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H s u l f i d e ;  H s u l f i d e  c o n v e r t e d  to  n o n v o l a t i l e  S 
compound) ,  1392 

Removal o f  hydrogen s u l f i d e  from c c k e - o v e n  gas ,  g e n e r a t o r  
gas,  o i l  r e f i n i n g  gas,  e x p a n s i o n  gas,  and a i r  
( S o l u t i o n s  o f  Fe ( I I I )  c o m p l e x e s  o f  a m l n o c a r b o x y l i c  
a c i d s  absorb H s u l f i d e  wh ich  is  o x i d i z e d  to  n o n v o l a t i l e  
S compounds) ,  1391 

AIR CLEANING/FOSSIL-FUEL POWER PLANTS 
Clean s t a c k  gas ge ts  top p r i o r i t y  and award a t  Duquesne,  

2003 
AIR PCLLUTION 

Appara tus  f o r  b u r n i n g  s u l f u r  c o n t a i n i n g  f u e l s  ( R e d u c t i o n  
in amount o f  S ox i des  in gas e m i t t e d  to a tmosphe re ;  
combus t i on  a p p a r a t u s ) ,  2058 

Assessment  o f  SO e c o n t r o l  a l t e r n a t i v e s  and l m ¢ l a m e n t a t i o n  
p a t t e r n s  For the  e l e c t r i c  u t i l i t y  i n d u s t r y .  See a l s o  
P B - - 2 0 ? - 0 8 ,  1936 ( P ~ - - 2 2 4  1 1 9 / 8 )  

Beavon p rocess  ( P u r i f i c a t i o n  o f  S p l a n t  t a i l  gas t o  meat 
a i r  p o l l u t i o n  s t a n d a r d s ~ ,  1949 

C l e a n i n g  s tack  gases (Removal o f  g r i t  end dus t  as w e l l  as 
s u l f u r  a c i d s ) ,  1582 

F u t u r e  o f  low Btu gas in power g e n e r a t i o n ,  5400 
Research and deve lopment  work in US~ in  r e f i n i n g  and 

u t i l i z a t i o n  o f  coa l  (NONES, 6840 
AIR POLLUTIGN/BIBLIOGRAPHIES 

D e s u l f u r i z a t i o n  o f  waste gases and f u e l s  ( L i t e r a t u r e  
s u r v e y  i n c l u d i n g  l e g i s l a t i v e  m e a s u r e s l  c o s t  
calculations, end p r o c e s s e s ) ,  1947 

AIR POLLUTION/CONTROL 
A i r  p o l l u t i o n  c o n t r o l  a t  the  Nonther~  S t a t e s  Power 

Company Sherburne  County  G e n e r a t i n g  P l a n t  (Rev iew c f  
d e s i g n ,  o p e r a t i o n ~  economlcs~ and e m i s s i o n  c o n t r o l s  Of 
l o w - s u l f u r  c o a l - f i r e d  e l e c t r i c  g e n e r a t i n g  p l a n t ;  
d i s c u s s i o n  o f  s o l i d  waste and e f f l u e n t  d i s p o s a l  
methods)~ 1542 

Air p o l l u t i o n  c o n t r c l  t e c h n c l o g y  and c o s t s  i n  n i n e  
s e l e c t e d  a r e a s .  F i n a l  r e p c r t  (Cos t  d a t a ) ,  1777 ( P B - - 2 2 2  
7 4 6 / 0 )  

Appa ra tus  f o r  b u r n i n g  s u l f u r - c o n t a i n i n g  f u e l s .  P a t e n t  
a p p l i c a t i o n  No. 315 445 ,  1822 

A p p l i c a b i l i t y  of S O s - c o n t r o l  p rocesses  to  power p l a n t s .  
F i n a l  r e p o r t ,  1797 ( P B - - 2 1 3  4 2 1 / 1 )  

Chemical  d e s u l f u r i z a t i o n  o f  c o a l :  r e p o r t  o f  b e n c h - s c a l e  
d e v e l o p m e n t s .  Volume 2.  F i n a l  r e p o r t .  See a l s o  Volume 
1,  PB--221 405 (Computer  programs f o r  a n a l y s i s  o f  leach 
p r o c e s s e s ;  t a b l e s ) ,  1925 ( P B - - 2 2 1  4 0 6 / 2 )  

Chemical  d e s u l f u r l z e t l o n  o f  coa l :  r e p o r t  o f  bench-sca le  
d e v e l o p m e n t s .  Volume 1. F i n a l  r e p o r t .  See a l s o  Volume 
2 ,  PB--221 406 (Meyer  p rocess  f o r  o x i d a t i o n  o f  p y r i t e  S 
b~ ferric ccmpounds to  soluble f o r m ) ,  191~ (RE- -221  
4o514)  

L o w - s u l f u r  cha r  as a c o - p r o d u c t  i n  coa l  g a s i f i c a t i o n  
( P r o d u c t i o n  o f  low-S p r o d u c e r  g a s ) ,  5318 ( P B - - 2 1 4  
1 6 2 / 0 )  



Proceedings cf international conference on fluldlzed-bed 
combustion ( 2nd}  ( C o l l e c t i o n  o f  22 papers ) ,  1533 ( F B - -  
214 750/2]  

Process and apparatus f o r  burning s u l f u r - c o n t a i n i n g  f u e l s  
(Regenersttm~ of  s u l f u r  ox ide acceptmrs)~ 1932 

SO~ f r e e  two-stage coal  combustion process.  Appendices. 
Appendices tc PB--211 ERE (Economics stud~; equipment 
desig~ end operation f o r  oval gasification process for 
electric power plants in which coat is injected into 
molten i ron  to produce carbon ~oncxide)~ 5307 (PB--216 
32913} 

T~nde~cN of  a i r  p o l l u t i o n  by s u l f u r  o x i d e s  in  J a p a n  and 
i t s  coun te rp lan .  D e s u l f u r i z a t l o n  c f  stack gas 
( D e s u l f u r t z e t i o n  by a c t i v a t e d  Mn d i o x i d e  method~ 
ammonia absorp t ion  methods, c a u s t i c  soda a b s o r p t i o n  
methods~ K sulfide method~ catalytic oxidation methmds~ 
end adso rp t i on  methods}~ 1727 

Validation of improved chemical methods for s u l f u r  oxides 
meaeurements from s t a t i o n a r ~  sources,  1801 (PB--215 
8 8 7 / 1 )  

AIR POLLUTION/CONTROL E~UIPMENT 
Fewer from coa l .  III, Ccmbus t ion  controls and p o l l u t i o n  

controls, 2139 
~IP POLLUTION/ECONOMICS 

~lr pollution control at the Northern States Power 
Compan N Sherborne County Generat ing P l a n t  (Review of 
design~ opera t ion+ economics, and emission c o n t r o l s  of 
low-sulfur cca|-fired electric generating plant; 
discussion of solid waste and effluent dispose[ 
methods}, 1542 

Appllcability cf SOt-control processes to power plants. 
Final r e p o r t ,  1797 (PE--213 4 2 1 / I )  

AI~ POLLUTION/ELECTRiC POWER 
AEP thwar ted  in search for f l u e  gas c lean ing  s~stem 

(American E l e c t r i c  Power 5Nstem]~ 2079 
~IR POLLUTION/EQUIPMENT 

Ai r  p o l l u t i o n  c o n t r o l  technology and cos ts  in n i n e  
s e l e c t e d  areas, F ina l  r epo r t  (Cost  data), 1777 (PE--222 
74E/C) 

~IR POLLUTION/MONITORING 
Tendency  o f  e l f  p o l l u t i o n  b~ s u l f u r  ox ides  in  J a p a n  and 

i t s  c c u n t e r p l a n .  D e s u l f u r i z a t i c n  c f  stack ga s  
(Desulfurizatlsn b~ activated ~n dioxide method s 
a~mcnia  absorption aethods$ caustic soda absorption 
methods, ~ s u l f i d e  method, catalytic oxidation methodss 
and adsorption methoda), L727 

AI~ POLLUTIGN/PGLLUTION REGULATION~ 
C r l t i c e ~  r e v i e w  o f  r e g u l a t i o n s  f o r  the  c o n t r o l  o f  s u l p h u r  

o x i d e  emiasicns (USA; 41 referenues)$ 1977 
AIR POLLUTISN/SPECIFICATIONS 

R e s t r i c t i n g  emission o f  hvdrogen s u l p h i d e  and e the r  
s u l p h u r - c o n t a i n i n g  compounds+ except  su lphur  dioxides 
from gas genera to rs  In cmke, gaa, and coal-constituent 
proceselng p lan t s  (Speciflcations on air pollution), 
1210 (PB-221191-T) 

Su l f u r  d i o x i d e  removal :  Par t  1. 1deal e x t r a c t i o n  rou te  
e l u s i v e ,  1920 

ALCOHOLE/DISTILL~TION 
Processing the products c f  the F i s c h e r - - T r o p s c h  prccess~ 

6555 
ALCOHOL~/PRODUCTION 

C a t a l ~ t i c  h y d r o g e n a t i o n  cf carbon monoxide  (In presence 
c f  e l k a l i n e  N-con ta in ing  compounds ( m e t h y l a m i n e ) ;  
product  is h igh  in a l c o h o l s  and organic N cmmpounds)s 
6621 

Convers ion o f  h igher  phenols i n t o  phenols~ creso ls~  and 
x~lenols+ 7379 

Higher alcohols end h~drccarbons from carbon monoxide (2- 
stage process us ing f l u i d i z e d ~  powdered Fe catalyst 
promoted wi th  alumina or KaO)~ 6505 

Hydrogenat ion of  c a r b o n  monoxide ( F r e p a r a t i o n  of  e s t e r s  
end alcohols formed is  i n f l u e n c e d  bM the c o m p o s i t i o n  c f  
t h e  Cu-con ta in ing  Fe c a t a l ~ a t  and by the amounts of  KaE 
end ZnO added to the c a t a l y s t ) ,  7371 

Hydrogenat ion in • homogenous phase (H~drogenation of  
coal  t a r  from brown c o a l ;  p roduc t i on  Of alcohols 
c o n t a i n i n g  8 C atoms)s 2926 

Out look b r i g h t  for Methy l -Fue l  (Methanol  w i t h  c o n t r o l l e d  
amounts c f  C~--C~ alcchsls), 7014 

[~nthesis cf alcohols b~ hydrogenation of c a r b o n  monoxide 
(Review c f  v a r i c u s  processes cons iders  c a t a l y s t s ~  
c o n d i t i o n  of o p e r a t i o n ,  nature cf produc ts ,  and 
r e a c t i o n  mechanisms}, 3075 

ALCCROLS/SEPAF~TICN PROCESSEE 
Frocess ing the products  o f  the F i s c h e r - - T r c p s c h  process~ 

055~ 
ALDEHY~ES/RED~CTiON 

Hydrogenat ion af carbon ox ides  and c a t a l y s t s  t h e r e f o r  
(Use o f  CO, CO=, a l d e h y d e s ,  ar ketcnes tc  produce 
hydrocarbons cr  oxygenated o r g a r i o  compounds; catalyst 
man be Fe, Ccs or  NL wi th  metal ox ide  promoter such as 
MgO, AlcOa, MnO, or T l O e ] ,  67AE 

~L~AL! METAL CGMPOUNDS/REGENERATION 
Regenersticr of  a l k a l i  s e t a i  carbonate s o l u t i o n s  used to 

remove h~drogen mu[fide from cce|-dlsti~latien gases 
( S o l u t i c n ~  t r ea ted  w i th  a i r  in ~ s teps ;  f i r s t  with a i r  
at 3 etm tc oxidize HaS almost tc 5~ and then wlth air 
end I c i u t i o n  c e u n t e r o u r r e n t l y  tc r e m o v e  up to  99.62~ 
o r i g i n a l  HeS~s 1162 

489 ALKENES/PRODOCTtON 

ALKANES/PRODUCTIOH 
C a t a l y t i c  p r o d u c t i o n  o f  p a r a f f i n  and o l e f i n  h y d r o c a r b o n s  

from gaseous m ix tu res  c o n t a i n i n g  carbon monoxide end 
hydrogens 5912 

Composition cf products of the synthesis from carbon 
monoxide and hydrogen over kieselguhr catalysts 
( R e a c t i o n  o f  CO with H over KaCOa-activatsd kieselguhr 
at  500~ 400~ and 450 ° under 50 atm)~ 6649 

Composition of hydrocarbons from isosynthesls (Benzine 
fraction consists predominantly of  branched paraffins 
and naphthenes~ e.g.~ me%hylbutanes 2-me%hylpentane, 
2~3-dimethylbutane~ 2,4-dimethylpen%ane~ 2- 
methylhexane~ 3-me±hylhexane~ 2~3-dlmathylpentanes 
methylcyclopentane~ dimethylcyclopen%ane+ and 
methylcyclohexane)~ 6258 

Composition of the hydroaromatiza±e from Cheremkhovo 
semi-coRed coal tar (Productlon o f  aroma%loss 
n a p h t h e n e s  no rma l  a l k a n e s ~  and I s c a l k a n e s ] ~  2957 

C o m p o s i t i o n  c f  udex e x t r a c t  p r o d u c e d  f rom h y d r o g e n a t e  o f  
c o a l  t a r  l i g h t  e l i  ( S o l v e n t  p r o d u c e d  f rom h y d r o g e n a t e  
o f  l i g h t  o i l  and e x t r a c t e d  by d i e t h y l e n e - g l y c o l  
contains 30 to 40~ arcmatlcs~ 60 to 70~ hydrocarbons of 
paraffin and naph%hene series and is practically free 
of o l e f l n s ) ~  2947 

D i s t r i b u t i o n  o f  a v e r a g e  m o l e c u l a r  w e i g h t  and a v e r a g e  
structural parameters c f  oil prcduoed by coal 
hydrogenolvsis under pressure (Hydrcgenolysis a% 200- 
220 k g / s q  cm and 3 9 0 - 4 ! 0  o p r o d u c e d  o i l s  %hat w e r e  
f r a c t i o n a t e d ) s  3076 

Flscher--Trcpsch synthesis in its significance for the 
wax c o n s u m i n g  industries (Review]s 0672 

High-pressure hydrogenation of carbon monoxide to 
p r e d o m i n a n t l y  i a o p a r a f f i n l c  h y d r o c a r b o n  ccmpounds 
( i s o s y n t h e s f s )  (Preasure  o f  300-600 aim at 4500; ThO~ 
is best catalyst~ Zr~ 2 and CeOz are sui%able~ and AlaOs 
is considerabl~ poore r )~  0284 

H~drcgenolysls and structure of Hokkaido coals (Concluded 
that hydrogenolysis of coal begins with liberation cf 
both  tar a c i d s  and s a t u r a t e d  h y d r o c a r b o n s ) ~  2989 

I r o n  c a t a l y s t s  f o r  h y d r o g e n a t i o n  c f  c a r b o n  monoxide  
( H y d r o g e n a t i o n  at 220 ° and 245 ° at 5 aim; [Fe(NC3)s X 
9H=O~ Zn(Ngs)a X 6HaO~ and Cu(NOe)e X ~HsE])~ 6562 

Isomer distribution in the hHdrocarben products of the 
Flscher--Tropsch synthesis (Use of Co--ThEe--MgC-- 
kieaelguhr catalyst in ream%ion c f  CO with H)~ 6E04 

Low-temperature hydrogenation of Northern-Bohemian brown- 
coal tars (Continuous process for produotlon cf motor 
fuels~ alkanes~ lubricating oils~ phenolss and 
c r e s o l s ) ,  2910 

Method of, hydrogenating h~drocarbon-ncnhydrccabcn mixture 
(Method for hydrogenating hydrocarbons mixed with 
nenhydrocarbcn compounds~ e.g .s  phenola~ H bases~ cr fi 
compounds; catalysts contain W and Ni sulfides and 
a c t i v e  a l u m i n a ;  a l l  nonhydrocarbons and clefins are 
converted i n to  saturated or aromatic hydrccarbons}1 
2959 

New aspects in coal-tar processing (Description of 
methods for conversion ef brown coal into parafflns~ 
phenols~ pyridine~ and electrodeceke; most efficient 
method is h~drogena%icn a% 40 aim and 330Uc]s 2950 

Normal alkanes from cmal hydrogenatimn products, 2987 
P a r a f f i n i o  h y d r o c a r b o n s  f rom CO and H (One p a r t  C5 and 2 

p a r t s  H 2 p a s s e d  ( a t  160-175  and 5 - 5 0  aim} o v e r  Co o r  
k l e s e l g u h r  c a t a l y s t  a s t l v a t e d  by Mn)~ 6105 

React/on mechanism of  the F ischer -T rcRsch  symthes is .  IV. 
The molecular size cf the aliphattc hydrocarbons from 
the catalytic h y d r o g e n a t i o n  o f  carbon mcncxide~  53~4 

Similar compoei%ions of alkanes from coal~ petroleum~ 
natural gust and Fischer--Trcpsch product (21 

. references)~ 6826 
S y n t h e t i c  a l i p h a t i c  h y d r o c a r b o n s ;  p r o c e s s i n g  cf t h e  

products  from the F i s c h e r - - T r o p s c h  syn thes i s  (Cc 
catalyst; atmospher ic  pressure)s 0595 

T w o - s t a g e  process f o r  p roduc t i on  o f  c h e m i c a l s  by 
h y d r o g e n a t i o n  o f  Cheremkhcvo  c o a l  tar (Two--stage 
(liquid and raper phase ) process yields 50 to 60~ 
chemicals ad i n t e r m e d i a t e s  (aromatics and CE to C8 
phenols~ naphthalene, dIIuents~ etc.) and 33 to 37~ 
hydrocarbon gases (alkanes) at H expenditure cf 5.7 to  
6.0~ of coal tar weight)~ 2954 

ALKEHES/HYDROGENA~ION 
Method of hydrogenating hNdrocarbcn-ncnhydrocabcn mixture 

(Method for hydrogenating hydrocarbons mixed with 
nonh~dro6arbon compounds~ e.~.~ phenols~ N bases~ cr S 
compounds; catalysts contain W and Hi sulfides and 
active alumina; all nonhydrucarbcns and cleflns are 
conver ted into saturated or aromatic hydrocarbons)~ 
2959 

.ALKENES/ISOMERS 
Catalytic improvement o f  hydrocarbon synthesis product 

(Upgrading o f  gaso l i ne  produced by Fismher - -Tropsch  
synthesis; isomerlzatlon c f  olefins]~ 5427 

ALKENES/PROBUCTION 
Catalytic produc t i on  cf paraffin and alefin hydrocarbons 

from gaseous mixtures ccntalning carbon monexide and 
hydrogen, 5912 

Fischer--Tropsch synthesis with a catalyst containing 
lead depos i ted  from a tetraalkyelead compound 
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( P r e d o ~ i n a n t l  N c l e f i n i c  h y d r o c a r b o n s  o t t a i n e d  i n  
p r e s e n c e  c f  Fe c a t a l y s t  when c a t a l y s t  i s  t r e a t e d  w l t h  
Pb(gCzHs)~) , E709 

Fluidized-bed low- temperature carbcnization of bituminous 
coal and thermal cracking cf the  t a r  vapors. 176 (BH- 
R I - 7 3 2 2 )  

Hydrocarbon synthesis frc~ carbon mcncxioe amd h~drcgen 
(Additicn of halogen irhihiters to synthesis gas 
increases yield of olefins in the product~, 4250 

Hydrocarbon synthesis frcm c a r b o n  ~oncxide and hydrogen 
(CO and H brought tcgether with dense, turbulent, 
f l u i d i z e d  [ a ss  o f  finely d i v i d e d  s y n t h e s e s  c a t a l y s t ;  
c a t a l y s t  c o n s i s t s  of m i x t u r e  o f  Cc and Fe prcmoted by 
s ~ a l l  amount o f  ThO 2 and suppo r t ed  on SiO 2 g e l ) .  8653 

Hydrocarbon s y n t h e s i s  from carbon monoxide and hydrogen  
( I n c r e a s e  o f  C z - - C  ~ a l k e n e s  f rom CG and H b~ p a r t i a l l y  
inh ib i t ing the F e - c o n t s i n i n g  catalysts with regulator 
containing CI, Br~ l~ end S). 6E31 

Low-boiling hydrocarbons by catalytic hydrcgenaticn cf 
c a r b o n  m c r c x l d e  ( P r o d u c t  i s  m o s t l y  u n s a t u r a t e d ,  l ow-  
boiling h ~ d r c c a r b o n s ;  Fe oxide c a t a l y s t  c o n t a i n i n g  Cu 
and K~, 6748 

P r o d u c t i o n  cf gaseous hydrocarbons from coals and their 
t a r s  ( P r o d u c t i o n  of clefins; economics), 3771 

Working u F cf the prlsary products cf Fischer--Iropsch 
synthesis (With Fe catalyst~ high content cf olefins 
o b t a i n e d  as primary p r o d u c t s ) ,  6702 

ALUMINIUP OXIDES/SOPPTIVE FROPERTIES 
R e a c t i v i t y  c f  SO z w i t h  s u p p c r t e d  meta l  o x i d e :  a lumina  

s c r b e n t s  (34~°C), 2144 
ALUMINIUM SILICATES/PROTECTIVE COATINCS 

H y d r o g e n a t i o n  o f  two t a r s  from Iraq ( A t  350 to  4500C and 
100 to 250 arm; effects o f  AI silicate coating on Ni-- 
Cr--Mo steel reactor vessel on yielos of gas oil and 
gasoline), E857 

AMINES/CHEMICAL gEACTICN~ 
R e a c t i o n  between carbon d i s u l f i d e  and e t h a n o l a ~ i n e  under  

t h e  c o n d i t i o n s  o f  d e s u l f u r i z a t l o n  c f  c o m m e r c i a l  g a s e s  
by e t h a n o l a m i n e  method,  970 

A~MONIA/CHEMICAL REACTIONS 
Recovery of sulphur in a marketable for[ from flue gases 

( R e c o v e r y  o f  ~ by F u l h a m - - S i m o n - - C a r v e s  p r o c e s s  in  
which flue ges reacts directly with ammonia iiquor~ and 
s o l u t i o n  is processed to g i ve  ammonlu~ sulfate ano S) ,  
1308 

ARMONIA/COMBUSTION 
B u r n i n g  o f  ammonia in  coke -oven  gases w i t h  s i m u l t a n e o u s  

b u r n i n g  o f  the  hydrogen s u l f i d e  ( C o n v e r s i o n  o f  ammonia 
to k and wa te r  and o f  hydrogen s u l f i d e  to  S ~  t394  

AMmONIA/PRODUCtION 
Chemical b y - p r o d u c t s  f rom coal ( P r o d u c t i o n  o f  a l k e n e s .  

a r o m a t i c s ~  H, ammonia, S t a r  a c i d s ;  c o n c e p t u a l  all- 
chemical refinery), 7~80 (FB-180878) 

Comb ina t i on  p rocess  f o r  the h y d r o g e n a t i o n  of carbon 
monoxide and the p r o d u c t i o n  c f  ammonia ( C a t a l y s t  o f  Fe 
powder c o n t a i n i n g  smal l  emounts c f  AlzC ] and KzO as 
p r o m o t e r s ) ,  8397 

Dependence c f  yield of b y - p r o d u c t s  cn w a t e r  c o n t e n t  of 
coa l  and c a r b o n i z i n g  t e m p e r a t u r e  (Ammonia and benzene 
y i e l d s ) .  67 

German c o n t r i b u t i e n  to  the p r e s e n t  s i t u a t i o n  o f  chemica l  
t e c h n o l o g y  in  the  wo r l d  ( R e v i e w ) ,  2925 

E - o i l -  end H - c c a i - p r o c e s s e s  (Use o f  f l u i d i z e d  c a t a l y s t ) ,  
688g 

I n f l u e n c e  o f  the  c o k i n g  t e m p e r a t u r e  on c e r t a i n  raw coke -  
gas chemica l  p r o d u c t s  ( I n c r e a s e  of c o k l n g  t e m p e r a t u r e  
f rom 1350-80 to 1370-80  o a f f e c t e d  p r o d u c t s ;  y i e l d  o f  
sulfide, HCN~ and ammonia i n c r e a s e d  w i t h  t e m p e r a t u r e ) .  
714C 

I n v e s t i g a t i c n s  c f  the  c e n t i n u o u s  p rocess  o f  g a s i f i c a t i o n  
o f  brown c o a l s  f o r  t he  d i r e c t  p r o d u c t i o n  o f  c o n v e r t e r  
gem f o r  use in  ammonia s y n t h e s i s  ( P r o d u c t i o n  o f  H2--N2 
m i x t u r e  s u i t a b l e  f o r  G r o d a c t i o n  o f  NHa}, 4380 

P r o d u c t i o n  o f  gas f o r  a e [ o n [ a  s y n t h e s i s  from c o a l -  
g a s i f i c a t i o n  and c o k e - o v e n  gas ( S y n t h e s i s  gas o b t a i n e d  
by c a t a l y t i c  c r a c k i n g  c f  h o t  oven g a s e s  in  2 s teps  w i t h  
a d d i t i o n  c f  steam and O - c o n t a i n i n g  gases a t  h igh  
t e m p e r a t u r e ) ,  5055 

S y n t h e s i s  gas from c o a l ,  o i l ,  or  gaseous h y d r o c a r b o n s ,  
and s y n t h e s e s  o f  ammonia end l i q u i d  f u e l s  (Rev iew o f  
r e c e n t  ( 1 9 ~ 6 )  German d e v e l o p m e n t s ) ,  4298 

AMMONIA/RECOVERY 
D e s u l f u r l z a t l o n  o f  gases (HaS removed b N 2 - s t e p  s c r u b b i n g  

with ammoniacal  l i q u o r ) ,  1231 
I . G . E .  and  the  deve lopment  o f  gem p u r i f i c a t i o n  p rocesses  

(32 r e f e r e n c e s ;  e m e o n i a  r e c o v e r y ;  hydrogen sulflde 
r e m o v a l ;  benzene and n a p h t h a l e n e  r e c o v e r ~ ;  o r g a n i c  S 
compound  r e m o v a l ;  CO and C0 z r e m o v a l ;  ges d r y i n g ) ,  4 8 7 5  

Recovery  o f  c h e m i c a l s  f rom underg round  coa l  g a s i f i c a t i o n  
gas in  a l a r g e - s c a l e  l a b o r a t o r y  a p p a r a t u s  ( P i l o t - s c a l e  
l a b o r a t o r y  e p p e r a t u s ) s  5035 

S e p a r e t i c n  c f  t a r ,  n a p h t h a l e n e ,  a e B o n i a ,  hydrogen 
s u l f i d e ,  hydrogen  c y a n i d e ,  and p y r i d i n e  from coke -oven  
gas (Gas scrubbed w i t h  aumon leca l  l l q u o r ) .  1175 

AMMONIA/REMOVAL 
A m m o n i a - h y d r o g e n  s u l f i d e  c y c l i c  w a s h i n g  p r o c e s s  f o r  c o k e -  

oven gas (95X o f  HzS removed f rom gas compared w i t h  85~ 
In usual p r o c e s s e s ) ~  2001 

Appa ra tus  and ~ethcd  cr  p u r i f y i n g  gases c o n t a i n i n g  
ammonia and hydrogen s u l f i d e  (Washing in  a spray  o f  
d i l u t e ,  aqueous f e r r c u s  s u l f a t e ) ,  1EIO 

Appara tus  and methoo f o r  p u r i f y i n g  gases c c n t e i n l n g  
a#wonia and hydrogen s u l f i d e  (Coke -even  gas passed 
t h r o u g h  spray  o f  FeSC~ s o l u t i o n ;  H2S reduced f r o #  8q/e z 
to  i ppN and NH 3 from lOq to 20 mg/mS), 1813 

Bu rn ing  o f  a~onia in  coke -oven  gases w i t h  s i m u l t a n e o u s  
b u r n i n g  o f  the hydrogen s u l f i d e  ( C o n v e r s i o n  o f  ammonia 
to N and wa te r  and c f  hydrogen s u l f i d e  tc  8 ) ,  1394 

C l e a n i n g  o f  c a r b o n i z a t i o n  gas (Use c f  aqueous a c l u t t o n  o f  
a l k a l i  meta l  c a r b o n a t e s  and b i c a r t c n a t e s ) ,  898 

Coke oven gas (NHs. HIS , and HCN reeoved t y  s c r u b b i n g  
w i t h  waste l i q u o r  f r c e  s t e e l  p i c k l i n g ) ,  127Z 

C c i l e c t i c n  o f  a s [ o n E s ,  benzene,  and hydrogen s u l f i d e  
[ f r o m  coke-oven  gas ]  (S used to m a n u f a c t u r e  (NH~)a~O~; 
b e n z e n e  c o l l e c t e d  w i t h  wash o i l  and a c t i v a t e d  c a r b o n ) ,  
481 

C o n v e r t i n g  coke oven ammcnia and hydrogen s u l f i d e  
( S c r u b b i n g  coke-oven  gas beth  wa te r  to remove ammonia 
and H sulfide), 140G 

C o o l i n g  and washing o f  coke oven gases ,  end s i m u l t a n e o u s  
r e , o v a l  o f  ammonia, hydrogen s u l f i d e ,  and o then  ac i d  
components (Gas coo led  to ca.  4~ ° in l e t  i n d i r e c t  
c o c l i n g  s tage  and then to ca.  20 ° in 2nd d i r e c t  s t e g e ~ ,  
1536 

C v c l i c  p r o c e s s  f o r  r e e c v a l  c f  h y d r o g e n  s u l f i d e  and  
a ~ o n i a  f rom coke-oven  gas (HtS scrubbed s e l e c t i v e l y  
w i t h  NH,OH; NH s beund by aqueous s e l u t i e n  Of 
(NH~)HzFC~--(NH~)zHFC~) , 1726 

Desulfurizatlon of coke-oweD gas (HaS end NH s scrubbed 
from coke -oven  gas in severel stages). 1215 

Efficient removal  of ammonia end hydrogen s u l f i d e  from 
gases (Washing and then  sc rubb ing  us ing  aqueous 
s o l u t i o n  o f  ammonia; t h r e e - s t a g e  p r o c e s s ) ,  ~460 

Gas p u r i f i c a t i o n ,  e s p e c i a l l y  d e s u l f u r i z a t i c n  end s u l f u r  
r e c o v e r y  ( F e v i e w  o f  m e t h o d s  f o r  r e m o v i n g  d u s t ,  t a r ,  
NHa. C~Hs, NO, and S. 55 references), 544 

Gas purification (Washing with aqueous suspension of S; 
use o f  d e s u l f u r i z a t i o n  c a t a l y s t  ( such  es p i c r J c  a c i d  c r  
h v d r o q u l n o n e ) ) ,  2041 

Gas p u r i f i c a t i o n  (Ta r  and ¢ c i s t u r e  condensed by s p r a y i n g  
gas w i t h  NHs; use o f  a l k a l i n e  s o l u t i o n ,  such aa hazClCz 
to  remove HIS , HCN, and NRs) ~ 886 

Gas p u r i f i c a t i o n  (Washing o f  NH s and HzS f rcm coa l  
distillation gas ccntainiDg CO a by fresh water)~ B~4 

G a s i f i c a t i o n  o f  f u e l s .  P u r i f i c a t i o n  o f  coke oven gas s t  
transmission pressure in the Ruhr region (Gas i s  passed 
t h r o u g h  t a r  p r e c i p i t a t o r  and HCN washer a t  normal  
p r e s s u r e  an~ then  compressed to  10 arm; HeS and NHs are 
l a t e r  removed) ,  4318 

Perox p l a n t  f o r  removal  o f  hydrogen s u l f i d e  from coke -  
oven gas (NHa end HIS re aremoved by washing a f t e r  
removal  o f  n a p h t h a l e n e ;  o p e r a t i n g  d e t a i l s  o f  p l a n t  and 
c o s t s  a r e  discussed~, 951 

P r o d u c t i o n  o f  carbon monoxide and hydrogen f rom s o l i d  
ca rbonaceous  f u e l s ,  E178 

P u r i f i c a t i o n  o f  f u e l  gases (Removal o f  HzE, Czt HaS, SO~, 
NHs. HCN, NO, and o r g a n i c  compounds) ,  773 

P u r i f i c a t i o n  of coke oven gas (Gem c o n t a i n i n g  HOW, NHs, 
and Hi8 p u r i f i e d  by washing w i t h  aqueous S suspension 
t c  g i ve  NH~SON, (NH~)zSsOs, and s o l i d  S), 2013 

P u r i f i c a t i o n  of d i s t i l l a t i o n  gases (Removal o f  NHa. HaS, 
and HCN by w a s h i n g ) ,  618 

P u r i f i c a t i o n  o f  c o k e - o v e n  gases and p r o d u c t i o n  o f  a 
c o m b u s t i b l e  gas rich in  hydrogen and ca rbon  monoxide 
(Crude coke -oven  gas p u r i f i e d  end most o f  mr. 
a r o m a t i c s ,  naph tha lene~  n i t r o g e n  c o [ p o u n d s ,  and S 
compounds removed using steam end oxide or sulfide 
catalyst), 1371 

P u r i f i c a t i o n  o f  f u e l  games (Coa l  gas c o n t a i n i n g  HCN, Ha£. 
and NH s washed w i t h  aqueous suspens ion  c o n t a i n i n g  NH~ 
p o l y s u l f i d e  end f i n e  S p a r t i c l e s ) ,  1820 

P u r i f i c a t i o n  of c o m x e r c l e i  gases ( E q u i p m e n t ) ,  1339 
P u r i f v l n g  a f u e l  g a s  c o n t a i n i n g  h y d r o g e n  c y a n i d e ,  

h y d r o g e n  s u l f i d e ,  and ammonia ( G a s  s c r u b b e d  i n  a q u e o u s  
a l k a l i  s o l u t i o n  c o n t a i n i n g  s m a l l  p a r t i c l e s  o f  S to 
remove 95X o f  HCN, 901 o f  Hem t end ZOI o f  NHs}, 20E6 

P u r i f y i n g  gases (Removal  o f  NH a end HaS by washing w i t h  
Hz50 ~ and subsequent  t r e a t m e n t  w i t h  an aqueous s o l u t i o n  
o f  m o n o e t h a n o l a m l n e ) ,  416 

P u r i f y i n g  gases (Wet p u r i f i c a t i o n  c f  such gases e l  ¢oe l  
gem), 481 

P u r i f y i n g  coke -oven  gas ( ~ e s o v e l  c f  NRs.  HCN~ and S), 4e2 
R e a c t i o n s  i n v o l v e d  end the  r e a c t i o n  v e l o c i t i e s  f o r  the  

r e g e n e r a t i o n  o f  t h e  s c r u b b i n g  s o l u t i o n s  i n  t h e  m e t a l  
t h l o n s t e  p r o c e s s e s  for p u r i f y i n g  c o a l  g a s  f r o e  emmcnla  
and hydrogen s u l f i d e .  Manganese s u l f a t e  p r o c e s s t  eEO 

R e a c t i o n s  i n v o l v e d  end r e a c t i o n  v e l o c i t i e s  f o r  the 
r e g e n e r a t i o n  o f  the  s c r u b b i n g  s o l u t i o n s  in  the  e e t a l  
t h i o n a t e  p r o c e s s e s  for p u r i f y i n g  c o a l  gas f r o m  ammonia  
and  hydrogen s u l f i d e ,  885 

Recent e x p e r i e n c e s  in the  w a s t e - w a t e r  t r e a t m e n t  o f  c o a l -  
h y d r o g e n a t i o n  p l a n t s  ( P u r i f i c a t i o n  o p e r a t i o n s  I n c l u d e  
o i l  s e p a r a t i o n ;  phenol  e x t r a c t i o n ,  NH, r e c o v e r y ) ,  724 

R e g e n e r a t o r  p rocess  f o r  t he  s e p a r a t i o n  o f  c o k e - o v e n  gas 
( C o k e - o v e n  gas a f t e r  removal  o f  t a r  and ammonias i s  
coo led  t o  e l i m i n a t e  i m p u r i t i e s  such as bonzen ls  $ 
compounds,  ca rbon  d i o x i d e ,  weter~ nd m e t h a n e ) ,  1381 

Removal o f  ammonia and hydrogen s u l f i d e  from coke Oven 
gas ( T w o - s t e p  wash ing p r o c e s s ;  c a t a l y t i c  o x i d u t i o n  



~ i v e s  s u l f u r i c  a c i d } ,  1528  
R~moval o f  a~mosia and hNdrcgen sulfide f r c c  gas such as 

coal-distillation g e s  (Three stage purlficetion using 
NH~ F o l ~ t h l o n a t e ) ,  3~E 

Removal c f  hydrogen s u l f i d e  and ammonia from ccke oven 
ga~ (HaS and NH 3 rsmcved b~ scrubting gas with solvent 
c o n t a i n i n g  As ocmpsund catalyst}, 1776 

~emoval c f  ammonia and hNdrcgen sulfidm from gases bN 
water or ammonia llqucr (Use ef scrubbers; descr/ption 
o f  appara tus~,  727 

~ P ~ c v a |  c f  h y d r o c y a n i c  a c i d ~  a~e~ie~ a~d h~drcgen 
s u l f i d e  f r c ~  c o k e - o v e n  g a s  ( S c r u b b i n g  w i t h  a m m o n i a c a l  S 
suspension c o n t a i n i n g  pcl~sulfides to  r e m o v e  HCN~ 
treat~sni w i t ~  NH] solution to remove H~5], £87 

~ e ~ o v a l  c f  s u l f u r  a n d  n i t r o g e n  frc~ c o a l - t a r  and  coal--gas 
light-oil fr~ctions (Compounds of S and N frcm aromatic 
hwdrocarbc~ f r a c t i o n s  produced i n  destructive 
d i s t i l l a t i o n  Of c o a l  r e m o v e d  b s  h g d r c g e n a t l o n ;  S a n d  N 
c o n v e r t e d  to HaS and NH~, r a s p , ) ,  1269 

~emaval of HCN, H~S, and NH~ b~ washing with (~H~)2~203 
and (NH~}~S~C e, 362 

R e m o v a l  c f  a m m o n i a ,  h M d r c g e r  s u l f l d e ~  a n d  h ~ d r o g e n  
cyanide from gases (Gas scrubbed w i t h  aqueous Fe (II) 
sulfate, a~d then ammonia, H sulfate, and HCN removed 
completeIN of scrubbed gas with C or C-containing gas], 
1399 

Re,oval f f  h~drcgen s u l f i d e  and ammonia from gases 
(Ammonium pcl~thlonate tC remove NH~ and aqueous 
t r i s t h a n o l a m i n e  s o l u t i o n  tc  remove HaS]s ~22 

Hemoval of b~drogen s u l f i d e ,  ammonla, and hyd rocyan i c  
acid frcs g a s e s  and reccuer~ cf esmcnium suifate and 
sulfur ( S c r u b b e r  u s e s  s o l u t i o n  of (NH~]aSsO~ c o n t a i n i n g  
H~U, Cr,  cr  Ce compound), 924 

R e m o v a l  o f  ammonia a n d  h y d r o g e n  s u l f i d e  frcm gases 
contalning carbon dicxlde (H~S removed in 
c o u n t e r c u r r e n t  washer b~ s t rong  aamoniecal liquor; NH3 
washed cut b~ weak emsoniacal liquor and then by fresh 
HaO}, 1132 

Removal o f  hydrocyanlc acid~ hudrogen sulfide, and 
ammcnla from coal-dlstlllation gases, 1104 

Removing asmonla and hydrogen s u l f i d e  from gases such as 
co ld  coke-cues gas (Sc rubb ing  w i t h  HzSC ~ and a q u e o u s  
s o l u t i c n  e f  mcnoethanclamlne}~ 44~ 

Removing acmcnle and hMdrogen s u l f i d e  from coke-oven gas 
bN means o f  s u l f u r o u s  snh~dr ide~ ~77 

R e m o v i n g  cyanides f r c s  coal g a s  by scrubbing a n d  thermal 
d e c c m p o s l t i e r  (Gas scrubbed w i t h  ammcniacal alkaline 
s o l u t i o n  c o n t a i n i n g  suspended S tc  capture cyanides as 
NH~SCN), 2061 

Remcvln 9 hNdrogen sulfide and ammonia f r c m  gases w i t h  
simultanecus recovery of elemental s u l f u r  and ammoniu~ 
s u l f a t e  (EN washing the gas w i t h  a solution containing 
(NH~)afiaC~ and an organic oxygen carrier, preferably 
hwdrox~benaene),  6@~ 

Review on primary p r o w e s s e s  of purification of coal gas, 
410 

S c r u b b i n g  a s m c n l a ,  h y d r o g e n  s u l f / d e ,  a n d  c a r b o n  d i o x i d e  
from c o a l - d i s t i l l a t i o n  gases ( U s i n g  He~ c r  aqueous 
NHs]~ 600 

5 o p e r a t i n g  asmen|a and hNdrcgen a e l f i d e  from coke-oven 
gas (Removal as NH~HS~ 562 

Sepa ra t i ng  Hag and NHs f r o s  coke-even gas ( C e o l i n f l  at  
app rox tma te lN  etm pressure t o  0 s to  separa te  
naphthalene and water  then further cooling to  --40 to  -- 
~0 to separate  NH~ end H26] ,  5 ~  

S e p a r a t i o n  c f  t a r ~  naphtha lene~ asmonia~ hydrogen 
s u l f i d e ~  h~drogen cMenide, and p M r i d l n e  f r c ~  coke-oven 
g a s  (Gas scrubbed u i t h  as~cniacal liqucr]~ 1175 

S e p a r a t i o n  c f  sulfur and  aamcnis f r o m  hot gases (Coke- 
oven gas; gas coo led  and washed ~ith ammcniacal 
s o l u t i o n  to a b s o r b  HaS a n d  HeN; gas s c r u b b e d  to  remove 
NH~), 1027 

Ten Masrs c f  expe r i ence  at the p r e s s u r e - g a s i f i c a t i o n  
p l a n t  s t  ~ost ( C z e c h o s l o v a k i a )  (Gasification ratio o f  
steam tC c x ~ g e n ] ,  4 1 6 6  

Treatment  o f  gases r i c h  In hydregen s u l f i d e ,  885 
T r e a t s e n t  c f  c o a l - d i s t i l l a t i o n  gases (A method f o r  

r e m m v i n g  NH], HaS~ and HCN in which the p roduc ts  o f  
each atop are recyc led  for use i n  p r e c e e d i n g  steps Of 
the cycle), 556 

Wet p u r i f i c a t i o n  o f  gases such a s  thcse from c o a l  
distlllaticn (gemovsl  cf NHs, HaS, and a b e n z e n e  
hNdrocsrbcn b~ scrubbing w i t h  an a c i d  solutlcn o f  NH~ 
t h i c n a t e ,  s u l f i t a ,  o r  b i s u l f a t e  f o l l o w e d  by G x i d a t t c n  
( h e a t  and  c a t a l y e t ]  then washing e l l  t r e a t m e n t  to  
r e m o v e  h ~ d r c c a r b o n s ] ~  ~18 

Zinc p r o c e s s  f o r  e x t r a c t i o n  o f  a m m o n i a  a n d  hydrogen 
s u l f i d e  f r u m  [ c o a l )  ges~ 238 

~M~ONIUM COMPOUNDS/PRODUCTION 
Ammonium s u l f a t e  f r o m  coal  gases c o n t a i n i n g  h ~ d r o g e n  

a u l f l d m  and ammonia (HaS a b s o r b e d  i n  washer b~ h i g h l y  
concentrated NH~OH at  h igh  presmure), 877 

Present  s t a tus  c f  t e c h n i c a l  deue lopaen ts  in 
d e s u l f u r i z a t c n  o f  waste g a s  (Development of 4 major 
d e a u l f u r i z a t l c n  tmchmlgues: dry a b s o r p t i o n s  wet 
a b s o r p t i s n ~  ume of activated C, end c o n t a c t  oxldatlon]~ 
1462  

P r o d u c t i o n  c f  ammonium s u l f i d e  f r c m  the h M d r o g e n  s u l f i d e  
g e s  c f  vacuum-carbmnate d e s u l f u r l z a t i o n  [ o f  coke gas ]  
( P l i e r  p l e a t  c o n s t r u c t e d  tm o b t a l ~  hydrogen s u l f l d e  
from coke gas and combine i t  w i t h  ammonium h~d rox tde  %a 

491 AROHATICS/PRODHCTION 

form ammonium sulfide), 1366 
Recovery cf sulphur in a marketable form from flue gases 

(Recovery o f  S by Fulham--Slmon--Ceruea process in 
w h i c h  flue gas reacts directly with ammonia liquor, and 
solution is processed to glue ammonium sulfate and S], 
1306 

ANHYDRIDES/PRODUCTION 
ACS symposia show coal still has man~ uses (Brief 

abstracts of papers cn preparation of humic aclds, 
manufacture of phthalic anhydride, hydrogenation of 
shale oil, upgrading mf iron ooncentrate~ etc.], 2977 

ANILINE/PHODUCTION 
American coal-hydrogenation plant (Pilot plsnt with 

simplified flow c h a r t ;  capacity of I00 tmns coal/day; 
plan% operates at 450 to 5500C)~ 2913 

ANTHRACENE/DESULFURIZATI~N 
Tailoring ca%al~sts for coal derived liquids. Paper No. 

11 (Desulfurlzaticn and denitrooena%ion catalysts for 
anthracene oil), 7 a s 6  

ANTHRACENE/HYDROGENATION 
Hydrcgenation of crude anthracene according %c %he 

~ergius method. I. Production of ccncentrated carbazmle 
(At 400 to 410 ° a n d  i00 atmospheres pressure using ~mSa 
as a catalyst), 2270 

Hydrogenating the anthracene free%fun m~ coal %at (At 
425  ° and 300 atmospheres pressure using a MoOs 
ca±alyst; repeated recycling imprcves yield of light 
hydrocarbons)s 2376 

R e l a t i v e  rates o f  hNdrcgena%ion o f  polycyclic eromatic 
hydrocarbons (Ratee for hydrogenatlcn of biphenyl, 
naphthalene~ anthracene, phenan%hrene~ chrNsene, 
pyrene~ and caranene in  presence cf skeleton Ni 
catalyst and industrial £erric catalyst], 2636 

ANTHRACENE/PURIFICATION 
T a i l o r i n g  catalysts f o r  coal derived liquids. Paper h e .  

ii (Desulfurize±ion and denitrogenation catalysts for 
anthracene oil), 7686 

ANTHRACITE/CHEMICAL REACTIONS 
Interaction c f  uater v a p o r  wlth the carbon of solid fuels 

under pressure (AT higher pressures, yield of gas f r e m  
action of steam on hot C lncreases~ but pe rcen t  
conversion of HsO decreases], 7427 

ANTHRaCITE/GASIFICATION 
Continuous process f o r  the law-temperature gasification 

of solid fuels with the use of superheated steam (Use 
mf cokes a n d ' a n t h r a c i t e ] ,  4 3 2 7  

Gaslficatiqn c f  solid fuel mIth superheated'water v a p o r  
(Gasiflca%Ion of semioeke (brown emals end shales], 
anthracite, and charcoal; feed rate of steam was 20-200 
g/mln at 6SO--IO000), 48H9 

Gasification of some Chinese coals with steam and oxygen 
under pressure (LaboretmrN scale], 4671 

Graphical represents%Ion of some gasification process  
parameters on Dolinski's hexagon[el diagram] (Review 
and discussion o f  gaslfication process parameters], 
5076 

Inertla of %he process cf gasification in a had of solid 
fuel, 4528 

Process of gasification of anthracite and cokm with a 
steam-air blast (Operation mf experimental gas producer 
shown in schematic detail], 4568 

ANTHRACITE/HYDROGENATION 
Gaseous hydrocarbons by hydrogenation o f  coals and chafe 

(Comparison of p roduc t s  from llgnlte, bituminous ccal~ 
a t h r a c i t e ,  and char  on a Mo c a t a I ~ s t ] ,  2921 

AROMATICS/ABSORPTION 
Purification of a coke-oven gas (Purifimation under 

pressure far removal o f  naph%halene~ absorption o f  
benzene hydrocarbons and hydrogen sulfide, removal of H 
oxides, and d r y i n g ] ,  1775 

AROMATICS/ADSORPTION 
Puriflcatimn of coke-oven gas for high-pressure 

underground storage (Arematlc hNdrcearhcns and 
hutadiene removed by activated carbon following removal 
of H sulfide, HCN, and NO hy suitable absorbers), 1406 

AROMATICS/DESULFURIZATIGN 
Desulfurlzatlcn of a r o m a t i c  h~drocarhcn9 (8 impurities 

removed from coa l  tar er fractions cmntainlng CaHa~ 
CaHaCH~ a n d  C , o H s  in vaper phase b~ h~drogenation to  
H2S i n  presence of ca%siNs%], 128~ 

AROHATICS/FRACTIONATICN 
Coal-tar processing method ( N m - r e s i d u e  process for 

c o n v e r t i n g  c o a l  tar ln%o aromatic and hydroarama%ic 
h y d r o c a r b o n s ;  f i x e d  bed with hlghly active catalysts at 
30 t o  50 arm), 296~ 

AROMATICS/HYDROGENATION 
High-energy fuels from coal for s u p e r s o n i c  planes (Review 

of factmrs for a p p l y i n g  coal tar products te fuel 
problem; catalNtlc hNdrcgenation of aroma%ice), 6 7 7 7  

AROMATICS/PRODUCTION 
Aromatic h N d r m c a r h o n s  from carbon monoxide--hNdrogen 

mixtures ( Z n O  o r  ZnS on  activated Aloes as catalyst 
p l u s  acid fluoride aa premoter]s 6696 

Aromatic hNdrocarbmns (Prom reductIGn of CE on alumina- 
chromla catalyst]9 6682 

Aromatization of a Ca--Co fraction of Fischer--Trepsch 
naphtha o v e r  a chrome--alumlna catalyst (Y~eld of 
aroma%los a b o u t  60~ ef f e e d  stock)9 6666 
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........................................................... 
Carb ide  t akes  the hex cu t  c f  cce l  (Research  f o r  17 years  

cn ~ s n u f s c t u r e  c f  a r o m a t i c s  by h y d r o g e n a t i o n  o f  c o a l ) ,  
~772 

C h s r a c t e r l z s t i c n  o f  coa l  l i q u e f a c t i o n  p r o d u c t s  by h i g h -  
r e s c l u t i c n l  l o w - v o l t a g e  mass s p e c t r o m e t r y ,  6885 

Chemical  bg-prcducts f rom cce l  ( P r c d u c t i o n  o f  a lkenes~ 
aromatics, H~ ammonia, S tar acids; c o n c e p t u a l  all- 
chemica l  refinery)1 7380 (PB-180878 )  

Chemical e n g l n e e r i n g ' s  role in coal hydrogenation 
( P r o d u c t i c n  o f  a r o m a t i c s ;  f l o w s h s e t s ) ,  2807 

Chemicals from coal hydrcgenatlcn (30,000 barrel per da N 
plant would produce E.IZ tar acidst 50 ,8~  arcmatlcs, 
18.4X LPG, and 26.7% g a s o l i n e ) ,  2802 

Chemica ls  f rom coa l  h ~ d r o g e n s t l o n  (Ccs t  c f  p l a n t  to  
produce 31vOgg bbl. chemicals and fuel~ per day would 
coat 226 m i l l i o n  ( 1 9 5 2 ) ) ,  2775 

C o a l - h y d r o g e n a t i o n  p r o c e s s  - u n l o c k s  v a s t  a r o m a t i c  
h ~ d r o c a r b c n s  f i e l d  ( P i l o t  p l a n t ) ,  2773 

Coal-tar processing method (No-residue process for 
c o n v e r t i n g  coa l  t a r  i n t o  a r o m a t i c  and h y d r o a r o m a t i c  
hydrccarbcns; f i xed bed w i t h  highly active catalysts a t  
30 to 50 atm), 2963 

C o m p o s i t i o n  o f  the h y d r c e r o ~ a t i z a t e  from Cheremkhovc 
semi -coked  cca i  t a r  ( P r o d u c t i o n  o f  a r o m a t i c s ~  
nsphthene~ normal a l k a n e s ,  and iaoalkanes), 2957 

C o m p o s i t i o n  o f  udex e x t r a c t  produced from h y d r o g e n a t e  c f  
coa l  t a r  l i g h t  o i l  ( S o l v e n t  produced from h y d r o g e n a t e  
o f  l i g h t  o i l  and e x t r a c t e d  by d l e t h v l e n e - g l y c c l  
c o n t a i n s  30 to ~0% a r o m a t i c s ~  60 to 701 hydnccarbons  o f  
p s r s f f i n  and naph thene  s e r i e s  and i s  p r a c t i c a l l y  f r e e  
of olefins), 2947 

C u r r e n t  t r e n d s  in the Amer ican coa l  t a r  i n d u s t r ~  
( P r c s p e c t s  f o r  p n o d u c t i o n  o f  c h e m i c a l s  bN c o a l  
h y d r c g e n a t i o n  and hgdrcgen p r o d u c t i o n  from coke -oven  
gas), 153 

be9radaticn prcducts cf coal hvdrogenoINsis under mild 
c o n d i t i o n s  (H~drogenstion at IO0 atm and 360-70 ° in 
presence  o f  CuO--BaC--Cr~Cs c a t a l y s t ) ,  2878 

Distribution c f  average  molecular weigh t  and average 
s t r u c t u r a l  p a r a m e t e r s  c f  c i l  prcduced by c o a l  
hydrcgenolNsis under pressure (Hydrogenoivsis a t  200- 
220 kg /sq  cm and 390-410 ° produced e l l s  t~at were 
f ract icnated~, 3078 

Economics o f  the p r o d u c t i o n  o f  g a s o l i n e ,  f u e l  o i l ,  and 
a r o m a t i c  c h e m i c a l s  f rom c c a l  by h~drogenation ( C o a l  
h~drcgenation plant c~erated'at 850o, 2000 psi H~ 
lOg/man coal feed rate,  and H flow cf  90 I/man wlth 
z i n c  c h l c r l d e  as h y d r o g e n a t i o n  c a t s l y s t s ) ~  6996  

Hydroarcmatic s o l v e n t s  ( P r e p a r a t i o n  of hvdroarcmatic 
s o l v e n t s  b N d e s t r u c t i v e  h y d r o g e n a t l c n  o f  r e s i n s  f r cm 
underg round  gasification of coal in  2 s tages~ first 
above 700 o a t  50 arm and then at  350-60 o and arm 
p r e s s u r e ;  c a t a l y s t  5% NiC~ 4 - 7 ~  Cr o x i d e  on a c t i v e  AI 
oxide), 6C9E 

Hydrogenation c f  c o a l  (Dry  ~ u l v e r i z e d  c o a l  e n t r a i n e d  in  
s t r e a n  o f  H at  500 -600  p . s . i ,  and passed t h r o u g h  
e l o n g a t e d  h e a t i n g  tube t c  hea t  s t ream in <1 min to 600-  
lOgO°;  r e a c t i o n  t i r e  is  s h e r t ;  p r c d u c t  c o n t a i n s  h i g h e r  

o f  a r o m a t i c  h y d r c c a r b c n s  than  u s u a l ) ~  48EE 
Hydrogenation o f  coa l  ( P r o d u c t i o n  o f  p r e d o m i n a n t l y  

s i n g l e - r i n g  a r o m a t i c  h y d r o c a r b o n s ;  ammonium m o l y b d a t e  
c a t a l y s t  used w i t h  c o a l  dus t  and s t ream o f  H at  36 tc  
420 stm and 6C0 to  IO00oc~, 2962 

H y d r o g e n a t l o n - c r a c k i n g  o f  t a r s  CAt 750oc,  HE c a t a l y s t ;  at 
450°C~ Mc o x i d e  c a t a l ~ s t ~  2546 

h y d r o g e n c l y s i s  and s t r u c t u r e  o f  Hokks idc  c o a l s  (Conc luded  
t h a t  hvdrogenolysts of coal beg ins  w i t h  liberation of 
both t a r  ac ids  and s a t u r a t e d  h y d r c c a r b c n s ) ~  2989 

L o w - t e m p e r a t u r e  h y d r o g e n a t i o n  of N o r t h e r n - b o h e m i a n  brown- 
coa l  t a r s  ( ~ a r  i s  h~d rogena ted  a t  a p p r o x i m a t e l y  341 ° 
and 300 arm w i t h  use c f  WS~ c a t a l y s t ) ,  8721 

~ethcd c f  h ~ d r c g e n a t i n g  hydrccsrbcn-nonhydrocsbon m i x t u r e  
(Method f o r  h y d r o g e n a t i n g  hgd rcca rbons  mixed with 
n o n h y d r c c a r b c n  compounds, e . g . ,  p h e n o l s ,  N bases, or S 
compounds; c a t a l y s t s  c c n t a i n  W and Ni sulfides and 
a c t i v e  a l u m i n a ;  all ncnhydrocarbcna and olefins are 
c o n v e r t e d  i n t o  s a t u r a t e d  cr  a r o m a t i c  h y d r o c a r b o n s ) ,  
2959 

~ethod o f  p r o c e s s i n g  high-bciling c o a l - t a r  fractions 
( P r o c e s s i n g  o f  h i g h - b o i l i n g  coa l  t a r  f r a c t i o n s  i n t o  
low-bo i l ing  aromatic hydrocarbons; hydrocrecking at 10 
to 50 ats and 450 tc 7COOC in presence of CO-alumina 
c a t a l y a t s ~ ,  2960 

Method cf processing high-bciling coal-tar fracticn~ 
( P r o c e s s i n g  o f  h i g h - b o i l i n g  cos l  t a r  f r a c t i o n s  i n t c  
l o w - b o i l i n g  s t o m a t i c  h y d r o c a r b c n s ;  h y d r o c r a c k l n g  at  10 
to ~0 a tn  and 300 t c  350oc in  presence o f  Co -a lum ina  
c a t a l y s t a ~  2961 

M i l d  h y d r o g e n a t i o n  of coals and a n a l y s i s  of the  
hydrccarbcns obtained (Ccals o f  low grade dispersion on 
g lass  wool hea ted  t c  4 2 0 0 ) ,  6815 

P o s s i E i l i t y  o f  i n c r e a s i n g  the a r o m s t i c  hydrocanbon 
c o n t e n t  i n  the  d l s t i l l a t i c n  gases o f  c o k l n g  and 
semlcoking coals by pyrolysis cf their hydrocarbon 
components (T~ermod~namic discussicn)~ 7083 

F r e p a r a t i c n  c f  pheno ls  and a r o m a t i c s  from c o a l s  by 
d i r e c t e d  h y d r o g e n a t i o n ,  3~27 

P r o d u c t i o n  c f  a r o m a t i c s  by coa l  h y d r o g e n a t i o n  ( R e v i e w ) ,  

2854 
P r o d u c t i o n  o f  coa l  c h e m i c a l s  by t h e  c o m b i n a t i o n  o f  h i gh  

p r e s s u r e  l i q u i d  phase h y d r o g e n a t i o n  w i t h  h y d r o -  
d e s l k y l a t l o n  ( P r o d u c t i o n  o f  a r o m a t i c  c h e m i c a l s  f rom 
coa l  by h y d r o g e n a t o n  and h y d r o d e a l k y l e t l o n ) ,  3013 

P r o d u c t i o n  o f  chem ica l s  f rom the a n t h r a c e n e  f r a c t i o n  of  
coa l  t a r  by h i g h - t e m p e r a t u r e  h y d r o g e n a t i o n  ( S t u d y  o f  
h y d r o g e n a t i o n  in  c o n t i n u o u s  p l a n t  o f  f i r s t  a n t h r a c e n e  
f r a c t i o n  c r y s t a l l i z e d  f rom coa l  t a r :  f l o w  c h a r t  
proposed f o r  p r o d u c t i o n  c f  s o l v e n t s ,  C a to C s 
a r o m a t i c s ,  n a p h t h a l e n e  and o t h e r  p r o d u c t s ) ,  2953 

P r o d u c t i o n  o f  h igh  y i e l d s  o f  a r o m a t i c  h y d r o c a r b o n s  by 
h y d r o g e n a t i o n  ( H y d r o g e n a t i o n  o f  t a r a  f rom memlook ing o f  
c o a l s  t o g e t h e r  w i t h  160-280 ° f r a c t i o n  from c a t a l y t i c  
c r a c k i n g  o f  vacuum d i s t i l l a t e  o f  h i gh -S  p e t r o l e u m  u s i n g  
Cr c a t a l y s t ) ,  2893 

P r o d u c t i o n  o f  c h e m i c a l s  from u n p y r o l y z e d  ten d e r i v e d  f rom 
c o n t i n u o u s  c s r b o n i z s t l o n  c f  Kuzne tsk  c o a l s  
( C h s r a c t e r i s i t i c s  o f  t a r  and h y d r o g e n a t i o n  p r o d u c t s ] t  
2929 

Properties of tar frcm Iou-temperature car~onizatlon of 
Amer ican seam cca l  ( F l u l d i z e d  c a r b o n i z a t i o n  o f  c o a l  tc  
produce char  and ta~ ;  economic a s p e c t s ) ,  2927 

Review of coa l  t a r  t e c h n o l o g y .  I l I .  P i d d l e  o i l s :  
p o l y c y c l l c  a r c m a t | c  h y d r o c a r b o n s  (57  r e f e r e n c e s ) ~  5873 

Solvation process for carbonaceous fuels (~se of solvent 
e x t r a c t i o n  to  obtain low-ash and l o u - s u l f u r  f u e l  fnom 
fossil solid fuel), 7329 

S t u d i e s  on coa l  h y d r o g e n a t i o n  p rocess  (Usa o f  a u t o c l a v e  
t h a t  hand les  8 l i t e r s / h r  c f  coa l  pas te  t c  p r e p a r e  
a r o m a t i c  compounds; s tudy  o f  k i n e t i c s  o f  p r o c e s s ] ,  2955 

Tbenmal d e c o m p o s i t i o n  o f  poudered l i g n i t e  f rom 
A l e k s a n d r i u s k  mines In  s s t ream o f  steam ( E f f e c t s  o f  
t empera tune  on gaseous p r o d u c t ) ,  7112 

Two-s tage  process  f o r  p r o d u c t i o n  o f  c h e m i c a l s  bv 
h y d r o g e n a t i o n  o f  Cheremkhovo coa l  t s r  ( T w o - s t a g e  
( l i q u i d  and vapor  phase)  p rocess  y i e l d s  60 to  EEZ 
c b e ¢ i c s l s  sd i n t e r m e d i a t e s  ( a r o m a t i c s  and C6 to C8 
p h e n o l s ,  n a p h t h a l e n e ,  d i l u e n t s ,  e t c . )  and 33 to  371 
hydrocarbon gases ( a l k a n e s )  s t  H e x p e n d i t u r e  o f  5 . 7  t c  
6 .0~  o f  coa l  t a r  w e i g h t ) ,  2954 

AROMATICS/REMOVAL 
P u r i f i c a t i c n  of a coke -cven  gas ( P u r l f i c a t i c n  under  

p r e s s u r e  for removal  o f  n a p h t h a l e n e  t a b s o r p t i o n  o f  
benzene hydrocarbons and hydrogen s u l f i d e ~  removal  o f  H 
o x i d e s l  and d r y i n g ) ,  1775 

P u r i f i c a t i o n  c f  coke -oven  gases and p r o d u c t i o n  o f  a 
c o m b u s t i b l e  gas r i c h  in hydrogen and carbon mcncx ide 
(Crude coke -oven  gas p u r i f i e d  and sos t  c f  a r t  
arcmatlcs, nsphthalene~ nitrogen cospcunds, and S 
compounds removed us ing  steam sad o x i d e  or  s u l f i d e  
c a t a l y s t ) ,  1371 

P u r i f i c a t i o n  of coke -oven  gas f o r  h i g h - p r e s s u r e  
underg round  s t o r a g e  ( A r o m a t i c  h y d r o c a r b o n s  end 
b u t a d i e n e  removed by activated carbon f o l l o w i n g  reeoval 
of H s u l f i d e ,  HEN, end NO by s u i t a b l e  a b s o r b e r s ) ,  1406 

ARSENIC/REMOVAL 
~isturbing influence of arsenic in h i g h - p r e s s u r e  

h v d r o g e n a t l c n  of b rown-coa l  tars (H igh  c c n t e n t  o f  As 
passes fnoe  coa l  i n t c  t a r ;  methods c f  e l i m i n a t i n g  As 
a re  s u g g e a t e d ) t  2917 

ARSENIC OXIDES/REGENE~ATION 
Improvement in  the a r s e n a t e  method for p u r i f i c a t i o n  o f  

coke gas from hydrogen s u l f i d e  (Most  i m p o r t a n t  
f a c t o r s : ( 1 )  AszOa:Hz~ r a t i o ;  when g r e a t e r  t han  or  equa l  
t c  15, a p p r o x .  90X c f  HaS e x t r a c t e d ;  ( 2 }  e n r i c h m e n t  in 
O ( 3 0 - 5 ~ )  o f  a i r  or  o f  s o l u t i o n  by a d d i t i o n  o f  O- 
c o n t a i n i n g  s d d l t i v e s t  i . e .  qu inone  (O.01Z o r  l e s s )  
d u r i n g  r e g e n e r a t i o n  p r o c e s s ;  ( 3 )  c o n t i n u i t y  o f  
n e u t r a l i z a t i o n  o f  r e g e n e r a t i o n  s o l u t i o n ) ,  968 

ASPHALTS/DESULFURIZATION 
Presen t  c o n d i t i o n  o f  deve lopment  o f  g a s i f i c a t i o n  and 

d e s u l f u r i z a t i c n  t e c h n o l o g y  (Gasification of heavy f u e l  
oil or a s p h a l t ) ,  1862 

ASPHALTS/DISTILLATION 
Cracking bituminous material (Destructive d l s t l l l a t i c n  a t  

200 lb p r e s s u r e  and @500F~, 706@ 
ASPHALTS/GASIFICATICN 

P r e s e n t  c o n d i t t c n  of deve lopment  of g a s i f i c a t i o n  and 
desulfurizatlon technology (Gasification of heavy fuel 
o i l  or a s p h a l t ) ,  1652 

ASPHALTS/HYC~OGENATION 
C a t a l y t i c  h y d r o g e n a t i o n  o f  c o a l ,  e t c .  (Use o f  h a l o g e n  

a c i d ,  nonmetallic halogen compounds, Zn~ Few or Sn and 
t h e i r  compounds s s  c a t a l y s t s ) t  2508 

H y d r c g e n s t i c n  o f  t o p p e d - c r u d e  and o f  p e t r o l e u w  checked  
r e s i d u e s ,  p r i m a r y  sha le  and coa l  t a r s .  a s p h a l t s  and  
pheno ls  ( C s t s l v t i c  h y d r o g e n a t i o n  under  p r e s s u r e ] ,  2334 

H y d r o g e n a t i o n  of t o p p e d - c r u d e  and o f  p e t r o l e u e  c r a c k s  
residuest primary shale and coal tsrs~ asphalts and 
pheno l s  (29 r e f e r e n c e s ) v  2~40 

Mechanism o f  coa l  h y d r o g e n a t i o n  (Thenmal  s p l i t t i n g  o f  
coal or a s p h a l t  i n t o  r e a c t i v e  f r a g m e n t s  c a t a l y z e d  by 
ha logen  a c i d s ;  s t a b i l i z a t i o n  c a t a l y z e d  by S n ) ,  2727  

~TGAS PROCESS 
E v a l u a t i o n  o f  coa l -gas i f i ca t i on  t e c h n c l c g y .  P a r t  I .  

P i p e l i n e - q u a l i t y  gas ( ~ l s c u a s i o n  c f  s h o r t a g e  of  natural 
gas and  p o s s i b l e  s o l u t i c n s  to  p rob lem;  d e s c r i p t i o n  o f  
v a r i o u s  p rocesses  f o r  coa l  g a s l f i c a t i o n ) ~  5257 (NF-  
20088 ] 

Summary p r e s e n t a t i o n :  an o v e r v i e w  o f  coa l  conversion 
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ATC#~ PROCESS/REVIEWS 

Coal g a s i f i c a t i o n  (Rev isu  of  coal g a s i f i c a t i o n  
fundaemnta ls  i n c l u d i n g  coal oharacterlstlcs, c o a l  
processing, chemical react ions,  and t h e r m o d y n a m i c s ~  low 
and h igh  ~tu gas p r o d u c t i o n ] ,  5461 (NP-ZOO97} 

AV~ FROCESS 
~.V.G. process, 3151 

E#EHF-OTTO SULFflNOL PROCESS 
D e s u l f u r i z a t i o n  o f  g a s  u i t h  ~m~onla waters 621 

£#HP PROCES~ 
Recovery of  by-product n i t r o g e n  and sulfur in  t h e  cake- 

oven and gas l n d u s t r i e s ~  235 
Recovery o f  a u l f u r  from cak ing  gas ( D e s c r i p t i o n  o f  the 

Bahr, P e t i t ,  S e a b o a r d ,  G i r d l e r - C l r ~ o t e l ,  Ferroxs and 
Th~lcx processes), 671 

S u l f u r  r e c o v e r y  from the  g a s  f r o ~  c o a l  d i s t i l l a t i o n ,  274 
EASES/PRODUCTION 

~eview of  c o a l  t a r  t m c h n c l c g y .  ~ I .  ear b a s e s  (41 
r e f e r e n c e s ] ,  6870 

BhSES/PURIFICATION 
Revisw of c o a l  t a r  tech~clcg N, V]. Tar  bases (41 

r e f e r e n c e s ) ,  6870 
BC~ PROCESS 

Eng inee r i ng  study and t e c h n i c a l  e v a l u a t i o n  o f  the 
Bituminous Coal Rsaearch~ Inc. two-stage s u p e r  pressure 
g a s i f i c a t i o n  process.  Research and development report 
No. 60, 5147 (OCR-RDR-60} 

RCR PROCESS/COST 
Cocputer study c f  stage 2 r e a c t i o n s  i~ the BCR two-stage 

supe r -p ressu re  coal g a s i f i c a t i o n  process (C 
con~umpt ion~  coa l  consumpt ion ,  and C d i o x i d e  formaton 
end removal i n f l u e n c e d  gas cost in that order), 503Z 

ECH PROCESS/ECONOMICS 
Economic s t u d y  cf pipeline g a s  p r o d u c t i o n  f rom c o a l  

(Critical a n a l y s i s  cf several l:rccesses), ~205 
B¢:~ PROCESS/PRESSURE DEPENDENCE 

Corpu te r  study of  stage 2 reactions in the BC~ two -s tage  
~uper-pressur~ c o a l  gasification process (0 
consumpt ion ,  coal  c c n s u m ~ t l c ~  ~rd C d i o x i d e  forms%on 
and re.oval influenced g a s  cost in that  order]s 5032 

5[L(;IUM/COAL 
R e p o r t  on c o a t  r e s e a r c h  in Western Europe~ 539B (CGNF- 

731027-31 
EENFIELC PROCESS 

Benfiald processes f o r  s u b s t i t u t e  n a t u r a l  gas and fuel 
gas p u r i f i c a t i o n  (Activated potass ium carbonate is 
abecrbent )~  1859 

~ENFIEL~ PROCE$S/ECONO~iC~ 
B m n f l a l d  prccess (Resoval  c f  C d l o ~ i d e ,  H s u l f i d e  s and 

COS from acur n a t u r a l  gas and raw gases produced d u r i n g  
manufac ture  c f  s u b s t i t u t e  n ~ t u r a l  gas b~ partial 
o x i d a t i o n  cf c o a l  c r  o i l  cr bN n a F h t h a  refcrmlng]s 1957 

EFNZAL~EHYDE/HYD~OGENATION 
T r a n s f o r m a t i o n  c f  c a r b c n ~ l  cc~pcund~ d u r i n g  d e s t r u c t i v e  

hydrogena t ion  (Eats cn hydrogenation o f  benzephenone, 
benzaldehNde, cyclohexancne, s e m i - c o k e d  tars, and coals 
in presence af industrial ferric catalysts), 2936 

~EfiZENE/ABS~RFTIfiN 
P u r i f i c a t i o n  of a coke-oven gas ( P u r i f i c a t i o n  u n d e r  

pressurm f o r  removal c f  naphthalmne~ absorption of 
benzene hydrocarbons and hydrogen s u l f i d e  s removal o f  H 
cx ldms,  and drying), 1775 

BENZENE/DESULFURIZATION 
D s a u l f u r i z a t i o n  o f  aromatic b~drocarbons (S impurities 

rmmcvsd from coal tar c r  f r a c t i o n s  containing CaHe, 
C~HsCHs, and CxoH ~ in vapor phase b N hydrogenation to  
HaS in  presence of  catalyst], ~285 

Mechanism of  f c r ~ a t l c n  a t  c o r r o s i v e  s u l f u r  in  benzene 
(Re.oval c f  HAS], 801 

Puriftcetlon of  coal-tar h~drccarbcns  ( ~ e t a l l i c  
t h i c t u n g s t a t e  c a t a l y s t ) ,  ~89 

~LNZKNE/PRODUCTION 
A l l o y  ske le tons  as c a t a l y s t s  for benz ine  s y n t h e s i s  from 

carson monoxide and h~drcgen ( ~ i s s o l u t i e n  cf AI or Si  
from a l i o ~ s  with Ni and C o ) ,  5721 

Aromat ic  hydrocarbons f rom carbon mcnexide and hydrogen 
(Us ln9  meta ls  o f  Group VIII as c s t a l y s t s  f o r  
hydrogena t ion  snd o~ides c f  ~etals o f  Group V or V~ as 
c a t s l y ~ t s  f o r  a r o m a t i z a t i c n ] s  6626 

Benzenes, benz ines ,  mtc.s from coa l  taps and oils 
(Reac t i on  w i th  stea~ at  4~0 tc 7goa l ,  5672 

Cetal~tlc h~drogena t lon  of  c o a l - t a r  components by 
molybdmnum s u l f t d e  (Good ~ i e l d ~  o f  benzene below 250oc: 
pheno l ,  c r e s o l s ,  and e th£1phepct  reduced w i t h  y i e l d  up 
to  40X], 2~70 

Chemical FrCducts of  the c c a ~ e r c l a l  carbonization of gas 
c o o l y  173 

D e a l k ~ l a t l o n  c f  t s r  c i l  in  the prssence c f  an a l u m i n a  
c a t a l N s t .  Effects c f  p r e s s u r e  and t e m p e r a t u r e  
(Fo rma t ion  of  benzene, t c l u e n e ,  x¥1ene, snd naphthalene 
b~ h ~ d r o d e a l k ~ l a t i c n  of ssthylnaphthalene fraction from 
t a r  o i l  in  presence of  AI ox ide  s t  500 tc  55000 and H 
pressure  c f  30 to 50 a im ] ,  2948 

Dependence o f  y i e l d  of  by -p roduc t s  on wate r  con ten t  o f  
c o i l  and carbon iz ing  temperature  (Ammonia and benzene 
~ i e l d s ) ,  87 

D i s c u s s i o n  o f  p r o p o s e d  m e t h e d s  f a r  t h e  i n c r e a s e  i n  y i e l d s  
o f  b e n z e n e  d a r i n g  high-temperature d i s t I i l a t l e n  o f  c o a l  
i n  h o r i z o n t ~ l  c h a m b e r  o v e n s ,  5993 

H i g h - t e m p e r a t u r e  c a r b e n i z a t l o n  (Review of e x i s t i n g  
p c s l t i o n ) ,  118 

H ~ d r o g e n a t i n g  coal~ etc~ 2166 
Hydrogenated coal tar products (Review with 128 

r e f e r e n c e s ] s  3033 
I n f l u e n c e  o f  the c a k i n g  t e m p e r a t u r e  on certain raw c o k e -  

gas chemical products (Increase of coking temperature 
from 1350-60 to 1370-80o affected products: yleld of H 
sulfide, HCNs and ammonia increased with temperature), 
7140 

Preparatlon and utilization of fuels from coal tars E360 
Procedure for increasing t h e  9ield of benzene in the 

gasification of coal at high t e m p e r a t u r e s  (Dependence 
on thermal treatment of gases formed), 1673 

Precesses for catalytic benzene synthesis (Fe, Co, and Ni 
precipitated on carrier materials as ca%al~sts in 
benzene synthesis for CO and H}s EglO 

Production of chemical raw materials from coal b~ the 
combination of high-pressure liquld-phase hydrogenation 
with hydro-dealkylatlon (Hydrodealkylatlcn of neutral 
ell and high-boiling oil that are main products of 
llquid-phase hydrogenation of coal: Cr cxide--K oxide-- 
Al oxide oatalys± at 30 a%m and 500 to 560oC; products 
Include benzenes %oluenes xylene, ethylhenzenes 
naph%halenes gaseous hydrocarhons], 30!4 

Production of coal chemicals bN the ocmbinaticn of high 
pressure liquid phase hydrcgenatien with hydro- 
dealkylatien (Prpduction of aromatic chemicals from 
c o a l  by h y d r o g e n a t o n  and  h N d r o d e a l k y l a t i o n ) ,  ~013 

P r o g r e s s  i n  p r o d u c i n g  b e n z e n e  f r o m  ~ u n i c i p a l  and  c o k e -  
oven  gases using Benzorbon activated carbon, 5728 

Scope f o r  fuller utilization of c o a l - d e r l v e d  oils (High 
pressure gasification of ooal in H), 612~ 

Some works tests of benzene yield and labors%cry tests on 
coal for carbcnization~ ae 

Substitutes f o r  gasoline (Duisbaurg-Meiderich plant: 
Meiseburg plant], 2179 

Synthetic benzene and its derivatives (Review of 
hydrogenation processess advantagess and theories 
i n v o l v e d ] ,  5767 

T e c h n o l o g y  and e c o n o m i c a l  s i t u a t i o n  i n  t h e  f i e l d  o f  c o a l  
c h e m i s t r y s  4195 

BENZENE/RECOVErY 
I.G.E* and the development of gas p u r i f i c a t i o n  processes 

(12 references~ ammonia recovery; hydrogen sulfide 
removal: benzene and naphthalene recevery~ organic 6 
compound removal: CG and CG~ removal: gas drying]s 4675 

SENZENE/REFINING 
Pressure ca%sly%it refining of crude benzene (Survey a f  
techniques d e v e l o p e d  in  German~ and USA], 5564 

DENZENE/REHSVAL 
Collection of ammcnla, benzenes and hydrogen sulfide 

[from coke-oven gas] (S used to  manufacture (NH~]~fifi~: 
benzene collected with wash mil snd activated carbon], 
461 

Gas p u r i f i o a t i o n ,  especially desulfurizatlon and sulfur 
recover N (Review of se%hcds for removing dust, %at, 
NHss CeHas NO, and 5. 55 references]s 544 

Purification of a coke-oven gas (Purification under 
pressure for removal of naph%halenes absorption ef 
benzene h~drocarbmns and hydrogen sulfides removal of H 
oxides, and drying], 1775 

Regenerator process f o r  t h e  separation of c o k e - o v e n  gas 
(Cake-oven gas after removal of %at and ammonia, is 
cooled to eliminate i m p u r i t i e s  such as benzenes S 
ccmpounds~ carbon dioxides water, nd methane). 1351 

Scrubbing of ccal-dlstillation gas (Removal of 
naphthalenes HzS~ HaC, and benzene from coal 
d i s t i l l a t i o n  gas as high pressure]s 990 

Separating ammonia and h y d r e g e n  sulfide from coke-oven 
gas (Removal as NH~HE], 562 

BENZINE 
Composition of the preducts ohtalned i n  the synthesis of 

petroleum, 5653 
BENZINE/CHEMICAL COMPESITION 

Composition of synthetic benzine from c a r b o n  monoxide and 
hydrogen (kcgasln] and sultabillt~ of its moncoleflns 
for production of lubricating oils (Benzine 
fractionatlon using Hg acetate)s 5957 

Constituents of benzine from brown coal gas, 2268 
Occurrence o f  h y d r o a r o m a t i ¢  constituents in synthetic 

benzine (Treatment with Ni-AlzOa ce±alysts], 7398 
BENZINE/HYDROGENATION 

Pormetion of aromatic and hydroaromatlc compounds f r o m  
u n s a t u r a t e d  compounds  b~ p r e s s u r e  hydrogenation o f  a 
c r a c k i n g  b e n z i n e s  5712 

I n v e s t i g a t i o n  o f  %he c h e m i c a l  c c m p c s i t i o n ,  p r c p e r t i e s  and 
methods o f  treatment o f  primary %ars of C h e l i a b i n s k  
brown coal. II, Composition of the light-tar fraction 
and the s%ablllzaticn cf benzine by hydrogenation (At 
400 ° and i00 atmospheres pressure using MoSs or CoS as 
catalyst]s 2399 

Motor f u e l  ( H ~ d r o g e n a t i c n  o f  crude benz ine  produced in  
c a r b o n i z a t i o n  o f  brown c o a l  is carried o u t  6% 3500 and 
110 a%m i n  presence of active C ) ,  2512 
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Motor fuel ( H y d r o g e n e t i c n  of benzine frcn low-temperature 
cartcrizaticr cf coal is presence cf actiuateT! C lot 
hr. a t  350 ~ and ~5C Bt~], 98 

~ENZINE/F~ODUCTICN 
A c t i v a t i n g  acticn of ammonia upon the reduction and 

activit~ cf nickel catalysts (Eenzine synthesls frc~ CC 
and H~), ~174 

Benzenes, benzinesl etc., frcm coal tars and oi]s 
( ~ e e c t i c n  w i t h  s t e a ~  s t  450 t c  7C0C) ,  5672 

Benzine grid diesel motor fuels fro, tars~ 5906 
Benzine and o i l  s y n t h e s i s  frc~ water gas, 5792 
Benz ine  r e c o v e r y  f rom b r o w n - c o a l  t a r  t h r c u g h  s p l i t t i n g  in  

the presence o f  s u r f a c e  c a t a l y s t s  (At 3 7 5 - 4 7 5  ° and i 
atm pressure using nonmetallic surface ca ta l ys ts ) ,  572?  

~enzine synthesis f r c ,  carbon monoxide a~d hydrogen. L I I .  
Influence of the i n i t i a l  mater ia ls,  carr iers and 
f i i l i n q  agen ts  upon the i r o n  c a t a l y s t  ( A d d i t i o n  agents 
in order cf decreasing effect cn catalyst (increasing 
benzine ~ield~; RbzCO s > KDH > KNO~ > Rb~CC~ (without 
~ Mn added) > KMnC, > KzCC3 > hazCC~ > K C I ) ,  58g~ 

Benzine synthesis frc~ carbon mcncxide and hydrogen. I I I .  
I n f l u e n c e  c f  a l u m i n i u e  c x i d e ,  s i l v e r  and o t h e r  a d d i t i o n  
agents upon the iron catalyst (Effects of various AI 
co~pcunds, Ba, Ca, Cd, B l ,  Pb~ Sn, and W cn c a t a l y s t  
and hence benzine y i e l d s ) ,  58g~ 

~enzine synthesis from carbon monoxide and hydrogen at  
ordinary pressure, 5751 

Benzine synthesis fro~ carbon ffcnoxide and hydrogen under 
o r d i n a r y  p r e s s u r e .  LV. I n f l u e n c e  c f  n i t r o g e n ,  m e t h a n e ,  
o x y g e n  and ammonia in  t h e  i n i t i a l  g a s  upon t he  i r c p  
catalyst, E94~ 

~enzine synthesis f rom carbon monoxide and hydrogen at 
o r d i n a r y  p r e s s u r e .  XXIV. I n f l u e n c e  o f  t h e  p a r t i c l e  s i z e  
and the hydrogen t r e a t m e n t  or o x i d a t i c n  conditions of 
the a l l o y  c a t a l y s t s ,  5734 

BEnzine s y n t h e s i s  from carbon  monox ide  and hyd rogen  a t  
crdinary pressure. XXII. The u s e f u l n e s s  cf a new alloy 
c a t a l y z e r  (Catalyst prepared by oissolving cut t h e  S i  
f r o ~  a N i - - C c - - S i  a l l c y } ,  5717  

benz ine  s y n t h e s i s  f r c ~  c a r t o n  monox ide  and hydrogen  s t  
ordinery p r e s s u r e .  XX I .  Relations cf t he  gas 
c o m p o s i t i o n  to the w o r k i n g  t e m p e r a t u r e  and tc  the  
degree  o f  s a t u r a t i o n  c f  the  b e n z i n e ,  r e s p e c t i u e i y  ( N I - -  
Mn- -A IzCz  as c a t a l y s t ) ,  5718 

Benz ine  s y n t h e s i s  f rom ca rbon  monox ide  and hyd rogen  at 
o r d i n a r y  p r e s s u r e .  X X ~ I I I .  R e l a t i c n  o f  f r e e  space In 
the  r e a c t i o n  tube and the r e a c t i o n  r a t e  c f  the i n i t i a l  
gas~ and a l s o  the  i n f l u e n c e  o f  m a t e r i a l s  ~ i x e d  w i t h  the  
c a t a l y s t ,  5805 

Benz ine  s y n t h e s i s  f r o ~  c e r b c n  monox ide  and hydrogen  under  
o r d i n a r y  p n e s s u r e .  L I ~ .  I n f l u e n c e  o f  ca rbon  d i o x i d e  in  
the i n i t i a l  gas upcn the i r o n  c a t a l y s t ,  5896 

B e n z i n e  s y n t h e s i s  frcff carbon moncxide and h y d r o g e n  a t  
ordinary p r e s s u r e .  X X l l I .  E x t r a c t i o n  and  leaching 
t r e a t m e n t  c f  a l l o y  c a t a l y s t s  ( F r e ~ a r a t l o n  o f  N i - - C o - - S i  
c a t a l y s t } ,  5739 

Benz ine  s y n t h e s i s  frcn carbon monoxide and hydrogen  a t  
o r d i n a r y  p r e s s u r e .  X X X I I .  S t u d i e s  cn the  m a t e r i a l  o f  
the r e a c t i o n  f u r n a c e ~  5809 

Benz ine  s y n t h e s i s  f rom ca rbon  monox ide  and h y d r o g e n  under  
o r d i n a r y  p r e s s u r e .  XX. The c o m p o s i t i o n  o f  the  i n i t i a l  
gas m i x t u r e  ( 2 )  ( E f f e c t s  c f  n i t r o g e n  on y i e l d s ;  Mn--  
N i - - T h G z - - K i e s e l g u h r  c a t a l y s t ) ,  5719 

~enz ine  s y n t h e s i s  f r o s  ca rbon  monox ide  and hyd rogen  at 
o r d i n a r y  p r e s s u r e .  XXX~. F i c r o s c c p i c  s tudy  o f  a l l o y  
c a t a l y s t s  ( C e - - S l ;  N I - - S I ;  N I - - C c - - S [ ) ,  5799 

Benz ine  s y n t h e s i s  f rom ca rbon  monox ide  and h y d r o g e n  at  
o r d i n a r y  p r e s s u r e .  XX~. G e n e r a l  p r o p e r t i e s  and 
c o n s t i t u e n t s  c f  t he  b e n z i n e  p r e p a r e d  w i t h  an a l l o y  
c a t a l y s t ,  5733 

C a t a l y s t  p r c b l e e s  o f  s y n t h e t i c  b e n z i n e  p r e p a r a t i o n  
( R e s u l t s  r e p o r t e d  are  f r c s  l a b .  work upon wh ich  I .C.  
F a r b e n l n d u s t r i e  p a t e n t s  e re  b e s a d ) ,  5650 

C a t a l y s t s  f o r  b e n z i n e  s y n t h e s i s  ( R e a c t i o n  o f  CG w i t h  Ha; 
use of MgCO 3 as carrier)s 6253 

Catalysts for benzine synthesis from carbon monox ide  end 
hydrogen  wh ich  do no t  r e q u i r e  h i g h - t e m p e r a t u r e  
r e d u c t i o n  ( P r e p a r a t i o n  o f  Co- -Cu - -Mn  c a t a l y s t ) ,  5947 

Catalytic synthesis of hydrocarbons from CO and H 
( S y n t h e s i s  o f  o l e f i n l c  end p a r a f f i n i c  compounds u s i n g  
Co salts]~ 6059 

C a t a l y t i c  r e a c t i o n  o f  ca rbon  monox ide  and hyd rogen  under  
p r e s s u r e .  I I .  I n f l u e n c e  o f  h i g h  p r e s s u r e  cn the i r o n  
c a t a l y s t  emp lcyed  in the s y n t h e s i s  c f  b e n z i n e ,  5945  

C o ~ p o s i t l o n  o f  hydrocerbcns f rom Isoeynthesla ( B e n z i n e  
fraction consists predominantly o f  branched p a r a f f i n s  
and n e p h t h e n e s ,  e . g . ~  x e t h y l b u t e n e ,  2-m~ h y l p e n t e n e ,  
2 ~ 3 - d i m e t h y l b u t a n e ~  2 , 4 - d i e e t h y l p e n t a n e ,  Z- 
• e t h y l h e x a n e ,  3 - m e t h y l h e x a n e ~  2 ~ 3 - d i m e t h ¥ 1 p e n t e n e ,  
methylcyclopentene~ d i m e t h y l c y c i c p e n t e n a ,  end 
m e t h y l c ¥ c l c h f x a n e ) ~  6288 

C o n v e r s i o n  o f  m i d d l e  o i l s  (end b . p .  3 2 5 - 3 5 0 0 )  i n t o  
b e n z l n e s  by t r e a t i n g  30 -50~  o f  c rude  m a t e r i a l  w i t h  
h y d r o g e n a t i n g  Oases a t  3 5 0 - 4 5 0 o  In p resence  o f  
c a t a l y s t s ;  s u l f i d e s  o f  N i t  Co, Fe,  2n ,  Mn, 2507 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( H y d r o g e n a t i o n  o f  low b o i l i n g  
p o i n t  h y d r o c a r b o n s  a t  440 ° and 200 atm p r e s s u r e  in  
p resence  o f  WSz) , 5779 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( F r o d u c t i c n  o f  b e n z i n e s  f rom 
m i d d l e  o i l s  c o n t a i n i n g  pheno l s  by f r a c t i c n a t i c n  and 
h y d r o g e n a t i c ~  at  370 tc  4400 in p resence  o f  Pc and Zn 
c a t a l y s t ) ,  2469 

Deve lopment  c f  the  b e n z i n e  s y n t h e s i s  f rom ce rbcn  e o n o x i d e  
and hydrogen  at a t f f c s p h e r i c  p r e s s u r e  ( C o - - C u - - T h  o r  Ni 
c a t a l y s t s ;  bcillng p c i n t  c o m p c s i t i o n  curve f o r  b e n z i n e  
and bibliography f c r  1926-1930), 5657  

Direct prcductlcn of stabilized cracked benzines from 
coal, wood, l i gn i t e ,  and similar ea te r le ls ,  5938 

~ i s t i l l a t i c n  c f  B a r z a s s  c c a l s  in v a c u o ,  5897 
F a t t y  a c i d s  o b t a i n e d  i n  s m a l l  amounts i n  the  b e n z i n e  

s y n t h e s i s  o f  Franz F i s c h e r  and T r c p s c h ,  573E 
H y d r o c a r b o n s  f rom CC and H ( P r o d u c t i o n  c f  b e n z i n e  

r e l a t i v e l y  s t a b l e  tc  k n o c k i n g ) ,  6 ]03  
H y d r o g e n a t i o n  o f  brown coa l  t a r  by the  K l e v e r  p rocess  

(fcroerly ~ . R . P . O O l , ? ? 3 , 1 8 2 3 )  (Use of Mo c a t a l y s t  
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coa l  c o n v e r s i o n  p i l o t  p l a n t ) ,  5 2 ~  (PB-200~O~-D)  

Proposed p i l o t  p l a n t .  Homer C i t ~ ,  P e n n s y l v a n i a .  F i n a l  
environmental impact  s t a t e m e n t .  Supersedes r e p o r t  da ted  
7 Jul 1971~ PB--20O B00-D ( T e s t [ ~  c f  p rocess  esplcyin@ 
oxygen end steam a t  e l e v a t e d  p r e s s u r e s  i n  2 - s t a g e  
g a s l f i e r  t o  c o n v e r t  c o a l  to p i p e l i n e - q u a l i t y  g a s ) .  5287 
( P B - - 2 0 0  800 )  

Re•sees•mas t  o f  the  p r o s p e c t s  f o r  c o a l  g a s i f i c a t i o n  (For 
p r o d u c t i o n  o f  s y n t h e s i s  g a s ) ,  5228 

S t a f f  r e p o r t  cn c o a l  g a s i f i c a t i o n :  p rocesses  and effects 
(Rev iew c f  p rccesses  fcr F r o d u c t i c n  of h igh  B~u g a s ) ,  
5523 

S t a t u s  r e p o r t :  the  AGA/OCR coa l  g a s i f i c a t i o n  p rog ra~  
( S t a t u s  c f  various gasification prccesses). 5~32 

Bu~mery p r e s e n t a t i o n :  an o v e r v i e ~  o f  c o a l  c o n v e r s i o n  
t e c h n o l c g y ,  52 

S y n t h e t i c  f u e l s  from h y d r o c a r b o n  s o u r c e s :  t e c h n o l o g y .  
economics .  Ba rke rs9  BEE2 (NP-19993 )  

BI-GAS PROCESB/DIAGRAMS 
E c c n o r i c s  o f  g e n e r a t i n g  c l e a n  fuel gos fro~ coa l  us ing  an 

a i r - b l o w n  t w o - s t a g e  g a s i f J e r  (Low Btu gas v e r s i o n  c f  
El-GAS Process  us ing  a i r  a t  3go p s i g ) ,  5234 (NP-20087) 

BI-GAS PROCESS/ECONOMICS 
B i - g s s  process (Conversion c f  coa l  tc  s u b s t i t u t e  n a t u r a l  

g a s ) ,  54E9 
Eccnoeics cf g e n e r a t i n g  c l e a r  f u e l  gas froe coa l  us ing  an 

air-btcwn t w c - s t a g e  gssifier (Low 8tu gas version of 
BI-GAS Prccess using air at  3C0 psig), 5234 (NP-20087) 

G a s l f i c e t i c n :  r e d i s c o v e r e d  sou rce  c f  c l e a n  f u e l  (Coal can 
be gasified i n t o  S - f r e e  s y n t h e t i c  n a t u r a l  gee, but  i t  
i s  e c o n o m i c a l l y  u s e f u l  in c n l y  so~e a p p l i c a t i o n s ) .  5321 

~I-GAS FRCCESS/E~UIPMENT 
Economics o f  g e n e r a t i n g  c l e a n  f u e l  gas f r o ~  coa l  us ing  an 

a i r - b l o w n  twc-mtage g s s i f l e r  (Low Btu gas v e r s i o n  c f  
BI-GAS Process  u s i n g  air a t  300 p s i g ] ,  5234 (NP-20087 )  

~I-GAS FRCCESS/FILOT PLANTS 
S t a t u s  and design c h a r a c t e r i s t i c s  cf the  BCR/OCR b i - g a s  

p i l o t  p l a n t  ( 5  t o n / h r  BI-GAS pilot p l a n t ) .  5203  
El-GAS FROCES~/RE~IEWS 

Coal g a s i f i c a t i o n  ( R e v i e w  o f  c o a l  g a s i f i c a t i o n  
f u n d a m e n t a l s  i n c l u d i n g  coa l  c h s r a c t e r i s t i c s ,  coa l  
p r o c e s s i n g ,  c h e w i c a l  r e a c t i o n s ,  and t he rmodynamics ;  tow 
• nd h igh  ~ tu  gas p r o d u c t i o n ) ,  5481 (NP-ZO097) 

Coal g a s i f i c a ~ i c n :  a r e v i e w .  Paper NO. 71-15 (Underg round  
and above -g round  g a s i f l c • t i o n ;  environeental e f f e c t s  o f  
coa l  g • s l f i c a t l c n  by 1 9 9 0 1 s  d i s c u s s e d  in a p p e n d i x ) ,  
~242 (PB-2288S7) 

SNG - where w i l l  i t  ccse frc~, and how much w i l l  i t  cost 
(Chemical r e f e c t i o n s  f o r  p r o d u c t i o n  of s u t s t i t u t e  
n a t u r a l  gas;  f l o w • h e e l  f o r  naph tha  g a s i f i c a t i o n ;  
d i a g r a ~  cr f l u i d l z e d  bed g a s i f i c a t i o n ;  f u e l s  refinery 
f o r  SNG; d iagram f o r  L u r g I  p r e s s u r e  g a s i f i c a t i o n ;  
f l o w s h e e t s  or  coa l  f o r  g a s f i c a t i o n ,  power ;  d e s c r i p t i o n s  
o f  v • r i o u s  p r o c e s s e s ;  SNG I s  p r i n c i p a l l y  me thane ) .  530E 

EI-GAS FRGCESS/TAELES 
Economics cf generating clean fuel gas fro~ coal using ar 

a i r - b l c w n  t w o - s t a g e  g a s i f i e r  (Low Etu gas v e r s i o n  c f  
EI-GAS Process  u s i r g  • i t  at  300 p s i g ) ,  523~ (NP-20087 )  

EINDERS/PRODUCTICN 
E x t r a c t i o n  c f  plastic s a t e r i a l s  and b i n d e r s  f r c ~  c o a l s  

( M o d e r • t e - t e f f F e r a t u r e  h y d r o g e n a t i o n  p rceess  f o r  
p r e p a r a t i o n  cf p r o d u c t s  hav ing  v a l u a b l e  p l a s t i c  ard 
b i n d i n g  p r o p e r t i e s ) ,  2971 

EIPHENYL/HYDROGSNATION 
E e l a t i v e  r a t e s  Of h y d r o g e n a t i o n  o f  p c l y c y c l i c  a r o m a t i c  

h y d r o c a r b o n s  ( R a t e s  f o r  h y d r o g e n a t i o n  cf biphenyl, 
n a p h t h a l e n e ,  a n t h r a c e n e ,  phenan th rene~  chrysene~ 
pyrene, •nd caronene in  presence c f  s k e l e t o n  Ni 
c a t a l y s t  and i n d u s t r i a l  f e r r i c  c • t a l y s t ) .  2935 

BIFHENYL/REDUCIICh 
Catalytic reduction of tar components by mclybdenu~ 

t r i s u l f i d e .  I I .  B i c y c l i c  h y d r o c a r b o n s  ( d i p h e n y l ) .  I I I ,  
M o n c c y c l l c  phenol•. I ~ .  Condensed-nucleus phenol• ( a -  
and @-naphthcls) (Effects cf pressure, temperature, •nd 
r e s i d e n c e  t i ~ e  on h y d r o g e n a t i o n  o f  b l p h e n y l ) .  2895 

5ITUMZN~/HYDRCCENATION 
Hydrcgenatlcns in • te t ra I in  sediu~. I .  Destructive 

hydrogenation of bituBen end pitch (Solvent effects)~ 
2371 

EITUME~S/INFRARE~ SPECTRA 
S p e c t r o s c o p i c  i n v e s t i g a t i o n  c f  • s p h s l t e n e s  from coa l  

hydrcgenaticn (X-ray and i r  spectra of asphaltenes from 
h y d r o g e n a t i o n  o f  Chere¢khcvo  fancy  c o a l ;  h y d r o g e n a t i o n  
c h a r a c t e r i z e d  as p rocess  c f  t h e r m a l  d e c o m p o s i t i o n ,  i n  
presence o f  H, o f  s i de  r a d i c a | s  c f  a po lymer  w i t h  
release o f  s t r u c t u r a l  u n i t s ,  e.g.~ •sphaltene 
• o l e c u l e s ;  H he lps  p r e v e n t  repc l yse r i za t i cn  cf 
s t r u c t u r • l  u n i t s ) .  29E8 

BITUmENS/OXIDATION 
Oxid•tlon of bitumen in relation to it• recovery frcs 

tar-sand formations0 7393 
BITUMENS/X-RAY SPECTRA 

S p e c t r o s c o p i c  i n v e s t i g a t i o n  o f  • • p h s l t e n e s  from c o a l  
h y d r o g e n a t i o n  i X - n a y  snd l r  s p e c t r a  o f  a s p h a l t e n e s  from 
h y d r o g e n a t i o n  o f  Cheremkhcvo f • n c y  c o a l ;  h y d r o g e n a t i o n  
c h a r a c t e r i z e d  a•  p rocess  c f  t h e n c e ]  d e c o m p o s i t i o n ,  in 
presence  o f  Ht o f  s i de  r a d i c a l s  c f  a p o l y o e r  w i t h  
r e l e a s e  o f  s t r u c t u r e 1  u n i t s ,  e * g * t  s s p h s ] t e n e  
m o l e c u l e • ;  H he lps  p r e v e n t  r e p o l y s e r i z a t i o n  of 
s t r u c t u r a l  u n i t • ) ,  2968 

BITUMENS/YIELDS 
I n f l u e n c e  o f  c o m p o s i t i o n  o f  m i x t u r e  c f  benzene and e t h y l  

a l c o h o l  end i n f l u e n c e  o f  d r y i n g  o f  brown c o a l  o n  

[ e x t r a c t e d ]  b i tumen y i e l d ,  730E 
BITUMINOUS CCAL/ACYLATIC~ 

I n c r e a s e  in  e x t r a c t a b i l i t y  c f  b i t u m i n o u s  c o a l s  caused by 
F r i e d e l - C r a f t •  a c y l a t [ o n ,  7354 

BITUMINOUS COAL/AGGLOMERATION 
I n v e s t i g a t i o n •  on a g g l o m e r a t i o n  d u r i n g  l o w - p r e s s u r e  

h y d r o g e n a t i o n  o f  coa l  i n  • f l u i d i z e d  bed ( A g g l o e e r a t i c n  
is main difficulty during low pressure hydrogenation cf 
d r y ,  b i t u m i n o u s  coa l  in  f i u i d i z e d  bed; p r e t r e a t e e n t  Of 
coa l  w i t h  a l k a l i  c a r b o n a t e  or  ammonium mo]ybdate  in  
p r e s e n c e  o r  absence c f  H prevents s g g l o m e r a t l o n ] t  2900 

BITUMINOUS COAL/CARBONIZATION 
F i n d i n g s  about  g a s  f c r a a t i c n  in the  early s tages  of the  

c a r b o n i z a t i o n  process  based on p y r o l y t i c  e x p e r i m e n t s  t 
5237 

F o r m a t i o n  cf s n i s o t r o p l c  =esopbase from various 
carbonaceous  e a t e r / a l e  in  e a r l y  s t ages  o f  
c a r b o n i z a t i o n .  191 

BITUMINOUS COAL/CHEMICAL REACTIONS 
D i s s l s l l a r  b e h a v i o r  o f  carbon m o n o x i d e  plus w a t e r  and  o f  

hydrogen in  h y d r o g e n s t i o n  ( C O - - w s t e r  m i x t u r e  coepered 
w i t h  H a• agent f o r  c o n v e r s i o n  o f  l i g n i t e ,  b i t u m i n o u s ,  
and • u b b i t u m i n o u s  coa l  tc  b e n z e n e - • c l u b l e  o i l ) t  6968 

BITUMINOUS COAL/GASIFICAtION 
Development  of an e x p e r i m e n t a l  s l ag f l l ng~  fixed-bed 

g a s i f i e r  f o r  p r o d u c t i o n  o f  s y n t h e s i s  gas a t  p r e s s u r e •  
to  400 ps ig  ( G a s i f i c a t i o n  c f  Nor th  Eekc ts  l i g n i t e  and 
b i t u m i n o u s  c o a l  c h s r ~ ,  4880 

BITUMINOUS COAL/HYDROGENATIDN 
Gaseous h y d r o c a r b o n s  by h y d r o g e n a t i o n  o f  c o a l s  and chars  

( C c ~ p • r i s o n  o f  product• fro• l i g n i t e ,  bltumincus coal, 
• t h r a c / t e ,  and char  on a ~o c a t a l y s t ) .  2921 

Gases for use as fuel (Liquid snd solid fuel• 
h y d r o g e n a t e d  at  50 -150  arm and 800-9000 to  g i ve  gases 
r i c h  i n  a e t h a n e ) t  3006 

BITUMINOUS COAL/PYRELYSIS 
Ccsl g a s i f i c a t i o n :  the T~SCEAL p rocess  f o r  l o~  

t e e p e r a t u r e  coa l  p y r o l y s i s  (800  to  9 7 0 0 F ) ,  5449 
EITUMINOUS COAL/VOLATILIIY 

K i n e t i c  s tudy  o f  the p y n o l y s i e  o f  • h i g h - v o l a t i l e  
b i t u m i n o u s  coal  ( 19  r e f e r e n c e s ) ~  7135 

BOILER FUEL/PRODUCTION 
P r o j e c t  CEED: coa l  p y r c l y s i s  p i l o t  p l s n t .  Faper No. B 

( R e c o v e r y  and p r o c e s s i n g  o f  o i l ,  gas.  snd c h a r ) ,  7155 
BOILERS/STACK ~ISPOSAL 

Can e ~ I s s i o n s  f r o ~  coal-flred boilers be ecnitcred 
e f f e c t i v e l y ,  2077 

BCLIDE~ PROCESS 
S u l f u r  r e • o v a l  from c c s b u s t l o n  gases ,  45E 

B~EEDER REACTORS 
Energy :  new d i r e c t i o n s  snd c h a l l e n g e s  (Power p r o d u c t i o n  

f o r e c a s t s ) ,  5457 
BROWN COAL/GASIFICATION 

Condensa te •  f r o e  p r e s s u r e  g a s - g e n e r a t o r s ,  4990 
Fuel gas (Gas c f  h igh  c a l o r i f i c  v a l u e  made from s o l i d  

powdered o r  f i n e l y  g r a i n e d  f u e l s  by making s t a r t i n g  
• a t e r i a l s  r e a c t  w i t h  a i r  c r  O, • t e a = ,  and CCz) , 4338 

Gasification o f  s o l i d  f u e l  w i t h  s u p e r h e a t e d  wa te r  vapor  
( G a s i f i c a t i o n  o f  se f f i coke  (brown c o a l s  and shales), 
a n t h r a c i t e ,  and c h a r c o a l ;  feed r a t e  o f  s teas  was 20-200  
g/mln  a t  $ 5 C - 1 0 0 0 o ) ,  4E39 

G a s i f i c a t i o n  c f  f u e l s  ky oxygen ( G a s i f i c a t i o n  is  co re  
e f f e c t i v e  when e n r i c h e d  gas and steam-O b l o w i n g  were 
used i n s t e a d  of  • t e a s - a i r  b l o w i n g ) ,  4751 

G a s i f i c a t i o n  o f  sone Ch inese c o a l s  w i t h  steam and oxygen 
under  p r e s s u r e  ( L a b o r a t o r y  s c a l e ) ,  4671 

BROWN COAL/HYDROGENATION 
S o l v • t i o n  process for carbcnaceous fuels (~se of solvent 

e x t r a c t i o n  to  o b t a i n  low-ash and low-sulfur fuel froe 
f o s s i l  s o l i d  f u e l ) ,  7329 

BROWN COAL/PYROLYSIS 
P e r s p e c t i v e s  c f  u t i l i z a t i o n  o f  p u l v e r i z e d  f u e l  f o r  

p r o d u c t i o n  o f  t e c h n i c a l  and h e a t i n g  gas ( P y r o l y s i s  
c a r r i e d  ou t  in t u b u l a r  reactors w i t h  exterior h e a t i n g ;  
f l o w  o f  steam used to c s r r y  f u e l  dus t  t h rough  r e a c t o r ;  
f u e l s  are good raw m a t e r i a l s  f o r  gag p r o d u c t i o n ;  
calorific va lue  of raw gas from bituminous shale was 
>2500 ~ c a l / e a ;  achieved c c a p l e t e  d e c o w p c s i t i o n  o f  t a r  
and i n c r e a s e d  y i e l d  c f  l i g h t  g a s o l i n e ) ,  7117 

BROWN COAL/SOLVENT EXTRACTION 
Coal s o l v a t i o n  with n o n - h y d r o g e n a t e d  s o l v e n t  in  the  

absence o f  added hydrogen (Methods  d e s c r i b e d  f o r  
o b t a i n i n g  s o l u t i o n s  cf p r a c t i c a l ] ~  ash-free 
ca rbonaceous  c a r t e r  f r o a  c o a l s  snd brown c o a ] l ;  coa l  
mixed w i t h  a r o m a t i z e d  s o l v e n t ;  a i x t u r e  heated  f op  
c c a p l e t e  d e c o e p o s i t i c n ) 9  ?331 



S o l v a t l o n  process f o r  c a r b o n a c e o u s  f u e l s  (Use c f  solvent 
s x t r s e t l c ~  tc o b t a i n  l c w - e s h  and l o w - s u l f u r  f u e l  f r o m  
fosz i l  s o l i d  f u e l ) ,  7329 

EU~IAG-DIDIER PROCESS 
C a ~ I f i c a t l c n  e f  s u b b i t u a i n c u s  c o a l  end l i g n i t e  in  

e x t e r n a i l ~  h e a t e d  r e t o r t s  ( P r o d u c t i o n  c f  CO and H ) ,  
35~5 

Water gas and large-scale syntheses (Review; B u h i a g -  
Didler and W i ~ k l e r  p r o c e s s e s ) ,  3436 

~U~kHEISER PRCCE~£ 
Eurkhe l~e r  i g o r - )  p u r i f i c a t i o n  process ,  237 

~USSEY FROCES~ 
High- low-temperature c a r b o n i z e t i c n  ( D e s c r i p t i o n  o f  Busse~ 

p r o c e s s ) ,  73 
Lov- tempmrature  c a r b o n i s a t i c n .  Modern p r a c t i c e  on the 

commercial s c a l e °  III (2~,~00 to 307000 f t ~ / t o n  of low- 
grade gas], E2 

BUTAOIENE/AD~ORP~ION 
P u r i f i c a t i o n  o f  coke-oven gas f o r  h i g h - p r e s s u r e  

underground s tc rage  ( A r o m a t i c  h~drocarbcns and 
bu ted lene  re~cved 59 a c t i v a t e d  carbon following removal 
of  H s u l f i d e ,  HCN, and NO ~ s u i t a b l e  ebsorbers)~ 1406 

~UTADIENE/REMOgAL 
P u r i f i c a t i c n  of  c o k e - o v e n  9as f o r  h i g h - p r e s s u r e  

underground s to rage ( A r o m a t i c  h~drccarbons and 
butedlens removed  b~ a e t i s a t e d  carbon follewing removal 
c f  E s u l f i d e ,  HCN, and NO b~ s u i t a b l e  absorbers), 140~ 

EUTA~E/FRODUCTION 
Gaseous hNdrccerbons, sainl~ beeides methane~ f rom 

r e d u c t i o n  o f  carbon monoxide (~se of  mixed catalyst of 
F s ,  CUT Mn, BaBOo, and KzCOz], 3391 

Medlum-pres~ure-refining b~ h~drogenaticn of brown-coal- 
t a r  produc ts  (A t  IE to 70 kg /sq ,  cm~ McO]~ AIz03 
c a t a l v s t s ) ,  419A 

P r o c e s s  f o r  p r c d u c l n g  h ~ d r o g e n - e n r i c h e d  h ~ d r c c a r b o n a c e c u s  
produc ts  f r c s  coal  ( S o l v e n t  e x t r a c t i o n  a t  300 %o SOOOC; 
c a t e l v t i c  h v d r o g a n a t i c n  c f  e x t r a c t ;  use o f  Ce o x i d e - - M e  
o x [ d s - - A l  ox ide  c a t a l y s t  at  440uc~ 245 arm, and 
r e s i d e n c e  t i ~ e  c f  2.E hr], 4965 

~UTANOL~/DECOMPO~ITION 
Decoo~csitlcn c f  a l c c h c l s  c u e r  a F i s c h e r - - T r o p s c h  i r o n  

c a t 0 l ~ s t ,  E669 
EIITENES/FEU~UCTI6~ 

{:a~eous h~drocerbons, ~ a l n l u  b e s i d e s  meChane~ f rom 
r e d u c t i o n  o f  carbon monoxide ( U s e  o f  mixed  catalyst o f  
Fs, Cu, Mn, H~EO~, and KaC~), 2391 

cAPe PROCESS 
Progress cn the CAFB process f o r  f o r a y i n g  su lphu r  f r o ~  

f u e l  o i l  (Reduc t i on  c f  B ox ide  e e i e s i o n a  f rom power 
p l a n t  f l u e  gases b~ over 90~)~ 17fl~ 

CAKING POWER/COAL 
Caking power of  cca[~ 7408 

CALCIUM CUMFOUNOS/PRODUCTICN 
Flue-gas  d e s u l f u r i z a t l c ~  p r o c e s s  ~ i e l d i n g  ca lc ium s u l f i t e  

e l  s b~ -F rcduc t  (S o x i d e s  removes b~ u s i n g  absorption 
column; degree c f  d e s u l f u r i z a t i c n  was 93~} ,  2124 

C~LCIUH HYdRIDES/CHEMICAL REACTION3 
P o s s i b i l i t ~  c f  c o n v e r t i n g  the organic s u l f u r  o f  coals 

i n t o  ca tc lum s u l f i d e  by cck ing  in  the presence o f  
c a l c i u m  h ~ d r i d e ,  11~1 

CALCIUM OXIDeS/CHEMICAL REACTICNE 
Combustion o f  s u l f u r - c c n t a i n l n g  coa l  (Gases p u r i f i e d  by 

pass ing  ~ - c o n t s l n i n g  fue I  and C u n d e r  su r face  o f  bc th  
c o n t a i n i n g  mel tmd Eel end Fe; S reac t s  tc f c r ~  CaB t h a t  
i s  rosovad and processed tc  g i ve  S or  H s u l f i d e ) ~  7152 

C~LCIUM SULFAtES/PRODUCTION 
F l u i d l z e d  bed r e a c t o r s  ( P o l l u t i o n  c o n t r o l  a p p l i c a t f e n s  c f  

f l u l d i z e d  bed r e a c t o r s  a r e  d iscussed)~  1762 
CALCIUM 5ULFIDESICHEMICAL PREFARATION 

P a e = i b i l i t ~  c f  c o n v e r t i n g  the o r g a n i c  s u l f u r  o f  coals 
I n to  ca lc ium s u l f i d e  bN cck ing  in the presence of 
c a l c l u s  h g d r i d e ,  1151 

C~LCIUM SULFICES/CHEMICAL RE~CTION~ 
C o m b u s t i o n  cf s u l f u r - c o n t a i n i n g  c o a l  (Gases p u r i f i e d  by 

pass ing S - c o n t a i n i n g  fuel and O under surface o f  beth 
c o n t a i n i n g  mel ted CoO and Fe; ~ r e a c t s  tc fo rm CaB t h a t  
i s  r e ¢ c v e d  and processed t c  g i v e  S o r  H s u l f i d e ) ~  71S2 

C ~ c l i c  use of  c a l c i n e d  d o l o m i t e  to d e s u l f u r i z e  f u e l s  
undsrgcing g a s i f i c a t i o n  (Use o f  CoO p l u s  Mgfl or Ca 
carbonate  p lus  MoO tc d e s u l f u r i z e  f l u i d  f u e l s  has b e e n  
hampered b~ lack o f  means t c  r ecove r  e l e m e n t a l  S f rom 
CoS p l u s  MgO w h i l e  a l s o  r e c o v e r i n g  o r i g i n a l  s o l i d  i n  
f o r t  s u i t a b l e  f c r  reuse i r  d e s u l f u r i s a t t c n  s~ep)~ 1404 

C~LCIUH ~OLFIDES/REMO~AL 
P r o b l e m s  in lowering the s u l f u r  content c f  coke d u r i n g  

i t s  p r o d u c t i o n  (Rev iew;  3 t  r e f e r e n c e s ] ~  1423 
CA~BAZOLEE/REDUC~ION 

C a t a l y t i c  h ~ d r c g s n a t i c n  o f  c o a l - t a r  cmmpcnent~ by 
sol~bdanu~ s u l f i d e  (Good ~ields c f  benzene below 2500C; 
phenc l ,  c r e s o l s ,  and e t h ~ I p h e n c l  reduced with y i e l d  up 
to 40~], 2970 

C~RBON/C~EMICAL fiEACTION K I N ~ I C E  
k i n e t i c  stud~ c f  the s tea~-ca rbon  r s a c t i a n  ( E f f e c t e  o f  

t e m p m r s t u r s ,  p a r t i a l  p r e s s u r e ,  end g r e p h i t t z a t i o n  c f  
C), 28~1 
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CARBON/CHEMICAL REACTIhN~ 
Bench-scale studies of the Kellogg coal gasification 

process (Details e f  experimental prmcedure and effect 
of variables on rate of gasification wlth steam end 
various carbonacous clids In molten Na carbonate}5 5043 

Carbon oxNgen steam reactions studied (I tc 100 arm 
pressure  and 900 to  1750OK}, 3594 

C a t a l y t i c  effects of cobal%~ iron, nickel~ and v a n a d i u m  
oxides cn the s tea~ -ca rhcn  reactlcn~ EE01 

C a t a l y t i c  r e a c t i o n s  o f  c a r b o n  w i t h  s t e a m - o x y g e n  m i x t u r e s  
( S o d i u m  carbona te  as c a t a l y s t ) ,  57SE 

Chemlcal reaction of carbon with stoat (Reactions COo + C 
÷ 2C0~ C + HaO • CG + Hz~ C + 2HzC ~ COs + 2Ha, CO + 
H20 ~ CO2 + He),  7429 

Chemis t ry  o f  the  carbon-s team r e a c t i o n ,  5023 
I n t e r a c t i o n  o f  w ~ t e r  v a p o r  w i t h  t h e  c a r b o n  o f  s o l i d  f u e l s  

u n d e r  p r e s s u r e  ( A t  h i g h e r  p r e s s u r e s ,  y i e l d  c f  g a s  f r o m  
a c t i o n  o f  s t e a m  on h c t  C i n c r e a s e s ,  b u t  p e r c e n t  
c o n v e r s i o n  c f  H20 dec reases ) ,  7427 

R e a c t i o n  c f  h y d r o g e n  and oxygen a t o m s  w i t h  carbons end  
c o a l s  ( R e v i e w  w i t h  35 r e f e r e n c e s ) ~  7430 

React ions  o f  %he s tead -ca rbon  sys%e~ (C + H20 = CC + He; 
CO + HaG = CO2 ÷ He; C + CO2 = 2CG)~ ~496 

Reactions o f  c a r b o n  w i t h  c a r b o n  d l o x i d e  and steam ( A t  
1700-2100oF]~ 4193 

Stea¢-oxygen g a s i f i c a t i o n  c f  f i n e  s i z e s  o f  coa l  i n  a 
f l u i d i z e d  bed a% e l e v a t e d  p r e s s u r e .  ZII. R e l a t i o n  o f  
i n t e g r a l  t c  d i f f e r e n t i a l  r a t e s ;  e f f e c t  o f  carbon l e v e l  
on gasification ra%e~ and role o f  the shift reectlcn 
(22  r e f e r e n c e s ) ~  4834 

Steam-oxygen g a s i f i c a t i o n  o f  fine s i z e s  o f  c o a l  i n  a 
f l u i d i z e d  bed a% e l e v a t e d  p r e s s u r e .  I I .  Reac t ion  o f  
c a r b o n  wth s t e a m  ( F l u i d i z e d  bed h ~ d r o d y n a m i c s  h a v e  
i m p o r t a n t  e f f e c t  on s%eam--C r e a c t i m n  k i n e t i c s ;  9 
r e f e r e n c e s ) ~  4849 

Suspended specimen method f o r  d e t e r m i n i n g  the r a t e  c f  %he 
steam-carbon reacticn (Steam passed over graphi%m 
s u s p e n d e d  in  e l e c t r i c a l l y  h e a t e d  ¢ube )~  4E3C 

U n d e r g r o u n d  g a s i f i c a t i o n  c f  f u e l s .  E f f e c t  o f  t h e  
c o n c e n t r a t i o n  o f  s t o a t  cn %he r a t e  c f  i t s  reac%£on w i t h  
c a r b o n ,  4759 

U n d e r g r o u n d  g a s i f i c a t i o n  of  f u e l s .  S t c i c h t c m e t r i c  
analysis of the three jclnt reactions taking place 
d u r i n g  t h e  a n a l y s i s  c f  c a r b o n  w i t h  h y d r c g e n  ( T a b u l a t e d  
d a t a ;  3 - d i m e n s i o n a l  model  s h o w i n g  s t o l o h l o m e t r i c  
r e l a t i o n s  o f  p r i n c i p a l  r e a c t i o n s  b e t w e e n  C and  O ] ,  4757 

CARBON/DISTR!BUTZON 
D i s t r i b u t i o n  o f  ca rbon~  h y d r o g e n ~  n i % r o g a n ~  s u l f u r ~  and 

oxygen in  %he hyd rogena t i on  p r o d u c t s  o f  an eocene brown 
coal (110 aim and 470 ° i n  presence c f  FezEs), 220E 

CARBON/GASIFICATION 
Ca±alysis by alkali metal salts in carbon gasification 

reaotionst 4748 
C i t y  College studies cf %he Ccalplex (Outline of work on 

reaction of coal with U; kinetics of C gasification; 
fast fluidized bed; agglo~eratlng fluldized bade; S 
a b s o r p t i o n  kinetics; panel bed filter and flswshee% and 
system studies), 3112 (PB-229!OI/I) 

Effect of sodiu¢ carbcnate upon gasification of carbon 
and p r o d u c t i o n  e f  producer gas, 316~ 

G a s i f i c a t i o n  o f  porous carbcn by carbon d i c x i d e  
( f i a s i f i c a % i o n  o f  g r a p h / b e  s p h e r e s  w i t h  C d i c x i d e ] g  ~110 

G a s i f i c a t i o n  c f  s ¢ l i d  p a r t i c l e s  c c n t a l n i n g  c a r b o n  ( R e e l s  
f o r  e q u i p m e n t  d e s i g n ] g  5 2 E I  

G a s i f i c a t i o n  o f  c a r b o n  w i t h  s t e a m  in  %he p r e s e n c e  c f  
c a t a l y s t s  ( C u C i a  d e c r e a s e s  a c t i v a t i o n  e n e r g ~  and 
prcduces sme l l  i n c r e a s e  i n  CO c o n t e n t  o f  gas produced;  
KaC03, KOH, and FeCl~ i nc rease  c o n t e n t ) t  4425 

Gasification of c a r b o n  d u r i n g  subllma%ion and self- 
diffusion (Interactlcn cf C d i o x i d e  wlth g r a p h i t e  
p a r t i c l e s  i n  Ar stream a% 1400-33~00K), E109 

Kinetics and mechanis~ of the reaction he%wean oxygen and 
carbon and i t s  s i g n i f i c a n c e  for r a p i d  gasification. !. 
Kinetics (Below 8000C7 C + 02 e C~a; between 8GO and 
lO00°C, COm and CO are primary products; above IOOOOC, 
only CC is formed b~ reaction 2C + Oz • 200)7 4E03 

Reaction kinetics of %he gasification cf carbon with 
HeC--H ~ i x t u r e s  unde r  p r e s s u r e s  ( P u r e  C end s c k e  
c o n t a c t e d  with water--Ar and water--H--Ar m i x t u r e s  at 
9E0-11500; methane and CO formed; water partial 
pressures of E~ 125, and 350 aim; H partial pressures 
from 0 to  50 aim; total pressura cf $0 a%m], 4943 

CARBON~HYDROGENATION 
Hydrogenation of carbon (Mixture of C~ H~ and steam 

sprayed onto walls of rapidly rotating horizontal tube 
eontalning ca%al~st~ e,g.~ F e - - N i ) ~  B753 

The hydrogenation of carbon and the manufacture of 
synthetic fuels (Review), 2441 

CARBON/REMOVAL 
H ~ d r c c a r b c n  synthesis (Removal ef C by washing with water 

found in synthesis reaction (2Ha ÷ CO ~ CH s + HzC)), 
6B02 

CARBON DIOXZDE/ABgO~PT~EN 
A b s o r p t i o n  o f  c a r b o n  d i o x i d e  and hydrogen s u l f i d e  f rom 

compressed gases in  packed columns, w i t h  r e f r i g e r a t e d  
methanol (Mass t r a n s f e r  equation f o r  CO s to  methanol at 
-21 to - 6 0 0 ) ,  1248 

COs accep te r  g a s i f i c a t i o n  process ( B r i e f  d e s c r i p t i o n  o f  



C#~E3~: ZILXIDE/AESORPTICN ~'~8 
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process; heart cf process is Sled. gasif~catic~ of 
carbonaceous fuel in ;reserce c£ lim~-bearinc 
accegtcr~, 4~14 

Elimination cf carbo~ dioxide and hydrogen su l l ies  fro~ 
gas m i x t u r e s  w i t h  / r j e c t c r  a E s c r p t i c n  appa ra tus  
( M a t h e m a t i c a l  d i s c u s s i c n  c f  p h y s i c s  cf CC z and Hz~ 
a b s c r F t i c n  t c g e t h e r  w i t h  sca le  and d i a g r a ~ m a t i ~  
drawings c f  laboratory a;paratus),  12ZE 

Hydrogen sulf ide fro~ coke-cues des (H~ ,  HCN, and C&~ 
recovered £ro~ coke-oven gas b 9 absorption in Na~CC~ 
so lu t ion ;  equipment)) 1290 

Prlncip]es in the process of absorption cf hydrogen 
sul f ide and carbon dioxide by triethanclamine solutions 
( G r a F h i c a l  ~e thcd  f o r  e v a l u a t c n  c f  c o e f f i c i e n t  o f  
a b s c r p t i o n } ~  1269 

C~R~N CIOXI~E/CHZMICAL REAC~ICNS 
G a s i f i c a t i c n  c f  carbcn d u r i n g  sublimation and s e l f -  

diffusicn (Zrteracticn c f  C dicxide w i t h  graphite 
p a r t i c l e s  in  Ar s t r e a ~  a t  14CC-33~0oK}~ ~109 

G a s i f i c a t i c r  c f  pcrous carbon by carbon dioxide 
(Gas i f i ca t i c r  of graphite spheres with C dioxide)~ 5110 

Inf luence of carbonization gases cn bitu~irous coal under 
pressure) 4986 

~ e a c t i o n s  of carbon  w i t h  carbon d i o x i d e  and s tea~ ( A t  
17CC-2100~F)) 4193 

Simultaneous e f fec t  of carbon monoxide and carbon dlcxlde 
d u r i n g  h y d r o c e n a t i o n ~  w i t h  p a r t i c u l a r  regard  to benz ine  
s y n t h e s i s  ( N i ,  Co) and Fe c a t a l y s t ) )  ~282 

CA~CN EIOXIDE/ME~HANA~ICh 
C a t a l y t i c  m e t h a n i z a t l c n  c f  car~cn , c n c x i d e  a n d / o r  carbon 

dioxide in gases containing h~drcgen (Conversion cf  C[ 
(and/or CS~} in H-containing gases into CH. occurs at 
100-400 ° over  m i x t u r e  cf Nicxide w i t h  f i ne l y  divided Fe 
hydroxide (and/or Fe oxide~ and a l k a l i  ~etal and(cr~ 
a lka l ine earth ~etal co~cund)~ ~2~1 

Catal~t ic eethanation (Review with ]30 references)) 3101 
CPP~ ~IGXIDE/FBO~UCTION 

Catalysts for water-gas conversion. I l l .  Change3 of 
c a t a l y t i c  a c t i v i t y  by adding alumina) magnes ia ,  or  
silica (Ef fects of AI~C~) ~gC) or  EiO~ added to Fe 
catalysts for reacticn C~ ~ hz~ yields CC2 + 2r]))  qCeS 

E v o l u t i c ~  c f  gases frc~ s u t b i t u ~ i n c u s  coal (Coa l  heated 
at  2 .8O /m in  from 150 to  c a .  IOCCO; gases studied were 
C~ K, CO~ C d i o x i d e ~  H, methane)  ethane~ propane~ and 
e t h y l e n e ;  p r e h e a t i n ~  to  6C0 o would produce u s e f u l  gas 
and some t a r  p r o d u c t s  and leave  char  t h a t  i s  u s e f u l  f o r  
r e d u c t i o n } ~  7143 

F o r m a t i o n  cf CC z and water  in  the o x i d a t i o n  o f  c o a l ,  EO51 
Gas frc~ ccal (Mixture cf water and C piped into top cf 

brcken layer of coal to ignite it and produce mainly 
methane)  C ~  H, and C d i c x i d e ) )  5564 

I n d u s t r i a l  s i x t u r e s  0£ carbon monoxide and hydrogen 
( P r c d u c t i c n  c f  gases f o r  F i s c b e r - - l r o p s c h  s y n t h e s l s ) ~  
2748 

F r e l i ~ i n a r y  coa l  g a s i f i c a t i o n  e x p e r i m e n t s  ( R e a c t i o n  r a t e s  
of s u b b i t u = i n c u s  coal heated  in steam and s team--H 
m i x t u r e  i n v e s t i g a t e d  up to ?250;  a t  ca .  50~o p y r o l y s i s  
p roduces  CH~) C~z) and c h a r ;  ~imi~um t e m p e r a t u r e  f o r  
r a p i d  r e a c t i o n  o f  coa l  or  char  is  ca.  625o g i v i n g  
• o s t l y  H and CO2; CH, p r o d u c t i o n  i n c r e a s e d  by a d d i t i o n  
o f  ~ to  s teamJ,  5377 

Thermal d e c o m p o s i t i o n  o f  coa l  ( B e s t  a t  4C0-5G ° ( s i c )  f o r  
s e m i e o k i n g  o p e r a t i o n s  under  N2 a t e o s p h e r e ~ )  6570 

CARBON ~IOXI~E/RECGVER¥ 
Recovery  o f  eocponen ts  o f  coke -oven  gas) 1459 

CARBON ~IOXIDE/REDUCTION 
C a t a l y t i c  h y d r c g e n a t l c n  o f  the o x i d e s  of carbon to  h i g h e r  

h y d r o c a r b o n s  ( S y n t h e s i s  at  a t m o s p h e r i c  pressure us ing  
c a r t e - p r o m o t e d ,  C u - c o n t a i n i n g  Co c a t a l y s t s  w i t h  
a d d i t i o n s  o f  COsZ- ) C l - ,  5C~Z-) 5zCaZ-) or  S z- as Na cr  
K s a l t s } )  2771 

C a t a l y t i c  h y d r o g e n a t i o n  of  carbon d i o x i d e  to  h i g h e r  
h y d r o c a r b o n s  (Use cf C u - a c t i v a t e d  Co c a t a l y s t s  f o r  
synthesis cf higher hydrccsrbons from CO~ and H; 
a d d i t i o n  o f  Co o x i d e s  to  Increase synthesis life and 
c a t a l y s t  s t a b l l l t y ) ~  2735 

C a t a l y t i c  r e d u c t i o n  c f  carbon d i o x i d e  t c  methane and 
h i g h e r  h y d r o c a r b o n s  e t  o r d i n a r y  p r e s s u r e .  P r e l i m i n a r y  
commun ica t i on  (Ru then ium pcwder~ r u t h e n l u m - - t h o r i u e  
a s b e s t o s  as c o n t a c t  c a t a l y s t s ) ,  3229 

C o b a l t )  i r o n ~  and soee c f  t h e i r  a l l o y s  as c a t a l y s t s  for 
the  h y d r o g e n a t i o n  o f  c e r b c n  d l o x i d e ~  2821 

E l e c t r i c a l l y  hea ted  gas g e n e r a t o r  (NCNE)~ 3275 
Gas p r o d u c e r  ( E q u i p m e n t ) )  4602 
Hyd roca rbon  s y n t h e s i s  ( R e d u c t i o n  o f  CO and CC z by H In  

p resence  c f  Fe c a t a l y s t  a t  500-750OF))  6560 
H y d r o g e n a t i o n  cf o x i d e s  of carbon ( C a t a l y s t s  a re  Fe • IO- 

IOOX Cu and a l s o  MgC, 2nO, CeO, BaO, or similar 
compcund)~ 6~79 

H y d r o g e n a t i o n  ¢ f  carbon d i o x i d e  on n l c k e l - - k l e s e l g u h r  
c a t a l y s t  ( P r o d u c t i o n  of CR~ and  C~)) 2849 

H y d r o g e n a t i o n  o f  carbon o x i d e s  and c a t a l y s t s  t h e r e f o r  
(Use o f  CO) COz) a l d e h y d e s )  or  k e t c h e s  to  produce 
h y d r o c a r b o n s  or o x y g e n a t e d  o r g a n i c  compounds; c a t a l y s t  
Bay be Fe) Co) o r  NI w i t h  me ta l  o x i d e  p romo te r  such as 
MgO~ AleOx~ ~nO) o r  T I C e } ,  671~ 

H y d r o g e n a t i o n  o f  c a r b o n  monoxide and c a r b o n  d i o x i d e  cn 
s u p p o r t e d  r u t h e n i u m  c a t a l y s t s  a t  s o d e r a t e  pressures 

( ~ c l e c u l a r  we igh t  o f  p r o d u c t  dec reases  s h a r p l y  w i t h  
increasing H/C& ra t io  cf feed gas~) 6813 

ImprcvIng the heating value~ of fuel gases by w e t h a n a t l c n  
(Reaction cf Cb a~d/cr CC~ w i t h  H in presence of b 
s u l f i d e  to produce ~ e t h a n e ;  c a t a l y s t  preparation)) 5119 

I~prcvi~g the c a l o r i f i c  value of fuel gases ( C a l o r i f i c  
va lue  o f  gases f r o =  p r e s s u r e  g a s i f i c a t i o n  o f  c o a l l  e t c .  
b V s tea~ and C i ~p rcved  by e n r i c h i n g  w i t h  Ch~ o b t a i n e d  
by r e a c t i o n  a t  350-400  ° between CC z and h in the 
gases~,  4925 

K i n e t i c s  o£ gas s y n t h e s i s  us ing  r e c y c l e  s~stems 
( C o n v e r s i o n  o f  coa l  t c  gaseous f u e l s ;  h y d r o ~ e n a t i o n  o f  
CC and C d i o x i d e  over  Raney Ni c a t a l y s t  and a n i t r l d e d ~  
dus ted  Fe c a t a i y s t J t  5034 

Methane by c a t a l y t i c  h y d r o g e n a t i o n  o f  carbon o x i d e s  (Hr~ 
and other S compounds removed)) 426~ 

Methane formation in carbon monoxide- and dioxide- 
c o n t a i n i n g  gas m i x t u r e s  w i t h  v a r i o u s  n i c k e l  c a t a l y s t s )  
3~28 

Hethane ~ a n u f a c t u r e  / r c ¢  carbon d i o x i d e  and hydrogen (Gas 
of >15~ CO z c o n v e r t e d  t c  CH. in  2 s tages  ove r  Ni 
c a t a l y s t  a t  l e 0 - 2 5 0  o a t  a t m o s p h e r i c  or  e l e v a t e d  
p r e s s u r e ;  c a t a l y s t  o f  6CZ Ni )  3C~ k i e s e l g u h r ~  IOX FgC; 
CCz--H c o n v e r s i o n  84 .5~  i~ 1st  s tage  and 90~ In 2nd or 
98-9~ t o t a l  y i e l d e r  4270 

Producer  gas from c a r b c n a c e c u s  u a t e r i a l  (Use o f  f l u i d l z e d  
ca rbonaceous  m a t e r i a l s ) )  3681 

R e d u c t i o n  of carbon d i o x i d e  to  h i g h e r  h y d r o c a r b o n s  a t  
a t ¢ o s p h e r i c  p r e s s u r e s  by c a t a l y s t s  o f  the i r o n  group 
(Use c f  s i n g l e j  d o u b l e )  and t r i p l e  c o m b | n a t l c n s  o f  Co) 
Fe, Cu~ h i )  A I )  and Th as c a t a l y s t s } ,  577~ 

R e d u c t l c n  c f  carbcn monoxide and ca rbcn  d i c x i d e  w i t h  
ox ide  c a t a l y s t a t  ~80C 

S y n t h e s i s  o f  methane from hydrogen and carbon monoxide cr  
carbon d i o x i d e  (Use c f  c a t a l y s t s  such as Ni~ Co) P t )  
and Fe a t  up to  4000;  new Ni c a t a l y s t  most e f f e c t i v e -  
c o n t a i n e d  Ni 10C) A I2C]  3~Ot Mn 20) q u a r t z  sand 100 
p a r t s ) t  4723 

Tempera tu re  c c n t r c l  in the c a t a l y t i c  h y d r o g e n a t i o n  c f  
carbon cx ldes~  5986 

Underground g a s i f i c a t i o n  o f  coa l  ( I n c l u d e s  r e d u c t i o n  c f  
C0~ by c o a l ~ )  3698 

CARBON DICXIDE/~EPO~AL 
Absorption of hydrogen sul f ide by a ~cnoethanolamine 

s o l u t i o n  in  a f o a l  s y s t e m ,  1449 
Absorption o f  carbon d i o x i d e  and hydrogen s u l f i d e  from 

cocp ressed  gases in packed c o l u e n s )  w i t h  r e f r i g e r a t e d  
methano l  (Pass  t r a n s f e r  e q u a t i o n  f o r  CO 2 to  methano l  a t  
-21 to  -600~)  1248 

Adip p rocess  (Fo r  the s u b s t a n t i a l  removal  ( t o  a few ppM) 
o f  hydrogen s u l f i d e  and the  p a r t i a l  removal  o f  
i n c i d e n t a l  COS) C d i o x i d e )  and m e r c a p t a n s } )  1959 

A l k a z i d  p rocess  ( F o r  s e l e c t i v e  a b s o r p t i o n  o f  h s u l f i d e  
and f o r  the  s i m u l t a n e o u s  removal  o f  H s u l f i d e  and C 
d i o x i d e  a t  a t a o s p h e r i c  or  h i g h e r  p r e s s u r e s } )  1958 

A n a l y s i s  c f  • d~namic sodel  for t he  t e e - s t a g e  
monoe thano lamine  p u r i f i c a t i o n  o f  coke oven gas by 
t h e o r y - o f - g r a p h s  methods ( A n a l y s i s  c f  dynamic model o f  
2 - s t a g e  e x t r a c t i o n  c f  CC e and HzS},  1892 

B e n f i e l d  p rocess  (Removal c f  C d i o x i d e ~  H s u l f i d e )  and 
COS f rom sour natural gas and raw gases produced during 
m a n u f a c t u r e  o f  s u b s t i t u t e  n a t u r a l  gas by p a r t i a l  
o x i d a t i o n  o f  coal  or  o i l  o r  by naphtha  r e f o r m i n g ) ~  19~7 

~ e n f i e l d  p rocesses  for s u b s t i t u t e  natural gee and fuel 
gas p u r i f i c a t i o n  ( A c t i v a t e d  po tass ium c a r b o n a t e  i s  
a b s o r b e n t ) ~  1859 

Ca taca rb  CO z removal  p r o c e s s  (Gas p u r i f i c a t i o n  by r e a o v e ]  
c f  ac i d  gases } )  1956 

Changes c f  combus t i on  p r o p e r t i e s  o f  gas produced by means 
o f  p r e s s u r e  g a s i f i c a t i o n  c f  coa l  a f t e r  c a r b o n  d i o x i d e  
removal  and c a r b u r e t i o n )  5C03 

D e d i c a t i o n  o f  the D o r s t e n  p r e s s u r e  g a s i f i c a t i o n  p l a n t  for  
b i t u m i n o u s  coa l  ( L u r g i ,  gas p r o d u c e r  m o d i f i e d  so c o a l s  
o f  Ruhr r e g i o n  c o u l d  be g a s i f i e d  w i t h  C and steam a t  
20-30  a t m ) )  4301 

D e s u l f u r i z a t l o n  o f  gas in  the McKemle f i e l d ~  A r k l n l a S  
( A b s o r p t i o n  in  20 t c  2 5 t  s o l u t i o n  o f  e t h e n o l a m i n e ) ,  648 

Elimination o f  hydrogen sulfide and ( o r )  carbon dioxide 
or o t h e r  ac i d  gases from gas m i x t u r e s  ( ~ s s h i n g  w i t h  
s o l u t i o n  o f  KzO , ~ s s E a )  and t h i o a r s e n a t e ;  p l a n t  
d e s i g n ) ~  4493 

E l i m i n a t i o n  o f  carbon d i o x i d e  end h y d r o g e n  s u l f i d e  f r o m  
gas m i x t u r e s  w i t h  i n j e c t o r  a b s o r p t i o n  mppare tus  
( M a t h e m a t i c a l  d i s c u s s i o n  o f  p h y s i c s  o f  CO~ and He~ 
a b s o r p t i o n  t o g e t h e r  w i t h  s c a l e  end  d i a g r a m m a t i c  
drawings o f  l a b o r a t o r y  a p p a r a t u s ) ,  1256 

E n r i c h i n g  p roduce r  gas (Removal Of CCz) Has ) and $~s by 
p h y s i c a l  end p h y s l c o c h e m i c a l  means)~ 532 

E t h a n o l a m l n e  p u r i f i c a t i o n  o f  gases (Removal o f  HzS end 
COz) ,  1188 

E v a l u a t i o n  o f  c o a l - g a s i f i c a t i o n  t e c h n o l o g y .  Pa r t  I I .  i c e -  
and i n t e r m e d i a t e - B l U  f u e l  gases (Rev iew w i t h  48 
r e f e r e n c e s ;  recommendat ions  f o r  f u t u r e  work ;  b r i e f  
d e s c r i p t i o n s  o f  var ious  processes) ,  ~671 (NP-2OOaO-F2) 

F l u o r  econamine p rocess  (Remove|  Of a c i d i c  i m p u r i t i e s  
from g a s  st reams u s i n g  aqueous s o l u t i o n  o f  
Dlgl~colamin}, 1955 

F i u o r  s o l v e n t  p rocess  (Removal  o f  h i g h  c o n c e n t r a t i o n s  o f  
H s u l f i d e  and C d i o x i d e  f rom n a t u r e ]  o r  s y n t h e t i c  gas 
s t r e a m s } ,  1954 

Fuel  gas) 130~ 



6ss  d e s u l f u r [ z a t | o n  (S compounds (CE5,  C d i s u l f i d e ~  
entraind ~nd ~a~orizad S, and H sulfide] cxidized tc  C 
d l c ~ I d e  a~d E d i c x l d e ~ ,  ~1~8 

~a~-purificetlcn ~rocess ( F i r e  sta~e Frocss~ f o r  removal 
of  CSz, He~, end organic sulfur ccmpaurds]~ 742 

6e~ p u r i f i c a t i o n  by the I .  ~. ~ l k a o i d  p r o c e s s  and s u l f u r  
r e c c v e r ~  h~ the  I .  6 .  Clau~ p r ¢ c e s s  (R£mova i  o f  HaS and 
CC~ ~ a l k a l i n e  m~ta l  s a l t s  c f  ~eak  o r g a n i c  a c i d s  such  
e~ as inc  a c i d ~ ] ,  5QO 

t> .  i ~ u r l f l c e t i ~ n  ( R e . c o a l  c f  H~2 e~d CO~ f r s ~  h ~ d r o c a r b o n  
~ ;  use c f  mcncethancla~ins~ w a t e r ,  and but~l 
c a r b l t a l ] ,  81g 

~a~ purlf icat icn by seams cf the Fsotissl  process (Use af 
p o l a r  or c r g s n l o  i i q u i d ~  (such as  Me,HI cooled tO --75 ° 
f ~ r  r e m o v a l  af  CG~ and H~ f r o ~  ~as], 1144 

~ a s l f i c a t i c n  f u r n a c e  ( G a s i f i e r  f c r  s o l i d  fuels;  
p r o d u c t i o n  of h i g h - c a l o r i f i c - v a l u e  g a s  f r e e  c f  He5 and 
COal, 4871 

Giaamarce--~etrccske prccss~s~ (Gases~ such as natural 
and s~nthesis gas, freed f rom CD 2 by treatment wlth 
a|ka|i carbonate solution containing Asat~; HaS re~oved 
by t r e a t . a n t  w i t h  a l k a l i  ~rsenites and arsenates; 5 is 
r e ~ c v e d  b~ f i l t r a t i c r ;  e c c n c m i c  a n a l ~ s i s ] ,  1135 

HIoh-~TU ~as from coal, E21~ 
t lct pc tash -a¢ ins  t r e a t i n g  c f  sour gas s t  Fashing p l a n t  

( D e s c r i p t i o n  cf operation c f  purification system f o r  
n a t u r a l  gas), 1197 

Hot potash process pur i f i es  gas a~ Lone S t a r l s  Fashing 
plant (~e=oual of HaS and CO;; final purification usin~ 
aqueous monoethanolamine s o l u t i o n S ,  Ii~3 

}icw tc r i d  natural ga~ of  u n d e s i r a b l e  sulfur compounds 
( T r e a t m e n t  w i t h  NaOH, Fe o x i d e .  NaaCOa, 2 -s tage 
phano la ta ,  phosphate gas~ and aqueous a~ ine ] s  799 

Hydrogen s u l f i d e  removal from gases (Sc rubb ing  of gas 
w i t h  l i q u i d  c c n t a i s i n g  basic ~ a t s r i a l  p l u s  a p h e n o l i c -  
t y p e  m a t a r i a l ;  a c t i v a t e d  C used as absorbent}, 678 

t igdrcgen s u l f i d e  removal frem c o a l - d i s t i l l a t i u n  g a s e s  
(Use c f  a m s c n i a c a l  liqucr; equipment d m s c r i p t i o n ) ~  1214 

i l vd rogen  s u l f i d e  f rom c c k e - c v e n  g a s  ~HaS,  HCN, and CO 2 
recovered from coke-oven gas b~ a b s o r p t i o n  in NaaCC~ 
s o l u t i c n ~  equ ipmen t ] ,  1290 

} I v d r o g e n a t l c n  c f  sol id f u e l s  at  /ieven a c c c r d i n g  %o the 
processes of the S o c i s t e  N a t i o n a l e  de Recherches (A t  
300 kg p r e s s u r e  and 4500C in  l i q u i d  phase, t h e n  500 to  
550~C us ing c a t a l y s t s  in vapor  phase)~ 579E 

[ . G . £ .  and the development o f  gas p u r i f i c a t i o n  processes 
(32 r e f e r e n c e ~ ;  ammonia r e c o v e r y ;  hydrogen s u l f i d e  
remova l ;  benzene and naphtha lene r e c c v e r ~ ;  crganic S 
compound remoual; CC and COz r e a c v a l ;  gas d r y i n g ) s  4875 

i n c r m a s i n g  the e f f i c i m n c i e s  c f  p l a n t s  g a s i f y i n g  sol id 
f u e l s  ( ~ e t h c d  f o r  o b t a i n i n g  47~ c y s t - a l l  e f f i c i e n c ~ ) s  
429E 

Milk-of-lime wash Of producer  gas (Ca~ requirements in 
¢ i l k - c f - l i m e  f o r  S and CCz removai)s 619 

Moderv methods f o r  the p u r i f i c a t i o n  o f  [~dustrial gases 
i rma  h ~ d r c g e ~  s u l f i d e  and carbon d i e x i d e  ( R e v i e w  w i t h  
14 r e f e r e n c e s ] ,  1244 

~ c l a c u l a r  sieve process ( ~ e h ~ d r a t i c ~  and r e m o v a l  o f  C 
d i o x i d e  snd ~ ccmpcunds f r c ~  n a t u r a l  gas ] ,  1953 

~ u l t i s t a g a  l aw - tempe ra tu re  washirg c f  s u l f u r o u s  gases 
r i c h  in  carbon d i o x i d e  ( S c l v e n t s  used whcse d i s s o l v i n g  
power f o r  o r g a n i c  S c o m p o u n d s ,  Ha~,  and CO a i s  g r e a t l ~  
d i f f e r e n t  and decreases in  this c r d e r ] ~  8E2 

haw flue gas d a s u l p h u r i z i n g  prccems b~ spray drying 
method us ing  NsOH aarosols as absorbing chemicmls 1946 

New potassium carbonatm p r o c e s s  (Removal Of CE= and HaS 
from natural gas by sc rubb ing  ~ I t h  aqueous KeCOs 
e o l u t i o n ] s  1190 

Per formance of  a G l r b a t c l  p u r i f i c a t i o n  p l a n t  a t  
L o u i s i a n a ,  M i s s o u r i  ( E t h a n c l a o i n e  p u r i f i c a t i o n  u n l t ) s  
~52 

Performance of  a g a s - s y n t h e s i s  demcnstratlcn p l a n t  fur 
produc ing  l i q u i d  f u e l s  f r c ~  coal  ( F r o d u c t i o n  o f  
g a s c l i r m  and d i e s e l  o i l ;  dust  in  raw gas removed b~ 
cgclona smpsretlon, wash scrubbing, and e l e c t r o s t a t i c  
p r e c i p i t a t l a n ;  COz, HaS, and o rgan i c  S compounds w e r e  
rmmsvmd w i t h  d i e t hanc l am ines  Fe ox ides and a c t i v a t e d  
C), ETE1 

P i l o t - p l a n t  s t ud i es  c f  the h o t - c a r b o n a t e  process f o r  
removing carbon d i o x i d e  snd h ~ d r c g e n  sulfide (Removal 
of  CGa mnd H~S from g a s  mixtures nacessar~ i n  
synthesizing l i q u i d  fuels from coal], 1280 

P l a n t  p u r i f i c a t i o n  o f  s~nthesis g a s  ( S c r u b b i n g  w i t h  
dimthanclmmlna f o r  gross removal  o f  COx and Hem; u s e  o f  
FI o x i d e  s p o n g e  for f i n a l  rmmoval  of HaS; passage 
th rough b e d s  of  a c t i v e  C f c r  r e m o v a l  a f  o r g a n i c  S 
compounds]s EEl 

P r i n c i p l s s  In the  p r o c e s s  c f  a b s c r p t i m n  c f  h y d r o g e n  
s u l f i d e  mnd c a r b o n  d i o x i d e  by t r l e t h a n c l a m i n m  s o l u t i o n s  
( G r a p h i c a l  method f o r  e v a l u a t o n  o f  c o e f f i c i e n t  o f  
a b s c r p t i c n ] s  1259 

Production cf carbon mcncxide and hydrogen from s o l i d  
c a r b o n s c e c u s  f U m l l ,  5 1 7 8  

Purlflcatlcn of gas (Rssovml c f  HaS and C~a from 
a ~ n t h a s i s ~  c rack ing~  sr natural gas b M contact with 
aquacus KeHPE~ under pressurm]s  1024 

P u r i f i c a t i o n  of  hyd rogmn-con ta i n i ng  s~nthesls gases 
(Removal  o f  COe and S-ccn tm |n tng  i m p u r i t i e s ] ,  852 

P u r i f i c a t i o n  a f  f u e l  gases (Washing wi th  o r g a n i c  p o l a r  
aolvmnt  such as mathanc l  o r  acetone a t  -30o ]s  1293 

P u r i f / ¢ a t i o n  a f  i n d u s t r i a l  gases from hvdrcgen s u l f i d e  
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and carbon dioxide (Comparison cf economics of 
mcnaethanolamina process and organic--soda process plus 
HaO to remove C02) s 1187 

Purification cf s~nthesis gas. Re,oval cf dusts carbon 
dioxide, and sulfur co=pounds (Production b~ reaction 
of coal with 0 and steam), 953 

Purification and dehydration of doses (Removal of HaS9 
C~2, and HaC from hNdrccarbon gaSES using solutions cf 
menoethanolamine and diethylene gl~col)s 767 

Purification of gases containing HsS and CO s (going an 
absorbent solution o f  an alkali metal carbonate and 
bicarbonate], 605 

P u r i f i c a t i o n  c f  h i g h - p e r c e n % a g e  c a r b o n  mono~ide  g a s  f r o ~  
carbon oxysulfide, carbon dioxide, and water (Uae cf 
H20s milk of  lime, aqueous NH~, NaOH in HaO and 
aleohals~ aqueous NaaCO3), 751 

Purification of lignite coke gas b~ the Girho%al process 
wlthou% pressure (Absorption of CCa and HsS by 
NHaCHsCHsGH, NH(CHaCHeCH)es N(CHsCHaOH]3 , and an 
alkaline solution of sulfcsolvan E (C~HaC2NK) was 
studied in especially designed apparatus]s 1257 

Purification cf sNnthesis and fuel gases (Noshing of 
gases with polar agent s e.g., MaCHo at <0 s and at least 
20 aim], 850 

Purification of coke-oven gas by re=oval af CCz and HmS 
with ethNIamine (Gas treated with Na arssnata solution 
and bog i r o n  ore to remove rest of H2S; c~c la  gas than 
compresses and scrubs in series of towers with RaC , 
CaHsNHa9 c a u s t i c ,  and HaO again], 100E 

Purification of fuel gases (~esulfurization by indirect 
cooling followed by beating), 2014 

Purlfication of coke-oven gas fro~ hNdrogen sulfide bN a 
solution of monoethanalamine under pilot-plant 
conditions (Absorption of HaS and CCa by technical 
monoethanolamine)s 1199 

Purificatimn of gases (Equipment; step~Ise method], 993 
Purification mf gas b~ the glNcol-amine process (Gas 

bubbled through a q u e o u s  sclution containing eth~lamina 
and e%h~lene g l ~ c c l ] s  7E9 

Purificatlan cf gases containing carbcn dicxide and 
sulfur compcunds (Gases washed with alkazldes p r i o r  %0 
washlng with alkali ~etal carbonate], 1111 

Purification of gases (Remcval of CCa and HaS b~ passing 
through a dilute aqueous solution of NazCQ3 o r  KeCOe]s 
634 

Purification cf gases (Equipment and procedure f o r  
r e . o v a l  o f  HzS~ COzs o r g a n i c  S c o ~ p c u n d s s  h y d r m c a r b c n s ,  
or steam from gasea), I~3~ 

Purification of water gas with smiu%ions o f  ethanolam£nes 
(Pilot plant studies on ramoval of COs and HaS by 
absorption i n  sclutimns o f  triethanolamina], 1240 

Purificatimn of industrial gases (Remcval of HaS and C02 
from coal distillatimn gas by scrubblng with aqueous 
NH3 s o l u t i c n ) s  98E 

P u r i f y i n g "  natural gases (Natural gases coo led  i n  presence 
neutral polar organic selvents~ such as CHsCH or  
acetonet and washed wlth them and (cr] ncnpalar 
smlvents]s 1165 

PurifNing fuel gases cf h ~ d r c g e n  sulfide and carbon 
dioxide (Use cf aquecus solution cf ethylendiamine], 
1235 

Purifying c o k e - o v e n s  e%c*s gases (Removal cf S compounds 
and COs by washing with h i g h  boiling h y d r o c a r b m n s  o r  
p h e n o l s ] ,  253 

R e c o v e r i n g  weak gaseous a c i d s  f r o m  gases (Removal f r o m  
gases o f  HaS, COzs SEas e%o.s b~ washing wlth liquids 
such as acetic acid ester of 
tetramethyldiaminoiscpropanols 
tetramethyldiaminolsmprepanol ethgl ether, and 
tetrah~drox~eth~Idiauincisepropancl]~ 486 

Reetisml procems (Purification o f  crude gas produced bN 
ccal gaslflcation)~ 19E5 

Regenerator process f o r  the separation af cake-oven gas 
(Coke-oven gas after r e m o v a l  Of %at and ammonia, is 
coaled %0 eliminate impurities such as b e n z e n e ,  S 
compounds~ carbon dlcxides waters nd methanols 1351 

Removal of hNdrogen sulfide and carbon dicxlde from 
hydrocarbon gases (Using ~, ~'-hydroxy a=inc  ethyl 
ether mr a mixture o f  monce%hanolamine ahd die±h~lene 
g l ~ c o l ] s  933 

Removal of acidle c o n s t i t u e n % s  f~om gases (Removal mf 
HeS~ SOs,  mr tom f r o m  g a s  bN b r i n g l n g  t% i n t o  c o n % a c t  
w i t h  s o l u t i o n  o f  a m i n e s  HsO~ and a m c n e h ~ d r i c  a l c o h o l ] ,  
713 

Removal  o f  c a r b o n  d i o x i d e  and h~drmgen s u l f i d e  f r o m  g a s e s  
( L i q u i d .  p r o p y l e n e  carbonates  ace tcne ,  o r  m e t h a n o l  used 
as absorbent %o r e m o v e  C d i o x i d e  o r  H s u l f i d e  from gas 
mixtures], IdES 

Removal mf amldic components from gases (Removal mf COos 
SOs, mnd HC~ from gases at <120 ° and >10 aim with ~g- 
60~ aqueous Na2CO~]~ 1207 

Hemoval of carbon dioxide and hydrogen sulfide from gases 
(Gases are washed with mm~oniacal solutions containing 
salts that react with CUa and (or] glue sparingly 
soluble cr~stallIne preclpita%es, e.g., NaC1 and PeSO~; 
equations NHs + Ha S = NH~RSs FeSO% ÷ NH~H$ = FeS ÷ 
(NH%]HSOa; NH~HSOe + NHs = (NHt)sSOt], 940 

Removal of He S mnd COs from gases b~ washlng with bases 
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........................................................... 
u l t h  f c r s u l a  o f  At (Ae )NXN(As )A~ ,  425 

R e e o v e i  c f  a c i d i c  material from • gaseous m i x t u r e  
(Removal c f  HaS , S O z t  CC z end o t h e r  a c i d i c  I m p u r i t i e s  
f rom gaseous h y d r o c a r b o n s  by use cf aqueous solutions 
o f  o r g a n i c  bases In  c c u r t e r c u r r e n t  a b s o r p t i o n  t o w e r ) ,  
744 

Removal  o f  a c i d - f o r m l n g  gases f rom s y n t h e s i s  gas ( R e m c v a l  
of HzS and CC~ by absorption in NH~OH), 1170 

Removal o f  ac id  components f rom gases (Removal o f  CG2, 
RzS, and RCN by washing wlth hot, alkaline absorption 
liquids t h a t  are r e g e n e r a t e d  and r e c y c l e d ) ,  1287 

Removal of hydrogen sulfide and carbon dioxide from gases 
(Gases ,  such as those  f r o ~  c a r b o n i z a t i o n  c f  c o a l ,  f r e e d  
f rom HzS and CO z s c r u b b i n g  w i t h  a l k a l i n e  l iquid 
c o n t a i n i n g  0 carrier), 11?4 

R emo v a l  o f  c a r b o n  d i o x i d e  and h y d r o g e n  s u l f i d e  w i t h  
potassius c a r b o n a t e ,  1270 

Remo v a l  of c a r b o n  d i o x i d e  and h y d r o g e n  s u l f i d e  from gas 
• i x t u r e s  (Gas m i x t u r e  b rough t  i n t o  c o n t a c t  w i t h  aqueous 
KzCO a sclutlcn at more than 5 0 ,  p r e f e r a b l y  3 5 0 ,  ps lg  
and above 200OF,  preferabl~ 235OF),  1334 

Removing camber d i c x l d e  and hydrogen s u l f i d e  from g a s e s  
(By  washing w i t h  w a t e r  under 10-20 a tmcspheres  
p r e s s u r e ,  then r e d u c l n g  p ressu re  tc  1 . 5  atm a l l o w i n o  
hzS end CE z to e v o l v e ) ,  391 

Removing carbon d i o x i d e ,  hydrogen s u l f i d e ,  e t c . ,  f r c ~  
gaseous m i x t u r e s  such as coa l  gas,Lnetural gas (Us ing  
solut ion of a compound of sn s l k a l i - f c r ~ i n g  metal and 
phenol  in  p r o p e r t i e s  t c  form sn i m m i s c i b l e  p h a s e  in  t h e  
a b s o r b e n t  l i q u i d ) ,  389 

R e m o v i n g  c a r b o n  d i o x i d e  a n d / o r  h y d r o g e n  s u l f i d e  f rom gas 
m i x t u r e s  (Removal o f  CC 2 a n d / o r  H2~ b~ a b s o r p t i o n  by 
l iquid compound c o n t a i n i n g  Keto  grcup), 170E 

Removing a c i s t u r e  and ac id  gases frc~ natural gas, e t c .  
(By c o n t a c t  w i t h  an abso rben t  composed  o f  a l i q u i d  
p o l ~ h y d r i c  a l c o h o l ,  an a l i ~ h a t i c  amine,  and ~ a t e r ) ,  ~29 

~e~ov ing  s u l f u r  b~ the  c a t a l y t i c  o x i d a t i o n  o f  the gases 
( G a s e s  c o n t a i n i n g  HzS, CHsSH, and COS o x i d i z e d  w i t h  a i r  
or  C to  H~C, CO~, and SO 2 o v e r  c a t a l y s t ) ,  1211 

S c r u b b i n g  a e s c n i e ,  h y d r o g e n  s u l f i d e ,  and c a r b o n  d i o x i d e  
f rom c o a l - d i s t i l l a t i o n  gases (Us ing  H20 or  aqueous 
NH3), 600 

S e l e c t i v e  a b s o r p t i o n  o f  hydrogen s u l f i d e  (From coke -oven  
g as  u s i n g  c a r b o n a t e s  and s u l f i d e s  o f  a l k a l i  m e t a l s ) ,  
E35 

~ e l e x c l  p r o c e s s  ( G a s  p u r i f i c a t i o n  and r e ~ o v a l  o f  H 
s u l f i d e ,  C d i o x i d e ,  C~S, m e r c a p t a n s ,  e t c . ,  f rom gas 
s t reams by p h y s i c a l  a b s o r p t i o n ) ,  1964 

~ e p a r a t i n g  ac id  gases f rom gas m i x t u r e s  ( A d d i t i o n  o f  
a c t i v a t i n g  subs tances~  such as p r c t e i n s  and amino 
a c i d s ~  to  a b s o r b i n g  s o l u t i o n ) ,  1042 

S e p a r a t i n g  carbcn d i c x i d e  snO hydrogen s u l f i d e  from gas 
m i x t u r e s  (By c c c l i n g  as xush as 55uP) ,  1180 

S e p a r a t i n g  weak a c i d  gases f rom gas m i x t u r e s  ( ¼ a s h i n g  o f  
m i x t u r e s  c o n t a i n i n g  COs, RzSs e t c . ,  w i t h  s o l u t i o n s  o f  
salts c f  p r i e a r y ,  s e c c n d a r y ,  and tertiary amino acids 
costal'sing at least 2~ atcms), ~7~ 

S e p a r a t i o n  c f  a c i d  gases frcm gaseous m i x t u r e s ,  743 
S e p a r s t i c n  o f  carbon d i c x i d e  and hydrcgen s u l f i d e  from 

gas e i x t u r e s  ( A b s o r p t i o n  by scrubbing s t  about  100 psi  
w i t h  hot  30-40~ KzCO a s o l u t i o n ;  t e c h n i q u e s ) ,  1092 

S e p a r a t i o n  o f  carbon d i o x i d e ,  h y d r o g e n  s u l f i d e ~  and 
organic sulfur compounds f r q e  coke-oven gases, 10~£ 

Separation of hydrogen sulfide and carbon dicxide from 
gas m i x t u r e s  ( P l a n t  des igns  w i t h  e x p l a n a t i c n  c f  
d e t a i l s ) ,  1114 

S e p a r a t i o n  o f  c a r b o n  d i o x i d e  and h y d r o g e n  s u l f i d e  f rom 
gas m i x t u r e s  (By s c r u b b i n g  under  ~ r e s s u r e  w i t h  hot  
KzCC] s o l u t i o n ) ,  926 

S i m u l t a n e o u s  d e s u l f u r i z s t i c n  and d e h y d r a t i o n  o f  natural 
g as  a t  C o a l i n g a ,  C a l i f o r n i a  ( A b s o r b i n g  s o l u t i o n  
c o n t a i n i n g  NHzCHzCHzOH , d i e t h y l e n e  g l y c o l ,  and HzO), 
752 

SNPA-DEA p rccess  ( R e m o v a l  o f  H s u l f i d e  and  C d i o x i d e  f rcm 
raw gas s t reams at  o p e r a t i n g  p r e s s u r e s  o f  500 ps ig  or  
h i g h e r ) ,  1963 

S u l f i n o l  p rocess  (Removal  o f  a c i d i c  gas c o n s t i t u e n t s  such 
as H s u l f i d e ~  C d i o x i d e ,  and mercap tans  from n e u t r a l ,  
r e f i n e r y ,  and synthesis g a s e s ) ,  19E2 

S u l f u r  r e c o v e r y  from Tu rne r  Y a l l e y  ( n a t u r a l )  gas (Renova l  
o f  hzO and CO s by scrubbing with c o l d  m o n o - o r  
dlethanolemlne), 79E 

S u l f u r  r e m o v a l  a t  the 2 o l ' n e n s k  gas-benzene p l a n t  
( O p e r a t i c n  o f  a monce thanc l sm ine  p l a n t  f o r  the r e s c v a l  
o f  H~S and CCz), IOIE 

Supp lemen ta l  p i p e l i n e  gas f rom c o a l  by the  h~drane 
p rocess  ( D i r e c t  c o n v e r s i c r  c f  coal w i t h  h to g ive  CH; 
1100 p s i  c f  H f l o w i n g  upward t b r c u g h  f r e e - f a l l i n g  
p u l v e r i z e d  coa l  at  7 2 5 0 ) ,  5331 

S y n t h e s i s  gas ( S o l i d ,  l i q u i d ,  or  gaseous f u e l  burned w i t h  
i n s u f f i c i e n t  C; CO 2 and dust  removed and rema in i ng  
gases l i q u e f i e d  and f r a c t i o n a t e d  tc  g i v e  OH~, synthesis 
gas, end N),  4339 

S y n t h e t i c  c rude o i l  frc~ ccal (Carbonization of coal and 
h y d r c t n e a t i n g  o f  coa l  t a r  p r o d u c t s ) ,  6919 

Theory  end p r a c t i c e  o f  the d e s u l f u r i z a t i c n  o f  low-  
t e m p e r a t u r e  c a r b o n i z a t i o n  gas w i t h  the ~c tash  p rocess  
under  normal p r e s s u r e s  as c a r r i e d  cu t  a t  the VEB 

ccmb ina te  Espenha ln  ( K i n e t i c s  o f  CO a and He$ rmmova i ) ,  
7438 

Town gas (Gases c o n t a i n i n g  CE, H, ad S, e s p e c i a l l y  from 
g a s i f i c a t i o n  or  d e g e s l t l c a t i o n  o f  brown c o a l ,  t r e a t e d  
a t  20-4C a te  end 400-420  ° w i t h  c a t a l y s t s  o f  Mo end 
A I 2 0 ) ;  CO s and S removed f r o r  p r o d u c t ) ,  1265 

Vacuum c a r b o n a t e  pnccess f o r  r e c o v e r y  o f  hydrogen s u l f i d e  
and c y a n i d e s  (Removal  o f  H~S, CC2t HCNt p y r l d l n e ,  and 
n a p h t h a l e n e  f rom coke -oven  gas by s c r u b b i n g  w i t h  has tes  
s o l u t i o n ) ,  966 

Washing ou t  carbon d i o x i d e  and hydrogen s u l f i d e  f rom raw 
gases (Use c f  a c e t c n e ,  CHzCCOCsHst CH]CCOC~Hr; use o f  
meta l  h s l l d e s  to  r e a c t  w i t h  HAS). 930 

Water weshlng for ac id  Oas removal  (Design end ac©no¢ic 
report cn use of RzC to remove H2£ and CO, f rom natural 
gas; prccess particularly effectlve for high HzS]CO a 
r a t i o s ) .  1152 

CARBON DIOXIDE ACCEPTCR PRCCESS 
Bas ic  f e a t u r e s  o f  t h e  CCz a c c e p t o r  g a s i f i c a t i o n  p r o c e s s .  

Paper No. 17 ( P i l o t  p l a n t  s t a t u s  r e p o r t ) ,  5188 
Carbon dlcxide a c c e p t o r  process [in gasifying lignite 

c h a r ]  ( K i n e t i c  da ta  c b t e i n e d  for g a s i f y i n g  l i g n i t e  char  
by us ing  d o l o m i t e  as C d i o x i d e  e c c e p t o r ) ,  5007 

Carbon d i o x i d e - a c c e p t o r  [ c c a l ~  g a s i f i c a t i o n  p r o c e s s .  
S t u d i e s  o f  a c c e p t e r  properties ( P r o c e s s  diSCUSSed in  
l i g h t  o f  r e q u i r e d  p r o p e r t i e s  o f  CaO a c c e p t o r ;  
l i m e s t o n e s  and d c l c m i t e s  are  e q u a l l y  u s e f u l  In 
p r o c e s s ) ,  $045  

Clean ene rgy  from coa l  - • n a t i o n a l  p r i o r i t y  ( S t a t u s  o f  
coa l  g a s i f i c a t i o n ,  l i q u e f a c t i o n ,  end s o l v e n t  e x t r e c t l c n  
p r o g r a m s ) ,  5372 (EH-2281 )  

C lean ene rgy  from coa l  (Rev iew o f  f undamen ta l  c h e m i s t r y  
and c o n t a c t i n g  schemes f o r  g a s i f i c a t i o n  p r o c e s s e s ] ,  
5574  

Clean f u e l s  from c o a l .  Carbcn d i o x i d e  a c c e p t o r  p rocess  
(Rev iew w i t h  2 r e f e r e n c e s ) ,  536C 

C02 e c c e p t o r  g a s i f i c a t i o n  p rocess  ( B r i e f  d e s c r i p t i o n  cf 
p r o c e s s ;  h e a r t  o f  p rocess  i s  steam g a s i f i c a t i o n  o f  
ca rbonaceous  f u e l  in p resence  o f  l i n e - b e a r i n g  
e c c e p t o r ) ,  4914 

CC 2 a c c e p t e r  p rocess  p i l o t  p l a n t  - 1973 (Coa l  
g a s i f i c a t i o n ) ,  5364 

Coa l  g a s i f i c a t i o n  a p p r o a c h e s  p i l o t - p l a n t  s t a g e  ( S u r v e y  
and d e s c r i p t i o n  o f  4 Frccesses t h a t  p romise  to  be 
c o m p e t i t i v e  w i t h  n a t u r a l  gas by e a r l y  1 9 7 0 ' S :  
h y ~ r : : g e s i f i c a t i o n  p r o c e s s ;  carbon d i o x i d e  a c c e p t o r  
p r : : cess ;  K e l l o g g  s c l t e n  s a l t  p r c c e s s ;  and s u p e r p r e s s u r e  
e n t r a i n e d  g a s i f i c a t i o n  p r o c e s s ) ,  600S 

Coal g a s i f i c a t i o n :  s t a t e  o f  the  a r t  ( S t a t u s  o f  e r i o u s  
g a s i f i c a t i o n  p r c c e s s e s ) ~  5431 

Coal t e c h n o l o g y :  key to  clean e n e r g y .  Annual  r e p o r t t  
1973-74 ( P r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f rom c o a l ) ,  5S67 
( N P - 2 0 0 7 8 )  

C o a l - t o - g a s  p i l o t  p l a n t ,  1788 
Commercia l  concep t  d e s i g n s  (E p r o c e s s e s ) ,  6350 
Design o f  l i g n i t e  g a s i f i c a t i o n  p i l c t  p l a n t .  Paper Nc. 2 

( U s i n  CGs a c c e p t o r  p r o c e s s ) ,  5137 
Development  c f  the  CO~ e c c e p t o r  p r o c e s s  d i r e c t e d  t o w l r d s  

low-sulfur boiler f u e l .  Annual r e p o r t  1 Sap 1 9 7 0 o - 1  NOV 
1971,  $241 ( r E - - 2 1 0  840 )  

Evaluation o f  c o a l - g a s i f i c a t i o n  t e c h n o l o g y .  P a r t  i .  
P i p e l l n e - q u a | i t y  gas ( D i s c u s s i o n  c f  s h o r t a g e  o f  n a t u r a l  
gas and p o s s f b l e  s o l u t i o n s  to  p rcb lem;  d e s c r i p t i o n  o f  
v a r i o u s  p rocesses  f o r  coa l  g a s i f l c a t i o n ) s  52~7 (NP- 
20088)  

G a s i f i c a t i o n  coves f r c n  r e s e a r c h  t c  deve lopment  ( C u r r e n t  
g a s i f i c a t i o n  p r o j e c t s  and processes in USA ( 1 9 7 2 ) ) 9  
$320  

How c o a l - g a s i f i c a t i o n  common base c o s t s  compare,  5437 
K i n e t i c s  cf l i g n i t e  char  g a s i f i c a t i o n .  R e l a t i o n  t c  carbon 

d i o x i d e  e c c e p t o r  p r o c e s s ,  5103 
Low s u l f u r  b c | l e r  f u e l  us ing  the CCKSCL CC e a c c e p t o r  

p r o c e s s .  Feasibility s t u d y .  5068 ( F B - 1 7 E g l O ]  
Phase I I :  b e n c h - s c a | e  r e s e a r c h  on CSG p r o c e s s .  S t u d i e s  c f  

mechanics cn flue-solids sys tems ,  5084  (FE-184718~ 
Phase I f :  b e n c h - s c a l e  r e s e a r c h  on CSG p r o c e s s .  L a b o r a t o r y  

p h y s i c o - c h e m i c a l  s t u d i e s ,  5069 (PE-184719~ 
Phase I I :  b e n c h - s c a l e  r e s e a r c h  on C$G p r o c e s s .  O p e r a t i o n  

of the  b e n c h - s c a l e  c o n t i n u o u s  g a s i f i c a t i o n  u n i t ,  8C77 
( P B - 1 8 4 7 2 0 )  

P i p e l i n e  gas f rom l i g n i t e  g a s i f i c a t i o n .  49E2 ( P a - I E E a l T ]  
Reassessment o f  the  p r o s p e c t s  f o r  coa l  g a s i f i c a t i o n  ( F o r  

p r o d u c t i o n  o f  s y n t h e s i s  g a s ) ,  $228 
Research and development work in USA in refining and 

u t i l i z a t i o n  o f  coa l  (NONES, 6840 
S t a t u s  r e p o r t :  the  AGA/OCR coa l  g a s i f i c a t i o n  p rog rae  

( ~ t a t u s  of various g a s i f i c a t i o n  p r o c e s s e s ) ,  5432 
Summary presentation: an overview o f  coa l  conversicr 

technology, 5Z 
S y n t h e t i c  f u e l s  f rom hydrocarbon s o u r c e s :  t e c h n c l o g y t  

e c o n o m i c s ,  m a r k e t s .  ES62 (NP-1999Z)  
CARSON DICXIDE ACCEFTC~ FROCE$S/CHEPICAL REACTICN KIkETICS 

B e n c h - s c a l e  r e s e a r c h  cn CSG p r o c e s s t  Phase I 1 .  O p e r a t i o n  
o f  the  b e n c h - s c a l e  c o n t i n u o u s  g e s i f i c e t i c n  uni t~  
December 1,  1965 t o  J u l y  I ,  1968.  R and  ~ r e p o r t  No. 
16, I n t e r i m  r e p o r t  NO. 3~ book 3 ( R e a c t i o n  k i n e t i c s ;  
e q u i p m e n t ;  f e e d s t c c k  p r e p a r a t i o n ;  o p e r a t i n g  p r o c e d u r e s ;  
c a l c u l a t i o n s ) ,  5085 (NF-20093 )  

CARBON DICXIDE ACCEFTCR FROCE$S/ECONO~IOS 
G a s i f i c a t i o n :  r e d i s c o v e r e d  source o f  c l e a n  f u e l  (Coa l  can 

be g a s i f i e d  Into S-free s~nthetlc natural gas, but  i t  



501 CARBCN MCNCXIOE/PR~DUCTICN i s  ecc .omica l ly  u s e f u l  in  on ly  sere a p p l i c a t i o n s ) ,  5321 
P i p e l i n e  gss f rom l i g n i t e  g a s i f i c a t i o n .  Cu r ren t  

commercial e c c n c m i c s .  R and D r e p o r t  Nc. 16, interim 
p o r t  No. 4 ( F e a a i b i i l t y  study c f  a s i f i c a t i e n  o f  
gn i te  tc prcduce p i p e l i n e  ga~] ,  ~125 (NP-20089)  
DIOXIDE ACCEPTOR PROCE~E/ECUIP~ENT 

~ench-sce le  research on CSG precass~ Phase II. Operation 
of  the be~ch-scale c c n t i v u c u s  g a ~ i f i c a t l o n  u n i t ~  
December  i ,  1965 tc J u l ~  1, 1958. R end 0 r e p o r t  No. 
1£, i n t e r i m  repo r t  No. 3 ,  back 3 (Reac t i on  k i n e t i c s ;  
equ ipment ;  feeds tock  p r e F a r e t i c n ;  operating procedures; 
c a l c u l e t i o n s } ~  5085 (NP-200q3)  

Bench-ece le  research on CSG process ,  phase l I .  S tud i es  cn 
m e c h a n i c a  of  f | u o - e o l i d s  systess~ J u l y  1964 to June 
196B. R end D r e p o r t  No, 1E, i n t e r i m  r e p o r t  No. 3~ bcok 
1 ( d a ~ o n s t r a t o n  of basic o p e r a b i l i t y  and mechanics c f  
handling the ua l  flue-sclids syste~ proposed in the 
Carbon D iox i de  Accap to r  P r o c e s s ] ,  BO?9 (NF-20090)  

S y n t h e t i c  gas (Prccesaa= o r  c o n v e r t i n g  coa l  tc s~nthe%io 
gas], 5122 

CARBON ~IOXIgE ACCEPTOB PROCESS/PLO~SHEETS 
Reach-scale research cn CSG prccess ,  phase II. Studies cn 

mechanics c f  f l u o - a c l i d s  systams, Ju l y  1964 to June 
1968. R and ~ r e p o r t  No. 16~ I n t e r i m  r e p c r t  No. 3~ book 
l ( demcns t ra ton  o f  b a s i c  c p e r a b i i l t  N and mechanics o f  
h a n d l i n g  the  ual f l u e - s c l i d s  sys~e~ p r o p o s e d  in  t h e  
C a r t o n  Diox i de  Accep te r  P rocess } ,  5079 (NP-20090)  

C~BON DIOXIO~ ACCEPTOR PROCE~E/PILOT PLANTS 
R~pid City - s t e p  t h ree  f o r  coal ga~ (Filet plant f o r  

t e s t i n g  Carbon D i o x i d e  Accpetor  P rocess ) ,  5319 
CARBON ~IOXIDE ACCEPTOR PROCE~5/REVIEWS 

Coal g a s i f i c a t i o n  ( R e v i e w  of  c c a l  g a s i f i c a t i o n  
f u n d a m e n t a l s  i n c l u d i n g  coal  c h a r a c t e r i s t i c s ,  c o a l  
p r o c e s s i n ~  chemica l  reactions, and therrodynamlcs; low 
and h igh Etu gas p r o d u c t i o n ] ,  E451 (NP-20OgT] 

Coal gasificaticn: • r e v i e w .  P a p e r  No. 71 -15  (Underground 
and above-ground g a s i f i c a t i o n ;  e n v i r o n m e n t a l  e f f e c t s  c f  
coal gesificatlcn by 1990's discussed in appendix), 
5242 (PB-2~SB~7) 

SNG - where u i l l  i t  cube frcm~ and how much w i l l  it cos t  
( C h e c i c a l  r a a c t l o n s  f o r  ~ r cdue t i on  o f  s u t s t i t a t e  
n a t u r a l  gas; f l c w s h e e t  f o r  naphtha g a s i f i c a t i o n ;  
diegra~  cr fluidized bed gasification; fuels refiner9 
f o r  SNG; d i a g r a m  f o r  L u r g i  p r e s s u r e  gas i f i ca t i on ;  
flowsheets cr coal f o r  g a s f i e a t i o n ,  power; descriptions 
of v a r i o u s  processes; SNC i a  p r i n c i p a l l y  methane)~ 5306 

CARBON MONOXIDE/C~EMICAL REACTIONS 
Benzine synthesi~ f r o e  carbcn monoxide and hydrogen at 

o r d i n a r y  p ressu re .  XXXIV° A n a l y t i c a l  s t u d i e s  o f  a l l c ~  
¢etelvsts (NI--Co--Si alloy], 5B02 

Benzine eynthesis  from ¢arbon monoxide and h~drogen at  
o r d i n a r y  F r e s s u r e ,  XXI .  R e l a t i o n s  o f  t h e  gas 
compos i t i on  to the w o r k i n g  tempera ture  end to  the 
degree of  s a t u r a t i o n  o f  the benztne~ respectivei~ (Ni-- 
Mn--AI~O~ as c a t a l y s t ] ,  571~ 

Benzine syn thes i s  frcm carbon moncxlde and hydrogen at 
o r d i n a r ~  p r e s s u r e .  XXXII I ,  R e l a t i c n  of f r e e  space in 
the r e a c t i o n  tube and the r e a c t i c n  r a t e  of  the i n i t i a l  
g a s ,  and e l s c  the i n f l u e n c e  c f  m a t e r i a l s  m ixed  w i t h  t h e  
c a t a l y a t ~  580~ 

B e n z i n e  s~n thes is  f r e e  czrbcn monoxide and hydrogen under 
o r d i n a r y  p r e s s u r e .  XX. The c o m p o s i t i o n  o f  t h e  i n i t i a l  
g a s  m i x t u r e  ( 2 )  ( E f f e c t s  o f  n i t r c g e n  on N i e l d s ;  Mn--  
N t - - T h O a - - K i a s e l g u h r  c a t a l y s t ] ,  5719 

C a t a l y s t s  f o r  wate r -gas  c o n v e r s i o n .  III. Changes o f  
c a t a l y t i c  a c t i v i t y  by adding alumina, magnesia~ o r  
s i l i c a  (Effects of AI~Cs~ FgO, or SiCz added to Fe 
c e t e l y a t s  for  r e a c t l t n  CC + HoE y i e l d s  CC e + 2H),  4089 

Chemiat ry  and phys ics  o f  ccmbust ion~ g a s i f i c a t i o n ,  and 
~ e t a l l u r g i c a l  proceaeaa (Reec t iona  i n c l u d e  MnO~ FeC~ 
FaeO a, or FeaO~ w i t h  CO], 2529 

D i s s i m i l a r  b e h a v i o r  o f  carbon monoxide p lus  water  and  c f  
hydrogen in  h~d rogene t i cn  (CO- -wate r  m i x t u r e  compared 
uith H as a g e n t  f o r  conversion o f  lignite~ bltuminous~ 
end  subb i tum incus  c o a l  t c  t e n z e n e - s o l u b l e  o i l ) ,  6958 

F u e l s  stab le  tc s e l f - i g n i t i o n  p r e p a r e d  by b e a t i n g  a 
K i s t u r e  c f  C~ and h y d r c g e ~  st  2CD aim pressure  us ing  
c a t a l y e t  ob ta ined  by i r t r c d u c i n ~  ZnO i n t o  KaCrO 7 and 
reduc ing  b~ h, 5752 

}{~drcgenatlcn c f  coo l  w i t h  carbon soncxlde and water, 
~02E 

H y d r o p e l y m e r i z a t i o n  o f  carbon m o n o x i d e ,  6003 
I n f l u e n c e  o f  c a r b o n i a a t i o n  gases en b t t u ~ i n c u s  c o a l  under 

pressure~ 49EE 
I n v a e t i g e t l c n  c f  the reacti=n between carbcn monoxide and 

hydrcgmn c r a  n i c k e l  c a t a l y s t  e t  p ressures  above cne 
a t¢csphere  ( £ 1 s s e r t a t i c n ~  277E 

~ e a c t i c n  a f  carbon w i t h  steam a t  e | e v e t e d  tempara tu res  

~eac t i cn  c f  carbon monoxide with cobalt catalysts used in 
the mynthea/a of  g a e c l i n e  f ro~  water  gas (Cetal~s% 
c o s p r l s e s  Co, ~hOa, i nd  k i e s e i g u h r ;  t h e  r e a c t i o n  i s  
temperature dependent ]~ 600~ 

S imul taneous e f f e c t  cf c a r b c n  m a n e x i d e  and c a r b o n  d i o x i d e  
du r i ng  h~drcgenat ion~ wt th  p a r t i c u l a r  r e g a r d  to benz ine  
a ~ n t h e s i s  (Ni~ Co, and Fe c e t a l y s t ) ~  2252 

5ynthea is  cf b e n z i n e  f rom carbon mcnoxlde b~ means o f  
cetelytlc reduction at atsospheric pressure. ~I. affect 
c f  tempera tu re  upon aNnthes is  (Co cataINst c o n t a i n i n g  
Cu), 572~ 

lemperature  c o n t r o l  o f  chemical  r e a c t i o n s  u i t h  f l u i d i z e d  

s o l i d s  ( E x c % h e r m i c  r e a c t i o n  o f  R end CC],  6161 
CARDON MONOX~DE/DRSOLFURIZATZCN 

G a s i f y i n g  c a r b o n a c e o u s  m a t e r i a l s  to  a c a r b o n  m o n o x i d e  
f u e l  g a s  p r o d u c t  (CO i s  d e e u l f u r i z e d ] ,  5253 

Re.ova l  cf hydrogen eulflde in carbon mcncxide conversion 
t o  h~drooarbcns (H2S oxidlzed b9 air %c S and %hen t c  
u l f a % e  or thicsulfa%e; HCN forms thloc~a~a%e), 1374 

S u l f u r  r e m o v a l  f rom c a r b o n  m c n c x i d e - - h N d r o g e n  mixtures 
(Re=ova l  o f  S - c o n t a i n i n g  c r g a n i c  ccmpcunds In 2 - s t a g e  
process by conve rs i on  %o HaS by o x i d i z e d  and s u l f u r i z e d  
Ni ca%al~s% on k i e s e l g u h r  cad subsequent  o x i d a t i o n  o f  
HAS), 879 

Synthetic natural gas and hgdrogen from %he gasification 
of carbonaceous materials (Synthetic natural gas made 
bN produc ing  COo from CO u i t h  Co o x i d e  c a % a l y s ± ,  
r e a c t i n g  Cga w i t h  C which Is caused to r e a c t  w i t h  steam 
to  produce R ~nd CH~- r i ch  gas; gas w i t h  c a l o r i f i c  va lue  
of 975 Dt~/cu. ft cb%alned), $497 

CARBON MONOXIDE/HYDROGEN 
Large sca le  high B%u gas from coa l  cn lie way (Results cf 

pilot p l a n t  studies cf Nygas process), 5225 
CARSON HONEXIDE/HETRANATION 

Ca±alN%Ic me%hanizaticn c f  carbon monoxide end~or carbon 
dioxide in gases containing hNdrcgen (Conversion of CC 
(and/or COo] in R-ccntaining gases into CH~ occurs at 
I00-400 o over mixture of Nioxlde with finelN divided Fe 
h~droxide (and/or Pe oxide) and elkeil metal and(or] 
alkaline earth metal compound], 5E~! 

Catalytic methanation (Review with 130 references)~ ZIG! 
Synthesis of high-B.t.u, gas from carbon monoxide and 

hydrogen using a hot-gas-recNcle reactor (Dse of steml 
catalNst or RaneN Ni]~ 4?40 

CARBgN MONOXIDE/PRODUCTICN 
Carbon monoxide from coke and oxygen (Powdered coke 

gasified at about 1075 o in ~ixture of 0 and CCa; cream 
produced i n  waste-heat bailers), 4341 

Carbon monoxide and hydrcgen~ 2749 
Coal gasification (Production of CE and H bN reaction of 

carbonaceous fuel with Sled= and C; equipment)~ 4125 
Coal gasification (Reactlcn of aquecus slurr~ of coa l  or 

coke with G above ZBOOOF and S00 psig to produce CO and 
H), 51a2 

Coal gasiflcatlcn (Method and apparatus far generating CO 
f r c m  coal), 5t27 

COBB coal-to-crude process moves into pilot-plant stage 
(Process development u n i t  ylelded'fcllowing products 
(wt ~ of dry coal): char 54.3, oil 23.6, gad 15.0, 
water 7.0 with %he gas consisting of (vcl. ~) CO 22-I, 
hydrogen 51o0, methane 20.9, and ethane 6.0], 6S42 

Combustible gases from powdered fuels (Suspension o f  
powdered coal and Q or E-enrimhed air in~ec%ed axiallN 
a% apex of conical refractory reactlon chamber; steam 
or CO a injected t h rcugh  whlrling a n n u l a r  nozzle)s 4127 

Combustion of high-sulfur coal in a fluid~zed bed reaotor 
(Combustion takes p l a c e  i n  reactor comprising 
gasifica±ion~ ccmbustion~ and heat-reccver~ zones;  
fluidized bed o f  cal and limestone; effluent within CO; 
Cam produced)~ 5246 

E v o l u t i o n  o f  gases f r c ¢  subb i tum incus  coa l  (Coal heated 
at 2.BO/min from 150 to ca. 10000; gases studied were 
O, N, CO1 C dioxide~ H 7 methane, ethane# propane~ and 
e t h y l e n e ;  p r e h e a t i n g  t c  600 s would produce u s e f u l  gas 
and same tar products and leave char that is useful f o r  
reduction), 7143 

Gas from coal (Mixture of water and C piped into %up of 
broken layer of coal to ignite i% and produce mainly 
=ethene~ CO, R, and C dioxide), ~5E4 

Gaseous f u e l  (Reactor %0 produce CG and N suitable f o r  
hNdrocarbon synthesis), ~83~ 

Gaslflcatien of fossil fuels in a microwave discharge in 
argon (Chief products were H and CO with methane, 
acetyleneg and ethylene as ma~or hydrocarbons], 52GO 

Gasification of sclid fuels (Solid fuels converted %c CC 
and H by dispersion o f  finely ground fuel particles in 
steam and reaction wlth g-containlng gas a% >IO0 
p.s.i.g.), 4681 

Gaslfication cf scild fuels (Gasification st 700-1100 ° 
with carbon dloxide), 4910 

Gasification of subbl%umlnous coal and lignite in 
externally heated retorts (Production of CO and HI, 
3585 

Gasificatiom of powdered  fuel (Production of gas 
containing CO and H by gasificatiun Of powdered fuel 
with g uP air enrlched with g end wlth addition of 
steam and/or COo), 4249 

Gasification of carbonaceous solids and sNntheels c f  
organic materials (Dse cf metalllc cxides as 
catalysts), 3931 

Gaslf~ing carbonaceous materials to a carbon ~cncxide 
fuel gas product (CO is desulfurized), 5253 

G a s i f y i n g  carbonaceous f u e l s  (Cok ing o f  greund coa l  a t  
120OOF; p r o d u c t i o n  c f  50,000 cu.  ft. c f  CO + N), $910 

G a s i f y i n g  underground coa l  d e p o s i t s  (C d i o x i d e  r e a c t s  
w i t h  C in  coa l  d e p o s i t  t c  fom CO; c c n b u s t i l e  gas 
p roduc t  18 o f  much h£gher q u a l i t y  than gases c%alned by 
b l o w i n g  a i r  i n t o  coal deposits), E173 

High-temperature reactors for coal gasif£c~tlcn (gse of 
heat from nuclear reactors for gasification of coal tc 
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~lelo h, CO) ~nd Ch~; oc r e f e r e ~ r e ~  ~ Z e ~  

t;ydrc~en-car~cr ~cncx ide  ~ i x t u r e  ( ~ r c d u ~ t l c ~  ~ ~ e i  
q d s i f i c a t i c n ] ,  4171  

i n d u s t r i a l  n l x t u r e s  cf  c a r ~ c r  n, c n c x i d e  and hydrogen 
(Product,on of gases fcr Fischer--~rcpsrh s ~ n t l e s i s ] ,  
2748 

I n d u s t r i a l  F r c c u c t i c r  c f  ~as ~ i x t u r e s  f c r  larvae sca le  
c h e ~ i c d l , ~ y n t r e s i s  ( F e v ~ e w ;  p r c d u c t i c n  o f  h,, ),~ a r d  
~;--CC ~y water gas prccess~ 2~7~ 

Fanu(cclure OF gas mixtures r ich in  carbon mcroxide by 
gasifying carbonaceous m a t e r i a l  ( F l u i d i z e d  ~ateria] is 
g a s i f i e d ;  use  o f  H C I ,  C C I ~ ,  FCCi]~, 765  

Prcco~s ard appardtus us ing  resonant sound wave and sonic 
f l a ~ e  f o r  the p r o d u c t i o n  c f  carbon moncx ide ,  3 ~ t h e s l s  
gases,  and s y n t h e t i c  h y d r o c a r b o n s  (£owdered coa i  
gasified in  s c r ; c  resc#art b u r r e r  at high r a t e ] ,  q J t 3  

F r c d u c i r g  hydrcger-carbcr ~crcxice ~ i x t u r e ~  ( H e a t i n ~  c f  
car~cnacecus  ~eterials b 9 partial ccmhustic~ with e:r~,  
£ 3 3 9  

Frcduct~c~ cf gas ccntairing high percentages c f  nydrc~en 
end cer~cn monoxide ( ~  sulfide re,cued bfl pa~s~n!~ ! ias  
ever FeC cr 2nC], 175 

Frceuctic~ c f  carbon ~cpcxide and hydrogen trc~ s o I ! c  
c a r ~ o n a c e c u s  [ u e t s t  517P  

~ a p i d  h i g h - t e m p e r a t u r e  h y d r o g e n a t i o n  c f  c c e l  c h , ~ r s .  P , r t  
I .  hydrogen pressures up tc 1CO atmospheres 
( E x p e r i m e n t s  p e r f o r m e d  in  tube a t  k pressur~  r f  I0(~ 
arm, ~O0 to ~SO°C, and flcw r a t e  c f  80 tc 280 
liters/hr; h y d r c g e n a t i c n  g a s  consist3 cf n~than~) 
e t h a n e )  and C~), 4 9 5 9  

Reaction kinetics cf  the gasification of carbon ~ i t h  
H2©--h ~ i x t u r e s  u n d e r  pressures ( F u r e  C a r d  co~e  
c o n t a c t e d  ~ith w a t e r - - A r  and w a t e r - - } l - - A r  ~ i x t u r e s  st 
9b0-115C°; ~ethane and CC f c r ~ e d ;  water p a r t i a l  
pressures cf 5 ,  125, and 250 a t e ;  H par t i a l  pressures 
frog 0 tc 50 atg; to ta l  pressure cf 5C at~)o qq43 

Study cf coal hydrogenation ~y atcsic h~drogen (Atcg~z F 
produced by e l e c t r i c  discharge; equipgent), ~q7 ; 

Synthesis-gas ~ixtures ccntainin~ c a r b c r  monoxide and 
hydrcgen (Cheap method fcr production of mixture cf CC 
ad h for  use in hydrccartcp synthesis) ,  ~725 

S~nthesis gas (P ix tu re  cf CC and H prcduced in pa r t i a l  
o x i d a t i o n  of  carbonaceous ~ a t e r i a i  w i t h  s tea~ and C), 
4343 

S y n t h e t i c  natural gas and h~drcgen f rom the gas i f i ca t i on  
cf ca rbcnacecus  materials ( S y n t h e t i c  n a t u r a l  gas gads 
by produc ing CE z from CC ~ i t h  Co ox ide  c a t a l y s t ,  
reacting CC~ with C which is caused to react with stea~ 
to p r o d u c e  H and O H m - r i c h  g a s ;  gas w i t h  c a l o r i f i c  v a l u e  
cf 975 B t u / c u .  f t  c b t a l n e d ) ,  5497 

Test of  h y d r o g e n a t i o n  c f  a c o a l  ~y a t c ~ i c  hydroge~ 
(Reaction ue |cc i ty  increased by 31 H~O, but gaseous 
products were cain ly ~ethare and CC)~ 2966 

Thermal deccspcsitio~ cf coal (Best at 400-50 ° ( s i c )  for 
se~iccking operations under N~ atmosphere), 657~ 

Total gas l f i ca t l cn  of deal dust (~cppers process Car 
inking water gas), 4055 

Underground g a s i f i c a t i c r  cf fue ls .  Gasi f icat ion of 
semicoke from Moscow brown coal with a steam-oxy~er 
blast (Stea~ concentration cf I0-20~ optlmum in 
producing maximum percentages of CC and H and mini~u~ 
cf CC~), 476C 

Water gas, 6 4 ~  
Water gas ( ~ i x t u r e  o f  C[ and H produced in 3-stage 

p r o c e s s ;  passage of s tea~ th rough  finely divided, 
so l id ,  ca rbcnaceous  m a t e r i a l s ) ,  3876 

C~RBON P~NOXIDE/REDUCTIO~ 
A s tudy  of i r o n  catalysts for the s y n t h e s i s  cf l i q u i d  

f u e l s  fro~ carbon acnc~ide and hydrogen (Use cf Cu as 
prc~cter w i t h  Fe c a t a l y s t ~ ,  6127 

A c t i o n  cf a l k a l i  p r o = c l e f s  upon i r c n  catalysts. V~. 
I n f l u e n c e  cf potass ium ca rEona te  upcn s e l e c t i v i t y .  I 
(Conversicn efficiency cf Fe catalysts in production cf 
hwdrocarbons frcm CO and ~ reaches maximum at 0.2 part 
K~CCa/IO0 parts Fe), 6787 

A c t i v a t e d  c a t a l y s t  f c r  h y d r c c a r b c n  s y n t h e s i s  ( C a t a l y s t  
p repared  by the  c o p r e c l p l t a t t o n  cf Fe and Ca h y d r o x i d e s  
from solutions of the chlcrlde or nitrate by means of  
a l k a l i  hydroxides), 61~i 

A c t i v a t i n g  action of ae~cn la  upon the r e d u c t i o n  and 
a c t i v i t y  o f  n i c k e l  c a t a l y s t s  ( B e n z i n e  s y n t h e s i s  frcm CC 
and E~), 3174 

A c t i v a t o r  f o r  c a t a l y s t s  f c r  s y n t h e s i z i n g  hydrocarbons ( h a  
s i l i c a t e  s o l u t i o n  is added as p romote r  tc a ! y s t  
c o m p r i s i n g  Fe p r e c i p i t a t e d  by a l k a l l ) ~  6 0 7 2  

A d d i t i o n  c f  a p a r t i a l  o x i d a t i o n  p r o d u c t  to  hyc:~carbon 
s y n t h e s i s  ( R e d u c t i c n  c f  C£ at  6 0 0 - 5 0 o f  w i t h  a l k a l i -  
p r c a c t e d  F e - h y d r o c a r b c n - s y n t h e s i a  c a t a l y s t ) ,  6732 

A n t i k n o c k  f u e l  ( C a t a l y t i c  h y d r o g e n a t i o n  Of CC at >I0 at~ 
f o l l o w e d  by f r a c t l c n a l  d i s t i l l a t i o n  of  p r o d u c t s ) ,  6023 

Appara tus  fcr the  h y d r c g e n a t l o n  of  c a r b o n  monoxide t o  
hydrocarbons (Hydrccarkon synthesis carried out  at 2 0 0 -  
?O°s ~0 ate, and r a t e  o f  10-15 l/hr/g Co In  c a t a l y s t  
(Co ]0~ lhC2 1 . 5 ,  d l a t o m i t e  B 8 . 5 ~ )  w i t h  90~ c o n v e r s i o n  
of  CO), 6687 

Appara tus  for h v d r o g e n a t i o n  o f  carbon  monoxide ( A p p a r a t u s  
fo r  o b t a i n i n g  i n t i m a t e  c o n t a c t  between f r e s h  gas,  
recycled gas ,  and l i q u i d  r e a c t i o n  products)) 2834 

AFcl ioat icn o f  an ana l y t i ca l - ca l cu l a t i on  method in the 
stud~ cf the synthesis cf hydrocarbons and cxyger- 
containing co~pcunds fro~ carbor moncxide ard hydrcger 
(Lquat icns,  tables, curves])  6617 

A p p r c d c h  t c  t h e o r e t i c a l l y  p o s s i b l e  y i e l d s  in  t h e  F i s c h e r -  
P i c h l e r  i n t e r ~ e g i a t e - p r e s s u r e  s y n t h e s i s ,  $ 8 5 8  

Arceatic hydrccar~crs free c a r t o n  ~cncxide--hydrogen 
nixtures (2nC or ZnE cn activated ~I~C~ as catalyst 
p lus  ac i d  f l u c r i d e  as p r c ~ c t e r ) ,  (69£ 

Aromatic h~drccarbcns (Frc~ reductlen cf CC cr a lue i ra -  
chrcmia catalNst~, ~£82 

benzine synthesis frc~ carbon monoxide and hydrcger at 
ordznar~ p r e s s u r e ,  ~7£1 

BZnzire synthesis from car~cn ~oncxide ard hydrogen at 
orJ inary pressure. XXI!. The usefulness cf a new a l loy  
catol~zer (Catalyst  prepared by d issc lv in~ cut the ~i 
from a h i - - ¢o - -S i  a l loy~,  5717 

l!enzine synthesis from carbon monoxide and hydrogen under 
ordinary pressure. LIV. Inf luence of carbon dioxide in 
the i n i t i a l  g a s  upor the iron ca ta l ys t ,  6898 

BEnzine s~nth~sis fro~ carbon monoxide and hydrogen at 
ordinary pressure. ~ ] I I .  Ext ract ion and leaching 
t r e a t m e n t  c f  a l t o y  c a t a l y s t s  (Preparat icn of  k i ' - C e - - S i  
c a t a l ~ s t ) ~  5739 

benzine synthesis frcn carbcr mcncxlde and hydrogen at 
ordinar~ pressure. XXXII. Studies cn the ~ater ia l  cf 
the reacticr, furnace, 5809 

~enzine synthesio from carbon monoxide and hydrogen undar 
ordinary pressure. Lb.  l~fiuence c f  ni t rogen,  methane, 
oxygen and a~Onid in the i n i t i a l  gas u~cr the i r c r  
c a t a l y s t ,  5 9 ~  

5enzlne synther~s frc~ carbcn ~cncxide and hydrogen at 
o r d i n a r y  p r e s s u r e .  XXX~. P i c r o s c o p i c  s t u d y  c f  a l l c y  
c a t a l y s t s  ( C o - - S t ;  k i - - S i ;  h i - - C o - - S t ] ,  5799 

E~nzine synthesis fro~ cordon monoxide and hydrogen at 
crdinary pressure. XXV. Ganeral propert ies and 
const i tuents o[ the benzine prepared with an a l loy  
c a t a l y s t )  E733  

~enzine synthesis frca careen mcncxide and hydrogen at 
erdinary pressure. XXIY. ~nfluence of the pa r t i c l e  s|ze 
and the hydrogen t reatsent  cr oxidat ion ccndit icn$ ef 
the a l l oy  catalysts, 5734 

Carbide f c r ~ a t i c n  as ar i r t e r a e d i a t e  stage in the  
c a t a l y t i c  synthesis c f  hydrocarbons f r c s  water gas 
(Using a Cc--ThCz--kieselguhr catalyst), 59~4 

Carbon mcnoxlde h~drogenaticn i n  a l i g u i d  sedium 
(F lu id i zed  Fe catal~st)~ (6~8 

Carbon mcnoxlde--hydrcger mixtures (Ccntalnln~ water gas 
and d i s t i l l a t i o n  gases for c a t a l y t i c  production cf 
hydrocarbons), 5872 

Carbon mcncx i ce  h y d r o c e n a t i c n  by a [ l u i d i z e d  bed 
ccptaining a cobalt-thorlum oxide-sllica gel  c a t a l y s t  
(~cist gelled SiO~ impregnated with aqueous solutions. 
of Co n i t r a t e  and Th n i t r a t e ) ,  ~754 

Carbon monox ide reduction ( L e i n g  c a t a l y s t  suspens ion  
c o n t a i n i n g  o x i d e s ,  h y d r o x i d e s ,  or c a r b o n a t e s  c f  Fe, Cu, 
hi, and Mr) and ~eCC~), 7275 

Carbcn mcnox ide h ~ d r o g e r a t i c n  on a l k a l i  meta l  s i l i c a t e -  
ccntalning p r e c i p i t a t e d  iron c a t a l y s t s  (Fe(kC])~ plus 
Cu(NOs) z s o l u t i o n  p r e c i p i t a t e d  w i t h  NaCH; p r e c i p i t a t e  
imp regna ted  w i t h  ~ C - - ~ i O ~  reduced w i t h  h a t  22C-50o;  
c b t e i n  eaximu~ yield of C s - - C ~ z  hydrocertcns), ~B6~ 

Carbon monox ide h y d r o g e n a t i o n  ( h y d r o g e n a t i o n  us ing  
c a t a l y s t  c c n t a l n i n g  Cc, ThCz, Cu, and k l e s e l g u h r  at  1CO 
atm and 210o), 6627 

Carbon monoxide hydrogenation on r u t h e n i u m  c a t a l y s t s .  I I .  
S e l e c t i v i t y  and m i c r c s t r u c t u r e  cf r u t h e n i u m  c o n t a c t  
c a t a l y s t s  ( S o l i d  p a r a f f i n  y i e l d  i n c r e a s e s  w i t h  
i n c r e a s i n g  average pore s i z e  o f  c a t a l y s t ) ,  8613 

Carbcn monox ide h y d r o g e n a t i o n  p r o d u c t s  (Wate r  gas passed 
ove r  Fe 100,  Cu 5, CaC IC~ k i e s e l g u h r  10,  and a l k a l i  96 
p a r t s  p re reduced  w i t h  ~ and impregna ted  w i t h  hazCZa) , 
2 8 3 7  

C a t a l y s t  ( F r e p a r a t i o r  cf Fe c a t a l y s t  for synthesis of  
h y d r o c a r b o n s  from CC and H)~ 4161 

C a t a l y s t  ( P r e t r e a t ~ e n t  o f  reduced Fe c x i d e  c a t a l y s t ) ,  
2816 

C a t a l g s t  ( P r e p a r a t i o n  c f  Fe c a t a l y s t  f c r  h y d r o g e n a t i o n  Of 
C C ] ,  4143 

C a t a l y s t  and p rocess  for s y n t h e s i z i n g  organic compounds 
(Use  of ThC~ as c a t a l y s t  with a t  l e a s t  one ~rcup ~ I I I  
metal  w i t h  an i s o m e r l z i n g  and c r a c k i n g  component o f  
m a i n l y  SiC~ mixed w i t h  Al~O a a n d / o r  Z rO~)~  8~28 

C a t a l y s t  containing m a g n e t i t e  ( A l s o  Fe and AlaOs; for use 
in  r e d u c t i o n  Of CC by H ) ,  6469 

C a t a l y s t  f o r  h y d r o g e n a t i o n  of carbon monoxide (Chemica l  
p r e p a r a t i o n  o f  Co c a t a l y s t ) ,  6798 

C a t a l y s t  f o r  p r e p a r i n g  hydrocarbons  and oxygena ted  
compounds ( I r o n  ox ide  c a t a l y s t  w i t h  promoter  o f  a l k a l i  
meta l  t r i o x a l a t o f e r r l a t e ,  such ee KaFe(CeC~}  s X ~H~C) ,  
6435 

C a t a l y s t  f o r  carbon monoxide h y d r o g e n a t i o n  ( P r e p a r a t i o n  
o f  i r o n  c a t a l y s t  u s i r g  powdered m a g n e t i t e  ore and 
manganese cr  t h c r i u |  n i t r a t e s ) ,  7~78  

C a t a l y s t  for the  synthesis of hydrocarbons by reduction 
o f  carbon monoxide w i t h  hydrogen ( C a t a l y s t  Is  f u s e d ,  
ground~ reduced m i x t u r e  of  Fe o x i d e  and 2 0 - 7 5 1  by 
w e i g h t  f e l d s p e r ) ~  2786 

C a t a l y s t  f o r  h y d r o g e n a t / c ~  c f  carbon monoxide 
( P r e p a r a t i o n  o f  c a t a l y s t  c o n t a i n i n g  f e r r o u s  end f e r r i c  
s a l t s ) ,  2814 



Cata iMs t  f o r  c o n v e r t i n g  carbon mcncx lde  and h y d r o g e n  intc 
hydrocarbons ( P r e p a r a t i o n  cf reduced i r c n - ~ o r a x  
c a t a l y s t ] ,  6039 

C a t a l y s t  f o r  CC°H syn thes is  (Fi~cher-Tropach s~nthesis; 
c a t a l N s t  F reFs ra t i cn  %M f us ion  c f  FemC ~ w i th  FeFss 
f c l i c ~ e d  by c r u s h i n g  and r e d u c t i o n  w i t h  ~]~ E S ~  

C a t a l y s t  f o r  h y d r o c a r b o n  s y n t h e s i s  ( F r e p a r a t i c n  o f  Fe and 
Cc c a t a i y s t ~  ~81~ 

C~tal~st f a r  p r c d u c i n g  ~ethane f r c ~  hydrogen and carbon 
mcnc~ida (~g--~l and Cc--~! cataI~sts)~ 4297 

CatalNst for the production cf ga~cline (Carbonates and 
( o r )  h ~ d r c x i d e t  of  Fe and Cu p r e c i p i t a t e d  cn 
diatcmacecus ear th  u i t h  a d d i t i c n  c f  e i k s ] i ~  b o r i c  a c i d  s 
c r  i t s  s a l t s .  ~eec t i cn  o f  CC and H~ at  2ZSoC~s 5 9 ~ I  

C a t a l y s t  f c r  F i s c h e r - - T r c p s c h  syn thes is  ( C a t a l y s t  
prepared by e i x i n g  ~ K~Sb~fl~ wi th 98~ Fe~C~; r e d u c t i o n  
c f  CC by ~ at 8~OOF and l~f l  p . s . i . ) ,  6429 

C a t a l y s t  for F i s c b e r - - l r c p s s h  syn thes i s  ( ~ i x t u r e  of  Pe or 
Fe ox ide and a l k a l i - m e t a l  f e r r a t e  reduced at  371-671o]s 
C43C 

C a t a l y s t  f o r  h y d r c c a r b c r  s y n t h e s i s  ( F r e p a r a t i c n  o f  
s i n t e r e d  Fe c a t a l y s t  w i th  a c t i v a t e d  C)~ 6~95 

C a t a l y s t  f o r  the h y d r o g e n a t i o n  c f  c a r b o n  monoxide  
( P r s p a r a t i c n  c f  c a t a l y s t  u l t h  h igh  s i i i c i c  a c i d  
c o n t e n t ) ,  279~ 

C a t a l y s t  f o r  b s d r o c a r b o n  syn thes is  ( P r e p a r a t i o n  o f  Fe 
c a t a l y s t  f a r  h ~ d r o g e n e t i c n  o f  CO)s E448 

C a t a l y s t  f o r  p r c d u s i n g  h y d r o c a r b o n s  from c s r b o n  monoxide  
and hydrogen ( P e l l e t e d ~  s u F p c r t e d s  o r  f l u i d i z e d  NI 
chromi te  c a t a l y s t ] ,  62~9 

C a t a l y s t  f o r  h y d r o c a r b o n  syn thes i s  ( P l u i d - t ~ e  c a t a l y s t  
f o r  syn thes is  o f  h~drocarbons i r o n  CO and H p r e p a r e d  
f ro~  FsaC ~ s c a l e  f rom s t e e l ;  s t a b i l i t y  of  c a t a l y s t  
a t t r i b u t s d  tc r e t e n t i o n  c f  o r i g i n a l  laminar  s t r u c t u r e  
c f  s c a l e ] ,  6~44 

Ca ta l ys t  f o r  c s t a i y t / c  ccnversicn c~ CC w i th  H (Catalyst 
cons i s t s  c f  Cc ac id  and not over 6~ ~g or  i t s  
cocpounds],  8110 

C a t a l y s t  f c r  hydrccarbc~ s y n t h e s i s  (Consisting of  r e d u c e d  
Fs c x i d e  c o n t a i n i n g  apprcx .  1~ ~F] ,  E463 

Catalyst f c r  hydrccarbcn syn thes i~  (Combination of Ni and 
Fe c a t a l y s t s  to improve performarce)s 4159 

C a t a l y s t  for ccnuers icn  c f  carbon ~onoxide to eater gas 
(Prapsretion o f  c a t a l y s t  con ta i n i ng  FezOzs Cr2Oss 
~zCC], and CaCGz)~ 6~9~ 

C a t a l y s t  f o r  the hydrogene l ion  o f  carbon monoxide (Co 
c a t a l y s t ;  a d d i t i o n  o f  o x i d e s  o f  l h s  Mg, e r  AI as 
a c t i v a t o r s ] ,  5974 

C a t a l y s t  for hydrocarbon syn thes /s  (Use cf Fe powder in  
reduc t ion  of  CO), 8341 

C a t a l y s t  for hydrocarbon syn thes i s  (~icrcspheres of Fen 
Co, or Ni promoted w i th  KaCCs) , 6488 

C a t a l y s t  of  i r c n - g r o u  F se ta l  supportsd on s i l i c a  
microspberes ( Improved catalysts for use in  syn thes i s  
sf hydrocarbons fros CC and H; catalyst of  CcO, Thee, 
and NIO], E357 

C a t a l y s t  p u r i f i c a t i o n  (Regensratlcn of  f l u i d i z s b l e  
catalyst emplcysd in syn thes is  e f  hydrocarbons from CO 
and H s a f t e r  being contaminated w i th  o i l y  end wax~ 
m a t e r i a l ,  t y  d e s t r u c t i v e  h~d rogene t i on ) ,  8389 

C a t a l y s t  r egene ra t i on  (Ey con tac t  e i t h  C~2] , 2~15 
C a t a l y s t  r e g e n e r a t i o n  (Fe catalyst f o r  converting CO and 

H to hyd rcca rbons ) ,  6487 
C a t a l y s t  t rea tment  for h~drcgena%l~n of carbon ~ o n o x l d e  

(Technique f o r  p reven t ing  f c r ~ e t i c n  o f  dust i n  catalyst 
b e d s ] ,  671~ 

C a t a l y s t s  i u i t a h i e  f o r  use in producing h y d r o c a r b o n s  f r o m  
carbcn m o n o x i d e  and hydrogen ( P r e p a r a t i o n  by t r e a t i n g  a 
Beta[  of  ths Fs group (Fe,  Co~ c r  AS) or  i t s  ox ide  w i t h  
steam and H (E-80~ H ) a t  600-1200 ° and reduc ing the 
r e s u l t i n g  c x i d i c  m a t e r i a l  u [ t h  H at 650o~s 5982 

C a t a l y s t s  f o r  benzine syn thes i s  (Reac t i on  of  CC w i t h  Ha; 
use cf MgCCs as carrier], E283 

C a t a l y s t s  f o r  s y n t h e s i z i n g  hydrccarbons (Syn thes i s  o f  
hydrccarbcns frcm CO and H u s i n g  Fe catalyst at  10-30 
st= end 2OO-3~Oo), 6070 

C a t a l y s t s  ( 2 - s t age  p r o c e s s  f o r  p r e p a r a t i o n  c f  s i n t e r e d  Fe 
c a t a l y s t ] ,  6515 

C a t a l y s t s  fcr water-gas c o n v e r s i o n .  I ~ .  Promoter 
compcs i t i cns  and t h e i r  resistance to hydrogen s u l f i d e  
p c l s c n i n g  ( E f f e c t s  s f  C r a ~ ,  Al~Oa, MgO, CsO, and 
KaCraC~ on HaS po ison ing c f  Fe c s t a l M s t s ] s  7425 

Catalysts for c o n v e r s i o n  of carbon mcncxide (Preparation 
o f  FeaO a c a t a l y s t ) ,  2920 

C a t a l y s t s  f o r  the hydrogenat ion  o f  carbon monoxide (Fes 
Co, and HI c a t a l y s t s  a ide h~ p r e c i p i t a t i n g  aqueous 
metal s a l t  e o l u t l o n s  u i t h  aqueous NH~ s o l u t i o n  a t  60-  
l l O 0 ;  c a t a l y s t  p r e c i F i t a t e d  a t  pH7 g ives  h i g h  y i e l d  o f  
hyd roca rbons ] ,  2832 

C l t a l ~ s t l  f o r  ges r e a c t i o n s  (Preparation o f  c a t a l y s t  by 
combining NI(NOs]a, TbCNOa)~, end SlOe and 
p r e c i p i t a t i n g  wi th  K,CO,], 34s0 

C a t a l y s t s  f c r  hydrogenat ion  c f  carbon monoxide 
( P r e c i p i t a t e d  Fe c s t a i ~ s t s ] ,  6659 

C a t a l y s t s  f o r  h~drogenatton c f  c a r b c ~  monoxide 
( P r e p a r a t i o n  o f  i r o n  c a t a l y s t  c o n t a i n i n g  c a r b o n  b l a c k ] s  
6660 

C s t a I M a t s  of  CG b M d r c g e n a t i c n ,  a s  s t u d i e d  by j o i n t  
a p p l i c a t i o n  o f  d y n a m i c  and s t a t l e  me thods . ,  I f .  S%ud~ o f  
i e t i v i t ~  o f  c a t a l y s t s  cempcsed c f  component= cf complex 
Fe--Cu--Th~a~KaCQ= k iaec~guhr  c a t a l y s t ,  6076 
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Catalysts for hydrogenation of carbon monoxide 
(Preparation cf Fe catalysts), 6897 

C a t a l y s t s  fur carbon monoxide h y d r o g e n a t i o n  (Preparation 
cf Fe catalyst), 2848 

C a t a l y s t s  f o r  h ~ d r o g e n a t i c n  c f  c a r b o n  m c n c x i d e  
(Preparation cf Fe catalyst b~ precipitation cf 
Fe(NGs)s  s o l u t i o n  w i t h  ~a2COs s o l u t i o n ) ,  2676 

C a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  CO b~ j o i n t  a p p l i c a t i o n  o f  
the dynamic and static me%hods. I* A c t i v i t y  cf the 
complex Fe--Cu--ThCs--K2CC s kieseiguhr catalysts e06! 

C a t a l y s t s  f o r  %he h y d r o g e n a t i o n  o f  c a r b o n  monoxide  
( C o m p a r i s o n  o f  Fe c a t a l y s t s  c o n t a i n i n g  Cu and BaC, o r  
fiaOs or SrO)s 2683 

Catalysts for benzine synthesis from carbon monoxide and 
h~drogen which do not require hlgh-temperature 
reduction (Preparation of Co--Cu--Hn catalyst], 5947 

Catalymts suitable for use in hydrogenating carbon 
monoxide~ ''Hydrofining'' various ailss ''Doctor 
Sweetening ~e lisht petroleum distillatess etc. 
(Prsparation by treatment of a metal such as Co cr Ni 
(or a readily reducible ferromagnetic alloy) with an 
aqueous solution cf a chlorite (suitably after roasting 
and treatmsnt with stea~]] s S97S 

Catal~sts for h~dragenaticn of carbon monoxide ( A d d i t i o n  
o f  a l k a l i  m e t a l  compounds ( p a r t i c u l a r ] . y  Na compounds) 
t c  Co as  F i s c h e r - - T r c p s c h  c a t a l y s t ;  use  c f  C o - - T h ~ a - -  
NaaCO s catalyst)s E24E 

Catalysts for hydrogenation cf carbon monoxide 
(Preparation of precipitated Cu and Fe catalysts 
p r c m c t e d  by oxides o f  Ths AI, Hgs Sis or an alkaline 
earth metal]s 6662 

Catalysts f o r  the h y d r o s e n a t i o n  of carbon monoxide 
(Catalysts for hydrogenation o f  CC in fixed-bad 
reactars suaked with hydrocarbons far preventing dust 
from oatal~sts)s-6663 

Catalytic synthesis cf hydrocarbons (gse af Co and thoria 
on kleselguhr as catal~st]s 6298 

Catal~tic carbon monoxide hydrogenation (Immohila Fe- 
containing catalysts; CQ--H conversion of 52~ and CO 
conversion of 69~]s 2872 

Catalytic synthesis cf h~drccarbon oils from carbonaceous 
solids (Gas mixtures of H and C~ prepared from 
lignltes s brown coals, peat s oil shale s tar sands, 
cokess e t c .  conver ted catai~%ically t c  hydrocarbons and 
C-centainlng organ ic  compcunds)s E6E~ 

Catslytic hydrogenation of c a r b o n  monoxide (Preparation 
cf Fe catal~st and n a t u r e  cf h y d r o c a r b o n  p r o d u c t s ] ,  
6869 

Catalytic hydroganatlon Of the oxides of carbcn %c higher 
hydrocarbons (Synthesis a% atmospheric pressare uslng 
eerie-promoted s Cu-con%aining Co catalysts with 
addition= of COma- s Cl-s SQ~s-s So03 a-, cr S a- aa Na cr 
K salts), 2971 

Catalytic hydrcgenatlcn cf carbcn mcncxlde and dioxide 
over steal (Use of various steel catalysts a% 800 t c  
1300OF and 5 t o  30 arm; effects of temperature s 
pressure~ feed co~pcsiticns space veloeitys and mass 
velccit~)s 6647 

Catalytic h y d r o g e n a t i o n  e f  c a r b o n  m c n c x i d a  (Co, Ni, Fa 
particles as catalyst; catal~st prepared by 
precipitation of solution of nitrate cf Pea Co, or Ni 
w i t h  a l k a l i n e  compound such as Na~CO~ p o s s i b l y  w i t h  
promoter ,  such as Cu~, 2833 

C a t a l y t i c  convers ion  ( i n  mod i f i ed  F i sche r - -T repach  
synthesis)s 6498 

Catalytic formation of methane from carbon monoxide- 
hydrogen mix%urea (Ni--al203 ca%alys%e; carrels%ion 
found between N1 cr AleG s content and surface size wlth 
a c t i v i t y  of catal~st), ~700 

C a t a l y t i c  reduction of c a r b o n  moncxlde and h y d r o g e n  
(Syn thes i s  o f  n o r m a l l ~  l i q u i d  hydrocarbons;  Fe- t~pe 
catalyst]s 2788 

Catalytic reactlcn of carbon monoxide and hydrogen 
(Preparation cf iron catal~s%], 6618 

Catalytic hydrogenation of CO-CH 4 synthesis from water 
gas (Catalyst consisting cf 90 percent Ni and i0 
percent  AiaEs)s 2683 

Catalytic hNdrogenaticn cf carbon monoxide (Effects of 
a d d i t i o n  of CaHa to  s~nthesls gas an reactlcn 
temperaturo, catalyst llfe~ and produc t  distrlbutlcn]~ 
2613 

C a t a l y t i c  hydrogenat ion  o f  carbon monoxide (Co,  Nis  ar Fe 
cetalysts)s 6E82 

Catalytic synthesis of hydrocarbons (Reduction of CC; 4 
ca%al~st zones connected i n  series con%alning pcwdePed 
Pes Nasa, Al2Os; 650OF; 240 p.s.i.], 6416 

Catalytic process for preparation of a CH~-rlch fuel gas 
from manufactured gas (NONE), 3361 

Catalytic manufacture cf Eethane c r  methane-containing 
mixtures from carbon monoxide and h y d r o g e n  ( U s i n S  a 
NI--Mn--AI catalyst), 6720 

C a t a l y t i c  hydrogenat ion  o f  carbon mcncxides EEl4 
Catalytic hydrogenat ion  o f  carbon monoxide to  form 

h~drocarbons (At 200-420 o using an Pe catalyst), S862 
Catalytic synthesis af organic compcundss 7~?0 
C a t a l y t i c  r e a c t i o n  between carbon monoxide and h~drogen 

(Fischer-Tropsch synthesis; dispersal o f  catalyet in  
foam)s 6211 
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Catalytic reactlcn of carbcn monoxide and hydrogen 
( l ~ p r c v e d  F l s c h e r - - T r c p s c h  s y n t h e s i s ;  F e - t y p e  
c a t a l y s t ] ~  2767 

C a t a l y t i c  p r o d u c t i o n  c f  p a r a f f i n  and c l e f i r  h y d r o c a r b o n s  
f r o a  gesecus ~ l x t u r e s  c c n t a l n i n g  carbon monoxide and 
hydrogen~ 59 t2  

Catalytic hydrcgenatlon cf corbcn ~cncxide (Using Fe 
catalysts having CoO, with cr withcut Ni, Co, or Cu 
adjuvants, Impregnated with a l k a l i  ~etai hydroxides),  
E024 

Catalytic reduction of carbon monoxide by hydrogen (Using 
a W carbide catelyst~ prcducts are liquid hydrocarbons 
and HzO), 647~ 

CatalNtlc synthesis of hydrocarbons (Fischer-Tropsch 
reaction at 145 to 371°; catalyst cf Group VIII metal), 
6349 

Catalytic synthesis cf hydrccarbcns (Conversion of M and 
CG intc h~drccsrbons and C-containing compounds by Fe 
cata lys t  ccntaining AlzC ] end K~C)~ 6411 

C a t a l y t i c  reaction o f  c a r b c r  moncx ice  and hydrogen under  
p r e s s u r e .  II. Influerce cf high p r e s s u r e  on the iron 
c a t a l y s t  emplcyed in the s y n t h e s i s  o f  b e n z i n e ,  5945 

C a t a l y t i c  h y d r c c a r b o n  s y n t h e s i s  ( F l u i d i z e d  Fe c a t s l y s t ) ,  
6501 

C a t a l y t i c  h y d r o g e n a t i c n  o f  c a r b o n  ~ o n o x i d e  (225 to  230 o, 
F e - o n - k i e s e l g u h r  catalyst, ligroine, diesel oil, and 
p a r a f f i n  yields]~ 6692 

C a t a l y t i c  h y d r c g e n a t i c n  o f  c a r b o n  m o n o x i d e  (To c a t a l y s t s  
with Nil a or CH]NH z addi t iveS, 6592 

C a t a l y t i c  h y d r c g e n a t i c n  cf  carton ncncxide (Co, Th, a~d 
d i a t o m a c e o u s  e a r t h  c a t a l y s t s ;  1 5 C - 3 5 0 o ;  use  c f  h a l i d e s ~  
borates, and phosphates  c f  Na, l i ,  K, cr Cs, Al~Oa, 
SIO~, ccmpcunds of Cu, Ti~ Mn, W, ~o, dr, Th, etc.], 
5972 

Catal~tic synthesis cf hydrccartcns ( R e d u c t i c n  cf C[; Fe 
catalyst], 6419 

C a t a l y t i c  synthes~s cf hydrccar~cns (Use c f  FezO ~ 
cata lys t  w i t h  CC and H; use cf cc~pounds cf Fg, Mn, Cd, 
Zn~ ~e~ Cu~ cr a l k a l i n e  e a r t h  w e t a l s  w i t h  PezCs) ~ 6353 

C a t a l y t i c  h y d r c g e ~ o t i c n  cf  car~c~ ncncxide ( ¥ u l t i s t a g e ~  
l i q u i d  madiu~  c a t a l y t i c  p r o c e s s ;  ~ r e c i p i t a t e d  Fe 
catalyst suspension]~ 2e92 

Catalytic hydrcgenation cf carbon mcnoxide (Lsing a 
p r e c i p i t a t e d  Fe c a t a l y s t ) ,  2844 

Catalytic hydrogenation of carbon monoxide tc 
hydrocarbons (Catalysts of SIO 2 ~- i~,  PgC 15-25 per 1CO 
parts Co}~ 2763 

Catalytic conversion with a fluidized sclid catalyst (Use 
in reductlcn cf CO b N H; catalysts of Fe powder 
containing C.I-C.5~ KzC and 2-6~ hl~Ca or other mezals 
cf the Fe grcup, such as Cc cr Ru; oxides cf Th, Fg, U, 
cr b as F r c m c t e r s ] ,  27E~ 

Catalytic synthesis cf hydrccartc~s fro~ carbon monoxide 
and hydrcgen (Using metals cf the Fe group~ especial ly 
Co, as c a t a l y s t s ) ,  5979 

Catal~tic ccnversio~ cf c a r t c r  soncxide ~ntc higher 
hydrccerbcns (Removal cf nonvolatile product deposited 
cn c a t a l y s t  d u r i n g  h y d r c g e n a t i c n  c f  C~) ,  6935 

Cata ly t ic  reaction between CO and ~, 6066 
C a t a l y t i c  c o n v e r s i o n  c f  ~ i x t u r e s  o f  CO and H (Use c~ 

reduced Co compounds on diatoosceous earth as 
c a t a l y s t ) m  60£8 

C a t a l y t i c  s y n t h e s i s  of hNdrccarbons fro¢ CC snd H 
( S y n t h e s i s  o f  olefinlc and paraffinic co~pcunds using 
Cc salts), 6069 

C a t a l y t i c  a c t i v i t y  of siliccn dicxide in  the carbon 
monoxide and hydrogen s y n t h e s i s  (~t  350-5C0 o and 2C-I0C 
s t ~  6605 

C a t a l y t i c  c o n v e r s i o n  o f  carbon ~oncxide-ccntainln~ gas 
and s tes~ under p ressu re  (Equl~eent), 6751 

C a t a l y t i c  h y d r o g e n a t i o n  c f  c a r b o n  n c n c x i c e  w i t h  s t e a ~  
(Fe, k i ,  Co, cr Ru c a t a l y s t s ) ,  27~0 

C a t a l y t i c  conversion cf carbon ncncxide and hydrogen 
( M o t o r  f u e l  ~ r c d u c t i c r  f r c e  CO and H s t  400-450°F  and 
i - i 0  arm in presence cf Fe, Co alone or in conjunction 
with Ni, Mo, Th, e t c .  as c a t a l y s t s ,  with KOH, KzCC~, 
etc. as F r c e c t e r s ) ,  2762 

C a t a l y t i c  s y n t h e s i s  o f  ~ e t h a n e .  E x p e r i o e n t a i  work cr  the 
Fuel  Research S t a t i o n  (Us ing  Ni c a t a l y s t  suppor ted  cn 
k i e s e l g u h r  and promoted w i t h  7hO z and FgC)~ 3604 

C s t a i y t | c  h~drcgenetion of carbon mcnoxide ( C a t a l y s t  o f  
F e ,  k i ,  Co,  and  Th on s i l i c a  g e l ) ~  5969 

Catalytic reactor for h~drccarbon synthesis (Reduction cf 
CO bN ~ in presence cf catalysts tc prcduce liquid 
hydrocarbcns}~ 2783 

Catalytic reactcr for hydrccarbcn synthesis (Reduction of 
CO bN H tc hydrccarbcns ir ~resence of catalyst), 2764 

C a t a l y t i c  s y n t h e s i s  Cf h y d r c c a r t c n s  (Use of  powdered Fe 
c a t a l y s t  a t  260-3710 and 200 p . s . i . g . ) ,  6350 

C a t a l y t i c  r e d u c t i o n  c f  cerbcn monoxide by hydrogen 
(Catalysts of n i t r i d e s  of t r a n s i t i c n  elesents o! groups 
IVA, VA~ VIA~ and VII~)~ 6443 

C a t a l y t i c  h ~ d r c g e n a t i c n  c f  carbon e c n c x i d e  ( P r e c i p i t a t e d  
Fe c a t a l y s t  a t  175-276 o and 1-10C atm; c a t a l y s t  
c o n t a i n s  a t  l e a s t  5 p a r t s  by wt c f  Cu~ A9, c r  m i x t u r e  
c f  t hem) ,  6667 

C a t a l y t i c  c c n v e r s i o n  o f  h y d r o c a r b o n s  f r c ~  carbon ~ c n c x l d e  
and hydrogen ( R e c y c l i n g  cf r e a c t a n t s  ard c a t a l y s t ] ,  

6307 
C a t a l y t i c  c o n v e r s i o n  p rccess  ( R e d u c t i c n  o f  CO us ing  s 

powdered c a t a l y s t  o f  d i a t o e a c e o u s  e a r t h  (64~)~  Co 
( 3 2 ~ ) ,  and Th and 89 o x i d e s  ( 4 X } )  9 6202 

C a t a l y t i c  carbon mcncxide h y d r o g e n e t i c n  (Fe c a t a ) y s t  
a c t i v a t e d  by o x i d e s  such as CrOt 2nCt PnC, ~eCs end Pc 
o x i d e ) ~  28Z~ 

C a t a l y t i c  c o n v e r s i o n  c f  cs rhcn  m o n c x i d e - - h y c r c g e n  
m i x t u r e s  i n t o  h y d r o c a r b o n s  c r  o x y g e n - c o n t a i n i n g  o r g a n i c  
co~pounds (Lee o f  Fe ca ta lys ts  end r e c y c l i n g  to  g i ve  
p a r a f f i n s ) ,  6635 

C a t a l y t i c  p r c d u c t i o n  c f  h y d r o c a r b c r s  from hydrogen end 
ca rbon  monoxide ( U s i n g  Co a c t i v a t e d  w i t h  t h c r i a  a t  
p r e s s u r e  f r c ~  <0 .6  a t~  tc  >0 .5  s t s ] p  5905 

C a t a l y t i c  h y d r o g e n a t i c n  o f  carbon monoxide ( I n  p resence  
o f  a l k a l i n e  N - c o n t a i n i n g  coopounds ( ~ e t h y l a m i n e ) ;  
p r c d u c t  i s  high in  a l c o h o l s  end o r g a n i c  k ccmpounds ] i  
6621 

C a t a l y t i c  s y n t h e s i s  o f  h y d r o c a r b o n s  ( R e g e n e r a t i o n  o f  Fe 
c a t a l y s t ) ,  6446 

C a t a l y t i c  e n r i c h m e n t  o f  i n d u s t r i a l  gases by t he  s y n t h e s i s  
c f  methane ( 2 0 0 0 - 3 0 0 0  Ib CH~/ ib  c a t a l y s t ) t  3989 

Charg ing  o f  r e a c l c r s  f o r  c a t a l y t i c  h y d r c g e n e t i o n  c f  
carbon moncxide ( R e e c t c r s  f i l l e d  w i t h  p r e c i p i t a t e d  
c a t a l y s t s  c f  u n i f c r n  g r a i n  s i z e ;  d iagrams o f  
apparatus}, 6632 

C h e ¢ i s t r ~  o f  the F i s c h e r - ~ r c p s c h  s y n t h e s i s  ( C z t a l w s t  o f  
C c - - T h C 2 - - P g C - - ~ i e s e l g u h r  in  p r c p c r t i c n s  by we igh t  o f  
1 0 0 : 5 : 8 : 2 0 C ] t  6186 

C h e m i s t r y  o f  F i s c h e r - - T r c p s c h  o i l  p r c d u c t i c n  ( E I f e c t s  of  
o p e r a t i n g  c o n d i t i o n s  on n a t u r e  p r o d u c t s ) t  5e85 

Cleanup m e t h a n a t i c n  for h y d r o g a s i f l c a t i c n  p rocess  
( C o n v e r s i o n  o f  coa l  h y d r o g a s i f t c a t i o n  p r c d u c t  gee to 
h igh  Btu gas; c a t a l y t i c  a c t i v i t i e s  o f  Nl9 Fe, end Ru 
c a t a l y s t s  for m e t h e n a t i o n  o f  CO measured;  N[ cn 
k t e s e l g u h r  found t o  be most  a c t i v e ) t  5044 

C o m b i n a t i c n  p rocess  f c r  the h y d r o g e n a t i o n  c f  carbon 
• c n o x i d e  and the p r o d u c t i c n  o f  ammonia ( C a t a l y s t  c f  Fe 
powder containing s ~ a l l  a~cun ts  cf AloEs end Kz£ as 
promoters), 6397 

C o m p o s i t i o n  c f  p r o d u c t s  o f  s y n t h e s i s  from ~arbcn  s o n c x i d e  
and hydrogen ( C c ~ p a r i s c n  c f  p r o d u c t s  us ing  Cos Fe, or  
NI c a t a i y s t ~ ,  3580 

Co~pcsiticn cf products cf the synthesis from carbor 
monoxide and hydrcger over  k i e s e l g u h r  c a t a l y s t s  
( R e a c t i o n  c f  CC w i t h  H cve r  K e C C s - a c t i v a t e d  k i e s e l g u h r  
at  300 ,  400, and 460 ° under 30 sin), 6649 

Ccopcsiticn of a s y n t h e t i c  ~asoline ( D i s t i l l a t i o n  
p r o d u c t s } ,  6271 

C c m p c s i t i c n  and p r o p e r t i e s  c f  s ~ n t h e t i c  p r o d u c t s  f r c e  
carbon monoxide and hydrogen w i t h  an i r o n  c a t a l y s t .  I 
( F e - - C u  catalysts promoted w i t h  K s i l i c a t e ] ,  6638 

C c m p c s i t i c n  o f  s y n t h e t i c  benz ine  from carbon e c n o x l d e  abd 
hydrogen (kcgasin) and s u i t a b i l i t ~  o f  i t s  m o n c c l e f i n s  
for prcduction cf lubricating oils ( E e n z i n e  
f r s c t i o ~ a t i c n  us ing  Hg a c e t a t e ) ,  5957 

Ccndit ioning i r on  c a t a l y s t  (Fo r  synthesis cf hydrccarbcns 
f rom CC and H a t  460 t c  E750F and 175 tc  325 l b / i n a ) t  
6447 

Control of hydrocarbon-synthesis resctlcns 
(Electrcnicaliy bN the  u l t r a v i o l e t  a b s o r p t i o n  of the 
p r o d u c t ~ ,  2847 

C o n t r o l  o f  c a t a l y t i c  c c n v e r s i o n s  (Use o f  Cc c a t a l y s t  in 
h y d r o g e n a t i c n  of CO), 624e 

Control of hydrocarbon synthesis f r c ~  carbon scnoxide end 
hydrogen ( F e - t y p e  c a t a l y s t ;  h igh  gas f o r s a t i c n  r e s u l t s  
from l o w e r i n g  KeG c o n t e n t  of catalyst)~ 6511 

C o n t r o l l i n g  e x o t h e r m i c  r e a c t i o n s  such as s y n t h e t i c  
p r o d u c t i o n  c f  h y d r o c a r b o n s  from carbon mcnoside and 
h y d r o g e n ,  5642 

C o n v e r s i o n  o f  s y n t h e s i s  gas tc  hydrccartons, E508 
Conversion o f  s o l i d  f u e l s  to  h y d r o c a r b o n s  (~y  

g a s i f i c a t i o n  to CC and H end subsequent  s y n t h e s i s ) ,  
4151 

Conversion of carbon ecnoxide and water tc hydrocerbcns 
in  the presence c f  a e t a l  m o l y b d i t e  c a t a l y s i s  (Nf  c r  Cc 
m o l y b d i t e  c r  t u n g s t i t e ] l  6629 

Conversion of carbcr @cncxide by water vapor  ove r  i r o n  
c a t a l y s t s ,  5723 

C o n v e r s i o n  o f  coa l  i n t c  l i q u i d  a c t o r  f u e l s  an¢ c t ~ e r  
p r o d u c t s  b~ way o f  carbon monox ide ,  6782 

C o n v e r s i o n  o f  carbon monoxide and hydrogen i n t o  
h y d r o c a r b o n s  ( U s i n g  nar row coo led  tubes c o n t a i n i r g  
catalyst o f  Cc and Th cx ide  cn kieselguhr~ 5927 

C o n v e r s i c n  o f  cca l  i n t o  l i q u i d  motor  f u e l s  and o t h e r  
p r c d u c t s  by way o f  carbon monoxide ( B e v i e ~ ) ~  5765 

Conversion of carbcn ecncxide w l t h  hydrogen I n t o  
h y d r o c a r b o n s  ( P r e p a r s t i o n  o f  Fe c a t a l y s t ] ,  8980 

C c n v e r s i o n  c f  cca l  I n t o  l i q u i d  fuels by the F i s c h e r  
p rocess  (Deve lopment  o f  c a t a l y s t  a c t i v e  s t  190o and 1 
atm t h a t  produces p a r a f f l n i c  h y d r c c a r b c n s ) ~  ~77~ 

C o n v e r s i o n  o f  f o s s i l  f u e l s  to l i q u i d  f u e l s  ( L i q u i d  f u e l s  
s u f f i c i e n t  to  s a t i s f y  c u r r e n t  ( 1 9 6 6 )  and f u t u r e  m a r k e t s  
can be produced f r c n  US~ e x t e n s i v e  ca rbonaceous  
deposi ts) ,  6819 

Conversion of carbcn ncncxide with ircn cxide cata lys ts  
( 7 - F e z C ~ ) ,  2792 

C o n v e r s i o n  of carbon mcnoxide (Gas e i x t u r e  o f  CO and 
steam passed t h r o u g h  s e r i e s  o f  c a t a l y s t  l a y e r s ) ~  566~ 

C o n v e r t i n g  carbon moncxlde and hydrogen i n t c  hydrocarbons 
(k 2 - s t e p  r e d u c t i o n  us ing  Fe as the f i r s t  c a t a l y s t  and 



Ni cr Cc as the second catalyst}, 5864 
Converting carbon monoxide and hydrogen into liquid 

h N d r c c s r b c ~ s  ( A d d l t l c ~  o f  c y c l i c  hydroca rbons ] )  5907 
Conve r t i ng  the carbon monoxide con ten t  a f  gases inte 

methane ( C a t a l y s t  c o n t a i n i n g  metal  of  Fe group;  use c f  
k i e e e l g u h r ,  alumina, bauxite~ SiC. etc .~  as carriers]~ 
3a14 

Development c f  the f l s c h e r - - T r o p s c h  a l l - r e c y c l e  p rocess  
(Test r u ~  frc~ 1943 tc 19~I cn pilot ~ l a n t  reduction 
cf CO w i t h  H~, 670~ 

Develcpment o f  hyd rogens t i cn  and F i s c h e r - - ~ r c p s c h  
processes in German~, 6196 

Economics of  the p r o d u c t i o n  e f  h i g h - h e a t - c o n t e n t  gas bg 
means o f  a complex gas-chemica |  u~s o f  s c i i d  f u e l .  ( F o r  
example) the  treatment a f  Itat ccals}~ 4566 

E f f e c t  cf conditions f o r  t h e  s y n t h e s i s  c f  organic 
¢omFcunds from carbon monoxide and water v a p c r  cn the 
s e l e c t l v [ t  w c f  t he  p e r f o r m a n c e  o f  a c o b a l t - t h o r i u m  
c a t a l y s t  ( E f f e c t s  c f  c c n d i t i e ~ s  ( 2 0 ~ - 4 0  ° ,  6 - 5  hr  - ~  v o l .  
input  r a t e ,  2:1 to 4 CC--H~O r a t i o ,  30-1009 CO 
c c n c e n t r a t l o r ,  and 22-200 cm c a t a l y s t  layer l e n g t h }  o~ 
individual C, t c  C~o and total hydrccarbon~ CGa~ and H 
content i~ products cf  reacticr c f  CO ~ i t h  H~O)~ 6939 

E f f e c t  o f  h~drod~namic c o n d i t i o n s  cn the synthesis Of 
hydrocarbcns  from ca r ton  scncx ide  and hydrogen a t  
a tmospher i c  p r e s s u r e  (Glass t u b e  c o n t a i n i n g  Co catalyst 
bed ;  h y d r o d y n a m i c  c o n d i t i o n s  had l i t t l e  e f f e c t  on 
q u a l i t y  ccepcsition cf  p r o d u c t s } )  2878 

E f f e c t  o f  tempera tu re  end the volume v e i c c i t y  o f  
s y n t h e s i s  gas on the Nield of se~e hydrocarbcns during 
synthesis from carbon monoxide and steam (Effect of  
tempera tu re  (290 -240o}  and uolume v e l o c i t y  o f  CO--s tea~ 
cn compos i t i on  o f  p roduc t s ;  Co--Th c a t a l ~ s t ] ~  6903 

Effect of a~monia In the incoming gas on the catalytic 
hNdrcgenaticn c f  csrbcr sc~cxlde t c  higher hydrocarbons 
(Co catalyst], 2731 

Ethy lene oanu f sc tu re  free carbo~ m c n c x i d e  and hydrogen 
( C a t a l y t i c  c c n v e r a i c ~  cf  CC w i t h  H at 550-520 ° ,  
preferably 350-450a,  at ne rme l  o r  elevated p r e s s u r e ~  
a e s c r l p t i c n  c f  complex  c a t a l N s t  ~ l x t u r s s ] ,  6734 

E v c l u t l c ~  cf the processes f c r  the production cf motor 
spirit b N c a t a l y t i c  r e d u c t i o n a l  carbon monoxide by 
hydrogen ( C r i t i c a l  r e v i e w } ,  ~626 

E x o t h e r ~ i c  c a t a l y t i c  gas r e s c t i c r s  (Hyd rogena t i on  o f  C~ 
in syn thes i s  gss produced by g a s i f i c a t i o n  o f  brown 
c o a l } ,  ~946 

Excthermic reactions (Use o f  Co-type catalyst], 6322 
[xperlments cn the F i s c b e r - - ~ r a p s c h  syn thes i s  of 

hydrocarbons from carbtn monoxide end hydrogen (Using 
C o - - T h C a - - k i e a e i g u h r  (I06-16-I00] as catalyst}, 5856 

Fi~cher--~rcpsch syn thes i s  w i t h  a catalyst containing 
lead deposited from a tetraalkNelead compound 
(Predcainsntly clafinlc hNdrocsrtcns obtained in 
presence c f  Fe catalyst when c a t a l y s t  is treated w i t h  
Pb(CCzHa:~] ~ 6709 

[ [ s c h s r - - ~ r c p s c h  s y n t h e s i s  Sag ( ~ r c d u c t i c n  techniques]) 
3915 

Fischer--Trcpsch s y n t h e s i s .  Effect c f  nitridin~ on t h ree  
types o f  i r o n  c a t a l y s t s  ( ~ c t l v i t y  c f  fused Fe c a t a l y s t  
£-3001  c c ~ t a l n i n g  MgO, KaO~ SiO~, and CrzO s a s  
p r o m c t a r s  and c a t a l M a t  ~ -3008  c o n t a i n i n g  AlzOs and  KzO 
as p r o m o t e r s  i ~ c r e a s e d  by c o n v e r t i n g  m-Fe tc  an 
epsilcn-~itride}) 6640 

rischer--Trcpsch catalyst (~se a t  E i~z  bNdrcgel 
i m p r e g n a t e d  wi th  aqueous s o l u t i o n s  o f  nitrates o f  Co 
and Th as c a t a l y s t  a f t e r  hea t i ng  ta c¢~ve r t  nitrates t c  
oxides;  u s e  o f  ~g, U) ~n) or AI n l t r a t e s ~  aceta tes~ c r  
c h l o r i d e s  ins tead  o f  Th} ,  6213 

F l u i d i z e d - c s t e l ~ s t  r e a c t o r  ( P r o d u c t i o n  o f  hydrccarbcns  
f r c s  C6 a r d  B; a q u i F e e n t } ,  279~ 

F l u i d i z e d ~  i r o n - t ~ p e ,  F i s c h e r - - T r o p s c h  c a t a l y s t s  
( P r e p a r a t i o n  c f  c a t a l y s t  from a l c w e r  i ron  o x i d e ] ,  5661 

F l u i d i z e d - b a d  r e a c t i o n s ,  e s p e c i a l l y  hyd rcgena t l on  o f  
c a r b o n  ecncx ide  (EquiFment~ 2 - r e a c t o r  system 
preferred~, 2698 

Forsation cf methane f r c e  c a r b o n  monox ide-hydrogen 
m i x t u r e s  in  con tac t  w i t h  l ow - t empe ra tu re  c o k e  at 
i nc reased p ressu res ,  230~ 

Fuel gas c o n t a i n i n g  eethene from s o l i d  f u e l s  ( P r e s s u r e  of 
40 atmoepheres at 700 s favors forsatlcr cf CH~}) ~923 

Fuels ( P r o d u c t i o n  of l i q u i d  and 9 a s e a u s  f u e l s } ,  6352 
Gas generation under p r e s s u r e  from c o a l ,  gasclins, and 

natural gas (~uantity of ~team necessary f o r  
g a s i f i c a t i o n  reduced and con ten t  of C¢ lowered by 
c o n v e r s i o n  c f  CO; c reak ing  o f  rs~ gas increased H 
c o n t e n t ] ,  49~5 

Gas m i x t u r e s  c o n t a i n i n g  c a r b o n  monoxide and h ~ d r o g e n  (Cc  
cr  Ni c a t a l y s t } ,  6127 

Gaseous hNdrccarbcns) meiniN basldes methane, from 
r e d u c t i c n  c f  c a r b o n  e c n c x i d e  (QSS o f  mixed  c a t a l y s t  o f  
Fe, Cu, R~, H~BOx) and KeCC~ }, ~3~I 

Gaseous syn thes i s  free cs rbc r  m c n o x t d e  end hydrogen at 
e l a u a t e d  p r a s s u r e s .  IX.  l n f l u e n a e  of the composition cf 
the r au  gas cn the r e a c t i o n  ( C a t a l y s t s  of  F e - - C u - -  
k i ese lgub r - -gaCG a i t  10 kg/cm 2 and 219° ) )  6226 

G a s e o u s  l y n t h a s l s  f rom carbon monoxidm and h y d r o g e n  at 
elevated pressures. Xo Dependence cf the oil Mlelda cn 
the gas flaw (Catalysts of Fe--Cu--kieselguhr--K~COs at 
10 kg /cme] ,  6229 

Gaseous aMnthe | i s  from carbon mo~oxide and h ~ d r c g e n  at  
e|eveted ~ressures. XI. Alkalies used in  the 
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p r e p a r a t i o n  o f  t h e  i r o n  c a t a l y s t  and c h l s r * n e  a a 
p o i s o n  ( C a t a l y s t s  o f  F e - - C u - - k i e s e l g u h r  a t  10 k g / c m  s 
and 210o; C1 l owers  y i e l d } ,  6230 

G a s e o u s  s y n t h e s i s  f rom s a r b c n  m o n o x i d e  and h y d r o g e n  a t  
e l e v a t e d  p r e s s u r e s .  X I ! .  C a t a l y s t  c a r r i e r  ( S u b s t i t u t i o n  
o f  a l k a l i  s a l t s  f o r  k i e s e l g u h r ;  c f l  y i e l d s  d e c r e a s e  in  
order: Kaolin > active earth >acld earth > bentonite; 
most f a v o r a b l e :  Fe + Cu25 + K a o l i n  150 + K2C034}, 6231 

G a s i f i c a t i o n  o f  s o l i d  c a r b o n a c e o u s  m a t e r i a l s  ( I n  C a t  
1800-20000F tc  farm Cfl and in  steam at  I500-1700 s t o  
fo rm H and CO), 4258 

G a s i f l c a t ~ o n  o f  c a r b o n a c e o u s  s o l i d s  and  s y n t h e s i s  o f  
o r g a n i c  m a t e r i a l s  ( O s e  o f  m e t a i l l c  o x i d e s  a s  
catalysts), 3931 

Gasoline (Production from CC and H in 2-stage process 
using fluidized Fe cataINst; H:CC ratio varied tc 
control C content o f  catalyst]) 6477 

G a s c i i n e  ( P r o d u c t i o n  f rom CC and H i n  5 - s t a g e  p r o c e s s ] )  
6449 

Gasoline ( P r o d u c t i o n  by r e d u o t i o n  o f  CC at 550-750UF 
using an Fe powder catalyst with 5 tc I0 second 
reactlcn time}, G508 

Gaso l ine  ( C a t a l y t i c  p r c d u c t i c n  at  260 -371o ] ,  6519 
Gaso l ine  s y n t h e s i s  f rom carbon monoxide and hydrogen a% 

a tmospher i c  p r e s s u r e .  LUIo A n a l y s i s  o f  the s y n t h e t i c  
oil b~ preoision dlstillaticn (Pe catalyst containing 
CU) Mn) k i e s e l g u h r ~  HsEOs~ and KsCOa; Co catalyst 
c o n t a i n i n g  Ca ,  Th, U) and kleselguhr], 5943 

Gasoline synthesis frcm c a r b c n  mcncxide and hydrogen at 
a t m o s p h e r i c  pressure. I. ( E u a l u a % i c n  of Ni--Mn, Ni-- 
H n - - ~ l ,  N i - - H n - - C u )  N i - - M n - - C r )  N i - - T h - - H g ~  C c - - ~ h t  and 
Co~Mn as catalysts; effects of reaction temperature 
and carrier on a c t i v i t y  o f  c a t a l y s t s } ,  6742 

Gasoline s~n%besis from carbon monoxide and hydrogen. 
LXXIV. Influence o f  water v a p o r  on iron calal~sts) ~377 

Gasoline synthesis from carbon monoxide and h y d r o g e n .  
LXXI. A c t i v i t y  and d e a c t i v a t i o n  o f  i r o n . c a t a l y s t s  
( C a t a l y s t s  o f  F e - - C u  o r  F e - - C u - - k l e s e l g u h r ;  a d d i t i o n  a f  
K~CO~ and HsBfis tc i~crease activity], ~175 

Gascline synthesis from carbon monoxide and hydrogen. 
LXXII. Compcsition c f  gases and f l o w  velocity (Fe 
catalysts)~ 6174 

Gasoline synthesis from carbon monoxide and hydrogen a% 
modera%el~ high presets. V. Effect cf the inarease of 
reaatlan pressure (With Fe catalysts, maximum yield of 
oil obtained at 15 kg/em2; increase Of pressure 
requires more KsCOa)) 6172 

Gasoline synthesis from carbon monoxide and hpdrogen at 
modera te l y  h igh  p r e s s u r e .  V I .  Promoter  actlcn o f  
various oxides (Fe catalysts with Cu~ ~g, kiesalguhr 
and KaC03}) G176 

Gasoline synthesis from carbon monoxide and hydrogen at 
ordinary pressure. XLI. Activation o f  the catalysts bN 
slow oxidation wlth oxygen from the air~ 5S24 

Gasoline synthesis from c a r b o n  monoxide and hydrogen. 
LXXIZI. A c t i o n  of carbon monoxide on iron catalys%s~ 
6375 

H i g h - a n i t k n o c k  sgn%hesis g a s o l i n e  ( P r o d u c t i o n  by 
reduc t ion  o f  C exldes with H]~ 6300 

H i g h - p r e s s u r e  h N d r o g e n a t i c n  c f  c a r b o n  m c n c x i d e  t o  
p r e d o m i n a n t i y  i s c p a r s f f i n i c  hydrocarbon ccmpcundm 
(iscs~nthesis) (Pressure o f  300-600 arm at 4500; ThOs 
i s  best catalyst) ZrCz and Ceil z a r e  suitabl e, and ~ 1 2 ~  s 
is considerably poorer], 5284 

H i g h e r  alcohols and h N d r o o a r b o n s  from" c a r b o n  monox ide  ( 2 -  
stage process using f l u i d i z e d )  powdered Fe c a t a l y s t  
promoted w i t h  a l u m i n a  c r  K~O]) 6506 

H y d r o c a r b o n s  and o x ~ g e n - o o n t a i n i n g  compounds by 
h~drogena t i on  of c a r b o n  monoxide (Solid fuels gasified 
under pressure (10-40 a%m} with addition o f  C and steam 
but not COo; Fischer--Tropsch synthesis]) 6686 

H y d r o c a r b o n  synthesis (Minimization of disintegration of  
f l u i d £ z e d  Fe c a t a l y s t  in  course o f  r e d u c t i o n  a f  CC by 
H}, 6509 

Hydrocarbon synthesis w~th a spent ammonia synthesis 
catalyst (Seducticn cf CC by H using spent Fe catalyst 
from NHs synthesis; reaction a% 425-700op at 
suba%mospherlo pressure using fiuidized catalyst bed], 
3912 

Hydrocarbon s y n t h e s i s  f e a t u r e s  f rom carbon monoxide and 
hydrogen o v e r  the iron catalyst) with recycling of the 
outlet gases (Advantages c f  r e c y c l i n g  ca%let gas a v e r  
catalymt], 6640 

Hydracarhcn synthesis catalyst (Use of Fe with Al2Os], 
6358 

H y d r o c a r b o n  synthesis f rom c a r b o n  m c n c x i d e  and h ~ d r o g e n  
under medium pressure. II. Charaateristics of 
hydrocarbon s~nthesis under medium pressure with an 
iron catalyst. Durability cf the catalyst, 6022 

Hydrocarbons and cxNgen-ccn%alning organic compounds 
(Preparation from C~ and water v a p o r  at I 6 0 - 2 6 0  ° and !-- 
100 arm using Fe) CC~ Ni and Ru catalysts}) 6~2~ 

Hydrocarbons from gases containing c a r b o n  mcnoxlds and 
h y d r o g e n )  6625 

H y d r o c a r b o n  synthesis (Preparation cf h y d r c c e r b c n s  and E- 
c o n t a i n i n g  compounds by pass ing  Cfi and H th rough  heated 
p o r o u s  catalyst of Co, Fe t  or Ni}, 6546 

Hydrocarbon s~n%hesis (Preparation of catalyst c o n t a i n i n g  
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Fe(CC]w~ 9, ar, d KF (cr NaaCO3, k~CC~, haCl ,  FCI, c r  
h a F ] ~ ,  6494 

Hydrocarbon synthesis (~y  hydrogenation cf C~ al 17C-200 c 
u s i n c  Fe c a t s l N s t ) ,  6576 

Hydrccarbcvs frc~ carbcr monoxide and hydrcgen (Recycling 
cf fluidized Fe catalyst ir two reaction zc~ec to 
dissipate the beat), ~05 

Hydrocarbcn manufacture by c a t a l y t i c  hydrcgenatio~ cf 
car~on monoxide (Ni--~g--kieselguhr catalysts reduced 
w i t h  1t at  3~0 o and l a t e r  t r e a t e d  f o r  500 hr  at 170-~00o 
w i t h  c o k e - c v e n  gas t h a t  w i t h  S - f r e e  tc  g i v e  Ch~) ,  669L 

HNdrccarbcns f r c ~  carbon ~ c n c x i d e  a~d hNdrege~ 
( P r e p a r a t i o n  c f  c a t a l y s t  by p r e c i p i t a t i o n  c f  Fe and hi  
sa l t s ) ,  8071 

Hydrccarbcn syrthesis catalyst (Catalyst for reduction cf 
CO by H prepared by reducing fused mixture cf re~C~, 
K~O, A12C3, and CaC), 6842 

H~drocarbcns frc~ carbcr monoxide (Reducticn of 
oxygenated ce~pcund y ie ld usin~ dehydration ca ta l ys t ) ,  
6266 

Hydrocarbcns fro~ carbon ~c~cxide and hydrogen (Using 
c~talysts frc~ 8th group c[ periodic syste~ 
difficultly reducible metal co~pcunds, and carrier 
subs tances  at  > aim pressure a~d temperature bElo~ 
which CHw is lormed;~ 5915 

Hvdrccarbons from hydrogen and carbc~ morcxide (bsing a 
catalyst  obtained by treat ing fused fe r r csc fe r r i c  cxioe 
w i t h  a reducing gas at  abcut 200-e50o), 6916 

H~drocarbons from CO and H (Production of benz ine  
r e l a t i v e l y  s t a b l e  tc knocking), 6103 

H~drccarbcns (Productic~ by reactic~ of  CC an~ H st ~00 
to ?O0OF and i 4 . 7  to 500 1 6 / i n  z in presemce c f  g roup  
~III metal oxide catalbst ~ i t h  subsequant dehydration 
cf prcducts)s 6476 

Hydrocarbon syrthesis (Preparation cf f lu id lzec  fe 
c a t a l y s t ~  6564 

Hydrocarbon synthesis from carbon monoxide and water 
vapcr. I I I .  Synthesis with cobalt catalvsts ~ 7377 

Hydrocarbon synthesis (Process for s in i~ iz ing deposi t icr  
of C depcaits c~ catel~st)~ 6~1~ 

Hydrocarbon synthesis (From CO and H at E3C to 750OF at 
150 to 650 l b / i n z ;  preparation cf c a t a l y s t s  cf Cr~C~, 
FeaCs, and KzCOs) , 6418 

Hydrocarbon synthesis (Beduction of C~ by H in contact 
w i t h  c a t a l y s t  p a r t i c l e s  c o n t a i n i n g  ferrosiliccn; use cf 
alloys c f  AI, Cr, ~l~ ~, and ~, 2787 

h y d r o c a r b o n s  f rom c a r b i d e .  IU.  N o n c a t o l y t i c  
p o l y m e r i z a t i o n  under  o r d i n a r y  p r e s s u r e - - c a r b o n  
• o n c x i d e - c a r b i d e  sys tea  and hydrcgen  c h l o r i d e - c a r b i d e  
syste~s~ 6014 

Hyd roca rbons  by c a t a l y t i c  h y d r o g e n a t i o n  c f  ca rbon  
monox ide  ( R e a c t i o n  o f  steam w i t h  CC in presence  of 
cata lyst  containing metal cf Group V I I I  at 150-40C o and 
pressure up tc 200 a te) ,  2e89 

Hydrocarbons from carbon scncxlde (Preparation of Co 
c a t a l y s t  t h a t  p e r m i t s  r e a c t i c n  at  2000 r a t h e r  t han  3000 
as w i t h  Fe c a t a l y s t s } ,  6169 

Hyd roca rbon  synthesis (Powdered  Fe c a t a l y s t  w i t h  total C 
c o n t e n t  c f  abou t  5 -101  t r e a t e d  w i t h  CO to p roduce  Fe 
carbide)~ 6553 

Hyd roca rbon  s y n t h e s i s  gas ( H e a t  cf reaction provided by 
regeneration of FeO from Fe formed during gas 
p r o d u c t l c n ) ~  4042 

Hyd roca rbon  s y n t h e s i s  ( R e g e n e r a t i o n  c f  f l u i d i z e d  Fe 
c a t a l y s t ) ~  6440 

Hyd roca rbon  s y n t h e s i s  f r cm ca rbon  monox ide  and hyd rogen  
( R e g u l a t i o n  of CO:H z r a t i o  by a d d i t i o n  o f  Hz~ s o r b e n t  
to c a t a i y s t ) ~  6441 

H y d r o c a r b o n  s y n t h e s i s  ( R e d u c t i o n  o f  CC w i t h  H u s i n g  
p r e c i p i t a t e d  Fe o x i d e  c a t a l y s t ) s  41~2 

H y d r c c a r b c n  s y n t h e s i s  f r c s  ca rbon  monox ide  and hyd rogen  
(00  and H b r o u g h t  t o g e t h e r  w i t h  dense~ t u r b u l e n t ~  
fluidized mass of  finely divided s y n t h e s i s  c a t a l y s t ;  
c a t a l y s t  c o n s i s t s  o f  m i x t u r e  o f  00 and Fe p romoted  by 
s e a l l  amount c f  ThOa and s u p p o r t e d  on SIO z g e l ) ,  E653 

Hyd roca rbons  f rom ca rbon  monox ide  and hyd rcgen  (Use cf Ni 
o r  Ce as c a t a l y s t s ) ~  6108 

Hydroc buns f rom carbon  monox ide  and hyd rogen  by 
oa tc  s i s  ( P n o d u c t i o n  o f  methane~ e thane~ e t h a n e ,  C--C~ 
alk~-~s~ gasollne~ middle oil, solid paraffin~ and 
e t h a n o l ) ~  6035 

Hyd roca rbon  s y n t h e s i s  (By r e d u c t i o n  o f  CO ~ I t h  s team;  
methano l  may be added to the s y n t h e s i s  m i x t u r e ) ,  6680 

H y d r o c a r b c n  s y n t h e s i s  ( R e d u c t i o n  o f  CO; Co--ThC z 
c a t a l y s t ) ~  6401 

Hydrocarbon synthesis (Reduction of CO using Fe 
c a t a l y s t ] ~  6402 

Hydrocarbon synthesis (In 2-stage process using f l u i d l z e d  
Fe c a t a l y s t  w i t h  a l k a l i - m e t a l  p r o m o t e r ) ,  ( E 0 5 '  

Hydrocarbons and o x y g e n a t e d  d e r i v a t i v e s  ( T w o - s t a g e  
p r o c e s s ;  use of C0 and H w i t h  2-81 HzO v a p o r  in f i r s t  
w i t h  F e - g r o u p  c a t a l y s t  a t  350 -6000F  and 450-550  p . s . i . ;  
u n c o n v e r t e d  gases used in second s t a g e ) ,  2762 

Hyd roca rbon  s y n t h e s i s  ( U s i n g  Fe c a t a l y s t ) ,  6319 
Hyd roca rbons  ( P r e p a r a t i o n  of  Co c a t a l y s t  f c r  

h y d r o g e n a t i o n  of CC] ,  5977 
Hydrocarbons end their oxygen-containing derivatives frcm 

canbon monoxide and hydrogen  (Using f u s e d  Peso ~ as 

c a t a l y s t  w i t h  I i  a n d / o r  Si  or t h e i r  ccmpcunds as 
a c t i v a t c r s ) ,  597~ 

H y d r c c a r b o n s  and oxygena ted  compounds f r c ~  hydrogen  and 
car~c~ monox ide  (Fe o x i d e  c a t a l y s t  a c t i v a t e d  w i t h  0 . 2 -  
20~ K~Sb2G 7 c r  c t h e r  a l k a l i  ~ e t a l  p y r c a n t i m c n a t e ) t  6249 

H y d r o c a r b o n s ,  a l c c h c l s l  a l d e h y d e s ,  e t c . t  ty  t he  r e a c t i o n  
of ca rbcn  ~cmcx ide  and hydrogen  (Use c f  Fe, N i ,  or  Co 
on car r ie r  as c a t a i y s t ~ ,  £356 

H y d r c c a r b c n  s y n t h e s i s  ( T r e a t m e n t  c f  feed  ~ases o f  C£ and 
H w i t h  Fe,  hiw or  Cc c a t a l y s t  a t  650oF and 400 p . s . l . ;  
hydrogenation at 40C-]ICCaF at i0C-750 p . s , i . ) t  ~343 

Hydrocarbon syrthesis frcm carbon rcncxide anC hydrogen 
under  ~edium p r e s s u r e .  I I I .  E f f e c t  o f  a d d i n g  alkali end 
changes in the r e a c t i o n  t e m p e r a t u r e  on the a c t i v i t y  o f  
Fe - -Cu- -Mn- -HsBC~ c a t a l y ~ t s ,  6005 

H y d r c c a r b e n s  by h y d r c g e n s t i c n  o f  ca rbon  monox ide  
( P r o d u c t i o n  o f  hydrocarbons in  the g a s o l i n e  range by 
use o f  a Cc c a t a l y s t  a t  ~ ? ~ - 4 5 0 O F ~  62ZZ 

H y d r o c a r b o n  s y n t h e s i s  ( ~ e d u c t i o n  o f  CC in  p a r a l l e l  
v e s s e l s  u s i n g  Fe c a t a l y s t  in  one and Co c a t a l y s t  in  the 
o t h e r  and c y c l i n g  the p r o d u c t s  c f  each v e s s e l  i n t o  the  
o t h e r ) t  6299 

H y d r o c a r b c n s  ( C a t a l y t i c  h y d r o g e n a t i o n  Of d i l u t e d  
s y n t h e s i s  gas a t  150 to  300oc and 1C to  100 a t m ) t  5887 

H y d r o c a r b c n s  ( C y c l i c  c a t a l y t i c  h y d r o g e n a t i o n  o f  d i l u t e d  
s y n t h e s i s  gas c o n t a i n i n g  20X i n e r t  m a t e r i a l ) ,  5868 

Hydrocarbon 3 y n t h e s i s  (Using fluid c a t a l y s t  t e c h n i q u e ) e  
6325 

Hydrocarbcn s y n t h e s i s  (By r e d u c t i o n  of CO cn f l u i d i z e d  
Fe-group met~l c a t a i y s t ) t  2eO0 

Hydrccarbcn s ~ t h e s e s  with f i u i d i z e d  c a t a l y s t  
r e g e n e r a t i o n  ( R e g e n e r a t i o n  by H c f  £c c a t a l y s t ) 9  6 ~ 4  

H y d r o c a r b o n s  f rom carbon  monox ide  and hyd rogen  (Use c f  
f l u i d i z e d  c a t a l y s t ;  Co--FgC c a t a l y s t  s u p p o r t e d  cn 
s u p e r f i l t r c l ) ~  £265 

H y d r c c a r b o n s  f rom carbon monox ide  and hyd rogen  ( C a r b i d e d  
Fe c a t a l y s t  c o n t a i n i n g  l e  tc  m i n i m i z e  f o r m a t i o n  c f  CCs; 
l m p r o v e e e n t  of hi  cr  Cc c a t a l y s t s  by I n c o r p o r a t i o n  o f  
Te), 6256 

H y d r o c a r b o n s  f r cm gases c o n t a i n i n g  ca rbcn  e o n c x i d e  and 
hyd rogen  ( ~ s i n g  Fe c a t a l y s t ;  f u r t h e r  t r e a t m e n t  u s i n g  Co 
or Ni c a t a l y s t ) ~  5913 

Hydrocarbon s y n t h e s i s  (By i r o n - c a t a l y z e d  r e a c t i o n  c f  CC 
and H. I n c r e a s e  in y i e l d s  of o x y g e n a t e d  h y d r o c a r b o n s  b~ 
i n t r o d u c t i o n  o f  s tea¢ i n t o  s t ream o f  p r o d u c t s  f r om 
catalyst beg ) ,  6472 

Hydrocarbon synthesis (Reduction cf CC and CO e by H in 
presence  o f  Fe c a t a l y s t  a t  500 -750OF) !  6~60 

Hydrocarbon synthesis (Fe catalyst in  reduction of CO by 
H), 6561 

H y d r o c a r b o n  s y n t h e s i s  w i t h  c a t a l y s t  h a v i n g  a p a r t i c l e  
s i z e  o f  l e s s  t han  one m i c r o n  ( P r e p a r a t l c n  o f  Fe,  Co, 
N i ,  o r  Ru c a t a l y s t  by m e l t i n g  the m e t a l ,  a t o m i z i n g ,  and 
rapidly c o o l i n g  i t ) ,  7373 

H y d r o c a r b c n  s y n t h e s i s  ( R e a c t i o n  o f  C£ w i t h  H o v e r  
carbided Fe catalyst)t 6578 

H y d r o c a r b o n s  (Fe-co~talnlng c a t a l y s t s  f c r  r e a c t i o n  of H 
w i t h  C~; f l u i d  f l o w  c r  f i x e d  b e d ) ,  ( 6 9 3  

H y d r o c a r b c n s  f r cm carbon  ~ c n c x i d e  by h y d r o g e n a t i o n  w i t h  a 
c a t a l y s t  ( F r e p a r a t i e r  c f  reduced Fe end Ca h y d r o x i d e s  
as c a t a l y s t s ) ~  6073 

Hydrocarbons high in ciefins from carbon monoxide and 
hyd rogen  ( U s i n g  Cc c a t a l y s t  a t  180 to  2 IOaC,  t hen  Fe 
c a t a l y s t  a t  200 to  240aC and 0 to 10 a tm;~  E(75 

H y d r o c a r b o n  s y n t h e s i s  ( A d d i t i o n  o f  KF p r o m o t e r  to  
f l u i d i z e d  Fe c a t a l y s t ) ~  6~32 

Hydrocarbons from carbon monoxide and hydrogen 
( h y d r o g e n a t i o n  at  160 to  ~OOOC and 8 to 500 a tm}~ 5917 

H y d r o c a r b o n  s y n t h e s i s  f rom C0 and H ( C a t a l y s t  c o m p r i s i n g  
Cc w i t h  m i n o r  p r o p o r t i o n s  o f  t h o r i a  and Cu s u p p o r t e d  cn 
k i e s e l g u h r ) ~  8104 

H y d r o c a r b c n  s y n t h e s i s  (By r e d u c t i o n  o f  CO w i t h  H on an 
o x i d i z e d  Fe c a t a l y s t ~ j  6566 

H y d r o c a r b o n  s y n t h e s i s  (Removal  of C by wash ing  u l t h  w a t e r  
f ound  in  s y n t h e s i s  r e a c t l c n  (2H z + C~ • CH z + H a t } )  ~ 
6502 

H y d r o c a r b o n  s y n t h e s i s  ( A c t i u i t y  o f  Fe c a t a l y s t  ia  
m a i n t a i n e d  and tendency  t owa rds  f r a g m e n t a t i o n  Is 
r e p r e s s e d  by 3 - s t a g e  prcceas). 6503 

H y d r o c a r b o n - s y n t h e s i s  c a t a l y s t  ( F e - t y p m  c a t a l y s t  f o r  
p r o d u c t i o n  o f  h y d r o c a r b o n s  f rom m i x t u r e  o f  CO and H)~ 
6594 

H y d r o c a r b o n s  f rom carbon  monox ide  and hydrogen ( U s i n g  
mixed o x i d e s  c a t a l y s t ) ~  6~15 

H y d r o c a r b o n  synthesis ( H y d r o g e n a t i o n  of  CO uaimg f e  
c a t a l y s t  a t  no rma l  or s l i g h t l y  e l e v a t e d  p r e s s u r e a ) ~  
4139 

Hydrocarbon synthesis (Hydrocarbons boiling up to 200 ° 
and p r e d o m i n a n t l y  o l o f i n s ) ,  4140  

H y d r o c a r b o n  S y n t h e s i s  f rom ca rbon  monox ide  and hydrogen 
( I n c r e a s e  of C z - - C  s a l k e n e s  from CC mnd H by p a r t i a l l y  
i n h i b i t i n g  t h e  P e - c c n t s i n i n g  c a t a l y s t s  w i t h  r e g u l a t o r  
c o n t a i n i n g  Cl~ 5r~ I s  end S)~ 6631 

H y d r o c a r b o n s  from c a r b o n  monox ide  and hydrogen ( U s i n g  
c a t a l y s t  o f  s i n t e r m d  Fe surrounded  by hydrocarbon  o i l  
at  33000 end <40 a t e ) ,  5928 

H y d r o c a r b o n  s y n t h e s i s  f r e e  carbon monoxide end hydrogon 
( P r e p a r a t i o n  o f  C - s u p p o r t e d  Fe end Co c a t e l y s t s ) s  284~ 

H y d r o c a r b o n s  from c a r b o n  monoxldm end h y d r o g e n  ( A c t i v i t y  
o f  f l u i d l z e d  Fe or  Co c a t a l y s t  m a i n t m l n e d  by us ing  
h y d r o g e n a t i o n  zones in s e r i e s } ~  6296 



Hydrccsrbcn synthesis (Reduct ion  Gf CE]~ 6403 
H~drocarbcn cil~ frc~ g e s e c u s  ~ixturss of  hydrogen and 

c a r b o n  ~ c n c x i d ~  ( U s i n g  a C c - - T h [ ~  c a t a l y s t  a t  1 7 5 -  
2200],  61~E 

h y d r o c s r b c n  s y n t h e s i s  wi th  c a t a l y s t  receDditicning 
( R ~ g e n e r z t i o n  of Fe cetalN~ b~ contact with effluent 
g a s  f r e e  c f  CC~ but  c o n t a i n i n g  H and CO), Eft07 

}!vd roce r~cn  s y n t h e s i s  f r c s  e a r b c r  a c n c x i d e  end h v d r o s e n  
( ~ e d i t i c n  c f  ~ a l o g e n  i n h i h i t ~ r s  tc  s y n t h e s i s  ~ a s  
i n c r e a s e s  Nte ld  c f  c l e f i n s  i~ the p r o d u c t ) ,  4250 

Hydrocarbon c i l ~  (Production at 16~ tc ~ICcC u s i n g  Co 
c a t a l y s t  i ~ r ~ n a t e d  w i t h  K~CO~]~ 5665 

ii~drccarbon ~vnthesi~ (Fro~ h~drocarbcn gase~ c m n t a i n i n g  
Cii~], 6~2! 

E~drocarb~n s~nthesi~ (E~ reduoticm cf CC using fluidized 
r e  c ~ a l N s t ) ~  ~797 

|i~drocarbcr:: fro. carbon monoxide and hydrogen 
(Introduction cf u c l a t i l e  m e t a l  c a r b o n , S  i~o r e a c t l c n  
cha.ber cf  which catalyst i s  ~ r t  c f  wall), 5908 

HNdrocarbc~ sNnthesls fro% carbon ffenoxide and hydrogen 
undsr ~ediu~ ~ ressure ,  I~* E f f e c t s  o f  chanzing a l k a l i ,  
bo r i c  acidv end k i e s e i g u h r  contents  on the a c t i v i t y  o f  
i r c~  c a t a l N s t s ,  6006 

H~drocerbon s ~ t h e s i s  (E~ reduc t i cn  c f  C~ under i n f l u e n c e  
c f  u l t r a s o n i c  ueues)~ 26~2 

H y d r o c e r b c n s  from c a r b o n  e c n o x l d e  and h y d r o g e n  ( U s i n g  
c a t a l y s t  prepared b~ t h e r m a l  t r e a t e e n t  o f  an Fe 
compound (Fe hydroxide) shove 6C0 ° in  presence of a 
reducing g a s  (H)  but belo~ the m e l t i n g  po in t  o f  the Fe 
compound , the temperature being h i g h  enough to effect 
at leas t  p a r t i a l  s i n t e r i n 9  o f  the p roduc t ]~  8843 

}~ydrecerbcn syn thes is  ( ~ e [ e c t i v i t y  c f  Fe c a t a l y s t  
~aintained b~ a d d i t i o n  o f  KzCCz)~ 6514 

Hydrocsrban~ (Froductien b~ r e a c t i o n  c f  C£ with HaO on a 
Co c a t a l y s t  ] , E713 

Hydracarbe~s b~ conversion cf car~cn monexide wih 
hydrogen in the presence c f  c e t a l N s t s  (Trea tment  o f  
silicecus carrier f o r  c a t a l y s t ] ,  5985 

H y d r o c a r b o n s  f r o ~  g a s e s  c o n t a i n i n g  c a r b o n  ~ c n o x l d e  and 
hydrogen (# t  2 to JOG at~ and 220 ta 320°C a v e r  Fe 
c a t a i ~ s t ~ ] ~  E9~7 

} lyd roca rbcn~  f r c ~  c a r b o n  ~ c ~ c x i d e  and s t e a ~  ( N i - c a t a l y z e d  
r eac t i on  a t  4CO to 500ac, then e t  150 to  28~0C), ~988 

Bydrcca rbcn -syn thes i s  c a t a l y s t s  (Preparation o f  active 
CGz-~uppcrted Fe catalgst], 415~ 

}tydrocerbons from carbon moncxlde and hydrogen (Passage 
c f  gases through success ive  catalyst zones c a n t a i n l n g  
C c - - t h c r i e ~  Fe, and s i n t e red  Fe ] ,  6257 

Hydrocarbons from carbon monoxide (~egeneration of  
f l u l d i z e d  c a t a l y s t  by v a l a t i l l z a t i c n  and r e m o v a l  c f  
c i l ~  and wax~ = a t e r i a l s ] ~  2258 

Hvdrocarbcn s ~ n t h e s i s  (S~n thes is  using CC and H with 
f i u i d i z e d  Fe or o the r  m e t a l  catalyst i n  two stages]~ 
636& 

Hgdrocerbcn-s~nthesls catalyst (~se ¢ f  alkaline promoter~ 
such as  e r  a l k a l i  ox ide ,  hNdrex ide ,  c r  carbonate  w i t h  
MaSs; F l scher -T ropsch  s y n t h e s i s ;  40O-6COOF (preferably 
475-~50°F~ f o r  hvd rcca r~er  syn thes l s )~  538~ 

H~drocarbens from gases contslning sore carbon monoxide 
then hydrogen (A t  b e l e u  22~ n and 2 t o  lO0 a%~ pressure  
u s i n c  i r c n  a s  a c a t e l y s t ) ~  5027 

Hydrccerben-s~n ihes l=  c a t a l y s t  (Chemlcsl c a = p o s i t i o n  of 
sevs ra l  impreved Fe c a t a l g s t s ] ,  6~97 

Hydrecarbons sad t h e i r  d e r i v e t i v e ~  b~ hyd rcgena t ion  of  
carbmn monoxide (Equ ipment ] ,  ~862 

Hvdrocerbons from carbon monoxide and hydrogen 
( P r c d u c t i c n  o f  CH~ f r c s  h~-p roduc t  C~a~  6311 

Hydrocarbons f r e e  c e r b c n  monoxide end h~drogen 
( P r e p a r a t i o n  of  Co-con ta i n i ng  c e t s i y s t s } ~  5970 

Hydrocarbons and o x y g s n - c c n t s i ~ i n ~  o rgan ic  ccmpounds from 
carben ~cnoxide and stea~ (Reduc t ion  at 150-400o and 1- 
200 etm using Group V I I I  c a t s l v s t s ] ~  6628 

Hydrocarbon svpthesis (Use Cf N i - - ~ l e O a  c a t a l y s t s ] ,  6351 
Hvdrscerbcn p roduc t ion  f r a~  carbco monoxide and steam 

over coba l t  catalysts ( H l x t u r e  of  CO and HzO passed 
over  Cc - - l hOa- -MgO- -k i ese lguh r  c a t a l y s t ] ,  6736 

H v d r e c a r b c n  s v n t h e s i s  i r  the presence o f  c o b a l t  c a t a l y s t s  
et medium p r e s s u r e s  ( 8 e d u c t i o n  o f  CO by H u s i n g  Cc- -  
ThC, - -MgG--K lese lguhr  c e t a l y s t ] ~  6181 

H~drocarbons b~ c a t a l y t i c  hyd rogena t ion  o f  carbon 
monoxide (Process improved b~: r e c y c l i n g  par% o f  e x i t  
gee, d i v i d i n g  recyc led  gas In to  2 a t rea~s and r e c y c l i n g  
one u l t h e u t  removing CO=, and removing CCz from the 
o ther  strsam to mix wi th  fresh s y n t h e s i s  gas]~ 2887 

H~drocerbcn s v n t h e s i l  (Cetslytlc h~drogenat ion  o f  CO; 
f l u i d i z e d  Fe~ hydrocarbon s y n t h e s i s  c a t s l N s t ] ~  6550 

Hydrocarbons f rom carbon mencxlde and hydrogen (Catalytic 
r e d u c t i o n S ,  £923 

Hvdrocerbo.e  f r e m  gaseous s t x t u r e s  o f  carbon menoxide, 
h y d r o g e n ,  and c e r b e n  d i o x i d e  ( I r o n  c a t a l y s t s ] ,  6037 

Hvdrocerbon syn thes is  (Hand l ing  of  partloulate c a t a l y s t s  
to  r m l u v e  uex~ dmp@e| t= f r c u  s u r f e c e ) ~  8~79 

Hydrocarbon synthesis (Fasssge o f  s~nthesls g a s  
=uceeeelveI~ through cata lyst  beds at v a r i o u s  
tempermturss;  cata lyst  bsd= o f  Ni on F i l t e r c e l  w i t h  
cx idee u f  ~n, U, end  Th at  360UF~ Cu cn F l l t e r c e l  wi th  
RgO and This at  3908F~ Cc un F l l t e r c e l  wlth MgO, ThOa~ 
end NeeCO z s t  420OF, and Fe on AI=Cs wi th  Cu and  KaO at 
480OF), E413 

Hydrocarbon e v n t h e s i e  ( P r o d u c t i o n  c f  g a s o I f n e  
hydrocarbons bv Pmduction e f  CC w i t h  H a t  260-371 ° and 
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150-550 p.s.i.g, in presence of Fe catalyst), 6520 
Hgdrocarbon synthesis with spherical catalyst particles 

(Preparation of catalyst cf Iron spheres with oxide 
coating for hydrogenation of CO), 6439 

HNdrGcarbuns from oarbsn ~cnsxide and regeneration cf 
synthesis catalyst (~ege.eratimr cf Fe catalyst 
(re.oval of S ccmpounds~], 5263 

H~drocarbcns and oxyger-ccntaln£ng ccmpcunds by reaction 
of carbon monoxide with water in %he presence of 
aqueous catalyst suspensions (CO-combining gas %reared 
at 180-300 ° and >4 a%~ with suspension of catalyst in 
HeC to give hydrocarbons and O-containlng compounds; 
catalysts based on CoaNi, or  stabillzed Fe compounds; 
best results are obtained with Ru catalysts), 6752 

Hydrocarbon synthesis from carbon munaxlde and hydrogen 
(Using a Co catalyst containing 18~ ThCm]s 5033 

Hydrocarbon synthesis (A 2 stage reduction af CC using Fe 
KaO-Super Piltrcl as catalyst in tha first stage and 
Co--ThOa--MgO-Super Filtrol as catalyst in the second 
stage)9 6203 

Hydrocarbon synthesis fro~ hydrogen and carbon monoxide 
(Decontamination uf catalysts by treatment w i t h  H at 
elevated temperatures), 6567 

Hydrocarbons containing ~cre than one carbon atom 
(Preparation of dia%omite carrier for catalyst far 
hydrogenatiun of carbon mcnoxide], 5976 

H y d r o c a r b o n s  and o x y g e n  d e r i u a t i v e s  ( P r o d u c t i o n  of 
h y d r o c a r b o n s  by r e d u c t i o n  o f  CO uith H at h i g h  
temperature in presence of catalyst ccntainlng less 
than 2~ alkali silicate), 6428 

H y d r o c a r b o n s  f rom c a r b o n  monox ide  and h N d r c g e n  ( N i  
chromite catalyst]~ 6245 

Hydrocarbons from hydrogen and the oxides of c a r b o n  
(Polymerization of gaseous cleflns to  liquid 
hydrocarbons)y 6247 

Hydrogenation of carbon mcncxide (Catalyst for synthesis 
ef oxygen-containing cc~pcunds]~ 2846 

Hydrogenat ion o f  carbon monoxide (Us ing a powdered Fe 
catalyst]s 6297 

Hydrogenation of carbon ~cncxide (Yield of h~drocarhcns 
or C-cpntaining compounds Increased bN removal cf CQm 
from residual synthesis gas and ~eparaticn cf gas 8% - 
180 to i 4 0 ° ~  CHsflH used as scrubbing llquld]~ E284 

Hydrogenation of carbon monoxide (Extraction 
(regeneration] of catalyst]~ 6710 

Hydrcgenatlon of c a r b o n  mcncxlde in the liquidphase with 
i r o n ,  cobalt, and n i c k e l  catalysts in suspension 
(Descrlptian of process], 8768 

Hydrogenation of caPbcn ~cncxlde (Ce-containina Fe 
catalysts made from Fe2G3~ CnO~ and KmCfls and %hen 
reduced)~ E769 

H y d r e g e n a t i c n  of c a r b o n  o x i d e s  and  c a t a l y s t s  t h e r e f o r  
(Use of CO9 CCa9 aldehydes~ o r  ketches to produce 
hydrocarbons or oxygenated organ ic  compounds; catalyst 
may be Fen Co, or  Ni with metal oxide promoter such as 
MgCs AlaOs~ HnOt c r  T i O a ) ~  6716 

Hydrogenation o f  carbon monoxide in  l i q u i d  phase (Using 
fine-grained Fe catalyst suspended in cii)~ 2754 

HNdrcgena%ion of earbcn mcnoxlde (Heacticn carried cut in 
several steps with Fe catalysts; use of H-rich gas; 
yield is 42~ hard wax~ 18~ paraffins, 17~ oil~ and 23~ 
gasoline)~ 2867 

Hydrogenat ion o f  carbon monoxide with simultaneous 
produc t i on  o f  f u e l  gas ( S o l i d  f u e l  ( e . g .  c o a l )  g a s i f i e d  
under pressure o f  20-30 arm with C and steam~ S 
compounds removed by washing with CHaOH or CaHsOH)s 
4346 

Hydrogenat ion of carbon monoxide (Fe catalysts], 2789 
HNdrogena%lan o f  carbon moncxlde over c o b a l t  cr nickel 

catalysts (Gas ountalnlng CSe 419 CC 8 s and H 16~ 
yields fluid aliphatic hydrocarbons in presence of 
Cc(Ni)--Th--Mg catalyst], 6737 

H y d r o g e n a t i o n  of c a r b o n  mcncxids w i t h  i r o n  sinter 
catalysts (Fe catalysts prepared ~y mixture of 20-60~ 
natural Fe compounds and 80-40~ magne%i%e~ activators, 
s u c h  as Cu and KzCCss a d d e d ] ,  6738 

H~drogenation of carbon monoxide (Equipment), 2890 
Hydrogenation cstalyst (~etal c a r b c n N l s  such as Fe(CU]s], 

6206 
H~dregenating carbon m o n o x i d e  (Using catalysts of iron 

oxide o r  aluminlam oxide], 5922 
H y d r o g e n a t i o n  o f  c a r b o n  monoxide %o hydrocarbons 

(P~oduct ion  of l i q u i d  h y d r o c a r b o n s  without a p p r e c i a b l e  
C or wax formation cn ca%alyst]g 2841 

Hydrcgenatlen of curbon monoxide wlth cobalt ca%al~sts 
(Use of reduced Co--Th--Mg--SiOa gel catalyst at 188 ° 
wlth gas ccn%alnlng 2 parts H per part CC]~ 2842 

Hydrogenation of c a r b o n  monoxide (Removal cf water vapor 
u s i n g  CaCla ] ,  2843 

Hydrogenat ion of c a r b o n  =cncxtde (Fixed bed c a t a l y s t s  
containlng metals of  8th g r o u p ;  p r e t r e a t m e n t  with 
reduclng gases enhances ectlvi%~], 68fil 

HNdrogenatlon of carbon monoxide (Preparation of esters 
end alcohols formed is influenced by the composition cf 
the Cu-cuntainlng Pe catalyst and by the amounts cf KaO 
and ZnO added to  the catalyst], 7S71 

Hydrogenation of cerbmn moncxide (Use of Fe oxide or 
salt, Zn alumlna%e~ and KaCO~ ¢atai~st]s E490 
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........................................................... 
H y d r o g e n a t i o n  c f  ca rbon  e c n c x i d e  ( ~ t a r t i n g  gas o b t a i n e d  

by gaslficstlon o f  fuels under p r e s s u r e  w i t h  s teae  and 
C or O - e n r i c h e d  a i r ) s  2874 

H y d r o g e n a t i o n  o f  c a r b o n  e c n c x t d e  ( P r e p a r a t i o n  o f  Fe 
c a t a l y s t  f rom FeSO~ s o l u t i o n ) ,  8711  

H y d r o g e n a t i o n  c f  c a r b c r  n o n c x i d e  ( F i u l d i z e d  bed ;  c a t a l y s t  
p r e p a r e d  f rom p e l l e t s  o f  Fe o x i d e s  c o n t a i n i n g  K, ~ ] ,  
SIOz,  T i O 2 ,  e t c . ,  by r e d u c t i c ~  w i t h  H ) ,  2829 

H y d r o g e n a t i o n  o f  ca rbon  monox ide  under  p r e s s u r e  and w i t h  
e x t r a c t i o n  o f  the  c a t a l y s t  In the r e a c t o r  (Using Co, 
N i ,  and e a p e c i a l l y  Fe c a t a l y s t s ) 9  6694 

H y d r o g e n a t i o n  c f  ca rbon  monox ide  ( A r r a n g e m e n t  f o r  
F i s c h e r - - ~ r c ~ s c h  s ~ n t h e s i s ~  6717 

H y d r o g e n a t i o n  o f  carbon  ~ o n o x i d e  w i t h  a ~ rcmcted  l r c n  
c a t a l y s t  ( M e t a l l i c  Fe c a t a l y s t  c c n t a i n i n g  0 . ~ - 2 . 0  w t .  
KzC) ,  2791 

H y d r o g e n a t i c n  c f  ca rbon  e o n c x i d e  w i t h  p r e t r e a t e d  i r o n  
c a t a l y s t s  (Fe c a t a l y s t s  t r e a t e d  w i t h  C G - c c n t a i n l n ~  
gases u n t i l  g r e a t e r  than c r  equa l  15-501 i s  c o n v e r t e d  
to c a r b i d e  and then  t r e a t e d  w i t h  H u n t i l  g r e a t e r  than 
c r  equa l  701 o f  c a r b i d e  i s  r e d u c e d ) 9  6739 

H y d r o g e n s t l c ~  c f  ca rbon  s c n c x l d a  ( P r c d u c t i o n  o f  
h y d r o c a r b o n s  and o x y g e n a t e d  coapounds ;  c a t a l y s t s  
c o n s i s t i n g  o f  Group V I I I  ~ e t a l s  s u p p o r t e d  cn K l e s e l g u h r  
c r  c l a y ;  Co c a t a l y s t  a t  2~8 -45~o~ ,  6323 

H ~ d r o g e n a t i o n  o f  c a r b o n  m o n o x i d e  ( C a t a l y s t  p r e c l p l t a t e d  
f rom hat  meta l  n i t r a t e  s o l u t i o n  b~ a d d i t i o n  c f  hc t  
Na2C~ 3 a c l u t i c n ;  c o n s i s t s  o f  Fe 1009 Cu 5, CaC 10,  a rd  
k i e s e l g u h r  I0 parts)s 870~ 

H y d r o g e n s t i c n  o f  ca rbon  d i o x i d e  ove r  a s u p p o r t e d  
r u t h e n i u s  c a t a l y s t  9 3123 

H y d r o g e n a t i c ~  c f  ca rbcn  s c n c x i d e  and c a r b o n  d i o x i d e  on 
s u p p c r t e d  r u t h e n i u m  c a t a l y s t s  e t  ~ c d e r a t e  p ressu re~  
( M o l e c u l a r  w e i g h t  c f  p r o d u c t  d e c r e a s e s  s h a r p l y  w i t h  
increasing H/C~ r a t i c  of  feed g a s ) ,  6813 

~ y d r c g e n a t i c n  Of carbon s o n c x i d e  in  the  p resence  c f  
d e s i c c a n t s  ( I n t r o d u c t i o n  c f  d e s i c c a n t s  t c  remove w a t e r  
vapcr), 6259 

H y d r o g e n a t i o n  o f  ca rbon  m o n o x i d e  in  l i q u i d  c a t a l y s t  
s u s p e n s i o n s  (Fassage  o f  s y n t h e s i s  gas i n t o  suspens ion  
c f  c a t a l y s t  i r  o i l  p r c d u c t ;  Fe c a t a l y s t s ;  Co or Ni 
c a t a l y s t s  activated by Th, Mg, Cu, or their  compounds), 
2831 

H y d r o g e n a t i o n  c f  ca rbon  monox ide  ( S y n t h e s i s  ga~ 
c o n t a i n i n g  CC passed up t h r o u g h  l i q u i d  =ed lus  h a v i n g  Fe 
c a t a l y s t  in s u s p e n s i o n ;  c o n v e r s i o n  of  90~ cf  CO t c  
hydrocarbcn in one r e a c t o r ;  in  several s t a g e s ,  98-9~ cf 
CO I s  c o n v e r t e d ) 9  2886 

H y d r o g e n e t i c n  o f  carbon  moncx ide  (Use o f  f i n e l y  divided 
c a t a l y s t  with H and CC at  250 p . s . i ,  at 575oF and l a t e r  
a t  825OF) ,  8337 

H y d r o g e n a t i o n  c f  CO ( U s i n g  c a t a l y t i c a l l y  a c t i v e  N i ,  Co, 
cr  Fe s a l t s ) ,  6109 

H y d r o g e n a t i c n  c f  carbc~  mcncx tde  utilizing an a l l o y  
c a t a l y s t  ( ~ l l o y  c o n t a i n s  Mn ~ - 3 0 ~ ,  Cu cr Ag 4 0 ~ 7 0 ~ ,  and 
AI or  Sn 1 ~ - 4 ~ ;  has dec reased  r e g e n e r a t i o n  frequency), 
2859 

h y d r o g e n a t i o n  o f  c a r b o n  m o n o x i d e  to h y d r c c s r b o n s  (Gaseous 
s i x t u r e  o f  CO end H passed s u c c e s s i v e l ~  t h r o u g h  at  
l e a s t  2 v c l u m e s  o f  s u s p e n s i o n  c f  h y d r o g e n a t i o n  
c a t a l y s t ;  d e s c r i p t i o n  o f  a p p a r a t u s ) ,  6790 

Hydrcgenstlcn o f  CO (Using ~i ,  Co, cr Fe suspended in a 
l iquid  sed iu~  as c a t e l y s t ~ ,  6074 

H y d r o g e n a t i o n  c f  ca rbon  ¢ o n o x i d e  ( A t c m i z a t i o n  cf gases 
and c a t a l y s t ) ,  2839 

~ y d r o g e n a t i c n  c f  o x i d e s  c f  ca rbcn  ( C a t a l y s t s  a re  Fe + 10-  
I00~ Cu and aisc MgC, 2nC9 CaD, 8a~, or similar 
c o ~ p c u n d ~ ,  EE?9 

H y d r o g e n a t i o n  ct carbcr ecncxide, 8634 
ImFroved cata lyst  for hydrcgenaticr c f  carbon monoxide 

( P r e p a r a t i o n  o f  c a t a l y s t  c c n t a i n i n g  Co, MgC, or  ThEse, 
and a c i d - t r e a t e d  b e n t o n i t e  c l a y ) ,  2881 

I ~ p r o v e d  h y d r o c a r b o n s  s y n t h e s i s  ( R e d u c t i o n  o f  CU), 8499 
I w p r o v e d  s y n t h e s i s  o f  m o t o r - f u e l  h ~ d r o c a r b c n s  ( ~ i s c h e r -  

7ropsch c a t a l y s t  is charged  to a v e r t i c a l  r e a c t o r ) ,  
8205 

I m p r o v i n g  the h e a t i n g  v a l u e s  o f  f u e l  gases by s e t h a n a t i o n  
( R e a c t i o n  o f  CO a n d / o r  CC z w i t h  H in  p resence  o f  k 
s u l f i d e  tc produce =ethane; c a t a l y s t  p r e p a r a t i o n ) ,  5119 

I n d u s t r i a l  s y n t h e s i s  o f  h y d r o c a r b o n s  f r o e  hyd rcgen  and 
c a r b o n  mcnox ide  ( A p p l i c a t i o n s  of Eischer-Trcpsoh 
synthesis~, ~901 

I n d u s t r i a l  and eccnonic Fcss ib i l i t l ea  of carbon monoxide 
hydrcgen~ticn (Pro~-~ss re~ort on Fischer--Tropscb 
synthesis), 2777 

I n v e s t i g a t i c r s  cn s y n t h e t i c  f u e l s  c a r r i e d  out  at  the  
Kaiser ~ i l h e i m  I n s t i t u t  f u r  K o h l e n f c r s c h u n g  ( C a t a l y s t s  
c o n s i s t i n g  c f  h lzO s + l h  o x i d e  or  2nC-A lzCa)~  6145 

I n v e s t i g a t i o n  cf  r o l e  o f  s t r a i g h t - c h a i n  s t r u c t u n e s  in 
s y n t h e s i s  of h y d r o c a r b o n s  froe ca rbon  ~onox ide  and 
h y d r c g e n  ( C c - - T h  c a t a l y s t s ;  s y n t h e s i s  at  1950 ) ,  6885 

I r o n  ( o x i d e }  c a t a l y s t s  for the  h y d r o g e n a t i o n  o f  carbon  
monox ide  under  a t m o s p h e r i c  p r e s s u r e  ( P r e p a r a t i o n  by 
c o p r e c i p i t e t i n g  e q u i m o l a r  ~ l x t u r e s  c f  Fe and Ca 
n i t r a t e s  w i t h  NaDH, w a s h i n g ,  m i x i n g  w i t h  KzCG z 
g r a n u l a t i n g ,  d r y i n g ~  and r e d u c i n g  w i t h  H z at  2 5 0 0 ) ,  
~39~ 

Iron c a t a l y s t  f c r  r e d u c t i o n  c f  carbon  monoxide ( C a t a l y s t  

o f  Fe 100,  Cu 59 K=C 59 SLD= 259 HeC 85 par te )9  6691 
I r o n  c e t a l y a t a t  e s p e c i a l l y  f o r  s y n t h e s i s  o f  h y d r o c a r b ¢ n s  

f rom s y n t h e s i s  gas ( P r e p e r a t i © n  o f  t r c n  c a t a l y s t  
i m p r e g n a t e d  w i t h  KzCEz) t  6753 

I r o n  c a t a l y s t s  ( P r e p a r a t i o n  o f  s u p p o r t e d  Fe c a t a l y s t  f o r  
s y n t h e s i s  o f  h y d r o c a r b o n s  f rom H and CG by 
p r e c i p i t a t i n g  aqueous s o l u t i o n  o f  Fe s a l t ) ,  413e 

I r o n  c a t a l y s t s  f o r  h y d r o g e n a t i o n  c f  c a r b o n  m o n o x i d e  
( P r e p a r a t i o n  cf irc~ catalyst f r o s  waste  Fe$C~ 
s o l u t | c n ) 9  2884 

I r o n  c a t a l y s t s  f o r  t h e  h y d r o g e n a t i o n  o f  c a r b o n  e o n o x l d e  
( 8 g l u t t o n s  c f  Fe s a l t s  p r e c i p i t a t e d  by a d d i t i o n  o f  
finely dispersed ainerals cf a l k a l i n e  earth metaled, 
6656 

I r o n  c a t a l y s t  ( P r o d u c t i o n  o f  h y d r o c a r b o n s  f r o a  CO end H~, 
6318 

I r o n  c a t a l y s t  f o r  s y n t h e s i s  o f  g a s o l i n e  (Use o f  ENOs 
i n s t e a d  o f  HeC03 to  a c t i v a t e  the  c a t a l y s t ) ,  6063 

I r o n  c a t a l y s t  f o r  h y d r o g e n a t i o n  o f  ca rbon  a n n e x | d e  
( F r e p a r e t i c n  o f  i r o n  c a t a l y s t  c o n t a i n i n g  £lCs and KEG), 
6624 

I r o n  c a t a l y s t  f o r  s y n t h e s i s  o f  h y d r o c a r b o n s  f rom ca rbon  
monox ide  end hyd rogen  ( C a t a l y s t  eade c f  Fa~ Cut and ~n 
tc  wh i ch  i s  added 4 to  61 c f  p r o d u c t  o b t a i n e d  by 
t r e a t i n g  $tCa w i t h  excess  o f  KOH), 67~3 

Iron catalysts f o r  h ~ d r o g e n a t i o n  cf ca rbon  monox ide  
( H y d r o g e n a t i o n  a t  220 o and 245 o a t  ~ a t e ;  [ F a ( N O 3 ) a  X 
98209 Zn(NOs)z  X 6HaC , and Cu(NOs)2 X 3HaOle ,  6562 

I r o n  c a t a l y s t  r e g e n e r a t i o n  ( C a t a l y s t  f o r  s y n t h e s i s  c f  
h y d r o c a r b o n s  f rom CC and H)~ 6326 

I r o n  c a t a l y s t  f o r  the  s y n t h e s i s  o f  h y d r o c a r b o n s  and t h e i r  
o x y g e n a t e d  d e r i v a t i v e s  f rom ca rbon  ¢ c n o x / d e  and 
hydrogen (Catalyst produced from rolling mill scale to 
wh ich  i s  added f e r r o c h r o m e  or  reduced  powdered Fe 
c h r o m a t e ;  a c t i v a t e d  w i t h  ~gO or  KICk9 6712 

I r c n  c a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  ca rbon  e o n o x i d e  ( P a r t  
o f  S lOz  a d d e d  i n  fo rm o t h e r  t h a n  a l k a l i n e  s i l i c a t e ) ,  
2830 

I r o n  c a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  ca rbon  e o n o x i d e  
( C o m p o s i t l c n  o f  F u l l e r ~ s  e a r t h  a f f e c t s  i n f l u e n c e s  o f  
c a t a l y s t ) ,  2864 

Iron catalyst for hydrccarbcn synthesis (Liquid p r o d u c t s  
f rom r e d u c t i o n  o f  CE by H u s i n g  Fe c a t a l y s t  a t  67~-  
750OF and 400 p . a . i . ~ ,  6525 

I r o n  c a t a l y s t  f o r  the h y d r o g e n a t i o n  o f  ca rbon  monox ide  
( P r e p a r a t i o n  o f  i r o n  c a t a l y s t  f o r  p r o d u c t i o n  c f  
alcohols, e s t e r a t  and a l d e h y d e s ) ,  2811 

Iron c a t a l y s t s  for hydrogenation o f  ca rbon  e o n o x i d e  
( ~ e t a l  n i t r a t e  s o l u t i o n  ( I C 0 0  i . )  c o n t a i n i n g  400 Fe and 
0 .2  g C u / l .  t r e a t e d  w i t h  1050 I .  101 Na2CCI; 6 . 8  Kg 
F u i l e r l s  e a r t h  c o n t a i n i n g  65 .61  SiC s added;  f i l t e r e d  
o x i d e s  t r e a t e d  w i t h  K s i l i c a t e  to  f o r ~  K I O ) ,  2860 

I r o n  c a t a l y s t s  f o r  F i s c h e r - - T r o p s c h  s y n t h e s i s  C H e a t i n g  
i n t i m a t e  m i x t u r e  o f  Fe c x l d e  end a l k a l i  B e t e l  c a r b o n a t e  
or  h y p e r o x i d e  to  p roduce  alkali a e t a l  ferrite; 
decompos ing  f e r r i t e  w i t h  HzC; wash ing  p r o d u c t  u n t i l  
a l k a l i  f r e e ;  r e i e p r e g n a t i n g  p r o d u c t  w i t h  0 . 1 - ~ . 0 1  
a l k a l i  o c t a l  s a l t ) 9  6695 

I r o n  c a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  ca rbon  e o n o x t d e  ( ~ e r y  
a c t i v e  Fe c a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  CC p r e p a r e d  by 
r e d u c t i o n  w i t h  gas c c n t e l r i n g  CO and H followed by 
h e a t i n g  to  r e a c t i o n  t e m p e r a t u r e ;  c a t a l y s t  o f  Fe,  S lOe,  
~g,  Cu$ and K~CCs)9 2840 

I r o r  c a t a l y s t  f o r  s y n t h e s i s  o f  g a s o l i n e - r a n g e  
h y d r o c a r b o n s ,  E~9E 

I r o n  c a t a l y s t s  in  t he  s y n t h e s i s  o f  m o t o r  s p i r i t  by 
h y d r o g e n a t i o n  o f  ca rbon  monox ide  (Use o f  c u b i c a l  
Fe2Oa),  5640 

I r o n  c a t a l y s t  r e g e n e r a t i o n  by h e a t i n g  to  6C0 to  1050°F a t  
250 Ib/in z w i t h  H2- -HaC,  6489 

iron n i t r i d e  catalysts i n  carbon monox ide  hydrogenatlcn 
(Preparation cf catalyst), 2812 

iron oxide-alkali metal trlcxelatoferrate (Ill) catalysts 
( P r e p a r a t i o n  o f  catalyst for synthesis of hydrocarbons 

f r o ~  CO and H), 6209 
I r o n  o x i d e - a l k a l i  B e t e l  p y r c a n t i f c n i a t e  c a t a l y s t s  f o r  the  

h y d r o g e n a t i o n  o f  ca rbon  e c n c x i d e ,  6~10 
~somer d i s t r i b u t i o n  in the  h y d r o c a r b o n  p r c d u c t s  o f  t he  

F i s c h e r - - T r o p s c h  s y n t h e s i s  (Use o f  Eo- -ThOs- -~gG - °  
k l e $ e l g u h r  c a t a l y s t  i n  r e a c t i o n  c t  CD w i t h  H i t  bE04 

K i n e t i c s  o f  gas s y n t h e s i s  u s i n g  r e c y c l e  sys tems 
( C o n v e r s i o n  o f  coa l  to  gaseous f u e l s ;  h y d r o g e n a t i o n  o f  
CC and C d i o x i d e  o v e r  Raney Ni c a t a l y s t  and a n l t r i d a d ,  
d u s t e d  Fe c a t a l y s t ) ,  5834 

K i n e t i c s  c f  methane s y n t h e s i s  (1  a t e  p r e s s u r e ,  300 t c  
3 5 0 ° ) ,  3608 

Kinetics o f  the Fischer--~ropsch synthesis on i r o n  
c a t a l y s t s  (Ese c f  n l t r i d e d  Fe c a t a l v s t a ) ~  6797 

L a b o r a t o r y - s c a l e  i n v e s t i g a t i o n  o f  c a t a l y t i c  c o n v e r s i o n  o f  
s y n t h e s i s  gas t c  ee thane  ( C a t a l y s t  made by 
p r e c i p i t a t i n g  A l - - ~ n - p r c m c t e d  Ni s a l t s  on c h i n a  c l a y  
w i t h  K~CE] s o l u t i c r  f r e e  s o l u t i o n  c o n t a i n i n g  ~ i ( N C a } s  
1009 Pn n i t r a t e  20 ,  ~1 n i t r a t e  1 3 . 6 ,  c h i n a  c l a y  2~,  and 
K2CO ] 97 p a r t s ) ,  4117 

L i f e  o f  a c o b a l t  c a t a l y s t  f o r  the  s y n t h e s i s  of 
h y d r o c a r b o n s  at  a t m o s p h e r i c  p r e s s u r e  ( F l s c h e r - T r o p s c h  
process using c a t a l y s t  of Co9 ThO~, MOO, and 
k i e s a l g u h r ~ 9  6 i 5 9  

L i q u i d  h y d r o c a r b o n s  f rom carbon monox ide  and h y d r o g e n  
( U s i n g  Co- -Th  o x i d e s  c a t a l y s t ) ,  5921 

L i q u i d  h y d r o c a r b o n s  ( P r o d u c t i o n  by r e d u c t i o n  ¢ f  CC on C¢ 



509 C~ECN MCNCXIEE/REDgCTICN c a t a l y s t ) ,  6EEE 
L e o - b o i l i n g  h y d r o c a r b o n s  by c a t a l y t i c  h y d r o g e n a t i o n  o f  

cartcr mcnaxlde (Product is mcstl~ unsaturated, low- 
b o i l i n g  hMdrccarbons; Pe ox ide  c a t a l y s t  containing Cu 
and K), 5748 

Magnetic c a t a l y s t  (Hydrocarbon syn%hesis catalyst o f  
ox i de  of  Fe, Co, o r  N i ) ,  6544 

Main ta in ing  the catalMst actlvltN In syn thes i s  of  
h~drocarbcn~ (~egene ra t i cn  of  Co c a t a l y s t  by a d d i t i o n  
o f  a l k a l i  metal coapcund~ and r a i ~ i n g  temperature g tc  
l eaF ) ,  E30E 

Panufacture of hydrocarbcn~ from carbon s c n o x i d e  and 
hydrogen (Review), ~ee7 

Manufacture c f  high-antiknock motor-fuel bydrccarbons by 
catalytic coruersicn cf CC and H, ~ggO 

Mechan ica l l y  s t rong c a t a l y s t  p e l l e t s  f o r  tbe convers ion  
c f  carbon monoxide w i th  steam ( C a t a l y s t  ob ta ined  by 
r o l l i n g  wass  c o n s i s t i n g  of  powdered  i n d u s t r i a l  F e - - C r  
c a t a l y s t ,  b i n d i n g  m a t e r i a l ,  and plasticizar, d r y [ a g o  
and calcining product ;  kaolin Is added],  6752 

Mechaniss of s s s i c c n t a c t  h~drogsnat ion  of  carbon monoxide 
under pressure ( C a t a l y s t s  have high deh~dratlon 
a b i l l t 9 ~  , 6602 

Mechanism cf th= syn thes is  c f  hydrocarbons from carbon 
monoxide and hydrogen cn i ron  c a t a l y s t s ,  3857 

Mechinism of syn thes is  of methane from carbcn monoxide 
and hydrogen on a n i c k e l  eatal~st, 3344 

~ a c h a n i s m  of  the  F i s c h e r - T r c p s c h  r e a c t i o ~  ( E f f e c t s  c f  
length o f  c a t a l y s t  bad on nature c f  p rcduc t  formed), 
elSC 

Mechanism of  the synthasis c f  hydrocarbons from carbon 
monoxide and hydrogen (AnalVsi~ ef gaseous products 
usicg Fe, Ni ,  cr  Co c a t a l y s t s ) ,  627g 

Pecha~ism cf the synthesis of hNcrccarbons from water 
g a s ,  5 8 ~  

Mechanism studies of the Fi~cher--~rcpsch synthesis. 
Add i t i on  c f  r a d i o a c t i v e  a l c o h o l ,  6457 

~ethanatlon c a t a l y s t s  (Fre~aratlcn of c a t a l y s t s  for 
production c f  methane from C£ and H; e v a l u a t i o n  o f  
c a t a l y s t  ; e r f c r m a n c a ] ,  6965 

~ethana (Removal o f  o rgan ic  s u l f u r  compounds using 
hydrated cx ida  o f  Fs; remcual o f  has using Z n ~  
p roduc t ion  of methane using Ni c a t a l y s t  prcmcted by 
Al), 2290 

Methane t~ catalytic hydrogenation of  c a r b c n  oxides (H25 
and c ther  ~ ccmFounds removed), 4265 

~ethane fo rmat ion  in car ton  monoxide-- and d i c x i d e -  
c o n t a i n i n g  gas m ix tu res  ~ f t h  varicus n i c k e l  catalysts, 
~226 

Mathana fros carbcn monoxide and hydrogen (Using an Ni-- 
Mn--AI c a t a l y s t ] ,  4131 

Methana s~nthasis frce Ha--CE mlxturea by means of 
sulfur-roe[stoat cataiMsts (Using a Mc--Al2£ 3 
catalyst), 4711 

Method and [fluidizatlcn] apparatus for conductin~ 
chemical r e a c t l c n s  (P roduc t i on  o f  hydrocarbons from CE 
and H in a f l u l d i z a t i c n  chamber equipped w i t h  a h e a t -  
transfer zone),  6360 

Mised adscr~t[cn cf h~drcgan and carbon monoxide of 
F ische r - -T rogsch  c a t a l ~ s t s ~  6370 

Mix tu ras  o f  carbon monoxide and hydrogen ( F i s c h e r - -  
Tropsch sMnthasia; use o f  fluidizad s~lids), 2747 

Mix tu res  o f  hydrocarbons,  e t c .  (Produced b~ hydrogenat ion  
of  CO using Fe oxidas or oxidized Fe compounds as 
c a t a l ~ s t s ~ ,  ~028 

Motor f ue l s  (From r e a c t i o n  a t  750 to 1500op o f  l i q u i d  and 
gaseous h~drccarbons produced frcm r e d u c t i o n  of  CE by 
H), 5872 

~c to r  f ue l  f r c a  r a a c t i c r  products of  carbon monoxide and 
hydrogen ' ~ 9  

Motor f ue l  fUss of  Fe, CO, K i ,  PU~ or  Re as catalysts in 
raduc t ion  cf CO], 5301 

~otor-fuel hydrocarbons (Synthesis c f  gasoline from CO 
and H using Fa c a t a l y s t ) ,  E61g 

Motor f ue l  fras carbon a c n c x i d e  and hydrogen (CO and H 
reacted at 475 to E~O°C at  50 ats using Fe ca ta l ys t ;  
p o r t i o n  c f  product  t r e a t e d  at  700 to 950°C using 
s i l i c e o u s  c a t a l y s t ] ,  6992 

M u l t i s t e p  opa ra t i on  o f  i r on  c a t a l y s t s  f o r  carbon moncxide 
hydrogenat ion~ 6749 

N e u t r a l i z a t i o n  c f  f a t t ~  acids formed in syn thes is  o f  
hydrocarbons from carbon monoxide and hydrcgen, 6002 

New developments in tha hydrocarbon syn thes is  ( P l s c h e r - -  
I r c F s c h  s~n thes ls ;  accncmics]~ 664~ 

New f l o u - s h a e t s  far syntheses from carbcn monexide and 
hydrogen ( E f f e c t s  ef He:CC r a t i o  cn natura of  products  
cn an Fe--Cu c a t a l y s t ] ~  6728 

Ne~ f o res  c f  s~nthsa ia  Cf hydrocarbons from carbon 
monc*ide and hydrogen ( C r i t i c a l  r a v i e w ] ~  6371 

New syn thes is  c f  h y d r c c a r b c n s  from c a r b o n  monexide  
(Fischar--Trcpach s y n t h e s i s ;  rsaction mechanism), 6236 

k i c k e l - - t h o r l a - - k i e s e l g u h r  (100 :18 :100}  c a t a l y s t  f o r  the 
F iacha r - -T rcFsch  sMnthssis at  mad[us pressure. III 
( E f f a c t s  c f  charge stock cn h y d r o c a r b o n  yields), 6191 

k i o k e l - - t h o r l a - - k i e s e l g u h r  (100 :18 :100 ]  c a t a l y s t  f o r  the 
F l schs r - -T rapsch  r e a c t i o n .  If. ( E f f e c t s  c f  charge s t cck  
cn gaseous h ~ d r o c a r b o n  p r o d u c t s ) ,  5189 

N i c k e l  s l l c y  c a t a l y s t s ,  5760 
O i l  c i r c u l a t i o n  process f o r  the F i s c h e r - - T r c p s c h  

eyn thes is  (U~[ng fused i r o n  ex ide  catalyst), 6586 
Oil from coal  (Los o f  6n o x a l a t e  as c a t a l y s t  i n  r e d u c t i c n  

of CO)g 8221 
Oi l  from carbon mcncxide and bNdrogen by means of an 

i m p r o v e d  c a t a l y s t  ( C a t a l y s t s  o f  Fe and Cu h y d r o x i d e s  
p r e c i p i t a t e d  in k l e s e l g u h r  w i t h  a d d i t i o n  o f  s m a l l  
amount  o f  HaBfis; p o s s i b l e  a d d i t i o n  cf ~n c r  AI)~ a g e 4  

O i l  f rom c o a l ,  fi877 
O p e r a t i o n  o f  a s p r a y e d  Raney n i c k e l  t u b e  w a ! l  ream%or f a r  

p r o d u c t i o n  o f  a h igh-~%u g a s  ( C a t a l y t i c  h y d r o g e n a t i o n  
o f  CO), 6145 

P a r a f f i n i c  h y d r o c a r b o n s  f rom CO and H (One p a r t  CO and 2 
p a r t s  He p a s s e d  (6% 160-175  and 5-50  a%m] o v e r  Co o r  
k i e s e l g u h r  c a t a l y s t  a c t i v a t e d  by ? n ] ,  6105 

P h y s i c o c h e m i c a l  s t u d i e s  on g a s o l i n e  s y n t h e s i s .  XIII. XV. 
I n f l u e p c e  o f  p o t a s s i u m  c a r b o n a t e  and b o r i c  a c i d  up t h e  
a c t i v a t e d  a d s o r p t i o n  o f  h y d r o g e n  and c a r b o n  monoxide  cn 
iron catalysts (Catalysts of 100 Fe + 25 Cu + 2 Hn + 
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