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Frcducts cf r e a c t i o n  cf car~cn scnoxLde aRC hyorogErl Witk 

iron catalysts (Semiindustrial scale reaction between 
CC and H c v e r  Fe--Cu cata lyst  activated by borax and 
KzC[ 3 a t  200-250~ u n d e r  10 a ts  p r e s s u r e ) ,  EE4! 

Frogress in  the technique cf l i que fac t i c r  cf cca~ (~eview 
of hydrogenation, carbcni2at ic r ,  and e~tr~ctio~ cf ccal 
and the Fischer--Tro~sch synthesls)~ 5~IE 

Fro~cting c a t a l y t i c  r e a c t i o n s  in  the vapcr phase 
( R e s c t i c n  in gaseous s t ream c o n t a i n i n g  CC and H), 282~ 

Pur i f i ca t ion  cf carbcn monoxide-containing gases (CC- 
c o n t a i n i n g  g a s e s ,  e s p e c i a l l y  t h o s e  produced b~ dry 
d i s t i l l a t i c n  cr g a s i f i c a t i c n  of fue ls ) ,  ~83 

~ate  c f  f c r s a t i c n  c f  .ethane f r c ~  c a r b o n  m c n c x i ~ e  an(~ 
hydrogen with a nickel cata lyst  at elevated pressures, 
386~ 

R e a c t i n g  carbon monox ide  and hyd rogen  ( h i  c a t a l y s t  at  
3000 and a t ~ c s p h e r i c  ~ r e s s u r e ;  c a t a l y s t  o f  K a o l i ~  ~0, 
~iC  ~ 5 ,  s a n d  15~ KaCE a 3 ,  and  NaICC a 7~ ;  s t e a ~  i s  a d d e d  
sc~etimes~ 27~0 

~eacticn mechariss o f  the F i s c h e r - l r o p s c h  synthesis. Ill. 
Carbide f o r m a t i o n  on iron c a t a l y s t s  d u r i n g  carbon 
m o n o x i d e  b y d r c g e n a t i c n  ( F o r m a t i o n  and  p r o p e r t i e s  c f  
FezC; Fischer's carbide thecry of hydrogenation o f  CC; 
e f f e c t  o f  a l k a l i  and Cu p r o m o t e r s  on carbide 
f o r s a t i o n ) ~  5292 

R e a c t i c n  m e c h a r i s m  o f  the F i s c h e r - T r o p s c h  s y n t h e s i s .  IV .  
The m o l e c u l a r  s i z e  c f  t h e  a l i p h a t i c  h y d r c c a r b o n s  f r c s  
the c a t a l y t i c  h y d r o g e n a t i o n  o f  carbcn monoxide~ 6384 

Reacticn ~echariss of the Fischer--Tropsch synthesis. VI. 
F u n c t i c n  c f  w a t e r  vaFc r  i r  t he  c s r t c n  s o n o x i d e  
h y d r c g e n a t i c n ,  E367 

R e a c t i c n  c f  c a r b o n  mcncxide and  hydrcgen  in c c k e - c v e ~  g a s  
w i t h  sclybderu~ c a t a l y s t s ' t A t  40C ~ and 100 atmosphere 
pressure; effectiveness cf Mr, Cr~ Th~ Cu, and W as 
prcscters)~ 5724 

R e a c t i c n  of carbcn  mcncx ide  w i t h  c c ~ a l t  c a t a l y s t s  used in 
the synthesis of gasoline f r c ~  w a t e r  gas (Catalyst 
comprises Cc, ThOz~ ard kiesel~uhr; the reaction is 
temFerature dependent), 6C09 

R e a c t i o n  o f  coa l  w i t h  s tea~ at  h i g h  p r e s s u r e s  (Use c f  
t u n g s t e n  s u l f i d e  as c a t a l y s t  t c  c o n v e r t  ca rbon  o x i d e s  
and hydrogen to methane)~  E097 ( B H - R I - 7 2 0 9 ~  

Reactions o f  hydrogen and carbon monoxide in a tubular 
reactor with iron-copper cata lys t  (Fischer--Ircpsch 
r e a c t i o n s ] ,  2774 

R e a c t i v a t i o n  o f  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  
monox ide  (Co, ThO2~ and ~gC)~ 586£ 

R e a c t i v a t i o n  cf c a t a l y s t s  i n  hyorocarbon s y n t h e s i s  
( W i t h o u t  d i s t u r b i n g  c a r b i d e  l a y e r  on s u r f a c e ) ~  6 3 2 9  

R e a c t i v a t i c n  c f  c a t a l y s t s  (Fcr use in s y n t h e t i c  
p r o d u c t i c n  of h y d r c c a r t c n s  from H and Co)~ 6 1 6 5  

Reactivation c f  catalysts used f c r  l i q u i d - h y d r o c a r b o n  
s y n t h e s i s  ( R e g e n e r a t i o n  by h e a t i n g  a rapidly flowing 
st ream c f  H at  300 t c  4 0 0 o ) ~  6133 

R e a c t i v a t i o n  c f  ca rbon  s c n c x i d e  h y d r o g e n a t i o n  c a t a l y s t s ,  
7376 

Reac to r  f o r  h y d r o c a r b o n  s y n t h e s i s  w i t h  a f l u i d  c a t a l y s t  
bed and s e p a r a t e l y  removable b u n d l e s  of h e a t - e x c h a n g e  
e l e ~ e n t s ~  each bund le  h a v i n g  s e p a r a t e  feed and 
d i s c h a r g e  m a n i f o l d s  ( R e d u c t i o n  of CC w i t h  H at 350 -  
7 0 0 ° F ) ,  6428 

Reac to r  for h y d r o c a r b o n  s y n t h e s i s  from carbon mcnox ide  
and hyd rogen  ( C a t a l y s t  a r r a n g e d  on s u r f a c e  o f  v e r t i c a l ,  
p e r f o r a t e d  tubes  w i t h  c c c l i n g  f l u i d  c i r c u l a t i n g  t h r o u g h  
I n t e r i c r  c f  t u b e s ) ~  6 4 3 4  

Reac to r  fcr c a t a l y t i c  h ~ d r o g e n a t i o n  o f  carbcn monoxide, 
6655 

Reactcr for the c a t a l y t i c  h y d r c g e n a t i o n  cf carbon 
monoxide in a liquid e e d i u s ,  6750 

Reac to r  for h y d r o g e n a t l c n  c f  ca rbcn  monoxide (Gas bubbled 
t h r o u g h  suspension c f  c a t a l y s t  in o i l ) ,  2~35 

~ e a c t o r  f o r  h y d r o g e n a t i o n  of c a r b o n  m o n o x i d e  
( H y d r o c a r b o n s  p roduced  in ~resence  o f  c a t a l y s t  
suspended in l i q u i d  e e d i u s ) ~  2588 

Reac to r  f o r  h ~ d r o g e n a t i c n  o f  ca rbon  monox ide  (Fc  
cataiysts)~ 6£58 

Reac to r  f o r  c a t a l y t i c  h y d r o g e n a t i o n  o f  ca rbon  s c n o x i d e  
(Remova l  c f  heat  o f  r e a c t i o n  by HaO under  p r e s s u r e ) ,  
2819 

Recovery  of  oxygen compounds f r o c  F i s c h e r - - T r o p s c h  
p r o d u c t  ( R e d u c t i o n  o f  CC bN H a t  296 -320  o and 150 a t m ~  
4023 

Recovery  of h y d r e c a r b o n s  and o x y g e n - c o n t a i n i n g  compounds 
by catalytic carbon ecncxide hydrogenation 
( H y d r o g e n a t i o n  o f  C O - c o n t a i n i n g  ~ases in presence c f  Fe 
c a t a l y s t s  at  5 -30  atm and l a t e r  In p resence  o f  Co 
c a t a l y s t  a t  normal  c r  s l i g h t l y  e l e v a t e d  F r e s s u r e ) ~  283E 

Recovery  of b y - p r o d u c t s  f rom t he  h y d r o g e n a t i o n  Of ca rbon  
moncx ide~ 7356 

Red i r o n  o x i d e  t ype  f l u i d  c a t a l y s t  for hydrocarbon 
synthesis~ E4CO 

Reduced and formed iron c a t a l y s t s  f o r  ca rbon  monox ide  
h y d r o g e n a t i o n  ( C a t a l y s t s  a r e  a c t i v a t e d  and  s t a b i l i z a d  
a g a i n s t  o x i d a t i o n  by a f t e r t r e a t m e n t  w i t h  H and COs; 
c a t a l y s t  made f rom FeaOa~ CuC~ and ZnO w i t h  e d d i t i c n  of 
HzCO]; c a t a l y s t  w i t h  nc a f t e r t r e a t m e n t  l c s t  50~ of 
e f f e c t i v e n e s s  in  8 days ,  bu t  c a t a l y s t  w i t h  
a f t e r t r e a t m e n t  remained p r a c t i c a l l y  unchanged in  

e f f e c t i v e n e s s  a f t e r  E d a y s ) ,  E7Ef  
Reduced ~ a g n e t l t e  c a t a l y s t  ( P r e p a r e d  in  8 - s t a ~ e  p r o c e s s ) ,  

E486 
~ e d u c t i c n  c f  i r o n  c a t a l y s t s  c r  h y d r o g e n a t i o n  c f  c s r ~ c n  

s c n o x i d e ~  2e85 
R e d u c t i o n  o f  c a t a l y s t s  f c r  the s y r t h e s i s  c f  a l i p h a t i c  

h y d r o c a r b o n s  f rom m i x t u r e s  c f  c a r b c r  m c r c x i d e  end 
hydrogen (P ccm~aratiue s tudy  was made cn rsductlon of 
t he  f o l l o w i n g  w a t e r - g a s  c a t a l y s t s :  £ o - - T h O a - k i e s e l g u h r ;  
Fe--Cu--ThC2--K~CC3-kieselguhr; and F e - - C u - - T h O T - -  
K ~ C C a - m a r s h a l l i t e ) ,  5147 

~ e d u c t i c n  o f  carbcn  monox ide  end ca rbcn  d l c x i d e  w i t h  
o x i d e  c a t a l y s t s ,  58~C 

~ e g e n e r a t i o n  c f  f l u i d i z e d  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  
carbon monoxide (By treatment with a i r  tc burn o f t  C, 
then reducin~ gas at 14C0-1800oF 1c reduce c a t a l y s t ~  
2799 

R e g e n e r a t i o n  c f  f i u i d i z e d  c a t a l y s t  f o r  synthesis cf 
hydrocarbons from CC and H, 6444 

Regeneration of metallic catalysts used in ~reperlng 
hydrocarbons from hydrogen and carbon mcncxlde 
(Regeneration of ~n~ U, Ce, ~g, Ni9 cr Fe d s p o e i t e d  cn 
kieselguhr) ,  5967 

R e g e n e r a t i o n  cf 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  
( R e g e n e r a t i c n  and c o n t r o l  o f  s t a t e  o f  o x i d a t i o n  c f  Fe 
c a t a l y s t ) ~  E491 

~ e g e n e r a t i c n  c f  s t n t e r e d  i r o n  c a t a l y s t  ( F c r  r emcvs l  o f  C 
d e p o s i t s ) ,  53~1 

R e g e n e r a t i o n  c f  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  
mcnox ide  te h y d r o c a r b o n s  (Co- -MgO--ThGz c a t a l y s t ;  
f l c w s h e e t s ) ,  6251 

R e g e n e r a t i o n  c f  c a t a l y s t s  f c r  the  h ~ d r o g e n e t l o n  o f  ca rbon  
monox ide  ( C a t a l y s t  h y d r o g e n a t e d  a t  40C to 4 5 0 o c ) ,  6965 

R e g e n e r a t i o n  c f  c a t a l y s t s  in  the 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 carbon monox ide  and hyd rogen  (By 
r a i s i n g  r e a c t i o n  t e , p e r a t u r e  to  3C8O), 5334 

R e g e n e r a t i n g  c a t a l y z e r s  f r c e  the  c o n v e r s i o n  o f  ca rbon  
monox ide  and h y d r c g e r  tc  h y d r o c a r b o n s  (Cc c a t a l y s t s  and 
a l s o  f o r  Ni or  Fe p o s s i b l y  a c t i v a t e d  w i t h  Th I Ms9 U~ Ce 
or Mg oxideS, 6034 

R e g e n e r a t i n g  hydrocarbon synthesis catalyst CHea t i ng  in 
oxygen-free atmosphere~ 6479 

R e g e n e r a t i o n  o f  i r o n - t y p e  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  
( ~ e g e n e r a t l c n  o f  f l u i d i z e d  Fe c a t a l y s t s  by e t e a e l n g  a t  
8 0 0 - 9 0 0 ° F  f c r  4 -12  hr  and h e a t i n g  r e s u l t i n g  m a t e r i a l  a t  
830-890SF f o r  8 hr)~ 6354 

Removal o f  hydrogen s u l f i d e  in  ca rbon  monox ide  c o n v e r s i o n  
to  h y d r o c a r b o n s  (Hz~ o x i d i z e d  by a i r  to  $ and then  to  
u l f a t e  o r  t h i o ~ u l f a t e ;  HCK forms t h i o c y a n a t e . ) ~  1374 

Removal o f  e x c t h e r m i c  hea t  o f  r e a c t i o n  ( I n  the  s y n t h e s i s  
o f  h y d r o c a r b o n s  by c a t a l y t i c  c o n v e r s i o n  c f  CC--H 
m i x t u r e s ) ,  6437 

Rev iew o f  deve lopmen t  o f  p rocesses  f o r  s y n t h e s i s  c f  
l i q u i d  f u e l s  by h y d r o g e n a t i o n  of carbon  monox ide  
(Rev iew9  work i n  Geraany and US~ f rom 1g~8 to  1948;  
S ~ n o l ,  CXO, and i s c p a r a f f i n  s y n t h e s i s ;  d e p o s i t i o n  of C 
on Fe c a t a l y s t s ) t  E214 

Sc ience  of coal-to-oil ccnversicn~ E102 
Sc ience  o f  c o a l - t o - o i l  conversion, IV .  F l s c h e r - - T r o p e c h  

s y n t h e s i s  ( H i s t o r i c a l  r e v i e w ) ,  6083 
S e p a r a t i n g  powdered c a t a l y s t s  f r o ~  e x c t h e r m i c a l l y  

r e a c t i v e  gases (Use c f  c a t a l y s t  p o i s o n  tc  p r e v e n t  
d e s t r u c t i o n  o f  c a t a l y s t  and f o r m a t i o n  o f  u n d e s i r e d  
p r o d u c t s ) ,  5436 

S e p a r a t i o n  o f  ca rbon  on a n i c k e l  c a t a l y s t  dur ing the 
h y d r o g e n a t i o n  o f  ca rbon  monox ide  ( F o r m a t i o n  o f  n i c k e l  
carbide i n t e r m e d i a t e  in methane s y n t h e s i s ) 9  2770 

S e p a r a t i o n  o f  o r g a n i c  compounds l  p a r t i c u l a r l y  o x y g e n a t e d  
ccmpounds t  f rcm t he  r e a c t i o n  p r o d u c t s  o f  hydrogenat ion 
o f  c a r b c n  monox ides  5317 

Simultaneous synthesis end d e h y d r o g e n a t i o n  c f  
h y d r o c a r b o n s  ( S y n t h e s i s  u s i n g  CO end H; use of  
f l u i d l z e d  bed c a t a l y s t ) 9  6345 

S i n t e r e d  me ta l  c a t a l y s t  ( P r e p a r a t t c n  c f  s i n t e r e d  o x i d e s  
o f  Fe,  ~I, or  Cc as c a t e l y s t s ) t  6330 

Solved and u n s o l v e d  prcbleue i n  coal investigation 
( C a t a l y t i c  c o n v e r s i o n  c f  w a t e r  gas I n t o  l i q u i d  
h y d r o c a r b o n s ~ 9  5648 

Some c h e m i c a l s  f rom s y n t h e t i c  l i q u i d  f u e l  p r o c l l l a l ~  5257 
S t a g e w i s e  p rocess  f o r  t he  h y d r o g e n a t i o n  o f  ca rbon  

monox ide  ( P r o c e s s  for p r o d u c i n g  h y d r o c a r b c n s  and 
o x y g e n a t e d  h y d r o c a r b o n s ;  use o f  Fe c a t a l y s t ) 9  2765 

S t a i n l e s s  s t e e l  c a t a l y s t  for  hydrocarbon s y n t h e s i s  
( S t a i n l e s s  s t e e l  In f i n e l y  d i v i d e d  p a r t i c l e  s i z e  
c o n t a i n i n g  4 -303  Or, 4-8Z Ni~ a c t i v a t e d  by small amount 
o f  Na compounds;  p r o d u c t i o n  o f  h y d r o c a r b c n s  In g a s o l i n e  
range  by r e d u c t i o n  of CO}, 6416 

S t a n d a r d  town gas f rom coke -oven  gas (By  a d d i t i o n  o f  
w a t e r  g a s  o v e r  a Co c a t a l y s t ) ,  4492 

S t a r t i n g  o f  c o n t a c t  c a t a l y s t s  ( T r e a t m e n t  w i t h  CCz o f  
c o n t a c t  c a t a l y s t s  f o r  s y n t h e s i z i n g  h y d r o c a r b o n s  f r o m  CO 
and H)~ 6036 

S t o i c h i o m e t r y  o f  the  h y d r c g e n a t i o r  ¢ f  ca rbon  monoxldm~ 
2882 

S tudy  o f  chemica l  c o m p o s i t i o n  o f  s y n t i n  ( A n a l y s i s  o f  
w a t e r  over ~ i - - C o - - A I  c a t a l y m t s ) ~  6126 

S tudy  o f  g a s i f i c a t i o n .  ~ i s s c c i a t i o n  r e a c t i o n  o f  w a t e r  
vapor~  ca rbon  d i o x i d e ~  and carbon monoxide. Conversion 
r e a c t i o n  o f  c a r b o n  monox ide  (Revimu}~ 32~4 

Study  o f  methane s y n t h e s i s  w i t h  8 f l u l d l z m d  c a t a l y s t  
( N i c k e l  c a t e l y s t ) ~  4 1 6 5  



Stud~ c f  the process c f  me thane  ~ynthes is  in an a p p a r a t u s  
wi th  e p ~ e u d c - | i q u i d  c a t a l y s t  l a y e r  ( F l u i d l z e d  Ni 
c a t a l y s t  ( ~ r e r a r e d  ~N d i t ~ c l v i n ~  t l  f r c ~  A l - - N i  a l l o y ) ' ;  
r e a c t i o n  3C0 + 5Ha * 2CH~ • Hz~ + COz]~ 433~ 

Stud N c f  thermal and chemical  a c t i v a t i o n  cf t a l c - b a s e d  
catai~sts fcr synthesis frcu carEc~ monoxide  and 
h~drogen (Effects of  the f c l l o w t n ~  additive~ were 
studied: LIOAc]; NaOAc~; N~E~07; NazCE~; KzC~; KN03; 
F~CrzC7; KzWC~; K~SICz; KC~; KMnO~; K~r; KCI; KsSO~; 
and Ba(~H]z), ~ 

Study on the syn thes is  c f  l i q u i d  fuels froff  carbo~ 
• cnc~ide a~d hydrogen ( U s i n ~  Ki and CC catalysts On 
k i ese lguh r )~  ~936 

~ u b s t i t u t e  and s y n t h e t i c  motor f u e l s  (Fethcd~ c f  
p r o d u c t i c r ~  p c a s i b i l i t i e s  for U~e~ a~d p r c d u c t i c n  
f i g u r e s  f o r  the hydrcgenat io~  c f  coal  end a c e t y l e n e ) ,  
~81E 

f iuppcrt  for c e t a t y a t  for h~drogenat ien Of carbon monoxide 
(Use c f  Cc c r  Th catalysts on diatomaceous earth 
suppor t s ; ,  5q68 

~upported cobalt c a t a l y s t  for hydrccerbcn synthesis 
( C a t a l y s t s  of 32g Cc Frcmcted by 1~ ThOe and 3~ HgO 
supported on 64~ o f  equal amounts c f  unca lc ined 
diatomaceous ear th  and alumina c c e t a i n i n g  l e s s  than 
about 0.8~ alkali s e t e l  ec~pcund such as Na~C and 
s teE iJ i zed  w i th  about 5~ SlO a used in r educ t i on  of CG 
by H and s~nthes is  of E - c c ~ t a i n i n g  compounds), 6424 

[ y n t h e ~ l s  cf hNdrccar~cns (Production of ~cr~all~ liquid 
hydrocarbons by passing m i x t u r e  of  1 p a r t  C~ and 1-2 H, 
at 4EO-E~OoF and 7~-400 p . s . i . ~  through reaction 2cne 
con ta i n i ng  f [ u i d i z a d  ease cf 2C0-~00 mass metallic Fe]s 
E~O~ 

~ n t h e s i s  o f  h~drocarbcn~ (Kse of  Fe c a t a l y s t  in 2-s tep  
process uhich Freventa f c r s a t i o n  o f  C and c a t a l y s t  
c o n t a m t n a t i c n ~  6470 

Synthes is  c f  h y d r c c a r b c r s  (Use  e f  CC and H with l o w e r  
a l coho l  tc reeove heat of  r e a c t i o n ;  use of  Co--ThCe 
c a t a l y s t ] ,  E348 

Synthes is  c f  h ~ d r o c a r b c n s  e m p l = y i n g  a hydrogen-sintered 
p y r i t e s  ash ( F r e p a r a t i c n  c f  K~CO~- impregna ted~  
hyd rcgen -s i n ta red  FYr i t es  ash c a t a l y s t ] ,  7372 

S y n t h e s i s  c f  g a s o l i n e  from c a r b o n  mcncxide  and hydrogen. 
LXU. Reduction bN h y d r o g e n  end b e a t - t r e a t m e n t  o f  i r o n  
c a t a l y s t s ,  ~049 

~vnthes is  o f  hNdrocarbcns from c a r b o n  monoxide and 
hydrogen (Format ion  c f  l i q u i d  hydrocarbons by 
suppression cf l i g h t  gase~ and CCa], 657E 

Syuthss is  of  methane from hydrogen and c a r b o n  ~ o n o x i d e  c r  
c a r b o n  d i c x i d e  (Use o f  c a t a l y s t s  such as N i ,  Co, Ft~ 
and Fe at  up te 400o; new hi c a t a l y s t  most e f f e c t i v e -  
conta ined Ni 100, AloEs 350, M~ 20, quar tz  send 100 

S y n t h e s i s  c f  benzine from carbon monoxide and hydrogen at  
o r d i n a r y  presaure .  XXXVI. ~ e l a t i o n  o f  t h e  a c t i v i t y  o f  
the c a t a l y s t  to the s~n thes ls  requ i rements  a t  too h i g h  
te~pera tura~ ~791 

~ynthssis c f  h igh-B tu  gas i r a  Raney n i c k e l - c o a t e d  tube-  
w a l l  r e a c t o r  ( P r a c t i c e l l ~  c o m p l e t e  c o n v e r s i o n  o f  3:1 
~ o l a r  H/CO r a t i o  e y n t h e s i ~  ge e  to high Btu gas 
(methene ] l  ~ 5028 

Synthes is  of methane (From CO and s t eam in presence c f  
c a r b i d e  forming metal], 4156 

Synthes is  gel  (Cu ca ta lNs t  cn a c t i v a t e d  C tattler), 6398 
Synthes is  of  gaseous hydrocarbons f r c s  carbon ~onoxfde 

and hydrogen. V I I .  E f f e c t  of  temperature or  syn thes i s  
w i th  coba l t  c a t a l y s t s ,  E129 

Synthesis of  gaseous hydrocarbons f ro=  carbon monoxide  
and hydrogen, g I I I .  E f f e c t  o f  coops, of  the syn thes i s  
gae  on l r c n  c a t a l y s t s ,  61~fl 

S y n t h e s i s  c f  organ ic  ¢cepounds (Reac t i on  of  H and CO in 
presence c f  Cc c a t a l y s t  promoted by ThCa a t  150 t c  500 
lb / ins  and 250 to 650eF], 1793 

Synthes is  c f  gaso l i ne  f r ¢ ~  c a r b o n  monoxide and hydrogen, 
L V l I I ,  Mutual I n f l u e n c e  ¢f  b c r i c  a c i d  and a l k a l i  i n  
prosa t i ng  a c t i v i t i e s  c f  i r c n - c c ~ F e r  c s t a l y a t s ,  601~ 

awnthesis  o f  gaso l i ne  f ro~  carbon i c n o x i d e  and hydrogen. 
LXlII. I r o n  catalysts and t h e  compos i t ion  of gas used 
In the synthes ls~ 699E 

Synthes is  of  gaseous h y d r o c a r b o n s  from carbon monoxide 
and hydrogen. IX.  E f f e c t  c f  addn. of  diatomaceous ea r t h  
on i r o~  c a t a l y s t s ,  6112 

Synthesis of  gaseous h~drocarbo ,s  from carbon monoxide 
and h y d r o g e n ,  X. E f f e c t  of  v a r i o u s  c a r r i e r s  on the i r o n  
c e t a l y s t a ,  El13 

Systhea is  c f  h ~ d r c c a r b c n s  in the p r e s e n c e  o f  a f l u i d -  
phase c a t a l y s t  ( I r o n  c a t a l y s t ] ,  6823 

Synthes is  uf  p e t r o l e u m - l i k e  hydrocarbons f rom 
carbonaceous materiel ( F u n d a m e n t a l  p r i n c i p l e s  of t h e  
F l s c h e r - - T r c F e c h  eyn thes ia~ ,  588Q 

5vnthea i=  of  h y d r o c a r b o n s  (Reduct ion  of CO with H using 
Fe, Cc~ or  Ni c a t a l y s t ] ,  E549 

S y n t h e s i s  o f  h ~ d r c e a r b c n a  f rcm h g d r c g e n  snd c a r b o n  
monoxlda  ( C a t a l y t i c  p r o c e s ~  f o r  p r o d u c t i o n  o f  l l q u i d  
h y d r o c a r b o n s ] ,  6107 

5 y n t h e e l a  of  moto r  f u e l  from c a r b o n  monoxide and h y d r o g e n  
( A d d i t i o n  of  i s o b u t s n e  to  r e a c t i o n  m i x t u r e  d e t e r m i n e s  
the type o f  p r o d u c t  o b t a i n e d ] ,  6204 

S y n t h e e i a  o f  g a s o l i n e  from c a r b o n  a c n o x i d a  and h g d r o g e n .  
L X Y i l I ,  A n a l y s i s  o f  t h e  s ~ n t h e t i c  o i l  hy f r a c t i o n a l  
d i e t l l l a t i o n  ( 2 ) ,  60E~ 

S y n t h e e l =  c f  g e s o l i . e  f r c s  c a r b o n  monoxide  and h y d r o g e n .  

511 C~RECK MONflXYDE/REDUCT~ON 

LX. Effect of ccpper cn ircn catal~sts, 6019 
Syn%hesis of gasoline frcm carbcn mcncxide and hydrcgen. 

LXi.  N e a c t i c n  t e m p e r a t u r e  and d u r a b i l i t y  o f  i r o n  
c a t a l y s t s ,  6020 

S y n t h e s i s  o f  hydrocarbons (Ey Fe -ce ta l yzed  r e d u c t i o n  o f  C 
ox ides  w i t h  H using and c e t a l y s t ~  phosphor ic  ac id  t ype ,  
f o r  p c l y m e r i z i n g  gaseous c l e f i n s  et 288 tc  371 ° and 200 
to  400 l b / i n s ) ,  6446 

Synthesis of bydrocarbcn~ from carbon monoxide and 
h y d r o g e n  (At <zooac using sultable catalysts), 8934 

Synthesis of gasoline from carbon monoxide and hydrcgen. 
LXIV. Methods of preparing iron catalysts, 6046 

Synthesis of alcohols by hydrogenation of carbon monoxide 
(Review of various processes considers catalysts, 
ccndi%icn of operation~ nature o f  products~ and 
reaction mechanisms], 3878 

Synthesis of hydrocarbons (Use of fluidized-hed reactor 
in Fischer-Yrapsch synthesis], EdG7 

Synthesis of hydrocarbons, and oxygenated derivatives 
thereof, 6512 

Synthesis of hydrocarbons (~egeneretion of Fe catalyst b~ 
periodically reversing the direction cf flow cf %he 
gaseous mixture through the catalyst bed), E813 

Synthesis of gasoline from carbon monoxide and hydrogen 
at ordinary pressures. XLIV. Purification of the 
gaseous raw material used f o r  gascline synthesis. 3. 
Removal of organic sulfur by means of Luxmasse and 
admixtures (Using Luxmasse with 18~ NebH and 10~ ThCz], 
498 

Synthesis of hydrocarbons from oarbon mono~ide and 
hydrogen on 'Isintered It iron catalysts, 6644 

S~nthesis of hydrocarbons (At 6280F and 250 Ib/in a using 
a catalyst comprising Fe, NaaG~ and ~leC s 
(96.5:1.5:2.0]], 6474 

Synthesis of se%hane (BN ~ethanation Of synthesim gas on 
Ni or Fe oatalyst], 4180 

Synthesis of hydrocarbons bN the process of Fischer and 
Tropsch (Chemical principles and techniques], 5639 

Synthesis Of hydrecarbcns (Using a catalys± c o n s i s t i n g  of 
Fe oxide and CuCP20~ with a promoter of KF, KzCOa, or 
KOH], 6496 

Synthesis of bydrooarbcns with reduced T-iron oxide 
catalysts (~eduction of CG by H in presence of 
Fischer--Tropsch catalyst; catalyst stabilize%ion using 
various alkali metal compounds], Eb16 

Synthesis of hydrocarbcn~ (Production of liquid 
hydrocarbons from CC and H; group V£11 ~e%el 
catalysts], 6817 

Synthesis of gaseous h~drocarbons from carbon monoxide 
and hydrogen. I. Effect of tempera%ore wlth the iron 
catalyst. IX. Effect of rate of flow cf %he starting 
gases with %he i r o n  catalyst (Syn%hesis Of 
predominantly C~ h y d r o c a r b o n s  using synthesis gas of 
equal parts of CO and H at 242-299 ° o v e r  Fe catalyst 
c o n t a i n i n g  Cu, Kn, k i e s e l g u h r ,  H ~ S s ,  and KaCOs] ,  33~E 

Synthesis o f  hydrocarbons (Catalysts of ox ides  of Me, N, 
En, C r ,  Tig Fe~ Zn, CU, c r  Ni)~ EE45 

Synthesis of liquid hydrocarbons f rom gas mixtures 
containing carbon monoxide and hydrogen (Method 
i n v o l v i n g  synthesis and decomposi t ion o f  metal 
carbonyls), $918 

S£n%hesls of hydrocarbons (~y passing a mixture of H and 
CO t h r o u g h  an alternating electrle field in the 
presence of a hydrogenating catalyst], 6031 

Synthesis of hydrocarbons and oxygenated hydrocarbons 
(Hydrogenation of CG over f l u l d i z e d  Fe catalysts], 5420 

Synthesis of organic ec~pounds (Reaction of CC end Het 
approx. 600°F  and >100 Ib/inz], ~79E 

Synthesis of gasoline f rom carbon monoxide and hydrogen. 
LIX. ~ctivation of Iron-copper catal~ats by boron, 5017 

S~n%hesls of hydrocarbons and oxNgen-con ta in ing  compounds 
f rom carbon monoxide and water v a F a r  (At high pressures 
and 200-300 c temperature], 646! 

Synthesis of benzine (gasoline] f r c s  c a r b c n  monoxide by 
catalytic r e d u c t i o n  st atmospher ic  p ressu re .  Ill. 
Influence of the gas velocity (Effects of gas velocity 
on benzine N ie l d )~  5732 

S y n t h e s i s  ~f p a r a f f i n  f rom c a r b o n  monoxide  and h y d r o g e n  
(Using CoThOa~k iese lguhr  aa catalyst]g 7~63 

Synthesis o {  o rgan i s  compounds (Use o f  two reaction 
zones; Fe, Co, Ni catalysts], 73E5 

Synthesis o f  CH~ (Consideration o f  reaction between CC 
and Hi, 3433 

Synthesls o f  gaseous hydrocarbons from carbon moncxlde 
and hydrogen. Xi. Ccmparative study o f  the synthesls 
under normal pressure and other pressures, EI14 

S~n%hesis of me%hone by hydrogenation cf carbon monoxide 
in a tubular reactor (Reaction kinetios}, 3968 

Sun%heals of h y d r o c a r b o n s  by the hydrogenation cf c a r b o n  
monoxide (Advantages c f  t n j e o t i n g  an atomized 
suspension o f  the catalyst in a h~drocarbon o i l  i n t o  
the reactor], 6707 

Syntheals o f  h y d r o c a r b o n s  w i t h  s u l f u r - c o n t a i n i n g  l r c n  
catalysts (Use of 2 %o 3g KaO in  Fe catalyst), ~EE2 

Synthesis o f  gasoline from carbon monoxide and h~drcgen. 
LXII. Durability of  i r o n  catalyst and the c c m p o s f t t c n  
of gas used in the syntbesis~ 6021 

Synthesis of gaseous hydrocarbons from carbon mc~cxide 
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........................................................... 
and h y d r o g e n .  XU. S U l l a r y  c f  the  s t u d i e s  on the 
s y n t h e s i s  u n d e r  p r e s s u r e . ,  6119  

S y n t h e s i s  o f  gaseous h ~ d r o c a r b o n s  f r cm ca rbon  monox ide  
end h y d r o g e n .  Z I I .  I n f l u e n c e  o f  c o p p e r ,  c x i d e  
manganese,  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  on i r o n  
c a t a l y s t s .  ZV. I n f l u e n c e  cf t he  t e m p e r a t u r e  o f  the  
s y n t h e s i s  on v a r i o u s  p r o m c t e r s  i n  the  c a t a l y s t ,  6047 

S y n t h e s i s  c f  gaseous h y d r o c a r b o n s  f r c ¢  ca rbon  monox ide  
and h y d r o g e n .  V. I n f l u e n c e  of p o t a s s i u ¢  c a r b o n a t e  cn 
i r o n  c a t a l y s t .  ~ I .  I n f l u e n c e  o f  b o r i c  a c i d  on the  Iron 
c a t a l y s t s ,  6045 

S y n t h e s i s  c a t a l y s t s  ( P r e p a r a t t c n  o f  c a t a l y s t  c o n t a i n i n g  
Co, Mg~, and ~hO z on f i l t e r  Ee l  or a l u a / n a  c a r r i e r ) ,  
6~93 

S y n t h e s i s  c f  h y d r c c a r b c n s  f r c ~  c a r b c n  monox ide  and 
hyd rogen  ( ~ e t h c d  f o r  p r c l c n g l n g  catalyst l l f e ) ~  6~74 

S y n t h e s i s  c f  L i q u i d s  f r c s  ca rbon  monox ide  and hyd rogen  
( U s i n g  F e - t y p e  c a t a l y s t s ) ,  6302 

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 c a r b c n  monox ide  and 
h y d r o g e n  ( U s i n g  a c a t a l y s t  c o n t a i n i n g  Fe and N i )~  5~70 

S y n t h e s i s  c f  g a s o l i n e  f r cm c a r b o n  a c n o x i d e  and h y d r o g e n  
et  o r d i n a r y  p r e s s u r e s .  XLV. P u r i f i c a t i o n  o f  the  gaseous 
raw m a t e r i a l  used f o r  g a s o l i n e  s y n t h e s i s .  4 .  Removal c f  
o r g a n i c  s u l f u r  by means o f  s y n t h e t i c  agen t s  ( U s i n g  
F e z C ] - - A l z O a - - b r i m s t o n e  end NeOH; LuxBasse and 
d i a t o ~ a c e c u s  e a r t h  u i t h  NaCH; c r  F e z C z - - b e n t c n i t e - -  
NaOH~, ~99 

S y n t h e s i s  o f  h y d r o c o r b c n s  f rom ca rbon  monox ide  and 
h y d r o g e n  ( S y n t h e s i s  o f  h y d r o c a r b o n s  ~ i t h  more than  cne 
C atom i n  t he  m c l e c u l e ~ ,  6029 

S y n t h e s i s  c f  h y d r o c a r b o n s  f r c B  carbon  o x i d e  and hydroge~ 
o v e r  a l l c ~ e d  c a t a l y s t s  ( ~ i - - A l ;  Cc--AI; and C e - - S i ] ,  
582~ 

S y n t h e s i s  o f  g a s o l i n e  f r c ~  carbcn ¢ c n c x i d e  and h y d r o g e n .  
L X V I .  R e d u c t i o n  o f  t r o n  c a t a l y s t s ,  6052 

~ v n t h e s i s  cf h y d r c c a r b c r s  ( R e d u c t i o n  of C0 by H u s i n g  Ti 
t o r i d e  c a t a l y s t  at  2 6 0 - 3 9 9 o ;  pressure i s  nc t  c r i t i c a l  
but  u s u a l l y  aim to 500 p . s . i . ) ,  6417 

S y n t h e s i s  o f  methane f r e t  ca rbon  monox ide  s rd  hyd rogen  cn 
a n i c k e l  c a t a l y s t .  S t u d y  c f  t h e  m e c h a n i s s  c f  t h e  
r e a c t i o n ,  3648 

S y n t h e s i s  Of g a s o l i n e  f rom c a r b o n  s c n o x i d e  and hydrcgen. 
L V I I .  E f f e c t  c f  s o s e  added s u b s t a n c e s  cn i t c h - c o F f e r  
c a t a l y s t s ,  E010 

S y n t h e s i s  o f  h y d r o c a r b o n s .  Repor t  o f  the I m p e r i a l  F~el  
Research  I n s t i t u t e  o f  Japans J u l y  25 ,  1935 ( E f f e c t s  o f  
r e a c t i o n  t e m p e r a t u r e ,  gas v e l c c i t y ~  c o , p o s i t i o n  o [  
s y n t h e s i s  ga~,  and c a t a l y s t s  on y i e l d s  o f  l i q u i d  
h y d r c c a r b c n s ~  6458 

S y n t h e s i s  o f  b e n z i n e  f r c ~  carbon monox ide  and hydrogen  
under  a t m o s p h e r i c  p r e s s u r e  by the  r e t h c d  o f  Franz  
F i s c h e r  and l r c F s c h  ( U s i n g  a Cc or Cc- -Th  c a t a l y s t ) ,  
5741 

S y n t h e s i s  c f  h y d r o c a r b o n ~  (~egeneraticn c f  c a t a l y s t s ) ,  
6442 

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 a i x t u r e s  c f  carbon 
moncx ide  and hyd rogen  (Passed  o v e r  q u a r t z  c r  b a u x i t e  a t  
1000 to  12SOoC; f r e e d  f r c z  Hz5 u s i n g  f e  c x i d e ~  c o o l e d  
and passed o v e r  Co- -Th  o x i d e  c a t a l y s t  a t  1800C) ,  ~925 

S y n t h e s i s  o f  h l g h - B . t . u ,  gas f r o ~  ca rbon  mcncx ide  a rd  
hyd rogen  using a h o t - g a s - r e c y c l e  r e a c t c r  (Use of s t e e l  
c a t a l y s t  cr Raney R i ) ,  4740 

E ~ 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  ~ o n o x i d e  and 
hyd rogen  ( U s i n g  c a t a l y s t s  o f  Co, Th ox ide~  and 
k i e s e l g u h r ~ ,  5963 

S y n t h e s i s  c a t a l y s t  ( 3 - s t a g e  ~ r o c e s s  f o r  p r e p a r a t i o n  c f  
f l u i d i z e d  i r c n  c a t a l y s t  f c r  r e d u c t i c n  c f  CE w i t h  ~ ) ,  
~480 

Synthesis gas prcducticr. Reecticn c f  light hycrocarbon~, 
stes~ and carbon dioxide in cc¢¢ercial equipment 
( P r c d u c t i c n  c f  s y n t h e s i s  gas s u i t a b l e  f o r  F i s c h e r -  
~ ropsch  s y n t h e s l s ) ~  6290 

S y n t h e s i s  c f  ~e thane  by the  h y d r o g e n a t i o ~  cf  c a r b o n  
m o n o x i d e  in  a t u b u l a r  r e a c t o r  ( D i s s e r t a t i o n ) ,  3865  

S y n t h e s i s  c f  h y d r o c a r b o n  o i l s  ( F r o a  CO and H2 at  <SO at~  
and IE~oC passed o v e r  Ni and Cr s a l t s  ~ i t h  or  u i t h c u t  
carrier), 5881 

Synthesis c f  hydrocarbcns and c x y g e n - c o n t a i n l n g  compcunds 
f rom w a t e r  and ca rbon  ¢ o n o x i d e  ( A d v a n t a g e s  c f  
h y d r c c a r b c n  s y n t h e s i s  f r o ¢  CE and HzE v a p o r ;  Fe 
c a t a l y s t ) ,  6532 

S y n t h e s i s  o f  o r g a n i c  compound~ ( A l k a l i - c c n t a i n i n g  reduced  
FezC3 c a t a l y s t ) ,  7357 

S y n t h e s i s  c f  o r g a n i c  ccspcunds  (Hydrogenation o f  C~ to  
f c r s  l i q u i d  crganic c c a p c u n d s ) ,  7~88 

Synthesis c f  gasecus bydrccarbcns ro~ carbon Bcnoxide and 
hydrcgen. XlI. Effect er pressure, Ell~ 

S y n t h e s i s  c f  gaseous h y d r c c a r b c n s  f r o e  carbon monox ide  
and h y d r o g e n .  X l I i .  E f f e c t  o f  t e m p e r a t u r e  at  c o n s t a n t  
p r e s s u r e ,  6116 

~ y n t h e s i s  c f  gaseous hydrocarbons f r c ¢  c a r b c n  monox ide  
end h y d r o g e n .  X IV .  E f f e c t  c f  v a r l c u s  c a r r i e r s  and 
p r o m o t e r s ,  6117 

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 carbcn monox ide  and ~ a t e r  
v a p c r .  V11. K l n e t i c s ~  r e c h a n i s u  and t e c h n i q u e  o f  the 
t e c h n i c a l  r e a c t i o n  u s i n g  i r o n  c a t a l y s t s ,  6762 

S y n t h e s i s  c f  b e n z i n e  by c a t a l y t i c  r e d u c t i o n  c f  ca rbon  
monox ide  at  a t m o s p h e r i c  p r e s s u r e .  Vo E f f e c t  c f  a d d i n g  

l o w e r  h y d r o c a r b o n s  to the feed  gas t  6042 
S y n t h e s i s  o f  b e n z i n e  by c a t a l y t i c  r e d u c t i o n  o f  ca rbon  

monox ide  a t  a t m o s p h e r i c  p r e s s u r e .  V l .  C c n s u a p t l o n  o f  
ca rbon  monox ide In p a s s i n g  t h r o u g h  c a t a l y s t  l a y e r l  6043 

S y n t h e s i s  o f  h y d r o c a r b o n s  w i t h  more than  one ca rbon  atom, 
f rom ca rbon  monox ide  and hyd rogen  ( C a t a l y s t  c o n s i s t i n g  
o f  46 p e r c e n t  Co, 8 p e r c e n t  ThO~, and 46 p e r c e n t  
d i a t o m a c e o u s  e a r t h ) ,  6210 

S y n t h e s i z i n g  h y d r o c a r b o n  f u e l s  ( V i a  h y d r o g e n a t i c n  o f  CO 
p roduced  f rom p y r o l y s i s  o f  c u e | ) 1  5910 

S y n t h e s i z i n g  h y d r o c a r b o n s  and o x y g e n a t e d  compounds 
( P r e p a r a t i o n  o f  c a t a l y s t  o f  e -FezEs  mixed  w i t h  KeFeC~ 
f c r  r e d u c t i o n  o f  CE w i t h  H i ,  6671 

S y n t h e s i z i n g  h y d r o c a r b o n s  ( P r o d u c t i o n  o f  l i q u i d  
h y d r o c a r b o n s  by r e a c t i o n  c f  CO w i t h  s t e e r  s t  550 -600op  
and 150-300  p . s . i ,  w i t h  p a r t i a l l y  reduced  o x i d e  o f  Fe 
o r  Co as c a t a l y s t ) ,  6524 

S y n t h e s i z i n g  h y d r o c a r b o n s  f rom ca rbon  monox ide  and 
h y d r o g e n  ( U s i n g  c o b a l t  c a t a l y s t s  f r e e  o f  n i c k e l ) ,  ~98~ 

S y n t h e s i z i n g  h y d r o c a r b o n s  f r o m  CO and H (Cc o x i d e  e l  
c a t a l y s t ) ,  6067 

Synthet ic l i q u i d  f u e l s  f r c z  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 .  I .  R e v i e u  o f  l i t e r a t u r e ;  B u r .  c f  ~ I n e s  
r e s e a r c h  on e f f e c t  c f  c a t a l y s t  p r e p a r a t i o n ,  r e d u c t i o n ,  
and p r o p e r t i e s  c f  the  c a t a l y s t s  w i t h  t h e i r  a c t i v i t y t  
6234 

Synthet ic l i q u i d  f u e l s  ( P r o d u c e d  by c a t a l y t i c  r e d u c t i o n  
o f  CO u i t h  H i ,  5997 

S y n t h e t i c  mo to r  f u e l  f r o ~  carbon monox ide  end v o t e r  
( R e v i e w ) ,  645~ 

S y n t h e t i c  l i q u i d  f u e l s  ( R e v i e w  o f  the  m a n u f a c t u r e  o f  
g a s o l i n e  by h y d r o g e n a t i o n  o f  c o a l  o r  f rom CO 4 Has end 
s y n t h e s i s  o f  CH~),  6199  

S y n t h e t i c  motor  f u e l  ( P r o d u c e d  by r e d u c t i o n  o f  CO w i t h  
H i ,  6316 

S y n t h e t i c  h y d r o c a r b o n s  f rom s y n t h e t i c  gas e i x t u r e  c f  
ca rbon  monox ide  and hydrcgev ( A t  >ZO0oC u s i n g  c a t a l y s t s  
o f  C o - - T h - - k l e a e i g u h r s  ~ i - - N n ,  A l e O s - - k i e a e l g u h r ,  o r  
C o - - T h - - C u - - k i e s e i g u h r ) ,  ~929 

S y n t h e t i c  l i q u i d  f u e l s  ( F r c d u c t l o n  f rom CC and h i t  6718 
S y n t h e t i c  p rocess  f o r  p r e p a r i n g  h y d r o c a r b o n s ,  

p a r t i c u l a r l y  g a s o l i n e  f u s i n g  a c a t a l y s t  ~ o n s l s t i o g  o f  
po~dered  Ni c a r b i d e  i n t i m a t e l y  s l x e d  w i t h  CuO)9 6132 

Synthet ic l i q u i d  f u e l s  resu l t ing  f r c x  the  r e d u c t i o n  o f  
ca rbon  mcnox ide  by h y d r o g e n :  a e t h a n o l t  F i s c h e r  g a s o l i n e  
( G e n e r a l  d e s c r i p t i o n ~  d e s c r l p t l o n ~  and c o m p a r i s o n  o f  
r e l a t i v e  m e r i t s  o f  p r o d u c t i o n  o f  me thano l  and o f  
g a s o l i n e  by F i s c h e r - - T r o p s c h  s y n t h e s l s ) y  57~5 

S y n t h e t i c  c h e m i s t r y  based on u a t e r - g a s  ( R e v i e b  u l t h  14 
r e f e r e n c e s ~ ,  6726 

Techn ique  o f  carbon monox ide  h y d r o g e n a t i c n ,  2778 
T e c h n o l o g y  o f  c a r b o n  ~ o n o x l d e  h y d r o g e n a t i o n  ( T y p e s  c f  

c o n v e r t e r s ;  use o f  Fe c a t a l y s t  i n  r e d u c t i o n  o f  CC by 
H i .  2779 

T e m p e r a t u r e  c c n t r c l  i n  e f f e c t l n g  e x c t h e r m / c  c a t a l y t i c  
r e a c t i o n s  such as h y d r o c a r b o n  p r o d u c t i o n  f rom h y d r o g e n  
and ca rbon  B c n o x i d e t  5984 

T e r p e r e t u r e  c c n t r c l  i~  the  c a t a l y t i c  h y d r o g e n a t i o n  o f  
ca rbon  cx /des~  5986 

T e a p e r a t u r e  and s p a c e - v e l o c i t y  c o n t r o l  l r  t he  ~ y n t h o l  
p rocess  ( C a t a l y t i c  c o n v e r s i o n  o f  ~ and CO to  
h y d r o c a r b o n s ) ,  6396 

l a s t i n g  o f  s e v e r a l  o x i d e  c a t a l y s t s  f o r  h y d r c c a r b o n  
s y n t h e s i s  f rom carbon monox ide  and hyd rogen  ( C o m p a r i s o n  
o f  ~h02,  ThC2- -A I2C~ ,  AI2Es9  CraE3, A l o E s - - C r e E s ,  and 
ZnC- -A IaC3 c e t e l y s t s ) ~  6591 

The c a t a l y t i c  r e d u c t i o n  o f  ca rbon  monox ide  a t  o r d i n a r y  
p r e s s u r e ,  2436 

The c a t a l y t i c  r e d u c t l c n  c f  ca rbon  e c n c x l d e  to  methane at  
a t m o s p h e r i c  p r e s s u r e  ( N i c k e l  c a t a l y s t ;  mo lybdenue 
c a t a l y s t ;  r c l y b d e n u n  s u l f i d e  c ~ t a l y s t ;  200 t o  5500~,  
3236 

The e f f e c t  o f  the r a t i o  c f  the two m e t a l s  in  i r o n - c o p p e r  
c a t a l y s t s ,  2437 

The i n f l u e n c e  o f  c u r r e r t  v e l o c i t y ,  8757 
The i n f l u e n c e  o f  c a t a l y s t  c o n c e n t r a t i o n s  ~7~8 
;he  i n f l u e n c e  o f  bore  and l e n g t h  o f  the  r e a c t i ¢ ~  tube  

( V o l a t i l i t y  o f  b e n z i n e  i s  dependen t  on bore  and l e n g t h  
of r e a c t i o n  t u b e ) ~  5759 

Town gas ( P r o d u c t l o ~  f rom coa l  c o n t a i n i n g  CO and H u s i n g  
a NiO--MgO c a t a l y s t ) ,  4514 

Tcun gas and h y d r o c a r b o n s  f rom s u l f u r - c o n t a i n i n g  carbon 
m o n o x i d e - - h y d r o g e n  = l x t u r e s  ( S u l f i d e s  o f  Group V l ,  
e s p e c i a l l y  ~c l  used as c a t a l y s t ;  p r o d u c t  gas in  CCa 
12 .8 ,  CE 1 2 . 9 ;  H 49.7~ CH~ 2 2 . 9 ;  and N 1 .7~  by v o l . ,  
u l t h  h e a t i n g  v a l u e  o f  ~090 Kcal/ms)~ 4145 

T r e a t e e n t  o f  s y n t h e t i c  g a s o l i n e  ( S y n t h e t i c  g a s o l i n e  f r e e d  
f r o e  C compcunds by ~asa ing  i t  o v e r  b a u x i t e  a t  700 -  
9SO°F end r e p e a t i n g  at EQC-950°F ~ t t h  20 -65  lb. steer 
p e r  b a r r e l  o f  g a s o l i n e ) ,  8410  

T * o - s t a g e  s y n t h e s i s  c f  h y d r o c a r b o n s  ( F l u i d  c a t a l y s t ;  Co 
and Fe c a t a l y s t s ) ,  6244 

T u g - s t a g e  p rocess  f o r  t he  s y n t h e s i s  o f  h y d r o c a r b o n s  
( L i q u i d  h y d r o c a r b o n s  s y n t h e s i z e d  by b r i n g i n g  CO and  H 
i n t o  c o n t a c t  ~ I t h  d e n s e  bed o f  f l u i d  a l k a l i  m e t a l  s a l t  
promoted  Fe s ~ n t h e s i s  c a t a l y s t ) ,  6340 

Unde rg round  g a s i f i c a t i c n  c f  f u e l s .  ~ e t h c d  o f  s t u d y  o f  the 
i n t e r a c t i o n  o f  o x i d e s  o f  ca rbon  by UlO c f  c a r b o n - 1 4  
( I n v e s t i g a t i o n  o f  r e d u c t i o n  o f  CC~ u i t h  C~ l i t h a r g e  
be tween CO and CO s under  ~omogeneous c o n d l t l o o e ,  and 
exchange between C and i t s  o x i d e s ,  e l l  by use o f  t s C ) ,  



4755 
Unsstura~ed gaseous hydroeartcns (~ixture of H and CO 

~essed cver  stable o x i d i z e d  ~ a t a l s  ef Groups 2-~ ;  u s a  

cf AI~O~ a~d acl~bdic acid], 403E 
Vapcr-phase t rea tment  o f  combined  gaso l i ne  and wate r  

phases of  sNnthes is  p roduc t  (Gasoline and water  phases 
d e r i v e d  f rcm r e d u c t l c ~  c f  CO b~ H)~ EBb4 

N e t e r  Cas and l a r g e - s c a l e  sNntheses (Rev iew;  Bub iag -  
Eidier and Wlnkler prceesses]~  5436 

Work cf the School of Louvair Cn synthetic moto r  f u e l e  
( C a t a l y s t  c f  g~.57 p e r c e n t  Co, ~.24  Ni, 0 . i ~  Fe, 0.32 
CaO, 0,~3 ~, and 0.07 Pn activated with l~ percent 
~hOz; c a t a l y s t  cf Co--HI p r e c l p i t a t s d  cn kieselgukr 
w i t h  K~Cfl] (Co 2.6, Ni 3.E, Mn 1.4, H3Es 1.4]}, 6007 

Work of  the Ga~ Research Board.  Report  o f  the ~ i r e c t o r  
(Revie~ c f  complete g a s i f i c a t i o n ;  syn thes i s  of  CH~ 
using Ni catalyst; r e , o v a l  Cf crganlc sulfur from coal 
gas ) ,  3400 

CARBON MONOXIdE/REMOVAL 
C a t a l y t i c  conversion cf f u e l  gases c o n t a i n i n g  carbon 

monoxide and organic sulfur cc~Fcunds (C~ converted tc 
CO~ and H bN stew= and elimination cf H=S and organic S 
coopounds by means c f  Fe cxide catalysts that ma~ 
ccn~aln insrt carriers and Ms, Or, or Cu provoters in 
fixed or fluid beds}, i~3~ 

Coke oven gas  f r e e  f r c ~  acidic gases,  2075 
C o n v e r s i o n  o f  carbon monoxide  (Removal  c f  CO and S-  

containing compounds from coke-oven g a s ;  gas washed 
~ith scluticr cf soda and ~nthraquinonesulfcnic acid as 
c a t a l y s t ;  d i a g r a m  of aFp~ra tus ]~  1356 

l.G.E, and the developmsnt  e f  gas p u r i f i c a t i o n  p r o c e s s e s  
(32 r e f e r e n c e s ;  am=ohio recoverN;  hydrogen s u l f i d e  
r e . o v a l ;  benzene and r a ~ h t b a l e n e  r e c o v e r y ;  o r g a n i c  S 
compound r e ~ c v a l ;  CC and CCz r e m o v a l ;  gas  d r y i n g ] ,  487a 

Position of ths Frobles cf the removal cf poisons from 
ga~ (~emcvai cf CO a~d o r g a n i c  s u l f u r } ,  408 

F r a c t i c a l  d e s i g n  c o n s i d e r a t i e n s  f a r  ga s  ~ u r i f i e a t i o n  
processes (Use c f  a~ine, Fe s~cnge box~ and keCO 3 
processes for r e m o v t n g  H~ ant C02 fren natural gas], 
i077 

Purificstion of  fuel g a s e s  (Removal c f  ~ ccmpcund ,  such 
es CSz, COS, thiols, thic~hen(, anO Hz~, and by virtual 
e l i m i n a t i o n  c f  CO), 12C7 

Re~ovlng gaseou~ weak acids such as HaS and CCz fro~ 
gases such as coal hyd rogena t ion  Waste gases (By 
scrubbing wi th  a aolut lon c f  Na 
d i e t h y l e n e t r l a m i n e d l a c e t a t e  or e t h e r  salt c f  an a l k a l i ,  
e l k a l l n e  earth, or s t rong  organic base w i t h  an 
a=inocerbcxylic acid containing at least ZN atoms and 
de r i ved  from e t h y l e n e d i s m i n e  or  a p o l y s e r ] ,  528 

Removing weak gaseous ac ids  f r c ~  gases (Use o f  d iam ines ,  
pclyemines, and s a l t s  cf a~inc-, imino-s cr tertiary N- 
a c i d  d e r i v a t i v e s ) ,  45~ 

C~BCN GXIDE$/~XIEATION 
Gas d e s u l f u r i z a t i c n  (S c c ¢~ c unds  (CES~ C d i s u l f i d e ,  

e n t r a i n d  and v a p o r i z e d  S~ and E s u l f i d e }  o x i d i z e d  to C 
d i c ~ i a e  end S d i c x i d e l ,  2128 

~e=ovlng s u l f u r  by the c a t a l y t i c  c x i d a t i c n  o f  the gases 
(Gases c o n t a i n i n g  HaS, CH~SH, and COS cxldized with a i r  
or  G to H=C, COz, and $62 over  tatalNmt], 1211 

CARBCN CXIDES/P~C~UCTICN 
7 w e - s t a g e  g a s i f i c a t i o n  c f  coal ( P r c d u c t i c n  c f  OH,- 

e n r i c h e d  f ue l  gas; char red  m a t e r i a l  r e a c t s  with 0 abcve 
13700 and above 70 ats tc glve synthesis gas; this 
reac ts  w i t h  coa l  end staam above 8700 and 70 aim tO 
g i v e  produc t  gss c o n t a i n i n g  H, CH~, and o x i d e s ) ,  $521 

CARBON OXIDES/RED~C~ION 
Catalytic reaction of cxldes cf c a r b o n  wlth hydrogen 

( P r c d u c t i c ~  c f  l i q u i d  hydrocarbons us ing pcedePed 
catalysts:, 6106 

Catalytic ccnversion ( C a t a l y s t  c c n s i s t l n ~  of  Fez03 in 
combination ~lth oxide cf I or aura bivalent metals 
o the r  than ~e; Mg, 2 r ,  Ms, Cd, a l k a l i n e  ea r th  meta lss  
Es,  and Cu a r e  s u i t a b l e ;  t y p i c a l  catal~sts HgO 54, 
FeaC s 40, CuC ~ end ~=0 i~; catalyst ~reperatlon is 
described], 2793 

Hydrocarbon syn thes i s  ire= hydrogen and carbon oxides 
( C o n t r o l  c f  C d e p o s i t i o n  us ing Fe catalyst}, 6714 

I ron c e t s l y s t  ( F i n e l y  d i v i d e d  Fe ¢ a t a l N s t  f o r  conve rs ion  
e f  C ox ides  end H i n t o  h~drocarbens end oxygenated 
compounds prapsred by m i x i ng  Fe ox ide  w i t h  KF s o l u t i o n  
end drying], E406 

Syn thes is  c f  hydrocarbons  in the presence of  • s o l i d  
adsorbent  (Fa  powder catalyst c o n t a i n i n g  1-2~ KzO and 
about 2-~X AI=Os), 6EdE 

Synthes is  Cf h y d r c c a r b c r s  from carbon o x i d e  and h y d r o g e n  
under a t ecsFhe r i c  Fressure ( t h e  F i s c h e r - - T r c p s c h  
s y n t h e s i s ]  (Review (2C r e f e r e n c e s }  22 c a t a l y s t s  
e v a l u a t e d : ~  E781 

CA~BCN OXIDES/RE'EViL 
Adtp ~rccess (For the s u b s t a n t i a l  removal (to a few ppM] 

e f  h~drcgar  s u l f i d e  e r d  the ~ a r t i a l  r e ~ u v a l  c f  
Incldental CCS, C dioxide, and m e r c a p t e n s ] ,  lg59 

Beevon Fracess ( P u r i f i c a t i o n  of ~ p l a n t  t a i l  gas to ~eet 
e t r  p o l l u t i o n  standard~)~ 1949 

B a n f i e l d  Rrccess (Re=oval  of  C d i o x i d e ,  H s u l f i d e ,  and 
COX from sour natural gas epd rau gases produced during 
manufac ture  of  s u b s t i t u t e  natural gas by p a r t i a l  
c x i d e t t c n  c f  coal  e r  o i l  cr  b~ naphtha r e f o r m i n g ] ,  1957 

C a t a l y t i c  proce=s f o r  the removal  o f  o rgan i c  m u l f u r  
eoeFcunds f r c s  a gas stresm [~wo c a t a l y s t s  used in  
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s e r i e s :  Fe o x i d e  + 15 -20~  a l k a l i e s  NaaCCs f o l l o w e d  by 
ZnO + lOg FesO=; ls% c a u s e s  h y d r o g e n a t i o n  o f  S 
compounds, and 2nd absorbs resulting RzS], 1507 

P u r i f i c a t i o n  o f  s y n t h e s i s  gas.  Removal c f  d u s t ,  carbon 
d i o x i d e ,  and s u l f u r  c e s p c u n d s  ( P r c d u c t i c n  hy r e a c t i o n  
o f  coa l  w i t h  D and s team} ,  953 

P u r i f i e a % i o n  o f  f u e l  g a s e s  (Wash lng  w i t h  o r g a n i c  p o l a r  
s o l v e n t  such as methanol  c r  ace%cue a% - 5 0 o ] ,  1293 

P u r i f i c a t i o n  o f  f u e l  g a s e s  (Remova l  o f  S compound,  such  
a s  CS2, COS, t h i o l s ,  t h l o p h o n e ,  and HsS,  snd  by v i r t u a l  
elimination o f  Cg)s 1307 

P u r i f i c a t i o n  o f  h l g h - p e r c e n t a g e  c a r b o n  monox ide  g a s  f rom 
carbon oxysulfide, carbon dioxides and water ( U s e  of 
HsO, m i l k  of  l i m e ,  a q u e o u s  NHs, KaOH in  HzO and 
a l c o h o l s ,  aq u eo u s  NonCes ) ,  751 

Reactions of organic sulfur compounds in tcun gas wl~h 
m e c h a n i c a l l y  a c t i v a t e d  a - f e r r i c  o x i d e .  I. E t h y l  
m e r c a p t a n  (Above 350 ° t o t a l  S in  e % h a n e t h l o l  i s  
converted to FeS in solid phase and gas is freed frcm 
S], 1442 

R e c t i s o l  p r o c e s s  ( F u r l f i c a % i u n  o f  c r u d e  g a s  p r o d u c e d  bN 
c o a l  g a s i f i c a % i o n ) ~  1gO5 

R e g e n e r a t i o n  o f  d e s u l f u r i z i n g  m a t e r i a l  f a r  g a s e s  and 
vapors ( M a t e r i a l  c o n s i s t s  c f  compounds o f  g e n e r a l  
formula M~Cz X ~E, in which M is metal %ha± forms 
s e s q u i n o x i d e ,  such  a s  Fe ,  Ms, o r  Co, end  E' i s  a l k a l i n e  
e a r t h  m e t a l  o r  o t h e r  m e t a l  o f  Group I I ,  such  a s  Mg, Zn, 
of Cd}, 1107 

Removal of hydrogen s u l f i d a ,  ammonia, and h~drocyanic 
acid f rom gases and r e c o v e r y  of ammunium sulfate and 
sulfur (Scrubber uses s o l u t i o n  of  (NHd]aSaEs containing 
HgV, Or,  o r  Ce compound],  924 

Removal  of  c a r b o n  d i s u l f i d e  and c a r b o n ~ l  s u l f i d e  f r c m  
gases (Gases c o n t a i n i n g  c a r b o n  disulfide and c a r h c n  
oxNsulfide purified by catalytic ccnverslcn with s%ea~; 
d e g r e e  c f  p u r i f l c a t c n  i n c r e a s e d  b~ u s e  o f  na%ura l  
b a u x i t e  or a l u m i n i u ~  o x i d e  g e l  p r e v i o u s l y  hea±ed  ~c 
350-400 o as c a t a l y s t ] ,  13~5 

Removal of sulfur cc~Rcunds from coke gas wi%h s ludge 
f r o ~  production of  potassium p e r s a n g a n a % e  ( R e . o v a l  c f  
COS, Cfia, BSH, C~HdS, and its homologs bN means of 
sludge obtained by anodic dissolutlcn of carbonaceous 
ferromanganese in K~H), 12?g 

Selexcl process (Gas purification and removal of H 
sulfide, C dioxide, COB, meroap%ans, etc., from gas 
streams hy physical absorption), 19E4 

Sulfinol process (Removal of acidic gas constituents such 
as H sulfide, C dioxide, and mercaptana from neutral, 
refinery, and synthesis gases), ISE2 

Treatment o f  waste gas c o n t a i n i n g  flammable sulfur 
compounds (Gas t o . bu rned  and passed through me%el 
halide so~u%ion tepreclpitate metal sulfite and 
sulfate), 2084 

Treatment of sulfur cc~pcund-con%aining waste gases from 
the Claus process in  coke oven plants (Waste gas from 
Claus process, by which HaS from coke-oven gas is 
converted to S, mixed wlth crude coke-oven gas befere 
t a r  separator %c rescve S compounds}, 20 !5  

CARRON SULFIDES/CHEMICAL REACTIflNS 
Catalytic desulphurization of light distillate (Use cf 

oxide catal~st at ambient or lower pressure at 420oc %c 
remove gS~ of thiophene and 100~ of C disulfide], IS02 

Reaction between carbon disulfide and ethanolamine under 
the conditiuns of desuifurization of commercial gases 
by ethanola~ine method, 970 

CARBON SULFIBES/BECOHPSSITIgN 
O r i g i n  and decompos i t i on  e f  o r g a n i c  s u l f u r  compounds  

u n d e r  g a s - m a k i n g  c c n d i t i c n s  with p a r t i c u l a r  r e f e r e n c e  
ta  the r o l e  o f  the c a r b o n  s u l f u r  i n d e x ,  ~15 

CAR£ON SULFIDES/OXIDATION 
Gas d e s u l f u r i z a t i c n  (S cotpcunds (CES, C d i s u l f i d e ,  

e n t r a i n d  and v a p o r l z e d  S,  and H s u l f i d e ]  o x i d i z e d  to  C 
d i o x i d e  and S d i o x i d e ] ,  2128 

Removal of organic sulfur from town gas (Reduction cf 
o r g a n i c  Stc IO grains/lOg cu. ft. c r  less by oxidation 
of CSa, COS~ and thiols to  SOs; removal mf S02 by 
s c r u b b e r ] ,  839 

CARBUN SULFIDES/REMOVAL 
Adip process (Far %he substantial removal (to a few ppM] 

of h~drogen sulfide and %he partial removal of 
incidental COS, C dioxide, and mercaptans], 1959 

Beavcn process (Purification cf S plant tall gas to meet 
air pollution standards), IS49 

Benfield process (Removal of C dioxide, H sulfide, and 
COS f rom sour na±ural gas and raw gases produced during 
manufacture o f  substitute natural gas by partial 
oxidation c f  coa l  cr  o i l  er by naphtha reforming), 19~7 

Catalytic process for the removal cf crganlc sulfur 
cempounds f rom e gas stream (Two catal~sts used in 
series: Fe oxide ÷ 15-20~ alkalies NeaCOs followed b~ 
ZnU + 10~ Feafla; 1s% causes hydrogenation of S 
compounds, and and absorhd resulting HAS], IS07 

Catalytic desulphurizaticn c f  light distillate (Use of 
oxide catalyst at awbient or lower pressure at 4200C %c 
remove 93~ o f  t h i ophsne  and i 0 0 ~  o f  C d i s u l f i d e ] ,  1SO2 

Contact mass for removing o r g a n i c  s u l f u r  compcunds f rcm 
gases or  vapo rs ,  8 ~  

Purification of s~nthesis gas. Removal  c f  dust, c a r b o n  



CbRB~N SULFIDE~/~EHCVAL 51~ 

.......................................................... 

dioxide~ and sul fur cc~pcuPds (Prcductic~ ~y react ic r  
cf coal with E and steam), 953 

f u r i f i c a t i c r  cf  f u e l  g a s e s  (Washing with o r g a n i c  p o l a r  
s o l v e n t  such as methano l  or  ace tone  a t  - 2 0 ° ) ~  12£3 

Pur i f i ca t ion  of fuel gases (~emcval cf 5 cc~cund, ~uch 
a~ CSZ~ CC~, thiols~ thicphene, and HIE, dnd by v i r t ua l  
e l i n i n a t i c n  cf C C ) ,  12C7 

P u r i f i c a t i o n  o f  g a s e s  ( ~ e v i e ~  c f  d e s u l f u r i z a t i c n  m e t h o d s  
(H2S and CS z r e n o v a ] ) ) ~  35E 

Pur i f i ca t ion  of high-percentage carbcn ~cncxide gas frcn 
carbon oxysulfide~ car~on dioxide, and water (USE cf 
BZO, ~ i lk  cf lime~ aquecus KHs, koCH ir HzC and 
alcchcls~ aqueous Na2CC~), 751 

Reaeticrs cf organic sul fur compounds i~ town yes with 
~echa~icall V activated a - f e r r i c  cxide. I .  Eth~l 
m e r c a p t a r  (A~cue 3 5 0 0  t o t a l  S in  e t h a n e t h i c l  i s  
c o n v e r t e d  to FeE i n  s o l i d  p h a s e  and gas is  f r eed  f ro~  
~ } ,  144Z 

~ect isc| process ( P u r i f i c a t i o n  c f  crude c a s  produced by 
c o a l  q a s i f i c a t i o n ) ~  l S E 5  

~egeneratlon of  desul fur iz ing ~ater ia l  for gases and 
vapcrs (~aterial c o n s i s t s  cf CCmFcunds of general 
f o r m u l a  HzGs X M'O t in which M is ~ e t a l  t h a t  forms 
s e s q u i n o x l d e ,  such es Fe~ Pn~ or Co, and M' i s  a l k a l i n e  
e a r t h  ~etal cr cther ~ e t a l  o f  Grcup II, such as  Eg, Zr, 
o f  Cd), i107 

Re.oval cf organic su l fur -ccnta in ing ,co.pounds frc~ the  
e t h y l e n e  f r a c t i c n  c f  c c k e - c v e n  g a s  with the a i d  c f  
pcly(alkylbenzenes) (~emoual o f  thiophene and carbon 
d i s u l f i d e S ,  1344  

~e~oval c f  c r g a n i c  s u l f u r  from gas (Bemoval of compounds 
such as CS z , CO~, ard t h i c l s  in E -s tage  p rocess )~  745 

R e , o v a l  c f  c a r b c n  d i s u l f i d e  f r c ~  s ~ n t h e s i s  gas (CS 2 was 
c o n v e r t e d  tc  HaS by 2 processes; Fe, Ni, Co, and Cu 
catal~sts f i x  C~z, and Hi, Co, and ~g c o n v e r t  i t  to 
HzS) , 1251 

~e~cval cf crganic s u l f u r  cc~pcunds from gas mixtures for 
synthesis. X I .  R e m o v a l  c f  c a r b o n  oisulfide and 
t h i c p h e n e  from wate r  gas and n a t u r a l  gas (Ni, Cu, and 
Sn c a t a l y s t s  f o r  r e m o v a l  c f  CS~; F e ,  N i t  Cu,  Mn, C r ,  
AI, and Mg c a t a l y s t s  f o r  r e m o v a l  c f  thlophene), 685 

R e m o v a l  o f  c a r b o n  d i s u l f i d e  and e a r b o n y l  s u l f i d e  f r c ~  
gases (Gases c o n t a i n i n g  carbon d i s u l f l d e  and c a r b c r  
oxysulfide purified by c a t a l y t i c  ccnversion w i t h  stea~; 
degree of pur i f | ca tcn  increased by use of natural 
b a u x i t e  or a l u m i n i u ~  ox ide  g e l  p r e v i o u s l y  hea ted  tc  
350-~00  ° as c a t a l y s t ) ~  1 3 5 5  

Re,oval cf h~drcgen sulfide, ammonia, and hydrocyanic 
a c i d  f r o ~  g a s e s  end  r e c o v e r y  c f  a~monium s u l f a t e  and  
sulfur (Scrubber uses sciutien c f  (NH~)zSzC ~ c o n t a i n i n g  
~gV~ Cr,  c r  Ce compound),  924 

~e~oval o f  s u l f u r  co~pounds f r o ~  coke gas w i t h  s ludge  
frO~ p r o d u c t t c n  o f  pc tass lum permanganate (Removal  o f  
CCS~ CS z,  RSH, C~H,S, and i t s  hcmclogs by means o f  
sludge obtained bN anodlc dlssolulion of carbonacecus 
ferrom.anganese in KEH}, 1279 

~emoving organically ccmbined sulfur fro~ gases (Use of 
strcng bases or basic-reacting salts of strcng 
inorganic or  o r g a n i c  bases a t  h igh t e m p e r a t u r e s  t c  
c o n v e r t  S tc  Hz5 ), 47E 

Removing s u l f u r  compounds from gases and vapors  (Use o f  
a c t i v a t e d  C, ~iO z g e l ,  o r  bog  i r o n  o r e  a t  a b o u t  8 0 0  t c  
re¢cve CSe, w e r c a p t a v s ,  e t c . ) ,  632 

Repor t  on the removal  of s u l f u r  co~pounds f r c m  town gas 
dowr tc  10 g r a i n s  per 100 c u b i c  f e e t  ( A c t i v e  C p rccess  
f o r  benzene e x t r a c t i c m  tc  remove t h | o p h e n e  and so~e 
CSz; c a t a l y t i c  p rocesss  t c  remove CS= and l i t t l e  o f  
thicphene~, ~41 

5elexcl prccess (Gas p u r i f i c a t i o n  end removal of H 
s u l f i d e ,  C d i c x i d e ,  CCE, m e r c a p t a n s ,  e t c . ~  from gas 
straams by p h y s i c a l  a b s o r p t i o n S ,  196~ 

5 u l f i n c l  p r ccess  (Reacva l  c f  a c i d i c  ~ss c o n s t i t u e n t s  such 
as H sulflde, C dloxide, and mercaptans from neutral, 
refineryt and s y n t h e s i s  g a s e s ) ,  1962 

~ rea tmen t  o f  waste gas c o n t a i n i n g  f l e r m a b l e  s u l f u r  
co~pounds (Gas i s  burned and passed t h r o u g h  meta l  
h a l i d e  s o l u t i o n  to p r e c i p i t e t e  meta l  s u l f i t e  and 
s u l f a t e ) ~  208~ 

~ r e a t ~ e r t  c f  sulfur c o m p o u n d - c o n t a i n i n g  waste gases from 
the  Claus p rocess  in coke oven p l a n t s  (Waste gee f r o ~  
Claus prccess~ by which HaS from coke-cven gas is 
c o n v e r t e d  t c  S~ mixed w i t h  c rude coke -cven  gas b e f o r e  
tar s e p a r a t o r  t c  remove S cc~pcunds)~ 2015 

CARECNACEOUS ~ATERIALS/CAR~CNIZATION 
C a r b o n i z a t i o n  and gaslficaticn of carbonaceous  solids 

(Ca rbcnaeecus  m a t e r i a l s  carbonized in f l u i d l z e d  bed to 
remove p a r t  of v o l a t i l e s ) ~  IE8 

Conversicn cf carbonaceous m a t e r i a l s ,  392E 
Fuel  gas ( P r o d u c t i o n  b N s i m u l t a n e o u s  h v d r o g e n a t i o n  end 

c a r b o n i z a t i o n  o f  s o l i d  ca rbonaceous  m a t e r i a l ) ~  3 9 4 0  
H e a t - t r e a t i n g  ~arbonaceous  m a t e r i a l s  ( P r o d u c t i o n  o f  o i l s  

o f  low boi l ing p o i n t  f rom ca rbonaceous  m a t e r i a l s  
t r e a t e d  w i t h  f r e e  ha logen  cr  anhyd rous  h a l i d e  e l o r e  cr  
mixed in s o l v e n t ) ,  2422 

CARBONACECU5 M~TERIALS/CRE~ICAL REACTIONS 
Gaseous m i x t u r e  c o n t a i n i n g  ca rbon  monoxide and h y d r o g e n ,  

6630 

CARBONACEOUS FA~ERIALS/CCKIkG 
Stea~ g a s i f i c a t i o n  o f  coke ( F a t e n t ) ,  5624 

CARBGNACECUS M~EFIALS/BESULFLRI2ATI[~ 
D e s u l f u r i z a t i c n  o f  sol id fuels (Re~cvsl of £ ty m i x i n g  

w i t h  a c c e p t c r  s o l i d s  such as m e t a l l i c  o x i d e s ;  PrE is 
p r e f e r r e d ) ,  1093 

Gasi f icat ion ef oarbcnaeeeus sol id fuels (tag mixed ~Ith 
sol id fuel or made i r t o  water s lurry with i t  and 
allowed to react with C-containing gas tc produce CC 
f r e e  cf 3; CaC i s  regenerated~, 4591 

Gasif ier and desulfur izer fcr carbcnacecus materials (Co 
oxide and simi lar reactive oxides used f o r  gasifying 
and desul fur iz ing carbonaceous materials with usa of 
air as regenerative fluid; S gases converted to Cc 
sulfides~ and ~ then recovered and Co oxide 
regenerated~, 523E 

CARBONACECUS M~TERIALS/DISTILLATICh 
D i s t i l l i n g  combustible earbcnaceous ~ater ia ls  (Frese~ce 

of a l k a l i  or a l k a l i n e  earth s a l t s  cf fatty molds and 
using metallic oxides, totals, cr basic materials as 
cataIgsts~, 7061 

Distilling sclid carbcracecus materials (At 4CC to ICCO c 
and 20 tc  200 a tmospheres  w i t h  cr  w i t h o u t  c a t a l y s t s  
such as FezEs,  hoPE, ,  or EeMoD,), 7075 

D i s t i l l i n g  ca rbonaceous  e a t e r l a l ,  3580 
H y d r o g e n a t i o n  o f  p r o d u c t s  f r c s  d i s t i l l a t i o n  o f  

carbonaceous m a t e r i a l s  In l i q u i d  phase in presence of k 
sulf ide~ or mixture of wolybdic acid, ZnC, and MgC; 50 
a t~  p r e s s u r e ;  200 tc  400 a , 2573 

L o w - t e m p e r a t u r e  d i s t i l l a t i o n  o f  s o l i d  f u e l s ,  i t s  
s i g n i f i c a n c e  f o r  p r o d u c t i c n  o f  coke and l i q u i d  f u e l s  
(Review), 5 9 4 9  

Production of b y d r o c a r t o n s  by c a t a l y t i c  t r e a t m e n t  o f  
distillable carbonaceous materials in presence of 
contact agents containing Si confounds aeSir&ted p r i o r  
t c  r e a c t i o n ,  7 0 7 8  

CARBONACEOUS MATERIALS/FLUIDI2ATIGN 
Gasificatio~ cf finemgralned fuels (~quipsent and process 

descriptionJ, 4357 
CARB&NACECU~ MAIERIALS/GASIFICAIICN 

Bench-scale studies ef the ~ellcgg ccal gas l f i ca t ion  
prccess (Detai ls  cf experlmentel ~rccedure and a f fec t  
of variables on r a t e  of g a s i f i c a t i o n  w i t h  steam and 
various carbcnaccus clids in molten Na c a r b o n a t e ) ,  5043 

Carbon ~cnoxide and hydrogent 2749 
Carbcnization and gasification o f  carbonaceous solids 

(Ca rbcnaceous  m a t e r i a l s  c a r b o n i z e d  In f l u i d i z e d  bed tc  
remove p a r t  o f  v o l a t i l e s ) j  168 

CO z a c c e p t o r  g a s i f i c a t i o n  p rocess  ( E r i e f  d e s c r i p t i o n  o f  
process; heart of process is steae gasification of 
carbonaceous fuel ic presence of li#e-bearing 
acceptor)~ 4914 

Complete gasificaticn cf combustible solids (~eview)t 
3531 

Conversion of sciid f u e l s  tc hydrocarbons (By  
g a s i f i c a t i o n  to CC a~d R and subsequent  s y n t h e s i s ) ,  
4151 

C c n v e r s t c n  o f  ca rbonaceous  s a t e r i a l s ,  392E 
Desulfurization of carbon m c n o x l d e - c o n t a l n i n g  gases 

( G a s i f i c a t i c n  o f  s c l i d  cmrbcnacus f u e l  in p resence o f  
CaC, Ca(OH)e,  o r  CaCCa; r e s u l t i n g  gas b r o u g h t  i n t o  
o n t a c t  w i t h  l i m e  w a t e r  to produce gas s u b s t a n t i a l l y  
f r e e  o f  S ) ,  1212 

Deve lopments  i n  s o l i d  f u e l s  g a s i f i c a t i o n  p rocesses  
(Rev iew o f  l i t e r a t u r e  from 1948 to 19~8, w i t h  70 
r e f e r e n c e s ) ~  ~ 5 6 9  

F ixed  bed carbonaceous f u e l  g a s l f i e r ,  5059 
F l u l d i z e d - b e d  g a s i f i c a t i o n  o f  carbonaceous s o i | d s  

( A p p a r a t u s  f o r  c o r t r c l l i n g  o p e r a t i n g  c o n d i t i o n a l ,  ~137 
F u e l ,  5009 
Gas d e s u l f u r i z a t i o n  ( G ~ s l f i c a t i o n  ~ f  f l u i d l z e d  bed o f  

sol id ca rbonaceous  s a t e r l a l s ) ~  815 
Gas d e s u l f u r l z s t t c n  (Removal o f  HeE)~ 8?e 
Gas o f  low h e a t i n ~  v a l u e  f rcm the  g a s i f i c a t i o n  o f  coa l  

p r e p a r a t i o n  p l a n t  wastes 3848 
Gasification cf carboracecus solid fuels (Iwo reaction 

z o n e s ) ,  4025 
Gasification of carbonaceous solid fuels (two reaction 

zones}, 4026 
G a s i f i c a t i o n  o f  f i n e l ~  d i v i d e d  c a r b o n a c e o u s  s o l i d s ~  4027 
G a s l f l c a t l o n  o f  c a r b o n a c e o u s  s o l i d  f u e l s  ( T w o  r e a c t i o n  

zones )~ 4028 
Gasification o f  ca rbonaceous  f u e l  (T remtme~t  v i t h  s l o e s  

end l i m i t e d  q u a n t i t y  o f  O)e 3740 
G a s i f i c o t i o n  o f  ca rbonaceous  f u e l  ( T r e a t m e n t  w i t h  m i t e r  

vapor  end l i m i t e d  q u a n t | t N  o f  0)~ 3?42 
G a s l f i c a t i e n  o f  f u e l s  (Use  o f  l e s s  C and s t e a e  to produce 

more s y n t h e t i c  gases and a s o l i d  r e s i d u e  t h a t  can be 
used aa f u e l ;  high v c l a t i l e  b i t u m i n o u s  coa l  produced 
gas o f :  CO 46.1~ H 4 4 . 0 ,  COs 8 . 6 ,  CH~ O.E~ N 0 . ~  mnd 
HaS 0 . 2 ~ } ,  ~356 

G a s i f i c a t i o n  of  f i n e - g r a i n e d  f u e l s  ( [ q u i p e e n t  end p r o t e a n  
d e s c r i p t i o n ) ,  4357 

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  f u e l s  (Air e n d  s t e a e  
passed a l t e r n a t e l y  th rough  fuel b e d ) ,  4~90 

G a s i f i c a t i o n  of  carbonmceous s o l i d  f u e l s  (CeO mixed w i t h  
s o l i d  f u e l  o r  made i n t o  wa te r  e t u r r ~  w i t h  i t  and 
a l l o w e d  t o  r e a c t  w i t h  O - c c n t a i n i n g  yea t c  produce CO 
f r e e  o f  S; CaO I s  r e g e n e r a t e d ) ,  4591 

G a s i f i c a t i o n  o f  ca rbonaceous  m e l t e r  ( C o n t i n u o u e  
c o n v e r s i o n  of s o l i d ~  l i q u i d ,  o r  gaseous ca rbonaceous  



a a t t e r } ,  ~007 
Casiric~tic~ cf c a r b e ~ a c e c u ~  ~at~ri~Is (Carhcnaceou~ 

m a t e r i a l s  cf high ash and ~cisture contact are 
fluidized and gasified; equ ipmen t } ,  ii61 

Gasificatic~ cf s¢lid carbonaceous ~aterial in suspension 
(Gases cooled b N addition c f  finely divided 
c a r t e ~ a c e c u s  ~ a t e r i a l s ] ,  4 8 ~  

~ : ~ i f i c , : t i c ~  c f  c a r b c n a c e c u ~  s o l i d s  and s y n t h e s i s  of 
crgenlc ~terlals (Use cf metallic oxides as 
c ~ t a l y s t ~ ] ,  ~I 

la~iflcaticr c f  solid car~cnacecu~ ~ateriais (Finely 
9round b i t u m i n o u s  coal ~ i ~ e d  w i t h  p e t r c i e ~  r e s i d u u m  
and pucped at 12~0 p.~.i, at 7C~OF te gas g e n e r a t o r  
operated at 2~0 p . s . i ,  and 250CuFf, 4~fl8 

C a s i f i c a t i c r  reactor, 5623 
C~sificetic~ ef solid fuels in Ger~an~ by t h e  Lurgi~ 

kinkier, and Louse sl~ging-tyFe ~as-producer processes 
(Use cf C as gas-mak i rg  f l u i d ) ,  353E 

[;=sificaticn cf carbonaceous 5olid~ (~tea~ react~ with 
f l u i d I z e d  carbcnaceeus solids in ~ stages, the second 
cf  which c o n t a i n s  CeC tc  re~cue CO~}, 45C6 

G ~ s i f i c a t i c n  cf c a r b c n a c e c u ~  m a t e r i a l s  ( F l u i d i z e d  bed )~  
~12g 

Gasificatlen Cf carbonaceous solids (Use c f  metal  halide 
to i nh ib i t  f o r m a t i o n  c f  C~z; gasificatic~ at  ZVUO- 
]80GoF],  413C 

G~ificatien of  carbonaceous solids (Fluidizatien in 
conical or baffled reactors], 3q25 

G a s i f l c e t i ~ n  c f  s o l i d  fuels (Ful~srized solid f u e l s  
g a s i f i e d  in  s u s F e n s l c r s  i r  C a r d  g a s i f i c a t i o n  dgents 
hav ing endcther=ic r e a c t i e n } ~  4592 

O s s i f i c a t i o n  of solid fuels (Equi~ment]~ 42WI 
Gasificatic~ c f  a e l i d  carbcracecu~ saterials (Final N 

divided ccel cr charcoal i v  fluidlzad state alternately 
heated in presence cf air and g~ified iv presence o f  
stee~], ~C05 

Gasification c f  f i n e - g r a i n e d  fual~ (Use c f  alternate hot 
s i r  b l a s t  end steam gasifleaticn; fuel bed fluidized by 
• ean~ cf I n e r t  gases~ 434~ 

Casificatlc~ ef carbonaceous sciids~ 4~51 
( ; e ~ i f i e a t i c ~  o f  c a r b e n a c e o ~  s o l i d ~  ( P r o d u c t i o n  c f  water 

gas fro~ carbonaceous fuel a~d CaC with steam at 7 7 7 -  
982o) ,  4148 

Qasificatlcn (S~lid carbcnaceous f u e l } ,  414g 
G a s i f i c a t i o n  ( C e s c r i p t i c n  a f  equipment}, 4150 
Gasificatlcn c f  s o l i d  f u e l s  (Gasification h N Ccr G - r i c h  

gee ~ i x t u r e a ~  e q u i p m e n t ] ,  4126 
G a s i f i c a t i o n  o f  s o l i d  carbonaceous m a t e r i a l s  ( I n  O a t  

1800-20OO0F tc f o r e  CE and in steam at  1500-1700 s to  
f o r .  H and C~:, 4258 

Gasificaticw c f  carbonaceous selids (Use  Cf oxidizing 
g a s e ~  end s t e a m ) ,  3892 

~ a s i f i c a t l ~ n  e f  s c l l d  f u e l ~  ( P r c d u c t i e n  c f  f u e l  g a s  or 
s~nthes i~  g a s ~  4370 

Gaaiflceticn cf solid fuels (Use cf F i t  furnace in 
f i u i d i z e d  bed FracaseS, 4163 

G a s i f i c a t i o n  o f  carbonaceout  m a t e r i e l  ( M i x t u r e s  of CH~ 
C~, ~ produced f r o g  carbonaceous ~ a t e r i a l ,  e . g . ,  
fluldized bed o f  davelatilized c o a l  ( c h a r )  b~ 
c i r c u l a t i n g  steam upward and Fe and FeO downward 
through f l u i d i z e d  carbon at  IC00-20000F and 200-2000 
psl~], 52~0 

Gasificatlen of ash-containing fuel (gasification with 
m i x t u r e  of  steam and E-cuntaiulng gas at 800-13009 
under more than 1 a te ;  r e a c t i v e  gas may bs mainly H or  
H and CO with a t  l e a s t  50~ H b~ ueluee at  7OO-12OO ° and 
at l e a s t  5 a t .  and ~ r e f e r a E I y  50 a t e )  s 5080 

G a s i f i c a t i o n  c f  c a r b o n a c e o u s  fuels ( S l u r r y  c o n s i s t i n g  of 
p a r t i c l e s  c f  f u e l  in HaG is passed as con f i ned  stream 
in t u r b u l e n t  f low th rough hea te r  to  v a p o r i z e  HzO and 
f o r s  d i s F a r s i c n s  o f  F e r t i c l e s  in vapor), 459E 

Gasi f icat ion of  carbonaceous  m a t e r i e l s  (Complete 
g a s i f i c a t i o n  o f  s o l i d s  bN passing them ccun te rcu r ren% 
to I t r l a ~  c f  steam and O)~ 4017 

G a s i f i a r  and d e s u l f u r i z e r  f o r  carbonaceous m a t e r i a l s  (Co 
o x i d e  and s i m i l a r  r e a c t i v e  ox ides  used f c r  g a s i f N i n g  
end d e s u l f u r i z i n g  carbensceous m a t e r i a l s  w i t h  uae c f  
a i r  ea r e g e n e r a t i v e  f l u i d ;  S gases converted %0 Co 
s u l f l d e s ~  end S then recovered  and Cc ox ide  
raganarated]~ 5236 

G a s i f y i n g  Foddered carbonaceous s a t a r i a l ,  3897 
G a s i f y i n g  carbenecaous m a t e r i a l s  t ¢ a  carbon monoxide 

f u e l  gas p roduc t  (C0 Is d e s u l f u r i = a d ) ~  5283 
G a s i f y i n g  carbonaceous f u e l s  in  a f l u i d i z e d  bed (N~NE)~ 

530g 
G e n e r a t i o n  c f  h e a t i n g  gas f rom s o l i d  fuels ( G a s i f l c a t l c n  

a t  h i g h  t e e p e r a t u r e ;  use c f  hydrocarbon o i l  %o reduce 
c a r r y - o v e r  c f  c o a l  F a r t i c l e s  in gee stream)~ 4031 

High B . t . u . - c c ~ t e n t  gas fro% carbonaceous s o l i d  f u e l s  
e t h e r e a l  e f f i c i e n c y  c f  p r e d u c t i c ,  o f  i U u m l n a t i n g  gas 
i n c r a a s e d  bv c p e r a t i n g  a t  abcve gO atm}s 4597 

P a n u f a c t u r e  o f  gas m i x t u r e s  r i c h  in  c a r b o n  monoxide by 
gaeif~lng carbonaceous  m a t e r i a l  ( F l u l d i z e d  = a t e r i a l  is 
gea l f |@d ;  Ula o f  HCI~ C C l ~  FOCla] ,  7E5 

N l c k a l  eerbcn~l in  h y d r o g e n a t i o n s  d a e u l f u r i m a % l o n ~  and 
g a s i f i c a t i o n  c f  carbonaceous  materials (Ni  c a r b o n y l  i s  
d i s s o l v e d  in f u e l ) ~  4 ~ 9  

P r a e a u r a  g a a L f i c a t i o n  a f  s o l i d  f u e l s  (Review wlth 15 
r e f m r e n c a s ) ~  4778 

P r o c e s s e s  f o r  the g a s i f i c a t i o n  af s o l i d  £ueis (Rev iew c f  
180 p r o c e s s e s } ,  4118 
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P r o d u c i n g  h y d r o g e n - c a r b o n  monox ide  s i x % u r e a  ( h e a t i n g  c f  
c a r b o n a c e o u s  s a % e r i a l s  b~ p a r t i a l  e c m b u s t i a n  w i t h  a i r ) ,  
6339 

~ e c a v e r y  o f  h y d r o c a r b c n s  by i n  s i%u c o m b u s t i o n ,  4694 
S l u r r i e s  o f  s o l i d  c a r b o n i f e r o u s  f u e l s  ( E q u i p c a n t ) ,  5529 
S y n t h e s i s  9 a s  ( E i x t u r e  c f  CE and B p r o d u c e d  i n  p a r t i a l  

o x i d a t i o n  o f  c a r b o n a c e o u s  m a t e r i a l  w i t h  s%ea~ and  0 ] ,  
4343 

S ~ n % h e t i c  n a t u r a l  g a s  and h y d r o g e n  f r o m  %he g a s i f i c a t i o n  
o f  c a r b o n a c e o u s  m a t e r i a l s  ( S y n t h e t i c  n a t u r a l  g a s  made 

bN p r o d u c i n g  COo f rom CO w i t h  Co o x i d e  c a t a l ~ s % ,  
r e a c t i n g  CO a w i t h  C wh ich  i s  c a u s e d  %c r e a c t  w i t h  s%ea¢ 
t o  F r o d u c e  H and C H a - r i u h  g a s ;  g a s  w i t h  c a l o r i f i c  v a l u e  
o f  975 ~ t u / c u .  f t  o b t a i n e d ) ~  5497 

U n d e r g r o u n d  g a s l f i c a t i c n  c f  c a r b o n i f e r o u s  r o c k s ,  4221 
Water gas (Reactlan at 1000-16S00F  and 2 0 0 - 8 0 0  psia]~ 

49E4 
CAhBO~ACEQUS MATEhiALS/h¥~hEGENATIgN 

CatalDs%s suitable for use i n  destructive hydrogenation 
o f  carbonaceous saterials (Production of S-immune 
catalysts bN =ixing Fe~ Ni~or Cc or their sllo~s ar 
carbides with a pasta cf ¢ci~hdic acid, ZnO, cr MgO and 
d r g i ~ g ) ,  2246 

Catal~s%s suitable f o r  use i n  destructive h~drcgena%ion 
of carbonaceous materials (Incorporation cf alumlnium 
powder with an aqueous paste of molybdic acid and ZnO], 
2247 

Catalytic h~drcgenatian o f  extraction products a% high 
ta~pera%ura and pressare u s i n g  ca%a/~s%e cf Fe~ Fe 
oxide~ cr Fe h~drate~ limcnite o r  bauxite decomposition 
res idues~  2578 

Catalytic hydrogenation of carbonaceous materials (Using 
reaction cooling agente~ H~ N~ CH~, oils~ olin coal 
pastes), 2586 

Catalytic h~drogenaticn (Use cf irc~ sulfide catalye%; 
4700), 2459 

C a t a l y t i c  h y d r o g e n a t i e n  c f  c a r b c n a c o c u s  m a t e r i a ! s ~  e t c .  
(Catalysts c f  bleeching earths t h a t  dc no% g i v e  j e l l y -  
l i k e  mass by treatment with liquid swelling agent for 1 
h r . ;  e.g., F l o r i d a  earth~ Fullerts earth~ Beidelli%e~ 
hcntrcni%e, etc.), 2517 

Comparison of thermal and catalytic hydrogenatlcn aa a 
prelimlnar~ step i n  the refinlng cf Athabaaca bi%ucen 
(Liquid phase experiments at pressures of 5G0-3500 
psi), 3034 

C o n v e r s i o n  c f  t a r s ~  m i n e r a l  o i l s ~  e%c.~ i n t o  l o w - b o i l i n g  
hydrocarbons (Hydrogenation under pressure using 
catalysts of ~a or N compounds), 5911 

Conversion of carbcnaceaus~ solid fuels %o principally 
me%hone (Rear%ion im is% zone: C ÷ 4He * 2Ha + 32.7~0 
Btu ;  in  2 nd: O.SCH4 + HzE * 2H2 ÷ O5CCz + 35.545 Etu), 
42aS 

Destruc%IvehNdrogenaticn f e n  oxala%e or  acetate as 
catalyst), 5691 

Destructive hydrogenation cf carbonaceous ~a%arials such 
as oil~ coal~ etc. (~% 300 %o 700 s and 20 atmospheres 
pressure using a caSeiNs% ccntalnlng O such as oxides 
c f  U and Zn), 2298 

Dee%rue%lye hydrogenation (Icpregnaticn cf solid 
carbonaceous materials prior %0 hydrogenation wl%h 
aqueous solutions of soluble compounds of Fa or finely 
divided Fe plus a dissolved base}~ 2472 

Destructive hydrogenation of solid carbonecemus materials 
(~queaus solution of Ni nl%ra%e or NH~ mclybdate], 22S4 

Destructive hydrogenation easing solutions cf Mc~ Sn~ Cc~ 
Fe~ Ph~ B r ,  Sb~ or  Se~ cr their ccmpmunds; metal 
halides, oxides~ %hiccyana%es, salts of %hie-re%el 
aclda~ and  compounds of F; or sulfides in organic 
solvents as ca%ai~s%)~ 2412 

Des%rue%ire h ~ d r o g e n a t t a n  i n  %he presence of catalysts 
(Using oxides and sulfides o f  Mo~ Pe~ and Ni in various 
combinations as catalysts. 62 references]~ ~Z~S 

Destructive hydrogenation (~se af Iron sulfide as 
catalys%)~ 2456 

Destructive hydrogenation (Halogen as catalyst; 380 %c 
4S0 s and 100 %0 500 a%m pressure)~ 2458 

Destructive hydrogenation (Impregnation ui%h aqueous 
solutions of soluble compounds of Fe or Cc~ e.g., 
FeCIa~ FeSO~ or Co nl%rate)~ 2449 

Destructive hydrogenation (~se o f  lead o r  lead c e ~ p c u n d s  
as ce%aiys%s)~ 24~1 

Destructive hyd rogena t fon  cf carbonaceous substances (Use 
o f  G e c r  Ge compounds in  a s s o c i a t i o n  w i t h  ha logen or  
h a l i d e  cf H a a  catalyst]~ 2520 

Des%rue%ire hydpogenatlan ( C a r b o n a c e e u s  materials 
shspended i n  o i l s ;  catalysts comprising crgancce%allic 
compounds),  2290 

Destructive hydrogenation catalysts (Tungsten and uranium 
oxides or  sulfides as cataINs%s]~ 2291 

Destruotlve h~droge~atlcn (Halogens and metalloids such 
as NH~ molybde%e and o h l c r c p h e n o l ] ~  2292 

Destructive h~drogena%ion (~% 400oc and 250 Aim using 
catalyst of 10 parts W sulfide supported on 90 parts 
'¢Terranat')~ 2588 

Destructive hydrogenation (Using e s o l u t i o n  of a catalyst 
such as molNbdte acid in an organic solvent such ss 
MeOH), 2409 

D e s t r u c t i v e  h ~ d r o g e n e t i o n  (Us ing  catalysts c o n t a i n i n g  P~ 
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As, Se, or Te c r  their c c e p c u n d s ) ,  262~ 
D e s t r u c t i v e  h y d r o g e n a t i o n  ( T r e a t m e n t  c f  s o l i d  

ca rbonaceous  m a t e r i a l s  p r i c r  t c  d e s t r u c t i v e  
h y d r o g e n a t i o n  w i t h  S In  cne c f  s e v e r a l  f c r ~ s ;  f o r m a t i o n  
c f  l i q u i d  p r o d u c t s  bN d e s t r u c t i v e  h N d r c g e n a t i o n  a t  2~0 
s t ~ .  p r e s s u r e  a t  450o)~ 2506 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Pc iybdenum end m o i y b d e n u ~  
compcundsas first stage catalysts and iodine or Icdine 
compounds as l a t e r  s tage  c s t a l y s t s ) s  2167 

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 e s e n c e  o f  HaS and He, ~ cr  
t h e i r  compounds)~ 2168 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  ca rbonaceous  m a t e r i e l s  
( F c l l c u i n g  p r e t r e a t m e e t  c f  the  m a t e r i a l  by s u b j e c t i n g  
it t c  H a t  I0~0 s t e c s p h e r e s  p r e s s u r e  or more and 300 tc  
350C)s 2697 

D e s t r u c t i v e  h y d r c g e n a t l c ~  cf ca rbonaceous  materials 
(Us ing  Cr cr  a compcund c f  Cr a lone  or  w i t h  Ho o r  o t h e r  
c s t s l y s t ) y  2 5 9 8  

D e s t r u c t i v e  h y d r c g e n e t i c n  (Us ing  c a t a l y s t s  such as ~o 
o x i d e ,  Cry A I ,  and Fe h y d r c x l d e s  in  c o i l c i d a l  s t a t e  on 
terriers), 2617 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( P r o d u c t i o n  of hydrccarbors b 9 
t r e a t m e n t  o f  distilleble ca rbonaceous  materials with 
hydrogenating gases st abcve 300 ° and abcve 20 ate.; 
use of AgzCrC~y CuE, end ccmpounds of metals of 7th end 
~th grcups  as catalysts), 2515 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Use of sulfur ccepcunds tc 
t r e a t  ca rbonaceous  m a t e r i a l s  pricr t o  hydrcgenaticr)~ 
2462 

D e s t r u c t i v e  h y d r o g e n a t i o n  c f  c a r b c n s c e o u s  m a t e r i a l s  such 
as cca l~  l i g n i t e ,  Feat~ woods o i l s  s c r  b i tumens (P t  
30~-700 o and at  least 20 a tmospheres  pressure u s i n g  an 
o x i d e  o f  e meta l  o f  the  4 th  group o f  the  p e r i o d i c  t a b l e  
as a c a t a l y s t ) ,  23~1 

~ e s t r u c t [ v e  h y d r o g e n a t i o n  c f  ca rbonaceous  ~ a t e r i a } s  such 
as c c e i s y  wccd~ e l i a s  e tco  (Use c f  h e a v y - m e t a l  s u l f i d e s  
such as Mr, U~ or  Cr s u l f i d e  end ZnC, 2nCGa, AI~G3~ 
RgO, CaCCa~ o r  Mn c a r b o n a t e  as cats lyst )~ 2359 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  ca rbcnaceous  m a t e r i a l s  ( (3C0 
to  1COO atm p r e s s u r e ) l  , 2161 

~ e s t r u c t l v e  h y d r o g e n a t i c n  (Us ing  bas i c  oxygena ted  s a l t s  
o f  TI as c a t a l y s t s ) ,  2300 

Destructive hydrogenaticn (Impregnation of carbonaceous 
materials before destructive hNdrcgensticn b~ scluticos 
cf cc~pounds of Ho cr k cr both; hydrogenation at 300- 
~CO ° and ICC-IOCC s t ~ ,  2~09 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( A t  30C to 500ec us ing  
c a t a l y s t s  c f  s u l f i d e s  and o x i d e s  o f  W~ Me, and V)~ 2~39 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Use o f  c h l o r i d e s  o f  Mg~ NH** 
Fay Cr, Ni, end Mn and alkallEcrates as scceleratcrs), 
2 3 4 ~  

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  v a r l c u s  f r a c t i o n s  w i t h  
a p p r o p r i a t e  t e m p e r a t u r e s  pressure, and c a t a l y s t ) ,  2577 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( G r e a t e r  than  250  ate  p r e s s u r e ;  
sulfides and o x i d e s  c f  heavy ~ e t s l s  (~s  Ho~ ~ and Re) 
as c s t a l y s t s } ~  2568 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Carbonaceous  e a t e r i a i s  
impregna ted  w i t h  Fe h y d r a t e  end a l k a l i n e  s c l u t l c n ) ,  
2516 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  s o l i d  canbonacecus m a t e r i a l s  
(Use c f  Mc a n d / c r  ~ compounds in  s o l u t i o n  ss c a t a l y s t s ;  
s u l f i d e  ores  o f  He or  ~ are ve r y  s u i t a b [ e l s  2518 

D e s t r u c t i v e  h y d r o g e n a t i o n  c f  ca rbonaceous  s a t e r i a l s  
( S u l f i d e  c f  n a t a l  in  Eth group as c a t a l y s t ;  300 to  
700°), 23~4 

E x t r a c t i n g  and  h y d r o g e n a t i n g  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  
(A t  250 tc  4700 and 20 t c  ~00 a t e c s p h e r e s  us ing  meta l  
h a l [ d e s  a s  c a t a l y s t s ;  r e f i n i n g  h y d r o g e n a t i o n  o f  
e x t r a c t s  i s  accomp l i shed  a t  47~o end 50 a tmospheres  
p r e s s u r e  us ing  W5 z ss catalyst), 2596 

Extraction cf carbonaceous eaterials fcllowed b V 
h y d r o g e n a t i o n  w i t h  meta ls  metal cxide~ o r  acid 
anhydride catalysts and wetslhalide splittln~ 
catalysts, 2166 

Fuels  5009 
Fuel  f c r  d i e s e l  moto rs  (A two s tep  h y d r o g e n a t i o n  using 

e i e w e n t s  c f  group E~ Fe~ Zn~ c r  5n in  the p resence  o f  
Hz£O~ or  h e l i d e s  o f  H as c a t a l y s t s  in  the first s tep  
and W or Mc ~ u l f l d e s  in  the presence c f  F or  HF ss 
c a t a l y s t s  in  the second s tep~y  2617 

Fuel gas ( P r o d u c t i o n  by s i m u l t a n e o u s  h y d r o g e n a t i o n  end 
c a r b c n i z a t i c r  o f  s o l i d  ca rbonaceous  ~ a t e r i a i ) ,  3940 

H e a t - t r e a t i n g  ca rbonaceous  m a t e r i a l s  ( F r c d u c t i o n  o f  o i l s  
o f  lcw b c i l i n g  Feint f r c ~  ca rbcnsceous  materials 
t r e a t e d  w i t h  f r e e  ha lcgen  c r  anhyd rous  h a l i d e  alone or 
wixed i n  s c l v e n t ) ~  2422 

H i g h - p r e s s u r e  h ~ d r o g e n a t i c r  cf c a r b c n a c e c u s  m a t t e r .  I l l .  
F r i ~ a r y  h y d r o g e n a t i o n  In the l i q u i d  phases 2719 

H i g h - p r e s s u r e  h g d r o g e n a t l c r  c f  ca rbonaceous  m a t t e r .  I f .  
F r l ~ a r y  h y d r o g e n a t i o n  in the l i q u i d  phase (Rev iew c f  
c o a l  s o l u e n t s  s s u i t a b i l i t ~  o f  rew m a t e r i a l s ~  
r e q u i r e m e n t s  on c a t a l y s t s ,  e f f e c t  o f  p r e t r e a t m e n t  c f  
coa l  on h y d r c g e n e t i o n  c h a r a c t e r L s t i c s ) ,  2743 

H i g h - p r e s s u r e  h y d r o g e n a t i o n  c f  ca rbcnacecus  c a r t e r .  IV. 
L i q u i d  phase in indurtry, 2 7 4 4  

H i g h - p r e s s u r e  h y d r o g e n e t l c n  c f  ca rbonaceous  m a t t e r .  V. 
L i q u i d  phase in industrv, 2723 

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 c n a c s c u s  w a i t e r .  I. 

I n t r o d u c t i c n  (Rev iew ;  p r o d u c t i o n  c f  a v i a t i o n  g a s o l i n e ;  
compar i son  w i t h  F i s c h e r - T r o p s c h  m e t h o d ] ,  6280 

Hydrocarbons  o b t a i n e d  by h y d r o g e n a t i n g  ca rbonaceous  
m a t e r i e l  ( P r e p a r s t i c ~  c f  meta l  s u l f i d e  (Pc or  N] 
c a t e l y s t a ) ~  6036 

Hyd rcca rbons  from carbonaceous  m a t t e r  (Cu~ 2n ,  A I ,  Sn, 
Sbt Pb~ Bi~ Fe cn t h e i r  a l l e y s  as c a t a l y s t ;  450 ° end ~0 
a te  p r e s s u r e ) ,  2416 

H y d r o g e n a t i o n  o f  cebonaceous m a t e r i a l  to  I c u - b o l l l n g  
h y d r o c a r b o n s  us ing  complex compounds o f  Me or  Wy 5692 

H y d r o g e n a t i n g  s c l i d  ca rbonaceous  e s t e r i e I  (Us ing  an o x y -  
ac i d  o f  P, or  s a l t  t h e r e o f s  am c a t a l y s t ) ,  2361 

H y d r o g e n a t i n g  ca rbonaceous  m a t e r i a l s  (Us ing  ha logen  
compounds c f  He, N t o r  V. A d d i t i o n a l  c a t a l y s t s  i n c l u d e  
o x i d e s t  h y d r o x i d e s ,  o r  s u l f i d e s  o f  Cue Ag, and ~ e t a l s  
o f  groups 2 t h r o u g h  e ) s  2303 

H y d r o g e n a t i n g  ca rbonaceous  e a t e r i a l s  ( R e a c t i o n  w i t h  H a t  
200 t c  700oc s t  >20 arm in  p resence  o f  c a t a l y s t  
c o n t a i n i n g  combined ~ ) ,  2611 

Hydrogene tLoF  o f  cs rbcnacecus  m a t e r i a l s  a t  h igh  
t e m p e r a t u r e s  us ing  • ha logen~ a long  w i t h  Has Fe, N; o r  
Co or t h e i r  compounds as c a t a l y s t s ,  2457 

H y d r o g e n a t i n g  ca rbonacecus  e a t e r l a l s  ( P a s s i n g  ove r  e e t a l  
compounds o f  h igh  c a t a l y t i c  a c t i v i t y  and in form o f  
spheres  or  Raschig r i n g s ~ y  2572 

H £ d r o g e n a t i o n  o f  h y d r c c a r b c n a c e c u s  m a t e r i a l s  
(Hydrogenation of coal or slurries cf coal in o i l s  or 
t a r a ;  use o f  o x i d e  o r  s u l f i d e  o f  ~o~ an ,  Cot or Ni I s  
c a t a l y s t ;  h e a t i n g  to 300 to  500 ° a t  1000 to  5000 g s i ) y  
5 1 3 4  

H y d r o g e n a t i o n  o f  ca rbonaceous  l a t e r [ a l e  in presence o f  
s [ l i c i c  ooepoundss 2467 

H y d r o g e n a t i n g  ca rbonaceous  m a t e r i a l s  (Ha logen  o r  S 
co~pounds o f  s o l i d  m e t a l l o i d s  or o f  NH~ as c a t a l y s t s ;  
compounds c f  Ps Se, 3et  As,  Sb s S ly  Zry and B a s  
catalysts)s 2475 

H ~ d r o g e n a t l o n  o f  d i s t i l l a b l e  ca rbonaceous  w a t e r i a l s  such 
as b l t u e i n o u s  c c a l ,  l i g n i t e ~  t ansy  e i n e r a l  ¢ i l s t  end 
t h e i r  d i s t i l l a t i o n  p r c d u c t s  u s i n g  c a t a l y s t s  o f  
p o l ~ s u l f l d e s  c f  meta l s  c f  g roups  5 ,  6s  c r  7 ,  242~ 

H y d r o g e n a t i n g  d l s t i [ l a b l e  carbonaceous m a t e r i a l s  such as 
coa l  or mineral o i l s  (Use o f  Ni cr Co i o d i d e s  and Me 
s u l f i d e  as c a t a l y s t s ) ,  2464 

H y d r o g e n a t i o n  o f  ca rbonaceous  m a t e r i e l s  ( H y d r o g e n a t i o n  by 
f l u i d i z a t i c n  ef  s o l i d s  d u r i n g  c o u n t e r c u r r e n t  passage In 
s t r e s s  c f  H)s 2518 

H y d r o g e n a t i n g  ca rbonaceous  ~ e t e r i e l s  (Recouer~  o f  o i J ~  
c o n s t i t u e n t s  from r e s i d u e s  from d e s t r u c t i v e  
h y d r o g e n a t i o n  b~ h e a t i n g  r e s i d u e s  in p resence o f  ho t  
fused  me ta l s  end alloys)t 2470 

H y d r o g e n a t i o n  r e a c t o r ,  2899 
H y d r o g e n a t i n g  ca rbonaceous  e n t e r t a i n  ( C a t a l y s t s  

c o m p r i s i n g  p re fo rmed Pb s a l t s  o f  HCCCH c r  o f  o r g a n i c  
s u t f o n [ c  a c i d s ;  460 ° and 2C0 a te  p r a s s u r e } t  2478 

H y d r o g e n a t i n g  ca rbonaceous  saterials (Use c f  me ta l  
h a [ i d e s  end  o r g a n i c  ha logen  ccmpcunds as c a t a l y s t s ) ,  
2420 

H y d r o g e n a t i o n  under p r e s s u r e  (Use o f  Pb or  Pb compounds 
w i t h  HzSC~, s u l f a t e s ,  a c e t i c  ac ids  f o r m i c  e c i d t  or  
s u l f o n i c  a c i d s  as c a t a l y s t ) ,  2463 

H y d r o g e n a t i n g  ca rbonaceous  s a t e r L s l s  (400  t c  ECOO; 
c h l c r l d e s  c f  ~g, Fe, NH~s Dr ,  N i l  Mny or  a l k a l i  b o r a t e  
as c a t a l v s t s ) w  ~287 

H y d r o g e n a t i o n  in  France end f o r e i g n  c o u n t r i e s  ( E u t l l n e  c f  
h y d r o g e n a t i o n  p rocesses  o f  I n t e r n a t i o n a l  E y d r o g e n a t i o ~  
P a t e n t s  Co. L t d . ) s  2425 

H ) d r o g e n a t i o n  o f  b i t u m i n o u s  p r o d u c t s  ( C a t a l y s t s  o f  2n and 
Fe c h l o r i d e s  d i s s o l v e d  In  p h e n o i s ) l  2649 

P r o d u c t i o n  o f  h y d r o c a r b o n  gases by h ~ d r c g e n a t i c n  c f  
ca rbonaceous  m a t e r i a l s  ( A t  about  800oc end >5 mt~ 
h y d r o c a r b o n  t r e a t e d  w i t h  a l k a l i  meta l  o r  coepound) ,  
2630 

P r o d u c t i o n  o f  h y d r o c a r b o n  c i l s  by h y d r o g m n a t i c n  o f  
carbonaceous [aterisls In oil suspension In presence c f  
Cry W~ c r  ~o o x i d e  c a t a l y s t ,  2218 

T r a n s f o r m l n g  ca rbonaceous  m e t e r l a [ a  ( b e l n g  c a t a l y s t s  
c o n s i s t i n g  o f ,  c r  hav ing  p r e s e n t  as o a r r i e r ~  Ca=ass 
c o n t a i n i n g  SJCz, m e t a l s  or meta l  compounds previously 
treated with F or HF}s 25~4 

Treating carbonaceous seter[ala ulth hydrcgenating galas 
(Germanium o r  germanium compounds as c a t o l ¥ s t s ) y  2480 

T rea tmen t  o f  d l s t i l l a b l e  ca rbonaceous  m a t e r i a l s  w i t h  
h y d r o g e n a t i n g  gases In presence  o f  c a t a l y s t s  co~pcaed 
o f  Fb s a l t s  o f  o r g a n i c  a c i d s  o t h e r  than  o l e e t e ~  2478 

T r e a t ¢ e n t  o f  ca rbonececus  m a t e r i a l s  w i t h  h y d r o g e n a t i n g  
gases a t  h i gh  t e m p e r a t u r e  in  p resence  of ha logen  or  $ 
compounds c o n t a i n i n g  m e t a i l c i d s s  ~419 

Use o f  garmaniu~ s u l f i d e s s  c x i d e s s  hNdrox ideas  h a l i d e s ,  
or  o x a l a t e s  as c a t a l y s t s  in h y d r o g e n a t i o n  o f  
ca rbonaceous  e a t e r i a l s ~  2454 

CARBGNACECU8 MATE~IALS/CXID~T|ON 
Synthesis gas froa solid carbonaceous fuels by partial 

oxidaticn with an oxygen-containing gas (Fuel-HeO 
m i x t u r e  c o n t a i n i n g  5 1 . 0 - 5 4 . 8 ~  by ut  f i n e l y  d i v i d e d  f u e l  
and O - c o n t a i n i n g  gas i n t r o d u c e d  i n t o  unpacked r e a c t i o n  
zone a t  Z200-2800OF end 301-405  ps ig  l i q u i d  h y d r o c a r b o n  
g r e a t e r  than or equa l  to  25 wt.~ Say be used in  
s l u r r y J s  ~262 

CARBONACEOUS MA~ERZAL~/PYROLY$15 
P r o d u c t i o n  o f  c a r b o n  monoxide and hydrogen f r o m  s c l i d  

ca rbonaceous  fuels~ ~178 



CARBONACEOUS MATERIALS/RE~flVAL 
E a g e n s r a t l c n  of  a ca rben i zed  F i s c h e r - - T r c p s c h  c a t a l y s t  

(Remcval c f  carbonaceous depos i t s  f r e ~  c a t a l y s t  by 
t ab ros i cn  u~ing h i g h - v e l o c i t ~  n c n c x i d i z i n g  g a s ) s  3~32 
C~RECNACEOUS M~TERIALS/SCL~ENT EXTRACTION 

Hvdrocarbons b N axtractlcn c f  carbcraceous  materlals~ 
7297 

CARBONAtES/REGENERATION 
~egene ra t l on  of a l k a l i  metal carbonate sclutlons used %o 

remove h~drogen sulfide f r c ~  coat-distillatlon gases 
( S o l u t i o n s  t r e a t e d  w i t h  a i r  in 2 s t e p s ;  f i r s %  w i t h  a i r  
at 3 aim tc  c x i d i a e  HaS a l s e s t  tc  S~ and then w i t h  a i r  
and s o l u t i o n  c c u n t e r c u r r e n t l y  to re=ave up to 99.82~ 
original HsS], 1162 

CARBONIZATION 
C a r b o n i z a t l c n  and g a s i f i c a t i o n  (Survey  o f  recen t  (1958) 

d a v s l c p m e n t s ;  18 r e f a r e n c e ~ ) ~  I4S 
O a r b c n l z a t i c ~  ned g a s i f i c a t l c n .  P r e s e n t  and f u t u r e  of 

c a r b o n i z a t i o n  i n d u a t r N ~  14~ 
C~BONIZATIEN/EqOIPMENT 

C a r b o n i z a t i o n  and g a s i f i c a t i o n .  C l a s s i f i c a t i o n  o f  
a p p a r a t u s  f o r  c a r b c n i z a t i c r  and ~ a s i f i c a t i o n ,  144 

CAR~CNIZ~TION/IN£~STRIAL FLANTS 
Carbonization and g a s l f l c a t i c n .  I n ~ t a l l a t i c n s  for  

c a r b o n i a a t i o n  and g a s i f l c a t i c n ~  14E 
C~E~NIZATICN/~E~[EWS 

Fue| prccassing f l u i d i z e d  bed~ ( ~ e v i e w  o f  literature; $8 
r e f s r e n c s ~ ] ,  ~070 

CAR~URETTED ~ATER GAS/PRCDUCTIC~ 
C a r b u r a t e d  w a t s r  gas p l a n t  cf the Hamburg Gas Works at 

the Grosbrcck coke cvsn Flant~ 4115 
Carburatad w a i s t  gas (A~aratus: Ni~ Co, Fe, Cu oxide or  

Na a u l f i d e  as c e t a l v s t s ] ~  3249 
Co~piete g a s i f i c a t i o n  in Scot land  (Description o f  I 

million frO/day T u l I v  c a r b u r e t t s d  complete gasification 
p l a r t  a t  K i r k c a l d y ] ,  409~ 

Controlled c p e r a t i o n  c f  s cartureted-water-gas plant. I. 
F a c t o r s  i r f l u e n c i n g  ths  p e r f c r s a n c e  o f  the p l a n t .  35%h 
r e p o r t  c f  the J o i n t  Research Committee o f  the 
I n s t i t u t i c ~  end Leeds  University (kork carried out 
s i n c e  1928 in r e s e a r c h  Lab. o f  DeFt. c f  ~cientific and 
I n d u s t r i a l  Re~earch) ,  ~I~ 

Equlpma, t  and processes f o r  m a n u f a c t u r i n g  h i ghe r  B . t . u .  
ga=a~, 3ElO 

Fun|  gas  ( H c d l f l a d  c a r b u r e t e d  e a t e r  gem, low in  CO and 
s u i t a b l e  f o r  uae as  town gas~ dssc r i bed }~  5010 

Fuel c i l  f o r  gas eanu fac tu re  (Use c f  bunker C o i l  in  
c a r b u r s t t a d  eater gas)~ 3481 

Gas manufac tu re  b V the complete g a s i f i c a t i o n  c f  
b t t u s i n o u ~  ccal at F r e i b e r ~  (~reisgau)~ 4S7~ 

Gaseous f u e l s ,  w i t h  s p e c i a l  r e f e r e n c e  to  ca rbu ra ted  
watargas. I .  G e n e r a l  rmview. Z I .  ~anufacturs of 
carburated w a i s r g a s ~  3480 

I n n o v a t i o n s  in the f i e l d  c f  gas p r c o u c t i c n  in 1936. 
( P r e p a r a t i o n  o f  water -~  hNdrocarbcn-~ ca rbu re ted  w a t e r -  
, p rcduce r -~  and = i xsd  gasas)~ ~2~S 

~ a k i n g  coat, watar~ and ca rbu re ted  water  gas 
sisultanecusly (Te~peraturs and pressure e f f e c t s  cn 
v l a l d s ) ~  322~ 

~enu fac tu re  c f  h i g h - E . t . u °  c a r b u r e ~ e d  water ga s  ($20 BTU 
gas- -Semet~-So lvay  r sve r~s  flow s e t ] ~  3287 

t ~ r c d u c t i o n  of i l l u m i n a t i n g  gas f r c s  G u s i n c c z e r s k i f  cca ls~ 
4971 

CARCOCIIE PROCES~ 
L o w - t a ~ p e r a t u r s  d i s t i l l a t i o n  of coal by t h e  carboci%e 

p r o c e a s  ( Y i e l d s  gas of 8~0 b t u / f t 3 ] ~  703? 
CAT~CARS PROCESSIECONO~ICS 

C a t a c a r b  C~ e re~oual  p r o c e s s  (Gas p u r i f i c a t i o n  by removal  
uf a c i d  g a l a s ] ,  1956 

C~TALYSIS/CHE~ICAL RADIATION EFFECTS 
Probless and methods In d i s t l l l a t i c v  and g a s l f i c a % i a n  of 

l i g n i t e  (~ev iew of e c d e r n  sethcds~ with r e f e r e n c e s  %c 
I t a l i a n  p r a c t i c e :  c a t a l y t i c  bydrcganatimn w i t h  nuclear 
r a d i a t i o n ] ,  4743 

C~TALYSIS/CHE~IC~L REACTIEN KINETICE 
C a t a l y s i s  b~ a l k a l i  meta l  s a l t s  in carbon g a s i f i c a t i o n  

r s a c t l o n s ,  474~ 
C~IALYSIS/COMF~RAIIVE EUALUATIENS 

F o r e i g n  developments in coa l  g a s i f i c a t i o n  
( H y d r o g a s l f i c a t i o n  a p p a a r s  to  o f f e r  more a c o n a m i c  
e e t h c d  for making h i g h e r  h e a t i n g  v a l u e  gases t h a n  
catal~¢ic mmthods)~ 4915 

CATALYS~ POISONING 
F l s c h s r - - T r c p s o h  ayn thGa ls .  F r s p c i s c n i n g  of i r o n  

c a t a l y s t s  b N s u l f u r  ccmpcu~ds (SC s was most severe  
p o i a c r ,  and HaS and CzHa--SH were n e a r l y  as e f f e c t i v e ] ~  
6778 

C~TALYSTS 
C a t a l y s i s  in h~drocarbc~ chsm is t r yo  1 I I .  A d s o r p t i o n  by 

hydrogmnat ion  c a t a l ~ a t s  ( ~ d s o r p t i c n  o f  H, CaHa~ hexane~ 
and cvc l chaxens  on s i l i c a - p r o m o t e d  Me c a t a l y s t s } ,  7072 

Chang== in c a t a l v s t s  used in h~gh-pressure h y d r o g e n a t i o n ~  
26S~ 

Hydrogena t ion  snd c r a c k i n g  catalysts f o r  o i l  and coa l  
F rocsss ing  (Usa o f  WSa], 2715 

Per t  c f  tha c a t a l y s t  in the p rocess ing  o f  c o a l ,  2163 
~epa ra t l ng  Fcwdarad  c a t a l y ~ t s  f rom e x c t h s r m i c a l l y  

r e a c t i v e  geae~  (Use o f  c a t a l y s t  po iaon tc  p reven t  
d e s t r u c t i o n  e f  c a t a l g a t  and f o r m a t i o n  o f  undes i red  
p r o d u c t s ] ,  E4J6 
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CATALYSTS/ADBITIVES 
I n f l u e n c e  o f  t h e  a d d i t i o n  o f  a l k a l i e s  on %be a c t i v i t y  and 

s e l e c t i v i t y  o f  I r o n - c e p F e r  c a t a l y s t s  ( A d d i t i o n s  c f  K 
s i l i c a t e s  o r  MgC), E642 

Study of thermal and chemical ac±ivatlon cf talc-based 
catalysts for synthesis from carbon menexlde and 
hydrogen (Effects of %he following additives were 
studied: LiOAcs; NaOAca; NaaB~O7; NazCOa; K=COa; gNUs; 
KeCraOv: Ka~O~; KaS£Ca; KCH; KMnO~; KBr; KCI; KaSC~; 
and h a ( O H ) e l ,  3~ 

CATALYSTS/ADSORPTION 
" P r e s o r p t i a n  o f  c a r b o n  monoxide  and h y d r o g e n  on an i r c n  

F i s c h e r - - T r o p s c h  c a % a l l o t ,  66?5 
CATALYSTS/ANNEALING 

S tu d y  o f  %hermaI and c h e m i c a l  a c t i v a t i o n  c f  ± a l c - h a s e d  
ca%alys.ts f o r  synthesis f rom c a r b o n  monoxide  and 
h y d r o g e n  ( E f f e c t s  c f  %he f o l l m w i n g  a d d i t i v e s  w~re 
studied: LiOAcz; NaOAcs~ ~aaB~O7; NaaCCa; K=CCa; KNCs; 
KaCr=Ov; K=WO~; K=SICa; KCH; KMnOd; KRr; KCI; KaSE~; 
and B a ( C H } a ) , . 3 2  

CATALYSTS/CARBONIZATION 
Con%col of hydrocarbon-synthesis reactions 

(Elec%ronicall~ by %he ultraviolet a b s o r p t i o n  o f  the 
p r e d u c % ) ,  ~E47 

CATALYSTS/CARRIERS 
SynThesis o f  gaseous h y d r ¢ c a r b o n s  from carbon monoxide 

and hydrogen. XIVo Effect of various carriers and 
promoters~ E117 

Synthesis o f  gaseous hgdrccarhons from carbon monoxide 
and hydrogen. X. Effect of various carriers on the iron 
catalysts, ~113 

CATALYSTS/CHEMiCAL ACIIUATICN 
ActiviTy lowering of a hydrogenation ca%allot by 

contaminants from Tars (Brown coal semi-coke saturated 
w i t h  Fe c a ~ p o u n d s  w i t h  S a d d i t i o n  used  as  c a t a l y s t ) ,  $3 

S y n t h e s i s  o f  g a s o l i n e  f r c ~  c a r b o n  mcncx lde  and h y d r o g e n .  
LXU. Reduction by hydrogen and heat-treatment of iron 
catalysts, 6049 

Synthesis of  g a s o l i n e  f rom carbon mehcxide and h~drcgen. 
LIX. Activation of i r o n - c o p p e r  catalysts by barcn~ E017 

CATALYSTS/CHEMICAL COMPOSITION 
Rydrocarbon-synthesis catalyst (Chemlcalcomposition c f  

several improved Fe cmtal~s%a]1 $497 
New i r o n  carbide i n  hydrocarbon synthesis ca%alys±s 

(Formed at ~7 arm and ~EO°) ,  2720 
CATALYSTS/CHEMICAL PREPARATION 

49th Report of %he J o i n t  Research Ce~mi%tee of %he Gas 
Research Soard and the University of Leeds. CataIytio 
synthesis of methane for town-gas manufacture 
(Preparation of ca±alysT and purificatlen Of gas], ~420 

Activated catalyst fcr hydrocarbon synthesis (Catalyst 
prepared by the ccprecipiTa%ion cf Pe and Ca hydroxides 
f r o m ' s o l u t i o n S  o f  %he c h l o r i d e  c r  n i t r a t e  bN means o~ 
a l k a l i  hydrcxidas], 6131 

Active catalytic surfaces (Hydrocarbon o i l  used as binder 
for finely divided synthesis catalyst}, 6492 

Alloy sksletcns as catalysts for benzine synthssis from 
carbon monoxide  and hydrogen (Dissolution of AI cr  Si 
from a l l o ~ s  with Ni and Ca),  5721 

Application of fluidized bed t echn iques  i n  gas 
purification (Use of Fe oxide catalyst %c remove HaS 
from coke-oven gas; catalyst prepared hy mlxing.PeSO~ 
(ground}~ Ca(OH)=, and HzC in r o t a r ~  mixer; Fe(CH]z 
oxidizes in air %o FezOa~ and CaS~4 acts as binder and 
carrier; description of apparatus], 13R4 

Aromatic hydrocarbons frc~ carben mcncxide--hydrogen 
mixtures (ZnQ or ZnS cn activated AlcOa as catalyst 
p l u s  a c i d  fluoride as promoter )~  ES96 , • 

R e n z i n e  s y n t h e s i s  f r em c a r b o n  monoxide  and h y d r o g e n  a% 
ordinary pressure. X X I I I o  Extraction and l e a c h i n g  
treatment c f  alloy catalysts (Preparation o f  Ni--Co--Si 
catalyst], 5739 

Carbon monoxide h y d r c g e n a % i c n  by a fluidized bad 
c o n t a i n i n g  a c o b a l t - t h o r i u m  o x i d e - s i l i c a  ge l  c a t a l y s t  
(Moist gellsd SiOa impregnated w i t h  aqueous ealutlcns 
cf Co nitrate and Th nitrate), 67~4 

Carbon menoxide hydrogsnatien on a l k a l i  me%aI silica%e-- 
c o n t a i n i n g  precipitated i r o n  caTalysTs (Fe(~Ca)a F lus  
Cu(NOa) z sclutien Frecipita%ed with RaCH; preciuita%e 
impregnated with KaC--SI~ = reduced wi%h H at 2co-sac; 
obtain maximum y i e l d  of Cs--C,e h~drocarbcns)~ ~861 

Catalyst (Preparat/cn cf Fe catalyst fur synthesis o f  
hydrocarbons from CC and H]~ 41El 

Catalyst (Preparation of Fe catalyst for h~drogena%icn if 
CO), 4143 

Catalyst containing magnatite (Also Fe and AlcOa; for usa 
i n  r e d u c t i o n  of  CE 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  c f  carbcn mcnexlde ( C h e z I c a i  
preparation of Co catalys%]~ 2798 

Catalyst for preparing hydrocarbons and oxygenated 
compounds (Iron oxide catalyst uith promoter cf alkali 
metal trloxala~cferriete, such as KaPs(CaO~]a X ~HaO}, 
64S5 

C a t a l y s t  f o r  c a r b o n  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  catalyst u s i n g  powdered m a g n e t i t e  ore and 
manganess er thorium ni%rates)~ 7~7S 

Catalyst for h~drogenation cf carbon monoxide 
(Preparation of catalyst c o n t a i n i n g  ferrous and ferric 
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s a l t s } ,  261~ 

C a t a l y s t  for c c n v e r t i r g  carbon ~cncxide anc hydrogen I n t o  
hydrocarbons (Preparation cf reduced ~rcn-rcra× 
c a t a l ~ s t ) ,  6C29 

C a t a l y s t  fcr h y d r o c a r b o n  synthesis ( F r e p a r u t i c n  o f  Fe and 
Cc c a t a l y s t s ) ,  2810  

C a t a l y s t  for h y d r o c a r b o n  s ~ n t h e s i s  ( F l u i d - t y F e  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 c c a r ~ c n s  f r c s  CC and H p r e p a r e d  
f r o n  FeaC ~ 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 e d  to r e t e n t i o n  c f  o r i g i n a l  l a a i n a r  s t r u c t u r e  
cf  s c a l e ) )  6344 

C a t a l y s t  f c r  s y n t h e s i s  cf g a s c l i n e  ( P r e p a r a t i o n  o f  a 
c a t a l y s t  c c n t a i n i n ~  cc~pcu rds  c f  h i ,  Fn, and C r ) ,  ~840 

C a t a l ~ s t  f o r  h y d r o c a r b o n  s y m t h e s i s  ( P r e p a r a t i o n  o f  
sintered Fe c a t a l y s t  with a c t i v a t e d  C), 6495 

C a t a l y s t  f o r  F i s c h e r - - T r c p s c h  s y n t h e s i s  ( 3  t c  15~ Si  
i n c o r p o r a t e d  i n  £e c a t a l y s t ) ,  642~ 

Catalyst fcr the hydrogenation cf carbcn 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  c f  lh, ~g,  c r  ~ l  as 
a c t i v a t o r s ; ,  5974 

C a t a l y s t  for the h y d r o g e n a t i o n  of ca rbcn  monox ide 
( P r e p a r a t i o n  o f  c a t a l y s t  with h i g h  s l l i c i c  ac id  
ccntent), 279G 

C a t a l y s t  for h y d r o c a r b o n  synthesis ( P r e p a r a t i o n  cf Fe 
catalyst f o r  hydrogenation of CC), 64Q5 

Catalyst f o r  h y d r o c a r b o n  s y n t h e s i s  (Co c a t a l y s t s  p r e p a r e d  
by d e p o s i t i n g  n i t r a t e s  c f  Cc, Fe,  and Th or  s i l i c a  gel  
and reducing w i t h  H at 7COOF), 6551 

C a t a l y s t  fcr h y d r o c a r b o n  s y n t h e s i s  ( C o n s i s t i n g  of  r e d u c e d  
Fe cxide c c n t a i n i n g  a~pncx. I~ KF), 84P3 

C a t a l y s t  f o r  c o n v e r s i o n  c f  c a r b o n  ~ c n c x i d e  t c  w a t e r  ga s  
( P r e p a r a t i o n  c f  c a t a l y s t  c o n t a i n i n g  FeeC~ ,  C r a G s ,  
~zCC~, ard CaCC~) ,  6595 

Catalwst for hydrccarbcn synthesis (Use cf Fe powder in 
reduction cf CO)~ 6341 

C a t a l y s t  f o r  t h e  p r o d u c t i o n  c f  g a s o l i n e  ( C a r b o n a t e s  and 
( o r )  h y d r o x i d e s  o f  Fe and Cu p r e c i p i t a t e d  on 
d i a t o m a c e o u s  e a r t h  w i t h  a d d i t i o n  c f  a l k a l i ,  b o r i c  a c i d ,  
or  i t s  s a l t s ,  R e a c t i c n  o f  CC and H~ at  2250C) ,  5921 

C a t a l y s t  o f  i r c n - g r o u p  metal s u p p o r t e d  o~ s i l i c a  
• icrcspheres (Improved catalysts for use i n  synthesis 
c f  h y d r o c a r b o n s  f rom CC and H; c a t a l y s t  c f  CoG, ThC~, 
and NiO), E3~7 

Catalysts for carbon monox ide  h y d r o g e n a t i o n  (Preparation 
cf Fe ca ta l ys t ) ,  2648 

Catal~sts suitable for use i r  producing hydrocarbons from 
carbcn ~cncxide and hydrogen (Preparation by t reat ing a 
m e t a l  c f  the Fe g r o u p  ( F e ,  Co, or  All or  i t s  o x i d e  w i t h  
s t e a ~  and H ( 5 - 5 0 ~  H) a t  8 0 0 - 1 2 0 0 0  and r e d u c i n g  t h e  
r e s ~ l t i n g  c x i d i c  m a t e r i a l  w i t h  H at 5 5 0 ° ) ,  5982 

C a t a l y s t s  for h e a t - t r e a t m e n t  of c o a l ,  t a r ,  e t c .  
( P r e p a r a t i o n  c f  c a t a l y s t s  f r c ~  t i n  f o o d  c a n s ) ,  2660 

C a t a l y s t s  ( 2 - s t a g e  p rocess  fcr p r e p a r a t i o n  of s i n t e r e d  Fe 
c a t a l y s t ) ,  6615 

C a t a l y s t s  f o r  c o n v e r s i o n  o f  c a r b o n  a c n o x l d e  ( P r e p a r a t i o n  
o f  FezO ~ c a t e l y s t ) ~  2920 

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  c a r b o n  monox ide (Pe ,  
Co, and Ni c a t a l y s t s  made by p r e c i p i t a t i n g  aqueous 
• e t a l  s a l t  s o l u t i o n s  w i t h  aqueous NH z s o l u t i o n  a t  50-  
I 100 ;  c a t a l y s t  p r e c i p i t a t e d  a t  pH7 g i v e s  h i g h  yield cf 
h y d r o c a r b o n s ) ,  2832 

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  ca rbon  monox ide  
( P r e c i p i t a t e d  Fe c a t a l y s t s ) ~  6659 

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  ca rbon  monox ide  
( P r e p a r a t i o n  c f  i r o n  c a t a l y s t  c o n t a i n i n g  carbon b l a c k ) ,  
6660 

C a t a l y s t s  f c r  coke o v e n - g a s  p u r i f i c a t i o n  ( E x i d e s  o f  ~ i  o r  
Cu, e s p e c i a l y  N i ,  with a d d i t i o n  c f  c a r r i e s ,  g r o u n d ,  
e o i s t e n e d  with HaO, a g g l o e e r a t e d ,  screened), 892 

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  c a r b o n  monox ide  
( P r e p a r a t i o n  c f  Fe c a t a l y s t a ) ~  E~97 

C a t a l y s t s  s u i t a b l e  f o r  use in d e s t r u c t i v e  h y d r o g e n a t i o n  
o f  ca rbonaceous  m a t e r i a l s  ( P r o d u c t i o n  c f  S-immune 
c a t a l y s t s  by m i x i n g  Fe~ NI~ o r  Cc o r  t h e i r  a l l o y s  c r  
c a r b i d e s  w i t h  a pas te  o f  s c i y b d i c  a c i d )  ZnO~ or  MgC and 
d r y i n g ) )  224E 

C a t a l y s t s  f o r  h y d r o g e n a t l o n ~  2356  
C a t a l y s t s  f o r  the  p r o d u c t | c a  o f  ~ o t c r  f u e l s  tncm coa l  

( P i s c h e r - ~ r o p s e h  p r o c e s s ;  l i q u i d  phase h y d r o g e n a t i o n  
c a t a l y s t s ;  gas phase h ~ d r c g e n a t l c n  c a t a l y s t s ) ,  6157 

C a t a l y s t s  f o r  gas r e a c t i o n s  ( P r e p a r a t i o n  o f  c a t a l y s t  by 
combining N l ( ~ O a ) z ~  Th (NCa)~ )  and SiO~ and 
p r e c i p i t a t i n g  w i t h  KtCO~) ~ 3490 

C a t a l y s t s  s u i t a b l e  f o r  use in  d e s t r u c t i v e  h y d n o g e n a t i o n  
of carbonaceous materials (Incorporation of aluminiu~ 
powder wlth an aqueoos paste cf mclybdic acid and ZnC)~ 
2247 

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  canbon monox ide  
( P r e p a r a t i o n  o f  Fe c a t a l y s t  by p r e c i p i t a t i o n  o f  
Fe(NOs)  a s o l u t i o n  w i t h  NaICO= s o l u t i o n ) ~  28?6 

C a t a l y s t s  s u i t e b l a  f o r  use i n  h y d r o g e n a t i n g  ca rbon  
a o n o x i d e )  ' ' H y d r o f i n l n g ' '  v a r i o u s  o i l s ,  ' ' t o o t e r  
Swee tan ing  '~ l i g h t  p e t r o | e u =  d l s t i l l a t e s ~  e t c .  
( P r e p a r a t i o n  by t r e a t m e n t  o£ a m e t a l  such aa Co o r  Ni 
( o r  a r e a d i l y  r e d u c i b l e  f e r r o m a g n e t i c  a l l o y )  w i t h  an 
aqueous s o l u t i o n  o f  • c h l o r i t e  ( s u i t a b l y  a f t e r  r o a s t i n g  
end t r e a t e e n t  w i t h  =teem))~  59?5 

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  c a r b o n  monomide 

( P r e p a r a t i c r  c f  p r e c i p i t a t e d  Cu and Fe c a t a l y s t s  
p r o m o t e d  by o x i d e s  c f  Th, A I ,  Pg ,  S i t  o r  an a l k a l i n e  
e a r t h  ~ e t a l ~ ,  6E62 

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  ~ c n c x i d e  ( F r e p a r a t i c n  
o f  Pe c a t a l y s t  and n a t u r e  o f  h y d r o c a r b o n  p r c d u c t s ) ,  
6559 

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 ~ c n c x i d e  (Co ,  N i t  Fe 
p a r t i c l e s  as c a t a l y s t ;  c a t a l y s t  p r e p a r e d  by 
p r e c i p i t a t i o n  o f  s o l u t i o n  o f  n i t r a t e  c f  Fe ,  Co,  cn k i  
w i t h  a l k a l i n e  compound such as NonCE a p o s s i b l y  w i t h  
p r o m o t e r ,  such as Cu) ,  2823 

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 monox ide  (22~ tc  230 ° ,  
F e - c n - k i e s e l g u h r  c a t a l y s t ,  l i g r o i n e ,  d i e s e l  o i l y  and 
p a r a f f i n  y i e l d s } )  6E92 

C a t a l y t i c  r e a c t i o n  c f  c a r b o n  a c n c x i d e  end h y d r o g e n  
(Preparation o f  i r o n  c a t a l v s t ) w  6 6 i 8  

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 o a l  (Fe  c h l o r i d e s ,  n i t r a t e s ,  
on s u l f a t e s  i ~ p r e g n a t e d  i n t o  d i s c r e t e  ccal p a r t i c l e s  
and c o n v e r t e d  i n t o  FeC) ,  3121 

C a t a l y t i c  r e a c t i o n  c f  ca rbon  monox ide  sad hydrogen  
( I m p r o v e d  F i s c h e r - - l 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  h ~ d r o g e n a t i c n  o f  ca rbon  ~ c n c x i d e  ( U s i n g  Fe 
c a t a l y s t s  having CaCt with cr  w i t h o u t  N i )  Co, o r  Cu 
a d j u v a n t s ,  i r p r e g n a t e d  with a l k a l i  o c t a l  h y d r o x i d e s ) ,  
602~ 

C a t a l y t i c  h y c r o g e n a t i c n  c f  ca rbon  ~Cncx ide  ( U s i n g  a 
p r e c i p i t a t e o  Fe c a t a l y s t ) ,  2844 

C a t a l y t i c  m a t e r i a l  s u i t a b l e  f o r  h y d r o g e n a t i n g  c o a l ,  ©11, 
e t c .  ( N o n - c o m b u s t i b l e  c a r r i e r  ( i r c n  o r  a s b e s t o s )  i s  
p r o v i d e d  w i t h  a t t a c h e d  c a t a l y t i c  ~ a t e r i a l  i n  f i n e l y  
divided for~ by applying a ~i ester and then the 
c a t a l y s t ) t  2301 

C a t a l y t i c  h e a t - t r e a t u e n t  o f  ca rbonaceous  ~ e t e r l a l s  such 
as those  f r cm h y d r c g e n a t i n g  coa l  f o r  the p r o d u c t i o n  o f  
h y d r o c a r b o n s  ( P r e p a r a t i o n  o f  m e t a l  s u l f i d e  c a t a l y s t ) ,  
2664 

Catalytic reduction cf carbon )cncxlde by hydrogen 
(Catalysts of nltrides cf transition eleaents of groups 
IVA, UA 9 VIA, and VIIA)) 6443 

Catalytic hydrogenation of carbcn ncncxide (Precipitated 
Fe catalyst at 17~-275 e and 1-100 arm; catalyst 
contains at least 5 Farts by wt cf Cu, Ag, cr mixture 
o f  them)~ 6657 

C a t a l y t i c  removal o f  o r g a n i c  sulfur compounds free f u e l  
gases ( b s e  o f  f u e l  gas p r e v i o u s l y  f r e e d  c f  haS; o r g a n i c  
S compounds c o n v e r t e d  to has p r i o r  to  r e , o v a l ;  Ni or  Cu 
• o l y b d c p h o s p h a t e s  are  s u i t a b l e  c a t a l y s t s ) t  1131 

C a t a l y t i c  c o n v e r s i o n  ( C a t a l y s t  c o n s i s t i n g  o f  Fe~Gz i n  
c o m b i n a t i o n  w i t h  o x i d e  c f  1 o r  more b i v a l e n t  B e t e l s  
o t h e r  than  Fe; Eg, 2n)  Pn, Cdl a l k a l i n e  e a r t h  m e t a l s ,  
Be, and Cu are  s u i t a b l e ;  t y p i c a l  c a t a l y s t s  PgC 54 ,  
FezO ~ 40 ,  CuO 5 ,  and KzC I~;  c a t a l y s t  p r e p a r a t i o n  is 
d e s c r l b e d ) ~  2793 

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  u c n c x i d e  ( 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  ccapounda ( m e t h y i e e l n e ) ;  
p r o d u c t  i s  h i g h  in  a l c o h o l s  and organic N compounds ) ,  
6621 

Chemica l  and a a g n e t c c h e ~ l c e l  i n v e s t i g a t i o n s  o f  i r o n  
c a t a l y s t s  used in £ 1 a c h e r - T r o p s c h  s y n t h e s e s .  I I .  
Magne tochem ica l  i n v e s t i g a t i o n s  ( P r e p a r a t i o n  o f  Fe 
c a t a l y s t s ;  p resence  c f  twc fo rms  o f  FezC during 
p r o c e s s ) ,  E390 

C h e m i s t r y  o f  t he  F i s c h e r - l r o p s c h  s ~ n t h e s f s  ( C a t a l y s t  o f  
C o - - T h O 2 - - M g G - - K i e s e l g u h r  in  p r o p o r t i o n s  by w e i g h t  o f  
1 0 0 : 5 : ~ : 2 0 0 ) ,  6186 

Coal l i q u e f a c t i o n  p r o c e s s  u s i n g  ash as s c a t a l y s t  
( H y d r o c a r b o n  s o l v e n t  m ixed  w i t h  s o l i d  c a r b o n a c e o u s  
r a t e r l a l ) 1  6984 

C o n d i t i o n i n g  i r o n  c a t a l y s t  ( F o r  s y n t h e s i s  c f  hydrocarbons 
f r om CO and H a t  450 t c  675OF and 175 t c  325 l b / l n a ) t  
6447 

C o n v e r s i o n  o f  ca rbon  s c n c x l d e  w i t h  i r o n  o x i d e  c a t a l y s t s  
( ? - F e z C 3 ) ,  2792 

D i e s e l  o i l  f rom c o a l  t a r  ( T a r  ( b . p .  2 0 0 - 3 ~ 0 0 ) 9  f r e e d  f rom 
t a r  a c i d s  and bases1 h y d r o g e n a t e d  a t  10-75  arm and 300-  
450 ° u s i n g  c a t a l y s t ;  o b t a i n  g a s o l i n e  and l i g h t  d i e s e l  
o i l ;  c a t a l y s t  prepared by d i s s o l v i n g  ~ I ( N O z )  s X 9HsO 
a d d i n g  NaOh s o l u t i o n ~  to  wh ich  s o l u t i o n  of  N i ( N O I )  s X 
6HaG was added c o n t a i n i n g  HNCa; d r i e d  c a t a l y s t  reduced 
by H)t 6771 

F e l d s p a r - i r o n - a l k a l i  F l s c h e r - T r o p e c h  o a t a l y e t  ( C a t a l y s t  
made by m i x i n g  Peso ~ w i t h  AI s i l i c a t e  c o n t a i n i n g  
f e l d s p a r  f o l l o w e d  by reduc t ion  w i t h  H),  6361 

F i s c h e r - - T r o p s c h  s y n t h e s i s .  Some i e p c r t e n t  v a r i a b l e s  o f  
t he  s y n t h e s i s  on iron c a t a l y s t s  ( I n c r e a s e d  e c t | v i t ~  
o b t a i n e d  u s i n g  Fe c a t a l y s t  D-3001 c o n t a i n i n g  FgC 6 .8~  
5 1 0 = ,  1 . 0 5 ,  CzO ] 0 . 9 6 ,  end KeO 0 .85~  as  p r o e o t e r s ) ,  
6538 

F i s c h e r - - T r o p a c h  s ~ n t h e s l s .  V I I I .  S u r f a c e  a rea  and pore 
vo lume s t u d i e s  o f  i r o n  c a t a l y s t s  ( C o m p a r i s o n  o f  f u s e d  
FezOs- -~gO- -KeC and Fa~Oa--CuO--KsCO ~ p r e c i p i t a t e d  
c a t a l y s t s ) ,  6366 

F l s c h e r - - T r o p s c h  s y n t h e s i s - - t e s t s  o f  c o b a l t  c a t a l y s t s  s t  
a t m o s p h e r i c  p r e s s u r e  ( C a t a l y s t  o f  Co- -ThOe- -RgO- -  
K i e s e l g u h r ) )  6198 

F i s c h e r - - T r o p s c h  s y n t h e s i s  w i t h  i ron  c a t a l y s t s .  I (A 
c o m p r e h e n s i v e  t r e a t l s e ) ~  8459 

F i s c h e r - - T r o p e c h  c a t a l y s t  ( P r e p a r a t i o n  o f  imp roved  FI  
c a t a l y s t ) ,  3937 

F l s c h e r - - T r o p e c h  s y n t h e s i s  may p r o v e  • m a j o r  [ o i l - ]  
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(Group VllI m~ta l s ) ,  E099 

F i s c h s r - - T r c p s c h  c a t a l y s t s  (Ferrcmacnetic c a t a l y s t  
p r e c i r i t a t a d  ~ a d d i t i c n  c f  ha~COz or  NaCH s o l u t i o n  to  
hct solution of  ferrcus, ferric, end Cu salt~, 5580 

Fischer--Trcpsch catalyst (Preparation of Fe cxlde 
c a t a l y s t ) ,  395l  

Ftscher-Trcpsch catalyst (Use of 2 parts finely divided 
Fe a n t  ~ p a r t ~  a l k a l i  m e t a l  n i t r a t e +  f o l l o w e d  by 
l g n i t i c n ,  heat ing  t¢ 5~8 a i~ a t m o s p h e r e  c o n t a i n i n g  f r e e  
U and then in reducing a t m o s p h e r e ) ,  6412 

Gas p u r l f i c a t i c ~  ( P r e p a r a t i c n  c f  compound f o r  r e m o v a l  o f  
h~S~, ~61 

Ges-purlfying mixtures of hydrated i r C n  oxide and calcium 
s u l f a t e  ( P r e ; e r a t i c ~  c f  c a t a l y s t  f o r  re,evA[ e f  HaS 
frc~ industrial gases)+ 1219 

Germang's F i scbs r - -T r cFsch  process (~ethods sf preparing 
and p u r i f N i r g  syn thes i s  gA~; manufacture of  o a t a l y s ± ;  
i r c n - t ~ F e  c a t a l y s t s ] ,  E139 

H~drocarbans a r d  c x y g e n - c c n t a i n i n g  crganic compounds 
(Preparatlcn from CO and ~ater vapor at 1~0-2~0 ° and l- 
100 ~t~ usin 9 Fe, Co, Ni ar~ Ru c a t a l y s t s ) ,  ~522 

Hydrocarbon s~nthesis (Preparation cf c a t a l y s t  containing 
Fe(CC)~, V, end KF ( o r  No,COs, K~COs, NaCl, KCI~ c r  
NaF]), E4~4 

Hvdrocerbon~ from carbon monoxide and hydrogen 
(P repa rA t i on  of catalyst bN p r e c i p i t a t i o n  of Fe and Ni 
salts), 6~91 

HNdrocarbcn =ynthesis catalyst (Catalyst f o r  r e d u c t i o n  of 
CC by H preoared b N reducing fused ~ixture of FeaC~, 
k~O, AI~O~, and COO), 5543 

Hydrocarbon sNr thes ts  (FreFaraticr cf fluidlzed Fe 
c a t a l w s t ~ ,  6~64 

|iydrocerbcn~ from carbc~ monoxide ( ~ r e p a r a f t c n  of Cc 
catalyst t ha t  permits reacticn et 200 ° r a t h e r  t h a n  300 ° 
as ~ i th  Fe c a t a l y s t s ) ~  6159 

Hydrocarbon synthesis (Powdered fe c a t a l y s t  w i t h  tc±al O 
c o n t e r t  c f  ekcut 5-10= t r e a t e d  w i t h  CO tc p r o d u c e  Fe 
certide)+ 65~3 

H y d r o c s r b c n ~  from carbcn mcnaxlde and h~drcgen 
( P r e p e r a t i o n  s f  Co-con ta i n i ng  e e t e l y s t s ~ ,  5970 

Hydrocarbons obta ined by h~drogenet ing carbonaceous 
material (Preparation of metal sulfide (~c or  W) 
c a t a l y s t s ) ,  EO3E 

H y d r o c a r b o n  s y n t h e s i s  ( P r e p a r a t i o n  o f  f l u i d i a e d  catalyst 
c f  s y n t h e t i c  NH a and fused magnet i te  c o n t a i n i n g  0.7~ 
hzO c c n d i t i c r e d  by passing H and CC thrcugh i t  a t  
r e a c t i c n  c c n d i t i o n s  ()6OOOF and ~O ib/in z ) for 40 to 
200 h r s ) ,  E4El 

Hydrocarbon syn thes is  w i th  c a t a l y s t  having a p a r t i c l e  
size cf less than enB Aicrcn (Preparation of re, Co, 
Ni ,  or Ru c a t a l y s t  by B a i t i n g  the metal, atomizing~ and 
r a p i d l y  c c c l i n g  i t } ,  7373 

Hvdrocerbcn s v r t h e A i s  (Rsecticn cf CO with H over  
c a r h l d a d  Fe c a t a l y s t ) ,  6875 

Hydrocarbons fro¢ carbon monoxide b~ hydrogenat ion  w i th  a 
c a t a l y s t  ( P r e p a r a t i o n  cf reduced Fa and Ca hydrox ides  
as catalysts), 5073 

Hydrocarbon-syn thes is  c a t a l y s t  ( r e - t y p e  c a t a l y s t  f o r  
p r o d u c t i o n  o f  hydrocarbon= f r o B  mix tu re  c f  CC and H), 
EE94 

Hydrocarbon syn thes is  from carbon monoxide and hydrogen 
( P r e p a r a t i o n  cf C-suppor ted Fa and Ca c a t a l y s t s ) ~  2845 

H y d r o c a r b c n - d e A u l f u r i z i n g  ocspcsiticns (Chemical 
prepara t ion  of copper ox ide c a t a l y s t  on aluminium ox ide  
c a r r i e r  f c r  use in d e s u l f u r i z a t i c n  p r o c e s s ] ,  1599 

Hydrocarbc0s from materials such as a m i d d l e  o i l  from the 
c a r b o n i z a t i o n  o f  brown-coa l  t a r  ( P r e p a r a t i o n  o f  metal  
s u l f i d e  c a t a l y s t  for t h a r s a l  t rea tment  at  300 to  
600oC], 590g 

Hgdrocarbcn syn thes is  c a t a l y s t  (Use o f  F e w i t h  AlzOa)s 
53~5 

Hydrocarbcn-sMr thes ia  c a t a l y s t s  ( P r e p a r a t i o n  o f  active 
COs-supported Fe c a t s l y s t ~ ,  4154 

Hydrocarbon syn thes i s  (Freparation c f  Fe sslt catalNst)s 
E31E 

Hydrccarbcn syn thes is  (From CO and 5 at 530 to 7500F at 
150 tc E~8 I b / i n a ;  p r e p a r a t i o n  o f  catalysts at Creams 
FeaO~, and KzCOs), 6418 

Hydrocarbon s~nthes is  w i t h  s p h e r i c a l  c a t a l y s t  particles 
( P r e p a r a t i o n  of c a t a l y s t  o f  i r o n  spheres w i t h  ox ide  
coat ing fo r  hydrogenet ic r  c f  CC)s 6439 

Hydrocarbons containing pore than one c a r b o n  atom 
( P r e p a r a t i o n  o f  d i a t o s i t B  carrier f c r  c a t a l y s t  f o r  
hydrcgmnation of  carbon monox ide] ,  5976 

Hydrocarbons ( P r e p a r a t i o n  ¢ f  Co catalyst f o r  
h ~ d r c g e n e t i o n  c f  CO), 5977 

H y d r o g e n a t i o n  c f  carbon monoxide ( P r o d u c t i o n  Of 
hydrocarbons end oxygenated compounds; c a t a l y s t s  
c o n s i s t i n g  o f  Group ~ I I !  m e t a l s  supported on K iese lguh r  
cr clay; Co c a t a l y s t  a t  285-454e) ,  6323 

Hydrogenation c f  carbon Bontx lde ( C u - c o n t a i n i n g  Fe 
c a t a l y s t s  made from FaaOa+ CnO, and KaCOa and t h e n  
raducmd)~ 57E~ 

HMdroganstion of  carbon l anoz i de  w i t h  i r o n  s in tmr  
c a t a l y s t s  ( F a  emtmlMsts prmparmd by mix tu re  e f  20-E0~ 
natural Fe compounds  and 8C-40~ magnetlte~ a c t i v a t c r s s  
auohes  Cu and KaCCs, addad]~ 6738 

Hydregenmticn c f  carbon monoxidm (Use o f  Fe ox ide  o r  
s a l t ,  Zn a l u m l n s t e ,  mnd ~aCCs c a t a l y A % ) ~  6490 

HNdrogenatlcn c f  ¢ a r b o n  monoxide (F rmpa ra t i en  c f  Fe 

c a t a l y s t  f rom FaSC~ s o l u t i o n ) ,  6711 
H g d r e g e n a t i o n  o f  c a r b o n  monoxide  w i t h  p r o t r a c t e d  i r o n  

catalMsts (Fa catalysts treated with CO-containing 
gases until greater than sr equal 18-50~ is converted 
to carbide and then treated with 5 until greater than 
o r  e q u a l  70~ o f  c a r b i d e  i s  r e d u c e d ) ,  5735 

Hydrogenation catalysts (Preparation by precipitating 
pol~suifide of metal of groups Us UI, or Vll from 
aqueous solution and heating to 350 %0 ECOOC), 2523 

Hydrogenation of carbon monoxide (Catalyst precipitated 
from hat ms%el nitrate solution by addltien af hot 
NaaCO s solution; consists of Fe I0~, Cu 5, CaC lO, end 
kiaselguhr lO parts), E70fi 

Hydragenatlon-oracking of tars. II. Preparation of a 
catalyst (Preparation of alumlna-gel supported NH~ 
moiNbdate oatal~st; effectiveness of Mo sulfide 
catalyst], 2384 

Hydrogenating coal, etc. (Eepcsi%icn of Fe, Co, or Ni 
from solutions of their salts, preferably halogen 
s a l t s ,  in  n c n c x i d i z i n g  organ ic  s c l v e n %  f o r  u s e  a s  
catalysts), 2358 

Hydrogenation of carbon monoxide (Preparation of eaters 
and alcohols formed is i n f l u e n c e d  by the ceepcsi%icn of 
%he Cu-containing Fe catalyst and by the amounts cf Ks0 
and ZnO added to the catalyst), 7371 

Hydrogenating coal, etc. (Using liquids obtained by 
treating sulfides of metals of the-6th group with 
strcng primary er secondary bases as catalysts), 2410 

~ydrogena%ion of solid fuel. Effect af coal quality and 
the catalyst application process (CchydPcgenatlan of 
coal and petroleum produc ts  in autoclave at initial 
pressure o f  ~0 at~ (wo rk i ng  pressure 100-!20 atm),  
425 ° , 2 hr r e a c t i o n  t ime;  ca%siNai app i i ed  hy 
impregnating coal w i t h  aquecus scluticns of (NH~]aMGG~ 
and Fe2(SO~]3), 3079 

H y d r o g e n a t i o n  and d e h y d r o g e n a t i o n  c a t a l y s t s  ( S u l f i d e s  o f  
5~ E, and ? p e r i o d i c  groups,  particularly He),  596E 

H~drogenation catalyst (Preparation ef promoted Cc-- 
kiesalguhr catalyst containing Them and MgO], 2761 

Improved catalyst for hydrogenation of carbon monoxide 
(Prepare%ion of catalyst containing Cos MgO, or ThOse, 
and acid-treated bantcnita clay), 2661 

Improving the heating values of fuel gases by methane%ion 
(Reaction of CO and/or CC a with H in presence of N 
sulfide to produce methane; catalyst preparation), 5119 

Iron (oxide) catalysts for the h~drogenatien af carbon 
monoxide under atmospheric pressure (Preparation by 
o o p r e c i p l t a t i n g  equ imc la r  m ix tu res  e f  Fe and Ca 
nitrates with NaOH, washing, mixing with EzCCa 
granulating, drying~ and reducing with Hs 2% 250o), 
2392 

Iron catalyst (Finely divided Fe catalyst for conversion 
of C oxides and H i n t o  hydrcoarbcns and cxygenated 
compounds prepared by mixing Pe oxide with K¥ solution 
and drNing]s 6406 

Iron catalysts, especially for synthesis of hydrooarhcns 
from synthesis gas (~repara%ien of iron catalyst 
impregnated with K2CCs]~ 5753 

I r o n  catalyst f o r  h y d r o c a r b o n  synthesis (Liquid p r o d u c t s  
from reduction of CO by H using Fe catalyst 2% 673- 
7~OOF and 400 p.s.i.], 5525 

Iron catalysts f o r  hydrogena¢Ion of carbon monoxide 
(Preparation of iron catalyst from waste FeSfi~ 
solution)~ 2654 

Iron catalysts for %he hydrogenation cf carbon monoxide 
(Soluticns o f  Fe salts precipitated by sdditicn of 
finely dispersed minerals of alkaline earth metals), 
6656 

I r c n  catalyst far the synthesis of hydrccarhans and their 
oxygenated derivatives from carbon monoxide and 
hydrogen (Catalyst predated from roiling mill scale to 
which is added ferrcchrome or reduced powdered Fe 
chromate; a c t i v a t e d  with MgO or K=O), 6712 

I r c n  c a t a l y s t  f o r  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  
(Preparatlen of iron catalyst containing 3i02 and K~O], 
6624 

Iron catalysts f o r  hydrocarbon synthesis (Sclu%ions af 
salts precipitated with alkaline earth minerals~ e.g. 
magnesite, dolomites c a l c i t e s  marble~ aragonite, ar 
wi%herite; use ef Fe as nltra%e solution and a d d £ t l o n  
Of NaaCO3 scluTion)s 5525 

I r on  c a t a l y s t s  f o r  hydrogenat ion  o f  carbon monoxide 
(Hydrogenation at 220 o and 24~ o at 3 aim; [Fe(NCs]s X 
9HaOs 2n(N03)a X 6HmC, and Cu(NOa)~ X ~HaC]]s 6552 

Iron catalyst far reduction o f  carbon monoxide (Catalyst 
of Fe lOOn Cu 5s KzC 5, 5iO= 25, HeO 56 parts)s 6591 

I~on catel~s%s (Preparation of supported Fe catalyst f o r  
synthesis of hydrocarbons from H and CO bN 
p r e c i p i t a t i n g  aqueous solution of Pe saI%}9 4138 

I r o n  catalyst f o r  %he hNdrogena%ion  ef carbon mcnaxlde 
(Preparation o f  i r on  catalyst for p roduc t i on  o f  
a l c o h o l s ,  es%ers~ and aldahNdes]s 2811 

I r o n  catal~s%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 
( ~ a % a l  n i t r a t e  s o l u t i o n  ( 1 0 0 0  1 . )  c o n t a i n i n g  400 Fe and  
0.2 g Cu/1. %rested wlth I050 I- IO~ NonCOm; 6.8 Kg 
Fuller's earth c o n t a i n i n g  65.6~ SlOe added; filtered 
oxides treated with K eilicata to form KaO), 2860 

I r o n  catalysts for Fischer--Tropsch synthesis (Heating 
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i n t i m a t e  m i x t u r e  o f  Fe o x i d e  and a l k a l i  me ta l  c a r b c n s t e  
or  h y p e r o x l a e  t c  p r cduce  a l k a l i  me ta l  f e r r l t e ;  
decompos ing  f e r r l t e  w i t h  H20 ; 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 m p r e g n s t l n g  p r o d u c t  w i t h  O . I - 5 . O N  
a l k a l i  m e t a l  salt)t ERaS 

I r c n  catalysts for hydrogenation of carbon monoxide (Very 
a c t i v e  Fe c a t a l y s t s  for h y d r o g e n a t i o n  of CO prepared by 
r e d u c t i o n  w i t h  gas c c n t a i n i n g  CO and H f o i i c w e d  bv 
b e a t i n g  tc  r e a c t i o n  t e s p e r s t u r e ;  c a t a l y s t  o f  Fe, S I C z ,  
My, Cu, and K=COs)v 2540 

I r o n  c a t a l y s t  f o r  s y n t h e s i s  c f  g a s o l i n e - r a n g e  
h y d r c c a r b c n s ~  6596 

I r o n  c a t a l y s t  ( P r o d u c t i o n  c f  h y d r o c a r b o n s  fro¢ CO and H i t  
6318 

I r o n  F i s c h e r - - l r c F s c h  c a t a l y s t s  ( P r e p a r a t i o n  ~Y 
i m p r e g n a t i c n  w i t h  K s a l t s  cf v o l a t i l e ,  i n o r g a n i c  
a c i d s ) ,  ~950 

I r o n  n i t r i d e  catalysts In carbon mcnoxide hydrogenation 
(Preparation of catalyst), 2812 

Iron oxlde-alkall metal pvroantlmonate catalyst 
{Preparation from Iron oxide and K~Sb2C)), 6261 

Iron oxide-alkall metal trlcxalatoferrate (III) catalysts 
{Preparation of catalyst for synthesis of hvdrocarbcns 
from CD and H), 6309 

Ircn cxlde-alkall metal ferrste catalyst (Frepsratlcn of 
catalyst for Flscher--Trcpsch synthesis), 6262 

Iron-silica gel Fischer--Trcpsch catalyst (Preparatlcn cf 
catalyst), 3946 

Laboratory-scale investigation cf catalytic ccnverslon of 
s y n t h e s i s  gas to  methane ( 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 - - P n - ~ r o m c t e d  El s a l t s  on ch ina  c l a y  
with ~zCC3 sclutlo~ from sclutlcn containing NI(NO3) a 
100~ Mn n i t r a t e  20~ AI n i t r a t e  1 3 . 6 ,  c h i n a  c l a y  25 ,  and 
KaCC3 97 ~ a r t s ] ~  4117 

Magne t i c  c a t a l y s t  ( H g d r c c a r b c n  s v n t h e s i s  c a t a l y s t  o f  
o x i d e  c f  Fe, Co, o r  Ni), E~44 

Pechanlcally strcng catalyst pellets for the conversion 
of carbon monoxide with steam (Catalyst obtained b N 
rolling mass c o n s i s t i n g  cf powdered i n d u s t r i s l  Fe--Cr 
catalyst, binding material, and plasticizer, drving~ 
and c a l c i n i n g  p r o d u c t ;  k a o l i n  i s  a d d e d ) ,  5752 

M e * h e n s * i o n  c a t a l y s t s  ( F r e p a r a t i c n  c f  c a t a l y s t s  f o r  
p r o d u c t i o n  c f  se thane  f r o ~  CC and H; e v a l u a t i o n  o f  
c a t a l y s t  perfcreance), 69~ 

Methane m a n u f a c t u r e  f rom ca rbon  d i o x i d e  and hydroge~  (Gas 
cf > I ~  C~ a c c n v e r t e d  to CH~ in  2 s tages  ove r  Nl 
c a t a l y s t  s t  180-250  o s t  a t s 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  ROt N i ,  30~ k l e s e l g u h r ,  10% MgC; 
COz--h  c c n v e r s i o n  8 4 . ~  in l e t  s tage  and 90~ in  2nd c r  
98-9~ t o t a l  y i e l d ) ,  42?0 

P i c r o s t r u c t u r e  c f  c o b a l t  c a t a l y s t s  ( D e t a i l s  o f  
p r e f e r s * i o n  c f  k i e s e l g u h r  c r  s i l i c a  g e l ) ,  861~ 

M u l t i s t e p  c F e r a t i c n  c f  i r c r  c a t a l y s t s  for carbon monoxide 
h y d r o g e n a t i c n ,  6749 

N i c k e l - - t h o r i a - - k i e s e l g u h r  c a t a l y s t s  f o r  the F i s c h e r - -  
T ropsch  r e a c t i o n  ( P r e p a r a t i o n  o f  c a t a l y s t ) ,  618~ 

P h y s i c a l  c h e m i s t r y  o f  the F i s c h e r - - ~ r o p s c h  s y n t h e s i s  c r  
i r o n  c a t a l y s t s  ( R e d u c t i o n  o f  f used  Fe c x l d e  c a t s | y e t  
(Fe  RE.8 ,  ~g~ 4 . 6 ,  KzC O.E, SiC a 0 . 6 ,  and CrzO 3 0 . 8 ~ )  
w i t h  H a t  450 ° i n c r e a s e d  pc re  v o l u m e ) ,  6571 

P i p e l i n e  gas f rom c o a l  by m e t h a n a t i o n  o f  s ~ n t h e s l s  gas 
(Over 9C~ H • CO c c n v e r s i c n  to  methane m a i n t a i n e d  f c r  
extended p e r i o d s  o p e r a t i n g  s t  30-300 psig and 600- 
gOOsE; most a c t i v e  c a t a l y s t s  were Ni cn kieselguhr and 
a n c v e l  Rsney Ni; 105 r e f e r e n c e s ) ,  4874 

P r e c i p i t a t e d  i r o n  c a t a l y s t s  f o r  the  c a t a l y t i c  
h y d r c g e n s t i c r  o f  c a r b o n  s c n c x i d e ,  EEa~ 

F n e p a r s t l c n  c f  Fe- and h i - c c n t a l n i n g  c a t a l y s t s  used in 
p r o d u c t i c n  c f  s o l i d  and l i q u | d  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  Of CCt ~97~ 

P r o c e s s i n g  c f  l o w - t e m p e r a t u r e  t a r  o i l  f r s c t o n s  to  d i e s e l  
o i l s  ( S k e t c h e s  c f  e x p e r t s e n t a l  e q u i p ¢ e n t ;  deve lopmen t  
c f  c a t a l y s t  f o r  d i e s e l  o i l  p r o d u c t i o n ) ,  5723 

P r o d u c t i o n  c f  s y n t h e t i c  g a s o l i n e  f r o e  ca rbon  s c n o x i d e  and 
hyd rcgen  a t  c r d i n a r y  p r e s s u r e .  XLV I .  P r e p a r a t i o n  c f  new 
i r o n  c a t a l y s t s  end t h e i r  s u p e r i o r  p r o p e r t i e s  (Two i r c n  
c a t a l y s t s  composed o f  F e - - C u - - k i e s e l g u h r - - ~ z C O  ] ( 4 - 1 - ~ -  
O.OE) and F e - - C u - - F n - - k i e s e l g u h r - - ~ z C C  s ( 4 - 1 - 0 . 0 8 - - 5 -  
0.08)) ,  5845 

Raney c a t a l y s t ,  6547 
R e a c t i c n  mechanism o f  t he  P i s c h e r - T r o p s c h  s y n t h e s i s .  I l l .  

C a r b i d e  f c r s s t i o n  cn i r c n  c a t a l y s t s  d u r i n g  ca rbon  
monox ide  h y d r c g e n s t i c r  ( F c r s a t i c n  and p r c p e r t i e s  o f  
FezC; F i s c h e r * s  c a r b i d e  t h e c r y  o f  h y d r o g e n a t i o n  o f  CC; 
e f f e c t  o f  a l k a l i  and Cu p r c m c t e r s  on c a r b i d e  
I, rmatlon)~ 6292 

Ee..,ded and formed iron catalysts fur carbcn mcnoxlde 
h y d r o g e n a t i c r  ( C a t a l y s t s  are a c t i v a t e d  and s t a b i l i z e d  
a g a i n s t  o x i d a t i o n  by a f i e r t r e a t m e n t  w i t h  H and COs; 
c a t a l y s t  made f rom FeaCs, CuC, and ZnO w i t h  a d d i t i o n  c f  
HaCCs; c a t a l y s t  w i t h  no a f t e r t r e a t m e n t  / c a t  SOX c f  
e f f e c t i v e n e s s  in  8 days ,  bu t  c a t a l y s t  w i t h  
s f t e r t r e a t m e n t  rema ined  p r a c t i c a l l y  unchanged i n  
e f f e c t l v e r e s s  a f t e r  8 d a y s ) ,  6755 

Reduced m a g n e t i t e  c a t a l y s t  ( F r e p a r e d  in 8 - s t a g e  p r o c e s s ) ,  
E4~6 

R e d u c t i o n  Cf c a t a l y s t s  w i t h  a c o b a l t  and k i e s e l g u h r  base 
u t i l i z e d  in  the  F i a c h e r - - ~ r o p s c h  s y n t h e s i s  ( C a t a l y s t s  

o f  C o - - T h C z - - ~ g C - - k i e s e l g u h r  ; c a t a l y s t  r e d u c t i o n  at  
4000 In p u r e r  d r y  H i ,  8388 

Removal o f  o r g a n i c  s u l f u r  ccmpounds f r o s  i n d u s t r i a l  gases 
( C a t a l y s t  o f  Cu c b r c a l t e  c r  ch roma te  s u p p o r t e d  on 
A l c O a ) ,  1046 

Removal o f  i n o r g a n i c  s u l f u r  compounds f rom I n d u s t r i a l  
gases (Gas passed o v e r  c a t a l y s t  o f  FeaOs and Ca$0 ,1 t  
1047 

Research on the  Improvement  o f  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  t a r s  and medium o i l s  ( B r i e f  h i s t o r y  o f  
d e v e l o p m e n t  o f  h y d r o g e n a t o n  c a t a l y s t s ;  most o f  new 
c a t a l y s t s  a re  o x i d e s ) 9  2949 

Review o f  F l s c h e r - T r o p s c h  and r e l a t e d  p r o c e s s e s  f o r  
s y n t h e t i c  l i q u i d - f u e l  p r o d u c t i o n  ( C a t a l y s t  e a n u f a c t u r e ,  
p r o d u c t i o n  c f  s y n t h e s i s  gas ,  and p r c p e r t l e s  o f  
p r o d u c t s ) ,  6143 

S i l i c a - a l u m i n a  c a t a l y s t s  f o r  h i g h - p r e s s u r e  h y d r o g e n a t i o n  
( C a t a l y s t s  c f  s i l i c a - a l u l i n a - a s k a n i t e  a c t i v a t e d  b~ HF 
p l u s  s m a l l  amounts of o x i d e s  c r  s u l f i d e s  o f  C r t  ~o,  N I ,  
Fe, Zn, o r  W), 2952 

S u p p o r t e d  c a t a l y s t s  f c r  r e s c v a i  c f  o r g a n i c  s u l f u r  
cospounds f r o u  c o e b u s t i b l e  gases ( A c t i v a t e d  A l s o  s Is 
d e h y d r a t e d  and hea ted  tc  1250-1~50o  tc  g i v e  ccrundue 
( m - - A l e O s ) ;  porous  p r o d u c t  soaked in  s o l u t i o n  o f  Mi 
s u l f a t e ;  p e l l e t s  a re  d r i e d  s t  100o;  Nl s u l f a t e  reduced  
by c o a l  gas to N i ] S  e tc  be used f o r  d e c o m p o s i t i c n  c f  
o r g a n i c  S compounds) ,  1222 

S y n t h e s i s  o f  h y d r o c a r b o n s  e m p l o y i n g  u h y d r o g e n - s i n t e r e d  
p y r i t e s  ash ( P r e p a r a t i o n  Of K e C O a - i e p r e g n a t e d  , 
h y d r o g e n - s i n t e r e d  p y r i t e s  ash c a t a l y a t ) t  7372 

S y n t h e s i s  gas (Cu c a t a l y s t  cn a c t i v a t e d  C c a r r i e r ) ,  8398 
S y n t h e s i s  o f  g a s o l i n e  f r o s  ca rbon  monox ide  and h y d r o g e n .  

L X I V .  Methods o f  p r e p a r i n g  i r o n  c a t a l y s t s ,  6046 
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  and 

hyd rogen  on * * s i n t e r e d  vl  i r o n  c a t a l y s t s ,  8644 
S y n t h e s i s  c a t a l y s t  ( P r e p a r e d  by b o n d i n g  c a t a l y s t  

p a r t i c l e s  w i t h  o r g a n i c  t h e r m o s e t t i n g  r e s i n o u s  
m a t e r i a l ) ,  6478 

S y n t h e s i s  c a t a l y s t  ( S p r a y i n g  o f  m o l t e n  Fat Co, Or Ni 
c o n t a i n i n g  a c t i v a t i n g  e e t e r i a l  c n t c  s p h e r i c a l  p a r t i c l e s  
o f  ~l in  r e d u c i n g  a t e c s ~ h e r e ;  c l a y s ,  s i l i c a  g e l ,  o r  C 
may be used In p l a c e  o f  A l l ,  6421 

S y n t h e s i s  o f  o r g a n i c  compounds ( R e a c t i o n  o f  CC and H a t  
a p p r o x .  50g°F and >100 Ib/inz), 3795 

S y n t h e s i s  c a t a l v s t s  ( 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  
Co, MgC, and ThCa on f i l t e r  Col o r  a l um ina  c a r r i e r ) ,  
6493 

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  and 
hyd rogen  ( U s i n g  a c a t a l y s t  c o n t a i n i n g  Fe and ~i), 5870 

S y n t h e s i s  of h y d r o c a r b o n s .  Repo r t  o f  the leparleJ Fue l  
Research  I n s t i t u t e  o f  Japan1 J u l y  25 ,  193~ ( E f f e c t s  of  
r e a c t i o n  t e m p e r a t u r e t  gas v e l o c i t y 9  c o m p o s i t i o n  c f  
s y n t h e s i s  gas ,  and c a t a l y s t s  cn v i e l d s  cf liquid 
h y d r o c a r b o n s ) ,  6458 

S y n t h e s i s  of c r g a n i c  compounds (Fe  c a t a l y s t  f o r  s y n t h e s i s  
o f  l i q u i d  h ~ d r o c a r b c n s  p r e p a r e d  f r c e  r o a s t e d  p y r i t e s ;  
use o f  KeCCs or  KF, c r  an o x i d e  o f  C r ,  Znt  ~g t  Fn,  o r  i 
rare e a r t h  me ta l  o x i d e  as p r o m o t m r ) t  5521 

S y n t h e s i s  c a t a l y s t  ( ~ - s t a g e  p r o c e s s  f o r  p r e p a r a t i o n  o f  
f l u i d i z e d  i r o n  c a t a l y s t  f o r  r e d u c t i c n  o f  CO w i t h  H i ,  
6480 

S y n t h e s i z i n g  h y d r o c a r b o n s  and o x y g e n a t e d  compounds 
( P r e p a r a t i o n  o f  c a t a l y s t  o f  e-FesC s a i x e d  w i t h  ~mFmE~ 
for reductlcn of CC with H) ,  6471 

S y n t h e t i c  l i q u i d  f u e l s  f rom h y d r o g e n a t i o n  o f  c a r b o n  
monoxide. I .  Review c f  l i t e r a t u r e ;  E u r .  c f  P ines  
r e s e a r c h  on e f f e c t  of c a t a l y s t  p r e p a r a t i o n ,  r e d u c t i o n ,  
and p r o p e r t i e s  of the c a t a l y s t s  w i t h  t h e i r  a c t i v i t y ,  
6234  

Theory  cn the  p r e p a r a t i o n  c f  c a t a l y s t s  f o r  the  s y n t h e s i s  
o f  h y d r c c a r b o n s  f r e e  ca rbcn  and hyd rogen  o x i d e s  (Rev iew  
with 57 r e f e r e n c e s ) t  7422 

Town gas (Gases c c n t a i n i n g  COs ~, ad ~, 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 a s i f i c a t i o n  o f  brown c o a l t  t r e a t e d  
a t  20 -40  a te  and 400-420  o w i t h  c a t a l y s t s  o f  PC and 
A laCs ;  CC z and S reecved  f rom p r c d u c t ) ~  1265 

CATALYSTS~CHEMICAL REACTION KINETICS 
C a t a l y s t s  f o r  w a t e r - g a s  c o n v e r s i o n .  I V ,  P r o e o t e r  

c c ~ p c s l t i o n s  and t h e i r  r e s i s t a n c e  t c  hyd rogen  s u l f i d e  
p o i s o n i n g  ( E f f e c t s  o f  CraGs, AlmOst MgO, CaCt and 
KaCreG r on HaS p o i s o n i n g  o f  Fe c a t a l y s t s ) ,  7425 

C a t a l y s t s  of 00 h y d r o g e n a t i c n ,  as 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 i c  m e t h o d s .  I I .  Study c f  
a c t i v i t y  o f  c a t a l y s t s  composed o f  components  o f  c c e p l e x  
Fe- -Cu- -ThGa- -KmCOs k i e s e l g u h r  c a t a l y s t ,  6076 

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  CO by J o i n t  a p p l i c a t i o n  of  
t he  dynamic  and s t a t i c  me thods .  I .  A c t i v i t y  o f  the  
comp lex  F e - - C u - - T h C z - - K z C C s  k l e s e l g u h r  c a t a l y s t 9  6081 

C a t a l y t i c  e f f e c t s  o f  c o b a l t ,  l r o n ~  ~ t c k e l ,  and vanad ium 
o x i d e s  on the s t e a m - c a r b o n  r e a c t i c n 9  EEOI 

CATALYSTS/CHEMICAL RE~CIICN~ 
C a t a l y t i c  a c t i v i t y  c f  s i l i c c n  d i c x i d e  in  the  ca rbon  

mcnox ide  and hydrogen  s y n t h e s i s  ( A t  3~O-~OOO and 20-1C0 
a i m ) ,  EEO~ 

CATALYSTS/CHEMISCRPTIE~ 
A d s c r p t l o n  o f  hydrogen and ca rbon  mcnox ide  and t h e i r  

m i x t u r e s  by c o b a l t  F i a c h e r - - T r o p s c h  c a t a l y s t s  ( E f f e c t s  
o f  4 .E~ ch r~e ium o x i d e  cn c h e a i s o r p t i o n ) ,  6529 

N a t u r e  o f  the  a c t i v e  s u b s t r a t a  In F l s c h e r - - T r c p $ c h  
s y n t h e s i s  over  c o b a l t  c a t a l y s t s  t ~981 



CATALYSIS/CCLLCI£S 
C r y s t a l - p h a s e  c c s p o s i t i c n  c f  s hydrated iron oxide 

~=+=t,,.~ f c r  use in  d e s u l f u r i z a t l c n  o f  i n d u s t r i a l  gases 
t In c o l l o i d a l  s ta te  which is prerequisite for 
sd catalNtlc activitN) ~ 114E 
iMF~T IUE  EV~LU~TIUHS 

ApplicabilitN ©f commercially a v a i l a b l e  c a t a l y s t s  far 
rsmcving sulfur dioxide f r c ~  flue gases (Ccmserclall~ 
a v a i l a b l e  vanadia and Ft c a t a l y s t  are the c n l ~  ones 
applicable to remove! of S dicxide from flue gas ) ,  2100 

B e n c h - s c a l e  s tud ies  of  the F i s c h e r - - T r o p s c b  s~nthesis 
o v e r  / t o n , n i c k e l ,  end n i c k e l - - c o b a l t  catel~sts 
(Compara t t .e  e v a l u a t i o n  c f  o i l  F ie l ds  ustng d i f f e r e n t  
catalysts~, ~465 

C a t a l y s i s  i r  l i q u i d - p h a s e  ccsl hydrcgsnaticn ( A c t l v i t y  of 
N~CI a and (NH~]zMoO~ c a t a l y s t s  i s F r e g n a t e d  on the coa l  
f r e e  squecus s c l u t l s n s ] ,  2756 

Ca t s l~s t  e u a l u s t i c n  and m i d d l e - o i l  p r e p a r a t i o n  in an 
experimental h igh -p ressu re  cool-hydrogenation plant, i 
( C o m p a r i s o n  c f  r e s u l t s  obtained in  l i q u i d - p h a s e  
hydrcpens t ion  of  b i t u a i n c u ~  coa l  by Sn, 2n~ Ni~ and Fe 
c a t a l y s t s  and in the absence o f  c e t a l y s t s ] ~  6456 

C a t a l y s t s  fcr the h y d r o g e n a t i o n  of c a r b o n  ~ c n o x i d e  
( C o m p a r i s o n  o f  Fe catalgsts c o n t a i n i n g  Cu and BaO~ or 
CoO, or  SrO], 2~63 

C a t a l g t i c  ac t i on  in  the p r o c e s s  cf gasification in the 
fluidized bed (Effectlvene~s of 50~ Fe~O~ plus 50~ 
CuClz, KsC~s, and NaCl as catalgst], ~729 

Catalytic hydrogenat ion  Cf neutral oil fro= [ cu -  
temperatur~ t a r .  I .  E f f e c t  o f  some c a t a l y s t s  
( E v a l u a t i o n  of c a t a l y s t s  f o r  g a s o l i n e  Frcduc t i on ;  EoCz~ 
McSs, (NH~a~c~ SnClz, FssC~, NizC~ ZnCla, FeCI=~ 
CoS, ZnC, and CrzOz], 239~ 

Cc~position c f  ~ r c d u c t s  cf synthesis f rom carbon monoxide 
and hMdrcgen (Ccmperlscn c f  ~rcducts u s i n g  Co, Fe~ or 
Ni c a t a l N s t ~  3580 

D i s t r i b u t i o n  o f  the prcduct~ o f  Fischer--Tropsch 
s y n t h e s i s  w i t h  i r o n  c a t a l y s t s ,  664~ 

F l sche r - - ? r cFsch  s~nthes is  a a c h e n / a m  s t u d i e s .  A d d i t i o n  o f  
radicsctive ethano l  to the synthesis gas~ E676 

F i s c h e r - - T r c p s c h  syn thes is  s t  Bergkamen ( S u p e r l e r i t y  of  
Co c a t a l y s t  o v e r  Fe c a t a l N ~ t  u n d e r  c c n d i t i e n s  u s e d  at  
Bergkamsn]~ E~Efl 

Hydrogenatlon of Assam coal, ZI. ~evelopment cf 
ind igenous c a t a l y s t s  (Comparison c f  luxmassee hemat i te~ 
blast fu rnsce s l ag ,  a a g n e t t t e ,  mill scale and 
commercial FeSO~ end  2nCl= as catalysts)~ 2908 

L i q u e f a c t i o n  c f  c o a l  ( C c e p a r i s c n  c f  c x i d e s ~  h a l i d e s ~  and 
s u l f i d e s  c f  v a r i o u s  metals as catal~sts)~ 6851 

~esc t i cn  k i n e t i c s  of the ccnversien cf carbon monoxide bg 
~a te r  vapor in the presence cf I i s i c h a n s k  coal ashes 
(Comparison c f  AlzOa~ CaO, MgO, PesO s, FesC~, and  SiC a 
as c s t s l N s t s  in undergrsurd c o a l  g a s i f i c a t i o n ) ,  43~4 

Study o f  the F ische r - -T rop~ch  sNnthesis uith f l u i d i z e d  
i r o n  c a t a l N s t s  (Cosperiser of ac%IvitN and products)~ 
~450 

S y n t h e t i c  l i q u i d  f u e l  from coal (HNdrogenaticn s t  140 at~ 
o v e r  ameonlus mclybdete, En c h l c r i d e l  end Zn chloride 
c a t e l y s t ~ ) ,  EEBE 

~ e s t l n g  o f  s a v e r s [  o x i d e  c a t a l y s t s  f o r  h ~ d r c o a r b o n  
syn thes i s  f rom c a r b o n  monoxide and hgdrogen {Comparlsan 
of ThC~ ~hOz--AlzCx,  A lz£s,  CrzOs~ AlsO,--CroOn, and 
2nO--AlzOz o a t a l w s t = ) ,  6591 

CPTALYS~B/DECO~PCSITION 
Soma ;rcbie~s assoc ia ted  with the F i che r - -~ ropsch  process 

( h i d e  rmaot icns on the c a t a l N s t ] ~  $242 
CATALYSTSIDEEULF~RIZATIGK 

Hydrccarbcns frc~ carbc~ mcrcxide snd r egene ra t i on  of 
s~n thes is  catalNst (Regeneration c f  Fe ce ta lNs t  
( r e . c y s t  c f  S compcunds~], 626~ 

C~TALYSTS/DIS~HIEUTION 
Coal hydrogenat ion  catal~sts. 6 tud ies  cf catalyst 

distrlbuticn~ 2755 
CPTALYSTS/EFFICIENCY 

Hydrogenat ion of Hungarian coa ls  in  o i l  s u s p e n s i o n  
( E f f l c i e n c N  c f  PeaCe, Fo oxide, was, i r a ~  sulfate Nas6~ 
Sn( COO )a and iodine c a t e l v s t s  in  hydrogenation at 640~ 
4001 and 460 s at I00 atm), 26~2 

~¥nthes is  of  h~drccarbcns (~sing a catai~st c o n s i s t i n g  cf 
Fe cxide and CuCraO~ u l t h  e promoter o f  KF~ KaCO3~ or  
KOH]. 64gE 

CATALYST~/FLUI~IZATI~N 
£ tud~  c f  f l u i d t z a t l o n  c f  an i r o n  F i s c h e r - - T r c p s c h  

c a t a l y s t  (~s~ o f  a i r  and He as f l u i d s ) ,  6241 
C~TALYSTS/FLUIDIZ£D BE~ 

C a t a l y t i c  convers ion  (It m o d i f i e d  F i s c b e r - - T r o p s e h  
s y n t h e s i s ~  fi498 

Hydrocarbon syn thes is  ( F i s c h e r - - I r c ~ s e h  syn thes is  on 
f l u i d l z e d  bed promctsd Cc c a t e l y s t ) ~  ~00 

CATALYSTS/G~S FL£~ 
F h y s i o c h e m l c e l  I n v e s t i g a t i o n  on c a t a l y t i c  s e e h a n I e m .  III. 

Deaorp t i cn  a i  v a r i o u s  gases from the catalyst used in 
t h e  F ischs r - -T ropscb  spn thes i s ,  EO00 

C~TALYSTh/HY~OGENATION 
C a t a l y s t  p u r i f i c a t i o n  (Rsgeneretlon af f l u i d i z a b i e  

catalgst e~Flcyed In t y n t h a s i s  o f  h~drccsrbcns from CC 
and H, a f t e r  b e i n g  ccntamlnated u i t h  o i i ~  and wax 9 
m a t e r i a l ,  by d e s t r u c t i v e  h~drogenat ion ]~  6359 

C~TALYS~E/INACII~ATION 
Desctlveticn c f  the ~$~--Nl~--Ala~z catalyst bN arsenic. 

I. E a c h e n i s m  cf the d e a c t i v a t i o n  (Cetalgst i s  

521 CATALYSTS/FURIFICATICN 

d e a c t i v a t e d  by r e a c t i o n  a f  As w i t h  NtS]~  6722 
CATALYSTS/LIFETIHE 

C a t a l y t i c  s y n t h e s i s  o f  m e t h a n e .  E x p e r i m e n t a l  u o r k  a t  t h e  
F u e l  R e s e a r a h  S t a t i o n  ( U s i n g  a N i : T h Q s : k i e s e l g u h r  
(100:22:100~ catalNst)~ 3418 

H~drocarhcn sNnthesis from carbon mcnoxide and hNdrcgen 
under medium pressure. II. Characterls~ics o f  
hNdrocarbon synthesis under medium pressure ulth an 
Iron catalNs%. Durability of the catalNs%~ 6022 

S y n t h e s i s  o f  g a s o l i n e  f r o m  c a r b o n  m o n o x i d e  and h y d r o g e n .  
LXVI. Reduction o f  iron cstalNsts~ 6052 * 

Synthesis of gasoline frcm carbon moncxide and hNdrogen. 
LVIII. Mutual influence of boric acid and alkali in 
promoting activities cf iron-copper ca%al~sts~ 6016 

SNnthesls of gasoline frcm carbon mcncxida and hydrcgeno 
L X I I I .  i r o n  p a t a l N s % s  and t h e  c c m p c s l t i c n  o f  g a s  u s e d  
in the s~nthesis~ 6998 

Synthesis of gaseous hNdrccarbcns from carbon mcncxlde 
and hydrogen. IX. Effect cf addn. cf diatomaceous earth 
on i r o n  catalys%s~ e112 

SNnthesis cf gasoline from carbon monoxide and hydrogen. 
LXI. Reaction temperature and durability of iron 
catal~s%s, EO2O 

SNnthesis cf gaseous hpdrccarbans from carbon mcncxtde 
and hydrogen 7 XI. Comparative study o f  the synthesis 
under normal pressure and other pressures~ 6114 

SNnthesls o f  ganoline from carbon monoxide and hNdrcgen. 
LXII. D u r a b i l i t y  c f  i r o n  catal~st and the composition 
o f  gas used in the synthesis, 6021 

SNnthesls o f  gaseous hNdrocarbons fru~ carbon mcncxide 
and hydrogen. XV. SuEmarN of the studies cn the 
sNnthesis under pressure.~ 6119 

Synthesis of gasoline from carbon monoxide and hydrogen. 
LVII. Effect of some added substances cn iron-copper 
catalysts, 6010 

CATALYSTS/EPTIMIZATION 
Catalyst for hydrocarbon sNnthesis (Ccmbine%icn of Ni and 

Fe catalysts to i m p r o v e  p e r f o r m a n c e ] 9  4159 
C~TALYSTS/OXIDATION 

Fisaher--Tropsoh synthesis. XI!I, Structural ahanges of a 
"reduced iron catalyst on reoxidatio~ and on formation 
o f  interstitial phases~ ~flEE 

CATALYSTS/PARTICLE SI2E 
Hydrocarbon synthesis (On fluidized bed of powdered Fe 

catalyst having an average particle size o f  30-60p]~ 
6677 

CATALYSTS/FHYSICAL PROPERTIES 
Fischer--Tropsch cobalt catalysts. Influence of tNpe ef 

kieselguhr (Effects c f  density o f  catalyst preparation 
on prcpor%ien of h i g h e r  h ~ d r o c a r b c n s  in p r o d u c t ) ~  6224 

CATALYSTS/PfiZSONING 
Chloride p o i s o n i n g  cf i r o n - c o p p e r  F i s c h e r - - T r c p s c h  

catalysts (Fe++ n e e d e d  f o r  catalyst activitN; p o i s o n i n g  
o f  catalyst by Cl)g 6454 

CATAL¥STS/PEEOSIT¥ 
Fischer--Trapsch synthesis. XIII- Structural changes of a 

reduced ircn catalyst on reoxida%Ion and  on formation 
of interstitial phasess 3666 

CATAL¥STS/F~ODUCTION 
Catalyst for producing hNdrocarbcns from carbon monoxide 

and h y d r o g e n  (Pelle%ed~ supported~ c r  f l u i d i z e d  Ni 
chromite catalyst]~ 6209 

Development o f  the technique of the h~drogenaticn o f  
s o l i d  fuels and of their b~-products (HNdrogenatlon cf 
fuel at 300 to  500 ° and simultaneously frscticna%ing 
prcduc%s~ hgdrogenatlen catalyst Cf Fe sulfide 
s u p p o r t e d  on activated C)~ 2711 

Fischer--Tropsch s~nthesis. II. Properties of unraduoed 
ccbalt catalysts (Catalysts o f  C c - - Y h O a - - k i e s e l g u b r  and 
Co--ThOa--Mg~--kieselgshr; surfaae area cf catalysts)g 
6171 

Improved Fischer--Trcpsch catalyst (Group ~III metala]~ 
6208 

I r o n  catalyst for manufacture of water gas (Water 
cantalninS CuSO~ %reared w i t h  Fe %o precipitate Co; 
dissolved Fe oxidized and precipitated as Fe(OH]a; this 
mixed with KaCrsOv~ EgG~ and dunite, and fired at 
6OOO)~ ~796 

Preparing a Group VIII metal-on-aluminum catalyst 
(Catalyst suitable for use in hydrocarbon synthesis 
prepared bN prealpi%ating Per Coy ar Ni on ~I)~ 6336 

Report on the investigation by fuels and lubricants teams 
at the Wintershall A. G.~ iutskendorf~ near Mucheln, 
GermanN (Fischer-Tropseh process; manufacture of 
catal~sts; production of  g a s o l i n e  and l u b r i c a t i n g  
cils)~ 6158 

T~o-stage reductlcn grccess for produc ing metal catalyst 
(Prepsraticn of F e c r  Cc catalysts ~y reducing 
cor respond ing  oxides in two-stage process f a r  use i n  
synthesls a f  c o o p c u n d s  from CO and R)~ 63~6 

CATALYSTS/PROMfi~ERS 
Synthesis of gaseous h~drocarhons from carbon monoxide 

and hydrogen. XIV. Effect of varlcus carriers and 
promoters~ 6117 

CATALYSTS/P~RIFICATIQN 
Catalyst purification (Regeneration sf fluidizable 

catalyst employed in  sMn%hesis cf h~drccsrbons from CC 
and H~ after being contaminated with o i l ~  and waxy 



CATALYSTi/FU~IFICPTION b=2 

........................................................... 
~ a t e r ~ a l ,  by d e s t r u c t i v e  h~drogeraticn~ E359 

Hyd roca rbon  s y n t h e s i s  ( H a n d l i n g  o f  ~ a r t i c u l a t e  c ~ t a i y ~ t s  
to remove waxy d e p o s i t s  f rom s u r f a c e ) ,  6579 

CATALYST~/CUa~TITY RATIO 
Hydrocarbon s y n t h e s i s  fro~ carbon mcncxide and h~drc~en  

under  ~ e d i u m  pressure. IV. E f f e c t s  c f  changing a l k a l i ~  
b o r i c  a c i d ,  and k i e s e l g u h r  c o n t e n t s  on t he  a c t i v i t y  c f  
i r o n  c a t a l y s t s ~  6CCE 

Symthes i s  cf gasecus hydrocarbons f rcm carbcn ~cnoxide 
and hydrogen. I l l .  Influence cl copper, oxide 
manganese~ potassium carbonate, and boric acid cn iron 
catal~sts.  19. Influence ct the temperature cf the 
s y n t h e s i s  cn v a r i o u s  ercscters in  t h e  c a t a l y s t ,  6C47 

~ y n t h e s ~ s  c f  gaseous h y d r o c a r b o n s  f r c ~  car~cr  monox ide  
and h y d r o g e n .  U. ~ n f l u e n c e  c f  ~ c t a s s t u ~  c a r k c n a t e  cn 
i r o n  c a t a l y s t .  V I .  i n f l u e n c e  cf  bor ic  a c i d  on the  i r o n  
c a t a l y s t s ~  504~ 

CATALY~T~/REBUCTICN 
C o n d i t i c n i n g  me ta l  o x i d e  c a t a l y s t s  ( R e d u c t i c n  c f  Fe 

oxide-base c a t a l y s t ) ,  41E9 
P h y s i c s |  c h e m i s t r y  o f  the  F l s c h e r - - T r c p s c h  s y n t h e s i s  on 

i r o n  c a t a | ~ s t s  ( R e d u c t i o n  o f  f used  Fe o x i d e  c a t a l y s t  
(Fe 6 E . 8 ,  Pg[ 4.E, KeE O.E, Si~ z C.E, and CrzO ~ 0 . ~ )  
with H at ~5C ° increased pore volume), 6~71 

P e d u c t i c n  c f  c s t a l v s t s  f o r  the s ~ n t h e s i ~  o f  a l i p h a t i c  
~ydrccarbcns f rcm s i x t u r e s  o f  carbon ~cncxide and 
hydrcoen (A comparative study was Cede cn reduction cf 
the fc l lcwing water-gas cata lys ts :  Cc--Thbe-kieselguhr; 
Fe--Cu--lhCe--KeCC~-kieseiguhr; an~ Fe--Cu--~hGz~- 
K z C C s - ~ a r s h s l l i t e ) ~  E147 

R e d u c t i c n  c f  i r o n  c a t a l y s t s  cr  h y d r c g e n a t i c n  c f  c a r ( o r  
moncx ide~ 2 8 ~  

~educticn of  c a t a l y s t s  w i t h  a c c h a l t  an~ kieseiguhr base 
u t i l i z e d  in t h e  F i s c h e r - - T r o p s o h  s y n t h e s i s  ( C a t a l y s t s  
o f  C c - - T h C 2 - - P g ~ - - k i e s e l g u h r ;  c a t a l y s t  r e d u c t i o n  at  
4~C a in  pure, d r y  h~, 5385 

S y n t h e s i s  of g a s o l i n e  f rom carbon ~ c n o x i d e  and h y d r o g e n .  
LXg.  R e d u c t i o n  by hyd rogen  and h e a t - t r e a t m e n t  o f  i r c n  
c a t a l y s t s ,  EC49 

~ y n t h e s i s  of g a s o l i n e  from carbon ~ o n o x i d e  and h y d r c g e n .  
LXVl.  R e d u c t i o n  o f  i r c n  c a t a l y s t s ,  60~2 

CATALYSI~/REGENE~ATIO~ 
A d d i t i o n  o f  a d e s i c c a n t  to a f l u i d i z e d - i r c n  r e d u c t i o n  

p r c c e s s  ( In  r e g e n e r a t i o n  c f  Fe c a t a l y s t ) ~  2~ 
C a t a l y s t  f c r  prcducing aethane  f r c ~  hydrcgen and ca rbon  

monoxide ( A n - - A t  and Comlhl ca~al~sts) ,  4297 
C a t a l y s t  p u r i f i c a t i o n  ( R e g e n e r a t i o n  o f  f l u i d i z a b l e  

c a t a l y s t  emp loyed  in  s y n t h e s i s  o f  h y d r c c a r b o n s  f r c n  CC 
and H, a f t e r  be ing  c o n t a s i n a t e d  w i t h  o i l y  and waxy 
m a t e r i a l ,  by d e s t r u c t i v e  h y d r o g e n a t i o n ) ,  63~9 

C a t a l y s t  r e g e n e r a t i o n  (~V c e n t a c t  w i t h  C02)  ~ 2815 
C a t a l y s t  r e £ e n e r a t i o n  ( F e - t y p e  s v n t h e s i s  c a t s l y s t  hea ted  

In steam c r  CC z at  250 and 593 ° in  o x i d i z i n g  
atmcsphere), 6422 

C a t a l y s t  r e g e n e r a t i o n  (Fe c a t a l y s t  f c r  c c n v e r t i n 9  CO and 
H to  h y d r o c a r b o n s ) ,  E4~7 

C a t a l y t i c  c o n v e r s i o n  o f  f u e l  gases c o n t a i n i n g  c a r b o r  
monox ide  and o r g a n i c  sulfur compounds (CO c o n v e r t e d  to  
CO z end H by steam and elimination of H~ end organic S 
compcunds by ~eans cf Fe c x i d e  c a t a l y s t s  t h a t  may 
c o n t a i n  i n e r t  c a r r i e r s  and Pn~ C r ,  or  Cu p r o m o t e r s  in  
f i x e d  or  f l u i d  beds)~ 1335 

C a t a l y t i c  p u r i f i c a t i o n  O f  eckre oven gases (Two r e s c t o r s  
w i t h  Fd c a t a l y s t ;  gas f i r s t  passed t h r o u g h  
h y d r o g e n a t i c n  e q u i p m e n t ) ,  1375 

C a t a l y t i c  s y n t h e s i s  o f  h y d r c c a r b c 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  h y d r o g e n a t i o n  u s i n g  KCI -ZnCI~  ~ o l t e n  s a l t  
~ i x t u r e  as a c a t e l y s t ~  3114 

C a t a l y t i c  c o n v e r s i o n  Of h y d r c c a r b c n s  f rom carbcn  monox ide  
end hydrogen  ( R e c y c l i n g  of  r e a c t a n t s  and c a t a l y s t ) ,  
5307 

C o n v e r s i o n  o f  l c w - t e m p e r a t u r e  t a r  i n t o  f u e l  o i l .  I I I .  
C a t a l y t i c  r e d u c t i o n  o f  a n l l i n m ~  p y r l d i n e ~  
e t h c x y b e n z e n e ~  and f u r f u r a l  under  a t m o s p h e r i c  p r e s s u r e .  
IV. D u r a b i l i t y  and r e g e n e r a t i o n  c f  c a t a l y z e r s  o f  the 
i r o n  family, (256  

C o n v e r s i o n  o f  ca rbon  monox ide  w i t h  hyd rogen  i n t o  
h y d r o c a r b o n s  ( P r e p a r a t i o n  c f  Fe c a t a l y s t ) ,  5980 

~ischer--Trcpsch s y n t h e s i s  ( E e p m r e t i o n  of C a t a l y s t  fines 
f r om f l u i d l z e d  bed by e n t r a i n m e n t  in the  p r o d u c t  
g a s e s ) ,  3934 

H v ~ - o c a r b c n  s y n t h e s e s  w i t h  f l u i d i z e d  c a t a l y s t  
e ~ e n e r a t i o n  ( R e g e n e r a t i c n  by H c f  Co c a t a l y s t ) ,  5254 

h , o c a r b o n  s y n t h e s i s  (E~ h y d r c g e n a t i o n  o f  CG at 170-200  o 
J~ing Fe c a t e l y s t ) ~  55?6 

H y d r o c a r b o n  s y n t h e s i e  r e a c t i o n  ( P u r g i n g  w i t h  CH~ a f te r  H 
r e d u c t i o n  to dec rease  C b u i l t  up cn c a t a l y s t ) ,  6404 

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  r e c o n d i t i o n i n g  
( R e g e n e r a t i o n  o f  Fe c a t a l y s t  by c o n t a c t  w i t h  effluent 
gas f r e e  o f  CO 2 bu t  c o n t a i n i n g  H and CC).  6507 

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  (Use cf Fe ~ i t h  A L z O ~ ,  
535~ 

H y d r o c a r b o n  s y n t h e s i s  ( S e l e c t i v i t y  o f  Fe c a t a l y s t  
m a i n t a i n e d  b~ a d d i t i o n  o f  KzCOs),  6514 

Hydrocarbons f r o m  ca rbon  woncx ide  and hydrogen  
( P r o d u c t i o n  Of CH~ from b y - p r o d u c t  CEz~ , 6311 

H y d r o c a r b o n  s y n t h e s i s  ( R e g e n e r a t i o n  o f  f l u l d i z e d  Fe 

c a t a l y s t ] ,  6440 
H w d r o c a r t c n  s y n t b ( s i s  f r c s  hyd rogen  a rd  ca r~cn  ~ c n o x l d e  

( ~ e c c n t a n i n a t i c n  c f  c a t a l y s t s  b~ t r e a t m e n t  w i t h  ~ at  
e l e v a t e d  t e m p e r a t u r e s ) ,  6567 

Hyd roca rbon  s y n t h e s i s  ( ~ s i n t e n a n c e  c f  Fe c a t a l y s t  in 
active conditic.n), 5504 

Hydrogenation cf carbon monoxide (Ext ract ion 
( r e g e n e r a t i c n )  c f  c a t a l y s t ) ,  6710 

H y d r o g e n a t i o n  o f  carbon 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  c f  t he  c a t a l y s t  in  the r e a c t o r  ( L s l n g  Cc, 
Ni~ and especial ly Fe c a t a l y s t s ) ,  (Eg4 

H y d r o g e n a t i o n  o f  ca rbon  moncx ide  u t i l i z i n g  an a l l o y  
c a t a l y s t  ( A l l o y  c o n t a i n s  hn 5 - 3 0 X ,  Cu o r  AQ 4 0 - 7 0 I ,  and 
AI c r  Sn 1 5 - 4 ~ ;  has dec reased  r e g e n e r a t i c n  f r e q u e n c y , ,  
2859 

Iron cata lys t  regeneratlcn (Catalyst for synthesis cf 
hydrocarbons frc~ CC and P), 63~6 

Iron cata lyst  regeneration Ey heating tc ECC tc 1050°F at 
250 I b / i n  e with Hz--HeC , 6469 

Laboratory-scale i n v e s t i g a t i o n  c 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 tc  ae thane  ( C a t a l y s t  wade by 
p r e c i p i t a t i n g  A l - - M n - g r c m c t e d  h i  s a l t s  on c h i n e  c l a y  
w i t h  EzCC ] s o l u t i o n  f rom s o l u t i o n  c o n t a i n i n g  N i ( N C s )  e 
100,  Mn n i t r a t e  20 ,  AI n i t r a t e  13.E~ c h i n a  c l a y  2~,  and 
KzCO s 97 p a r t s ) ,  4117 

~ a i n t a i n i n g  the c a t a l y s t  a c t i v i t y  in  s y n t h e s i s  o f  
h y d r o c a r ( o n s  ( R e g e n e r a t i o n  o f  Co c a t a l y s t  by a d d | t i e r  
o f  a l k a l i  meta l  compounds and r a i s i n g  t e m p e r a t u r e  9 to  
1 8 ° F ) ,  E30E 

~ a n u f a c t u r e  and r e g e n e r a t i o n  o f  F l s c h e r - T r c p s c h  c a t a l y s t  
( C o - - M g - - l h - - K i e s e l g u h r  t ype  c a t a l y s t ) ,  6128 

M e d i u m - p r e s s u r e - r e f i n i n g  by h y d r o g e n a t i o n  c f  b r o w n - c o a l -  
t a r  p r o d u c t s  (A t  15 tc  70 k g / s q ,  cm~ FoCal A l tOs  
c a t a l y s t s ) ,  4194 

Method f c r  r e a c t i v a t i o n  c f  c a t a l y s t s  f o r  o i l  
h y d r o r e f i n i n g  ( R e a c t i v a t i o n  o f  c a t a l y s t s  by h e a t i n g  tc 
320 to  3 8 0 u c ] ,  6805 

P h y s i c o c h e m i c a i  i n v e s t i g a t i o n s  on c a t a l y t i c  mechan ism.  
~ I I .  Durab i i i t y  and ~ r e t r e a t e e n t  e f  t he  c a t a l y s t  used 
f o r  the  F i s c h e r - T r o p s c h  s y n t h e s i s  o f  h y d r c c e r b o n s  
( R e v i v i f i c a t i o n  o f  c a t a l y s t s  by r e d u c i n g  w i t h  H)~ 5995 

P r e p a r a t i o n  c f  h y d r o g e n - c a r b o n  o x i d e  m i x t u r e s  and 
c a t a l y t i c  r e a c t i o n s  t h e r e o f  ( F e ,  Cu, Co, or  Ni c x i d e s ) ~  
2759 

P u r i f i c a t i o n  o f  a c o n t a m i n a t e d  c a t a l y s t  (Ey  h y d r o g e n a t i o n  
and s o l v e n t  e x t r a c t i c n ) 1  737 

R e a c t i v a t i c n  o f  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  
monox ide  (Cc~ ThOa, and ~gO)~ 5865 

R e a c t i v a t i o n  o f  c a t a l y s t s  in  hydrocarbon s y n t h e s i s  
( W i t h o u t  d i s t u r b i n g  c a r b i d e  l a y e r  on s u r f a c e ) ,  6329 

R e a c t i v a t i n g  z i n c  o x i d e  a f t e r  use in  gas p u r i f i c a t i o n  
( O x i d a t i o n  a t  600 tc  900uc)9  3367 

R e a c t i v a t i o n  o f  c a t a l y s t s  ( F o r  use i n  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  f rom H and C c ) t  6165 

~ e a c t i v a t i n g  c a t a l y s t s  (~¥  ~ese ing  m y n t h e s i s  gas o v e r  
c a t a l y s t  a t  v e l o c i t y  l o w e r  than t h a t  a t  wh ich  s y n t h e s i s  
r e a c t i o n  was c a r r i e d  c u t ~  64?5 

R e a c t i v a t i o n  o f  ca rbon  monox ide  h y d r c g e n a t i c n  c a t a l y s t s ,  
7375 

R e a c t i v a t i o n  o f  c a t a l y s t s  used f o r  l i q u i d - h y d r o c a r b o n  
s y n t h e s i s  ( ~ e g e n e r m t i o n  by h e a t i n g  a rapidly f l o w i n g  
s t r e a ~  c f  H at  ZO~ to  40Co} ,  E lZ3  

R e c l a i m i n g  a c o n t a m i n a t e d  I r o n  c a t a l y s t ,  6342 
R e g e n e r a t i o n  c f  f l u i d i z e d  c a t a l y s t s  for h y d r o g e n a t i o n  of 

carbon  monox ide  (By  t r e a t m e n t  w i t h  a i r  to  bu rn  o f f  C, 
then  r e d u c i n g  gas at  14C0-18000F tc  reduce  c a t a l y s t ) ,  
2?99 

R e g e n e r a t i o n  c f  a f i x e d - b e d  F l sche r - -T r cpsch  c a t a l y s t  
( ~ l t h  a m i x t u r e  o f  a i r  and I n e r t  g a s ) t  3941 

R e g e n e r a t i o n  o f  a 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  
(Powdered  i r o n  o a t e l y m t ) t  6304 

R e g e n e r a t i o n  o f  s i n t e r e d  Iron c a t a l y s t  ( F o r  remova l  o f  C 
d e p o s l t s ) t  6331 

R e g e n e r a t i o n  c f  f i u l d i z e d  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 CC end H~ 6444 

R e g e n e r a t i o n  o f  F l s c h e r - - T r c p s c h  c a t a l y s t  (By  o x i d a t i o n  
w i t h  a i r ) t  6320 

R e g e n e r a t i o n  o f  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  c a r b o n  
monox ide  to  h y d r o c a r b o n s  (Co - -MgC- -ThC z c a t a l y s t ;  
f l o w s h e e t s ) ,  6251 

R e g e n e r a t i o n  o f  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  
( R e g e n e r a t i o n  and c o n t r o l  o f  s t a t e  o f  o x i d a t i o n  o f  Pe 
catalyst), 5491 

R e g e n e r a t i o n  o f  i r o n - t y p e  h y d r o c a r b o n  s y n t h e s l e  c a t a l y s t  
( R e g e n e r a t i o n  o f  f l u i d l z e d  Fe c a t a l y s t s  b~ a t e e e I . g  a t  
800-900OF f o r  4 - 1 2  h r  and heat ing  r e s u l t i n g  m a t e r i a l  s t  
830-8900F f o r  8 h r ~ t  6354 

R e g e n e r a t i o n  o f  F l s c h e r - - T r c p s c h  c a t a l y s t  (Sy  r e c y c l i n g  
t a i l - g a s  s t r e a m ~  3938 

R e g e n e r a t i o n  c f  c a t a l y s t s  ( C a t a l y s t  used for  c o n e l r l i o n  
o f  CO a~d He to fo rm h y d r o c a r b o n s  Is  d e c e r b o n l £ e d  by 
b r i n g i n g  I t  I n t c  c o n t a c t  w i t h  a B e t e l  oxide tha t  i s  
r e d u c i b l e  by C; o x i d e s  c f  Fat N ie  Rn~ T i ~  V~ Co~ Cr~ 
Ro~ Cu, end t h e i r  m i x t u r e s ;  d e c a r b o n i z e t l o n  o f  Fe 
c a t a l y s t s  u s i n g  F e s E s  s t  5 4 9 - 7 6 0 e ~  2751 

R e g e n e r a t i o n  o f  F i s c h e r - - T r o p s c h  c a t a l y s t  (Fe  c a t a l y s t ) .  
3893 

R e g e n e r a t i o n  o f  a c a r b o n i z e d  F i e c h m r - - T r o p a o h  c a t a l y s t  
(Remove l  o f  c a r b o n a c e o u s  depos i ts  f rom c a t a l y s t  by 
abrasion using h i g h - v e l o c i t y  nonox ld iz ing  gas ) .  3932 

R e g e n e r a t i o n  o f  c a t a l y s t s  for  the hydrogenat ion of  carbon 



m o n c x i s e  ( C a t a l y s t  h y d r o g e n a t e d  a t  400 t c  45CoC} ,  E9E~ 
~e~enera t i c~  c f  m e t a l l i c  c a t a l y s t s  u s e d  in  p r s p a r l n ~  

h~drocarbcns frsm h y d r c g e r  and cartcn ~opcxide 
(~egeneratlon o f  Mn, U~ Ca, ~g, N i ,  er Fe deFcslted cn 
k l e s e | g u h r ~ ,  5 9 6 7  

5 ~ p e n e r a t i c n  o f  a F i s c h e r - - ] r o p ~ c h  r e d u c e d  i r s n  c a t a l y s t  
(Fe cxlds catalyst], 4C40 

h ~ e n e r , ~ t i c n  c f  c a t a l N ~ t ~  in the ~ r c d u c t i o n  e f  
h y d r o c a r b o n s  f r o m  c a r t o n  ~ o n c x i d e  and  h N d r s g e n  (B~ 
r~ising reaction temperature tc 50as), 63J~ 

i ~ g e n a r a t i ~  9 n i c k e l - c o n t a i n i n g  c a t a l y s t ~ ,  ~5~4 
} ~ e g e n e r a t i n o  c a t a l ~ z e r s  t r c s  t h e  c c n v e r s i c ~  c f  c a r b o n  

monoxide and hydrogen t~ h~drccarbcns (Co catalysts and 
a i ~ c  f o r  Ni c r  Fe p c ~ z i b l N  a c t i v a t e d  w i t ~  T h ,  Mn,-U, Ce 
cr Fg o x i d e ) ,  6 0 3 4  

~e~enera t ing  hyd rcca rbc r  sy~ the~ i~  c a t a l y s t  (Heating in 
e x c e e d - f r e e  a tmosphere ] ,  647g 

~enoval c f  Wax f r o m  h y d r c e a r t s n  s ! i n t h e s i s  c a t a l y s t  
(He@enera t i c r  cf F~ catalyst]~ 6510 

~ e ~ o v a l  c f  ~ u l f u r  cc=pcunds f r c ~  g a ~ e s  (B~ p a s s a g e  
t h r o u g h  a c a t a l y s t  t c w e r  c o n t a i n i n g  k i e s e l g u h r  Ve~s~ 
KzO ~ end F), 9~3 

H e m c v e [  of  ~ v d r c g e n  s u l f i d e  f r o m  f u e l  sase~ (Treatment 
wi th  Fe c x i d e ] ~  937 

t , e~cve l  o f  c a r ~ c n  f r o m  the F i ~ c h e r - - I r s p s c h  catalyst ( ~ y  
passage th rough e l u t r i a t i c n  z o n e } ,  ~ 9 5 6  

~ e = o v a l  cf wax contaminants f r c ~  catalysts, 719 
H~mova] cf gu~s from catalysts used in conversion of 

carbon monoxide (Catalyst regenerated hy ~assing air 
mixed w i th  lrert gas over  it at  a se r i es  cf 
temperatures and / l c w  rate, Iv 67ZE 

Syn thes is  Cf hydrccarbcrs, ~4~2 
~ v n t h e s i s  c f  hyd rcca rbcns  ( R e g e n e r a t i c ~  c f  Fe c a t a l y s t  by 

periodically reversing the direction of flow of the 
gasacus m i x t u r e  th rough the c a t a l y s t  bed} ,  6515 

CA1ALYS~S/RESEARCH PROGRAMS 
~esearch cn  the l~prevement  cf c e t s l y s t s  f o r  

hyd rogena t i on  o f  t a r s  and medlu~ o i l s  ( ~ r i e f  h i s t o r y  o f  
development  c f  hydrogen=ten c a t a l y s t s ;  most e f  new 
c a t a i y s t ~  arm o x i d e s } ,  2 9 4 9  

C~TALYSTS/STAEILiTY 
C a t a l y t i c  h y d r o g e n a t i o n  of c a r b o n  d i e x i d e  t c  h i g h e r  

hydrocarbons (Use of C u - - a c t i s a t e d  Cc catalysts f o r  
sgnthesis ef higher hydrocarbons f r o m  CO~ and  H; 
addition o f  Co oxides to increase synthesis life and 
catalyst stability], 2735 

C~IALYSTS/SURFAC£ PROPERTIES 
S u r f a c e  change~ a c c o r d i n g  tc measureeents on i r o n  

c o n t a c t s  f c r  the F l s c h e r - - T r o p ~ c h  synthesi~ under 
medium pressure  by the B .E .T .  and benzene-adso rp t i on  
method o f  Kubelka~ 66~8 

CATALYS~5/TESTINC 
£valuatien of  catalysts used in the synthesis of 

hydrocarbons (Fischer-Trcpsch synthesis; f|cwshee% of 
c a t a l y s t  t e s t i n g  u n i t  on seml-pilot p l a n t  s c a l e ) ,  6243 

CATAlYSTS/X-RaY SPECTROSCOPY 
I n f l u e n c e  of  c a t a l y s t s  on the l i q u e f a c t i o n  c f  Fushun coa l  

in the Berg ius  process= ~ .  X - ra  N s p e c t r a l  a n a l ~ s i s  e f  
FeO c a t a l y s t ,  5637 

CEiLUI.OSE/HYDRGGENATION 
i ) e s t r u c t i v e  hyd rogena t i en  of carbon=cecum materials 

( C a t a l y s t  c o n t a i n i n g  Re i n  c o l l o i d a l  f o r s } ~  2 2 2 0  
D e s t r u c t i v e  h y d r o g e n a t i o n  ( C a t a l y s t s  o f  Cry W, U~ Mn~ Co, 

N i ,  o r  Fay t h e i r  eoepcunds o r  mixtures, i n  c o l l o i d a l  
fcr~], 2199 

CENTRIF~GATION 
Dry s e p a r a t i o n  c f  p y r i t e  f r c m  coal  ( U s e  o f  c e n t r i f u g a l  

and e l e c t r o s t a t i c  aethods~,  1682 
CHARCOAL~CHEMICAL PREPARATION 

S u l f u r  removal from s y n t h e s i s  blue g a s  by a c t i v e  
c h a r c o a l ,  837 

CH~RCOAL/FLUIBIZATIQN 
Gasiflcatlcn of s o l i d  carbonaceous materials (Finely 

d i v i d e d  c o a l  or charcoa l  i n  f l u i d i z e d  s t a t e  alternately 
heated in presence o f  s l r  end gasifisd in presence of 
steam}, 4~05 

CHARCOAL/GASIFICATION 
A c t i o n  o f  i n o r g a n i c  p o l y c a t a l y s t s  i n  the wa te r -gas  

process ( O x i d e s  of Cur Ni, Co, Fe, U, a n d  Mn or alkali 
c a r b o n a t e s ) ,  3286 

G a s i f i c a t i o n  o f  s o l i d  f u e l s  i n  a f l u i d i z e d  b e d  ( R e a c t i o n s  
w i t h  a i r  and w i th  CO s at 800~ 850, and 900 c at  1 aim 
p r e s s u r e } ,  4179 

G a s i f i c a t i o n  e f  s o l i d  f u e l  w i t h  superheated water vapor  
(Gasification o f  seeiccke (brown coals 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  steam was 20-200 
g / B i n  a t  650- lOOOe)!  4639 

CHARCOAL/HYDRflGENATION 
Hydrogena t ion  Of carbonaceous m a t e r i a l s  (RO0oC and 5000 

atml n© c a t a l y s t ) ,  2576 
CHARCOAL/REGENERaTION 

S u l f u r  removal from s y n t h e s i s  b lue  gas bN a c t i v e  
c h a r c o a l ,  fi37 

CHARS 
Fuel g a s i f i c a t i o n .  P r s d i c t i c n  c f  s u l f u r  spec ies 

distribution by f r e e  energy minlmiaatlcn~ 5629 
CHARS/CHEMICAL ANALYSIS 

Analyses Cf t a r s ,  c h a r s ,  gases,  and water found i n  
e f f l u e n t s  f r o m  the Synthane p rocess .  Techn i ca l  p rog ress  
r e p o r t ,  5878 (PB-229218 /3 ]  
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CHARh/CHEHICAL FEACTICNS 
Hydrocarbon fuels by pyrolysis cf coal (First portion of 

char passed tc fuel cell or HHD device to produce d.c. 
and secend portion to apparatus where char with steam 
forms producer gas), 7153 

Kinetic study cf the reactlcn cf coal char with hNdrcgen- 
stsa~ mixtures ( ~ 7  references), 68~5 

Kinetic study of the reaction of coal char with e 
hydrogen-steam mixture (~6 references), 4 9 9 5  

Kinetics uf carbon gasification by steam. Effect ef 
pressure and carbon burnoff on rate ef interactien cf 
low-temperature char with steam-hNdregen mix±ures at 
1600OF, 3847 

Reactivity of ceals in high-pressure gasification with 
hydrogen and steam (Rates of reaction of coals and 
chars with H, steam, and steam--R mixtures measured at 
pressures uF to 2500  pSig and  temperatures te !70OUF)~ 
4 8 7 7  

CHARS/COMBUSTION 
In situ coal gasification (Underground coal fractured by 

fluids under high presssre; superheated steam is 
injected %c r e m o v e  volatile components; air in,acted 
a n d  b e d  i g n i t e d  t o  b u r n  r e s i d u a l  c h a r } ,  5 4 7 5  

CHARS/CRACKING 
Hydrccracklng of tars and other high-molecular-weight 

h~drocarbons (Process for g a s o l i n e  p r e ~ u o t i o n  from 
high-molecular-weight compounds pcor in H (ccals~ heau~ 
sulfurized crude oils T etc.) carried out in fluid£zed . 
bed of fine particles of char or c o a l ;  sclid material 
must be  pulverized and mixed with solvent prior to 
being fed into reactcr}~ 6820 

Tar cracking, i. Cracking =f coal carbonization products 
on a fluidized bed af contact material (char o r  
p e t r o l e u m  c o k e } ,  7 1 4 9  

CHARh/DESULFUNIZATION 
COED [ c h a r - o i l - e n e r g y - d e v e l o p m e n t }  c h a r  d e s u l f u r i z e ± i o n  

(5 content of char reduced frcm 3 to leas than O.E~ b~ 
reaction with H at 1600oF in presence of calcined 
delsmi%e), 1447 

Desulfurizatlcn of low-temperature carbonization char (At 
ii00 %c IVOOSF and >5 aim), 938 

Desulfurizaticn of COLD Char-~ (Using hydrogen a% IEOOOF 
in the presence of calcined dolomite), 1489 

Desulfurizing low-temperature char (Effects of pressure, 
temperature, and H2S content on kinetics of char 
desulfurizatiun}, 1193 

Desulfurizaticn of low-temperature char by partial 
gasification, 872 

Desulfurizatien of coals and chars bN treatment in 
various atmospheres between 400 and 600 ° (Coals ranged 
from anthracite %0 subbituminuus; order of efficiency 
of desulfurizing gas is air, steam--CO mixture, CO, N], 
1685 

Hydrodesuifurlzatlon of bituminous ceal chars (About I0~ 
o f  S content o f  char n e t  ramoved), 1495 

Low-sulfur char as a co-product in coal Gasification 
( P r o d u c t i o n  o f  Iow-S p r e d u o e r  gas), 5316 (PR--214 
162 /0 )  

P a p e r  27, 2 0 9 6  
CHARS/FLUIDIZATION 

Fluidization properties of coal char (Data sufficient tc 
design fluidized bed reactors using coal char as feed 
f o r  g a s i f i c a t i o n  are p r e s e n t e d ) ~  ~185 

CHARS/GASIFICATION 
Reach-scale research on CSG process, Phase If. Cperatlon 

of the bench-scale continuous gasifica~ion uni%~ 
December i, 1965 to J u l y  19 1968. R and D report No. 
15, i n t e r i m  report No* 3~ b o o k  3 (Reaction k i n e t i c s ;  
equipment; feedsteek prop=ration; operating procedures; 
calculations), 5085 (NP-20093)  

Carbon dioxide accepter process [in gasifying lignite 
char] (Kinetic data ebtalned for gasifying lignite char 
b N using dolomite as C d i c x l d e  accepter), 5007 

Catalyzed hydrogasification of c o a l  chars (Analysis o f  
char samples)~ 546Y 

Coal and char  transformation in hydrogaslfica%icn~ 5 0 3 6  
Coal and char transformation in h~drogasifloa%ion~ 4992 
Coal and char transformation in h~drogasifica%icn of 

coals ranging i n  r a n k  f r o m  lignite %0 low-vcla±£1e 
bituminous~ 5172 

Coal char gasification ~n an electrofluld reactor 
(M~nufac%ure Of synthesis gas using s%eam)~ SO90 

Coal char gasification in a continuous electroflu~d 
reactor (Production ef synthesis gas from coal char 
with steam), 5154 

Coal char gasification i n  electrofluld reacter 
(Production of synthesis gas)~ 61Z1 

C o a l  char gasification in an electrc£1uid reactor 
( P r o d u c t i o n  o f  s~nthesis gas; gaslflcatlcn rate 
increased with %emperature~ steam flow ra%e~ sad C 
b u r n c f f ;  process is technicall~ feasible), 509fl 

C o a l  gasification. COEE p r o c e s s  p l u s  c h a r  gasifica%iun 
(Plan% utilizes CQED coal pyrolNsls process along with 
molten salt process to gasif~ COLD char]~ 6530 

Continuous distillation of condensable owl=tiles CLew- 
temperature =arboniza%ion~ hydrogenation of vclatiles~ 
and gasifloatlon of char; equIpment]~ 161 

Design and preliminary operation of a slagging fixed-bed 
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........................................................... 
p r e s s u r e  g a s i f i c a t i o n  F i l e t  p l a n t  ( 4 - s e c t i o n  p i l o t  
g a s ] f i e f  b u i l t ) ,  4801 

Development  o f  an e x p e r i m e n t a l  s l a g g i n g ,  f i x e d - b e d  
g a s i f l e r  f o r  p r o d u c t i o n  of  s y n t h e s i s  gas a t  p r e s s u r e s  
to  400 pa lg  ( G a s i f i c a t i o n  o f  N o r t h  Dakota l i g n i t e  and 
b i t u m i n o u s  coa l  c h a r ) t  4e80 

Economic e v a l u a t i o n  o f  CCED process  p lus  cha r  
gasific~ticn, p e r i c d  c f  performance April 1971--Aprll 
1972 (Coal pyrolysis process producin char which is 
s u b s e q u e n t l y  g a s i f i d  t c  produce 921 Btu g a s ) ,  7180 (EN- 
23481 

E l e c t r o t h e r m a l  coa l  char  g a s i f i c a t i o n  ( H i g h - t e m p e r a t u r e ,  
h i g h - p r e s s u r e  s y n t h e s i s  gas m a n u f a c t u r e d  by steam 
gasification cf coa l  char], 5200 

F l u l d t z a t l c n  p r c p e r t i e s  o f  cca l  char  ( D a t a  s u f f i c i e n t  to  
des ign  f i u i d [ z e d  bed r e a c t o r s  us ing  coa l  cha r  as feed 
f o r  g a s l f l c a t i o r  are F r e s e n t e d ) t  5185 

G a s i f i c a t i o n  o f  char w i t h  s u l f u r  d i o x i d e  (Production o f  
• a rbcn monoxide and s u l f u r l t  5498 

L. i f i c a t i o n  o f  ca rbonaceous  m a t e r i a l  ( M i x t u r e s  o f  CH~, 
C0, H produced from ca rbonaceous  m a t e r i a l ,  e . g . ,  
f l u i d i z e d  bed o f  d e v o l a t l l i z e d  c o a l  ( c h a r )  by 
c i r c u l a t i n g  steam upward and Fe and FaC downward 
through f l u i d i z e d  carbon a t  IOOO-2000OF and 200-2000 
psig), 5240 

High-pressure e l e c t r o t h e r m a l  f lu id-bed gas i f i ca t i on  cf 
coal c h a r ,  5162 

R y d r o g a s i f i c a t i o n  o f  brown c o a l  char i n  a 2 0 - f t .  
c o n t i n u o u s  f l u i d i z e d  bed r e a c t c r  ( C o u n t e r c u r r e n t  
f l u i d i z e d  r e a c t o r  s y s t e m ) ,  5112 

H y d r o g a s i f i c a t i c n  o f  c a r t o n a c e o u s  m a t e r i a l  ( M a t e r i a l s  
such as c o a l ,  t a r ,  pe t r o l eum r e s i d u e s ,  o i l s ,  and c h a r s ;  
production of high c a l o r i f i c  v a l u e  gas using AI 
c h l o r i d e  c a t a l y s t ) ,  5218 

H y d r o g e n  f rom c o a l  c h a r  in  a c o n t i n u o u s  e l e c t r o f l u i d  
r e a c t o r ,  561e  

K i n e t i c  s tudy  o f  c o a l  char h y d r o g a s i f i c a t i c n .  I I .  S e c o n d -  
phase r e a c t i o n  ( R e a c t i o n  kinetics and mechanism o f  coa l  
c h a r  h ~ d r o g a s i f i c a t i o n  p i l o t  p l a n t  r e a c t o r  u n d e r  
c o c u r r e n t  and c o u n t e r c u r r e n t  f l o w  y s t e ~ s  w i t h  both 
f i u i d i z e d  and m o v i n g  bed c o n t a c t i n g  were  s t u d i e d ) ,  4935  

K i n e t i c  s tudy  c f  c o a l  char h y d r o g a s i f i c a t i c n .  I .  R a p i d  
initial r e a c t i o n  ( C o a l  char h y d r o g a s i f i c a t i o n  r e a c t i o n s  
may be regarded  as two s i m u l t a n o u s  r e a c t i o n s  d i f f e r i n g  
c o n s i d e r a b l y  in their rates], 4955 

K i n e t i c s  o f  carbon g a s i f i c a t i o n  by s team.  E f f e c t  o f  h i g h  
t e m p e r a t u r e  F r e t r e a t o e n t  cn r e a c t i v i t y  o f  low 
t e m p e r a t u r e  char  t o  steam and carbon d i o x i d e ,  3846 

Kinetics o f  carbon g a s i f i c a t i o n  by s team.  Mechanism o f  
i n t e r a c t i o n  o f  l o w - t e a p e r a t u r e  cha r  and  steam-hydrogen 
m i x t u r e s  a t  16000F~ 3992 

Kinetics of  carbon g a s l f i c a t i c n  ( G a s i f i c a t i o n  o f  low- 
t e m p e r a t u r e  c h a r ) t  4460 

K i n e t i c s  o f  carbon g a s i f i c a t i o n ,  4224 
K i n e t i c s  o f  l i g n i t e  char  g a s i f i c a t i o n .  Relation to  carbon 

d i o x i d e  a c c e p t o r  p rocess~ 5103 
P i l o t - p l a n t  e x p e r i m e n t s  in s l a g g i n g  g a s i f i c a t i o n ,  4949  
P i p e l i n e  gas by h i g h - p r e s s u r e  f l u i d - b e d  h ~ d r c g a s i f / c a t i c n  

o f  char~ 4710 
Process deve lopment  u n i t  r e s u l t s  and commerc ia l  a n a l y s e s  

(Analysis o f  COED process), 6912 
P r c d u c t i c n  c f  e l e c t r i c i t y  v i a  coa l  and c o a l - c h a r  

g a s i f i c a t i o n .  R and D r e p o r t  No* 65,  i n t e r i m  r e p o r t  Nc. 
3 ( F i r s t  phase o f  s tudy  o f  p o t e n t i a l  p rocess  
a i t e r n a t L v e s  f o r  c o n v e r t i n g  coa l  on coa l  char  i n t o  
e l e c t r i c i t y  v i a  the  p r o d u c t i o n  c f  low Btu gas f o r  
combus t i on  in  an advanced conbJnad gas -and -s team 
t u r b i n e  Fewer c y c l s ) t  5480 (NP-2007E)  

~ e a c t i o n  o f  coa l  w i t h  s t e a m - - h y d r o g e n  ~ i x t u r e s  a t  h igh  
t e m p e r a t u r e s  and p r e s s u r e s  (Ra tes  measured a t  1000 ps ig  
and 1 7 0 0 - 2 1 0 0 O F  w i t h  v e r y  r a p i d  c a l  h e a t u p  and v e r y  
s h o r t  e x i t  gas r e s i d e n c e  t i m e s ;  data  o b t a i n e d  f o r  use 
In d e s i g n i n g  r e a c t o r s  f o r  h i g h - p r e s s u r e ~  h i g h -  
t e m p e r a t u r e ,  s team--H g a s i f i c a t i o n  o f  l o w - t e c p e r a t u n e  
b i t u m i n o u s  coa l  c h a r ) ,  4946 

CHAR~/HEATING 
P r o d u c t i o n  c f  gases c o n t a i n i n g  methane ( F i n e l y  divided 

carbonaceous  m a t e r i a l  i s  heated  at  800-1000  ° in H i ,  
5018 

CHARS/HYDROGENA~IQN 
Coal  and c h a r  t r a n s f c r m a t i c ~  i n  h y d r c g a s i f l c a t i o n ,  5038 
Coal and char  t r a n s f c r m a t i c n  in  h y d r o g a s i f i c a t i o n ,  4992 
Gaseous h y d r c c a r b o n s  by h y d r c g e n a t i c n  o f  c o a l s  and chars  

( C c ~ p a r i s c n  c f  p r o d u c t s  f rcm l i g n i t e ,  b i t u m i n o u s  c o a l ,  
a t h r a c i t e ,  and char  on a No c a t a l y s t ) ,  2921 

H y d r o c r a c k i n g  o f  t a r s  and o t h e r  high-molecular-weight 
h y d r o c a r b o n s  ( P r o c e s s  f o r  g a s o l i n e  p r o d u c t i o n  f r o ~  
h i g h - m o l e c u l a r - w e i g h t  compounds pcor  i n  H ( c o a l s ,  heavy 
s u l f u r i z e d  c rude o i l s ~  e t c . )  c a r r i e d  ou t  [n  f i u i d i z e d  
bed of fine particles of char or coal; solid material 
must be p u l v e r i z e d  and mixed w i t h  s o l v e n t  pr ior  t c  
be ing fed i n t o  r e a c t o r ) ,  E820 

H y d r o g a s i f l c a t i c n  o f  brcwn c o a l  char  in a 2 g - f t .  
c o n t i n u o u s  f l u i d i z e d  bed r e a c t c r  ( C o u n t e r c u r r e n t  
f l u i d i z e d  r e a c t o r  s y s t e m ) ,  5112 

H y d r o g a s i f i c a t i c n  o f  ca rbonaceous  m a t e r i a l  ( M a t e r i a l s  
such as c c a I ,  t a r ,  p e t r o l e u m  r e s i d u e s ,  o i l s ,  and c h a r s ;  
p r c d u c t i c n  c f  h i g h  c a l c r i f l c  va lue  gas u s i n g  AI 

c h l o r i d e  c a t a l y s t ) ,  5218 
H y d r o g e n a t i o n  o f  c o a l  ( P r o d u c t i o n  o f  l i q u i d  or  gaseous 

h y d r o c a r b o n s  a t  450 to  6OOOC and 35 to  420 atm us ing  
ammonium mo iybda te  as c s t a l y s t ) ,  2998 

K i n e t i c  s tudy  o f  coa l  cha r  h y d r c g s s l f l c a t i o n .  I I .  Second-  
phase r e a c t i o n  ( R e a c t i o n  k i n e t i c s  and mechanism o f  coal 
cha r  h y d r o g a s i f i c a t i o n  p i l o t  p l a n t  r e a c t o r  under 
c o c u r r e n t  and c o u n t e r c u r r s n t  f l o w  ystems w i t h  bo th  
f l u i d i z e d  and moving bed c o n t a c t i n g  ware l t u d l e d ] t  4938 

K i n e t i c  s tudy  o f  coa l  char  h y d r o g a s i f l c a t i o n .  I .  Rapid 
i n i t i a l  r e a c t i o n  (Coa l  char  h y d r o g a s i f i c a t i o n  r e a c t i o n s  
may be regarded  a s  two s i e u l t a n o u s  r e a c t i o n s  d i f f e r i n g  
considerably in their rates), 4955 

P l a n t  f o r  H -coa l  p r o j e c t  ( P l a n t  f o r  c o n v e r s i o n  o f  3 t o n i  
c o a l / d a y  by c a t a l y t i c  h y d r o g e n a t i o n  in  e n t r a i n e d  s t a t e ;  
hydrogen i s  o b t a i n e d  from coa l  and c h a r ) t  6847 

Rapid 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  o f  coa l  c h a r s .  Pa r t  
I .  Hydrogen p r e s s u r e s  up to  100 a tmospheres  
( E x p e r i m e n t s  pe r fo rmed  In  tube at  H p r e s s u r e  o f  100 
a t e ,  800 to  950oc t  and f l o w  r a t e  o f  80 to  280 
llters/hr; hyd rogena t i on  gas c o n s i s t s  of methsne~ 
ethane, and CO), 4959 

Rapid 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  o f  coa l  c h a r s .  I .  
Hydrogen p r e s s u r e s  u F t c  100 a tmospheres  ( R e a c t i o n  
between H and coa l  c h a r ,  p repared  f rom h i g h - v o l a t i l e  
coa l  by h e a t i n g  In N to  7000,  t o  produce methane v i i  
i n v e s t i g a t e d  at  600 end 1000 O up to  100 I tm)~  4056 

Rapid 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  o f  coa l  c h e f s .  I I .  
Hydrogen p r e s s u r e s  up t c  1000 a t m o s p h e r e s ,  3001 

R e a c t i o n  o f  coa l  w i t h  s t e a m - - h y d r o g e n  m i x t u r e s  a t  h igh  
t e m p e r a t u r e s  and pressures ( R a t e s  measured a t  1000 ps lg  
and 1700-2100OF w i t h  v e r y  r a p i d  co l  hea tup  and ve ry  
s h o r t  e x i t  gas r e s i d e n c e  t i m e s :  da ta  o b t a i n e d  f o r  use 
in designing reactors fcr hlgh-pressure, high- 
t e m p e r a t u r e t  s team--H g a s i f i c a t i o n  o f  l o w - t e m p e r a t u r e  
b i t u m i n o u s  coa l  c h a r ) ,  4946 

CHARS/PRODUCTION 
C~ED c o a l - t o - c r u d e  p rocess  ~oves i n t o  p i l c t - p l a n t  s tage  

( P r o c e s s  deve lopment  u n i t  y i e l d e d  f c l l o v i n g  p r o d u c t s  
(wt H o f  dry  c o a l ) :  cha r  5 4 . 3 ,  c i l  23 .69  gas 1 5 . 0 ,  
wa te r  7 .0  w i t h  the gas c o n s i s t i n g  o f  ( v o l .  Z) C0 2 2 . 1 ,  
hydrogen 5 1 . 0 ,  methane 2 0 . 9 ,  and e t h e n e - 6 . 0 ~ t  6842 

COED r e s e a r c h  aims a t  o i l ,  gas and cha r  f rom coa l  ( Y i e l d  
from one ton I l l i n o i s  No. 6 coa l  i s  610 kg c h a r t  210 
l i t e r s  c rude oil, and 136 cu m g a i t  ors a l t e r n a t i v e l y ,  
560 kg c h a r ,  250 l i t e r s  o i l ,  and 280 cu • h y d r o g e n ) t  
6845 

C o n t i n u o u s  d i s t i l l a t i o n  o f  coa l  and h y d r o g e n a t i o n  o f  
condensab le  v o l a t i l e s  ( C o n t i n u o u s  m u l t i s t a g e t  
pressurized coal distillation and gasification system 
in  single vertical vessel), 7125 

Development  o f  the  COED [ c h a r  o i l  energy  d e v e l o p m e n t ]  
p rocess  (Cak ing  c o a l s  can be used w i t h o u t  
p n e o x i d i z l n g ] ~  5081 

F o r m a t i o n  o f  l o w - v o l a t i l e  c h a r  and  s y n t h e s i s  g a s e s  by t h e  
c a r b o n i z a t i o n  o f  c o a l  (No s u b s t a n t i a l  amount o f  t a r  
p roduced ;  p r e s s u r e s  up to  1000 p s l ) ~  158 

H y d r o c a r b o n  f u e l s  by p y r o l y s i s  o f  c o a l  ( F i r s t  p o r t i o n  Of 
cha r  passed to f u e l  c e l l  c r  MHD d e v i c e  t c  produce d . c .  
and second p o r t i o n  to  a p p a r a t u s  where cha r  w i t h  steam 
f o r m s  p roduce r  gas ) ,  7153 

Hydrogena ted  COED o i l  ( C o n v e r s i o n  o f  coa l  by f l u l d l z e d  
bed pyrolysis i n t o  g a i t  d i l l  and c h a r ;  c a t a l y t i c  
h y d r o g e n a t i o n  p l a n t  c o n s t r u c t e d  to  h y d r o g e n a t e  o i l ;  
d e s u i f u r l z a t l o n ;  p r o d u c t i o n  o f  g a s o l l n e t  a l d d l e  
d i s t i l l a t e ,  gas o i l t  and b o t t o m s ) 9  5254 

K i n e t i c  relation o f  coal h y d r o g e n a t i o n ,  p y r o l y a / s ,  and 
d i s s o l u t i o n  ( C a t a l y t i c  h y d r o g e n a t i o n  gave 30H g a s o l i n e ,  
5Z d i e s e l  d i l l  35~ h i g h  Btu g a i t  and 30Z che r )~  3063 

L i q u i d  f u e l s  f rom c o a l t  o t h e r  f o s s i l  h y d r o c a r b o n s  
( P r o c e s s e s  under  deve lopment  by d i f f e r e n t  companies f o r  
commerc ia l  c o n v e r s i o n  o f  coa l  i n t o  l i q u i d  f u e l s ;  
economic a n a l y s e s  c f  coa l  and o [1  sha le  p r o c e l s i n g ) l  
6803 

Low s u l f u r  f u e l  by p r e s s u r i z e d  e n t r a i n m e n t  c a r b o n i z a t i o n  
o f  coa l  ( P r e s s u r e  c a r b o n i z a t i o n  a t  1900OF and 400 palg  
m a t h e m a t i c a l  model u s e f u l  in  p r e d i c t i n g  S c o n t e n t  c f  
c h a r s ) ,  190 

L o w - s u l f u r  char  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-$  p r o d u c e r  gas in  g a s i f l c a t i o n -  
d e s u l f u r i z a t l o n  p r o c e s s ;  c a l c i u m  c a r b o n a t e  used e l  S 
a c c e p t e r ) ,  5388 

L o w - s u l f u r  char as a co-product in coal gasification ( In  
a g e s i f i c a t i o n - d e s u l f u r l z a t i o n  o p e n a t i o n ) ~  5317 ( P B - -  
214 1 6 2 / 0 )  

L o u - t e m p e r a t u r e  f l u i d l z e d  c a r b o n i z a t i o n  In  r e l a t i o n  tc  
ene rgy  p r o d u c t i o n  ( C a r b o n i z a t i o n  p l a n t  f o r  A l b e r t a  
s u b b i t u m l n c u s  c c a l s ;  20 r e f e r e n c e s ) ,  151 

P r e l i m 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 l c n  r a t e s  
o f  s u b b l t u m l n o u s  coa l  hea ted  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 t¢  725o;  at  ca .  ~00 e p y r o l y s i s  
p roduces  CH~t COe, and c h a r ;  m/m/sue 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  c c s l  c r  char  I s  ca .  62~ ° g i v i n g  
m o s t l y  H and COz; 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  H to  s team) t  5377 

P r e s s u r e  c a r b o n i z a t i o n  o f  a h i g h - v o l a t i l e  A b i t u m i n o u s  
coa l  to  p roduce h i g h - B t u  gas (Coa l  c a r b o n i z e d  In  c l o s e d  
system at  600 ° and 40-1200  p s l g ;  p r o d u c t i o n  Of t a r a  and 
o i l s  e l i m i n a t e d  by r e t a i n i n g  v o l e t l l e a  w i t h i n  sys tem;  
i n c r e a s e  in  p r e s s u r e  gave h i g h e r  h e a t i n g  v a l u e s  and 
lower  p r o d u c t i o n ) ,  1E2 



Proca~s devalCFment u n i t  r e s u l t s  and commercial analyses 
( A n e l y s l s  of  COED p r o c e s s ] ,  E912 

P r o d u c t i o n  c f  s ~ n t h e t i c  f u e l s  from coal  b~ hyd rogena t i on  
u n d e r  medium pressures ( P r o d u c t i o n  o f  g a s o l i n e ~  diesel 
o i l ,  g a s  and char), 8856 

P r o p e r t i e s  o f  t a r  from l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  
American seam coal ( F l u i d i z a d  carbonlzation o f  coa l  to 
produce char and t a r ;  economic aspects)s ~927 

T a r ,  gas~ and char from caking azd noncoking coal or  
l i g n i t e  (Pre~araton of clean COal gas), 174 

TOSCOAL prccess coal l i q u e f a c t i o n  and char preductlcn 
( D e s c r i p t i o n  of  t echn iques  of process), 6992 

CHaRS/SOLVENT EXTRACTION 
Mechanism cf s c l v e n t  e x t r s c t i c n  f r o =  coal and i t s  c h a r s  

with chloroform (Extraction o f  rau and preheated coal 
at  v a r i o u s  t e ~ p e r a t u r e s ) ~  7341 

CHARS/SFECIFIC HEAT 
Heat of  reaction of  hydrogen and c0a[ (Report an heat of 

r e a c t i o n  of  H and varlcus percent gasified coal  for 
1000-15000? snd pressures up te 1500 pole; heat of 
reaction f o r  pretreatment cf coal; heat capacity of 
chars), 5025 

CHEMICAL REACTION KINETICS 
Carbon-steam reaction k i n e t i c s  from pilct-Rlant data 

(Coke gaslficatlon a t  1 6 0 0 - 1 8 0 0 O F ] ,  4563 
K i n e t i c  study of the r e a c t i o n  of coal char with hydrogen- 

steam m i x t u r e s  (37 references), 6635 
K i n e t i c s  and mechanism c f  the r e a c t i o n  between oxygen and 

carbon and its significance f o r  rapid gasification. I. 
K i n e t i c s  (be low 800sC, C + 0 z * CCe; between 600 and 
lO00oc, CO s and CO a r e  pr imary  p r o d u c t s ;  above lOgO°Ca 
cnl~ CO is fcrmed by reaction 2C + C~ ~ 2C0) ,  4SO~ 

Underground gasification c f  f u e l s .  Method o f  study o f  the 
i n t e r a c t l e n  cf ox ides  c f  carton bN use o f  carbon--14 
( I n v e s t i g a t i o n  o f  r e d u c t i s n  o f  CO 2 w i t h  C, exchange 
between CO and CO e under hsmagenecus ccndltions, and 
exchange between C and i t s  oxides~ all by use of z*C)~ 
4755 

Underground g a s i f i c a t i o n  o f  f u e l s .  E f f e c t  cf the 
c o n c e n t r a t i o n  o f  steam on the ra te  o f  i t s  reaction with 
carbon ,  4759 

CHEMICAL REACTION KINETICS/PRESSURE DEPENDENCE 
K i n e t i c s  of coal hyd rogena t i on  ( C r d a r  of r e s c t i o n  varies 

w i t h  respect to preasure~ temperature, and 
concentratic~ of r e a c t a n t s ) ,  $087 

CHEMICAL REACTION KINETICS/TEMFERATURE DEPENDENCE 
Kinetics of coal h y d r o g e n a t i o n  ( O r d e r  of reaction varies 

w i t h  respect  to p ressu re ,  t empe ra tu re ,  and 
c o n c e n t r a t i o n  of  r e a c t a n t s ] ,  3087 

CHEMICAL REACTION YIELD/PRESSURE DEFENDENCE 
Hvd rogena t l cn  c f  coa l  t c  l i q u i d s  cn f i x e d  beds o f  s i l i c a  

promoted cobalt molMbdate catalyst (~nfluence o f  
changes in c o n c e n t r a t i o n  c f  coa l  in  feed and in  
reaction temperature and pressure on yield of o i l s  
i n v e s t i g a t e d  in range 20-40 ut-~ c o a l ,  426-70 o, and 
IOCC-dOO0 p s i ) ,  6914 

CHEMICAL REACTION YIELE/TEMPERATURE DEPENDENCE 
Format ion of  h~drscarbans  d u r i n g  the thermal  d e g r a d a t i o n  

of Kuznetsk coa ls  (Dependence o f  t o t a l  wield o f  
hydrocarbons  and t h e i r  ccmponsnts on hea t i ng  
c o n d i t i o n s ) ,  7171 

Hydrogena t ion  of  coal to liquids on fixed beds o f  silica 
promoted coba l t  ao l ybda te  c a t a l y s t  (Influence o f  
changes in c o n c e n t r a t i o n  c f  coal  in  feed and in  
reaction temFarature end pressure on yield of o i l s  
i n v e s t i g E t e d  i n  tangs 20-40 wt.~ cual~ 425-70 ° ,  and 
1000-4000 psi:, 6914 

CHEMICAL REaCTIONS/REACTION HEAT 
So,frees process (Desulfurize, los of  residue gas), 7S90 

CHEMICAL REACTIONS/STOICHICHE~RY 
Undsr~round g a l l f i c a t i u n  o f  f u e l s .  9 t o i c h l o m e t r i u  

analysis of the three j o i n t  reactlcns taking place 
d u r i n g  the onalysia c f  carbon w i t h  hydrogen ( 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 sho~ing s t o i c h i u m e t r i c  
r e l a t i o n ~  of p r i n c i p a l  r e a c t i o n s  between C and 0)~ 4757 

CHEMICO PROCESS 
A I t e n n a t i v e =  open to i n d u s t r y  f a r  c o n t r o l l i n g  power p l a n t  

p o l l u t i o n  (Advantages  o f  Chemica (magnesium o x i d e )  
sc rubb ing  system),  1802 

I n s t a l l a t i o n  o f  the se t  me,had Chemfeo process s tack  gas 
d e s u l f u r i z a t i o n  s y s t e s  ( D e s c r i p t i s n  of apparatus), 1747 

Large acale equipment  using the IHI-CHEMICC process f o r  
removing su lphur  d i o x i d e  f rom s tack  gas (Uses magnesium 
o x i d e  alurr~ as a b s o r b e r ] ,  1980 

O p e r a t i o n a l  perforeance cf the Cbemica magnesium oxide 
systsm at tha Boston E d i s c r  Ccepany. Part ~I (Removal 
o f  Sgz from flue g a s ) ,  1867 

Upsrsticnal performance c~ the Chemico basic magnesium 
o x i d e  system at  the Dcstcn Edison Company. Part I 
( D e s u l f u r i z e , I o n  o f  f l u e  gases), 1861 

P r o j e c t e d  u t i l i z a t i o n  o f  stack gas c l e a n i n g  systems by 
steam-electrlc p l a n t s .  (Final repcrt) (Discussion of 
seven d e s u l f u r i z a t l o n  methods) ,  1974 (PB-221856)  

Wet t y p e  c a l c i u m  base exhaust  gas d e s u l f u r i z a t i o n  
f a c i l i t i e s  - outline of  f a c i l i t i a s  (Chemicc (calcium 
h ~ d r o x i d e  scrubbing] p r o c e s s ) t  1717 

CHEMICO PROCESS/EFFICIENCY 
A p p l i c a t i o n  u f  c s l e l u m - t a s s d  wet f l u e  gas d e s u l f u r i z a t t o n  

to a coa l  bu rn ing  a l e c t r l c  power p l a n t  ( E p e r a t t o n  o f  
Chamicc process  p l a n t , s  1996 

626 CO~L 

CREMICO PROCESS/REVIEWS 
Removal and recovery of sulphur dioxide from power plant 

gases using magnesium b a s e d  processes ( D e s c r i p t i o n  i n  
detail of Chemlco Prccess and review o f  same other 
processes; desulfurlzation of stack gases i s  l i k e l y  
alternative to use of Iow-S fuels to reduce S dioxide 
emissions), 1630 

CHLOROFORM/PRODUCTION 
Extractions f rom preheated coal with solvent (Extraction 

yields u s i n g  c h l o r o f o r m  and pyrldine), 7935 
CHRYSENE/HYRROGENAT!ON 

Relative rates of hydrogenation o f  p s l y c y c l l c  aromatic 
hydrocarbons (Rates for hydrogenation of blphenyl, 
naphthalene, anthracene, phenanthrenes chrysene~ 
pyreneg.and caronene in presence of skeleton Ni 
catalyst and  industrial ferric catalyst), 2S35 

CLAUS PROCESS 
Aluminas in air p o l l u t i o n  control (Uses of aluminas is 

flue gas desulfurizaton}, 1627 
Clean fuel gas from coal gasif£catlcn (Lurgi process 

followed by Alkazid wash to remove HaS from the fuel 
g a s ) ,  1697 

Control stack gas pollution (Design and operation uf 
Claus unlts)~ 1764 

Gas desulfurlzation process (Description of Claus process 
for removal of HsS from flue gas), 1904 

Lacq is a source of natural gas and sulfur (Gas contains 
light hydrocarbons with 15.2~H28 and 9.6 CCa; RzS 
removed by Girbotcl process and converted to Shy Claus 
method), 1153 

Molten carbonate process for sulfur dioxlde removal from 
stack gases: process description, eosnomicss pilot 
plant design, 1618 

New processes. 5. Desulfurize,los ef coal gas. Claus-type 
desulfurlzatlon (Japanese petroleum refinery plan%), 
1568 

On TEC/IFP sulfur oxide removal f r o m  stack gas prccess 
(Tokyo Engineering Cc./Institut Francais du Petrol 
method for removing S oxides consists of cooling waste 
gas and absorbing S oxides with ammonium sulfate 
fllowed by recovery of S from ammonlum sulfate 
solo%ion; use of Claus prccess)s 1923 

Putting to work the natural gas depasIts at Lacq (Gas 
contains 20~ h~ volume HaS and 9.7~ CCz; acidic gases 
removed by mane- and dlethanolaminet conversion of HaS 
te S by Claus pruoess, and recovery of higher 
hydrocarbons)~ 1157 

Reducing sulfur content of effluent gas streams 
(Catalytic hydrogenation of affluent tall gas from S- 
stage modified Claus process), 2117 

Sge-abatement system builds cn success (Coahined use of 
Weilman--Lord and Claus processes on flue gas]~ IS03 

SO e converted to sulfar in stackgas cleanup route 
(Catalytic reduot£un using naturel gases reduaing 
agent; conversion efficiency is 90~ or bettsr)s 1790 

S u l f u r  recovery in the manufacture o f  pipeline gas f r o m  
coal (Overall S recoveries are 91 and 81~ for low- and 
high-S coals, ~eSpo)s 5166 

Summary o f  desulfiza%Ion processes f u r  flue gas and Claus 
unit tall gsss 1697 

Synthane - a aandidate for success (Advantages of 
Synthane process fur gaslficatius of coal; use cf Claus 
process for removal of HaS from synthesis gas]s 5299 

Treatment of sulfur c o m p o u n d - c o n t a i n i n g  waste gases from 
the Claus process in coke oven plants (Waste gas from 
Claus process, by which HaS from cake-oven gas is 
converted tc S, mixed with crude cube-oven gas before 
tar separator to  remove S compounds), 2015 

CLAUS PROCESS/CATALYETS 
Developments in Claus catalysts (Catalysts for 

desulfurize,ion o f  stack gases), 1919 
CLAOS P~OCESS/E~UIPMENT 

Sulfur dioxide removal: Part I- Ideal extraction route 
elusive, 1920 

CLAUS PROCESS/GASEOUS WASTES 
Take sulfur out of waste gases (Cyclic dry process 

developed to remove 98.5~ of S dioxide from Claus 
i n c i n e r a t e d  off--gas containing 1.77~ S dioxide), 1764 

CLEANAIR PROCESS 
Cleanair process (Recovery c f  S fram Claus plant tall 

gas)~ 1948 
COAL 

Bituminous and brown ccals as a raw material for the 
preparation of fusible and soluble products, 7421 

B r i t i s h  researah un petroleum substitutss~ 6100 
Chemical utilization ef coa ls  7432 
Coal as a chemical raw material (Review with II 

references), 7374 
C o a I - i n - e i l  ( l l c c l l o t d a l ~ ' ]  f u e l s  7420 
C o l l o i d a l  coal  (Review of p r i n c i p l e  processes of 

p r o d u c t i o n  o f  c o l l o i d a l  c o a l ) s  7417 
Compendium of university forums of the National 

Commlssion on Materials Pulley, May--June 1972. A 
background document. NCMP forum on technological 
innovation in the p r o d u c t i o n  and utilization of 
materials at Pennsylvania State University, on 19-21 
June, 1979 (Technological innovations)s 6498 (PE--223 
679 /9 )  



CCAL 5Z6 

C o m p e t i t i v e  f u t u r e  o f  cca l  in the energ~ p r o d u c t i o n  
f i e l d ,  12 

Recent coal research and i t s  stgnif icancc for gas 
technology ( R e v i e w  o f  German articles cn coal 
research), 3167 

The u n s a t u r a t e d  gaseous and l iquid R r c d u c t s  frc~ coal, 
peat and shale, e t c . ,  and the i r  u t i l i z a t i o n  in the  
chemical industry (Review), 7397 

CCAL/ACETYLA?ION 
S e l e c t i o n  of coals for the  hUGE hydrogen Rlasma arc 

process for ~aking acetylene. Research and development 
report No. 6 1 ,  In te r ia  repcrt hc. 5, 318~ ( ~ F - 1 9 9 4 ~ )  

CCAL/AIF POLLUTICN 
Study of o p t i o n s  for ccntrcl cf emlssiGns from an 

e x i s t i n g  c o a l - f i r e d  e l e c t r i c  power  s t a t i o n ,  2104 (CCNF- 
7 q 0 4 0 6 - 1 )  

COAL/ALKYLATIE~ 
D i s s o l u t i o n  o f  coal at t e m R e r a t u r e s  less  than 200oc (Coal  

s o l u b i l i t y  greatt V increased when coa l  was a l k y l a t e d  
w i t h  c h l o r i d e s  o f  h i g h e r  f a t t y  a c i d s  i n  R r e s e n c e  o f  At 
c h l o r i d e  a t  ~OoC; c o r r e c t e d  w o l e c u l a r  w e i g h t  o f  e x t r a c t  
a p p e a r e d  to  be ~000)~  40 

COAL/AVAILABILITY 
O i l  s h a l e ,  c o a l ,  and the  energy  c r i s i s ,  1981 

CCAL/BIELIOGRAPHIES 
B i b l i c g r a p h y  o f  Bureau o f  Mines  i n v e s t i g a t i o n s  o f  c c a l  

and i t s  p r o d u c t s ,  4 
B i b l i o g r a p h y  c f  Un i ted  S t a t e s  Bureau o f  V ines 

i n v e s t i g a t i o n s  cn coa l  and i t s  F r o d u c t s ,  1910-193C 
(NONE), 7406 

Bibliography and index cf US Geological Survey 
p u b l i c a t i o n s  r e l a t i n q  to  c o a l ,  1882-1970 (About  1300 
citations)9 IE 

Bi~iicgraph v cf Bureau cf Mines investigations of coal 
and i t s  p r o d u c t s ,  1945 to  1950 ( L i s t  of sore t h a n  BOO 
r e p o r t s ;  s u b j e c t  and a u t h o r  i n d e x e s ) ,  4120 
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produced; preasures up to  1000  psi], 158 

F o r m a t i o n  c f  coa l  t a r  d u r i n g  the high-temperature 
cerbonlzation of bituminous coal (Review with 47 
r e f a r a n c e s ] ,  150 

F o r m a t i o n  o f  methane in  the p r o c e s s  o f  c a r b o n i z i n g  gas 
c o a l s  (Mechan i s~  o f  f o r m a t i o n ] ,  78 

Fue l  and power (Rev iew  c f  c o a l ,  as r e l a t e d  t o  eeonom~ o f  
the  UK) ,  4982 

Fue l  p r e c e a l i n g  f l u l d l z e d  beds (Re~ iew o f  l i t e r a t u r e ;  68 
r e f e r e n c e a ] ,  5070 

Fue l  r e s e a r c h  In  India (Rev iew  Of r e s e a r c h  and 
d e v e l o p m e n t  d u r i n g  1954]~ 139 

F u t u r e  of c a r h c n i a a t i o n  and g a e i ~ i c a t i o n  (Review of 
c o n d i t i o n s  i n  G r e a t  B r i t a i n  and USA)~ 3563 

Gas f rom l o w - t e m p e r a t u r e  c e r b c n i z a t i s n  o f  b i t u m i n o u s  
c o a l ,  i t s  c h s r a c t e r i s t i c a ~  u s e ,  end f u r t h e r  treatment, 
foe 

Gas i n d u a t r ~  and the  fuei proble~ (Carbonization o f  c o a l  
and c h e m i c a l  engineering pro;floes i n v e l v e d  i n  
p u r i f i c a t i o n ,  s t o r a g e ,  d i s t r i b u t i o n ,  a n d  u t i l i z a t i o n  o f  
gas], 94 

Gas m a n u f a c t u r e .  I .  P rocess  surve~ ( G r o w t h  and 
d e v e l o p m e n t  c f  B r i t i s h  gas i n d u s t r y  1955 -65  and m a j o r  
c o a l - b a s e d  g a s - p r o d u c t i o n  p r o c e s s e s  ( L u r g i ,  
c a r b o n i z a t i o n ,  and w a t e r  g a s ]  a r e  r e v i e w e d } ,  4947 

Gas ~ l e t d  d u r i n g  c m b c n l z a t i c n  o f  T i s c o  o r a l s  (Gas 
p r o d u c e d  d e c r e a s e s  a i t h  i n c r e a s i n g  p a r t i c l e  s l z e  o f  
c o a l  c h a r g e ;  m o i s t u r e  c o n t e n t  of coa l  does n o t  affect 

527 CGAL/CARBONIZATICN 

gas ~ielld], 4981 
Gaseous and liquid fuel problem (Cracking methods of 

Dubbs~ Sabatier, and Hailhe)~ 7047 
Gases liberated from Virginia coals by thermal 

decomposition at various temperatures (Effects cf 
carbonization temperature on gas production], 7059 

Gasified%ion of carbonaceous solids, 4Z51 
Gasoline from coal-distillation products, 5958 
Gasoline from the low-temperature carbonization of 

Zhurinsk coal (Determination of chemical eompmsI%ion of 
gasoline), 89 

Generation of synthesis gas with recovery mf aromatic 
h~drocarbons~ 5982 

High-calorific-value gas frcm coal for pipeline 
transportation (Gas high in methane produced from char 
from low-temperature carbonization cf cal at 800- 
14OOOF~ char treated with H and steam at 120O-2OOOOF 
and 5 0 - 1 5 0  arm), ~9e7 

High-low-temperature carbonization (Description of Busse~ 
prccess), 73 

High-tempera±ure carhonizatio~ (Revlew of existing 
posi%ion)~ 118 

High-temperature carbonization of coal. Effect of free 
space above %he charge on yields and properties of 
gases and tars, 84 

H~drogen in coal (Chlorination and distillation of coal 
at lOO to 9000), 75 

Hydrogenation in a homogenous phase (Hydrogenation of 
coal tar from brown coal; production of alcohols 
containing 8 C atoms], 2926 

Increasing gas N i e l d  by c r a c k i n g ~  71 
Influence of i n o r g a n i c  constituents in the carbenization 

and gasification of coal: the liberation cf ammonia 
( L i m e ,  CoCOa, and Fe oxide), 65 

Influence of the ash content of brown coal upon ~ields cf 
extraction and low-te~p~ra%ure carbenization (Effects 
of HCI pre%reatment], 7252 

L and N process (Oils from low-temperature 
carbonization], 60 

LargE-scale low-temperature carbonization and production 
of a gas mixture for s~n%besis of fuels (Lurgi, Didier, 
and Fischer-Tropsch processes), 57Z£ 

Liquid fuels from coal, 1972 (Collection of 101 patents 
in U.S.), 182 • 

Liquid fuels made fro V brawn coal ~eview cf properties 
o f  liquid fuels obtained from brown coal b~ low- 
temperature carbonization, h~drcgena%icn, and Fischer-- 
Tropsch s~nthesis), 5778 

Liquid fuel from coal obtained by low-temperature 
carbonization, $771 

Liquid fuels from coal, other fossil hydrosarbons 
(Processes under development by dlfferen% cGmpanies f o r  
c o m m e r c i a l  c o n v e r s i o n  o f  c o a l  i n t o  l i q u i d  f u e l s ;  
economic analyses of coal and oil shale processing], 
6803 

L i q u i d  f u e l  f r o m  c o a l  o b t a i n e d  by l o w - t e m p e r a t u r e  
c a r b o n i z a t i o n  ( C a r b o n i z a t i o n  a t  500 o by C o a l i t e  p r o c e s s  
yields 18 t o  20 pal of tar/ton of 36~ volatile coal; 
from tar 3 pal of c r u d e  motor splri% is obtained), 9~ 

L i q u i d  fuels from tars b~ carbonization of coals in 
h~drogen atmospheres (Fixed bed carbonization of coal 
at ca. 950OF i n  H at less %ham iOO0 p s f g  followed b~ 
catalytic hydrogenation at 550-950 ° of tar], 6944 

Literature o f  %he coal carbonization industry (Reviews, 
monographs, and abstract collections stressed], 172 

Low sulfur fuel bR pressurized en%rainmsn% carbonization 
of coal (Pressure carbonlza%ion a% 1900OF and 400 psiS 
mathematlcal mode l  useful in predicting S cpn%ent of 
chars), 190 

Low sulphur fuel by pressurized entrainmen± carbonisaticn 
of coal, 187 

Low-temperature carbonization of bituminous coal as a 
step in a series for %he Fischer--Tropsch--Ruhrchemie 
synthesis, ~03 

Low-temperature carbcnizatien (Revlew~ economics), 123 
Low-tempera%ore ear~onlza%ion of bituminous coals 129 
Low-temperature carbonization~ 117 
Low-temperature carbonization and hydrogenation of coals, 

62 
Low-temperature carbonization. Modern practice on %he 

commercial scale. III (25,000 to 30,000 Its/ton of low- 
grade gas], 63 

Low-temperature carbcnlzaticn end the production of 
electricity in Germany, 3157 

Low-Temperature carbcnlzatlcn gas: prmpertles, uses, and 
manufacture (Review], ~ 7 8  

Low-temperature carbonlzatien of coal produced most of 
Japants synthetic Oil, 6215 

L o w - t e m p e r a t u r e  f l u i d i z e d  c a r b o n i z a t i o n  i n  r e l a t i o n  %0 
e n e r g ~  p r o d u c t i o n  ( C a r b o n i z a t i o n  plan% f o r  Alberta 
subbI%umlnous coals; 20 references], 151 

Low-temperature carbonization of bituminous coal in 
Germany (Characteristics o f  %at and gas products], 96 

Low-temperature carbonization of coal in %he presence cf 
Japanese acid clay. I. E f f e c t s  of additicn of acid clay 
upon %he low-tempera%ere earbontzatlon cf coal (~iI 
~lelds), 79 

Low-temperature oarbonlzatlon of b i t u m i n o u s  coal a% gad 
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works ( D e s c r i p t i o n  o f  p rocesses  i n  Germany i n c l u d i n g  
K r u f f - - L u r g l  p r o c e s s ;  Weber p r o c e s s ;  H inse lman p r c c e s s ;  
Berg p r o c e s s ;  O t t o  p r o c e s s ) ,  92 

L o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  b i t u m i n o u s  coa l  f o r  the  
p r o d u c t i o n  o f  s o l i d ,  l i q u i d ,  and gaseous f u e l s  
( P r o p e r t i e s  and uses c f  l c w - t e m p e r a t u r e  t a r ,  g a s o l i n e ,  
g a s )  and l i q u e f i e d  g a s ) ,  115 

L o w - t e m p e r a t u r e  t a r  and o i l :  p r o p e r t i e s  and a p p l i c a t i o n s  
( P r o c e s s i n g  by d i s t i l l a t i o n ,  c r a c k i n g  under  pressure, 
h y d r o g e n a t i o n  under  p r e s s u r e  t end s o l v e n t  e x t r a c t i o n  
w i t h  e t h a n o l ,  SOs, o r  p h e n o l ) ,  2669 

L o w - t e m p e r a t u r e  c a r b o n i z a t i o n  of cca l  in c o n j u n c t i o n  w i t h  
the F i s c h e r - - T r o p s c h  h y d r c c a r b o n  s y n t h e s i s  p rocess  
( R e v i e w ) ,  99 

L o w - t e m p e r a t u r e  carbonizatlcn assay of some Chinese 
b i t u m i n o u s  c o a l s  ( T a r - o i l  and coke yields), 81 

Memorandum on coa l  i n d u s t r y  (F rom s i n i n g  t c  m a r k e t i n g  of  
p r o d u c t s  i n c l u d i n g  underg round  g a s l f i c a t l o n ) ~  3668 

Modern gas p roduce rs  ( R e v i e w ;  e q u i p s e n t ) ,  4331 
Modern methods o f  c a r b o n i z a t i o n  (Coa l  was c a r b o n i z e d  to  a 

gas;  y i e l d  o f  19 ,300  f t s  o f  425 BTU g a s / t o n ) ,  121 
Motor  f u e l  ( H y d r o g e n a t i o n  c f  c rude  benz ine  produced in 

c a r b o n i z a t i o n  o f  brown coal is carried ou t  a t  350 ° and 
110 atm in presence  o f  a c t i v e  C), 2512 

Motor fuel produced f r c s  coal by three processes in  
Germany ( H i g h - 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  and 
products r ecove red  from i t :  low-temperature 
carbonization and extraction; synthesis; low-temp. 
c a r b o n i z a t i o n ,  d i s t i l l a t i o n ,  cracking, and extractlon~, 
5764 

Motor f u e l  ( H y d r o g e n a t i o n  o f  benz ine  from low-temperature 
carbonization of coal in  presence of activated C for 3 
h r .  at  3500 and 250 a t w ) , '  98 

New deve lopments  in the p r o d u c t i o n  c f  town gas ( P o u r  
systems of gas manufacture by carbonization p~ants are 
described), 4299 

New views in coal chemistry. I f .  The carbonization 
process  ( D i s c u s s i o n  c f  t h e c r l e s  cn mechanism o f  
c a r b o n i z a t i o n ) ,  80 

O b t a i n i n g  f u e l  f rom coa l  ( R e v i e w ) ,  110 
O i l  and smokeless f u e l  from c o a l  (Coke used for l e t o r t  

h e a t i n g  and w a t e r  gas g e n e r a t i o n ;  gases used f o r  
Flscher-Tropsch synthesis), 6044 

6n the  question of low-temperature c a r b o n i z a t i o n  of coal 
and the posslbi|ities of utilization of 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  p r o d u c t s ,  167 

O r i g i n  o f  coal ( C r i t i c a l  r e v i e w s  with many references), 
2697 

P h y s i c a l  and chem ica l  r e a c t i o n s  o f  c a r b o n i z a t i o n  (3000  
ft s g a s / t a r  w i t h  h e a t i n g  v a l u e  of 700 t o  800 BTU and 
o i l  y i e l d  doub le  t h a t  o f  o t h e r  p r o c e s s e s ) ,  122 

Possibilities and e x p e r i m e n t s  for decreasing the sulfur 
c o n t e n t  in coke .  I ( C a r b o n i z a t i o n  o f  coa l  a t  400-1000  ° 
w i t h  H as f l u i d i z i n g  gas), 144e 

Power-coal gasification in plasmochemical flow reactors, 
5187 

Prediction cf low-tesperature carbonization properties of 
coa l  in advance o f  m i n i n g .  Repor t  o f  i n v e s t i g a t i o n s ,  
180 (PB--204 132) 

P resen t  status cf l o w - t e m p e r a t u r e  cok ing  in  Germany and 
i t s  r e l a t i o n  tc  t he  German energy  s i t u a t i o n  ( ~ e v l e w  
w i t h  52 r e f e r e n c e s ) ,  112 

P ressu re  c a r b o n i z a t i o n  c f  a h i g h - v o l a t i l e  A b i t u m i n o u s  
coal t c  produce h i g h - B t u  gas (Coa l  carbonized in  closed 
system at EO0 o and 40-1200 pslg; production cf tars and 
oils eliminated by retaining vclatiles within systee; 
increase in p r e s s u r e  gave h i g h e r  h e a t i n g  v a l u e s  and 
lower p r o d u c t i o n ) ,  162 

P r e s s u r i z e d  c a r b o n i z a t i o n  of p u l v e r i z e d  coal (Pulverized 
coa l  c a r b o n i z a t i o n  In f l u i d i z e d  bed r e a c t o r  a t  2 -10  aim 
and up tc 7000; e f f e c t  o f  p r e s s u r e  on y i e l d  c f  v o l a t i l e  
m a t t e r  was small), 171 

P r e t r e a t s e n t  of coal before c a r b o n i z a t i o n  (Review w i t h  80 
references), 141 

P r i m a r y  gaseous p r o d u c t s  o f  c a r b o n i z a t i o n ,  109 
Prcblems in  the c h e m i s t r y  c f  coa l  ( E x t e n d e d  rev i ew  o f  

p h y s i c a l  and c h e m i c a l  n a t u r e  o f  c o n s t i t u e n t s  o f  c o a l s ) ,  
7191 

P r o d u c t t c n  c f  c i l s  f r c ¢  h i g h - t e m p e r a t u r e  c a r b o n i z a t i o n  
p r o c e s s e s t  5827 

P r o d u c t i o n  c f  h i g h - v a l u e  a n t i - k n c x  f u e l s  bN c r a c k i n g  low-  
t e m p e r a t u r e  coa l  t a r  ( a p p r c x .  450oc end 7 aim and 17 
a im;  1300 BTU g a s ) ,  7041 

P r o d u c t i o n  o f  s y n t h e t i c  motor  s p i r i t  w i t h  s p e c i a l  
r e f e r e n c e  to  the Plscher-Tropsch p r o c e s s l  5836 

P r o d u c t i o n  c f  gas c o n t a i n i n g  h i g h  p e r c e n t a g e s  o f  hydrogen 
and carbon monox ide (H s u l f i d e  removed by pass ing  gas 
ove r  FeO c r  2 n 0 ) ,  176 

P r o d u c t i o n  c f  o i l s  f rom coa l  ( C a r b o n i z a t i o n ,  
hydrogenation, and c a t a l y t i c  s y n t h e s i s ] ,  5801 

P r o d u c t i o n  cf town gas w i t h  reduced CG c c n t e n t  (Gas 
produced by ccal carbcnizatlcn; CC converted to CO z by 
steam and H o final c o n t e n t  of 1~ from about  1 2 X ) ,  4813 

P r o d u c t s  o f  c a r b o n i z a t i o n  (100  ° intervals up to 1200o), 
119 

Progress in  the t e c h n i q u e  c f  l i q u e f a c t i o n  o f  coal  (Rev iew 
cf h y d r o g e n a t i o n ,  c a r b c n t z a t i o n ,  and e x t r a c t i o n  of coa l  
and the  F i s c h c r - - T r o F s c h  synthesis), 5818 

P rog ress  in coa l  t e c h n c l o g y .  C e r b o n l z e t i o n  (Rev iew o f  
h i g h - t e m p e r a t u r e  and l o w - t e m p e r a t u r e  c a r b o n i z a t i o n ;  62 
r e f e r e n c e s ) ,  127 

P r o p e r t i e s  o f  t a r  f rom l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  
Amer ican seam coa l  ( F l u l d l z e d  c a r b o n i z a t i o n  o f  coa l  to  
produce cha r  end t a r ;  economic s s p e c t s ) ,  2927 

R e a c t i v i t y  o f  hea t  t r e a t e d  c o a l s  in  a i r .  Paper  No.  l g  
( E f f e c t s  o f  coa l  rank on r e a c t i v i t y ) ,  164 

Recent deve lopments  in coa l  u t i l i z a t i o n  (Rev iew o f  coa l  
c a r b o n i z a t i o n ,  h y d r o g e n a t i o n ,  and l i q u e f a c t i o n  p r o d u c t s  
(100 r e f e r e n c e s ) ) ,  2262 

Recent r e s e a r c h e s  on end deve lopments  i n  the 
c a r b o n i z a t i o n  o f  coa l  ( R e v i e w ) ,  124 

R e f i n i n g  l i g h t  p r o d u c t s  f r c a  the  l o w - t e m p e r a t u r e  
c a r b o n i z a t i o n  o f  c o a l ,  7063 

R e f i n i n g  o f  l i g h t  o i l  f rom l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  
o f  brown coa l  by the  R o s t i n - D . C . G . G .  p r o c e s s t  111 

Repor t  o f  e x p e r i m e n t a l  work on the  h y d r o g e n a t i o n  o f  
Canad ian  c o a l ,  coa l  t a r ,  and b i t u l e n  f o r  t he  p r o d u c t i o n  
o f  motor  f u e l .  I .  ~a t cb  e x p e r i m e n t s  on t h e  
h y d r o g e n a t i o n  and c r a c k i n g  o f  l o w - t e m p e r a t u r e  c o a l  t a r  
(Up t o  572 ° us ing  Cu, McO], Fe o x i d e ,  HoS~t o r  HoOs+  S 
as c a t a l y s t ) ,  2272 

R e s u l t s  o f  the  t e c h n i c a l - c h e m i c a l  i n v e s t i g a t i o n  o f  
Barzass  s a p r o a y x i t e s ,  7217 

Review o f  m i n e r a l  c o n s t i t u e n t s  o f  coa l  and t h e i r  p r o b a b l e  
r e a c t i o n s  d u r i n g  c a r b o n i z a t i o n  o f  coa l  423 r e f e r e n c e s ) ,  
91 

S e p a r a t i o n  and r e c o v e r y  c f  hydrogen s u l f i d e  f rom gases 
(H2S recove red  from c o a l - c a r b o n i z a t i o n  gases by 
c o n t i n u o u s  a b s o r p t i o n - d e s o r p t i o n  p r o c e s s ) t  1288 

S e p a r a t i o n  o f  gases and s c l i d s  f r o s  a f l u l d i z e d  bad 
( R e a c t i o n  o f  stems w i t h  coa l  a t  700 t o  1400OF), 136 

S m a l |  c o n t i n u o u s  u n i t  f o r  f l u l d i z e d  coa l  c a r b o n i z a t i o n  
( 1 7  r e f e r e n c e s ) ,  159 

Smokeless f u e l  end gas from m o d e r a t e l y  c a k i n g  coa l  
( T e c h n i c a l  end conomic s tudy  used in  p l a n n i n g  l a r g e  
c a r b o n i z a t i o n  p l a n t ) ,  4946 

Some aspec ts  of f u e l  deve lopmen ts  in the USA ( C r i t i c a l  
rev iew  o f  coa l  r e l a t e d  p r o c e s s e s ) t  3980 

Some coa l  r e s e a r c h e s - - t h e i r  s i g n i f i c a n c e  to the c o a l  
i n d u s t r y  ( ~ e v i e u  o f  a c t i o n  o f  s o l v e n t s ,  o x i d i z i n g  
a g e n t s ,  and Cl on c o a l  and coa l  c a r b o n l z a t l o n ) p  87 

Some works t e s t s  of benzene y i e l d  and l a b o r a t o r y  t e s t s  cn 
coa l  f o r  c a r b o n i z a t i o n ,  8~ 

Study of the  t a r s  and o i l s  produced f rom c o a l s  7411 
S u l f u r  b e h a v i c r  and s e q u e s t e r i n g  o f  s u l f u r  coepounds 

d u r i n g  coa l  c a r b o n i z a t i o n ,  g s a i f i c a t i o n ~  end combus t i on  
(Theoretical, e x p e r i m e n t a l ,  and p r a c t i c a l  p r o b l e m s  
a s s o c i a t e d  w i t h  d e s u l f u r i z a t l o n  o f  c o a l ) ,  1571 

S u p p l y i n g  mot~r f u e l s  by the  l o u - t e s p e r a t u r e  
c a r b o n i z a t i o n  o f  b i t u m i n c u s  coa l  ( D c s c r l p t l c n  o f  
g e n e r a l  process and p r o d u c t s ) ,  100 

Symposium on l o w - t e e p e r a t u r e  c a r b o n i z a t i o n  o f  n o n c a k i n g  
c o a l s  and l l g n i t e s ~  and b r i q u e t t i n g  of coa l  fines. 11 
(Rev iew w i t h  37 r e f e r e n c e s ) ,  156 

S y n t h e t i c  c rude o l l  f rom coa l  ( L o w - t e m p e r a t u r e  
c a r b o n i z a t i o n  o f  coa l  f o l l o w e d  by h y d r o t r e s t i n g  o f  coa l  
t a r  p r o d u c t s ) ,  5920 

S y n t h e t i c  c rude o i l  f rom coa l  ( C a r b o n i z a t i o n  c f  c o a l  and 
h y d r o t r e a t t n g  o f  coa l  t a r  p r o d u c t s ) ~  6919 

S y n t h e t i c  l i q u i d  f u e l  and i t s  impo r tance  f o r  the U r a l -  
K u z n e t z k i i  b a s i n ,  5595 

Ta r ,  gas ,  and char  frcs c o k l n g  and noncok ing  coa l  or  
l i g n i t e  ( P r e p a r a t o n  of c l e a n  coa l  gas)9 174 

Tar l o s s e s  in  the c a r b c n i z s t i o n  o f  brown cos!  in  the 
L u r g i  r e t o r t  ( Losses  can be reduced t c a  e i n i m u s  by 
u s i n g  coa l  from o n l y  one s o u r c e ) ,  4190 

Thermal c r a c k i n g  o f  t a r s  end v o l a t i l e  m a t t e r  f rom coa l  
c a r b o n l z a t i c n  ( C r a c k i n g  s t  5 0 0 - 1 0 0 0 0 ) ,  177 

U t i l i z a t i o n  o f  the chemica l  ene rgy  o f  s o l i d  f u e l s  GLow- 
c a l o r i f i c  gas ) ,  138 

U t i l i z a t i o n  o f  coa l  w i t h  p a r t i c u l a r  r e f e r e n c e  to  the  
p r o d u c t i o n  o f  o i l  ( R e v i e w ) ,  7250 

U a r i e t y  and number o f  r e s e a r c h  p r o j e c t s  s t | ~ u l a t e d  by the 
w a r ,  6050 

Water gas (P roduced  by s i m u l t a n e o u s  c a r b o n i z a t i o n  e n d  
g a s i f i c a t i o n  o f  coa l  i n  f l u i d i z e d  c o n d i t i o n  a t  900-  
9 5 0 ° ) ,  4257 

Working o f  the ~ e s t v e r t i c a l  system ( Y i e l d i n g  80 .53  t h e r e s  
of s t r i p p e d  gas and 3 .04  g a l .  o f  l i g h t  o i l  f o r  3 . 28  
tons  o f  c o a l ) ,  113 

Y i e l d s  in r a p i d  coal c a r b o n i z a t i o n  ( ~ i x t u r e  o f  f i n e l y  
d i v i d e d  coa l  w i t h  N f o r c e d  i n t o  c a r b o n i z a t i o n  chaeber  
s t  5 0 0 - 9 0 0 o ;  t a r  y i e l d  h i g h e r  t han  p r e d i c t e d  but  gas 
y i e l d  l o w e r ) ,  147 

COALICHEMICAL CCMPOSITICN 
Chemica l  c o n s t i t u t i o n  c f  c o a l ,  7400 
C h e m i s t r y  end t e c h n o l o g y  c f  s o l i d  f u e l s ,  7053 
Coal p e t r o g r a p h y :  i t s  a p p l i c a t i o n  to  coa l  c o n v e r s i o n ,  58 
C o n s t i t u t i o n  o f  coa l  ( R e v i e w ;  307 r e f e r e n c e s ) ,  7422 
C o n t r i b u t i o n  to  the s t u d y  o f  the  c o n s t i t u t i o n  o f  coa l  

( P y r l d l n e  end c h l o r o f o r =  as e x t r a c t e n t s ) t  7197  
O b s e r v a t i o n s  c o n c e r n i n g  o r g a n i c  and o t h e r  fo rms o f  s u l f u r  

In  coals c o n t a i n i n g  l a r g e  amounts o f  s u l f u r ,  267 
Some o b s e r v a t i o n s  on t he  chemica l  c o n s t i t u t i o n  o f  c o a l .  

The a c t i o n  o f  c h l o r i n e  on c o a l .  I 1 1 .  The a c t i o n  o f  
s o l v e n t s ,  7204 

S t u d i e s  in  the c o m p o s i t i o n  c f  c o a l .  The c o n s t i t u t i o n  o f  
the  u l m i n a ,  7412 

S t u d i e s  in the c o m p o s i t i o n  c f  c o a l .  Methods f o r  t h e  



ratlcnal analgsis of  c o a l ,  7202 
CCAL/CHEHIC~L FREFARATION 

Bureau o f  Mines p u b l i c a t i o n s  on coal preparaticn~ 1910- -  
EO ( B r i e f  a b s t r a c t s  of  t e c h n i c a l  papers ,  i~forma%ion 
clrcularsl r e p o r t s  c f  Investigaticns~ and bulletins on 
c o a l  p r e p a r a t i o n ) ,  35 

Catalytic h~drcgena t i on  cf coal (Fe  chlorldes~ nitrates, 
or sulfates icpregnated into discrete coal particles 
and conver ted  i n t o  FEE), ~12t  

CbAL/CHEHICAL RADIATION EFFECTS 
T e c h n i c a l  developments in  the USAEC proces~ r a d i a t i o n  

d e v e l o p m e n t  p r c g r a e  (Use  c f  f i a s i o n - p r c d u c ¢  ~ r a d i a t i o n  
f o r  h ~ d r c g e ~ a t i o n  Gf c o a l  and c o o |  p r o d u c t ~  ¢¢ p r o d u c e  
l i qu id  hydrocarbon f u e l s ] ,  2967 

CuAL/CHE~IC~L REACTIONS 
~ c t i o ~  of steam on coal .  Stud~ of superi~pesed 

e q u i l i b r i a ,  ~711 
C a t a l y t i c  h g d r c g e n a t l c n  ~f c o a l  wi th  w a t e r  r e c y c l e  (Coa l~  

H, and w a t e r  r e a c t  in p r e s e n c e  o f  Co mol~bda te~  SnS ÷ 
mathy l  iodide, or Fe + ferrous sulfate and solvent, 
b o i l i n g  600-950°F a t  700-780OF end I00-35C0 p s i g ) ,  3030 

Changes in the c o n s t i t u t i o n  and the cak ing power o f  coa l  
d u r i n g  hea t i ng  to the p l a s t i c  stage (S tudy  c f  r e a c t i o n s  
o c c u r r i n g  i~ c o a l  wi th  r i s e  in t e m p e r a t u r e ) ,  7413 

Coal--ammonia--oxygen r e a c t i o n :  rou te  tc  coal-based 
n i t r c g e n c u s  fertillzers~ 7142 

Coal gesiflcaticn ( R e a c t i o n  of aqueous s l u r r ~  of coal or 
coke with 0 above  180OAF and IOO ps ig  to produce CO and 
H}, ~182 

C u a l i f i c a t i c n  ~rocesa (Effects of degree of  
p o l ~ e e r i z a t i c r  upon r e a c t i v i t ~  e f  c o a l } ,  7300 

D l a s i m i l a r  b e h a v i o r  of  c a r b o n  monoxide p l u s  w a t e r  and o f  
h y d r o g e n  in h y d r o g e n a t i o n  ( C O - - w a t e r  m i x t u r e  compared  
w i t h  H as agent f o r  c o n v e r s i o n  of  l i g n i t e ~  b i t u m i n o u s ~  
and subb i tuminous  coal  tc  benzene-soluble oil), 6968 

Gas production from stea'm, air, and coal (Slag production 
m i n i m i z e d  by passing through the hot  f u e l  alternate 
s t rea~s  o f  steam c o n t a i n i n g  le~s than tO~ O and more 
than 2 ~  C; process r e d u c e ~  steas consumpt lcn]~  4933 

h~at of r e a c t i o n  o f  hydrogen and coal (Repor t  on hea t  of  
r e a c t i o ~  c f  H and v a r i o u s  percen t  g a s i f i e d  coal  f a r  
lO00-1500CF and pressure~ up to 1500 p s i a ;  heat o f  
r e a c t i o n  f c r  p r e t r e a t s e n t  c f  c o a l ;  heat c a p a c i t y  o f  
c h a r s ) ,  5~25 

I n f l u e n c e  cf  res idence  t ime ,  t empe ra tu re ,  and steam 
c o n c e n t r a t l c ~  on coa l - s team g a s i f i c a t i o n  r e a c t i o n s ,  
5099 

I n f l u e n c e  cf carbonization gase~ on bituminous coal under 
p r e s s u r e ,  4986 

I n t a r a c t i c n  c f  ~a te r  vapor  w i t h  the carbon of s o l i d  fuels 
under p ressure  (A t  h i ghe r  p r e s s u r e s ,  y i e l d  of gas f rom 
a c t i o n  of steam on hot  C i n c reases ,  but  percent 
conve rs ion  of H=O decreases)~ 7427 

React ion  of hydrogen and oxggen atoms w i t h  carbons and 
coals (Review w i t h  3~ r e f e r e n c e s } ,  7430 

R e a c t i o n  o f  coal wi th  steam at  h igh  pressures 
( E x p e r l m e n t ~  w i t h  b e n c h - s c a l e  apparatus t o  p r o d u c e  h i g h  
Btu gas fro~ coa l ;  12 r e f e r e n c e s ] ,  5060 

R e a c t l v i t ~  c f  c o a l s  in h l g h - p r e s s u r e  g a s i f i c a t i o n  with 
h~droqen and steam (Rates  o f  r e a c t i o n  c f  c o a l s  and 
chars wi th  H, area,, and steam--H mixtures measured at 
pressures up to 2500 psig and tempera tu res  to 1700OF]~ 
4877 

Removal of  sulfur f r o ~  c o a l  by t r e a t m e n t  w i t h  h~drogen. 
Phase i .  The effect cf cperating verisbies and raw 
m a t e r i a l  p r c F e r t i e e  (Effects of reaction t e p s r a t u r e ~  
p r e s s u r e ,  reaction time, s o l v e n t  t~pe,  and solvent tc 
eoel  r a t i o ;  c o a l - s o l v e n t  s l u r r y  caused to r eac t  wlth B 
at high temperatures sad pressu res  in  autoclave), 1990 
(NP-200?5)  

S e p a r a t i o n  of gases and s c i l d s  from a fluidized bed 
( R e a c t i o n  o f  steam with coal  at 700 to  1400OF), 136 

W a t e r - g a s  g a n e r a t l o n  ( R e a c t i e n  of  steam and solid, 
liquid, cr gaseous fuel in  a shaft generater s u r r o u n d e d  
by a s a l t  me l t  bath to genera te  H and CO]~ 3273 

COAL/CHEMISTRY 
Coal as a raw s a t s r i a l  ( L e c t u r e  with 60 re fe rences )~  2870 
F r e n z  F ische r  and the c h e m i s t r y  o f  coal  CA r e v i e w  o f  

Fischer's work), 7421 
Recent coa l  research and coa l  c h e m i s t r ~  in the f u t u r e  

(Review w i th  no r e f e rences ]~  53 
Review o f  chemica l  n a t u r e  c f  coal  and chemfcal  aspects  Of 

the u t i l i z a t i o n  of  coa l  f o r  hydrcgena t ion~  c o k i n g ,  
combus t ion ,  and gasifieaticn, 3179 

COAL/CHLORINATION 
Hvdrogen in coal  ( C h l o r i n a t i o n  and d i s t i l l a t i o n  o f  c o a l  

at  log to 9floe], 75 
Soma coal  r e s e a r c h e r - - t h e i r  s i g n i f i c a n c e  to  the coa l  

i n d u s t r y  (Review o f  action o f  s o l v e n t s ,  o x i d i z i n g  
agen ts ,  end C1 on coal  end coa l  c a r b o n i z a t i o n ) ,  87 

S tud i es  in the c o ~ p o a i t l e n  e f  c o a l .  The c o n s t i t u t i o n  o f  
the u imins~ 7412 

CUAL/CLEANING 
Air p o l l u t i o n  c o n t r o l  t echno logy  and cos ts  in n i n e  

a e l e c t e d  a r e a s .  F i n a l  r e p o r t  (Cost  d a t a ] ,  1777 (PE- -222  
74~/0] 

Coal c l e a n i n g  F loa t  p r e t o t g p e  p l a n t  s p e c i f i c a t i o n s .  Part 
7, 1480 (PB-196632]  

Coal c l e a n i n g  p l a n t  p r e t c t ~ F e  p l a n t  d e s i g n  d r a w i n g s .  Par% 
8 (Fo r  d e s u l f u r i z e t i c n  c f  c o a l ) ,  1478 (PB-196633) 

E s t i m a t i o n  c f  ths e f f i e i e n c ~  e f  d e s u l f u r i z i n g  coa ls  
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d u r i n g  c l e a n i n g  ( B e t e r m i n a % i o n  o f  e f f i c i e n c y  o f  c o a l  
d e s u l f u r i z a t f o n ) ,  1693 

COAL/CEK!NG 
Behavior of mixtures of fat coal and gas coal during 

c c k i n g  (30  r e f e re nc e s ] ,  7109 
B e h a v i o r  of  p y r l % i c  and o r g a n l c  s u l f u r  d u r i n g  %he c c k f n g  

of  c o a l s ,  909 
C a t a l y t i c  e f f e c t  of  a d d i t i o n s  o f  o r g a n i c  an d  i n o r g a n i c  

s u b s t a n c e s  on t h e  r e m o v a l  o f  s u l f u r  in  t h e  c o k l n g  o f  
coa l  (Ca%dl~%ic e l i m i n a t i o n  o f  S in cok ing  process  by 
a d d i t i o n  o f  i n o r g a n i c  compounds such as RgCOs~ CaE~ 
AI20z, NH~CI, and C u C l z ] ,  1086 

Coal conve rs i on  (Two-s tage  p rocess ;  i n  f i r s t ,  f i n e l y  
divided coa l  i s  s u s p e n d e d  in  llquld c o k e - o v e n  p r o d u c t ,  
( a t  871 ° ] i n  con tac t  w i t h  H; i n  second, f i n e l y  d l v i d e d  
coa l  I s  l i q u e f i e d  a% 427-516 ° under 141-703 aim; H i s  
recycled), 7009 

Coal  l i q u e f a c t i o n  ( L i q u i d  h y d r o c a r b c n s  p r e p a r e d  f rom c o a l  
b~ s o l v e n t  e x t r a c t i o n ~  h ~ d r o g e n a t l o n ~  and c a k i n g ~ ,  691B 

Cak ing  p r o c e s s  and a p p a r a t u s  ( R e c o v e r y  o f  d i s t i l l a t e s  and 
smokeless fuel residue]~ 23 

Comparisons o f  methods f o r  determining %he c a k i n g  power 
o f  coa l  (Merv ide- -Ka%%winke l ,  H e r v i c e - - G a b i s s k g ,  and 
Marshall--Bird tes%s)~ 7396 

Remarks c o n c e r n i n g  %he future o f  coal chemistry 
(Discusslon with 11 raferences)~ 5083 

CDAL/CQMBUSTION 
A i r  p o l l u t i o n  c o n t r o l  a t  the Nor the rn  S t a t e s  Power 

Compsn~ Sherburne County Generating Plant (Review of 
designg operation,'eccnemics, and emission controls o f  
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 ;  
discussion o f  solid waste and e f f l u e n t  disposal 
methods), 154B 

Apparatus for burning sulfur c o n t a i n i n g  fuels (Reduction 
in amount of S oxides in gas emitted to atmosphere; 
combustion apparatus)~ 2055 

A p p a r a t u s  for burning sulfur-containing 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 

Bureau  o f  H i n e s  Ene rg~  Program 1971. I n £ o r m a t i o n  c i r c u l a r  
(Environmental aspects of %he extraction, processing~ 
and utilization of c o a l ) ,  45 (PB--211 455] 

Chemis%r~ and physics of combustion, gasification, and 
metallurgical processes (Reactions include MnE~ FeE, 
FeaOs, or FesO~ with CO), 3529 

City gas from coal by selflgnitlon In a generator (Gas 
generator is charged with coal, sealed, and pressure 
increased to 30 at~ with superheated steam), 5423 

Clean powe~ from coal (Review with 23 references), 7!~7 
Clean power systems using fiuidized-bed oombustion~ 7173 
Coal combustion and gasification in a commercial cyclone 

apparatus, 5111 
Coal gasification. Two-stage coal combustion process 

(Two-stage coal combustion process consists of  
dissolving coal in molten Fe where coal-fixed C and S 
are required~ and coal volatiles cracked emitted as CG 
and H]~ B325 

Coal gaslficatlon: %we-stage coal cambus%ien process, 
B445 

Coal gasiflcation: equilibrium problems in hish- 
temperatere combustion, 8442 

Coal research in 1970 (Review o f  mining~ preparation, 
llquefactlon, gaslflcation~ oombust ion~ and environment 
control], 6942 

Combustion o f  coa l  in  a bed o f  f l u i d i z e d  l ime 
( R e g e n e r a t i v e  l imesbcne process f o r  f l u l d l z e d  bed coa l  
combust ion and d e s u l f u r i z a t i o n ;  p o t e n t i a l  f o r  a i r  
p o l l u t i o n  c o n t r o l  i s  good) ,  1852 

Combustion o f  s u l f u r - c o n t a i n i n g  coa l  (Gases purified h£ 
passing S-contalnlng fuel and O under s u r f a c e  o f  both 
containing melted CeO and Fe~ S reacts t o  form CoS %hat 
i s  removed and processed to g i ve  S o r  H s u l f i d e ] ,  7152 

Combustion and gasification of p u l v e r i z e d  ceal £n a model 
cyc lone  g e n e r a t o r ,  43~2 

Combustion o f  h i g h - s u l f u r  coal  in  a f l u i d i z e d  bed r e a c t o r  
(Combust ion  takes p lace  i n  r e a c t o r  c o m p r i s i n g  
gasification~ c o m b u s t i o n ,  and heat-recovery zones; 
fluldlzad bed of col and limestone; effluent within CO; 
CoS produced), ~246 

Combustion of coal in subterranean deposits (In~ectio~ 
pressure o f  combustion-supporting gas~ usually air, 
controls amount of flammable gas and coal bar liquids)~ 
5247 

D i r e c t  combust ion o f  h i g h - s u l f u r  coa l  us ing  t o d a y ' s  gas 
turbines (CFU-400 waste disposal unit converted to 
coal-burning unit), 19 

Distribution of sulfur in  bhe combustion of coal and 
coke~ 288 

Effect cf a d d i t i o n  o f  d o l o m i t e  on c a r b o n i z a t i o n  and 
combustion of coal (sulfur distribution), 89 

Evaluation of the fluidized bed combustion process. 
Volume IIl. Appendices, see also ~olume 2, FB--212 980 
(Evaluation of fluidized bed combustion for steam--power 
generation), 1614 (PB--21~ 152/2} 

in sltu coal gasification (Air supplied %o burning coal 
seam u n t i l  temperature is at least 18S2oF altar which  
steam is supplied wlth air to maintain less than 2800°F 
in seam), 5054 

K/he%its of  heterogeneous reactions during combustion of 
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sol id fuels (Review describing techniques for measuripg 
combustion k ine t i cs ;  2~ references), 7158 

Low-sulfur coal: the fastest  gu~-up in the West, 2110 
Mathematical mcdelling cf the l isestone-su! fur  dioxice 

reaction in a f luidized-bed combustor~ i961 
YEthods cf reducing emission of Oxides c[ sul fur  frc~ 

coal (Abscrptcn of S cxides by alkal ized alumina at 
E2~oF; R e i n l u f t  p rocess ;  c a t a l y t i c  c o n v e r s i o n  o f  SC 2 to  
SO~ r e s u l t i n g  in f o r w s t i c n  o f  H~SC~),  1369 

Kew systems f o r  cleap power (Ccal gas i f i ca t i o r  a~d 
• ethcds f o r  clean cowbusticn)9 §24B 

Power frc~ coal. 1 I i .  Combustion controls and pu l lu t ion  
cont ro ls ,  2139 

Proceedings of in ternat iona l  conference cn f luioizec-bed 
combustion (2nd) (Col lec t ion of 22 papers), 1533 (P~- 
21~ 760/2) 

Prccess and apparatus for burning sul fur-contain ing fuels 
(Regenerstion of su l fur  oxide ecceptors), 1932 

Recent invest igat ions on the combustion and gas i f i ca t ion  
cf beds of solid fuels (Rev iew ccvering 194~-48; 31 
references), 2659 

Reduction cf atmospheric po l l u t i on .  Volume ~. Appendices 
1 - 3 .  Final report Jun 1 9 7 0 - - J u n  1971, See a l so  Volume 
1, P~- -210  673 and Volume 3, PB--210 6?5 ( R e d u c t i o n  of 
SOz, nitrcge~ oxide, e~d p a r t i c u l a t e  c o n t e n t s  o f  f l u e  
gas bN f l u i d i z e d  bed combus t i on  o f  c o a l ) ,  1595 ( P ~ - - 2 1 0  
eT~ ] 

Reductien cf stmcspheric p c l l u t i c n .  Volume 3. Appendices 
~ - g .  F i n a l  r e p o r t  Jun 1 9 7 0 - - J u n  1971. See a l s~  Volume 
2, FB- -210 674 ( R e d u c t i o n  c f  SC a c o n t e n t  o f  f l u e  gas by 
fluidized bed combustion cf ccal), 159~ (PB- -210  675)  

Reductlcn cf atacspheric p c l l u t i c n .  Volume I .  Main 
report .  Final report June 1970--June 1971. See also 
Voluce 2, PB--210 674 (Reduction of  S02, n i t r o g e n  
oxide, and p a r t i c u l a t e  emissions i n  f l u e  gas b~ use  cf 
fluidized bed coal combustion process with added 
l i m e s t o n e  or d o l o m i t e ) ,  1597 (FB--210 673 ]  

R e g e n e r a t i v e  l i m e s t o n e  p r o c e s s  f o r  f l u l d i z e d  bed c o a l  
combus t io~  and d e s u i f u r i z a t i o n  ( L i ~ e  in bed r e a c t s  w i t h  
S dioxide end 0 to fore Ca s u l f a t e ) ,  7167 

Re¢cval  c f  s u l f u r  o x i d e s  frcn gases c o n t a i n i n g  carbc~ 
dioxide (Gases fro~ combustion of coal or during 
p r o d u c t i o n  o f  s y n t h e s i s  gas washed with aqueous 
(NH~}zS~, (NH~)zSO~, NH,HSOs, and (NH~)~CCa) , 1273 

Research cn develcpment cf ccmbustlcn of coal by 
g a s i f i c a t i c n  ( B i s c u s s l c n  c f - f e a s i b i l i t y  o f  u t i l i z a t i o n  
o f  l ow -g rade  c o a l  as raw m a t e r i a l ) ,  4977 

R e v i e w  o f  c h e m i c a l  nature c f  c o a l  and c h e m i c a l  a s p e c t s  o f  
the  u t i l i z a t i o n  o f  coa l  f c r  h y d r o g e n a t i o n ,  c o k i n g ,  
c o m b u s t i o n ,  and g a s i f t c s t i o n ~  3179 

Pole  c f  m i n e r a l  c o n s t i t u e n t s  o f  coa l  on c o e b u s t i o n  and 
g a s i f i c a t i o n  (Review w i t h  E8 r e f e r e n c e s ) ~  3510 

SQ= f r e e  t w o - s t a g e  coa l  combus t ion  p rocess  (Coal  S i s  nct  
o x i d i z e d  under  r e d u c i n g  conditions e x i s t i n g  d u r i n g  
c o m b u s t i o n ) ,  1745 (PB-211688 )  

SOs f r e e  t w o - s t a g e  coa l  combus t ion  p r o c e s s .  Append i ces .  
Append ices  tc  PB--211 888 (Economics  s t u d y ;  equ ipment  
design and operatlon for coal gasification process for 
e l e c t r i c  power p l a n t s  in which coa l  i s  i n j e c t e d  i n t o  
¢ o l t e n  I r o n  to  produce carbon m o n o x i d e ) ,  5307 ( P B - - 2 1 6  
3 2 9 / 3 )  

SO z f r e e  t w c - s t a g e  coal ~ombus t ion  p rocess  (Removal o f  
s u l f u r  f rom coal under  reducing c o n d i t i o n s  e x i s t i n g  
during c o m b u s t i o n ) ,  1752 (PB- -211  8 8 8 )  

S o l i d  f u e l  r e s e a r c h  (Rev iew c f  a c l i d  f u e l  r esea rch  as 
w e l l  as f undamen ta l  r e s e a r c h  on c c e b u s t i c n  in  f l u i d i z e d  
bed~ e x t r a c t i o n  o f  c h e m i c a l s  from coa l  t a r  end 
p r o d u c t i o n  of m e t a l l u r g i c a l  coke~ n o n f u e l  uses of c o a l ,  
e . g . ,  s o l v e n t  e x t r a c t i o n  and h y d r o g a s i f i c a t l c n  at h igh  
t e m p e r a t u r e s  snd p r e s s u r e s ) ,  39 

S t o i c h t o m e t r t c  analysis o f  the p rocesses  o f  combus t i on  
end g a s i f i c a t i o n  of solid f u e l s ,  4279 

S t u d i e s  o f  the f l u l d i z e d  l ime -bed  coal ccmbus t lon  
desulfurizatlcn s y s t e m .  Par t  1,  Design o f  the  h igh  
p r e s s u r e  f l u i d i z e d  bed c o m b u s t i o n  l ime r e g e n e r a t i o n  
p i l o t  u n i t  - The FBCR M i n l p l a n t .  Par t  2.  F a c t o r s  
a f f e c t i n g  ncx f o r m a t i o n  and c o n t r o l  in f l u i d i z e d  bed 
c o m b u s t i o n .  F i n a l  r e p o r t  1 J a n - - 3 ~  Dec 1971~ 1617 ( P B - -  
210 245 )  

S tudy  o f  c h a r a c t e r i z a t i o n  end c o n t r o l  o f  a i r  p o l l u t a n t s  
from a f l u l d i z e d - b e d  c o m b u s t i o n  u n i t .  C a r b o n - b u r n u p  
c e l l  (Removal o f  SO z f rom f l u e  gas b~ i n j e c t i o n  o f  
l i m e s t o n e  i n t o  c o m b u s t i o n  chamber ) ,  1699 ( P B - - 2 1 0  828)  

S u l f u r  b e h a v i o r  and s e q u e s t e r i n g  o f  s u l f u r  compounds 
d u r i n g  coa l  c a r b o n i z a t i o n ,  g e s i f l c a t i o n ~  and combus t i on  
( T h e o r e t l c a l ~  e x p e r i m e n t a l ~  and  practical problems 
a s s o c i a t e d  w i t h  d e a u l f u r l z a t l o n  o f  c o a l ) ~  1571 

Sulfur distribution In the combuatlon of coal end coke In 
the  l i g h t  o f  r e c e n t  r e s u l t s  o f  r e s e a r c h  on s u l f u r  
compounds of c a l c i u m  end m a g n e s l u m ~  7414 

COAL/COMPARATIV~ EVALUATICNS 
Coal g a i n s  f a v o u r  as new source  f o r  l i q u i d  f u e l s  (Coa l  

has t a k e n  lead ove r  s h a l e  o i l  as s u p p l e m e n t a r y  source  
of h y d r o c a r b o n  ene rgy  in t h e  USA; e c o n o m i c s ) ,  6839  

L o w - s u l f u r  c o a l :  t he  f a s t e s t  gum-up in t he  West,  2110 
COAL/COST 

E n g l n e a r l n g  s tudy  and t e c h n i c a l  e v a l u a t i o n  o f  the  
b i t u m i n o u s  coa l  r e s e a r c h ,  I n c . ,  t w o - s t a g e  super  

pressure gasificaticr process (Ccnce~t has bean 
reuiewed and is judged tc be the0reticelly sound and to 
offer genuine practical advantages in coal gaslflcaticn 
although it has not Net been demonstrated), ~130 (OCR- 
RDR-60) 

CCAL/CRACKING 
E x t r a c t i o n  o f  l i q u i d  h y d r o c a r b o n s  from c o a l  (Use c f  

a r o m a t i c  s o l v e n t  under  h y d r o c r a c k i n g  c o n d i t i o n s ) ,  7236 
Eydrocracking of ~ontana coals through the use of massive 

quant i t ies  cf molten s a l t  c a t a l y s t s ,  7175 
H y d r o c r a c k i n g  o f  t a r s  and o t h e r  h i g h - m o l e c u l a r - w e i g h t  

hydrocarbons ( P r o c e s s  for g a s o l i n e  p r o d u c t i o n  f rom 
hlgh-molecular-weight compounds poor in H (coals, heavy 
sul fur ized crude o i l s ,  e t c . )  carried out in f lu id lzed 
bed o f  f i n e  p a r t i c l e s  c f  char  or c o a t i  s o l i d  m a t e r i a l  
must be p u l v e r i z e d  end s i r e d  w i t h  s o l v e n t  p r i o r  to  
be ing  leo  i n t o  r e a c t o r ] ,  EB20 

I n f l u e n c e  o f  v a r i o u s  f a c t o r s  on t he  y i e l d  c f  b y - p r o d u c t s  
in  the  l a b o r a t o r y  c a r b o n i z a t i o n  o f  coa l  a t  h igh  end low 
temperatures, 126 

Liquid fuels from coal, 5896 
P l a n t  f c r  coa l  h y d r o c r a c k l n g ,  6999 
P r o d u c t i o n  o f  benz ine  and colloidal f u e l  res iduum b~ 

d i r e c t  c r a c k i n g  o f  coal-oll f u e l ,  5699 
Use o f  me l ted  s a l t s  o f  m e t a l s  as c a t a l y s t s  f o r  

hydrogenation and c r a c k i n g  o f  c o a l  p e p t i z e t e s .  I f .  
C a t a l y t i c  p r o p e r t i e s  o f  me l ted  t i n ( I I )  c h l o r i d e  (Coa l  
p e p t i z a t e  h y d r o g e n a t e d  and c r a c k e d  s t  4500 and i n i t i a l  
p r e s s u r e  (20  o ) of  86 s t r ;  a c t i v i t y  o f  Sn c h l o r i d e  tw ice  
t h a t  o f  Zn c h l o r i d e ) ,  304e 

COAL/CRUSHING 
P r e p a r a t i o n  c h a r a c t e r i s t i c s  and d e s u J f u r i z a t i c n  p o t e n t i a l  

o f  Iowa c o a l s  (H igh  S c o n t e n t  1 4 o 2 - 1 0 o 4 t ) ;  o r g a n i c  $ 
was 0 . 8 - 3 . B t ;  p y r i t i c  S c o n t e n t  reduced by c r u s h i n g  and 
wash lng)9  1894 

CCAL/DECOPPCSITICN 
Chemical cons t i tu t ion  of coal, 7400 

COAL/DEHYDRCGE~ATIO~ 
Cata ly t i c  dehydrogenation of coal.  I f .  Revers ih i l i t~  of 

t he  d e h y d r o g e n a t i o n  and r e d u c t i o n  of coa l  (Coa l  reduced 
at  110oc w i t h  L i  e t h l e n e d i e m l n e  and d e h y d r o g e n a t e d  a t  
34700 w i t h  Pd on Ca c a r b o n a t e  as c a t a l y s t  and 
p h e n a n t h r i d i n e  as v e h i c l e ;  H removed f rcm coa l  by 
d e h y d r o g e n a t i o n  can be o n l y  p a r t l ~  r e s t o r e d  by 
r e d u c t i o n  a l t h o u g h  H added to  c o a l  by r e d u c t i o n  can be 
c o m p l e t e l y  removed by d e h y d r o g e n a t i o n ) ,  2991 

C a t a l y t i c  d e h y d r o g e n a t i o n  o f  c o a l .  Fa r t  7 .  The e f f e c t  o f  
some c a t a l y s t  v a r i a b l e s ,  7184 

Newest f i n d i n g s  In  the hydrogenat ion  and d e h y d r o g e n a t i o n  
f i e l d  in the  med ium-p ressu re  range ( P r o d u c t i o n  o f  h igh 
o c t a n e  va lue  g a s o l i n e  by h y d r o g e n a t i o n  c f  brown cos ]  
tar)~ 2871 

COAL/DE~INERALIZATICN 
Removal o f  m i n e r a l  m a t t e r  I n c l u d i n g  p y r i t e  f rom c o a l .  

P a t e n t  a p p l i c a t i o n  No. 354 023 ( T r e a t m e n t  o f  coa l  w i t h  
aqueous a l k a l i  a t  about  175 -300oc  f o l l o w e d  by 
a c i d i f i c a t i o n  w i t h  s t r o n g  a c i d ) ,  2002 

Removal o f  p y r i t e  f rom coa l  by d r y  s e p a r a t i o n  methods .  
Repor t  o f  i n v e s t i g a t i o n s  t p repa red  In c o o p e r a t i o n  w i t h  
Morgantown Energy Research  Cen te r  t WV ( R e d u c t i o n  o f  SEe 
e m i s s i o n s  from c o a l - b u r n i n g  power p l a n t s  by remov ing  
p y r i t e s  f rom coa l  p r i o r  to  b u r n i n g ;  e q u i p m e n t ) ,  1978 
( P ~ - - 2 2 1  6 2 7 / 3 )  

COAL/DESULFURIZA~ION 
A c t i o n s  o f  d i f f e r e n t  c a t a l y s t s  on d e s u l f u r i z a t i o n  o f  

Assam coa l  (86  l b .  N a C l / l O 0  l b .  coa l  gave 801 
d e s u l f u r I z a t i o n  when c a r b o n i z e d  a t  850 ° f o r  6 h r . ) ,  841 

A i r  p o l l u t i o n  and the c o e I  i n d u s t r y  ( D e s u l f u r t z e t i o n  o f  
fuels and f l u e  g a s e s ) ,  1417 

A p p a r a t u s  f o r  a u t o m a t i c  remcva l  o f  p y r i t e s  f rom coa l  
p u l v e r i z e r s ,  1433 

A p p a r a t u s  and method f o r  d e s u l f u r i z i n g  end c o m p l e t e l y  
g a s i f y i n g  coa l  ( P a t e n t ) ,  6625 

A p p a r a t u s  f o r  d r y i n g  c c e l  ( P a t e n t ) ~  2129 
Applicability s t u d y .  Coal g a s i f i c a t i o n  p r o c e s s .  F i n a l  

r e p o r t ,  5286 ( P B - - 2 0 e  944)  
Assessment  o f  SC z c o n t r o l  a l t e r n a t i v e s  and i m p l e m e n t a t i o n  

p a t t e r n s  f o r  the  e l e c t r i c  u t i l i t y  Industry, 1937 (PB-  
224119 -8 -GA)  

A t t e m p t e d  removal  o f  sulfur f rom coa l  and coke (NCNE), 
1353 

B a c t e r i a l  o x i d a t i o n  in  upgrading p y r i t i c  c o a l s  (Removal  
o f  p y r i t i c  s u l f u r  d u r i n g  a g g l o m e r a t i o n  by t r e a t m e n t  
w i t h  T h l o b a c l l l u s  f e r r o x l d e n s ) ,  2070 

B a s i c  methods o f  remov ing  s u l f u r  f rom coa l  (Rev iew o f  
methods ;  e l e c t r o s t a t i c ,  t h e r m a l  t r e a t m e n t  i n  absence of 
0 to  g i ve  H s u l f l d e ~  l e a c h i n g  w i t h  a c i d s  or  a l k a l i n e s .  
and l e a c h i n g  in presence of ferrobaclllus ferroxidans; 
34 r e f e r e n c e s ) ,  1500 

B e h a v i o r  of c o a l  p y r i t e  d u r i n g  f l o t a t i o n  and  p r a c t i c a l  
a s p e c t s  o f  f l o ts t lon-deau l fu r l za t ion  o f  c o a l s  (Optimum 
c o n d i t i o n s  f o r  f l o t a t l o n - d e s u l f u r i z e t i o n  o f  a c o a l  e r a  
a l s o  optimum f o r  f l o t a t i o n  d e a s h i n g ) ,  1255 

B e h a v i o r  o f  s u l f u r  In the  p r o c a s ~  o f  coa l  c h l o r i n a t i o n  
(Removal o f  S ( p a r t i c u l a r l y  SO~- - )  f rom coa l  by 
c h l o r l n a t l o n ) ~  1145 

B e h a v i o r  o f  s u l f u r  compounds in c o a l  dur ing t r e a t m e n t  
w i t h  a s o l u t i o n  o f  s o d i u m  i n  ammonia  ( S a m p l e s  o f  c o a l  
t r e a t e d  e t  -35  to  -40  o under  d r y  ~; t r e a t m e n t  reduced 
amount o f  S p r e s e n t  ea p y r i t e  and  a s  o r g a n i c  
compounds) ,  1456 



Bindin~ sulfur in the process of energy generation 
(Gasification cf coal in ~he pre~ence cf dolomite 
reduces sulfur content c[ gas; coal pyro lys is  in  the 
presence of  hydrogen sod calciped dolomite iS discussed 
ai*e), 16~ 

C~rbcnizlng and desulfurizin~ coal (Eimultaneou~ 
c a r t o n t z a t i o n  and d e s u l f u r i z a t i c n  i~ noncatal~tie 
F r o c e ~ s  in  c y c l o n e  r e a c t o r ,  h e a t i p g  to a b o u t  fi16 ° 
r~acting with gas cc~tainin~ over ~0 mcle~ H at up tO 
21 at.), 3[13 

C a t a l y t i c  e f f e c t  c f  a d d i t i c n ~  Cf cege~ic  a~d i ~ o r g e n i c  
~uhctences c~ t he  re,coal c f  su l fu r  in the c o k i n g  o f  
. : co l  ( C a t a l y t i c  e l i m i n a t i o n  o f  S i~ c o k i n g  p r o c e s s  hy 
additicn of inorganic compcund~ such as MgCOa~ CaG~ 
Al~La, NH~CI, and CuCI~}, IO~E 

Chemical desulfurizaticn of coal: report of hench-ssale 
developments. Vciuce 2.  Final retort (Heyers process}~ 
1926 (~-2~1406-2) 

Chemical desulfurizaticn of coal: nepcrt of hooch-scale 
developments. ~olume ~ ( ~ s i n g  sq~ecus feric salt 
s o l u t i o n s ) ,  l g 1 7  (PB-22140~) 

Chemical dssulfurizaticn o f  coal. ~epcrt cf bench-scale 
development~.  2 (Append ix  tO V c l .  1; includes computer 
programs for analysis cf leaching prcesses and results 
c[  labors±cry experiments), 1886 

Chemical desulfurizatien cf ccalo ~eport o f  bench-scale 
developme~ts. I (Desulfurizatic~ cf coal bN Meyer*s 
process i~ which pNritlc Z is oxidizes as elemental S 
sod as Fe sulfate; prelimlnarN design and cost estimate 
f o r  l O O t c s / h r  d e s u l f u r l z a t l e n  ~ l a n t ) ~  ISS7 

C h e = i c a l  d e s u l ~ h u r i s s t i c n  c f  coal to meet  pollution 
control standards (Reecvel  o f  p y r i t i c  s u l f u r  by Meyer~s 
p r c c e s s  using f e r r i c  s u l f a t e  sclut icn)~ 2097 

Chemica l  d e s u l f u r i z a t i c ~  c f  c o a l :  r e p o r t  o f  b e n c h - s c a l e  
developments, Volume 2 .  Final r e p o r t .  ~ee e l s e  Volume 
I ,  P~--221 40~ (Computer programs for analysis of leach 
processes; tables), 1925 (~--~21 406/2) 

Chemica l  dssulfurizstien of coal: r~port of  bench-scale 
dsvslopments. Uolums 1 (Use of aqueous ferric salt 
solutions), 1915 (PB-2214~) 

Chemical desu l fu r i za t i c~  of coal: report of be~ch-scale 
developments, Volume i .  F i n a l  r e p o r t  (~ayer~s  p rocess ;  
~0 tc I~OoC; ~ to I0 a ts ;  and coal sizes c f  i/~ in. tc 
lOg mesh], 1916 (P~-221405-4) 

Chemical desulfurizatic, of  csal: report of bench-scale 
deve lopments .  Volume I. F i n a l  r e p o r t .  See else Uolume 
2 ,  FB--221 406 (Hewer  p r o c e s s  f o r  o x i d a t i o n  o f  p ~ r l t e  S 
by f e r r i c  cc=Founds  t c  s o l u b l e  f e r n ) ,  1913 ( P ~ - - 2 2 1  
4 0 ~ / 4 )  

C h s m i c s l  r e m c v a l  c f  p y r i t i c  s u l f u r  f rom c o a I  ( A q u e o u s  
ferric ~alts s e l e c t / r e l y  o x i d i z e  p y r i t e  S to forms %h2% 
can be removed by v s p c r i z a t i a n ~  steam, or  solvent 
e x t r e c t i c n ] ,  1891 

Chsmical r emo v a l  o f  ~itrcgen and crgsnie s u l f u r  frc~ c o a l  
(CsH~NO ~ appsars to be most e f f i c i e n t  solvent f o r  
r emo v a l  of o r g a n i c  S; particle size has nc discernible 
e f f e c t } ~  I~76 

Chsmica l  r emo v a l  o f  n i t r o g e n  and organic sulfur frem 
c o a l .  F i n a l  r e p o r t  (By solvent extractien u s i n g  weak 
o r g a n i c  acids~ n i t r e b e n z e n e ~  end s t rong  inorganic 
ac ids )~  I~E7 ( P B ~ 2 0 4  863]  

Clean power systems us ing fluidized-bed ccmbust ien~ 7173 
Coal. Black magic ( T a c h n c l c g i e s  sf coal desulfurization~ 

coal g e s i f l c s t i o n ~  end s u l f u r  d i o x i d e  emission c o n t r o l  
ere d a s c r i b e d ] ,  1765 (PB- -213  032/~)  

Coal sod s u l f u r  d i o x i d e  p o l l u t i o n .  P r e p r i n t  (Methods f o r  
r e d u c i n g  SG z e m i s s i o n s ] ,  1411 

Coal and the p resen t  energy s i t u a t i o n ,  2126 
Coal can yield l ow-su l fu r  fuel o i l  (Use cf H-coal process  

to produce f u e l  e l l  end crude naphtha)~ ~933 
Coal cleaning p l a n t  p r o t o t y p e  p l a n t  specifications. Par t  

7, 1480 (PE-196~32]  
Coal c l e a n i n g  p l a n t  p r o t o t y p e  p l a n t  des ign  drawings. Part 

B ( F o r  desulfurizatlon o f  coal), 1478 (PB-19663~) 
Coal conversion (Two-s tage  process; in firsts finely 

d i v i d e d  e u a l  i s  suspended in  liquid coke-oven p r o d u c t  
( a t  871 o) In contact  w i t h  H; in  second, f i n e l y  d i v i d e d  
c o i l  ie  l i q u e f i e d  at 427-515 ° under 141-703 arm; H is 
recycled), 7009 

Coal deelneralisstlon b M magnetic f o r ces  (Removal of 
p y r i t i c  s u l f u r ) ,  2094 

Coal d e s u l f u r l z s t i o n  in s f l u l d i z e d  c s r b a n i z e r  ( B e n c h -  
scale expe r imen ts ;  coal c o n t a i n i n g  4.90~ 6; c r g a n l c  6 
reduced less than p y r l t l c  end s u l f a t e  S; 
d e s u l f u r i z a t l c n  l m p r e v e d b ~  r e d u c i n g  p a r t i c l e  size of 
c o a l ) ,  1980 

Coal d a s u [ p h u r i s s t i o n :  c o s t s / p r o c e s s e s  and 
recommendations (Low tempera tu re  process to  r e m o v e  
pyrite end some o r g a n i c  s u l f u r  from c o a l ) s  2101 

Coo! d e s u l f u r l z a t t o n  (Reduc t i on  n p y r t t i c  S~s 1534 
Coal d e s u l f u r i z a t i ~ n  (Ccal  t r e a t e d  In r e d u c i n g  atmosphere 

in  fluid bed r e a c t o r  t o  p e r t i e l l y  d a v o l a t i l l z e  i t s  
remove s l l  m o i s t u r e  end some HaS and SCz]s 2043 

Coal desulfurizatian s l p e e t s  o f  the Hygas pracesss 1590 
Coal g a e l f l c a t l c n :  me| ten salt processes for sulfur 

emiss ion  ccntrol~ §444 
Cosbinad wet snd a i r  p r e F s r a t i c n  process for pyrlte-- 

containing brown coa l  af the B r u n s w i c k  coal mine in 
Helmeted t ,  1192 

Coebuat icn c f  cca l  ~n a bed c f  f l u l d i z e d  l i m e  
( R s g e n e r a t i v e  l imas tene  Frccess f o r  f l u i d i z e d  bed  coa l  
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combustion and d e s u l f u r i z a t i o n ;  p o t e n t i a l  f o r  a i r  
p o l l u t i o n  a o n t r o l  i e  g o o d ) ,  1852 

C o n t r o l  o f  s u l f u r  e m i s s i o n s  f rom c o m b u s t i o n  p r o c e s s e s  
( R e v i e w  w i t h  110 r e f e r e n c e s ) ,  1540 

Cont ro l l ing  SOn e m i s s i o n s  f rom c o a l - b u r n i n g  b o i l e r s :  
s t a t u s  r e p o r t ~  1751 

C o n v e r s i o n  o f  c o a l  s u l f u r  t o  v o l a % i l s  s u l f u r  compounds 
d u r i n g  c a r b o n i z a t i o n  i n  s t r e a m s  o f  g a s e s  ( S u l a S r  
e l i m i n a t i o n  w i t h  v a r o u s  g a s e s  a t  i 0 0 0 0 C ) ,  334 

D e s u l f u r a t i o n  o f  ±he J t u  U a l l e y  c o a l  hy m e c h a n i c a l  and 
magnetic methods ( C o a l  contains 2.8-3.29 S~ which is 
usually retained in coke  made f rom it), 1389 

Desulfuratlon of coal (Study ef main reactions involved 
in removal of S from coal during distlllation)s 236 

Desalfurization of coals (By oxidation of sulfurous 
compounds by means cf a mixture of Q (air) and steam; 
not suitable for coking coals), 536 

Desulfurization of unclassified coal flees by means of a 
cocbined gravity-flcta%isn method (Plowsheet and 
numerous tables of data)~ 968 

Desulfurization of coal and coke (Relation between 6 
content of coal and of coke reviewed; practical 
possibilities of desulfurization by rose%los wlth gases 
in large-scale coke evans are small), 97~ 

Desulfurizatlcn of soft ceal~ especially coal washings 
(Precipitation of pyr i%e  from coal-water suspensian)s 
1499 

Desulfurizing coal9 espeelally to reove pyritic s u l f u r  
(Pyri±es converted by 5~ nitri6 acid to Fe(III) 
sulfate; p r o c e s s  temperature is 780), 1527 

Desulfurlzatien. 4. Taking coal's s u l f u r  CUt (Review with 
no references), 16fl3 

Desulfurlzation of coal in the course of beneficla%ion 
(Relationship between coal size and S content)~ 683 

Desulfurizatlon of fuels with calcined dolomite, i. 
Introduction and first kinetic results~ 1567 

Desulfurizing fuel via metal oxides (Reaction rate 
studies relevant to desulfurlza%ion of coal or oil 
before complete combustion; S in converted t o  Hag which 
is removed hy reaction with metal oxide; S from metal 
sulfide can be recovered as SO a o r  S), 1488 

Desulfurizatlon of coal during carbonization with added 
gases (Removal o f  S in  all forms by a d d i % l o n  of NHa9 H, 
or N)s 734 

Desulfurizing and coklng high-sulfur coal (Conversion of 
S to R sulfide~ which is driven off), 1398 

Desulfurization of coal (By heating for 12 to 16 hrs at 
350 ° under 610 mm im a current of alr and steam), 513 

Desulfurization of coke (Coal or cake treated, p r i o r  to 
heat treatments with 0.5-20~ inorgaoio er hydroxy acid~ 
and (or] mono- or dibasic organic acids containing not 
more than 6 C a%oms)s 1414 

Desulfurlzaticn and concentration of coal (By a d d i t i o n  cf 
i~ CaCg~ NaOHs NaaCCa~ or  MgCOs)s 1033 

Desulfurization of coal and coke by chemical and 
physicochemical methods (Desulfurization by heating wan 
found to be the mast economical means for decreasing S 
con%ant of  coke) ,  1203 

Desulfurization of coals and cokes (Review of processes 
for removal of inorganla 5 from eeal before 
carbonization or combustion and those that remove 
o r g a n i c  and inorganic S d u r i n g  cok ing  o r  from finished 
c o k e ;  41 references)s 1492 

Desulfurlzaticn of same high-sulfur Tertiary coals of 
Assam. I. Laboratory me%hods for reducing sulfur 
content of %he coke (Use C f NaCI cr NH~CI, 
hydrogenation and quenchlng)~ 639 

Desulfurization of coal (Trea%emen% of some coals with 
aqueous Fe 3÷ solution removes 40-7S~ of 6 content 
through nearly complete o x i d a t i o n  o f  p ~ r t t i c  S ) s  1677 

Desulfurizaticn o f  c o a l  end  petroleum. A b i b l i o g r a p h y  
with abstracts, 1997 (NTIS-WIN-V3-17) 

Desulfurizatlon o f  coals at low temperatures bN gaseous 
desulfurizing agents. I. Attempts tO desulfurize 
certain coals from the Ylu valley by oxidation in a 
fixed bed (Process  f o r  desulfuriza%lun of  noncoking 
coals by air-steam ~ixture)s 1245 

Desulfurizing coal (At 300-500 psl und S08-550o]s 942 
Desulfurizatian of coal by salt flora%ion (iaborator~ 

experiments on flctatlsn cf coal (<0.5 mm) with NaCI 
solutions of different concen%raticns]s 1260 

Desulfurization o f  Donets Basin coals by flotation 
(Flotation inefficient in desulfurlzing pyrite coals)s 
1322 

D e s u l f u r i z a t f o n  o f  coa l  d u r i n g  cok ing  by the  a c t i o n  o f  
hydrogen (Coal sample heated i n  quartz tube in  c u r r e n t  
of H while increasing temperature from 350-400 e tc 8500 
2% rate of 5almin), 1155 

Desulfurizatien of coal (Treatment with steam--ell at 
350oc)s 540 

Desulfurlzution of h i g h - s u l f u r  Indian coals. III (Using 
steams coa l  gass Hs or  NH~}, 670 

Desulfuriza%lun of hlgh-sulfur c o a l s  by hydroseparatlan 
(Modlfica%Ion o f  centrifugal separation ef coa l  flees 
in hemvy mediums slow-movlng centrlfuga! thlokeners; 
removal of 51.i~ of sulfide Ss 65.3~ of sulfate S, and 
19.4~ cf organic S)~ 1428 

Desulfurizatiun d u r i n g  coklng process of coals 
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........................................................... 

( C a r b o n i z i n g  tes£s  c a r r i e d  o u t  a t  40O-lOOO ° in  p resence  
o f  gaseous r e a g e n t s  i N ,  H, and C d l o x i d e ] t  a c t i v e  H 
sources ( t e t r a l l n ,  Isoprcpyl a l c o h o l ,  c y c l o h e x a n e ) ,  Fe 
compounds,  and o t h e r  d e s u l u r i z i n g  a g e n t s ] ,  1453 

D e a u l f u r l z a t i o n  o f  h i g h - s u l f u r  I n d i a n  c o a l s  (Use o f  Na 
s i l i c a t e ,  S lOe,  h y d r a t e d  A IzOa,  b a u x i t e ,  HgCI2, CoG, 
and NaCI as c a t a l y s t s ] ,  919 

Desulfurizatlcr of  c o a l  ( C c a l  fines or  c o n c e n t r a t e s  
m o i s t e n e d  w i t h  c h e m i c a l  o x i d i z e r  e q u i v a l e n t  to G.SX 
~zD21 c o a l  I s  d r i e d  and a s g n e t l c a | l y  s e p a r a t e d ) ,  1094 

D e s u l f u r t z a t l o n  o f  was te  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  measures t  cos t  
c a l c u l a t i o n s ,  and p r o c e s s e s ) ,  1947 

D e s u l f o r l z a t i c n  of c o a l s  by use c f  c o n c e n t r a t i o n  t a b l e s ,  
1418 

D e s u l f u r i z a t i o n  of c o a l s  d u r i n g  t h e i r  s e ~ i c o k i n g  by c o k e -  
hea t  c e r r t e r ,  1383 

D e s u l f u r i z a t i o n  o f  c o a l s  frcm V a l e a - J i u l u i  by c e n t r i f u g a l  
separation, 1445 

D e s u l f u r l z a t i o n  by means o f  d e s t r u c t i v e  h y d r o g e n a t i o n  
( R e v i e w ;  61 r e f e r e n c e s ) ,  376 

D e s u l f u r i z a t i o n  k i n e t i c s  of e n e r g e t i c  c o a l s  ( S t e a m - a i r  
mixture used u n d e r  f i x e d - t e d  c c n d i t i c ~ ) ,  1320 

D e s u l f u r i z a t i o n  o f  c o a l  ( ~ i x t u r e  o f  equa l  vo lume o f  S- 
b e a r i n g  c o a l  and c a l c i n e d  l i m e s t o n e  t r e a t e d  w i t h  H in  
f i u i d i z e d  had at  600 -800  ° and 1 etm; most p y r i t e  5,  ca 
3~Z o r g a n i c  5,  and scee s u l f a t e  S removed ) ,  1701 

D e s u i f u r i z a t i o n  o f  power  p l a n t  c o a l  by s u i t a b l e  methods 
in  p r e p a r a t i o n  p l a n t s ,  l e 8 4  

D e s u l f u r i z a t i o r  i n  t h e  g a s i f i c a t i o n  of coal (By 
c o n d e n s i n g  Fe c a r b o n y l  on the  coa l  p r i c r  to  
g a s i f i c a t i o n ) ,  893 

D e s u l f u r i z a t i o n  of c o a l  end coke ( ~ e d u c t i o n  c f  5 c o n t e n t  
o f  coal by b l e n d i n g  w i t h  c o a l s  of low 5 c o n t e n t ) ,  969 

D e s u l f u r i z a t i o n  o f  c o a l  during c a r b o n i z a t i c n .  H i g h - s u l f u r  
Indian coal (Removal of organic 5 compounds), 753 

D e s u l f u r i z e t i o n  of coal. I f .  L a r g e - s c a l e  t e s t s  (Remcva l  
o f  5 as 50 z by p a s s i n g  an a i r - s t e a ¢  m i x t u r e  at  350 ° and 
670 ms), ~I0 

D e s u l f u r i z a t i o n  of  R c e a n i a n  b i t u m i n o u s  c o a l .  lV. E f f e c t  
of  i n o r g a n i c  a d d i t i o n s  on the  r e t e n t i o n  and fo rm cf 
s u l f u r  in coke fro~ b i t u m i n o u s  coa l  from the  J i u  V a l l e y  
( D e s u l f u r i z a t i o n  by a d d i t i o n  c f  5 -20~ CaC b e f o r s  
c a r b o n i z a t i o n ) ,  999 

D e s u l f u r i z a t i o n  of coal with some oxidizing r e a g e n t s .  I. 
D e s u i f u r i z a t l c n  by t r e a t x e n t  w i t h  c h l o r i n e  gas and 
hyd rogen  p e r o x i d e  ( D e s u l f u r l z a t L o n  at  room 
t e m p e r a t u r e ) ,  1454 

D e s u l f u r i z a t i c n  o f  c o a l s  and c h a r s  by t r e a t m e n t  in 
v a r i o u s  a tmosphe res  between 400 end 6000 ( C o a l s  ranged 
f rom a n t h r a c i t e  to s u b b i t u m i n o u s ;  o r d e r  cf e f f i c i e n c y  
o f  d e s u l f u r i z i n g  gas i s  a i r ,  s team--CO m i x t u r e ,  CO, N) ,  
1685 

D e s u l f u r i z a t i o n  of c o a l - o i l  m i x t u r e s  b V a t t r i t i o n  
g r i n d i n g  w i t h  a c t i v a t e d  iron p c u d e r ,  1420 

D e s u l f u r i z e  oca l  ( T r e a t m e n t  c f  coa l  w i t h  c a u s t i c  soda 
s o l u t i o n  d e c r e a s e d  S c o n t e n t  f r om 4 to  I~), 1570 

Deve lopment  c t  the  p r i r a r y  energy  c o n s u m p t i o n  and f u t u r e  
means of r e f i n i n g  and a p p l i c a t i o n  o f  hard  coa l  
( D i s c u s s i o n  c f  p rocesses  f c r  t r e a t i n g  hard c o a l ) ,  ~402 

Drg p r c c e s s  f o r  r emova l  c f  F y r i t e  f rom coal ( S e p a r a t i o n s  
b~ p a r t i c l e  s i z e  and p a r t i c l e  m a s s ) ,  1537 

Dry s e p a r a t i o n  o f  p y r i t e  f r om c o a l  (Use cf c e n t r i f u g a l  
and e l e c t r o s t a t i c  m e t h o d s ) ,  1682 

Economic e v a l u a t i o n  o f  a p rocess  to  p roduce e s h i e s s ,  l ow-  
s u l f u r  f u e l  from c o a l ,  14~7 ( E N - 2 8 6 )  

Economic f e a s i b i l i t y  s t udy  of coa l  d e s u l f u r i z a t i o n ,  
Vc lu~e  I ,  1379 ( P B - 1 7 5 8 4 5 )  

Economic f e a s i b i l i t y  s t udy  c f  c o a l  d e s u t f u r i z a t i o n .  
Vo lu~e  11, 1378 ( P B - 1 7 6 8 4 6 )  

E f f e c t  o f  m o l t e n  c a u s t i c  on p y r i t i c  s u l f u r  i n  b i t u m i n o u s  
coa l  ( P y r i t e  S c o n v e r t e d  to  s u l f i d e s  t h a t  a re  s o l u b l e  
in  = o l t e n  c a u s t i c  and are c o m p l e t e l y  removed~,  1361 

E f f e c t  c f  t e m p e r a t u r e  end s c i s t u r e  c o n t e n t  o f  [ i r o n ]  
o x i d e s  [ f c r  use in p u r i f i c a t i o n  o f  coa l  g a s ] ,  305 

E f f e c t  o f  t he  h e a t i n g  r a t e  cn the d e s u l f u r l z a t i o n  o f  
c o a l s  d u r i n g  c o k i n g  (Reduced c o k i n g  r a t e s  at  300 -400  s 
and 400-600 ° c o n t r i b u t e d  tc  d e s u l f u r i z a t l o n  of coals), 
1692 

E f f e c t  of s tea~  on t he  d e s u l f u r l z a t l o n  o f  coal  in 
p resence  c f  d i f f e r e n t  c a t a l y s t s  ( 51Oz ,  Na s i l i c a t e  in 
j e l l y  f o r m ,  h y d r a t e d  A l s o  3 and b a u x i t e  as c a t a l y s t s ;  
SiC z b e t t e r  than o t h e r  c a t a l y s t s ) ,  838 

E f f e c t  o f  a Raney n i c k e l  c a t a l y s t  cn the  d e s u l f u r i z a t i o n  
of Donetsk  coals (Used to  d e s u l f u r i z e  c r g a n i c  and 
i n o r g a n i c  compounds ) ,  1508 

E l e c t r c p h o r e t i c - s p e c i f l c  g r a v i t y  s e p a r a t i o n  o f  p y r i t e  
f r o ~  c o a l .  L a b o r a t o r y  s t u d i e s ,  1532 ( B H - R I - 7 4 4 0 )  

Elimlnst ion o f  sul fur  from coal ~ i th  molecular h3drcgen, 
1139 

El iminat ion of su l fur  fro~ coal by microbial action 
( I n c r e a s e  in  o x i d a t i o n  o f  p y r i t e s  by Ferrobacilius 
f e r r o o x i d a n s ~ ,  1227 

Energy in the  c h e m i c a l  end F e t r o l e u ~  p r o c e s s i n g  i n d u s t r y .  
Hore r e c e n t  r e s u l t s  in  the  f i e l d  o f  coa l  t r e a t m e n t  ( ~ e t  
and d r y  cca] desulfurlzaticn m e t h o d s ) ,  1458 

E n g i n e e r i n g ,  e c o n o m i c ,  end p o l l u t i o n  c o n t r o l  assessment  
c f  t he  Hegers p r o c e s s  for r e : o v a l  o f  p y r i t i c  s u l f u r  

f r o ¢  c o a l ,  1651 
E s t i m a t i o n  o f  the e f f i c i e n c y  o f  d e s u l f u r i z i n g  c o a l s  

d u r i n g  c l e a n i n g  ( D e t e r m i n a t i o n  o f  e f f l c i e n c v  o f  c o a l  
d e s u l f u r i z a t i o n ) ,  1693 

E v a l u a t i o n  o f  coa l  c l e a n i n g  p r o c e s s e s  and t e c h n i q u e s  f o r  
r emov ing  p y r i t i c  s u l f u r  f rom f i n e  c o a l ,  1713 ( P B - - 2 1 0  
821 )  

E v a l u a t i o n  o f  c a t a l y s t s  f o r  h y d r o d e s u l p h u r i s a t i o n  and 
l i q u e f a c t i o n  of c o a l ,  2088 

E v a l u a t i o n  o f  coa l  c l e a n i n g  p r o c e s s e s  and t e c h n i q u e s  f o r  
r e m o v i n g  p y r i t i c  s u l f u r  f rom f i n e  c o a l ,  1473 (BCR-L-  
3 3 9 )  

E v a l u a t i o n  o f  c o a l  c l e a n i n g  p r o c e s s e s  and  t e c h n i q u e s  f o r  
r e m o v i n g  p y r i t i c  s u l f u r  f rom f i n e  c o a l ,  1512 (8CR-L -  
3 6 2 )  

E v a l u a t i o n  o f  cue1 c l e a n i n g  p rocesses  and t e c h n i q u e s  f o r  
r emov ing  p y r i t i c  s u l f u r  f r o ¢  f i n e  c o a l ,  1583 (BCR-L -  
404 ) 

E x p e r i m e n t s  on the  remova l  o f  a u l u r  f r om coa l  and coke ,  
1380 

E x t r a c t i o n  t r e a t m e n t  c f  c c a l  ( U s i n g  h y d r o g e n a t e d  
n a p h t h a l e n e  end p y r i d i n e t  wash ing  w i t h  NaOH, h e a t i n g  to  
>150°C in  presence  o f  2nO), 591 

F e a s i b i l i t y  s tudy  - h y d r o d e s u l f u r l z a t i o n  o f  f u e l s  under  
co rona  d i s c h a r g e  c a t a l y s i s  ( H y d r o d e s u l f u r l z e t l o n  o f  
b i t u m i n o u s  coat  by co rona  d i s c h a r g e  c a t a l y s i s ) ,  1373 
( PB-185456 ] 

F e a s i b i l i t y  s tudy  o f  t he  r e c o v e r y  o f  s u l f u r  and  i r o n  f rom 
coa l  p y r i t e s ,  1398 ( P 8 - 1 7 6 8 4 4 )  

F l o t a t i o n  o f  p y r i t e  f r om c o a l .  T e c h n i c a l  p r o g r e s s  r e p o r t .  
Repo r t  on coa l  p r e p a r a t i o n  p rog ram,  1698 ( P 5 - - 2 ~ 8  0 1 5 )  

F l o t e t l o n  p o s s i b i l i t i e s  o f  h i g h - s u l f u r  c o a l s ,  908 
F l o t a t i o n  o f  p y r i t e  from c o a l :  p i l o t  p l a n t  s t u d y .  R a p t .  

o f  i n v e s t i g a t i o n s t  prepared i n  c c c p e r a t i o n  w i t h  
P i t t s b u r g h  Energy Research  C e n t e r ,  PA, 2037 ( P B - - 2 2 4  
~71/0) 

Flotation of pyrite from coal (Removal of pyrites from 
coal by 2-stage froth flctation), 2141 

Flotation of coals of high sulfur content (Effects of 
C r ( N O { ) s ,  FeSO~, KMnC~, CuSO~, and NazSiO ] on 
f l o a t e b i l l t y  in r e l a t i o n  to  r e m o v a l  Of s u l f u r  compounds 
and p y r i t e ) t  1071 

F l o t a t i o n  o f  p y r i t e  f r o m  c o a l .  P i l o t  p l a n t  s t u d y  ( 7 0 - 9 0 ~  
o f  p y r i t i c  S in coa l  may be s e p a r a t i o n  by 2 - s t a g e  f r o t h  
f i o t a t i c n  w i t h  K emyl x a n t h a t e  c o l l e c t o r ) ,  1889 

F l o t a t i o n  o f  p y r i t e  f r om c o a l .  P i l o t  p l a n t  s t udy  
( T a b u l a t e d  and g r a p h i c  r e s u l t s  p l u s  p i l o t  p l a n t  
f l o u s h e e t  and p h o t o g r a p h  c f  f l o t a t i o n  c e l l s  in  
operatio~, 1893 

F l o t a t i o n  o f  p y r i t e  f r om c o a l .  P a t e n t  a p p l i c a t i o n  No. 2?9 
903,  1753 

F l u i d i z e d - b e d  d e s u l f u r i z a t i c n  o f  n c n c c k i n g  c o a l s  ( A i r -  
steam t r e a t m e n t  o f  n c n c o k i n g  crams In f l u t d l z i n g  
chamber), 1318 

F l u i d i z e d - b e d  ( w i t h  o x i d a n t s )  d e s u l f u r i z a t i o n  o f  
n o n c o k i n g  coal  f o r  p r o d u c i n g  m e t a l l u r g i c a l  coke (Review 
o f  l i t e r a t u r e  on d e s u l f u r i z e , i o n  o f  c o a l ;  p h y s i c a l  
methods a re  u n s a t i s f a c t o r y ) 9  1350 

F u e l -  o r  f l u e - g a s  d e s u l f u r i z a t o n  f r o m  t h e  p o i n t  o f  v i a ~  
o f  power  s t a t i o n  o p e r a t i o n  ( 9  r e f e r e n c e s ;  r e v i e w  o f  
f u t u r e  ene rgy  s i t u a t i o n ) ,  2098 

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 o n  o f  coal f o r  power 
g e n e r a t i o n  (P rog ram f o r  d e v e l o p a e n t  o f  c o a l - b u r n i n g  
power s t a t i o n  t h a t  can meet f u t u r e  s t a c k  e m i s s i o n  
s t a n d a r d s ;  c o a l - p r o c e s s i n g  sys tem t h a t  p roduces  S - f r e e  
g a s ) ,  5418 

G a s i f y i n g  coa l  In s e v e r a l  f l u l d l z e d - b e d  ¢ o m p a r t a e n t s  
(Pulverized coal mixed with CaO dried in 1st  bed by ges 
f rom 2r id;  coa l  d e v c l a t i l i z e d  end d e s u l f u r i z e d  In  2rid by 
gas f rom 3rd and CaO and  CoS d i s c h a r g e d  f r o m  bo t t om o f  
2rid), 5455 

High sulfur combustor. Study o f  sys tems f o r  coal r e f u s e  
p r o c e s s i n g .  Volume I ,  N a r r a t i v e  summary ( E x t r a c t i o n  o f  
energy  and s u l f u r  p r o d u c t s  f rom coa l  wash ing  r e j e c t  
f r a c t i o n s ) w  1579 ( P B - 2 0 3 9 5 6 )  

Hydrogen p r o c e s s i n g  o f  coa l  and the  k i n e t i c s  o f  
d e s u l f u r i z a t l o n  ( C o n d i t | o n s  f o r  e f f i c i e n t  and e c o n o m i c  
d e s u l f u r i z a t i o n  o f  c o a l ;  q u l p e e n t  d e s i f l n ) t  1497 

H y d r o g e n a t i o n  o f  coa l  CAt >100 aim u s i n g  c a t a l y s t  wh |¢h  
p romotes  h y d r o g e n a t i o n  and d e s u l f u r i z a t i c n ;  c a t a l y z e d  
h y d r o g e n a t i o n  of e x t r a c t e d  o i l s  at  <280oc end >50 a t m ] t  
2643 

H y d r o l y z e d  me ta l  i ons  as F y r i t e  d e p r e s s a n t s  i n  coa l  
f l o t a t i o n :  l a b o r a t o r y  s t u d y  (Use c f  F e C l a t  A l C l s ,  
CrCI3, and CuSO4 as p y r i t e  d e p r e s s a n t s ) ,  1556 ( B M - R I -  
7 5 1 8 )  

Improvement  in  the  d e s u l f u r i z i n g  of c c a l  cn c o n c e n t r a t i o n  
t a b l e s  ( E q u i p m e n t ) ,  1885 

I n f l u e n c e  o f  v o l a t i l e  c o n s t i t u e n t s  on d e s u l f u r l z a t l o n  o f  
coa l  d u r i n g  l o w - t e m p e r a t u r e  g a s i f i c a t i o n  (Remova l  o f  5 
i n  c o k i n g  coa l  i s  more d i f f i c u l t  because o f  t endency  to  
m i n t e r ) ,  1057 

I n f l u e n c e  o f  v o l a t i l e  c o n t e n t  of brown c o a l s  on 
desulfurlzation d u r i n g  dry distillation, 1189 

I r o n  p y r i t e s  f rom h i g h - s u l f u r  c o a l s  ( E c o n o m l c a  o f  
d e s u l f u r i z a t i o n  o f  c o a l  to  r e c o v e r  FeS e f o r  s u l f u r i c  
a c i d  p r o d u c t i o n ) ,  1422 

K i n e t i c  s t u d i e s  on t h e  p y r c l y s i s ,  d e s u l f u r l z a t l o n ,  and 
g a s i f i c a t i o n  of  coals w i t h  e m p h a s i s  on the non -  
i s o t h e r m a l  k i n e t i c  e e t h c d .  F i n a l  r e p o r t  on phase 2t  see 
a l s o  r e p o r t  da ted  Apr 1969,  PB- -185  882 ( R e s e a r c h  on 



533 COAL/DESULFURIZATION s u l f u r  ccntrci b~ means of  c o a l  g a s i f i c a t i o n ) ,  5132 
(PB-211 33e] 

L i t e r a t u r e  surve~ on coa l  d e s u l f u r i ~ a t l c n  (Ma thod~  f o r  
r e d u c t i o n  o f  S c o n t e n t  o f  coal w i t h  91 r e f e r e n c e s ;  main 
~e thod~  d i s c u s s e d  are f l o t a t i o n ,  a i r - s t e a ~  n x l d a t i o n ,  
c h l c r i d i z a t i c n ,  b a c t e r i a l  a~d ; h e l i c a l  l e a c h i n g ~  and 
physical separation), 18~8 

Low-sulfur fuel o i l  from c o a l  ( H l g h - S  b i t m l n o u s  c o a l  
suspended in coal t a r  hNdrcdesulfurlzed bN c o n t i n u o u s  
p r o c e s s i n g  t h r o u g h  fixed bed cf ~elletized Co molNbdate 
one lumina c a t a l y a t ] ~  693fi 

Low-sulfur char es a co-product in coal g a s i f i c a t i o n  (In 
a geslficaticn-desulfurIzaticn operation), 5~17 (PS~ 
214 1 6 2 / 0 ]  

Low-sulfur liquid fuels fro= coal. Paper No. i 
(H~drodesulfurizaticn end liquafaction)~ 3072 

Low-eutfur f u e l  o i l  f rom coal (Hvdrcdesulfurizatlon o f  
c o a l  on c o b a l t  mo lNbda te  on alumina catalyst), 1591 
( P ~ - 2 0 3 S S 9 ]  

L o w - s u l f u r  char as a c o - p r o d u c t  in  coal g a s i f i c a t i o n  
( U s i n g  c a l c i u ~  c a r b o n a t e  as  ~ a c c p e t o r  i n  
d e s u l f u r i z a t l c n  phase o f  gasification-desulfurizaticn 
c p e r a t i c n ] ,  1787 ( P B - 2 1 4 1 6 2 }  

L o w e r i n g  the  s u l f u r  c o n t e n t  c f  c c a l ~  1370 
Lowering the  sulfur csntent c f  coke d u r i n g  the c o k i n g  s t  

c o a l s  end charges (Addition o f  5-i0~ b l a c k  o i l  o r  
hNdrocarbcn condensate f r c ~  a x t r a c ~ i c n  o f  natural gato 
c o k i n g  c h a r g e  a i d a d  t r a n s f e r  e f  S tO v o l a t i l e  products 
and reduced S content cf coke by I0--20~), 1446 

M a g n e t i c  separation c f  ; y r i t e  from c o a l s  (Review df 
previous studies o f  m a g n e t i c  separation of p y r i t e s  from 
coal), 1421 

M a i n t a i n i n g  t he  a c t t v i t ~  o f  manganese o x i d e  h y d r o g e n  
s u l f i d e  a c c e p t e r s  f o r  d e e u l f u r i z a t i a n  of s o l i d  
carbonaceous f u e l s  (Regeneration c f  MnO 2 acceptor o f  
H~S),  122S 

Manganese-o re  h~drogen sulfide a c c e R t o r s  f o r  
d e s u l f u r i z a t l c n  o f  c a r b o n a c e o u s  ~ c l i d  f u e l s ~  1226 

~echanism c f  coa l  d e s u l f u r i z a t i o n  wLth gases (Mechanis~s 
and theories], 132~ 

Methcd for the removal c f  sulfur from As~a~ c o a l  
ccntainlng sulfur m a i n i ~  in  tha organic f o rm (Addition 
cf CeO and CaCI a end c c k l n g  in a current of H]~ 702 

New wa~s f c r  t he  d e s u l f u r i z a t i c n  o f  l i g n i t e ,  503 
O p t i o n s  on sulfur remcval ~rccesses a re  still wide open 

( R e v i e w  with II references on re,coal of S from fossil 
f u e l s ] ,  1766 

U r i g i n  of coal (Critical reviews with mann referencss)s 
2697 

O x i d a t i o n  o f  p v r i t l c  sulfur In b i t u m i n o u s  c o a l  ( E f f e c t s  
c f  temperature, a i r f l o w  (0) r a t e ,  and size o f  c o a l  
particles], 250 

P h v s i c e l  d e s u l f u r i z a t i o n  o f  c o a l  - m a j o r  c o n s i d e r s % i o n s  
f a r  SO/sub x /  e m i s s i o n  c o n t r o l .  C o n f e r e n c e  p a p e r  
( E c o n o m i c  a n a l y s i s ] ,  1584 

P h y s i c a l  d e ~ u l f u r i z a t l c n  of c o a l  - m a j o r  cansidaraticns 
cf SO a emissicn control ( C c s t - b e n e f i t  analvsis), 1535 
(PB--21O 3 7 3 }  

Plant design o f  a method f o r  chemical desulphurisat[ca of 
c o a l  (Remova l  of  p y r i t i c  s u l f u r  hy M e y e r ' s  p r o c e s s  
u s i n g  fe r r i c  s u l f a t e  scluticn)~ 2099 

P l a n t  d e v e l c p m e n t  for chamical desulfurizatlon of c o a l  
(MaNors process uses aquecus ferric sulfate sclu%lcn 
f c r  leachingl, 2093 

P o l l u t i o n - f r e e  f u e l s  ( P a t e n t  on p r o d u c t i o n  o f  
desulfurized liquids and gesas], 5~29 

Fosslhilitles and experiments f a r  decreasing the sulfur 
c o n t e n t  in  coke= I ( C a r b o n i z a t i o n  o f  c o a l  a t  %00--1000 s 
w i t h  H as f l u l d l z i n g  gas), 1448 

P o s s i b i l i t i e s  o f  e l i m i n a t i n g  p y r i t i c  s u l f u r  w h i l e  
enriching coal from t he  Ealkan c o a l  basin (Use of 
f l o t a t i o n  and c e n t r [ f u g a t i c n ] ,  13~9 

Posslbilit 9 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  c o a l s  
i n t o  calcium s u l f i d e  by caking i n  the  presence o f  
c a l c i u m  hydride~ 1151 

Possibilities end l i s i t a t i c n a  c f  s t a p w i s e  coa l  f l o t a t i o n  
f o r  l o w e r i n g  t h e  f i n e  c o n c r e t i c n a r y  i n t e r s t r a t l f l e d  
s u l f u r  p ~ r l t e s  c o n t e n t ,  gO6 

P o s s i b i l i t i e s  c f  d e s u l f u r i z i n g  scme P o l i s h  power c o a l s  by 
g r a v i t y  p r e p a r a t i o n  (S i s  in  fo rm o f  p v r i t e s ,  s u l f a t e s  
and o r g a n i c  compounds ) ,  1E94 

P r e l i e i n a r ~  ~ i l o t - p l a n t  tests o f  s u l f u r  removal from 
Tengcrin ccal during csrbenizatlon, 972 

Prellminary cosmarclal scale process s n g i n e e r i n g  and  
p o l l u t i o n  c o n t r o l  assessment af the  Meyers p r o c e s s  f o r  
r emova l  of  p ~ r i t i c  s u l f u r  f r c ~  c s a l ~  1970 

P r e p a r a t i o n  c h a r a c t e r i e t i c s  and d e s u l f u r i z a t i o n  p o t e n t i a l  
o f  Iowa c o a l s  ( H i g h  S c o n t e n t  ( 4 . 2 - 1 0 , 4 g ) ;  o r g a n i c  S 
waa 0 . 6 - 3 . 8 ~ ;  p y r / t i c  S a c n t e n t  reduced  by c r u s h i n g  and 
washing), 1894 

Preparation o f  m e t e l l u r o i c  coke b~ d e s u l f u r i z a t i o n  c f  
H u n g a r i a n  b i t u m i n o u s  c o a l s  (Remova l  e f  o r g a n i c  S 
compounds f rom c o a l  c r  coke in  a r e d u c i n g  a t m o s p h e r e ) ,  
914 

P r e p e r a t [ c n  c h a r a c t e r i s t i c s  and desulfurization potential 
o f  iowa coals= Research r s p t =  1972-7~ preparad by 
P i t t s b u r g h  Energy  Reeearch Cen ta r~  PA (Preparatlon 
c h e r e c t e r i s t i o s  o f  c s a l  samples with amphasls on 
physical d e s u l f u r i z e t i c n ] ,  2069 ( P B - - 2 2 6  2 4 9 / 1 )  

P r e s e n t  and f u t u r e  p o t e n t i a l  o f  ~S c c e l  ( D i s c u s s i o n  c f  
d e a u l f u r i z a t i c n ,  g e e l f l c a t i a n ~  and l i q u e f a c t i o n  

t e c h n o l o g i e s  i n  USA),  2071 
P r o b l e m  o f  s u l f u r  i n  c o a l .  I t s  a f f e c t s  d u r i n g  c o m b u s t i o n  

and c a r b o n i z a t i o n  ( R e m o v a l  o f  S d u r i n g  c a r b o n i z e % i o n  by 
p a s s a g e  o f  H, w a t e r  g a s ,  s t e a m ,  a=monia~ o r  CO t h r o u g h  
the charge. Addition of Na~COz and NaOH is effective at 
500 s b u t  n o t  a t  8 0 0 s ] ,  B49 

P r o c e e d i n g s  o f  i n t e r n a t i o n a l  c o n f e r e n c e  on f l u i d l z e d - b e d  
combustion (2nd) (Ccllection of 23 papers), 1533 (RE-- 
214 750/2) 

Process and  e q u i p m e n t  revlslons %o the Synthe%£o Puels 
Process Pilot Plant, Cresaps Nest U f r g i n f a .  Draft 
environmental impact statement (Productlcn of low- 
sulfur sNnthetic fuel o i l  from hlgh sulfur coal)s 6956 
(EIS-WV--72-BIZ4-D) 

Process costs and economics of pyrlte-coal utilization, 
1440 (P5-162358) 

Process for hydrodesulfurlzation cf coal in a turbulent 
flow fixed-bed reactor (Operational feasibility of 
t u r b u l e n t  flow catalvsis peaked bed ream%or 
demonstratad for hydrcdesulfur!za%fcn of 3 coals 
slurried in %at vehlcle and 1 coal in self-generated 
recycle oil), 16S3 

Production of low sulfur c o a l  (Patent), 2151 
Productlcn of low-sulfur fuel from sulfur-bearlng coals 

and oils. Paten% applioatlon No. 273 667 (Fluidlzed bed 
catalytic procsss), 1741 

Production of low-sulfur fuel from sulfur-bearing coals 
and oils. Patent application No. 273 667 (Fuel to be 
desulfurized is passed in fluid strsam through 
immobilized bed reactor in presence of catalNsts while 
reducing gas is simultaneouslN" flowing through 
reactor), 1742 

Progress in  dust and s u l f u r  oxide removal during the past 
decade and review of future possibilltiea, 694 

Proposed pilot plant, Port iewiss Washlngton (For 
desulfurization of coal bv solvent r e f i n l n g ] s  I~85 (PH- 
198661-D) 

Proposed pilot plan~, Fort Lewis, Washing%on (Research cn 
solvent-refined coal), 1602 (PB-19aaSI-F) 

Pyritic sulfur removal from coal using solutions 
containing ferric ions (FeCls solutlon is used; not 
necessary to use high pressure and temperatures)s 175B 

P N r o l y z i n g  and desulfurlzing sulfur-bearing agglomerative 
bituminous coal (Continuous process; vola%iles removed 
at 900-1000up; desulfuriza%iun during pvrolysis bv 
enriching gas with H which reacts tc form hydrogen 
sulfide which is removed by scrubbing or use of Pe 
o x i d e ) ,  7152 

Recent movement of desulfuriza%ion in USA (Comparison o f  
Japanese and American desulfurisa%ion technology), 2053 

Recovery of coal resins with simultaneous partial 
desulfuriza%icn of the coal (aemoval of H25 by t r e a t i n g  
with superheated steam), 997 

Reducing the sulfur contents of coals and cokes 
(Reductlon of S content by treatment with ethylene at 
llO0 ° in oven; propane-butane mix%ore used a% 8000), 
1013 

Reducing the sulfur content i n  coals c f  %he Moscow 5asin, 
1657 

Reducing the s u l f u r  content o f  coal (Crganic S (40~ cf 
%o%al) cannot be removed bV physical means; remaindar 
is pyrites; costs %c be invested to remove S from solid 
fuel largelN outweighs loss and in,urN t o  equipment due 
t o  S dioxide corrosion), 1452 

Reduc ing  %he s u l f u r  c o n t e n t  o f  Rone%s c o a l s  (Cons%fu r% ion  
of industrial plants)s 1019 

Reduction of the sulfur content cf coal (Comparison cf 
heavy-media separation, preparation on a washer g r i d s  
and f l o t a t i o n  me thods  f o r  S r e m o v a l ) ,  902 

Reduction of sulfur in  minus-28-mesh bltuminous coal 
(Pyritic S occurs in increasing amounts in high-gravity 
fractions), 1362 

Reductlon o f  the sulfur content in brawn c o a l s  of %he 
North Bohemian Brown Coal District (Pyrite oxida±ion in 
col grains conaining 4.59-18.10~ S studied by heating 
in electric furnace, shook heating in superheated 
steam s high-frequency hearings and s!sctric discharge], 
1691 

Reduction of the sulfur content of concentrates in the 
Donets Basin coal-ccncentratlon plan%s, 1065 

Reduction of ths ash and sulfur content of coal in the 
layer t~ (Reduction of S content b N the gravitation 
method), 1147 

Rsgenerative limestone process for fluidized bed coal 
combustion and desulfurlzation CLime in bed reacts with 
S d i o x i d e  and 0 t o  form Ca sulfate)s 7167 

Regional demonstration program for maximum use a f  high 
sulfur c o a l  and maintenance of air quality standards 
( M e t h o d s  for r e d u c i m g  sulfur oxides e m i s s i o n s  from 
coal-fired u%illties)s 200 (WASH-I~37-4] 

Removal of pNrite from coal by dr V methods (Ccmbinatcn cf 
grinding9 centrifugaticn, and electrostatic 
separaticn)s 1549 

Removal cf sulphur from coal by treatment wlth hydrogen 
( E f f e c t s  o f  r e a r % i o n  t e m p e r a t u r e ,  p r e s s u r e ~  s o l v e n t  
%NPes and solvent %0 c o a l  ratio cn p r c c e s s ) s  2095 

Removal o f  SO a and dust frc~ stack gases (Fuel 
desulfurizations especially hNdrcdesulfuriza±ion, is 
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n o t  e c o n o ¢ i c e l l ~  f e a s i b l e  sc r e ¢ c v a l  o f  ~ d i o x i d ~  f r c ~  
s t a c k  g a s  has  been  s t u d i e d  in  ~ r e a t  d e t a i l ~ ,  149~ 

R e . o v a l  c f  o r g a n i c  s u l f u r  f rom c o a l s  ( ~ e v i e e  wit~, I~  
r e f e r e n c e s ) ~  15~8 

R o ~ o v a l  c f  s u l f u r  f r c ~  c o a l  by t r e a t m e n t  w i t h  h y d r o g e n .  
Fhase I .  ~he effect c f  operating v a r i a b l e s  and raw 
material properties (Ef fects  of reacticn tepera~ur¢, 
pressure¢ reaction t i w e ,  solvent t y p e ,  and solvent to 
c o a l  r a t i c ;  c c a l - s c l v e n t  s l u r r y  caused to react with h 
et h i g h  temperatures and p r e s s u r e s  in  autoclave), 1990 
( N P - 2 0 0 7 5 )  

~e~oval of pyritic sulphur frc~ c c a l  usin~ s o l u t i o n s  
c o n t a i n i n c  f e r r i c  ion~  ( F e r r i c  c h l o r i d e  t r e a t m e n t  
process), 1875 

~ea, o v a l  o f  p y r i t i c  s u l f u r  f rom c o a l  by b a c t e r i a l  a t t i c a  
( ~ i t b  s m a l l  s i z e s  o f  c o a l  more t h a n  80~ c f  p y r i t e s  was 
r e m o v e d ;  m e c h a n i s m  o f  p y r i t e  r e , o v a l  by b a c t e r i a  i s  
discussed~, 1317 

R e , o v a l  o f  p y r i t e  f rom coa l  by d r y  s e p a r a t i o n  ~ e t h o d s .  
Repor t  o f  i n v e s t i g a t i o n s ,  1976 ( P B - 2 2 1 6 2 7 - 3 )  

Pemoval of sulfur from ccal by the flotaticr process 
( L a b o r a t o r y  f l o t a t i o n  u n i t  d e s i g n e d  f o r  t e s t i n g  p r o c e s s  
o f  f l o t a t i o n  c f  p y r i t i c  m a t e r i a l  in  c o a l ] ,  I 5 8 0  

R e . o v a l  c f  s u l f u r  f rom c o a l ,  904 
Rewcvel cf mineral matter including pyrite fro~ coal. 

P a t e n t  a p p l i c a t i o n  No, 354 023 ( T r e a t m e n t  of  coa l  w i t h  
aquecus a l k a l i  a t  about 175-300oC fcllcwed by 
a c i d i f i c a t i o ~  w i t h  s t r c n g  a c i d ) ,  2002 

P e ~ o v a l  o f  s u l f u r  f rom c o a l  by a i r  o x i d a t i o n  at  3 5 0 - 4 5 0  e 
( A p p r o x i m a t e l y  50~ o f  S was p y r i t e ;  c x i O a t i o n  at  350,  
400 ,  and 450o~,  1678 

Re,oval o f  p y r i t e  f rom c o a l  by dry s e p a r a t i o n  method~. 
Repo r t  o f  i n v e s t i g a t i o n s ~  p r e p a r e d  i n  c o o p e r a t i o n  w i t h  
E o r g a n t c w r  Energy  Research  C e n t e r ,  WV ( R e d u c t i o n  c f  $5~ 
e m i s s i o n s  f rom c o a l - b u r n i n g  power p l a n t s  by remov ing  
p y r i t e s  f r o ~  coa l  p r i o r  tc  b u r n i n g ;  e q u i p m e n t ) ,  1978 
(P~--221 £27/3) 

Re,oval of sul fur  from coal by treatment with hydrogen. 
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No. 77 ,  i n t e r i ~  r e p c r t  No. 1 (32~  and 400oc et  600 and 
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coa l  w i t h  the a d d i t i o n  o f  i n o r g a n i c  s u b s t a n c e s  
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Research and development work In USA in re f in in~ and 
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s u l f u r  f rom coa l  and f r o e  d l b e n z c t h l o p h e h e ,  1429 

S i m u l t a n e o u s l y  c a l c i n i n g  and d e s u l f u r i z i n g  a g g l o m e r a t e s  
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s u l f u r  f r o m  coa l  unde r  r e d u c i n g  c o n d i t i o n s  e x i s t i n g  
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S o l v a t i o n  and h y d r o g e n a t i o n  o f  c o a l  in  p a r t i a l l y  
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2tudy on design and cost analysis of a prototype coal 
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Study on design and cost analysis of a prctotNpe coal 
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S u l f u r  i n  coa l  (Rev iew  w i t h  22 r e f e r e n c e s ) .  552 
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NaOCi b e f o r e  c o k i n g ) !  1768 
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(~euiew of  patent l i t e r a t u r e ] ,  ~2Efi 

Apparatus f o r  destructive d i s t i l l a t i o n  o f  c o a l ,  shale~ 
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c h a i n  convener], 22 

Application cf the so-called ' ' ~ e t h N l a t i c n  d i s t i l l a t i o n  ~ '  
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mm c f  Hg at 350 ° y i e l d s  hs~zene-scluble brown pitch), 
7056 

DistiIllng s o l i d  cs rbo ,aceous  materials (In oontac% with 
superheated steam and heated r e f r a c t o r y  ma%erial)~ 26 

D i s t i l l i n g  s o l l d  c a r b o n a c e o u s  m a t e r i a l s ,  7086 
D i s t r i b u t i o n  of c o a l  a u I f u r  smong the  low-temperature 

p r o d u o t s  e f  i t s  d i e t [ l l a t [ © n ,  7067 
Dr~ d i s t i l l a t i o n  cf c o a l ,  71Q0 
Dr~ d i s t i l l a t i o n  o f  some Japanese cce l s  (Differences i n  

p r o d u c t s  m v c i v e d  from sudden heating at  600 to  900eC 
and a t o p - h e a t i n g ) ,  7 0 4 0  

E I e c t r l c e l i ¥  heated gas g e n a r a t o r  (NONE), 3275 
E x t r a c t i n g  v o l a t i l e  h ~ d r o c a r b o n s  f rom c o a l ,  m tc . ,  7079 
Fue t -ges  p u r i f i c a t i o n  (N=S ramoved in  s c r u b b e r ] ,  86~ 
F u e l s  end f u e l  r e p l a c e m e n t s  ( L o w - t e m p e r a t u r e  d l s t i l l a % i o n  

of  c o a l s  u i t h  high  vc la%i lm  ratter t o  provide motor  
f u a l a ) ,  5944 

Gas ( A p p a r a t u s  f o r  p r o d u c t i o n  by coa l  g a s i f i c a t i o n ] ,  4697 
Gaaee l i b e r a t e d  from V i r g i n i a  cau ls  by thermal 

decomposition at various temperatures (Effects of 
carbonization temperature on gas production), 7059 

Gasoline from coai-diotillation products, 5958 
Gasoline from coal-distillatlon products. V. Low- 

temperature distillation cf earl traated with 
adsorbents (preliminary), 5940 

High-octane blending liquids from carbonlzation gases 
(Treatment wlth HeSb~ cf gases from dry distillation or 
c r a c k i n g  of carbonaceous ~aterials], 61E7 

Hydrogenation of coal distillation and extraction 
products (Hydrogenation of products from distillation 
and extraction of coal at pressures above 100 atm], 
2580 

H y d r o g e n a t i o n  o f  m i d d l e  o i l  f r a c t i c n a % e d  f rom brown c o a l  
low t e m p e r a t u r e  d i s t i l l a t i o n  %at a t  450 t o  4700 and 
under  200 aim p r e s s u r e ~  2188 

Indian coals. VIII. LOWl%emperature carbonization (Liquid 
products of dlst£11ation at 500-5500)j i14 

Indus%rlal destructive distillation of ooal from the 
Ekihastus deposit (Coal is suitable for recovery of 
fuel gas), 4507 

Influence of pressure on the yields from low-temperature 
distillation of coal, 7101 

Light hydrocarbons from dis%illatlon of fuels in presence 
of alkali or alkaline earth salts of £at%y acids, 7050 

Liquid hydrocarbons by dry distillation of bituminous cr 
oil-containing materials (Dry distillation at 450-E60o 
of coal, lignite, oil shale, cr oil sand], 71E1 

Liquid hydrooarbons from solid fuel (Elec%ros±atia field 
and ultraviolet radia%icn), 5666 

Law-temperature distillation of ocal (Low-temperature 
dis%illatlon to produce tar, high Btu gas~ and char], 
4029 

Low-temperature distillation of caR1 by the carbocite 
process (Yields gas of 800 btu/fte), 7037 

Low-temperature distillation of high-grade brown coal and 
its contribution ta automobile fuels (Production ef 
gasoline and gases), 6946 

Low temperature catalyzed destructive distillation af 
bituminous coals (Liquids products, normally obtained 
by destructive distillation of bituminous coal a% or 
ahove lO00 ° may be obtained 5% 300-400 ° and a% or above 
10 a%m by grinding ooal wl%h Fe, ~g, A I ,  Zn, Na, Ca, 
etc., in heated ball mill), 7134 

Mequinenza coal. Ii. Distillation (pyrolysis) 5% low 
temperature (comparative investigation), 7093 

Motor spirit from coal (Review), 6825 
National motors fuels. Los-temperature diatiIIation (Of 

coals, llgnite~ and'bituminous schists), 7092 
Obtaining benzine from brown coal low-temperature 

d~stIilatlon gases by washing with paraffin oil and 
driving out the benzine i n  a vacuum distillation 
apparatus, 5698 

Oil from coal (A review of distillation and hydrogenation 
methods), 5716 

Oil from anal (Review of hydrogenation, straight 
dls%illa%ion~ and distillation followed by tanrer±lug 
coke %o water gas tc oii)~ 5715 

Origin of coal (Critical reviews with many referenoes)~ 
2697 

Problems and methods in dlst$11aticn and gasification of 
lignite (Review of ~cdern methods, with referenoes to  
Italian practice; catalytic hydrogenation with nuclear 
radla%ion), 4743 

Process and apparatus or recovering petroleum products 
from shale, eta. (Distillation cf mixture of oil shale 
and coal; scrubbing o f  gaseous products, hydroganaiicn 
of oils), 25 

Prooess and plan% for distillation of c o a l  and similar 
materials (Slmulltaecus d r y  distillation and 
hydrogenation of coal uslng vertical cylindrical 
furnace), 2995 

Process and plant for distillation of coal and similar 
materials (Equipment with diagrams), 2996 

Production of ohemicals fro% c o a l  and petroleum (Review 
with 45 references), 7114 

Production of hydrocarbons from coal distillation 
products (tars) using a variety of ca%al~s%s, 7062 

Purlfication of light oils from the d r 9  dis%iila±ion o f  
bituminous coals. II. Original work, 7088 

Purification of light o i l s  from the dry distillation of 
bituminous coals, i. Introduction, literature, and 
patents, 470 

Purlfioatlcn cf ¢oal-dls%illa%ion gases (Mul±istep 
compression and c o o l i n g  o p e r a t i o n ) 9  1179 

Pyrld~na bases from heavy ''gasoline'' fraction obtained 
from low-temparature dis%illa%ion of coal (Gasoline 
fraction from distillation of coal in Lurgi ovens at 
700-800 ° dephenollzed by alkali; solvent extraction o f  
pyridlne bases w i t h  CHeGH), 6663 

Pyrolysis of coal. Thermal decomposition and distillatlon 
of a coal in a high vacuum~ 7066 

Recent ideas and work on %he extraction, distillation, 
and h~drogenatlcn of c o a l  (Review], 723~ 

Regeneration of alkali me%al carbonate solutions used %o 
remove hydrogen sulfide from ooal-dls%illa%Ion gases 
(Solutions treated wlth air in 2 steps; flrs% with alr 
at 3 aim %o oxidize HaS almost to S, and then with air 
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and s o l u t i o n  c o u n t e r c u r r e n t l y  to  remove up to  99.82X 
o r i g i n a l  HzS) ,  1162 

Removal o f  o r g a n i c  s u l f u r  compounds f rom c o a l -  
d i s t i l l a t i o n  g a s e s .  1286 

Removal o f  sulfur and n i t r o g e n  f rom c o a l - t a r  and c o a l - g a s  
l i g h t - o i l  f r a c t i o n s  (Compounds o f  S and k from a r o m a t i c  
h y d r o c a r b o n  f r a c t i o n s  p roduced  in  d e s t r u c t i v e  
distillation of c o a l  removed by h y d r o g e n a t i o n ;  S and N 
c o n v e r t e d  to HaS and NHs~ resp.)i  1269 

Scrubbing of  ccal-distillaticn gas (Remova l  of 
n a p h t h a l e n e ,  HaS . HzO, end benzene f r c ~  coa l  
d i s t i l l a t i o n  gas as h i g h  p r e s s u r e ) ,  990 

S t u d i e s  in  the c o m p o s i t i o n  c f  c o a l .  P l a n t  e n t i t i e s  ss 
o i l - y i e l d i n g  c o n s t i t u e n t s ,  7042 

T e c h n i q u e s  f o r  the c o n v e r s i o n  o f  c o a l  i n t o  l i q u i d  and 
gaseous f u e l s  i n  the  U n i t e d  S ta tea~  6784 

T e s t s  on the  h y d r o g e n a t i o n ,  d i s t i l l a t i o n  and c o m b u s t i o n  
of Chilean coals, 2230 

T r e a t m e n t  o f  c c a l  f o r  the p r o d u c t i o n  o f  power m a t e r i a l s  
(28  r e f e r e n c e s ) ,  2540 

Use o f  e l e c t r o s t a t i c  fields and u l t r a v i o l e t  rays in 
p r o m o t i n g  r e a c t i o n s  such as d e s t r u c t i v e  h y d r o g e n a t i o n s  
( L i q u i d  h y d r o c a r b o n  p r o d u c t s ) ,  5654 

U t i l i z a t i o n  o f  s u l f u r  f r c ¢  gases fo rmed in  d i s t i l l a t i o n  
c f  c c a l  ( P r o d u c t i o n  o f  fi and H~SC~ from H2S f rom c o a l ) t  
e30 

Work ing  methods in  t he  c h e m i s t r y  o f  c o a l .  1 I .  B. Low- 
t e m p e r a t u r e  d i s t i l l a t i o n  c f  c o a l  ( C o m p a r i s o n  o f  methods 
for testing the behavior cf coal in low-temperature 
d i s t i l l a t i o n ) ,  7102 

Working methods in the c h e m i s t r y  of coal. I I .  A. Lcw- 
t e m p e r a t u r e  distillation (Distillation at  500 to EO0o],  
7103 

COAL/DRYING 
A p p a r a t u s  f o r  d r y i n g  c o a l  ( P a t e n t ) .  2129 

COAL/ECONOMICS 
Converting coal to more valuable fuels (Review of 

d e v e l o p m e n t s  i n  coa l  h y d r c g e n a t i o n  f o r  p r e c e d i n g  
decade ;  economic  feasibility o f  coa l  c o n v e r s i o n  i n t o  
liquid f u e l s ;  h y d r c g e n a t l c n  and c r a c k i n g  a t  100 t c  200 
atm and up t c  450oc w i t h  c a t a l y s t  in f l u i d i z e d  bed ) .  
6799 

CCAL/ELECTRIC PO~EP 
Gilbert proposes s h o r t  lead-time coal-fueled combined 

c ~ c l e  ( U t i l i z a t i o n  of i g n i f l u i d  b o i l e r ) ,  555~ 
CCAL/ELECTROCARSCNIZATION 

Underg round  e i e c t r o c a r b o n i z a t i o n  o f  coa l  and r e l a t e d  
hydrocarbons. 137 

COAl.ENERGY POLICY 
Cc~l and the  p r e s e n t  energ  N s i t u a t i o n ,  2126 

COAL/ENERGY RESERVES 
Western s t a t e s  p l a n  huge f o s s i l  f u e l  deve lopmen t~  $608 

COAL/ENERGY SOURCES 
50 z c o n t r o l :  l o w - s u l f u r  coa l  s t i l l  the  bes t  way. 2067 

CEAL/ENVIRONMENTAL EFFECTS 
Coal r e s e a r c h  in  1970 ( R e v i e w  o f  m i n i n g ,  p r e p a r a t i c r .  

l i q u e f a c t i o n ,  g a s i f l c a t i c n ~  c o m b u s t i o n ,  and e n v i r o n m e n t  
control), 6942 

CCAL/FLCTATIOh 
Desulfurization o f  Dcnets Basin coals by flotation 

( F l c t a t i c n  i n e f f i c i e n t  in  d e s u l f u r i z i n g  p y r i t e  c o a l s ) ~  

H y d r o l y z e d  s e t a l  i o n s  as p y r i t e  d e p r e s s a n t s  in  coa l  
f l o t a t i o n :  laboratory s tudy  (Use of FeCI~, RICO), 
C r C I ] ,  and CuSOw a s  p y r i t e  depressants], i586 ( B M - P I -  
751e)  

Use of pyrite-depressing and - a c t i v a t i n g  r e a g e n t s  d u r i n g  
d e s u l f u r i z a t l o n  o f  coa l  s l u r r i e s  by f l o t a t i o n  
( F l o t a t i o n  o f  coa l  s l u r r i e s  w i t h  p y r i t e - d e p r e s s i n g  CaCt 
NOON. c r  c o l l e c t o r s  such as e t h y l  o r  b u t y l  v a n , h a t e ) .  
1381 

COAL/ELUIDIZA~ION 
A n o t h e r  ha t  i n  the  energy ring - F~CIs c o a l - t o - g a s / o i l  

p rocess  (Cogas p rocess  c c n c e p t ;  p r o d u c t i o n  o f  s y n t h e t i c  
p i p e l i n e  gas~,  5245 

C o n t i n u o u s  p rocess  fcr l o w - t e m p e r a t u r e  fluidized 
c a r b c n i z a t i o n  of c o a l  ( D e s c r i p t i c n  of e q u i p m e n t ) ,  154 

Conversion o f  coa l  to  f l u i d  f u e l s .  A b s t r a c t s  o f  s e l e c t e d  
Gerean p a t e n t  a p p l i c a t i o n s  ( P a t e n t  a p p l i c a t i o n s  f rom 
end o f  Wor ld  War I I  t c  e nd  o f  1 9 5 E ) ,  37 

F l u i d i z a t i o n  o f  Hyderabad  c c a l s ,  6376 
F l u i d i z a t i o n  o f  coa l  f r om s t r i p  p i t s  o f  k u z n e t s k  ~as in  in  

a f u r n a c e  w i t h  r emova l  o f  l i q u i d  s l a g  ( C y c l o n e  
c o m b u s t i o n  and remova l  of s l a g  w i t h  c o a l s  w i t h  ash 
m e l t i n g  at  12C0-1500o ;  d e t a i l s  o f  c o n s t r u c t i o n ) ~  7126 

F l u i d i z e d - b e d  c c a l  prccessing ( R e v i e w  w i t h  13 
r e f e r e n c e s ) ,  5199  

Fluidized-bed p ~ r o l y s l s  of c o a l ,  7~30 
Fluldized g a s i f i c a t i o n  cf brcwn coa l  and manufacture of 

a c t i v e  ca rbon  f rom c y c l c n e  dus t  (Steam and a i r  used as 
fluidlzlng s u b s t a n c e s ) ,  4862 

G a s i f i c a t i o n  o f  solid ca rbonaceous  m a t e r i a l s  ( P i n e l ~  
d i v i d e d  c o a l  c r  c h a r c o a l  in  f l u i d i z e d  s t a t e  a i t e r n a t e l ~  
heated i n  presence cf air and gasified in  presence of 
stea,), 4605 

L o w - t e m p e r a t u r e  fluldized c a r b c n l z a t i c n  i n  r e l a t i o n  to 
energy  p r o d u c t i o n  ( C a r b o n i z a t i o n  p l a n t  for A l b e r t a  
s u b b i t u m i n c u s  c o a l s ;  20 references), 151 

Make h i g h - B . t . u ,  p i p e l i n e  gas f rom coa l  ( C o n v e r s i o n  o f  
coa l  to  s y n t h e s i s  gas and s u b s e q u e n t l y  to  h i g h  5 t u  
g a s ) ,  4860 

M u l t i s t a g e  p y r o l y s i s  o f  coa l  ( H i g h - v o l a t i l e  b i t u m i n o u s  
coa l  p y r o l y z e d  s teps  a t  600 ,  850,  1000,  and 15000F w i t h  
N as  f l u i d i z i n g  m e d i u m } ,  7133 

O f f i c e  o f  Coal Research  c o n t i n u e s  l i q u i d  e x t r a c t i o n  
p r c j e c t s  ( R e v i e w  o f  p r o j e c t s  f o r  c o a l  c o n v e r s i o n  I n t o  
c i t y  gas and g a s o l i n e ) t  5828 

P r o p e r t i e s  o f  t a r  f r o e  l o w - t e e p e r a t u r e  c a r b o n i z a t i o n  o f  
A m e r i c a n  seam c o a l  ( F l u i d i z e d  c a r b o n l z a t l o n  o f  c o a l  t o  
produce  cha r  and t a r ;  economic  a s p e c t s ) .  2927 

Sma l l  c o n t i n u o u s  u n i t  f o r  f l u l d i z e d  coa l  c a r b o n i z a t i o n  
( 17  r e f e r e n c e s ~ ,  169 

Two-s tage  g a s i f i c a t i o n  o f  p r e t r e a t e d  coa l  ( P r o c e s s  f o r  
p r o d u c t i o n  o f  m e t h a n e - r i c h  g a s ) ,  ~633 

COAL/FLUIDIZED BED 
Hydrogaslflcation of coal In hlgh-pressure fluldized 

beds .  5164 
COAL/FRACTURING 

In s l t u  coa l  g a s i f i c a t i o n  ( U n d e r g r o u n d  coa l  f r a c t u r e d  by 
f l u i d s  under  h i g h  p r e s s u r e ;  s u p e r h e a t e d  steam Is  
i n j e c t e d  to  r e m o v e  v o l a t i l e  componen ts ;  a i r  i n j e c t e d  
and bed i g n i t e d  to  b u r n  r e s i d u a l  c h a r ) .  5475 

In s i t u  g a s i f i c a t i o n  o f  coa l  by gas f r a c t u r i n g ,  5556 
COAL/GAS FUELS 

Coal  and oil-shale p r o c e s s i n g  and c o m b u s t i o n .  Subpanal 
r e p o r t  V used i n  p r e p a r i n g  the  AEC C h a i r m a n ' s  r e p o r t  to  
the  P r e s i d e n t ,  2064 (WASH-1281-5)  

COAL/GASEOUS WASTES 
AEP t h w a r t e d  in  search  f o r  f l u e  gas c l e a n i n g  system 

( A a e r t c a n  E l e c t r i c  Power 2 y a t e = ) ,  2079 
COAL/GASIFICATION 

E x p e r i m e n t a l  a p p l i c a t i o n  o f  sha le  t o  g a s i f i c a t i o n  i n  
H i l g e r  gas p r o d u c e r s  and an a t t e a p t  to  u t i l i z e  t he  
o b t a i n e d  gas in  t he  S i e m e n s - - M a r t i n  f u r n a c e s  o f  t he  
P u t l l o v  s t e e l  m i l l  ( G p e m a t l o n  u s i n g  25~ c o a l  and 751 
s h a l e ) .  3170 

H y d r o g e s l f l c a t l o n  o f  ca rbonaceous  m a t e r i a l  ( M a t e r i a l s  
such as c o a l ,  t a r ,  p e t r o l e u m  r e s i d u e s ,  o t i s ,  and c h l r s ;  
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  gas u s i n g  AI 
chloride catalyst), 5215 

P r e s s u r e  g a s i f i c a t i o n  o f  s o l i d  f u e l s  ( R e v i e w ;  25 
r e f e r e n c e s ) ,  3821 

S l u r r i e s  o f  solid carbcniferous fuels (Equipment). 5529 
COAL/GRINDING 

D e a u l f u r i z a t t o n  o f  c o a l - e l l  m l a t u r e s  by a t t r i t i o n  
g r i n d i n g  w i t h  a c t i v a t e d  i r o n  powder ,  1420 

G r i n d i n g  o f  c c a l  in  l i q u i d s  for c r u d e  p a s t e  p r e p a r a t i o n  
for coal hydrogenation, 3~ 

CGAL/HALOGENATIEN 
A c t i o n  o f  c h e m i c a l  r e a g e n t s  on b i t u m i n o u s  c o a l s  ( R e v i e w  

w i t h  86 r e f e r e n c e s } ,  26eE 
COAL/HEATING 

P r o d u c t i o n  of gases c o n t a i n i n g  methane ( F i n e l y  d i v i d e d  
ca rbonaceous  m a t e r i a l  i s  hea ted  a t  800-1000  a i n  H ) ,  
5015 

COAL/HYDROCRACKING 
D i r e c t  z i n c  c h l o r i d e  h y d r o c r a c k l n g  o f  s u b - b i t u m i n o u s  

c o a l - r e g e n e r a t i o n  c f  spen t  m e l t ,  7186 
H y d r o c r a c k i n g  c o a l  i n  m o l t e n  z i n c  i o d i d e  ( P a t e n t ;  300 to  

500oc and 200 to  3000 p s i g ) ,  7187 
H y d r o c r a c k i n g  o f  coa l  d i s t i l l a t e s  ( H i g h - o c t a v e  g a s o l i n e  

and h i g h  q u a l i t y  d t e s e l  f u e l s  a re  o b t a i n e d  u s i n g  a 
z e o l i t e  c a t s l y s t ) ~  7035 

COAL/HYDROGENATION 
l , l - D i p h e n y l e t h a n e  i n  c o a l  h y d r o g e n a t i o n  products 

( N e u t r a l  o i l  e x t r a c t e d  f rom c o a l  h y d r o g e n a t i o n  p r o d u c t s  
c o n t a i n s  compound w i t h  cha ro  a b s o r p t i o n  band a t  1 4 . 3  
m i c r o m e t e r s  in  i r  spec t rum i d e n t i f i e d  as 1 , 1 -  
d i p h e n y l e t h a n e ) ,  2969 

Acres  o f  p rom ise  f o r  s y n t h e t i c  f u e l s  ( C o s t  o f  s y n t h e s i s  
gas p r o d u c t i o n  by B e r g i u s  p r o c e s s ,  F l s c h e r - - T r o p s c h  
s y n t h e s i s ,  and u n d e r g r o u n d  g a s i f i c a t i o n  o f  c o a l ) ,  3696 

ACS symposia shoe coal still has many uses (Brief 
a b s t r a c t s  o f  p a p e r s  cn p r e p a r a t i o n  of huwic  a c i d s 9  
m a n u f a c t u r e  o f  p h t h a l i c  a n h y d r i d e ,  h y d r o g e n a t i o n  o f  
s h a l e  oil, u p g r a d i n g  o f  i r o n  c o n c e n t r a t e ,  e t c . ) ,  2977 

A c t i o n  of aqueous alkali on a b i t u m i n o u s  coa l  ( T r o a t a a n t  
w i t h  NaOH s o l u t i o n s  (N tc  I g o r )  a t  250 tc  400 ° end f r o m  
20 to  30 h r .  prior t c  h y d r o g e n a t i o n ;  MoSz as c a t a l y s t ) ,  
2480  

A c t i o n  of h y d r o g e n  upon c o a l .  I I l .  Deve lopment  of m 
s m a l l - s c a l e  l i q u i d - p h a s e  c o n t l n u c u s  p l a n t ,  2543 

A c t i o n  Of c h e m i c a l  r e a g e n t s  on b i t u m i n o u s  c o a l s  ( R e v i e w  
w i t h  86 r e f e r e n c e s ) ,  2685 

A c t i v e  s i t e s  f o r  coa l  h y d r o g e n a t i o n ,  2124 
A d d i t i o n  o f  gaseous o i e f l n s  to  i n c r e a s e  y i e l d  of l i q u i d  

hydrocarbons f rom h y d r o g e n a t i o n  o f  c o a l s ,  t a r a ,  r l n l r a l  
o i l s ,  and o t h e r  ca rbonaceous  m a t e r i a l s ,  2631 

A d d i t i o n  o f  HCI,  Ha50~. o r  HNO] to  O i l y  r e s i d u e s  f r o m  
c o a l  h y d r o g e n a t i o n  p r i o r  to r e c y c l i n g ,  5874 

Advances i n  s y n t h e t i c  fuels t e c h n o l o g y  ( P r o g r e s s  r e p o r t  
on p r o d u c t i o n  o f  s y n t h e t i c  l i q u i d  f u e l s  f rom c o a l  end 
o l l  s h a l e ) ,  3998 

Advances i n  c o a l  r e s e a r c h  and t e c h n o l o g y  ( R e v l a w ) ~  2554 
A g i t a t i o n  i n  l i q u i d - p h a s e  coa l  h y d r o g e n a t i o n  p r o c e s s  and 

i t s  s c a l e  e f f e c t  ( P r e s s u r e  o f  300 atm; t e m p e r a t u r e s  o f  
445 tc  4650C~. 2974 

A m e n a b i l i t y  o f  c o a l s  to h y d r o g e n a t i o n  ( C o r r e l a t i o n  
be tween coa l  c o ~ p c s l t i c n  and ease o f  h y d r o g e n a t i o n } ,  
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Amerlcan c o s l - h ~ d r o g e n a t i o n  p l a n t  ( F i l e t  p l a n t  w i t h  

s i m p l i f i e d  f low c h a r t ;  capac i t~  of  100 tons c o a l / d a ~  
p lan t  opera tes  a t  450 to 5500C)~ 2913 

Analysis of tha by -p roduc t  gas e f  c o a l  l i q u e f a c t i o n ,  5740 
Analysis of liquid products from coal hydrogenation b~ 

mass apectromatry, 6724 
Annual r e p c r t  cn research and t e c h n o l o g i c  work on c o a l ,  

f i s c a l  y e a r  1944 ( I n c l u d e s  i n f o r m a t i o n  on Sn and I 
c a t a l y s t s  f o r  coal hydrogenat ion  amd F i sche r -T rcpsch  
s ~ n t h e s i s } ,  6121 

Annual report ¢f research and t a c h ~ o l o g i c  work on coal~ 
fiscal year 1943 (USA}~ 2590 

Annual r e p o r t  of research and t echno log i c  work on coal, 
fiscal year 1939,  106 

Annual r e p o r t  o f  research and technologic work on c c a l ,  
fiscal ~ear 1937 ( I n c l u d e s :  coa l  hydrogenatlon~ effects 
of  vehicle in coal hydrogenation, and anal~tlcal 
methods f o r  coal hydrogenat ion  prcduc ts )~  2544 

Annual r e p o r t  of  research and techno log i c  work on coal, 
fiscal year 1942,  5041 

Annual r e p o r t  of  research and t echno log i c  work an c o a l ,  
fiscal year 1941~ 265B 

Annual report c f  research and t e c h n o l o g i c  work on c o a l ,  
fiscal y e a r  1945 (Includes s tud ies  on carbcnlza%ion o f  
American coa l s ;  g a s i f i c a t i c n  of  subbltuminous coa l  and 
l i g n i t e ;  and reaction mechanisms in h~droganation of  
ccal), 6142 

Apparatus f o r  coal hydrogenat ion  with spec ia l  r e fe rence  
to the patent  l i t e r a t u r e  ( R e v i e w ) ,  2306 

Apparatus f o r  preheatin~ l i q u i d  carbonaceous m a t e r i a l s  
such as c o a l - o i l  pastes before d e s t r u c t i v e  
hvdregena t i cn ,  2663 

A~paratus f o r  producing pipeline gas by hydrogenation of 
ccel (Coal  converted to methana  b N r e a c t i o n  c f  H a t  
e l e v a t e d  temperatures end pressures]~ 5219 

~ p p l i c s t i a ~  cf chrcmatcgraph~ a~d luminescence to  the 
study c f  products of  hydrogenat ion  of  coal  (CaHsO~-- 
C~H~ hydrogenat ion p roduc is ]~  2855 

A p p l i c a t i o n  cf  chromatography to s stud M of  p r o d u c t s  of 
hydrogenat ion  of  two types of c o a l ,  2806 

Appl ied research cn the bi tuminous coa l  industry 
( O n d e r g r c u n d  gasification c f  coal, h y d r o g e n a t i o n  and 
l ow- tempera tu re  c a r b c n i z a t i c n ) ,  3419 

Balanced hydrogenat ion  c f  coal  (Motc r  f ue l  o f  h igh 
e r o e a t i c  content  p r o v i d e d  ~y d i r e c t  hydrogenat ion  of  
coal in single s tage;  hydrogenat ion  c a t a l y s t s  o f  
(NH,)~MoO~, NICIe~ or SnClz], 5719 

Basic princlple~ and methods f o r  coal  hydrogenation 
(Produced Iow-S b o i l e r  f ua l s  chemica ls ,  and motor f u e l s  
under lew p r e s s u r e ] ,  3080 

Berginization c f  some coals and ters~ 56~8 
Be t t e r  u t i l i z a t i o n  o f  coal  f o r  the p roduc t ion  c f  o i l  and 

p e t r o l ,  E092 
B i b l i e g r a p h y  o f  p r e s s u r e  h~drogenet ion ,  el. Patents 

(Rev iew;  conversion c f  coal i n t o  oil), 2756 
B i b l i o g r a p h y  o f  p r e s s u r e  hydrogenat /on .  ~. Review and 

c o m p i i a t i e n  c f  the l i t e r a t u r e  cn pressure hNdrogenat ian 
of  l i q u i d  and s o l i d  carbonaceous m a t e r i a l s  (2503 
digests of  l i t e r a t u r e  d e a l i n g  w~th hydregenation)~ 2728 

b r i g h t  new f u t u r e  of coal  (Review of  c o a l  convers ion  
methods /~c lud ing  underground gesificatlon), 6185 

B r i t i s h  coal bgdrogenat icn ( E f f e c t s  o f  i n t e r n a ~  
s a t i s f a c t i o n  o f  H requi rements  by CH~-steam process cn 
gaso l l ns  ~ield)~ 5996 

~ureau of  Mines eynthetic l i q u i d  fuels program, 1944-55. 
i. ~ i l  from coal (Summary cf research), 4657 

Bureau of Minas research on the hydroganat io~  and 
l i q u e f a c t i o n  of  coal  end l i g n i t e  (Review cf research 
p r o j e c t s ) ,  6077 

Bureau  of Mine~ bu i l ds  c o a l  hydrogenat ion  p l a n t  
( D e s c r i p t i o n  ~ i t h  p r o c e s s - f l o w  diagrams), 271~ 

Bureau o f  Mines Energy Program 1971o Informatlon clrcular 
(Env i ronmenta l  a s p e c t s  o f  the extraction, prccess ings 
and u t i l i z a t i o n  of c c a l ) ~  45 (FB- -21 I  456) 

By-product  hydrocarbon gases ( F i s c h e r - T r o p s c h  process;  
c o a l  h y d r c g e n e t i o n ) ,  f3B~ 

Can coal  compete f o r  l i q u i d  fuels ( I n c l u d e s  f l ow  c h a r t  
for future plant for coal  hydroganation and p r o c e s s i n g  
c f  b y - p r o d u c t s ) ,  6802 

C e r b i d e  t a k e s  the  hex c u t  c f  coal (Research f o r  17 ~ e a r s  
on manufacture c f  aromatics by hydrogenat ion  o f  c o a l ) ,  
277E 

Carbon-l~ s tud ies  f o r  the a v a l u a t i c n  o f  t h e  r e a c t i o n  
mechanism o f  the F i sche r - -T ropsch  synthes is~ 6932 

C a r b o n i a a t i o n  ad hydrogenat ion o f  coal  (Monograph 
intended to a s s i s t  under-developed c o u n t r i e s  
cons ide r i ng  the es tab l i shment  of coal-based industry), 
188 

Carbon iza t i on  and hydroganat ion  c f  coals 189 
Catalysis in liquid-phase ccal hydrogenation ( ~ c t i v i t ~  of 

NiCla and (NH~)zMoC~ c a t a l y s t s  i s p r e g n a t e d  on the coa l  
f r c a  aauecus s o l u t i o n s ) ,  275B 

C a t a l ~ s l a  in s y n t h e t i c  l i q u i d - f u e l  processes (Review o f  
date r e l a t i n g  tc  the k i n e t i c s  o f  the F i s c h e r - - T r o p s c h  
svn thes is  , the hvdrogenat icn  of  coal  and coal  t a r ,  and 
the hydrogenation snd c r a c k i n g  o f  gas o i l  from 
pe t ro leu~  cr  m i d d l e  c i l s ] ~  5120 

C a t a l v s i s  of the l iquid-phase stage c f  coa l  hydrogenation 
( T i n  compcunds as c e t a l y s t s ) ,  258g 

C a t a l y s t  e v a l u a t i o n  and middle-ell prapara%ion in an 

e x p e r i m e n t a l  h i g h - p r e s s u r e  c o a l - h y d r o g e n a t i o n  p l a n t .  I 
(Comparlson o f  results obtained In  llquld-phase 
h y d r o g e n a t i o n  o f  b i t u m i n o u s  c o a l  by Sn, I n ,  Ni ,  and Fe 
c a t a l y s t s  and in  t h e  a b s e n c e  o f  c a t a l y s t s ) ,  6456 

Catalyst for hydrogenation of coal, taros mineral oils, 
and their distillates, extracts, or bottoms (Use of 
organic CI compounds as catalysts}, 2654 

C a t a l y s t  f o r  t h e  h y d r o g e n a t i o n  o f  c c a l ,  t a r ,  and m i n e r a l  
e l l  (Re or Re compounds), 5914 

Catalyst for use in destructive hydrogenation of 
c a r b o n a c e o u s  m a t e r i a l s  (Use  o f  Mg sai% a l o n g  w i t h  
moINbdic acid or Znfi), 2194 

Catalyst-pressure relatlunship in %he hydrcgenoiysls of 
coal (Using Sn and Ho catalysts), 2804 

Catalyst tailoring for coal derlved liquids (Cobalt and 
molybdenum compounds), 3090 

Catalysts for the production of synthetic fuels from coal 
(Description of 12 catalysts used in German industry 
f o r  h~drogena%ion in liquid and in gaseous phase, and 
for Fischer-Tropsch synthesis)~ 6156 

Catalysts f o r  pressure hydrogenation (Halogen compounds 
containing solid metalloids together with metals of 
groups 5 and 6 of the periodic table or oxides~ 
sulfides, o r  phosphates o f  %he other metals are used as 
catalysts), 6030 

Catalysts for dastructive hydrogenation (Sulfidas of Ha 
or W), 2450 

Catalysts f o r  hydrogena±icn, 2356 
Catalysts for destructive hydrogenation, etc. 

(Preparation of catalysts of carrier impregnated with 
oxldes, suifidess carbonates, formates9 acetates, or 
oxalates of Mo~ W, Cr, Vg Zn, Sng Pb, Fe, Co, or Ni], 
2632 

Catalysts for heat-treatment o f  coals tar, etc. 
(Preparation of catalysts from tin food cans), 25E0 

Catalysts for the production cf motor fuels from coal 
(Fischer-Tropschprocess; liquid phase hNdrogenaticn 
catalysts; gas phase hydrogenation catalysts), 6157 

Catalysts for the hydrogenation of Fushun coal. VIIi. 
Search for inorganic catalysts (When Fushun coal was 
used, ZnCla,  5nCla,  Co(OH}2, 2nC12 + N iC le ,  Co(CH]z + 
CuaCla, HgCiz X 6 HaGs FeCle~ FeC13 X 6 HeQs ZnSs 
ZnSG~, ZnCrO~. When Lynn t a r  was used~ CuzCla, ZnCle~ 
ZnCla--MOGs--NOs--U2Cs, MoSes Hc53, SnC12 X 2 HmC, 
CoCIa X 6 H2S , CuaCIss VeGas MnO2, Fae03, Fe(OH)a, 
FeCl~ X 6 HeO, FeClas and NO3), 2551 

Catalysts for the hydrogenation of Pushun coal. IX. 
Research on metallic chloride catalysts (CdCI2, NICIz, 
and MoCIe are promoters of CuCla catal~st; 5nCl z is 
axoeilant catalyst while ZnCI2 and CuC12 are poop 
catalysts in the hydrogenation of Fushun ooal)~ 2552 

Catalytic destructive hydrogenation o f  coals, peaty wood, 
or tars (Addition of gaseous alkenes before or during 
reaction), 2659 

Catalytic hydrogenation of materials such as coal and oil 
mlxtures (At 200 %0 700co and >20 aim using granular 
AI, magnalium, or  AI bronze), 2474 

Catal~tlc reactions such as destructive hydrogenation of 
coal or tar (Sulfide catalysts of metal capable of 
forming %hic salt), 8418 

Catalytic hydrogenation cf coal with water recycle (Coal, 
H, and water react in presence of Cc molybdateg SnS + 
methyl lodides or Fe + ferrous sulfate and aolvant~ 
b o i l i n g  600-9600F 2% 700-?SOOF and 100-3500 p s i g ) ,  3030 

Catalytic h~drogenatlon using KCI-ZnCIa molten salt 
mixture as a catalyst, 3114 

Catal~tio activity of coa l  h ~ d r o g e n a t i o n  catal~sts 
(Evaluation of halide-salts as catalyats), 51ll 

Catalytic hNdrocraeklng of coal liquids (Conversion of 
coal  to  gasoline is process o f  hydrogenation, 
conversion, and hydrcrafining: studies on 400-700OF 
fraction of liquefactlon produet]y 5902 

Catalytic destructive hydrogenation o f  coals and tars in 
Germany with conversion almost entirely to low-b~lling 
p r o d u c t s ,  2499 

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 ,  5039 
C a t a l y t i c  h M d r o t r e a t i r g  o f  c o a l - d e r i v e d  l i q u i d s  

( L a b o r a t o r y  i n v e s t i g a t i o n  t c  de%ermine  s u i t a b l e  
c a t a l y s t s  and h y d r o t r e a t i n g  s y s t e m  f a r  c c n v e r t i n g  
l i q u i d  products o r  tars from coal %a raw material for 
p r o d u c t i o n  c f  g a s o l i n e ] ,  6849 

Catalytic hydrogenation of  coal, etc. (Usa of halogen 
a c i d ,  n o n m e t a l l i c  h a l o g e n  compounds~ Zn~ Fe ,  c r  Sn and 
t h e i r  compounds as catalys%s)~ 2508 

Catalytic hydrogenatten of solid fuel (Use of a CO--H 
mixture as %he hydrogenation gas at a working pressure 
o f  over 500 aim), 60~2 

Catalytlo h y d r o g e n a t i o n  of p i t c h  and black coa l  and %heir 
products of distillation (Effects o f  catalysts cn 
yields of tars, oilss and gasoline)9 2208 

Catalytic destructive hydrogenation c f  heavy hydrocarbons 
(Using oxides and sulfides Df metals from groups 2 or 6 
of the periodic table), 2255 

Catalytic dehydrogenation o f  coal. II. Reversibility of 
the dehydrogenation and reduction of coal (Coal reduced 
a% IIOOC wlth Li  ethlenadiamine and dehydrogenated at 
3470C wlth Pd on Ca carbonate as catalyst and 
phenanthrldine as vehicle; H removed from coal by 
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dehNdrogenation can be onl~ par t l~  restored by 
reduction although H added to coat by reducti~r can be 
co~ptetely removed by dehydrogenationl, 2991 

Cata ly t ic  h~drcgenattcn of brown coal and semi-coke. 
Effect of the degree cf dry d i s t i l l a t i o n  of se~i-co~e 
on i ts hvdrcgenaticn (Fe20 ] and other cata lysts ;  
cniefIN ~e ta l t i c  oxides and ch tor ides) ,  56@I 

Cata ly t ic  high-pressure hydrogenation [ o f  coal, ta rs ,  
e t c . ]  for production cf mctor fuets (Review), 58~Z 

Cata ly t ic  f lu td ized-bed coal hydrogenation (Crushed coal 
s lu r r ied  with l iqu id  hydrccarbcns)t 3051 

Cata ly t ic  conversion of materials such as coat, o i l s ,  and 
tars (Treatment with excess free H at 250 to 700oC and 
)50 aim using nonbasic ca ta lys t  and admixture of acidic 
substance to neut ra l ize  @OX of products cf basic 
r e a c t i o n ) ,  2570 

C a t a l y t i c  h y d r c g e n a t i o n  c f  c o a l  to l i q u i d  h y d r o c a r b o n s ,  
692E 

C e n t r i f u g a l  coat  f l a s h  h y d r o g e n a t i o n  in  a r o t a t i n g  
f l u id i zed  bed r e a c t o r  f o r  s f u l l  s i z e d  coal 
l i q u e f a c t i o n  plant ,  7011 (BNL-18268) 

Changes i n  c a t a l y s t s  used in  h i g h - p r e s s u r e  hydrcgenaticn~ 
2658 

C h a r a c t e r i z a t i o n  of oils derived fro¢ t h e  hydrogenation 
c f  Upper Assam coal and their cosparison with 
Nahcrkatiya ~etroleum (Distillate n e u t r a l  oils of the 
bydrcgesatlor product and the petroleum fractions are 
both useful for gasoline production but require further 
h y d r o g e n a t i o n  f o r  u p g r a d i n g  to  m i d d l e  d i s t i l l a t e s ] ,  
6994 

Characterization of coat hydrogenation products, ~056 
Chemical by-products from coal (Potential economic 

contribution cf marketing cf b N prcducts~, 738] (P~- 
1 8 0 8 7 S )  

C h e m i c a l  c h a r a c t e r i s t i c s  and structural-group c o m p o s i t i o n  
o f  s o l u b l e  h y d r o g e n a t e s  c f  f u s a i n  m i c r c c o m p o n e n t s ,  2975 

Chemica l  c o ~ p o s i t i o n  of l i q u i d  p r o d u c t s  of coa l  
h y d r o g e n a t i o n 1  7001 

C h e m i c a l  e n g i n e e r t n g ' s  r c l e  in ccal h y d r o g e n a t i o n  
( P r o d u c t i o n  c f  a r o u a t i c s ;  f l o w s h e e t s ) ,  2e07 

C h e m i c a l  i n v e s t i g a t i o n  c f  l c w - t e e p e r a t u r e  c a r b o n i z a t i o n  
p r o d u c t s  c b t s i n e d  from ~arzass s a p r o m v x i t e s  ( Y i e l d s  
f r c m  c a r b o n i z a t i o n  and f r c m  h y d r o g e n a t i o n  u s i n g  AlaOs 
and Cu6 or  cobalt o x i d e  and ameonium mc lybda te  as 
catalysts~, 2281 

Chemica l  n a t u r e  o f  c o a l  h v d r o g e n e t i c n  p r o d u c t s .  I I I .  
F u r t h e r  chromatographic resolution o f  band III-IV o i l  
on a l u m i n a ,  2712 

Chemica l  n a t u r e  o f  c o a l  h y d r o g e n a t i o n  p r o d u c t s .  I V .  Use 
of m o l e c u l a r  d i s t i l l a t i o n  with r e f l u x  and of extended 
l i q u i d  c h r o m a t o g r a p h v ~  2729 

Chemica l  n a t u r e  o f  c o a l  h y d r c g e n a t i c n  p r o d u c t s .  V. 
S o l v e n t  f r e c t i o n a t J o n  and m o l e c u l a r  d i s t i l l a t i o n  o f  the  
soluble residue from a restricted hydrcgenclvsis and a 
L o u i s i a n a ,  M i s s o u r i ,  c o n t i n u o u s  l i q u i d - p h a s e  
h y d r c ~ n a t i c n ~  2805 

Chemica l  p r c c e s s l n g  o f  brown c o a l  ( R e l a t i v e  m e r i t s  c f  
v a r i o u s  m e t h o d s ) ,  3654 

C h e m i c a l  p o s s i b i l i t i e s  f o r  t he  p r o d u c t i o n  o f  moto r  f u e l s  
(Review of Fischer-Tropsch, BergJus t high-pressure 
h y d r c g e n a t t o n ~  and F i s c h e r  p r o c e s s e s ) ~  5833 

Chemica l  t r e a t m e n t  o f  b i t u m i n o u s  coa l  ( B r i e f  r e v i e w  o f  
p y r o l y s i s ,  e x t r a c t i o n ,  and h y d r o g e n a t l c n ] ,  7 0 9 7  

Chemlca ls~  p i p e  l i n e  gas ,  and l i q u i d  f u e l s  f r o ~  c o a l  
( D i s c u s s e s  work  on u n d e r g o u n d  g s a l f i c a t i o n ,  coa l  
h y d r o g e n a t i o n ,  and the  F i s c h e r - - Y r o p s c h  p r o c e s s ) ,  3921 

Chemica l s  from coa l  h y d r o g e n a t i o n  (Cos t  c f  p l a n t  to  
p roduce  31 ,090  b b l .  c h e m i c a l s  and f u e l s  per  day wou ld  
c o s t  326 m i l l i o n  (1952)) ,  2775 

Chemicals f rom coa l  h y d r o g e n a t i o n  ( 3 0 , 0 0 0  b a r r e l  pe r  day 
p l a n t  wou ld  p roduce  6 .1~  t a r  a c i d s ,  50.8% a r o m a t i c s ,  
16.4~ LPG, and 26.7% g a s o l l n e J ,  2802 

C h e m i s t r y  c f  d e s t r u c t i v e  h y d r o g e n a t i o n  ( R e v i e w ;  23 
r e f e r e n c e s ) ,  2709 

C h e m i s t r y  of b e r g l n i z e t l c n  ( R e v i e w ;  116 r e f e r e n c e s ) ,  2343 
C i t y  C o l l e g e  s t u d i e s  o f  t he  C o a l p l e x  ( O u t l i n e  o f  work on 

r e a c t i c n  o f  coa l  w i t h  H; k i n e t i c s  o f  C g a s i f i c a t i o n ;  
f a s t  f l u i d l z e d  bed;  a g g i o e e r a t i n g  f l u l d l z e d  beds;  S 
a b s o r p t i o n  k i n e t i c s ;  pane l  bed f i l t e r  and f l o w s h e e t  and 
system e t u d l e s ] ~  3112 ( P B - 2 2 9 1 0 1 / 1 )  

C lean f u e l s  f rom c o a l .  C a t a l y s t s  f o r  c o a l  c o n v e r s i o n  
( R e v i e w  w i t h  79 r e f e r e n c e s ] ~  3103 

Clean fuels from coal. Technical end h i s t o r i c a l  
backg round  ( R e v i e w  o f  coa l  s o l v a t l o n ,  p y r o l y s i s ,  
h y d r o g e n a t i o n ,  and p r o d u c t i o n  o f  s y n t h e s i s  gas ;  no 
r e f e r e n c e s ) ,  5351 

Cleanup e e t h a n a t i o n  f o r  h y d r o g a s l f i c a t l o n  p rocess  
( C o n v e r s i o n  c f  c o a l  h y d r o g a s i f l c a t i o n  p r o d u c t  gas to  
h i g h  Btu  g a s ;  c a t a l y t i c  a c t i v i t i e s  o f  N I ,  r e ,  and Ru 
c a t a l y s t s  f o r  a a t h a n a t l o n  o f  CG m e a s u r e d ;  Ni on 
kieselguhr f o u n d  t o  be m c s t  a c t i v e ) ,  5044 

C o a l :  t e c h n o l o g y  ( S u a e s r y  r e p o r t  o f  v a r i o u s  c u r r e n t  
g o v e r n a e n t  e n d  p r i v a t e  a c t i v i t i e s  i n  c o a l  p r o c e s s i n g ) t  
5636 

C o a l - - k e y s t o n e  o f  c h e m i c a l  s y n t h e s i s  ( D e s c r i p t i o n  o f  
s e p a r a t i o n  o f  gas o b t a i n e d  f r o m  coa l  bv e d s o r p t l o n t  
d i f f u s l o n ~  end l i q u e f a c t i o n ,  t he  h y d r o g e n a t i o n  o f  c o a l ,  
and o f  r e a c t i o n s  o f  b l u e  w a t e r  g a s ) ,  6140 

C o a l ,  s c i e n c e ,  and the  f u t u r e  ( C o e p e t i t i v e  a d v a n t a g e s  o f  
p e t r o l e u m  aPd c o a t ;  p o s s i b i l i t i e s  o f  u n d e r g r o u n d  coa l  
gasification), 345C 

Coal, shale, peat, and their products in 1947. I. F u e l s  
p roduced  by h y d r o g e n a t i o n  and s y n t h e t i c  p rocesses  
(Review; 126 references), ~705 

C o a l ' s  e n t r a n c e  i n t o  g a s o l i n e  marke t  set  a t  3 yr 
(Descr ip t ion of Conscl Process), 6844 

C o a l ' s  new i n d u s t r y - - t h e  p r o d u c t i o n  c f  o i l ,  574E 
Coal and char t r a n s f o r m a t i o n  i n  h y d r o g a s i f i c a t i o n ,  8038 
Coal  and c h a r  t r a n s f o r w s t i o n  in  h y d r o g a s i f i c a t i o n ,  4992 
Coal and cha r  t r a n s f o r # a t i c n  in  h y d r o g a s i f t c s t i o n  o f  

c o a l s  r a n g i n g  in  rank  f r o ¢  l i g n i t e  to  l o w - v o l a t i l e  
b i t u m i n o u s ,  5172 

Coal  and c h e m i c a l s  (Rev iew  c f  c h e m i c a l  p r o d u c t s  o b t a i n e d  
f rom coa l  by c a r b o n i z a t i o n ,  h y d r o g e n a t i o n ,  and o t h e r  
t r e a t m e n t ) ,  170 

Coal  and i t s  h y d r o g e n a t i o n  ( A d d r e s s ;  28 r e f e r e n c e s ) ~  2742 
Coat as a raw m a t e r i a l  ( L e c t u r e  w i t h  80 r e f e r e n c e s . ) ,  28?0 
Coat as a sou rce  of l i q u i d  f u e l  ( R e v i e w  o f  i n f l u e n c e  o f  

v a r i o u s  c o n s t i t u e n t s  Of coa l  in  h y d r o g e n a t i o n  and 
c a r b o n i z a t i o n ) ,  8770 

Coal as a c h e m i c a l  raw m a t e r i e l  ( F o r e c a s t  of c h e m i c a l  
t r e a t m e n t  of c o a t ;  coa l  h y d r o g e n a t i o n ;  p r o d u c t i o n  of 
j e t  f u e l s ;  p r o d u c t i o n  o f  f u e l s  o f  h i g h  c a l o r i f i c  
va lue) ,  5801 

Coal as a raw m a t e r i a l  f o r  the p r o d u c t i o n  o f  l i q u i d  f u e l s  
and l u b r i c a t i n g  o i l s  (Rev iew  o f  coa l  h y d r o g a n a t t o n ) ,  
5807 

Coal  b e n e f i c l a t i o n  and m c t c r - f u e l  s u p p l y  ( D i s c u s s i o n  w t i h  
r e s p e c t  to  f u t u r e  in  Germany) ,  2503 

Coal  can also y i e l d  l i q u i d  f u e l s  ( L a b o r a t o r y  
e x p e r t w e n t s ~ t  6888 

Coal  can a l s o  y i e l d  l i q u i d  f u e l s  (Coa l  h y d r o g e n a t i o n  
problems almost e l i m i n a t e d  by mixing h i g h - t e m p e r a t u r e  
coke w i t h  coal; Sn c h l o r i d e  c a t a l y s t ;  gaseous  poduc t  
c o u l d  be used as a s u b s t i t u t e  f o r  n a t u r a l  g a s ) ,  6876 

Coal  c o n v e r s i o n  s t u d i e s ~  3126 (ORNL-TM-4370)  
Coal conversion (Sol id  ca rbonaceous  m a t e r i a l  ~uspanded i n  

s l u r r y ) ,  3094 
Coal  e x t r a c t s  ( H y d r o g e n a t i o n  u s i n g  compounds o f  e l e e e n t s  

o f  the  6 th  g roup  o f  the  p e r i o d i c  t a b l e  as c a t a l y s t s ) ,  
7 2 5 4  

Coal e x t r a c t s ;  d e s t r u c t i v e  h y d r o g e n a t i o n  ( ~  two s t e p  
h y d r o g e n a t i o n  u s i n g  Ni as a c a t a l y s t  in  the  t s t  s t e p  
f o l l o w e d  by a second run u s i n g  W or  ~c as c a t a l y s t s ) ,  
7255 

Coal  gas i f i ca t i on  wares up (Rev iew  cn combined 
h y d r o g a s i f i c a t i c n - - e e t h a n a t i o n  p r o c e s s ) ,  ~209 - 

Coal 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  unde r  ccnditlons 
p r o d u c i n g  mainly heavy o i l s  w i t h  elnor amounts o f  
m i d d l e  o i l s  and g a s c l i n e ~ t  2873 

Cool  h y d r o g e n a t i o n  ( l n  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  to  
h y d r o c a r b o n  o i l s  t c a t a l y s t  i s  more e f f e c t i v e  i f  
p r e p a r e d  i n  s i t u ) ,  303e 

Coa l  h y d r o g e n a t i o n  u s i n g  p r e t r e a t m e n t  r e a c t o r  ( Z a p r o v e d  
o p e r a t i o n  o b t a i n e d  by initially p a s s i n g  pressurlzed and 
p r e h e a t e d  c o a l - o i l  slurry t h r o u g h  p r e t r e a t m e n t  
r e a c t o r  J, 3127 

Coal  h y d r o g a s i f i c e t i o n  ( P r o d u c t i o n  o f  h i g h - B t u  g a s ) ,  5170 
Coal  h y d r o g e n a t i o n  i n  p y r i d i n e  at  300 o ( A t  up to  400 a t e  

p r e s s u r e  u s i n g  • CuCr o x i d e  c a t a l y s t ) ,  EETO 
Coal h y d r o g e n a t i o n  ( P o r t i o n  o f  coal l i q u e f i e d  in sod ium 

c o n t a i n i n g  s u b s t a n t i a l  amount o f  w a t e r  i n  l i q u i d  phase ;  
some o f  l i q u i d  i s  h y d r c c a r b e n ;  In ~os t  runs  c o n v e r s i o n  
o f  coal  to  o i l  and e s p h a l t e n e s  was 3 5 - 4 7 ~ ) ,  7010 

Coal  h y d r o g e n a t i o n  p r o c e s s  e m p l o y i n g  an expanded  
p a r t i c u l a t e  s o l i d s  bed  ( O p m r a t l n g  c c n d l t i o n s :  7 5 0 - 9 0 0 e F  
and 500 -3000  p s l g ) 9  3069 

Coal h y d r o g e n a t i o n  c a t a l y s t s .  S t u d i e s  of c a t a l y s t  
d i s t r i b u t i o n ,  275~ 

Coal  h y d r o g e n a t i o n  ( R e v i e w  d e a l i n g  w i t h  c a t a l y z e r s ,  
p r o c e s s e s ,  and p r o d u c t s ;  m o t o r  f u e l  and o t h e r  o l l  
p r o d u c t s ) ~  2315 

Coal  h y d r o g e n a t i o n  u s i n g  S p o t a s s | u e  c h l o r i d e - z i n c  
c h l o r i d e  m o l t e n  s a l t  m i s t u r e  as a c a t a l y s t  ( C p e r a t i n g  
t e m p e r a t u r e  i s  abou t  400 ° and p r e s s u r e  i s  2500 p s J o )  , 
3 1 1 5  

Coal  h y d r o g e n a t i o n .  Summary o f  p rocaas  and b r l m f  
d e s c r i p t i o n  o f  s p e c i a l  e q u i p m e n t  used In demonstration 
p l a n t  s t  L o u i s a n a ,  M i s s o u r i  ( O p e r a t i n g  s t  700 
a t m o s p h e r e s  p r e s s u r e ) t  6289 

Coal  h y d r o g e n a t i o n .  E f f e c t  o f  v s r i a t l c n s  in t h e  c o a l - t o -  
v e h i c l e  r a t i o ,  6270 

Coa l  h y d r o g e n a t e d  w i t h  c o b a l t  m o l y b d a t e  c a t a l y s t  ( 9 1 1  
c c n v e r s i o n  e t  BO0-880OF and 1000-4000  ps i  p r e s s u r e ) ,  
3054 

C o a l - h y d r o g e n a t i o n  c a t a l y s t s - - b a t c h  a u t o c l a v e  t e s t s  (Use 
o f  NH,CI as p r o m o t e r  w i t h  Sn c a t a l y s t ) ,  2734 

Coa l  h y d r o g a s i f i c e t l o n  c a t a l y z e d  by  a l u m l n l u m  c h l o r i d e  
( B a t c h  r e a c t o r  a t  4 0 0 0  p s i  end 4500;  a m e n a b i l i t y  o f  
c a r b o n a c e o u s  m a t e r / e l  to  c a t a l y t i c  h y d r o g a s i f i c a t i o n  
i n c r e a s e s  w i t h  i n c r e a s i n g  H c o n t e n t  a n d  d e c r e a s i n g  C 
c o n t e n t ) t  5091 

C o a ] - h y d n o g e n s t i o n - p r o c a s s  s t u d i e s .  1 1 I .  E f f e c t s  o f  t i m e  
on r e s t r i c t e d  h y d r o g a n o l y a i s  o f  S p i t s b e r g e n  coo l  w i t h  
A d k i n s  c a t a l y s t  ( H y d r o g e n c l y s l s  s t  375 -388  ° f o r  72 h r ] ,  
2780 

Coal  h y d r o g e n a t i o n  ( P r o d u c t s  o b t a i n e d  a t  d e m o n s t r a t i o n  
p l a n t ) ,  6293 

Coa l  h y d r o g e n a t i o n  c a t a l y s t s  ( C a t a l y s t s  o f  8nCsO ~ p l u s  



539 COAL/HYBROGENATIGN kl i .C l ,  SnClo, t i n  ore plus NH~CI, ZrClz, (NH~}zMoG~, cr 
s u l f u r l z e d  bcq i r o n  ore], 2~97 

Coal h~drcgenaticn p r o c e s s  s t u d i e s .  U. Fu r the r  
h~drcgenol~is of the res idue frcs a restricted 
h ~ d r o g e n o l ~ i ~  o f  P i t t s b u r g h  sea~ c o a l  a t  375 ° f o r  12 
hour~, 2~50 

Coal h~drogenaticn (Reulew)~ 2~7 
C o a l - h y d r o g e n a t i o n  process - unlocks v a s t  aromatic 

hydrocarbons f i e l d  (Pilot plant), 2773 
Coal-h~drcgenaticn-prccess studies. I ,  Role cf coal 

sulfur in the hwdrogenat icn ef coal  (Adkins catalyst 
and t at 1800 p=s.i.), 2 ~ 4  

Cool h~drcgenaticn (Effects c f  reaction temperature.and 
t i e e  cn g a s o l i n e  y i e l d ) ,  2£0~ 

Coal-hydrogenation-process s t u d i e s .  It. E f f e c t s  o f  
temperature on the r e s t r i c t e d  hydrogenolysis o f  a 
Spitsbergen coal with Adkins catalyst (Use of Adkins 
catalyst in hydrogenc l~s is  of  c o a l } ,  2736 

Coal h ~ d r c g e n a t i c n - - n a t u r a l  b i t u m i n o u s  coal; a r t i f i c i a l  
cellulose coal and i ts bitumen and residual portico (At 
440 to 500oc and up to I~0 atm using i ron  cx i de ,  Pe,  
and I as catalysts)~ 2657 

Coal h~drogenaticn process studies, iV .  Effects of 
preheat o~ r e s t r i c t e d  hyd rogeno l ys i s  o f  P i t t s b u r g h  seam 
c o a l  (Hydrcg~ration in r o c k i n g - t y p e  au toc l ave ;  effects 
cf preheat cn yield a~d chemical nature of products), 
282~ 

Coal hNdrcgenatlon. Chemistry (Critical review of 
~hNslcal and chemical factors including rank of coal, 
nature of solvent, type of catalyst~ agitation, 
tempera ture ,  and pressure], 2801 

Coal hydrogenat ion  (Hydrogena t ion  c f  powdered bituminous 
coal suspended in an o i l } ,  291~ 

Coo| hMdraganatlon (B i tuminous  coal cr |ignite), 2919 
Coal hNdrogenat ion lndus t r~  and i t s  f u t u r e  (Review)~ 2569 
Coal hNdrogenatlon (~t 90 atm pressure usin~ Sn and 

s t a i n l e s s  s tee l  cstalysts}, 2717 
Coal h y d r c g a s i f i c e t i o n  (Process for making high Btu gas 

from coal  using 2-s tage h y d r o g a s f f l c a t i o n ) ,  4998 
Cosl h y d r o g e n a t i o n  ( C o a l - o i l  p a s t e  p r e p a r a t i o r  f o r  c o a l  

h~drogena t i o r  p r o c e s s ] ,  2865 
Coal h y d r o g e n e t l o n .  I l I .  Summary report (Satisfactory 

bitumen product can be produced from low-rank coal b F 
using coal-derived so l ven t  such as a b y - p r o d u c t  from 
c o a l  hydrogena ton) ,  3028 

Coal h y d r o g e n a t i o n .  II. Test d a t a ,  notes, and 
c a l c u l a t i o n s ,  3029 

Coal hydrogena t ion .  I. General r e p o r t  ( E v a l u a t i o n  o f  
e f f e c t  o f  c o n c e n t r a t i o n  of  f e r r o u s  ion c a t a l y s t  on 
y i e l d s  end p r o p e r t i e s  o f  hydrogenated coal bitumen), 
3023 

Coal h ~ d r o g e n a t i o n  p r o c e s s  ( S l u r r y  o f  p u l v e r i z e d  coal i n  
H-dono r - so l ven t  sub jec ted to coal liquefaction process 
at 750-840°F and 2500 psig)~ 6954 

Coal h y d r o g e n a t i o n  [Hydrogenation in absence of catalyst 
and In presence of  HOG), 3089 

Coal hydrogenat ion  (Coal  mixed w i t h  o i l  so l ven t  and 
hydrogenated a t  8RbOF in presence of bed of Co 
mo lybds te ) ,  5302 

Coal hydrogenation process (Medium temperature and 
p r e s s u r e s  in combination w i t h  low space velocities; use 
o f  coal pastes:  H passed through paste at  175 to 840 
aim and 490 to 5602C; equipment) ,  2962 

Coal l i q u e f a c t i o n  ( L i q u i d  hydrocarbons prepared from coa l  
by s o l v e n t  e x t r a c t i o n ,  hyd rogena t ion ,  and c a k i n g ) ,  6918 

Coal l i q u e f a c t i o n  u s i n g  h i g h -  and Iow-boillng solvents 
(Low- and h igh - -bo i l i ng  fractions of  coal-derived 
solvent b a i l i n g  at 300-1000 s, the CUt point between %he 
two being approx= 500-6000},  7008 

Coal l i q u e f a c t i o n  by c a t a l ~ t i e  hMdrogenet ion (Use o f  
supported o o t i d  c a t a l y s t s  thus reduc ing p roduc t i on  o f  
aaphaltenes because o f  absence of externally added 
slurry; catalyst o f  CoO 3.4, Mona 13.2,  AlzO~ 83.4, and 
S 4,1~ b~ wt]~ 6961 

Coal l i q u e f a c t i o n  research in the imperial Japanese Navy, 
5786 

Coal products  (Hydrogena t ion  o f  cos l  and t a r s  a t  500 ° and 
150 atmospheres pressure asing a MoO3 and AI(OH)m 
c a t a l y s t ] ,  2408 

Coal refinery. Tangible c o n c e p t  (Review w i t h  21 
r e f e r e n c e s ) ,  3084 

Coal research and coa l  technc logy  in respec t  to the 
conse rva t i on  a t  A m e r i c a n  c o a l  resources ( I n c l u d e s  
carbonization, complete gesification~ and hydrogena t ion  
s t u d i e s ) ,  32~1 

Coal techno logy :  key to clean energg.  Anrual r e p o r t ,  
1973-74 (Production of synthetic f u e l s  from coal), 5567 
(sP-20oTe)  

C o a l - t o - o i l  research at Bruceto~,  Pennsylvanla 
(Hydrogena t ion  o f  c o a l } ,  5374 

Coal t restment  f o r  the product ion o f  f u e l ,  e t c .  
( O x l d a t i o e  t reatment  and removsl of  o x i d i z e d  material 
p r i o r  te hMdr¢genat lcn] ,  2537 

C o a l l f | e a t t o n  process ( E f f e c t s  o f  degree o f  
polMmer izat len  upon r e s c t i v l t ~  o f  coal), 7300 

C o l l o i d a l  s o l u t i o n  o f  c o a l ,  2326 
C o l l o i d s l  s o l u t i o n s  c f  c e a l  and i t s  hydrogenat ion ( 4 3 0 o  

and 200 etm},  2321 
Combustlble gas end coke from carbonaceous materials (At 

)5 Itm pressure and epproximate]~ 800sC)~ 2638 
Comperiaon of major prsTmssee f o r  sMnthetic liquid f u e l s ,  

6222 
C a m p e s i t i a n  c f  c o m m e r c i a l  l i q u i d - p h a a e  h y d r o g e n a t i o n  

p r o d u c t s .  IV.  H y d r o g e n a t i o n  p r o d u c t  o f  Cheremkhcvo  
c o a l ,  2909 

Constituents of benzine from brown coal gas, 2268 
C o n t i n u o u s  h y d r o g e n a t i s n  o f  c o a l s  ( ~ a p o r - p h a s e  

r e h y d r o g e n a % i o n  o f  h y d r o g e n a t e d  o i l s ;  b e h a v i o r  o f  
stainless s t e e l  reaction uessel], 2505 

Cont inuous h y d r o g e n a t i o n  c f  c o a l .  I. Deve lopmen± o f  a 
l i q u i d - p h a s e  p l a n t  ( t e a l - i n - o i l ) ,  2490 

Continuous distillation of coal and hydrogenation of 
c o n d e n s a b l e  v o l a t i l e s  ( C o n t i n u o u s  m u l t i s t a g e ,  
pressurlzed ccal distillation end gasification system 
in single vertical vessel], 7125 

Continuous hydrogenation under pressure, 2~39 
Controlled degradation of coal and its derivatives bN 

hydrogenation. Comparative study of model compounds 
(Hydrogenation in glass apparatus using Mo sulfide 
catalyst from 540 to 430 ° 2% 0.1-10 tort), 5051 

Conversion of s o l i d  fossil fuels into hydrocarbons 
(Production of liquid fuels, city gas~ and chemicals), 
3010 

C o n v e r s i o n  o f  s e l i d  and l i q u f d  f u e l s ~  e t c . ,  i n t o  more  
v a l u a b l e  l i q u i d  p r o d u c t s  (300 t o  500o;  ZO etm 
pressure), 2216 

Conversion o f  fossil fuels tc liquid fuels ( L i q u i d  fuels 
sufficient to satisfy current (1966) and future markets 
can be produced from US8 extensive carbonaceous 
deposits}, 6819 

Conversion of coal into liquid fuels by the Fischer 
process (Development of catalyst active at 190 ° and 1 
aim that produces paraffi~ie hydrcoarbone), 5773 

Conversion of coal t o  acetylene in arc-hea%ed hydrogen, 
3053 

Conversion of coal %o liquid products by spraying with 
HCI, mixing with Fe treated with NaOH reacted with H at 
430 ° (97.6~ conversion), 2465 

Convert coal to liquid fuels with H-coal [process] (Coal 
converted to light crude distillate that can be 
converted to gasoline; H-coal process is economicall~ 
competitive with conversion of petroleum crude oil to 
gasoline), 6868 

Converting coal to more valuable fuels (Review of 
developments in coal hydrogenation for preceding 
decade; economlc feasihlllty of coal oonversion into 
liquid fuels; hydrogenation end cracking at I00 %0 200 
atm and up to 450oc with catalyst in fluIdized bed), 
6799 

Corona proceeding of ooal, 2990 
Cyclic process for converting coal into liquid products 

by ase of fixed catalyst beds (Catalyst is Co mo!~bda%e 
on AI oxide; hydrogenation at 750OF, ZOO paig)~ 692~ 

Degradation products of coal hydrogenol~sis under mild 
oonditions (Hydrogenation at I00 a%m end 360-70 ° in 
presence of Cu~--BaO--CraO~ catal~st), 2878 

Destructive hydrogenation of coal, ere. (Using catalysts 
of Zn acetate or formate wlth halogen compounds), 2527 

Destructive hydrogenation of coal, etc. (Pre%reetment of 
coal with oxidizlng agents (air et 200o; NO at 70o; or 
C1 at 20 to  7 0 a ) ) ,  2528 

Destructive hydrogenation o f  coals, tara, mineral oils, 
etc. (Temperature 73000C, pressure at least 50 aim, 
catalyst ccntelning B or B compound), 2529 

Des%ructiue hydrogenation (Continuous produotion of 
hydrocarbons of high boiling p o i n t  from hydrogenation 
of coal paste containing oil having en upper b.p. of 
300oc; res idues  r e c y c l e d ) ,  2550 

Destructive hydrogenation of oils (Preheating at lOO to 
300oc in presence of eatalyst)s 2621 

Destructive hydrogenation (Use of catalysts consisting of 
Pb or Pb compounds and halogen or H halide; use of 
PbCla and CCI~)9 2473 

Destructive hNdrogenatien (Catalysts c o n t a i n i n g  Z 
c o n s t i t u e n t s :  Zn or Mg ox ide or Zn s u l f i d e ;  ox ides  end 
sulfides of NI and Co; oxides of ~ and metals of 5th 
g roup ) ,  2250 

D e s t r u o t i v e  hydrogenat ion  o f  carbonaceous m a t e r i a l s  %o 
form l i q u i d  prodec%s ( S o l i d  c a t a l y s t  c o n t a i n i n g  
multlvalent metal and 5 (Co su-l'fide); 20 a%m pressure), 
2251 

Destructive hydrogenation of carbonaceous materials 
(Catalyzed b~ a mixture containing Mo end an activated 
mass derived from an alkaline Fe oxide-containing 
material obtalned from the conversion of bauxite to AI 
oxlde'by wet treatment), 2252 

Destructive hydrogenation of materials such as brown 
ceal~ tar, or oil residues (At about 600 ° and et least 
20 aim pressure using ammonia as a catalyst], 2252 

D e s t r u c t i v e  hydrogenetlon (Using pressure above i000 aim 
and can be as high es IO,O00 aim), 2154 

Destructive hydrogenation (480 ° and 50 aim pressure using 
carbide catal~sts )~ 2165 , 

Destructive hydrogenation ef carbonaceous materials 
(Using Ge or a compound of Ge in association with S or 
a compound of b i v a l e n t  S as catalyst), 2594 

Des%ructlve hydrogenation of solid carbonaceous materiels 
(Coal suspended i n  oil; t i n  oxalate and NH~CI es 
catalysts), 2595 
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D e s t r u c t i v e  h y d r o g e n a t i o n  (C f  ca rbonaceous  ~ a t e r l a l s  in 

the presence c f  co=pounds f u r n i s h i n g  ha logen  h a l i d e s  
under  the r e a c t i o n  c o n d i t i o n s  (460  ° and 220 a tmospheres  
p r e s s u r e ~ l ,  2414 

D e s t r u c t i v e  h y d r o g e n a t i c n  ( A t  460c end 290 a tmospheres  
p r e s s u r e  in  the presence c f  HzSO , or (NH,)eMoO ~ 
s o l u t i o n  c o n t a i n i n g  0 .1X i s o p r o p y l n s p h t h a l e n e - s u l f o n i c  
a c i d l y  2415 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Us ing  Fe,  Ni~ Me, Cr ,  Sn~ or  
t h e i r  compounds as c a t a l y s t s ) ,  2187 

D e s t r u c t i v e  h y d r o g e n a t i o n  c a t a l y s t s  (Optimum a tomic  
p r o p o r t i o n  a t  p r o m o t e r s  f o r  use w i t h  Me c a t a l y s t ) ,  2211 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( A t  2500C or h i g h e r ,  20 a tm.  c r  
more us ing  c a t a l y s t s  formed by t r e a t i n g  me ,s i s  o f  
groups 2 and E w i t h  v o l a t i l e  S o r  S compcunds)~ 2212 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  coa l  and o t h e r  ca rbonaceous  
m a t e r i a l s  ( U s i n g  c a t a l y s t  produced by t r e a t i n g  meta l  
o x i d e s  (such  as Fe and Co) with H~S), 2213 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( P r o d u c t i o n  o f  low bo p.  
h y d r o c a r b c n s  by h e a t i n g  o f  ca rbonaceous  m a t e r i a l s  at  
h igh  p r e s s u r e  (1000 atm) w i t h  H - c c n t s i n t n g  gas), 2214 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( A t  250 t c  7000C and 100 to  500 
atm p r e s s u r e  in  p resence  c f  ~o c e t a t ~ s t  and HzS)~ 2197 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( T r e a t m e n t  of b i t u m i n o u s  
ca rbonaceous  m a t e r i a l  w i t h  ac i d  p r i o r  to  h y d r o g e n a t i o n  
2C0 atm p r e s s u r e  and 4500~,  2349 

D e s t r u c t i v e  h y d r o g e n a t i c n  c f  b i t u m i n o u s  m a t e r i a l s  uch as 
coal, t a r ,  and oli (At 50 atm in presence of catalyst 
c o n t a i n i n g  two c o n s t i t u e n t s  one comprising Ag, a 
m i x t u r e  o f  Cu w i t h  Zn~ o r  a m i x t u r e  o f  Co w i t h  Cd)~ 
2157 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Use o f  lead or lead compounds 
as catalysts), 2451 

D e s t r u c t i v e  h y d r o g e n a t i o n  c f  c a r b o n a c e o u s  ~ a t e r i a l s  
( C a t a l y s t  c o n t a i n i n g  Re i n  c o l l o i d a l  f o r m ) ,  2 2 2 0  

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  c o a l ,  t a r s ,  m i n e r a l  o i l s ,  
etc (Us ing  HC cr Mc ccspcunds as catalyst in first 
stage and I c r  I compounds as c a t a l y s t  in second or  
subsequent  s tages) ,  2345 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Coal  pas tes  mixed w i t h  Sn 
oxa la te  and NH~CI, r e a c t e d  w i t h  H at 4EOoC under 250 
a t e ;  halogen removed w i t h  Ca(OH)a), 2575 

D e s t r u c t i v e  h y d r o g e n a t i o n  c f  R a i c h i k h i n s k i i  coal ( A t  350 
t o  4 0 0 o c  and 790 a t e  us ing  Mc5~ c a t a l y s t ) ,  5 8 3 5  

D e s t r u c t i v e  h y d r o g e n a t i o n  (Us ing  a h a l i d e  cf H as the 
c a t a l y s t ) ~  2515 

D e s t r u c t i v e  hydrogenation of ca rbonaceous  materials 
( P r o d u c t i o n  o f  l i q u i d  h y d r o c a r b o n s  us ing  s u r f a c e -  
t e n s i o n - r e d u c i n g  s u b s t s n c e s ) ~  2160 

D e s t r u c t i v e  h y d r o g e n s t i c n  ( A t  250 tc  500oc a t  h igh  
p r e s s u r e  us ing  m e t a l l i c  v e s s e l s  a c t i v a t e d  o c c a s i o n a l l y  
w i t h  i o d i n e  c r  i o d i n e  c o m p o u n d s ) ,  2 5 8 7  

D e s t r u c t i v e  h y d r o g e n a t i c n  (Us ing  Zn s a l t s  o f  carboxNlic 
ac ids  o f  low m o l e c u l a r  w e i g h t  ( l e s s  than  5 C a toms)  
p r e f e r a b l  N w i t h  an a d d i t l c n  o f  h a l o g e n } ,  2 5 8 9  

D e s t r u c t i v e  h ~ d r c g e n a t i c n  (Us ing  pas te  made o f  aqueous 
solutions of setal salts (ZnCla)), 2533 

D e s t r u c t i v e  h y d r o g e n a t i o n  an~ cracking processes  
( C a t a l y s t s  suppo r t ed  cn c a r r i e r s  p r o , r e s t e d  w i t h  H a t  
h igh  t e m p e r a t u r e  and pressure), 2 5 3 4  

D e s t r u c t i v e  h y d r o g e n a t i o n  (Us ing  as a c a t a l y s t  Pc or  a 
compound cf Pb in  a s s c c i a t i c n  w i t h  a ha logen or a 
h a l i d e  o f  Hi,  2 6 2 4  

Des t ruc t i ve  hydrogenat ion of mater ia ls  such as brown 
coa]~ t a r ,  or  o i l  residues (At  300-700 ° and at least  20 
arm pressure us ing  nitrides of Cr, Mn, Si~ T i ,  or V as 
c a t a l y s t s ) ,  2 2 5 4  

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  s o l i d  ca rbonaceous  m a t e r i e l s  
( A t  300-700  o and a t  l e a s t  20 a tmospheres  p r e s s u r e  u s i n g  
s u i f i t e s  o f  a meta l  o f  the 6 th  group such as Cr,  ~o, ~s 
cr  U s u l f i d e  as c a t a l y s t s ) ,  2385 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Aqueous s o l u t i o n  o f  the 
c a t a l y s t  such as n i c k e l  n i t r a t e  or  NH. mo iybda te  is  
sprayed over  e n t e r t a i n ,  2189 

D e s t r u c t i v e  h y d r o g e n a t i o n  (CaSO** Ca a l u m i n a , e ,  or  Ni 
compound c a t s l y s t s ) ~  2~14 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( P r o d u c t i c n  o f  h y d r o c a r b o n s  by 
t r e a t s e n t  of  d l s t i l l a b l e  ca rbonaceous  m a t e r i a l s  w i t h  
h y d r o g e n a t i n g  gases a t  above 300 o and above 20 a t m , ;  
use o f  AgzCrO~ CuG~ and compounds c f  me ta l s  o f  7 t h  and 
8 th  groups as catalysts)~ 2515 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( ' ' L u x m s s s ' '  ( a l k a l i n e  f e r r i c  
h y d r o x i d e )  mixed w i t h  molybdenum as molybdenu~ 
compounds as c a t a l y s t ) ,  2174 

D e s t r u c t i v e  h g d r o g e n a t i o n  ( C a t a l y s t s  o f  Cry W, U, Mn~ Co, 
N i ,  o r  Fe, t h e i r  compound£ or  m i x t u r e s ,  in c o l l o i d a l  
for~), 2199 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( P r e v e n t i o n  o f  c o r r o s i o n  o f  
a p p a r a t u s  in p resence  of corrosive ha logens  by a d d i t i o n  
cf sulfates cr  s u l f i t e s  o f  alkali or a l k a l i n e  e a r t h  
me ta l s  o r  Z n ) ,  2463 

D e s t r u c t i v e  h y d r o g e n a t i o n  cf materials such as coai~ 
brown coal, and l i g n i t e  (Using Frussisn blue as a 
c a t a l y s t ) ,  2 3 5 3  

D e s t r u c t i v e  h y d r o g e n a t i o n  of b i t u m i n o u s  materials such as 
c o a l ,  t a r s ~  or  o i l s  ( G r e a t e r  t han  20 atm p r e s s u r e  and 
4 5 0 0  t e m p e r a t u r e  u s i n g  Ru~ Pt~ Pd, or Ag d e p o s i t e d  on 
support o f  MgC, magneslte, or Cr oxide as catalysts), 

2 1 5 8  
D e s t r u c t i v e  h y d r o g e n a t i o n  ( T r e a t m e n t  w i t h  hC.  then 8n 

o x a l a t e ,  NH~CIs and H a t  4500 and 2 5 0 o c ) t  2682 
D e s t r u c t i v e  h y d r o g e n a t i o n  c f  c o a l ,  e t c .  ( T r e a t m e n t  o f  

c o a l ,  wood, o l l  sha le  or  o t h e r  s o l i d  carbonaceous 
m a t e r i a l  w i t h  s t r e s e  o f  H at  450 ° and 200 e l m ) ,  2406 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  coa l~  e t c .  ( T r e a t l e n t  w i t h  H 
a t  450 ° and 200 a tmospheres  p r e s s u r e  u n t i l  t a r r y  
p r o d u c t  I s  o b t a i n e d  a f t e r  f i l t r a t i o n  f u r t h e r  t r e a t m e n t  
w i t h  H in  p resence  c f  c a t a l y s t ) ,  2407 

D e s t r u c t i v e  h y d r o g e n a t i o n  c f  coa l~  e t c .  ( H y d r o g e n a t i o n  c f  
c o a l 9  t a r s ,  m i n e r a l  o i l s  in presence  o f  c a t a l y s t  t h a t  
is  added in a f i n e l y  d i v i d e d  f o r ~  a f t e r  the  m a t e r i a l  
has been hea ted  to  the r e a c t i o n  t e m p e r e t u r e ) t  2525 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  carbonaceous  m a t e r i e l s  ( A t  
high temperature and high pressure in the presence of 
HaS u s i n g  Mo or  W as c a t a l y s t ) ,  2248 

D e s t r u c t i v e  h y d r o g e n a t i o n  (400  to  700 o , A l ,  S i t  Cu-Fe9 
porous carbon, silica t hydrosillcetes, alumina end 
mangnesia  c a t a l y s t s ) ,  2249 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  coa l  and o ther  m a t e r i a l s  
( A l s o  i n c l u d e 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  l i q u i d  
p r c d u c t s ) ~  2 ;52  

D e s t r u c t i v e  h y d r o g e n a t i o n  ( A t  355 a end 250 a tmospheres  
p r e s s u r e  us ing  s u l f i d e s  o f  the  5 the 6 t h ,  o r  Fe group o f  
the  p e r i o d i c  t a b l e  as c a t a l y s t s ) ,  2592 

D e s t r u c t i v e  h ~ d r o g e n a t i o n  (Us ing  meta l  h a l i d e s  as 
c a t a l y s t s  t o g e t h e r  w i t h  the same ha logen  as in the  
h a l l d e ) ~  2411 

D e s t r u c t i v e  h v d r o g e n a t i c n  ( A t  7250 arm and above 400oc)~ 
2536 

D e s t r u c t i v e  h ~ d r o g e n a t i c n  ( A t  >200 e ta  and ebcve 300oC; 
d e h y d r o g e n a t i o n  s t e p )  s 25~7 

Destructive h~drogenstlcn cf coals, tars, sineral oils, 
e t c .  ( C a t a l y s t s  o f  me ta l  h a l l d e s  w i t h  meta l  o f  the Eth 
p e r i o d i c  group or t h e i r  compounds)s 2535 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( C o p r e c l p i t a t e d  Pe and Ai 
o x i d e s  as c a t a l y s t s ) ,  2155 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( U s i n g  a bas i c  c x y g e n -  
c o n t a i n i n g  s a l t  o f  TI o r  e r e d u c t i o n  o r  t r a n s f o r m a t i o n  
p r o d u c t  o f  such a s a l t ) ,  2302 

D e s t r u c t i v e  h y d r o g e n a t i o n  Of ca rbonaceous  subs tances  (250 
to  700 ° and 100 t c  500 a te  p r e s s u r e ;  W c a t a l y s t s ) ,  2210 

D e s t r u c t i v e  h y d r o g e n a t i o n  c f  b l t u w i n o u s  m a t e r i a l s  (Us ing  
s o l i d y  f i n e l y  d i v i d e d  c a t a l y s t  o f  t u n g s t i c  a c i d ,  
mo i~bd ic  a c i d ,  and 2nO~, 2255 

D e s t r u c t i v e  h y d r o g e n a t i o n  c [  coa l  ( E v a l u a t i o n  o f  S, 
FezCs~ MoSsy MUD], Sn(OH)~,  CuO, (NH~)zMcO~, ZnC. Cut 
and Fe(CH)~ as c a t a l y s t s ) ,  2389 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( C a t a l y t i c  a c t i v i t y  o f  
' ' L u x m a s s e , ' ' ) ,  2 1 7 0  

D e s t r u c t i v e  h y d r o g e n a t i o n  ( ~ e t h o d  for a v o i d i n g  chok ing  Cf 
c a t a l y s t s  by h igh  m o l e c u l a r  w e i g h t  carbon ccmpounds)s 
2171 

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  l oe  b o i l i n g  
p o i n t  hydrocarbons s t  440 ° and 200 s t=  pressure in 
presence  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  o f  ca rbonaceous  m a t e r i a l s  such 
as coa l  ( C a t a l y s t  of  a l k a l i n e  Fe c x i d e - c o n t e i n l n g  wsss 
o b t a i n e d  from the  c o n v e r s i o n  o f  b a u x i t e  to  A[ o x i d e ) ,  
2196 

D e s t r u c t i v e  h ~ d r o g e n a t i o n  (Use as c a t a l y s t s  a t  e l emen ts  
o f  3rd  or  4 th  groups a c t i v e  C, or  5 [08  in  f i r s t  s t a g e ;  
use as c a t a l y s t s  o f  Coy Mc~ W, cr  t h e i r  compounds i n  
second s t a g e ;  450 ° and 200 atm p r e s s u r e ~ ,  2~55 

D e s t r u c t i v e  h ~ d r o g e n a t i o n  c f  coa l  w i t h  t e t r l i l n  and w i t h  
• m i x t u r e  o f  r e l a t e d  co~pounds as aed ia  ( S o l v e n t  
e f f e c t s ) ,  2~70 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Use o f  c h l o r i d e s  o f  Rg~ NHQ, 
Fe, Cry N i ,  and Mn and a l k a l i  b o r a t e s  as a c c e l e r a t o r s ) ,  
2346 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  v a r i o u s  ca rbonaceous  
m a t e r i a l s  such as t a r s .  o i l s ,  c o a l ,  e t c  ( A t  300-700 o 
and s t  l e a s t  20 a tmospheres  p r e s s u r e  us ing  • c a t a l y s t  
c o n t a n i n g  a heavv meta l  s u l f i d e  t o g e t h e r  w i t h  s f r e e  
heavy meta l  and a d i f f i c u l t l y  r e d u c i b l e  meta l  o x i d e ) ,  
23~8 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  ca rbcnaceous  m a t e r i e l s  
( R e a c t i o n  t e m p e r a t u r e  c o n t r o l l e d  by i n t r o d u c t i o n  o f  
cooling agen t  i n t o  reactlcn vessel), 2579 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  c o a l s  ( A t  364 -480  o and 0-233 
atm p r e s s u r e ;  NiC and NH~ molybdmte as c m t a l y s t s ) s  2309 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Use o f  sodium o r  po tass ium 
compounds c o n t a i n i n g  AI~ Fet or  Sn as c a t a l y s t ;  below 
100 Kg p r e s s u r e  and 4 2 0 o ) t  2448 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( I m p r e g n a t i o n  w i t h  aqueous 
s o l u t i o n s  o f  s o l u b l e  compounds o f  Fe o r  Coy e . g . ,  
FeC lz ,  FeSO~, o r  Co n l t r a t e ) ,  2449 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  coa l  ( C a t a l y z e d  
h y d r o g e n a t i o n  o f  coa l  and o i l  p r o d u c t  o f  p a r t i c l e  l i s a  
<10 ~ ) ,  2559 

D e s t r u c t i v e  h y d r o g e n a t i o n  (Coa l  p a s t e s  ~ l x e d  w i t h  Sn 
o x a l a t e  and NH,CI t  hea ted  w i t h  H a t  250 atm to  4 6 0 o c ) ,  
2571 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  c o e i s ~  t a r s ,  m i n e r a l  o l l l ~  
e t c .  (Use o f  C I ,  mr, or  I compounds o f  U, Ha, or  W as 
c a t a l y s t s ) ~  2519 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( I r o n  o x i d e  c e t a l y e t ) ~  ~178 
D e s t r u c t i v e  h y d r o g e n a t i o n  ( M u l t i s t a g e  c a t a l y z e d  p rocess  

us ing  ~o or  I as c a t a l y s t s ;  p r o d u c t i o n  o f  l i q u i d  
p r o d u c t s ~ s  2177 



541 COAL/HYDROGENATICN D e s t r u c t i v e  hydrogenet ic~  of  ccal and o the r  s o l i d  
carbonaceous aaterlals (Use of m e t a l  sulfides other 
than Me s u l f i d e s ) ,  2455 

D e s t r u c t i v e  h y d r o g e n a t i c n  a f  b i t u m i n o u s  c o a l  u n d e r  h i g h  
pressure (Use c f  classical 8n, Co--Ks,  and Fe 
c a t a l y s t s ,  a s  Mall as z e o l i t e  ,:atal~sts)~ 5963  

Destructive hydrogenat ion  Of carbonaceous materials 
( S u l f i d e  c f  Betel i r  6th greup as catalyst; 300 to  
7000), 2354 

Des t ruo t l ue  h~drcgenstlon e f  solid fuels (Increase [n 
hydrocarbon yield bN extraction w i t h  a c i d s  (HCI, a c e t i c  
acid. or sulfonic acids)), 2355 

D e s t r u c t i v e  b~drcgenat icn  (McO~ pnetreated with COx or  
SO~ c r  WOo pretreated wi th  NO as catalysts), 2159 

D e ~ u l f u r i z a t i c n  b~ means c f  d e s t r u c t i v e  h~dro~enat icn  
(Rev iew;  El r e fe rences )~  376 

Development of hydrogenat ien c f  coal  (Reviw), 2202 
Developments in c o a l  r e s e a r c h  and techno logy i n  1937 and 

1935 (Rev iew) ,  ~884 
Develcpmont a~d prospects  f o r  the hydrecenation o f  coa l  

( R e v i e w ) ,  3027 
Development cf hydrogenat icn  and Fischer--Tropsch 

p r o c e s s e s  in  Germany, Elg5 
Development c f  h igh -p ressu re  h v d r e g e n a t i o n  ( o f  c o a l )  and 

the  f i r s t  I t a l i a n  euccesse~ (Rev iaw) ,  2425 
D iese l  o i l  and f u e l  (Hyd roge ra t i en  at >5800C and e leva ted  

p r e s s u r e  in  p r s s e n c a  of  n c n - p s r a f f i n i c  or  o l e f i n i c  
h y r c e e r b c n s ) ,  5953 

Dilute phase hydrogenation c f  high-volatile bituminous 
coal, 3024 

D i r e c t  production o f  stabilized cracked b e n z i n e ' s  from 
coa t ,  wood,  l i g n i t e ,  and s i m i l a r  materials, 5938 

D i s t r i b u t i o n  o f  average molecu lar  weight  and average 
s t r u c t u r a l  parameters o f  c i l  produced b~ cool  
h y d r o g e n o i ~ s i s  under pressure (Hyd regeno l ys i s  at 2 0 0 -  
220 kg/sq cm and 390-~I0 ° produced ells that were 
f r a c t i e n a t e d ) ,  3076 

D i s t r i b u t i o n  of  c a r b o n ,  h y d r o g e n ,  n i t r e g e n ~  s u l f u r ,  and 
oxygen in  the h~dregenat icn  products o f  an eocene brown 
c o a l  (llO ate end 470 ° in  presence e f  Fez03), 2206 

Economic evaluation cf e prcces~ tc produce ashiess, l ow-  
s u l f u r  f u e l  i ron  c c a l ,  ~16~ 

[ c e r a m i c s  c f  t he  p r o d u c t i c n  c f  ~ a s c l i n e ,  f u e l  a l l ,  and 
aromatic c h e m i c a l s  f rom c o a l  ty hydrogenat ion (Coa l  
hydrogenat icn  p lan t  c~erated a t  550e, 2000 ps i  H~ 
l O g / m i n  c o a l  f e e d  n o t e ,  and H f l o w  o f  90 I / m i n  w i t h  
z inc  c h l o r i d e  a s  hyd rogena t i o r  catalysts], 6996 

Effect of  a l n e r e l  c o n s t i t u e n t s  upon the hydrogenat ion  of 
solid fuels ( E f f e c t s  c f  Fe~Oz,  Z n C I a ,  and 5 i 0 2  as 
catalysts], 2182 

E f f e c t  o f  c a t a l y s t s  on the  h N d r o g e n c [ ~ s i s  e f  r e a l  ( T i n  i s  
best c a t a l y s t  in pr imorV c rack ing  o f  r e a l  and Zr - -Sb  
a l l e y  is best in h~drcgenc l~s is  c f  aspha i t enes ) ,  6240 

E f f e c t  c f  compos i t ion  and rank o f  c o a l  on hydrogena t ion ,  
2673 

Effect or m i n e r a l  and  organ ic  a c i d s  on the hydrogenat ion  
of  the Aleksandrilsk brcwv ccal (Effects a f  individual 
compcnents of  ash (S iCk,  CoO, Fe~Cs, ~ lzCz,  MgOs and 
NaaO) c~ r e s u l t s  us ing de-ashed c o a l .  Effects o f  
Fe(OH)] ,  HeSs ,  or FeZ= c a t a l y s t s  on results), 2602 

E f f e c t  of  r e a c t i c n  v a r i a b l e s  cn hgdrogenat ien of 
B e r a g o l a i  (Assam) ccal (Ammonium ~c lybda te  c a t a l y s t  a t  
moderate pressures; i n v e s t i g a t i o n  o f  e f f e c t  o f  
a g i t a t i o n ,  p ressure ,  tempera ture ,  and t ime on H 
consumption and produc t ion  c f  l iquid fuels), 5967 

E f f e c t  o f  the heat ing-up r a t e  and the i n i t i a l  r e a r % i o n  
r a t e  o f  h igh -p ressure  c o a l  h M d r o g e n o l ~ s i s  ( ~ e d  mud 
c a t a l y s t  and S c o c a t e i ~ s t ;  a u t o c l a v e  at 400-5~0 ° and 
230 kg/cm=), 3059 

E f f e c t  of  ferric ox ide  on the h y d r o g e n a t i o n  o f  O y u b a r i  
coal in T e t r e l i n  as the reacticn medium (Coals (<100 
mesh) e x t r a c t e d  a t  50 s wi th  py rod ine  and deashed, were 
hydrogenated f o r  168 h r .  a t  300-4000 and 50 kg/cma),  
3061 

E f f e c t i n g  c a t a l y t i c  r e a c t i o n s  such as d e s t r u c t i v e  
h~drogenat ion of  coals, tar~ or o i l s ,  e t c .  (Us ing a 
m e t a l  sulfide catalyst), 2585 

E f f e c t s  c f  mixing o i l s  cn h~drcgenet ion o f  coal  pas te  
(Us ing t e t r a l i n ,  l i q u i d  p a r a f f i n ,  phenol ,  and q u l n o l i n e  
to form pas te ) ,  2699 

E f f e c t s  o f  temperature cn the h y d r o g e n a t i o n  o f  certaln 
b i t u m i n o u s  coals ( U s i n g  a Ca- -Cu- -ch romi te  c a t a l y s t ) ,  
2716 

£1ectrochemical hydrogenation of coal (Kxperimental work 
a t  U.S.B.M.; produc t i on  c f  l i q u i d  fuel]~ 6785 

Engineering evsluaticn and review o f  CONSOL s~n%hetic 
fuel process (Conver ts  h i g h - s u l f u r  Eastern coal %c a 
l o w - s u l f u r  fuel o i l ) ,  6977 

E n r i c h i n g  c a r b o n a c e o u s  m a t e r i a l s  ( E l e v a t e d  temperature 
end pressure in presence of  Has and ~o or W or t h e i r  
compounds)~ 2191 

E s t i m a t e d  p lan t  and ope ra t i ng  costs  f o r  producing 
gssc l l ne  b~ coal hydrogena t ion ,  6~76 

Eetimated cost c f  producing heov~ fuel o i l  bN 
h y d r c g e n a t i o r  c f  c o a l  (Direct h y d r o g e n a t i o n  and 
combination c f  hydrogenat lcn  w i t h  e x t r a c t i o n ) ,  6235 

E e t i m e t e s  cn coamer¢ ia l  corona process ing  c f  coal  
(Eccnomic s n a l v s f e  o f  p lan t  processing i0,000 tons o f  
c o a l  d e i l N  i r  c o r o n a  r e a c t c r ;  F roduc t ien  o f  l i q u i d  
f u e l ) ,  5e00 

E v a l u e t l o n  o f  ' ' P r o ~ e c t  H - c o a l  ~ ( P r o d u c t i o n  o f  

h y d r o c a r b o n  l i q u i d s  by h y d r o g e n a t i o n  w i t h  c e b a l t - -  
molybdenum c a t a l y s t ) ,  3021 ( P B - 1 7 7 0 E S ]  

E v o l u t i o n  o f  t h e  t e c h n t q a e  o f  t h e  h y d r o g e n a t f e n  o f  c o a l  
and heavy o i l s  ( R e v l e w ) ,  2505 

Experiments on the continuous hNdregenatlen of coal (180 
to  250 aim and Sn(~H)a catalyst), 2553 

Experiments on a Goffin gas plant, 3155 
Experimental evidence for catalyst activity cf coal 

minerals, 3091 
Experiments with a 3-foot-deep bed cocurrent reactor. New 

assessment (Temperature 500-9500; total pressure 5C0-- 
600 psi; H partial pressure 15-550 psl; coal feed rate 
5-36 Ib/hr), 5117 

Extracting solid bituminous carbonaceous substances 
(Extraction under pressure and hydrogenated at 470 to 
480 ° at 650 arm pressure), 7256 

Extracting and hydrogenating coals etc. (Solvent 
extraction at 200 to 400oc and 1 to 200 a%m using 
catalysts of an(OH)a, Sn catalysts, MeOa, (NH~)zHcQ~, 
or Ni under 20 to 300 arm), 7253 

Extraction and hydrogenation of coal (Introduction of 
low-boiling substances (benzlne)), 2532 

Extractlon of plastic materials and binders from coa ls  
(Moderate-temperature hydrogenatlon process for 
preparation of products having valuable plastic and 
b ind ing  p r o p e r t i e s ) ,  2971 

Extraction of liquid hydrocarbons from coal (Use of 
aromatic solvent under hNdrocracking ccnditlcns), 733E 

E x t r a c t s  and hydrogenat ion  p roduc ts  o~ c o a l ,  e~c= 
( P r e v e n t i o n  c f  p o l N c e r i z a t i o n ,  cendenaat lon~ or  
o x i d a t i o n  bN a d d i t i o n  o f  high mo lecu la r  we ight  o rgan i c  
o r  e r g a n e m e t a l l i e  c o m p o u n d s ) ,  2521 

Extracts from fuels such as coal, llgnite, or peat (Solid 
fuels boiled with o r g a n i c  solvents a% >100 arm and 330 
to 415°C, filtered), 2~22 

Facts, no% fiction, about synthetic liquid fuels 
( E c o n o m i c  studN), 5533 

Feasibility ef conversion of high sulfur tertiarN coals 
of Assam to energN products and chemicals, 5875 

F i n d i n g  fresh uses for coal (Flow charts, brief 
descriptioas, and economic calculations for new coal- 
processing methods developed by US companies), 5053 

Fixed solid catalNs% for pressure hydrogenation (of coal) 
(Stud N of various phases as catalysts, %empera%ure~ 
pressures, refining and content ef high belling 
materials), 2489 

F o r e i g n  developmants In coal gasiflcatlon 
(Hydrogaslfication appears %0 offer more eeonomlc 
method for making hlghar h e a t i n g  v a l u e  gases than 
catalytic methods), 4915 

Forming a low,sulfur residual fuel oil from e high-sulfur 
c o a l s  6983 

Fractions f rom t h e  vacuum d i s t i l l a t i o n  of a e c a I  
h y d r o g e n a t e  ( H i g h e r - b o i l i n g  m a t e r l a l  c o n t a i n s  h i g h e r  
p e r c e n t a g e  of a r o m a t i c  fraction), 7153 

F r o n t i e r s  o f  f u e l  t e c h n c l e g y ,  3605 
Fuel and chemical products from coal (Review; 45 

references), 5072 
Fuel gasification. Advances in chemistry series 69 

( R e v i e w ) ,  5022 
F u e l  r e v o l u t i o n  (Review cf a d v a n c e s  i n  c o a l  c o n v e r s i o n  

i n c l u d i n g  underground gasification], ~537 
Fuels and chemicals from coal hydrogenation (ProdUction 

o f  t a r  a c l d s ,  a r o m a t i c s s  LPG, end g a s c l l n e ) ,  2826 
Further investigations connected with the action af 

hydrogen upon coal (42? ° and 160 t 82 arm pressure; 
catalytic effec% of NH~ molNbdate, HoOs~ NHa~ CrOa, 
Zn5 s CoO, NiO, PesOs, and Ni oxalate)~5701 

Future catalytic requirements for sNnthetic energ~ fuels 
(From coal), 6982 

F u t u r e  for coal (Describes F i s c h e r - - T r o p a c h  process, 
Bergius h£drogenation process, and briefly underground 
gaslflcatlon), 5282 

Gas and oil from coal. V i a b l e  alternative (Beview of 
production of hNdroearbcns by pyrolysis and 
hNdrogenaticn o f  coal; 5 references), 3!25 

Gas for synthesis of fuels, 2827 
Gas from coal as an automotive fuel (Hydrogenation of 

coal to produce simulated coal gas fuel]s 5515 
Gas industrN and German meter-fuel economics (Low- 

temperature carbonization of coals and meter fuel 
synthesis hN %he Fischer procass)s 2328 

Gas Research Beard. Report of the Director for the Near 
1951 (Revlew of 1951 work; coal gasification in H, Q, 
and steam), 3~S~ 

Gaseous h N d r e c a r b o n s  from coal (HNdrogenation o f  
bitumlnous coal at 8000 and 250 %c 6000 pals)7 4734 

Gases of hNdregena%ion and of pyrolysis, 2484 
Gasification of carbonaceous material (Hydrogasiflca%ion 

of coal in fluidized bed with ¢oun%ercurrent streams of 
Fe reduced Fe oxides and steam at 1300-lEOOOF and 300- 
1200 pslg), 5179 

GasifNing coal and/or oil with hydrogen, 5180 
Gasoline and ether fuels from coal and oil shale 

(Review), 2327 
Gasol iue from s o l i d  f u e l s  ( F i n e l ~  ground coa l  added to 

mixture o f  H and steam i n  column), 5807 
German contribution to the present situatiau o f  chemical 
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German developments in  the production cf sy[~the:ic l iqu id  
fuels {Discussion of the DHD process for the 
hydrogenation of coal and tar  and the Flscher-Tropsch 
process), 8144 

Germans .ade high arccat ic  av ia t ion gasoline by coal 
hydrogenaticr ( H y d r c g e n a t i c ~  at  300 a r m ) ,  6111 

H-oil- and H-coal-processes (Use of fluidized cctalyst), 
68~9 

Heat cf reaction of hydrogen and coal (Report on heat of 
reaction cf H and various percent gasified coal for 
IO00-15GO°F and pressures up tc 1500 psia; heat of 
reaction far pretreat~ent of coal; heat capacity cf 
chars), 502~ 

High-boiling stable fuel oils or motor-fuel oils (Derived 
frog pressure extraction cr  pressure h y d r o g e n a t i o n  of 
c o a l ) ,  Eog 

H i g h - ~ t u  gas by the d i r e c t  c o n v e r s i o n  o f  coa l  
( £ x p e r i m e n t s  at  1500 and 3000 ps ig  and 7 2 5 0 } t  4996 

H i g h - p r e s s u r e  hydrogenaticn cf Icw-tecperature t a r .  X. 
C o m p a r i s o n  o f  t a r s  f r o m  b i t u m i n o u s  c o a l  and l i g n i t e  (A t  
450 tc  4650 and 215 t c  230 a tmospheres  p r e s s u r e  u s i n g  
~o03 a s  a c a t a l y s t ) t  2555  

High-pressure hydrogenation of coal, ~6E7 
H i g h - p r e s s u r e  h y d r o g e n a t i o n  c f  l o w - t e m p e r a t u r e  t a r .  XVI .  

E f f e c t  o f  m i x i n g  r a t i o  i n  m o l y b d e n u m  o x i d e - a c t i v a t e d  
c l a ~  c a t a l y s t ,  5879 

High-pressure l i q u l d - p h a s e  h y d r c g e n a t i o n  o f  coa l  b W 
e x p e r i m e n t a l  f l o w  p l a n t  ( F i a n t  d e s i g n e d  tc  hydrogenate 
50 tc  80 kg of c o a l / d a y  a t  700 a t e ;  coal f ed  as p a s t e ;  
a g i t a t i o n  of paste has effect cn results), 6 8 1 6  

H i g h - p r e s s u r e  f l u i d i z e d  b e d s  [ f o r  p r o d u c t i o n  o f  n a t u r a l  
gas substitute fro~ c o a l  cr o i l ]  (Three-stage process)~ 
5107 

H i g h - p r e s s u r e  l i q u i d - p h a s e  h y d r o g e n o | y s i s  o f  coa l  in  
c o n t i n u o u s - t y p e  e x p e r i m e n t a l  a p p a r a t u s .  I I ,  2972 

High-pressure liquid-phase h~drogenclysis c f  coal in 
c o n t i n u o u s - t y p e  e x p e r l o e n t s l  a p p a r a t u s .  I ,  2973 

H i g h - p r e s s u r e  h y d r o g e n a t i o n  cf carbonaceous m a t t e r .  I .  
I n t r o d u c t i o n  ( R e v i e w ;  p r o d u c t i o n  a f  a v i a t i o n  g a s o l i n e ;  
c o m p a r l s c n  w i t h  F i s c h e r - T r c p s c h  m e t h o d ) ,  6280 

H i g h - p r e s s u r e  h y d r o g e n a t i o n  cf I c e - t e m p e r a t u r e  t a r  ( A t  
4800 and 200 a t~  p r e s s u r e  us ing  a Mo c a t a l y s t .  
H y d r o g e n a t i o n  o f  p r o d u c t s  at  463 to  470 ° and 90 to  lOG 
arm p r e s s u r e  u s i n g  NH~ t h i o m o l y b d a t e  or  MoO s as 
catalyst), 5844 

H i g h - p r e s s u r e  p l a n t  f o r  e x p e r i m e n t a l  h y d r o g e n a t i o n  
p rocesses  ( ~ e s c r i p t i c n  o f  a p p a r a t u s  f o r  t e s t i n ~  
c a t a l y s t s ) ,  2332 

H y d r o c a r b o n  o f  o i l s  f rom c o a l ,  t a r ,  o i l ,  and t h e i r  
p r o d u c t s  ( H y d r o g e n a t i o n  o f  f r a c t i o n  w i t h  b . p .  >300oC 
u s i n g  h a l i d e  c a t a l y s t s  and a l h a ] i n e  e a r t h  compounds;  
f l u i d  r e s i d u e  t r e a t e d  s t  2G tc  100oC w i t h  0 . 5  to  2~ 
h a l o g e n - f r e e  a l k a l i  c r  NH~ s a l t s  ( s u l f a t e s ,  p h o s p h a t e s ,  
c r  c a r b o n a t e s ~ ) ,  2 6 4 5  

H y d r o c a r b o n  p r o d u c t s  f rom e x t r a c t s  such as those  o f  coa l  
(Sy h y d r o g e n a t i o n  o f  t r e a t e d  e x t r a c t s  e t  420oc and 600 
a te  in  p resence  o f  5n o x a l a t e  and NH~CI) ,  2642 

H y d r o c a r b o n - r i c h  f u e l  gas by h y d r o g e n a t i o n  o f  coa l  ( 8 0 0 o ,  
25 a r m ) ,  4153  

H y d r o c a r b o n s  f rom ca rbonaceous  m a t t e r  (Cu ,  Zn~ AI~ Sn, 
Sb, Pb~ BI, Fe on t h e i r  alloys as catalyst; 4500 and 30 
atm p r e s s u r e ~ ,  2416 

Hydrocarbon fuels by pyrolysis of coal (First portion cf 
cha r  passed to  f u e l  c e l l  o r  MH~ d e v i c e  to  p roduce  d . c .  
and second p o r t i o n  to  a p p a r a t u s  where char w i t h  steam 
forms p r o d u c e r  g a s ) ,  7153 

H y d r o c a r b o n  oi]s from c o a l s ,  t a r s ,  mineral oils, and 
t h e i r  p r o d u c t s  ( U s i n g  c a t a l y s t s  o f  t i n  ammonium 
c h l o r i d e  and ha logen  c r  H h a l i d e ) ,  2644 

Hyd roca rbon  gases f rom c o a l  ( H e a t i n g  c o a l  to  200 to  400oc 
under  >I0 arm p r e s s u r e  with e x t r a c t i o n  a g e n t ;  
h y d r o g e n a t i o n  o f  e x t r a c t  a t  >20 atm p r e s s u r e  u s i n g  
c a t a l y s t ) ,  263g 

Hydroccnverslcn cf coal t c  h y d r o c a r b o n s  (Low p r e s s u r e  of 
coal p a r t i c l e s  to  gaseous and l i q u i d  h y d r o c a r b o n s ;  coa l  
fed  i n t o  reactor as o i l  slurry; r e a c t i o n  zone at 750- 
950OF end 500-3000  p s l g ) ,  6952 

Hydroconveraion o f  c o a l  w i t h  c o m b i n a t i o n s  o f  c a t a l y s t s  
(Use o f  2 or  more c a t a l y s t s ,  one o f  wh ich  Is  
i m p r e g n a t e d  on c o a l ;  b e s t  r e s u l t s  o t a i n e d  when c o a l  i s  
i m p r e g n a t e d  w i t h  Ho, s u l f l d e d ~  and then  used w i t h  Pd on 
Y - - z e o l i t e ) ,  6917 

H y d r o c r a c k i n g  o f  t a r s  and o t h e r  h i g h - m o l e c u l a r - w e i g h t  
h y d r o c a r b o n s  ( P r o c e s s  f o r  g a s o l i n e  p r o d u c t i o n  fro~ 
h i g h - m o l e c u l a r - w e i g h t  compcunds poo r  in  H ( c o a l s ,  heavy 
s u l f u r l z e d  c rude  o i l s ,  e t c . )  c a r r i e d  ou t  i n  f l u l d t z e d  
bad o f  f i n e  p a r t i c l e s  o f  cha r  o r  c o a l ;  s o l i d  m a t e r i a l  
must be p u l v e r i z e d  and mixed  w i t h  s o l v e n t  p r i o r  to  
b e i n g  fed  i n t o  r m a c t o r ) ,  6820 

H y d r o g a s l f l c a t i o n  o f  cs rEoneceous  m a t e r i e l  ( M a t e r i a l s  
such as c c a l ~  t a r ,  p e t r o l e u m  r e s i d u e s ,  o i l s ,  and c h a r s ;  
p r o d u c t i o n  o f  h i g h  c a l o r i f i c  v a l u e  g e s  u s i n g  AI 
c h l o r i d e  c a t a l y s t ) ,  5218 

H y d r o g e s l f i c a t l o n  o f  p r e t r e e t e d  coa l  f o r  p i p e l i n e  gas 
p r o d u c t i o n ,  5046 

H y d r o g a s l f i c a t i o n  of p r e t r e a t e d  coal for p i p e l i n e  gas 
p r o d u c t i o n  (~emts  a t  I 0 0 0  p s l g  end between 1200 and 

19CO°F),  4986 
H y d r o g a s i f i c e t i o n  o f  b i t u m i n o u s  c o a l s ,  l i g n i t e ,  

a n t h r a c i t e ,  and cha r  ( H y d r o g a s i f i c a t i o n  at  6C0 ° and 
6000 p s i g  u s i n g  Mo c a t a l y s t ) ,  4e54 

H y d r c g a s i f i c a t i o n .  E f f i c i e n t  method f o r  the e x p l o i t a t i o n  
of low-grade Indian c o a l s  ( D i s c u s s i o n  of r e l a t i v e  
m e r i t s  o f  3 p r o c e s s e s  f o r  g a s i f i c a t i o n  o f  I n d i a n  
coals) ,  5040 

H y d r o g a s i f i c a t i o n  o f  h i g h - v o l a t i l e  A b i t u m i n o u s  c o a l  (A t  
800 ° and w i t h  c o a l  r e s i d e n c e  t i r e  c f  s e v e r a l  aec,  
y i e l d s  o f  h y d r o c a r b o n  gases i n c r e a s e d  f rom 2000 s c f / t o n  
a t  250 p s i g  to  7000 ac f  a t  1000 p a i g ) t  4907 

H y d r o g a s i f i c a t i o n  o f  c c a l  l i q u i d s  (Rev iew  cn Stone and 
Webster Gasification Process using stepwlse addition cf 
H to l i q u e f i e d  c o a l ;  hea t  s u p p l i e d  f rom nuclear h e a t  
s o u r c e ;  no r e f e r e n c e s ) 9  5425 

Hydrogen in  p rocesses  f o r  t he  r e c o v e r y  o f  l i q u i d  f u e l s  
f rom c c a i t  3128 

Hydrogen p r o c e s s i n g  o f  coa l  and the k i n e t i c s  Of 
d e s u l f u r i z a t i o n  ( C o n d i t i o n s  for e f f i c i e n t  end economic  
d e s u l f u r i z a t i o n  o f  c o a l ;  qu ipmen t  d e s i g n } j  1497 

Hydrogen p r e s s u r e  and t w o - s t a g e  mechanism for  
h y d r o g e n a t i o n  o f  c o a l  t c  methane ( ~ w o - s t s Q e  p rocess  f o r  
methane p r o d u c t i o n ;  mechanism o f  a t t a c k  o f  H on c o a l  
changes in 40 atm p r e s s u r e  r a n g e ) ,  5027 

H y d r o g e n a t i n g  c o a l ,  e t c .  ( O i l s  m ixed  w i t h  a l k a l i  me ta l  or 
NH~ salts, heated, then mixed with coal for 
h y d r o g e n a t i c n ) ,  2531 

H y d r o g e n a t i o n  and l i q u e f a c t i o n  o f  c o a l .  I .  Rev iew o f  
literature, descriptfon of experisental plant, and 
llquid-phase assays of some typical bituminous, 
subbltumincus end lignitic coals, 5954 

H y d r o g e n a t i o n  o f  coa l  o r  ca rbonaceous  m a t e r i a l s  ( A t  100 
a t e . ,  4EO°C u s i n g  Lux m i x t u r e  as c a t a l y s t ) ,  5693 

H y d r o g e n a t i o n  of coal, t a r ,  oils, e t c .  (A t  lCO stm and 
460 t o  4900C u s i n g  HO c a t a l y s t ,  a d d i t i o n  o f  I 
compounds ) ,  5594 

H y d r o g e n a t i o n  o f  coa l  (Coa l  ( p u l v e r i z e d )  and c a t a l y s t  
mixed i n  p a s t e  w i t h  heavy oil, p r e f e r a b l y  
h y d r o a r o m a t i c s ) ,  2755 

Hydrogenation o f  c o a l  using unreduced catalyst, 3098 
H y d r o g e n a t i n g  ca rbonaceous  m a t e r i a l s  ( H a l a g e n  o r  $ 

compounds of solid metalloids or of NH, as catalysts; 
compounds o f  P, Se, Te,  As,  6b, SIT Zr, and B as 
catalysts). 2475 

H y d r o g e n a t i o n  o f  A l b e r t a  c o a l s ,  238~ 
H y d r o g e n a t i o n  o f  c o a l s  mined in  the  Cheremkhovo c o a l f i e l d  

and c o n c e n t r a t e d  by t he  method cf c e n t r i f u g a l  
s e p a r a t i o n  i n  heavy l i q u i d s  ( H y d r o g e n a t i o n  In a u t o c l a v e  
at  4600C end 300 a t m ) ,  5 7 3 i  

H y d r o g e n a t i o n  a t  h i g h  p r e s s u r e  i n  the  p r o d u c t i o n  o f  f u e l s  
and l u b r i c a n t s  ( R e v i e w  on h y d r o g e n a t i o n  o f  l i g n i t e ,  
c o a l ,  and tar), 2893 

H y d r o g e n a t i o n  o f  t a r  and o f  coa l  ( R e s u l t s  o b t a i n e d  a t  (he 
Fuel  Research  S t a t i o n  In 1 9 3 2 ) ,  2363 

H y d r o g e n a t i n g  c o a l ,  e t c  ( ~ s i n g  a c a t a l y s t  c o m p r i s i n g  wood 
c h a r c o a l  o r  l i g n i t e  coke i m p r e g n a t e d  w i t h  NH~ m c l y b d e t e  
w i t h  HgeSO ~ a d d e d ~  2364 

H y d r o g e n a t i o n  o f  b i t u m i n o u s  c o a l  ( P r o p e r t i e s  o f  g a s o l i n e ,  
d i e s e l  f u e l ,  end f u e l  o i l  p r o d u c t s ) t  2278 

H y d r o g e n a t i o n - s o l v e n t  e x t r a c t i o n  o f  coa l  ( ~ c u b l e  
s e l e c t i v e  s o l v e n t  system w i t h  n o n c o n v e r t e d  coa l  and ash 
s e p a r a t e d  w i t h o u t  f i l t r a t i o n ) ,  30E4 

H y d r o g e n a t i o n  o f  c o a l  and p e t r o l e u m  (Rev iew  Of t he  
B e r g l u s  p r o c e s s  a n d  I t s  r e c e n t  a p p l J c a t i c n s ~  6845 

H y d r o g e n a t i o n  o f  h i g h - v o l a t i l e  b l t u s l n o u s  c o a l s ,  Summary 
o f  assays  o f  b i t u m i n c u s  c c a l s ,  s u b b t t u m i n o u s  c o a l s ,  and 
l i g n i t e s ,  5959 

H y d r o g e n a t i o n  o f  coa l  ( C a t a l y s t s  o f  f i n e  p a r t i c l e  s i z e ;  
Co m o l y b d a t e  c a t a l y s t ) ,  3019 

H y d r o g e n a t i o n  of c o a l .  I n f l u e n c e  of m i n e r a l  c o n t e n t  of 
coa l  on t he  h y d r o g e n a t i o n  p rocess  ( T e s t i n g  o f  MOSs, 
5n (OH)e ,  and Fe20s as c a t a l y s t s ;  e f f e c t s  o f  a d d i t i o n s  
o f  Ca(GH)a o r  KeCOs) t 2443 

H y d r o g e n a t i o n  o f  Assam coo l  (Namdung) .  I ( A t  100 k g / a q .  
cm and 4000 u s i n g  5nS--NH~CI c a t s l y s t ) t  6607 

H y d r o g e n a t i n g  s o l i d  f u e l s  ( E i s t i l l a t l o n  of products from 
n o n c a t a l y z e d  h y d r o g e n a t i o n  of s o l i d  f u e l  in  o l l  a t  1000 
atm and 50OoC f o l l o w e d  by c a t a l y z e d  h y d r o g e n a t i o n  o f  
n o n d l s t i l l a b l e  f r a c t i o n  a t  <1000  e lm and 400 t o  6 0 0 o C ) ,  
5871 

H y d r o g e n a t i n g  c a r b o n a c e o u s  m a t s e ' i a l s  such as l i g n i t e  o r  
coa l  ( ~ i x i n g  w i t h  c l a y  and h y d r o g e n a t i n g  a g e n t ) ,  2215 

H y d r o g e n a t i o n  o f  c o a l  to  gaseous hydrocarbons 
( E x p e r i m e n t s  a t  460 -800  c and 6000 p . s . l . g . ) t  4658 

H y d r o g e n a t i o n  o f  c o a l  p a s t a .  I f .  A c t i v i t y  o f  c e t u l y s t s  
(Comparison of SnOw, MuGs, and SnCl z c a t s l y s t s ) t  2668 

H y d r o g e n a t i o n  o f  coa l  and c o a l - t a r  o i l s  under t u r b u l e n t  
f l o w  c o n d i t i o n s  ( C o a l  i n  a n t h r o c e n c e  o i l ;  200 i t s  
p r e s s u r e ;  5E0o ) ,  2563 

H y d r o g e n a t i n g  coa l  ( C a t a l y s t e  o b t a i n e d  by d i s s o l v i n g  
FezOa and NamCO s m i x t u r e  in HNO s and p r e c i p i t a t i n g  w i t h  
NHs)~ 5653 

H y d r o g e n a t i o n  o f  b i t u m i n o u s  c o a l  In  an e x p e r i m e n t a l  f l o w  
p l a n t  (Hydrogmnat lon a t  3 5 0 0  p . s . i ,  and  420-4000;  8nS 
( p r o m o t e d  w i t h  CHIs) and RoO x used as c a t e l y a t s ) s  2721 

H y d r o g m n a t l o n ,  a f u r t h e r  d e v e l o p m e n t  o f  h i g h - p r e s s u r e  
t e c h n i q u e  o f  t he  ammcn/s and me thano l  l y n t h e l m l t  2722 

H y d r o g m n a t i o n  o f  c o a l .  R e s u l t s  o f  l a r g e - s c u l l  e x p u r i l e n t a  
w i t h  b i t u m i n o u s  c o a l  ( A t  410 ° and 300 a tmosphe res  
p r e s s u r e ) ,  2391 



543 COAL/HYDROGENATION H ~ d r o g e n a t i n g  carbonaceous ~ a t e n i ~ I s  ( ~ e a c t i a n  
t e m p e r a t u r e  r e g u l a t e d  by H e r  o i l  vapor i n t r o d u c e d  i n t o  
r e a c t i o n  chamber), 2~13 

t i yd rogena t i cn  r e a c t i o n  o f  coal and l i g n i t e .  ~eac t i ans  c f  
the  c a t a l ~ t l c  h i g h - p r e s s u r ~  h ~ d r o g e n a t i c n  o f  c o a l  and 
o i l  end t h e i r  c o n t r o l  ( O u t l i n e  a f  c h e m i c a l  and p h y s i c a l  
process o c c u r r i n g ) ,  2607 

H y d r o g e n a t i o n  c f  c o a l ,  t a r ,  and m i n e r a l  o i l s  ( A t  4000 and  
under 200 atm p ressu re ,  HcaS3 as catalyst], 2284 

11~dro~enation ~f coal end coal tars; review and annotated 
b i b l i c g r a F h y  c f  work fuhiished in  1959-197~ 3070 

H v d r o a e n e t i a n  c f  c o a l ,  t a r ,  c r  o i l  a t  ~00 to 700 ° a t  20 
atm ~res~ure in presence c f  Ha sr Zn catalyst~ 21~8 

H~drogenat icn  c f  c a r b o n  and o i l s  (Emphasis on 
a c c e l e r a t i n g  a c t i o n  o f  c a t a l y z e r s ) ,  2316 

H y d r o p e n a t i o n  a f  s o l i d  f u e l s  f o l l o w i n g  a c t i v a t i o n  b~ 
h e a t i n g  in the  p r e s e n c e  o f  b a s i c  r e a g e n t s  c o n s i s t i n g  o f  
alkali or alkaline ea r th  ~atal~, t h e i r  oxides, 
carhsnates or h y d r o x i d e s ,  2461 

H~drogenat ion of  Fushun c o a l  ( 4 2 0  to 480 ° and 200 to Z80 
atm p rcssu re~ ,  2239 

H~drogena t i cn  c f  c c a l ,  2700 
hyd rogena t i cn  and l i q u e f a c t i o n  c f  c c a l ~  2701 
H y d r o g e n a t i c n  and p e t r s g r e p h y  o f  s u b b i t u ~ i n o u s  coals and  

[ i g n i t e s  (Ca ta l yzed  h~drcgena t l cn  at 200 to 300 arm and 
430 tc 4500C~, 588~ 

t t yd rogena t ing  c a r b o n a c e c u s  ~ a t e r i a l s  under p r e s s u r e  ( 4 7 0  ° 
and 200 et~ prassura  in pressnce o f  o r g a n i c  s u l f o n i c  
a c i d ~  and aoiybdates), 235C 

H~drogenat icn  c f  the cospanents of the ~ l e k s a n d r i i s k i i  
brown cool  (E i t umen ,  humic a c i d s ,  and r e s i d u a l  coal 
us ing  FeO~ and MoS~ c a t a l ~ s t s ] ,  2492 

Hydrogenat ion  o f  coa l  (Coal  c a t a l y z e d  w i t h  ammosium 
m c l ~ b d a t e  solution, maxi~u~ conversion at  1500-3000 
p s i g ) ,  6608 

Hydrogena t ion  a f  c o a l  d i s t i l l a t i o n  and e x t r a c t i o n  
p rcduc ts  (Hyd rogena t i on  c f  produc ts  f rom d i s t i l l a t i o n  
end e x t r ~ c t i c n  o f  coal at  pressures above 100 atm], 
2~60 

H~dragenat tcn  and s y n t h e s i s  ( F u n d a m e n t a l  p r i n c i p l e s ) ,  
2271 

H v d r o g e n a t i c n  nf  c o a l s  ( D a s c r i p t l c n  a f  p r o d u c t s  o f  
hyd rogena t i on  of  c o a l ] ,  2403 

H~drogenation cf a c © l l c i d a l  soluticn o f  ccal (Data on 
e f f e c t s  o f  s o l v e n t s  on coal), 2404 

Hydragena t i cn  c f  c o a l s  ( S o l v e n t  e f f e c t s ] ~  2405 
Hydrogena t ion  c f  coal  ( ~ t  >I00 atm us ing c a t a l y s t  which 

p r o ~ o t e s  h y d r o g a n a t i o n  and d e s u l f u r i z a t i o n ;  c a t a l y z e d  
hyd rogena t i cn  o f  e x t r a c t e d  o i l ~  a t  <2800C and >50 atm)y 
~843 

Hydrogenation of c o a l  ( R e v i e ~  w i t h  25 references), 2781 
Hvdrogena t ian  o f  coal  end t a r ,  2~68 
Hydrogena t ion  c f  coal pas te .  V. EydroGenat ion in  the 

presence o f  mixed c a t a l y s t s ~  2674 
Hydrogena t ion  c f  c o a l  pas tas .  VI, A c t i v i t y  o f  c a t a l y s t s  

under h igh pressure  ( U s i n g  Ni2£  ~,  MoO~ and 6nO a 
c a t a l y s t s ] ,  267~ 

H~drogenaticn cf coal pas te .  Ull, Effect o f  reaction 
tempera tu re  and r e a c t i o n  t ime u n d e r  h i g h  pressu re  
(Us ing  Ni and Mc c a t a l y s t s  a t  ~50 to 500 aim g r e s s u r e ) ,  
2676 

Hydrogena t ion  c a t a l y s t  ( C a t a l y s t  i s  complex s a l t  o f  
c h l o r i d e ,  bromide,  or  i o d i d e  c f  2ny Sn,  Sb,  H i ,  Cd, Ga, 
Hg, ~r ~s and c o r r e s p o n d i n g  ammonium h a l i d e ,  e . g . y  
(NH~)HgI~;  cce l  hydrogenated to  y i e l d  l i q u i d  p roduc t  
eaaantlally f r e e  of O, S, and H]~ 3110 

Hydrogena t ion  o f  South ~ f r i c a n  coa ls  ( ~ t  95 to 100 arm 
and 4800C u s i n g  Mo5 a c a t a l y s t ] ,  2485 

Hydrogena t ing  f u e l s ~  e t c .  ( ~ t  5500C and 200 arm us ing  W 
or  ~ compounds w i t h  ~o as c a t a l y s t ] ,  2874 

Hydrogena t ion  c f  carbonaceous materials (800sC and 5000 
stm, nC catalyst], 2578 

Hvdrogana t ion  o f  c o a l  and all ( R e v l s w ] ,  2266 
Hydrogena t ion  c f  coa l  uvar s o l i d  a d s o r b e n t - c a t a l y s t  (Coa l  

decomposed at h igh  tempera tu re  in  presence o f  H to  
i n t e r m e d i a t e s  tha t  were adscrbsd on a s o l l d ~  t h e n  
hydrogena ted ,  c racked ,  snd  desorhad as arable 
p n o d u c t s ] ,  3049 

H~drogana t lon  c f  c o a l s  ( L e c t u r e ] ~  2398 
Hyd rogsna t i cn  c a t a l y s t s  ( P r e p a r a t i o n  by p r e c i p i t a t i n g  

p o l y s u l f l d e  c f  m e t a l  c f  groups V, V!y o r  V I I  f rom 
equeous s o l u t i o n  and h e a t i n g  t c  350 to  8000C), 2523 

HydroGsnst ion o f  t a r  and o f  coa l  ( C a t a l y s t s  f o r  c o a l ,  Sn, 
Zn, and Pb compounds; c a t a l y s t s  f o r  t a r  ~a ) ,  2293 

Hydrogena t ing  c o a l ,  tar~ m i n e r a l  o i l a ,  e t c .  (A t  h i g h  
pressure  in the preaencs o f  a con tac t  mass c o n t a i n i n g  
o x i d e s  o f  lh, r a r e  e a r t h s ,  U, ~n, or  V, o r  c a r b o n a t e s  
of  U, ~ n ,  or  V), 2294  

H y d r o g s n a t l o n  o f  hydrocarbanaceous e a t e r f a l s  
( H y d r o g e n a t i o n  o f  c o a l  c r  s l u r r i e a  c f  c o a l  i n  o t l a  o r  
t a r s ;  u s a  of  o x i d e  or s u l f i d e  of ~oy Sn ,  Co, or Ni as 
c a t s l y a t ;  hea t i ng  to 300 to 500 ° at  I000 to  5000 p s i ) ,  
8134 

Hydrogena t i on  c f  l ow- rank  coa l  ( C o a l  w i t h  h igh  0 c o n t e n t  
conver ted  i n t o  h~drocarbonaceoua p roduc ts  w h i l e  
reduc ing  H ccnsuep t l cn  in 2-s tage  reec%ian)~ 3095 

Hyd rogsna t l cn  c f  c o a l  (Zn--bh c a t a l y s t ;  m i x e d  catalyst o f  
Zn--Sb and an), 2795 

H~drogsna%lng carbonaceous materials (Recovery  of o i l y  
c o n s t i t u e n t s  f r o m  res iduas  from d a a t r u t t i v e  
hyd rogena t i on  by h e a t i n g  res idues  i n  premence o f  ho t  

f u s e d  m a t a l s  and a l l e y s ] ,  2470 
H y d r o g e n a t i o n  o f  c o a l  i n  F r a n c e  ( C a t a l y z e d  h y d r c g e n a t i c n  

in  l i q u i d  p h a s e  a t  480 t o  500oC and  200 a%m], 2548 
Rydrogenation of New Mexico coal at short residence time 

and high temperature (Study using hunch-scale, 
semicontinucus unit at 500-8000 psig, 480-IG00°, and 
residence times less than I min. to i2 min.; NH~ 
heptamolybdate impregnated in coal), 2984 

HydroGenation of Japanese coals, 2880 
HydroGenation of bituminous coal, 2~81 
Hydregenation and petrography o f  liGnltes, sub--bl%umincus 

coals, and bituminous ccals from North Eakota, Wyeming, 
Utah, and Montana, 5888 

HydroGenating coal, etc. (Deposition of Fe, Co, or Ni 
from solutlons of %heir salts~ preferably halogen 
salts, in nonomidizing organic solvent fcr use as 
oatalysts)y 2288 

Hydrogenation of coal at high temperatures (Production cf 
CH~ at 1200-145OAF and 8000 lb. per sq. in. presaure)y 
sEg! 

Hydregenation tests on Canadian coal (Description of 
equipment and me%bud developed a% Fuel Research Labs. 
of Canadlan Dept. of Hines)y 2498 

Hgdrcgenatln s cealy etc. (At high temperature and 
pressure ualng catalNst of Mo compound serhad on 
charcoal), 2590 

Hydrogenation of coa l  %0 gaseous hydrccarhcns (Pilot- 
scale test on nonfluidized and fluidized process a% 
h i g h  temparature)y 4102 

Hydrogenating coal, etc. (Using liquids obtained by 
traating sulfides of metals of the 8th Group with 
strong primary or secondary bases as catalysts)s 2410 

Hydrogenating c a r b o n a c e o u s  materials (At Z00--500 ° and 
Z00-500 a%m pressure in  presence of catalysts], 2a25 

H~drsgenation of carbonaceous material (Suspended coal in 
oil hydrogenated at >300oC and >~0 ate), 2626 

Hydrogenating cooly etc. (Catalysts used are erGanio 
sulfonic acids and metals from 4th tc 8th group or 
their compounds, organic acids, or acid sol%s), 2298 

Hydrogenation of coal, oils etc. (Using salts of alkali 
metals, alkaline earth metala, and preuieus matela)~ 
2299 - 

H y d r o G e n a t i o n  of coal with i r o n  catalysts. I end  ii ( F e - -  
S catalyst formed from h~dreted Fe cxide had superier 
c a t a l y t i c  p r o p e r t i e s  to Fe powdered  o x i d e ) ,  3077 

H y d r o g e n a t i o n  o f  c o a l  in  p r e s e n c e  o f  v a r i o u s  s o l v e n t s  
(Best s o l v e n t s  are those n e t  h ~ d r c g e n a % e d  d u r i n g  
treatment)y 2439 

Hydrogenation gaslfieatlcn of brown coal using heat from 
hiGh-temperature reac%ers~ 52!4 

Hydrogenation o f  coal (Review), 2329 
Hydrogenation of Japanese coal (At 420o-440 ° and 250 

atmospheres pressure; m i x e d  with c r e o s o t e  oil]y 2330 
Hydrogenation of Japanese coal (At 4200-440 ° and 250 aim 

pressure; mixed with eraoso%e oil)y 2 3 3 i  
H y d r o g e n a t i o n  o f  c o a l  ( D i s c u s s i o n  w i t h  no r e f e r e n c e s ) ,  

3100 
HydroGenation of coal in batch autoclaves with coke-oven 

gas (Effects of temperature and pressure on 
hNdrogenation reacticn}~ 3661 

H y d r o g e n a t i n g  fuels (Rc  er W catalyst; h i g h  pressure and 
h i g h  temperature), 2477 

Hydrogenation of coal, peaty woody and similar substances 
(In a magnetic, preferabl~ pulsating field at elevated 
temperature), 6025 

Hydrogenation and c r a c k i n g  catalysts for o i l  and c o a l  
p r o c e s s i n g  (Use o f  WSa)y 2715 

Hydrogena t ion  o f  coal  to produce e x t r a - l i g h t  o i l y  l i g h t  
o i l ,  t a r  res iduey  and gas,  8754 

Hydrogena t ion  o f  b i t u m i n o u s  c o a l ,  2~87 
Hydrogenation o f  coals in Karafato (Review), 2388 
H y d r o g e n a t i o n  o f  coal~ 3129 
H y d r o g e n a t i o n  o f  t h e  p e t r o g r a p h i c  c e n s t i t u e n t s  o f  H i g h  

Splint seam c o a l  (Catalytic and ncncataly%Ic)y 2600 
H y d r o g e n a t i o n  o f  the banded constituents of coal--fusain 

(400y 415, and 450 ° and 1000 Ib/in a i n  presence of 
tetralin and anSI, 2601 

Hyd rogena t i on  o f  coa l  us i ng  iuxmasse as c a t a l y s t :  40sO00 
f t  a o f  H and 4 tons o f  coa l  produce 1 ton o f  g a s o l i n e ,  
5678 

Hydrogena t ion  o f  b i t u m i n o u s  and a n t h r a c i t e  c o a l  
( T e c h n i c a l  p o s s i b i l i t i e s  o f  h y d r a g e n a t l n g  c o a l  and 
tars), 2280 

Hydrogena t ion  o f  coa l  ( C o a l - h y d r o c a r b o n  o i l  s l u r r y  
treatdd wlth H and catal~st in fluldlzed bed reactor 
system)~ 3086 

H y d r o g e n a t i n g  coals and light%as (Alkali e~ alkaline 
earth metals or %hair alloys or salts as catalym%s)s 
2418 

Hydregenatlon of cannel coals and %helr petrographic 
constltuentsy 2683 

Hydrogenation Of high-vola%ile bituminous coals (Effect 
of rank on oil, tar a c i d  and bogey and total a?omatle 
y i e l d s ) ,  2634 

H y d r o g e n a t i o n  o f  c o a l  and  tar ( R e v i e w  o f  h i s t o r y  and 
ecncmics o f  coa l  hydrogenation; 395 references), 3022 

Hyd rogena t i ng  c o a l  a t  8000 ( A t  6000 p a l ;  NH~ ~o Iubda te  + 
HzSO~ as catalyst), 2880 
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........................................................... 
H y d r o g e n a t i o n  c f  coa l  ( H y d r o g e n a t i o n  a t  350-400 atm and 

460-70  ° f o r  30-60  s i n  in p resence  o f  Fe~C s o r  SnC12; 
r e s u l t a n t  o i l s  re fo rmed  w i t h  H a t  80-90  Kg/cm z and 500 o 
in  p resence  c f  MoO 3 c a t a l y s t  to  g i ve  75~ l i q u i d  and 
s o l i d  h y d r o c a r b o n s ) ,  2881 

H y d r o g e n a t i o n  o f  a P i t t s b u r g h  seem c o a l ,  5876 
H y d r o g e n a t i o n  c f  c o a l  ( P r o d u c t i o n  Of 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 molybda te  
c a t a l y s t  used w i t h  coa l  dus t  and s t ream of  H at  3~ t c  
420 atm and 600 to  lO00oc~ ,  2962 

H y d r o g e n a t i n g  coa l  in  t he  e n t r a i n e d  s t a t e  (Equ ipmen t  
d e s c r i p t i o n ;  f i n e l y  d i v i d e d  coa l  e n t r a i n e d  In  H Is  
passed t h r o u g h  r e a c t o r  where coa l  undergoes t h e r m a l  
d e c o m p o s i t i o n  and h y d r o g e n a t i o n  to  form hydrocarbon 
gases and l i q u i d s ) ,  2922 

H y d r o g e n a t i n g  coa l  i n  a p i l o t  p l a n t  with a molybdenu~ 
c a t a l y s t  (Use of Mo, as s~monium ~olybdste, impregna ted  
on c o a l ) ,  2923 

H y d r o g e n a t i o n  (Rev iew o f  p e r s o n a l  work ,  B e r g i u s  p r o c e s s ) ,  
2261 

H y d r o g e n a t l c n  c f  coa l  and o f  coa l  t a r  ( H y d r o g e n a t i o n  w i t h  
H under  p r e s s u r e  in aqueous medium; use o f  HI or  P 
h y d r o l y z e a  c o a l  which f a c i l i t a t e s  d l s s o l u t i o n ) t  3045 

H y d r o g e n a t i o n  c f  A l b e r t a  ccals. I .  P r e l i m i n a r y  
e x p e r i m e n t s  on suspens ion  media and c a t a l y s t s  w i t h  
t h r e e  c o a l s  ( T e t r a h y d r c n a p h t h a l e n e  was s u p e r i o r  to  
o t h e r  media ;  m o l y b d i c  o x i d e  end a m i x t u r e  o f  Fe and Cr 
o x i d e s  were most e f f e c t i v e  c a t a l y s t s ) ,  2394 

H y d r o g e n a t i o n  o f  coa l  to g i v e  m e t h a n e - c o n t a i n i n g  gases ,  
~12E 

H v d r o g e n s t l o n  o f  d i s t i l l a b l e  ca rbonaceous  m a t e r i a l s  such 
as b i t u m i n o u s  c o o l y  l i g n l t e ~  t a r s  t m i n e r a l  o i l s ,  and 
t h e i r  d i s t i l l a t i o n  p r c d u c t s  us ing  c a t a l y s t s  o f  
p o l y s u l f l d e s  o f  m e t a l s  o f  groups 5 ,  6 ,  or  7 ,  2423 

H y d r o g e n a t i o n  c f  c o a l ,  t a r ,  and m i n e r a l  o i l s  ( E q u i p m e n t ) ,  
2868 

H y d r o g e n a t i o n  o f  coa l  end i t s  d i s t i l l a t i o n  and e x t r a c t i o n  
p r o d u c t s  ( E v s u l a t i o n  c f  c a t a l y s t s  o f  HC[ w i t h  AI, 
magna l lum,  c r  Al b ronze )~  2646 

H y d r o g e n a t i o n  cf coal and I t s  p r o d u c t s  ( U s i n g  c a t a l y s t s  
o f  Fe, Co, Ni, Mn, or  FCI), 2647 

H y d r o g e n a t i o n  o f  c o a l  and o f  p r i m a r y  t a r s  (Review of 
t e c h n o l o g y ) ,  2318 

H y d r o g e n a t i n g  d i s t i l l a b l e  carbonaceous  m a t e r i a l s  s u c h  as 
c o a l  o r  ~ i n e r a l  o i l s  ( U s e  c f  NI c r  Co i o d i d e s  and  Ro 
s u l f i d e  as c a t a l y s t s ) ,  2464 

H y d r o g e n a t i o n  p r o d u c t s  f rom b i t u m i n o u s  coa l  and suc rose  
a t  e l e v a t e d  t e m p e r a t u r e s ;  s p e c t r a l  compar i son  ( N e a r l y  
i d e n t i c a l  p r o d u c t s  were o b t a i n e d ) ,  2912 

H y d r o g e n a t i o n  of coal a t  h igh  t e m p e r a t u r e s  ( E f f e c t s  cf 
t e m p e r a t u r e  and p r e s s u r e  on h e a t i n g  va lue  o f  gas 
p r o d u c e d ) ,  3397 

H y d r o g e n a t i o n  in the f u e l  and chem ica l  i n d u s t r i e s ,  2704 
Hydrcgenaticn c f  b i t u m i n o u s  coal, 2374 
H y d r o g e n a t i o n  [of c o a l s  ( T e m p e r a t u r e  and p r e s s u r e  

dependence o f  p r o d u c t  f o rns t ion ) ,  2~75  
H y d r o g e n a t i n g  c o a l ,  e t c  ( E x t r a c t i o n  by t e t r a l i n  and 

h y d r o g e n a t e d  at  p r e s s u r e  above 20 elm and 3 0 0 o ) ,  2224 
H y d r o g e n a t i n g  c o a l ,  e t c .  ( C a t a l y s t  o f  Cr ,  V, U, Hn~ Co, 

N i ,  or Fe or  t h e i r  compounds in  c o l l o i d a l  f o r m ) ,  222~ 
H y d r o g e n a t i o n  c f  powdered coa l  ( H y d r o g e n a t i n g  and 

c r a c k i n g  c a t a l y s t s  are mixed and sprayed on to  the 
c o a l ) ,  2817 

H y d r o g e n a t i o n  o f  coa l  ( H y d r o g e n a t i o n  in  two s t e p s ;  550-  
650oF and 750-8~0OF and 100-10000 p . s . i . ) ,  2820 

H y d r o g e n a t i o n  o f  coa l  and p r i m a r y  t a r  ( B e r g i u s  process), 
2 4 9 4  

H y d r o g e n a t i n g  b i t u m i n o u s  m a t e r i a l s  ( F r e l i m i n a r y  
e x t r a c t i o n  us ing  CaHa~ then us ing  dace-  cr  
t e t r s h y d r c n a p h t h a l e n e  or h y d r o g e n a t e d  a n t h r a c e n e  at 
7300oc and 150 kg/cm z p r e s s u r e ) ,  ~581 

H y d r o g e n a t i o n  c f  coa l  (Rev iew w i t h o u t  r e f e r e n c e s ;  
p r o s p e c t s  and d i r e c t i o n  o f  f u t u r e  i n v e s t i g a t i o n s  
d i s c u s s e d ) ,  3057 

H y d r o g e n a t i o n  c f  coa l  in the  ba tch  a u t o c l a v e  ( A u t o c l a v e  
charged w i t h  dry  i n g r e d i e n t s  ( t i t u m i n o u s  c o a l ,  
c a t a l y s t ,  and H) only; Sn c a t a l y s t s  showed h i g h e s t  
a c t i v i t y  in s v t d e s t  v a r i e t y  o f  f o rms ;  metal  
n a p h t h e n a t e s  were most e f f e c t i v e ) ,  3002 

H y d r o g e n a t i n g  fuels ( R e g u l a t i o n  c f  HzS c o n c e n t r a t i o n  
d u r i n g  h y d r o g e n a t i o n ] ,  2618 

H y d r o g e n a t i n g  s o l i d  ca rbonaceous  m a t e r i a l s  ( P r o d u c t i o n  o f  
l i q u i d  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  g r o u n d  c o a l  at  
4700 and 200 a tmospheres  p r e s s u r e  us ing  as c a t a l y s t  a 
solut ion of moiybd i c  ac id  chloride in HCCNH2) ~ 2619 

H y d r o g e n a t i o n  c f  c o a l  c r  c o a l  e x t r a c t s  a t  above 4 3 0  ° and 
a t  l e a s t  300 a tmospheres  p r e s s u r e  in t h e  p resence  o f  
c a t a l y s t s ,  2620 

H y d r o g e n a t i n g  ca rbonaceous  ~ateris]s (Ha logen  compounds 
c f  Ho, W, cr  V; Ag, Cu, Ti~ Sn, Pn, Ni, or Co i o d i d e s ) ,  
2295 

H y d r o g e n a t i o n  c f  coa l  i r  a n t h r a c e n e  o i l  w i t h o u t  p r e s s u r e  
in presence  c f  Sn(OH)2 prcducing products soluble in 
e t h y l  ether, 2432 

H y d r o g e n a t i o n  o f  f u e l s  ( G u t l i n e  of B e r g i u s  p r o c e s s ;  
c a t a l y t i c  p r c F e r t i e s  c f  FezO a and Ni20 ] in 
h y d r o g e n a t i o n  r e a c t i o n ) ,  2204 

H y d r o g e n a t i n g  coa l  (Use o f  t e t r a h y d r o n s p h t h a l e n e  to  

i n c r e a s e  degree o f  h y d r o g e n • t l o n ) ~  2471 
H y d r o g e n a t i o n  o f  b i t u m i n o u s  c o • l  (As coa l  pas te  a t  4100 

up to  480 ° and 300 a tmospheres  p r e s s u r e  in  the p resence  
o f  c a t a l y s t s ) ,  2363 

H y d r o g e n a t i o n  c a t a l y s t s  f o r  coa lp  2380 
H y d r o g e n a t i n g  ca rbonaceous  m a t e r i a l s  such es o o • l  or  c o a l  

t a r  ( H e a t i n g  in  c l o s e d  c o n t a i n e r  w i t h  wa te r  and a m i t e |  
such as Z n ) ,  2362 

H y d r o g e n a t i o n  o f  c o a l ,  t a r ,  end c rude o i l s  ( P r o c e s s e s  
d e a l i n g  u J t h h y d r o g e n a t l c n  in  Europe and USA), 2825 

H y d r o g e n a t i o n  o f  Ch inese c o a l s  ( N c n c a t a l y z e d  
h y d r o g e n a t i o n  a t  450oc and 290 e t s ~ ,  2500 

H y d r o g e n a t i o n  o f  coa l  a t  s h o r t  r e t e n t i o n  t imes  
( U n c a t a l y z e d  coa l  hyd rogena ted  a t  400,  4~C~ and 538 ° 
and a t  500 t  1000,  and 2000 p . s . l . g . ) t  2934 

H y d r o g e n a t i n g  coa l  e x t r a c t s  (Under  p r e s s u r e  a t  20oc in  
p resence  o f  Sn o x a l e t e  and NH~ C l ) t  2593 

H y d r o g e n a t i o n  o f  a Wyoming coa l  ( K i n e t i c s  o f  c o a l -  
h y d r o g e n a t i o n  r e a c t i o n  de te rm ined  and r e a c t i o n  
mechanism p o s t u l a t e d  to  e x p l a i n  r e s u l t s  obse rved )9  3007 

H y d r o g e n a t i o n  o f  Hunga r i an  c o • I s  In o i l  • u s p e n s i o n  
( E f f i c i e n c y  o f  FezOs~ Mo o x i d e ,  ~ C s ,  i r o n  s u l f a t e  Nms6, 
Sn(COO)m end i o d i n e  c a t • l y s t s  in  h y d r o g e n a t i o n  a t  340~ 
400 t  and 450 o a t  100 e t m ) t  2852 

H y d r o g e n a t i n g  coa l~  e t c  9 2 ]86  
H y d r o g e n a t i o n  o f  coa l~  p i t c h y  and p e t r o l e u m  ( R e v l e u ~ l  

2304 
H y d r o g e n a t i o n  o f  s o l i d  f u e l .  E f f e c t  o f  coa l  q u a l i t y  •nd 

the  c a t a l y s t  a p p l i c a t i o n  p rocess  ( C o h y d r o g e n e t l o n  o f  
coa l  and p e t r o l e u m  p r o d u c t s  i n  a u t o c l a v e  • t  i n i t i a l  
p r e s s u r e  o f  50 atm ( w o r k i n g  p r e s s u r e  100-120 a tm) ,  
4 2 5  ° ,  2 h r  r e a c t i o n  t i m e ;  c a t a l y s t  a p p l i e d  by 
i m p r e g n a t i n g  coa l  w i t h  aqueous s o l u t i o n s  o f  (NH,)eMoO~ 
and F e z ( S O ~ ) 3 ) ,  3079 

H y d r o g e n a t i o n  o f  r e a c t i v e  groups in  Y s l l o u r n  brown c o a l  
(Rev iew o f  papers  on h y d r o g e n a t i o n  o f  l o u - r a n k  c o • I s ;  
p r o d u c t i o n  o f  methane;  h y d r o g e n a t i o n  a t  40 a t e  and 
8 0 0 o c ) ,  4920 

H y d r o g e n a t i o n  o f  New Mexico coa l  a t  s h o r t  r e s i d e n c e  t ime 
and h i g h  t e m p e r a t u r e  (Coa l  h y d r o g e n a t e d  to  y i e l d  ] • r g e  
amounts o f  v o l a t i l e s ;  c o n d i t i o n s  f o r  f o r m a t i o n  o f  h i g h -  
ene rgy  g a s ) ,  4921 

H y d r o g e n a t i o n  o f  coa l  a t  ex t reme c o n d i t i o n s  ( C o n v e z s l o n  
s t  2OlOO0 psi  was 90~ a t  4000 and 97X s t  6000 ) !  3017 

H y d r o g e n a t i o r  o f  South A f r i c a n  coa l  ( S u s p e n s i o n  o f  coa l  
in  l i q u i d  medium and a d d i t i o n  o f  F e z 0 3 ) ,  2209 

H y d r o g e n a t i o n  o f  c o a l t  t a r t  m i n e r a l  c i l ,  e t c .  ( U s i n g  
heavy meta l  s u l f i d e  c a t a l y s t s  w i t h  h=S added as 
promoter), 2665 

H y d r o g e n a t i n g  ca rbonaceous  m a t e r i a l s  ( C a t a l y s t s  
c o m p r i s i n g  p re fo rmed Pb s a l t s  o f  HCOOH or  o f  o r g a n i c  
s u l f c n i c  a c i d s ;  460 ° and 200 a te  p r e s s u r e ) ~  2478 

H y d r o g e n a t i o n  r a t e s  o f  h i g h - t e m p e r a t u r e  coa l  t • r  in  • 
CSTR r e a c t o r  w i t h  a Co--Ha c a t a l y s t .  Feper No. 25~ 3041 

H y d r o g e n a t i o n  o f  coa l  a t  h igh  p r e s s u r e  ( A d d i t i o n  o f  Fe 
o x i d e  o r  h y d r o x i d e  in amount e q u i v a l e n t  to S in  coa l  to  
f o r m  FeS) ,  2718 

H y d r o g e n a t i o n  o f  coa l  - - i n s u r a n c e  f o r  the o i l  and 
a u t o m o t i v e  i n d u s t r i e s  ( R e v i e w ) ,  5941 

H y d r o g e n a t i o n  o f  the banded c o n s t i t u e n t s  o f  c o a l - -  
a t t r i t a l  m a t t e r  and a n t h r a x y t o n  V P r e d i c t l o n  o f  r e s i d u e  
y i e l d s  on bas i s  o f  p e t r o g r a p h i c  g r o p e r t i e s ) ~  2604 

H y d r o g e n a t i o n  o f  s o l i d  f u e l s  a t  L i e v e n  a c c o r d i n g  to  the  
p r o c e s s e s  of  the $ o c l e t e  N a t i o n a l s  de Recherches ( A t  
300 kg p r e s s u r e  and 4500C in  l i q u i d  phase~ then  500 to  
5 5 0 ° C  u s i n g  c a t a l y s t s  in  vapor  phese)~ 5796 

H y d r o g e n a t i o n  o f  Assam c o a l .  I I .  Development  Cf 
i n d i g e n o u s  c a t a l y s t s  (Compar ison  c f  luxmasse~ h e m a t i t e ,  
b l a s t  f u r n a c e  s l a g ,  m a g n e t i t e  t m i l l  s c a l e  end 
commerc ia l  FeSO, end ZnCl= as c a t a l y s t s ) t  2908 

H y d r o g e n a t i o n  o f  lean c o a l s  and a n t h r a c i t e s  I t  hyd rogen  
p r e s s u r e s  exceed ing  1~0C0 atm ( ~ e s t r u c t i v e  
h y d r o g e n a t i o n  i n  a u t o c l a v e  a t  4 8 0  to  500oc a t  1200 to  
1700 atm)~ 2910 

H y d r o g e n a t i o n  and p e t r o g r a p h y  o f  some l o w - r a n k  c o a l s  f rom 
the  w e s t e r n  Un i t ed  S t a t e s ,  5898 

H y d r o g e n a t i o n  o f  C h e l l a b i n s k  brown coa l  ( W i t h o u t  c a t a l y s t  
to  y i e l d  t a r ,  o r  w i t h  RoS a c a t a l y s t  a t  290 to  480 ° and 
200 t o  250 a tmospheres  p ressu re  to  y i e l d  o i l s  ( l o w e r  
t e m p e r a t u r e s )  o r  benzene and ke rosene  ( h i g h e r  
t e m p e r a t u r e s ) ) ,  2369 

H y d r o g e n a t i o n  o f  coa l  (D ry  p u l v e r i z e d  coa l  e n t r a i n e d  i n  
s t ream o f  H a t  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  heat  s t ream i n  <1 B in  to  800-  
1000o;  r e a c t i o n  t ime i s  s h o r t ;  p r o d u c t  c o n t a i n s  h i g h e r  
Z o f  a r o m a t i c  h y d r o c a r b o n s  then u s u a l ) ~  4866 

H y d r o g e n a t i o n  o f  coa l  p a s t e .  VIII. H y d r o g e n a t i o n  o f  the  
pas te  of coa l  e x t r a c t  under h igh  p r e s s u r e  ( A t  4~0 ° end 
200 t o  700 atm p r e s s u r e  us ing  MoO s c a t a l y s t ) ~  2677 

H y d r o g e n a t i o n  o f  coa l  p a s t e .  I I I .  H y d r o g e n a t i o n  In  the  
p resence  o f  s i n g l e  c a t a l y s t s  (Compar ison  o f  o x i d e s  o f  
Sn~ N i t  Mo, Fej and Pb as c a t a l y s t s ) ,  2678 

H y d r o g e n a t i o n  o f  coa l  p a s t e .  I V .  E f f e c t  o f  the v a r i e t i e s  
o f  c o a l  pas te  ( E f f e c t s  c f  the  pas te  on a c t i v i t y  Of 
o x i d e  a n d  s u l f i d e  c a t a l y s t s ) l  2 8 7 9  

H y d r o g e n a t i o n  o f  c o a l  a t  h igh  t e m p e r a t u r e s  ( 400  to  570oE; 
p r e s s u r e s  up to 4500 l b / i n  z no c a t a l y s t s ) ,  2680 

H y d r o g e n a t i o n  o f  Rueanian brown  coa l  ( M i x t u r e  w i t h  
m i n e r a l  o i l ;  PoE] c a t a l y l t ) t  2681 

H y d r o g e n a t i o n  o f  coal t c  l i q u i d s  on f i x e d  beds o f  s i l i c a  
promoted c o b a l t  mo lybda te  c a t a l y s t  ( I n f l u e n c e  o f  
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r e a c t i o n  tempera ture  a~d p ressure  on y i e l d  ef o i l s  
| n v e s t i g a t e d  in range 20-40 w t .~  coal~ 426-70 ° ,  and 
1000-4000 p s l ) ,  6914 

H~drogena t i cn ,  w i t h  s p e c i a l  r e f e r e n c e  to  p roduc ts  
o b t a i n a b l e ,  2~88 

H ~ d r o g e n a t l e n  c f  c o a l ,  e t c .  ( C o a l  m ixed  w i t h  f u s e d  
m e t a l l i c  ~n,  h y d r o g e n a t e d  at 500oc and 100 aim), 2155 

H~drogenat lcn  ef coal  (Coal particles accelerated tO 
supersonic velocities by H jet), 3052 

H~drogenat lon  cf coal (Productior cf liquid or gaseous 
h~drccarbcns at 450 tc 6000C and 3~ to  420 aim using 
ammonium molNhdate es catalyst), 2998 

H~drooenatlon studies en MidlothJan ceal (Use cf SnS as 
hyd rogena t i on  c a t e | ~ t ;  44 reference~)~ 2732 

H y d r o g e n a t i o n  c f  c o a l  in a f l u l d i z e d  bed ( P r e l | m i n a r H  
i n v e s t i g a t i o n ) ,  2733 

Hydrogena t ion  c f  s o l i d  f u e l  (Rev ie~  c f  methods f o r  
o b t a i n i n g  l i q u i d  f u e l s  f rom c o a l ) ,  6937 

H y d r o q e n a t i o n  c f  i r r a d i a t e d  e t a ]  ( I r r a d i a t i o n  w i t h  7 and 
• ra~s p r i c r  tc h y d r o g e n a t i o n ;  h ~ d r o g e n a t i o n  at 6000 
p.s.i, at 40~o~, 29~I 

|~drcgenatlcn cf coal e x t r a c t s  (Using catalysts of 
halldes ( excep t  chlorides) o f  Jew-valence heavy metals 
and ~g], 2636 

ll~drogenaticn ef  Noung frown cca] (Using prehaateP, then 
c o n v e r t e r  a t  >300 atm and )460ec], 2640 

t tNdrcgenat icn  cf coal and Its products (Finely divided 
t r onze  c a t a l y s t ) ,  2641 

Hydrogenation cf ~merican teals (Linear decrease i n  
percentage conve rs i on  te hydrogenated p roduc ts  with 
decrease in C c o n t e n t ] ,  6700 

Hydrogenat ion  c f  coal wlth carbon ~ o n o x i d e  and w a t e r ,  
302t 

hyd rogena t i on  of  c o a l  and Cf low-tempera%ore 
c a r b o n i z a t i o n  t a r  ( B e r g i u ~  p r o c e s s } ,  2447 

HydroGenat ing coal, e t c .  ( C a t a l y s t s  produced bN a c t i o n  o f  
v o l a t i l e  ~ cczpcunda cn meta ls  c r  t h e i r  compounds],  
221q 

HNdrogenet lcn  c f  c o a l  Baste.  I .  C h e ¢ i c a l  changes i n  coa l  
p a s t e  (Classification c f  catalNsts]~ 2670 

H~drogenat icn  ( A d d i t i o n  c f  HzSO~, HaSO~, or HNO s to  
hMdrccarbcn cils fro~ coal, tar, mineral oils before or 
du r i ng  h N d r a g e n a t i o n ) ,  2671 

Hydrogena t ion  cf coals. It. Japanese coals (Effects of 
pressure, temperature, time, and catalysts; properties 
of e l l s  produced), 2342 

Hvdrogenatlcn c f  brown coal tar by the K l e v e r  process 
(fcrmerl~ D.H .P .301 ,773 ,1923 )  fuse  o f  Ha catalyst 
y i e l d s  70 percen t  S-free benzi~e~, 22~5 

Hvdrcgenetion cf coal: English factories of Billingham 
I m p e r i a l  C h e m i c a l  I n d u s t r i e s ,  L td .  ( ~ r a w i n g s  and 
d e s c r i p t i o n  c f  p l a n t ;  160,~00 tcn~ o f  o i l  produced bN 
B e r g i u ~  process), 239E 

H~drogenat ion of coal and a l i a  under high pressure, 2286 
Hydrogena t ion  c f  coai~ e tc  (Us in~  F co~pcunds or  

co~pounds tha t  l i b e r a t e  P compounds not c o n t a i n i n g  
e lenent~  c f  t he  0 and S g r o u p s  as  c a t a l N s % s ) ,  2288 

H~drogena t i cn  c f  carbon confounds (Use o f  s l i g h t l y  
o x i d i z e d  Pb, 5n ,  B i ,  Cd, N i ,  Zns Sb, Cu, AIs and alloys 
as c a t a l ~ s t s ~ ,  2289 

Hgdrogenet ion  and l i q u e f a c t i o n  o f  c c a l t  60~6 
Hydrogena t ion  cf a m i x t u r e  c f  coat end heavy oils (Us ing  

o r g a n o m e t a l l i c  c a t a l y s t ,  MeHgC[, ~e~gnBr,  or EiaPbI), 
5860 

Hvdrogene t i cn  c f  coat, t a r ,  and ~ i n e r a l  o i i s  (Addition of 
ac id  s a l t s  o f  p o l y b a s i c  a c i d s ] ,  2648 

H y d r o g e n a t i o n  catalysts (Iadlne or cc~pounds yielding I 
cr ~I), 2E50 

H~drogenat ion c f  coal  and i t s  p r o d u c t s  (<i~ H h a l i d e  
used; p o l y m e r i z a t i o n  avoided), 2652 

Hvdrogene t i0n  c f  c o a l  d i s t i | l a t e ~  ( A t  400 te 550 ° u s i n g  
Sb cr  its ca=pcunds] ,  2653 

Hvdrogena t ion  Of American coa ls  in biphenyl (A t  3500 and 
141 kg/cm 2 pressure)s 231~ 

Hydrogenat img c o a l ,  e t c .  (~ rea tmen t  under p ressure  in  
presence of  NH.OH solution c f  HaMcO~), 2468 

HNdrogenat ion c f  American coa ls  (5000 ps i  us ing  phenol  as 
dispersion medium), 2242 

Hvd rogena t i cn :  South A f r i c e  and the Luena works, 2244 
H~drogena t i cn  and l i q u e f e c t i m n  of c o a l .  If. E f f e c t  cf 

p e t r o g r a p h i c  compoe l t i cn  and rank of  coals 6018 
Hydrogena t ion  o f  c o a l  (Rev iew;  economics o f  g a s o l i n e  

p r o d u c t i o n  b~ coal hgd rogena t i on  shown tc  be 
unfavorable), 6855 

H y d r o g e n a t i o n  o f  Cheremkhov Easin coel  (Eub-bltuminous 
c o e l ) ,  ZTOE 

Hgdrogens t i cn  c f  coa l  a t  h igh  t empera tu res ,  2707 
Hgdrcgene t i cn  c f  a n t h r e x y l o n  ( v i t r a i n )  f r e t  pes t ,  brown 

c o a l ,  l i g n i t e ,  subb i tumincus  c o a l ,  b i t u m i n o u s  c o a l ,  and 
a n t h r a c i t e ,  E f f e c t  o f  ra rk  i n  c o a l  hgd rogena t i on  (52 
r e f e r e n c e s ] ,  5886 

Hvdrogena t l cn  c f  s o l i d  f u e l s  ( ~ e v t e w ) ,  2227 
H~drogena t i cn  c f  c o a l ,  2688 
Hydrogena t ion  c f  coa l  us ing  unreduced c a t a l y s t  

( P r e t r e a t m e n t  wi th  hydrogen at 20C tO 400oF and 
o p e r a t i o n  at  EOO°F or above~ p a t e . t ) ~  3118 

H~drogene t i cn  c f  coa l  us ing  unreduced c a t a l y s t  ( C a t a l y s t s  
ere  Co, He, N l ,  or W cempaunds d e p o s i t e d  cn c a r r i e r s  
suoh es S l O g ,  A l t O s ,  er  • mixture o f  them heated t c  200 
-300OF w i t h  wer~ H - e n r i c h e d  gas; conversion Of OVer 86~ 

c o a l  i s  o b t a i n e d  a t  1000-3000  p s l g  and 7 5 0 - 9 0 0 0 F ] ,  3119 
Hydrogena t ion  o f  coat (Patents), 5120 
Hydrogenation of coal in producing gaseous h~drscarbcns 

(Comparison of fluidized-bed and flxed-bed reac%ions]s 
2822 

Hydrogenated benzines [gasolines]. Influence of raw 
material, catalyst and prccesslng m e t h o d ,  S821 

H y d r o g e n a t i o n  o f  c o a l s  and  c f  brown c o a l s .  I - I U  ( R e v i e w ] ,  
2495 

H y d r o g e n a t l o n  ( P l a n t  o p e r a t i o n  f o r  h y d r o g e n a t i o n  c f  
B r i t i s h  bituminous c o a l s ;  p r o d u c t l a n  o f  g a s o l l n e ) ,  2497 

H y d r o g e n a t i o n  o f  s o l i d  f u e l .  Catalysts f o r  h N d r o g e n a t l c n  
of a mixture of coal and petroleu~ products (Catal~st 
c o n t a i n i n g  1~ Fe and 0.2~ Ha conve r ted  coa l  t o  83~ 
liquid produgts)~ 3080 

HNdrogen iz ing  coa l  (FAG, Ha, o r  Ha compound c a t a l y s t ] ,  
2195 

Hydrogenol~sis and structure of Hokhaido ooals (Concluded 
that hNdrogenc l ys i s  o f  coal  beglns with liberation cf 
both tar acids and saturated hydrocarbons), 2989 

HNdrogenolysis of coal hydrogenation products 
(Noncatalytic hydrogenatlcn at 625 %0 700oc, Z50 to 250 
atm~ H supply of 4 tc 20 mole/mole~ and residence time 
o f  less than 15 mini, 6779 

HydrogenolNsis and structure of Hokkaido coals, i (Use of 
Bayer ca,siNs,; initial H pressure cf 100 aim, 
temperatures of 425 and 4500; and ccn%act time cf 2 
hr], 2986 

Hydrogenolysis of Hokkaidc coals under h i g h  pressure 
(Batch autoclave study], 3083 

H ~ d r o g e n o l ~ s i s  o f  c o a l  ( H y d r o g e n a t i o n  o f  c o a l  p a s t e ;  
reaction should be carried cut  at highest temperature 
and pressure; minimum density oils recommended for 
paste formula%ion)~ 2941 

Hydrogenol~sls of coal (Speed of h~droganolysis depends 
on speed o f  solutlon of H i n  liquid phase and on number 
of collislons of H with coalpar%icles; reaction should 
be carried out a{ highest possible pres{ure and 
temperature], 2930 

Hydrol~tic h~drsgena t i on  o f  c o a l ,  3000 
Hydro%reatment of fossil fuels (Patent), 7034 
Hygas process (Conversion of coal of ann rank or S 

ccntent to high B%u gas interchangeable with natural 
g a s ) ,  3106 

I m p r o v e m e n t s  i n  hydregena%icn o f - c o a l  (Production o f  
30,000 barrels/day of liquid fuels, mainly gasoline], 
6239 

Imprcvemen¢ af se= icoke-aven tar by h~drcgenaticn at 
moderate pressure, 3004 

Influence o f  mineral constituents, particularly lron 
o x i d e ,  on the hNdrogenation o f  solid fuels (Ca%seN,it 
effects of FeaOss Fe62~ and ZnCla)s 2176 

I~strumentation of Federal Bureau of ~ines' ccal- 
h~drogena%ion process at Louisiana (Misscurl] 
demonstratlcn plant~ 6273 

I n t e r a c t i o n  o f  solvent and catalyst i n  c o a l  h y d r o g e n a t i o n  
(Effects of Interaction between catalysts aed solvent 
on extent of liquid phase coal hydrogenatlon)~ ~047 

Interference cf a r s e n i c  in high-pressure h N d r c g e n a t i s n  of 
brown-coal tars, 2902 

Investigations [n chemical technalcgN (Ha~cr trends in 
studies of coal p r o c e s s i n g  including purcl~sis, 
hydrogenation without a solvent, tar analysis, and tar 
processing], 3049 

Investigation of bituminous coal hydrogenation 6% 
pressures exceeding 1000 atmospheres (Advantages of 
increasing pressure~ hydrcgenatlcn in rocking 
autoclaves of stainless steel with coal introduced as 
paste), 2857 

Investigations on pressure hydrogenation of teal tar. Z. 
Production of fuel and raw materials for chemical 
Industrles b~ liquid-phase hgdrogenatlon of Hu-Chen-Tsu 
coa l  (NONE), 6795 

Investigations cn a f l g l c m e r a t l c n  d u r i n g  law-pressure 
hydrogenation of coal in a fluldized bed (Agglomeration 
Is main dlfficulty during low pressure h~drogenation sf 
dry, bituminous coal in fluidlzed bed; pretrea%ment of 
coal with alkali carbonate or ammonium moIybdate in 
preseece or absence cf H prevents agglomeration)~ 2900 

Investigation of benzine prepared from brown coal by 
high-pressure h~drogena%ion without addition of %at, 
5887 

Japan's c o a l - l i q u e f a c t i o n  process explained by naval 
expert (H~drogena%ion of coal by Berg fus  process 
f o l l o w e d  by d i s t i l l a t i o n  to produce g a s o l i n e  and hear  N 
oil), 5808 

Ke l l ogg  coal  g a s i f i c a t i o n  process ( G a s i f i c a t i e n  process 
carried out in presence o f  molten salt that serves as 
heat transfer medium and as catalyst f o r  coa l  
gasification and hydrogenation reactions; gasification 
carried out  with steam at 1200 pslg], 5202 

Kinetic relation of coal hydrbgenatlon~ p~rolysis~ and 
dissolution (Catalytic hydrogenation gave SO~ gasoline, 
5~ dlesei oil~ ZS~ high Btu gas, and ~0~ char], 30E3 

Kinetic study of the reactlcn of coal char with a 
hydrogen-steam mixture (36 referencas]s 4995 

Kinetics of coal h~drogenation. Converslon of anthraxylon 
(Role of asphaltene in reaction mechanism), 2757 
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........................................................... 
K i n e t i c s  c f  d e s t r u c t i v e  h y d r c g e n a t i c n  c f  cca i  (At  420-  

460 ° and 300 at~ using rec ~ud and F~zSO ~ as 
cataINsts;~ 2823 

Finetics cf coal hydrogenation (Cedar of  reaction varies 
with respect to pressure, temperaturet asd 
concentraticn c f  r e a c t a n t s ~ ,  3087 

Kinetics of conversion of t e t r a l i n  during hydro£enation 
of coal, 3107 

hinetics of conversion cf tetralin d u r i n g  hydro~ena%lon 
o f  cca l  (Us ing  a c o b a l t  c x i d e - - p c t a s s i u ~  ox ide  
c a t a l y s t ) t  3109 

K i n e t i c s  of hydrogen c o n s u f p t i c n ~  oxygen r e ~ c v a l ,  and 
l i q u e f a c t i o n  in  coa l  h y d r o g e n a t i o n ;  e f f e c t  c f  r a n k ,  
5904 

L i g h t  spirits from l o w - t e m p e r a t u r e  coal carbonization 
(20G-250 at~ pressure; 43~ thermal efficiency; 140 qal 
o i l  from i tcn  of c o a l ) ~  5677 

L i o h t e r  hydrccarbons (Coal  treated with electrically 
c o n d u c t i v e  r e d u c i n g  agent  in  c l o s e d  f u r n a c e  under 
reduced p r e s s u r e ) ,  2El1 

Liquefacticn cf coal (Desirable characteristics of coal 
for hNdrogensticn include lOW content of minerals and 
• o i s t u r e  and C:H r a t i o  l ess  than  15; meta l  c a t a l y s t s  
must be S - r e s i s t a n t ;  y i e l d s  gas~ g a s o l i n e ,  mediu~ o i l ,  
heavy o i l ,  a s p h a l t s ;  125 r e f e r e n c e s ) ~  678E 

Liquefaction of Utah coal ( C o n v e r s i o n  of b i t u m i n o u s  coa l  
to f l u i d  feed s t u d i e d  us ing  pyrclgsis, s o l v e n t  
e x t r a c t i o n  w i t h  t e t r a l t n ,  and c a t a l y t i c  h y d r o g e n a t i o n ;  
o~t~mum c o n d i t i o n s  were 615 ° , H p ressu re  2000 p s i ,  and 
Sr chloride c a t a l y s t  concentration 15~ of coal),  6964 

L i q u e f a c t i o n  ( d e s t r u c t i v e  h y d r o g e n a t i o n )  o f  coa l  and i t s  
p roduc ts~  SEE2 

Liquefying carbonaceous ~ater ia ls  (Coal pas te  dried under 
h igh  p ressu re  a t  350 t c  360°C,  t hen  hyd rogena ted  at  400 
to 4 4 0 0 C ) ,  5~11 

Liquid fuels ( A d d i t i c n  cf stabilizers to products o f  
hydrogenatio~ of coal to Frevent solidification)~ 252E 

Liquid fuels fro~ coal (Conversion cf coal by 
h y d r o g e n a t o n  t c  l i g h t  c r u d e  c i l  t h a t  can be c o n v e r t e d  
to g a s o | i n e ) ,  6824 

L i q u i d  f u e l  f r e e  c o a l  ( G r i n d i n g  wet  s e p a r a t i o n ,  and a c i d  
t r e a t m e n t  (H2SO~) prior tc  h y d r o g e n a t i c n  us ing  a NH~ 
moiybdate c a t a i y s t ) ~  5750 

L i q u i d  fuels made from brown coal (Review o f  properties 
of liquid fuels obtained from brcwn coal by low- 
temperature carbonization, hydrogenation, and Fischer-- 
Tropsch s y n t h e s i s ) ,  6775 

L i q u i d  f u e l s  f rom coal~ E69E 
L i q u i d  f u e l s  f rom c o a l ,  o t h e r  f o s s i l  h y d r o c a r b o n s  

( P r o c e s s e s  under  deve lopment  by d i f f e r e n t  companies f o r  
commerc ia l  c o n v e r s i o n  o f  coa l  i n t o  l i q u i d  f u e l s ;  
economic analyses of coal and o i l  shale processing), 
6803 

Liquid fuels from coal, 1972 (Collection of iOl patents 
in  U . S . ) ,  182 

Liquld-.fuel prcduction by hydrogenation t oday  (Review), 
5763 

L i q u i d  f u e l  frc~ hydrogenation o f  coal, E162 
L i q u i d  h y d r o c a r b o n s  ( T r e a t m e n t  w i t h  HzSO ~ c o n t a i n i n g  

diisopropylnsphthalene sulfonlc acid and ammonium 
m o l y b d a t e ~  5751 

L i q u i d  h y d r o c a r b o n s  ( T r e a t m e n t  o f  b i t u m i n o u s  coal with 
d i l u t e  HeSG ~ c o n t a i n i n g  d l t s o p r o p ~ l n a p h t h a l e n e s u l f c n i c  
acid and NH~ molybdate and addition to heavy ell fro~ 
coal; addition of CCI~), 2510 

L i q u i d  h y d r o c a r b o n  f u e l  f rom c o a l ,  6581 
L i q u i d - p h a s e  c o a l  h y d r o g e n a t i o n  In  an e x p e r i m e n t a l  f l o w  

p l a n t  ( H y d r o g e n a t i o n  a t  6 arm: plant c a p a c i t ~  o f  
5 0 k g / d a y ~  2939 

L i q u i d - p h a s e  coal h y d r o g e n a t i o n :  Japanese were us ing  the 
p rocess  i n  1942 (Compsr i scn  o f  Nor th  Korean l a r g e - s c a l e  
p l a n t  w i t h  Carbide and Carbon Chemical  Company process 
now In  p i l o t - p l a n t  o p e r a t i o n ) ,  2809 

Liquld-phase h~drogenatlcn cf Plttsbungh seam coal (~t 
440 ° and 200 to 300 a tmospheres  p r e s s u r e ) ,  2609 

L i q u i d - p h a s e  h y d r o g e n a t i o n  cf M l i k e  cca l  by e x p e r i m e n t a l  
f l o w  p l a n t .  R e s u l t s  o f  runs  w i t h  heavy o i l  r ecove red  
f rom p r o d u c t  as v e h i c l e  ( H y d r o g e n a t i o n  a t  300 atm w i t h  
Bayer  mass c a t a l y s t ) ,  2978 

L i q u i d - p h a s e  h y d r o g e n a t i o n  o f  M l l k e  coa l  by e x p e r i m e n t a l  
f l o w  p l a n t .  E x p e r i m e n t a l  r e s u l t s  w i t h  c r e o s o t e  as 
v e h i c l e  ( P r e s s u r e  o f  200 to  300 a tm,  t e m p e r a t u r e  o f  440 
to 4EOoC, m a t e r i a l  feed  o f  6 k g / h r ~  and hydrogen feed 
o f  6 .~  Nou = / h r ) ,  2950 

L i q u i d  p r o d u c t s  from p r e s s u r e  e x t r a c t s  o f  s o l i d  
ca rbonaceous  m a t e r l a l s ~  5924 

L i q u i d  p r o d u c t s  f rom coa l  or  c a r b o n i f e r o u s  m a t e r i a l s  
( C a t a l y s t  Of m i x t u r e  c f  FeeO s end Na=CC a containing 
H~O), 6662 

L i s t  o f  p a t e n t s  on a p p a r a t u s  f o r  coa l  hydrogenation 
( R e v i e w s ) ,  2,305 

L o w - b o i l i n g  hydrocanbcns  ( P r o d u c t i o n  f rom coa l~  coal t a r ,  
tar, mineral oil, or their mixtures t r e a t e d  w i t h  a c i d  
substances and h y d r o g e n a t e d  a t  h igh  t e m p e r a t u r e  and 
p r e s s u r e ) ~  2628  

L o w - b o i l i n g  h y d r o c a r b o n s  f rom c o a l ,  t a r ,  m i n e r a l  o t 1 ,  
e t c . ,  b~ h y d r o g e n a t i o n  ( U s i n g  a d d i t i o n s  o f  a c e t i c ,  
f o r m l c ~  o r  o x a l i c  a c i d s  and  s u l f i d e s ,  h a l l d e s ,  

phosphides, oxides, carbonatest or cxalates of 2n, Am, 
Ti t  Sn, Pb, V, Bit Crt ~ct W, U, ~n, Fe, Ni, cr Cc~, 
~g~O 

Low-pressure hydrogenation of coal (Reaction zcne kept  a t  
H par t ia l  pressure of ~C0-7C0 psi and temperature at 
8 2 5 - 8 7 5 0 F ) ,  3067 

Low-pressure hydrogenation of coal in a continuous p i l o t  
p l a n t  ( H y d r o g e n a t i o n  a t  2CC0 ps ig  and 645 ° us ing  Fe and 
~o c a t a l y s t s ) ,  3086 

Low-sulfur liquid fuels fro. coal. Faper No. i 
( H y d r o d e s u l f u r i z a t i c n  and l i q u e f a c t i o n ) ,  3072 

Low-temperature carbonization of coal produced most of 
Japanls synthetic oil, 6215 

L o w - t e m p e r a t u r e  c a r b o n i z a t i o n  and h y d r o g e n a t i o n  of coalst 
62 

Makin~ oil from coal (Fischer--Tropsoh process, 8ergius 
process, and underground gasification), 6324 

Manufacture of liquid hydrocarbons by the catalytic 
hydrogenation under pressure of coals, tars, and 
mineral oils (At 360-500 ° and I00 to IO~OOO ate 
pressure using metals of group I-IV of the periodic 
table as catalysts)~ 6040 

Manufacture of llght oils from lignite by catalytlc 
hydrogenation under pressure, 6774 

Manufacturing hydrocarbon gaees (At 1500 to 3COOeC), 3349 
Manufacture of synthetic l|quld fuels (Address on 

e v o l u t i o n  o f  t e c h n i c  o f  h y d r o g e n a t i o n  o f  coa l  and 
l i g n i t e s ~ t  5794 

M a n u f a c t u r e  c f  motor f u e l s  by h y d r o g e n a t i o n  under  
p ressu re~  6n86 

Mechanism o f  h i g h - p r e s s u r e  coa l  h v d r o g e n o l y s i s  o f  
Taiheiyo coal (Hydrocracking at 220-30 kg/ag cm end 
4 0 0 0 ) ,  3074 

Mechanis~ o f  h y d r c g e n a t i c n  Cf coal to  me thane ,  4973 
Mechanism o f  the h y d r o g e n - t r a n s f e r  p rocess  to  coa l  and 

coa l  e x t r a c t  ( S t u d y  o f  s o l v e n t  e x t r a c t i o n  o f  coa l  us ing  
t e t r a t i n  i n  an a u t o c i e v e ) s  7327 

Mechsnlsm of the initial stage of coal hydrogenation. I *  
I n f l u e n c e  o f  t e m p e r a t u r e  on coa t  c o n v e r s i o n  in  a 
h y d r o g e n a t i o n  p r o c e s s ,  2905 

Mechanis~ o f  cos |  h y d r o g e n a t i o n  (Rev iew w i t h  56 
references), 2906 

Mechanism o f  h y d r o g e n o l y s i s  o f  c o a l  under  h i gh  p r e s s u r e  
( H y d r o g e n a t i o n  under  220-230  g g / s q ,  cm. H p r e s s u r e  s t  
400 and 450 ° w i t h  * ' r e d  mud f*  c a t a l y s t ) 9  3018 

Mechanism o f  coa l  h y d r c g e n a t i c n  (Therma l  s p l i t t i n g  o f  
coa l  o r  a s p h a l t  i n t o  r e a c t i v e  f r a g m s 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 t ) ,  272? 

Meta l  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  O i l s  or suspens ions  
of coal in oils, 2192 

Meta l  h a l i d e s  as c a t a l y s t s  o f  coa l  h y d r o g e n a t i o n  ( ~ o l t a n  
z i n c  c h l o r i d e ) ,  3116 

Methane from coa l  ( H v d r o g a s i f l c a t i o n  f o r  p r o d u c t i o n  o f  
gaseous hydrocarbons), 4840 

M e t h a n o l :  a v e r s a t i l e  f u e l  f o r  Immedia te  use ( P r o d u c t i o n  
o f  = e t h a n o l  f rom c o a l ) ,  3122 

Methods o f  h y d r o g e n a t i o n  (Rev iew)~  2232 
M i l d  h y d r o g e n a t i o n  o f  c o a l s  and analysis o f  the  

hydrocarbons obtained (Coals of low grade dlspenslon on 
g l a s s  wcol heated  to  4 2 0 0 ) ,  6815 

M o l e c u l a r  s i z e  and shape o f  some p r i m a r y  d e g r a d a t i o n  
p r o d u c t s  o f  a b i t u m i n o u s  coa l  ( H y d r o g e n a t i o n  o f  
bituminous coal in presence of Cu--Cr oxide catalyst at 
300-3500 a t  1800 p . s . i . g ,  c o l d  H p r e s s u r e  f o r  24 h r ) ,  
2713  

M o l t e n  z i n c  h a l i d e  c a t a l y s t  f o r  h y d r c c r a c k i n g  c o o l  
extract and coal (Zn chloride and tetralln extract of 
coa l  used;  h y d r o g e n a t i o n  a t  3850C, 140 a tm,  f o r  I h r ) ,  
3015 

Moto r  f u e l  ( F r e p a r a t i o n  b~ h y d r o g e n a t i o n  o f  ca rbonaceous  
materials and add ing  oils rich In H), 2535 

Motor  f u e l  produced f rom coa l  by t h r e e  p r o c e s s e s  In 
Germany ( H i g h - p r e s s u r e  h y d r o g e n a t i o n  of coa l  end 
p r o d u c t s  r e c o v e r e d  f rom i t :  l o w - t e m p e r a t u r e  
c a r b o n i z a t i o n  and e x t r a c t i o n ;  s y n t h e s i s ;  l o b - t e m p .  
c a r b o n l z a t l o n ~  d l s t l l l a t l c n ~  c r a c k i n g v  and e x t r a c t i o n ) ,  
5764 

Motor  s p i r i t  f rom coa l  ( R e v i e w ) ,  5825 
M u l t i p l e  t e s t s  on c a t a l y s t s  f o r  coa l  h y d n o g e n a t [ o n  ( A t  

445 ° and 204 atmospheres  p reaeo re  us ing  a tannoua  o x i d e  
or NH~ mo lybda te  as c a t a l y s t s ) ,  2614 

M u l t i s t a g e  e b u l l a t m d - b e d  c o a l - o i l  h y d r o g m n a t i c n  end 
h y d r o c r a c k i n g  ( H y d r o g e n a t i o n  a t  750-9500F and 1 0 0 0 - 4 0 0 0  
pa ig  In e b u l l a t e d  bed), 3117 

Na tu re  o f  o i l s  o b t a i n e d  from the  h y d r o g e n a t i o n  o f  a few 
t y p i c a l  b i t u m i n o u s  c o a l s  ( A t  3 5 0 o c  u s i n g  A t k l n J e  
c a t a l y s t ] ,  6942 

New a s p e c t s  i n  c o a l - t a r  p r o c e s s i n g  ( D e s c r i p t i o n  o f  
methods f o r  c o n v e r s i o n  of  brown coa l  i n t o  p a r a f f i n s ,  
pheno ls~  p y r l d l n e ,  and e l e c t r o d e  coke ;  l o s t  e f f i c i e n t  
method i s  h y d r o g e n a t i o n  a t  40 atm end 3 3 0 0 c ) t  2956  

New chemica l  s t r u c t u r e  f o r  coa l  ( Y i e l d  o f  l l q u l d l  from 
coal d i s t i l l a t i o n  depends m a i n l y  on s t r u c t u r e  of  c o 8 1 ,  
p a r t i c u l a r l y  f u n c t i o n a l  g r o u p s l  and p r o c e s s  weed to 
c o n v e r t  coa l  i n t o  l i q u i d s  and coke )~  2958  

New c o a l - u t i l i z a t i o n  methods ,  2541 
New deve lopmen ts  In  the f i e l d  o f  c a t a l y t i c  p r l l l U r e  

h y d r o g e n a t i o n  ( U s i n g  f i x e d  c a t a l y s t s  o r  c a t l l y s t l  in  
s u s p e n s i o n ) ,  2260 

New deve lopmen ts  o f  coa l  ¢ h m e l s t r y  ( S t u d y  of  p r o d u c t s  
f rom h y d r o g e n a t i o n  a t  100 arm p r e s s u r e  and ep t o  4 5 0 o } ,  



2431 
N,w German plant f o r  the  h y d r o g e n a t i o n  e f  c o a l  by t h e  

process cf Pott and Broch~ ( I n v o l v e s  dissolution cf 
c o a l  in  a s c l v e n t } ,  255~ 

Now h o r i z o n s  fcr pressure  g~s i f i ca t i en .  Production of 
ciee~ ene-gy (Review cf processes for converting f o s s i l  
fuel feedbacks i n t o  Ch~; nc references], ~262 

New prospec ts  f o r  the chemica l  t r ea tmen t  o f  b i tum inous  
coals, 2937 

New uses fcr coal urged (Production cf liquid synthetic 
f u e l s  In the U.S. by hyd rogena t i on  c f  powdered coa l  s t  
20O°C; development o f  fuel~ for aircraft and missiles; 
process can he adjusted tc produce gas cr stepped a~ 
Intermediate stage to produce r e s i n ,  e t c . } ,  5773 

Newest findings in the h~drcgenatie~ and dehydrogena t ion  
f i e l d  in  the m e d i u m - p r e s s u r e  ron~e  ( P r a d u c t l c n  o f  h i g h  
cctan~ va lue g a s o l i n e  by h~drogenatlon o f  brcwn coa l  
t a r ) ,  2871 

N~ckel cerbonyl in h~drcgenatlun, d e s u l f u r l z a % i c n ,  and 
g a s i f i c a t l c n  of csrbonscecus ~aterlals (Ni  carbonyl is 
d i s s o l v e d  in f u e l ) ~  425g 

Normal a lksnes  from cca l  hyd rogena t i on  p r o d u c t s ,  2987 
No te s  on the c o n s t i t u t i o n  c f  heav~ o i l  from t h e  

hyd rogena t i on  of  b i t u m i n o u s  c o a l  ( F r a c t i o n a t i o n  
~rcducts c f  h e a v y  c l l s ~ ,  6187 

Obta in i ng  f u e l ~  and chemica l  products f rom mixtures of 
c o a l  and c i l  ( H N d r c f i n i n g  d i s t i l l a t e s  with b o i l i n g  
p o i n t  to 2 2 0 s ) ,  3097 

C b t a i ~ i n g  f u e l  from cca l  ( R e v i e w ] ~  110 
~il distillation from coal. ~he Caunock uet-char~e system 

( P r o d u c t i o n  c f  h igh a n t i k n o c k  va lue  gasoline], 5730 
Oi l  f rom c o a l  (~ r e v i e w  of  d i s t i l l a t i o n  and h ~ d r o g e n a t i c n  

m e t h o d s ) ,  ~71E 
OIl  f rom c o a l :  h~d rogene t i cn  ( B e r g i u s  p r o c e s s ) ,  5683 
O i l  from coal ( R e v i e w  o f  h y d r o g e n a t i o n ,  s t r a i g h t  

d i ~ t l l l a t i o n ,  and d i s t i l l a t i o n  fallowed b~ c o n v e r t i n g  
coke to water gas to o l l } ~  5715 

UII f r o n  c o a l  ( R e v i e w ;  i n c l u d e s  d i s c u s s i o n  o f  m e c h a n l s ~  
c f  r e a c t i o n s ) ,  5685 

[ i t  p r o d u c t i o n  from c o a l ,  I t s  t e c h n i c a l  and eccnomicol  
v a l u a t l c ~  f r o =  an A u s t r a l i a n  v i e w p o i n t ,  5819 

[ i l l s  and bas ic  o r g a n i c  chemica ls  from coal  by 
h ~ d r o g e n a t i o r  ( R e v i e w  wi th  22 r e f e r e n c e s ) ,  3082 

~ l l s  and basic o rgan i c  chemicals from coal bg 
hNdrcgenstic~ (a l i t e r a t u r e  review) (Work published 
f rom World War I I  u n t i l  IgE9 on COal h y d r o g e n a t i o n  and 
its eccnomics and on p r o d u c t i o n  cf chemicals from coal 
c r l t i c a l i t  N r e v i e w e d ] ,  68gl 

~I1~ from c a t a l y t i c  hyd rogena t i on  o f  c a r b o n a c e o u s  
materials (At 300 to EOOSC and 20 to 500 aim using zinc 
ace ta te  or z i n c  formate catalysts], 5926 

C l i ¥  hydrocarbons (Catalytic hydrogenation o f  
carbonaceous m a t e r i a l s  in  presence c f  a l k a l i  or  
a l k a l i n e  e a r t h  s u l f i d e s  and Fe compounds  as catol~s%s], 
263~ 

O r i g i n  o f  coa l  ( C r i t i c a l  r e v i e w s  w i t h  mon~ r e f e r e n o e s } ,  
2~97 

Part of the c a t a l y s t  in  the processing of coal, 2163 
Phenols in o i l  eb ta ined  from h y d r o g e n a t i o n  o f  coal  

( P r c d u c t i c ~  c f  c-~ m-, and p - c r e s c l :  o - ,  m-, and p -  
e t h ~ l p h e n c l ;  2 , 3 - ,  2,4-, 2 ,5 - ,  3 , 5 - ,  and  3+4-x~ienol; 
3 - m e t h v l - 5 - e t h ~ l p h e n o [ ;  4- and 5-1ndancl; mesitol ;  o-  
and p - p h e n ~ l p h e n o l ] ,  272~ 

P lan t  f s r  coal  hMdrocrack|ng~ 2999 
P lan t  f o r  the p r o d u c t i o n  o f  g o e c l i n e  by the h y d r o g e n a t i o n  

of b i tum inous  coal ( P r o d u c t i o n  of 100 ,000  tons of 
g~scllne per year bN direct trestment cf coal and 
50,000 tons by hydrogenation of creosote and low- 
t e m p e r a t u r e  tar), 5777 

P lan t  f o r  H-coa l  p r o j e c t  ( P l a n t  f o r  conve rs ion  o f  3 tens 
cua l / de~  b M c a t a l ~ t i o  h~d rcgeua t l on  in  e n t r a i n e d  state; 
hydrogen i s  c b t a l n s d  f rom coa l  ond chef}, 6847 

P o s s i b i l i t i e s  cf  using nuclear  energy f o r  g o s i f y i n g  c o a l ,  
4737 

P o s s i b i l i t i e s  f o r  u t l l l z e t i o n  o f  S u l c i s  c o a l  ( P a r t i a l  
l i q u e f a c t i o n ,  h ~ d r o g e n a t i c n ,  e x t r a c t i o n  w i t h  t e t r a l i n ) ,  
8798 

P o s s l b l e  new uses f o r  c c a l  ( R e v i e w  of p y r o l M s l s  and  
a c l v e n t  a c t i o n  h ~ d r c g e n c l y s i s  and o x i d a t i o n  as methods 
of  degrad ing  the eaoF lex  coal  s t r u c t u r e  I n to  p roduc t s  
o f  greeter c o m m e r c i a l  valuo), E061 

Prelislnery treatment o f  solid fuels for hNdrogenatlon 
( R e - b i t u e l n i z i n g  c o a l ;  p r o d u c t i o n  o f  light and heavy 
motor f u e l s ,  CaHe, phenol  ad hMdrocarbcns ] ,  5955 

P r e p a r a t i o n  of s y n t h e t i c  l i q u i d  fuel in  3 i b e r l a  (Russia] 
(SapromMxites], 2274 

P r e p a r a t i o n  o f  g a s o l i n e  b~ h y d r o g e n a t i o n  of  coo l  
(Rev iew]~  50E5 

P r e p a r a t i o n  of  coal  f o r  h y d r o g e n a t i o n ,  2875 
P r e p a r a t i o n  uf  ~henole snd a roma t i cs  from coa ls  by 

d i r e c t e d  h ~ d r o g e n a t i o n ,  3027 
P r e p a r a t i o n  of  g a s o l i n e  in the second s tep Of 

h~drogena t lon  o f  A l e k s e n d r i t s k  brown c o o l ,  Io Choice o f  
cata l¥stm (At  200 o ts  and EOO°C using ootalys%s,  MoOs-- 
Z n O - - ~ l ,  H o Q a - - k o o | [ n - - A l ,  M a S s ~ k s o l i n ,  MOOz--Woter 
g i l l S ,  o c t i v a t o d  C, Mc o x i d e  cn a c t i v a t e d  C, MUg 2 -  
CrsQa--ZnO, CreOs--ZnG, Hc o x i d e  on p i t c h  coke~ and Ho 
ore), 5 8 1 5  

Present s t a t e  and t r e n d  c f  coal hydrogenation research 
( D l a c u s s i o n  c f  i n v e s t i g a t i o n s  i n  t h e  USA f o r  p r o d u c t i o n  
o f  g a s o l i n e ,  s h lgh -ene rgg  fuel f a r  j e t - p r o p u l s i o n  
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englnes, and aromatic hydrocarbons; coal is not 
l i q u e f i e d  c o m p l o t e l N  %e r e d u c e  H ccnsump%ion)~  6856 

P r e s s u r e  e x t r a c t i o n  and h y d r o g e n a t i o n  o f  c o a l  ( U s e  of 
c o k e - o u e n  gas i n  h y d r c g e n o % i o n ) ~  2386 

P r e s s u r e  g a s  p r o d u c e r  and i t s  a p p l i c a t i o n  i n  c i t y - g a s  
m a n u f a c t u r e  ( W a t e r  g a s  p r o d u c t i o n  a t  600 c and 18 
a t m o s p h e r e s  p r e s s u r e  w i t h o u t  a o t a l y s % s  and p u r i f i c a t i o n  
by pressure s c r u b b i n g ] ,  3211 

P r e s s u r e  h y d r o g e n a t i o n  w i t h  i o d i n e  a s  c a t a l y s t ,  2233 
P r e s s u r e  h y d r o g e n a t i o n  o f  c o a l ,  t a r ,  m i n e r a l  o i l ,  o r  

their d i s % i l l o t i o u  o r  r e a c t i o n  p r o d u c t s  (Use o f  F e -  
c o n t a i n i n g  b o u x l t e ,  c l a y ,  o r  z e o l i t e  c a t a l y s t s  a s  
e f f e c t i v e  as molybdona  catalysts In hydrcgonoticn %c 
f o r m  g a s o l i n e  p r o v i d e d  HbS i s  p r e s e n t  t o  1 -12~  o f  
substra%e)~ 286E 

P r e s s u r i z e d  h y d r o g a s i f i c a t i o n  o f  raw c o a l  i n  a d i l u t e -  
p h a s e  r e a c t o r  ( P r o d u c t i o n  o f  p i p e l i n e  q u a l i t y  g a s  a f t e r  
m i n o r  methanotion), 54E5 

Primary des%rum%ire hydrogenation o f  coals (Hydrogenation 
without solvent at 350-430 ° at initial H p r o s s u r e  of 
75-100 aim; catalysts af FeS and mixed Pe and Ha 
sulfide), 2827 

Primary liquefaction of coal by hydrogenation. Chemical 
nature and effectiveness cf the vehicle (Use of 
tetralln, methylnaphthaleno, cr blphenyl as dispersion 
mediums]~ 5780 

Primary liquofaction by destructive hydrogenation cf the. 
oxygen, nitrogen , and sulfur linkages (Using 
tetrohydronaphthalene for 3, 6, 9, and 12 hour periods 
at 385, 400, and 4!6cc), 5789 

Principle effects of the low-temperature, hlgh-prossure 
hydrogenation contact catalyst and its influence on the 
TTH pracoss (Production of saturated hydrocarbon 
mixture contalning gasoline, diesel oil, lubricating 
o i l ) ,  2803 

Principles of low-temperature carbonization of cool-oil 
suspensions (Synthetic fuel production), 95 

Problem of coal hydPogenaticn (Catalytic hydrogenation 
under pressure}, 2402 

Problems and methods in distillation and gosiflcation of 
lignite (Review of modern methods, with references to 
Italian practice; catalytlc hydrogenation with nuclear 
radiatlon), 4743 

Problems i n  the hNdrmgonatiao of coal (Effective coal 
h~drogenation requires prodoction of cheap H, 
elimination of ash, and d e v e l o p m e n t  of h i g h - p r e s s u r e  
equipment; p r o d u c t i o n  of gasoline no% believed %o be 
justifiable in Federal Republic of Germany because cf 
h igh  coa l  p r i c e } s  6908 

Problems i n  the chemistry o f  c o a l  (Extended review of 
physical and chemical nature of constituents cf ccals]~ 
7191 

Problems involved in the industrialization of coal 
hydrogenation processes, 2940 

Problems involved in the hydrogenation of caai (Heviow 
with no references}, 3081 

Problems of the production of liquid fuels from cool 
(Discussion of most important processes), 6!49 

Process and plant for distillation e f  cool and similar 
materials (Simulltaeeus dry distlllation and 
hydrogenation of coal using vortical cylindrical 
furnace), 2995 

Process and plant for distillation of coal and similar 
materlals (Equipmont with dlograms), 2996 

Process ond apparatus cr r e c o v e r i n g  pe t ro leum p roduc t s  
from shale, etc. (Distillation o f  mix%uro o f  ail shale 
and coal; scrubbing o f  gaseous products, hydrogenation 
o f  oils), 25 

Process f o r  h y d r o d e s u l f u r i z a t l o n  o f  coal in  a turbulent 
flow f l x e d - b e d  r e a c t o r  ( O p e r a t i o n a l  feaslbillty cf 
t u r b u l e n t  flow catalysis peaked bed  rooc%ar 
demonstrated for hydrodesulfurizaticn of 3 coa l s  
slurried i n  tar v e h i c l e  and 1 coa l  in  self-generated 
recycle o i l } ,  1633 

Process fur dry hydrogenatlcn of low rank cools wlth high 
y i e l d s  of phenolics. Paper No. 29 (At 300 %o log0 psi 
h y d r o g e n  portlol p e s s u r o  and 490 ° tc 5700C), 3040 

Process for hydrogenation of Iow-baillng aromatic 
hydrocorbons from coaI  hydrogenation, 2417 

Process of Putt and ~roche for pressure extraction and 
hydrogenation c f  c o a l ,  2557 

Process ing  o f  c o a l ,  8295 
Processing of coal and oil with speclel regard %0 %he 

catalytlc hlgh-pressure hydrogenation (Review}, 5702 
Producing'fuel all from coal (High-pressure h~drogena%icn 

of cool), 5527 
P r o d u c i n g  h e a v y  f u e l  oii by h y d r o g e n s t l n g  b i t um inous  coa l  

( E v a l u a t i o n  o f  v a r i o u s  cotolyss), 6742 
Production of s~n%he%Io benzine from coa l  (Review), 5837 
Production o f  benzine from c o a l  (Review on methods 

proposed and developed for production o f  synthetic 
substitutes for petroleum oils), 5787 

Production of synthetlc natural gas by hydrogosificotion 
(Economic aspects], 5153 

Production of aromatics by c o o l  hydrogenation (Review], 
2554 

P r o d u c t i o n  o f  g a s c l l a e  f rom c o a l  ( R e v i e w ) ,  5722 
P r o d u c t i o n  of l i q u i d  f u e l s  by hydrogenation ( C o m p a r i s o n  
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u i t h  o i l - c r a c k i n g  and c o k l n g ) v  2335 
P r o d u c t i o n  c f  coa l  c h e s t c a l a  by the c o m b i n a t i o n  o f  h igh 

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 a s l k v l e t i o n  ( P r o d u c t i o n  c f  a r o e s t i c  c h e m i c a l s  from 
coa l  by h y d r c g e n a t o n  and h y d r c d e a l k y l a t i o n ) t  3013 

P r o d u c t i o n  o f  s y n t h e t i c  g a s c l i n e  by h y d r o g e n a t i o n  o f  coa l  
by L s S o c i e t e  des C a r b u r a n t s  8 ~ n t h e t i q u e s  des Mines de 
Bethune ( H y d r o g e n a t i o n  o f  coal i n  l i q u i d  phase f o l l o w e d  
by h y d r o g e n a t i o n  of cils in vapor  phase)~ 5797 

P r o d u c t i o n  of low sulfur f u e l  o i l s  from Utah c o a l s  (Fue l  
oils c o n t a i n i n g  0.5 and 0.25~= $ were prcduced by 
d e s u l f u r l z a t l o n  of whole  o i l ) ,  7003 

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 coa l  by h y d r o g e n a t l c n  
under  medium p r e s s u r e s  ( P r o d u c t i o n  o f  g a s o l i n e ,  d i e s e l  
o i l ,  gas and c h a r ) ,  6858 

P r o d u c t i o n  c f  g a s o l i n e  f rom coa l  ( R e v i e w ) ,  5788 
Production o f  pipeline gas by hydrogasification of coal 

(Pressures up to  3800 ps ig  and t e m p e r a t u r e s  to  2100°F 
w i t h  H, steam,  and s team--H feed gases u s e d ) ,  527~ 

P r o d u c t i o n  cf l i qu id  f u e l s  from coal in the  US 
( D e s c r i p t i o n  of pilot ~ l s n t  for production of l i qu id  
fuel, mainly gasoline, by methcd cf incomplete coal 
h y d r o g e n a t i o n ) ,  6860 

P r o d u c t i o n  c f  o i l  from coa l  ( P r i n c i p l e s  of B e r g i u s  and 
F i s c h e r - - T r o p s c h  p r o c e s s e s ;  USSR end USA p r a c t i c e s  in 
underg round  g a s i f i c a t i o n ) ,  3790 

P r o d u c t i o n  o f  l i q u i d  motor  f u e l s  by the e x t r a c t i o n  c f  
coa l  under  p r e s s u r e  ( P o t t s - - B r o c h e  p rocess~ (A t  450 ° 
and 100 a tmospheres  p ressu re  u s i n g  bromides and 
c h l o r i d e s  o f  Fe, Co, N i ,  Nn, C r ,  and Mg and c e r t a i n  
o x i d e s  as c a t a l y s t s ) ,  7235 

Production c f  hydrocarbcns by synthesis (Effects of 
c a t a l y s t s ~  t e m p e r a t u r e ,  and p r e s s u r e  on coal 
hydrcgenation and Fischer-Tropsch process), 5849 

Productlcn of ~NG from ccal ( H y d r o g e n a t i o n  r o u t e  is 
preferred; Lurgl process (gasification) has 
dissdvsntages~, 5554 

P r o d u c t i o n  c f  c h e m i c a l s  f r c ~  coa l  and p e t r o l e u m  ( ~ e v i e w  
w i t h  45 r e f e r e n c e s ) ,  7114 

P r o d u c t i o n  c f  gasoline by h y d r o g e n a t i o n  of coal ( A t  4500 
and above 200 aim pressure; r e s c t i c n s  u s i n g  both low 
t e m p e r a t u r e  and h igh  t e m p e r a t u r e  c a t a l y s t s  i n  v a p o r -  
phase h y d r o g e n a t i o n ) ,  2241 

P r c d u c t i c n  p o t e n t i a l  cf seccndary energy and s y n t h e t i c ~  
f r o ~  low grade c o a l s  i n  I n d i a ,  3032 

P r o d u c t i c n  o f  s y n t h e t i c  motor  s p i r i t  w i t h  s p e c i a l  
r e f e r e n c e  to the F i s c h e r - T r o p s c h  p r o c e s s ,  5836 

P r o d u c t i o n  o f  chemica l  raw ~ a t e r i a l s  from coa l  by the 
c o m b i n a t i o n  o f  h i g h - p r e s s u r e  liquid-phase h y d r o g e n a t i o n  
w i t h  h ~ d r c - d e a l k y l a t i o n  ( H y d r o d e a l k y l a t i o n  c f  n e u t r a l  
oil and h i g h - b o i l i n g  oil that ere main products of 
liquid-phase hydrogenation of coal; Cr oxide--K oxide-- 
AI o x i d e  c a t a l y s t  a t  30 a te  and 500 to  58000;  p r o d u c t s  
i n c l u d e  benzene,  t c l u e n e t  x y l e n e ,  e t h y l b e n z e n e ,  
n a p h t h a t e n e ~  gaseous hyd roca rbons ) ,  3014 

P r o d u c t i o n  c f  gaseous h y d r o c a r b o n s  by the  h y d r o g e n a t i o n  
c f  coa l  (A t  800-900  ° and 20-50 atm p r e s s u r e ) ,  340~ 

P r o d u c t i o n  o f  g a s o l i n e  f r o ~  A u s t r a l i a n  brown coa l  by the 
H-coa l  p rocess  ( T r e a t m e n t  o f  coal c o n t a i n i n g  64~ wate r  
and 23~ G in  e b u l t a t e d  bed r e a c t o r  having h y d r o g e n a t i o n  
c a t a l y s t ;  in c o n t i n u o u s  run c f  300 hr the c o n v e r s i o n  
was 93~) ,  6947 

P r o d u c t i o n  of a l t e r n a t e  energy  forms from c o a l ,  P~per hc .  
9, 2042 

Production of l i q u i d  f u e l s  f rom coa l  i n  Central 
Queens land (~wo methods p r e s e n t e d  a r e :  Fischer--Tropsch 
s y n t h e s i s  and d i r e c t  h y d r c g e n a t i o n ;  compar i son  o f  l s s c l  
and H-Coal p r o c e s s e s ;  l a t t e r  was c o n s i d e r e d  to  be ~ore 
e c o n c ~ i c a l :  h y d r o g e n a t i o n  c f  coal paste  st 400 to 50000 
and 100 tc  200 a t m ) ,  6861 

P r o d u c t i o n  of a c e t y l e n e  from l i q u i d  c o a l - b a s e d  f e e d s t o c k s  
using a submerged arc  r e a c t o r ,  3068 

Production of l i q u i d s  and gases from Savage, Montana 
lignite by h y d r o g e n a t i o n  w i t h  s nickel t u n g s t e n  
c a t a l y s t  (NONE), 687g 

P r o d u c t i o n  cf o i l  from coa l  by the  F i s c h e r - - T r o p s c h  
p rocess  ( R e v i e w ) ,  5850 

P r o d u c t i o n  o f  oils fro~ coal ( C a r b o n i z a t i o n ,  
h y d r o g e n a t i o n ,  and c a t a l y t i c  s y n t h e s i s ) ,  5801 

Programme f o r  i n t e g r a t e d  deve lopment  c f  f o s s i l  f u e l  
r e s o u r c e s  in Assam ( I n d i a )  (Proposed commercial p l a n t  
f o r  conversion o f  coa l  to  o i l  end c h e m i c a l s ) ,  3078 

P rog ress  in the  h y d r o g e n a t i o n  o f  coa l  and t a r  (Use o f  N ~  
as c a t a l y s t ) ,  2703 

P r o g r e s s  in  coa l  r e s e a r c h  and t e c h n o l o g y  (Rev iew)~ 2603 
Progress in coal hydrogenation (Economic factors 

including plant c o s t s ) ,  2785 
Progress in the  t e c h n i q u e  c f  liquefaction c f  coal (Rev iew 

c f  h ~ d r c g e n a t i o n ,  c a r b o n i z a t i o n ,  and e x t r a c t i o n  o f  coal 
and the  Fischsr--Trcpach s y n t h e s i s ) ,  581~ 

Prog ress  r e p o r t  on c o a l  h y d r o g e n a t i o n  ( l e m p e r s t u r e  and 
p r e s s u r e  e f f e c t s  on gaseous and l i q u i d  y i e l d s ) ,  2434 

Prcg ress  Review NO. 7. H y d r c g e n a t i o n  and F i s c h e r - - T r o p s c h  
p r o c e s s e s ,  2745  

Prog ress  repcrt on coal h y d r c g e n a t i c n  ( E f f e c t s  of 
t e m p e r a t u r e  and p r e s s u r e  cn gaseous y i e i d s ~ ,  2427 

P r o g r e s s i v e  a c t i o n  o f  hydrogen on coa l  (Us ing  compounds 
o f  Ge, Sn, and Pb as c a t a l y s t s ) ,  ;275  

P r o j e c t  Western c o a l .  C o n v e r s i o n  o f  coa l  i n t o  l i q u i d s ,  
6923 

Propane end bu tane (From coa l  h y d r o g e n a t i o n  P i e r  2 - s t a g e  
German p r o c e s s ) ,  2317 

P r o p e r t i e s  o f  t a r  from l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  
Amer ican seam c o a 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  coa l  tc  
produce cha r  and t a r ;  economic  a s p e c t s ) ,  2927 

P r o s p e c t s  o f  some c o a l - b a s e d  chem ica l  i n d u s t r i e s  i n  the 
e a s t e r n  r e g i o n  o f  I n d i a  ( 8 o l v e n t  e x t r a c t i o n  - 
h y d r o g e n a t i o n  p rocesses  a re  d e s c r i b e d ) t  3096 

P u r i f y i n g  o i l s  ( P u r i f i c a t i o n  o f  o i l s  f rom h y d r o g e n a t i o n  
o f  coa l  or  c r a c k i n g  c f  e l n e r a l  o l l s } t  2173 

P u r i f y i n g  h y d r o g e n a t i o n  p r o d u c t s  o f  ca rbonaceous  
m a t e r i a l s ,  2222 

Q u e s t i o n  o f  the  mechanism o f  the i n i t i a l  s t ages  o f  the 
h y d r o g e n a t i o n  o f  c o a l .  I I .  Change in  c o m p o s i t i o n  of  
a s p h a i t e n e s  t a k i n g  p l a c e  In the p rocess  o f  coa l  
h y d r o g e n a t i c n ,  2894 

Rapid c o n v e r s i o n  o f  h y d r o g e n - c o a l  s l u r r i e s  to  l i q u i d  f u e l  
i n  sma l l  d i a m e t e r  t u b e s .  Paper No. 12,  3055 

Rapid h i g h - t e m p e r a t u r e  h i g h - p r e s s u r e  h y d r o g e n a t i o n  o f  
b i t u m i n o u s  coa l  ( N o n c a k i n g  h i g h - v o l a t i l e  coa l  g a s i f i e d  
in  H a t  850 -950o ;  p r o d u c t  gas c o n t a i n e d  25Z methane a t  
500 elm and 9000 ) ,  5048 

R e a c t i o n  k i n e t i c s  o f  coa l  h y d r o g e n a t i o n  under  h igh  
p r e s s u r e  ( b a t c h  a u t c c l a v e  s t u d y  on k i n e t i c s  f o r  2 c o a l s  
and 1 a s p h a l t e n e ) ~  3003 

R e a c t i o n s  o f  i r o n  and i r o n  compounds u i t h  hydrogen and 
hydrogen s u l f i d e  ( T e s t s  cede to  d e t e r m i n e  chemica l  
changes in  Fe c a t a l y s t s  when used in  c o a l  
h y d r o g e n a t i o n ;  26 r e f e r e n c e s ) ,  2924 

Reappearance o f  c o a l  as a chemica l  raw m a t e r i a l  (Rev iew 
o f  n o n f u e l  uses o f  coa l  in  the USA; h y d r o g e n a t i o n ,  
g a s i f i c a t i o n ,  and s o l v e n t  e x t r a c t i o n  o f  c o a l ) ,  5051 

Recent advances in  h i g h - p r e s s u r e  and h i g h - t e m p e r a t u r e  
e n g i n e e r i n g  f o r  h y d r o g e n a t i o n  o f  c o a l ,  2542 

Recent deve lopments  in coa l  u t i l i z a t i o n  (Rev iew  o f  c o a l  
c a r b o n t z a t i o n t  h y d r o g e n a t i o n ,  and l i q u e f a c t i o n  p r o d u c t s  
(100  r e f e r e n c e s ) ) ,  2262 

Recent deve lopment  In coa l  p r e p a r a t i o n  and u t i l i z a t i o n  
(Rev iew i n c l u d e s  0 e n r i c h m e n t  i n  comp le te  g a s i f J c a t l o n t  
c a r b o n i z a t i c n ,  h y d r c g e n a t l o n ,  and l i q u e f a c t i o n  o f  c o a l ,  
and s y n t h e t i c  h y d r o c a r b o n s  from g a s e s ) ,  21 

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 c n  p l a n t s  ( P u r i f i c a t i c n  o p e r a t i o n s  i n c l u d e  
oil s e p a r a t i o n ;  pheno l  e x t r a c t / o n t  NH3 r e c o v e r y ) ,  724 

Recent  ideas and work cn the  e x t r a c t i o n 9  d i s t i l l a t i o n ,  
and h y d r o g e n a t i o n  o f  c o a l  ( R e v i e w ) ,  7232 

Recent i n s i g h t s  in the 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 CO 
and R z ( P o s s i b i l i t i e s  o f  economic p r o d u c t i o n  o f  c o l o r  
f u e l s  f rom c o a l ) ,  6928 

Recent p r o g r e s s  o f  coa l  c h e m i s t r y .  P t .  I I .  H y d r o g e n a t i o n  
o f  cos ]  and u t i l i z a t i o n  o f  i t s  p r o d u c t s  (Rev iew o f  
works on coa l  h y d r o g e n a t i o n ;  mechanism o f  p r o c e s s :  
c o m p o s i t i o n  o f  p r o d u c t s  o b t a i n e d ;  a p p l i c a t i o n  to 
s y n t h e s i s ) ,  2992 

Recent p r o g r e s s  in  the h y d r o g e n a t i o n  o f  c o a l ,  l i g n i t e .  
t a r  p r o d u c t s  and o t h e r  s u i t a b l e  m a t e r i a l s  f o r  t he  
m a n u f a c t u r e  o f  motor  f u e l  and l u b r i c a t i n g  o i l s  
( 8 i c h r o m a l  a l l o y s ) ,  2320 

Recent  p r o g r e s s  in  coa l  c h e m i s t r y .  I f .  H y d r o g e n a t i o n  o f  
cca l  and u t i l i z a t i o n  o f  i t s  p r o d u c t s  (Rev iew w i t h  111 
r e f e r e n c e s ~ ,  2983 

R e f i n i n g  o f  brown coa l  to  O i l  and l u b r i c a n t s  by 
h y d r o g e n a t i c n  ( R e v i e w ) ,  2801 

R e f i n i n g  c f  coa l  h y d r o g e n a t i o n  p r o d u c t  (One hundred p a r t s  
o f  h y d r o g e n a t e  coeb ined  w i t h  50 t c  100 p a r t s  a r o m a t i c  
h y d r o c a r b o n  and 2 to 5 p a r t s  of c o a g u l a n t 9  such as 
s u l f u r i c  a c i d ;  top and bo t tom l a y e r s  p rocessed  
s e p a r a t e l y ) ,  2981 

R e l a t i v e  a c t i v i t y  o f  imp regna ted  and mixed e o l y b d e n u e  
c a t a l y s t s  f o r  coa l  h y d r o g e n a t i o n  (When a v e h i c l e  o i l  
produced from c c a l  i s  p r e s e n t ,  coa l  I s  h y d r o g e n a t e d  tc  
same h i gh  c o n v e r s i o n  w h e t h e r  Mo c a t a l y s t  i s  impregna ted  
on coa l  or  mixed w i t h  s l u r r y ;  h y d r o g e n a t i o n  a t  8500-  
10 ,000  p . s . i ,  a t  4 0 0 - 5 0 0 0 ) ,  2946 

Repor t  o f  e x p e r i m e n t a l  wcrk on t he  h y d r o g e n a t i o n  o f  
Canadian coa l~  coa l  t a r 9  and b i tumen f o r  the  p r o d u c t i o n  
o f  motor  f u e l .  I I .  D e s c r i p t i o n  o f  an a p p a r a t u s  f o r  
c o n t i n u o u s  h y d r c g e n a t t c n  and e x p e r i m e n t s  on coa l  t a r ,  
b i t u m e n ,  and a suspension of powdered coal i n  c o a l  t a r  
( A t  428 -452  ° and 183-187  a te  p r e s s u r e  u s i n g  RoOj as 
c a t a l y s t ) ,  2273 

Repor t  on t he  i n v e s t i g a t i o n  by f u e l s  and l u b r i c a n t s  teaes  
a t  the I .  G. F a r b e n i n d u s t r l e  A . - G .  ( I n c l u d e s  s t u d i e s  o f  
h y d r o g e n a t i o n ;  c a t a l y t i c  c r a c k i n g ;  German o i l  
p r o d u c t i o n ; ) ,  6155 

Research and deve lopment  work in  USA in  r e f i n i n g  a~d 
u t i l i z a t i o n  o f  coa l  (NONE), 6840 

Research on the  p r o p e r t i e s  o f  l o w - r a n k  c o a l  and the  
p r o d u c t s  resulting froa i t s  mild 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  l o w - r a n k  coa l  i n  a u t o c l a v e  a t  380 to  
390oc~ r e s i d e n c e  t i e s  c f  1 .0  to  2 . 5  h r t  and I n i t i a l  H 
p r e s s u r e  o f  56 to  80 a i m ) ,  3026 

Researches on h y d r o g e n a t i o n  c a r r i e d  out  a t  the  Fuel  
Research S t a t i o n  ( R e v i e w ) ,  2504 

R e s t r i c t e d  h y d r o g e n o i y s i s  o f  h i g h - s u l f u r  coa l  f rom Asses ,  
I n d i a  ( C a - - C u - - c h r o ~ i t e  c a t a l y s t  at  375 ° and hot  H 
p r e s s u r e  o f  3300 p . s . i . ) ,  2738 

Review o f  h y d r o g e n a t i o n  f rom B e r t h e l o t ' s  t h r o u g h  B e r g i u s  
work to  1932,  5686 



549 COAL]HYDRO6ENATION Review o f  chemical  n a t u r e  o f  coa l  and chemica l  aspec ts  o f  
tha u t i l i z a t i o n  o f  coa l  f c r  hyd rogena t i on ,  cok lng ,  
combustion~ and gasifications 3179 

Role o f  c a t a l y a t s  in hyd rogena t i on  c r a c k i n g ,  2237 
Science of  c o a l - t o - o i l  c o n v e r s i o n .  IIl. Hydrogena t ion  o f  

c c a l  and tar (Erief d i s c u s s i o n  o f  history and theory], 
6082 

Seccndar~ hyd rogena t i on  c f  o i l  o b t a i n e d  by the 
l l q u e f a c t i c n  of c o a l .  I. E f f e c t  o f  aeount o f  m a t e r i a l  
oil fed on yield of oil prcduct, 6078 

Seccndarg hyd rogena t i on  cf cll o b t a i n e d  hy the 
l i q u e f a c t i o n  o f  c o a l .  II. E f f e c t  c f  amount o f  hydrogen 
and temFeratere  on y i e l d  of  o i l  p r o d u c t ,  6079 

Seps ra t i ng  oils from residues frc~ destructive 
h y d r o g e n a t i o n  o f  c o a l  ( A d d l t l o n  c f  alkyl 
n a p h t h a l e n e s u l f c n a t e  and centrifugeticn), 222Z 

Separa t ing  unsa tu ra ted  hydrocarbons from gas mixtures 
(Washing w i th  k e t o n e ] ,  217~ 

Shale o i l  and hyd rogene t i on  of  coa l  (18 page b o o k l e t ) ,  
2694 

S leu l teneous  e f f e c t  c f  carbon monoxide and carbon d i o x i d e  
d u r i n g  h y d r o g e n a t i o n ,  w i t h  particular regard  to  benz ine  
s~n thes is  ( N i ,  Co, and Fe c a t a l y s t ) ,  2282 

So l i d  f u e l  research (Review c f  s o l i d  f u e l  research as 
well as fundamental research on combustion in fluidized 
bed, extraction of chemlcals f rom coal tar and 
p r o d u c t i o n  of m e t a l l u r g i c a l  cakes nonfuel uses of coal, 
e . g . ,  so l ven t  e x t r a c t i o n  end hydrogasificatlon at high 
tempera tures  and p r e s s u r e s ] ,  39 

Soluble sad fusible solid b i tum inous  hydrocarbons 
( C a t a l y t i c  hyd rogena t i on  at  >380oc and high p r e s s u r e ] ,  
2E62 

S o l u t i o n  h ~ d r o g e n e t i c n  o f  l i g n i t e  in  c o a l - d e r i v e d  
s o l v e n t s  ( S o l v e n t s  i nc luded  an th racene o i l ,  l i g n i t e  
t a r s ,  t e t r a l i n ,  O - c r e s o l ,  e t c . ;  e p t i ~ u ~  o p e r a t i n g  
conditions were 7SOOF and 1500 ps lg  I n i t i a l  p ressu re ,  
corresponding to ca. 3200 ps ig  maximum], 3046 

S o l u t l c n  of  cool  by pressure  extraction and hydrogenation 
cf the extracts ( T e t r s l i n ,  p h e n o l ,  end naphthalene as 
s o l v e n t s ] ,  7214 

Solvstlen and h y d r o g e n a t i o n  of  c o a l  in p a r t i a l l y  
h~drogenated hydrocarbon solvents (Removal o f  o r g a n i c  
and i n o r g a n i c  S co ,pounds ) ,  1601 

Solvatio~ prccass f o r  carbonaceous Luels (Use Of solvent 
e x t r a c t i o n  tc  o b t a i n  low-ash and l o w - s u l f u r  f u e l  f rom 
fossil sclid f u e l } ,  7329 

S a l v a t i o n  end hyd rogena t i on  o f  c o a l ,  6217 
So lven t  e f f e c t  of  v e h i c l e  o i l  in c o a l  h~drogenolysis 

r e a c t i o n  under h igh  pressure, 3044 
Solvents used In the conversion of c o a l  (Effectiveness c f  

solvents in l i q u i d  phase c a t e l y t i c  hyd rogena t i on  o f  
subb l tumincus  c o a l ) ,  3C43 

Some espacts  o f  f u e l  davelcGments in the USA ( C r i t i c a l  
review of  coal related processes], 3980 

Soma aspects of fuel research (Tin and zinc compounds as 
catalyst in hydrogenation c f  coal}, 2238 

Some chemica ls  from s y n t h e t i c  l i q u i d  f u e l  p rocesses,  6267 
Some s tud ies  o f  Ohlo coals, shalesv and oils 

(Possibilities c f  produc ing  from coa l ,  o i l  s h a l e s ,  and 
t a r  o i l s ) ,  2710 

Some thermal  and electrical aspects of  the design of 
c o n v e r t e r s  f o r  the hyd rogena t i on  process, 2442 

Spec ia l  equipment in the c o a l - h y d r o g e n a t i o n  demons t ra t i on  
p l e n t ,  272E 

Spec t roscop i c  i n v e s t i g a t i o n  c f  aspha l tenes  from coa l  
hvd rogena t i on  ( X - r a y  end i r  spec t re  o f  asphaltenes f rom 
hydrogenation of Cheremkhcuc fancg coal; hydrogenation 
charactarlzed as process Cf thermal decomposition, in 
presence of  H, o f  s i d e  radicals o f  a polymer with 
re lease  o f  s t r u c t u r a l  u n t t s ,  e . g . ,  aspha l tene  
molecules; H he lps  p reven t  r e p o l y m e r i z e t l c n  c f  
s t r u c t u r a l  u n i t s ] ,  2988 

Status o f  h y d r o g e n a t i o n  o f  pe t ro l eum,  bitumen, coa l  tar, 
and c o a l  ( B | b l | o g r a p h y ] ,  2240 

Sta tus  o f  coal  b e n e f i c l a t i c n  (Comprehensive genera l  
r e v i e w } ,  2487 

S t r i p p i n g  of  c o a l - h y d r o g e n a t i o n  heavy o i l  slurry, 6295 
S tud ies  of  the k i n e t i c s  c f  c a l l  h y d r o g e n a t i o n ,  6264 
S tud ies  on i r o n  o x i d e - s u l f u r  c a t a l y s t s  b M d i f f e r e n t i a l  

t he rea l  e n a l y s i s  under h i g h  pressure  (Addition of S %o 
c a t a l y s t  c o n s i s t i n g  c f  metallic ozides increases 
convers ion  of c o a l ) ,  3035 

Stud ies  on c o a l  hyd rogena t i on  process (Use of autoclave 
t ha t  handles S l l t e r s / h r  cf ccel paste to prepare 
aromat i c  compounds; study c f  k i n e t i c s  e f  p r o c e s s ) ,  2955 

S t u d i e s  on h i g h - p r e s s u r e  hgd rogeno l~s i s  s f  coa l  by 
d i f f e r e n t i a l  thermel a n a l y s i s  (Use o f  Adkins  catalys%~ 
SnCI m x 2HeO c a t a l y s t ,  and red mud-3 catalyst), 3082 

Study of coal  hyd rogena t i on  by atamlc hydrcgen (A tomic  H 
produced bN e l e c t r i c  d i s c h a r g e ;  equ ipmen t ) ,  2976 

S u b s t i t u t e  and s y n t h e t i c  motor fuels (Methods ef 
p r o d u c t i o n ,  ; o s s i h f l l t i e s  f o r ' e s e ,  and p r o d u c t i o n  
f igures f o r  the hyd rcgene t i on  c f  coel and a c e t y l e n e ) ,  
5815 

S u b s t i t u t e s  f o r  g a s o l i n e  ( ~ u i s b c u r g - M e l d e r i c h  plan%; 
Meiseburg plant), 2179 

Suppismenta l  pipeline gas frcm coal by the hydrane 
process ( ~ i r e c t  conve rs / cn  of coa l  w i t h  H tc  g i v e  CH; 
1100 ps i  o f  H f l o w i n g  upwsrd through free-falling 
p u l v e r i z e d  coal  at 7255 ) ,  5331 

Syspos|um on env i r onmen ta l  p c l l u t l c n  c o n t r o l  - 2,  3, 1756 

Symposfum on c a a l  h y d r o g e n a t i o n .  The c a s l - h y d r o g e n a % f a n  
d e m o n s t r a t i o n  p l a n t  a t  L o u i s i a n a ,  Me. ( H y d r c g e n a % f c n  in  
demonstration plant at 700 aim; Fe catalyst], 6392 

Symposlum on coal hydrogenation. High-pressure vessels in 
coal-hydrogenatlon service (Vessels tc withstand lO,0OO 
pos.i, and IOOOOF complicated by H attack and HmS 
c o r r o s i o n ) ,  6393 

Symposium on coal hydrcgenatlon. High-pressure (16,300 
pound per square i n c h ]  piplng, flanged joints, 
fi%tingss and valves f o r  coal-hydrogenation service 
(Design factors; future %rends), 2757 

Symposium on coal hydrogenation° Instrumentation for 
c o a l - h y d r o g e n a t i o n  s e r v i c e ,  2739 

Symposium on coal hydrogenation. Hetallurglcal and 
fabrication considerations in %he coal--hydrogenation 
damonstration-plgn% cons%ruc t ion  (Requirements for 
special equipment, special steels, and heavy wall 
thicknesses), 2740 

Symposium on c o a l  hydrcgenatien. Design of preheaters and 
heat exchangers for coal-hydrogenation plants 
(Development of high-pressure heat exchangers to 
eliminate preheaters and increase thermal efficiency of 
process], 2741 

Symposium on envlronmental pollution control - !. Energy 
situation and its environmental impact (Rock], 3093 

Synthesis of liquid fuels, 6054 
Synthesis of liquid fuels (Review of coal hydrogenation 

and Fischer--Tropsch synthesis in post-war 6ermany], 
6183 

Synthesizing h y d r o c a r b o n  fuels (Via hydrogenation of CO 
produced from pNrolysls of coal), 5910 

Synthetic O i l  from c o a l  (Catalytic hydrogenation i n  
autoclave at 140-210 aim up to 475 ° in presence of 
ammonium molybdate and Sn chlorlde er Zn chloride gave 
crude oil, gas, coke, and water; hydrorefining with CoO 
and Mo oxide on AI oxide followed by ereeklng], 6877 

S y n t h e t i c  l i q u i d  and gaseous f u e l s  f rom coa l  ( F u t u r e  
o u t l o o k  o f  c o a l  h y d r o g e n a t i o n  and underground 
g a s i f i c a t i o n  a s  p r o d u c e r s  o f  s y n t h e t i c  f u e l s ) ,  3750 

Synthetic petroleum and its derivatives (Fischer 
hydrocarbon synthesis], 5762 

S y n t h e t i c  l i q u i d  fuel from c o a l  ( H y d r c g e n a t i e n  at 140 a%m 
over ammonium molybdates Sn chloride, and Zn chloride 
catalysts], 6886 

Synthetic motor fuels (German coal hydrogenation to 
produce synthetic gasoline and diesel fuels], 6153 

Synthetic fuels process (Eescriptlcn ef coal liquefaction 
process; recycle of natural solvent), 6948 

Synthetic pipeline gas f rom coal by the HyGas process 
( P r o d u c t i o n  o f  all-methane gas), 5158 

Synthetic liquid fuels (Review o f  the manufacture of 
gasollne by hydrogenatio n of coal or frem CC ÷ H2, and 
synthesis of CHd], 6199 

Synthetic fuels from coal (Discussion of potential 
processes f o r  production of synthetic crude oil and 
refined 'tpetroleum products'' from coal), 68R3 

S y n t h e t i c  and s u b s t i t u t e  f u e l s  c f  i n t e r n a l - c o m b u s t i o n  
motors  (Lecture], ~890 

Synthetic fuels (History and economic ccnsiderations of 
industry], 6233 

S y n t h e t i c  gas (Processes  or  c o n v e r t i n g  coal to  synthetic 
gas), 5122 

Synthetic gasoline obtained by hydrcganatien of coal in 
England ( E c o n o m i c  significance and possibilities), 2344 

Synthetic benzene and its derivatives (Review of 
hydrogenaticn processes, advantages, and theories 
i n v o l v e d ] ,  ~767 

T e c h n i c a l  d e v e l o p m e n t s  in  the USAEC p r o c e s s  red, alien 
development program lose c f  f i s s i o n - p r o d u c t  ~ rad[a'tion 
f u r  hyd rogena t f on  o f  coa l  and c o a l  p roduc t s  to  produce 
l i q u i d  hydrocarbon f u e l s ] ,  2937 

Techniques f o r  the c o n v e r s i o n  o f  coa l  i n t o  l i q u f d  and 
gaseous fuels i n  the United Statee, 6764 

Technology and economical situation in the field of coal 
chemistry, 4195 

Technology of coal and petroleum hydrogenation (Revlew cn 
high-pressure hydrogenation of c o a l  and tar and thermal 
p r o c e s s i n g  of petroleum], 3012 

Test  o f  hyd rogena t i on  c f  a coa l  bN a tomic  hydregen 
[ R e a c t i o n  v e l o c i t y  i nc reased  by 3~ HaO, bu t  gaseous 
p r o d u c t s  were ma in l y  methane and CO), 2966 

Tests on mild hydrogenation of  coals with coal gas 
(Pressure and time dependence of reec%ion], 274~ 

Tests on the hydrogenation, dls%illation and combustion 
of Chilean coals, 2230 

Tests on the liquefaction of Canadian coals by 
hydrogenation (Effects of rank, sulfur, and nitrogen 
c o n t e n t  on p roduc ts )~  ~899 

The a c t i o n  o f  hydrogen upon c o a l .  I I .  E a r l y  expe r imen t s  
w i t h  the  Be rg ius  process (Coa l  t a r  p rcduc%icn ] ,  2368 

The action o f  solvents on coal (Literature survev)~ 7216 
The spplica%ion of hydrogenation In the production of 

fuels (Review], 2440 
The development of coal hydrogenation by Imperial 

Chemical Industries Ltdo, 2400 
The hydrogenation of coal (Review], 2322 
The hydrogenation of coal (Industrial scale ISO to 2~0 

aim p r e s s u r e ;  4500) ,  2367 


