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T h e r r a l  r e a c t i c n s  and 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  
c o a l .  XIV.  C c r r e l a t i c n  b e t w e e n  t h e  c o a l  r a n k  and  t h e  
a c t i o n s  of  c a t a l y s t s  and v e h i c l e s  ( E f f e c t s  o f  f u e l  
r a t i o  on p r o d u c t s ) ,  6011 

Thermal r e a c t i o n s  and 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  
c o a l .  XV. H y d r o g e n a t i o n  o f  o x i d i z e d  a n t h r a c i t e  ( P r c d u c t  
is  i n f e r i o r  t c  t h a t  o f  ycung c c a l ) ,  6012 

Thermal r e a c t i o n  and the h ~ d r o g e n a t i o n  o f  c o a l .  I I l .  
Berginization of Fushun coal at an i n i t i a l  hydrogen 
pressure cf 100 kg./sq, cm, 2269 

Thermal s y n t h e s i s  and h y d r o g a s l f i c a t i o n  of a r o m a t i c  
compounds ( I n i t i a l  hydrogenation converts coal to 
l i q u i d s  which are  then h y d r o g a s i f i e d  t c  methane,  
e t h a n e ,  and a r o m a t i c  l i q u i d  p r o d u c t s ) ,  7007 

Thermal t r e a t m e n t  o f  ca rbonaceous  m a t e r i a l s  (Us ing  
phosphates  or  s u l f a t e s  of Pn, Fe~ Cu, or  Zn and one or 
wore of the metals Mc, Sn~ W, Re, U, V~ Cr, Ni, or Co 
or compounds t h e r e c f ) ,  2591 

T r a n s f o r m a t i o n  o f  c a r b c n y l  cc~pcunds d u r i n g  d e s t r u c t i v e  
hydrogenation (Data cn h y d r o g e n a t i o n  of benzophenone, 
b e n z a l d e h y d e ,  c y c l c h e x a n c n e ,  semi -caked  t a r s ,  and c o a l s  
in p resence  e f  i n d u s t r i a l  f e r r i c  c a t a l y s t s ) ,  2936 

T r a n s f o r m i n g  c o a l  i n t o  s y n t h e t i c  gas o r  c i l  (Flow 
diagrams o f  g a s i f i c a t i o n  ( u n d e r g r o u n d ) ,  e n r i c h m e n t  
p r o c e s s ,  L u r g i  process~ and hydrogenation and 
f l u i d i z a t i c n  p r o c e s s ) ,  3620 

T r e a t i n g  h y d r o g e n a t i o n  p r o o u c t s  (Removal o f  O - c o n t a i n i n g  
a l i p h e t i c  compounds, then  s u b ~ e c t i o n  o f  r e s i d u e  to  hea t  
t r e a t m e n t ) ,  2629 

T rea tmen t  o f  coa 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 ) ,  2 5 4 0  

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 ) ,  5633 

Two-stage c o u n t e r c u r r e n n t  c a t a l y t i c  h y d r o g e n a t i o n  of coa l  
( P a r t i a l l y  spent  c a t a l y s t  from 1s t  s tage  he lps  p r e v e n t  
r a p i d  c o n t a m i n a t i o n  o r  d e a c t i v a t i o n  o f  f r e s h  c a t a l y s t  
used in 2nd s t a g e ) ,  3092 

U. S. Bureau o f  Mines e x p e r l e e n t a ]  p l a n t  ( D e s i g n  and 
o p e r a t i o n  o f  p l a n t  f o r  c o n t i n u o u s  h y d r o g e n a t i o n  o f  
coal),  2496 

Uncatatyzed hydrogenation of coal (Reaction investigated 
in batch r e a c t o r  w i t h  t e t r s l l n  as s o l v e n t ) ,  3102 

U n c a t a l y z e d  coal h y d r o g e n o l y s i s  ( A t  400°), 2858 
U n c a t a l y z e d  h y d r o g e n a t i o n  o f  c o a i ~  3108 
U n c o n v e n t i o n a l  methods o f  h y d r o g e n a t i n g  coa l  (Usua l  

methods regarded  as u n e c o n o m i c a l ;  p ropose use o f  
monatomic H~ e l e c t r i c a l  d i s c h a r g e s ,  u l t r a s o n i c  e f f e c t s ,  
e t c . ;  rev iew o f  r e s e a r c h  and p a t e n t s ) ,  2154 

U n c o n v e n t i o n a l  methods Cf h y d r o g e n a t i n g  coa l  ( R e p o r t  
b r i e f l y  a b s t r a c t s  78 p a t e n t s  end papers  w i t h  general 
d i s c u s s i o n  on advan tages  and d i s a d v a n t a g e s ) ,  2 9 8 5  

Underground l i q u e f a c t i o n  o f  coa l  ( H y d r o g e n a t i o n  o f  coa l  
a t  268-454 o and 1000 F . s . l .  u n d e r g r o u n d ;  c a t a l y s t  may 
be I ,  HI~ or  o r g a n i c  I ccmpound, e . g . ~  CHsI or  C H I n ) ,  
6 5 5 7  

Use o f  a refinery LP model t c  determine v a l u e  o f  c o a l  
d e r i v e d  liquid, Paper No. 2 (Economics  of using coal- 
d e r i v e d  s y n t h e t i c  f e e d s t o c k  i n  a r e f i n e r y ) ,  3071 

Use o f  e m u l s i f y i n g  agen t  such as Na 
l m o p r o p y l n a p h t h a l e n e s u l f o n a t e  to  reduce s u r f a c e  t e n s i o n  
i n  p r o d u c t i o n  o f  h y d r o c a r b o n s ,  5641 

Use o f  hydrogen and ca rbon  in  the 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  f u e l s  (Rev iew o f  e f f e c t s  o f  v a r i o u s  
c a t a l y s t s  and o p e r a t i n g  c o n d i t i o n s  on y i e l d s  i n  
h y d r o g e n a t i o n  o f  coa l~  t a r s ,  and o i l  r e s i d u e s ) ,  2 8 6 9  

Use o f  low grade coa l  f o r  the p r o d u c t i o n  o f  o i l ,  gas ,  
f e r t i l i z e r s ,  and c h e m i c a l s ,  6976 

Use o f  mel 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  
hydrogenat ion end cracking o f  coa l  p e p t i z a t e s .  If. 
C a t a l y t i c  p r o p e r t i e s  c 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  a t  450 ° and i n i t i a l  
p r e s s u r e  ( 2 0  m ) o f  85 atm; a c t i v i t y  o f  5n c h l o r i d e  t w i c e  
%hat of Zn c h l o r i d e } ,  3048 

U t i l i z a t i o n  o f  c o a 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  t he  
p r o d u c t i o n  o f  o i l  ( R e v i e w ) ,  7250 

~apor-pheme 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  m idd le  o l l  u s i n g  
C o - - 5 n ,  N t - - S n ,  N i - - F e - - S n ~  N I - - C o - - S n ,  o r  F e - - C o - - S n  
a l l o y  c a t a l y s t s ,  2200 

V a r i e t y  end number o f  r e s e a r c h  p r o j e c t s  s t i m u l a t e d  by the 

war ,  60EO 
Waver ly  A s s o c i a t i o n  o f  Gas Managers.  P r e s i d e n t i a l  

add ress ,  22E2 
Work in  t h e  p a s t  t e n  y e a r s  in  t h e  l a b o r a t c r ~  c f  c h e m i c a l  

e n g i n e e r i n g  o f  D e l f t  U n i v e r s i t y  ( B i b l i o g r a p h y  o f  70  
j o u r n a l  r e f e r e n c e s  a n d  ~ t h e s e s ) ,  2 2 7 7  
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H y d r o g e n a t i o n  o f  i r r a d i a t e d  c o a l  ( I r r a d i a t i o n  w i t h  ~ end  

x r a y s  p r i o r  to h y d r c g e n a t i c n ;  h y d r o g e n a t i o n  a t  6 0 0 0  
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CCAL/LIQUID FUELS 
C o a l  and  o i l - s h a l e  p r o c e s s i r g  and  c o m b u s t i o n ,  S u b p a n e l  

r e p o r t  V used in  p r e p a r i n g  the AEC Chalrmanms r e p o r t  1c 
the P r e s i d e n t s  2084 (WASH-1281-5)  

CSAL/METHANATICN 
Coal g a s i f i c a t i o n  warms up ( ~ e v l e w  on c u r b / n e d  

h ~ d r o g a s i f i c a t i o n - - ~ e t h a n a t i o n  p r c c e s s ) ,  5209 
C o a l  t e c h n o l o g y :  key to c l e a n  e n e r g y .  Annual  r e p o r t l  

1973-74 ( P r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f rom c o a l ) ,  6567 
(NP-20078)  

D i r e c t  m e t h a n a t i o n  o f  c o a l ,  5216 
H i g h - B t u  gas from coa l  v i a  g a s i f i c a t i o n  and c a t a l y t i c  

m e t h a n a t i o n  ( 4 0 - a i m  f i u i d i z e d - b e d  g a s i f i e r  used a t  950 ° 
to  produce h igh  y i e l d s  c f  methane;  Raney Ni used as 
c a t a l y s t ) ,  ~1£5 

M e t h a n a t i o n  f o r  cca !  h y d r c g a s i f i c a t i o n  ( S u b s t a n t i a l  
f r a c t i o n  o f  p r o d u c t  gas i s  CO, CO~, and H, wh ich are  
c a t a l y t i c a l l y  c o n v e r t e d  t c  CHa; N l - c n - a l u m i n a  c a t a l y s t  
used), 5139 

S ~ n t h e t i c  p i p e l i n e  g a s  f r o m  c o a l  by the  RyGas p rocess  
( P r o d u c t i o n  o f  a l l - m e t h a n e  g a s ) ,  5158 
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Development o f  t o r b a n i t e  in  South  A f r i c a ,  24 
F r a c t u r e  of  c ca I  and o i l  sha le  f o r  i n - s i t u  p r o c e s s i n g  or  

remote remova l :  a p roposa l  s u p p o r t  document ,  5522 ($LA-  
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COAL/MIXING 
Method o f  c o a l - p a s t e  p r e p a r a t i o n ,  74~3 
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C o a l  and the p r e s e n t  ene rgy  s i t u a t i o n ,  2126 
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A c t i o n  o f  chemica l  r e a g e n t s  on b i t u m i n o u s  c c a l s  (Rev iew 

w i t h  86 r e f e r e n c e s ) ,  2685 
Coal g a s i f i c a t i o n  ( O x l d a t i c n  o f  coa l  p a r t i c l e s  in mo l t en  

Na s u l f a t e ;  S compounds removed by Na c a r b o n a t e ) w  6 5 4 8  
C o a l i f i c a t i o n  p rocess  ( E f f e c t s  o f  degree c f  

p o l y m e r i z a t i o n  6pen r e a c t i v i t y  o f  c o a l ) ,  7300 
Fo rma t i on  o f  CO z and w a t e r  In the o x i d a t i o n  o f  c o a l ,  6061 
Fuel  and chemica l  p r o d u c t s  from c o a l  ( R e v i e w ;  46 

r e f e r e n c e s ) ,  5072 
Fuel  p r o c e s s i n g  f l u i d i z e d  beds (Rev iew o f  l i t e r a t u r e ;  68 

r e f e r e n c e s ) ,  5070 
New p r o s p e c t s  f o r  the chem ica l  t r e a t m e n t  o f  b i t u m i n o u s  

c o a l s ,  293? 
O x i d a t i o n  o f  coa l  (Rev iew w i t h  315 r e f e r e n c e s ) ,  7426 
O x i d a t i o n  p rocesses  o f  s o l i d  f u e l s ,  7416 
Problems In  the c h e m i s t r y  o 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 chemica 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 s  f row  h y d r o c a r b o n  s y n t h e s i s 9  6534 
Review o f  a l k a l i n e  o x i d a t i o n  o f  coaiw 5708 
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  coa l  

i n d u s t r y  (Rev iew o f  l o t i o n  o f  s o l v e n t s  w o x i d i z i n g  
a g e n t s ,  and Ci on coa l  and coa l  c a r b o n i z a t i o n ) ~  87 

T rea tmen t  o f  coal  to  p r e v e n t  a g g l o m e r a t i o n  ( L i q u i d  s l u r r y  
o f  coat  t r e a t e d  w i t h  o x y g e n - c o n t a i n i n g  gas I t  high 
t e m p e r a t u r e  and p r e s s u r e  to  produce s u r f a c e  o x i d a t i o n  
o f  c o a l .  Feed in  h i g h - p r e s s u r e  h y d r o g a a i f | e a t i o n  
p r o c e s s ) ,  6281 

COAL/PETROLOGY 
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  end a n t h n a x y l o n  ( P r e d i c t i o n  o f  r e s i d u e  
y i e l d s  on b a s i s  o f  p e t r o g r a p h i c  p r o p e r t l e s ) t  2604 

COAL/PLASMA HEATING 
Recent t r e n d s  in  some a s p e c t s  of  coal process ing .  Non- 

fuel  uses o f  coa l  (Rev iew o f  r e s e a r c h  work i n  USA on 
n o n f u e l  uses o f  c o a l ;  p r o j e c t s  a i l e d  a t  c o i l  conversion 
i n t o  g a s o l i n e ,  l i q u i d  f u e l ,  end gas of high c a l o r i f i c  
v a l u e ;  p l a s m a  p r o c e s s i n g  c f  c o a l  a n d  i r r a d i a t i o n  w i t h  
f l a s h  o f  h igh  i n t e n s i t y  l i g h t  l n c i u d e d ) ~  5060 

COAL/PLASTICITY 
A p p a r a t u s  f o r  d e t e r m i n i n g  p l a s t i c  r a n g e  o f  b i t u m i n o u s  

c o a i t  7401 
Compara t i ve  measurement o f  the p l a s t i c  s t a t e  of  c o a l ,  

7~95 
P l a s t i c i t y  o f  coa l  and the theory o f  coklngl  7407 
P l a s t i c i t y  o f  B e r g l n i z e d  c o a l ,  2180 

COAL/POLLUTION 
D e t r o i t  Ed ison has c o n f i d e n c e  in SOs s c r u b b e r ,  2112 

COAL/POROSITY 
V a p o r  p r e s s u r e  i s o t h e r m s  a n d  p o r o s i t y  c u r v e s  o f  c o a l s ,  

7416 
COAL/PROCESSING 

Deve lopmen ta l  and r a t e  s t u d i e s  In processing of  coal 
m i n e r a l s ,  50 

COAL/PRODUCTION 
C a t a l y t i c  d e s t r u c t i v e  hydrogenat ion o f  c O l l l  and t a r a  i n  

Germany w i t h  c o n v e r s i o n  a lmos t  e n t i r e l y  to l o w - b o i l i n g  
p r o d u c t s ,  2499 



551 COAL/PYROLYSIE Coal can al~o ~ield liquid fuels (Laboratory 
experiments], 6~fl8 

[uel ard ~c~er (~eview cf ccal~ e~ related to economy of" 
the U~)~ ~g82 

Highlights cf a busy year for coal~ 5594 
C[AL/PUPlFIC~TI~N 

~ureau cf Mines research and technologic work on coal~ 
1964, 493~ 

Chemical removal of  n i t r o g e n  a~d organic sulfur from coal 
(CeH.NC z appears to be mS~t efficient s o l v e n t  for 
removal c f  organic S; particle size ha~ nc discernible 
effect), 1676 

[conomic evaluation of • process tC produce ashiess, law- 
sulfur fuel from coal, 14~V (EN-286) 

Evaluation af the fluidized bed combustion process. 
~olume 1. SuvmarN report .  Report for 15 Nov 1969--15" 
Nov I g T l  (Reduction of EC z and nitrogen oxide contents 
c f  f l u e  g a ~ e s  by f l u i d i z e d  bed c o a l  g a s i f i c a t i o n  
process), 5243 ( P ~ - - 2 1 1  49~) 

Fixed fertilizers from a 9as-desulfurizing process, l. 
~he wet desulfurizing methcd of the Gesellschaft fuer 
~ohlentechnlk, with simultaneous absorption o f  ammonia, 
3O0 

Purification c f  c o a l  a r  c o k e - o v e n  gee  ( ~ e m o v a l  o f  HaS and 
HCN b~ washinQ w i t h  a n e u t r a l  c r  a c i d i c  a q u e o u s  
solut ion cf Cuz50~), ills 

~ e c c v e r ~  o f  ammonia and h~drcgen s u l f i d e  from c o a l -  
d i s t i l l a t i o n  gases~ 584 

~c lven t  e x t r a c t i o n  o f  o r g a n i c  sulfur and n i t r ogen  
compound~ from coal (40~ reduction of organic S with nc 
change in Btu v a l u e ) ,  160~ 

CC~L/PYBCLYSIS 
Advances in the study of the thermal deccmposlticn of 

coals (Review), 7156 
Advances in research cn coal pyrolysls (Coal pyrolysis at 

ex t reme ly  h i g h  temperature~ rev iewed:  e thy lene  
f o r m a t i o n ;  63 r e f e r e n c e s ] ,  7150 

Binding sulfur in the process of energy generation 
(Gasification of coal in  the presence of  do lom i te  
reduces s u l f u r  content  o f  ~es; coal pyrolysis In the 
presence of  hydrogen and calcined dolomite i s  discussed 
also),  1639 

Char oil energy development (C~E~ process f o r  p y r o l y s i s  
cf hl tumincus coal), 716~ (EN-199~) 

Char oil energ~ development, period of operation July 
1971--Jun~ i@72 (Production cf oil, gas, and char from 
cce! by pNrclysis (COED process]), 7179 (EN-2349) 

Chemical treatment o f  bituminous coal (Brief review of 
p v r a l y s i s ,  extraction, and hNdrogenation], 7097 

Chemistrv and t e c h n o l o g  N of s o l i d  fue ls~ 7053 
Clean energy from coal - a nat ional  priorit N (Status of 

c o e l  g a s i f i c a t i o n ,  l i q u e f a c t i o n ,  and s o l v e n t  e x t r a c t i c n  
programs], 5372 (EN-22el] 

Clean fuels f rom c o a l .  ~echnical and historical 
background (~eview o f  coal s o l v a t i c n ,  pNrolyslss 
hydrogenation, and prcductlcn Cf synthesis gas; no 
r e f e r e n c e s ] ,  5351 

Clean  f u e l s  fnom c o a l .  C a t a l y s t s  for c o a l  c o n v e r s i o n  
( P e v i e w  wi th  79 r e f e r e n c e s ] ,  31q~ 

Coai--ammonia--cxygen reaction: route to coal-based 
nitrogenous f e r t i l i z e r s ,  7142 

Coal g a s i f i c a t i o n .  COED precess plus c h a r  g a s i f i c a t i o n  
(P lan t  u t i l i z e s  COED coa l  PVrOl~sis process along w i t h  
molten salt process tc gasif9 CUED char), 6330 

Coal gas i f i ca t /on .  TOSCEAL p r o c e s s  for low temperature  
coal p y r o l y s i s  ( S h a l e  or coal h e a t e d  and c o n v e y e d  
u p l i f t  p i p e  by c o n c u r r e n t  flow with hot flue gas f rom 
b a l l  heater), 5332 

Coal i n v e s t i g a t i o n s  using laser irradiation (Effects cf 
coa l  rank  on n a t u r e  of  gaseou~ products  ~ i e l d e d ) s  7160 
(BM-RI-7328) 

Coal pNrclNsis using laser i r r ad ia t i on  (P roduc t  hlgh in 
methane but vary low in ace ty lene  when done at coking 
temperatures but high in acetylene with lasers)s 7148 

C o a l - t o - g a s  system makes two f u e l s  from one lump of coal  
( G a r r e t t  p ~ r c l y s l s  process], 7188 

COE~ [Char Oi l  Energ~ D e v e l o p m e n t ]  p l a n t  f o r  coal  
conuermicn ( P ~ r c l y s i s  of coal wi th  hea%ing va lue  12,800 
~ t u / l b ) ~  716~ 

CGED c o a l - t o - c r u d e  process moves i n t o  pilot-plant stage 
(Process development unit ~ i e l d e d  fol lowing p r o d u c t s  
( w t  ~ o f  d r  9 c o a l ) :  c h a r  54.3~ e l l  23.6s gas 15-0s 
water 7.0 w i th  the gee  c o n s i s t i n g  of ( v o l .  ~} CO 22.1,  
hydrogen EI.O~ methane 20.9 ,  end ethane 6 . 0 } ,  6842 

Combined deterslnat[on c f  the thermal chsracteristlcs c f  
s o l i d  f ue l  dur ing  h igh - t smpera tu re  p y r o l y s i s ,  7139 
(SLA-74-6007] 

Composit ion of gases o f  thermal  decomposi t ion o f  coal 
duet from Karagende Beeln coal  b e d s  (Hea t i ng  coa l  d u s t  
to 700e leads t c  r a p i d  e v o l u t i o n  c f  v o l a t i l e  compounds; 
c o e b u s t i b l e  gas c o n s t i t u t e s  more than  94~ o f  t o t a l  
volume c f  eemple~ p o r t i o n  e f  methane and H exceeds 
80B], 7174 

Dmvelapment c f  a eethod f o r  the study o f  the thermal 
d e c o m p o a i t [ o v  c f  c o a l s  d u r i n g  r a p i d  heating (Rapid 
h e a t i n g  o f  c c a l e  ue ing  h i g h - f r e q u e n c y  e l e c t r o m a g n e t i c  
f i e l d ;  a p p a r a t u s  wee t h l c k - w a l l e d  q u a r t z  t u b e  charged 
with crumbed  c o a l  mixed w i t h  s m a l l  s t e e l  sphe res ) ,  7122 

D i r e c t  e e t h a n a t i o n  o f  c o a l s  ~ 2 t 6  
Economic  e v a l u a t i o n  o f  CGED p r o c e s s  plus c h a r  

g a s i f i c a t i o n s  p e r i o d  o f  p e r f o r m a n c e  A p r i l  1 9 7 1 - - A p r i l  

1972 ( C o a l  p y r o l y s i s  process p r c d u c l n  c h a r  which  is 
subsequently gasifid to produce 921 ~tu gae]s 7180 (EN- 
2348) 

Economical new coal-to-gas process claimed by GarrettC¢. 
(Garrett pyrolysis process), 7189 

Ellminatian of oxygen in tho pyrolysis of coal s 7106 
Evolution of gases frcm subhitumincus coal (Coal heated 

at 2.ao/min from 150 to ca. lO00O; gases studied were 
0 s N, CC, C dioxide, H, me±hane, e±hane, propane, and 
ethylene; preheating tc 6000 would Frcduce useful gas 
and some tar products and leave char that £s useful for 
r e d u c t i o n ) ,  7143 

Flash heating and plasma pyrolysis cf coal (Product 
yields are a function of energy input and gas 
composition], 71S7 

Flash pyrolysis of coal. Effect of nitrogen, argom, and 
other atmospheres in increasing olefin concentration 
and its signlficance on the mechanism o f  coal pyrolysis 
(Pyrolysis at about IIS0 a fop SO seo in vacuo and in N~ 
At, NH~, and CeHe]s 717~ 

Flash pyrol~sis of coal: effect of nitrogen, argon, and 
other atmospheres in increasing clefin concentration 
and its significance on the mech@nism of coal pyrolysis 
(Flash pyrolysis at llhOOC for 30 seo in vacuuo), 7183 

Fluidized-bed pyrelHsis cf coal, 7130 
Fluldized-bed pyrolysis cf Western Bituminous coals 

(~ultistage pyrolysis at 800-650, 850, I000~ and 
1600OF), 7138 

For~atien of hydrocarbons during the thermal degradation" 
of Kuznetsk coals (~ependenca of total ~leld c f  
hydrocarbons and their components on heating 
conditions)7 7171 

Fuel and chemical products fros goal (Review; 46 
references), ~072 

Future trends in the utillsation of coal energy 
ccnversion~ 5~90 

Garrett's coal pyrolysis process (Pyrolysis at lO?6OF for 
short time; yields of $5~ of liquid products; tap 
hydrogenated %o give iow-S fuel oil)~ 7024 

Gae and o i l  f rom c o a l ,  V i a b l e  a l t e r n a t i v e  ( ~ e v i e w  o f  
p r o d u c t i o n  of h y d r o c a r b o n s  by pyrolysis and 
h y d r o g e n a t i e n  o f  c o a l ;  5 r e f e r e n c e s } s  3 t 2 ~  

High-pressure l i q u i d - p h a s e  h~drogenolysis o f  c o a l  i n  
continuous-t~pe experimental apparatus. II, 2972 

High-pressure llquid-phase hydrcgenolysis of ccal in 
continuous--type experimental apparatus. Is 2973 

High-speed pyrolysis of Brown coal in a stream [of 
steam], 7164 

Hydrocarbon fuels b~ pyrolysis of aoal (Firs% portion cf 
char passed to fuel cell or MHD device ta produce d.c. 
and second portion %c apparatus where chap with steam 
forms producer gas), 7!53 

Hydrogen processing of coal and the kinetics of 
desulfurlZatlon. Paper No. 36 (Pyrol~sis and 
gasiicatlon of bltuminous coal), 1486 

Hydrogen processing of coal and the klne%ics of 
desulfurization (Conditions for efficient and economic 
desulfurize%ion o f  coal; quipment design], 1497 

Hydrogenation of  COED coal o i l s  (Hydrogenation at SOQO 
pals over fixed bed of Ni--Ho catalyst: H consumption 
and O, N, and S removal correlated with operatlon 
conditions), 6904 

Hydrogenated COED oil (Conversion of coal by fluidized 
bed  pyrolysis i n t o  gass o i l s  and c h a r ;  catalytic 
h~drogenatimn p l a n t  c o n a t r u c % e d  to hydrogenate o f l ;  
desulfurlzatlon; production of gasoline, meddle 
distillate, gas oil, and Bottoms), 52~4 

Hydrogenation of  COEB process coal-derived o i l s  COver 
fixed bed nickel--molybdenum catalysts), 7170 

Hydrogenol~sis and e t r u c t u r e  of H o k k a f d o  coals ( C o n c l u d e d  
that h~drogenolysis of coal begins wlth liberation of 
both tap acids and saturated hydrocarbons], 2989 

Hydrogenolysis of ceal (Hydrogenation of coal paste; 
reaction should be carried out a% highest temperature 
and pressure; minimum densit~ o i l s  recommended f o r  
paste formula%ion]~ 2941 

Investigations in chemical technolog~ (Ma~or %rends ~n 
studies o f  coal  processing including p~rolNsiss 
hydrogenation without a sclven%~ tar anal~slss and tar 
processing), 3009 

Kinetic relation of coal hydrogenations p~rolyeis, and 
dlssolution (Catalytic hydrogenation gave 30~ Sasolineg 
5~ diesel o i l s  35~ h i g h  B%U gas s and ~0~ char), ~06~ 

Kinetic study of the pyrol~sls of a high-volatile 
bituminous c o a l  (19 references)s 7135 

Kinetic studies on %he pNrol~siss desulfuriza%ion, and 
the gasification of c o a l s  with emphasis on the 
noniWo%hermal kinetic method (Objective was to 
determlne kinetics of desulfurlzation as aid to design, 
operatlon~ and evaluation of new p r c o e e s  e~stems for 
practical desulfurlzation], 7146 

Kinetics of the thermal decomposlticn of coal (Review 
with 41 references on experlmentel methods used £n 
investigation of coal  decomposition kinetics and 
theories o f  pyrolyels), 7132 

Kinetics of pyrolysis of high volatile bltumlnous coal~ 
7138 

L i q u i d  f u e l s  f r o m  c o a l ,  1972 ( C o l l e c t i o n  c f  101 p a t e n ± s  
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in U.S.), 182 
Mechanisms o f  coal pyrolysis. V I .  R e a c t i o n  p a t t e r n s  in  

the  range 650 -850°~  7128 
M u l t i s t a g e  Fvrclvsis 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 | y z e d  s teps  a t  600,  850,  1000.  and 1600OF w i t h  
N as f l u i d i z i n g  med iuml ,  7133 

New I n v e s t i g a t i o n s  r e l a t i v e  to the chem ica l  c o n s t l t u t l c n  
and the  c~emlca l  c h a r a c t e r i s t i c s  c f  b i t u m i n o u s  c o a l ;  
d e c o m p o s i t i o n  o f  b i t u m i n o u s  coa l  b~ h e a t ,  ?C95 

New p r o s p e c t s  f o r  the chemica l  t r e a t m e n t  o f  b i t u m i n o u s  
c o a l s ,  2937 

New systems f o r  c l e a n  p o w e r  (Coa l  g a s i f i c a t i o n  and 
methods f o r  c l e a n  c o m b u s t i o n ) ,  5248 

O c c i d e n t a l  d e v e l o p s  l o w - c o s t  SNG r o u t e ,  7165 
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 o j e c t s  ( R e v i e w  o f  p r o j e c t s  f o r  coa l  c c n v e r s i o n  Jntc  
c i t y  g a s  and g a s o l i n e ) ,  5828 

P e r s p e c t i v e s  o f  u t i l i z a t i o n  c f  p u l v e r i z e d  f ue l  f o r  
p r o d u c t i o n  of t e c h n i c a l  and h e a t i n g  gas ( P y r o l y s i s  
c a r r i e d  out  in  t u b u l a r  r e a c t o r s  w i t h  e x t e r i o r  h e a t i n g ;  
f ] c w  o f  steam used to  c a r r y  f u e l  dus t  t h r o u g h  r e a c t o r ;  
f u e l s  a r e  good raw m a t e r i a l s  f o r  gas p r o d u c t i o n ;  
c a l o r i f i c  va lue  o f  raw gas f rom b i t u m i n o u s  sha le  was 
>2500 Kca l /mS;  a c h i e v e d  c o u p l e t s  d e c o m p o s i t i o n  o f  t a r  
and i n c r e a s e d  y i e l d  o f  l i g h t  g a s o l i n e ) ,  7117 

P i l o t - s c a l e  deve lopment  o f  the CSF p rocess  ( O p e r a t i c n a l  
p r o b l e m s ) ,  7169 (EN-2309 )  

P l a n t  f o r  c o a l  h v d r o c r a c k i n g  , 2999 
Possible new uses f o r  coal (Review of p y r o l y s i s  and 

s o l v e n t  a c t i o n  h y d r o g e n o l y s i s  and o x i d a t i o n  as methods 
of deg rad ing  the complex coa l  s t r u c t u r e  I n t o  p r o d u c t s  
of greater commercial value), 6061 

Preliminary coal g a s i f i c a t i o n  experiments (Reaction rates 
of subbitumlnous c c a l  heated  in  steam sad s t e a m - - h  
m i x t u r e  i n v e s t i g a t e d  up to 7250;  a t  ca .  500 ° p y r o l y s i s  
p roduces  CH~, COs, and c h a r ;  mimimum 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 o a l  or char  i s  c a .  625  ° g i v i n g  
m o s t l y  H and COs; CHw p r c d u c t i c 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) ,  5377 

P r c d u c t i c n  c f  p i p e l i n e  gas by h y d r o g a s l f i c s t i o n  o f  coal 
( P r e s s u r e s  up t o  3800 ps ig  a n d  t e m p e r a t u r e s  to  2100OF 
w i t h  H. s team, and s team--H feed gases u s e d ) .  5275 

F r c d u c t i o n  o f  e l e c t r i c i t y  v i a  cca l  and c o a l - c h a r  
gas i f i ca t i on .  R and 8 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 t u d y  o f  p o t e n t i a l  p rocess  
a l t e r n a t i v e s  f o r  c o n v e r t i n g  coa l  c r  coa l  cha r  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  o f  low Btu gas f o r  
combustion i n  an advanced combined gas-and-steam 
turbine pcwer cycle), 5480 (NP-20076) 

Prog resses  made in  the  r e s e a r c h  o f  p y r o l y s i s  o f  
b i t u m i n o u s  coa l  ( R e a c t i o n  k i n e t i c s  of gas f o r m a t i c n ) ,  
7151 

P r o j e c t  CORD: coa l  pyrolysis p i l o t  p l a n t .  Paper No. 8 
( R e c o v e r y  and p r o c e s s i n g  of o i l ,  gas,  and char), 7155 

P y r o l y s i s  o f  c o a l .  Thermal d e c o m p o s i t i o n  and d i s t i l l a t i o n  
o f  a coa l  in  a h i gh  vacuum, 7065 

P y r o l y t i c  c o n v e r s i o n  and c o k i n g  of f i n e l y  d i v i d e d  solid 
b i t u m i n o u s  m a t e r i a l  a r d  h y d r o c a r b o n  o i l  ( F r a c t i o n a t i o n  
c f  p r o d u c t s ;  des ign  cf a p p a r a t u s ) ,  7077 

P y r o l y z i n g  and d e s u l f u r i z i n g  s u l f u r - b e a r i n g  a g g l o m e r a t i v e  
b i t u m i n o u s  coa l  ( C o n t i n u o u s  p r o c e s s ;  vclatiles removed 
a t  900-1000OF;  d e s u i f u r i z a t t o n  d u r i n g  p y r o l y s i s  by 
e n r i c h i n g  gas w i t h  H which r e a c t s  to form hydrogen 
sulfide which IS removed by s c r u b b i n g  cr use of Fe 
o x i d e ) ,  71E2 

Rapid t h e r m a l  d e c o m p o s i t i o n  o f  b i t u m i n o u s  c o a l s .  Paper 
No. 49 ( D e v o l t l l l z a t i c n  of v i t r a i n s  i n  v a c u o  by r a p i d  
health), 7154 

Reaction kinetics i n  coal pyrolysis. Paper No. ii, 7162 
Reduced c o a l s .  1. Mechanis~ c f  coat pyrol~sis (Pyrolysis 

a t  600o), 7129 
Slow t h e r m a l  d e c o m p o s i t i o n  c f  Chukurovo coal  a t  

a t m o s p h e r i c  p r e s s u r e  and in  vacuc in  the 200-8000 range 
( In  vacuum, y ie ld  o f  t a r  and gas i n c r e a s e d ) .  7168 

Solid and gaseous p r o d u c t s  f rom l a s e r  p y r o l y s i s  of c o a l ,  
7159 

Solid ano gaseous p r o d u c t s  from laser pyrolysis of coal 
(Use o f  pu l sed  ruby  l a s e r  to produce gas with h igh  
c o n c e n t r a t i o n  o f  H and CH z and s o l i d  w i t h  a p p r o x i m a t e l y  
same e l e m e n t a l  c o m p o s i t i o n  a s  o r i g i n a l  coat), 7172 

Study o f  the p y r o l y s i s  c f  m i x t u r e s  c f  coa l  and i r o n  
o x i d e s  a t  d i f f e r e n t  i s o t h e r m a l  l e v e l s  ( M i x t u r e s  c o n t a i n  
30~ FeaOs o r  F e a O ~ )  , ?177 

Survev o f  n u m e r i c a l  data on the thermal decomposition of 
coa l  (Rev iew w i t h  88 r e f e r e n c e s ) ~  7131 

S y n t h e t i c  c rude o i l :  is i t  f e a s i b l e  ~e t .  5 5 9 6  
S v s t e r a t i c  e x p l o r a t i o n  c f  the  p y r o l y s i s  c f  a c o a l  b e t w e e n  

340 ° and 900 o, 7098 
S y s t e m a t i c  s tud~ o f  the  p y r c l y s i s  o f  coa l  between 340 ° 

and go0 o • IU* Gradua ted  and c o m p a r a t i v e  p y r o l y s i s  o f  
c o a l .  Ev idence  o f  the  r e l a t i o n  of coals, 7099 

S y s t e m a t i c  e x p l o r a t i o n  o f  the p y r o l y s i s  c f  a c c a l  between 
340 ° and 900 o,  7096 

Thermal d e c o e p c s i t i o n  o f  c o a l s  o f  the I r k u t s k  Bas in  a t  
low t e m p e r a t u r e s  ( C o a l  hea ted  in AI r e t o r t  to  200-500 ° 
at  i n t e r v a l s  of 500;  e f f e c t  on y i e l d  o f  gas.  l i q u i d  
p r o d u c t s ,  and n o n v o l a t i l e  r e s i d u e  s t u d i e d ) ,  7123 

Thereal deccmpcsitlon o f  8itsrls~ ccals during slow 

h e a t i n g  ( L a b o r a t o r y - s c a l e  d i s t i l l a t i o n  on c o a l s  o f  
d i f f e r e n t  r a n k s ;  c a l o r i f i c  va l ues  o f  gases o b t a i n e d  
ranged f rom 2830 t o  5680 k c a i / e s ) ,  7119 

Thermal d e c o m p o s i t i o n  o f  coa l  ( B e s t  a t  4 0 0 - 5 0  ° ( s l c )  f o r  
sem icok lng  c p e r a t i o n s  under  Na s tmosphere )v  6570 

T h e r m a l  d e c o m p o s i t i o n  o f  s o l i d  f u e l s  w i t h  t h e  a i d  o f  
m e t a l l i c  hea t  c a r r i e r s  ( L a b o r a t o r y  a p p a r a t u s  e i t h  peat  
or  coa l  mixed w i t h  e e t e l  spheres heated  to  500-700  ° by 
i n d u c t i o n  f u r n a c e ) ,  7120 

T h e r m a l  t r e a t m e n t  o f  c e r t a i n  K i r g l z l a  e n d  K a z a k h s t a n  
c o a l s  i n  r e t o r t s  ( C c a l s  hea ted  to  460-8500 in  b ronze  or  
s t e e l  t u b u l a r  r e t o r t s  In  r e s i s t a n c e  f u r n a c e ) ,  7118 

T h e r m a l  t r e a t m e n t  o f  b rown  c o a l  f o r  i t s  u s e  f o r  p o w e r  
p r o d u c t i o n  (Use o f  e l e c t r i c a l l y  heated  r e t o r t ) ,  7121 

Thermodynamic a n a l y s i s  o f  the f o r m a t i o n  p rocess  o f  
a r o m a t i c  h y d r o c a r b o n s  d u r i n g  coa l  p y r o l y s i s ,  7104 

COAL/REDUCTION 
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 .  I I .  R e v e r s i b i l i t y  o f  

the  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  o f  coa l  (Coa l  reduced  
at  11000 w i t h  L i  e t h l e n e d | a e l n e  and dehyd rogena ted  s t  
347°C 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 
phenanthrldine as  v e h i c l e ;  H reeoved from coa l  by 
d e h y d r o g e n a t i o n  can be only p a r t l y  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 coa l  by r e d u c t i o n  can be 
c o m p l e t e l  V removed by d e h y d r o g e n a t i o n ) ,  2991 

Process  and equ ipment  f o r  the p r o d u c t i o n  o f  f u e l  gas or  
f u e l s  ( R e d u c t i o n  o f  coa l  by CO=), 3554 

S i m i l a r i t y  between the  e l e c t r o c h e m i c a l  e l i m i n a t i o n  o f  
sulfur from coal and from dibenzothiophehe, 1429 

CCAL/REFINING 
U t i l i z a t i o n  o f  b rown-coa l  gases in  the e n e r g e t i c  and 

m a t e r i a l  g r i d  system ( L e c t u r e  on a s p e c t s  o f  i n d u s t r i a l  
gases ,  in  p a r t i c u l a r  g e n e r a t o r  gases and g a l e s  f r o e  
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 ) ,  4473 

COAL/RESEARCH PROGRAHS 
Advances in  coa l  r e s e a r c h  and t e c h n o l o g y  ( R e v i e w ) ,  2564 
Advances in  research on coa l  p y r o l y s i s  (Coal  p y r o l y s i s  a t  

e x t r e m e l y  h igh  t e e p e r a t u r e s  r e v i e w e d ;  e t h y l e n e  
f o r m a t i o n ;  63 r e f e r e n c e s ) .  7150 

B i b l i o g r a p h y  o f  Bureau of Mines i n v e s t i g a t i o n s  o f  coa l  
and i t s  p r o d u c t s ,  4 

Bureau o f  Mines r e s e a r c h  end t e c h n o l o g i c  wcTk on c o a l ,  
1961 (Review with 131 references), 8 

Bureau o f  Mines r e s e a r c h  and t e c h n o l o g i c  work on c o a l ,  
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o f  g r e a t e r  commerc ia l  v a l u e ) ,  SO61 

Pc t t -B roche  c o a l - e x t r a c t i o n  process end p l a n t  of  Ruhro l  
GmbH, Bottrop-Welheim~ German~ (Production of liquid 
h ~ d r o c a r b c n s ] ,  7276 

Pressure  e x t r a c t i o n  end h~d rogena t i cn  a f  coa l  (~se o f  
coke-oven gas i n  h~drogena t i on )~  2386 

Pressure e x t r s c t l c n  o f  v i t r a i n - r i c h  c o a l  wi th  a n t h r a c e n e  
o i l ,  7321 

Pressure e x t r a c t i o n  o f  b i t um inou~  c~al  ( ~ a t t - - E r o c h e  and 
Uhde p r c a a s s ) ,  7236 

Pressure e x t r a c t i o n  of brawn coals (Effects o f  pressure 
Ca OH. prcduction)l 7~SS 

Pressure extraction o f  c o a l ,  peat, bituminous shale, etc. 
(Us ing  flne[~ divided heav~ me~als er their oxides o r  
s u l f i d e ~  o f  e l e m e n t s  o f  g r o u p s  4 - 8  o f  t h e  p e r i o d i c  
t a b l e  t o g e t h e r  ~ i t h  m i n e r a l  a c i d s ,  o a r b o x y l i c  a c i d s ,  o r  
h a l c g e n s ~ ,  7269  

P r e s s u r e  e x t r a c t i o n  o f  b i t u m i n o u s  c o a l  ( ~ e n z e n e  o r  
t e t r a l i n  ss e x t r a c t s n t s ) ,  7221 

Pressure  e x t r a c t i o n  of bituminous coal~ 7223 
P r o b l e m s  o f  ths p r o d u c t i o n  o f  l i q u i d  f u e l s  f r o m  c s a l  

( D i s c u s s i o n  o f  most impo r tan t  p rocesses ) ,  6149 
Process f o r  p roduc ing  h~d rogen -en r l ched  h~drecarbonacecus 

products f r a ~  coal (Sclvent ex t rac t ion at 30~ to 500°C; 
c a t a l y t i c  h~d rogens t i on  o f  e x t r a c t ;  use o f  Co o x i d e - - H e  
o x i d e - - A l  ox ide  c a t a l y s t  at 440eC~ 245 aim, a n d  
r e s i d e n c e  t ime o f  2.8 h r ] ,  4 9 6 5  

Produc t i on  o f  benz ine f r o m  coal  (Review on methods 
proposed and developed f o r  p r o d u c t i o n  o f  s y n t h e t i c  
s u b s t i t u t e s  f o r  pe t ro leum s i l s ) ,  5787 

P roduc t i on  o f  hyd rogen -en r i ched  f u e l s  f rom coal  
(Suggested method o f  coal conversion i n t o  gasoline-type 
l i q u i d  f u e l ) ,  2994  

Progress in the techn ique  o f  l i q u e f a c t i o n  o f  coa l  (Review 
o f  hvdrogenstionv carbcnlzat ion, and extraction of coal 
and the F l s c h e r - - T r o p s c h  s y n t h e s i s ) ,  5818 

P r o j e c t  Gaso l i ne .  Paper No. 5 ( E x t r a c t i o n  of coal and 
h~droc rack lng  o f  e x t r a c t  to produce g a s o l i n e ) ,  7333 

P r o j e c t  Western c o a l .  Convers ion  of c o a l  i n t o  l i q u i d s ,  
6923 

Prospects  o f  ~ome coa l -based  chemica l  l n d u s t r l e s  i n  the 
e a s t e r r  r eg ion  o f  I n d i a  ( S o l v e n t  e x t r a c t i o n  l 

h y d r c g e n e t i c n  processes ers  d e s c r i b e d ) ,  3096 
Reappearance cf c o a l  as e chemical raw material (Review 

of  non fue i  uses of  coa l  In the USA; h y d r o g e n a t i o n ,  
g s s i f i c e t i a 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 ideas  and w o r k  on the e x t r a c t i o n ~  d i s t i l l a t i o n ,  
mnd h~d rogens t l on  o f  coa l  ( R e v i a w ] ,  7232 

R e l a t i o n  o f  e x t r a c t  ta r es i due  i n  a b i t u m i n o u s  coa l  
(Benzene e x t r a c t i o n ] ,  7241 

Res ins  o f  brawn c o a l .  I. S t e r c l s  of r e s i n  bitumens 
( B e n z e n e - - a l c o h o l  e x t r a c t i c n ) ~  7208 

R e s u l t s  o f  t h e  process o f  e x t r a c t i n g  coa l  a n d  o f  c o a l  
a x t r a c t  h y d r o g e n a t i o n  cn  a l a b o r a t o r y  scale, 7346 

Resu l t s  o f  the t e c h n l c a l - c h e m i c a l  i n v e s t i g a t i o n  of 
S a r m a s s  s a p r o m y x i t e s ,  7217 

S a l m a b l e  produc ts  from s o l v e n t  e x t r a c t i o n  o f  coa l  (Review 
c o v e r i n g  1955-56), 7328 

S o l i d  coa l  e x t r a c t s  ( E x t r a c t i o n  w l t h  benzene, 
t e t r m h y d r c n a p h t h e l e n e ,  t a r  o i l s ,  h~drogmnated tar o i l s ,  
p h e n o l s ~  b s s e s ,  o r  e m i x t u r e  o f  t s t r a h y d r o n a p h t h e l s n e  
o r  hydrogenated o i l s  and phenoI)~ 7272 

S o l i d  f u e l  r e s e a r c h  (Review o f  s o l e d  f u e l  research es 
c e l l  a s  fundamentml research  on combustion i n  f l u i d i z e d  
b e d ,  e x t r a c t i o n  o f  chemica ls  f rom coal  t a r  and 
p r o d u c t i o n  o f  metal lurg ica l  coke ,  n o n f u e l  uses Of c o a l ,  
m .g . ,  molvent  e x t r a c t i o n  end h y d r o g a s i f i c a t l o n  at h i g h  
t e m p e r a t u r e s  and p r e s s u r e s ) ~  39 

So lub l e  c o n s t i t u e n t s  o f  c o a l ,  7 2 2 2  
S o l u t i o n  of  coal  b~ p ressure  e x t r a c t i o n  and  h y d r o g e n a t i o n  

of  t h e  e x t r a c t s  ( T e t r a l i n ,  p h e n o l ,  a n d  n a p h t h a l e n e  a s  
s o l v e n t s ] ~  7214 

S o l u t i o n  o f  c a u l s  In hmavy s o l v e n t s  as a me%hod f o r  t h e i r  
c h a r m c t e r i z a t [ o n  mnd s tudy ( C o m p a r i s o n ' o f  r e tene  and 
a n t h r a c e n e  o i l ) ~  7 2 6 4  

S e l u t i o n  o f  b i t u m i n o u s  c o a l  i n  h e a v y  o i l s  ( E i b l l o g r a p h ~ ) ,  
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7 2 3 7  
S a l v a t i o n  p r o c e s s  f o r  c a r b o n a c e o u s  f u e l s  ( U ~ e  o f  s o l v e n t  

e x t r a c t i o n  t o  o b t a i n  l o w - a s h  a n d  l o w - s u l f u r  f u e l  f r o m  
f o s s i l  solid fuel}~ 7329 

Sclvation and h~drogenaticn cf ceel, E217 
Solvent extraction of oil-bearing shales~ coals, and 

l t g n i t e s ,  7 3 0 2  
Solvent e x t r a c t / o n  o f  Pakistan coals (Extrastion using 

benzene or benzene-ethanol mixtare in Sexhlet 
apparatus: extraction using p~ridine), 7303 

Solvent extraction of South Afoot lignite (Solvent 
extraction using benzene, xylene, tetralin, Cle C = 
CCIz, CsHsCI, CsHsN, and CaHsOH--CeHs), 7312 

Solvent extraction cf bituminous oeal. I. Sulcis coal - 
extraction wi±h various types of solvents add quality 
of extract (Tetrahydrofaran, pyrldine, merphcline, 
benzyiaminem ethylenediamine~ and mcnoethanclamine), 
7305 

Solvent ex%raetlon of some Australian coals (~hermal 
dissolution of coals cf various ranks in anthracene all 
studied to p r o d u c e  ashless coal extract, called 
Coalex), 7 3 3 0  

Solvent extraction of bituminous coal. I~I. Influence of 
extraction temperature on extract composition 
(Extraction w i t h  tetrahydrofuran, morpholine, and 
tetralin in the temperature range of 63 u to 380c], 7316 

Solvent extraction of hydrocarbons from coal, 7337 
Solvent extraction o f  light%as and bituminous coals 

(Comparlson of dioxane, propanol, and pyridine followed 
b y  CHCIs), 7296 

Solvent extraction of organic sulfur and nitrcgen 
compounds from coal (40~ reduc%ien of organic S with ne 
change in Btu value)g 1600 

Solvent extraction of coals. Perspective (Review with 84 
references; mechanisms of solvent extraction of coal; 
physicochemical aspect of solvents and catalysts), 7847 

Solvent extrac±ion of coal by a heavy oil (Coal converted 
to llquid products by solvent extraction with heav~ 
oarbenaceous liquid contalnins CTH~ insoluble material; 
solvent and solid heated to 55-935°F at 500-!000 pslg 
in presence of H to liquefy fraction of solid), 7848 

Solvent extraction liquefaction of c o a l  (Solvents such as 
%etralin, decalin, hiphenyl, metbylnaphthalene, o r  
dimethlnaphthalene), 6922 

Solvent extraction of bituminous coal. II. C o m p o s i t f c n  cf 
extracts of Sulcis coal (Infrared and chromatographic 
studies of extracts), 7309 . -  

S o l v e n t  extraction of c o a l  (Coalene is obtained by 
extracting coal with tar o i l  at 450--750 p.s.i, in an 
inert atmosphere), 7310 

Solvent extraction ef coal utilizing a heteropol~ acid 
catalyst (Patent), 7360 

Solvent extraction of coal by aromatic compounds at 
atmospheric pressure, 7285 ~ 

S o l v e n t  e x t r a c t i o n  method f o r  l i q u e f y i n g  coa l  (Two-s tage  
method) ,  6955 

S o l v e n t  power f o r  c o a l s  a t  room tempe ra tu re .  Chemical  and 
physical factors, 7301 

Solvent refined coal - a potential low sulfur utll~%y 
fuel (removes fly ash and sulfur), 7844 (EN-187E) 

Solvent-refined coa l  process f o r  clean u%~li%~ fuel 
(Discussion of productien of solvent-refined co91 and 
as de-ashed, Iow-S fuel for electric utilities), 7~50 

Solvent refining of coa l  ( P i l o t  plant studies), 7357 
Solvent treatment of coal (M. and B. ~onographs: Chemical 

Engineering), 7340 
Same coal researches--their significance %c the coal 

industry (Review of action of solvents, oxidizing 
agents, and Cl  on  coal and coal carbonization), 87 

Some observations on the chemical ccnetltution of coal. 
The action af chlorine on coal. I I I .  The action of 
solvents, 7 2 0 4  

Studies in the oompesi%lon of coals. The action of 
solvents (Catalytic effects of coal on solvents), 7215 

Studies of the extraction and caking of.oeal end their 
eignifioance in relation te its structure, 7292 

Study of coal by means of extraction with solvents, 7198 
Synthetic fuels process (~esorlptien ef meal liquefactien 

process; recycle of natural solvent), 5 9 4 6  
The aetlon o f  solvents on coal (Literature survey], 7216 
The a c t i o n  o f  organic solvents on hard c o a l s  (Inoludlng 

heterocycllc nitrogen compounds, amines, and p h e n o l s ) ,  
7231 

Thermal liquefaction of e sub-bituminous coal (Coal 
dissolved in hydrogenated p o l £ c ~ c l i e  compound eclvent 
u n d e r  H p ressu re  (2000-S000 p a n g )  at 440-450 ° f o r  5-20 
mln), 6953 

Thermal s o l u t i o n  of s o l i d  fuels. V. Rcle of the 
fractional composltion of the eolvent on the solubilit~ 
ef humus and sapropelite coals (Selubilit~ in benzene, 
toluene, xylene, naphthalenes end 5 fractions of 
anthracene), 7308 

Treatment o f  coal with solvents. I. Extraction o f  ceal by  
s o l v e n t s  8% c o m p a r a t i v e l y  h i g h  t e m p e r a t u r e  ( E f f e c t s  e f  
temperature on extractablllty), 7 2 7 7  

Ultimate ~ i e l d  o f  solvent extraction o f  c o a l ;  calculation 
from rate of extraction (Improved method far estimating 
yleld; benzene, aniline, and te%ralln as solvents), 
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7249 

Use o f  low grade coa l  f o r  the p r o d u c t i o n  o f  o i l ~  gas ,  
f e r t i l i z e r s ,  and c h e m l c a l s l  6976 

U t i l i z i n g  s o l v e n t - r e f i n e d  coa l  i n  power p l a n t s  ( E m i s s i o n  
o f  S o x i d e s  r e d u c e d ) ,  7326 

V a r i a t i o n  in  e x t r a c t i o n  y i e l d s  f rom coa l  caused by 
p r e h e a t i n g  ( C h l o r o f o r m  and p y r i d i n e  e x t r a c t i o n ) ,  7342 

~ o r k i n g  u p , l i q u e f a c t i o n  p r o d u c t s  o f  c o a l s ,  s h a l e s ,  or  
peat  ( U s i n g  s o l v e n t  o f  t e t r s h y d r a n a p h t h a l e n e  and 
n a p h t h a l e n e  s t  >3700C prior to  chilling and mechanical 
sepsration)~ 7263 

CDAL/SPECIFIC HEAT 
D e t e r m i n a t i o n  of  the  s p e c i f i c  heat  of t a r  and t a r  o i l s ,  

coke, and coall 7 4 0 3  
COAL/STATISTICS 

B i t u m i n o u s  coa l  d a t a ,  1970 e d i t i o n  ( I n d u s t r i a l  
ststistics)~ 15 ( E N - 1 2 1 )  

COAL/SYNTHETIC FUELS 
Synthetic fuels:  w i l l  government lend the o i l  industry a 

hand~ 6601  
C~AL/THERMODYNAMIC PROPERTIES 

Combined deter~inatio~ of the thermal character is t ic5  of 
solid f u e l  d u r i n g  h i g h - t e m p e r a t u r e  pyrolysis~ 7139 
( S L A - 7 4 - 6 0 0 7 )  

COAL/VAPOR PRESSURE 
Vapor pressure isotherms and porosity curves of coals, 

7416 
COAL/VOLATILITY 

Dilute phase hydrogenation of h igh -vo la t i l e  bituminous 
coal, 3024  

Synthetic o i [  from coal (Ca ta ly t i c  hydrogenation in 
autoclave at 140-210 atm up to 4750 in presence of 
ammonium molybdate and Sn chloride or Zn chloride gave 
crude c i l~  gas, coke, and water; hydrorefining with CoO 
and Mo oxide cn Ai oxide followed by cracking), 6577 

CCAL/WASHING 
Evaluation of coal cleaning processes and techniques fc r  

removing p y r i t i c  su l fu r  from f ine coal t 15~3 (BCR-L- 
404) 

High s u l f u r  c o m b u s t o r .  S tudy  o f  systems f op  coa l  r e f u s e  
processing. Uolume 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 sul fur  p r o d u c t s  from coal washing r e j e c t  
f r ac t i ons ) ,  1579 (P8-203958) 

Preparation c h a r a c t e r i s t i c s  and d e s u l f u r i z a t i o n  potential 
of Iowa coals (High S content (4 .~- I0 .4Z) ;  organic S 
was 0 . 8 - 3 . 8 ~ ;  p ~ r i t i c  S c o n t e n t  reduced by c r u s h i n g  and 
washlng)~ 1894 

Study on d e s i g n  and cos t  a n a l y s i s  o f  a p r o t o t y p e  c o a l  
cleaning p l a n t .  P a r t  1 - 6 ,  1481 ( P 5 - 1 9 6 6 3 1 )  

S u l f u r  r e d u c t i o n  o f  I l l i n o i s  c o a l s .  W a s h a b i l i t y  s t u d i e s .  
I I ,  1679 

S u l f u r  r e d u c t i o n  of Illinois coals. W a s h a b i l i t y  s t u d i e s .  
1~ 1564 

S u l f u r  r e d u c t i o n  t h r o u g h  i m p r o v e d  coal wash ing  p r a c t i c e s  
(S c o n t e n t  reduced by c r u s h i n g  coal, washing in 
h y d r a u l i c  c l a s s i f i e r  table c i r c u i t ,  and using 
hydroclone/heavy-medium u n i t  c o m b i n a t i o n ) ,  1573  

S u l f u r  r e d u c t i o n  o f  I l l i n o i s  c o a t s .  W a s h a b i l i t y  t e s t s  
(Py r i te  S removed by washing), 1490 

COAL DEPOSITS/DRILLING 
Dr i l l i ng  of long boreholes in coal (For underground 

gas i f i ca t i on ) ,  4705 
Feasibility of using rapid t u r b o d r i l i s  f o r  boring 

inclined directional holes i n  t he  coal seam (For 
u n d e r g r o u n d  g a s i f i c a t i o n ) ,  4621 

Making an a c t u a l  s h a f t  l a y o u t  i n  b o r i n g  I n c l i n e d - l e v e l  
h o l e s  ( I n  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 ) ,  4 6 2 2  

Preliminary r e s u l t s  of t r i a l s  of directional boreholes 
( L a r g e - s c a l e  t e s t i n g  of l i n k a g e  p o s s i b i l i t i e s  of 
i n c l i n e d  b o r e h c l e s ) ,  4557 

COAL DEPOSITS/FRACTURING 
E x p e r i m e n t s  on h y d r a u l i c  f r a c t u r i n g  of b i t u m i n o u s  coal 

seams ( F o r  u n d e r g r o u n d  gasification)~ 4554 
Gas as agent  r e d u c i n g  the  m e c h a n i c a l  s t r e n g t h  o f  t he  c o a l  

seam d u r i n g  i t s  h y d r a u l i c  f r a c t u r i n g  (For 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 ) ,  4 6 1 7  

Use o f  t o r p e d o  p e r f o r a t o r s  i n  c o n s t r u c t i o n  o f  u n d e r g r o u n d  
gas g e n e r a t o r s v  4555 

COAL DEPOSITS/GEOLOGY 
Direct ional properties of coal and the i r  u t i l i z a t i o r  in 

u n d e r g r o u n d  gasificatlan e x p e r i m e n t s ,  5545  
C~AL DEPCSITS/USA 

S y n t h e t i c  fuels i n d u s t r y  based on Rocky Mountain c o a l s ,  
E930 

COAL EXTRACTS 
Bi tumens  f rom coa l  (Rev iew  w i t h  48 r e f e r e n c e s ) ,  7 3 1 3  

COAL EXTRACTS/CARBONIZATION 
S o l v e n t  e x t r a c t i o n  o f  l i g n i t e  and c a r b o n i z a t i o n  of 

l i g n i t e  e x t r a c t s  ( S o l v e n t s  were t e t r s l l i n ~  c r e s o l ,  
n a p h t h a l e n e ~  octahydrosnthracene~ p h e n a n t h r e n e ,  
o c t a h y d r o p h e n a n t h r e n e ,  o c t a h y d r o c h r y s e n e ,  decalin, and 
some m i x t u r e s ) ,  7 3 1 5  

COAL EXTRACTS/CHEMICAL RADIATION EFFECTS 
E v a l u a t i o n  o f  beta  r a d i a t i o n  as a h y d r o g e n a t i o n  c a t a l y s t .  

I n t e r i m  t e c h n i c a l  s t a t u s  r e p o r t  No. 3,  September  1 - -  
December 31, 1962 (Hydrocracking of coal der i va t i ves ) ,  
2980 (NYO-IOIB6) 

E v a l u a t i o n  c f  beta r a d i a t l c n  as a hydrogenation c a t a l y s t .  

I n t e r i m  t e c h n i c a l  s t a t u s  r e p o r t t  Fe tch  i t  1 9 6 2 - - O c t  31,  
1963 ( E f f e c t s  on h y d r o r e f l n i n g ,  remova l  o f  ~ end S f r c m  
d i s t i l l a t e  o i l s  d e r i v e d  f r o m  h y d r o g e n a t e d  c o a l  
e x t r a c t ) ,  2997 ( N Y 0 - 2 9 7 8 - 3 4 )  

E v a l u a t i o n  o f  be ta  r a d i a t i o n  as a h y d r o g e n a t i o n  c a t a l y s t .  
Q u a r t e r l y  t e c h n i c a l  s t a t u s  r e p o r t  No. 19 March 1- -May 
31 ,  1962 ( H y d r o c r a c k i n g  o f  coa l  d e r i v a t l v e s ) e  2964 
( N Y 0 - 1 0 1 8 4 )  

COAL EXTRACTS/CRACKING 
H y d r o c a r b o n  o i l s  from b i t u m i n o u s  c o a l  ( C r a c k i n g  o f  

e x t r a c t s  f rom coa l  u s i n g  AI o r  Fg s i l i c a t e s  as 
c a t a l y s t s ) ,  6Ego 

L i q u i d  f u e l s  from c o a l  ( P r o c e s s  d e s c r i b e d  f o r  s l n l e l z i n g  
d e l e t e r i o u s  e f f e c t  o f  ash on h y d r o c r a c k i n g  c a t a l y s t  
d u r i n g  p r o d u c t i o n  o f  d l s t i l l a b l e  l i q u i d  h y d r o c a r b o n s  
f rom a s h - c o n t a i n i n g  coa l  e x t r a c t ) ,  6810 

T h r e e - s t a g e  p r o c e s s i n g  o f  coa l  e x t r a c t  d i l u t e d  by 
a n t h r a c e n e  o i l  to  o b t a i n  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 i m e n t s ;  bes t  c a t a l y s t  A| o x i d e - - M o  o x i d e - - C o O  
wh ich  removed a l m o s t  a l l  c f  S; h y d r o c r a c k l n g  w i t h  W 
s u l f i d e  gave l i q u i d  f r a c t i o n  s u i t a b l e  as f u e l ) ,  6941 

COAL EXTRACTS/DISTILLATION 
P r o d u c t i o n  o f  h y d r o g e n - e n r i c h e d  f u e l s  f r om coa l  

( S u g g e s t e d  ~e thod  of coa l  c o n v e r s i o n  i n t o  g a s o l i n e - t y p e  
l i q u i d  f u e l ) ,  2994 

P y r i d i n e  e x t r a c t s  o f  c o a l s  and c a r b o n i z e d  c o a l s ,  7116 
COAL EXTRACTS/FILTRATION 

Coal s o l v a t i o r  w i t h  n o n - h y d r o g e n a t e d  s o l v e n t  i n  the  
absence o f  added hyd rogen  (Methods  d e s c r i b e d  f o r  
o b t a i n i n g  s o l u t i o n s  o f  p r a c t i c a l l y  a s h - f r e e  
ca rbonaceous  m a t t e r  f r o e  c o a l s  and brown c o a l s ;  c o a l  
m ixed  w i t h  a r o m a t i z e d  s o l v e n t ;  m i x t u r e  hea ted  f o r  
c o m p l e t e  d e c o m p o s i t i o n ) ~  7331 

COAL EXTRACTS/HYDROCRACKING 
E v a l u a t i o n  o f  beta  r a d i a t i o n  a s  a h y d r o g e n a t i o n  c a t a l y s t .  

I n t e r i m  t e c h n i c a l  s t a t u s  r e p o r t ,  March 1, 1 9 6 2 - - C c t  31 ,  
1963 ( E f f e c t s  on h y d r c r e f i n i n g ,  remova l  o f  N and S from 
d i s t i l l a t e  o i l s  d e r i v e d  f r o ~  h y d r o g e n a t e d  coa l  
ex t rac t ) ,  2997 (NY0-2978-34) 

E v a l u a t i o n  o f  be ta  r a d i a t i o n  as a h y d r o g e n a t i o n  c a t a l y s t .  
Q u a r t e r l y  t e c h n i c a l  s t a t u s  r e p o r t  No. I t  March 1- -May 
31,  1962 ( H y d r o c r a c k i n g  o f  coa l  d e r i v a t i V e s ) t  2964 
(NY0-10184) 

F i n a l  r e p o r t ,  deve lopmen t  o f  CSF coa l  l i q u e f a c t i o n  
p rocess  ( L l u e f e c t i o n  f o l l o w e d  by h y d r o c r a c k i n g  o f  
e x t r a c t  p roduces  a c c p e t a b l e  u t i l i t y  f u e l ) ,  7005 (EN-  
2364)  

P r o j e c t  G a s o l i n e .  Paper No. 5 ( E x t r a c t i o n  o f  coa l  and 
h y d r c c r a c k i n g  o f  e x t r a c t  to  p roduce  g a s o l i n e ) t  7333 

T e c h n i c a l  deve lopmen ts  in  the  USAEC p rocess  r a d i a t i o n  
d e v e l o p m e n t  p r o g r a r  (Use o f  f i s s i o n - p r o d u c t  ~ r a d i a t i o n  
f o r  h y d r o g e n a t i o n  o f  coa l  and coa l  p r o d u c t s  to  produce 
l i q u i d  hydrocarbon fuels)9 2967 

COAL EXTRACTS/HYDROGENATION 
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  coa l  e x t r a c t  ( C o m p a r i s o n  

o f  a c t i v i t i e s  o f  c a t a l y s t s ) 9  3075 
C a t a l y t i c  h y d r o g e n a t i o n  o f  coa l  e x t r a c t  ( D e t e r m i n a t i o n  o f  

e f f e c t s  o f  t e m p e r a t u r e  ( 3 7 0 - 4 5 0 0 ) ,  H p r e s s u r e  ( 5 0 - 1 9 0  
a r m ) ,  and space v e l o c i t y  o f  raw m a t e r i a l s  ( 0 . 5 - 3 . 2  
h r - t ) ;  c a t a l y s t  c o n t a i n e d  CoO 1.55~ MoO s 15.50~ WO~ 
1 3 . 9 ,  and AIeOs 69 .05  p a r t s ;  bes t  r e s u l t s  in  2 - s t a g s  
p r o c e s s  w i t h  h y d r o g e n a t i o n  at  3 ? 0 - 4 0 0 0 ) ,  3073 

Coal r e f i n e r y .  T a n g i b l e  concep t  ( R e v i e w  w i t h  21 
r e f e r e n c e s ) ~  308~ 

Coal t e c h n o l o g y :  key to  c l e a n  e n e r g y .  Annual  r e p o r t ,  
1973-74 ( P r o d u c t i o n  of s y n t h e t i c  f u e l s  from c o a l ) ,  5567 
(NP-20078) 

E n g i n e e r i n g  e v a l u a t i o n  and r e v i e w  o f  c o n s o l  s y n t h e t i c  
f u e l  p r o c e s s .  R and D r e p o r t  No. 70 ( I n c l u d e s  economic  
e v a l u a t i o n  and d e s o r p t i o n  o f  p l a n t ) ,  3088 ( N P - 2 0 0 8 6 )  

E v a l u a t i o n  o f  be ta  r a d i a t i o n  as a h y d r o g e n a t i o n  c a t a l y s t .  
I n t e r i m  t e c h n i c a l  s t a t u s  r e p o r t  No. 3,  September  1 - -  
December 31 ,  1962 ( H y d r o c r a c k i n g  c f  coa l  d e r l v a t l v e s ) t  
2980 (NY0-10186) 

E x t r a c t i o n  ( p e p t i z a t i o n )  o f  P o l i s h  hard c o a l  ( S o l v e n t s  
used were t e t r a l i n ~  a n t h r a c e n e  o i l ,  and heavy o[ I  
o b t a i n e d  f rom the  e x t r a c t ;  coa l  was fed  I n t o  r e a c t o r  as 
pas te  a t  100 atm and 4500C; y i e l d s  o f  e x t r a c t  end gas 
were 61 .2~  and 9 . 6 I  t r e a p . ) ,  7334 

H y d r o g e n a t i o n  o f  c o a l  e x t r a c t s  ( O p e r a t i o n  may be 
n o n c a t a l y t l c  or  in  p r e s e n c e  o f  H h a l i d e  o r  I t s  aemonlue 
s a l t ) ,  2993 

H y d r o g e n a t i o n  o f  coa l  and 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 a u l a t l o n  o f  c a t a l y s t s  o f  HCI w i t h  A I ,  
m a g n a l i u m ,  o r  A1 b r o n z e ) ,  2646 

H y d r o g e n a t i o n  o f  coa l  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  r e ,  Co, N i ,  Mn, o r  H C I ) ,  264? 

H y d r o g e n a t i o n  o f  coa l  e x t r a c t s  ( E x t r a c t i o n  f o r  30 s i n  a t  
400 ° and 100 atm;  h y d r o g e n a t i o n  o v e r  201 WS s c a t a l y s t  
on a i u m i n o s i l l c a t e  c a r r i e r ;  a p p a r a t u s  p e r m i t s  o p e r a t i o n  
at  l ess  than  or  equa l  t c  500 ° and l e s s  than Or equa l  to 
300 arm), 3058 

H y d r o g e n a t i o n  o f  c o a l - e x t r a c t i o n  and - h y d r o g e n a t i o n  
p r o d u c t s  ( P r e - h y d r o g e n a t i o n  steam d i s t i l l a t i o n  In  vacuo 
f o r  r emova l  o f  a s p h a l t  and r e s i n s ) ,  2651 

L i q u i d  p r o d u c t s  f rom 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 i a l s ,  5924 

Mechanism o f  the  h y d r o g e n - t r a n s f e r  p r o c e s s  to  c o a 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  c o i l  using 
t e t r a l i n  in  an a u t o c l a v e ) ~  7327 

Method f o r  p r o d u c i n g  h y d r o g e n - e n r i c h e d  l i q u i d  f u e l s  / r o e  



557 COAL GAS/COMBUSTION HE~T coal (Coal extracted by decalin; extract was 23~ of 
coa l  weight solid residue was 75~ of coal  weight; solid 
r e s i d u e  carbonized at  4700C; h~drcgenation o f  liquid 
f r a c t i o n s  y i e l d e d  distillate b o i l i n g  below 3EOOC), 7 3 2 4  

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 ~ d r o c r a c k i n g  c o a l  
extract and coal (Zn chloride and tetralln extract of 
coal used; h~d rcgena t i on  a t  3850C~ I~0 arm, f o r  1 hr)5 
3015 

P i l o t  p lan t  for g a s o l i n e  productian from coal  in  the U.S. 
( A f t e r  solvent e x t r a c t i o n ~  coal e x t r a c t  i s  hydrogenated 
on fixed bed of Co--No--AI o x i d e  c a t a I N s t  a t  425°C a n d  
210 etm; p i l o t  p lan t  i s  t e s t i n g  new c a t a l y s t  based on 
Zn c h l o r i d e  tha t  may be capable  o f  direct conversion o f  
coal  i n t o  g a s o l i n e ) ,  6846 

Process for p r c d u c i n g  hNdrcgen-enrlched hNdrocarbonaceous 
products from c o a l  (Solvent extractio~ at  300 to 500oC; 
c a t a l y t i c  hyd rogena t i on  o f  e x t r a c t ;  use o f  CO o x i d e - - H a  
oxide--Al oxide catalyst at 4400C~ 245 aim, and 
residence t i m e  of 2.8 h r ) ,  49~ 

Production of  hNdrogen-anricbed feels from coal 
(Suggested method o f  c o a l  conve rs ion  i n t o  g a s o l i n e - - t y p e  
l i q u i d  f u e l ) ~  2994  

Resu l t s  of the process of e x t r a c t i n g  coa l  and o f  coa l  
e x t r a c t  hyd rogena t i on  cn a laboratory sca le ,  7346 

S y n t h e t i c  f u e l s  from coa l  ( B i s c u s s i a n  o f  potential 
processes f o r  p r o d u c t i o n  o f  s y n t h e t i c  crude o i l  a n d  
r e f i n e d  ' ' p e t r o l m u m  products ~t f r o m  coal), 6883 

Th ree -s tage  p rocess ing  o f  coal  e x t r a c t  d i l u t e d  by 
an th racene o i l  to obtain 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 i m e n t s ;  best  c a t a l y s t  At o x i d e - - H e  ox i de~CaO 
w h i c h  removed almost a l l  c f  S ;  h~droaracking with W 
sulfide gave l i q u i d  fraction ~ u i t a b l e  as fuel), 6 9 4 1  

Use of spherical catalyst i~ coal extract h~drogenation 
(Coal e x t r a c t s  h y d r o g e n a t e d  i r  f i x e d  bed down(low 
r e a c t o r ;  Co-molybdate c a t a l y s t ;  hNdrogenat ion  a t  650- 
gOCOF and 1000-4000 psig]w 3065 

COAL EXT~ACTS/PROEUCTION 
Extraction ( p e p t i z a t i o n }  o f  P o l i s h  h a r d  c o a l  ( S o l v e n t s  

u s e d  were t e t r a l i n ,  a n t h r a c e n e  o i l ,  a n d  h e a v y  o i l  
obtained fro~ the e x t r a c t ;  cool was fed into reactor as 
paste st I00 atm and 4~OoC; yields o f  extract and gas 
were 61.2= and 9.6~, reap.), ?~34 

Solvent e x t r a c t i o n  of some A u s t r a l l a ~  coals (Thermal 
d i s s o l u t i o n  o f  coa ls  o f  va r i ous  ranks i n  anthracene o i l  
s t u d i e d  tc produce ashle~ coal e x t r a c t ,  c a l l e d  
Coalex}, 7~30 

CGAL £XTRACTS/WAZHING 
Coal l i q u i d  e x t r a c t i o n  from coal  s o l i d s  (Solvent 

introduced i n t o  b o t t o m  of primary stripper zone and 
forced up countercurrently through mixture o f  coal and 
sand tc  re~ove ooel  l i q u i d s ;  e n r i c h e d  so l ven t  taken  o f f  
at t op ,  heated, and i n t r o d u c e d  at top cf secondary 
e x t r a c t o r  zone) ,  7345 

COAt FINES/DISPERSIONS 
r l u i d i z e d  sclid p a r t i c l e  f u e l  ( C a a l  f i n e s  dispersed i n  

HaO and w e t t e d  by carbcnaceous liquid~ s u c h  a s  oil o r  
p i t c h ) ~  57 

COAL FINES/FLUIOIZATION 
F l u l d l z e d  s o l i d  p a r t i c l e  f u e l  (Coal fines dispersed in 

HaO and  wetted by carbonaceous l i q u i d ,  such as o i l  o r  
p i t c h ) ,  57 

COAL FINES/GASIFICATION 
G e s i f i c a t i o n  o f  c o a l  f i n e s  i n  a l a b o r a t o r ~  plasma-- 

chemical r e a c t o r  w i t h  a s p o u t e d  b e d  ( A r  plasma), $212 
Gasification o f  the dust  c f  moscow r e g i o n  brown c o a l  and 

i t s  coke i n  media ballasted b~ carbon dioxide, 5211 
Gasification cf s o l i d  f u e l  ( F u e l  mixed with v o l a t i l e  

l i q u i d  hNdrccarbon in  r a t i o  to  produce semisolid, 
pu~pable mass), 5056 

G a s i f i c a t i o n  o f  s o l i d  f u e l s  w i t h  a h igh con ten t  o f  coa l  
fines (Process  i n h i b i t e d  wIng t o  p o o r  aerodynamics o f  
fuel bed when coal fines fraction of 0-6 mm exceeds 
5 ~ ) ,  4g42 

Theoretical computer stud~ o f  the gasification of 
powdered f u e l  in I flow w i t h  frequent c i r c u l a t i o n ,  5£14 

COAL FINES/HYDROGENATION 
Thermal d e c o m p o s i t i o n  a n d  hyd rogena t i on  c f  coa l  dus t  i n  a 

shock tube ( A d d i t i o n s  o f  I promoted r e a c t i o n ) s  3104 
COAL FINES/PYROLYSIS 

Thermal decomposition and hNdrogenation of coal dust in a 
shock tube ( A d d i t i o n s  OF I promoted r e s c t i o n ) ~  3104 

COAL GAS 
Recover~ o f  components o f  coke-oven gas~ 1459 
Technolcg~ and use o f  l i g n i t e .  I n f o r m a t i o n  c i r c u l a r ,  p u b .  

in  proceed ings :  Bureau o f  Mines--Universit~ o f  N o r t h  
Dakota Symposium, Bismarck, ND, 12-13 Ma~ 1971 
( L i q u e f a c t i o n  o f  l i g n i t e  and removal o f  n i t r o g e n  ox i des  
and sulfur oxides f r o ~  f l u e  gases), 6985 (PB--21! 826) 

U t i [ l e a t l o n  of brosn-coal g a s e s  in tha energetic a n d  
m a t e r i e l  grid s~ste~ ( L e c t u r e  cn aspects uf industrial 
gases, in p a r t i c u l a r  g e n e r a t o r  gases and gases f r o m  
l os - tempera tu re  c a r b o n i z a t i o n ) ,  4473 

COAL GAS/CHEMICAL REACTIONS 
C o e l  gas as a s u b s t i t u t e  f o r  s~n thes i s  gas i n  F i s c h e r - -  

Tropsch r e a c t i o n s ,  l I I  (Coal  qes (CO~ 5 .38 ,  H 2 5 . 9 ,  O 
2 .7 ,  CH~ Ig.05~ unsa tu ra ted  h~drocarbons 3.10~ Ca and 
h i g h e r  s a t u r a t e d  hydrocarbons  0 .41 ,  CO 7.25~ N 36 .23~ )  
reac ted  over  c a t a l y s t  ( M g O - - T h C z - - k i e s e l g u h r ) ) ~  6 7 4 4  

COAL GAS/CLEANING 
Perforeance cf a We[Iman--Galushe producer instaIIatlon 

with a Whessoe g a s - c l e a n i n g  p l a n t ,  4 2 0 2  

COAL GAS/COHBUSTION HEAT 
Analysls cf separate stages of underground gaslflcation 

of brown coal (Effects of seam thickness, quantity and 
degree o f  preheating o f  air blown into g a s i f i c a t i o n  
zone on heat of combustion of gas produced were 
e v a l u a t e d ) ,  5 1 9 4  

B r i t i s h  % r i a l s  i n  u n d e r g r o u n d  g a s i f i c a t i o n  ( I f  c o o !  i s  
heated in absence of air, volatfles representing 15-40~ 
of bituminous coals are driven off as coal gas), 426a 

Calculation of indexes of the gasiflcatimn process of 
solid fuels under pressure (Method for oaluulatlng 
indexes of gasification process a% SO--20 atm; results 
agree well with operational data)~ 4752 

Dependence of gas quality on the moisture non%ant of 
gasified coal (Laboratory procedure; decrease in 
moisture (26 to i~) caused increase in heat of 
combustion of gas), 4749 

Determination cf the heating value cf PGU (underground 
coal gasification) gases by measuring the heat 
conductivity of the gas mixture, 4582 

DeterminaTion of chemical efficiency of underground gas 
generators (Equation far chemical efficiency af 
underground gasification of coal)~ 4562 

Effect of various factors en The heat of combustion of 
gas produced by underground gasification of coa l  
(Discussion of effects of various factors on ameunt and 
quality of gas produced), 4 9 0 9  

Enriched coke-oven gas suitable as a natural gas 
substitute (Coke-oven gas me%handled with suitable 
catalysts at 180-500o; H removed, and residual gas 
enriched with liquid gas To calorific value of natural 
g a s ) ,  5 0 6 2  

E x p e r i m e n t a l  i n v e s t t g a t i e n  c f  %he f n f l u e n c e  o f  p r e s s u r e  
on coa l  carbonization wlth the goal of an increase i n  
yield, 116 . 

Increase in the heat of combustion of gas in underground 
gasiflcation of coals (Additlcn of steam %o air 
p r o d u c e d  increase i n  H content c f  gas by R~ after first 
steam blowing and by 7~ after repeated steam blowing], 
5030 

Influence of the thickness of the coal layer on the heat 
of combustion d u r i n g  underground gasification of coal 
(Experimnta[ and me%ema%ical study; empirical formulas 
fivingdependence of heat of combustion of gas on water 
content and spmific water flow in gas), 4999 

Low-temperature Thermal treatment in fluidized beds of 
typlca[ coals of western Siberia (Preparatiun and 
thermal treatment of typical coals; partial 
decomposition in fluidlzed bed at 200-600 ° in stream ef 
inert gas'in or CO2) tc drive off most of O compounds 
as C8 a and Hen; purpose was to develop methods for 
preparing low-rank coals for use in making liquid 
chemica ls  and gases of high calorific value), 4768 

Natural gas substitute from coke-oven gas (Throe-stage 
methanatlon process aging Ni catalyst to  increase 
oalcriflu value of coke-oven gas to near that cf 
natural gas), 5064 

Preparation o f  an energy-producing gas from sulfur coals 
o f  The western Donets Basin by  their pressurized 
fluldizad-bed gasification (Gasification a% 900-!000 c 
and I0 a%m yielding gas of 1100-1220 Kcal/mZ), 5193 

Pressure gasification o f  solid fuels (Calorific value of 
gases produced by presmure gasification of solid fuels 
with O or O-enriched air and steam is increased by 
catalytic cracking mf tar produced), 4348 

Produuticn "of generator gas from Chukurcvski coal by  
oxygen enrichment (Additlen o f  3.5g O t c  a i r  and steam 
resulted in 150 kcal/mS increase in heR% content of gas 
produced), 4802 

Pyrolysis o f  heavy tars from the semicoking o f  
Cheremkhovskli coals (Pyrclysis at 650-10000; 
proportion of unsaturated compounds in gas decreased 
with increasing temperature from 40~ a% 650-700 ° %a 5~ 
at 10000), 7124 

Relation of calorific value and o f  compost±ice of gas 
f r o m  the underground gasification of coal t o  humidity 
o f  %he gas, 4632 

Thermal decomposition of Siberian coals d u r i n g  slow 
heating (Laboratory-scale dlsTillation on  coals of 
different ranks; calorific values of gases obtained 
ranged from 2830 t o  6660 kcal/mS)~ 7119 

Thermal treatment of b r a w n  coal for its use f o r  power 
p r o d u c t i o n  (Usa o f  electrically heated retort], 7121 

Underground gasification of coal. OperaTion of multiple 
path system (Eight bcrehales for air i n j e c t i o n  arranged 
i n  c i r c l e  SOft from central p roduc t  gas cutlet; o n l y  3 
1 /2~ o f  energN in  coa l  i n  l O 0 - f t - d i a m  c i r c l e  recove red  
as combustible gas)~ 4805 

Underground gasification of coal by  oxygen (~ use cf O 
instead of air, calorlfic value of >lOGO Kcal/m s 
resulted), 4808 

Underground gasification of fuels. P r o d u c t s  oh%aimed in 
the continuous heating of coa l  with an electric current 
(Elaborate laboratory apparatus shown i n  mchematlc 
drawings; composition and thermal values of gas as 
f u n c t i o n s  of tlme of heating are platted), 4772 

Underground gasification of fuels. Effect of preliminary 
thermal treatment an the composition of the gas from 
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t h e  g a s i f i c a t i o n  o f  Moscow brown c o a l  in  a p e r m e a b l e  
c h a n n e l  (Laboratory s c a l e  0 gasification experiments cn 
Voscow brown coal that had been preheated tc 150, 250, 
350, and 5 5 0 o ) ,  4761 

COAL GAS/COST 
Engineering study and technical evaluation cf the 

b i t u ~ i n o u s  coa l  research, I nc . ,  t w o - s t a g e  super 
pressure gas i f i ca t ion  process (Concept has been 
reviewed and is judged to be theo re t i ca l l y  sound and tc 
o f f e r  g e n u i n e  p r a c t i c a l  a d v a n t a g e s  in  c o a l  g a s i f i c a t i o n  
a l t h o u g h  i t  has not  ye t  been d e m o n s t r a t e d ) ,  ~130 (CC~- 
RDR-EO) 

COAL GAS/CRACkING 
Cracking Of l o w - t e m p e r a t u r e  gas and t a r  from brown coal 

(Use of CaCI2, Fe, brass, pumice, Cu, and chalk), 7051 
Synthesis gas (Two-stage prccess preceded by removal of S 

compounds~, 5063 
CCAL GAS/DESULFU~IZATION 

45th report of the Joint  Research Committee of the Gas 
Eesearch ~oard and the University of Leeds. Removal of 
s u l f u r  compounds f rom coa l  gas and s y n t h e s i s  gas at  
atmospheric pressure (Effective catalysts for removal 
cf organic S compounds from water gas and coal gas), 
668 

Absorption of hydrogen sulfide from coal gas (Review), 
493 

Absorption of hydrogen sulfide by arsenic-soda solutions 
under turbulent (fcaming) conditlons (To pur i fy  coke- 
oven gas c f  r e s i d u a l  H s u l f i d e  c o n c e n t r a t i o n s  o f  1 . 5 -  
2.0 g/cu. ~ . ,  13-14 stages are required whereas 38 are 
needed for p u r i f i c a t i o n  tc tolerable environmental 
l e v e l s ) ,  1384 

Absorption of hydrogen sulfide" from coke-oven gas b~ 
ammonium p h e n o l a t e  s o l u t i o n s  (Addition of phenol  and 
cresols tc  reduce loss of NH s during desuifurization), 
575 

Advanced c o a l  g a s i f i c a t i o n  system f o r  e l e c t r i c  power 
g e n e r a t i o n .  Annual  t e c h n i c a l  r e p o r t ,  August  9, 1972-  
June 30, 1973. Research and development repcrt No. 81, 
i n t e r i m  report No. I (Development of economic, 
e f f i c i e n t ,  nonpol lut ing power plants) ,  5411 (NP-20074) 

hmmonia-circuiatlcn method ( in  desul fur iz ing gas) and its 
conditions (Removal of HaS from coal gas), 1138 

Ammonia-hydrogen sulfide cyclic washing process  for coke -  
oven gas (95X of HzS removed from gas compared with RS~ 
i n  usual processes), 2001 

Ammonia method for removing hydrogen sulfide from c o k e -  
oven gas under  l a b o r a t o r y  conditions (Use of ammonia 
absorbent s o l u t i o n  to remove 5 f rom gas; high degree of 
a b s o r p t i o n  possible o n l y  up to 25o), 1367 

Ammonium s u l f a t e  f rom coa l  gases c o n t a i n i n g  hydrogen 
sulfide and ammonia (HaS absorbed in  washer by h i g h l y  
c o n c e n t r a t e d  NH~OH a t  h igh p r e s s u r e ) ,  677 

A n a l y s i s  o f  a dynamic model f o r  the t w o - s t a g e  
monoe thano lamine  p u r i f i c a t i o n  of coke oven gas by 
t h e o r y - o f - g r a p h s  methods ( A n a l y s i s  o f  dynamic model o f  
2 - s t a g e  e x t r a c t i o n  o f  CO e and H2S),  1892 

Appara tus  and method f o r  p u r i f y i n g  gases c o n t a i n i n g  
ammonia and hydrogen s u l f i d e  (Coke -oven  gas passed 
t h r o u g h  spray  o f  FeSO~ s o l u t i o n ;  HeR reduced from 8q/~3 
t o  1 ppN and NH a f rom log to  20 mg/mS)~ 1613 

Appara tus  and method o r  p u r i f y i n g  gases c o n t a i n i n g  
ammonia and hydrogen s u l f i d e  (Washing in a spray  of 
d i l u t e ,  aqueous f e r r o u s  s u l f a t e ) ,  1610 

Application of the foaming column in Thylox-type 
d e s u l f u r i z a t i o n  p l a n t s ,  1321 

A p p l i c a t i o n  o f  f l u i d i z e d - s c l i d s  t e c h n i q u e  to  c o a l - g a s  
p u r i f i c a t i o n  (Removal  o f  HzS u s i n g  Fe o x i d e  c a t a l y s t ) ,  
705 

A p p l i c a t i o n  o f  f l u i d i z e d  bed t e c h n i q u e s  in gas 
p u r i f i c a t i o n  (Use o f  Fe o x i d e  c a t a l y s t  t c  remove HaS 
f rom coke -oven  gas ;  c a t a l y s t  p repared  by m i x i n g  FeSO~ 
( g r o u n d ) ,  Ca(OH)z , and HaD i n  r o t a r y  m i x e r ;  Fe(OH)z 
o x i d i z e s  in  a i r  to  FezOa, and CaSO~ a c t s  as binder and 
carrier; d e s c r i p t i o n  of a p p a r a t u s ) ,  1324 

A p p r a i s a l  o f  the  o p e r a t i o n  o f  a gas p r e s s u r e  p u r i f i c a t i o n  
p l a n t  in the  coking w o r k s  ' t Z d z i e s z o u l c e , , ,  1494 

Aspects  o f  i r o n  o x i d e  p u r i f i c a t i o n  o f  gases ,  735 
B a c t e r i a l  removal  o f  h y d r o g e n  s u l f i d e  f rom w a t e r  gas and 

coal gas by peat and p e a t - o x i d e  mixtures, 596 
Bases of dry removal of hydrogen sulfide from coal gas 

( E f f e c t s  o f  H20 c o n t e n t ,  r e a c t i o n  t e m p e r a t u r e ,  and 
s t r u c t u r e  o f  the h y d r a t e  on e f f i c i e n c y  o f  FezOs.xHzO) ,  
534 

B e n f i e l d  pnocess (Removal  o f  C d i o x i d e ,  H s u l f i d e ,  and 
COS from s o u r  n a t u r a l  gas and raw gases produced d u r i n g  
m a n u f a c t u r e  of s u b s t i t u t e  n a t u r a l  g a s  by partial 
o x i d a t i o n  o f  coa l  o r  o i l  o r  by naph tha  r e f o r m i n g ) ,  1957 

Bu rn ing  o f  ammonia i n  coke -oven  gases w i t h  s i m u l t a n e o u s  
b u r n i n g  o f  t h e  h y d r o g e n  s u l f i d e  ( C o n v e r s i o n  o f  ammonia  
t o  N and w a t e r  end o f  hydrogen s u l f i d e  t o  5 ) ,  1394 

Gaol gas (Removal of S by bog Fe ore or a m i x t u r e  of 
Fee03 and NezCOs) , 420 

C a t a l y s t s  f o r  coke o v e n - g a s  p u r i f i c a t i o n  ( O x i d e s  o f  Ni or  
Cu, e s p e c i a l ¥  N i ,  w i t h  a d d i t i o n  o f  c a r r i e s ,  g r o u n d ,  
mois tened  w i t h  HaO , a g g l o m e r a t e d ,  s c r e e n e d ) ,  892 

C a t a l y t i c  removal  o f  o r g a n i c  s u l f u r  compounds f rom c o a l  
gas (Most  s u i t a b l e  i n d u s t r i a l  c a t a l y s t  i s  Ni s u b s u l f i d e  

on a c h i n a - c l a y  s u p p c r t ) ,  69~ 
C a t a l y t i c  o x i d a t i o n  o f  o r g a n i c  s u l f u r  compounds in coa l  

gas (Ni subsulfide catalyst), 795 
Catalytic removal of organic sulfur compouncs from coal 

gas by m e t a l l i c  t h i c m o l y b d a t e s  (Use of CCFOS~ suppo r ted  
on b a u x i t e  g r a n u l e s  as c a t a l y s t ;  a b s o r p t i o n  o f  HaS by 
Fe oxide or Cus(PO~)2~ , 670 

Cata ly t ic  removal of organic su l fur  compounds fro~ coal 
gas, 720 

C a t a l y t i c  removal of organic S compounds from c o a l  gas 
(N i  s u b s u l f i d e  as c a t a l y s t  on c h i n a  c l a y  p e l l e t s ) ,  650 

C h o i c e  o f  h i g h l y  e c o n o m i c a l  m e t h o d s  f o r  t h e  h y d r o g e n  
s u l f i d e  p u r i f i c a t i o n  o f  coke oven gas ( B e l a t i v e  c o s t s  
o f  vacuum-potash and As - - soda  me thods ) ,  1084 

Clean f u e l s  from coa l  ( P r o d u c t i o n  o f  l i q u i d  and gaseous 
p r o d u c t s  recommendat ions  f o r  r e s e a r c h  p r o g r a m s ) ,  1806 
(PB- -224  5 3 0 / 6 )  

Coa l .  B lack  magic ( T e c h n o l o g i e s  o f  coa l  d e s u l f u r i z a t i o n ,  
c o a l  g a s i f i c a t i o n ,  and s u l f u r  d i o x i d e  e m i s s i o n  c o n t r o l  
a r e  d e s c r i b e d ) ,  176Z ( P E - - 2 1 3  0 3 2 / E )  

Coal gas (Removal o f  HiS by pass ing  gas t h r o u g h  a c t i v a t e d  
C t h r o u g h  which v o l a t i l e  h y d r o c a r b o n s  l i g h t e r  than  C2H. 
or CeH m have been led),  485 

Coal gas (Removal of HzS f rom c o a l  gas us ing  s o l u t i o n s  of 
As--O compounds) ,  418 

Coal gas as a s u b s t i t u t e  f o r  s y n t h e s i s  gas in  the 
F i s c h e r - - T r o p s c h  s y n t h e s i s  (Removal o f  0 f rom coa l  gas 
by passage over  Cu t u r n i n g s  s t  3 2 0 - 5 0 0 ;  gas f r e e d  o f  5 
by passage over  a l k a l i z e d  FeeO ] a t  2500;  c a t a l y s t  o f  
100 Co, 5 ThO~, B MgO, 80 k i e s e l g u h r ) ,  BE71 

Coal gas p u r i f i c a t i o n  in the Leopo ldau  gas works (Gas 
scrubbed with solut ion containing free ammonia, 
combined ammonia, t h i o s u l f a t e ,  s u l f a t e ,  t h i o c y a n a t e ,  
hydrogen s u l f i d e ,  and h v d r o q u i n o n e ) ,  1385 

Coal g a s i f i c a t i o n .  Low BTU f o r  power s t a t i o n  e m i s s i o n  
control (Efficiency of gasification p l a n t  i s  80~), 5382 

Coal g a s i f i c a t i o n .  Two-s tage  coa l  combus t i on  p rocess  
( T w o - s t a g e  coal combustion process  consists of 
d i s s o l v i n g  c o a l  i n  mo l ten  Fe where c o a l - f i x e d  C and S 
ape r e q u i r e d ,  and coa l  v o l a t i l e s  c racked  e m i t t e d  as CO 
and H),  5335 

Coal g a s i f i c a t i o n  (Gas c o n t a i n i n g  94 .8~  CH, and s o l i d  
f u e l  c o n t a i n i n g  0.72X S o f  h i gh  c a l o r i f i c  value 
m a n u f a c t u r e d  by 2 - s t e p  p r o c e s s ;  f i n a l  p r o d u c t  o f  
methane 9 4 . 8 ,  carbon d i o x i d e  1 . 1 4 ,  CO 0 . 0 6 ,  H 2 . 0 ,  and 
N 2.0~), 5456 

Coke oven gas f r e e  from a c i d i c  gases ,  2075 
Coke oven gas ( N H ] ,  HeR , and HCN removed by sc rubb ing  

w i t h  waste l i q u o r  f rom s t e e l  p i c k l i n g ) ,  1272 
Coke-oven gas d e % u l p h u r i z a t i o n  p rocess  (Sod iu~  c a r b o n a t e  

s o l u t i o n  i s  a b s o r b e n t ) ,  2018 
Cold-warm tube p r i n c i p l e  a p p l i e d  t o  the  d ry  p u r i f i c a t i o n  

and d e s u l f u r f z a t i o n  of coa l  gas (Removal o f  Hem u s i n g  
F e z O ] ) ,  351 

Compar ison o f  the d r y  p u r i f i c a t i o n  o f  coa l  gas in  a 
modern i n s t a l l a t i o n  w i t h  wet s c r u b b i n g  (Removal of 
HzS), 1140 

Complete removal of o r g a n i c  sulfur compounds by the  
Desonex p rocess  (Use o f  s e r i e s  o f  a b s o r p t i o n  s t a g e s ) ,  
1316 

C o n t i n e n t a l  p r a c t i c e  i n  the  t r e a t m e n t  o f  c o a l  gas ( T a r  
d e c a n t a t i o n  under  p r e s s u r e ,  h o r i z o n t a l - t u b e  primary 
c o o l e r s ,  c e n t r i f u g a l  e x h a u s t e r a ,  and HeR r e m o v a l ;  dry 
p u r i f i c a t i o n  u s u a l l y  u s e d ) ,  3835 

C o n t i n u o u s  d e s u l f u r i z i n g  o f  coa l  gas (Removal o f  Hem 
u s i n g  fluidized FezO ~ c a t a l y s t ) ,  711 

C o n v e r s i o n  o f  o r g a n i c  compounds o f  s u l f u r  on a c o b a l t - -  
molybdenum c a t a l y s t  i n  the  s c r u b b i n g  o f  gases ,  1156 

C o n v e r s i o n  of coke oven gas to  a gas i n t e r c h a n g e a b l e  w i t h  
n a t u r a l  gas ( C o n v e r s i o n  o f  c o k e - o v e n - - w a t e r  gee m i x t u r e  
to  gas e q u i v a l e n t  to  n a t u r a l  gas r e q u i r e s  2 s t e p s ) ,  
1410 

C o n v e r s i o n  o f  ca rbon  monox ide (Removal  o f  CO and S- 
c o n t a i n i n g  compounds from c o k e - o v e n  gas ;  gas ua lhed  
w i t h  s o l u t i o n  of soda and a n t h r a q u i n o n e s u l f o n l c  a c i d  as 
c a t a l y s t ;  d iagram of a p p a r a t u s ) ,  1356 

C o n v e r t i n g  coke oven a ~ m c n l s  end hydrogen s u l f i d e  
( S c r u b b i n g  coke -oven  gas w i t h  w a t e r  to remove ammonia 
and H sulfide), 1400 

C o o l i n g  and  d e s u l f u r i z i n g  o f  c o a l - d i s t i l l a t l o n  g a s e s ,  
1168 

C o o l i n g  end wash ing o f  coke oven gases ,  and s i m u l t a n e o u s  
removal o f  ammonia, hydrogen  s u l f i d e ,  and o t h e r  a c i d  
components (Gas c o o l e d  to  ca .  45 ° In  l e t  i n d i r e c t  
c o o l i n g  s tage  and then  to ca.  20 ° i n  2rid d i r e c t  s t a g e ) ,  
1536 

C o r r o s i o n  p r o t e c t i o n  o f  s u l f u r  removal  r e g e n e r a t o r s  (Use 
of e p o x i d e  r e s i n  t o  p r o t e c t  r e g e n e r a t o r  used i n  removal  
of Hem from coke -oven  g a s ) ,  1570 

C y c l i c  p r o c e s s  f o r  r e m o v a l  o f  h y d r o g e n  s u l f i d e  and 
ammonia f rom coke -oven  gas (HaS scrubbed s e l e c t i v e l y  
w i t h  NH.OH; NH s bound by aqueous s o l u t i o n  of 
(NH4)HePO~--(NH ~)zHPO~)* 1726 

Decomposing s u l f u r  compounds in  gases and in  byproducts 
t h e r e f r o m  (Removal o f  f i x e d  o r  o r g a n i c  5 by t r e a t m e n t  
w i t h  H z i n t e r n a l l y  g e n e r a t e d ) ,  417 

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

D e s u l f u r i z i n g  wa te r  gas ( O r g a n i c  s u l f u r  removed by 



559 COAL GAS/DESULFURIZATION activated C impregnated with ox id i z ing  agent), 593 
D~sulfurizing coal-distillation prnduct~ (Pre- 

desulfuriaaticn cracking using cataiNsts of oxides and 
salt~ of Ca, ~ i ,  Pb, Zn, Cu~ Ha, and m e t a l l i c  
seienides), ~7 ° 

Dosulfurization of gas (Removal ~f organic sulfur 
compounds using either the oxide, h~dro~ide~ or 
carbonate ( o r  m i x t u r e  of them} o f  an alkali or alkaline 
ea r th  metal)~ 718 

DosuIfurized fuel from coal by implsnt gasification (~wo- 
stage, supsr~re~sure~ C-blown coal gasifier for 
productlcn of pipeline gas is d e s c r i b e d ) ,  B26S 

Desuifurization of generator gas b~ treatment of coal 
with milk cf lime (Us'ing hNdrogen fro~ coal 
d i a t i l l a t i c n ~ ,  374 

Deaul fur lz ing ccal-distillatien gases, etc. (Treatment 
w i t h  aqueous suspension of  Mn(OH]s ], 219 

Oesulfurlzing gases (Gas purification by washing using 
s o l u t i o n  of SO~ a l i p h a t i c  or aromatic hydrocarbon to 
which sn organic base and a phenol or naphthoi have 
beam added~, 455 

Desu| fur lzat lon during coklng (B~ pegging H, d e s u l f u r i z e d  
coke-oven gas, or gaseous h~drocarbcns th rough c o k e  
during coking, up to 54~ of i n i t i a l  S can be removed), 
1311 

D e s u l f u r i z a t i c n  o f  [ t o w n ]  gss and sulfur-recovery 
processes (Review), 568 

D ~ s u l f u r i z a t i o n  of c o a l  9as (~e~oval of HAS), 1052 
D~sulfurization of coal gas (Removal of Ha& by scrubbing 

ulth NH s in  gaseous form], 1053 
Des,Jlfurization of gases with diphenolates (Equipment and 

p r o c e d u r e ) ,  1242 
Deaul fur lz ing coke-oven gas by a c t i v a t e d  c a r b o n  (17 

r e f e r e n c e s ] ,  4852 
Desulfurization of coke (Treatment with gaseous 

unsaturated hydrocarbons+ HmO v a p o r ,  CH~s CO, and H a at 
800 tc 1200oc), 301 

Desulfurizing gas containing hydrogen sulfide (H~S and 
HCN removed from coke-oven gas b N scrubbing with 
aqueous Na2CO~)~ 1986 

DfsuLfur izat ion o f  coke-oven gas at A p p l e b y - - F r o d i n g h a m  
(Use of  fluidized stream of  Fe o x i d e  at abaut 380o; Hz3 
and ~rgan i c  S compounds removed to about same extent]~ 
1082 

D e s u l f u r i z i n g  industrial ga~es (Gas purified b~ passage 
through fluldized bed of Fe ox ide  catal~st), 1333 

D e s u l f u r i z i n g  gases ( C a t a l y t i c  ox idat ion o f  HaS, 
~hsorptio~ of  products In ammoniacal sclutlon or 
water), 252 

U e s u i f u r i z s t l o n  of  coke-oven gases (Washing with NH~OH to  
remove Ha6)+ 1177 

D e s u l f u r i z a t i o n  o f  coke-oven gas w i t h  arsenic-soda 
aolut lon (Cake-oven gas c o n t a i n i n g  HaS washed 
countercurrently with s o l u t i o n  c e n t a f n i n g  Na 
t h i o s u l f a t e ~  Ns t h i o c g a n a t e  , and As o x i d e } ,  1360 

D e s u i f u r l z a t i o n  cf  coke-oven gas (R=5 and NH~ scrubbed 
from coke-oven gas in severa l  s tages]~  1215 

D e s u l f u r i z i n g  c o a l - d i s t i l l a t i o n  gases (By passage t h r o u g h  
F e - e o n t a i n i n g  p u r i f y i n g  m s t e r i a i s ] ,  3~0 

D e s u l f u r i z i n g  coal gas (Removal Of H=3 by washing with 
ammonlecal l i q u o r ) ,  816 

D e s u l f u r i z i n g  reduc ing  gases (Removal o f  HsS f rom coke-  
oven gas, producer  ges~ water gas+ and  hydrocarbon 
gases;  f l u l d l z a d  s o | t d  bed o f  Cu--St~a ge l  used to  
remove HaS bg d e c o u p o s l t ! c n ) ~  1331 

D a s u l f u r i z a t i o n  of  c o k e - o v e n  gas (Cumbination of Collin 
NH~ process of desulfurization o f  coke-oven gas and 
rscovsrN of  HaS w i t h  Chemiebau wet con tac t  HaSO ~ 
procass]~ 873 

D e a u l f u r i z a t i o n  o f  c o k e - o v e n  gas (Coke-oven gas s c r u b b e d  
to remove hydrogen s u l f i d e  w i t h  NH~OH c o n t a i n i n g  
(NH~)a$O~, (NH,)zSaOs+ end NH~$CN), 1989 

D e s u l f u r i z i n g  gases ( C a t a l y s t s  c o m p r i s i n g  sulfides o f  
e l e m e n t s  o f  groups 2 to 7 end meta ls  o f  group 8 o r  
heav~ m e t a t s  o f  group I ) ,  255 

D e t e r m i n a t i o n ,  conve rs ion  end remeval of organically 
combined sulfur from gss (Iron c a t a l y s t ) ,  313 

Developments in the complete r e m o v a l  o f  s u l f u r  from c o a l -  
dlstilletion gases. ~he a u t o p u r i f i c a t i o n  process and 
the S t a e t s m l j n e n - O t t o  process [Economlcs], 721 

Dry desulfurization o f  coal 9as with slimes from metal 
e t c h i n g  (S l imes  f rom m e t a l  e t c h i n g  a r e  n o t  i n f e r i o r  to  
Lout  mass and b e t t e r  than bog iron o r e ] ,  1088 

Dry gas d e s u l f u r i z a t l o n  t echn ique  (Use o f  Fe oxide beds)~ 
1202 

D r y - p r o c e s s  a d s o r p t i o n  o f  hydrogen s u l f i d e  from coke-oven 
g i l l s  ( D e s c r i p t i o n  o f  p r o c e s s ] ,  1262 

Dry p u r i f i c a t i o n  of  i l l u m i n a t i n g  gas (Decreased 
e f f i c i e n c y  o f  S r e m o v a l  w i t h  F e a O ] ] ,  664 

Dry p u r i f i c a t i o n  o f  gas (Removal o f  Ha5 and t a r  d r o p l e t s  
by passage through f i n e i N  d i v i d e d  coke at  ~8 to  33o ) ,  
537 

Dry p u r i f i c a t i o n  o f  blue g e e  ( B l u e  g a s :  u s i n g  iron o x i d e  
math Ne, OOa~ or  NH s a d d i t i o n ~ ] ~  506 

E f f s c t  o f  t empera tu re  on i r o n  o x i d e  p u r i f i c a t i o n  
( r e l a t i v e )  h u m i d i t y  be ing  he ld  ¢onstant~  309 

E f f e c t  o f  c o a l  g a s  on  t h e  r e m o v a l  of sulfur f rom Assam 
coa l  (Use of 8i0 a and AlaOa) ,  842 

E f f e c t i v e n e s s  o f  the work o f  r e g e n e r a t o r s  in  plants 
p u r i f N t n g  c o a l  g a s  by removing HaS gas by ths vacuum-- 
a l k a l i n e  method ( C o u p a r i s c n  o f  e f f e c t i v e n e s s  o f  soda 

and potash solutions), 1001 
Efficiency of operation of regenerstors in works for 

cleaning hydrogen sulfide from coke gas by the vacuum-- 
alkali process (NamCO a and KeCO s sole%ions), 1000 

Efficient removal of ammonia and hydrogen sulfide from 
gases (Washing and then scrubbing using aqueous 
solution of ammonia; three-stage process), 1460 

£1imatlng hydrogen sulfide from gases (Washing with 
suspension of a ferroeyanide of Fe in aqueous NH 3 
containing NH4 salt), 484 

Elimination of H28 and uther impurities from gases, 
particularly coal gas (Using a solution of alkali 
carbonate and bicarbonate), 629 

Elim£natien of sulfur compounds from boiler-furnace gases 
(Catalyzed oxidation of dissolved gas (in HaO) usiffg Re 
and Mn ions], 324 

ErA alkali scrubbing test facilit@: sodium carbonate and 
limestone test results. Final rept (Ini±ial results of 
testing prototype wet lime-limestone scrubbing facility 
fop removfng SO 2 particulates from flue gas), 2017 
(PE--225 041/3) 

Ethylene and coal gas from the carbcnlzation of 
bituminous coals or lignite by injection of liquid and 
gaseous hydrocarbons into coke ovens~ 157 

Evaluation of the fluidized bed combestion process. 
Volume Ill. Appendices, see also Volume 2, PB--2!2 980 
(Evaluation of fluidized bed combustion for steam-power 
generation], 1614 (PE--213 152/2) 

Evaluation of %he fluidized bed combustion process. 
Volume II, technical evaluation s see also Volume is 
PB--211 494 (Removal of SO a from flue gases by 
limestone scrubbing], 1612 (PB--212 9E019) 

Experiences wlth calcined material in %he pressare 
desulfurization of coke-oven gas (Tests made to 
determine effectiveness of roasting as means of 
regeneratlng materials used to remove H2S. frum coke- 
oven gas)~ 1348 

Experimental SO a removal system and waste disposal pand~ 
Widows Creek Steam Plant, Alabama. Final environmental 
impact statement. Supersedes report dated 3 Jul !972~ 
EIS-AL--72-4819-D (Removal of S~ and fin ash from flue 
gases), 1905 (EIS-AL--73-OIO!) 

Experimental investigation of %he tqFerrox ua process for 
gas purification~ 4E4 

Extraction of sulfur from coke-oven gas and the 
manufacture of sulfuric acid (Removal of S bN Collie 
NH a process; HeSO ~ produced by Chemiebau we% contact 
process f rom recovered  H2S; equipmen%)s 107E 

Extraation of hydrogen sulfide from coke-oven gas by 
means of sodium carbonate soluticns~ 576 

Extraction of sulfur from the hydrogen sulfide of coke- 
oven and other gases b N means o f  actlva±ed c h a r c o a l ,  
323 

FaoiIity of scrubbing hydrogen sulfide from coal gas in 
the gas works at Ceske Bade~ovice (Tower scrubber 
filled with Raschig rings)+ 1425 

Ferro-ammonium method for recovery of sulfur from coke- 
oven gas (Method for desul£urization using NHs and 
Fe(OH)~)~ 326 

Field washers f o r  removal of hydrogen sulfide by addlticn 
of ammonia water (Regulation of tempera±ore and NH3 
concentration), 638 

Formation and presen± status ~f the Ruhrgas A.G. of Essen 
(Desulfurlzation of gas with bog Fe or Luxmass)~ 651 

Freeing coal gas from h~drogen sulfide (by washing with 
NaaCO s s o l u t i o n  and  b o i l i n g  u n d e r  v a c u u m ) ,  281 

Gas desulfurlzation (Review of industrial processes)~ 4E5 
Gas mixtures such as coal gases for catalytic processes 

(Removal of organic sulfur compounds from coal gas by 
±red%meat wih active carbon at room tempera±ore %hen 
strongly alkalinized Pe oxide mass at above IOOa}g 578 

Gas p u r i f i c a t i o n  (Removal o f  s u l f u r o u s  i m p u ~ i t t e s  by 
a d d i t i o n  o f  CmH~ or  CH~)s 221 

Gas p u r i f i c a t i o n  ( F l o w i n g  gas t r e a t e d  w i t h ' s o d i u m  
%hioarsenate solu%ion)~ 250 

Gas-purlfieation process (Removal of HmS from coke-oven 
gas ) ,  663 

Gas purification (Desulfurization using Ni~ Se~ Te7 or 
heavy metal oxide catalyst a± 300 %o 400sC), 26Z 

Gas purification (Regeneration of liquid absorbent by 
d i s t i l l a t i o n  t o  r e m o v e  HAS)+ 714 

Gas p u r i f i c a t i o n  t o w e r  w i t h  c o n t i n u o u s  r e v i v i f i c a t i o n  
(For removal of S from coke-oven gas)s 829 

Gas purification (Use o f  alkaline solution con%dining 
n i c k e l  sulfide), 203 

Gas p u r i f i c a t i o n  (Us ing  a l i q u i d  absorben t  t o  remove 
HAS), 715 

Gas purification (Removal of H~S from coal gas h~ washing 
with NH~ phosphate and NHw thlonate), 350 

Gas purlficstion (Desulfuriza%ion of coal gas bN use of 
tennln-bearing material mlxed wlth Fe oxide)7 693 

Gas-purlf~ing materials CDry removal of HaS from gases; 
formation of insoluble selfides by addition of Co, Hg, 
and Pb)~ 484 

Gases from the distillation of coal (Coke-oven Gas 
purified by catal~tlc trea%mant~ desulfurlzaticn by 
' e o r u b b i n g ~  and removal of lighter hydrocarbons; 
s c r u b b i n g  wlth alkaline liquids f o r  desulfurIzation)s 
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G a s i f i c a t i o n  o f  f u e l s .  P u r i f i c a t i o n  o f  coke o v e n  g a s  a t  

t r a n s m i s s i o n  p r e s s u r e  In  the Ruhr r e g i o n  (Gas i s  passed 
t h r o u g h  t a r  p r e c i p i t a t o r  and HCN washer s t  normal  
p r e s s u r e  and then  compressed to  I0 atm; HaS and N~a are  
l a t e r  removed) ,  4318 

G e s e l l s c h a f t  f u r  K o h l e n t e c h n l k  p rocess  f o r  
d e s u i f u r i z a t l o n  o f  [ c o k e - c v e n ]  gas w i t h  r e c o v e r y  c f  
ammonia  (Ammonlacal s u s p e n s i o n  o f  Fe (CH)a  used to 
remove HeS as FeS), 503 

HaS removal  f rcm gases u s i n g  reagen t  c o n t a i n i n g  ZnC~a and 
(NH~)zCOs, (NH~)zSO~, or  NH~CI, 297 

Hlgh-BTU gas f rom c o a l ,  5313 
High e f f i c i e n c y  removal  o f  HaS from f u e l  gases and 

p rocess  gas s t reams (Deacriptlcn a t  S t r e t f o r d  p r o c e s s ) ,  
2034 

H i g h - p r e s s u r e  d ry  p u r i f i c a t i c n  o f  ga s  ( R e m o v a l  o f  HaS 
f rom coke -oven  g a s ) t  775 

H y d r a t e d  f e r r i c  o x i d e  f o r  use i n  gas p u r i f i c a t i o n  ( H i g h l y  
r e a c t i v e  F e ( I l l )  o x i d e  f o r  r e m o v a l  o f  HzS p r e p a r e d  by 
p r e c i p i t a t i n g  F e ( I I )  h y d r o x i d e  f rom s o l u t i o n  o f  F e ( I I )  
s a l t  and i n e r t  s a l t  and s e p a r a t i n g ,  wash ing ,  s h a p i n g ,  
and d r y i n g  p r e c i p i t a t e ) ,  1343 

Hydrogen s u l f i d e  removal  from coa l  gas w i t h  f i u i d i z e d  
i r o n  o x i d e  (Raw gas s a t u r a t e d  w i t h  HaO a t  50-100 ° sent 
to  f l u i d i z e d  bed o f  Pe o x i d e  a t  5 0 - 7 0 o ) ,  1289 

H y d r o g e n  s u l f i d e  removal  [ f r o m  c o a l  g a s ]  b~ t h e  S t r e t f o r d  
l i q u i d  p u r i f i c a t i o n  process  (HaS a b s o r b e d  by a l k a l i n e  
s o l u t i o n s  cf a n t h r a q u i n o n e d i s u l f o n i c  acids; dissolved 0 
o x i d i z e s  HaS to  S; Na vanada te  i n c r e a s e s  c a p a c i t y  o f  
s o l u t i o n  f o r  HaS and r a t e  Of p r o d u c t i o n  o f  S ) ,  1258 

Hydrogen s u l f i d e  r e m o v a l  f rom c o a l - d i s t i l l a t i o r  gases 
( U s e  o f  a m m o n i a c a l  l i q u o r ;  e q u i p m e n t  d e s c r i p t i o n ) ,  1214 

Hydrogen s u l f i d e  f rom coke -oven  gas (Hz~ , HCN, and CO 2 
r e c o v e r e d  f rom coke -oven  g a s  b~ a b s o r p t i o n  i n  NazCG 3 
s o l u t i o n ;  equipment), 1290 

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 ieven  a c c o r d i n g  to  the 
p rocesses  o f  the S o c i e t e  N a t i o n a l e  de Recherches (A t  
300 kg p r e s s u r e  and 450°C in  l i q u i d  phase,  t h e n  500 t c  
550°C using catalysts in vapor p h a s e ) ,  5796 

Improvement  in  the a r s e n a t e  method f o r  p u r i f i c a t i o n  of  
coke gas from hydrogen s u l f i d e  ( ~ o s t  i m p o r t a n t  
f a c t o r s : ( l )  ASzOa:HzS r a t i c ;  when g r e a t e r  than o r  e q u a l  
to  15,  a p p r o x .  90g o f  HzS e x t r a c t e d ;  ( 2 )  e n r i c h m e n t  in 
0 ( 3 0 - 5 ~ )  c f  a i r  o r  o f  s c l u t i o n  by a d d i t i o n  o f  O- 
c o n t a i n i n g  a d d i t i v e s ,  i . e .  qu inone  (O ,O lZ  or  l e s s )  
d u r i n g  regeneration p rocess ;  ( 3 )  c o n t i n u i t y  o f  
n e u t r a l i z a t i o n  o f  r e g e n e r a t i o n  s o l u t i o n ) ,  968 

Improvement c f  the arsenlc-sode purification process f o r  
r e m o v i n g  s u l f u r  ( C o n c e n t r a t i o n  o f  As20 ] o f  3 3 . 5  g / l  
r e c o m m e n d e d ) ,  1368 

I m p u r i t y  r e ~ o v a l  o f  coke p l a n t  gas at  a low t e m p e r a t u r e  
( D e s u l f u r i z a t i o n  by passage over CaO c a t a l y s t  a t  h igh 
t e m p e r a t u r e  o r  t h r o u g h  tubes  c o n t a i n i n g  P t - a l u m i n a  and 
ZnO), 1443 

I n d u s t r i a l  t e s t s  o f  the  wet d e s u l f u r i z a t i o n  o f  coke oven 
gas u s i n g  h y d r o q u l n o n e  as an o r g a n i c  oxygen c a r r i e r ,  
1491 

I n h i b i t i n g  the  formatlcn of sul fur-contain ing oxy salts 
i n  the  Takahax p rocess  f o r  d e s u l f u r l z a t i o n  of  hydrogen 
s u l f i d e - c o n t a i n i n g  gas (H s u l f i d e  a b s o r b e d  in  a l k a l i  
s o l u t i o n  and o x i d i z e d  t o  $ ove r  naph thaqu inone  
d e r i v a t i v e  c a t a l y s t  in l i q u i d  phase ) ,  2076 

I n t e n s i f i c a t i o n  o f  s c r u b b i n g  hydrogen s u l f i d e  from coke 
oven gas in a r a p i d l y  r e v o l v i n g  a b s o r b e r  (Absorber 
s o l u t i o n  o f  Ass03 a t  pH 7 . 9 - 8 . 1 ) ,  1078 

Koppers coke o r  HaS e x t r a c t i o n  f rom c o a l  gas m i x t u r e s  
(Effects of p a r t i c l e  size of c o k e ) ,  IOE6 

L i q u i d  p u r i f i c a t i o n  o f  h i g h - s u l f u r  gas a t  the i n d i a n a  By-  
P r o d u c t  Gas Company+ East  C h i c a g o ,  I n d i a n a  ( O p e r a t i n g  
f i g u r e s  us ing  Seaboard p r o c e s s ) ,  311 

L i q u i d  p u r i f i c a t i o n  o f  coa l  gas (Rev iew of  l i q u i d  
purification process for r e m o v i n g  HeS), 844 

L i q u i d  p u r i f i c a t i o n  [of c o a l  g a s ]  ( D e t a i l e d  d i s c u s s i o n  cf 
p r i n c i p l e s  and p rocesses  f o r  H2S r e m o v a l ) ,  722 

L i q u i d  r e a g e n t s  f o r  t h e  f i n a l  r e m o v a l  o f  h y d r o g e n  s u l f i d e  
f r o ~  gases ( A l k a l i n e  2n s l u r r y  r e a g e n t s  are e f f e c t i v e  
f o r  f i n a l  p u r i f i c a t i o n  o f  coa l  gas or  mixed g a s ) ,  1059 

M a n u f a c t u r e  o f  motor  f u e l s  by the r i s c h e r - T r o p s c h  p rocess  
( D e s u l f u r i z a t i o n ;  c a t a l y s t s - d e s c r i p t i o n  of a plant), 
6085 

M a t h e m a t i c a l  d e s c r i p t i o n  o f  the monoethano lamine  
p u r i f i c a t i o n  o f  coke cven gas,  1496 

Metallic i ons  as catalysts for the removal of sulfur 
d i o x i d e  from b o i l e r - f u r n a c e  gases (Fe 3+ and Mn i o n s ) ,  
3O3 

Method t o  purify and t o  remove s u l f u r  from the  raw gases 
produced f rom l i g n i t e ,  730 

Methods o f  hydrogen s u l f i d e  removal f rom coa l  gas w i t h  
the  a i d  cf a~monia wa te r  ( I n d i r e c t  and s e m i - d i r e c t  
p rocesses  o f  ammonia r e c o v e r y  and p r o d u c t i o n  o f  SO 2 
from HzS are  d e s c r i b e d  in  d e t a i l ;  47 r e f e r e n c e s ) ,  1089 

M e t h o d s  o f  h y d r o g e n  s u l f i d e  r e m o v a l  f rom c o a l  g a s  w i t h  
t h e  a i d  o f  ammonia w a t e r  ( R e v i e w  o f  e a r l i e r  m e t h o d s ) ,  
1079 

Modern p r a c t i c e s  In  gas p u r i f i c a t i o n  and h y d r o c a r b o n  
recovery, 917 

f fodern p rocesses  f o r  the  d e s u l f u r i z a t i o n  o f  gases (Rev iew 

o f  p a t e n t s ) ,  459 
Modern systems f o r  gas p u r i f i c a t i o n  (Rev iew o f  p rocesses  

f o r  HzS and o r g a n i c  S r a m o v a l ) ,  7~7 
New p r o c e s s e s .  5. D e s u l f u r l z a t i o n  o f  c o a l  gas .  C l a u s - t y p e  

d e s u l f u r i z s t l o n  ( Japanese  p e t r o l e u m  r e f i n e r y  p l e n t ) ,  
1568 

N i c k e l  and c o b a l t  s u b - s u l f i d e  c a t a l y s t s  f o r  d e c o m p o s i n g  
o r g a n i c  s u l f u r  c o m p o u n d s  in  w a t e r  g a s  o r  c o a l  g a s ,  612 

Notes on p u r i f i c a t i o n  [ o f  coa l  gas from hydrogen 
s u l f i d e ] ,  214 

O b t a i n i n g  s u l f u r  f rom c a r b o n i z a t i o n  g a s e s  by t h l o s r s a n s t e  
s o l u t i o n  (Removal o f  HaS by T h y l o x  p r o c e s a ) ,  863 

O p e r a t i o n  o f  the  T h y l o x  p rocess  w i t h  coa l  gas c o n t a i n i n g  
hydrogen c y a n i d e  ( R e a c t i o n  o f  HaS w i t h  t h i o e r s e n a t e s ) ,  
911 

O p e r a t i o n  o f  the ' ' M a n c h e s t e r ' '  l i q u i d  p u r i f i c a t i o n  p l a n t  
a t  L l n a c r e ,  L i v e r p o o l  (Removal o f  HaS and HCN by 
Manches te r  p r o c e s s ) ,  836 

Operation of the  Prodingham desulfurizing plant at Exeter 
(Removal o f  99X o f  H s u l f i d e  and 90X o f  other  organic  
compounds common t o  coa l  gas;  s u l f u r i c  a c i d  produced) ,  
1405 

Organ i c  s u l f u r  and i t s  e l i m i n a t i o n  ( O r g a n i c  S compounds 
e l i m i n a t e d  by p h y s i c a l  a b s o r p t i o n  by s o i v e n t a t  chemica l  
r e a c t i o n  w i t h  s o i u t l o n s t  a d s o r p t i o n  by s o l i d s ,  
c a t a l y t i c  h y d r o g e n a t i o n  o r  o x i d a t i o n ,  o r  r e a c t i o n  w i t h  
s o l i d  m e t a l l i c  o x i d e ;  r e v i e w  o f  p r i n c i p a l  m e t h o d a ) ,  
1408 

Perox p l a n t  f o r  removal  o f  hydrogen s u l f i d e  f rom c o k e -  
oven gas (NH3 and HaS re a reeoved by wash ing  a f t e r  
r e ~ o v a l  o f  n a p h t h a l e n e ;  o p e r a t i n g  d e t a i l s  o f  p l a n t  and 
c o s t s  are  d i s c u s s e d ) ,  951 

P i l o t - p l a n t  s t u d i e s  o f  t he  h o t - c a r b o n a t e  p rocess  fo r  
removing carbon d i o x i d e  and hydrogen s u l f i d e  (Removal  
o f  CO a and HaS from gas m i x t u r e s  necessa ry  in  
s y n t h e s i z i n g  l i q u i d  f u e l s  f rom c o a l ) ,  1280 

P i l o t  s c a l e  i n v e s t i g a t i o n  of a V e n t u r i - t y p e  c o n t r a c t o r  
f o r  removal  o f  502 by the l i m e s t o n e  w e t - s c r u b b i n g  
p r o c e s s .  F i n a l  r e p o r t ,  1608 ( P B - - 2 0 9  023)  

P l a n t  e x p e r i m e n t s  on the  p u r i f i c a t i o n  o f  coke gas from 
hydrogen s u l f i d e  ( U s i n g  the As - - soda  m e t h o d ) ,  949 

P l a t e - n o z z l e  r e g e n e r a t o r s  o f  a p l a n t  f o r  remov ing  
hydrogen s u l f i d e  from coke oven gas ,  1493 

P r e p a r a t i o n  o f  s u l f u r  from coke gas by a method a n a l o g o u s  
t o  the  T h y l o x  p rocess  on a a e m l f s c t o r y  sca le  i n  
Enak ievo  ( D e s u l f u r i z a t i o n  o f  coke gas us ing  AszC s and 
NaOH), 380 

Presen t  s t a t u s  o f  d e s u l f u r l z a t i o n  o f  coke -oven  gas 
( C r i t i c a l  r e v i e w  o f  10 methods i n c l u d i n g  P e t i t ,  
Koppers ,  and R o s t i n  p r o c e s s e s ) ,  271 

Produc ing  s u l f u r - f r e e  gas f rom h i g h - s u l f u r - c o n t a n t  coke 
f o r  use i n  an e n e r g y - g e n e r a t i n g  p l a n t  (CosO~ used to  
remove S f rom gases by f o r m i n g  CoaSt), 5238 

P r o d u c t i o n  o f  gas c o n t a i n i n g  h igh  p e r c e n t a g e s  o f  hyd rogen  
and ca rbon  monoxide (H s u l f i d e  removed by pass ing  gas 
over  feC o r  ZnO), 175 

P r o d u c t i o n  o f  ammonium s u l f i d e  from the  hydrogen s u l f i d e  
gas o f  v a c u u m - c a r b o n a t e  d e s u l f u r i z a t i o n  [ O f  coke g a s ]  
( P i l o t  p l a n t  c o n s t r u c t e d  t o  o b t a i n  hydrogen s u l f i d e  
from coke gas and combine i t  w i t h  ammonium h y d r o x i d e  to  
fo rm ammonium s u l f l d e ) ~  1366 

P u r i f i c a t i o n  o f  c o k e - o v e n  gases and p r o d u c t i o n  o f  a 
c o m b u s t i b l e  gas r i c h  in  hydrogen and ca rbon  monoxide 
(Crude coke -oven  gas purified and most o f  am, 
a r o m a t i c s ,  n a p h t h a l e n e ,  n i t r o g e n  compounds, and S 
compounds removed us ing  steam and o x i d e  or  s u l f i d e  
c a t a l y s t ) ,  1371 

P u r i f i c a t i o n  o f  gases c o n t a i n i n g  HsS ( T r e a t m e n t  o f  coa l  
gas w i t h  d i l u t e  s o l u t i o n  o f  NH~OH), 643 

P u r i f i c a t i o n  o f  c o k e - o v e n  g a s  under h igh  p r e s s u r e  ( 5 . 5  to  
8 a im.  w i t h  a maximum o f  14 ) ,  495 

P u r i f i c a t i o n  of g a s e s  f rom h y d r o g e n  s u l f i d e  by o r g a n i c  
a b s o r b e n t s  (PhONs s o l u t i o n ) ,  496 

P u r i f i c a t i o n  o f  c o m b u s t i b l e  gases f rom s u l f u r  compounds 
(Removal o f  HaS by As - -soda  me thod ) ,  1064 

P u r i f i c a t i o n  o f  coa l  gas w i t h  s i m u l t a n e o u s  r e g e n u r a t J o n  
o f  the p u r i f i c a t i o n  mass (Lux  or  L a u r a ) ,  463 

P u r i f i c a t i o n  o f  f u e l  gases (Coa l  gas c o n t a i n i n g  HCN, Hs$, 
and NH s washed w i t h  aqueous suspens ion  c o n t a i n i n g  NHs 
p o l y s u l f i d e  and f i n e  S p a r t i c l e s ) ,  1820 

P u r i f i c a t i o n  o f  h i g h - s u l f u r  g a s  ( D e s c r i p t i o n  o f  S e a b o a r d  
p r o c e s s ) ,  310 

P u r i f i c a t i o n  o f  c o k e - o v e n  gas f rom hydrogen s u l f i d e  by • 
s o l u t i o n  o f  monoe thano lam lne  under  p i l o t - p l a n t  
c o n d i t i o n s  ( A b s o r p t i o n  o f  HaS and CO~ by t e c h n i c a l  
m o n o e t h a n o l a m l n e ) ,  1199 

Purification o f  c o a l  gas frcm hydrogen sulfide (Rev iew Of 
process  deve lopment  and des ign  and l a v o u t  o f  p l a n t  f o r  
removal  o f  HaS u s i n g  FezO ~ box p u r i f i e r s ) ,  240 

P u r i f i c a t i o n  o f  compressed coke -oven  gas ( O x i d i z e r  u n i t  
f o r  r e m o v a l  o f  NO, c o o l e r s  and bubble cap benzene 
washe rs ,  dry  S remover ,  c o o l e r s ~  n a p h t h a l e n e  washe rs ,  
and l o w - t e m p e r a t u r e  c o o l e r s  to keep lOW p o i n t  s t  5 0 ) ,  
1313 

P u r i f i c a t i o n  o f  coa l  gases (HaS removed f rom coa l  gases 
w i t h  N H a - c o n t a l n i n g  gases us ing  wash ing tower  w i t h  
d e a c i d l f i e r  c o n n e c t e d  in  c y c l e ) t  1129 

P u r i f i c a t i o n  o f  a coke -oven  gas ( P u r i f i c a t i o n  under 
p r e s s u r e  f o r  removal  o f  n a p h t h a l e n e ,  a b s o r p t i o n  o f  
benzene h y d r o c a r b o n s  and hydrogen s u l f i d e ,  removal  o f  H 
o x i d e s ,  and  d r y i n g ) ,  1775 



P u r i f / c a t i o n  o f  i n d u s t r i a l  g a s e s  ( R e m o v a l  of H25 a n d  CO= 
from c o a l  d i s t i l l a t i o n  g a s  b~ scrubbing w l t h  aqueous 
NHj s o l u t i o n ] ,  986 

P u r i f i c a t i o n  o f  g a s e s  such a s  c o k e - o v e n  g a s  ( R e m o v a l  o f  
H~S by c y c l i c  p r o c e s s ] ,  581 

Purification o f  coke oven and o t h e r  fuel gases from 
su l fu r ,  1200 

Purification o f  gases (Removal of HaS from technical 
gases9 e.g., coke-oven gases), 687 

P u r l f l c a t i o n  o~ c o a l  ges ,  etc. (Desulfurlzation by means 
o f  Fe e x i d e  s l u r r y ) ,  836 

Purification of compressed coke-oven g a ~  (Ammonia 
c o n d e n s a t i o n  I S r e m o v a l ,  benzene s c r u b b i n g v  a n d  
separation of n a p h t h a l e n e  a n d  l i g h t  h y d r o c a r b o n s  i n  gas 
at  10 t o  12 aim compared w i t h  a i m - p r e s s u r e  p r o c e s s ) ,  
1314 

P u r i f i c a t i o n  o f  coking g a s  f r o m  HaS by the ammonia method 
( D e s c r i p t i o n  o f  e q u i p m e n t ) ,  1387 

P u ~ i f i c a t i c ~  o f  coal g e e  ( R e m o v a l  ef o r g a n i c  sulfur 
compounds by p a s s i n g  gas a v e r  a m i x t u r e  c f  an a c t i v e  
FeaO a end a reduced alkali carbonate a t  300 ° or above}, 
676 

Purification o f  coke oven gas (Gas containing HCN, NHs~ 
and HaS p u r i f i e d  by wash ing  w i t h  aqueous S suspension 
to give NH~SON, (NH,]aSzOs, a n d  s o l i d  S), 2013 

P u r i f i c a t i o n  cf c o k e - o v e n  gas f o r  high-pressure 
u n d e r g r o u n d  s t o r a g e  (Aromatic h ~ d r o c a r b o n s  and 
b u t a d i e n e  removed by activated carbon following removal 
of H sulfide~ HCN, and NC by suitable absorbers), 1406 

P u r i f i c a t i o n  of gases c o n t a i n i n g  hyd rogen  cyanide and 
hyd rogen  sulfide (HCN and HaS fixsd in water in form of 
N - c o n t a i n i n g  ~ compounds and removed by buPn lng  with 
excess  a i r  at  I lOS-120O e t c  SO a t o  be r e c o v e r e d  as 
HaSC~ I sulfate T or sulfite], 2048 

P ~ r l f i c a t i o n  o f  commercial gases at e|eva%ed 
temperatures. Ii. Simultaneous nemoval of hHdrogen 
sulfide and  o r g a n i c  sulfur (Use of Co--V-clay and Co-- 
Or-claN], 429 

Purlficatlen of l i g n i t e  coke gas by the  G i r b o t o l  process 
w i t h o u t  pressure (Absorption of CC z and HaS by 
NHsCHaCHzOH , NH(CHzCHaOH)a , N(CHaCHz~H]3 , and an 
alkaline s o l u t i o n  of s u i f o s o t v a n  B (C~HB~zNK) was 
s t u d i e d  In a s p e c i s l l y  d e s i g n e d  apparatus]~ 1257 

P u r i f i c a t i o n  o f  c o k e - c v e n  g a s  by r e m c v a l  o f  CO z a n d  Ha8 
with ethylamine (Gas t r e a t e d  with Na arsenate solution 
and bog i r o n  o re  t o  remove most o f  HmS; c ~ c l e  gas t hen  
coepresses and scrubs in series of towers with HzO~ 
C=HsNH=, caustic, and HaD again), 1006  

P u r i f i c a t i o n  o f  c o a l - d i s t i l l a t i o n  gases (Hultistep 
c o m p r a s s i c n  and c o o l i n g  o p e r a t i o n ] ,  1179 

P u r i f v i n g  e f u e l  gas containing h~drogen  cyanide~ 
hyd rogen  s u l f i d a ~  and ammonia (Gas scrubbed in aqueous 
alkali solution containing small particles o f  S to 
remove 95~ o f  HCN, 90~ c f  ~a s ,  and 30~ o f  NHa) ,  2058 

P u r i f v i n g  coa l  d i s t i l l a t i o n  gases (Washing with s o l u t i o n  
o f  comp lex  compound o f  NH~ t h i o s u l f a t e  a n d  SOz~ t h e n  
t h l o n e t e  of m e t a l  o f  Fe g r o u p ] ,  286 

P u r i f y i n g  gases ( C o n v e r s i o n  o f  o r g a n i c  sulfur compounds 
t o .  HaS u s i n g  c o n t a c t  a g e n t s  c o n t a i n i n g  AU a n d  A g } ,  2 S 7  

Purifving gases (Wash with s u s p e n s i o n  of Fe(OH]z in HeO), 
299 

P u r i f y i n g  gases from t he  combustion of sulfur-containing 
fuels (Usa o f  lime i n  gas-scrubbing zone), 452 

Purifying gases sucn as t hose  from coa l  distillation 
( R e m o v a l  Of HaS bv w a s h i n g  w i t h  aqueous ammoniacal 
s o l u t i o n  ccntalning iron ferrocyanide in suspension)~ 
525 

P u r i f y i n g  c o a l  or stellar gases (]w 215 
P u r i f y i n g  c c k e - c v e n  gas f r o m  sulfur ( U s i n g  Fea~ 

e o r p t l o n  In NazCOz, and T h ~ l o x  p r o c e s s } ,  589 
Purifying gases containing hydrogen sulfide (Traatment 

w i t h  alkaline suspens ion  o f  I r o n  h y d r o x i d e  a n d  n i c k e l  
carbonate), 249 

PurifNing geae~ c o n t a i n i n g  carbon monoxide and hydrogen 
(Removal o f  o r g a n i c  S compounds using FezO~ o r  Fe(OH)s 
c a t a l y s t  a t  150 to 3OOOC], 488  

R e a c t i o n s  i n v o l v e d  and the r a a c t i o n  v e l o c i t i e s  f o r  t h e  
r e g e n e r a t i o n  o f  the  s c r u b b i n g  s o l u t i o n s  i n  t he  m e t a l  
thionate processes f a r  p u r i f y i n g  coal gas f r o m  ammonia 
end hydrogen sulfide. Manganese sulfate process~ 860 

Recent  i e p r c v e m e n t s  at the  C c r n i l l o n  [Paris] cake p l a n t  
In the domains o f  gas s c r u b b i n g  and t h e  r e c o v e r y  of 
hyd rogen  s u l f i d e  ( S c r u b b i n g  w i t h  NH s l i q u o r } ,  918 

Recent wet processes f o r  removing sulfur from coke-oven 
gas ( O x i d a t i c n  o f  HaS to S; Fe ++~ or MnSO~ as 
c a t a l y s t s } ,  602 

Recovery  o f  b y - p r o d u c t  n i t r o g e n  and s u l f u r  i n  t he  c o k e -  
oven and gas industries (Rev iew  of K o p p e r s ,  Seaboard~ 
F e r r o x ,  ThMlox ,  a n d  N i c k e l ,  K o h l e n t e c h n i k ,  Bahr~ a n d  
P e t i t  p r o c e s s e s ) ,  235 

Recove ry  of s u l f u r  from c o a [ - d i s t i l l a t l o n  gases 
( S c r u b b i n g  w i t h  NH~OH at  pH 6 in presence  of a i r  tc 
o x i d i z e  HaS to S ) ,  II~3 

R e ¢ o v e r ~  o~ lulfur f r o m  c o a l  gas b V t h e  vacuum carbonate 
p r o c e a s  of l i q u i d  p u r l f i c a t i e n  ( R e m o v a l  and utlllzation 
o f  HAS), 834 

R e c o v e r y  of p u r e  sulfur from coal g a s  ( F l u i d l z a t i o n  
p r o c e s s  for r e c o v e r i n g  pure  s u l f u r  f r o m  s p e n t  o x i d e ) ,  
779 

Recovery  o f  sulfur f r o s  synthesis gas ( C o s t  estimates)s 
785 
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Recovery of sulfur from coke oven gas (Ammonia Interfered 
in H sulfide recovery and in debenzenlza%ion process; 
optimal S recovery obtained when pH was kept a% 7.8-8.2 
and when HCN elimination was reduced)~ 1386 

Recovery of sulfur from coke oven gas. Critical review o f  
methods (Dry and wet processes of S recovery from coke- 
oven gas wlth schematic flow diagrams}g 1424 

Recovery of sulfur from hydrogen sulfide-coatafnlng gases 
(Recovery from coal gas Ioll gas~ o r  producer gas in 3- 
step process; dilute NaaCO m used as abscrhent for H=S; 
HaS stripped from absorbent by Seaboard process; gas 
then scrubbed with solution ef picnic acid an~ NaeCOs 
t o  oxidized HaS t o  S}, 1263 

R e c o v e r y  of sulfur from ooklng gas (Descrlp%ion of the 
Bahr, Petit, Seaboard, Girdler-girbo%ol, Ferrox, a h d  
Thylox processes), 671 

Rectisol process (Purlfioa%ion of crude g a s  produced by 
coal gasification), 1965 

Reduction of hydrogen sulfide content in generator gas by 
a d d i n g  lime to coal (Addition of up %0 2g CaO to 
gasified fuel containing more than 1.5~ S}, 1198 

Reduction of organic sulfur compounds by oil washing 
(Removal of CS a from coal gas by oil washing), 551 

RegenePatlng alkaline solutions used for desulfurlzation 
of core oven gas (HaS is absorbed by alkaline solution 
¢cntalnlng catalyst}~ 2057 

Regeneration of alkali metal carbonate solutions used tc 
remove hydrogen sulfide from coa~-distillation gases 
(8olutions treated with aiP in 2 steps; firs% with air 
2% Z a%m %o oxidize HmS almost to fi, and %hen with sin 
and solution coun%ercurrently %0 remove up %o 98.82~ 
original HaS)~ 1162 

Regeneration of desulfurizing solutions for gases (NaQH 
or No,COs}, 928 

RegeneratoP process for the separation of coke-oven gas 
(Coke-oven gas ~fteP removal of tar and ammonia, is 
cooled to eliminate impurities such as henzene, S 
compounds~ carbon dloxlde~ water, nd me%hone], 1351 

Removal and recovery of sulfur from gases (Nonexldizlng 
gases freed of 3 by treatment with V derivatives such 
as acids, oxides~ previously oxidized sulfides~ and 
vanadates of Co, Ni, or Cr; best results from Vz~ s with 
NiO, CuO~ and Ors03; regeneration of reagan%s}, 4246 

Removal and recovery of hydrogen sulfide from coal gas 
(Scrubbing and distillation process usiag NHs-fortified 
ammonlacal liquor], 444 

Removal of hydrogen sulfide from gas by the arsenlc--soda 
me%hod (Difficulty in use of As-soda me%hod on gas from 
underground gasification because of high COo and HeS 
contents), 1075 

Removal of" organic sulfur from coke oven gas. I. Purpose 
of the experiments, procedure (One-stage process 

• involves converting S compounds catalytically and 
bindiag converted S for removal; 2-stage process 
c o n v e r t s  S compounds~ by hydrogenation %0 HaS to firs% 
stage and absorbs Ha3 for removal in second stage)~ 
1 5 7 2  

R e m o v a l  o f  HaS u s i n g  a l k a l i n e  a b s o r b e n t  l l q u i d  s u c h  a s  
NazCOo solution containing catalyst such as Co, Ni, or 
Fe ¢ompcund~ 209 

Removal of hydrogen sulfide from coal gas by means o f  
i r o n  o x i d e ,  697 

Removal of hydrogen sulfide from coal gas by %he Ferrox 
process (Using an Fe(OH)3 suspension), 869 

Removal of hydrocyanic acid s ammonla, and hydrogen 
sulfide from coke-oven gas (Scrubhing with ammoniacal S 
suspension c o n t a i n i n g  poIysulfides to ~emove RCN; 
treatment with NHs solutica to remove RzS]~ $87 

Removal of hydrogen sulfide from coke-oven gas~ genera%or 
gas~ pressure gaswork gas, expansion gas# and air (Fe 
(Ill) complex of %ris (carboxymethyl) amine reacts with 
H sulfide; H sulfide coaverted %0 nonvolatile S 
compound}, 1392 

Removal of hydrogen sulfide from Industrial gases~ 
especially coal-distillation gases (Dry process for 
removal of HaS from industrial gases by tower purifying 
plants arranged in series}, I171 

Removal of Ha8 from coke-oven gas hy a pressure- 
recircula%Ing method, 984 

Removal of hydrogen sulfide from cake-oven gas by %he 
Stretford process (Solutlons of Na 
anthraquinonedisulfonate absorbed HaS and convert i%to 
5~ vanadate improves rate of oxidation to S), 1312 

Removal of hydrogen sulfide and other acid impurities 
from gases (Use of aqueous solution of alkali me%el 
carbonate and bicarbonate containlng substituted or 
unsuhs%itu%ed hydroxy- or polyhydroxybenzenes)~ 1206 

Removal o f  sulfur compounds from gases ( B y  passage 
through a catalyst tower containing kieselguhr Vegas 
Karl , and P), 983 

Removal of hydrogen sulfide in low eoncentratlons from 
gases (Gas washed with aqueous suspension of Zn(OH]z o r  
b a s i c  Zn c a r b o n a t e d  i n  presence o f  a l k a l i  o r  a l k a l i  
metal carbons%e; HaS is converted %o ZnS), 1268 

Removal of sulfur and nitrogen from coal-tar and coal-gas 
light-oil fractions (Compounds of S and N from aroma%ic  
hydrocarbon fractions p r o d u c e d  i n  destructive 
distillation of coal removed by hNdrogenation~ S and 
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converted to HzS and NHa, resp . ) ,  i~89 
Re,oval of su l fu r  from gases (Use of cxidized and 

sul furated Ni ca ta lys ts  for  hydrogenaticn of organic $ 
co~pounds with formation of H2S ), 1224 

~emoval cf hydrogen sulf ide frc~ coke-ove~ gas t)j the 
cartonate process, 1563 

Removal of organic su l fu r  frcm coke oven gas. I£. Test  
resu l t s  with s ingle  step processes ( R e s u l t s  o f  
experiments with l -s tage process; CaC, Zn, and Fe t r i ed  
as  c a t a l y s t s  and f i r a l  b i n d / n g  m a t e r i a l s ) ,  1574 

Removal of h~drogen su l f i de  snd ammonia from coke oven 
gas (H~S ard NH 3 removed by scrubbing gas wilh soluent 
containing As compound c a t a l y s t ) ,  1776 

Re,oval of hydrogen su l f ide  from coke-oven gas, generstcr 
gas,  o i l  r e f i n i n g  gas,  e x p a n s i o n  g a s ,  and a i r  
(Solut ions of Fe ( I I I ]  complexes of aminccsrbcxylic 
acids absorb H sul f ide  which is oxidizeJ to  n o n v o l a t i l e  
S compounds), 1391 

Re~0val of inorganic su l fu r  compounds from indus t r i a l  
gases (Gas passed ove r  c a t a l y s t  o f  FezC 3 and CaS~w~, 
1047 

Removal of hydrocyanic acid and organic sulfur compounds 
from coke-oven gas (Gas purified by scrubbing with 
s o l u t i o n  c o n t a i n i n g  AS snd h y d r o q u i n o n e  or 
n a p h t h o q u i n o n e ) ,  2028 

Remo va l  o f  sulfur fro~ gases (Rewoval o f  H2S by 
ammoniaeal liquor in a deacidifying pressure 
apparatus), 1108 

Removal of s u l f u r - c o n t a i n i n g  organic compounds fro~ coke 
oven gas (Coke-oven gas washed with h i , h e r - b o i l i n g  
f rac t i on  cf crude benzene), 1412 

Removal of organic sulfur from coke oven gas. I. Purpose 
of the experiments. Procedure (Organic S compounds 
converted to H sulfide that is then absorbed], 1561 

Removal of HzS from coal gas by a l k a l i n e  washin~ using 
solutions containing S--As--O compounds and a small 
amount o f  Mn or CU compounds as c a t a l y s t s ,  42~ 

Removal o f  hydrogen s u l f i d e  from c o k e - o v e n  gas and 
generator gas ( T r i s  ( c a r b o x y m e t h y i )  amine and 
subst i tuted sm~nocarboxylic acids give mixed Fe ( I l l )  
complex shcwlng hlgh p u r i f i c a t i c n  e f fec t  in wide pH 
range), 1393 

Removal of organic s u l f u r  compounds from coal- 
d i s t i l l a t i o n  gases ,  1286 

Removal  o f  s u l f u r e t t e d  h y d r c g e n  f r c m  c o a l  g a s  ( R e v i e w  o f  
p rocesses  w i t h  32 r e f e r e n c e s ) ,  802 

Removal o f  crganlc su l f u r  from coal gas (Coal  gas 
c o n t a i n i n g  15-20~ CO; S compounds o n v e r t e d  to  H2S over  
Nimox (NI--Mc) cnversion c a t a l y s t ;  H2S removed by 
Lux~asse (a prepa red  Pe o x i d e ) ) ,  1569 

Re~oval of organic S compounds f r o r  gases (Removal o f  CS~ 
snd COS by washing with water under pressure), 637 

Removal of sulfur compounds from coke gas with sludge 
from production of potassium permanganate (Removal of 
C~S, CS2, RSH, C~H~St and its ho~ologs by means of 
s ludge o b t a i n e d  by s n c d i c  dissolution of carbonaceous  
ferromanganese i n  KOH), 1279 

Removal of hydrogen  sul f ide  from c o a l  gas,  par t icu la r ly  
by l i q u i d  p u r i f i c a t i o n  ( R e v i e w ) ,  377 

Re~ovsl  o f  hyd rogen  s u l f i d e  from coke -oven  gas w i t h  
po tash  s o l u t i o n s  i n  s c r u b b e r s  w i t h  f o r c e d - j e t  a t o m i z i n g  
p l a t e s  (Use o f  KOH s o l u t i c n s  t o  remove H~S; s p r a y - j e t  
p l a t e s  mcre e f f e c t i v e  than  packed c o l u m n s ) ,  1L43 

Removal of h y d r o g e n  s u l f i d e  from coke o v e n  gas and 
recovery o f  a l k a l i ,  1831 

Removal of o r g a n i c  sulfur-containing compounds from the  
e t h y l e n e  f r a c t i o n  o f  coke -oven  gas w i t h  the a id  o f  
p o l y ( a l k y l b e n z e n e s )  (Removal o f  t h i o p h e n e  and ca rbon  
d i s u l f i d e ) ,  1344 

Removal o f  o r g a n i c a l l y  bound  s u l f u r  from c r u d e  coke o v e n  
gas ( L i g h t  o i l  o b t a i n e d  d u r i n g  c o k i n g  used to  remove 5 
by washing], 1438 

Removal o f  hydrogen s u l f i d e  from c o a l  gas (Using i r o n  
o r e ,  d u s t - c a t c h e r  dus t  from the  b l a s t  furnace, snd 
O l i v e r  f i l t e r  s l u d g e  f rom the  b l a s t  f u r n a c e ) ,  977 

Removal o f  hyd rogen  s u l f i d e  i n  coa l  gas by l i m e  
suspens ion  in  h i g h l y  e f f i c i e n t  s i e v e - p l a t e  t o w e r ,  1154 

Removal o f  hyd rogen  s u l f i d e  f rom gas m i x t u r e s  
( D e s u l f u r i z s t i o n  o f  c o k e - o v e n  gss w i t h  t r i e t h a n o l s m l n e  
s o l u t i o n  c o n t a i n i n g  AszSs] , 945 

Removal o f  organic sulfur f rom gas (Using o x i d e s  o r  
su l f ides  o f  Or, Cu, No, or NI as c a t a l y s t s ) ,  716 

Re,ova l  o f  o r g a n i c  s u l f u r  f rom coke oven gas .  IIl. Test  
r e s u l t s  w i t h  two s t e p  p rocesses  ( E x p e r i m e n t s  w i t h  
d i f f e r e n t  h y d r o g e n a t i o n  c a t a l y s t s  ( P t - - A I 2 O s ,  Co--Me, 
N i - - ~ o ,  N l ) ) ~  1575 

Removal o f  hyd rogen  s u l f i d e  f rom d i s t i l l a t i o n  gases 
(Washing w i t h  a c i d - f r e e  NH 3 w a t e r ) ,  546 

Removal o f  o r g a n i c  s u l f u r  compounds f rom h y d r o c a r b o n  
gases (By  passage t h r o u g h  SiO x g e l ) ,  991 

Removal o f  a c i d i c  c o n s t i t u e n t s  from gases (Removal of 
HCN, HaS , and NO f rom c o k e - o v e n  gas u s i n g  h y d r a t e d  
FED),  932 

Removal o f  o r g a n i c  s u l f u r  f r o m  coke oven gas.  I I I .  Test  
results w i t h  t w o - s t e p  p r o c e s s e s  (S compounds 
h y d r o g e n a t e d  ove r  P t / R l  o x i d e  and H s u l f i d e  absorbed by 
Zn- or  Fe-based m a t e r i a i ) ~  1566 

Removal Of s u l f u r  f rom c o a l  gases (Use o f  i r o n  h y d r o x i d e  

or  a c t i v a t e d  carbon s o r b e n t ) ,  732 
~emoval o f  hydrogen s u l f i d e  from gas m i x t u r e s  (Coke -oven  

gas (6.8g HzS/ma) washed with solut ion of s lka l ine 
sal ts equivalent to 12 kg NasPO~/ma; 56 kg NszHPO,, snd 
50 kg As203;  p u r i f i c a t i o n  is  c o m p l e t e ;  p r e c i p i t a t e d  
AszSa r o a s t e d  to  produce SO z end r e c o v e r  As~Os),  1034 

Removal o f  the hydrogen s u l f i d e  c o n t e n t  f rom s o f t  coa l  
d i s t i l l a t i o n  gas by a b s o r p t i o n  in sodium b i p h a n o l a t e  
s o l u t i o n  (Gas c o n t a i n e d  a p p r o x i m a t e l y  25= CC~, 14~ HaS, 
and 1.52 g organic S/mS, c o n t i n u o u s  method for l o w e r i n g  
H~S c o n t e n t ;  gas washed w i t h  NaCH end then 
p y r o c a t e c h o l ) ,  1204 

Removal o f  o r g a n i c  s u l f u r  from gas by c a t a l y t i c  c r a c k i n g  
( A d d i t i o n  o f  mo lybd ic  a c i d  on c l a y  and use c f  Fe c x | d e  
car r i e r  resul ts  in 75X removal of S), 1275 

Removal o f  hydrogen s u l f i d e  f rom gases ( A b s o r p t i o n -  
d e s o r p t l o n  p r o c e s s ) ,  1267 

Removal o f  sulfur from coal gas by the Thylox process 
(Economics  o f  d e s u l f u r i z a t i o n  by T h y l c x  p r o c e s s ) ,  357 

Removal o f  s u l f u r  from coa l  gas ( R e v i e w ) ,  400 
Eemovel o f  hydrogen s u l f i d e  f rom coke -oven  gas (Hydrogen 

s u l f i d e  removed by soda s c r u b b i n g ) ,  1352 
Removal o f  o r g a n i c  s u l f u r  f rom coke oven gas .  I I .  Tes t  

r e s u l t s  w i t h  s i n g l e - s t e p  p rocesses  (Use o f  Ca 
c a r b o n a t e ,  ~s c a r b o n a t e ,  ZnO, o r  Pe o x i d e  as 
absorbent), 1562 

Removal o f  o r g a n i c  s u l f u r  compounds f rom gases by 
c o n v e r s i c n  i n t o  hydrogen s u l f i d e  ( I n  p resence  o f  Ni 
c a t a l y s t ) ,  1031 

Removal o f  hydrogen s u l f i d e  f rom gases (By o x i d a t i o n  to  S. 
by s c r u b b i n g  w i t h  Fe(OAc)~ s o l u t i o n  and o x y g e n ) ,  1032 

Removal o f  hydrogen s u l f i d e  f rom coke -oven  gas in 
unpacked towers  equ ipped with a c e n t r i f u g e ]  a t o m i z e r  
( H i g h l y  e f f e c t i v e  s e t h o d ] ,  1327 

Removal o f  ammonia and hydrogen s u l f i d e  from coke oven 
gas ( T w o - s t e p  washing p r o c e s s ;  c a t a l y t i c  o x i d a t i o n  
gives su l fur ic  acid)~ 1528 

Removal o f  s u l f u r  compounds f rom coke -oven  gas by 
a b s o r p t i o n  in  an i n f i l t r a t i v e  manganese ore  ( A b s o r p t i o n  
a t  8 0 0 - 5 0 0 ) ,  1686 

Removal o f  hydrogen s u l f i d e  and cs rbon  d i o x i d e  from gases 
(Gases ,  such ss those  f rom c a r b o n i z a t i o n  o f  c o a l ,  f r e e d  
fro~ ll2S and CO~ scrubbing with alkaline liquid 
containing D carrler), 1174 

Removal c f  hydrogen s u l f i d e  from i l l u m i n a t i n g  gas (Use o f  
p e l l e t s  of h y d r s t e d  Mn o x i d e s ) ,  706 

Removs] o f  hydrogen s u l f i d e  from gases ,  e s p s c i a l l y  from 
c o a l - d i s t i l l a t i o n  g a s e s  ( P r e l i m i n a r y  wash ing  w i t h  
d i l u t e  NH.OH; Fe(OH]a used to  c o n v e r t  HaS i n t o  FeS) ,  
881 

Removsl of HzS from coa l  gas by wash ing  w i t h  Fe 
p o l y t h i o n a t e  s o l u t i o n s  c o n t a i n i n g  H=SC, ,  229 

Removal o f  hydrogen s u l f i d e  f rom coke -oven  gas by the  
p h e n o l a t e  method,  574 

Removal o f  h y d r o c y a n i c  a c i d ,  hydrogen s u l f i d e ,  end 
ammonia  f rom c o a l - d i s t i l l a t i o n  gases ,  1104 

Removing and r e c o v e r i n g  s u l f u r  d i o x i d e  f rom gases such as 
b o i l e r  f u r n a c e  or s m e l t e r  gases9 594 

Removing ammonia and hydrogen s u l f i d e  f rom gases such as 
co ld  coke -oven  gas ( S c r u b b i n g  w i t h  H~SO= and aqueous 
s o l u t i o n  o f  m o n o e t h a n o l a m l n e ) ,  443 

Removing c y a n i d e s  from coa l  gas by s c r u b b i n g  and t h e r m a l  
d e c o m p o s i t i o n  (Gas scrubbed w i t h  ammoniacal  a l k a l i n e  
s o l u t i o n  c o n t a i n i n g  suspended S to  c a p t u r e  c y a n i d e s  as 
NH~SCN), 2061 

Removing hydrogen s u l f i d e  f rom gases (Washing w i t h  
s o l u t o n  o f  p o l y t h t o n s t e  I b l s u l f i t e ,  o r  b i s u l f i t s - -  
s u l f J t e  m i x t u r e  of NH~, a l k a l i  m e t a l ,  Zn,  or ~g) ,  208 

Removing hydrogen s u l f i d e  f rom gases ,  628 
Removing hydrogen s u l f i d e  f rom gas (T rea tmment  w i t h  

s o l u t i o n  of alkali m e t a l  compound and metal of Sn group 
such ss NszCO s and Na a r s e n l t e ) ,  276 

Removing hydrogen s u l f i d e  f rom coa l  gas o r  wa te r  gas (Use 
o f  i r o n  o x i d e ) ~  289 

Removing hydrogen s u l f i d e  from gases ,  e t c .  ( T r e a t m e n t  
w i t h  n i t r o s y l s u i f u r i c  a c i d ) ,  291 

Removing HaS and o t h e r  i m p u r i t i e s  f rom c o a l - d i s t i l l a t i o n  
gases ,  e t c .  (Us ing  a s o l u t i o n  of  KmCOs--KHCOa) , 645 

Removing hydrogen s u l f i d e  f rom coke -oven  gas (Use o f  K 
and Na doub le  s a l t  carbonate  s o l u t i o n s  as absorbers )9  
1298 

Removing hydrogen s u l f i d e  f r e e  gases ,  e s p e c i a l l y  coa l  gas 
(Washing o f  coa l  gas w i t h  a l k a l i n e  s o l u t i o n ) ,  1264 

R e m o v i n g  h y d r o g e n  s u l f i d e  and  o t h e e  i m p u r i t i e s  from c o a l -  
d i s t i l l a t i o n  gases ( ~ u l t i - s t a g e  c l e a n i n g  and 
compression p r o c e s a ) j  587 

Removing hydrogen s u l f i d e ,  e t c . ,  from gaseous m i x t u r e s  
( S c r u b b i n g  w i t h  c o n c e n t r a t e d  a q u e o u s  s o l u t i o n  o f  a l k a l i  
m e t a l  s a l t  o f  p h e n o l ) ,  384 

Removing hydrogen s u l f i d e  f rom coa l  gas ( U s i n g  an a l k a l i  
c a r b o n a t e  s o l u t i o n ) ,  368 

Removing hydrogen s u l f i d e  f r e e  gases (Washing wi th  
p o l y t h i o n s t e  s o l u t i o n  c o n t a i n i n g  I r o n ) ,  204 

Removing HzS and o ther  a c i d  I m p u r i t i e s  f rom c o a l -  
d i s t i l l a t i o n  gases (Washing o f  g a s e s  w i t h  a l k a l i  
phenole tus )~  615 

Removing hvdrogen s u l f i d e  f r o m  f u e l  gesua ( T r e a t o e n t  w i t h  
s o l u t i o n  o f  NH~HSO~ In HeSOs b e t h ) ,  396 

Removing hydrogen s u l f i d e  from gases (Use of  c o l l o i d a l  
s u s p e n s i o n  in  n o n s q u e o u s  l i q u i d  o f  s a l t  o f  h i g h e r  
organ ic  ac id  or  m e t a l l i c  c o o r d i n a t i o n  compound; e . g . ,  



compound~ c f  Zn,  Cu, Fe ,  Co, N i ) ,  457 
Remcvlng  h y d r o g e n  s u l f i d e  f rom g a s  ( S t a g e  w a s h i n g  u s i n g  

strong NH~ solution), 257 
He,ovlng organic sulfur compsund~ from gase~ (Use Of Or, 

frO, and OrS a~ catalyst)~ 65~ 
~emovln~ organic sulfur compounds f rom coal ga~ o r  

s i m i l a r  g a s  (By p a s s i n g  g a s  o v e r  a m e t a l l i c  
i h i cmo i ybda te  c a t a l y s t  et temperatures of ~00 tO 8000, 
th~ li~S fo rmed  b e i n g  a b s o r b e d  by h y d r a t e d  Fe o x i d e ) ,  
526 

~omoving  o r g a n i c a l l y  bound s u l f u r  from w a t e r  gas (Gas 
• ixed wlth cxidan%s before passing through activated C; 
c t h e r  v a r i a t i c n s ) ,  604 

~emovlnQ sulfur compounds from g~ses such es COal, water, 
or producer gases (Oxidation of  sulfur compounds in 
presence cf catal~st such as fe--P--Si), 29~ 

Fe~eving s u l f u r  compounds from gases ( O x i d a t i o n  H~S to 
SO; and washing w i th  thiosulfates)~ 246 

~ e m o v i n g  s u l f u r o u s  i m p u r i t i e ~  f rom c o m b u s t i b l e  g a s e s  s u c h  
es coa l  ga~ (&emcee1 o f  o r g a n i c  s u l f u r  compounds f rom 
H ~ S - f r e e  ga se~  b~ c o n t a c t  w i t h  a c a t a l y s t  o f  t h e  s u b -  
s u l f i d e  o f  Nt or  Co a t  t e m p e r a t u r e s  be tween  200 ° and 
350o), 5~7 

Removing s u f f e r  compounds f r o s  gases such as c o a l  gas,  
a i r ,  or h y d r o g e n  (T rea tmen t  w i t h  piperidine)~ 294 

~emoving sulfur compounds frem coal gas, etc. (Removal of 
H~S from distillation gases h~ washing with alkaline 
solutions c f  compounds of As~ a l k a l i ,  S~ c r  ~), 483 

R e p o r t  of Organie Sulfur C o m m i t t e e  ( U s e  o f  p i p e r i d i n e  and 
m o r p h o l i n e  f c r  r emove [  o f  organic s u l f u r  compounds  f rom 
gases) ,  690 

P o s t i n  prccesses for desulfurizing gas and f o r  refining 
c o a l  gas end b en zene  (Removal o f  HzS by ~ u b b l i n g  
th rough NH~OH which iS c i r c u l a t e d  over  COO), 411 

~ c r u b b i n g  o f  c o a l - d i s t / l l a t i e ~  g a s  (Removal of  
naph tha lene ,  HaS, HzO, and benzene from coal 
d l s t i l I e t i m n  gas as high pressure]~ 990 

~crubblng of  hydrogen s u l f i d e  f r o =  coke-oven gas (Using 
HH~ liquor at 5 st~csphere~ p rsssure  at  temperatures as 
iou as So), I~16 

S e l e c t i v e  absorption of hvdroqen sulfide Cram sNn thes is  
~e~ (Effectlueses~ of K]FO~ and gl~cine solutions), 848 

5 e l e c t i v e  a b s o r p t i o n  o f  h ~ d r e g e n  s ~ l f i d e  (From c o k e - o v e n  
98~ u~ing c a r b o n a t e s  and sulfides ef a l k a l i  metals), 
b35 

S e l e x o l  process (Gas p u r i f i c a t i o n  and removal Of H 
sulfide, C dioxide, CCS, mercaptass, etc., from gas 
strea~s b g physlca| absorption)~ 1964 

Sepa ra t i on  c f  s u l f u r  and aemonia f rom hot gases (Coke- 
oven gas; 9as cooled and ueshed wi th  amman[seal 
s o l u t i o n  tc  absorb Ha8 and HCN; @as scrubbed to  remove 
~Hs) ,  1027 

Sepa ra t i on  c f  carbon d i o x i d e ,  hydrogen s u l f i d e ,  and 
organic sulfur compounds from coke-oven gases~ 1036 

Separa t i on  and recovery of hydrogen sulfide from gases 
(H~S recovered from coal-carbonization gases by 
continuous a b s o r p t l o n - d e s o r p t i o s  process}, I288 

S e p a r a t i o n  Of hgdrogen c y a n i d e  and sulfide and n i t r o g e n  
oxides from coal distillation gases (Gases are free 
fro~ tar], 995 

Separa t i on  cf tar~ naph tha lene ,  emmonia, hydrogen 
s u l f i d e ~  hgdragen c~anide, end pyrldine from coke-oven 
gas (Gas scrubbed u i t h  a=~on lace l  l i q u o r ] ,  1175 

S e p a r a t i o n  o f  s u l f u r  f roB  L u r g i  g e n e r a t o r  gas (Removal o f  
HaS b~ adsorgtlon on a c t i v e  coal), g75 

80= free two-stage coal coehvs t i en  process (Coal is 
dissolved bg I n j e c t i o n  l n t c  mol ten Fe and 
s l m u l t a n e o u s l ~  d l s s o l O e d  coa l  C i s  o x i d i z e d  with 
I n j e c t e d  a i r  to CO; c o a l  S is not o x i d i z e d  but  i e  
t r a n s f e r r e d  f rom Fa to s l a g  c o n s i s t i n g  o f  c o a l  a s h  and 
added l imes tone ;  process economics ) ,  1780 (PB-221~8S) 

Soda-potash method f o r  abso rb ing  h~drogen s u l f i d e  f rom 
coke-oven gas~ 1278 

Sodium t h i o s u l f a t e  recove ry  f rom coke-oven gas ( D u r i n g  
removal  o f  HaS b V the ThNlox p r o c e s s ) ,  1121 

Solid chemical absorbents f o r  gases,  P a r t  A: removal of 
hydrogen sulphide free cael gas. (Chap. 8)  (Cataly%io 
r e m o v a l  o f  o r g a n i c  s u l f u r  compounds from fUel gas), 
1848 

Some expe r i ences  in  the p u r i f i c a t i o n  o f  coke-oven gas 
(HaS removal in ox ide  boxes ) ,  403 

Start and operation of a sulfur-containing gas- 
p u r i f i c a t l e n  depar tment  by u s i n g  the  arsenic-soda 
method (HaS is  absorbed by NaaAs]SeOa, which can be 
r e g e n e r a t e d ;  schemat ic  d i a g r a m s ) ,  963 

Steam-oxygen g a s i f i c a t i o n  o f  v a r i o u s  U.S.  coa ls  ( P r o c e s s  
f o r  making  I u p p l m m e n t a l  n a t u r a l  gas from c o a l ;  removal  
o f  S compounds from p roduc t )~  $270 

S t u d i e s  o f  t he  f l u l d i z e d  lime-bed c o a l  combustion 
d e I u l f u r l z a t i o n  l y s t e s .  Par t  1.  geslgn o f  the h i g h  
p r e s s u r e  f l u l d i z m d  bed combustion lime regeneratlcn 
p i l o t  u n i t  - The FBCR Mlnlplant= Par t  2 .  Fac to rs  
a f f e c t i n g  nox f o r m a t i o n  and c o n t r o l  In f l u i d l 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  i J a n - - 3 1  Dec I g 7 1 ,  1617 ( P B - -  
210 2 4 6 )  

Studv of  c h a r a c t e r i z a t i o n  and c o n t r o l  o f  a t r  p o l l u t a n t s  
f rom a f i u i d l z e d - b a d  c o m b u s t i o n  u n i t .  Carbon-burnup 
cell ( R e m o v a l  o f  SOs from f l u e  gas by i n j e c t i o n  of 
I l i a = t o n e  i n t o  combuat ion chamber), 1699 (PB- -210  828) 

Sulfur d | o x i d e  c o n t r o l .  Se lec ted  b i b l i o g r a p h y .  Rapt .  for 
1964-0et  i ~73 ,  Supersedes NTIS-PK-- IOg ( C o n t a i n s  1S0 
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selected abstracts; experimental eombustors; coal 
d e s u l f u r i z a t i o n ) ,  2068 ( C G M - - 7 3 - 1 1 8 0 4 / 4 )  

S u l f u r  d i o x i d e  (Remova l  f rom e f f l u e n t  g a s e s  end  r e c o v e r y  
o f  u s e f u l  p r o d u c t s ) ,  63E 

S u l f u r  f r o m  c o k e - o v e n  g a s  ( R e v i e w ) ,  474 
S u l f u r  l o s s e s  in  s u l f u r - r e m o v l n g  a p p a r a t u s  (S  b a l a n c e s  

f o r  v a c u u m - - c a r b o n a t e  and As~soda m e t h o d s ) ,  1565 
S u l f u r  o x i d e s  p o l l u t i o n  c o n t r o l .  F e d e r a l  r e s e a r c h  and  

development p l a n n i n g  and p r o g r a m m i n g ,  1 9 6 8 - 1 9 7 2  ( C o a l  
d e s u l f u r i z a t i e n  and  r e m o v a l  o f  sulfur o x i d e e  f r o m  f l u e  
gas), 1434 (PB-180769) 

Sulfur recovery fro~ hydregen sulfide of coke-oven gas 
and other gases bN means ef activated carbon (Using 
activated carbon as a catalyst only), Z27 

Sulfur recovery from %he gas from coal distillatlcn, 274 
Sulfur removal from coke-oven gas by the Thylax process 

(Review), 1518 
Sulfur removal (Use o f  iron oxide mass %0 remove organic 

S compounds from gases), 921 
Sulfur removal from gases (Organic S compounds oonver%ed 

to HaS by Ni oa%alyst; S removed bN passage over 
limestone purifier or Ca(QH)e catalNs% to remove S), 
1228 

Sulfuric acid from coke-even gas (Description of the hot- 
activation S-recovery process, a modificatian of %he 
Seaboard process, for removal of HaS and production of 
HaSO~) , 667 

Synthetic etude oil frem coal (Carbonizatien ef coal and 
hydrotreating of coal tar produots), SglS 

Synthetic gas (Processes or converting coal to synthetic 
gas), 5122 

Technological problems in the pPoduc±ion ef sulfurio said 
from hydrogen sulfide by catalytic wet methad in the 
Zdzleszowice eoking plant (Conversion of H sulfide %0 
sulfuric acid was gT~), 1801 

Technological improvement cf the process for removal of 
hydrogen sulfide from coke oven gas, IS08 

Ten years of experience at the pressure-gasifica±ien 
plant at Most (Czeehoslovakla) (Gasifioation ratio of 
steam tO oxygen), 4188 

Total sulfur below i0 grains/lO0 cu. f%., $42 
Treatment of gases with solids and espeoially a 

continuous purification of coal gas and oontinuous 
revivification of spent oxide (Use of Fe oxide to 
remove HAS), 644 

Treatment of gases centalning hydrogen cyanide and 
hydrogen sulfide (HCH and Ra S removed with alkaline 
eolution), 202?  

Treatment of sulfur-contalnlng gases such as water gas 
(Mixture with water vapor at 400 %e SOOSC passed over a 
mlx%ure of ferric end Zn oxides), 580 

Treatment o f  gases produced by the carbonization o f  c o a l  
(Removal of erganic S by hydrogenation using sulfide of 
Me or  NJ and subsequent removal o f  HAS), 684 

Treatment of eoal-distilla%ion gases C A method f o r  
removing NHa~ HaS, and HCN in which the products of 
each step are recycled for use ih preoeedlng steps of 
the o ~ c l e ) ,  5S6 

Treatment of sulfur oompvund-eontalning waste gases from 
the Claus process in coke oven plants (Waste gas from 
Claus preoess, by which HaS from coke-oven gas is 
converted to S, mixed with crude coke-oven gas before 
tar separator te remeve S compounds), 2018 

Two-stage 1'Thylox'' process for hydrogen sulfide 
removal, 438 

Two-stage removal of hydrogen sulfide from fake oven gas 
by arsenious oxide-coda ash method, 958 

Use o f  sulfur-rlch l i g n i t e  (Removal of sulfur compounds 
from c o a l ,  l i g n i % e s  coal gas, flue gas, end c o k e - o v e n  
gas), 976 

Washing of hydrogen sulfide from c o k e  oven gas (Washing 
with emmonla-containing water), IS21 

Washing of hydrogen sulfide from coal-dis%Ills%ion gases 
with ammoniaeal solutions (Washing with NHz solution), 
935 

Washing o u t  hydrogen s u l f i d e  f rom eoke-qven gas (H 
sulfide washed from coke-oven gas with Na carbons%e- 
containing sclutlon ef Na arsenate), 1415 

We% process of sulfur remeval at the Hamburg gas works 
(Using potassium ferrioyanlde and pe±assium oarbonate), 
514 

We% precesses fur sulfur removal free foal gas (Review of 
4 oxidation processes, 5 neutralizatien processes, and 
1 physical process for removal of HAS), gVS 

Wet purlflea%ien fur the removal ef sulfur frem gas 
( O x i d a t i o n  of absorbed HaS %0 S bN alkaline solution of 
KsFe(CN)6), 320 

Wet purification of gas (~esulfurlzation cf coal gas by 
washing with alkaline s o l u t i o n ) ,  890 

Werk of %he Gas Research Board. Report of the Director 
(Review of complete gaslflcatlon; aynthesls of CH~ 
using Ni catalyst; removal o f  organic sulfur frem real 
gas), 3400 

COAL GAS/DRYING 
Purifioa%imn o f  a c o k e - o v e n  gas (Purlflca%ion under 

pressure f o r  removal o f  naphthalene, absorption o f  
benzene h y d r o c a r b o n s  and hydrogen sulfides removal of H 
o x i d e e ,  and drylng)1 1775 



COAL GAS/ENRICHMENT 56~ 

COAL GAS/ENRICHMENT 
Coal g a s i f i c a t i o n  and e n r i c h m e n t  o f  coa l  gas,  4051 
En r i chmen t  in methane of coke -oven  gas by diffusion 

t h r o u g h  porous  w a l l s ,  20 
COAL GAS/HUMIDITY 

R e l a t i o n  o f  c a l o r i f i c  value and o f  c o m p o s i t i o n  o f  gas 
f r o ~  the unde rg round  g a s i f i c a t i o n  o f  coa l  to h u m i d i t y  
o f  the gas ,  4832 

CQAL GAS/HYDROGENATION 
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 a r b o n i z e d  coa l  gases 

( P a r t i c u l a t e  coa l  mixed w i t h  H p rehea ted  to  4000 a t  400 
psi  and passed t o  c a r b o n i z a t i o n  zone to  be heated 500-  
5500;  c a t a l y s t  c o n t a i n i n g  N[ 0 . 5 ,  Co 1 . 0 ,  and ~o 8 .3  
p a r t s  by w e i g h t  on aluminium o x i d e ) ,  3016 

C o n t i n u o u s  d i s t i l l a t i o n  o f  condensab le  v o l s t i l e s  (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 ,  h y d r o g e n a t i o n  c f  v o l a t i l e s ,  
and gasification of c h a r ;  e q u i p m e n t ) ,  161 

H y d r o g e n a t i o n  o f  coke -oven  gas (Thermal  h y d r o g e n a t i o n  on 
c a t a l y s t s  a t  a t m o s p h e r i c  p r e s s u r e ;  u n s a t u r a t e d  
h y d r o c a r b o n s  removed by AI--Co--Mo or Ni--Cr 
h y d r o g e n a t i o n  c a t a l y s t s  s e p a r a t e l y  or  t o g e t h e r  t c  
5 5 0 ° ) ,  3 0 2 0  

Thermal treatment of carbonaceous materials (Using 
phosphates or sulfates of Mn, r e ,  Cu, or Zn and one cr 
more of the  meta ls  Mo, Sn, W, ~e, U, V, Cr, Ni, or Co 
or compounds t h e r e o f ) ,  2591 

COAL GAS/METHANATION 
Enriched coke -oven  gas s u i t a b l e  as a natural gas 

subst i tute (Coke-oven gas methanated with suitable 
c a t a l y s t s  at  180 -5000 ;  H removed, and r e s i d u a l  gas 
e n r i c h e d  with l iqu id  gas t c  c a l o r i f i c  v a l u e  o f  n a t u r a l  
gas), 5062 

Gas i n t e r c h a n g e a b l e  w i t h  n a t u r a l  gas (Gas w i t h  high 
c a l o r i f i c  v a l u e  ( 8 6 0 0  g c a l / c u  m) and e x c h a n g e a b l e  w i t h  
n a t u r a l  gas obtained by m e t h a n a t i c n  o f  coke oven gas at  
180-250 ° and a d d i t i o n  of  l i q u e f i e d  g a s ) ,  5061 

Methanation of coal gas for 6NG (Coal gas produced bN 
Lurgi g a s i f i c a t i o n  p r o c e s s ) ,  5 6 2 0  

N a t u r a l  gas s u b s t i t u t e  from coke -oven  gas ( T h r e e - s t a g e  
m e t h a n a t i o n  p rocess  using Ni c a t a l y s t  to i n c r e a s e  
c a l c r i f i c  v a l u e  o f  coke -oven  gas t o  near t h a t  o f  
n a t u r a l  g a s ) ,  5064 

Process  t c  sake h igh-BTU gas f rom coal  ( F i u i d i z e d - b e d  
gas i f i ca t i on  of coat) ,  5161 

CCAL GAS/PRODUCTION 
Aerodynamic gasification of a coal bed, 501~ 
Analysis o f  s e p a r a t e  s t ages  o f  underg round  g a s i f i c a t i o n  

of brown coal (Effects of seam t h i c k n e s s s  quantitN and 
degree o f  p r e h e a t i n g  o f  a i r  blcwn i n t o  g a s i f i c a t i o n  
zone on heat of combustion of gas produced were 
evaluated), 5194 

Approaches to  new coa l  chem ica l  i n d u s t r y  (Treatments o f  
powdered coal) ,  4191 

Autogenous  c a r b o n i z a t i o n  f o r  t he  c o n t i n u o u s  p r o d u c t i o n  o f  
coke and gas ( D e s c r i p t i o n  o f  equ ipment )~  4870 

B r i t i s h  t r i a l s  in  unde rg round  g a s i f i c a t i o n  ( I f  coa l  is  
hea ted  in  absence o f  a i r ,  v o l a t i l e s  r e p r e s e n t i n g  1 5 - 4 0 ~  
o f  b i t u m i n o u s  c o a l s  are d r i v e n  o f f  as c o a l  gas ) ,  428~ 

Carbonizatlon of coal and s i m u l t a n e o u s  p r o d u c t i o n  o f  
combustible gas ( D e s c r i p t i o n  of electric-resistance 
t ype  furnace described), 132 

Chemical c o n v e r s i o n  of the  gas formed in the underground 
gasification cf coal (Review of uses of gas from 
underg round  g a s i f i c a t i o n ) ,  4944 

C h e m i c a l  p r o d u c t s  o f  t h e  c o m m e r c i a l  c a r b o n i z a t i o n  c f  g a s  
coal, 173 

Clean fuels from coal, 5324 (PB-224530-6-GA) 
Coal 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  ( P r o d u c t i o n  o f  c o a l  

gas and w a t e r  g a s ) ,  135 
Coal g a s i f i c a t i o n  p rocess  and a p p a r a t u s  ( C a l o r i f i c  v a l u e  

o f  gas produced is  ca .  60~ o f  t h a t  o f  o r i g i n a l  c o a l ) ,  
5 4 5 5  

Coal gas i f i ca t i on .  Two-s tage  coal combus t ion  process 
( T w o - s t a g e  coa l  combus t i on  p rocess  c o n s i s t s  o f  
d i s s o l v i n g  c o a l  i n  m o l t e n  Pe w h e r e  c o a l - f i x e d  C and S 
are r e q u i r e d ~  and coa l  v c l a t i l e s  c racked  e m i t t e d  as CO 
and H i ,  5335 

Coal gasification. COED process  p lus  char gasification 
(Plant utilizes COED coal pyrolysis process along with 
molten salt process to gasify COED char), 5330 

COED research aims at oil, gas and char frcw coal (Yield 
from one ton  I l l i n o i s  NO. 6 c o a l  is 610 kg char, 210 
l i t e r s  crude o i l ,  e n d  136  cu m g a s ,  o r ,  a l t e r n a t l v e l y ,  
560 kg c h a r ,  260 l i t e r s  o i l ,  and  280 cu m h y d r o g e n ) ,  
6 8 4 5  

C o m b u s t i o n  o f  c o a l  i n  s u b t e r r a n e a n  d e p o s i t s  ( I n j e c t i o n  
p r e s s u r e  o f  c o m b u s t i o n - s u p p o r t i n g  gas, u s u a l l y  a i r ,  
controls amount of flaemable gas and coal tar liquids), 
5 2 4 7  

Combust ion o f  coa l  by g a s i f i c a t i o n t  4810 
Composition of gases of thermal decomposition of coal 

dus t  f rom Karaganda Bas in  coa l  beds ( H e a t i n g  coa l  dus t  
to  7000 leads  to  r a p i d  e v o l u t i o n  o f  v o l a t i l e  compounds; 
c o m b u s t i b l e  gas c o n s t i t u t e s  more than  94~ o f  t o t a l  
volume of sample, p o r t i o n  o f  methane and H exceeds 
80~)~ 7174 

C o n t i n u o u s  p rocess  f o r  l o ~ - t e m p e r a t u r e  f l u l d i z e d  
c a r b o n i z a t i o n  of coa l  ( D e s c r i p t i o n  o f  e q u i p m e n t ) ,  154  

D e d i c a t i o n  o f  the Do rs ten  p r e s s u r e  g a s i f i c a t i o n  p t a n t  f o r  
b i t u m i n o u s  coal  ( L u r g l  gas p r o d u c e r  m o d i f i e d  so c o a l s  
o f  Ruhr r e g i o n  cou ld  be g a s i f i e d  w i t h  O and steam at  
2 0 - 3 0  a t m ) ,  4 3 0 1  

D e t e r m i n a t i o n  o f  chemica l  e f f i c i e n c y  o f  underg round  gas 
g e n e r a t o r s  ( E q u a t i o n  f o r  chemica l  e f f i c i e n c y  o f  
unde rg round  g a s i f i c a t i o n  o f  c o a l ) ,  4562 

Development  Of a method f o r  the  s t u d y  o f  the  t he rma l  
d e c o m p o s i t i o n  o f  c o a l s  d u r i n g  r a p i d  h e a t i n g  (Rap id  
h e a t i n g  o f  c o a l s  us ing  h i g h - f r e q u e n c y  e l e c t r o m a g n e t i c  
f i e l d ;  a p p a r a t u s  was t h i c k - w a l l e d  q u a r t z  tube charged 
w i t h  c rushed  coa l  n i x e d  w i t h  smal l  s t e e l  s p h e r e s ) ,  7122 

E t h y l e n e  and coa l  gas f r o m  the  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  c o a l s  or  l i g n i t e  by i n j e c t i o n  o f  l i q u i d  and 
gaseous h y d r o c a r b o n s  i n t o  coke ovens ,  1 5 7  

E x t r a c t i o n  ( p e p t i z a t i o n )  o f  P o l i s h  hard coa l  ( S o l v e n t s  
used were t e t r a l l n  t a n t h r a c e n e  o i l ,  and  heavy o i l  
o b t a i n e d  from the  e x t r a c t ;  coa l  was fed i n t o  r e a c t o r  ms 
pas te  a t  lOG arm and 4500C; y i e l d s  o f  e x t r a c t  and gas 
were 61 .2X and 9 . 6 ~ ,  r e a p . ) ,  7334 

P l o w - t y p e  coa l  g a s i f i e r  ( Imp roved  c y l i n d r i c a l  g e n e r a t o r ;  
steam fed at  60OAF; a i r  p rehea ted  to  800OF; o p e r a t i n g  
p r e s s u r e  o f  400 p . s . i . g . ) ,  4824 

Gas from c o a l .  Fuel o f  the f u t u r e  ( S u r v e y  w i t h  6 
r e f e r e n c e s ;  co l  g a s i f i c a t i o n  seen as p r I e a r y  s u b s t i t u t e  
f o r  n a t u r a l  gas;  d i s c u s s i o n  o f  c h e m i s t r y  and t y p e s  o f  
processes  under s e r i o u s  c o n s i d e r a t i o n ;  s u g g e s t i o n  or  
CH~ as a u t o m o t i v e  f u e l ) ,  5197 

Gas from c o a l s  o f  Sao Je ron imo (NONE), 4?38 
G a s - p r o d u c e r  p l a n t s  ( G a s - p r o d u c e r  t h e o r y  is  rev iewed  and 

p r a c t i c a l  o p e r a t i o n  cf p roduce rs  d i s c u s s e d ) ,  3415 
Gas y i e l d  d u r i n g  c a b o n i z a t i c n  o f  T l s c c  c o a l s  (Gas 

produced decreases  w i t h  i n c r e a s i n g  p a r t i c l e  s i z e  of 
coa l  c h a r g e ;  m o i s t u r e  c o n t e n t  o f  coa l  does no t  a f f e c t  
gas y i e l l d ) ,  4981 

Gasification of f u e l s .  M a n u f a c t u r e  of gas from Styrian 
brown coal (Equipment), 4323 

Gasification cf e a r t h y  brcun coal under pressure in a 
p i l o t  p l a n t ,  4630 

Gasification of pulverized coal (Final p r o d u c t  contains 
COz 2 2 . 0 ,  CC 2 9 . 5 ,  H 3 8 . 0 ,  and CH~ 0 . 5 ~ ) ,  4175 

G a s i f i c a t i o n  o f  D i m i t r o v o  coa l  In g e n e r a t o r s  f o r  mixed 
gas (Efficiency of g a s i f i c a t i o n  (as  r e g a r d s  coa l  gas )  
is about  69~), 4459 

Gaslfication of  caking coal in a free-fall, fluld-bed 
r e a c t o r  (Gas produced to m e t h a n a t o r  f o r  p r o d u c t i o n  o f  
h igh  Btu g a s ) ,  5033 

H igh -speed  p y r o l y s i s  o f  brown coa l  in a s t ream [ o f  
s t e a m ] ,  7164 

H y d r o g e n a t i o n  o f  coa l  to  g lue  m e t h a n e - c o n t a i n i n g  gases ,  
5126 

I n t e n s i f y i n g  the  g a s i f i c a t i o n  p rocess  under  p r e s s u r e  
( P o s s i b i l i t y  o f  i n c r e a s i n g  gas p r o d u c t i o n  to  3000 
m ] / m a / h r  a t  20-25  aim ts  o u t l i n e d ;  c o a l s  w i t h  h i gh  ash 
c o n t e n t  l e s s  s u i t a b l e  f o r  gas p r o d u c t i o n ) ,  4739 

L i q u e f a c t i o n  and g a s i f i c a t i o n  o f  coa l  (Rev iew w i t h  
r e f e r e n c e s  to  p a t e n t s ) ,  7020 

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  in an e x p e r i m e n t a l  flow 
p l a n t  ( H y d r o g e n a t i o n  a t  6 a im:  p l a n t  c a p a c i t y  of 
5 0 k g / d a y ) 9  2939 

L o w - t e m p e r a t u r e  thermal t r e a t m e n t  in  f l u i d i z e d  beds of 
typical coals of western Siberia ( P r e p a r a t i o n  and 
t he rma l  t r e a t m e n t  o f  t y p i c a l  c o a l s ;  p a r t i a l  
d e c o m p o s i t i o n  in  f J u i d i z e d  bed a t  200 -600  o in  s t ream o f  
i n e r t  gas (N or COz) to  d r i v e  o f f  most o f  0 compounds 
as CO z and HzO; purpose was to  d e v e l o p  methods fo r  
preparing low-rank c o a l s  f o r  use in making l i q u i d  
chemicals and gases of high calorific value), 4768 

M a n u f a c t u r e  of coa l  gas,  4229 
Naphtha and gas f r o ~  coal, 4892 
New deve lopments  in a n t h r a c i t e  g a s i f i c a t i o n  (Gas 

c o n c e n t r a t i o n  ranges o f  CCs 2 4 - 7 ,  CC 2 4 - 7 ,  and H 4 0 - 1 ;  
t e s t s  using Pennsylvania a n t h r a c i t e  in Lurgl 
g e n e r a t o r s ) ,  4635 

Oxygen g a s i f i c a t i o n  o f  c o a l .  Some unso l ved  p r o c e s s i n g  
p r o b l e m s ,  4286 

P r e p a r a t i o n  of an ene rgy -p roduc ing  gas f r o m  s u l f u r  c o a l s  
o f  the w e s t e r n  Donets Basin by t h e i r  p r e s s u r i z e d  
fluidized-bed g a s i f i c a t i o n  ( G a s i f i c a t i o n  at 900-1000  o 
and 10 aim y i e l d i n g  gas o f  1100-1220 K c a l / m a ) ,  5193 

Pressu re  g a s i f i c a t i o n  of s o l i d  f u e l s  w i t h  steam end 
oxygen ( T e s t i n g  of Russ ian  coals of low calorific value 
and p e a t ;  use o f  a i r ,  a i r  + s team,  and O)t 4558 

Process to  make h igh-BTU gas from coa l  ( 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  c o a l ) ,  5161 

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  o f  s o l i d  fuels (Review o f  
180 p r o c e s s e s ) ,  4118 

P r o d u c t i o n  o f  g e n e r a t o r  gas from brown COal and l i g n i t e  
( E f f e c t s  o f  m o i s t u r e  and ash c o n t e n t ) ,  3849 

Production of g e n e r a t o r  gas from Chukurovsk t  coa l  by 
oxygen e n r i c h m e n t  ( A d d i t i o n  of 3.5X 0 to  s i n  and steam 
r e s u l t e d  in  150 kca l /mS i n c r e a s e  in  hea t  c o n t e n t  of gas 
p r o d u c e d ) ,  4802 

P r o d u c t i o n  o f  I l l u m i n a t i n g  g a s  f rom G u s i n o o z a r s k i l  c o a l s ,  
4971 

P y r o l y s i s  o f  h e a v y  t a r s  f r o m  the  sem icok lng  o f  
Cheremkhovsk l l  c o a l s  ( P y r o l y s i s  a t  650 -1000o;  
p r o p o r t i o n  o f  u n s a t u r a t e d  compounds In gas d e t r a i n e d  
w i t h  i n c r e a s i n g  t e m p e r a t u r e  f rom 40X at  650 -700  ° t o  5X 
a t  1 0 0 0 0 ) ,  7124 

Rapid C i t y  - s tep  t h r e e  f o r  coa l  gas ( P i l o t  p l a n t  f o r  
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R e g e n e r a t i v e  method o f  u n d e r g r o u n d  g a s i f i c a t i o n  p r o c e s s  

o f  coa l  ( H e a t i n g  v a l u e  a t  900 -1000  Kca t /m  s i n c r e a s e d  t o  
1300-1400  Kca l /m s bM i n c r s a s i n g  ~ c o n t e n t  to  23~ ;  w i t h  
0 and steam it was 2500 k c a l / m ~ ;  gas composition o f  COs 
1 3 . 5 8 ,  0 0 . 2 2 ,  ca 6 . 3 2 ,  H 5 8 . 5 ,  CH~ 4 .28~  N 1 7 . 1 ~ ) ,  
~579 

Research  on brown coa l  s t  U o i v e r s l t ~  o f  Melbou rne  ( C o a l  
gas p r o d u c t i o n ) ,  3868 

S l a g g i n g  fixed-bed g a s i f i c a t i o n  c f  ~ o r t h  Dakota l i g n i t e  
a t  p r e s s u r e s  t c  400 p s i g  ( P i l o t  p l a n t  f o r  p r o d u c t i o n  o f  
coal gas], 5176 (BM-RI-7408) 

Slow t h e r m a l  d e c o m p o s i t i o n  o f  Chukurovo  coal at 
a t m o e p h e r i c  p r s s s u r a  and in  vacua in  t h e  2 0 0 - 8 0 0 0  range  
( I n  vacuum, y i e l d  of  t a r  and gas i n c r e a s e d ) ,  7168 

SO= f r e e  two-stage c o a l  combustion process (Coel S i s  no t  
o x i d i z e d  under  r e d u c i n g  c o n d l t i o n s  existing during 
c o m b u s t | o n ) ,  1745 (P~-211888) 

S t a t u s  and d e s i g n  characteristics of the BCR/DCR bl-gas 
pilot plast (S t o n / h r  BI-GAS p i l o t  plant), 5203 

S g n t h s t i c  gas ( P r o c e s s e s  o r  c o n v e r t i n g  coal t c  s~nthetic 
g a s ) ,  5122 

S y n t h e t i c  o i l  f rom c o a l  ( C s t a l N t i c  h N d r o g e n a t i c n  i n  
a u t o c l a v e  at  140-210 aim up t o  475 o in  p r e s e n c e  o f  
ammonium molMbdate and 5n c h l o r i d e  o r  Zn c h l o r i d e  gave 
c r u d e  o i l +  g a s ,  coke~ and w a t e r ;  h y d r o r e f i n i n g  w i t h  CoO 
and No o x i d e  on AI oxide fcllowed by cracking)~ 6877 

T a r ,  gas~ and cha r  f r c m  c a k i n g  and n c n c o k i n g  coa l  o r  
l i g n i t e  ( P r e p a r e [ o n  of  c l e a n  c o a l  g a s ) ,  174 

Technological process analysis of the gaslficatlon of raw 
coal using nuclear energ~  (Manufacture of gases fro~ 
coal asd l i g n i t e  r e v i e w e d ;  g references), 5157 

Thermal d e c o m p o s i t i o n  o f  S i b e r i a n  c a a l s  during slow 
h e a t i n g  ( L a b o r a t o r y - c a s t e  distillation on coals of 
d i f f e r e n t  ranks; c a l o r i f i c  v a l u e s  o f  gases o b t a i n e d  
ranged from 2330 t o  5680 keel/mS), 7119 

Thermal  decomposition o f  s o l i d  fuels with the aid of 
m e t a l l i c  heat c a r r i e r s  (Labcrator~ apparatus with peat 
or  c o a l  a imed w i t h  l e t s [  sphe res  hea ted  to  500 -700  ° by 
i n d u c t i o n  f u r n a c e ) ,  7120 

Thermal treatment o f  certain Kir~izia and Kazakhstan 
coals i n  retorts (Coals hea ted  tc 460-850 ° in bronze or 
s t e e l  t u b u l a r  r e t o r t s  in  r e s i s t a n c e  f u r n a c e ) ,  7118 

Therma l  t r e a t m e n t  o f  brown c o a l  f o r  i t s  use f o r  power 
p r o d u c t i o n  (Use of e l e c t r l c a l l ~  hea ted  r e t o r t ) ,  7121 

Unde rg round  g a s i f i c a t i o n  o f  f u e l s .  Unde rg round  
g a s i f i c a t i o n  of L i s i c h a n s k  c o a l  (Use of O - e n r i c h e d  
s t e a m - s i r  b l a s t  ( 6 5 - 7 4 ~  C) r e s u l t e d  in gas containing 
15% N, 40~ COs, and 45~ CC + H ) ,  4765 

Undsrground g a s i f i c a t i o n  of coal i r a  steam-oxygen-elf 
b l a s t  ( E x p e r i m e n t s  w i t h  b l e s t  r a t e  o f  900 and 1400 
normal  cu .  m . / h r  a t  0 c o n c e n t r a t i o n  in t he  blast o f  $ 5 -  
70~), 4795 

Zona l  c h a r a c t e r i s t i c s  o f  the  g a s i f i c a t i o n  p rocess  o f  a 
c o a l  seam i n  a c h a n n e l  and t he  schema o f  gas p r o d u c t i o n  
( A v e r a g e  c o m p o s i t i o n  o f  gas p roduced  i n  9 0 - m - l o n g  
c h a n n e l :  CH~ 2, CO 4,  H 16,  CO~ 1 7 ~ ) ,  4575 

COAL GAS/PURIFICATION 
35 e q u a t i o n s  f o r  r e a c t i c n s  o c c u r r i n g  i n  gas p u r i f i c a t i o n  

w i t h  I r o n  o x i d e ,  305 
A b s o r p t i o n  of  hydrogen s u l f i d e  and ammonia from gases 

( U s i n g  ammonia polvthionate and ammonium thiosulfa%e), 
206 

A d s o r p t l c n  p u r i f i c a t i o n  o f  cake gas f rom o r g a n i c  s u l f u r  
compounds and heavy h ~ d r o c a r b o n s .  I I .  I n v e s t i g a t i o n  of 
adsorption methods of purification by using industrial 
coke gem (Use o f  a c t i v a t e d  c a r b o n  as a b s o r b i n g  a g e n t ) ~  
948 

A n a l N s i s  o f  a dgnamic  model for t he  two- -s tage  
m o n o s t h a n o l a m i n e  p u r i f i c a t i o n  o f  coke oven gas by 
t h e o r y - o f - g r a p h =  methods  ( A n a l y s i s  o f  dgnamic  model  o f  
2 - s t a g s  e x t r a c t i o n  o f  CO z and HaS)s 1692 

A p p a r a t u s  and method o r  p u r i f y i n g  gases c o n t a i n i n g  
ammonia and hyd rogen  sulfide (Wash ing  i n  a s p r a ~  o f  
d i l u t e ,  aqueous f e r r o u s  sulfate)+ 1610 

A p p a r a t u s  end method f o r  p u r i f y i n g  gases c o n t a i n i n g  
ammonia and hNdrogen s u l f i d e  ( C o k e - o v e n  gem passed  
t h r o u g h  s p r a ~  o f  FeSO~ s c i u t i o n ;  HaS reduced from 8q/m 3 
to  1 ppN and NHs f r o m  lOq to  20 mg/ma) ,  1613 

A p p l i c a t i o n  of  f l u i d i z e d - s o l i d s  t e c h n i q u e  t o  c o a l  gas 
p u r i f i c a t i o n  ( U s e  of  Fe ~x~de a s  p u r i f i c a t i o n  m a t e r i a l ;  
comparison o f  two methods )~  728 

A p p l i c a t i o n  o f  the  f l u i d i z e d  s o l i d s  t e c h n i q u e  t o  c o a l - g a s  
p u r i f i c a t i o n ,  723 

A p p r a i s e [  o f  t he  o p e r a t i o n  o f  a gas p r e s s u r e  p u r i f i c a t i o n  
p l a n t  in  the  c a k i n g  works  ~ Z d z l e s z o w i c e ' ' ~  1494 

Banfle[d process (Remova l  of C dloxldes H s u l f i d e ,  and 
COS from sour  natural gas and raw gases produced during 
m a n u f a c t u r e  o f  s u b s t i t u t e  n a t u r a l  gas by partial 
o x i d a t i o n  of  c o a l  o r  o i l  c r b  9 naph tha  r e f o r m i n g ) ,  1957 

B u r n i n g  o f  ammonla i n  c o k e - o v e n  gases with simultaneous 
burning of t he  h y d r o g e n  s u l f i d e  ( C o n v e r s i o n  of ammonia 
tc  N and w a t e r  and o f  h y d r o g e n  s u l f i d e  t o  S), 1394 

C s t a l ~ t l c  purification o f  cake oven  gases (Two reec%ors  
w i t h  Pd c a t a l y s t ;  gas f i r e [  passed  t h r o u g h  
h y d r o g e n a t i o n  e q u i p m e n t ) +  1375 

C l e a n i n g  end p u r i f i c a t i o n  cf gas by ethenolamines 
(Remova l  o f  CO z and HsS; rmvlew w i t h  29 r e f e r e n c e s ) ~  
899 

C l e a n i n g  coke -oven  gss b N t he  S t r e t f o r d  p r o c e a s ,  1325 
Coal gas (Washing w i t h  ammaniacal liquer, cuproammoniacal 

s c l u t l o n +  and k e r o s e n e ) ,  224 
Coal  g a s  ( E x t r a c t i o n  o f  NHs and HaS f r o m  c o a l  g a s e s  t o  

f o r m  (NH~)zSO ~ and  S ) ,  225 
Coal  g a s  a s  a s u b s t i t u t e  f o r  s y n t h e s i s  g a s  I n  %he 

F l s c h e r - - T r o p s c h  s N n t h e s I s  (Remova l  o f  0 f r o m  c o a l  gas 
bg passage o v e r  Cu t u r n i n g s  a t  3 2 0 - 5 0 0 ;  gas f r e e d  o f  S 
by passage o v e r  a l k a l i z e d  FeaOs a t  250o ;  e a t a l N s t  o f  
100 Co, 5 ThOa, 8 MgO, 80 k i e s e l g u h r ) ,  6E71 

Coal-gas purification (Removal of NHs, HaS, and (CN}2 bN 
w a s h i n g  with l y e s  c o n t a i n i n g  ammonium p o l M t h i c n a t e  and 
(NH~)aSaO3), 230 

Coal gas purification in the Leopeldau gas works (Gas 
scrubbed w i t h  s o l u t i o n  c o n t a i n i n g  free a m m o n i a ,  
combined ammonia~ thiosulfa%e, sulfate, thiocNanate+ 
hNdrogen sulfides end  hNdroquinone), 1385 

Coke oven gas f r e e  f r o m  a c i d i c  gases ,  2075 
Coke oven gas (NHa, HaS, and HCN removed bg scrubbing 

with waste liquor from steel pickling), 1272 
C o l l e c t i o n  o f  ammonia,  b e n z e n e ,  and h y d r o g e n  s u l f i d e  

[from coke-oven gas] ( S  used to manufacture (NH~)aSO~; 
benzene c o l l e c % e d w i % h  wash o i l  and activated c a r b o n ) ,  

C o n v e r s i o n  o f  c a r b o n  m o n o x i d e  (Remova l  o f  Ca and S -  
c o n t a i n i n g  compounds f r o m  c o k e - o v e n  ges ;  gas washmd 
w i t h  s o l u t i o n  o f  soda and a n t h r a q u l n o n e s u l f c n i c  a c i d  as 
c a t a l ~ s % ;  diagram o f  apparatus), 1356 

C o n v e r t i n g  coke oven ammonia and hNdrogen s u l f i d e  
( S c r u b b i n g  make-oven  gas w i t h  w a t e r  %o remove ammonia 
and H sulfide)~ 1400 

C o o l i n g  and wash ing  o f  coke  oven gases~ and  s imu l%eneous  
r e m o v a l  o f  emmonia,  h y d r o g e n  s u l f i d e ~  and o t h e r  a c i d  
components ( G a s  cooled to  ca .  45 ° in 1st indirect 
c o o l i n g  s t a g e  and then to c a .  20 ° in 2nd d i r e c t  s t a g e ] ,  
1536 

C N c l i c  p r o c e s s  f o r  r e m o v a l  o f  h ~ d r o g e n  s u l f i d e  and 
ammonia from coke-oven gas (HaS scrubbed selec%ivel~ 
with NH~OH; NHa bound by aqueous solution of 
(NH~)HaPO~--(NHd)zHPO~)~ 1726 

Dedication of %he Dorsten pressure gasification plant for 
bitumlnous coal ( L u r g i  gas producer modified so coals 
of Ruhr region could be geslfied with 0 and steam at 
20-30 a%m), 4301 

Desulfurizing gas containing h~drogen sulfide (HaS and 
HCN removed from coke-oven gas b~ scrubbing with 
aqueous NaaCOs), 1986 

Desulfurize[ion "of coke-oven gas (H~S and NHa scrubbed 
from ooke-gven gas in several stages), lZ15 

Dry purificatlon of gas (Removal of H2S and tar droplets 
b~ passage through flnel~ divided coke at 18 to ~o), 
537 

Efficient removal of ammonia and h~drogen sulfide from 
gases (Washing and %hen s c r u b b i n g  using aqueous 
solution of ammonia; three-stage process)~ 1460 

Eiec%ros%a%is gas purification at %he S%uttgar%--gaisburg 
coke oven plant (Efficiency f o r  removal of ±at,. 
naphthalene, NO, ligh% oils HCN, and HAS), 910 

Elimination of sulfur and carbon dioxide from coke-oven 
gases b~ means of ammonia water under pressure (13 aim 
pressure), 321 

Experimental installation for coal-gas peril[cation under 
atmospheric pressare in plate and bell--jar washers, 700 

Extraction of hydrogen salflde and h~drogen c~anide from 
gas mixtures containing carbon dioxide (By scrubbing 
under pressure with benzene or xNlene), 1093 

Feld processes for the extraction of ammonia and hvdrogen 
sulfide from coal gas (NGNR), 263 

Gas purification (Removal of HaS and other impurities 
using Fe, Ni, and Sn group and their compounds as 
catal~sts), 319 

Gas purification (Removal of NH3 and S using wash liquor 
containing an Fe compound in suspension), 290 

Gas purification (Tar and moisture condensed b~ spraglng 
gas with NHa; use of alkaline solution, such as Na2CICa 
to remove HaS, HCN, and NHs), 886 

Gas purification (Removal of H2S and HCN)~ 664 
Gas-purifNing materials (Removal of S or RCN from coal 

gas or producer gas using porous nodules of Fe oxides 
end sawdust to which is addedPesin-con%aining 
agglomerant that forms gel in the mass), 480 

Gasification of fuels. Purification of coke oven gas 8% 
transmission pressure in the Ruhr region (Gas is passed 
through tar precipitator and HCN masher at normal 
pressure and then compressed %0 10 elm; HaS and NH s are 
later removed), 4318 

Girdler process for gas purifieatlon (Ethanolamines am 
absorbers of COo end HAS), 307 

High-DTU gas from coal, 5313 
HMdrogen sulfide removal from coal-distillation gases 

(Use o f  ammoniacal liquor; equipment description], 1214 
H~drogen sulfide from coke-oven gas (R~S, HCN, and COo 

reoovered from coke-oven gas b~ absorption in NaaC03 
solution; equipment), 1290 

Modern practices in gas purification and h~drocarbon 
r e c o v e r ~ +  917 

New commercial a p p l i c a t i o n  of %he Welter Fold 
poly%hiona%e p r o c e s s ,  263 

New process washes c o k e - o v e n  gas with waste p i c k l e  l i q u o r  
(Removal of NHs, HaS, and HCN), 901 
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Operation of the ' 'Manchester ' '  l iquid p u r i f i c a t i o n  p l a n t  
at Linacre, Liverpool (Re=oval of HzS and HCN by 
Kanchester prccess~, ~36 

Perox  p l a n t  f o r  r e m o v a l  c f  h y d r o g e n  s u l f i d e  f r o ~  c o k e -  
over gas (NH] and H~S re  aresoved by washin[; after 
re.oval of naphthalene; operating deta i ls  of plant and 
costs are discussed), 951 

Pilotmplant studies of the  hot-carbcnate process for 
removing carbon dioxide ard hydrogen sul f ide (Removal 
of CO z and H~S from gas ~ i x t u r e s  n e c e s s a r y  in 
s y n t h e s i z i n g  l iquid  fuels f rom coal ) ,  1280 

Principles of coal-gas purification (Revie~ of v~ricus 
p h y s i c a l - c h e m i c a l  methods)~ 704 

Progress in the u t i l i z a t i o n  of nitrogen and su l fur  in  
coal (Review o f  processes and equ ipment  for pur i fy ing 
coal gas and recovering by-products), 431 

Pur i f i ca t ion  of coal or coke-oven gas (~emoval of H25 and 
HCN by washing with a neutral or acidic aqueous 
solut ion cf CuzSO~), 1118 

P u r i f i c a t i c n  o f  coke-oven gases and production o f  a 
cocbustible gas rich in hydrogen and carbon monoxide 
(Crude coke-cven gas ~ur i f ied and most of ar, 
aromatiess naphthalene, nitrogen compounds+ and 5 
compounds removed using stea~ end oxide cr su l f ide  
c a t a l y s t ) ,  1371 

Purification of fuel gases (Coal gas containing HCN, HzS , 
and ~;H 3 washed with aqueous suspersJcn containing Ni{~ 
polysulf ide and fine S p a r t i c l e s ) ,  18~0 

P u r i f i c a t i o n  o f  coke-oven gas frc~ hydrogen s u l f i d e  b~ a 
s o l u t i o n  o f  monoe thano lam ine  under p i l o t - p l a n t  
conditions (Absorption o f  HzS and CC~ by technical 
m o n o e t h a n c l s m i n e ) ,  1199  

Purification of gases containing hydrocarbons and 
hydrogen sulfide (By low-temperature absorptio~ with 
toluene or xyiene), 1049 

Puri f ica t ion of d i s t i l l a t i o n  gases (Removal of NHs, H~S, 
and HCN by washing), 616 

Purification of a coke-oven gas (Purification under 
pressure for removal of naphthalene, absorption of 
benzene hydrocarbons and hydrogen sulfide, removal of H 
o x i d e s ,  and d r y i n g ) ,  1775 

P u r i f i c a t i o n  o f  coke  o v e r  g a s  ( G a s  c o n t a i n i n g  HCN+ ~H3+ 
and H2S purif ied by washing with aqueous S suspension 
to g i ve  NH~SON, (NH~)zSzOs, and s o l i d  S), 201~ 

Purification of carbon ~cnoxide-eontalning gases (CC- 
containing gases, especleily those produced by dry 
d i s t i l l a t i o n  or  g a s i f i c a t i o n  o f  fuels), 883 

P u r i f i c a t i o n  o f  coke -oven  gas (Recove ry  o f  h y d r o c a r b o n s  
f rom coke -oven  gas by a c t i v a t e d  c h a r c o a l  increased when 
c h a r c o a l  already used once for t h i s  purpose is 
connected in series before adsorption columns; NH], 
C~oHs, and H~S s e p a r a t e d  first), 989 

P u r i f i c a t i o n  o f  c o k e - o v e n  gas f o r  h i g h - p r e s s u r e  
underg round  s t o r a g e  ( A r o m a t i c  hydrocarbons and 
b u t a d i e n e  removed by a c t i v a t e d  carbon f o l l o w i n g  removal  
of H su l f ide ,  HCN, and NO by suitable absorbers), 1406 

P u r i f i c a t i o n  o f  gases c o n t a i n i n g  hydrogen c y a n i d e  and 
hydrogen  sulfide (HCN and HzS fixed in water in form of 
N-containing S compounds and removed by burning with 
excess  atr a t  1100-1200 o to  SO 2 to  be recove red  as 
HzSC~, s u l f a t e ,  or  s u l f i t e ) ~  2048 

P u r i f i c a t i o n  o f  coa l  g a s ( R e s i d u e s ,  d u s t ,  e t c . ,  removed 
h y d r a u l i c a l l y ;  t h e n  g a s  iS c o o l e d  and h e a v y  t a r  and 
medium oll are condensed f r a c t i o n a l l y ) ,  1125 

P u r i f i c a t i o n  o f  l i g n i t e  coke gas by the G i r b o t o l  p r o c e s s  
w i t h o u t  pressure ( A b s o r p t i o n  o f  CGz and HaS by 
NHtCHzCHzOH, NH(CHeCHz~H)z , N(CHzCH~OH)s , and an 
a l k a l i n e  s o l u t i o n  o f  s u l f o s o l v m n  B (C~HsOzNK) was 
s t u d i e d  in e s p e c i a l l y  des igned a p p a r a t u s ) ,  1257 

P u r i f i c a t i o n  o f  i n d u s t r i a l  gases (Removal o f  HzS and CO~ 
from coa l  d i s t i l l a t i o n  gas by s c r u b b i n g  w i t h  aqueous 
NH a s o l u t i o n ) ,  986 

P u r i f i c a t i o n  o f  c o k e - o v e n  gas by removal  o f  CO z and HzS 
w i t h  e t h y l a m i n e  (Gas t r e a t e d  w i t h  Na a r s e n a t e  s o l u t i o n  
and bog i r o n  ore t o  remove most o f  HzS; c y c l e  gas then  
compresses and sc rubs  tn s e r i e s  o f  t owers  with HzC , 
CzHsNHz, caust ic ,  and  HzO again), 1006 

P u r i f y i n g  a f u e l  gas c o n t a i n i n g  hydrogen c y a n i d e ,  
hydrogen s u l f i d e ~  and smmonla (Gas scrubbed in  aqueous 
a l k a l l  s o l u t i o n  c o n t a i n i n g  small p a r t i c l e s  of S t o  
remove 95 t  o f  HCN, 90~ o f  HzS , and 30~ o f  NH] ) ,  2056 

P u r i f y i n g  coal gas, etc., 210 
P u r i f y i n g  gases (Wet p u r i f i c a t i o n  o f  such gases as coa l  

g a s ) ,  481 
Purifying coal or similar gases ( I+ 215 
P u r i f y i n g  c o k e - o v e n ,  e t c . ,  gases (Removal  o f  S compounds 

and CO e by wash ing w i t h  h igh  b o i l i n g  h y d r o c a r b o n s  or  
p h e n o l s ) ,  253 

P u r i f y i n g  coke -oven  gas (Removal o f  NHs, HCN, and S ) .  482 
P u r i f y i n g  g a s e s  s u c h  a s  t h o s e  f rom c o a l  d i s t i l l a t i o n  

( S c r u b b i n g  w i t h  l i q u o r  c o n t a i n i n g  i r o n  o r  manganese 
compounds) ,  216 

P u r i f y i n g  f u e l  gases ( D e s u i f u r i z a t i o n  by p a s s i n g  o v e r  
n i c k e l ,  c o b a l t ,  o r  copper  compounds) ,  218 

P u r i f y i n g  c o a l  gas,  e t c .  (Use o f  PezOs, Fe(OH),  o r  Ni 
s a l t s  i n  s u s p e n s i o n  f o r  g a s  p u r i f i c a t i o n  i n  t h e  fo rm o f  
f r e e l y  f a l l i n g  l i q u i d  f i l m ) ,  248  

R e a c t i o n s  i n v o l v e d  and  r e a c t i o n  v e l o c i t i e s  f o r  the  

regeneration of the scrubbing solut ions in the metal 
thionate processes for pur i fy ing coal gas from a~monla 
and hydrogen su l f ide,  86~ 

Reactions involved and the reaction ve loc i t ies  for the 
r e g e n e r a t i o n  o f  the s c r u b b i n g  s o l u t i o n s  in the meta l  
thionate processes for pur i fy ing coal gas from ammonia 
and hydrogen su l f ide ,  Manganese sul fate process, 860 

Recovery and u t i l i z a t i o n  of nitrogen and sul fur  produced 
in coal carbonization (Recovery as useful products), 
688 

Recovery of the by-products nitrogen end sul fur  in the 
coke end gas industry (Description of l iqu id  
p u r i f i c a t i o n  with recovery of S and description of Bahr 
process), 239 

Recovery of chemicals from underground coat gas i f i ca t ion  
gas In a large-scale laboratory apparatus (P i lo t - sca le  
laboratory apparatus), 5035 

Rectisol process (Pu r i f i ca t i on  of crude gas produced by 
coal gas i f i ca t i on ) ,  1965 

Reduction of atmospheric po l l u t i on .  Volume 1. Main 
r e p o r t .  F i n a l  r e p o r t  J u n e  1 9 7 0 - - J u n e  1 9 7 1 .  See a l s o  
Volume 2,  PB--210 674 ( R e d u c t i o n  o f  SEe, n i t r o g e n  
o x i d e ,  and p a r t i c u l a t e  e m i s s i o n s  in  f l u e  gas by use o f  
f l u i d i z e d  bed c o a l  c o m b u s t i o n  p r o c e s s  u l t h  a d d e d  
l i m e s t o n e  o r  d o l o m i t e ) ,  1597 ( P B - - 2 1 0  6 7 3 )  

Reduction of atmospheric po l l u t i on .  Volume 2.  Appendices 
1 -3 .  F i n a l  r e p o r t  Jun l g 7 0 - - J u n  1971.  See a l s o  Volume 
I .  PB- -210 E72 and Volume 3.  PB- -210 675 ( R e d u c t i o n  o f  
SG 2 , n i t r o g e n  o x i d e ,  and 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  
g a s  by f l u l d l z e d  bed c o m b u s t i o n  o f  c o a l ) ,  1595 ( P B - - 2 1 0  
674) 

~eduction of atwospheric pollution. Vclome 3. Appendices 
Q-9.  Final report Jun 1970 - - Jun  1971.  See also Volume 
2, PB- -210 674 ( R e d u c t i o n  o f  SO a c o n t e n t  o f  f l u e  gas by 
f l u i d i z e d  bed combus t i on  o f  c o a l ) ,  1598 ( P B - - 2 1 0  675)  

R e g e n e r a t o r  p rocess  for the  s e p a r a t i o n  Of c o k e - o v e n  gas 
(Coke -oven  gas a f t e r  removal  o f  t a r  and ammonia, l l  
coo led  to  e l i m i n a t e  i m p u r i t i e s  such as benzene,  S 
compounds, carbon d i o x i d e ,  w a t e r ,  nd me thane ) ,  1351 

Removal and recovery of ammonia and sulfur from coal- 
d i s t i l l a t i o n  gas (Removal and r e c o v e r y  o f  HzS and NH 3 
w i t h o u t  a d d i t i o n  o f  any r e a g e n t s ) ,  760 

Removal o f  h y d r o c y a n i c  a c i d ,  ammonia, and hydrogen 
s u l f i d e  f rom coke -oven  gas ( S c r u b b i n g  w i t h  ammontacal S 
s u s p e n s i o n  c o n t a i n i n g  p o l y s u l f l d e s  t o  remove HCN; 
t r e a t m e n t  w i t h  NH] s o l u t l c n  to  remove HAS), 867 

Removal  o f  s u l f u r  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 N 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  produced i n  d e s t r u c t i v e  
d i s t i l l a t i o n  o f  coa 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. r e s p . ) ,  1269 

Removal o f  HCN, HzS . and NHs by washing w i t h  (NH~)e$~O * 
and (NH%)zS,06,  362 

Removal o f  hydrogen s u l f i d e  and ammonia f rom coke oven 
gas (HzS and NH] removed by s c r u b b i n g  gas w i t h  s o l v e n t  
c o n t a i n i n g  As compound c a t a l y s t ) ,  1776 

Removal o f  h y d r o c y a n i c  a c i d  and o r g a n i c  s u l f u r  compounds 
f rom coke -oven  gas (Gas p u r i f i e d  by s c r u b b i n g  w i t h  
s o l u t i o n  c o n t a i n i n g  As and h y d r o q u i n o n e  or  
n a p h t h o q u i n o n e ) ,  2028 

Removal of ammonia and hydrogen sulfide from gas by means 
of t h i o n a t e  s o l u t i o n s ,  348 

Removal of a c i d i c  c o n s t i t u e n t s  f rom g a s e s  (Removal  of 
HCN, HzS , and NO f rom c o k e - o v e n  g a s  u s i n g  h y d r a t e d  
PEG), 932 

Removal o f  hydrogen s u l f i d e  from gases ( 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 ) ,  1267 

Removal o f  HzS , COz. and HCN from coa l  gases by 
a b s o r p t i o n  w i t h  a l k a l i  meta l  compound end b o r i c  ac i d  
m i x t u r e ,  317 

Removal o f  ammonia  and hydrogen s u l f i d e  f r o m  coke oven 
gas ( T w o - s t e p  wash ing p r o c e s s ;  c a t a l y t i c  o x i d a t i o n  
g i v e s  s u l f u r i c  a c i d ) ,  1628 

Removat o f  hydrogen s u l f i d e  and carbon  d i o x i d e  f rom g a l e s  
( G a s e s ,  such as t hose  from c a r b o n i z a t i o n  o f  c o a l ,  f r e e d  
f rom HzS and CO= s c r u b b i n g  w i t h  a l k a l i n e  l i q u i d  
c o n t a i n i n g  O c a r r i e r ) ,  117~ 

Removing ammonia  and hydrogen s u l f i d e  f rom c o a l -  
d i s t i l l a t i o n  g a s e s ,  e t c .  ( T r e a t e e n t  w i t h  s o l u t i o n  o f  
t h i o n a t e  o r  t h i o s u l f e t e  o f  h e a v y  meta l  such a s  F e ,  Mn. 
or Zn), 241 

Removing ammonia  and hydrogen  s u l f i d e  f rom gas m i x t u r e s  
( C a t a l y t i c  o x i d a t i o n  o f  HaS to  SOs t hen  wash ing w i t h  
(NH~)zSzOs,  (NH=)zSOs, or  NHtHSO=), 360 

Removing ammonia and hydrogen s u l f i d e  f rom coke -oven  gas 
by means o f  SUlfUrOUS a n h y d r i d e ,  $77 

Removing ammonia end hydrogen s u l f i d e  f rom gases l u c h  as 
c o l d  coke -oven  gas ( S c r u b b i n g  w i t h  HsSO ~ end aqueous 
s o l u t i o n  of m o n o e t h a n o l a m i n e ) ,  443 

Removing ammonia  and hydrogen s u l f i d e  f rom c o i l  g a s  
(Wash ing  w i t h  FeSzOa and P c ( O H ) i ) ,  217 

Removing carbon d i o x i d e  t hydrogen s u l f i d e ,  e t c . ,  f rom 
gaseous m i x t u r e s  such as coa l  g a s ,  n a t u r a l  g l s  (Uming m 
s o l u t i o n  o f  a compound o f  an a l k a l i - f o r m i n g  metml and a 
pheno l  in  p r o p e r t i e s  t o  form eft i m m i s c i b l e  phase In  the 
a b s o r b e n t  l i q u i d ) ,  389 

Removing c y a n i d e s  f rom c o a l  g a s  by s c r u b b i n g  and t h e r m a l  
d e c o m p o s i t i o n  (Gas s c r u b b e d  w i t h  Immoniacal  a l k a l i n e  
s o l u t i o n  c o n t a i n i n g  suspended S t o  c a p t u r e  c y a n i d e s  e l  
NH,SCN), 2061 

Removing gaseous weak a c i d s  such es HaS and COs f rom 



gases such as coal hydrogenation waste ~ases (B~ 
s c r u b b i n g  w i t h  e a c l u t i o n  of Na 
d i e t h ~ l e n e t r i a m i n e d i a c e t a t e  o r  o t h e r  sail o f  an a l k a l i ~  
alkaline e a r t h ~  or  s t r o n g  e r g a n i o  base with an 
aminccarboxyllc acid c o n t a i n i n g  at least 2N atoms and 
d e r i v e d  from e t h ~ l e n e d i a m i n e  oP a poly~er)v 5Z8 

Removlng lu~urlties fro~ dletillation gas (Removal of S 
snd HCN u s i n g  bog i r o n  ore  o r  a l k a l i - c o n t a i n i n g  FemOs 
hydrate), 296 

~eviee on primary processes cf purification of coal gas, 
410 

S c r u b t i n g  c f  c o a l - d i s t i l l a t i o n  g a s  ( R e m o v a l  o f  
naphthalene~ HaSv Hag+ and benzene from coal 
distillation gas as high pressure), 990 

Scrubblng ammonia~ hydrogen sulfide, and carbon dioxide 
f r e ~  c o a l - d i ~ t i l l a t i c n  g a s e s  ( U s i n g  He0 cr a q u e o u s  
NH,), 600 

S e l e c t i v e  a b s o r p t i o n  c f  hydroge~ sulfide (Frsm c o k e - o v e n  
gas u~in~ carbonates and ~ulfides ef alkali metals), 
535 

5 e l s x c [  p r o c e s s  (Gas p u r i f i c a t i o n  and remova l  Of  H 
s u l f i d e ,  C d i o x i d e ,  COS, m e r c a p t a n s ,  e t c . ~  f rom gas 
s t r e a ~ s  by p h y s i c a l  a h s c r F t i o n ] ,  1964 

S e p a r a t i n g  a s m c n i a  and hydrogen s u l f i d e  from gases 
(Amsonium thlcsulfatas asscnium pcl~thionates~ and 
ammonium s u l f i t e - - b i s u l f l t e ) +  275 

5epsratlng smmcn|a and hydrogen sutflde from coke-oven 
gas (Removal as NH~HS)+ 562 

S e p a r a t i n g  H~S and NH] f rom c o k e - o v e n  gas ( C o o l i n g  a t  
a p p r c x l m a t e l ~  aim p r e s s u r e  t c  0 o to  s e p a r a t e  
naphthalene and water then f u r t h e r  c o o l i n g  t o  --40 to -- 
50 to  s e p a r a t e  NH a and Hz~], 58E 

Eeparation o f  c a r b o n  dioxide, h~droges sulfide, end 
o r g a n i c  s u l f u r  compounds f rom c o k e - o v e n  gases~ 1038 

S e p a r a t i o n  o f  s u l f u r  end ammonia f rom h o t  gases ( C o k e -  
oven gas ;  gas c o o l e d  and washed w i t h  ammon iaca l  
s c l u t { o n  to  abso rb  HaS and HCN; gas sc rubbed  %o remove 
NH~), 1027 

Separatio~ of hydrogen cyanide and sulfide and nitrogen 
oxides from coal distillation gases (Gases are free 
f r o ~  tar), 995 

Separation of tar, n a p h t h a l s n e ,  smmcnia, hydrogen 
sulfide~ h y d r o g e n  c y a n i d e ,  and pyridine from coke-oven 
gas (Gas scrubbed w i t h  asscniacsi liquor), 1175 

Synthetic crude oll f rom coal (Carbonization o f  c o a l  and 
h y d r o t r e s t i n g  of emil t a r  products), 6919 

Tar, ges~ and char from caking and noncoking coal or 
l i g n i t e  (Preparaton o f  clean c o a l  gas)+ 174 

~en ysars o f  experience at t he  pressure-gasification 
p l a n t  st Most (Czechoslovakia) (Gssification ratio Of 
steam te  o x y g e n ) ,  4188 

T r s a t m e n t  of gases containing h~dnogen cyanide and 
h y d r o g a n  s u l f i d e  (HCN and HaS removed w i t h  a l k a l i n e  
s o l u t i o n ) ,  2027  

T r e a t m e n t  o f  c c a l - d i s t l i l a t i u n  gases (~  method f o r  
removing NHs+ HaS+ snd  HCN in which t he  products of 
each s t e p  o r s  r e c v c i e d  f o r  use i n  p r e c e e d i n g  s t e p s  of 
t hs  c y c l e ) ,  5~6 

Washing of  c o a t  gas w i t h  l i q u o r  comprising ammonium 
RolNthlonate and ammonium thios~Ifate~ 2Z2 

Wet p r o c e s s  f o r  t he  r s m o v a l  of h y d r o g e n  sulfide from 
c o k e - 0 v e n  gas ( S c r u b b i n g  with a s u s p e n s i e n  o f  
(NH~)~FeCN~) ,  381 

Wet p u r i f i c a t i o n  o f  c o a l  gss+ 232 
Wet p u r i f l c a t i e n  o f  gases such as t h o s e  f rom c o a l  

d i s t i l l a t i o n  ( R e m o v l l  of NH~, HzS~ snd a benzene 
hydrocarbon by s c r u b b i n g  w i t h  an a c i d  s o l u t i o n  o f  NH~ 
t h l o n s t e ,  a u l f i t e ~  o r  b i s u l f a t e  f o l l o w e d  by o x i d a t i o n  
(heat and catalyst) then washing a l l  treatment to 
remove h ~ d r o c a r b e n s ) ,  518 

Wet p u r i f l c a t l c n  o f  c o k e - o v e n  gss ( U s e  o f  ~a f e r r o c y a n i d e  
(NH~)zSO~+ NHs, and FsSO~ in  p u r i f i c a t i o n  o f  coke-oven 
g a s ) ,  437 

Z i n c  p r o c s s s  far e x t r a c t l o n  o f  ammonia and h ~ d r o g e n  
s u l f i d e  f r o m  [ c o a l )  gas ,  238 

COAL GAS/PYROLYSIS 
I n f l u e n c e  a t  t he  e o k l n g  t e m p e r a t u r e  on certain raw c o k e -  

g s l  c h a m l c a I  p r o d u c t s  ( £ n c r e a s s  of c o k i n g  temperature 
f r om 1350-60  to 1370-80o  a f f e c t e d  p r o d u c t s ;  y i e l d  e f  H 
aulflds, HCN+ and ameon ia  increased wlth temperature)~ 
7140 

COAL GAS/REDUCTION 
CosI gls|f|cstlon (Gas containing 94.8~ CH~ and solid 

f u e l  c o n t a i n i n g  0 .72~  S o f  hlgh c a l o r i f i c  v a l u e  
m a n u f a c t u r e d  by 2 - s t o p  p r o c e s s ;  f i n a l  p r o d u c t  o f  
methane 94.8+ c a r b o n  dioxide 1.14~ CO 0 .06~ H 2 . 0 ,  and 
N Z,O~]~ 5456 

COAL GAS/REFINING 
R o s t i n  p r o c e s s e s  f o r  d e s u l f u r i z i n g  g a s  and f o r  r e f i n i n g  

c o s t  gas and benzene  (Remova l  o f  HaS by b u b b l i n g  
t h r o u g h  NH,OH w h i c h  i s  c i r c u l a t e d  o v e r  CuO)~ 411 

COAL GAS/REVIEWS 
C h e m i c a l s  from c o i l  (Review ( t o  1962); no references), 41 

COAL GAS/SCRUBBING 
Coal g a s  p u r i f i c a t i o n  in  t h e  L e o p o l d a u  g a s  w o r k s  ( G a s  

s c r u b b e d  w i t h  s o l u t i o n  c e n t a i n i n g  f r e e  ammonia, 
combinad aemonla, t h l o s u l f a t e ~  a u l f a t e ~  %hiocyanate+ 
hgdrogen  s u l f i d a ~  and h y d r o q u i n o n e ) ~  1385 

Coke oven gas (NH=,  Hen,  and HCN removed by scrubbing 
w i t h  c e s t a  l i q u o r  f r c s  s tag1  p i c k l l n g ) v  1272 

C o n v e r t i n g  c c k s  o v e n  ammonia and h y d r o g e n  s u l f i d e  
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( S c r u b b i n g  c o k e - o v e n  g a s  with w a t e r  to  r emove  ammonia  
and H s u l f i d e ) ,  1400 

D e s u l f u r i z i n g  g a s  c o n t a i n i n g  h y d r o g e n  s u l f i d e  (HsS  and 
HCN r e m o v e d  f rom c o k e - o v e n  g a s  by s c r u b b i n g  w i t h  
a q u e o u s  Na2COs)+ 1988 

D e s u l f u r i z a t i o n  e f  c o k e - e v e n  gas (H~S and NH3 s c r u b b e d  
f rom c o k e - e v e n  gas i n  several stages)~ 1215 

Desulfurization of coke-even gas (Coke-oven gas scrubbed 
to remove hydrogen sulfide with NR~GH eentaining 
(NH~)eSO~, (NH~)aSafls, and NH~SCN), 1989 

ErA alkali scrubbing test facility: sodium carbonate and 
limestone test results. Final rapt (Initial results of 
testing prototype wet lime-limestone scrubbing facility 
for removing SOa particulates frem flue gas], 2017 
(PB--225 04113)  

F a c i l i t y  o f  s c r u b b i n g  h y d r o g e n  s u l f i d e  f r o m  c o a l  g a s  i n  
the gas works 2% Ceske Budejovice (Tower scrubber 
filled with Raschig rings), 1825 

Modern oil-absorption plants fur light-oil recovery (from 
manufactured gas) (Review of patents), 7361 

Purlficaticn cf industrial gases (Removal ef Hs5 and COs 
from coal distillation gas by scrubbing wlth aqueous 
NH~ s o l u t i o n ) ,  985 

Removal of hydrogen sulfide from'coke-oven gas with 
potash solo%ions in scrubbers with ferced-jst atomizing 
plates (Use of KOH solutions to remove HsS; spray-jet 
plates more effective than packed columns), 1243 

Removing cyanides from coal gas by scrubbing and thermal 
decomposition (Gas scrubbed with ammoniaeal alkaline 
s o l u t i o n  con±aining suspended S to  capture cyanides as 
NH~SCN), 2061 

Scrubbing of coal-distillation gas (Removal of 
naphthalene, HsS, Hem , and benzene frcm coal 
distillation g a s  as high pressure), 990 

Separation of sulfur and ammonia frem hot gases (Cake- 
oven gas; gas cooled and washed with ammcnlacal 
solo%ton ta absorb Ha8 and HCN; gas scrubbed to remove 
NH~), 1027 

• Separation of'tsr, naphthalene, ammenia, hydrogen 
sulfide, hydrogen cyanide~ and pgridine from coke-oven 
gas (Gas scrubbed with ammoniacal liquor], 1175 

COAL GAS/TRANSPORT 
Long-distance transmission cf gas from works making gss 

bN carbcnlzation and high-pressure prscesses, 3~16 
COAL GAS/VAPOR CONDENSATION 

Gas condensate'from %he underground gaslficgtiun af 
coals, 8102 

COAL GAS/WASHING 
Ammonia-hydrogen sulfide cyclic washing process far coke- 

oven gas (9S~ of HaS removed from gas compared with 85~ 
in usual processes), 2001 

Conversion of carbon monoxide (Removal o f  CQ and fi- 
containing compounds from coke-oven gas; gas washed 
with solutlon of soda and anthraqulnonesulfonic acid as 
catalyst; diagram of apparatus)~ 1358 

Desulfurization of coke-oven gas with arsenic-soda 
solution (Coke-oven gas containing He5 washed 
coun%ercurrentlN with solution containing Na 
thlosulfate, Na thiecyanates and As oxide], 1350 

Liquid reagents for the final removal of hydrogsn sulfide 
from gases (Alkaline Zn slurry reagents are effective 
for final purifiea%icn cf coal gas er mixed gas]~ 1059 

Me%hods of hydrmgen sulfide removal from ecal gas with 
%he a i d  of ammonia water (Review cf earlier me%hcds], 
1079 

Purification o f  fuel gases (Coal gas containing HCN~ HaS, 
and NHa washed with aqueous suspension containing NH~ 
polMsulfide and fine S particles), 1820 

Pur£flcatien of coke oven gas (Gas containing RCN, NHs, 
and Hen purified b~ washing with aqueous S suspension 
to give NH~SON, (NH~)sSaOs+ and solid S)~ 2013 

Removal of sulfur-contuining organic compounds from coke 
oven gas (Coke-oven gas washed with higher-boiling 
fraction of crude benzene}~ 1412 

Removal of organically bound sulfur f~om crude coke oven 
gas (Light oil cb%ained during coking used ¢o remove S 
by washing}, 1438 

Removal of ammonia and hydrogen sulfide from coke oven 
gas (Two-step washing process; catalytic oxidation 
gives sulfuric acld)~ 1528 

5eparatlcn of sulfur and ammonia from hot gases (Coke- 
oven gas; gas cooled and washed with ammuniacal 
solution %o absorb HaS and HCN; gas scrubbed %0 remove 
NHs)~ 1027 

Washing of hydrogen sulfide from coke oven  gas (Washing 
wlth ammonla-contalnlng wa%er)~ IS21 

Nashing o u t  hydrogen sulfide from coke-oven gas (H 
sulfide washed from c o k e - o v e n  gas wlth Na carbonate- 
containing solution af Na arsenats)s 141S 

COAL GASIFICATION 
,,Synthetic s' natural gas from coal (Research on 

p r o d u c t i o n  o f  CH~ d i r e c t l y  from ¢ o a l ) g  3442 
A.G.A. c o a l  g a s i f i c a t i o n  r e s e a r c h ,  5349 
Action of steam on brown coal from %he v l e w - p c l n %  of gas 

equilibrium (Steam in equilibrium with gases above 
500o), 3640 

Addltlonal gasifica%ien tests (Tests on gasification of 
c o a l  and on fresh and p a r t l M  r o t t e n  wood)~ 3429 
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........................................................... 
Advanced c o a l  g a s i f i c a t i o n  s y s t e m  f o r  e l e c t r i c  p o w e r .  

Annual  t e c h n i c a l  r e p o r t  f o r  t he  p e r i o d  August  9 ,  1 9 7 2 -  
J u n e  30 ,  1973.  Research  and deve lopmen t  r e p o r t  No. 81, 
i n t e r i m  r e p o r t  No. 1 ( F l u i d i z e d  bed p r o c e s s  u s i n g  c o a l ,  
a i r .  and steam f o r  g a s i f i c a t i o n  and l i m e s t o n e / d o l o m i t e  
f o r  d e a u l f u r i z a t i o n ~ ,  5412 ( N P - 2 0 1 2 8 )  

Advanced methods o f  o i l  end gas p r o d u c t i o n  f rom f o s s i l  
f u e l s .  Subpane l  r e p o r t  V I I  used in  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 ,  5553 ( ~ A S H - 1 2 8 1 - ? )  

Advances i n  the t e c h n i q u e  o f  g a s i f y i n g  f i n e ,  h i g h - a s h  
coa l  under  p r e s s u r e  ( E n g l i s h  t r a n s l a t i o n ) ,  4057 

Aerodynamic  g a s i f i c a t i o n  o f  a c o a l  bed,  5014 
A l k a l i  c a r b o n a t e  and n i c k e l  c a t a l y s i s  o f  coa l  steam 

g a s i f i c a t i o n  ( F o r  p r o d u c t i o n  o f  methane and carbon  
d i o x i d e ) ,  5468 

A l t e r n a t i v e  methods o f  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  
(Use o f  c o n t i n u o u s  v e r t i c a l  r e t o r t s  f o r  p r o d u c t i o n  o f  
525 B . t . u .  gas),  102 

A n a l y s i s  o f  the  phenomena o f  g a s i f i c a t i o n  o f  s o l i d  f u e l s  
f o r  d i f f e r e n t  t y p e s  o f  gas p r o d u c e r s .  3381 

Annual  r e p o r t  o f  r e s e a r c h  and t e c h n o l o g i c  work on c o a l .  
f i s c a l  year 1949 ( D i s c u s s i o n  o f  c o a l  m i n i n g ,  
p r e p a r a t i o n ,  s t o r a g e ,  u t i l i z a t i o n 1  c a r b o n i z a t i o n ,  
g a s i f i c a t i o n ,  l i q u e f a c t i o n ,  end s y n t h e t i c - f u e l  
d e m o n s t r a t i o n  p l a n t s ) ,  3709  

Annual  r e p o r t  o f  r e s e a r c h  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  1945 ( I n c l u d e s  s t u d i e s  on c a r b o n i z a t i o n  o f  
A m e r i c a n  c o a l s ;  g a s i f i c a t i o n  o f  s u b b i t u m i n o u s  c o a l  and 
l i g n i t e ;  and r e a c t i o n  mechanisms in  h y d r o g e n a t i o n  o f  
c o a l ) ,  6142 

A n n u a l  r e v i e w  o f  f u e l  t e c h n o l o g y  i n  J a p a n  ( R e v i e w  o f  coa l  
m i n i n g ,  coa l  c l e a n i n g ,  s y n t h e t i c  g a s o l i n e ,  c i t y  gas ,  
and g a s i f i c a t i o n  i n d u s t r y ) ,  3180  

A p p a r a t u s  f o r  t h e  g a s i f i c a t i o n  o f  s o l i d  f u e l  powder  u n d e r  
s i m u l t a n e o u s  l i q u e f a c t i o n  o f  the  ash ( F u e l  i n j e c t e d  at  
bottom o f  r e a c t o r ) ,  4826 

Apparatus f o r  g a s i f i c a t i o n  o f  s o l i d  f u e l s  ( U n i t  f o r  
o b t a i n i n g  e f f i c i e n t  g a s - s o l i d  c o n t a c t ,  e s p e c i a l l y  f o r  
use i n  g a s i f i c a t i o n  o f  c o a l s  and cokes~ ,  4864 

A p p a r a t u s  for s y n t h e s i s - g a s  m a n u f a c t u r e ,  4480 
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  and c o m p l e t e l y  

g a s i f y i n g  c o a l  ( P a t e n t ) .  5625  
A p p a r a t u s  for g a s i f y i n g  l i g n i t e ,  3445  
A p p a r a t u s  for g a s i f i c a t i o n  o f  c a k i n g - t y p e  c o a l ,  4785  
A p p l i c a b i l i t y  s t u d y .  C o a l  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 ,  5288 ( P B - - 2 0 8  944 )  
A p p l i c a t i o n  o f  oxygen In l a r g e  q u a n t i t i e s  f o r  the 

m a n u f a c t u r e  o f  i l l u m i n a t i n g  and s y n t h e s i s  gases f rom 
c o a l  (By  c o m p l e t e  g a s i f i c a t i o n ) ,  3598  

A p p l i c a t i o n  o f  the F i s c h e r - T r o p s c h  p r o c e s s  a t  the 
L u t z k e n d o r f  p l a n t s  o f  the  W l n t e r s h a l l  Company 
( C o m p a r i s o n  o f  m e r i t s  and d i s a d v a n t a g e s  o f  S c h m a l f e l d t -  
W i n t e r s h a l l  and W i n k l e r  p r o c e s s e s  f o r  g a s l f l c a t i o ~  o f  
l i g n i t e  tc  o b t a i n  gas s u i t a b l e  f o r  F l s c h e r - T r o p s c ~  
p r o c e s s ) ,  5160 

A p p l i c a t i o n  o f  n u c l e a r  p rocess  heat  f o r  p rocess  
t e c h n i q u e s  (Coa l  g a s i f i c a t i o n  and p e t r o l e u m  c r a c k i n g ~ .  
5229 (AEB-CONF-71 - IO0 -18 )  

A p p r a i s a l  o f  f u t u r e  U n i t e d  S t a t e s  power sources  ( C o a l  
g a s i f i c a t i o n  as a means o f  s u p p l e m e n t a r y  ene rgy  
s o u r c e s ) ,  3145 

Approaches  to  new c o a l  c ~ e m i c a l  i n d u s t r y  ( T r e a t m e n t s  o f  
powdered c o a l ) ,  4191 

Ash p rob lems  in  p r e s s u r e  g a s i f i c a t i o n  ( F o r m a t i o n  o f  
s i n t e r e d  l umps  and caked l a y e r s  o f  ash l e a d  to  
d i s t u r b a n c e s  i n  p r o d u c t i o n  o f  g e n e r a t o r  gas f rom bro~n 
c o a l ) ,  4952 

A s s e s s i n g  advanced methods o f  g e n e r a t i o n ,  5403 
A t o m i c  E n e r g y  C o m m i s s i o n - - B u r e a u  o f  M i n e s  p r o c e s s  h e a t  

r e a c t o r  p r o g r a m .  Q u a r t e r l y  p r o g r e s s  r e p o r t .  May 1 - - J u l y  
31 .  1962 ( C o n s t r u c t i o n  o f  2 5 0 - p s i g  p i l o t  s c a l e  He 
r e c y c l e  l oop) ,  4833  ( T I D - I 9 4 4 3 )  

Atomic  Energy  C o m m i s s i o n - - B u r e a u  o f  Mines p rocess  heat  
r e a c t o r  p r o g r a m .  Q u a r t e r l y  p r o g r e s s  r e p o r t ,  November 1.  
l g 5 2 - - J a n u a r y  31 .  1963 ( T e s t s  on I n d u c t i o n - H e a t e d  
Simulated N u c l e a r  Reac to r  ( ISR)  f o r  p r o d u c i n g  
s u p e r h e a t e d  s team, hea t  from h i g h - t e m p e r a t u r e  He to 
r e f o r ~  n a t u r a l  gas ,  and H e - - g r a p h i t e  and N - - g r a p h i t e  
s u s p e n s i o n ) t  4882 ( T I D - 1 9 5 5 2 )  

A tomic  Energy  C o m m i s s i o n - - B u r e a u  o f  Mines p rocess  heat  
r e a c t o r  p rog ram.  Q u a r t e r l y  p r o g r e s s  r e p o r t ,  F e b r u a r y  
l - - A p r i l  30 ,  1963 ( T e s t s  on f i x e d - b e d  c o a l  g a s i f i e r  i n  
H e - r e c y c l e  s y s t e m ) ,  4883 ( T I D - 1 9 5 5 3 )  

A tom ic  E n e r g y  C o m m i s s i o n - - B u r e a u  o f  Mines p rocess  heat  
r e a c t o r  p r o g r a m .  Q u a r t e r l y  p r o g r e s s  r e p o r t ,  February 
l - - A p r i l  30,  1962 (Fabrication and t e s t i n g  o f  
I n d u c t i o n - H e a t e d  S i m u l a t e d  N u c l e a r  R e a c t o r  ( I S R )  
g a s i f i c a t i o n  s y s t e m ) t  4835 (TID-19551) 

B a l a n c e d - p r e s s u r e  p i l o t  r e a c t o r s  ( D i r e c t  g a s i f i c a t i o n  o f  
c o a l  at  p r e s s u r e s  up t o  2000 p s i g  and t e m p e r a t u r e s  up 
to 2200OF~, 4975 

B a s i c  p r i n c i p l e s  and a p p l i c a t i o n s  o f  f i x e d - b e d  
g a s i f i c a t i o n .  4061 

B a s i c  t r e n d s  o f  r e s e a r c h  on a p p l i c a t i o n  o f  o x y g e n  i n  t h e  
g a s i f i c a t i o n  o f  l o w - g r a d e  f u e l s  ( R e v i e w ) .  3394 

B a s i c  t r e n d s  in  t h 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 ,  5570  
B e h a v i o r  o f  n i c k e l  m e t h a n a t i o n  c a t a l y s t s  i n  c o a l - s t e a ~  

r e a c t i o n s .  Paper No. 14 ( C n e - s t e p  g a s i f i c a t i o n  and 

m a t h a n a t i o n ) ,  5267  
B e h a v i o r  o f  a c t i v a t e d  b i t u m i n o u s  c o a l  and l o w - t e m p e r a t u r e  

coke in  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 g a s i f i c a t i o n  
i n  a c u r r e n t  o f  s t e a m ,  101 

Best  s u b s t i t u t e  f o r  p e t r o l  may be p e t r o l ,  7028 
B i b l i o g r a p h y  o f  i n v e s t m e n t  and o p e r a t i n g  c o s t s  fo r  

c h e m i c a l  and p e t r o l e u m  p l a n t s ,  Janua ry -December  1959,  
5144 ( B H - I C - B 4 7 8 )  

B i n d i n g  s u l f u r  i n  t he  p rocess  o f  ene rgy  g e n e r a t i o n  
( G a s i f i c a t i o n  o f  c o a l  i n  the  p resence  o f  d o l o m i t e  
r e d u c e s  s u l f u r  c o n t e n t  o f  g a s ;  c o a l  p y r o l y s i s  i n  t h e  
presence  o f  hyd rogen  and c a l c i n e d  d o l o m i t e  i s  d i s c u s s e d  
a l s o ) ,  1639 

B r i t i s h  Coal U t i l i z a t i o n  Research A s s o c i a t i o n  r e s e a r c h  on 
coa l  g a s i f i c a t i o n ,  3763 

B r i t i s h  gas e x p e r i e n c e  o f  h i g h  p r e s s u r e  g a s - m a k i n g  
p r o c e s s e s  (Rev iew  o f  B r i t i s h  w o r k ) ,  5344 

Brown c o a l  as a raw m a t e r i a l  f o r  gas works (Rev iew  of 
d i f f e r e n t  m e t h o d s ) ,  4807 

Brown c o a l  semlcoke f o r  the  p r o d u c t i o n  o f  g e n e r a t o r  gas .  
3642 

Bureau o f  H i n e s  r e s e a r c h  and  t e c h n o l o g i c  work on c o a l ,  
1 9 6 4 ,  4939  

Bureau o f  Hines  Energy  Program 1971.  I n f o r m a t i o n  c i r c u l a r  
( E n v i r o n m e n t a l  a s p e c t s  o f  the  e x t r a c t i o n ,  p r o c e s s i n g w  
and u t i l i z a t i o n  o f  c o a l ) ,  45 ( P B - - 2 1 1  456 )  

Burnham Coal G a s i f i c a t i o n  comp lex  ( P l a n t  to  p roduce  972 
Btu  SNG), 5478 

B u r n i n g L o f  a n t h r a c i t e  p l a t e s  f o r  t he  purpose  o f  s t u d y i n g  
p r o d u c t i o n  o f  w a t e r  gas (Use o f  o x y g e n - e n r i c h e d  e l f  and 
s team; gas p roduced  has hea t  v a l u e  o f  2460 c e l / s S ) ,  
3224 

C a l c u l a t i o n  o f  f a v o r a b l e  c o n d i t i o n s  f o r  t he  g a s i f i c a t i o n  
o f  coa l  ( T h e o r e t i c a l  t r e a t m e n t  o f  c o m p l e t e  g a s i f i c a t i o n  
r e a c t i o n s ) ~  4469 

C a l c u l a t i o n  o f  i n d e x e s  o f  t he  g a s i f i c a t i o n  p rocess  o f  
s o l i d  f u e l s  under  p r e s s u r e  ( H e t h o d  f o r  c a l c u l a t i n g  
i n d e x e s  o f  g a s i f i c a t i o n  p r o c e s s  a t  10 -20  a tm;  r e s u l t s  
agree  w e l l  w i t h  o p e r a t i o n a l  d a t a ) ,  4752 

C a l c u l a t i o n  o f  g a s i f i c a t i o n  e q u i l i b r i a .  3382 
C a l c u l a t i o n  o f  gas y i e l d s  f rom coa l  g a s i f i c a t i o n 9  3645 
Carbon monox ide  and h y d r o g e n  f rom powdered c o a l  

( G a s i f i c a t i o n  w i t h  0 and steam at  abou t  100 I b / l n  • 
p r e s s u r e ) ,  3815 

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  o f  c a r b o n a c e o u s  s o l i d s  
( C a r b o n a c e o u s  m a t e r i a l s  c a r b o n i z e d  i n  f l u i d l z e d  bed to  
remove p a r t  o f  v o l a t t l e s ) 9  168 

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 a t a l y t i c  p r o d u c t i o n  o f  
methane~ 3534  

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  o f  c o a l  ( P r o d u c t i o n  o f  
53 ,000  f t s  o f  309 to  315 Btu  g a s / t o n  c o a l ) ,  3336 

Case f o r  s y n t h e t i c  p i p e l i n e  gas f rom coa l  and o i l  sha le9  
5086  

C a t a l y s i s  o f  c o a l  g a s i f i c a t i o n  a t  e l e v a t e d  p r e s s u r e  
( R e s e a r c h  on c a t a l y s t s ) ,  5469 

C a t a l y s t  f o r  F i s c h e r - - T r o p s c h  s y n t h e s i s  ( 3  to  151 Bi 
i n c o r p o r a t e d  in  Fe c a t a l y s t ) ,  6438 

C a t a l y t i c  a c t i o n  i n  the  p rocess  o f  g a s i f i c a t i o n  In  the 
f l u i d i z a d  bed ( E f f e c t i v e n e s s  o f  50X FezO s p l u s  501 
CuCle,  KzCOs~ and NaCI as c a t a l y s t ) ,  4729 

C a t a l y z e d  h y d r o g a s i f l c a t i o n  o f  coa l  cha rs  ( A n a l y s i s  o f  
cha r  s a m p l e s ) ,  5467 

Changes o f  c o m b u s t i o n  p r o p e r t i e s  o f  gas p roduced  by means 
o f  p r e s s u r e  g a s i f i c a t i o n  o f  coa l  a f t e r  ca rbon  d i o x i d e  
remova l  and c a r b u r e t i c n ,  5003 

Chemica l  m i n i n g  o f  c o a l  to  a v o i d  s t r i p p i n g ~  5410 
Chemica l  p r o c e s s i n g  o f  brown coa l  ( R e l a t i v e  m e r i t s  o f  

v a r i o u s  m e t h o d s ) ,  3654 
Chemica l s  f rom c o a l :  I l l u s i o n  o r  r e a l i t y  ( F e a s i b i l i t y  o f  

economic  p r o d u c t i o n  o f  p e t r o c h e m i c a l  f e e d s t o c k s ) ,  5632 
C h e m i s t r y  o f  g a s i f i c a t i o n  w i t h  r e f e r e n c e  to s e a l l  

p r o d u c e r s  ( 3 4  r e f e r e n c e s ) .  3342 
C h e m i s t r y  o f  t he  c a r b o n - s t e a m  r e a c t i o n t  5023 
C h e m i s t r y  and  p h y s i c s  o f  c o m b u s t i o n ,  g a s i f l c a t l o n ~  and  

m e t a l l u r g i c a l  p r o c e s s e s  ( R e a c t i o n s  i n c l u d e  MnO. FeC, 
Fa2Os, o r  Peso  ~ w i t h  CO),  3529 

C h e e i a t r y  and p h y s i c s  o f  e n t r a i n e d  coa l  g a s i f i c a t i o n ,  
5470  

C l e a n  c o n v e r s i o n  o f  coa l  to  e l e c t r i c  power :  a d o l l a r  a n d  
c e n t s  app roach  9 2133 

C lean  e n e r g y  from c o a l  t e c h n o l o g y ,  ~099 
C lean  e n e r g y  f rom c o a l :  a n a t i o n a l  p r i o r i t y .  1973 annua l  

r e p o r t ,  c a l e n d a r  y e a r  1972,  5429 ( N P - 1 9 9 6 3 )  
Clean f u e l s  f rom c o a t .  I n t r o d u c t i o n  t o  eodern  p r o c e s s e s  

( R e v i e w  w i t h  ~9 r e f e r e n c e s ) 9  6995 
C l e a n  f u e !  g a s  f rom c o a l  by g a s i f i c a t i o n  (Removal  Of 

S02) ,  ~ 5  
C lean f u e l s  f rom c o a l ,  5324 ( P B - 2 2 4 5 3 0 - 6 - G A )  
C l e a n  f u e l s  f rom coa l  g a s i f i c a t i o n ,  5525 
Clean f u e l s  f rom c o a l  - an a l t e r n a t i v e  to  SNG 

( D e s c r i p t i o n  o f  m e t h y l - f u e l  p r o c e s s ) ,  5503 
C leanup  m e t h e n a t i o n  f o r  h y d r o g m s i f i c s t l o n  p r o c e s s  

( C o n v e r s i o n  o f  c o a l  h y d r o g a s t f i c a t i o n  p r o d u c t  gas to  
h i g h  Btu  gas ;  c a t a l y t i c  a c t i v i t i e s  o f  N l ,  Pet  and Ru 
c a t a l y s t s  f o r  m e t h a n a t i o n  o f  CO measured ;  Ni  on 
k i e s e l g u h r  found  t o  be most a c t i v e ) ,  5044 

C o a l :  a p a s t  and f u t u r e  k i n g  ( D e s c r i b e s  H - c o a l  
l i q u e f a c t i o n  p rocess  end o x y g e n - e n r i c h e d  g a s i f i c a t i o n  
process), 5569 

C o a l .  B l a c k  magic ( T e c h n o l o g i e s  o f  coa l  d e s u l f u r i z i t l o n ,  
coa l  g a s i f i c a t i o n ,  and s u l f u r  d i o x i d e  e m i s s i o n  c o n t r o l  



589 COAL GASIFICATION are d e s c r i b e d ) ,  1765 (PB--213 032 /6 )  
Coal and c h a r  t r a n s f o r m a t i o n  in  h ~ d r a g a s i f i c a t l o n ,  5038 
Coal and char transformation in  hydrogaslflcatlon, 4992 
Coal and oil-shale processing and combustion. Subpanel 

r e p o r t  V used i r  preparing the AEC Chairman's report to 
the President (Higher-efficienc~ fluidized-bed 
~yste~E), 20E4 (WASH-1281-5~ 

Cozl as a raw material ( L e c t u r e  with 60 references), 2870 
Coal as a chemical raw material (Forecast o f  chemical 

treatment of  coal; coal h~drogenation; production of 
Jet f u e l s ;  p r o d u c t i o n  of  f u e l s  o f  h i g h  c a l o r i f i c  
va lue )~  6801 

Coal as clean fuel - a challenge (~eve[opment of new 
fuels by gasifioation end l i q u e f a c t i o n ) ,  5542 

Coal c a r b o n i z a t i o n ,  t a r  r e f i n i n g ,  and c o a l  g a s i f i c a t i o n  
( D e s c r i p t i v e ) ,  125 

Cca! c a r b o n i z a t i o n  and g a s i f i o a t i o ~  ( P r o d u c t i o n  o f  coal  
gas and water  gas), 135 

Coal corversion process (Coal converted to h~drocarbon~ 
and O-containing o r g a n i c  compounds), 5174 

Coal f e e d i n g  to a h i g h - p r e s s u r a  g a s i f i c e t i e n  p r o c e s s  
( F i n e l y  d i v i d e d  c o a l  at atmospheric pressure  mixed with 
carrier gas at pressure shave that of gasification), 
5008 

C~al g a s i f i c a t i o n  ( U s e  o f  f l u i d i z e d  b e d ) ,  4122 
Coal g a s i f i c a t i o n  and t h e  c o a l  m i n i n g  I n d u s t r ~  ( V a r i o u s  

gasi f icat ion processes are reviewed)~ 5133 
Coal gasification - an a l t e r n a t i v e  in clean energy 

p r o d u c t i o n  ( T e c h n i c a l ,  e n v i r o n m e n t a l ,  and economic 
aspects  of proposed p l a n t ) ,  5516 

Coal g a s i f i c a t i o n .  Low ~TU f o r  power  s t a t i o n  emission 
control ( E f f i c i e n c y  of gasi f icat ian plant is 80~), 8382 

Coal g a s i f i c a t i o n .  C o n v e r t i n g  c o a l  i n t o  n o n p a l l u t i n g  f u e l  
o l l  (Discussion of l iquefact ion over gas i f icat ion;  
l i q u e f a c t i o n  r e q u i r e ~  l e s s  c h e m i c a l  t r a n s f o r m a t i o n  and 
h y d r o g e n a t i o n ;  energy conve rs ion  efficienc~ of  
iique~action is about 78~ VS* 50~ f o r  g a s i f i c a t i o n ;  
ilquefaction plants have much smaller water requirement 
and water p o l l u t i o n  problems than gasification 
plants;), 5335 

Coal gaslficaticn (Production of hlgh-m£thane-conten% 
n a t u r a l  ga~ s u b t l t u t e ] ,  B566 

Coal g a s i f i c a t i o n  (Water gas w i t h  inc reased H c o n t e n t  
produced c o n t i n u o u s l y  f o r m i n g  gas permeable bed o f  coa l  
and spent coal  p a r t i c l e s ;  i t  i s  permeated w i t h  O- 
containing gas preheated to 1000-18OO°F to raise 
t empera tu re  in  bed t c  2200-25000F, cause c r b o n i z a t i o n  
and yield f l u e  gas ) ,  7027 

Coal g a s i f i c a t i o n  ( I m p r o v e d  p r o c e s s  f o r  p r o d u c i n g  
p i p e l i n e - q u a l i t y  g a s ) ,  5426 

Coal gasification u n i t  completed at Missouri gas 
synthesis plant (For production of synthesis gas), 3543 

Coal g a s i f i c a t i o n :  low B . t . u .  gas f o r  power station 
emission c o n t r o l ,  5439 

Coal g a s i f i c a t i o n :  des ign  o f  a c o a l - o i l - g a s  r e f i n e r y ,  
5440 

Coal gasi f icat ion circulates molten salt (Molten sodium 
carbonate supplies heat a~d also catalyzes the basic 
raactlon), 5239 

Coal gasiflcation takes on a new look (Current 
gasification p r o j e c t s  in the USA 41974)), 5615 

Coal g a s i f i c a t i o n  In a l o w - p r e s s u r e ,  l o w - r e s i d e n c e - t i m e ,  
e n t r a i n e d  f l o u  r e a c t o r ,  5466 

Coal g a s i f i c a t i o n  ( O x i d a t i o n  o f  c o a l  p a r t i c l e s  i n  m o l t e n  
Na s u l f a t e ;  S compounds removed b9 Na c a r b o n a t e ) ,  5548 

Coal gasi f icat ion:  how bes t ,  how soon ( E v a l u a t i o n  o f  
p r o c e e s e s ) ,  5549 

Coal gasification. A bibliography with abstracts, 5482 
(NTIS-WIN-73-13) 

Coal g a s i f i c a t i o n  p r o c e s s  ( C o a l  p a r t i c l e s  a r e  o x i d i z e d  by 
mol ten sodium s u l f a t e  in  an exo tbe rm ic  r e a c t i o n ) ,  8384 

Coal g a s i f i c a t i o n  (Reac t i on  o f  aqueous s l u r r y  o f  coal or 
coke w i t h  0 above 180OOF and 100 ps lg  to produce CO and 
H), 5182 

Coal gsslficatlcn f o r  e l e c t r i c  power generation - process 
conditions effectlng contaminant (Design of plant), 
5501 

Coal g a s i f i c a t i o n :  can i t  stage a comeback (Problems in 
subst i tut lng gas produced f o r  n a t u r a l  gas ) ,  5294 

Coal g a s i f i c a t i o n :  a t e c h n i c a l  d e s c r i p t l u n ,  5404 
Coat g a s i f i c a t i o n .  Two-stage coa l  combust ion process 

(Two-= tage  coal  combust ion precess c o n s i s t s  o f  
d i s s o l v | n g  cos i  in mo l ten  Fe where c o a l - f i x e d  C and 5 
e r e  r e q u i r e d ~  and c o o l  v o l a t i l e s  cracked e m i t t e d  aS CO 
and H), 5335 

Coal g a s i f i c a t i o n  techno log~  a t  c e n t e r  s tage ( S t a t e - o f -  
a r t  r e p o r t ) ,  5279 

Coal g a s i f i c a t i o n  w i t h  ax~gan and steam ( T h e o r e t i c a l  
approach proposed f o r  atudN o f  g a s i f i c a t i o n  o f  c o a l ) ,  
5249  

Coal g a s i f i c a t i o n  for e l e c t r i c  power generation~ 5540 
Coal g a s i f i c a t i o n :  t h e  new energy source ,  5325 
Coal g a s i f i c a t i o n  takes on a new look ( B a s i c  t echn iques  

e r e  reviewad and a list o f  US coal  gasification plants 
as  o f  Msr~h ,  1974 iS given]~ 5511 

Coal gasi f icat ion:  two -s tage  coal c o e b u s t l c n  p rocess ,  
5445 

Coal g a s i f i c a t i o n .  E q u i l i b r i u m  problems In h i g h  
t empera tu re  c o m b u s t i o n  ( M u l t i p h a s e  chemica l  e q u i l i b r i u m  
p r o g r a m  u s e d  f o r  calculating equil ibrium compos i t i ons  
o f  s l a g ,  uncunsumed C, condenssd saed, and g a s  phase o f  

coal combuston processes), 5381 
Coal gasification for electrical power (Economics of use 

of fuel gas derived from coal), 5292 
Coal gaslfloation - an alternative in clean energy 

production (Descrlptlon of gasiflcatlsn process and its 
effects on the environment), 5807 

Coal gasification (Production of CO and H by reaction of 
carbonaceous fuel with steam and O; equipment), 4128 

Coal gaslfica%ion (In vortex chamber and slagging 
gasifier)t 4159 

Coal gasification (Patent; production of pipeline gas), 
5585 

Coal gasification (Gas containing 94.8~ CH~ and solid 
fuel containing 0.72~ S of high calorific value 
manufactured by 2-step process; final product of 
methane 94.8, carbon dioxide 1.14~ CO 0.06, H 2.0, and 
N 2.0~), 5456 

Coal gaslflcation (A cyclic process for the production cf 
fuel gas), 4475 

Coal gasification (Use of water-gas generator}, 3792 
Coal gasification (Production of water gas with enhanced 

hydrogen con%eat), 85?B 
Coal gasification: an old process comes of age 

(Environmental advantages], 5490 
Coal gasification: equilibrium problems in high- 

temperature combustion, 5442 
Coal gasification a partial solo%ion %o the energy crisis 

(Feasibility of three systems for producing SNG), 5818 
Coal gasification in  suspension, Held 
Coal gasification, 4887 
Coal gasification: converting coal into non-polluting 

fuel oily 5448 
Coal gasification: the TOSCOAL precess for law 

temperature coal pyrolysis (800 to 9700F], 5449 
Coal gaslfica±icn: an alternative in clean energy 

production (Four Corners, NM), 5803 
Coal hydrogasification (Production of high-~tu gas), 5170 
Coal hydrogasification catalyzed by alaminium chloride 

(Batch reactor 2% 4000 psi and 4500; amenability of 
carbonaceous material te catalytic hydregasificatlon 
increases with increasing H content and decreasing 0 
content), 5091 

Coal hydrogasifica%ion (Process for making high Bta gas 
from coal using 2-stage hNdrogasifica%ion), 4998 

Coal hydrogenation (Coal mixed with all solvent and 
hydrogenated at 825nF in presence of bed of Co 
molybda%e)~ 5302 

Coal-oil-gas refinery offers SNG, refinery feed, low- 
sulfur fuel oil, 5474 

Coal research and coal technology in respect to the 
conservation of American coal resources (Inoludes 
oarbonization~ complete gasification, znd h~drogenation 
studies), 3251 

Coal science - state of the ~rt, 5152 
Coal technology: key to clean energy. Annual report 19Y~-- 

1974, Office of Coal Research, U.So Department of %he 
Interior, 5578 

Coal-to-gas system makes two fuels from one lump of coal 
(Gasiflcation process produces pipeline quality gas and 
a char usable f o r  b o i l e r  flrlng), 5610 

Coal utilization under changlng energy pa%tarns and 
sooial restraints. Conference paper (Methods for 
converting coal %o cleaner synthetic fuels are 
described), 43 

Coal utilization in brown coal (lignite] countries in 
connec t i on  with deveopments in the fuel eoonomys 166 

Coalifioation process (Effects of degree of 
polymerization upon reactivity of coal), 7ZOO 

Coke and gas production o f  gas works, with special 
attention to the use of noncaking or poorly oaklng 
coals, 3834 

Coke-oven gas (Effects af chemical oomposition of coal on 
production), 3953 

Cold flow mixing stud~ of a vortex coal gasifier, 6~94 
Combined gas/steam t u r b i n e  operated power plant u s i n g  

pressure gasification o f  c o a l  i n  %he Kellermann power 
station at iuenen, 5230 

Combustible gases from powdered fuels (Suspension of 
powdered coal and 0 or O-enriched air in~ected axially 
at apex of conical refractory reaction chamber; steam 
or CO z injected through whlrling annular nozzle], 4127 

Combustible gas (Gasification of solid fuels in fluldized 
bed at 1800-2000°F), 4144 

Combustion- and gasification--reactions i n  the gas 
produoer and blast furnaoe (Use of ~ and steam), S~84 

Combustion and gasification of pulverized coal in a model 
cyclone genera±or, 4~32 

Combos%ion and gasification of pulverized fuel 
(Mathematical equations are derived correlating extent 
of combustion wlth amounts of fuel and of gas, reaction 
rate, etc.), 3524 

Combustion of coal by gasifieation~ 4810 
Combustion of high-sulfur coa l  i n  a fluidized bed reactor 

(Combustion takes place i n  reactor comprising 
• gasification, combos%Ion, and heat-recovery zones; 
fluidized bed of col and limestone; effluent within CG; 
CoS p r o d u c e d ) ,  5248 

Commercial production of synthesis gas from low-grade 



COAL GASIFICATION 570 

c o a l .  I .  G a s i f i c a t i o n  p r o c e s s  ( C o . ~ e r c i a l  i n s t a l l a t i o n  
at Sasolburg, Orange Free State, South Afr ica) ,  44~3 

C o m m e r c i a l  and i n d u s t r i a l  f u e l  g a s e s  f rom c o a l .  4 g l l  
Compendium c f  u n i v e r s i t y  f o r u m s  o f  t h e  N a t i o n a l  

Co~misslcn on Materials Policy, May--June 1972. A 
background document. NCMP forum on t e c h n o l o g i c a l  
i n n o v a t i o n  in  the p r o d u c t i o n  and u t i l i za t i on  of 
materials at Pennsylvania S t a t e  University, on 19-21 
June, 1972 (Technological innovations), 5493 (PB--223 
679/2) 

Complete gasi f icat ion of coal, 3410 
Complete gasi f icat ion (Tul ly Gasification plant--40C BTU 

gas i s  p r c d u c e d ) ,  3385 
Complete gasi f icat ion (Pethod for reduction of stea~ 

consumption during gas i f ica t ion) ,  4311 
C o m p l e t e  g a s i f i c a t i o n  o f  c o a l .  I t s  d e v e i o p m e ~ t  and f u t u r e  

(Histor ical  survey), 4228 
Complete gasi f icat ion of coal (Review; USA and UF work), 

3633 
C o m p l e t e  g a s i f i c a t i o n  o f  c o a l .  V I I .  E f f e c t  o f  r a t e  o f  

h e a t i n g  o f  coa l  upon the  r e a c t i v i t y  o f  coke toward 
steam (816, 900, i000, 1120, and 12000), 3219 

Complete g a s i f i c a t i o n  Of c o a l  ( E f f e c t s  of  rate of heating 
to 550oc or  p roduc t  y i e l d ) ,  3256 

C o m p l e t e  g a s i f i c a t i o n  o f  c o a l .  VI I I - IX .  E f f e c t  of the  
r a t e  of h e a t i n g  o f  coa l  upon t h e  c o m b u s t i b i l i t y  o f  coke 
( i  and 2 )  ( C o m p a r i s o n  o f  b e a t i n g  in  I 0~  G - - 9 0 ~  N 
m i x t u r e  and in  a i r ) ,  3193 

Complete gasi f icat ion p l a n t  (Description of generator 
operation), 3431 

Complete gasi f icat ion (For supplementing low B.t .u.  
o u t p u t  of c i t ~  gas system), 3362 

Complete gasi f icat ion plant at the Vienna gas works 
(Comparison t o  coke w a t e r - g a s  g e n e r a t o r s  ( p l a n t  w i t h  
1 2 , 0 0 0  m 3 and one  w i t h  7 2 , 0 0 0  m s d a i l y  c a p a c i t ~ ) ) ,  3363  

Complete-gasification plant at Mi l l  H i l l  ( 1 7 2 . 2  ther~s of 
gas per ton  o f  c o a l ) ,  3152 

C o m p l e t e  g a s i f i c a t i o n  o f  c o a l ,  a nd  t e s t s  f o r  s u i t a b l e  
c o a l s ,  3154 

C o m p l e t e  g a s i f i c a t i o n  of  c o a 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 ) ,  4000  

Complete g a s i f i c a t i o n  o f  c o a l .  P rog ress  Repor t  No. 40 
( R e v i e w ,  w i t h  33 r e f e r e n c e s ,  f rom 1950 t o  1 9 5 8 ) ,  4574 

Complete g a s i f i c a t i o n  o f  c o k i n g  c o a l s  ( R e v i e w ) t  407E 
Complete g a s i f i c a t i o n  o f  gas c o a l  in s h a f t - f u r n a c e s  w i t h  

i n t e r m e d i a r y  c o n v e r s i o n  into f e r r o - c o k e .  I t s  i m p o r t a n c e  
f o r  the  gas end m e t a l l u r g i c a l  i n d u s t r i e s  (Review w i t h  
]6 r e f e r e n c e s ) ,  4078 

Complete g a s i f i c a t i o n  o f  coa l  and methane s y n t h e s i s  
( E f f i c i e n c y  o f  ThOr-promoted Cc c a t a l y s t ) ,  3292 

Complete g a s i f i c a t i o n  o f  coa l  ( R e p o r t  o f  l e c t u r e s ) ,  3373 
Complete g a s i f i c a t i o n  in S c o t l a n d  (Desc r ip t i on  o f  1 

m i l l i o n  i t S / d a y  T u l l y  c a r b u r e t t e d  comple te  g a s i f i c a t i o n  
p l a n t  a t  K l r k c a l d v ) ,  4098 

Complete g a s i f i c a t i o n  o f  c o a l .  I .  E f f e c t  o f  h e a t i n g  r a t e  
o f  the carbcnlzation. II. R e a c t i v i t ~  o f  coke a g a i n s t  
carbon d i o x i d e ,  3171 

Complex use o f  s o l i d  f u e l  f o r  power and chemica l  purposes  
(Investigations on gasi f icat ion u n d e r  p r e s s u r e  i n  a 
steam-O atmosphere), 3460 

Condensates  from p r e s s u r e  g a s - g e n e r a t o r s ,  4990  
C o n t i n u o u s  steam g a s i f i c a t i o n  o f  coa l  char in  an 

e l e c t r o f l u i d  r e a c t o r  (1500 to  19000F a t  a t m o s p h e r i c  
p r e s s u r e ) ,  5395 

C o n t i n u o u s  p r o d u c t i o n  o f  c o m b u s t i b l e  gases ( C o m b u s t i b l e  
gases ( f u e l  gas,  s y n t h e s i s  gas ,  and H) produced by 
reformation or g a s i f i c a t i o n  of c a r b o n a c e o u s  m a t e r i a l ) ,  
4868 

C o n t i n u o u s  process  f o r  the  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  
o f  s o l i d  f u e l s  w i t h  the  use o f  supe rhea ted  steam (Use 
o f  cokes and a n t h r a c i t e ) ,  4327 

C o n t i n u o u s  g a s i f i c a t i o n  o f  p u l v e r i z e d  coa l  w i t h  oxygen 
and steam by the v o r t e x  p r i n c i p l e ,  3712 

C o n t i n u o u s  p r e s s u r e  g a s i f i c a t i o n  o f  p u l v e r i z e d  coa l  in 
s u s p e n s i o n ,  3880 

C o n t i n u o u s  g a s i f i c a t i o n  o f  s o l i d  f u e l s  such a s  c o a l  o r  
coke ( A p p a r a t u s  and me thod ) ,  332? 

C o n t r o l l i n g  SO z e m i s s i o n s  from 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 t r o l l i n g  e m i s s i o n s  f rom f o s s i l - f u e l e d  power p l a n t s ,  
2113 

Control l ing emissions f rom f o s s i l - f u e l e d  power plants 
( G a s i f i c a t i o n ,  s o l v e n t  e x t r a c t i o n ,  and f l u e  gas 
d e s u l f u r f z a t l o n  p rocesses  are d e s c r i b e d ) ,  2033 

C o n v e r s i o n  o f  s o l i d  f u e l s  to  low Btu gas,  5572 
C o n v e r s i o n  o f  coa l  t o  o i l  and g a s ,  6235 
C o n v e r s i o n  o f  s o l i d  f o s s i l  f u e l s  t o  h i g h - h e a t i n g - v a l u e  

p i p e l i n e  gas ( 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  500-2000 
ps l g  and 1 4 0 0 - 1 7 0 0 0 F ) ,  4950 

C o n v e r s i o n  o f  coa l  f o r  f u t u r e  energy  needs ( P r o d u c t i o n  o f  
l i q u i d  and g a s e o u s  f u e l s  f rom I n d i a n  c o a l s ) ,  6909 

Cost estimate o f  a 500 b i l l i o n  B t u / d a y  plpel|ne gas plant 
v i a  h y d r o g a s l f i c a t l o n  and e l e c t r o t h e r m a i  g a s i f i c a t i o n  
o f  l i gn i t e ,  5146 ( P B - 1 9 3 9 2 8 )  

C r a c k i n g  Of h y d r o c a r b o n s  c o m b i n e d  v i t h  g a s i f i c a t i o n  o f  
coa l  (Combus t i on  o f  coo l  f u r n i s h e s  hea t  f o r  c r a c k i n g  o f  
h y d r o c a r b o n s ) ,  7110 

Cycllc g a s i f i c a t i o n  o f  s u b b l t u m l n o u s  c o a l  ( E f f e c t s  o f  

coa l  r e a c t i v i t y ,  coa l  p a r t i c l e  s i z e ,  w a s t e - h e a t  
r e c o v e r y ,  f u e l  bed t e m p e r a t u r e s ,  and c y c l i c  t i m e s ) ,  
4573  

D e d i c a t i o n  o f  t he  D o r s t e n  p r e s s u r e  g a s i f i c a t i o n  p l a n t  f o r  
b i t u m i n o u s  c o a l  ( L u r g i  g a s  p r o d u c e r  m o d i f i e d  so  c o a l a  
o f  Ruhr  r e g i o n  c o u l d  be g a s i f i e d  w i t h  C and s t e a m  a t  
2 0 - 3 0  a t m ) ,  4301 

D e d i c a t i o n  o f  the D o r s t e n  p ressu re  g a s i f i c a t i o n  p l a n t  f o r  
b i t u m i n o u s  coa l  (Comp le te  g a s i f i c a t i o n  c f  coa l  
n e c e s s a r y  to meet gas demands o f  Ruhr gas s v s t e m ) ,  43C2 

D e g a s i f i c a t i o n  o f  c o a l  seams  ( R e v i e w ) ,  3412  
D e s c r i p t i o n ,  o p e r a t i o n ,  and deve lopment  r e s u l t s  o f  the  

c o a l - g a s i f i c a t i o n  p l a n t  o f  the  C o k e r i e  Gaz ie re  de 
Strasbourg, 3886 

Design and i n i t i a l  operation of a slagg|ng, fixed-bed, 
p r e s s u r e - g a s i f i c a t i o n  p i l o t  p l a n t  ( D e s i g n  f o r  e v e n t u a l  
o p e r a t i o n  at  p r e s s u r e s  from 400 to  EO0 ps ig  to g a s i f y  
l i g n i t e  or  o t h e r  low-rank, noncak ing  c o a l s ;  25 
references), 4828 

D e s u l f u r i z e d  f u e l  f rom c o a l  by i m p l a n t  g a s i f i c a t i o n  (Two-  
s t a g e ,  s u p e r p r e s s u r e ,  O-blown coa l  g a s i f l e r  f o r  
p r o d u c t i o n  o f  p i p e l i n e  gas is  d e s c r i b e d ) ,  5268 

D e s u l f u r i z a t i o n  i n  the  g a s i f i c a t i o n  o f  coa l  (By 
condens ing  Fe c a r b o n y l  on the coa l  p r i o r  to  
g a s i f i c a t i o n ) ,  893 

Deve lopment  o f  the  g a s i f i c a t i o n  o f  s o l i d  f u e l s  during the  
l a s t  two decades (Review), 3386 

Deve lopment  o f  the HYGAS process  f o r  c o n v e r t i n g  coa l  to  
s ~ n t h e t i c  p i p e l i n e  gas ( C o a t - o i l  s l u r r y  used;  
hydrogas f i ce t ion  in  2 s t e p s - a t  1300-1500°F to  p roduce 
methane from v o l a t i l e  m a t t e r  and then  a t  1 7 0 0 - 1 8 0 0 o f  to 
produce methane and to  e f f e c t  s t e a m - - c o a l  r e a c t i o n  to  
g e n e r a t e  H), 5325 

Deve lopments  in s o l i d  f u e l s  g a s i f i c a t i o n  p rocesses  
( R e v i e w  o f  l i t e r a t u r e  f rom 1948 to  1 9 5 8 ,  w i t h  ? 0  
r e f e r e n c e s ) ,  4569 

Deve lopments  in c o a l  r e s e a r c h  and t e c h n o l o g y  in  1937 and 
1938 (Review), 5884 

~ e v e l o p m e n t a i  and rate s t u d i e s  in p r o c e s s i n g  o f  c o a l  
m i n e r a l s ,  50 

Development  o f  the  primary energy  consumpt ion  end f u t u r e  
means o f  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  o f  p rocesses  f o r  t r e a t i n g  hard c o a l ) ,  5402 

Deve lopment  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 i e r  f o r  p r o d u c t i o n  o f  s y n t h e s i s  gas a t  p r e s s u r e s  
to  400 ps i g  ( 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 ) ,  4880 

Development  o f  h y d r o g e n a t i o n  and F i s c h e r - - T r o p s c h  
p rocesses  i n  Germany, 6195 

Development  o f  the c o n v e r s i o n  o f  eoa lo  I I 1 .  Coal as a raw 
m a t e r i a l  f o r  gaseous p r o d u c t s  (Rev iew o f  79 Goreen 
papers on coa l  gas p r o d u c t i o n ,  p r o c e s s i n g  and v i e s  
( 1 9 2 6 - 1 9 4 1 ) ) ,  3364 

Deve lopments  in  t he  oxygen g a s i f i c a t i o n  o f  s o l i d  f u e l s  on 
the  Amer ican  c o n t i n e n t  (40  r e f e r e n c e s ) ,  4077 

b e v o l a t i l l z a t i o n  o f  l a r g e  coa l  p a r t i c l e s  as a p p l i e d  to 
S z i k l a R o z i n e k  g e s i f i e r s  ( C a r b o n i z i n g  o f  coa l  and 
g a s i f i c a t i o n  o f  r e s u l t a n t  c o k e ) ,  178 

D e v o l a t l l i z a t i o n  of  coa l  by r a p i d  h e a t i n g  ( P u l s e  h e a t i n g  
u s i n g  e l e c t r i c  c u r r e n t s ) ,  5463 

D i r e c t  g a s i f i c a t i o n  o f  coa l  f i n e s  ( P r e s s u r e  o f  A m e r i c a n  
g a s i f i c a t i o n  methods i n  c u r r e n t  u s e ) ,  3?05 

D i r e c t  m e t h a n a t l o n  o f  c o a l ,  5216 
D i s t i l l i n g  ca rbonaceous  m a t e r i a l ,  3680 
E a r l y  o p e r a t i o n s  o f  the h y d r o g e n a t i o n  d e m o n s t r a t i o n  

p l a n t ,  u s i n g  Rock S p r i n g s ,  Wyoming, c o a l ,  2808 
Economic e v a l u a t i o n  o f  a p rocess  to  produce a s h l e a s ,  low-  

sul fur  f u e l  f rom c o a l ,  51E3 
Economic e v a l u a t i o n  and p r o c e s s  d e s i g n  o f  a c o a l - o i l - g a s  

(COG) r e f i n e r y  ( P r o c e s s  i n c l u d i n g  coa l  p r e p a r a t i o n ,  
s o l v e n t - r e f i n e d  coa l  p r o c e s s ,  h y d r o c r a c k i n g  and 
h y d r o c o n v e r a l o n ,  B e - G a s  p r o c e s s ,  and c r y o g e n i c  
s e p a r a t i o n ;  economic e v a l u a t i o n ) ,  5419 

Economic e v a l u a t i o n  o f  MHD-ateam p o w e r p l a n t a  a e p l o y l n g  
coa l  g a s i f i c a t i o n ,  5405 

E c o n o m i c s  o f  g e n e r a t i n g  clean f u e l  g a s  f rom c o a l  u s i n g  an 
a i r - b l o w n  t w o - s t a g e  g a s l f l e r ,  5235  

E f f e c t  o f  add ing  steam t o  the  g a s i f i c a t i o n  a i r  end o f  the  
hea t  l o s s  in  the  r e a c t i o n  zone on the  s o l i d - b e d  
g a s i f i c a t i o n  o f  coa l  (Rev iew w i t h  12 r e f e r e n c e s ) t  4 4 7 0  

E f f e c t  o f  s o d i u m  c a r b o n a t e  upon g a s i f i c a t i o n  o f  c a r b o n  
and p r o d u c t i o n  o f  p r o d u c e r  gas,  3165 

E f f e c t  o f  m o i s t u r e  i n  c o a l  on i t s  p r e s s u r e  g a s i f i c a t i o n  
( E f f e c t  o f  1 3 . 5 - 3 7 . 7 1  hy w t .  w a t e r ;  e f f e c t  on 0 
c o n s u m p t i o n ) ,  4972 

E f f e c t  o f  o p e r a t i n g  c o n d i t i o n s  on the f o r m a t i o n  o f  
methane in  p r e s s u r e  g a s i f i c a t i o n ,  8075 

E f f e c t i v e  u s e  o f  c o a l  t h r o u g h  g a s i f i c a t i o n  ( P r o d u c e d  g a s  
o f  CO z 13.0, CO 1 2 . 0 ,  CHs 1 . 5 ,  H 9 . 0 ,  0 0 . 5 ,  end N 641 
f r o m  c o a l  w a s t e s ) ,  4741 

E f f e c t s  o f  e l e v a t e d  p r e s s u r e  on 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  by steam,  3186 

E l e c t r o l y t i c  h y d r o g e n  and o x y g e n  In  I n d u s t r i a l  g o s  
p r o d u c t i o n - - c o m p l e t e  g a s i f i c a t i o n  o f  c o a l  w i t h  o x y g e n ,  
3252 

E m i s s i o n  c o n t r o l s  - s t a t u s  a t  c o a l  b u r n i n g  power  p l a n t s  
( V a r i o u s  methods f o r  r e d u c t i o n  o f  SOs e m i s s i o n s  in  
s t a c k  g a e ) ,  1982 

E n e r g y  p r o g n o s i s  f o r  t h e  F e d e r a l  R e p u b l i c  o f  G e r m a n y  f r o e  
the  v i e w p o i n t  o f  i n t r o d u c t i o n  o f  n u c l e a r  heat  F o r  
v a p o r i z a t i o n  o f  f o s s i l  raw m a t e r i a l s ,  5224 (JUL-?45-RG)  



571 COAL GASIFICATION £ n e r y - p r o d u c i n g  g a s  f r e e  f i n e - g r a i n e d  c o a l  ( G a s i f i c a t i o n  
of  f i n e - g r a i n e d  c o a l  in  f l u i d i z e d  bed w i t h  i n e r t  
s u b s t r a t e  at m~re than 2 arm w i t h  s t e a m - - a i r  b l a s t ) ,  
5454 

Eng inee r i ng  s tud~  and t e c h n i c a l  e v a l u a t i o n  o f  t h e  
Bituminous Ccal Research, Inc. tea-stage super pressure 
gasification process. Research and development report 
No. 60, 5147 (OCR-RDR-60) 

Engineering study and technical evaluation of the 
~[ tuK inou~  Coal Research~ Inc. two-stage super-pressure 
gas i f i ca t lon  process (graduation ef synthetim natural 
gas), ~i~5 

ingineering study and technlca! e ~ a l u a t i 0 n  o f  the 
B i t u m i n o u ~  Ccel Research, Inc.~ too-stage super 
pressure gasification process (For productlen o f  SNG 
from coal}, ~148 (EN-294) 

LP# spongers coal combustion process (Gasification of  
c o a l  w l t h  a i r  in  m o l t e n  Fe b a t h  p r o d u c i n  f u e l  gas}, 
5505 

Estimation cf coal and gas ~ r o p e r t i e s  for gssification 
des ign c a l c u l a t i o n s  (Back), ~14t; 

[uropean gas econoey~ 3718 
~ v a l u a t i o n  and assa~ of  co~ l  f o r  g a s  m a n u f a c t u r e  ( F a c t o r s  

f o r  p r e d i c t i n q  y i e l d ~  of  g a s ~  c a k e ,  t a r ,  (NH~)zSQ~,  and  
[iquor)~ 3164 

Evalustlon ef the produetlon of hydrogen by gesiflcatian 
o f  coal us ing  nuc l ea r  heat ( P r o d u c t i o n  o f  H c f  99~ 
purity; heat transferred from nuclear reactor by stream 
of 435-pslg He heated to 2500OF maximum; no in-reactor 
p r o c e s s i n g ) ,  4885 

E v a l u a t i o n  o f  s o l i d  f u e l  s s  raw m a t e r i a l  f o r  gasification 
(Classificsticn of coals into 3 greups and optimum 
g a s l f i c e t i o n  process f o r  each o f  the g r o u p s ) ,  4320 

rxother¢Ic c a t a l y t i c  gas reactlon~ (Hydrogenation of  CO 
In s y n t h e s i s  gas p r o d u c e d  by g a s i f i c a t i o n  o f  brown 
coal), 3948 

Fxperience~ arid impression~ uf thirty ~ears in the gas 
industr~ (Ca=parative eccnomio censideratlen of coal 
and woke), 32g6 

Fxperiment en gasification o f  ccarsel~ dispersedl aqueous 
f u e l  ~ixture~ ( G a s i f i c a t i o n  o f  coal suspensions to 
preduce synthesis gas), 512g 

£xperlments on gas manufacture (Efficienc~ cf vertical 
r e t o r t s  fo r  complete or  p a r t i a l  gasiflcatinn of c o a l ) ,  
3302 

Expe r imen ta l  i n v e s t i g a t i o n  o f  coal  g a s i f i c a t i o n  processes 
ty t e s t i n g  models under c o n d i t i o n s  o f  v a r i o u s  aqueous 
r e g i m e s  ( E f f e c t s  of c o a l  HaO on g a s i f i c a t i o n } ,  4718 

Exper imen ts  on gas i f i ca t ion  of  coal from the B o l s h e v i k  
coal mine ( L i g n i t e  c o n t a i n s  C 20 .90 ,  H 2 . 1 0 ,  6 15 .40 ,  N 
0.50, S 0.70, ash 25.80,  and HaO 36.50~;  ash con%sins 
St6 z 26 .80 ,  AI=Oa 7 .41 ,  Fe20a 2 .69 ,  CaC 47 .35 ,  Mg6 
1 .81 ,  end (Co z + $63 + l o s s )  I 3 . g 4 ~ ;  g e n e r a t o r  o f  K o l e r  
t y p e ) ,  4831 

E x p e r i m e n t a l  c a r b a n i z s t i c n  c f  blends of  Y a l l o u r n  brown 
coal b r i q u e t  sad b i t u e i n o u s  cak ing coal f o r  town gas 
manu fac tu re ,  7108 

E x p e r i e e n t s  cn a G o f f i n  gas p l a n t ,  3155 
Exxon d i s c l o s e s  advances In coal u t i l i z a t i o n  

(Gsslfication and liquefaction processes to  produce 
s y n t h e t i c  f u e l s ) ,  5517 

Feasibilit~ s t u d y  of a coal s l u r r y  feeding system for 
h igh  p ressure  g a s i f i e r s ,  5253 

Findings about gas formation i n  the early stages of the 
carhonizatlon process based on p y r O l y t i C  experlments~ 
£237 

F i r s t  s y n t h e t i c  n a t u r a l  g a s  f r e e  c o a l  p l a n t  starts up 
{ S t a r t  up of W e s t f i e i d  coal  g a s i i c a t i c n  p l a n t ) ,  5532 

F i s c h e r - - T r o p s c h  hydrocarbon s y n t h e s i s  (Mechanism), 6372 
F i xed -bed  p r e s s u r e - g a s i f i c a t l o n  p i l o t  plant f o r  o p e r a t i n g  

under s l a g g i n g  c o n d i t i o n s  ( D e s c r i p t i o n  o f  p ressu re  
g a s i f i s r ,  s lugging t echn ique ,  and compar ison o f  L u r g i  
p r o c e s s ] ,  4878 

F l e x i b i l i t ~  and ba lance in the gas i n d u s t r ~  ( P r o d u c t i o n  
o f  gas, coke, and t a r ;  gas p u r i f i c a t i o n ,  t o t a l  
g a s i f i c a t i o n ,  and spec ia l  produc ts  from gas ) ,  3267 

F l u i d i x e d  g a s i f i c a t i o n  o f  braun c o a l  snd  manufacture o f  
a c t i v e  carbon f rom cyc lone dust  (Steam and air used a s  
f l u l d i z i n g  substances]~ 4862 

F l u l d i z e d  g a s i f i c a t i o n  o f  n u n c a k i n g  coa l s  w i t h  steam i n  a 
small p i l o t  p l a n t ,  $902 

For m e e t i n g  e n e r g y  r e q u i r e m e n t s .  H~drogen e n e r g y  c a r r i e r .  
Volume 1: suaeary ( P r o d u c t i o n ,  t echno logy ,  
t r a n s p o r t a t i o n ,  and I m p l e m e n t a t i o n  of H i n t o  energy  
s v s t e e s ;  l e g a l  aspects  and economics),5507 (N74- 
11727/6] 

Formation of  benzene hydrocarbons d u r i n g  the geslfloatlon 
[of coal ], 6004 

Format ion  o f  water gas  and the b e h a v i o r  o f  brown coal and 
b i t u e i n o u s  coal  cokes and semicokes in water-gas 
genera t ion  (Study o f  r e a c t i o n s ] ,  3186 

Forming • [ow-su|fur r e s i d u a l  fuel o i l  from e high-sulfur 
c o a l ,  5983 

F o s s i l  fue l  op t ion .  Chapter ~ I ,  5560 (T ID -26528 )  
F o s s i l  fue l  y i e lds  power+pol lu t ion  ( F l u e  gas 

d e s u l f u r i z a t i o n  is major p o l l u t i o n  c o n t r l  method; coa l  
g a s i f i c a t i o n  and l i q u e f a c t i o n  o f f e r  a l t e r n a t i v e s ) ,  1901 

F r e n c h  e x p e r i m e n t a l  s t a t i o n  f o r  t h e  m a n u f a c t u r e  o f  c i t y  
gas and synthes is  gas from Fuveau Basin t i g n i t e s .  I. 
Exper imental  s t a t i o n  at  D i g o i n  (NCNE),  3609 

Fue l ,  5009 

Fuel end ohemioal products from coal (Review; 45 
r e f e r e n c e s } ,  5072 

F u e l  g a s ,  e s p e c i a l l y  s y n t h e s i s  g a s ,  f rom g a s  g e n e r a t o r s  
w i t h  t a p h o l e s  ( F l u i d i z e d  bed g a s i f i c a t i o n  o f  c o a l  o r  
d r y  l i g n i t e ) ,  4524 

Fuel g a s  (Preparation from bituminous fuel or coke at 
p r e s s u r e  o f  a b o u t  30 arm by m i x t u r e  o f  a i r  and  s t e a m ) ,  
3246 

Fuel g a s  (Gas of h i g h  calorific v a l u e  made from solid 
powdered or finely grained f u e l s  hN making starting 
materials reaot with a i r  o r  O, steam, and C62), 4338 

Fuel gas from low-grade bituminous coal, 4008 
Fuel gas from molten iron ooal gasifioa%ion (igO-g40 

Btu/ft3) (Review with 3 refereneces), 5359 
Fuel gas from a graeulated solid fuel (Coal gasified with 

a i r  in fluidized bed), 3800 
Fuel gas of high oaloriflc value and synthesis gas low in 

methane(From gasification of coal in a 2 - z o n e  
g e n e r a t o r ) ,  4523 

Fuel gas plants for the process industries burn coal 
cleanly, effioiently (Besorip%ion cf Gas Integral fuel 
gas generator), 5827 " 

Fuel gas production from granular and powdered fuels 
(Fuel is brown coal dust; gasifying agent is mixture of 
steam, air, and 0; equipment), 4684 

Fuel-gas production by the gasification of caking coal 
dust, 4588 

Fuel gases (Production in fluldized bed o f  finely divided 
c o a l  o r  c o k e ) ,  3802 

F u e l  g a s i f i c a t i o n .  P r e d i c t i o n  o f  s u l f u r  s p e c i e s  
distribution by free energy minimization, 5E29 

Fuel revolution (A review of coal liquefaction and 
gasification and of the Fischer-Tropsch synthesis), 
6201 

Fundamental factors in the rational organization of the 
processes of burning and gasification of solid fuels in 
beds, 3417 

Fundamentals of calculation of gasification prooesses 
(Methods for calculation of gasification equilibria), 
3371 

Fundamental principles of gasification [of coal) (How the 
conditions for production efa gas of high calorific 
value can be determined mathematieall~ from its 
c ompound) ,  3580 

Fundamental studies on coal gasification i n  %he 
utilization of thermal energy from nuclear high- 
temperature reactors, 547E 

Future of synthetic pipellne-gas technology (Production 
of clean pipeline quallty gas by gasification of coal 
and methanation and desulfurizatien o f  resultant gas), 
1539 

Future of low Btu gas in power generation, 5400 
Future possibilities in  methods o f  gas manufacture, 3507 
Future %rends in %he u%illsatlon o f  coal energy 

o o n v e r s i o n ,  $590 
Gas desulfurlza%ion (Gasification o f  fluidized bed o f  

solid carbonaceous materials), 818 
Gas from bituminous fuel (Continuous gasification Of 

bituminous fuel with steam and f l ) ,  3271 
Gas from c o a l .  Fuel o f  the future (Survey with 6 

references; oal gaslfica%ion seen as primary substitute 
for natural gas; discussion of ohemistry and types of 
processes under serious consldera%ion; suggestlon of 
CH~ es automotive fuel), 5197 

Gas-from-coal. Update, 9617 
Gas from low-temperature oarbonization of bituminous 

coal, its characteristics, use, and further treatment, 
108 

Gas f r o m  noncoking coals (Discussion of new process], 
3876 

Gas from solid carbonaceous fuels (Description Of fuel 
and O movement in c o m b u s t i o n  zone of generator), 3325 

Gas generator research and development. Phase II. Process 
and equipment development. Period of pWrformance~ March 
1965-September ig?O. F i n a l  report, 5226 (OCR-20) 

Gas-generator theory (Gas-genera%or theory and treatment 
o f  chemical equilibrium], 3406 

Gas manufacture by the complete gasification of 
bituminous coal a% F r e t b e r g  (Brelsgau), 4370 

Gas manufacture ( B y  reaction of a suspension of powdered 
carbonaceous muterlal in steam)~ 3392 

Gas of h i g h  calorific power (20 a%m pressure 1 vol air to 
1.6 v o l  steam), 3277 

Gas of low heating value from the gaslfieatlon o f  c o a l  
preparation plant waste, 3848 

Gas pipe line %ransmisslon cf methane derived from 
pressure gasiflcatien and syn%hesls (NONE), 3656 

Gas producers (Advantages of using preheated alr and 
steam), 3453 

Gas producer (Equipment), 4585 
Gas-producer plants (Gas-producer theory Is revlewed and 

practleal operation of producers discuseed), 3415 
Gas production f r o m  steam s air, and meal (5~ag p~oduc%ion 

minimized by passing through %he hot fuel alternate 
streams of steam containing less than i0= 0 and more 
than 251 O; process reduces steam consumption), 4933 

Gas Research Board. Report o f  the Director for the year 
1949, 3697 
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Gas Reseanch Board ,  Repor t  c f  the  D L r e c t o r  f o r  the year  

1951 (Review o f  1951 work ;  coa l  g a s i f i c a t i o n  in Ht ~,  
and s team) ,  3853  

Gas r ich in  carbon monox ide and hydrogen from conl or 
coke,  4260 

Gas sources  f o r  t he  p r e s e n t  and f u t u r e  supp l y  o f  Germany 
( B r i e f  r e v i e w  o f  g a s i f i c a t i o n  p rocesses  i n  Germany) ,  
3317 

G a s - t u r b i n e  f u e l  f rom a p r e s s u r i z e d  gas p roduce r  ( T e s t s  
of 3 coals used in modified pressurized gas producer), 
3991 

Gases c o n t a i n i n g  carbon monoxide and hydrogen ( P r o d u c t i o n  
by 3 - s t a g e  g a s i f i c a t i o n  p r o c e s s ) ,  4367 

Gases r i c h  in  hydrogen (P roduced  bN g a s i f i c a t i o n  o f  
c o k e ) ,  3323 

G a s i f i c a t i o n  o f  brown c o a l t  p e a t ,  l i g n i t e ,  and v i s c o u s  
l iquid fuels, 3299 

G a s i f i c a t i o n  o f  some a n t h r a c i t e s  by o x y g e n .  Compar ison o f  
two ~ e t h o d s ,  t h e r m o g r s v i m e t r y  and gasometry~ 5255 

Gasi f icat ion by t he  ~oving-burden t e c h n i q u e .  I I ,  3874 
G a s i f i c a t i o n  of South Wales coals, 3473 
G a s i f i c a t i o n  o f  b i t u m i n o u s  coat  w i t h  oxygen in a p i l o t  

p l a n t  equ ipped f o r  s t e a m - p i c k u p  f e e d i n g ,  4916 
G a s i f i c a t i o n  o f  Nazarovsk  coa l  under  p r e s s u r e ,  4538 
G a s i f i c a t i o n  o f  s o l i d ,  ca rbonaceous  f u e l s  (Ra te  o f  

p a r t i a l  o x i d a t i o n  o f  p u l v e r i z e d  coa l  w i t h  0 mixed w i t h  
steam under  p r e s s u r e  a t  t e m p e r a t u r e s  above 2200oF 
i n c r e a s e d  by use o f  s o n i c  v i b r a t i o n s ) )  4793 

G a s i f i c a t i o n  methods (28  r e f e r e n c e s ) )  3~09 
G a s i f i c a t i o n  c o n d i t i o n s  f o r  use o f  h i g h - a s h  f u e l s  

( R e v i e w ) ,  3982 
G a s i f i c a t i o n  o f  water-containing fuels (Use o f  a l k a l i  

m e t a l ,  a l k a l i n e  e a r t h  m e t a l ,  Fe a i u ~ l n a t e s  and 
s i l i c a t e s ,  o r  AI s l i c a t e s  as c a t a l y s t s ) ,  4588 

Gasification of char with sulfur dioxide (Production of 
carbon monoxide and s u l f u r ) ,  5498  

G a s i f i c a t i o n  o f  l i g n i t e  i n  s c o m m e r c i a l - s c a l e  p i l o t  
plant: Prcgress report frcs July I, 1950 to Dec. 31, 
1951, and summary o f  work p r e v i o u s  to  J u l y  i~ 1950 ( A t  
1500 to 1925OF, mechan ica l  performance of externa l ly  
heated  a l l o y - s t e e l  r e t o r t ) ,  4178 

Gasif icat ion r e s e a r c h  with various brown coals and cokes 
in  a r o t a t i n g - g r a t e  g e n e r a t o r ,  4104  

G a s i f i c a t i o n  o f  the  t e l l i n g s  o f  c o s l - b e n e f i c i a t i o n  
p l a n t s ,  I ( C a r b o n i z a t i o n  in  N s t ream a t  9500;  q u a l i t y  
o f  p roduce r  gas g i v e n  as f u n c t i o n  o f  g a s i f i c a t i o n  
ra te ) ,  4611 

Gasif icat ion o f  sol id fuels in a slagging producer ( I n  
gas producer in  wlch m o l t e n  s lag  in  sprayed i n t o  
f u r n a c e  as p r i n c i p a l  hea t  s o u r c e ,  use o f  C or  h i g h l y  
e n r i c h e d  a i r  p rehea ted  t o  at  l e a s t  1000 ° as 
g a s i f i c a t i o n  agent a l l o w s  use o f  l ow-g rade  coa l  o r  coke 
as f u e l ) ,  5012 

Gasif icat ion o f  coa l  frcm west German~ (Review), 3354 
Gasification of f u e l s  (Use o f  less 0 and steam to produce 

more s y n t h e t i c  gases and s solid r e s i d u e  t h a t  can be 
used as f u e l ;  h igh  v o l a t i l e  b i t u m i n o u s  coa l  produced 
gas of:  CC 46.I~ H 44.0, CO z 8.6, CH~ 0.6, N 0.5, and 
HzS 0 . 2 ~ ) ,  4356 

G a s i f i c a t i o n  of coal  b v ho t  r e c y c l e d  he l i um  in  a 
l a b o r a t o r y - s c a l e  e x c h a n g e r - t y p e  g a s i f i e r  (S tudy  o f  
f e a s i b i l i t y  o f  us ing  He to t r a n s f e r  hea t  f rom n u c l e a r  
r e a c t o r  tc  g a s i f y  c o a l ;  ccs l  fed as H20 slurry), 4859 

Gasification o f  powdered c o a t  in  a cyclone f u r n a c e  
( O p e r a t i n g  d a t a ;  c o m b u s t i o n  o f  c o a l  w i t h  d e f i c i e n c y  o f  
air), 4798 

Gasification of lignite from the Moscow region with 
carbon dioxide and nitrogen additives in the blast, 
5105  

G a s i f i c a t i o n  o f  solid f u e l  ( P r o d u c t i o n  o f  s y n t h e s i s  gas 
from coal) ,  4478  

Gasification of powdered cca l  in s u s p e n s i o n ,  4479 
G a s i f i c a t i o n  o f  Washing ton  cca l  ( D i s s e r t a t i o n ) ,  4112 
Gasification ( I n  gaseous medium), 4009 
G a s i f i c a t i o n  o f  s o l i d  f u e l  by O W w a t e r  v a p o r ,  and heat  to  

give mixture of Co, H, and CO z suitable for synthesis 
Of a l c o h o l s ~  3232 

G a s i f i c a t i o n  o f  l o w - q u a l i t y  f u e l s  w i t h  a s t e s m - o x y g e n  
b l a s t ,  3234 

G a s i f i c a t i o n  o f  M u s c o v l t e  c o a l  e l t h  t h e  s t e a m - o x y g e n  
blast (S team--O m i x t u r e  blown in  a t  pressure of 20-25  
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Gasifying coal (Coal is cored on the surface of heat- 
exchange pebbles and subsequentl~ gasified), 4488 

Gaslfying fuels (Manufacture ef 1 million OUo ft°/day of 
water gas), 3909 

Gasifying finely divided carbon fuels such as coal, 
charcoal or peat (Using gas stream ef 7000 to 1600oc 
containing water vapor), 3272 

Gasifying carbonaceous fuels (Caking of ground coal at 
1200OF; pnoduction of 50,000 cu. ft. of CO ÷ H), 3910 

Gasifying coal and/or all with hydrogen, 5180 
Gasifying water-contalning coal (Apparatus described for 

coal  gasification), 8520 
Gasifying finely divlded or powdered fuels (Passage of 

free G a into gas stream of product prevented), 3365 
Gasifying fine-grained solid fuels (Gasifies%fun and 

combustion agents blown through solid fuels at high 
speed %o promote b o i l i n g  action), 3270 

Gasmaking from Uic%orian brown coal (Revlew)~ 3430 
Generating gas from powdered coal (Use of hot 

!'converting'' gas in multi-phase process), 3323 
Generating preducer gas (4100-4200 Koal/mS], 3B26 
Generation of water gas and synthesis gas from brown 

coal, peat, and bituminous coal in %he Pintch- 
Hillebrand plant at %he Hamburg gas works~ 3~37 

Generation of heating gas from solid fusls (Gasifioation 
8% high temperature; use of hydrocarbon oil to reduce 
carry-over of coal particles in gas stream), 4031 

German use cf low-grade fuel with rich oxygen (Pressure 
gasification %o produce a 456 B.t.u. gas), 569 

Gilbert proposes short lead-time coal-fueled combined 
cycle (Utilization of ignifluld boiler), 5558 

Hearth gasification of coal in power production (Produces 
h igh  CO:(CQ + CS2)), 3837 

Heat of reaction of hydrogen and coal (RepoT% on heat of 
reaction of H and varioas percent gasified coal for 
1000-1500OF and prassures up to 1500 psia; heat of 
reactlon for pretreatment of coal; heat capacity of 
chars)~ 5025 

High Btu gas by the direct converslcn of coal, 5042 
High-Btu gas by the direct conversion of coal 

(Experiments at 1500 and 3000 psig and 7250)~ 4995 
Higb-Btu gas from ooal via gasification and catalytic 

methenatlon (4Q-aim fluidized-bed gasifier used at 950 ° 
to produce high ~ields of methans; Renan Ni used as 
catalyst), 5155 

High-calorific-value gas from coal for pipeline 
transportation (Gas h igh  in methane produced from char 
from low-temperature oarbonizetion ef cal at 800- 
1400OF~ c h a r  treated with H and steam at 1200-2000°F 
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~nd 50-150 a ~ . ) )  ~967 
High-pressure gasification of coal in German V (Production 

cf 470-490 B.t.u. gas), 3517 
lligh-pressure fluJdized beds [for producticn of natural 

gem su~stltute from coal or o i l ]  (Three-sia~e process), 
5107 

Hioh-pressure liquid-phase hydrogenation of coal bv 
experimental flow plant (Plant designed to hydrogenate 
50 to 80 kg of coal/day a t  700 atm; coal fed as paste; 
agitation cf paste has effect on results), 681C 

High-pressure gasificatio~ of brown coal i n  Victoria 
(Production cf town gas from brown coal briquets b~ 
Lurgi process; review}, 36~7 

High-temperature energ N systems. Quarterly progress 
report, August l--Octcber 31t 196~ (Research progress 
on 250 psig simulated nuclear coal gaslficatlon 
system), ~922 (TID-21596) 

H i g h - t e m p e r a t u r e  ene rgy  sys tems .  Q u a r t e r l y  p r o g r e s s  
report, February l--April 30, 1965 (Research progress) 
including studies on alleys for fluidized-bed coal 
g a s i f i e r s  us ing  n u c l e a r  r e a c t o r  h e a t ) )  4957 ( T I D - 2 2 0 0 9 )  

H i g h L i g h t s  cf a busy year for c o a l ,  5594  
HRI coal gasification (Hydrocarbon Research Inc. 

experience In  ore gaslflcatlon durin 9 the 1950's. 
Recent d e m o n s t r a t i o n  o f  f e a s i b i l i t y  o f  Synthane p rocess  
for USBM}, 53E2 

H~drocarbons and oxygen-containing compounds by 
hydrogenation of carbon monoxide (Solid fuels gasified 
under pressure (i0-40 ate) with addition of 0 and steam 
but not COz; Fischer--Tropsch synthesis), 6686 

Hydrocarbon fuels by pyrolysis of ccal (First portion cf 
char passed tc fuel cell cr MH~ device to produce d.c. 
and second port ion to apparatus where char with steam 
fores producer gas), 7153 

Hydrocarbon-rich f u e l  gas by h y d r o g e n a t i c n  of coal (800  o, 
25 a i m ) ,  4153  

Hydrogasification of bituminous coals, lignite, 
anthracite, and char (Hvdrcgasification at 800 ° and 
6000 psig us ing  Me catalyst), 4854 

Hydrogaslflcatlon of pretreated coal for p i p e l i n e  gas 
production, ~046 

Hydrogaslflcatlon of carbonaceous m a t e r i a l  (Materials 
such as coal) tar) petroleum residues) oils, and chars; 
p r o d u c t i o n  of high calorlfic value gas us ing  Al 
chloride catalyst)) $218 

HydrogaslfJcatlon of brown coal to  produce methane 
natural gas (Equipment and p r o c e d u r e s ) ,  5189 

H y d r o 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  f o r  p i p e l i n e  gas 
p r o d u c t i o n  ( T e s t s  a t  1000 ps lg  and between 1200 and 
1900oF)) 4988 

Hydrogasificatlon. Efficlent method for the exploitation 
of l ow-g rade  I n d i a n  c o a l s  (Discussion of r e l a t i v e  
m e r i t s  o f  3 p rocesses  f o r  g a s i f i c a t i o n  o f  I n d i a n  
c o a l s ) ,  5040 

H y d r o g a s i f i c a t l o n  o f  coa l  ( L e c t u r e ) )  479? 
H y d r o g a s i f i c a t l 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  coa l  r e s i d e n c e  t i m e  o f  s e v e r a l  sec ,  
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  from 2000 s o l / t o n  
at  250 ps lg  to  7000 s c f  a t  1000 p s l g ) ,  4907 

H y d r o g a s i f i c a t t o n  o f  c o a l  l i q u i d s  (Rev iew on Stone and 
Webster Gasification Process using stepwise addition o f  
H to  l i q u e f i e d  c o a l ;  heat  s u p p l i e d  f r o m  n u c l e a r  heat  
s o u r c e ;  nc r e f e r e n c e s ) , ' 5 4 2 5  

Hydrogen - a c l e a n  f u e l  f o r  urban areas ( P r o d u c t i o n  of 
hydrogen by g a s i f i c a t i o n  o f  coa l  and s h a l e  o i l  or  by 
electrolysis of water), 3133 

Hydrogen:  key to  the eccnomlcs  o f  p i p e l i n e  gas from c o a l .  
Paper No. 15)  5149 

Hydrogen as a f u e l  s o u r c e  ( P r o d u c t i o n  of l o w - B t u  hydrogen 
of h y d r o g e n - r i c h  mixed gas f rom c o a l ) t  $435 

Hyd rogen -ca rbon  monoxide m i x t u r e  ( 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 ) ,  4171 

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 .  Paper No. 36 ( P y r o l y s i s  and 
g a s i i c a t i o n  o f  b i t u m i n o u s  c o a l ) )  1486 

Hydrogen s u l f i d e  p o i s o n i n g  o f  n i t r t d e d  and c a r b i d e d  i r o n  
c a t a l y s t s  In the P i s c h e r - - T r o p s c h  synthesis (NONE), 
6792 

H y d r o g e n a t i o n  o f  coa l  s t  h i gh  temperatures ( P r o d u c t i o n  o f  
CH~ at  1200-1450°F end 6000 lb. per sq .  I n .  pressure), 
3691 

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  o f  brown c o a l  us ing  heat  f r o m  
h i g h - t e m p e r a t u r e  r e a c t o r s )  5214 

H y d r o g e n a t i o n  ¢ f  c a r b o ~  ~ o n c x i d e  w i t h  s i m u l t a n e o u s  
p r o d u c t i o n  o f  f u e l  gas ( S o l i d  f u e l  ( e . g .  coal) gasified 
under  p r e s s u r e  of 20-$0  aim w i t h  O and steam; S 
compounds removed by wash ing  w i t h  CHsOH or  CzHsOH), 
4346 

H y d r o g e n a t i o n  o f  coal t o  gaseous h y d r o c a r b o n s  ( P i l o t -  
s c a l e  t e s t  on n o n f l u l d l z e d  and  f l u l d i z e d  process  a t  
high t e m p e r a t u r e ) ~  4102 

I g n i t i o n  of coa l  a n d  h i g h - s p e e d  g a s i f i c a t i o n  
( T h e o r e t i c a l ) )  3301 

I m p o r t a n c e  o f  t e m p e r a t u r e  approach i n  heat  exchange rs  ( I n  
c o a l  g a s i f i c a t i o n  p l a ~ t ) )  5290 

Improvements  r e l a t i n g  to  gee p r o d u c t i o n  ( P r o d u c t i o n  o f  
s y n t h e s i s  g a s  by p a r t i a l  o x i d a t i o n  o f  a t o m i z e d  
d i s p e r s i o n s  o f  l i q u i d  s l u r r i e s  o f  s o l i d  c a r b o n a c e o u s  

f u e l s ) ,  5396  
I m p r o v i n g  t h e  c a l o r i f i c  v a l u e  o f  f u e l  g a s e s  ( C a l o r i f i c  

va lue  o f  gases f r o ~  p r e s s u r e  g a s i f i c a t i o n  o f  c o a l *  e t c .  
by steam and 0 improved by e n r i c h i n g  w i t h  CH~ o b t a i n e d  
by r e a c t i o n  a t  350-4000 between CC~ and H in  the 
gases), 4925 

In situ gasification cf coal by gas fracturing (Patent), 
5557 

Imdustrlal destructive distillation of coal from the 
£kihastus deposit (Coal is suitable for recovery of 
fuel gas), ~607 

Inertia of the process of gasification in a bed of solid 
fuel, 4528 

Influence of operating variables on synthe@|s gas 
p r o d u c t i o n  in p r e s s u r e  coa l  g a s i f i c a t i o n  ( P i l o t  p l a n t } ,  
3974 

Influence of inorganic constituents in the carbonization 
and gasiflcation of coal: the liberation of ammonia 
eL/me) CaC03, end Fe o x i d e ) )  68 

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  cn d e s u l f u r i z a t i o n  o f  
coa l  d u r l n  9 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  (Removal o f  S 
in caking coal is more difficult because of tendencv to 
sinter), 1057 

I n s t i t u t i o n  Gas Research F e i t o w s h | p  I n t e r i m  Repor t  1952- 
53. Study  o f  f l u i d i z e d  g a s i f i c a t i o n ,  3994 

I n s t i t u t i o n  Gas Research F e l l o w s h i p  R e p o r t :  1953 -84 .  
F l u i d l z e d  g a s i f i c a t i o n  o f  coa l  ( S i n g l e - s t a g e  p rocess  
for c o n t i n u o u s  gasification), 4196 

I n v e s t i g a t i o n  o f  the use o f  oxygen and h igh  p r e s s u r e  tn 
g a s i f i c a t i o n .  II. S y n t h e s i s  o f  gaseous h y d r o c a r b o n s  e t  
h igh  p r e s s u r e ,  3263 

I n v e s t i g a t i o n  o f  the use Of oxygen and h igh  p r e s s u r e  in  
g a s i f i c a t i o n ,  and Par t  I g .  Synthesis o f  gaseous 
h y d r o c a r b o n s  at  h igh  p r e s s u r e  (Compar i son  o f  4 
g a s i f t c a t l c n  p r o c e s s e s ) )  ~451 

I n v e s t i g a t i o n s  o f  the c o n t i n u o u s  p rocess  o f  g a s i f i c a t i o n  
o f  brown c o a l s  f o r  the d i r e c t  p r o d u c t i o n  o f  c o n v e r t e r  
gas f o r  use in  ammonia s y n t h e s i s  ( P r o d u c t i o n  o f  He--Ns 
m i x t u r e  s u i t a b l e  f a r  p r o d u c t i o n  cf NH]) )  4380 

I n v e s t i g a t i o n s  w i t h  a s ~ a l l  p r e s s u r e  g a s i f i e r .  I .  S tudy  
o f  the  r e a c t i o n s  o c c u r r i n g  in  t he  f u e l  bed, 4091 

I n v e s t i g a t i o n  o f  the use o f  oxygen and  h igh  p r e s s u r e  In  
g a s i f i c a t i o n .  I I 1 .  S y n t h e s | s  o f  gaseous h y d r o c a r b o n s  a t  
h igh  p r e s s u r e  ( A t  dO0 ° and 50 a tmosphe res  p r e s s u r e ) ,  
3291 

J o i n t  p rob lems o f  e n e r g e t i c =  and coa l  p r o c e s s i n g  (Use o f  
n u c l e a r  heat  f o r  c o a l  g a s i f i c a t i o n  in  P o l a n d ) .  5447 

K a l l e  p r o c e s s  ( R e d u c t i o n  and o x i d a t i o n  p rocesses  
a c c o r d i n g  tc  K a l l e  p r i n c i p l e ) )  3403 

K i n e t i c  s t u d i e s  on the p y r o l y s i s t  d e s u l f u r l z a t l o n )  and 
the g a s i f i c a t i o n  of c o a l s  w i t h  ~mphesls on the 
n o n i s o t h e r m a l  k i n e t i c  method ( O b j e c t i v e  was t o  
d e t e r m i n e  k i n e t i c s  o f  d e s u i f u r i z a t i o n  as a i d  to  d e s i g n )  
o p a r a t l o n ,  and e v a l u a t i o n  o f  new p rocess  systems f o r  
practical d e s u l f u r i z a t l e n ) ,  7146 

K i n e t i c s  and mechanism of t h e  r e a c t i o n  between oxygen and 
carbon and i t s  s i g n i f i c a n c e  f o r  r a p i d  g a s i f i c a t i o n .  I °  
K i n e t i c s  ( B e l o w  800oc)  C + Oa * COs;  between 800 end 
1000oc,  CO e and CO are pr imary p r o d u c t s ;  above 1000oc~ 
o n l y  CO is formed by r e a c t i o n  2C + O= * 2CO~t 4803 

K i n e t i c s  of l i g n i t e  char  g a s i f i c a t i o n .  R e l a t i o n  t o  carbon 
d i o x i d e  a c c e p t e r  p r o c e s s ,  S103 

K ing  c o a l ' s  r e b i r t h  ( L i s t  o f  p r i n c i p a l  c o a l  c o n v e r s i o n  
p rocesses  i n u d l n g  g a s i f i c a t i o n  a n d  l i q u e f a c t i o n ;  c o s t  
o f  s y n t h e t i c  f u e l s ) ,  5628 

K o p p e r s - - T o t z e k  g a s i f i c a t i o n  p rocess  ( G a s i f i c a t i o n  us ing  
coa l  dus t  and 0 ) )  4472 

K o p p e r s - - T o t z e k  p rocess  f o r  the  g a s i f i c a t i o n  o f  
p u l v e r i z e d  c o a l ,  3719 

K o p p e r s - - T o t z e k  p rocess  f o r  t o t a l  g a s i f i c a t i o n  o f  coa l  
d u s t .  4046 

L a b o r a t o r y - s c a l e  g a s i f i c a t i o n  o f  c o a l - w a t e r  s l u r r i e s  i n  a 
m e t a l l i c  tube  c o i l  (Powdared)  n o n c o k l n g )  l o w - r a n k  coa l  
g a s i f i e d  w i t h  steam In  e x t e r n a l l y  hea ted  tube)~ 47?6 

L a b o r a t o r y - s c a l e  work on s y n t h e s i s - g a s  p r o d u c t i o n  
( I n c l u d i n g  3 s teges~ g a s i f i c a t i o n  i n  3 - i n .  tube w i t h  
wet p u r i f i c a t i o n  aystam) g a s i f i c a t i o n  in  6 - I n .  t ube  
w i t h  d r y  r e s i d u e  r e c o v e r y  s y s t e m ,  g a s i f i c a t i o n  i n  l a r g e  
u n i t  u l t h  pneumat i c  c o a l  f e e d i n g  e n d  d r y  r e s i d u e  
r e c o v e r y  s y s t e m ) )  3773 

L a r g e - s c a l e  gas g e n e r a t o r  ZGZ-2 ( G a s i f i c a t i o n  o f  c o a l  
w i t h  p r o d u c t i o n  o f  gas w i t h  h e a t i n g  v a l u e  o f  1400 c a l .  
per  c u .  m . ) ,  3285 

L i g n i t e  g a s i f i c a t i o n  p l a n t  shown a t  Grand F o r k s )  N. 
Dako ta .  S t a f f  R e p o r t ,  3435 

L i q u i d  gas and c o a l  (Rese rves  o f  gas a~d coa l  for  
s y n t h e t l c  l i q u i d  f u e l  p r o c e s e e s ) ,  3499 

Look a t  g a s i f i c a t i o n  o f  c o a l  ( E s t i m a t e s  f o r  supplementary 
n a t u r a l  gas needs through the year 2000 ) )  5451 

L o w - s u l f u r  cha r  a s  a c o - p r o d u c t  i n  c o a l  g a s i f i c a t i o n  
( P r o d u c t i o n  o f  low-S p r o d u c e r  g a s  i n  g a s i f i c a t i o n -  
d e s u l f u r l 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 as S 
a c c e p t e r ) ,  5388 

L o w - s u l f u r  cha r  as a c o - p r o d u c t  ~n c o a l  g e s l f l c e t l o n  ( I n  
e g a s l f l c e t i o n - d e s u l f u r l z e t l o n  o p e r a t i o n ) ,  5317 ( P B - -  
214 1 6 2 / 0 )  

L o w - s u l f u r  char  a s  • c o - p r o d u c t  i n  c o a l  g a s i f i c a t i o n  
{ P r o d u c t i o n  o f  low-S producer g a s ) )  5316 (PB- -214  
162 /0 )  

L o w - e u l f u r  cha r  as a c o - p r o d u c t  I n  c o a l  g a s i f l c a t l o a  
( U s i n g  c e l c l u m  c a r b o n a t e  as S e c c p e t o r  i n  



575 COAL GASIFiCATI~N de~uifur izat lcn phase of  g a s i f l c e t i o n - d e s u l f u r i z a t i o n  
operation), 1787 (PE-214162) 

LurGi gasification experimental work carried out at the 
U n i v e r s i t y  Of Melbourne,  3648 

i_.rgi-gasifler tests of Pittsburgh-bed coal (Description 
c f  a p p a r a t u s } ,  5002 

Lurgl process (Froduction of SNG from coal~ 5460 
M~ke S~G [substlt~te natural gas] from coal ~Revlew with 

Zl references}, 5258 
Making c o a l ,  wa te r ,  and c a r b u r e t e d  wate r  g a s  

s i m u l t a n e o c s l y  (Tempera tu re  and p ressu re  e f f e c t s  on 
y i e l d s ) ,  3223 

Making producer gas a competitive fue l ,  398~ 
Kanufacture cf synthesis gas in continuous ver t ica l  ovens 

(Partial gasification of Japanese coal),  4422 
~anufacture of fuel and synthesis gas in the U n i t e d  

States (investigation underwa~ on coal  gaslficstlon), 
3694 

Manufacture cf cold clean producer gas (Review with 37 
r e f e r e n c e s ] 9  4447 

Manufac ture  c f  i n d u s t r i a l  and domest ic  gases by means o£ 
e l e c t r i c i t  9 ( c c e p l e t e  g a s i f i c a t i o n  o f  c o a l  w i t h  
oxygen), 3250 

~anu fac tu re  s f  water  g a s  f rom coal  (Review o f  
p o s s l b i l l t / e s  o f  u s i n g  c o a l  in  water-gas sets)~ 4187 

Manufacture cf water g a s  from anthracite (Effects of 
temperature and hea t i ng  rate on a~ount of fines), 4233 

Manufacture  o f  s u b s t i t u t e  n a t u r a l  gas f rom coa l  (Rev iew 
with El references), 4677 

Mocha nism cf water--gas reaction. Report  an experimental 
work done for the A, G, A . ,  3501 

Methane and hydrogen mixture from coal gas, water gas, 
producer gas or the l i k e  (Chrcmiferous iron and water- 
l i b e r a t i n g  agents as catalyst), 3153 

Methane f o r m a t i o n  d u r i n g  gasification cf the Velen~e 
l i g n i t e  (Maximum methane" ~ i e l d  at 18 atm and 750-9000), 
4918 

Methane f ro~  coal ( H y d r o g a s i f i c a t i c n  for  p r o d u c t i o n  o f  
g a s e o u s  h ~ d r c c a r b o n s ) ,  4840 

Methane p r o d u c t i o n  from solid f u e l s  and steam (CH~ 
produced by coal and steam at 20 atm and 300-5500)~ 
4354 

Method f o r  f eed ing  dry  c o a l  to  s u p e r a t m o s p h e r i c  p r e s s u r e  
( P a t e n t ) ,  55~5 

Method o f  c ~ i c u l a t i n g  g a s i f i c a t i o n  p r o c e s s e s  i n  
suspension1 4078 

Methyl  f ue l  could p r o v i d e  m o t o r  f u e l  (Coal i s  processed 
to ~yn thes is  gas which i s  then catal~tically conve r t ed  
to methanol and Cz--C~ aicohcls)~ 5518 

flHD s~stam w i t h  dual pressure mel t  gasification and CO a 
r e c v c l e .  Research and development  r e p o r t  No. 58, 5134 
(NP-19944] 

Modern c o a l - g a s i f i c a t i o n  methods. I .  11. (Review), 3536 
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c o m p r e s s e d  Os and  s u p e r h e a t e d  s t e a ~ ) ,  3357 
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low-cost s~nthesis gas), 3600 

Pilot plant studies on suspension gasification of NeNveli 
lignite (Use of Koppers--Tctzek suspension-gasification 
pilot plant), 4976 
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( C0NP-393-6 ) 

Pipeline gas from lignite gasification. Feaslbility 
study, 4961 (PB--16fi817) 

Plant-scale investigation of %he reactivity of various 
gasification materials (Wood c h a r c o a l ;  brown c o a l  
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pressure steam has to  be lowered), 4796 
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F e b r u a r y  1 - - A p r i l  30 ,  1964 ( P r o g r e s s  in  d e s i g n ,  
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P r o c e s s  o f  g a s i f i c a t i o n  o f  a n t h r a c i t e  and  coke  w i t h  a 
s t e a m - a i r  b l a s t  ( O p e r a t i o n  o f  e x p e r i m e n t a l  gas p r o d u c e r  
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P r o c e s s e s  f o r  t h 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  o f  
160 p r o c e s s e s ) ,  4118 

P r o c e s s e s  f o r  t he rma l  c o n v e r s i o n  o f  c o a l ,  6887 
P r o c e s s i n g  the d u s t - c o n t a i n i n g  l i q u i d  p r o d u c t s  of  

p r e s s u r e  g a s i f i c a t i o n  of c o a l ,  5223  
P r o c e s s i n g  of coal, 3295 
P r o c e s s i n g  of coa l  (Brief survey  o f  methods of coa l  

g a s i f i c a t i c n ~ ,  4053  
Produc ing  f u e l  gas f rom s o l i d  ca rbonaceous  f u e l s ,  o x y g e n .  

and s t e a ~ ,  4700 
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ca rbonaceous  m a t e r i a l s .  Appara tus  for g a s i f y i n g  
ca rbonaceous  s o l i d s  ( F i u i d i z e d  bed p r o c e s s ) .  3747 

P r o d u c t i o n  c f  hyd rogen  f e a r  coa l  char  in  an e l e c t r o f l u i d  
r e a c t o r ,  5293 

P r o d u c t i o n  o f  c o m b u s t i b l e  gases from coa l  by 
g a s i f i c a t i o n ,  3322 

P r o d u c t i o n  o f  f u e l  gases by g a s i f i c a t i o n  o f  b i t u m i n o u s  
f ue l ,  3324 
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P r o d u c t i o n  c f  s y n t h e s i s  gas and lean  gas from coa l  and 
o i l  (Rev iew w i t h  25 r e f e r e n c e s ) ,  4873 

P r o d u c t i o n  cf a f u e l  g a s  f rom c o a l s  o f  t h e  A n g r e n  
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P r o d u c t i o n  o f  gas by hi§h-pressure g a s i f i c a t i o n  o f  c o a l  
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process~ 5271 
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coa l  (Use o f  l o w - g r a d e  Fe c a t a l y s t  i n  c a r b o n l z a t i c n  
zone w i t h  subsequen t  s e p a r a t i o n  from carbonized c o a l ) .  
3801 

P r o d u c t i o n  cf s y n t h e s i s  gas by t w o - s t e p  g a s i f i c a t i o n  of 

coa l  under  p r e s s u r e ,  6876 
P r o d u c t i o n  o f  s y n t h e s i s  gas f rom h igh  ash n o n c o k i n g  c o a l s  

i n  an e x p e r i m e n t a l  f i x e d - b e d  s l a g g i n g  g a s l f l e r  (Rev tew 
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c o n v e r s i o n  o f  CO ove r  Fe c a t a l y s t  to  COi l  CH,,  and 
l i q u i d  p r o d u c t s ,  ( L e c t u r e ) ) 9  3714 

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

P r o d u c t i o n  o f  d e s u l p h u r i s e d  l i q u i d s  and gases f rom c o a l ,  
5385 

P r o d u c t i o n  o f  hyd rogen  f rom coa l  cha r  in an e l e c t r o f l u i d  
r e a c t o r ,  3168 

P r o d u c t i o n  o f  l i q u i d s  and gases f rom Savage t Pontana 
l i g n i t e  by h y d r o g e n a t i o n  w i t h  a n i c k e l  t u n g s t e n  
c a t a l y s t  (NONE)~ 6879 

P r o d u c t i o n  o f  methane f rom c o a l .  Economic s tudy  (Economic  
s tudy  o f  h i g h - B t u  p i p e - l i n e  g a s ) ,  3833 

P r o d u c t i o n  o f  g e n e r a t o r  gas f rom Chuku rovsk l  coa l  by 
oxygen e n r i c h m e n t  ( A d d i t i o n  o f  3 .5g  0 t o  a i r  and s tsae  
r e s u l t e d  in  150 k c e l / m a  i n c r e a s e  in hea t  c o n t e n t  o f  gas 
p r o d u c e d ) ,  4802 

P r o d u c t i o n  o f  c i t y  gas from s o l i d  and l i q u i d  f u e l s  ( S t u d y  
o f  g a s i f i c a t i o n  o f  coa l  under  p r e s s u r e  and c o m b i n a t i o n  
w i t h  g a s i f i c a t i o n  o r  l i q u i d  h y d r o c a r b o n s  o r  w i t h  
c a r b u r e t i o n  o f  H - r i c h  gas f rom n a t u r a l  g a s ) t  4984 

P r o d u c t i o n  o f  m u n i c i p a l  gas by g a s i f i c a t i o n  o f  s o l i d  f u e |  
( H i s t o r i c a l  r e v i e w  o f  gas p r o d u c t i o n ;  advan tages  o f  
h i g h - p r e s s u r e  sys tem)~  3651 

P r o d u c t i o n  o f  i l l u m i n a t i n g  gas f rom G u s i n o o z e r s k i i  c o a l s ,  
4971 

P r o d u c t i o n  o f  gaseous h y d r o c a r b o n s  f rom c o a l s  and t h e i r  
t a r s  ( P r o d u c t i o n  o f  o l e f i n s ;  e c o n o m i c s ) ,  3771 

P r o d u c t i o n  o f  s y n t h e t i c  gas f rom Joban coa l  and n a t u r a l  
gas ( O p e r a t i o n  r e p o r t  on K o p p e r s - - T o t z e k  f u r n a c e ) .  4584 

P rog ress  in  coa l  r e s e a r c h  (Summary c f  US w o r k ) ,  7029 
P rog ress  in  the m a n u f a c t u r e  o f  n a t u r a l  gas from coa l  

(Rev iew w i t h  3 r e f e r e n c e s ) ,  5265 
P rog ress  o f  underg round  g a s i f i c a t i o n  ( E n g l a n d ,  1 9 5 0 ) ,  

3786 
Progress o f  f u e l  g a s i f i c a t i o n  ( R e v l s u ) t  3241 
Progress  r e p o r t  on o p e r a t i o n  o f  p r e s s u r e - g a s i f i c a t i o n  

p i l o t  p l a n t  u t i l i z i n g  p u l v e r i z e d  c o o l  end oxygen ,  3966 
Proposed p r o t o t y p e  p l a n t  f o r  the p r o d u c t i o n  o f  h i g h - b t u  

gas.  Paper No. 4 ( F l u i d l z e d  bed,  s team-oxygen  g a s i f l e r  
ulth m e t h a n a t l o n  u n i t ) .  5135 

P u l v e r i z e d - c o a l - f i r e d  g a s i f i e r  f o r  prcduc t ion  o f  ca rbon  
monoxide and hydrogen  ( D e s c r i p t i o n  o f  p i l o t  p l a n t  
i n s t a l l e d  a t  Horgantown S t a t i o n ) 9  4111 

P u l v e r i z e d - c o a l  g a s i f i c a t i o n  - Ruhrgas p r o c e s s e s  t 3977 
P u r i f i c a t i o n  o f  s y n t h e s i s  gas produced f rom p u l v e r i z e d  

c o a l .  S p e c i f i c a t i o n s ,  p u r i f i c a t i o n p r o c e s s e s  I end 
a n a l y t i c a l  methods .  3582 

P u r i f i c a t i o n  o f  s y n t h e s i s  g a s .  Removal o f  dus t9  c a r b o n  
d i o x i d e ,  and s u l f u r  c o m p o u n d s  ( P r o d u c t i o n  by r e a c t i o n  
o f  c o a l  w i t h  O and s t e a m ) t  953 

Q u a l i t y  r e q u i r e m e n t s  f o r  s u b s t i t u t e  n a t u r a l  gas .  Paper 
No. 61 5280 

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  c o a l  ( N o n c a k i n g  h i g h - v o l a t i l e  c o a l  g a s i f i e d  
i n  H a t  850 -9500 ;  p r o d u c t  gas c o n t a i n e d  25Z methane a t  
500 atm and 9 0 0 o ) ,  5048 

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  c o a 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  a t  H p r e s s u r e  o f  100 
atm, 800 to  950oc ,  and f l o w  r a t e  c f  80 to  280 
l i t e r s / h r ;  h v d r o g e n a t i c n  g a s  c o n s i s t s  o f  methane,  
e t h a n e ,  end CO), A959 

R e a c t i o n  between gas and f u e l  i n  p r e s s u r e  g a e l f l c a t i o n  
( E f f e c t s  o f  t ype  o f  c o a l  and o p e r a t i n g  p r e s s u r e  on 
h e a t i n g  v a l u e  o f  gas p r o d u c e d ) ,  3372 

R e a c t i o n  o f  coa l  w i t h  steam a t  h i gh  p r e s s u r e s  
( E x p e r i m e n t s  w i t h  b e n c h - s c a l e  h p p a r s t u l  to  p roduce h igh  
Dtu gas f rom c o a l ;  12 r e f e r e n c e s ) ,  5080 

R e a c t i o n s  o f  a l k a l i  meta l  compounds d u r i n g  c o a l  
g a s i f i c a t i o n  f o r  e l e c t r i c  power g e n e r a t i o n .  Paper 36~ 
5430  

Recent coa l  r e s e a r c h  and i t s  s i g n i f i c a n c e  f o r  gas 
t e c h n o l o g y  (Rev iew o f  German a r t i c l e s  on c o a l  
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ascent developments in l i q u i d  phase msthanatlon 

( C o n v e r s i o n  c f  s y n t h s s i s  gas to  high-Stu gas ) ,  5362 
Recant dsvs lopments  in g a s i f i c a t i o n  of h igh -ash  f u e l s ,  

4063 
Recant development In coal  preparation and utilizatlon 

(Review i n c l u d e s  0 enrichment in  complete gaslfica%icn~ 
carbonization, hydrogenation, and llquefaction of coal, 
and s y n t h e t i c  hydrocarhcns  from gases), 21 

Recent developments in gasiflcatlcn (Revlew)~ ~527 
R a f r a c t o r y  bodies as fixed bed coal gasification diluents 

(Patent; a d d i t i o n  of dilusnts to accommodate coal 
s w e l l i n g  in beds), 5631 

Regional demons t ra t i on  program for maximum use  o f  h i g h  
sulfur coal and maintenance of alr quality standards 
(Methods f o r  reducing sulfur oxides emissions from 
coal-fired utilities], 200 (WASH-1337-4) 

~ e l a t i c n  of coal  gasification to  the production of 
c h e m i c a l s  ( F r c d u c t l o n  o f  s N n t h e s l s  gas  by 
g a s i f i c a t i o n S ,  3898 

Research and development on the conversion of coal to 
gas, l i q u i d  f u a l a ,  and bu lk  organic chemicals 
( D i s c u s s i o n ;  I1 references), 6569 

Research snd development uork  in U3A in refining and 
utllizatlon o f  coal (NONE), 6840 

Resssrch  on brown coal  at Oniversit~ Of Melbourne (Coal 
gas p r o d u c t i o n ) ~  3e~8 

R a s u l t s  of  pressure  g s s i f i c a t i o n  w i t h  oxygen  (Mixed steam 
and 0 at 20 a tm) ,  3289 

Review of the developments In coa.1 gasification 
(Congsstionai support cf SNG from coal program), 6244 

Role cf mineral constitusnts of coal on combustlon and 
gasiflcaticn (Review with 88 references), 3510 

~uhr coal for Gas generation (~e~irable characteristics 
of coal vary with use cf the products), 4100 

~usslan coal gaslficatiom (Jcint USA-USSR effort to 
produce fuel gas), 5496 

5 in f u e l  gases, 620 
Scope f o r  f u l l e r  u t i l i z a t i o n  o f  c o a l - d e r l v e d  o i l s  (H igh  

pressure g a s i f i c a t i o n  of coal  in H), 6125 
Semlcoka f o r  g a s i f i c a t i o n  purposes (Contrast o f  

propertie~ of  semicoke from brown coal and bituminous 
coal), 326E 

Separation of tars from condensates formed during city- 
gas p r o d u c t i o n  (Coal  g a s i f i c a t i o n  with O-steam 
mixture), 5380 

S i g n i f i c a n c e  c f  p r o c e s s  f o r  d i r e c t  g a s i f i c a t i o n  o f  c o a l  
(General discussion), 3900 

Slagging fixed-bed gasification of ~or%h Dakota lignite 
at  pressures to 400 psig, 5177 (BM-RI-7408) 

Smokeless fuaI and gas from aoderatelM cak ing  c o a l  
(Technical and concmic stud N used in planning l a r g e  
c a r b o n i z a t i o n  p l a n t ) ~  494S 

SNG - where will i t  come frow, and how much will i t  cost 
(Coal  g a s i f i c a t i o n  and d e s u l f u r l z a t i m n  o f  resultant 
f ue l  gas), 1739 

SHG [ s u b t i t u t e  natural gas] f r c w  ccal via the L u r g i  
g a s i f i c a t i o n  process (Discussion cf d e s i g n  of plant to 
ha. c o n s t r u c t e d ) ,  5368 

SNG Process description: S tone  and ~ebster/General Atomic  
- nuclear coa l  g a s i f i c a t i o n  process (Using HTGR reactor 
as heat sou rce ) ,  5E15 

SD~ f r e e  t ea -s tage  coa l  combust ion process (Remova l  o f  
sulfur from coal u n d e r  reducin!~ conditions e x i s t i n g  
d u r i n g  ccmbust ion)w 1752 (PB- -211  888) 

S o l i d  and h igh  q u a l i t y  l i q u i d  p r o d u c t s  f rom c o a l  ( G a s  
wi th  c a l o r i f i c  va lue c f  8000 k c a l / c u  m produced) ,  6915 

Solved and u n s c l v e d  problems in  coal  i n v e s t i g a t i o n  
( C a t a l y t i c  conve rs i on  c f  wa te r  gas l n t c  l i q u i d  
h y d r o c a r b o n s ] ,  5648 

So~e aspects of f u e l  deve lopments  in the USA ( C r i t i c a l  
rev iew of caal  r e l a t e d  prccesses), 3980 

Some aspects o f  g a s - p r o d u c e r  p r a c t i c e  ( O p e r a t i o n  o f  
s t a t i c  s u c t i o n - t y p e  g e n e r a t o r  p roduc ing  40,000 ft ~ of  
gas an hr and of a mechanical plant producing ii0~000 
ftS/hr), 3402 

Some operational r e s u l t s  f rom the  f i r s t  plants f o r  t h e  
conve rs ion  o f  hot  raw g a s  f o r  the g a s i f i c a t i o n  o f  coa ls  
under p ressure  ( A d d i t i c n  c f  n a t u r a l  gas to e ~ r i c h  coa l  
gas), 4913 

S t a t u s  and development of the pressure gasification of 
solid fuels in flxed-bed producers (Review with 42 
r e f e r e n c e s ) ,  4754 

Status  of SO~ removal systems (Limestone scrubbing see~s 
to be the unlg t e c h n c l o g i c a l l N  feasible method), 1548 

Sta tus  or  the s t e a m - - I r o n  process ( P r o d u c t i o n  o f  H f o r  
coal  g a s i f i c a t i o n ) ,  5373 

Steam-oxygen g a s i f i c a t i o n  u n d e r  pressure  ( G a s i f i c a t i o n  o f  
braun c o a l s ] ,  3685 

Steam-oxygen g a s i f i c a t i o n  o f  v a r i o u s  U.S.  c o s l s  (Process 
f o r  making supp lemanta l  n a t u r a l  gas  from c o a l ;  r e m o v a l  
of  5 compounds from p r o d u c t ) ,  5270 

S t r o n g l y  c a k i n g  c o a l  g a s l f i a d  in a s t l r r e d - b e d  p r o d u c e r .  
Repor t  o~ l n v a s t i g a t i o n s  ( P r o d u c t i o n  o f  140 to  IS5 Btu 
g a s ) ,  5304 (PB- -210  985]  

S t r o n g l y  c a k i n g  c o a l  g a s i f i e d  In a s t i r r e d - b e d  p r o d u c e r  
( F u e l  gas f a r  power  g e n e r a t i o n  o r  i n d u s t r i a l  h e a t i n g ) ~  
5184 

Study o f  b a t c h  manufacturing o f  water gas (Effects of  
ra te  of staa~ f l ow  cn gas o u t p u t ) ,  4231 

S u b s t i t u t e  . s t u r a l  gss:  p r o c a s s s s ,  equipment ,  cos ts  

( P r o d u c t i o n  f rom h ~ d r o o a r b o n  l t q u i d s ~ a n d  c o a l ) ,  1794 
S u l f u r  behavlor and s e q u e s t e r i n g  o f  s u l f u r  compounds 

during c o a l  earhonization~ gaslfica%fon~ and combustion 
(Theoretical, experimental, and practical problems 
assoclated wlth desulfurlza%ion of coal), 1571 

Sulfur behavior and sequestering of sulfur compounds 
d u r i n g  coal  c a r b o n i z a t i o n ,  g a s i f f c a t i o n ,  and 
combustion. Final report (Desulfurlzation and 
gasification of bituminous coal~ llgnlte~ anthracite, 
and pyrite), 5227 (PB--21! 481) 

Sulfur recovery in the manufacture of  pipeline gas from 
coa l  (Overall. S recoveries are 91 and 81~ for low- and 
h igh -S  coals~ r e s p . ) ,  51E5 

S u l f u r  removal f rom hot p r o d u c e r  gas (Gaslfimatlon in 
stirred fixed bed to produce low Etu gas; 32 materials 
used as sorben%s for H sulfide), 1850 

Summary presentation: an o v e r v i e w  o f  coaI conversion 
technology, 52 

Suspended specimen method for determining the rate of the 
s team-carbon r e a c t i o n  (Steam passed over  g r a p h i t e  
suspended in  e l e c t r i c a l l y  heated tube), 4830 

Synthane process (P rocess  f o r  p r o d u c i n g  SNG f rom ann 
c o a l ) ,  5488 

Syn thes i s  gas f rom p u l v e r i z e d  c o a l ,  oxygen,  and h i g h l y  
superheated  steam l s  produced in  p i l o t  p l an t~  3759 

Synthesis gas (Prouction by gasificatlon of coal 
slurries), 4786 

Syn thes is  gas f rcm p u l v e r i z e d  c o a l ,  4495 
S N n t h e s t s  g a s  f rom coal-wa%er s l u r r i e s  (Gasification £n a 

fluidized bed at 1600OF and 250 p.s.£, gage]~ 4256 
Synthesis gas (Produced from coal in a fluidlzed bed 

genera%or)~ 3945 
Synthesis gas containing carbon monoxide and hydrogen 

(Pressure gasification of  coa l  with steam), 5486 
Synthesis o f  o r g a n i c  compounds f rom coal (Catalyst o f  

Cr2Os--MgO--Pe  o x i d e ) ,  3821 
Synthesis gas preparation by continuous gasification o f  

coa l  s l u r r i e s  ( L a b o r a t o r y  expe r imen ts  on c o a l - o i l - w a t e r  
m i x t u r e s ) ,  5108 

S y n t h e s i s - g a s  p r o d u c t i o n  by g a s i f i c a t i o n  o f  c o a l ,  
e s p e c f a l l y  o f  p o w d e r e d  c o a l  ( R e v f e w ) ~  3781 

Synthesis gas from coal (Gasification of pulverlzed coal 
suspended In superheated s team),  4176 

Syn thes i s  gas. I t s  p lace  in  chemica l  i n d u s t r y  and f o r  
motor f u e l  ( P r o d u c t i o n  hy d i r e c t  g a s i f i c a t i o n  o f  coa l  
o r  lignite instead o f  by carbonization o f  coal and 
separate treatment of coke, gaa~ and ¢er)~'34S8 

Synthesis gas from brown coal~ 3318 
Synthesis gas (Production by gasification of coal in 

stream of steam-air and steam-Up coal sub~eeted tu 
thermal decomposition at 550-650 ° %to increase 
effeotiveness ef process and lower energy comsumptims], 
5019 

Synthesis gas (Solid, liquld~ or  gaseous fuel burned with 
insufficient O; C02 and dust removed and retaining 
gases liquefied and fractionated %o give CH~, synthesis 
gas, and N}, 4339 

Synthetic natural gas in the US energy balance. Part 2 
(Tabulation of SNG pro~ects in USA (April 1973)], 5492 

Synthetic fuels from coal (Role of the federal government 
in promoting coal conversion processes and the growth 
of a synthetic fuels industry), 5~98 (WA3H-IS37- 
3(Ray. I)) 

Synthetic fuel gas purification by the Selexol process 
(Selective removal of HaS and COS), 1987 

Synthetic orude oil: is i t  feasible yet, 5596 
Synthetic fuels: will government lend %he oil industry a 

hand, 5501 
S~nthetlc natural gas in%eras% in U5 concentrating cn 

coal (Sixteen h i g h  Rtu  coal gasification plants ors 
proposed bN 1985), 5550 

Synthetic natural gas as a nuclear energy carrler over 
long distanoes (Production from fossll fuels using heat 
from HTGR-type reactor), 5386 

S~nthetim fuels: straw man or strong man In energy crisis 
(Research should emphasize low Etu gas production, coal 
liquefaction, oll shale conversion, and new moal mlning 
methods), 5509 

Tar decomposition and its relation to gasification 
(Effects of temperature and duratiom of superheating on 
CH~ and heavy hydrocarbon yields)~ 31E8 

Tars from semiooking and gasifioation of brown coal 
(Tables showing detailed charaeterls%iae uf tars and 
their fractions; tars used as raw materials for motor 
fuels, paraffins, and phenols), 4616 

Tars from the gasification of the brown moaIs of the 
Irsha-Borodlnskoe deposits - a valuable raw material 
for the chemisal industries (Tars produced under 
pressure in steam-O gasification contain phenols, 
pyridine bases, and hydrooarbons), 4610 

Technical utilIzatlon o f  the ValenCe lignite (Economies 
of Lurgi sad Fisoher--Tropsch s~ntheses in production 
o f  CH~), 3752 

Techniques f o r  the  conve rs ion  o f  coa l  i n t o  l i g u t d  and 
gaseous fuels in the United States, 6784 

Technological possibilities of the Reetisol process~ 3100 
Technological process analysis of the gasification of raw 

coa l  using nuclear energy (Manufacture of gases from 
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c o a l  and l i g n i t e  r e v i e w e d ;  9 r e f e r e n c e s ) ,  5157 
TechnclogN and economical s i t u a t i c r  in  the f i e l d  of c o a l  

c h e m i s t r y ~  QI9~ 
Ten years of experience at the pressure-gasificatio~ 

plant at Host {Czechoslovakia) (Gas i f i ca t ion  r a t i c  of 
steam to oxygen)9 4188 

The gas i f i ca t i on  of low-grade fuels for  the synthesis of 
oascline and ~ethanol (Prcduction of gas r ich in CO and 
H and some t a r ) t  3266 

Thermal treatment and gas i f i ca t ion  of sc l ld  fuel (Ccal cr 
previously heated sc l id  fuel heated in r e to r t  in 
ascending stream of products from thermal treatment of 
f u e l ) ,  5020 

Thermal t r e a t m e n t  o f  coa l  and r e c e n t  deve lopment  in 
g a s i f i c a t i o n ,  3379  

T h r e e - s t a g e  g a s i f i c a t i o n  o f  coa l  ( C H . - h i g h  f u e l  gas 
p r o d u c e d  by c o a t  g a s i f i c a t i o n  o f  O-steam m i x t u r e  at  50-  
70 at~ and 1 3 7 0 ,  8709 and 8 1 5 - 9 0 0  o , resp. 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  g a s  p r o d u c e d ) ,  5536 

Time relation in rapid gasification (Use of corundu~ tc 
i n c r e a s e  h e a t  c a p a c i t y  o f  c o a l ) ,  4449 

T o t a l  g a s i f i c a t i o n  ( R e v i e w ) ,  3655 
T o t a l  g a s i f i c a t i o n  o f  p o w d e r e d  c o a l  ( R e v i e w ) ,  4307 
Town gas ( P r o d u c t i o n  f rom coa l  c o n t a i n i n g  CO and H using 

a NiO--MgO c a t a l y s t ) ,  4514 
Town gas from f rown coal (Research), 3885 
Town gas f r c ~  weak ly  c a k i n g  coa ts  (By comple te  

gasification processes), 3770 
Trea tmen t  cf coal to p r e v e n t  a g g l o m e r a t i c n  (Liquid slurry 
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r s p o r t ,  5578 ( P B - 2 2 9 2 1 8 / 3 )  

COAL GASIFICATIOH/CHEMICAL REACTIDN KINETICS 
53rd Rmpert o f  tha J o i n t  Research Committee o f  t h e  Gas 

R e a a a r c h  Board end tha U n i v e r s i t y  o f  Leeds.  

I n v e s t i g a t i o n  o f  t h e  u s e  o f  o x y g e n  and h i g h  p r e s s u r e  i n  
g a s i f i c a t i o n .  V. R e a c t i o n s  b e t w e e n  coke  and  s t e a m  a t  
h i g h  p r e s u r e ,  3606 

Bench-scale research cn CSG process, Phase IX. Operation 
of the bench-scale continuous gasification unlt~ 
December I, 1965 to July I~ 1968. R and D report No. 
16, interim report No. 3, book 3 (Redo%ion kinetics; 
equipment; feedstock preparation; operating procedures; 
calculations), 5085 (NP-20093) 

Conditions of industrial coal gasficaticn near the wall 
of a cyclone reactor, S104 

Elementary processes in the combustion and gasification 
of coal (Reaction kinetics; reactions in 3 stages are: 
C(s) + 1/2 0 z = CO, CO + 1/2 0 e = CO=, and CO a + C(s) = 
2C~; 16 referenoes)~ 6535 

Foreign developments in csal gasification 
(Hydrogaslfication appears to offer more economic 
method for making higher heating value gases than 
catal~±ic methods), 4915 

Fundamental studies on coal gasification in the 
utilization of thermal energy from nuclear high- 
temperature reactors (Rates of gasified%ion as a 
function of temperature for 7 solid fuels~ influence af 
particle size and steam pressure (10-70 a%m]s and 
apparent kinetic parameters of gasification reaction 
were investigated), sseg 

Gasificatlon of solid fuels in a fluidlzed bed (Reactions 
with a i r  and with COd at 800, 830, and 900 s at ! aim 
pressure), 4179 

Hydrogen processing of coal and the kinetics of 
desulfarizatlon ( C o n d i t i o n s  for efficient and economic 
desulfurization of coal; quipment design], 1497 

In situ coal gasification (Gasification by C02 and steam; 
coal burned to raise temperature a b o v e  1000o)~ 5347 

Investigation of a contlnuous low-temperatare solid-fuel 
gasification process by means of superheated ateam 
(Determination of reaction rates at different 
temperatures and steam velocities), 4!B4 

Kinetic study cf the reaction of coal char with a 
hydrogen-steam mixture (36 references), 4996 

Kinetic study of coal char h~dPcgaslfica%ion. IX. Second- 
phase reaction (Reaction kinetics and mechanism of coal 
char hydPogasification pilot plan% reactor under 
coourrent and countercurrent flow Ns%ems with both 
fluidized and moving bed con%acting were studied), 4935 

Kinetic study of c o a l  char h~drogaslfication. I. Rapid 
initial reaction (Coal char hydrogasification rest%Ions 
may be regarded as two simul%anmus reactiona differing 
considerably in ±heir rates), 4963 

Kinetic studies on the pyrolysis, desulfurization, and 
gasification cf coals with emphasis on the non- 
isothermal k£ne±ic method. Final report cn phase 2, see 
also report dated Apr 1969 ,  PB---185 882 (Research on 
sulfur control b~ means of coal gasification), 5132 
(PB-Z11 338] 

Kinetics of carbon gasification. I I  (Discussion with 23 
r e f e r e n c e s ) ,  4735 

Kinetics of carbon gasification (Discussion with 34 
references)~ 4736 

Kinetics of coal gasification in a low-pressare icw- 
residence %ima~ entrained flow reactor, 8426 

Kinstics o f  c a r b o n  gasification. III, 4717 
Kinetics of gas s~nthesls u s i n g  recycle systems 

(Conversion cf coal to gaseous fuels; hydrogenation cf 
CO and C dioxide o v e r  Rane~ Ni ca%aiMs% and a hi%tided, 
dasted Fe catalyst), 5034 

Kinetics of coal gasiflcaticn. Design of atmospheric 
pressure gasifiePs, 4079 

Mechanisms cf reactions in an undergrcund gas generater 
(Reaction: C~ReO = CO + H s followed by conversion of CO 
with catalysts), 4676 

Modern theories of the kinetics of the gaslflcation of 
coals (Review with 56 references), 4211 

New knowledge on mechanism ef reactors "in carbon 
gasification, 4300 

Note on t h e  reaction mec%anism i n  %he underground 
gasification of c o a l  (System of equations developed 
that were solved bM analog c o m p u t e r ) ,  S006 

Power--coal gasification in plasmoohemieal flOW reactors, 
6187 

Preliminar~ coal gaslfica%ion experiments (Reaction rates 
Of subbitumlnous coal heated in steem and steam--H 
mixture investigated up %c 7250 ;  a% ca. 500 ° p~rolysls 
produces OR4, COa~ and char; mlmlmum temperature for 
rapid reaction of coal or char is ca. 623 ° glving 
mostl~ H and COm; CH~ production increased by addition 
of H t o  steam], 5377 

Prlmar~ and sedondar~ reactions i n  %he gasification of 
c o a l  with steam, 3954 

Production of %own gas and synthesis gas by presaure 
gasiflca%Ion of bituminous coal (Thermodynamic 
conditions ad reaction kinetics f o r  gaslfica%ion of 
c o a l  i n  m fixed bed at high pressare~ and differences 
i n  process for oaslflcation of coal dust at aim 
pressure and coal lumps under h t g h  pressure are 
discussed), 4818 

P r o d u c t i o n  of p i p e l i n e  gas by h y d r o g a s i f i c a % l o n  of c o a l  
(Pressures up t o  3800 psig and tempera%urea t o  2100oF 
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with H~ steam, and steam--H feed gases used), 5276 
R e a c t i o n  model f o r  b i t u m i n o u s  c o a l  h y d r o g a s i f i c a t i o n  in  a 

d i l u t e  phase ( R e a c t i o n  model deve loped  t h a t  a l l o w s  
r e a s o n a b l e  p h y s i c a l  and m a t h e m a t i c a l  i n t e r p r e t a t i c r  o f  
d i l u t e  phase h y d r o g a s l f i c a t i o n ) ,  5141 

R e s c t i v l t y  o f  c o a l s  i n  high-pressure g a s i f i c a t i o n  w i t h  
hydrogen and steam ( R a t e s  o f  r e a c t i o n  of  c o a l s  and 
chars  w i t h  H, steam~ and s team--H m i x t u r e s  m e a s u r e d  at 
p r e s s u r e s  up to 2500 pstg  and t e m p e r a t u r e s  to  1700oF) ,  
4877 

Some p r o b l e m s  c f  l i g n i t e  g a s i f i c a t i o n  by means o f  h i g h -  
t e m p e r a t u r e  n u c l e a r  r e a c t c r  h e a t ,  5094 (JUL-554-RO) 

Steam-oxygen  g a s i f i c a t i o n  o f  f i n e  s i z e s  o f  coa l  in a 
f l u i d i z e d  bed s t  e l e v a t e d  p r e s s u r e .  I I I .  R e l a t i o n  o f  
i n t e g r a l  t c  d i f f e r e n t i a l  r a t e s ;  e f f e c t  o f  carbon l e v e l  
on g a s i f i c a t i o n  ra te .  and role o f  t h e  s h i f t  r e a c t i o n  
(22  references), 4834  

Steam-oxygen  g a s i f i c a t i o n  o f  f i n e  s i z e s  o f  coa l  in a 
f l u i d i z e d  bed a t  e l e v a t e d  p r e s s u r e .  I I .  R e a c t i o n  o f  
carbon wth steam ( F l u l d l z e d  bed hyd rodynamics  have 
i m p o r t a n t  e f f e c t  on s team--C r e a c t i o n  k i n e t i c s ;  9 
r e f e r e n c e s ) ,  4849 

S t o i c h i o m e t r i c  analysis of the processes of combustion 
and g a s i f i c a t i o n  o f  s o l i d  f u e l s ~  4279  

S t u d y  o f  t h e  p r o c e s s  o f  g a s i f i c a t i o n  o f  c o a l  w i t h  s t e a m  
( T e m p e r a t u r e  dependence o f  r e a c t i o n  k i n e t i c s ) .  3958 

Theory  o f  gas p r o d u c e r .  I I  ( W e l l m a n - - S e a v e r - - M c r g a n - t y p e  
gas p r o d u c e r ) ,  3779 

Thermodynamics o f  g a s i f i c a t i c n  o f  c o a l  w i t h  o x y g e n  and 
steam. Cha r t s  f o r  m a t e r i a l  and e n t h a l p y  b a l a n c e  
c a l c u l a t i o n s  (Examples o f  use o f  c h a r t s ) ,  3838 

Underground g a s i f i c a t i c n  (Rev iew o f  methods;  k i n e t i c s  o f  
reactions). 3634 

COAL GASIFICATIOn/CHEMICAL REACTIONS 
Study of g a s i f i c a t i o n .  Dissociation reaction of water 

vapor, carbon dioxide, and carbon monoxide. Conversion 
r e a c t i o n  o f  carbon monoxide (Review), 3284 

CCAL GASIFICATIO~/CHEMICO PROCESS 
Union C a r b i d e  - Chemic o  c o a l  g a s i f i c a t i o n  p r o c e s s  

( P r o c e s s  d e s c r i p t i o n  w i t h  f l o w  d i a g r a ¢ ) ~  5495 
COAL GASIFICATION/COED PROCESS 

Coal gasification, COED process plus char gasification 
(Plant utilizes COED coal pNrolysis process along with 
mo l ten  s a l t  p rocess  to  g a s i f y  COED c h a r ) ,  5330 

Coa l  g a s i f i c a t i o n :  t h e  COED p r o c e s s  p l u s  c h a r  
g a s i f i c a t i o n ,  5452 

Economic e v a l u a t i o n  o f  CCED process  p lus  char  
gasification t period cf performance April 1971-April 
1972, 3144  

COAL GASIFZCATION/COGAS PROCESS 
Gasification moves from r e s e a r c h  to  deve lopment  (Current 

gasification projects and processes in  USA (1972)), 
5320 

S y n t h e t i c  crude o i l :  i s  i t  feasible ye t  ( D e s c r i p t i o n  o f  
GCOS and COGAS p rocesses )~  5593 

COAL GASIFICATION/COMBUSTION 
Coal  g a s i f i c a t i o n :  a fluidized-bed combustion system, 

5443  
COAL GASIFICATION/COMBUSTION HEAT 

B r i t i s h  t r i a l s  in  unde rg round  g a s i f i c a t i o n  ( I f  coa l  is  
heated  in absence o f  s i r .  v o l a t i i e s  r e p r e s e n t i n g  15-40X 
of b i t u m i n o u s  coals are driven off as coal gas), 4288 

COAL GASIFICAtION/COMPARATIVE EVALUATIONS 
A n o t h e r  hat  in the energy  r ing - FMC's c c a l - t o - g a s / o i i  

p rocess  (Ccgas p rocess  c o 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  

E c o n o m i c  c o m p a r i s o n  o f  p r c c e s s e s  f o r  p r o d u c i n g  p i p e l i n e  
gas (methane) from c o a l .  Paper No. 14, 5151 

COAL GASIFICATION/COST 
Progress  in  m a n u f a c t u r e  o f  p i p e l i n e  gas by h i g h - p r e s s u r e  

gas i f i ca t ion  of coal and high-pressure cracking of 
n a t u r a l  gas,  both  w i t h  oxygen (Calorific v a l u e  
specified as 4600-4800 Kcal/cu. m.;  N added to keep 
h e a t i n g  v a l u e  as specified), 4829 

COAL GASIFICATION/CSF PROCESS 
Economic s t u d y  of p i p e l i n e  gas p r o d u c t i o n  from coal 

( C r i t i c a l  analysis of several processes), 5205 
COAL GASIFICATION/DIAGRAMS 

C o a l . g a s i f i c a t i o n  (Rev iew o f  c o a l  g a s i f i c a t i o n  
f u n d a m e n t a l s  including c o a l  characteristics, c o a l  
p r o c e s s i n g ,  c h e m i c a l  r e a c t l o n s ~  and t he rmodynamics ;  low 
and h igh  Btu gas p r o d u c t i o n ) ,  5481 (NP-20097 )  

Processes  o c c u r r i n g  in the g a s i f i c a t i o n  o f  fuels and 
t he i r  presentation i n  Terbeck diagrams (Gasi f icat ion of 
b i t u m i n o u s  ccal w i t h  0 and steam)w 3762 

COAL GASIFICATION/DUSTS 
G a s i f i c a t i o n  o f  c o a l  d u s t ,  3973 

COPL GASIFICATION/ECONOmICS 
A d v a n c e d  c o a l  g a s i f i c a t i o n  system for e l e c t r i c  ~ower  

g e n e r a t i o n .  Annual t e c h n i c a l  r e p o r t .  August  9, 1972-  
June 30,  1973.  Research and deve lopment  r e p o r t  No. 81,  
i n t e r i m  r e p o r t  No. I (Deve lopmen t  o f  economic ,  
e f f i c i e n t ,  n o n p o l l u t i n g  power p l a n t s ) ,  5411 (NP-20074 )  

Bas is  o f  the K c p p e r s - - T c t z e k  p rocess  f o r  g a s i f i c a t i o n  c f  
powdered coa l  (Economics  o f  powdered -coa l  
g a s i f i c a t i o n ) ,  3716 

S t -gas  p rocess  ( C o n v e r s i o n  c f  coa l  to  s u b s t i t u t e  n a t u r a l  
g a s ) .  5459 

Clean f u e l s  f rom coa l  ( P r o d u c t i o n  o f  l i q u i d  and gaseous 
p r o d u c t s  recommendat ions  f o r  r e s e a r c h  p r o g r a m s ) ,  1806 
( P B - - 2 2 4  5 3 0 / 6 )  

Coal g a s i f i c a t i o n  and e n r i c h m e n t  c f  coa l  gasp 4051 
C o a l  g a s i f i c a t i o n .  F e a s i b i l i t y ,  e c o n o m i c s ,  and v i a b i l i t y  

(Rev iew w i t h  20 r e f e r e n c e s ) t  5375 
C o a l - o i l - g a s  r e f i n e r y  o f f e r s  SNG, r e f i n e r y  f e e d 9  l o w -  

s u l f u r  f u e l  o i l  ( P r o c e s s  d e s i g n ,  o p e r a t i n g  v a r i a b l e s .  
c o s t s ,  p r o d u c t  v a l u e s ,  and  e c o n o m i c  f e a s i b i l i t y  o f  
c o a l - c o n v e r s i o n  complex f o r  p r o d u c t i o n  o f  h l g h - B t u  gas ,  
l i q u i d  f e e d s t o c k  f o r  p e t r o l e m  r e f i n e r y ,  and I ou -S  f u e l  
f o r  power p l a n t s  were e x a m i n e d ) ,  5473 

Commerce t o d a y .  Volume IV ! number 7 (Economic  h i g h l i g h t s ;  
r e v i e w ;  coa l  g a s i f i c a t i o n  o f f e r s  key to  energy  
i n d e p e n d e n c e ) ,  5583 ( C O H - - 7 3 - 5 0 8 3 5 - 0 7 )  

C o n s i d e r a t i o n s  in  d i s t i l l a t i o n  and g a s i f i c a t i o n ,  3710 
C o n t i n u o u s  g a s i f i c a t i o n  o f  powdered -coa l  s u s p e n s i o n s  by 

a i r - o x y g e n  and a i r - o x y g e n - s t e a m  m i x t u r e  (Steam w i l l  
have to  be supe rhea ted  t o  a t  l e a s t  2000OF; 22 
r e f e r e n c e s ) ~  3636 

Economic a n a l y s i s  o f  unde rg round  g a s i f i c a t i o n  o f  coa l  
(333 r e f e r e n c e s  on work w i t h  R u s s i a n  c o a l s ) ,  4845 

E c o n o m i c s  o f  p r e s s u r e  g a s i f i c a t i o n  o f  c o a l s  w i t h  h i g h  ash 
and s u l f u r  c o n t e n t  ( E c o n o m i c a l  coa l  u t i l i z a t i o n  In 
e l e c t r i c  power p l a n t s  and c i t y  gas works c o u l d  be 
a c h i e v e d  by p r e s s u r e  g a s i f i c a t i o n ;  removal  of  SO t by 
wash ing  w i t h  CHsOH or  KOH), 4817 

Economics o f  g e n e r a t i n g  c l e a n  f u e l  g a s  f rom coa l  us ing  an 
a i r - b l o w n  t w o - s t a g e  g a s l f i e r  (Low Btu gas v e r s i o n  o f  
BI-GAS Process u s i n g  a i r  a t  300 p s i g ) ,  5234 (NP-20087 )  

E f f e c t  o f  the  m o i s t u r e  o f  Dn iepe r  brown c o a l s  on t h e i r  
g a s i f i c a t i o n  w i t h  oxygen b l a s t  (Coa l  c o n t a i n s  ca .  60% 
m o i s t u r e ;  g a s i f i c a t i o n  i s  t e c h n i c a l l y  p o s s i b l e  bu t  no t  
e c o n o m i c a l l y  s o u n d ) .  4842  

E n g i n e e r i 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  
p r e s s u r e  g a s i f i c a t i o n  p rocess  (Concep t  has been 
rev iewed  and i s  judged t c  be t h e o r e t i c a l l y  sound end to  
o f f e r  g e n u i n e  p r a c t i c a l  a d v a n t a g e s  i n  c o a l  g a s i f i c a t i o n  
a l t h o u g h  i t  has no t  y e t  been d e m o n s t r a t e d ) ,  3130 (OCR- 
RDR-BO) 

E v a l u a t i o n  o f  c o a l - g a s i f i c a t i o n  t e c h n o l o g y .  P a r t  I .  
P i p e l i n e - q u a l i t y  gas ( D i s c u s s i o n  o f  s h o r t a g e  o f  n a t u r a l  
gas and p o s s i b l e  s o l u t i o n s  to  p rob lem;  d e s c r i p t i o n  o f  
v a r i o u s  p rocesses  f o r  c o a l  g a s i f i c a t i o n ) ,  5257 (NP- 
20088) 

F o r e i g n  deve lopmen ts  in coa l  g a s i f i c a t i o n  
( H y d r o g a s i f i c a t i o n  appears  to  o f f e r  more economic 
method f o r  making h i g h e r  h e a t i n g  v a l u e  gases than 
c a t a l y t i c  m e t h o d s ) ,  4915  

G a s i f i c a t i o n  in  r o t a t i n g  g r i d  f u r n a c e s  by a d d i t i o n  of  
combus t i on  gases ( E c c n o e i c  e f f i c i e n c y  o f  combus t i on  
r a i s e d  by r e c y c l i n g  combus t i on  gases to  sys tem)~ 4291 

G a s i f i c a t i o n  o f  s o l i d  f u e l s  under  p r e s s u r e  (Coa l  
g a s i f i c a t i o n  can compete w i t h  p e t r o l e u m  p r o d u c t s  o n l y  
in  l o c a l i t i e s  where t r a n s p o r t a t i o n  c o s t s  make economics  
o f  f o r m e r  a t t r a c t i v e ) ,  4554  

G a s i f i c a t i o n  and d i s t i l l a t i o n  ( U s i n g  c o a l  o f  d i f f e r e n t  
c h a r a c t e r i s t i c s ) ,  3690 

G a s i f i c a t i o n  o f  c o a l  in  the  p resence  o f  y - r a y s  ( R a d i a t i o n  
had no g ross  e f f e c t  on g a s i f i c a t i o n  r a t e  or  on y i e l d  
and d i s t r i b u t i o n  o f  methane and produced no i e p r o v e e e n t  
i n  t e c h n o l o g y  or  economics  o f  coa l  g a s l f i c a t i o n ) t  4904  

G a s i f i c a t i o n  o f  c o a l  in an e x p e r i m e n t a l  Rummel d o u b l e -  
s h a f t  s l a g - b a t h  g a s l f i e r  ( S a t i s f a c t o r y  d i l u e n t  gas 
p roduced ,  but  r a t e  o f  p r o d u c t i o n  was d i s a p p o i n t i n g ;  
p rocess  would not  be e c o n o m i c ) ,  4905 

G a s i f i c a t i o n  o f  l i g n i t e  w i t h  hea t  f rom a h i g h - t e m p e r a t u r e  
nuclear r e a c t o r  ( G a s l f i e r  o p e r a t e s  s t  70 a t m ) ,  5078 

G a s i f i c a t i o n  o f  s o l i d  f u e l s  a t  e l e v a t e d  p r e s s u r e s  
( E c o n o e i c s ) y  3839 

G a s i f i c a t i o n  o f  c o a l  u n d e r  c o n d i t i o n s  s i m u l a t i n g  s t a g e  I I  
o f  the BCR t w o - s t a g e  s u p e r p r e s s u r e  process  ( P r o d u c t i o n  
o f  y n t h e s i s  g a s ) ,  4991 

G a s i f i c a t i o n :  r e d i s c o v e r e d  source o f  c l e a n  f u e l  ( C o a l  can 
be g a s i f i e d  i n t o  S - f r e e  s y n t h e t i c  n a t u r a l  gus t  but  I t  
i s  e c o n o m i c a l l y  u s e f u l  in  o n l y  some a p p l i c a t i o n s ) .  5321 

How and why underg round  g a s i f i c a t i o n  o f  coa l  may reduce  
the  c o s t  per kw h r ,  3513 

Hvgas p rocess  ( C o n v e r s i o n  o f  coa l  o f  any rank  or  S 
c o n t e n t  to  h igh  8 t u  gas i n t e r c h a n g e a b l e  w i t h  n a t u r a l  
g a s ) ,  3106 

Impac ts  o f  new ene rgy  t e c h n o l o g y 9  u s i n g  g e n e r a l i z e d  
i n p u t - o u t p u t  a n a l y s i s .  F i n a l  Rap t .9  see a l s o  r e p o r t  
dated Aug 1972~ PB-220 622 ( C o m p a r a t i v e  economic end 
e n v i r o n m e n t a l  impac ts  of h igh  and  low Btu coa l  
g a s i f i c a t i o n ) ,  5436 (P8 -226  1 3 9 / 4 )  

I n d u s t r i a l  o p e r a t i o n  o f  the  near  Noscow s t a t i o n  
' 'Podzemgaz  =' ( S t a t i s t i c a l  r e p o r t  on p r o d u c t i o n  c o s t s  
and q u a l i t y  o f  o u t p u t  o f  underg round  coa l  g a s i f i c a t i o n  
p l a n t ) ,  4381 

I n f l u e n c e  o f  s u p e r h e a t e d  steam t e m p e r a t u r e  on t he  
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 ]  (Gas q u a i t t y t  
consumpt ion~  and economic f i g u r e s  f o r  opera t ing  p l a n t ) .  
4773 

New methods for p r o d u c e r - g a s  g e n e r a t i o n  from b i t u m i n o u s  
coa l  ( E c o n o m i c s ) .  3871 

O p e r a t i n g  a p r e s s u r e - ~ a s i f i c a t i o n  p i l o t  p l a n t  using 
p u l v e r i z e d  coa l  anc . y g e n .  E f f e c t  of  hea t  l O l l  on 
economy ( E q u i p m e n t ;  . f e c t s  o f  c o a l - f e e d  r a t e  end 
o p e r a t i n g  p r e s s u r e ) ,  ~846 



581 COAL GAS!FICATICN/E~UIPMENT P i p e i i r e  gas f rom c o a l ,  3884 
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  o f  h i s t o r y  

o f  Lurgi fixed-bad gasifier; ecenom~ of process; 48 
references], 4838 

Pressure gasification of bituminou~ coal in Dorsten (Use 
of  L u r g i  high pressure gasifier~}, 4890 

Pressure g a s i f i c a t i e n  o f  coal  e t  the g a s i f i c a t i o n  plant 
of Stelnkohlengas Akt.-Ges.~ Dcrsten (I'Dr~'~ process 
produced savlngs through Sewer steam needs), 4628 

Frcblem of complete gasificatlo~, ~060 
Prcducticn cf sNnthe t i c  nature[ gas b~ hNdrcgasificaticn 

(Economic aspects), 5153 
P r o d u c t i o n  o f  c r u d e  s y n t h e s i s  gas f rom ash-rlch coal by 

the Koppers- -Totzek  process;  p u r i f i c a t i o n  o f  %he crude 
synthesis gas and preparation o f  the purified synthesis 
gas for ammonia synthesiss 497~ 

Producton of  gases Of high caloric value bN underground 
coal gaslfication (leprcved t schnc log~ can increase 
heeLing value from 800 Kcal/m m ta gOG-50 Keel/ms; use 
of G-enr iched a i r  c r  steam; economics),4577 

Progress r e p o r t  on 2rid exper iment  in underground 
g a s i f i c a t i o n  a f  c o a l  ( S t u d y  on control  o f  g a s e s ~  
maintenance o f  combustion, gas q,~alit~, methods of 
obtalninE test data, and technical and economic 
Infcrmstion)~ 3695 

Hesults of work at the iisichansk ~tation t'PodzemgazW' 
for the period 1954--1955 (Statistical review of report 
on method~ of underground gaslfication]~ 4383 

S(]~ f ree  tuc-stage coal combustion prcce~ (Coal S is not 
cx l d i zed  under reduc ing conditions e x i s t i n g  during 
ccmbustion], 1745 (P~-2115~) 

SD a f ree  too -s tage  coal c o m b u ~ t i c n  process (Coal i s  
d i s s o l v e d  by I n j e c t i o n  i n t o  molten Fe and 
simultaneously dissclved coal C is oxidized with 
i n j e c t e d  a i r  to CO; c o a l  S i s  n o t  o x i d i z e d  b u t  i s  
transferred f rom Fe to s l a g  c o n s i s t i n g  of c o a l  a s h  and 
added limestone; process economics), 1750 (FB-211888) 

S y n t h e t i c  ge~ (Processes or c o n v e r t i n g  coal to sNnthetic 
gas), ~122 

Technclogy and cost of coal gas i f i ca t i on  (Economics o f  
new g a s i f i c a t i o n  p rocesses ] ,  5471 

Underground g a s i f i c a t i o n  of the Angren l i g n i t e  deposit 
(Description of t e c h n i c a l  and econcmic variables), 5215 

COAL GASIFICATION/EFFICIENCY 
Advanced  coal gasification sgstem far electric power 

g a n e r a t i c n .  ~n~ual t e c h n i c a l  r e p o r t ,  August 9, 1972- 
June 30, lg73.  Research and development r e p o r t  No. 81, 
i n t e r i m  repor t  No. 1 (Development o f  economic, 
e f f i c i e n t ,  n c n p o l l u t i n g  pcwer p l an t s ]~  B411 (NP-20074) 

D e t a r a i n a t i c n  of cheoical efficiency of underground gas 
generators (Equation for chemical  efficiency of 
underground g a s i f i c a t i o n  af c o a l ) ,  4562 

Gaslflcatlcn in r o t a t i n g  grid furnaces b~ a d d i t i o n  of  
coabustion gasas (Economic e f f io lenc~ of combustion 
ralesd b~ recycling combustion gases to s~stem)~ 4291 

G a s i f i c a t i o n  o f  low-value c o a l s  ( D a t a  c o m p a r e d  f o r  19 
coals and cokes o f  different grades and respense to 
burning in L u r g i - - S c h w e i z e r ,  Ot to  ~ochum, r o t a t i n g  g r i d  
fu rnace ,  and in N i n k l e r  and Flesch--Winkler 
genera to rs )~  ~28g 

Gasification of brown coal from the Vrbica Gecko mine 
( G a s i f i c a t i o n  e f f i c i e n c N  o f  6 S . 3 ~ ) ,  5376 

I n c r e a s i n g  ths s f f l c i e n c i e s  o f  plants g a s i f N i n g  solid 
fuels (Method for  obtaining 47~ over -a l l  e f f i c i e n c y ) ,  
4296 

Influence of the thickness cf the coal loner on the heat 
of  combustio~ d u r i n g  underground g a s i f i c a t i o n  o f  c o a l  
(Expe r lmn ta l  snd e a t s m a t i c a l  studN; empirical formulas 
l i v i n g  dependence cf heat c f  combustion o f  gas on water 
content and spclfic water flow in gas], 4999 

I n v a a t l g a t i c n s  of a f i x e d - b e d  g a s i f i e r  (Review]. 4844 
Physicochemical  treatment of a coal seam as a method fop 

i n c r e a s i n g  the s f f i c i s n c ~  o f  d e g a s i f i c a t i o n  (Coal seams 
t r e a t e d  wi th  aqueous HOt o r  aqueous HC1 w i th  surface 
a c t i v e  agent;  gas ~ i e l d  increased from 300-600 m3/da~ 
a f t e r  HzO t reatment  tc  900-1000 a f t e r  aqueous HC1 and 
to 1200-1530 w i th  usa o f  sur face  a c t i v e  a g e n t ] ,  5198 

S lag - fo rm ing - t~pe  g a s i f i c s t i c n  of  p u l v e r i z e d  coal, 4345 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 

Impacts of now energ~ tschnclogN, using generalized 
input-output analysis. Final Repro, see also report 
dated Aug 1972, PS-220 822 (Comparative economic and 
s n v i r o n s s n t a l  impacts  of  high and low ~tu coal  
gasification], 5438 (PB-226 139/4] 

Proposed p i l o t  F l a n t .  Hc~er C i t y ,  Pennsy l van ia .  Final 
env i ronmenta l  impact  s t a t e m e n t .  Supersedes r e p o r t  dated 
7 Jul  1971~ PB--200 800-D (Tasting o f  process employing 
oxygen and steam a t  e leva ted  pressures  in  2-s tage  
g s s l f l e n  to conver t  coa l  tc  p i p e l i n a - q u a l i t y  gas) ,  5287 
( P S i 2 0 0  SO0) 

COAL GASIFICATION/EQUATIONS 
Simple c a l c u l a t i o n  o f  the compos i t i on  o f  g a s i f i c a t i o n  

geese in  s q u i l i b r i u m  wi th  carbon, 3688 
CO~L GASIFICATION/EQUIPMENT 

Apparatus f o r  g a s i f i c a t i o n  o f  fine-grained coal and c o a l  
dust ( S o l i d  particles of ascending strea~ of gas are 
cen t r i f ugad~  separa ted ,  and re ta rnad  to  bottom of 
chamber), 4698 

A p p a r a t u s  f c r  g a s i f i c a t i o n  o f  a suspension o f  f i n e l y  
dispersed solid f u e l s  ( D e s c r i p t i a n  o f  mixing and 
i n j e c t i o n  nozz le ) ,  4 7 0 6  

A u t c g e n o u s  c a r b o n i z a t i o n  f o r  t h e  c o n t i n u o u s  p r a d u c ± i c n  e f  
c o k e  and  g a s  ( D e s c r i p t i o n  o f  equIpmen%)s  4870 

Bench-scale research on CSG process, phase II. Studies on 
m e c h a n i c s  o f  f l u o - - s o l l d s  sys tems,  J u l y  1964 t a  J u n e  
1968.  R and D r e p o r t  No. 16 ,  i n t e r i m  r e p o r t  No. 3 ,  book  
I (demons%taLon  o f  b a s i c  o p e r a b i l i t y  and  m e c h a n i c s  o f  
h a n d l i n g  t h e  u a l  f l u e - s o l i d s  sNs tem p r o p o s e d  i n  t h e  
Carbon Diox ide  Acceptor  Process) ,  5079 (NP-2O09O) 

Bench-scale research on CSG process. Phase II. Operation 
of the benchLscale continuous gasification unit, 
December i, 1985 to July I, 1968. R and D report No. 
16, interim r e p o r t  No. 3, book 3 (Reaction k i n e ± i c s ;  
equipment; f eeds tock  p r e p a r a t i o n ;  o p e r a t i n g  p rocedures ;  
c a l c u l a t i o n s ) ,  ff085 (NP-20093) 

Coal  combustion and  g a s i f i c a t i o n  i n  a commercial cyclone 
apparatus, 5111 

Coal gasiflcation process and apparatus (Calorific value 
Of gas produced is ca. SOP o f  that of original c o a l ) ,  
5455 

Coal g a s i f i c a t i o n  ( F l u i d i z a t l o n ;  equ ipment ) ,  4030 
Coal g a s i f i c a t i o n  (Hethod and apparatus f o r  gene ra t i ng  CO 

f rom c o a l ) ,  5127 
Coal g a s i f i c a t i o n  - Sumi%omo p r o c e s s  ( P u l v e r i z e d  c o a l ,  fl~ 

and steam Jetted diagonally downward into pacifier frcm 
lower part of furnace), 4742 

Consideration on fhe pulverized-coal gas producer 
( D e s c r i p t i o n  of I0,000 cu. m./hr, plant), 3780 

Development and operation of a pilot plant for feeding 
bituminous coal s l u r r y  to a pressure gasifier (Slurry 
heated to 600OF; pulverlzed coal, 70~ t h r o u g h  --200 
mesh, mixed with HaO to produce slarry), 4811 

Experimental pebble-type generator for carbonization and 
gasification o f  fuels, 4665 

Experiments with a 3-foot-deep bed coourrent reactor. New 
assessment (Temperature 500-9500; total pressure 500- 
800 psi; H partial pressure 15-560 psi; oval feed rate 
5-36 ib/hr], 5117 

Fixed-bed coal gasification(Gasification of caking coal; 
coal separated into coarse and fines fractions), 5314 

Flow-type coal gasifier (Improved cylindrical generator; 
steam fed at 600oF; air preheated to 800oF; operating 
pressure of 400 p.s*i.g.), 4824 

Fuel gas (Gaslfication of fluldlzed powdered fuels; 
equipment), 4604 

Gas (Apparatus for productlon by coal gasification), 4697 
Gas producer for operation at elevated pressures and 

temperatures, 5015 
Gasification of carbonaceous fuels (Apparatus or 

gasification of pulverized coal wlth 0 at aim 
pressure), 4792 

Gasification o f  the taillngs of coal-beneficiation 
plants. IS (Apparatus f a r  investigation o f  oxidation 
and carbonization in gas stream of refuse obtained from 
coal  beneficiation), 4612 

Gasification of solid fuel (Process descrlbed in which 
fuel is brought in%o close contact with liquid slag in 
rotatable container), 4950 

Gaslf~catlon of suspended coat dust (Description of 
apparatus)~ 4865 

Gasification o f  cak ing coals~ 5130 
Gasification of coal in a slagging pressure gasifier, 

5039 
Gasification of pulverized coal with oxygen and steam in 

a vortex reactor (Vortex reactor equipped with multlple 
entrant tangential slots], 3841 

Gasification of coal in a pressure slagging gasifier, 
4998 

G a s l f l c a t l o n  o f  c o a l  i n  a fluid medium w i t h  c a g b o n  
dioxide (Temperature range o f  788-985e). 3663 

Gasification of low-value coals (Data compared for 19 
coals and cokes of different grades and response to 
burning in Lurgi--Schweizer, Otto Bochum, rotating grid 
furnace, and in Winkler and Flesch--Wink!er 
generators), 4289 

Gasification of coal in an experimental Rummel double- 
shaft stag-bath gaslfler (SetisfaotorN diluent gas 
produced, hut rate o f  p roduc t i on  was d l a a p p a i n % i n g ;  
process would not be ecenomlc], 4908 

Gasification of low ash--fusion-temperature coals 
(Formatlon of coke cuatlng on heat-exchange pebbles and 
gasification using steam or  0; equipment)s 4057 

Gasification of c r u d e  lignite (Gasification in t u b u l a r ,  
slightlN inclined, indirectly heated chamber: water 
content o f  coal used as gasification agent), 5315 

Gaslflcation of Cherno More coals in gas generators, 4747 
Gasification of flnel~ commlnuted fuel (Gasification of 

c o a l  i n  m o v i n g  b u b b l i n g  b e d ) .  3492  
G a s i f i c a t i o n  o f  c o a l  f i n e s  ( L a b o r a t o r y  and p i l o t  p l a n t  

tests), 4721 
Gasification of coal under condi±ions simulating stage 2 

of the BCR twe-stage super-pressure gas[fief (16 
references), 5041 

Gasification of coal having high moisture own%eat (Heat 
may be prov ided b~ nuc lea r  r e a c t o r s ) ,  5217 

Gasificatio~ of some Chinese coals with steam and oxygen 
under pressure (Laboratory scale), 4671 

Gasification in rotating grid furnaces b~ addition aT 
combustion gases (Economic efflclenc~ of combustion 
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........................................................... 
raised by recycling combustion gases to system), ~291 

G a s i f i c a t i o n  o f  s o l i d  f u e l  (Fue l  mixed w i t h  v o l a t i l e  
liquid hydrocarbon in ratio to produce semisolid, 
pumpable mass), 5056 

Gasi f ica t ion of w a t e r - c o n t a i n i n g  coal ( M a t e r i a l  heated by 
He gas ( e . g . ,  ex i t  gas from nuclear reactor )  or b~ 
plunging through molten Pb at 1000o), 5175 

Gasification of solid fuels with a high content of coal 
fines (Process inhibited wing to poor aerodynamics of 
fuel bed whet coal fines fraction of 0-5 mm exceeds 
5%), 4942 

High-BTU g a s  f r o ~  c o a l ,  5313 
H i g h - p r e s s u r e  p u l v e r i z e d  c o a l  g a s i f l e r  ( S y n t h e s i s  gas 

produced from c o a l ,  0~ and s t e a m  in g a s i f i r  operating 
at s u p e r a t m o s p h e r i c  p r e s s u r e ) ,  4863 

H i g h - t e m p e r a t u r e  r e a c t o r s  f o r  c o a l  g a s i f i c a t i o n  ( U s e  o f  
heat from nuclear reactors for gasification of coal tc 
y i e l d  H, CC, and CH~; no r e f e r e n c e s ) ,  5265 

~inetics of coal g a s i f i c a t i o n  in a low-pressure low- 
residence time, entrained flow reactor, 5428 

M a n u f a c t u r e  o f  l i q u i d  p r o d u c t s  in the  Schwarze Pump 
combine ( T e c h n i q u e s  o f  p r e s s u r e  coa l  g a s i f i c a t i o n  and 
u t i l i z a t l c r  c f  v a r i o u s  gaseous end l i q u e f i e d  p r o d u c t s ) ,  
5004 

New deve lopmen ts  in a n t h r a c i t e  g a s i f i c a t i o n  ( G a s  
c o n c e n t r a t i o n  ranges o f  CO z 2 4 - 7 ,  CO 2 4 - 7 ,  and H 40 -1 ;  
t e s t s  us ing  P e n n s y l v a n i a  a n t h r a c i t e  in L u r g i  
generators)~ 4635  

New methods f o r  p r o d u c e r - g a s  g e n e r a t i o n  from b i t u m i n o u s  
c o a l  ( E c o n o m i c s ) ,  5871 

O p t i m i z a t i o n  o f  f i x e d  bed m e t h a n a t i o n  p r o c e s s e s  ( H e a t  o f  
r e a c t i o n  o f  m e t h a n a t i c n  pmocesa is so l a r g e  t h a t  heat  
r e m o v a l  f rom r e a c t o r  |s m a j o r  F r o b l e m  in  p r o c e s s  
de isgn )~  E121 (NP-20095) 

Pilot ptant studies of C.F.R.I. [Centrel Fuel Research 
I n s t i t u t e ]  on comp le te  g a s i f i c a t i o n  o f  c c a l ,  4994 

Power -coa l  g a s i f i c a t i o n  in p lasmochemica l  f l o w  r e a c t o r s ,  
5187 

R e t o r t  for the c o n t i n u o u s  gasification of subbituminous 
coal, 3927 

~ t u d i e s  on spon taneous  combus t ion  and underground 
g a s i f i c a t i o n  o f  c o a l .  Coa l  c o m b u s t i o n  g a s .  I, 5031 

The complete gasification of coal ( C a r b o n i z a t i o n  of 
p o o r l y  cok i ng  coal and p r o d u c t i o n  of blue water gas), 
3237 

Theoretical computer  s tudy  of the  gasification of 
powdered f u e l  in  a f l o w  w i t h  f r e q u e n t  c i r c u l a t i o n ,  5114 

Underground g a s i f i c a t i o n  o f  c o a l ,  5093 
V o r t e x  g a s i f i c a t i o n  c f  coa l  ( P u l v e r i z e d  c o i l ,  f l u x ,  and 

gaseuus medium i n j e c t e d  downward end t a n g e n t i a l l y  
toward g e n e r a t o r  b o t t o m ;  g e n e r a t o r  in  v o r t e x  f o r m ) ,  
4822 

COAL GASIFICATION/FLOWSHEETS 
E l e c t r o t h e r m a l  hyges p rocess  e s c a l a t e d  c o s t s .  R and B 

deve lopment  r e p o r t  No. 22 ,  i n t e r i m  No. 6 ( P i p e l i n e  gas 
f rom b i t u m i n o u s  c o a l  end f rom Nor th  Dakota l i g n i t e ;  
cos t  e s c a l a t i o n ;  r e v i s e d  c o s t s ) ,  6220 (NP-20094)  

E n g i n e e r i n g  s t u d y  and t e c h n t c a !  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  
p r e s s u r e  g a s i f i c a t i o n  p rocess  (Concept  has been 
rev iewed  and is  Judged to  be t h e o r e t i c a l l y  sound and to  
o f f e r  genu ine  p r a c t i c a l  advan tages  in  coa l  g a s i f i c a t i o n  
a l t h o u g h  i t  has no t  ye t  been d e m c n s t r a t e d ) ,  3130 (OCR- 
RDR-60) 

Gasification of earthy brown coal under pressure in  a 
p i l o t  plant~ 4630  

T h e o r e t i c a l  end e x p e r i m e n t a l  s t u d i e s  on f l u i d i z e d  
g a s i f i c a t i o n  o f  s o l i d  f u e l s  (Sys tem o p e r a t e s  below 
fusion p o i n t  o f  mineral m a t t e r  in c o a l ) ,  5082 

COAL GASIFICATION/FLUIDIZED BED 
Advanced coa l  gasification s y s t e m  f o r  e l e c t r i c  power  

g e n e r a t i o n .  Annual  t e c h n i c a l  r e p o r t  t August  9v 1972-  
June 30,  1975.  Research  and deve lopment  r e p o r t  No. 81~ 
i n t e r i m  r e p o r t  No. 1 (Deve lopmen t  o f  economic ,  
e f f l c i e n t ~  n o n p o l l u t i n g  power p l a n t s ) ,  5411 (NP-20074 )  

B e n c h - s c a l e  r e s e a r c h  on CSG process  t phase I I .  S t u d i e s  on 
mechan ics  o f  f l u o - s o l i d s  systems1 J u l y  1964 to  June 
1968.  R and  D r e p o r t  No. 16 ,  i n t e r i m  r e p o r t  No. 3 ,  book 
1 ( d e m o n s t r e t o n  o f  b a s i c  o p e r a b i l i t y  and m e c h a n i c s  of 
handling tha ual flue*sollds system proposed in the 
C a r b o n  D i o x i d e  A c c e p t o r  P r o c e s s ) ,  5079 (NP-20090 )  

C l e a n i n g  and g a s i f y i n g  c o a l ,  4966 
Coal combus t i on  and g a s i f i c a t i o n  In • commerc ia l  c y c l o n e  

a p p a r a t u s ,  5111 
Coal g a s i f i c a t i o n  f o r  p r o d u c t i o n  o f  s y n t h e s i s  and 

pipeline gas (Use of Ot deve lopment  of suspension 
g a s i f i c a t i o n  p r o c e s s e s ~  and  f l u l d i z e d  bed g a s i f i e r s ~  
and o p e r a t i o n  o f  g m s i f l e r e  u n d e r  s l a g g i n g  c o n d i t i o n s  
d i s c u s s e d ;  110 r e f e r e n c e s ) ,  4800 

Coa l  g a s i f i c a t i o n  f o r  e l e c t r i c  power g e n e r a t i o n  
( A d v a n t a g e s  o f  new m u l t i p l e  f l u l d i z e d - b e d  c o n c e p t ) ,  
5545 

Coa l  g a s i f i c a t i o n .  F l u i d i z e d  bed c o m b u s t i o n  system 
( T h e r m a l  e f f i c i e n c y  In c o n v e r s i o n  to  e l e c t r i c  power o f  
l e s s  t han  50% ! r e d u c t i o n  i n  f u e l  consumpt i on  of 25%, 
and r e m o v a l  o f  SO e e m i s s i o n s  f rom h i g h - S  c o a l s  c a n  be 
o b t a i n e d  by c o u p l i n g  f l u i d i z e d  bed o f  crushed l i m e s t o n e  
o r  d o l o m i t e  t o  K - - s team g a s  t u r b i n e  c y c l e ) ,  5379 

Coal gas i f i ca t ion  (F lu id ized bed; react ion with steam), 
4142 

Coal gas i f i ca t ion  for  clean power production (Coal 
g a s i f i e d  in  2 - s t a g e  f l u i d i z e d  bed p rocess  b~ u s i n g  a i r  
and steam at  1400-2100oF and 10-200 a tw ;  f u e l  gas 
d e s u l f u r i z e d  at  1400-18C0OF us ing  l i m e s t o n e  or 
d o l o m i t e ) ,  5409 

C o a l  g a s i f i c a t i o n  ( R e v i e w  o f  c o a l  g a s i f i c a t i o n  
f u n d a m e n t a l s  i n c l u d i n g  c o a l  c h a r a c t e r i s t i c s ,  c o a l  
p r o c e s s i n g ,  chemica l  r e a c t i o n s ,  and t he rmodynamics ;  low 
and h i gh  Btu gas p r o d u c t i o n ) ,  5481 (NP-20097 )  

Coal or  coke g a s i f i c a t i o n  ( P r o c e s s  f o r  r e d u c i n g  l o s s e s  o f  
c o m b u s t i b l e s  in  g a s i f i c a t i o n  o f  coa l  w i t h  steam and G 
in f l u i d i z e d  bed; p rocess  c a r r i e d  out  a t  10-25  a rm) ,  
4929 

Coal  p r e t r e a t m e n t  in  f r e e  f a l l  f o r  g a s i f i c a t i o n  i n  • 
f l u i d i z e d  b e d .  P a p e r  No. 26,  5188  

Deve lopments  o f  s t u d i e s  on 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  
o f  f i n e  coa l  b v f l u i d i z a t l o n  p r o c e s s ,  4726 

E v a l u a t i o n  o f  the f l u i d l z e d  bed c o m b u s t i o n  p r o c e s s .  
Volume I .  Summary r e p o r t .  Repor t  f o r  15 Nov 1969 - -15  
Nov 1971 ( R e d u c t i o n  o f  SOz and n i t r o g e n  o x i d e  c o n t e n t s  
of flue gases by fluldized bed coal g a s i f i c a t i o n  
process), 5243 (PB--211 494)  

F l u i d - b e d  g a s i f i c a t i o n  o f  p r e t r e e t e d  P i t t s b u r g h - s e e m  
c o a l s  ( T w o - s t a g e  g a s i f i c a t i o n  p r o c e s s ) ,  4983 

F l u i d  bed g a s i f i c a t i o n  o f  p r e t n e a t e d  P i t t s b u r g h  seem 
c o a l s ,  5037 

F l u i d i z e d  bed g a s i f i c a t i o n  end combus t i on  f o r  power 
g e n e r a t i o n  ( P r o d u c t i o n  o f  lean  f u e l  gas)~ 1666 

F l u i d l z e d - b e d  coal  g a s i f i e r  as a l o a d - f o l l o w i n g  c l e a n  
f u e l  s o u r c e ,  5464 

F l u t d i z e d  bed under p r e s s u r e  as a method f o r  
t r a n s f o r m a t i o n  of fuels (Brown coa l  g a s i f i e d  a t  20 arm 
gage)~ 4974 

Fuel  p r o c e s s i n g  fluidized beds (Rev iew of l i t e r a t u r e ;  68 
r e f e r e n c e s ) ,  5070 

Gasification of Kresnoyansk brown coals in a fluldlzed 
bed a t  t w e n t y  a tmospheres~ 4827 

Gasification of ca rbonaceous  m a t e r i a l  ( H y d r o g a s i f i c a t i o n  
o f  c o a l  in  f l u i d l z e d  bed w i t h  c o u n t e r c u r r m n t  s t reams o f  
Fe reduced Fe o x i d e s  and steam at  1300-1800eF and 300-  
1200 p s i g ) ,  5179 

Gasification of carbonaceous solids ( 4 - s t a g e  process £or 
producing gases c o n t a i n i n g  CO), 3808 

Gasification of brown c o a l s  in • f l u i d l z e d  bed under 
p r e s s u r e  t o  o b t a i n  f u e l  gases f o r  use in  t he rma l  power 
s t a t i o n s  (Efficiency of g a s i f i c a t i o n  i n c r e a s e d  from 
57.8 -64% a t  low p r e s s u r e  t o  70 -72 .8% at  20 M m ) ,  5029 

G a s i f i c a t i o n  o f  h i g h - s u l f u r  c o a l s  i n  a f l u i d l z e d  bed  
under p r e s s u r e  (Good q u a l i t y  f u e l  gas ( h e a t  Of 
combus t i on  1100-1270 k c c l / c u  ¢ )  o b t a i n e d  by c o n t i n u o u s  
steam a i r  f l u l d i z e d  bed g a s i f i c a t i o n  o f  h i g h - S ) t  ~416 

G a s i f i c a t i o n  o f  coa l  f i n e s  by f l u i d l z e t i o n  ( E f f e c t s  o f  
t e m p e r a t u r e  and t h i c k n e s s  o f  bed on q u a l i t y  o f  gee 
p r o d u c e d ) ,  4774 

G a s i f i c a t i o n  o f  c a k i n g  coa l  i n  a f r e e - f e l l ,  f l u i d - b e d  
r e a c t o r  (Gas produced to  m e t h a n a t c r  f o r  p r o d u c t i o n  o f  
h i gh  Btu g a s ) ,  5033 

G a s i f y i n g  c o a l  in  h i g h - v e l o c l t y  fluidized beds ( F o r  
p r o d u c t i o n  of low Btu gas f o r  use in  gas t u r b i n e s ) ,  
5499 

G a s i f y i n g  c o a l  in  s e v e r a l  f l u l d i z e d - b e d  compar tments  
( P u l v e r i z e d  coal mixed w i t h  CoO d r i e d  in  l e t  bed by gas 
f rom 2nd;  coa l  d e v o l a t l l i z e d  end d e s u l f u r i z e d  in  2nd by 
gas f rom 5rd and CaC and CaS d i s c h a r g e d  f rom bo t t om o f  
2 n d ) ,  5485  

H i g h - s p e e d  g a s i f i c a t i o n  o f  c o a l  d u s t  f r o m  t h e  D z h e r g a l a n  
end Kok-Yengak beds ( F l u i d i z e d  bed a e t h o d } ~  4330 

H y d r o g a s i f i c a t i o n  o f  b rown c o a l  c h a r  i n  a 2 0 - f t .  
c o n t i n u o u s  f l u i d l z e d  bed r e a c t o r  ( C o u n t e r c u r r e n t  
fluldized r e a c t o r  s y s t e m ) .  5112 

Improvement  o f  g a s i f i c a t i o n  o f  f i n e - g r a i n e d  c o a l s  in a 
f i u i d i z e d  bed under  pressure, 5256 

M a n u f a c t u r e  o f  town gas by e x t e r n a l - i n t e r n a l  h e a t i n g  
f l u i d l z e d  c a r b o n l z a t i o n l  4647  

New s y s t e m s  f o r  c l e a n  power  ( C o a l  g a s i f i c a t i o n  and 
methods f o r  c l e a n  c o m b u s t l o n ) t  5 2 4 8  

P r e p a r a t i o n  o f  an e n e r g y - p r o d u c i n g  gas from s u l f u r  c o a l s  
o f  t h e  w e s t e r n  D o n e t s  B a s i n  by t h e i r  p r e s s u r i = e d  
f l u i d i z e d - b e d  g a s i f i c a t i o n  ( G a s i f i c a t i o n  a t  900 -1000  n 
and 10 atm y i e l d i n g  gas of  1100-1220  Kca l /mS) t  B193 

Prepare  c o a l  f o r  g a s i f i c a t i o n  ( P r e p a r a t i o n s  fo r  L u r g l  
p r o c e s s  and f o r  operations u s i n g  f l u i d - b e d  r e a c t o r s ) .  
5606 

P r e s s u r i z e d  f l u i d i z e d  beds for l n t e m e i f y l n g  t h e  
c o m b u s t i o n  and g a s i f i c a t i o n  o f  s o l i d  f u e l s  ( P r e s s u r e s  
o f  5-20  a t m ) ,  5156 

P r o c e s s  t o  make h l g h - B t u  g a s  f r o m  c o a l  (By g a s i f i c a t i o n  
i n  f l u l d i z e d  bed p roceas )~  5171 ( P B - 1 9 2 4 1 5 )  

Process  t o  make h igh-BTU gas from c o a l  ( F l u i d i z e d - b e d  
g a s i f i c a t i o n  o f  c o a l ) t  5 1 6 1  

P r o d u c t i o n  o f  low Btu  g a s  i n v o l v i n g  c o a l  p y r o l y s l e  and  
g a s i f i c a t i o n .  5462 

S team-oxygen  g a s i f i c a t i o n  o f  f i n e  s i z e s  o f  coal  i n  l 
f l u l d l z e d  bed a t  e l e v a t e d  p r e s s u r e .  I I I .  R e l a t i o n  o f  
I n t e g r a l  t o  d i f f e r e n t i a l  r a t e s ;  e f f e c t  o f  ca rbon  l e v e l  
on g a s i f i c a t i o n  r a t e r  and r o l e  o f  t he  s h i f t  r e a c t i o n  
( 2 2  r e f e r e n c e s ) t  4834 

S t e a m - o x y g e n  g a s i f i c a t i o n  o f  f i n e  s i z e s  o f  c o a l  i n  • 
f l u i d i z e d  bed a t  e l e v a t e d  p r e s s u r e .  I I .  R e a c t i o n  o f  
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important effect on steam--C reaction klneticsI 9 
re ference~)w 4849 

Staam-oxMgen gas|ficatlcn of floe sizes of coal in a 
fluldlzed bed at elevated pressure. I .  Reaction of 
carbon with h,drogen (Review of literature; for~ation 
of methane In fluldized bed g a s i f i c a t i c n ~  54 
references), 4799 

S y n t h e s l s  GaS ( P r v d u c t l c n  from g a s i f i c a t i o n  o f  f l u i d i z e d  
bed of c o a l  partlcles]~ 4173 

Thermal cracking of coal tar (Preparation of gas f rom 
c o a l  b~ f l u i d l z e d - b e d  dr~ d i ~ t i i l a t i o n  and by b a t c h  d r y  
distillation; tar gasification in presence o f  steam and 
thermal cracking: highest content af CaH~ obtained at 
800-9000], 4857 

Town ga~ f rom n o n c a k i n g  c o a l ,  4644 
CC~L ~ASIFICATION/FLUIDIZED BED REACTOR~ 

Coal gasification for electrl~ power generation (Use Of 
fluidized-bed reactors], fi433 

CCAL GASIFICATION/FURNACES 
G a s i f i c a t i o n  in r o t a t i n g  g r i d  furnaces by a d d i t i o n  o f  

combustion gases (Economic efficiency o f  csmbustion 
r a i s e d  by r e c y c l i n g  combustion Gases tO s~stem)~ 4291 

COAL GASIFICATION/H-COAL PROCESS 
Coal gaslflcatlcn. Scale-up factors in the H-coal process 

( S t u d i e d  using bench u n i t s ) ,  5334 
Coal gasification: sca le -up  f a c t o r s  in the H coal  process 

(Hwdrocarbon Rssearch~ I n c .  procsss)~ 5446 
H-Coal:  convers ion  o f  western coals (Economic assessment 

of  t h i s  g a s f f i c a t i c n  process ) ,  5511 
COAL GASIFICA~ION/HERZBE~G P~CCESS 

Modern gas p r o d u c t i o n  (~otar~ process using Om), Z~4~ 
COAL GASIFICATION/HIGH PRESSURE 

B l - g a a  process ( C o n v e r s i o n  c f  c o a l  to  s u b s t i t u t e  n a t u r a l  
gas), 5459 

COAL GASIFICATION/HIGH TEMPERATURE 
~ i - g ~ s  process (Convers ion  of coal to substitute natural 

gas], 8459 
COAL GASIFICATION/HYDRANE PROCESS 

Clean fue|s from coal. H~drene process (Review with 3 
r e f e r n c e s ] ~  535E 

H~drane process (Direct h~drogasifleatian of raw coal - 
s ta tus  r e p o r t ] ,  534~ 

COAL GASIFICATION/HYDROGENATIE~ 
H~drogasificatlon of coal In high-pressure fluidized 

beds, 516~ 
CGAL GASIFICATION/HYGAS PROCESS 

C | e s n  e n e r g ~  from coa l  (Review o f  fundamental chemis t r~  
and c o n t a c t i n g  schemes for gasification processes), 
5574 

Clean enmrgg from coal - e national priority (Status of 
coal g a s i f i c s t i o n ~  l l q u e f a c t i e n ~  and so l ven t  e x t r a c t i o n  
programs] ,  5372 ( i N - 2 2 6 1 )  

C l e a n  f u e l s  f rom coal. HYGAS process (Review with no 
r e f m r e n c e ~ ) ,  5357 

Coal d e s u l f u r i z a t i o n  aspects o f  the Hygas process,  1S90 
Coal g a s i f i c a t i o n :  a r e v i e w .  Paper No. 71-15  ( U n d e r g r o u n d  

and above-ground gaslfication; environmental effects of 
coal gasification bg 1990'~ discussed in appendix), 
5242 (P~-22f1887] 

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

Coal techno logy :  key to  c l e a n  e n e r g y .  Annual repor%~ 
1973-74 ( P r o d u c t i o n  o f  s ~ n t h e t i c  f u e l s  from c o a l ) ,  5367 
(NP-20078] 

Commercial concept designs (6  p r o c e s s e s ) ,  6336 
Economic s t u d  V o f  p i p e l i n e  g a s  p r o d u c t i o n  from c o a l  

( C r i t i c a l  a n a l y s i s  o f  severa l  grocessea)~ $205 
Elmctrothmrmal Hygas process esca la ted  coa ts ,  5277 (RM- 

2286 )  
£ [ e c t r o t h e r m a l  hwgas process esca la ted  cos t s .  R and D 

development repor t  No. 22, i n t e r i m  No. 6 ( P i p e l i n e  gas 
from b i tuminous coa l  end from North Dakota l i g n i t e ;  
cost  e s c a l a t i o n ;  r e v i s e d  cos t s ]~  5226 (NP-20094) 

Fate of  t r a c e  c o n s t i t u e n t s  o f  coal  du r ing  g a s i f i c a t i o n .  
F ina l  r e p o r t  (Fa te  o f  t race  elements (Sb, As, Be~ Cd, 
Cr, Pb, Hg, Ni, So, To, and V) dur ing  Hygas coal 
g a a i f t c a t i o n ] ,  5494 (P6--223 001/9] 

Gasiflcatlcn moves f r o m  research to development (Current 
gasification p r o j e c t s  and processes in U3A (1972)), 
5320 

G a s i f i c a t i o n  o f  bituminous coal  - s ta tu~  and p rospec ts  
(Economic evaluation of ~ processas f o r  producing SNG)~ 
5273 

H y g a s - c o n v e r t l n g  coal  to gas (Plant operations), 5222 
HYGA6 p i l o t  Wields o p e r a t l n g  d a t a  (P roduc t i on  o f  

subs t l t u tm  n a t u r a l  gas f rom l i g n i t e  g a s l f i c a t i o n ) ~  5599 
IGT H~gas P r o c e a s ,  Paper Nc. 13 (Development o f  p i l o t  

p lan t  f a c i l i t i e s ) ~  5204 
Large scale high 8to gas from coal on its way (Resul%~ of 

p i l o t  p lan t  s tud ies  o f  Hygas process)~ 5225 
Methsnation f o r  coal  g a s i f i c a t i o n  (Performance o f  37 

oa ta lMs ts  e v s l u a t a d ] ,  5408 
Process design and cost  es t ima te  f o r  produc t i on  o f  265 

m l l | l o n  SCF/da¥ o f  p i p e l i n e  gas by the 
h M d r c g a s l f i c a t i o n  o f  b i t u m i n o u s  coal~ 4969 (PB-176982) 

Process design and cee t  es t ima te  f o r  p roduc t l on  o f  255 
m i l l i o n  SCF/day o f  p i p e l i n e  gas by the 
h y d r o g e s t f i c a t i c n  o f  bituminous c o a l  - hydrogen b~ %he 
s t e a m - - i r o n  p r o c e s s ,  601~ ( P B - 1 7 4 0 5 4 )  

S t a f f  r e p o r t  on coal  g e s i f l c a t i o n :  p r o c e s s e s  and  e f f e c t s  

( R e v i e w  o f  p r o c e s s e s  f o r  p r o d u c t i o n  o f  h i g h  Btu g a s ) ,  
5313 

S t a t e  o f  t r a c e  e l e m e n t s  o f  c o a l  d u r i n g  g a s i f i c a t i o n  
( A n a l y s i s  o f  e f f l u e n t s  o f  Hygas  p i l o t  p l e a % ) ,  5502 

S t a t u s  o f  t h e  Hygas  p i l o t  p l a n t  f o r  p r o d u c i n g  p i p e l i n e  
gas from coal. Paper No. I, 5158 

Status of HYGAS process - operating results (Pilot plant 
tests at 1000 psig pressure producing pipeline quality 
gas of 1000 Btu/SCF on nitrogen-free basis), 3541 

5talus report: the AGA/OCR coal gasification program 
fStatus of various gasification processes), 5452 

Synthetic pipeline gas from coal by the HyGas process 
(Gas is all methane), 5186 

Synthetic pipeline gas from coal by the HyGas process 
(Production of all-methane gas), $138 

Synthetic fuels from hydrocarbon sources: technology, 
economics, markets, 5562 (MP-19993) 

COAL GASIFICATION/IG PROCESS 
Complete gasification by the G.I. process, 4634 

COAL GASIFICATION/INDUSTRIAL PLANTS 
Coal gasification. Design of a coal-oil-gas refinery 

(Process for producing 100,000 bbl/day of light 
refinery liquid, pipeline gas, liquefied petroleum gas~ 
solvent refined coal, S, and chemicals), 5383 

Evaluation of sites for an Illinois coal gasification 
industry. Final report, prepared in cooperation with 
Institute of Gas Technology, Chicego~ IL (Plant can be 
operational by 1975-78 at a cos t  of 80 to 91 
cents/million BTU f o r  pipeline gas), 5300 (PBwal4 
1 s 0 / 2 )  

Gasification and desulfurization of coal for power 
generation (Program for development of coal-burnlng 
power station that can meet future st~ck emission 
standards; coal-processing system that produces S-free 
gas), 5418 

Gasiflca%ion of fuels. Modern plants far the complete 
gasification of coal (Both c~clic generators (similar 
to  water--gas generators) and 2-stage generators are in 
use), 4324 

Pressure gasification of solid fuels with oxygen in 
Germany (Practical operation of coal gasification 
plant)~ 4804 

COAL GASIFICATION/IN-SITU METHOD 
lWPodzemgaz l' near Moscow (Underground coal gasification 

plant), 4368 
0'Argus'' underground gasification (What use for 85 ETU 

gas)~ 3806 
A critical review of methods of underground gasification 

o f  c o a l ~  3187 
Acres of promise for synthetic fuels (Cost of synthesis 

gas production b~ Bergius process, Fischer--Tropsch 
synthesis, and underground gasification o f  coal)s 8898 

Actual state of u n d e r g r o u n d  gasification of coa l  end 
f u t u r e  problems~ Part I; P a r t  Ii (Technical and 
economic analysis)9 4724 

Advances in synthetic fuels technology (Progress report 
on production of synthetic liquid fuels from coal and 
oil shale), 5998 

Aerodynamic methods for regulating the underground 
gasification cf ooals~ 4404 

Alabama mine test yields gas from coal (Describes 
underground gasification experiment at Gorgas, 
Alabama), 3545 

Analysis of separate stages o f  underground gasification 
of brown coal (Effects of seam thickness~ quantity and 
d e g r e e  of preheating of a i r  blown into gasification 
zone on heat cf combustion of gas produced were 
evaluated), 5194 

Analysis of geological end mining conditions of 
underground gas generators at the Moscow Region end 
Lisichansk Plants of t~Experimental Hi~es for %he 
Underground Gasification of Coal ' a ,  4719 

Analysis of performance of the Moscow Region Plant of 
S'PodzemgazU' (Underground gasification of coal]~ 4215 

AnDrea coal as a raw material f o r  underground 
gaslfication~ 4382 

AnDrea works f o r  underground coa l  gasification 
(Description of Augrensk station), 44Z5 

Annual report of research and %echnologic work on coal~ 
fiscal Near 1950 (Review of second underground 
gasification experiment at Gorgon, Alabama), 37S6 

Annual report of research and %echnolcglc work on coalt 
flscal year 1947 (Summarizes underground gasification 
experiment at Gorgaa~ Alabama~, 3589 

Annual r e p o r t  of research and technologic work on coal9 
fiscal year 1951 (Review o f  second underground 
gaslfleation experiment at gorges, Alabama)~ 3851 

Anthracite Institute Program. Report~ 1947 (Basic 
research  on pelletization o f  anthracite ell% and 
underground gasification of coal]~ 5602 

Apparatus for gasification of coal (Designed for use in 
coal seams o f  low-grade eoal~ thin seams~ seams dipping 
sharpl~s and gassy caal)~ 4481 

Apparatus f o r  c o o l i n g  o f  gas in b o r e h o l e s  o f  an 
underground gas producer (In%roductlon of cooling water 
to boreholes~ pa%en%)s 3539 

Apparatus f o r  removal of solids from gase~ generated b~ 
subterranean gaelflca%ion (Gas scrubber is placed" 
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........................................................... 
d i r e c t l y  in  the d r i l l  h o l e ;  p a t e n t ) ,  3684 

Appa ra tus  f o r  f e e d i n g  a l i q u i d  and a r rangemen t  f o r  
u t i l i z i n g  such a p p a r a t u s  (Underg round  g a s i f i c a t i o n  o f  
c o a l ;  p a t e n t ) ,  3617 
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c a r r y i n g  d e p o s i t s  by hea t ing  i n  t h e i r  n a t u r a l  l o c a t i o n  
us ing a chain heat t r a n s f e r  membsr ( P a t e n t ) ,  4484 

D~vicm~ d e t e r m i n i n g  mo is tu re  i n  gas d u r i n g  underground 
coal ga~iflcatlon (8taticnar~ and portable equipment), 
4627 

D e v a l a t i n g  l i g n i t e  beds in tended f 0 r  underground 
g a s i f i c a t i o n  in  Moscow coal f i e l d ,  4397 

Directional propertiem o f  coal end their utillzatlon in 
underground g a s i f i c a t i o n  e x p e r i m e n t s ,  ~545 

D i s t i l l i n g  and g a s i f y i n g  u n m i n e d  coal,  316~ 
D i s t r i b u t i o n  and s t a t e  o f  shag and pack ing  material i n  

thm g a s i f i c a t i o n  v o i d  ( a o e o r d i n g  to m a t e r i a l  on the 
open ing -up  o f  gene ra to r  No. 1 a t  L i s i c h a n s k ) ,  4651 

Drainage o f  underground gss generators (Diagrams)~ 4406 
D r a i n i n g  COal deposits for underground gasification, 4442 
D r i l l i n g  of I n c l i n e d  and h o r i z o n t a l  bo reho les  in a coa l  

bed (Underground g a s i f i c a t i o n  o f  c o a l ) v  4207 
Drilling o f  long borehc les  i n  coal  ( F o r  underground 

gasificatlon]1 4705 
D y n e m i c s  of gas f o r m a t i o n  and effect of v a r i o u s  factors 

on underground g a s i f i c a t i o n  o f  coal  (Effect o f  blast 
size, ash, and mo ia tu ra  c c n t a n t s ,  and o t h e r  factors on 
gas compos i t i on  were  s t u d i e d ) ,  4746 

Dynamics o f  the f o r m a t i o n  o f  gas in  the underground 
g a s i f i c a t i o n  a f  the brown coa l  seam o f  the e x p e r i m e n t a l  
gas-generating Angren S t a t i o n  for the underground 
gasification of coal (Effect of length of underground 
channels  on q u a l i t y  and q u a n t i t y  o f  gas produced;  
c a l o r i f i c  va lue  o f  gas decreased as amount o f  coa l  
gasified dac reased ) ,  4936 

Dvnamics o f  gas f o r m a t i o n  in underground g a s i f i c a t i o n  o f  
( b r o w n )  coal at  the Moscow R e g i o n  o f  Podzemgsz S t a t i o n ,  
4274 

Economic analvsls o f  u n d e r g r o u n d  ~asification (in USER), 
4448 

Economic advantages o f  uslng oxggen in the underground 
g a s i f i c a t i o n  o f  c o a l ,  3138 

Economic analysis of underground gaslficatlon of coal 
(333 references on work with Russian coals)~ 4845 

Economic basis for underground gas i f i ca t ion  o f  coal by 
the Z h u r a v l m v  m e t h o d  (Heat  v a l u e  o f  gas i n  1420 ca l /ma 
and y i e l d  o f  d ry  gas i s  2m3/kg o f  coa l )~  3203 

Economic efflciency of underground g a s i f i c a t i o n  (Review 
of a book on the subJec t )y  4541 

E c o n o m i c  e f f i c i e n c y  of us ing e n r i c h e d  b low ing  i n  
underground l i g n i t e  g a s i f i c a t / o n ~  4648 

Economic est immtes o f  the Laurence L i ve rmore  Labo ra to r~  
concept o f  i n - m / t o  coal  g a s i f i c a t i o n ,  5438 (UCRL-51340) 

Economics o f  underground g a s i f i c a t i o n  of coal i n  the 
MOlOOU c o a ~ f i a l d ,  4452 

~conomics o f  undarground g a s i f i c a t i o n  o f  c o a l s ,  3202 
E f f e c t  o f  v a r i c u s  f a c t o r s  on the heat  o f  combust ion o f  

g a s  produced b~ underground g a s i f i c a t i o n  o f  coal  
( D i s c u s s i o n  o f  effects of  v a r i o u s  factors on amount and 
q u a l i t y  o f  gms p roduced ) ,  4909 

E r f e c t  o f  a l a g  f o r m a t i c n  on aerodynamic and thermal 

c o n d i t i o n s  i n  u n d e r g r o u n d  g a s  p r o d u c e r s ,  4624 
E f f e c t  o f  h v d r o m e c h a n i c a l  f a c t o r s  a n d  s t r u c t u r a l  

characteristics of underground g a s  producers on the 
losses of blow and gas~ 4608 

Effect of the rate of blow on the speed of drifting 
combustion zones %o the stage of connectlng channels in 
u n d e r g r o u n d  c o a l  g a s i f i c a t i o n ,  4 6 7 0  

Effect of subsurface waters on underground gasification 
of goals (Review wlth 20 references], 4879 

Effect of heating on permeability of Moscow-Basin coal 
(Underground gaslfloation], 4108 

Effect of permeability of enclosing rocks and of borehole 
diameter on output, 3439 

Effect of coal gasification process on raglme of 
underground water, 4730 

Effect of preheating on the thermal conductivity of 
blocks of Moscow coal and of all shale (In relation to 
underground gaslfieation), 4444 

Effect of geological.conditions o n  the process of 
underground gasification of coal, 4209 

Effect of water on underground gasifioation of coals 
(Optimum quantity of water produces maximum calorific 
value in the gas), 4362  

Effect of static pressure i n  underground (coal) 
gasification sites on %he gasification process 
(Relation between s%atlc pressure and RTU value of 
gas), 4436 

Effect Of steam on gas compos i t i on  in reduction zone of 
an  underground gas generator (At 800 and 9000; the 
following reactions are most p r o b a b l e :  C + COs = 2C0; C 
+ Hag = CO ÷ Ha; C + 2H~O = COo + 2He; gas may oontaln 
70-89~ combustible oomponents)~ 4660 

Effeot of moisture en the gas-formation prooess under the 
conditions of the Angren gasification station 
''Podzemgaz'' (Qffice for Survey, Design, Plannlng, and 
Development of Experlmental Mines for Underground 
Gasification of Coal) (Heat of gumbos%ion of gas formed 
depends on amount of moisture that participates in its 
formation)~ 4896 

Efficiency of supplying gas turbine power stations with 
gas from underground gasification of coal (Possible 
schemes are examined wlth diagrams), 4609 

Electrical coal gasification (Underground 
electrocarbonization), 3679 

Electrical equipment f o r  underground gasification 
installation ( F o r  controlling the position of the fire 
zone; patent), 3614 

Electro-hydrogenation of coa l  under conditions of 
underground gasificatlon ( B e r g i u s  p r o c e s s ] ,  2397 

Electrocarbonizatlon of coal (Underground gasification 
experiment near Hume, Mlssouri)s 3729 

Electrocarbonization process of underground gasification 
(Missouri coal mine experiment), 3748 

E l e c t r o c a r b o n i z a t i o n  o f  c o a l  and  r e l a t e d  h N d r o c a r b o n s ,  
4004 

End of gasification research plant ( I n  United Kingdom), 
4891 

Energy and power supply (Reviews energy sources on a 
global basis including the nuclear power program, 
underground coal gaaification~ pumped-water storage, 
and the c r o s s - c h a n n e l  cable), 4606 

Energy and economic evaluation of %he parameters of 
several underground gasification processes (Site 
preparation and air compression are ma~or cost 
parameters), 4666 

Energy from underground (Coal gasification p r o j e c t  at 
Gorgas, Alabama), 3 7 4 6  

E n g i n e e r i n g  aspects of underground gasification, ~823 
Equipment and design (underground gasification) (Various 

problems connected with the process), 3806 
Equipment f o r  underground coal gasification, 4133 
Examination of the D~erada Mine after the underground 

gasification experiment, 4024 
Expansion of combustion zone during linkage (In 

underground gasification of coal), 4282 
Experience with the d r i l l i n g  o f  horizontal-linkage 

boreholes from an inolined borehole at the sub-Moscow 
station (For underground gasification of c o a l ) ,  4427 

Experience i n  c o n n e c t i n g  vertical bore holes b~ sloping 
drillings i n  the coal seam ( f o r  underground 
gasification o f  coal)~ 4443 

Experiments about the phenomenon of underground 
gasification of coal in area No. 1 o f  the Yuzhno-- 
A b f n s k  Installation, 4387 

E x p e r i m e n t a l  e x p l o i t a t i o n  o f  I n c l i n e d  b o r e h o l e s ,  4 0 7 1  
Experimental work  on technological gas production at the 

Moscow Region Plan% o f  Podzemgaz (Underground 
gasification of coal), 4199 

Experiments in underground gasification of coal in the 
USA, 3724 

Experiment on underground gasification in the United 
States (Historical review; description of project at 
Gorgas, Alabama), 3591 

Experimentation on  underground gasification of coal 
(Details o f  experiments at Gorgas, Alabama), 3745 

Experiments in underground gasification of coal 
(Descrlption of experiments at Gorgas, Alabama), 3E35 

Experiments on hydraulic fracturing of bituminous coal 
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seams ( F o r  u n d e r g r o u n d  g a s i f i c a t i o n ) ,  455~ 
E x p e r i m e n t s  on a s m a l l  c o a l  p a n e l  a t  t h e  L i s i c h a n s k  mine 

(on  underground g a s i f i c a t i o n )  ( F o r c i n g  a i r  an:] s t e a m  
through bcre-holes; gas produced has heat value of 800 
to 1200 cal/ms), 3196 

Zxperiments in the underground gas i f i ca t ion  of coal 
( R e v i e w  o f  l a b o r a t o r y  and f i e l d - s c a l e  e x p e r i m e n t s ) ,  
3708 

Experieent cn undergrcund gas i f i ca t ion  of coal ~n the 
L e n i n - K u z n e t z k  D i s t r i c t  ( D i s c u s s i o n  o f  r e a c t i o n s  t a k i n g  
piece during gas i f i ca t i on ) ,  3206 

Experlment in the underground gas i f i ca t i cn  of coal at the 
G o r g e s  Mine o f  the Alabama Power Company,  3552 

E x p e r i m e n t s  on unde rg round  g a s i f i c a t i o n  at  D je rada  
(Morocco) (Review), 3917 

E x p e r i m e n t  in  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 ,  G o r g a s  
Ala. (Procedures and products), 3504 

E x p e r i m e n t  in  unde rg round  g a s i f i c a t i o n  ( D e t a i l s  o f  t e s t s  
at  G o r g e s ,  A l a b a m a ) ,  3565 

E x p e r i m e n t a l  method p r e l i m i n a r y  to  unde rg round  
g a s i f i c a t i o n  ( A d d i t i o n  c f  oxygen t o  a i r  b l a s t  p romo tes  
b r e a k d o w n  of  r e f r a c t o r y  r o c f ;  p a t e n t ) ,  3421 

E x p e r i m e n t  i n  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 t ,  Gorges, 
Alabama (Conduc ted  by Bureau o f  Pines and Alabama Power 
Company), 5575 

E x p e r i r e n t  in underground g a s i f i c a t i o n  (Alatama Power 
Company and Bureau of Mines), 3576 

Experiments in underground ;= ]s i f ica t ion of coal continue 
at Gorges (Research pace "s),  3689 

E x p l o i t a t l c n  o f  coal depos by means o f  g a s i f i c a t i o n  
( T e s t s  in  mined  o u t  c o a l  ~ e a m s ) ,  3566 

E x t e n t  o f  u t i l i z a t i o n  o f  c o a l  i n  u n d e r g r o u n d  gas 
g e n e r a t o r s  in  Kuzbass ,  4548  

E x t r a c t i o n  o f  energy  f u e l s .  Open f i l e  r e p o r t  (Technical 
assessment  o f  s t i m u l a t i o n  o f  p e t r o l e u m  and natural gas 
p r o d u c t i o n ;  p r o d u c t } o n  o f  o i l  f r om t a r  sends ;  
d e v e l o p m e n t  c f  o i l  s h a l e ;  u n d e r g r o u n d  g a s i f i c a t i o n  of 
c o a l ;  o i l  and gas p r o d u c t i o n  f rom o r g a n i c  was tes ;  
p r i m a r y  e x t r a c t i o n  o f  c o a l ) ,  5311 ( P B - - 2 2 0  3 2 8 / 9 )  

F e a s i b i l i t y  o f  u s i n g  r a p i d  t u r b o d r i l l s  f o r  b o r i n g  
i n c l i n e d  d i r e c t i o n a l  h o l e s  i n  t he  c o a l  seam ( F o r  
u n d e r g r o u n d  g a s i f i c a t i o n ) ,  4621 

F i e l d - s c a l e  e x p e r i m e n t s  in 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  
coa l  a t  Gorges ,  A l a b a m a .  Use o f  e l e c t r o l i n k i n g -  
c a r b o n i z a t i o n  as • means c f  s i t e  p r e p a r a t i o n  ( U s e  o f  
s i r ,  O, and steam s e p a r a t e l y  or  i n  v a r i o u s  
combinations), 4424 

F i l t r a t i o n  l i n k a g e  o f  b o r e h o l e s  in  c o a l  seams 
( U n d e r g r o u n d  g a s i f i c a t i o n ) ,  4064  

F i l t r a t i o n  o f  gas t h r o u g h  ca rbon  l a y e r s .  ( C o n c e r n i n g  
l e a k a g e  o f  gas and oxygen under  p r e s s u r e  d u r i n g  
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  d e p o s i t s ) ,  3523 

F i r e - p e r c o l a t e d  b o r e h o l e  l i n k a g e  by h igh  p r e s s u r e  a i r  i n  
coa l  seams ( F o r  u n d e r g r o u n d  g a s i f i c a t i o n ) ,  4457 

F i r s t  Amer i can  e x p e r i m e n t  in  undergro,~nd g a s i f i c a t i o n  of 
coa l  ( I l l u s t r a t e d  no te  on t e s t s  a t  Gorges ,  A l a b a m a ) ,  
3549  

F i r s t  g e n e r a t o r  gas under  c o n d i t i o n s  o f  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 )  ( G a s  p roduced  has heat  v a l u e  o f  
1000 c a t ) ,  3197  

F i r s t  r e s u l t s  i n  t h e  f i e l d  o f  u n d e r g r o u n d  g a s i f i c a t i o n ,  
3189 

F i r s t  Russ ian  gas t u r b i n e  power s t a t i o n  (Powered  by gas 
p roduced  by 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 ) ,  4374 

F i r s t  u n d e r g r o u n d  g a s i f i c a t i o n  e x p e r i m e n t s  a t  the  
V a l d e r n o  l i g n i t e  f i e l d  ( E f f e c t s  o f  a i r  f l o w  r a t e  on 
h e a t i n g  v a l u e  o f  gas p r o d u c e d ) ,  3587 

Flow o f  gases in  the  c o a l  seam and i n  the  rocks  a round  i t  
( U n d e r g r o u n d  g a s i f i c a t i o n ) ,  4088  

Foreword  to  ' ' P r o c e e d i n g s ,  F i r s t  I n t e r n a t i o n a l  C o n f e r e n c e  
on the  Underg round  G a s i f i c a t i o n  o f  C o a l ,  B i rm ingham and 
Gorges ,  AL,  F e b r u a r y  1 2 - 1 4 ,  1 9 5 2 . ' ' ,  3852 

F o r m a t i o n  o f  the  f i r e  channe l  i n  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  ( G a s i f i c a t i o n  w i t h  oxygen  i s  s u p e r i o r  to  a i r ) ,  
4664 

Four new ways to  m a n u f a c t u r e  h i g h  BTU gas f rom coa l  
( D i a g r a m m a t i c  I l l u s t r a t i o n s  o f  F l s c h e r - m T r o p a c h ,  L u r g l ,  
B e r g i u 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  p r o c e s s e s ) ,  3562  

F r a c t u r e  o f  coa l  and o i l  s h a l e  f o r  i n - s i t u  p r o c e s s i n g  o r  
remote  r e m o v a l :  • p r o p o s a l  s u p p o r t  documen t ,  5522 ( S L A -  
73-g46  ) 

F resh  t r y  a t  u n d e r g r o u n d  g a s i f i c a t i o n  ( A c c o u n t  o f  
e x p e r i m e n t  a t  Hume, M i s s o u r i  and p l a n t s  f o r  work a t  
Gorges ,  A l a b a m a ) ,  3804 

F r o n t i e r s  o f  f u e l  t e c h n o l o g y ,  3603 
Fuel  and power ( R e v i e w  o f  c o a l ,  a s  r e l a t e d  to  economy o f  

t he  UK),  4982 
Fuel  and power r e s e a r c h  in  B r i t a i n  ( R e s e a r c h  i n  p r o g r e s s  

I n c l u d i n g  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 ) ,  4251 
Fuel  gas by i n - s l t u  p a r t i a l  c o m b u s t i o n  o f  e c o a l  seam 

( B o r e  h o l e s  p r o v i d e d  a t  coa l  seam f o r  i n t r o d u c i n g  
m a t e r i a l  and r e o v l n g  p r o d u c t s ;  n u c l e a r  r e a c t o r  
p r e f e r r e d  to  haa t  m a t e r i a l s ,  e . g . ;  w a t e r ,  h y d r o c a r b o n s ,  
f o r  i n j e c t i o n ) ,  5011 

Fuel  r e v o l u t i o n  (Rev iew  o f  advances  in  c o a l  c o n v e r s i o n  
I n c l u d i n g  u n d e r g r o u n d  g a s i f i c a t i o n ) ,  3537 

F u n d a m e n t a l s  i n v o l v e d  i n  &he p r o j e c t i n g  o f  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 .  3204 

F u r t h e r  deve lopmen ts  in 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  coa l  
by the  b o r e h o l e s  method ( ~ e v i e u  o f  work in  Eng land 
between m i d d l e  o f  1950 and e a r l y  1 9 6 2 ] ,  3757 

F u r t h e r  e x p e r i m e n t s  on 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  Moscow 
c o a l s  ( C o l l e c t i o n  o f  c o a l  g a s  f rom b l o w i n g  Of a i r  
t h r o u g h  b o r i n g s  i n t o  250 tons  o f  c o a l ) ,  320e 

F u r t h e r  u n d e r g r o u n d  g a s i f i c a t i o n  t e s t  (Second e x p e r i m e n t  
at  G o r g e s ,  A labama) ,  3675 

F u t u r e  f o r  coa l  ( D e s c r i b e s  F i s c h e r - - T r o p s c h  p r o c e s s ,  
B e r g i u s  h y d r o g e n a t i o n  p r o c e s s ,  and b r i e f l y  u n d e r g r o u n d  
g a s i f i c a t i o n ) ,  E282 

F u t u r e  gas making methods ( S u r v e y  o f  p o t e n t i a l  m e t h o d s ) ,  
3560  

F u t u r e  o f  t he  coa l  i n d u s t r y  ( I n  J a p a n ) ,  4731 
F u t u r e  o f  c a r b o n i s a t i o n  end g a s i f i c a t i o n  ( R e v i e w  o f  

c o n d i t i o n s  in  Grea t  B r i t a i n  and USA), 3553 
Gas as agen t  r e d u c i n g  the  m e c h a n i c a l  s t r e n g t h  o f  t he  coa l  

seam d u r i n g  i t s  h y d r a u l i c  f r a c t u r i n g  ( F o r  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 ) ,  4617 

Gas c o n d e n s a t e  f rom the 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 s ,  5102 

Gas f i l t r a t i o n  in r e a c t i n g  porous medium, 3519 
Gas f rom coa l  in  the  g round  ( H i s t o r i c a l  r e v i e w  o f  e a r l y  

e x p e r i m n t s  in USSR; p r i m a r i l y  the  s t ream m e t h o d ) ,  3550 
Gas f rom c o a l  ( M i x t u r e  o f  w a t e r  and 0 p i p e d  i n t o  top  o f  

b roken  l a y e r  o f  coa l  to  i g n i t e  i t  and p roduce  m a i n l y  
me thane ,  CO, H, end C d l o s i d e ) ,  5564 

Gas f rom the  mine ( D i s c u s s i o n  o f  u n d e r g r o u n d  coa l  
g a s i f i c a t i o n  e x p e r i m e n t  a t  Gorges ,  A l a b a m a ) ,  3738 

Gas p r o d u c t i o n  in  B e l g i u m :  1900-1950 ( H i s t o r i c a l  r e v i e w  
i n c l u d i n g  unde rg round  g a s i f i c a t i o n  o f  c o a l ) ,  3813 

Gas s u p p l y  o f  the  e a s t e r n  r e g i o n s  o f  the  USSR baaed on 
the  g a s i f i c a t i o n  o f  s o l i d  f u e l s ,  4652 

Gaseous f u e l s  and t h e i r  s i g n i f i c a n c e  f o r  the  f u t u r e  
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