~ Chem: A~e :oi 5: '.:' 9 
• :194-l, I ,  p. 1118; Chem. Abs., vol . '  36, :19~, p. 2253: : 463=-468; Chemz A.bs., vol. 36, 1942, p. 447~ :~:- 

Brenns t0 f f -Chem, :~ .~=~!~ .  l y s t .  There  was  a corresponding increase in the  0 containing S and  p i n  4S-by. tests wi th  still and  flowing::: 
e, voI._53~ :[945 P P : : ? i ~ ( ~ : ~ . ,  . .~., content to 0 .1-0.2  gm~ pet" 10 gin.  Fe~ The ca ta lys t s  ..: -CO containing 10e/~ N,, at  100°-250 ~. and  300tato~: 
p. 44,4. :  : ~ C / ~ !  maintained this  carbide-oxide e q a l h b r m m  ~or m0nms .  Start ing 'pressure,  a ~ a x i m u m  ac tmn  m ~ue . . . . .  =. 

• Act ivi ty  o f  the cata lys t  w a s  the  same whe the r  i i  was  :Fo.rmat ion o f  formic  acid th rough  the d i rec t  a c t i o n ) ~ ; ~ : ~  Acid. decomposition of  ca ta lys ts  whose ac t i r i ty  had : cuffed:  a t  270 a t m .  and 200 ° i n : 2  d a y s  in ,  still g a s .  
or ~ and H~0 under  pressures  u to 2 000 wa roves , : :  first reduced with H~ 0r w i th  2H=+C0 a t  a tmospher ic  " • P . s " ~ : ~ L ~  decreased ( e o n t r a e t i o n l e s s t h a n 4 0 ~ )  showed, u t m o s t ,  Equ i l i b r ium eoncentra t io  ns~ of gaseous F e ( C 0 ) ~  de c 

. : pressure,  Or S'ns reduced d i rec t ly  with synthes}s gas : : tiga.t.ed.: A t  eac  h .: t empera ture ,  ~ a :  deflnite, s t a t e ,  o f ~  01 gin. eathidic C per  1O gln. ~ e  and  a eorrespen.dingly :creased sha rp ly  f r o m  5% te 0.01% w i t h : i n c r e a s i n g  
: under  pressure without  p re t r ea tmen t .  The: n o r m a l  gas  ~:fe~o:Ulii.'bri .urn exists between t h e  concentra t ion o f  l i q u i d ~  liigli 0 Content. : (~ee abs.  26~&) : : . . . .  : : : . . . .  t empera ture  Crests wi th  alloy steels a t  200 ° and  300 

. : : r ~ t e u s e d  was 5 l. per. hr. w l th  3 gin. of RU ; wi th  f a l l i n g  ormm.  acre  a n t i C 0  pressures.  Cer ta in  minera l  a e i d S . ~ : {  2683. " . - [Cheniical  a n d  MagnetoehemicaL In-  a im.  shoxved the  14 .2  and 24,4 c r :  Steels t0 suffer n o  
. ; g a s  r a t e , : t h e  Conversion i n t o  liquid and Solid h y d r o -  " a n n ^ s a l t s .  (~u~S0, CuCh) :  and especially H~S a n _ ~ - ~ )  ~. vestigation of I ron  Catalys t  Used  in Fischer-Tropsch : Weight losses wh i l e  a 2.$%' Si  steel and one eontal_ning~ :: . 

. . . .  carbons rose to a p p r o x i m a t e l y  the  theoret ical  .~alue ' ~ - ~ r o ~  a r e  sui ted as  catalysts . .  T h e  sal ts  uncler the c o ~ . ~ i ,  .~l Synthesis.  I t .  Magnetochemical  . lnves t iga t ions . ]  1.22% Cb-lo~t~ 2-3%.. Similar  tes ts  a t  450 a im.  o f  C r :  
Th~y ie ld  per-hr, reached a m a x i m u m  (300-350 gin. pe r ,  d i t i o n s  of. the  react ion a r e  reduced to: the  m i n e r a l _ ~ ! i ~ ! ~  Brennstoff-Chem, vol  3 1  1950 pp. 33-42; C h e m :  14 2 and 1~i 0 72% gave  n o  weight  loss, bu t  s teel  eon'- 
1.'of ea ta lys t spece)  a t  a g a s r a t e o f l O l  p e r h r  pe r  gin. acid.s., .The opt imum Conditions fo r  formic  acid s y n ~ / ~ . ~ . ~  ¢: ~" co . . . .  : ' :  • ' .~: : : ta ining Cr, 3~13" l~Io 0.64; ~r ,  0 : 6 ; a n d  ~ ,  0.12% lost: 

: 0.f.~U: D a t a  0n:the va r i a t i on  of  the  yield wi th  temper-  " m e s m a r e a e t e r m t n e d .  : ' " : • : ' ; ~ : ~ ' , ~ - i  ~. Abs ,  vol. 44.,19o0, p. 4 2 ~ . . .  ~ :  L .  : , .  ~ _ C a  ~ Z a r g e a ~ d  S~allsteelfllings,'containingJ.0% : 
e. T w o  Fe  Carbides, both having  the  z o r m m a  ~ =  ~ v -  : . • 

• : : attire: a~d pressure a i d  tabula ted.  Yields r e m a i n e d  •2888. piCHL~R,. H., ~ n  i ~ i s ~  H .  Chemica l  a ~ : ~ ! ! ~  - ~  in the  n repara t ion  and use  of  " N~ lost 10 and  30%, respectivciy~ the  cath0nyl  ana lys i s  .... 
.a~uproximately constant  0ver.200 days '  operation a t 1 9 5 *  ' : . ' :The rmomagne t i e  Studies  On Iron:  CatalySts -for t E d ! ~ ; ~  : ~  varlouss : stab . . . . . . . . . . .  d r o c a r b o n  synthesm. 'xne m o v e  ~,,~,,,-g'~" no ~nreferential . . . .  E i  Steel of 2.46%_ M n  lost_: 
per.±t~o atm., and t he rea f t e r  slowly d iminished ,  a f t e r  ~ Snythesis of  H~droearbons  BureaU o f  Mines T e c h ~ / ~ i !  Festableeatal~.~tSf0rm hasf°ra CurieY pc'rot  Of ~65°:... the less. stable., . . . .  over..,5~_~ ~Steellos~-°f'l 2.3%:L5~ V In°r tests:l"22 Cb0f nearl~l°st 5-8%17 days.and 
56if:days when the t e m p e r a t u r e  bad been ra ised  to Pape r  718 1946 108 up • T 0 M  l~eel ~59 f r a m ' e s - 1 2 9 ~ r ~  ~: 380 ° ( there max" even be a 3d f o r m  wi th  a Cur~e pores o ~ , ~ -  o . . . . . .  : _ -  "~t ~', . . . .  t i iam in:fl6wi~/ : 

. . . .  2 1 5 ~ , '  th e yield was  !40  gin. pe r  m . ,  t h a t  is, only 10% . 328,  F I A T  l~eel CC-259. • . . . . .  ~ . ~ : ~ ' . , . .  content  of  a t  6 L per  hr .  w i t h  rous au x u m ~ - .  • g '~ear the l a t t e r ) .  Dete rmina t ions  of  .the G . . . . .  ~ - -~ ' -  ~ -*  ~ ~ a ~ .  and 200°~ low-C steel lost  2% £u 
. :ess : than the initial value.  Addit ion of ' a lka l i  (K:C0~): • : '  L i t e r a t u r e  r e v i e w  ,~ ~&o , ~ o , h ~ ; ~ . ~  ^~ ,~.:  ~ . . - , ~ 2 ~ f ~  :~'-¢: ,~uch carb ides  b Y  the  acid method w e  omy ~ 7 o  oz _ t ~ -  ~ r ~ e , t - ' ~ r e a t m e n t  i ts  loss w a s  around 7%. 

; ~ .~e .cata lys t  h a d  little .i~fluenee on i ts  ac t iv i ty  or  on ' reac t ion  by  w a y  o f  hete~og~_neousca~_al~ysi~un~eer~'i~¢i~ !.the v a l u e  d e t e r m i n e d  by h y d r o g e n a t m n  w~th  e ' .  , n  : w~.~, :~*~=~,  n 10s-t a round 75% re ta in ing  i ts  d imen-  
r.~..e l'ai:lO o~: nqUl~l to sollu nyaroearbons in the product, formatlon in th~ ,-^-*~^-* ~ ~ ....... .2_ ~.~ ,~r:~.~.;~ aca n ~ of the ~C is liberated m free ~ra., ~ ........ • , ~ ' •- . ~ .-~=-~ ~ =e ~a~a,vs~s w~u~ "~t ~ ,-- ! "d decOmposltio , ½ ---o -- ' -,~'~ ~h ~ roduetion in auparent densltv from,7.Z" 

: .A~ldit)on of H~P0, or  phosphates  d~d n o t  lmurove  the ~nd o n t h ~  f h ~  . . . .  , ~ + ~  ~ + ~ ^ ~  ^d  ^~.~.~-# + ~ ' ~ . ~ : :  ~ ~form. In  normal-pressure  synthesis  a t  220°-Y/~O , ~ne . . - :m~_ . :~ - - -~- - -  : -  , - -  ,~ ~ ' . : ~  o ~ tb  16%~ins tead  of  '. 
- da ta l ys t : '  B y c a r r y i n g  out  t h e  synthesis w i - t h  a Ru • : ear-burlzation"o}ZF"e---Th~"ecom'~osi"t]onof ~ F e ~ a ' ~ l Y ~ / ~  "~: : : : '  . . . .  . ~ . . . . .  ~:. ,, ~ 2  Fe carbides a re  p re se ] t  in equivalent  aniounts.  I n  to 2.0 anu m e r e s S m g  tu ,~ ,*~,~ " " ' 7  - - ' - ~  . . . . .  
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t h e  expected 10-11%. Metai]offraphic sections showed This  bu l le t in  is  a t rans la t ion  and  revision of 
res idual  skeletons Of phosphide euteetic and fe r r i t e  or ig ina l  German ~aper describing a n  invest igat ion of 
residue. Two series of tests  wi th  rods in 100% CO the  synthes is  of branched-chain hydrocarhons• T h e  
a n d  CO containing 60% H~ and 10% ~_~ a t  1 000 atm. paper  contains  data  on the  development  of the ca ta lys~ 
and 200 ° showed tha t  steel of 3.18% Cr plus smal l  for  the isosynthesis,  On the effect of temperature anil~ 
amounts  Mo, Si, W', and V lost  weight  but  increased pressure  of operation, and on the  eompesition of t h e  
Or and S i  reduced the loss ; mixed gas at tacked these products  of the  reaction. Expe r imen ta l  evidence and 
al loy steels less;  steels of 14-28% Cr were uuat tacked specula t ions  concerning the mechanism of the isosya.:: 

- _..: .... , LITERATURB ABSTRAQTS 3 5 1  

t~tsnoL The h igher  aieohols~investigated (up  to Ca} S h o r t  r ev iew of  t he  hydrogenat ion process o f  t he  
showed a lmos t  exclusively ~-brauchings• The ear- 1• G. Farben indus t r i e ,  covering the p repa ra t ion  o f  
banYI compounds fo~med i n  re la t ive ly  smal l  amounts  ~ H ~  l~Ie0H, gasoline• e tc .  . _ ~ . 
consisted especial ly of isobutyral.dehyde: T h e  e s t e r  2698. ~ •  [Synthet ic  Motor Fuels  and  Oils . l  u e t  
fraction was  ve ry  small .  The acid conten~ made up u. Kohle  Erdoel Veer, vol.  13, 1937, pp. 622-624; 
about ha l f  of the  ester f ract ion,  and  isobuty~ic acid was Bremastoff-Chem., voL 18, 1937, p. 402; Chem. Abs., 
the chief acid component. Addi t ion of a lka l i  favored  voL 31, 1937, p. $874•. 

:Review Of the Berg tus  and  the Fischer-Tropsch 1 u P _ _ _ ~  ~ _  _ ~ m . ~  ÷ - - ~ . n ~  o ~ e d  the  h i g h e r t °  a cer ta in  extent  the  fo rmat ion  of h igher  alcohols. 
h either" gas ;  steel o£ C r  18; 1~i • 8.9, and Tt 0.53% thes is  are  discussed. The o r ig ina l  p a p e r  appears o n ' l  ZuO aaaeQ~°tth~" "~"~" ~u~'/CX-stlroZ/'l-~-redueetlthe ,~holconten A a o m o n o ~ u 2 ~ -  "~'-• processes•99 Y 

[Gasoline F rom Coal  T a r  a n d  P e t r o -  
gained weight ;  steels of . .8-4.3% Si were at tacked T 0 3 I  microfi lm reel 279, i t e m  13, f rames 759-93L J m  alco " "  - ~ "~-~s  tempera  26 . ~  . . . .  _ : . . . . .  
s trongly,  but  15% Si grea t ly  reduced a t tack-  steels of ( B e d  abs 2688, 2689 ) ~ l  "formation of alcohols a t  f a r  lower ~yntu~L : v " leum Development  of the  Gel~aan ~'ue~ ~kua~mn. j  

ere a a c k e d  tren 1~ a h 1 we 1~i " " : ' l  t han  n o r m a l  apparent ly  through dehvdra t ion  " 9 " " hem Ahs 5 -23~  Ni w t t  " s g " t t e 'o r " " 2 1 . - ~ teres , " "n' O e l u  Kohle vol .35 ,1942,pP 144a- !448 ,C  . ., • , 69 . - -  Isos.~ntbems Process Oil Gas flour ~: • ared as byproducts An ~ - " ' 
s teels  of o 5-13 5% Mn were at tacked less a t  higher  vnl a-q -~-  1~ l ~ n  ~ ,  ~9 ~ i n ;  lo~ " l J  and ethers, in  p a r t ,  appe ~ £  ~n ~h~ nraount of vol. 37 1943, p. 6S ~-:2- 
Mn" a 0.4-0.67"0 Mo steel  was a t tacked strongh" by ~ . : ' 1 ~  crease m p r e s s m e  enecteo an. . . . . . . . . . . . . .  * .,~h~dra His to r ica l  discusmon. 
mixed gas ;  low Cr-Mc-V steels were a t tacked strongly __~ummary in  Englisn of the paper  reported in abs .~- j~!  alc0hols, probably because o~u~ept~e~:en:~.~o~a~c~l~ols: ~ ~ c e  abs. 1494, 1495. 
by both gases as were steels of 2.3% V and 3_22-3.5% "~s~8, a~s. 2689, and abs. 2690. v , ~  tton. Hereby, somew.na~ gzea.~. " - ; : - = - . : % ^ ~ a  In-' ' : " ^ ~ v ~ , ~  ~ . . . . .  :R. N. 
C b .  26 refs ' 2692 Pxczz~n H ZI~SEC~-=E K H .txD T I T z ~ J . ~  ! . ~  usually present  only m traces, 2 a v e  ~ee~¢~n~a~ct the 2700 . .Pz~c~  . . ,  ~ I ~ , ,  ~. ,;.~, n ~ ' ~ , h ~ c o ~ '  3our  

E o '" " '  ' b ' m , "" ":~ reuse in  t empera tu re  xavoren oenyur . . . . .  , ~ ~ '~ , uapillarlt2~ anu ~.~r . . . . . . . . . . . . .  
"2888• PICHLr~, H., ±xb Zms~cr~,  K: H. [High-Pres- .. JCompes~tion of Hydrocaz ons Fro  I S o s s n t h e ~ ! ~ .  c . . . . . .  ~ . ~  - ~ - h - ~  decreased in  amount  less  t han  Phvs  and Colloid Chem., vol. 53, 1949, pp. 669-653. 

sure  Hydrogenation of Carbon Monoxide Preferably s~s.j ~renns~off-Chen~, vol.^30, !94v, pp. 333-347; : : ' I~J  s ~ . a [ g n ~ - : ~  " ' ~ t ~ e ' ~ r i m d r y  decreased less than  the ~ "  ~ ',~ tnnnn~t ~f fl~e view tha t  adsorp t ion  hy 
to Isoparaffi^nic Hydroc]arbons. (Is  osynthesis) :  I . ]  ~nem. ~ s . ,  vol. 44, 1~o0, p.• ~ 1 ~ .  . "¢~ :~  ~ e o ~ . y " o x  ~. e~."en~tl~e~ertia;Y alcohols. T h e  amount  cha~rVc~co3]me~ue~:~a~i'llar,: e0nden~tion;chieflY r a t h e r  
~rennsroK-unem. VOl. ~o ~'J~v pp. x~--~z J~uel Ads ~ens ine  zraction was round to consis t  preeominantly -*:~1 _ _~ , . . . , u ^ .  ~ , , , ,  decreasin"  C number 2, now . . . .  . _ _~  _ ^ . : . v - . A  ,ove r as in  nonuorous  
1949 N o . .  913 : of br~uched paraffins and naphthenes  The prmelpal ~ i ~ ]  . . . . .  -- . . . .  n t -d  t h a t  exnlains the f o r m a t  on . . . . . . .  , . . . . . . .  a-usin~ c.~nillmw condeu~a- 
Isosynthesis is defined as the high-pressure hydro- synthesm products boflmg up to 100 were me thylbu- ( ~ : |  +~e dry ~enated compounds m the catalytm hydxo~e a- H,,, a t  low nressures are of the  same t y p e  a s  those  

genation of CO a t  pressures exceeding 30 atm., prefer- tane,  2-methylpentane, 2.3~limethylbntane;  2,4-di- ~'- .L:] ~on "o'f~C0- A comparison of the oxygenated c~an- tha-t cause  multila~rer adsorpt ion on a plane S u r f a c e ,  : 
ably between 300 and 600 aim. a n d  about 450 °. Th0.. methylpentane,  ~-methylhexaue, 3-methylhexane , 2,3- ~:y~ ~ J  . nnunds and the hydrocarhons f rom isosynthesis makes hu t  because of the" effects of opposite wa i l s  they  are  : 
h a s  been found to be tl~e best simple catalyst.  Z r 0 ,  n~methYlPentane, methylcyclopentane, dimethylcYclO- ! ~  : [ t a 0 p e a r : t h a t  alcohols are  the probable p r imary  pr.oa- s t ren~er  a t  a distance of several  molecular d i ame te r s  
Ce0~ and to a mucll l e ~  extent  A1 O- are su i table  pentane and methvlcvclohexane Sma l l  amounts of :.::~jJ ~+~ ~ m n  x~ h t c h  bY dehydrat ion and hyorogenauon  :: ~:,.^ ~•,h~f~-nt~. ±hnn i s  f0uud for a ~91ane su r face  

, , ~o , = • - • ". • " ' :: u ~  . . . . . . .  " . . . .  . . . .  rum tu~ . . . . . . . . . . . .  ,,- -- • also Gaseous and h 1 xdro n l m i unbranched p'lza~nlC find naphtheulc  hydrocarbons a tm h~drocarbons d ie  formed i ~ lhle  to 'qt id h - earbo s a 'e for  ed n • ' ' , " ~ l  "+~o ~-rresnondin~ aliph,  " •" ' ' " ,~ ~ , , ~ m , , . v  ~nndensatien occur~ i t  i s  not  poss" 
: : which for example tile C, hydrocarbons are 80-90% were found as well a s  examples  of t h e  quaternary C - : ' i ~ J l  ~ ~n4 PXOXCLES A. T ~ x n  S~cKs~xr~• %~. Magne t ic  determine the surface area of a porous solid f r o m  an 

Of a branched nature. • I f  t he :  pressure is  t o o  high : atom• neonexane; an~ homologous heptanes. Tne  olefin ~ : J ~  : ( " ~ d v  of the  2-Phase I ron-Nickel  Alloys. Prec. Roy. na~orntion isotherm, and the  commonly accepted va lues  : 
a n II ~ anu aromat ic  contents meleased  wl tn  the r o i l i n g #  - - -  331-344 Chem - - -  few molecular  ~abo "e 600 tm.) a d t e temperature  too low (held • . ' ' ~ : : "  ~,e  "(Londonl vol  175 1940 A, pp. ' ; • • nr~ much too ]a rg~  In  capi l lar ies  a " 

. . . . .  - pmn t  More olefins were formed a t  low ~ynthesis tern ,~' ' ' -~-" " " '  ~ . . . . .  t ion is  no t  a fli 400 °) considerable quanht ies  of compounds contam- " ~• " ~ :  "" ~h~ ~01 3 4  1940 p a S l l  ' " : :  a~nm~terS in  Width tl e Ke lv in  equa .P~ - 
pe l a tu r e  3,5 than at  the h*gher 420 The octane h v ac t iva ted  ing  0- (most of a l l  MeOH isobutanol and d imethvi  ' ' " . ' • [ ~ :  -- . . . . . .  " ̂ * ---_~netic ~aturation i n t e n s i t y  ~of ~h~o Reten t iv i t~  is  g r e a t e r  for  shg t l  " 

: e t h e r )  are formed At 600 atm dud  450 ° with Th().- numberj, motor  method, of the  p r ima ry  benzine was ~ ¢ _ ~  ~ e a s u r e m e ~ s  al~a~s"were Used to denmnstra te  the ~amules than  for  ln0re  htghh" activated ones. ~ 
" J CatMyst, a yieid of" about 15:~ gm.was '  Obtained, Which= - a b o t ~ - ~ o  an.~: conld b e  i ~ r e a s e d - a b o u t  12=un.i.ts .wi,'~h j ~  : :  , a ~ n e ~  ~ n:O ulmse field in the  Fe.rich -part of the :" ~ . . . . . .  =r r ~  . . . . .  ~ - ~ - A d h e s i o n  of Nascen t  i 

e o n s i s t e d o f 3 4 5 % l l - u i d , ) r o d u c t s  o 9 3 % i s o - C  147% uu~-/c oy vm. o~ ~'[)~t, J~" tne  au~it ion of a m y l a t e a . ~ j : ~  : ~ . . . . . .  . . . .  "- '~  - ~ ^ - - n n - d  at 2701 ±-mRr~, ~ .  =~v . . . . . . . . . .  ~ ^ .  " 
• " " ' . . . . .  ~' ' "" " " " "~:~- s t e m  T h e  h a s e  bounaarms: w e r e  u ~ = , ~  = ~ " - rend v o l  009 1949 pp 203-2uo; C and ~ C, and 1,~ o% C and C~. hvdrocarbon~ beoido ~sobutane and PbEh tbe octane number  c o u l d  be i n - ) : * ~  sy • P - . . . . . . . . . . . . .  * the  e~ul - I ron.]  Compt. . ,  • - -  , • • . 

d~methylether. By working in se~'eral stages, they]e ld  c r e a s e  d=t° appr0xLmately 100- : " :~'2~1:j~t~pera~hresabe~'e,45~0 ~a~:n t~enm:~U~ys~eres is '~h-  ~ Chem'Ahs"vo l ' 43 '1949 :P ' :83 .22 '  : _. ~ . : : =  . . . . .  
n r um ~ . . . .  tern zature  reduct ion  or pewnerea ~e ~ n l ~  a t  moderate:pressures:could be considerably increased . 2693. PICHLEn H ZIES~CKE K H ~z~D T~AESg~, B.  :;:~¢'.~? ~ ~ " a ~ : : ~ o r m ~ l ' r a t e s  of temperature  Change was Low- pe .  . _ . ~ . . . . . . .  

: : I n  Circulation experiments the CO : H:  w o r k i n g  ra t io  [OXygena ted  C0m'peunds Pai ' t icular ly  Alcohols;!~i:~J;:i:'i;.serve~au=~'~',:,~n~r.~tures less than  850% the diffusiou yields  F e  t ha t  bus a s t rong  tendency ~o ag_g~om~*~.y, 
could he widely shif ted in the direction of H, consump- : From Isesyn thes i s . ]  Brennstoff-Chem. vbl; 31 1950,~'~!:::::!.~_::~_~'~:.¢';:~'~.~:verv Slowly i n  the F e - N i  al loy,  ~ w h e r e a s  nonferromagnetm m e t a l s  qo n o ~  D euave  ~ 
t ion " : : pp 361-374 ' : ~ : J ~ :  ) ~ , ~ o ~ : " ' ~ + ~ - ~ ' o ~  annea l in~ ' fo r  even 12 hr.  leads way. Tile a t t rac t ion  between :grams oz x e ~ y ~  

: ~ : " ~ ' ~ ' ~ " ~  . . . . . . . .  ~ ' ~ a tes  is  due  to a weak external m a g n e ~  ~e~u 
: 2689. : tHigh-Pressure H y d r o g e n a t i o n . o f  Car- : Purpose of this  work was  t o  inves t iga te  the o x y - : ¢ ~  :L~. ~ to a considerable breakdown of the  stogie-phase alloys, agglomer . . . . . . . . . . . . . . . .  break- 

b e n  ~Ionoxide Especial ly  to Isoparafl in Hydrocar- :J genated compounds formed on iS0Synthes i s  c a t a l y s t S : ' ~ : : : ; ~ , : 2 6 9 5  ~0SsLx~Z .K . ~ n  :SuCXSXX~ W :  ~Iagnetic possessed h.~:ea~.z.~a~nan~ ~s:unna~t~eere~ucl~on" 
buns. (Isosynthesis) I I :  Tests  on Composite C a t a -  and  to es tabl ish  how their  composition depends upou ' /~ : :~ :~ j : :  ~+ '1~  ,~ ehe o-Phas~ I ron-Nickel  A l l o y : :  II~ Proc. qown or cr 3 s ~ a , , ~  . . . .  u .~  y. ~ ~ 

: lysts and the Conversion of Dimethylether.]  Brenn- ~ t h e  var ious  catalyst  addit ions,  the  synthesis t e m p e r - : ~ ' ~  ~ ' - ' . - -~ : :  " ~ o n d o n  ~ y v o l  1 5 i  1943 A ,  pP. 303-313 2702. pIG.~.~xoL,'M. • [Synthesis  of  Molecules W i t h  bud- 
: ~ :stuff-Chem. v01.30 1949, pp: 60-68 81-$4; TOMReel  : a ture;  and the  pressure. I n  p repa r ing  the p r o d u c t s , ~ : ! ~  :>:~ ~ u ~ k ~ s '  Yol 37'1943" p. 67~2.- : : " : r i eau t  Properfies.]  Buli .  soc. chin.,  vo1.10;1943, p l x  

279, item :13; f rames 789-93i .  , : :  ; ~ ~ the  s y n t h e s i s  Conditions were, i n  p a r t ,  intenfionailY'~):~J~,Y~? ~_"~.~." "'~-~" ~o: usin the -magnetic sa tura t ion  301-310" Petrol. :Refiner, vol. 24, ~e .  u, raay ±v.e~, PP. : 
In  the cont inual  development of isosvnthe~ls cata-- c h o s e n  so t h a t  fewer hydrocarbons dud more o x y g e m , ~ i ~ ! ~ :  in ,dr iver  :~mm°:ale~F"e~N~:a.ll0ys for  the determins-  111-116" Chem. Ahs~ v01. 38 19-14, p. 2481; V0L ~v; 

. . . .  - " • ~ • a ted  eompouuds-would be formed I n  order to invesfl-~ ~-~. t~ . . . .  boundaries  is  extended : : 1 9 4 5  p. 2864 : . ' , . : • lysts,  a number of composite catalysts  were sub3ected . . :~ . . . .  r ~-; Son o£ the  e q m h b r m m  phase . • : , . . . . .  • .. 
+, +~o,,,,~h ~,, :oo+,~+,, ,  v+ ~oo e, , ,~a +,,~+ ~ .  , a a  ga te  the synthesis products which  were obtamed ~7;~11~- ~ - - . . . . . .  ~ o,~ ox-.mlned The mechanism ~ v i e w  of the theor,es of lubricat ion and the-l~OSSlble 

: 2ng z n o  to T h 0 .  t h e  ~ield o f  l iquid hydxocarbous was  ~ through .d~-stfl!ahpn' i t  was necessary t o  s e p a r a t ~ e  ~ : ~  and k ine t ics  of phase  changes are  studied. High  m u g -  sources of su i table  raw mate r  m l s f o r  the  p roduc t ion  o f  
in~re -~oa  -n .~  [.'- - - ~ n  ~ ,~ ~ +~^ -'s-~,-+o-~ ~,~m ~ , o  oxygenated eompeunss zrom the::nyurocaroons:  ' x m s ; ~ i ~ : ~ < , ~ ,  , .  ~ ,~ . . .  . , . .~ , , ,  , a  t~6 O00 ~ a u s s ~ - V a r i o u g h e a t  l u b r t e a t i n ~ o i l s  One of the nes~ sources seems  to u v  
increased. The yield of isohutane was especially high . was_f i rs t_a t tempted hy selective solutmn, hut  ~ t d t d ~ i ~ t r e a t m e n t s  are  described be ing  carr led out  down to t hose  h e a v y  fracti0.ns (200°-3~0.  C,) of  syn the t i c  
=when a~'~ ~r.~,~ wn~ , t l aad  +n +ha nlm/~{mm~ ~vo~{~ ~'u~ uucceeu 1~ was necessary co conver t  me  m e o ~ u m ~ y ~ : d ' ~ o ~ o  m~. ~ , ~ d  m , ~ r a m  of t i le  system is accurately hvdroca thons  f rom Fiecner-'~Topsca proces~ u ~ , s ~ - ~ = -  

. i r a t e  of a Th0=+20%,AI=0, c a t a l Y s t  A t  300 a t m .  a~d !n t°  tl~eir b e r , c  ac id  and. 9 h t h a h  c ac, d es ters ,  w h j~{~ ' l ! i~ae t e rmine  d ~ s  5~0-825  °. The mechan ism Of the  phase as K0gasin;  which are  r ,ch enoug3a m:highera~eflLns t o 
'£~o ° +havi~letw{m h h n n t ~ , r n  ~ m ~ f ~ , , , . ~ . n e  : . were m e n  easuy sepagatea xrom the  nvurocareon:~.~J~%~H,,.¢~.~m÷h~in~le'-ohas e a s ta te  has  b e e n  be converted into e-xeellen~ons ~ypolymer l  ~ • 
o ' ~ ' ~ 1 % o f  th~ " h ~ l r ' ~ ' ~ h n n :  ~ ' - ~ , ' ~ ; e ~ ' ~ - - ' ~ o ~ ' ~ = 7 '  T h e  most  sui table  Way to isolate  the  alcoho'IS hoiling u ' P ' ~ Z ~ ' ~ + ~ , ~ . ~ e . ~ " ~  ' = - "  "~%~ ,~=~-~sua~l case 0ne 0f the phases ~ . . . . . . . .  ~ - - ~  ~59 ' : 
k r Th o . to  160 2rum the isosynthesm mLxture was to separate~ :~:~*" " " • ' l ib r lum Concentrat ion whi le  . . . .  ~ " n '  . . . . . . .  a l t 4  ~e ( O~r}-.0~ AI-OD ca ta lys t  was  used a t  600 . . . . .  . . . . . . . . . . . .  ~ ! ~ J ~  "~crystames out  m ~ts equi . - - . . . . . . .  -,-~ ~ "fC ~tic Process fo r  P r e p a r a t m  • • . . . . . . . . . . .  u r  ~'~r, . . . . . .  ~ • . a ta l  r. o - rne nonalconols mrouga  azeo~ropm m s m i a u o n  w~ ~,~ : ~  . . . .  esstvel and  umlor lmy  . w .  - .~ . , - - ,  --- . -  - . . . . .  a i m .  a n d  4~0 , 130 g m .  o f  l iquid  hydroca rbons  p l u s  . .  , ,  . . . . . . . . . . . . . . . . .  _ . , ~ J ~ , , ~  ~{he res idue of the alloy progr . Y . . . . .  ~ . X*o~nn " F u e l  Gas - f rom Manufac tu red  

: : :gasol  per N m ~ of C0-H= mixture  were obtained. Tile ~ u e ~ .  ~ n e  aiceno~s ~Somtea i n :  .ram w a y  were ~ l ~ : ~ p p r o a e h e s  equi l ibr ium rc0mPosition. , x ' n e r a t e  ot a c - "  ~ ~ ' ~ - n ~ i c ~ h  vol  9 ~ o  36 1941 pp. 29-35;  
" 1 o n i  e • . . . .  u o n a u y  m s u n e n a z t e r w a r a s  and  Cnarae~erizen ontu~ '~  i ~ " : " m w a s  determined I t  i s  eon~ ~ ° ' ~  . . . . . .  "*~"  " ' *  "-  ' ~o ' _ Y ! e  d c s s t  d of 61 gm. of ~sobutaue and 56 gm. of • . - • . . . .  ,~,, ~ 5 ~ t a m m e n t  of equiUbrm . • , . . . .  . . . .  .... ntralb.  1943 pp: 4 d - 4 , . ;  Chem. Ahs., 

. . . .  : : l iquid  :hydrocarhons .  W i t h - t h e  correct amoun t  of basra of t h m r :  physmal p r v e r t x e s .  Aldehydes  a _ ~ d ~ l ! i ~ s i d e r e  d t h a t  tbe  lower pract ical  hm, t  Of t empera tu re  . . . .  Chemo Z e ~  ~ gm11 
~ : :  ~ : : Z n O : A ] . O ~  i t  was possible to rsp]aee some of the ThO. ~ ~eflones, as weu as ac l~s .an~ esters,  ha~ebeen  a e ~ e r ~ j ~ ( : ~ j : w h e r e ,  the  equi l ibr ium diagram cau be s tudied by an- : ~'o,. ~,,  . . . . .  ~" ~-7- "~ 2 :  -~^ +--"~'*^-~a+~0n Of C O '  
" : ~rnwax~a~ " ~ a  ennn~ tfma v{al~l v~n~ ~ne ,~+o'~a,~ ~' mlneu uy ~nmr enemleaz enarae te r i sues  "£ne o e n y u r a ~ l ~ o m ,  - ..~-e hue hapn ~'eached ' Th i s  process  is  oaseu u~ ~ =  ~ - - ~ - - - ~  ~ _ _ 
~ 4-" on r . . . . .  o t ion  necessary fer  precise character izat ion of aleohols~., ' : ' ~  . . . . .  " i s  0e l  according to the equa tmn C0+3H=- -CH~+H~U.  m t h ,  la ge-scale laboratory t e s t  w~th  (Th0_.+-0% - ~: . . . .  . . . . . .  . . . . . . .  ~ 2696 P i~I H dro~enatmn and Synthes .] . . . .  . . . . . . . . .  O0- 

• Ah0~l catalyst  demonstrated the  lon~ l l t~ ~na ~h~ can he wen-accempllshed by ex t rac t ive  dmfllintion w ~ t h ~ : ~ , : ,  . . . .  ~IE.~' . ~ Y2a,~ ~ ,  ~-, ~,~. ~.h~m Zentralb ~thxs way a fuel gas  h a v m g . a  hea tmg xa lue  of  6,0 
, ' ~ ' ~ , , h m ( ~  A t  + ~  " ~ / , ~ V , ; ~ , ~ - ~ - ~ , Y ~  ;~ - -  ~ . . . . . . .  carbon tetrachl0ride The composition of t he i sosyn the ' 7~£J l~  :~.~'* u:  Jxonle, vo~, ±, ~ ,  ~f .  ~.-?~,~ ~ .  ~ a7o7 "' = 7 0Q0"kcal per m * can be p r epa red  f rom manuxacsurea 

: . :  " : ~e~'g~en-~as'ma~e~'o~f~'~eoS~u~r'en~Sof ~°e~h~, l :  j s i s  pr0duets  shows tha t -under  the  reaction c e n d i t i o n s ~ ) : ; : i ~ '  1934, I ,  p..2524; unem. ~oS., v0~ie3~i~s~ 'n t~e~san d g~s, which iS a ~ r e  Of coal gas and blue ga s  :h.om 
=ether i n  the lsosynthesis r e a c t i o n  ,~artieuiarl ~ wi th  i : "  by w h i c h  oxygenated Compeunds are  formed the a l c ~ i ~ f  ~ Fundamen ta l  pr inciples  of t h e . .  . ~Y-~ - - -  re~r.e . coke.  Calculat ions are  presented for a p l a n t  capahle  o f  

• ~ Th0~  I t w a s  found t h a t  consider~b(e a m - - - + ~ *  ~o-- • hols are  of  the  same tYlSe a s  those formed on o x i d e ~ l ~ t h e  :hydrogenation of coal, and m m e r m  0u~ a ~ :  v : *  haud l ing  200 m2 of  manufactured g a s  per  hr .  
. . . .  .=butane could be ~roduced . . . .  ~ ~" ~ cata lys ts  i n  the  synthesis  of  2~feOH and higher al.cO=~'~J~:.J~4~ seated w i t h  the  a id  of  diagrams.  _ _ . .~.. . . . .  : ~'I"3a.: P ~ S  H Is0mer iza t inn  of Alkanes. Advances:  

: ; ~ a ~ n  ~ : ~ "  : : ~  : ~.  . - . .  _ . .  : hols. : M e O H : a n d  isobutanol were found as the c h i e z = ~ J ) ? ~ i ~ 2 ~ 7 ;  . [Leuna u a s o ~ n e . J  A u ~ o m = e n ~  7- ~'~n Catul_vsi's ~&cademic Press;  Inc., New_York,'1948, 
,,::==7.~..-':'~=-.~ "~^~sv~Yumesm" J~ureau: 0 x z~lmes JSml.: : : eompenents hesideS Small amounts  of  ethanol  a n d p r c ~ : ~ ! ~ !  - Ztschr.,~7ol. 36 1933, Pp. 159-~l~u; unem-2*nS',Vv": " ~.1 T . ,~  O~1--256 
- a ~ ,  x s O v , ~  p p .  : p a n o l  as w e l l  as traces of t sopropauo[  and t e r t i a r y ~ l , : ~ . : ~  !933 p .  4384. : ! -~" *' ~'~" " " ; . . . .  



Cementi te . ]  Compt. rend.,  vol. 191, 1930, pp. 1007- g ives  be t te r  yields than  can  b e  obta ined by classic  In the  synthes is  of  M e O H  f r o m  w a t e r  gas ,  t h e  reae-  
~ !  t ^ , ,  ~ ^ . m ~ o s i t i o  n ns  wel l  as  i t s  syntbes is .  A s tudy  .1008 ; Chem. Abs., voL 25 1931, p. 1193. gan ie  syntheses,  ion is  reversible,  and  the  m o s t  act ive ca ta lyze r s  f a v o r  

2393, 2401, 2401a, 2401b. :~: ~e~ ,a~= 'o~  ~ e  decomposing aetion of t he  cataly'z.er 
-Pure cementi te ,  prepared  by  the  action of N a C N  upon -. Bee abs. [Synthes i s  of Anilid ~ ~'-~---,~ -+ - r d i n a r v  a t m o s p h e r i c  p r e s s u r e  o n  the  

F e  fi l ings a t  650 °, was  hea ted  in  a vacunm a t  va r i ous  2706b. Pz~o, P., Axn PA~E.~ ,  C. ~ n w  s l roadv  formed.  T h e  molecular  p ropor t ion  o~ 
t e m p e r a t u r e s  a n d  subjected t o  the  a t t ack  of  HN0~ F r o m  Unsa tu ra t ed  Compounds,  Cprbon ~ I o n o x k T % I  nu-~*=v,  -. . . . .  
(d., :1.2). A f t e r  1 0 h r .  a t  1,000 = only f a i n t  t r aces  of  andAnf l ine . ]  Gazz .ch im.  i t a l ,  vol. Sl,:1951, pp. 6 4 ~ l  ~ e ~ o ~ r : ~ = ~ a s ! 0 - 1 .  T h e  catalyzer  w a s  prec]p*tatea  

g r aph i t e  could be found. A f t e r  1 br. a t  1.075 ° the  653 ; Chem. Abs,, vol. 46, 1952, p. 7,063. on Fe-f ree  asbestos  to increase  i t s  surface .  T h e  pre-  
cemen t i t e  w a s  agglomerated,  and  dis t inct  t races  of Synthes i s  of ani l ides  is  ana logous  to t h a t  of ci i ta t ion should be effected by ~Na=C0= f r o m  t h e  soln- 

~ P ~  nf the lf l t rates  of t he  m e t a l s ;  when  .prec ip i ta t ing  
b~°-N~i~ the  eata lvzer  obtained is cons iderably  less  
~, t tve ' &fter the:  precipi ta t ion,  the  eart?0nares a ~  
~;d~ced by H= Care  m u s t  be taken to a v o m  excess~v~ 
:-.~'o~:of t emnera tn re  d u r i n g  the  p r e p a r a t i o n  O Z tn_e 
ca~t~dyzer. The  proport ion of  pure  cata lyzer  to  a soe sms  

L I T E R A T U R E  A B S T R A C T S  3 5 3  
t h e  speed of r eac t iom I n c r e a s e  Of temperatUre-accel -  
e r a t e s  the  genera l  cou r se  of  t he  p roces s :  A t  360" CH~ 
p r e d o m i n a t e s  whi le  a t  400 ~ h ighe r  h y d r o c a r b o n s  take  
i t s  pIaee.  The Z a - C r  ca ta lys t  becomes r e a d i l y  poi- 
soned.  Precipi ta ted on  asbestoS, i t  s eems  to  possess  a 
m o r e  h igh ly  ac t ive  su r f ace ,  t ending  also to a n  e.xees~ve 
f o r m a t i o n  of h ighe r  hydrocarbons .  ZnO i s  ross a c u t e  
t h a n  Z n - C r .  Addi t ion of  U0~ to Z n 0  does  n o t  c.han2~e 
the  ac t iv i ty  of  the  l a t t e r .  Al l  ca ta lys t s  c o n t a m m ~  ~n 
t e n d  to the  f o r m a t i o n  of  gaseous products ,  s u e s  as  
CH,  a n d  h igher  h y d r o c a r b o n s  w i t h  s epa ra t i on  of H : 0  
a n d  contaminat ion  o f  t h e  gases  wi th  CO.-. Some CO 
i s  reduced to C w i t h  f o r m a t i o n  of  soot. T h e  liquid 
Condensate consisted o f  oil and  w a t e r  l ayers ,  t h e  fo rmer  
compr i s ing  up to 1 0 %  of  t he  bulk. The  aqueous  layer 
conta ined  up to 12% of  M e 0 H ,  115% E t 0 H ,  M e C 0 ~  
a n d  Iso-BuCHO. W i t h  a Cu ea tmys t  o~ ta inea  ny p 
c ip i t a t i en  of Cu(NO~).- and  reduction to Cu. the  activ- 
i t y  begins  a t  -S0 °, d rops  a t  h igher  t empe ra tu r e s ,  and 
becomes a g a i n  s tab le  a t  305L310 °. Addi t ion  of 5% 

graph i t e  were  found. Af t e r  1 hr .  a t  1,175 ° the  cement i te  synthesis .  A s  in Oxo syn thes i s  and syn theses  of este/~ I 
w a s  t r an s fo r m ed :pa r t l y  into metal l ic  globules h a v i n g  H C o ( C 0 ) ~  m a y  be the  ac tual  ca t a lys t  of  the  r e a e t i 0 n l I  
t he  mic roscop ic  charac te r i s t ics  of  g ray-cas t  Fe  and  of  unsa tu ra t ed  compounds" CO, and  anil ine.  F o r ' R : ~  
p a r t l y  into a powder,  con ta in ing  much graphi te .  Below given t empera tu re  and pressure ,  the  r a t e  of  a b e o r p t i d n . ~  
1,000% therefore,  the pure  cement i te  m a y  be c o n s i d e r e d  o f  CO in the  f o r m a t i o n  of an!l idos i s  i n t e r m e d i a t e : ~ i  
v e r y  stable,  but, as soon a s  t he  mel t ing  t empera tu re  of  between t h a t  for  Oxo syn thes i s  and  t h a t  f o r  the  s~{.~-. | 
e a s t  F e  Is approached,  tile decomposition of the cement :  thes is  of  es ters .  • ~ was :1 : 1, the  total  w e i g h t  of both be ing  9.5 ~un. ~!]  :Apparal,s..---The M e 0 H  f r o m  a buret te  en te red  a of  Ag  increases  the  a c t i v i t y  of Cu, While addi t ion of 
i t e  becomes rapid.  In  f o r m i n g  cementi te  f r o m  pure  F e  ~ 2706c. Pr~o,  P., ErCOL~, R., X.~D MA.~I"ICA, E.  [SY~rl " and  N a C N  in the  absence of a i r ,  i t  was  found  tha~ t h e  thesis  of  Es te r s  F r o m  Olefins" Alcohols, a n d  Carbon :. i~ V-shaped glass  tube hea ted  i n  an  oil bath to 150 ° w b e r e  Z n - C r  increases  t h e  a c t i v i t y  very  highly,  t h e  reaction 
cementa t ion  of the Fe  w a s  negligible a t  t empera tu re s  Mbnoxide.]  Gazz. chim. ital. ,  vol. Si ,  1951 pp. 635@/:* I i t  "evaporated and i ts  Vapors passed into a decmaposi-  beg inn ing  a t  240 °.- Of  all the  composite c a t a l y s t s  con- 
of  600~-650 ° and 850°-900 °. ' The same resu l t s  were  645 Chem. Abs., voL 46, 1952 p. 7,062: : tion a p p a r a t u s  wi~ere they  were  f i rs t  hea t ed ,  t h e n  tainingof 91 :8 :31  elementS,proved mostCU-ZnO-Cr=0=active, supportingin thethePrOp¢~rtiOnreaction ' 

, w i t h  enough speed a t  250% Prec ip i t a t ion  of  a mixed 
obtained in pure  and in commercia l  NaCN. Di f fe ren t  Reac t ions  between cyclohexene and  va r i ous  primary,~,~?i| filtered through t im cata lyzer .  The  p roduc t s  obta ined solu t ion  of all 3 s a l t s  and  subsequent reduc t ion  of  the  

; tudied to gatn~¢<;, | were cooled to l iquefy and  separa te  the nndecomposed 

• of th i s  meth0d:i.~::-| - 
r e su l t s  obtained in the presence  of a i r  are  believed to recondal'V and ter t  a rv  alcohols were  s tud ied  to - ~ ., "-.~ -- .=,~,aasm'ed in  a bure t te  ~ .~ ~ . , ~  ,,~,,l ,oa~ a m u c h  more ac t ive  ca t a lys t  than 

. .  be d u e  to' the  carbonizing ac t ion  of t he  d e c o m p o m t m n  informat'~on on  the  r ange  of appl icabi l i ty  of this m~ . . . . . . . .  MeOH, the vo lum.e r O Z c~ c ~ e~ ' i n~asome te r s  filed w i t  h ~3~ar~uae°o~f'sep:~rntely prepared  metals .  Inc rease  of 
Products  of the  NaCN. of  synthes i s  and to explain  i t s  mechan ism.  The  wotk.?-'~| ana .~  n e  ~ X  ~ 'TU~.~j,n~ e o + temPoral,re a~t~ speed.--: ~ ,m~era tu re  sneeds u p  t h e  process, wh i l e  dilution of 
2705. - - .  [Equi l ibr ium Between I r e n - I r e n  Car-  indica tes  tha t  the  synthems of  es te rs  f r o m  olefins" C 0 ~ I ~  acmme-a. ,n- .=~: ,^~ '~ ' ]ecom~osi t i~  gas  a p p e a r  a t  240 ° -  ~ - : ' : : ~ac t i n  ~ ~ s  w i t h  ~t_~ reduces the  speed~ T h e C u  : 

: : :  sma l l  w e i g l i t  of ma te r i a l  to  fill the  whole tube and  rev iewed p T h e  net  c o P o f  mo to r  fue l  u'roduced by ~ :  5 t imes  f a s t e r  t han  a t  320°-325 while  noncondensable  2712 " i M e t h a n o l  Catalyz@s.]  ~Ibur.' Oen. : : 
. . . .  obta ined a r a the r  la rge  reac t ion  surface.  T h e  exper t :  ' ~ rocess  or  bv t h e F I s c h e r - T r o b s c h  n r o ~ s s  is  estimated~*~:" "white gases  a re  emitted' ;  t hese  vapors  a~=e p roduc t s  o~ C h e m  (U" S S R ) ,  vol.  1, 1931 pp. 826-S44 : Chem. : 

men t s  were  car r ied  Out a t  a tmospher ic  p ressure  To ~" ' , . ~ ' , + ~  on n~ ~=~ f r r ' i~  Cla:~'med tha t  t h e : ~ ; :  = : H C H 0  polymerizat ion,  w h e r e a s  the  condenses  proaac~ : ~'entralb "193 °"  I I  n 1393; Chem. Abe., vol. 26, 1832, 
i n s u r e  h a v i n g  no false  equi l ibr imn due to pass ive  r e s i s t -  as  appr.o . . . . . . . . . . .  Y-" = ' ~  . . . . . .  ~ t  w ~ h o i / ~ ' ~  ~ ~ i s  t r ioxvmethvlene"  th~ catulvzer  b lackens  an~ a gra)" • ~ r774 " 7! ' " :  . . . .  :~ : . . . . .  . . syn the tm motor-fuel  i ndus t ry  could no t  ex  . . . . . . .  ~h: :" ' " : .  ' • " d Zn bein r enucea  a t  ~, . . . . . .  . ' ; 
ance  Fe  w a s  carbunzed  m a  mix tu re  r ich in  C0  and  a-~o-~,, ,on~ ~-h~idie~ but  develoDmeat of  p r o c e s s e s ~ : i  ' r ing of  volatflmed Zn ~s fo rme  - - g -~ =n,~,a ~ ÷h =~ ~f ~ O ~ I  f r o m  CO and H ,  w a s  stud*ed a t  , 
deea rbunzed  i n  a m i x t u r e  r ich  in  C0.-. Ana lys i s  would be imnor t an t  in Case o f  w a r  ' .c;~'~l !: ~'about 340°-,%0 . U n d e r  normal  conaltlO . .  ~ f  : ,  ~'Y ~ ~ T_: ~^ ,a . )  ~ wi th  hi=h sueed  of  react ion I 

: : " showed t h a t  the  2 methods  g a v e  the same  resu l t s  a t  ~ = - . . .  ~ :  ^~.2 ~r~"  " i i ~ i ~  ' ~ !  and t empera tu re  the  c o n d e n s a t e : c 0 n s * s ~ c n L e n - ~  p r e s s u r e s _ u P ~ ¢ : ~ n ~ a r ~ t u  s and~ten~peratures  up to : :  
" . . . .  fba  ~ m ~  f0mn~rntur~ W h e n  a mix tu re  of  Fe  and  C X'ISARZ]IEVSKA~'A. '*n. z .  ova" ~u~ . . . . . .  ~ , I  ? ~ /%~'~1:T ~h~r~ns the  ~ases  Consist oz n :  ~ u ,  a u u  ~ : .  g a s e s  t u ruug -  - - -  • .-~ ~ .' ._,_~,_ r ~  ~ , 

: w--as-fie;[ i '~'a:3im'i?ed:quant " - i ~  of O= the resu l t s  V a r i e d  ~,09. P z t . x ~ ;  R : '  [ t tYdrogena t ion  i,~ ~ a ; f e ~ L n . ~ v 0 ~  75" ~ ' ~ ' h . ~ '  ~]c~}7,l),zer':--~n agregmentweethntt~eryfi~oai?lg~eS : : ~ : a f  :icnit~ e tP~oe_Se~c%:~ ~ a ~ ° ~ s s t ~ a ~ e ~ o o d  nc~'~l~-~t; i 
w*th the  tern e r a t m e  &bo~e 40 Fe ,O  w a s  f o r m e d  mines  e t  me t  1938 P 4S7" Coal C r " " ; ' ; "  and H a w k  (abe 321 ] , • " .. . "~ . . _ L . __.,. ~ . . .~ . a . , .~  . . . .  ,:~ -. P : " " " "' ' - ' '~t ~ . : .  of Smi th  • . .- ," . : - ,  ' " 0v~:mu~uV ~ V u , ~ . '  . . . . . .  .'- 
a n d  CO= i n  the  gaseous phase  var ied f r o m  0-28% ; . 5, 1939, p. 49 .  : " ' ~ : : '  s ta tements  o f - T a y l o r  and  K s t m k o v s k n  (ass .  3336) b u t u t  inca  speea ox g a s  n . . . .  

. . . . . . . . . . .  . " . . ' a ~  !:i.~ . . . .  v J o u r  Chem I n d  ( R u s s i a ]  vol. : formed in i ts  p r e sence ;  Cr.-0, p romotes  t he  r e a c t m n :  ..... :" - b e t w e e n  740° :and 700% the  proport ion Uf  CO.- w a s ,  :~ O u t p u t  of  the  older ~ r e n c h  p l a n t s  fo r  the  manuf  . ~ : : : ; ~  and of  P. V. Z ,mako ( . • . ': " - . . ~  . , + ~  ^ . . . .  ~ o~r a - o ~  : T h e - d d i t i o n  of  Z n 0  to:Cu pro- 
: : . . . . .  augmen ted  b y  s e v e r m .  ~t;::. "5 19o8 7 ~ .:the :CO= zormsa  ooes no~ ac~ . o  ~.,-.,- : :  ~ - r ~ n = = ~ - ~ ,  - ~ - ' :  - r . . . . . .  . ~'~'~':~:~'~l' - ' " P ' : :  a~;hou"h i t  i s  s t rongly  absorbed  by the  . d u c e s  no appreciable  effect, Whi le - the :addmon  of  Cr=0= . . : 700° the  content  Of C0.- became high enough to-0xidize - new establ ishments ,  tbe a n n u a l  oul~ut  of w h i c h : i s  a~.~l~:.,..~: yzer urns . , 

28-42%,  and  Fe,C was  oxidized t o :Fe  and  CO ; below- t u r e  of  syn the t ic  pe t ro l  i s  to be gin( 
~ u t  h igh en, new es tabl i shments  of which  is  al 

' : : : / i : :  F e .  The  following Calculations Were m a d e :  Be tween '  : : :  parent ly  to range'30,O00-1OO,000 tons  of pe t ro l . ,  Aps! 
700 = and  '1,000 = C 0 = + F e , ~ F e + 2 C 0 - - 1 4 . 5  ca l .  ; f r o m  impbr ta t ion  of  petrol,  t h e  . impor ta t ion  of cru~ 

:' 3Fe+C~-FeC- -27 .5  ca L : . . . .  - "  p e t r o l e u m  fo r  re f in ing-and  f o r  t h e  hyd rogena t ion  ¢ 
~ : : '2706 ' fCem~hfite ] k n n  chim v o l  20  1933 : res idues  wil l  Continue to be  n o r m a l  prac t ice  bu t  

. . . . .  : pp. 3¢1-438; Chem. Abs., vol. 28, 1934; p. 3040. - synthe t ic  m a n u f a c t u r e  is to be developed to m e e t  
of  coal  and  l ignite 

:, where  t:~ 
Of :syntb~! 

: ~ .--*--^ ,F - -~  ~ o -  ~,~, -~,  ^^n*Xinin nn- :% , f - :  gencies.  :The nat ional  resources  
• . f r e e ' C  w a s ' p r e P a r e d  by h e a t i n g  Fe  wi th  N a C N  a t ~  ~ ' ~ +  s u~ ~ a ,  ~ ~ , P m ~ a z a a h n n  * ,  J ~  

: : :600"-650 ° ; i t  also m a y  b e  prepared  by electx01ysis o f  P~re~sen~:°arUC~*° = ~z ~ u ] n ~ u ~ . ~ t ~ h ~ n n t ~ , . n e x t  3-Y 
: : :)~ffised NaC~W wi th  F e  electrodes or by pas s ing  coal  g a s  ~'~??" ~ z  ~ • ~ ' ~  ~ * ~ o ~ 3 5 8 9  - ~ :~' 
: : : .  :.~J~ CH~0ver  Fe  a t  ~0°=975  °. F e ~ C  reuuced bY H ~ ' h a s  : : r ~ ' *  . . . . . . . . .  ~ " . . . .  • : . ;:~: 

, :. - : ' ~  dens i ty  a t  0 ° of 730,  i s n o t  a t tacked by H~ under  - Pzzzo, Mi ~cc  abs. ~45. .: ' .  ' : ~  
: "a fm6spher le  pressure  a t  450% is~ the rmodynamica l ly  . . . . .  P r i n T s  ~ D ~e0 abs  330~a. : i 

. . . .  uns tab le  a t  o rd ina r y ' t em pe ra tu r e s~  and beg ins  to d e - : '  r ~ . ~  '~  ~ "'.~;~ h~ ~on~ ~v0a"  ": "~ 
O~ompose n e a r  the  mel t ing  po in t  Of ~east Fe.  T h e  equi:" 09 ~ o ~ o ~ "  M S~..~T:::I~o',I."~ ~" I [  ~ ' ' T ~  ~ ' : i  

" ": ~ l i b r l a  in t he  sys tem Fe-Fe~C-0= have  been s tudied  a t  27 . " , . ., ~, . ., " , • 
• . :  '830o~_1 O00 o . . . . . . .  [Ca ta ly t ic  Proper t ies  of Rhen ium.  VIi  T h e  Decor 

" :  ' " ~ee abs  472 ' : . . . .  . . . . .  •posi t ion of Methanol O v e r  R h e n i u m . ]  ' J o u r : ~  
. - - - -  ~ . . . .  -. C h e m . ' ( U . S . S  R . ) , v 0 L 7  1937 pp. lS03-1804;CheZ . . , , ,~, 

:: ~ ' " : : :! ; i PI~KELi I" I.' See abe. 8295. Abe. voL 31 .:1937 p :  8341. , 
.2~06a. Pz~o, P.  [uses  of  tl~e Oxo SyntheSis a s  a L a b - ,  ' W h e n : M e 0 H  is passed o v e r  Ordinary R e  c a £ ~  

~,-..~oratory Method for  the  Synthes is  of Cer ta in  Alde:  : i t : i s  CompletelY:decomposed and  a l m 0 s t ' n o  cH= ".: 
" .~ ; -hyd /c  Compouhds.] Gazz. chim. Ital. v o l .  81, i951;  . obtained. I f . t h e  ca ta lys t  i s  pa r f l£  poisoned by II=S¢ 

: . pp  625-6341 Chem: Abe.; @ol. 46 1952 p. T 079. A~O= good yields of CH=O r e su l t ;  : 

. .  , ,  2 

izer poison, atah-zer. The ea ta l r ze r  i s  very  stable and  a f t e r  57 hr .  to C u  h a s  a decided f avorab le  effect on  the  catalysis~ 
w o r k  shows  no sign 0f.fatigue~- • " • 0 f  MeOH. L i k e  ZnO,  Cr=0= becomes inef fec t ive  a t  h i g h  

f nnin ter ruptc~ . . . . .  oi F r o m  CarbOn ' speed of r eac t ihg  g a s e s ,  and ins tead  0f  M e O H ,  h y d r o -  
711...L-.----. [Synthes i s  o f~Metha~  ---^ ~ 3 o u r  carbons  a r e  p r o d u c e d . "  The  combina t ion  o f  Cu, Z n O ,  

u H y d r o  en u n u e r  r r e s s u r = . j  • v M OH c a t a l y s t  Monoxide ai d : g ,~o~ ~1~_11~-~- ' ~nd Cr-O= fo rms  a n  a c t i e  : e . 
~ S S R v o l  7 ,~vov pP ~ o  . . . . . .  - . . . . .  Chem. Ind. ( U  . . . . .  ) " - -  . . . . . . . . .  ^,  o~ . . . . .  - . , ,  ' r u , ~ , n l ~ n ~ l r  Charac te r  o f  Some C~pper 
Chem Zentralb.,  1931 I ,  p. 914~; ~nem..~u~,-  V u ~ - ~ ,  z ' l ~ . . - - ' i - - ~ ,  " L.%f2Cf'ZL" ~-...:.he~ s 1 ~'our. Gen:~Chem.i 

uI~I . 4o18 " - . . . .  • Catal~'sts zor lueu, auu* ~.,-~ --~;,% ~'.n- ~'^'--Ymst 

. . . .  m e s t i  a t ion w a s  the  p r e p a r a h o n . o f  " : : [U.  S. S. P~):  x o l .  4,fl93~$ PvPoi :[ 1934 nn  1 2 7 - 1 3 1 " "  :: Object of t h e : i  ' g - - ~ - ~ + - - n ~  u n e m .  U k r a m ;  ~ c a a .  ~ . ,  . .  - , , ==" ' 
~Ie0H f r o m  CO and H= under  m g n  p res su r~  w,~-..~ ~ ~ " Arh~ ~o1 ~9 i 9 3 5 n  2062  : :  : - ~ 

w a s  ca r r i ed  o u t  in .a - u ,  em. ~ . , - ~  - - , , =- - ~ . < lse of  catal£sts .  T h e  synthes i s  
from : . - :  A d m i x t u r e  0f 2 %  ZnO or Cr=O= tner~SeSrt~oe~ssab~lit~ : 

d r o u i a t i n g  ~ystem w i t h  a pressure  ~ec~ea ~i~g 
t70 a t m  in an  a p p a r a t u s  present ing  n o n o v e l - m e c h a n -  . : 0 f t h e  Cu d ispers ion  fo rmed  d u r i n g  -P 
[eal fea t  The  ac t i v i t y  of Zn-Cr  c a t a l y s t  beg ins  a t  :. reduct ion  f r o m  c u e . :  T h e  abi l i ty ,  on contaCtmdWiththeair,ex= nre~d a t t a ins ,  a p r ac t i ca l  speed of condensa-  ' to  fo rm spontaneously  centers  of dx ida t ion  }15=._320 ° 330"  ighes  actuary , , . s  displayed b y   ension 0f this process is e 
Zn-Cr in  the  proport ion of  4 :  : l / w h i l e ' a n y  decrease  i n  on tbe  sur faces  of  adsorbed  H :  
C r  reduced the  efficiency of the  cata lys t .  T h e  resu l t s  p~epamt ion  obta ined ,by reduction w i t h  CO is  s i m n a r  
Qbtained w i t h  va r i ous  th icknesses  of  the  l a y e r s  of  ea ta-  ~ to  t h a t  from.H= T h e  pyrophor ie  p rocess  converts  the  
lys t  do not show any regu la r i ty ,  f r o m  w h i c h  i s  i n f e r r e d  cU principal ly to C m O . .  ' ,  
tha t  such chan"e~ bes ides  influencing t h e  speed of 2714. PLoT~r~ov, V. A., AlgU ~o~ov~, ~ y  
dondensation, a ~ 0  a f fec t  t he  cba rac te r  I o f  t he  process.  --'Co" - - -  ~ a m "  
Dilution of the  r e a c t i n g  gas  mix tu re s  With'  H-  reduces  " posit ion o f  M e t h a n o l  in  r r e s e n e e  oz ~ ppr~ - 

293793"~54 - ' ' - -24  - :i : " " 

:: 2__ _2:.__ :::_,:i: :! ::._ 5":: : : : ::: . 
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lysts.] Jour.  Chem. Ind.  (U. S. S. R. ) ,  vol. 7, 1930, 2717. ~ .  [Synthesis  of  Methanol  in Presence of 
pp. 672-674; Chem. Abs., vol, 26, 1932, p. 8 L  Copper, Zinc Oxide, a n d  Chromic Oxide Catalysts.] 
Pu re  Cu as  ca ta lys t  is v e r y  active,  but  the degree of Your. Chem. Ind.  (U. S .  S. 1L)) vol. 8, 1931, pp. :119- 

act iv i ty  and stabil i ty of the ca ta lys t  v a r y  wi th  t h e  
kind of  in i t ia l  mate r ia l  : a ca ta lys t  p repared  by  reduc- 
tion of  Kahibaum Cu0 w i r e  loses i ts  ac t iv i ty  when 

• hea ted  15 rain. to 300 °, while t ha t  obtained from 
Merck's CuO granules  can s tand  3 hr .  a t  350 ° wi thout  
injury.  94% molecular  CuO~6%~ molecular  V:O~ re:  
d u c e d - a t  200 ° 3.5 hr. by H~- gives a highly efficient 
catalyst ,  effecting 100% decomposition a t  230°--240 °, 
but, besides H: and CO, CO~ and  CH( are  generated ; 
fo r  synthesis this  catalyst  cannot ,  therefore,  be of use. 
Activation of  ca ta lys ts  by addit ion o f  ZnO and Cr=0~ 
~ v e s '  the best resul ts  wi th  90% molecular  Cu0, 8% 
molecular ZnO, and :2% ~nolecular Cr-.O=. : Inc rease  in 
Cr:0~ effects a decrease in ac t iv i ty ;  100% decomposi- 
tion was  obtained a t  200°-210 ° wi th  CO~ and CH, 
amount ing  to about  1% each. Addit ion of Cd to this 
ca ta lys t  lowers i ts  efficiency to a negligible quantity.  
2715. P$~0TXIKOV, ~r. A., AND POSPEKHOV, D . A ,  [Hy.  

drogen Adsorption on Methanol  Catalysts .]  Mere. 
Inst .  Chem:, U krain.  Acad. Sci., v O 1 .  1, 1934, pp. 153- 
167 (in German ,  pp. 169-170) ; Chem. Abs., vol. 29, " 

126 ; Chem. Abs., vol. 25, !931, p. 5661. ! 
Results  of exper imeuts  show t h a t  the opt imum pro~ I por t ions  of  ZnO: Cr=O~ wi th  respect  to act ivi ty  a r e~q~  

11 : 1 ; to reach the h ighes t  act iv i ty  they h a v e  to con-:' 
s t i t u t e  30% of the  ca ta lys t .  Conversion of  CO fn ta :  
combust ible  liquids (mos t ly  MeOH) is h ighest  at~ 
Z n 0  ; Cr.-0~=8:1 and 60-709"o Cu-, but  the  quali ty of:~ 
the  products  is highest  a t  55% Cu-o The velocity of:'~ 
t he  reac t ion  increases w i t h  excess of H-.; the yie ld  o f  
~IeOH and other  combustible liquids also is increased, 
a n d  t he  % CO= is decreased.  The  best  t empera tu re  is 
265 ~ ; above 280 ° the qual i ty .of  the products of reaction 
is  lowered considerably ; below 250 ° the velocity is too'. :. 
low. T h e / n a x i m u m  Of CO conversion, t ha t  of  aet iv ib  -~ 
of  the  catalyst ,  and t h a t  o£ i ts  stability, do not  eoineid~ 
T h e  stabi l i ty  is increased by addition Of Na:Si0~ but: 
the  

FODGURSt,=7, H. H: See abs. 2010. 
cata lyt ic  qualities a r e  lowered. ~5' 

2717a~ PODGUnSKI, H. ]~[., o-kNV EM.METT, P. H. Adsorp- -:~;;| I 
t ion Sthdies on Iron.  A m  Chem See,  121st Meeting ,~{| 
abs., March--April. 1952, p. 29-.~'. -L ~ 198U, p. 7741. 

LITERATURE ABSTRACTS 

--7&5 ° t o  0% On the  o ther  hand,  i t  h a s  l i t t le  
~ect on the  h ighe r  t empera tu re  type of H= adsorption 
;curriog a t  and  above 100 ° nnt i l  the  ca t a ly s t  samples 
re almost complete ly  converted to F~C.  The  energy 

activation fo r  carb id ing  Fe  wi th  CO to f o r m  Fe:.C 
about 32.5 kg.-cal, p e r  tool  

pODUIIOVSKA'~J~, O.M.  ~ee abs. 1653. 
POLL, A. ~'ec abs. 642. 
POLLOHIK, ~AI. ~'ce abs. 2100, 2101, 2103a. 
POLtEr, M. H, S e e  abs. 1771. 
POLOZHII~TSEvA, E.  ~ce ahs. 2775. 

i719. POMEY, J .  : [Cementation Wi th  Carbon and W i t h  
Nitrogefi.] R e v .  M~t., vol. 47; 1950, pp. 637-657, 
727-738; Chem. Abs., vol. 45, 1951, p, 1929, 
Comprehens ive  rev iew of the  la tes t  knowledge of 

cementation phenomena,  W i n g  a r ev iew of  theories 
explaining the  cqui l ibr inm of y - i r o n  in mix tures  of 
C0, CO.., CH~, H-. in different concentrat ions followed 
by their indiv idual  analysis.  I t  is held t h a t  H= is ad- 
sorbed dur ing prebeat ing ,  becomes dissociated on the 
surface of y - i r o n , a n d  decomposes CO, fo rming  nascent  
C, whfch alloys wi th  Fe. Influence of ty'pe of  C on the 
carburization phenomena  Was inves t iga ted  by plac- 
ing Iow-C steel specimens embedded e i ther  in graphi te  
or in amorphous  C i n  a furnace  filled w i th  a earburiz- 

2722. POgTEP, ~ .  C. Coal  a s  an  Au~n'llary Source of  
G a s o l i n e  Supply. Chem.  and  Eng. News,  vol. 
19-14, p. 90~. 
I u  connection w i t h  a possible Shortage of  pe t ro leum 

a n d  na tu r a l  gas, the  poss ib i l i t y i s  discussed of obtaining 
gasol ine  th rough  t h e  convers ion  of coal into w a t e r  ga s  
a n d  thence into gaso l ine  by  t h e  Fischer-Tropsch proc- 
ess. An es t imat ion i s  g iven  of  the costs in t he  coal 
process,  and a compar i son  i s  m a d e  wi th  t he  cost of  gaso- 
l ine produced in a ref inery .  
2723. P o s P ~ Z o v ,  D.  ~ .  [Proper t ies  Of Methyl  Alco- 

hol  Catalyst.]  Mere.  Ins t .  Chem., Ukra in .  Acad. 
Sci., vol~ 2 ,1935,  pp .  157-173; Chem. Abs., vol .  30, 
1930, p, 5734. 
Cata4vst  (60: 3 5 . 6 : 4 . 4 = C u  : ZnO: t r i o s )  is h ighly  

ac t ive  for 1 : 2 CO : H= mix tu re s  a t  192°-°-30 ° pe r  100 
a t m .  At high r a t e s  o f  f low a n d  a t  200°-300 ° t h e  Z n 0  
undergoes  reduction,  y i e ld ing  Cr.-0, impregna ted  wi th  
b r a s s  ; the  condensa te  con ta ins  li t t le MeOH, the  yields 
of  which  rise w i th  d imin i sh ing  r a t e s  of flow. The  
r e su l t s  sugges t  t h a t  a h i g h e r  Cu content  is indicated,  
in o rder  to p reven t  local  overheat ing of  the  catalyst ,  
w i t h  i ts  consequent i nac t i va t i on .  
2724. - - .  [Role o f  Copper i n M e t h y l  Alcohol Cata-  

lysts.]  Mere. Ins t .  Chem. Ukra in .  Acad .  Sei., vol. 

• i 

3 5 5  

' H: adsorption was studied on a Cu-Zn0-Cr=OYeata- ' Adsorption characteristics of various Fe catalysts :~/. ' 
lyst reduced in H: at 200°-300? and still containing ..... and Fe saI~ples for H.- and CO 1rove been evaluated!~:.~.] ing abnospbere and heating at a carburizing tempera- 3 1936. pp.- 533-540= ~our. Chem. Ind. (U. S. S. R.), V~l. 14~ 1937 pp. 178-176: B~tish Chem. Abs., 1937,: 
bound water: In thb range 200°-300, a higher temper-- • "from 10-" to 700 ram. Hg pressure between --195° and::;:.:i| ture. Specimens placed ia amorphous c were prop- 'B, p 646 Chem..A_bs., voL31 1937 I)4265. 

: a tu re  of evacuation increases subsequent H: adsorption ~-200 °. No evidence could be found on bulk Fe eata-::~h~:| 
( removal  of more  adsorbed ]Sh~0~ Successive adsorn- lys ts  for  the "solubility~' effect noted by Beeck a n d ~ |  erly earbnrized, '  e n d  timse in graphi te  ~ d i d  not  show • . . . . . .  . . v~ any case. F o r m a t i o n  of graphi te  in  carburized ease :Cu-ZnO-Cr.-0a---60"~5.6:4.4 g ive s  good yields of  : 
H a ,  n~a ao~-rnH~n lane t~ a - r e a r e r  n~a~ n~ o r ~ r b e a  eoworkers  for  H:  m t h i n  me ta l  films of Fe  and N I ~  should be avo ided  on titis acconnt, and curves  are  W e n  MeOH f rom CO and  :Ha a t  o_20o, .but  is rapid ly  inac-  
g a s  each time. Satnrat ion is reached on]~ above I a im.  be tween --19~ ° and O . On no surface studied w a s , ~ : ~  to show t e m p e r a t u r e  leading to fo rmat ion  of  graphi te  t i va t ed .  Cu-ZnO-Cr :O==S2:16 :  2 is  s table bu t  ~ y e s  

" sufficient ln~:~'~ and amorphous  C. Sngar  and cellulose do not  produce h ighe r  alcohols in add i t i on  to M e 0 H .  Sat isfactory The catalyst  evacuated a t  300 ° (anhydrous)  shows t he  ac t iva ted  adsorption of  H:  a t - - 1 9 5  ° 
lower but  completely reversible adsorpt ion .  F a t i ~ m  q u a n t i t y  to cover t h e  f ree  Fe  surface  with a l ayer  of ~<~ any graphite on carburizat ion,  but  polynuclear  a romat ic  resu l t s  were obta ined w i t h  a 1 : 1 mix tu re  of the  2 c a t a -  
is held to be due to dehydrat ion Adsorption is ~reater  H a toms  however,  fo r  a singly promoted Fe  catalyst eomnounds sucl~ as  naphthalene an th racene ,  or picene lys ts  with an  ini t ia l  con t ac t  t empera tu re  of  200°; 

. . . . .  in catalysts  rich i n  Zn0-Cr~0~- ' these also ~how fa t imm : (2 -10% Al=O~) the rap id  adsorption: of H ; - a t  --195 ° nrocl~ce macromols  on carbonizing, Carr.x:ing on their: 2725 . [Synthes i s  of Methanol a t  LOw Pres-  
- most  ra~idlv No direct simnle relat ion exists  between was  eqmvalen t  to adsorpt ion as a toms on about  ~ of nerinlier:c C a toms  par t ly  composed of  graphi te .  T h e  . Sure.] Jour.  Chem. Ind .  (U. S. S, R. ) ,  vol. 14, 1.3~, 

t h e  .adsorption of ~:l:t. and the  activity, a t  a 'g ivan  tem,~er~ . the  " f r e e  Fe:  ~urface", . Type  B act ivated adsorption ~].,~ ~neclianism__ of _&,raul~ite_ formation is ilin~ti'ated.. . . All- .~_.nn _~4-28- ,- Mere.  I n s t .  Chem., Ukrain .  Aeado . Sci., vol. 
ature.  T h e  effect of the t empera tu re  of evacuat ion  On of  H~ on: promoted F e  c a t a l y s t s  a t  and  >100  ° is v e r y : . : ~  ~phatic hydrOchrbons dissociate on: pyrolysis  Into:H= 8 ,  1936,:pp. 403-412,  in German  pp; 41--413 ; Chem. 

:the H.  adsorption is ver~" sl ight  for  a 9 1 % C u  ca t a ly s t /  :pressure-sensitive, a n d  a t  a pressnre  of 10-" into. Hg~,~:]~ and free rad ica l s  Which call recombine wiz i [eacn  ou~e.r : Abs~ vo l .  8!  1937, pp .  -165, 5755. : : 
: only 1(}% from 225° to 300 ° but  v e r y g r e a t  for  catalysts  appa ren t ly  becomes ve ry - sma l l  re la t ive to TYpe A a d - ~ (  :<or wi th  H~, C:H, being the principal radica.t. ~max~: : :  . CatalYst 60 c U: 35.6 z n o - 4 . 4  c r = o j i s v e r y  active, bu t  : ..... 

of lower Cfi content 2.5 t imes f rom 225 ° ±o 290 ° ~or a sorpt ion (chemtsorbed a t  :-:-.78°), • The  c h e m t s o r P t i o n . ' ~ : :  m u m  C concentra t i0n of 0.85% produceu Dy ~ r ~ c a n  : i t  r a p i ~ y  loses ac t i v i t y  W h e n i t  works  above 200% I f  
60% Cu  catalyst.  H e a t  of  adsorption is about ' l ,509  o f c u a t - - l ~ 5 °  to --7S% wh~eh seems to be s a t i s f a c t o r y ' : ~ ' :  :he increased to 1.16~h O by using less statue w-.,=,ior t he  pressure  is 40-36" a tm. ,  yields of  0.51-0.63 1. of  : 
cal. per  ree l  of l~.. . • : f o r  measu r ing  the f ree  F e  surface  of c a t a l y s t s . a n d ~ ÷ r ~  : C ~  in Concentration under  5% or, prefera.my, u..u- M e O H  per  h r  per  kg .  of  entail 's t  a re  obtained, and  the  
~ 1 # ~  r # . ^ . . , . . ~ _  v A Tvaw~v ~" 7~ , r e "  W,~=~==n~ ' th in  evapora ted  Fe :films covers only about  10% o~ ~ - ; ~  ~3 5 %  C~h. Diffusion phenomena a re  extens*veiy m-  ~,+-  ~ r ~ t s ; ~  i ts  n e f l v | t ~  -~'+ H - h e r  ~ressures  la r~er  

D A [Complex Catal~sts fo r  the  Synthesis  of  Meth- : t h e  su r face  of very  p U r e F e  w~re ,  Fe  powder  f rom @ e : : ~ :  .vestigeted m a t h e m a h c a ] l y ,  a n d  an  equat ion ;s devel- y ie lds  a re  obtained b u t  catalyt ic  activit)r drops. The  
• anol:] Jour .  Chem. Ind. (U. S. S . R . )  vol.-8; 1931 re~ucuon  o~. pure. ~ ,  a ~  ~ ' e  powoer  from ~e::~! :;  0ped. . . . .  : : " . "ratio of CO : H:  Can be  va r i ed  great ly wit 'bout  effect on : 

nn ~79--aYR. ~h#m Ah~ v~) 9R qf~R1 u ~1.~ft . earnonyl .  "A'ne radio or 'xvpe ~ ~i-. ans0rption zo "±~I~.~ '~ ~VOft P ~ m -  • C~RAT R ANn GOUT~L F [Kinetms *b~ , ~ - ~  
~ "  ' . ' . ' ' A appeared  to increase a s  the raUo of promoter  to Fe ~ . .  i t ion of Austenite Of the  Alloy I r o n -  : Study of the catalyt ic  synthes ;s  of M e 0 H  f rom CO ~on~'~n~" wse  ; n o ~ a ~ a  ;-,~..."~'~.^~;~ "art:) . . . .  ~ , ~  - : ~ "  i" of the DecomP0s . . . .  o ' : -  ~ : ' ~  - -  2726 . [Copper -Zinc-Chromium Catalysts  for  

a n d  H~: Was continued: The  possibilities of fu r the r  ~_?.'~-.: - - - "  : ' : ' ~ "  . . . .  ?"  . . . . . . . . . . . . . .  ~ ' o ' ~ "  . ~ - : ~ : ~  :~- Carbon-Nt t rogen~]  Compt. rena : ,  2 0"  : ~ v .  x'~vv, pp. : -Methanol SYnthesis ] Mere InsL Chem. Ukra in .  
. . . .  act ivat ion of the complex ca ta lys t  Cu-Zn0~-Cr~0~, t h e  :::2 " ~ .  ~°n°vnsz~r-H~.H:--Ku~tE~,Y-T.~D.~.~.~/x~r,~" . w ; ' ? ~ :  2298-3000; Chem. Abs ,  voL~%±~au, p -~ -u~ , :  ~:~ .: " A c a d  Sci'i~:ol 5 "1~38 pp 507-515: Chem. 'Abs vo]. : . 

Catalvtic action of the indiv idual  components a n d t h e i r  : ~ ' n  ~ z ~ ,  r .  ~ .  r r e P a r a t i o n  , ~taoi iky,  a n a _ ~ : a ~ 3 : : i . ¢  Study of  t he ' i s0 the rma l  dec0mp0sition in tne  aimY ~ • 33 1939 p 5 6 0 8 '  ' ~ " " 
: subs t i tu t ion  ~.ere i n v e s t i g a t e d .  : The :  procedure ~was : sorpt iv.e  A~roperties of  the  Carbides  o f : I r 0 n r  J 0 U r ~ i : : ~ ? i F e - C - N  eb ta ined  b~, gaseous  c e m e n t a t i o n 0 f  . ~ : w } r e  i - : : _ ,  , ..... ~ . , .  ",.~!__~._.. : . ~ : . : : ~ t ~ : d e a l i n =  wi th  
: : . . . . .  the  same as t h a t  i n the  f o r m e r  exper iments  ; the  reac- '  :~::: Am" unem:  Sac., vo L ,2, 19PO , pp. o382-a388. : ;: ~ , : a n  d homogenizat ion,  shows tha t  . lq-. h a s . ~  consmerame  . .  l~ev!ew o ~ m e ~ : ~  ~ P ~ l t ~ i ~  ~ ; t ~  a3 . . . . .  • : 

: t i0n w a s  carr ie  d on aga in  under  t h e  conditions o f  ' H~igg.Fe:C can be f o r m e d  b y  carbiding finely divided~: ' l~i~:~retsrding effdct both on the ra t  e of  germinat ion  of a-~'e U~s~nVN,~r . . . . . . . . . . .  ,-v- * ~ - ' ~  V~"" : . . . . . . . . . .  - '  
: fal l ing pressure which begins wi th  t h e  inception of . F e  ca ta lys ts  w i t h - a  hydrocarbon  such as  p r o p a d ~ 5 . ~ ' ~ a h d  on the  r a t e  Of l inear  crystall ization.  : . : r e  s. 

t h e  reaction a t  a ce r t a in  tempera ture .  Conelus ions .~  : :bu tane ,  or  pentane equa l ly :a s  well as  earbiding wi~"~__~'~i~2721 POMEX ff GOUT~L F. MouLIN J J  ~ D  CouoltAY: 2727. . [Mechan i sm o f  C a t a l y t i c  .Syntheses : 
Cualeneisapooreatalyst;Cr:O,a]oneismoreener-: .CO. Theearbidingprocessusingahvd~:ocarbonisna~:C,R' [ ~ e r ~ n o ~ a g n e t i c ' T r a n s f o r m a ~ o n  of : the  I r o n -  F r o m  Hydrogen  a n d  Carbon Monoxide. ( t ' re l im-  

C-o{ any  stron ge t ic  than  Cu, effecting the react ion a t  265 °, t h e  main  : accompanied by  a lay-down o f  f ree  by 
reac t ion  proceeding thus :  2CO+2H. .=CH,~C0=.  A d :  e x o t h e r m i c i t y .  The samples  of Fe:C fo rmed  by usin 
: dition Of ZnO to CU somewhat  increases  t he ' a c t i v i t y  : bu t ane  as  a earblding gas  still  contain a li t t le residu~ 

- :and So d0es the addit ion of  Cr_-O~, but  the  t e m p e r a t u r e  - F e  a f t e r  the  Carbiding r e a c t i o n  a t  300 °. appareat l  
0f reaction is reduced to 265°--985 °, w i t h  format ion  o f  comes  to a n  end~ Only • about  7.5% C s e e m s  capab] 

: : ,a .  considerable "amount  of  MeOH. Addit ion o f  both of  b e i n g  incorporated by  this procedure  in the  cal~ 
• / ~ ZnO and Cr:O3 doubles the act iv! ty  a n d  t h e  c o n v e r s i o n  ~ t y s t  employed I t  i s  possible ~t0 f o r m  hexagona l  ~e"~' 

' : !0f CO into.MeOH, as' compared with CU containing only: by Carefully: earbiding an Fe sy]~thetie NH~ enta!y~ 
i , yelther Zn0 or Cr:O~: The effect of the combination 0f at-about 215 ° Wlth CO, evei£ though the catalyst d.~ 
' i _zno and Cr=0, with Cu does not constitute ~simple not contain cu. co is still chemisothed by a par 

.slim of their influences as individualeomp0nents. The . carbided Fe Catalyst at --I95% --78.5% and ~ 
' i.eomplex catalyst Cu-ZnO-Cr=O, is considered as a .indicating that the carbiding.proceeds througb :" 

SYstem in which the individual influences of the corn: • formation of nuclei of carbide rather than bythe fo] 
poflents are merged to create a specific Me0H catalyst. _ mation of a smooth layer of carbide over the cataiy-' 
Addition Of Na:C0~, Ag, and Mg0 led to impalrment surface. The formatioR 0f earblde ellminates most c 
• ~)f the activity of Cu-Zn0=Cr=O~ and the reaction the chemisorption of CO at 100 ° and 200 °. It nls 
-products. - . i " : eliminates the ehemisorPtiO n of H= in the temperatU~ 

"athon~-~q'it~rog~e-~ Alloys.] Compt. rend.,  vol. ~ 0 ,  • i na rvReporO. ]  Sboruik  Xaueb~-Issledovatel. R a b o t  
950, pp. 2196-2198 ; Chem. Ahs., vol. 44 1950, P. Kinv. Tekh. Inst . .Koz±evenn~0huvnoi  Prom.,  vol. 3, = 
0641. " - 1940, pp: 261-267;  K h i m .  Referat .  Zhur.,  voh 4, No. :.: 
~e-C-N an0ys  Containing up  to 1.5 N-. i hnd i .25% C 5; 1941i p. ! 2 ;  Chem.  Abs:, vol. 37, 1943, p. 5569. '. 
re p repared  by  Cementation of 0.5-ram. wires  0 f  mild " I t  is postulated t h a t  t he  prhnary.process  of ca ta ly t ic  i~:t 
el heated to 810 ° in n mix ture  of  CO:, H-.; and aee to-  t ransformat ions  Of t h e  mix tu r e  of: CO a n  d w .  c0nmsts "~ 
rile:for~N..:content UP t o  :0.6%: I a n d  a s l i g h t  a ddi- ~of: the hydra t ion  o f  CO, an  d Of i ts  c_ondensation, w i t h :  • 
W0f~f NH~ fo r  N ~  contents 0.6-1.5%. ~ T h e s e  alloys : %he format ion  of t h e  lower  ox ide s :  =vne p roperues  or  . : ~ 
)wed the  revers ible- thermomagnet ic  t r ans format ions  • t he  known oxides Of C'belonging to :several homologous 
austentte in cemanti te  FchC and  ni t r ide  =Fe(N. T h i s  s e r i e s  (cyclic s t r u c t u r e s  also a re  possible)  a re  given.  
Lectoid t r ans fo rma t ion  begins a t  595 °, as  in the  I t  is~Xpected t h a t  t h e  hydra t ion  of these  oxides f o rms  : 
-N alloys, completed a t  compounds wi th  t he  Same  C la t t ie~ bu t  i t  is a lowerl t empera tu re  
m the F e N  a n d  Fe -C  a l loys .  2728. - - .  • [Choice of  Catalysts  fo r  the  Synthesis 

P o N e ~ c z ,  A .  ~ec abs. 3373. 0f  Methanol F r o m  Carbon Monoxide and Hydrogen . ]  
PORAX-K0sHx~S, E . A .  See abs. 3414; i • Jour .  AppL Chemu. (U.  S. S. 1R.), vol. 20, 1947, pp.  ' 

" -178 769-77 ~" t h e m  Abs  vol 42 1948 p 5410 POnTER, D . J .  gce.aos, z . . ,  .~ ., - r , • • 
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Choice of  a ca t a lys t  fo r  syn thes i s  Under high pre.~ bituminoUS Coal a n d  heavy  fuel  oil. 

su re  on the  bas i s  of i t s  behavior  in  the  decomposition carbonizat ion wil l  cont inue to be car r ied  out  

LITERATURE ABSTRACTS 

High- tempera ture  i~cher-TroPsch p l an t  i s  f a r  gTeater  than  in  t h e  w a t e r -  c=1~.98  -~,  dens i ty=2 .08 .  T h e  space  group is  C 6d in .  
t r ied out  p r e d o m i . ~  ~ s p l a n t  used  to m a k e  the  syn thes i s  gas,  so we  would  : The  i n t e r a t o m i c  d i s t ances  a r e  : F e - F e ,  2A0, Fe--C ( in  

o f  MeOH u n d e r  a tmospher ic  p ressure  is  nnjustified, nan t ly  in  byproduc~ coke ovens. T h i s  process  i s  c h a r - ~  W e  the incongru i ty  of  bui ld ing an  expens ive  p l a n t  f o r  C=_O) ~ 1.9 ; F e - C  (in C = O ) ,  i s  1 .8;  C ~ O  is  1.15; a n d  
2729. - - .  [Compara t ive  Character is t ics  of Cata-  ac ter ized by re l a t ive ly  high inves tmen t  cost pe r  uni t  o f ~  r~rt-time opera t ion  to keep a less  expens ive  p l a n t  i n  C = 0  i s  :1.3 fk. Angle  b e t w e e n  ( 0 C ) - F e  bond i s  94 ° ; 

iys ts  Used in  SYnthesis of  ]~Iethanol.] Jour .  AppL g a s  made,  and  by h i g h  ope ra t ing  c red i t s  f r o m  coke, t a r ~  $'~I-time operat ion,  be tween  Fe--C bonds, 78 ° ; a n d  between bonds  of  
and  other  p roduc t s  Costs wil l  be decreased by t h : " ~  ~ -  . c ~  ,h~ , a  ~R~  ~-~-~0 

FuelChem'Abs.,(U'1948,S" S.abe.R.),vel.4013. 20, 1947, pp. 1182-1184; development  of  ~ex'v byproducts,  the  u p e n d i n g  a n d S |  ~ "  " ~ "  : - " - "  . . . .  ' s~. "--" " G C r y s t a l  molecular>C=O' 87%formulaThe ofStructurethe c0mpoundSimultane°uSlYas Fe_- (CO)fixes,, astheno 
d iscovery  of nevr  u s e s  f(,r p resen t  preduct  i n e l ' e a s l n ~  ~736. POWEL~, ~ .  5x2. x.~v E WEI'; 7 1~ V. ~ .  "c-^~ di res t  molecu la r -we igb t  d e t e r m i n a t i o n  i s  avai lable .  I t s  

• : - ' ' ~, Structure o f  i ron  .~nneflcaroonYl. oour. ~uem.  ~v=., ResuRs  of an  exper imenta l  evaluat ion of 16 di f ferent  : capae~t) and t h e r m a l  efficiency of presen t  e q u l p m e n t , ~  . . . . .  ~o~ ,>,~.._,>oo. ~ b o ~  Abs sol  33 1939 magne t i c  p roper t i es  a r e  d iscussed.  
catalyt ic  composi t ions described in the  l i terature  fo r  and  cheaper  p l an t  construction.  The  locat ion of  l t i g h : ~  so l  ~ ,  xvoV, pp  . . . . . . .  , ~ - r ", • , ' 
the  synthes is  of  MeOH f rom CO and  H.- are  tabulated,  t empera tu re  carboniza t ion  p lants  n e a r  the  point  of g a s ~  p. 365x. . . . . .  "2737. PowEn ,  H . H .  P e t r o l e u m  Subs t i tu te s :  P a s t  a n d  
A Cu-Zn-Cr~O~ ca ta lys t  is  p re fe r red ,  consumption i s  m o r e  economical t h a n  the i r  p i a c e m e n t ~  " Crystal s t ruc tu re  of  Fe  enncaearbonyl ,  Fe=(CO)~ P r e s e n t  Research ,  D e v e l o p m e n t ,  and Economics .  

- - - .  ~ce abs,  2715, 2716, 2717. a t  tbe  coal mine• Low- tempera tu re  carbonizat ion of Y~J ~repared by the  method of  D e w a r  and Jones  (abs.  700) . Petrol .  Eng. ,  sol.  18, :No. 5, 1947, pp. 70, 72, 75,  :73, 
2730. POSPEKHOV, D. A., ANn SHOKOL, A .A.  [Effect Of coal h a s  no f u t u r e  in t e res t  largely because of  low Ope r - ' ~ l  ~as derived by  a Pa t t e r son  and  Fou rn i e r  a n a l y s i s  dlf- $0, 82, $4. 

Alkali  Upon Copper Cata lys ts  for  Metbanol.] Mere. a t i n g  credi ts  nnd a law yield of gas.  The  carburet ted ~]~| feting f rom t h a t  of Bril l  (abs.  354) and of  S idgwick  R e v i e w  o£ t im l i t e r a tu re  on the  production of  l iqu id  
:Inst. Chem., Ukra in .  Acad. Sci., s o l  4.1937, pp. 205-  wa te r -gas  process  u s i n g  chiefly coke and Bailey (abs.  3184). Each  Fe  a tom ls l i nked  to 3 fuels  f r o m  t h e  hydrogena t ion  of  coal, f r o m  coal  car-  
212 in German ,  pp. 212-213; Chem. Abs., sol. 32, oil will r ema in  the  m a j o r  method and heavy  f u e l , ~  | " al  bonization,  f r o m  oil shale,  f r o m  t a r  sands,  and  f r o m  t h e  o f m a n u f a c t u r i n g g a s ' ~ |  terrain ~'arbonyl groups  and  the  2 Fe  a toms  a r e  
1938, p. 3244. f o r  m a n y  y e a r s  to come. The  most  i m p o r t a n t  potential ~ ' |  Joined by 3 >  C - - 0  br idges .  D a t a  a re  based on s ingle  Fischei~-Tropsch synthes is ,  w i t h  25 r e f s .  Special  era- 
Cata lys ts  60 Cu : 35.6 ZnO : 4.4 Cr=0, and 10 improvement  i s  an increase  in the  the rmal  eff iciencvi~. |  crystal osci l lat ion and zero-layer-line W e i s s e n b e r g  phas i s  is  placed on the  economics  of the  v a r i o u s  proe- 

Z n 0  : Cr :O, :  82 Cu conta in ing  0.1-5 reel. % K 0 H  w e r e  owing  to the  use  of  O= which can now be produced at:~):i~:| photographs abou t  the  o and  c a.xes of thin, hexagona l ,  esses and  the  discussion on cos t s  is  summar i zed  in  the  

alystsUSed inshowedMe0Hgreat.activitySynthesis frOmat pressuresCO2 and  upH"'to The100 atm.Cat- heatingreas°nablevaluePriCe'and Producerdesp~te. itsgaS'highbecausethermal°fefficiency ~i'~:;| " i t s  lo@I/;:] crrstal, plates .  The  uni t  cell conta ins  2 reel., a=6 ;45 ,  .. table g iven  below. ' i  ' 

andataninitiul [emperatureof200'. Theproduet ~oocb~'~ff ~,qi~~{,~n~letei~ l 
consisted chiefly of MeOH and E t O H  (22.3% bY , Est. rescrveslnU. S. Slze0f Totalln- Investment- 

, plant, bbL vestment, cost r bbl. weight ) .  By  incx~easing the volume speeds tim yield o£ Process ~ gasoline minion gaso i~ine per 
E tOH is increased  and MeOH is  decreased. The  ca t  . . . . .  . . . .  Bb].oil, I Bbl. gaso- I ~ d a y  I dollars day, dollars 
a lyst  82 C u : 1 6  Zn0:Cr=( i~  is more  suited for E t O H  :. billion [line, billion I : 
format ion  and  i s  more  s t a b l e ,  p r i n c i p l e  appea r s  t o  be the  complete gasification 
~731. P0STLETHW~rE, ;l: P., B2~ano~r, H., ~.~n BO~D~', " powdered coal suspended in a s t r e a m  of 0.- s n d  steam,.(~ |  Coalhydrogenatinn. . . . . . . . . . . . . . . . . .  : . . . . . . . .  :----,-- . . . . . . . . . .  S.100 

H. F, Inspection of Krupp-Lurgi Plants for the . .gasifica::~r~i Coalcurbonisatinn...= ...................... :---= ............... 322 

3 5 7  

:: . H.  I n s p  Ipp-Lurg i ( an  H.  Koppers  deve lopment ) .  Underground  
. Carbonizat iOn of  Coal a t  Low Tempera tures .  B I O S  t ion as  pract iced in Russ i a  bas  lit t le prospect of  sure  

in  the  Uni ted  Sta tes .  The  manufacl~tre of oil gas, 
F i n a l  Repor t  61~, 1946 41 pp. ;  PB  46,390. ~ ~ : liquefied: pe t ro lemu gases.  0r re-formed n a t u r a l  ! 
: 'Krupp P lan ts  a t  w a n n d  Eicke i and  Velsen a re  de- h a s  only l imi ted  possibi l i t ies  locally. : . : . 

scribed. The  coke f rom the f o r m e r  p lant  was  nsed f o r  
: .  . . . . . .  ga s  genera t ion in  t h e  adjo in ing  Fiscber ,Tropsch plant.: 2734: . G e r m a n  Developments  in the Product! 

O f t h e  10 Fischer-Tropseh genera tors .  2 operated -on: . of Synthe t ic  L iqu id  F u e l s  C a l  Teebx el v0] 1. 
l ow- t empera tu re  coke and  8 on high- temperature  coke. 3, Augus t  1946, 6 pp. ; Am. Ins t .  Min. Eng.,  Tech. P 

. ' : i:  : . : . T h e  coke w a s  pa r t i cu la r ly  sui table  for  the product ion " 2096. 
. ~ Of Water g a s  as: t h e  ra t io  Eh : :C0  W a s  1.4 I, a s  cem- s u m m a r y '  o f  the  mbr~ impor tant -  in format i0n  : 

' -  :pared wi th  1.2" 1 in  ~he base of  h igh- tempera ture  coke.  t a ined  bY: the  Combined In t e l l i gence  Object ives S 
' . The  tail  gases  f r o m  the  Fischer-Tropsch p l a n t  Were e0mmit~ee: in i t s  i n v e s t i g a t i o n  o£ G e r m a n  synthe 

l iquid f u e l s  ac t i v i t i e s  A br ief  : used to b e a t  the  low-tempera ture  retorts.  The  gaso-  . description Of each 
l ine obtained by  scrubbing the  low-temperature  g a s  the  2 general  p rocesses  for  Synthetic fuel  produettoz 

. w a s  mixed wi th  t h a t  obtained f r o m  the  F ischer -Trspsch  the  Berg ius  and  the  F i s c h e r - T r o p s c h - - w i t h  spec 
' , p lan t  and helped to r a i s e  the octane number .  : ment ion  of the  more  impor t an t  new developments.  

i " p#~ r .VLLA, .  : W~ K'p~ nh~ oo~'o • : i : the  peak product ion  of  oil fuel of about ' l 'O00 000 met 
: . . - : _ ~ . . ~ . :  ~ : . : .  ~ tons per  month,  about  - 9 %  was  synthet ic  liquid f~ 
, . : 2732~:Pov~.~x ,  ~ ! . ,  !~e te rogeneo~s  :~;~a,lym s o~ -~¢~ and  of the 347 000 tons  per  month  of synthet ic  fuel 1~ 

.... ac~jo!~o ~ e , w e e n  ~ases ,  on , , e a e t m n s ~ e ~ r e e n - y a s e s  . was: made  by . the  F i sche r : syn thes i s  and  8 6 %  hv hyd 
ann .. 0ngaseous  ~uoscances anu  on the J~OlSOlUn a o i  -enat i0n  , f  . ^ o ,  . ~  ÷ g ~  rph~ , , a , - ~  ~ , : ,~o~  
Cata  ysts  ] Bul l  see )el e l ag  m d  1934 pp $3 - • • • " -. g - .. , .: : - • ga ined  by the  Technica l  011 Mission w a s  tha t  the  e~ 

: ~ : 817 ; Chem. Ai)s., soL 29, :1935, p. 402. - .neer ing  design of  the  p lants  and  the  Operating te 
' With  the  help o f  :the Nerns t  approximat ion  fo rmula  nlques were  n e i t h e r  economical  nor  efficient and, 

: _ equiLibrium ca!eulat ions a re  presented  for  the . react inn . Amer ican  S tandards ,  should h a v e  produced a m~ 
: : o f  0 :  H~ ~ ,  Ch and  S= w i t h  me ta l s  to form respec~ ~ ~ e ~ t e r  quan t i ty  o f  oil t h a n  they  did. " 

: : t ively,  oxides hydr ides ,  nitrideS chlorides and sulf ides;  : 2735  : " G a s  Manufac tu re  From:  Fue ls  Off 
t h e  reactoin of  H..0, CO.- and S O , w l t h  metal ' :0Xides ' T h a ~ l ' .  G a s  w e i . l d  ~ol 127 1947 - u  116-:I' 

" " -' to f o r m  hydra tes ,  carbonates  a n d  Sulfates, respec-. G a s  Times,  ynl. 52, ~947, pp. 164; i67'-~!~.: 233-2 
' : ~tively; and of O.- w i t h  me ta l  sulfides to form s u l f a t e s  

: had  oxides, respectively.  Values  f o r  the  heats  of these  : o-37,292-294; Gas ,  v?L 23,  J u l y  1947, pp:  75-76~x. ~ 
- .: '.~arious r e a c t i o n s  a r e  t abu la t ed  f o r  many  m e t a l s .  Discussion of  t he  o i l -gasprocess ,  ca rbure t ted  

: ~ Shnilar iv,  e q u i l i b r i u m  calculat ions "are presented f o r  gas :  liquefied pe t ro leum gas,  oil carbonizat ion,  crack I 
• ~ ~'the r e d ~ t i o n ' A f  m ~ - ]  , ~x -~a~  h ~ - w  ~ n  ~ , n ~  ~ v ~ ,  OZ vunl~er ~ 0il a n d  the  Fischer-Tropsch "process, 

, . . . . . . . . . . . . . . . .  ~ ~= ~ v  . . . . . . . .  - ' 

: " carbons" ~hr t idu ia r  a te~n+~n ~ ~o~;~ +~ +~ , ~ ' . + ~ . . ,  l a t t e r  f r o m  i t s  possible  applicat ion to the  m a n u f a e h  
~Of ZnO The uoisonin~ of eatalvst~ is  e o n k i ~ r ~ d  f rn rn  : of  g a s  in c o n j u n c t i o n  wi th  ' the  m a n u f a c t u r e  of .~ 
<the Standpoint Of the  pa r t i a l - :p res su res -o r  ratios- o f  the t ic  ml  and .the u t ihza t ton  of  off-peak w a t e r  go. '  

" m a g e  syntnet~c o i l .  Prev ious  economic ealculaU~ 
..partial p ressures  of  va r ious  r e a c t a n t s  necessary  to • a r e  reviewed a n d  conclusions d rawn:  In  v iew of I 

. ~convert  t h e  ca ta lys t  into some noncatalyt ic  compound: 
• :. :' - : :2733. P0W~XL: A. ll . .  F u t u r e  Poss ib i l i t i e s  in Methods economic s i tua t ion  a n d  the  f a c t  t h a t  much developm I 
: .' ~ ' o f  Gas Manufac tu re .  T r a n s c r i p t ' o f  F e d e r a l . P o w e r  jt~ 

': " : . :  !'::~ 'Commission hear ings ,  J u n e  1946 46 p p .  . . 
! : '  .: "! : " A  comprehens ive  :reiiew: of methods  and  tl~elr, eco- 

. ~nomie possibil i t ies,  .It  iS concluded t h a t  the  f u t u r e ' r a w  
:= : ~ i a t e r i a i s  for- the. m a n u f a c t u r e  of  g a s  in  the  northeast-  

-e rn  p a r t  of tbe  Uni ted  S ta tes  wil l  cont inue to be chiefly 

: ~ : : ~  . . . . . . . .  - . . . . . . . . . . .  

work  r ema ins  to be done on the  conversion of  coal 
gasoline and 'ga s ,  t he  scheme of  m a k i n g  gas  in  conJ 
tlon :with m a n u f a c t u r e  .of synthe t ic  gasol ine does 
appear  'to be an  i m m e d i a t e  p rac t i ca l  possibility. 
t he  probabi l i t ies  o f : u t i l i z i n g  off -peak.water -gas  eq 

product ion men t  ~or t h e  of p roduc t s  e the r  t h a n  
a r e  remote. Fur th 'e rmore ,  t h e  cap i t a l  inves tment  

1.750 
1,000 

5OO-540 
3,OOO 

~ , ~  

S,S-5.~ 

Operating costs IncludIng 
depreciation 

Per bbL Per gal. Ruse- 
oil, dollur~ I line, cents 

'28;500 .......... :. z15.5-22;6. : 
4,000 . O, nt ~I0. 

11, 600-16, 700 1.75-Z 70~5 e. 7-10. 7. : 
2, 670 ~" (Compete with 

gasoline from 
I t~ude oil.) 
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R.~er-Tropsch: ' . ~ i . ~ t ' ~ 0e0 ' 45.6 European prscess using ecal,.-..~, --' -. o-~ . . . . .  -'~I: . . . . . . . . .  :--I ~ 
European process~uslng natural gas......~._= . . . . .  [ . . . . . . .  .--.2 , n~ 28,5 
Future American process using coal.... . . . . . . . . . . .  : . . . . .  ._:._.: : ~, u~, !~::::~'" "i'~" 
Future Amerlcon process using natural gas.=.:::.! . . . . .  -.: . .~: ~ 15 

i ' :I Coal at S2.75 per ton " - :  : : - ~ 
. .~CoalotSl.55perton. . " - ~ : "  " : : : : :  

; a Total In Western Hemisphere. : : ' - 
-i Natura gas at $0.05 per M eu. It• • i . . " : • 

.... ! * Coal at $2.00 per ton. .... • • 

~ - '  P~SC]ZZCE A. ~co a b s .  2623. : 2 1 %  CO, 42% H=, 3% CHo, a n d  4 %  N.-. CO.. i s  r e m o v e d  
': " "  PnATJn :~V 8ce abs  3052 3053. i . by w a t e r  w a s h i n g  a t  a p r e s s u r e  0f  30 k g  pe r  cm. =, may-  - 
~ ~.~ ~ '._ ~ _ " . _ .... _ . . :ingagascontaining3O%COand6O%H=wlthlesstlmn 
~-.;:..~, ~RATT, "±'. ~..~romaue .~osorp~mn ~noex zor 10~ Of inert gases. 'To produce MeOH the gas is " 
~i.~ the Estimation of Surface Area and Catal.~'~tic Ae- i passed at a pressure of 060 kg. per cm. = and a rate of 7~0 

'tirliy. Petrol, Processing, ~ol. 2, lv~7, P. ~t~. m2 per hr. over a catalyst eonsisting~0£ a mLxture of Zn 
Paper presented at the 27th annual American Petro- and Cr deposited .on.actlve charcoal.. The temperature 
dm Institute meeting in Chlcago. The aromatic ad- :: in the catalyst tubes is about 425 °. - " 

~on~tinginde~ebangesprovides a ~ea~Slv~fe raup~dlayctn:vs~n/~y : :  2740 :PnoJZ~i~ i  . . . . . . . . . . . .  ~., A~n O ' r T ~ ,  K .  [De t s rmina t i on  O f  
in the .e t . " ~ Low. Concentrations'of Carbon Monoxide in Flue-." !. 

~i changes in activity owing to the destruction of Gases by the Combustion Method.] Pallva a veda, 
~lytic suzfface either by heat "or steam: Detailed v01. 30, ~950, pp. 218:-219; Chem. Abs, sol. 44, I~50,.' i 
~cedure f o r '  the  de te rmina t ion  of the  a r o m a t i c  ad-  " 

dex, a s  well  a s  expe r imen ta i  d a t a  and  Car- ' p" 11059.  . ~ : . .  " 
~ : n s i n o d e X e a ~ n g  t h e  effect of Variables:  upon the  : i t  "~e~yet~dh~st:~e~de~ntnegewShen~O~d s i  shyxgrh°sc°tp~ ; 
Rie, are. g i v e n  and the  Step§ t o  be  t aken  in d e t e r m i n - ~  . . . . . . . .  ' . . . .  ~ the  m e t h o d  consumes cousiderable- . t ime;  i t  i s  d i f f icu l t  

the inde.~:are, described.  Correlat ions.  . Of t h e  a r a - ,  , ,  . . . .  . . : r ' GO i ' a  eve 01%. " 
it!e adsorpt ion  i ndex :wi th ' a c t i v i t y  f ~  :aYte~ ~c t i a~d  t o  ob~la~eZ~lieabmlent~2#lts diWffiheu~ties, ~ e ~u c - tho r s  d e :  
£er synmer le  catalys~s snow m e  esc m : t# ~h~'arl ~d~ ~h~orni-ion a n n a r a t u s  Usih~ a modif ied c a m  ~ 

• or ' ~  . . . . . .  "~/-glven sample can be expected to be within -{- .~ .-..~,~-- ---- -- =-~ r ~ " n a s u o n  m e m o a  'J:ne h u e  g a s e s  a r e  m c a s u  eu  m a 
~ " (convers ion)  of the  t rue :ac t iv i ty .  I n  m o s t  cases  . . . . . .  
~'elations f o r  ca ta lys t s . f rom the  same source  used  i n  1,OO0-ml. g a s  b u r e t t e  c o n t a i n i n g  sa tu ra t ed  Na~S a s  
~ercat~units ~mder different  conditions wi l l  b e a r :  c o n f i n i n g  l iquid . .  The  g a s e s  en te r  a sc rubber  w i t h  . : 

. . . . .  ' 30%' K O H  t o  remove  CO, a n d  s a f e t y  w a s h  bott le  w i t h  '. 
~dte enougia f o r  t h e  e s t ima t ion  of ac t iv i ty : :  . 0 0 0 5 h  r B a ( 0 H ) ~  and. then  a r e  led over  g r a n u l a r  r e -  

[39. Ps,~x :Y: :Synthet ic  MethanOl. Chem: ' -and: Ind . ,  ..: f r a c t o r y  m a t e r i a l  3-10 ram.  i n  s i z e i n  a M a r s - t u b e  f u r -  
Z e .  34, ~ug. " 23, 1947, p. 525 .  : - - ~ na6e 'hp ld  a t  about  900 °, T h e  products  o f  combus t io  n, ' 
~ince 1945 g pilot  p lan t  f o r  the  synt.hesis of  M e 0 H  ' w i t h  f o r m e d  CO~, a re  abso rbed  in a Series of.3 w a s h i n g  
b~the Laeo t t e  process h a s  been-opera t ing  a t  D~<~aze - bo t t ] es , ' s ack  one con ta in ing  20 ml.  0.005 IV Ba(OH) . - .  
[Ue,'France by the  Soci~t4 Avevronna i se  de  M e t h a n o l :  Af td r  t h e  ~rlm, t he  excess  of  B a  (0H)~  i s  t t t s a t e d  b a c k  

e P~ocess uses  wood a s :  t h e  r a w  mate r i a l ,  a n d  the  Wi th  0.005 2V oxal ic  a c i d  t o  phenolpbtha le in  (0.2 gin.  
~i:retort, u s i n g  s team and  O~injeet i0n a n d ~ o p e r a t t n g  p h e n o l p h t h a l e i n : i n l 0 0 m L  70% E t 0 H ) .  Be fo re  a c t u a l  
t about 500 o yields a g a s  e0n ta in ing  by s o l ,  30% CO~ de te rmina t ion  the  a p p a r a t u s  i s  flushed w i t h  300 ml .  

: N~' • " 



C 0 - f r e e a i r ,  D u r i n g  the  run  t h e  g a s  i s  bubbled th rough  reduees  the  w a t e r  v a p o r  and  CO= - C H , + H = O - C O . t . . ~ w ~ l  ~747. PPaESr~X, J Y T e c h n i e a l a n d E e o n o m i e A s p e c t s  
the  tube fu r nace  a t  a r a t e  o f  l - 2  bubbles pe r  see B a  a n d  CH~ CO=--oC0 o . " - . .  7-o • . . , . .  - .  _ _ (OH)= 1 ra t ed  hnc~ t ,  t he  ~ m . . . . .  " - _ + . - -~ + . H ~  Since these  e q m ~ ~ u ] d - P u ' r i f i e a t i o n .  G a s  Eour., voL 200, 19~:1, pp. 
_ . s t i t  . . . . . . . . . . . . . . .  ~ p p e a r a n c e  oz n o t  g ive  goou yields in  the  absence of a large  excesz ~ 611-616, 618;  Gas  Wor ld  Cok ing  See. vol.  133 Apr i l  
color. The s u m  of  the  3 w a s h  bott le  t i t ra t ions  g ives  ox idan t s  e-xce'ut a t  f~ ; r  ~ ~ - ~  . . . . . . . . . .  ~ " ~ o ~ - ~ t - ' l  ~ ' ' ' 

total  CO content  m fiu.e gases .  T h e  m~xmg of B a  e s sa ry  to effect  ca ta lys i s  a t  above 850 ° or e v e n S ~ e ~ ' ~ ~ e ~ s ~ u ~ s i o n  o f  t he  Manches te r  l i  uid  ur i -  
(OH)= dur ing  t i t r a t ion  is accompl ished wi th  CO-free to obta in  a ~roduct  eon ta in in -  ~^* - - ~ - J * ~ -  *7-=-~-v~/;'~ ~."-'~ . . . . . . . . . .  - - -  q -  - -  p 

a i r .  The  accuracy  is  "4"0.002% ; t he  range,  0.0~2-0.5%; CH~ (Bee ~bs  779 ) s ~ ~ w ~  m a n  t-races o t Y ~  tication process ,  wh ich  depenus  on m e  r e n e w i n g  
and  the t ime  required,  2 h r . '  ~r 

2744. - ~ - - - - . :  [Par t i c ipa t ion  of  Methane  in S y n t b e ~  reaet iens:  PRETTRE, (a) ( i )  H.-SJc(]NI:/,).-CO,=NH,HCO~'F-~,'H,HS 2741. M .  [Methane : R e a g e n t  for  Hydrocar -  Reac t ions  and  in  t h e  Convers ion  of  Aliphatic H y d r o q ~  
bon Synthesis.] Conf. rdunion soc. beige ~tude . ~ : o n ~ ] b s  ?ompt. rend., vol. 22,4, 1947, pp. 27~2~;:  1 ( i i )  H..S-FNtLHCO,=NHoHS-}-]5~-O+CO.- 
l~trole,  ddriv~s e t  succddan~s, Brusse ls ,  1947,16 pp. ; • ., "ol. 41 1947, p. 3739 - "  1 ( b )  3 NH,HS-}-Fe=O==Fe=S=-}-3 N H , O H  : 
Roy. inst. f ran~,  p~trole et  Ann.  combustibles liquides, I t  i s  ev ident  f rom the  resu l t s  of e-x'nerir,~,t~ ! 
vol. 2, 1947, pp. 131-140, 195-200; 3our. Ins t .  Petrol . ,  - f o r m e d  wi th  a ca ta lys t  of  reduced .Nibas~ o n ~ e s  ~ 
vol. 33, :1947, p. 308A; Chem: Abs., voL 42 1948 p. under  o rd ina ry  p ressure  and a t  a space process a n d  t i le  Ge rmau  Gluud  process. Some approxi -  

mate costs  of  l iquid pur i f icat ion to 100 g r a i n s  p e r  f t ?  
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graph i t e .  F o r  amorphous  C t h e  cor responding-va lues  
a r e  0.36 a n d  9 .21~  f o r  t h e  metas tah ie  equi l ib r ium.  
Thus ,  t h e  change  of  f r e e  e n e r g y  of  the  t r a n s f o r m a t i o n  
of C into graph i t e  i nc reases  r ap id ly  between 1,200 o and  
1,600 ° .  T h e  m e a n  specif ic h e a t  of umorphous  C t h u s ,  
i s  h i g h e r  t h a n  t h a t  o f  g r a p h i t e  between 0 ° a n d  1,200 °, 
The  v a l u e s  of  the  e q u i l i b r i u m  constants  ob ta ined  in 
th i s  w o r k  wi l l  p robably  give,  by calculat ion,  m o r e  ac- 
c u r a t e  v a l u e s  of  the  r e l a t i v e  specific h e a t s  o f  C and 
g raph i t e  a n d  of C, H=, a n d  CH,  a t  these h i g h  t empera -  
t a r e s  t h a n  could be o b t a i n e d  by  any  d i r e c t  m e a s u r e -  

6084. and u s ing  v a r i o u s  m i x t u r e s  of  CO, H.., and CH~ 
Two aspects of the  k ine t i c s :o f  contac t  ca ta lys is  a r e  wi th  all the  mix tu re s  ana lyz ing  a t  least  50% 

examined : Adsorpt ion and  r eac t ions  in  the  adsorbed th i s  gas  i s  consumed in va r ious  amounts ,  small  a t  
phase.  By in t e r rup t ing  a n o r m a l  cata lyt ic  react ion,  bu t  inc reas ing  unti l  a t  175 ° nea r ly  1 vol. of i t  is  
cooling the  ca t a lys t  zone in  the  presence of the  re- se ined fo r  each 2 vol. of  CO in spi te  of an 
a e t a n t s  and . t r ans fe r r ing  the  co ld  catalyst ,  wi th  ex- let'= in :the m i x t u r e  of reagents :  The  work  summed 
clnsion of air ,  to a special a p p a r a t u s  (not  descr ibed) ,  in  th i s  paper  demons t ra tes  t h a t  i n  •the presence 

. . ~ .  (o) 2 Fe=S=+2 0 ~ = 2  Fe~O=-{-6 S ments .  
~ p e r ~  ~he process i s  quite s im i l a r  to the  Amer ican  F e r r o x  2750. - - .  Syn thes i s  o f  Hydrocarbons  a t  H i g h  

velocity=~'s~'r-*~:'|of 1 0 0 ~ |  T e m p e r a t u r e s .  P r ec .  Chem.  See., vol. 27, 1911, p. 
217; Jour .  Chem. See., vol. 99, 1911, pp. 1796-1811; 

CH~, t h a ~ . ~  given and  compared wi th  oxide boxes as  follows, Chem. Abs., vol. 6, 1912, p. 629. of CII~'~| are 
11 a t  190o~?~| respectively : . '  : ' W h e n  p u r e  C in t h e  f o r m  of  a rod i s  e lec t r ica l ly  
i t  i s  C 0 ~ r ~ : ~  Gross cost,  d. per  1,000 f t .  = of  gas__ 0. 79 O. 92 hea t ed  in  an  a tmosphe re  of  H= a t  i ~ 0 0  °, CH,  a n d  C=H~ 
excess of!~.~| Net  cost, d. per  1,000 f t2  of  gas  . . . .  ' .  5~t .47  a r e  fo rmed ,  the  ra te  Of f o r m a t i o n  of C=H~ b e i n g  about  
mined u~[:':~'i | Gross  Cost, :~ per  ton of S - - - -  . . . .  L 12. 9 8 .1  O.01 t h a t  of  t he  CH~ -~o C.H-_ could be detected.  ~Ieas- 
.~sence of'!::;~| .Wet cost,  £ p e r  ton of  S - - - - - -  . . . .  ~ 8. 6 4. 2 . u r e m e n t s  m a d e  of t h e  r a t e  a t  which C=t~- a n d  ~EL 

al iphat id '~ i  t 

i t  i s  possible to s tudy the  gases  g iven  off on deserpt ion sui table  catalysts ,  CH4 p a r t i c i p a t e s  in tbe ' S credi ted  a t  £4 5 s. p e r  tom reac t  w i t h  H.- to g ive  CH~ s h o w  t h a t  enough t i m e  w a s  
as  t he  tempera tm.e  rises, the  m o s t  loosely adsorbed synthes i s  react ion and in the  conversion of : ~ . . .  . : . . . .  no t  a l lowed in the  above  exper iments  f o r  any  l a rge  : 
iPr~Uectoa~e~ngf~d . f i r s t . .~  study of the catalyst chains. ~748. P~I~'o, ft. X .  Direct Unio n of Carbon "rod Hydro- interaction of C=H, and C-.H.- wi th B= to occur, so that 

. . . .  -: . , ytle c r a c k i n g  w i t h  hydrogenat ion  2745. P~sUXE'  ~ r~^.. . ,- , .  - " ~ . . . - : ~ : |  gen a t  H i g h  Temi)era tnres .  Proc; Chem. See.. vol. t he  f o r m a t i o n  Of t i le i lydroearboas  n m s t  h a v e  been 
. . . .  s~mwe.~a njgn coneent ran!m of  CH,.  a!thongh :none of rosofer r ie  "Ox~d~ ~,¢.~,~ffl,~un ~ e ~ e e ~  ±ren, Fer.c:~ : |  26, 1910, p. 55;  Jour .  Chem. See., vol. 97, 1910, pp. direct .  A t  1.400" and  a t  p res su res  1@-40 cm.  CH~ a n d  

: ~uls ma t  e!uai w a s  presen t  m the  f eed  and  only a sumll  Z t s o ~  ~ ; ~  .C ~ .  " "  . - - ~ : n ,  anu ,~ a[er  / apor.]:~i. ! 498-511 ; Chem.  Abs., vol .  4. 1910. p. 2111. C=H. a r e  obtained,  t h e  r a t i o  of  their  r a t e  of  f o r m u t i o n  
a m o u n t m t h e p r o d u c t .  I r i s  t he re fo re  concluded t h a t  j o ~ . ~ . - ~ , : ~ S ~  ~nem. , f fo i .  ~ 5  1004, pp. 3S5-417;!)¢~<| . p,,nt~nuation of~rpxiou.~ w o r k b ~ P r i n ~ a n d  H u t t o  n bein~ abou t  10"1  &~ 1650 ° CH~ C..-H a n d  C H  are  

adso bed phase  bus a i n g h  concentrat ion of CH~ . . . . .  , ~ , . P. ~!~, - r ~ . ' ~ , .  ~ • • . . . .. CH= and CH radical~-  the  ~ , , , ~ . ; ~ , ~ ; . ~  • ' Accordin#  to *h . . . . .  , ,^_  v ~ _ ~  % ^ -~.}'~'. | (abs. 2752). C a n d  H.. combine a t  a l l  t e m p e r a t u r e s  o b t m n e d ,  and,  as  a t  h~ghe~ tempera tures ,  t h e  q u a n n t y  
t h . ~ .  . . . . . .  ..~ . . . . .  ~T'." . . . .  ~ - - 7 : , ~ . . - ,  piocess can 4 H  . , _  ~ , ~ , ~ 2 ~ - , , ~  ~ ~ . e - r = - ~ . . u ~ F e , 0 , ~ |  sbove:1100 °. At  l .200O:reaction is  ver~ slow wi thou t  0fC-.H, isab0uttwicethatoff,21~eC.-H.=. P d  in  contac t  " 
ing~to~n~a~reac~oSn~e~go~i~zt~etnyiahon- I n s e e k :  equ~"l ' i~r~ "~asr~:en~S~aceb~:~tervapor pressure  a f t e ~ : ~  a cata lys t  a n d  es t imat ion  of  t he  ex,~et eqa i ! ib r imn  wi t  h t be  C assists:catalYticg!TY: the f o r m a t i o n  o f  CH~ 
be e x - - - ; ~ . . * ~ , ,  ~ . . . . .  ~ ~ m r m e  o r  ~ ,  could e n d  ~ ,~.^ _^.=- . . . . . .  , . a j a  .p~ m e  i-l.- p r e s s u r e y ~  value of OH, is  uncer ta in .  0.35% CH, w a s  obta ined to t h e  s a m e  degi.ee a s  P t  w h i t ~  Si has  no apprec iab le  

. . . . . .  sidera~ons~o~n~VedU~.monstra~e~, rmermooynamic,  con- :given" t~em~e~urC°n¢~ ° a s '  s n o m a  O e_a constant  for  ~ " ~  after ~ hr .  a t  1,200 °. A t  1.5000, an  equi l ibr ium va lue  effect. As  the  p resence  "of a ' th ighly  el)urged electr ic  

: = , - s  u.= m wmca  m l s  e~zect ougnt  ' t o  b e  e v i d e n t : .  ~ = , , , ~ , ~ s ,  ~ w  , 0.56% CH, w a s  o b -  C H ,  a t  ~,200°-1,600 °. no co r~ l i ca t fon  i s  p roduced  in "~ 
' r a s  b ̂ " . . . .  v ~ . . ~  . t ~  ~scl.~er-:l.roPscn synt.nems : :3 +~,-,~--~'~-..-~ ~ a ~ " ! ~  -w-as zouno to De toe case a t ' ~ F J  , f  n ~ 7 ~  ~=r. w , ~  ,h*~;n~,] see~r 2 hr. ~Vhen the  C field m a k e s  no difference i n . : ~  ra te  of f o r m a t i o n  of 

: a t  a tmospher ic  pressure .  E x p e r i m e n t a l  addit ion o f  : va lues  of p , / p . _  being 
: _ . CH, to synthesi  s g a s  shows t h a t  i t  par t ic ipa tes  i n  tbe  :.~: I n  t h e s e  expe r imen t s  500 °. - .4~bove 1,550 °, the  r eac t ion  by ionizat ion frO~-he,~ted c .  T h e  fo rmer  . 

l ture:  "C-.H-..changes ........ t i0n 5f  ~ . .H, :which:  has:.n0t#,b6fore been obser~'ed a t :  ~ . 
: react ion. .  The  use  of  CH, decreases  tlle induction per iod  av.~ ram. T h e  hea t  

. : . .  of the  F~scher-Tropsch ca ta lys t  ( d u r i n g  which l a rge  H.-O=Fe,0~r}-4 H.-, ob 1,500 °, and  t h e  CH~ these  t empera tu res ,  can  :be :detected n t  1.200 ° a n d  : ~' 
: : . . ~ f a n t i t m s  o f  CH, a re  normal ly  produced)  • a s i m i l a r  - t h e  equi l ibr ium c0nst  in the  decoml)osition 1.400 ° ; i t  is  comparab le  w i t h  the  CH, formed.  ' : 

. . . .  ... eet  is  o b t a i n e d b y  the  d i l u t i o n  of t he  synthesis  g a s  ~ calculated to be 11 90, rnis a n d  is f o u n d  to 2751. -z--------. Syn thes i s  o f  Hydrocarbons  a t  H i g h :  " 
- ' • w~th an  i n e r t  m. ate.rial, such a s  :N~. I t  i s '  considered , :  f r o m  ca lor imetr ic  dat  te t im poss ib i l i ty  of i T e m p e r a t u r e s  and H i g h  Pre .~ures .  ' Sth Internat ."  

m a t  the large • in i t ia l  f o r m a t i o n  of CH,  normal ly  ob- ca l cu l a t i ng  the  hea t  ~races of  C-..Hi w e r e  Cong App] .  Chem.i ~ol..21,~1912, p .  6~ ; Chem.  Abs., 
se rved  is due to the  hea t ing  up of  f r e sh  ca ta lys t ;  i f  the  oxide, the  va lue  11,90( ; to have  no effect  i*l : vol 6 ,  :191 ~ : p  3303 - ...... ' 

of CH,  a t  a n y  tern . . . .  ' . . . . . . .  t empera tu re  is  kep t  low, then  condensable a l iphat ic  ha rmony  w i t h  B e e r ,  ' ; • " ..... :: A p p a r a t u s  i s  a m o d i f i e d  f o r m  Of the l l r e s su re  f u r n a c e - :  
hYdrocarbons can  be obtained a l m o s t  immediately,  the  va lue  of 42,890 C$ used prev ious ly  ( abs .  2750). The ma in  reac t ion  s tud=  

" ' t r: ' 2742. - - .  [condi t ions  f 0 r  U t i l i z ing  S u r f a c e - A r e a  : pnIBxT~OVA, N ~. M. M e t h a n e ~ E q u i -  l ed :  C-~-2Hf=CH~. Be low 1,O00° C a n d ~  a t l  arm. 
i '  - Measurements  b~ Adsorpt ion i n  the  Study 0f Ad- :  2746. P m c ~ A ~ n ,  C. R 
: . sorbents, Cata lys ts ,  and  T h e i r  Consti tuents .]  J o u r ~ : :  : r e f ec t ion  Yet Hydro~ 

chim. phys., vol. 47, 1950, pp.  9.¢)-103; Chem. Abs., Su r face  :0f Platinu: 
voL 44, 1950, p. 7615; . 1025, pp. 806-811 ; £ 

.... ~ Surface-area  m e a s u r e m e n t s  by low-tempera ture  g a s  : ~" A t  1,000°, when  the  
a d s o r p t i o n  are  useful  in s t udy ing  adsorbents  and ea ta -  i the  r a t e  of  fo rma t ion  

lys ts .  H0wever~ i n  compar ing  s u r f a c e  a r~a  and eata~ ' w i t h  t h e  p ressure  of 
"" ' lyr ic  activity, . :cognizanee m u s t  be t aken  o f  t im m a n y  !. : cons tan t  H~ p re s su re (  

va r iab les  such a s  ca ta lys t  composi t ion,  tempera ture ,  • p r o p o r t i o n a l  to. the  p: 
t ime  of  evacuation,  and n a t u r e  of  p r io r  chemical  t r ea t -  - th rough  a m a x i m u m  
m e a t  tha t  m a y  cause  m a r k e d  :~ 'ariat ion in t h e  aeflv= p rox imate ly  double thi 

i t y  pe r  unit  su r fape  area.  ' - . h a v e  a g r e a t e r  retard 
i :: . ; ~Peeabs. 779. ~ i : : r e ! a t l v e l y s t r o n g a d s o ~  

: • .. . .... . ' :+~ :- ~ ~> - 

' : ~ ydrogen. Trans .  F a r a d a y  See., voL 42,:1940, l ~ P .  unlmolecular  : '  bu t  thi, 
335-=340; Chem. Abe, vol 41 1947 p 2225 in^ ~ . . . . . . .  

,. , . . . .  . . • ' . " , ~m~u~ .  .s .  simple 
i, : : : ~,C0ntrolled catalytic oxidation of CH, to CO and ]8[2 most of -the observed 

• s  u t2n"  hoa and co. 
. - • u ~, o ever,• tna~ in prac-  / ' o ther  o n , a n  ' ac t ive  a 

• flee, a t  t empera tu res  up to 1,500 ° K,  conversion y i e l d s  :assumed also t h a t  ~ 
r corresponding~with the v a l u e s  of  t he  equi l ibr ium con- covered b y  CO, ineres 

s tun ts  f o r  the  above  react ion a r e  n e v e r  obtained. The  the  adsorpt ion  of  H=al  
• i'- oxidat ion resu l t s  f r o m  a n  in i t i a l  r e a c t i o n  of comple te  i s  never  v e r y  g r ea t  so 

. eombust i0n of  p a r t  of  t he  CH~, CH~-F20==CO=+2H=O ' t ha t  portion: of  the I~. 
: ~which consumes a l l  the  0:~ T h e  r e s idua l  C I ~ ,  amount -  sorpt ion  i s  more  Or l e ~  uzrecu re  orti o pr~ 

tag.  t o  approximate ly  ~ of t h a t  o r i g i n a l l y  taken ,  t h e n  s u r ~  " : Y' P p one1 t 

2T, 1911, p. 305 ; J o u r .  . r e ac t  so slowly, even i n  the  presence of  P t  a s  ca ta lys t ,  
91-103 ; Chem. Abs., t h a t  equ i l ib r ium v a l u e s  a r e  no t  r eached  w i t h i n  any 

. i ' '  • r easonab ly  t ime.  H ~  w a s  brought  in to  con t ac t  ~ i t h  
i inves t iga ted  a~ h i g h '  a c rod hea ted  to 1,100°-1:,000 ° b y  pa s s ing  an  electr ic  
find t h e  equi l ibr ium cu r r en t  t t~rough it. The~c0ff ta ining Walls  of  t h e  . .xi-  : 
[ t0 lea rn  the  e f fec t s  ' .  s t e e l  r e a c t i o n  v e s s e l  (750 e e . ) W e r e  H=0-e0oled. The  :. 
.2H:=CH4. T h e  h igh  CH~, y ie lded a t  any  g i v e n  t empera tu re  Of t h e  C" r o d ,  
,at of tlie equi l ib r ium corresponded to the  equ i l i b r ium value for  t h i s  t empera -  
i a t a iy s t ;  d i s tu rbance  i ' t u r e  s ince CH, does n o t  decompose fn tbe  colder  r e g i o n s  
n of C=H, Was greatiyi:  ' of  the  appa ra tus :  F u r t h e r m o r e ,  the a m o u n t  o f  C=H~ 
Jaused bY the  w a t e r -  • f o r m e d  as  a by-product  a t  t empera tu re  below 1,509Q is  
vessel.  The  expert-  s o  s l i gh t  t h a t  the  r eac t i on  . ~ H , + 2 H = = 2 C H 4 ,  w h i c h  

ed out in  a p r e s s u r e  t akes  p lace  i n  the  cooler  p a r t s  does not  a p p r e c i a b i y '  
-200 arm. a n e w  f o r m  affect  resu l t s .  C~H2 ~ c s t  becomes noticeable (0.001%) 
s constructed.  W i t h  - a t  1,050 °. Var ious  g r a d e s  of  C and g r a p h i t e  w e r e  tried.  . 
~n. equi l ibr ium w a s  :=The Sodeau  a p p a r a t u s  w a s  used  in ana lyz ing  t h e  prod- 
,300 °, a n d i n  15 rain. ~ i nets.  : A m o r P h o u s  C g a v e  h i g h e r  % CH~ t h a n  g raph i t e .  
~. a~eataiyst .  A t  200" ~ ~ Upon : long h e a t i n g  of  the  f 0 r m e r  the  v a l u e s  dropped ! 
apid. T h i s  ind ica tes  ~ ". Owing to the  g r a d u a l  change  i n t o  graphi te ,  : P a r t l y "  . 
;till h igher  p r e s s u r e s  purif ied amorphous  C h e a t e d  3 h n  a t  l i275°, H :  a t  100: 
ty ,  since the  reac t ion  arm.,  g a v e  e q u i l i b r i u m  va lues  : "21.5% CHo 02.5% CO~ 
igh t  b e u s e d  f o r  pro- and  0.002% C=H~. P t -coa ted  amorphous C, prel im5 
is  the only s a t u r a t e d  • ~ i n a r i l y  purif ied i n  Cl=, a f t e r  2.5 hr. a t  1,100 °, 20 a r m ,  

00 ° a n d  2,10QQ w i t h  g a v e  ~ 6 . 3 ~  CtL' ~ n d  1.!,% C 0. Acheson  g r a p h i t e ,  
exper iments  b e t w e e n  :'1,200~, 2 .5 ,h r . ,  105 atm;;  17.5% CH, 'and n.o CO. Other  • 
e ra t io  of  the  p a r t i a l  " g raph i tes ,  1.6-4.7% C H ~  A t  1,200"-:1,300 ~ a n d  a t  30~- 

constant ,  w h e n  the  50 arm.,  equi l ibr ium i s  r eached  in about  2 h r . ;  above 
~_.-y-~ mumnca~on oI t~ w a s  useu.  At 1,200 °, 02.4% and  . 1,400 °, i n  about  15 mira  T h e  reaction ve loc i ty  a t  .°00 
i ~ , ! $ 0 0  ° 0.07% V£ CH, is in  equi l ibr ium w i t h  H= a n d  • arm.  exceeds  by f a r  t h a b  a t  I arm. The  r e s u l t s  a r e  in  

• : . - .  , :  . 
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...... ---~-3:60 BI~uO~A~m" ..... - ~  ~-~-. ..... ::---.:~-- ...... ............. - ~ -  

. . . . . . . . . . .  :' .... r ~ethod -~Or Sy~-.: . . . . . .  70~ of the thcore~eal ha,-e been diseoverea. ~t~- 
agreement  wi th  t h e  mass  action law.  At I arm: the 280 ram: pressure. !~fter  1 4 4 h r .  analysis  w a s  made  o t ~ .  ~TSO. Pz~.~a~-a, E .  [Fraruz Fische ~ - - - . , ~ ,  rPek- : m a t e s  show t h a t  a ~5-~ctory ,~,.th a yea r ly , c ap~c i t y  o~ 

: .: equilibrium va ]ue  o f  CHe, in presence of  graphite, i s  t h e  gas  in  the adsorpt ion ce i l  reveal ing Fe  p e n t a c a r . ~  • thetiC Gasoline M a n u f a c t u r e  m ~ e r ~ , , ~ . , ~ , ~ .  25,000 tons  could w o r k  econonUcally, t w o - ~ , r ~ s  .~ . . . .  
.... 0.24:% a t  1 o00" and  0 07% a t  1 500 °. Wi th  amorphous bony l  and large  amountS of  CO~. The  r e su l t s  indicate ~ [  ,:, ~illinen Aikakaus leh t i , - ee l .  -.-o, ! w 0 ,  PPT o~, ' ou tvu t  being -aso l ine  and  the  res t  byproduc ts .  : , 

. . . . . .  metastable '  C the  va lues  a r e  0 3'6% a t  l i00  a n d 0 1 8 %  ' t h a t  a t t e m  ~ r a t ~ r e s a s l o w a s O 5  ° c o w n l r e s c t w i  ~ bs  e e l  30 1936 p :1 °03. " . . . .  ~ ~ ,~_ ~ T  ,q-~-~o 3573a . . . .  
a t  1 5007. At  ~; a rm.  t h e  CH~ pressure  i s  ~ tm~es tha t  r e d u c e d  Fe' to fo rm Fe(CO)~.  The  CO~ could h a v e : ~  ~.¢~thods have  been developed ~ o r  r e m o w n g  th e S -- ' -- ~ .U~ .~as  : . . . . . . . . . .  

' : : a t  I arm.  F r o m  the  da ta  obtained, the  authors  calcu- b e e n  produced by t h e  Fe -ca ta lyzed  conversion o f  C O : ~  . . . . . . .  ~ ' e r  - a s  a n d  ca ta lys ts  that :  W e  yields up to : : ~X zHzv, v .  ~ - ~  . . . .  : -  : , 
. . . .  l a t e  approximate ly  the  hea t  of  reac t ion  for  cbanging to  0 and  CO~. i t  i s  also possible  t h a t  the  C0~, a a d ~ '  from Ua  ~ ~ " . ~ ' : 

, . . . .  amorphous C in to  graphi te ,  to be 1,480 caL a t  1200 ° ; p r e s u m a b l y  Fe  carb ide ,  were  produced: by  the  d e c o m : ~  : : ~ : : . . . .  (~) : : 
: : ::: 1,950 a t  = 1300 ~ ; 2,~5fi a t  1,400~ ; and  3,200 a t  1,550% posi t ion of Fe(CO)~.  : ~ ; ~ 1  : : : . : "~  : : . . . .  :: ..... : : ,  : 

! t follows t h a t  the mea.n spec!fie hea  t of  am0rphous.O 2755.:PBocoPIU,::S., AND FAnCAS~ T. [ F e r r 0 m a g n e t i e ~  : ~ ~ . ^ ^ ^  ~.^A' m a r y  o f  the technicaI  w o r k  carr ied on, such a s  prepa-  
above  1,100 ~s h)gher  t.nan t.nat oz g rapm~e ,  ano: _me Curie POint of  Tl~in Layers  o f  Electrolyt ic  Nickel. ) . Qt-moL~,:D. : 5'ee au  s. ~ u ~ ,  ~,~. . .~ . . '^~ '~,n ,~urifica~ion of  synthesis g a s ;  catalyst:  ,: 
difference increased rapid ly  wi th  the  tempera ture  N o  Corn t rend eel :[98 1934 ~ -  1983-1985-~ Ch o L ] : ) ' I  - - - ' ,  ,~ . . . .  : L L c h e m i s t r y "  and  Metal lur~"  oz ~ . . . .  "",~-- ~-  - - - ~ : /  ^~ ~-~eration o f  t he  p roces s ;  : " . . . .  : P • -, . , , ~-~" , ~ . g'#u~. ~z~,~-~ • • * mics  M e  ovens" ca ta lys t s ;  m ~ , , u u  ~ ~ . . . . .  sa tura ted  hydrocarbon other  than  CH~ was  produced Abs vol 28 1934 p 4642 " ~ * ~ '  x~isceiianeous Materials ,  The rmodyna  .... : " -~ ^'~^ ~,-,cess f o r  ~ r e a t i n g  O,.--ff:~ olefins to  produce 
in any of  the exper iments :  , : . . . .  : : : '  -: ' ' " ': : '} " "  " -: o'  NeW York N ' Y .  1950 829pp . ;  t t i e~ . -~  u*~ . :" B ' o c h e  roe-: . . . . .  _ ~ . ,Cune  point o f  3 such la~ers: 80-400/~ th i ck  . a v e r a g e ~  - Craw-Hill  Book C . ,  - , -^;, ', ' ' a ldehydes"  coal hyOxogenatmn,  the  P o t t -  z P 

. 2752 Pm~-o J N  ~NuHu~rON R ~ ~ z r e c t u m o n  or - ° m a r  ~x" ~ °  h w ~ -  ~ f - "  R ~ v ~ # ~ B  , t h e m  Ab~ ee l  44,19"50 p .  ot)w. : ' ~= .;.'^ . . ~  -÷ ~ t ~ h -  vanor  nhase hydrogena t ion"  
: : , Carbo n and Hydrogen  a t  H~gh Tempera tures :  3 o u r .  4-40~ thick: The difference is a t t r ibuted to the  g r e a t e ~ -  Qcr~K~,:F.  ~qe abs. 2306. the:I) .  H .  D.  probess Yet dehydrogenat iug naph thenes ;  • :: 

: Chem; See., vol:, 89, "1906.2P:1~1-1601 ; ~'roc: chem. i n t e r n a l  pressure of  the: th inner  layers  increas ing  t h 4 ~  a ~  O v x ~ x  R N . "  Combined Intel l igenc e Ob3.eet~e u s e  of  n r0pane  and b u t a n e  ; carbanizat ion and  gas~fica_- 
See., eel. 22, lv06, p.  zuu; ~aem.  ADS., v0t. ~, l W ~  n u m b e r  of pa r t i c les  sur rounding each magnet tc  a t o m i z e .  "~ '~bcommit tee  Inves t iga t ion  of R u h r  Synthet*c u ~  +~-n * L'~r-i  nre~sure gasif icatmn process" KruPP-Lu, 'g i  ~ 
pp . I~8 ,  oaO. ~ (abs.  1385, 2779). ,~,;~l~J~; '- m . ~ t ~  P re l imina ry  Progress  Report .  T I I C  R !i ~ +~.,-.,~,..tm,e c a r b o n i z a t i o n  :process  brown-coal  
P u r e s t  C rods on being heated  in  1% gave about  0.25% . . . .  Pn0CTOR R ' .4. ': S C ~  ab~ 2318 " ~ ~ 9 ~P PB i 7  ; Nat  pe t ro l .  News;' v01. 3T, No. -'ow::~[:'--'~-~-':I^ ~.,.~cbonizafion b~ the so.called 'SP il- 

: . . . . .  C H ~ a t i 2 0 0 ° - l i 3 5 0 % 0 4 % a  t 1 7 0 0 %  and ab0ut  l%: a t  . . . . .  : : ~ ^ . . - ^~ . . : . ;~ ,  i ;  " ~ = - : ~ ' ~ o ^  ;: : : : :  ~ : : ~ ' ~ 9 4 5 ' n p ~ 6 1 2 , q 6 4 :  : : ~ '  : ~ -  : '10w~emp~¢"~u~-~-~:~ :-,~-:~-~hard:c0al t a r  a n d  b rown-  
• _,700 . (See  Bone and Jordan.  Jou  n Chem.  See., e e l . .  ,. . . . . . .  ~,' - ~ ' ~ ] '  a r i e l  de~cril~tion'of the  Conditions and :work  at ~ev- ~- ; . , : : : 

, : : :  71, 1897, p. 41;:vol. 79, 1901, p. 10~2.) T~aces:of C:H: :2756. t~aox~cs. ~ y n t h e f i c G a s o l i n e  by the  : F i s e h e r ~ : | :  - - 7 - : -  .~ .  ~ ,  ~ . . . .  ~vn*'.eticoil~ e t c  Br i e f  s u m - :  tea* ~ar. . . : -  : :' 
. . . .  ~ Were formed a t  i,700% measurab le  quanti t ies a t I  800% Process. Gas-WorI:d~ ~'o1.105, 1936, pP 362-363. " ~ i  oral Plan~s ~me~e.teu ~u ~: ~ ,  : T': ": " ~ : :  : : . .  : " .... : : : : 

: :  0a~SS~00a, t :2,000'  , 8 . 3 ~ . 2 %  a t  2,500', a n d  2.7"5-3.03go kRev~wf of the  principles p rbduc t s , :  and ee0n0mie~2~;~:, : . . . . .  : R  ' : : .  . . . . .  "~" .... 
,," ?, : ,  : .... ~ : a s p e c t .  o the F i s c h e r p r o e e s s .  : ' : : = ~ 1 ~  : " : : : • : • , i: : 

: : 2753. PRiTZER;G. G. Product ion of  syn the t i cLubHea t -  : ~ J Z T ¢  ' H . T :  See abs.:649: : : ; ; ~ '  : , . ' .  . : '  "<neftucln # ~ "  rr t ,~,er~,~ ~" -::";~^" , h e a t  re~,uiremen{~ ~ o f  t h e  wate r -gas  reac t ion  an d t o  : 

: :::: : G e n e r a i s u r v e y  of 1Rerature and  p~/tents 0n tbe~pr0- . kmmonia  Srn thes is  ~ Zour  A- -1  - ' h h e ~  ':' ':~:' R e d u c t " 0 n o f .  " " :'" . . . . . . .  ere r e :  m e a t  of  the  p l a n t : :  = : . . . . .  ..... : :  
. ::: duction o f svn the t i e lubr iean t s .  O n e  of ' themosthighlv:- :  ;T~ U ¢ ~:~ r ,~ ~ .~ '~a ]n  : : '  - "  ~ ; .  : ~. ; : ~ ; " ? ' ~ : a t t e m ~ r a t u r e s  up to 1,1000: Tl~e:foliown~g w x-.~" :": a~a5 RJ~X~S H :R Liquid F u e l  F r0m;Coa l .  :Soutll 
: ~ developedp~'ocesses.is the:therinfil or  catalyt iepolymer" . : ~'~-~¢~":-~/,=~*'i~m¢; ~7.'i:.~]':'~l~n: ~ v T ~ ( m  :v, e r m a ~ ; ~ l ~ :  ~,~?::d°eed:CuO; ZnO' CdO ' : :Hg0 '  P.bu: '~r"Y!r ~ ° ~ / ~ '  7"~f ' r iean Ind.  :Cl~e;n voh 3; 1949~ pP: 82-89.  Br i t i sh : '  
::: :: ~ i za t i0n '0 r  condensat i0a of Unsatura ted  oletinie h y d r o : : : :  ~ T h e  follpwing ~v_e~:e n0~ reauce~A^i.~?~, ~ : ' ~  ,, T' ': ~ s :  1049 B :I : ~ 8 5 2 .  := .  : :  , ~  ~ T.:: " ; 
• :~ ~=:~ .~ : carbons :such.~aS C:.H~. -C.-H~ is catalyt ica! ly  reduced= :: : - :¢ : reatment .oz ,  tbe ~:e~,-p3yo Al.-~+l.vT~..:k.;.0 c a ~ - ~  /Al..0~. Mn0  is com:erted.to:a~carmoe.atoy,,-:~:~:'2 ," L;. ~.::.:.~ ..2.: ~::! . ' ~ -  . , .  :... -::: : . . :  ikl  fuel  ~ r 0 m c o a l  ::; 

' . . . .  . . . . .  t0  C.H,  and t h i s  i~ n01rnierized to lubr ica t ing  0il : . l y s t  wi th  a sound o f  freqnency 5 5 5  k i lohe r t z  did not ~ ' ~  ' 'pears  a/~,825 ° ? Fe.-O~ is reduced to an  umd~ennneu.0x~e • Rev iews  propose~ prooueuon o z : n q u .  : ,_ ~ .  
: ,  : : "  ;:: OlefinS fr0m the  Fisch'er-TroDsch ~rocess~are used a s : :  :: incre~se its a e t i v i t y in :NH;  S./ 'nthes!s~uder a:pressfir~, .deposits:at  Vrede£~rt.  

r a w  mater ia ls  =Tl~e ~ilent eleCtric:treatment bf :varibus:  ~: o f  300 atm' I : Describes: a p p a r a t u s  used:~or the t rea~  ~ :i: C..H.,bS formed-  a t  =soo? ;: c. : s  .del~o~ted: 2 l~ooo.u~-~ : :  fled ~ ' s c h e r - T r o ~ L ~ o c e $ ~  i~:ngea~V.a~ er ~aeqv~ee~ig~:- •:~ 
hy-drocarbons and fa t ty ,  m a t e r i a l s  a l so  results: in t h e  : ~ : m e a t  " :;::: : : : " ' ~ : .C~.O~: is reduced t o  u o u  a c  ~5v°,: ann: t .  ~ . ~ , ~ - . ?  .... 0z ~ue P*au~ =~,*~-~=~ 'L~ , ~ :  ~ '~ ~ .,..=3 _=, Other 

roduct idn '0f  lubHcat in  o i l  : ' . . . . .  ' PUFF. H : ~ec 'abs  i648a : ............. : i ~  ~'earbidei~ fo rmed  a t  1 000°- . . . . .  " . . . . . . . . .  " . . . . . . .  i n  relat ion to  the  local supplY.. :±'no mcauo,~ u~ _ . .::~: 
P : ; : g: ~" ::" : ' - : ,  , , ! . . . . . . .  : ' : .  ; . ) . -  :;::~3 ":~'" ~ ' " i -  as  Pro(Iucti0n by:: '  li uid-fuel ' p l a n t s i n  C a ~ c h m e n t a r e ~ s w i . t h a  r a i n t a a  i 

::: ~.:'::::: 275.4. pRZV.~OV S:L;C~A~c]c~vz~',-M.K;,Z~vA;~.P.; ~" 2758. Pbi:SO~0VE: ~27G3a.'RA~AXtEV~d,~I.: [SYn t h e s s G  C - ~ , .  ~v, , , ,~ .  :' ,q~h~/~,~'tliato~vaal~Basin:,:isdiseussed~thref - , :  
':.: "A~D 00ARI.=6V :N. P.:~ [Synthesis:of:  Gas Suitable for =~: Fu tUre  Ueeds for  Gaseous and Liquid Fuels  ? ~ Petrol :  ::~'~ Pa r t i a I  Oxidation :o f  ~ :.~e~naue.J. ~ a . ~  ~u~-?'~.~.~ ;n~==~,= ~,~'~:a-wa-tex SunulV and the amoun~ and  qual i ty :  - 

:= . . . .  !: ~ ~ ' "  Cementat ion O p e r a t i o n s . ]  'Vestnik metal!op! o m Y - R e f i n e r ,  vo1.'26; NO 1 1  1947, pp. 196; 200, 202 ;: Mira ~ ~:':'," s l a v i a )  7ol. 8 .  No~ 12,195-,, pp. o-~.~., ~ - ~ ,  ¢~.~,: : : ~ - ~  ~,.~':Teserve s ~ 7 : ' , '  : : 
: Shlennesti~vol~19;:No.i,:I939, pp.:Sb-91;Chem,  Abs.,:::::  :Cong~:Jour. vol. 3 4 1 9 4 5  p p ' 2 2 - 2 4 . ,  : ,  ,~::~ : .... , ~ ¢ , : : ; : ,  ,, ] 

, : : : i  : v01. 84i;1940~:Pi:1266: ::;:::,,: ~ ::.- 7 : : :  : : : :~: • : : : ; P a p e r :  presented tO t i le ;AmeHciin  Ga~T)~ssoCiatid~ !~::P" ! ! '636~: : :  ::  : : : : / :  : ;~': ~ : : n  by: L~rti~l ':;: : '!~:2~'~AV''4:" : t " ~ .  4n:dust~=:::.: .] 
: :! :: : j  ~ :: Gas: 'suitable for  :cementati0ni~)f Steel Was prepared: : : :  ~ I e e t i n g  in C l e v e i a n d  a t  a &eneral: diSCussion of the 5:~-,~ Exper imei i t s  On Synthems-gas p r o a u c u 0  -vU~ri0us : :  :--2766 R~-~PH H, :D o m e . u c  • ~ [ 

. . . .  by synthesizin ~ CH4 f r 0 m C 0  CO~ a n d  1%in  the p r e s - s ~ n t h e s i s  of 0il: f rom c0al ~ v  t h e  modified Fischer;  ~oxida t ion  o f  C H ,  ove~ ca ta lys ts  e0n ta in ing  ~ ' ' : . ~ e ~ s e d  i~ O'M il Gas  Jour. ,  ~'o!: :] 
• :::~': ~ :' ; o n c e  of a catalYst: compr i s ing  :pumice stone lmpreg: :'; :Tropseh.probess:about  to b e  prac t iced  a t : t h e  p lant  

: m a t e d  With :ai solution o f N i  (NO~).-::e0ntaining :15%: :: ': t h e  Pi t tsburgh C0ns0Hclfited :Coal C0 : , :  : ,~-~ " 

::~: :, ' :  . : ; :  : o f  the  Catalyst was  indefinite provided :the ten~perature ::: C : ~ ' - s [ l ~ l ' e ~ o  ~ S~a~eY~n~V~ng.~V~x~;-'-~e~vsV voi :  
. . ~:did;no~:exceed ,o00o:60~?: . and, its: su r face : remained  ~:: O c t  :Abl . . . .  ' "7-4:4 ~ ~" " ": . . . .  " 

' . )  ~ :: T clean::;~The:tempera~ure,ih the  r e t o r t  Was :main ta ined '  - : . ~  " ~ v  ': PP" ~ V, .~ ,  v~ :: ~::-:::: .r :~ 
: ::: :: ~ 7at 400~ ::If the s t a r t ihggaS~has  :~i---5 t i m e s  as  mueh H= : : ;  : i j  ~aP~ er ~ ' a s ~ v e n  a~ tbeSecond:Annual (0hio :~aln  
: : : ,~:: ' -  as: coLI-CO~, :the resul t ing:  g a s  clid: not: e t o - b e  :±nq: pom~,:uct~-5; lvb I . :  J~er~u s anp~\~scaer- '÷ ' r~ 

. . . .  a r e  conslaereu 
h a v e  to  

: . . . .  s c rubbedof  the  CO~ ~: : ~ ~ '  , . L  , processes a r e  d~scussed . .They  
• . . . .  : '~ "~ea"  P~0ss~  t t  E: Mm'~RS0~ . . . .  : i ~ '  s z  :;"h H :~A:: ..... uneconomic U n d e r  p r e s e n t  United : :states cendit  

. :  . : . . . . . . . . . .  , , , , , , ~ . . . . .  T h e  P , t t sburghConso l ida ted ,CoaI  Co has  ~deve 
• " : >Adsorption a n d  l~eactlon of  :Ca rbon  Monoxide on  ~ n ~ a ~  hv wh h ~  . e t ' . }  ~ .~¢ .~  ~ nf enal 
: ~:' ~, > ~ ~Promoted~Iron Cata lys t s .  : 5our..-Am;.:Chem. See . , :  :: vi.;l~ ~ . eh~'~ '~S;dna ~Ui~-bl~ f"~ b011~ ffi~i and  
' . :  :.. :~ -.." .. .... . .  ~. . . . . .  ;; ~ . .  :gaL::bf liquid f u e l a n d  1,0oGeu.~ft, 0f high-B::t;: 

.. , : , :  ~ I n  a StudY:of the  ausorPtion o~ wu  on'~ 'e  c a t a l y s t s , : '  p e r  tbn::: P l an t  c0st .will be 1 0 ~  t h a t  o f  Uhydrb~ 
! : : : ,  : :  ,:: 'it.was,foundthatchemiea!reaefionsoccurthatpr0duee t ion ~ p l a n t : a n d  15% :of :  a Fisb_her-Tropscb ':P 
.... , :  ~ i ~ f i t ~ c a r b o n y l h n d c o i :  i The  ads0rption:Rpparatus:  : : :Chemica l s  and: ' ash- f ree  C :Will be-pi~odue~d ~,i 

:: w a s : o f  conventional demgn-and ,  was~operated a t  c0m ' r a t h e r t h a n  ~asoline or  :gas 
, s t an t  ]; : K~: A . :  :Hydr0qar 

; :: )::':: • ' :  :hydrogenation :plant:  
:::., :': ~ ~ S ~ressure: T h e : F e  ca t a lys t  w a s o f  t h e  Usual:type ' :  27~9 POT~J~ ~- L ? X~'b KOB~ 
: : ' :  used : f0r  the  S~mthesis,0f hydrocarbons  f r0m CO and: : ~ . * '  ~;, i. ~ r  :2_ , . . . . . . .  

: : :-: - t h a ~ 1 0 0  mesh :.pr0moted With: 0 5  wt  % KffiO. : A f t e r  • : : ; "~ , ,  , , P~ ~ :/ - : : : . : :~  
~ : r educ t lon :wi thH,  a t 3 4 0  ° :ut~der.250 p . s .  L: the 'Sa ta lys t  - ' R e v i e w  w i t h  78  refs.,  deals  w i t h  the  elassinca 

.... : : .  w as:degasSed a t  450 ° ~n t i I  a p r e s su re :0 f  1.5×10=' m m  ' i:: : o f : , t h e '  carbides a n ' d  wi th  the i r  :preparation.and~ 
- : :  : , Was obtained T h e  "gas u sed :  contained 98:4'voi g~: , a c t i o n ' s .  : :: : . : L ' .~:  

- '  -," ' . - C Q ~  0.1 CO.-, 0.7 H~, a n d  0 8 N.J. '  F b u r  adSOrption iso; : :  : ~ '/;, PuzzTs~ t~  K.  :~ee::abs; :792~ 1799, 800}':~ 
':~ ~ . )~ therms  Were measu red  a t  0%/25% 65°;  and~ I08" a t  ' 802a, 602c. ~::  : :  ; - : ,  : ~ : : : ,~  

: RXI .~AU, .42 .  :' ~e~ abs. 110, 111, 112~:,:: : '  ::': 

v a r i o u s : i :  :-:2766. i~X~PH,: H,: D.  : import~ance 0f.D0mestic:  ihd~ 
a~alystB ~ '  St ressed in O ' M a h o n e y  Report:  o i l  Gas  Jour. ,  
dm size : :~45~No.40 1947~!op. 3 8 - 3 9 . : ! , : : : :  : "  ",, 
1 hourS, "-: :: :Ac~brd ing  to t h e f l h a l  :rep0rt:~f t h e S e n a t e P e t r o ]  
,...~.&~,,:: : ~ n n r c ~ s  c o m m i t t e e . : t h e  f i r s t ' p r inc ip le '0 f :Amei  

amounts 'of  Ni 0n,~Si0- " gel :are de- ¢ 
Were prepared  by impregna t ing  Si0: 
with Ni(N0,1:~.-.6 H..O solufi0nsi d r Y i r  s t rea  
~alcinin g l:hr:at~5OO°:in an  a 
~ure H~ 30 ~f in [  a t  500? ,  : Catalyt i(  
been car r ied  l o u t  in an: eleCtric-tube 

lite r-: 

~ e  : pe t ro leum pOliCy,S n ° u m  De m sustain uu~ ~Xm~o~  2 ~ : •  
ing  ply of  lmtrolet~m a n d  to  main ta in  the  Amer i can  sys~e m 
t h e : : ' o f  c0mpeti t ive f r e e  enterpr ise  a t : h o m e  and  abroaa:: 
0~ : : : : ' T h e '  N a t i o n  faces:: 2: :a l ternat ives :: J_I!~.T6 :await:.wit~, 

rant 0 f N i  on t o e  e a r n e r  was  ~.~7o - -u , :  : -~,,~---: . . . . . . . .  - . . . .  . . . .  r ie r  ivin ~ no be t t e r  yields : ,  ant i ,meanWhile  t o  depend Upon foreign oil a n d  t rus t  t h a t  
of ~ x o n  the_ca_r g . . ~ : = ~  ~=__. ~:..,.~± : ~, .~ .~11 na t  el]t Off oU~ impor ts :ye t  (2) tO t a k e  Step S tO 

• : [ W i n t e r s h a l l - S  c h m a 1 f e l  d t ~ u . ~ ,  ~ 

~t)rown Coal, g a s i f i e s : t h e  
s t r e a m  of synthesisYgas ( 

L ; t h e :  COn-tine:ntal slielf and, t o  ;~ 
h e  manufac~ ~, )gram .!ooking to 

fueis .tO supp lemen t  our  domes-, 
nment  faci l i t ies  c a n  be Utilize& -''I 
th e m a n u f a c t u r e  Of sn~thetic 

iThe  n b i n a o o n  oz  _ . . . . . . . . . . . . .  ~PorTpr~duced ~ b y  t h e  drying.  - .. . . .  eo.i - -~"~i0n ' ~i ~i~n~s~%0id steps'~ in the direction of  synthet!cl  p r o ~ .  
~ynthesis:gas m a n u f a c t u r e  wi th :  u r y i n g  i n  su~p . . . . .  d"uctionlaS.bding the answer t0 na t iona l  de.£ense~fdha~. ~ • 
~Ith6Ut in te rmedia te  s epa ra t i on  of  ~ dus t ;  ~is ~0ne char -  ~ 
~eterlstie fea ture  Ano the r  is h e a t i n g  o f~ the  c i rcular- ,  f e a r s  that.We a r e  runn ing  out  Of oil, and  points  " 
~n~-gaS s t r e a m  b~ ~egenera tors ,  which  "are~±hemselves ~..,inaturai gasi  s h a l e ,  coal, and ilignite a r e  avai lable  in- 
heated by the  co~bust i0n a i r  b~ing p rehea ted  t¢i a high ; huge  quant i f ies  a n d  c a n  b e  liquefied a t  c o s t s  not  itoo 
tempera ture  1 300 ~ C This  is necessa r~  . . . .  t o  e e v e r  the  ' ~ f a r  above t h a t  o f  ref ining ~rnde:petr01eum, - ::  . .  
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2767. P ~ f x ~ s s ,  E. [Semicoke for Gaslfieatien.] CH+ synthesis is effective, using CO and H: over a !~ 
:Gas- u. Wasserfach, vel S0, I937, pp. 683-691 ; British catalyst a t  2~0 ° ~t 270 ~ the conversion of CO is 99% 
Chem. Abs. 1937, B, p. 1153. A :Ni-Mn catalyst permits of carrying out the react~lot 
Reviews properties of semicokes from coal and ~ a t  200o-_o04 o. A considerable amount ¢¢ CO, is foriz~e~ 

broom coal, and gives the results of gasification trials, when the temperature is raised to 250°--.o80 °. A Ni- 
Good Yields of producer gas of net calorific value 1500- ~ I n ~ I  catalyst a t  the above temperature promotes the 
1,400 keal./m." were obtained, the brown coal product simultaneous formation of CO_. and CtL. Mo eatalyst 
being rather more reactive than coke from coal• Rrown promotes CH+ formation at 350o-400 ° ; this reaction 
coal semicoke also can be used Vii~ water  gas as a slows down and a considerable amount of CO: is pr¢, 
source of Ht for hydrogenation purposes or of Fischer- duced when the above temperature is exceeded. Ad 
Tropsch synthesis gas. tion of Al:0, has almost no effect on the yield of varle~ 
2763. - - .  [Utilization of Low-Temperature Coke products. The operations are described in detail and 

F rom Brown Coal and Bituminous Coal.] Gasr u. analytical data ure tabulated. 
Wasserfach, vel. 18, 1942, pp. 437--444; British 27~3. R~PoPou~, I. R., A.Nn LA~o, A. [Genesis of Cata: 
Cnem. Abs., 1943, B . I ,  p. 270; chem. Abs., vel. 37, lyst Skeletons.] Jour. Appl. Chem. (U. S. S• tL)+ 

• 1943; p: 5848. , vol. 11, 1938, pp. 1056-1062 (in French, p. 1063); 
• Application to synthesis gas production is fore- :Foreign Petrol. Teehnel., voL 7, 1939, pp. IS--26; 
shadowed. " Chem. Abs., col. 33, 1939, p. 4115. - 

R~MP~ON, H. C. See =abs. 1505; Propert ies of catalyst skeletons, which were Obtain 
2769. R~.X'D~im, M., A~'n GES~D,; F. W. Synthesis of by the treatment of alloy (Ni-Cc-A1 or Ni~-~l) with a~ 

Methane From Carbon Dioxide and Hydrogen. ind. alkali, to remove mOSt of Al. were investigated. The 
Eng. Chem., col. 20, 1925, pp. 1335-1340 ~Chem. Abs., catalyst skeletons are  inure stable against poisoning 
vol. o_3, 1929, p. 814. with S-containing organic compounds than the pre- 
Equilibrium for the reaction C0:-{-4H.-~-CH, T2H..0 cipitated cata lys ts  (oxides). The hydrogenation of 

was determined b~ the. dynamic method a t  atnms- : caprylene, octYl: alcohol, eyclopentanone and 1, 3, 4-: 
pheric pressure and at  temperatures 322°-392.5% The  xylenol in a current o f  H.* at 190°-195 ° disclosed that. 

the Ni-Co-Al catalyst skeleton is a very active catalysts used were supported Ni catalysts, both nn- hYdro=: 
promoted and promoted by ceria• ' Space v e l o c i t i e s  genation catalyst. T h e  deiwdrogenat ian of cycle/: 

hexane and methyleycl0hexane over 6--12 were used. Equilibrium Was approached f r o m  the above catalys~+~ 
both sides. In studying the forward reaction, ratios proceeded very effectivelynt 1S0O-200 o, with pressore~ 
of S.+: CO: of 4 and 2.3 were used. The free-energy : o r  without it. The best products were obtained at 
equation that fits tim data for this reaetion is AF ° =  - -  240°-260 ° but the reaction in this ease was accom=~ 
35,093+12.3S TlnT--O•OO415T:_O:OOOOOO25T~_39.91T. panied by a decomposition reaction. At temperature 

: This_equation gives ~?.~,.:+-~-3S,401 cal. and AF ~: - abqve  260° {280°-320°), tlie surface of the catalyst~ 
~ 'me 0~2fl6~ 3S9 cal" An observed deposition o fC  du r ing  " : o ~  gr~dua]~,~ covered wit !, a C film and the catalyst 

• e experiments is accounted for by assuming P . st ~ts acti]'ity The :catalyst cannot be 
. . . .  :reaction is thermodynamically possible Under e x p e r i -  ~2a~a~ed~in~ the usualmanner:  Tim loss of acfiv_ity: 

mental, conditions prevai l ing :+: ' , v .e~  , y  ~,,e recrystmm~mn of the crystal laN 
. . . .  2770" RJ.Nnazm M, ±ND lXI0~M.MX, A : synthesis rice o f  the Catalyst skeleton a t  high t c m ~ a t U r e :  

: and .Free E ~ e r ~  of Metlmne" I~d ~.ng Chem Therefore, the  iso'merizati0n:reaetion in  the preseuge' 
• ' col ~1 19o9 ~n'104~-105~. ahem a+.~ ~,~ "~a ~uu~ i Of the catalyst skeleton Would riot rucecd to a ea~ 

p. 333 extent because: (1 )  The catalyst rapidly loses its ae- 
. . . . . .  - rav~ry at  -70°-2S0 ° and ( 2 ) a t  this temperature th~ Equilibrium in the formation of CEL from graphite main + reaction i s  the decomposition reaction. Thusl;' 

and H: and in the reverse reaction was determined a t  the catalyst skeletons prepared from Ni-Cc-A1 and high temperatures, 1,024o-1,237 o, The catalyst was Ni-AI alloys are  similar to the precipitated catalysts 
reduced Ni witb esria as a promoter. The free energy (oxides) in respect to hydrogenation, debydrogesa~ 
and heat of reaction of CH, calculated from the experi- :tion, and isomerization reactions, but tim first catsiys~ 
ments agree with the values f0und from the indirect are  less affected by S-containing organic Compounds~ 

'.. measurements of Randall and- Gerard (abs 2769). ~. : . . . . . .  . • 
" o - -  . . . . .  " • ~ + 

AS' .~.~-- --11.o,3 cal and  ~ H ~ . ~ = - - 1 6 9 6 3  ca1 ~ . .  thes~ &e0P°sa', 1. B~ A,x'n ~OLCZHI,~a'SEVA; E. Syn-+ 
: ~ ° =  ",:-14'3~t3+11.1 Tint  --0 0081T~+~ 000000~T~ + " of  :Hydrbcarbonsi:From Carbon  Oxide. and 

6, 1935 and  Hydrogen. Ind. Eng. Chem col. 21, 1929 p Pressure. L ]  Khim. ~'erd0go Topliva col. 
: 941; Chem. Abs., col. 24, 1930, p.'333. ' " . : D p. 22i-~235;Ohem:Zentralb. 1936, II ,  p $907; Che~ 

: New : equation : CO~ (g) +2H:0 (~) =C¢~ranhi t i~  .a_ 2~os., col. 29,1935 p. 7617:: '.~ 
iJresen~en2--H~0 is offere dd a S a o  1~ possl.ble explan~i0n fore'the l'esults ~ L O f  the Catalysts Ni-Mn; Ni-Mn-A1 Ni-Mn-Cu NI~ 
z ~  ~ y anaal.l ana t~erard (abs. 2769)although : , ~ ,  N i-Th-Hg, Co~Th, and Co-Mn, the most aedV~ 

+ ~u~ mecnamsm oI me :reaction may involve a series w e r e  ~o-~'i~, Co-Mn, ~i-Mn~Cr, and Ni-Mn-AI ~li~ 
'of reactions.. : '  : . . . . .  , methoo+ of preparation o f  the catalyst: greatly affe~+.~ 

:: ~'-!/~ t ~ o  B.: C: S ~ee abs. 256a:::  : : • i t s  activity.  The reaction temperature i s  very  impel=+ 
: +++i ./  ; , ' ,  : ". _ : :  . . . .  : , . ! : . i!, 

-' " synthesis of motor fuel "from C0 a n d  Of :NH~ in the reaction gas increases ~ ds~ 
E[tO: including reaction temperatures pressures• and l ina  ~artic,.+ . . . . . . . .  ~ . . th._ yield of g: )~ 
catalyses as well a s  Dhysleal T)rouert~e.~ nn¢~ n n ~ "  :-~.~ v a_~_?,~$ wxm. catalysts Preclpimteu on raue~,~ 
2°f products formed" - - - .- . . . . . . . . . . .  o~xs . . . . . .  ~ e s m s  carrier  Yields the best catalysts. ~ 

. 772. ~l~lzoav, I.  B. ~ n  B~-x'~D6v, A. P. [Methane - ~-77~ Ba~PO~+ - - " -~ - , '~.~ 
="uyn~nesm.] Khlm Tverdogo Topliva col 5 ~ 9~  - . , ~ . , _  _ ~ - - :  x. ~., ~ D  .V0L0Z~XN~SEVA .~. toL~ ~ 

pp. 625-632 ; Chem Abs  c o l  o~ ~a'~ • 2,$~: ~-, - ~ = , ~  ~ ~ayurocarDons From Carbon Oxide and :l~Y~ 
: • : . ! .  : ~ ,  ,oo~, p. ~.~,?. : drogen Over Alloyed Catalysts. I I . ]  Khim. TverdO~+~ 

Topliva, col: 9, 193S, pp. 64-70 ; Foreign Petrel. Tech- 
noL, col  6, 193S, pp. 215-246, 293-304; Oil Gas Sour., 
col 3S, No. 20, :1939, lap. 52-54;  Chem. Abs. ( co l  $2, 
1938, P. 9446. " 
Gas mixture, an average composition CO, 31.7 ; H~, 

63.08; CO:, 0.05; O... 0•2; and N.-, 4•97%, after pm~fica- 
don and drying w a s  passed into a quartz tube filled 
with a catalyst, then into a graduated receiver cooled 

. . . . . .  LITBR~ms ~BST~CTS +~ : .... 363 - 

Modern prOcesSes for treating refinery gases a r e  d i s -  
cussed. Gas with S removed, ~reed from gasoline, 
butaue, a n d  propane, consists essentially of CH, and 
can either be compressed and used as fuel gas or  used 
for the preparation of H.~. The economic fundameutals 
of getting CH,  from refinery gas are discussed. 
2778a. R ~ ,  J . N .  Possible SYnthetic Petrol Indus t ry  

in India. Jour. Indian Chem. Soc., vol. 28, 1951, pp. 
with ice, on to a charcoal scrubber, and then into a 5S-58; British Abs., 1951, B. I,  p. 1052. 

someter. A portion of the gas was withdrawn for I t  is concluded f rom a survey of the suitability o£ 
~ s  analysiS. The quartz tube was kept a t  165°-220% the coal resources of Ind ia  tha t  the production o£ syn- 
Ni-AI, Co-A1, and Co-Si catalysts Were used in the thetie fuels from coal would not be an entirely uneeo- 
powdered and granular '  forum. The NI-A1 catalyst heroical process.. :. 
reduced in the H.- atmosphere at  350 ° yielded 140 ec. per 2779. RAx'-CHAuDHUr~I. D . P .  [Displacement of the 
m '  (of gas) of hydrocarbon under the Optimal condl- Curie Point fo r  l'~Ickel by Pressure.] Ztschr.' 

• . . . .  - ° 

dons: col. velocity 16tJ at 1~0 . The Co-Al catalyst, Physik, col. 71, 1931, pp. 478-477; Chem. Ahs., col. 
reduced with H: in the NH~ atm. a t  220°; yielded 175 . 26, 1932, p. 3154. 
c~ per m• (of gas) hydroeurbon a t  200 ° and col• vsiocltY In the Cm:ie point of a Ni wire under tension agree- 
of $3. The Co-Si catalyst, reduced as the CoAl  cata- 
lyst, yielded 109.6 ec. per  m2 (of gas) hydrocarbon a t  ~ ment. with the Heisenberg theory of ferromagnetism 
220 ° and col. velocity of 59. All the above data are is found. There is agreement between the curves of 
given for the catalysts in the granular  fman ; the yield ~temperature  against temperature coefficient 0£ resist- 
of hydrocarbon using powdered catalysts was some- ance and against  extension, and there'also is similarity 

with the curve ohtained between temperature and . 
~,hat lower• specific heat  f o r  a ferromn~*etic substance. 
"~776. R~S.~USON, A. [Production Of High-Purity 0xy- " . . . . .  i. 

gea and I t s  Uses in Chemical Industry.] ! Tek• Tid., RA'~ET, R ~gee abs. 1647.. 
col. 78, 194S, pp 155-159 :Bri t ish Abs., ]945, B, I p. R.~-i~0a, G. "¢• ~ee abs. i517 ;  
890. " : READ, A . A .  gee abs. 88, 89• 

• Modern German and American processes for the P~AXT, R. See. abs. 62. " ' " ~ " + 
manufacture of O.- by fractionation of liquid air are R~ER, R. ~ce abs. 1038, 1039, 2686. 
described. The Linde-Friinkl plant, using a Friinkl 
corrugated AI h e a t  exchanger, provides 0: of 98% 2750. :REED, F. H• Chemical Aspects of Coal Utiliza- 

tion. Univ. Illinois Eng. Exp. Sta ,  Short Course - • 
purity at a cost of 0.64 kw.-hr, pe r  m / ;  the :American inCoal-Utilization, Circ. 31, 1937, pp. 159-175 ; Coal- 

: plant Using a-C011ins tubular heat  exelmnger, provides 
0~0f99.5% p u r i t y a t  u cost o f05kw. -h r ,  per m .~ The ~Heaf,vol.- 32i No..% 1937,- pp, 56-60; Chem, Ahs.; 
main outlet for this Cheap 0: is in the manufacture of col• 32; 1938, p• 6027. • 

• ~ synthetic fuel gases w a t e r  ga~ :is made f, m m  liguite, Review dealing nminly with coal as  a chemical r aw  : :: 
?steam, a n d  O.+ in a Winkler generator: o r  f r o m  c o k e  : material  a n d  as a source for  liquid fuels. Discusses 
!~.~reeze in a Thyssen-Galocsy generator. The Amer- + S general methods f0r  i)rbduCing iiquid: ~uels f r o m .  : ,  : 
Iican Hydrocol pr0cess utilizes O: for  the partial  corn- coal: (1 )  Carbonization or destructive distillation ~ 
¢;busfion of na{ural: gas to yield liquid petroleum fuels• (2) direct liquefaction through destructive hydrogen- 
~The use of O- also is being considered f o r t h e  under- ation (Bergius process), (S) synthesis from the prod- 
~'ground gasification Of coal. -r ucts of coal and coke gasification +(Fischer process); 
;2777. I~TCL~P, J: D. All the Gas We i~eed. Collier's, Hydrogenation of coal 'seems to be preferred a t  pres- 
i~ Nov. 24 1945, p. t 6 .  : _ : :. : - eat over the Fischer synthesis from CO and H~+. I t  is 

Pilot plant, built by Hydrocarbon Research, Inc. for not probable t h a t  commercial production will be nn- 
i~ Pilot plant ~ " a by the dertaken= in the United States until the cost of motor - : 
!.the production of ga.oline ,from naturaL: g s . fuels from petroleum approaches the cost of making '  . - 
i:Fiseher-Tropsch process, has operated so successfully these fuels by synthetic means. : - 
that a $15,000 000 commercial plant is:to be constructed : 

!~+:thiS year  at 'Carthage,  East Texas This plant: w h e n  2781. . synthetic Liquid Fu+eis. Opinion and ~ :++:! 
i~!ompleted will  pr0duee 5,000 bbl. o f  80-octane gasoline:, : Comment univers i ty  Of Illinois Bureau of Economic : 

~,000 bbL o f  Diesel On, and-2O0,00O lb. of Crude alco- ' and  Business Research, May 1948; Mines Mag., C01- : 
hois per day, The plant will consume 65 00O,00O f t / o f  orado, CoL 38, September 1948 :pp: 23-25, 34, 36 ; : : 

~gas and 40,000,O00"ea. ft. of 0~ per day. The process as . October 1948, pp, 23 24.  • ' , :. : 
[developed Obtains the necessary synthesis: gas in the : Rev iew e0vering developments i n , the  Uni ted  States ~ 
i'.rlght proportior~s of CO .' 2H~. by burning OH,, natural  / wlth some consideration of the plant requirements in : 
~a~, with 0-. The  0- for the process is produced it  iS establishing a synthetic fuels industry. Also presents : " 
i.said, for $0-65 per 1,000 cu. ft.i this low cost being made cost estimates: - ' : :. : . " : 
l~ssible by ut i l iz ing the exothermic heat f r o m  the 2782. REED~ R .  M,  AND ERI~rSEN~ A. Hydrogen and 
~ischer ~enverter in heat exchange relation to produce synthesis-Gas Production. Petrol. Processing, ;col. : : 
++.the power f o r  operating the compressors a n d  o t h e r  " S No. 10  1948 pp. 1011-1016; Petrol. Eng., coL 20, 
:~lulpment in  the O: pluut .  I t  is expected that  the cost " No. 1,Dctoher 1948, pp. 278, 280.282, 284,. 290 ; Gas I 
',of the gasoline will compete with~that :produead f r o m  :. vul.24, No, 10, 1948, pp. 59-56; California Oil World + : : 
Petrolanm. " • + : : : " Vol. ~t1~ N0: i6, 194S,:pp: 8~ 5, 7 ,9 ;  11; Chem. Abs . ,  : 
!$~78. P~VIZZAi G . .  [Refinery Gas as a sOUrce 0f MOth- . . . . .  co l  42, lP~8/p. 9097. . : " : . : 
: ane;] Atti I I I °  convegno naz. metano, col. 2 1941 : : Paper presented before the California Natural  Gas~ .... 

'. 301-305 " Chem. Zentralb, 1942,II, p•1988~ Chem. : oline :~ssociaflon, August 5, 1948. Reviews s ta tus  of . . . .  
' :  ane:] 

.~ Abs., col. SS, 1944, p. 3400. + : the hydrocarbon-steam process for manufacturing H~ i 
"~+ Dependent Uuon raw material  used and the methods and mixtures of H~ and other gases for various put- ] 
6 t  refining, r ~ e r y "  gases have  a variable compesi- poses, f rom natura l  gas, light hydrocarbons, and stenm. : i 
,~.pn but consist predominantly of CH, and contain no Gives an account Of eae application oz m e  prpcess 3o i 
,hYdrOCarbons with more than 6 C atoms. "cracked" the hydrogenation of various petroleum matariais, m e  I 
gases contain relatively many unsaturated hydro- synthesis of NH~ the production of high-purity H~ and : [ 
Carbons and ~ .hydrogenated gases v i r tua l ly  none• CO-Hi mixtures by th e Girb0t01 methtms fo r  u se  i n  :: 

, : : + , : 

• ] 

:+ I 
I 
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f u e l  s y n t h e s i s  pr0cesse~ a n d  £ o r  p r o d u c i n g  g a s  m i x - :  P u r e  d r y  C O  i s  ~ a s s e d  o ~ e r  Ca  h--dri ~ : ~ ' I '~? i ' 'i : : : _ ' ,~ ,  ~ , ~ . ~ . . o s t  ~ 2 . ~ e r  t o ~ r e d  . . . .  
t u r e s  s u i t a b l e  f o r  supp le~nen t ing  m a n u f a c t u r e d  ~ a s  a d a r k  r e , i  ~ o ~  ~^.~'o..;n.~ A .~  ~ . ~ e  n e a r e d  to- -All  e x i s t i n g  p l a n t s  Were o p e r a t s d : w i t h  t h e  s t a n a a r d  ~ . ~ 7 ~ . ' ~  ~ o~ : • . . . . . .  46 ~ 

RF~n  ~ C  A. Hee a b s .  2 1 1 0  . . . .  i n to  C H . O  CH~ a lso  w a s  u r o d u e e d  C0  | :  B o h r c h e m m  : C o - T h O _ . - ~ g O - k l e s e l g u h r  : (1O0.  o .  1 0 .  , Salaries . . . . . . . . . . . . . . . . .  - - - - - - -  . . . . . . .  - - - ~  ,,>%., : 
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t i o n o ~ V ~ = = v ~ : ~ g a s = r e c y c l e ;  r, n e  p r o d u c t  d i s t r i b . u - ; : v a r i a t i o r ~  0 f  t he  M e O H  o r  t h e  i s o h u t y l  synthesi~ ~ "~i~ • : ~ : - d r o g e n a t l o n '  a r e  s e p a r a t e d  by  ~ r a c t i o n a l  : d i s t i u a t i o n .  : :' S/s: a n d t h e  0 X o s y n t h e s i s . ' : ' :  v ( ' ~ ' ? "  ? ' ~ ' ~  :~=?=~" : 

: - -  - z  . . . . .  , - ~ p ~ , = ~ v ~ y  g a s o a n e  zu a n d  7 l y e  i : o p e r a t e s  a t  t e m p e r a t u r e s  a b o v e  t h o s e  Used i n  ~ '  - , ; ~ #e ra l l  e lds  Of 9o% to  M e 0 H  a r e  e l m m e d  . . . . . . . .  
~ : o g a s i n  ~ a n d  20% s o f t : w a x  15 a n d 9 %  h a r d  w a ~ '  : s y n t h e s i s -  a l t h o u ~ h M e 0 H  iS beH,~v=¢~ e .  h~; ~eOH ~ ! 0  , Y~ ~ = ,  : = ' . ~ee abs  1469 , : : :  . . . .  : : :- 

u a n d  70 .  t h e  r e s p e e h v e  o l e f i n c o n t e n t  o f  t h e ~ a s o  m e d i a t e  vroduc~: T h a  nnnh-  L : ~  ~ ~ ter- : ~ | ; ~  2797 - - ;  Synthes~s  o f  H ~ d r o e a r b o n s  and  uhe  = ~ ~.~.~ = ~ ~ : .  ~ ,,. - ;. • ._ _ • . 
• - ~, - ' :  - ~ • - -  -- - z  ~ m p e r a ~ u r e  ran  - ~ " " " T h  . . . . . . . . .  , a . - ~ .  ~ e c o v e r y  or  ~ y p r o a u c c s  in  k i lgu -  h n e  w a s  60 a n d  70 o a n d  of  t he  . . . . . . .  . . . . . .  ~.," . . . . .  ge i s  ~ : :~ reals ~'h:om C a r b o n  M o n o x i d e  and,  H y d r o g e n  e : . . . .  : . . . . : : 

. . . .  ~ . _ ^  ~ , . . ~ .  ~ ~ ;  ~ K o g a s m  4~ a nd  60~o. hm~ted  bY =~ t lm decompos i t i on  o~ CO a t  a b o u t  5 5 ~  ,1 !~ :  ' n ~  e , . . ~ h ~  v; a ",-~---, ' ~ - ~ ,  ~ r ~ _ ~ . ,  ~n n hn T e m p e r a t u r e  C o k l n g  Brzt~sh Coal  U h l l s a t t o n  R e -  : 

: ,,.~:.~:~¢=~---~ .:_7: . . . . .  l ~ e  ~orma~lon ~ n ~  p r e c t p l t a t e d  F e  t e m p e r a t u r e  h m i ~  i s  a f u n c t i o n  O f  t h e  o p e r a t i n  # . . . .  • ~-.:i~: • : = : f J ' , ~ , ~  . . . .  - - ~ '  ~'~" :~"" ~ " ~ '  " ":" . . . . .  : 225-234 . : : ,  . . . .  :~ 
: "q - ' ~ .~"  _ r ' u e m P r e u s s e n  *ikew~se : a n d : a l s o . o n  a Catu- s u r e ~ : a t  1 0 0 0 : a t m  t h e i s o s y n t h e s i s  m a y  h~. o..~-~:=..~,: . | ~ : :  : .~e'~ -'uu. : ::: ~ : : : : :  : : .~ _~  ̂ : _ _ : : : ~ . . . .  ~ • ::, 

: -  : l y s c  nasea  on  L u x m a s s e  w i t h  0 . 1 6 - 5 0 %  K~CO~ "?00 .atm~:a m i n i i n U m , ~ : ~ , ~  ~ . ~ ' ' " ~ ' ~ u ~  . ] ~  0 x 0  s y n t h e s i s  i s  a:p1"0cess for , : the  p r o d u d t i o a  0 f : a l :  :: : : ~ . e w e w w ~ r n ~ u : r e r s ;  ue~:ormat ion  0 z c o k e - o v e n g a s :  . . . . .  : :  
u 0 -3  0 Cu Which  o e ra  : _- : . . . . . . . .  ", , • : .~  =v~ zs required :[,~ . . . . .  i s  i n fec t ed  p r i n c i p a l l y  to r o d u c m  m~xtures  f o r  h : ~ -  ,~ • , P t e d - f o r  3.~ y r :  :and s t i l l = - a v e  " ~ h e  k ine t i cs :  of  t h e  ~yntheS S i s  a s s u m e d  ~A c_ _ ~ • : : ~ : ~  cohols b y  t h e  a c t i o n  o f  o l e f i n~w~th  I reel .  each 0 f  C O  , _ . . . . .  P g ' : T ~ "  : -  :: 

/ : :  : c o n v e r s i o n  a t  a=space ve loc i t y  0 ~ 8 0  a n d  l l s : g m ;  :: : : l o w s : :  (1)  : F d r m a t i o ~  o f  Me0~°from~-C-6 ~ea.~ ~o~- : : ~  and H~. a n d  Subsequen~ hyd rogena t lOn  o f  t h e  r e s u l t i n g  / ~ roearoo~  syntaes~s . :  T h e ; v a r m u s  r e a c t i o n s  by w h i c h : :  : :~ .-: .: : 
:!:. t iqmd-producl~  p e r  m -of ga s  p lu s  3.) g m  gaso l  R ~ h r  -' d e h y d r a t i o n  o f  alcoh01 .n,~ ~,..,,~m.~-~-:~. ~ '~ '~ '  ~'~ : : | / ~ a l d e h y d e : :  T h e  proeess- w a s  d e ~ - e l 0 p e d : b y R u h r c h e m i e  :: u ~ ,  can b e : c o n v e r t e d  a r e :  : : : :  : : :  :: " 
: ,  c h e m m ~ d e v e l o p e d  a Prec tp t t a ted  F e :  c a t a l y s t  ~0r w a x :  a d d t t m n a l ' C O : a n d . H . ,  re i s o b u t v l e n e  a n d  :i , ' , ,~; .  , i ~  ~ and: L G r  F a r b e m n d u s t r m  a n d  a p l a n t  w a s  b}~!It . a t = ,  ( 1 )  CH~--Cr}-2H=--lS k c a l .  : . . . .  : , :  : ,  

:: u~0auc~lon, w m c ~  o p e r a t e d  a t  l o w  t e m p e r a t u r e  b u t  : pa ra f f ins -~  ( 3 )  p o l r m e r i z a t i o n  0 f  i s o l ~ i r v ] ~ g ~ i : ~ ,  " :  ::  ~ i  Hol ten  b u t  neve r : : ope ra t ed~  T h e  m f o r m a t m n  m :  th in :  (,>) CH~-{-H=O ( v a p o r ) ' C O - ~ 3 H - - = ~ 9 5  kca l  ~:: ' . . . . .  - ::: - : ; 
a n  o l e n n p r o d u c e r d i d : n o t g e t  b e y 0 n d  l a b o r a t o r y  ~th~e '~ f 0 l l 0 w e f i b ~ : b v  t, ~ /  ./-f~,~ A ~  t.4, ;~- - -¢%' : - ' r  . . . .  ~lVly ...... ~ ' :  r e  rtis:basedouiarge:sct~lepilot:plantoPerationand :, :::" " ~" : ? o  : o - -  - ~ ' -  ~ :  . . . .  " ;  : ~  * " . . . .  ~ .... • ~, : . . . . .  . . . . .  _ _ . . . . . .  ~d o ~ m  . . . . . . . .  :a,x~,mt~ o r  zorm . :: , ~ .  po ... .  , . . . . . . . .  ~ . . . . . . .  ~ ( 3 )  CH~q-CO==_CO~-_H=--~9.o  kca l .  . . . .  

; , B r n b a g  a!so d e v e l o p e d  F e  c a t a l y s t  o f  t h e  n r e c i n i t a t e d  : d i m e t b v l e t h e r  f t , - ,  ~ Xr~,n~ ~ . _ . '  : ,  ' . ~ .  a b o r t e r  :: ~ l ab0 ra t0 ry  w 0 r k :  ~ T h e  Chemis t ry  o f  t h e  process w a s  ~ ? '  ( 4 ) : C H - 4 - ~ / O . - - ' c ~ o ~  ~ ~:,~.~ : :::: : ' : :  = , 
- ~  ~, ~m-ou~z a n n m o n  or U0  ~:~ s tud ted  a n d  a r e  olefins o f  d i f f e r e n t  t y e s  Were ~ub ~ 7- ~ . . . .  = = = = .  c.armer t~pe  v , ! t h  emphas~s ,0n  w a . ~  a n d  olefin p r o d u c - -  a n d : H : . ,  k t  v e r y  l f igh p r e s s u r e '  t h e  r eh  . . . . .  ' ~ t  ,~" P , ~ P .... , = ' ; ' ,  . . . .  - :  : : ~ " ...... ; : . . . . .  

; t ~ 0 n ,  *~:hde : a s  ~ol l0ws.  CH~(~H-uCO-u~:-~o~,~,,-,~c~m~P~r°ce-eds : - [ ~ ' ~ : j e c t e f i  t o t h e  0 x o  r e a c t i o u  a n d  t he  p roduc t s  Sepa ra ted  ~ l l  the= r e a c t m n s  . r e q m r  e t e m p e r a t u r e s  o f  a b o u t , '  ~:::= 
:- = a n d  S in te red  F e  ( W K I ~ )  ca ta iys t :  Of Nt:i=:>type a n d  c a [ a i y s t  is :=pure-Thb, ,  6 [ b e ~ e r  ~ = , , ~ ' ~ . ~ " r ~ . ~  ": ~a,e tO t h e O x 0 S Y m  ::;:::.I,200 ° C:; a t . s : : 1 0 w e r : t e m p e r a t u r e  rea,cti0u: (2)  m e r g e S ~ :  : : : ' -  
: :: t n e e f f e c t s  o f  t he  reduetiontemperature,spacevelocity ::: h y a r a t l h " c a t a i ~ ' s ~ S u c h  "is kl~O ° tt~e~'~-"~,~" ~ " a  ~e: ' | : ~ :  : t hes i s  a r e  k n o w u  t 0 b e  s u b s t m t i a l l y  t e r m i n a l  01efins, :~ ~nto the ; exo the rm~c  r e a c t ! q u :  CH,-b2H=0~C0.- -+-4H.- :  : : : ":: ; ,  

, an(~ s y n t h e s i s  t e m p e r a t u r e  on i t s  P r o d u c t i v e  ca.a,~lhr ' : ; bn  "Ph0 ~ ' i  - ~  ~,~ ~",~ ~ ~ ~ ~ ' ~ .  ~',-~-'~¢:~= ~,"~= ~ase¢~ | ~ ,  ~ e t  i t  w a s  f o u n d  t l m t  some  of  the  p roduc t s  coa ld  h a v e  - ~ r e f o r m t t ~ o n  processes  b ~sed on the  above  r e a c t i o u s  - : ' -  
D;~a~, OfreC0mparatl~ e t e s t  s "  : • " " of  . . . . . .  each  o f  t h e  ab ~e- :c~ta~ ~ "  : :  .: does- not=: ~,~e: " "~vmldsY ~,c-=,, comt  a ~ "  ~'~ :,lble'Y~to ~'those ! "~': 'with1.) catslYSt:Th0 ~i~ been f b r m e d '  on ly  : i f  a doub le  b 0 n d  Sh i f t  h a d  preceded  : comand dtrectedos~t l p r m c ~ p a ! l ~  ~t° produeingv gas,  m l x t u r e s  o f  > , ,: :: , 

: ~ p r e s e n t e d  :: ~ e a s o n a b l y  end  r e s u l t s  W " ~l t : )  ~ onl  ~ x  = $ ~ ~ the f 0 r m a t i 0 n  o f  t l i e~ : l l dehyde  v T e s t s  wi t l l  -dode= P .i "0 C O ; H : : - 1 :  2~ 'h~ ~ 5 e t a  , deve l0ped  T h e  
...... ~ . . ~ :  . ~ : . . . . .  • e r e : : : :  ~ ,  y ~ .u~gm,  . .~ r  m.,: as-c0~.Upured: t0 ,130  ,gin. : : ~[!~ :cylene.L 1 F i s c h e ~ : : p r o c e s  s ,  i n , w h i c h  t he  C H r c g n t h i a ! n g  g a s  i s  ; :  " 

: ~ 0 b ~ n e d  f r o ~  a l  ~ ~ t te~t i0!~  a!s  9 pe~  m : .  ~ . ~ ,  alc01mlW~parti~uib.rly ; : , :Passed With s t e a m : t h r o n g ! ~ : C o k e  i ~  a : w a t e r = g a s  gun-  ° : : ,  : : '~ 
I~h~?e ope ra t i o~  ~?d 3 tyPe~ of  0P.erat10n w e t  e tmed~/:~::: to S i~j . sonm~ a m l  the~l . !ong:!~fe  iS: r e m a r ! m b l e , : : T h e  : ~ .  2 :h lkY ' i~a icoho l s , :whereby ' t  he  Y i e h l d e c r e h s e s w i t h J n : ~ ,  era~ °~" produ~cing m i x t u r e , :  o f  H- . ' and :CQ in t h e : r a t i 0 : .  

: ¢.a!, Oeli)Kar:mlal.lf t~e~)se  0~a  ~ l l d  c a t a l s s t  7oe~li.w~t_h: . ~s~.~tl!e~,~.,~ c~:ll~ed o a t  m a :,n.g!e pa~s:v ,~th . the ,£eed : ,: ~ er~-tsin~ length,  o f  t he  S idechain :  : I t ' w a s  f i ua l l v  pOs-' : :  ":O f 2 : : [  wl leh  s n i t a b i e  a d j u s t m e n t  iS niUde of  t he=gas  : :  c l r c u l a t l o a  o f  OIL 0~er t he  c ~ t a l v s t  concur renf l~  ~wth ~ c o n t a m m  C O  ~=~- 111 t h e T l t m  1 " 1  ~-  10-:- ~e'/o c o n  ~ ~ . . . .  ' . . . . .  , ., , - ,  . " z  ......... ¢~a . . . . .~ , r la  "~,,, * " ~ " . . . . . . .  ' . . . . . .  ~ -  : °  
: tl~e gas-: : I t i i s e s  t he  f h s e d - F e  t y P e ~ ' H ~  b a h i l r s t  :::Th~ ( ~::i~:erslcm i s  0b¢~,~o,~ .~£,;~.J,.,;~:,~ . . . .  ;:  / - ,  . . . .  = / %  , - :  : > ~z~:-~ : s ib le  to prove=that~ C o : e a r b o n y l  :was tne :ca ta iYs~: , re - : :  - ~,~,'~, ~*rr~ "- ' , ,  ,! le  l e n g t h s  o £ g a s = a n d b l o w  i m m o d s ;  . . . . . . .  

" : /mpor t an t  f e a t u r e s  a r e  t h e :  bi~l~ .~Paoe: velo~it:~ : ' )0~ ~ :/:1, 350 15n:=:ff[~ "~'~',~'':i~-',~:-~':?~p'~=e ~e~?c~tes.o~ a~0a c: ~ -  Spons ib le :  f o r :  the~ d o u b i e : - ~ o n d ,  s l f i f t  - F e  ca rb0ny l '  :::~ t ! l e ,L inde  p rocess  m a k e s  use  o f  r e  ~ctiou ~ (4 )  by w h i c h  : : : :  : 
l a d  r e s a l t i n  - . . . . . . . . .  ~,  v . . . .  : . , .  ~ , .  , , . • ~ , .  u . ,~ ~ . . . ~ . ~  p rou  Ices ' oo t l ine~  are :~ = ~ '  = : . ~ . . . .  " , , " , ,  - • . . . .  - c  ~' ~ : . . . .  • g l H g h  p r o d u c t m n  f r o m  a ~ v e n  c a t a l y s t : '  ' m o ~ t l v  :" l o w b n m p  : ~ - , ~ ; , . ' . ~ . ~  .., . ~ .  ~:~.~ • showed a m m f l a r  effect  b u t  no~ the  s a m e  ach\ ' t t~ ;  a n d  ....... ~ t  is  c l a m m d  t h a ~  90-9;~7~ ~of the  CH,  ls  c o n v e r t e d  

' : ,Y?!um~ 7.2 tonlpe~;10-:m=:  - :Oi4f ih  : p r ~ ] ~ c t i 0 5  is  ~is0: :: ~:h~r~est:ihd'~vi~a~o~n~o~en~:'~:-~:V~a: dffect  a~ all::  ::~,IanY nlater ialS)~vet 'e  tes l~ed: . ;=: ; :gh ' lng)  u r i n a l  gas: ~b~ ix tu re - :ve ry /nea r  : t 0 ( 2 H ~ - ~ C 0  : i . 
' ~ i ~ - , . .  ~,~ ~.. . ; : .~:::_~_::: .  : =:~'~ ;~= , : ~ ;  ' a s / feed  f o r : t l i e  syn thes iS~  :~t aPp~/arS: t l ia t  t h e ' r e a c t i o n : : : : , . t h e  Kuh!mann ' :p_rocess  :0pera tes :  r e a c t i o n  (2 ) :  a t  :h~ t  :: :::=::::" 

Monoxide  : 

. ~  S o m e  

L~CUt l t t ~  es  i n s e r t e d 4 n  t h e  : 'tanol 
a s  h i g h l y  P r o m i s :  : :  :~ M e O H  
c e r n i n g  improve- .  : :  :" . . . . .  ~.; 

T h e  :'hi 

~ r e w a r  I :  G :  Farbeo in- •  
p r ~ c t l C e ~  f o r  t h e  !pro-. ~ .... 
r ( o p p a n 0 1 )  a n d  s 0 -  
t i o h s  w e r e  useful- f0r ,  
~Ubridants~::. T h e  is0ba-::, .~: 
r a w  m a t e r i a i s ' a s  the : :: 

i = m g  i n f o r m t I o n  l s : : g i v e n : : c O n c e r n i n g  l m p r  L sYnmes~s~,~virtu','Uly thee'same e a t a l y S t , a h d  Uke(  : 
: : m e n t s  in~=:reactbr ' des /gas  p a r t l c u l n r i ~  the  P~:essuresLaoout:2-~0-atm.:  T h e c a t a l ~ s c i n Z a O - - C r ~ 0 ~  
::( Tasehen rb l~ r0 fen  a t  W a n n ~ E i c k e l  t h e  ~ u r ~ ' m ~ u ~  v- : K O H ! ( 6 0  ~:::::~0 : I p a r t s ) :  T h e :  t e m p e r a t u r e  u s ~ i  iS ~: :~ "" 
: :~i Pt :esSure  :reacto~rf t he  G : / F a r b e n i n d t i s t r ~ e :  m e d i u m "  :: : :~,ab°Ut:':430~" " : :Compared "~ith t he  ~ f e O H  synthes is , :  the : : 

o u t p u t  p e r  c a t a l y s t  ~o lume ~s l o~  din : , p r e s s u r e  r e a c t 0 r  for  ~ the.  Syaol :  plant:-  a n d  the  R h e i n -  ' : r  d : -~ ~''~ :!~ :~ ' ~ si~ice t h e : m  : 
• p r e u s s e a , l i q u i d - p h a s e ' r e a c t o r  -:~ :. : : : .  : p ~ uct  ~ . eu~ i  i s : r e c y c l e d  t0: e-~tinctlon:;  a b o u t ! ~ 6  :: : 
: : ~ / _ ~ ,  : : "  ~ ~ . ~  : ~ : - :  : ~ : : ::::parts:ofMe0HareobtainedforeaehPart0fisbbUtaaoL 

. . . .  c a l s ~  C~rY~ m e s ' s  o r  ~ y n r o c a r c o a s  a n d  0 h e m i -  : T h e  h i g h e r  a l c 0 h 0 1 s a n d  ket0aOs m~/ke' t i p  ab0u t  15%: ? : 
. ' ben  Monoxide:  a n d  H y d r o g e n .  T h e : "  :~:of th~  t o t a l  P r o d u c t :  : A n  i m p o r t a n t  ~ a r t  o f  the 

: :i : :  SYno] .~ r0eess .  :'D': S . . x a v a l  Tech  : M i s s i 0 n : i n  Eur0~e  : : '  i s 0 B u o H  svn~-h~ , ~ : ~ i , f , , a  - , ,  : - - . :  - ~ . - -  ....... 
: R e n t  2~.- t -~ l c~ .~ : .~ .  ,-o ¢~ ~ ' , ~ o - ~  , , , x . . _ - -  : • : . .  . . . .  s, w . . . .  - m e t ' e a s e s , t h e  v i e m  o r g y -  :, . 

::: 2~} ~. - -  -,-, ~,-,~! .,~-. !--:-,,.~ ~ -=.c,-~.~ "±u,~. ~ e e  ! . . B U 0 H : a n d  u t i l izes :  one  0 f t he  b y p r o d u c t s  " i s  t he  rent :  : 
• , :'~ ' : : ~  : : : :  ; : ~ 0 n o f  I sobu ty ron  ( d i i s o p r o p y l k e t o n e )  W l t h C H ~ 0 t o : :  ] 

: 0f :0r lgin~ a i t h o U g h  syn t i i e f i c  o l e f i n s : a r e  preferrecl  be- ':: ~: a c t a n t s ,  the  r e s u l t i n g  g a ~  m i x t u r e  b e i n g  m a i n l y :  H.- : :  : : : : :  : : ,  
~ause: :of : : t l le i r  ~higher p u r i t Y . :  C o m ~ u n d s ,  c 0 h t a i a i n g  ~: =arid: C 0 : , i n  t l ie  r a t i o  : o f : ~ ' i l ~  the  Kopper s  process , :  :~:::  : ! : : : :~: : : :  

: double,  bonds :  g ive .  u n s a t i s f a c t 0 r y  r e s n l t s .  The :  cus- '.: w h i c h  l s s i m l l a r  t 0 K u h l m a h n  in t h a t  it:Lual~es U s e : o f : : :  : , : :~  
: :ternarY: c a t a l y s t  i s t h e  C 0 - T h 0 . - - k i e s e i g t ~ h r :  (100:::1.5 ~-~ ~.'~: t h e t  r e a l  r e f0 r tua t ib~  a t : l i n t  Surfaces  W i t h  aa::emcier~cy : :~ : :  ::~: .~:: 
:200)~ tpp l ied  a s  asiUi.r~,in'~the:iiquld;:feedin:conceatra-~ :~-:  0 f 9 0 - 9 5 % )  as  a g a i n s t  75% £0r the  Kf ih i lnann:process ;~ : :  i; : :  
: l i o n  o f  3 %  b y  W e i g h t : o f  the  01efins. I t  does no t  coa t a in i~  : t h e , I .  G :  Farbeni~/dus t i ' i e :  process~ i s  :ca ta lYt ic  a n d  : i s :  : : i  ; : :  

~ I g 0  because  th i s~encourages  co:ndensaf i0n Of t h e  a ide : :  :~ C o n d u c t e d  a t / a b o u  t: 8 0 0 °  G. on a ,  N i :  c a t a l y s t  i g  de-  :.~': : ::!:::, ::'~: : : :  
,hydes.:::  One: o f [ h e : m a i f f p r b b i e m s  i~ i . the  p~.ocess a s  :pends  5 n : r e a c t i 0 n s  ( 2 )  a n d  (3)  Sb t h a b  botl~ C0_ . : add :  : , : : : ,  :~i'~ ;~: :: 
::::noted a b o v e : i s  t he  f 0 r m a t i o u  :of Co Carbonyl:  JThe L G. : :  :,:. s tez~m"are a d d e d  : to:  t h e  g a s : m i x t u r e / , : a n d '  t h e ' ~ p r 0 d u c t :  , '  = : ~  ',: '::: ,! 
F a r b e n i n d u s t r i e :  deve l0pod  a G o - C u  c a t a l y s t  t h a t  gave! :  ? : i s  H . . a n d  C O  in  a r~ . t !0  o f  h h n 0 s t  e x a c t l y 2  ~1; : ' : :  : i:::" : ~ ) : , i : : :  

i only  a : f r ac t ion :  O f t h e : c a r b o n y l  and:(was!  sa t igf~ct0rY:~: i~ ,2800.  Rm'=~xcxEr.  G ~ ' [Heter0~eheous~ C a t a i y s i s '  a n d :  ~ : : :  '::::.::: : :  ::i 
zor t he  f i r s t s t a g e  ( :a ldeayde f o r m a t i o n )  b n t  d id  n o t i :  : ~ . t omic  S t r u c t u r e ~ "  D i e  Chemic  ~ ' o i  .~v ln-Ut n n  : = " : :  

. y d r o g e n a t e  w e l l ; .  T h e  c a t a l y s t  ~s recovered  f r 0 m  the , '  85-90"  Chum: ,-kbs v o l  4 0  1946 r;:.4-~93 ~ : : : ' : ,  : i  
r e a c t a n t s  a~ t h e  end  o f  t h e : b p e r a t i 0 n  b y  f i l t r a t i o n  a n d -  . - . : ,  ' :  " : "  : " ' ' : '=:  ~ " : / : : : 
r,~h, ~ ,~ ~,,~,. ~,,~-h~.. , i~a r / ,  . ,..a~flO~/e~,~. , ~  ~ a  ' ~ .~iscussion:  w i t h  :76: : refs  T h e  m a g n e t o c a i n l y t i c  e l -  : ~ , 

~ ' , . . . . .  f e ces  of  ~Nt-Fe c a t a l y s t s  on  the  d e c o m p o s t t t o n  a n d  : ~ . . . . .  : process C o  a c e t a t e q s  - c o n t a c t e d  w z t h ' f a t t y  amds  m ~ . . . . . . . . .  = , _ . . . . .  , . . . .  
. . . . . . .  , - :. ~ .~ -~ ..~ nyarogena~lon  or ,  ~ , J  a r e  o f  m~eres~ i n  c o n n e c t i o n  = :~ ':. an  a u t o c l a v e  to  y i e ld  t h e  Co sa l t ,  a n d  th~s zs m t r o d u e e d ,  = ~  - -  _ _ n ~" " - : -  ~; . . . . . . .  : . . . .  "- • " -- [ 

• 0 ob-o  0 5 ~  o f  : co,  T h i s  m i x t u r e  i s  C h a r t e d  t0 ' :  the,': • p o i n t  t empera tu re .  T h e  c h a n g e  m ac txvi ty  t h a t  o c c u r s  i : • ' ] 
- r e a c t 0 r w l ~ e r e i t - p a § s e s 0 v e r  a s o l ! d C o  c a t a l ~ s t b e d ~ i C o : ~ !  : a t  t h e : c u r i e  p o I n t : ! s : d u e  to e l e c t r o a i c l c h a n g e s , : , : : .  " ' : '  : : : : : ' : : : : ]  

o n  p u m i c e )  a n d  i s  . f inal ly  f r e e d  f i ' om : the C0 in  a : :  , :  2801. R s i ~ ¢ ~ s ,  W : :  [Compos i t i on  o f : W a t e r  G a s  at,: ,  • :::: ? %  : : : : ]  
special  .¢malier r e ae tn r  f i l led w i t h ; n l n i n  nmfii~o bY b~- : "Law~r Teninornr~iv~.~.l : Z t~ehr  .nhvgilc. Ch~m.:=vn] . - : . :  : I 



: n u n  ~)l~l.O-ut~F~l~t~ r O F  F I S C ~ E R - T R O P S ~  S ' Y ~ S I S  A~'~D RELATED PROCF_,ssEs . . . . .  " .... : . . . . . . .  Z~'TEP,~.TURE ABSTRACTS : : :. i : . . . .  , : : 3 6 ~  : 

: : :13~6192T, p p .  4o5--414; Chem. A b s , : v o L  22; 1928 : 280~ .  Rm~,tF~_~ I t .  E :  A ~ v o o , ,  K.  B E ~ T  H ~ ~e,~ ~ c a l / m '  : i~:e0mmercial l~ ~rof i t ab le  0ni t h e  2810 N a r a  G Resea rch  ,~nnual Dxree 
Mathemat ica l  [ r e a t m e  ~* --- :~ -  - -  ,: . . . . . .  ~"  n B . ~ . ,  H. M r :  P r o d u c t m a  o f  S~nthes i s  Gas by : I > /  ))r0 ducts a re  Used close t o  the  product ion  plant;  . . . .  ' toffs Kept  47, 194~/pp:14-15.  : : " . . . .  

~ ,~  ~,v v a r m u s  equ l l lo r ia  : ~ e a e r i n g  ~,ight H ydr oca r bons  W i t h  s t e a m  - : ::; < " : :' : ; 
a m o n g  the cOmponents o f  w a t e r  ~as  i s  ~iv(~n wH-h ~ : ban ~ i , v~ao  r ~  ~ ~ -  and  Car- • | :~::? R E x t ~ r , ~  J . P .  gee: abs,  1136. S tudy  Of the  F seher-Tropseh syn thems  of gasol ine  , ~ 

: d iscuss ion Of the F i s c h e r  Synthesis of  h=ydroca"r]~ons 6~6.-Che'~ '~h~"-~L~ng~)% a-em' 'v0L40 '  1948'pp,620~ | " : : : ~ : 2 8 0 6 •  R m ~ z ~ s ~ P  F• [ C o m p o s i t i n n o f  F a t A c i d s  in  o. ando the r ' l i qu id  £ue l swaS  begun i n 1 9 4 4  (abs•2809) ~ 
. . . . . . . .  , ~ , p  ,828 : ~  ~ , i  F a t  Obtained F r o m  Oxidat ion  Products  of S y a -  COOcPeesr:t~o%~v~ntlnt:hetFae~seral B~.:b~sOfcMeinoeS.i iT~ ] : z rom C O  and:H~, a n d  a probable e x p l a n a t i o n  Of the  S t u d  w a s  made  b t r d i  ot 

. . . .  f o r m a t i o n  of  C ~ •  : : ~ _y , y he Gi  e r  C ~p. to establ ' ,~ | :  " '  thet~e Paraf f in  ] Z tschr  phys in l  Chem eel 259 p Im q . . . .  ' 
" : • R ~ a V  O eo ~ ~ o ~  ; ~ ~ , e  op~imunh coaui~ions ~or t h e  product ion of  syntb~a~ ~ : : "  1939 DD 235--2~" Chem Z e n t r a l b "  1939 I I  u "3061 ;:  fuels  f rom na tu r a l  g a s  or Coal Since k l b e r t a  has  l a r g e  

. . . .  ~, , , . 8 '  ~ ~ ,  . . . . .  ; . . . . . .  : g a s  m i x t u r e s  for  t h e  Flseher-Tronsch  r e a e t i o n - ~ - - - - ' "  .... ~ : : ' :  ,~h~,.#~b~ vo~ ~'-~ ~u.~n: )~ 7ao~ ' ' ' - "  "" reserves  of  both of  these  na tura l  r e s o u r c e s  T h e w o r k  
^~^^ ~ ~, X : 8co abs.  05? . . . .  a r a t i o  of  H=:  CO capab le  of  being v a r i e d  be tw e e n  ~g  ~ ;"  " ,~vn~h~:ie fa):. conta ined nU th~ fa~ " r i d s  f r o m  C t o  thus  f a r  is  concerned  m a i n l ~ w i t h  a s t udy  of ca ta lys t s  

:.. ~ s ,  ".t', [Theore t i ca l  and  E x p e r ; m e n t a l  Con:  a n d  3 ~.n the  Same e q m p m e n t  wlthout  runnino  i-*= ; :~:"~ ~ ~v;~h about  o - u a )  -uan~it ies  of  O i~a a n d  even n u m -  a n d  ear ly  i n  1945 s o m e  s ta t ic  tes ts  w e r e  car rmd o u t ;  
: ~ m u u o n s  to_the S t u d y  of  F lu id  C a t a l y s t  Systems.] d~flic~lt~es brought  a b o u t  b y  the deposit ion 0 f C  ~ o  ~ : :  , ~ ,  of C a toms.  ~ ~ t ~ e l t s  a t  27°-2"9 "~ has  I No 4 2 : the  resul ts  of  w h i c h  a r e  t0 be Correlated wi th  c o n t i n u -  

~ u l ~  assoc. ~ a n c ,  technic iens  p ~ 0 1 e .  No, 76, 1.949 : , cont ro lhng the t e m p e r a t u r e  and the composi t ion o ~ " ~ :  i : :1  '" acid No O saponif icat ion N o : 2 3 1  a n d  unsapon~abI~  ous tests  now u n d e r  way• ' . . . .  ; :'~ 
~ , p .  ~ ;  v .  u P.  Co I~ib..BulL. Oct, 5 1 9 ~ 9  ' . r e a c t a n t  T h i s  s t u d y  i n v o l v e d  cons idera t ion  Of t h e  ' ~ : ( : > 0 3 %  The  M e  es te r s  were  fracti~)nated :and some of  2811. R~VrEN~,~S~, A. [Process  a n t i  l~aw:Mate r i a ] s  : - , 
T h i s  a r t i c l e  is  Composed of  3 ~ r t s  ' T h e  1st  ' a ~ t  equilibri~i When l ight  hydrocarbons  a r e  reac ted  w i ~  :' :"~::'~ ~ e  acids isolated n u r e  f r o m  the f r a c t i o n s  for  co fete Gasif icat ion of  c o a l  and  I t s  i m  o r t snee  . . . .  

d '~cusses : the  ~ .eory .of  f u i d  ca ta lyms a n d  rev iews  the ti~n~m~an~;CO~ a n d  a t t e m ~ e  ~ to pred ,c  t the  c o n d l , '  ~:;:~:-.:::: 2807 R E ~  E [ Indus t r i a l  Ut  l iza t ion  o f  BIethane ]" i n  Meeting F u r t h e r  Increased  Gas  Demands . ]  Gas-  
: ) , v r ~  o~ o~ner .mves~lgators .  Semiempi r i ca l  f0rmulas  :~<~ " = ~ ° ° " * ~  ~ preven~ u ueposition. Calculatio,:-:~|!.: '-, ,~ : ~ ' , ; ~ v v o : ~ , ~ g ~ , , , ~  m~e~n,, ~ , , r o  1_~tl nn ~ . : .  ' u. W a s s e r f a c h  voL84 '1941  ~73--477; Chem AlJs:: 
a r e  introduced for  m a k i n g  t h e  folI0w/n~rcaleulat ion~.  :: 0~ t h e  p rope r  prop0rtfon of  reactants  t o  be in t rodueo~  : ~','~ ~ , '  ~ ' ~ ' , ~ ~ ' - ~ ' ~ '  " ~ k - ~ '  ~ "  ~'~,: ~•a~ .~  ~oa~ ~ .~.~2.~ ' ' PP ~ -: . . . . .  ' .i 
( a )  The  l eng th  Of t i m e  the  ~Jarticles ar~ | , ,  r,~.,.~.,~-" i n t o t h e : f u r n a c e  for  the  product/o~ of the  d ~ ; , ~  -~-:';" " ~aem:-yen~a~o. ,  ~ ,  ~,~:p.: + ~ o ~ ; : v , e m .  ~ s . , - - ,  , ' ~ - :  v : , ' ,  . . . .  ~. ~,~-.-. - ,- : , : ,  , 
( b ~  the  los~ , ¢  ~ , - ~  ~ r :z ~ -~ - : - '  . . . . . . . . .  r~;  w a s  included F011ow~n~" H/;~ ~,), ~ . . . .  ~=u w u o  ~ :i-~::!~: eel 38~ l~v~, p ~1~3. . . . .  . . . .  Development Of p rocesses  for  the  Complete gas i f ica-  
- ,  . : . . . .  - -~g~; ~o) m e  m s t m e t i o n  be tween  " - ~ -r "~, -u~0ra~0ry-scale eXper- ~ ~ ~ " " : ' : " " " l"  " " • ~ r s hay  been  : :  ' a g g r e g a h v e  and o a r t i c u l a  u'd~_~Hn, ~n~ ~ , -  l m e n t a l  work  was  conducted  to d m~n~ ~:ha ~ ,  , ~ ' : ~  Apphcatlons d m e u s s e d  a r e :  Decompomtmn of  CH~ tmu of ignite  is  reviewed.  , n e w p  ore ses e , 
. _ t e  fl_l . . . . . . .  • ~ : , , ~  1,~- - , . . . .  ete~ . . . . . . . .  -ss  " ~ .  o - . - : . . . .  . . . .  

t m l  e.-~pansion of the  s o l i d  na r t i e l e  h~d ' :  ~:.Q *~ ~ : b f l i t y  0f  approaching  the  condit ions nredic ted  ~ - '  , . "  above 900 w i t h  ca ta lys t s  into I t :  a n d  lampblack a n d  developed f0r  t he  gas l f i cahon  o f  bz tumm0us  coal s by: , , i 
f icacy o f  f lu/dizat ion- ()D the  I0.~ ~,~-~, .~Jo :~e e~- t h e  : w o r k  Was expanded to pilot:ulnar Sca)o " ~ :  uany' |~!:~" 'utilization Of the  lampblack  for  m a k i n g  pr in te r ' s  i n k ,  " means  O f O:  and  s t eam,  1 us ing pulver ized  COal and  the  : i 

, c a s e  of  horizontal  o r  yet ' t i rol  ~ , ~  ~,~, ~ = ' ~  i n  , ae  ; cess fu l  resu l t  of w h i c h  a )}lout -is b o ; , ~ - ' ~ , ' : ~  sue=:: [ : ~ :  etc. ; decomposition o f  the  H=, f o r  e x a m p l e ,  f o r  syn= o the r ,  tl~e ThYssen-Gal0csy process, u s i n g  lump : c 0 a l .  " , ,  : 
s u spens i o n s .  The  2 d : p a r t  d e s c r ~  -~ ,~- -~- -~sperseu  :" : a t  B r u c e t o n  for  the  B u r e a t ~ 0 f  M/nes r ' T ] ; ~ n : ~ , u ~ e u :  : ~ thesizing ~H~ o r  l iquid :motor f u e l s ;  t r a n s f o r m a t i o n  : The h):tter pr0ce, ss,, described i" gasif ies  none:eking coals , : : 
t a l  m e t h o d  f o r : d i r e c t l y  Controllin~"e~:"~:~,e~,me^n~ : : : s e a t s  c u r v e s  arid f o r m u l a s ' t h a t  ha~-e been ~l)~e~ p r~  ~ : :  O f  OH, an d H=.O vapo r  a t  900° :wi th  N i  Catalyst t o CO:  i n  a shaf t  genera l0  r f rom,whmh:  the  s l a g  ts remo,(ed m . , "  : : 

) ~d i spersedca ta ly~ tsusDens i0Us  T b : , ° ~ ? ' ~ , . ~ " , ~ , ~ ' r , , ~  " to  faci l i ta te .  :the select ion of c0f id~t / , ,~ , , ,~"~, :~ '°Pe ~ -  |~,~: and H-.; t r ans fo rma t ion  of CO=:in gas  p r o d u c e r s : a e :  : molten f0rm. T h e  seeti0n of the  g e n e r a t o r  resembles . :  ' : :  
to new theoret ical  eo~cen t i on~h¢~ ' , ~ '~pa r~  ~s,~evo~e tL : m i x t u r e s  O f  I/ght: h y d r o c a r b o n s  ~;:,'~,': -~'~',)reac~ °n : : |"--~( cording to C=FG0==2  C O - 3 7  cal. use  o f  the  CO a n d  t h a t : o f  a b las t  f u r n a c e .  T-o avoid  h0 t  s p o t s  i u  t h e  • . -: • 

: , : :. ~ , ; , \ j : . - ~  ,~ :" " ~ - ~ : ~ ' *  Systems- : : : :  t o  p roduce  a SYnthes is  ~as havin~, '~, '~-~:~~. . /°r  | ~ :  ~I.- for- the  s y n t h e s i s ' o f  hYdrocarboUs 0r  Me0H~:P1:ep- : : :  combustion zone a port ion of t he  inJected 0=:i s m i x e d  : : :  , : 
: -,~- . . . . . .  ~-,~, ~ .  ~ee  ans~ 13T, : . ' :  . . . . . . .  ComPosit ions. :  L a b - . . - ~ ' ~ , ' : ^ - : ^  ? " : ' ; ~ = . ~ ' ~ n g e  o f , | ~  aratio~,ofamtxtare0fc=H,,C=H_~andtt.-b~treatmen(~ ,: in :a small  prec0mbust ion chamber  Wit h s o m e ' o f  th  e : : . . . .  : 

2803. R m s ~ o s a o : - - - :  : R e p o r t  o n  the Synbl-Svnthesi~.  ::" g i v e u  ' ,which d e m o 0 s ~ [ . a ~ * ~ ) , - * F ~ m e n [  at  ua ta  are ' : :  ~ ~of CH~ wi th  a Spark  d ischarge  : t ransformat ion  of t he  : process gas  o r : : o t h e r  suitable gas.  Decompos i t ion  of  : , :  
~ O ~ I : R e e l  13.4, Rep t . :283 ,  May  2 1 9 4 1  19 p p .  • - ~ '  p0s i t iohS pt~edicted~ b~,:~e?~cur~.~.~c-~°,n~ t e a s  an.~ c0m: : ~:~.~: 'mixthre a t  200°-250? a t  normal  p r e s s u r e  wi th  ~ i  cat-  " :  the  adaed Steam is :v t r tua t lv  complete a t ' t h e  h igh  tern:: . .  : ::: ,:: ] 

: :  ~ I n  th e e x a m i n a t i o n  of  Catalysts  f o r  the ' : r eac t io~ '  : p r o a c h e d i n  ac tua l ' p rac t i ce  • ~ilot:piant~c~°tse~Yiaal~" , . | ~ ' :  a lys t : ie t0  b e n z i n e . - :  % ::. : : : . , :  . ': , . . . .  : : - :  peratur.e employed. ,The resul t ing o x y ~ s  can be used : : : ] 

": :  t h e ' b e s t  i . e s a l f s . ~ t h e : : a ~ ,  , ~ ; , ^ ~ ^ ~  .~o~ o-~,*Y°~'~-~ e : dohi~het:ciallv fohSi£] , / :  :~ ~'-:~ Y ~ - [ n e  process  Is ' |'*,~,~-:" ~.r,,,~,,,h p ) i ~ ; , ~ .  ,-h! ~ ~;,~ ~ ~c)i~"nn la '~ 1~.~" o-in. - technicaIproblerao~f:methanization uSin~'a Nz c a t a l y s t " .  "- : - - : ~  ~i 
p r i m a r y  roduets con " 9-  - ' . . . . .  - , . . . . .  , - - ~ :  . . . .  . ' . :  is now elalmed to be solved , T h e  effieteney of t e . . . .  , - • : P  . . . .  t a m e d - o - 3 o ' ~  b y  we] ~ ,  R E  " . . . . .  ' ; , , "  rChem Ahs. v o l  ~ 0 , - 1 9 4 6 ,  p 1449., ~ -: , . , . . . . . .  a l c o h o l s  F e  Urecini~,~h),  ~"+- , -  - ' *.( gh t  of : I'ISTOETTER .T.: S e e  abs 3588 . . . . .  ) ~ '  . ,  ; " ~ - . . . .  . ~. . -  - -  Thy~sen-Galocsy ~enera to r '  including gas  and t a r ' x s  ' " . . . .  " 

- - ~ - -#=: . - -~ . ,  . . .  y r ~  w i r e  p r o m o t e r s  . . . . . . .  . .  • , ..... ;~ , ,  ' l ' ranslaElon ,oz ~L capgurea :  ~ e r mau ,  repor~ .o ]  m e  . , - . . . .  . . . . . .  . - ,  ,were  t r ied The  mos t  a e t i w  af  fho ~. ~ ~ ,°805- REMBASHEVSKII ~A. ~ f E ~ r c h i n ~  o~ ~ ) - , '  ' : |~!~ ' ~ ,,~ ; ~ ~ • . TT ~ r  , abou tP0% or  t a k m g  n t o a e c o u n t t h e e n e t ~ r e q m r e d  ' . : , : :, " ' . . - -  : . . . . . . . .  S U  w a s  ~ae ~'e-%-~.t :- : , G ~  ~ . ' ,, ' ,- , ' :  , , ~ ~- ~ , ~ , r y  . . . . .  ~:~). auove author,  o u ~ a l n ~  unde r ; ausp ices  o~ u ~ . , o r , :  . . . .  ~ .~  , : ,  - , .  : 
type, w!neh,  w~th a spec i f ic : t0 ta t  yield of  84 3 g m . ~ e r  ::' ' r- .~;S e¼!Xt~re,~.]>,~: :g rudY,Lea ingrad ;  X h i m :  Tekhn01. " Depar tment : :  2IetaF ca rbony l s  :P romote  r e a c t i o n  be : : : ' : :  : f o r  the O: used, ab0ut  3 o ~  r Costs g iven.  :,: : ,  : ; . 

: ;:;~.o m:: ,  g a v e  42~57c alc01~01 : b y  weigh~: i n : : t l i e  O x o , ! : :  ; : :~-~'~,  - '°-?'~,.l ,}, ,P;: , :288-3.12;: Khim; Refer.at.:  Zhur., : ~j~: tweew C.~l=h. o r  olefins c o  andCH=O;, aiColmls,: or o t h e r : -  28!2. R~x-u~ ~TaOUVf~g.-:::  [Subs t i t u t e  ,-Helot =Fuels,: : = .:~ 
. / 'racu~°,nm:'~ts° w°r t !~YPf.note ,ar~ t h e e a ~ a l y s t s F e - M r i :  : ' : '~ '~.~ '~"~' .2=" x ' ° 8 '  P.P:::3-4;.Che!n~ A b s ,  v0L.33 : :compounds c0r i ta i~ ing: lab i le  H:  CyC!0Pr0pen0nes: o r  : : :  *~.:StudY 0f  Hydr0gena t i0  n, p r o c e s s e s : F r o m : i n  e Ec0-  : ..... 

an~ ~ - e ~ .  =The a m o u n t  o f :p romote r ' : e l emen t  should ' :  ~ ° ~ '  P" ~V0  ~: - : : : ::::: ~ . ' = = : :: | ~ : : : :  :cycl0pr0pan0nes probabLY: f o r m  a s  i n t e r m e d i a t e s  by  : noinie Standpoint . ]  .:Feb~ 8,,!930, p~ 210.: ': : i : , ' :: " : ' 
n0~/excee~t t-3vo: fo r  the  bes t  results .  ExperimeritS : : : '  :- Ar t i f ic ia l ly  prepared  m i x t u r e s  of C 0 : , n e ]  ~ ~ , ~ : : "  i n t e r a c t i o n  between: 'C=H=',o~'oIefin and  CO. T h e s e "  "~ieidS per  ton 0~coa t  t r ea ted  a r e  g iven  for V a r i o u s : ,  : ' , - : i :  

: ,on, m e  m n u e n c e : 0 f  t e m p e r a t u r e  on t h e  course  of the : p a s s e d  through~a  : layer  O f ' t h e  ca tav l  t ~.'~" ~-'(,~,:,~ ' :  " |~:~i-  in termedia teS ' :hydrolyze  ' o r  alcoholyze : t o  t i m  cor=" :.- proces~e~ The  B e r m u s  process  y i e l d s I S 0  k ~ : o f  g a s o - :  ~ : '  : 
n h : • * . . . .  ' : - -  - : "  ~' : " , • . S . L * ) ~ .  ~ v ~ a h , v a  : ' : :  ~ . . . . .  : . . . .  " . . . . . .  . : : . : :  ~ ~ -  . . . . .  e )  ~ ~ . . . .  ~ .  : . . . . . .  * 

: s y  t esls..show_ed t h a t . a  m a x m m m  alcohol, yield only "; : f r o m  ~ ( N 0 = ) = ] : a t  200° "~-t0 o "~$0 ~r and  .~no  ~ , ,  : "  | : ~ ,  rest~ondmg acids or  :es ters . :  A c r y h c  es ters  or amides  : ' l i n ~  " 0 0 k -  of diesel  or impregna t in~  oil ,q0k ~ o £ f u e l . . ' : :  , - 
~ -  ca n::~e or)talced a t  lo~v: t e i n p e r a t u r e s  o00o-:o40 ~ a e ( 1  ::!' :CO , :H-=1: : :3  tl e re ~etiSJ C ( ) q - 3 ~ - - '  " ~H~.o~r~:~t,~ : : : : | ~ ' - :  are obtained fron~ c : H .  c o  ~ and  alcohol:0r ainine With : : : "  oi l  and  60~k" o~ lubr ica t in -  o i :  T ~  Pa t~r t :  BadiSche: : :  :':?!::: " ; : "  wi  . . . .  ; . . . .  , ........ , - , . ~ . . . .  . . . . .  ~ • , ...... • - .. =~CH~ __= . . . . . . . .  ; .~;., , . . . . . . .  - -, , . , . . . . . . . . .  . , .  g. • , ~) • , . : : , :, 

. ta. t0w;gascon~ersmris;40,%coatractibn. : T h e c h e m : :  " .~tls m a x t m u n / , a t  280o ~(92:8~'~; C H , : ' 8 ~  H'.~ ' m) ,a~: '~  ~ " | ;~ / -  ,Ni aed: 'Nih- :ca ta lys~-at  th0*. , : :S imflar!y ,  olefins w i t h  .,, :knilin::u S o d a , F a b r i k ; , 0 r  F i scher~Tropsch ,methods  ~ 
::, _~cal ~.m!ures0f the~.e:  c a t a l y S t p r i m a t T , p r o d u c t s  were :::! :m~d:X~.;:2 mixtures . :y ie id  and.alc01}bis g ive  almost  qhah t i t a f i ve  yields,of  Sat-:: '  )gtve-too=(}oo kg.:,0f ~[e0EI 200-600 :: : 
: ¢~e~etm, m,e~ : b y f r a c t t o n a  I dis,~illatioa.:,! T h e  alcohol':: , :  f r m n  thg  s i d e r e a c t i o n : 2 c o ~ c o . ~ c  No ad~Ya~n~ta,~ :-~':,:,: : , : | ~ '  : u ra tedca t .b0xy i i aac ides te r s :  ,a~oiefioS'yield:a aiixture;,  :., carbonsi and  recovery  Of t h e  ~ases. f rom:  coke manu : : : :  : , , : : :  ::: ::,.- 
: :c°n;cen~atmn,.s were: found: t0 . inet :ease  :With r iS ing  tern:;:: ; : ~e re :0b t a i : ned  f rom the:Substitut{o'n of=~,~ ~,,,- ~ " - ' ~ : : ' : : t  |~,~,~ 0 f  C;H~ 5 k~: o f  E t O H ; . 5 - 7  k g . , o f  : : :  :,. :, ::: : :  

:peratu.reL.c~n[mnonsly~p t 0 : a ' m a x i m u m  a t  100°~I80~ "The;DX0 sydthes is  o f  aldehydes ~ a l s 0 : i s : e k p i a i n e d  as .  ~ l e o H  T te ,F i sc l~e r :p roces s : a t  5 rd lna ry ' t empera tu re*  : : ' "  ' " ~ '  i 
: : : , ~ , - y ~ , w t m  .a concent ra t ion  o f . 3 0 c ~ a l e o h o l  th~n de~';: : ::andre.: :Tl ie  use 0f Fe~Zn and ;0f :  a sOe~|,~7),:~.~:,'~-~ hydthgenolysiS: rif: a cyc!0pr0Danone ,inter:::~ : : requires  a very largeplai i~:  :The appdra tus , f0 r  t h e p r o  --~ : ' : :  : ; '  :,,,] 

;~re~se~,)f~St ~ , l l e ( , c ; ' r~smg,~aga in  t0 '~ :max i inum: ,n t  . :  :F,e caCalys:~ gave  nn~a t i s fae to ry  res~d~s~;To~5~;~.~'t~e:.:: : : ~ ;  .,oicdiate.::: N i ( C 0 ) ~  (0.28: me L) ,adde d :dr0pwise t0: a = F "du~tioa!of:s~:ntiietic:MeOH,.although::less Cumbersom< : ;:: 
:/)e~a~t~r~, ! :..'y~r°x*ma~e*Y ~;u~:: : A t  s t i ! l~  highct~: -tern.' : ,  C U ::H.-.= ! : :  3 :binar~ g a s  !nHxt~re, :half 'of  'the ~as f r ee  : " - m ! x h l r e  bf EtOH::  (1,reel:):: ari~l Concen t ra ted  H e !  '(0.5 ; i s n o t  less cosily :: := , ! -  : : : :  ( :: ~ :~:: : ~ - : :  ::.: 
,:.;, ~ . ~-=~, ~]~-ua~y,no,ateohols  were  p r e s e n t  D u r i n g ' : .  : f r 0 m  H.,S (and ~from c O  Was nasse~ ~.¢ a ~ ° ' ~ a a  ~-;~ :: / m01) ' :~atarated With C :HL g ives  CH. :CHCO:Et  v i r t u :  0~o~' L.~::~ : :: : . : : -  

::::: ~uS[~ttation~0f the  p r i m a r y  product;  tlie ac ids  cb~ ta ine~  :,:: throfigli~a c0m;e~r~er, Fe~ d ~ d e  ~:itl{: the o x ; ~  ,~=: ", : ::! r : '  

-!: m~t,n,e P~r0~upt, esterify'c0rresponding:a~nouets: 0f a l . / '  : ) and :Or ,be t :meta l s  as: ca~talystS" ::The C O " ~ : ~ ! ~ r , ~  : : : .':: Cbrresi)oi iding:acrylateesters  a / e r eap tans :g ive  ac ry l i c , : ' :  , : :" ,  : RZ~-~0LDS, D:  A, . :'" ,~, ~: ~!:':: 
' C, oa0.~i:: :~y~deac~dification 0 f  the  P r oduc t s -be f0 r e  t h e  :wa te r  v a p o r  a c e 0 r d ' h g  to t ' 0 ~ F I ~ , ~ - / , ~ - , ~ " ~ L ~ - R ~  : :  ~ : :  ' : thi0 estgrs amines  give  aCryl ic :amides  a n d t ~ o - i r e s  ' ~~ 2'S13 R~e~D::T F E" : ,~D:W~'EL~R :R  > V '." Effect  Of : :  ~: :: ::": : ; :  
, : : n~s~! .m~:  s t a r  is; r e m 0 r i n ~  theo-~b;, ~ o ' ~ a s e T ~ r e !  m~-',xe~:':,:: :": i 

0ve t  : t!ve;: ::C0 carhoaoyl : b , t  n0t  Fe  carb0nyl,  may:,~eplace :: ='~ : : : ~ r 0 ~  Chem, ;;  ,:i: 
: [ n ~ H ~ ; r = ~ s k t o .  a 0 , .PrOt .mct  s :obtained;  by t h e " 2  ,: : : : ! ) inary p e a t - g a s e s g a v e  :h pr0di]ct:,~vith a : 4 5 0 0  kcal =:- : - . N i ( c 0 ) i .  i n : t h i s  : react ion.  :NiCl= : s o l u t i o n - r e s u l t i n g : : , : : : S o e .  v o h : 9 7 - : : ,  :., 

,~=--;---: .  :o.~ , e a ~ m g ; c n e  mgh-me l t i ng  paraff ins  . h e a t  capacityiand:a'n-8043%yieFl,,4.ual ~ otis re ri'=" • ; : f ron[ thepr0Cess  is reclaitned by a d d i n g N H ~ i n s l i g h C  ' , - : ' i 9 1 t ' p : 6 4 1  ~ " ' :  : . . . . . . .  "': ' '  . . . . .  : : ' ,  
: : - - t ~ . m 0 r e  m air;:v~rnishli l iecoatin~S'of  ~00d obtained ~rorn ~b~ ~' ~ : ; , ,  -~,,g~ ~ , ;  ,:(~x~ess o v e r ' t h e  r e ( l u i r e m e h t t o  : f o m a ' ~ i c i :  h e x a m i n e  .-" ? : . . . .  ~ : '  - : - ~  " : : : ,:~= : : :  : : :  • : h a v e  been abfn)n,,~. -::=-- ~ ' ~ , ~ -  - ,  ---=~-. : :  : ~ .  ~":~, :~.,~> . :  ~-~ - ~  ~ l ~ , r = s  .~n~ : : :  : . . . . .  =V . . .  . ' : . ,~-~, - - ^ o : ~  . .~,- '~,,  : "  . .  ~ ~:,. ~ I n : a n  electrm , furnace:cons t ruc ted  s0, tha t  a : , D ~ e n  : :  =: : :: - . . . .  , . . . . . . .  . . . . . .  ~ . . . . .  ' ' .  . . . . . . .  . ~ n e - 1 " D : m l x ~ u r e  reac~" - " = ~ ' . . . . . . .  ; ~ =  . . . . .  ' - . . . .  " ~. ,- • . . . .  ~= a o a ~  ~ ' J : ' .... " = ' ' ' "% r : ~ "t: " :" '~ ~ ' . . . . . . . .  !0n ,was .faster)  o, nd . ' l t  too k " :  : x - - H ~ ,  =. , ' : : : Y .  ' temperature  eoukl be mainta ined,  wi thou t  serious fill(.. 
' : ~ ° , ~ a ' ~ T x ' ~ G e ~ = . 0 L =  [ Inc reas ing :  the  Ett iclenev Of : _p_t_~\ce~;,a~.::a lowe.r_:[emPerature. :The? bes t :  catalyst,, : : :;::'~:=:Y~- : ' , : : : 5 : ' -  : ! , /  : :  : ; ~ , ,  : / ' ,  • tuat ioas,  f0t~:'se~,eral weel~s; and  w i t h : a  :N-. J~b~ 

/.~ was  Ni~-:.4:l=O~ :(stabl% ~0:c0ntact: Contain n a t i o n ) .  :P r e : : i  :: ; ,  REscom~;x A R S e e a b s  3082 ~:: '2~0 : :  . . . . . . .  ' : : x  ! ' '  .~, ,r  ~ ;  F i :  h::t : o  : : : ' : :  al.0:and:the i, eaet i0n h ,  be to P re ' en t /d i f f t i s ioa  of ,O=, 
: p a r e d  Water"  g a s  was pas sed :  thr0ugh the  c a t a l y s t  at::..:: ': . 9:: RESEAROHCOU.'CIt~0~ ~ ~.~sar~ ' :  ' s  c e ' -Tr psch-,: : ~ pt~i;eco= Was c i rcula ted  eve r  pi~re:w0od:cbarc0al Unt i] 
2 5 0 ° - = 2 8 0 ? , w i t h  art : increasing:velocity, ,  un t i i  t h e ' h e a t  : ,  ~ ~::::Synth~sis Of :Liquid  Fuels,,,: Annua l  Rept : :45,  1944: :~, t h e : p r e s s u r e : b e c a m e  :C0nstsnt~: The  values  obtained 
:capacityofthefinalproductwhsbeio~4;OOOkcal:/=m.:;:, ~: : ' :  i n  19~-4 a::project,.~va's ' l ) egu i i : eonce rhed lwi th  t h e  , ,  :for: the:equi[ ibr ium.:are: :aS follows:: A~ 850% 
T h e  r eac t i on  yield-~inCreased:with : t  ~ e v e l o c i t v  and ~ : impr0veme~t  a n d :  development: 0 f  :eatalystS~ E q u i p : - : : ! :  6 23% C0:  and 93:77% C 0 ; 9 0 0  ° 2.22,  97~78 950%:1:32~ : : :  , : :  ~ ,  

- d e c r e a s e d  wi th  t h e - i n 0 r e a s e ' 0 f :  tbe 'hea( ; icapac ' i ty  0f '::, :: !~.,:ment Was designed,.e~ected; a n d ' : t e s t e d t 0  provide for:  ,; .q8 08 ;:1.000% , 0.59, ::90.=~1 .'1,0507~ 0.37~ 9963; 1,100~, ~ : : , : : : :  :~ :,i 
to~ ~ flnr'~l pr0duet, ' :  ' ~ t e m p e r a t U r e  Increase',. in  the  250 ° -  , .  ~' . : :water go§ p roduc t ion  and a ba t t e ry  bf  6 ca ta lys t  tes t - :  ~:: ~0:i5:9035; t;200% 026,  09,94i: By  m e a n s  Of the  e q u a - :  :: ::: ,~" i ,  

, g ' o n ,  fo r  the s a m e : : h c a t  capaci ty  of  t h e  final:Y-!:, i-: eta:-,. A s t a r t  bad  been 'n  ~(le;on Cahdys~:prepara t ion , :  ' :  t ion (19,500/T),+log, 0,= lOgo0~=/c ( f rom:Leoha te t i e r ' s  : <: : i 
p r 0 d u c t : c a u s e d  a d e c r e a s e : o f t h e  yield and  an  i n c r e a s e : : :  ! ' a r id : i t  Was e x p e c t S d  tliat: ~dl e q u i p m e n t ;  tes t ing  a n d : :  equat ion  for the-equi l ibr ium in ga seous : sy s t ems ) ,  t h e '  , - , : : :"  : :  ~! 
~,°f:the~,,#,,~;~,.vel°city;̂ , , ,_,: I t  :was:(~alculated tha t  a :1 o o o o ( _  _ . . . .  . ~ control meth'ods ). o~erat ing technique,  and  ]~rocedUres : :.:. f0lk!wing values  fo r / c , : a t  the:above ser ies  of tempera= ' :: , 

": YOL, 24 1952 ;ipp. 1 -2"  Chem?i,Ab:s~,[~oL~"4~Ul~9~;" p a r e d  wa te r "  
250°-2807,  Wi p. 3681:  , ' ~. ~ : , : :  

sis:are prs~ared',b~ :dePo~it~ ~Swder~a aC- . :  
d y e  catalYtic m a t e r i a l s : o n  eatal:~st car~'ier' by  means  i - d (  
: o f  hydra ted :  the  f inal"  b o n d s ; : : : P r e p a r a t i o n  Of a n  Fe=O~ Cata lys t  :- 

a ::: is descr ibed-In detaU a n d  d a t a  a r e p r e s e :  ted f0r  6 ex:, > :280 o r e g i n a r e  
a m p l e s  : a s  fo l lows:  Ch l0 r ina t ioa  ~f  C H , :  and:  C ~  : i -  pr0dUcteau.~ed 

;, C=H4~HGI-~C:H=.Ci C.~H-~-HCI-~C:H~C1;. a C . I : I ~ 3 H .  ~ - : " 
"~CI~COCH3+2H_-~=CO: a n d h y d r o ~ e n a t i o n  of  ~ n  T r .... : i00000 m-~]_, ~ 
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20~,0, and 20.6~ At 850?, the  speed  o f  reduction o f  metallice,,,S,~soo,-,aw~,~o~,e~o,~o, :l:  
"* I" ~ by t r e a t m e n t  of  a Czech l ignite.  A Lurgi::pro-. . . . .  ~ oy  u was  found  to be 1.16 t i m e s  t h a t  o f  the  reverse  sorbod H,, wh ich  t s  adsorbed - ~uvu~.  appreciable : i ~ c e r  dea l ing  w i t h  8-20 m m .  

c n a n g e s  m H,  reten.: .. I ' 0 0 o  ~., of gas/hr., produced 
o~f in the, :,~ tar/, 

pnoto- , l ~ ,  0.19 
: l e l e c t r i c  
l ~ r e e  

r e a c t i o m  (See  abs.  13~, 3!9 , 698, a n d  3088.) i 

2814. ~ Ef fec t  o f  T e m p e r a t u r e  a n d  Pressure  on 
the  Equ i l i b r ium:  2 C O - - C O : k C .  J o u r  Chem. Soe., 
voL 99, 1911, pp. 1140-1153; Chem.  Abs. ,  voL 5, 1911, 
p. 3644. 

Authors  h a v e  previous ly  i nves t i ga t ed  t h i s  equil ibrium 
a t  a tmospher ic  p r e s su re  (abs. 2813).  F u r t h e r  mess -  
u rements  h a v e  now been m a d e  a t  0.5-3 arm.,  in order  
t o  prove whe ther  the  expression (N' - -N)  ~n P In Le  
Chate l ier ' s  g e n e r a l  equat ion fo r  mob i l e  equil ibrium 
sat isf ies  exper iment  in  this  p a r t i c u l a r  case.  The  re-  
act ion vessel o f  quar tz  g lass  was  h e a t e d  in  a n  electric 
res is tance  f u r n a c e  wound wi th  P t  wi re .  Tempera-  
t u f t s  ranged f r o m  800°-1,100o and- w e r e  measured  by  
m e a n s  of  a P t - P t R h  thermocouple p laced  outside the  
q?)a2~ .vessel; T h e  e q u a t i o n  (38,055+2.0.° 2'--00031 

=~ ~ ~ m ~ ' - t ' ~  (G~ /SS)=~  was :found to sat isfy the  
d a t a  obtained. I n  th i s  equation T i s  absolute  tem- 
pera ture ,  P the  p r e s su re  in a tmosphere ,  Ct and ~ the  
f rac t iona l  concent ra tes  of: CO and- CO=, respectively, 
and  k a constant.  Equi l ibr ium w a s  r eached  rapidly a t  
the  h igher  t empera tu res ,  bu t  a t  800 ° i t  w a s  a t ta ined 
only a f t e r  hea t ing  f o r  more  than 70 hr .  

RHEIX~EI~t~Z, W. See abs. 1610. 

energy of  a e t i v a t i o m  F u r t h e r  dea l ing  w i t h  8-20 m m .  l ign i t e  and r a t e  ab 3 ,000-  
t i0n wi th  t e m p e r a t u r e  a re  due to so lu t ion  of 700 m 2  of gas  and  80~kg.: 
metal ,  or  a c t i v a t e d  diffusion: T h e  me thods  t a r / m e t r i c  ton of  l igni te  a n d  requi res /n~  ~ of  g a s :  

,0.19 m 2  a t  22 a tm.  ; s t eam,  1.25 kg. a t  o.5 a t m . ;  electric threshelds ,  o r  better,  t h e  change  in c o n t a c t  energy ,  0.16 kw.-hr . ;  and. w a t e r  0.06 m2  
potent ia l  caused  by the  presence of  a monbiayer  Were Lu rg i  p roducers  a t  the  Sta l in  works  n e a r  M~st  
used by R i d e a l  to s tudy  the  chemisorbed  layer. The we been in se rv ice  since 1945 a n d  appear  t o  h a v e  
or tho-para  H= conversion a t  a me ta t i l c  sur face- i s  due difficulty In operat ion.  A m a p  shows t h e  de- to in terac t ion  between a chemisorbed  and  . . . . .  : ~ v e n  no 

• ~ ~ -au uer ~ elopment t he  Czech gas  indus t ry .  }Vaals adsorbed spemes and, thus,  can  be s e d -  I l ~  of  
indicator  f o r  chemisorbed H a t o m s  T h t : i s  an s a n  ~ l l ' ~ 3 . - - -  [ M a n u f a c t u r e  of  Synthet ic  L iqu id  
in  exp la in ing  t h e  mechan ism of  C e r ~ i n  hydrogen- , ,  a 'u  l l ~  Fuels.] P a l t v a  a voda,  vol. 27, M a y  20, 1947, p. 74;  

p. ~aaetlons. T h e  theory  of  i n t e r m e d i a t e  c o m ~ t ~ ,  '~ ~:Fuel  Abs., v0L 2, 41;  Chem. Abe., vol. 
tmn best exp la ins  such hydroca rbon  eatalysis  " ,1948 p. 5199. 

• . ~ . r ~  !...:~ .!~ u hor  i n t e r e s t  for  t he  manufac -  actions as  the  exchange  of  H a n d  D in  ~:EI~ and ~ ~ . ~ h e  a t s t r e s ses  the  
and  the  m~grat ion of  the  double bond in  h igher  olefins I : ' ~ r e  of a r t i f ic ia l  motor  fuel  even  in those count r ies  
under  condi t ions when exebange occurs .  Although " }Ii':~at possess their own n a p h t h a  sources. Two basic  the  mechan i sm by which H,  is  a d d e d  across  a ° " ; " '~- ~ " ' " bond n~ ~h~ o"  . . . . . . . . . .  " . d o u b l e /  l ~ a n u f a c t u r m g  methods ,  ~ i scher -Tropsch  and  B e r g m s ,  
evi~lence-~av==: ,~e  o.~ ~ s  a s  y e t  uncer ta in ,  present . l '~~nd a schemat i c  m a n u f a c t u r i n g  method a t  the  S ta l in  

~*~ ~ue vxew ~na~ car.alytle hydrogenation : l ' ~ o r  -ks a re  descr ibed  
proceeds th rough  the  addi t ion in  1 s tep of an undis- l ~ "  'g' RIEDLEU, G. See abs. 3578. : 
sociated molecule  of  H-.. Organometa l l i c  intermediate  
compounds expla in  also the  ca t a ly t i c  cyelization re- ~ i  I Rm~r~, N. ~ee abs. 1284. 
act ions of hep tane ,  octane, and  the  ~scher -Tropsch  ~ ,:~ • R~zs, H . . E .  See  abs. 1625a. 
synthesis .  T h e  m a i n  react ions o c e u r r i n g  in  the la t te r -  R~zsz, C. H:  s e e  abs. 1957, i958, 1959. " 

IR'TERA.TuRE ABSTRACTS ": . 37"1  : 
ea t ing  Oil  in  Sweden.] Tek .  Tid¼ vol. 66, UppL 
A---C, Kemi ,  1936, pp. 89-93;  Chem.  Abs., vo L 31,1937, - : 
p. 3665~ 
F ischer -syn thes i s  process, in  cont ras t  with. th~ 

Bergs t r~m a n d  the  Berg ins  processes,  offers the  only  
possibil i ty f o r  the product ion of  l iquid hydrocarbons 
in Sweden,  f o r  which only wood, peat ,  or charcoal  i s  
avai lable  a s  the  r a w  mater ia l .  

RITCHIE, A . W .  ~e~ abs. 179, 180. 
2829. RIT]~[A~, E . L .  Carbohydra tes  and  Related Con- 

s t i tuen t s  o f  P l a n t  T i s sues  as  a Supplement  to Coal  
and Pe t ro leum.  T r a n s .  Wor ld  Power  Conf., F u e l  
Conf., Sec. A-6, Paper  8, 1947, 7 pp. ; Chem. Abs.," 
voL 42, 1948, p. 736. 
Bes t  m e t h o d  of conver t ing carbohydra tes  and  re-  

lated cons t i tuen ts  of p lan t  t i s sues  to fuel  appears  to  
be the f e r m e n t a t i o n  of a suspension conta ining dis- 
solved carbohydra tes .  I t  is probable t h a t  3 m3  or  
more p u r e  CH,, mixed wi th  CO.. in rat io  of about  
7 C t ~  : 3 CO-., can be produced per  24 hr; per  m ?  o f  
t ank  vol. T h e  gas  m ix tu r e  is  ve ry  suitable for  t he  
~ iseher-Tropseh  synthesis .  

I~TTZa~ H.  ~ee abs. 1206. 
2850. BIVETT, D. 0 i l  Product ion  F r o m  Coal F r o m  an  

! 

are dUeetO   e e y,  i:c:t   2 Anstraliao  ie oiot. Petrol. Times, vol. 33, 1937, 
• " . . . .  : " : ,  " " " : . . . .  E n ~ n e e r i n g ,  vol. 144, 1937, pp. 7 4 8 -  . Rz bs 1489 _ V . I .  Ca ta lys t s  fo r  t~drocarbon :S~m-  

. , ,~ ;ea  tha~a~ho ~ Rmsz,  LISTER,. F . ,  SMITEr, L. G . ,  &N. 
~nof l a r g e  quant i t ies  o f  OH,  Y " sen ' C . H . ,  pp. 629--633 ; 2815 Rlez  F O .4.ttemp~s to P r e p a r e  the  Methylene g . • I:~2824. Ko.~mszwsKY, 2~ 749; I r o n  and  Coal T r a d e s  Rev.,  voL 136, 1938, pp. 

Radica l  by the  T h e r m a l  Decompos i t ion  of  Hydrocar-  ~ .  ce abs. 643 808 1407 1 ~l)~" thesis. Ind .  Eng.  Chem., voL 40, 1948, pp. 7 1 8 - 7 . .  ; 653-654 ; Brennstoff-u.  Wii rmewir t . ;  vo l .  20, 1938, 
: boas. Jour.  Am.  Chem. See., voL 61 1939 n 213. : . . . . . .  _ L~ . - '  ' ' 5!9 '  !520'3510. 'I,.~: Chem Abs Vol 42 1948 p 4325;  , =pp 87-9 o Bri t i~.hOhem Abs 1938 B p  129 

t-neat. Ads. vol. 33 1 9 3 9 p  1663 . ' , ~ .  - , ~ o ; ~ u .  AIDEAL,]~;IX.,.A.~D'L'mApNELZ,'B ~ I . W .  [Adsor'e- : '~: ' ' " " " - '  ~ " " ' ' " " " : :: 
" R e s u l t s  indica te  t h a t  ~ ;va l ' - : *  " "  . . . .  : ~ -  t ion of H y d r o g e n  by Tungsten. .  a n d  the  Meehanis~ " l~: ,  Hydroca rbon  synthes is  ca t a ly s t s  are  r e g a r d e d  as  : Economic possibi l i t ies  of establishing,  in Aus t ra l i a ,  . 

I~icomplex-act ion cat  alysts ,  . . . . .  . . , = ~  ~ rao tea t s  are m e ,  or v a r a - H y d r o g e n C o h v e r s i o n  atf-Eungsten Surfaces ] - Combining hydrogena t ion  and  .plants for  p roducing  gasol ine  f r o m  coal by d i r ec t  hy :  " : 
P r i m a r y p r o a u c t s  o f  organic  d issocia t ions  and even tn . . . .  Your ~ chim n b v s  vol 47 1 - 2 . " t he  f e w  cases s u c h  as  CHiN and  C H  • ~,A ¢ ,  . ~ , ~ho  ' ~ - ,  " ; ,"-XZ2 " , .  2 9~0, p p .  1-6--138, Chem. I ~ ; .  Al th0ugh  Complicated 5y  carrie~: and:: - d r o g e f i a t i o n  o r  by the  F i scher  process  have  been l a v e s :  -T ' " : : :  " : :  

the  above w a s  subs t an t i a t ed  by p r e p a :  ~ t g t ied :by a Go~:ernment commit tee  The scheme Was : .: : 
" "  C ~  s ~he p~im~l.y F : ! d u c t  :,.t p a s s e s  , e a d i ! y  !at0 the . : .  The  adsorptio,~o~ H= v:as:mt et~ the t e m p e r - :  Of 2-component  ca ta lys t s  conta ining Co, .Ni ,  O r - :  received 'unfavorably . :  : : : . . . .  
: ~ ; ~ ! % ~ : : S  T . . . .  : , , - ,  ~ . . . . .  ~- - . . . . .  a t tu ' e : range-=1~; ,o  t o 0 O a n d :  a n ~ e l  ~ v  . . . . . .  the" ! lydrogenat ing.  ac t ion ;  T h O : - , - : " n z - - : - ,  , x n  DmvL,'.x~- W V,:' ~.. ~Mothun0i : .  : . : ' .  

. . . . .  C o m ~ - ~ : : , .  ^~:~" , " : '  "'=~ ~ , ~ z s ,  ~ .  ~ : H e i r s  of to :10-" ~ m on a fihu 6 f : w  ]o~tt o "u~:~- '  ' S ~.; - . %  . - r p • ' Y _ " :_  Y,. : :: : i t  0 p p a u "  F I A T  Rept .  SSS 1946 1 4 p p '  PB 47,864; .... • : . . . . .  s . . . . . . .  ~ e  ,zene .~01uene, A l iphu t i c  Aleehols, a toms f r 0 m  a w i r  ' ,a~s¢~r;;io; . °~a°n~Scl~° '~njr i~ '~et~°n c°~iPt°ln':r~tSai;C'tTcha?ai: : ; : : '  
' Cyci0hexanoll a n d  Other  Carbou C o m p o u n d s  J o u r  c b a n ~ e d  ve ry  u i u  ~ormadon  occur r ing  -when m e  m e m ~  • T0~I  ReelO40 ' ' : - • 

x' ca ta lys t  was  7 5 %  by w e i g h t . - N i :  . : . " "  . . . . .  . : 
: . . . .  P resen t s  lnformat ton on process  and eqmpmen t  de- - ' 

polymerization, 
,, promoter effects, 

: :>s ea ured0 e tbetemper. 
~?, coy,~ ann p re s su r  ~ runge 1.SX101, ' , ~ : o r z n 0  as  p0 lyn  
ulnl o£~,v xormea b y  evaporat ion of W 1}~ Si0~. and C o - - A 1 - .  

adsorption = optimontliquid 
Am. Chem S~)C :v0l 4-~ 19o0 1~99- - " " 7' e p e r a t u r e  and 'p re s su re  i~'contenC of t f e  • . " • - ,  - PP, " 161~ increas ing  only 9% at  0 ° for  10 ~ r " " ' ;~ 

: H e a t  of  coa, bnst ion of  M e 0 ~ ' i n  18° c,1 per 'ore  was  and o,:h 14% or; dto~)pmo the tern ) e ra tu re  ~r ^ - ! excessive am0nn t s  of gaseons  hydro- . . _ : - ~ . ,) ~ .  . ' .  - . , . . . . . .  p e s s m e  increase ~ca ta iys t s  f o r m e d ' ~  . . . . . . .  . .  . ' . - - . - . - .  • si,m~ o f  the  M e 0 H  s) 'nthesis  p lan t  a t  Ol))auI a n d  r e -  : " 
:Cound to be o 26 ~. o - : I • om o ~o - . ca rbo ls  ou t  ~'e ea ra l~sm ~ e r e  reLatl'~et5 m a c ~ t ~  in . . . .  , . . . .  
~ . .  . ,3:. . . . .  : . . . . . .  . - - 1 ~  ac 1 0 - r a m  I f  t h e  surf . tee  a r e a  Of the fi}m l : ~  f~a,h¢:~,~,o , e o l o ,  o~oh ,,..- , , o  . . . . .  V ews the l ' l tes t  developments  achieved by I G F a r -  ' • - 

: ~0~7~ R!CHAaDSON, R.  ]~., .AND OT~ERS SvnthoH~ . IS judged  f r o m  t im ehemlsorp t ion  Of O- the  measure;  : ' I ' ~ "  . . . beaindust r ie  A.-G. in the  a r t  of MeOH synthems. : T h e  : 
=~muls i fYing Agents  We t t i ng .Agen t s  Deter~n-ts-an,~ men t represents  coverages :  in : t he  ra~l~e 80%-90% l ~ i  RIO,~.~mXTI, R~ ~ee abs .  2395, 2396i 2397. ; .  : .7: equipment  is described, and  opera~ing d a t a  a re  p r e -  : . : : :  

: " - ~oap Subst i tu tes  P B  6 634 1945 38 n u  0 . . . . .  Tim bea ts  of adsorp t ion  calcu a t e d  b~: ~ the  Clansins • l ~  ~825 RIKL~S B [Liqu d and  Solid Hydrocarbons  : ' se fled in S o m e  detail  I n  genera l  the '  process i s  " : . 
' ..Trade m i m e s  cnemica t  c o m n o s i t i o n ' :  " . . . . .  , , a  . . , . , , ~ - :  Clapevro~ i eqt ,ations .are 14 .  11. "l. 3 a n d  _o keal- per : l~ From N a t u r a l  G a s - - t i m ' F i s e h e r - T r o p s c h  Process  in . im i l a r  t o  t h a t  used in the  Uni ted  S ta tes . '  A n a l y s i s  : 
:: t u r i n g  process f o r  the  ro " , ~ . . . . . . . . .  an- nmie a t  coverages  of  70.75, S0:&SandO05~c resneetivalv 1;ii Argent ina . :  Bol. inst• sudamer ;  .petrol. " (Monte:  .:: of the feed g a s  a t  t he  ent rance  t 0 t h e  converter  is a s  '" . :  . : :  ; 
: indust~ie~ A~-G-. _Amon p~, ,..=~du~Sv,ouuc~sma(~ bYmeutmnedI. 9" Farben'are. Tbe.I v~is'o'data fit a Freundliel~. i~otherm~ . ~o"~u"~'o~=,. , , _ _ . o  =._. : video), voL 2; 1947, pp. 543--~93 Br i t i sh  Abs.,,1949 : fo l lows:  CO 18.4: H=, 67.2; CO.-. 0•7;  CH,, 0.6; a n d - .  . : : : :  . 

: I ~ e p o n s  anti Igepa l s  a lky l - a rv l - s  I nnne,~ , , . .  f the t.lat a lead.- t 0. t h e  conclns!on t h a t  t h e  B I p, 37. : " : ' . " : iner t s  13 .1%.  The  m a x i n m m  opera t ing  t empera tu re  - : 
. . . .  g en t s  . made, f r 0 m  "~iscner-.tropsell'- . ,  _ u £Ooils . . . . . .  and-tYPe Mersoldeter' c.nmm° ~servedh . . . .  fall.~_...~.,m tie,it . . . .  of  :,adsor,_ p.tion: u;'~th coverage : Review wi t i t  $3 ref~ " ' . : s : . : : '  : ill the ca t a lys t  bed- s 360°-390 ° the Usual operat ing.  " • : 

emuls i f i e r s .  , - , . . . .  ,~ut ,u t=~ ~uz uu t i le  oas i s  o1: s imple  electro- • 5 • • t ' , - • " " - . ' freslt feed a re  required per  tOll of crude MeOtt  pro- • : ~826: ~ " . . . . .  * f "  • ~ ^ -  -" " " : ~. ; ' : .  p r e s s u r e , ' 2 5 0 - 2 6 0  a im.  Approximate ly  3,000 m.~ of - : : : :  
- : : M~ILEY i ' i  ~ IC l l l l tman)  t~nemxeats~ ' romcoaL s ta t i c  dipele-dipote r e p u l s i o n s .  :The d;i ta a r e  ~:onsistent { 
- RIC~.~RDV, F.  "~ee abs. 1299:: " : i : w i th  the ra te  0f  in terconrers iou  'of  0rtho-para ]~-  

i !  

: in the North of England. Coal-Processing Indus- ' duced;flm circulation rate approximately I00,000 m ~ 
RlCaVZR, H .  ,.~ce abs. i832; 1833. : observed by Eley  and  a i d e a l  labs.  808) i f  it" is assumed 6 t r ies  Repor t .  Chem; Age; v o L  53, 1945, pp. ~65-568. - per ln'.. W i t h  the neu: type of conver te r  described t h e  i - , : :  

" R~c~zza, ~ I . :  See abs; 3089. . • . . t h a t  this r eac t ion : i s  the  resul t  o f : a l t e r n  ~te cliemisorp- Objectives to be considered a r e  the  development  o f  conversion per  pass  is 12-10% of the  CO fed, the  yield .-. 
t iou a n d  e v a p o r a t i o m o f  H- tool. : f rom a surfaee  that : the ta r  d i s t i l l a t ion  indus t ry  and  the ex t rac t ion  of  ' ;  o f : 2 i eOH on the  basis  of t he  CO fed being approx-  

2818. R m e . ~  : E.  K .  No te  On a S imp le  Molecule ~s so extensively  covered with" H~ a s  to h a v e  a low heat  ~H~ f r o m  coke-oven gas.  : T h e  s t a t emen t  i s  m a d e  t h a t  : iniately 72% and  on the  H= 62%. The  ca ta lys t  fo r  ; ' ~  
. Mechan ism f o r  Heterogeneous  C a t a l y t i c  Reaction . o f  desorption bf  H-. tool • " : :  ; . . ~ t h e  Nor theas t  p rov ides  one of  t h e  most  s u i t a b l e : a r e a s :  MeOH syn thes i s  has  the fo l lowinge0mpos i t iou :  26-30  • : : . : ~ /  
" Proc.  C a m b r i d g e  Phi l :  Sot.,  vol. 35,1939, pp.  130-132. 2821! RZZD~n. H .  G.  [S ta tus  0f  s~}ent i f ic  Knowledge  i l~ in the coun t ry  fo r  large-scale  t r i a l s  of the F ischer -  .Cr:0:,  59:-64 ZnO 1-1.5- graphi te ,  arid 9-10% t ~ - O .  " ;. 

T h a :  Proposed. mec lmnism involves  -o assumneinn~..~, . . . . . .  • ' t ~  and  Technical  D e v e l o p m e n t  in t he  F ie ld  o f  T a r  l ' ~  Tropselt process.  The  County of  Durham,  w i t h  i t s  : : . T h e  method Of prepara t ion  and  reduction 48 described. : : .:: 
t Surface catalyt ic:  react ions t a k e  91ace  between Proeessiug~ E x t r a c t i o u  and Synthesis ;]~ Bergbau-u. l ~ .  large c0ke;producing-uni ts  and  potential  r e se rvo i r s  o f -  I t s  n o r m a l  l i fe  is 6-12 months•  The  following u t i l i t i es  : := : : ~. : 

ehemisorbed radical :  0r- a tom a n d  a molecule  derived : E u e r g i e w i r t s c h ,  v o l  2 1949 Pp ')43-'>50 chem : : l ~  surplus gas ,  is eminent ly  well-placed f o r  th is  research" - are  required pet: ton of c r u d e  ZleOH : Electr ic i ty  25:  :7 : : :{ 
' " ' - ~ ' " 1-~ work, and t h e  p r o d u c t s . m a d e  by t h e  Fiseher-Tr0psch i: kw . -h r . , s t e am 0.3 ton, cooling waver  130 m?, and ' l abo r  .. : :: : f rom the g a s  p h a s e ;  ( 2 )  tha t  in t h e  in te rac t ion  be- " Zentralb. ,  1950, I I ,  p. 1765. : : ~ . . :  : : 

~veen  the  2 species  the  covalent  b o n d  between the . Subjects  d iscussed a r e :  P rePa ra t ion  O~ iow-fempera-.  I ~ : p r ° c e s s  m a y b e  l inked .With those  f rom t h e  C=H'~: ek :  : 1.54 man-hours .  ' . . . .  " : " - : 
chemisorbed cons t i tuen t  and  s u b s t r a t e  e i the r  ~ i s n o t  tu re  tars,  the i r  p r o c e s s i n g  ex t rac t ion  a m l  h y d r o g e n a :  b ; I k e  ; ~ ; : ; ~ : t ; t : f  ~;t;l.~eh° ,.o ~ traction p l a n .  . . . . . .  ..... : :  .... 2832 Roe~.nTS E C: Precementi t ic Carbides in  Tern- } : • . . o : .  , • , . 

n or  m e n d e r  W a a ! s  bond. rich, and t h d  Fisc l ,e r -Tropsch  process  . . . .  ' l ~  2827. . Carbides;  ~ i t r i a e s ,  and  Carb0ni~rides" perend: Mar!ensi te .  flour. Meta ls , .  voL lSS, 1950, : .  : - '  : :~:. 
. i ~ : ' - -~ ' - :~ : .  . . . . . . . . . .  y t i e  Hydrogena t ion  2822 RZZDn R r , ~ L  . .  ? - . ;  : _ . '  i ~ :  Of I ron Q u a r t  R e v s  ( L o n d o n ) ,  vol 3/ 1949,: 'pp T r a  s p 1210 ' • • . ' ' . : ' : .  
• ~-~m una inn., l~J-~ pp 335-338 Chem . • • , • t~u~ ~eve,opmencs in uzecnoslo- 'z.', -.)" ~ " 7= : " ~ ~e :~ .~R~ . . . . . . . .  ' " " , , Abs., ~ o l .  vak ia . ]  R e v  ~.~- ~,-- ~ ~ ~,r ~ . . . . . . . .  . I ~  160--1 2; Chem.  Abs., voL 43, 1949, p. ~361. - .  . T h e  3d s t age  of t emper ing  quenched steel  ts the  . . . .  

. ":~* ~ . ~ '  " :-" . . . .  . . . . . .  ' : and  Gas," vol; '9 1 , ~ p - . ' 3 5 0  ~" " . . . .  "." " ~ I ~ '  Review With 64 re fs  ": : :" ~ :: '" development of cementi te  f r o m  an  in termedia te  which  . : ~ '  
~.n aouross~ on :the: development  a n d  ex t ens ion ' o  ,~ " c.. ._:._: . ' . . '.. " . .  ~ ' ;  : . . : . .' l ' ~ .  • . " ' " . . . .  ::'. ; -" makes  i t s  appearance  in the  1st  Stage. T h i s  is not  a /  : . . . .  ~ :,: 

~abatxer~s" ifl_eas_ b y  :R idea l~ove r  t h e  l a s t  20 y r .  i s ~  "gas°UmmarYby the  Lurg i  ur aprocessUemnsuandS~UUYof the°f t he  productxon he°f ' l ~ ;  Rm~T; 3". P.  Sec abs. 2881: i { :: t ransi t ion p rec ip i t a te  but  a d i s t i n c t  ent i ty .wlth '-no : :: } 
: . . . . .  - .  x a : u g r ~ e m e u r . w i m  ~anat ier  a n d  e o n e ~ - ~  ~- r, . . . . . . . . .  : . . . . . .  - d e v e l o p m e n t 0 f t  : I/:F~ 2828. RiSE*NFELD, E . H .  [Signif icance o f  the  Flsche~ / eoherence ex is t ing  between the  earbfde  and  the m a t r i x .  " : : : :  
t h e  :views o f  H S T a y l o r  Rldeal  ' c , m e l , a ~ ; ~ * ~ ,  ~: ~ y u  _ ~  ~nunscr~ w t m m  the 2-Year p l an  provided b y  I ~  Synthesis (Hydrogena t ion  of  Carbon Monoxide) in:: i£ f o r m s ,  f a s t e r  in quenched m a r t e n s i t e  than  d 0 e s .  

: :  i ..... ...... : ? . . . . . . . . . . . . . .  ~ na~!onanza~xon. Typ i c a l  a n a l y s e s :  a r e  g iven  of g a s  : i ~ '  the Domes t i c  M a n u f a e t u r e  o f  Benzene a h d  Lubr i r  : .cementite,  and  i ts  g rowth  to l a rge r  par t lc le ' s ize  t h a n  ::~ ; . : : :  
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ear ly  Fe~C m u s t  m e a n  t h a t  the  l a t t e r  grows as  a 
resu l t  of  a compet i t ive  pi:ecess 
2833. Roa~r~s ,  G. P roduc t ion  o f  L iquid  Hydrocarbons  

and  Chemicals F r o m  Natura l  Gas.  Oil Gas ;]'our., 
eel. 46, No. 26, 1947, p. 40;  Petrol .  Processing,  eel. 2, 
1947, pp. 90ff~-906. 
Abstrac t  of  pape r  presented  a t  the  meet in~  of  the  

Independent  N a t u r a l  G a s  Associat ion of  America .  
SYnthetic gasol ine f r o m  n a t u r a l  ga s  now is competi t ive 
economically w i t h  gasoline f rom e t u d e  oil, and  i f  c rude  
oil were to r ise  approximate ly  $1.00 pe r  bbl., gasoline 
f r o m  coal w o u l d  then  be compet i t ive  w i th  petroleum 
gasoline. Gasol ine f r o m  coal m a y  become a r ea l i t y  by  
1950. Commercial  use  o f  th~ syn thes i s  process will  " 
g ive  grea t  impe tus  to the  o rgan ic  chemical  industry.  
I n  this  connection, the  w o r k  now.being p lanned for  the  
p l an t  of the  Stanol ind Oil & Gas  Co. a t  Hugoton is  
described. Applicat ion of  the fluid technique to oper- 
a t ion  0f  the synthes is  process is discussed. 
2834. ROnERTS, G., = ~ n  P~Lx,wm~, 3". A. M a n u f a c t u r e  

of  Synthetie Gasoline Near ing  Commerc ia l  Appli- 
ca t ion in Uni ted  States.  0 i l  Gas  3our.,  e e l  45, No. 
45,194T, pp. 72-73, 139-141 ; Petrol .  Processing,  e e l  2, 
194T, lX 312 ; World  Petrol. ,  eeL 18, No. 7, 1947, pp. 
46-49; Chem. Abe., e e l  41, 19.47, p. 4236. 
Pape r  presented a t  the Amer i can  Secie ty  of  Mechan- 

ical  Engineers  meet ing,  T u l s a ,  Okla.  An  outline is 
given of  the  engineer ing aspects  o f  the  commerc ia l  syn- 

tl~etic ~ e l i n e  p lan ts  in Germany  ~znd of  the  proposed 
plants . in  the U_nited States.  I t  is showu by actual  con- 

f u r t he r  research might  make synthes is  
petit ive. 
2837. ~ Liquid Fuels From Coal and  O [ , ~  ::~ ~ . 0 ,  an~ l i  of the  ac t ive  centers  can  fo rm only CH~, CO:.. I t  is possible t ha t  the complex grows 

Petrol. Refiner, eel: 29, No. 1, 1950 pp. 104~-~O~Ua!~ ' ~  only under  the  influence of CO and H.-, but  u n d e r  
As u . resul t  of  an  economic s tudy i t  is ~ ^  " ~.: : ~ i e  influence of  f r e e  radicals  t h a t  originate s imulta-  

act ive  centers. Thus,  not  a poly- a t  present, liquid fuels f rom oil shale a n d  c o ° ~ n a ~ a  ~ : ~ ' ~ e o u s l y  in o t h e r . ,  cont4mpiated by Fischer, bu t  
compete with those ~lerlved f rom crude  net~m= ~°~ ; ~l$//eriZatiou of radicals ,  a s  . . 
Na tu ra l  gas  as  a r a w  mater ia l  m e -  o r  . . . . . .  urn.-. ~ k i n d  of copolymerizat ion m~es  place upon the act ive  

_ • a m a y  not b e :  I . : , e r  s competit ive,  uependmg ou the re la t ive  lecation~ ^ ,  ~ r r ~  • 
r aw-mate r i a l  supply and product  marke t s .  ~ v ~  i ~ "  t{0mrrSCKEK, F . O .  See abs. 587. 
2838. ROUEnTS, ~. K.  Adsorptiou Of HYdrogen. O n ' i i . ~  Ronso~r, G . W .  Benzol Recovery  by Active c a r -  

eel. 152 .~4 :: I 
P. 1630. 5 : : ~  

: z ~ r s a A ~ a ~  ~ s T m ~ c ~ s  : " 3 7 3  

t ha t  application of  Several Process lmprovemen*~ - ~ . o s e  in  the Complex occurs on cer ta in  act ive cen te rs ,  2844. ---------. [Determinat ion ,  Conversion,  and  Re .  
under  invest igat ion • in the  synthesis  f r o m  coal~mtn~°~, " ~ the  react ion becomes s t rongly exothermic.  I f  t he  of Organical ly m o r a l  Combined Su l fu r  F r o m  Gas.]:  
rower the cost to  a level only $0.05-$0:06 pe r  gal.  ~ v  a t  I o _ ~ _  of the complex is no t  stopped by the c leavage Brennstuff-Chem, eel. 12, 1931, pp. 30~-312;  C-es. 
present  costs or  gasol ine from pe t ro leum,  a n d ' t ~  ~ V ~ O  or CO.-. the evolution of h e a t  become so g r e a t  Abhandl. Kenntn is  Kohle, eel. 11, 1934, pp: 466-480; 

near ly  c ' ~  ~ , ~ t  sudden decomposition of  t he  complex takes place, Chem. Abs., eel  25, 1931, p. 5970. " 
t h a t  Combustion methods  of  de te rmina t ion  a l r eady  prO- 

posed and modified give low results .  Conversion into 
"~hS by means  o£ var ious  ca ta lys t s  and  types of  appa-  
ra tus  becomes incomplete a f te r  u shor t  time. CO and  
H~Sin  contact  wi th  Fe  a t  var ious  t empera tu re s  f o r m  
volatile S compounds not  removable  a s  H~S f rom the  
gas. The  ca ta lys t  so  suifut ized then  fo rms  orgaule S 
compounds wi th  purified gas even  u t  t empera tu res  a s  

l o w  as  300 °. Max imum format ion  of  organic S com- 
pounds on pass ing wa te r  gas  or  coke-oven gas, c racked 
with s team a t  high tempera tures ,  over  Fe  wool Occurred 
a t  100% None fo rmed  wi th  CO-free gas  o r  A1 or  A g  
catalyst .  The  format ion  of FexS  as  an  in te rmedia te  
in the format ion  of COS and  CS.- f r o m  H,S and  OO 
is suggested. Fo r  the  produet l0n of  gas  low i n o r -  
ganic S, coke-oven gas  is passed  through hea ted  
Fe-catalyst  contact  purifiers, a f t e r  first pass ing  
through CH, cracking ani ts  whe re  s t e a m  a t  h igh  tem-  
pera tures  also decomposes pa r t  of  the  organic  S com- 
pounds. Extens ive  bibliography. 

Tungsten.  Prec.  Roy. Soc. (London) ,  ~bon. Gas ~'our., eel.  246, 1945, pp. 687, 689, 
1935, pp. 445--463; ~hem. Abe., v01. 30, 1930, : !~Aetive C p lan t  a t  the  ~Iorpeth Gas Works is de- 
Methed is described for  studying t he  adsorption.of .~ ~ i b e d .  I t s  capac i ty  is 4O0,O0O cu. ft .  of gas  per  day," 

H~ o n  a bare  W ~ surface,  which depends on the fact : : ~ i n g  about  3 cwt  of  C in the absorber.  A complete 
t ha t  the accommodation coefficient for  Ne  is consider. ~ c l e  of  operation has  3 periods : adsorbing, s teaming,  
ably grea te r  fo r  a sur face  covered wi th  a film of ad- • ~ y i n g  in the t ime ra t io  of 60 : 33 : 30. The  efficiency 
sorbed gas than  for  p o r e  W. I t  is Shown tha t  on a ;~::'i~f extract ion is about  90% ; this could be ra ised wl th  
clean W sur face  chemisorption of  H.. occurs very - ~ : ~ a r e f u l  chemical  supervision.  T h e  over-an running  
rapid ly  a t  t empera tures  as low as 79 ° K., saturation ~ o s t s  a re  about  6 d. pe r  gal. of  benzol recovered. 
of  the sur face  tak ing  place a t  a p a r t i a l  pressure Of l"~;!!:: ROCK. S .M.  ~tee ab s. i i95.  2845. - - •  [Manufacture  of  Magnestum-Contai~-  : 
on10-'amm'singleOr less.fine wireThevariesheat Offr0madsorption45,000 cal./reel.as measuredfor, i ~  ROCK$~'n~CK, L.  P .  See abe. 3306. - ing  Catalysts for  the  Gasoline Synthesis.]  F I A T  :. 
the 1st H.- reel. to 13,000 for  the last por t ion  becoming I!!i~841. Rooe, E. Y. [ I rbn  Oxides dud The i r  Reduci- 70,216Reel K-25,: TO~IN°V'Reel 292.19' 1937, f r a m e s  3,827--3,828 ; I~B 
adsorbed. The  a m o u n t  of tt~ required to fo rm a uni- I~J !  bliity Wi th  Hydr0genand^C~rbon : ]  : 3 o u ~  Russ ian  Direction fo r  wholesale m a n u f a c t u r e  o f  Mg-contain-: 
molecular  layer  is cons is tent  with t h e  adsorption of . ~ Phys.-Chem- So.c., v01. ~ 1 ~  u, pp. ~ae~-~'~o;  w a e m . . .  : ing:catalysts,  including a method for  the  m a n u f a c t u r e  : - : : 

I .~ ,~  Abs., eel. -~, 1931, p . . 6 . ~ :  : ~ r .: i . of  Co:-Mg-Th-kieselguhr catalysts .  : 
H e a t m  curve of  Fe~0~ h a s  a con "e sion point-at :  o~a~ ' r~ . i~ ,Y  l~aei~eflho~ i,'~'~ g " " " ifi a ~ . z . . . . . . . . . . .  of  K i e s e l ~ h r s : ]  : : : : '~ : :  

I~f1457,  quite  likely cor respondmg to a defimte n o d  c - : " ; ' F ~ T  Reel I~=-~" i933 f r a m e s  7,087-7,090; PB e. s. u. and the change in  work  funct ion  re su l t ing  frem ~!!~'tion of  Fe~.0L Be~ . . . .  
covering the  Surface With a complete film t 0 b e  5.2 v ,  ~ t i e s  a re  observed t: 
T h e  rapidly  0Ccurrlhg-el~emisorptiou 6£ H.= :oU the W ; ~ :~ the  beginning Of lc 
sur face  differs f rom ::the more s l o w l y  Occurring ac~ ~!~.~tedueti0n of  Fe.-0~ 
t i r a t ed  adsorption.' :The acconilnoda:ti0n coefficieht Of | ~ r s s p e n d i n g  
Ne :at 79 ° K .  i s  0.32 [on a w ~urface Covered w i t h  a . . . .  ~" 
laver  Of  c|im~,i~n,.h~d T-r. ,~,,.~.,.;.n *x ~ . . . .  ^ .  ~ I , ~  then 

H as atoms. The. film is Stable for h e a t i n g  times of 
about  i min. u p  to about  700 ° K.  Calculat ions show : 

• t h e  dipole moment /adsorbed  atom t0-:be 1.94 x:10 ~' 

2335. ---.---~. Power -P lan t  Serv ices  fo r  S~nthetic : ba re  W ;  a t  29~J ° 1.:. the coefficients a re ,  respectively, l ~ i s  more  easily reduced With H.  than Fe~O~ In  x e d u c -  70 218' T 0 ~ I  R e e l  2 9 6 . .  . ' Gasoline Manufac tu re  : Prover P l a n t  E n g . / e e l  51 0.17 and about 0 . 0 8 . " '  : " : 
' No. 8, 1947,  pp. 108--111 Cbem A b s . , v o L  41, 1947: : 2838c~o ~ e e K i n e t i c s s  ° { A d s ° r p d ° ~ u t h e  Ad othe~ Part ic les  WptrhocI~r" ' | ~ l n g h y d r a t e d F e  oxides With H:. the point wherea 'educ- :  ,: :Sc;ulz 'e ;Harkert  w a s h i n g  method  i s  the: 0nly o u e  : ~ :  

p. 7 0 7 3 . .  ~ : : ' " " !~ d '  • Y I ! ~ f i o n  begins could not  b e  ascert~lined, because i t  l i e s : ,  recommended for  the  de te rmina t ion  of the  bee ry  c 0 m - '  • : :: ::~ 
~ ; i s  the region of  decomposition o f  corresponding b y -  : .- ponents. Directions a re  g iven  fo r  the  analyt ica l  an-  - : ' : 

:' Germhn and A m e r i C a ,  methods ~or ~the producti0u S e e .  (Londou),  voh .4J.U1, 193,, .pp. '1:41-153; Chem. i ~ f i r a t e s .  I f  the products  of reduction are  cooled in- .~ , : :  :. alysis of a Specific type called kieselguhr  120 .  :: ; : : ~: 
o f s y n t h e t i e  ga so l i ne  are: outlined. 2 Amer ican :meth-  Abs:, eel .  31, 1937, PP. 7,7/9-7:720. ' :  : . : :  : "  : ~ they become pyrophoric  when the heat ing  tempera ture  ! :. 2848 " rDetermiuat ion  of the  Conten t  of F r e e  :" : :  
ods~ 1 Using GH~ wi th  .s team "and CO.-, ~ and  the other  . R a t e  equatlons~ Which t a k e  ifit0 account  i n t e r a e t i 0 n  l ~  i does not  exceed 600°-650 °. A h igher  hea t ing  tempera-  . :  M e t ~ C a t ~ v i s t s  ] F I A T  Ree l  K-nO f r a m e s  3 ° -  " 
CH~ a n d  o. . -under pressure,  a r e  Considered. Cer ta in  between ad jacent  adsorbed particles. :are deduced for  - '~ ! ture  makes  them n0npyrephor i c . -Redhc t ion  of  F~O, ~::: 3 7  1933 PB 70°11t  TOM Beel 287 "" ' . . . .  " :  . . . . .  - 
engineering probler~s: a re  Cited. ]Describes projected = evaporat ion and Condensation in adsorpt ion both with and henmti te  ore  wi th  C gives on the  tempera ture  c u r v e  "( '  " ' . . . .  " " ~ : ::i 

p l a n t . - ' :  ~ " "- " : a n d  Witliout nioiecul tr dissociation, a n d  ~f0r the for- 3 ha l t s ,  probably corresponding to 3 consecutive s tages  :-" ~ :  Co catalysts  a r e  not  reduced complete ly;  u n r e d u c e d  
, . . . . .  T h e  de te rmina t ion  , 2836. RonenTs,~ G.. :,~.~'o Scr~ur.Tz P ' R . '  Product i0n  o f  mat iou  0f a stable, immobile film following dissocistisn: ~ of reduction to the  m e t a l .  He re  again  F ~ 0 ,  is more  ' :°. xme  ann .car~oO~ae~ree~ametul is based on the  fa°~ : . . . .  " ! 

Liquid Fuels  F r o m  Coal and Oil  Shale. Oil Gas T h e  na ta re  Of the tilnis formed i s  analyzed;  and illus- ' ,  .: : • ~i~ easily reduced than  Fete , .  . : : m e  proporrm • 
• ~our., eel. 43, No. 19, 1949, pp. 1.16-125 i P e t r o l e u m  t ra ted  bY the adsorpt ion of  H-. on W. " [~:~. ̂ .^._ ~ . _ , _  j ' . .  ' . . :  ~ ~ ' .  tha t  only t h e  reduced metal  when  mixed wi th  H~SO, 

|':*SZ~g~'~ODILLO'~°'~" t z • ° r m u t a r e r m z c d n g t n e u m q u e  i : ~ ~:::: 
~Leelmol., eel.  I ,  No: 9, 1049, See. 1. pp. 24-30.  " " ~ S e e  abs. 3720 . ::~ : I~:~ Ch lcu i a t i ono f  the-Boi l ing Point  of: Normal  Satu-  • u s e d ,  theprepor t lou  of  reduced metu l  can  be an  eqnivalent  amount  of  H.-, which Is reeds- • ured. By determinat ion  of the totul a m o u n t  of  Co ?,n econo, o a-alysis of comporativecosts 0fliqu,d Zc abs : rated  drocarbons CoH ,,;:as a Function of:the :::i ; 

fee ls  from: n a t u r a l  gas, oil shale und  coal  based on Bonzx  R F ' ~ce ab~ 2325a' " " I ~ :  Number  of  Carbon A toms  in the Molecule ] Bull. Care must  be taken tha t  the N~ used fo r  the ca ta lys t  " 
p resent -day  produetio'n methods  ' A s . ,  b'zsis for  corn ' ! ' . . . . .  Y ~" - " : : ~ - . . . .  : - ~ . . . .  
parison,~5 d i f f e r en t . r aw  mater:mis: a re  i n v ~ , . , ~ o a -  2833. Romx~r ;  P: [Hydrbpolymerizat ion of  Carbon . ' ~oc: chin. ,  19o0, pp .  839-840;  Chem. Abs:~ eel .  4~ ' .  ; i s f r e e f r o m O ,  and tha t  the t t :  ads° rbed  0n the ca ta lys t  . . . . . .  

• ~Vyoming :crude oil :natural  • ~as 0il  shal '~*~'~. :~.~ Monoxide.] Chin .  et  ind .v0i. 47 1942, pp  430-482 I ~  : xvol,  p .  1 8 2 4 . .  r ' : : . . . .  is sucked off beforehand in  the vacuTJ~m. Detai ls  : 7 ; ::: 
b/~ummous coal, ~an¢l Montan=a s u b b i t u m i n ' ~ , ~ " ~  Chum Zentralb..  19~2 o, I I ,  p. 1652 Chem.  Abs:, eel. ~ "  Following emp~rieal- f o r m u l a  was  : utilized : Log : wi th  sketch of  appara tus .  • • : 

: To ta l  d i reet :c0s ts  Of liquid fuels e~n re s sed -a s  cents 3,!  19~3, p. 0 1 0 7 <  . : ' ~ ' T , - - ( 0 5 1 4 5 - - 0 . 0 0 1 2 2 ~ )  log N + P + l . 3 0 3 , .  w h e r e a t  is : .  2 8 4 9  - - .  [I ,ongevitT of  CatalYsts.l= F I A T  Ree l  : : 
p e r g a l ,  ofequivalentgasoUne.are~{culated , ~ , , ~  Follo)ving react ion types 0ccu r /nhvd r0no lvmer i za :  I ~  the boiling point  in °K. a t T 0 0 m m  ~ i s r e e n u m o e r o f  ' :  . :K:29"'1933 f r ames  7,0~0-z,u~l; I~B 20°-.18 TOt'k[ : 
d i rect  costs a r e  adtl~d depreciat ion and tax" Ch~a~s ~. t ion  of C O :  ': : " - • "-: ." " I ~  C a toms , and P is the  weight  % iof'C in the  m01ecule,- iRee l ' 296 .  ' :  : . : ~ . . . .  . - - ; ~  
a ma jo r  pa r t  Of the costs o f  an  oil ope ra t i on .  The  ( i )  2C0-t-2Hr.-.CH~.(OH)CHOH_~ CH.~(OH) CH.~0H; I : ~  Tabu la r  da t a  were  pr.esented, w h i c h  indicated'  t h a t  the  . ' Successful test  on the reac t iva t ion  of  a ca ta lys t  fo r  ': : " : 
r ac rea t  analysis shows t h a t  m a n u f a c t u r i n g  c o s t s  in t2~ oC0±4H.-4 t~  ~ , ' o r r : n .  )~< ~ . , ~ _ , ~  ,~= _ : | : ~  results were  accurare  ~o 1°-3 ° for  mmecu~es c o n m m m g  : the gasoline synthesis  wi thout  p ressure  proves,  ~ prin-  . " . . : 
b t tummousc0a l ,  wi th-reference 0 n l v t o  Fischer-Tronsch " '~C() " Tl~e o~-~- '~.~-~='~•:  ~ w J, = , ~ , . , - r ~ c r  : ~ 1-19 C atoms : ' ' : : " e ln ie  the possibility of  an  ex t r ao rd ina ry  long c a t a l y s t  " : : : -  : 
o e ra t ion  and  shai  • - " . .  .- - =. . ¢ ~ . - ~ = ~ .  u~ mguer  nyureca tuons"  zrom :-9 : ' . . . .  ' : :: ~ ' . . . : - ' o ~  - - '  - e 0Perattons WOUld be a p p r o x i m a t e l y  .. w a t e r  gas  a t  h o r n  al Uressur~  ~ ~, , , a o , ~  , ~ . ,  ~ ,~ :  ~ 2843. :RosL~,'r O. [ T e m p e r a t u r e  Control m Ex-  life. : : " 

• . ~ o .  gner  than  tha t  m a d e  fro m c rude  oil, whereas  binat iou of ('~) and  -(3~ At  hi~.h~- . . . . . . . .  ~ ~1~ ~ '  o thermle Gas React ions.]  Brennstoff-Cbem y e L l  1 , .  2850 ~ [Prepara t ion  of  Cata lys ts  ] F I A T  Reel  . . . .  
~?~;eZr°~m~-'su22~-umin°us c0al ,,:onld cost  about  12.5~ t a k e s  place p~dominantl~-  with t~e~f0~tn~a[i~otxof'O • - ~ . ~  ~-1980 pp. 68-70" Ges. Abhandl.  I~enntnis Kohie,  e e l  . "~-'_'~ 1938: f r ames  7,139-7,193; P B  70,218; TO~ R e e l : ~ - : :  

: ,~  ,~ ; ,~ :oo~:ayarogena~mn !s ru|e.tt 0ut .  Comparisons : containing :compounds: In:: the : r e ac t i on  mechanism : ~:~ ' !  10; i932, pP.  577-.583 ~ Chem. Abs. ;  e e l  25, 1931, p .  296. ; " : : . . . .  : ' ::~ " ::-':~: ::: : ) : 
~5 ~ o r ~ _ v ~ n $ = ~ p e r ~ r ~ o n  rae  m v e s t m e n t  sh0w. : p r o p o s e d ,  H._O is spli t  off before eondensat ion 0ccurs" A ~Z~• !90.: ~ , . : ~. : " R e v i e w  of the  ac tua l  s ta te  of tes ts  on the  improve - : :  : :. 
f o r  ell shale~ $0 " ~  ~ f ' o r ~ I ~ r ° [ n ~ u r a t g a s '  ~0~o_~o~ : Pr !mary:  complex is fo rmed ,  upon the ca ta lys t .  At. |!~'~ : Discussion. c0nthfning some r e m a r k s  on the  effect of  ment  in c a t a l y s t  preparat ion in the  f d r m  of an  o p e r o  •: :: ,.:: 

: $0",7~ for Xt;ntan~ Stibbit,~m[no~s•coa]:'r~sC~ae'l[ea~ : noqna~ pressure th~s complex decomposes into C.H,. ' | ~  exothermle heat changes  on the F i sche r -Trepsch  s y n :  : a t i n g  4nstruct ion for  t h e  prepara t ion ,  e spec ia l ly  O f • : ~ '  ~: 
"; : i :' • - .  ~: : ~ ~ Umber ~ue mnuence  oc .c0ndensing: ca ta lys ts ,  :an :  !o-: ~ ' . ~  thesis ~ :~ • -  : .  ~: Th-free Co-Mg catalYSts.  :! picture.  . : , : ~ : : : 

~ :  i:: L - ~  . :=  2~;:L~___,: : : _  ======== ======================_:~:LA::_::I:/:~L=: ........ ::L L d : _  [~,_._ :_ ...... :~.:: 2 :~ : : : ;~ .~ :_ :=__~__=:± :A_  . . . . . . . . .  : ~ :_ : : . L ~ .  :::::=_= .!~::£:~ 

.: s t ruct i0n da tahowl - supe r io r  the  A~nerican engineering 
techniques a r e  to those o f  Germany• The  investment  
cost  fo r  conunercial  synthesis  p l a n t s  in Ge rmany  was  

~- a b o u t  $7i500--$8,000 pe r  d a l l y  bbL O f  pr0duet ,  a s  corn -~ 
p a r e d  wi th  $3,000-$3,500 in Amer i ca .  I n  a Commercial : Fe~.0~ Beginning  wi th  1 250 ° some irreguiari-  70 ° I 3 '  T 0 ~ I  Reel '~96 " " 
p l a n t  o£ A m e r i c a n  design, 6 reactors~ each of a p p r o x i -  ~. observed t h a t  probably have  a connection w i t h  ~ • ~ -~ ' ~ ~ : "~ 

inning Of loss of 0 .  ; The  tempera ture  curve o £  , I t  is established b y  tests t h a t  no causa l  connection : : 
:! : m e r e l y  3,400 eu: ft.  eel:, wou|d  be requ i red  to produce 'surfs )n of Fe.0~ With H~ has  '0 kinks~ probably c0r ~ : :  exists between ~he.alkaii  r e s i s t a n c e a n d  t h e  c a t a l y t i c  ::,:: :.~ 

: 6,000 G e r m a n  technique,'bbl" pe r  day:  OfaboutSynthetic300 react0r°il" wheret/S,units, eachhY theof ~'' Netirata h a ing to .7>" Steps in rednct~on 1st :tO Fe~0~ an~: :: usefulness of k l e se lguhr s :  1 table a n d 3  diagrams:  ' : : :  : 
approx imate ly  9-50 c u f t  eel;, Would  be requi red  l a y e r  o f  cl iemisorbed H.. compared to a b o u t  9. i  for to a lower Oxide: ' T h e r e  is n~ definite pr0bf  of ' 2847, "' . [Dete rmina t ion  Of G r i t  in Kteselguhr.]  : 

" . . . .  ' ~formation of FeO a s  a n  in te rmedia te  product.  : Fe.~O3 F I A T  Reel K-29, :1933, f r a m e s  7,032-7,0S6; P B  : ,  
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28~i. --. [Report on the Most Favorable Ratio in some results obtained • in piiot-piant Operation. Re- 
C o b a l t - K i e s e l g u h r  C a t a l y s t s . ]  F I A T  Reel  K-25, 
M-ay 2,  1938, f r a m e s  3,757-3,781; P H  70,216; T O M :  
Reel 292. 

T e s t s  a n d  table Show t h a t  the r a t i o  of  1 : 2 i s  the best  
i n  Such catalysts .  T h e r e  is  no obvious  reason  for  
c h a n g i n g  th i s  ra t io .  Considerat ion a l so  i s  given to 
c a t a l y s t s  of  :Th-Co-k iese lguhr  and  T h - M g .  Numerous" 
tab les  a n d  graphs .  
2 8 5 2 . - - - r - - - .  [ Ca t a ly s t s  for  F i sche r -Tropsch  Syn- 

thes is . ]  F I A T  Ree l  K-2O, f r a m e s  340-348, Aug.  18, 
1939; P B  70, 211; TOM" Reel  287. 
Deve lopment  Of the  gaso l ine  syn thes i s  by the  Fischer-  

T r o p s c h  method  i s  rev iewed,  and  spec ia l  s t ress  is  
p laced  Upon the  p roduc t ion  of  a su i t ab le  ca ta lys t  as  
b e i n g  the  m o s t  i m p o r t a n t  point in  t he  economy of the  
process .  
2853. ~ [De te rmina t i on  of  I r o n  in Catalysts . ]  

F I A T  Reel  K-29,1939,  f r a m e s  6,930-6,931 ; P B  70,218 ; 
T O M  Reel  296. 
F o r  the  de te rmina t ion  of  F e  in  c a t a l y s t s  a 10% acetic 

a c i d  i s  recommended a s  solvent. T h e  de te rmina t ion  
is  ba sed  on act ive F e  a n d  no t  on the  to ta l  F e  content. 
2854, ~ [Deve lopmen t  of C a t a l y s t s  for  the  

F ischer -Tropsch  Synthes i s . ]  F I A T  Hee l  K-29,  1939, 
f r a m e s  6,959-6,967 ; P B  70,218 ; TOM- Reel  296. 
S u r v e y  o f  the  h i s t o r y  o f  the  development  o f  ca ta lys ts  

su i t s  a r e  tabulated.  . . . . .  , 

@-860, ------. [ R u h r e h e m i s  0 x 0  SYnthesis . ]  F IAT 
Reel  K - 2 i ,  1940, f r a m e s  610-673; P B  70212;  T0M 
Reel  288. 

Repor t s  included r e v i e w  of  the  poss ibi l i t ies  of mak. 
i ng  h ighe r  f a t t y  ac ids  and  alcohols f r o m  olefinic Pri- 
m a r y  hydrocarbons  by means  of  t h e  Oxo synthesis. 
D i f f e ren t  alcohols a r e  examined  as  to  t h m r  chemical. 
phys ica l  quali t ies.  Descr ip t ion  a n d  flowsheet  are 
g i v e n  fo r  the  m a n u f a c t u r e  of f a t ty  alcohols. 
2861. . [Concentrated Cobalt Oatalystsl 

FIAT Reel K--29, 1941, frames 7,290-7,301; ~ 
70,218; TOM Ree l  296. 
Composit ion of  a ca t a ly s t  wi th  a h i g h  Co denstt~ 

f o r  an  increased p roduc t ion  of paraff in  w i t h  the  most 
i m p o r t a n t  da ta  a n d  an exac t  m a n u f a c t u r i n g  direction. 
2862. . [Oxo Synthes i s  Especia l ly  f o r  Manufae. 
tilt!rig Pl'opYl Ald ehyde.] FIAT l~eel K-21, frames 
J.,.~v-J.,J.-l~, , ~ o v . . t ,  1,941 ; P B  70,_1`) ; TO31 Reel  o_88. 
~k p r o g r a m  is se t  up  f o r  the  0xo  sy~ithesis. The in- 

tent ion is  to m a k e  de te rmina t ions  on the  advantage 
of t r a n s f o r m i n g  the  Co e i the r  into i ts  colloidal or very 
f ine ly  dis t r ibuted f o r m  o r  into ca rbony l  by  previous 
ope ra t ing  processes• 

2863. ~ [Ca t a ly s t s  f o r  t h e  Hydrogena t ion  of 
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l : / c a l a t i o n  of the  y ie ld  and  re la ted  proper t ies  f rom g a s  po isoning  r a t h e r  t h a n  recrys ta l l tza t ion:  e r t h e  l ike.  : 
1 . ; a n a l y s i s  d a t a  Is  devised.  Methods f o r  t e s t ing  the  ae- D r y  regenera t ion  by  r emov ing  the  depos i ted  C by  : 
l :  curacy of  calculat ions  of  the  expe r imen ta l  d a t a  a r e  means  of H~ a t  400 ° g a v e  complete reac t iva t ion .  Re-  
l~ .deve loped ,  peated  dry  r e g e n e r a t i o n  produced opera t ing  per iods  
1: '~9 rCaleuiat Ion of  :Zieid fo r  Hi~her  H v -  of over  2 yr ,  w i t h o u t  exhaus t ion  of  t h e  catalyst .  
1 ~ ~°~ " ~  ~ o a  , ,  ~o~,~,~ Mot~ad~ ~ T])M Ree l  Hi~hly  ac t ive  Co ca t a ly s t s  decompose CO a t  temper-  ! ~r3~, ~ra~vy 5811, I t e m  Ib-.4; ~ u r e a u o K ~ ' i n e s  T r a n s l :  a t a r e s  as  l e w e s  3 0 ° :  ~ .,cMlgntcSa~bmlltOa~aC~)VnateNtrCaatl: 
I F e b r u a r y  1947, pp 70-78 myses  a~so. -xne nrs~ ~ecu ~ e - 
l : i - __Methods  fo r  ca lcula t ing  the  yield a n d  re la ted  prop- ~z :d  w*th a N i [ ~ I t e k : : l l  ag~h:n ca~a~ :~b le  Bonds a n d  
i ~ ; e r t i e s ,  discussed in i t em Ib-3,  a r e  developed f u r t h e r  'v~ei-'~'-~Term~nal r~onstituents in Hydrocarbons  by 

ompared wi th  the  methods employed in ~overn- ~_. ........ ": . . . . .  ~ ........ 
research uzonization and the Appueat,on or "±'ms ~temoa to 

the Determination of the Otsfln Distribution in 
--~ [Synthesis of Aldehydes and Derivatives " Fischer-Tropseh Products.] ~,,rd~Jl uf Kohle, vol. 3, 
)m 01efins, Carbon  Monoxide, and  Hydrogen. ]  1950, p. 591. 
~ew. Chem., vol. 60, 1943, A, p. 62; Br i t i sh  Abs., 9, A, II, p. 3. Abs t rac t  of  a p a p e r  presented  a t  the  3d mee t ing  of  
~ction of  olefins wi th  CO and  H~ over  Co or  Fe ,  Die  deutsche Gese l l schaf t  f l t r  Minera lS lwissenschaf t  

und Kohlechemie.  Olefinie double bonds can be de- 
~e aldehydes conta in ing  1 C a tom more  than the  te rmined  by w e i g h t  ana lys i s  by add ing  ozone and  
, is descr ibed in detail.  C~H~ w i t h  CO and H :  a sce r t a in ing  the  inc rease  in  weight .  The  method  
a lvalent  proport ions,  wi th  a Co catalyst ,  a t  115 ° g v e s  accura te  a n d  re l iable  values,  in  m a n y  cases even 
not less t h a n  100 aim.,  g ives  75% E tOH0.  By-  when  the  add i t ion  of  halogens  f a i l s  to work• Ter -  
~ets include aldol condensat ion products  and be- mina l  double bonds were  de te rmined  by c rack ing  the  
10O °, COEh;  Above 200 °, C:H, and  P r O H  are  ozonides obta ined as  previous ly  and  de te rmin ing  the  
ned over  a Co-Cu catalyst• Only F e  m a y  rePlace fo rmic  acid produced• W i t h  F ischer -Tropsch  products,  " : 

catalyst• I t  should be in t roduced or  genera ted  the  charac te r i s t i c  dependence of the a-oletin const i ta-  
ely divided fo rm.  The  ac tual  ca ta lys t s  are  me ta l  ents  upon the  product ion  condit ions and  the size of the : 

fo r  t h e  i F ischer-TroPsch Synthesis. T h e  su rvey  con- Carbon Monoxide . ]  FL4.T R e e l  K--29, 1943, f rames myls, which m a y  replace the metal ,  thus e n a b l i n g  molecules was  es tab l i shed  in th is  manner .  The  ex- . . . .  
• 7 226-7 239; PB  70,218 ; TOM Reel 296 : reaction p res su res  tO be use  d. W a t e r  g a s  m a y  p e r i m e n t a l  resu l t s  also suppor t  the  theory for  the  

g ive  a n y  new ca in lys ts  o r  methods  : . , . . _ ce CO a n d H :  Product ion of  ~aldehydes is a ; ii s ide r s  only the usua l  F e  and  Co ca t a ly s t s  and  does no t  : Cata ly t ic  hyd~ ogena t ion  o f  CO IS rev iewed  I t  is :el reaction of olefins.  H i g h e r  olefins react- bes t  f in s  a re  formed in the  hydrogena t ion  of CO :and a r e  : : = 
2 8 5 5 .  [ [ I r o n  Ca ta lys t s  in  t he  Gasol ine  syn-  e s t ab l i shed ,  above all,  t h a t  the weaken ing  of  the  earn- r a n g e  of molecules abov.e C,, whereby  p r i m a r y  =-ole: 

0°-150 ° and  g ive  less byproducts  t h a n  does C.-H, . . . .  finally par t ly  i somer ized  " thes i s  ] : F I A T  R e e i - K - 2 9  1939 f r a m e s  6 91')-6 9`)5 lys t  under  normal  syn thes i s  condit ions d u r i n g  the first : mme t r i c a l ' o l e f i n smay  ~ v e  a m i x t u r e  of 2 i somer ic '  ~o~, . r . . . .  " ~ ~,.~ • :r, :~ * ' ^ .  : ' : '  ' 
- - P R  7 0 2 i 3 "  TOM R e e l  " )96"  ~ . ' 7 " :  ' t~montus cannot  be expin ined  by coa r sen ! ng : changes iu  - . . . . . . . . . . . . . . .  .o; - - .  . . . .  ~, -~ : :- . . . . .  : 

O c r e t i n  'e : : . . . .  ' : t h e  s t r u c t u r e  . : . . . . . . .  ~deo~ b u t  It~rimC: fa~¢~r~ ~ a ~  ~up~[es%:h~efO~:, :  : '~°With t h e  P r ~ u ~ c ~ t n e ~ n ~ U ~ ; ~ i z a t n : a m f  C°~;eG~tt°.? ~ : 
' P " g x'periences w i t h  Fe  c a t a l y s t s  under  pros- : : i : " ' :  " " - "~ - ' ~  ~ % : -  "~?~" ~" -h~ t ' :  ' Erdt~iu Kohie  vol 3 No 1 1950 p 1O - - 

s u r e  in  a s ingle p a s s a g e  and  i n  t h e  c i r eu la t in~  process 2864.  "-----m--. [ C a l c u ! a t [ 0 n : o f  the Y l e ! d ~ m  the Sya.:  :u ~ r o m  m e  otenns proauceu in :  m e  ~'~sc ~ ' -  ~ : • -. ' • ~ ' ' - . . . . .  :-: ~" .... 
:! ":]a2856::re reviewed::.: . [New:13 diagrams..~iethOd Of:Cooiing' ' C a t a i y s t  = Fur-~ : :  1944'thesiSfraams 7'201-7'209 ; ° f  Hig lmr  Hydrocarb0nS:]pB 70 218:: FIAT;..TOM:ReeIReeIK-29,296. sch synthesis  anti  can be  redUCed readii~," wi thout  ~ :::. = p ape rhPr es ef~te d ~n t eh  e 11o94~ 9 i m : e e ~ l ~  ~t f D in1~ e~:toS~h: : i ' '  

lion, over s im i l a r  Co ca ta lys ts  t0 'the corresp0nd- ' ' ~eseusc  arc , ' • ' " : :  : :  . : .  
. o a c e s :  f o r  the 'S j ' n thes i s  of Hydroca rbons  ] FIA.T ' : l ) e v e l ° p m e n t :  ° f : a s ! m p l i f i e d  cleat: method '  f 0 r  the ilcdbols~ Der l#a t i ve s :o f  these  i )~educts  and the i r  : '  chemie . ' :  Tbe  n e c e s s i t y  Of p r o d u c i n g  more  c i t y  g a s  . :-: 

Ree l  K-29  1939 : f rames  6 936-6 ~940" p B  70 ;;18 T0~I  ca lcu la t ion  o f  the :Yield in~ s y n t h e s i s o f  h i g h e r  hydro: : ble i ndus t r i a l  appl ica t ions  a r e  listed: ; C .H- :and  ~ W i t h o u t  inc reas ing  ' t h e  a m o u n t  0f  Coke: has  led to :- : : : 
: R e e l 2 9 9 ;  -- .:' ' " . ' - ' -  - : " careens ,  lnc luoes  f o r m u l a s .  : . . . .  : : r ~as over Co a t  140°-150 ° and  10 a im ,;ire 1')0 : :  : a t t e m p t s  to b r ing  the  Fischer-Tropscb  syn thes i s  into : . : 

n~. n~ ~ i|nn|el npndllet~ Chief ly  t h e y  a re  un=a-t - c i ty  gas  production.  The  synthes i s  can be So conducted ~ -Reac t ion  t empera tu re s  o f  cer ta in  c a t a l y s t s  for  ex- 2865. : [ C a l e n l a t i o n s  of Gas Ut i l i za t ion  and t h e  ~ -  . . . . . .  , . . . . .  - . . . . . . . . . . . . .  ~ , . . . . . .  
ample ,  F e  catalysts ,  a r e  v e r y  h i g h .  T h e  u s e  of  H : 0  as : C o u r s e  o f  SYnthesis D u r i n g  ~he :Hydr0gena t ion  Of .~d Secondary products  of h ighe r  molecular  Weight. tha t  i t  p roduces  d i rec t ly  a r e s i d u a l  g a s . o f  ci ty-gas . 

~xperimental de ta i l s .  . . . . . .  " • : qual i ty  or t h e  necessa ry  hea t i ng  va lue  of the synthes is  : 
• coolant  c a u s e s  h i g h  p r e s s u r e  t he re fo re  t h e '  cooling Carbou Monoxide•] : T O M  Reel 49, J u l y  1944, frames: • rCobalt  and  Nickel  Cat:aiySts for  the  :~ : residual  g a s  can be obta ined b y  a sl)eciat m e t h a n i z a -  ) ( : 

: .  S Y s t e m  m u s t  have corresponding dimensions•  An aP- 470-5-3;  B u r e a u  of  Mines  Transl .  T---420 November 
: p ropr in te  fr, ' iction Of the  hydroca rbons  pirepared by t h e  1947, 65 pp ; TOM R e e l  274:.frhnies 1 205'-1" ')70 : " ' ~ "  ~ . . . .  ' " " A. x~ :tion N e w  Fe  '* }d Ni  ca ta lys t s  h a v e  been developed - : drogenat ion o f  C a r b o n  MOnoxide.]  ~ ~ n g e "  " : : "  i is" oss'~bie ~xa s of  0 e ia t i~  CH~'s n 

. " " ' ' -  " ' m v l  61 1949 '  448 " ~ : ~ ° r m e v a r ° t ~ P  " "Y~ " p ' g" Y " i syn thes i s  p rocess  i s  reeoininended us  cool ing  m e d i u m •  G i v e s ' t h e  basis of  a ma thema t i ca l  t r e a t m e n t - 0 f  the .e .~ o .  , ' P" • ~ ' - ~ thesis  cau  n o w  be Coudaeted b y  choice f r o m  CO a n d  . . . .  . 
• L a t e r  i t  is  re turned to t h e  process ,  computa t ions  of g a s  ut i l izat ion dur ing '  the  hydrogen- per p r e s e a t e d  a t  the annual  mee t ing  o f  t h e  Ger~ . H :  wi th-exclualve  fornmdon:  of  H : O  or  :CO.-, f r o m  CO . .~ . 

~ 2357. . . . .  . i: [Paraff in  Syn thes i s  W i t h  a N e w  Cobalt , a t iou  of  CO. The  b a s i e . r e l a t i o u s h i p s  between the- Chemical  Society in September  1949::' The  best  and s t e a m  wi th  s imul taneous  conversion, or by any  : • 
i Cata lys t • ]  F I A T  R e e l  K - 2 9 ,  1939, f r a m e s .  6,941~ a m o u n t s  of r a w  m a t e r i a l s  and:  o f  t h e  r e sn l t i ng  prod- 

.6,944 ; PB 70,218 ;- TOM" Reel  296. u c t s  a re  explained T h e s e  t andan ieu ta l  re la t ionships  
Desc r ip t ion  of a n e w  Co cata lys t ,  wh ich  g-ires a very  lead r e a d i l y  to conven i en t  formulae  : t h a t  Can be up- 

h i g h  yield of  paraffin, is  given• T h e  n e w  c a t a l y s t  has  plied a lgebra ica l ly  to a n y  addi t i0eal  computat ions.  
a v e r y  h igh  densi ty of  C o ' a n d  con ta ins  Mn  as  an ac- 2866: : [Calcu la t ions  Of Yields in t h e  Modern 
r ive te r .  : " " S ta te  o f  the  S y n t h e s i s  of Higher  Hydrocarbons. ]  
2358. ~ .  [Su l fu r  Content  in Solu t ions  f o r  the  T O M  Reel  49, A u g u s t  1944, f r a m e s  524-532 ; B u r e a u .  

: P repara t ion_of  Cobal t  Ca ta lys t s : ]  F IAt2  Ree l  K-')9 - of  Mines  Trhnsl .  T-~421; November  1 9 4 7  12 pp. • TOM 
• 1939, f r a m e s  6,937-6,983 ;. PB 70 '~lS; T O 3 I  Reel  ')96" Reel  274, f r a m e s  1,271-1,282 : ' ' : 

I t  is  proved tha~ a ~ :  o f  Sulfate u p  to 8 %  in pure  co  Con t inua t i on  of the  computat ions  d i s c u s s e d  in abs.: 
Solut i0ns in the p r e p a r a t i o n  of Co c a t a l y s t s  does n o t  : 2865. : : : : = • 
r educe  percept ibly  the  a c t i v i t y  Of the  ca t a lys t .  In  the 2867. . .  [ I r0u  CatalYsts . ]  F i A T  Heel  KL29, 

? t echn ica l  Operation, however ,  one h a s  t o  t a k e  into_at- . 1944 f ran ies  7 210-7 213; PB 70,218; T O M  Reel 296~ . 
c o u n t  a ce r t a in  c a  content= in the Co solut ions ,  which : P rob lems  of  the change  f rom Co to F e  ca ta lys t  are  
causes ,  in  connect.ton w i t h  the  H..SO,, a p l a s t e r i n g  and  d i s c u s s e d . . £  final r e su l t  i s  not formulated~ "~ 
cva.~equenciy a a e t e r i o r a t i on  of  t he  contact .  F o r  this  : 2868. . .: [Calcuia t i0n  :Of Gas Consumpt ion  and  
case,  a n  ac t iva t ing  w a s h i n g  wi th  d i lu te  a l k a l i  Solut ion Syn thes  s Course in  the  Hydrogena t ion  of  Carbon- ts r ecommended  . . . .  ' ~ " 

• ' . . . .  . . . . .  r M o n o x i d e : ] .  TOM Ree l  134 N a v y  5811 I t e m  Ib-3 ;  " 
2859. ~ [Hydroca rbon  Syn thes i s  W i t h  I r o n  B u r e a u  of  Mines  T r a n s l  ]~ebraary t94'7 up  30-69 

Cata lys t s • ]  : TOM R e e l  178, Sept.  13 1940,  f r a m e s  Cha rac t e r i s  . . . . . . . . .  "' . . . ' . ~  " ~7__[:' 
2 ,64;~-2 ,669; :PB97,330t ;  B u r e a u  of  'Mines  T rans l  : : . ~  -- .~ . . . .  ~u proper t i e s  o ~ a  muxture  oj: synme~m 

' T -469  Dee 2 9  1948 91 pp • TOM" Reel  079 f r a m : = ~  ' s?~ f f ~ ,  - = ~ 0 n  proauccs  w n m h  de~cr ibe  t h e  course : 
• : 0 1 7 ~ " ~ : " - "  ~ '  " '  - , . ~ '. o~ t e e : s y n t h e s i s  a r e  discussed a n d  a n  appropr ia te  

:~ Bm~"~ef%'~otunt ;of the:  d~Va,."r.a"~ : , ~  , :  , ' nomenc la tu re  is ) sugges ted .  0 a  t h e  ba s i s  o f  simple :' 

Led for producing highly active catalysts from Co . combination whatever of these 3 reactions. Anew 
precip i ta t ion  of  the  carbonate  f r o m  boiling n i t r a t e  N i -Mg  ca ta lys t ,  me than izes  ' the  CO and  CO.- in coke • : : 
:ion upon k i e s e l g u h r .  Newly  r o a s t e d  kiesel~fl~r : : oven '..'as quan t i t a t i ve ly  below 200 ° and  a t  gas  through- . = ; . 
t finely d iv ided  crude kiese lguhr  w i t h  a mi~f imum :" pnts  ¢10 thues  g r e a t e r  than  the  fo r iue r ,  technical  ' 
,mr of in ,pur i t ies  ~ makes  the  best:  carrier .- :  T h e  : F ischer-Tropsch syn thes i s •  .By  m e a n s  of  a NiS e a t  . . . .  
role size of the  ca rmer  influences the  berlin p lop  • "" . . . .  g ' " n lys t  i t  l s n o w  possible  to desu l fur ize  coke-oven gas  
s of t h e  products  a n d  the paraff in  deposition o n ::- t o - a  synthesis  g a s  pu r i ty •  :With. these  2 new Nt cat- : - : : : .  
!atalyst  The  3 best  ac t iva to rs  for  Co are  Th. Mg, : a lysts  me than iza t ion  of c i ty  gas  could be success fu l ly .  • " - :~ 
M n . .  T h  and  Mn promote the  format ion ,  of h i g h -  real ized a t  the  s to rage  t a n k  in sma l l  au tomat ic  plants• : :  ' . . _  
~cular hydrocarbons  and the deposi t inn:of  paraff in  By  such means ,  the  hea t i ng  va lue  is  ra i sed  f rom about  . ' . .  
he cata lys t ,  whereas  Mg h a s  the  opposite effect•. 4400 t o 6  OO0 kg.-cal, p e r  m )  T h e  gas  i s  d e t o x i c a t e d  : - : 
h e r  specific effects were de termined.  T h e  t e c h - :  a't the same  t ime  a n d  f reed  f r o m  al l  Corroding con- / : : : :  
ily best ca t a lys t  contains both T h  and  Mg. T h e  • Sti tuents except  hydrocyan ic  acid. .  The -o r ig ina l  tank.  ' _"  i: : 
est activitY, '  m e a s u r e d  by the :  t e m p e r a t u r e ,  i s :  : p l a n t s  f o r  m e t h a n i s i n g  in Altenessen,  1942, h a v e  al- . : "  :.:! 
~n by Mn w i t h  complete convers ion a l r eady  a t  . ready  been fo l lowed  by oth'ers. , ' .  "i 

Co oxide can  under  the  best  conditions be " - " 341 402 1042 1214 1334 1335 " . . . .  : 
ced below -o0° ;  a t  4OO° complete reduction oc- ": : 3729" ' - '  " " ' " • " : " ' 
i n  1 rain. The  mechanlsm of  the  poisoning of  t he  ~:: " ' " 

ll eY s t  f bY'~a~Unr~t pest Iw~ s fex eP~a~e°dn': ~e°t~C~e~°lye- : : 23 ~:~ZDv~e~.; rUm I 1 ~ :  pp. 187-1 ; °n [;~CP i :~t~ ~onMsn::t:°~ " 

a f t e r  The  Co solution m u s t  contain  no Ca . F e , :  " :,) " 4  " ~" ' "~ - - " " " • . . . . .  
t ad  Ca. These  meta l s  a re  r emoved  by :we t  rege  n= ,8~ 193'~ p. 62,8.  • . " : '- ~ - i  :" :] 
ion .  The  t e m p o r a r y  disabl ing of the  ca ta lys t  b e -  . Method of  H e i n r i s h  a n d  Petzold f o r  t h e  de ts rmina-  : : " 
e o f  paraffin deposit ion c a n  be removed t h r o u g h  : '" t ion  of total o r  o rgan ic  combined S has  been i m p r o v e d •  : : 


