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Br ie f  rev iew o£ the  s ta ins  of  production of  f a t t y  3.50A. Adsorbed C:.H~ has  no  f r ee  valences, w h e r e ~  
acids. ~ is potent ia l ly  react ive.  Th i s  is in a g r e e m e n t  withJ:i 

HENCE, G• gee  abs. 164. experience, since C~H~ will polymerize  in the  presence~ 
HS~SELZ~O, F• S e e  abs. 2219. of  H:  and a Co catalyst ,  a l though C~H~ is mere ly  hydro : ,  
HE~SL~'0En, G. g e e  abs. 1939. genated  to C~.E~. Support for  these  views is found i~:: 

the different  behaviors  of  these  gases  in  the Fischer.  
~RBERT, W. See abs. 137. Tropsch syn thes i s :  When C.H, o r  C.H, is in t roduced:  

1402. HEaSEnr, W '  ~-~D RvPr~o,  B:. [Recovery Wi th  in the  m i x t u r e  of CO and H': used in this synthesis[ 
Acti÷ated Carbon o f  Benzine and Gas 0i l  F rom the  C~H, is incorporated in the oil products  and in addi t ion 
Residual Gases F r o m  the  Synthesis of Benzine by yields liquids containing 0ffi; on t h e  o ther  hand,  i t  w a s  
the  Fiseher-Tropsch-Ruhrchemie Process . ]  Chem. found tha t  the  products f rom a: mix tu re  of  C:H=, CO ~ 
Fabrik,  vol. 13• 1940, pp. 149-153; Chem. Abs., vol. and H= a re  indist inguishable f r o m  a mix tu re  of  the: 
34, 1940, p• 4888. C~H~ plus ~ and  CO plus H~ products  and do no t  con: 
A c t i v a t e d  C Supersorb0n absorbs 20% o f  benzine ta iu  appreciabl  e quanti t ies of O-containing compounds. :'~- 

before permi t t ing  any  loss in the exit  gas f rom the  1406. -. Study o f  the l~Iechaalsm of P01ymeti: i~ 
absorber,  and wi th  proper  operation, i lb. will  produce zation React ion by ~Ieaus of  Size-Dtstrthution Curves:"  
over  1,000 lh. of  product• With  the  plant  operat ing Trans .  F a r a d a y  See., vol. 40; :1944, pp 236-240- : 

i fo r  total  benzine recovery  the  s team for  regenera t ing  is : Chem. Abs., vol. 38, 1944, p. 6170 . . . .  • • ' ' ~  

2.5 lb. per  lb. of benzine. The  recovery of oil gas  (3- Degree o f  polymerizat ion m u s t  be l-now - -  ~ - -  ~ 
and4 -Chvdroea rbons )  i ~ a b o u t 9 5 ~  a t w h i c h  ca aci - • n m oom~n~ • ~ . ;  .. p tT. m f o r m a h o n  on the mechanism .4 l e n t  sim lific 
t h e  steam, consumption is 3.5--4~0 in. per  lo. p r o m m u  in the theoret ieal  t r ea tment  t o ~ * l ~ e - ' ~ = , -  ~ atiou(~ 
w n e n  oo~h proaucts  a r e r e c o v e r e d  simultaneously a t  an£~ ^~ . . . . . .  = ~, = .! ~,~.?.,?~ w~u [ae avoid.~ 
a tmospher ic  pressure  f rom a residual  ga~ containing f h ~ t ~ n . ~ , o  ~ f , , u m  2 r a c u c a t  almculties,  results  if :~ | 
• - ~ . . . . . . . . . . . . .  auowee  to proceed to a ~ma]l ex  35-4~% CO.., the C0~ is absorbed to such an extent  t h a t  (6-10 '~ ' -1 . . . . . . . . . . . . . . . . .  ~ tent • | 
i t  amounts  to ,~0% of tll~ r~c.nwraa ~ , ~  ---~ . . .~.^, ,  ÷~ . . . . . .  : • [ I o l ,  p ~vruul.~ in OllUre SOlUtiOn. 3 tYPes of ~ ' |  
h . . . o , , s m n u o n  cur~es a re  d~shngumhed. ,  1 Tile reel -~; ydrocarbons a r e  liquefied ~t ~s absorbed and lowers  ]ar  yield a . . . . . .  ~ . . . . . . .  " ( ) ecu. ,.¢| 

• ' . . . . .  ~ . . . . .  ~ conElnuonsJv as  the  chain l en~h  t h e  calorific value. Tbe  compression efficlencv also is incroneag ; tht~ ^ ~  ~ - , ," - . * '  * ~ :~.~| 
" • --- .~- ,  -~-~ ~ ~ ue [ e I m m a r e a  rather  hv  monom lowered These difficulties a r e  overcome br the  f ac t  iormnt~nn .... ~ -. ':'- . er'J~{ 

• • ~ • . ~ . . . . . . .  , ul~propor~lonfl~;lon o r  t r ans f e r  in con" :*" t ha t  t o w a r d  t im end o f  .char~m~ act ivated C w ; t h  tion wi th  e i ther  ~f H~-^  ,o,, .~: ~ 3unc-:.~| 
~ .......... ~u; ~_1 u le  ca rve  rises f rom ffY;~l compounds of different molecular  weights  there  is a n  a t  ve ry  smal l  chain length, passes  tilroflgh a maximum, 

: enr ichment  of the  heavies t  molecules a t  the ent rance  and then  decreases  as  chain length  increases, terml~ 
i s ide of  t he : appa ra tu s  and of the  l ightest  a t t h e  e x i t :  na ted  by some combiaation of  mechanisms; : :13)  th~ 

side, so t ha t  a f rac t ional  separat ion can be :effected- curve commences  a t r e a l  finite values,  passes througl 
dur ing  regenerat ion.  A fiowsheet of a plant  is shown, ' : a m a x i n m m  and  ~ecreases ; maY:be  ternl iaated eithe] 

i : " v/ith some 0perat ihfdire-ct ions.T A t  present  2 2 p l a u t s  by (a)  mon0mer  formation,  disproport ionation or t rans 
: " ~ " a re  operat ing Or Under construction wi th  a dai ly  capac- : for w h e r e  velocity o f  t e rmina t ion /propaga t io  n -in-:~ 

:- i t y  of about 1,400 tons :of total  product.  Resul ts  wi th  : creases wi th  chain len~-th' o r  rb ~ *l .~ . . . .  -" ' 
act ivated O and  With oil Washing a re  compared n a ~ ] , ,  . . . . . . . .  _ _ .  % , . ,  , ~ ~'an~zer ann comol-,~, 

. . : . ,  . !" , .  ~ ' . .  . : :  ~ ~ "  " . . . .  . ". ! ." 

to Berg2nization•] Petrol. gtschr., vol. 22, 10o6, pp. greatly. 

• : 9{7-949;  Cilem; Abs.,  t e l  21 1927,:p. 2378. 1407. Hennz~oroN, E• F .  G., A~n P~DE.kL; E: K. Pois0n£";g;| 
: ' ,  B r o w n : c o a l  coke m a y b e  gasified a n d  syn:thetic pe- tag  of  ~ Ie t a l l i c  Catalysts. T r a n s  F a r a d a y  S0e,, vol~i~, I ! 

t roleum products  obtained f rom .it. . , 40, 1944, pp. 505-516; Chem. Abs . ,  vol. 39 1945 p : j ~ {  
::: :: , 1404. HERSST , ~I. [Tempera tu re  Resistance ' of  a ~ e w  " 2248. ' :: . " 

,Hexagonal  I r o n  Carbide in Catalysts  ~or tile Hydro-= : Phenomena .o f  poisoning are  examined~t0 determine': 
, .  carbon Synthesis According to F . .  Fischer ] FLAT.  whether  they  a r e  compatible With the  hvpothesls tha~i~ ~ 

. Reel  R-19, 1942, f r ames  7,136-7,147, P; B. 73,594; un i fo rm  c r y s t a l  facets  r a t h e r  t han  act ive  patches a r ~ {  
+ ,  : 'TOMReel3O0:..~,:- ~ , : '  - . . . . . .  , .  t h e  sites of  catalytic,  activity. T b e s e  considerations 

• : : : Tests  described Jin th~ report  conce rna  new hexagonal  :: a re  res t r ic ted  to the  act ive hvdr0gena t ing  catalysts ,  fo~ 
:: : :- Fe  carbide ( F ~ O )  discovered in 1938 and found in the  ' example~ Ni, CO, Pt, Pd, ]n  the face-centered cubic fora~ 

/: ..... F e  catalysts  used : for  Ftscher  gasoline synthesis T h e  where t he  reac t ion  velocity in Simple h~drogenation i 
: J "  : , X - r a y  e=~amination'showed tha t  t he  new Fe carbide usually 0f:zer0 order  in,res~pect:to the ~naterial unde:~ 

is an  essential const i tuent  fo r  the  act ivi ty  of t he  F i scher  going hydrogenat ion.  I t :  is a 'ssumed ::that the r a t e  ig 
• : . Catalysts ' -  I n  the  t e m p e r a t u r e  range-  290°-330% the-: proport ional  to t h e  surface concentra t ion of  the  give~/ 

: n e w F e  carbide is converted i n t o  the  F ~ C  described hy  r e a c t a n t .  :If a f t e r  poisoning w i t h  a Substance thatJ 
: ;. H~.gg. .  T h i s  conve r s ion  t e m p e r a t u r e  iS e 0 n s i d e r a b l y - : - '  ~cCbUaP~es :£ ac t ive  .center, a f rac t ion  e of  the  active spot~ 

h igher  when t he  Fe  catalysts  conta in  Cu I t  was  de- - e a n d  an  i so la ted  group o f  ~ centers  is requi r~  
: : "  : te.rmined tha t  w i th  a Cu content  Of 2% the conversion~ f o r  reaction,  then  the  n u m b e r : o f  unpeisened grou.' 

• t empe~:.ainre'is about  350°-~t00° and wi th  7 4 %  of  Cu ,  i s  p ropor t iona l  to. ~". ;With this mechan i sm t h e  Pl 
4307--~0°: I t  m a y  be Seen: that  cupr0us Fe c a t a l y s t s  o f  a c t i v i t y  a g a i n s t  poison cOncentratiOn is ltaeJ 

i i ~ " in  the  Fischer syn thes i s  a re  less sensit ive to t e m p e r a :  throughout  the  ent ire  poison r a n g e  only when  N= 
l~inch of  the  ohserv - ' . '  : :  : -~ture, and::that a ca ta lys t  wi th :7% Cu t01erates a tern- . . : ~ ed hehavior- ,dur ing the poisoni i 
oz heterogeneous catal  sts can  be ' ~ ::: -pe ra tu re  100 ° h igher  t han  ~/ c a t a ly s t  f ree  O f O u ,  i n - -  Y • duplicated by.:.~ 

cl~ides 2 tables • " . : poisoning of  a uni form SSt of s i t e s .  I t  is s t a t e d . ~  
~: i : 1405. H E ~ Z ~ o z o x %  E. F,:.G :.r Ethylene  : 'and Acetylene an  explanat ion of  catalyt ic  behav io r  requir ing actb 

: .: Adsorption t n  Hydrogena t ion  ca ta lys i s .  ::TranS: • spots appears  fn many.cases  to b e u n n e c e s s a r y . :  " : j  
' 1403o mKII~'GToI~ I E. F o , C - . ,  ~ND ~ O ' n s R , r s o N  A.:  ]In i 

- F a r a d a y  See., v01. 37, 1941, pp. 361-366 ; Chem. A b s ,  . ence Of React ion Mechanism on Size 
' r  voL 35~1942 p "/'074 in PO" - -  _ _ Distr ihut  i 

, . i .  " .  ' ~ymers. u.~aus. F a r a d a y  Soc., vol. 38, 1 ~  
• i '  • Conditions of  atomic issparation fo r  i t he  chemisorp- ' PP• 490-501; Chem. Abs., val. 37, 1943, p. 1318. i i  

t ion of  C-.H~ and  C~B~, On the crys ta l  face ts  o f  Ni and  Where  t h e  po lymer  grows 'hy successive addition 
. . . . . . .  Cp a re  compared• Whereas  C,H, should be helcl on the  act ive radicals , . - the  distr ibution curves  o f  reacti,~ 

.. . .  shor t  spawns,  2:47 ~ ,  C.:H~ will be held on: the l o n g  " product  c an  be d e r h ' e d  fo r  the: g e n e r a l  ease w h e r e  ~ 

--" IJ..TE~ATURE 

ratiO of  te rmina t ion  coefficient to the  propagat ion co- 
efficient is  considered to v a r y  wi th  chain length.  I t  is  
assumed first  t h a t  the in i t ia t ion  r a t e  r emains  constau~ 
over  the  period considered. 0n ly  those polymeriza- 
tions a r e  considered in which  the  mean  life of  t he  act ive 
chain centers  is ve ry  smal l  compared wi th  the  ha l f  
life of the  total  reaetion, so t ha t  application of  the 
stationary s ta te  t r e a t m e n t  is  permissihle. I t  is most  
desirable to have  approx imate  ins tantaneous  experi- 
mental distribution curves. 
1 4 0 9 •  H E ~ I ~ a T O ~ ,  E .  F .  G • ,  ~ v  ~ V o 0 0 w A a v ,  ~ , .  A .  Ex- 

per iments  in t h e  Fiscber-Tropsch Synthesis of  Hydro-  
cnthons F r o m  Carbon Monoxide and Hydrogen.  
T rans .  F a r a d a y  Soc., vol. 35, 1939, pp. 95S-966; 
Brennstoff-Chem., vol. 20, 1939, pp. 319-324; Chem. 
Abs., vol. 33, 1939, p. 9583. 
Catalyst  of  the  following composition by weight  was  

used th roughout :  Co : ThO~: k iese lgmhr=100:1S : 100. 
0il synthes s e a n b e  insured by  breaking in the  ca ta lys t  
in a sui tahle manner ,  t ha t  is, by  keeping the  tempera-  
ture well below 150 ° when  t he  synthesis gas  is first 

x ~ s ~ c r s  : : : . . . . . . . . . . . . . .  t 8 3  : 

offic., olii vegetali,  saponl ,  voL 20, 1938, pp.  236-237, 
304-308;  Chem. Zentralb. ,  1939, I, p~ 4133. 
P a t e n t  rev iew of t h e  synthes is  of f a t t y  ac ids  w i th  

a discussion of  their  u s e  in soapmaking. • 
HEW~E~r,H. ~eo abs.  4~. 

i412. H~-l~, F. Wa te r -Gas  Generation F r o m  Coal  and  
Coke. Gas- u. W a s s e r f a c h ,  VOle 75, 973-974; Chem. 
Abs., vol. 27, !933, p. 827• 
Whi le  Heyd  agrees in gene ra l  with D01ch, he  s t resses  

t he  effect of the  ash con ten t  of  cokes as  an impor tant .  
fac tor  in a t ta in ing the  w a t e r - g a s  equi l ibr ium (abs .  407, 
7 1 3 ,  714, 2436)~ : 

1413• HI~SH.~I~,~, H.  3.  Separa t ion  Of Ise- and  N o r m a l  
Paraff ins by Adsorption. Ind.  Bag. Chem., vol .  42. 
1950, pp. 1310-1314; Chmm A b s ,  vol. 44 1950, ~• 9143. 
Ac t iva ted  C selectivity adsorbs n-C~, -C,,  a n d  -C~ 

paraffins f rom iso-octane a t  room tempera tUre .  
:Based  on exper imental  da t a ,  a flow plan fo r  a con- 
t inuous separa t ion  of  iso-octane a n d  hep tane  is pro- : 
sented by using fiuidized solids technique. C int ro-  : i ' i  

admitted (following t h e  t~Teatment with H.-), the  tern- duced a t  the top of a co lumn  falls countercur ren t iy  to 
p e r a t u r e  should then be ra i sed  v e r y  :slowly. Under  tile feed  and liquid ref lux s t r e a m s  introduced a t  tile 
otherwise s imilar  conditions of  reaction, a high H :  : CO cente r  and bottom, respect ively.  T h e  O w i t h d r a w n  
ratio in the  ingoing gas  f a v o r s  the formation of bydro-  a t  t he  bottom contains  h e p t a n e  in high pu r i t y  , which  
carbons of lower  molecular weight .  Most o f  the  revivi-  is r emoved  f rom t h e  C by was idng  wi th  pen tane ,  the  
fylsg effect of  the H-. On a used  catalyst  is shown ~o be ~pentane and lhep tane  b e i n g  Separated by dist i l lat ion.  
due to chemical  iinteraction. The  addition of S corn- T h e  pentane  on the C n e e d  no t  be removed before  the 
pounds d u r i n g  the reaction a t  f i r s t  causes an  increased C is reused, since i t  a p p e a r s  in the fi l trate w i t h  the  
production of hydrocarbons of  h i g b e r  molecular  we igh t ,  iso-octhne and i s  s e p a r a b l e  b y  distil lation. T h e  ~ -  
Trea tment  wi th  H= a t  375 ° destroys the  preferent ia l  t r a t e i s  90% pure i so -0c tane :  T h e p r o c e s s  is ana logous  
S resistance of  centers so tha t ,  wi th  a pa r t ly  poisoned to the  conventional  e x t r a c t i o n  and disti l lation. 
catsiyst~ an  increase in poisoning m a y  r e su l t  owing  to ::1414. Hin ,~ .k  T .  -WinklerJ-  "~vater:Gas Producer: .  : 

: red stribution o f  the S: . : . : : ":J .: Jour .  Fuel. S0c• 5apar t ,  yell  19, :1940~ pp. 100S-1915 ::  
~ , , ~ r  ~¢~ "~- .~e,~ ~h~: 1.~sa : ; =in Engl ish  ~ol 20 p p  1 - 6 a "  Chela Abs v0L 3 5  • 
- -  . . . .  " ' • " 1 9 4 1  p 306 ' 1410; HEnUOUN, E .  F., ,xxo ]V~so.~', E. • ~lagnetic Sus- . ' . " -" .' . : . 

:-: -ceptthilitv bf  Certain N a t u r a l  and Ai ' t i f ic ia lOxides .  , : ,  Descmbes t l~e  ~ prmc!ple  o f  the ~ i n k l e r  :water :gas  , 
" " :Proc: Phys.  Soc. (Londo n) : 'vol .  33,1921, pp. 196-206; :producer .  ~ i v e s  me tuod  a n d  the results of  operat ion:  . . . . . . .  : 

Chem Ahs vo l : l~  :1921 p. 3 0 2 3 . .  ~ : - : H m ~ r ~  S• S o u  abs.  2504. . . . .  
: Susceptibility Of FelOn, as  Occurring in na£ure v a r i e s  ::: ~ HIEaZR, G. : ~co abs: 165• ' - " : 

through a Wide range: but  iu t h e  case of "rt if ieial  prspa-  . 1415• HIOHTO~mV~ 3". ~r.: Organics  F rom N a t u r a l  Gas: 
: rations the r a n g e o f  var ia t ion  seems tobelf luch grea ter .  Chem. Eng., vo]. 56, No. 1 ,  1949; pp. 92-94, 132-135. 

: The highest, suScePtibility exhibi ted by  Fe..03 occurs : M e O H  fo rma ldehyde ,  and : ace t a ldehyde  a r e  pro-  : :  
( .  :: :when e i ther  FeO 6 r  Fe~0~:iS oxidized at. a ' h i g h  tern- :.: duCed:by oxida t i0n  0f  n a t u r a l  gas: components  n e a r  :: 

!~erature in the  anhydrous Condi t ion .  F r o m  hydra ted  
: : :  Fe~0~ the  susceptibility though considerahle is m u c h  W i n n i e ,  Tex: , :by  t he  l~IcCarthy Chemica l  C o .  T h e ,  ~" : 

: . . l e s s .  The  lowest  susceptibili ty is 01~talued f rom n a t ~ e  ~ r a t e d  m a x i m u m  a m o u n t  of  feed- gas processed bb : the  
'~'~: hematites or  ha tura l iy  oxidized lchalybite or  ~ hy '  e : i chemica l  plan~ is 100,000,000.cu.: It: per. day.  O.- o f - :  . 
: . ~ .  ignition or  precipitation Of f e r r i c  sa l t s .  I t  appears  t h a t  • 90-95% puri ty  is provided h y  a large, l o w - t e m p e r a t u r e  
.~: .  :uni t  of  Hydrocarbon R e s e a r c h  :process design• _ The 

the passage through the s tage  of  Fe~0~ impresses more  ~ onerat ion is described-by th~ .~a , e  ~ ~ m ~ , ~ e  " 
ton " ' " " " . . . . . . . . . . . . . . . . . . . . .  P ounced magnetm p rope rhes  u p o n  the.  resul t ing : i 4 1 6  HxLnER,(T~ F " " " 

Fe:0~. The  susceptibilities o f  a number  of  fe r r i t es  " • - , . :  [C0mpos~tmn of Synthet ic  Ben- 
w • - • . z inc ~'rom Uaroon '1~Ionoxide:  and HYdrogen  • ere measured  of whmh t h a t  of Cu f e r n t e  is mos t  ~. 

On~n~'n,~ " ~ ' , ~  ~ +hnn 'H~n~ n ~ n  ~ ~ ;  ~,- .  ~ :~ ( K o g a s m )  and Sui tab i l i ty  of I t s  ~Ionoolef ins  for  : 

,e~0~ i tse l f  Heat in  ~: feebl~ ~ a  n^ti ̂  ~ ' ~  w:*h  a " 79 pp"  Feuerunostech.  vol  .'29 1941 p 191;  Chem . . . .  
~ Ahs vol 36 1942 p 4316 ~!c 0x ide , ' a s  Ca0 or l~fgO; i nc reases  ~u..ceptibility : ", • • ,': : • J : 

.~c~smflrmiug.Ltst and o thers ) :  When h ighe r  Suseep- :. :~ Frac t ion  b o i l t a g b e l o w  100 ° Of: a F i s c h e r - T r o p s c h  : 
sility has  been produced by hea t ing  Fe=0~ wi th  a basic - syn the t i c  benzine w . a s  separated~ into paraff ins : a n d i : - :  ..... 
:ide such a s  Ag=0 0r  H g 0  :subsequent removal  of  the  " oleflns by means :of  H g  ace t a t e ,  and the  p rbper t i es :o f  ~ : : : .  

l e aves  the  Fe,0~ i n  a m a g n e t i c  cond i t ion :  T h e  :.J n a r r o w  fract ions o f  each  ser ies  o f  hydrocarbous~were-~.  . . . .  
~emical comp0unds fo rmed  w h e n  Fe~0~ is replaced by ~ " determined:  Some hydroearbons::of  high p ~ r i t y  were~'- ~.-i 
l~0, markedsh°w no definite increase  in susceptihility, which  : isolated. Yarious me thods  o f  determining t h e ' I  Value:: : 
~th .: .of olefius were  compared• T h e  Kaufmann  a n d  Gross- :: wi th  t he  ferri tes.  I n  the  c a s e s  
~o~w and :~h : the  susceptihflitie.s of the different oxides:  Ge~ringhaus methods p r o v e d  Sat i s fac tory .  J M0nooiefius ~" 

a s~eaay  aecrease w i r e  increase or u~ ann  un- ' ~-mdrlzed with A1CL ~ H  - roy  ~ i tabl : ke • . . , . . . ,  w e r e p e , ~  - -  ---~ ~ u  e ~ , a - s u ,  e 
Fe, t he re  m no increase  m the  suscept~hfl~ty of - ~h~mieallv indifferent so lven t  for this u u r n o s e  T h e  '~ 

'o~0, and  Mn~o~ corresponding with Fe~0, Al though . . . . . . .  ~ ~-  " " v i s c o u s  oils nbtained w.ere: compared w i t h  those  ob- 
oe susceptibility Of CU .is negat ive,  t ha t  of  each Of i t s  .. t a ined  in the same m a n n e r :  f r o m  known oleflns.  ~The :~- -:: 
~Ides is posit ive hut  smal l  in  magniinde.  ~ . yield, viscosity, a n d  l~ole he igh t  0£ the  lubr ica t ing  oils 

X~r~ERr~0~0.~,H. C; gee  abs. 150. : (most ly  high-grade) d e p e n d  o n t h e  s t ruc tu re  o f  t h e . "  
1 4 1 1  HEUB~U~, R. [Synthet ic  F a i t y  Acids in t h e P r 0 - :  : oleflns and  lmrt ieUlarly On ~the position of=the d o u b l e  : ~ • 
~! duetien of  SoapJ Rio. i tal .  esscaze, Profumi p tan te  l inking,  for  example, t e r t i a r y  oiefius yield o i l s  wi th  

i 
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poor  pole heights.  Resu l t s  a r e  presen ted  in tables and  IV .  Composit ion of Refined F a t t y  Acids .  See abs. 
curves .  1684. 

~ .  ~ e e a b s .  1823, 1824, 1825~ 1826. . Manufac tu re  of  F a t t y  Acids  b y  the 
HILDITOH, T . P .  See abs.  74, 75, 76, 77, 78, 79, Oxida t ion  of  Paraffin. V. Methanol-Soluble Portion 

80, 81, 82, 83, 84, 85, 86. of  t he  Unsaponifiable M a t t e r .  £~ee abs. 1685. 
1417. HI~DZTOH, T. P.,  A~xD HALL, C. C. Methanol  HinorA, K.  ~ee abs. 1756, 1757, 1758. 

Synthe~s .  Cata lyt ic  Processes  in  Applied C h e m i s -  1423. H m s o ~ ,  E. [Conversion of Methane. ]  M~m. 
t ry ,  D. Van Nos t rand  Co., :New York,  2d ed., 1937, soc. ing.  civils ~'Yance, vol. 85, 1932, pp. 286-302: 
pp.  97, 99, 115. B r i t i s h  Chem. Abs., 1932, B,  p. 919; Chem. Abs. 

1418, ~ I L E S :  ~r., A~D THOMPSON, J; K. ' F i seher -Tropsch  vol. 27, 1933, p. 2282 . . . . . .  
Process .  Fuel,  vol. 21, 1942, p. 115. E x p e r i m e n t a l  data  on the  c r i t i ca l  t e m p e r a t u r e  range, 

r a t e  of  flow through the  reac t ion  chamber ,  and  the 
Edi tor ia l  covering developments  in  the  Uni ted  S ta tes  op t imum H..O : vapor  r a t io  a r e  g i v e n . f o r  the  conner- 

a t  B u r e a u  Of Mines. : sion of  CH,  in  n a t u r a l  and  coke-oven g a s  into H :  o r  
A419. H . ~ ,  D.  O., AND .~ISTI.~..~:O%VSKY, G ,  B. H~vdro- H . - C 0  m i x t u r e s  suitable f o r  syn thes i s  purposes .  T h e  

genahon  ' J r e r  Metsf l lc  Leslnm. Jonr .  Am. uhem.  difficulty of  main ta in in~  tile ~ t ron- ly  endothermie  re- 
- Soc:, voL:~2, !930; pp. $92-$94; Cbem. Abs. .  v,d. 24, action a t  1,200 ° is  met  b~y [ hea r s e  o~ specially designed 

• "J~a, p . . ~ .  : r egene ra t i ve  hea t  exchangers .  
Cata ly t ic  combinat ion of  H.~ w i t h  C~H~ or CO but  no t  1425. . [Manufac ture  o f  Synthet ic  Gasol ine by: 

. .... w~th 1~: Occurs npprecmbly over  me ta lhc  Cs a t  room the  Socidt~ Courri~res-Kuhlmann--Fiscber-Tropseii 
. . . .  t empera tu re  though much more  rap id ly  a t  -00% The  Process  ] M~m soc ng  e iv i l s  F rance  vol 90  1937 

" r a t e  of  csmbinntion is much r e t a r d e d  b.~: the g r adua l  p , :75~=~97 Cbem Abs ;: vo l  "3 o 1038'. n "946'3 ' 
fo rma t ion  of ce~ium h r d r i d e  ~ "~ ' "' " -- ' -" ' : ~ " • " ~ ' rom 1 m .  of the m i x t u r e  of  COJ-o H- a _yield nf 
1420:H__I.~PFaT 2 S., . :~D D~E, CX.~L~m~ , T: | I r o n  C a r b i d e s :  120-130 gin. of  p r imary  p roduc t s  w asob t a ' t hed .  This 

ann  ' x n ~  cat .a iyuc .~cuon o n  t~e Decomposlt*on of  m i x t u r e  of -open:Chain p a r a f f i n s  and olefins ires the ' :  

• . . . .  : , pp. - - -~ , ~ . .  ., o .  v, ~wo, p . . ~ .  w,l=t,) 8'7~ ; p r imary  g a s o l i n e  :(boiling p o i n t ~ 2 0 0  °) 
. . . . .  According to Boudouard  the  oxides of Fe  Co a n d  . 60% : g a s  oil (b. p .>200°)  2 2 % ;  Solid•paraffins (m.p .  

Ni  a r e  the pr incipal  f ac to r s  in  the  decomposi t ien of  20°=100 °) 10%. The  p r i m a r y  gasol ine  Can be Used: : 
CO according to Schenk and  Z i m m e r m a n n  the f r e e  a f t e r  a s i m p l e  t rea tment  T h e  he a v i e r  l iquid hydro- 

= :  metals , ,  not  t i m  oxides a c t  a s  c a t a l y s t s •  I n  t h e i r  : carbons a re  ecru:erred to gaso l ine  (octane index  65) 
: exper iments  Hi lper t  and  D i e e k m a n n  confine themselves '  b y  c r a c k i n g .  T h e  octane  : index-can  b e  ra i sed '  by ad- .:~ 

to-a s tudy of the  cata lys t .  I n  every  case  p u r e  Fe.-O,, m i x t u r e  w i t h  alcohol or  benzene  or addi t ion of  PbEt,. ~' 
":. ~ Which ba0 been i~eated prev ious ly  was  used. The  CO P r i m a r y  gaso l ine  i s - r e c o v e r e d  f r o m  the ~as  oil by 

• Was carefully purified alad:dried.:  Xt  950, t b e  tendency '  : dis t i l la t ion.  ' ~ ": 
: - : of C0  tO separa te  C is  v e r y  sl ight .  In :  spite: :of this;-= 1426: . [ICiest R e m o v a l  F r o m ' E x o t h e r m i c  c a i n :  

= i t  is  surpr i s ing  tha t  a t  t h i s  temperatt~re the  oxide is  lys t  React ions.  ] Chaleor  e t  ind . ,  vol. 19, 1938, pp.  
: "- ...... •.' r e d u c e d  to . p u r e , F e ;  A f t e r  10 h r .  a t  th is  - t empera tu re  394-398; Br i t i sh  Chem. Abs.  , -1938,: B,  P- :1012. : 

7 . . . . .  := _: 

and  ful l  opera t ing  condi t ions  a re  g iven f o r  : ( I )  Manu- 
f a c tu r e  of syn thes i s  g a s  f r o m  purified a n d  Hr-enr iched 
w a t e r  g a s  (80,000 m. '  p e r  hr . )  ; (2) n o r m a l  p ressure  
synthesis  (descr ip t ion  o f  s tee l  conver ter  embodying  cat-  
a lys t  3 0 ~  Co, 10% ThO:  pe r  Mg0,  60% k i e se lgah r ) ,  the  
product  w a s  l a rge ly  Stra ight-chain paraffinS, wi th  a 
la rge  quan t i ty  of  l iquid and  small  a m o u n t s  of  gases  
and  sol ids :  (3) medium-pressure  synthes i s ,  11 a tm.  
pressure .  W i t h  Co ca ta lys t ,  160°-200 ~, p roducts  were  
equally l iquids and  solids• Wi th  F e  ca ta lys t ,  225°- 
240 o, products  w e r e  l a rge ly  liquids wi th  sma l l  amounts  
of Solids and g a s e s  and  m e r e  u n s a t u r a t e s  than  wi th  
Co; (4) olefln syn the s i s .  The  synthes is  gas  has  a 
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m u s t  be gasified,  a n d  i t  iS f r o m  t h i s  view:point  t i m t  the  
subjec t  m a t t e r  of t h i s  a r t ic le  i s  developed.  Va r ious  
developments  a re  d i s c u s s e d :  U n d e r g r o u n d  gas i f ica-  
t ion,  to ta l  gas i f ica t ion  b y  producer  g a s  methods ,  such 
as  t h e  Wink le r  and  L u r g i  processes,  t he  B e r g i u s  proc-  
ess  o f  coal hydrogena t ion ,  the  F i scher -Tropsch  ca ta -  
ly t i c  gas-convers ion process ,  in  p a r t i c u l a r  t he  Amer i -  
canized version,  t h e  Hydroco l  process,  a n d  t h e  power-  
g a s  turbine.  Only coal  hydrogena t ion  a n d  sha le  oil 

a r e  lulled ou t  a s  be ing  uneconomical  compared  w i t h  
o ther  processes.  T h e  m o s t  f a v o r a b l e  m e t h o d  of  c0al 
beneficiat ion f r o m  a n  economic s t andpo in t  appea r s  to 
be to ta l  gasif icat ion u n d e r  p res su re  and  Oxidation a t  

H~.- '~'~ -c l io  of  1"  1 25 2 t r a in s  a re  used  : 1 a t  10-12 t h e  m i n e  into a h i g h  B. t. u. (600 B. t .  u. an~  a.bove) 
• ~ " ' ~ .  ~ a ~ ,  ~ ~u,,~*~" ~ .  :;~'~ "~,~£d,_...__g u-,. the  r e s idua l  gases, gas ,  supplemented i f  des i red  b~. a phase  ox zne ~ mener-. 

~tmm'l ~ Co catal : rs ts  a r e  used for  both, Yie lds :  Tra in  T ropsch  react ion to  conver t  p a r t  of  t he  C O  a~ld.H~ into 
~ - l n  ~ ,  l~nnf*fiabi~ ~as  and  120 gin. l iquid pe r  hi.' feed a r ich  blending gas ,  t h u s  proaucm.g a . rmn ~u~* ~.:y , 
g a s :  ~ra in2 . -30  ~fsolid produc'ts and  160 gin . l iqu id  c a p a b l e . o f  pipeline t r a n s p e r t a t ~ n  2 n  d~re~te~omP~t ~ 
and '  aseous 'pr0~ucts  p e r  m ?  feed gas~.; (5) a loenyoe d o n  w i r e  ~xansper~ea con* ~r  ~,~ . . . . . . . .  ~.:, . 
syntg~sis  I n  the  0xo  process  al phat ie  aldehydes are  consumption.  A l t e rna t i ve  methods  a r e  p resen ted  sucn 
fo rmed  by ca ta ly t ic  r eac t ion  of w a t e r  g a s  o n  olefins. : : as  t he  method  planned by  the  P i t t s b u r g h  Consolidation : 
The  a ldshydes  a r e  r e d u c e d  to alcohols f o r  production Coal  Co. t h a t  leads~ _~ __^ . . - - ~ , m f i , ~ ÷ ~ n n f r ° m  c o n !  t o  gas,  gasoline,  a n d  : ' 
of detergents bY sulfonatien The o]eflns are C~,-Ca, . chem,cals, or die mydx. 'oc~.ePa~CeSSnatu~a~--~ts 
~ i th  the double bond at the end of the chain. Tne .  thereof adaptea to c0a~ ~n~e ,  o~ , ~- 
react ion w a s  ca r r i ed  ou t  batchwise  a t  t empera tu res  beheved that ,  g,ven consmtent  deve].opment o f  fl/~%new . i 
r ls in~ l °5° -145  ° and  a t  150 a t m .  p r e s s u r e  us ing  tue  technologY, consumpr lon  o~: coal WOU~ r l ~  L,~ 
Co c~ta~:st.  A p lan t  cos t ing  11 000,000 R M  w a s  b~filt indUS extent .  . . . .  
hav ing  a capac i ty  of10,000 tons h i g h e r  a i i p h a t i c  moo- . ~  :HOEI~E f f ~ r  S e e  a b s '  3262. - 

h o l s  C.=-C~,. :Es t imated cost of product  0.90=0~5 :RM : i 4 3 4  HOVER 'L"  J ' E  P r e p a r a t i o n  a n d  P r o p e r t i e s  o f  : 

power consumption w e r e  _ : - '̂~.~ ~ - r e a u  of  i%1ines ~ e p t .  of In 'ves t ignt ions  3,770, ,: 
kw.-hr  per  y r  a t  0.025-0.03 R~I~ H : u  z~rdm, pe r n r ; ;  39 p p "  Chem Abs. vol. 38,'1944 p 5647 
w t e r  a s  50 m pe r  n r  a ~  ~n~--u.uo5 tl.%1 per m ; " " ' ' a ~g. ~ . 7 -  : ' • . . . .  : a ~ n  - ~  ~o~ k~, • ~- '400 : Probable  physical  and  chemical  charac ter is t i¢~ o:f the  : 
olefins 1,zoo ~g. p e r  nr .  a ~ y  . . . .  ~,~ *T ,~ v~-^~.:__-~'f _.__ ; ~'~-~,er Tro, ,sch ( a b s  1026) :carbides a r e  s u m m a r i z e d  : "  : 

" ' r h r  a t 0 6 0 - 0 7 0 R h l - p e r m  • s ~ e a m - ~ t m t o n s p ~ -  ~ - ~- - • . . . . . .  - - m. pe • . • ' t ubu la r ly  T h e  k ine t ics  of the - fo rmat ion  of  corrodes ox : : . .  
flay. :~ ' :  ' ' .~ - - . .  " F e  Co, .~nd N i  were  s tud ied  a n d  the  r e su l t s  o f  v a r i o u s  . / 
1430.~H~sv, :L. L.  :Methanol  Synthesis  ±,Tom w m e r  ~ , + ~ , , ~ o ~ n v r ~ , f ~ a . . ~  renct i  ns  w e r e  i s o l a t e d '  . ,. 

Gas. Chemist ry  of Coal Util ization, vo!., 2, !94o, :: 2~ '~X'~.a~re~c{ io~proeecding on°the surface be fo re . - .  
. . . .  -pp. i846-1808; - " i : ' : i t  h a s  been covered w i t h  carbide  and  reac t ion  products  ; : .  

a g r a y i s h  metal l ic  p roduct  w a s  Obtained,  which ann-~ M e t h o d s  adoPted ' in  M~OH syn thes i s  and  t l le -pr0duc-  " Review Bibl iOgraphY Of 230 r e f s .  : . -(2) a s l o w  react ion which  m a y  t a k e  w e e k s  fo r  comr- 
]yzed 99.8% Fe.  A t  $50 ° thel fo rma t ion  of" carbide  t i o n  of  hydrocarbons by the  F i s che r -T ropech  process ~ - ~ - . ~  ~ee  abs. 155, 158, 1677a, 32 i l ,  3212. pleti0n.  A t  t he  end of  th i s  react ion,  t he  ca t a ly s t  h a s  a : . ,  " occurs rapidly, and  a t  the  s a m e  t ime  the  sepa ra t ion  of - : a re  ~ i v ~  • • - . -  • ~ ' 

' . C o c c u r s .  Below S00 °, the  sepa ra t ion  o f  C occurs  v e r y  ~ o ~  " -"  ~ 1~1  l=I~g T L T, DRESSLER R . G .  AND BATCHELDEa defini te  compemtmn,  by  w e i g h t  of car  mac ,  co~respena- / :  
rapidly.  The evident  conclusion i s  t h a t  not  the  F e :  ~=.-,. ~ " .  [ M anuf ac tu r e  : o f '  Synthet ic  :Gasol the ".~j . : * ~ "  ~ " ~ r e a u : ' 0 f  .AIines 'Cen~pletes G a s - S y n t h e s i s - :  ing toFe . -C,  Ni,C, andCo-.C. S 0 m e F e s t p m a y ~ e z o r m e a ,  : 

: i t se l f  but  a carbide has t ens  th  e reaction.  T h e  mate-  : : ~ccor~ l .ng  t o  the F iseber -Tropsch  P rocess :  by  the .,i ~-~;-~" ~ralve Wor ld  v 0 i  48 No 1 195i  p p  98--103.: .This  slow react ion i s  Identified w~th ea r~ l ae  xornmuon  . .  
.... : "- v i a l  sbowed n o  t race  of magne t i c  pro!berries a t  200 ° ~ o c l e t e  t ;ourneres -Kuhlmann . ] :  Rev. Carburan t s  ~! ~. '~"~• Y ~- ' : , - - : ' ~  -~:~--~t~e~is d e m o n - i n  t h e  la t t ice ;  (3) i f  t he  t e m p e r a t u r e  i s  above  a cn.arac- : 

: :  s i n c e : p a r e  Fe  loses i t s  m a g n e t i c : p r o p e r t y  a t  750" and  ..... .. : ~ 'rance,:  vol .  X, No.: 12,~1938, pp .  5 0 ~ 0 9  . . . . . . .  . .: ~#~ ~ : , e s e r i o e s  recenvu.y c o m p 2 ~  " g ~ : : ' ~ [ o n s  o f  t h e :  t e r i s t i c  va lue  for  each  meta l ,  q i s  fol:med. : ~  co n u n u e s  
: ' the  carbide a t  200°, only the  carbide  could have  ac ted  ~ Descr ibes  process. T h e  y ie ld  ': 0f :hydr0carb6ns  i s  ~ !  : s~ratt0 n pmn~ a t  . uom~!r - - ,  .G-C:,~y--~2a(~:RS fication ' : un t i l  the  F e  is  di luted to ~l%:.of the  t e t r a  ~e--u m a s ~ :  : 

• ' a s  c a t a l y s t .  The - m echan i sm  of  t h e  process  probably about  65% theoretical.  The  p r i m a r y  products  consist  -~ p l a n t a r e  those x?roxy.ge  n P r 2 2 u ~ o ' : , ~ " s : Z ; ~  .an~ ~ T h e  Fe  and any m e t a l  w i t h : i t  i s  d is t r ibuted. : througl t  ~':, 
: :  " ' : ~  " iS. t h a t  t h e  a p p a r e n t l y  s t ab l e  carbide  Fe~C i s  b r o k e n  o f  8% gase s  propane, pr0pylene butane  and  butvlene" . ~ |  ~ s.yn, t~ems 'gas  p unnca~mn,  e~ve~.v,.- . ;~- . . . .  y . . . . . .  t he  C in a finely d iv ided  s ta te :  :Above  [.he erot ical  te rn-  
": . • down by the action of C O  i n t 0 a  s e r i e s  o£ c 0 m p o u n d s  6 0 ~  g a s o l i n e  d is t i l l ing  below 200 ° C . "  o2%- g'as od :;::..'~| : ~ m t i l ! a t  ida :anu  Pr0auc~ r ' . :9, • .: - : . . . . .  - p e r a t u r e  mix tu res  of  F e  and  O Corresponding to inmost  : 
- r i ch  in C, such as  F ~ C  and  FeC. These  a re  W r y  un :  : d is t i l l ing  above 200 ° ; and  10% solid p a r a ~ n s  mel t ing  "~[.:| ;" I=~IRTZ( H. ,gee  abs  ~2304, 2305. :.~. : :.~ ~ a h y  composition can he  p repared  - T h e  C - f a r m i n g  reae- . . . .  
: • : : : s table  and .  tend to fo rm Fe~c aga in  w i t h  sepa{at ion  " a~ 20°-100 °. The gasoline f r a c t i o n  is  c racked  to r a i s s  ' ~ i : |  : 1432 HOC~ZST~*ssza Y [Cata lyt ic  S~nthesis  Of Hydro-  ": i  tiofi is .apparent ly  1s t  6 rde£ : . "Al l  t h e  carb ides  o f  :: 
: :  ' : o f  C. ' : ' : : : .  : . ~ . : . ::. the  octan  e n u m b e r .  T h i s  Yields 80% motor  fue l  of 95 ' ~ : : ~ | ;  . o ,~.h, ,~:  hv  t h e  I F'ischer-Tropsc]~ Process . ] :  Rev. F ischer-Tropech c a t a l y s t s  a r e  more  unstable ,  t h a n  the  

) Hn~SHELWO0V, C 1W. Ze¢ abs .2746 ,  3263, 3 4 0 7 . : :  octane number ,  wi th  Very:high P b  susceptibili ty• The :~:~]: ~. ~=Lm[~'ind~.:'Buen0s Aires,  ; r e lY2  No. 19, 1 9 4 9 , - t r u e  re f rac tor#•carb ides .  A s  F.e, Co, a n d  N i , ~ e  ~ r  r : 
: :  ' : 1421 HLXSnELWOOV C N ~ D  H-~aTLEY H inf luence  g a s : o l l h a s  a¢ cetene n u m b e r  of  over  100 and  can  be :~;~ |  " 10-13 20": 'Bri t ish Chem: Abs. ~t950 B; I ,  p. 4 8 4 . . b i d e s  a r e  u n s t a m e  wi tu '  respec~ ~o ~ a n ~  m e ~ . / o f - ~  : 

: " " ~ ~ ' " ~ . . . .  ' '~ ~ m e n a e a  w~th heaw, oils o f  v a r i o u s  o r i ~ n s  T h e  Cour o , ~ :  " : ~ " ' " r "  a l l  k n o w n  Jymcner,=tT0psen c a m . y s ~  . . . . . . . . .  ~ - : : . of  Tempera tu re  on T w o  A l t e r n a h v e  "Modes of D e ,  ~ ,.~a~ . . . . . . . . . .  . . . . . . . . . .  ~ " . . ~ , | :  .~ . . . .  : Summa r y  of effects of tempera ture ,  p r e s s m e ,  pr0Po - . . . . . . . . . . . . . . . .  ~ . . . . . . .  ds  0 58. This .  
. eompesitlon of  Fo rmic  Acid. 5 o u r  :Chem S o c  v o l  ' ~ht~'~un~L~_a. nn y d .  has  ~ u n r  a s y n t h e s i s  u n i t  o~,j~L.~.!~|i ; ::-[ions of in i t i a l  c0nsflt~iedts fed to reac t ion  chamber : a to  m r a n | u s  ~_o m e L ~ - a ~ u m ^ $ $ u : ~ ,  n~ :  ,r~on~ch ~ 

• " - "' o " - . . . . . . .  n a n n u m  capacity . . - ...~;~ . :z  . t i tv  " " s eems  Eo oe a cwmxnun u = ~ o - . ,  . ~ -  ~ - ~ - ~ - * ~  ~ : : .~ : : . :123, 1923 pp. 13,33-1338 Chem• Abs., vol. 1~ 1923, _ " : :~'!~4D.'~-~ a n d s h a u e  of react ion chamber  on the  type  and  quan - : . . . . . .  ~ .  : : - ~ - ~ : -  ~-^  ' ~ z ~  ^ .  ~ s .  a t ~ t , r t s  d ~nz ~ 
. . . . . . .  ' :p  2865 " . ~ : - . . . . .  . - m.mscH J ;  H See abs  117 :',~-~-~7"~:" : " : o f  t h a  {'mished n r 0 d u c t .  Cont ras ts  p r o c e s s ' w i t h  the  acum~y  -xne ca t -~ ,u~ .~ '2 ~ =  ~ 3?~ .  ~ : ~  ,.:,:=. : :  ~ '  
: :  -' : " ': : : ' ~ ~:~ ::~ ' : - ' 1 4 2 8  H ~ S  H '  : :: ~ " ~ : : : ~ ;  " ~ i :  ~ = " develo ed by the I G • t e r s  tttialcomp°unaswithrmetpinser~eam~° taem~=~t~  '"  1422. HLXSHFmWOOD C N. AI~D TOPLEY B E n e r g y  of  ' ..." . c FELDER Y. O. ~A~n.BoTD .C A P h y s i c a l - - * ~ : ~ i ~  high-pressure  Synthol  p r o c e s s  P . . d  . . . . .  " " oH . . . .  e ~ ,  d | s to r ted  me ta l  ~ la t t i ce  T h e  C d o e s  not~" 

' ~etlvation. in Heterogeneous  G a s  Reac t ions  W i t h  R e :  ~nem*cal  Approach. to Reaction_ K i n e t i c s .  flour. ' . i ~ } ~  ~: :~-v Fazbenindus t r ie  A -G. Discusses. use  0~ # ' e  ahoY. mor%~. ' :  ~'Y'~ex~s ~$+n'-~ ~ . . . . . . . . . .  ~[*n~'::~-~m I t  ~s- boun'd t o  t h e  metal:, b~ "-~..~ . 
• • l a d e n  to the  The r m a l  Decomposi t ion of  F o r m i c  Acid  Craem. Educat ion,  vol. 27, 19~0 pp. 127-135; Chem. ~ ~.~: . . ' :=  ated Co ca ta lys ts .  . . . .  .... - ' ^ . o ~ + ~ , u ~  ~ ,~moe . ,H~d bnndg T h i s  m a ~  b e  t r u e  b f ~  :- 

: ! - :  ' r ap e r :  J0ur : :Chem.  Soc., voL 123, t923 ,  pp~ 1014-- ~bS ' ,v° l -44 ,1950 ,  p .4759- : ; : : :  - ~ ; , ~ i ' , ~ ) : , , 1 4 3 3  H o n 6 r ~ s , E . :  : C o a l . - I  . I n d u s t r i a i D a r k n e s s .  I I . ~  . . . . . . . . .  " . . . . . . . . . . . . . . . .  ' 
•:  1025; Chem. Abs., voi. 17 1923, p. 2810•. : Diseuss i0n  Of t h e  principles  o f  react ion mechan ism .[~]~.~i~~:: - ~  c o a l  Miner  ~ 

eaks  i ~ ~-~1 Revo lu t i0n  For tune  the  su r face  carbide .  I t  i s  inconceivable t h a t  c a rb ide  
P " • . . . . . .  e dO o~o ":~'0 - ~: " f o r m a t i o n  in  the  body o f . t h e  Cata lys t  w i l l  no t  p r o = :  

1423. ]g.n¢sH~wbov, C. N . ,  HARd,mr,  H., ANn TOPLEY, ca ta lys is ,  a n d  reaction rates•  14 refs .  :: . . ." vol 35 No. 3, 1 9 ~ 7  pp• 85-95, _ .1-" .3 .  ; ~ . 'L PP. ~ , n , d ] v  m0dif~  the  urouer t ies  Of the  Catalyst .  'Metal-  
:::' : " : : ~ :  . Inf luence o f .  T e m P e r a t u r  e on .Tw.o A/ terna t lyeA .. 1429.  HmSqHm~-~, W., ~ D  : LOWDSR~tr~ : F.  R. ~ : : ~ ' ; '  " 99-105 238-204. ~ " • ~ " to ,me ta l  dis tances  wi l l  change  The  e lec t r ica l  and*nag-  
:. - : ~ Modes of Decompos, t inn of  F p r m i c  Acid. _Proc.Roy.  Fischer-TroPsch"  and All ied Pr0cesses. :  c I O S  Rept.  ~~'' ::*:' '" " " . . . . . . . .  ~ [ ~ z ~ :  Discusses  t h e  economy.of : the  coal i n d u s t r y  and  laYS net ie  nrouert ies  wi l l  no t  r e m m n  the  s ame .  H~, dis- 

~ o e .  (1 . ,on f lon)  V01 .WO .& l ~ Z 2  p p  n ' ~ - a ~ £  ~ n e m  
' , . . . . . . .  X X V I I - 8 2 , 1 9 4 5  24 pp., P B  474;  Br i t i sh  Coal UttliZa- :~'s~;<~. !-~ sl~eelal emphas is  on t h e  inefficiency of  Eae methods  for  = m y e l i n  t h e  lat t ice ~ ~robably wi l l  not  b e h a v e  the  same,  

: .... : 'Abs. eel. 17, .1923, p. 914. • '--~ - n . . . . . . . . .  ~ - ' ~ : ~  min ing  t r anspor t ing  a n d  consuming it .  I n  a t tempt i  g - - - - ~  ~^oause m a n ~  of  the  in te rs t ices  in  t he  metal l ic  C: : - ~ : :  H n ~ r ~ ' A .  g e e ' a b s :  2 8 ? 7 . .  : t10nandlResearchAsso~.,i%IonthlyBull. 10 , i946  abs,.~ r - , . . ,  , ., , . ~,, p . . . . . . . .  
' : 942; TOM:Reel  239. ~ : . : ' : : ~ ; ~ : r :  : to  answer  the  quest ion • W h a t  shall  we  :do about  ~t. , ~-~+:~ ore  filled T h e  absorpt ion of  r e a g e n t s  a n d d e -  

: . . . . . . . . . . .  ~ ;~-~: . '~ ;  .~che teehn0io'aw of the  modern  developments  in  the  proc- . . . . . .  - _ _ " _ ~ ~ - .  _ . . . . .  ~_ ,~e ~ ~ ; ~  H n ~ o ,  T. ~ee abs: 1830. : . Repor t  o f  a Visit ~o the  K a i s e r  Wi lhe lm I n s t i t u t e . ~ 2 ~ ;  - • ~-  . .- . . . . . . .  , ~  m ~  - ~sorption o~ tne  p rouuc t s  p r e n a m y  a r e : m v u m ~ , ~  ~ ,  
: : :  - : . , : i~ , / .H~es~,S. ,NO~ORZ, N. ,~ l~ '~ l~opue~ ,  M.- ~Ianu-: f 5 r  Kohlenforsehung  a t  ]Httlhelm. Severa l  complete/;:~'||~-':~;:'esmng°fcuaiana*ts'c°nSampu°n *s px=~ . . . . . .  . . . . .  . . . . . .  impe ra t ive  r equ i r emen t  appears  to  be •that coal  c a r b i d e :  C fo rma t ion  b y  carr~ ' ing a w a y  ac t ive  c e n -  
. : xact'ure of FattY Ae*ds bY the omdafion. 0£ p a r a f f i n . , . :  : plants and Pi!°t plants were inYestigated" 

,, '_7 . . . . .  : " 
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ters and producing irreducible residues on the catalyst ,  
would tend to poison It. 
1435. ~ Introduction to the  Carbides of I ron  

and Their Physieal and Chemical Properties. Bu- 
reau of Mines Tech. Paper 718, 1949, pp. 1-15. 
Introduction to the main  repor t  by "Pichler and. 

Merkel, entitled "Chemieal and Thermomagnetie Stud- 
ies on Iron Catalysts  for  the Synthesis  of Hydrocar-  
bans." Presents a comprehensive, annotated l i t e ra tu re  
review wi th  cri t ical  comments on present-day knowl- 

:edge concerning Fe  carbides, t h e i r  types, format ion , 
and properties, with special reference to their  appli-  
cation to the carbide theory on t h e  production of hydro- 
carbons by the hydrogenation of CO over Fe catalysts. 
Speeisl  consideration is  given to the conditions of for- 
mation and the identification of 2 new Fe:C earbides--  
the carbides (I)  and ( ! I )  of Plchler  and Merkel, the 
former having the Curie point  a t  265 ° and the la t te r  a t  

" 330 ° identifiable with the hexagonal,  close-packed F e  
: : carbide of Halle  and Herbst. Appendixes A-=D present  

the evidence in  the form o f  t rans la t ions  of laboratory 
memoranda on the discovery of the  Halle  and Herbs t  

AND 

composite thermomagnetic curve  may be resolved into 
i t s  components when their  character is t ic  magnet ic  
constants  are  known. In  connection with X-ray and 
chemical  analyses, and by means of a few simple equa-  
t ions,  the re la t ive  abundance of  ferromagnet ic  phases  
can be calen]ated. This procedure is i l lus t ra ted  for 
the.3-component system Fe ,C- -Fe ,0 , - -a - -Fe ,  and  the 
significance of the  magnetically nondetectable F e  is 
discussed. 
: ! 4 3 9 - ~  Some Reactions in the Iron-Carbon Sys. 

tern: Application to the Tempering of Martensite• 
:Nature, voi• 167, 1951, pp. 977-978. 
Precipitated Fe-Cu-K.~0 (100 : I0: 0.32) catalyst 

was reduced with I~[~ at 220 ~ C. and earburlzed with CO 
at 188 ° C. to a C:Fe weight ratio of 0•06966. This 
preparation, consisting of metallic ~e and hexagonal 
close-packed ~e carbide, was used as a model for the 
thermomagnetie st~idv of the reaction that occur dnring 
the tempering of carbon-martensite. The results  indi- 

c a t e  t h a t  the 1st  tempering reac t ion  (below: 200 ° C.) 
m a y  be the decomposition of mar tens i te  to hexagonal 
carbide and metal l ic  Fe• and t ha t  the 2d reaction (at  

in the  reduced catalyst  and hydrogenat ing  the  carbide 
So formed can be repeated apparent ly  indefinitely a t  
210 °. 
1442. HO~Em L. ~L E.. l ~ , , ~ s ,  ~V. C., ~.nn B ~ .  E .  H.  

X-Ray Diff rac t ion  Studies of  the  Action of Carbo n 
Monoxide on Cobal t -Thoria-Kieselgahr  Catalysts .  
I I .  3our. Am. Chem. Sac., vol .  72, 1950. pp. 2693--2701. 
Below 285~-10 ° CO reacts w i t h  finely divided Co to 

form only Co_~C, above this  temperatnlre iner t  f ree C 
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360". The Co carbide in the prepara t ion  used was  
el ther paranmgnet ic  or very  weak ly  fe r romagnet ic .  
In  the range  from about  86-'25c]~ Co carbide, t he  de- 
composition t2me curves were  l inear ,  and hence  the  
reaction was  o f  apparent  zero o rder  in  t ha t  rnnge.  A~I 
empirical net]vat]on energy o f  54.3 kcal. pe r  mole 
was found f o r  the  range of a p p a r e n t  zero order.  T h e  de- 
tai ls  of a magne t i c  method a re  described, by  means  of  
whleh the  complete course of  a react ion in  the  sol id  
s tate  cau be followed u n d e r  ce r t a in  conditions. 

also is formed.  The results  of  a s tudy of the reaet2ons 
occu'rring above th is  critical temperature  are presented~ 1446: . MedificatYons o f  the  Carbide, F e : C - -  

R e d u c e d  Co-Th-kiese lguhr  ca ta lys t s  produced i n - ,  T h e i r  Proper t ies  and Identiffeatlon.  Your .  AnL 
creasing am oun t s  of free C a n d  decreasing a m o u n t s  of Chem: Sac., voL 71, 1949, pp. 139-195 ; Chem. Abs.:, 
Co.~C on carbur izat ion wi th  CO a t  increasing tempera- vol• 43,1949, p. 3699. 

' t a res  in  t h e  range  243°-293 °. A t  the high tempera- Purpose o f  t h i s  paper is  to de te rmine  the r e l a t i onsh ip  
tures, t i le  max imum amount  of carbide is" formed betwcentheFe_~Cesrbidesthatwererepertedinthermo- 
within the  1 s t  5 l~r. of carburizat ion.  Free C tends  to magnetic s tud ies  and those repor ted  in  --'(-ray diffrac- . 
nlake the  c a t a l y s t  inaccessible to  further  carbide tion studies.  The existence of  o carbides o f  F e  wi th  I 
formation e i ther  I y pois0uin~z or  by mechanical block- fo rmula  Fe_-C and  hav ing  Cur ie  p o i n t s  a t  247 ° and  3S0° '~ .... I 
int. Carb ide  inh ib i t s  free--C deposition. S e e  ahs. 1441.  :has been confirmed. .~ hexagona l  cluse-packed Car- I 

' i443:1HOFERo L:  ,LE.• .~D PEEBLES. :W• 0 :  X:Roy D i f "  hide of lee h a s  been prepared. T h i s  carbide ha s  prop:  ! 
f ract ion S tudies  of the  Carbur iza t ion  of a C()balt=- e r r  es s im i l a r  to tb0se o f  t h e  carbide described h y  : I 

Halle  and He rbs t .  The identi~" of  the  350 ° Curie-point  
carbide, Recent invest igat ions a t  the Bureau of.Mines 200°~240 ° C.) i s ' t h e  decomposition of die re ta ined Thor ia -Kiese lgnhr  Fischer-Tropsch Catalyst.  Am. carbide  of P ich le r  and Merkel w i t h  the hexagona l  car- ,i 
indicate tha t  carbide (I)  is  ident ical  w i t h  tlie Hl igg  austeni te  into the Same products Between °40° and lmm Sac 111th Meeting _&bs, 1947 p. 1-E. . . . . .  C • "' . . . .  . : ~ . ~ . .  ~ bide has  been established. The ident i ty  of  the  247~ [ 

. carbide. " 300" C., the hexagonal ~u'bide is conver ted to H~igg Cata lys t  conta ining Co-ThO~kleselguhr  n ~ t¢{:  o~ (265 ° according to  Pichler  and  Merkel)  Curie-point  
S a c  abs, 47•. ~52' 54 •, ~586,_~ 3297,~: -.3647" "~ : :HiiggCarbidecarbide(See abS•react1446)to formandcementiteab°ve 300"(seeC.absFe1437and :100) was  prepared essent ia l ly  by t h e  1 e _ _. n carbide wi th  the B~i ~ carbide h a s  been e~tablished - I 

1436. HOVEr. L. 3. E. _~XD L'0HX ~..~1. ~rumes oz A b o ~  e-t7 . . . . .  c " " . . ,  ) '  "s ' ; ; ' " "': : % ' - "~, - t  The carbides  reported b y  H o f m a n n  and  Gro d by I ~: Ferronm~netic Materials.  Consolidated Enm Corp. blde'intoU:e~n~li~[a~ned~!e~eCOmpos~ti0n of ~tiigg ear: : F1 ehet and Koch reduced ~ t h  H at 400 ° a i m  rnc . . . . . . .  ~1 an " treated w i th  CO at 210 °. T h e ) ' ~ c ~ l o n  ~'~S .~n (  u ~  Tnti~ff ~eem to  be the hexagonal  carbide T h e  h e x a :  I 
Recordings vol" 4 No 1 .~Iarch 1950 p 5," " s ee  abs 86 • x" e ~'e becomes appreciable ~ 1 the nlonner oz ~mnr ann oes en ~ • ~ . . . .  ' ' ' • ' ' . . . .  ( • , 5 )• Thus  the 3 sta~es o f  tenlpering are : .: gravimetrieal] . - . in • . . '  _ ".. ~. "~.; ~.~ :gonal  Carbide decomposes above  abou t  300 ° to Hfigg ! 

. ' . Measurement.~ o f  the magnetic propertie~ of ferro-• essentially. 6onfirmed br. fhe reactions. 'onset" yea . . . . .  m u~e ,~,: . 210 ~ the we igh t  mcrease0wn |g  to carmlr!zanon ~t:~pp~u carbide wh ich  in tu rn  decomposes a t  about  550 ° in  I 
- m a g n e t m  ~ubstances is  a coavement  method for  un-  ca ta lys t  modal a~-~o~+ ~ , ~  . , ,  -.*.~ ,~. • +- : when t h e  ra t io  C:  Co Ill .t! e c l t a l y s r  was nealuy zne . . . .  l h r  to cement i te  and free C 
; ~ , • . . . . . . . .  • . . . . . .  ~, . . . . . . . . .  1.~=rlneu~a[e reacuon ~ " l ~ o~C -The C de,as]ted ' i t  o10 ° c o u l d  " • " ' ' : ' . . . . .  ve . t lga tmg, the l r  composition and eheulleSl react ivi ty { f ~ , . ~ h e ~  ~ ~ .  ~ ~..,h a.~ ~ ~ ~ . . ., ~ . ~ same as  t h a t  11 C . . i • - ~ • . - - - .  . , : ,) , . ~ • " . . . . . . . . . . . . . . .  ~ g~ ...'~*,,=~ I n  p0S~U~a~e(~ ~na~: nas ~' ~ -~, ^ *^-~ *^ ~ -~-~ +.'-°-" -*f hicher hydro- 1447. - - .  L o t h e r m a l  Dee0mposlt lon of Nlekel  , 

- of these properties the Curie point  and the ~peelfiC : not  v~- hoan ~hSairar] 1,, , .~ ,ea .  o'+a ' " : , De rapl(l lv eol lver t~l  tv ~_xal ,~.,u ~.,t~=~, e • - . ~ . . . .  ~ • 

' - • - : - - • - ~  ~ ~ ,~-~n ~'~nL~S W C Preparation = t ion analys is  showed. tha t  the_Th0.<and kles?l~m~' :m = ~ ', . £ : .  , ~ *  ~ . . . . .  , -  -,,, '1 : ~ magneUc curve which l s  obtained by means of t im an"  X ~ '  "~;~; " ' ' :  ~ - ' : " "" ~ "  "~ - 
• . . . . .  " ; . " u . - ~ a v .  J~l~raetlon ~Enflis~ oz a New ~:ODalL -magnetic balance. Typical thermonmgnehc curves are ~ 'Carbide ~onr  ,~ln' Cl~em S0c ~ol 6.9 594" " the ca ta lys t  were  amorph0ns• as  was  also the Co oxide : L :vo l •da ,  19oI{p.-!~',op~ - - . :  . . . . . . .  • - .  - : .-: : J 
: shown. Thamate r i a l  was a mix ture  of 2 modifications : $93--$99" Ch m" ",~ " • ., " , u,.. 4 ,,~pp. ~ be fore : reduc t ion : '  After  reduction ,!lowever, the Co Thermal s t a b i l i t y  of NhC Was s tud ied  magne t ica l ly  . . . .  ] 

:' : " of Fe..C ' the H ' igg  carbide (Curie  point, 250°~, and  : ; e . = bs.. vol. 41, !947, p. ~363: " : " :~; was~in the for ln  of eubic~-Co; which  is tile form stable  . . . . .  and by X-ray~ diffraetion:320~-355° on a fu l ly  carbur-~ ::, ] 
i: , ...... ~ thehexag0nal  close-packed carbide (Curie point 3S0°) CO reacts wi th  finely d i v i d e d  Co at'Co0°-'230 ° : to  ~: above about  360% N o  trace O f a n y  hexagonal ~-Co ised :and o n  an  alfi lost  ful ly  ca rbu r i zed  sample.  An.  ~ 

eontaining about  :10-30~_ Hiigg: c,~rbide as :estimated ~:form a PrOduct o f  the" coalposition corresponding:tO ~ l i n e s  Could be detected: ~: Upon .Ca~:lmrization, l i n e s  of induction: per iod precedes the  decomposition. T h i s  ' : :. I 
from spedfic nlaguetizations The appara tus  is  i l lus- t he  formula:Co=C (9.3e?~ C):  This product  reacts corer :~ a new  pliase appeared; which llre~:iously bare '  b e e n  } period is ana logous  t o  t h a t  found  fo r  t he  decomposi-: : ] 

. . . .  t rated and described • p le te lv  wi th  H- a t  240°-250 ° to ~ive Co meta l  and CH, .:Z identified as  owing to a :new Co carbide,~ .~fter hydro -  tion Of ans ten i t e  There  i s  n o  de tec table  s t r u c t u r a l  : • 
1437 Synthes is '  of Cementi te .  Your:  C h i n .  ~h0eo ~arbur~oa~°nn~feC° ~ temPt~rant~l'~sil!ighertha ~ genation of t he  carburized catalyst ,  the lines of hexag- : change in the  carbide dur ing  the  induct ion  period.  The : ' 

:: PIkes. vol. 18 No 5 1950 pp 766-767 Chem. Abs • : only . . . . .  g "" . .  ~ .  • , " : onai~ a - C 0  appeared. : : , ,  . . . . . . . .  : : carbide decomposed into free me ta l  and free C w i t h o u t  : 
: , : , :  . . . .  vol  44 1950 p~6367 . . . . . . . . .  . . . . .  : : ~ u p r o  u:~yc reacts  w i t h H . ,  a t  _40°-250 ° t0!  . X. l~%v'Diffract i0n Pat terns of S o ~ i ( 1 - i n t e r m e . d t a t e  f.ormatlon of a lower  carb~de~ t~tihort~]~ : :~: '  
- ' D i b "  " " . . . .  . . : :: :: : - - ~ - - . . . ~ . :  ~ a r o o n  m excess oz t i l ls  amoun t  reacts ~(romatic Hydrocarbons. Anal .  Chem., v01. 23, N o . . : : r a g  the maue t ion  parma Dy zempora~T o e r  e a u  g , 

. . . . .  esc u es new method=for :synthesizing cementlte :~with H only a~ ~,,,~,.-'+,,,~o -~,~*^ ~.=~o ~'~ ~ . ~ :  , : 5~195i p p .  690~695.. :: "" . :. : , : not  affect- the  zero-order ra te!  of t h e  decomposition, 
, which overcomes the difficulties of t he  presently known :~ reDorts"the r~'~l~lt ":~'-~'~:''~" . . . . . .  "'~- " " ~  : " : ' ~ "  ~ ' ~ "  

: . . . . . . .  ~ . . . . . . . . . . . . . . . .  uules on ~ne earnur lzauon o~ invest igat ions:-]nt0 the  basic :rSaP~c~ ,oaf cOa:ehydroO ~ . : ;~eVe~ sWuh;;r~t~sedno~mali~d:::i?~ he~ez~°rd-w~esr COTe :: ~' methods I t  ~s ba ed on the fac t  t ha t  in par t ly  car- Co b -  ' ~  a ~ -^r" . . . . . . . . . . . . . . .  . . - -  • ~" ~ - . . ¢  

. : . . . . . .  burized F e  containing: either or~ both:modifieaUons o f  :: :t~h-:With, and X-ray analyses of the resul t in~ -roductS •genation ~have led to the p r e p  - • ~ " , .  ~ _ r.: was: approximate ly  doubled i n ,  the  range 76-109'v: 
- the Fe carbide P ~ C  the carbides wi l l  beg in  to react  ' The  re~u]t ~ ~n ~ :  . . . . .  " z  .,. ' . ~ _ ~ ~ ~ ~ " ' hi hl urif ied solid aromat ic  nynrocarDons man-a re  " ~ " ~ on a n  ence th  : • , - , • . . . ~ x u~ca~e ula~ ~ne essay  nynrogenatea u ' ,  " g  Y p " • _ . • . : . . . .  z _ _ -  : NhO,:the decompo i t i o n r a t e x ~ a s  e st t"  h e . . :  

, " wi th  the f r e e  Fe a t  a remt ive lv  low tempera ture  produced by the action Of ~ ^  - "~ :  "" ~- ",~£a O,o ,~ Of in teres t  . . . . .  to t he  coal-tar, zuel~ , ann  cruet, i "vmaUsar~tiff - reaction" was  of appa~ rent  zero order  m" t h a t  r ange  " ~'.= 
( ~ o v t e  2f6 :~  avdlW~llshaa~ee~deacC:~leCt~spletehl~s brelO~ : : : m e t a l  is cbmbined wi th :  C0: t o ' o r  n ~e~Vv ~cl~.~lstalline : ~ .andcati0ntO theof "fieldsolid°f crvstallinemedmme" F0raromatiethe pes~ti~eayarocarnonsiden - .~ .Em~irical-activation~. energies. ,were  found~ fo r  t he  in - -  ~ l 

-~ - '. , - species Co.C whose s t ructure  is  d i s t inc t  f r0m either: : : :  x-ray diffract io n analysis  is proposed. :X-ray powder :~c.~.o:n Po~ri~dt~a~hde quU~ly 1 c e r r ~ r d e ~  L~r~d°fadn~C~e : : I 
t ion Fe ,O~Fe  Fe~C thus requires substant ia l ly  lower ~ -  or B-Co: 'X-ray diffraction ~ e .  ~na~.+~ +~.+ ~he 

. . . . .  ur . . . . . .  • " . . . .  " . . . . . . . . . . . . . .  ~ ~ . . . . .  . . . . . .  ~teomp~r~:~ estha~ianyoth_erknownsermsof;reactlons :,,diffieultyhydrogenated:Cisintheformoffinelydivlded. ~ ;7- diffraction pa t t e rns  of 59 hyarocar~ous nave  oeen : almost  fu l ly  carburized carbide : " . . . .  : 
, : pC c ~  .~ ~ L ~ unconmmma~e~ 0y zree u ,  ~nU: : : -Ccrystani tes .  :Yatticeparame~ermeasurements:of~-Co~ :~-obtained :using Fe-target  r a d i a t i o m  Enough lmpur i -  • " = : 

- , , .~erSy~mes~sls combParauve~y sl .mpleto carrY ou~. 'xne ~gave no evidence of  any solid solution of C in  a-Co i n a ~  ~i:~';"]a~t'tles appreciablyt° lower the  modify' themelting:p0~ntdiffractionby:as muchpatterns.aslY~ C.The ~ ' : d °  , :  : X°Ray.Diffract i~°nStud!  e s ~ : "  Ho~s~  :L, y.: E., P~Es~S,::~Y:Of th.eC"eAllC~_~Or n*'~n B~_~,~a.C_~rbs~ n ' E "  H• :=!': " 
. . . . .  - ~ u oeser nea wlra  me a la  oz a mermomagnet ic  • p a r t l y  carburized San~nle ~ 

-- graph. ~ : ~ '~ , . ' ~ " : , :~" - . ~ .  : --. ~ ,: _ . ~ : : " : -1441; .- X-Ray Diffraction Studies  Of the Aetion~i ~: l~atterns are ve ry  character is t ic"  those of closely re- ~onoraae  on uopa~- . 'xnorm-~mse mm . a t a  ~' . .  
i ~ : ~ t e d  compounds and.even i somers  are unique and can . , ,  I L  ~ee abs .  1442. : , . . . . .  : - 

• " x ~ .  ~ '~'nermomagnetieuece~ninationofl=F~gg - o f  Carbon Monoxide o n  C0bal t -Thorin-Kieselgnhr~ ~{ ~ ~eaffily.be iden t i f i ed .  " . : :  : : '- : 1448. H6FEP~= L• 3 .  E . ,  PEEIYLES¢ ~'V/C., .~.Nu DIETEr~,: ::--% 
: : : ........ "Carbide.~in U s e d  I r 0 n  Fiseher-Tropsch .Catalysts.  C a t a l y s t s .  I 3our &m Chem S a c  vol  69 19~Y#~ .: 144~, HOFER L "3. E., COHN~:E: M-, ANn pEEBLES, W. C .  r : : .  W. E: ,Magneti.c a~ndX-P~'y~Eiffraetion S tud ies  o £ : : : i "  

• . . . .  - A m  Chem s 0 e  117th M e e t i n -  Abs. l~farch~April : pp  :2497-~2600 Chem? ~bs vol "a2 ¥~a~ : "  ~ o , - -  ~ ~!:~:1Sotherma~ DeComposition' of t h e  Carbide in  a C a r - :  , unre~ucea ~ ' e rnc -uxme  ~ascner-'~Topscn ~ a u n y s m ,  
1950 p 36-J  Anal  Chem vol  2 1950 pp 90 910 : : ' " ' " " " - ' ' " - ". ' Reduction of the Fischer-true and l=t~]l-fv~ l~i~cher-~-~ ~ .~, h , ~ . ^ ~  ~ ^ ~ +  

: "Being capable  of measur ing  the  Curie ~points and ~ Trspsch  catalysts,  a t  400 ° leaves the Co in  the face- 
. . . . .  ~ - "magnetic momeuta of fe r romagnet ic  materials,  ' t h e  ~ : c e n t e r e d  cubic fl f0rm, wh ich :doesno t  Convert rea_dily, 

• r-'agnetlc balanc e is  sui table for  re la t ively  rap id  quail- :. to the  hexagonal close-packed a form. - O n  carburiZa- 
::: ,: ~ "tative .and quan t i t a t i ve  determinat ion ,of the ,ferro~ - t t o n  of  the reduced catalyst,  t h e C o  is converted to the: 

: magnetic phases in  used Fe Fischer-Tropsch~catalYSts. : : same carbide previously,  reported hy the a u t h o r s  (abS-~ 
Because of the nature  o f  the samples and the  method, • 1440). The" carburisat ion of a-C0 and .~-Co  as assO:;' 
special eonsideration mus t  b e  given to the m a g n e t i e  c i n t e d  wi th  kieselguhr,  The.: a n d  MgO proceeds a~: 

: :  ; field strength, :elastic:effecta, ~emanent force, Sampling . : nea r ly  the Same ra tes  ancl results  in the Same e r y s t ~  
~echnique, shape of sample,:- and hea t ing  schedule, l i n e  ca rb ide .  Hydrogenation of the carbii~te forms CI 

:" These points are  discussed and i t~ i s  shown how a and  the stable ~-Co. ' T h e  cycle of ca rb id ing  the ' ( ~  

Lrized- Coba l t  F ischer -Tropseh  Catalyst. 3 o u r .  ~ :.~ ~ 3our. A m .  Che~m= Sac., voL~:68,:~1046, pp..1953-~1956 ~.:~:ii i 
lys and  Colloid Chem., v01. 53, 1949, pp• 661-=669 ; -: " C h e m •  Abs., vo~• ~t, ~ 7 ,  p• ~ •  .... . _ _  ' :  -" 
1era. ~Abs, vol.  48, 1949 p. 6064. :: : Cata lys ts  prepared by prec ip i ta t ion  wi th  ]g.-CO= or " 
L a previous  study:0f CO cataiYsts, a new co  carbide '  K 0 H  f rom a Solution o f ' a  f e r r i c  s a l t  are i nac t i ve  i n  , 

was prepared  and iden t i f ed ,  and the ra tes  of  i the l~ischerrTr0psch synthesis  4 f  the  Original so lu t ion  ~:" : 
mti0n- and bf hydrogendtion of  this  carb ide  in  t h e  : contains ch lor ide  anion a n d  a re  ac t i ve . i f  the  o r ig ina l  . 
da rd  Co-ThO.--kieselgahr Fischer-Tropsch e a t a - s o l f i t i o n  con t a in s  n i t ra te  ion only, Thi  s ditrerenee m, ~: 
were observed• A s tudy now is m a d e  Of the  - act ivi ty is  an  ext remely  m a r k e d  one .  The ca ta lys ta  " • 

real s hitity of this carbide as eeours a :  pr pita ed presage : :  
~ha  , , i n  , e  ~n~h~rmal 'dec0muo- '~ produced more  m a n  Z or ~ gin, q ny - ; ~urized Catalyst . '  . . . . . . . . . . . . . . . . . . . .  , . . . .  d in  

• n was  s tud ied  magnet ica l ly  and chemieaUy 300 °"  per m• of synthes is  gas, whUe ca ta lys t s  p rec ip i ta te  : ' 
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the  presence Of n i t r a t e  ion, in some cases, gave  yields 
a s  high as 70 gin. per  m 2  X- r ay  diffraction pa t te rns  
showed tha t  all the  ca ta lys ts  contained identifiable 
crystal l ine constituentS. I n  t h e  case of act ive ca ta-  
lystS, this was  a-Fe~0, ( I ) ,  a - F e 0 0 H  ( I I ) ,  or  both. 
I n  the  case of  the  inact ive catalysts ,  there  was  one 
exception, f i - F e 0 0 E  ( I I I ) .  The  xnagnetic susceptibil- 
i ty  of  the  act ive  catalysts  was  h igher  (100--300X10 -~) 
t h a n  tha t  of ei ther  (1) ( 2 5  x 10-~), ( E )  (42 x 10-"), 
( I I I )  (40 x 10-"). The  m a g n e t i c  susceptibilities of  
the  inact ive catalysts  were  qui te  close to the expected 
40 x 10-'. I t  should be r emembered  tha t  bo th  ( I I )  : 
and  ( I I I )  decompose to (1) below 200 °, so t ha t  the  
inact iv i ty  accompanying the presence of  ( I I I )  in r a w  
catalysts  is not  due to the  ( I I I )  itself, bu t  to some 
character is t ic  t ha t  i t  t r ansmi t s  to the u l t imate  ca ta lys t .  
Th i s  hypothesis is supported by a subsequent investi-  
ga t ion  of th e inactive, chloride-precipitated catalyst ,  

F e O / F e :  log K ~  = -~- ( 9 4 9 / T  ) --I .140 ; Fe~0j]~e:  log 
~ z =  -}- ( 261/T ) --0.32~. F o r  the  system F e - O - H  over  
the  same solid phases  the  equations a r e  log 
~:~w ~ -  ( 3 ~ T / T )  -{-3.509; log ~ w ~ - -  (~34/T)  ~-- 
0.636; log . K , ~ w = - - ( 1 4 8 2 / T ) - - } - ! . 4 1 L  .K~w and  J ~  
represent  the  constants  of  the  homogeneous dissociation 
equilibrium of w a t e r  vapor  and C0~, respectively. 
F rom the  discussion of  the  heterogeneous equilibrium 
of C0~ and E~O over  Fe  and i t s  Oxides f rom the  s tand- 
point  of the  phase  rule  Hofmann  concludes t h a t  a t rue 
chemical equil ibrium does no t  obtain in a b l a s t  ] u r n a c c .  

1452. - - .  [Reduction Mechanism o£ I r o n  Oxides in 
a Gas Stream. I I . ]  Ztschr, angew. Chem.i col. 38, 
1925, pp. 715-721 ; Chem. Abs., col. 19, 1925, p. 3197. 
Blast-furnace process is imi ta ted  in a simplified man-  

ner,  using pure  H-: gas  and var ious  Ft.-0, a n d  Fe,0~ 
preparat ions.  The  react ion products  a re  analyzed,  a n d  
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der  these c i r cum~ances  cyclic processes involving t h e  1458. E 0 ~ r - ~ r ~  H . P .  Produc tS  F rom Syn thes i s  o f  
synthesis and  decomposition of  formates  m a y  be Pe t ro leum nnd N a t u r a l  Gas .  O i l W e e k l y ,  v a t  1 ~ ,  
adapted to the  p repara t ion  of  M e 0 E  cud  E C E O .  The ~o .  12, 1946, pp. 27-28;  Min. and .Met., coL 26, 1945, 
best catalystS for  the prepara t ion  of  a ldehyde  were  
found t~  be  ZnO or  Th0~ deposited on asbestos. 
1455. H 0 ~ - ~ ,  U .  [Deposition of  Carbon F r o m  Car- 

ben Monoxide and  Benzine in the Presence  of I ron .  
L ]  Ber .  deut .  chem. Gesell., c o l  61, B, 1928, pp. 

1180-1195;  Chem. Abs. ,  coL ~ 1925, p. °4289- 
ContinuatiOn of t h e  s tudy  of  black C crystals .  I n  

previous w o r k  on the rmal  decompositions of  hydro-  
carbons, t empera tu res  u n d e r  700 ° could no t  be em- 

loyed.:: W i t h  an  Fe  ca ta lys t  C separates  f rom CO a t  
P00o-700 °, and  f rom benzine a t  700°-900 °- The  fo rm 
or prev ious  h is tory  of t he  F e  is wi thout  influence. The  
C samples  s o  obtained w e r e  distinctly crys ta l l ine  hy  
X-ray analysis ,  the  gra in  size increasing wi th  tempera-  
ture of deposition. .Numerous density, chemical ,  a n d  

pp. 576-578;  C h e m .  Abs., voL 40, 1946, po 2964. 
Br i e f  review. 

1459. EOKA.WSO~, E .  [Some  Observat ions  on the  
Motor-Fuel  Supply.] Tek.  Tid.  Uppl. D .  Mekanik,  
Skeppsbyggnadskonst  F lygtek .  Autsmo.bil Mot  ortek., 
vol.  70, .NO. 38, I ~ 0 ,  pp.  74--76; NO. a.~, pp. c ~ - ~ ;  
NO. 46, pp- 85-89 ; No. 51, pp. 98-100. 
Lec tu re  on t h e  product ion  of  motor fue l  f r o m  pea 

t ro leum and  coal b y  high-  and  low- tempera ture  carbon- 
ization, hydrogenat ion,  and  gasification, aS wel l  as  
f rom gases bY the  F i scher -Tropach  ]~rncess. 
1460. EOLAn~Y, W .  M., A~nRI01ZT, R. E., Ur~o~N,  T.  E., 

. ~ n  ST~'SNS,  I~. R. ~ue ls - -Thei r ,  P r e s e n t  and  
F u t u r e  Utilization. OIl  Gas  Jour..  col .  48, No. 27, 
1949, pp. 277-804; Pe t ro l :  Process~g,  col.  4, :No. 11~ 

which  contained no ( I I I ) .  Repeti t ion of the  procedure  the results  a re  given in curves  of  ~ adsorption in rela- I tion to t ime and reduction in relat ion to t empera ture .  ! act ivi ty tes ts  also depend on tsmperature .  T h e  f a c t  1949, pP. "1233-1244. 
ha t  c rys ta l s  of  C can be obtained a t  so l a w n  t ~ u l ~ r a -  Trends  in energy  consumpt ion;  utiliza_.tion develop" 

leading to this  ca ta lys t  showed tha t  i t  was  fo rmed  Equil ibrium react ions indicate only tim tendency of the t, ,,~ ~ o , t e S  f o r m a t i o n s  of a carbide w~m the  ~'e wflm mea t s"  fu tu re  ava i lab i l i ty  of  fuels a r e  d~seussed m a f r o m  ( I I I )  a s  an  in te rmedia te  and, hence, had  the  
undesirable  poisoning charac te r i s t ic  owing to ( I l l ) .  reaction, becanse t he  resul t  is de termined by the  surface  : t~u~e~uen~-~ecomposition. The format ion of  Fe~O.ts paper  'presented a t  t he  a m m a l  Amer ican :  pe_tr°!_eum 1 .... 
T h a t  the chloride ion :is .not  direct]~ responsible f o r  conditions. Fes0~ shows 100% reduction a t  550 ° a n d  ::,~-~:'~ved by  X-ra~ analysis.  Eowever ,  a t  400 w ~ n  Ins t i t u t e  meeting,  ~ o v e m h e r  1949. P resen t s  potem~n~ 
the  poisoning action is shown by tl~e fac t  tha~ good 1,O00*i wi th  m i n i m a  nt  750 ° (a)  and  925 ° (b) .  Gran- ~ ~ ot~7-O0, wi th  benzine diffTaction l ines appear  and  prac t ica l  possibili t ies fo r  conver t ing  na~ura~ g,.~; 

" ac t ive  catalysts  can be made  Start ing wi th  FeCh,  in ulg~ of 0.05-0.02 ram. dimneter  a re  best: Fe~O, exhibits ~ ~ ' ~ m k - a 0 w n  substance which is called x - c a r b i n e , ,  coal and 0if '  shale  into liquid f u e l s . .  ~ x a a u s u o n  0~ 
: which  case  no ( I I I )  can b e  formed.  Catalysts  p r e :  the  same e lmrac ter  but  is h a r d e r  to reduce ( ferr ic  m% . . - - - - + ~  . . . .  -o^ ~ ' ~ o ~ n ~ u m  sunnlies is too remote  to w a r r a n t  a cuve  : 

pa r ed  bY precipitat ion of  hot  FeCh wi th  K.-C0, c o n t a t a -  f e r r a t e ) . . F e 0  was  not  found below 564 °. F e , 0 ,  r~ener m . . . . .  ~ ' ~ i 0 n  of Carbon F r o m  Carbon ~eve lop~nen t~  t h e a b o v e  add i t iona l sources  o f h q m ! l  
forms only in s low processes .  T h e  reduction min ima  1~oo . ~ . .  t ~  . . . . . . . . .  r I I  ~ h e  3 ~onrce~ sca le  oi~ appe . r~  

fl-F~0~-H.~0 when  freshly precipitated,  and they a re  are  explained (a)  by adhesion and  (b) b y  the  fl-7 ~" :""~:" ~'~ ~onzine in t im Presence of I o n .  • fuels a t  pre~ent. Of t ~ ~; 
. inact ive as Fiscber-Tropsch cata lys ts  whether  or  na t  " ~B~y ~ !~}  Ca!~ s~e~t~});~:~ ~a.d~!pt~:ep~o ~- i to l~e :~es~  s. abs. 8306~20 . . . . . . .  : : : t h e y  contain fl-Fe..0,.E.~0 :after  washing and: drying.  ~ t ransformat ion.  :They Can be suppressed by  addit ion ~ e e °~e  i ~ ]  to offe pe~tcs ~ 

Catalys ts  p repared  by precipitat ion of Fe(NoD~ S01u: of Mg0. Acid admixtu~res (Si0.:) do t h e s a m e  bu t  form . 019~: chem.  Abs:-v01. 23,19.9 ,  p~ 7 ~ • h0d ~ r e  : EOLLZMAW, W.  C. S c ~  abs: 82 . 
t ions wi th  K~CO~ or K 0 E  contain a-Fe:O~ and in some  irreducible slag. above 700 °. , : • 

: ~ . cases  a-Fe.~0~'E..0 a n d  a re  act ive  :in the Fischer:  1453. HOF.M.~XN, K. A.. ~N, Gnar l .  H .  [Production of J C obtained f r o m  CO Or benzine by the  m e t s e n ~  of 1461 EoLL~.x~ :-~-.: [Comparison of  ~ t h e  Catalytic : 
' Tropsch SynthesiS: ' The  magnet ic  susceptibility of a t :  i Ammonia  and Eydr0carbons  :From Ligni te  Coke by ' viously described or: precip!tatea m .  rne  p "  ~.. Cracking  of Gas  o i l  -From tl~e F ischer -Tr0psch ' :  

t i r e  r a w  Fe:0 ,  catalysts  was  considerably grea te r  t han  : t h e  Action of S team at-500%] :Ztschr,  angew, Chem., Y: :;: Fe  CO)i, :a!thol~g l~*crystalline'  i s  !ughly aasorpuve. .  Synthes is  and F r o m  Napht lm ] FI&?:  Reel K-29. 
:: : t h a t  of any-Ft . -0 ,  or  Ft.-O, hydra te ,  which would .be. . :col.  40.:1927, pp. 282-287; Chem. Abs., col. 21, 1927, Th(e adsorp t ive  p o w e r  can  not  be at tmbute(!  to z n e ~ t a ~  _. f r a m e s  6 003-6 615 PB ~ 70 ~1"S': :TO.~ Reel  29(i. . 

: ence of  amorphous  C. I t  is due tO a ve ry  most ,  c~." ~ : ' " ' . . . . .  " . . . .  identified i n  the  diffraction pa t t e rn  o f : t he  cata lys ts .  : p. 1880i . : . . . . . . .  . T h e  magnetic susceptibility of those catalysts  c o n t a i n ?  ' : A l t h o n g h  a t  900 ° C-{-E.~0=C0~-E-. and  a t  10wer tern. . line s t rnc ture ,  present ing an  ei~ormous surface. '  . . . . . . .  Tes ts  ha~'e proved that ;  in  cat i i l~ic cracking:  of  gas:: 
ing  f laF~0~-H,0 w a s  very  m u c h  lower than: : that  o f  p e r a t u r e s t h e  react ion C - k 2 H : O = C 0 ~ 2 H :  is f avored  i457: HoFM.~Nx,: U: .~ND':Gn0LL, E. [S~PaTt~onF°f .~  '~iel :~.~i~z ethes~S: he r  cSrV:t!~ieSgSo~to°~frfUel~S,~p~°~ 

::':_: . . . . .  t he  active ca ta lys ts  and did no t  grea t ly  exceed tha t  o f  a t  500" both reactions are  too slow to b e  of technical : Carbon From. Ca:rbon Monoxide :in I r o n : ~  ~ ~ the  . . . .  Under  approximately  t h e  same :c0ml i t i ons : -The  0utpl!t~'! ,: 
" ':i; ~-Fe~0~.E~.O. severa l  Suggestions a r e  proposed ~importance. By the  Use:Qfcatatysts, h0wever,  reactions . : :  : ruction o f  I ron  O x i d e s  and  ~ron - a r - ' ~ S m ~  ' col : of  gasoline Is smal le r  also when F i scher  g a s - o i L A s  

account  for the deact ivat ion of the  catalyst .  • involving the  addi t ion Of E~ (ohtained e i ther  f rom the .~ : :. Solid P!mse~] Ztschr.. a norg. u- a~gem,  o4 1930 ~ "  used..  3 tables and  5 d iagrams .  • : 
191, 1930, pP: :414--4~,  ~ a e m . . ~ u ~ . ,  ~ y~. - , , • "  1449. EOFER, L. ~. ~q]., PEEBLES, W- C., ~I )GUEST.  P . O .  above reactions or  a d d e d  as such) to the  p r inmry  t a r  5581 . . . . .  1462 EOLLIX~Sl :E. Remova l  ofl Su l fur  Compounds 

- P repar ing  Ex t ruded  Specimens for  X-Ray Diffrac- and to the  N.. present  are  accelerated Thus  Fe  induces " " : : ronared f rom • F r o m  Gas. Ins t .  Gas  Eng.,  Pnb., ~ o .  175/64, i 937 :  : 
• t ion Anal~'sis Anhl Chem ~:ol 22 .~,'0 9 1950 pp .  t h e  t ransformat ion  of 15% H.~ into CH, Ni ,  3 0 ~ ,  and ~ 0 r f r e e  CO was  passed over p ine  Fe, p~ ~.~, . ~ - r a ~ s  • pp: 4-7, 51-64; Gas  Jour . ,  v a t  ~.0, 1937, pp. 47~-476, 

• _ :L213-1219". : : . -= . ' - Mn 45%: Y~tth M n a n d  Co oxides together  s t i l l  higher  ~ " F e ~ c 0 ) ~ .  The  solid p h a s e  was  exannnet! ~ , * ~  a ~ e  479-485 667 • Gas  Wor ld .  v e t  107, :h~7,  pp. ~,~,--~-~- 
: "  : Detai ls  of t im equipment  and  the  m e t h o d -  :: : : yields a re  obt~iined e. I t  i s  a s s u m e d  tha t  metal l ic  car- ~ : :  by the me thod  of Debye-Scherrer.  _ U p t O ~ e :  ~ "~.~0 o :471-476 ::563: Chem.  Abs; col .  32.1938,  p.  6487; . 

: ' i449a HoimR, I ~ ' J  E A~0EaSON R B PE~-B/-ES ~V C : bides, .fi ely d i d d  and ricl~ i n - C  a re  formed and : and ]Pe~0, we re  found w~tl~ u ~  ~:e a , ~ t i ~  ~ o~ Fe~C : I n  r ecen t  years ,  large:scale  ~removal Of S f rom gas 
: . . ~ '  . . . . . .  ~: " , ~ . ' ^ . . ~ ^  ~ ^ . . ~ : : ' ~ ,  ~_^_ '~^.:::^" : : that  the E.. reactS wi th  them to f0 rmthe i{ydreCarbons ,  i 6507, g raph i te  a n a . ~ e ~  an~ s ....... . ~ . . -  . . . . . . . .  : :  A~-v STEIN • K.  Chloride Poisoning of I ron-Copper  w . . . .  ~ . . . .  ~ ~ , ~  a , ~ r n ~ o a  sbnw~n~, tl, a m-*h-ds  ,lsed " O a n d  s m a l l  quantites,  of  :,:. h a s  depended upon r emova l  of benzene.:  T h e  act ive  C 
" . . . . .  r - r  . . . .  al~ s--  5our  P h  n -  ~o-1 . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . .  ~, . . . . . . . .  , 450°_650% graphi te  and Fe  --o _ ~ n ~ . n  hu t  process  removes about  75% of to ta l  S compounds• T h e  . . ~.lsene -'~' opsen ~a~ - as .  . ys  a a w l a m  . . . . ' :  " ' r , ~  ~ ~ -a.-.. -: . o - .  - - ~ - , ^ . :  ' . . . .  . .foractlvatmgtheC;theellectsofH~onlowtempeIa- , : ~' , , ~ ~ " • • " • . . . .  ; no m al oil wash ing  zemoves, enlY_ a llon ~ thm~m.ou~n 

: - o  , , -  - . . . ,  . .  turelign tecckeatoO0" w i t h  the  production of arge P a a n  d • Inramo, i e,,process. 
• hewed FeaO~ : ' " ' " :. . . . . . .  46, 19o.: p . Y . ~ . .  ~ ~ '= : . - ' yields of  hydrocarbons :and l~U~t,; and  the  influence o f  . . . . . . . . . . . . . . . .  a d ~ • - over  p u r e  Ft..03. 'X- raY e x a m m a t t o u s  : : ^  :-**~ib- l a r g e  volumes• of  oil to :remove CS.-. :The  o i l  ts r ~  

::~ - - ~ ~acaiysts  p reparen  xrom ~errous, xerrm, ann c u p r m  : c a t a l y s t s  such a s  the  oxides o f F e  Ni, Mn, and M n - C o .  Fe~C in the  solid phase. Unknown.an t .  s w ~ t a ~ e "  a t  • genera ted  by t r e a t m e n t - w i t h  K. .C~rsomuon zo remu,.~ 
.:: ~ : :. : . : ion Solutions a r e  act ive ouly when  they  contain s izab le  1454 HO~.MA~ K A .uxo SO~I~STF:D : : amounts  of  F e ~ :  The  fl--Fe.-0s;E20 catalysts  contain up  h~l'~tv ~ ' ~ , r ~ i o  ~o~'~ ~ r r  p ~ n o ~ ' e ' ~ , '  uted to a C-rich carbide, F~G,  wh~en ~s u n s m u  : C0~ followed b y  alcoholic caustic soda. The  1~-~'o~ as 

• . : . ~o o.uzT~ u ,  zne  poise g errec~ Or w m c n  accounts zor  : ; h y d e l a n d  M e t h y l  Alcohol F r o m  

[1  R e d u c i :  ~ - ! !  ,: . . . .  
0 f  F 0 r m a l d e - ~ ! : | : - i : :  h igher  tdmpera ture .  ~ Benzine ~apors  passed over  r egene ra t ed  by iheaxt ~ The_react iOn . T i t h M ~ o l i c  - 

• + ~  , ~..~.~ ~ +~ ~ , ,~  ~ .~ ~, . ~  . , ~ , ~ Formates . ]  B e r .  :~!|:"::~ at  700" together  w i th  O~-free:l%, gave  u,-..~e, an  caust ic  soda fo rms  -~a x a n m a c e l  ~ - ' . . .  ~ : u  : 
~ ' .~.e_.macuw~ e~-2m, : a~ - ,y s~  ~c~-~'1~, ~sn°~a~ec~ect dent t hem -Gesell :col 51 1918 pp "1389-1398:!~f~:~|;~ " . . . . .  ~ ; ~ i n  the  ~olid phase: The  resul ts  a r e  d~s- . recovered by acidiflcation an~dist!llauon.:~:n~s~p_r^oc~" 
: , :  : :  . oy  rne presence oz  wu: ': ' : ~ • : : ~ • . '.: ~ o e  ~ .  c~£m '~ ,~  ~"~ ~'~ ~ ~, '  v ~ 7 ~  -~]?~'.: ,~: . . . . .  " ~  - ~ .  --^~o ~ . . . .  of  Schenck ess  does not  r emove  an~  s u e s t a n n m  amoun~ o~ u ~ , , ~  .- 

' ~ , ~ . ~ -  ~ ,~ : . ~  nh '~ o.~h : ' . . . . . .  " : ' " ~ "  : . . . . . . . . . . . . .  ~ "  ~ '  ~ * ~ *  ~ "  " . -~ - - - "  ~. |~ '~,j :~ cussed wi th  reference co ca t  p ~ a ~  ~, ,~ .~-~ . . . . . .  ~ , ~ ~ o ~ h  ~ ,~l h~comes" sa tu ra ted  wi th  hydrocarbons;  : 
-:~ . . . . . . . .  " - ' - : ,  . . . . . . . . . . . .  r -v .  - ' I t  was  found tha t  the  initial decomposit ion tempera-  :~:~|.~'~., ab~ 3054: :  At tempts  to detect  oxoauszemze m tn~ ? ~ , ~  ~ ~ :',:~=~.::~,;:L~L~ ~,~,~: ~ a ~  ~oems bes t  : ."~- - 
: ~ : : EOFF~A~', H.  M: .See  abs. 2574. t a r e  Of meta l l ic  fo rmates  increases  regular ly  wi th  an ~ ' :  ~ ' ~  ~::ro unsuccessful; Acording to Schenck ~aDs, . ~ eamiy~.~ ~'=.=.~7 "Y~:~ :TU- '~ , -~a ,  : ~ . . ~ ^ , ~ ' :  a T ~ . "  
% '  • ': "1450. EOFMAN,W;:F. [0 t l  Syntheses.] ~Jsterr; C h e m - :  : i n c r e a s e d n  t h e  bas ic /proper t ies  o f : t h e  m e t a l ;  f0r ~ i ~ ( : ~ : :  ~;~'~" " ~  occurs in carb0nization chore  575 °. T h e  . 1463. T - -==-~ ,~ 'm~er snaao~  . . . .  ~ . . ~ a ' ~ : , ~ o ~ ' ~ , ~  
• Ztg. c o l  32 1929 pp. 210-212;  Petrol.  Ztschr  ; v0L ' example, - formate  of Cu~ 1700 Of  Pb;  195 ° ; o f  Ni; 210°:; ' !~::~,:~if  ~ £ ~ , ~ ? : ' . ~ ; , : ; ~  ob ta ined  a t  700 ° a re  Within thiS fle!d .: ~ . :Rept .  2 ~ . ~ - ~ v ,  . , 2 2 , ~ , : ~ \ P P . ; r ~  r,.~Z~.C..=X%-7_. 

: '- 2 6  1980 pp 283-284" Chem Zentra lb  .1930 I p '  of Ca, 8350" etc At  different t empera tu res  above the  ~ :  ~,j=-~v~ ~ m e n ~ t e =  ~ and  ~ F e  were  found in t h e  sol~d . . M i n e s  Inf .  ~ r e .  ~,~0 ~, - ~ v ~ ,  ~ PP . . . . .  ~ - - ' -  . .~' .~.~ : ": 
::: :: : :, :1561;:Chem. Abs. col.::24 1930 n 2868; .. ::., initial decomposition tempera ture ,  a g iven  fo rmate  may  ! : ~ :  ~u.u~ omy_c.em. . .  ~ . . . . .  d l/orb in E , 0  and-in liquid Repor t  deals w i th  t he  Schmalfeldt  ga~ncauo.n-p!anu 

" v ~ , l r ~  " : " . .  : : '~ : ~ decompose in a n y  of  severa l  Ways ; the  fo rmate  o f  ~ ~,~!!~'.,~" pnas e- :.rne l a t t e r  w a s  .cov,~=~-~. . . . . . ,~ ~ fine ~0wder  ' for  m a k i n g  synthesis  ga s ,  t h e  ~scner-'±Vo.Fscn p m n ~ .  
: . : , ~ - ~ , 7 "  . ~ o ~ :oo ,~ .  " ' " ~ a t  t empera tures  400"-500" m a y  yie ld  I~fe0H, acetone, - i ~ ' ~ ;  ~" N~i but .s ince  t h e m a s s  m m ~ u e . ~ v - - , i ~ , , ~ /  ~not~be- the  hydrogena t ion 'p lan t ,  and the ca ta lys t  fac tory  aria r 

• ~0F~A.~'~, ~ .  ~ e q  a~s. oo.~ . : H C 0 0 H ,  C0~ and E , 0 -  of  Mg above 340°  MeO~,  ~ i ~ : :  because of  the  separa t ion  or u coo,m=~ ~-~--'~-~t-nite : include§ a repor t  on lubricating:oil  f r o m  H a n o v e r  and . 
u ~ v t decom OSKIOn O~- u~,uauo • ~ " .... •1451 HOFMAI~ K [Heter0geneous-Water  Vapor and  :::acetone, and E C H 0  ; :of Cu and  Ni M e 0 H ;  of  Z , ~ ' ~ i ~  rapid enough to p r e e n  P " " :: Aus t r i an  crude: The  Schmalfeldt  gasif icat ion process 

. . . . .  . " Carbon Dtoxide Dissociation Equ i l ib r i a  Over  i r o n  . H C H 0  and M e 0 E ;  of Sn, H C H O  but  no M e 0 ~ ;  o f  • ~  :~ .  : H o ~ X ~  U. .  S e e  abs.: 1856 . . . . . . . . . . . .  • " ~onsists o f  gastfidation o f  bro.wn cont..in .the entrm'n~ed- 
, a n d  I t s :ux i ae s .  I.]~ Ztsckr.  Elektrochem.,  col. 3 1 ,  AI, neither H C H O  nor  MeOE. :These  f a c t s  m a y  I )c~ :~ ' -~ '~ ;~  : . : ' - ~  ----  ' ~ : - - -  E S e p a r a t i o n : o f .  ' ' s t a t e  by: h o t  (1,0000) recycLea synenes~s gas. :.~:u~ 

: -.:~192~, pp. 172-176; Chem, Abs., col .  19 1925, p.:2293.~ - applied to t he  transfoim~ation of H C 0 0 E  in: the  cape  i~:~. • ~ t o ~ A ~ z L  .u.,  ~ u ^ . ~  n I ron  I~I .  F 0 r m a -  n l an t  was  intended t o  Supply synthesis  ' g a s  z o r . t n e  
: ~ :;~From data:Contained in the: i i texature  der ived equa:  - p h a s e  in: the  presence :of  chemica l ly :unchanged  catS i ~ "  " C a r b 0 n F r ° m  ~ar.~.n_ ~ u . ' ~ r o n ' C a r b i d ' e s  i n t h e  So l id  ~ischer-TroPSch plant ,  b u t l a t e r  a h y d r ° g e n a t i ° n p l . ~  ~ 

en a ~ tion of  I r o n  u x m e s  a n n ,  deal and  t he  a s  r eqmremen t  thcreasen  ..Lne : t ions for  the  heterogeneous equil ibrium of the  s y s t e m '  lysts i f  the ca ta lys t  and t empera tu re  a r e  so ch0s : ~ ! ~  ~ ~ -  - ~ "457 : : : - ' " ' . w a s  ad  , g . ! . . " 
Fe--O-C overFe :O, /FeO : 1 0 g K : ~ ( ~ - l O 4 5 / T ) ~ - 1 . 9 3 5 ;  : to allow for  t he  possibility of f0 rnmte  format ion.  U~ ~.~: .~nase .  t~ee cos. * • . ; : - • :... 



1 9 0  

per gasifier uni t  generators  
- , . per  hr. This  was increased to 

30,000 m2 by the use of 0.-. The gasification Period 
was  4.5 sec. at  30,000 m2 of gas per hr:  and 6.0 see. a t  
20,000 m?  In  addit ion to 4 gasifier units,  there were 
5 producer units, each making  30,000-35,000 m2 of  
gas  per hr .  The gasification time w a s 1 1  see. Pro- 
dru:erngas,~so was m.a.de by gaslfleation of entrained 

uu, nest, out  w~thout recycling of gas or the use 

~[o O... :%: mixture of gases was use,(! to hea t  the gasifica- 
n umts  (for each uni t  24,000 In. per hr., consis t ing of 

3,000-4,000 m. of rest  gas from the Fischer-Tropsch 
p l a n t  and 21,00(*-20,000 m. ~ of prodacer gas}. The 

B I B L I O G I ~ A P / K ' y  OF FISC]KER-TROPSC]K SY'/qT~'ESIS A_N'D RELATED P R O C E S S E S  

depends upon the  reac t iv i ty  of the fuel,  the  h igher  the - 
reac t iv i ty  the  lower the purit.~: ZitL~tu h a d  used . 
of ~2-~og~ puri ty.  The maximum size of  the  generator 
a t  present  is  2.5 m. An Fe, i 0 0 ;  Cu, 10;  Al=O,, 9;  
kieselgahr  120 ca ta lys t  made by Lurg i  Gesellsebaft  is 
used a t  a tempera ture  70 ° h igher  than  in  the  Fischer i 
process. The to ta l  cost of producing 0= in the  s tandard 
Linde-type p lan t  i s  est imated a t  2.2-2.5 of. per  N m.' 
for  plants  producing 1,000-2.000 :%" m2 per  hr., of which 
40% is for depreciation, 40% for  pOWer and 20% for 
wages, maintenance, and chemicals. Fo r  la rge  units 
of 17,000 m. '  per hr. the cost would be 1.5 pf., of which 
0.4 pf. would be for  depreciation. 

Wfirmetechnik m. b. H. to s tudy  detoxification of town 
gas  bu t  was  la ter  tu rned  over  to the produet ion of 
hydrocarbons a t  18 a t m .  pressure,  250 ° and with a 
precipi ta ted Fe Catalyst. T h e  un i t  never  operated 
s a t i~ac to r l l y  and made only a few shor t  runs. The 
yield of liqtfid and sol id  product  was only  40 gin. 
per  m. ~ 
1468. HOLLZ.XUS, H., HoPTON, G. U., NEw~2~,  L. L., 

HOmXE, %%'..4.., A.XD SPrylY, E. A. G. Shchsische 
Werke ,  Btihien, Germany.  CIOS Rept.  XXX-13, 
1945, 12 pp., P B  977 ; TOM Reel 197. 
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t ion  of ca lc ina t io~  and  s team act ivat ion.  The v a r i o u s  
treating" procedures a re  discussed in  t e rms  of  6 possible 
types of pore a l t e r a t i o n  tha t  can be produced.  T h e  
resu l t s  can be s ~ m m a ~ z e d  by Saying t h a t  s u i t a b l e  
combinations o f  the  t r ea t i ng  process seem capable of  
increasing the  r e l a t i v e  proportion of  a n y  par t icu la r  
size o f  9ore t h a t  i t  i s  des i red  to produce i n  the char- 
coals. 

1471. tt0L~0Vn, lB. Repor t  on Inves t iga t ions  a t  the 
L G. F a r b e n i n d u s t r i e  A.-G. Works a t  Ludwigshufen  

. . . .  and Oppan. CIOS Rept .  XXX-103, 1945, 69 pp., PB 
composition of the synthesis  ga~ with and wi thout  0 ._ Deals  wi th  the low t e m p e r a t m e  carbonization ~ 23 750 Bureau  o wa  • . . ~ _ ~ • _ _- . . " • ' , " p ant, , ; f ~Itues Inf .  Circ 7,37" ".-- 
CO s, ~esPecti~eI,~. CO, 2o and 2S%; H2, 50 and .56%" ~a67. _.-V"~-~ - L u r ~  Gesellsehafr f f l r  W~irmetechnik the Lurg l  hlgll-pressure gasification plant ,  and the PP. ; TObl Ree l  19"/= v, 1946 . . . .  
~ e ' ~ :  ~o~r t~e/C~v~o ' e%°taon: 3%,  N=, 3.5 and 3%. ~r~er.~ao~S~chFrank~urt'am'3/ain. 6 L u r ~  an~ ~Tperunenel .  : h'g.h'press~. 1re ~Flsc]lerTropsch p l a n t -  This  report :  con ta ins  information on t i m  fol lowin~ 
~ , , . .  "*. .. • ' g , p lan t  came from tile _ ~  - • i . wxu~ Rept. X~xXII-.ql 1945 - -  : =L e caroomzmg pmn~ i s  ~ne s tandard  ~ur~ i  "S ul=as" .~ub'eets- ~ - o . ~. 
,~ln.~ej:saal~generators. The cost of r aw Water ~as 8--11 PB 1 722 and PB 43o8 TOM Reel  1'97 . . . .  design I t s  pr imary object  was  to moduce tO'tYler ~,..~., ,~e ~I)~,.~y~tllemsy~as p!o~luctfon., pre^ssure op- 

.... : -~ ~,v=n as -- 70 pr er m ~ , , e, 3 . ' - " ~'" a . . • . . . - * --- . . . . . . . .  ~ 1~'**e~-g~ts Slllz[, ana tile U~i4--u- }recess 
T h e  Fi~ehhr q',.m.,L p , L a n d  of H.~, ~.30 pf. p e r  m .  Because of ou ts tanding  developments in th "~ hydiovenat lon ~n tile ad..]Olnlng Brabag I plant .  The for syuthesis ga s  and  fo r  . . . - I , . .  
e h a m h ; ~ : ~ 2 , . ~ , ; ~ c a  p~:~l~ cons,sted of 144 cata lys t  p roce:~s, Lnrgi  h a d  been granted fu l l  r i - h ~  eF~cl~er  L u r g l  lngb-Pressure gAs,fication is comparable t o  t ha t  the la t ter)  • elV~ M o r ~  ,,,C~,,t~'~l~rod~c~l.un. ( c o ~ s  f.er 
conv : '~ .~L~:7~ : ' ,~Y-a9~  eu m 2 stages with a 1-sto-e cnemm A.-G. for  consi ruct ing  Fischer TT-~,'~,,~':" ~,~:~r- from low-temperature carbonization T h e  fuel  mus t  • (V) hrd*:o: 'enat ion ":Z:,~ =~:~"~-. ' . :; t \ ' -~-~'-  "~, ?~n,*!esl.~. 

. . . . . .  -:~.k~.. -~ ,oua~ 5v'/o. I n  1940 and 1941 yields with in terc imn-e of teehn ~-, .'..~ . . . . .  ~;; ~,.-c?.÷~,,,,,~, not  cake dur ing carbonization T h e  carbonized fu~l  ,ne~ hrn=~,~, , : '  ,'-;~-'-'Y~" "V'"'=u- p-rUcw~e~' m~ummous 
: W o r e  - t o n  ~ p e r  m ~ o f  ~ y l l t l l  ~ • ~  - • " i "" ~ ~ - ~  ~ u ~ u r n ~ a t l o n ;  ; k l [ n 0 u g h  ~ ~ . .- : - , , - - -  ~. . . . . . .  t ' , a ~ ,  u l [ u n n n o u s  a n ( l  o r o w n - ( - o a l  tars. 3(~0 

ca ta lys t  every :1.5-" m0 " T o ~ ] '  ~s, ga s  b5 c!~an;z!ug the ~Is,eo~[ceded t lmt  hydrogeuatmn is more  su i table  f o r  l~af-e~ '!ow~ re.to the f lomlms t ,o~  zone nl the  ~ase o f  and ,O0•atm. vapor  phase. DehydrlerungJ-loeh-Druck 
about  30 000"ton~ - 'm,~'~. ,-~ ? . . : a , .  laOOUC~,on was = ~.uuUc~mn o£ nlga-oetane fuel,  never t l  elesS b ~ "  ~ . . . . . . .  "" ~'*'='~ ~" "~" ...... ~ . ~  s~eam an(t v . . . . -xs  process,  mooctane and  a lkylate  roduct 'on • " 

" : 10" Thn. '  ~ ....... -.~ - ~ - . u , y s . ~  (no, 100 p a r t s ;  MgO. cause o~ ~ts better  applicabil i ty to t h e  + . . . .  : ~ : : .  ~ ~-e gases ascend: throagh  t h e  fuel  in  t h e  combust ion,  planes costs 0f h v d r o ~ n , ~ , ,  P~,,.~o -~7~'~uel*f°~? e t  
wa's,,,~'.~:q:.'i'.'._a¢.:'-z';~?'ofk*esel~dwperll of Co) high-ash coals and the p r educ ton  of  ~ . ~ ¢ = ~ = ~  o~ zone, i t~scooled  and reac t ions lead  n g t o t b e  formation year l;hsis metl*~e]~,~e-'~:~',~e;;:.~,::~°-~'~'.YY ", ~°n'per:'" 

. . . . .  ,-~ ~ =  , , ,u  regenera~ea4n an adjacent  Cata lwt  fac- prodncts the Fihcher Tron~rb nr~,~-- : " " -  . . . . . .  \ ~ r  of CH~ occur. Analyses of  the ~as range 1(~-')5~ e~' .  ~ , ~ , , , ~ , ^ ~ :  . . . . . .  -_~ ~_: : n a ~ u ~  . . . . .  '~ ,,~ ~am~ys~s xor 
~-,.,. ~*ves oetail~ of tl e metbo 1 ~ ' •" - l ' " - ~ - ._so_. ~._._~.~ i s  o i  cons;net- .421 ~olid n n . • - - .  , ~ • -~ . . . . . .  . . ~ - ~ . . ~ t , , . ~  ~ u u  re~a[ea processes • ( ~ I I )  Fischer- 
of the  p l a n t  wbic:h boa . . . . . .  ~,! a ~.dof the operatlou a ~ e  potentml mlportance from the c h e m i c a l  i n t  0 ' ' : . . . .  ~ ., o eakn!g fue l s  are statable f o r  Pressur e Tropsc h SYnthesis---Michael s-recycle fixed-b a- 
• he  1 . . . . . . . . .  : . . . .  .- -: . . . . . .  ~- : . - ,ea  ,,le resloues n 'om ,,=w, opera t ion  under  mediml . . . .  ~ . . . . . . . .  ~ .~f  -] gam.fieatlon, such a s  brown coal or l e a n  h a r d  'coal. 'r lYst a n d  th~ fay  . . . . . . .  , ~ g a  , , , ~ . . . .  , ~ed cat 

: : costa'~:o~e~m~.v°_~½Pla, at '  o~ table showing capital  qual i ty  of the product  to be rat'herci'oselv=c'on~eS~fi~ e :] .4a'tificlal aging can be used to reduce t!m caking  prop- chemical l~rocesses--: * ~ J . ~ ' ~ a ~ * ~ [ ~ - ~ e , ~ n l s c e n ~  re°us 
. ~ = ~ ,  , uv~ u z0r um :various plants, is pre~ented Some tabula ted da ta  are --;yen on t i le  v [ ~ , ~  -~ ~*.~:'=~• :'] ert les of coals which are unsu i tab le  without  t reaane  i t  breck ,kuschwifz -~¢I"~n~+~I'-~* *~*YP=*~ '~ t*~ l l  ~ - l : l e t v ~ e "  • =~= I " • " • . . ~ v .- • ~**~ ~* l . rouuc~ . . . . .  . • ' • : , ~ . . . . . . . .  ~.-o.et t ln;  t.~.] negoua~lons 

~ "  . • mrgrHlgh-Pressure  Gasification G a s  obtained a t  ~-10 a tm 190°-°°5 ~ wi t l i  a n , ,  0,*-,-~* "~ ]  1469. Hon.~[, M. l~I. ~.~0EL R H REm~L E H ~XO betu•een I G F a r b e n i n d u  " dear .  vol ';4~ 1946 - - '  ' " a n d  a t  o o o "' " ' ° - -  ~ "  ~ " ~ ' " ~  ! r . ~ , , • . ,  ~ , - :, ~, ~ • • storm A.-G. and Japan .  w , th  
: ~-n.., ~ ,^ 'C ~ . . ^  PP. 889,890•$9;~-89, 899"BIOS  . ~ - 0 a t m , _ 3 O  a n d 2 , o  w * t h t ~ o F e c a t a l Y s s  • 5 A u a ~  W. E.. 0xo Process; ~ I k T  F i n a l  Rept. fiox~ sheetS and da t a  on h~dro ena t l ono  I - ' - - - ,  ~= t . 5  ± x = "= - -  ' " " 6 - tS m ~ : . . " : . . ." g • f U t t m t i c o a t ;  

o07 p :  - , 940, ,! PP. PB 32 S- TOM Reel ~.~~,a~ndlstages.  lespectzvelv Y z e l d s p e r l n a o f l u  h 1OOO -~6 pp ,  PB $13S3 (XI)  A%1ckel pressure  vessels XI I  d ~ m . . . .  . . . . . . .  ~ ,~ . . . . . . . . . . . . .  " g -  : = . "_ ~ ? : : " - ; (- ) e ' e l o p  ent  o f  
: , ~ . . . .  . . . . .  . v •  -*~. v a n e  water  gas were 160, 170. ~al d 135 gin., ~ :: H s t m '  eal developmeut of the Oxo process i s  outli~ied, high-pressure- ve s se l s ;  : ( X I I I )  l=L--resistant Steels. : : 

Jxevmws the l i terature  On the gasification of ~x. i  ~esPecnveiy- The F e  eatal)~st devel0P~d bY L u r ~  i : ' ]  and. t h e ' w o r k  of the I : G  Farbenindus t r  e ~ -  1472 I " ' - " . 
wi th  s team and 0 :under ~ " ~ " ~  s tated t o  Work :a t  e l  ° ~ o . . ~ s , , . .G~ a t  . . . .  : • : .. G. F a l b e m n d u s t r m  A.-G ,Works a t  

• . - _ : p~e. .ure m d describe~ tim ~. ~ - 8 ~ 3 0  10 a t m : - : a n d  Eh-' CO: Leuna  a n d  t h e  l tuhrchenue A~-G a t  -Oberhausen- Ludwl shafen n = . : ; p*an~ ano ~ts 0pera ton  in • . . - - r a u o  ~ z  a 2d sta~e of . : • : . • g a d Oppau.  I I -B .  Syn thes i s .  Ga~ ,~ ~ . . . .  v .  ~ e n ^ : ~ . ,  ; ' I  _ de ta i l .  G i v e s  fiowsheets, v~ ho~ .~.'~ : . . .~ c01ne~smn being necessary. ~ H01te n ~d~scussed. T h e  10,000 ton-per-day p l a n t  a t  . P roducbon- -P re s su re  O )er " . : 
• ~asS-~e~'u~d~o~r"~as~: ° o n °  t h a t  lean. :hard coal c 0 u l d : b e  ; :  - .~ ,~ , , :  coml~.~no.n .Fe, lOO; Cu, 25;  AhO, : 9 ;  K:0, -~ t tol ten r a t h e  0nly commercial  p lan t  in existence and : Sh i f t  Reaction CIOS ~ e ~ t i O L ' ~ t h 0 e 3  Water" G~as" 

. . . . . . . . . . . . . . .  ure sauszactorily,  while gas-flame ~ n ' e d ~ ' - " ~ : . ~ - [  ~-s-.~ ns.muated t ha t  t h e  double-tube, : : ! |  : :  i t  was  never  in :aCtual :operatioil:  The n io re  r~eent 2-~, P B  23,750; B a r e a n  of~ ~Ii'nes I n f  C i ~ ' c : " 7 : ~  " 
- - - .  . . . . .  u,= w e n  ~s not  very sat isfactory,  wi th  ::~J : uevempment a t  Ruhrchemie A•-G. considered i n  t h i s  : :  1946, pp: 2-5 ;  TOni  Reel  1 9 7 /  ' :  " : " " '~ ' ; : "  coals usual ly required pre t rea tment  to reduce the o eration o 

c a k i n g  properties. The proportion of CI=I~ fro'mud P o a t  -0  atm pressure• I t~  temnorature  ~mi~ repor t  covers Product on of  0xo  01efins b crackin . 
' gasificiiti0n increased vi . . ell : iS 230 . The avera  e - " ~- ~ ~ . . . Y . g of There are 3 advan tages  in  usm the ressure  r 

de . . . . . . . .  : . . . .  ~ } t l l  incl  easing p re s su re  and .: oa ~ mh g cost per  kg. of  product  is  g~ven as wax, .eonversmn of 0xo alcohol t o soaps by fus*on wi th  for  CO e o n w r ~ a n  - ~ ,~^-- g .  P . . . .  p nce~s _ 
: t i o n a t ~ n ' ~ m  ~ ~.ncreasmg.temperature. BY :gasifica- :C~,~';~I ~ae  average  P~:me of all products  is  45 pf. caustm;  conversion of Ox0' aldehydes ~ta soap b y t h e  ...... rem0vai-of  C~ '7 ( : ' -~ ' , ?~ ,~°*~2re~  0n o z m e g a s e s  zor ' -  

. . . .  c a l o r i f i c  ~ a ~ ' ~ ; , ~  pessm~e t o  prodnee a gas w i t h  i ~ - : . ~ . ~  ~s se~ a~ ~o~-900 R.~ I p e r  yr. per  ton of Canizzar0 react ion;  the manufac tu re  of h ighly  b r a n d e d  -:: source is ~ r e a t e r ' ~ - ~ " ~ r ~ - ~  ~ae  s a v i n g  zrom. t h i s :  
:; ~ ^  ,~.^ ,~: -~ Z~ ~,~u ~ea,.  per  .a' m• ~ In actual  prac " ~ - ' "  *~ '~ '~ '~"  "~ reeen~ p lant  was quoted a t  600 RI~ • alcohols b~ alodol Condensation of  the lowe{ a ldehydes  \ : . . . . .  ~..~ ~.^~.._, .~C ~ ~ ~-,-,~-y.. synmes~s gas  iS r~e 
: ~ e  ~ e n e % r ~ : l ~ a l u e  ~s no.t;0btained. : l=i0wevdr,:  /!4v6_~a. I=Io~.IZ,~GS,:H., HOpw0.,. G:~ U:~ Alan SPZvEx: E. +%:.]] : and the :product ion  and oxonat io 'nO f olefin s in~tbe : :or'~i'sc]~e~'.~rUo;se~sa~v~e~n:d~.th~s~gas : for .~Ie0H : 

the  - a s  a . . . . . .  ~, ~ ^  :~ue~ g aslneu, the nearer  does : ,~uorg~,~lgn'eressure Gasification. Gas  J o u r  vol . ~  ~ 0  r a n g e  for  use" in cosmetics;  emulsifiers • e t c . / T h e  : of the : reac t ion  ~ n ~  s_ ._on : ; .~ .  ? ~.ue eqmapn.um 
• .: . . . .  and~,¢,~ '[~--~, ,_~2= l u e m .  opera t ing  data analvces " =ao, ~v46 pp. 889, 890  895-897 899 • B Tnu "k~..~ . ~ |  . m a i n  contribution of L e u n a  t o  the 0xo  nroblem was ; ' vn lnma 'n f  , , 0  , ~ - ~ y ~ - ~ : v : " ~ v ~ - V ~  lS una~ec~ea, : tne:: .  ] 

. . . . . . . . .  ~ are momated De~erlbe~ ., • : Re t 591 1 5 --- :, , , , ,~: . v ~  , . . ~ , ,  ~.¢ the develo n . . . . .  . : - - - -  v-  ~-o ~u--  can  ue t~ea~ea is s imply  increased,. " - ' Sachsisch - " ". ~ • ~  operation of  the P • - , 94, ,:06 pp. .  TOM Reel 227;  PB 32 578 :~  pine t of t h e : o n . g m a l  Ruhrchem, e A.-G.  ~ and no chan e in  r a " 
. , ~  : . ~  . ? Werke a t  B6hlen m detail  and-covers .... : Chem. Abs., vol. 41, 1947 p "847 . . . . . .  ' : ~ i  process t e a  contmaous operat,on.: Also described is t h e  . . . . . . . . .  l n ~  ,~ ~ .c.hon temperature  or  ca ta lys t  I 
: : c o a i ~ n b e ; ~ ? ~ , ~ 0  produce syn thes i s  gas from t iara  - C r i t i e a i  examinat ion of the work in ' , -~ ,~- ' ,  : ~, modification of Di  ~. Reppe a t  LUdwigshafen i n ~ ; h  el~' :s[ea~"r=eo~re~%~w:=~s"Js~ ecessary" (.3) T h e m a k e u p  

: . . ^ _  _ . . . . . .  ' :: p lan ts  o f  the L u r ~  Co in  o:o,,~ . . . .  ~ - ~ _ ? . : s  o~ ~ ~ |  + the .hydrogenation iS carr ied out  Over g fixed catalyst  = :~,~ ,~,; ,~ ,  x - , - ,  • ~ , ~ u e e u .  xrOm ,~vu g n ~  t o  250  : j 
: : : • ~ u a .  ~ o u / x o s ,  t t  g,~i~ G~f~r*~*/ ~ -~ :- - -  i n  tha *,~ ~¢ +h:." - • _ ~ - ~ , - , e .  .~ne ~ue, is  anea  ~ ' ; |  bed consist in~ 0 • o .  ,.~,.^~..,. ,-oto,,~ .~ :o .~ . .~  ~--. ~-- ~ •  ~x,me~ gas. :xne potential  d i s advan t age  is'" 
:: : . Adsorpt i6n Of Hvdr0gen ~ a t u r ~  ~ , ~ 0 ¢ 2 ' c ~  T M  :Thela{t~r i ]eAv~= genera~ ° r  bY, the ho t  gases i n e x i t .  ~ : | . ; . .  "Carbonyl a s  ~ h e a c t l v e ' ~ n ~ r e ~ e ~ ' ~ :  = ~ o w ~ m  we : eorros i o n o w / n g  to a n  increased concentrat ion o f ~ i s - :  J 
: 834; Chum kbs ,'v01. o6 1932 - : , :~-v '"  " . . . . .  oz, p. ~reosur ~ ~,  ^~.2: ~ ~'~ a ~=mpera~ure 300?-600°: and a = ~ : - :  ~ RuhreheMle A - G  A e0m~erc i a l  ~ e v e ~ , ~ u ~ *  an~ -:  : so~ve~ ~U, u.. a n d  S gases in  the water .  T h i s  is  corn- 

- : . : . • : • -- , , ~,. = - ~ .  : ; *- ~ = -~ ,~uU~_u a~m. T h e  dried fue l  passes down "::~ ~::~ ' r • • . . . . . . . . . .  v . . . . .  - ~-= : ua~ca  uy us ing  a 1 7 %  Cr S~eel where c0nta 
i - Adsorpt ion of hydr0carbens a t  higli  temner-~"-~o through the ~enerator and is carbon|~.~ h . . . .  ~ ,~  ~ : ~  p~ocess under  constructmn a t  the end of the wa r  was llouid wa t  ~ m , a ~  a ~a . . . . . . . . .  c t  w*th t h e  J 

~ luP:~o 450 .:) takes place with every metal  0r=m~[~'l~:: with" the hot  gases. The yield of-t;~-~.-~n~ ~ ' ~  ~ , ~ ; ,  ~omb*m* plant  In I t a l y  f o r  the manufac ture  of diagrams is ulven ~ n . . . . . . .  p , ~o ~^ ~ p  an t  wzth j 
• o ~ a e  so f a r  Investigated ¢o, ,~  ~ o .7 -  -=- ..... *~ operati0n are des~,lh,;a ~,~= . ~ - : . - - -  .~-~-  " - "  " - ~ : ~ : " ~  -prop~onaldehyde by  t h e  oxona t ion :o f  C ~ .  ~-m~ m~ ~,,,~ . . . .  ~-~ - -- ~ . . . .  , - e  or .tz-~u a~:m. m ~sed. I 

" . ^~^_ , ,  : , = , ~ - , . ~ . , - ~ , ~ u ~ , a n u ~  ± h e v e l o c i t v a f i d  --,--:?*:o ~- - , . , u , u u u , u u u  m .  o f : t own  gas  nor x,r a n d ~ : ? ~  ,~.;. ~....:__.~ y v~=?,,yoo,~,=.m.~nam~moz:~nepro.. ~'pianthasacapacity0f~5000m~,h~ ~ , ~ ] ~ * ~ e  fl,~,': J 
= ~ = ~  u~ ausorpuon vary  great ly  ~n . ~  . . . . .  ~ u s e a  oriea brown-coal lum~o -~-~ ,--~,---%- • " :" ~'~,~?:.~ ~ o ~  uu~:wltnou~ conclusion A-~iuliography of  refer-, coinn~r~d w ~ t h - ~ l ~  ~ k'~£' a : ~'7" - - . ~  ~ s a - ~ . ~  

: • , . '  ." ~,==-=*,~ c a ~ e s  ~ ,.~u uxu~v.a Drlquer.s as $.~ ' "  ences t • - - - -= - - -  ~ o uuu m al; alines ae r ie  re sure . 9 n d  are  a l so  conmderabl in ~ . f u e l  A dm a m "  . .a.. ,~-.~i " o TOI~I reels is  appended .  • • - " - - - . ~ - -  . ~ = P p s := 
o f  imnuri~o~ . . . .  Y • f i u e n e e d  b~ the presence ' a ~  ~ ,  _ _ g r  , ~s at tached.  Th e O= consumption ~s ~ i ~ ' ~  ~ . . . . . . .  . Thin .m. cr.ease m u m t  capae*ty may not  r e s u l t  in  a n ~  

: ! ~ 2  r ~ r ° ~ T ~ s ,  ~_.: ~-~:n Kt~u: 5. G. Lurgi  Gesselscbuft  ~a '~  ~g.~ :over-all ;power-cons urn_ p t i0n  fo r  product ion : ~ : : :  ~ y .  HOL.~ZS,:J. A~n E ~ E T T ,  P. H . . ~ t e r a t i 0 n  o f  :~ .uct because specml s t ee l s . a r e  required and  a ~r~eP~ %-.~ 
• ~ . ~  --=-" : . . . .  ~ . . . . .  =.~2%~. p e r m .  o~ purif ied gas ;; s team' censumi~ t lon , : :~ , '~ : . '  ~ , , , .  HOL~ES, Y. , g c c  absr 2284.= . ~ ; reduction m capi ta l  cost  p e r m ?  of synthesis  as  ~ d ~ :  

... . . .  : :  , , 5 : a : . ~ g ~ ' ~ c n ~ m 2 ,  " u r g i H a u s ,  Frank~urt .am:Main n e r V ~ ' ~ ' ~ ' ~ . ~ w " n r "  per ~V.m ; a n d  the  cost 2 ~  p L ~ ' ~ 7 ~ ;  ~ /~a_e ~ize  and DIs t r ibu~on of Pores i n  Charcoals .... spare cap.ac i tyhas  to he installed,  F0 r  r egu l a r  re: 
: ,  : : ~.y.~- j . :  ~ :~gnr r ressure  Gasification. C I 0 S  lte/,e .... .- •, ..,y~,uu~u~ Cap~mt charges ' T h e :  to ta l  power ,~i[:~:.,. ~. . : Jour .  ~ ny s. ann  Uollo!d Chem. vol. 51 1947 . . . uneven  oz luu, o~0 m. '  pe r  h r ,  5 pressure u n i t  "P , " J 

-r~x~'~II~-91 1945,,pp 6-7 2 1 . P B l ? O 2 a n d P B 4 ~ ' ~ -  ~ consumpr~onforgasmanufactureineluding0 ,r0dUc: . ~ 5 i ~ :  ~ ~-' ,6-1307..Chem Abs ~vol 42 19:18 p 110 ° ..... PP '~ total  capacity of 12~)00  r e = n e t  h r  woul~ ~ms~w~th-~ a: 
.3 p l an t s  are  gaslf~-ing brown coal und,~ ~; ~ l ion  is 0.22 kw,-hr, per N m of purif ied gas  B on v.~ ~ y Pore-size and  Surface:area a l t  z , instal led as agmns t  11 a tm umts  w~th ~i 

- - . • • . . . . . . . . .  ~n r . . . .  used ~ ' ~ e ' a t  ons produced iu : • t o t a l  c a p a c i t y .  
su re .  Zl t tau ,  B0hlen and Briix, the las~ a ha~,.~P-r- es cos ts  O f ,fuel a t  6•50 ~ pe r ton, It=0 a t  6 of. pe r  m , * , . : ~  ~L .4 gas-mask charcoals by va r ious  combinations of  s team:  : of l l0 ,000 m.' pe r h r .  ~ o t  a l l  of  the 7 p l an t s  t h a t  h a v e :  ~ 

. . . . .  d u e t i v e  capacities Of 150 and 100 m i l t o n  cu f t . ~ r ~ ¢ ~ "  powe~^a~ x.1 Pf . :per  kw.-hr., labor a t  0 4 = ~bf. per m ' , ~ } : ;  . ~ g '  hydrogenation, ..oxid.izing sinterlng,  or i m p r e g - : ~  beea?ns.taned have found  t h e  process sat isfactory.  I t  
respectively. The pr0cess had b e e a ~ n v ~ ' ~  . . . .  ; "  . ~ ' ~ . ~ a u c e c o s ~ a ~ o 4 p f .  p e r m - ~ , a n d 0  a t  0 f : : #  ~i-~ " ~ u n g w l m ~ x ~ u , : C u u ,  Mo-O,~Na.C0o l~e.0= orCr=O m sala tha t  the  ou tpu t  uf t he  ~ u n t h a  " 

" ' " " . . . . . .  g ~ t ~  z0r ~ i . " " r " 2 "  P" : ~''::~ :Wer . . - r , - % . ~ . . . . . .  . . P s b e e n l i m i t e d ~  
product ion  of synthes~s gas :from bitum~ . . . . . .  , ,  , . .  ~ _  re:t, the  to ta l  cost of  gas is  3 8 p f  e x m  = _4_fter~ ;;~-~ e s tudied Adsorpt ion isotherms for  N= a t  19o corromon troubles have  been~sever and 

• - . ~ - o  ~ . a , ,  u r n ,  • uea c - " " p " ~- :~ "~>' w e  • . . " - -  ' , e, t h e  l i f e  o f  t h e (  
• no_p lan t  had  been~ m~tal]ed ~ T h e  n r o c , ~ ,  . . . .  n = ^ -  " " m ~ g -  a b y p r o d u c t  eredi t  of 1 4 p f  r m = the  net ~ .-~v~= re used  to ~udge the changes m pore-raze d is t r ibut ion  catalyst  has been shortened b de n . . 

ni"* ° f  O= per  m:= of gas The]0 rt(-v o f - t ~ - . ~ : ~  : cos .~isz~al~.perm.O TheFlseher:Tro~l~se~]n~.mant~'~ " an d surmce  a r e a : : T h e  samples  included ~ charcoa : 147 " :T a . . . . . . .  Y l~. t io . :  o f s  ca leonat_  
. . . .  _U .~ .... *J:. u~Ixlzea Imlt was 0rJ • _S__ ~--~-i,,- , ,~: nlade b - ' . ~ Is 3. . - ..... ~arU~ulaunsrne A.-~. Works at = 

. . . .  : . . . . .  g tnal ly  ~ t a l ] e d  by L u r g i  Gesellschaft  ~ ' ,  -Shel- ? y  the.Zn01~ process ' 1 steam-activated coconut ,  " L u d , n g s h a f e n  a n d  0 p p a u : :  II--C .Methane-0xygen  
: -  • ~ - ,  - , :Caarcom, a n d  1 mane f rom c o a l  by a comb;no- Process : f o r  8 y n t h e s l s = G g s  l~edu'ct i0n " "CI'OS 

. . .  _ - 
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BepL X:~L~-I03, 1945, pp. 6-9. P B  °-3,750; B u r e a u  oi ~ 22 - ~ 5%:  din~ethylether I - 3 %  ; n -propanol  1 - 2 ~  ; 
Mines In f .  Circ. 7,375, 1946, pp. -5-9 ; TOM R e s I  197. isouuLqnvl 11-12% ~ alcoh~fls, ketches,  hydrocarbons, 
General  descr ipt ion of  the  process,  the  opera t ion ,  etc., C~ 2%, C, a n d  C~ -'2.5%, C, and  C, 1-2%,  C n r C u  

and  the  equipment  is  given fo r  a p lan t  t r e a t i n g  6,000- 1~7~; yellow oil  con ta in ing  70% olefins 1 - 2 ~  ; f rac t ions  
7,000 m2  per  hr .  of  coke-oven gas. Synthesis  gas  m a y  110°-160°  and  160°-250 ° each 3--4%, T h e  M e 0 H  w a s  
be produced f rom pure  gaseous hydrocarbons,  coke-oven s e p a r a t e d  a n d  repassed  through t h e  conver te r  to pro- 
gas  or  purge  gas  f r o m  M e 0 H  synthesis .  S content  m u s t  duce more  h i g h e r  alcohols. Work ing-up  of the  eru~le 

: be low,  thepresenceofeven15mg.perm.'offeedneces, can  be fol lowed by  reference  to a flow sheet. The  
s i t s t e s  a n  increase  in react ion t empera tu re  of a b o u t  d imethy le the r  (pur i f ied  to 93%)  w a s  used  for  mak ing  
200% T h e  f i rs t  step of  the  process consis ts  of b u r n i n g  d imethy l su l fa te  and dime(by]anil ine.  T h e  purified 

: the  preheated  hydrocarbon  (650 °) -with 0.- or O=-en- propanol  w a s  used fo r  cosmetics and  so lvents ;  o t h e r  
ricbod a i r ,  t h e  a m o u n t  of 0.- being subs tant ia l ly  t h e  m a t e r i a l  was:  conver ted t O propionie ac id  or  reacted 
theoret ical  r equ i rement  f o r  the  react ion CH~-}-~ O ~ =  wi th  CH..0 to  yield t r imethy lo le thane  which, when 
CO+2Y=~-. The second step consists  of the  conversion reac ted  wi th  the  oxidized acids  f r o m  the  160°-200 ° 

. . . . .  of  r e s i d u a l  Ctt,  by the  C H , - s t e a m  react ion and t h e  " f rac t ion ,  yielded a subst i tu te  for  cas tor  oil. Some 
a t t a i nm en t  of the  wa te r -gas  equil ibrium. Tbe  compo- p r 0 p a n o l  was  used  tn the  production of glycerin.  I s o -  : 
s i t ion of the  final gas  i s  CO: 7% • CO °-3 S c~- t ~  butanol  w a s  converted to is0butvlene and  thence to i so -  
69% ; and  C-H~, 0 . .% .  The  consumptions per  m: of  oc tane  or  to 0ppanol  (pelyisobutylene) ; some was  used 
CH~ fed  a re  0.., 0.487 m?  ; s team, 0.107 kg . ;  cooling as  ace ta t e s  a s  lacquer  solvents and some f o r  making  
wa te r  a t  15 °, 9.6 kg,  No cost da ta  a r e  given. ' K o r e s i n a  CH~O re s in ;  o ther  amounts  were  converted 
1474. . Vis i t  to Oil Cen te r s  in Leuna  Lutzken-  to isobutylamine.  Some  of  the  f rac t ions  1i0°-130 " a n d  

' ' 130°-160° were  used as  ace ta tes  a s  soh 'en ts  ( In t ra -  : := :: . doff, Zeits ,  B6hlen, S t a s s fu r t  a n d  Fac tor ies  in :Rus- : so lvane)  ; 
s i an-0ecupied  Ter r i to r ies .  PB  :Rspt. 3S, 1945, 6 Pp. t im ~raction i10°-160 ° was  u s e d  to make  : 

-Pa la t inol  H S  es ters  of pbthal ic  acid  Used as  plus- B r i e f  account of ac t iv i t ies  a t  plants  in  ~euna,  Lutz-  • t ic izers  The  f rac t ion  o00 ° o50 o W s , , s '~  i -  ~ . . . . . . .  
kend0rf  , Zeitz B6hlen S tass fur t ,  B l echhammer  Br i ix  ~ ,  " . ; " ~ .- ~ ~ . . . . . . . . . . . . . . . . .  - 

: P o l i t z  H e y d e b r e c h  Moosbiei 'baum' and U-,m,, '  ~L , ~ '  . ~ L u r e  o~ es ters  . uoncan t s  and d r ie r s  H i g h e r  f ree-  
- '  " "  " ' ' ~ ' "  • "~"  z l o n s c o u l d n o t b e u s e d  ' " : 

w igsna fen ) .  T b e e n i e f r e s e a r e h  und d e r e l o p m e n t w o r k  1477 HOUES 'D  • '~-~ ~ ~ ~ 
a t  Leuna  has  been in c0nneetiou wi th  production of • ' . ~. .~LLEN O ~ AND ~CHINDLER, ~. 

' :~ ~high a romat ic  content  gasoline S v n t b e s i s  as  a n d  H .  I . G .  Fa rben indus t r i e  A.-G. W o r k s  a t  Leuna.  : 
were  m a d e  a t  Lu tzkendor f  by the ~Vinte~'shgll-Scbmal " : : X I I A . . S y n t h e t i c  Lubr ica t ing-0i l  Mannfac tu re  a t  ..... 

. . . .  : . . . . . . . . . .  U T E ~ a T ~ Z  ~ B S T ~ a c r s  1 9 3 i  . . . . . . . . .  : _ . . . .  j - 

rained 16-17% Of alechoIs which m a y  be s e p a r a t e d  
f rom the  hydroca rbons  by  f o r m i n g  boric  esters, 0 n l y  
about 60% of t he  olefins were  converted• of  wh ich  
approximate ly  80% were  recovered  as  a lcohol  8en  
also abs. !174 , 
1479. HA~.~SEL, V . ,  3 " o ~ s ,  J .  P. ,  , ~ n  H o ~ x s ,  ~V. A .  

I .  G. F a r b e n i n d u s t r i e  A.-G.  W o r k s  a t  Leuna. X V .  
Synol Process .  CIOS I lept .  ~-~X.~XII-107, 1945, pp.  
93-97. P B  6,650 ; B u r e a u  of  ,~Iines I n f .  Circ. 7370, 
1946, pp. 93-97: 
Synol process  consis ts  essent ia l ly  of the  react ion of  

a C 0 - H :  m i x t u r e  ( !  CO : 0.7-0.8 H.-) a t  19-25 a t m .  
and 190°-2{)0 ° over  a S i n t e r e d - F e  Catalyst  such as  i s  
used for  N H ,  synthes is .  The  l iquid  product  cons i s t s  
principally of a lcohols  a n d  hydrocarbons ,  the  f o r m e r  
Consisting essen t i a l ly  of s t ra igh t -cha iu  pr inmry  alc0- 
hols. Opera t ion  w a s  stil l  in the  pilot-plant S tage;  2 

na tura l  p e t r o l e u m  fractions.  W i t h  Kogas ln  a t  3 0  
pf. per  kgma. a n d  petroleum oil a t  1S pL,  the re  i s  n o t  
much d i f f e r ence  in  the  dual cost  o f  t h e  product .  
1481. HOLRO2~D, ][~ I . G .  ~ 'hrbenindus t r ie  A.-G. W o r k s  

a t  Leuna .  .~."~YI. German Oil P roduc t ion  D a t a ~  
F i sehe r -Tropsch  P lan t s .  C I O S  Rsp t .  X ~ C ~ I I - 1 0 7 ,  
1945, pp. 132-133;  TOM Beel  197;  B u r e a u  of  M i n e s  
Inf .  Circ. 7370, 1946, pp. 132-133 ; P B  6,650. 

Tota~ gasoline capacity 
plants:  to~ ~.~ year 

I. Ruhrchemie A.-G__-- ................ 72, 000 
2. Yictor llauxel ................. 40, 0O00 
3, Rl]einpreussen . . . . . . . .  - . . . . . .  . . . . . .  70, 00 
4. Krupp Benzb~________--~_--- . -=------  60, 000 
5. Essener Benzin ............ 2 ...... S0, 000 
6, Hoeseh l{ellzin . . . . . . . . . . . . . . . .  - . . . . . .  47. 000 
7. Sehwnrzheide . . . . . . . . .  - :  . . . . . . . . . . .  170, 000 
S Sehafgotsch - . . . . . . . . .  - . . . . . . . . . . . . .  - -  40, 000 
9~ Luizkemlorf ........... : .............. (70: 0000l plants ex is t ing ,  1 a 4 - s t age  un i t  w i t h  tubular  r eac to r s  

with capaci ty  of  3 :5  tons  per  month,  and  a recycle p l a n t  
w i t h  a s ingle  plate-type reac tor  w i t h  a c a p a c i t y  o f ,  Total  . . . . . . . . . . .  - . . . . . . . . .  - . . . . . .  591, o0o 
10-15 tons  pe r  m o n t h . . &  2-stage process  wi th  g a s  re-  : " : " : 
cycle w a s  n n d e r  considerat ion.  Both  processes a r e  ~Under  eonstructhm. 
i l lus t ra ted  by flow~heets. Op t inmm y ie ld  of l iqu id  " HOLT & se~ b . ~ i l :  
~r~dUp~SeiSr:~tlmo~ed?tfl~:516~cgl~cl~rl~A~: 1482. Ho.wn,t: K . "  D o : b i e  D i a g r a m  of  the  Iron-Cnrbo,  

. . . .  • ' "  ~ : S w t e m .  T r a n s •  Aim Sue. Steel  T rea t ing ,  vol. 16 fins and 20-35% paraff ins,  the: alcoholic content be ing  
greates t  iu  the  ten~perature  r a n g e  150°-200 °, Ne i t he r  : 1929, pp. 183-189 ; Chem. Abs. ,  vol. 23~ !929, p. 4430 
type of  r eac to r  was  sa t i s fac to ry ,  t h e  Cata lys t  c a r e d  T h i s  : i s  a n  argument,~ based p r i n c i p a l l y  on ~-ra~. 
badly in  both aud  w a s  ve ry  diff icul t  to remove. A n e w  : data,  in f a v o r  of  the single d i a g r a m  for  t h e  F e - (  

fe ld t  re  ~ ,~ ,h , ,~ , ,~ .  ^ -~ S t e t t i n  Piilitz CIOS R . . . . . . . .  design i s .p roposed  and i l lus t ra ted  in  a d iagram.  T i m  : sys tem.  
p ces~, At  Ble . . . . . . . .  ~ p ressure  process w a s  oo ~ ~ _ • ep~ X X X I I - 1 0 7 ,  1945, pp. 81- :sintered Fe  ca ta lys t ,  fo r  which  p repa ra t ion  is  descr ibed ,  i 1483. HoxnA,  K. ,  A~nMt~A~=A-~L T.  Ther t~omagnet i .  

: . .  : used for  conversion of w a t e r  gas  to H.  . co ~ v,650. TOM Ree l  197. B u r e a u  of  Mines  Inf .  / has the  a n a h ' s i s :  Fe~0~ 97% Ah0~ 2.5% K : 0  0.2-0.6~e ; P roper t i e s  of  the  Carbides ~ o u n d  i n  Steels. Sc i  
: :  " - -  t '  G Fro ben n d , , S h . ~ ' ~  ~ w,,.~.~ ~,  Circ:  7370, 1946 pp. 81-$3 ~ , • " ~ S 0 6 % .  0 1 0 0 3 %  apparen t  dens i ty  20,  B e d u c t i o n  Bepts  T S h 0 k u  Imp.  Univ. vo] 6 1917 pp. 23-29 

Leuna .  :~XVI.  G e r m a n 0i l -Product ion Da t a - - -  Unde r  closely controlled Conditions a m i x t u r e  of ~- : takes place wzth pure  H.-, : a tmospherm P~ essure  a n d  . Chain; Abs. ,  vol. 11, !91, ,  p. _SS,.  
-: = : -  : : : :  - Fischer-Tropsch P l a n t s .  8cc abs 1 4 8 1 . .  _ . ~ _~ischer-Tr0psch w_ax_ ( m a x i m u m  m e l t ] a t  po in t : IT6  ° - ~: 450 °. The  essentml ,  f e a t u r e s  of t b e  reauc~.*on a~e .  : • To obta in  t h e  carbides,  rods :of  C a n d  W s tee ls  w e r  

: !475. HOLRO~'B, P~. A~n OTHERS Ren0r t  ~n in+e~t{,,-.  ~ ' j ,  and a spec ia! .wax f r0m br0wn-c0al  t a r  disdllht/on :- ~- " " Maintenance O f a hi.g.h--H~Tate correspendn~g to. .a ~annealed a t  8S0~--920 ~ and:eooled! -very  s lowly.  TI~ 
tions a t  t he  I.  G Farben indus t r i~  A -G Work-s~.~t t m a a e  ~y a . c o m b m a t i e n  cracking-ihvdrogenatt0n proc: : '.:| • m ! m m u m  h n e a r  veloc*tY o~ Zu cm. Pe r sec: mm anoin t - .  : rods were  t h e n  polished a n d  t u r n e d  down un t i l  the: 
Lenna C I 0  ~ ~{e~. ~-v~L.XII-"I-- .~h~:: ~ ~ e s s ) ~ s  cracked under  closely controlled conditions to :_.?|. ~:~ m u m  sPaceve l0c t ty  0f 2,000 l: :Per nr .  per  l: o rcam*ys~,  : : w e r e  7 r a m .  t h i ck  and I0  ~u.: l o n g .  T h e  rods  "wer 

. . . . . .  : :: ~ P B  6 650. B m ' e a u ~ f . M i n e s  l n f  ~i~c ~ v ~  ~,~6:PP~ ~ v e . 9 ~ - 9 7 %  olefins. Tbese  a re  poiy/nerized a t  atmos- : .::| a n d  efficient d r y i n g  of  H.-~ The  t~me r .~.mredi[s ~ o ~ t  : :  u s e d  a~ a n o d e s  i n~d i l u t eHCl ,  a n d b y  electrolysis : : th  
" . . . .  Pp. TOM :Reel 197 Chem Abs v o l  ~0 ~i946' "~23~.~  ~ : pne~uc .pressure zntl~e presence of:A1Ch ca t a lys t . -U l t i -  ~ |  50 h n  The  method  p~.'sposen ana. sno w n oy:~ue uvw-  : .carbides w e r e  obtained. The  F e  cement!re  w a  s o~: 

" : " Th i~  rune:of on,m~'L^~ o" - '" ' . '.. , * ' -  - • ma~e  .wems a r e  "/~: bY ~reight :  G a s  27-30.  lubricat ing ~ : |  sheet for  the  ~Ssparatmn 0 ~  am0no~s f r o m  t.ae e rua~  : r a i ned  as  a g r a v  powder and: t h e  double ca rb ide  a s  ; 
. . . .  . - - . = - ~ - -  : : . . • v n v ~  -~ seeuons as  ~onows:  I .  Gas  o i l  49-52 diesel oil 6 - 7  s t eam Cy l inde r  o i l  .°~-11 ~ . ~ | '  synol depends on t h e  formut ion  of  boric acre e s t e r s . ,  b ] a e l - b o w d e r  " T h e  f o r m e r  conta ined  0 0 S %  C an, 

: aPr~a~c~o~,,: ~II~ Ammen ia .  syn the s~s .  I I I .  5 I e t h a n o l  2 g r a d e s  of  lubr ica t ing  oh have  been m a d e :  Engler  ~ |  : 1480. U ~ n ~ w o o v  A, 5. V L G .  F a r b e n i n d u s t r i e A . - G .  ~.'5"~e Fe  t h e  l a t t e r  810% C, 31.71% Fe ,  and  53.70<~ 
. - ~ D e ~ : ~ . ~ , ~ , ~ . _ ~ : ~  synLaesm. ±r .  ~ya~'ogenation..  V .  -wscos*ty  a t  100 ° 8 .  0 and  5.5-5.6,.  Product ion  'capacity .~;. |  : . . . . . .  .Works a t  Leuna .  XYI .  Mersol  Process .  CIOS :Rept. W. The  F e  cemen t i t e  is f e r r o m a g n e t i c  and in a fiel 

: ~.=: . .~:2~:2_~s- , , .~-ff t  uc.~ p rocess .  ' -~ ~. ~ tydro fo rm-  • = of  t he  p l an t  w a s  1,000-1.200 ton per  me.  ; actual  produc- ~.~'.~ : X :XXI I -q07 ;  1945. pp: 101-103, P B  6 650 ; :Bureau  Of .of 500 g a u s s  i t s  specific magne t i z a t i on  is  19.7. T h  
: : : crS ~ . ~ _  ~ .  -~renm 2recess .  V n L  Catal..vtic t i e  n w a s  a b o u t  one-half  t h i s  amount :  : : :~.~ . . . .  Mines Inf .  Circ.  770 1946, pP: 9S-09. : : . : c r i t i c a l  ' t e m p e r a t u r e  ~above:which t h e  urn:bide is lmr~ 

:: : : : ...... ' ::~:~so~eriza{io~eno~m~ge~na~mn, °f.butan.ve-al~kyl~t~, 1478. HAZh'S~L,' V. A~n Joz~s ,  Y.  p. I .  G: Farben- ~ ~ ]  ~: Mers01 reac t ion  c o n s i s t s i n  t i ' e a t i n g  paraffin h y d r o - : . : m a g n e t i c ,  i s  2157. ! n Bs f r e e  s t a t e  the  ceme n t i t e j  
.: ~ : : l u b r i e a t i h ~  Oil--v . . . . .  ~ "~=~ '~" '~= , '  . . ' ~ .  '~Y~JumuC : :  : indus t r ie :A. ,G.  W b r k s a t L e u n a .  X I V :  0xo  Prbcess :  ":~-~l : .carbons wi th  S 0 ~ a n d  C1 t0 :produee sulfonyl chlor ides  decomposed a l m o s t  completely rote ~ts components  o 
- : -  oil--Schk~nai~ ~ ~A~e.~'v ~ : ~ ' ~  ~ynt~je~c : m0.~.!ca~ng C I O S  Rept .  X X X I I - 1O 7 ,  1945. pp. 37-02. PB  6.650 ::~i~| which a r e  saponifled to gi~'e Sodium Sulfonates:  T h e :  h e a t i n g l o u g  e n o u g h  at:9OO°:::.The double car.bldefom,~. 

....... : . . . . .  . t in  P S l i t z r t : x i p :  ] , .?g~: . -==~:: ,mvne:~m~g o n - - ~ r e t -  •Bureau  of  M i n e s : I n f .  C/re 7370 1946 pp 87±9 o :~.-~| p r o d u c t  capac i ty  of  the '  L e u u a  p l an t  was  50,000 " in  low W-s t ee l s  also is f e r romagne tw ,  and  ~t.~ spec~] 
'~: . .  g i n e  t e s t ing  : XI~r:'~Oxo l~roces~ m_~'~u~%cv~u~rle a , n o a , . . : n " -  Ox0 process consis ts  .of the  reaction O f  oleflns ~ i t h  : ~ | :  ~': tons: p e r  y r . :  T h e  ~:raw m a t e r i a l  w a s  a K 0 g a s i n  -: ma.~-~nehzatmn n~ a field~ o f . ~ 0 0  gavuss ~ ~ A ~ , f i 2  
" - : .  X V L M e r s o l p r o c e s s .  XVII.' .~'[erllylmuh~e ~X~:IIT" • w a t e r  gas  in t h e  p re sence 'o f  F i s ehe r -T ropsch  Catalyst : : : ~  f rac t ion  b. 2207-320~.. P r e l i m i n a r y  ~hydregena~mn: ; : . .  cr*ueal  zempera~u~:e~es~ a~, ,2~,L , : ~ o _ ~ - r ~ - ~  
: - . :~  . ' -:~ ~ a n u f a c t u r e * : e f . c a r b o x y l i c  acids .  X I X .  Po ]wne r t~ ,~ - "  t°-glve.aldebYdes,  wh ich  m~e hydrogena ted  to ' a l coho l s  ~;~]" . at  200-230 a rm.  w~th a N~-W-~ c a m i ) s u  ~s rote l~S componen t s  v5 uea t~ , s  ~ ~')'L.: . * ~ e l  ': '  Po]vmerizu-  i n  a s 

~ t i 0 n  0f  :C, and C~ olefins X X  Fmt i l i z e r s  -~,~ , ~ , , ^ ~  ubsequent  s tep T h e  r a w  m a t e r i a l s  processed at  
>. a c i d . .  X X I .  Srn thes i s  of t o luene  f r o m  benzene a n d  : Le  a were  K o g a s m  a n d  yellow oil, a n  oleflnic b y - . :  
:- : :  methanol•  ~ I I .  CatalYst  p repara t ion  ,-v~xIII M e t  =: p roduc t  of the h ighe r  alcohols process The  chemist ry  

: :  • . ,  a l lurgy.  ~ X X I V  B l e c h h a m m e r  ~ V  'R~iix ~ x v ~ [  : of  m e process is  outl ined and  fl0w shee t  is  at tached 
• " General  oil 'Production d a t a  " ~ V I I '  Use  of b~tl 'e~ ::  T h e  Catalyst  h a s  the  approx ima te  c0mpesi t  o n  c o  

' : . " p ropane  and  butane fo r  read 'veh ic les  " ?~ =~ c30n~,i:hO~ 2%~ M g o  2To, k iese lguhr  66%. PrOcess : j  
" i'476' "" -- ' "~ , : " " s and operating details are given An essen- 

L - :: " a O R n n ,  R. J~ I G Fa rben indus t r i e  A.-G WOrks  ; t i a l  Of a n y  scheme: for  Opera t ing  the  0 x 0  process i s  : 
: .  ' :. ~ a t  L e u n m  : I I L  Methanol  Land H i g h e r  • Alcohol Syn- : •that t he  synthes is  g a s ' r a t e  i n  :both the  0 x o : a h d  hYdror ~.'!} 

~ ,: thesis.  GIOS B e p t .  : ' ~ X H - 1 0 7 ,  1945, pp. 15-17 v g e n a t i o n  s tage  ~aust b e  sufficiently h igh  to ensure 
: P B  6 650. B u r e a u  of  Mines  Inf .  Circ 7 370; 1946~ pp efficient s t i r r i ng  and  Complete suspension of  :~ 

' : :~ :,:,~15-17~: • : : : :  . . . . . .  :: : ::'* : l y s t .  Alarga:excesSof synthesls the care- g a s  i s  n o t  n e c e s s a r y . . !  
Abou t  12,000 tons pe r  m0. of  M e 0 H  w a s  produced and  I n t e n d  of  220-240 a rm.  pressure ,  the  0 x 0  s t age  n~ight :'~ 

. u s e d  for  motor  f u e l ,  CH:O :manufac tu re  and  for  Sol- b e  opera ted  a t  40-50 a t m ,  bu t  wi th  a lower  throughput  .~ 
~ : "  : Venis.~ The  plant  fo r  m a k i n g  isobutanol (h ighe r l  a l - '  a n d . a t  a h igher  t e m p e r a t u r e  than  150 °. 1 of  the  diffi- ~! 
! :  " ceho l s )  w a s  very s im i l a r  to t h a t  Used for  l~Ie0H syn :  : / :  ~eulties Sometimes encountered  was  t h a t  :unless t h e  _! 

thes is  a s  als0 w a s  the  synthes i s  gas  The  ca ta lys t  wa  ~ :' : condi t ions in: the  0 x o  s t age  a re  careful ly  controlled 
the  s a m e  a fo r  .Me0H t Z n ± C r  ~ ~ * ~  -,~ ~ ~ - -  -~  elefln polymer iza t ion  takes  place a n d  these  ol mers:  : 

. m a x i m u m  cata lys t  t e m p ' e r a t ~ e  w a s  4~0:'z°p~a~ta:u~L;au~ '., ~ t ~ r h ~ d ~ n g ~ a a t i ° n ,  "are difficult to s e p a r a t e ~ r ~ m  the 
: w a s  12,000 tons p e r  m e  of  which 12~- ,~-~ , ~  . . . . . . .  g~ g meonol  p roduc t s .  ~In addi t ion  to Kogasin ~ 
. . . . .  .The composi t ion of  t h e  crude w a s : ' ~ l ~ e ( ~ d ° 5 ~ 5 ~ - ~ :  . a n a  ye l low o '~.y.~ana had  inves t iga t ed  the  t r e a t m e n t  

: . . . . .  .... • . . . . . . . . . . . .    o,eum ' , e  c r u d e  product 0on- i 

necessary t o : c o n v e r t  olefins t o  s a t u r a t e d  compounds  . : clusien h o w e v e r  .may not apply  to: t he  double  carb id  
:.:tO urevent"absor~t i0u  of C1 T h e M e r s o l  ' react ion i s  : . . a s  i t  ex i s t s  i n  l m ~ w  s t ee ! : lmcause  i ts  b o u n d a r y  coI 

Carried ou t  in  12'-10 hr .  a t  ~ o r d i n a r y  t empera tu re ,  a n d  : d i t i o n l s - q u i t e d i f f e r e n t  in  t he  stee~ t h a  n w h e n  e x i s t ~  
pressure  u s i n g  Ultraviolet  l i g h t  to  catalyze the  re-  : o: by  i tsel f  in  t h e  ~ree  s t a t e  , - . ' ::: . , : 

i~action~ : T h e  product,  Mersol  D,  conta ins  ab0ut- 82% ~14M. H o ~ n ~  K , :  A .xn :~mnrz~aA,  Z. N a t u r e  0 f  t~ 
~sulfonyl  ch lor ides  a n d  1 8 %  unreac ted  hydrocarbons  . . . .  ' T e t r a g 0 n a I  a n d  Cubic Mdrtens i tes .  T rans .  An~ So, 

~The react ion i s  n o t  c a r r i e d  to completion in orde~ t o  , :  S t e e l  T r e a t i n ~  voi 90:1932; pp. 464-470-Sc i .  R e p t  
the  format ion:  of  h igher  sul f0ny!  chlorides Which : .  TShoku I m p .  ~ u i ~ ' . ; ~ l . 2 1 ,  :1932, pp .  2 9 ~ ! ;  Ches  

 a*oid  ve nferi0r produc  On: supo,ifiea on, soaps  bs,vol.2 . : 
~:~oade the re f rom,  called Morse]a res ,  a~oUSed  n~mlrY : ,: ~::' X- ray  i n n i y s e s  show m a r t e n s i t e  to  b e e  sol id  sol1 

r soap pewuers-"  ' x n e y  a re  no~ a s g o  a as  . " , ~ - ~^ n~ .~ .~  ~ ÷ ,  o ,l~et~,o¢ t-~nds = i 
soaps fo r  r emov ing  dir t ,  bu t  a r e  be t t e r  g rease  r e m o v e r s  - u o n  . . . .  % ~ ^ _~_=_ . . . . . . . . .  ~ . ~ ^ ,  ~ ~ ~¢ - . - - - . ~ . -  ~ -  -uencnea  sEeem a n u  p m quencueu uauu Lvau~x~a ~ ,  
~nu m u s  n a v e  the  a a v a n m g e  ~or WOOl wasu lug  ~:~ ~ -o ~ .~ . _^4.a ~ - ~ : ^ -  + ~  f~. a toms  bell] 

, Carrying the  r e a c t i o n  wi th  SO~ . a n d  C1 only to the  ~ , e  ~ t h ~ ,  t he  '~nae~ l a t t i ce  Of F e  I t  i s  -~el 
:-eXtent of" 36-33%, a p roduc t  cal led Morsel 30 i s  ob- p r  . . . . . . . . . . . . . .  -¢ - - '  " a t ~ n  • t h e  O 

~tained and  is  m a d e  into f lukes . .~ !e r so l  D Ca n Only be :probable t h a t  " m f a z ~ t % f e ~ h C e h t : f a . o n a l  l a t t i c  
,: made f r o m  K 0 g a s t n : b u t  ~ e r s o l  30 c a n - b e  m a d e  f r o m .  ,: oecupms.x o ~ m e  . . . . . . . . . .  , ~ ,  ~ .  m ~ e  tba  cub  ~ 
: oth " a i t  ann ill @-marl~ensl~e a Im~luu~* ~ 72, ,~, v, ..... : 
~. er materlals. Kogasln has the advantage tht . ;:. " ~ A  .-^x~--,~ for the" /wansltion 
:4s more  t r anspa ren t ' t o  u l t r a  violet  l ight .  The paraffanis  = laruce.  -.c~e ~ - ~ a ~  . . . . . .  . 

, ' :F iseher-Trepsch ma te r i a l  is  p r e f e r r e d  as  i t  r equ i re s  : anstenite-*~-martenslte~-martensite.. 
~*a Smaller  hydrogena t ion  !p lan t  a n d  the: consumption : 148~. H o ~ w . , : K . ,  ~.~n T ~ u ~  H .  : M a g n e t i c  T r a ~ s f o  
[ 'of  C1 i s  less.  T h i s  applies e v e n  more  s t rong ly  to : m a f i 0 n o £ C e m e n t i t ~  Sci. :Repts. TOholm Imp.  U n b  

293793o - -54 - - - - - -14  
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:' :- ! -' ! 
netic compounds of F e  have critical temperatures  pecu- pumice stone, produced 1 -3% of C:H~ a t  temperature s - ~ developed methods fc r  the  polymerizat ion of h igher  Oppau. IV. O.~dat ion  ProCeSS. F a t t y  Acid Produc- 
l i a r  to them i t  m a y  be concluded t ha t  the  carb ides  may  inof itstbeefficiencynelghb°rh°°din 30 Ofhr.i00°0ther; thecatalystsCatalyStin10Storder0.5%of : ' , : :  olefins f rom the  Fischer-Tropsch process. These are  tion. F I A T  F i n a l  Bept. 426. 1945, pp. 9-11 ; Bureau  have  different cri t ical  temperatures.  But ,  since the 
var ious  steels, with 0.14-4.2% C, show a single trans- 
format ion  between room temperature  and 700% i t  is  
probable tha t  tl~e only carbide exist ing'  a t  Ordinary 
temperature  is  eementite. 

Ho,xoo, M. 8ec abs. 1911, 1912, 1913, 1914. 
1489. Hoo~, }K. Netherland Report  on Add i t iona l  In- 

format ion on Various Catalyt ic  Processes in Western 
Germany. Z .  BIOS -Miscell. Wept. 112, 1947, 50 pp. ; 
PB 96,550. 
Repor t  is  made of a t r ip  througi~ the Er i t i sh  zone 

in  Februa ry  19~7, for  the purpose Of collecting infor- 
mation supplen~enting preyious CIOS and BIOS rcpcrtsJ  
Some of the subjects reported a re :  (1) Development 

decreasing ac t iv i ty  were -Ni-Cu-Pd, F e - N i - P d ,  Ni-Pt~ i}! I 
Cu-Co-Fe: Cu-Pd, C},-Co--Ni, C-Pd, Ni-au, Cu-Co. 

:*~nile saturated hyurocarbons were not specially 
sought, .Ni and zNi-Pd catalysts yielded ~r0m 20-25% 
CY=~ at temperatures in the neighborhood of ~0 o. , 
The catalysts showed little decrease in activity after ~' 
severa l  days'  u s e .  

HOPT0~', G . U .  ~'co abs. 1467a, 1488. • :;~ 
1489. Honm.~. S., o,.xn Rx, T. Decomposition of Carbon 
: ZIonoxide in the Presence of Bedaced Nickel. Bu l l  

Chem Soc..3.apan v0L 3, 1928 pp :1S-25- Chem £h~ 
-i": yoi. 22, 192S, p. 1520. : - " " - '  ~:" -~'  . .  

Improved  apparatus  fo r  t i le  inves t iga t ion  of  contact i 
: o f  the  Fiseher-Tropsch cata lys t  (Co-Th-Mg-kiese l -  ca ta lys is  has been described• The decomposition of 

: guhr)  by Rubrchemie  A.-G. : prel larat i0u o f  t i le  Fe . C0  in the presence of reduced Ni in the v i c in i t y  of 230 ° :~ 
ca ta lys t  with determhmtion of the  degree of reduction . i s  a Unimolecular r e a c t i o n  : : -" : 
b y t h e  method F e ~ 2  FeCh~3  FeCL. wi th  t i t ra t ion  by 1490. HOR~ o, - - i  Composition of the React ion  Products :!i: 
KMn0, .  Deta i l s  are given by Dr. Ro t t ig  in an up-  :: F r o m  the Fiscber-Tropsch Benzine Synthesis.  leIAT ~ 
pendix. (2) s ta tns  o f : the  Oxo process a t  Sterkrade- Reel  A - 2 6  frames, 2999-3008, 0et. :tO, 1940; P B  

: H0lten wi th  some description o f  the re~/cl~0rs and ffiters : 70,249• " ' ' i 
: and discussions of t he  ca ta lvs ts  and reaction condi- ^ . . . . .  _ _ :~ . /  _ 

tidn~ hv Dr R0olon (RI o~ t~ l~ t i o  ax'~r~fl~'~nn n@ 1,~,l,n wompilation oz a r m  eonecteo zrom zne /iceramre 
" - - - - "  . . . . . . . .  ' . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  '~" Showm h • c a r b o ns  i n t h e  l iqu id :phase  a t I  G Fa rben ind~n , io  " g t e analyses o f  the  yarious f rac t ions  ~from 

Werke Uerdingen "4) Catalytic hydro coati  ~ "~ " G~C, to the heavy paraff ins  and t i e  s a t u r a t e d  add~ 
. va rmus  products such as a ldo l ,  C~I=f.. t o  C~.H~ at  Hil ls ,  : 1491. Hou.~', 0. : [Deve lopment  and P r e s e n t  Status  of 

and methanizat ion of town gas a t  Ruhrchemie  A.-G., the  Benzine Synthesis:]  Forschungen u Fortschr 
Sterkrade-Holten by Dr. Roelen. ( 5 )  manufac ture  0f : vol .  7, 1931,p. 185; Ges Abhandl. Kenn tn i s  Kohle,: 

• : : '  Fischer-Tropscll cobalt ca ta lys t  a t  Sterkrade-Holtem yoL 1!  1934, pp. 693-694. : :: ~ .~ 
• (6) compression and storage :o£ water  gas, manUfae:, : B r i e f  review from 192~t0  d a t e • :  . ~  ~ ' - : ,  ~: 

briefly descrihed wi th  tlle aid of flow diagrams. The 
composition and applk,~tions of the  lubricating oils  
produced arc presented. 

- - .  ,~Ce ab$. 872,873, 874, 875, 876, 877, 
878, 1468, 1479. 

1494. I=I0~xn. ~tV. A...~Nn F~nA01ZEm "W. F. Interroga- 
t i on  of Dr. P ier  and Staff• I. G. Farbenindust r ie  

: A.-G. Ludwigshafen  and 0ppam l I .  Synthesis of  
Hydrocarbons F r m n  Wate r  Cos--Michael  Process. 
F IAT Rep t :  426, 3945. pp. 1-S. PB 136T and 7745: 
TOM Reel 199; Bureau of Mines I n f .  Circ.  7376, 
I946. 27 pp. ;  Coke Smokeless-Fuel :Age, 1946. pp. 294:- 

of  ~Iines Inf .  C i r c .  7~376; P B  1,367 a n d  7,745 i TO,-~I 
Reel 199. 

Of Paraffin waxes  produced by the hydrogenat ion 
brown coal, f r o m  e tude  petroleum oils and from t h e  
Fischer-Tropsch s-ynthesis, lmve been oxidized suc- 
cessfully to f a t t y  acids• Tl~e molten wax is b l o w n  
wi th  a i r  in  pure  A1 towers i n  presence of Mn com- 
pounds, such as  l~=i~Ino: or .Mn soaps ;  addit ion of  
0.0S-0.15% of l~a or  K carbonate improves  th  e qua l i t y  
of the products .  ' A  temperature  of 130°-160° i s  m a i n -  
rained u n t i l  ox ida t ion  begins and is then lowered t o  . 
!00°-120 °. The  lower  the oxidat ion ten~perature, f i le  
~maller is the  fo rma t ion  of peroxides, but  the  h i n t e r  

' ~:195" : ' : the reaction t ime•  Tlle airltow is continued for  10-30 
Four processes developed to the p i lo t  plant  scale by hr, ml t i l  approximate ly  30% of t h e  paraffin is con- 

• the I. O. Farbenindus t r ie  A.-~G. a t  Ludwigshafen under  - . . . . . . . . . .  ~ . . . . . .  verted Tile p roduc t  bus an a e  d number of 75 -lad •l 
the direction o~: l ) r  $11cnae~ are ae~crineo 2ac ~l~co.- sa cnihcatioa nunlber  of 1" " - " • " " 

'::bed. c i r c } l l a l i , ~g - .qos  p r o c e s s  "rises a axe[1 catalyst  made . p  . . . .  : ~ . ,  . . . . . . . . . . . . .  130-~15~Theeoxidat!on prod- 
by past ing 'powdered Fe carb0nvl•wi th  a concentrated ~ea;e(~,~-a;:~a~,o~a.,,~-=y~s=,,-~,~ ~-~-~-/v a . . . . . . .  • - v "" - ~  " - - and " vclave [o ~ou°-zSv * unuer  pressure  borax olutiort equ iva len t  to occur xTo on toe ~ ' e ,  • " ~ ". . . . .  - .~ _ = . . . . . . . .  ^ ~ . , ~ the soap sohltlOU a~d  the un aponlfiable produc~ sep- . 
sintermg .t c. or ~nc paste nr ~t~J°-SOu ° zor ~ ar :  aria a ra t in  in  la r s  the f rm" h ~ " 
cool ing: in  an H.  atmosphere T h e  synthesis g a s i s  g v .Ye • . _ o er a t  t: e .~ot tom. T! le  : 

• z . . - ~  . . . .  ~ • ~. - ' . ^ ^  . . .~  upper la er i s  rec'cclea to toe  OXlOfltlon cower t n e  , 
• -~ reclreulateo over I:nlS re . rue  ra~lo oI  zuu out o i  o lu  ~- o ~ ' -÷  a " " . . . .  o . . . .  o ~" : - ^  

g a s  to :t yol. of new,: haying a CO: H:  ratio of 1 :  3. ~ :~t~e.r:tl~e~er~s~nr~ l~])e ~ e ~ o : - S f l 0 a ~ , v  a t  ~v-±vu 
o r 4 " 5  a .~ content  of le~s than  o m g  p e r m ~ a n d n o  . . . . .  p :~ g , ~ e d  n ::: n g t h e w a t e r  : 

• "" "" " Y-: ": " " " " " "  -n lvs t  vapor  anu tile relnalnul,-  un~aponlnaole maceriat  : 
C0. so t a u t  the  r ise  in  temperature  in me car ~ The molten Sen f~onl " "~ "" " " '" " °" : • ' " ; " n "~Ci " [ ' p " tile ham towel '  is dissolved I n_  i bed l s n o t  over 10% T i l egas  YelOmty ls about 1 l P " ~'-+~ • ~ ~ v~ ~ a +.. ~ ~r~ . . . . . . .  ~ , . • ~ . • . , , , , ~ r  ah(I ,l uro,Yzc~ Wl~u ~ - . ~  '.une iart~" ac u i s  , 
see and tile t ime of contact Ov- l - sec  The flow m u s t  :~asl led and d i s t i l i  d m l  . . . .  ' " - - ' " -  '" • "" " " o " ' e 1 ¢ er a:vflcuulu oID mm . - ~ a s e a  : be ncnturbulent "Operating pressure is Oatm and .... .~ . .. " " ~ ~ i 

• ~ ~" " -  " ' -  " " ~ o n  o n  ~uu pare o~ p a r a m n  the fol lowing 3 fract ions a r e  , - the temperature  300°-325 ° The v i e luo~nvaroca ru  s ~,+ - ,~ ~ -a ~ r~ • - -r.^ = ~  
er m ~ ' a l  ^ " k ^ k "  d~ roe v e r e d  o~alne , , -  .~Cl,,S ~ eOllln ~ up to 1Du ~ 7 1D/O" , p ~ of cat y s t i S 7 v 0 - S u o  " g i n  per  y- o c "" "" " " o  ' - ' : , .~ . _ •" ~ . _ ~ _ ; . . . . .  .~ s a p  acids Cr-C~ boHln~ 150°-~40 ° 4"5-55%" h i g h e r  ' , 

- " - f : ~ w~. , , . . - - '~  uu .h~g  - - r , . .  --ouu • -~'~7o ; resmue : z , - - , ' u vo .  yields about  3u gm. of CH~ and C~_H~ and 160gin .  o ,~ , ~ ~ ^ - - "; - o .... - - ' 
• - ~ , e  p, anc au ~ p p a u  nau a capacity o~: u ~J0 ton o£ ; useful products ; the  gasoline hav ing  an  octane number _ . . . .  , 

paramn wax per  x r  • - ~ of 6S--70 a n d  t im g a s  oil a e e t e n e  number of 4"5--50. "~ -" - - 

• ture of CO at.l.G. Farbenindustrie A.-G., Leverknsen. • -- - See abs 1827, 2249: / " : ~!!li~l 
. Appendix:  A new method for  the determinat ion of 1492 H0a~E'  w A I n  ~ "  -*'~ " ~  ~-^~ ~ r ~ , ~  ii'~ 

the metal l ic  iron in reduced iron Catalysts I v Dr  Rntfi~ • " ,,.  . ~ . ' rog,~lon uL ~ w  . . . . .  '~*' | :  
of • R u h r c h e m i e  A :G,  Oberhau~en-Holten Several ~ F ischer  a t  Munich Germany F I A T  F i n a l  Report-.~: 
d ia~ ' ams  0f appara tus  are sh0w~. ~ ' ' ~ ~ , i  901 1945, 3 p p . ; P B  i i253 ;  T()M Recl 199. ~ :~;~ . . . . . . . .  ~, ; : I n  t h e  o i I - c i r e i d a t i o n ,  p r o c o s s  an o i l  fract ion from the. !496. Hon.w~., " W .  A., A~n JOXES, 3". P.  F ischer -Tropsch  i 

. 1 4 9 7 . - - .  [Fuel  "Synthesis and Other c a t a l y t i c  Isosynthesis  Process :produces  i s o - o c t a n e s b r l t h e ~  : ~ ,  synthesis product  i s  cirenlated oyer thb catalyst  ~0 ::i~: U n i t  at~ Leipzig  G~/s Works. C!OSRept~: :~XVII-08,~ ! 
, Processes in  West .Germany.]  Chem. Weeblad, ~•0i. : : polymerization or .a lkylat ion o£isobutylcne0btained=by~! I : r emove  the hea t  of  reaction a n d  prevent  excessive I tem 30, 1945, 1 0  ppl FB 2,94; T O ~  Rept. t i ,  T.~.G i I 

i 4~, 1949, pp. o01-203. I . ~ i : . the dehydrogenation o f i s o b u t a n e a n d i s o p e n t a n e p r c . ~  | : production of~C a n d  CH~. "Z'he'process~qperates a t  . : - ~ i R e p t .  Sm~Ic-5, TOM Reel19S ; Gas  Age v o h 9 7  ~o .  3; 
: " . . D i g e s t  of a paper presented to t i le  Net i ier lands cbem: I ~ duced by synthesis f r o m  C O  and H..: a t  300-600 atm.~!~| ,  i 20-25 atm~ pressure a n d  temperatures  of 260°-300 o m ,  . : 1946, pp~ 28, 6 s ;  Chem. Abs:: vol  41, 1947 p. 1~.S. : 

leal SOciety Ju ly  194S is glyen. A sm~'ey is  made Of and 400°-500 ° in the presence of a Th Catalyst  a c t i v a t e d ' ~  =~I " .me.re 'St  stnge~ and 230°='~330 ~. i n a n e  seeond~ : I t  Uees ..... : Ins ta i l a t i0n  ~,as ~ :for' t l ie lJurp0se of enriching eit.v . . . . .  I 
Processes fo r production 0f motor fuel:  w i t h  brief  de- wi th  10-20% of Aho:.  The  product conta ins  .higher- ~ : ~ . i -  ~ ~ne same ca ta lys t  as  th  e nrsu process: The gas has a .  g a s  The syn thes i s  gas  a e - .  1 m i x t u r e  of  water  ' : 

i . . . .  script ions. : ' iThe 0x0 lu;ocess is e m p h a s i z e d . . . ~  i boi l ing: :eonst i tu tents  consis t ing 0f naphthenes  aro-~,~::~ii~ ~ ~ o ' i  H" ra t io  o f  55~:  45 a n d t h e  yie ld  per l i ter  of  m a d  c0ke-o~:en gas  (C0'  : ]~-=1 : 2) a f te r  phr i f ica-  
: 1487a ~ Slnrrv Process Ver.~us Fix~ ~ . ~  matics ethers and alcohols : The~prouortibns of thes~'~i:~[[[~ °~. eauuyst per nr. ~s .~-"~ gin, o~ alt proauccs ana per m. tion was *o ~ ~a~a ~+ ~ ~on ~, ~ ',, .... ,,~, ~^~ : 

Bed 0 ra t ion P~ an f h z ~ cf synthesis ~as 150 gm the ~asohne ha~ m~ an octane ~ pe , . 'oc. 8d World Petrol,  Con., The : d o . t  e isopa •affins can be var ied by changing  t h e ~ ! ! i (  _ _ ^ g  ~ - -, .g _ ' ~. . ;.^ : i n t o 4  u n i t s  of  3 S tandard .p la te  ~eaetors Opera t ing :  i !  
. . . . . .  ~ Hague, May-June  1 9 5 1 . . .  .-i : .: opera t ing  conditions and  the  catalyst ;  the  addi t ion  0f~j~l~i ,~  ~Uneer oz o:-p.~ aria gas m l a cecene  numoer oz j . . . . .  a t  185°-200 ° a n d  atm0spberic pressure each rcact0r  .: 

:'' Catalyst Siurryl iir0cess was chosen f0r piiot ~lant zn° :fayors the ̀ formation :of naphthenes and i a r ~ l ~  ~:oam process.has ~or ~ts co, oct r~ne~proauc[~cn o~,a containing 10 m) of Co cntalyst,.0f 3.50 kg.: per m~ : " 
.... development Improvements instituted i~clud~ ~ marius, of :Aho: ~-the:isoparaffins~ :~:In 'preparing a~'Th:~! mgner proporlmn oz 01enns m ~ne p roaucrTl~ opera,es i density. Pressure drop through ~ the catalyst bed was 

"~ use of low.quartz catalyst to reduce mechanica~,~ ~. Zn0 catalyst, its netivity with ~espect to the formatio~,~..{~,~ m the liqmd:pnase us!ng a-:nne!y_fn~;laeacam!yss expected to be 500 mm Hg ; Boiler condensate frcm the 
' : ' • . - . . . . .  ' • o f l i  u i d h  dro arbcn " "'"~; ~ '~t ~ suspended b y a n  ascenumg scream o~ gas. ".~nc c a m -  ; • - . . • - • .... • : ' . . . . . .  . • ~ e  use of shor t  contact t nne  and operat ing tempera: :~ . q y c scanbcylrtuallydoubledbypeo~.i~: ~_~ ~ . ~ -,. ^ , .  . . . . . .  ~ . . . . . . . . . . . . . . . . . . .  g a s . w c r k s ~ a s  t0 housed  as t h e h c a t . e x c h a n g e m e d m m  .~ " 

~tures on the low side of t he  maxlm~m'r~u~,~ ,~i~,  .. - ; m g  the  n i t ra te  solution in to  the scda solut ion,  the r e~}~.~m~;~-: ~o~ is maae  , y  p r ~ h . . ~ - u y ~  ~ ~ - - ~  ,~-.~ ~ ~ . . . . .  : T h e  res idual  gas  f rom the  reactors  containin abou t  = • 
• cycling of unconverted olefins- n r e ~ e ~ n ' ~ o ~ t ~ e ' ~  i: verse  o f  normal  prec ip i ta t i0m At t emp t s  have  : b e e ~  t n ~  granules w i t h  a solntion ofK:CO~, dried, reduced . - 2 1 8 %  CO, 3 7 5 %  H .  23 6% CH, 8 1% CO: a~d S 5 ~  

• feed and water gas to effect rapid initiation of'tho ~.~ made to replace the Th tu the catalyst with other el~,.~:~5~ oy_~: at 3o0 -450 and ground nne ma ~all m~t mea I~ was to be returned to the gas works for admixture 
....... ': - -action., the use of a hi~h_ -_nressurc ecolez ........ ,~a ~.-~,::.~ :: : ments, but Unsuccessfully. ; a part only (25% ) can.~,b_~l~.{ ~hes ~:~.-~,,~"~*~ With'. .gas oil. A gas ot composition t=uo...:: *'~a"=~ . ~. or . with water and Coke-cven~gas and Used for city gas. 
- . . . .  a r a t o r  system to reduce Co-bydr0carb0nyl Content ~f s u b s t i t u t e d  by: eithe r Ah0~ , Zn0,  o v a  m i x t u r e  of b o t ~ ? ~ . : " ~  4 .  5 ~s used at^ 20. atm_. pressure__, and 7"v0 .. The._ hme.. = The expected y i e l d  o f  l i qu id  hydrocarbons Was a b o u t  : 

rec ele as an Mention is made cf F e  s n th  ~ ~ s .~# ~ oz reaction is  ~ minu tes  'J:ne temperature  use  mrougn : Y g d o i l  contaminat ion i n  recycle p u m p s : : ' = :  ! y es's, :Ni .catalysts-  su ~ k ~ : : ( :  . . . .  ~• - .  ~ . :  ". : - , - ~  ~no -t~ . . . . . . .  ~ , ,  : 1 0 0  gin. per m. o f  gas consist ing of about  ~ each o f  
and a specially designed decobalting system to nrewn~ : : :  pearled catalysts, and isomerlzat i0n of Fischer-TropSCh~l<~-~:~ -~ ~ae: reacuon caamuer  .~S a~ouu ~ .  : y ~  . . . .  ~.'?~ ~ : : benzine m e d i u m  oil, and wax " . ' 

- " • - - ~ - ....... i "":~ :~:~, - useful products is about 7vyo ana me ~v. ccmen~ oz • , ~ . • ' . . excesszveCodeposmonm thepreheatin~sectionforthe products w th AlOh promoted byHCi but no details~-~! .~ . . . . . . . .  ~ - " , ~ .... ~Z0smzz K Ir0nNickel Phase Diagram by 
: . ~ - - • • ' -~ "~'" m • " oaf erm o~ -=~,.~ -' " 
.... dec°balter-£eedandinthedee°balterpr°per" ...... : -  " ""~!!.,reece~'iotgaSolS:~"4i:~50-4~5~oeygel.u~he:gasclPeehas a '-Magnetic Anatysis and the Effects of Cold Work. ~ 

~earure, a~oen to the Leuna process for producing 1493. ~ .  Review • of. German Synthetic : ]SubrI'~:~.~;.: #0~- ,~a~ ~,,,~o~+ a,~ +i, ..... :'I~f~0% ~ n~ tubular flour. Iron Steel ~fist. (London), vol: 149, I, 1944, 
f~emalCv~nom, was a e . a t a ly t i c  af ter :hydrogenat ion cants~ Ind. Eng. Chem., v0L:d2,1950, pp. 2 4 2 S - - 2 4 3 6 ~ , I ~  ~ reactoT~r~ce~s'7"t~eo~e~a~t~ng~prd~s~,;e ~s•2~'atm•and 193p-211P:; Chem. Abs., vol. 38, 19-14, p• 119S. 

: . .re~i~g°~eg~Cn~r~P~?o~Cmgunsamrated , ldehyde s in B r i e f  review is presented of the proceSses used O ~ f ~ : :  t h e  t empera ture  230'-250". The syn thes i s  gas bus : S m a l l P r i s m a t i c  samples.of Fe-.Wi al ioys in the r a n g e  
: :  : " . . . .  : .' " :  Ge rma ny  dur ing Wor id :~Tar  I I  to manu fac tu r e  s ~ , ~ '  C 0 i H ,  ra t io  4 " 5  t o  5 : 5 .  The catah•s t  is  nlade by 3 -50a t .  %l~iwere]acatedto100O°£or4hr.,quenched 
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in cold water ,  and cooled to --1SO* for  48 hr.  to insure  
a singIe-phase state.  The  magne t ic  sa tura t ion  inten- 
sities were  determined over  a wide  r ange  of  tempera-  
tures.  I t  was  found t h a t  annea l ing  of cold-worked 
alloys gave  inconclusive results .  Cold work  on 
quenched alloys produced definite changes in the  alloys, 
notably  i n the  range  2 9 - . 3 5 %  Ni;  this indicates a dis- 
t inct  separat ion into 2 phases.  I n  alloys wi th  Iess NI 
t h e  changes  are  small ,  since these  samples a re  not  f a r  
f rom the i r  equilibrium state.  The  boundaries  of the  
heterogeneous ( a + 7 )  region extended f rom 5% Ni to 
34% Ni a t  365% Below th is  t empera tu re  the ra tes  a t  
which  ei]utlibria States a re  approached become e x -  
t r emely  slow. I t  was  es t imated  t h a t  the  t ime  for  com- 
plete change is about  10 y r .  a t  325* and of the order  
of 40 yr .  a t  300*. . . . . .  

Hos~rTZ, K., .~D SUCXSX~T~t, W .  ~ a g n e t i c  
Study of  the  2-Phase Iron-Nickel  Alloy. I I .  See 

BIBLIOGRAP/~Y OF FISCTLER-TROPSCB: SYNTHESIS AI%'D RELATED PROCESSES 

reac tan t s  to form act ivat ion adsorbed products .  Equa- 
tions a re  derived for  the  effects of adsorption,  cata lys t  
activity,  par t ic le  size, porosity, flow conditionS, poisons, 
and  di luents  a s  weR as  pressure  t empera tu re  and  con- :~:': 
centrat ion.  I t  is suggested tha t  the constants  of  the 
r a t e  equation be de termined by e x p e r i m e n t  with a 
differential  reac tor  eouta ining a thin bed o f  ca ta lys t  
a t  a uniform tempera ture .  Methods of  in tegra t ing  the 
r a t e  equat ion are  given to determine the  volume of 
r eac to r  to produce a specific d catalyt ic  conversion. 

1499. How,~n ,  F, A. Conversion of Coal to Oil and 
Gas. Oil Gas J0ur.,  vol. 46, NO. 42, 1948, p. 70; Min. 
and Met., vol. 29, Ju ly  1948, pp. 388--395. 
Pape r  presented a t  the  166th meet ing  of  the  Ameri- 

can  Ins t i tu te  of Mining and Metallurgical Engineers  at  
New York is abstracted.  T h e  development of  coal  
liquefaction and the  synthesis  of l iqaid fuel f rom natu- i 

abs. 2695. r a l  gas  a r e  traced, and some evaluat ion is given of the ! '  
Hos~rx~rol S. ~ee abs. 1906a. : : - processes in comparison wi th  the pe t ro leum process  : 
:HOT, M. : ~ee abs. 248, 249. . Whetl~er  Water gas or  na tura l  gas i s  converted into ' :=: 

1498. HOUDREM0~T, E., KLI.~0ER. P., ~ D  B i ~ s c ~ c z x x ,  liquid products,  the process is the  same and  requires ': 
G. [New Electrolytic Isola t ion Procedure  f e r  Deter -  the same equipment  and  experience, the  essential  dif- 

~ mining I ron  Carbide.] Tech .  MitL Krupp,  For- terence a t  the present  t ime being tha t  a more  efficient 
• : method Of coal gasification : m u s t  b e  deyeloped. I s  :!: sehungsber. , vol. 4, 1941, pp. 311-326; Arch. Eisen- 
: hfittenw., vol. 15 1941, pp. 257-270; Chem: Zentralb.  ~omparing the  hydrocarbon synthes is  process w i th  t h e  i ~ 

1942, 1, p. 2167; Chem. Abs.,  vol .  37, 1943, p. 3017. igh-pressure hydrogenat ion process, the  f o r m e r  looks 
the  more  a t t rac t ive  f rom both commercial  and  mil i tary  .~ I n  the  electrolytic appara tus  the  anode compar tmen t  s tandpoints  in t h a t  the  capital  cos t  and  steel require- -~ 

is separa ted  f rom the cathode compar tmen t  by a d i a -  ~le:mt b : v e b e e n  est imated to be as  much as  60% lower .  ~, 
: phragm,  which consists o f  a c lay  plate  impreg-nated . co struction s tandpoint ,  the  bui lding of a s y n - :  :~: 

with a g a r  s t a r ,  The  sample  of  steel is made  the  thet ic- fuel  indus t ry  does not  seem to be the  best  solu- :,:; 
. anode i n  a neutral  ano ly t e  of  ~uch chemical composl- t i^_ ^ ,  . . . . . . . . .  

......... ~ s " . .  _ ~u ,= =~tuer ~ne immedia te  suor tage or the  immedi tion t ha t  no-precipi tat ion of f e r rous  :. axt resutts zrom : - : a t ~  mill ~ • ~" ' " '- . . . . .  "~: -" 
hydrolysis  The  used -moh' te  Contains fe r rous  • s a l t  ~ v " ~a~y Pr0mem. I t  will  be a SlOW a n d  costly :¢~ 
, .  ,~. • ~ .~ . . . ~  ~^_~ ~ ^ , ~ , .  ,~,,;~ , ~  . ~  ue e, opmen~ as  compared wi th  the  expansion of  facili ' 
Item the anoae an~ 1~ t,lere~urv ,iv,,. • .. "*~" ties for ~ - " " " :'~ 

: i n a i  solution so tha t  i t  fal ls  to the  bot ton ;of  t ~ e a n o ~ e  c rude  oii pr~anUC~n~.alrefisn.ing~ i~ nd  i t r anspor t ing  m o r e  ~ 
• chamber  from whence i t  can be Withdrawn and f r e sh  d r a i n  ' g, , . t "l l represent  a worse : "t~ 

anolyte introduced through a f i l t e r i ng  a r rangement ,  on  our  economy. ." - : '  : ~ .:~i 
The  anolyte  Consists of  a 15% Na ci t ra te  solution con- 1500. ~ .  Synthetic Fuels: combustion,~ VoL 2 0 ,  .2[ 
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mann ,  Frankl,  Linde ,  Kapi tza ,  and Claude. Economic : on synthetic f a t t y  ac ids ,  were  produced to t he  l imit  of  
aspects a re  set  fo r th ,  ava i l ab le  mater ia l s .  Igepels ,  hased on e thylene oxide, 

Hews,  K . E .  Bee abs. 739. provided a va r i e t y  o f  detergents  and emulsifiers fo r  
1503. Howls ,  D .A .  • Synthesis  of Methanol  and  Higher  technical purposes. :Higher alcohols of  sui table  chain 

length and quali ty w e r e  produced by the  reduction of  
Alcohols F r o m  %Vater Gas. SCI. Petrol . ,  voh 4, 1938, t h e  corresponding syn the t i c  f a t t y  acids der ived f rom 
PP. 2812-°-821- the  oxidation o f  paraff in .  Outs tanding large-scale de- 
This  paper  r ev iews  the  historical development  of the  

process, discusses t he  equilibrium data ,  classifies and 
describes the ca ta lys t s  fo r  synthesizing MeOH and  the 
higher  alcohol f r o m  w a t e r  gas, and explains  the  mecha- 
nism of format ion.  
1504. ~ .  In t e r roga t ion  of  A. Bollhorn, E.  Grages 

and  Dr. Gross ' o f  Deutsche Erdoel  A.-G. ,  Berlin. : 
Production of  Vasel ine F rom Fischer-Tropsch Wax.  
B I O S  Final  RepL 326, 1945, p. 17, PB 27,705, TOM 
Reel  227. 
A t  the  Research: Station,  Berlin, an  infer ior  g rade  o f :  

vaseline has  been m a d e  exper imental ly  by  dissolving 
Fiscker-Tropsch w a x  in liquid paraffin. The  w a x  is 

velopment  of syn the t i c  detergents  was  based  on the  
production of Mersols  .from byproducts  of  the  Fischer-  
Tropseh synthes is  o f  hydrocarbons f rom coaL AI~ 
psudix  1V has  a c h a r t  showing compounds derived 
f r o m  some byproducts  of  Fischer-Tropech process. 
1507a. Hm~DSK, V. [Convers ion o£Llght  Hydrocarbons  

Into Carbon Monoxide  and  Hydrogen.]  Pa l tva ,  voL 31, 
1951, pp. 266-277 ;  Br i t i sh  Abs., 3952, B , I .  p. 639. 
Thermodynamics  o f  all  possible 20 react ions  dur ing  

t he  conversion of C~H~ wi th  O.., s t e a m  a n d  C0~ a r e  
discussed. I t  is f ound  t h a t :  (:~).Below the  m i n i m u m  
tempera tnre  of 920 ° K .  a conversion of  CH,  b y  O-. is 
no t  possible w i thou t  l iberat ion of  C; (2) the  l iberated 

dissolved in ethylene dichloride and tim fract ion of the C is mainly due to t h e  reac t ion  CH,-}-0:-->C-~H-.0; (3) 
required melt ing poin t  ob ta ined  by f rac t iona l  crystal- t he  conversion of CH~ by  s team needs a h igher  tempera-  
Rzation.  I t  is theu  refined by t r e a t m e n t  wi th  H.~SO~ t a r e  (1,000 ~) ; (4) t h e  same applies for  the  conversion 
a t  160o-180 ° unt i l  wafer -whi te ,  b y C 0  (about  9 0 0 ° ) ;  (5) the  r ising of  t empera tu re  

~ .  S e e  abs. 873, 874, 875, 876, 877, 878. f avors  all cases of  CH~ conversion, lowers  the amount  
: 1505. Howx% D !  A., . ~ ' n  RA~[PTON, H.  C. P r o p e r t i e s  of  s team and reduces  t h e  possibility of f r e e  C f o r m a t i o n  

to Compm'e quan t i t a t i ve ly  these toots  t h e  equilibrium of Hvdrocarbon Gas  Turbine  Fuels. I n t e r n a l  Cong . . . . . . . . . .  
P u r e  A~-I Chem Ju ly  :1947 l l t h  Con," London:  constants  a re  c a m m a t e u  xrom t h e  f ree  energies and  : 

• - v~:- ~ - ,  " '~"  -^"^  -~ : : '~""  ~h ' t he  limiting condit ipns a t  Which O is no t  l iberated a re  
: four ;  I n sa  vetro~., v m  ~o, ± ' ~ ,  pp. ~ ± ~ - ~ o ;  ~ e r a .  _ . . ~, 

. .  Aub:~V::y 43 19e~49entPed66n2th e propert ies  of l lydrocar- ~ : ~ i i : r ' e ~ s % ~ f  ~ i q ~ , ~ F u K e ~ r ~ m  c~LrboAn So~::xi~ n 
bons boiling wi th in  t he  r ange  65°-300 °, wi th  par t icu la r  and  Hydrogen. flour. Chinese. Chem. Soc., voL- 6, : 

. . . .  : r e f e r ence  to- the i r -use  a s  constituents of  fuels for  g a s  
t u r b i n e s  : These  va r ious :p roPer t i e s ,  d e t e r m i n e d  by : :19~1, pp/ l12-X22;-Chem.  Abs ,  vol. 37~ 1943, p: 6107 . . . .  

chemical: composition and  configuration are  c l o s e l y  " :Prel iminary report: on the  Use of  N i  a n d  Co ca ta lys t  
interrelated and  t h e y  lie mbstly between t h e  ex t remes :  o n  kieselguhr in the  syn the s i s  of liquid fue l s  f rom CO :::: : 

: :set  b y  the paraffins and  the  aromatics ,  respectively, and  H.- . A procedure  i s  suggested for  e l iminat ing t h e  
~: This  means  t ha t  any  gas- turbine fuel comprised entirely : CH, react ion,  wh ich  i n v o l v e s  the  passage  of  CO over  . . . .  

of hydrocarbons Will h a v e  propert ies w i t h i n  this  range.: the  ca t a ly s t  b e f o r e  t h e  iuta:oduetion of  the  CO-H,  
Informat ion  is g iven on the  hydrocarbon c0mpesitions mix ture :  /~ m e c h a n i s m  of the  CO p r e t r e a t m e n t  i s  • N " ~ - • - | ta ining about  1.2¢7c K B r  and  0.1% KI .  The  solut ion o. o, 1948, pp. 4#-o0 ; 011 Gas flour., vol. 47, N o  29, :i~ i 

is d i lu ted  with b o i l e d  wa t e r  and  f r eed  f rom 02 b e f o r e  ' 1948, p. 61 ; Mech. Eng., vol. 71, No. 1 1949, pp: 20-27. 

I / i t  iS dr iven  by;N.- or H.- gas pressure  into: the anode  I n a n  address .before  the  Nat iona l  Coal Ass0ciati0n~ ~ ~ i~  " ahale-oil0f petroleum,frnctions,Fischer-Tropsch,and at tent ion is hydrogenation,drawn to the  presentand i suggested.~ Hst~;' W. %V. See  abs. 488. ~ " 
compar tmsut .  The  cathode is fo rmed  f r o m  Cu g a u z e  " t h e  development  o f  destruct ive hydrogenat ion a n d  the ~ :i lack 0f 'kn0wledge Concerning hydrocarbon Compositions ~ 1509 HUBMANN, O. Product ion  o f  Synthesis  Gas F r o m  " 

i::  dipping in 10% CuBr- .  solution. An ampere -hour  hydrocarbon synthesis processes for  nroducin~ 0il f rom ~4 
i : ~ i counter  an ammete r  a n d  a vol tmeter  a re  int roduced c o a l  is t raced,  a n d  the  presen t  economic s ta tus  is dis- ~ i ~ in f rac t ions  boiling above the  motor gasoline r a n g e ~  " W~0nlin~' Subbi tuminous  Coal General  I n v e s t i ~ a - '  

into the electrical circuit as  p a r t s  of t he  appa ra tu s  i cussed. Methods are  suggested for  buildin U a ha- ~ i  This  is due to t h e  considerable difficulties encountered ' t t o n  of Methods a n d  Flowshcet  for  P l a n t  to P r o c e s s : "  
To co~itrol tlie anode potential  which is i m p o r t a n t ~ o r  i :tional synthetic-fuel indus t ry  in this  ~0unt~r.gv PA' ~efi ~: ~:~ "in a n a h s l s  Methods of  analysis  a re  reviewed and E1-h~ Mu~inn O . ,h~  ~ no ,  ~ , ~  ~ . . . . . . .  f • . , . . . ' . . . .  . ~. ~ -  - ~ .  . the  poss biltties of s rn the t i c  methods f o r  producmg Mines 3~ec R e - t  l~ov 1946 23',~- • TOM Reel °42 .- 

" • :: " r ' o ' i 0 n s "  ~ ~ • v - ,  - , L - v . ,  • - , : - . t he  isolation of carb*des, a m e a s u r m g  cell is introduced, rote p rog ram should be la id  out  whereby indus t ry  and .. gas-turbme fuels of different  hydroca boa comp s*t : • Rent .  9 . . . .  : ~ . . . . .  
: a r e  summar ized .  No synthet ic  process exists  a t  the~ = ~ . . . . . . .  ' . . . . . .  - °~ which consists of a c a l o m e l  cell :with siphon and  a ,  . Government  would cooperate in creat ing the  necessary ~ To obtain ~eneral  ~nformaflOn on  t h e  adv~ntsges 

': Pebavi  m e a s u r i n g  ins t rument  . F o r  t h e  isolat ion Of foundation T h e r e  are  3 lines of  endeaw~ r~l ~ , ~  ~ ; : |  " '~ . . . . .  * + ~ ^ * ^ -  ~ r ~ , ~ i u ~ f u e l s i n  the  65°-30fi° boilin ~ o " ' ~ 
- the  carb ide  t h e  appt~ratuS is  p~0vided wi th  a d o n - ' :  'ither technicaldeve~bpment  a n d p i l 0 t . t e s t i ' n g o f ~ d ~ r n "  . , ~ .  ~i . ~ a n g ~ h ' ~ c ~ i ' w o ~ d a p p e ~ r  tn be~ideallY Suited t o t h ~  and  disadvantages o f  var ious  methods  Of p r o d u c i n g  . 

t r lvance  whereby t h e  carbide c a n  be removed  whi le  i zed  coal ga§ification 'Th i s  should be  lef~ ~ ~r lv - t6  ~ : ~ | '  :'~ 'a ~ ^  7 ~  ..r~ine~ Such.~roeesse~ as all-~lafion ~ o 1 ~ -  synthesis  gas  f r o m  a coal  like the Wyoming!  Coal : 
i unde r  a neut ra l  g a s  atmosphere.  In  the  exper iments  i indus t ry  wi thou t  Government  subsidy ('~) Thee ~;Vrap--; ' :~ ;~ mer'~a~on", ca~a'lytie cr~ckiug e t c :  a r e " n o t  suitable i me thods ' a r e  Considered suitabl e for t r e a t i n g  this  coal, 

': : m a d e  wi th  this. appa ra tus ,  Fe~C :was the  only carbide  :. ara t ion of  complete and reliable ~r0~e~ ~ - ~  ~-~ ~ :~:(~i ~ : m~flma~ ~"~'r ~roducin~ tuthine fUelS ' s ince  the  nroducts a n d  calculations a r e  m a d e  of  the  inves tmen t  and pro:  -: 
~ : hthate:OUldbedisulated f r 0 m  ei ther  h y p e e u t e e [ o i d a l o r '  , synthes is  units  a t  f~xed loca t i0ns¢~r~feraV~ycapa~e '~  ~ | :~ . : : i~  C-on~:ln'~appr~iablea~ounts0far0~atics0role'fiusthat 7 duc.tl, on costs for  a p l a n t  wi th  a capac l ty  of  100,000 

• " yp utec~ al s t ee ,  prouuced u n d e r  a l l  conditions g r e a t  exPansion~ The:hetual:englneering e0S~w0uld b~ :!:~,~,~j.,':.7:':~::~ h a v e  n0t  yet b e e n  found  acceptable in tu rb ine  fuels. ,i N m. per  hr. of syn thes i s  gas: T_lie h igh  content  o f  H :  
of hea t  t r ea tmen t  The l i t e ra tu re  often contains con met  by Governmen t  funds under ~ i to the roducts  of  Fischer  r ~a n t  : _ ~.'~_ . • . . . . . . . .  - : .  _ . .  • .contract w i th  tbe  in: :  ~ { ~ i  T h e  same object ion a p p l e s  p i " ~ :i of  Wyoming coal p romises  ~ e  y hig t a r  co en t  a n d : :  
~a~ysmteu~en~s,  w m c n  aouDuess a r e  caused.by decom- , anstn.al  u m t s  involved. (8) .The collection of  field en-  ~;~]~.~'~" ~ropsch type processes:  1 of  the  1st problems to be Consequently v e r y  f a v o r a b l e  conditions fo r  U t i l i z i n g  :, 

: pos ~ O n o z  m e  ve ry  react ive l a m e u a  oz:carmue~ . "i: : gin. e.ermg and.ge0!ogica! da ta  o n  location, qual i ty  and ! ~ ! ~ Y ~ '  so!veal i s  how to use  fuels containing 01efin hydrO- ] t  for  producing m 0 t o r  fuels  by a combina t ion  of  car-  : > ,  
1498a. HOUSEr~, 0: A~i ~ n  W A ~ s u ~  K . M .  Solid Cats :  : m m m g  eonmtmns:  of e~al and  shale- r e s e r v e s  Suitable ~ : ; ~ J  ~ ca rbons  sat isfactor i ly  i n  aero-ga s turbinee. : • - " b0nization byproduc t  gasification wi th  t he  synthesis : 
' ] y s t s  and  Reaction Rates---General  Principles. I nd  :" - for  conversion to permi t  the d ra f t ing  of a m a s t e r  plan .~ .~i~:~i  :: ~ HowEs D . ' A .  ~ AnL~X 2" C7, AXD S0~zxnLEn, : e f  h,,droe~rbons ' a n d  hydrogena t ion  of  t a r  The  4 .  

- ~ Eng Chem ~ol 35 1943 pp. 529-541;  Chem A b s ,  zor a na t iona l  syntheflcrfuel indus t ry  This  could be ~{ :~  ,;~ ~ G FarbenindUstr ie  :A.-G Works  a t  Leuna.  X I I  ~ ~,~o~H~'~,~ , ~  V~. .~  ~ o - ~ - o ~ f l o - ~ n -  ~ 
~oL87 1943 p 4 294  ' . . . .  ~. : " ~  : " - c o n t r a c t e d  ~:or and supervised bY t h e  A r m y  engineers  . . . . . .  -~. S ~ t b e t i c  Lubrieat ing-Oii  Manufac tu re  a t  s te t t in-  " : co~?~;i~a'~o~=t~cn.~'~d~c~Jon~w~l~ ~ : ° ~ ] ~ i  L 
Eft  : . : : . :1501. H0W2kT D D .  S y n t h e s i s  o f  0 i l s  F r o m - I n d u s -  

: i- "~ e c t o f  Solid c a t a l y s t s  0n the  r eae t i0n  ra~es ox t r i a l  Gase~-~l~ischer Trol~sch and  Allied P r o  s e s  P~litz. ~c¢ ahs. 1477. :-. l i qu id -o r  gas-phase chemical  r eac t ions  is discussed on . . . .  " ~h  _ - ces • S06: How~.Y 5.  H .  ~ ' M a ~ e t i c  Behav i0r  :'~f i~iekel and  :gasbUrning; the°fSamethe withC0ke anduse of  Cracktngair i n  ofthe ~thelstCarb°nizati°n'step: and  Ot ~ 
. u era. Age, vol. 44, 19~1 p p  57-60; Chem Abs voL I ron  Films Condensed in a Vacuum Upon  Various . -in the  2d, w i t h  bUrning 0 f t h e  carboniza t i0u  gas  and  the basis o f  the following steps : (1) The  mass  t r ans f e r  : 35 19~1  p 2302 ' ." " . "  ~ 

of  rcac tan ts  and products to and  f r o m  the  gross exter i0r  : = . . .  ' ~ . : . ' _  7 _ . ~ :: : M e t a l B a c k i n g s ,  Physiol :Rev. ,v01.34,1929,  pp.1440-  :gasification of t h e  coke ;  and  the Kopper s  Complete 
sur face  of  the  ca ta lys t  par t ic le  and  the  m a i n  body Of . ' ~ e w e w  w i t s  16 r e d s . . .  : . . . . .  • . .... ~., ! 4 4 7 ;  Chem.::Abs., voL 241 1930, :p. 4674. "gas i f iea t ten  of p o w d e r e d  coal. Cost of  equipment  is  
t h e  fluid, (2} the  dif fusional  and  floW t rans fe r  o f  -~1502: r-: Large-Scale  PredUction O f  Oxygen: ~07. B:o~r, L::F.  G e r m a n  Chemical Developments  in  t a k e n  f rom:f igures  ava i lab le  f r o m  G e r m a n  s o u r c e s ~ .  

' :- r eac tan t s  and  products  in  and  out  of  the  pore s t ruc tu re  Chem.- Age,  vol.. 56, 1947, pp. 767-771, 801-805, 812, Synthetic Dete rgen ts  a n d  w e t t i n g  Agents.  PB Repk :Corresponding f igures  for :  t he  U n i t e d  S ta te s  are  cal-  
0f~the.cata lys t  par t ic le  when  ~reaetion t a k e s  place a t  ~ " 835~837; vol. 57 1948 pp. 81-85, . • : -3,868, 1945, 151 pp. . . ' cula ted with the  r a t i o  of  i R M  : $0.50 fo r  t he  luvesf , .  

: in ter ior  interfaces;  ( 3 )  the  act ivated:  adsorpt ion  ' o f  :~ Geuera l  r ev iew o f '  the  d~vel0pment  o f  m e ~ b d s  f0r: Detailed repor t  on deve l0~mentund  uses of  synthetic m e a t  cost and 1 RI~  : $1.00 for  the cost  o f  labor,  with~ 
r eac t an t s  and :ac t iva ted  desorpfion o f  products  a t  the  the product ion of  0,, touching upon  the w o r k  of  Ruhe~ etergsuts;  igepons,  based on na tu ra l  . fats  or  oils  Or : :a rough ad jus tmen t  . for  special  work. :: 
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Ia~tment ca~ and l#roduaion flpar~ for 100,600 ~ m)]hr, of ~ynthe,~i~ ga~ 

I II  
Gasification of Lurgi pre.~tre 

pulverized c~a| gasification 
(Kopper$) 

Investment cost: 
:Million RM . . . . . . . . . . . . . . .  .: 
Million dolhrs. . . . . . .  ============================================ 49.6 54.0 

COM comsumptlon, tons per year 24. 76 27. 0 
Laborers ................. " .................................... [ 740,{]00 : 945,000 

.......................................... ; 600 %Vages: : 420 
Minion RM ......................... [ 
l~Iillion do]hrs . . . . . .  . . . . . . . . . . . . .  ""~ . ' " " ' "  . . . . . . . . . . .  =: . . . . .  1 . 0 5  ,11.050 1.5 

% of production cost . . . . . . . . . . . . . . . .  -'---:-- -" . . . . . . . . . . . .  . . . . . . . . . .  I ILO 13.,5 24.5 Production cost per year: . . . . . . . . . . . . . . . . . . . . . . . .  
• ~,IillionlR]~ 9,6 5,18 11.14 6.]3 
Tarproductlon, tons per vear . . . . . . . . . . . .  ~. . . . . . . . . . . . . .  "" " ~ :~ I 
Value of tar: " . . . . . . . .  . . . . . . . . . . . . . . .  - . . . . . . . .  . 44,200 

Million RM .......................................................................... } 
Million dollars.. . . . . . . . . . . . . . . . . . . .  . . . . . .  4. $6 1; 33 

~ of production cost . . . . . . .  ": . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . .  ~ 43.5 21.6 P r o d u c t l o n c o s t ,  1,000 N m.£ . . . . . . . . . .  . . . . . . . . . .  : . . . . . .  = . . . . .  = . . . . .  I"-  . . . . . . . . . . . . . . . . .  / 
Mill/on P,M. f 10:9 I Z2 : ~fll/on dollars 

" ................................................. ~ 5 . 9  5 . ~ 0  
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sheet o f  100-ton-per-day Ai r  L iqu ide -F rank r  O= p l an t  
(Air Liquide Oxy ton ) .  

Hun.~. W.  ~e¢ abs. I~71. 
i~16. HU~L, A W.  " Crys ta l  S t ruc tu re  of  i r o n .  Phys .  
' Rev., sol. 9,1917, pp. 84-87; Chem.  ~bs. ,  sol .  12, 1918, 

p. 2064. 
In  the  X-ray  ana ly s i s  of F e  a special  procedure i s  

n e c e s s a r y  on a c c o u n t  of the  difficulty of  obtaining 
large crystals .  ( T h e  I a rge  c rys ta l s  o£ p u r e  f e n ' R e ,  
reaching a length  a t  t imes  of  severa l  inches,  which 
are me t  wi th  in  b las t - furnace  " 'bears",  a r e  not con- 
sidered.) ; Single c rys ta l s  about 6 nun. squa re  and  2 ram. 
thick were  isolated f r o m  a sample  0f SI steel.  The  
value of d ~ = l . 4 3 X 1 0  "~ cm. requh 'es  .2 ° a toms  for  a 
cube of s/de 2d~00. .~ lat t ice h a v i n g  a toms  a t  cube 
corners and cube centers  sat isfies th is  eondition and  
gives the observed s p a c i n g  f o r  o ther  planes.  P u r e  F e  
was then inves t iga t ed  in the fo rm of  a fine powder.  
A nar row beam of  r a y s  f r o m  a W t a r g e t  passed  throngh 

" the powder  and f o r  ned on the  plate a k i  ld of general - '  
ized L a u e  photograph in wbich every  possible plane 

1518. HuPPglrr, O. [ H y d r o g e n a t i o n  of  Coal and  Oil.] 
Petrol ,  Ztschr. ,  so l .  26, 1930, pp.  1250--12~1 ; Cllem. 
Abs. ,  sol. 25, 1931. p .  1359. 
C~al is  l iquefied b y  hydrogena t ion  unde r  h i g h  tem-  

pe ra tu re s  and  p r e s s u r e  w i t h  or  w i thou t  ca t a ly s t s  and  
indi rec t ly  by h y d r o g e n a t i o n  of  C 0  obta ined f r o m  c o a l  

Hunn, N . L .  ,.~eo abs. 1105. 
1519. HUgST, ~V. W . .  and  RzDZ.~, E .  K.  P romot ing  

Act ion of  P a l l a d i n m  on Copper. I .  Ca ta ly t i c  Com- 
bustion. Your. Chem.  Sac-, sol.  125,1924, pp. 685-694 ;i 
Chem. Abs., eel.  18,  1924, p. 1775. 
Ra t io  C0 : I=I: b u r n e d  in a m i x t u r e  of t h e  ga se s  con- 

t a i n ing  O: a t  t h e  s u r f a c e  o f  Cu, and  C u  containing,  
admixed  wi th  it, v a r y i n g  quant i t i es  o f P d  h a s  been 
measured .  A r e a l  specific p romot ing  effect w a s  ob- 
se rved  and the  a d d i t i o n  of  Pd  to Cu defini tely increased  
the  ra t io  C 0  : H~. T h e  promot iug  ac t ion  of  Pd  on  
Cu i s  ascr ibed to a pecu l i a r i t y  of the  C u - P d  in te r face .  
T h e  anomalous  a c t i v i t i e s  of  molecules a t : i u t e r f a c i a l  : 
boundar ies  and  p o i n t s  of  discont inui ty  a r e  ci ted i n  
f a v o r  of this  v iew.  

"{~f  in the  crystal  s t ruc tu re  had  an  equal  Opllormnity of 1520. _...L_-. P r o m o t i n g  A e t i o n ,  of  Pa l l ad imu  o n  
*" ~" ~'*' reflecting and reflected all w a v e  l eng ths  present .  Copper• If. Adso rp t i on  of  l lydrogen  and  Carbon :: F u r t h e r  calculations o n  3 so-called pioneer  p lants  A ;  1511. H v ~ n ~ . x  J.  R. ,  .u~n Do~o~ B. i~. Decomposi-  :,;~ 

B, and C :  Carbonization gas-produeer  p l an t ;  K o p p e r s  " t ion of  Methanol Over  Cata l r~t~ C0nmo~ed Of Oxid '~ '~ W b a t  was ae tual lv  observed was  the  posi t ion Of the K ' ~ 0 n o x i d e  Your. Chem.  Sac.. sol  125, 1924 pp.  
Pulyerized-coal gas i f ica t ion;  and L u r g i  p ressure  gas i f i -  of  ~ i - ~  -,.-~ r,,. ...... . , .  ~ , .  % .  . es :!v 1 . ,Oo, Chem. Abs. ,  . . . . . . . . . .  ~.. -~.~.  
cation gn 'e  production costs per  I 000 _N in )  on the  basis  lnO~ ~ ,~,~,~ ~ , ~ n u ~ n .  ~ ( t .  ~ng.  ~J~em., sol .  21, ~ | ines, Whicb wirl~" the  tube r u n n i n g  l t  l l 0  000 volts 694-7' " -  ' - 1~ r .1  ~ ~n~a n ~-7~ . . . .  

- of capaci t ies  of 8,000,000 cu. f t .  o f  ideal  gas  per  da~ and ~ , : -~ ' . .~ :X: :"°u-~  u~ '  w~enl': ~Ds., vo~ r z~, 11~30, p. 334. :~ | . stood out very  clearlY. Thei r  reflection in  differeut  ]a ^~ . . . . . . .  ,:~] -o .~Oll-O,ltl'iC near l~  c i rcu la r  1 nes Adsorpt ion of  H= a n d  C0  "rod of m i x t u r e s  of these  
- . 320 o p e r a t i n g  days, respect ively,  of  $9:30. $11.S0: and th~=aranez~sm~ between t h e  deconlposition~ and  syn- :i~! | p . .n=~ . v v = . r  . . . . . . . . . . .  : " : . .  " ." " ga~es by Cu and  a Pd-promoted  Cu Cata lys t  h a s  been  

$11.u0. H e r e  again  the  combined cal 'bonizatiou:gasifica- e s s  ox .~leuH a t  3o00 ove r  a series o f  Z n 0 - C r : 0 ,  ::~ | whose .distance f r o ~ l i l t h  ~ centtoer i~nou~ncS~l mv~rs~li-V: s t u d i e d  by m e a n s  Of a device based on the  difference 
tion metbod  /s found to be tbe  m o s t  favorab le  o~e. I t i ~  c a t a l y s t s  ~s not complete  bu t  is su rp r i s ing ly  good. ~ , |  proportional '  a lp ' o - "  a e . ' :  <i g : i n  t he rma l  Conduct iv i ty  of the  ,~ases. Def ini te  p roof  ; 

. p r o p o s e d  to erect  2 ,un i t s  Of earbonization-~asif icat ion ~ o m  .resut~s show the  m a x i m n m  ra te  fo r  , a  ca ta lys t  ~::, ! planes• On the assumpt ion  tha t  the  u toms  were  m -  - . . . . . . .  ~ - -  . . . .  a a r e  - " ~ ~a ou - -~U+~l'ed cubic la+÷ice and t h a t  tile ~cnt l i a r  t)een oD[alnefl rlla~ in gene ra l  ootn g, s e s .  aa -  
type:~: i th  the necessary  equipment  for  opera t ing  eaeli . contmn~ug 4 Z n : . l  C r . . A t  about  605"{-: C r ~ t h e r e : i s  a :':~ " :  "~"g . . . .  ~"  "~ . " ~ ' ' " ' " ~ "=" t sorbed .lnd t lmt  t h e  Composition of t b e  adsorbed g a s  
oz the  un i t s  for  the production of ga~ a~ v/ell a s  f o r  the  ~ p m  uecrease i n '  t h e  aCt,v~ty f o r  decomposit ion.  ~ t e r i b g  elecu'0ns i n  each a~onmi~vere~ concen[:;a~¢~b,~ .... p h a s e i s  independent ,  n o t  only of the  eomposit iou of t h e  . 

. . : carbonizat ion o f c o a l  and the  production of eoke a~  F r o m  60-100% Cr, t he r e  is  very  little a c t i v i t y  for ' i  its center< the calculated -I c g ~ ,  g • , " u  . ~as  nha~e but  a ls0  of  t h e  na tu re  of  tlle a d s o r b e n t . _  
' -  ~ : : / :  th is  seems . thesafes t ,  ~he elieapest;  a n d t i i e  Ul0St flexible dl~cg~nPu°~l°n in t °  , co - . and-H: , -widcb  i s  c o n t r a r y  ~ o  :i: well wi th  d ie  ohserved values  bu t  f a i l  to account fo r  ~ h e  *ad~i]ti0u of  P d  ~o the  Cu produces an  increase in  

b followm fac t s  1 -That  t he  in ten~i t r  o V t h e  . . . .  . . . . . .  ' - • method w i t h  respec[ to the  requ i rements  of  a p i l o t : - L . ,  s ~ zor s y n m e s l ~  : A s t e a d y  d e c r e a s e i n  t h e  : t e " g " ' : ( ) - ' ~ " - ' s -  t lm c 0  a d s o r p t m a  a n d  a d e c r e a s e m  the H :  adsorpn0u - 
: - exl ler tmenta!  plant,  which shouhl b e  able to handle~ . a C o ~ r Y . ° f  the_.eat.alysts f o r  the: deConlposition but ~ : lines fall~ Off eontinuoush,  w t l i  l m r e a s  11.-'u . 'mace  " '  l a - ' " e i  ere ~ e ' -  . . . . . . . . . . . . . . . .  l e d  

: va r ious  types of coal f r o m  ~uch ~mndnoin+= "o  ÷-~ ene synmems  w a s  o[~sem~ed in all  c a se s  The ~ . f rom the center ;  ( . )  t h a t  the  1st-order (1901 reflec- . p h a s e  i n - t h e  p r e sence  of  both g,~ses. A r g u m e n t s  a r e :  , 
. . . .  :: recovery and al terat ion o f  the  C O : H -  r a t i o  a l ~ 0  t~  c ° m p ° s l t i ° n  °Yer these  c a t a l y s t s . w a s  qui te  complex : t i o n : s  much t o o  w e a k  f o r  i t s i P s o s ~ n i  a]~lc~3) t h a t  advanced  for  t he  hypo thes i s  t h a t  po la r  nmlecules a r e :  

: • m/gh t  prove an economical method  for  the t r e a t m e n t  of : p 'oaucts  be ing :C0 ,  H:,  C0.% CH, ' u n s a t u r a t e d  corn- the _d-order, (1001.. reflection, s e t • y ' "  g" ~ -nd.~0rbed.._. ,at low temner_ l tnres  and  h igh  pressures  in  : 
calculatln= intensi t ies  i t  is nssunled (1) t h a t  the  r a w  '. 1+ ~,~la~,nl a ~nx~-v~ ' n ~  nnn'~nln~ vnfd~#.'~'I~ "in oil shales  wi th  more  than  10% of oil " pounds,  :HC0:Me, H C H O ,  Me.~0, nnd  s m a l l  quan t i t i e s  ' : ~ -  +~.~.= ~ ~ ' "  " " mis t  f l0~ t i  1 m" ~f nlu..1 . . . . .  c . . . .  y . . . .  . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . .  • :. 
- . ~  ~.=., . ~aca  rne erysml ,  COl. ~ o g : '~ " ( Uniinoleeule l aye r s .  ' ~ : ' : : : : : :  o f  unidentif ied s u b s t a n c e s ,  waves to which the  e lectromagnet ic  theory  i s  appli- . . ~  ' ~ . . . . . . .  : : 1510. ~ ProdUction Costs Of C0-H= Mix tu res  fo r  : : 1512. ~[UGEL~ G. : [ sYn the t i c  Gasoline a n d  I t s  De- ' " " . . . .  n "" the  1521 HUS.M.~X w .  i ~ m u e n t s  ~ 'rom ~'k~<mer- : 

' cable; (2) t h a t  the  sca t t e r ing  is  due e t~relr to • - ' - .  ' --  . . . . .  . ~ - ~  D i f f e r e n t  ~Iethods "of Gasif icat ion W i t h  Oxygen and - r i va t i ve s . ]  A n n .  combus ,  liqfiides, ,v01. -11, 1936, m ~ + . . . ~  ~n , ~  ~ e . . ~  .~.~b . e  Which S~a~tt~r ~ i n d e  Tropsc~a ~ 'mnts  .~reccen u n d e r ,  m e  ~ e r m a n  d e . e a r  : Var ious  Fuels. Bureau  of  Mines  Spec. Rept. ,  1947,: 
• . . : 35 pp. ~ . • , - PP. 719-7"~3 : Chen~. Abs: ,  eel  30 1936, p: 8570: . : : ~,~: '~ 'v~ "-  ~-~ ~ ' ~ ' ~ '  "[~'~-+(m+ t h e  numbei  of e l e c : '  ~: Plan,]  ' Gesuudh.-lng. . :  sol. 62::  1939, pp. "..~9~04; : 

.: " : : : : : ~ ,  : Descr ibes  var ious  me th0ds"of  gasif icat ion "and thei~ : Desc r ibes  c o a l - h y d r o g e n a t i o n  process employed  bY :: : ~ : n s n u  Y a i ~ t : q u i a n e ~ q u a ~ t o ' i t s  a t o m i c  n u m b e r ;  and  Chem• Abs., v0! .  34 ,  1940, p. 5624.  : . th  f f iuents  
,: • ope ra t i ng  principles. The  technical  performEnce and:" . t h e  Compagnle  de B~thune  the  'F iscber  p r  ( a ' (4) t h a t  the electrons b a s e  fixed posi t ions in the  a tom,  ' . Phenols  S and :NH~ are  recoveren z rom ~ e e 

' " the  possible iniprovements of  t h e s e  methods  w i t h  some: t h e  p roduc t s  obta ined f r o m  i t .  : : : about  which they m o v e ' i n  ve ry  smal l  orbi ts•  : " " a t  hydl:0genation w o r k s  Using t h e I .  G. Fa rben indus r r i e  ; : 
" direct ives  in  the' selection of  the  gasif icat ion m e t h o d  1~13. ~ .  [Hydrogena t ion  in France  nnd  Fore ign  - -1~17. HU~dZ-ROZHE~Y W :RAX~OR G V"  .~XD'LZTTLZ: : A . - G .  p r o c e s s . . : T h e  sl ightly" acidic • e f f l u e n t s - f r o m  

" : i: oes :=sm~ea ~or a specific purpose  a re  presented.  The  : . Countr ies•]  sei.: e t  ind.;  Tech  ind. pdtrole; No.:271, : . : - A .  T. Lat t ice  Spac ings :  and  Cr~'stal: 'St~'ucture o:~ - , iFischer-Tropsch s ~ t h e t i c  petrol Works ;a re  t rea ted  bY 
m a n y  fact0rs~ enter ing into the  inves tment  and  p r o d u c -  :: 1 9 3 6 - 1 9 3 7 , ' p p ,  71-79; Chem. :  Abs. voL 3 1  1937 Cement i te .  Your .  I r o n  S t ee l  In s t . :  (London)  {-or :b iomecbaniea l  me thods . :  The  s t rongly  acidic  ef lh lent :  
tion costs a re  discussed in de ta i l  and  extens ive  c a l e u f  P: 5976. ' : ' ' " " ! ~' ~145 1942 p p  143P-15oP" I r o n  and  SteeF (London]:  f r o m  synthet ic  f a t t y  acid  works : i s  m a d e  ha rmless  by  ~ '  " 

" sol :  15 1942 pp 3iS-3.~0 ' C h e m  A b s '  v01 36 1942 : s e p a r a t i n g  the  Crude paraffin w a x  and  neutral izing.  • 
: : t h e  economic  advan tage  s an  d d i s a d v a n t a g e s  of  the  • t ional  H y d r o g e n . t | . .  ~.+~+~ o~ T . . . . . . . . . . . . . . . . .  ' " - ~-  " : : . - 1522. Hu~cu~so-~,.W. K i  A P i a u t  for  :the RemUval  o f  

i ~ roeess  and ~ " ~ i ~ ]  

a n d  Fore ign  - ~ i  • 
die; No. 271, : ~ : ~  
,1 ,  3 1  1937 ~ | ~ : "  

approx ima te  idea  0f  " Out l ine  of the . . . . .  ' ::~" ? ~:~t:i =~::i'- :" h y d r o g e n a t i o n  Processes Of I n t e r n e - :  " . ~ l .  
~ ~!:ilati0ns a re  made  in a r r i v i n g  a t  an  

. . . . . .  m s a a v a n m g e s  0£ th Hydrogena t ion  P a t e n t s  Co: , Ltd., ° f  ya l l e t t e ;  of :~ ~ j ; :  ? , P  3465 " Xhmined b L i  s o n  and  P e r c h  abs  2120) ~ Sul fur  Compounds  by Oil Washing .  I u s ~  Gas  Eng. ,  : - : var ious  processes. The 'm0s t  impor t an t  i nves tmen t  And A u d i b e r t  a n d  of F~scher . . . . . . .  v ~ ~ . . . .  Cemenhte e. y p ( . . . . . . .  
.: :opera t ing  figure s a r e  compared and- the  data'  tabulated.  ~ - ~ i  ~ ~ -" . . . .  i : . ' ~ ~ ~I! ,~*:~ :wn~ ~ a n ~ , , ~  ~V ~ . ~ i n f .  f~O" nvt*r " ~  0 ;  a t  ~50 ° , I t  • , Copyright  Pub . /175/64 ,  193L pp. 8--44, ~1--64; Ga  s 

• "-t'ney snow tha t  such costs O-- and  power  costs inCluded - - ~ - ~ ,  . . . .  ~ e s a u s .  ~v~u. " : : :~ ,~)- i~  :'~,=.~%~'~.',.~2~.=~..-.~;~'2.~=~'^,,,v1~:~,~..~o~.~ : Y o u r  v01 220 1937 pp 475~76 479-485 667; G a s  ' 
,. : ~, a re  lowest  wi th  me thods  us in~  a f x e d  fuel  h ~  ~ . ]  , 1~14. HuoaErT Y AND CHAUDn0~ G rT  . . . . .  +"r=s ~2:~:~=nuyuau~ee=~=*~'~2?~'~"~.=~ . . . .  :Y= . . . .  -L~X= " "' " ' ' . . . . . . . . .  t h a t a  ~fluidized fuel ho~ .,~ . ~ . ~ . ~ ; ~ : ~  ~ _, r~ - ,  ~ - ~  of  ~ I a -~e t i - '  q~:',~.o¢ . . . . . . . . . .  'L : .  t %~'~y~"~t-  ~ ~ end had  lat t ice spac ings  an~eren~ ~rom m e  cemenu~e - Wor ld  sol  i 07 ,  1937, pp. 379-333,  471--476, 563 ; . i : .  

' ~ addt~nnn]  ~.~+~ ~.~ -~'~: ~" ~" ~ Y ~ = ~ u '  zu~l requi res  r ~ ^ .  ~2:-='-~--~. '-"%~l~aL'Y u~ m :~ne ~ y s c e m  ~ r o m ,  ~ u s e d  in :the ~ resen t  s tudy  w h t c h - , w a s  ex t r ac ted  f r o m  Chem A b s ,  voI.  32,1938, p. 6437: : ' '. :', : 
. - - ~ :  . . . . . . . . . . . . . .  a r o w e r  emc~ency, and h i g h e r  in- ~ - v "  ~=~qu~vxme.j ~ o m p u  rend., sol. 184, :1927,  ~ ~ , ~ % i ' ~  h~ ~ * ~ . ~ v e ~ 0  .~=~n~.-" in H ~ i :  . . . . . . . .  -- ~ _  -- _ T h e - v a l u e s  o b - :  ,:::- S Was de t e rmined  b y  d rawing  pr0duCts 0f.C0 mbus-  - :~ , -  

: : dust:contencVesunent costs because of  t he  necessi ty  of  p u l v e r i z i n g  PP- 199-201 Chems. Abs :  eel  Ol 19~7 p. 1218 • : ~ , L ~ n e d ~ ° b y  . . . . . . . . . . . . . . . . . . .  . . . .  , ' . - ,  -- • ~ , : , ~ .  : ~eoye-~ener re r  pno~ograpns i n  a ±'J-em. ~ ' :  t ion  0f a f r e e - b u r n i n g  f l a m e ' o f  g a s  in  purif ied a i r :  ::, t 
the  coal and handling la rge  vo lumes  of gas  wi th  a h i g h :  , S y s t e m  -Fer0~-Fe~0,  ShoWs two points  Of t~:ansforr ! ,. camera a r e :  a=~.5155 ~. ,  b=5~0773 A., c=6.7265 -~. a t  "' t h r o u g h  an  a c c u r a t e l y  neutral ized solution of  H:O~ of  

: ?  However,  gasif ienf lon of pulver ized e 0 a l  m a t i o n ,  i a t  5 9 0 - c O r r e s p 0 n d i u g  t0 Fe ,0 , ,  ; and:  the ! 1"2~°. . Samples f r o m 3  steels o f c o m m e r c i a l  p u r i t y  g a v e  • ~ + . _ , ,  : . ; .  . . . .  ~"=  = t r a t i n -  H =O, fo rmed  w i t h  7 
i s  the  on ly  meth0d Of  u t i l i z ing  cak ing  coals  fo r  the  o the r  a t  650 °, cor responding  t o  a solid So lu t ion -o f  : the Same r e s u l t s . :  Analys i s  confirmed the-compesif ion ' :  :a~°u~ n Vo~ . . . . . . . . . .  ~L*~u~ut ~au U S ~o 
production o f  synthesis  gas.  Therefore ,  i t  s h o u l d  be l~hO~ in F e  O~ These  t r a u s f o r m a t i  - " :- d e v e l o p e d  as  :the most  i m p o r t a n t  base  0f ~ 1.~.~.~^.~^ : • ons a r e  r i go rous ly  : Fe ,C.  The  s t ruc tu re  of  cementi te  can be der ived f r o m  : , s t anda rd  a l k a l i '  w i t h  methy l  r ed  i n d i c a t o r . :  S -com-  

i c :  tha t  ~ :  "~ simple s h e a r i n g  process.  of  mar t ens i t e  by  a pounds  l ikely t0 be  p r e s e n t  in purif ied coal g a s  a r e  
' :  i ndus t ry  t n t h e  eas tern  "coal fields. F u r t h e l ~ r e : ? ; ~ e  : . ~ej:rptobl ~" atThe 0sy?otem Fe ,O~-Fe0  has  a . t r a n s f o r m a - ~ ! : !  T h e  

. . . . . .  r ' t h e  Fe~O~., In  the SYstem F e 0 -  ; %;  ready fo rma t ion  o f  Cementite f r o m  m a r t e n s i t e  (cam- : C S . ,  COS, th i0phene  and i t s  homologs,, mercaptaus ,  : :  
• . WtnRler process (fiutdlzed fue l  bed) ,  though s l ight ly  . Fe ,  t h e  t empera tu re  o f  t r a n s f o r m a t i o n  is t h e  s a m e  as  • : ~ - I  #?~: :Dared to fo rma t ion  f r 0 m  aus teni te )  sugges t s  t h a t  t h e  : sulfides and  d isu l f ides  i t h e l a s t 8  r e p r e s e n t i n g l e s s t h a n  : : cheaper  in  operat ing costs, m a y  lose : i t s  i n t e r e s t  as  

, :  ; s e a m  a s  the  pulverized-coal gasi f icat ion h a s  been de- t h a t  o f  Fe,  or  765°:  " " . , : : ' , ~ ! ' k : ;  ~elative posi t ions of F e  and C a toms  in  mar t ens i t e  5 ~  of  the ' t o t a l  s :  A s  much as  18% o f  S : i n  S0m~ coal  : 
, ~ - ~ : :  :enable  th is  t r ans fo rma t ion  t o  thke place  w i t h  smal l  i s  in a compound  completely absorbed by  alc0holte : veloped fur ther ,  especially i f  th i s  l a t t e r  me thod  c o u l d :  1~1~: HUerr.~., J . . T :  Tonnf ige  Oxygen f0 r  c h e m i c a l  ~ g a s  ~ i ' : i Y  ato~nic movements  ,at :a 10w t e m p e r a t u r e ~  "2 r e f s .  : K O H ,  but  more  vo la t i l e , :perhaps  COS. be opera ted  under : severa l  a tmosphe res  p ressu re . -  . I n d u s t r y .  Canadian  Chem.  P r o c e s s  I n d . ,  v01. 13, s i m i l a r  to CS:  . . . .  

' : HUFF~W J ~ee  abs  73~ ~ . . . . . . . . . .  ~ % + z ~  - /  : I ~ u ~ s ~ A ~ ,  W. ~ev abs. 853." ~': . . . .  MethOds f o r  de terminat ion ,  o f  each a re  described, a n 4  - 
, , ~, ~ ~ , .. • • • ~ . . . . .  - . t ~~ ,  pp.  JAl~-1120 ; B r i t i s h  A b s ,  19:t$, B ,  I ,  300. " ~'~"?'~'~ - • ~ - ~ ~ ~ '~  409 : : a n a l y s e s  of 9 coa l  gases  a r e  tabulated.  P a r t i t i o n  

~VF~'M,~, E . H .  Z s s  abs .  1729~ , ? , . R e v i e w  of  deve lopmen t s  w i t h  description a n d  flow :~,~.~-"~, : ~ r ~ . : ~ ,  , ,~ ~ ° . ~ ; ~ ' a b s  78262 : f ac to r s  for  benzene  a n d  C ~  were  de te rmined  fo r  10 
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2 0 0  B I B L I O G R A P ] K Y  O F  : F I S C H E R - T R O P S C H  S ~ S I S  A N D  R E L A T E D  P R O C E S S E S  ~ " - - . . . . . .  , n  d e r  w a a l s  t y p e  o c c u r r e d  
. o r -P haS e  .~. rnpi{ l  a a s o r p ~ l o n  o~ t n ~  . ~  

. . . . .  1~ v i  0 f  t h e  d e v e l o  m e n t  o f  t h e o r e t i c a l  c h e m  ____.__ C o m p a r i s o n  o f  P r o d u c t s  o f  V aP~e:~e~ra ,  d u r i n g  t h e  1s t  m i n u t e  o r  ~ .  T h i s S ~ a s  ~ o ~ e d  ~ a  
o i l s ;  t h i s  f a c t o r  *s l a r g e l y  i n s t r u m e n t a l  m de term,  m m g  • e e w  P . I s w / ~  1~33- _ • v ~  S v n  eses  a t  DL ~e ren~  ~ - v ~  . . . . .  ~ , a  o f  a c t i v a t e d  a d s o r p t m u •  ~ = ~ - ~  H 
t h e  q u a n t i t y  o f  o i l  t o  c i r c u l a t e .  S l u d g e  f o r m a t i o n  m -  m gxvem ; _ ~  and  ~ 'oam-~  . . . .  ~ , t J ~ , o ~  ~ r a n s l  T- -436 ,  3 a ' n u a r y  ~ ¢ ~ - ~ ^ ~  ~nd t h i s  w a s  a t t r i b u t e d  to  u m  u,  . . . . . .  o f  _ 

c r e a s e d  r a p i d l y  ~ith" t e m p e r a t u r e  h u t  v a r i e d  w i d e l y  1 5 2 4 .  ~ B: inds  o f  C h e m i c a l  B e n c t i o n s ,  a n d  T~-~{~ .~  ._~reS. B u r e a u  oz  . . . . . .  • ~o~mw=~ ~surface ~o~ tuv-~- i n t e r i o r  of  t h e  m e t a l  a s  w e n  a~] 
• . . . . . .  . . . . .  4 . . . .  f r o m  t h e  ~ u r f a c e  o f  t h e  m e t a .  
*n d~f fe ren t  ot is ,  g a s  o i l s  b e i n g  m o s t  u n s t a b l  e. W a s h -  S y s t e m i z a b o n .  I I :  A C o m p r e b e n m v e  T r e a t i s e ' ~ m ~  1948, PP" , ~-  ~ - ~ - ~ r e s s u r e  expe r t -  ~ . . . . . .  ~ i s t r i b u t i o n  o f  H o v e r  t h e  
i n g  w i t h  8 0 %  H.-SO,, f o l l o w e d  w i t h  1 0 %  N a O H  a n d  t h e  C o u r s e  o f  C h e m i c a l  R e a c t i o n s  in  w h i c h  S o l i d ~  p a p e r  f r o m  D r .  P i e r : s  ~ l e s ; . ¢ ¢ ~ o ~  a f e w  t e s t s  a n d  ram . . . . .  ~ r ~ a ~ o r n t i o n  o f  H Y d r o g e n  on R e d u c e &  
d i s t i l l i n g  g r e a t l y  r e d u c e d  s l u d g e  f o r m a t i o n  i n  g a s  0 i l .  M a t e r i a l s  a r e  I n v o l v e d •  K o l l o i d  Z t s c h r . ,  s o l  ~ 4 - ~  _ ~ , t s  L u d w i g s h a f e n  oo~. ~ e s , _ . ~ o j  ~ r ^ m  t h e  S y n o l  1538 .  _"7---=_: -~:~'- '~ 4" :  w T e m ~ r a t u r e s . ]  I{ev .  P h y s •  
Spociflc g r a v i t y  of o i l  used should be f a r  enough f r o m  1941, pp. 253-283;Ohem.  Abs . ,vo l .  35,1941,  p . ~ 3 7 ~ . ~  ~ a ~ ; t e d  comparisons o.f Pro2ucL~e*$anox~phase re- ~ icke l .  ~ u a ~ e s ~  1 9 3 8 ~ p  1 - 1 4 ;  Chem. Abs., 

o r e d u c e  l i k e l i h o o d  o f  e m u l s i o n  f o r m a t i o n . - W i n -  . . . . .  ~ ~ L e u n a ,  f r o m  ~ne ~ . g - -  - u h e m . ,  o a ~ - , ,  - . . . .  , " " EhO t . . . R e a c b o n s  o f  s o l i d s  a r e  d ~ x d e d  i n t o  5 c l a s s e s  on t h e ~  vroeeSS a t _  . . . . . . . .  c i r c u l a t i o n  r e a c t o r s .  T h e  ^~ n~ ~938 n• 6 1 2 4 .  
c o s i t y  s h o u l d  b e  a s  l o w  a s  poss*b le ;  . d o u b l i n g  v , s c o s ? ~  b a s i s  o f  t h e  n u m b e r  o f  componen t s .  T h e s e  c l a s s e s  a r d ~  ~ ~ctorS, a n d  x r o m  t s e  d ~as~free a n d  t o t a l  a l c o h o l •  v ~  . . . .  -7~'- v e l o c i t i e s  w e r e  s t u d i e d  a t  6 t e m p e r a -  
w i l l  i n c r e a s e  t h e  ~ize o f  hea~  exemangers_ o n e - a u r a  f u r t h e r  divided" into" s u b g r o u p s  on t h e  b a s i s  of  --~'~ m m  .,nductS.. a r e  e x p ~ = ~ =  ~.usorpt luu.  * ° a n ~  _ , ~ 5 o  . . . . .  q~he a d s o r p t i o n  oc-  
a n d  i n c r e a s e  b a c k  p r e s s u r e  o n e - h a l f .  T h e  m e a n  bo*N c o n s i d e r a t i o n s  a s  t h e  ex i s t ence  o f  ~ o l y m o r p h i c  f o ~ ' ~ F ~  ~ . I s / ,m~s~z,  H .  See ab  s.  1345.  - - -  ^ , a ~  t u r e s  betn~ een  --=23 . . . . . . . . . .  s i s t s  o f  s e v e r a l  n e t t -  
i n g  p o i n t  s h o u l d  be  h i g h  a n d  d i s t i l l a t i o n  r a n g e  n a r r o w . .  . . . . fus ib i l i ty , -  " " - v o l a b h t y ' '  o f  r e a c t a n t s  an-d u r o d u c t s  surfa-~ ~ ~ .  , - ~  ~w-,~^- . . . .  ~.~ Scvabs .  3607,  3608 ,  3609 ,  ~ u ,  ~ . . . . .  . . . . .  c u r r i n g  1 ram" a ~ t e r  "~r~'-e ~ t a ~ V w k n  m a r ~  . . . .  d i f f e r e n t  v e l o c i t i e s  
T h e  r e l a t m n s  b e t w e e n  r a t e  o f  o i l  c , r c u l a t m n  p a r b t m n  - n " ~ of  t h e  m i x t u r e  A bibl ~ ~ o ~  . h =  ~910 r a t e d  a d s o r p t i o n s  . . . .  f ~ . . ~  a d s o r n t i o n  w a s  . . . . e f fec t s ,  a n d  h o m o ~ e  e l t .  . i o ~  r ,  ~ - ~  . . . .  - " • "on ox a p a r u ~ - * ~  .- 
f a c t o r ,  a n d  t h e  c h a r a c t e r i s t i c s  o f  t h e  w a s h i n g  P l a n t ,  r a n h ~  -~  ~ao ~ ~ ~ncluded . ~ o . ; : ~  I ~ A r ~ ,  . ~ , ~ , H , n  o f  H y d r o g e n  b y  R e d u c e d  T h e  h e a t  o f  ac~xa t i "  . . . . . . . . . .  n i s o t h e r m s  f o r  
t h e  c o n d i t i o n s  g o v e r n i n g  t h e  p e r f o r m a n c e  o f  t h e  s t r ip ' :  ' 1 ~ g ; " v . ~ , ~ - ~ ' ~ ' ~ ' . . ~ , ~ : ' ~ .  . . . .  ~. r ~  . . . . . .  : ~ . ~  1534. I I m ~ , ~ "  ~ i ' ~ s o ~ H y d r o g e n ~ d s o r b e d b y ,  a n u  f o u n d  to b e  , ,10u ca~. ~ v ¢ l ' ~ o u n  d w h i c h g a v e a  
p i n g  p l a n t ;  a n d  t h e  e f f ec t  o f  i n d i v i d u a l  e f f i e iene ies  o f  *~'~/ ._._~. ,--~ '%,~. .~- ,  ~ ."~':~:~'i~.~-~,$~2~';+.'~:YU¢.(~ Nicke l .  ~. ~u_ . . . .  .~- '-~¢~ontaminated R e d u c e d  .Nickel,  s o m e  p a r t i c u l a r  ausurp~o~as , - -=~-  - ' 
I-ha i'WA wnrt¢  nn t h ,  n ~ e n ~ m , n r ~  sR n w h o l e  a r e  .~.CtlVlty o l  ~la~lnULu ~ueta ,s  in  t , , e  ~ U m l ,  U~,~lun 0 ~  ~ i f f u s e d  in ,  r u r e  a u ~  ~ ~ ~ ^ ^ *  o£ AdsorP-  ~ ^ - *  ~ a d ~ 0 r n t i o n  o f  ±u,~uv c . , .  
= '~ '~ , :$ :~  "~-~.i~,['~e:~h,=~-~,7o~'-e{~'~ ~ , n t  ~ r e  de-  M e t h a n o l . ]  S i e b e r t  F e s t s c h r . ,  1931 ,  p p .  173-178i .  ~ ~ o t h e r m a l  A d s o r p t i o n  l A n e s _ a n d  ~ e ~  R e s e a r c h  nva~ . . . . .  r ~ , ~ s o r n t i o n  of  H y d r o g e n  on  R e d u c e ~  
: : ~ ' ~ - ~ : $ ~  " - n o w e ; - ' ~ L ~ h e a t " ~ u m ' u s .  - v a c u u m  C h e m .  Abs . ,  so l .  26,  1932 ,  p .  4233.  . ; ~ : ~ |  t i on  ] S c i  P a p e r s  I n s t .  P a y s .  ~.u~.m: ~ A b s  so l  1 5 3 9 . -  ---?~--- g ^ : ~ a n e r s  I n s t  P h y s .  C h e m .  I t e s e  a r c h  
. . . . . . .  , . . . . . . . .  g v~ . . . . . . . .  , v ~ ,  . . ~rv • ' co  1933  - ~ 5 - ~ u u .  ~ = ~ "  " ." £~icKmj o~*. • " ~ 3 R e v  r h v s  
s y s t e m  a n d  h e a t  e x c h a n  e~s T i l e  p r o c e s s  d i f f e r s  f~om C a t a l y t m  a c t i v i t y  of  m e t a l s  o f  t h e  P t  g r o u p  depos l ted i !~  | (TokyO)  so l  . . . . .  PP . . . . .  . . . . . .  " - -  ~ " ;  s o l  3 8  N o  1006,  1941 p ,  18.  ; - - " 

~ o t h e r s  i n  t h e  l a r g e r  q ~ a n t i t y  o f  o i l  c i r c u l a t e d  a n d  on  a s b e s t o s  on  t h e  r e a c t i o n  of  M e O H - * 2 H = + C O  is  ~ |  2 8 , 1 9 3 4 ,  9 .  25S9. * _ ~ lq i  i s  d u e  to bo th  ad -  ~ ° ~ [ ° ] ~ p a n "  s o l .  1 4 2 9 4 0 ,  PP. 1 2 8 - 1 3 6 ;  c h e m .  :&bs:, :~ 
l o w e r  r a t i o  Of s t e a m  to  o i l  i n  s t r i p p i n g :  T h e  m o s t  e r a l l y  v e r y  e n ~ t i c  i n  t h e  e a r l y  s t a g e s  o f  u s e  b u t  finally')~j~| ~ d s e r n t i 0 n  o f  H-- b y  r e a u e e o  " c t iou  i s  ~. ' 313 ,~ '  

I i a t  r e a c h e s  a c o n s t a n t  v a l u e  tb;~t deCrease~  i n  t h e  orde'r!~':~| ~ . .  ~" ~nd d i f f u s i o n  Q u a n t i t a t i v e  d i s t m  Vol.  3~, 1941,  p . . . .  i n  t i m  s t u d y  o f  t h e  f a v o r a b l e  s t r i p p i n g  c o n d i t i o n s  w e r e  d i s t i l  a t  on 80 ° " ' ~ . 1 7  "-.~,1 sorpUon ~* ' ~ - 1= ,¢~d~rhed a n d  t h e  : ~ . , n m e ~ n a i  f a c t s  a r e  n o t e d  -. = 
a n d  200  ram.  abs .  } r e s s u r e ;  e x h a u s t  s t e a m  a t  a m.  P d ,  Os ,  R h ,  l~u, I r ,  P t .  I n  t b e  ] s t  f e w  h r .  t h e  activity.:~.~] ~ a ~ m  b e t w e e n  t h e  a m o u n ~  o~ ~.-- " : ~ - ' - ' : - - - , , ~ i t i e s  of  o o m ~ . - ~ - : - ~ y ~  ~ ^ ~ , . e e d  N i  T i m  a d s o r p t i o n  ant~ 

: r e s s u r e  can  be  u l ~ d  a t  t h i s  t e m p e r a t u r e .  A f t e r  7 . o f  Os  r i s e s  to  m o r e  t h a n  15 t i m e s  i t s  f i n a l  consts.nt ~i'i~ ~"mount dim~sed.  I s o t b e r m s  s h o w i n g  tne . ' k~-w ' i t  h t b e  adsorpt~.0n o~ ~ O o n ~ e ~ c e  d - ~ i  i s  i r r e v e r s i b l e  w i t h  
~ o n t h s '  o p e r a t i o n :  t o t a l  S r e m o v a l  i s  7 0 - 7 6 % • :  C S :  v a l u e ,  t h e n  f a l l s  rapidiy~ w h e r e a s  t h e  v a l u e s  f o r  Pd - -  ~dsorbed  u n d e r  l o w  p r e s s u r e s  a ~ : ~  ~ , • .  o a l c u -  d e s o r p u o n  o~ ~-- :'- ~ I* i~ difficull~ to  d e s o r b  H-. 

P t  a n d  B h  u n d e r  o r e l a t n e l Y  l i t t l e  v a r i a t i o n  T h e ~ :  ~ H = -  " h e u a t i o n  H e a t s  o f  a t t so rp~ lon  ~*~ ~ ~r ' c h a n g e  o f  ~ e m p e r a ~ u r ~  ~ ~ + , , ~ s  T h e  a m o u n t  o f  r e m o v a l  i s  9 0 % .  , g " • • -~:. F r e u n d h c  q • i o n  a n d  , n  = w  - ; • "on a t  l o w  ~em per  . . . . . . .  " . . 
• .~ - - - u l t i m a t e  v a l u e s  a l ' e  i n  a l l  c a s e s  m u c h  h i g h e r  t h a a ; ~ i |  ~ f e d b Y  m e a n s  o f  t h e  C l a p e y r o n e q u a t  ' ~ ^ ~ . , c e d  N i  b5 exacu-at*~ ~-~-  n~ . r ea~e~  m a r k e d l y  w i t h  rose  m 

. 1523 HiJTTIG, G F Com~e: o f  C h e m  c a l  R e a c t i o n s .  ~n . - . . . .  ~ + , , .:~:}'-.:~| . . . . .  ^ ~ .  , -^.=~ . . . .  , , m  is" o n t a i n e a .  * '=~"  - a c t i v a i e o  .aosorp~lu~ ~=~ ~ . ~  rm";, , ~c]nce- __  d N i  
W h i c h  So l id  S u b s t a n c e s  A r e  I n v o l v e d .  L H m t o r i c a l  : rna~  0 z a ~ ' !V  ca~a'YS~• ~ ~ :~  age of 16,~vV ca~ . .v  t a c t  w i t h  a i r  b e f o r e  t h e  an :  r e d u c t i o n  t e m p e r a t u r e  u s e d  m p r e p a  [ ~ / = n ~ n r , t i o n  

. . . . .  v l 94  1941 nn  137  147"  : Hva~ro-w R S S e e  a b s  2752  : ' ~ 1  t h a t  w a s  b r o U g b t  , n t a  c o n :  , a ~ , r n t i v e  c a p a c i t y  f o r :  ~ . . . . . .  , , - n m  a n d  m i n i m u m  p e i n t s  on  u l  . . . . . . . . .  ; -  . : B a s i s .  l ~ono ld  Z t s c h r . ,  o .  , , ~ -  - , ' ':-'~ w e d  m w = r  . . . .  .- • . ~ , e  . . . . . . . .  . - .. e d u c e u  ~x~ 
: = C h e m  Abs  v o 1 . 3 5  1941  p 3857  . HUZI~URA T SoC abs  2509.  , : ~ . ~ |  ~ r p t i o n  s t u : l t e s  .s~hd°orntion in  o n e  s u c h  c a s e  w a s  6 , -h9  i s o b a r  shou ld  v a r y  w ~ t h  t h e  actn~t)'_°~f~tl, m~r~dso rn t i on  

: . . . . .  . . . .  . . . .  • ' • • ¢-~: ~:n "xnen~=~ . . . . . .  m - a s  v a n u ¢ ~  , , , , - - ~ ,  *- : ' : " • : ' " ~ ; ~ |  . . . .  " 1 " a n d  t h e  p r e s s u r e  o f  t l  ~ . ~ . o o 0  
. . . .  r n l0  .moo . . . . . . . .  " ' '- ' :  . . . .  " : " " ~ : , ~ 1 !  : cal. pe  - . .  ~ = r r d r o ~ e n  b Y - B e d u c e d  h c e o u n t s  f o r - t h e  a d s o r p t i o n  a ~ - -  ~ .  : 

" : : " : . " ' • " : -  ~ . ~ ' ~ |  1535 ~ [ s o r p ~ m n m  ~ . ~ L ' : . ' , . : ~  s o l  p a p e r s  " . r<,i. (~ : ~ e  ab~ 1909 . . . .  " : : : 
" . . . . . .  . . . . . .  " - : - '  . . . . . . .  ~ . . . . . . . .  - • ~'%~ N i c k e l  I I .  At L o w  -±emp= . . . . . . . . .  so l  "°3 1933 ":  ....... : " "" a s "  R a w  M a t e r i u l  f o r  

. . . . . . .  I m ~ o  G. s e e  a b s  1828 1 8 2 9  1 8 3 0  , v a r i o u s  p h e n o m e n a  e n c o u n t e r e d  in  t h e  d e t e r m l n a t t o n ~ |  - ~ ~ ,  ¢ ~*,--m R e ~ e a r c h : ~ T o k y o ) ,  - . . . .  , = ~ -  i _ x ~ v s z ~  i. ~ C o a i  . . . . . .  . " ~ . . . . . .  
T ~ : ' , . , ,  , r  ~ -~.-  '~su7 ' : - o f  i m p u r i t i e s  o n  t h e  s e n s i t i v i t y  o f  t h e  m e a s u r t n g ~ |  l n s ~ " ~ l T e m ' A b s ~  s o l  2 3 , 1 9 3 4 ~ p - 2 5 S 9 .  ~ S ~ o a n ; ]  " F e t t e  u .  S e i f e n  vol:44:-193, ,PP . . . .  O '  

. . . . .  . c . . . . r = . . ~ , x  . . . . . . . . . . . . . . .  . . . . .  : " : :  a a r a t a s .  - - :  : :  . . . . . .  : :~ ~i~¢. :. pp.~a~-~v.: V . . . . . .  " . '  . s s u r e s b Y r e d u c e d N i  ' "~: :Abs Vol. 3 2 , 1 9 3 8 ,  p. S2~3. : 
1526,  I o = s  H . L . C o a r s N e w l = I o n z o n s  C o a l A g e  P P :  . _ . . .  . A d s o r p t i 0 n  o f  H ,  u n d e r l O w p r e , _ ~ o  -$~5o _ t 1 ~ o .  :-Chem . . . . . . . . . . .  ~ . . f . =  ..... ' b i s t 0 r v  a n d  c h e m i s t r y .  

- ' v n l  A'~ 1 ~ o  ,~,  ~ - D a ~ n ] a " m  f L o n d o n ~  s o l  x~ov. - - .  [UOllecElon oz r a ~ e n u s  o n  r a r a m u : U m - ~ . |  - - - - . e , v , a  a t  1 0 0  ° 19°  u% - - ~ o . ~  , - - , ~ -  k . ~ ,  ~ T ~ c t n r e  i s  g i v e n  OULtlll)n~ ~ ' ¢ . - -  ~ ^ - - : n .  : 
. . . . . . . . .  ~ "  . . . . . . . . .  . . . .  ~ ' ~ " ; "  ' " ' ' d a t i 0 n  ]~ ~ F I A T  R e e l  5 - 2 8 1  f r a m e s  2755-2776 , :MaY~J~  l was  m ~ , ~ -  T rOhe r e s u l t s  o f  N i k i t i n  s e e  abe.  z~m,, a~ ^ - ~ ; . ~  ~roces~es  f o r  p r o d u e t i 0 n  o f  f a t t y  a c t a s  ny v ~ , ~ -  = : 

- 6, No.  ~ 1943 p. 110.  ' e - '~ - e ~ . =,~",~ and  - - l ~ . o  ~ . . . . . . .  ~ id  n o t  f o r m  a u~ ~-=  v ~ ' w h i c h  i n  t u r n  m a y  ~ e  • 
: until 1937 did an c rimentai  lant for produc=" TO ?e 12%, B _ : : . .  = , _ 3  . . . .  19° were not cenfir_m . .  axima 0o_o.0o, . . . .  tion of pa a n con ct process . . . .  

' " - " £ }u 'n , ' -  ~na*~o- c o m e  i n t o  a r c  U l a l m s  oz  tiz ± t~ pa~en~s a n a  paEenE appl lca~lon~ corn*round a t  19  ° l s o o a r s  a,~ ~ _ - 4ono =v t h e s i z e a  u v  , =  - ~. ~ ~=: :=  < I n g h q m d  f u e l s  b3 d , r e c k _  . . . . .  g~ ~" "" " " " " " ~ - = = :  " o u n d  b e t w e e n  - -SO°  a n d  - - x o ~  . ~ , n  . 
d u c t i o n .  T h a t  p l a n n  e r e c t e d  b y t h e  F e d e r a l  B u r e a u  o f  l a t h e  f i e l d  o f  p a r a f f i n  o x , d a t i o n  and  m i n i m a  w e r e  f : a r e  p r e s e n t e d .  - O n l y ~ . ~  . . . . .  r e  t h e  f r o m  w a t e r  g a s  p r o d u c e d  f r o m  coal•  . . _ ~  *h  ̂  

:" • - ~  ~ ~ -  ~ . . . .  ^ . . . . .  ~÷v o f  i 0 0  lb : 3 spec i f i c  r e f e r e n c e s  a r e  m a d e  to  F i s c h e r - T r o p s c h  prod-:~'~:~,' ~ h e  l O W e r  t h e  e q u i l i b r i u m  a d s o r p t i o n  p r e s ~ . ~ • ~ r i .  : ~  ~ - [ E a r l y  H i s t o r y  a n d  C h e m ~ r ~  °~r.~ ~ 
M i n e s  a t  .... P i t ~ b u ~ g n ' * ~ , "  ~ ' : , " = - ( ~ - : ~ ' ~ " ~ ' ~ i ~  a n o t h e r  : :  u c t s  T h e  c o r r e s p o n d i n g  f o r e i g n  p a t e n t s  a r e  ] i s t e d : i ~ , ~  { ' , ~ ; ,  t h e  t e m p e r a t u r e  Of t h e  m i n i  m u m .  ~rre~u~ on  . ~ n ' d u s t r i a {  S . ~ n t h e s i s : o f  F a t t y  ! c i d s . J  ~ e m . - ~ ,  : 

: :: • . p l a n t  f o r  t h e  i n v e s t i g a t i o n  o f  i n d i r e c t  h y d r o g e n a h o n •  : 1531.  - - .  [ F l o w s h e e t  o f  t h e  W m k l e r  P l a n t  a n d ~ ' .  ~ t i e s  i n  t h e  ~ s o t h e r m a l  a t  . . . . .  ~ - 0 t h e n t  due  to a d -  s o l .  62. 1938,  ] P P . . 1 3 - -  , . . 

" tetraethyl lead. Gasoline made by the indirect hydroge-: 
nation has a low octane n~imber and must be Cracked to 

asmotor fuel but the diesel fuel made m a k e  i t  u s a b l e  ! :i-~, . 
by this pro ess 

i s  0 f  e x c e l l e n t  q u a l i t y .  : ' >cost  s h e e t s  i n c l u d e - E n e r g y  ~ ' : : : :  ' t i t y  Of Y g _ r . __ ,  ~_~ 1933 .  ~P 1 6 ~ - 1 7 2 .  : w e l l  k n o w n .  - • , ~ - ~  oThe s h e e t s  1527.  I .  G. :F~n~E~i .xex~sTnm A.--G. : [ H i s t o r y  Of l~Ietll:  l l n i ~  p l a n t - c o s t  E n e r g y  d a t a  
a n o l  S y n t h e s i s  ] Z t s c h r .  angew~ Chem. ,  so l •  40~:1937,':  : fo  e o e r a l i  h y d r o g e n a t i o n  p r o c e s s  ine lud ing~hydrO:  
p.  166  ; Chem.  A b s ,  s o l .  2 i ,  1927,  p. 1249.  f o r m i n g  a n d  h y d r e c a r b 0 n  s e p a r a t i o n  ; a f l o w s h e e t  f o r  

: 1~28 O x i d a t i o n  o f  P a r a f f i n  by  A i r  o r  O x y g e n :  t h e  t r e a t m e n t  o f : r i c h  a n d  l e a n  h y d r o g e n a t i o n  gaseS',; 
f o r  t h e  P r o d u c t i o n  o f  F a t t y  Ac id s .  T 0 3 I  R e e i  5 4 ,  gr. a p h s o f o u t ~ u t  0 f p u r e . h Y d r o . g e n a t i 0 n  g a s  a s  a. £.une~ 
M a ~  1 9 3 7  b a ~  3414  t a r g e t  3 0 / 4 1 7  i t e m  1 1  ~ d o n  o z  tpJ~ yo m w i n K m r  o u t p u t  g a s ;  c o m p u m u O ~ .  

s ' ~ - '  ° " " ' " " :as f0 r :va r i0U~ : T h i s  i s a  l e n g t h y  a n d  d e t a i l e d  r e p o r t  o f  t h e - e x p o r i :  : o f  t h e  a n a l y s i s  o f  p a r e  h y d r o g e n a t i o n  g 
: CE~  % ; t e s t  a n a l y s e s  o f  h y d r o g e n a t i o n  g a s  o u t p u t  fo r  

:: m e n t a V  w o r k  by  t h e  I •  G: F a r b e n i n d u s t r i e  : a t  : i t s  e x J  : . d i f f e r e n t  24 -h r .  s h i f t s  a n d  a n a l y t i c a l  r e p o r t  on  gaS~." 
p e r i m e n t a l  p l a n t  a n d  b y t h e  S t a n d a r d  O i l  C o .  a t  l i n e s ~ n t h e s . _ . o  a t  i a ' m  "" 
B a t o n  R o u g e  on t h e  p r o d u c t i o n  o f  f a t t y  a c i d s  b y  t h e  o ~s ~ r YPC ~ on to .  
' - - -  ' "  " M - h  i s a i d  c o n c e r n i n -  t h e :  1532 .  [ H y d r o c a r b o n  S y n t h e s i s  ~ r o m  Carbon; 

: , '~':: .  o x m a u o n  oz Paraf f in•  . uc  S s ~ o n o x i d  a n  . . . . . . . .  " n 
~ : o x i d a t i o n  a n d  s a p o n i f i c a t i o n  ' p r o c e d u r e s  a n d  t lJe  p u t t - :  . e a x l y a r o g e n  w * m  a n  ~ro C a t a l y s t  A~- 

f l c a t i o n  o f  t h e  f a t t y  a c id s ,  a s  w e l l  a s  t h e i r  c o m p o s i :  C o r d i n g  to  t h e  E m u l s i o n  Method•~ . : T O M  R e e l  148, 
• llept. LU 558, I~o: N-25, 3une 23, 1942, 2 pp. tic0 and analys s pp• 

: ~ a ,  : r . ~ , ~ v t ~ i A n  of :  t h e  P u r i t y  of~ 'oxT¢~en T a b u l a r  d a t a  s u m m a r i z e  t h e  p r o d u c t s  o b t a i n e d  tn~ 
........ - - •  ~ .  . . . .  ~ --~ ' ' ~ - o t2n" d u d  N i t r o - e n  P r o d u c e d  by  t h e  L i n u e f a c t i o n  o f  A i r . ]  a 1 0 - w e e k  r u n  on a 1.5 m .  f u r n a c e  a t  2 5 0  a n d  2 0  a • 
: ... T O M  R e e ~ 1 9 5  P a r t  1 0 , : I t e m  3 F r a m e s  31 2 3 ~ - 3 i , 2 4 ~  w i t h  a 5 5 :  45  m i x t u r e  o f  CO : ~ a n d  a d a i l y  :y ie ld  of  

~. 1 9 3 9 .  : :  • . .:~ 0~3.: I n  s m a l l e r  e x p e r i m e n t s  a h i g h  p e r c e n t a g e  o~: 
• : D e s e r t p t i o n  o f  a new= m e t h o d ,  b a s e d  on t h e  h e a t : :  h i g h - b o i l i n g  p r o d u c t s  w a s  o b t a i n e d .  T h e  p a r a f f i n  con" I 

: : c o n d u c t i v i t y  o f  O= a n d  N=, bY w h i c h  i m p u r i t i e s  o f  e v e n  t e n t  w a s  a s  h i g h  a s  4 0 % • .  S o m e  o f  t h e  p r o d u c t s  were  
: ' O . 1 %  c a n  be  d e t e c t e d  r a p i d l y  a n d  e f f i c i e n t l y .  S e v e r a l  W o r k e d  U p  t o  y i e l d  a l coho l s ,  S u l f o n a t e s ,  f a t t y  ac ids ,  

: t a b l e s  a n d  g r a p h s  a r e  i n c l u d e d  d e p i c t i n g  t h e  e f f e c t  o f  l u b r i c a t i n g  011 s, a n d  lea)Lher o i l s :  : : • ! 

~i t i ty .  o t  ~ y u r v ~ , ,  ~ . o ' i t h  t h e  f o r m a t i o n .  O f  a 
• Chem R e s e a r c h  ( T o k y ) ,  ~ " o f  t h e  h y d r o c a r b o n  w , 
" ' . . . .  1 9 3 4  P 2 5 3 9 . ~  ~ b o n d  • , t h e r  i t  b e c o m e s  e n c l o s e d  ,in 
' Chem. Abs.,v0 I. 28, , _ ~ L ~ _L^~,. ~r. r diall~.,Iperoxlde or, ~vhe •±~ .~ ~^.~.Hn. Of an 
:- w~a~.a Ni was successfully nea~ zreat~u ,~ ~--for '^ --~looulc Of paraffin w~m u~e ~-%T~T--~7. _,; ~, 
- . . ~ _  . . . .  x a n  "n 300° _500  ° . m e ~ w e ~ [  a ~ v ~  " e i s  n o t  v e t  c l e a r ,  o n e  ~ coo*u, 
' ~ I  h r .  a t  t e m p e r a t u r e s  r ~ g*l,~.,_~ e . n a c i t ~  f o r  H -  a t  • a l l r y l h y d r o p e r o x l d  .~ -/%-~ - - ~ o l e c u l e  o f  p a r a f f i n  

r e a t m e n t  t h e  aosu~pL~vu --~- - ~ . ~  ~n t h e  n r l m a r y  s t e p  u n n e  w,~a ~ ~ - - -  ~,~e~ ,~2%~ ~ ~rcssure was  measured. I n e r e a ~ . o . " - - . X  ~o f o r m n t i j ;  Of a mol~ular :  ~omP..o=,d~, ~ i~  
~:~'~ a n  . . . . . . . .  T:-  - ~ ^ . t  t r e a t m e n t  s h o r t e n e d  t h e  u m e  wlu, : ,?~.~_ ..~ ~ n  o le f in  b y  d c h y d r o g e n a u o n ,  w ~ u ~  , : ,  
~: z e m p e r a t u r e s  oz ~ - ~ - ^ n ^ ~  , ~ u i l i b r i n m  a n d  :: f o r m a ~ o ~  ~ -  ~ ~ ~:-- '*~^-.~nth O ~ i s  c o n c e i v a m e .  
~ ~ ¢ ~ - ~  f o r  a d s o r p t i o n  ~o ~ ~.~ ~ - ^ ~ ^ ~  ~ a - u b l e  b o n d  t h e n  r e a c t s  ~ u ~ = t  ..:* :~ - ~  w~th  t h e  
::~=r~.~--:~ - ' :  . . . . . . .  +it  ~ o f  H~ a d s o r b e n  ' .~ , , e  ~ , ~ . * ~ <  ~ " 7 -  _ _ _ ^ . ~ . ~  t h e n  becom e  f u r t b e r  OXl~l~v.~ ..---$-~: x : "~ 
;:~:atmlmsuen nan t t u ~ _  ~ _ _~..~^n. ~ w a s  u n a f f e c t e d '  -~: ,~'ne I ~ - u ~ , ~  . _ .  - - ~  - ~ n - ~ d e s  f r o m  w h i c h  r a m ~  ~: 
T P i t h  w h i c h  A d i l ~ s e a  l n [ o r e u u ~ . - , *  - : f o r m a t i o n  o f  a t c o n m s  a uu  * ~ - ~ , : i d s  Alcoho lS  a n d  : : 
~: by h e a t  t r e a t m e n t  u p  to  o ~  • - ~ e d  ~at~v a c i d s  a r i s e  v y  w a y  o~ ~ ~ . . . . . .  ~ ~ ~ : 
~" i~37" [Solve~x0N ~ o f  Hydrogen : i ' : bY R e u u e  n : :  a l d ~ l i y d e s  a r e  t h u s ,  t h e  i n t e r m e d i a t e P r ° d u c t s ° ~ x a ~ o ~  ~ - 
.... - - :  ~- :,'~" q ' h e  V e l o c i t y  o f  S o r p t i o n  of  H y d r o g e .  a c i d  o x i d a t i o n :  . T h e r e  i s  a.lso :L the~P ° ~sm m "~ . ~ t e r s  
~7 ~.~ ~ . C K e i .  ~,:~.. ~ T ~ , o  ~ Sc i  P a p e r s  I n s t .  Phys~ a h e m . . : :  ^ - * - .  f o r m a t i o n  f r o m  2 t o o l  O r a * u e p J ~ = k  ~ = . , ~ .  : , 
~: . - . a t t h e  ~ r * Y  ~ - - ~ ' ~  , ~ ,  ..o~ ~n'n 4 5 - 6 9 "  C h e m •  ~ * -  ~ -  ~ , , 0 o ~  a l s o  b~ t h e  r e a c t i o n  oz m e  ' ~ Y 2 "  
L - - R e s e a r c h : ( T o k y o ) ,  vm.  -~! *~o?, ~ r  . ' . c o u l d  u e  p r . ~  . ~ . ~ : ~ , . t , ~  *he  f a t t y  a c id s .  - s i n e  
~:~ : ~h~ ~-1 2 9  1935 ,  P. 3893~ : . ~:_ : m e d i a t e l y  f o r m e d  m c o u ~  ~ , ~  T ' f ~ _ .  ~:,=^ ~ a t t  ~ a c i d s  
i -~' " ~ t e  o ;  s 0 r p t i o n  Of H~ b y  r e d u c e d  N i  wasmeaSUarre~, r e a c t i o n s  a ~ e  f a v o r e d  t h e r e ~ Y t S : n ~  c a T a ~ e a ~ t  : w i t h  . 
, o o o o 50  ° 6 0  °, 70  a n d  l w  ~or  a r e  s e n s i t i v e  t o  f o r m e r  o m  
:~.~.i a t 0  °, 10  , 2 1  , 3 0 ~  40  ~ t f o r  t h e  f i r s t  15  sec.  a f t e r  ~ ,  - - " ~ e  e a s i l y  t h a n  do t h e  h y d r o c a r b o n s . . I n  thl__s w a y  

cos  p r e s s u r e s  e r  ~a~.__ . ~ f . _  _~ ~ , + ~ e n  w a s  f o l l o w e d  ~ v~ ~ . . ~  ~ - - - ~ - ' ~  ~ - e  f o r m e d  w h i c h  e a s n y  x o~-u~ ~ 
~: t h e t n t r e d u c t i 0 n  o f  H~ t n e  r a ~  Y~ ° ~ ' ~ v ~ e s  o f  s o r p t i o n  : u n a e s t r e a  o * ~  . . . .  ~ ' : :  

" * to  90  r a in .  T h e  r e s u l t s  i n d i c a t e  ~ YP~ "= : . 
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tones ~th the intermolocular Splitting Off of E.-O, realized. The significant thing is not so much Whether i' pared with a plant of European design, which would light or with acetic anhydride. The Fischer-Tropech 
and, if the ox'y-group of the one acid reacts with the production will be uudertaken in the United Stat~ cost 1.4 billion. AS to costs, without depreciation, fraction used for starting material was the 220°-330 ° 

- ~ S  0r" c earboxyl-group of another, estolides are formed, even the price at which foreign producers will demon. .'~ before taxes, and without profit, gasoline cau be made C. or the 230°-320 * C. cut. l~lowsheets, detailed de- 
Moreover, the oxyacids easily split of~ H-.O with the strate their ability to send this chemical to us. ~t is at $0.036 per gal. with $0.05 natural gas. With depre- Scriptions of the processes, and the outputs from the 
formation Of unsaturated acids• The oxidation also rather the patent sitUation that is causing the gravest dation, without taxes and profit, cost would be $0.048 plants are g~ven. 
can lead to ketoearboxylie and dicarboxylie acids• concern i n  the  l i gh t  of the controversy tak ing  place IP-r gal. A t  present,  re f inery  costs, wi th  $1.20 crude, 1556. . Synthet ic  ~ ' a t ty  Acids. L I I .  VoL 
I t  has  been found possible, however, to suppress a l l  between Badlsche  Anilin- und Soda-Fabrik versus ~ are $0.051 a n d  $0•(}53 for  the same conditions. 23, 1947, ]pp. 652--650, 755--763. 
these side react ions: in  f avo r  of  t h e  desired fo rma t ion  Pa ts r t `  Present  production iu  Germany is about 1 aaa ! 
0f  normal  fa t ty  acids so t h a t  today a la rge  p a r t  ton monthly ;  the est imated tota l  fo r  1 9 ~  is 15 6 6 0 - ~  : 1549. IXDUSTRI~L Al";n E~GII~mEmN0 CHEMISTR'r, NEWS In fo rma t ion  in th i s  a r t i c l e  i s  drawn m a i n l y  f r o m  
of  the soap used in Germany is  made from synthet ica l ly  Production costs are believed to be about  1 3 ~  of "+~,':" EDXTI0.~: Soap Product ion From Paraffin to be B I O S  final  reports  80, P B  18,911 ; 275, PB 23,80S; and  
produced fa t ty  acids. ~ e  • Doubled. Vol. 16, 1938, pp. 193-194. 805, P B  40,196, and  F I A T  repor t s  407, P B  7,738, and  

cost of Me0H by wood dist i l lat ion,  I t  is  s tated that F i r s t  exper imenta l  p lan t  in  Wit ten  on the Ruhr ,  420, PB 7,74~. The raw m a t e r i a l s  used by the  Get-  
1542. ~ ;  [Soaps From s y n t h e t i c  F a t t y  Acids . ]  a t  1 p l au t  the cost  has  been reduced to $0.03 Per kg. Germany, now produces 20,000 tons of f a t t y  acids f rom maus  to produce synthet ic  f a t s  consisted of F ischer -  

Kolloid-Ztscl~r., vol. &~. 1938, pp .  234-240 ; Chem. 1546. ~ .  Synthet ic  Manufacture Of 1%Iethanoh paraffin pe r  yr .  A Second p l an t  of 20,000-ton capaci ty Tropsch wax,  gatsch bo i l ing  a t  320°-4"50 °, waxes  f rom 
Abs., vol. 33, 1939, p. 1979. Vol. 17, 1025, pp. 981-982; Chem. Abe., voL 19, 1925, ~ is under construction• The new soaps do not  differ hydrogena t ion  of brown Coal, and  even pe t ro leum d e -  
l%fauufaeture of soap f rom syn the t i c  f a t t y  acids p• 292S. from the cus tomary  soaps ei ther  in  odor or  in  charac- r iva t ives  of waxy character .  P l a n t s  were opera ted  

on a commercial scale is  described. Hydrocarbons Br i t i sh  Pa ten t  229,715 is reproduced in full,  together " i ]  : tsristies in  use. The paraffin is produced in  the syn- by the  Dentsche Fet t sRurewerke  a t  Wi t t en -Ruhr ,  by 
were produced br  the react iou of C0, f rom coal or fig- w i th  a s ta tement  of conclusions drawn from this  patent :-i" | thesis of gasoline,  the L G. Farbenindas t r ie  a t  Ludwigshafen-Oppau and  
nite, with H.. i~ the presence of a catalyst .  These and from other l i t e ra tu re  as to proper apparatus  and ~. [ 1550. . Coal Hydrogenation.  5apan. Vol. 19, Heydebreck, by Hubbe and Fah renho l t z  a t  Magdeburg,  
hydrocarbons were oxidized, by a i r  t o  fa t ty  acids, con- : conditions necessary in M e 0 H  Synthesis. The essen. ~:: | 1941, !o. 70. : - and by Ruhrchemie in a 3-ton per  month  p i lo t  p l a n t  a t  
s i s t ing  m a i n l y  o f  C~0-C~ chains. Tbese aCidS were ' t ia l  features  are a s  follows : (1)  ~ gaseous m i x t u r e '  ~' |  i n  addi t ion  to c0al hydrogenation, research was  Sterkrade-Holten. The i n t a k e  capacity of these  p l a n t s  
purified by boiling to remove the low-boiling f a t t y  of CO and H. in  which there are a t  leas t  9 ,'el . . . . . .  ~ was appro.ximateIv 100 000 tons  per  year w i th  a r a t ed  • 
~edS~oand saponified to soaps or esterilied to fa ts  of CO" (2) catalyst,  a number of u h i c h a r e  a°failHah] 1 :~ | e0nducted on t h e  s y n t h e s i s  o f  motor fue l  f r o m _ u P  f i e ld  of 7 ~ 0 %  of fa t ty  a c i d s  The process of  P, uhr-  

ps proouced ill th is  nianner  ~x r s " n ' • e aml ~ .  ".L'ne ~' sener-'xropscn vntne~ie fue l  p l a n t  or . . . . . . .  ~ __ - ~ • e e d m l l a r  to co ~s t s  chiefly of Z n 0  wi th  admixture  of r , ~  ~ - |  : . : "  . . . . .  . y "- . . . . . . . .  chemic developed by Velde u t i l i zed  the h a r d e r  long- 
~vaps i t e m  na tura l  f a t t y  acids in thei r  su r f  -~x *^--=-- metaPlo e,~ X. t~ ~ ,  . . .  ., - ~*.~s ~u~a ~ | the blltSUl ~J.lnlng t:o. nan oeen p a r u y  completes w ~ u  ¢.~,-~ = - . v ~  .~a  ~,ka,, .~n v.÷~-- ~o~ao . v  h-.~, ,..'.~ ~,, 
viscosity, foam-produch~ propert ies  ~01'd~=..~,u,.~,A~2 ' catal~s~ ~'~,,=~, ~ u ~ ; ~  t~) aosen~e of a lkal i  in the  : , : |  t e s t  runs u n d e r  Way but  none of the ethel" Mi tsu i  ~=~.~:':,~'~'~ ~ =  ,~::~.~=~.~" l-". '~'~,,~.~ ~" ~ng.. T_._*e~- 
turbid" • . ~ , ~, , , . . ~ = ~ ,  . . . . . .  . ~  u ' . ~ , u  ~ause aecompo~ition of ~ ' . . . .  ,,=.gnu. ~..~ . ' , , .  , , , , . ~  " w ~ o  . ,~ . .~ ,  to . - u  ° i r e . . . . ,  , lt5 formatmn and deter~ent  ~ } • " Me0H • . ~ the • plants under  constructmn wi l l  be ready for  production .- . - o ' - r iment  on tl a n~:a~nr, t . . . . .  ~_.. • P01 ertles. Ex- ~= ̂  plodueed and productmn o f . h ighe r  alcohols L-I ~ . , . ~  ~ot,) e h a  "k,a+;an.1 a ~  V. Hh~fa . f  H~a ~ l t l l  n l t rosy l  su l fur ic  need f o r  S - 1 .  hr., the  acid was  

. . . .  l ~ r . . .  ~ ~s , - } -  . - .  ~ . . . . ~ . , , , n  u~ emome ra ts  f rom svn- ,-~..u a n d  oily and t a r ry  bodies therefrom.  ¢4 ~ . . . . .  ' ~ l ~ . . . . . .  %Z" ~ - ~  =:.'~ . . . . . .  . ~,,~ . . s . . ~ : : ~  ~ . . . . ~  separated and  the waxy p roduc t  washed dr ied  mel ted  
: tu~cle ~a~y a t l a s  were successful on a l a b o r s t - ~  o ~ -  a . ~ a r a t u s  ..:s.,^ ~. _~C~_ _. , . . . .  , ~ , t--.~,=r z : l  ~'ormosan ~ o v e r n m e n v ~ e n e r a l  aas colnp,e~eu .~ pi~o~ ~an{n l[-..~l~.l ~ + ] *  : ~ e ~ o  .~A . t e } a  '~..~.,~:tc[..+'.~ 

543. ~ Im arran o r Z n  e " , ~ plants. One l l  p duce carbon black the other  . . . . . .  - [ P , ce of Srnthe t le  F a t t y  Acids apable of wi ths tand  ng very  hi=h nresenW ~ ~ |  - - , ~  - ÷ ¢ . -  . . . .  ' o ,, . .  was complete, extracted w~th a Fischer-Tropech m o t o r -  
zor tee  ~erman F a t  Econ my " " • " " least  9-50 arm n • " "" ~ - "" -*' ~ ~ z i r - u ~  m l x . u r e  ~or ~as011De svn~nesls• - ,oyu~nede ~' s • • • " ~ o ° ~n . . . . .  _ o . . ]  Kollo*d-Ztschr., vol . ,a d c o n t a m m g a  hea tmge lemen t  so that ~J-| ~, ~ . ~ . ~  ~ . . . . .  , . ~ "- ~ . ~ .~ g a . o h n e  f l a c t i o n  boding  a t  S0 - 1 0 0 .  The separa ted  

. . . . . .  , ~,V~f~v~,~PP: 10~-10S ; Chem Abs. v01 3 7  1943 the  incoming gases wil l  come in contact with the " :~ |  ~ e . ~  ~s ~ .n_u~ac~ur~u  ~ ~u compmue~, w*.a an ag- wax was re tu tued  to the  process  while the  soap was  
" : :  :: P. ~J17 . . . . .  ! : "  ' ' , ca ta lys t  a t ' a  temperature  around 250°-800 ° C w i ~ , , - ~  : ' ~ |  gregate capac i ty  o~ : r v , r , v ~  ~ons per-y n t r e a t e d  w i th  dilute H_-SO~ washed  and dr ied.  The 

: : . Process for manufac tur ing  synthet ic  f a t t ~ a c i d ¢  i¢ coming m contact a- i th  Fe. ~Ni, or Co ; (5) condensation ~7:i| 1551. 1NnUSTRZAZ BW/~ETIX 0FAnT~UU I)• LITTLE, I N C .  , m a t e r i a l  So made: was  called OP32, and t l ie  y ie ld  was  
aescribed based on t h e  oxidat ion ~ . . . .  " • . ' ;  ~ :~ • ux the M e 0 H  produced and the :recirCulatiou af the : ! : |  - Gas F rom t ans .  No• 224:1946. about  80% on tl e wax u~ed I t  Was ell0w to brown ~ . . . . . .  t i " ut  the reSlflUe oo- • t - - -  --* ':$ • . .: - .  : - ' Y 

. . . . . .  a ned during the hrdrogenat ion  of (~0 q 'h ¢ .~=i~,,£ , res*dual  gases brought  a - am to the proper concert ra -,~| :Rev iew of t he  Hvdrocol development a t  Brownsvi l le  m color ha rd  and sohd,fied a t  S0 i t s  acid No ~xas 
of the synthetic-fuel u lants  i s  f i rs t  ¢r.~#" "i ".~"L" . . . .  t~l n by the addi t ion Of ~ and CO • Y~.| Te~ ; - 145-1~0 a n d  i ts  sa on f icat ion No 150-155 The  I 

: : . . , , . • . - - -  ~....~lonate~ umn . . . :'?~ : : .: : "  , r ~ value was nearly ze pc . . . . . .  o ~d i zed  to fa t ty  a.clds. Tile product  is  ~ashed  to re- 1 5 ~ 7 .  : • P ressme-Synthes l s  0pera t lons  of the: ~ ; |  1552. I.~nUSTRIAL CHEMIST AI~D CHEMICAl5 ~A2gvJFAC . . . . . . . . . . .  • . . . . . . .  . . . . . . . .  
• u?,~-~ ~ne catalyst, saponified and the Unsaponifiables , ~ u r o n t A m m o n i a  Col 'p  Vol 92 1930 pp 438-487 :?'~|; ~Y~ZR 0 x v ~ e n  in Water~-Gas Manufactui.e.- Vol. 19 1557 : Synthetic Oi l  in  J a p a n - - a n  A t t e m p t  t o  :: 

: '  a r e  steam-distilled and  re turned to be ox~ " " s . . . . . . . .  :'~ " " " ~ - - -  Gain  I f  uffi i " ') ~ " " 'Phi; ~n.n ~- ~ ,~-=  '-' - :  ' : "" dized again. ~ Out . t end ing  character is t ics  in the uressure-svntha- | 1948, pp. ,13-1~ n~=60. : .. , Se -S e ency. X ol. -3.  194t p p .  308-840. : 
~-~.~7~,[.[% a c ~ n e u ,  m e  !a r ty  acids are dis t i l led and : -sis industry  a r e  exemplified by a su{vev of - : ~ : - : -  " : R e v i e w  of }rocesses Describes "Winkler L u r - i  a n d  Complete p lan ts  a t  the  end of t h e  War numbered  2 
c ~ a ~ n a n ~ ;  "~ese  ac~+~s have  1.0=.20 C atoms in the thetic Nl=h p lan t  a t  Belle, W ~a  Because o~tht~eS~.~- " ; ThYssen-Gal2~'sv processes briefly with:detai ls~ 'of  re:  for  hydrogenation 5 f o r  Fischer-Tropsch :and 14 f o r : ' :  

. . . . . . . . . . . . . .  o na tu ra l  ~atty acids, except t r e m e l y  h igh  cap i t a l  investment  necessary,  a plant , cent ins t a l l ° t ip*as : in  Germany,~part icular ly  in  earn- low-temperature carbonization.  T h e  ou tpu t  o f  s y n : :  
t ha t  t he  synthetic p roduc t  c o n t a i n s  acids w i t h  both of 300 t0n-per-day: capacity is  probably the minimum ~, binatlon w i t h  inw-teml)erntare carbonization plant ,  thetie 0il, excluding l~IUnehuria, for  1944 was  113,000 

: even and uneven  C atoms The Product i s  used for  economic size tha't can be constructed i f  Costs are low -~-- " ~ . . . .  ~ ~ ~ ~ '  -~ ~ ~r~ 1- kl of which 770 kl were  hydrogenat ion products ,  
: soap and, af ter  esterification wi th  glycerol  for  cooking enough t o  make a s a t | ~ a c t o l  ra te  of z Vol o0 1944 p p  257 2 5 9  " : , v " .  Fisene "-'a:ropsch oils,  a n d  95,000 k l .  l o w - :  : f a t s  and for  art if icial  b u f ~  : " ' . . . . . . .  • - 'Y 'eturn in  this ~o~ - -  "±'n rrv ~ e a r s  or ~ ~ , ls~er 'o  , , . r l~ 18"00 ̂  kl  ~ - r -- " . . . .  

' • 1544 I ~ A U  - . . . . .  - nero. ~'urthermore, the size of such o eratin units ' - ' ' " - " . temperature  em'bonizatinn oils.  O u t p u t s  are  d iscussed : 
Ztschr  v~s~'o,,K~: : ~ ' :  |Synthes i s  of Edible  F a t s . l : .  a s  compressors and converters i s  inereaPin~ t o g u ~ h .  • - On october  1943, F. Fischer  lianded over to Prof :  in  detail .  

g ~o, v ±  1 - . . . . . . . . . . .  . Karl Z i e g l e r  the  direct ion of the K a i s e r  W ' i l h e l m  1 5 5  ~ : : 
Chem Xb . . . . . . . . . . . . . .  949, pp. 468--46, : d e g r e e  t ha t  th~s factor  of uni t  s izecontrols  very  largely ; ii~}| Ins t i tu t  f/Jr K0hlenforschung ifi :~[tiilleim-Rullr -: Re-" : i ~ $ - ~ "  :~gep°n' !gePal~: a n d  Tylose .  !94S, pp . :  

• ' • s., v01.44. 1950, pp, 4095 5615. : : : the  desirable overal l  p lan t  capacity. Also, the enor- ! ~ - | -  view work by  Fischer  a t  Mfilheim. U p ' t o  1924, the  " " :  , ' : : ' . . . .  : ~  
: - : -  Fischer-Tropsch process ~ields 1~-15% Of tJaraf f iu ic  mous research and development expense must  be dis-~ ~ ]  inst i tute w a s  occnpied largely  with researches u p o n  Survey of Germany's  e f f o r t s  to produce syn the t i c  

, ,  residue boiling 3207--450 o" ('chain length C~?¢~) suit-  ' t r i b u t e d  ~over a f a i r ly  large output  ~if reasonably low : ~  ' the cons t i tu t ion  0f coal; a f t e r  t h a t  date  w i t h  prob . . . . .  detergents. Fa t ty  acids a n d  fa t ty  alcohols f r o m :  
ab l e  fo r  prodncin~ synthet ic  f a t t y  a c i d s  The con-  e x p e n s e  i s t o  be shown per uni t  of Output. Assuming lems Of gas  chemistxv leading up to ful~-Seale appli~ : ~Fischer~Tropsch ~vaxes were a considerable source, o f >  

, : v e r s i o n  nses finely dtstr ibuted a'ir of a ~ o s p h e r i c  t h a t  the 300 ton-per-dar  p lan t  i s  t h e  smallest  that  ~ i ~ ]  cation of the  Fischer-Tropsch Svnthesis: ~: ' the raw mate r i a l s .  Tl~e impol~ance is  d r a w n  m a i n l y  
: Pressure  a t  temperatures s l i g h t l y  above 100 ° in  the should be projected then" tl~e total  ea i tar~e Uiremen 

. . . .  . • ~ presence o f  M n  entalyzers. : T h e  process takes  15:-30 :a t ,  t h e  commonly accepted fi~"ure o f  $2 -~ ~ . . . . . . .  ~. i~!~: 1 5 5 4 -  Oneration o f "  n~Wn ~ ¢ . h ~ - n h ,  o,~-~, f rom CIOS Repor t s  XXVI-2 ,  P B  6 684 XX.~x=-10 P B  
-~..~u . ~  ur special steel  tOwers 11 m high and 2 ({ ,n ~ -  ton of NH- w 6,,]-~ h^ n, .^- ,  ~ nnn nan ~ u,-u=,-j ¢--u-~'. ! ~  ~ : -  " P lan t s  : Xra l  oo Na 9~(~ ,.~f,~, ~ l a  ~n o.~_o~7 954; and BIOS  Fina l  Repor t  711, P B  4u,-43 ; and  B I O S  

• • . . r . . . .  , . .  ., ~-.~ ~= .ou .~  zo . ~  . . u  ~ ~iP, ~.-, : - • - ~ • -- ,  -" . . . .  r, " - ~  . . . .  ' ~ '  " ~  ~ "  Miscellaneous Report  11 - = ' " mameter .  Predation requires a n n r o x i m - * ~  ~n -- ~ . ~ - v , , " ' : "~'~,:;:::: " •Report on t he  operation'and production Of the  Rhein- " . . . . . . . . .  " ~:: : : ( : .  
. . . . . . . . .  ~ ~ '~. ~ . . . .  ~ taasoline From Natura l  Gas. Vol. 37, ~ ; ~ i i [  preussen p l a n t  a~ Moers-Meerbeck and the Ruhrbenz in  1559. !z¢sL~'~, E. G. :Study of, :Finely Div ided  Meta l s  : i : i  :, per  hr. per  ton of paraffin. The reaction is  exothermic. No; 7,1945, Adv. Sect`, p.,5. , :  

T h e  product is washed' in towers and saponif ied ~ki . . . .  
: 30% N a : C 0 , a n d  45% NaOH a t  95% ~ ~onsanonif ia~l  th i :  : :  f i t  ,has been / 'ep0rted t ha t  gas0iine can:be n/ado at:i~2~.~ ~ ; ' :  A.-G p lan t  a t  Sterkrade-Holten: . : . : and a Method for  .Their Preparation9 four.. P h y s  : : . •  

are separateo, and the soap is hea ted  3o0°-~dao , .  ~$_ about  ~u.o5 per  gel  us ing  the Fischer-q~hn~.h ~ . . . ~ 4 ~  ~ i v  :~ 1555..-.-.---:-. , l~ lersol  and H0stanon--=~anufacture  of - Chem.,  v e t  39, 193n, pp. 6 2 ~ - 6 3 0 ;  Chem. Abs., ve t .  : 
--.: : : :  mov e H : 0  and  paraffins w h i c h  are recycled -~-:~,,~." and na tu ra l  gas  (abs 2516 and 2997~-'n*,~-*'~U:-~,'~ :'~,'.~i:~:~ ','~ Sulfonated Detergefits  i n  Germany. Vol. o-3: 1947,:;, :- '29,:1935, p: 5327. : . :  : : : i : :  '< ~" 

~eL.previ_ous!y recovered nonsapenifiec~ mater]a~.P "~'~e gas  resources_are est imated a t  11! tril'l'i0nYcu', f"t~.%h"e ~ : ~ $ ~ .  : PP. 242-249; CIOS Rept` ~-v~XVI-2, PB 6, 684, aud A d s o r p t i o n  of H c=vr, and  C=.H. was d e t e r m i n e d  a t . :  
o ~ p  ~ mssol~eu a n d  conver ted  into f a t t y  a c i d  :and , cPlrt~eer~l~e~ ~ ° ~  g$0~01a~$0:00~ ~ r . l , 0 0 0 . c u .  f t .  : i t  i s : ~ l ~ ! , ~ ' ; ~ : < - : x x x i i - 1 0 7 ,  PB 6650~ BIOS F ina l  Rept  $05 PB- : 0  ° and compared with' the r . t e  of hydrogenat ion  o f ,  

• , m pessime ~o ma~e o ~  : ~  49,196: :~ : : - : '~ : ~ C~H, and  Cu, 1~i, co~ and F e  :ca ta lys ts  prepared  f r o m  : Na~S0~ by means of 75% H--S0~. The crude f a t t y  acid a.$0:05 per  gal. gasoline h a v i n g  an octane ra t ing  o f  l ~ i ~  The nature ,  
= iS  f r a c t i o n ° t e d  under 4-10 mm a b s o l u t e  ressur 75 a diese! ~%= but  not-Cu catalYSts prepared  f r o m  amalgams,~sliowed 32 ° : • P " e a t  , , :  . ~ . . . : .- i~.~,~m,: . : :~  . . manufacture,, a u d  uses of Merso l -and  both the ox ides  and the  amalgams~ Ni, Co, a n d  Fe ,  

: xm~u is 70-80%:: ~ 0' into Ct-C,, C~-Cn~,, C~,. a n d : h i g h e r  :and residue, eh'emicals in  t h e  fo rm 0f 0xygenated compounds ~ l ! ~  ~.,. chloHuated paraff ins lnblers°lthe C~c:sis arange, mademiXture of bySUlf°'e : " t h e  oxides The~ads0rption 6 f H  o n  N i  was  : s tudied  : I ~ n o ~ ;  D . H ;  ,..gee abs. 202. :  , :  oil w~th a 90-100 diesel  index ! and various, I ! : ~  ~ l~os~po n a ~ e ~ v e n  . . . . .  t h  ' hydr~o~,enatin~, act ivi ty as  h igh  as  those  prepared  f rom 
• Us ing  na tu ra l  gas; 440 lb. or 10450 eu. ft .  is needed ' ~  : : a '  " • ' 

: : ::, TI~AnA; T .  ~ 'ec  abs. 1120 .  . . . . .  ~ m a k e  I bbl. of gasoline, a b o u t  8% less than b y  ~ ? ~  : ,,talon O f .SO% and  C1. r e . t h e  presence o £  u l t r a  ylolet  • - 
" 15~5. Izen~s~n,An andE- . ; - - -  ~ : : ' .~uroPean methods. Conversion nf a n  .=.u~h~ ~,t-  ~ , ~ . ~  i ~sar on a nYar0genateu ~lscner-'±'ropsca ~ o g a s ~  dis- : Over: the  temperature  range  --80°-1507. 
~ ": anal  Dev~opments.  :~r~ol~.~lwT,~2t~z~!sTvao~_;-,~ feth" u r a l  "gas would produce ~11 bill ion b'bi.- 'of 'a;a:ol~e, ~ ; ' ~ i ' :  : tiUate (Mepas in) .  The reaction is  kn0wn as  t he  Reed i560. I ~ s ~ T ~ r z  o~ GAs T~CH~O~O~X. ~ " t s c h e r - T r o p s c h  

. . . . . . . .  , ,o .  ~nough, t ° l a s  t 18 yr. a t  the 1940 ra te  o f  6onsumptiom'~:~.:~:~:~ reaction, H o s t a p e n  is :a m i x t u r e - o f ' ~ l k y l  Sulfonic : Process. A n  Annotated Bibl iography.  : ,:Rept. f o r  
: " : F u l l  significance of the synthesis  o f ' M e 0 H  and  !°tanreapable'ofmaking300~000bbl per :day Amer- :~,~:/-i~i: aCids pr0du'ced direct ly by the sulfo-oxidation of Mepa~ : Technical  see. Pos twar  P l a n n i n g  Cooperat ing Com., - 

: petroleumiike compounds from CO and ~ has  no t  been l ean  design, would cost 660 mi l l ion :  dollars as co m~ : ~ : ! : - ~  " sin, the reac t ion  being promoted e i the r  by u l t r av io l e t  October 1945, 82 pp ,  423 refs.,  49 tables and  I 6  figs. • 
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~06 BIBLIOGRAPHY OF FISClKER-TROPSCT~I SYIWT~:IESIS A/qD RELATED PROCESSES ::! 

Com;ilalionofererypublishedtlr~eofFi~¢r.Trop~ro,ncala~ ~t--Contlnued ! 

Yield ofprl- 

Composition Ratio of constituents, wt. tern- liquid a~d, :Remarks 
basis pcrature~ solid hydro- 

o F. carbons saL 
per l,flO0 ft.~ 

Fe- Cu-~  C O$-MgOrkgalhr . . . . . . .  . . . . . . . . . . . . . . . . . . . .  100:25:2:2:125 495] .61 i • 
DO . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~._'...." . . . . . . . . . . . . . . . . .  100:35:2:2:125 48.2 .31 

Fe- Cu-K,C Or-.Mn 0 z-k ~uhr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I00:25:2:2:125 495 .61 
DO ......................... : ................. 100:25:2:2:125 482 .54 

Fe-Cu-i%fn-KOH-kguhr ................... ;.-[..'...'..'.'~[ 100:25:2:2:125 ........... 59 
F~Cn-ThO~CO~-kguhr.: ....=.........~.... ~ ........ ~00:25:5:2:125 495 ~47 

Do ........................ ~ ............... : .......... ~00:25:2:2:]25 482 .45 ] : 
'e-Ou-U~ O~-K:C O~-kguhr .............................. 100:25:5:2:125 495 .54 
'e-Cu-Zn-K~CO~-kguhr ................................. 100:25:5:2:125 495 .17 
'e-Ou-A]t O~-~n-~ O lq-kgllhr .......................... I00:~5:3:2:120 (sic) 482 .~5 
'e-Cu-Mm-l~l-Th O-k guhr .............................. 100:25:15:]0:125 (SIC) 495 ~14 
Fe-C u-NI-Th-Oe-asbest os. . . . . .  = . . . . . . . .  . . . . . . . . . . . . . .  100:25:6.25:0.74:0.10 :- 509 .55 
Fe-Ou-NI-ThOr-U~Orkguhr_ .....~..... . . .:..~.._:...=. 100:25:5:5:5:125 495 .16 

* Lb. per I,S00 cu. R. : : 
, -  

i I . 1566. . Fiseher-Tropseh Process; an Annota ted  n ing  Cooperating Com., October 1945, p. 29. 
Bib l iography:  Rept. for  Tech .  Set,, P o s t w a r  P l a n -  

Compilalio~ of  every 9ublished f y ~  of  ~i$c~er-T~ap~ch alloy ¢alaly~l 

• .... .... : . . :': eaet oo" : : ii i CompoSition , . Ratm of eonstuu- ~ liquid and soli~ • . tempera. R c m a r ~ '  
, " : gal. per 1,000 

ent% weight bas~s ture °F hydrocarbons; 

I 
| 

Co-Si ........................ : ............... :: ..... i....:.: ......... ? ' 428 I ;75 • 

Do ........ ~ ............. ............... ~. ........................ 100:100 401 ~47 

- ]90 . . . . . . . . . . .  =.~.... . . . . . . .  =" ' - ' r  . . . . . . . .  -'=~r . . . . . . . . . . . . . . . . . .  1 0 0 : 1 0 0  ~ 4 4 6  : , 55 
~i-A] . . . . . . . . . . . . . .  ~ . . . . . . . .  ...==.., . . . . . . .  = . . . . . . . . . . . . . . . . . . . .  ? " " : " 348 1.15 

Do::.. . . . . . .  ~..:: .: . . : . .  . . . . .  : : . . : .  . . . . . . . . . . . . . . . . .  ..:...:..".'.".: :Ioo:]oo 383 ; .52 

b~i~Si . . . . . . . . .  : . . . . .  j_ . . . . . . . . . . . . . . . . . . .  :..:..L..: . . . . . . . . . .  :.-.::.. ' . 100:100 : 401 ; 4 7  
Ni-Co-Si . . . . . . . . . . . . . . . .  = . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  100:100:200 353 .90 

" , . - ' . . . , . . . , - . . ' - . ' , . . . . , .  .................. . . . . . . . .  . . . . . . . .  ...~ ]oo:]~o:~oo zo~ .~-. 7~ ~2~"; 
Do........_.~;_=.._.. ....... :i- " "  100:100:200 388 .66 o~:~ 

,~i-Fe-A]... . . . . .  L... . . . . . . .  . .:_..: .'.'.'.'.'.'.'[[.~:[.'.'.'[.'.'.'.'[[[[.'.'.'.'.':[[[[ 100:100:200 446 .32 .*~ 
~ i-Mn-Si...:..::._.__: . . . . . . .  :..:. . . . . . . . . . . .  :.: . . . . . . .  :_: . . . . . . . .  . . . .  100:20:100 410 "ii 

: : ~i'-Co=lWnl-~i....= . . . . . . . . . . . .  ~a... . . . . . . . . . . . . .  . , . . . , ._._,, ._.. , ._. ,  100:100:-'20:200 419 ~80 

1597. ~ - ~ .  : ;Util izadon 0f'  0ff~Peak GaS ::capacity: 1869:." . [PYrogenetic c d m a e t  React ions Of O r -  * 
": Rept.  for  Tech. Set:, Pos twar  P l a n n i n g  C09perati~g: ganic  CompoUndS,:. IV.: ":A New Meth0d of PreParing 

Com., August  1945, pp. 3"5-47. : Olea_fins.] Bet:  deut. chem. Gesell., vol.  86; 1903, pp. ~ "  
D1 c ses s zi a r  990 -003  flour Chem Soc 1903 I 593 :~.~ :' : : i "s us  th e p0s ibilities o f  utili "ng Sl~ e wa te r :  : - ~ • • - ,  , , P. .: : 

: :. gas  equipment  for  producing svnthes s gas  fo r  making:-  : 1570. ~ [Py rogene t i cCon tac t  ReactiOns of Or- ~ : ~ ~  
: : synthet ic  2~Ie0H or synthetic gas01ine b y  the  l%scher,::~ . g a n i c  Compounds. V. : Contac t  ::Isomerism:] Ber. ~ 

: Tropsch process.  The  conclusion is t ha t  the  Utilization . d e u t .  Chem. Gesell. v01. 36, 1fl03, l ip  2003-2013; flour. : ~, , 
of  s p a r e  water -gas  Capacity dur ing off-peak p e r i o d s  Chem. Soc., 1903, I , p .  594. : ~ : 
fo r . t he  . . . . . . .  above purpese is not  economically:feasible I t .  157L: iPATZEF~, V. N., a n d  H u ~ x ,  ~ r .  [Pyrogenet ie .~i  ~ 

.- . . : i s  proposed however ,  t ha t  the feasibili ty of  :producing i.  Contact  React ions of  Organic Compounds.  VI.  Con- ~ 
: l a m p  black or  ' e a rboh :b l ack  be  investigated,:  a s  this  : :7 : ,  ' t ac t  I s o m e r i s m  ] Bet.  deut. Chem.  Gesell ; vol, 3 6 ; ~  

• -: : proposi t i0n ' is  economieal lypessible  . . : .  " : : :1903, pp/ 2014-2016;:;Y0ur. c h e m .  S o c , 1 9 0 3  I ,  p,~r¢~ 
• 1568."IPA~IEFF, V. N. [Pyrogenic Contac t lReac t ions  595: • . . . . . .  " . . . . . . .  } ~  

...... -:i ' : ~of Organic: Compounds . :  I ,  I I ,  I I L ]  Ber.  deut. ehem 1572. I P . ~ T ~ ,  V N., a n d  I~OXT0W~SO~, W .  [ P Y r ~ _ - ~  
: : : Gesell., vo~. 34, 1901, pp. 596-600 3579-3589; voi. 35, ge~et ic^G0ntact  Reactions o f  0rganie . .  Compounds~'~i~., ~ 

• 1902, I~P 1047-1057, 1057-1064" flour. Chem S0c ~-~ . . . .  v ~ .  ~ o n t a c t  3Iethmerism.]  B e r .  deut. '  c h e m . ' ~  
: 1901 I ,  p o48" 190 o I "~ 4" 190 ~ II ~ ~ " " ~esell  vol, 36 1903 pp 2016-2019" ~ ° ~ . .  : ' "7" -' - '  ' ~-" ' . . . . . . . . .  1903, I ,  p. 598. , , flour. Chem. Soc- , r '~ .~ .  

i • :MeOH is decomposed by hea t  into t r ioxymethylene, :  " I,~73. IPATmZF, V . N .  [CatalYtic Rcac t ions  :at  High if" 
furthera decomposition faci l i ta ted by Z n ,  bu t  F e .  c a u s e s  a i' T e m p e r a t u r e s  and Pressu res .  : "VIII ,  IX.] : flour- ~ , ~ :  

::( d~c0mposit ion into :H.- and CO i n  presence RuSsian Phys.-Chem: Sot. ,  vol. 36, 1904~, pp .  786-313,::~ ~" 
• i ~/i:': 'i of  graphi te  : M e 0 H  yields considerable quant i t ies  of 813-835; Ber .  deut. chem. Gesell.; v o l .  37,:1904, pP; ! ~  

CH~. When '  M e 0 H  is pessed through a Xed-hot Fe  : 2901-3005 ; flour Chem. Soe., voL 2, 1904, pp~. 6 4 4 - 4 ~ 4 5 . . . ~  
tube, considerable quant i t ies  of  H C H 0  a r e  produced Inves t iga t ion  of  the  decomposit ion o f  alcebols a t . ~ ! ~  # : 

together  with c o m b u s t i b l e  gases  and  abou t  3% o f  C. ', h igh .  t empera tu res  and  i p r e s s u r e s  in presence  Fej4: 
~ h e  oxides of  Zn, F e  and  Cr a re  c~assifled a s  de.hydro- ca t a lys t  leads  t o  the  conclusion t h a t  ine /ease  of  pras-'i~ ! | genat ion  catalysts.  = su re  d imin ishes  the  decomposabil i ty o f  alcohols, and 

c ¸ 
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~ ]  ~ ' m e a t  o f  h igh-pressu re  a n d  h igh  t empe ra tu r e  methods .  

although the  course of  the  r e a c t i o n  is the  same teS.. The  reduct ion o f  CO by  H= a t  a tmospher ic  pressure  w i t h  under o rd inary  pressure,  ye t  the  products of  the  
action, especia l ly  the  gases formed,  differ in composi- ca ta lys ts  p roduces  l iquid and solid homologs of CH~. 
tion f rom those  obtained under  a tmospher ic  pressure.  The  f o r m a t i o n  of  m e t a l  carbides  appears  to be an  
The decomposition of  pr imary ,  secondary, and  t e r t i a r y  in te rmedia te  s t age  o f  t h e  react ions involved. A gaso-  
alcohols differs a s  regards  both the  products  fo rmed  line pr0dueed s imi laxly  f rom w a t e r  gas was  shown to  
and the .veleci ty  which may  be taken as  approximate ly  be highly u n s a t u r a t e d ,  and seve ra l  ~ compounds w e r e  
proportional to the  r a t e  of increase  of  pressure.  In-  isolated. 
vestigati0n of  t he  decomposition in presence of  a lumina  1 5 7 7 .  ~ .  Mixed  Catalysts .  Nat .  Petrol .  News ,  
as ca ta lys t  of  alcohols in closed vessels u n d e r  high vol. 32, :No. 32, 1940, pp. R-280-282;  Petrol.  Refiner ,  

~'~~1 pressureSalcohols and  a t  definite t empera tu res  shows  t h a t  the  voL 19, ;1940' pp; 250-255 ; Science, vol. 91, 1940, pp.  
iiil undergo decomposition into olefins and  H : 0  605-608 Chem. Abs,  vol. 34,1940, p. 6512. 

just as  is the  case  under  ord inary  pressure.  The  tern- According to a t h e o r y  fo rmula ted  by Ipatieff ,  in- 
• : 2 :  peratures a t  which  the ca ta ly t i c  decompositions occur creased ac t iv i ty  is  n o t  explained sat isfactori ly  a s  a 

are, however,  h igher  than  under  a tmospher ic  pressure,  purely  phys ica l  effect  of  the promoters  resul t ing  in  
'~-~ But i t  is found tha t  a t  t empera tures  lower  t han  those a r res ted  recrys ta l l i za t ion  and preservat ion  of the  sur -  

- at which tile olefins a re  formed f rom p r imary  alcohols, face. E x p e r i m e n t s  w i th  promoted ca ta lys t s  l e d  th i s  
Yield of gaseous. .i~!~ 1 tool. of H-.O is given up by 2 tool of alcohol, an  e ther  author  to conclude t h a t  a new  source  of energy con- 

: being formed.  This  reaction is reversible,  the  e ther  ' t r ibutes to ca ta lys is .  H e  assumes  tha t  contac t  of  t he  
• again y i e l d i n g : t h e  alcohol under  the inf luence o f  " meta l l i c  p romote r  w i th  the basic  cata lys t  p roduces  

alumina, A t  higher  t e m p e r a t u r e s  :the e ther  u n d e r - e l e c t r i c  energy.  Ipa t i e f f  bel ieves t h a t  t h e  meta l l i c  
goes fu r the r  decomposition into olefins and H.-0. A t  " oxide Promoters  pa~tieipate  in the  reae t imt  accord ing  
still h igher  t empera tu res  the olefins and also the  alde- to their  chemica l  na tu re ,  tiros assis t ing the ca t a ly s t  in 
hyde formed by the hydrat ion of the ether  are  decom- 
posed, y i e l d i n g  gaseous products  par t ia l ly  s imilar  to instance, t ha t  ThO= in a Co-ThO=-kiesel~fllr c a t a ly s t  
those formed dur ing  catalysis by Fe .  , ac t s  no t  only  b y  i t s  s tabil izing influence on the  specific 
1574; - - .  : [Catalyt ic  Synthesis of .~fethane.] s t ruc ture  of  the  c a t a l y s t  but  ac tua l ly  takes  p a r t  in t h e :  

flour, p r ak t .  Chem.,  vol. 87, 1913, pp. 479-497 : Jour:  _ react ion as  a d e h y d r a t i n g  agent .  An ac t iva t ing  a g e n t  
Russ ian  Phys.-Chem. Soc. v01. 4~; 19~3, pp. 433-442; may  thUS opera te  by  physical,  chemical or  physicor.  
Chem. Zen t r a lb ,  1913, I I ,  p. 234; Chelm :Abs., vo l .  Chemical means .  ~ 

ili :// 
utilizing the  r eac t i on  energy. Th i s  would mean ,  f o r  

.~ 7,  1913, p :3126.  : " : • . - - .  ~ e c a b s .  3091a.  : ~ : .  
i t  has  been assumed that  the catalyt ic  svnfl)esis o f  1578. IPATIEFF, V .  ~ . ,  A.'~D DOL00V, B . N .  [S tudy  of  : 

CH~ from C a n d H :  ill presence of reduced Ni is facili- Cata lys ts  f o r  t h e  Synthesis of  Methanol.]  ~ o n r . .  
toted by they formation o£ hydrides  o f - t i m  metal .  ~ Chem. Ind.  ( U .  S- S. 1t=), vol. S ,1931,  pp~ 825-$29 ; i_ 

. . : . :~ Ipatieff ascribes catalysis to the presence of luetallic Chem. Abs., vol. 26~ 1932.. p: 80. . 
~ ox.ldes, which may serve both as oxidizing and reducing ' Decompositi0n I of 51eOH over various catalysts was 

: i =: ~ i ~ | agents. In  this  ease the  scheme is  as  follows : Actor - Studied as a guide  t0"the discovery Of the  ca ta lys t  m o s t  : 
In~eSse in A1 or.temperature ~ | H-Ni0  Catalyzer;  Ae t0r :H-C acceptor. T h e  N i0  0Xi- decreased yield.. . . . . .  ' act ive for  the  M e O H  synthesis.  Zn-Cr  ca ta lys t s  a re  

~ | . . '  dizes the  C t 0  CO:, a n d  t h e  la t te r  is reduced by the: :7~. | H.~ accord ing  to the r eve r s ib l e  react ion:  CO.-+4H=.-~- : best though Zn: a n d  ZnO a l so  m a y  be used. A s b e s t o s  f o r m s  a be t te r  suppor t  than  pumice. For  b e s t  resul ts :  
Yield Varied with diameter of :~- i (~i i CH~+2H=0. A s  the  H~.O iirefiuced is decomposed by the  t he  Zn-Cr  n i t r a t e s  a r e  precipi ta ted f r o m  dilute S01u- 

reaction tube. ' metal wi th . regenera t ion  of metal l ic  oxide, t l)e process tion by  di lute  a lka l ine  carbonates ,  which  produce  a ~: 
: : :  : iscontinuous, asma]lam0untofthelatterbeingenough more  act ive  c a t a l y s t  t h a n t h e  hydroxides on t he  as- . 

f o r  s3mthesizing a considerable: a m m m t  Of \¢H~, T h e  bestes a t  00°-80% T h e  density of  t h e  ca ta lys t :ou  the  
• correctness of- this  View-is supported by t h e  fac t  t h a t  support  should be high.  T im  ca ta lys t  i s  then  reduced . .. 

a t  least  a smal l  amount  of H=O is necessery~in tbis,  a s  by lC[-. o r  I~IeOH vapo r s . :  Zu :catalYsts a re  less easily:  
[ . .  in many other  reactions and ~hat  the  react ion repre£ poisoned by P H ,  t h a n : t h o s e  o f  Cu. Ni t ra tes '  of  Ce" ': : 
t seated bY the  above equation" is revers ib le .  This  is  : Th, and UO= se rve  a s  ac t iva tors  ~n Small amounts ,  b u t  
~-': ".proved b y  numerous  experiments  m a d e - a ~  different ,  in l a rger  quan t i t i es  they . r educe  the  catalyt ic  a c t i v i t y .  

t e m p e r a t u r e s  a n d p r e s s u r e s ,  and wt th  different  c o n : -  o n  standing,  t h e  ac t iv i ty  of a l l  the  catalysts  decreases~ 
;i~: centrates of  t he  gases .  The Tesults  Of these experi-  " IPATIE~F: V ~ ' i~D H u H ~  ~ .  [Pvrogenetici:  : 
:.:: meats are summarized as follows: The reduction of " Contact Reactions of Organic Colnpounds: t "WL Con- 

~.C0z by H=-does not go to completion, whether the tact Isomerism.] See abs. 157L- . :: 
! . • . .. , : • . • 

ecrease with • an increase in the original concentrate ~rrv ~ +~-~ Me~--maricm i ~e~ ,b~ 1572 -':' 
e COi; both  N]O a n d  reduced .Ni eatalyzo the  - . . . . . .  t i  

C u d  is considerably less effective ;duetion, w h i l e  1579. IPATIEFF, :V'. N., A~n ~[01~n0E/ G. S.  Synthes is  of  : 
[th ~ theore t ica l :am0unts lo f  t h e 2  gases - the  r e a c t i n n  "Methanol  F r o m  CO.- and H= Over  Copper-Alumina 

~Ofredueti0n tends  to reach a cer ta tu  l i m i t  S e v e r a l  . c a t a l y s t s . . ! ~ I e c h a n i s m . o f  R e a c t i o n .  flour. A m .  :i 
itabies i l lus t ra te  fl~e results. - . $ ~ Chem S o t . ,  v01. 6*/, 1945, pp. 2168-2171; Chem. Abs4 ,. ~ 

voL 40,1946, ix 1140. i "" ' "  " " ~1~75. . [Displacement O f  Metals and  T h e i r  _ .. . . . . . . . . . . . .  - ~ . . ^  
'~ uxldes bY ]~vdro~en "~nd~r Pressnr~ n~ High Tem~ ~.vnmesm or meuel xrom ~u~ anu'xi~ over ua-~.i~u, - 
~:. Peratures ] Chim.:et tad. Spec. No April 19o9 pp catalysts was mvest~getefi over a-catalyst tempe ature 
]~:' 411-414 ;, Chem. Abs. v01.' do 1928 "p ~ 4o87 ~" ' .. ; 7range of 282°r-497 ° and' a pressure range of 117-410 : 

~ 0  and Cn  ~eaetod ~'~ ~ o  w o ~ n ~  , ~ a  a . . . . . . .  a g i v i n g  conversions" of  94% a t  410 a im.  and  c a t a l y s t  
:~_ . _ ~ y . = ~ . ~ . . < ~ , w  . . . . . . .  ~ w ~  t e m p e r a t u r e  of  285 °. S i m i l a r  exper iments  w i t h  CO 
.:Lv gwe "~tt~ and  Cu:. . . . .  : ' ' . . . .  and  H ,  gave  ConverSions o f  39--43?'o, wi th  as  m u c h  as  

;=~.'!578. . Hydrogenat ion '  Developments  in R u s -  "15 and 4 1 %  of  t he  CO charge  r eac t ing  to g i v e  CH,  a n d  . 
~:~" ~,'-sla. Na t  P e ~ o l  News voi' 23, No. 25, 1931, :pp. .dimethyl e ther ,  ~espectively. ~Fnen C0~ was  added  ~o 
~J~:. = 1-64; Chem.  Abs., voL 26,1932, p. 1424. .the CO (tool. r a t i o  CO: C0~=3.1 :1 .0)  the  M e 0 H  con- 
~ ' ~  Decompesit ion and Synthesis invest igat ions o f  or- .version was  r a i s ed  to. 64%, a n d  the  f o r m a t i o n  o f .  
i~ ~: gould compounds were m a d e  possible wi th  the  develdp-'  ~dimethyl e t h e r  w a s  -reduced t o  abou t  1 % .  Resu l t s  
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obtained wi th  aqueous CH..O solutions ind ica te  t h a t  
the  fo rma t ion  of M e 0 H  f r o m  CO_. and H :  u n d e r  pres-  
~ r e m a y  proceed a l eng  2 paths .  Af t e r  reduct ion  of  
• e cO~ te  the CH:0  s tage,  p a r t  of  the  M e O H  is f o r m e d  
by direct  hydrogenat ion o f  the  CH-*O and  p a r t  by the  
Cannizzaro  reaction. 
1579a. IPATI'EFF, V. N., A-~D SCHMERLL~'O, L. Alky la :  

t ion of Isoparaffins.  Advances  in Cata lys i s  Aca- 
demic Press ,  inc  N e w  York 1948 vol I pp  '~7-64" -, , , . , . -  . 

Cr i t i c a l  discussion of  ca ta ly t ic  a lkyla t ion 0f  ise-  
paraff ins wi th  special emphas i s  on ca ta lys is  and  reac-  
t ion mechanism.  43 refs .  listed• 
1579b. IPATIEFF, V. IN.. ~IoxnoE. G. S., Zh'D FISC~IEU, 
L. E. Low-Temperature Hydrogen Production. 

Ind. Eng. Chem, vol. 42, 1950, pp 92-94; Chem. Abs., 
vol. 44,  1950, p. 3,221. 

- Expe r imen t s  were  conducted on the  d i rec t  cata' lytic 
conversion of CH, and  H.-O to H.. and  CO.. a t  about  

SYNT]KESIS AI~D REI~TED PROCESSES 

dens i ty  by  ex t rapo la t ing  the  density-concentration 
"curves of  annealed C s tee l s  and  cast  irons to  t h e  Con- 
een t ra t ion  o f  cementiteo go t - f e rged  and  annealed 
s amp le s  were  used to e l imina t e  minute  in termTsta l l ine  
c r a c k s  and  g a s  enclosures.  The+density me a su r e men t s  
a r e  m a d e  wi th  an  accu racy  of  --0.0003 gin. by  an  a!~ 
p n c a t m n  of  Arch imedes '  principle• The  d e n s i t y  of 
cemen t i t e  i s  7.662, in  s a t i s f a c t o r y  a g r e e m e n t  With 
7.68 ~ound by W e s t g r e n  a n d  Phragmen  by m e a n s  of 
X - r a y  analysis .  A table  show ing  the l f i fuence of  com- 
m o n  impuri t ies ,  o ther  t h a n  C, upon the dens i ty  o£ Fe 
i s  given• 

ISH~K.~W~, H. See  abs.  1802, 1803. . 
IS~IKAW~, S. ~cv abs.  1867. 
I ro .  S .  ~cc abs. 1918, 1919 1920~ 1921 1922~ 1923, 

1924, 1925, 1926, ' , • 

1.583. Im,.~, 2?, S y n t h e t i c  MotOr Fuels. Wiscons in  
]~ng., vol. 49 ~ ' o ' 3  1 9 4 4  pp 9 o9 

• 500°-800 ° and at  a tm  and  a t  250 p, s. i .  pressure .  Rev iew.  [ 
S p a c e  velocities of OH, o f  about  120 per  hr .  and  mole IYA.WxiKov, p.b.', gee  abs.  1107.. i 
r a t i o s  of H.~0 : CH, of  about  5 a t  a im.  p r e s s u r e  and  i 5 2 4 .  Ir,~h'xi~0V, p .  y . ;  ~nosT,  .4.:. V., AND S~APInO. 
32 a t  high pressure  were  used. The m o s t  effective M. £ [Effect of i g n i t i o n  Temperature  on tbe ca ta lys t s  were  N i 0  or  NAG and CuO on k i e s e l ~ h r  
a n d  the  opt imum concentra t ions  about  7c~ C u e .  70% ~ Ca ta ly t i c  Ac t iv i ty  o f  Zinc Oxide.] Compt. rend.  

• acad.  sea U R. S. S., 1933, pp. 124-126; Chem. Abs., i%'i0, and 2 3 ~  kiese]guhr.  T h i s  gave  5"3-92% conver- vol. 28; 1934, p. 1596. 

: :  s ion Of  OH,. I n c r e a s e  of t emi ]e ra tu re  inc reased  H :  A c t i v i t y  o~ Zn0  as ca t a lys t  f o r  the decomposition o f  j : : y ield and format ion  of  C 0 .  Inc rease  of p r e s s u r e  de- 

: M e O H  yapor  decreased: sha r p ly  with r i s e  in  if'nAtion creased CO format ion  a n d  H.- yield, but  the  l a t t e r  e f -  t e m p e r a t u r e  of t he  h y d r a t e  f r o m  which the  ZnO was  
f e e t  was  nullified by inc reas ing  the  H~-O: CH, mole ~ermed.  The  h e x a g o n a l  l a t t i ce  r ema ined  unchanged  ra t io .  

: 1580. I~n.~x~: T : . . ~ x n L ~ - o ~ s , L . E .  Inf luence of  I n e r t  : -between 110o_1,300 ° and h a d  the  following p a r a m e t e r s  : ::- 
: . : GaSeeS .onl~tl~, Photodecolnposition of Gaseous  Ace- : :'a,_-----3'243--+.0;002 -~. U. ;  c / a=1 .602±0 .002  The  "size o f :  I 

. . . . .  r. ~ . c m .  ~oc.,-~ovember, :19~4, pp:  533-590 ; ~ae crys tau~tes  r ema ined  uncha 
. . . . . . .  i nc rease  began a t  7 7 0 -  ~ raged-100°-500°.; a ! rapid  : : : |  

: --- - Chem. Abs~,'voL 39, 1945, p. 3735. .-. ,  ,,uu crysm~ sine snowed that  th use . • in  a c t i v ~  ~'---, ' - -  - : [  7 .~ eompanson  of the  Changes " : 
e dec re  • i s tudy  was  made  on the  influence of C0 .  and  ~% in -~*~ . . . . . . . . .  

: . . . . .  atfioanb~ a tmospher ic  p r e s s u r e  on -the photodec0mpo" f l / a n ~ l ~ e ~ e g :  n sooner:  and  proceeded m o r e  r ap id ly  
- ' ~ gaseons acetone a t  room t empera tu re  in  l ight  ~ u== ~ m surxae  e caused by s inter in 

: . ~ ' o f  w a v e  lengtl i  2,400-3,100 A The  yield o f : C O  w -~ .: '1588. 'IYAy,-oss N r~*~-" '~  ~: : ~ /  ' g "  - 
. . . . .  increased  no detectable amonnt.~ ~e ~-'~ ~ , ~  . . . .  - Glveoro~ ~ ~..'~ t ~ t ~ r m c a n o n  Or F a t t y  Acids  %Vith : 

. ' . . - - - - -  -y•u l -C~.e .  were  : :  . . . . . .  ~ ~ , u .  ma~.  g r a s s e s  in -- . . 
. ~{ormed, and the  r.auo C~H~: CO approached uni ty .  The  : :  seHle, yol. 29, Nos:  i - o  13-19 19 ~st: colomal_ ~.Iar- 

xe~u,~s a re  a t t r lou ted  to in  " • "- v o l  ". • . - ,  , ~ ,  wmm. er  ma .  • .. creased d~ssocmtmn of • ~3, ~No. 1, 194~ p 41" Che ' 
- , - a c e t y l r a d t e a l s  on collision in to  CO and me thy l  a n d / o r  . 53, 1No 3 1946 p 270" , m.  an d Met. Eng.~ vol. 

. : : . ~o  m n u e r m g  diffusio~ o f  acetyl  t o  the  wal l s  ~where W ^~-  ~A'- '.- ' : ~ i :: 
. . . . .  i t  associates  to give biacetyl  : " . . . .  w i ~ , ~ _ ~  ° n e ° n  tae  r a t e  Of esterif ication of f a t t y  acids 

i ~ 8 1 :  IR x - • - , ~  s , .~ero~ suoweu w h a t  uant i t ie  " :: 
: . . o, xxn  COAL T a A ~ S  REVZEW. Hydroca rbons  .glYcerol should be used, as  q e l l  as:~S°f:s~t~ly.~tl.aa~lde " 

1587. IvA.~o~3 K . N .  [Proper t ies  nnd S t r u c t u r e  of t he  
Copper-Methanol Cata lys ts . ]  Aeta  P h y s i e o c h i m ,  • 
U. R.  S. S., vol. :1, 1934, pp. 493-502; Chem.  Abs., voL 
29, 1935, p. 6711. • 

Addit ion of  ZnO increases  somewhat ,  and  of Cr-.O, 
very  s t rongly,  t he  ac t iv i ty  of t h e  (~talyst•  Very  a c t i v e  
catalysts ,  5 t imes  as  ac t ive  as  any p rev ious ly  r e p o r t e d ,  
were  prepared,  f o r  e x a m p l e :  Cu, $2;  ZnO,  16;  C r 0 , ,  2 ;  
and  Cu, 60;  ZnO, 35.6; Cr:O,, 4.4. H i g h  Z n 0  (more  
than  30%)  a n d  10w Cr:O, [ less  than  2 % )  l ead  to rap id  
ag ing  of  the  cata lys t .  Reduction of  t he  dr ied  m i x e d  
precipi ta te  t akes  place in a H.. s t r e a m  a t  200~-220 °. 
X- ray  s tudies  iud ica te  t h a t  the  funct ion  of  Cr.-O, i s  
to p rese rve  a smal l  a m o u n t  of Cu0,  and  t h a t  the  r ea l  
act ive centers  a r e  the  Cu-CuO interfaces .  D u r i n g  use, 
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F e  ca t a ly s t s  shou ld  be heated for  2 h r .  a t  700 ~ be ~ 
f o r e  use  to g i v e  t h e m  the  g r e a t e s t  s t ab i l i ty .  Co 
c a t a l y s t s  a r e  v e r y  ac t ive  hut  a re  mechnn i ca l l y  weak.  
Add i t ion  of  MgO s t r eng thens  them b u t  l o w e r s  the i r  
ac t i v i t y .  S i d e r i t e  i s  a good catalyst ,  b u t  i t  loses i t s  
a c t i v i t y  on prolonged use.  The loss m a y  be  prevented  
by  a d d i t i o n  of 0 .7% by  wt.  e f  K~Cr=0~ to  s i de r i t e  t h a t  
h a s  been hea ted  f o r  6 hr .  a t  "500°-525 °. Such  a ca ta lys t  
g i v e s  94-96% convers ion .  •Addition o f  too m u c h  
K:Cr=O, w e a k e n s  the  ca ta lys t .  H.-S l o w e r s  i t s  act ivi ty.  
T t t anomagne t i t e ,  F e  chromite ,  and b a u x i t e  a r e  nnsat is -  
f a c t o r y  as  ca ta lys ts•  
1593. IyA~'0vszK~% L.  Na tu ra l  Gas ;  Poss ib i l i t i e s  of 

Exp lo i t a t ion  in  G r e a t  Br i ta in .  Pe t ro l eum,  v e t  5, 
1942, pp. 133-134; Chem. Abs., vol. 37, 1943, p. :1030.. 

ZnO wi th  Cu f o r m s  a-in'ass, wi th  an inc rease  in la t t ice  Poss ib i l i t y  o f  u s i n g  CH,  f rom n a t u r a l  g~as a s  s t a r t i n g  
cons tant  of  Cn and  a decreased cata lyt ic  ac t iv i ty •  " m a t e r i a l  and  p o s s i b l y  fue l  i n  the F i sche r -Tropsch  a n d  
1538. -. I X - R a y  Examina t ion  of  Copper M c t b y l  B e r g i u s  processes  f o r  t he  production 0£ m o t o r  fuel i n  

Alcohol Cata lys ts . ]  Mere. Inst .  Chem. Al l -Ukra in .  G r e a t  B r i t a i n  i s  br ief ly  discussed. R e p o r t s  of  u 1938 
Acad: Sci. vol. 1, 1934. pp. 49~3r~ ( in  Germnn,  pp. d r i l l i ng  c a m p a i g n  ind ica te  tha t  a g roup  o f  Scot t ish g a s  
56--57) ; Chem. Abs., vol. -°9, 1935, p. 7169. wel l s  could supply m o r e  than  :10,000,000 cu. :ft. p e r  day,  
Act iva t ion  of CO ~and H.~ molecules b.v Cu-Zn0-Cr.-O~ : wh i l e  by hor izonta l  d r i l l ing  and v a c u u m  ext rac t ion  

ca ta lys ts  (1) is  due  t0 ac t ive  Cu and  C u e  mo lecu l e s , ,  f r o m  coal  seams,  1,000 eu. f t .  [equiva len t  to 7 g a l e :  
the  dispersion of  which is  i n c r e a s e d  by  the  Zn0.  gaso l ine)  could be  ex t r ac ted  per  tea  of c o a l - - o r  a t o t a l  
Cr:0:  ac t s  as  a p romote r  fo rming  solid solut i0us wi th  of  :1.400 mil l ion gal .  of  gasol ine  per  yr.  b a s e d  On a pro= 
CO. Inac t iva t ion  Of (1) i s  due to d i m i n u t i o n  in t h e  duct ion  of'200,000,000 ton p e r  yr .  
dispersion of Cu, t o  reduct ion  of ac th 'e  CnO, and t0  1894. . [Syn the t i c  Wa~es---Attemp~ed Classi- 
increase  in  the  p a r a n i e t s r s  of  the Cu la t t i ce  consequent f lca t ion and  D e f n i t i 0 n  ] Ch im. : e t  ind..  ~ol. 63,:1950, 
on conversion in to  ~ -brass .  ; . . . .  • P P .  °.239-245; Chem.  Age,  vol. 62, i950,  ~. 610. 

• 8ca  ~bs. 893, 2710, 2711, 271212713, 2716, W a x e s  m a y  bee lass t f l ed  as  (n)  n a t u r a l - a n i m a l ,  vege- 
2717..  : t a b l e ; m i n e r a l ,  (b)  ref ined (na tu r a l ) ,  ( e )  chemical ly  

: 1999. I y ,~ ov ,  K IN,  i .xn K0zr.ov/L.  L [Cor ros ion .o f  ' modified,  (d) syn the t ic ,  [ e )  compound.  T h e  t e r m  
r : Al loYStee l  s Unde r  t h e  Conditious of Methanol  SYn-  : ~: "s .wnthet ic"-should .be res t r ic ted  t o  w a x e s  - that  differ  

thesis .]  Khi in .  Mashinostr0enie ,  yol. 5, N0. 61 1936 essen t ia l ly  f r o m  the  r a w  mater ia ls  Used a n d  r e su l t  
pp. 36-89;  ChAin. et ind., V01. 38, 1939, p. 923;  Chem: f r o m  chemica l  p rocesses ,  whicI~ a re  of ten  ebmpliented:  

: A b s ,  vol. 32, i938,  p. 2496. " - - F r o m  the  St r ic t ly  scientif ic  point  of  ylew, t h e y  a re  to be  , 
= : " Corrosion of  steel  d u r i n g  the syn thes i s  o f  M e 0 H :  r e g a r d e d  as  p roduc t s  o f  impor tan t  Chemical  c h a n g e s :  

a n d p a r t l a l s v n t h e m s  T h e r e a r e  v resul ts  m a i n l y  ~h t h e  production o f ' F e  carbonyl.  The  H " " ~" • 3 s. n t he t i c  p r o c e s s e s :  
metals: a l leyed wi th  ,the S t ee l  c~n r e d u c e  co r ros ion  " yd r0gena t ion  of  CO (F i scher -Tropsch  w a x e s )  ; l o w -  
but not  suppress  i t  completelY. The  m o s t  r e s i s t a n t  t e m p e r a t n r e  hyd rogena t ion  Of C (T. T. ~ H .  W a X e s ) ;  a n d  
steels a r e  those w i t h  high Cr  content  (13 -15%)  • the i r  ethYlenie POlymerizat ion ( a lka thenes ,  po ly thenes ) .  
corrosion i s  p rac t ica l ly  ni l  up to 100 ° a n d  above 300 °, uonve r s ion  of  t h e s e  hydro.carbon w a x e s  in to  those  of  

: ' Cr-V steel, on t h e  o ther  hand;  is  unsui table:  To s a -  f a t t y  acids,  alcoholic or  ketonic waxes ,  o r  of  es ters  
. . . .  ~.~::i~ cure prac t ica l ly  absolute  resistance,  the  steel  should or  o t h e r  condensa t i0n  waxes,  leacls to a se r ies  of  

. :" ~ r ° m W a t e r - G a s -  Germany .  Vol;129,1934,  p•5~2. ~ m n P : ~ a t u ~ s : n  regard  to r a t e  of  reactfon and p repa ra ,  becove red  wi th  a pro tec t ive  l in ing  such  ~ s n  sur face :  p u r e l y  syn the t i c , :waxes  i f~the hydroxy la t ed  c0nsitu.  
. . . . . . . .  1saber ~xperlmental  ~ l an t  fo r  the  m a n  u fac tu l  e of . . . . .  c a t a l y t m  achon o~ ~ednPzrn~eeUCut~oniZt ~c]~ fa°u~ d ~ J e n  the ~:~1 layer  of  a h i g h = C r ,  Fe--Cr alloy. : .  ,. ents:  u s e d  a r e : t h e m s e l v e s :  s .vn~etic b u t  t h e  c 0 n c e p -  

• . i ' Synthe t ic  benzine f r o m  c o a l ,  w h i c h  " i s  be ing  erected sulfonic  ac id  i s  racficall" " P: _ .:~'v i590. I y . ~ ' o v ,  K.  N. KozLov L. I .  x~D SORER ~I A- " t m n  o f  t r u e  or  pure ly  synthet ic  has  only theo re t i ca l  in-  
[PrOpert ies  of Z i n ~ C h r o m ] u m  C a t a l y s t  :for t he  Syn:  te res t .  I t  ~s more  i m p o r t a n t  to inquire  i f  t h e  synthet ic . :  

: . . :  b y  the  Ruhrchemie  A - G ,  of  Oberh~aUsen-Holten W i l l  - . , P • y the  same A t  175 ° -  ° : : ~ the.~ls Of l~ethanoi  J o u r  Chem I n d  w a x e s  a r e  t rue  r ep l i cas  of  the COrrespondin~ na tu r a l  
: / ~probably be completed a t  t h e  end Of  th is  y e a r  " T h e  ' a n n  m presence o f  0 ~ o ~  ca ta lys t  * ~  - : -  !8~. J ~  : " " 

~ ~ : i ! ~ Y : ~ : ~ t ~ u e m ~ i i e h c ~ !  ~ i ~ n a b a l ~ : i ~ h t ~ u i ! ~ i ~ a ~ i  ! t  ~ ~  ~ 1  y01"~ 13 :[936 pp: ~06~J°08: Chem Abs(U0319336~:~' : substances~ : i n :  :some. c a s e s : t h i s  is so , : -as  "~vith t h e "  4 6 3 0  ' ' ' • : - ' : " .  ..... n y a r o c a r o o n  w a x e s  which'  a re  s imi l a r  t0  .paraffin " 
• ' . . . . .  • : : :  w a x ;  a n d  in some o the r  cases there  a r e  : a n a l o ~ e s b r  

: : ~ . :~ ~ : Presence  of Pb  a n d  (~u i n  the  ca ta lys t  l ower s  i ts  s imi l a r i t i e s ,  i n  s u c h  ins tances  the  s y n t h e t i c  TJroduet 
• . -  e collieries tu the R u h r  which  a re  ass0cia ted  w t t ~  : : aCt io f f i s  r ap id  and the  y ie id  i s  9e~o:~/  !~--~--%- - ~ _ ~ . :  product ivi ty  somewhat .  M o r e  than  1 %  o f  sulfide or  . may_ be  s u p e r i o r  o r  i n f e r io r : t o  i t s  n a t u r a L a n a i o g ;  bu t  . 

sul fa te  S lowers  t he  product iv i ty  and  i n c r e a s e s  t h e  • in a n y ' c a s e  offers  g r e a t e r  var ie ty  of p roper t i e s .  :The 
. " m e  I .  G. Fa rben indus t r i  e ' In  t he  develonment 0~ ~-~'~ i s  p a r t l y  carbonized a t  t he  en ~'^~!~/°,iuus~ne pr°nae~ : ~ | : ( : .  amoun[  0f es te rs  in :  the  : l~e0H. A b o v e ,  400", th is  d i f f e r e n c e  between t h e n a t u r a t . e s t e r  w a x e s  a n d  the :syn-  

• :hydrogenat ion,  a re  a w a i t i n g  the  r e s u l t ~ , ~  *u~ ~ ' ~ ' ~  es te r i f i ca t ion  and the  ~,~o~a ~ ~ , o  h r . :  ~ne  l'a~ e o r  . : ~ .  effect is  no t  so impor tan t .  T h e  presende of even 0:1% :, : the t ic  r es idues  i s . tha t  t h e  l a t t e r  con ta in  Var ious  glycols;..: 
' :erected a t  O ~ a u  by tb~ v a . . . . .  - ~ - _ - ~  v . . . . .  incre-~, ,  . . . . . . . . . . .  , ~ - ~  ~-  e~termeu za t ty  acios ~ ] ~  0f l~e i s  v e r y  ha rmfu l ,  though F e 0  does n o t s h o w s  t h i s  

" : m o d ~  ~ , 4 , ~  . . . . .  : . . . .  (~.•, w m c a  operates~ on the  ___~ ~ o ~  vu, j .  xap~my ~ 'nen  r.J~e quantif ies  of ~lvcerol . - [~] '  eflect~- - .etc., b u t  do not  Contain f a t t y  alcoh01s o£ h i g h  mo lecu la r  
~:  " . : ~ r ~ : T : -  - ~ . - ~  prycess ann  ~s c la imed to h a v e : a  m u c h  ~ v u  a r e  grea~er than  those  ind ica ted  in the theoret ical  . . . . . .  w e i g h t  in  appreciable  quant i f ies ,  some :  t h e r e f o r e ,  a r e . .  

. : . ~, ea~er output  than  t h a t  adopted  bY the  R u h r c h e m i e  ; . : zo rmma  f q r  tr~gl£cerides, bu t  then  there  is  ~ 1591. I v A ~ o v s r ~ ,  F .  P.,  ~.~:n BSAUnE,"G.  E . .  [Lo~ :  completely sapenif lable,  'while others  (pseudo-esters~)- 
: T h e  full-scala p l an t  t o : b e  e r e c t e d ' a t  Scholven w i ~  . . . .  p r e d o m i n a n c e  of d ig lycer ides .  " " • 

~,~::. f l ee t -  : . -  . 
theoret ical  ~ ;~  ~::~:', :i . . . .  

. . . . .  _t:.~-~'-;~: 591 IvAl~ovsr~J.~ F 
• • probably  b e  on *h~ ~ - -  . . . .  - . . . . .  ~ . .  p- to luenesulfonie  a c i d T ~ : '  ::~/, '  . .  pe.rature.CatalYsts f o r  the  Conversion of  Carbon a r e  Virtualh" unsannn~fi,h~a 

: : : w h e t h e r .  f o l i i . =~ - ~ '~  v ~ = ~ '  - ~  r e m a i n s  t o  be seen . ~ : - ? ~ f l  ~o oe more  a d v a n t a g e o n s  than.benezenesul:  ~'~:~!~!-'~: " ~ o n o x i a e . ]  " J0ur .  Chem. Ind.  ( U . S . S . R . ) ;  vol 15, . : ~. :  ~ ~ ": : r r - L  . . . .  ' ~ . : . .  : 
: . . . .  ~' ~ ~",'~s~nesuccesszuloutc0meofthei a - - ~ , ~ a c a u . .  . : . r ~ | ~ " : .  INo. 1 1 9 3 7  ~PP 14-19" C h e m  Abs v 0 1  o ~ • : - ~  . : ~ W ~ o r ~ , ~ r . : ' ~ a e n b s .  3193. 5 ~ .... : 

Lria~s, rue xlubr  collieries w i l l e o m e  to ~ . . . .  :18 . . . . .  - - ~ ::!'~ • - 31 ' " " ' . ., . 3- ,  193~, . . . ,  : . : . . .  : . : -  
m e a t  wi th  t h e  I "G e . . . . . . . . . . . . .  a ~enera.l agree-  : ~.g. Iv.~w0v, K. 1. ~zan Gusto,,  Y. I [Pror~r t ies  of ~ . ? : :  P. 00. . • - ~ I w ~ v m ~ ,  E.  ~ee  abs. 2209. 

. - .~ard ~ ~,_ _ .  : ., ~ , ~ , ~ j ,  ,~ m e  expecta t ions  r e :  ' ~mc- -~nrominm Cata lys t s  f o r  th~ . q v ~ o ~  , f  ~ : .  w a t a l y s t s  deposi ted on g r d g  a re  not s t ron enough I w  ' ~ s m g  m e  ~ s c n e r  recess  a r  . . . .  - -. . . . .  ~ . . . . . .  o ~-- :~" " ~ g ~ . Ao M• See  abs  1927,1928 1929. ' • v . . .  P e fulf i l led.  . • . M e t h a n o l . ]  3our . :Ohem I n d  (U  S . ~ n  ~ -v,~ ~a '~ -~ i :~ : : , .  fOr . lndus t rml  u s e .  T h e  best  c a t a l y s t s  a r e  m i x t u r e s  - - - . ~  - • * . . . .  ~ ' " 
. ~ t n s ~ , ~ . r .  ~ceabs •3395 ,  g39~a 3501 : : :~193~, pp~ ~Ll43-1146: Chem '.&bs:vol.':7,=~'~,'..=*.:,~Y=~;~|::~:i: of about  35% C u e  and 65% C 0 0  con ta in ing  some . .~o~a.  -~YE~0~R,±-'~. ~. Fluldization. Your. S c L I n d .  

" I s~m~SH~ T ~ee  abs  33~s ~ ' ~  ~ ' ~ - ~  = 1525 . . . .  • "' .: or, ~w~,  ~ , . ~ : ~ . ~  : .  F~Cr~0 fu sed  and  reduced :wi th '  H OAo R e s e a r c h  ( I n d i a )  vol. 9 A ,  1950 pp 31~-3o~- Fue l  : ' • • - -  o .  • ~ . . . . .  , -  ,. - a t  3 S u c h  . . . .  . . . .  , . . . .  
. . . . .  1582. IsHzaAr~z, T D e t e r m i n a q 0  . . . . .  . . . . .  W h e n  a ca ta lys t  of  ~ . w  ~ ~.~. r~: - - - : L , . . ? ~ - ~  , . .  a ta lys t s  a r e  pomoned by H.~S. . . . Abs.,  vol. 11, 1~0. ~, 19o2, abs.  677. ' . . . . .  

, : Cementi te .  Sc~. Repts  T 0 h o k u  Iron f iner  ~ ,  , o  - m o s t  eff icmnt a t  370 ° bu t  as  i t s  ,,SO'~o - ~ ,  . :~ + ~ :  ;:~:-~' 1592 IVAI~0VSF.ff F P BRA~n~ G E A~D PAz~r~-~ Flmdiza t~on technique  i s  desembed a n d  i t s  a lien- 
: :~:1927, pp :295-302:  Che-m A b s ,  vel ~1"19 ; ;4"~ ' °~n~  ' "  . :bpt imum t e m p e l : a t u r e ' r i s e s s l o w l v  ~ . . . .  ~ r ~ ' ~ u e 2 ' ~ ' ~ "  A):~I  [:New C a ~ l y s t s f o r  the  Conversion of Car :  t ion t 0  the  product inn of  wa te r  gas  f rom coa l  c a ~  e - . . . . . . . . . . . . .  ~ . . . . . .  . . . .  . . ~. to 40~ . . . . . . .  gh~ ~: ~.~,~ . . . . .  . - . . • , y t i  - 

- ' Resu l t s  of  al l  ~ re r ious  in  ~^~*~ . . . . .  " r a t e s  of  p a s s m g  t h e  g a s  over  i t  f a v o  o o ~ , ~ , ~  " : $ ~ , '  bon1~onoxtde]  J o u r  Chem Ind  U S  B vol  . c r ack ing  o f ' p e t r o l e u m  oils Fischer-Tro s c h  thesis  - ~ ~ , s a u o n s  a re  ~tst • . . . .  r M . . . . .  r ~ a t m n ,  ~'..~ :~:. ~ .. ~ .. • . ( • .  S. . ) ,  • . . , p syn  
~ .  ou,~ag,  z ~ e ~ e r m m e s  r e anor~4Ono ~ . . . . .  g~ ' r t empera tu  ,~,~!t!! ~ ~ ~ o ~  , • , .. - ., - , , . , ' p ~ , g of. t hey  differ  considerab~.  Ioh~ . . . . . . . . . . . . .  .ed, wh i l e  l ow r a t e s  of pas s ing  t h e  as  o reS~:~ ,"-'~" 10 1~o. 2 :1934  pp 3 7 - 4 4 " C h e m  .&bs v01 uS 1934 ,of l i q m d  fuels  ox ida t ion  of na ~hthalene w a s h m  

. . . .  n ~ / - : - - - : -  , ~vmn r e , a v e r  wH,: format ion .  . ~ . ~ ) ~ •  ~. ,~o~. ~ : coa l ,  a n d  r emova l  o f  S f rom: town ' s  gas  i s  d iscuesed .  
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1895. ~c~ K. H.  Iron--Nitrogen, Iron-Carbon, and 
Iron-Carbon~Nitrogen Interstitial AlloYs: Their 0e- 
currence in Tempered ~artensite. Nature, vol. 15S. 
1946, pp. 60-61 ; Chem. Abs., col. 40, 1940, p. 6392. 
Prolonged react ion of CO wi th  Fe  nitrifies below 500 ° 

eliminates N ,  forming Fe  percarbide  (C, 30.'5--32,:1 
atomic %) .  T h e  unit  cell is or thorhombic;  i t  contains 
4 Fe~oC, moiecules. Above 500 ° the  product Of the  s ame  
reaction is cement;re. Both of  these Fe carbides a r e  
metas table ;  Fe  perearbide decomposes in  v a c , o  to 
C+cement i t e ;  cementite to a --Fe-{-C. The  ra te  of  
decomposition is negligible below 350". 
1 8 9 8 " i ~ . . B i n a  ~" and T e r n a r y  Inters t i t ia l  Alloys. 

. _ - z ~ . . . ~ .  ~ystem : T h e  Structures  of  Fe,N 
and Fe.-N. Proe. Roy. Sac. (London),  col. 195, A, 
194S, pp. 34-40; Chem. A.bs., col. 43, 1949, p. 3765. 
~-Fe.-N phase is prepared by pass ing NH= Over Fe  

a t temperatures  n o t  exceeding 4 5 0 ° .  The pos i t ions  
o f N  in 7 (:FerN) and i n ' i = p h a s e s  a r e  determined.  

B o t h  are  fully ordered in te rs t i t i a l  alloys In ~" the  
Fe  atoms a r e i n  approximately  hexagonal  close-p,~cked 
ar ray .  In  each layer  plane of  octahedral  interst ices 
ene-ha]f Of their  number  i s  ocenpied such t h a t  :each 

: N atom is allowed to have: unoccupied holes a b o v e  and  
below I t  in adjacent  planes. 

BIBLIOGRAP]Ky O F  FISCHER-TROPSC2~ S:Iq~T/:£ESIS A~D RELATED PROCESSES 

Of a close-packed hexagonal  Fe carbide,  s t ruc tura l l  
mm~lar to ~-Fe~N'. The  unit-cell dimensions are  y 
2.73 ~,  e 4.33 ~.. The  behavior  of  N nmr tens i t e  on 
tempering is quite  different  f rom tha t  of  the  eO~Te- 
sponding C alloys. A t  t empera tu re  ~ 2 5 0  o a new 
phase, a " ,  iS . formed a s  an  /n tennedia te  in the  d e -  
e°mp°s!t ion ~¢-7 ' .  Th i s  a." phase is re ;a t ; re ly  stable, :(~ 
w/th a 5.72.~.; c 6.29 ~ .  The  s t ructures  of  e -Fe  ni- 
trides and the e-~ t ransi t iou a r e  discussed. The  h e y  
a tona l  s t ruc ture  of  NiaN is confirmed, the  unit-cell 
dimensions being a 2.6677 ~--0.0005 .~., o 4.3122 
-~0 .0005  .~.. The re  appears  to be no evidence a s  Yet :~ 
for  t he  existence of  a hexagonal  allotrope of  Ni: 

- - - - - - - .  3 e c  abs. 578a, 1218. i ~.~con. K. See abs. 2434.  
3"~cons, J.  See abs. 1255, 

160L- J.~consox; B.. a x n  WESTn~m.X.A. [Nickel Car-, 
bide and Its Relation to the Other Carbides of tbe 
Series of Elements  Scandium-Nickel .]  Ztsebr. 
physik. Chen~.. v01. 20. 2,  1933, 1)P~ 361-367; Chem. 
Abs., col: 27, 1933, p. 2S60. 

"X-ray  ann ysis w a s  made of Ni,C. , T h e  elementar~ =i~ 
cell ha s  dimensions a=2:646 ~ .  cA'4:329 A . . U :  and 

1597. ~ B i a a l y  and T e r s e l y  In ters t i t ia l  Allovs e~ a--1.636. The  resul ts  do no t  e - l ee  ~ i t h  th i 
, r  xl~n :ualnon-Nltrogen Sys tem.  Proc Roy SOC" ~Sgg  for  the s t r ae tu re  of  hvdr{(les bmqao~  e r u l e o f  

; ~ V % ~ ? ~ 4 ~ o l  ~. 19~.A, 1948, pp. 41-55 ; Cben[  Abs.: and nitr ides o f  t he  transition" elemez;ts ~ - "  . . . .  a r0mes '  ": 

eaction of CO with ni t r ides  of  Fe:and of NH,  With : JAcm y ,  J : -  Sce:ubs: 2219. ~ :  ~.~ : :  i . 
c a rb ides  Of Fe  gave  new Fe  earboniti.ides, ~i sel'ies o f  1602. YACQU~ L.  [A.ction of Hvd| 'o~ 

• new ternary- interst i t ia l  al loys Carbon; " a ~  ~,.~. v .~. ~...,  7.k .- . ~ . ~en on Carl)ides of "~ 
- t l l ~ o  . ~ L u  • ~,u** ,4nu %.lll'OmlUm.j U o m p t .  rend. vol. 206 1938 " s t ructures  s imilar  to correspondin~ Fe  n i tndes  ex : ~[P~::a00~s0~.~urChein. Absi V01. 32, :f93S. 1).6170 

: : : : .  ~: :r i" ." ' 'g  '" entirely decompeses Cement;re, prepared by the  acti0n :~: 
~ h : e i ~ r e ! ~ : ~ r ~  ~:~!!tesed~i:SPe~.~mlmCi!idho~it!i ! ' .  . . . .  P '  .~ e a r  100 kg. pe r  cm." at  5~0 o in  50 hr. ;i:  

oz-KCNor:NaCN on Fe  a t  650 °. A t  ida~er t empera tu re  ~,~; Below 500 o the product  is Fe  perearbide ; above and  pressure  the removal  of  C this tempera ture  it  is cementi te.  . • ~ao ~ .  " n n d ~  .,o t-~ ~ . . . . .  = ~. ~^ . . . .  was less complete, thus 

I •i 

By superf rac t ionafang a hydrogena ted  synthetic 
Fischer  gasoline, t h e  au tho r s  have  p r e p a r e d  fractions 
of pentane,  hexane,  heptane,  octane, a n d  nonane,  which 
analyze 3 - 9 ~ ,  22--23%, 20-25c~, 20-22%, 10-15% of 
gasoline, re~peetively. The  ut i l izat ion of  hexane  for  
precipitat ing the  a.~ehaltic substances of  lubricating 
oils and tha t  Of hep t ane  as  s t andard  mo to r  ~uel for  
determining the oc tane  numbers  wi th  t he  Cooperative 
Fuel  Research motor  is shown. 

JAEOXEL, B.  ~'C(~ abs.  2139. 
1605. J.~E~ER. A. [Reduct ion of Carbon ~onoxtde  to 

Formaldehyde and  Methanol  a t  Ord ina ry  Pressure.]  
Ges. Abbandl. Kenn tn i s  Kohle col. 7, 1926, pp. 51-54; 
Chem. Zentralb. 1926, I ,  p. 3393 ; Chem. Abs., col. 21, 

• 1927, p. 3531. 
: Su r r ey  of  l i tera ture .  " : 

- - .  3 e e  abs. 9 8 2 .  . 

1606. ,TAE~E~, A., AXD WIX~:gr~MA.~X, H.  [Reduction 
o f  Carbon Monoxide Under  Ord ina ry  Pressure.] 
Ges. Abhandi. Kenn tn i s  K0hle. col. 7,1925, pp. 5Y_~62 ; 
ChenL Abs., vol. 21, :1927, p. 2550. 

: Yields of CH, and  of ndxed  oxides of  C obtained by 
passing a nfixtm'e of  26cA of CO and 67cA of H.- over 
a Ni pmnice ca ta lys t  are ,  respectively, 12 and 12C~at  
220 ° 54 and 7 ~  a t  2~t5 °, and 66 and 6c/c, a t  250 °. The  
optimum tempera tu re  fo r  CH, format ion  l ies  in a na t - : :  
row zone  a t  250 °. A mixed Cu-Ni ca t a lys t  yielded 
only 6% of CH,; no C~-tt, could be detected when a 
Pd ca ta lys t  was used.  Contrary  to t h e  results  of 
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a n d  t empera tu res  h a v e  been calculated.  The  h e a t  o-f 
~ormation of  e e m e n t i t e  is  --6.5 keeL and t h a t  of  
pear l i te  --2.77 kcml. Contrary to previous views.  
t he re  is a m a x i m u m  p re s su re  in the  un iva r i an t  sys tem : 
F e - a u s t e n i t e - F e O - g a s  a t  $20% The equilibr/a in  t he  
F e - C - 0  system b e t w e e n  500 ° and  1,000 ° and 0•2 and  5 
a tm .  are  r epresen ted  By a 3-dimensional m o d e l  
1610. JAXTZ~, E. ,  B ~ . ~ X H ~ Z ~ ,  W., AI"~D ASC~rE, W. 

[Composition o f  a l~atty Acid Mixture  Obtained by  
the  Oxidation o f  Synthet ic  Paraffin.]  Fe t te  u. 
Seifen, vol. 45, 1938, pp. 388-393, 613-615; Chem. 
Abs., vol. 33, :1939, p .  1527: 
Paraffin produced b y  t h e  Fiseher-Tropsch process 

was  oxidized in t h e  presence  of H:O, the  H~.O was  r e -  
moved, and the  n e u t r a l  oil was separa ted  f rom the  soap 
solu t ion . .a~f ter  t h e  ~ a t t y  acids were  l iberated with .~ 
acid,  thdy were  S t e a m  distilled, neutral ized and the, '  
lactones u e r e  e x t r a c t e d  wi th  pe t ro leum ether: A f t e r ,  
t h e  purified mixed  f a t t y  acids were  l iberated w i th  ' 
acid,  their  cons tants  w e r e  determined to be :  Average  
molecular  w e i g h t  229.8, I No~ 4S6, OH No. 3.7, a n d  

so l id i fy ing  p o i n t  26.2 °. T h e  f a t t y  acids  were c o n -  
ve r t ed  to the Me e s t e r s  and  careful ly  f ract ioual ly  dis :  
tilled. The  Me e s t e r s  of  all the f a t ty  acids  and.  a f t e r  
saponification, a l l  t h e  f a t ty  acids wi th in  the r a n g e  
C,--C~ Were isolated in pure  form. The  largest  f rac -  
t ion (16.0%} w a s  m y r i s t i c  acid, while acids above C~ 
amounted  to 1 3 . 2 9 % .  Smail  amounts  o f  u n . ~ t u r a t e d  
ac ids  and acids con ta in ing  O H  or CO groups i n t r o -  
duced : s l igh t  i r r egu la r i t i e s  into the  curves  s h o w i n g  

I F r e n c h  Pa ten t  519,649, no CI~-0 is ~ormed when a boiling point; me l t ing  point  and nn ~ as  a function o £  
mixture  of CO HC1 and  H- is passed over  CuC Cu : t he  a m m m t  of f a t t y  mater ia~ m~-, . . . . . . .  N-- o ' o ' o .  . "  • • ', ' ~ . . . . .  t ,~eu oyer. ~ ~s con~ 
Fe or  - ~ at  _00 -300 , i t  ~s Pr0dnced m conmdera.ble . . . .  eluded, as  r r e g a r d s : t h e  mechan ism of  0xidntionL tha~;: 

a m o u n t s ,  however,  when  formic acid v a p o r  mixed w~th : a l l  the C H r r g r o u p s h r e  equally stlsceptible to oxidation_ 
t~. is passed over m e t a l s  s t  lower t e m p e r a t a r e s  over 16 l l  J ~ P : - -  --  ~, - ": r -  ; : 
indifferent ubstances a t  h igher  t empera tu re s  or  o -_ . , .  _.~ A "="  _ _  _ " ' .  • " ' 

. . . .  o~vaatueul~ t~as ~ln rne  : tschmeal  Research Plani~ ~ through an empty' g lass  tube a t  700°-750% CO and " e" "~ " - 

s team yield maall quant i t ies  of  f0rmie ac id  when  passed : R l c h e  Z e c h e .  F r e l b e T g  :~. Sa.] Braunkoh e. y a k  ' 
35 1936, :pp, 353-357, 372-377; Chem.  A b s .  col. 30, over  hydra ted  Si0= : t 320°:; a t  450° in a: quar tz  tube 1936, p. 5757. : : : : : : r 

: abou t  1.5% Of t he  CO is converted into CH..0. This  
Describes process (abs.  3101) f rom Operating s t a n d : :  18 • under 50 k- er = ~" ° "!il Yield decreases with rising temperature and increasing • 9 8 .  ~ .  B m a r r  and Te rna rv In te r s t i t i a l -A1)~ .~  w"~ o~ o ~ .  p cm.~.ato00 the  amount  of C remainin  

~ I 9 ~  I - .  ~. : ,~hoy'Cha!;  . .  ?~---,,'~. r -  . . . . .  ~. ," °, r . y  . . . .  • . . ,  s t renming velocities(100em.~permin.),andnoCI-L.O p o t n t w i t h  hea t  a n d n l a t e r i a l d i a g r a m s .  
e I w : ~ i ~ : C ~  d : < P ~  ~ .  ~er~ioant~°nvo~f. ::: ha~?~a~ .~ !~G~! ! : e f f l e ' c6 t t  2°~ cTrre~!!~i;;~:d~li!~!h~ :~.~ i~se~rmed a t  all when  ~ or  Ni pumice  catalysts  a r e  • 1612. f f~nzv~s~,  :~. [Synthesis  of  Liquid Fnels.] 

: P 8'765~ ' p" ' ; ( :hem. Abs~ col .  43, 1949, 1603. • [Thermodynamics  and Catalysis  in the ::i~i 1 o r  when t h e - s t e a m  is replaced by  H=. H.- f r e e  : Przemysl  Cbem:, c o l  26: 1947, pp .  164-175; Chem. ~ . f r o m  H=fi or  p repared  by  dehydrogenat ion of t e t ra l in  ( Abs., vel. 43 i,949, p. ,~570.:< . . . . . .  
:: , Fe  pe rea rb ide  h a s  a nar~i0w r - n  -~ -~ - /  : --: :Syntbesis of  Fue ls  U n d e r  Pressure  " c e n r  ! ; ( te t rahydronaphtha lene)  does not reduce  CO to CH=0 . . . . . . . . . . . . . . .  "' Reviews c a t a l y t i c  hyd rogena t ion  of  :Coal and ' O  : 

: : ,  , . . . . . . . .  m u o s m o n  uerfeet ionnement techn/que, Cours con]fs.. N~t.: ~3d8 e, a t  400% CH..0 l ikewise  is not  Ob ta ined  by :reducing oxides. Describes d i s c o v e r ) i m e e h a n i s m :  and develop- ' 
a n d  is tdent/eal with a carbide previously assumed to ~ (Fehruary  1945 31 p p  ; Chim e t  ind c o l  5~ 1946, : m e n t  of the F i sche r -Tropeeh  synthesis  t o  iarge-~cale . b e : a n  Fe..C. : T h e  Uni tce l l : I s  e i t he r  orthorhombic o r  - :p. 445. : : :  . " " : ,  , • ~ ~ l  ~" " t h e  compound K3Fe (ON)~C0 with H=. 

• hexagona l  the former  hax in -  . . . . .  ~ | :  : 1607 J'AHN H [ S t u d i e s  on  t h e  Decompos i t ion  of'  o rat ion m Germanx ' • " ~ approximately .  S0 : • : ~<.~ .~ • , • ~ pe " " . ' .  Reviews o ther  German ca ta-  
a toms .  An empi r ica l  fo rmula  Fe  oC, is . . . .  .~2~ ~..Fe Apphcahon of  the rmodynamics  th the eh~a~ .~ .~. ~ "  ' S imple ,  0 r g a m c  Compounds b~ :Zinc Dus t  ] B e t  lyric  processes develo ed  durtn World  = ~ p  . . . .  ~ , e~  . . . . . . . . . . . . .  . . ~  : . .  . ~ . . . .  . . . .  , . . . :  : , P g W a r  I I ,  such a s  

•. has  probably n o t  yet  been n re~a red  ~omo,,~'~ a actions permi t s  a f o r m u l a  bein -~ y ~ : aleut chem; Gesel l ,  col, 13, 1880, pp. 983-990 . t h e  production o f  s n t h e t i e  lub 1 
• - • ~ ,- . . . . . . . . . .  e anu g established given as :~r~ ,~ . . . . . . .  Y r cants ;  toluene , a n d  

• t h e  Perearbide a re  both me tas tab le  Fe  n e r o a r b i ~  ~^ a function of  t empera tu re  and pressure  the e-u ;  " g" ~.~.~[- By  passing M e 0 H  Over a heated m~xture  of  Zn and h i g h e r  alcohols :Discusses German commercial  utfl~ 
, ~ Sea gl~lng cement~te and C whi l e  ~em~.*;* . . . .  . ,  _0 eentrat lons of  the const i tuents  of  a roao t ;~n  '~ "" ZnO, decemposlt]on-tukes place tying a as  eontamln~ za t lon  of F~scber ~rropseh ~axes  

: -  e -r~'e and C The r a t  ~ " - ~ "  . . . .  s . ' ~  , h a s  beenes tab] iehed  . . . . .  t h :  - . . . . . . . .  I t  ~ ! ~ i "  30 o g carbides n,,£ ~x~;~  • .  _es  of  decomposition of  the: 2 m~thv]a.~,~ ̂ '-~ - . . . . .  t h a t  :the paraffins a n d  the  polyr ~ " ~  i: ( ' : ,  ~ C0,. th e rest  be ing  H= c0ntaming a t r a c e  of CH, r 1 6 1 3 . - - .  [Syn the t i c  Liqu d Fuels'.] : Naf ta  col 
~ ^  : : -  . . . . .  ~..~,~o~e oeio w 350 o. :: : at-]ow't-':m: u ~ x ~ m u v e ~ y  ~ne mos t  stable h y d r o c a r b o n s  ~:~ ~';~: !608. 5 A ~  K: ~ : [ F o r m a l d e h y d e  F r o m  W a t e r  Gas.] 3, :1947, pp. 2 4 ~ 2 4 8 ;  Chem; Abs., v01. 43  1 9 4 9  pr: 

• ~ o ~ 9 . ~ ,  [Resul ts  o f ' F u r t h e r  ~r ~ . ~  ~ "- . _ ~ . ,e p e r a r a r e  (below o00 °) while the  a romat ics  ~ ~ ] [ ~ , "  Bet .  deut. chem: Gesell., v01. 22, 1889, p: 989. : :  . . . .  359I. : :- i  .... - ; : : .  : : . : : ' 
: i . . . .  _:. ~V~eS.tmigatio~s of  the I ron -Carbon  ~d'Ir~o:_~l~u:::::nl ~n~e ;~7 : :ca_~ .  t h : h ~ S t o c ~ a b l e  a t high t emper :S ta re .  ~ i : ~ :  CH..0 was  produced h y  passing CO:'}-/~- over.  a :: Review r0~ ~ e  m ~ n ~ a ~ r ~ o ~  ~ "S0~i"~ by ~ r 0 g a ~ ;  ,: 

.:, , _ =of Re la ted  In te r s t i t i a l  Alloy~s~ Act  ~ ' stable co - ~ : - ~ ,  . . . . . .  on i s . thermodynamical ly  ,~ ~ . ~ ' ~  ca ta lys t  o£ Fd sponge . . . .  a t t on  of coal or  f r o m  CO-bE~- and s thesis of  
~ erysr  vbl : 3 .1950 p p  392-394-  . . . . . . . . .  "= . . . .  ~ u ~ u  wma its e lsmenrs  nacre  577 ° In  ~%> . ~ :  : • : • . . - - yn  Cl~: zs: • 19.gn ~ ~ne~  ' • , Chem. Abs., co l .  44, " m o s t  reactions f o r ~ - ÷ ~ . ^ ~ - ' ^  . . . .  ~ , . r . .  , , ; ~ : ~ : <  1608a. J ~ ,  B . . C :  Synthet ic  Liquid :~uel. T rans .  - presented~ . 

: : , . v ~ '  ~'~.~':~"~" : i s :n0t  a t ta ined  i n ~ r a ~ : ~ v % ~ 0 r - z ,  a e ~ s ' e q u l u 0 r m m : : ~ { ~ 3 ~ " :  *' Ind ian  I n s t .  Chem.  :En~'.i yol. 3 :1940-1950,  pp, 1614 Z A S P E R T . ~ .  BuildineofContainer~far.~ow:~k-. 
: ;±'em.Permg of C-martens;re ,  t h e  s t ruc ture  0f  "~ ,  operate a t  a veloci~,~]=~:Z(_~.[_[soz~en necessary  ~:Serviee I n d - , E n ~  Chem ~vol 20. i 9 2 ~ - ~ : ~ e ~ ' ~  ~ '  

' ten~;ta . . . .  ' d the  temper ing  of N - m a r  tions.- A s tudy  of  the kin~÷i-~ ^~ *~ . . . . . . .  ",~,=-~-~'~ ~ e w e w  of v a r i o u s  processes for  t he  synthesis of . Precaut ions  a r e  out l ined t o  h~ ohg~vV~d in , ~ ; , ~ "  
: :  an~--jC, ~ e  s~ruc~ur e of ~e-Fe a n d  the  e~ f  t ransi t ion" suitable react ion condi t ions ' -~- '~"~.reac~-  runs enames  " ~ : : ~ ; ~ : "  tiquid £uels f rom coal  a n d  account of ca r ren teconomics  i n e  conta iners  t o  ouerat~e under  ~ ' ~ , h - ' ~ : ~ ,  - r ~ . s ~  .~ 

_ . ~ ] ~ e  uexagonal Ni,:Ni n!tr /d e a n d N [  carbonitr/de~ :from the no /a t  . . . . . . .  ?, tu .~e :selsctea, especially " ~i(:::~:~,~ :of t he  processes. A m o n g  the techniques d/scussed a re  t e ~ e r a t u r o _  . - -  - :  . . . . . . . .  sure  a n .  
• ~ . u ! ~ c u s s e u  . . . .  " : : . . . .  ~ of  reaction: : : "  " ' ~ "  ~z  t he  a l s s lpa tmn of the  hea t  ~ : ~ : ~ i  Coal hydrogenation a n d  F ischer -Tropseh .  German and i 6 1 ~ . -  . . . . .  B . . . .  : ~ : =  - ~ 

1600 r X R,- o ....... " ' . . . .  : : ' , ........ - ~ : ' %~:':~:~::~ American work is cited Excellent ~ummario~ -~ . --. unmng vessels ~or ~=tigh-Prsssure and: 
I ron  Carb,~" L ~  ~:~^o~.~rarai ~mvestigations 0f  the  " - - - - - - -  :See abs 3723 ~ ~"~': g i v e n  - "  . . ~ . . . . . .  H igh -Tempera tu re  Service.: Meeh En  col  5 o : 

- . . . .  v,~ ~ k r o ~ e n  sx~ta . . . . .  " ~ :  of  catalyst  opera t ing  conditions and  yields for  g 
• iated In ters t i t ia l  Alloys ] k~e .  ~.;.o, . ^ ,  ~o~x~e-  1604. ~*ACQUE L GIvAuDO.~" ~" ~ - . . . ~  l~ . ~ .  "~:':~;.}~ "~ a l l  modifications of  t he  basic processes ' 1930, PP" 193-200" . . . . . .  . . . .  

: ' pp 392-393" British Abs ~o~ - -- "',-'~" . =~vvU, Dzuox R [P~enaratio- ^- ~ .... "-' ~'--' 7" ~, ~l~!~" , 1609 J$.~zc~ E r.~,,stem- Fe--P-~ ~ Ztschr Discusses ~eseareh work on vessels that has been 
T h r e e  temperin~ sta-e~ ,, . . . .  .~ * . : • carbonsbytheSuperfractionation0fS~.,~ . . . . . .  ~ -  ,~,:"~'-~i~ Snort .  Chem. coL 204, 1932, pp. °-57-290; Chem . . . .  ca r r i ed  to t h e p e m t  ° f  pract ical  appl icat lon by peint-  

c u s ~  ' m~^ ~^ ~ . .  ? ~ -~ ~ munensl~e a r e  dis- ltne.] Bey  i n s k  fr~,~. - ^ .  , _ ~ . . , = ~ , ~ a ~  _~.~ ~ ~ ,~ A b s  v l o ,~ ~ t ug  the  way to co r rec t  design and  fabr icat ion m the  • . . . . . .  ~ . - ss  oz [e~ragonalit  o f  m a r  • . . . . . . . . . .  ~ r o L  et Ann  C0mbust. " ~  ~r ~r¢~ " 0 . . 6 ,  !932, p .  5V30: : " . . . .  • 
m g  the  1st t e m - e r ; - -  ~*~-^ . -  ~ y -  -- tenmte dur-  l iqu ldes  c o l  1. D ~ a m h a .  ~O~a n~ ~- - ' - -  - - -  ~ . ~  ~' COmnreh~nslve L~urve- . e  . . .  . .  - • av product ion of  con ta ine r s  for,- high-pressure and h igh-  

e zo the  pteeip~tatien Abs col 42 ~ .  o~ .t~u, ~nem ~ ~ sise t empe ra tu r e  s eznce  : . . . . . . . .  1948, p 4325. - " : ~ . ~ $ ' . :  " bibliography. Yiinecke's d i ag ram h a s  been some- . . . . .  - : . . . . . .  .... 
: : . . . . . .  : ~ : ~ ,  What modified and t h e  equil ibria a t  va r i ous  pressures . - 3 ~ a s o x ,  ~,L E .  ,gee abs. 390. . . . .  
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JF.nLZ.Xr~:, E. See abs. 293s.  carbonized and conductive briquets form th~ 
1616. JZLLINZX, K., A.xn D~'a'=rm.~, A. [Producer-Gas element, which provides the heat for the 

Equilibrium at  High Pressures.] Ztschr. anorg. Cold gas, introduced a t  the base o£ the furna 
1923,Chem"p.v°L461.124' 1922, pp. 203-229 ; Chem. Abs., vol. 17, ther the hOtto 1,000 °c°ke andin iSthePreheated.electrie The gas is he 

furnace and vet Equilibria in the reactiofl C+CO,~2C0 were laves- the hot C, forming CO and H~. AS the he  
tigated for temperatures between 800 ° and 1,000 o and in the furnace, its sensible heat  serves to c a t  
for pressures up to 50 aim. for the so-called amorphous coal briquets. One short ton of coal yields ] 
coals. The apparatus used for  the determination was lb. coke briquets, 20-2~ gal. low-temperatur~ 
a specially constructed electric furnace (described in 24,000 cu. ftz of gas. Power consumption is 
detail) for determinations up  to 150 a im.  and 1.300 o. kw.-hr./hI eu. ft. of gas produced. The ga 
The equilibria for both amorphous coals and graphite Iff.. : CO ratio of 2.6, and to nro,]-~o 
agree very closely. Complete agreement also was B~. : C0~2,  it  is only necessary'to ad'd ~ synth~ 

blue wi :found, up to the temperatures investigated, between the for example, by adding steam to the eirculai 
producer-gas equilibria and the law of mass action. A plant for the synthesis of gasoline capable 
I t  is true probably a t  still higher pressures. Primarily vett ing 1.5 million short tons of Spitzbergen 
the generator reaction is  probably a heterogeneous gas nua]Jy will yield about 700,000 tons of low-e 
reaction, by which tim validity Of the law of mass ac: briquets, 750,600 bbl. of low-temperature coal  
tlon at  high pressures is established. The integration 2 million bbl. of gasoline and diesel fuel. T 
constant of the isochor reaction in the producer gas requirements would be about 300,000 kw. :E$ 
equilibria agrees fully with timt calculated from the production cost for the gasoline will be about $( 
chemiealeonstants in l~'ernst's beat  theory. I t  follows JEIlnA2N', D. S. See abs. 296: 
from the producer-gas equilibrium and the CO.- dis- , ,  ,TESSS~, V. 8eeabs.  133~ 1 3 4 :  
sociation equilibrium that, with virtually approach- 
able temperatures and pressures, the maxinmm work Jx~r~l.was, A .  3 .  S e e  abs. 326. 
performed by the reaction C+0:.~.CO.. is equal to the Jz~A,  T. See abs. 1119, 1120. 
heat  tone in case the initial 0-- pressure and the final 1321. Joe~ux,  p. [Enrichment of the Methai 
C0~ pressure are a l i k e  a n d  the reaction takes place tent of Technical Gases, and the Production o2 
isothermally and reversibly. : b e n  Monoxide-Free illuminating Gas.] ffm 
1917. J~LLI~EK, M. l-L, A~'n FAIX~tlC~EI~-, I. Applica- beleucht., voL 57, 1914, pp. 73-80, 103-11/, :~ 

lion of X-Ray Diffraction to the Study of Solid 149-151 ; Chem. Abs., vol. 8, 1914, p: 1660. : 
• Catalysts. Advances in Catalysis, Academie Press, : Previou s attempts to form CH~ from the CO 

- Inc., New York 1948 r e ! .  I pp 267-o_89 of-illuminating gas by the catalytic action of 
: : General itiscussion is presented of the techniques of m e t  with difficulty, Owing to the POisonous effe 

: X - r a y  diffraction applicable to t h e  study of catah-sis ' ~0mpound s or the fouling of the catalyzer by~ 
. _ _ -  w i t h °  fe -speoi o opplioatious. : . . . . . . . . .   e ° e  2 %Jb:sf ti   .  nditions for thor ,  

: 1618. 3Er&I~EK, 0. [Conversion of Coal In to  0il ] r : m the ra~i~i~ 1 '  g~ r. t 'e  mixtures of CO~i 
Umschau, voL 30, 2[926, pp. 533-588; Chem. Zentralb., : 1 1: 3, lvv, these being the pr0i~ 

; .1920, If, p i481. ~, .... '" named in the 3 mestdmpoitant patents f2he 
' ~ Describes Bergius process and the FiScher synthesis. also approximates ordinary coal gas and is the~ 

of the patents of the Cedford process, the most' 
. . . .  " ffzb'C~-L, E. ~ee abs.  3062. successful of a l l  The main reaction goes rea( 

J~,x.x'Lxos, W.H. ~ee abs. 368. " 10w temperatures and CO.. als0 is reduced ! easily'.'. 
i619. JE~-~'X', F. J ,  A.~D CO~W.~r M. f f  Equipment for with high concentrates of  CO or btgh temperatur, 

.... : Low-Cost Oxygen Production 0il Gas Jour x ol. 45 rea~i0n 2 CO-.-~C0~+C makes its 'appearanee:-~ 
• No. 23, 1946, p. 91:: : : : : • . P Y counteracted by C-~2 B--~-CH~. 

: . -'. - . . . .  q " d fraetioustion of : ,  -. es, showing the accuracy Of m~ 
'. -: . . . .  a~r as practiced on  a pi!ot-plant .scale.. The  unit - la~mn and absence of :serious 

" . . . . . .  : ~ i :  Lmixtures  the CH; eouid not ~earre~e~tia°~osv$ operations mxolxed consmt essentmlly of eempressmn and a t  thispoint much CO was formed from th heat  exchange, refrigeration, and fractionation, The 
- :: : f r s t  of 2 large plants is  :now under c0n~trnt,~nn o* reaction above. With ~ ~-~ ~ + , i ~  ~ o  ~ 

B r ~ s ] : i l l e ,  Tex. _:It wi! 1 operate in c0nn~t-io'n ~-it"l~ ~Q-6~% and some Co, w a s  form'~ed.=b'ut~wiY'~ 
" ~r~'d~ . . . . .  process zor the trcatment of natural gas to  r r a c e o z  CO.. appeared though the OH, Could'i 

p uce motor fuel,  diesel ftleli ~and c rude  a lcohols  :~ramea an°re  3~%. ~Iowever in this latter 
: : : A second unit, to be built f o r  a: major ell company: contract ion owing to the reaction was less sO tl~ 

a l s o  will 'supply 02 for a Hydrocol plant similar i'n net yield of CH~ was greater than:where ' the~i  
• .... : size and operation to the Bro~m~ville plant. These tration of OH/was higher. Most of these 

: 2 f P a l ~ n ~ e ~ l C ~ m ~ a P P r 0 x i n m t e l y  250,000 000"cu. ~t ' ~ i ~ e ~ n  a t  the rate of 8 cc./min, in a tube 16,11 
. . . .  , - " p - S .  i . g .  , ~ . . . .  " "  F-er, r though it was  found that  Up to 200 

: : : A b s t r a c t  0f:a paper Pr&ented a t  the:United Nati twhe°~ca l  amounts for c-.Hi+H,~--n~_~.no, di~ 
Scientific Conference on tha ~ . . . . . . .  ,: . . . . . . . .  ons . :  _t  and a. gas of 80% C-J~ with Vlrteall]~l~ 

: l ion  ~#' W~=,,, . . . .  v .~.2 ~ ~ v - ~ ' - ' - ~  u attu ~ l l i zaz  eOUl(l De ontalned at  150 ° A : - v . . . . . .  ~ . . . . .  ~ a ~  ~uce . . . .  - . . . . .  ' • • s th e temperature 
A new electric process i s  d -o^ess:~3:-x~m r e n e w e d . ,  t h e  reac_tio_n C~H~--CH,+Eh+c appeared, and a t  
ti0n o f  noncokinz' b i tu rn ino~s=~ u ~ - L m e : e a r ° ° ~  za" : a  gas o~ 90% CHcwlth no t~. and 0nly traess~0f 
~.:,_.., . . . . . . .  . - . - . . . .  ~ v ~ o e r g e n . .  uar- . ,was dora!ned. T h i s  decomposition is a t  decli 
~ a r ' ~  ~n~oqUteh ts made ~rom the crusbed coal are  . l o w e r  temperatures than noted h~ ~ h ~ Ul:~I 
,,.-: . . . . . .  top oz m e  verueal  sbaft and re- owin to a bette . _o ~a.a..er,. ~ . ,  ~Jeated by hot gases A diao~-a ~ ^* *~: . . . .  P . g r catalyzer. With synthetfeillu~_, ! 
: : : ' . " % o f  COt. This Was at 300*. ,a~. 

1 

w a s  increased to 90 co./minute without CO 
~itY " the end trlng m products. With actual city gas, 
[fled from S, after 24; hr. CO began to appear. This 

ue to tarry materials collecting on the catalyzer; 
iwbeu the gas was passed through COt snow and 
~.on its way to the catalyzer, a gas of 85% Ct~, 
)lly free from CO, and with only traces of C0~, was 
L obtained after 62 hr. Though this process as ap- 
d to commercial illuminating gas means a loss of 
t (with C O : B ~ = I : 5  a net loss of 14% and with 
~inating gas a loss of 11%), the resulting gas has 
inch higher heating value/m2 and as such is more 
noble. The main disadvantage is the cost of purifi- 
ion by freezing, which will be partly offset by the 
ze~e recovered. As a process for the manufaetur- 
of.CH, as a material for chemical industries, it  
[d hardly compete w th natural  gas. Reviews most- 
~rtant patents in this field. : 
~,'JoF~sso.% A., A.'~ VON S~rm R. Carburization 
nd Decarburization of Iron. Surface Decarburiza- 
0n of Steel. Jour. Iron Steel inst. (London), vol. 
i4, 1926, pp. 295-358; Engineering, vol. 122, 1926, 
p. 460-464; Chem. Abs., vol. 20,1926, p. 3429. 
~an atmosphere of C0.--C0 the main course of the 
~on i s  3Fe+2C0=FeaCWCO:. Tbe theoretical 
~deratious involved are discussed and experiments 
:described which were to determine the equilibrium 
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i625. JoHNsm% C. A~ BuseHow, H. F., Axn C~Rts~r~H, 
L. ~ .  Gasification o£ Coal. FIAT Final RepL 938, 

: April 22, 2947, 34 lap. ; PB 80330. 
0£ the various processes proposed by the Germans 

for converting coal into synthesis gas by continuous 
gasification wi th  0~, 2 of the more:recently developed 
processes are  of interest  for possibly providing gas 
for Fischer-Tropsch liquid-fuel plants. These are the 
Lurgi high-pressure and the Tbyssen-Galoesy proc- 
esses, both of which use 0~. The KopPers combination 
low-temperature carbonization and ga.~ification proc- 
ess, which has been Used cot producing synthesis gas 
on a large scale, also is studied. The Lurgi process 
Operates at  a high pressure (20 atm.), a.ssuring low 
velocities (small equipment),  eliminathlg the neces- 
sity of compressing the gas a h e a d  of the Fischer- 
Tropsch units, simplifying recovery Of condensables 
in t hegas ,  an d providing another-variable (pressure) 
for control of gas composition. This process will 
ut i l ize  a wide var ie ty  of coal. The Thyssen-Galocsy 
process operates at a temperature high enough to melt 
the ash, which is wi thdrawn as a fluid, thereby elim- 
inating t he  frequently encountered problem of clog- 
ging of the generator by sintering of low-melting-point 
ash coals. Furthermore,  the equipment is unusually 
simple. Tbe Koppers process operates at atmospberie 
pressure and does not use 0:. I t  consists in distilling 

e; reaction and establish.is0therms a t  1,100 °, coal briquets, foll0wed by partial gasification of the 
Z • o o - ~ 0 0 ,  800 , 7o0 °, and 710° on steels in which - semicoke with hot s team lower l a t h e  retort, finally 

from 0.03 to 2.32c~. The equilibrium ~'esC+ cooling and removing the coke and gasifying i t  in 
~Fe+CH4 is als0 studied, conventional gas producers. The producer gas  is 
J:s~g~S:n~ A., '.'o~ SETH, "R.,-~XD ELFS~'Im~& N. burned in regenerators and used to superheat s team.  

on the Surface'Decarburizati0n of : ~hl~ 300°)' ,~ihsich is ree~veted with the semic°ke to form 
"1 .T~rnl.-n~-m.-q-~ A ~,, ~,1 i~e, "I~o ~n -n- " t ~ynthe xs gas Se -eral dial"rams=of the 3processes 

; ~nem &bs vol 27 1933 p 3429 ' ~'~ are reproduced.: A summary  niseis given of the status 
~br.lam ~ooth~mS have been determined for  the . :of  the ffF:sch::.~T,~p~ p~eoeCeaSbs 3146 - : 
e ,3Fe+-CO F e , c + c o :  (1) and 3Fe+CEh-) : l_2L ~ " ' _" ___ 2. . : : _ = _ : 
.2H, ( I I )  between 680 ° and 1 100% The  ise- : u oa. dOHZCS0r¢, .M. 1~ ~. L. ann ItZES, n .  ~. ,'structure 
f o r ( i )  at  710O: shows a decrcasing CO. pressure : : - o f  Cobalt Cata lys ts  Suppm'ted o n  DiatomaceOus . 
ficreasing C content a result which ' is  theGn- E a r t h .  Am.  chore: Soc lOlst Meeting .~bs March- 
~,wlth the assumption that  C is insoluble in . April, 190-, p. !2-M. : . . . . .  
~belOw the Act point Above 900 ° FeO emmet " Various points a re  presented as. evidence for the 
~ced to metallic Fe free from C. ~ At 680 ° the : existence of catalyst-support  interact o in" the case 
~:P~:oceeded t60 slowly fo r  establishing equilib- of Co oxide precipitated in the presence of a diato- 
r a t a  mutual solubility of eementite and fertile : maceous earth support .  These include measurements ~: 
:ilich/.ed. From 900°-1 1O0Q the act ivi ty coeffi- : o f  adsorPtiOn isotherms, the degree Of reduction tO: ~ '  
-~,Qwas found to be nearly unity in:cementite :Co metal, and the use of area-temperature 's intering r : 
a. stesls. By varying the C0 . 'CO :ratio in : curves to characterize gels: " The adsorption isotherms :: 
~tecl gas ,  either carbul'izing or" "deca'rburizing for this type of catalyst all have the same charaeteris- = 
ins may be established At 1 250 ° and 1 320 ° : tics : A nearly asyml~totic approach to Po, representing 
~ t l i ty  of C in molten "Fe :was: 4 4 and 4.-56% :"interparticle condensation, plus:a sharp  break a t  0.5 : 
!~ely: I n  ( i i )  the rate of reacti'on Was found ! r e l a t i v e  pressure:ancl a volume adsorbed corresp0nd- 

-:.naximum at  950 ° but was noticeable at  600 °, . ing to the volum e .  of smal l  pores. . : :, 
~g;again above 1000~..-:Ni, Mn, W, and Cr •1626. JOHXSON, R. C: Anthracite as Fnel :for SYn- 
Ce.about the same ra te  as unalloyed steel N0 . :  :" thesis-Gas Production Trans 7th Ann Anthrac i te  
.~ lion was found With Na and none wlth a i r  : Conf., Lehigh Unly., l~iny 1949,.pp,:69-82; Fuel Abs., : 
~7~.0°,, ur 650 °, probably because a protective : :  ' : 19~0, Abs. 140. : . :  : :. : : : ; : : , : '  : : .: 
:~prevents diffusion of gas to the Fe  surface- ~ : American anthracite industry h a s  in s to re  and is 
~ ; ~ ( :  "- : producing many million :tons.of 2 low-cost byproduct 
~meO~ A. ~' ,~ , ,  ~--.~-~.. ~..~L~ ~ .~^~. : " fuels  suitable for manufacture  of Synthesis gas:  (a) 
~ g . ,  . . . . . . . . . . . .  .~ _ ~ _ . . . . . .  . . :  S t, e of coal, bone, and slate.wzth basmally 
r ~ = ~ u ~ u r a e s  ox ~ron-t~roup units a t  ~ow :.  the same eompo~ition as comme~.tal  anthracite at  the :::~ - 
~ tu re s .  C, anadtanJour .  Researchi vol. 28 A, mine a t  which it  Is llrodu6ed :except that the ash e0n-- 
~..229-241; Chem Abs, voL 44, 1950, p. 8178. -tent i s  higher; a n d  (b) bone coal, anthracite inter- : 

c.balance of the Sucksmith-ring type is de- spersed wi th  small s late bands;  its ash content varies 
iThls.apimratus Is used to measure • the sus- : 25-809'#and ls governed by the gravity a t  which it  is 
! ~ o f  hydrated and anhydrous CR=: ( S 0 0 1  ; : separated from rock and other refuse. Invest igat ions  : 
iiitratee of Cr, Co and Ni :The presence of: of different processes f o r  gasification of these  fuels 
'Santa of ferromagnetic' impurity is Corrected are  in progress. The 'Anthrac i t e  Institute has b e e n  , 
,n~:~hessurements a t  several values of t h e  operating a fluidized-bed gas-producer pilot plant 
mgth~ The r~4prncal, susceptibility 1 /X  is using silt;  results a re  encouraging. There has bean 
~gain~t the absolute temperature t o  evaluate no trouble with the  lluidizatinn of the  bed~ but it has :  
S:eonstant e, - . , b ~ a  ilifitcult to obtain the desired bed temperatures f o r  
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production of the best qual i ty  gas. The silt can be 
used  in conventional gas  genera tors  i f  i t  is briquetted. 

Yomxso.v, R . T .  See ab s. 2!28a. 
.7o~zxs~o~, H. L. See abs. 6 5 ~ a .  
JO~XSr0XE, H . F .  See abs. 424a• 

1627. JOXLrX, A. [-~Iethane Cracking and Carbon 
3Ionoxide Conversiou in Gas Works.] Gas, Was-  
ser,  W~irme. vol. 4•1950, pp. 247-°_58; Fuel  Abs., vol. 
9, No. 3, 1951, abs. 1625. 
Refo rming  Of gases of  all  kinds t ha t  contain CH, 

i 

e x a c t  mechanism is not  known as yet. It appears, -~; 
(na tm.a l  gas, residual  gases f rom benzine synthesis however ,  tha t  the direction and degree of  concentra. :, 
p l an t s  end oil refineries, and sewage gas)  can be used tion a r e  dependent upon the  re la t ive  shapes  of t h e  ~:  
to supplement  tbe production of  town gas. This  can be molecules presen t  iu the  mixtures• Separat ions can 
achieved by a combination of  CH, cracking with CO be m a d e  of  compounds hexing the same molecular :::~ conversion• The  combined process also can  be used 

weights  or  identical boiling points• E v e n  isomers :::; 
in the  manufac tu re  of  town ' s  gas f rom coal gas. An h a v e  been separated. The  effects of  var iables  such as ~! 
accoun t  i s  g i v e  n of the  properties of var ious  mixing column he igh t ,  slit width aud te inpera ture  are  dis- ~i: 
gases  and town's gases  and of the mdtabli i ty of  CH~, cussed ,  Ti~e process is c o v e r e d  bY Uni ted  States i~::! 
c racked  gases, and pa r t ly  converted cracked gases for  Pa t en t s  2,541,069, 2•541.070. and 2.541•071• town gas production• 

3o~nz~ 3 L;  J :  See abs. 304,~i328, 3699. ~ JOXES, H . O .  See abs. 700. i i  ! 
1628. J o L L E Y ,  L. ~r...kND B O O T H ,  N• Underground Gasi~ Jo.~'~ s, H . R .  See abs.  15a. .~ 

fication'  of Coal. Gas  Research Board Inf .  Circ. 2, 1631; J0.~ES, L H .  Gas i f i ca t ion  o f  Brown-Coal Bti- 'i! I 
Fuel,PUb" __.OO.vol. 24,GaSMay-JuneWOrld' vo].1945,128,No.1948,o pp. pp'31_37;5S8-595 ;No.  atqUetSwesselingin Pintsch-HillebrandGermany. FIATWater'GaSFinal Bept.Generat°rS-No. 425, i~(i: 
3, pp. 7 3 - 7 9 . .  " '  ~ 'ovember  1945, 12 pp. PB 22.441. 

' ' • Repor t  on generators  tha t  were  developed especially: i:~ 
Bibl iography of 223 refs.  (seeabs .  3696). Extensive  f o r  employing browu-coal briquets  f 0 r m e d : f r 0 m  brown !:~ 

Liquid the rmal  diffusion is n proCess in which a ~. 
m i x t u r e  of  liquids is passed  through the  sl i t  formed by 
2 smooth,  paralIeI  sur faces  in  close p rox imi ty  of  about 
~ 2  or  a,~ s in• One of  the  sur faces  is hea ted ,  and the 
o ther  is cooled so t h a t  n t empera tu re  g r ad i en t  exists 
ac ross  the  s l i t  Becuuse of  the  t empera tu re  gradient 
and  the  thermal  convec t ion  eurrents  se t  lip iU the 
liquid, soum types of  molecules preferen t ta l ly  con. 
cen t ra t e  nea r  the  hot  wal l  and are  moved to the t o p  ,-: 
of  the  sl i t  while other  types concentrate  nea r  the cold "i: 
wa l l  and  a re  moved to the  bottom of the  slit. The " 

LITERATURE 

Tech. Sec.i vol.  3S, .We. 14, 1946, pp. R273. 274:, 276, 
278-279, 2S2; CIOS Rep t  X X X I - 8 5 ,  1945, 73 pp., 
PB 1850. 
Both h a r d  a n d  sof t  wax  were  made  by solvent ex- 

traction wi th  SO-. f rom tar  dist i l late obtained by t he  
low-temperature  carbonization 0£ brown coal aud, to 
a limited ex ten t ,  f rom shale oil. Centr i fuging w a s  
used followed by 2 - ~ a g e  extract ion also wi th  SO.-. 
Dichloroethane w a s  u ~ d  in t h e d e w a x i n g  step. The  

e x t r a c t  solution f r o m  the ta r  dist i l late was.processed 
into diesel £ueL A study was m a d e  of  wax  properties• 
1635. ~ Some  Solvent-Extraction Developments  

in Germany,  IV.  Continuous Band  Fi l ter  to Pro-  
duce an 0 i l -F ree  Hard  Wax.  Nat• Petrol.  News, 
Tech. See., vol•  3S, No. 18, i949, pp. R344-346. R348 ; 
CIOS Rept.  :~--XXXI-SS, 1945, 73 pp., PB  1850• 
Description w i t h  drawings is given of  an  entirely 

new type  of  commerc ia l  wax filter• This  continuous 
band filter w a s  developed b y  the G~R~[A~ En~,zAI~U 
CO~PAXX to m e e t  the  wart ime need for  a commercia l  
grade of h a r d  w a x  substantially f ree  f rom 'oil. Tbe  
wax s lur ry  w a s  t reated with one or  more lmrtion s 
of  solvent, t he  l iquid being removed by suction f rom 
tlie bottom of  m o v i n g  pans. The  ent i re  filter was  en~ 
closed in a p r e s s u r e  shell. Als0 described is a sup~ 
plementary s t ra ight- l ine  graph me thod  for  recording 
and eva lua t ing  d a t a  from the so lvent  extraction of  
'oils/ This  m e t h o d  w a s  found to supply  i n f o r m a t i o n  
on  raf l tna te  and  extract  solutions not  ob ta inable  r ev iew of the l i t e ra ture  on underground gasification, coals t h a t  lmve an ash tha t  will not exhibi t  incipient ! 

pa r t i cu la r ly  of  Russ ian  sources, appears.  The  average  
o u t p u t / m a n  employed was  increased f rom 30 tons of fusion below about  1,290°-1o300 °. Detai led informff- 

t ion ~ on the  technical and constructional  fentm'es  is 
coa l /month  by-mining m e t h o d s  to  the t h e r m a l  equiv- supplemented b y  a l ist  o f  r e f r ac to r i e s  and their  prop- 
a l eu t  of  I00-12O tons•~ay underground gasification :. in e r t i e s .  . . . . . . . . . . .  : .  :: ~ : . . . . . . . .  : - 
l a rge  installations it m igh t  reach 505-600 tons• T h e  

• through the m o r e  famil iar  t r i a n ~ d n r  coordinate s y s : :  
tern discussed previously. A method  w a s  also de- 
Ycleped and desc r ibed  in this ar t ic le  for  determining 

t h e  wax content  o£ a wax-oil mix tu re  by measur ing  the  
amount: o f  polar ized  :light which  w i l l  PaSs through:  a 
thin layer Of the  miximre• The  method  is based on the  
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anol•  P r o c ,  W o r l d  Eag.  Cong.,  TokYo° 1929, vol. 31, 
1931. pp. 139-1~'~; Chela. Abs., voL 25 ]931 p 5~53 
Claude p r o c e ~  fo r  t he  pur i f icat ion of  coke-oven 

H:. and syn thes i s  of  NI~  and  C H , O H  a r e  described. 
1638. J0aoE~sz~,  S. ,~L Pressure~Vesse]-Design CaN 

eulations. Pe t ro l .  Refiner, voL 24, No. 10, 1945, pp. 
381-3S4; Chem.  -%bs•, VoL 40, 1946, p. 3. 
Numerous  equat ions  ~nd f o r m u l a s  a r e  listed fo r  caI-  

culat ing combined loads O n p r e s s u r e  vessels.  
1639. J o ~ s ,  G: G., :~.~'u T ~ . o a ,  H.  S• Exchange  R e a c - :  

tions of  Ni t rogen  I~atepes on I r o n  and  T u n g s t e n  
Surfaces.  Your. Chem. Phys. ,  vol• 7, ]939, pp. $93-- 
898; Chem. A b s ,  voL 33, 1939, p. 912S. 
Activi t ies of  F e  syn~e t i c -NH= ca t a ly s t s  and o f  W 

filaments iu p romot ing  the  reac t ion  he tween N= ' '  aud: .  
N~' were s tudied  f r o m  ~oom t e m p e r a t u r e  to ~25 ° w i t h  
Fe  and to 900 ° on %V. I u  con t r a s t  to the  exchange  
reaction of  molecu la r  H-isotopes,  the  exchange  react ion '  
of N-" molecules i s  ver  ~ s low,  being first  measurab le  . 
above 4500• The  exchange  is a cce l e r a t ed  by t h e  p r e s ,  
enee of H:. The  exchange involves, a s  t be  slow proeess.¢ : 
ei ther the r u p t u r e  of  valence bouds of  adsorbed molec- 
ular  ~ on the  su r f ace  or  migra t ion  of  N a toms  o v e r  
t h e  surface,  : and  t h a t  H.~ acce lera tes  such p r o c e s s e s ;  
The  t e m p e r a t u r e  coeffident of 'ext:hange ill a ~_~ : 3 H~. 
mixture  is about  50 kcaL The  d a t a s u g g e s t  t ha t  meas-. 
uremeuts  of  t he  veloci ty  of  N adsorpt ion  a t  about  400 ° 
on synthet ic-NH~ cata lys ts  :are m e a s u r e m e n t s  of t rue  
act ivated adsorp t ion .  

~osze~, T.L. ~re abs. ~ a v o . .  : 
JOUnERT, D . B .  Zec abs. 1743. : 

1640. JOUn~,'AL of  t he  FU~L S0crm~" OF J.sp.~'. S y n ,  , 
thetic Benzine: Vol. 13, 1934 ,pp .  3 - 4 ;  Brennst0ff,~-.  

• chem. xol. 15 1934: p : 1 3 2 ,  . ' . . . .  : cost  of s tandard  coal in Russia in 1939 was  22-30 . See abs. 451, 452, 453. J~ 
rubles~, nan(18-25- s . ) / m e t r i c  ton. The cost of  production 1632. JO~ESl J . P .  Some G e r m a n : S o l v e n t E x t r a c t i o n  D:' fact  tha t  w a x  c rys ta l s  a re  doubly re f rac t ive  while oil Survey of J apanese -work  on benz ine  synthes is  f rom::  
o~ ~ , , v  l;cal, of g a s  o f  10w calorific va lue  (100-160 Developments  I N a t .  Petrol:  News T~ch  .~pc ~ is not• 

• . . . . . . . . . . . . . . . . . . . . . . .  , ~.• CO and H.- a t  o r d i n a r y  pressure .  Especial ly  consid~ 
: : : B . t . u • / c u .  ft:) is s ta ted  t o  be 0.15-0•20 kopek (0.375-- vol. 3S, No. 6, 1946, pp .  RS3-$$• ::C!OS Rept  X X X I -  :~! : : ~ .  ~e¢ abs~ 1478, 1479, 1496• " ered is the w o r k  o f  Fu j imura  and  T s u n e o k a w h o  h a v e  r 

u.a ¢1.1 ann taut  of  h!gh-calorlfic-value gas  to be 0.4 85~ 1945, 73 pp., PB ] 8 5 0 . .  : ~ 1636. JoNEs, N• C•  ACtivation of  Halogen" and Carbon :.  obtained With a N i - M n - T h  Catalyst  a m a x i n m m  yield:  
kopek (1•0 d . / t h e r m ) .  ( T h e  above figures do not  ~e rms  oz papers based on in te rv iews  with the ~ Monoxide: Your• Phvs Chem vol. 33 .1999 pp of I 3 7 ' c c .  of  l iquid products p e r ~ m 2  of  misci lgns -: ' 
a p p e a r  to include labor costs.) The cost of  low-calorif- Ede l eanu  G. re:b• H. describing tim methods  developed ~:~ 1415-1427 ; Chem. Abs., vol. 24, 1930, p ~75 " ' " Tontsumi w a s  a b l e  wi th  a c~ ta lys t  (no  sDecifications: ~: 

. . . . . .  ie-value gas is about ~ t h a t  o'f producer g a s .  The  ne t  a n d  used b~ i t ' fo r  t h e  Solvent extract ion o f  low-tern: ~z~: r~h~: . . . . . . . . . . . . . . .  : _  . . . . .  " "  " . : -given) to inc rease  the  ~ e l d  to 155 cc. pe r  m /  
cos t  (exclusive of capi ta l  charges)  of  gas f r0m normal  " ~  • " 2~: : - ~ a~ul ~g~lvate~ ~i auu Dr nu~ noes not a c u v a t e  

p e r a t u r e  caroonmation t a r  for  t he  production of fuels?;~;~ : ,  CO B~ o r  O. to any  appreciable extent  H B r  ~ a s  1641. . Production o f  Gaso l ine  b y  the .F i sche r  
: p r o d u c e r  installations i s  0.74-1.21 kopeksfl ,000 kcah and.  w a x e s . - O f  special i n t e r e s t  is: a paper  Presented ~'~ ma~e r~,,idl~'b~, , .as 'sin. a - -~-~-*  -~ ~"  ~ ~ '  !' : ~  ~ Process• Vol. 15 193~ p. $9• : " . "  : 

(1.8~-3.0 d : / therm) , :  While t ha t  of gas f rom under- oy  E.  Terres ,  general  m a n a g e r  before the Deutschen: ~ s  :Br ov ̂ - '~^~^^ ' -~  ~ '~  ~_s ~u~.~,~ u~ ~ c0nmmlng  Mi tsu i  T r a d i n g  C0: and t b e ' M i t s U i  Mining: Co: W i l l  g round  instal lat ions i s  0.27-0.6S kopek/l ,000 keel• . , : ' - ~, ~, ~ a ~  ~ . o v ~  ~unverslon a~ nu ° ~ n - m e  
...... BrlaunksOhloe~rd:c~t~e)c~ire~n?rn:~e Use 0f:Selective ~:;~! : COCh synthesis  over  charcoal C1 is ac t i : a ted  b u t  e r e c t  a p l a n t  of  10,00O,000 gal. a n n u a l  capac i ty  i n  the  : (0•7-1.7 d . / t h e r m ) . . T h e  capi tal  cost o£ U n d e r g r o u n d  . o ~ynthet ic  011 from ~.Z . . . .  CO . . . .  ' ' 

gasification p lan t  t s  s ta ted  to be_60-70% o f  t ha t  Of n . . . . .  _ • one - -, . " • ' c o a l  ~translat~d ~nd ~ n ~ , , ~  ~ v ~ , ~  ~ ~ is not s ince ne i ther  H.CO nor l~eOH could be syn- spring of 1937 a t  t h e  Miike colliery fo r  producing gas=: , 
" = ~ : p l an t  employing an  above,  ground-producer :  In  the pape r  r e w e w s - t h e  deve lopment  of - re f inery  methods ~ .  - b e - - - =  ~ : ~ ^  - ' ^  - ' • : " . ' - '  . . . . . . . . . . .  -" ~ ~ • ~, '  ~ ~,~, ~ . . . .  thestzed f rom CO a n d  H. over charcoal ,  nor  could CO~ . oline by the  F i sche r  process.  ' o n  complet ion of  t h i s  . 

• . - ~-:.~' ' :  maue ~ r v m  u u  anu u.  over c n a r c o a l .  H e  calite plant  a: large:scale  ~ a n  ~ w iR  be  c o n s t r u c t e d - i n : . - :  : :: - S t r eam method 85-90% of the  capital cos t : representS  us ing  selective solvents dmcns~es the  mechanism of:~,i~.. : activ ̂ *^- ~ ~ - ~ - " . . . . . .  : P Hokkaldoi : , : ~ " 
i . . . . .  • " ~- . . . .  ~,~,  . . . . . . . . . . . . . .  u~ uoes no~ aeuva~e e l m e r  Cu or H ,  No . . . .  su r f ace  work and 14-15%, the  preparat ion nf  panels• • semct tve  smvent  extract ion a n u  describes the  pro-~¢~':1~" : ~eaction be tween  CO and H could be observoa ~-~ t ~  

( :  :i:/-:  . '  The  percolat ion method is s ta ted to  reduce capital  in= ' cedure  for  the  t r e a tmen t  0f  minera l  o i l s  shale  oil a n d ~  r'::: H an . . . . . . . .  ...., . . . . .  ~ . . . . . . .  1642. . J a p a n e s e  Plant .  vo i .  i6 ,  1937, p. 4 9 .  -: 
- . .  - - . . . .  . , _ . . ~ : ,~ .~ .  . .-, u uenz~ue a r e  easm- unrnea  wm~ m r  o v e r ' h e  - Mltsui T r a d i n g  & Mining Co: Will erec{ new F ischer :  : ! v e s t m e n ~  b y  15-20%. FOr a combined Underground.:  : t a r .  T h e  seiecuve u ' e a t m e n t  o~ tne mw-~emperature-~,~ :"~' : ' c  " - P" 

• : " gas-electr ic  power gene ra t ing  station the  Capital cost carbonizat ion ~ -  ~ , , a , ~  ~ , , , .~ . ,  . . . . . .  .~ .  ,~_ ~ _ : ~  ~ .  ~ allte -Although benzene seldom burns  until  the  tem- Tropach  s y n t h e s i s  plants  in M a n c h u k u o  and ~ o r t h  
• or ;  ~ o ~ - . : , P e r a t h r e - a t t a i n s  490° over hopeali te benzene vapor  ~ China in add i t ion  to the'~one a t  ~ i i k i  An" annda l  ' i  i s ' l  500 rubles/kw, ins ta l led  power a n d .  t h e  p r i m e  t rac t ion  o f  wax-containing f ract ion wi th  ,~,~; ~,:,~.~. , bur ' 

" ___~ .~n ;~ '~ i '~ :  ; ns completely to C0~ and H:O a t  78 °. Evidence m production i s  p lanned:of  85,800,000 gel: o f  motor  fuel: '~ ..! ' cost  of  power, 4 - 6  kopekS/kw.-hr,  The  cost  of  a n  0.. ex t rac t ion  o£ the resul t ing SO.~ ex t rac t  wi th  ~ , U ~ r a e ~ : ~  !:!~:~,presented t h a t  CO i s  a better  r e d u c i n g  agent  t han  
: P lant  Is e s t imated  to a m o u n t  tO 70%.of the  total  :out -  : a~ter  addi t ion of the wax f r ee  fract ion ; and (3) ~ and ~0,600,000 gml.  Of h e a v i e r  o i l s  by  the  F i s c h e r -  I 
" l ~ y c o s t  and the. c o s t e r  gas  m a d e  with an  0~ b l a s t 3  t ional  separat ion of  h a r d  a n d  soft w a x  ~.ith 'dichl~ "~.~m?'~r~ : t i m e s  t h a t  made wi th  a n  a i r  b l a s t  : " ""!' ''~ ':::'~:~,~H,: by: a' m a r g i n  o f  80°~30 °, Nei ther  Fe: nor  l~t a c t i -  Tropsch process.  ~ : : : : : ,i 
' . r oe thane  f rom the SO~ rafl]nate a f t e r  r e m o v a l  Of S ~ : ' ~ v a t e s ' c o  a t  a p o i n t  where i t  r e a c t s  w i t h  molecu la r  16~:  ~ "." S t u d i e s o n  Gasol ine  Synthesis .  Vo1:~16, ~::.. ~i 

1 6 ~ , , J o I ~ g r ,  L . J . ,  ~_~D 3Iouco~, A . R .  Ruhrchemie  16.~. Z--'----" Some •Solvent-Extraction D e v e l o p m e n ~ - i ~  ~h: C0. m u s t  b e  essentiaily electroposit ive in charac=.. 1937, pp /10 -11 ;  vol: 17,1938, ~ :29 :  : ' . . . .  ' ! 
: :: ,  ~. :, . .-~., ~ter~raoe-n01ten• B I O S  Final  Rept• 103S " in  ~ e r m a n y ,  I I  Nat .  Pe t ro l .  News Tech S e ~ , ~ : ~ : ~ e r ,  since i t  r eac t s  much more  readi ly  wi th  0~ a n d  CI • Review touching-upon the  r e sea rch  on ca ta lys t s  a n d  
: : : : . :De cember:1946 , 15  pp., P B  75 8!7. ~ .... ~ voL:38 1946, pp. B181 182,134: :CIOS Rept• X X X I ~ %  Eaan it  does w i t h  H~; even when all  3 of  the  la t te r  gases : the  influence "of react ion condit ions on the  :yield a n d "  

.:. Th i s  repor t  presents  addi t ional  deta i ls  On. ( i~  T h e  ; : 8;5, 1945,  73 pp. PB 1850 . . . . .  ~: . . . .  : : : ~ . ~ . ~ ' ~ ( ~  are act ivated:  CO reacts on ly :wi th  ac t iva ted  mona-  j Composition of  the  oils obtained in  t he  Fischer-Tropsch 
" l~ l le t ing  and grad ing  of  p r e c i p i t a t e d  ca~ lys~s  ou : S e c o n d  p a r t  of thiS repor t  discusses the  separatio~!~-~: = -~tomte H and n o t  w i ~  molecular ~ CO does not  reac t  ~ p r o c e s s .  . . . . .  " . . . . .  

_ .  with e lect ronegat ive  H.- a t  a t empera tu re  lower  : : : " " i ~neselguhr b.v^4 improved  methods ' ( 2 )  o rgan ic  S re -  o f '  low- tempera ture  carbonizat ion-  t a r  dist i l late i a t 0 : ~ . ~ : ~ !  t h a n  i644. ~ :  Product ion o f  s y n t h e t i c  :Pe t ro leum 
;' . mpYm, ann ~ )  the product ion of ~ H :  and  cyanides ' raf l inate  and extract  by  m e a n s  of  SO~ and the  Use ~SOO*. Wi th  CaH~.~at :this t empera tu re  CO gives the F i o m  Coke-0ven Gas. Y e L l 7 ,  1938,:p: 74• ~ 

- : . . . .  f r 6 m  CH~ a n d  na tu ra l  g a s ;  A flowsheet nf  the  scrub- : n a p h t h a  t o s e p a r a t e  the .ext rac t .  h e ~ ' ~ ! ' ~ : ~ : s a m e  react ion t h a t  is produced by CO~. This  Work Showa Stee l  Co ha s  decided to p roduce  pe t ro leum Also described is t ~ ; : ~ ! ; : :  ..... 
b i n s  process for  O-.~t, production is included. (gec use  :of t r i angula r  coordinate g raphs  to supply d a t a . d e g r e e , S U p p o r t s  the  t h e o r y  :of Fischer and Tropsch (abs 1018 f rom cake-oVen ga s  bY the F i scher  process:  & p r o d u c -  
abs. 873, 874, 875, 876, 877, 878,1327.) . the : re la t ionship 'be twee~ ~olvent,-rafliunte and  e x t t a C ~ i ~ : ~ : : ' u a n d  abs.:lO21) f o r : t h e  mechanism of the  hydrogena:  tion of 2O0,000 tons~Der yea~ is contemplated.  , : :" :: : 

~. , • ' : : "  Y01V~l~,  3" See  abs. 810a. phases  necessary for Commercial  opera t ions  . , : ~ ! ~ : ~ : ~ , ~  tion of C0 a t  o r d i n a r y  pressure. ' . . . . . . .  
• • ~ ~ '-,~ 1649. - - .  Oil in J a p a m  V o L  18, 1939, p. 7 ;  Fuel , .  

: . . . .  ~1630. Y0~ES: A: L; LiqUid The rma l  D i f f u s i o n ' a  c o n -  ~ 1634. '.~ Some s01vent-Extract ion D e v e i o p m e h l ~ . {  : ~o~-~im A. Bee abs. 619a. . " vol. 19,1939, p. 99. : .: 
" t inuous Separation Process .  Petrol.  Processing, Vol. " ' l h  Germany .  I I I .  Commerc ia l  t~Ieth0ds~er M a a ~ . ~ , : ~ .  1637. JonaX~, R.  E .  GasLiquefac t iun  and S y n t h e s i s  -Synthet ic-e l i  i ndus t ry  is  expand ing  radiply: 2 

.-6, No. 2,1951, pp. 131-135. f a c t u r i n g  Wax in G e r m a n r .  Nat ,  Petrol .  N e W ~ : ~ i : i : :  Under Pressure ,  Synthesis Of Ammon ia  and M e t h -  plants  employing the  F ischer  process  a r e  nea r i ng  corn- 
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pletion a t  Miike and Chinchou. The i r  combined output  • K 
space group D 2 ~4h ; 4 C o  in 4 cO// ~ w i th  //=0.15! will be 60,000 tons of  synthet ic  gasoline pe r  year .  T h e  
T h e  s t ruc ture  is a rhombical ly  deformed dense he~ Survey  l s  m a d e  o f  work  carr ied o u t  on the  middle-  Hokkaido Artificial Pe t ro leum Co. will  construct  a KADOTA, N. See abs.2205. 
agonal  packing. Close ag reemen t  wi th  these  results pressure  synthes is  •with F e  ca ta lys ts .  PreCipitation, .p lant  with an  annua l  production of  140,000 tons of  i551. KAFt, XU, K., •.wn 00URA. T.  ]Reaction Between 
is obtained by recalcula t ion of  da ta  of  ~ o f e r  and alkalization, induct ion ,  synthesis-gas production, a l~  synthetic oil .  This  is to be completed by the c u d  of  P e e b l e s  (abs. 1440). Methane and W a t e r  Vapor. "Jour. Chem. See. Japan ,  

1940. Research  is in progress,  and it  is s tated t ha t  ~: v01, 56, 1935, p p .  3145-1159; Chem.  Abs., vol. 30, para tns ,  pe l le t ing  o f  catalyst ,  and f u r t h e r  prOCessing 
1649. JURA, R., A.xn S.~CHSZE, W.  [Metal Amides  and ~ of  p r ima ry  p roduc t s  a re  discassed. Th i s  report  ap-  sat isfactory yields of  hydrocarbons,  f ree  f rom 0.* cam- Metal Nitrides. X I I .  The  System Nickel-Nitroge.u.] 1936, p. 15~2. pea r s  to be the  s a m e  a s  H.  Pichler, T O J I  Reel 49, f r a m e s  

pounds, h a v e  been obtained a t  initial pressures of  40 Ztschr.  snor t .  Chem. vol. 251 1943 pp 201-212; Yield of  H_- and CO f r o m  CI-L and H:O vapor  was  bes t  541--662, June  1940, Bureau of Mines  Trans l .  T-424, 
atm.,1646, usingjoum~a catalyst0F T~zE°fSociEzTC°-Th0-'kieselguhr'oF CZr~.~CAL INDUSTRy Chem. Abs., vol. 37, 1943, p. 6175. by using N1 as  ca t a lys t  with low pressure  and high December  1947, a n d  TOM Reel 101, f i r s t  48 pp~ trans.  

ii~! temperature ,  5 ram. and  1,000 °. Use of Ni wi th  AhOy, (JAFA,'~). Synthetic Pe t ro l eum Indns t rv  in J apan  . Nickel nitrlde, N i ~ ,  theore t ica l  N content  7.37% by ~I. Leva .  
and Manchoukuo. Vol. 43, 1940, suppl., pp. 265-266. ~as prepared by passing a rapid stream of NH~ ove~ MgO, or pumice was more effective. 1656.--. [Direct Synthesis of IsoparaffinS From 

10-20 me. of  Ni powder,  p repared  f rom Ni (CO),, at "1652. KAGA,~, G. B., Alan ~ITVIX, ~i. Z .  [Gasification CO and H=.] T O M  Reel 134, I t e m  IV-3  December 
Pa ten ts  of  t he  Pischer-Tropsch process were bought 445 ° for  3 hr .  I t  was  also prepared  f rom NiF...2 Under  Pressure.]  K h i m .  Tverdogo Topllva,  vol. 8, of Low-Grade Fuels  wi th  a Steam-Oxygen Mixture  '1942; TOM Bee l  259, I t em 20, f r a m e s  1055-1071. 

through the  Mitsui T rad ing  Co. in 1936, and a full-size NH,  F and NiBr.- but  the re  is no pa r t i cu la r  advantage I t  was  d iscovered  tha t  catalysts  b a s e d  nn Th  a r e  
pilot p lant  s i tuated a t  Miike s t a r t ed  operation in June  1937, pp. 1155-1165 ; Chem. Abs., vol. 32,1938, p. 4309. 

in using the halides. The  n i t r ide  is tested for  metal- : pa r t i cu la r ly  well  su i t ed  for  the syn thes i s  of branched 
0f  this year .  3 lm'ger plants  a r e  now under  c0nstruc- lic Ni contaminat ion by tes t ing in a magnet ic  field of T,urgi process for  gasification of A.leksandriiskii hydrocarbons f r o m  CO and H=. The  hos t  T h  catalysts  tion a t  Hokkaldo,  Amagasoki ,  and Chinchow. 11,000 gausses s trength.  NIjN is a b l ack -g ray  mate- brown coal, peat, a n d  anthraci te  was  in~'estigated. a re  produced by precipi ta t ion of  T h  s a l t  solutions, ge~- 

J0VXrSOZ~ZTSCH, ~I. Z. ,~eo abs. 2i42. rial,  easily ground i n  an  a g a t e  mor ta r ,  and  is stable The  steam-0= mix tu re  should contain : 75% : s team eral ly  by prec ip i ta t ion  of the basic ca rbona te  by Na.-CO=, 
1647. JuLzAnv, A:, RA~'Er, R., ~,xn L~D~. A. Kinet ic  to 0.- and moisture.  N a O H  solution has  no action for brown coal  and  p e a t  and "S5-90% for  anthraci te ,  f rom the  n i t r a te  solutions. T h e  l i fe t ime  of  the  T h  

Study of  the Dissociation of  Carbou .Monoxide Ac- ~ e i ther  hot  or  cold. Acid so lu t ions  a n d  acids  react { ' .  A gasofcalorifievalue4,S00cal.per m ) c a n b e  obtained,  ca ta lys t  is ve ry  Iong  uader  the condit ions of  isosyn- 
c0mpanying the Redact ion of  Metallic Oxides Disc., s lowly  to explosively depending on concentrat ion and ~; The cracking of t a r  formed in the low t empe ra tu r e  thesis and can eas i ly  be regenerated.  A. wa te r  gas of  
F a r a d a y  See., 19~tS, No. 4, pp. 193-196 ; Bri t ish Abs., temlO'eratm.e. The dens i ty  a t  25" w a s  7.66 which is :':: carbonization zone affected the composition of the  gas. CO : H.- ra t io  of  I :  1 -1 .2 :1  is used fo r  tile synthesis. 
1950, B, 1, p. 415. " lower  than  the  calculated densi ty of  7.91 f rom x-raray. ~ [ The gas  with highest  calorific value was  obtained in The  type of reac t ion  Pr0dncts obtained is  dePenden~ o n  
Kinetics of  the  reduction of  NiO and Fe.-O~ by CO da t a .  X-rays  sbowed hexagmml  close packing of the ~ the gasification of bi tuminous fuel. The  fue l  contain-  ing ash up to 30% a n d  moisture 25-30% can be used certain condi t ions:sach as composition and  niethod of  have  been examined by s imul taneously  measuring,  as  Ni atoms, wi th  lat t ice constants,  a 2:664, e 4.298, and ~:~ production of  t h e  catalyst ,  t h e  t emt)e ru ture  and pros: • 

functions of  time, t h e  ra tes  o£ oxide redact ion and Of c a 1.613. The  s t ruc ture  agrees  wi th  the  e-phase of :~- |  for the gasification. 12 rots. sure,  the residence r ime  of the gas in t he  ca ta lys t  space, 
coCO dissociati0n Absolutely. pure  Ni  does not  catalyze lee--N. The  N atoms a re  lOcated a t  t h e  c e n t e r  Of an .{~:|  1653. KAOA~'. M. Y., Mmmzov. N.  ~I., X~n Povunovs= operation in 1 o r  more  stages, t h e  ma te r i a l  of t h e  

dissociation. Ni charged w i t h  H.. catalyzes the octahedronh ,. o f  Ni a toms  a t  a distance of 1.877 from__ ~?~| ~:AYA, ::0. M.  [Sorpt ive  Propert ies o f  Mixed Cats-  react ion tubes,  e tc .  With  a p ressure  of  150 ann.  and  
dissociation probably on account  of  0 nuclei formed t e _N~ atoms, and 3.423 f r o m  the  other  N atoms.  The :~',~| iysts. L Sorp t ion  of  Anmmnia  on Synthetic- a flow ra te :of  t h e  gases  corresponding to !0  I. final g a s  
by reduction of CO by traces of  act ive H adsorbed on N a toms  a re  inters t i t ia l  and  the s t r uc tu r e  differs cam- :~$i | .Ammonia  Cata lys ts  in Connection wi th  the  Funct ion pe r  hr. p e r  2S gin: c a t a l y s t ,  the  a m o u n t  of alcohol and  , 

~ N i  crystalli tes.  In  the  Fe  sys tem the Bondouard re:  pletely from tha t  of  Cu=N. F r o m  an x - ray  s tudy it t :~!|  _ of Promoters.]  3"our. Phys. Chem. (13". S: S . R . ) ,  o ther  O.-containing compounds, which  prevai l  be low'  
ac t i on  does n o t  occur nnder  conditions Unfavorable t o  i s  es t imated  tha t  the  solubili ty Of N_. ill Ni  does not : ~  : vol. 8,: 1936, ppr 677-6SS; Chem. Abe ,  voL 31, 1937, 375 °, decreases  r ap id ly  with r i s ing  temperature~ 
the format ion  Of metall ic Fe.  : C0 dissociation appar-  exceed 0.07% by weight  j_ : . . ~ |:[ p .  2 0 7 8 . .  Mostly l iqu id  bh'anched aliphatic hydrocarbons  a r e  

. en t lYrequi res  the  presence-of  an  interfacellke Ni or  1650.  H.¢HX, H ,  .~.~D M i ~ a E n o ,  I=L [Metal - :~mides  :~{: Pu re  AhO~ has  a::high adsorptiye capaCitY fo r  N t t , ~ :  f o r m e d ,  ,375°-425°= With  r i s i n g  tempera ture ,  t h e '  
Ni0  or  Fe-Fe=O or rbe pr ior  fo rmat ion  o f ( ]  nuclei, and ~Ietal Nitrides. XX,  The  System Iron-Nickel-  J . . . . . .  ,~ vr ~ . . . . . . . .  Up to 600°-700 °, With a hea t  of adsm'pti0n of 30 cal .  : a m o u n t  of n a p h t h e n e s  gradual ly  increases,  reacbing: 

= : ~ . , , , , ~ . ~ .  oeoaos .  ~ s ~  . . . . .  : : . . . . .  z:,ztrogcu.] ZtSchr sno re  Chem'  vol o.~a ~o~o nn : ~ l  : p e r m o l  f o r O c m ~ p e r g m  A1.0~ o r l S c a l  f o r 6 c m ) p e r  50% at  450°--460 °. Between 450 ° and  500° ar0mafics: 
.... : J v x e z n s  J, C .  ~qee abs 6952153  246 n o ~  !21-134 ;  chem.  Abs., vole.r44 1950 ~ " ~ " - : ?  . . . . .  ~!~|: • gin. Of "Ah()~. In  the  :adsorpti'0n l a y e r  "a t  ~ 500 ~ N I L  : a re  identified. T h e  a m o u n t  of g a s e o u s  products  in . . . . .  

:: ' 3398. : ' : :  : 2 :' " ~?v? '  A l l o y s  of  Fe  :and x'~:,,,,+Q},, ' ,~ ~n ~ ~'~ ~o~-" ~^ L;, ~ ! ~ |  breaks Up into H a n d  a surface-bound radical .  Addi: creases f r o m  less t h a n  10% a t  375 ° to 50% a t  440 ~, w i t h  
r b 1 ~ 8 "  JUI~0EnS, J.  C '  x~-n COUSSEMAWT ]E~ ref i t -*  : :  70 "80, 90, and ~ 95 at'. ~o~F'e'w~re'~Ttu~.i~u',l'~°~n~,u. ' i ~ i | '  tion of K=O to the  AI:O, decreases the sorpt ive  capaci ty  isobutane the highest ,  and a t  4500--460 - ~ of  the t o t a l  

Adsorption on the Course of  Cathie'tic l~eac~om~ . 1'000° in a s t ream of NH~: The  ont imum tem~:~:~ . :~  ~':~|! r and t h e b e a t  of adsorpt ion to  abou t  % .  F e  addit ion s products  consists: .of this i~ydroca rhan .  Unbranched  
Jour.  ch im.  =phys., vol 47 1950 up 139-144- O.h~::: r ange  for  uptake  of N was  3 5 0 ° - ~  ° Th:. ~ w~e]'_~.:~, ~ ~i~|:~ .... also decrease adsorpt ion to about  ~ ,  w i t h  a smal le r  a l ipha t ic  hydroca rbons  a p p e a r  in only v e r y  s m a l l  
Abs vol 44 1950 ~ :10 4-~ ' - " . . . . .  N in the  ni tr ided alloys v - r  ~ . . . . . . . . .  " "~.=-P= e'~L ?~ ~: ' '~ effect a t  h gber  t empera tures ,  a m o a n t s  N-bu tane  results in a m o u n t s  Of about 10% 

• , . , ~. • ~ ,~ ~ ~ • . ~ ,=~ uuvar~y w ~ n  zne a~onnc :~-:'| ~-. - ~ ~ - 4~0 ~ o .  of  the  isobutane With  a cons tan t  t empera tu re  o f  Kinet ics  of  as- h a s e  and  . . . .  ' ' : 70 ~'e. "xne uptake of N: can  be increase ~ "  • KAO.~r~ Y ~ ,.~ce sos , ~ ,  . . . . .  - ' ~.+~ . . . . . . .  g s - p _  ~ . . _ l iqmd-phase  catalyt ic  re-: p r e t r e a t m e n t  o e  t ~  . n ~  .+, ~ ,~  & fu r t he r  by ~ ~ ; ~  ~ ~ ,¢ ~ . . . . .  " ' : 450 ° the  reac t ion  begins  a t  6 a tm.  p res su re  and a t  30 

:: =: :sorPtmns .of_reactants and p r o d u c t s .  Reactions d~s- nqUenc-mn~ ~°r°°om~teomperature, and  finallY Pi'01onged :~ ,* '~ : :  165,t: KAII~Ea F: :DIS. Koldenwassers toff-Synthese produ~t~on"of~5.'1"~:~C:,~,~"C,,YS."4gm/is~:a~'16.1 
, c ~  ~,.n~uee the hyflro.genattan of CO end CO.. to w~.'~mg a~.~_:Z~ r 1%r alloys treated this way ~!~| / usch Fiscber-Tropsch.  Springer-Ver!ag, ~ : B e r l i n , . "  gin.  ~llqhid hydrocarbons /N-m:  ~ en t e r i ng  g a~  T h e :  

' .,~*:_~, =, ~ ~ ~a0s. z~ta~, Z~6O), of  C~H~ to cyclohexane  . - - ~ ,  ~-~.,~m uuyo .ue or  mOre the  % N a g a i n  varies ~ \ |  : : Germany,  1950 322 pp. ; rev. in Chem. and  Eng. News amoun t  Of n rodue t s  f r o m  a s ing l e  opera t ion  increases  
: :  : , : ~ m e  presence of  CO~ (abs~ 2461), 0f  acetone to iso-: nnea r ly  :~:~th t h e %  Fe ;~wi th  alloys c o n t a i n i n g  less i~,~?'~" ,; - vol. 29, NO. 28, 1951, pp. 2860, 2S62. : wi th  r i s i n g ' p r e s s u r e ,  reaching a t  500 a tm.  46.5 g m .  
: . p opyi aloe.sol;= c=H.. to C=H~ (abs .  695); and t h e  de- l~e,: t h e  ¢7o N a p p r o x i m a t e s  t h a t  fox" Fe,N. D e b y e - ' ~ . ~ ( :  : : "This b0ok i s  based to a grea t  ex tent  on :pa ten ts ;nnd  iso--C,-and 40.5 g~m gasoline p lus  all  The  yield o f  

~ Y f ~ g e n a ~ o n  of a secondary alcohol  fo a t~eton e (hbs:  Scher re r  d iagrams  were  m a d e  of the  Pure  and  n i t H d e d ~ l ~ :  ~ ; i :  l~atent .applications issued during the: deve lopment :of  l iqu id  hydrocarbons  was  greater  w i t h  ¥ ,A  stainless-  
:! t akY-  ~ nyarogena tmR of P h 0 H  to cYclohexanol alloys. There  were 2 a l loy  and  2 nl t r lde  ~hases  found:~}~][  :~:~}~ r ~ e  hydrocarbon synthesis.  The  yahm of these pa ten t  ' :  S tee l  Pil~s t han  .with CU pipes.  T h e  cOnve}sion of  c o  

:: ~ . ~ . ~ =  tuLouga me. m t e r m e d i a t e  format io  n of 3- cubic face-centered alloy ¢I~ ace . . . .  (,~ ~ , , , ~  ~,,o::~:w~:~# ! references could be i nc r ea~d ,  however,  bY ment ioning increases  with r i s i n g  pressux~e i n s  single operation, 
~. t=~u..uoue ~ qnantltatlve evaluation of th ta ~ ~ ~ ~ ~- : i ~ . ~  . . . . .  " . .  _ . " ' e a d -  i n i n g  10-70c/~ Fe and is ~the ~,n,~ ~.~=-~'~=,~'~ ~ ,~  ~ ~ : ~ ¢ . ~ :  their  dates  of applicat ion and publication. No a t t emp t  : l ikewise  a t  o0-100 atm.,  provid ing  severa l  ope ra t ions  

-= ::: ~ v ~  cu.emmen~s ana  the: s e v e r a l  react ion Velocity : i s  below T h ~  ~ ¢ ~  , a ~  ~ -~ ~ - ~  , ,  .~e: 7o. "~'~:i.~:{!: is made  to compare, crit ically, results of resea rch  w o r k  ins tead  of 1 a r e  l~er£ormed. :Graphical  and t abu la r  
..n°nsm~nt, s J s m a d e . . S i m i l a r l y ,  t h e  hydrogena t ion :  o f  N w i t h  an'iher-easYT"-'~*~,~e m ~ ' e s  T-~'e i n dlSsOlVm.g~)!~=;{~: done by different r e s e a r c h e r s  or to e0n t r ibu te  subetan= da t a  show the  influence of  t e m p e r a t u r e  and  pressure  

. . ; ~ = ~ u ~ n e  ~o oec.a.nYdronaphthalene takes  p l a c e  ~ b0~- , ;~ -+  . . . .  ~ ,.~ t-~ ~a~.~ce cons tant  a~: A :  c u b ~ e ; . ~  tialiy: t 0 t h e  theories Or to explain the  mechan i sm o f  : 6n" the type and .yield of products, a s  wel l  as  the i r  dis- 
~ : ~ a ~ e ~ .  ~m-ze--xo-rma.~lon- o f  1,2,3,4-,tetrahydronaph. 7a~-" ~.~,~'=*~ ~ Y  puase_~xx) 2.stable fo r  Fe  a b ? v e ~ : ~ l l ~ : ~  the iu ro lved ' : reae t ion .  " A n y  revision of  t h i s  b o o k  t i l l a t i on  range  and  the  :composition i o f  t h e  Various 

t ~ - , ~ -  ~atecmeu!a~es in the  hydrogenat ion of: C ~  ._~vo. -o.: - v .  w 0W, oa.n.a a z m t r m m g  : temperatures  ap~t~lll~.~.~}~:~ s.hbuld contain more  d a t a  regarding the  :basic fac ts  fract ions.  The  compositi0n 0f  ' the r eac t i on  products ' ,  
: : : :  : :-,~c~u~uexane.are~notdet~ected. The  pessible use  0f- to:~ou . a o 0 v e 4 5 0  z t c h a n g e s t a  ( I )  wi th  a great.lY,~,~l,~.~:,  qE the  synthesis and  f ewer  da ta  on the  p repera t ion  of can'beVariedwithinrather!widelimitsbychoesingthe2: 

:~ ,~ '= ,~v j ,  o r - o m e r  cam.pounds a s  raceeptors for  H= in!: : ~em.axge9 lattice: Like  a-l~e, ' ( I ! )  :takes up on ly  v e ~ : ~  i, dl~Cific, and for  a g r ea t  pa r t  On re l a t ive lynn impor tan t ,  synthesis  condit ions.  The  g a s o l i n e  obtained a t  450? 
, , .~-~#uf~s~aauon cata~yms as dmcassed." : n t t i e  N in solid'solution, i A  cubic f a c e - - c e n t e r e d ' n i t r i d ~ ( ~  ~ ; d, 'hilysts ( 4 5  pp a r e  given over to: k iese lguhr  cats"  and 150 a tm.  and]hydrogena ted  h a d  a n  octane number,  

: : !': -'=~Jt~z~aLixo, K Hoe abs  207 - • . phase  ( I I I )  is stable up  to 70% l~e-'whil~ , h o v ~  t l l i B ~ i ~  ~*'-~ IYsts) T h e ' s e c t i o n  (73 p p  i on  synthes is  products" a f t e r  adding 0 08 vol  ~ :% of Pb of 95;  a t  370 ° and~ lS0  
: aus~zcz, J . L .  ~ee abs. 3240. ". ~- a hexagonal  n/tride phase  . ( r v )  also o c c u r s .  ( I I I ) ~ / ~ ' ,  presents  considerable useful~isformatmn:on t h e  d~ffer- a tm.  89.6%, : . . . .  ' ::: : :  
: ~  Iuz .%R £~evabs 1948 2483 c°rrespondstoFecNwithsomeoftheFeleplacedI~y.,~i/;~).~ ~n tm~e thods l l s ed in  G e r m a n Y f o r r e c ° v e r i n g a n d . r e "  :~ : K~u.ua.'¢nF.s~,S; g e e a b s  ~ 3 6  . . . . . . .  . : 

: = : : '  : ~ " ~ '~ " ' " : ~ Ni. The  COnstant ¢ ]nc rea  ~.,~ r';,~ ::~ 
1648a. J u z A  R "  . ~ n  PUFF ]~ rCr~sta~ v+-- .^~---  -~ ' - - :k ses wi th  % N-~and : i t s  ] hydrocarbon synthesis  is n o t  only of  I m p o r t a n c e  for  : KALLEI'ZBEI~ER, 1~ H .  gee  abs.  576. r " . . . .  

~ !  g t h e  synthesm products  and f u r t h e r  shows m a t  " . " " - . 
• , ' " , • , ~ • ~ - u ~ u r ~  o~ c rease  w~tn t h e  % ~'e para l le ls  t h a t  for  the~pure:~ ~ ~ : 
Cobalt C a r b i d e . ]  i~ 'aturwissenschaften vol.  38, 1951, 10ys (17)  resembles i~ l i t t le  of  t h ~ , .  ~ e : m a n u f a e t u r e  o f  liquid fuels bu t  : for  t h e  p r o f l u c -  i65"L K ~ I ~ o ,  B . :  Use  of 0xygen in  AIe ta l iu rg ica land  

: Pp. 331-332; Chem. Abs;, vo l  46 1952 p 2 870 ' • e=N except  t h a t  :a 
Fe  is replaeed by Ni. The  decomposition t e m p e r a t u r e S ~ ! ~ ' : '  ¢~n .o f"  r a w  ma te r i a l s  fO r m a n y  o t h e r  :muust~aa~ :. ~ 0tl~er,ThermochemicafPr0cesses. I r a ,  voL19,19- tS ,  

: : Co.-'C:crys.tallizes i n  the  rhombic  'system; a~-2 885,  Of the  ni t r ided alloys a r e  Io o - o w t t h ~ , . } . ~ ;  processes. : ' . . . . . .  pl~: 44:--59; Chem. Abs., vol.  42, 1948, p .  6291. ': ..... 
1655. KAzS~R WILHELI~ II~sTr£UT FOR KOHLENFOn o 'Reviews  cost  of productioh of  O=.and its  uses in : '.i ~ '~b=4~54~ e=4;360 A ;  2 CO=C in t h e  uni t  cell, d ,=7 :76 ;  i n c r e a s e  In the  % F e .  w, r a n g i n g  360 - - o 0 0  "~ ,~i¢?~.:ii s c ~ e .  [Report  of  the  Middle-Pressure Synthesis '+ . . . . . . . . .  n ~r~d . . . . .  n of s~nthes is  ~ s .  
:~-~Withlrom] . J u n e 1 9 4 0  75 pp. - 0 T S  Bib. Tech.Rept . ,  : . . . . . . . .  i . . . .  

:vol. 1.2 No  "6, 1949, 1~ ' ~ 8  ; P'I~ 9S 743. : : ,~. KAL~'A~ASUSnAnA~[, A.  ~C¢ abs.  3013~ 



.... : : ~=:*~rX~E, O. ,~ce abg. 2414 2415, 2416, 2417, 2413, coneentra t ion of  gas .  (2) For  f irst-order react ion 
2419, 2421, 2422~ 2423, 2424, 2425, 2426. in a s~ream of  lmwdered mater iaI ,  x is inversely pro- 

KAMIIKE, O., I~-ATAOK.¢. S., ~'IBAYASHI, ~I., AND p o r t i o n a l  to p ressure  in the  kinetic region but  i n d ~  
NEo~sn~, R. Hydrocarbons  F r o m  Carbide. I I .  i~on- Pendent  o f  p ressure  in  t he  diffusion region ; in ei ther 
catalyt ic  Polymerizat ion U n d e r  Ordina~T P r e s s u r e - -  
Analysis  and Liquid Products.  ~ee abs. 2420. 

1658. K~m~.~ ,  H.  Reduction of Ferr ic  Oxide and 
I ron  Ores by Hydrogen.  Jour .  I ron  Steel Inst. ,  eel. 
112 I I ,  1 9 ~ ,  pp. 279-29S- Chem. £h~ eel 19 1925; 
p. 3451. ' . . . .  '. " ' 
Samples of  pure  Fe.-0~ and of  hemat i te  were heated 

to 500°-300 . in a combustion tube, and H:  was  passed 
over  them, the volume of gas used and the  % of re- 
duction to Fe  being recorded a t  definite t ime in t e rva l s .  
A t  500 o tim t ime required for 90% reductiOn o f  the 
hemat i t e  Was 78 rain. ; a t  600 °, 46 rain. ; a t  700 °, 39 rain. ; 
a n d  a t  800 °, 30 rain. The  volume of ~EI= used also 
decreased with r ise of tempera ture .  At  about  570 ° 
the  velocity of reduction increased rapidly and the 
volume of H~ decreased suddenly, probably because re- 

region,  ~ is inverse ly  proportional to the  r e l a t i v e  "]:~] 
Weight concentra t ion of  react ive gas. (3) I n  reactions 

i accompanied b v a  vo lume  increase occurr ing in a 

in the  kinet ic  region bu t  is directly proport ional  to 
pressure  in t he  diffusion region ; x increases  with in- 
~r:~:ingeoinitiaal:dOh~vme concentrat ion.  ( 4 ) I n  r e a c -  

" P " . a volume increase occurr ing in 
a s t r eam of powdered mater ia l  w is inversely pro- 
por t iona l  to pressm.e in the Ktuetie region bu t  inde-  
pendent  of  pressure  in t l e  diffusion reg ion ;  w de- 

: creases  with increas ing  initial Volume concentration. 
KAPpELMACHEIL E. 8co abs. 2620a. 

1664. KAPUSTINSKII. A. Fo, A.~n GOFMA.~. E. [Equilib- 
r ium in the  Reduct ion of Cobalt Oxide by Carbon 
Monoxide.] Jour .  Pl~ys. Chem. (U. S. S. R.) ,  eel. 

duetion below this t empera tu re  was  f rom Fe~0~ to - 9,  1937, pp. 713-715; Aeta  Physicoehim. U. B. S. S., 
lye and above i t  f rom FeaO, to F e 0  and Fe0  to Fe. vol. 6, 1937, pp. 4S7-4907 Chem. Abs.. vol. 31, 1937, 
As  velocity of reduction increases slowly above 600 o, " : p~ $3fi9. 
ture.this would be the  most economical reduction tempera-  0 v e r  the range  993o-1.393 ° abs.. the equil ihrium is 

• giveu by log K ~ - - ( l / R )  [ ( - -17 .005/T)- -S  06 lo~ T 
1659. ~(~-),ZOLKI~', V. P . . .<xn LIVSHITZ. V . V .  [New 0:00254 T--0 .063 T:.}_(3S.iO0/~/=)].~31.7S. 'T i l e  ~ ' a l ~ e  

.  ernou obtainin  Amnmnia Cata,,'Sts F,'om u tho exl eri,nental doto was 
N a t u r a l '  U r a l  Magnetite.]  ~ o u r .  C]~em. Ind~ ealc{{lat " - " %` e n.~pared to the  value 10,918 cal 
(U.vol. 30,S" S.1936,R.),p.VOl.4630.13. i936, pp. 39S-401 ~Chem Abs., . . . .  (ahs.' 833).en xrom oa t a  g~ven b y  E m m e t t  and Shultz 

Ore is fused wi th  AL0~ and excess 'KN0 '  o'r-,,-,~ . . . .  ~ 
separa ted  magnetically.  Enough F e  ~ ad~ed'~o~o~rm : . . :  z ~ . ~ i . ~ s ~ ,  M . N .  See abs. 726, 727, 729, 1796. 
Fe,O~, and the mix ture  is fused and separated as  be: ~ r b K o ~ n ~ v ~ . . ~ ' o  ? -nd[~ t rh :g ieS  o f  51ethanol  From 
fore. Thin t r e a tm en t  reduces the amom~t of SiO- to = . . . . .  ~ ' - -"  . . . . .  * ~ .J Org. Chem.-Ind:  
0.5%. - - ~t~ 5. ~. ~ . ) ,  voi. 6. 19397 pp. 574-577; Cl~em. Abs., 
~ o  ~ ^ ~  _~ ~ . ~  , ~ _ vol. 34. 1940. nn nc~7 ~ o o  

~ i m .  Prom, ~ .  Ha. ~, pp: ~ - ~ 9 ;  Chem. Abs., ~ol. 
43, 1949, p. 2343. 
5Iethod fo r  calculat ing the  h e a t  t r a n s f e r  in ca ta lyt ic  

synthesis of  hydrocarbons f r o m  CO a n d  t~-. Th is  
method is applicable to both t u b u l a r  and  plate  reactors .  
The t e m p e r a t u r e  var ies  considerably  along the enta-  
lyst, and  for  bes t  results,  the  cooling should be adjusted 
to the  eonditions of  each p a r t i c u l a r  sector of  the  
catalyst.  
1670. IC~I~SH~VI~, V. A., .~.~V LEmUs~,  A.-G. [Con- 

tinuous Process  for Conversion o£ Gases Containing 
M e t h a n e  and  Other H y d r o c a r b o n s . ]  Jou r .  Chem. 
Ind. (U. S . S . B . ) ,  eel .  10, No. 1, 1934, pp. 34-35;  
U. O. F. Co, Survey  Foreign Pe t ro l eum L i t e r a t u r e  
Transl .  S-396, 19467 Bri t ish  Chem. Abs ,  1934, B, 
p. 611. 
Hydrocarbon consti tuents a re  conver ted  in to  CO and  

][~ by pass ing  the  gas, mixed w i t h  air ,  over  N f  a t  
1,0000-1,100° ; a t  lower t e m p e r a t u r e  the  Ni is inacti- 
vated by 0D--0.25 Ye of S in the  r e a e t m n  gases. 
1671. KARStIA'~:I-','. ~r A., B0UUSLAVSKI I .  ~I., ANn 

S~R~0VA, Z. M. [Catalysts  f o r  Methane Conver- 
sion.] Jour .  Chem. Ind. (U. S. S. :R.), vol. 10, No. 8, 
pp. 31--40, 1933~ U. O. P .  Co. S u r r e y  Foreign Petro-  
leum L i t e r a t u r e  Transl .  S-394-A ; Bri t ish Chem. 
Abs., 1934, B,~p: $2. :. : . . . .  
Process 6f conversion 'of CH,-H.~0 m i x t n r e s ' i n t 0  

CO and ~ is bes t  catal~-zed by f i rec lay  containing 6 . 4 %  
of reduced Ni a t  1,000~: Tll'e ue t iv i tv  of the c a t a l y s t  
i s  increased by  u p  to 1~'~ Mg0  and  diminished by 
more t han  1% ~fgO. Loss of  Ni  a s  Ni (CO),  m~d inac- 
tivation b y  format ion  of carb ide  a r e  vir tual ly  neg- 
lfgible. :EL-S a n d  o r g a n i c  S compounds,  initially, 
slightly depress  the  act iv i ty ,  wh ich  then remaius  con- 

. . . . . . . . . .  IL-~ERATURE ~ s ~ m ~ c T s  : . . . .  2 1 9  

voL 14, 1925, pp.  173-2177 Chem. AbS., voL 20, 1926, 
p. 570, 
The rma l  and  m a g n e t i c  analyses,  hardness tests ,  and  

microscopic examina t ions  a r c  reported for  the  Fe -Ni  
system, a n d  t he  b i n a r y  equil ibrium diagram is con- 
eluded to be of  t he  solid-solutien type. The  A~ change  
fa l ls  s teadi ly  w i t h  increas ing  ,Ni eonteut down to 
--190 ° a t  35cA Ni a n d  occurs in a tempera ture  i n t e r v a l  
r a the r  than  a t  a point .  N1 dissolves C n p  to 0.55%, 
fo rming  a eutect ie  w i t h  C a t  1318" and - 2 ~ %  C. ~i~C 
i s  very  unstable  a n d  cannot  be detected w i t h  t he  
microscope. The  t e r n a r y  d i ag rmn  was  worked o u t  
and  is described and  i l lus t ra ted  by a sketch of:a model.  
Photomicrographs  o£ typical s t ructures  also a r e  shown.  
For  e tehing.specimens wi th  over  25% Nt ei ther  s t rong  
H~N0~ or :hot HC1 w a s  used. ~ o  ternary entectie w a s  
:found: .-~ b ina ry  enteot ie  contains  4.3% C w i t h  no Ni 
and decreasing C down to 0.3% wi th  increasing .Ni up  
to  30%. Cement i te  occurs In the  t e r n a r y  al loys w i t h  
0 to about  30% Ni, w i t h  over  0.1% C. With i nc r ea s ing  
NI, the Ai t r ans fo rma t ion  is lowered and is difficult to: 
detect  with over  10% h'i, bu t  is almost independent  o f  
the  C eontenL W i t h  h~creasing Ni, the A.- and  A~ 
points a re  rap id ly  lowered,  a n d  the C content  a t  the  
eutectoid point  decreases  down to 0.3% ut about  35% 
Ni. 6 lilates of cu rves  ac¢~mpany this paI~r  . . . .  
1675. K : ~ S ~ A ,  S. synthe t ic  Methanol as  a : ~ e l  SUbs- .: 

s t i tute  Joar .  F u e l  Sac. JuPan,  vol. 15, l!136, pp 57-  
59. : : ] : . . . . .  

: From::the resu l t s  o f  pract ical  t e s t s  it is eoncluded 
tha t  i t  is possible to  use MeOH as  a fuel for  gasol ine  
en~nes  i£ the  fuel  : a i r  ra t io  iS increased. Sinee M e 0 H  
has  a low calorific value,  best~ resul ts  in lowering the  
fue l  consmuption a r e  obtained by blending ubout  50% 
of benzol or  gasol ine  wi th  it, Compared wi th  gasoline, 

!660. ~ .  ,,Effect .of Different  C~nditions of Re- ~, A _ '  .194°.' PP" 5°47~ 6929 . . . . . . . . . . . .  the  meri ts  o f -MeOH are  i t s -h igh-ant iknock p r o p e r t y  - 
~u?~on en ~ne.Acth-ity and St ruc ture  of  I ron  Am . . . .  mi~xxrelU.e~vS2bta~!ed in good yield by passing CO=-H= "~i!: . stsnt. Deposit ion of soot t akes_p lace . t 0  an  :extent, . . . . . . .  i ~ i~  increasing wi th  the  content  of  h i g h e r  hydrocarbons and  low f reez ing  p0int,  and its  disadvantages a re  i t s  

• ~ta~YStS. Jour.  Chem. Ind  ( U  S S R ) - ^ ^ : .  ~ r u  ~n-~:r-N~ ca ta lys t  a t  370% Tbe gas :";,~ in the mixture .  : : ' " ' high h e a t  o f  vapor iza t ion  and  low calorific value.  . : ~ 
.: vo]. 147 i937 p p  93-93. ~Chem -Abs vol 3I  " 1 9 3 7 '  : x r ° m  ~ :u (ue~ l~u0H fe rmenta t ion  contains t races o f S :  1672. Kk~zr~.~:,-x~.~, N. [ c a t a l y t i c  Format ion  of  1676. KASSEr~ L. S. Lhn i t ing :High-Tempera tu re  Ho~. 

p. 3217: . . . . .  ' ~ :: • ' ": ' ' ' comp0Unas, wh ic t !  i n a c t i v a t e  the ca ta lys t ;  such gases : Methane ~ F r o m  Carbon  Monoxide in : Industr ial  ta t ional  P a r t i t i o n  Func t ion  of:Nonrigid Moleeuies~  
: T~me reqmred  for  reduct ion  is ve ry  in ,pro ' t en t . . .~  : m  ay  be purified b3~ pass ing  m~er active C. ~ !  ! " Gases:] :Iour. Chem. Ind: (U.  S. S .  R . ) , v01 .  13, 1936, VL Methanol Equi l ibr ium.  :lour. Chem. Phys. ,  vol.~: .~ : 

• na tu ra l  magnet i te  sliould be reduced for 46 h~ ^ -  . . . . .  See abs 7241 728 3557 " !~:~:~: - 598--602; :Chem. Abs., vol: 307 19367 p. 6534. artificial one for  3~ h r  The  ~ . - . . . .  1666 K . . . . . . . .  ~:l!~l ' . . . . . . .  ~,1936, p. 493 -496 ;Chem~Abs ,  vol. 30,1936, p. 6250~ : 
a t  400 ° I r.- -*--  -'--, " ~ . -~e reductions a re  best  r un  = . • .~fl~Avi~, V. A. [Low-Tempera ture  Conver:  ~;~:s CI~ cannot  -be profitably p roduced  f rom ordinary  Entropy of  3 IeOH and  the  equilibrium cons tan t  fo r  
1661 . . . . .  ~ !~,u no~ ~oo m g h  a ra te  of  gas flow. s ~  n o~ ~ e t a a n e : !  Jour .  Chem. Ind.  (U. S. S. 1~.), ~ ~ blast-furnace gas ,  hut  i f  the gas  bus  been produced  ~ c O H  synthesis  a r e  calculated f o  r 2 tooL models  : :i 

• ~'-~=T'=.." t~-o~eonmg Aehon of Wate r  Vapor  on ~ , .  • ~  ~ o : ~ ,  lv34,  pp. 31-33; Bri t ish Cl~em. A b s .  by blowing O= into the  furnace ,  a gas can  then be • ron  wa~a]Ysts fo r  the Synthesis of  Ammonia  ~ Jou~ " • ~ '  ~ '  p ( i l l -  Cbem Abs vol ~3 1934 ,~ "~e-~ , ~ ~ - rota tes  f reely  and  the  other  h a s  a torsional oscil lation 
~ n e m  Ind (U S S R '  v 1 . • . . . . .  . . . . . . .  , . . . . . .  ~ .  about  the CO bond . . . .  - • ~ • : .  • • - • :),  o .  14,. 193~ pp. 244--249 : Complete cenversmn of CH,  and H=0 i to CO. and . 7  ~ obtained conta in ing  up to 60.6% OH,, a f t e r  adsorp- tion of  CO~: ~ T h e  best ca ta lys t  fo r  t h e  conversion wi th  : . - 

- " Steam consists of  84% Ni and.16% AL-0~, ~ a t  about  400 °. K.~SSLE~, R.  Sea abs. 3187, 3188 3487. : ~uem. ~os., vol. 31, 193,, p. 4777. at: 500~--600 o is possible only  when the  CO: producedi~  
Po! .ons nl< e catalyst , hn its action ]s s  onger ' media ely r. move  from the  eaction gases hv Ca0 •i • 16 3. I ,   ,[Caf- 16 7. 

. . . . . .  un ~ acnve  catalysts .  : Poisoning is g rea te r  a t  hi~ber  ' . xne. react ion ~s cata lyzed b y  Ni which is ha'were/-" ~ ' . . . .  alytic Cracking  of the  Synthin  $'raction:] Kh im.  ~ , ,~"~ '~  ~o ~ ,  ~ ~ o ~  ~n ' ~ ' - ~ 4 ~  " 
_ pre[sures•  an o lower  tsmperatures~ I t  i S  due  ° "to : : rapmly  inac t iva ted  b y  t races  of.S'in' the ~a~ ' "~'~ ":' : ' Tverdogo Topl iva  Vol. 9,1938, pp.  7i-76~-Chem. Abs., ,~,e.-.,  ~-. :  ~ ' . U  . . . . .  ~ :  . . . .  :~." "..'~.~ ~ -" ~ ~ , .~ ' ,~ '  : .: 
. . . .  u ~ r u o n o n  oz act tve  centers  o n  the  Catalpa* ~ - - ¢ ~  " i667 ~ . N ~ . ~ . ~  , ~  .: ,~ . . . .  ~ ~ " : :"  ./~ !." ~ v , ]  ~ ~o.~.q ~ o ~ a  : :: :: H is to ry  of s y n m e t i c  m e u m n o l  Do m nere  an~  ~ r ~ . . ~  

: : 1662. ~ z 0 L x ~ ¢  S P~ ~4.:~-. :~:  ~. ~o~ ~ , ~ , ~ .  .... ~I0uox ~ "-~-~"~=~"--'~':.: ~ ! ' ° " : . ~ ° n v e r s m n  to Carbon  : : ~  '~: : ' : - :"  ~ "  v~vY'~:~: r y ~ ' :  - :  £^o ~=~o ~ : ~  o,n~ : ~is sketched figures on: the  l~roducti0n and pr ice  s ince  : : :  
: ~E~ov.~ K m'  r'r,^~':._~'?~*~'~,:..v. ~ . ,  anu :Koz -  ~ o ~  ~ , ~ % ~  ~ :~zogen .  ~no~ E n g .  Chem., vol: 28; : ~ ~!~?:. : Synthin f ract ions '  .boning a ~  ~u .-z~U , zoo - , ~ ,  , . ~98 :  a r e  n r e sen t ed  'and p~:esent producers  a r e  listed:., 

S~ the s ,  io :~, ~. ~_~=.uu~tlon oz t~ataiysts for  the  : : ~ ' ~ "  ~ "  - ~ ' T x ~ ' ~ ;  ~hem.  Abs., v01.30, 1936, p 6923.  ~ ;,::' : and  200°-250 ° were  i n t r o d u c e d f r o  m buret tes  bY drops : ~v~  main~emnhas is . i s  ~laeed on a description o f  t he  ' 
R¢~ ' ~ ~ u ¢ o ~ o n ] a . J :  Jour;  Chem. Ind.  (U S : - P r o c e s s  of  conver t ing na tn ra i  ~'as to ¢"~ - ~  "~  u . .  :'~ :~:~'::'~. into a qua r t z  tube  placed in a n  e lect r ic  furnace.  The  - ~ ' ~ , ~ ' ~ , w  T.~ n l - n t  o f  t he  Commercial  Solvent Carp  • :- 
1~3~,~..~8~4 -. --,,o, pp. ~97-390, Chem. Abs., vol. 29, • t h e ~ s e  of  s t e a m  m tested on a~c0mmerc ' ia~scale ~ :  b ~  : ~  i~<:.~, catalysts  :were placed in the. tube  i n n  ".25-cm. layer  in " w ' l ~ i ~ ; e ~  ~na tu ra l  gas  catalytieal ly re formed i n t o  - 

. . . . . . . .  • . - ~=a~mg na tu ra l -ga s - s t eam mix tures  in ro~ana,.,e~w ~ ~'~::."~ that  port ion o£ the  tube thac nan  a eonstanz zempera- ~ -*~ .~¢-  ~ - s  w i t h  the addi t ion  of some CO- a s  t h e  -- 
• , ~ e r e ~ u c u o n  is run  a t  a t empera ture  and pressure  . appa ra tu s  packed wi th  grog, t hen  passin~-~ve~: a " N i  : ~  :~.~'~ ~ture. . .  The  Product  was passed t h rough  with a constant  ~ w ~ e ~ [ a l :  T h e  p lantTopera tes  a t  about  5,000 : .  

-~  - : - - ~  possm~e, a r e a  re efficient ca ta lys t  is ob ta ined .  .: catalyst& T h e : C H ,  content  o f  the r e su l t an t  ga s  w a g  Y ~  )~::~i-~k: ~eloc.ity o f  5 m 2 / h r .  The  t e m p e r a t u r e  o f  exPer!meuis p s. I .  g and 4007, a s  compared w i t h  cur ren t  p rac t i ce  • = - 
• ~ - r ~ 0 a ~ z ,  ~ .  I .  ~'ee abs 282 -.~-~. ~ o r  conversion 1.9 m ~ of s team is a d d l e  ~,~ 1 ','~]l ~:~.,wasvariedwithintherange~7~o.-~% =t 'nezouowmg ~ : ' ~ " 0 - 1 4 7 0 0 ~  s i ~ an~250°--400 ° " ' 

1 6 6 3  K ~ T o ~ o w c ~  B V r~ffect  : ~ , ~ : ' ~ , - ^  _ m. of  na tu r a l  gas, p r d f i U c t n g 3 3 m , o f ~ , ~  ~ . ~ ' ~ ' 7 ~ ; ; ~ l ~ : ~ ; ~ h t a l y s t s  Were used :  C r - C u - P , : ~ 0 ,  act ivated coal " Y ~ : " ~ " ~  ' ~" " "_~" . _ . .  1_ TM _ _  : 
Concentrat ion on ' the  Length of  tl~e ~ = : ~ s s u r e a n . a  ~ 04 and  CO 22% respectively: Total  ~on~,~n=~'~-m~'~ : ' :~l~'-~ '~. '~ ~ a' ca r r i e r  Cr -Cu  and Cr p r e p a r e d  by special methoc~ 1677a. : K ~ s ~ . s ,  :M. 1~., ~ S T ,  x~ ~ , _ a n ~  .=I.~RESS~, 

. . . . .  ~ . ~  ~ , , ~  in :: na tu ra l  a ~ . . . . .  ~ . . . . . . .  - ~, ~ > .  • " B. G ~ n  mmer ican  Fiscaer- '±ropsca x:,au~.. *m,. • Heterogeneous  Proces .~es]  Dokladv A e , a  ~,~^..,- . . g s p e r m ,  of p u r e  N~-H, m i x t u r e i s 0 4 4 , ~  ~n :~ ,~ '~ ' :~:~  (not d i s c l o s e d ) t h e b e s t b e m g  the  l as t  catalyst.  The  -- .^~ ~ ~ ~o~o ~ ~ - ~ a ~  ' 
S S. S H v o l  71 1950"~n 3 .~--~7~ h~h~:~ " ~ - ~  . . . .  C(ueinggas  used for  Conversion and for  h , ~ , ' - ~ ' ~  : ~ } ~ ~ .  ea t a ly t i ec rack ing  of var ious  f r ac t ions  of synthln 0vet  ~ng  ~ , e m .  vo . . . . . . . . . .  ~ . . . . . . . . . . . .  

. . . . .  vo!~ 44, 1050~ ~ 9220.. .... : -  ; . v~". : '0~ react.inn c h a m b e r  space gives 24 nJ.* of 'converted : ~ l ~ i ~ ; i ~ , . ~ e  a b e v e c a t a l y s t  a t  475,-5250 a t  a tmospheric  pros- . : : Gives cons t ruc tmn a n d  o p e m t m  n .de~ i i s  o f t h e  ga s  
Ma thema t i ca l  equations ~ a r e  derived for  ~: , , :5-;  ' gas  pe r  n r.  : . . . .  : : . ~ l ~ . ~ : : ~  ~re: .Tielded about  85-90% o$ l iqu id  prodUcts and 16-  s y n t h ~ i s  demops t r a t l onp l an . t . a t  ~ommana,  ~ , ssour ,~  

act ion Conditions involving layers  of  solid=uart~c~e~ 1668 . - - - -Z - - :  [Catalyt ic  Syn thes i s  of  H v d r o e a r b 0 n s  ::::.~4~:~*~!: ! '  15%~of gaseous products.  T h e p r a e t i c a !  for  mat ion of  Fu lvenzed  c o a ~ s . g a s m e ~ .  ~ ] m  [~.a~n nan~OaXY~e~in~: . 
• or  mate r ia l s  suspended In flames o f  react in~ ~ , ~  ° ~rrom t~aroon .Mon0xide and Hydrogen: ] Usn~.-hi ' ~ . ! ~ . ~  ~ ..Coke was  n o t  observed The  composit ion o£ the prod- pro_~uce a s y ~ l ~ m  ~ , ~ , = , ~  ...~ . . . .  ~ ' , w  ~ 

.Conelusions are': (1) F o r  first:order react ion i~a ' ]a .ver  : Khlm.,  vol. 15, No. 3, 1947,  pp. 327-352" Chem E ~ g ,  : ~ ÷ ~ "  nets obtained Justifies the a s sumpt ion  tha t  they have  a b e n  c a ~ 2 o L ~ o L ? ~ % o ~ L F 2 L ~ 7  ~ ; ~ ' d ~  
7nfd?ln~idn2~artides, z, the  ].ength 0f  ~e . r eac t ion .zone :  is  :'. vo~ co, :No. 7,1947, pp: 276-.277. : " ~ : : : ~ . ~  hlgh octane number .  , = . " O~?U~a'~rod~uPcat~'~it~a " / c a r v e r ; i o n  ~eifieie.~cy o~abou~ ~ 
rec[ff : ro~r~i .~2ar[SSure m t h e  k~netm region but  di- ~-~tical review, wi th  59 r o t s .  ~ : ~ ; : g ~ : ~  . . . . . . . .  ~ s ~ - ~ ;  ~K gee  abs 1904. 80~o. ~ Thee hydrocarbon  products  Consist of  70% gas-  

y.. ~. v ~ , ,  t~ p ~ s ~ u r e  m m e d t f f u s i o n  " - : ~,'-:"~, "- • ' " " - " • - • " o in rather region m is inde~end~* ~* . . . . . .  r e ~ o n :  1669. -"'=--'7: [ H e a t  T r a n s f e r  in Appara tus  for  Cata  ~ll~::~':-. '~-. 1674. ~ s ~  T - Eouil ibrium D i a g r a m  of the  I ron-Car -  0line, 10% D m s e l  oil, 1 0 % . h e a v y  dmt i l la te , . and  1 0 ~  
: ' v ~-~ :~  ~ r e m u v e  weign~ • ' ~ v f i c  ~ynthesis  of  Hydrocarbon  s and  W a t e r  G a s . ]  : ~ i ~  " bbn-Niekel "SYstem. Sci. RePts.  TSh0ku Imp;  U n i V . ,  :waxe s. Oxygenated  compounds m a d e  np a~ou t 10~o : 

. . . .  " . . . .  ~ ~ ' ~ l ~ : ~  ' . . . . . . .  • 
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of  the to ta l  product.  The fol lowing snbjects  are dis- afuantoc~ave a.t 200"-310" under 60-120 aim. Yielded eussed:  Gasification, s lagging type ver t ica l  gasifier, the  
Koppers hor izontal  ga~f ie r  and the Kerpe l r  genera- v a ~ e  ~a r tyamas  o f  very low ester va lue  and low 0 ~  
t a r ;  gas pur i f ica t ion;  L inde-Frank l  oxygen p lan t ;  gas  t ion temperature and pressure. • - ~ = o =  ~ames  eecreased wi th  increasing rea~. 
synthes is ;  Fe  catalys t production ; operat ing pelfform- 1683. K x w ~ ,  S. and  Noaos~. H. Manufac ture  of F a  
anee ; mate r ia l s  o£ construction ; possibi l i t ies  of pres- 
.sure gesl~Cation;  and u t i l i ty  requirements.  Acids by the Oxidat ion of P a r a ~ n  w r  ~ -tiY ~ 

K.~.*ox~, S. See abs. 2~19, 2420, 2422. . ynem.:[nd. ( J a p a n ) , v o l . 4 4  :[941.-'~'n 80~3[ o~-°urL,~°c" 
KATAYAIfA, I .  Sac abs. 1880, 1881. -~ns., vo]. 43, 1949, p. 9029. ' , ~-z,. o~u, wnem. 

Oxidation product  of Fushun oil-shale paraffin was 
I'~ATAYA~A, I~, ~IURAT.&, ~•, I'7.OIDE, H., ANn TSU- analyzed;  the amount  of each of the  f a t t y  acids from 

o~O#:,^.SL Benz ine  SYnthesis F r o m  Carl, on Man- C, to C=, the to ta l  acids Over C,..,, and  the am t of 
. . . .  ~uu ~ya rogen  a t  Ordinary Pressure XLI  alcohol-soluble Unsaponffiable mat te r  were dcfer°mUnnted" i:: 

Act ivat ion Of Catalysts  by Slow Oxidat ion With At- 1684. HInOSE, S ,  NOaORL H. AI'~D NOGUC~I M Man 
mospheric Oxygen. S e e  abs. 1877. ufacture of F a t t y  Acids br ' tbe  Oxidat ion of Pa~;aflin" K.~ro, J.  ~ee abs. 1930. 

1678. KA~rwI~x~L, R. [Determinat ion of Aromatle ~VeC°~nn~°Si~on'of Refined F a t t r  ~ c i d s  Jour  Sac" "i 
and Uasa tura ted  Hvdrocar  . . . . .  ' " ( pan)  col 4~ 194 o" 541~ "- • " " , e  ~.;~.. . .  . . . .  ~ _ bans nl Benzine by Means Abs. col 43 : [ e~  ~ o~oo ' -, PP. -a44,  Chem. 
~- ~ 2 2 r i c  ~clo . j  ~rennstoff-Chem. -,~ '~ ~o : -  • ~^~'-'_:. "=_ . . . . .  .~'" " - ~ -  ' 
p,.  ~ o ~ - ~ ;  Chem. Ahs, col._a2. :1.~2S ~'~°~9 . . . . . . . .  O ¢ ~ ; ~ u : ~  amds ~'er~. pre,ared a s  follo~s. : 
Previous  method ' • , - • p, azun was  sapomfied and :" s based on the ~olrent action of pa 'aff in wa~ r moxod ~, the unchanged 

H..SO~ for  aromat ics  and ~ • ~ e . . . .  ~ne saponifled product was 
unsatura tes  are  discussed, t reated a t  high temperature  and the unsaponified mat- 

Kat twinke l  determines aromatics-}-unsaturates in ter  was extracted wi th  C,H~. The crnde fa t ty  acids :[0 a 
cc. Sample by  shaking  with 30 cc of a mixture of were then dist i l led under  reduced p ressure  Properties 

30 gm~ P:0~ in  100 cc. H:S0~ (d. LS40) .  Unsatura tes  of the dist i l lates  are. tabulated. 
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portion; and the i r  propert ies and compositions were de- 
termined. 

1690. ~ .  Mannfaeture  of ~ a t t y  Acids by the  
Oxidat ion of  Paraffin. X. Oxidat ion of t h e  Mix- 
tare  of Paraff ins m d Fa t ty  Acids. .)'onr. Sac. Chem. 
Ind. ( J a p a n ) ,  col. 46, :[943, pp. 167-170; Chem. Abs ,  
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a t  :[30°-160 ° wi th  the  addi t ion o f  0.1% EJfnO~. These  
f ract ions  were  eas ier  to oxidize t han  the o r ig ina l  pa r -  
affin: Crude  f a t t y  acids con ta in ing  no hydroxy a c i d s  
were obtained.  XL~.  T rea tmen t  of r aw  f a t t y  ac id  
with solvents .  Crude f a t t y  ac id  obtained f rom the  
oxidation o f  F u s h u n  shale-0il  paraffin was s e p a r a t e d  
into pe t ro leum ether- insoluble  ~nd ether-soluble por-  
tions. The  soluble  port ion was  fu r t he r  separa ted  in to  
-portions insoluble  and soluble in  85c~ alcohol. The  
petroleum ether- insoluble por t ion  was  converted to  the  
Me esters, and  37% was dis t i l led.  The d i s t i l l a t e  was  
was assumed to consist  of Me es ters  of hYdroxy ac ids  
having  s imiMr  numbers  of C atomS. The S5% alcohol- 
insoluble por t ion  consisted of  iHgher sa tu ra ted  f a t t y  
acids. F r o m  the  portion soluble in  SS~  alcohol  no 
l a c t o n e s ,  l ac t ides  or  s imi la r  eompo~mds could be ob- Shale oil, me l t ing  45.5 ° and I va lue  11.1, from Bnjun,  tained bY d is t i l l a t ion .  

Manchuria Was mixed with va r ious  fa t ty  acids, such 
as capry/ic or s tearie  acid; and a i r  W,~S passed n t  1663. KAwAz, S. Manufacture  0 f  :Patty Acids  b y t h e  
110 °. Coml)arat ively small  amounts  o f : theac ids  were Oxidation c~ Paraff in .  i~ i .~ .  Example of  an  Oxi- 
oxidized, i f  oxidat ion was  Carried out a t  130 °, lanr ic  dation Exper imenr :  J0ur. Sac: Chem. Ind.  ( J a p a n ) ,  
acid and s tear ic  ac |d  were oxidized, col. 46, 1943, pp. 762-764; Chem. A b s . ,  c o l  43, :1949, 

p. 9030. 
1691. - - .  Manufacture  of F a t t y  Ac d.~ by the 0 x i -  Dist i l la te ,  b~ 200°-250 °, f rom shale--oil paraffin was  alone are deterniined b r  shak n -  the s am) l  " - -  dation of Paraffin XI  0x id  

mix_'tt)re.of o gm. borm acid in 100 cc. H-SO, (d 1 S4O~ : r~..,~_.. " _ Manufacture  of F a t t y  Acids b-  +,-2 ' I Acids. X I I .  New Method fo r  Acceleration of th oxidized .~ h r  by 4 1 / r am of  a i r /S00 gm paraffin a t  
• ~ . ".~ g 1 e wita a xu85 • . . . • - • : " a t ion of Ornde F a t t y  • " o o -  - 

~n, ne .ooncoacid mixture  does not  dissolve aro'matics:  o ~ ; L ~ o n  or t'.~raffin. V.-~lethan0i-Solnbl " ,  ""Y Oxidation. X I i I .  O x i d a t i o n .  o f  Unc'han.~ed P a  e 110o 120;"~o yi 'eld _22.2%: crude f a t t y  acids.  Of  the  .... 
~ion ~ ~ ~ o ~ a C a t  alyzes sulfonation a n d  thus  aids solu: (~a~an~"~°!~ l .na l~ le  Matter. Jour.  Sac. C~:m°)itin°dn " -~ affins and t h e  Propert ies  of the  Fa t ty  k~ ids  Pro- crude f a t t y  acids,  8% are insolubl  e in  Petrolenm e ther :  
• . . . . .  ..?I,.S. . 4.~ ~-~e" ~ ; ~ a ,  ~ o ~ ,  pp. 544-545 ; Chem Abe" -^~" : | uuee a. XIV.  Propert ies  o f  t ~e Unsanoniflable v~ ~ue ia~ry ac las  soluble in  petroleum ether. 89% are 

: ~o,~. ~AVF~A~'h-, H P Effectin S . . . . . .  " - - -~'  . . . .  ' p" ~u.-v. . . . . .  -~-  . | Compounds Formed by 0x lda t t on  o • ~oluble in  $5% alcohol The d i s t l l l a t  on t e s t  - 
: • • " ' g ~ v p a ~ l L l O n  O V  h a -  . : , " f U n c h a n g e d  • . • on the  

: ~ r p t i o n  r a t h e  F ie ld  of Fats.  I. Experiments'~,~;ith = ouSa.p-°mflcatlon of tim oxidized product  was car -.,:~ : | Paraffi!ls. XV. Oxida t ion  of  a Mtxtnre o f  Par-  f a t ty  acids s.01ublejn alcohol was  carr ied out  and  t he  
: . .,~ures oz J~'atty Acids. F e t t e  u. S e i f ~ n  v,~ ,o  ; . t  ~ rne presence of  ~fe0H at  h~-h ~ . - - - : - - .  " *,~u : : |  amns and F a t t y  Acids. Jour .  Sac Cl el . properues O r zne a is t i l la tes  were 'examined.  

.t939, pp, 20S-=273 Chen Abs col 33 1939', : , '~ .n~ '  . Plessnre.  The Ble0H Soluble part'ion ~ p ~ - , : : u r e  a n t i  . ( J apan )  v01 4 6  1043 pp. 370-386. Chem-:,kb~ IJ0d" 169~. KAUA~C S Alxn N0noRr H Mannfac , 
:- On a~ " ~ : :" - ?- " "' , ~.. ~ .  JJaole Ills t t e r  contain --.~ . . . . .  -¢aponl- ' 43 1949 ' - :  ~ ' 7' ~" " ' ~ • ~ - , . . , [u 'e of  F a t t y  ~ p ~sln~, solut ions coutainin~ o . . . . . . . . . .  ,~ . . . .  . ed most  of the interm~d~,eo ,,. .~ : |  , , p. 9030. -:  -- . . . . . . . .  , . . . . . .  - . A c i d s  b y : t h e  Ox~datmn of :Paraf f in  I~L~I Ox 'da  . . . .  

• : acius through columns of adsorut~'ve ~ ¢ s ~  , a ~ y  . ' : ' ~ ,  ~ a u c t s .  Unchanged paraffin~ .=:C~'%'==x'~ a" | Crude f a t t r  ac ids  ~e~iarato~ v~a~n t~,-~" , ~ ' a ~ ,  ^ tion of  H i g h : B o i l i n -  F r a c t i o n s  o£ Paraffin "~n~-~l'~ ~: 
~ r , n , , - ~  ~" ~.' ~ l I c a  gel,:certam f a t t y  acids are more :- l a s a  ~-^  ::- _ . . : . . : |  p roduct  of  shalerml paraffin f rom Bujun,  Mancl ur ia  . ~ .  ; . S  e~..C!~em. Ind ( J aPan ) ,  col. 46. 1943, pp. :  
- - : - ~  nusornea;  this  makes possible a nat~-~ - -  " -7.=" ~ u w a l ,  ~ Manufacture of .~ee~ ~--~ , ~- | were oxidized. V,'hen tbe Crude acid ~ a  ' , ~ - ~ n v "  ~nem Abe,  col 48 1949 p 9030 

' u n a e r  suitable Conditions a : . - . r  . . . . . . .  : : :  v x i u o t i o n . o f  Paraffi " F . . . . . . .  ~usny r a e  : 130"-140 ° i t s  aci " s heated a t  . . ' ,  ~ • .v" • , . '  - . 
I)lications nf ~n~h ,,~- I. complete sel~aratmn. Ap- ~ wi th  Ao,om,- -- - n .  : ~ I. ~ Treatment :  of: Par - : ~ |  *~^ . . . . . .  '~ • d .va!ue increased, and OH value and . H~gh  holhn~ f rac t ion  of sha ]e -ml  paraffin, me l t in  : 
, . . . . . .  ; u - -  : - : -  - ~ o t ~ m n :  methods being devolonLd : , .^ "~- - - . -~  a i cono l  and  I t s  Inf iu~-~a - -  f, '.a--~ v" : ~ |  ~ cou~enc oz oxialzea acid decreased.  When i t  wa~ 4~.6 and I va lue  9.2, was oxidized hv a i r  "~ / ~n ~.~g 
~nct~Ur~i'yoaa~;vs~s Of f a t t y  acid mixtures,  isolation of ~n83~.o~nr.. Sac. Chem. Ind.  (Japon)~:'vol. ~ 5 . - . ~  a" | ~ a t e d , a t  140°--_150°: the color changed tO dark b rown . ,  gin', a t  1~, 0° '  _The  a.cid value d id  no~ increa:e/anfter :to 

• ' cial processin~': '*~gL~us~l~: e zatty acids and  commer-  ~ - ^  [ - ~ ,  , - e r a .  ~ns.,  co l  43 1949, p. 9 0 ~  - ' : | ~=~=~. ~ue.cl.'uue za~y aciu was oxidized a t  120°-130 ° ~ol!~:s. _.~ne zorma~]on of oxidized acids and  l o w e r  
. ~ s v~ ~uttv a c i a  nl ixtures  to isolate m - - -  <-,~,c-on paraffin was  Solahla ; .  e-,~ . . . " | ~ ,  ~,~ ~, rue presence of O 1% K M n 0  i t  a 1 nc~uu ogcurleu soule t ime af te r  t he  h 

: Yamame fract ions  " " ~'= ex ten t  of o 6% , ~ ^  , ~  ~-~ - :  ~ - ~ o  amonm to the " . |  aecreased saD0nification ~:~,~ ~ , o ~ , ^ r s  ~ i d  v a ! u e  o f  naraffin wa~ o ~ n ~ . ~  . Ighrb0fling f r ac t ion  
: -  K ~ v ~ . I s ,  A..F. ~ c e a b s : 2 3 4 7  ' - s ° ! u b l e p ° r t i o n  was grea te r  thah t he ,  ~ t h e  alcohol-: . : : : |  decreased, and oxidized acid disappeared k t  t h e  1695. K A w ~  S .  Manufacture  

abs 60 . : : : the paraffin '    t'ee.the color turned tu orange-yellew When Oxidation Paraffa : 
: - KA~Ta~I.n.,-I. B See abs i an~  " ~- f~ : . ,~  ~n v~.yo alcoho 1 and iodine v a l u e s  of * ~ = , ~ : Y - . ~ . ~ "  : ~ - : ~ x ! a a ~ ° n  :Pr°dnct  o~ t i m : c r u d e  fa t ty ;aCid  w a s  :. . :  tion of Oxida t ion  Products a n d ' C r u d e  F a t t y  ~ 

: 1660. K x w ~  S S . . . .  : , .  " = - y :  : ~ ' ~ ' ~ A r a c ~ o n s  Were greate  r than those o f  t h ~ } ~  ~'~| ~ :~5~teu ~l.rn ai.coho], the por t ion  wi th  low acid vah~e; Zour. Sac. Chem. Ind ( J a u a n ~  col  4c, ~ b a ~ r ' ~ .  . . . . .  
: Chem Rev'  ~ " ~ . , ~ m ~ a ~ L v  A m d  Indus t ry .  ~ - ? ~ s .  ~ne  oxidat ion velocity o f  ~ar~eSn-~-:~ --~ J ' |  ~ _ . s a p o n m c a t l o n  value and l a r g e  O H  value'  Was in- 1058--1062; Cbem. Abs., ~;ol.'43,/1949 ~ 9~30. ~* ' '  ~ ' "  

-: " • • ,~-~,~.] ,  vm 7;~v4J. pp  117-120 Che~ , , ~ - ~  ~ne alcohol-soluble rmrtlo ~ ~ _ ' -  _ - - - - ~ ' . . r a m  ,t,~ . polume and ~ a s  thus  separated." T h e  free fa t  • ~: A b s ,  col 35 : i941 ~ ~7744 : " ' " g r ea t e r  *h ~-  * . . . . .  . . . .  a~ removeu w a s  ...:, . oorain~h~ . . t.~ acid _ .Three ox ida t ion  products 0£ shale-oil 
. . . .  : : ' " ~-n, ' .~:  . ._:  : : " . . . . . . . . .  - ,~? . . . .  o~ un~reate d Paraf f ins .  ' - ~'~i~l . ta . . . .  ~ . ~  f rom th i s  .port ion.  by sapomficatmn con- different degrees of  oxidation and  th~ .R ~ p a r a ~ n  of  

: : " Oxidation ~e "~uu~ac~ure~'0~ F a t t y  A c i d s  b y  the : : .  :L~,",~'~_awa h~S; and.Nabob'I, E~ ~: M a n u f a , ~ , , . ~ , ~  ** : ~-;~| .:'~==u a mr~e  am°un~ of oxidized acid. : . - :  Of fa t ty  acids  obtained" from th~m-~'vT'~ ' -~ '~,~,~ u r e s :  
W i t h  A ~,'~=,:)-" ~..;:~n. *~.  T r e a t m e n t  of  Paraffin " " ~c ,~s  oy.the Oxidat ion of Paraf f in  V:~r'r'~=~'~.~a~ ~y ~ : | :  ~ z .  ~ .  :Manufactnre  o f  F a t t y  'Acids b v  t h ~  h e a t e d  In a r e t o r t  wl th  or Witd~.-.:~-*~:-=~'~--':'--'fl-~ve'y.~ 
t ion S c e a b s  16a~ fluenee on Oxida- j s Obta ined .by  D~shllation of  Par  n (~ t ion o f  Faraffin XVI  X I X  3ou~ Sac cJay etc and  the  propert ies o f  t h e  d is t i l l  . . . . .  our  Sac_ h affi ~, Chem I . . . . . .  " ' '. . . . .  . . . .  ", : : ed oi ls  

: . .  ~ ,  . . .  . . . . _ 986 ,~ . . :~ . .C era: Ind .  (Japan) ,  col. 45 1942 ~-  : ~ i  . . . .  :-~ • n d : ( ~ a p a n ) , v o l .  46,1943, pp. 036-645; Chem. were e .xamined :and  compared. T h d : h i g h l y  oxidized 
.... . • ,  : Oxi.~,--'~'[-': ~uanu~ac~ure~of Fa t ty  Acids hy the " " ~ -  ~ o ~ ,  ~nem.  Abs:,. c o l  43, 1949, p 9029 , ~ ;  ~ | \  : -~ns., van ~ ,  1~49, p. 9030. " : :  prouuc~ and  the  crude f a t t y a c i d s  'obtain~d~bar~e,m~ 

. ,~ :~ ,~ .~v- .v~zaramn.  X X .  Example of an Oxida : ~. ~nale-oflparaffin m e l t i n g 4 7 5 O a n d T ~ . ~ , , : ' ~  ~ : ;  ~, XVL Oxidat ion  of triCosane :Tr/ces n . . . .  .v/eldedasmalleramountofdistiJledoll . . . . . . . . . . .  . . . .  " -<~- -~xpor iment  £~c ' " 'zraeti  - . " . . . . . .  ~.~ was . . . . . . .  a e obta lied " than  t he  o t h e r  
~', ~. : " eabs.:  1693. : 2 ~^° 0nated rata 3 por t ions  : b~ below 190 ° b~-~ 190 ° ~'~ili :," b y  ._hYdrogenating laurone was  oxidized by air  a t  :120 ° products. _ .The .amount  of acid c l ay  added had a gTeat 

, . ~ -  ~ .  Manufac ture  o f ' F a t t y  ACids I~- * ~ -  ~ ' and  the res idue .  :~0 g--m :of ~ . ~  ~ ' ~ ^  ~ n : t h e p r e s e n c e o f M n s o a  The  r . : e~ecr on tne~ymid nnd r0  r i l e s  . . . .  ' "- O x i d a t i  : - - ~ . ~ ~uc ox~ lz o • • . . . .  . . . . . . .  n. was ;~:, ~ . . . . .  . p . .  p oduct contained a l l  : • . P pe of  the d is t i l led  o i l  . : 
. . . . .  on o f  Paraffin. IV.XIL Thermal  Decom~.~i ~ . d~_zeda~130 by Pass ing 21. p e r m i a  o f a i r f n ~ a ~ , .  : ~ ! ~  :" the fa t ty  acids £rom bendecanoic acid to arach . • . With  increas ing  amonnts  0£ a c i d - c l a y -  

: ~ o n o ~  ~ iada t ion  Products  and Crude F a t t y  .4.~'~ds : ~.e.nzni~ddle fract i0n gai-~ a product wi th  a n a c i d  va~¢~ :~i~:~ ~ :: With some hyd roxy  acids. T h e  u n s a p o n t f l a b l ~ C r ~  d :~ :  :gravity o f  " the d is t i l l e  d o i l  ~diminished,: andth~hSeP_ve~iefi~ : 
" , . i i  . . . . . .  . . . . . . . . . . .  • ~- : .~!  w~,,~e me  other  f ract ions Were much  more .~?"  . ~ ; ~ ] ~ : ~ o ~  t h e  :product contained 'about 20c~ M e 0 H  ~ o l u b l e  ' dec reased .  An  increase t n I  ya lue  a n d  a d e c r e a ~  hi  

: .. ";: ' - - - - - : - :  ~'ee abs. 1696. : - :. ~ral~[°Lox~dize. The-ac ids  obtained f rom the  mi~dlL~e ~ ;~-':i ~ ~a te rml  which consisted most ly  Of alcohols. X V I I  Ot~. va lu  e were also no t i ced  The-yield of  oleltnic ma-  
: 1081 KAW~d S and ~w, , .~:  ~-  ; . ; .  .. : 7  , ~ t m u  were o e s t f f o r  practical  aunlic :~5; : !  ~xieation of  hent r iacbntane  Hen t  f - ~eriat was g r e a t e s t  when the medium-o . . . .  " . . . . .  ." : • . . . . . . .  , ~ ~uaanza . .  a t ions .  ,~ : • r acontane obtained . mdized prod-  

. ::A~cids by the Oxidation 6f Paraffin ctnr~re-°Y-Fatty ' !-688".KAw-~'-: S Nono'ra:::H A~D -K'oovc~a'z ~¢ ~;~..- '~'~-!':" bY~ ehydr°genati°n of palmitone was oxid zed by air act, that ~s,. paraffi_n oxidized 20 hours at 120°-130 ° 
: """ Cliem Ind • • -- ~ - -  ~oc ~zacmre  o~ Jratt " ' " " , -~. ~ - ~ -  ~,2 ~ "" ~v ~ u  w~m A~n soa w a s  slowly n e a t e a  with th • , - ' . . . .  ,: ~ • • ( J a p a n ) ,  col.- 44 1941 ~ a~o.  r ,~--"  : . . . . . .  Y Acids by the 0 x t d a t i o n ' o f  P ,¢~mn : :t*~'( ' :~-  - : . . . . . . . .  p as  catalyst .  T h e  f a t t y  acids ~ , , ,  . e add i t ion  of 1 0 ~  ac id  

. ~ a s . ,  col. 43, 1949 p 9 0 2 9  ' , ~. ~.~ . . . .  uem. ~ -  ..womposition o f F a t t y  Acids From-~).xi-datTon: ~ ' : ~  : :  "~-°'tmnea consisted of all  the :acids f r o m  undeca mic to ~ '?~" " ; : :  ' : , ' : . . . .  
"1682. :------- KI,.~.~:~,:._^~ '=  ~ : .  • '  ol:'t~eM~ddleFraction.0fP~raffin j . '~ • : trmosanoic T h e  unsaponiflable ortioii  1696~ NOBOR~, H ,  ~iXn KxwAr S Manufac u r .  o " , , . • ~ . - ~ u ~ =  o~ ~ y  :Acids - . . . tnu. .  aa an • our. Sac. Chem. ~i' "a P contained . . . , . , t e f 

: >0xldat lon of P a r a f f i n  I I  .T . . . .  ~ . . . .  by _the ~ , /~  ~ ,  P ~  b vai.  45, ~1942 p p  1084--10S~-. C h , m '  ~ X l "  l ~ U t  6% MeOH soluble mate r ia l  consistin~ of  a l ~ -  " F att~y..Aclds by the  0x lda t ion  o f  Paraffin. X X I I L  
. . . .  :~l'a " " ~ . . . . . . . .  ~ n e r o .  l n a  . . . . .  , -~ , .  ~o, ~ a v  p 9029 . . . . . . . . .  ~ ~ aols carbon 1 ~ *~ tn~aat~on o f  Hlgh-Melttn P a r  ~;,,( pan) ,  vol. 44,19~:1 P 702-704.  . . . .  . . . . .  , ". .• . . . .  ~ l . ~ !  . . . .  Y c o m p o u n d s , a t e  The MeOH insoluble g affms. 3our  Sac. 

- ~:~d~ :1949 p 90"29 ' p ; . . . .  Chain: Abs , v 0 1 : , -  , : F a ~  ac~ds~obtained by oxids t i0n~of  th,~ ~i~.~,,~ . '~aaetion was  more  easn~ oxidized than  triacnuf~,,~ C[nem• Ind• ( ~ a p a n L  col. 40, 1943 pp= 1211-1212-" 
• .~ : ' • • ~ . . . : ~rau~aon oz Shale-oil araffin . . . . . . . .  ~ ,: ~ :  ~-TIII • ": . . . . .  ~ ahem. ~DS, COl• 43,1949 p 9031 ' 

Ox ida t ion  rodue • " ' .  ' : t ion  a s  M . p • acid.separation b y  dlsti l la- : '  : ~ . : .  • Oxidat ion o£ the methanol-insoluble f rac t ion .  , . :  o ' : 
t'i'e~t~d .~ ha,P~ -- ~ t  of  ~ushun  oil-shale paraffin -~ ,bh~ ,~ ; -  e ~ t e r s .  included ae~ds f rom cacrvl ic  t o  t : ~f the u n s a p o n i f l a b l e  r t lon The  :~I nsoh,hl~ Paraffin, m e l t i n g  59 .4 ,  I v a l u e  3 22 f rom B u j u n  

. . . . . . .  ~ wire concentrated NaOH :solu*ion ~n .~-:.--%--?~. ::xae ylela  ox acids was 74--7~/, - ,~ " • ; '  :': Zraction PO .- e0H  i :  . . . .  7 ~ _ :::: Manchuria, was :ox io ized  by ai~ a t  120". • -' 
: ....... - . ~---- . --e ~--~,range.' . . . . .  )r'-,--ostly!n of the unsapenifiable matter obtained on 3 "tionproductseontainedC~o-C~fattyaclds. ~ne~aXt:~: 

:'~ .SU~|CCh~h~sive oxidations Of Fnshnn shale-oil p a r a ~  d e -  fins were mOSt e a s i l y  oxidized In e iai die of the 
.-*~" ~rmed in part XIV (abs. 1691) was oxidized by air chain, th d 
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]~WAI, S., 3-~'D IqOBORI, H. ~lanufacture of  
: F a t t y  Acids by the Oxidat ion of Paraffin. VII.  Oxi- 

dat ion of Frac t ions  Obtained by Dis t i l la t ion  of Par -  
affin. ~'ec abs. 1637. 

• lXlanufacture of F a t t y A c l d s  by the Oxi-  
dat ion of Paraffin. L-~.  Oxidat ion of Paraffins o£ 
High Boi l ing Points .  ~ec abs. 1689. 

• Manufac ture  of F a t t y  Acids by the 
Oxidation of  Paraffin. X. Oxidat ion  of the Mix ture  
O f Paraffins and F a t t y  Acids. ~+eo abs. 1690. 

- - •  Manufacture  of F a t t y  Acids by the  
Oxidation of Paraffin. X L  Oxidat ion of C r u d e  
F a t t y  Acids. XI I •  New ~Iethod fo r  Acceleration of 
the  Oxidation. X I I L  Oxidat ion of Unchanged Par-  
affins and the Propert ies  of the F a t t y  Acids Produced. 
XIV.  Properties of the Unsaponifiable Compounds 
Formed by Oxidat ion of Unchanged Paraffins. XV. 
Oxidation of a ~ i ix ture  of Paraffins and Fa t ty  Acids. 

. . . . . . .  Soo abs  1691. : 
• Manufac ture  Of F a t t y  Acids by the 

Oxidation of Paraffin. X V I - X I X :  See abs. 1692: 
• M a n u f a c t u r e  of F a t t y  Acids by t h e  

Oxidation of Paraffin. X.XL Oxidation of High-  
Roi l ing  Frac t ions  of Paraffin (supplement) .  S e a  
abs: 1694. 

: i KAw.~z, S., NOnORL H., A~v NoauaHz, ~I. M a n n -  
: facture  of Fa t ty :Ac ids  by the  Oxidat ion of Paraffin. 

VII I .  Compositi0n of F a t t y  Acids From Oxidation 
+ . of the Middl:e F r a c t i o n  Of Paraffin• See abs. 1 6 8 8 .  

1697. K ~ w ~ r r x , -  K .  Chemisorpt i0n of Carbon Diox- 

S+Y'~'~2KESIS A..~D RELATED PROCESSES 

sorbed molecules and the whole surface was found to be 
(B) ~. {A) > (C) .  The re la t ion  between the  to ta l  num. 
ber of elementary spaces and  the  surfaces was  ( R ) >  , 
(A) > (C). Increase in van  der  Waals  adsorpt ion due i; 
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~or % nnsatura tes ,  % aromatics,  anil ine poin t  (ma~- 1707. K ~ z ' ~ ,  S. [Ut i l i za t ion  of  Chcremkhov Coals.] 
inUre) ,  and octane num ber :  90% silica gel and 10% Planovoe Khoz ,  1939, :No. 11, pp: 131-134; Khim.  
Cr.~O~ (preheated in H-. to 450°) a~ 450 °, 5.30; 11.37, Refera t .  Z h u r ,  1940, No• 7, p. 85; Chem. Abs.,  voL 
57.5, - - ;  l :  1 mix tu re  of si l ica gel-+Cr.+0~ (reduced in 36, :1942, p• 5631. 
H~ a t  450 °) a t  425°--450 °, 5.60, :14.5, 55.0, 22;  91•5% F i n e  coal can be u t i l ized  by semicokfng a f t e r  to the chemical t r ea tment  a t  h igh  temperature  in  t h e  ! ; |  

case of (B) is  ascribed to  increase in the to ta l  number :~ | Cr:O~ and  8.5% N l 0  a t  450 °, 6.03, .16•35, 43.4, - - ;  85+7o br iquet t ing.  TOe hea t  capaci ty  of  semieoke is  equaI 
Ah0~ and  15% UO~ (preheated in N; to 450 °) a t  500 °, to t h a t  of  the  i n i t i a l  coal. The leas t  expenslve metho4 
1126, 11.40, 66.2 +, 26 ; 62% Al.+O~, 24% cr.-0~+ and 14% for  producing l iqu id  fue l  i s  by se~nicoking the  coal a n d  
CO+ (preheated in N.- a t  475 ° )  a t  47Y, 9•73, 26.42, 32.3, d i s t i l l i ng  the t a r  ; the  yie ld  is  12%. The other  m e t h o d s  
~ ;  S0% Al+-O, and 20% MoO, (preheated in N~ to 
450 °) a t  450", 6.03, 15.74, 52.8, 24; and Zn chromate 
at  475 °, 20.84, 1, 53•9, --•  Plat inized charcoal (con- 
t a in ing  22% Pt  and prepared by impreg'nat ing ac- 
t iva ted  charcoal w th H:PtCh solution and. heat ing  in 

• H~ a t  300°-310 °) at  300°-356? did no t  aromatize the 
s~nthiu fract ion After  removal  of unsa tura ted  by- 

product. These facts  and the free-energy values  sug- d'rocarbons from the synthln  fract ion by means:of  Kat- 
gest tha t  the ehemiserpt ion consists  of the following 
r e a c t i o n s :  F e + C 0 ~ F e 0 + C O ,  3Fe0-{-C0~Fe~O,+  
CO, 3Fe+4C0~=Fe~0~-I-4C0,2C0~C-}-CO.-. The ap- 
pare'hi reaction of the system becomes 3Fe-]-2CO~= 

of elementary spaces• ., 
1699. - -  Chemisorptlon of Carbon Dioxide by Re- ;: 

dueed Iron. 7IL Thermodynamic  Consideration of 
the Chemisorption. Roy. Phys.  Chem. Japan,  vol. 
13, 1939, pp. $7-95 ; Chem. Abs., vol. 33, 1939, p. 9084. 
Free-energy equations are derived £or the  passible / 

reactions in the  chemisorption of CO.. by reduced Fe, :;!: 
and the £ree-energy v a l u e s  are calculated for  360 o. ~ !  
CO as an in termedia te  product  is  identified by i t s  re- 
ductlon of PdCL+. solut ion.  Fe~O~ is identified as a ~:~:~ 

- twinkel  mix ture  ( s e e  abs• 1678) the plat inized char- 

used are  hydrogenat ion  of t he  c0al, a n d  synthesi  s f r e m  
wa te r  gas produced f rom the  coal. 
1708. KEHDE, H., FAIRFIELD, R. G., F ~ X K ,  J ,  C., ~.~D 

ZAHNSTEeHER. L• ~V. Ethylene  Recovery. C~)mmer- 
eial  Hypersorpt ion Operat ion.  Chem. Rng. Pro~ 'ess ,  
vol. 44, No. S, 1948, pp.. 575-582; Chem. Abs., vol .  

42 ,  1948, p. 8149. 
Describes h~pers0rptIon p r o c e s s  for  the c o n t i n u -  

ous separat ion o f  gases by selective adsorpt ion on a • coal a t  350 ° aromatized the remaining hydrocarbons 
to approximately  the same degree as w i th  octane. Air  m o v i n g  bed of ac t iva ted  C ; also operation and per- 
blowing has  no effect on the act ivi ty of Zn chromate formance of the f i rs t  ful l -scale  commercial  hypersorber  

Fe~0,+2C. ' catalyst :  bu i l t  for  the Dow Chemical  Co. to recover sma l l  con- 
. . . . .  1705. KAZA~S~i,  B. A., PLxT~+,A. F. BU'L~t+OVA, T . F .  cent ra t ions  of C-+H~ f r o m  a I=L++~H+ s t ream a t  75 

p. s. i :  g• From a feed gas  containing 4.5-6•0 vol. % 
1700. . Chemisorption of Carbon Dioxide bY ". : A~'D Z Z L ~ S ~ t ,  N . D .  [Contac t  Cyclization of P a r -  C.+H+, a :C~H~ product  i s  obtained of  92-93% pur i ty  

Reduced Iron.  IV. Kinetics o f  the Chemis0rptlon affinic Hydrocarbons. Ca ta lys t s  Conta ining Vana-:  and  0•1% m a x i m u m  GH+ contamhmtion• The H_--C.H+ 
~ev• Phys. Clam. Japan.  vol. 14. 1940. pp. 1-10; d ium Pentoxide and Thor ium Dioxide . ]  C 0 m p t .  . . . . . . .  
Chem. Abs., vol. 34, :1940, p. 5717. overhead stream conta ins  less than  0•1% C=:EL. rend. acad, ~ i .  U. R. S; S., vol. 27, :i940, pp. 658-663 ; 
Kinet ics  of the chemisorprion of C0~ by reduced Fe !!!!i : Chem. Abs., vo]. 35, 1941, p. 1336. 1709. Kzi~a, 1~. P.; ~+'+n R o s ~ s x ~ ,  S . Z .  [ Inves t iga-  

are studied. T h e r e  appear tO be a c t i v e  Centers of ;~.~: W h e n  a synthin f rac t ion  boiling a~ $3°-=135 ~, was l ion  of the Heterogenei ty  of Act ive S u r f n c e s b y  the  
: dlffei'ent character  o n t h e  Surface of the ca t a ly s t  some :~1~ Different ia l  Isotopic  lXIethod. L The Act ive  Sur-  

f e r  passed Over V.-0~ a t  approximately 500 °, NH~VO~ (pro- . face of bletal l ie  N i c k e l  and  of Z ine  Oxide.] Iz~est. .of which adsorb CO:+ and some CO. The ~pparest~ : :  

'-- bY:= '  

llmtnar~" hea t ing  to 500° i n  N+ a6 500° Or A1-O~ a t '  A~-Arl ~ , . ~ - . ~  .~ ~ ~ ~ . . . .  - ~  . . . . . . . . . . . . . .  heat  of act ivat ion is 37 keal. per  tool .  "~ " ' "-'~ • " " n " . . . .  ~ _ _ •  ~ , . .K ~. . . . . . . .  , ~LU~l. ~n lm.  ~uuK, ~v50. pp. 4~0°-~av°/ there was v i r tua l ly  no f0rmat+.o o f  are- : '>7_~ ahem A ~  ~ +  4 ~  lo~u ~n nacm_~a~l " - i d e  by Reduced I ron  I .  In te rac t ion  o f  Carbon ~Ion- 1701. . Chemisorption of carbon Dioxide ~ |  ma tm hydrocarbons• A l u m n a  with 5-10% of V.-0~ at  . . . . . . . . .  . . ' " r  . :.- . . . . .  oxide and Carbon Dioxide W i t h  . the-Reduced I r o n . :  " . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 ~  c ~z n v l  Heterogeneity o f  the surface  of  all  act ive N1 cat  Rev. Phys. Chem; Japan.  vol .  S, 2934, pp .  $9-7t16 : Reduced I r0n :  Effect Of tl~e Cliemis01;ption: On :vail: ~;.i -=o-500 ° atalE cs the f0 rmadon  of +trot +atic hj  < to-+ ' " - : + . . . .  

d s r  Waals '  Adso rp t ion  of Carbon Dioxide a t  0°~ ~ |  vol. 11 1937 pp:  39-53 Chem Abs ,  vol  31 1937 p Proc. +Imper• Aead• (Tokyo)-, vol• 12~ 1936, .pp 61- ~ | - ;  carbons f rom synthin fract ions,  whicll boil a t  S3 °-  alyst,  prepared by eompress lon~of  t~i g ra ins  Of. I~0-  
: :  :: 3759 ~ vol. 32, 1933, p 403, : : :  : 133 ° and  t62"-205 °, respectively,, but  gradual ly  loses 2.0 a m .  diam. (bY reduc t ion  0f NiO in a s t ream of::E~- 

: : - : i n  chemisorption 0 f  C0.~ bY reduced F e a n  i r reverSi - •  63; Chem. Abs., vol 30, i936, p. 7003. ~ | :  i ts ac t iv i ty ,  becoming covered with C. The ca ta lys t  : a t  280°),  specific sur face  area  1..5-2 m."]gm., Was d o a -  
ble sarption always ~akes place in  the  normal  s t a te  of : V a n  der Weals '  isotherms for  the ads'orPti0n of C0~ J~! |  " r ead i ly  regains  i t s  o r ig ina l  act ivi ty by  hea t ing  i n  a ons t ra ted  by exper iments  of  consecutive adsorption,  a t  

by reduced Fe a t  0 ° are reproducible ~ eqailib]:ium :i!~|!+ Current of a i r .  Cr:O~ w i t h  10% ~V:0~. a t  450°--470 . room temperature,  o f  :1~_. a n d  o f  D.+, or 1st  Of D.+, t hen  
the  act ivi ty  of the  cata lys t ,  the amoun t  of the serpt ion being at tained wi thin  1 rain. The effec't of the pro+ showed considerable ca ta lyt ic  nat ivi ty but  rapidly lost  o f  H.+, a n d  thermal  conduct iv i ty  analysis  of the  gas  - being propert l0nal  to the square  root  of t ime in the  
in termediate  s ta te  of  the sorption. The  final pressure vious t rea tment  of t h e  reduced Fe  (previous cycles,'~:+)|: i ts ac t iv i ty .  Parby kieselguhr  wi th  10% V.+O~' did not  g i v e n  up in f rac t ions  o n  desorption a t  inc ress ing  tem- 
Of CO.- a lways approaches zero. Some selectivity o f  temperature of evacuation) and the pressure (0-20 era. ~+~!:|: : catalyze t he  format ion o f  aromatic  hydrocarbons f r o m  peratures .  Before  :the adsorpt ion experiments,  5.05- 

: catalyt ic  action Was found w i t h  catalysts  of v a r i o u s  HI:) on the adsorpt ion of CO+ are shown graphical ly :++~i a syn th in  f rac t ion  boi l ing 83°-138 ", Alumina  with : g m .  samples  of the  ca t a lys t  were  0utgassed a t  "up tO r 
. • . . . . . .  • , . • - • -: ~+~ :  10% ThO.+ catalyzed the  format ion of aromat ic  hydro- 450° under  10 -+ a m •  Hg,  reduced once more wi th  

l ~ l i ,  i~%s Ipaden~txt: ~ ? o ~ t ? 2 n  a~sd C%orl loeV~r~'ol~[e l ? ~ i ~ e v  [ ~ : : ' ? h 3 f m  t l lp~ed~l~m~4 °if94~?~ri~ c . ~ , J | :  carbons f rom the same s v n t h i n  fract ion The cat:  a t  450 ° and aga in  o u tgassed  a t  5 3 0 %  Between t h e ~  
• ' ' + . . . .  • " • ' " + ' " ' ' +~+:+ + al " "~" • +- - o ausorpt ions  t a e c a t a l v s t w a s e v a c u a t e a l + m m  t o l u  square root of t h e  pressure seems to ho ld  I t  is  su~- + 79-85 • +m,em ~ h ~  Vn~ l ~ a ~  ~ a~.~ ' . ~ ; i  + • y t m  aet~'~ty of a l u m n a  w~th 10% ThO~ a t  o00 for  - _ _:, _ ~_- . ~ '  ~ - _ 
gested the cha in  ' react ion i s  P e t ( C 0 : )  , = P c  0~-~- ~ , o  ,~  . ~ n  , ~  ' ~+ ~ .+* .+ " +~ ' :~  .~ : ~ | :  the  fo rma t ion  o f :  a romat ic  hydrocarbons f r o m  t h e  .mm- ~g ,  men  the =re_gas ~ as a~m~ttea. .  ~ a t a  I 0 r  a 

+ + ~ " +,~ ~-o~- -~-o  . . . .  ~ ' •  ~ ' +....~ . ~  r ~ u ~ e n  o~ ~e,~a DY 2=t: a x / a t  measurea ~V,-II : '  game ~ f h ~ n  : 4 + ~ f t ~  ~.++~'¢ofl S|~wl$ n ~  th~n , Lvpieat run  a re :  ~s~ aasorp t ion  ~ .  unuer  ~ ~ mm. n g  
" catinff thigh r~,~t~nnm ,va  ~o ~ mh= ~:~ ~ + + . s tat ic system, equals k~ (a--w) where $ is  the+'+'--~ I - s]ow]r +~v++-¢~ • , ~ a  o~*n]Ve~ ~,,~ ~,~ ,,~hnaPneh~ hv . . . . .  amount  adsorbed m 9 lnln a t  room tempera ture  0.095 

w i th  ~ ~ , + o + +  +++ o+,,~+,i +~.---+ y '.^ +~ On+ a m o u n t o f  H.+ reacted a ~sthe  , n m a l  H: concentratmn,+~+•~| hest in+ m+th -l~ ~.+,;~i~- wit+, ~o~+ v ~ on++ o% +- c o .  (S T P ) i  a f t e r+sho r t  evacua t ion  Od adsorpt ion + 
- -  + . . . . . . .  ~ . ~ . ~ . , . . . . ~ . m ~ .  w a ~ r  ~v i ts  • ' • ~ + o v . . - . ,  . . . . . . . . . . . . .  ,,, -.+~a . . . . .  , • • • • . , -  .+ ,• . + _+: :  . . . . . . . .  +++' g - k m the rate constant  and ++ is  a topechemical factor ~+'++i~ . . . .  Th n .+ ++- -e~o -~+^+ . -  .~^ +;-- . . . . . . . .  , .+ . , . .  : "H: under  3 08 m m  H g  m o u n t  adsorbed in  9 mira a t  re-renueuon w i n  J~. • to)  m e  ~ormation of free C was . . . . . . . . . . .  ' ~ ' . . . .  -~>]~ - ~ a~ ~.O°--D,~ ~ t g u  ,u  in= ~amv m,, ,uv~ ,o  , , , -  " • " ' 

: • observ $1" " +~ :-- "8°rp~l°~" _ _ _ . : remtee  ~0 m e  numoer oz reacuon nuclei and ro t h e i r ~ ' : : .  ea,  (c): ~ a e ~ h e a c t l v i t v . v  too o~e~m..~rrevermvle and nas some ra te  .of propagation. : A t  500'  and 600 °, many n u c [ e l ~ ! ~ .  %:.::. mine w i th  10% V.+0+. Activated:  charcoal wi th  IO%: room temperature,  0.04 cc., fol lowed by t .5 rain. evacu- 
Th0.+ a t  4500-470 ° catalyzed considerably the forma- a r i a n ,  the  % ;o f  D.+ and  of  Hi,: respectively, ,in t h e  

Seclfo~m°p~.~ng by satura~-ing-it-wi~-C-(~,~-~[~st ~ a . Y n l l e  are formed a t  the s t a r t  of. the reaction and  ,~=0,  a n d ~ ; . ~ . , ; ~  tion of a romat ic  hydrocarbons from t h e  syn th in  free- . : :gas desorbed; at+ room temperature ,  5 and 9 5 ; a t  2 " -  
• + n ~ ~ ~+~,~,i~. :, y p o  g . the reaction is  approximately 1st  o r d e r .  AtO65 ° vdry~+~+~+~ ' . . . .  

: : a  U oy ~,-~r i~s•  " L + [ + : few nuclei are formed i n i t i a l l y + a n d  ~ = 1 ,  . . . . . . .  [-~ : 
' 1 6 9 8 , - - •  ChemisorPtion of  Carbon Dioxide +by m a x i m u m  rate  when r e = u ~ 2 .  , + ,  decrea~es ~?. 

. . . . . .  : l i en ,  . b u t : t h e ' e a t a l v s t : d e c U n e d  somewhat  rapidly  in .65°, 0 and 100; a t  !70°-220°,  :0 and 100; a t  300°-  
giving:na, j~+~:~)! act i+itv and Was ~ 0 t  : sa t i s fac tor ih .  r egenera ted  ~ ' i t h  : 320°, 40 and  60; a ~  420°-470% 95,and  5 ;  a t  520°, 1 0 0  

- . . . . . . . . . . . . . . . . . .  as: k ~ .~.+~1:~ a i r  F ~ • . . . .  ' • . . . .  '+ + + : : a n d  0" a t  530°, 100 and  0•: Consequently, t h e , i s o t o p e  
r :~Ua,yea  .~ron. ~ :  "xne ~ e c +  o~ t~nemisorption on c r e a s e s .  AS the  temperature increases above 265 ° th+~:]~.++::.++++ . ,~^  ~- + ~ : ~ . . . .  : ; " J  :-+ .~ , ~ adsorbed f irs t  is dese rbed  last .  i:.The same IS observed '  

. : : . : v a ~  ~er ? a a ~ . A a s o r p t i o n  of  +CarboaDloxide a t 0 0 . -  : maximum r a t e - i s  larger  and appears  earlier.  ' ++++~+=-~-'~'-~i'~ , , ~ o ~ : ~ s l ~ ,  ~•  ~•~,.~l~.mm+~.~[A~. +~+ ~:~ ~+'~.~, ~.:,~,+ :, in ;anaI0gous  r ims w i t h  the  o r d ~ o f  t h e  2 a d s o r p t i o n s  
• : ~ . . . . . . .  ys. + . e m  +apan vot•,az .L++t+ pp. 10-5-114 • - . = . . . .  , . ;+~:++ +~Z+ :+) . . . . .  t+++.+, . . . . . . . .  + . . . . . . . .  ~ . . . . . .  - . • 

' ~ham ~h~ ~a+ ~ ~ o ~ o  ~_~. . , , K~wA~xC~+I K g e e  abe 1854 - ~-~-:++']1~'~.' ter~ ~voe~,a ca ,  ++a-~ H ~ - - ~ n a t i o n  oe n]oflns reversed namely, Xst  1 ~  then-D:.  I n  these experi- 
, +. . . . .  ...r-- -+, ,+++, Pp -~ • . . . . . .  1 03 • - ~:" +++ +̀ . . . .  men t s  the  surface coverage ts o f  the  order  of  5 - 1 0 ~  .~', Chemtsorntion" of  CO+ hv ~ , , ~ o ,  m . . . .  ~o_~-emo 7~  .. K~+SX~2.  B A '  [SJnthests  of . . . .  L,  quul F u ~ + ~ ,  . ,,+.~.++ ..... a t  Atmospherm Pressure  ] Dokladv. ++4.karl Nauk ,+ ,~o' . . . . . . . .  ~+ . . . . . . . . . . . . . . . . . . . . . . . . . .  spec l  " r, 

. . . . . .  :was studied by menSureme'nt ne ~e~ ~ : ' ~ o , :  ~ , ; o ~ : ~  ~,~om Carbon Monomde and Hydrogen ] G o s u d a r ~ l ~ ( ~  , S. S + S R vol 71 1950 pp 477--480" Chem Abs,  ~,==~,,~=:~"~":[.'~:~,~,,~'.'.~. zr .~,~ ~ °  ~ " ~  
sorpt ion a t  0 ° The foi lowin + 3 +'+-es of - ' :  . . . . . . . . .  . e Nauchno-Tekhnicheskoe+ Izdate l  stv0++~+~:++. • v o l  44, 1950, p 8313 - ~ . . . . . .  . . . . . . . . .  m+.^ +~-+,. . . .^-  ~. ,+. . . . .  ++.- . . . . . . . . . . . . . . .  :_  ^~ 
ta ined  by pre t rea tment  were  s tud ied-  ¢A+ Fresh  sur  . . . . . . . . . . .  :++;~i~+~ ++~ . . . .  P la t in ized  C act ivated by a small  a m o u n t  o f . P d C h  +zt n Pro " ,  that+ home~ , ~  ,+m,+,~t . . . .  + ,+H+,++, ,  

• ' " " " " '+~* ++++" ' o + • . : . . .  + l . + + r  i . . . . . . . . . . . . . . . . . .  + . . . . . . . . . . . . . . . .  : 
+ face wi thout  ehemisorpt ion (B)  when react ion vesmel - - .  +co abs 797, 803, 2916. : .+-;~+:~+'~0+~ r H~PtCh is a very active, rapidly ae tmg ca ta lys t  for  +~,+,+++ f ln~thfle  +h+r,~ im no m+xi,,+ , e  +~+ m~+,+-+~ 
: m evacuated a t  300°-400 ° a f t e r  chemisornt ion and tO ~ 1704. Kxz~+sx i i  B A S a m + r ,  m0 m R + -,+- Z~.~:++Jl~  +` t m e s p h e r i c  pressure hydrogenatmn of oleflns even . . . .  +,~+,+h,+ , ,  +~+ m,,~e,++ A +am ,e  ,~++++ ,+m,+n~+++,m 
+when the reaetion vessel ~s no t  evacuated er  evacuated " +~s~'+/ ,N.D.  ContaetCyclizationofParaffinieHY-~i ~+without added solvents• A c o n s t d e r a b l e e c o n o m y  m + is  obtained only in  desorpt ion in  an in t e rmed ia te  tem- 

• : : ,a_t 0 a f t e r  ehemiso rp t i en •  The Van tier Weals  a d s o r p -  drocarbons. Compt. rend aead s c i  U R S S v o L ~ Y ~ !  +~ ~ e  a m o u n ~  of ea ta lys ts  neeaen is  one of the r e s u l t .  : .perature range w h i c h  ind ica tes  l imi ted  mobi l i ty  o f '  
t ton was ea . . . .  ' " '2 1940 " - . . . .  ~ ' • '  ~ .~" "! ' ample reuuct2ons were per~ormen in  a roc~ing nas~ .' . . . .  . .  gr t e r  o n  surface  (B).  and  less on s u r f a c e •  T, , pp. 664-669 (m Enghsh)  ; Chem. Abs., v o + L ~ : , [ ,  ;-  - . ~  . . . . . . . . . . . . . . . . . .  the  molecules m the  adsorbed layer. On t he  barns 

• ( C )  m a n  0n surface (A) The f rac t ion  of the  surface : 35 1941 p 1387 ' . : . :+ . Z~+'~.++.} ::~:' )[~-m-:°u-L~mJ" cnar--ges, ana.pJ-a~m~zen-caarc°am£:c°n" + of  t h i s  finding, the  exponent ia l  k i n e t i e l a w  es tabl ished-  
: • " " " :-  • : ~" " "' ~ ~'.~'++~ ~ainlng U UI-U U5 gm £-~ ~o wnlen was auuea ±-  $5 ml  + covered with the  -adsorbed molecu les  and the  to ta l  Fract ion of  synthin, boding a t  83 ° 138 e0ntaining ~ i ~ ' ~ i : ~ : :  Of ~ ' • -  :'+ :" . . . . . . .  ^^~ ~ - ' ; ~ ,  ,~ b y  E lov ieh  and Z h a b r o v a  t a b s  814 and 815) fo r  t h e  n + + - . - , . ~-.~ ++ m e  ac t iva to r  somuon tel~Jer u.t~ g2n. r ~ l m l  . . . . . .  • + 

umber of the  e lementary spaces m van der Waa ls  11.84% unsa tura tes  an ha  d~  ~ ra te  of adsorption of  H++ i s  rooted net  in  repuimve in te r  ' • d r i n g  66.0 anilin~ poin t  an ~ i . , ~ j ~  ~.-Ptc]+, or 0.018 gm•-+Pd/ml. Of PdCi.-:solution) ; t h e  " " " - 
over catalysts  a t  425°-~+~:+:i++~ reduct ions adsorption a t  0 ° were calculated.  T h e  relat ion be- 10 octane number, was -assed  . . . . . .  .~..~+,~ ; .  ~_m ~ .  +,.+.,+;+ av%x . . . .  aet l0n between the  adsorbed:m01ecules bu t  Solely in  ~ 

: the  f r a c t i o n  of surface  covered r u t h  the  ad- 500,, g iv ing  eondensates h a v i n g  the  fol lowing valueS~-Jll'~: '?+'+ and a f t e r  f i l t ra t ion t h e  products  were dis t i l led  the  heterogeneity of  the  adsorb ing  surface Analogous  

. . . . . .  : ' "  " : : + : • : + + 1 1 ' + + ~ + ~  " + " 

+ + , ,  • , +; , • , + ++ ~ . . . . .  . • ++  

-):+- ++.  , : :_ - .  • , --:+~:%;~+(+,~, :-~:+,?-~++::,', +r+:~y~+.,+-:]++~ . . . .  . . . . . .  + , ++ 
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experiments were made With ZnO, prepared by oxide- with fats eontaiuiug only Odd number, straight-chain +i 
.tion of Zn in the electric arc, and outgassable at up to f a t ty  acids.  Trlglyeerides Of synthetic branehed-cbaiu 
500 ~ without decomposition ; decomposition is notice- f a t ty  acids gave an increased Et:O-soluble fraction in 
able only above 600". On adsorption of H~, the gas the urine. Et  branched-chain fatty acids are  ineffi. 
liberated in desorption a t  up to 500 ° is pure H:;  re- ciently attacked in the body and are eliminated, where- : i 
aetion between Hffi and ZnO takes place only above a s 2 - , 3 - a n d  5-methyldodeeanoicacids are not exereted 
500 °, and then even under a pressure as low as  0.5 x significantly. A number of brunched-chain fat ty acids 
10-' ram. Hg. I f  the 2 consecutive adsorptions are were synthesized. 
accomplished above 100 °, only the  gas adsorbed last 1713. APPZL, I-l., B ~ [ , ' H . ,  KEIL, W, A.-xn SCHILLER, G. 
is given up on heating; the isotope adsorbed first ap- [Fat  From Fatty Acids With Odd Numbers of Car- 

pears  to have been spent. In room temperature ad- boa Atoms. IV,] Ztschr.  physiol Chem. sol ,o74, ~:: 
sorption, the 2d adsorbed gas is bound very weakly, 1942, pp. 1S6-205; Chem. Abs., i sol. 37, 1943, p. 6713. 
and  most of it is desorbed in the 1.5 rain. evacuation Growth and development of young male goats Were 
at  room temperature, which precedes the high-temper- 
ature desorption. Consequently, only the isotope od- the same when fed coconut oil or butterfat  or a syn- 
sorbed first is found in the gas desorbed on heating, tactic f a t  mixture (1) consisting of straight-chain 
This indicates that. under these conditions, only a very odd- and even-numbered fa t ty  acids. . ~ t e r  prolonged 

feeding the resorption of I was 79%, of coconut oil 91 mino~ fraction of all aetive points has a high bindiug and of bntterfat 92c~. Body and depot fa t  of rats and 
power for the adsorbed molecules, and these points are goats fed saturated fats contained more t h a n  60% ii 
completely filled by the gas adsorbed frst .  Th i s  situ- saturated acids. Feeding I containing C~C= fatty :: 
ation is changed, when the 1st adsorption iS done a t  acids led to C~r-C~= fatty acids in depot fat. and odd- 
200 °. Thus with D.. adsorbed first unde r  6.15 mm. 
Hg, 50 rain. at 200 ° followed -by slow 16 hr. Cooling numbered C-chain fatty acids ammmted to 33% of the 
t0 room temperature, the amount of D.. adsorbed was total  depot fatty acids. ~Vitil L C,~ acids ore tlle 
0.2 ec. (S. T. P.) ; after short evacuation. H= was ad- smallest to appear in depot fat,  wi th  coconut oil C~.-, 
sorbed Under 6.65 ram. Hg. 34 rain. at  115°, amonnt nnd witb butterfat C~+. 
adsorbed O:O2S ec.: the composition of the gas giveu 1 7 1 4 .  ~ E I L ,  W. [Fat Acids With Gdd Number of Car- , 
up on subsequent desorption at 170°--2S5 °, 300°-325 o, boa Atoms. V. Bchavior of Branched Fat  Acids in 
395°--450o~ 4s7o--495 °, was (%D~ and H~), 15 and $5, the Body.]. Ztschr. physiol. Chem.. sol. 276, 1942, 
25 and 75, 20 and SO; 75 and 2~%. Under these eon- pp. 26-32 Cbem. Abs. V0L 37 1943 p 672S ,~ 
d i t ions ,  the gas adsoi"bed l a s t  is given up first; as in Feeding to dogs of trigiycerides of branched ~at acids 
the case of:Ni. 

:i 

( I )  with even or odd numbers of C atoms causes an ~: 
= KEtL, W. F a t  Acids With Odd Number of Car- ~ increase in the amount of acid metabol c products in :: 

bon Atoms. V. Behavior of Branched Fat  Acids in the urine. ' : .  : : 
:. + the~Body. See abs. 1714. : : . . . .  1 7 1 5 .  KEIL, W. A N D  SCHILLEa, G. [Fa t s  From Fatty ~;' 

- - .  Fa t  from F~tty Acids With Odd Nmn- Acids With Odd Numbers of Carbon Atoms. A(iL .!: 
: : b e t s  pf Carbon Atoms. I I I .  ,.~('c abs. 1712. dendum:to III ,  IV, and V~] Ztschr. physi01 Cl em 

: - - - - ~ .  Fats from ~atty .Acids With odd ~um- : : p°L12:: '  1947, pp. 135-136; Chem. Abs: v0i: 43, 1049 , i: 
: : : be~so fCarbonAtoms? :~ I  : 8 c e a b s  1716: ' : ; : " .: + : : - : ,~ 

- - ' - -  see abs :1711 1713 1717 : Fats  from fatty acids with odd numbers Of C atoms 
" ~: K m L  W Z,~D .~'C~ ' ~ '  _ " + whose metaboiic'fate in dogs has been reperted abs. 

: . " , . ,  , "  ~ ~/LLER, ~. +'ats From Fatty 1714 were prepared by esterification with glycerol of 
Acids With Odd Numbers of Carbon Atoms. Adden- the fat ty acids resulting from air oxidation at  100 °- : 
dum to III ,  IV, and V. h'ec abs. 171~: " 150 ° of various paraffin preparations in the presence 

1710. K m ~  W.. APPEL, ]~; AND BERSER. G. [Fats From of Suital~le catalysts. The crude fatty acids were re- 

: •~. : .  • . ,  , .+ "'H,t !c~. t KEIL, W .AND : "g " '" " le pfirified i u th e  usual way, The ~ 
:~. ~ SC~Zr~ER, G. [Fats F rom Fa t  Acids With Une~'en'  acids'Prepared from Rlcheck-paraffin f a t t y  0cids Con- ~ !  

~umbers ofoCar~n^Atoms.  I L l  Ztschr .  pbystol, rained h igher  oxidati0n products (I) ,  especially di-:  .,~,: 
. . . .  era. vo . . . . . . . .  ~u, pp 158-173" Chem A b s  sol 3oa~ic acids ( I I )  (3--4%), HO, and Keto acids. Tbe ~.~i 

+ : 35, 1941, p. 25S2." ' " "' " o of  the resulting fats, G133/140: was improved ~'i 
:: Cacao butterfat acids were reduced to  the alcohols, by :hydrogenation: The acids prepared from Fischer- 
converted to bromides with HBr and these to nitriles paraffin fa t ty  acids, containing ( I ) ,  gave the fa t  G137, ~i 

:i ,with CaCN and these hydrolyzed to fat  acids with us- which was hydrogenated before use. The acids p r e -  
pared : f r0m a paraffin resulting from the high tem~ =' even.numbers of C atoms. These ,  as well as  the origi- i pe~a~.ure :hydrogenation of Ugulte or lignite:tar: gave, 

i ' ~n.al" f a t  acids i wer e resYnthesized to "uneven-  cacao ~ p ~ u t :  fur ther  purificatlon;. G284 on esterifieati0n. ~ La.~ ano ~ even ! cacao fat  and compared with natural 
::: + +e~a~::fat a n d  with :each :other: The  synthetic fats 0 was :prepared from the: same mater ia l  as G284, 
~ ~re'~completely hydrogenated. The fats were fed a t  a f te r  careful geparation of: the fat ty acids from ( I ) ,  

' ~ )  and 20% levels to rats. No Slgnificafit differences . especially ( I I ) ,  by chromatography on silica gel, and 
~in 3J~dy weight deposition o f  fat, residual fa~s after . improvement o f  the triglyeeride e'olor by hydrogena+ 

: -}tfii~atioh, their I numbers, extent of resorption or di- lion: G236 was  prepared f r o m  the same s tar t ing ma- 
~a'rbdxYile acidm" a were observed. The resorption of : teriai  as  G137, but with purification of the acids by 
"the.3 fats is vlrtualh- equalin man. :: chromatography: as for Ga01. : "prior  crystalllzafiou 

" + A T 1 2 . : K m ,  W. [Fat From Fatty Acids W i t h  Odd ' Of the!ignite paraffin and:chromatography of the:crude...~ 
. :. :Numbers Of Carbon Atoms. I I I ]  ztsehr: phYSiol. : acids gave,  on esterificatidn 'G4OS,:a prodt/et:free of :~ 

: . : : Chem:, s o l  274 1942, pp. !75-18~. Chem Abs.; sol. ( t i ) ,  and branched-chain acids ( I I I ) .  The fa t ty  acids 
:,37+ 1943, p 5943 ! • resulting f r o m  oxidation of pure elcosane contained :~:l~o,~ 

-.. :Ether-soluble acids were determined in the Urine of n o  (IYI), and chromatography removed ( I I )  ;:on ester- 
+ dogs on basal diet supplemented with different kinds ideation, G273a resulted, b u t  omission of ehromato- i ~ i l  

.of 'natural fat. 0.1-0.4 gin. Were recovered/100 gin. fat  graphic t rea tment  gave G2S9 which contained some ,-~j?| 
+feff'daily for 3 days. Similar results were obtained • ( I I ) .  G l l 3 f l l 9  are comparable to G13S/:140 and were i 
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prepared from the ac ids  from oxidatiOn 0 f Riebeek 
paraffin. 
1716. Km~, W. [Fa t s  From Fatty Acids With Odd 
Numbers of Carbon Atoms. VI.] Ztsehr. physiol. 
Chem., sol. 2S2, 1947, pp. 137-142; Chem. Ahs., sol. 
43 ,  1949, p. 6165. 

1717. APPEL, H.o BiiH.~[, H., KErL, W., ANn SC~rlT.~ER, G. 
[Fats From Fatty Acids With Odd Numbers of Car- 
bon, V I I  Prel iminary Communication Concerning 
properties, Stability, Physiology, and Toxicology of 
Synthetic Fats From Paraffin Fat  Acids.] ZtSchr. 
physiol. Chem., sol. 2S2, 19~7, pp. 220-244; Chem. 
Ab's., so l  43, 1949, p. 9487. 

• Synthetic fats prepared from glycerol and fat  acids 
obtained by oxidation of paraffin from various sources 
are more resistant tu oxidation and become rancid 
more slowly than natural  fats. Of the f a t  acids not 

: occurring ill na tm'a l  fats odd-nmnbered ones, approx- 
Imately 4S% in the synthetic fat, are nmtabolized by 
animals and mar/ l ike natural  fat. After feeding odd- : 
numbered saturated acids with C~-C~,, 9-10 unsat- 
urated acids are found in depet fat. Branched-chain 
acids, approxiinately 15~'v of the synthetic fat  oud 
removable by recrystullization of the paraffin or the 
fat  acids, when fed are mostly excreted in the urine 
as low-molecular branched acids, dicarboxylic acids, 
and ~inidentified a c i d  products. Only a very small 
amount appears in depbt fat. A diet high tn branched- 
chain fsts inhibits growth in ra t s  a n d i s  toxic:  Di- 
sarboxylic acids from C~C~,, 3-4% of t h e  syutbetic: 
fat and removable with alkali or  by absurption, are 
excreted in the urine as degraded dicarboxylic acids 
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which could yield as much as 7-8% of the country's 
present crude production. Furthermore,  present de- 
velopments indicate tha t  the production of gasoline 
from coal might not be much more difficult with com- 
plete ga~fieation of coal offering gas reserves o£ 
astronomical proportions. 
1719. ~ Synthetic Fuels Promise to Bolster 

Petroleum Reserves. Chem. Eng., sol. 53, :No. 12, 
~1946. pp. 101-103; Coal Age, vol. 5!,  No. 11, 194{~, 
p. 134 CombustiOn, so l  :18 -No. 6,1946, pp~ 5~-57. 

L e c t u r e  before the Princeton :Bicentennial Confer- 
enee. The successful conclusion of the coal-to-oil de- 
velopment will increase our potential oil resources 
materially. With the economic equivalence of gas-to- 
oil well on its way to being established, the indications 
are  that  the economic equivalence of eoal-to-oll will 
follow shortly. German developments have  greatly 
increased the efficiency of coal gasificatiou, and it is 
reasouable to expect that, since :Amerieau engioeering 

h a s  !reproved and lowered t he  cost  of the synthetic oil 
processes,  it can also greatly improve and lower the 
cost of coal gasification. T h e  present German Lurgi 
process utilizes a: highly reactive, noncaking brown 
coal, but there appears to be no basic reason why a 
relatively inactive, highly ¢.-aking bituminous coal 
could not be shnilarly gasified to yield a 900-950-B. t. u .  
gas With a thermal efficiency or 80% plus. Develop° 
meat work is under wayi and the iudieatious are that 
it: Will be successful. The economic equivalence of 
brown c0al: to'town gas having been demoustrated, the 
same for bituminous coal to town gas nnd pipeline gas 
Should follow. Fuel trauspertation is an important ' 

from C,-C~+. Unsaturated acids with double bonds 'factor in this respect. If coal c~n be economically - 
transformed into gas: and oil, it will be interustiug tO 

_~ mainly.in 2-3 andA-5 positions and with~transc0nfig - + + compare the cost o f  transporting energy-as coal with 
uration are present only in very small amounts. The cost Of trausperth~g it  as  gas and oil. The  relative 
nnsapenified fraction consisting of paraffin, aleobols, 

. . . . .  sad ~.-~f~o~ i~ nnIle~xloi~ tb~ low concentration less costs of transperting equivalent amoun t s  o£ e n e r g y  
~l[an'~2'~"urese,~t~n"xn~thetiC ~at ' ..... in the form of coal oil-and gas from West Virginia to 
t xTc, i, ~ s~" " " ' , ' New York are shown to be as follows : Coal ~3.35, oil ' i: 

~ '  i KSXLZS F .  ~ec abs. 2932, 2934. : ':$0~73, gas $192 : T h e  transfm~mation.of Coal into g a s  
31718. ~ZlTI~ P, C. Gasoline From Natural  Gas. Gas,  a t  S0% thermal efficiency appears economically superior 

sol .  22, No. 6, i946, pp. 21--°6; Nat. Pe t ro l  News, to its transformation in to  oil. Operating COSt for the 
sol. 38, No. 27, 1946 pp. R-506-511; Am. Gas Jour., former is estimated at about $1.00 per ton of coal, 

"' v01. 164, ..No. 6,1946 pp 11-15; 011 Gas ~our.~ sol. 45 exclusive of all fuel Charges; therefore, with coal 
i No. 6, 1946, pp. 192~ 105, !07, 1OS, 111, .112 ; Am. Ga s worth $2.50 per tO n in West. Virgini~tthe trauspormtion " 

.... :..ASsoc. Monthly, ,sol. 28 1946, pp. 253-257, 296--°97. - of' gas looks very attractlve, especlally gas of 1,000 
: :::i: Thls ' Is a discussion of the Hydroc01 process de- ~ B: t u., the production of which Seems feasible. The 

veloped by Hydrocarbon Re~e rch inc Studied in a I figures for the transportation 0f coal as 0il do u0t look 
: :~10-bbl per:da~- pilot piant'a't Olean N;!Y and to be. :'SO attractive.i Again, excluding fuel:cost, the ~present :: : 
~ l~ut into Commercial production by Carthage Hydrocol, predicted cost of transformlng.a high B. t_ 11., Iow'- 
Inc ~t ~rawnsvillo T~x for convertin ¢ CO aud H, mmsture lOW-san coal lUtO o11 is aDouI: ~,b'u per [olI+~ 

:' from the partial coInbustion of natural~gas with 0:, or $1.93 per bbl. Until the eapltal and operating costs 
: .to gas01ine..- A cheap+ rugged Fe-base catalyst giving of converting Coal tO oil can be decreased, oil from coal 
~nlgh cbnversion has been developed. It operates by the -W ill not compete with coal as an industrial fuel. . 

: fluid-catalyst technique. This catalyst, the cheappro- 1720. ~ .  Expansion in Natural-Gas Synthesis. 
duction 0£ 02, and ~-methSd ..... for the almost total, re- Oil Gas ~our., voI.346, No. 31, 1947, p. 130. 
~:eevery of the exothermic heat, make It:posslble to .Abstract of a paper presented before the Petroleum 
i'synthesize gasoline teat can .compete ~ith that from. +. En~neers' Ciub of Dallas. Itis estimatetl:that withiu • 
~ah~ral crude. The plant Wilt include, the largest O~' the-next decade i0 H~dr0col plants ma~ be built to meet: : 
~lhnt.in existence :'and will produce ~ 40,000,000 cu. ft. the anticipated demand for liquid" fuels~ Natural gas ~ ' 
?St O~ per day for use in the partial combustion of the = however should n0t increase greatly in price as coal 
"~{ttural gas: The synthesis process will effect a 90% -T e0nversi0n, which lurks in the background, "would auto- 
conversion of synthesis gas to produce 5;800 bbl. of matieally placea competitlvellmittonatural-gaspriCeS. 
-'88-90 octane no. gasoline per day in addition to 1,200 The p,/obable economic:sequence of alternath:e future : i 
bbl: of 45-50 octane no. diesel fuel and :150,000 Ib. 0f : ~0firees for petroleum products is outlined as follows : 
mixed alcohols. Allowing $0 035 per gal. for the diesel (I) Gasoline from gas now commercially feasible with 
fuel and $0005 per Ib for the crude alcohols, gasol ne " :~dr0ealvlants under'c0nstruction at Br0wnsvllle and 

. :~.::~.will'be produced at acost of $0.0525 per gal, One of Hugo~on;-(2)gasoline-from coal(with n.plant under 
i~ ~:the important features in maintaining this cost level construction atPittsburgh; (3) oil from Coal, a n eco ..... 
~.. ,Is the heat recove~'y thr0ugh•which 750,000 lb. of high n0mlc probability in 8-10 yr. The' relatively fixed 
~.+'+ Pressure steam per: hr. will be produced. Based On market for chemical products of the tyr, e produced by 
t r'Y ' ,estimated gas reserves of 175 billion cu.'ft., a syn- the Hydreeol process incidentally, will increase the 

~.thctie Crude supply is potentially nvailabie equivalent .e0mmercial success of the process. Development of 
.::~" =to the present crude petroleum reserves. Another ira- .the method of producing cheap 0.- is given recognition 
+~' pertant possibility is the use o£ waste refinery gases, for the commercial success of the Hydrocol Process. 
.:~!¼. i "293793"--~ 1 6  1 + :  , i ~ " 
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1721. . Hydrocol Process Development.  Petrol .  1723. KmT~,  p.  C., :~.~n ~'ILS0.X, D.%V. Manufacture.::.  
~eJ/ner, vol. 26, No. 4, 1947 pp. 171-172; Nat.  Petrol .  of  Low-Cost Oxygen.  Blas t  F u r n a c e ,  Coke Oven/ '  
lqews, vol. 39, No. 14, 1947, p. 9 ;  Chem. Eng. News,  and  R a w  Mater ia ls .  Am.  Inst .  M.tn. aod Met, En~ ~ ~ 
voL o-5, 1947, p. 1044; Petrol.  Processing, vol. 2, 1947, Proc., vol. 6, 1947, pp. ~5-63. '; 
p. ~oo . . . . .  

B r i e f  h i s to ry  of the development  of  modern  O= plants / 
Abstract  of  a paper  presented a t  the  35th mee t ing  is given, wi th  a description of  the  principles involved .- 

of  the Western Petroleum Refiners Association. By  in p lan t s  of  the  type now being built. I t  is estimated : 
means  of the Hydrocol process, a gasoline of  78-80 t h a t  the  approx imate  capi ta l  cost of a p lan t  prodocing ; 
oetsne no., Cooperative Fuel l~esearch 5Iotor  method 100 ton or  2,400,000 cu. f t .  o f  90-96% O= per  day  would. 
o r  90-92, Research method, can be made  f rom na tu ra l  
gas, plus a 39-40 gravity,  A. P. I., diesel fuel  of 50-75 
eetane no. and a large amount  of oxygenated com- 

pounds ,  such as  alcohols. HCHO, acetone, etc. By 

be $940,000.00 and for  a 400-ton or 9,600,000-cu. f t .  plant, :/ 
$1,900,000. 
1724. K~LLEn. K., ~ n  KL~.'ZPT, W. [Catalytic Convex. L: 

using coal a s  a r aw  mater ia l ,  these same products  a re  
derived a t  a somewhat  higher  price. Thus  the s y n -  

sioa of Gases Containing Methane Into Carbon Mort. 
oxide and Hydrogen.]  Ber.  Gesell. iKohlentech., voL .'. 
3, /930, pp. o_30-261; Bri t i sh  Cbem Abs. 1931 B, ' /  
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F r o m  new da ta  the  foilowing free.energ.'y va lues  for  1731 KE.~I.~t~m. H~ [Removal  of  CO F r o m  I l inminst -  
t h e  react ion:  C O ( g ) + 2 I ~ - ( v ) = C H , O H ( g )  a r e  ob- l ag  Gas.] G a S -  n .  ~,Va.~serfaeh, voL 72, 1929, pp. 
t a ined :  A F ° m = - - 9 ,  640 cal., and  . _ k H ~ = - - ~ , 1 5 0  caL 744-751; Chem. Abe., voL ~ ,  19~'~q, p. 4799. 
,h~o=--20,740-.}.4500TloglOT--O.O15S6T%.l-IT where  I =  : Catalytic processes  m a y  be used, such a s  the hydro-  
69.4. genation of  the  CO =by pass ing the  gas  o v e r  a ca ta lys t  
1728. - - .  Da ta  on Theoret ical  Metal lurgy.  VII1 .  composed of  ac t ive  C impregnated  wi th  Ni  containing 

Thermodynamic  Proper t i es  of 5Ietal  Carbides and about  18% ThO.-. A CO : H:- ra t io  of  1 :  5 is required 
Nitrides.  Bureau  of  Mines Bull. 407, 1937, 66 pp. ; for  quant i ta t ive  convers ion to Cl~.  T h e  .Ni ca ta lys t  
Chem. Abs., vol. 32, 1938, p. 2821. is s t rongly ac t i va t ed  by  the  ThO_. so t h a t  the  react ion 
Thermodynamic  d a t a  re la t ing tO meta l  carbides  and t empera tu re  can be  kep t  low. The o p t i m u m  tempera-  

n i t r i t e s  a r e  collected and  d i~ussed  wi th  the  v iew of lure  for  CH, fo rma t ion  lies between 180°-190 °. I t  is 
obta ining usable hea t  and  free energy of format ion  mentioned t h a t  w i t h  these catalysts  in addi t ion to CH~ 
relat ions.  Per t inent  d a t a  are. difficult to obtain ex- quite  sumll a m o u n t s  of  heaVY hydrocarbons  would be 
per imenta l ly  and a re  r a r e  ; this f ac t  necessi ta tes  fre- formed:  

thetic process, using coal, na tura l  gas, or  even refinery 
waste  gas, has  the 2-fold effect of  (1) put t ing a definite 
cemng on the p a c e  of na tu ra l  gas and Crude, and  (2) 

• setting a t  r es t  fears  for w h a t  we shall u s e  for  f u e l  
w h e n  and if  resecves of Crude and gas a re  exhuus fed .  
:The  ]~ossibility of using~coai, supplies of  which are  
:sufficient to las t  1,000 yr. puts  a ceiling of n0t  more  
than  $0.10-0.12 per 1,000 cu. f t .  on na tu ra l  gas and 

P. 32~. 
React ion studied were  ( 1 ) C H , + H . - O = C O + 3 H = i : ~ :  

an d (2) CHc{-0=CO-}-2H.. .  The compositiou of the J ,  
gaS used, was  npproxinmtely 2% CO.. 2c~ C,H,,  05% "L~ 
_02 6% CO, 26¢?'¢. CH~..555~ H.-, and 8'?~ N.-. poisoulng :'~ 
o~ [pe catalyst by S compounds present in the -as .~ 
appears to be due to the formatioa of NiS, Which, at 

q u e n t  use of approximat ions  aud  assumptions.  CH~ 
and  I~H= also are  included because some of  the  reactions 
considered involve these substances. The  carbides  con- 

=sidered a r e  those of A1, Ca Cr CO, Fe, Mn, M0, Ni, Si, 
i ' E a , ' T h ,  TL W, U, V and  Zr. Tbe  n i t r i t e s  iueinde 

• those of ~i,  B a  Be, B Ca, Ce: Cr. Fe,  La ;  Li,  Mg, Mn. 
~Io,:Si,  S r .  Ta, Th.  Ti, U. V: aud  Zr. T i m  d a t a  are  

: applied i n  a discussion ( i f  the following" ( ] )  Car: 
burizat ion of  Fe  by CH,, (2) debisnmthizing of  Pb by 
Ca through the mediunl of  CaC-.,. (3) par t i t iou  of C 
between Mn and Fe  in the  7 range.  (~ )poss ib i l i t y  of 
producing NH~ d i r ec t  f r m n  natura l  gas, (5) decar- 

• burization of Cr and (6) possibility of producing (Tn- 

1732, . [ G a s  Improvement  by  l~efrigeration 
and  Catalysis.]  Gas  u .  Wasserfach,  eel .  75, 1932, 
pp. 269-273; Chem/Abs . ,  vol. 26, 1932, p. 3649. 
Gas is cooled b y  the  usua l  wa t e r  cooler,  a n d  then ~: 

p a s s e d  thr0ugh an  electric ta r  precipi ta t0r ,  af ter  which 
it  is cooled to O ° by  NH~ liquor to r emove  :NEh and p a r t  
of the nsphthalene ,  l ight  ell, etc.. while t he  r ema inde r  : 
of tile naph tha lene  and  light oil is removed  liy oil 
sexubbing a t - - 1 0 ° - 1 5  °. Tlle gas is then  fu r t he r  
purified in the  usua l  Wet or  dry  S p u r i f i e r . . 4 .  2-stage 
Altenkirch-l~orsig absorption re f r igera t ion  systenl iS 
used to cool the ~ H ~  liquor and oil; d i e  operation of 
this appara tus  i s  described. Flue ga se s  supply the  

permits only a corresponding increase in'the price of suitable temperatures, can be decomposed by oxidation i': I 
crude. The Hydrocol process also is of interest to tlle catalyst completely. Since reaction (1) is endo- ; | with steam and, thus, prevented from deactivating the | 

refiner, because it is the only other process, with the thermic, considerable difficulty was experienced in 'il exception of polymerization und alkylation ~, by which 
the quality of the product can be enhanced without a maintaining the catalyst at the high temperature re- :~[ 

quired when pure steam was used. In the large-scale ~!~| nides from CO and NH=. Bibliography of 198 refs. corresponding decrease in quantity. It also may be- necessary heat for this refrigeration system. The 
exper iments ,  a s tudy  was  m a d e  of the best  method of ~ |  1729 KELLEY E.  K., BoERIcKE, F. S.,.~I0oRE, G. E., come a s t rong competitor of  catalyt ic  cracking and  gases  m a y  then be  :purified from r ema in ing  S by Lau t a  

has  the addit ional advan tage  of  s imultaneously utiliz- combi!li~)g react ions ( 1 ) a n d  (2) to p repare  a H~N. -  f~| i  H~FF-~AX 'E. H., A.~'D BA.~0ERT, W. ~L Thermody-  mass  a t  250°-300 ~, which removes the S to about  1-2 
ing both gases and refinery wastes .  I t  is thought  t h a t  ~ u  m*x:ure  in proportion sui table for the subsequent .[.~| ? namic  Pro'~_-rties of  Carbides of Chromium.  Bnrealh  gin. per  100 m. '  .~-fter saturat ion the L a u t u  mass  m a y  

• by 1955 gasoline w i l l  be produced synthet ical ly f rom production of  a H=--N: m i x t u r e  in the proportions of .~/:~| of  Mines Tech. Paper .  vol. 662. 1944, 43 pp. ; Chem. be regenerated.  T h e  best  catalyst  for  removing  CO - 

sYnthesis gas  made  by coal gasification. I t  is es t imated  3 : 1 .  A ~'ertical f u r n a c e - 0 f  al loy steel packed with "~ Abs vol 3.q 1944 p 61S3 was  found to be one  consisting of Fe  75, 1Ni "),3 and Cr - 
: ~ - t ha t  a :Hydrocol p lant  o f  3,500-bbl.,per-day -capaci ty catalyst- was  heate  d~ex te rna l ly  by gas and the gas ~ " " "' ~ " "  " ' " ~" , ~  -~. A ~ ~-:= _ :.-. o hart% on act ive-charcool  or:one o f  Ni and Al-O=-on : 

Describes repara t ion  of  carniaes oz t~r, anu  recorus : - -- ' .  • . . " . . ~" ' ~ . .  . ' . .- ". 
w o u l d  be practical• • mix tu re  wi th  regulated volumes  of s team and  a i r  Was : • some observaP~io~ls of the ge  leral propert ies of  the car- ~*nuce. s¢l~t~sbe~iTt~z~.s~,~l.~:a%etOC"t~v~2o~o~ ~ :.  

: 1 7 2 2 , : ~ .  Curren t  Stat~ls of  S£n:t~edc Fue l s -  0 9  " - p a s s e d  i n  a t  t!te base of . the :ca ta lys t .  With this fur- t~!  
: Gas Your vol 47 No 25 1948 pp 56--57 ? - . naca, which had  a layer  b f c a t a l v s t  94 cm long by 12 ~ ! |  " : : b i d e s "  Reports  low- t smpera ture -spee i i i c - lmat  meas -  . ~nese C ~ . . .  ~ ~;.~ h~.ab~m : , , 0o  a n d  wi th  tim a~ : 

: :  : ~AbstraCt o f  a paper  pre~ented ~ t  the ann~a i  . . ~ 2 , . , . ; .  e~n. i ~  d iameter ,  6 m. ~£ gas :  3 k~.  of:s team and 3 :m3 : ~ | :  u rements  in the t e m p e r a t u r e  range  51°--29s ° K for  . vu~ t o  urn, a ~ a m ~ t U ~  e a" 60 ~ O~o , E n e r - -  10ssesg~n = : 
of  . . . . . . . . . . . . . .  s oz a i r  pez nr. produced a gas  c 0 n t a i n i n g ' ( % )  C0= 2 ~ ~ : the  Carbides t h a t  a re  t rue  e0mpounds (Cr=C:, Cr:C= s ~ u ~ ; l W e ~  ; i t  :to be ~ - ' ~  -C0s t s  of o l~ra t ion are" ;. 

:~ .... the Texas  Mid-Continent Oil  and Gas Assoc i a t i on  . '  CO 17 H:  565" N 245 CH, t * a c ~  ,m,~ ~;~,i',ao$ ¢ I  ' - '  andCr ,G)  and for  the  mixed  carbide Cr.-.C=. T h e  corre . . . .  " ... - ~ _ . .  v • " : 
The  manufac ture  of" g a s  f rom Coai and oil f rom gas t em-o , "~ - , . "  ";-' A.~ ['.V. : ; , " .~" ~ t t  . . . . . . . .  ~ "!~|  spou t ing ,  entrop es a r e  competed.:  High- tempera tm 'e  gxven for L ~ e r i ~ m : s C o n d ~ . a n  d G e r m a n  Moto~ Fuel  ~ 

: w i l l  b " h  . . . . . . . .  ; . . . . . . . .  ~ . ~  . . . ¢  t u u e  w a s  x , u o u  ° .  i n  t i l e  absence  ~2~ • e ~ e a o m m a n n g  synrnes,s  processes u s e d  to of  uii  zt was  only possible to conver t  3.5 m. = of gas ~ ! !  : .: heat :content  measu remeu t s  f rom r o o m ' t e m p e r a t u r e  up 1 7 3 3 . ~ .  L~: • x - . , , " 

, " " ~.~. : to the  l imiting t empera tu re s  of  avai lable containers  a re  Economics . ]  Gas-  u. Wasserfach,  vol. 77, 1934, pp. supplement United States crude supplies: Processes per  hr.  into a C H r f r e e  mix ture .  Inc rease  in the 
used for synthesizng oil f rom coal, g a s f r 0 m  coal, oil a m o u n t  of  s team does no t  in -all cases" increase  the ~:;~ reported for Cr=C~. Cr:C= Cr,C, and Cr=O=. Analyt ica l  877-SS3 Chem. Abs., vol. "_)9, 1935, p. 1609. 

::  representat ions  of t he  results  a re  given : C reduction G e r m a n  reqn i rement s  for  motor  fuel  u r e  discussed, I 
f r o m  shale, and oil f rom gas a re  reviewed. T h e  low- O H ,  conversion. I n  exper iments  o n  the  ca r ry ing  out : : .  o f  solid Cr=O, t akes  place in four 'd i s t inc t ,  reversible together w i t h  the  need of grea ter  and  more  efficient: 

pressure process of convert ing coal to oil is unec0nomi:= of  the  react ion in two s tages ,  the  Catalyst  was  divided : : : react ion steps in which  Cr~C:. Cr~C=; and  CnC a re  the benzel e recovery,  and  means of increas ing  benzene -. 
cal at: present, a s  gasoline produced in :this m a n n e r  i n t o  2 s epa ra t e  portions. Gas  and s team were  passed in t e rmed ia t e  compounds Results of t h e  equilibrium ~ield as by suction Of distillation p roduc t s  froal the " ] 
would cost about  $O.165 p e r  gal., using coal wor th  $3 .00  through the  first lower- tempera ture  port ion nnd air .  - measurements  obtained wRh d e s c r i b e d a p p a r a t u s  and interim" o f ' t h e  Coal charge.  The r e l a t ive  advautages  
pe r  ton. Processes for  synthesizing gas f rom coal will  was  added a t  suitable in te rva l s  along the  '~econd l e n g t h  

" ' . ' : :  me thods  a re  repor ted  fo r  each react ion step. T h e  o f  the act ive C : a n d  wash-oil  recovery  processes  for  
: : 03~  '~°~enmtiC~U ::: : :  var ious  da ta  are  corre la ted  sat isfactori ly  and  thermo- l ight  0il a re  compared  Other sources of  motor fuel  

t " dynamic  values and funct ions are  derived fo r  the Cr are  l ow- t empera tu re  carbonization o f  b rown  and bi: : = 
• ' , • . B e c a u s e  of the huge cash out- 1 7 2 5  KE " : ; ' ~ " : ' :  :~ carbides .  Each carbide  of  :Cr a t  t empera tu res  below tuminous coal a n d  motor-fuel synthesis  by  the F i s c h e r  

: lay i*ivolved, utilization of  our  sha le  deposits will not  . L~EX, K. K. T h e r m o d y n a m i c  Consideration ~ :k:~ i ts  melt ing point  is s table wi th  respect to decomposition process  ; the  sui tabi l i ty  o f  the  p r o c e s s  fo r  gasworks  
' be immediate although technically sound -n~,~o~o~ o£ zne 5yn tne t i cMethan01Process  I n d  En~  Chem '~' ' ;  into h elements ( 2 )  anY ]0wer ~ C, : ' ' ~ ' ~ "~ . . . . . . . .  o ~ . • ! • =,. .... ~ ~.~.;.~; (1 )  t e , u s e  is discussed. The  use of compressed gas  for  motor  

have  been developed. In" o rder  for  t he  process to b e  .vol. 15, 19-6, p. ,8;  Chem:Abs ;  v0L 20 1926, p. 5 3 5 . ~  :~:::.:: :: and  (3) any higher carb ide  aud Cr.  Carbide and The : in t e rmed ia t e  fuel  also is r ev iewed  and costs a re  considered, as  well  
• :" ~onom~cal, ;Plants o f  100,000 :bbl. Capa6ity 0 r  l a r g e r  " __Free energy and equi l ibr ipm :constant of the  r e a c t i b h ~ I ~ : ~  :i: carbide Cr;C~: is s table w i t h  respect to:: decomposit ion as  Special  equ ipmen t  required f0r using ga s  with auto-- 

: • r ~  0~V~ng acapfi tat  outlay Of some $500000,000.00 will  :? UO-~2]~- -CH~0H(g)  a re  calculated a t  var ious  tem-~'~';~ii~i~Y'=; into CraC: :and Cr, C: : : ::~: : ~ mot ive  equipment:  ' :; " :: ~ : : : : 
. ;~aere .qmrea. :zrr0cessmg:  the  shale  o i l w o u l d : r e q u i r e  per.atures. AF° ,~=~10 .950 ,  AFo=,~_--O the  w 0 r k i n g ~ : :  ,i730. KZLUXO : - -  [Product ion:  of  ~ ranched-Cha in  i734 " ~  [ R e m o v a l  of Carbon M0noxi(]e: F~om : : 

: ~  .: ; =.caP.*mx°u~mY °z~tL500.00per  bbl. of gasoline: A t  n m * ~  o r t h e  process a t  100 a t m : i s  700o alia..: T b e : ~ . ~ : ~ t -  -Gas Oils ~nd A v i a t i o n  Gas01ine: Froin  Fischer-- ~.-Ci~yGas] Angewich~en~. ;voL49,1936,pp 133-137; ' '  
: ~ : t h i s  t ime the only commercial ly feasible method  i S t h e  m e t h o d  of  calculat ion: is  ~that~0f L e w i s  and E a n d a l L ~ ! ~ : ~ . . . : : ~ T r o P s c h  Synthesis Products .]  TOni iReeI 138, Doc: . Chem .4`bs., vol.  3 0 / 9 3 6  1~:3204" " : 

iS as~ll?q~;~ ~:: ;-:- 22 (no date), 21 " ,:synthesis of oil f rom gas. Such plants  as  those us ing  P a r k ' s  va lue  fo r  the entropy of  liquid Ctt~OH 8pp  ' : " " m , ,  , ~L~_:--,;  . . . .  ~ o~ ,n ,~  - - 0 - e s s  whereby: ) 
: : lctyoxocol process  can be built  for  about  800 0 sumed.  . - : ~ ~ .-~ . . . . .  . . . . . .  • . - . ~ m s  ~s. u u~=~,p~,uu u~ ~L - - ~ . . ~  v r  ~ ~: 

bbL:per day capacit~ Allowin~ Credit f n r~ . l~vn r~ -  pe~ 1729 r k . *  ,~ i . . . . . .  --' ~ ! ~ L ~ : !  Comparison of the  products  obtained by. subjecting a par t ia l  oxidat ion of  the CO w, th  s t e a m  over a Cr 
• and a 10% a~ar f i~ , 'Hn ,  ,1 ,~ - ~ ^ ~ - - = r  . . . . . .  c~s,.- =* ~on~-"~-~'~" ~="~'~aPacltY o I m e t h a n o l  F r o m  16 o K . ~ I . ~ % ~  , :Ruhrehemie D i e s e l  0it to thermal  cracking,  p u p a s  cata lys t  takes  place,-followed by n hydrogenat ion  of " 
o f t h e  capt/~l anc l "4~ ' en  ~ e ~ r a m ~ a ~  re tu rn  o n  50~'o ~_-~,o ° % and  the  Corresponding Ent ropy  ~nd  F r e s ~ ' - ~ .  : ~roces% and to ca ta ly t ic  cracking, and a n  E a s t  Texas  " the  l:emaining 4--5% of CO to CEh.' Thin  las t  reduc- : i 

b e u r o d u c e d ~ , o ~ e ~  ~-ae- r '  g a s ° n n e  can ~ e r ~ v . ~  o o u r . ~ m .  Chem. Soe. voL51 1928, pp. 1 5 0 - ~ ! ~  gaso i l ,  22~0o--350O, tocatalytIecracklnglJytheHoudry " ~ . , ,  ~ , . , ~ , , ~  v ~ h m l l v  ~uantitat ivel~ a t  o00°-250" I 
" "$0.083 ne t  1 ~ 0 -  ~ ' ~  ~ : ~ . c ~  pe r  ga.{: z ~ m  gas  worry, ±~ , ,  v n e m .  Abs., voL 23, 1929, p. 1344. ~ : process.  A flow sheet  is given o f  t he  R u h r c h e m i e  ~* . . . . .  ~ , ' ~  ~ 7 " , , ' h ~ - ~ , . ~ p ~ z i n  ~ tl~e ~ .  ~ormed in  T : )  

is abou~ .~0 ~.~.~.~ ~ m ~ ; ~ - ~ *  ~ s  wor~,  ~u.~63 the  cos~ H e a t  of  t rans i t ion was  found to be about  154 cal uex ~ . ~ ; ~ t  e~talytic Cracking process  based '  upon the  recover~ o v e r  a ~ . , - ~ , ~  ~ , ~ , ~  ~ j~  ~ , o ~  ~ h ~ a  n , ~  o n ~ r  ) 
' d u s t r y  ha s ' been  s~ow "~"re°^-rea~- ° ~  w a y  t h e  oil in- reel. and  t he  entropy of liquid M e 0 H  ~ based on sueC] f i c~ : : ! !  i~Fi . of  the  exothermic h e a t  developed dur ing  t he  catalysiS- zne nrsc s~ep= y ~ e  ~ - ~ g e  p - ~ 7 ~ f f . : = - ~ 7 ^  qL~_~'Y~ -i 
• ~ . . . . .  ,~ ~u~u~zug the g'as-~o-oil s y n -  hea t  m e a s u r e ~ . + o : , ^  ~ o  ~ ~ . .  ~ . . . .  - -  • ' - ~ - " ~ , ~  ~ o ~ : ~ . ~ ,  . . . . .  ;^a • . . . . . . .  ~ ,  ~ o ~  +~ +ho -atal~t ie  more  than  u n pz  pe r  m. =~o e , , m ~ u a ~  ~au = ~ , ~ , , ~  

~_ ___ . . _ f the  process ,  lack of  funds: due  a t  157 4 ° ~T P ~ ' - ' - ~ 5  crackin~ converters  dur inE the endothermie  cracking difficulties of  ga s  purlf icahon and to lower  the work ing  -~o nnSIOn O~ " " " - ~ ~'" - ' - . . . . . . . . . .  - ' 
. t i 0~ .PThere  n n ~ r ~ e n t  equipment ;  and the  t a x  posi- 1727. . Thermodvnnmio  ~nn¢,,~ . . . .  . , +1~%~}~:~:~:: perlofl. =~he= Chief  d i~c t~ ty  lies in r e g u l a t i n g  the  costs, i t  is proposed to combine the  process  wi th  the  " 
" the "G0vernm J ~ ; ' ~ - , t ~  ue,  however: n o  reason w h y  Snythet ie  Methanol  Process  ~ . ~ . ~ d o n  o~ ~ ' ~ } S ,  " a m o u n t  of  C deposited ~pen the  fixed-bed ca ta lys t . "  s y u t h e t i e  product ion of fue l :by  the  Fiscbex-Tropsch i -i 
. , ~u~ ~-uuxu assume conn'ol of the s n o • ....... ~. ,~uem., .-..,~ ~'~.~-- " ..... thettc:oil industr~ Y r 21, 19 .9  pp 853-354:; Chem Abs vol 23 l a ~  - ~ } ~ ' ~ : ~  ' dur ing  the endotherm e cracking pe r i od .  . . . .  ~ process ' . . . .  ~ = . 

. . . . . . . . . . . . . .  . . . . . . . . . . . .  ~ ,  0 . . . . . . .  . . . . . . .  . . . . .  ~ m ~ - ~  - = = ~ , , ~  ~ .~-~-~s 5.~ . . . . . . . . . . . . . . .  ~ . ~ , ~ x z ~ s  y ,  S c ~ a b s  1 9 9 g ,  z 9 s s .  . , 
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1735.  K E ~ 0 ~ ,  R . L .  AlCOholic C 0 u s i n - - t h e  0 x y l  P r o c -  t h e  r o d u c t s  l " 
ess .  I n d .  E n g .  C h e n ~ , v o L 4 2 ,  N o . O  1950 nn :1 A P Of eactlu.nlsmm.phfiedifthealcohoisare 
: I2-A • , , . ~ .  0 - . ,  d e h y d r a t e d  by p y r o l y s i s  o f  t h m r  s t e a r a t e s ,  a n d  t h e  0]e- 

• n n s  e n t a i n e o  a r e  h y d r o g e n a t e d  to a l k a n s s .  
G e r m a n  a s s o c i a t e s  o f  t h e  B l a w - K n o x  cO• h a v e  de= 

ve loped  a p r o c e s s  f o r  t h e  p r o d u c t i o n  of  a l coho l s  f r o m  
s y n t h e s i s  gas ,  a n d  t h e  B l e w - K n o x  Co. l s  p r e p a r e d  to  
b u i l d  p l a n t s  to p r o d u c e  t h e m .  : A s s u r a n c e  i s  g i v e n  t h a t  
a l l  b u t  t h e  l o w e s t  o f  t h e s e  a l c o h o l s  c a n  be  m a d e  a n d  
m a r k e t e d  in  t h i s  c o u n t r y  on  a s o u n d  e c o n o m i c  b a s i s  
f r o m  n a t a r a l  o r  o t h e r  s y n t h e s i s  gases .  T h e  Oxy l  
~r°esS~IYemeaenaStOfr :  c a t a l y t i c  r e a c t i o n  w i t h i n  p l ' es -  

P • • r a n g e s  c o m p a r a b l e  t o  t h o s e  o f  
t h e  F i s c h e r - T r o p s c h ,  c o n v e r t s  s y n t h e s i s  g a s  i n t o  a 
m i x t u r e  o f  a l coho l s ,  C~-C~0, s a t u r a t e d  a n d  u n s a t u r a t e d  
h y d r o c a r b o n s .  C o n v e r s i o n  o f  t h e  r a w  n m t e r i a l s  to  
a lcoho ls  is  8 0 %  or  be t t e r ,  w i t h  t h e  r e m a i n d e r  o f  t h e  
p r o d u c t  in  h y d r o c a r b o n s .  O n e  0 f  t h e  m o s t  i m p o r t a n t  
a d v a n c e s  in  t h e  d e v e l o p m e n t  o f  t h i s  p r o c e s s  i s  a l l  e f -  
f e c t i v e  m e t h o d  o f  s e p a r a t i o n  o f  t h e  c o m p o n e n t s  o f  t h e  
r e a c t i o n  m i x t u r e .  T h e  i n d i v i d u a l  a l c o h o l s  can  be  iso-  
l a t e d  in  a p u r i t y  of  9 ~ %  o r  b e t t e r .  T h e  c a t a l y s t  f o r  
t h e  p rocess  i s  n o w  a v a i l a b l e  f r o m  G e r m a n y ,  b u t  i t  

KEUXEcxE,  E .  8 c e  abs. 2295. 
1740.  I'=EU.~ZE~, W. E•  P r e f e r e n t i a l  C a t a l y t i c  Ox ida -  

t i o n  o f  C a r b o n  M o n o x i d e  in  t h e  P r e s e n c e  o f  HYdro-  
g e n .  L A c t i v i t y  o f  T w o  W a t e r - G a s  C o n v e r s i o n  C a t a -  
]y s t s .  o f  Coppe r  Ox ide ,  o f  M a n g a n e s e  D i o x i d e ,  a n d  
o f  a M i x t u r e  o f  T h e s e  Oxides•  Your.  A m .  Chem.  Soc., 
; o L 5 6 °  1930 ,  pp  4 3 7 - - 4 4 4 - C b e m  Abs  vol  ° 4 : 1 9 3 0 ,  

P r e f e r e n t i a l  o x i d a t i o n  o~ CO by 0.~ in  t h e  p r e s e n c e  of  
B a ,  CO~ a l a r g e  excess  o f  s t e a m  a n d  V a r i o u s  c a t a l y s t s  
h a s  been  s t u d i e d .  A n  eff iciency o f  9 6 %  f o r  3 7  h r .  w a s  
O b t a i n e d  Wi th  a 2 - c 0 m p o n e n t  hopca l i t e •  P r o m o t e d  F e  
o x i d e  a n d  Co o x i d e  g o v e r n e d  on ly  t h e  w a t e r - g a s r e a e ,  r 
t i o n  C O + H . - O ~ ' - C 0 . . + B a .  C u e ,  MnO,~ a n d  a o-corn- - 
p o n e n t  h o p c a l i t e  w e r e  c a t a ] y t i c o l l y  a c t i v e  b u t  su f f e red  . 
r e d u c t i o n  a n d  loss  o f  a c t i v i t y : .  

1741 .  ~ .  P r e f e r e n t i a l  C a t a l y t i e  O x i d a t i o n  o f  
C a r b o u  M o n o x i d e  in  t h e  P r e s e n c e  o f  H y d r o g e n .  I L  

. . . . .  ~ W ~ A T U ~  ~ S T m ~ C r S  . . . . . . . . . . . . .  = 2 2 9  

u i d  p h a s e  r e g i o n  b y  p r e c i s i o n  m e t h o d s  d e s c r i b e d  i n  
de t a i l ,  a n u m b e r  Of e q u a t i o n s  a n d  t h e r m o d y n a m i c  
e o n s t a n t s  a r e  d e r i v e d .  

K~IAIXov.% N.A. ~ee abs. 891. 

1745. K~A~Y:HOV, N.  V.  [ G a s i f i c a t i o n  o f  F i n e l y  
G r o u n d  C o a l  i n  a B o i l i n g  L u y e r  U s i n g  S t e a m - O x y g e n  
B l a s t . ]  K i s i o r o d  ( O x y g e n ) ,  1944 ,  No.  2,  pp .  12 - ' 21 ;  
U .  O. P .  Co. S u r v e y  F o r e i g n  P e t r o l e n m  L i t e r a t u r e  
I ndex ,  Aug,  2 - 9 ,  1946,  pp .  22--23. 
P i l o t - p l a n t  w o r k  w a s  b e g u n  i n  :1935 w i t h  a u n i t  o f  

c a p a c i t y  o f  2 , 0 0 0 - 3 , 0 0 0  m 3  p e r  h r •  on  t h e  p r e p a r a t i o n  
of  a n  N H ,  s y n t h e s i s - g a s  m i x t u r e .  F u e l  o f  g r a i n :  s i ze ,  
1 0  ram. a n d  less ,  w a s  used .  T h e  b l a s t  p a s s i n g  t h r o u g h  
t h e  0 .3-1 .5-m.  bed  a t  a v e l o c i t y  o f  2 - 3 m .  p e r  sec.  b r i n g s  
t i m  bed  i n t o  a c o n d i t i o n  r e s e m b l i n g  bo i l ing .  T h e  O-.- 
en r !ched  a i r  a n d  s t e a m  a r e  c o n t i n u o u s l y  c h a r g e d  b o t h  
be low a n d  a b o v e  t h e  f u e l  bed .  T h e  O.. c o n t e n t  o f  t h e  
b l a s t  w a s  5 3 - 5 5 % ;  in  m i x t u r e  w i t h  s t e a m  ° - 3 - 2 4 %  
w h e n  t h e  s t e a m  a m o u n t e d  to  5 6 - 5 8 % .  : T h e  t e m p e r a -  
t u r e  o f  $ 5 0 ° - 9 0 0 °  i l l  t h e  g e n e r a t o r  i s  e n o u g h  to  c r a c k  
a l l  v o l a t i l e  m a t t e r ,  a n d  t h e  r e s u l t i n g  g a s  c o n t a i n s  no  
t a r  o r  h e a v y  h y d r o c a r b o n s  a n d  b u t  l i t t l e  CH~. T h e  

in  t h e  w a t e r - g a s  r e n c t i o n  a t  e l e v a t e d  t e m p e r a t u r e  a n d  
p r e s s u r e  u p  t o  :[ a i m •  

K H 0 ~ ' A K 0 V ,  K .  G. B e e  a b s .  3 7 5 8 a .  
"1749. K ~ m z x ~ ,  I . A .  [ C a t a l y t i c  D e c o m p o s i t i o n  o f  

A m m o n i a . ]  A c t a  P h y s i c o c h i m .  U .  B .  S. S. ,  voL 4,  
1930,  pp• $ 9 9 - 9 1 0 ;  Chem• Abs.~ voL 30 ,  193{}. p• 7937.  
K i n e t i c s  o f  t h e  d e c o m p o s i t i o n  o f  : N ~  on p r o m o t e d  

F e  c a t a l y s t s  o f  t h e  Fe-Al-_Or-K:O t y p e  w e r e  i n v e s t i -  
g a t e d  o v e r  t h e  t e m p e r a t u r e  r a n g e  3 0 0 ° - 4 5 0  ° . T w o  
v a l u e s  f o r  t h e  e n e r g y  o f  a c t i v a t o n  w e r e  found ,  1 2 . 4  
kca l •  p e r  tool• f o r  t e m p e r a t u r e  3 0 0 ° - 3 5 0  °, a n d  39•7 k e e l .  
p e r  tool .  a b o v e  3 5 0  °.  T h e  2 v a l u e s  w e r e  e x p l a i n e d  on 
t h e o r e t i c a l  g r o u n d s  by a s s u m i n g  s e v e r a l  s u r f a c e  r e -  
a c t i o n s  w i t h  d i f f e r e n t  r e a c t i o n  r a t e s .  : '13 r e f s •  
1750. - - •  [Sta l f l iTat t ion  o f  R e d u c e d  C a t a l y s t  f o r  

A m m o n i a  S y n t h e s i s . ]  B e t .  P i s s u r j e w s k y  I n s t •  
phys ik .  Chem. ,  A k a d .  Wiss •  U k r •  S.  S.  R . ,  vol•  12 ,  
1940,  pp .  1 5 - 2 0 ;  C h e m .  Abs. ,  vol .  35 ,  1941,  p.  2635.  
NBa- c a t a l y s t  o f  t h e  type  lee-Al.-O~-K:O w a s  1 s t  r e -  

d u c e d  w i t h  a d r y  m i x t u r e  o f  H.. a n d  1~.- a n d  t h e n  n i -  
t r i d e d  w i t h  dl.'y lX-J[~a. T b e  t e m p e r a t u r e  i n t e r v a l  f o r  
r e d u c t i o n  a n d  n i t r i d i n g  w a s  350°-~475 °.  T h e  n i t r i d e d  ! • , . ~ .  - . . :  . _ • _ - . _ .  . . . .  • , . .  hen a plant using the O x ,  Acti,  tty of 2-Compenent Ho ahtos Your Am louest ,:glue of the was   oal. catalyst was cooled in a stream of 0od tested 

a small pi  t%  030, pp. Cilem. - bs. cu. th,s  roland to kcai. 7 stability (reaetiou  'ith molstare 00-  and The 
OUt p r e p a r a t i o n  in  l a r g e  u a n t i  " " - ' " - ' ~ ' " • p u r e  g l e a m - u -  i s  c n a r g e a  ' i :ne  g a s  h a s  t i l e  e o m p e s i -  " - . . . . . .  ' " " • _ , ~ q • t i e s  w i l l  b r  ng  t h e  O f  t h e  i n f l non t  o n  ~ -  n ~ . . . .  Y - == ~,,~ - -  - .' ~ .,~ , , .  -~ oa  o .  ~,~ ~ n ~ .  t e s t s  i n d i c a t e  t h a t  t h e  s t a b t h z e d  c a t a l y s t  m a y  be t r a i l s -  
um~ cos t  down  c o n s i d e r a b l y  : I t  i s  e s t i m a t e d  t h a t  : w i t h  a o n ; ~ , ~ X ; = ~  v~-~.~-zo w a s  ox id ized  by f r e e - O .  :finn, m ~,'Ol. ' 7 ~ ' ~ p  ~ . u ,  ~ v , . 0 ~ . ~  n~, ~.~.~, ~,~, ~ .  ipor ted  f r o m  t h e  p l a c e  o f  m a n u f a c t u r e  to t h e  .XH: • 
p l a n t s  ~0r t h e  0 x v l  u r o c e s s  c a n  b ~ ' . • • " ~  ^=~ . . . .  ' ~  . - . . . . . . . . . . .  n o p c a n [ e  a s  c a t a l y s t  i l l  fl temuer.~- l=t.~, n.±;  no t : ~ , ,  o.~. o r  01enns.  z - r0auc~lon oz ±,uuu ~ . . . ~  ~ , ~ . . ,  ~•**~...+ , ~  , , ,  ~+, . .~+~ : 
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. . . . .  • , . • , , v v .  - ~ u o ;  .~r~usn  .Abs : ~ ~ laI :n  L'hYS M a s s a c h  t t s i  ~ " " "" ~ " : i  - , - ~ u  w i r e  , . o - . . , 7 o  ~ ,o  w . m .  ~ .~  ~ . - v ~ l  . . . .  , . . . . . .  . . : . . • 1 9 4 9  A~ I I  n o -  C h e - ,  a ~ . .  ~,~ ~o . . . .  "': . :  ^2 , - u s e  ns t .  Tecb .  vo l  1 19o2 ~ | : : :  ~ , ~  ~ ~¢ ,~.  . ~ . . - ^ a  ~0 ~ : .~  u r e d  by  t h e  r e a c t i o n  ve loc i t y )  r e m a l n e ~  c o n s t a n t  o r  
: . , ~" - ,  . . . . . .  , - ~ .  ~ ± v ~ ,  p 8152  pp .  l v l - z l 0 .  C h e m  A b s  v o l  1 7  :i9~3 ~ extra" ' " ' ~ 7 ~ .  : ~ + , a~ ,  a n d  ,,~as,_a w e r e  - ~ l s  . . . . . . .  .~ - .  " c h a n ~ e d  Only s l i ~ h U y  " T h e  r e a c t i o n s  w e r e  p e r f o r m e d  

~ . ~o r m y la t l on  o f  o lef in  " . . '  " ', • , - , v.  ~ . .  =,~;r~: .'.:; - ~ ~ ~ • , . -  , k  . . . . . .  s by  m e a n s  o f  CO a n d  H .  ne 1~44 K~YE~ ~ r~ rp . . . .  x~ ~ ~ . ~  ..... 1'/43 KH0nSCHAIAN S [ T e c h n i c a l l y  I m p o r t a n t  G a s  u a r t z  t u b e  5 0 0  m m  l o s  1 8  m m  d i e m  w i t h  2 -_  - . . . .  • ~ , - -  ,J.,  . . . . .  ~, , - : , ' ~ .  i ~  : . :  . , • i n  a . q  , • . g ,  • . ,  . 
~ v  : ~ ? v ~ .  and 1.09-200 a i m .  i n  p r e s e n c e  o£ t h e  F i s c h e r  . . . . .  T h e r m o d y n a m i c  Prouel ' t ie .~: :~  ~ : ' ~ f f ~ o  ~ I ~ ,  Z , . . B .  ~ . : : ~  ~. E q u i l i b r i a  a t  L o w  P r e s s u r e s . ]  F e u e r u n g s t e c h . ,  vo l .  g m . ' o f  t h e  c a t a l y s t ,  2 era.  l o n g . -  A f t e r  t h e  1 s t  a e t m n  :] 
.~-owc~_ ~0 .ca t . a lys t  i s  s t u d i e d  w i t h  1 6  a l k e n e s  c o n t a i n -  P h y s  Massach - ~ ^ **=  . . . .  - ~ . - : ' 7" '=  . . . .  dour •  ~uath.  ~ . ~ : : ) : : :  ",;26, 1 9 3 8 ,  pp.  1 0 9 - 1 1 2 ;  B r i t i s h  C h e m .  'Abs.,  1933, .  B ,  o f  GO ~t •very  s h a r p  d r o p  o f  t h e  d e c o m p o s i t i o n  v e l o c i t y  
~ g ; ~ 4 s , , ? ' ~ c y e m p e n t e n e ,  a n d  c y e l o h e x e n e .  T h e a l d e - :  211--~42;Chem."A~.mv~17x.e~2~ol~'¢ol~:t'1922, p p , : : i ~ ! i i - ~ : . ~  : p : 1 0 0 ~ ; C h e m .  A b s . ; v 0 1 - 3 3 , 1 9 3 9 ,  p - 4 4 9 6 - :  " v ~ S  o b s e r v e d  ' ( 2 6 . 6 - 4 7 % } .  A f t e r t h e 2 d C 0 a c t i o n a  : 
=:.7_=" - = - ~ e ~  a r e  ~mmedxa te ly  h y d r o g e n a t e d  £n t h e  F r o m  t h e  ex  ~ , .  . . . .  : ' .  ". ' "-" . . . .  ? "  • ~ ' ~ : ~ . : ,  . C a l c u l a t i o n s - s h o w  t h e  p o s i t i o n  o f  e q n i l i b r i u m  i n  P a r -  ' sn~al ier  d r o p  o c c u r r e d  a t  2 5 0 ° - 2 6 0  °, a n d  o n l y  a v e r y  
. . . . .  a u m c m v e  w ! m  p u r e  B a t  o a l c o h o l s . :  A n a l y s i s  o f  : d e n s i t i e s  o f  i i~]~;~c~A:YIY~.-s°~eva~ r p ° i n t s ~ d  ' ~:~-~!~?-! ious  g a s  r e a c t i o n s  f o r  e x a m p l e  d i e s o c i a U 0 ~  0 f  Be, a n d  a m e n  d r o p  a f t e r . t h e  3 d CO a c t i o n  a t 26o °. . i t  w a s  
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: : . . . . . .  . . . . .  a r ~ ^ - i z e d  on l r  1 5 0 0 0 0 0 0 0  gol of mozor  opmento h y d r o g e n a t i o n  o f  taz:s ~nde~:ar o:~(!i,enZndxrecn t 
f o u n d  t h a t  a m i n i m u m  of Ni f o r m a t i o n  cor re~ponded t h e  p rec ip i t a t ion  of the  meta l  h y d r o x i d e s  b y  K=.C0~. : i  , f  eoa~ w , s  c . . . . . . .  . :  • ~ ,--  - v a i l  n roduc t ion  of  nil z rom cOaL tP  ' ~- --, __- _ 

~-irit  and  550,000,000 gal.  of  t a r  ozvisoW°rU~aen~s" The  y ie lds  h th r i ea t ing  o i l s ) ,  new processes  (C--H~ ~ :e~  
to  the  m a x i m u m  a c t i v i t y  drop  of  t he  ca ta lys t .  T h i s  T h e  a lka l i  n i t r a t e  w a s  left  in su i t ab le  q u a n t i t y  in the : ~ aSPble..-much less  t h a n  the  country: ~ =,7~X-~ " a l " o f  oil  CJ=I~ OH,  f rom coal  m e a s u r e s  a n o  sewage,  ~ a ~ , . . ~  
verif ies  the hypo thes i s  t h a t t h e  n u m b e r  o f  ac t ive  r e ~ o n s  " p r ec ip i t a t e  b y  p rope r ly  r e g u l a t i n g  i t s  wash ing .  This  BergiUS prOCess offers  tecnnzcat)y x~x~-xo~ ~, ~uitable t a r )  a n d  d i rec t  r e p l a c e m e n t  of oils m m o t o r  ~ ,v , . .  
on  the  sur face  of the  c a t a l y s t  can  be v e r y  small .  F r o m  a lka l i  n i t r a t e  is  a l w a y s  conver ted  a t  t he  reduction o~ w e l g m  o~ , ~ar ton of coa l  o r  up  to  .607~ " -  . . . . . . . .  uo ted  "64. W o r k  of  the  G a s  R e s e a r c h  Boa rd .  R e -  t he  exper imenta l  d a t a ,  the  energies  of  ac t iva t ion  f o r  the  p rocess  in to  a l k a l i  ca rbona te ,  w h i c h  c a u s e s  a homo- ¢_ " ~ .r ioea a n n  w e m s  urv q . ~ .  ~ .  
d i f ferent  steps of the  chemica l  ac t ion  of  CO on ~ i  w e r e  geneous  d i s t r i bu t i on  of  the  a lka l i  on the  smfface 0f : 1  coals. The  p l a n t  ~s d c ~ c .  ~ , m  ~ nd bvd roca rbons  po r t  of  the  D i r e c t o r .  Syu thes i s  of  M e t h m ~ j ~ G , ~ s  
ca lcu la ted  f rom the  equa t iou  of A r t h e n i u s ,  and  t hey  t h e  d i a tomaceous  ear th•  S u p e r h e a t i n g  the  ca ta lys t  : 1  The ca ta ly t ic  p r o d u c t m n  o z a::~:~:~-:~::~se fo r  the  fu-  R e s e a r c h  B o a r d  Pub .  S :  G a s  Jou r . ,  1944, pp.  f f '~-~-~,  
we re  found  to be the  s a m e  in all  cases  (9 000~-300 ca l . ) ,  o f ten  impa i r s  t he  syn thes i s  0 f benzene .  The  reduc- :: : |  from CO t s o s , h ° w ~ n s u ~ : ~ r ~ o n ~  ~xper imenta l .  Tbe  660-661, 689, 69:1; G a s W o r l d ,  vol. 120~194~p~6%45~ 
Th i s  shows t h a t  the  ene rgy  of aq t iva t ion  does no t  de- t ion  wi th  Eh. will ,  therefore ,  be  avo ided  as  much a s  : : |  r e c e n t  ~:or~ o~ ~_~sct~.~:.n:~ ~h0w~'~ a r t i c u l a r  promise ,  fu  ex-oer imentson  the  svn tbes i s  of CH~•with a g r a n u -  ~e~dl~nthe~.iV~te.~s?f the  ca ta lys t .  Gives  6 diagn'ams, n~eeS~i:lefob~S;ur~gherItemPcera~u~e~ ~ e t  ~lrW~Ys : : ! ]  l u r e ,  ou~ ~u x~-~'-~?,-"l:n'l~d Tro~sch  in  p roduc ing  pc- vol. 121,1944,  p.  l S ; C h e m . - ~ o s . , v m  . . . . . . . . . . . . . . . . . . .  

trolenmu~e n ~ u ~ , , , , 2 , : . ; . : = , ~ , , , .  - f the  end prodUctS ~-,. Ni c a t a l y s t  and  w i t h : p a s s a g e  of  the  gas  a t  a r m o s -  
. . . . .  '- ~ ~*-~^, .^- .~^~,  ~ . . . . .  o ~  ¢~h~ m syn thes i s  of  benzene f rom n a t u r a l  ~ases  the  selective ~ 4 ¥ ~ . . I ~ D O 0 ~  ~ .  g~tr~cu~ull~a A ~ u ~  . . . . . .  . ~ . . , " , ~ T Ibed pher l e  p ressu re ,  a l o w  r eac t ion  t e m p e r a t u r e .  (.800 - 

Eng.  vol. 59, No.  9, 1952 pp. :149-168 ; Chem. Abs.,  a d s o r p t m n  of  t i le a l k a h  a m o n g  the  c a t a l y s t  metals  " /  he ca t ab ' s t s  u s e a  a n n  t~= ,, . . . . . . . . .  • . . . .  • ~ . . . .  are descr • ~ "~ +'-,, -~ Co'fl and  Meth-  500 °) led to loss of c a t a l y s t  a c t i v i t y  and  deposztion o f  
vn~ ~71.~n.~ ~ o f  R a n d  the  d i a tomaceous  ea r th  is  of  g r e a t  impor tance .  ' - |  1~60. ~ .  C o m p l e t e ~ a s m c a d ~ , ~ *  1.q~/.~O °9 pP " C a s  t he  r e su l t  of  t h e  development  of a h igh  s u r f a c e  
T h i s - r ' e p o r t l s a  comprehens ive  revie)v of the t e c h -  KZ~Vm~,, K. SC¢  abs .  1927, 1928, 1929. one Synthesis .  Ins t .  ~ a s  ~ng. ,  t 2 ~ . ; .  , . . ~ a s ~ o r ~ :  , : m , e , . , ~ u r e  w h e r e  t h e  r eae t iou  gases  first  come. ,n~o  

nology of the nmJor  processes  used  to lnake  i n d u s t r i a l  ~ 1755.: K z ~ t n ~ ,  O. H~'drogenat ion  a n d  Polvmeriza- Gas J o u r . ~ .  ~ 2 n 4 , 1 9 3 ~ l l P ~ : ~ u n . '  ~ s "  vol. 33, [.~a~act~vith the  ca t a ly s t .  The  *'ate of  loss of a c t l v l t y  
chemicals  f rom p e t r o l e u m  and  n a t u r a l  &ms h y d r o e a r -  l ion 1react/on of Acetylene.  I• R e a c t i o n  in L/quid i~ i l I i  1939, p•6562 . . . . . . .  • . i nc reased  by  a decrease  in  t he  r a t i o  H .~ :C0 ;  i n  

lpS.actice i t  m a y  b e  n e c e s s a r y  to  employ a ra t io  above  
bons.  I t  includes : Syn thes i s  gas  a n d  H_. f r o m  n a t u r a l  P h a s e  a n d  t h e  Effect  o f  H i g h - T e n s i o n  Discharge.  | Sized sem~anti~ r ac i t e  coals of  l ow cak ing  powe~ •can  1 °~ T h e  a d d i t i o n  of  s t e a m  c o u n t e r a c t s  t h e  t e n d e n c y  . i 
gas ,  a ldehydes  mid a lcohols  by the  Oxo process .  H C N  Bull .  Chem. Soc. J a p a n ,  vo l .  13, 1943, pp. 1-12. :!:::.:! bee.~gasifiedeu, ft.suecessfullYor 205 t h e n n s  in a water-gaSof g a s  perPmmton tOo~ ~l=,~,com. to"•f0rm C f r o m  the  CO mid a lso  ra ider  ce r ta in  e i r cum-  f r o m  na tu ra l  g a s  a n d  NH~. ch lo r ina t ion  of CH,  a n d  Chem. Abs. ,  vol• 41, 1947, p~4436. 

' C:H,, C.H.- by c r a c k i n g  of hyd roca rbons ,  C-.H, a n d  Po lymer i za t i on  and  hyd rogena t i on  reac t ions  o f  ~ |  ~ t ~ o f  o u t p u t  of  gas  is s imi la r  to  t h a t  obtame(I z~'om s t ances  p reven t s  t he  loss of c a t a l y s t  ac t iv i ty  caused  b y  : ~ in ter ing  T h e  s u r f a c e  t en ipe r a tu r e  also call be  con-  . 
C~H, by  thernml  c rack ing ,  po lymer iza t ion  and  a lky la -  C~H.. were  s tud ied  in l iquid  paraf f in  in  tbe  presence :~i:| ~zed coke. High-vo la t i l e  coa ls  of.  low or  ~!l.e~.l.~um 
t i on  processes, a l coho l s  f r o m  olefins, e t h y l e n e  a n d  o f  s u c k  c a t a l y s t s  as  Ni• Co, Pal, a n d  Ca• T h e  polymeri- ~ |  caking power  ca  n be gasified b y  u s i n g  a roeupr ,  ~,..* t ro l led  by r ec i r cu l a t i on  a n d  by use  of a shaped  .or r o d  :.. 
p ropylene  oxides a n d  glycols,  ke tches  b y  dehyd rogena :  r a t i o n  r e a c t i o n  occurs  more  easi ly  t h a n  hydrogena t iom and ,otrodncin  u backrnn into a cycle. Tile yielo catalyst arranged to lose : 
l ion of alcohols, synt i le t ie  g lycerol  f r o m  C,H~. aide-  T o  avoid th i s  defec t  in the process  of  ob ta in ing  l iquid : gas is a b o u t  45,000 eu~ f t .  Or :14! thern~s Pe[ tou of B y  use  of these  expedien t s  ~t is  1 os.. ._ . .  1 ~ ,  z-~ 
hydes  and a lcohols  by  h y d r o c a r b o u  oxida t ion ,  fue l  f ronl  C:_H~, high-tension d i s c h a r g e  w a s  applied . |  ] ~ii~ coal. Ba te  of o u t p u t  of the g e n e r a t o r  is 15-zJc/o less  s imple Ni cu t ' l lys t  a t  a n y  t e l a p e r a t u r e  w l r a m  ~ e  raz  ~ 
buty lenes  and bu tad iene ,  a r o m a t i c  h y d r o c a r b o n s  by  to  ac t iva te  t he  H..; the  p roduc t s  w e r e  ma in ly  liqulc~ ,::: : than when sized coke is used i n t h e . s a m e  p l a n t . - ~  350°-$00° a u d  q t  a n y  p re s su re  w i th in  the  r a n g e  1 -50  

:' ca t a ly t i c  r e f o r m i n g  a n d  oxida t ion  of  xylenes•  hyd roca rbons .  " ~"~)~1 small p ropor t ion  of file t a r  ( a b o u t  2.u gal. per  t011 OZ atm•i=l • coInratiosthe theSYnthesiSm0st ~uitablefr0m watercatalvst gasforw~thw0rk hlghat a 
Kz~H~, J .  P .  : S c c  abs: 1056, 1057. . See  abs.  2414. 'L coal) escapes c r a c k i n g  and  m e u n s  m u s t  be p r o w d e d  KIEXlTZ~ H.  S e e  abs~ 3011.: : : ! i  of opera t ion ,  rel  l ively low t e m p e r a t u r e  is  .Ni p romoted  by  TOO-- a n d  

' • i n -  a hi  h r a t io  suppor t ed  on k iese lguhr .  Tile S in. the gas  is kept.  • 1753. KILLIFFER; D •  H .  A Y e a r ' s  P r o g r e s s  i n  C h e m :  : 1756. Kz~b-l~,  'O,  ~ n  Hmor.~, K.  H y d r o g e n a t i o n  a n d  ; . |  for its recovery.  By  modi fy ing  cycles  
Po lymer i za t i on  Beac t ion  o f  Acetylene:  I I .  Poly-  coa l  can be gas i f ied  to gLve a g a s  h a y  :~ ~ognect ion below 0.1 g r a i n  per.  10O cu. f t .  b~-~s~ng a a~n.,Fe ox}de~n ~i 

istrY.chem. Abs.,ind" vol.Eng'21,Chem'1927, vol.p. 3289191927,: pp.  1077-1032:. : merizati0nsion Column.Reaeti0nBull. Chem.'bY :USesoc:Of Japan,the Thermalv01. 13,Diffu-1943, : ;~i ' ~ |  With°f H.-processesi C Such  afor gaScata~yucWO).U a .symn~:: ,  u e~°~ ~'~'~= h v d ~ o c a r b ° n s ~  ~, . , _  ~__- Na:CO,water gasC°ntactthe catalystmaterial.lifeat waslSO 77--'-~-~Yeays," ~ lt,•lamangpU.~n:~.wm~ ,l 
Beview. Anlong  t b e  subjects  t r e a t ed  a r e  l iqu id  fue ls  pp. 13-21;  Chem. Abs.,  v01.41, 1947,  p. 4436. " ~i~ :~Io ca ta lys t s  w e r e  no t  entn 'e ly  sa~!szae~orYTz:~: ~ ro  ~ t i m e  the  CH~ c o n t e n t  of the  C()..~free gas  var ied  f r o m  ! 

- f r o m  coal  ond  syn thes i s  of hydroca rbons .  - Apply ing  ti le t h e r m a l  s e p a r a t i o n  c o l u m n  o f  heated:: thesis of CH4 f r o m  coal :gas• Aerlv~r. v - o i ' . .  r, ~ SO d o w n  to 8 0 ~  w i t h  a n  a v e r a g e  of 65% I n  Order  to  : ] 
KILPATIiICK J .  E.  ,,gee abs.  3589. W wire  a t  700°,1,000 °, C~.H=- w a s  conve r t ed  into liquid ~ ' : i  ~:~:~ " :  withmetedtlme.C° ca~talystThe l~uelWaSResearch nnaf fec ted  b~'~ta,lon ~' ~U~te e c ~ e a s e ~ ' .  , ~reventbe ken t  abovefindue 1.5.dep0siti°nother of C, thefactors, affectingH~: C 0  rati0tbe fonna-mUsg: . . . . .  ~ : .J'l 

: : : 1754 ~ Kz~P£~Z~, G: : [Work: of  the  School  of  Louva in  h y d r o c a r b o n s  a l m o s t  perfect ly ,  wag modified to  gamfy  pulver ized coal  w~th s tean ~ a n d  . t ion o f  C a re  t be  : r i se  in t empera tu ' r e  of the  c a t a l y s t ,  ] 
on SYnthetic Moto r  Fae ls . ]  :G~nie Civil, v o 1 . : 1 i 9 ,  1757. i . Hydrogena t iOn  a n d  Po lymer iza t ion  Re- act ion o f  Acetylene: '  I I L  K i n e t i c s  Of Polymer l -  '0~ a t  a tmosphe r i c  pressure~ . = - -  - i t s  size and  a r i se  in  p r e s s u r e  above a tmosphe r i c .  : . 

1942,  pp. 279-281: .  c h e m .  Zentra ib . ,  1943, I ,  p. :1237 zat ion~by Use Of T h e r m a l  S e p a r a t i o n :  B u l l •  C h e m .  1761. ~ : . : o i i . a u d  Coal  A f t e r  t he  ~ : a [ .  re tormeum : T h e  g a s  should  be passed  d o w n w a r d  t h rough  the  c a t a - :  
Chem. Abs., vol.  33, 1944, p .  3 4 4 3 . '  . . . .  : , .  ~ r ~ . ~ £ , ~  vo l  6 :No• 12;:1943, pp. 1S~-lox, loo.  l es t  u n d e r  t h e s e  condi t ions  and  w i t h  a n  ex i t  t e r n -  : 

• " - ~ Soc. J a p a n ,  vol. 13, 1943, pp. 4 5 - 5 3 ;  Chem: AbS•~ • I n  the  inves t iga t ion  of  c a t a ly s t s  f o r  t i le p r o d u c  . . . . .  :: "Sinc~ ~ e ' 0 i i s  , r ' oduced  i n  tile Fischer-Tropsclz  SY n- p e r a t u r e  Of 3507, t h e p r o c e s s  g a s  can  be t r e a t e d a t t h e  . 
t ion of benzine f r o m  CO and  H,,  Co f r o m  K a t a n g a  vol. 41, 1947, p. 4436. : ~ ' ~ - ~ - m a i n h :  s t r a igh t  cha in  in  c h a r a c t e r , f i l e  proc-  r a t e  of  3,700 vol• p e r  eel•: of  cata~ys~ per  a t :  ~ h u . : : ~ : ~  
( 9 8 5 7 %  Co" 0 °4  ~ i  ; 0 1 3  Fe -  0 3  ° C a 0  • O 03 S" a n d  B y  us ing  t h e  the rmal ,  s e p a r a t i o n  c o l u m n  wi th  W ~ ' h a s : s p ~ c i a l  ~ignlficance in  t h a t  t he  diesel-off f r ae -  we re  encoun te red  i n  deve lop ing  these  resm~s ~o a . . . .  - 

0 0 7  YIn ac t iva~ed~wi th  lSgo !ThO, )  y ie lds  lo-3'8 cc  w i r e  a s a  r eac t ion  vessel,  the  r e a c t i o n  w a s  found t a  
' : b ~ z i n e  per m. ~ o f  g a s  a n d  under  t he  s a m e  condi t ions  a : be lo f  the  2d o r d e r  a n d  t h e  ac t i va t ion  e n e r g y  44.8 kg•: t o n  has  a h igh  ce t ane  va lue  (120) a n d  the 0ils a r e  m o s t  "Scale a p p a r a t u s  possess ing  5 0 0 0  c u  f t .  of  gas  p e r  d a y .  " 

Co-N1 ca ta lys t  :preCipitated o n  k i e se lguh r  : w i t h :  C a • - - ' :  : :  • : :  ~; : The~ignificaiiceamenable to  Crackingof thiSandprocessChemicalin postwar:planningreC°nstructi°n" i 7 6 5 :  . B e t t e r  Ut i l i za t ion  of -Coal  fo r  t he  P r o - .  : I 
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