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gas), 663 
Gas p u r i f i c a t i o n  (Removal o f  HaS and HCN), 664 
Gas p u r i f i c a t i o n  and s u l f u r  r e c o v e r y  by t he  G a s t e c h n i k  

p rocess  (Rev iew of  G a s t e c h n i k  p r o c e s s ) ,  1060 
Gas purification ( R e g e n e r a t i o n  o f  liquid abso rben t  by 

distillation t o  re~cve H2S), 714 
Gas purification (Using a liquid absorbent to remove 

H~S), 715 
Gas p u r l f i c a t i c n  (Re~oval of HaS by scrubbing with water- 

miscible glycols, glycol e t h e r s ,  or  glycol esters with 
a miscible liquid hydrocarbon such as xylene), 1026 

Gas purification (Preparation of compound for removal of 
HeS), 561 

Gas p u r i f i c a t i o n  (Tar and moisture condensed by spraying 
gas w i t h  NH3; use o f  a l k a l i n e  s o l u t i o n ,  such as Na2CIO ] 
to remove HaS , HCN~ and NH]), 885 

Gas p u r i f i c a t i o n  (Washing of NH] and HaS from coal 
distillation gas containing COz by fresh water),  854 

Gas p u r i f i c a t i o n - - w e t  and d r y  (Rev iew i n c l u d i n g  use o f  
l i m e ,  Fe o x i d e ,  b a c t e r i a  and a c t i v a t e d  ca rbon  and 
liquid purification processes), 701 

Gas p u r i f i c a t i o n .  I .  Removal o f  hydrogen s u l f i d e  from gas 
by commercial d e s u l f u r l z a t i o n  c a t a l y s t s  (Use of 
activated C, ferric oxide, or ZnO; combination of wet 
and d ry  d e a u l f u r i z a t l o n  method recommended f o r  v a r i o u s  
S compounds in  gas), 1364 

Gas p u r i f i c a t i o n  ( E x t r a c t i o n  o f  Hz5 and o r g a n i c  s u l f u r  
compounds by meta l  in 5 t h ,  6 t h ,  or  7 th  g r o u p ) ,  243 

Gas purification (Removal of HaS from gases by scrubbing 
w i t h  F e - c o n t a i n i n g  p o l y t h i o n a t e s  t h a t  c o n t a i n  SOz) , 228 

Gas purification (Desulfurlzation of coal gas by use of 
t a n n i n - b e a r i n g  m a t e r i a l  mixed w i t h  F e o x l d e ) +  693 

Gas purification (Removal of HaS by scrubbing with a 
solution cf a weak alkali c a r b o n a t e  with subsequen t  
addition of NH]), 1023 

Gas-purification process ( F i n e  stage process for removal 
of COz, HaS , and organic sulfur compounds), 742 

Gas purifiers (Improved box for removal of HaS from 
m a n u f a c t u r e d  gas u s i n g  Fe o x i d e ) ,  1106 

Gas purification (Removal of HaS , HCN, and C0 z u s i n g  
hydrocarbon oil), 343 

Gas p u r i f i c a t i o n  by the I .  G. A l k a c i d  p rocess  and s u l f u r  
r e c o v e r y  by the I .  G. Claus p rocess  (Removal of HaS and 
CO a by a l k a l i n e  metal s a l t s  of weak organic acids such 
as amino acids), 500 

G a s - p u r i f i c a t i o n  m a t e r i a l  (Use of sponge c o n t a i n i n g  
h y d r a t e d  Fe o x i d e  and CaSO~ to  remove HaS f rom gas), 
445 

Gas p u r i f i c a t i o n  (Removal o f  HaS and CO z f rom h y d r o c a r b o n  
gas;  use c f  monoe thano lam ine ,  w a t e r ,  and b u t y l  
c a r b i t a l ) ,  819 

Gas p u r i f i c a t l o ~  (Removal o f  HaS by c o u n t e r c u r r e n t  
c o n t a c t  w i t h  mass o f  Fe o x i d e ) t  815 

Gas  p u r i f i c a t i o n  by means o f  t he  R e c t i a o l  p rocess  (Use o f  
p o l a r  or  o r g a n i c  l i q u i d s  ( s u c h  as ReOH) c o o l e d  to  -75  o 
f o r  removal  o f  CO z and HaS from gas), 1144 

Gas p u r i f i c a t i o n  (Removal of HzS f rom coa l  gas by wash ing  
w i t h  NH~ phosphate  and NH, t h l o n a t e ) ,  330 

Gas p u r i f i c a t l o n  (Removal o f  HaS u s i n g  an alkaline 
aqueous s o l u t i o n  of i r o n  h y d r o x i d e ) ,  331 

G a s - p u r i f i c a t i o n  masses ( D e t e r m i n a t i o n  o f  a c t i v i t y  and 
c a p a c i t y  cu rves  o f  bog Fe o r e - - L u x m a s s e  m i x t u r e s  in 
removal  Of HAS)+ 490 

Gas  p u r i f i c a t i o n  (Removal o f  d e s i r e d  component by 
r e a c t i o n  w i t h  e n t r a i n e d  sand;  for HaS removal+ Fe(OH)z , 
FeaO~, or NaOH particles are effectlve)~ 1341 

Gas p u r i f i c a t i o n  (Washing w i t h  aqueous s u s p e n s i o n  o f  S ;  
use of d e s u l f u r i z a t i o n  c a t a l y s t  ( such  as p i c r i c  a c i d  o r  
h y d r o q u i n o n e ) ) ,  2041 

G a s - p u r i f y i n g  masses ( P r e p a r a t i o n  o f  mass by h e a t i n g  t o  
300 ° a m i x t u r e  o f  Hn ox ides+  Fe o x i d e s  t wood f l u o r ,  a n d  
o r g a n i c  b i n d e r s ) ,  1109 

G a s - p u r i f y i n g  m i x t u r e s  o f  h y d r a t e d  i r o n  o x i d e  and c a l c i u m  
s u l f a t e  ( P r e p a r a t i o n  o f  c a t a l y s t  f o r  removal  o f  HaS 
f rom i n d u s t r i a l  gases)~ 1219 

G a s - p u r i f y i n g  m a t e r i a l s  (Dry removal  o f  HaS f rom g a s e s ;  
f o r m a t i o n  o f  i n s o l u b l e  s u l f i d e s  by a d d i t i o n  o f  Cu+ Hg, 
and Pb)~ 454 

Gas s c r u b b i n g  f o r  HzS removal  and CH~ e n r i c h m e n t  ( 3 - s t a g e  
i n j e c t o r - t y p e  s c r u b b e r  w i t h  Clz as a i d ) t  1195 

Gas  s e p a r a t i o n  ( h y d r o g e n  s u l f i d e  r e m o v a l )  (By s o l v e n t  
e x t r a c t t o n ) v  823 

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  of coke oven gas a t  
t r a n s m i s s i o n  p r e s s u r e  i n  the  Ruhr r e g i o n  ( G a s  I s  p a s s e d  
t h r o u g h  t a r  p r e c i p i t a t o r  and HCN washer  a t  normal  
p r e s s u r e  end then  compressed to  10 a tm;  Hz5 and NH s are  
l a t e r  removed) l  4 3 1 8  

G a s i f i c a t i o n  f u r n a c e  ( G a s i f i e r  f o r  s o l i d  f u e l s ;  
p r o d u c t i o n  o f  h i g h - c a l o r i f i c - v a l u e  g a s  f r e e  of HzS and 
COn), 4871 

German use of l ow -g rade  f u e l  w i t h  r i c h  oxygen  ( P r e s s u r e  
g a s i f i c a t i o n  t o  p r o d u c e  a 456  B , t . u .  g a s ) +  6 6 9  

Giemmarco V e t r o c o k e - - a u l f u r  p rocess  ( C o n t i n u o u s  remova l  
o f  H s u l f i d e  from n a t u r a l  g a s  o r  s y n t h e s i s  g a s e s  by 
s c r u b b i n g  w i t h  s o l u t l o n  o f  s l k a l l  a r s e n a t e  o r  
e r a e n l t e ) j  1952 

G l e m m e r c o - - V e t r o e o k e  p rocesses  (Geaee~ such a s  n a t u r a l  
and  s y n t h e s i s  g a s ~  f r eed  f r o m  CO e by  t r e a t m e n t  w i t h  

a l k a l i  c a r b o n a t e  s o l u t i o n  c o n t a i n i n g  AszOa; H25 removed 
by t r e a t m e n t  w i t h  a l k a l i  a r s e n i t e s  and a r s e n a t e s ;  S i s  
removed by filtration; economlc analysis), 1135 

HaS extraction from coal-eater gas mixtures with Koppers 
coke, 1070 

High-STU gas from coal, 5313 
High efficiency removal of HeS from fuel gases and 

process gas streams (Description of Stretford process), 
203~ 

Hiqh-preasure dry purification of gas (Removal of HaS 
from coke-oven gas), 775 

Hot p o t a s h - a m i n e  t r e a t i n g  o f  sour  gas at  Push ing  p l a n t  
C D e s c r i p t i o n  o f  o p e r a t i o n  o f  p u r i f i c a t i o n  system f o r  
n a t u r a l  g a s ) ,  1197 

Hot potash process purifies gas at Lone Starms Fashing 
plant (Removal o f  HaS and CO2; final purification using 
aqueous monoethanolamine solution), 1123 

How to rid natural gas of undesirable sulfur compounds 
( T r e a t m e n t  w i t h  NaOH, Fe ox lde~ NazCOa, 2 - s t a g e  
p h e n o l a t e ,  phosphate  gas ,  and aqueous a m i n e ) ,  799 

Hydrated ferric oxide for use in gas purification (Highly 
reactive Fe(IIl) oxide for removal of HaS prepared by 
precipitating Fe(II) hydroxide from s o l u t i o n  o f  Fe(IZ) 
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 sulfide removal from gases (Scrubbing of gas 
w i t h  l i q u i d  c o n t a i n i n g  bas i c  m a t e r i a l  p l us  a p h e n o l i c -  
t ype  m a t e r f a l ;  a c t i v a t e d  C used as a b s o r b e n t ) ,  678 

Hydrogen s u l f i d e  removal  f rom gases (Removal by a t  l e a s t  
3 washing s tages  in s e r i e s  us ing  aqueous c a r b o n a t e d  
alkali suspension of h y d r a t e d  Fe oxides, Fe carbonate, 
and b a s i c  Fe c a r b o n a t e ) ,  763 

Hydrogen s u l f i d e  removal ( S c r u b b i n g  o f  gases w i t h  
s o l u t i o n  of 50 z in e t h y l e n e  aulfite~, 1297 

Hydrogen sulfide removed by t r i p o t a s s i u m  phosphate  ( A t  
o p e r a t i n g  t e m p e r a t u r e  o f  200oF) ,  539 

Hydrogen sulfide scrubbing from coke -oven  gas w i t h  
deacldified and c o n c e n t r a t e d  ammonia l i q u o r ,  1081 

Hydrogen sulfide from coke-oven gas (H~S, HCN, and COz 
recovered from coke-oven gas by absorption in NazCO a 
s o l u t i o n ;  e q u i p m e n t ) ,  1290 

Hydrogen s u l f i d e  removal  f rom gases ( P r o c e s s  d e s c r i p t i o n  
us ing  two t o w e r s ) ,  939 

Hydrogen s u l f i d e  removal  f r o m  gases ( U s i n g  a p e l l e t e d  
p u r i f y i n g  m a t e r i a l  c o n s i s t i n g  o f  h y d r a t e d  Fe o x i d e ,  
cement ,  and a f i l l i n g  t u t o r i a l ) ,  827 

Hydrogen s u l f i d e  removal  f rom c o a l - d i s t i l l a t i o n  gases 
(Use of ammoniacal l i q u o r ;  equ ipment  d e s c r i p t i o n ) +  1214 

Hydrogen sulfide p u r i f i c a t i o n  of manu fac tu red  gas w i t h  
s o l u t i o n s  of t r i e t h a n c l a m i n e  ( T r l e t h a n o l e m i n e  removes 
78.5X of HaS and 24% of C02; 2(Rs)N + 4HaS + 60 a * 
2(RaN)S203 + 4HzO)+ 871 

Hydrogen s u l f i d e  removal  and r e c o v e r y  f rom n a t u r a l  gas 
( C y c l i c  a d s o r p t i o n  p r o c e s s  w i t h  2 a c t i v a t i o n  c y c l e s ) ,  
1124 

Hydrogen s u l p h i d e  removal  f rom gas in  the 20 y e a r  work o f  
the  c e n t r a l  l a b o r a t o r y  of gas e n g i n e e r i n g  (Rev iew of 
work in  P o l a n d ) ,  1662 

Hydrogen sulfide removal (Final HaS removal by passage 
t h r o u g h  f l u i d i z e d  bed o f  ho t  f r e s h  o x i d e ) t  1294 

Hydrogen s u l f i d e  removal  ( F i n a l  HeS removal  by passage 
t h r o u g h  one or  more beds o f  f r e s h  Fe or  Mn o x i d e  a t  
100 ° in  a u x i l i a r y  a b s o r b e r ) +  1295 

Hydrogen s u l f i d e  removal  by the  S t r a t f o r d  l i q u i d  
p u r i f i c a t i o n  p rocess  (Use o f  aqueous a l k a l i n e  s o l u t i o n  
of Na salts o f  a n t h r a q u l n o n e d l a u l f o n l c  a c i d s  t o  
p r e c i p i t a t e  S; 18 r e f e r e n c e s ) ~  1236 

Hydrogen sulfide (Removal f rom gases c o n t a i n i n g  NH s and 
CO z by 2 - s t e p  washing w l t h  N H s - c o n t a i n l n g  l i q u i d s ) t  895 

Hydrogen s u l f i d e  removal  f rom coa l  gas w i t h  f l u i d l 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 o sen t  
t o  f i u i d l z e d  bed o f  Fe o x i d e  a t  50 -70o )~  1289 

H y d r o g e n a t i o n  of s o l i d  f u e l s  a t  L l e v e n  a c c o r d i n g  t o  the  
p rocesses  o f  the S o c l e t e  R a t i o n a l e  de Recherches ( A t  
300 kg  p r e s s u r e  a n d  4500C i n  l i q u i d  p h a s e ,  t h e n  5 0 0  t o  
550oc us ing  c a t a l y s t s  i n  vapor  p h a s e ) ,  5796 

I . G . E .  and the deve lopment  o f  gas p u r i f i c a t i o n  p r o C l l l e l  
( 32  r e f e r e n c e s ;  ammonia r e c o v e r y ;  hydrogen s u l f i d e  
r e m o v a l ;  benzene and n a p h t h a l e n e  r e c o v e r y ;  o r g a n i c  S 
compound remova l ;  CO end COs remova l ;  gas d r y i n g ) +  4875 

I F P  p r o c e s s  (Removal o f  H s u l f i d e  and 5 d i o x i d e  f rom 
Claus  u n i t  t a l l  gem and e t e c k c l e e n - u p  to  reduce amour:  
of S d i o x i d e ) ,  7392 

Improved d ry  p u r i f i c a t i o n  o f  coke wa te r  gee (Removal o f  
w a t e r ,  HaS , end SOz) + 798 

Improvement  in  t he  a r s e n a t e  method f o r  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  (Mos t  i m p o r t a n t  
f a c t o r s : ( 1 )  AaaOs:H2S r a t i o ;  when g r e a t e r  than  o r  equa l  
t o  15, a p p r o x .  90% o f  HaS e x t r a c t e d ;  ( 2 )  e n r i c h m e n t  I n  
0 ( 3 0 - 5 ~ )  o f  a i r  or  o f  s o l u t i o n  by a d d i t i o n  o f  O- 
c o n t a i n i n g  a d d i t i v e s  t i . e .  qu lnone  (O.01X o r  l e s s )  
d u r i n g  r e g e n e r a t i o n  p r o c e s s ;  ( 3 )  c o n t i n u i t y  O f  
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 

Improvements  i n  on r e l a t i n g  to  the  c a t a l y t i c  o x i d a t i o n  o f  
hydrogen s u l f i d e  i n  gaseous m i x t u r e s  (Use o f  N! end Cu 
s u l f i d e s  t o  o x i d i z e  Hem t o  S and HeO), 709 

I n c r e a s i n g  the e f f l c l e n c l e s  o f  p l a n t s  g a s i f y i n g  a o l l d  
f u e l s  (Method f o r  o b t a i n i n g  47K o v e r - a l l  e f f i c i e n c y ) 9  
4296 

I n h i b i t i n g  the f o r m a t i o n  o f  s u l f u r - c o n t a i n i n g  ox¥ s a l t s  
i n  the  Tekahex p rocess  f o r  d e s u l f u r i z a t l o n  Of hydrogen 



671 HYDROGEN SULFIDES/REMOVaL s u l f i d e - c o n t a i n i n g  ga s  (H s u l f i d e  absorbed in a l k a l i  
solution and oxidized to S over naphthaquinone 
derivative catalyst in l i q u i d  phase), 2076 

IntensLfication of scrubbing h~d~ogen sulfide from coke 
oven 92~ in ~ rapidly revolving absorber (Absorber 
solutlcn ef ~szO~ 2% ~H 7.g-S.l), 1078 

Iron oxide/water-type mas~es in the dry desulfurize%ion 
of gases, 1559 

Iron oxide reelect (U~e for removal of HaS in fuel 
gases), 764 

~-T coal 9esiftoation prcces~ - a pollutlon-free process 
for producinq synthetic ge~ fuel (Keppers--Totz£k 

~.opper~ coke or H~S e~tractiou f rom coat gas mixtures 
(~[fect~ of nezticle size of coke), 1068 

Lacq i~ e source of natural gas and sulfur (Gas contains 
[i~h% h~dracarbonz wlth 15.~ HaS and 9.6 COs; HsS 
removed by Girbotol process and converted to S by Claus 
method). II55 

Liquid purificalion (Removal of HaS from town gas), 835 
Liquid warlflcation (sulfur removal) of gas in England 

(Removal of H25 b~ scrubbing with recirculated NHs 
liquoe; reccver~ of HaSO~), 971 

Liquid purification (of ga~) b~ soda ash solution, 273 
L i q u i d  p u r i f i c a t i o n  o f  c o a l  ga s  ( R e v i e w  o f  l i q u i d  

purificatian process for removing HAS), 844 
L i q u i d  p u r i f i c a t i o n  [of c o a l  gas] (Detailed dlsoussion of 

principles ~nd p r o c e s s e s  f o r  HaS removal)~ 722 
Liquid reagents for the final removal of h~drogen sulfide 

(Zn acetate iz more effective for removal of Ha3 from 
town.gas If considerable concentration o f  NaaCOa is 

L i q u i a  r e a g e n t s  for the f i n ~ l  removal of h y d r o g e n  sulfide 
fro~ Za~e~ (~Ikallne Zn ~lurr N reagents are effective 
for final purification of coal gas or mixed gas), 1059 

Maintaining %he ~ctivity of manganese oxide h~drogen 
sulfide acceptor~ for desulfurization of solid 
carbo~aceo~ fuels (~egeneration of  MnO~ accepter of 
Hzs), ia25 

Mangane~e-er~ h~drogen ~ulflde accepters for 
desulfuriz~tion of carbonaceous solid fuels, 1226 

Manufacture of meter fuels by the Flscher-Tropsch process 
(Desulfurlzation; cataiusts-description o f  a plant), 
60~S 

Material for g~s purification (Mixture o f  finely d i v i d e d  
Fe with paper p~Ip and water aerated to oxidize the 
re), 5Sg 

Materia[ for qe% purification (Removal of impurities from 
ga~ ca~t~ilsln@ H3S using Fe oxide-coated rigid paper 
pulp wOOd chlp~)~ ~q~ 

Matbema±icat descriptlon of the mcneethanolamine 
purification ~f coke oven gas, 1496 

MecManism Of h~d~ogen sslfide removal from a g a s  by a 
ma~ of iPen ex ide~  ~ 2  

Mechanism of fer~a%|on of corrosive sulfur in benzene, 
50l 

Method to purify and to remove sulfur from the raw gases 
pred~ced £ra~ i[gnite~ 730 

~ethmd~ of hydrogen sulfide removal from coal gas wlth 
the  aid cf ~mmcnia water (Indlreet and semi-direct 
prcce~se~ of ammonia reaever~ and production of SOa 
from H~S are described in detail; 47 references), 1089 

M~thod~ of h~dragen sulfide removal from coal gas wlth 
the aid e1~ ammonia water (Review of earlier methods), 
I079  

Modern developments in dry-box purification [of town gas 
fo~ removdl of hydrogen sulfide], 598 

Modern gas-vurificatlon plants (Removal of H~S from 
manufactured ~as by oxidation methods and 
neu%rallz~tien processes), 640 

Modern methods for the purification of industrial gases 
frc~ h~drcgmn sulfide and carbon dioxide (Review with 
14 references), 124~ 

Mcder~ practices in gas purification and h y d r o c a r b o n  
r e c m v e r ~  917 

M u l t i s t a g e  l a w - - t e m p e r a t u r e  w a s h i n g  o f  s u l f u r o u s  g a s e s  
r i c h  in carbon d i o x i d e  (Solvents used whose dissolving 
powe~ for organic S compounds, HmS , and COa is greatly 
different and decreases in %hls o r d e r ) ,  882 

Natural ga~ prccesslng plant (Separation o f  gaseous 
compmund~ and liquid condensate~ production o f  fuel 
gas~ stabliizad condensate fo r  gasellne blending, low 
pressure gas f o r  industrial end domestic fuels, end 
elemental S: HzS absorbed from gaseous streams with 20~ 
aqueous moncethanelamlne end oxidized tc S)~ lld~ 

New gas soifur purification process (Removal of HaS in 
tower purifiers c o n t a i n i n g  porous balls of Fe 
hydroxide]~ ~71 

New po%s~siur carbenate process (Removal of CO a and HaS 
from natural gas by sc~ubblng wlth aqueous KsCO 3 
s o l u t i o n ) ,  1190 

New processes. S° Desulfurlza~icn of coal gas. Claus-type 
desulfurlzatlon (Japanese petroleum reflnery plant), 
15~8 

New p r e s s e s  washes c o k e - o v e n  gas w i t h  was te  p i c k l e  liquor 
(Removal of NHs~ HaS, end HEN), 901 

New S h e l l  p r o c e s s  treats Claus off-gas (SCOT Process for 
removal of residual S present in off-gas o f  Claus-t~pe 
S r e c o v e r y  units), 2078 

New sulfur process (Remova l  of HaS from natural gas)~ 776 
New two-way process s~eetens gas end recovers sulfur 

(Townsend process), 1058 
Obtaining sulfur from carbonization gases by thioarsena%e 

solution (Removal of HaS by Thylox process}, 86S 
On latest gas scrubbing type desulfurize%tan process 

(Description of representative processes in  all 
categories of  g a s  desulfurizatlon; review with 82 
r e f e r e n c e s ) ,  1708 

O p e r a t i n g  g l y c o l - a m i n e  g a s - t r e a t i n g  p l a n t s  ( F o r  gas 
purification (COs + HAS)), 800 

Operating problems in gas treating for hydrogen sulfide 
removal (Corrosion problems in desulfurlzation of 
natural g a s ) ,  759 

Operation of liquid and Gesteohnik purification plants a% 
Cardiff (Washing of gas with weak alkaline solution 
containing suspension of hydrated FeaOa), 1137 

Opera%ion of the Frodinghem desulfurizing plant a% Exeter 
(Removal of 99g o f  H sulfide and 90~ of other organic 
compounds common %o coal gas; sulfuric acid produced), 
1405 

Operation of the ~'Manchester'' liquid purification pla~% 
e% Linaore, Liverpool (Removal of HsS and HCN by 
Manchester process), 838 

O r g a n i c  sulfur in  synthesis gas: occurrence~ 
determlnation~ and removal (Progress-report on 
experimental work; use cf hydrated lime to reduce 
organic S c o n t e n t ) ,  758 

O x i d a t i o n  o f  h y d r o g e n  s u l f i d e  ¢o s u l f u r  d l o x l d e  ( U s i n g  
sulfates of heavy metals or metal oxide cations as 
catalysts)~ 1030 

P e r f o r m a n c e  o f  a Gi rbo%el  p u r i f i c a t i o n  p l a n t  a t  
Louisiana, Missouri (Ethanolamine purification u n i t ) ,  
962 

Performance o f  a gas-syn%hesls demonstration plant for 
producing l i q u i d  f u e l s  f rom c o a l  (Production of  
gasoline and diesel oil; dust in raw gas removed by 
cyclone separation, wash scrubbing, end electrostatic 
precipitation; COs, HaS, and organic S compounds were 
removed with diethanolamine, Fe oxide, and activated 
C)~ 6761 

Perox liquid purification process for sulfur removal 
(Removal o f  HaS and NHa), 833 

Perox plant fop removal of hydrogen sulfide from coke- 
oven gas (NHs and HaS re aremoved by washing after 
removal of naphthalene; operating details of plant and 
costs are discussed), 951 

P e t i t  p r o c e s s  f o r  s u l f u r  p u r i f i c a t i o n  ( o f  g a s ] ,  272 
Pilot-plant studies o f  the hot-carbonate process for 

removing carbon dioxide and hydrogen sulfide (Removal 
of CO a and HaS from gas mixtures necessary In 
synthesizing liquid fuels from coal), 1280 

Plant experiments on the purification of coke gas from 
hydrogen sulfide (Using the As--soda method), 949 

Plant purification o f  s~nthesis gas (Scrubbing wlth 
diethanolamine for gross removal of CO a and HaS; use of 
Fe oxlde sponge for final removal of HaS; passage 
through beds of active C for removal of organic S 
compounds), 881 

Plate-nozzle rosen@raters o f  u plant for removing 
hydrogen sulfide from coke oven gas, 1493 

Possibilities and limits for hHdrogen sulfide removal b~ 
ammonia s c r u b b i n g  (Effects o f  temperature and rate of 
solution), 840 

Possibility of producing a sulfur-free producer gas (Use 
o f  CaO to eliminate HaS from gas), 4554 

Possible improvements in oxide purification practice 
(Removal of HaS from to~n gas using Feces; suggested 
changes in method), 789 

Possible improvements in oxide purification Rraotioe 
(Revlew of processes for removal cf HaS from gas), 808 

P r a c t i c a l  design considerations for gas. purification 
processes (Comparison of amine, iron s p o n g e ,  and hot 
potash me%hods), 1087 

Practical design consideratlons fop gas puriflca%ion 
processes (Ose of amine, Fe sponge box~ and KaCOs 
processes for removing RaS and CO m from natural gas), 
1077 

Preparation Of sulfur from coke  gas'b~ a method analogous 
te the Thylex process en a semlfactory scale in 
Enakleve (Desulfurlze%Ion o f  coke gas using AsaOs and 
NaOH), 380 

Present condition of development o f  gaslflcatlon and 
deeulfurize%icn %ethnology (Gasification of heavy fuel 
e l l  or asphalt)~ 1652 

Pr~nclples of dr~ purlflcaticn of gases (Absorption of 
HaS b~ various eollds containing re; 51 references), 
808 

Principles in the process of absorptlon o f  h~drcgen 
sulfide end c a r b o n  dioxide by triethanolamlne solutions 
(Graphical method fop ewaluaton of coefficient cf 
absorptlon)~ 1259 

Problem of dry gas puriflcatlon. Io Lux mass (Laura mass) 
as an aetlve ekeleton catul~st (Effectlveness o f  
hydrated Fez03 with var~Ing amounts of NaeO X AlaOz for 
removal of HaS from %own gas), 88P 

Process for purlfNlng sulfide containing gases and %he 
r e o o v e r g  o f  SUlfur therefrom ( A b s o r p t i o n  solution 
c o n t ~ l n s  alkanolamine or morphollne In a monoelk~l 
ether of a polgh~drlde alcohol), 1529 
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P r o c e s s i n g  s u l f u r - b e a r i n g  gases ( R e c o v e r y  o f  e l e m e n t a l  S 
f r o m  H a S - b e a r i n g  g a s ) ,  792 

P r o d u c t i o n  o f  gas c o n t a i n i n g  h i g h  p e r c e n t a g e s  o f  h y d r o g e n  
and ca rbon  monox ide  (H s u l f i d e  removed by p a s s i n g  gas 
o v e r  FeO or  ZnQ~, 175 

P r o g r e s s  i n  gas p u r i f i c a t i o n  ( R e v i e w ) ,  794 
P r o g r e s s  in  the  f i e l d  o f  d r y - g a s  p u r i f i c a t i o n  (Use  o f  

benzene and t e t r s l l n  as s o l v e n t s  f o r  HaS s t  h i g h  
p r e s s u r e ) ,  325 

P u r g i n g  and wash ing  coa l  naph tha  t o  remove hyd rogen  
s u l f i d e  and b a s i c  n i t r o g e n  ( H y d r o g e n  s u l f i d e  removed by 
p u r g i n g  w i t h  I n e r t  g a s ) t  1941 

P u r i f i c a t i o n  o f  coa l  o r  coke -oven  gas (Remova l  o f  HzS end 
HCN by w a s h i n g  w i t h  a n e u t r a l  o r  a c i d i c  a q u e o u s  
s o l u t i o n  o f  CuzSO~) , 1118 

P u r i f i c a t i o n  o f  gas c o n t a i n i n g  hyd rogen  s u l f i d e  (Aqueous  
s c r u b b i n g  s o l u t i o n  c o n t a i n i n g  m i x t u r e  o f  F e z ( S O ~ )  s and 
f e r r i c  s a l t  o f  I o r  l o r e  o f  l o w e r  a l i p h a t i c  a c i d s  
removes HaS by f o r m i n g  S)~ 1283 

P u r i f i c a t i o n  o f  was te  gases (Use o f  me ta l  c a r b o n a t e  m e l t  
to  remove HaS ~ SOzv n i t r o g e n  o x i d e s ,  COp and f l y  ash 
from f l u e  g a s ) ,  1732 

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  g a s e s  f rom s u l f u r  c o m p o u n d s  
(Remova l  o f  HaS by A s - - s o d a  a e t h o d ) l  1064 

P u r i f i c a t i o n  o f  gases containing h y d r o g e n  s u l f i d e  by 
a c t i v e  c h a r c o a l t  412 

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~ H~S, 
end NH s washed w i t h  aqueous s u s p e n s i o n  c o n t a i n i n g  NH~ 
p o l y s u t f i d e  end f i n e  S p a r t i c l e s ) ,  1820 

P u r i f i c a t i o n  o f  f u e l  gases ( D e s u l f u r i z s t l o n  by i n d i r e c t  
c o o l i n g  f o l l o w e d  by h e a t i n g ) ,  201~ 

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 a 
s o l u t i o n  o f  monoethano laml 'ne  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 i n e ) ,  1199 

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  h y d r o c a r b o n s  and 
hyd rogen  s u l f i d e  (By  l o w - t e m p e r a t u r e  absorp t ion  w i t h  
t o l u e n e  or  x y l e n e ) ,  1049 

P u r i f i c a t i o n  o f  gases ( E q u i p m e n t ;  s t e p w i a e  m e t h o d ) ,  993 
P u r i f i c a t i o n  o f  coa l  gas f r o m  hyd rogen  s u l f i d e  ( R e v i e w  o f  

p rocess  deve lopmen t  and d e s i g n  and l a y o u t  o f  plant f o r  
remova l  o f  HzS 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  of gases (Removal  of HzS from t e c h n i c a l  
gases ,  e . g . ,  c o k e - o v e r  g a s e s ) ,  857 

Purification of s y n t h e s i s  gas.  Re mova l  of dus t~  carbon 
d i o x i d e ,  and s u l f u r  compounds ( P r o d u c t i o n  by r e a c t i o n  
o f  coa l  w i t h  0 and steam)~ 953 

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

P u r i f i c a t i o n  o f  commercial gases ( E q u i p m e n t ) ~  1339 
Purification of gases (Wash ing  w i t h  p o l a r  o r g a n i c  l i q u i d  

to  remove HzS , o r g a n i c  S compounds,  e t c . ;  CHaOH i s  
p r e f e r r e d  a b s o r b e r ) ,  1127 

P u r i f i c a t i o n  o f  gases ( R e v i e w  o f  d e s u l f u r i z a t i o n  methods 
(H~S and 0S z r e m o v a l ) ) ,  356 

P u r i f i c a t i o n  o f  gases t h r o u g h  h i g h  t e m p e r a t u r e  remova l  o f  
sulfur compounds ( U s i n g  o x i d e s  and c a r b o n a t e s  o f  
c a l c i u m ,  magnes ium,  i r o n ,  ad manganese) ,  1850 

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  ca rbon  d i o x i d e  a nd  
suifur compounds (Gases  washed w i t h  a l k a z t d e s  prior to  
w a s h i n g  with alkali metal c a r b o n a t e ) ~  1133 

P u r i f i c a t i o n  o f  c o k i n g  gas f rom HaS by t he  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 r i f i c a t i o n  o f  synthesis and f u e l  gases (Washing o f  
gases w i t h  p o l a r  agent~  e . g . ~  ReOH9 at  <0 a and a t  l e a s t  
20 a t m ) ,  850 

P u r i f i c a t i o n  o f  f u e l  gases ( W a s h i n g  w i t h  o r g a n i c  polar 
s o l v e n t  such as methano l  o r  ace tone  at  -3OO) t  1293 

Purification of gases such as coke -oven  gas (Remova l  of 
~zS by c y c l i c  p r o c e s s ) ,  581 

P u r i f i c a t i o n  of gases ( E q u i p m e n t  and p r o c e d u r e  for 
remova l  o f  H2S ~ Cg~v o r g a n i c  S compounds,  h y d r o c a r b o n s ,  
o r  steam from g a s e s ) ,  1338 

P u r i f i c a t i o n  o f  gases ( S o l u t i o n  o f  c h e l a t e d  Fe used f o r  
remova l  o f  HaS f r o m  gases ;  c h e l a t i n g  agen ts  a re  EOTA; 
1,2-diaminocyclohexanetetraacetic a c i d ,  and 
d i e t h y l e n e t r l a m i n e p e n t a s c e t i c  a c i d ) ,  1234 

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  h y d r o g e n  cyanide and 
hydrogen s u l f i d e  ~HCN and H=S fixed in w a t e r  In form of 
N - c o n t a i n i n g  S compounds and removed by b u r n i n g  w i t h  
excess  a i r  at  1100 -1200  o to  $0~ t o  be r e c o v e r e d  as 
H~SD~, 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  commerc ia l  gases a t  e l e v a t e d  
t e m p e r a t u r e s .  I I .  S i m u l t a n e o u s  remova l  o f  h y d r o g e n  
s u l f i d e  and o r g a n i c  s u l f u r  (Use o f  C u - - V - c l a y  and Cu- -  
C r - c l a y ) ~  429 

P u r i f i c a t i o n  of coal gas, etc. (Deaulfurization by means 
of Fe oxide slurry), 635 

P u r i f i c a t i o n  o f  gases o b t a i n e d  f r o m  E s t o n i a n  b i t u m i n o u s  
s c h i s t  ( R e m o v a l . o f  HaS u s i n g  N s - - p h e n o x t d e  s o l u t i o n ) ,  
95~ 

P u r i f i c a t i o n  o f  gas by the  g l y c o l - a m i n e  p rocess  (Gas 
bubb led  t h r o u g h  aqueous s o l u t i o n  c o n t a i n i n g  e t h y l a m i n e  
and e t h y l e n e  g l y c o l ) ,  769 

P u r i f i c a t i o n  o f  gases c o n t a i n i r g  h y d r o g e n  s u l f i d e  
( R e g e n e r a t i o n  Of a m m o n i a c s ]  aqueous s o l u t i o n s  
c o n t a i n i n g  i r o n  ammonium f e r r o c y a n i d e ) ,  692 

P u r i f i c a t i o n  o f  gas (Remova l  o f  HaS and COs f r o m  
s y n t h e s i s ,  c r a c k i n g ,  o r  n a t u r a l  gas by c o n t a c t  with 
aqueous KzHPO ~ under  p r e s s u r e ) ,  1024 

P u r i f i c a t i o n  o f  sou r  gas i n  South A rkansas  ( R e d u c t i o n  o f  
HsS c o n t e n t  o f  n a t u r a l  g a s ) .  642 

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  HaS ( T r e a t m e n t  o f  c o a l  
gas w i t h  d i l u t e  s o | u t i o n  o f  NH~OH). 643 

P u r i f i c a t i o n  c f  a c o k e - o v e n  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  remova l  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 hyd rogen  s u l f l d e ~  remova l  o f  H 
o x i d e s ,  and d r y i n g ) 9  1775 

P u r i f i c a t i o n  o f  gases (Wash ing  w i t h  weak l y  ammoniacs1 
ZnSO~ s o l u t i o n  c o n t a i n i n g  s u f f i c i e n t  (NH~)eSO ~ t o  
p r e v e n t  p r e c i p i t a t i o n  o f  Z n ( O H ) e ) ,  1167 

P u r i f i c a t i o n  o f  f u e l  gases (Removal  o f  HaO ~ Oe, HaS , SOs, 
NHs, HCN, NOr and o r g a n i c  compounds) ,  773 

P u r i f i c a t i o n  o f  gases (Remova l  o f  HaS p roduced  f r o m  
o r g a n i c  S compounds by H and F e ) ,  665 

P u r i f i c a t i o n  o f  f u e l  gases (Remova l  o f  S compound, such 
as CSet COS, t h i o l s t  t h i o p h e n e ,  and HaS, and by v i r t u a l  
e l i m i n a t i o n  o f  C0)9 1307 

P u r i f i c a t i o n  o f  coke oven gas (Gas c o n t a i n i n g  HCN! NHa, 
and HaS p u r i f i e d  by wash ing  w i t h  aqueous S s u s p e n s i o n  
to  g i v e  NH~SONt (NH~)aSaOs,  and s o l i d  S ) t  2013 

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  
u n d e r g r o u n d  s t o r a g e  ( A r o m a t i c  h y d r o c a r b o n s  and 
b u t a d l e n e  removed by a c t i v a t e d  ca rbon  f o l l o w i n g  remova l  
o f  H s u l f i d e ,  HCN, and NO by s u i t a b l e  a b a o r b e r s ) ~  1408 

P u r i f i c a t i o n  o f  d i s t i l l a t i o n  gases (Removal  o f  NHsl HaS, 
and HCN by w a s h i n g ) ,  616 

P u r i f i c a t i o n  o f  i n d u s t r i a l  g a s e s  f rom h y d r o g e n  s u l f i d e  
and  c a r b o n  d i o x i d e  ( C o m p a r i s o n  o f  e c o n o m i c s  o f  
m o n o e t h a n o l a m l n e  p rocess  and a r s e n i c - - s o d a  p rocess  p l u s  
HzO to  remove C02)  , 1187 

P u r i f i c a t i o n  o f  gases (Removal  o f  C0~ and H,S by p a s s i n g  
t h r o u g h  a d i l u t e  aqueous s o l u t i o n  o f  NeeCO~ or  KeCOs) , 
634 

P u r i f i c a t i o n  o f  gas w i t h  a p h e n o l a t e  s o | u t i o n  (Remova l  o f  
HzS and COz) , 434 

P u r i f i c a t i o n  and d e h y d r a t i o n  o f  gases (Remova l  o f  HzS t 
COs, and HeO f r o m  h y d r o c a r b o n  gases u s i n g  s o l u t i o n s  o f  
m o n o e t h a n o l a m i n e  and d i e t h y l e n a  g l y c o l ) ~  767 

P u r i f i c a t i o n  o f  gases ( C o n c e n t r a t e d  s o l u t i o n  c o n t a i n i n g  
2 -5  moles  KHzPO ~ p r e f e r e n t i a l l y  a b s o r b s  HaS f rom 
m i x t u r e  w i t h  COs and e l i m i n a t e s  COs f rom a o | u t i o n  at  
l o w e r  r a t e  than HAS), 1223 

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  HaS and C02 ( U s i n g  an 
a b s o r b e n t  s o l u t i o n  o f  an a l k a l i  meta l  c a r b o n a t e  and 
b i c a r b o n a t e ) t  605 

P u r i f i c a t i o n  o f  gases by remova l  o f  hyd rogen  s u l f t d e  w i t h  
amino a l c o h o l  s o l u t i o n s  ( D e s u l f u r i z a t l o n  o f  s h a l e  g a a ) t  
874 

P u r i f i c a t i o n  o f  w a t e r  gas f rom hyd rogen  s u l f i d e  (Use o f  
bog i r o n  o r e ;  e f f e c t s  o f  t h i c k n e s s  o f  a b s o r p t i o n  l aye r~  
speed o f  gas ,  w e t t i n g  o f  mass by an aqueous s o l u t i o n  o f  
NH~OH9 p resence  o f  NH,CI t  ( N H , ) e C O ] ,  CaO~ KQH9 NH~OH9 
and NazC03; p u r i f i c a t i o n  by a c t i v a t e d  C i s  e f f e c t i v e ) ,  
875 

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 c o n t a i n i n g  hyd rogen  
s u l f i d e  (Use o f  FeCI a s o l u t i o n  t o  remove HsS) t  1051 

P u r i f i c a t i o n  o f  h y d r o g e n  s u l f i d e - c o n t a i n l n g  g a s e s  
( O x i d a t i o n  o f  HaS c a r r i e d  ou t  c a t a l y t i c a l l y  by means o f  
FeSO, s o l u t i o n ;  gas or  c a t a l y s t  may be o z o n l z e d  o r  
i r r a d i a t e d  w i t h  uv l i g h t  to  speed up o x i d a t i o n ) ,  1220 

P u r i f i c a t i o n  o f  w a t e r  gas w i t h  s o l u t i o n s  o f  e t h a n o i a a l n e a  
( P i l o t  p l a n t  s t u d i e s  on remova l  o f  C02 and HaS by 
a b s o r p t i o n  in  s o l u t i o n s  o f  t r l e t h a n o l a m i n e ) ,  1240 

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 |  p rocess  
w i t h o u t  p r e s s u r e  ( A b s o r p t i o n  o f  CCe and HaS by 
NHzCHzCHeDH, NH(CHzCHeOH)e, N(CHeCHeOH)a, end an 
a l k a l i n e  s o l u t i o n  o f  s u i f o s o l v a n  B (CbHsOeNK) was 
s t u d i e d  i n  e s p e c i a l l y  d e s i g n e d  a p p a r a t u s ) ~  1287 

P u r i f i c a t i o n  and s e p a r a t i o n  o f  gaseous m i x t u r e s  (Remova l  
o f  CO z and HaS u s i n g  KsPO ~ s o l u t i o n ) ,  825 

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  HaS and CO e 
f rom 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 s s o l u t i o n ) ~  gB6 

P u r i f i c a t i o n  o f  gases c a p a b l e  o f  h y d r a t e  f o r m a t i o n  
(Remova l  o f  SOs, HaS1 and CO e by b r i n g i n g  h y d r a t e d  gas 
in  c o n t a c t  w i t h  aqueous s o l u t i o n  o f  a m e t a l l i c  
h y d r o x i d e  o r  an a l k a l i n e  s a l t 9  or  one o f  t he  e t h a n o l  
a m i n e s ) ,  662 

P u r i f i c a t i o n  of s y n t h e s i s  gases ( F o r  u s e  i n  F i s c h e r - -  
T ropsch  p r o c e s s ;  e v a l u a t i o n  Of p u r i f i c a t i o n  m a s s e s ) ,  
758 

P u r i f i c a t i o n  o f  town g a s  ( A c t i v i t y  o f  F s - c o n t a i n l n g  
m a t e r i a l s  used in  d ry  remova l  f HaS f r om own g a s  r a i s e d  
by t r e a t i n g  m a t e r i a l  w i t h  gamma r a d i a t i o n ;  u se  o f  bog 
i r on  ore  c o n t i n u o u s l y  i r r a d i a t e d  w i t h  700 m r . / h r  f r om 
c e s i u m - 1 3 7  s o u r c e ) ,  1357 

P u r i f i c a t i o n  o f  coke -oven  gas by remova l  o f  CO e and HaS 
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  o re  t o  remove most o f  HzS; c y c l e  gas then  
compresses  and sc rubs  i n  s e r i e s  o f  t owe rs  w i t h  HeO ~ 
3eHsNHs, c a u s t i c  9 and HaD a g a i n ) t  1006 

P u r i f i c a t i o n  o f  c o a l - d l s t i l l a t i o n  gases ( N u l t i s t e p  
c o m p r e s s i o n  and c o o l i n g  o p e r a t i o n ) ,  117g 

P u r i f i e r  systems f o r  remova l  o f  hyd rogen  s u l f i d e  f rom 
f u e l  gases ( S e r i e s  o f  i n t e r c o n n e c t e d  c o n t a i n e r s  
c o n t a i n i n g  Fe o x i d e ) ,  1336 

P u r i f y i n g  gases (Removal  o f  HaS by o x i d a t i o n  w i t h  the a i d  
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Purlfving ~ases (By washing eith aqueous solutions o f  

amines, hydrcx~a[kylamlnes~ salts of am!no acids~ and 
alkaline selutlons Of phsnols), 370 

Purlf~ing ~ese= such as wa~er gas (Removal of HaS with 
active charcoal), 524 

PurlfNln~ gases (~e~cval of NH= and HaS by washing with 
HaSO ~ and subsequent treatment with an aqueous solution 
sf ms~oeth~nclamJne], 416 

Furlf~ing ~uel ga~ (Removal of NHa and HsS}~ 328 
Fur|fyinc gase~ (Removal of HaS or SO a from gases wlth 

si~ulta~eou~ precipltatlen o f  S b N activated washlng 
solution comps~;ed cf oxygenated compounds o f  
thlosulfa%e), 45E 

Purifying gase~ o f  sulfur by using waste products from 
acetylene man~acture (Producer gas cooled and scrubbed 
with saturated aqueous s c l u % i e n  of Ca(OH)a]~ 956 

PurifNicg natural gases (Natural Gases cooled in presence 
neutral polar organic selven~s~ such as CHsOH or 
acetcne~ and washed with them and (or) nonpolar 
s o l v s n t ~ ) ,  1165 

Purifying gases (We~ pur|f~catlon O f  such gases as coal 
g a s ) ,  4~I 

Purifyin~ g ~  acntainln~ ammonia and h~drogen sulfide 
(Treatment with H~SO~ and then a suspension of F e  oxide 
in aq~eccs Na;CO~), 29~ 

Purifying Gasss such as those from coal distillation 
(Rsmovai of HaS by washing with aqueous ammoni~cal 
soluf[on nontalnlng i r o n  ferrocyanide in suspansion)~ 
525 

Purif~inC fuel g~se~ of hydregen sulfide and carbon 
d i D x i d e  (Use o f  a@ueous solu%ioe of eth~lendiamine), 

Purifying a f u e l  gas con~inln~ h~dro~en cyanide9 
hydro~e, sulfide, and ammonia (Gas scrubbed i n  aqueous 
alkali seiut[o~ con%aiming small particles of S t o  
remov~ 95~ o f  HCN~ 90% o f  H~S~ and 30~ o f  NHs), 2056 

Purifyis~ gases (Re~cv~l  of HaS and like acid impurities 
by washing wlth an aqueous s o l u t i o n  of an alkaline 
abscrhan~ such as KaPO~, an aliphatic hydroxylamlne~ o r  
diam[neisop~cpanol)~ ~ 8  

Pur!f~ing asks-oven gas (EemeveI o f  NH~, HCN~ and S)s 482 
Purlfying gase~ con%ai~ing hydrogen sulfi@e (HaS is 

remo~ed from CH~ and c~her gas streams b~ absorption in 
dlethanslamine; 50~ diethanclam~ne is more effioient 
than lO0~)~ 1195 

Purifying ga~ from hydrogen sulfide (By absorption using 
an aikallne ~bsorbent l~quid)s ~44 

Purifwing fuel gases~ e tc  (Oxidation of HaS to SOs by 
~ass[ng eve? heavy ~etel catalyst containing I0 percent 
c f  second me~al Or compound), ~20 

Puriscl proces~ (Removal of acid gases from S~ngas and 
natural ga~ strea~s U ~ t ~ g  physical absorption i n  N- 
meth~Ipyrrcl|done)~ Ig66 

F v r e l y z i ~ g  ~nd de~uifurlzing sulfur-bearlng agglomerative 
bt tumineu~ c o a l  (Continuous process; voia%iles removed 
at gOO-lOOO~F; desulfurlzatien during pyrolysis by 
esrichlm~ gas wi~h H sh[ch reacts to form hydrogen 
sulfide w h i c h  i~  remsv£d hy scrubbing or uee of Fe 
o ~ i d e ) ,  71~2  

~ e a c t i c n ~  i n v o l v e d  a n d  r e a c t i o n  v e l o c i t i e s  f o r  t h e  
r ~ g e ~ e T a t i ~ n  cf the sarubhlng solutions i n  the metal 
th[oma%e prsces~e~ for purifying coal gas from ammonia 
and hydrogen sulfide~ 855 

~eactiQDE ~nvolved and the reaction velocities for the 
regeneration o f  the scrubbing solutions i n  the metal 
t£iena%e proce~ez for purifying coa l  gas from ammonia 
a~d hvdre~ s u l f l d e ,  Manganese sulfate process~ 860 

Recent £~pez[e~cez i n  ~he waste-water treatment of coal- 
hydrogen~|~ plant~ (Purlfieatien operations include 
oi[ seuara£ie~; phenol extraction, NHa recovery)~ 724 

~ecent i~proue~ents at the Cornillon [Paris] coke plant 
iD t h e  do~aln~ o f  gas scrubbing and %he recovery of 
h~d~egen s~Ifide (Scrubbing wlth NH3 llquor), 918 

Recent we~ p~cces~es fop removing sulfur from coke-oven 
ga~ (Oxidatio~ of HaS to S; Fe ÷++ o r  MnSO~ as 
cet~i~sta], 6~2 

Hecover i~g Weak ~aseoas acids fros gase~ (Removal f r o m  
g ~ s s ~  of HaS, COo, SOs, c t c , ~  b~ washing with l i q u i d s  
such as acetic acid ester o f  
tetra~eth~ldla~inoi~cprepanol, 
tetramethyldiaminoissprcpanol ethyl ether~ and 
tetrah~drcx~sth~Idia~ine[soprcpanol)~ 486 

Recovering ~ulfur f r e ~  Sos (NONE}~ 7ZI 
R e = c v e r ~  of usef~i substances and desulfurlzation o f  

ga~ 94! 
RecOVeCV af sulfur from b~drogen sulfide-contalnlng gases 

(R~ccve~N from c o a l  gas~ oil gas~ or producer gas i n  3-- 
~tep process; dilute NaaCO a used as absorbent for HaS; 
H~S stripqed f r o m  absorbent by Seaboard proeess~ gas 
then scrubbed wlth selutlon o f  picrie acid and HaaCO s 
tc oxidized HaS to S), 1263 

Hecmve~ of hydroSe~ s~Ifide from gas by ammonia liquor. 
I, Seruhbi~ hydrogen sulfide f r o m  the gas (Review wlth 
37 referencss)~ 1160 

EecOVePy of sulfur f r a ~  synthesis gas (Cos% es%imates), 
755 

~ecover~ of seal resins wlth simultaneous partial 
desulfurJzaticn of the coal (Removal of HaS by treating 
w i t h  superheated steam)~ 9 9 7  

RecsverN of ~u[fur from @as streams containing hydrogen 

s u l f i d e  a n d  s u l f u r  d i o x i d e  ( T r e a t m e n t  o f  s t a c k  g a s  w i t h  
wate r ]~  2026 

Recovery o f  sulfqr from hydrogen sulfide con%alned in 
gases r i c h  in carbon dioxide (Review w i t h  36 
references)~ 866 

Recovery of hydrogen sulfide in the gaseous mixture as 
f r e e  sulfur, 824 

Recovery of hydrogen sulfide from gas by ammonia llquor. 
Ii. Evolution of ammonia and hydrogen sulfide from %he 
enriched ammonia l i q u o r  (Continuation of revlew of 
patents on HaS recovery], 1155 

Recovery of free sulfur by removal of hydrogen sulfide 
and sulfur dioxide in %he outflow of a condenser of a 
catalytic reaction zone (Desulfurlzation of flue gas 
and recovery of free sulfur on catalyst bed}, 1576 

Recovery bf sulfur from coal gas by %he vacuum carbonate 
process of liquid purification (Removal and utilization 
of HAS), 834 

Recovery of ammonia and hydrogen sulfide from coal- 
distillation gases~ 684 

Recovery of hydrogen sulfide from natural gas (Cyclic 
adsorption process using SiO a sel]~ 1164 

Reetlsel process (Parifioation of crude gas produced by 
coal gasification), 1965 

Red mud used as desulfurizing agent for removlng HsS in 
gas (Use of red mud containing S5o5~ of FezOa), 957 

Reducing sulfur content of effluent gas strsams 
(Catalytic hydrogenation of effluent tall gas from 3- 
stags modified Claus process), 2i17 

Reduction of hydrogen sulfide content in generator gas by 
adding lime to coal (Addition of up to 2~ CaD to 
gasified fuel containing more than 1.5~ 5), 1195 

Reforming natural gas (Production of 800 Btu o r  378 Rtu 
gas from natural gas and water gas), 3352 

Regenerating alkaline solutions used for desulfurlzation 
of coke oven gas (HaS is absorbed by alkalin~ solution 
containing catalyst], 2057 

Regen@ration of alkali metal carbonate solutions used %0 
remove hydrogen sulfide from ooal-dletilla%iog gases 
(Solutions treated wlth air i n  2 steps; first wlth air 
at Z aim to oxidize HaS almost te 5~and then with air 
and solution countercurrently to remove up to 99.82g 
original H=S), 1162 

Regeneration of desulfurizing solutions for gases (NaOH 
o r  NaeCOa) , 928 

Regeneration o£ spent oxides from gas p u r i f i c a t i o n ~  iii0 
Removal and recovery of hydrogen sulfide fr6m coat  gas 

(Scrubbln@ and distillation process using NHz-for%ified 
ammunlacal liquor), 444 

Removal and r ecove ry  Of ammeela end sulfur from coal- 
distillation ~as (Removal and recovery of HaS and NHa 
without addition of any reagents)~ 760 

Removal and recovery of HaS from natural gas by 
contacting with aqueous solution of KsPD%~ 4%7 

Removal of hydrogen sulfide from gases and sulfur 
recovery (Gas is firs% scrubbed wlth absorbent liquor 
(e.g.~ aqueous tPiethanolamine)~ residual HaS is then 
removed by Fe or Mn oxide}, I~06 

Removal of acidic constituents from gases (Removal of 
H=S, SOs, or CO z from gas bN bringing it Into contact 
with solution of amine, HeO~ and a monohydric alcohol), 
713 

Removal of organic sulfur from coke oven gas. I. Purpese 
of the experiments~ procedure (One-stage process 
involves converting S compounds catalytically and 
blnding converted ~ for removal; 2-stage precess 

• oonverts S compounds, by hydrogenation to H2S to first 
stage and absorbs HaS for removal In second stage], 
1572 

Removal o f  hydrogen sulfide and ammonia from coke oven 
gas (HaS and NHs removed by scrubbing gas with solvent 
containing As c o m p o u n d  catalyst), 1776 

Removal of hydrogen sulflde from coke-oven gas, generator 
gas~ ell refining gas, expansion gas, end air 
(Solutions of Fe (III) complexes of amlnoearboxylic 
acids absorb H sulfide which Is oxidized %o nonvolatile 
5 compounds], 1391 

Removal of hydrogen sulfide from gas mixtures (By 
treatment with moist AgaPO~ HgsPO~ Cos(POd)as 
Z n a ( P O ~ ) 2 ,  or Cds(PO~)a supported on A12O~ or C]~ 1213 

Removal of hydrogen cyanide and hydrogen sulfide frsm gas 
works and coke-oven liquid effluents (Use of ferric 
eompounds~ HCN converted into cyenates a n d  complex 
compounds), 1345 

Removal of sulfur compounds from town gas by catalytic 
hydrogenation (Co thiomolybdate catalyst at 540 s %0 
convert organic sulfur compounds to HsS), 666 

Removal of hydrogen sulfide from gas streams (Suspension 
of FeaOs i n  polyhydrlc alcohol b r o u g h t  i n t o  con%act 
with gas to be purified], 980 

Removal of sulfur and hydrogen sulfide from gases 
(Patents for using VsOs, Fes03, and A I 2 0 3  as 
catalysts)~ 931 

Removal of acidic constituents frsm gases (Removal of 
HCN~ H2S, and HO frsm coke-oven gas using hydrated 
FeO), 932 

Removal o f  hydrogeu s u l f i d e  f rom coa l  gas by %he F e r r o x  
process ( U s i n g  an Fe(OH)3 suspens ion ] ,  869 
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Removal of hydrogen sulfide fro~ gases {Passage of hzS- 
r i c h  gases t h r o u g h  aqueous suspens ion  o f  h y d r a t e d  Ee 
oxide, carbonate, or basic carbonate prior to passage 
through conventional, packed scrubbing towers), 812 

Removal of hydrocyanic acid, ammonia, end hydrogen 
sulfide from coke-oven gas (Scrubbing with ammcniacal $ 
susppnslon ccntaining polysulfides to remove HCN: 
t r e a t m e n t  w i t h  NH 3 s o l u t i o n  to  remove HzS),  887 

Re=oval of HzS fro~ manufactured gas by use of Fe oxide, 
649 

Removal of hydrogen sul f ide from coke-oven gas and 
generator gas (Tr is  (carboxymethyi) amine and 
subst i tuted aminocarboxylic acids give mixed Fe ( I I I )  
complex showing high pu r i f i ca t i on  e f fec t  in wide pH 
range), 1393 

Remova l  o f  h y d r o g e n  s u l f i d e  f r o =  i n d u s t r i a l  o r  n a t u r a l  
gases with r e c o v e r y  of e l e m e n t a l  s u l f u r  (S r e c o v e r e d  
from H ~ S - c o n t a i n l n g  gas w i t h  minimum amount o f  
t h i o s u l f ~ t e  f o r m a t i o n  by a b s o r p t i o n  in  HaBO a s o l u t i o n  
c o n t a i n i n g  o x i d a t i o n  c a t a l y s t ;  e q u i p m e n t ) ,  1173 

Removal o f  hydrogen s u l f i d e  f r o ~  gases (By t r e a t m e n t  w i t h  
a dilute sciution of NHa, that contains Fe 
ferrocyanides i n  s u s p e n s i o n  t o g e t h e r  with NH~ s a l t s ) ,  
780 

Removal o f  hydrogen s u l f i d e  and ca rbon  d i o x i d e  f rom 
h y d r o c a r b o n  gases (Us ing  ~, ~ ' - h y d r o x y  amino e t h y l  
e t h e r  or  a m i x t u r e  o f  monoe thano lamine  and d i e t h y l e n e  
g l y c o l ) ,  933 

Removal o f  hydrogen s u l f i d e  and carbon d i o x i d e  f rom gases 
by a b s o r p t i o n  w i t h  amines ,  821 

Removal o f  s u l f u r  and n i t r o g e n  f r o =  c o a l - t a r  and c o a l - g a s  
light-oll fractions (Compounds o f  S and N from aromatic 
hydrocarbon f r a c t i o n s  produced in d e s t r u c t i v e  
d i s t i l l a t i o n  of c o a l  removed by h y d r o g e n a t i o n ;  S and N 
converted t o  HzS and NHs, reap.), 1269 

Removal of hydrogen su l f ide  from industr ia l  gases (By Fe 
or  Mn o x i d e s  i n  hot  f l u i d i z e d  bed at  1 5 0 - 7 0 0 o ) ,  897 

Removal o f  hyd rogen  s u l f i d e  f r o =  f u e l  gases ( S t u d y  o f  Fe 
oxide form most suitable and attempt to improve speed 
of  r e a c t i o n ) .  658 

Removal o f  HCN, HaS , and NH s by washing w i t h  (NH~)zSzO a 
and (NH~)zS~06,  362 

Removal o f  hydrogen sulfide from gases - d o c u m e n t a t i o n  
f o r  1965 (Rev iew o f  a b s o r p t i o n  and s c r u b b i n g  me thods ) ,  
1457 

Remova l  o f  h y d r o g e n  s u l f i d e  f rom g a s e s  (HzS r emoved  f rom 
f u e l  gases by wash ing w i t h  aqueous s o l u t i o n  o f  
s u s p e n s i o n  c o n t a i n i n g  compound o r  compounds o f  Zn o r  
Cu, such as o x i d e ,  h y d r o x i d e ,  or  c a r b o n a t e  w h i c h  r e a c t  
irreversibly to form i n s o l u b l e  Zn or  Cu compounds) ,  
1103 

Removal of hydrogen  sulfide from gas mixtures (Crude 
h y d r o c a r b o n  gases passed hrough chambers w i t h  a d d i t i o n  
o f  air and s team,  and h e a t i n g  i n d i r e c t l y  w i t h  ce ramic  
bod ies  t o  produced l i t t l e  or  no HeS), 1176 

Removal o f  hydrogen s u l f i d e  f rom gas { T h y l o x  p r o c e s s ) ,  
433 

Removal o f  hydrogen s u l f i d e  from gas m i x t u r e s  (Coke -oven  
gas ( 6 . 8 g  HzS/m 3 ) washed w i t h  s o l u t i o n  o f  a l k a l i n e  
s a l t s  e q u i v a l e n t  t o  12 kg NasPO~/ms; 56 kg NazHPD~, and 
50 kg ReaDs; p u r i f i c a t i o n  i s  comp le te :  p r e c i p i t a t e d  
AszSa r o a s t e d  to  produce SO z and r e c o v e r  AszOa),  1034 

Removml 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 m t i o n  gas by a b s o r p t i o n  in  sodium b i p h e 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  25Z COs, 16Z HaS, 
and 1 .52  g o r g a n i c  S/m s, c o n t i n u o u s  method f o r  l o w e r i n g  
HaS c o n t e n t ;  gas washed w i t h  NaOH and then  
p v r o c a t e c h o l ) .  1204 

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 ) .  1257 

Removal of s u l f u r  compounds from gases (Most  o f  HaS and 
o r g a n i c  S compounds ( e x c e p t  t h i o p h e n e )  removed f rom gas 
by passage th rough  Zn at 350-500  ° a f t e r  passage t h r o u g h  
hot  Fe o r  Mn ox ide  l a y e r ;  ZnO r e g e n e r a t e d  by h e a t i n g  in  
o x i d i z i n g  a tmosphere a t  7 0 0 - 9 0 0 o ) ,  1330 

Removal o f  hydrogen s u l f i d e  from c o k e - o v e n  gas (Gaseous 
NH3 used f o r  removal  o f  HzS)t  1221 

Removal o f  hydrogen s u l f i d e ,  ammonia, end h y d r o c y a n i c  
a c i d  f rom gases and r e c o v e r y  o f  ammonium s u l f a t e  and 
s u l f u r  (Scrubber uses s o l u t i o n  o f  (NH~)eSzOs c o n t a i n i n g  
MgV, Cr ,  o r  Ce compound) ,  924 

Removal o f  hydrogen s u l f i d e  from s i m u l a t e d  p r o d u c e r  gas 
mt e l e v a t e d  t e m p e r a t u r e s  and p r e s s u r e s  (Use o f  
a b s o r b e n t  bed o f  s i n t e r e d  p e l l e t s  of f l y  ash and  Fe 
o x i d e  o r  r e d  mud a t  l O O O - 1 5 0 0 0 F ) .  1689 

Removal o f  hydrogen  s u l f i d e  f rom 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 - ~ 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 o n s  to remove H=S; s p r a y - J e t  
p l a t e s  more e f f e c t i v e  than  packed co lumna)~ 1243 

Removal o f  HIS by o x i d a t i o n  to  SO z a t  100 t o  700 ° ove r  
n i c k e l  o x i d e  w i t h  o x i d e - t r a n s f e r r i n g  e lemen t  o f  g roup 4 
to  6 end Pb o r  B i ,  280 

Removal o f  hydrogen s u l f i d e  f rom i n d u s t r i a l  gases by a 
p u r i f y i n g  mass c o n t a i n i n g  i r o n  h y d r o x i d e .  I~ 804 

Remova l  o f  o r g a n i c  s u l f u r  c o m p o u n d s  f rom g a s e s  ( U m i n g  
C u - - C r  c a t a l y s t  on a c t i v a t e d  c a r b o n  f o l l o w e d  by NI 
h y d r o x i d e  c a t a l y s t  to  remove HAS), 674 

Removal Of t r a c e s  o f  a c i d i c  components f rom gas m i x t u r e s  

( A l k a l i  meta l  c a r b o n a t e  or  o t h e r  a l k a l i n e  s o l u t i o n  used 
as abso rbe r  f o r  t r a c e  amounts o f  RzS~ HCN, NOz, e t c o ) ,  
1230 

Removal o f  hydrogen s u l f i d e  from gases (Hydrogen s u l f i d e  
removed from gas by passage t h r o u g h  s o l u t i o n  o f  1 , 2 -  
naphthaqulnonem4-sulfonic acid or its salt in aueous 
s o l u t i o n ) ,  1358 

Pemova l  of  hydrogen s u l f i d e  from gases (Gas i s  washed 
w i t h  mqueous a l k a l i n e  s o l u t i o n  o f  some 
anthraquinonedisulfonlc acids tc oxidize HaS and 
l i b e r a t e  S; pR o f  washing s o l u t i o n  is  8 . 5 - 9 ° 5 ) ,  1181 

Re .ova l  o f  H2S and C02 from gases by wash ing w i t h  bases 
w i t h  f o rmu la  o f  AI (Az )NXN(As )A~ ,  425 

Removal o f  hydrogen s u l f i d e  from gas in  a ' ' b o i l i n g  
l a y e r ' '  of manganese slimes (Mn slime ( i n  pure MnOz) 
used as f lu id ized bed with 3 beds in series; H2S 
converted to HzO, MnS, and S; preferred temperature was 
340-50o), 1261 

Removal of hydrogen sul f ide from d i s t i l l a t i o n  gases 
{Washing with acld-free NH3 water), 646 

Removal o f  hydrogen s u l f i d e  and ammonia f rom gases (By 
wash ing w i t h  a suspens ion  o f  Fe h y d r o x i d e  f o l l o w e d  by 
washing w i t h  a s o l u t i o n  o f  Fe t h i o n a t e  in  t he  p resence  
o f  p a r t  o f  the NH] p r e v i o u s l y  s e p a r a t e d ) ,  340 

Removal o f  a c i d i c  m a t e r i a l  f rom a gaseous m i x t u r e  
(Removal o f  HzS, SOz, CO z and o t h e r  a c i d i c  i m p u r i t i e s  
f rom gaseous h y d r o c a r b o n s  by use o f  aqueous s o l u t i o n s  
o f  o r g a n i c  bases in c o u n t e r c u r r e n t  a b s o r p t i o n  t o w e r ) ,  
744 

Removal  o f  a c i d i c  i m p u r i t i e s  f rom f u e l  gas ( C o n t a i n i n g  
benzene;  wash ing w i t h  aqueous a l k a l i n e  s o l u t i o n  o f  
p h e n o l ,  t r e a t i n g  w i t h  b e n z e n e - s o r b i n g  o i l :  
f r a c t i o n a t i o n  me thod ) t  582 

ReMoval o f  hydrogen s u l f i d e  from i n d u s t r i a l  gases by 
p u r i f y i n g  mass c o n t a i n i n g  iron h y d r o x i d e ,  905 

Removal o f  He~ on o x i d i z e d  i r o n  (Removal  f rom f u e l  gas 
produced by g a s i f i c a t i o n  of coal), 1968 

Removal o f  hydrogen s u l f i d e  from i n d u s t r i a l  gases w i t h  
Koppers f i n e - p a r t i c l e  coke (Compar ison  o f  e f f e c t i v e n e s s  
w i t h  t h a t  o f  Lata  mass) .  1067 

Removal o f  carbon d i o x i d e  and hydrogen  s u l f i d e  from gases 
( L i q u i d  p r o p y i e n e  c a r b o n a t e ,  a c e t o n e t  o r  methano l  used 
as a b s o r b e n t  to  rewove C d i o x i d e  or  H s u l f i d e  from gas 
m i x t u r e s ) ,  1463 

Removal o f  s u l f u r  f rom gases (Removal  o f  HaS by 
a=mon iaca l  l i q u o r  in s d e a c i d i f y t n g  p r e s s u r e  
a p p a r a t u s ) ,  1108 

Removal o f  hydrogen s u l f i d e  f r o =  sha le  gas by an a r s e n i c  
o x i d e  soda ash s o l u t i o n  in  = f o a m - t u b e  co lumn ,  1269 

Removal o f  ammonia sad hydrogen s u l f i d e  f rom gases by 
wate r  or  ammonia l i q u o r  (Use o f  s c r u b b e r s ;  d e s c r i p t i o n  
o f  a p p a r a t u s ) .  727 

Removal o f  HzS from coa l  gas by a l k a l i n e  washing u s i n g  
s o l u t i o n s  c o n t a i n i n g  S - -As - -O  compounds and a sma l l  
amount o f  Mn or  Cu compounds ms c a t a l y s t s ,  628 

Re.ova l  o f  n i t r i c  o x i d e ,  hydrogen c y a n i d e ,  and hydrogen 
s u l f i d e  f rom gases (Use o f  Fe o x i d e ) ,  813 

Removal o f  hydrogen s u l f i d e  f rom gases (Use o f  Fe o x i d e  
to  remove HzS; e q u i p m e n t ) ,  814 

Removal o f  HaS f rom town gas w i t h  p m r t i o u l a r  r e f e r e n c e  to  
the  T h y l o x  p rocess  ( R e v i e w ) ,  651 

Removal  o f  ammonia and h y d r o g e n  s u l f i d e  f r o m  g a s  by means  
of t h i o n a t e  s o l u t i o n s ,  348 

Removal  o f  hydrogen s u l f i d e  f rom c o k e - o v e n  gas in  
unpacked towers  equipped w i t h  a c e n t r i f u g a l  a t o m i z e r  
~ H l g h l y  e f f e c t i v e  me thod ) ,  1327 

Removal o f  ac i d  c o , p o n e = i s  from gases (Removal  o f  COs, 
HaS , and HCN by washing w i t h  h o t ,  a l k a l i n e  a b s o r p t i o n  
l i q u i d s  t h a t  are  r e g e n e r a t e d  and r e c y c l e d ) ,  1287 

Removal o f  hydrogen s u l f i d e  and ca rbon  d i o x i d e  f rom gases 
(Gases ,  such as those  f rom c a r b o n i z a t i o n  o f  c o a l l  f r e e d  
f rom HaS and CSz scrubbing with alkaline liquid 
c o n t a i n i n g  O c a r r i e r ) ,  1174 

Removal o f  hydrogen s u l f i d e  f r o m  g a s e s  (HaS removal  u s i n g  
f e r r i c  f e r r o c y a n i d e  by add ing  s u f f i c i e n t  FeSO~ t o  r e a c t  
w i t h  HCN; washing a t  2 0 - 3 0 0 ) ,  782 

Remova l  o f  hydrogen s u l f i d e  f rom i l l u m i n a t i n g  gas (Use o f  
p e l l e t s  o f  h y d r a t e d  Mn o x l d m s ) ~  706 

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

Removal o f  o r g a n i c  s u l f u r  f rom c o a l  gas (Coa l  gas 
c o n t a i n i n g  15-20X CO; S compounds o n v e r t e d  to HaS ove r  
Nlmox ( N I - - M o )  c n v e r s i o n  c a t m l y s t ;  HaS removed by 
Luxmasse ( a  prepa red  Fe o x i d e ) ) ,  1569 

Removal o f  h y d r o g e n  s u l f i d e  f rom gases ,  e s p e c i a l l y  f r o m  
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  w a s h i n g  w i t h  
d i l u t e  NH,OH; Fe(OH)s used t o  c o n v e r t  HmS i n t o  FeS) ,  
881 

Removal of s u l f u r  compounds f rom f u e l  gas (Two a b s o r p t i o n  
s tages  w i t h  c y c l i n g  a b s o r b e n t s ) ,  1773 

Removal of hydrogen s u l f i d e  f rom gmses (By s p r a y i n g  w i t h  
emmoniacal l i q u o r ) ,  1039 

Removal o f  s u l f u r  f rom gases by use o f  c a r b o n - c o n t a i n i n g  
ash from p r o d u c e r s  (Removal  o f  HmS and o r g a n i c  S 
compounds) ,  985 

Removal o f  hydrogen  s u l f i d e  f r o m  g a s e s  ( F e ( l I I )  m i l t s  
o x i d i z e  HzS to  S and are  reduced t o  F e ( I I ) ;  o x i d a t i o n  
of HaS i s :  3HeS + 3Fee(SO~)s * 3S + 3HaSO~ + 6FmSO~; 
r e g e n e r a t i o n :  3HzSO~ + 3Fe(SO~)a(OH)e • 3Fem(SO~)m ÷ 
6HsO and 6FeSO~ : 1 .502  + 3HzO • 3 F e ( S O ~ ) a ( O H ) I ) ,  1163 

Removal  o f  hydrogen s u l f i d e  f rom compressed [ f u e l ]  ~ases 



675 HYDROGEN SDLFIDES/REHOVAL hy the Koppar~ potash process, 573 
Removal of H~S from gas by the tripo%assium phosphate 

proceb~ a~ Richfield ~lant, 199 
Removal of am~ni.~, hydrogen sulfide, and hydrogen 

c~anide f~o~ Sa~e~ (~as scrubbed with aqueous Fe (II) 
~u[fate~ and then ammonias H sulfate, and HeN removed 
coap[etel~ of scrubbed gas with 0 o r  O-containing gas)~ 
13e9 

5emove| of ~,J~cc~aDic acld s h~drogen sulfide, and 
ammoni~ fro~ coal-dlstillation gases, 1104 

Removal o~ b~dregen sulfide fro~ gas b~ the arsenlc-=soda 
method (Difficult~ in u~e of AE-soda method on gas from 
underground ga~ifica%ie~ because of high CO a and HaS 
content~), 1075 

Re=coal Gf carhor dioxide and h v d r o ~ e n  sulfide f r o m  gases 
{Gases e r e  wa~sd with a~mcniacal solutions containing 
~alt~ that react ~ith CO a and ( o r )  give sparingly 
soluble er~stalllne precipitates, e.g., NaCi and FeSU~; 
equetion~ NH~ + HiS = NH~HS, FeSG~ + NH~HS = FeS ÷ 
(NH,)HSQ~; NH~HSO~ + NH~ = (NH~)a30~) , 940 

8amoral of bgdrcqem sulfide and ammonia from gases 
(Rmmcniu~ pc[ythionate to remove NH z and aqueous 
triethanolamlse so[utic~ t o  remove HAS), 422 

~emoval a f  h~d:C.~e~ sulfide f rom coke oven gas and 
recover~ cf alkali, 18~I 

Removal of hydrogen sulfide and carbon dioxide from 
synthesis ga~ using di- and triethanolamine: 807 

~emoval Of h~drogen sulfide from gas streams (Use of Z~ 
NaOH solatio~ a~ IQgoF and 3500 p.s.i, to remove most 
of [ i~S) ,  i!5~ 

Removal oF b~drcgen sulfide from coal gas (Using iron 
ere, duel-catcher du~t from the blast furnace, and 
Oliver f i l t e r  s l u d g e  from the blast furnace), 977 

Removal ~f h~d~c.gen s ~ l f i d e  in coal gas by llme 
su~pe~slon in hlghl~ e f f i c i e n t  sieve-plate tower, 1154 

R~moval ~f b~drmgen sulfide, h~drcc~anic acid and 
volatile [lqu|d~ from oases (D~ washing with a h i g h  
~ o i l i n G  o r g a n i c  s o l v e n t  Or a difficultly v o l a t i l e  
o r g a n i c  b a s i c  compound s u c h  a s  b u t y l d i e t h a n o l  a m i n e ) ~  

Removal of hydrates sulfide from gases b~ means of a 
wa~hin 9 fluid c ~ n t a i n i n ~  iron (Solution of Fe~+ chelate 
in wh ich  Fe Is in form of complex with amino acid of 
t~pe R(NX~]z, e.g., Na salt of EDTA), 1232 

Hemoval of hydrogen sulfide from coax gas by means of 
i r o n  cxf~e, 697 

~e~oval of hydrogen sulfide from gas mixtures 
(De~ulfu~Im=%ion of coke-oven gas with triethanolamine 
~ o l u t i o n  containing A~=Sj),.945 

Remove[ of h~drc~e~ sul£1de from gas mixtures (Absorption 
solution 9an%alas inorganic o r  organic alkaline Asz03), 
g46 

~emova[ of b~drocen sulfide in carbon monoxide conversion 
to h~drccarben~ (HaS oxidized bF a i r  to S and then %o 
u l f a t e  o r  thiosulfate; HeN forms thioc~anate), 1374 

~emova[ ef c~Ldizable sulfur compounds from ~as (Use of 
~aalln, AI~O:~, Fe ,  o r  their oxides as catalysts), 811 

~emcva~ ef b~d~open sulfide f r o m  coke-oven gas, generator 
9e~, pre~ur~ gaswork gas, expansion gas, and air (Fe 
(iil) temple:< of ~ r i ~  (earhoxymethyl) amine reacts with 
~! ~ulfide; H ~ e [ f i d e  converted tO n o n v o l a t i l e  S 
compound), 13SZ 

~emova[ of sr~ifur from ~ases ecntalning hydrogen sulfide, 
10~a 

Eemcval ef ~cld-formin~ gase~ frem synthesis gas (RemovaI 
of HaS and CO z b~ ab~orptlen in NH~OH)~ I170 

Removal of h~drogen sulfide f rom industrial gases, 
especiall~ coal-distills%ion gases (Dry process fOP 
remcv~l  o f  H ~  f rom i ~ d u s i r i a l  g a s e s  b~ t o w e r  p u r i f y i n g  
plants arranged lm series)~ 1171 

Re~oval o f  b~frcgen sulfide from gas b~ using an organic 
cxygem carrier (HaS o x i d i z e d  t o  HaO and S; complete 
removal pes~:ibie because reaction is not reversible)~ 
106@ 

~emoval of h~drc~an sulfide from gase~ (HaS is completely 
removed end r e c o v e r e d  as free S o r  thlosulfate), 467 

Removal cf ~ d r o g e n  sulfide from coke-oven gas by %he 
Stratford preces~ (Selutiens Of Na 
anthraqulnauedisulfonate absorbed HaS and convert i% tO 
S; uanadate i m p r o v e s  rate of o x i d a t i o n  t o  S), 1312 

Removal cf hydrogen sulfide from gases b~ using o r g a n i c  
oxygen carrier~ (Use ef quinones and p y r c c a % e c h o l  as 
c x v g e n  carriers), 13S2 

Removal of hydrogen sulfide from gases ( U s i n g  a c t i v e  
carbon i n  the presence of O with slmul%aneous w a s h i n g  
of  t~e  s o r h e ~ t ~  w l t h  s u l f i d e  o r  p o l y s u l f i d e  s o l u t i o n s ) ,  
i02~ 

Removal of h~drogen sulfide from natural gas ( R e v i e w  of 
prccesses i n c l u d i n g  Fe o x i d e ,  ferrex~ Ni, Thylox, 
Seaboard, ~henola%e, c a u s t i c  seda~ lime, and a q u e o u s  
amine), 1205 

Re=cruX of hydrogen sulfide and other acid impurities 
from gsses (Use of aqueous solution of a l k a l i  metal 
carbonate and bicarbonate containing substituted o r  
u n ~ u b s t i t u ~ e d  h y d r o ~ -  or p o l y h ~ d r c x ~ b e n z e n e s ) ,  1206 

Remcv~I of h ~ d r o g e n  sulfide from gases (HaS removed from 
gases h~ washing gas wlih solution of dye base that 
y i e l d s  r e a d i l y  o x i d i z a b l e  reductlen preduet on c o n t a c t  
~ i t h  H~S and then bringin9 s o l u t i o n  Into con%act with 
air or 0), 1160 

Removal Of h~drogen sulfide from gas (Passage of gas 

v e r t i c a l l y  t h r o u g h  c h a m b e r  f i l l e d  w i t h  Fe o x i d e ) ,  766 
Removal of hydrogen sulfide in low concentrations from 

gases (Gas washed with aqueous suspension of Zn(OH)s or 
basic Zn carbonated in presence of alkali or alkali 
metal carbonate; HaS is converted to ZnS), 1268 

Removal of hydrogen sulfide from gases (Using AsaOs and 
NaaCOa), 511 

Removal of hydrogen sulfide from coke-oven gas (Hydrogen 
sulfide removed by soda scrubbing), 1352 

Removal of hydrogen sulfide from coke-oven gas by %he 
carbonate process, 1563 

Removal of hydrogen sulfide from gases (By oxidation to 3 
by scrubbing with Fe(O~C)s solution and oxygen), 1032 

Removal of ammonia and hydrogen sulfide from coke oven 
gas (Two-step washing process: catalytic oxidation 
gives sulfuric acid), 1328 

Removal of hydrogen sulfide from gas by the arsenic-soda 
method (Results are not satisfaetery)t 1072 

Removal of sulfur from gases (S-containlng gas is led 
over Ni catalysts and than over oxides, hydroxidess er 
carbonates of alkaline earth metals at 300-50 ° with 
small amounts Of O tO oxidize HaS to 3)~ 936 

Removal of hydrogen sulfide from gases (Reaction of 
ferrocyanide ion with S h, electrolytic regeneration of 
ferrlcyanide ion), 475 

Removal of hydrogen sulfide from gases (By passage 
through 5 or 6 towers containing a suspension of FeaOs 
in Ne on NH~ carbonate solution), 707 

Removal of ammonia and hydrogen sulfide from gases 
containing carbon dioxide (HaS removed in 
countersurrent washer by strong ammoniacal l i q u o r ;  NHs 
washed out by weak ammeniacal liquor end then by fresh 
HaO)~ IIS2 

Removal of sulfur from carbonaceous materials (Removal c f  
HaS using HnO and inert carrier), 1209 

Removal of hydrogen sulfide from diesel fuels (Washing 
wlth caustic solution with addition of antioxlden% 
inhibitor), 1085 

Removal of HaS from coal gas by washing with Pe 
pelNthionate solutions containing Ha30~, 229 

Removal of carbon dioxide and hydrogen sulfide with 
potassium carhonate, 1270 

Removal o f  ammonia and hydrogen sulfide f r o m  gas such as 
coal-distillation gas (Three stage purification using 
NH~ p o l y t h i o n a t e ) ,  366 

Removal of carbon dioxide and hydrogen sulfide from gas 
mixtures (Gas mixture brought i n t o  contact with aqueous 
KzCO3 solution at more than 30, preferably 350, p s i g  
and above 200OF, preferabl~ 2350F), 1334 

Removal of the hydrogen sulfide from waste gases (el 
added tc waste gases), 249 

Removal of hydrogen sulfide from gas mixtures (Removal of 
HaS from COa-contalning gases), 1291 

Removing ammonia and hydrogen sulfide from gases such as 
cold coke-oven gas (Scrubbing wlth HsSO~ and aqueous 
s o l u t i o n  o f  monoethanolamlne), 443 

Removing ammonia and hydrogen sulflde from coke-oven gas 
by means of sulfurous anhydrida~ 57V 

Removing ammonia and hydrogen sulfide from gas mixtures 
(Catalytic oxidation of HsS t o  SOs then washing with 
(NH~)aSeOs, (NH~)sSOa, o r  NH~HSOs), 360 

Removing carbon diox£de, hydrogen sulfide, etc., from 
gaseous mixtures such as coal gas, natural gas (Using a 
s o l u t i o n  of a compound of an alkall-forming m~tal and a 
phenol in properties to form an immiscible phase in the 
absorbent liquid), 389 

Removing carbon dioxide and hydrogen sulfide from gases 
(Dy.washlng with water under 10-20 atmospheres 
pressures then reducing pressure to 1.5 a±m allowing 
HaS and CO z to evolve), 391 

Removing cyanides from coal gas by scrubbing and thermal 
decomposition (Gas scrubbed with ammoniacal alkaline 
solution containing suspended S to capture cyanides as 
NHdSCN], 2061 

Removing carbon dioxide and/or hydrogen sulfide from gas 
mixtures (Removal of CO a and/or HsS by ahsorption by 
liquid compound containing Kate group), 1708 

Removing gaseous weak acids such as HsS and COs from 
gases such as coal hydrogenation waste gases [By 
s c r u b b i n g  wlth a s o l u t i o n  of Na 
die%hylenetriaminediaeetate or other salt of an alkali, 
alkaltme earth, o r  strong organic base wlth an 
aminoearboxylio acid oontalning at least. SN atoms and 
derived from ethylenedigmlne or a polymer), 528 

Removing hydrogen sulfide from natural or other gases 
(Using aqueous selution of NaCI containing dissolved 
Ca(OH)z), 338 

Removing hydrogen sulfide from cube-oven gas (Use of K 
and Na double salt carbonate solutions as absorbers), 
1293 

Remcvln~ hydrogen sulfide from gases, 623 
Removing hydrogen sulfide from ~as mlxtures (By smrubblng 

wlth en aqueous solution of an arsenlte), 1217 
Removing h y d r o g e n  sulfide from hydrocarbon gases such as 

Texas natural gas (Ry passing over an absorbent 
material (Fuller's earth) Impregnated wlth an aqueous 
sole%ion of an inorganic a c i d  (HsSO~) and i o n s  mf a 
m e t a l  ( i n s o l u b l e  s u l f i d e  o f  Cu, Cd~ Ag, Hgs o r  P h i ,  
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t h i s  aqueous s o l u t i o n  having low pH),  585 

Removing hydrogen sulfide end ammonia f rom gases w i t h  
simultaneous r e c o v e r y  o f  e l e m e n t a l  s u l f u r  end ammonium 
s u l f a t e  (By washing the  gas w i t h  a s o l u t i o n  c o n t a i n i n g  
(NHs)eSzO s and an o r g a n i c  oxygen c a r r i e r ,  p r e f e r a b l y  
h y d r o x y b e n z e n e ) ,  606 

Removing hydrogen s u l f i d e  f r o ~  gases ( A p p r o x i m a t e l y  26~ 
o f  H s u l f i d e  c o n v e r t e d  t o  S d i o x i d e  and r e s t  to  S ) ,  
1395 

Removing hydrogen s u l f i d e ,  e tco~  f rom 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  aqueous s o l u t i o n  o f  a l k a l i  
meta 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 (Us ing  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 HaS and other impur i t ies  from c o a l - d l s i i l l a t i o n  
gases ,  e t c .  (Us ing  a s o l u t i o n  o f  KzCOs--KHCOa) , 645 

Removing HzS and o t h e r  ac 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  gases with a l k a l i  
phenolates), 615 

Removlng hydrogen sulfide by hot potassium carbonate 
absorption (CO 2 removed simultaneously with HAS), 1201 

Removing hydrogen sulfide from gases ( C o n t a i n i n g  COz; 
t r e a t m e n t  w i t h  wa te r  in  presence  o f  MH] ) ,  564 

Removing hydrogen s u l f i d e  f rom gases ,  e s p e c i a l l y  coa l  gas 
(Washing o f  coa l  gas with alkaline s o l u t i o n ) ,  1284 

Removing hydrogen s u l f i d e  f rom f u e l  gases ( T r e a t m e n t  w i t h  
s o l u t i o n  o f  NH=HSa~ in  HaSO ~ b a t h , 1  396 

Removing hydrogen s u l f i d e ,  e t c . ,  f rom gases (Us ing  
a c t i v a t e d  carbon w i t h  s Fe o x i d e  a n d / o r  h y d r o x i d e  
c a t a l y s t ) ,  553 

Removing hydrogen s u l f i d e  from gases [By  s c r u b b i n g  w i t h  a 
solut ion of an organic dye base), 1208 

Removing hydrogen sulfide and o t h e r  impurities fro~ c o a l -  
d i s t i l l a t i o n  gases ( M u l t i - s t a g e  c l e a n i n g  and 
compression process), 587 

Removing hydrogen salfide fro~ gases (Use of colloidal 
suspens ion  in  non~queous l i q u i d  o f  s a l t  o f  h i g h e r  
organic ac id  or ~etallic c o o r d i n a t i o n  compound; e . g . ,  
compounds o f  Zn, 3u, Fe, Co, Ni) ,  457 

Removing hydrogen s u l f i d e  f rom s y n t h e s i s  gas w i t h  i r o n  
o x i d e  at  e l e v a t e d  p r e s s u r e  (Use o f  wood c h i p s  
impregna ted  w i t h  Fe ox ide  to  reduce HaS c o n t e n t ) ,  1281 

Removing hydrogen s u l f i d e  from gases ( U s i n g  a wash 
s o l u t i o n  c o n t a i n i n g  Fe c y a n i d e  compounds) ,  61 i  

Removing hgdrogen sulfide from gases (By passing 
c o n c u r r e n t  t o  a moving granular bed-of h y d r a t e d  Fe 
o x i d e ) ,  1182 

Removing hydrogen sulfide from gases and c o n v e r t i n g  i t  
i n t o  t h l o s u l f a t e  [Wash ing  o f  gas w i t h  ammoniacsl  
s u s p e n s i o n  o f  Fe f e r r o c y a n i d e  c o n t a i n i n g  NHw s a l t s ) ,  
70S 

Removing hydrogen s u l f i d e  f rom a gas m i x t u r e  w i t h  s 
p u r i f i c a t i o n  m a t e r i a l  and t h e n  r e v i v i f y i n g  t h a t  
m a t e r i a l ,  826 

Removing hydrogen s u l f i d e  from gases and s i m u l t a n e o u s l y  
r e c l a i m i n g  sulfur (Us ing  solutions containing 
t h i o s u l f a t e s  and an oxygen t r a n s f e r r i n g  compound 
( h y d r o x y b e n e e n s ) ) ,  608 

Removing m o i s t u r e  and ac id  gases f rom n a t u r e ]  gas~ e t c .  
(By c o n t a c t  w i t h  an a b s o r b e n t  composed o f  a l i q u i d  
p o i y h y d r i c  a l c o h o l ,  an a i i p h a t i c  a m i n e ,  and w a t e r ) ,  529 

Removing noncombustibles from fuel gas (Removal of excess  
N by s c r u b b i n g  w i t h  l i q u i d  SOz; amine s c r u b b i n g ;  
a c t i v a t e d  C) ,  717 

Removing organically combined sulfur from gases [Use of 
strong bases or  bssic-reacting salts of strong 
I n o r g a n i c  or  o r g a n i c  bases a t  h igh  t e m p e r a t u r e s  t o  
c o n v e r t  S to  HzS), ~76 

Removing o r g a n i c  s u l f u r  from coa l  gases (By c o n v e r s i o n  t o  
Hen and passage ove r  a c a t a l y s t  c o n s i s t i n g  o f  Cr ,  Cr 
o x i d e ,  or  Cr s u l f i d e  on a c t i v a t e d  c a r b o n ) ,  680 

Removing s u l f u r  compounds f rom gas m i x t u r e s  (HzS and 
o t h e r  S - c o n t a i n i n g  compounds p o i s o n  c a t a l y s t s ;  c o o l e d  
gas is  washed by N - a l k y l a t e d  p y r o l i d o n e s  o r  p i p e r i d o n e s  
to  absorbed S - c o n t a i n i n g  compounds) ,  1337 

Removing sulfur from gases (Use of alkali metal 
carbonates and oxides and hydroxides of Fe as 
c a t a l y s t s ) ,  448 

Removing s u l f u r  compounds from gas ( D e s u l f u r i z a t i o n  of 
hydrocarbon g a s ) ,  698 

R e m o v i n g  s u l f u r  i m p u r i t i e s  from hyd roca rbon  gases and 
o i l s  (Removal  o f  HaS by c o u n t e r c u r r e n t  c o n t a c t  w i t h  an 
a l k a l i  c a r b o n a t e  s o l u t i o n ) ,  329  

Removing s u l f u r  compounds f rom coa l  gas,  e t c .  (Removal o f  
HzS from distillation gases by washing with alkaline 
solutions of compounds of As, alkall, S, or 0), 483 

Removing sulfur f rom industrial gases c o n t a i n i n g  carbon 
d i o x i d e  (NazCOs s o l u t i o n  used and also Ca(OH)z) ,  922 

Removing weak gaseous a c i d s  f rom gases (Use o f  d i a m i n e s ,  
polgemines, end selxs of amino-, imino-, or tertiary N- 
a c i d  d e r i v a t i v e s ) ,  468 

R e s t r i c t i n g  e m i s s i o n  o f  hydrogen s u l p h i d e  and o t h e r  
s u l p h u r - c o n t a i n i n g  compounds, excep t  s u l p h u r  d i o x i d e ,  
from gas g e n e r a t o r s  in c o k e ,  gas ,  and c o a l - c o n s t i t u e n t  
p r o c e s s i n g  p l a n t s  ( S p e c i f i c a t i o n s  on a i r  p o l l u t i o n ) ,  
1216 ( P B - Z 2 1 1 9 1 - T )  

Review o f  r e c e n t  p rocesses  f o r  the removal  or  hydrogen 
s u l f i d e  from gases by wet methods ( D i s c u s s i o n  o f  T h y l o x  

( G l r d i e r ) ,  K a t a s u [ f ,  and A l k a z i d e  m e t h o d s ) ,  491 
R e v i e w  on p r i m a r y  p r o c e s s e s  o f  p u r i f i c a t i o n  o f  c o a l  g a s ,  

410  
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 a l  g a s  and b e n z e n e  ( R e m o v a l  o f  HzS 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 

S c r u b b i n g  o 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, HzS, HzO , and benzene f rom c o a l  
distillation gas as high pressure), 990 

Scrubbing of hydrogen sulfide from coke-oven gas (Using 
NHa liquor at 5 atmospheres pressure at temperatures as 
low ss 5°), 1218 

Scrubbing ammonia, hydrogen sulfide, and carbon d i o x i d e  
from coal-distillation gases (Using HzO o r  aqueous 
NHa) , 600 

Sc rubb ing  gases ,  as in remov ing  hydrogen s u l f i d e  (Us ing  
an alkaline scrubbing solution containing a compound 
such as a h y d r o x y b e n z o i c  or  h y d r o x y n a p h t h o i c  a c i d  s a l t  
o r  s u b s t i t u t i o n  d e r i v a t i v e  in a l k a l i n e  s o l u t i o n ) ,  522 

S e l e c t i v e  removal  o f  hydrogen s u l f i d e  f rom n a t u r a l  g a s  
c o n t a i n i n g  carbon d i o x i d e  (Method d e s c r i b e d  t h a t  g i v e s  
c o n v e r s i o n  o f  gOZ of  the  HzS t o  s u l f i d e s  to  l eave  gas 
w i t h  HzS c o n t e n t  o f  I g . / m a ) ,  1284 

S e l e c t i v e  a b s o r p t i o n  o f  hydrogen s u l f i d e  from m i x t u r e s  
w i t h  carbon d i o x i d e  (Washing s o l u t i o n  i s  aqueous NH~OH, 
KOFt, NaOff, o r  s a l t  o f  weak o r g a n i c  ac i d  w i t h  s t r o n g  
inorganic base), 1233 

S e l e c t i v e  a d s o r p t i o n  to  remove HzS (Use o f  Ca 
aluminosillcste t o  more e c o n o m i c a l l y  s w e e t e n  n a t u r a l  
gases w i t h  CDz/HzS above 3:1 than by use of amines), 
1237 

Selective a b s o r p t i o n  or hydrogen sulfide from synthesis 
gas C E f f e c t i v e a e s s  o f  KaPO W and g l g c l n a  s o l u t i o n s ) ,  843 

S e l e c t i v e  s b s o r p t l o n  o f  hydrogen s u l f i d e  in  c a r b o n a t e  
s o l u t i o n s  (HzS mixed w i t h  CO e and N) ,  1090 

S e l e c t i v e  a b s o r p t i o n  o f  hydrogen s u l f i d e  (From coke -oven  
gas using c a r b o n a t e s  and sulfides of alkali m e t a l s ) ,  
535 

S e l e c t i v e  a b s o r p t i o n  o f  ac i d  gases (HAS, HCN, and SQ e 
absorbed f rom gaseous m i x t u r e s  c o n t a i n i n g  CO~ by 
l i m i t i n g  t ime or c o n t a c t  w i t h  a l k a l i n e  s c r u b b i n g  medium 
t o  l ess  than  0°05 s e e ) ,  198 

S e l e c t i v e  adso rben t  f o r  hydrogen s u l f i d e  ( P r e p a r e d  by 
t r e a t i n g  a c o p t i c  s a l t  w i t h  an o r t h o p h o s p h e t e  o f  Na o r  
K) ,  783 

S e l e x o l  p rocess  (Gas p u r i f i c a t i o n  and removal  o f  H 
s u l f i d e ,  C d i o x i d e ,  COS, me rcap tans ,  e t c . ,  f rom gas 
s t reams by p h y s i c a l  a b s o r p t i o n ) ,  1964 

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

S e p a r a t i n g  HaS and NH a from coke-oven  gas ( C o o l i n g  a t  
a p p r o x i m a t e l y  atm p r e s s u r e  t o  00 t o  s e p a r a t e  
n a p h t h a l e n e  end wa te r  then  f u r t h e r  c o o l i n g  to  -40  to  - 
50 to s e p a r a t e  NH~ and HzS),  588 

S e p a r a t i n g  weak ac i d  gases f rom gas m i x t u r e s  (Washing o f  
m i x t u r e s  c o n t a i n i n g  COz, HaS, e t c . ,  w i t h  s o l u t i o n s  o f  
s a l t s  o f  p r i m a r y ,  s e c o n d a r y ,  and t e r t i a r y  amino a c i d s  
c o n t a i n i n g  a t  l e a s t  2N a t o m s ) ,  476 

S e p a r a t i n g  ammonia and hydrogen  s u l f i d e  from coke -oven  
gas (Removal as NH~HS), 562 

S e p a r a t i n g  carbon d i o x i d e  and hydrogen s u l f i d e  from gas 
m i x t u r e s  (By c o o l i n g  as mush as 55OF),  1180 

S e p a r a t i o n  of ac id  gases from gaseous m i x t u r e s ,  743 
S e p a r a t i o n  o f  carbon d i o x i d e  and hydrogen s u l f i d e  f rom 

gas m i x t u r e s  ( A b s o r p t i o n  by s c r u b b i n g  a t  about  100 psi  
w i t h  hot  3O-4OX KzCO s s o l u t i o n ;  t e c h n i q u e s ) ,  1092 

S e p a r a t i o n  and r e c o v e r y  o f  hydrogen s u l f i d e  f r o m  gases 
(HzS r ecove red  from c o a l - c a r b o n i z a t i o n  gases by 
c o n t i n u o u s  a b s o r p t i o n - d e a o r p t i o n  p r o c e s s ) ,  1288 

S e p a r a t i o n  o f  t a r ,  n a p h t h a l e n e ,  ammonia, hydrogen 
sulfide, hydrogen c y a n i d e ,  and p y r l d i n e  from coke -oven  
gas (Gas scrubbed w i t h  ammonlacal l iquor),  1175 

S e p a r a t i o n  o f  hydrogen s u l f i d e  and ca rbon  d i o x i d e  f rom 
gas m i x t u r e s  ( P l a n t  des igns  w i t h  e x p l a n a t i o n  o f  
d e t a i l s ) ,  1114 

Separation of carbon dioxide and hydrogen sulfide from 
gas m i x t u r e s  (By s c r u b b i n g  under  p r e s s u r e  w i t h  hot 
KeCO s s o l u t i o n ) ,  926 

S e p a r a t i o n  o f  h y d r o g e n  s u l f i d e  f rom methane o r  n a t u r a l  
gas (Gas s t ream o f  CH~ c o n t a i n i n g  <6 moleZ Hen 
subjected t o  at  l e a s t  450 p . s . t ,  and t e m p e r a t u r e  low 
enough to  form 2 l i q u i d  phsses t  one r i c h  in  CH~ and one 
in  HzS; HzS s o l i d i f i e d  by c o o l i n g  t o  < - 1 6 1 o , s  1178 

S e p a r a t i o n  and r e c o v e r y  o f  hydrogen s u l f i d e  f rom gases 
w i t h  h i g h e r  carbon d i o x i d e  c o n t e n t s  (Use o f  a i k a z i d e  
s o l u t i o n  f o r  p r e l i m i n a r  9 d e s u | f u r i z a t i o n  o f  C O z - r i c h  
g a s e s ) ,  1282 

S e p a r a t i o n  o f  carbon d i o x i d e ,  hydrogen s u l f i d e  9 end 
o r g a n i c  s u l f u r  compounds from coke -oven  gases ,  1036 

S e p a r a t i o n  o f  s u l f u r  f rom Hungar ian  c o a l s  (Compar i son  o f  
methods us ing  ferric h y d r o x i d e  end a c t i v a t e d  ca rbon )9  
729 

S e p a r a t i o n  o f  hydrogen c y a n i d e  and s u l f i d e  end n i t r o g e n  
oxides from coal distillation gases (Gases are free 
f rom t a r ) ,  995 

S e p a r a t i o n  o f  s u l f u r  f rom L u r g i  g e n e r a t o r  gas (Removal  o f  
HzS by a d s o r p t i o n  on a c t i v e  c o a l ) ,  978 

S i m u l t a n e o u s  d e s u l f u r i z a t i o n  and d e h y d r a t i o n  o f  n a t u r a l  
gas s t  C o a l l n g a ,  C a l i f o r n i a  ( A b s o r b i n g  s o l u t i o n  
c o n t a i n i n g  NHzCHzCHzOH , d i e t h y l e n e  g l y c o l ,  end HeO), 
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SNFA-DE~ process (Reccval of H sulfide and C dioxide from 

raw gas s~reams at cperatln~ pressures of 500 pslg or 
higher], I~6~ 

Soda-potash =ethod fer ahscrbin~ hydregen sulfide from 
coke-even 9as, 1276 

Bcdiu~ phosphate i n  h~dregem sulfide removal from gases~ 
wi th  a~ a l k e l i n e  s u s p e n s i o n  o f  I r o n  o x i d e  ( E f f t c l e n c y  
of ~crubhlng H~S f rom gases wlth alkaline suspension of 
~ l d e +  h~drated oxide, o r  basic carbuncle o f  Fe 
improved  bY a d d i t i o n  o f  a l k a l i  m e t a l  p h o s p h a t e ) ,  1028 

Scdium thio~ulfa~e recover~ fren coke-oven gas (During 
r e m o v a l  c f  H~S h~ the Thylcx p r o c e s s ) ,  1121 

Sclld chemical absorbents for ~ases. Part A: removal o f  
h~droge~ ~u]ph|de fPcm cc~i gas.-(Chap, a) (Catalytic 
removal of or~anlc ~ulfur compounds from fuel gum), 
1646 

Solvent m~xtures f o r  selectlvel~ absorbing s u l f u r  dioxide 
and hNdrCgen sulfide fro~ ~aseous mixtures (Using a 
mixture cf water, h~drcxy or alkoxN amines~ and 
q I ~ c o [ ) ,  1592 

So~e e ~ p e r i e n c e ~  i~ the purification of c o k e - o v e n  gos 
(H~S removal in o x i d e  bc~es)s 403 

Some o v e r s e a s  de~elopment~ which may affect the future of 
the gas i~dustrH in Australla (Reeoval of HaS wlth 
FeaG~) , 37~7 

Staatsmij~e~--~ttc proces~ for the desulfurization of gas 
and removal Of cNanogen. If. Removal of hydrogen 
sulfide end racover~ Cf sulfur [Using ferric 
ferrcc~anide i~ ammcnlecel solutlan), 597 

Start and cF~fetien of a sulfur-containing gas- 
pur!fic~licD ~epartme~% hy using the arsenic-soda 
~ethc~ (He3 i~ ~bscrbed b~ NaaAssSsOa, which can be 
r e o e n e r a t e d ;  s c h e m a t i c  d ~ a g r a ~ s ) ,  96~ 

Stretfovd prcoe~s ( S w e e t e n i n ~  cf n a t u r a l  and lndustriol 
gases bNccmplete re~ove£ cf H sulfide and partial 
remove[ cf orqa~ic S co~cunds), 1950 

S t u d i e ~  and experiments es the dr~ purification o f  coal 
ga~ .  I. ~ev iew of the ~sewn facts and the technique of 
dr~ p~rlficatic~ (Eemsval of HaS b~ FeeO3) ~ 725 

S t u d i e s  and ex~erlme~ts cn the dr~ purification of c o a l  
gas. II. Experimental r e s e a r c h  on l a b o r a t o r y  samples of 
purifNing mas~e~ (ActivltN of pyritds ashes and red 
mud) ,  7~6 

Stud~ cf sulfur reco~er~ fro~ coal refuse (Removal of MsS 
end SO~ with recovers Sf sulfur), 159~ (PB-203488) 

Suitahi[it N of indigenou~ active carbons f o r  removing 
hydrogen so|fide fPOY synthesis gas, 1012 

Euitabilit y of  mixtures of  hog i r o n  o r e  and pickling 
sludges for removal of h~drogen sulfide from gases 
(Mi~ture~ contaiDin~ 40-~0~ bog Fe ore and the rest 
p l c k l l ~  ~lud~e absort h ~ d r c g e n  s u l l d e  more e f f i c i e n t l ~  
the~ does  e i t h e r  ccmpc~ent e l o n e ) ,  1276 

Zulfi~o[ proce~ (Removal cf acidic gas constituents such 
a~ H ~ulfide, C dioxide, and mercaptans from n e u t r a l ~  
r e f l n e r ~  an6 synthesi~ ge~es)~ 1962 

S u l f u r  behevior ~nd sequestering of sulfur compounds 
durinq cowl earbonlzotlon, gasificatios, end combustion 
(Theoretical, experimental~ and practical problems 
a~ociated Wit5 desulfurization o f  coal)~ 1571 

~ulfur behevioP and sequestering o f  sulfur compounds 
d u r i n g  Coal carbcnization~ gaslfieatlon~ and 
c o ; a b u c t l o n .  F i ~ a l  report (Desulfurizatlon and 
gasification of bituminous coal, lignite~ anthracite, 
and p v r l t £ ) ,  ~227 (P~--~II 481) 

Sulfur-free water ~as (Reducing organic S compounds in 
water ~as), I~Z 

S u l f u r  f r a ~  ~o+~r ga~ ( A b s o r p t i o n  o f  HmS b~ ROCHaCHaNM e 
sclut lon)~ 8'}t 

5al fur  r e c o v e r ~  in brown COei low-temperature 
carbc~iaetion (Flowsheet and p r o d u c t i o n  d a t a  f o r  
removal of ~zS from coal b~ Alkacld mathod)~ 774 

SulFur r~cover~ from Terner Valle~ [natural) gos [Removal 
of H ~  and CO 2 bN s c r u b b i n g  with c o l d  menu-or 
diethaneiamiee), ?mS 

So!fur r~m~va[ a% the Zoi~nensk gas-benzene pleat 
(Operation of e ~Dnoathanolamine plant f o r  the removal 
of H~S ~nd COo), I015 

Sulfur r~moval fr~ hot producer gas [Gaslfica%ion i n  
stirred fixed bed to produce low Btu gas; 32 materials 
used ~ sorbents f o r  H sulflde), 1850 

Sulfur removal from industrial gases (HaO of single 
washin~ s t e p ~  i s  recycled t h r o u g h  each step)~ 982 

S~Ifur reaoval frc~ gases [~rganic S compounds converted 
to H~S h~ NI catalyst; S remeved by possuge o v e r  
iima~tone p u r i f i m r  or Ca(OH)2 catalyst to remove 5), 
i~25 

Su!~ur r~mcvai from industrial gases [Removal o f  ReS by 
wash I np  wlth ammcniacal solutions), 927 

Sulfuric acid from coke-oven gos [Description of the hot- 
activotion Z-recovery process~ o modification of %he 
Seaboard process, for removol of HeS and production o f  
H~EO~), 6 5 7  

S u p p l e m e n t a l  o i p e l i n e  g a s  f rom coa l  by t h e  h y d r a n e  
process (Dlre=t convers ion  of c o a l  wi th  H %o g lvo  CH; 
Ii00 p s i  of H f l o w i n g  upward t h r o u g h  f r e e - f a l l i n g  
pulverized coa l  at 7 2 5 o ) ,  5351 

S~,thene - a candidste for success (Advontages of 
S~nthan~ process for gasification of co~l; use of Claus 
process f~r remsv~l of HeS from synthesis gos)~ 5299 

S?nthetlc fuel ga~ purification by the Selexol process 
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( S e l e c t i v e  r e m o v a l  o f  HeS cad  COS)~ 1957 
S y n t h e t i c  c r u d e  o i l  f rom c o o l  ( C a r b o n i z e % i o n  c f  c o o l  snd  

h y d r o t r e a t l n g  o f  c o a l  t a r  p r o d u o t e ) ~  5919 
S y n t h i o l  p r o c e s s  o o n v e r ± s  c o o l  i n t o  c l e a n  f u e I  o i l  

( H y d r o d e s u l f u r i z o t i o n  f o r  c o n v e r t i n g  c o o l s  i n t o  
n o n p c l l u % l n g  f u e l  o l l  w i t h  v e r y  low S and a s h  
c o n t e n t s ) ,  699! 

Takahax process (Removal o f  up %o 99.9~ o~ H s u l f i d e  from 
gas streams p a r t i c u l a r l y  those w i th  low i n i t i a l  H 
s u l f i d e  c o n c e n % r o t i o n  c a d / o r  h i g h  C d i o x f d e / H  s u l f l d e  
ratios), 1951 

Technological Improvement of the process for removol of 
h y d r o g e n  s u l f i d e  f rom coke  oven  gas~ 1505 

T e c h n o l o g i c o l  problems i n  %he p r o d u c t i o n  o f  s u l f u r i c  a~td 
from hydrogen sulfide hy catalytic we% me%hod in the 
Zdz ieezowice cok ing p l a n t  ( C o n v e r s i o n  o f  H s u l f i d e  %o 
s u l f u r i c  ac id  was 97~), 1501 

Ten years of experience at the'preseure-gosifica%lon 
p l a n t  at Most ( C z e c h o s l o v o k l a )  ( G a s i f i c a t i o n  r a t i o  oZ 
steam to o x y g e n ) ,  4188 

The use of activated carbon in technical processes for 
p u r i f i c a t i o n  o f  gases from hydrogen sulfide wi%h 
r e c o v e r y  o f  the s u l f u r ~  406 

Theory and prac%lce of the desulfurizaticn of low- 
temperature oarhoniza%ion gas wlth %he potash process 
under normal pressures as carried out a% the VEB 
combinateEspenhaln (Kinetics of CO e and H2S removal), 
7438 

Thylox process end Its t e c h n i c a l  and scientific results 
(For removal of HaS from gases)~ 514 

Thylox process for removing hydrogen sulfide from gas 
[Complete summary cf the Thylox process and cos% of 
opera%ion), 538 

Total goslficatlon of coal dust (Koppers process for 
making voter gas)~ 4055 

Town gas [Gases containing CO, H~ ad 5, es{eciolly from 
gasification or  degasifleation of brown c o a l ,  treated 
~t 20-40 otm and 400-420c with catalysts of Ms and 
AIzOs; CO2 and S remaved from producT),.1255 " 

Town gas free of hydrogen sulfide (By passage t h r o u g h  a 
mlxtu~e of natural bog-lron ore end Fe oxlde hydrate)~ 
1050 

Treatment of gases rich in h~drogen sulflde~ $85 
Treatment of gases with solids and especially a 

continuous p u r i f i c a t i o n  of coal  gas and continuous 
rsvlvificatlon of spent oxlde (Use of Fe oxide %0 
remove HeS)t 544 

Treatment of gases produced by %he carbonics%ion of coal 
(Removal of organic S by h~drogenation using sulfide of 
Ms or  Ni and subsequent removal o f  HeS)~ 654 

Treatment of coal-dlstillatlon gases (A me%hod for 
removing NHs, HaS, and HCN in whlch the products of 
each step are recycle@ for use in Preceedlng steps of 
the cyc|e)~ 556 

Tree%men% of waste gas containing flammeble sulfur 
compounds (Gas is burned and passed through metal 
hallde s o l u t l o n  to preclpltate me%el sulfite and 
sulfate), 2084 

Treatment of sulfur compound-containing wss%e gases from 
the Claus process in coke oven plants [Waste gas from 
Claus process, by which HeS from coke-oven gas is 
converted to S~ mixed with orude coke-oven ges before 

tar separator to remove S compounds), 2015 
Treatment of gases containing hydrogen cyonide and 

hydrogen sulfide [HCN end HaS removed with alkallne 
solatlon), 2027 

Treatment of natural gas a% Lacq [High HeS content 
reduced hy ethanolomine treatment; by-product ls S; gas 
dried and cooled for fractlonatlon)~ 1159 

Two-stage removal of hydrogen sulfide from coke oven gas 
by arsenious oxide-soda ush method~ 955 

Two-stage I'Thyloxtl process for hydrogen sulfide 
removal~ 455 

Use of oxygen carriers from removal of hydrogen sulfide 
from [generator] gas by o we% method [Hydrogen sulfide 
obsorbed in aqueous solution carbonate and aqueous 
ammonlo contalnlng 0 carriers, such os h~droquinone~ 
sulfohydroqulnoneg anthraqulnone, and 
sulfoanthraquinones, salts of Fe, V~ and Cu activated 
regenerotion Of absorbing sol~tions), 1325 

Use Of pyrite cinders in town--gum purification 
(Comparison w l t h  natural Iron oxldes f o r  HaS removal), 
912 

Use o f  water-works mass i n  d r y  [sulfur) purification 
[Removal of HeS from manufee%ured gas), 1015 

Vacuum carbonate process f o r  r ecove ry  o f  hydrogen s u l f i d e  
ond cyanldes [Removal o f  HaS~ COe~ HCN~ pyridine~ and 
saphthalene from coke-oven gos by scrubbing wl%h NaaCO 3 
solution), 955 

Noshing  of hydrogen s u l f i d e  from coal-distillation gases 
with ammoniacal solutions [Washing wlth NHs solution), 
935 

Washing of hydrogen sulflde from coke oven gas (Washing 
with ammonia-con%aiming water), 1521 

Washing out carbon dloxide and hydrogen sulflde from raw 
gases (Use of ace%one;  CHaCOOCeMs~ CRsCOOCsHv~ use of 
metal halides to react with HAS), 930 

Washing out hydrogen sulfide from coke-oven gas (H 
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........................................................... 
su l f ide washed from coke-oven gas with Na carbonate- 
containing solut ion of Na arsenate), 1413 

Waste gas desui fur izat ion and environmental protect ion 
(Discussion of several methods with 23 references), 
1882 

Water washing for acid gas removal (Design and economic 
report on use of H20 to remove HaS and C02 from natural  
gas;  process particularly effective for high HIS/CO 2 
r a t i o s ) ,  1152 

Westfieid high-pressure coal-gasification p l a n t  (Plant 
ooeration and HzS removal), 4732 

Net processes for su l fu r  removal from coal gas (Review of 
4 oxidation processes, 3 neutralization orocesses, and 
1 physical process for removal of H2S), 973 

Wet p u r i f i c a t i o n  o f  i l l u m i n a t i n g  gas .  I .  S e p a r a t i o n  of S 
by metal  t h i o s u l f a t e .  Q u a l i t a t i v e  s tudy  of the  
r e a c t i o n s  SO z + 2HIS = 2H2C + 35 and HzSzO ~ + 2H25 = 
3Hz9 + 45. Blank tests made at the ' 'Catalana de Gas,' '  
Barcelona, August and September, 1918, 617 

Wet purification of gas (Desulfurization of coal gas by 
washing with a l k a l i n e  solution), 890 

Net p u r i f i c a t i o n  o f  coke -oven  gas (Use o f  Na f e r r o c y e n i d e  
(NHw)zSO,~ NHa, and PESO4 in p u r i f i c a t i o n  o f  coke -oven  
g a s ) ,  437 

Wet p u r i f i c a t i o n  of gases such as those from coal 
d i s t i l l a t i o n  (Removal o f  NHa, HzS, and a benzene 
hydrocarbon by scrubbing with an acid solution of NH~ 
t h i o n a t e ,  s u l f i t e ,  or  bisulfate f o l l o w e d  by o x i d a t i o n  
( h e a t  and c a t a l y s t )  then washing o i l  t r e a t m e n t  to  
remove hydrocarbons), 518 

Zinc  process  f o r  e x t r a c t i o n  o f  ammonia and hydrogen 
s u l f i d e  f r o ~  [ c o a l ]  gas,  238 

HYDROGEN SULFIDES/SCRUBBING 
Gas scrubbing for HIS re~oval and CH~ enrichment (3-stage 

In jec tor - type scrubber with C12 as a id) ,  1195 
HYDROGEN SULFIDES/SOLUBILITY 

S o l u b i l i t y  c f  h~droge~ sulfide in ~ e t h a n o l  a t  low 
t e m p e r a t u r e s ,  1185 

HYDROGENATION 
D e s t r u c t i v e  h y d r o g e n a t i o n  ( R e v i e w ) ,  2479 

HYDROGENATION/BIbLIOGRAPHIES 
B i b l i o g r a p h y  of p r e s s u r e  h y d r o g e n a t i o n ,  I .  Review and 

compilation cf the l i t e r a t u r e  on p r e s s u r e  h y d r o g e n a t i o n  
o f  l i q u i d  and s o l i d  ca rbonaceous  m a t e r i a l s  (2503 
d i g e s t s  o f  l i t e r a t u r e  d e a l i n g  w i t h  h y d r o g e n a t i o n ) ,  2728 

Work in  the  pas t  ten y e a r s  in the l a b o r a t o r y  o f  chemica l  
engineering 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  and 5 t h e s e s ) ,  2277 

HYDROGENATION/CATALYSIS 
C a t a l y t i c  h y d r o g e n a t i o n  cf c o a l ,  3039 

HYDROGENATION/CATALYSTS 
Coal holds j e t  fuel raw m a t e r i e l  p o t e n t i a l  ( H y d r o g e n a t i o n  

of  coal t a r  in presence  c f  S-resistant c a t a l y s t s ) ,  2943 
H y d r o g e n a t i o n  o f  coa l  p a s t e .  I .  Chemical  changes in  coa l  

pas te  (Classification of c a t a l y s t s ) ,  2670 
HYDROGENATION/CHEMICAL RADIATION EFFECTS 

Problems and methods in  d i s t i l l a t l o n  and g a s i f i c a t i o n  o f  
l i g n i t e  (Rev iew o f  modern methods ,  w i t h  r e f e r e n c e s  t o  
I t a l i a n  p r a c t i c e ;  c a t a l y t i c  h y d r o g e n a t i o n  with n u c l e a r  
r a d i a t i o n ) ,  4743 

HYDROGENATION/CHEMICAL REACTION KINETICS 
C i t y  C o l l e g e  s t u d i e s  o f  the  C o a l p l e x  (Cutline o f  work on 

r e a c t i o n  of  coa l  w i t h  H; k i n e t i c s  of  C g a s i f i c a t i o n ;  
f a s t  f l u i d i z e d  bed; a g g l o m e r a t i n g  f l u l d i z e d  beds;  S 
a b s o r p t i o n  k i n e t i c s ;  pane l  bed f i l t e r  and f i o w s h e e t  and 
system s t u d i e s ) ,  3112 ( P B - 2 2 9 1 0 1 / 1 )  

Hydrogen p r e s s u r e  and t w o - s t a g e  mechanism for 
h y d r o g e n a t i o n  o f  c o a l  t o  methane ( T w o - s t a g e  p rocess  f o r  
methane p r o d u c t i o n ;  mechanismof a t t a c k  of  H on coa l  
changes in 40 aim pressure r a n g e ) ,  5027 

H y d r o g e n a t i o n  o f  s o l i d  f u e l  (Rev iew o f  methods f o r  
o b t a i n i n g  l i q u i d  f u e l s  f r o ¢  c o a l ) ,  6937 

H y d r o g e n a t i o n  o f  s Wyoming coa l  ( K i n e t i c s  o f  c o a l -  
h y d r o g e n a t i o n  r e a c t i o n  d e t e r m i n e d  end r e a c t i o n  
mechanism p o s t u l a t e d  to  explain results observed), 3007 

H y d r o g e n o l y s l s  o f  Hokkmldo c o a l s  u n d e r  h l g h  p r e s s u r e  
( B a t c h  a u t o c l a v e  s t u d y ) ,  3083 

H y d r o g e n o l y s l s  of  coa l  ( H y d r o g e n a t i o n  of  coal p a s t e ;  
r a m c t i o n  shou ld  be cmnr led  ou t  a t  h i g h e s t  t e m p e r a t u r e  
and p r e s s u r e ;  ¢inlmum density oils recommended for 
pas te  f o r m u l a t i o n ) ,  2941 

I n f r a - r e d  s p e c t r o s c o p i c  i n v e s t i g a t i o n  o f  the  mechanism o f  
t r a n s f o r m a t i o n  of h l g h - m o l e c u l a r  f r a c t i o n  o f  s m m l - c o k e d  
t a r  d u r i n g  d e s t r u c t i v e  h y d r o g e n a t i o n  ( I n f r a r e d  
a b s o r p t i o n  s p e c t r a  o f  n e u t r a l  components s e p a r a t e d  from 
p i tch  o f  Cheremkhovo semicoked t a r ) ,  2915 

K i n e t i c  r e l a t i o n  o f  coa l  h y d r o g e n a t i o n ,  p y r o l y s i s ,  and 
d i s s o l u t i o n  ( C a t a l y t i c  h y d r o g e n a t i o n  gave 30~ g a s o l | n a ,  
5Z d i e s e l  o i l ,  351 h i g h  Btu gas ,  and 301 c h a r ) ,  3063 

K i n e t i c s  o f  c o a l  h y d r o g e n a t i o n .  C o n v e r s i o n  o f  a n t h r a x ¥ 1 o n  
( R o l e  o f  aapha l tmne  In  r e a c t i o n  mechan ism) .  2757 

K i n e t i c s  o f  h y d r o g e n o l y s l s  o f  coa l  t a r .  3036 
K l n e t l c a  o f  d e s t r u c t i v e  h y d r o g e n a t i o n  o f  c o a l  (A t  420 -  

460 ° end 300 atm u s i n g  red mud and FezSO~ as 
c m t a l y s t s ) ,  2823 

K i n e t i c s  o f  h y d r o g m n o l y s i s  o f  l o w - t e m p e r a t u r e  coa l  t a r  
( B a t c h  a u t o c l a v e  w i t h  Mo o x i d e  c a t a l y s t  produced 
gaso l ine  a t  475 ° and 3000 p s i ;  r a t e - d e t e r m i n i n g  s tep  i s  

c h ~ m i s o r p t i o n  o f  t e r  m o l e c u l e s  on c a t a l y s t ) ,  6859 
Kinetics of coal hydrogenation (Order of reaction varies 

with respect to pressure, temperature, and 
c o n c e n t r a t i o n  of r e a c t a n t s ) ~  3087 

Liquefaction of Utah coal (Conversion of bituminous coal 
to f lu id  feed studied using pyro lys i s ,  solvent 
e x t r a c t i o n  w i t h  t e t r a l i n ,  and c a t a l y t i c  h y d r o g e n a t i o n ;  
opt imum c o n d i t i o n s  were 518 o, H p r e s s u r e  2000 p s i ,  and 
Sn c h l o r i d e  c a t a l y s t  c o n c e n t r a t i o n  15~ o f  c o a l ) .  6964 

Mechanism o f  the h y d r o g e n - t r a n s f e r  p rocess  to coa l  and 
coa l  e x t r a c t  ( S t u d y  o f  s o l v e n t  e x t r a c t i o n  o f  coa l  us ing 
t e t r a i i n  i n  an a u t o c l a v e ) ,  7327 

Hechanism o f  h y d r o g e n a t i o n  o f  coa l  to  methane,  4973 
~echanism of hydrogenolysis of coal under high pressure 

(Hydrogenation under 220-230 Kg/sq. cm. H pressure at 
400 and 450 ° with ' ' r e d  mud'' c a t a l y s t ) ,  3018 

Med ium-p ressu re  h y d r o g e n a t i o n  o f  n e u t r a l  o l l  f r ac t i ons  o f  
low-temperature tar  into diesel oil (Use of commercial 
catalyst (W and Ni sulfides}; hydrogenation at 300 to 
450°C, 70 to I00 aim), 6818 

R e a c t t o n  k i n e t i c s  o f  c o a l  h y d r o g e n a t i o n  under  h igh  
p r e s s u r e  ( B a t c h  a u t o c l a v e  s t u d y  cn k i n e t i c s  for 2 c o a l s  
and 1 a s p h a i t e n e ) ,  3003 

Recent progress of coal chemistry. Ft. I f .  Hydrogenation 
o f  coa l  and u t i l i z a t i o n  o f  i t s  products (Rev iew o f  
works cn coal hydrogenation; mechanism of process; 
composition of p r o d u c t s  obtained; application t o  
synthesis), 2992 

S o l v e n t  e f f e c t  o f  v e h i c l e  o i l  in  coa l  h y d r o g e n o l y s i s  
reaction under  h igh  p r e s s u r e ,  3044 

S t u d i e s  of the  kinetics of h y d r o g e n a t i o n  reactions, 
H y d r o g e n a t i o n  of cresol (Effects of t e m p e r a t u r e ,  
p r e s s u r e ,  r e s i d e n c e  t i m e ,  g a s - t o - o i l  r a t i o ,  and cresol 
c o n c e n t r a t i o n  in o r i g i n a l  p r o d u c t  on p rocess  o f  h i g h -  
p r e s s u r e  h y d r o g e n a t i o n  c f  t a r s  and o i l s  in presence  o f  
solid c a t a l y s t s ) ,  2944 

S t u d i e s  on coa l  h y d r o g e n a t i c n  p rocess  (Use of a u t o c l a v e  
t h a t  handles 8 liters/hr of coal paste to  p repa re  
a r o m a t i c  compounds; s t u d y  of k i n e t i c s  of p r o c e s s ) ,  2955 

HYDROGENATION/COMPARATIVE EVALUATIONS 
Foreign developments in coal gasification 

(Hydrogaslfication appears to offer 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 

HYDROGENATION/ECONOMICS 
Can coal compete f o r  l i q u i d  f u e l s  ( I n c l u d e s  f l o w  c h a r t  

for f u t u r e  p l a n t  for coa l  h y d r o g e n a t i o n  and p r o c e s s i n g  
o f  b y - p r o d u c t s ) ,  6802 

Development and p r o s p e c t s  f o r  the h y d r o g e n a t i o n  o f  coa l  
(Review), 3037 

Oils and basic organic chemicals from coal b~ 
hydrogenation (a l i t e r a t u r e  review) (Work published 
f rom World War I I  u n t i l  1969 on coa l  h y d r o g e n a t i o n  and 
i t s  economics  and on p r o d u c t i o n  o f  c h e m i c a l s  f rom coat  
c r i t i c a l i t y  r e v i e w e d ) ,  6891 

Problems i n v o l v e d  in  the  i n d u s t r i a l i z a t i o n  of  coa l  
hydrogenation processes. 2940 

Problems in the h y d r o g e n a t i o n  o f  coa l  ( E f f e c t i v e  c o a l  
h y d r o g e n a t i o n  r e q u i r e s  production of cheap H, 
e l i m i n a t i o n  o f  ash ,  end deve lopment  o f  h i g h - p r e s s u r e  
e q u i p m e n t ;  p r o d u c t i o n  o f  g a s o l i n e  no t  b e l i e v e d  to  be 
justifiable in Federal R e p u b l i c  of Germanv because of 
h igh  coal price), 6908 

HYDROGENATION/EQUIPMENT 
Appa ra tus  f o r  coa l  hydrogenation w i t h  s p e c i a l  r e f e r e n c e  

to  the p a t e n t  l i t e r a t u r e  ( R e v i e w ) ,  2306 
Coal h y d r o g e n a t i o n  u s i n g  p r e t r e a t m e n t  r e a c t o r  ( I m p r o v e d  

o p e r a t i o n  o b t a i n e d  by i n i t i a l l y  p a s s i n g  pressurized end 
p r e h e a t e d  coal-oll slurry t h r o u g h  p r e t r m a t m a n t  
r e a c t o r ) ,  3127 

L i s t  o f  p a t e n t s  on a p p a r a t u s  f o r  coa l  h y d r o g e n a t i o n  
( R e v i e w s ) ,  2305 

L o w - p r e s s u r e  h y d r o g e n a t i o n  c f  coal ( R e a c t i o n  zone kep t  a t  
H p a r t i a l  p r e s s u r e  o f  500-700  ps i  and t e m p e r a t u r e  a t  
825 -875oF~ ,  3067 

L o w - t e m p e r a t u r e  h y d r o g e n a t i o n  of N o r t h e r n - B o h e m i a n  brown- 
c o a l  t a r s  ( C o n t i n u o u s  p r o c e s s  f o r  p r o d u c t i o n  o f  motor  
f u e l s  I a l k a n e s ,  l u b r i c a t i n g  o t i s ,  p h e n o l s ,  end 
c r e s o l s ) ,  2916 

P r o c e s s i n g  o f  l o w - t e m p e r a t u r e  t a r  o l l  f r a c t o n s  to  d i e s e l  
o i l s  ( S k e t c h e s  o f  e x p e r i m e n t a l  e q u i p m e n t ;  deve lopmen t  
o f  c a t a l y s t  f o r  d i e s e l  o i l  p r o d u c t i o n ) ,  6723 

S p e c i a l  equ ipment  in  t he  c o a l - 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 ,  2726 

Use o f  s p h e r i c a l  c a t a l y s t  In  coa l  e x t r a c t  hydrogenat ion 
(Coa l  e x t r a c t s  h y d r o g e n a t e d  in  f i x e d  bed downf low 
r e a c t o r ;  Co -mo lybda te  c a t a l y s t ;  h y d r o g e n a t i o n  a t  650-  
900OF and 1000-4000 p s i g ) ,  3065 

HYDROGENATION/FLOWSHEETS 
American c o a l - h y d r o g e n a t i o n  p l a n t  ( P i l o t  p l a n t  w i t h  

s i m p l i f i e d  f l o w  c h a r t ;  c a p a c i t y  o f  100 tons  c o a l / d a y ;  
p l a n t  o p e r a t e s  a t  450 t o  550aC) t  2913 

Can c o a l  compe te  f o r  l i q u i d  f ~ k e l s . (  I n c l u d e s  f l o w  c h a r t  
f o r  f u t u r e  p l a n t  f o r  c o a l  h y d r o g e n a t i o n  and processing 
of b y - p r o d u c t s ) ,  6802 

Coal ho lds  Je t  f u e l  raw m a t e r i e l  p o t e n t i a l  ( H y d r o g e e a t i o n  
o f  coa l  t a r  i n  p resence  o f  S - r e s i s t a n t  c a t a l y s t s ) ,  2943 

HYDROGENATION/FLUIDIZED BED 
C a t a l y t i c  f l u l d i z e d - b e d  c o a l  h y d r o g e n a t i o n  ( C r u s h e d  c o a l  

s l u r r i e d  w i t h  l i q u i d  h v d r o c a r b o n s ) s  3051 
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HYH6OGENATION/HIGH PRESSURE 
H~Idrogenatlon techniques at combined high temperatures 

and pressures (Batch and continuous reactors), 2942 
HYDROGENATION/HIGH TEMPERATURE 

Hydrogenation of l e~n  coals and anthracites a% hydrogen 
Fressure~ exce~din~ 1,000 aim (Destructlve 
hyirogen~tion in autoclave at 480 to 6000C at 1200 to 
1700 a i m ) ,  2910 

Hvdnogenation techniques at combined high temperatures 
and pressures (Batch and continuous reactors)~ 2942 

UYUROG~NATION/HOMDGENEOUS MIXTURES 
Hydrcgenatlo~ ~n ~ homegenou~ phase (H~dregena%ion of 

c o e i  t a r  f r o ~  brown coal; production of alcohols 
c o n t a i n i n g  6 C ato=s)~ 292~ 

HYDR~GENATI@N/PHESSURE DEPENDENCE 
Effect of reaction variables on hydrogenation o f  

~ a r a g c l a t  ( ~ s s a ~ )  c o a l  (Ammonium m o l y b d a t e  c a t a l y s t  a t  
m o d e r a t e  p r e s s u r e s ;  i n v e s t i g a t i o n  o f  e f f e c t  o f  
a g i t a t i o n ,  p r e s s u r e ,  t e m p e r a t u r e ~  and t i m e  on H 
consumption and production o f  l i q u i d  fuels)~ 6967 

Hvdrogen pr~s~sPe and two--stage mechanism for 
hydrogenation of COal to methane (Two-stage process for 
methane ~roduct{o~; machanis~ cf attack of H on coal 
changes i~ 40 elm p r e s s u r e  raa@e)s S027 

HYDROGEN~TIQN/RESE~CH PROGRAMS 
Present state a~d trend of coal h~drosenation research 

(Discus=ion of investigations in  the USA f o r  prcduc%fon 
ef gasol~ne~ a high-energp fuel for jet-propulsion 
esglnes~ and aromatic h~drccarbons; coal is not 
liquefied ccmpleteJ~ ~e reduce N consumption), 68B6 

HYC~GENATiON/HE~IE~H 
Chemi~tr~ of de:%ructlve h~dro~enation (~eview; 23 

reference~), ~709 
C o . v e t t i n g  c o a l  to  ~ c r e  v a l u a b l e  f u e l s  ( R e v i e w  o f  

d e v e l c ~ m e n ± ~  in  c o a l  b N d r o g e n a t i o n  f o r  p r e c e d i n g  
decade; eccncmLc feasihiilt~ of c o a l  c o n v e r s i o n  into 
l i q u i d  ~uel~:  h~dnagenaticn and cracking at I 0 0  %0 200 
atm and Up tc 450~C with catalyst in fluidized bed), 
6799 

D e v e l o p s e ~ t  and p r o s p e c t ~  f o r  t h e  h y d r o g e n a t i o n  o f  c o a l  
(Revlew)~ ~7 

H~drogenatlcn at ~llli~gha~ in Retrospect, 2914 
H~drcgenaticn o f  r e a c t i v e  groups in Yallourn brown coal  

( R e v i e w  o f  p a ~ e r s  on h y d r e g e n a t i o n  o f  l o w - r a n k  c o a l s :  
producticn of methane; h ~ d r s g e n a t i o n  at 40 aim and 
800ac), 4920 

Oils a~d basic organic chemicals from coal b~ 
h~droge~ati¢~ (a literature review) (Work published 
fro~ Nonld War I I  u n t i l  196g on coal h~drogenation and 
i t s  economic~ and en production e f  chemicals from coal 
c r i t i c a l i t y  r e v i e w e d } ,  6~91 

R e s e a r c h  en the i m p r o v e m e n t  of catal~sts f o r  
hydrogenation o f  tars and medium oils (Brief history o f  
development of hvdrogenaton catal~sts; most o f  new 
catai~sts are e x l d e s ) ,  2949 

Solid fuel research (Review of solid fuel research as 
well as fundamental research on combustion in fluldlzed 
bed~ extractien o f  c h e m i c a l s  from coal tar and 
pnoductIen ef metallurgical coke, nonfuel uses of coal, 
e.g., solvent extraction end hydrogasiflcatlon a% high 
temperatu~e~ end pressures]~ 39 

HYDROGENATIflN/TEHFEEATURE DEPENDENCE 
Effect of re~ction variable~ on h~drcgenation cf 

Barago[a~ (A~a=) coal (Ammonium mol~bdate catalyst at 
moderate pressures; investlqa%ion of effect of 
aGitatLon, p r e s s u r e ,  temperature, and time on H 
c o n s u m p t i o n  and p r o d u c t i o n  o f  l i q u i d  f u e l s ) ,  6 9 6 7  

H~drcgenatlen of coal at extreme conditions (Conversion 
a t  20~000 p s i  was 90~ a t  400 ° and 97~ a t  6 0 O ° ) s  3017 

S t u d i e ~  on h ~ d r o g e n a t i e ~  o f  l ow- tempera tu re  %at products. 
H N d r o r e f i n i ~ g  c f  n e u t r a l  o i l .  P a r t  I ( H y d r o r e f i n i n g  o f  
neutral o i l  ( b c i l i n ~  200 to 30~°C) obtained f r o m  
nonoeking c c ~ I  studied in laboratory p l a n t  a t  350 t o  
atOeC and 25 to i00 at~ u~ing Co--Mo--Al oxide 
catalyst; a% 40OoC c~nversion level of stock decreased, 
and at 4~OoC catal~st lOS% its aCtivlty)~ 6833 

HYDROGENATION/TiME DEPENDENCE 
Effect of reaction variables on hydrogenation of 

bara~ola| (A~sam) coal (Ammonium moiybda%e catalyst et 
moderate pressures~ iDvestlgation of effect o f  
a g l t a t I o n ~  p r e s s u r e ,  temperature, and time on H 
con~u~pti%n and preductlcn ef l i q u i d  fuels)s $96Y 

HYDROGEN~TIHN/VE~Y HIGH PRESSUHE 
H~drcgenatlcn c f  lean coals and anthracites at hydrogen 

pre~ure~ exceeding 1,O00 aim (Destructive 
h~drcgenatlo~ in autoclave at 480 %o 600oC et 1200 to 
1700 ate], 2910 

HYGAS P~OCESS 
Clean energ~ from coa l  (Review Of fundamental chemistry 

and contacting schemes far gasiflca%ion processes), 
5574 

Clean energy from coal - a national prlorit~ (Sic%us of 
coal gasiflcatlen, liquefaction, and solvent extraction 
p r o g r a m s ) ,  53?2 (EN-2281} 

Clean foals f rom coal. HYG~S process (Review wlth no 
references}, 5~57 

Coal desulfurlzatlon aspects of the Hygas process, 1690 
Coal gasification: stele o f  %he art (Status of arious 

gaslficatlcn pracesses}~ 5431 
Coal t e c h n o l o g y :  ke~ t o  clean energ~o Annual reports 

197~-74 ( P r o d u c t i o n  c f  s ~ n t h e t i c  f u e l s  from c o a l ) ,  ES6? 

679 I.G. PROCESS 

(NP-2007S) 
Commercial concept designs (6 processes)~ 5350 
Development of the HYGAS process for converting coal %o 

synthetic pipeline gas (Coal-oil slurry used; 
hydrogasfioation in B steps-at i~00-1500OF to produce 
methane from volatile matter and then at 1700-18000F to 
produce methane and to effect steam--coal reaction to 
generate H), 5325 

Economic comparison of processes for producing pipeline 
gas (methane) from coal. Paper No.. 14 (NONE], 515! 

Electrothermal Hygas process escalated cos%s, 5277 (EN- 
2286) 

Evaluation o f  coal--gasification t echno logy .  Part I. 
Plpeline-quality gas (Discussion of shortage of natural 
gas and possible solutions to problem; description of 
various processes fop coal gasification), 5257 (NP- 
20088) 

Fate of trace constituents of coal d u r i n g  gasification. 
Final report (Fate of trace elements (Sb, Ass Be, Cd, 
Cr, Pb, Hg, Ni, So, Te, and U) during Hygas  coal 
gasification), 5494 (PB--223 001/9) 

Gasification moves from research to development (Current 
gasification projects and processes i n  USA (1972)], 
5320 

Gasification of bituminous coal - status and prospects 
(Economic evalaation of 4 processes for producing SNG], 
5273 

Hygas-ccnvertlng coal to gas (Plant operations], 5222 
HYGAS pilot yields operating data (Production of 

substitute natural gas from lignite gasificatlon)~ 6599 
HYGAS process (Status of coal gasification process 

development on p i l o t  plant scale described), $378 
IGT HNgas Process. Paper No. 13 (Development of pilot 

plant facilities), 5204 
Large scale high Btu gas from coal on its way~ 522B 
Hethanation f o r  coal gasification (Performance of 37 

catalysts evaluated), 5408 
Process design and eos% estimate for production of 265 

million SCF/day of pipeline gas by the . 
h~drogasifieation of bituminous coal, 4969 (PB-176982} 

Process design and cost estimate for productlcn of 266 
million SCF/day of pipeline gas by the 
hydrogasification of bituminous coal - hydrogen by the 
steam--iron process, SOIS (PB-174064) 

Staff report on coal gasification: processes and effects 
(Review of processes for production of high Bte gas), 
5523 

State o f  trace elements o f  coal during gasification 
(Analysis of efflaents of H~gas pilot plant), $602 

Status of HYGAS process - operating results (Pilot plant 
tests at i000 pslg pressure producing pipelin~ quallty 
gas of 1000 Btu/SCP on nitrogen-free basls)s 6641 

Status report: %he AGA/OCR coal gasifloa%ion program 
(Status of various gaslfication processes)~ $432 

Synthetic fuels from hydrocarbon sources: technology, 
economics, markets, 5562 (NP-19993) 

HYGAS PROCESS/ECONOMICS 
Economic study of pipeline gas p r o d u c % i a n  from c o a l  

(Critical analysis of several processes}, 5205 
Electrothermal hygas process esca la ted  cos ts .  R and D 

development 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 
from bituminous coal and  from North Dakota l i g n i t e ;  
cost escalation; revised cos%s), ~220 (NP-20094) 

Gaslfica%ion: rediscovered source of clean fuel (Coal can 
be gaslfied Into S-free synthetic natural gas, bu% it 
is economically useful In only some applications}, 5321 

Hygas process (Conversion of coal of any rank or S 
content to high Btu gas interchangeable wlth natural 
gas)~ 3106 

HYGAS PROCESS/FLOWSHEETS 
Synthetic pipeline sag from coal bN the HyGas process 

(Production of all-methane gas), 5158 
Synthetic pipeline gas from coal by the HyGab proeess 

(Gas is all methane], S166 
HYGAS PROCESS/REVIEWS 

Coal gaslficatlon (Review o f  coal gasification 
fundamentals including coal charao%erlstims~ c o a l  
processing, chemical reactions, and thermodynamics; low 
and high Btu gas production), 5481 (NP-20097) 

Coal gasification: a review. Paper No. 71-15 (Underground 
and above'ground gaslflca%icn~ environmental effects o f  
c o a l  gaeifica%ion by 1 9 9 0 ' s  discussed in appendix]s 
5242 (PR-Z28887] 

SNG - where will I% come frcms and how much wili:lt cost 
(Chemical reactions for production of substitute 
natural gas: flowshee% for naphtha gaslflcatlony 
diagram or fluidlzed bid gasificaTion~ fuels refinery 
for SNG; ddegram for Lurgl pressure gasifiaatlon~ 
flowsheets or coal for gasfica%lon~ power~ descriptions 
of verlous procesees~ SNG is principally metbane)s 5306 

I .  G. PROCESS 
M e t h a n o l s  c o a l  l i q u e f a c t i o n ,  c o m b i n e d  h y d r o g e n a t i n g ,  and  

c raek i n~  processes (Review o f  pa ten ts  and l i t e r a t u r e  on 
Eerg lus  and I .  G. processes)s  5649 



ICI PROCESS 680 

........................................................... 
IC I  PROCESS 

S u l f u r  remova l  from c o m b u s t i o n  g a s e s ,  466 
IFP PROCESS 

IFP develops its flue-gas dmsulphurization method 
(Aqueous  ammonium s u l f i t e  s o l u t i o n  i s  a b s c r b e n t ) ,  1921 

IFP p r o c e s s  ( R e . o v a l  o f  H s u l f i d e  and S d i o x i d e  f rom 
Claus u n i t  t a i l  gas and s t a c k  c l e a n - u p  to  reduce amount 
o f  S d i o x i d e ) ,  7392 

IG PROCESS 
Comp le te  g a s i f i c a t i o n  by t he  G,I. p r o c e s s ,  4634 
H y d r o g e n a t i o n :  South A f r i c a  and the  Luens wo rks ,  2244 

INCOLOY 800/CORROSION RESISTANCE 
M a t e r i a l s  s e l e c t i o n .  Coal g a s i f i c a t i o n  p i l o t  p l a n t  

( C o r r o s i o n  r e s i s t a n c e  p rob lems  o f  c o m p o n e n t s ) ,  5415 
INDIA/COAL GASIFICATION 

H y d r o g a s i f i c a t i o n .  E f f i c i e n t  method f o r  t he  e x p l o i t a t i o n  
o f  l o w - g r a d e  I n d i a n  c o a l s  ( D i s c u s s i o n  of  r e l a t i v e  
m e r i t s  o f  3 p 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 

MHD ~ m a g n e t o h y d r o d y n s m l c ~  power g e n e r a t i o n  end i t s  
a d o p t i o n  in  I n d i a  (Rev iew  on p r o b l e m s ;  r e s o u r c e s  and 
p r o p e r t i e s  o f  I n d i a n  c o a l s ;  coa l  g a s i f i c a t i o n ;  no 
r e f e r e n c e s ) ,  5272 

INDUSTRIAL PLANTS/CONSTRUCTION 
Economy or  l i q u i d  f u e l  p r o d u c t i o n  f rom coa l  ( H - c o a l  

p rocess  economics ;  c o n s t r u c t i o n  c o s t  o f  p l a n t  f o r  
c o n v e r s i o n  o f  coa l  I n t o  l i q u i d  p r o d u c t s  w i l l  be about  
t h r e e  t i m e s  the  cos t  o f  usua l  p e t r o l e u m  r e f i n e r y ) ,  6848 

Reduc ing  the  s u l f u r  c o n t e n t  o f  Donets c o a l s  ( C o n s t r u c t i o n  
of industrial p l a n t s ) ,  1D19 

INDUSTRIAL PLANTS/DESIGN 
Air pol lut ion c o n t r o l  at t he  N o r t h e r n  S t a t e s  Power 

Coapany S h e r b u r n e  County  G e n e r a t i n g  P l a n t  (Rev iew  o f  
d e s i g n ,  o p e r a t i o n ,  economics ,  and e m i s s i o n  c o n t r o l s  o f  
low-sulfur coal - f i red e l e c t r i c  g e n e r a t i n g  p l a n t ;  
d i s c u s s i o n  of s o l i d  waste and effluent d i s p o s a l  
m e t h o d s ) ,  1542 

INDUSTRIAL PLAHTS/PLA~NING 
G a s o l i n e - f r o m - c o a l  o roduced  on p i l o t  p l a n t  ( P l a n n e d  

c o n s t r u c t i o n  o f  p l a n t  for p r o c e s s i n g  IO,00O t o  30tO00 
t ons  o f  coal i n t o  480 to  l~OOO cu m g a s o l i n e / d a y ;  y i e l d  
o f  g a s o l i n e  app roaches  480 l i t e r s / t o n  c o a l ) ,  5~33 

P l a n t  f o r  H - c o a l  p r o j e c t  ~Ptant f o r  c o n v e r s i o n  of 3 tons  
c o a l / d a y  by c a t a l y t i c  h y d r o g e n a t i o n  in  e n t r a i n e d  s t a t e ;  
h y d r o g e n  i s  o b t a i n e d  f rom coa l  end c h a r ) ,  6847 

INORGANIC COMPOUNDS/D~SULFURIZATIDN 
T r e a t m e n t  of gases and l i q u i d s  ~ P a t e n t ) ,  2115 

INTERMEDIATE BTU GAS/DESULFURIZATION 
Evaluation of coal-gasification technology. Part II. Low- 

and i n t e r m e d l a t e - B T U  fuel gases ( R e v i e w  w i t h  4B 
r e f e r e n c e s ;  r ecommenda t i ons  f o r  f u t u r e  work ;  b r i e f  
d e s c r i p t i o n s  of v a r i o u s  p r o c e s s e s ) ,  5571 (NP-2OO80-P2)  

INTERMEDIATE BTU GAS/PRODUCTION 
Economic evaluation of COED process plus char 

gasification, p e r i o d  of p e r f o r m a n c e  April 1971-April 
1972,  3144 

E v a l u a t i o n  of 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 I .  Low- 
and i n t e r m e d i a t e - B T U  f u e l  gases ( R e v i e w  w i t h  48 
r e f e r e n c e s ;  r ecommenda t i ons  f o r  f u t u r e  work; b r i e f  
descriptions of various p r o c e s s e s ) ,  5571 (NP-2OOBO-P2) 

INTERMEDIATE BTU GAS/PURIFICATION 
E v a l u a t i o n  o f  c o a l - g a s i f i c a t i o n  t e c h n o l o g y .  Pa r t  I I .  Low- 

and intermediate-BTU fuel gases ( R e v i e w  wlth 46 
r e f e r e n c e s ;  recommendations for f u t u r e  work; b r i e f  
d e s c r i p t i o n s  Of v a r i o u s  p r o c e s s e s ) ,  5571 (NP-2OOBO-P2) 

IRON/CATALYSTS 
M e t a l l i c  i o n s  as c a t a l y s t s  f o r  t he  remova l  o f  s u l f u r  

d i o x i d e  f rom b o i l e r - f u r n a c e  gases (Fe z+ end Mn i o n s ) ,  
3O3 

IRON/CHEMICAL REACTIONS 
R e a c t i o n s  o f  i r o n  and i r o n  compounds w i t h  hyd rogen  and 

h y d r o g e n  sulfide (Tests made t o  determine chemical 
changes In Fe c a t a l y s t s  when used in  c o a l  
h y d r o g e n a t i o n ;  26 r e f e r e n c e s ) ,  2924 

IRON CARBIDES/CHEMICAL PREPARATION 
H y d r o c a r b o n  s y n t h e s i s  (Powdered  Fe c a t a l y s t  w i t h  t o t a l  O 

c o n t e n t  Of about  5-10% t r e a t e d  w i t h  CO to  p roduce  Fe 
c a r b i d e ) ,  6553 

IRON CARBIDES/PRODUCTION 
R e a c t i o n  mechanism o f  t he  F i s c h e r - T r o p a c h  s y n t h e s i s ,  llI. 

C a r b i d e  f o r m a t i o n  on i r o n  c a t a l y s t s  d u r i n g  carbon  
monox ide  h y d r o g e n a t i o n  ( F o r m a t i o n  and p r o p e r t i e s  o f  
FezC; F l s c h e r l s  c a r b i d e  t h e o r y  o f  h y d r o g e n a t i o n  o f  CE: 
e f f e c t  o f  a l k a l i  and Cu p r o m o t e r s  on c a r b i d e  
f o r m a t i o n ) ,  6292 

IRON COMPOUNDS/CHEMICAL REACTION KINETICS 
H y d r o c a r b o n  s y n t h e s i s  c a t a l y s t  s t u d i e s .  Use of 

d e u t e r i o c h l o r l c  a c i d ,  6462 
IRON COMPOUNDS/CHEMICAL REACTIONS 

R e a c t i o n s  o f  i r o n  end  i r o n  c o m p o u n d s  w l t h  h y d r o g e n  and 
h y d r o g e n  s u l f i d e  ( T e s t s  made to  d e t e r m i n e  c h e m i c a l  
changes in  Fe c a t a l y s t s  when used in  coa l  
h y d r o g e n a t i o n ;  26 r e f e r e n c e s ) ,  2924 

IRON COMPOUNDS/RADIATION EFFECTS 
P u r i f i c a t i o n  of town gas ( A c t i v i t y  o f  F e - c o n t a i n i n g  

m a t e r i a l s  used i n  d r y  removal f HaS from own gas r a i s e d  
by t r e a t i n g  material w i t h  gamma r a d i a t i o n ;  use of bog 
i r o n  ore  c o n t i n u o u s l y  i r r a d i a t e d  w i t h  700 e r . / h r  f rom 

c e s i u m - 1 3 7  s o u r c e ) ,  1357 
IRO~ COMPOUNDS/REDUCTION 

R e . o v a l  o f  hyd rogen  s u l f i d e  f rom gases ( £ e ( I I I )  s a l t s  
o x i d i z e  HzS to  S and a re  reduced to  F e ( I I ) ;  o x i d a t i o n  
o f  HIS i s :  3HiS ÷ 3Fee(SO~)s • 35 + 3HzSO~ + 6FeeDs; 
r e g e n e r a t i o n :  3HzSO, ÷ 3Fe(SO=)e(OH)e * 3Fez(SO~)a • 
6HzO end 6FeSO, : 1o50 z + 3HzO * 3 P e ( S O ~ ) z ( O N ) z ) t  1163 

IRON ORES/REDUCTION 
Underg round  g a s i f i c a t i o n  o f  coa l  as a b a s i s  f o r  d i r e c t  

r e d u c t i o n  o f  i r o n  o r e ,  319~ 
IRON OXIDES/CATALYSTS 

I n f l u e n c e  o f  m i n e r a l  c o n s t i t u e n t s ,  p a r t i c u l a r l y  i r o n  
o x i d e ,  On the  h y d r o g e n a t i o n  Of s o l i d  f u e l s ,  2178 

IRON OXIDES/CHEMICAL PREPARATION 
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  i n  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 o  remove HzS 
f rom c o k e - o v e n  gas ;  c a t a l y s t  p r e p a r e d  by m i x i n g  FeSOs 
( g r o u n d ) t  Ca(OH)e,  and H20 i n  r o t a r y  m i x e r ;  Fa(OH)2 
o x i d i z e s  i n  a i r  t o  FeeOs~ and CaSCs a c t s  a s  b i n d e r  and 
c a r r i e r ;  d e s c r i p t i o n  o f  a p p a r a t u s ) ,  1324 

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  g a s  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 I I )  o x i d e  f o r  remova l  o f  HaS 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 r o m  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 ,  w a s h i n g ,  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 

IRON OXIDES/CHEMICAL REACTIONS 
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 i c a t i 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, FeO, 
PesOs, o r  Feo0~ w i t h  CO), 3529 

D e s u l f u r i z a t i o n  o f  g e n e r a t o r  gas and c a t a l y t i c  h y d r o g e n  
p r o d u c t i o n  ( D e s u l f u r i z a t i o n  by b r i n g i n g  g a s  i n t o  
c o n t a c t  w i t h  f i n e - g r a i n e d  Fe o x i d e ) ,  1590 

Removal o f  hydrogen  s u | f l d e  f r o m  gas s t reams  ( S u s p e n s i o n  
o f  Fez03 in  p o l y h y d r i c  a l c o h o l  b r o u g h t  i n t o  c o n t a c t  
w i t h  gas to  be p u r i f i e d ) ,  980 

IRON OXIDeS/PRODUCtION 
I r o n  o x i d e  r e a g e n t  (Use f o r  remova l  o f  HiS i n  f u e l  

g a s e s ) ,  764 
IR3N OXIDES/REDUCTION 

Two-s tage  r e d u c t i o n  p rocess  f o r  p r o d u c i n g  me ta l  c a t a l y s t  
( P r e p a r a t i o n  o f  Fe o r  Co c a t a l y s t s  by r e d u c i n g  
c o r r e s p o n d i n g  o x i d e s  i n  t w o - s t a g e  p rocess  f o r  use i n  
s y n t h e s i s  o f  compounds f rom CO and H) ,  6338 

IRON OXIDES/REGENERATION 
H u m i d i t y  e f f e c t s  in  the  i r o n  o x i d e  p r o c e s s  f o r  the  

r e m o v a l  o f  hydrogen  sulf ide from gas ,  262 
Hydrogen s u l f i d e  remova l  f rom c o a l  gas w i t h  f l u i d l 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  H~O at  50 -100  ° sen t  
t o  f l u i d i z e d  bed o f  Fe o x i d e  at  5 0 - 7 0 o ) ,  1289 

Removal  o f  h y d r o g e n  s u l f i d e  f r o m  g a s  s t r e a m s  ( S u s p e n s i o n  
o f  FezO 3 i n  p o l y h y d r i c  a l c o h o l  b r o u g h t  i n t o  c o n t a c t  
w i t h  gas to  be p u r i f i e d ) ,  980 

S u l f u r  r emova l  (Use o f  i r on  o x i d e  mass t o  remove o r g a n i c  
S compounds f r o m  g a s e s ) ,  921 

IRON OXIOES/SORPTIVE PROPERTIES 
A c t i o n  o f  hyd rogen  s u l f i d e  on c o m m e r c i a l  o x i d e s  o f  i r o n ,  

346 
IRON OXIDES/X-RAY SPECTROSCOPY 

I n f l u e n c e  o f  c a t a l y s t s  on the l i q u e f a c t i o n  o f  Fushun c o a l  
i n  the B e r g i u s  p r o c e s s .  I I .  X - r a  v s p e c t r a l  a n a l y s i s  of  
f e r r i c  o x i d e  c a t a l y s t ,  5680 

IRON SULFATES/IRRADIATION 
P u r i f i c a t i o n  of h y d r o g e n  s u l f i d e - c o n t a i n i n g  gases 

( O x i d a t i o n  o f  HIS c a r r i e d  ou t  c a t a l y t i c a l l y  by means o f  
FeSO~ s o l u t i o n ;  gas o r  c a t a l y s t  may be o=on i=ed  o r  
i r r a d i a t e d  w i t h  uv l i g h t  t o  s p e e d  up o x i d a t i o n ) ,  1220  

IRON SULFATES/LEACdlNG 
D e s u l f u r i z i n g  t o n i ,  e s p e c i a l l y  t o  r e o v e  p y r i t i c  s u l f u r  

( P y r i t e s  c o n v e r t e d  by 5X n i t r i c  a c i d  t o  F e ( I I I )  
s u l f a t e ;  p rocess  t e m p e r a t u r e  i s  7 8 0 ) ,  1527 

IRON SULFIDES~CATALYSTS 
I n f l u e n c e  o f  mineral c o n s t i t u e n t s ,  p a r t i c u l a r l y  i r o n  

o x i d e ,  on the  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 ,  2178 
IRON SULFIDES/RECOVERY 

Iron p y r i t e s  f rom h i g h - s u l f u r  c o a l s  ( E c o n o m i c s  o f  
d e s u i f u r i z a t l o n  o f  coa l  t o  r e c o v e r  FeSe f o r  s u l f u r i c  
a c i d  p r o d u c t i o n ) ,  1422 

IRON SULFIDES/REMOVAL 
Prob lems  in l o w e r i n g  the  s u l f u r  c o n t e n t  of coke d u r i n g  

i t s  p r o d u c t i o n  ( R e v i e w ;  38 r e f e r e n c e s ) ,  1423 
ISOMERS/PRODUCTION 

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  ca rbon  monox ide  t o  
p r e d o m i n a n t l y  l s o p a r a f f i n i c  h y d r o c a r b o n  compounds 
( i s o s y n t h e s l s )  ( P r e s s u r e  o f  300-600  a t e  a t  4 5 0 0 ;  ThOe 
i s  bes t  c a t a l y s t ,  ZrO z and Ce02 a re  s u i t a b l e ,  and AlcOa 
is considerably p o o r e r ) ,  6284 

I s o m e r  d i s t r i b u t i o n  i n  t h e  h y d r o c a r b o n  p r o d u c t s  o f  t h e  
F i s c h e r - - T r o p s c h  s y n t h e s i s  (Use o f  Co- -ThOm--MgO- -  
k i e s e l g u h r  c a t a l y s t  i n  r e a c t i o n  o f  CO w l t h  H ) ,  6604 

K 

KELLOGG PROCESS 
B e n c h - s c a l e  s t u d i e s  o f  t he  K e l l o g g  c o a l  g a s i f i c a t i o n  

p rocess  ( D e t a i l s  o f  e x p e r i m e n t a l  p r o c e d u r e  and e f f e c t  
o f  v a r i a b l e s  on r a t e  o f  g a s i f i c a t i o n  w i t h  s t e a m  and 
v a r i o u s  c a r b o n a c o u s  o I l d s  In  m o l t e n  Na c a r b o n e t e ) l  5043 

B e n c h - s c a l e  s t u d i e s  o f  t he  K e l l o g g  c o a t - g a s i f i c a t i o n  
p r o c e s s ,  4987 

Coal g a s i f i c a t i o n  a p p r o a c h e s  p i l o t - p l a n t  s tage  ( S u r v e y  



661 LIGNITE/CHEMICAL REACTIONS and descrlp%ics e~ 4 precesse~ that promise to be 
c o m p e t i t i v e  wlth n a t u r a l  g~s b~ earl~ 1970's: 
h y d r c g a s i f i c a t ~ c n  p~mces~; carbon d i o x i d e  aecep to r  
process; Kellc~ molten salt process; and superpressure 
e~traine~ ~aslflcatlon preces~]~ 500~ 

~eIlogg'~ c~z l  ~aslflcatlen process (Gaslflcatlcn of coa l  
in mol~e~ N~ carbonate through which steam i s  passed], 
53~0 

Kello99 coal gasification process (Gasification process 
~arrled c~t in presence of melton salt %hat serves as 
heat transfer medium and as c~talyst f o r  c o a l  
gasification and hydrogenation reactions; gasification 
carried out wlkh s~ea~ at 1ZOO psig)~ 5~02 

Kellogg cGei  gaslflcaticn process. Single vessel 
operatlon (Rsv~ew w~th ~ references)~ 5358 

KELLOGG PROCESS/ECONOMICS 
Economic stud~ of p i p e l i n e  gas p r o d u c t i o n  from coal 

(Critical anal~sia o f  several processes]~ 5205 
KE~OGEN/G~S[FIC&TION 

Gasification ~f fOSSi l  f~els in a microwave discharge in 
argo~ (Chief products were H and CO with methane, 
acetylene, a~d ethylene as ma~or h~drocarbons)~ 5206 

KEROSENE/PH~DUCT[ON 
Ceta[~%ic h~dro~enation of low-temperature tar fractions 

(Neutral o t i s  from low-temperature tar can be processed 
to middle d i s t i l l a t e s  (diesel or  kermsene-t~pe fuels) 
b~ hydrageatl.=n over sulfide catalyst), 6S27 

Destructive h~dre~enaticn of coal (Evaluation of S~ 

and ~e~OH]= as catal~s~s)~ 2~9 
~e~tructlve hgdrs~enati~ of coals (At 364-480 ° and 0-2~8 

aim pressu re ;  NID and NH~ molybdate as catal~sts), 2~09 
High-pre~ur~ hvdroqanat[cn ef low-temperature tar 

( P r o d u c t i o ~  cf gascil~e~ ke?o~ene~ and heav~ o i l ) ~  2483 
Hv4rocracki~ ~f low-temperature coal tars. 2. 

Hydrccraek in9  cf a neutral f r a c t i o n  (250-350 °) (Use of 
active C and NiS-impregnated active C as catalysts), 
6905 

Hu~rocreckin~ of low-temperature coa l  tars. ~. 
~ivdrocrackln~ o f  a neutral oil fraction (2S0-~50 s) (Use 
cf ca~a[~t~ containln~ Ni, Cos and No O~ molecular 
~ i e v e ~  and s i l i c a - a l u m i n a  c r a c k i n g  c a t a l y s t ) ,  6906 

~dr~e~ati~ Coal~ eta, ~a~ 
P o s s i b i l l t i e ~  of producin~ ~iddle distillates from low- 

temperature tar fractions (Kerosene t~pe product  
obtained), 6972 

~epcrt sf experimental work on the h~drogena%ion of 
Canadian cc~I~ coal ter~ ~nd bitumen for the production 
of motor fuel. ~. ~a%cb experiments on %ha 
h~dr~e~atlc.n and cracking of low-temperature coal tar 
(up t~ 57~o u~n~ Cu~ HoO~, Fe oxide, MoSa~ or MoOa+ S 
a~ catalyst), ~2T~ 

KETONE~:/DYSTILL~TIO~ 
Proces~i~ th , :  p r s d u c t ~  o f  %he Fisaher--Tropsch process, 

6555 
~ETON~S/~EDUCTI~N 

H~dcoQen~%ion of carbon oxide~ and catal~sts therefor 
(Use cf C~, COz, aldeh~des~ or  ketches to  produce 
h~dr~oarhon~ or  oxygenated organic compounds; catal~st 
may he Fe, Co, or Ni wlth metal oxide promoter suehas 
M~O, AlzO~, ~nO, o r  T i ~ a ) ,  6716 

KETONES/SEPAR~T~C)? PROCESSES 
Prcceszi~9 %~e product< cf the Fischer--Tropseh PrOCeSS~ 

655E 

H~drozen~tlo~ ~f hrowm ceal tar b~ the Klever process 
(t~r~erl? D.~.P.301,773,1~23] (Use of Mo catalyst 
yield~ 70 percent S-free benzine), 226S 

~EL~EL-EN~ELHARDT REACTION/CHEMICAL REACTION KINETICS 
S y n f h e ~ i ~  Of hNdrocarbons f r o ~  carbon monoxide and water 

vap~e. Vii. ~ i n e t i c s ,  mecbanis= and technlque of the 
t e c h n i c a l  reaction usin9 ~ o n  ea%al~%s, 67E2 

KQPPE~5 ~SC~S 
I)e~ulfuriz~%ion of g~ wltb ammonia water~ 621 
Ga~iflcaticn of  coa l  by the Kopperc--Totzek process (With" 

air-s~eam Or O-stee~ ~i~ture at 12000), ZSOS 
i n t e g r a l  gasification of fuels b~ %he Kcppars process 
(?roduct~c~ of ~as far use in Fischer-Tropsch s~nthesis 
Of s~nThe#~c m~tor  Splrit)~ ZSO0 

Ox~ge~ gasi f icat ion processes in German~ 34?7 
Ux~gen i~ t h e  production of h~drogen synthesis gas (58 

refece~ce~i, description of Koppers~ Winker~ L u r g i ~  
~h~ssen--Salscs~ and Leuna proeesses]~ 3581 

Present sta)US of  desulfurize%ion of coke-oven gas, 271 
P r o d u c t i o n  of s ~ n t h e t i c  gas (Description of Koppers and 

turgi pro.cosset), 3784 
Recover~ of by-product nitrogen and sulfur in the coke- 

oven and gas industries, 2S5 
S~nthe~i~-~a~ production b~ the Koppers generator gas 

process (Using brown coal briquets), $692 
S~nthesis ~as from coa l  (Lurgi pressure process; Wellman-- 

Galushe process; Winkler pro~ess; Koppers process; 
Wimter~bmll-Schmalfeld% process; Metaligesellechaft 
prooess; Plntsch process; Th~ssen-Galocs~ process; 
undergrcued gasifjcatlon; 54 references], ~72~ 

Use o f  ox~(en to g a s l f ~  c~bustihles (Lurgi process for 
q ~ i f y i n g  i i g n i l e ~  at 20-30  kg/sq, cm. and Koppers 
process of crackiag fuels), 3509 

KOPPERS-TOTZEK PRO:ESS 
Clean ener!~ fro~ coal  (~eview of fundamental c h e ~ f s t r y  

and csnt.~etin~ schemes for gasification processes)~ 

5574 
Coal gasification plants may be solution tc U. S. gas 

@hortages~ 17el 
Development and application of the gasification of 

pulverized coal  b~ %he Koppers--Totzak procass~ 4095 
Gasification of solld fuels (Gaslflcatlon of low 

temperature lignite coke wlth 0 and steam], 4587 
Gasification of pulverized coal by ~he Koppers--Totzek 

process, 4655 
K-T coal gasification process - a po!lutlon-free process 

for p r o d u c i n g  s~nthetic gas fuel, 173~ 
Koppers--Totzek gasification process (Gasification using 

coal dust and 0 ) ,  4472 
Koppers--~otzek process for the gaslfieatlon of 

pulverlzed coal, 3719 
Manufacture of synthesis gas b~ gaslfleatlsn of all kinds 

of fuels by %he Kmppers--Totzek p~oeess~ 4Z2Z 
Production of crude s~nthesls gas from ash-rich coal b~ 

the Koppers--Totzek process; purification of the crude 
s~n%hesis gas and preparation of the purified s~nthesis 
gas for ammonia s~nthesis~ 4978 

Production of gas from coal by the Koppers--Totzek 
process.(Ratlo o f  c a l o r i f i c  value of gas to the± of 
coal was 75-77~), 5407 

Production of gas from coal through a commercially proven 
process5 5347 

Production of s~nthetlc gas from Joban coal and natural 
gas (Operation report on Koppers--To%zek furnace), 4564 

Suspension gasification of Indian coals: pilot-plant 
studies (Use of Koppers--Totzek-%ype suspension 
gasification plan%], ~9S7 

S~nthesis gas productlcn b~ the Koppers--Tmtzek [process] 
(Discussion of necessity for constant composition o f  
s~nthesis gas because of Its use in preparation of 
v a r i o u s  fuels, etc.), 4855 

Synthetic fuels from hydrocarbon sources: technology, 
economics, markets, 5562 (NP-19993) 

KOPPERS-TOTZEK PROCESS/ECONOMICS 
Town gas production from coal by the Koppers--Tmtzek 

process (Economics], 4856 
KOPPERS-TCTZEK PROCESS/EQUIPMENT 

Newer gasification techniques ( A i r  replaced b~ 0 in 
modern gas works, especially in production of s~nthesis 
gas; use of fine coal dust and coarse grain coal]~ 3845 

KOPPERS-TOTZEK PROCESS/REVIEWs 
Coal gasification (Review of coal gasification 

fundamentals including coal charaeterist!es~ coal 
processings chemical reactions, and thermodNnamics; low 
and h i g h  Btu g a s  p r o d u c t i o n ) ,  5401 (NP-20097)  

Waste heat r e c o v e r ~  and its application ~o %he gas 
indUs%rN (Review describing design features and working 
principles of different types of heat-recovery 
appliances and waste-heat practice im solid fuel 
gasification indus±r~; 14 references)~ S026 

LASER RADIATION 
Gasification of coal with laser light irradiation, plasea 

jet~ and discharge-generated excited species (Review 
with 25 references), 5160 

LEAHY PROCESS 
Cleaning high-sulfur gases (Review; Fold process; soda- 

ash process; Leuh~ process)~ 440 
LEAKS/PRESSURE DEPENDENCE 

Underground gasification of fuels. Effect of some 
technological parameters mf the underground 
gas~ficatlon of coal un the amoup% _el ~gas l¢~kase 
(Leakase and relative loss increase with rise in static 
pressure in u n d e r g r o u n d  gas genera%cr)~ 4756 

Underground gasification of fuels. Decreasing the leakage 
of blast and gas in the underground gasifiee±ion of 
Moscow brown coal (23 references), 4767 

LEUNA PROCESS 
Gasification of solid fuels in Germany b~ the Lurgi, 

Winkler~ and Leans slagging-tNpe gas-producer processes 
(Use of 0 as gas-making flutd)~ ~5~5 

LICHTENBERG PROCESS 
Lichtenberg gasification process i n  molten salt znd its 

s~gnificanee for heat economy (NaCI et 900 to lO000C)~ 
3163 

LIGNITE/CARBONIZATION 
Changes in state of combination of inorganic constltuen%s 

during carbonization of Victorian brawn coal (0 %o 
IO00oc),  192 

Diesel oll from coal tar, 6806 
Findings about gas fmrmation in %he earl~ stages of the 

carbonization process based on pyrol~tie experiments~ 
5237 

Trumble low- tempera tu re  carboniza%fon process ( L i g h t  
g a s o l i n e  p r o d u c t ) ,  61 

LIGNITE/CHEMICAL REACTIONS 
Dissimilar behavior of carbon monoxide plus water and of 

h~drogen in hydrogenation (CO--water mixture compared 
with H as asent for conversion of lignite, bltuminous~ 
and subbltuminous coal %0 benzene-solable oil), 6958 



LIGNIrE/COKI~5 6S2 

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

LIGNIT£/COKING 
Coking process and appara tus  (Recovery of  distillates and 

smokeless fue l  r e s i d u e ) ,  23 
LIGNITE/DESULFURIZATI3N 

S u l f u r  behav io r  and seques te r i ng  of s u l f u r  compounds 
during c o a l  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 ,  and  
combustion. Final report (Desulfurization and 
g a s i f i c a t i o n  o f  b i tum inous  c o a l ,  l i g n i t e ,  anthrac i te ,  
and pyr i te) ,  5227 (PB--211 481) 

Use of sulfur-rich lignite [Removal of sulfur co~pounds 
from coal, l i g n i t e ,  coal gas, f lue gas, ard coke-oven 
gas), 976 

LIGnITE/DISTILLATION 
C o n s t i t u e n t s  of l i g n i t e s  and their behavior on low- 

t empera tu re  d i s t i l l a t i o n  (Benzene and benzene- -e thano l  
mixture a s  e x t r a c t a n t s ) ,  7196 

D i s t i l l i n g  solid carbonaceoue m a t e r i a l s  ( In con tac t  w i th  
superheated steam and heated r e f r a c t o r y  m a t e r i a l ) ,  25 

Light hydrocarbons from distillation of fuels in presence 
o f  a l k a l i  or a l k a l i n e  e a r t h  s a l t s  o f  f a t t y  a c i d s .  7 0 5 0  

Liquid hydrocarbons by dry distillation of bituminous or 
oi l-contalning materials (Dry distillation at 4 5 0 - 6 5 0  ° 
of coal, l i gn i t e ,  o i l  shale, or o i l  sand), 7161 

Muldens te in  l i g n i t e  d i s t i l l a t i o n  p l a n t  ( P r o d u c t i o n  of  
l o c o m o t i v e  f u e l  (plant d e s c r i p t i o n ) ) ,  5667  

Phenols crystallizable from lignite tar, 7054 
LIGNITE/GASIFICATION 

Coa l  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  
Cost d a t a  f o r  g a s i f i c a t i o n  o f  l i g n i t e  in  an e x t e r n a l l y  

heated r e t o r t  (Production of syn thes i s  gas) ,  4310 
Development o f  an expe r imen ta l  s lagg lng~ 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 yn thes i s  gas at p ressures  
to 400 psig (Gasif icat ion of North Dakota l i gn i t e  and 
bituminous c o a l  c h a r ) ,  4 8 8 0  

E f f e c t  o f  c e r t a i n  l i g n i t e  p r o p e r t i e s  on f i r e  d r i f t  
~ovements advancing toward the blow, 4613 

F ixed-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  f o r  o p e r a t i n g  
under s lagg ing  c o n d i t i o n s  ( D e s c r i p t i o n  o f  p ressure  
gasifier, s lagg ing  t e c h n i q u e ,  and compar ison of Lurg l  
p r o c e s s ) ,  4 8 7 8  

G a s i f i c a t i o n  o f  s o l i d  f u e l s  in e f l u i d i z e d  bed (Reac t i ons  
ulth air and with CG a at 800, 850, and 900 ° at I atm 
pressure), 4179 

G a s i f i c a t i o n  of  l i g n i t e  in the commerc i a l - sca le  p i l o t  
p l a n t  at  Grand Forks ,  3700 

Gasification of lignite in e commercial-scale pilot 
plant. Progress report for 1947-48 (Corrosion of 
v e s s e l s ) ,  3987 

G a s i f i c a t i o n  o f  subb i tuminous  coal  and l i g n i t e  in 
e x t e r n a l l y  heated r e t o r t s  ( P r o d u c t i o n  o f  CO and H), 
3 5 8 5  

Gasification o f  s o l i d  f u e l  (Process  desc r ibed  in  which 
f u e l  is  b rought  i n t o  c lose  con tac t  w i t h  l i q u i d  s lag  in  
r o t a t a b l e  c o n t a i n e r ) ,  4930 

G a s i f i c a t i o n  o f  l i g n i t e  in  a gas -p roduce r  of  o r d i n a r y  
c o n s t r u c t i o n  ( A n a l y s i s  o f  l l g ~ i t e s  used and p roduc ts  
f o u n d ) ,  4663 

G a s i f i c a t i o n  of young f u e l s  ( l i g n i t e s )  under p ressure  
w i t h  p r e l i m i n a r y  d r y i n g ,  3666 

G a s i f i c a t i o n  o f  s o l i d  o r  l i q u i d  f u e l s ,  4 0 0 2  
G a s i f i c a t i o n  of l i g n i t e  by BCR [ B i t u m i n o u s  C o a l  Research]  

two-s tage  superp ressure  process (Hot s y n t h e s i s  g e l  
genera ted  i n t e r n a l l y  by r e a c t i o n  of benzene or  
cyc lohsxane~ O, steaa in s imu la ted  f i r s t  stage t h a t  
e n t r a i n s  and g a s i f i e s  p u l v e r i z e d  c o a l  feed;  equ ipmen t ) ,  
5192 

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  the d i r e c t  p r e p a r a t i o n  o f  
c o n v e r t e r  gas (Gsslf!catlon o f  seeicoked brown c o a l s ) ,  
4377 

G a s i f i c a t i o n  o f  l i g n i t e  i n  • c o m m e r c i a l - s c a l e  p i l o t  
p l a n t .  Progress r e p o r t  January 1, 1949 to  June 30, 1950 
(18  month p e r i o d ;  7 .8  to 16.4 thousand f t S / h r  of gas ) .  
3961 

G a s i f i c a t i o n  of w a t e r - c o n t a i n i n g  f u e l s  (Use of a l k a l i  
metel~ a l k a l i n e  e a r t h  me ta l ,  Fe a l u e i n a t e a  end 
s i l l 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 ) ,  4586 

G a s i f i c a t i o n  of s o l i d  carbonaceous m a t e r i e l s  (Two-s tage  
process f o r  c o a l ,  l i g n i t e ,  o l l  ahale~ e t c . ) 9  3947 

Graph i ca l  r e p r e s e n t a t i o n  o f  some g a s i f i c a t i o n  process 
parameters  on D o l i n s k i l s  hexagon(e l  d iag ram]  (Review 
end d i scuss ion  o f  g a s i f i c a t i o n  process pa rame te rs ) ,  
5076 

HYGAS p i l o t  y i e l d s  o p e r a t i n g  data ( P r o d u c t i o n  of 
s u b s t i t u t e  n a t u r a l  gas f r o m  l i g n i t e  g a s i f l c e t i o n ) t  5599 

Improv ing  the c a l o r i f i c  va lue  o f  f u e l  gases ( C a l o r i f i c  
v a l u e  Of g a s e s  f r o m  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~ ob ta ined  
by r e a c t i o n  at  350-400 ° between CO z end H in  the 
gases), A925 

New t e c h n o l o g i c a l  s y s t e m s  of underground g a s i f i c a t i o n  o f  
i l g n l t e a  and the p r e l i m i n a r y  r e s u l t s  o f  t h e i r  use, 4305 

Oxygen g a s i f i c a t i o n  o f  l i g n i t e  a t  N e y v e l l ,  4 9 7 9  
P i p e l i n e  g a s  f r o m  l i g n i t e  g a s i f l c a t l o ~  ( U s i n g  t h e  C o n s u l  

Carbon D i o x i d e  Accep to r  P rocess ) ,  4952 ( P B - 1 6 6 8 1 7 )  
P r o d u c t i o n  of  c rude  ameon la -ayn thee le  gas from Nor th  

Dakota  l i g n i t e  in  an a n n u l a r - r e t o r t  g a s l f l e r ,  4 4 6 1  
S l a g g i n g  f i x e d - b e d  g a s i f i c a t i o n  o f  Nor th  D a k o t a  l i g n i t e  

I t  p ressures  to 400 pstg~ 5177 (BM-RI-7408) 

S t a t ~  of  t h e  g a s i f i c a t i o n  o f  l i g n i t e ,  e s p e c i a l l y  t h a t  o f  
r o u g h  ~ i g n i t e ,  3 7 0 7  

lechnical u t i l i z a t i o n  of the Uelenje l i gn i te  (Economics 
of Lurgc and Fischer--Tropsch syntheses in production 
o f  CHw)t 3752 

Thermal requirements for the gasif icat ion of l ign i te  in 
an externally heated re tor t ,  3972 

Water-gas-shift equilibrium in the gasification of 
lignite ~ith steam, 3858 

LIGqlTE/HYDR]GENATID~ 
Colloidal solution and hydrogenation of l i gn i te  (At 400 

to  430 c and 200 atm us ing Mo ox ides  as c a t a l y s t ) ,  2267 
Destru:tive hydrogenation of carbonaceous materials 

(Catalyst containing Re in colloidal form), 2220 
Destructive hydrogenation (Catalysts of Cr, W, U, Me, Co, 

Ni, or Fe, their compounds or mixtures, in colloidal 
form), 2199 

D e s t r u c t i v e  hyd rogena t i on  of  m a t e r i a l s  such as c o a l .  
brown coal, and lignite (Using Prussian blue as a 
c a t a l y s t ) ,  2353  

Gaseous hydrocarbons by hydrogenation of coals and  chars 
(Comparison of products from lignite, bituminous coal~ 
a t h r a c i t e ,  and char on a Mo c a t a l y s t ) ,  2921 

Hydrocarbons from phenolic tars. I f .  Catalytic 
hydrogena t ion  under p ressure  (Cues s and MoO3 c a t a l y s t s  
at 460 to 460 ° and 80 to 275 elm pressure), 5704 

Hydrogenat ion  o f  c o a l ,  t a r t  o i l s ,  e t c .  (A t  I 0 0  a r m  end 
460 to  490eC us ing No c a t a l y s t ,  a d d i t i o n  of  I 
compounds), 5694 

~ydrogenating carbonaceous materials such as lignite or 
coal ~Mix ing w i th  c l ay  and hyd rogena t i ng  a g e n t ) ,  2215 

Hydrogenat ion  and pe t rog raphy  of subb i tuminous  coa ls  and 
l i g n i t e s  (Ca ta l yzed  hyd rogena t i on  at 200 to  300 aim and 
430 to 450°C),  5883 

H y d r o g e n a t i n g  c o a l s  and  l i g n i t e s  ( A l k a l i  o r  a l k e l l n e  
earth metals or their allo~s or salts as catalysts), 
2 4 1 8  

H y d r o g e n a t i o n  o f  l i g n i t e  ( B e r g i u s  p r o c e s s ) ,  2 2 6 3  
H y d r o g e n a t i o n  a t  h i g h  p r e s s u r e  i n  t h e  p r o d u c t i o n  o f  f u e l s  

and  l u b r i c a n t s  ( R e v i e w  on h y d r o g e n a t i o n  o f  l i g n i t e .  
c o a l ,  and  t a r ) ,  2 6 9 3  

H y d r o g e n a t i o n  o f  c o a l .  e t c .  ( C o a l  m i x e d  w i t h  f u s e d  
m e t a l l i c  So, hydrogenated at  500oc end 100 e l m ) ,  2155 

Hydrogena t ion  o f  coal  ( P r o d u c t i o n  o f  l i q u i d  or  gaseous 
hydrocarbons at 450 to 600oc and 35 to 420 aim us ing 
ammonium molybdate a s  c a t a l y s t ) ,  2998 

Manufacture of synthetic l i q u i d  f u e l s  ( A d d r e s s  on 
e v o l u t i o n  of t echn i c  of hyd rogena t i on  of coal end 
l i g n i t e s ) ,  5 7 9 4  

M u l t i s t a g e  e b u l l a t e d - b e d  c o a l - o i l  h y d r o g e n a t l o n  e n d  
h y d r o c r a c k i n g  ( H y d r o g e n a t i o n  a t  7 5 0 - 9 5 0 0 F  a n d  1 0 0 0 - 4 0 0 0  
psig i n  ebullated bed), 3117 

Recent p rogress  i n  the hyd rogena t i on  o f  c o a l ,  l i g n i t e ,  
t a r  p roduc ts  and o t h e r  s u i t a b l e  m a t e r i a l s  f o r  the 
manufacture o f  motor f u e l  and l u b r i c a t i n g  o i l s  
(S l ch roma l  alloys), 2320 

S o l , a l t o n  process f o r  carbonaceous f u e l s  (Use 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  end  l o w - s u l f u r  f u e l  f r o m  
fossil solid f u e l ) ,  7329 

LIGNITE/PYROLYSIS 
P y r o l y t i c  c o n v e r s i o n  and cok lng o f  f i n e l y  d i v i d e d  s o l i d  

b i t u m i n o u s  m a t e r i a l  a n 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  
o f  produc ts ;  des ign o f  a p p a r a t u s ) ,  7077 

LIGNITE/SEPARATION PROCESSES 
Compound i s o l a t i o n  f rom brown coa l  by l o w - t e m p e r a t u r e  

evacua t i on  ( 3 5 ° C ) ,  ?388 
LIGNITE/SOLVENT EXTRACTION 

C o n s t i t u e n t s  o f  l i g n i t e e  and  t h e i r  b e h a v i o r  on l o w -  
t empera tu re  d l s t I l l e t i o n  (Benzene and benzene--ethanol 
m i x t u r e  as e x t r a c t e n t s ) t  7196 

E x t r a c t s  of coa l ,  e t c .  ( S o l v e n t  e x t r a c t i o n  us ing 
hydrogenated o i l s .  a c i d  o i l s ,  o r  m i x t u r e  o t  t e t r a l i n  
a n d  c r e s o l  u n d e r  p r e s s u r e ) t  7 2 4 4  

Hydrocarbons by e x t r a c t i o n  o f  carbonaceous m a t e r i a l s 9  
7297 

S o i v e t i o n  process f o r  carbonaceous f u e l s  (Use o f  s o l v e n t  
e x t r a c t i o n  to o b t a i n  low-ash and l o w - s u l f u r  f u e l  from 
f o s s i l  s o l i d  f u e l ) ,  7329 

So lvent  e x t r a c t i o n  o f  o i l - b e a r i n g  sha les ,  c o a l s ,  and 
l i g n i t e s ,  7302 

So lvent  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 a l l l n ~  c reso l9  
naph tha lene ,  octehydroanthraeene, phenanthrene~ 
oc tahydrophenanthrena9 oc tehyd roch rysene t  d e c e l i n ,  and 
some m i x t u r e s ) ,  7315 

S o l v e n t  e x t r a c t i o n  o f  l l g n i t e s  a n d  b i t u m i n o u s  c o a l s  
(Compar ison o f  d i o x a n e t  p ropano l ,  end p y r l d l n e  f o l l o w e d  
by CHCIs), 7296 

So lven t  e x t r a c t i o n  of  Saskatchewan l i g n l t e s .  I S .  Note On 
the p r o p e r t i e s  o f  the a x t n a c t t  7320 

LIMESTONE/CHEMICAL REACTIONS 
Mathematical m o d e l l i n g  o f  the l i m e s t o n e - s u l f u r  d i o x i d e  

r e a c t i o n  in  a f l u l d i z e d - b e d  c o m b u s t o r ,  1961 
LIMESTONE/COMPARATIVE EVALUATIONS 

Dispersed-phase a d d i t i v e  t e s t s  f o r  SOs c o n t r o l .  Progness 
r e p o r t  on p i l o t  p l a n t  i n v e s t i g a t i o n  to  e v a l u a t e  the 
p o t e n t i a l  o f  d i r e c t  l i m e s t o n e - d o l o m i t e  a d d i t i v e  f o r  
c o n t r o l  o f  s u l f u r  d i o x i d e  f r o m  c o m b u s t i o n  f l u e  gas 
( D e t e r m i n a t i o n  o f  r e a c t i v i t y  o f  l imes tone  and d o l o m i t e  
w i th  S d i o x i d e ;  d o l o m i t e  more e f f e c t i v e  then l imes tone  
in  g e n e r a l ) ,  1416 
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Coal and c i l - ~ h 4 1 e  p r m c e ~ s i u g  and c o m b u s t i o n .  Subpane l  

r e p o r t  V used in p r e p a r i n ~  %he AEC C h a i r m a n l s  r e p o r t  t o  
the  P r e s i d e n t  ( H i g h e r - e f f i e i e n a ~  f l a l d i z e d - b e d  
~yste~), 206% (WASH-1281-~) 

LfQUID FUELS/SYNThETIC FgELZ 
Coal 9e~Ificetisn: the CUED process plus char 

gasification, ~452 
LI~IJID PRODUCTS 

Characterization of ooal liquefaction product~ by high- 
r e ~ o l u t t ~ n ~  iow-u~ita~e ~a~5 spectrometry, 6~85 

Coal liqu~factlcn (Coal mDd solvent in presence of H 
~ u l f [ d e  yie~ l i q u i d  b~drcoarbons from coa l  extract), 
6921 

Liquid fuel obla~ed b~ thsrmaI solution of solids (Use 
of ~ e t r a l i n  a~ solvent), 7267 

kcw-tempe~etur< distillation of solid fuels~ its 
si~nlflcance for production of  coke and liquid fuels 
(Review), ~949 

LIQUID PEODUCTa/CHEHICAL COM~OSITiON 
Chemical  c o m p o s i t i o n  o f  l iquid  products of COal 

h~drogenatlcn~ 7001 
LIQUID PEDDUCT3/CHEHICAL HE~CTION YIELD 

Garrett's coal p y r c l ~ l ~  process ( P ~ r o i y s i s  at lO?SSF for 
s h o r t  t ~ e ;  y i e l d s  of 35~ of l i q u i d  p r o d u c t s ;  tar 
h ~ d r o g e n a t e d  tO g i v e  low-S f u e l  o i l ) ,  7024 

LIQUID PRODOCTS/DESULFORIZATI~N 
C o a l - o i l - g a s  r s f i n e r S  o f f e r s  SNG~ r e f i n e r y  f e e d ,  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 ~  c ~ e r a t i n g  v a r l a b l e s ~  
co~ ta~  p r o d u c t  v a l u e s ,  and economic  f e a s i b i l i t y  o f  
t e a l - c o n v e r s i o n  c o ~ p l s x  f o r  p r o d u c t i o n  o f  h i g h - B t u  g a s ,  
liquid feeds:tuck for pe%roLem refinery, and low-S fuel 
f o r  p e t e r  ~la~te were examined), ~47Z 

Desulfurized liqelds and gases from coal (Use of 
hydrucracking catalyst such as Co, Mo~ W, or Fe), 2083 

LI~I'[~ P~UDUCTZ/DISTILL~TI~N 
Coal h~drc~<n,~tio~ (Hvdr~e~tion under conditions 

producing m~i~l~ heavN oils with minor amounts of 
~iddle oils and ~asoline), 287S 

F r e c t t c n ~  frC~ the vacuum di~tillatien of a coal 
hydrogenate (Hi~her-bsiilng material c o n t a i n s  higher 
percentage of a~ometis fraction)~ 7163 

LIOUID PEODUCTS/FR~CTION~TION 
Fr~ctio~atin~ c~[ liquefastlcn products with light 

c r o ~ n i s  s o l v e n t ~  (Light o r g a n i c  solvents with critical 
temperatures l e s s  tha~ 800°F~ e.g., benzene~ pyridine~ 
or hexane), 6957 

Fracti~na%[orl of coal liquefaction products in  a mixture 
of ~av~ ~rld light croa~io solvents (Preferred heavy 
~ r g a s t c  s~IventE include ~nthracene oily %etralln, 
catalytic cr~cker recycle stackss and thermally cracked 
stacks; l i q h t  ~olvents include benzene, pyridine, and 
hexa~e)~ 6955 

Lt~UIO P~ODUCTS/HY~OGE~ATIQN 
Ce~:l~tic hgdrctrea%in ~ of coal-derived l i q u i d s  

(Labor~t~r~ inve~ti~stio~ to determine suitable 
catalyst5 and h~drotreatlng system for converting 
llqaid product~ or  tars from coal to raw material for 
praduction c~ ~soline}, $849 

D e , t r a c t i v e  h~dro~enation of coal and other materials 
(AIs~ inolude~ catalytic h~drogenation of liquid 
produe%~], 216Z 

H~dvo~enati~n of blgh ~lecular weight substances after 
removal from ~Iddle oil~ by adsorption on silica Qel or  
e l u ~ i n i a  < e l ,  2190  

H y d r e ~ e n o l y ~ I s  0£ c o a l  h y d r o g e n a t i o n  products 
(Noncatalt'tic h~drogenatlen at 525 t o  ?OOUC, 150 t o  250 
aim, H suppl~ of 4 to 20 mole/moles and residence time 
cf less t h a n  15 m~n), 6779 

LIQUID ~EODUCTS/M~SS SPECTRCSCflPY 
AnalySIs of liquld pruducts from c o a l  h y d r o g e n a t i o n  by 

~as~ s~ectromstr~, 6724 
LIOUID PRODUCTS/PRODUCTION 

H ~ d : o g e n ~ t i o n  ef low-tempe?ature tar under various 
conditions (Use of (NH~]aMoO~ cn s i l i c a  g e l  or AI(OH}~ 
a& catel~sts tO produce l i q u i d  p r o d u c t s ;  450 t o  500 s 
and lO0 to  350 aim pressure), 2428 

P r o s p e c t s  f o r  u t i l i z e t i o n  o f  gases c o n t a i n i n g  c a r b o n  
monox ide  and h y d r o s e n  In  s ~ n t h e s i s  o f  c h e m i c a l s  and  
fUeI~ (U~e of CO and H from cheap brown coals In 
synthesis Of chemicals, l i q u i d  fuels, and high 
o a l o r i f i e  value gas; e q u i p m e n t ) ,  4V44 

LIQUID PRODUCTS/PURIFICaTION 
Coal llqoe~acticn solids removel (Removal by adding ooal 

e x t r a c t - e n r i c h e d  s o l v e n t  containing a% least 20 v o l ~  
c o a l  e x t r a c t  m a t e r i e l s  b o i l i n g  be low c a .  400OF o r  above 
ca.  lO00SF) ,  7031 

LIQUID PRODUCTS/PYRgLYSIS 
H~drogenol~sis of coal hydrogenation products 

(NoncataiN±lo hydrogenation at 525 t o  ?OOOC~ 150 %o 250 
aim, H SUpp[~ of 4 tO 20 mole/mole~ end residence time 
of less than 15 min), 6779 

LIQUID PRODUCTS/RECOVERY 
Desulfurized l i q u i d s  and gases from coa l  (Use o f  

hFdrocrackins catalyst such as Co, Mo, N, or  Fe), 2083 
LIQUID PRODUCTS/REFINING 

R e f i n i n g  o f  c o a l  hydrogenation p r o d u c t  (One hundred parts 
o~ h~drcgenate combined with SO to lUG parts aromatic 
hydrocarbon and 2 to 5 parts of co~gulan%~ such as 
sulfuric ecid; top and bottom layers processed 
separatel~], 2981 

LIQUID WASTES/CHEMICAL ANALYSIS 
Analyses of tars, chars, gases~ and water found in 

effluents from the Synthane process. Technical progress 
report~ 5578 (PB-229218/3) 

LIQUID WASTES/DESULFURIZATION 
Removal of hydrogen cyanide and hydrogen sulfide from gas 

works and coke-oven liquid effluents (Use of ferric 
compounds; HCN converted into oyanates and complex 
compounds)~ 1345 

LIQUID WASTES/PURiFICATION 
Removal of hydrogen cyanide and hydrogen sulfide from gas 

works and coke-oven liquid effluents (Use of ferric 
compounds; HCN converted Into oyanates and complex 
compcunds)~ 1345 

LIQUIDS/DESULFURI2ATION 
Cyclio use of calcined dolomite to desulfurize fuels 

undergoing gasification (Use of CoO plus MgO or Ca 
carbonate plus MgO to desulfurize fluid fuels has been 
hampered by lack of means to reoover elemental S from 
CaS plus MgO while also recovering original solid in 
form suitable for reuse In desulfurization step), 1404 

LIQUIDS/GASIFICATION 
Gasification of solid or liquid fue~ (Gasification in 

descendlng bed of solid heat carrier), 4889 
Gasification of liquld and solid fuels without formation 

of combustion-chamber deposits (Fuel gasified at 600- 
9005), 4899 

Gesifleation studies (Annotated bibliography on 
gasification of solid fuels, decomposition of liquid 
and gaseous hydrocarbons~ and goals of gasification; 54 
references)s 4980 

Production of city gas from solid end liquld fuels (Study 
of gaslfloat£on of coal under pressure and combination 
wlth gasification of liquid hydrocarbons or wlth 
cerburetion of H-rich gas from natural gas), 4984 

LIQUIDS/HYDROGENATION 
Gases for use as fuel (Liquid and solid fuels 

hydrogenated at 50-150 aim and 800-900 ° to glue gases 
rich in methane)~ S006 

LOW BTU GAS 
Future of low Btu gas in power genera%ion, 5400 

LOW BTU GAS/DESULFURIZATION 
Coal gasification (Review of coal gasification 

fundamentals including coal characteristics~ coal 
processing~ chemical Peac%ionss.and thermodynamics; low 
and hlgh Btu gas product£cn), 5481 (NP-20097] 

Coal technology: key to clean energy. Annual report, 
1973-74 (Production cf synthetic fuels from coal), 5567 
(NP-20078) 

Evaluation of ceal-gasifioatloD technology. Part If- Low- 
and IntermedIate-BTU fuel gases (Review with 48 
referenees~ recommendations for future work; brief 
descriptions of various processes), $571 (NP-2OOSO-P2] 

Production of low-btu gas from coal in combine%ion with 
advanced power cycles (Efficiency increases high- 
temperature desulfur[zation), 5323 (PB-228857/9) 

LOW BTU GAS/PRODUCTION 
Clean energy from coal (Winkler gaslfloation process for 

production of low Dtu gas), 5592 
Coal gasification, a state-of-the-art review (Chemical 

principles of coal gasification, developments f r o m  1985 
%o 1950, and from 1950 %0 1973, production of syn%hetlo 
natural gas and low bta fuel gas from cmal~ and 
underground gaslfloatlon of coal; reviews with 52 
references; diagrams and flowsheets), SZ27 

Coal gasifioation. Low DTU fop power station emission 
control (Efficiency of gasification plant is 80~)~ E382 

Coal gasification: low B.t.u. gas for power station 
emission controls 5439 

Coal gasification (Review of coal gasification 
fundamentals including coal characteris%ics~ coal 
processing, chemical reactions, and thermodNnamlos; low 
and high Btu gas production), 5481 (NP-20097) 

Coal-oil-gas refinery offers SNG~ ref~ner~ feed, low- 
sulfur fuel oil, 5474 

Coal technology: key to clean energy. Annual report, 
1973-74 (Production of synthetic fuels from coal), 5567 
( N P - 2 0 0 7 5 )  

Conversion of solid fuels to low Btu gas~ 5572 
Conversion techniques. Subpanel report VI used in 

preparing the ARC Chairman's report to the Presidentg 
5552 (WASH-128!-6) 

Development of the CO a acceptor process directed towerds 
low-sulfur boiler fuel. Annual report 1 Sep 1970--1 Nov 
1971 (Production of low-sulfur fuel gas by coal 
gasification), 5241 (PB--210 840) 

Directional properties of c o a l  and their utlllza%ion In 
underground gaslfica%ion experiments, SE45 

Economics of generatlnS clean fuel gas from coal using an 
elf-blown two-stage gaslfler (Low Btu gas verslon of 
BI-GAS Process using air 59 300 psig), 5234 (NP-20087] 

Evaluatlon of ooal--gesiflca%iQn technology. Par% II. Low- 
and intermedlate-BTU fuel gases (Review wlth 48 
references; reoommenda%ions for future work; brief 
d e s c r i p t i o n s  of  various processes), 5571 (NP-2OO80-F2] 

Gas-from-coal. Update ( C o a l  gasification), 5617 
H~drogen as a fuel source (Production of Iow-~%u hydrogen 

of hydrogen-rlch mixed gas from ooal), 5438 
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........................................................... 
IGT U-GAS ( c l e a n  u t i l i t y  g a s )  pnoceas ( P l o w s h e e t s  for 

r e t r o f i t  p l a n t ,  s e p a r a t e  new l o w - b t u  gas f a c i l i t y ,  and 
combined c y c l e ;  economic  c o n s i d e r a t i o n s ) ,  5421 

K-T coal g a s i f i c a t i o n  process - a p o l l u t i o n - f r e e  p rocess  
f o r  p r o d u c i n g  s y n t h e t i c  gas f u e l  ( K o p p e r s - - T o t z e k  
p r o c e s s ) ,  1733 

Low Btu  gas f o r  power p l a n t s  ( R e v i e w  w i t h  35 r e f e r e n c e s ) ,  
5367 

Low sulfur boiler fuel u s i n g  t he  CONSOL CO z a c c e p t o r  
p r o c e s s .  F e a s i b i l i t y  s t u d y ,  5068 ( P B - 1 7 6 9 1 0 )  

New t e c h n o l o g i e s  i n  coa l  u t i l i s a t i o n  i n  t he  USA - key t o  
f u t u r e  ene rgy  s u p p l i e s  ( P r o d u c t i o n  o f  syngas, low Btu 
g a s ,  and s y n t h e t i c  l i q u i d  f u e l s ) ,  5587 

Noncsk ing  coa 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 ,  5609 
P r e l i m i n a r y  r e s u l t s  released for Wyoming i n  s l t u  

g a s i f i c a t i o n  t e s t ,  5559 
P r e s e n t  and f u t u r e  p o t e n t i a l  o f  US coa t  ( D i s c u s s i o n  o f  

d e s u l f u r i z a t i o n ,  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  
t e c h n o l o g i e s  in  USA), 2071 

P r o d u c t i o n  o f  e l e c t r i c i t y  v i a  coa l  and c o a l - c h a r  
g a s i f i c a t i o n ,  R and D r e p o r t  No, 65 ,  i n t e r i m  r e p o r t  No, 
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  o r  coa l  cha r  i n t o  
e l e c t r i c i t y  v i a  t he  p r o d u c t i o n  o f  low Btu gas fon  
c o m b u s t i o n  i n  an advanced combined g a s - a n d - s t e a m  
t u r b i n e  power c y c l e ) ,  5480 ( N P - 2 0 0 7 5 )  

P r o d u c t i o n  of low Btu gas i n v o l v i n g  coa l  p y r o l y s i s  and 
g a s i f i c a t i o n ,  5452 

P r o d u c t i o n  of I o w - b t u  gas from coal in c o m b i n a t i o n  w i t h  
advanced power c y c l e s  ( E f f i c i e n c y  i n c r e a s e s  h i g h -  
t e m p e r a t u r e  d e s u l f u r i z s t i o n ) ,  5323 ( P B - 2 2 8 8 5 7 / 9 )  

R e s u l t s  o f  e x p e r i m e n t s  w i t h  unde rg round  g a s i f i c a t i o n  o f  
brown coal in N o r t h e r n  Bohemia ( C z e c h o s l o v a k i a ) ,  4641 

S t a t u s  o f  SO 2 remova l  sys tems ( L i m e s t o n e  s c r u b b i n g  seems 
to be the only technologically feasible method), 1548 

Sulfur d e v e l o p m e n t s :  low b* t .u ,  gas f o r  power p l a n t s ,  
5563 

Sulfur removal from hot  p r o d u c e r  gas ( G a s i f i c a t i o n  i n  
s t i r r e d  f i x e d  bed to  p roduce  low Btu gas ;  32 m a t e r i a l s  
used as  sorbents for H sulfide), 1850 

Technological a l t e r n a t i v e s  to  flue gas d e s u l f u r l z a t i o n  
( S t a t u s  o f  coa l  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  
p r o c e s s e s ) ,  1853 

Technology and cost of coal gasification (Compares L u r g i  
p rocess  w i t h  a v a r i e t y  o f  new p r o c e s s e s ) ,  5181 

T e c h n o l o g y  and cos t  o f  coa l  g a s i f i c a t i o n  (Econom ics  o f  
new g a s i f i c a t i o n  p r o c e s s e s ) 9  5471 

Trends  in gas m a n u f a c t u r e  ( H i s t o r i c a l  r e v i e w  of s y n t h e t i c  
gas p r o d u c t i o n ) ,  3954 

When w i l l  s y n t h e t i c  f u e l s  b e g i n  flowing f rom coa l  ( S t a t u s  
o f  s e v e r a l  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  p rocesses  
in  USA), 5584 

W i n k l e r  p rocess  f o r  the  p r o d u c t i o n  o f  l o w - B t u  gas f rom 
c o a l  (Rev iew  w i t h  no r e f e r e n c e s ) ,  5353 

LOW BTU GAS/PURIFICATION 
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 I .  Low- 

and i h t e r m e d i a t e - B T U  f u e l  gases (Rev iew  w i t h  48 
references; recommendations for future work ;  br ie f  
descriptions of various processes), 5571 (NP-2OO80-P2) 

LUBRICANTS/DESULFURIZATION 
D e s u l f u r i z a t l o n  of waste gases and f u e l s  ( L i t e r a t u r e  

s u r v e y  i n c l u d i n g  l e g i s l a t i v e  measures ,  c o s t  
c a l c u l a t i o n s ,  and p r o c e s s e s ) ,  1947 

LUBRICANTS/HYDROGENATION 
H y d r o g e n a t i n g  ca rbonaceous  m a t e r i a l s  ( H a l o g e n  o r  S 

compounds of solid metalloids or  o f  NH, as c a t a l y s t s ;  
compounds Of P, Se, Te ,  As, Sb~ S t ,  Z r ,  and B as 
c a t a l y s t s ) ,  2475 

LUBRICANTS/PRODUCTION 
R e f i n i n g  of brown coal to oil and lubricants by 

h y d r o g e n a t i o n  ( R e v i e w ) ,  2801 
LUBRICATING OILS/PRODUCTION 

L o w - t e m p e r a t u r e  h y d r o g e n a t i o n  of N o r t h e r n - B o h e m i a n  brown- 
coa l  t a r s  ( C o n t i n u o u s  p rocess  f o r  p r o d u c t i o n  o f  moto r  
f u e l s ,  a lkanesw lubr icat ing o i l s ,  pheno ls~  and 
c r e s o l s ) ,  2916 

L o w - t e m p e r a t u r e  hydrogenation of N o r t h e r n - B o h e m i a n  brown- 
c o a l  t a r s  ( T a r  i s  h y d r o g e n a t e d  a t  a p p r o x i m a t e l y  341 ° 
and 300 atm w i t h  use of WS e c a t a l y s t ) ,  6721 

P r i n c i p l e  e f f e c t s  of t he  l o w - t e m p e r a t u r e 9  h i g h - p r e s s u r e  
h y d r o g e n a t i o n  c o n t a c t  c a t a l y s t  and I t s  i n f l u e n c e  on the  
TTH p rocess  ( P r o d u c t i o n  o f  s a t u r a t e d  h y d r o c a r b o n  
m i x t u r e  c o n t a i n i n g  g a s o l i n e ,  d i e s e l  o i l ,  l u b r i c a t i n g  
o i l ) ,  2803 

Repo r t  on the  i n v e s t i g a t i o n  by f u e l s  and l u b r i c a n t s  teams 
at the  W l n t e r s h a l l  A. G, ,  L u t z k e n d o r f ,  nea r  Muche ln ,  
Germany ( F i s c h e r - T r o p s c h  p r o c e s s ;  m a n u f a c t u r e  o f  
c a t a l y s t s ;  p r o d u c t i o n  of g a s o l i n e  and l u b r i c a t i n g  
oils), 6158 

Two-s tage  g a s i f i c a t i o n  o f  s a p r o p e l l t i c  m a t t e r  ( P r o d u c t i o n  
of o l i  from s a p r o p e l e t i c  coal), 4294 

Two-s tage  p rocess  f o r  p r o d u c t i o n  o f  c h e r i c a l  
i n t e r m e d i a t e s ,  mo to r  o i l  and gases by h y d r o g e n a t i o n  of 
Cheremkhovo coa l  t a r  ( H y d r o c a r b o n  g a s e s ) ,  2911 

LURGI PROCESS 
B e h a v i o r  o f  the  l o w - t e m p e r a t u r e  t a r  p roduced  a t  Most 

d u r i n g  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  ( B e h a v i o r  of 
f r a c t i o n s  of c o a l  t a r  in  h y d r o g e n a t i o n  p r e h e a t e r a ,  hea t  

e x c h a n g e r s ,  and s u p e r h e a t e r s ) ,  4192 
C h e m i c a l l y  m i n i n g  c o a l  ( H a r l t 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 ) ,  5508 
Clean energy  f rom coa l  ( R e v i e w  o f  f u n d a m e n t a l  c h e m i s t r y  

and c o n t a c t i n g  schemes f o r  g a s i f i c a t i o n  p r o c e s s e s ) ,  
5574 

Clean f u e l  gas f rom coa l  g a s i f i c a t i o n  ( L u r g l  p rocess  
f o l l o w e d  by A l k a z i d  wash to  remove HzS f rom the  f u e l  
g a s ) ,  1697 

Coal and t e c h n i c a l  a l t e r n a t i v e s  (Power  p r o d u c t i o n  based 
on lean  f u e l s  p roduced  by coa l  g a s i f i c a t i o n ) ,  5201 

Coal g a s i f i c a t i o n  i n  Grea t  B r i t a i n ,  4839 
Coal g a s i f i c a t i o n  f o r  c l e a n  ene rgy  ( D e s c r i p t i o n  o f  L u r g l  

p r o c e s s ) ,  5604 
Coal g a s i f i c a t i o n :  s t a t e  of t he  a r t  ( S t a t u s  o f  a n / o v a  

g a s i f i c a t i o n  p e o c e s s e s ) ,  5431 
Coal r e s e a r c h  In  US. P a r t  II ( R e s e a r c h  on u n d e r g r o u n d  

g a s i f i c a t i o n ,  L u r g i  p r o c e s s ,  end p e r m e a t i o n  method o f  
oxygen p r o d u c t l o n ) ,  3822 

Commerc ia l  concep t  d e s i g n s  (6  p r o c e s s e s ) ,  5350 
C o n s t r u c t i o n  and o p e r a t i o n  o f  o x y g 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 s ,  3639 
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  coa 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  
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  0 and steam s t  
20 -30  a t m ) ,  4301 

E v a l u a t i o n  of 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  1. 
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 r o b l e m ;  d e s c r i p t i o n  o f  
v a r i o u s  p rocesses  f o r  coa l  g a s i f i c a t i o n ) ,  5257 ( N P -  
20088 )  

F i x e d - b e d  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  for 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 r e s s u r e  
g a s i f i e r ,  s l a g g i n g  t e c h n i q u e ,  and c o m p a r i s o n  o f  L u r g l  
p r o c e s s ) t  4878 

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 - - T r o p s c h ,  L u r g i ,  
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 ) ,  3662 

Fuel  r e v o l u t i o n  (A r e v i e w  o f  coa l  l i q u e f a c t i o n  end 
g a s i f i c a t i o n  and o f  t he  F i s c h e r - T r o p s c h  s y n t h e s i s ) ,  
6201 

Gas f o r  gas t u r b i n e s  by L u r g i  p r e s s u r e  g a s i f i c a t i o n  o f '  
c o a l ,  5143 

Gas f rom coa l  ( F e a s i b i l i t y  o f  L u r g i  p r o c e s s  f o r  
p r o d u c t i o n  o f  SNG), 5525 

Gas mak ing  f r o m  brown c o a l  ( D e s c r i p t i o n  o f  L u r g i  gas 
p l a n t  i n  M o r u e l l ,  A u s t r a l i a ) ,  4200 

Gas m a n u f a c t u r e .  1. P rocess  s u r v e y  ( G r o w t h  and 
d e v e l o p m e n t  o f  B r i t i s h  gas I n d u s t r y  1955-65  and m a j o r  
c o a l - b a s e d  g a s - p r o d u c t i o n  p rocesses  ( L u r g i t  
c a r b o n i z a t i o n ,  and w a t e r  g a s )  e re  r e v i e w e d ) ,  4947 

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  ( C o a 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  
i n  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  former a t t r s c t i v e ) ~  4654 

Gasification of solid fuels i n  German v by the L u r g l ,  
Ninkler, and Leuna s l a g g i n g - t y p e  g a s - p r o d u c e r  p r o c e s s e s  
(Use o f  0 as g a s - m a k i n g  f l u i d ) ,  3535 

Gasification moves from r e s e a r c h  to  d e v e l o p m e n t  ( C u r r e n t  
g a s i f i c a t i o n  p r o j e c t s  and p r o c e s s e s  i n  USA (1972)), 
5320 

G a s i f i c a t i o n  o f  b i t u m i n o u s  coa l  - s t a t u s  and p r o s p e c t s  
( E c o n o m i c  e v a l u a t i o n  o f  4 p r o c e s s e s  f o r  p r o d u c i n g  SNG), 
5273 

G a s i f i c a t i o n  o f  f u e l s .  P r e s s u r e  g a s i f i c a t i o n  Of brown 
c o a l  f o r  town gas p r o d u c t i o n  i n  V i c t o r i a ,  A u s t r a l / a ,  
4322 

G a s o l i n e  from c o a l  v i a  t he  S y n t h o l  p r o c e s s ,  6745 
General facilities offslte, and utilities f o r  coal 

g a s i f i c a t i o n  p l a n t s ,  5413 
German u t i l i t y  p l ans  800 MW combined c y c l e  p l a n t  u s i n g  

coa l  g a s i f i e r  (Uses  L u r g i  c o a l  g a s l f i e r ) ~  5535 
Hard coal mining in t he  USA and i t s  f u t u r e  p r o s p e c t s  

( 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  f l u e  g a s  
d e s u l f u r i z a t i o n  o f f e r  s o l u t i o n s  to  SO e e m i s s i o n  
p r o b l e m s  when coa l  i s  used as e n e r g y  s o u r c e ) t  1928 

How Amer i can  c o a l s  a re  b e i n g  e v a l u a t e d  in  a L u r g i  
gasifier for SNG p r o d u c t i o n  ( T e s t s  o f  4 American 
coals), 5581 

H y d r o g e n a t i o n 1  c h r o m a t o g r a p h y  end t h e r m o d l f f u s l o n  of 
electrosteticaily p u r i f i e d  l o w - t e m p e r a t u r e  t a r  ( P r i m a r y  
t a r  e x t r a c t e d  i n  e l e c t r o s t a t i c  t a r  e x t r a c t o r  d u r i n g  
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  i n  L u r g i  ovens ;  a u t o c l a v e  
h y d r o g e n a t i o n  a t  180 t o  3500C i n  p resence  of Mo s u l f i d e  
c s t a l y s t ) l  2979 

I n v e s t i g a t i o n  of the use o f  oxygen 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 ,  and P a r t  I V .  S y n t h e s i s  of gaseous 
h y d r o c a r b o n s  a t  h i g h  p r e s s u r e  ( C o m p a r i s o n  o f  4 
gasification processes), 3461 

L a r g e - s c a l 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  end product ion 
of a g a s  m i x t u r e  for s y n t h e s i s  of f u e l s  ( L u r g i ,  D l d i e r ,  
end F l s c h e r - T r o p s c h  p r o c e s s e s ) ~  5738  

L i q u i d  gas and coa l  ( R e s e r v e s  of gas and coal f oe  
s y n t h e t i c  l i q u i d  fuel p r o c e a s e s ) t  3499 

L o w - t e m p e r a t u r e  c a r b o n i z a t i o n  of b i t u m i n o u s  c o a l  for the 
p r o d u c t i o n  o f  s o l i d  t l i q u i d ,  and gaseous f u e l s  
( P r o p e r t i e s  and uses of l o w - t e m p e r a t u n e  t a r ,  g a s o l i n e ,  
gas ,  and liquefied g a a ) t  115 

L u r g i  g a s i f i c a t i o n  e x p e r i m e n t a l  work  c a r r i e d  ou t  a t  the  
U n i v e r s i t y  o f  M e l b o u r n e ,  3648 

L u r g i  g a s i f i c a t i o n  p r o c e s s ,  4640 



655 MAGNESIUM OXIDES/CHEMICAL REACTIONS L u r g i  g a ~ i f i c a t J o n  p l a n t  to be u s e d  for methanol ( L u r g i  
brown coal 9asification plant in Merwell, Australla)~ 
5536 

L u r c l - g a ~ i f i e r  ~ests of Pennsylvania anthracite 
(Gaslflcetion with 0 and steam in fixed bed), 4565 

L u r g l  h l g h - p r e s ~ u r e  gasificatlcn. From British 
Intelligence Ohiectives Sub Committee Final Report, No. 
521, Z472 

Lurgi process for ccmpiete ~aslflcation of coal with 
oxygen u~der pressure (Description of large-scale 
experimental plan~: ~lxture of steam and 0 under 20 %0 
30 a t ~  p~ess~re], 3246 

iurgi ~rocess (Productlon of  SNG f rom coal), 5460 
Lurgi process:  Use for complete gasification of coals 

with stea~ a~d oxygen under pressure (Possibilities for 
Alabama eoal~], 375S 

M~thana±Ic~ cf coal gas f o r  SNG (Coal gas produced b~ 
L u r g i  gasifica%ie~ p r o c e s s ) ,  5620 

New developme~ in  the ~anufacture and use of brown-coal 
gas, ~172 

9 p e r e t [ n g  and economic possibilities of using processes 
for the comptete gasification o f  bituminous coal, 3644 

Oxygen ~asificatien processes in G e r m a n ~  3477 
Oxyge~ in the ~roductien o f  h~dro~en synthesis gas (58 

r e f e ? e ~ c e s ~  d e s c r t p t i o m  o f  Koppe r s~  W i n k e r ,  L u r g i ,  
ThNssen--Galocs~ and Leuna processes), 3581 

Panhandle %0 build big coal substitute natural gas plant 
(Lurgl gas{ficat~on plant to produce SNG), 5528 

Peak load problem in gas prcduotlon, 4509 
Possibilit~ of obtalning s~nthesls sam lOG + Hs].in 

semicoking furnaces throuch the enrichment of the blast 
~ith oxygen, 467~ 

Fc~er pian~ i~tegrated ~ith pressure gasification of coal 
(Froduc%icn o f  fuel gas to  run gas turbines), 5221 

Prepare coal f o r  gasification (Preparations for Lurgi 
~rcc~ and for speration~ using fluid-bed reactors), 
5606 

F r e ~ s u r e  ga~Ificatiom o f  fuels (Lurgi  generator and other 
processes e.=~parad), 4625 

P r e s s u r e  gasi~icatlon of bituminous coal in Dorsten (Use 
of Lurg[ high pressure gasifiers), 4890 

Prchle~ of ce~ple%£ gasification, 3380 
Prcductic~ of h i g h - c a l o r i c  gases in .Lurgi-system f u r n a c e s  

h~ Ion-temperature carbonization o f  lignite 
(Ga~[f{ca~io~ o f  lignite brlque%s at 610-50°), 4552 

[>roduotlon of  SN~ frev coal (Hydrogenation route is 
preferred: Lurgi process (gasification) has 
disadvantages), 55~4 

Production cl illumina~ing 9as in pressure generators 
(U~i~ %he Lurgi process], 5478 

Prcduct~o~ of ~nthetle gas (Desorlptlcn of Koppers and 
L. r g i  p P o c u ~ s e s ) ,  37a4 

Vrcd~ction e~ domestic gas in a semlcoking generator on 
5tea~-ox~ge~ hiss%, 4708 

h e c o v e r ~  ~nd u t i l i z a t i o n  o f  n i t r o g e n  and s u l f u r  p r o d u c e d .  
i~ eo=l  carbo~Izatlen (Recovery as useful p r o d a e t s ) ,  

Sixteen gasification plants possible by 1985 (First 
p l a n t ~  would  be based On Lurgi technolegy)~ 5533 

Staff r~ort on coal gaslf~catlcn: processes and effects 
(Review OF pTccesse~ for production of high Btu gas)~ 

Z t a t u £  ~f coal liquefaction t e c h n o l o g y  (Comparison of 
e c o n a m i c ~  and fea~ib~lltH of liqaefaction processes), 
7~19 

5 ta tu~  r a p o r t :  %he AGA/OCR coal ~as£fication program 
(Statu~ of various gasification processes), 5432 

Sgnthe~[s gas from COal (Lurgi pressure process; Wellman- 
G~lu~h~ proce~: W~nkle~ process: Koppers process: 
W[ntersh~li-Sch~alfeldt process ;  Metallgeselischaft 
process: Plntsch process~ ThNssen-Galocsy process: 
underground g~iflcation: 54 references), Z723 

5~ntbesi~ ~s production by L u r g t  pressure gasification 
of coal, 5142 

S ~ t b e ~ i e  ga~ production b~ oxygen--steam gasification 
(Apwlica~io~s to  the  Winkler producer and  the Lurgi 
process), ~!~ 

S y n t h e % i c  fuels from h~droearbon sources: technology, 
economics,  markets, 5~6Z (NP-19993) 

Technological alternatives %0 flue gas desslfurlzatlon 
(Status of coal liquefaction and gasification 
processors), 185~ 

T e c h n o l o g y  a~d cost cf coal gasification (Compares L u r g i  
p r o c e s s  w i t h  a vartet~ o f  new processes)~ 5181 

Tech~olog~ ~d cOS% cf coal gasification (Economics of 
new qasi~ica%ion processes), 54?I 

Timino cf .~n i,~tlal pipeline-gas-from-coal enterprise 
(Eccncmizs o f  Lurgi-predueed pipeline quality gas), 
~96~ 

T r a ~ s f o r m l ~ g  c o a l  i n t o  sNnthetie gas or o i l  (Flow 
d i a g r a ~  e f  gasificetlen (underground), enrichment 
process, Lurgi process~ and hydrogenation and 
fluldlzation process), ~620 

Treatment of low-temperature tar. I. Phenol treatment of 
low-temperature tar, 6045 

Tr~ai~ of A~erican coals in L u r g i  pressure - gasification 
pla~t a~ Nestfield, 8co%land (Modification i n  gasifier 
de~ign)~ 5~61 

Use of oxygen to gasify combustibles (Lurgi process for 
gaslf~i~g lignltes at 20-30 kg/sq, cm. and Koppers 
prcoes~ of cracking fuels], S50g 

Use of oxygen and high pressure in complete gasification. 
I. Gasification wlth oxygen. Rep%. Z9 of Joint Research 
Committee~ Inst. Gas Eng. end Univ. Leeds (iurgI plant 
using lignite: use of Oa--Na and Co--CO2, air--steam, 
and 02--steam mixtures), S83S 

When will synthetic fuels begin flowing from coal (Status 
o f  several coal gasification and liquefaction processes 
i n  USA), 5584 

World's first synthetic natural gas from coal plant on 
stream (Commissioning of L u r g i  plant at WesTfield), 
5534 

LURGI PROCESS/COAL GASIFICATION 
Lurgl pressure gaslfioatlcn as a modern method for 

processing coal Into synthetic gas (Review with special 
application to India), 5140 

Production of low-him gas from coal in combination with 
advanced power cycles (Efficiency increases high- 
temperature desulfurlzation), 5323 (PR-228857/9) 

SNG - where will It come from, and how much will it cost 
(Chemical reactions for productlon of substitute 
natural gas; flowshee% for naphtha gaslfication~ 
d i a g r a m  o r  fluidized bed gasification; fuels refinery 
for SNG; diagram for Lurgi pressure gasification~ 
flcwsheets or coal for gasfication, power; descriptions 
of various processes; SNG is prlnoipall~ methane), 5SOS 

LURGI PROCESS/ECONOMICS 
Discussion of town-Gas production from hlgh-ash brown 

coal (Calculations on effects of coa l  ash on 
gasification results i n  L u r g i  high pressure 0 
gasification installation; e c o n o m i c s ;  35 r e f e r e n c e s ] ,  
3995 

G a s i f i c a t i o n :  r e d i s c o v e r e d  s o u r c e  o f  c l e a n  f u e l  ( C o a l  c a n  
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  g a s ,  b u t  i% 
i s  economically u s e f u l  in only some applications), 5321 

Long-distance transmission of gas from works making gas 
b~ carbonization and hlgh-pressure processes, 3515 

Pressure gasification of solid fuels (Review of histor~ 
o f  Lurgi flxed-bed gasifier; econmm~ o f  process; 48 
references), 4858 

Pressure gasification of solid fuel (Principal features 
incorporated in high-capacity L u r g i  gasifier; 
advantages end disadvantages of process; economics of 
process), 4953 

Technical utilization of the ValenCe lignite (Economics 
of Lurgi add Fischer--Tropsoh s~ntheses in production 
o f  CH~), 3752 

LURGI PROCESS/EQUIPMENT 
Comparative tests with Lurgi carbonizing equipment, 4090 
Lurgi-gasifier tests of Pittsburgh-bed coal (Description 

o f  apparatus), 5002 
P r e s s u r e  g a s i f i c a t i o n  w i t h  o x y g e n  o f  s o l i d  f u e l s  i n  

German~ (Process changes needed to use bituminous coal 
in L u r g i  brown coal gasifiers; temperature of high- 
pressure steam has t o  be Iowered)~ 4796 

SNG - where will it Come from, and how much will it cost 
(Chemlcal reactions for p r o d u c t i o n  of substitute 
natural gas; flowsheet fur naphtha ~asifioation; 
diagram or fluidized bed gasification: fuels refinery 
for SNG: diagram for Lurgi pressure gasification: 
flowsheets or  coa l  f o r  gasfication, power~ descriptions 
of various processes; SNG is principally methane), 5308 

LURGI PROCESS/REVIEWS 
Coal gasification (Review of coal gasification 

fundamentals including coal characteristlcs~ coal 
processing, chemical reactions, and ±hermudNnamics~ low 
and h i g h  Btu gas p r o d u c t i o n ) ,  5481 (NP-20097)  

L o w - t e m p e r a t u r e  gas f r o m  L u r g I  o v e n s  ( R e v i e w ) ,  3993 
Lurgi pressure gasification as a modern method for 

processing coal  into synthetic gas (Review w i t h  special 
application to  India), 5140 

Waste heat r e c o v e r ~  and its a p p l i c a t i o n  t o  the gas 
industry (Review describing design features and working 
principles of different t~pes of heat-reouver~ 
appliances and waste-heat p r a c t i c e  i n  s o l i d  fuel 
gasification Industry; 14 references), 5026 

LURGI PROCESS/THERMAL EFFICIENCY 
F o s s i l - f u e l  power p l a n t  process based on Lu rg t  p r e s s u r e  

g a s l f i c a % i o n  o f  coa l  (Gas d e s u l f u r i z a t i o n ] ,  5163 

MAGNESIUM CHLORIDES/CATALYSTS 
C a t a l y s t  f o r  u s e  i n  d e s t r u c t i v e  h y d r o g e n a t i o n  o f  

c a r b o n a c e o u s  m a t e r i a l s  ( U s e  o f  Mg s a l t  a l o n g  w i t h  
m o l y b d i c  a c i d  o r  ZnO}, 2194 

MAGNESIUM HYDROXIDES/CHEMICAL REACTIONS 
N e u t r a l i z a t i o n  o f  a c i d  g a s  c o m p o n e n t s  ( R e m o v a l  o f  S 

dioxide and HCI using MgO or Mg h~droxide with V oxide 
oa % a l~s% ) ,  2137 

MAGNESIUM OXIDES/CHEHICAL REACTIONS 
Desulfurizatlon of fuels with calcined dolomite. I. 

Introduction and first kinetic results, 1557 
Neutralization of acid gas components (Removal of S 
dioxide and HCI using MgO or Mg hydroxide with u oxide 
catal~st)~ 2137 



MAGNETOHYDRODYNAMIC~ 685 

MAGNETOHYDRODYNAMIC$ 
Coal u t i l i z a t i o n  i n  brown coal ( l i g n i t e )  countries in  

c o n n e c t i o n  w i t h  deveopments  in  the f u e l  economy, 166 
MAGNETOHYDRODYNAMICS/POWER PLANTS 

Economic e v a l u a t i o n  o f  PHD-steam p o w e r p l a n t s  e m p l o y i n g  
c o a l  g s s i f i c a t i o n ~  5405  

MANGANESE/CATALYSTS 
Metal l ic  ~ons as catalysts for the removal of su l fur  

dioxide from boi ler- furnace gases (Fe ~÷ and Mn ions)~ 
303 

MANGANESE OXIDES/CHEMICAL REACTIONS 
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 i c a t i o n  I and 

metal lurgical  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, FeO, 
FezO] ,  o r  Fe~O~ with CE),  3529 

MANGANESE SULFIDES/REGENERATION 
Reactions involved and reaction ve loc i t ies  for the 

r e g e n e r a t i o n  o f  t he  s c r u b b i n g  s o l u t i o n s  in  the  me ta l  
t h i o n a t e  p rocesses  f o r  p u r i f y i n g  coa l  gas f rom ammonia 
and hydrogen sulf ide v 865 

MEASURING INSTRUMENTS/ENERGY SOURCES 
I n s t r u m e n t a t i o n  sys tems deve lopmen t  f o r  in s l t u  

p r o c e s s i n g .  5504 ( S L A - 7 3 - 9 1 9 )  
METALLGESELLSCHAFT PROCESS 

S y n t h e s i s  gas f rom c o a l  ( L u r g i  p r e s s u r e  p r o c e s s ;  We l lman-  
Ga luaha  p r o c e s s ;  W i n k l e r  p r o c e s s ;  Koppers  p r o c e s s ;  
Wlntershall-Schmalfeldt process; Metallgesellschaft 
p r o c e s s ;  P i n t s c h  p r o c e s s ;  Thyasen -Ga locsy  p r o c e s s ;  
u n d e r g r o u n d  g a s i f i c a t i o n ;  54 r e f e r e n c e s ) T  3723  

METAMORPHIC ROCKS/DISTILLATION 
E x t r a c t i n g  v o l a t i l e  h y d r o c a r b o n s  f rom c o a l ,  e t c . ,  7079 

METHANATION/CATALYSTS 
New ca ta l y t i c  needs for synthetic fuels.  Paper No. 17 

( C a t a l y s t s  f o r  u n i m p r o v e d  g a s i f i c a t i o n  and 
m e t h a n a t i o n ) ,  5260 

METHANATION/CHEMICAL REACTION KINETICS 
Cata ly t ic  methanation (Review with 130 references), 3101 
M e t h a n a t i o n  f o r  coa l  h y d r o 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  C09 CO z,  and H, wh ich  ape 
c a t a l y t i c a l l y  c o n v e r t e d  to  CH] :  N i - o n - a l u m i n a  c a t a l y s t  
u s e d ) ,  5139 

MZTHANATION/COST 
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 
r e v i e w e d  and i s  ~udged t o  be t h e o r e t i c a l i  V 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 not  ye t  been d e m o n s t r a t e d ) ,  3130 (OCR- 
RDR-60) 

METHAHATIDN/DPTIMIZATION 
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 o n  p r o c e s s  i s  so  l a r g e  t h a t  h e a t  
r e m o v a l  f rom r e a c t o r  i s  m a j o r  p r o b l e m  i n  p r o c e s s  
d e i s g n ) 1  5121 ( N P - 2 0 0 9 5 )  

METHANATION/THERMODYN~MIC3 
C a t a l y t i c  m e t h a n a t l o n  ( R e v i e w  w i t h  130 r e f e r e n c e s ) ,  3101 

METRA~E/CHEMICAL REASTIONS 
Inf luence o f  c a r b o n i z a t i o n  gases on b i t u m i n o u s  coa l  under  

p r e s s u r e ,  4985 
METHANE/COMBUSTION 

P r e p a r a t i o n  o f  s y n t h e s i s  gas i n  t he  O t t o  e n g i n e  w i t h  
s i m u l t a n e o u s  power p r o d u c t i o n  ( I n c o m p l e t e  c o m b u s t i o n  o f  
CH I w i t h  02 i n  d i e s e l  or  i n t e r n a l  c o m b u s t i o n  e n g i n e ) ,  
4303 

METHANE/DESULFURIZATIDN 
P u r i f y i n g  gases c o n t a i n i n g  hyd rogen  s u l f i d e  (HzS i s  

removed f rom CH~ and o t h e r  g a s  s t reams  by a b s o r p t i o n  i n  
d i e t h a n o l a m i n e ;  50~ d i e t h a n o l a m i n e  i s  more e f f i c i e n t  
t han  lOOg)~ 1198 

Removal of hydrogen  s u l f i d e  from gas m i x t u r e s  (By 
t r e a t m e n t  w i t h  m o i s t  AgsPO~, HgsPO~, Cus(PO~)z ,  
Zns(PO~)z~ o r  Cdz(PO~)  z s u p p o r t e d  on AIzO s o r  C) ,  1213 

S e p a r a t i o n  o f  hyd rogen  s u l f i d e  f rom methane o r  n a t u r a l  
g a s  (Gas s t ream of CH~ c o n t a i n i n g  <6 mole~ HzS 
s u b j e c t e d  to  a t  l e a s t  450 p . s . i ,  and t e m p e r a t u n e  low 
enough t o  f o r m  2 l i q u i d  phaaes~ one r i c h  in  CH~ and  one 
i n  HzS; HzS s o l i d i f i e d  by c o o l i n g  t o  < - 1 6 1 o ) ,  1178  

METHANE/ENRICHMENT 
Gas s c r u b b i n g  f o r  HzS remova l  end CH~ e n r i c h m e n t  ( 3 - s t a g e  

i n j e c t o r - t y p e  s c r u b b e r  with C i z  as a i d ) ~  1195 
METHANE/LIQUEFACTION 

L i q u e f a c t i o n  o f  methane a c c o r d i n g  to  r e c e n t  
i n v e s t i g a t i o n s  ( B e n z i n e  p r o d u c t i o n  ( r e v i e w ) ) .  5669 

METHANE/PRODUCTION 
' m S y n t h e t l c ' '  n a t u r a l  gas f rom c o a l  ( R e s e a r c h  on 

p r o d u c t i o n  o f  CH~ d i r e c t l y  f r o m  c o a l ) ,  3442 
4 9 t h  Repo r t  o f  the  J o i n t  Research  Commi t tee  o f  t he  Gas 

Research  Board  and the  U n i v e r s i t y  o f  Leeds .  C a t a l y t i c  
s y n t h e s i s  o f  methane f o r  t o w n - g a s  m a n u f a c t u r e  
( P r e p a r a t i o n  o f  c a t a l y s t  and  p u r i f i c a t i o n  o f  g a s ) ,  3420  

A p p a r a t u s  f o r  p r o d u c i n g  p i p e l i n e  gas by h y d r o g e n a t i o n  o f  
c o a l  ( C o a l  c o n v e r t e d  t o  methane by r e a c t i o n  o f  H s t  
e l e v a t e d  t e m p e r a t u r e s  and  pnesau res )~  5219 

B e h a v i o r  o f  n i c k e l  m e t h a n a t l o n  c a t a l y s t s  In  c o a l - s t e a m  
r e a c t i o n s .  Paper  No. 14 ( O n e - s t e p  g a s i f i c a t i o n  and 
m e t h a n a t l o n ) ,  5267 

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 t a l y s t  f o r  p r o d u c i n g  methane f rom h y d r o g e n  and c a r b o n  

monox ide  ( A g - - A I  and C o - - A l  c a t a l y s t s ) 9  4297 
C a t a l y s t s  f o r  gas r e a c t i o n s  ( P r e p a r a t i o n  o f  c a t a l y s t  by 

c o m b i n i n g  N l ( N O ] ) z ,  T h ( N 0 3 ) , ,  and SlO~ and 
p r e c i p i t a t i n g  w i t h  KzCO] ) ,  3490 

C a t a l y t i c  m e t h a n i z a t l o n  o f  ca rbon  monox ide  a n d / o r  ca rbon  
d i o x i d e  in  gases c o n t a i n i n g  hyd rogen  ( C o n v e r s i o n  o f  CO 
( a n d / o r  COz) in H - c o n t a i n i n g  gases i n t o  CH~ o c c u r s  a t  
100-400 ° o v e r  m i x t u r e  o f  N i o x i d e  w i t h  f i n e l y  d i v i d e d  Fe 
h y d r o x i d e  ( a n d / o r  Fe o x i d e )  and a l k a l i  me ta l  a n d ( o r )  
a l k a l i n e  e a r t h  me ta l  compound) ,  5231 

C a t a l y t i c  r e d u c t i o n  o f  ca rbon  d i o x i d e  to  methane and 
h i g h e r  h y d r o c a r b o n s  a t  o r d i n a r y  p r e s s u r e .  P r e l i m i n a r y  
c o m m u n i c a t i o n  ( R u t h e n i u m  powder9 r u t h e n i u m - - t h o r i u m  
a s b e s t o s  as c o n t a c t  c a t a l y s t s ) ,  3229 

C a t a l y t i c  m a n u f a c t u r e  o f  methane o r  m e t h a n e - c o n t a i n i n g  
m i x t u r e s  f rom c a r b o n  monox ide  and hyd rogen  ( U s i n g  a 
N i - - M n - - A ]  c a t a l y s t ) ,  6720 

C a t a l y t i c  a c t i v i t y  o f  s i l i c o n  d i o x i d e  i n  t he  carbon 
monox ide  and hyd rogen  s y n t h e s i s  CAt 350-500  o and 20-100 
atm), 6605 

C a t a l y t i c  s y n t h e s i s  o f  methane.  E x p e r i m e n t a l  work a t  the  
Fue l  Research  S t a t i o n  ( U s i n g  a N l : T h O 2 : k i e s e l g u h r  
( 1 0 0 : 2 2 : 1 0 0 )  c a t a l y s t ) ,  3418 

C a t a l y t i c  s y n t h e s i s  o f  methane.  E x p e r i m e n t a l  work on the 
Fuel  Research  S t a t i o n  ( U s i n g  Hi c a t a l y s t  s u p p o r t e d  on 
k i e s e l g u h r  and p romoted  w i t h  Th02 and MgO)~ 3604 

C a t a l y t i c  f o r m a t i o n  o f  methane from ca rbon  m o n o x i d e -  
hyd rogen  m i x t u r e s  ( N I - - A I z O  a c a t a l y s t s ;  c o r r e l a t i o n  
found  between Ni o r  A |zO s c o n t e n t  and s u r f a c e  s i z e  w i t h  
a c t i v i t y  o f  c a t a l y s t ) ,  6700 

C a t a l y t i c  p rocess  f o r  p r e p a r a t i o n  o f  a C H ~ - r i c h  f u e l  gas 
f rom m a n u f a c t u r e d  gas (NONE),  3361 

Coal  b reakage  w i t h  n u c l e a r  e x p l o s i o n  f o r  i n  s i t u  
g a s i f i c a t i o n  ( F o u r  n u c l e a r  e x p l o s i o n s  cases a re  
a n a l y z e d ) ,  5232 ( N V 0 - 5 4 4 - 1 )  

Coal b reakage  w i t h  n u l e a r  e x p l o s i o n s  f o r  i n  s i t u  
g a s i f i c a t i o n  ( C o a l  t o  be c o n v e r t e d  t o  C~) ,  5190 

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 r  
e n t r a i n e d  f l o w  r e a c t o r 1  5466 

Coal g a s i f i c a t i o n :  the  nee ene rgy  s o u r c e ,  5326 
Coal g a s i f i c a t i o n  ( P r o d u c t i o n  o f  h i g h - m e t h a n e - c o n t e n t  

n a t u r a l  gas s u b t i t u t e ) ~  5566 
Coal p y r o l y s i s  u s i n g  l a s e r  i r r a d i a t i o n  ( P r o d u c t  h i g h  i n  

methane bu t  v e r y  low i n  a c e t y l e n e  when done a t  c a k i n g  
t e m p e r a t u r e s  bu t  h i g h  in  a c e t y l e n e  w i t h  l a s e r s ) ,  7148 

COED c o a l - t o - c r u d e  p r o c e s s  moves i n t o  p i l o t - p l a n t  s tage  
( P r o c e s s  d e v e l o p m e n t  u n i t  y i e l d e d  f o l l o w i n g  p r o d u c t s  
( w t  X o f  d r y  c o a l ) :  c h a r  5 4 . 3 .  o l l  2 3 . 5 .  g a s  1 5 . 0 .  
w a t e r  7 .0  w i t h  the  gas c o n s i s t i n g  o f  ( v o l .  X )  CO 2 2 . 1 ,  
hyd rogen  5 1 . 0 ,  methane 2 0 . 9 ,  and e thane  6 . 0 ) ~  6842 

C o n v e r t i n g  the  ca rbon  monox ide  c o n t e n t  o f  gases i n t o  
methane ~ C a t a l y s t  c o n t a i n i n g  me ta l  o f  Fe g r o u p ;  use o f  
k i e s e l g u h r ,  a l u m i n a ,  b a u x l t e ~  SIC,  e t c . ,  as c a r r i e r s ) ,  
3514 

D e a l k y l a t i o n  o f  t a r  o l i  i n  t h e  p r e s e n c e  o f  an e l u m l n a  
c a t a l y s t .  E f f e c t s  o f  p r e s s u r e  and t e m p e r a t u r e  
( F o r m a t i o n  o f  benzene ,  t o l u e n e ,  x y l e n e ,  and n a p h t h a l e n e  
by h ~ d r o d e a | k v l e t i o n  o f  m e t h y l n a p h t h a l e n e  f r a c t i o n  f r o m  
t a r  o i l  i n  p resence  o f  AI o x i d e  a t  600 to  6500C and H 
p r e s s u r e  o f  30 to  50 atm)~ 2948 

Deeply  b u r i e d  coa l  can be c o n v e r t e d  to  methane 
( U n d e r g r o u n d  g a s i f i c a t i o n  w i t h  an o x y g e n - w a t e r  
e i x t u r e ) y  5484 

Deve lopment  o f  c a t a l y s t s  and r e a c t o r  sys tems f o r  
m e t h a n e , i o n  ( C a t a l y s t  c o n s i s t s  o f  Raney Ni sp rayed  o n t o  
p l a t e s ) ~  4912 

Deve lopment  o f  t he  HYGAS p rocess  f o r  c o n v e r t i n g  coa l  t o  
s y n t h e t i c  p i p e l i n e  gas ( C o a l - o i l  s l u r r y  used;  
h y d r o g a s f i c a t l o n  i n  2 s t e p s - a t  1300-1500OF to  produce 
methane f rom v o l a t i l e  l a t t e r  end then  a t  1700-1800OF to  
p roduce  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 

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 .  5075 

E v o l u t i o n  o f  gases f r o m  e u b b i t u m i n o u a  c o a l  ( C o a l  hea ted  
a t  2 . 8 o / m i n  f rom 150 to  ca.  10000;  gases s t u d i e d  were 
O~ N, CO~ C d i o x i d e ,  H. methane~ e t h a n e ,  p r o p a n e ,  end 
e t h y l e n e ;  p r e h e a t i n g  t o  600 ° would produce u e e f u l  gas 
and some t a r  p r o d u c t s  and l e a v e  c h a r  t h a t  i s  u s e f u l  f o r  
r e d u c t i o n ) ,  7143 

E x p e r i m e n t s  w i t h  a s e l f - g e n e r a t e d ,  c a r b o n - e x p a n d e d  i r o n  
c a t a l y s t  f o r  t h e  s y n t h e s i s  o f  m e t h a n e  ( S y n t h e s i s  o f  
high Btu gas u s i n g  F i s c h e r - - T r o p e c h  r e a c t i o n ) t  6804 

F i n d i n g s  a b o u t  gas f o r m a t i o n  i n  t he  e a r l y  s t a g e s  o f  the 
c a r b o n i z a t i o n  p r o c e s s  baaed on p y r o l y t i c  e x p e r l m e n t s ~  
5237 

F o r m a t i o n  o f  methane f r o m  ca rbon  m o n o x i d e - h y d r o g e n  
m i x t u r e s  i n  c o n t a c t  w i t h  l o w - t e m p e r a t u r e  coke at  
i n c r e a s e d  p r e s s u r e s 1  3306 

F o r m a t i o n  o f  methane by p a s s i n g  h o t  g a s  c o n t a i n i n g  CO and 
H i n t o  c o n t a c t  w i t h  N! c a t a l y z e r ,  3160 

F o r m a t i o n  o f  methane i n  the  p r o ¢ e s l  o f  c a r b o n i z i n g  gas 
c o a l s  (Mechan ism o f  f o r m a t i o n ) l  78 

Fue l  gas ( H e a t i n g  v a l u e  of  15000 B t u / e a ;  made by 
g a s i f i c a t i o n  o f  s o l i d  f u e I ;  3 r e a c t i o n  zones ;  o b t a i n  
gas h i g h  i n  CH,)~ 4011 

Fue l  g a s  c o n t a i n i n g  methane f rom s o l i d  f u e l s  ( P r e s s u r e  Of 
40 a t m o s p h e r e s  a t  7 0 0 e  f a v o r s  f o r m a t i o n  o f  CHa) ,  3923  

Gas f rom c o a l  ( M i x t u r e  o f  w a t e r  and O p i p e d  i n t o  t op  o f  
b roken  l a y e r  o f  c o a l  t o  i g n i t e  I t  and produce m a i n l y  
me thane .  CO, H, and C d i o x i d e ) .  5564 



687 METHANE/PRODUCTION Ca~ pips li~e t~e~smlssies of methane derived from 
pressure gasification and s~nthesls (NONE), 3656 

Gas Re,earth Board. Report of t h a  Director for the yesr 
194g, 3~97 

~a~eou~ h~drocarbon~, mai~i~ basidea ~ethane, from 
redu,:tlon of carbon monoxide (Use of mixed catalMs% of 
r e ,  Co, Ha, H:~O~, end K~CO~), '3391 

Ga~ificetloD (Of Coal  With oxygen and steam in  2-stage 
proce~ t~ produce CH~-rich gas and synthesis ~as), 
~157 

Gasified±ion o f  f c ~ i l  fuels in  a microwave discharge i n  
a r g o n  ( C h i e f  p r ~ d a c t s  wer£ H and CG w i t h  m e t h a n e ,  
ace~yiene~ a~d ethylene a~ ma~or hydrocarbons), 5206 

Gasification of solid or  liquid fusls, 4002 
(:a~ficati~n of ~[id carbonaceous materials (In 0 at 

18OO-2000eF ~o form CO and in steam at 1500--1700 ° tO 
for~ N a~d C0), 4288 

|~ igh-BtU ~a~ from coal v i a  g a s l f l c a t i o n  snd catalytic 
methanation (4~-at~ fluidized-bed ~asifier used at 950 ° 
to produce high ~ield= of methano; Rane~ Ni used as 
cata~%)~ 5155 

High-calorlfic-value ga~ from coal for pipeline 
tran~portatJc~ (Gas high in methane produoed from char 
frc~ low-temperature carbonization of col at 800- 
1400u~, ohar treated ~ith H and staam at 1200-20000F 
and 50-150 aim), ~967 

High-pressure hydro~enatlon of low-temperature tar (Use 
of molybdenum oxide catal~%~ 46505 I00 aim i n i t l a l  
pressure)~ 2444 

High-temperature reactors for coal gasification (Use of 
heat ~rcm nuclear reactors fop gasification of coal to 
yield H, CO, and CH~: nO references), 5269 

H~dr=c~rbon--o>;~@en mixtures (Production of Fischer-- 
Trcpsch s~nthesis gas)s 643! 

Hydrccarbon~ ~nd oxygen-containing organic compeunds f r o m  
c~rbon monoxide and steam (Reduction a% 130-400 a and 1- 
200 a~m u~ia~ Group VIii catalysts)~ 6628 

Hudrcga~ifiea~ion Of brews coal to produce me%hone 
natural ga~ (Equlpm~mt and procedures), 5189 

H~cr~£n p r e s s u r e  and two-stage mechanism for 
h~drc~enat~on of coal to methane (Two-stage process for 
methane production; mechanism Of attack o f  H on coal 
chan~e~ in 40 aim pressure range), 5027 

Hydropenatien of carbon ~ n o x i d e  (Starting gas obtained 
by ~aEiflc~tlcn Of fuels under pressure with steam and 

cr O-enriched air), 2874 
Hpdrc~en~tian of coal te gaseous hydrocarbons (Pilot- 

,cole te~t c~ nonfluidized and fluidized process at 
high temperature), 4102 

Hydroce~atlo~ of  carbon dioxide on niokel--kieselguhr 
c~tal~t ( P r o d u c t i o n  o f  CH~ and CO), 2849 

H!!drogen~tion of reamtive ~ r o u p s  in Yallourn brown coal 
(~ev tew of paper~ on hydregena%ion of low-rank goals; 
production of methane: h~drogesation at 40 aim and  
aOOoC], 4~20 

H~dro~esation ~f carbon ~ o n o x l d e  under pressure and with 
e×trectl~n o f  the catalyst i n  the reactor (Using Coy 
Ni, ~nd e~pe~laily Fe catalys~s)~ 8694 

llydro~enation e f  coal tO g i v e  methane-containing gases~ 
51~6 

H~drogeaatlon of carbon monoxide and c a r b o n  dioxide on 
su~p~r~e ' J  ruthenium catalysts at moderate pressures 
(Molecular weight of product decreases sharply wlth 
IncTea~in~ H/CO ratio of feed gas), 6813 

Hydrogenation of coal ( ~ r ~  pulverized coal entrained i n  
strea~ of H ~t 500-600 p.s.i- and passed through 
elo~ate~ heating t~be %o heat stream t a  <i min tO 600-- 
i000~; reaction lima i s  short; product contains h i g h e r  

o f  a r o m ~ t l c  h y d r e c a r b c n s  %han u s u a l ) ,  4866 
Hvdrooen~t~o~ o f  coal in  producing gaseous hydrocarbons 

(Comparison o f  fluldized-bed and fixed-bed reactions)s 
~6~2 

Improv ing  the c a l o r i f i c  value Of fuel gases (Calorific 
value o f  gases from pressure gasification o f  coal~ 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 reaction at 350-400e between COo and H in the 
gases), 4925 

lmprovi~ the heating values o f  f u e l  gases b~ methanatlon 
(Reaction of CO and/or CO a with H in presence of W 
sulflda to produce methane; catalyst preparation), 5119 

Influence cf ca~bonizatlon gases on bituminous coal under 
p r e s s u r e ,  4965 

Investi~atloss wlth a small pressure gaslfier. I. Study 
cf the reactions occurring i n  the fuel bed, 4091 

I n v e s t i g a t i o n s  an s~nthetie fuels carried o u t  at the 
K a i s e r  W~lhelm Instltut f u r  Kohlenforschung (Catalysts 
consisting cf ~IsO~ + Th ox ide  o r  ZnO-AlzOa)~ 6145 

K i n e t i c ~  o f  ~ e t h a n e  synthesis (i aim p r e s s u r e ,  300 %o 
3~0c), 3608 

Kinetic~ o f  gas synthesis u s i n g  recycle systems 
(Conve rs i on  o f  coa l  %C gaseous fuels; hydrogenation of 
CO a~d C dioxide over Raney Ni catalyst and a nltrided~ 
dusted Fe catalyst)~ 6034 

Kineties ef lignlte eher gasification. Relatlon %0 carbon 
d i o x i d e  accep to r  p rocess ,  5103 

L a b e r a t e r y - s s a l e  i n v e s t i g a t i o n  o f  c a t a l y t i c  c o n v e r s i o n  o f  
s~nthesls gas %o me%hone (Catalyst made by 
precipltating AI--Mn-promoted Ni salts on china cla~ 
with KmCO~ a o l u t i o n  from solution c o n t a i n i n g  Ni(NOa)a 
I 0 0 ,  Mn nitrate 20~ AI nitrate 13.6~ c h i n a  c l a y  25~ and 
K~C03 97" ~arts)~ 4117 

H a n u f a c t u r s  o f  town g a s  f rom g a s i f i c a t i o n  g a s  and i t s  
e c o n o m i c  a s p e c t ,  3559 

Mechan i sm o f  s y n t h e s i s  o f  m e t h a n e  f r o m  c a r b o n  m o n o x i d e  
and  h y d r o g e n  on a n i c k e l  c a t a l y s t 9  3344 

Mechan i sm o f  h y d r o g e n a ± i o n  o f  c o a l  %o me%hane~ 4973 
Mechanism of methane synthesis on a fluidized nickel 

catalyst (Possible reactions: CO ÷ 3H2 * CH~+ HzO and 
CO + H a O  ~ CO a + Ha), 4329 

Me%hana%ion f o r  coal h y d r o g a s i f i c a % i e n  ( S u b s t a n t i a l  
fraction of product gas is CO, CO~ and Hs which are 
catal~tioally c o n v e r t e d  to  CHs; Ni-on-alumina catalyst 
used), 5139 

He%hanation catalysts (Preparation of catalysts for 
production of methane from CO and H; evaluation of 
catalyst performance), 6965 

Methane (Removal of organic sulfur compounds using 
hydrated oxide of Fe; removal of HaS using gnU; 
p r o d u c t i o n  of methane using Ni catalyst promoted by 
AI), 3390 

Me%hone by catalytic h~drogenation of carbon oxides (HaS 
and other S compounds removed), 4266 

Methane formation d u r i n g  gasification of the Velenje 
llgnite (Maximum methane yield at i6 a%m and 750-900o], 
4918 

Me%hone formation in carbon monoxide- and dioxide- 
containing gas mixtures with various nickel catalysts, 
3228 

Methane from coal  (Hydrogasification f o r  p r o d u c t i o n  o f  
g a s e o u s  h y d r o c a r b o n s ] ,  4840 

Methane from carbon monoxide and hydrogen (Using an Ni-- 
Hn--AI catalyst)~ 4131 

Methane manufacture from carbon dioxide and hydrogen (Gas 
of >15~ CO s converted to CH~ in 2 stages over Ni 
catalyst at 180-250 o at atmospheric or elevated 
pressure; catalyst of 60~ Nis 30~ kieselguhr, 10~ MgO; 
COa--H conversion 84.5g in 1st stage and 90~ in and or 
98-9~ total yleld)~ 4270 

Methane production from solld fuels and steam (CH~ 
produced by coal and steam at 20 aim and 300-550o)~ 
4354 

Me tha ne  s y n t h e s i s  f r o m  H z ~ C O  m i x t u r e s  b~ means  o f  
s u l f u r - r e s l s t a n %  c a t a l y s t s  ( U s i n g  a Mo--AlaOs 
catalyst], 4711 

New concept for in situ coal gasificatlen, 3312 (URCL-- 
51217(Rev. I)) 

New concept for in situ coal gasification (Coal shattered 
with conventional explosives, then retorted wlth O--Hag 
mixture at 700-1300OK; reactants pumped into deposit at 
600-1000 psi and carbon dioxide and methane removed 
from bottom)s 5387 

Hew concept for in aitu coal gasification (Use of . 
conventional explosives and oxygen-water retortlng)~ 
5298 (UCRL-51217) 

New horizons for pressure gasification. Production of 
clean energy (Review of processes for converting fossil 
fuel feedbacks into CH~ no references), 6262 

Performance of slurry reactor for Fischer--Tropsch and 
related syntheses (Catal~st was precipitated Fe}s 6782 

Pipeline gas from coal (Gasification o f  coal to produce 
s~nthesis gas from which CH~ ls produced 
catalytiaall~), 4054 

Preiiminar~ coal gasification experiments (Reaction rates 
of subbituminous coal heated in steam and ste'am--H 
mlx%ure investigated up to 7250; at ca. 500 o p~rolysis 
produces CHd~ COa~ and char; mimimum temperature for 
r a p i d  r e a c t i o n  o f  c o a l  o r  c h a r  i s  c a ,  625 ° g i v i n g  
mostl~ H and COo; CH~ production increased by addition 
of H %o steam)~ 6377 

Pressure extraction o f  brown coals (Effects Of pressure 
on CH~ p r o d u c t i o n ) ,  7258 

P r e s s u r i z e d  h y d r o g a s i f i c a % i o n  o f  raw coa l  i n  a d i l u t e -  
phase reactor ( P r o d u c t i o n  of pipeline quallt~ gas after 
mlnor methanat£on), 5465 

Prooess for producing hydrogen-enriched hydroearbonaeeous 
products from coal (Solvent extraction at 300 %o 300oc; 
oa%al~tlo h ~ d r o g e n a % i o n  o f  extract; usa of Co oxlde--Mo 
oxide--Al oxide catalMst at 4400Cs 245 atm~ and 
residence time of 2.8 hr)s 4966 

Process to  make high-Btu gas from coa l  (by gasification 
in fluidized bed process), 5171 (P5-192413) 

Processing o f  coal~ 3295 
P r o d u c t i o n  of methane f rom c o a l .  Economic s%ud~ (Economic 

s tud~ of h l g h - B t u  p i p e - l i n e  gas - ) ,  3833 
P r o d u c t i o n  o f  h y d r o g e n  f r o m  c o a l  c h a r  i n  an e l e c % r o f l u f d  

reactor (Steam gasification of char)~ 5291 
Production of pipeline gas by hydrogaslflcation of coal 

(Pressures up to 3800 psig and temperatures %o 2100OF 
with H~ steam, and steam---H feed gases used)~ 9273 

~ r o d u c t i o n  of gaseous hydrocarbons b~ %he hNdregenatton 
o f  coal (At 800--900 ° and 20-50 aim pressure]~ 3405 

Production of hydrogen from coal char In an elec%rofluld 
r e a c t o r ,  3295 

Production o f  gases c o n t a i n i n g  methane (Finely divided 
carbonaceous material'ls heated a% 800-i000 ° In H), 
5018 

Purlfioatlon and methane formation from gas mixtures 
~ontainlng oxides Of carbon and hydregen (Combined 
desulfuriza%ion and me%hone formation on f l u l d l z e d  N~ 
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c a t a l y s t ) ,  1040 
Rap id  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 l n g  h i g h - v o l a t i l e  coa l  g a s i f i e d  
in  H a t  8 5 0 - 9 5 0 ° ;  p r o d u c t  gas c o n t a i n e d  25~ methane a t  
500 atm and 900o)w 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  COal c h a r s .  I. 
Hydrogen  p r e s s u r e s  up to 100 a tmosphe res  ( R e a c t i o n  
be tueen  H and coa l  c h a r ,  p r e p a r e d  f rom h i g h - v o l a t i l e  
coa l  by h e a t i n g  In N t o  7000,  t o  p roduce  methane was 
i n v e s t i g a t e d  at  600 and 1000 o up t o  100 a t m ) ,  4956 

Rap id  h i g h - t e m p e r a t u r e  h y d r o g e n a t i o n  o f  coa l  c h a r s .  P a r t  
I .  Hydrogen p r e s s u r e s  up t o  100 a tmospheres  
( E x p e r i m e n t s  p e r f o r m e d  in  t ube  a t  H p r e s s u r e  o f  100 
a im,  800 to  g50oc,  and f l o w  r a t e  o f  80 to  280 
l i t e r s / h e ;  h y d r o g e n a t i o n  gas c o n s i s t s  o f  me thane ,  
e t h a n e ,  and CO), 4959 

Rate o f  f o r m a t i o n  o f  methane f r o m  ca rbon  monox ide  and 
h y d r o g e n  w i t h  a n i c k e l  c a t a l y s t  a t  e l e v a t e d  p r e s s u r e s ,  
3864 

R e a c t i o n  k i n e t i c s  of t he  g a s i f i c a t i o n  o f  ca rbon  w i t h  
HeO--H m i x t u r e s  under  p r e s s u r e s  ( P u r e  C and coke 
c o n t a c t e d  w i t h  w a t e r - - A t  and w a t e r - - H - - A r  m i x t u r e s  a t  
950 -11500 ;  methane and CO f o r m e d ;  w a t e r  p a r t i a l  
p r e s s u r e s  o f  5, 125,  and 250 a im ;  H p a r t i a l  p r e s s u r e s  
f r o m  0 t o  50 atm;  t o t a l  p r e s s u r e  o f  50 a t m ) ,  4943 

R e a c t i o n  mechanisms o f  t he  F i s c h e r - - T r o p s c h  s y n t h e s i s .  
UXII. F o r m a t i o n  o f  methane d u r i n g  h y d r o g e n a t i o n -  
c r a c k i n g  (Use o f  !~C compounds o v e r  Cot Fe,  and Ni 
c a t a l y s t s ) ,  ~789 

R e a c t i o n  o f  coa t  w i t h  steam a t  h i g h  p r e s s u r e s  (Use o f  
t u n g s t e n  s u l f i d e  as c a t a l y s t  t o  c o n v e r t  ca rbon  o x i d e s  
and hydrogen to m e t h a n e ) ,  5097 i B M - R 1 - 7 2 0 9 )  

S e p a r a t i o n  o f  carbon on a n i c k e l  c a t a l y s t  d u r i n g  t he  
h y d r o g e n a t i o n  o f  c a r b o n  m o n o x i d e  ( F o r m a t i o n  o f  n i c k e l  
c a r b i d e  i n t e r m e d i a t e  i n  methane s y n t h e s i s ) ,  2770 

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  c o a l  i n  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. R e a c t i o n  o f  
carbon w i t h  hyd rogen  (Rev iew  of l i t e r a t u r e ;  f o r m a t i o n  
o f  methane in  f l u i d l z e d  bed g a s i f i c a t i o n ;  54 
r e f e r e n c e a ) ~  4799 

Study o f  coa l  h y d r o g e n a t i o n  by a t o m i c  hyd rogen  ( A t o m i c  H 
p roduced  b~ e l e c t r i c  d i s c h a r g e ;  e q u i p m e n t ) t  2976 

Study o f  methane s y n t h e s i s  w i t h  s f l u l d i z e d  c a t a l y s t  
( N i c k e l  c a t a l y s t ) ,  4185 

S tudy  o f  the  p rocess  o f  methane s y n t h e s i s  in  an a p p a r a t u s  
w i t h  a p s e u d o - l i q u i d  c a t a l y s t  l a y e r  ( P l u l d l z e d  Ni 
c a t a l y s t  ( p r e p a r e d  by d i s s o l v i n g  At f rom A I - - N i  a l l o y ) ;  
r e a c t i o n  3C0 + 5H 2 * 2CH~ + HzO + CO=), 4333 

S y n t h e s i s  gas a l s o  u s e f u l  as f u e l  gas ( P l a n t  In  wh i ch  
p r o d u c t i o n  o f  s y n t h e s i s  gas i n  combined  w i t h  p r o d u c t i o n  
o f  f u e l  gases ;  Fe o r  Co c a t a l y s t s ;  p a r t  o f  CH~ used as 
f u e l  gas and r e s t  c r a c k e d  w i t h  0 and r e c y c l e d  as 
s y n t h e s i s  g a s ) ,  4123 

S y n t h e s i s  o f  methane (By m e t h a n a t l o n  o f  s y n t h e s i s  gas on 
Ni or  Fe c a t a l g s t ) t  4180 

S y n t h e s i s  o f  h l g h - R t u  gas in  a Raney n i c k e l - c o a t e d  t u b e -  
w a l l  r e a c t o r  ( P r a c t i c a l l y  c o m p l e t e  c o n v e r s i o n  o f  3 :1  
m o l a r  H/CO r a t i o  s y n t h e s i s  gas to  h i g h  8 t u  gas 
( m e t h a n e ) ) ,  5028 

5 y n l h e s l s  o f  methane (From CO and steam i n  p r e s e n c e  o f  
carbide forming m e t a l ) ,  4156 

S y n t h e s i s  o f  CH, ( C o n s i d e r a t i o n  o f  r e a c t i o n  between CO 
and H)~ 3433 

S y n t h e s i s  gas ( S o l i d ,  l i q u i d l  o r  gaseous f u e l  bu rned  w i t h  
I n s u f f i c i e n t  D; CD z and d u s t  removed end r e m a i n i n g  
gases l i q u e f i e d  and f r a c t i o n a t e d  to  g i v e  CH~, s y n t h e s i s  
gas ,  and N), 4339 

S y n t h e s i s  o f  methane by the h y d r o g e n a t i o n  o f  c a r b o n  
monox ide  i n  a t u b u l a r  r e a c t o r  ( D i s s e r t a t i o n ) ,  3865 

S y n t h e s i s  o f  methane by h y d r o g e n a t i o n  o f  ca rbon  monox ide  
in  a t u b u l a r  r e a c t o r  ( R e a c t i o n  k i n e t i c s ) ,  3988 

S y n t h e s i s  o f  methane from h y d r o g e n  and c a r b o n  monox ide  c r  
c a r b o n  d i o x i d e  (Use o f  c a t a l y s t s  such es N t ,  Co, P t ,  
and Fe a t  up to  400o;  new Ki c a t a l y s t  most e f f e c t i v e -  
c o n t a i n e d  Ni 100,  AIaC3 350,  Mn 20 ,  q u a r t z  sand 100 
p a r t s ) ,  4733 

S y n t h e s i s  o f  methane f rom ca rbon  monox ide  and hyd rogen  on 
a n i c k e l  c a t a l y s t .  Study c f  t he  mechanism o f  t he  
r e a c t i o n ,  3646 

S y n t h e t i c  n a t u r a l  gas and hyd rogen  f r o e  the  g a s i f i c a t i o n  
o f  ca rbonaceous  m a t e r i a l s  ( S y n t h e t i c  n a t u r a l  gas made 
by p r o d u c i n g  CO z t r o t  CO w i t h  Co o x i d e  c a t a l y s t ,  
r e a c t i n g  CO z w i t h  C wh ich  i s  caused to  r e a c t  w i t h  steam 
to p roduce  H and C H ~ - r i c h  gas ;  gas w i t h  c a l o r i f i c  v a l u e  
o f  975 B t u / c u .  f t  o b t a i n e d ) ,  5497 

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

S y n t h e t i c  p i p e l i n e  gas f r o a  coa l  by t he  HyGas p r o c e s s  
(Gas i s  a l l  m e t h a n e ) ,  5166 

Tar  c r a c k i n g .  2 .  C r a c k i n g  o f  v o l a t i l e  m a t t e r  f rom 500 ° 
s t a t i c - b e d  c o a l  c a r b o n i z a t i o n  on beds o f  coke o r  
c a t e i y s t s  in  a s t a t i c - b e d  r e a c t o r  be tween 500 ° and 
10000 ( C r a c k i n g  at  5 0 0 - 1 0 0 0 o ) t  5115 

T e c h n i c a l  u t i l i z a t i o n  o f  t he  V e l e n j e  l i g n i t e  ( E c o n o m i c s  
o f  L u r g i  and F i s c h e r - - T r o p s c h  s v n t h e s e s  i n  p r o d u c t i o n  
o f  CH~)~ 3752 

Test  o f  h y d r o g e n a t i o n  o f  a coa l  by a t o m i c  hyd rogen  

( R e a c t i o n  v e l o c i t y  i n c r e a s e d  by 3X HsO, bu t  gaseous 
p r o d u c t s  were m a i n l y  methane end CO), 2956 

The c a t a l y t i c  f o r m a t i o n  o f  methane f rom c a r b o n  monox ide  
in  i n d u s t r i a l  gases ( C a t a l v s t  c o n s i s t i n g  o f  84 percent  
NI and 16 p e r c e n t  A IzOa;  4000)9 3247 

The c a t a l y t i c  r e d u c t i o n  o f  carbon monox ide  to  methane a t  
a t m o s p h e r i c  p r e s s u r e  ( N i c k e l  c a t a l y s t ;  molybdenum 
c a t a l y s t ;  molybdenum s u l f i d e  c a t a l y s t ;  200 to  5 5 0 0 ) ,  
3236  

Thermodynamic  e v a l u a t i o n  of h i g h - p r e s s u r e  c o a l  
g a s i f i c a t i o n  ( A t  IO00OK t h e r e  i s  l a r g e  i n c r e a s e  in  
methane f o r m a t i o n  i n  g o i n g  f rom 1 to  31 atm;  i n c r e a s e  
In  t e m p e r a t u r e  has m a r k e d l y  a d v e r s e  e f f e c t  on methane 
f o r m a t i o n ) ,  4893 

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  (Process 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 

T w o - s t a g e  g a s i f i c a t i o n  o f  p r e t r e a t e d  c o a l  ( T w o - s t a g e  
p rocess  f o r  p r o d u c t i o n  o f  me thane ;  1s t  s t a g e ,  f i n e  
p a r t i c u l a t e  coa l  end steam r e a c t  at  1370 ° and 50 atm to  
g i v e  H - r i c h  s y n t h e s i s  gas ;  m e t h a n a t l o n  i n  2nd s t a g e  
when p a r t i a l l y  c a r b o n i z e d  coa l  r e a c t s  w i t h  s y n t h e s i s  
gas at  870 ° and above 50 atm;  f i n a l  p r o d u c t  i s  f u e l  gas 
o f  s t  l e a s t  70Z CH~), 5531 

T w o - s t a g e  g a s i f i c a t i o n  o f  coa l  ( P r o d u c t i o n  o f  CH, -  
e n r i c h e d  f u e l  gas ;  c h a r r e d  m a t e r i a l  r e a c t s  w i t h  0 above 
1370 ° and above 70 a im to  g i v e  s y n t h e s i s  gas ;  t h i s  
r e a c t s  w i t h  coa l  and steam above 870 o and 70 atm to  
g i v e  p r o d u c t  gas c o n t a i n i n g  H, CH,,  and o x i d e s ) ,  5521 

Water gas and l a r g e - s c a l e  syn theses  ( R e v i e w :  B u b i e g -  
D i d i e r  and M l n k l e r  p r o c e s s e s ) ,  3436 

Work o f  the Gas Research  Boa rd .  Repor t  o f  t he  D i r e c t o r  
( R e v i e w  o f  c o m p l e t e  g a s i f i c a t i o n ;  s y n t h e s i s  o f  CH= 
u s i n g  Ni c a t a l y s t ;  r emova l  o f  o r g a n i c  s u l f u r  f r o m  coa l  
g a s ) ,  3400 

METHANE/REDUCTION 
Coal g a s i f i c a t i o n  (Gas c o n t a i n i n g  94.8Z 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 g h  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 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 ,  ca rbon  d i o x i d e  1 . 1 4 ,  CO 0 . 0 6 ,  H 2 . 0 ,  and 
N 2 . 0 ~ ) ,  5456 

METHANE/REHOVAL 
R e g e n e r a t o r  p rocess  f o r  the  s e p a r a t i o n  o f  c o k e - o v e n  gas 

( C o k e - o v e n  gas a f t e r  r emova l  o f  t a r  and ammonia,  i s  
c o o l e d  to e l i m i n a t e  i m p u r i t i e s  such as bmnzene~ S 
compounds,  ca rbon  d i o x i d e ,  w a t e r ,  nd m e t h a n e ) ,  1351 

METHANE/SYNTHESIS 
C a t a l y t i c  e n r i c h m e n t  o f  i n d u s t r i a l  gases by t he  s y n t h e s i s  

o f  methane ( 2 0 0 0 - 3 0 0 0  lb  CH~/ lb  c a t a l y s t ) ,  3989 
S y n t h e s i s  o f  methane f rom ca rbon  d i o x i d e  and h y d r o g e n ,  

3726 
NETHANE/VAPCR CCNDENSATION 

P r o g r e s s  in  the  t e c h n o l o g y  o f  mo to r  f u e l s  ( L i q u e f a c t i o n  
o f  CH, f r om coke gases ,  c o n d e n s a t i o n  o f  CH~ by p a s s i n g  
o v e r  ZnO a t  2500C and t h r o u g h  e l e c t r i c  f i e l d  o f  8000 V 
and 12 ,000 f r e q u e n c y ,  and o t h e r  s t u d i e s ) ,  5834 

METHANOL/PRODUCTION 
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 a t e r  v a p o r ,  end hea t  t o  

g i v e  e i x t u r e  o f  Co, H, and COs s u i t a b l e  f o r  s y n t h e s i s  
o f  a l c o h o l s ,  3232 

Hydrogen and o t h e r  s y n t h e t i c  f u e l s .  Summary o f  the  work 
o f  the s y n t h e t i c  f u e l s  pane l  ( R e v i e w ;  n o n f o s s i l  f u e l s ;  
e s p e c i a l l y  H, i n c l u d i n g  p r o d u c t i o n ,  s t o r a g e ,  
t r a n s m i s s i o n ,  and end u s e s ) ,  49 ( P B - - 2 2 4  4 8 2 / 0 )  

H y d r o g e n a t i o n  and s y n t h e s i s  ( F u n d a m e n t a l  p r i n c i p l e s ) ,  
2271 

L u r g l  g a s i f i c a t i o n  p l a n t  to  be used f o r  me thano l  ( L u r g i  
brown coal g a s i f i c a t i o n  p l a n t  i n  M o r w e l l ,  A u s t r a l i a ) ,  
5538  

H e t h a n o l .  New f u e l  f rom coa l  ( R e v i e w  o f  p r e p a r a t i o n  o f  
m e t h a n o l  f o r  u s e  as f u e l  f o r  a u t o m o b i l e s ;  20 
r e f e r e n c ¢ ~ ) y  7025 

M e t h a n o l ,  coa l  l i q u e f a c t i o n ,  c o m b i n e d  h y d r o g e n a t i n g ,  and  
c r a c k i n g  p rocesses  ( R e v i e w  o f  p a t e n t s  and l i t e r a t u r e  on 
S e r g i u s  and I .  G. p r o c e s s e s ) ,  5649 

M e t h a n o l :  a v e r s a t i l e  f u e l  f o r  immed ia te  use ( P r o d u c t i o n  
o f  methano l  f r o m  ¢ o a l ) ~  3122 

H e t h a n o l  f rom coa l  f o r  t he  a u t o m o t i v e  m a r k e t  (Use o f  
L u r g l ,  W i n k ] o r ,  o r  K o p p e r s - - T o t z e k  p r o c e s s e s ) t  5597 
(WASH-1337-2 )  

Mothy !  f u e l  c o u l d  p r o v i d e  m c t o r  f u e l  ( C o a l  i s  p r o c e s s e d  
t o  s y n t h e s i s  gas wh i ch  i s  t hen  c a t a l y t i c a l l y  c o n v e r t e d  
to  me thano l  and Cz- -C s a l c o h o l s ) ~  5518 

O i l  f rom c o a l :  h y d r o g e n a t i o n  (Berglus p r o c e e s ) t  5883  
O u t l o o k  b r i g h t  f o r  M e t h y l - F u e l  ( M e t h a n o l  w i t h  c o n t r o l l e d  

amounts  o f  C=- -C ,  a l c o h o l s ) ,  7014 
P r o d u c t i o n  o f  h y d r o g e n  f r o =  c o a l  cha r  i n  an e l e c t r o f l u l d  

r e a c t o r t  5293 
Rev iew o f  O f f i c e  o f  Coal  Research p rogram and r e s e a r c h  

p r o b l e m s  ( R e v i e w  o f  coa l  r e s e a r c h  p r o g r e e s ) ~  5366 
S t a t u s  o f  coa l  l i q u e f a c t i o n  t e c h n o l o g y  ( C o m p a r i s o n  o f  

economics  and f e a s i b i l i t y  o f  l i q u e f a c t i o n  p r o c e s s e s ) ,  
7019 

S y n t h e s i s  o£ a l c o h o l s  by h y d r o g e n a t i o n  Of ca rbon  monox ide  
( R e v i e w  o f  v a r i o u s  p r o c e s s e s  c o n s i d e r s  c a t a l y s t s ,  
c o n d i t i o n  o f  o p e r a t i o n ,  n a t u r e  o f  p r o d u c t s ,  and 
r e a c t i o n  mechanisms), 3575  

S y n t h e t i c  l i q u i d  f u e l s  r e s u l t i n g  f rom t h e  r a d u c t i o n  o f  
ca rbon  monox ide  by h y d r o g e n :  m e t h a n o l ,  F i s c h e r  g a s o l i n e  
( G e n e r a l  d e s c r i p t i o n ,  d e s c r i p t i o n ,  and c o m p a r i s o n  o f  
r e l a t i v e  m e r i t s  o f  p r o d u c t i o n  o f  me thano l  and o f  
g a s o l i n e  by F f s c h e r - - T r o p s c h  s y n t h e s i s ) ,  5785 



689 NAPHTHALENE/ABSORPTION The gasification of low-grade fuels for the synthesis of 
gasoliDe and methanol (Production of gas r i c h  in CO a n d  
H end s c = e  ta~), 3286 

The s~nthes[E Of methanol fPom coa l  (Copper ox ide  
catalyst; E7 percent of gas CO + H a is converted to 
CH,OH at 2nO ~ a~d lO0 aim prassure)~ 5769 

T r e e t m e ~ t  cf colt f o r  the predcctlon o f  power materials 
(2a refere~ce~)~ 2 5 4 0  

HETHANOL/SYNTHETIC PUELS 
Best substitute for petrol ma~ be petrols 7028 

MEYERS ~ROCESS 
Chemical desulphurlsatlo~ of coal to mee% pollution 

control =tandard~ (Removal of p~ritlc sulfur by Meyerls 
prccess using ferric sulfate solution), 2097 

E n g i n e e r l n @ ,  ecc~smlc~ and pollution control assessment 
c f  tb~ Heyera process far removal of p~ritic sulfur 
from coa~, 1E~! 

Plant dssicn of a method for chsmlcal desulphurlsa%ion of 
coal (Remov~l of p~ritic sulfur b N Meyerts process 
using ferric sulfate solution)s 2099 

P i a n t  d e v e l o p m e n t  f o r  c h e m i c a l  desulfurizatlcn of c o a l  
( H e y e ~ s  p r o c e s ~  u ~ a s  a q a e o ~ s  f e r r i c  s u l f a t e  s o l u t i o n  
for leaching), 2093 

P r e l i ~ i n a r ~  c o m m e r c i a l  s c a l e  proces~ e n g i n e e r i n g  a n d  
pclluticn control assessment of the Meters process for 
r e m o v a l  of p~ritlc s u l f u r  from coal (NONE)s 1 9 7 0  

MHD GENER~TOR~ 
AssessLng advaaced methods of genera%ion, 1403 

HHD GENERATOHS/T~ERMODYN~ICS 
MHD sN~tem wlth dual pressure melt gaslflca%ion and COs 

recycle. Research a n d  development report No. $8~ $154 
(NP-1994~) 

NICHOT-~UP~NT HETHYLATION PROCESS/REVIEWS 
T r e a t m e n t  cf imperfec± fuel~ by methylation %o obtain 

aroma±it foals. (Hichct-Dupont methyls%ion process)s 
5822 

H!~IE~AL OILS/CR~CKINS 
P u r i f ~ l n ~  o i I ~  ( P u r i f i c a t i o n  o f  o i l s  f r o m  h ~ d r o g e n a t t o n  

o f  coa l  o r  c r a c k i n g  o f  m i n e r a l  o i l s ) ,  2173 
HINEEAL OILS/HYDrOgENaTION 

Addit~e~ of ga~ecu~ olefin~ to increase yield of liquid 
hydrocarbons: f r o m  hydrogenation o f  coals, tars, mineral 
o t i s ,  and other carbonaceous materialss 2831 

Cata[Ns± fOP hydrogenation ef coal~ tars s mineral oilss 
and t h e | r  dts%lllates, extracts s o r  bottoms (Use of 
organza Cl compounds as catal~sts)s 2684 

CataI~s± for ~he hydragana%ion of coal, tar, and mineral 
oil (Re or ~e ccmpeunds}, 5914 

DestrUCt[ue h~drcgena±i0~ of coals  tarss mineral o i l s ,  
etc (~in 9 Me or Me compounds as catalyst in flrs% 
steg~ and ~ or I compou~d~ as ca%al~s% in second o r  
subsequent stages), 2 ~ 5  

Des±rue±ire h~drogenatlon of coal~ etc. (Hydrogenation of 
¢o~I~ t a P ~ ,  mineral o i l c  in presence of catalyst %hat 
is added in a ~inei~ divided farm after the material 
has he£n heated to the r e a c t i o n  %emperature)s 2525 

Des±rat±ire hvdro~ene±ion Of coalss tarns mineral oils, 
e±c. (Ca±al~ats of metal halides wlth metal of the 6th 
periodic greu~ oP t h e i r  compounds)s 2538 

Destructive h~dro~en~t~on ( C o p r e c i p i t a t e d  Fe and A1 
sxi4e~ es catalysts), 21~5 

Destructive hNdrcqen~tia~ o f  tars~ mineral o i l s  s etc. 
( U s i ~ q  a c~talyst comprising active C and an 0 compound 
cr P or ~ ] ,  2257 

[)eS~V~C~IVe hydrogena t ion  o f  COal~ s t a r s ~  m t n e P a i  o i l s ,  
e t c .  (Use of C[, Br, or  I compounds of V~ MoT o r  W as 
cetel~rt~}, 2919 

D e s t r u c t i v e  h~dr¢~enatimn (MoO z pretreated with COs or 
SO~ o r  WG~ pretreated ~ i ± h  NO as catalysts)~ 2159 

EnrishinF caPbonaceou~ materials (Elevated temperature 
and pressure in presence of Has and No or W o r  their 
compcund~), 2191 

Hydrocarbon o i l s  from ccal~ t a r n s  mineral oils, and 
their praduct~ (Usin~ catalysts of tin ammonium 
c h l o r i d e  a n d  h a l o g e n  o r  H h a l i d e ) ,  2 6 4 4  

Hydrocarbm~ (Prevention o f  f i x a t i o n  o f  h i g h  m o l e c u l a r  
weight substances on catalyst b~ addition of liquid 
s o l v e n t ~ ] ,  2193 

~dro~enati~g tart etc. (Using Mo-Zn contact agent), 2 2 9 7  
H~drc�enatl~n and s~nthesiE (Fundamental principles)~ 

2271 
H~/dre~ena%Icn ~ coal, tar, and mineral oils (At 400 ° and 

under 200 at= pressure, Haas s as ca%alys%)~ 2 2 8 4  
H~dra~enat~on cf c o a l ,  tar, and mineral olls (Equipment), 

2668 
H~dr~genati~ distill~ble carbonaceous materials such as 

coal ~r ~ineral oils (Use o f  Ni o r  Co i o d i d e s  and Mo 
~ u l f i d e  ~c  cat~lysts), 24G4 

Hvdr~�enatiug coal~ tart mineral o i l s ,  etc. (A t  high 
pre~uP~ (n the presence of a contact mass containing 
oxide~ of ~h, rata e~rths, U s En~ or V, or carbonates 
of U, Hn, or V), 2294 

H~drogenatlo~ sf various tars and oils (In 2 reaction 
chambers in sepias, catalyst o f  NH~ thiomolybdate~ also 
h~drogenaticn of m i d d l e  o i l s  usin 0 molNbdi¢ oxide 
ca±al~st]~ 2~I 

H~drogena%lon (Addition of HaSO~s HaSOs~ or HNO s to  
h~droca~hon o i l s  f rom coal~ ta r~  minera l  o i l s  be fo re  or  
during h~drogenation)~ 2671 

H y d r o g e n a t i o n  cf carhop compounds (~se of slightly 
oxidized Ph, Sn, Bit Cd, Nit Zns Sbs Cut A i r  and alloys 

as catalysts)~ 2289 
Hydrogenation of coal distillates (At 400 to 550 ° u s i n g  

Sh or  Its compounds), 2653 
L o w - b o i l i n g  hydrocarbons from coalg t a r s  m ine ra l  o i l s  

e t c , s  by hydrogenat ion  (Us ing a d d i t i o n s  o f  ace t f c~  
fo rm ics  or  o x a l i c  ac ids  and s u l f i d e s ~  ha l tdes~  
phosphfdes~ oxidess carbona%ess or  c x a l a t e s  o f  Zn~ All 
T i ,  Sn, Pbs Us B i ,  Crs Ha, W~ U, Mn~ Fen Ni~ or  Co)s 
5920 

Manufacture o f  l i q u i d  hydrocarbons by the c a t a l y % f c  
hydrogena t ion  under pressure o f  coa lss t a r s ,  and 
minera l  o i l s  (At  350-500o and 100 %0 10~000 aim 
pressure  us ing meta ls  o f  group i - I V  o f  the p e r t o d i c  
table as catalysta)~ 6040 

OiIN hydrocarbons (Catalgtle hNdrogena%len of 
carbonaceous materials In presence of alkali or 
alkaline earth sulfides and Fe compounds as eatalys%s]s 
2835 

Pressure hydrogenat ion  o f  coa ls  t a r s  m ine ra l  o i l y  o r  
%heir distillation or reaction products (Use of Fe- 
contalning bauxlte~ clay s o r  zeoli%e catalysts as 
effective as molybdena catalysts i n  hydrogenation %0 
form gasoline provided HaS is present %o 1-12~ of 
substrate)~ 2866 

Productlon of hydrocarbons by hydrogenation of coal 
products, tarns and mineral oils in presence of Mo--Zn 
catalyst at 200 aim pressure~ 2424 

MINERAL OILS/PRODUCTION 
Synthetic mineral oils s 6382 

MOISTURE/ABUNDANCE 
Devices determining moisture in gas during underground 

coal gasificati'on (Stationary and per%able equipment), 
4627 

G a s i f i c a t i o n  o f  coa l  having h igh mo is tu re  con%ant (Heat  
may be provided by nuclear reactors), 5217 

MOISTURE/REMOVAL 
Coal desulfurizatlon (Coal %rested in reducing atmosphere 

in fluid bed reactor %o partially devolatilize i ± t  
remove all moisture and some HaS and SOs)s 2043 

MOLECULAR SIEVE PROCESS 
Removal of sulphur dioxide and NO/sub x/ bN molecular 

sleve.zeolites. Paper 618 1848 
MOLECULAR SIEVE PROCESS/ECONOMICS 

Molecular sieve process (Dehydration and removal of C 
dioxide and S compounds from natural gas)s 19S3 

MOLECULAR STRUCTURE/RESEARCH PROGRAMS 
Research on the s t r u c t u r e  of the h ighe r  phenols obtained 

f rom Cheremkhovo coa l  t a r  (Research on compost%ion and 
structure of phenols obtained from heavy fraction 
boiling at 230 to  510oC}, 7428 

MOLTEH SALT PROCESS 
Economic comparison of processes for producing pipellne 

Gas (methane) from coal. Paper No. 14 (NONE], 5151 
Economic e v a l u a t i o n  o f  COED process p lus  char  

g a s i f i c a t i o n ~  pe r i od  o f  per formance A p r i l  1 9 7 1 - - A p r i l  
1972 (Coal  p y r o l y s i s  process produc in  char which i s  
subsequent ly  g a s i f i d  %o produce 921 Btu gas)s 7180 (EN- 
2348) 

Molten salt process for SOs c o n t r o l  (Flue gas 
d e s u l f u r i z a t i o n ) s  2091 

Results from p i l o t  %eats of the Molten Carbonate Process 
for SOs removal (From flue gas), 2090 

MOLTEN SALT PROCESS/ECONOMICS 
Kellogg reveals new coal gasification figures (Economics 

of molten salt proces), 5541 
Kellogg updates sNnthe%Ic natural gas process economics 

(Economics f molten salt gasification process], 5537 
MOLTEN SALT PROCESS/REVIEWS 

Coal gasificatlon (Review of coal gasification 
fundamentals including coal charaeteris%Icss coal 
processing, chemlcal reac%ionss and thermodynamics; law 
end high Btu gas production), 8481 (NP-20097) 

NOLTEN SALTS/HEAT TRANSFER 
Kellogg coal gasifies%ion process (Gasificatlon process 

carried out in presence of molten salt %ha% serves as 
heat %ransfer medium and as catalyst for coal 
gasification and hydrogenation reactions: gasificatlen 
carried out with steam a% 1200 pslg)~ 5202 

MOLYBDENUM COMPOUNDS/CATALYSTS 
Catalyst for use i n  destructive hydrogenation of 

carbonaceousma%erials (Use of Hg gel% along w i t h  
molNbdic acid or 2nU]s 2194 

MOLYBDENUM OXIDES/CATALYSTS 
R o l e  o f  c a t a l y s t s  i n  h y d r o g e n a t i o n  c r a c k i n g s  2 2 3 7  

MOLYBDENUM SULFIDES/CHEMICAL PREPARATION 
Catalysts for destructive hydrogenation (Sulfides of No 

o r  W) ,  2 4 5 0  

NAPHTHA/PRODUCTION 
Coal can y i e l d  l o w - s u l f u r  f u e l  o i l  (Use o f  H-coa l  process 

to  produce f u e l  o i I  and crude naph%ha), 6933 
Naphtha and gas from coal~ 4892 

NAPHTHALENE/ABSORPTION 
P u r i f i c a t i o n  o f  a coke-oven gas ( P u r t f i c a % i o n  under 

pressure for removal of naphthalene, absorption of 
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benzene hydrocarbons and hydroger su l f ide ,  removal of H 
oxides, and drying),  1775 

NAPHTHALENE/DESULFURIZATION 
Desulfur izat ion of a r o m a t i c  h y d r o c a r b o n s  (S i m p u r i t i e s  

r e m o v e d  f r o m  c o a l  t a r  o r  f r a c t i o n s  c o n t a i n i n g  C6H6,  
C~HsCHa, and CIoHB in vapor phase b~ hydrogenation to 
H2S in presence of c a t a l y s t ) ,  1285 

P u r i f i c a t i o n  o f  c o a l - t a r  h y d r o c a r b o n s  ( M e t a l l i c  
t h i o t u n g s t a t e  c a t a l y s t ) ,  589 

NAPHTHALENE/HYDROGENATION 
R e l a t i v e  r a t e s  o f  h y d r o g e n a t i o n  Of p o l y c y c l i c  a r o m a t i c  

h y d r o c a r b o n s  ( R a t e s  f o r  h y d r o g e n a t i o n  o f  b i p h e n y l v  
naphthalene, anthracene, p h e n e n t h r e n e ,  c h r y s e n e ,  
p y r e n e ,  and ca ronene  in  presence  o f  s k e l e t o n  Ni 
c a t a l y s t  and i n d u s t r i a l  f e r r i c  c a t a l y s t ) ,  2935  

NAPHTHALENE/PRODUCTION 
American c o a l - h y d r o g e n a t i o n  plant ( P i l o t  p l a n t  with 

simplified flow chart; capacity of 100 tons coal/day; 
plant operates at 450 to 5500C), 2913 

Chemical by-products from c o a l  (Production of alkenes, 
a r o m a t i c s .  H, ammonia~ S t a r  a c i d s ;  conceptual a l l -  
c h e m i c a l  r e f i n e r y ) l  7380  ( P B - 1 8 0 8 7 8 )  

D e a l k v l a t i o n  o f  t a r  o i l  i n  t h e  p r e s e n c e  o f  an  a l u m i n a  
c a t a l y s t .  Effects o f  pressure and t e m p e r a t u r e  
( F o r m a t i o n  o f  benzene,  t o l u e n e ,  x y i e n e ~  and n a p h t h a l e n e  
by h y d r o d e e l k v l a t i o n  o f  m e t h y l n a p h t h a l e n e  f r a c t i o n  f rom 
tar o l l  in presence of AI oxide at 600 to 6500C and H 
pressure of 30 to 50 atm), 2948 

Hydrogenated coal tar products (Review with 126 
references), 3053 

Production of chemical raw materials from coal by the 
combination o f  h i g h - p r e s s u r e  l i q u i d - p h a s e  hydrogenation 
w i t h  h y d r o - d e a l k y ] a t i o n  ( H y d r o d e a l k v l a t i o n  o f  n e u t r a l  
o i l  and h i g h - b o i l i n g  o i l  t h a t  ere m a i n  p r o d u c t s  o f  
liquid-phase hydrogenation of coal; Cr oxide--K oxide-- 
AI o x i d e  c a t a l y s t  at  30 atm a n d  500 t o  5800C; p r o d u c t s  
i n c l u d e  benzene,  t o l u e n e ,  x y l e n e ,  e t h y l b e n z e n e ,  
n a p h t h a l e n e ,  gaseous h y d r o c a r b o n s ) t  3 0 1 4  

Production of coal chemicals by t h e  combination of h i g h  
p r e s s u r e  l i q u i d  phase h y d r o g e n a t i o n  w i t h  h y d r o -  
deslkvlation ( P r o d u c t i o n  of a r o m a t i c  chemicals from 
coal by h y d r o g e n a t o n  and h y d r o d e a l k v l s t t o n ) .  3013 

P r o d u c t i o n  o f  c h e m i c a l s  f r om the  a n t h r a c e n e  f r a c t i o n  of 
coa l  t a r  by h i g h - t e m p e r a t u r e  h y d r o g e n a t i o n  ( S t u d y  o f  
h y d r o g e n a t i o n  in  c o n t i n u o u s  p l a n t  o f  f i r s t  a n t h r a c e n e  
f rac t ion  c r y s t a l l i z e d  from coal t a r ;  flow c h a r t  
p roposed  f o r  p r o d u c t i o n  o f  solvents. C a to  C s 
a r o m a t i c s ,  n a p h t h a l e n e  and o t h e r  p r o d u c t s ) .  2953 

T w o - s t a g e  p rocess  f~r p r o d u c t i o n  of chemicals by 
h y d r o g e n a t i o n  o f  ~heremkhovo coa l  t a r  ( T w o - s t a g e  
( l i q u i d  and v a p o r  phase )  p rocess  y i e l d s  60 t o  SB~ 
c h e m i c a l s  ad i n t e r m e d i a t e s  ( a r o m a t i c s  and C5 to  38 
p h a n o l s ,  n a p h t h a l s n e ~  d l i u e n t s v  e t c . )  and 33 to  37Z 
h y d r o c a r b o n  gases ~ e l k a n e s )  a t  H e x p e n d i t u r e  o f  5 .7  to  
6 . 0 ~  o f  coa l  t a r  w e i g h t ) .  2954 

NAPHTHALENE/RECDVERY 
I.G.E. and the  deve lopmen t  o f  gas p u r i f i c a t i o n  p rocesses  

(3Z r e f e r e n c e s ;  ammonia r e c o v e r y ;  h y d r o g e n  s u l f i d e  
r e m o v a l ;  benzene and n a p h t h a l e n e  r e c o v e r y ;  o r g a n i c  S 
compound r e m o v a l ;  CO and CO z r e m o v a l ;  gas d r y i n g ) .  4875 

S e p a r a t i o n  o f  t a r ,  n a p h t h a l e n e t  ammonia,  hyd rogen  
s u l f i d e t  hydrogen c y a n i d e ,  and p y r i d i n e  f rom c o k e - o v a ,  
gee (Gas sc rubbed w i t h  smmoniaca l  l i q u o r ) .  1175 

NAPHTHALENE/REMOVAL 
E l e c t r o s t a t i c  gas p u r i f i c a t i o n  a t  the S t u t t g a r t - - G a i s b u r g  

coke oven p l a n t  ( E f f i c i e n c y  f o r  r emova l  o f  t a r .  
n e R h t h a l e n e .  NOt l i g h t  o | l w  HCN. and HzS) .  910 

Gas p u r i f i c a t i o n  ( T a r  and m o i s t u r e  condensed by s p r a y i n g  
g a s  w i t h  NHa; use o f  a l k a l i n e  s o l u t i o ~ !  such as NaeClOa 
to  remove HaS. HCN. a n d  MHs)t 886 

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

Perox  p l a n t  f o r  r emova l  o f  hyd rogen  s u l f i d e  f r o m  c o k e -  
oven gas (NH s and H~S re aremoved by mash ing  a f t e r  
remova l  of 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  of p l a n t  and 
c o s t s  a re  d l s c u s s e d ) 1  951 

P u r i f i c a t i o n  o f  c o k e - o v e n  gem (Remova l  o f  we te r~  t a r ~  
n a p h t h a l e n e ,  end s u l f u r ) ~  624 

P u r i f i c a t i o n  of c o k e - o v e n  gases and p r o d u c t i o n  of  a 
c o m b u s t i b l e  gas r i c h  i n  h y d r o g e n  and c a r b o n  monoxide 
( C r u d e  coke -oven  g a s  p u r i f i e d  and m o s t  o f  a r ~  
a r o m a t i c s ,  n a p h t h s l e n e ~  n i t r o g e n  compounds~ and S 
compounds removed u s i n g  steam and o x i d e  or s u l f i d e  
c a t e l y s t ) t  1371 

P u r i f i c a t i o n  of a c o k e - o v e n  gee ( P u r i f i c a t i o n  under  
p r e s s u r e  f o r  remova l  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 hyd rogen  s u l f i d e ~  r emova l  o f  H 
o x i d e s ,  end d r y i n g ) ,  1775 

S c r u b b i n g  o f  c o a l - d i s t i l l a t i o n  gas (Remova l  o f  
n a p h t h a l e n e ,  HeS, HzO~ and benzene f r o m  coa t  
d i s t i l l a t i o n  gas as h i g h  p r e s s u r e ) ~  990 

S e p a r a t i n g  ammonia and hyd rogen  s u l f i d e  from c o k e - o v e n  
gas (Remova l  as NH~MS)~ 562  

S e p a r a t i o n  o f  t a r t  n a p h t h a l e n e ~  amsonie~ hydrogen 
s u l f i d e ,  h y d r o g e n  c y a n i d e ,  and p y r l d i n e  f rom c o k e - o v e n  
gas (Gas sc rubbed  w i t h  aemon lacml  l i q u o r ) ~  1175 

Vacuum c a r b o n a t e  p rocees  f o r  r e c o v e r y  o f  h y d r o g e n  s u l f i d e  
and c y a n i d e s  (Remova l  o f  HaS. COz~ HCN~ p y r l d l n e ,  and 

naphthalene from coke-oven gas by scrubbing with NaeCO~ 
s o l u t i o n ) ,  966 

NAPI!T~ULS/REDUCTION 
C ~ t , ~ l y t i c  r e d u c t i o n  o f  t a r  c o m p o n e n t s  by m o l y b d e n u e  

t r i s u l f i d e .  I I .  B icyc l ic  hydrocarbons (dlphenyl) .  I l l .  
Honocyclic phenols. IV. Condensed-nucleus phenols (m- 
and ~-naphthols) (E f fec ts  of pressure, temperature, and  
residence time on hydrogenation of biphenvI), 2895 

C a t a l y t i c  h y d r o g e n a t i o n  o f  coal - tar  components  by 
molybdenum s u l f i d e  (Good ~ i e | d s  o f  benzene below 250°C;  
p h e n o l ,  c r e s o l s ,  and e t h y l p h e n o l  reduced  w i t h  y i e l d  up 
to  40~), 297~ 

NATURAL GAS 
Proceedings: energy resource conference, October 24 and 

25,  1972  ( 2 n d ) .  Annual  r e p t  ( E x t r a c t i o n  o f  n a t u r a l  gas 
and c rude  o i l ;  i n t e r f u e l  c o n v e r s i o n ;  L u r g i  p r o c e s s ;  
government role i n  insuring adequate, re l iab le  energy 
supply apd transmission and transportat ion of  energy), 
5457 (PB--224 7 5 0 / 0 )  

NATURAL GAS/COAL 
Coal and the  p r e s e n t  ene rgy  s i t u a t i o n ,  2126 

NATURAL GAS/COAL GASIFICATION 
E v a l u a t i n g  the B i -Gas  SNG p r o c e s s ,  5453 

NATURAL GAS/CRACKING 
Gas g e n e r a t i o n  under  p r e s s u r e  f r o m  c o a l ,  g a s o l i n e ,  and  

n a t u r a l  gas ( Q u a n t i t y  o f  steam n e c e s s a r y  f o r  
g a s i f i c a t i o n  reduced and c o n t e n t  o f  CD l owe red  by 
c o n v e r s i o n  o f  CO; c r a c k i n g  o f  r aw gas i n c r e a s e d  H 
c o n t e n t ) ,  4 9 8 5  

Progress in manufacture of pipel ine gas by high-pressure 
g a s i f i c a t i o n  of coal and h i g h - p r e s s u r e  c r a c k i n g  of 
n a t u r a l  g a s ,  b o t h  w i t h  oxygen ( C a l o r i f i c  v a l u e  
s p e c i f i e d  as 4600 -4800  Kca l /CUo m.;  N added to  keep 
h e a t i n g  v a l u e  as s p e c i f i e d ) 9  4829 

NATURAL GAS/DEHYDRATION 
Combined dehydration and hydrogen sulf ide removal from 

natural gas (Girbotol process), 62? 
Gas dehydration and desu]furizetlon operating problems 

(Discussion of l iqu id  glycols and dry desiccants), 1247 
S i m u l t a n e o u s  d e s u l f u r i z a t i o n  and  d e h y d r a t i o n  o f  n a t u r a l  

gas at  C o a l i n g a ,  C a l i f o r n i a  ( A b s o r b i n g  s o l u t i o n  
c o n t a i n i n g  NH2CHzCHzOH, d i e t h y i e n e  g l y c o l ,  and HeO ), 
752 

NATURAL GAS/DESULFURIZATION 
A l k a z l d  p rocess  ( F o r  s e l e c t i v e  a b s o r p t i o n  o f  H s u l f i d e  

and f o r  t he  s i m u l t a n e o u s  remova l  o f  H s u l f l d e  end C 
d i o x i d e  at  a t m o s p h e r i c  or h i g h e r  p r e e s u r e s ) t  1958 

B e n f i e l d  p rocess  (Remova l  o f  C d i o x i d e .  H s u l f i d e ,  end 
COS f rom sour  natural gas end raw gases p roduced  d u r i n g  
m a n u f a c t u r e  o f  s u b s t i t u t e  n a t u r a l  gas by p a r t i a l  
o x i d a t i o n  o f  csa l  or o i1  o r  by naph tha  r e f o r m i n g ) ,  1957 

C a t a l y t i c  o x i d a t i o n  o f  hyd rogen  s u l f i d e  t o  s u l f u r  d i o x i d e  
i n  p u r i f y i n g  n a t u r a l  gas ( U s i n g  N I .  Pb. B i t  Ag. Ha. and 
AI in  a l l  c o m b i n a t i o n s  as c a t a l y s t s ) .  672 

3ombined d e h y d r a t i o n  end hyd rogen  s u l f i d e  removal  f r om 
n a t u r a l  gas [ G l r b o t o l  p r o c e s s ) .  627 

C y c l i c  a d s o r p t i o n  p r o c e s s  o r  r e c o v e r y  o r  removal Of 
hyd rogen  a u l r i d e  f r o m  n a t u r a l  gas ( A d s o r p t i o n  in  a 
s e r i e s  o f  S i 0 2 - g e l  b e d s ) .  1045 

Cyclic a d s o r p t i o n  p r o c e s s  for r e m o v i n g  h y d r o g e n  s u l f i d e  
f r o m  n a t u r a l  gas ( A d s o r p t i o n  on s i n  e g e l ) t  1029 

D e s u l f u r i z a t i o n  o f  h y d r o c a r b o n  gases ( N a t u r a l  gas t r e a t e d  
w i t h  l i qu id  h y d r o c a r b o n  t o  remove t h l o t s ;  l i q u i d  
h y d r o c a r b o n  t r e a t e d  w i t h  NaH to  remove t h i o l s ) ,  817 

D e a u l f u r i z a t i o n  end d e h y d r a t i o n  o f  n a t u r a l  gee.  797 
D e s u l f u r i z i n g  i n d u s t r i a l  gases (Gas p u r i f i e d  by passage 

t h r o u g h  f l u t d l z e d  bed o f  Fe o x i d e  c a t a l y s t ) t  1333 
Deve lopmen ts  in  the  remova l  o f  hyd rogen  s u l f i d e  from 

n a t u r a l  and ( p e t r o l e u m - )  r e f i n e r y  gases (Use o f  c a r b o n  
black, KaPOk. FeOt and amine o r  p h e n o l e t e  t r e a t m e n t ) .  
570 

D r y i n g  ~ d  d e s u l f u r i z e t l o n  of gases under p~eaStLre 
(Remova l  o f  HaS f rom n a t u r a l  gas under  p r e s s u r e  by 
a b s o r p t i o n ) ,  1037 

E n g i n e e r i n g  end  c o n s t r u c t i o n  o f  S a n t a  M a r i a  V a l l e y  
[ a b s o r p t i o n ]  p l a n t  (Use of FenDs to  remove HaS by 
f o r m a t i o n  o f  Fe2Ss whtch~ i n  p resence  o f  Ot g i v e s  Peens 
a n d  S)~ 647 

Gas  d e h y d r a t i o n  a n d  d e s u l f u r i z a t i o n  o p e r a t i n g  p r o b l e m s  
( D i s c u s s i o n  o f  l i q u i d  g l y c o l s  end d r y  d e s i c c a n t a ) ~  1247 

G i a m m a r c o - - V e t r o c o k a  p r o c e s s e s  (Gaaee~ such as n a t u r a l  
and s y n t h e s i s  g a s .  f r e e d  f rom COs by t r e a t m e n t  w i t h  
a l k a l i  c a r b o n a t e  s o l u t i o n  c o ~ t e i n i n g  Am=On; HaS removed 
by t r e a t m e n t  w i t h  a l k a l i  a r s e n i t e s  e n d  a r s e n a t e s ;  S i s  
r e m o v e d  by f i l t r a t i o n ;  e c o n o m i c  e n a l y e i s ) i  1135  

Giammarco V e t r o c o k e - - s u t f u r  p rocess  ( C o n t i n u o u s  remova l  
of H s u l f i d e  f r o m  n a t u r a l  g a s  o r  s y n t h e s i s  g a l e s  by 
s c r u b b i n g  w i t h  s o l u t i o n  o f  a l k a l i  a r s e n a t e  or  
e r s e n i t e ) .  1952 

Hot p o t a s h  p r o c e s s  p u r i f i e s  gas a t  Lone S t a r ' s  Feeh lng  
p l a n t  (Remova l  o f  HaS and COs; f i n a l  p u r i f i c a t i o n  using 
aqueous m o n o e t h e n o l a m l n e  s o l u t i o n ) 9  1123 

Hot  p o t a s h - a m i n e  t r e a t i n g  o f  s o u r  gas a t  Peen ing  p l a n t  
( D e s c r i p t i o n  o f  o p e r a t i o n  o f  p u r i f i c a t i o n  system f o r  
n a t u r a l  gas)~  1197 

H y d r o c a r b o n  s y n t h e s i s  ( C o n v e r s i o n  o f  s y n t h e s i s  g a s  t o  
h y d r o c a r b o n  m i x t u r e s ;  d e a u l f u r l z a t l o n  by s c r u b b i n g  w i t h  
HOCHeCHeNHe~ o r  (HOCHaCHa)eNH)~ 6408 

Hydrogen  s u l f i d e  remova l  and r e c o v e r y  f r o P  n a t u r a l  g a s  
( C y c l i c  a d s o r p t i o n  p r o c e s s  w i t h  2 a c t i v a t i o n  c y c l e e ) t  
1124 



691 . NATURAL GAS/PURIFICATION L~cq i~ a s~urce of natural gas and sulfur (Gas contains 
light h~dr~carhc~s with 15.2~ HaS and 9.6 COd; HaS 
recaved by G£rbatol process and converted to S by Claus 
methed), iI~ 

Hc|eeu[er sieve ~roce~s (Dehydration and removal of C 
dioxide and ~ campounds from natural gas)s I95S 

~tura~ Oa~ p r o c e s s i n g  pl~nt (Separation of gaseous 
com~ou~d~ and llguld condensate; preducticn of fuel 
G a s ,  ~tzbilized condensate f o r  gasoline blendings low 
pressure 9a5 for industrial and domestic fuelss-and 
elemental S~ ~;:5 absorbed from gaseous streams with 20~ 
aqueous monoethanolamine a~d oxidized %o S)~ i14~ 

Naturai-~ de~uLfurlzatien. IV. Iron-sponge 
de~ul[urlc=%~o~ g a i n s  popularity, 965 

Ne~ sulfur process (Removal uf HaS from natural gas)s 776 
NP~ t~o-w~ prcces~ sweete~ ~as and recovers sulfur 

(TownseDd process), I055 
Cperatin~ problem~ i n  ga~ treatieg for h~drogen sulfide 

removal (Corrected problems in desulfurization o f  
n a t u r a l  g~s), 75~ 

Organic sulfur ~nd i t s  elim[natlon (Organic S compounds 
ell=teated b~ physical absorption by solventss chemical 
re~ction with solutions, adsorption bN solidss 
catalytic hNdrcgenaticn or oxidation~ or  reaction wlth 
~ o l l ~  metallic oxide: review of principal methods)~ 
!~0~ 

P r a c t i c ~ l  d~si~r~ c o n ~ i d e r a % i o n ~  f o r  g a s  p u r l f i c a t l o n  
proces~e~ (Ust: of amine, Fe sponge boxs and K~COs 
processes for re=eYing HaS and CO a from natural gas)s 
1077 

Practical design consideratien~ for gas purification 
prcce~se~ (Ccsparlson of amine s i r o n  sponge s and he% 
po tash  method~)~ i0~7 

Purificaticn of  gases (Equipment: s%epwise method)s 993 
Purification of sour ga~ in South Arkaesas (Redaotloe of 

H~S content of n a t u r a l  gas), 642 
Puriflcatlon of combustible gases from sulfur compounds 

(Re,oval o f  H~5 h~ As--~oda method)s 1054 
PurifIcatlcn of gases (Nashin~ with polar organic l i q u i d  

to remove H~S, organic S ccmpoundss etc.; CHsOH is 
preferred absorber), 1127 

Pur~flcatlon of eammercial gases at elevated 
temperatu~ez. [I. Simultaneoue removal of h~drogen 
sulfide anl organic sulfur (Use of Co--V-clay and Cu-- 
Cr-claF), 429 

Purifging natural gases (Natural gases cooled in presence 
neutre| pole," organic solvents~ such as CHsOH or 
acetone~ and washed with them and (or) nonpolar 
solven~), Ii~5 

Puri~o[ proces'z (~emoval of acid gases from syngas and 
natural ga~ ~treams u z i n g  ph~slcal absorption i n  N- 
methvl~yrrolidone)s ig66 

Futtin~ to wark the natural gas deposits at Laoq (Gas 
c o n t a i n s  20~ b~ volume HaS and 9 . 7 g  COa; a c i d i c  g a s e s  
re~ved b~ memo- and diethanolamine~ conversion of H~S 
tc ~ b~ Clau~ process, and recovery of higher 
hydrocarbens), 1157 

Hecover~ of sulfur from hNdrogen sulfide-contalnlng gases 
(Reccver~ fro~ coal gas~ Oil gas~ Or producer gas in 3- 
step proce~: dilute NaaCO ~ used as absorbent for HaS; 
H~5 strlppe4 from absorbent by Seaboard process; gas 
then ~crubb~d with solutlen o f  p i c r i c  a c i d  and NaaCO S 
tc o x i d i z e d  H~S to S), 1263 

~e~o~er~ Of hi, drcgen sulfide from natural gas ( C ~ c l i c  
adsorption proces~ U S l ~  SiC 2 gel)~ 1164 

~emova~ and r~ : ccve r~  Of HaS from natural gas by 
contactln9 with aqueous solution of KsPU~ 447 

~emcusl of hgdrcgen sulfide from industrial or natural 
gase~ wlth ~acover~  of elemental sulfur (S recovered 
from HzS-centaining gas wlth minimum amount of 
thiosuifate formation b~ absorption in HsBO 3 solo%lee 
cont~inin~ oxidation catalyst: equlpment)~ 1173 

~ e ~ o v a i  Of h ~ I r c g e n  s u l f i d e  from gases -- doeumentatlon 
f o r  I~6~ ( R e v i e w  o f  absorption and scrubbing methods)~ 
1457 

Re,oval ~f carbon dioxide and b~drogen sulfide with 
potassium earbcnate~ 1270 

~emcval of organic sulfur compounds from hydrocarbon 
gases (~ passage through SiOa gel)s 991 

~emcval of ~zanle sulfur compoands from gas mix%ores for 
sNnthesis. XI. Removal of  carbon disulfide and 
t h i o p b e n e  frnm water gas and natural gas (Nts Cu~ and 
Sn catalysts fc~ removal sf CSa; Fe~ Nis Cus Mns Cr~ 
~1,  a~d Mg catalysts for r e m o v a l  of thiophene), 685 

Recova~ of oxidizable s a i l o r  compounds from gas (Use o f  
K a o l i n ,  A l t O s ,  Fe~ or  t h e i r  o x i d e s  as catalysts)s 811 

~emovai or h~drsgen sulfide from natural gas (Review of 
processes i n c l u d i n g  Fe exide~ ferroxs Ni~ Thylox~ 
Seaboard s p h e n o l a t e ,  caustic soda~ lime~ and aqueous 
amine  ) ,  1105 

Removal o f  organlc s u l f u r  compounds from gas mixtures f o r  
s y n t h e s i s .  Xil. Eemoval o f  eth~l mercap tan  and  ethNl 
sulfide f r o m  hydrosen~ natural gas~ and c r a c k i n g  gas 
(EthN1 mercaptan easii~ removable by Fe, Ni~ Cos Mn~ 
Ors Ai, and Mg catalysts; dlethyl sulfide removable by 
Cu and Ni eatal~sts)~ 585 

Remcvln~ h~drogen sulfide from natural or other gases 
( U s i n g  aqueous s o l u t i o n  of NaCI c o n t a i n i n g  dissolved 
Ca[OH)~), Z3a 

Removing h~drsgen sulfide from hydrocarbon gases such as 
Tex~ natural gas ~By passlng over an absorbent 

m a t e r i a l  ( F u l l e r ' a  e a r t h )  i m p r e g n a t e d  w i t h  an  a q u e o u s  
s o l u t i o n  o f  an i n o r g a n i c  a c i d  (H2SO~) and i o n s  o f  a 
metal (insoluble sulfide of Cu, Cd~ AgT Hgs or Pb)s 
this aqueous solution having low pH)s 585 

Selective removal of hydrogen sulfide from natural gas 
containing carbon dioxide (Method described that gives 
conversion of 90~ of the HaS to sulfides to leave gas 
with HaS content of 1 g,lma)s 1284 

Selective adsorption to remove H2S (Use of Ca 
aluminosilica%e to more economically sweeten natural 
gases with COs/Has above 3:1 than by use of amines)s 
1237 

Separation o f  h~drogen sulfide from methane o r  natural 
gas (Gas stream of CH~ containing <6 mole~ HaS 
subjected to at least 450 p.s.i, and temperature low 
enough to form 2 liquid phases s one rich in CH~ and one 
in HaS; HaS solidified by cooling to <--161s)s 1178 

Simultaneous desulfurization and dehydration of natural 
gas at Coallnga s California (Absorbing solution 
containing NHRCHaCHaOH ~ dlethylene glycols and HaO)~ 
752 

SNPA-DEA process (Removal of H sulfide'and C dioxide from 
raw gas streams at operating pressures of 500 pslg or 
hlgher)s 1965 

Stretford process (Sweetening of natural and industrial 
gases b~complete removal of H sulfide and partial 
removal of organic S oompounds)s 1950 

Sulfinol process (Removal of acidic gas constituents such 
as H sulfide s C dioxide s and mereaptans from neutrals 
refinerys and synthesis gases)s 1962 

Sulfur dioxide (Removal from effluent gases and recoverN 
o f  useful produc%s)s 635 

Sulfur recovery from Turner ValleN (natural) gas (Removal 
of H20 and CO a by scrubbing with cold memo-or 
diethanolamine)s 796 

Sulfur removal from industrial gases (Gas scrubber with 
variable free diameter: desulfurizatlon of natural 
gas), 984 

Texas Co. builds hydrogen sulfide~removal plant (Using 
iron oxide sponge in water)s 545 

Three ways to p u r i f y  gas (Removal of S compounds from 
natural Gas by use of amlnes s Fe sponges or hot KaC03; 
advantages and disadvantages of each method; 
economics), 1116 

Treatment of natural gas at Laoq (High HaS content 
reduced by e%hanolamlne treatment; by-product is S; gas 
dried and cooled for fraotlonation), 1159 

Water washing f o r  acid gas removal (Design and econamlc 
report on use of HaO %o remove HaS and COd from natural 
gas; process partieularl~ effective for high HsS/CO e 
ratlos), 1152 

NATURgL GAS/ENERGY RESERVES 
Western states plan huge fossil fuel development~ 6608 

NATURAL GAS/PRODUCTION 
Advanced methods of oil and gas production f r o m  fossil 

fuels. Subpanel report VII used i n  preparlng the AEC 
Chairman's report to the Presidents 555Z (WASH-IS81-7) 

Conversion of coke ovee gas to a gas interchangeable with 
natural gas (Conversion of coke-oven--water Gas mixture 
%0 gas equivalent %o natural gas requires 2 steps)s 
1410 

NATURAL GAS/PURIFICATIUN 
Alkazld process (For selective absorption of H sulfide 

and for the simultaneous removal of H sulfide and C 
dioxide at atmospheric or higher pressures)~ 1958 

Eenfield process (Removal of C d iox ide ,  H sulfide, and 
CUS from sour natural gas and raw gases produced during 
manufacture of substitute natural g~s bN partial 
oxidation of coal or eil or by naphtha reforming)~ 1957 

Cleaning and purification of gas by ethanolamines 
(Removal of CO a and HaS; review wlth 29 references), 
899 

Desulfurlzation of gas in %he McKamle field, Arkansas 
( A b s o r p t i o n  i n  20 t o  25~ solo%ion ~f ethanolamlne]s 648 

E1 Paso Natural's San Juan River plant gets gas from two 
sources (Removal of HaS and CO a using monoe%hanolamlne- 
diethylene glycol solution), 847 

Giammaroo--Vetrocuke processes (Gases s such as natural 
and m~nthesls gas~ freed from C0 a by treatment with 
alkali carbonate solution contalnlng AsaOs: HaS removed 
b~ treatment wlth alkali arsen|tes and arsenates~ S is 
removed b~ filtration: economl= analysIs), 11~6 

He% potash process purifies gas at Lone Star's Fashlng 
plant (Removal o f  HaS and COd; final purifioa%ion uslmg 
aqueous monoethanolamlne solution), 1183 

Hot pc%ash-amine treating of sour gas a% Fashing plant 
(Desorlptlon of opera%ion of purlfloation sNstem for 
natural gas)s 1197 

Molecular slave process (DehydraTion and removal of C 
d i o x i d e  and S compounds from natural gas)g 1953 

New potassium carbonate process (Removal of CO m and HaS 
from natural gas by scrubbing with aqueous KaCO3 
solution)s 1190 

Practical deslgn considers%lens for gas purlfioa%Ion 
processes (Use o f  amine~ Fe sponge box~ and KaCO3 
processes f o r  removing HmS and C02 from natural gad)5 
1077 

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  h y d r o c a r b o n s  and  



NATURAL GAS/PURIFICATION 692. 

hydrogen s u l f i d e  (By l o w - t e m p e r a t u r e  a b s o r p t i o n  w i t h  
t o l u e n e  or  x y l e n e ) v  1049 

P u r i f i c a t i o n  o f  gases ( E q u i p m e n t ;  s t epw ise  method) ,  993 
P u r i f y i n g  n a t u r a l  gases ( N a t u r a l  gases coo led  In  p resence  

n e u t r a l  p o l a r  o r g a n i c  s o l v e n t s ,  such as CHsOH or 
acetone~ and washed w i t h  them and ( o r )  n o n p o l a r  
s o l v e n t s ) ,  1165 

Removal o f  hydrogen s u l f i d e  end carbon d i o x i d e  from 
h y d r o c a r b o n  gases (Us ing  ~,  ~ ' - h y d r o x y  amino e t h y l  
e t h e r  o r  a m i x t u r e  o f  monoe thsno lam lne  and d / e t h y l e n e  
g l y c o l ) ,  933 

Removal o f  carbon d i o x i d e  a~d hydrogen s u l f i d e  with 
po tass ium c a r b o n a t e s  1270 

Removing carbon d i o x i d e ,  hyd rogen  s u l f i d e ,  e t c . ,  f rom 
g a s e o u s  m i x t u r e s  s u c h  s s  c o a l  g a s ,  n a t u r a l  g a s  ( U s i n g  a 
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  meta l  and a 
phenol  i n  p r o p e r t i e s  t o  fo rm an i m m i s c i b l e  phase i n  t he  
abso rben t  l i q u i d ) ,  369 

Removing m o i s t u r e  end a c i d  gases f rom n a t u r a l  gas,  e t c .  
(By c o n t a c t  w i t h  an abso rben t  composed o f  a l i q u i d  
p o l y h y d r i c  a l c o h o l ,  an a l i p h a t i c  amine,  and w a t e r ) ,  529 

SNPA-DEA p rocess  (Removal Of H s u l f i d e  and C d i o x i d e  f rom 
raw g a s  streams at  o p e r a t i n g  p r e s s u r e s  o f  500 p s l g  o r  
h i g h e r ) ,  1963 

S u l f i n o [  p rocess  (Removal o f  a c i d i c  gas c o n s t i t u e n t s  such 
as H s u l f i d e ,  C d i o x i d e ,  and mercap tans  f rom n e u t r a l ,  
r e f i n e r y ,  and s y n t h e s i s  g a s e s ) ,  1962 

Water wash ing f o r  ac id  gas removal  ( D e s i g n  and economic 
r e p o r t  on use o f  HzO to  remove HzS and CO z from n a t u r a l  
gas; p rocess  p a r t i c u l a r l y  e f f e c t i v e  f o r  h igh H2S/CO 2 
r a t i o s ) v  1152 

NATURAL GAS/RESEARCH PROGRAMS 
Advanced methods o f  o i l  and gas p r o d u c t i o n  from f o s s i l  

f u e l s .  Subpanel 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 s n ' s  r e p o r t  to  the P r e s i d e n i ~  5553 (WASH-1251-7) 

Bureau Of Mines Energy Program, 1972. Information 
c i r c u l a r ,  p repare~ i n  c o o p e r a t i o n  w i t h  Morgsntswn 
Energy Research = e n t e r ,  WV, and Barflesville Energy 
Research C e n t e r ,  ~K. See a l s o  Energy Program 1971~ PB--  
211 455 (Review of 20 r e s e a r c h  a reas  by Bureau o f  
M i n e s ) ,  548B (PB- -224  3 9 9 / 6 )  

Bureau o f  Mines energy  program,  1972 ~Review of r e s e a r c h  
in 20 m a j o r  areas. 185 r e f e r e c e s ) ,  17 (BM-IC--8612) 

NATURAL GAS/SCRUBBING 
Newest sulfur-recovery process  ( P r o c e s s  cannot  be carried 

out  w i t h  gases c o n t a i n i n g  e x c e s s i v e  amounts o f  C02) , 
1055 

Removal o f  carbon d i o x i d e  end hydrogen s u l f i d e  w i t h  
po tass i um c a r b o n a t e ,  1270 

NATURAL GAS/SYNTHETIC FUELS 
O p t i m i z a t i o n  o f  coa l  g a s i f i c a t i o n  p rocesses  f o r  s y n t h e t i c  

n a t u r a l  gas p r o d u c t i o n ,  5336 
NICKEL/CATALYSTS 

A c t i v a t i n g  a c t i o n  o f  ammonia upon the r e d u c t i o n  and 
a c t i v i t y  o f  n i c k e l  c a t a l y s t s  ( B e n z i n e  s y n t h e s i s  from C0 
and H i ) ,  3174 

NICKEL HYDROXIDES/CATALYSTS 
Role o f  c a t a l y s t s  in h y d r o g e n a t i o n  c r a c k i n g ,  2237 

NITRIC ACID/CHEMICAL REACTIONS 
Desulfurizing coal, e s p e c i a l l y  to  reove pyritic sulfur 

( P y r i t e s  c o n v e r t e d  by 5~ nitric a c i d  to  F e ( I I I )  
s u l f a t e ;  p rocess  t e m p e r a t u r e  i s  7 8 ° ) ,  1527 

NITROGEN/DISTRIBUTION 
D i s t r i b u t i o n  o f  c a r b o n ,  hyd rogen ,  n i t r o g e n ,  s u l f u r ~  and 

oxygen in  the h y d r o g e n a t i o n  p r o d u c t s  o f  an eocene brown 
c o a l  (110  aim and 470 ° i n  p resence  o f  Fez03)  , 2206 

NITROGEN/PRODUCTION 
E v o l u t i o n  o f  gases from s u b b l t u m i n o u s  coa l  (Coal  heated  

at  2 .8O/min  from 150 to  ca .  1000o;  gases s t u d i e d  were 
O, Nt C01 C d i o x i d e ,  H, methane,  e thane~ p ropane ,  and 
e t h y l e n e ;  p r e h e a t i n g  tO 600 ° would p roduce useful gas 
and some t a r  p r o d u c t s  and leave  char  t h a t  is  u s e f u l  f o r  
r e d u c t i o n ) ,  7143  

I n d u s t r i a l  p r o d u c t i o n  o f  gas m i x t u r e s  f o r  l a r g e - s c a l e  
chemica l  s y n t h e s i s  (Rev iew ;  p r o d u c t i o n  o f  R2--N 2 end 
Hz--CO by wa te r  gas p r o c e s s ) ,  3376 

NITROGEN/REMOVAL 
Chemical r e m o v a l  of nitrogen and organic sulfur from coal 

(C~HsNO z appears t o  be most e f f i c i e n t  s o l v e n t  f o r  
removal  o f  o r g a n i c  S; p a r t i c l e  s i z e  has no d i s c e r n i b l e  
e f f e c t ) t  167E 

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  No. 3,  September 1 - -  
December 31,  1962 ( H y d r o c r a c k i n g  o f  coa l  derivstives)~ 
2980 (NYO-I0186) 

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 ,  March 1, 1 9 6 2 - - 0 c t  31 ,  
1963 ( E f f e c t s  on h y d r o r e f i n i n g ,  removal  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  from h y d r o g e n a t e d  coa l  
e x t r a c t ) ,  2997 ( N Y 0 - 2 9 7 8 - 3 4 )  

K i n e t i c s  o f  the h y d r o - r e m o v a l  o f  s u l f u r ,  oxygen l  and 
n i t r o g e n  from a low t e m p e r a t u r e  coa l  t a r  ( B a t c h  
h y d r o g e n o l y s i s  o f  S~ 0~ and N compounds in p resence  o f  
W s u l f i d e  c a t a l y s t  i n d i c a t e s  t h a t  the  h a t e r s - a t o m s  can 
be c o m p l e t e l y  removed a t  500 o and 1500 p s i ;  13 
r e f e r e n c e s ) ,  1431 

Recovery and u t i l i z a t i o n  o f  n i t r o g e n  and sulfur produced 
in coa l  c a r b o n i z a t i o n  (Recove ry  as u s e f u l  p r o d u c t s ) ~  

688 
Removing n o n c o m b u s t i b l e s  from f u e l  gas (Removal o f  excess  

N by s c r u b b i n g  w i t h  l i q u i d  $02; amine s c r u b b i n g ;  
s c t i v e t e d  C) ,  717 

NITROGEN/SULFUR 
E v a l u a t i o n  o f  beta  r a d i a t i o n  as s 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 - - 0 c t  31,  
1963 ( E f f e c t s  on h y d r o n e f l n i n g ,  removal  o f  N and S f rom 
distillate oils d e r i v e d  from h y d r o g e n a t e d  coa l  
e x t r a e t ) ,  2997 ( N Y 0 - 2 9 7 8 - 3 4 )  

NITROGEN COMPOUNDS/CHEMICAL REACTIONS 
K i n e t i c s  o f  the h y d r o - r e m o v a l  o f  s u l f u r s  oxygen ,  end 

n i t r o g e n  from a low t e m p e r a t u r e  coa l  t a r  ( B a t c h  
h y d r o g e n o l y s i s  o f  St O, and N compounds in  p resence  o f  
W s u l f i d e  c a t a l y s t  I n d i c a t e s  t h a t  the  he tmro -e toms  can 
be c o m p l e t e l y  removed a t  500 o and 1500 p s t ;  13 
r e f e r e n c e s ) s  1431 

NITROGEN OXIDES/ADSORPTION 
P u r i f i c a t i o n  of coke -oven  gas f o r  h i g h - p r e s s u r e  

u n d e r g r o u n d  s t o r a g e  ( A r o m a t i c  h y d r o c a r b o n s  and 
b u t a d l e n e  removed by a c t i v a t e d  ca rbon  f o l l o w i n g  removal  
o f  H s u l f i d e ,  HCN, and NO by s u i t a b l e  a b s o r b e r s ) ,  1406 

NITROGEN OXIDES/POLLUTION 
R a d i a t i v e  f l ame c o o l i n g  f o r  r e d u c t i o n  o f  nitric o x i d e  

e m i s s i o n s  (From f o s s i l  f u e l s ) ,  2119 
NITROGEN OXIDES/REMOVAL 

Control o f  f o s s i l  f u e l  power p l a n t  s t a c k  gas e f f l u e n t s  
( D e s u t f u r i z a t i o n  and p u r i f i c a t i o n ) s  1789 

E l e c t r o s t a t i c  gas p u r i f i c a t i o n  s t  the S t u t t g a r t - - O a i s b u r g  
coke oven p l a n t  ( E f f i c i e n c y  f o r  removal  o f  t a r ,  
naphthalene, NO, l i g h t  o i l ,  HCN, and H2S), 910 

E v a l u a t i o n  o f  the f l u i d t z e d  bed combus t i on  p r o c e s s .  
Volume I .  Summary r e p o r t .  Repor t  for 15 NOV 1969 - -15  
Nov 1971 ( R e d u c t i o n  o f  SO z and n i t r o g e n  o x i d e  c o n t e n t s  
o f  [ l u e  gases by f l u t d i z e d  bed coa l  g a s i f i c a t i o n  
p r o c e s s ) ,  5243 ( P B - - 2 1 1  494)  

E x a m i n a t i o n  o f  s i m u l t a n e o u s  removal  o f  sulfur d i o x i d e  and 
n i t r o g e n  o x i d e s  in s t a c k  gases by ammonia (Use o f  
a c t i v a t e d  manganese f o r  d e s u l f u r i z a t i o n ) ,  1993  

Gas p u r i f i c a t i o n ,  e s p e c i a l l y  d e s u l f u r i z e t i o n  and s u l f u r  
r e c o v e r y  ~Rev ieu  o f  ae thods  f o r  remov ing  d u s t ,  t a p ,  
NHs, CBH~, NOr and S. 55 r e f e r e n c e s ) l  544 

M a t h e m a t i c a l  modal f o r  s i m u l a t i o n  o f  the  dynamic b e h a v i o r  
o f  the Ty ro  p rocess  f o r  SO z and NO/sub x /  r emove [ ,  2009 

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  u n d e r  
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 ,  i n g l e  1775 

P u r i f i c a t i o n  o f  f u e l  gases (Removal o f  HzO s 02s HIS,  602,  
NH3~ HCN, NO, end o r g a n i c  compounds)s 773 

P u r i f i c a t i o n  o f  coke -oven  gas f o r  h i g h - p r e s s u r e  
unde rg round  s t o r a g e  ( A r o m a t i c  h y d r o c a r b o n s  and 
b u t a d i e n e  removed by a c t i v a t e d  ca rbon  f o l l o w i n g  removal  
o f  H s u l f i d e ,  HCN, and NO by s u i t a b l e  a b s o r b e r s ) v  1406 

R e d u c t i o n  o f  a t m o s p h e r i c  p o l l u t i o n .  Volume 1. Main 
r e p o r t .  F i n a l  r e p o r t  June 1 9 7 0 - - J u n e  1971.  See a l s o  
Volume 2,  PB--210 674 ( R e d u c t i o n  o f  SOzs 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 coa l  combus t i on  p rocess  w i t h  added 
l i m e s t o n e  o r  d o l o m i t m ) s  1597 ( P B - - 2 1 0  6737 

R e d u c t i o n  o f  a t m o s p h e r i c  p o l l u t i o n .  Volume 2 .  Append ices  
1 - 3 .  F i n a l  r e p o r t  Jun 1970 - - Jun  1971.  See a l s o  Volume 
1, PB--210 673 and Volume 3s PB--210 675 ( R e d u c t i o n  o f  
SOs, n i t r o g e n  o x i d e  t 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  
gas by fluldized bed combustion of coal)s 1595 ( P B - - 2 1 0  
674 ) 

R e d u c t i o n  o f  a t m o s p h e r i c  p o l l u t i o n .  Volume 3.  Append ices  
4 - 9 .  F i n a l  r e p o r t  Jun 1 9 7 0 - - J u n  1971.  See a l s o  Volume 
2,  PB- -210  674 ( R e d u c t i o n  o f  SOs 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 c o m b u s t i o n  o f  c o a l ) s  1598 ( P B - - 2 1 0  675 )  

Removal o f  SO z and NO/sub x /  by m o l e c u l a r  s i eve  z a o l i t m s  
( D e s u l f u r i z a t i o n  o f  s tack  g a s e s ) ,  1837 

Removal o f  n i t r i c  o x i d e ,  hydrogen c y a n i d e ,  and hydrogen  
s u l f i d e  f rom gases (Use o f  Fe o x i d e ) l  813 

Removal o f  t r a c e s  o f  a c i d i c  components f rom gas m i x t u r e s  
( A l k a l i  meta l  c a r b o n a t e  o r  o t h e r  a l k a l i n e  s o l u t i o n  used 
as a b s o r b e r  f o r  t r a c e  amounts o f  HaS, HCN, NO=, e t c . ) ,  
1230 

Removal o f  a c i d i c  c o n s t i t u e n t s  f rom gases (Removal Of  
HCN, HzS, and NO f rom coke -oven  gas u s i n g  h y d r a t e d  
FeO), 932 

Removal o f  SO/sub x / ,  NO/sub x /  gas by a c t i v e  ca rbon  
( F l u e  gas p u r l f i c a t l o n ) ~  2052 

Removal o f  s u l p h u r  d i o x i d e  and NO/sub x /  by m o l e c u l a r  
s i e v e  z e o l i t e s .  Paper 61s 1848 

S e p a r a t i o n  o f  hydrogen c y a n i d e  and s u l f i d e  and n i t r o g e n  
o x i d e s  f rom coa l  d i s t i l l a t i o n  gases (Gases are  f r e e  
from t a r ) ,  995 

Survey  o f  methods o f  c o n t r o l l i n g  s tack  gas e m i s s i o n s  f rom 
power p l a n t s  (Removal o f  N and S o x i d e s ) ,  1638 (PB-  
227860 /4GA)  

T e c h n o l o g y  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 s  pub.  
i n  p r o c e e d i n g s :  Bureau o f  M i n e s - - U n i v e r s i t y  o f  No r th  
Dakota Symposium, B i smarck ,  NOt 12-13 May 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  o x i d e s  
and s u l f u r  o x i d e s  f rom f l u e  g a s e s ) ,  6985 ( P B - - 2 1 1  826 )  

Treatment of e x h a u s t  smoke with an e l e c t r o n  beam (Removal 
o f  s u l f u r  d i o x i d e  and n i t r o g e n  o x i d e s ) ,  2031 

Waste gas d e s u l f u r i z a t i o n  accompanied by d e n i t r s t i o n  
( D e s u l f u r i z a t i o n  processes can also remove n i t r o g e n  
o x i d e s  i f  p r o p e r l y  u s e d ) ,  1720 
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Assessln~ advanced methods of ~enera%iens 5403 
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OiL DRILLING/RESEARCH PROGRAMS 
Advanced ~ e t h c d s  o f  o i l  and g a s  p r o d u c t i o n  f r e m  f o s s i l  

fuels. Sa~panel r e p o r t  Vil used i n  p r e p a r i n g  the AEC 
Chalrma~Is re~rt to t h e  President, 5553 (WASH-!281-7) 

OiL SANDS/DiSTILLATION 
Liquid hydrocarh~n~ by d r y  distillation of bituminous or 

cil-ccntaln~n~ materials (Dry distillation at 450-550  o 
ef coal, lignite, oil shale, mr oil sand), 7161 

OIL SHtLE/SSLUEHT EXTRACTION 
Sclven± e~traction of oil-bearlng shales, coals, and 

lignite~, 7502 
OIL SHALES/AVAILABiLITY 

Oil shale, coal, and the energ~ c r i s i s ,  1981 
5IL SH~LES/CARBBNIZATION 

Carbonizing materials such as coal, oil shale, etc. (Air 
blown through g r a n u l a r  la~er a% carbonlzlng 
t e ~ p r a t u r e ) ,  62 

Licuid f u e l ~  fra~ coal, other f e s s f l  hydrocarbons 
(Prcce~e~ under development b~ d i f f e r e n t  companies f o r  
commercial c o n v e r s i o n  o f  coal i n t o  liquid fuels; 
economic  an~l~fses cf coal and oil shale prccesslng), 
6805 

OIL SHALES/CHEMIC&L C~MFOS~T[~N 
Potential p~llutants in fossil fuels. Final rapt 

(Composition Of t~pical US fOSSil fuels by source 
l o c a t i o n ) ,  i~4 (FB--228 039/7) 

OIL SHALES/C~K£HG 
Coking p r c c e s =  and apparatas (Recovery of distillates and 

smckeies~ f ~ s l  re~idue], 2~ 
OiL SHfLES/COHP~RATIVE EVALUATIONS 

Cos! ~a[5~ f ~ o ~ r  as new sou rce  f o r  liquid fuels (Coal 
has ~a~en lead o ~ e r  shale Oil  as suppleme~tar~ source 
cf hydrocarbon e n e r ~  in  the USA; economics), 68S9 

OIL EHALES/C~ACK!~ 
Motor fuel fro~ coal and oil shales, 70S0 

~IL SHALES/DISTILLATIDN 
Apparatu~ f o r  dastractiva distillation of  coal, shale, 

etc. (~pparatus using horizontal retort and endless- 
c h a i n  c o n v e ~ ¢ r ) ,  ~2 

D i s t i l l i n g  solid carbonaceous materials ( I n  contact wl%h 
superheated ~tenm and heated refractor~ material), 26 

DistiLling solid carbonaceous materials, YOS6 
L i q u i d  h ~ d r ~ c a r b c n s  by d r y  d i s t i l l a t i o n  o f  b i t u m i n o u s  or  

o i l - c o n t a l n l n ~  ~ a t e r i a l ~  ( D r y  d i s t i l l a t i o n  at 450-6500  
of coal, lig~ite , oil shale, or oil sand), 7161 

P r c c e ~  and a p p a r a t u s  or r e c ~ v e r i n ~  p e t r o l e u m  p r o d u c t s  
from s h a l e ,  ,~%e, [ D i s t i l l a t i o n  o f  m i x t u r e  o f  o i l  s h a l e  
and c o a l ;  s c r u b b i n g  of  ga s e ou~  p r o d u c t s ,  h ~ d r o g e n a t t o n  
of oil~), 25 

OIL SH~LEE/ENENG? CONVERSION 
Instrumestatio~ ~y~tems development for in situ 

processin~ ( E n e r g ~  s o u r c e s ) ,  5504 (SLA-73-919) 
OIL SHaLES/ENERGY RESERVES 

Western S t ~ t ~  pLan huge ~o~sil fuel development, 5508 
~It SHALES/EXPLORATiON 

S~nthetie fuels: ~lll government lend the oil industry a 
hand~ 5601 

~IL SHALES/GAS FUELS 
Coci a~d oil-~hale processing and combustion. Subpanel 

repcrt V u~ed in preparin~ the ARC Chairman's report %o 
th~ President, A~64 (~ASH-1281-S} 

OIL SHaLES/GASIFICATION 
A.g.A. c o a l  g s s i f i c a % i c n  r e s e a r c h ,  5349 
~ d v a n c e s  in s~,~thetlc fuels t e c h n o l o g ~  (Progress repmrt 

on produotlen ef ~Nnthetic liquid fuels from coal and 
o i |  she{e), 3~9a 

Carbonization and ~aslficatlon of c a r b o n a c e o u s  solids 
(Carb~acecu~ ~aterial~ carbonized in f l u i d i z e d  bed t o  
r~mov~ p a r t  of v o l a t i l e ~ ) ,  168 

Case f o r  s 3 n t i ~ e t i c  p i ~ e t i n e  ga s  f rom c o a l  and o i l  s h a l e ,  
508~ 

Coal ga~ifiea~Lon (Use o f  fluldized bed), 4122 
Effect o f  preheating on the thermal c o n d u c t i v i t y  of 

block5 of H~cow coal and of oil shale (In relation %0 
u n d e r g r a a n d  gaslficaticn)~ 4444 

E x p e r i m e n t a l  application of shale t o  gasification i n  
HiL~ee ~a~ producers and an attempt to u t i l i z e  the 
obtalned gas in the Siemens--Martln furnaces of %he 
P u t I l o v  s t e e l  m i l l  ( d p e r a t i o n  u s i n g  25~ cmal  and 75~ 
shale), ~70 

G a s i f i c a t i o n  Of solid fuel with s~perheated water v a p o r  
(Gasification ~f  sem~coke (b rown  coals and shales], 
anthracite, and charcoal; feed rate of steam was 20-200 
o/min at 6~0-I000°), 4639 

Gasification of solid fossil fuels in  a microwave 
discharg~ (Extent o f  ~asifica%ion depended on C content 
c f  solid), 5210 

Gasiflcatlon of coal and ell shale, 4220 
Gasification, of Moscow coals and fuel shales underground, 

350~ 
Gasifie~lan o f  f o s s i l  fuels in  a m i c r o w a v e  d i s c h a r g e  in 

argon (Chief products were H and CO with methane, 
acatNlene~ and ethylene as major hydrocarbons), 5206 

Gasificatic~ of solid carbonaceous materials (Two-stage 
proces~ for c o a l ,  l i g n i t e ,  o i l  shale, etc.), 3947 

695 OIL SHALES/RESEARCH PROGRAMS 

H e a t - t r a n s f e r  phenomena and  t h e  combined  me thod  o f  t h e  
underground gaslflea%lon of ell shale, 4678 

Main resells of the work of %he Institute mf Combustible 
Minerals, Academy of Sciences USSR, on underground 
g a s i f i c a t i o n  of fuels, and tasks for future research 
( G a s i f i c a t i o n  o f  brown c o a l ,  h a r d  c o a l ,  and o i l  
s h a l e s ) ,  4445 

Method o f  u n d e r g r o u n d  e l e c % r o l l n k l n g  and 
e l e c % r o c a r b o n i z a t i o n  o f  m i n e r a l  f u e l s  ( P a t e n t ) ,  4490 

P r o c e s s  o f  underground electrmcarbcnlzatlon (Results o f  
studies on coal and oil shale), 3890 

Situ recovery fmr carbonaceous deposits (Underground 
gasification of coal or shale; patent), 4781 

Slurries of sglid carboniferous fuels (Equipment), 5329 
S y n t h e t i c  f u e l  s t u d i e s  ( 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  cmal  

and o i l  s h a l e ) ,  3945 
Synthetic natural gas In the US energy balance. Part 2 

(Tabulation of SNG projects In USA (Aprll 1971)], 5492 
OIL SHALES/HYDROGENATION 

A.G.A. coal gasification research, 5349 
ACS symposia show coal still has many uses (Brief 

abstracts of papers on preparation ofhumic aelds~ 
manafacture of phthalic anhydride, h~drogenetien mf 
shale oil, upgrading of iron concentrate, etc.)~ 2977 

Conuersicn of solid fcssi[ fuels Into hydrocarbons 
(Production of liquid fuels, clty gas, and chemicals), 
3010 

Conversion of fossll fuels to liquid fuels (Liquid feels 
sufficient to satisfy current (1955) and future markets 
can be produced, from USA extensive carbonaceous 
deposits), 6819 

Destructive hydrogenation of coal, etc. (Treatment mf 
coal, wood, oil shale or other solid carbonaceous 
material with stream of H at 450 s and 200 aim), 2405 

Destructive ~ydrogena%ion o f  coal, etc. (Treatment with H 
at 450 a and 200atmospheres pressure until tarry 
product is obtained after filtration further treatment 
with H in presence of catalyst), 2407 

Gasoline and other fuels from noel and oil shale 
~Review), 2327 

Hydrogenation of topped-crude and of petroleum cracks 
residues, primar~ shale and coal tars, asphalts and 
phenols (29 references), 2340 

Hydrogenation reaction of coal and lignite. Reactions of 
%he catalytic hlgh-pressure h~drcgena%ien of coal and 
oil and their control (Outline mf chemical and ph~slcal 
processoccurrlng), 8607 

Liquid fuels from coal, other fossil h~drocarbcns 
(Processes under developmsnt b~ different companies for 
commercial conversion of coal into llquid fuels~ 
economlc analyses of coal and oil shale processing), 
$605 

P rocess  and a p p a r a t u s  o r  r e c o v e r i n g  p e t r o l e u m  p r o d u c t s  
from shale, etc. (Distillation of mixture o f  oil shale 
and coal; scrubbing of gaseous products, hydrogenation 
of oils), 25 

Some studies of Ohio c o a l s ~  shales, and oils 
(Possibilities mf producing from Coal, oll shales, and 
t a r  oils), 2710 

OIL SHALES/LIQUID FUELS 
Coal and oil-shale processing and combustion. Subpanel 

report V used in preparing %he AEC Chairman's report to 
the President, 2064 (WASH-1281-S) 

OIL SHALES/MINING 
Development of %orbani%e in South Africa, 24 
Fracture of coal and oil shale for in-si%~ processing or 

remote removal: a proposal sapport document, 5822 (SLA- 
73-946) 

OIL SHALES/PROCESSING 
Process and apparatus for recovering ell from shales, 

etc. (Distillation of shales, cracking of heavier 
fractions), 27 

OIL SHALES/PYROLYSIS 
Coal gasification. TOSCOAL process for low temperature 

anal pyrolysis (Shale or eoel heated and conve~ed 
uplift pipe by concurrent flow wi%h hot flue gas from 
ball heater), 5332 

Perspectives o f  utilization o f  pulverized fuel f o r  
production o f  t e c h n i c a l  and h e a t i n g  gas (Pyrolysis 
carried out in tubular reactors with ex%erlor heating; 
flow of steam used to earr~ fuel dust through reactor; 
fuels are good raw materials for gas production; 
calorific value of raw gas from bituminous shale was 
>2500 Kcal/mS; achieved complete decomposition of tar 
and i n c r e a s e d  ~ield o f  llgh% gasoline)~ 7117 

Pyrol~%ic conversion and coking of finely divided solid 
b i t u m i n o u s  material and h y d r o c a r b o n  oll (Practiana%ion 
of products; design o f  apparatus~ 7077 

OIL SHALES/RESEARCH PROGHAMS 
Advanced me%hods o f  O i l  and gas p r o d u c t i o n  from fossil 

fuels. Subpanel report VII used in preparlng the AEC 
Chalrman's report %o %he President, 5553 (WASH-1251-7) 

Bureau of Mines Energ~ Program, 1972. Information 
circular, prepared in coopers%ion with Morgantown 
Energy Research Center, WVs and Rartlesville Energy 
Research Center, OK. See also Energy Program 1971, PE-- 
211 486 (Review of 20 research areas b~ Eureau cf 
Mines), 5488 (PB--224 399/6) 
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........................................................... 
Bureau of Mines energy program, 1972 (Review of research 

in 20 major areas. 185 refereces), 17 (BM-IC--8612) 
Review of Bureau of Mines energy program, 1970, B. 

L i n v i l l e  ( B a r t l e s v i l l e  Energy Res. Cent, OK) (Includes 
blbl iography),  14 (BM-IC--6526) 

Synthetic Liquid Fuels. 1948 annum| report of the 
Secretary of the I n t e r i o r .  I .  Oil from coal (Oil from 
c o a l ;  o i l  f r o m  o i l  s h a l e ;  l i q u i d  f u e l s  f r o m  
agr icu l tu ra l  residues; and  secondary recoveryt and 
petroleum che~istr~ and refining research), 6289 

OIL SHALES/RETORTING 
Apparatus (wi th groups o f  spaced r e t o r t s )  f o r  h e a t i n g  

coal, s h a l e ,  etc. (Design), 7076 
Development of torbanite in South Af r ica ,  24 
Relations between the c o m p o s i t i o n  of re,or ,able 

carbonaceous minerals and the i r  y ield of crude o i l ,  
5689 

OIL SHALES/REVIEWS 
Gasoline and o t h e r  fuels from coal and o i l  shale 

( R e v i e w ) ,  5729  
OIL SHALES/SOLVENT EXTRACTION 

E x t r a c t i n g  coal or oil shale (Digestion in NaDH followed 
by e x t r a c t i o n  o f  o i l y  c o n s t i t u e n t s ) ,  7279 

OILS 
C a t a l y t i c  d e s t r u c t i v e  h y d r o g e n a t i o n  of  c o a l s  and t a r s  in  

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  low-boi l ing 
p r o d u c t s ,  2499 

OILS/AROMATIZATION 
Aromatization of heptane-heptene f rac t ion  from Fischer-- 

Tropsch s y n t h e t i c  oil. I. Selection and durability of 
c a t a l y s t s ,  805 

OILS/CHEMICAL COMPOSITION 
Study of the tars and o i l s  produced from coal, ?QII 

OILS/CRACKING 
C a t a l y t i c  cracking of o i l s  from lowmtemperature brown- 

coa l  t a r  ( C a t a l y s t  i s  m i x t u r e  o f  SiO z and AIzOs;  
cracking at 4300), 7113 

Catalytic cracking of the  oil from bro~n coal t a r  
( H y d r a t e d  s y n t h e t i c  a l u ~ i n i u m  s i l i c a t e  c a t a l y s t s ) ,  6568 

Cracking of middle oll from the  Fischer-Tropsch p r o c e s s  
( T h e r m o f o r  and c a t a l y t i c  c r a c k i n g ) ,  6 1 5 2  

Gaseous and liquid fuel problem (Cracking methods of 
b u b b s ,  S a b a t l e r ,  and M a i l h e ) ,  7047  

P r o d u c t i o n  of benzine and colloidal fuel residuum by 
direct cracking of coal-oll fuel, 5699 

OILS/DECOMPOSITION 
Catalytic decomposition of coal light o i l  (Liquefaction 

o f  Kawakami c o a l ) ,  5999 
OILS/DEHYDROGENATION 

R e f i n i n g ,  h y d r o g e n a t i o n ,  and d e h y d r o g e n a t i o n  o f  o i l s  f rom 
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  brown coa l  ( S u i t a b l e  
c a t a l y s t s  based on Mo, Co, Fe, P t ,  Re, Or,  o r  AI 
compounds) ,  4593 

OILS/DESULFURIZATION 
D e s u l f u r i z a t i o n  t e c h n i q u e  o f  f l u e  gases in Japan 

( D i s c u s s i o n  o f  processes  in use or  under  pilot p l a n t  
t e s t s ) ,  1661 

Production of low sulfur fuel oils from Utah coals (Fuel 
o i l s  c o n t a i n i n g  0 . 5  and 0 .25~=  S were produced by 
d e s u l f u r i z a t i o n  o f  w h o l e  o i l ) ,  7 0 0 3  

P u r i f y i n g  hydrocarbons ( A t  320 to  380°C u s i n g  a c t i v a t e d  C 
and powdered Ni or Cu) ,  563 

S u l f u r  removal end r e c o v e r y  from fuels (Rev iew of 
i n a u g u r a l  c o n f e r e n c e ) ,  868 

T rea tment  o f  gases and l i q u i d s  ( P a t e n t ) ,  2115 
O I L S / D I S T I L L A T I O N  

Notes on t he  c o n s t i t u t i o n  of heavy o i l  f rom the  
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  coal ( F m a c t l o n a t i o n  
p r o d u c t s  o f  heavy o i l s ) ,  6187 

S y n t h e s i s  o f  g a s o l i n e  from carbon monoxide and hyd rogen .  
L X V I I I .  A n a l y s i s  of t h e  s y n t h e t i c  oil by fractional 
dlstillatlon (2), 6059 

OILS/FILTRATION 
F i l t e r i n g  oils f rom d e s t r u c t i v e  h y d r o g e n a t i o n  p r o d u c t s ,  

e t c . ,  5656  
OILS/FRACTIONATION 

L i q u i d  f u e l s  ( F r a c t i o n a t i o n  c a t a l y z e d  by N l - C r  a l l o y ) ,  
5676 

OILS/GASIFICATION 
C i t y - g a s  g e n e r a t i o n  by s i m u l t a n e o u s  g a s i f i c a t i o n  o f  coke 

and o i l  ( G a s i f i c a t i o n  in wate r  gas g e n e r a t o r ) ,  4298 
H y d r o g a s l f l c a t i o n  of c a r b o n a c e o u s  e a t e r i a l  ( M a t e r i a l s  

such as c o a l ,  t a r ,  p e t r o l e u m  r e s i d u e s ,  o i l s ~  and ¢ h a r s l  
p r o d u c t i o n  o f  h i g h  c a l o r i f i c  v a l u e  g a s  u s i n g  AI 
c h l o r i d e  c a t a l y s t ) ,  5218 

OILS/HYDROGENATION 
A c t i o n  of c a t a l y s t s  In  t he  h i g h - p r e s s u r e  h y d r o g e n a t i o n  of 

p h e n o l s  a n d  h y d r o c a r b o n s  ( W S a ,  HoDs, MoSs, CoS,  a n d  ZnS 
a s  c a t a l y s t s ) ,  2236 

C a t a l y t i c  h y d r o g e n a t i o n  o f  p h e n o l i c  o11 in  l o w -  
t e m p e r a t u r e  t a r .  I I .  E f f e c t s  o f  h y d r o g e n a t i n g  
c o n d i t i o n s  (Powdered n i c k e l  c a t a l y s t s ) ,  2311  

C a t a l y t i c  h y d r o g e n a t i o n  or p h e n o l i c  o i l  i n  l o w -  
t e m p e r a t u r e  t a r .  gI. Compar ison of each f r a c t [ ~ n  from 
p h e n o l i c  o i l ,  5823 

C a t a l y t i c  h y d r o g e n a t l o n  o f  p h e n o l i c  011 In  l o w ~  
t e m p e r a t u r e  t a r ,  IV. E f f e c t  o f  c a t a l y s t s  on the  
c o m p o s i t i o n  o f  hydrocarbons  formed (Use of  M. o x i d e ,  

Ni203 , and I as ca ta lys ts ;  addit ion of S to Mo oxide to 
i n c r e a s e  g a s o l i n e  c o n t e n t  and n a p h t h a l e n e  
hydrocarbons), 2481 

Conversion of solid and liquid fuels, etc., into more 
v a l u a b l e  l iquid p r o d u c t s  (300  to  5000;  20 aim 
pressure), 2216 

C o n v e r s i o n  of middle oils (end b.p. 325-350  ° ) i n t o  
benz ines  by t r e a t i n g  30-50~  o f  c rude  m a t e r i a l  w i t h  
h y d r o g e n a t i n g  gases a t  350-4500 in  p resence  o f  
c a t a l y s t s ;  s u l f i d e s  c f  N i ,  Co, Fe, I n ,  Mn, 2507 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( C a t a l y s t s  c o n t a i n i n g  3 
c o n s t i t u e n t s :  Zn or  Mg o x i d e  or  Zn s u l f i d e ;  o x i d e s  and 
sulfides of Ni and Co; oxides of V and metals of 6th 
group), 2250 

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 a t e r i a l s  much as brown 
c o a l ,  t a r ,  o r  o i l  r e s i d u e s  ( A t  about  5000 and a t  l e a s t  
20 atm p ressu re  u s i n g  ammonia as a c a t a l y s t ) ,  2253 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( U s i n g  Fe, N i t  Mot Or, Set or  
t h e i r  compounds as c a t a l y s t s ) ,  2187 

D e s t r u c t i v e  h y d r o g e n a t i o n  of b i t u m i n o u s  m a t e r i a l s  uch as 
coal, t a r ,  and oil ( A t  50 atm in presence  o f  c a t a l y s t  
c o n t a i n i n g  two c o n s t i t u e n t s  one comprising Ago a 
mixture of Cu with Zn W or a mixture of Cu with Cd), 
2157 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( P r o d u c t i o n  o f  benz ines  from 
m idd le  o i l s  c o n t a i n i n g  pheno ls  by f r a c t i o n a t i o n  and 
h y d r o g e n a t i o n  =t 370 t o  440 ° in  p resence  o f  M. and Zn 
c a t a l y s t ) ,  2459 

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 a t e r i a l s  such as brown 
c o a l ,  t a r ,  or o i !  r e s i d u e s  ( A t  300-7000 and a t  l e a s t  20 
aim p r e s s u r e  us ing  n i t P i d e s  o f  Cr ,  Me, S t ,  T I ,  o r  V as 
ca ta lys ts ) ,  2 2 5 4  

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  b i t u m i n o u s  m a t e r i a l s  such as 
c o a l ,  t a r s ,  or  o i l s  ( g r e a t e r  than  20 atm p r e s s u r e  and 
4500 t e m p e r a t u r e  u s i n g  Ru, P t ,  Pd, or  Ag d e p o s i t e d  on 
s u p p o r t  o f  Mg3, m a g n e s i t e ,  or  3r  o x i d e  as c a t a l y s t s ) ,  
2158 

D e s t r u c t i v e  h y d r o g e n a t i o n  (400  t o  700 ° ,  AI, S t ,  Cu-Fe,  
porous carbon, s i l i c a ,  h y d r o a i l i c a t e s ,  alumina and 
mangnesia c a t a l y s t s ) ,  2 2 4 9  

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  ca rbonaceous  subs tances  ( 2 5 0  
t o  7000 and 100 t o  500 atm p r e s s u r e ;  W c a t a l y s t s ) ,  2210 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  b i t u m i n o u s  m a t e r i a l s  ( U s i n g  
s o l i d ,  f i n e l y  d i v i d e d  c a t a l y s t  o f  t u n g s t i c  a c i d ,  
molybdJc a c i d ,  and ZnO),  2256 

D e s t r u c t i v e  h y d r o g e n a t i o n  (A t  250 t o  7000C and 100 to  500 
atm p r e s s u r e  in p resence  o f  M, c a t a l y s t  and HAS), 2197 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  v a r i o u s  ca rbonaceous  
m a t e r i a l s  such as t a r s ,  o i l s ,  c o a l ,  e t c  ( A t  300-700  o 
and a t  l e a s t  20 a tmospheres  p r e s s u r e  u s i n g  a c a t a l y s t  
c o n t a n i n g  a heavy meta l  s u l f i d e  t o g e t h e r  w i t h  a f r e e  
heavy meta l  and a d i f f i c u l t l y  r e d u c i b l e  meta l  o x i d e ) ,  
2348 

Development  o f  the  t e c h n i q u e  o f  the h y d r o g e n a t i o n  of  
s o l i d  f u e l s  and o f  t h e i r  b y - p r o d u c t s  ( H y d r o g e n a t i o n  o f  
f u e l  a t  300 to  500 ° and s i m u l t a n e o u s l y  f r a c t i o n a t i n g  
p r o d u c t s ;  h y d r o g e n a t i o n  c a t a l y s t  of Fe s u l f i d e  
suppo r t ed  on a c t i v a t e d  C) ,  2711 

E v o l u t i o n  o f  the  t e c h n i q u e  o f  the  h y d r o g e n a t i o n  o f  coa l  
and heavy o i l s  ( R e v i e w ) ,  2605 

Hydroca rbon  o f  o i l s  f rom c o a l ,  t a r ,  o i l ,  and t h e i r  
p r o d u c t s  ( H y d r o g e n a t i o n  of fraction w i t h  b . p .  >300°C 
us ing  h a l i d e  c a t a l y s t s  and a l k a l i n e  e a r t h  compounds; 
f l u i d  r e s i d u e  t r e a t e d  a t  20 t o  100oC w i t h  0 . 5  t o  2S 
h a l o g e n - f r e e  a l k a l i  o r  NH~ s a l t s  ( s u l f a t e s ,  p h o s p h a t e s ,  
o r  c a r b o n a t e s ) ) ,  2645 

H y d r o g a s i f l c a t i o n  o f  ca rbonaceous  m a t e r i a l  ( M a t e r i a l s  
such a s  c o a l ,  t a r ,  p e t r o l e u m  r e s i d u e s ,  o i l s ,  and c h a r s ;  
p r o d u c t i o n  of h igh  c a l o r i f i c  v a l u e  gas us ing  AI 
c h l o r i d e  c a i n | y e t ) ,  5218 

H y d r o g e n a t i o n  o f  c o a l ,  t a r ,  o i l s ,  e t c .  ( A t  100 atm and 
460 t o  490oc us ing  M. c a t a l y s t ,  a d d i t i o n  o f  I 
compounds) ,  5694 

H y d r o g e n a t i n g  c a r b o n a c e o u s  m a t e r l a l s  (Ha logen  o r  S 
compounds o f  s o l i d  m e t a l l o i d s  o r  o f  NH~ as c a t a l y s t s ;  
compounds o f  P, Se, Te,  As, Sb, S t ,  Z r ,  and B as 
c a t a l y s t s ) ,  2475 

H y d r o g e n a t i o n  of t o p p e d - c r u d e  and of p e t r o l e u m  c r i c k s  
r e s i d u e s ,  p r i m a r y  s h a l e  and c o a l  t a r s ,  a s p h a l t s  and 
p h e n o l s  (29  r e f e r e n c e s ) .  2340 

H y d r o g e n a t i o n  r e a c t i o n  of coa l  and l i g n i t e .  R e a c t i o n s  o f  
t h e  c a t a l y t i c  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  a n d  
o l l  and t h e i r  c o n t r o l  ( O u t l i n e  o f  c h e m i c a l  and p h y s i c a l  
p rocess  o c c u r r l n g ) ~  260? 

H y d r o g e n a t i o n  o f  c o a l ,  t a r ,  o r  o i l  a t  300 t o  700 ° a t  20 
atm p r e s s u r e  in p resence  of M. or  Zn c a t a l y s t 9  2198 

H y d r o g e n a t i o n  o f  ca rbon  and o i l s  (Emphas is  on 
a c c e l e r a t i n g  a c t i o n  of c a t a l y z e r s ) ,  2 3 1 6  

H y d r o g e n a t i o n  of COED p r o c e s s  c o a l - d e r l v e d  o i l s  
( H y d r o g e n a t i o n  a t  3000  ps l g  o v e r  f i x e d  bad o f  N i - - N o  
c a t a l y s t ;  S r e m o v a l ) ,  6940  

H y d r o g e n a t i o n  o f  c o a l  a n d  o i l  ( R e v i e w ) .  2 2 6 6  
Hydrogena ted  COED o i l  ( C o n v e r s i o n  o f  coa l  by f l u i d l z a d  

b e d  p y r o l y s i s  i n t o  g a s ,  e l l ,  a n d  c h a r ;  c a t a l y t i c  
hydrogenation p l a n t  c o n s t r u c t e d  t o  h y d r o g e n a t e  o i l ;  
d a s u l f u r l z a t i o n ;  p r o d u c t i o n  of  g a s o l i n e ,  m ldd la  
d i s t i l l a t e ,  g a s  o i l ,  end b o t t o m s ) ,  5254  

H y d r o g e n a t i o n  o f  e x t r a c t e d  o i l s  f rom l o w - t e m p e r a t u r e  t a r  
( 4 5 0 0 ;  100 atm p r e s s u r e ) ,  6956 

Hydmogenat ion  o f  c o a l ,  o i l ,  e t c .  (Us ing  s a l t s  o f  a l k a l i  
m e t a l s ,  a l k a l i n e  e a r t h  m e t a l s ,  and p r e c i o u s  m e t a l s ) ,  
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Hydrogenation of %arm and tKr oils (Description of small 

plant~; H~ p(;l|et~ a~ catal~sts), 5806 
H y d r o g e n a t i n ~  carbonaceoas materials (Halo@en co~pounds 

of Mo, W, or V; Ag, Cus Ti~ Sn~ Mns Nil or Co iodides)s 
Z29b 

H~drogenation c f  COED coal o l i s  (H~drogena%ion at 3000 
p~ig over fixe~ bed Of Ni--Ho catalyst; H consumption 
and O, H~ and 3 r e m o v a l  correlated with operation 
conHition~), 6~04 

H~drogenate~ C0~0 oil. Paper No. 3 (H~drogenation o£ o i l  
produced b v %he C~£D process)~ 6974 

H}tdrogenation and cracking (Using CoS and HoS e as 
c a t a l ~ t ~ ) s  2276 

H!idro~enati~n of CUED p r c c e ~  c o a l - d e r i v e d  o i l ~  ( O v e r  
fixed b~d nlckel~molybdenum catalysts)s 7170 

Hydrogenation of C~ED process c o a l - d e r i v e d  o i l s  s 6959 
Hydrogenatiag coal, ate. (Catalysts produced b~ action of 

volatile S co~pounds on ~eta[s or their compounds)s 
22!g 

Hydrogenating cooly etc. [Treatment under pressure in 
presence Of NH~OH solution of HaHoO~)~ 2468 

H~drogenated benzine~ [Gasolines]. Influence of raw 
materials catalyst and processing method s 5621 

Low-boiling liquids h H des%ractive hydrogenation (200 a%m 
pressure s JO0 to 700o~ solid Ag or Cu compound as 
catalyst), 22~I 

N~tionet motors fuel~. Low-temperature distillation (Of 
c o a l s ,  l i g ~ I t e ~  and b i t u m i n o u s  schists)s 7092 

New horizons for pressure gasification. Production of 
clean energ~ (Heulew cf processes for converting fossil 
fuel feedbacks into CH~; no references), 5262 

Pcs~ibilitie~ of p r o d u c i n g  middle distillates from low- 
temperature tar fractions (Kerosene type product 
obtained), 597~ 

Pressure hydrogenation with i o d i n e  as catalyst, 2233 
Prcble~ o f  caai  h~dro~e~at lon ( C a t a l y t i c  hydrogenat ion  

under ~ r e c ~ u r e ) ,  2402 
Prcpertler of ''Dle~el'' o i l s  p r e p a r e d  from low- 

te~percture tar, cannel tar, and Kimmerid~e shale tar 
(Use of HoSa as eatalyst)s 6094 

~esearch on the i~prove~ent Of catalysts for 
h~drogenatlo~ of tars and medium o i l s  (Brief history o f  
development o f  hydrogenaton catalysts; most Of new 
catal~st~ are oxldes)s 2949 

5econdar~ hydrogenation of liquefied coal oil at high 
pressure (McS~ as catalyst), 2695 

SecondarN hydr,~enation ef oil obtained by %he 
liquefactio~ Of coal. II~- Effect of material o i l  on 
quantltV and prc~ertle~ of oil product, 6080 

Thermal treatment ef carbonaceous materials (Using 
phosphates O~ s~Ifate~ of Mn s Fes Cu~ or Zn and one or 
more cf the ~etals MO, fins W, Res Us Vs Cr~ Ni, or Co 
or  compou~d~ thereof), 2591 

V~por-pha~e hydrogenation of oils derived from coal and 
o[I shale (gasoline from middle oil from hydrogenation 
of bl%u~i~u~ c o a l  usi~ German Mo--Zn--Cr  catalyst; Co 
molNbdete e~peciail~ effective catalyst for S removal), 
6811 

O[LS/INF~RED S~ECTR~ 
l,t-Di~hen~le%bnne In coal h~drogenat ion products 

( N e u t r a l  oi l  extracted fro~ coal  hHdrogenatlon products 
contal~a cc~pound with charm absorptlen band at 14.3 
mlcrometera in ir spectru~ identlfied as Isl-- 
diphenvlethdne), 2969 

OILS/HIXZN~ 
~ethod of coat--paste p r e p a r a t i o n ,  7433 

O~LSIPROOUCTIO~ 
Amer i can  F i ~ c h e r - - T r o p s c h  plant (Use of ~iggling-ca%alys% 

bed i~ production o f  llquid feels), 6541 
B e n z i n e  and oil synthesis from water gas s $792 
Better utilizer|an of coal f o r  %he production of oll and  

petrol,  5092 
Better u t i l i z a t i o n  of c ~ a l  for %he p roduc t i on  o f  oil and  

gasoline, 60a4 
C a t a l y t i c  ~Nn thes~  of h~drccarbon oils from carbonaceous 

so l i du  (Ge~ ~ i x t u r e ~  o f  H and CG prepared from 
l i g ~ i t e ~ s  brawn coalss peats o l i  shales tar sandss 
coke~ e t c .  converted cataiNtically to hydrocarbons and 
O-containin~ organic compounds)s 6558 

Clean fluid (gels from coal and wastes (Review wlth 27 
reference~), 7002 

Coal's new Industry--the production o f  o i l ,  5745 
Coal hVdro~e~atlcn (Portion of coal liquefied in medlum 

centalming substantial amount o f  water in l iquid  phase; 
some of llq~Id is hydrocarbon; in most runs convers ion  
cf  co~I to  o i l  and aspba l tenes was 35-47~)s 7010 

Commercial praductlon of synthesis gas from low-grade 
c o ~ l .  I .  G a s i f t e a t l s n  p r o c e s s  ( C o m m e r c i a l  i n s t a l l a t i o n  
at Sasolburgs Orange Free State, South Afrtca)s 4423 

Deaf,active hydroEenation (200 aim pressure; 4000; and 
catalyst cantaining Mo and Zn ), 2169 

Dissimilar behavior o f  carbon monoxide plus Cater and o f  
hydrogen l~  hydrogenat ion  (CO--water  m ix tu re  compared 
with H as agent for conversion o f  lignite, bituminous, 
end subbltumi~o~s coal to  b e n z e n e - s o l u b l e  oil)~ 6968 

Distribution ef average molecular weigh% and average 
s t r u c t u r a l  parameters e f  o i l  produced b~ coa l  
hvdrogemolys l s  under pressure  ( H y d r o g e n o l y s i s  at 200-- 
220 kg/sq cm and 390-410 o produced o i l s  t ha t  were 
f r a e t l o n a t e d } ,  3076 

E f f e c t  o f  r e a c t i o n  v a r i a b l e s  on h y d r o g e n a t i o n  o f  
B a r a g o l a i  ( A s s a m )  c o a l  (Ammonium molybda%e c a t a l y s t  a t  
m o d e r a t e  p r e s s u r e s ;  I n v e s t l g a t i o n  o f  e f f e c t  o f  
a g i t a t i o n s  p r e s s u r e s  t e mpe ra % ure ~  and  t i m e  on H 
c o n s u m p t i o n  and p r o d u c t i o n  o f  l i q a £ d  f u e l s ) ,  6967 

F l u l d l z e d - b e d  l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  b i t u m i n o u s  
c o a l  and  t h e r m a l  c r a c k i n g  o f  t h e  %or v a p o r s s  176 (BH-  
R I - 7 8 2 2 )  

Gaseous s y n t h e s i s  f rom c a r b o n  m o n o x i d e  and  h y d r o g e n  a% 
e l e v a t e d  p ressures .  IX.  I n f l u e n c e  o f  %he compos i t l on  o f  
the raw gas on the r e a c t i o n  ( C a t a l y s t s  o f  F e - - C u - -  
k iese lguhr - -KeCO s a% 10 kg/cm s and 210o),  6228 

Gaseous synthesis from carbon monoxide and h~drogen at 
elevated pressures. X. Dependence of the oil yields on 
%he gas flow (Catalysts of Fe--Cu--kieselguhr--KaCO s at 
I0 kg/cma), 6229 

Gaseous synthesis from carbon monoxide and hydrogen at 
elevated pressures. XII. Catalyst carrier (Substitution 
of alkali salts for kieselsuhr; oil yields decrease in 
order: Kaolin > actlve earth > a c i d  earth > bentonite; 
most favorable: Fe + Cu25 + Kaolin 150 + K2CUsd), 623! 

Gasification of solid fuels 4867 
Gasolines oils and chemicals from coal (Desoription of 

South Africa's solution %o o11 shortage)s 68!2 
Gasoline synthesis from carbon monoxide and hydrogen at 

moderately high pressare. VI. Promoter action of 
various oxides (Fe catalysts wlth Cu, Mg, kieselguhr 
and KaCUs) , 6176 

High-pressure hydrogenation of low-temperature tar 
(Production of gasoline, kerosene s and heavy oil)s 2483 

Hydrocarbon o i l s  from gaseous mixtures of  hydrogen and 
carbon monoxide (Using a Co--ThUs catalyst at 175- 
220o)s 6136 

Hydrocarbon o i l s  { P r o d u c t i o n  a% 180 %o 210oc using Co 
catalyst Impregnatod with KeCOs), 5865 

Hydrogenation of carbon monoxide (Reaction carried out in 
several steps wlth Fe catalysts; use of H-rich gas; 
yield is 42% hard wax s 16% paraffins s 17% oils and 23% 
gasoline)s 2867 

Hydrogenation of coal (Coal catalyzed wlth ammonium 
molybdate solutions maximum conversion at 1500-~000 
ps ig ) s ' 6808  

Hydrogenat ion  o f  coa l  (Dry  p u l v e r i z e d  coa l  e n t r a i n e d  in  
stream o f  H at 500-600 p.s.i, and passed through 
elongated heating tube to heat stream in <I min to 600- 
1000o; reaction time is short; product contains higher 
% of aromatic hydrocarbons than usual)s 4866 

Hydrogenating carbonaceous materials (Recovery of oily 
constituents from residues from destructive 
h~drogenation by heating residues in presence of hot 
fused metals and alloys), 2470 

Hydrogenation of COED process coal-derlved oils (Over 
fixed bed nlckel--mol~bdenum catalysts), 7170 

Hydrogenation of COED coal oils (Hydrogenation at ZOO0 
psig over fixed bed of NI--Mo catalyst; H consumption 
and Us Ns and S removal correlated wfth operation 
c o n d l t l o n s ) s  6904 

H y d r o g e n a t e d  products  o f  pheno l i c  o i l  i n  low--temperature 
tar. I and II (250 ° and i00 aim of Ha in presence of 
NimO3 eatalys%)s 2268 

Hydrogenation of coal: English factories of Billingham 
Imperial Chemlcal Industries s Ltd. (Drawings and 
descrlption o f  plant; 150~000 tons of oil produced by 
Berglus process)s 2396 

H y d r o g e n a t e d  COED o i l  (Conversion o f  coal by fluidized 
bed pyrolysis into gas s oil, and char; catalytic 
hydrogenation plant constructed to  hydrogenate o i l ;  
desulfurlzation; produotlon of gasoline s middle 
distillates gas o£1s and  bottoms)~ 5254 

Hyd rogeno l ys i s  o f  Hokkaldo coa l s  ander high pressure  
(Ba tch  a a t o c l a v e  s tud~ ) ,  3083 

Improving the oil results in a water-gas machine 
(Operation o f  carbureted water-gee plant), 5803 

Investigations on agglomeration during low~pressure 
hydrogenation of coal in a flaidized bed (Agglomeration 
is main diffiealty during low pressure hydrogenation of 
dry, bl%umlnous coa l  in fluidlzed bed; pretreatment o f  
coa l  w i t h  a l k a l i  carbonate  or  ammonium molybdate i n  
presence or  absence o f  H p reven ts  agg lomera t ton)~  2900 

I r o n  c a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  c a r b o n  m o n o x i d e  
(Hydrogenation at 220 ° and 2450 at 3 aim; [Fe(NO~)s X 
9HsOs Zn(NOs)2 X 6HeO s and Cu(NOs) a X 3Hag)), 6562 

Japan=s coal-liquefaction process explained by naval 
expert (Hydrogenation of coal by Bergius process 
followed by distillation to  produce gasoline and heavy 
o i l ) ,  5808 

L igh t -o i l  recovery In the low-temperature earbon£zation 
o f  brown c o a l ,  120 

L i q u e f a c t i o n  of c o a l  (Desirable Characteristics of coa l  
f o r  hydrogenatlon Include low con%ant o f  minerals and 
moisture and C:H ratio less than 15; metal catalysts 
must be S-reslstant~ yields gas, gasoline, medium oil, 
heavy oils asphalts; 125 references), 6786 

Liquid-phase coal hydrogenatlon in an experimental flew 
plant (Hydrogenation at 6 aim: plant capacity of 
5 0 k g / d a y ) s  2939 

Low-pressure h y d r o g e n a t i o n  of coa l  in a continuous pilot 
plant (Hydrogenation a% 2000 psig and 645 ° using Fe and 
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........................................................... 
Mo c a t a l y s t s ) t  3086 

L o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  coa l  i n  the  p resence  o f  
J a p a n e s e  a c i d  c l a y .  I. E f f e c t s  o f  a d d i t i o n  o f  a c i d  c l a y  
upon the  l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  c o a l  ( O i l  
y i e l d s ) ,  79 

M a n u f a c t u r e  o f  l i g h t  o i l s  f rom l i g n i t e  by c a t a l y t i c  
h y d r o g e n a t i o n  under  p r e s s u r e t  5774 

Modern o i l - a b s o r p t i o n  p l a n t s  f o r  l i g h t - o i l  r e c o v e r y  ( f r o m  
m a n u f a c t u r e d  gas)  (Rev iew Of p a t e n t s ) t  7361 

Modern t r e n d s  In  u t i l i z a t i o n  o f  end  o I l  p r o d u c t i o n  f rom 
c o a l ,  5644 

New deve lopmen ts  i n  the  p r o d u c t i o n  o f  town gas ( F o u r  
systems o f  gas m a n u f a c t u r e  by c a r b o n i z a t i o n  plants a r e  
d e s c r i b e d ) t  4299  

0[1  and g a s o l i n e  f rom c o a l t  5706 
O i l  f rom c o a l  (A r ev i ew  of  d i s t i l l a t i o n  and h y d r o g e n a t i o n  

m e t h o d s ) ,  5716 
O i l  from coa l  ( R e v i e w  o f  h y d r o g e n a t i o n ~  s t r a i g h t  

d i s t i l l a t i o n t  and d i s t i l l a t i o n  f o l l o w e d  by c o n v e r t i n g  
coke to  w a t e r  gas t o  o i l ) ,  5715 

O i l  p r o d u c t i o n  f rom c o a l .  I t s  t e c h n i c a l  and economica l  
v a l u a t i o n  f rom an A u s t r a l i a n  v i e w p o i n t ,  5819 

O i l s  and b a s i c  o r g a n i c  c h e m i c a l s  f rom coa l  by 
h y d r o g e n a t i o n  (Rev iew w i t h  22 r e f e r e n c e s ) t  3082 

Oils and b a s i c  o r g a n i c  c h e m i c a l s  from c o a l  by 
h y d r o g e n a t i o n  (a  l i t e r a t u r e  r e v i e w )  (Work p u b l i s h e d  
from Wor ld  War I I  u n t i l  1969 on c o a l  h y d r o g e n a t i o n  and 
i t s  economics  end on p r o d u c t i o n  o f  c h e m i c a l s  f rom coa l  
c r i t i c a l i t y  r e v i e w e d ) t  6891 

O i l s  and c h e m i c a l s  from coa l  (Review)t 6095 
P r o d u c t i o n  o f  s y n t h e t i c  l u b r i c a t i n g  o i l s  by h y d r o g e n a t i o n  

r e a c t i o n s  (Rev iew o f  Be rg /us  p rocess  from 1911 to  1948; 
37 r e f e r e n c e s ) t  6179 

P r o d u c t i o n  o f  low s u l f u r  f u e l  o i l s  f rom Utah c o a l s  ( F u e l  
o i l s  c o n t a i n i n g  0 . 5  and 0 .25Z= S were produced by 
d e s u l f u r i z a t i o n  o f  whole o i l ) ,  7003 

P r o d u c t i o n  or  o i l s  f rom h i g h - t e m p e r a t u r e  c a r b o n i z a t i o n  
p rocesses  t 5827 

P r o d u c t i o n  o f  h y d r o c a r b o n  o i l s  by h y d r o g e n a t i o n  o f  
ca rbonaceous  m a t e r i a l s  in  o i l  suspens ion  i n  p resence o f  
C r ,  W~ or Ha o x i d e  c a t a l y s t t  2218 

Produc t i on  o f  o i l  f rom coa l  by the F i s c h e r - - T r o p s c h  
p r o c e s s t  6172 

P r o d u c t i o n  o f  c h e m i c a l  raw m a t e r i a l s  f rom coal by the  
c o m b i n a t i o n  o f  h i g h - p r e s s u r e  l i q u i d - p h a s e  h y d r o g e n a t i o n  
w i t h  h v d r o - d e a l k y l a t i o n  ( H y d r o d e a l k y l e t l o n  o f  n e u t r a l  
o i l  and h i g h - b o i l i n g  o i l  t h a t  a re  main p r o d u c t s  o f  
l i q u i d - p h a s e  h y d r o g e n a t i o n  o f  c o a l ;  Cr o x i d e - - K  o x i d e - -  
AI o x i d e  c a t a l y s t  a t  30 aim and 500 t o  S800C; p r o d u c t s  
i n c l u d e  benzenet  t o l u e n e t  x y l e n e ,  e t h y l b e n z e n e ,  
n a p h t h a l e n e  t gaseous h y d r o c a r b o n s ) t  3014 

P r o d u c t i o n  o f  o i l s  f rom c o a l ,  5817 
P r o d u c t i o n  o f  o i l  f rom coa l  by t he  F i s c h e r - - T r o p s c h  

p r o c e s s  (Rev iew)~  5850 
P r o g r e s s i v e  a c t i o n  of hydrogen on coa l  (Us ing  compounds 

of Get Sny and Pb as c a t a l y s t s ) t  2275 
R e f i n i n g  o f  brown coa l  t o  o i l  and l u b r i c a n t s  by 

h y d r o g e n a t i o h  ( R e v i e w ) ,  2801 
Repor t  on the  i n v e s t i g a t i o n  by f u e l s  and l u b r i c a n t s  teams 

s t  t he  I .  G. F a r b e n i n d u s t r i e  A . - G .  ( I n c l u d e s  s t u d i e s  o f  
h y d r o g e n a t i o n ;  c a t a l y t i c  c r a c k i n g ;  German o i l  
p r o d u c t i o n ; ) t  6155 

R e s t r i c t e d  h y d r o g e n o l y s i s  of h i g h - s u l f u r  coa l  f rom Assam t 
I n d i a  ( C a - - C u - - c h r o m i t e  c a t a l y s t  a t  375 ° end hot  H 
p r e s s u r e  o f  3300 p . s . i . ) t  2738 

S y n t h e t i c  d i e s e l  o i l  f r om w a t e r  gas ( I n c r e a s e  i n  yie ld by 
a l k a l i  washing o f  f i l t r a t e  f r o m  c a t a l y s t ) ,  6168 

S y n t h e t i c  p r o d u c t i o n  c r  h y d r o c a r b o n  o i l s  ( H e a t i n g  o f  
wa te r  gas t b l u e  w a t e r  gas9 o r  gas from comp le te  
g a s i f i c a t i o n  o f  coa l  t o  1 6 0 - 2 5 0 ° ) t  6164 

Tar and tap p r o d u c t s  ( R e v i e w ;  110 r e f e r e n c e s  p lus  11 
pages s u p p l e m e n t a r y  b i b l i o g r a p h y ) ,  6836 

TOSCOAL p rocess  coa l  l i q u e f a c t i o n  and char  p r o d u c t i o n  
( D e s c r i p t i o n  o£ t e c h n i q u e s  o f  p r o c e a s ) t  6992 

T rea tmen t  o f  coa l  wth t e t r a l i n  ( C o m p a r i s o n  o f  o i l  y i e l d s  
u s i n g  t e t r a l i n ,  n a p h t h a l e n e ~  and  t r i c r e s o l ) t  5838 

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

OILS/PURIFICATION 
Convension o f  coa l  to  c l e a n  f u e l  ( P r o d u c t i o n  o f  low 

m i n e r a l  c o n t e n t  f u e l ;  suspended s o l i d s  e f f e c t i v e l y  
removed f rom l i q u i d  by u s i n g  p r e c i p i t a t i n g  s o l v e n t ) t  
7032 

P u r i f i c a t i o n  o f  l i g h t  o i l s  f rom the  d r y  d i s t i l l a t i o n  o f  
b i t u m i n o u s  c o a l s .  I .  I n t r o d u c t i o n ~  l i t e r a t u r e ~  and 
p a t e n t s ,  470 

P u r i f i c a t i o n  o f  l i g h t  o i l s  f rom the  d r y  d i s t i l l a t i o n  o f  
b i t u m i n o u s  c o a l s .  I I .  O r i g i n a l  work t  7088 

P u r i f y i n g  o i l s  ( P u r i f i c a t i o n  o f  o ' i l s  f rom h y d r o g e n a t i o n  
of coal or cracking of mineral oils)s 2173 

OILS/REFINING 
F i s c h e r - - T r o p s c h  s y n t h e s i s  may prove a ma jo r  [ o 1 1 - ]  

refining p r o c e s s ,  l l I .  C a t a l y s t s  and t h e i r  p r e p a r a t i o n  
(Group V I I I  m e t a l s ) ,  ~099 

F i s c h e r - - T r o p s c h  s y n t h e s i s  may prove a major  l o l l - )  
r e f i n i n g  p r o c e s s .  I I .  Methods o f  o p e r a t i o n ,  6093 

F i s c h e r - - T r o p s c h  s y n t h e s i s  may prove a major [ o l l - ]  
r e f i n i n g  p r o c e s s .  I .  R e a c t i o n ,  I t s  mechanism, and i t s  

p r o d u c t s ,  6088 
H y d r o r e f i n i n g  coa l  o i l s  to  f u e l s  f o r  s u p e r s o n i c  a i r c r a f t 0  

6817 
P r i n c i p l e s  o f  the p r o d u c t i o n  and r e f i n i n g  o f  s y n t h e t i c  

l i q u i d  f u e l  ( D i s t i l l a t i o n  o f  c rude  peat  t a r  and 
r e f i n i n g  o f  o i l s  o b t a l n e d ) t  5748 

R e f i n i n g  t a r s ,  o l l s t  e t c  ( T r e a t m e n t  w i t h  m i n e r a l  a c i d  
such as H2SO ~ o f  HCI d i s s o l v e d  in  a l c c h o l ) t  7039 

OILS/REMOVAL 
P u r i f i c a t i o n  o f  s y n t h e s i s  gas (Removal o f  o r g a n i c  S 

compounds us ing  s t r o n g l y  a l k a l i n e  Fe(OH)s)9 1105 
Recent e x p e r i e n c e s  in  the w a s t e - e a t e r  t r e a t m e n t  o f  c o a l -  

h y d r o g e n a t i o n  p l a n t s  ( P u r i f i c a t i o n  o p e r a t i o n s  I n c l u d e  
o i l  s e p a r a t i o n ;  pheno l  e x t r a c t i o n t  NHx r e c o v e r y ) ,  724 

OILS/SEPARATION PROCESSES 
P r o d u c t i o n  o f  d i e s e l  and f u e l  o i l s  f rom coa l  t a r  

( S e p a r a t i o n  o f  p i t c h  and o i l  f rom coa l  t a r  by 
f r a c t i o n a l  s o l u t i o n ) ,  5804 

S e p a r a t i n g  o i l s  f rom r e s i d u e s  f rom d e s t r u c t i v e  
h y d r o g e n a t i o n  o f  coa l  ( A d d i t i o n  o f  a l k y l  
n a p h t h a t e n e s u l f o n a t e  and c e n t r l f u g s t i o n ) ,  2223 

OILS/SPECIFIC HEAT 
D e t e r m i n a t i o n  o f  the  s p e c i f i c  hea t  o f  t a r  and t a r  o t i s ,  

coke ,  and c o a l .  7403 
ORES/ROASTING 

Tempera tu re  c o n t r o l  o f  e x c t h e r m i c  r e a c t i o n s  (Use o f  
f l u i d i z e d  s o l i d  t e c h n i q u e  in  r e a c t o r  d i v i d e d  i n t o  2 
s e c t i o n s ;  use o f  p rocess  in  m a n u f a c t u r e  o f  p r o d u c e r  gas 
f rom coa l  o r  in  r o a s t i n g  o f  s u l f i d e  o r e s ) ,  3914 

ORGANIC CHLORINE COMPOUNDS/REMOVAL 
Gas p u r i f i c a t i o n  (Removal o f  o r g a n i c  c h l o r i n e  and o r g a n i c  

s u l f u r  compounds from CO and H m i x t u r e s  us ing  a c t i v a t e d  
C and KOH at  5 5 0 o c ) t  778 

ORGANIC COMPOUNDS/CHEMICAL PREPARATION 
Some c h e m i c a l s  f rom s y n t h e t i c  l i q u i d  f u e l  p r o c e s s e s t  6267 

ORGANIC COMPOUNDS/MELTING 
B i t u m i n o u s  and brown c o a l s  as a raw m a t e r i a l  f o r  the  

p r e p a r a t i o n  o f  f u s i b l e  and s o l u b l e  p r o d u c t s l  7431 
ORGANIC COMPOUNDS/PRODUCTION 

B i t u m i n o u s  and brown c o a l s  as a raw m a t e r i a l  f o r  the  
p r e p a r a t i o n  o f  f u s i b l e  and s o l u b l e  p r o d u c t s ,  7431 

C a t a l y t i c  s y n t h e s i s  o f  o r g a n i c  compoundst 7370 
Chemical  u t i l i z a t i o n  o f  coa l~  7432 
Chemica ls  from coa l  (Economics  o f  chem ica l  r e f i n e r y  u s i n g  

coa l  as raw m a t e r i a l  i n s t e a d  o f  c rude  o i l ;  m a t e r i a l  
ba lance  g i ven  w i t h  r ega rd  to  e l l  p r o c e s s i n g  s tages  o f  
the  p r o d u c t s ) t  7385 

Coal and c h e m i c a l s  (Rev iew o f  chem ica l  p r o d u c t s  o b t a i n e d  
from coa l  by c a r b o n i z a t i o n t  h y d r o g e n a t i o n ,  and o t h e r  
t r e a t m e n t ) ,  170 

Recent  p rog ress  o f  coa l  c h e m i s t r y .  P t .  I I .  H y d r o g e n a t i o n  
o f  coa l  and u t i l i z a t i o n  o f  i t s  p r o d u c t s  (Rev iew o f  
works on coa l  h y d r o g e n a t i o n ;  mechanism o f  p r o c e s s ;  
c o m p o s i t i o n  of p r o d u c t s  o b t a i n e d ;  a p p l i c a t i o n  t o  
s y n t h e s i s ) ,  2992 

S o l i d  f u e l  r e s e a r c h  (Rev iew o f  s o l i d  f u e l  r e s e a r c h  as 
we l l  as fundamen ta l  r e s e a r c h  on combus t i on  in  f l u l d i z e d  
bed, e x t r a c t i o n  o f  c h e m i c a l s  f rom coa l  t a r  and 
p r o d u c t i o n  o f  m e t a l l u r g i c a l  coke ,  n o n f u e l  uses o f  c o a l ,  
e . g . ,  s o l v e n t  e x t r a c t i o n  and h y d r o g a s i f i c a t i o n  a t  h igh  
t e m p e r a t u r e s  and p r e s s u r e s ) t  39 

S y n t h e s i s  o f  o r g a n i c  compounds (Use o f  two r e a c t i o n  
zones ;  Fat Cot NI c a t a l y s t s ) t  7365 

S y n t h e s i s  o r  o r g a n i c  compounds ( H y d n o g e n a t i o n  o f  CO to  
form l i q u i d  o r g a n i c  compounds) t  7368 

Two-s tage  process  f o r  p r o d u c t i o n  o f  chemica l  
i n t e r m e d i a t e s ,  motor  o11 and gases by h y d r o g e n a t i o n  o f  
Cheremkhovo coa l  t a r  ( H y d r o c a r b o n  g a s e s ) ,  2911 

ORGANIC COMPOUNDS/REMOVAL 
P u r i f i c a t i o n  of  f u e l  gases (Removal o f  HzO, 02,  HIS, SOil 

NHs, HCN, MOt and o r g a n i c  compounds) t  773 
ORGANIC COMPOUNDS/SOLUBILITY 

B i t u m i n o u s  and brown c o a l s  as a raw m a t e r i a l  f o r  t he  
p r e p a r a t i o n  o f  fusible and soluble products, 7431 

ORGANIC NITROGEN COMPOUNDS/HYDROGENATION 
Method o f  h y d r o g e n a t i n g  h y d r o c a r b o n - n o n h y d r o c a b o n  mixture 

(Method f o r  h y d r o g e n a t i n g  h y d r o c e r b c n s  mixed w i t h  
nonhyd roca rbon  compounds9 e . g . t  p h e n o l s t  N b l a e a t  or  S 
c o m p o u n d s ;  c a t a l y s t s  c o n t a i n  W and Ni s u l f i d e s  and  
a c t i v e  a l u m i n a ;  a l l  n o n h y d r o c a r b o n s  and o l e f i n a  a re  
c o n v e r t e d  i n t o  s a t u r a t e d  or  a r o m a t i c  hydrocarbons)t 
2959 

ORGANIC NITROGEN COMPOUNDS/PRODUCTION 
C a t a l y t i c  h y d r o g e n a t i o n  o f  carbon monoxide ( I n  p resence  

o f  a l k a l i n e  N - c o n t a i n i n g  compounds ( m e t h v t s m i n e ) ;  
p r o d u c t  i s  h igh  in  a l c o h o l s  and o r g a n i c  N compounds) t  
6621 

ORGANIC NITROGEN COMPOUNDS/REMOVAL 
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  end c o a l - g a s  

l i g h t - o i l  f r a c t i o n s  ( C o m p o u n d s  o f  $ and N f r o m  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  HIS end NHs, r e s p . ) t  1289 

S o l v e n t  e x t r a c t i o n  o f  o r g a n i c  s u l f u r  and n i t r o g e n  
compounds from coa l  ( 4 0 ~  r e d u c t i o n  o f  o r g a n i c  S w i t h  no 
change in  Btu v a l u e ) ,  1600 

ORGANIC OXYGEN COMPOUNDS/PRODUCTION 
C a t a l y t i c  h y d r o g e n a t i o n  Of carbon monoxide (In presence  

o f  a l k a l i n e  N - c o n t a i n i n g  compounds ( m e t h y l a m l n e ) ;  
p r o d u c t  is  h igh in  a l c o h o l s  end o r g a n i c  N compounds) ,  
6621 



697 ORGANIC SULFUR COMPOUNDS/REMOVAL P r c d u c i s  f r o ~  h N d r o c a r b e n  s y n t h s s i s ,  6534 
S t a 3 e w i s e  p ~ e c e s s  f o r  t h e  h~ d rc ~ e na %ion  o f  c a r b o n  

• ancxide (Process for producing hydrocarbons and 
oxygenated h~droca~bcns~ use of Fe catalyst)1 2765 

S~nthesi~ of o r g a n i c  compound~ (Read%ion of H and CO in 
~resenoe of Co catalyst promoted by ThO= at !90 to 500 
Ib/iD z and ~ 0  %0 S~O~F), ~79Z 

ORGANIC OXYGE~ COMP~UHDS/REDUCT~ON 
H~drogen~t[on process (CataINtlc treatment of  oxygenated 

comvcund~ in l i q u i d  hHdracarbcns from Fischer--Tropsch 
5y~lhe~i~; C ~ t a i ~ t  of  CaHoOt--Haas), 2768 

O~GAN!C OXYGEN COHPOU~DS/SEP~TIUN PROCESSES 
5eDre~at~n9 oxygenated hydrocarbons (From r e a c t i o n  o the r  

r e a c t i o ~  prcduct~ o f  F i~che r - -T ropsch  syn thes is )~  6484 
OR~H!C POLYHE~S/PRO~UCTIO~ 

Extraction o f  plastic materials and binders from coals 
(Moderate-temperature h~droDena%ion process for 
p r e p a r a t i o n  of products having valuable plastic and 
bindi~o propertlas), ~71 

GHGAN!C SOL~ENT~/PRDDUCTION 
Composition of  udex extract produced from hydrogenate of 

cca[ te~ light e l l  (Solvent produced from h~drogenate 
of l i g h t  eil and e×%racted by die%hylene-gl~col 
ccntain~ 30 to 40~ aromatics, 60 tO 70~ h ~ d r o c a r b o n s  of 
pareffi~ e~d ~awhth~Ee series and ispractically free 
of o l e f i n ~ ) ~  ~947 

H~roarc~eti¢ ~:olve~ts (Preparation of  hydroaromatia 
solvents by destructive hydrogenation of resins from 
u n d e r ~ r ~ n d  ~aslficatio~ of coal i n  S stageo~ first 
above 7~0 n at 50 at~ and then at Z50--80 ° and arm 
presFure; ca~a|vst 6~ RiO, 4-7~ Or oxide on active AI 
o x i d e ) ,  50~6 

P r o d u c t i o n  o f  c h e m i c a l s  f r e ~  t h e  a n t h r a c e n e  f r a c t i o n  o f  
coal tar ky hi,h-temperature hydrogenatlon (Study of 
hydrocenat[cn i~ contiDuou~ plant of first anthracene 
frcctlon cry~taJllzed from c o a l  tar; flow chart 
prspos~d for prodsction of solvents~ C~ to C a 
aromatics, n~phtbalen~ and other products), 2955 

Production of chemicals from unp~rol~zed tar derived from 
continuau~ carbonization of Kuznetsk coals 
(Charao~eri~i%ics o f  tar and hydrogenation products), 
Eq2? 

C~G~IIC S~LUE~TSIREC]~ERY 
F r e c t i o ~ a t i n ~  c o a l  l i q u e f a c t i o n  p r o d u c t s  w i t h  l i g h t  

orgsnic s ~ I v e o t ~  [ L i o h t  o r g a n i c  s o l v a n t o  w i t h  c r i t i c a l  
te~peeature~ l e ~  than 800OF~ e.g., benzene, p~ridine, 
or h~ane), 69~7 

R~m=val of sulfur from coal bg treatment with hydrogen. 
Ph~s~ ~. Th<~ effect of operating variables and raw 
m~terla] properties (Effects of  r e a c t i o n  teperuture, 
presfurz, r~a,:tLon %i~a, solvent type, and s o l v a n t  to 
coal r a t i o ;  coal-solvent s l u r r y  caused t o  react with H 
st h l ~  teml:araturea and pressures in autoclave)~ 1990 
(~r ' -zOOTa)  

Salvation of . :~al in b~-product streams (Coal s o l u b i l i z e d  
In hishl~ ~Com~£ic  pe~roleam b ~ - p r o d u c t  streams to 
uroduc~ c~a l  solution h~ving low vlscosit~ with 
decreased a~h ~nd S con±e~%), 47 

13~GAN!C SOLUE~TS/REGENER~TISN 
~e~oving ~ulf~r co~gounds from gas mixtures (HaS and 

other S - - c o o ~ d i n i ~  cempoands poison catalysts: cooled 
gas  i~ ~a~hed b~ ~-alkylaged pyrolidones o r  piparidones 
to absorbed S-on,raining compoands)~ 13~7 

ORGANIC SULF~ COH?OUNDH/A~SORPTION 
9rg~nlc sulfur end it~ elim[nation (Organic S compounds 

eliminated by ph~slcal absorption by solvents~ chemical 
raaotion with solu%ions~ adsorption by solids, 
ca%al~tic h~drogena%ion or oxidation, or reaction wlth 
s o i t O  ~etaklle oxide; review of principal methods), 
I~08 

OEG~N!C SULF~ COMPOU:~DS/ADSOKPTION 
Organic sulfur and i~s elimination (Organic S co~pounds 

eliminated b~ ph~slcal absorption by solvents, chemical 
reactlcn ~Ith solutions, adsorption by solids, 
eai£1~ic hFdrogenatian or oxidation, or read%ion with 
sclld me~alllc oxide: review of principal methods)~ 
l~Oa 

URG~NIC SULFU~ COHPOUNDS/CHEMICAL REACTION KINETICS 
Behavior of p ~ r i t i c  and o r g a n i c  sulfur during the coking 

~f coals, 90~ 
ORGANIC EULFU~ COMPOUNDS/CHEMiCAL REACTIONS 

~rganio sulfur and i ~  e l i m i n a t i o n  (Organic S compounds 
elimlna%ed by physical absorption by solvents~ chemical 
re~ct~on wi~h solo%ions, adsorption by solidss 
catalNtie hFdr~genation o r  oxidationt or reaction with 
~olld metallic oxide: review of principal me%heds)~ 
1408 

Pebb le  h e a t e r  a d a p t e d  to c o a l  g a s i f i c a t i o n  ( A p p a r a t u s  f o r  
USE ~ith [o~-ash--fusion-temperature coals and coals 
with ralatlveI~ high S content; conversion of organic S 
campo~nd~ to HaS)~ ~0~6 

P o s a i h i l i t g  o f  ccnvertiu~ the organic sulfur of coals 
Into calcium sulfide b~ coking in %he presence of 
c a l c i u m  h~drlde, 1151 

Hemova[ o f  o rgan ic  sulfur from coke ovem gas. I. Purpose 
of the exper[ment~ procedure (One-stage process 
involves converting S compounds catalytically and 
bindinq converted fi for removal; 2-stage process 
converts S compounds~ by hydrogenation to HaS %o first 
~ a g e  and absorbs H~S for removal in seaomd stage), 
1572 

ORGANIC SULFUR COMPOUNDS/CHEMISORPTION 
Removal  o f  o r g a n i c  s u l f u r  f rom c o k e  e v e n  g a s .  I I .  T e s t  

results with single-step processes (Use ef Ca 
carhcnats~ Ba carbonate~ ZoO, or Fe oxide as 
absorbent)~ lS6Z 

ORGANIC SULFUR COMPOUNDS/DECOMPOSiTION 
Origin and decomposition of organic sulfur compounds 

under gas-making condltlons wlth particular reference 
to the role of %ha carbon sulfur index~ SIS 

ORGANIC SULFUR COHPOUNDS/EXTRACTION 
Extracting sulfur compounds from coal (Organic S content 

in coal decreased by extraction with solvents~ e.g.~ o- 
ch lo ropheno l ,  HaPO~, or  HPFe), 19?3 

ORGANIC SULFUR COMPOUNDS/HYDROGENATION 
Desulfurlzat~on of cca! (Mixture of equal volume of.S- 

bearing coal and calcined limestone treated wlth H in 
fluidized bed at 600-800 ° and 1 a%m; most pyrite S, ca 
34~ organic S, and some sulfate S removed), 1701 

Method of hydrogenating hydrocaPbon-nonhydracabon mixture. 
(Method for hydrogenating hydrocarbons mixed with 
nonhydrocarhon oompoundsg e.go~ phenols~ N bases, or S 
compounds; catalysts contain W and N% sulfides and 
active alumina: all n o n h y d r o c a r h o n s  and olefins are 
converted into saturated or aromatic hydrocarbons], 
2959 

O r g a n i c  sulfur and its elimlnation (Organic S compounds 
eliminated by physical absorption by solvents, chemical 
reaction with solutions~ adsorption by solids, 
catalytic hydrogenation or oxidation, or reaction with 
solid metallic oxide; review of principal methode), 
1408 

Removal of organic sulfur from coke oven gas. I. Purpose 
of the experiments, procedure (One-stage process 
involves converting S compounds catalytically and 
b i n d i n g  converted S for removal; 2-stage process 
converts S compounda~ by hydrogenation %o HsS to first 
stage and absorbs HaS for removal in second stage)~ 
1572 

Removal of organic sulfur from coke oven gas. III. Test 
resells wlth two-step processes (S compounds 
hydrogenated over Pt/Ai oxide and H self%de absorbed by 
Zn- or" Fe-based material), 1566 

ORGANIC SULFUR COMPOUNDS/OXIDATiON 
Catalytic oxidation of organic sulfur compounds in coal 

gas (Ni subsulfide oa%alys%)~ 795 
Gas purification from organ ic  sulfur compounds by 

oxidation on motivated carbon~ 810 
Organic s u l f u r  and its elimination (Organic S compounds 

eliminated by physical absorption by aolvents~ chemical 
reaction with solu%ions~ adsorption by solids, 
catalytic hydrogenation or oxidation, or rsactlon with 
solid metallic oxide; review of principal methods)~ 
1408 

ORGANIC SULFUR COMPOUNDS/REMOVAL 
45th report of %he Joint Research Committee of the Gas 

Research Board and the Unlversi%~ of Leeds. Removal of 
sulfur compounds from coal gas and synthesis gas at 
atmospheric pressure (Effectlve catalysts for removal 

• of organic S compounds from water gas and coal gas), 
668 

Actions, reaetions~ and side reactions of catalytic 
sulfur removal (Reduction of organic S to 2.S-5.9 
grains/100 ft s in a Rolmes--Haxted plant using catalyst 
bed)~ 1074 

Adsorption purification of coke gas from organic sulfur 
compounds and heavy hydrocarbons. If. Investigatlan of 
adsorption methods of purification by using industrial 
coke gas (Use of activated carbon as absorbing agent), 
948 

Behavior of the so-called organlc coke sulfur in coke at 
temperatures over iOOO s (Volatilization of organlc 
sulfur compoands at 1B00 to 2000 ° In N o r  H 
atmosphere)~ 541 

Behavior of sulfur compounds in coal during treatment 
with a solution of sodium in ammonia (Samples o f  c o a l  
treated at --3S to --40 ° under dry N: treatment reduced 
amount of S present as pyrite and as organic 
compoumds)~ 1456 

Benzine synthesis from carbon monoxide and hydrogen. L. 
Removal Of o rgan i c  sulfur compounds from water gas 
(Effeotlvenass of Luxmasse~ Luxmasse + 10~ MaOR~ 
Luxmasse ÷ NaaCO 3 (2:1)~ ignited FeaOa--AlaOa-- 
diatomaceous ear%h--NaOH (i:i:2 with I0~ NaOH), ignited 
FesOs--AlaOa--pumice--NaOH (1:1:2 with 10~ NaOH), 
Luxmasse--diatomaaeous earth--NaOH (T:3 with 30~ NaOH), 
or ignited FeaOs--bentonite (10~ Fe)), 5889 

Benzine synthesis f rom carbon monoxide and hydrogen. LI. 
Highly actlve sulfur-fixation agent whloh purifies 
water gas %o the highest degree a% comparatively low 
temperatures such as 200-250 u (Effectiveness of 
Luxmasse~ Luxmasse + Ni hNdroxide~ Luxmasse + N% 
hydroxide + NaUH, Luxmasse + Cu hydroxide, Luxmasse + 
Cu h~droxlde + NaOH~ and Luxmasse +CuO + NaOH in 
various combinations), 5891 

Catalysts for coke oven-gas purificatlon (Oxides of Ni or 
Cut especial~ Ni~ with addition of carries, groand~ 
moistened with HaO~ agglomerated, screened)~ 892 

Catalysts for puriflcation of gases (Hydrogenation 
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c a t a l y s t s  used in p u r i f i c a t i o n  of gases), 1043 
C a t a l y t i c  removal of organic sulfur compounds from coal 

gas (Most  s u i t a b l e  indust r ia l  c a t a l y s t  is  Ni s u b s u l f i d e  
on a chlna-clay support), 695 

Catalytic removal of organic S compounds from coal gas 
(Ni subsulfide as catalyst on china clay pellets), 650 

Catalytic purification of gas (Use of copperlzed steel 
wool f o r  c o n v e r s i o n  o f  o r g a n i c  S compounds to  H2S and 
SO~; c o n v e r s i o n  o f  o r g a n i c  S compounds,  excep t  
t h i o p h e n e  to  HzS and $ 0 ~ ) ,  710 

C a t a l y t i c  removal  o f  o r g a n i c  S compounds and o t h e r  
i m p u r i t i e s  f rom gas (Compar i son  o f  e f f e c t i v e n e s s  o f  
Luxmasse,  Luxmasse w i t h  soda I N i - - k i e s e ] g u h r ,  and 
ce r ium as c a t a l y s t s ) ,  595 

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 from coa l  
gas,  720 

C a t a l y t i c  c o n v e r s i o n  o f  s u l f u r  compounds in  gases ( O x i d e s  
of Fe, Nl ,  and Mo as c a t a l y s t s ) ,  450 

C a t a l y t i c  removal of o r g a n i c  s u l f u r  compounds from fuel 
gases (Use o f  f u e l  gas p r e v i o u s l y  f r e e d  o f  HaS; organic 
S compounds c o n v e r t e d  to HzS prior t o  removal; Ni or Cu 
mo lybdophosgha tes  are suitable c a t a l y s t s ) ,  1131 

C a t a l y t i c  conversion of fuel gases c o n t a i n i n g  carbon 
monoxide and o r g a n i c  sulfur compounds (CO c o n v e r t e d  to  
CO z and H by steam and elimination of HzS and organic S 
compounds by means o f  Fe o x i d e  c a t a l y s t s  t h a t  may 
contain inert carriers and Mn, Cr, or Cu promoters in 
fixed or fluid beds)1 1335 

Catalytic removal of organic sulfur compounds from coal 
gas by metallic thiomolybdates (Use of CoMoS~ supported 
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  HzS by 
Fe o x i d e  or  Cua(PON)z), 670 

Chemical removal of nitrogen and organic aul fur  from coal 
(C6HsNO z appears t o  be most efficient s o l v e n t  for 
removal of organic S; particle size has no discernible 
effect), 1676 

Chemical removal of nitrogen and organic sulfur from 
c o a l .  F i n a l  r e p o r t  (By s o l v e n t  e x t r a c t i o n  u s i n g  weak 
organic acids, n i t r o b e n z e n e ,  and s t r o n g  i n o r g a n i c  
acids), 1587 (PB- -204  883) 

Coal d e s u l p h u r L s a t i o n :  c o s t s / p r o c e s s e s  end 
recommendat ions (Low t e m p e r a t u r e  p rocess  t o  remove 
p y r i t e  and some o r g a n i c  s u l f u r  f rom c o a l ) ,  2101 

Complete removal  o f  o r g a n i c  s u l f u r  compounds by t he  
Desorex process  (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 

Con tac t  mass f o r  remov ing  o r g a n i c  s u l f u r  compounds f rom 
gases o r  v a p o r s ,  855 

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 gasification of carbonaceous material), 
4858 

C o n t r o l  of sulfur e m i s s i o n s  from combustion processes 
(Review w i t h  I i 0  references), 1540 

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

Decomposing s u l f u r  compounds i n  gases end in  b y p r o d u c t s  
t h e r e f r o m  (Removal o f  f i x e d  or  o r g a n i c  S 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 

Desulfurizing water gas (Organic s u l f u r  removed by 
a c t i v a t e d  C impregna ted  w i t h  o x i d i z i n g  egen t ) v  593 

D e s u l f u r i z a t i o n  o f  gas ( R e m o v a l  o f  o r g a n i c  s u l f u r  
compounds us ing  e i t h e r  t he  o x i d e ,  h y d r o x i d e ,  or  
c a r b o n a t e  (or m i x t u r e  o f  them) o f  an a l k a l i  o r  a l k a l i n e  
e a r t h  metal), 718 

D e s u l f u r i z a t t o n  of gases ,  781 
D e s u l f u r l z e t i o n  o f  coa l  d u r i n g  c a r b o n i z a t i o n  w i t h  added 

gases (Removal o f  S i n  a l l  forms by a d d i t i o n  o f  NH s, H, 
or N), 734 

D e s u l f u r [ z a t i o n  of gases ( R e m o v a l  o f  organically combined 
s u l f u r  u s i n g  n a t u r e ]  o res  o f  N i ,  Co, and Fe ( o x i d e s  or  
s u l f i d e s ) ) w  1038 

D e s u l f u r i z s t i o n  d u r i n g  c a k i n g  p rocess  o f  c o a l s  
( C a r b o n i z i n g  t e s t s  c a r r i e d  ou t  a t  400-1000  ° i n  p resence  
o f  gaseous r e a g e n t s  (N~ H, and C d i o x i d e ) ,  a c t i v e  H 
sou rces  ( t e t r a l i n ,  I s o p r o p y l  a l c o h o l ,  c y c l o h e x e n e ) ,  Fe 
compoundst and o t h e r  d e s u l u r i z i n g  e g e n t s ) ~  1453 

D e s u l f u r i z i n g  f u e l  gases (Removal  o f  o r g a n i c  s u l f u r  
compounds by passage ove r  a c t i v a t e d  ca rbon)~  554 

D e e u l f u r i z a t i o n  o f  c o k e - o v e n  g a s  a t  A p p l e b v - - F r o d l n g h a m  
(Use o f  f l u i d l z e d  s t ream of Fe o x i d e  a t  abou t  3500 ;  HaS 
end o r g a n i c  S compounds removed t o  about  same e x t e n t ) ,  
1082 

D e s u l f u r i z i n g  gases and vapors  ( E f f e c t i v e n e s s  o f  Sn, Pb,  
C u ,  Zn, or  Cr ,  o r  t h e i r  o x i d e s  o r  s a l t s  a s  c a t a l y s t s ) ,  
364 

D e s u l f u r l z a t i o n  k i n e t i c s  o f  e n e r g e t i c  c o a l s  (Steam-alp 
m i x t u r e  used under f i x e d - b e d  e o n d i t i o n s ) t  1320 

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  p r o d u c t s  ( P r e -  
d e s u l f u r l z a t l o n  c r a c k i n g  u s i n g  c a t a l y s t s  o f  o x i d e s  and 
s a l t s  o f  Ca w g l ,  Pb, Zn,  Cu~ Ha, and m e t a l l i c  
s e l e n l d e s ) g  579 

D e s u l f u r i z a t l o n  o f  coa l  d u r i n g  c a r b o n i z a t i o n .  H i g h - s u l f u r  
l n d i a n  coa l  (Removal o f  o r g a n i c  S compounds)w 753 

D e s u l f u r i z a t l o n  o f  h i g h - s u l f u r  c o a l s  by h y d r o s e p e r e t l o n  
( M o d i f i c a t i o n  o f  c e n t r i f u g a l  s e p a r a t i o n  o f  c o a l  f i n e s  
in heavy medium, s l o w - m o v i n g  c e n t r i f u g a l  t h i c k e n e r s ;  
removal  o f  51 .1~  o f  s u l f i d e  S~ 8 5 . 3 ~  o f  s u l f a t e  Sl  and 

l q , 4 ~  o f  o r g a n i c  S ) ,  1428 
D e s , J l f u r i z a t i o n  o f  i n d u s t r i a l  g a s e s  ( M i x t u r e  o f  w h i t e  PB 

7C and PbO 3G p a r t s  by Wto used  t o  t r e a t  g a s  c o n t a i n i n g  
o r g a n i c  S c o m p o u n d s ) ~  10g7 

Desulfurization of some high-sulfur Tertiary coals of 
Assam. 1. Laboratory methods for reducing sulfur 
co, tent of the coke (Use of NaCl or NH~CI, 
h y d r o g e n a t i o n  and q u e n c h i n g ) ,  639 

D e s u l f u r i z a t i o n  o f  gases or  vapors  (Us ing  p e l l e t e d  Mn 
o x i d e  c a t a l y s t  a t  250-500 ° f o r  removal  o f  H~S and 
o r g a n i c  5 compounds),  738 

D e s u l u r i z a t i o n  o f  gases (Use o f  FeOOH or  FezOz X HeO to  
d e s u ] f u r a t e  g a s e s ) ,  652 

Developments  in Claus c a t a l y s t s  ( C a t a l y s t s  f o r  
desulfurizatlon of stack gases), 1919 

F i s c h e r - - T r o p s c h  s y n t h e s i s  in  a t u b u l a r  r e a c t o r  w i t h  an 
18.1 l i t e r  c a t a l y s t  bed.  I .  R e a c t o r  w i t h  • c o n s t a n t  
t e m p e r a t u r e  wa l l  ( C a t a l y s t  o f  FezO~ 9 3 ° 2 5 ,  AleO~ 3,  CaO 
1, MgO 1, WO] 1, CuC1 0 . 2 5 ,  and KzO O.5 p e r t  by w t . ) ,  
6763 

F l o t a t i o n  o f  c o a l s  o f  h igh  s u l f u r  c o n t e n t  ( E f f e c t s  o f  
Cr (NO3)a,  FeSO~, KMnO~, CuSO~, and NaeSiO s on 
f l o a t a b i l i t y  in r e l a t i o n  to  removal  o f  s u l f u r  compounds 
and p y r i t e ) ,  1071 

Gas p u r i f i c a t i o n  (Removal o f  o r g a n i c  S compounds by 
s c r u b b i n g  w i t h  hyd roca rbon  o i l s  c o n t a i n i n g  amlne j  
p h e n o l ,  and compound t h e r e o f ) ,  768 

Gas purification (Removal of HzS and organic sulfur 
compounds by pass ing  over  a b s o r b e n t  c o n t a i n i n g  Cu and 
Cr or U), 333 

Gas p u r i f i c a t i o n  from o r g a n i c  sulfur compounds by 
o x i d a t i o n  on a c t i v a t e d  c a r b o n ,  810 

Gas p u r i f i c a t i o n - ~ e t  and d ry  (Rev iew i n c l u d i n g  use o f  
l i m e ,  Fe o x i d e .  ~ e c t e r i a  and a c t i v a t e d  ca rbon  and 
l i q u i d  p u r i f i c a t i o n  p r o c e s s e s ) ,  701 

Gas p u r i f i c a t i o n  ( E x t r a c t i o n  of  HaS and o r g a n i c  s u l f u r  
compounds by meta l  in  5 t h ,  6 t h ,  or  7 th  g r o u p ) ,  243 

G a s - p u r i f i c a t i o n  p rocess  ( F i n e  s tage p rocess  f o r  removal  
o f  COz, HaS , and o r g a n i c  s u l f u r  compounds) ,  742 

Gas-purification process  ( S c r u b b i n g  of gas w i t h  o i l - a m i n e  
m i x t u r e ;  m o r p h o i i n e ;  p i p e r i d i n e ) ,  677 

Gas p u r i f i c a t i o n  (Removal o f  o r g a n i c  c h l o r i n e  end o r g a n i c  
s u l f u r  compounds from CO and H m i x t u r e s  u s i n g  a c t i v a t e d  
C and KOH a t  5 5 0 o c ) ,  778 

Gas Research Board° Repor t  o f  the  D i r e c t o r  f o r  the  yea r  
1949, 3697 

Hydrodesulfurlzation of bituminous coa l  cha rs  (About IOZ 
of S content o f  char  no t  removed) ,  1495 

I . G . E .  and t he  deve lopment  o f  gas p u r i f i c a t i o n  p rocesses  
( 3 2  references; ammonia r e c o v e r y ;  hydrogen s u l f i d e  
remova l ;  benzene end n a p h t h a l e n e  r e c o v e r y ;  o r g l n i c  S 
compound remova l ;  CO and CO= remova l ;  gee d r y i n g ) ,  4875 

L o s - s u l f u r  f u e l  o i l  f rom coa l  ( H y d r o d e s u i f u r i z a t i o n  o f  
coa l  on c o b a l t  mo lybda te  on a l u m i n a  c a t a l y s t ) ,  1591 
( P B - 2 0 3 8 8 9 )  

Lower ing  the s u l f u r  c o n t e n t  o f  coke by h e a t i n g  to  h i gh  
t e m p e r a t u r e s  (461  o f  s u l f i d e  S removed a t  1100 ° and 50-  
701 a t  1500o;  o r g a n i c  S e l | m i n e t e d  in  amounts o f  1o61 
a t  1100 o a 201 a t  1600o ) t  1560 

M a n u f a c t u r e  o f  mstor  f u e l s  by the F i s c h e r - T r o p a c h  p rocess  
( D e s u l f u r l 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  o f  a p l a n t ) ,  
6085 

Methane (Re=ova l  o f  o r g a n i c  s u l f u r  compounds us ing  
h y d r a t e d  o x i d e  o f  Fe; removal  o f  HzS us ing  ZnO; 
p r o d u c t i o n  o f  =e thane  us ing  Nl c a t a l y s t  promoted by 
A l ) ,  3390 

Modern s y s t e m s  f o r  g a s  p u r i f i c a t i o n  ( R e v i e w  o f  p rocesses  
f o r  HzS and o r g a n i c  S r e m o v a l ) ,  757 

M u l t i s t a g e  l o w - t e m p e r a t u r e  washing of s u l f u r o u s  gases 
r i c h  in  carbon d i o x i d e  ( S o l v e n t s  used whose d i s s o l v i n g  
power f o r  o r g a n i c  S compoundst HaS, and CO e Is  g r e a t l y  
d i f f e r e n t  and dec reases  in  t h i s  o r d e r ) ,  882 

N i c k e l  and cobalt 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  i n  w a t e r  g a s  o r  c o a l  gas ,  612 

Organ ic  s u l f u r  compounds (Removal f r om gases by c a t a l y t i c  
c o n v e r s i o n  to  HaS and c a t e l y t | c  o x i d a t i o n  t o  SOe wh ich  
i s  removed by a l k a l i ) ,  896 

O r g a n i c  s u l f u r  in  s y n t h e s i s  g a s :  o c c u r r e n c e ,  
d e t e r m i n a t i o n ,  end removal  ( P r o g r e s s  r e p o r t  on 
e x p e r i m e n t a l  work ;  use o f  h y d r a t e d  l ime t o  reduce 
o r g a n i c  S c o n t e n t ) ~  756 

Organ ic  s u l f u r  compounds in  town gas.  E x p e r i m e n t a l  p l a n t  
f o r  t h e i r  r e m o v a l  ( U s i n g  t h l o m o l y b d e t e  a s  c a t a l y s t ) ,  
687 

O r g a n i c  s u l f u r  ~nd its e l i m i n a t i o n  (Organic S compounds 
e l i m i n a t e d  p h y s i c a l  a b s o r p t i o n  by s o l v e n t s ~  chem ica l  
r e a c t i o n  u ~  s o l u t i o n s ,  a d s o r p t i o n  by s o l i d s t  
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 s e t / 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 ev i ew  of p r i n c i p a l  methods)~ 
1408 

Organ ic  sulfur in  s y n t h e s i s  gas - o c c u r r e n c e ,  
d e t e r m i n a t l o n ~  end removal  (Coa l  g a s i f i c a t i o n  mS s o u r c e  
o f  s y n t h e s i s  g a s ) ,  750 

Organ ic  s u l f u r  removal p rocess  ( D e s u l f u r l z e t l o n  o f  w a t e r  
gem; MgSO~--ZrO c a t a l y s t ;  o p e r a t i n g  c o s t s ) t  662 

Organ ic  s u l f u r  compounds in  town gas and t h e i r  removal  
(Rev iew o f  v a r i o u s  m e t h o d s ) ,  689 

Organ ic  s u l f u r  In  m a n u f a c t u r e d  gee ( L l t e - e t u r e  s u r v e y  
w i t h  54 r e f e r e n c e s ) ,  1143 

Organic sulfur In [town] gas (Removal using Rsctlsol 
process), 1241 



699 ORGANIC SULFUR COMPOUNDS/REMOVAL Performance of ~i gas-z~thesis demonstration plant f o r  
p r o d u c i n g  l i q u i d  f u e l s  f rom c o a l  ( P r o d u c t i o n  o f  
g a s o l i n e  end d i e s e l  o i l ;  du~ i n  raw g a s  r emoved  by 
cyclone separ.~%ion, wash s c r u b b i n g s  and electrostatic 
precipitation; CCz, HaS, and o r g a n i c  S cempoands were 
removed ~[tb diethanol~mine, Fe oxide, and activated 
C), 67~I 

Posi~ics ~£ the problem of the removal of poisons from 
ga~ (Remove! Of CO and organic salfur), 408 

Preoara%io~ of metal[urgio coke by desulfurization of 
Hunder~en b~teminou~ coals (Removal of organic S 
co~poun,i~ f~ c o ~ i  or coke In  a reducing atmos~here)~ 

[~:sp~ratton characteristics a~d desulfarization potential 
of Iowa coal~ (ligh S content (4.~-i0.4~); organic S 
wa~ O.S-3.S~ p~ritio S content reduced by crushing and 
washing)~ i%94 

Production of i:own gas with reduced CO content (Gas 
produced b~ coal carbonization; CO converted to CO e hy 
steam and H o fina~ contact of I% from about 12%)~ 4813 

P u r i f i c ~ i e n  of ~ases containing h~droearbons and 
h~drGgen so[fide (~ low--temperature absorption with 
to[ue,e or xglene)~ 1G4~ 

Puztficaties of fuel ga~es with the use of liquids that 
absorb organic sulfur compounds (Effectiveness of 
prlm~r~, secondary, and tertiary aliphatic and aromatic 
amines), 1002 

Purification of ga~es (Wa~hlng with polar organlo liquid 
t c  remove H~S, organic S compounds~ e%c.~ CHaOH is 
preferred absorber), 1187 

P u r i f i c a t ~ e ~  e f  t h e  g a s e o u s  r ~ w - m a t e r i a l  u s e d  f o r  b e n z i n e  
s~nthesis° II. Removal of organic sulfur compounds at 
high temperature (Passing gases through pipes heated to 
500~C usin~ cetal~st~ of Ag, CuO--CrO~--Pb, Ni, re-- 
Co), ~Og 

Purification of gases amd vapors and recovery of sulfur 
(Ga~es containing organic S compounds, gum formers, 
h~a~ccarhunu, etc., are purified hy passage through bed 
of ~ehe~te~ refractor~ sollds)~ 1115 

Purlficatio~ cf s~%hes[~ a~d fue~ gases (Washing of 
ga~e~ with ~ola~ agent~ e.g.~ MeUH~ at <0 ° and at least 
20 atm)~ ~5~ 

Purification of gases (Equipment and procedure for 
re~ov~t of HzS, CO~, o r g a D i e  S c o m p o u n d s ,  h ~ d r o c a r b o n s ,  
or  ~te~m from gases), 133a 

Purification ef commercial gases at elevated 
temperateres, iIo Simultaneous removal of h~drogen 
~ u l f i d e  and o r g a n i c  sulfur (Use of Cu--V-elay and Cu--- 
Cr-c[av), 42g 

Purifi~T~os and methane formation from gas mixtures 
c c n t a i n i n  9 exide~ of carbon and hNdrogen (Combined 
desulfuri~ation and ~ethane formation on fluidized Ni 
catal~st)~ 1040 

Purification of coal ga~ (~emoval of o r g a n i c  salfur 
comp~un~ h~ pan,In9 ~a~ cver a mixture of a n aetlve 
Fe~05 a~d a r~duced alkali carbonate a% 300 ° or above)~ 
676 

Pu~ificaZi~n o f  g~ses (Hemoval of RaS produced from 
orqanic S .:m~ponnd~ b~ H and re), 666 

Puriflcctlo~ cf combustible gases from organic sulfur 
comgound~ (Review with 27 references)~ 967 

Purlfic~ticn of ~he gasecu~ raw-material ased for benzine 
~yntbesi~. i= ~emovat  o f  organic sulfur compounds a% 
low temvereture (Use of adsorbents~ dry purificants 
(FaO~ On pumic support and Laxmasse), and HaS scrubbing 
materials ( T h ~ l o x  s o l u t i o n  and triethylamine tO w h i c h  
Fe~O~ wa~ added)), 50S 

Purification mf c o a l - t a r  h N d r o c a r b o n s  (Metallic 
thiotungstate catalyst), 589 

Purificatlc~ cf commercial gases at elevated 
temperatures= ~ .  Elimination of o r g a n i o  sulfur 
(Ca±alybt~ consisting of U oxide mixed with Cu or Ce 
cxide~ conversion ef organic S to HaS)~ 439 

Purification of ~f ln~hes i~  gases (For use i n  Fischer-- 
Trop~ch p r ~ c e s ~  evaluation Of purification masses)~ 
75a 

P u r i f i c a t i o n  o f  synthesis Gas (Rewoval of organic S 
comVou~d~ using stron~l~ alkaline Fe(OH)z), 1105 

PurifNing gases containln~ carbon monoxide and hydrogen 
(Re~ovei of organic S compounds using FeeOs o r  Fe(OH)a 
catalyst at 150 to ~OOSC), 488 

Purlf~InS ga~e~ (Conversion of organio sulfur compounds 
to  H~S u s i n g  contact agents eontalning Au and Ag), 207 

P u r i f ~ i n U  ~atural gases (Natural gases cooled in presence 
neutra~ polar orSanlc solven%s~ suoh as CH~OH or 
acetone, and ~ashed with them end (or) nonpolar 
a e l v e n t s ) ,  1165 

~eactions cf organic sulfur ce~peunds in town gas wlth 
mechan~cali~ activated a-ferric oxide. I. Eth~l 
msrcapten (Above 3S0 a to%el S i n  ethanethiol is 
converted to FeS in salld phase and gas is freed from 
s), 144~ 

Recovery eC sulfur fro~ synthesis gas (Cost es%imates)~ 
756 

Hectisol pzocess f c r  %he purificatiom of pressure gases 
(Purification for use in Fiseher--Tropsch reae%or)~ 959 

Reducing ~he sulfur contents of coals and cokes 
(Reduot~on of S content by treatment with ethylene at 
i100 o in oven: propane-butane mixture used a% 80OU)~ 
1013 

Reducing the sulfur content of coal (Organio S (40~ of 

total} cannot be removed by physical means; remainder 
is pyrites; costs to he invested %o remove S from selid 
fuel largely outweighs loss and injury %o equipment due 
t o  S d i o x i d e  c o r r o s i o n ) ,  1452 

Refining of me%or-fuel gas (Removal o f  organic sulfur 
compounds  by o x i d a t i o n  w i t h  a i r  i n  t h e  p r e s e n c e  o f  
FeaOs a c t i n g  a s  a c a t a l y s t ) ,  630 

R e g e n e r a t i o n  o f  d e s u l f u r i z i n g  m a t e r i a l  f o r  g a s e s  and 
vapors (Material consists of compounds of general 
formula MaOs X M'O, in which M is metal that forms 
sesquinoxlde, such as re, Mn~ or Co, and M' is alkaline 
earth metal or other metal of Group II, such as Mg~ Zn, 
of Cd), IIOV 

Removal of organic sulfur compounds from industrial gases 
(Catalyst of Cu chromite mr chromate supported on 
AleO~), 1046 

Removal of hydrocyanic acid and organic sulfur compounds 
from coke-oven gas (Gas purified by scrubbing with 
solution containing As and hydroqulnene o r  
n a p h t h o q u i n o n e ) ,  2028 

Removal of organic sulfur and unsaturated hydrocarbons 
from coal gas (Removal of C~H% and CSa by scrubbing 
with liquid CH~ at atmospheric pressure)~ 679 

Removal of organle sulfur compounds frhm brown coal high- 
temperature (EHT-ceke oven) gas by pressure-washlng 
processes (Flow disgrams of washing and analytloal 
procedures; discussion of recycling and regeneration of 
wash liquids), 1346 

Removal of sulfur compoands from town gas by catalytic 
hydrogenation (Co %hlomelybdate catalyst at 140 s to 
convert organic sulfur compounds %o H2S), 666 

Removal of o r g a n i c  sulfur from gases and vapors such as 
city gas (Using an activated alkali carbonate such as 
that of Na)~ 613 

Removal of organic sulfur compounds from city gas (Use of 
Luxmasse impregnated with NaaCO s, or NaaH--Ti(OH)~-- 
Co(SH)~--Ni(OH)z, or Or(OH)3 at 250-3000), 748 

Removal of organic sulfur compounds from gases ( R e v i e w ;  
some 150 references), 502 

Removal of organic sulfur compounds from coal- 
distillation gases, 1286 

Removal of organic sulfur compounds from gas mlxtures for 
synthesis. X. Influence of impurities on the 
purification of industrial gases (Deleterious effects 
of CaH ~ on Fe and AI catalysts), 684 

Removal of organic sulfur compounds from gas mixtures for 
synthesis° XI. Removal of carbon disulfide and 
thiophene from water gas and natural gas (Ni~ Cu~ and 
Sn catalysts for removal of CSa; re, Ni, Cu~ Mn, Cr, 
AI~ and Mg catalysts for removal of thiophene)~ 685 

Removal of organic sulfar compounds in water gas h~ means 
o f  yellow o c h e r ,  618 

Removal of sulfur from gas by the mixture of alcohols and 
ethanolamfnes (Use of C~HsOH + NH(CHaCH~OH)m to remove 
98~ of S; also used CH~OH~ CaHsGH, CsHTOH~ NHaCHaCHaOH, 
and N(CHzCHeOH)s), iI12 

Removal of organic sulfur oumpounds from town gas, 1277 
Removal of sulfur and mitrogen from coal-tar and coal-gas 

light-oll fractions (Compounds of S and N from aromatic 
h~dreearbon fractions produced in des%rective 
distillation of coal removed bN hydrogenation; S and N 
converted to HaS and NHm, rasp.), 1269 

Removal of organic S compounds from town gas (Using a 
catalyst consisting o f  e bauxite support impregnated 
with a solution of Ca thiomolybda%e), 657 

Removal of organic sulfur from coke oven gas. III. Test 
resul±s with two-step processes (S compounds 
h~drogenated over Pt/AI oxide and H sulfide absorbed b~ 
an- or Pc-based material)~ 1566 

Removal of disulfides from synthesis gas (Ni~ Ce~ Fe~ and 
Cu eatelys±s fix disulfides, and NI, Coy and Cu convert 
them t o  HAS), 1252 

Removal of the hydrogen sulfide content from soft coal 
distillation gas b~ absorption in sodium blphenolate 
solution (Gas contained approximately 26~ COo, 14~ HaSt 
end 1.52 g organic S/m m, continuo~s method for lowerlng 
HaS content; gas washed with NaOH and then 
pyrocatechol), 1204 

Removal of organic sulfur from coals (Review with 16 
references), 1688 

Removal o f  organic sulfur compounds from manufactured gas 
(Using Ni borings or turnings as catal~st)~ Z99 

Removal of sulfur compounds  from coke gas with sludge 
from production of potassium permanganate (Removal of 
COS~ CS2~ RSH~ C~H~S, and its homologs" by means of 
sludge obtained by a n o d i c  dissolution of carbonaceous 
ferromanganese in KOH), 1279 

Removal of organic sulfur compounds from gases (Using 
Cu--Cr catalyst on activated carbon followed h~ Ni 
hydroxide catalyst t o  remove H e S ) ,  674 

Removal of organic sulfur-oentalning compounds from the 
ethylene free%ion ef cake-oven gas with %he aid of 
pmly(alkylbenzenes) (Removal o f  thlophene and carbon 
dlsulflde)~ IS44 

Removal of %races o f  e c l d i c  components from gas mixtures 
(Alkali metal carbonate or other elkallne solution used 
as a b s o r b e r  f o r  %race amounts of HeS~ HCN, NOav etCo), 
1230 
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........................................................... 
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 tep  p rocesses  ( R e s u l t s  o f  
e x p e r i m e n t s  w i t h  1 - s t a g e  p r o c e s s ;  CaO, Zn9 end Fe t r i e d  
as catalysts and final binding m a t e r i e l s ) t  1574 

Removal o f  o r g a n i c  s u l f u r  f rom coke oven gas.  I I I .  Test  
results with two step processes (Experiments with 
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 z O s ,  Co--MO, 
N i - - H o ,  N i ) ) t  1575 

Removal o f  o r g a n i c  sulfur f rom g a s  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  m o l y b d i c  ac id  on c l a y  end use o f  Fe o x i d e  
c a r r i e r  r e s u l t s  in  75~ removal  o f  S ) ,  1275 

Removal o f  hydrogen s u l f i d e  f rom i n d u s t r i a l  gases w i t h  
Koppers f i n e - p a r t i c l e  coke (Compar i son  o f  e f f e c t i v e n e s s  
w i t h  t h a t  o f  Lata  mass), 1067 

Removal o f  o r g a n i c  s u l f u r  compounds f rom gases (Removal 
o f  S compounds at  120 -40o ;  gases passed t h r o u g h  
c y l i n d e r  c o n t a i n i n g  a l t e r n a t i n g  l a y e r s  o f  A l s o  s and 
ThOz o r  CoOs; HeS o x i d i z e d  t o  S and s e p a r a t e d  by a c t i v e  
C), 1299 

Removal o f  s u l f u r - c o n t a i n i n g  o r g a n i c  compounds from coke 
oven gas (Coke -oven  gas washed w i t h  h i g h e r - b o l t i n g  
f r a c t i o n  o f  c rude  b e n z e n e ) t  1412 

Removal o f  o r g a n i c  s u l f u r  f rom coke oven gas.  [ .  Purpose 
o f  the  e x p e r i m e n t s .  P rocedu re  ( O r g a n i c  S compounds 
c o n v e r t e d  to  H s u l f i d e  t h a t  I s  t hen  a b s o r b e d ) ,  1561 

Removal o f  organ|c s u l f u r  f rom coke oven gas.  I 1 .  Test  
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 ,  Sa c a r b o n a t e ,  ZnG, or  Fe o x i d e  as 
absorbent), 1562 

Removal of organic sulfur compounds from gases by 
c o n v e r s i o n  i n t o  hydrogen s u l f i d e  ( I n  p resence  o f  Ni 
catalyst), 1031 

Removal o f  o r g a n i c  s u l f u r  compounds from gas m i x t u r e s  for 
s y n t h e s i s .  X I £ .  Removal of e t h y l  mercaptan and e t h y l  
sulfide from hyd rogen ,  natural gas ,  and c r a c k i n g  gas 
(Ethyl mercaptan easily removable by Fe, Ni, Cu, Mn, 
Cr, A I ,  and Mg c a t a l y s t s ;  d i e t h y i  s u l f i d e  removable by 
Cu end Ni c a t a l y s t s ) ,  585 

Removal of organic sulfur from coal gas (Coal gas 
c o n t a i n i n g  15-20~ C3; S compounds o n v e r t e d  t o  ~zS over  
Ni~ox (NI--Mo) c n v e r s i o n  c a t a l y s t ;  HzS removed by 
Luxmasse (a prepared Fe oxide))~ 1559 

Re ,ova l  of organic S compounds f rom gases (Removal of CS e 
and C38 by washing w i t h  wa te r  under  p r e s s u r e ) ,  537 

Removal o f  s u l f u r  f rom gases by use o f  c a r b o n - c o n t a i n i n g  
ash f rom p roducers  (Removal o f  HaS and o r g a n i c  S 
compounds)t 985 

Removal of sulfur compounds from fuel gases (Using Fe, 
Co, Ni, Zn, or  Sn molybdste as catalyst), 659 

Removal of organic sulfur compounds from city gas by wood 
charcoal (Passage of gas over charcoal for removal of 
organic sulfur compounds), 623 

Removal of organlc sulfur from coke oven gas. I. Purpose 
o f  t he  e x p e r i m e n t s ,  p r o c e d u r e  ( O n e - s t a g e  p rocess  
i n v o l v e s  c o n v e r t i n g  S compounds catalytically and 
b i n d i n g  c o n v e r t e d  S f o r  r e m o v a l ;  2 - s t a g e  process 
c o n v e r t s  S compounds~ by h y d r o g e n a t i o n  t o  HaS t o  f i r s t  
s taqe  and absorbs  HaS f o r  removal  in  second s t a g e ) ,  
1572 

Removal of sulfur compounds from gases (S compounds 
adsorbed on solid adsorbers; organic S compounds 
adsorbed on dolomite),  ~166 

Removal o f  o r g a n i c s l l y  bound s u l f u r  from crude coke oven 
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 S 
by w a s h i n g ) ,  1438 

Removal of o r g a n i c  sulfur compounds from hyd roca rbon  
m i x t u r e s  ( T r e a t m e n t  w i t h  nascen t  H at  350 to  410 ° and 
50 stm us ing  FeS z as a c a t a l y s t ) ,  389 

Removal o f  organic s u l f u r  f rom gas (Us ing  o x i d e s  or  
sulfides of Cr, Cu, Mo, or Ni as catalysts), 716 

Removal o f  o x i d i z a b l e  s u l f u r  compounds from gas (Use o f  
Kaolin, AIzOa, Fe,  or their oxides as c a t a l y s t s ) ,  811 

Removal o f  o r g a n i c  s u l f u r  from gas (Removal o f  compounds 
such as CSz, COS, and t h i o l s  i n  6 - s t a g e  p r o c e s s ) ,  746 

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 z g e l ) 9  991 

Removal o f  s u l f i d e s  from s y n t h e s i s  gas (N i  and Co 
c a t a l y s t s  suitable for fixing sulfides~ and Ni I Co~ Mo, 
and Cd f o r  c o n v e r t i n g  them to  HAS), 1253 

Removal o f  o r g a n i c  s u l f u r  compounds from gases (Rev iew 
w i t h  129 r e f e r e n c e s ) ,  907 

Removal o f  s u l f u r  f rom gases (Use o f  o x i d i z e d  and 
s u l f u r a t e d  Ni c a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  o r g a n i c  S 
compounds w i t h  f o r m a t i o n  o f  HAS), 1224 

Removal o f  o r g a n i c  s u l f u r  compounds f rom i n d u s t r i a l  gases 
(Gas passed i n t o  wash ing  t ower  t o  be washed w i t h  
p e t r o l e u m  s o l v e n t ) ,  876 

Removal o f  s u l f u r  compounds f rom f u e l  gases (Removal o f  
o r g a n i c  S compounds by passage of gas over c a t a l y s t  of 
a c t i v e  o x i d e  or s u l f i d e  o f  F e ) ,  1309 

Removal of sulfur compounds from gases (Most  of HaS and 
organic S compounds ( e x c e p t  t h i o p h e n e )  removed f rom gas 
by passage t h r o u g h  Zn at  350-5000 a f t e r  passage t h r o u g h  
hot  Fe o r  Hn o x i d e  l a y e r ;  ZnO r e g e n e r a t e d  by h e a t i n g  in  
o x i d i z i n g  a tmosphere  a t  7 0 0 - 9 0 0 o ) t  1330 

Removal of o r g a n i c  s u l f u r  from town gas ( R e d u c t i o n  of 
organic S to I0 grains/igo cu. ft. or less by oxldation 
o f  CSe, COS~ and thiols t o  SO2; removal  of SO 2 by 

s c r u b b e r ) ,  839 
Removal o f  o r g a n i c  s u l f u r  f rom gas (Use o f  Fe o x i d e  

purifier, catalytic purifier, and Fe oxide purifier in 
s e r i e s ) ,  695 

Removing o r g a n i c  s u l f u r  f rom coml gases (By c o n v e r s i o n  to  
HaS and passage over  a c a t a l y s t  c o n s i s t i n g  o f  Cr~ Cr 
o x i d e ,  or  Cr s u l f i d e  on a c t i v a t e d  c a r b o n ) t  680 

Removing o r g a n i c a l l y  bound sulfur f rom w a t e r  gas (Gas 
mixed w i t h  o x i d a n t s  b e f o r e  pass ing  t h rough  a c t i v a t e d  C; 
o t h e r  v a r i a t i o n s ) ,  604 

Removing o r g a n i c  s u l f u r  from gases (Us ing  a c t i v a t e d  
c a r b o n ) ,  510 

Removing o r g a n i c  s u l f u r  compounds from coa l  gas or  
s i m i l a r  gas (By pass ing  gas ove r  s m e t a l l i c  
t h i o m o l y b d s t e  c a t a l y s t  a t  t e m p e r a t u r e s  o f  300 to  600o1 
the HaS formed be ing absorbed by h y d r a t e d  Fe o x i d e ) ,  
526 

Removing o r g a n i c a l l y  combined s u l f u r  f rom gases ( T r e a t i n g  
w i t h  oxygen t and under a l k a l i n e  c o n d i t i o n s  w i t h  
a c t i v a t e d  c h a r c o a l ) ,  51E 

Removing o r g a n i c  s u l f u r  compounds from f u e l  gases (By  
p a s s i n g  gases from wh ich  HaS has been removed ove r  Cu 
c a t a l y s t  a t  570 t o  6 5 0 ° ) t  527 

Removing o r g a n i c  s u l f u r  compounds f rom gases (Use o f  Cr~ 
CrO, and CrS as c a t a l y s t ) ,  653 

Removing o r g a n i c  s u l f u r  compounds  f rom wate r  gas,  923 
Removing organically combined sulfur from gases (Use of 

s t r o n g  bases o r  b a s i c - r e a c t i n g  s a l t s  o f  s t r o n g  
i n o r g a n i c  or  o r g a n i c  bases a t  h i gh  t e m p e r a t u r e s  to  
c o n v e r t  S to  HAS), 476 

Removing s u l f u r  from gases (Use o f  a l k a l i  meta l  
c a r b o n a t e s  and o x i d e s  and h y d r o x i d e s  o f  Fe as 
c a t a l y s t s ) ,  448 

Removing s u l f u r  compounds f rom gas ( D e s u l f u r i z a t i o n  o f  
hyd roca rbon  g a s ) ,  696 

Removing s u l f u r o u s  i m p u r i t i e s  f rom c o m b u s t i b l e  gases such 
as coa l  gas (Removal o f  o r g a n i c  s u l f u r  compounds f rom 
H z S - f r e e  gases by c o n t a c t  w i t h  a c a t a l y s t  o f  the sub-  
s u l f i d e  o f  Ni or  Co a t  t e m p e r a t u r e s  between 2000 and 
3500) ,  557 

Repor t  o f  Organic  S u l f u r  Commit tee (Use o f  p l p e r i d l n s  a n d  
m o r p h o i i n e  f o r  r e m o v a l  o f  o r g a n i c  s u l f u r  c o m p o u n d s  f r o m  
g a s e s ) ,  690 

Repor t  o f  Commit tee o f  E n q u i r y  on S u l f u r  Remora| [ f r o m  
t o w n ' s  gas ]  [Removal o f  o r g a n i c  S compounds us ing  
a c t i v e  C or  o i l  w a s h i n g ) ,  622 

S e p a r a t i o n  o f  carbon d i o x i d e ,  hydrogen s u l f i d e ,  and 
o r g a n i c  s u l f u r  compounds from coke -oven  gases0 1036 

S o l i d  chemica l  a b s o r b e n t s  f o r  gases .  Pa r t  A: removal  of 
hydrogen s u l p h i d e  from coa l  gas.  (Chap.  8 )  ( 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 f u e l  g a s ) ,  
1648 

S o l v a t i o n  and h y d r o g e n a t i o n  o f  coa l  i n  p a r t i a l l y  
h y d r o g e n a t e d  h y d r o c a r b o n  s o l v e n t s  (Removal o f  o r g a n i c  
and i n o r g a n i c  S compounds),  1601 

S o l v e n t  e x t r a c t i o n  o f  o r g a n i c  s u l f u r  end n i t r o g e n  
compounds from coa l  (40Z r e d u c t i o n  o f  o r g a n i c  S w i t h  no 
change in  8 tu  v a l u e ) y  1600 

S t r a t f o r d  p rocess  ( S w e e t e n i n g  o f  n a t u r n l  and i n d u s t r i a l  
gases bycomp le te  removal  o f  H s u l f i d e  and p a r t i a l  
removal  o f  o r g a n i c  S compounds) ,  1950 

S u l f u r - f r e e  wa te r  gas (Reduc ing  o r g a n i c  S compounds in 
water  g a s ) ,  822 

S u l f u r  removal  from carbon m o n o x i d e - - h y d r o g e n  m i x t u r e s  
(Removal o f  S - c o n t a i n i n g  organic compounds in 2 - s t a g s  
p rocess  bv c o n v e r s i o n  to  HzS by o x i d i z e d  and s u l f u r l z e d  
Ni c a t a l y s t  on k i e s e l g u h r  and subsequen t  o x i d a t i o n  o f  
HAS), 879 

S u l f u r  r emova l .  Repor t  o f  the  I n s t i t u t i o n  o f  Gas 
E n g i n e e r s '  Commit tee o f  I n q u i r y  (Removal o f  o r g a n i c  S 
compounds f rom town gas by the  a c t i v e  ca rbon  p r o c e s s ,  
the o i l - w a s h i n g  p r o c e s s ,  and the  c a t a l y t i c  p rocess )9  
625 

S u l f u r  removal  (Use o f  i r o n  o x i d e  mass t o  remove o r g a n i c  
S compounds from gases)~ 921 

S u l f u r  removal  from gases ( O r g a n i c  S compounds c o n v e r t e d  
to  HaS by Ni c a t a l y s t ;  S removed by passage ove r  
l i m e s t o n e  p u r i f i e r  or  Cs(OH)z c a t a l y s t  to  remove S ) t  
1228 

Suppor ted  c a t a l y s t s  f o r  removal  o f  o r g a n i c  s u l f u r  
compounds f rom c o m b u s t i b l e  gases ( A c t i v a t e d  A l so  s i s  
d e h y d r a t e d  and heated to  1250-1350 o to  g i ve  corundum 
( = - - A l z O a ) ;  po rous  p r o d u c t  soaked in  s o l u t i o n  o f  Ni 
sulfate; pellets are d r i e d  a t  lOO°;  Ni s u l f a t e  reduced 
by coa l  gas to  NisS e to  be used f o r  d e c o m p o s i t i o n  o f  
o r g a n i c  S compounds)9 1222 

S y n t h e s i s  o f  g a s o l i n e  f rom carbon monoxide and hydrogen 
a t  o r d i n a r y  p r e s s u r e s .  X L I V .  P u r i f i c a t i o n  o f  the  
gaseous raw m a t e r i a l  used f o r  g a s o l i n e  s y n t h e s i s .  3 .  
Removal o f  o r g a n i c  s u l f u r  by means o f  Luxmasse and 
a d m i x t u r e s  (Us ing  Luxmasse w i t h  IOX NaOH and lOS TbOm), 
498 

S y n t h e s i s  o f  g a s o l i n e  f rom carbon monoxide and hyd rogen .  
L X V I I .  D e s u l f u r i z i n g  a b i l i t y  o f  v a r i o u s  meta l  
h y d r o x i d e s  (Removal o f  o r g a n i c  $ compounds us ing  
h y d r o x i d e s  o f  Fe, N I ,  Co~ Cu, Mn, or  Cd w i t h  
k l e s e l g u h r ) ,  6053 

Synthesis o f  gasoline f rom carbon monoxide and hyd rogen  
at  o r d i n a r y  p r e s s u r e s .  XLV. P u r i f i c a t i o n  o f  the g a s e o u s  
raw m a t e r i a l  used f o r  g a s o l i n e  s y n t h e s i s .  4 .  Removal Of 
o r g a n i c  sulfur by means of s y n t h e t i c  agen t s  (Us ing  



701 PETROCHEMICALS/PRODUCTION F e a O s ~ A l a O ~ - - b r l m s t o n e  ~nd RASH; Luxmasse and 
dlatemacecus earth with Na~H; or FezOz--ben%onite-- 
NaOH), 499 

Synthetic fuel gas puriflcatien by %he Selexol process 
( S e l e c t i v e  re~ova! of H;S and COS), 1967 

Total ~ssification of COal dust (Keppers process for 
making wate~ cam), 4055 

Treatinc c~al  (Precipitation of organic S with Cu, Pb, 
their oxides, Gr COO), 3~9 

Treatment cf ga~e~ produced by the carbonization of coal 
(Re=oval o f  organic S bV h~drogena%lon using sulfide o f  
Mc or Ni a~d ~ubsequent removal of HsS)~ 554 

Work of th~ Ga~ ~essarch Board. Report of the Director 
(Rev ie~  of cow, plate gasification; s~nthesis o f  CH~ 
u s i n g  Ni c a t e l ~ s ~ ;  r e . o v a l  o f  o r g a n i c  s u l f u r  f r o m  c o a l  
9a~), 3400 

~RGANIC SULFUR Cfl~POUNDS/S~LVENT EXTRACTION 
Chemical removal of nitrogen and organic sulfur from coa l  

(C~sNU~ ap ~ ea r ~  to be mo~t e f f i c i e n t  solvent f o r  
removal of organic S; particle size has no dlscernible 
effect), 1676 

OTT~ P~OCESS 
Desulfurization of gas with ammonia water, 621 

OXIDATION/CHEMICaL REACT~CN KINETICS 
Kinetic~ of tfl~ catai~ti¢ oxidation and heterogeneous 

sulfati~n o f  sulfur dlo~Ide at low concentration 
(Investigation cf various mixed metal oxides for 
recoveru of H dio~ide from simulated flue gas), 1846 

OXIDATiON/REVIEWS 
Fuel proce~si~!; flutdized beds (Re~iew of literature; 68 

references), 5070 
OXYGEN/C~EHICAL REACTIONS 

Carbon ox~ge~ s~eam reactions studied (I t o  100 aim 
pre~u~e ~nd 900 to !750aK), 3594 

Con~ g~ificatie~ (Reaction of aqueous slurr~ of coal or 
coke with ~ above 1800oF and 100 psig to produce CO and 
H). 51aS 

Ge~ production f rom steam, a i r ,  and coal (Slag production 
m~nimlzed b~ p~sin9 through the hot fuel alternate 
stream~ of ~tea,~ con%ainin~ less than i0~ 0 and more 
tha~ 25~ ~; p r o c e s s  r e d u c e s  s t e a m  c o n s u m p t i o n ) ,  4933 

~eec t i~  of b~dro~e~ a~d oxygen atoms with carbons and 
c ~ a l ~  (Review with 35 references), 7430 

U~dergre,lnd ~a~ifieation of fuels. Stolchlometrlc 
ana[~s~ of the three ~oint reactions taking place 
durts~ the ana]~si~ o f  carbon with hydrogen (Tabulated 
data; ~ - d l m e n s ~ u ~ a l  modal showing stoichiometric 
relations oC principal reactions between C and O), 4757 

OXYGEN/DISTribUTION 
Dis%r~bu~o~ of c~rboo, h~drcgen, nitrogen, sulfur, and 

ax~e~ i n  t~e h ~ d r ~ e n a t l o n  products of an eocene brown 
coal (llO e~ and 470 ~ in presence of FeeO~), 2206  

O~vGEN/P~O~CTIO~ 
Evolutlcn of gases fro~ subbituminous coal (Coal heated 

~t Z , 8 o / ~ i n  f r o e  i~0 to ca. 10000; g~ses studied were 
O, ~, CO, C dlc~ide, H, methane, ethane, propane, and 
ethylene; vreheati~g to 600 ° would produce useful gas 
dnd ~ome t~r pr~duet~ and leave char that is useful for 
red u c t i o ~ ) ,  714~ 

Hydrocarbon-oxygen mlx%ures (Production of Fischer-- 
Tropsch s~r, tbesls gas), 6431 

OXYGEN/REHOVAL 
Coal ga~ a~ ~ subztitute for synthesis gas in %he 

Fi~chep--T:oFsch synthesi~ (Removal of 0 from coal gas 
bV pa~sag~ over Cu turnings at 320--S00; ga~ freed of S 
hy p~sage over al~alizel FeaO3 at 2500; catalyst of 
i00 Co, 5 ThD~, S HgO, 80 kieselguhr), 6671 

Evaluation oF b e t a  radiation as a hydrogenation catalyst. 
Interim tezh~Jcai s t a t u s  report No. 3, September l-- 
December ~i~ 1962 (H~drocraoklng o f  coal derivatives), 
~980 (NY0-10186) 

£inetic~ of the h~dro-remcval of sulfur~ oxygen, and 
nitregen f r ~  a low ten,stature coal %at (Batch 
h~d~o~£n~lyci~ of S, O, and N compounds in presence of 
W su[flde catalyst indicates that the haters-atoms c a n  
~e compie%el~ re,sued at 500 ° and 1500 psi; 13 
r e l a t e . e e l ] ,  14~i 

P u r i f i c a t i c ~  o[  f u e l  ~asas (Removal o f  HzO, So, Hs S, SOa~ 
NH~, HCN, NO, and organic compounds), 773 

~XYGEN COHP~UNPZ/CHEMICAL REACTIONS 
~inetics of the h~dro-removal of sulfur, oxygen, and 

n i t r o g e n  from ~ iC~ temperature coal tar (Batch 
h~d~ogenol~is Of S, 5, and N compounds in presence of 
W suifid~ catalyst ~ndicates that the haters-atoms can 
be completely removed at 800 ° and 1500 psi; 13 
reference:~)s 1431 

OXYGEN COMPOU~DS/REHOVAL 
Treatment cf s~thetic gasoline (Syn%heti¢ gasoline freed 

fror 0 co~peund~ b~ passing it over bauxite at 700- 
9~Q~F and repeating at 600-950OF with 20-65 lb. steam 
per barrel of gasol ine), 6410 

P 

PAM30 PROCESS/REVIEWS 
Coal [ o o ~ v a r s i o ~  to  synthetic crude oil] (Review with 14 

r a f e r s ~ c e s ] ,  5945 
PAraFFIN/PROdUCTION 

Carbon monoxide  h~dro~enation on ruthenium catalysts. II. 
~lectiv}tv and mlcrostruc%ure of ruthenium contact 

catal~s%s.(Solld paraffin yield increases with 
increasing average pore size of catalyst), 6613 

Low-temperature hydrogenation of Nurthern-Bohemlan brown- 
coal tars (Tar Is hydrogenated at approximately 341 ° 
and 500 aim with use of WS2 catalyst], 8721 

PARAFFIN/PURIFICATION 
Complex utilization of Ukrainian brown coals. XIV. 

Purification of paraffin obtained from lignite tar 
(Solvent extraction using (CHz)eC12 at 50o)v 7311 

PARTICLES/REMOVAL 
Cleaning stack gases (Removal of grit and dust as well as 

s u l f u r  a o t d s ) ~  1582 
Limestone test results at %he EPA alkali wet-scrubbing 

test facility at the TVA Shawnee Power Plant (Removal 
of S dioxide and partlcula%es from flue gases)~ 1847 

PATENTS/INDEXES 
Index of selected gasificatlon patents. IIi. Belgiang 

French, German, Italian, and Swedish patents (Abstracts 
of patents issued between 1914 and 1955), 4945 

PATENTS/REVIEWS 
Unconventional methods of hydrogenating coal (Usual 

methods regarded as uneconomical; propose use of 
mona%omie H~ electrlcal dischargess ultrasonic effects, 
etc.; review of research and patents], 2154 

PEAT/CARBONIZATION 
Utilization of %he chemical energy of solid fuels (Los- 

calorific gas), 138 
PEAT/DISTILLATION 

Dis%illlng solid carbonaceous materials (In con%act with 
superheated steam and heated refractory material), 26 

Principles of the production and refining of synthetic 
liquid fuel (Distillation of crude peat tar and 
refining of oils obtained), 5748 

PEAT/GASIFICATION 
Gasification of solid fuel (Process described in which 

fuel is brought into close contact with liquid slag in 
rotatable eontslner), 4930 

Gasification of peat with coal in an AVG gas genera%or, 
3515 

Gasification of water-containing fuels (Use of alkali 
metal, alkaline earth me%sly Fe sluminates and 
silicates, o r  A1 slicates as catalysts), 4686 

Gasification of fuels by oxygen (Gasification is more 
effective when enriched gas and steam-O blowing were 
used ins%cad of steam-air blowing], 4751 

Pressure gasification of solid fuels with steam and 
oxygen (Testing of Russian coals of low calorific value 
and peat; use of air~ air + steam, and O), 4558 

PEAT/HYDROGENATION 
Oils from ca%al~tie hydrogenation of carbonaceous 

materials (At 300 %o SOOOC and 20 to $00 atm using zinc 
acetate or zinc formate catalysts], 5928 

Solvation process for carbonaceous fuels (Use of solvent 
extraction to obtain low-ash and low-sulfur fuel from 
fossil solid fuel], 7329 

PEAT/PYROLYSIS 
Perspectives of utilization o f  pulverized fuel f o r  

production of technical and heating gas (Pyrolysis 
carried out i n  tubular reactors wlth exterior heating; 
flow o f  steam used to carr~ fuel dust through reac%sr; 
fuels are good raw materials for gas production; 
calorific value of raw gas from bituminous shale was 
>2500 Kcal/mS; achieved complete decomposition of %at 
and increased yield of light gasoline), 7117 

Pyrolytic conversion and asking of finely divided solid 
bituminous material and hydrocarbon o i l  (Fraotlena%ion 
of products; design of apparatus], 7077 

PEAT/SOLVENT EXTRACTION 
Extracts of coal, etc. (Solvent extraction using 

hydrogenated oils, acid oils~ or mixture of %etralin 
and cresol under pressure], 7244 

Solvation process for carbonaceous fuels fuse of solvent 
extraction %0 obtain low-ash and low-sulfur fuel from 
fossil solid fuel), 7329 

PENTAME/PRODUCTION 
Process for producing hydrogen-enriched hNdrotarbsnaceous 

products from coal (Solvent extraction at ZOO to 5000C; 
catalytic hydrogenation of extract; use of Co oxlde--Ho 
oxide---A1 oxide uatalys% a% 440sc, 243 a%m~ and 
residence time of 2.8 hr)t 4965 

PEROX PROCESS 
Waste gas d e s u l f u r i z a t i o n  and e n v i r o n m e n t a l  p r o t e c t i o n  

(Discussion of several methods with 23 references), 
1882 

PETIT PROCESS 
Petit p r o c e s s  f o r  sulfur p u r i f i c a t i o n  (of gas), 272 
Present status of desulfurization of coke-oven gas, 271 
R e c o v e r ~  of b y - p r o d u c t  nitrogen and sulfur i n  the coke- 

oven and gas indus%ries~ 235 
Recovery o f  sulfur from cok ing  gas (Description o f  %he 

Bahr, Peti%~ Seaboard~ Girdler-Girbo%ol~ Ferrox, and 
Thylox processes), 671 

Sulfur recovery £rom the gas from coa l  distillation, 274 
PETRSCHEHICALS/PRODUCTIGN 

Chemicals from coal: illusion or reality (Feasibility of 
economic production of petrochemical feedstocks)~ 5632 
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PETROLEUM 
P r o c e e d i n g s :  energv r e s o u r c e  con fe rence~  Oc tober  24 and 

25, 1972 (2nd). Annual rept (Extraction of n a t u r a l  gas 
and c rude  o11;  i n t e r f u e l  c o n v e r s i o n ;  L u r g i  p r o c e s s ;  
gove rnmen t  r o l e  in  insurinq adequa te ,  r e l i a b l e  e n e r g y  
supply and transmission and transportation of energy), 
5487  ( P B - - 2 2 4  7 5 0 / 0 )  

PETROLEUM/CARBONIZATION 
Formation of anisotroplc mesophase from various 

carbonaceous materials i n  early s tages  of 
c a r b o n i z a t i o n ,  191 

PETROLEUm/CHEMICAL COMPOSITION 
P o t e n t i a l  p o l l u t a n t s  i n  f o s s i l  fuels. F i n a l  rapt 

( C o m p o s i t i o n  of t y p i c a l  US f o s s l l  f u e l s  by source  
l o c s t i o n ) ,  1994 ( P B - - 2 2 5  0 3 9 / 7 )  

PETROLEUM/CRACKING 
C r a c k i n g  p rocess  in gas-maklng i n d u s t r y  (1250  B t u ) ,  7046 
Synthetic o i 1  f rom coal (Catalytic hydrogenation in  

a u t o c l a v e  at  140-210 aim up to  4750 in  p resence o f  
ammonium mo ]ybda te  and Sn c h l o r i d e  o r  Zn c h l o r i d e  gave 
c rude  o i l ,  gas~ coke ,  and w a t e r ;  h y d r o r e f i n t n g  w i t h  Co0 
and Me o x i d e  on AI o x i d e  f o l l o w e d  by c r a c k i n g ) 9  6877 

PETROLEUM/DESULFURIZATION 
D e s u i f u r i z a t i o n  o f  c o a l  and p e t r o l e u m .  A b i b l i o g r a p h y  

w i t h  a b s t r a c t s ,  1997 ( N T I S - W I N - 7 3 - 1 7 )  
I d e n t i f i c a t i o n .  d e t e r m i n a t i o n  and s e p a r a t i o n  methods o f  

s u l f u r  compounds i n  b r o w n - c o a l  t a r ,  b i t u m l n o u s - c q a l  t a r  
and p e t r o l e u m  a c c o r d i n g  t o  t he  l i t e r a t u r e  and p a t e n t s ,  
438 

P£TROLEUM/DISTILLATIO~ 
Technology of coal and petroleum nydrogenatlon (Review on 

h i g h - p r e s s u r e  h y d r o g e n s t i o n  o f  c o a l  and t a r  and t h e r m a l  
p r o c e s s i n g  o f  petroleum), 3012 

PETROLEUM/GASIFICATION 
High-pressure f lutdized beds [ f o r  production of natural 

gas s u b s t i t u t e  f r om coa l  o r  o i l ]  ( T h r e e - s t a g e  p r o c e s s ) .  
5107 

S y n t h e t i c  n a t u r a l  gas in  the  US ene rgy  b a l a n c e .  P a r t  2 
(Tabulation o f  SNG p r o j e c t s  i n  USA (Apr i l  1973))~ 5492  

PETROLEUM/HYDROGENATION 
C a t a l y t i c  h y d r o g e n a t i o n  of coal, e t c .  (Use of h a l o g e n  

a c i d ,  n o n m e t a l l i c  h a l o g e n  compounds,  In, Fe, or  Sn and 
t h e i r  compounds as c a t a l y s t s ) ,  2508  

H - o i l -  and H - c o a l - p r o c e s s e s  (Use of f l u i d i z e d  catalyst), 
6889 

H y d r o g e n a t i o n  of coal, p i t c h ,  and p e t r o l e u m  ( R e v i e w ) .  
2304 

H y d r o g e n a t i o n  t e c h n i q u e s  a t  combined 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  ( B a t c h  and c o n t i n u o u s  r e a c t o r s ) .  2942 

H y d r o g e n a t i o n  o f  t o p p e d - c r u d e  and o f  p e t r o l e u m  c racked  
r e s i d u e s ,  primary s h a l e  and coa l  t a r s ,  a s p h a l t s  and 
p h e n o l s  ( C a t a l y t i c  h y d r o g e n a t i o n  under  p r e s s u r e ) ,  2334 

O b t a i n i n g  f u e l s  and chemical p r o d u c t s  from m i x t u r e s  Of 
c o a l  snd o l l  ( H y d r o f i n i n g  d i s t i l l a t e s  w i t h  b o i l i n g  
p o i n t  to  3 2 0 0 ) ,  3097 

S t a t u s  o f  h y d r o g e n a t i o n  o f  p e t r o l e u m ,  b i t u m e n ,  c o a l  t a r ,  
and c o a l  ( B i b l i o g r a p h y ) ,  2240  

T e c h n o l o g y  o f  coa i  and p e t r o l e u m  h y d r o g e n a t i o n  (Rev iew  on 
h i g h - p r e s s u r e  h y d r o g e n a t i o n  o f  coa l  and t a r  and t h e r m a l  
p r o c e s s i n g  o f  p e t r o l e u m ) .  3012 

PETROLEUM/PRODUCTION 
Advanced methods o f  o i l  and gas p r o d u c t i o n  f rom f o s s i l  

f u e l s .  Subpanel  r e p o r t  VII used in preparing t he  AEC 
Chairman's r e p o r t  to  the  President, 5553 (WASH-1281-7)  

D i s t i l l a t i o n  o f  t a r  t o  g i v e  g a s o l i n e ,  p h e n o l s ,  and 
r e s i d u e  t h a t  i s  c r a c k e d  to  p roduce  coke ,  c rude  o i l .  gas 
o i l w  and gases ,  5703 

R e l a t i o n s  between t he  c o m p o s i t i o n  o f  r e t o r t a b l e  
ca rbonaceous  m i n e r a l s  and t h e i r  y i e l d  o f  c rude  o i l ,  
5689 

S y n t h e t i c  c r u d e  o i l  f r om 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  o f  c o a l  f o l l o w e d  by h y d r o t r e a t l n g  o f  c o a l  
t a r  p r o d u c t s ) ,  6920 

S y n t h e t i c  o i l  f rom c o a l  ( C a t a l y t i c  h y d r o g e n a t i o n  i n  
a u t o c l a v e  a t  140 -210  aim up to  475 ° in  p resence  o f  
ammonium m o l y b d a t e  and Sn 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 ,  gas ,  coke9 and w a t e r ;  h y d r o r e f i n i n g  w i t h  CoO 
end Me o x i d e  on Al o x i d e  f o l l o w e d  by c r a c k i n g ) .  6877 

S y n t h e t i c  c rude  o i l  f r o m  c o a l  ( C a r b o n i z a t i o n  o f  c o a l  and 
h y d r o t r e a t i n g  o f  c o a l  t a r  p r o d u c t s ) ,  6919 

S y n t h e t i c  f u e l s  f r om c o a l  ( D i s c u s s i o n  o f  p o t e n t i a l  
p r o c e s s e s  f o r  p r o d u c t i o n  o f  s y n t h e t i c  c rude  o l1  and  
r e f i n e d  ' ' p e t r o l e u m  p r o d u c t s ' '  f r o m  c o a l ) ,  6883 

PETROLEUM/RESEARCH PROGRAMS 
Advanced methods o f  o i l  and 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  VII 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  t o  t he  P r e s i d e n t ,  5553 (WASH-1281-7)  

Bureau o f  Mines e n e r g y  p rogram t 1972 ( R e v i e w  o f  r e s e a r c h  
in  20 m a j o r  a r e a s .  185 r e f e r e c e a ) t  17 ( B M - I C - - 8 6 1 2 )  

Bureau o f  Mines Ene rgy  P r o g r a m ,  1972.  I n f o r m a t i o n  
c i r c u l a r ,  p r e p a r e d  i n  c o o p e r a t i o n  w i t h  Morgantown 
Energy  Research  C e n t e r .  WV, end B a r t i e s v l l l e  Energy  
Research  C e n t e r ,  OK. 5me a l s o  Energy  Program 1971,  P B - -  
211 456 ( R e v i e w  o f  20 r e s e a r c h  a r e a s  by Bureau o f  
Mines), B488 ( P B - - 2 2 4  3 9 9 / 6 )  

Rev iew o f  Bureau o f  Mines e n e r g y  p rog ramv 1970,  B. 
L l n v l l l e  ( R a r t l e s v l l l e  Ene rgy  Res. Cen t ,  OK) ( I n c l u d e s  
b i b l i o g r a p h y ) ,  14 ( B M - I C - - 8 5 2 6 )  

PETROLSUM PRODUCTS/PRODUCTION 
] b t a i n i n g  f u e l s  ~nd c h e m i c a l  p r o d u c t s  f r o m  m i x t u r e s  o f  

c o a l  and o i l  ( H v d r o f i n i n g  d i s t i l l a t e s  w i t h  b o l l l n g  
p o i n t  to  3 2 0 ° ) ,  3097 

PHENANTHRENE/HYDROGENATION 
R e l a t i v e  r a t e s  o f  h y d r o g e n a t i o n  o f  p o l v c y c i l e  a r o m a t i c  

h y d r o c a r b o n s  ( R a t e s  f o r  h y d r o g e n a t i o n  o f  b i p h e n y ] ,  
n a p h t h a l e n e ,  a n t h r a c e n e ,  p h e n a n t h r e n e ,  c h r y s e n e .  
p y r e n e ,  and caronene in  p resence  o f  s k e l e t o n  Ni 
c a t a l y s t  and i n d u s t r i a l  f e r r i c  c a t a l y s t ) ,  2935  

PHENOL/PRODUCTION 
Amer i can  c o a t - h y d r o g e n a t i o n  p l a n t  ( P i l o t  p l a n t  w i t h  

s i m p l i f i e d  f l o w  c h a r t ;  c a p a c i t y  o f  100 tons  c o a l / d a y ;  
p l a n t  o p e r a t e s  at  450 to  5 5 0 o c ) ,  2913 

C a r b o n i z a t i o n  o f  coa l  in  r e c t a n g u l a r  g a s - c o m b u s t i o n  
r e t o r t  f o r  the p r o d u c t i o n  o f  s m a l l  b l a s t - f u r n a c e  coke ,  
l i q u i d  f u e l s ,  and gas ( Y i e l d  as h i g h  as 9OZ), 152 

PHENOLS/BOILING POINTS 
Research on the s t r u c t u r e  o f  the  h i g h e r  pheno l s  o b t a i n e d  

f rom Cheremkhovo coa l  t a r  ( R e s e a r c h  on c o m p o s i t i o n  and 
s t r u c t u r e  o f  pheno l s  o b t a i n e d  f r o ~  heavy f r a c t i o n  
b o i l i n g  at  230 to  3 1 0 o c ) ,  7428 

PHENOLS/HYDROGENATION 
A c t i o n  of c a t a l y s t s  in  t he  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  

p h e n o l s  and h y d r o c a r b o n s  (WSa, MoO]. MOSs. CoS, and InS 
as c a t a l y s t s ) ,  2236 

C a t a l y t i c  h y d r o g e n a t i o n  o f  p h e n o l i c  o l l  i n  t o w -  
t e m p e r a t u r e  t a r .  I ,  2283 

C a t a l y t i c  h y d r o g e n a t i o n  o f  l o w - t e m p e r a t u r e  t a r  and i t s  
main c o n s t i t u e n t s  (Use of NiO, WoOs. ZnCl~, Or(OH)s, 
and AI(OH)a as catalysts), 5666 

D e s t r u c t i v e  h y d r o g e n a t i o n  of p h e n o l s  in  a c o n t i n u o u s  
a p p a r a t u s  (MeSa, YeS. S, and AIzO 3 + S as c a t a l y s t s ) ,  
2378  

H y d r o c a r b o n s  f rom p h e n o l i c  t a r s ,  I I .  C a t a l y t i c  
h y d r o g e n a t i o n  unde r  p r e s s u r e  (Co~S a and MoOR c a t a l y s t s  
a t  460 to  480 ° and 80 t o  275 aim p r e s s u r e ) .  5704 

H y d r o g e n a t i o n  o f  t o p p e d - c r u d e  and o f  p e t r o l e u m  c r a c k s  
r e s i d u e s ~  p r i m a r y  s h a l e  and coa l  t a r s ,  a s p h a l t s  and 
p h e n o l s  (29  r e f e r e n c e s ) .  2340 

H y d r o g e n a t i o n  o f  p h e n o l i c  d i s t i l l a t e  f rom l i g n i t e  a t  h i g h  
p r e s s u r e  u s i n g  CozSs, 2205 

H y d r o g e n a t i o n  o f  t o p p e d - c r u d e  and o f  p e t r o l e u m  c r a c k e d  
r e s i d u e s ,  p r i m a r y  s h a l e  and c o a l  t a r s ,  a s p h e | t s  and 
phenols ( C a t a l y t i c  h y d r o g e n a t i o n  under  p r e s s u r e ) ,  2334 

Method o f  h y d r o g e n a t i n g  h y d r o c a r b o n - n o n h y d r o c a b o n  m i x t u r e  
(Method f o r  h y d r o g e n a t i n g  h y d r o c a r b o n s  m i x e d  w i t h  
n o n h y d r o c a r b o n  compounds, e . g o ,  p h e n o l l t  N baaes~ o r  S 
compounds;  c a t a l y s t s  c o n t a i n  W and Nl s u l f i d e s  and 
a c t i v e  a l u m i n a ;  a l l  n o n h y d r o c a r b o n s  and o l e f i n s  are 
c o n v e r t e d  i n t o  s a t u r a t e d  o r  a r o m a t i c  h y d r o c a r b o n s ) ,  
295q 

Production o f  h y d r o c a r b o n s  f rom phenolic t a r s ,  2203 
PHENOLS/PRODUCTION 

Chemica l  b y - p r o d u c t s  f r om coa l  ( P r o d u c t i o n  o f  a l k e n e s .  
a r o m a t i c s ,  H, ammonia.  S t a r  a c i d s ;  c o n c e p t u a l  a l l -  
c h e m i c a l  r e f i n e r y ) ~  7380 ( P B - 1 8 0 8 7 8 )  

C o n v e r s i o n  o f  h i g h e r  p h e n o l s  i n t o  pheno ls9  c r e s o l s ,  and 
x y l e n o i s ,  7379 

C u r r a n t  t r e n d s  in  t he  A m e r i c a n  c o a l  t a r  I n d u s t r y  
( P r o s p e c t s  f o r  p r o d u c t i o n  o f  c h e m l c e l a  by c o a l  
h y d r o g e n a t i o n  and hydrogen  p r o d u c t i o n  f r o m  c o k e - o v e n  
g a s ) ,  153 

D i s t i l l a t i o n  o f  t a r  t o  g i v e  g a s o l i n e ,  p h e n o l s ,  and 
r e s i d u e  t h a t  I s  c r a c k e d  to  p roduce  coke 9 c r u d e  o i l .  gas 
o i l ,  and gases ,  5703 

F o r m a t i o n  of l o w e r  p h e n o l s  d u r i n g  l i q u i d - p h a s e  
h y d r o g e n a t i o n  ( S e m i - c o k e d  t a r  was u s e d ) ,  2928 

F o r m a t i o n  o f  the  p h e n o l s  i n  t he  p rocess  o f  the  
d e s t r u c t i v e  h y d r o g e n a t | o n  o f  t he  l o w - t e m p e r a t u r e  t a r  
( E f f e c t s  o f  c o n t a c t  t i m e ,  t e m p e r a t u r e ,  end p r e s s u r e ) ,  
2853 

F u e l s  and c h e m i c a l s  f rom c o a l  h y d r o g e n a t i o n  ( P r o d u c t i o n  
o f  t a r  a c i d s ,  a r o m a t i c s ,  LPG, end g a s o l i n e ) ,  2826 

H y d r o g e n a t e d  coa l  t a r  p r o d u c t s  ( R e v i e w  w i t h  126 
r e f e r e n c e s ) ,  3033 

L o w - t e m p e r a t u r e  h y d r o g e n a t i o n  o f  N o r t h e r n - B o h e m i a n  b r o w n -  
c o o l  t a r s  ( C o n t i n u o u s  p r o c e s s  f o r  p r o d u c t i o n  o f  motor 
f u e l s ,  alkanes, lubricating o i l s .  p h e n o l s ,  end 
c r e s o l s ) ,  2916 

New a s p e c t s  i n  c o a l - t a r  p r o c e s s i n g  ( D e s c r i p t i o n  o f  
m e t h o d s  f o r  c o n v e r s i o n  o f  brown c o a l  I n t o  p a r a f f i n s ,  
p h e n o l s ,  p y r i d i n e ,  end e l e c t r o d e  coke ;  most e f f i c i e n t  
method i s  h y d r o g e n a t i o n  a t  40 atm and 3 3 0 O c ) ,  2956 

Pheno l s  i n  o i l  o b t a i n e d  f rom h y d r o g e n a t i o n  o f  coa t  
( P r o d u c t i o n  o f  o - ,  = - ,  and p - c r e s o l ;  o - .  m- ,  end p -  
e t h y l p h e n o l ;  2 , 3 - .  2 , 4 - ,  2 , 5 - ,  3 , 5 - ,  and 3 . 4 - x y l e n o l ;  
3 - m e t h y l - 5 - e t h y l p h e n o l ;  4 -  and 5 - i n d a n o l ;  m u s i t o ] ;  o -  
and p - p h e n g l p h e ~ o i ) ,  2725 

P r e p a r a t i o n  o f  pheno l s  end a r o m a t i c s  f r om c o a l s  by 
d i r e c t e d  h y d r o g e n a t i o n ,  3027 

Process  f o r  dry h y d r o g e n a t i o n  o f  low rank c o a l s  w i t h  high 
y i e l d s  o f  p h e n o l i c s .  Paper  No. 29 ( A t  300 to  1000 p a l  
h y d r o g e n  p a r t i a l  peseure  and 490 ° to  5 7 0 o c ) ,  3040 

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

T w o - s t a g e  p r o c e s s  f o r  p r o d u c t i o n  o f  c h e m i c a l s  by 
h y d r o g e n a t i o n  o f  Cheremkhovo c o a l  t a r  ( T w o - s t a g e  
( l i q u i d  and v a p o r  p h a s e )  p r o c e s s  y i e l d s  60 t o  861  



703 PROCESS HEAT REACTORS c h e m i c a i ~  ad i n % ~ r m e d i a t e z  ( a r c n a t i e s  and C~ to C8 
ph~nol~, naphthalene, dilue~ts~ etc.) and 33 to 37~ 
hydrocarbon g~se~ [alkanes) at H expenditure of 5.7 to 
6.0% cf coal t~r ~eight), 2954 

PHENOLS/REDUCTiON 
C : t a l y t i c  h u 3 r ~ 2 n n ~ t i o n  of coal-tar components by 

mDlybdEnu~ ~uifid~ (Good yields of benzen~ belo~ 250sc; 
phenol, creYo~ ~d ethglphenol reduced with yield up 

C~talytic r~duc~len of tar components b~ molybdenum 
tri~u~ide. ~i. 6ie~clic hydrocarbons (diphenyl). Ill. 
~ o n ~ c y c i i c  phansl~. IV,  Condensed-nucleus phenols (C-- 
and ~-naphtho[s) [Effects of  pressare, temperature, and 
r ~ s i d ~ n c ~  tlma On h~dre~enatlon of biphen~l), 2896 

~evelop~t~ in ~ataI~%Ic hydrogena t ion  o f  tar and tar 
product~ end r educ t i on  of phenols, 2324 

PHENOLS/R~MOVAL 
~ecen% e~perience~ in the waste-water treatment of coal- 

h~drcoen~tlen plan±s (P~rlfication operations include 
o i l  s e p a r ~ t l o n ;  phenol extraction, NH~ recover~)s 724 

PHENOI.S/SEPAR~TI~H PROCESSES 
Separetios of  ~henol~ by distillation wlth special 

reference to phenols from hard coal and lignite. I- 
Vapor p r e s s ~ r e ~  and other physical data of phenols, 
7SEn 

pHeNOLS/SOLVEnt EXTRACTION 
Use of formic acid for extracting phenols from brown coal 

tar, middle %at oils, benzine, etc.~ ~676 
PHENOLS/SPECIFIC HEAT 

Separatien of ohenols by distillation w~th special 
r e f e r e n c ~  t c  phenols fro~ hard coal and l i g n i t e .  I. 
Vapor pressures and other physical data of phenols, 
7369 

PHENOLS/SURFACE TENSION 
Separation Cf phenols by distillation with special 

reference t~ ~henols from hard coal and lignite. I. 
V~p~r pressures ano other physical data of phenols, 
7369 

PHENOLS/VISCOSITY 
Separation c~ phe~ole b~ distillation wlth special 

reference tc phenols from hard coal and li~nlte. I. 
Vapor pressures end other ~hysical data of phenols, 
756g 

PILOT PLANTS/COST 
Rapid City - step three f o r  coal ga s  (Pilot plant f o r  

t e s t i n ~  Carbon Dioxide Accpetor  Process) ,  $519 
PILOT PLANTS/EQUIPMENT 

Proposed process and eqaipment revisions to the Synthetic 
Fuei~ Proce:~ P i l o t  Plant, Cresap, West Virsinia. Final 
env(rcnmental i~pac% ~tatement, 7004 (EIS-WV--73-0270} 

PINTSCH PROCESS 
Syntheais g~  from Coal ( L u r g i  pressure process; Wellman- 

Galushe process:  Winkler process; Koppers process; 
Wintevshall-Schmaifeld% process: Hetallgesellschaf% 
process; Pintach process; Th~ssen-Galocsy process; 
undergroun~ gasification; 54 referenoeo)s 3725 

PINTSCH-HILLEER~ND PROCESS 
Brawn COalS e~ raw material f o r  townls gas and 

' ' ~ y n t h e ~ i ~ : ' '  ga~ (Pintsch--Hiilebrand process for 
prcduet~o~ of g~ suitable for Fischer--Tropsoh 
synthesis), ~46 

PIPERIDINES/PRCIDUCTiON 
H ~ d r c g e n a t e d  c o a l  t a r  products  ( R e v i e w  w i t h  126 

refere~ces)~ 303~ 
PIPES/COERDSIO~I RESISTANCE 

Meteri~[~ selnction. Zoal  gasification pilot plant 
(Corro~ic~ resistance problems of components), 5415 

PIF~S/LEA< TESTING 
UndeP~reund gasLficzt~on Of ooel  ( D e t e c t i o n  of 

unter@rosnrt leaks in  plp~ng u s i n g  eSKr)s 4816 
PITCHES/DES~LFURIZ~T~N 

Desulfurization and d~structive h~drogenation o f  p I T c h s  
eta (At 4~0 0 end 75 atmospheres pressure u s i n g  CaC2 
mixed w i t h  KOH as catalys%)s 414 

PITCH~S/GASIFIC~YION 
Slurrie~ cf solid carboniferous fuels (Equipmen%)s 5529 

PITCHES/HYDROGEnaTION 
Destructive h~drogenation (~Iksll or alkaline earth 

metals a~ c~%al~st~)s E4~2 
Desu[furlz~tion and de~%ructlve hydrogenation of pi%ohs 

eta (gt 440 e and 75 atmospheres pressure using CaC2 
mixed witt KOH as catalyst), 414 

H ~ d r c g e ~ a t i c n  of cc~} tar and p i t c h  (425 and ~25 aim 
p r e s s u r e  u s i n g  oxide o r  sulfide o f  W as ca%alys%)s 2591 

H~drogenatlun cf COal, pitch, and petroleum (Review), 
2304 

H~drcgenation~ in a tetra~in medium. I. DestrucTive 
h~droge~len o f  bitumen and pitch (Solvent effects), 
2371 

L i q u i d  h y d r o c a r b o n s  f rom t a r s ,  p i t c h e s ,  e t c .  ( P r e l i m i n a r y  
thinning with h~drocarbon solvents; use o f  oxides or 
sulfide~ of g r d  t~ 7 t h  ~roup  metals; NH~ molybda%e or 
chromate, Co, A~s Au, e r  metal o f  group 8 as 
cataly~t~), 5671 

PITCHES/DXiDATIHN 
H~?oerack[n~ of pitch distillates (Obtaining low- and 

msdium-b~iling hyflrecarbons)s 679~ 
PITCHES/PRODUCTION 

Carhcnlzation of Coal in rectangular gas-combustlon 
r £ t o r t  f o r  the production of s m a l l  blast-furnace coke,  
l i q u i d  f u e l s ,  and gas ( Y i e l d  as high as 90~)s 152 

F l u i d i z e d - b e d  l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  b i t u m i n o u s  
coal and thermal cracking of %he tar vapors, 176 (BH- 
RI-73Za) 

Review of c o a l  tar technology. IV. Pitch (9 references), 
6874 

PITCHES/REVIEWS 
Review of coal  tar technology [Over 100 periodicals 

abstracts (Jan-Jun, 1969) c o v e r i n g  Tars, light oils, 
middle oils, pitch, tar buses, etc.), 6878 

PITCHES/SEPARATION PROCESSES 
Production of diesel and feel oils from coal tar 

[Separation of pitch and oil from coal tar by 
fractional soletion), 5804 

PITCHES/SOLVENT EXTRACTION 
Characteristics of g r o u p s  of compounds separable f r o m  

c o a l  p i t c h  by s o l v e n t s  ( R e v i e w  o f  C l a s s i f i c a t i o n  o f  
compounds and quality requirements of pitch for 
industrial uses), 7325 

PITCHES/STABILITY 
Reproducibility and thermal stability of coal-tar pitch, 

7434 (Y-19R2) 
PLASMA JETS 

Gasification of coal with laser light irradiation, plasma 
jet, and discharge-generated excited species (Review 
with 2S references)g 5160 

POLAND/COAL GASIFICATION 
Remarks concerning the future of coal chemistry 

(Discussion with ii references), 5083 
POLYAMIDES/REGENERATION 

Removal of SO e from flue gas mixtures with fibers 
containing polymeric amines (Styrene- 
dimethylaminopropylmaleimide (SDH) used as sorbenT f o r  
S dioxide; absorption increased with increased moisture 
and decreased temperature)s 1485 

POLYMERS/CARBONIZATION 
Formation of anisotreplc mesophase from various 

carbonaceous materials in early stages of 
carbonization, 191 

POTASSIUM PHOSPHATES/REGENERATION 
Purification of gas (Removal of HuS and'COo from 

synthesis~ cracking, or natural gas by contact wlth 
aqueous KeHPO~ under pressure), 1824 

POTT AND DROCHE PROCESS 
New German plant for the hydrogenation of coal by the 

process of Port and Drache (Involves dissolution cf 
coal in a solvent), 2558 

Process of Port and Broche for pressure extraction and 
• hydrogenation of coals 2557 

POTT AND BROCHE PROCESS/REVIEWS 
Coal [conversion To synthetic crude oil] (Review with 14 

raferences)s 6945 
POWDERS/GASiFICATION 

Apparatus for The gasification of s o l i d  fuel powder  under 
simultaneous liquefaction of The ash (Fuel injected at 
bottom of r e a c t o r ) ,  4826 

I n t r o d u c t i o n  o f  p u l v e r i z e d  s o l i d  fuel i n t o  g a s i f i c a t i o n  
chambers a% superatmospheric pressure (Fuel introduced 
by means of screw feeder into high-velocity stream of 
air at sligh%IF less Than atmospheric pressure), 5016 

Pressure gasification of pulverized solid fuels (Slurry 
of pulverized fuel is fed to pressure gasifier), 4791 

POWDERS/MIXING 
Method of coal--paste p r e p a r a t i o n ,  7453 

POWER/PRODUCTION 
Impacts of new energy Technology, u s i n g  generalized 

input-output analysis. Final Rept.s see also report 
dated Aug 1972~ PB-220 622 (Comparat ive  economic and 
env i ronmenta l  impacts o f  h igh and lo~ BTu coal  
g a s i f i c a T i o n ) s  5436 (PB-225 139/4) 

Role of coal in the supply of powers 6871 
POWER GENERATION/INDUSTRIAL PLANTS 

SasificaTion and desulfurizaTion o f  coal f o r  powc~ 
generation (Program for development o f  coal-burnlng 
power station that can meet future stack emission 
standards; c o a l - p r o c e s s i n g  system that produces S-free 
gas)s 5418 

POWER PLANTS/HAGNETOHYDRODYNAMICS 
Economic evaluation of HHD-sTeam powerplan%s employing 

coal gasifications 5406 
POWER PLANTS/STEAM 

Economic evaluation of HHD-steam powerplants employing 
coal gaslflcatlon, $40S 

POWER PP~DUCTION/ENERGY CONVERSION 
Conversion Techniques. Subpanel report YI used in 

preparing %he ARC Chairman's report %o The Presidents 
5552 (WASH-1281-6) 

POWER REACTORS 
Energy: now directions and challenges (Power produc t ion  

forecas%s)s 5457 
PROCESS MEAT REACTORS 

Atomic Energy Commission--Bureau o f  Mines process heat 
reactor program. Quarterly progress reports May l--Jul~ 
Sis 1962 (ConsTrucTion of RLO-psig pilot scale He 
recycle loop)~ 4835 (TID-19443) 

Atomic Energy Commlsslon--Bureau of Mines process heat 
reactor program- Quarterly progress reports February 
Z--Aprll 30~ 1962 (Fabrication end testing o f  
Induction-HeaTed Simulated Nuclear ReacTor (ISR) 
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g a s i f i c a t i o n  s y s t e m ) ,  4835 ( T I D - 1 9 5 5 1 )  
A tomic  Energy Commiss ion - -Bu reau  o f  Mines process hea t  

r e a c t o r  program.  Q u a r t e r l y  p r o g r e s s  r e p o r t  S November 11 
1 9 5 2 - - J a n u a r y  31 ,  1963 ( T e a t s  on 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 )  f o r  p r o d u c i n g  
s u p e r h e a t e d  steam, hea t  f rom h i g h - t e m p e r a t u r e  He to  
r e fo rm  n a t u r a l  gem. 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 ) ,  4882 ( T I D - 1 9 5 5 2 )  

Atomic  Energy  Commiss ion - -Bu reau  o f  Mines process heat  
r e a c t o r  program.  Q u a r t e r l y  p r o g r e s s  r e p o r t ,  Feb rua ry  
1 - - A p r i l  30,  1963 ( T e s t s  on f i x e d - b e d  coa l  g a s i f i e r  i n  
H e - r e c y c l e  sys tem)~  4883 ( T I D - 1 9 5 5 3 )  

H i g h - t e m p e r a t u r e  ene rgy  s y s t e m s .  Q u a r t e r l y  p rog ress  
r e p o r t .  Feb rua ry  1 - - A p r i l  30 S 1955 (Research  p r o g r e s s ,  
i n c l u d i n g  s t u d i e s  on al loys for f l u l d i z e d - b e d  coa l  
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 - 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 rog ress  
r e p o r t s  August  1 - - O c t o b e r  31,  1964 (Research  p rog ress  
on 250 ps ig  s i m u l a t e d  n u c l e a r  c o a l  g a s i f i c a t i o n  
system), 4922 (TID-21596) 

P i p e l i n e  gas f rom c o a l  us ing  n u c l e a r  h e a t :  t e c h n i c a l  and 
economic e v a l u a t i o n  ( P r o d u c t i o n  o f  9 1 5 - B t u  g a s ) ,  4886 
(CONF-393-5 )  

P r e s e n t  s t a t e - o f - r e s e a r c h  in  gas g e n e r a t i o n  f rom coa l  
t h r o u g h  steam g a s i f i c a t i o n  with use o f  heat  gene ra ted  
in  h igh  t e m p e r a t u r e ,  gas c o o l e d  S n u c l e a r  r e a c t o r s ,  5551 

Process hea t  r e a c t o r  program. Q u a r t e r l y  p rog ress  r e p o r t  t 
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 ,  
d e v e l o p m e n t ,  and t e s t i n g  o f  f l u i d i z e d - b e d  g a s i f i e r  f o r  
He r e c y c l e  i n d u c t i o n - h e a t e d  s i m u l a t e d  r e a c t o r ;  s t u d i e s  
on new t e s t  l o o p ) ,  4919 ( T I D - 2 0 8 3 0 )  

Process hea t  r e a c t o r  p rogram.  Q u a r t e r l y  p rog ress  r e p o r t s  
August  1 - - O c t o b e r  31~ 1963 ( D e s i g n  and deve lopment  o f  
f l u i d i z e d - b e d  g a s i f i e r  f o r  He r e c y c l e  i n d u c t i o n - h e a t e d  
simulated nuclear reactor) ,  4884 (TID-20319) 

Prccess heat  r e a c t o r  p rogram.  Q u a r t e r l y  p rog ress  r e p o r t ,  
May 1 - - J u l y  31,  1964 (Research  p r o g r e s s  on f l u i d i z c d -  
bed g a s / f i e f ,  t e s t  l o o p ,  gas t u r b i n e  sys tem,  and gas-  
s o l i d s  flowmeter), 4923 ( T I D - 2 1 2 8 8 )  

S y n t h e t i c  n a t u r a l  gas as • n u c l e a r  ene rgy  c a r r i e r  over  
long d i s t a n c e s  ( P r o d u c t i o n  f rom f o s s i l  f u e l s  u s i n g  hea t  
f rom HTGR-type r e a c t o r ) ,  5356 

What hydrogen from coa l  c o a t s  [ c o a l  g a s i f i c a t i o n ,  s team-  
i r o n  p rocess  or n u c l e a r  heat  g a s i f i c a t i o n ] ,  4926 

PROCESS HEAT REACTORS/USES 
Fundamenta l  s t u d i e s  on coal g a s i f i c a t i o n  i n  the  

u t i l i z a t i o n  of t h e r m a l  energy from nuclear h i g h -  
t e m p e r a t u r e  r e a c t o r s ,  5478 

PRODUCER GAS 
Prog ress  r e v i e w  No. 10.  Recent deve lopmen ts  in 

g a s i f i c a t i o n  ( P r o d u c e r  gas ,  w a t e r  gas,  o i l  gas, and 0 
g a s i f i c a t i o n  d e v e l o p m e n t s ) ,  3693 

PRODUCER GAS/COMBUSTION HEAT 
B r i t i s h  t r i a l s  in  underg round  g a s i f i c a t i o n  ( I f  coa l  i s  

heated  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  15-40~ 
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 coa l  g a s ) ,  4288  

G a s i f i c a t i o n  o f  sol id f u e l s  ( P a r t  o f  r e c y c l e d  coke formed 
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  i s  g a s i f i e d  to  g i v e  
p r o d u c e r  g a s ) ,  4347 

PRODUCER GAS/DESULFURIZATION 
A b s o r p t i o n  o f  hyd rogen  s u l f i d e  by a monoe thano lamine  

solution In a foam sys tem,  1449 
D e s u l f u r i z a t i o n  o f  c e r b u r e t e r  gas (By passage over  

l i m e s t o n e  or  d o l o m i t e ) ,  988 
D e s u l f u r i z i n g  r e d u c i n g  gases (Removal  of  HIS f r o ~  c o k e -  

oven gas,  p roduce r  gas,  w a t e r  gas,  and hydrocarbon 
gases ;  f l u i d i z e d  s o l i d  bed o f  C u - - S i ~  z gel used to  
remove HiS by d e c o m p o s i t i o n ) ,  1331 

HaS e x t r a c t i o n  f rom c o a l - w a t e r  gas m i x t u r e s  w i t h  Koppers 
coke l  1070 

L o w - s u l f u r  char  as a c o - p r o d u c t  in  coa l  g a s i f i c a t i o n  
[ P r o d u c t i o n  o f  Iow-S p r o d u c e r  gas in  g a s i f i c a t i o n -  
d e s u l f u r i z a t i 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 o r ) ,  5388 

Possibility o f  p r o d u c i n g  a sultor-free p roduce r  gas (~se 
o f  Ca3 t o  eliminate HIS f rom g a s ) .  4534 

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  HIS by As - - soda  m e t h o d ) ,  1054 

P u r i f y i n g  gases o f  s u l f u r  by u s i n g  waste p r o d u c t s  f rom 
a c e t y l e n e  m a n u f a c t u r e  ( P r o d u c e r  gas coo led  end scrubbed 
w i t h  s a t u r a t e d  aqueous s o l u t i o n  o f  Ca(OH)e l ,  986 

Recovery  o f  s u l f u r  f rom hydrogen s u l f i d e - c o n t a i n i n g  gases 
( R e c o v e r y  f rom coa t  gas,  o i l  gas .  or  p r o d u c e r  gas in 3-  
s tep  p r o c e s s ;  d i l u t e  NaeCO a used as a b s o r b e n t  f o r  HaS; 
HiS s t r i p p e d  f rom abso rben t  by Seaboard p rocess ;  gas 
then  scrubbed w i t h  s o l u t i o n  o f  p i c r i c  a c i d  and NazCO s 
to  o x i d i z e d  HIS to S ) .  1263 

Removal and r e c o v e r y  o f  s u l f u r  f rom gases ( N o n o x i d i z i n g  
gases freed o f  S by t r e a t m e n t  w i t h  V d e r i v a t i v e s  such 
as  a c i d s ,  o x i d e s ,  p r e v i o u s l y  o x i d i z e d  s u l f i d e ~  t and 
v a n a d a t e s  o f  Cus Ni, o r  Cr; best results f rom VzO s with 
NiO. CuO, and CrzOz; r e g e n e r a t i o n  o f  r e a g e n t s ) ,  4246 

Removal o f  hydrogen s u l f i d e  f rom s i m u l a t e d  p roduce r  gas 
a t  e l e v a t e d  t e m p e r a t u r e s  and p r e s s u r e s  (Use o f  
a b s o r b e n t  bed o f  s l n t e r e d  p e l l e t s  o f  f l y  ash and Fe 
o x i d e  or  red mud a t  1 0 0 0 - 1 5 0 0 o F ) ,  1689 

Removal o f  i n o r g a n i c  sulfur compounds from i n d u s t r i a l  
gases (Gas passed over  c a t a l y s t  o f  Fe20 a and CaSO~), 

1047 
S u l f u r  r e m o v a l  f rom ho t  p r o d u c e r  g a s  ( G a s i f i c a t i o n  i n  

s t i r r e d  f i x e d  bed to  produce low Btu gas;  32 m a t e r i a l s  
u s e d  as s o r b e n t s  f o r  H s u l f i d e ) ,  1850 

PRODUCER GAS/PRODUCTION 
B r i t i s h  t 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 a l  i s  

h e a t e d  i n  a b s e n c e  o f  a i r ,  v o l a t l l e s  r e p r e s e n t i n g  1 5 - 4 0 Z  
o f  b i t u m i n o u s  c o a l s  e r e  d r i v e n  o f f  a s  c o a l  g a s ) ,  6288  

Continuous d i s t i l l a t i o n  o f  c o a l  and  h y d r o g e n a t i o n  o f  
condensab le  v o i a t i l e s  ( C o n t i n u o u s  m u l t i s t a g e ,  
p r e s s u r i z e d  c o a l  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  s y s t e m  
i n  s i n g l e  v e r t i c a l  v e s s e l ) ,  7125 

Gas o f  low h e a t i n g  v a l u e  f rom the  g a s i f i c a t i o n  o f  c o a l  
p r e p a r a t i o n  plant w a s t e ,  3868 

Gas p roduce r  ( E q u i p m e n t ) ,  4585 
G a s i f i c a t i o n  o f  coa l  dus t  ( P r o d u c t i o n  o f  produce r  g a s ) s  

4358 
G a s i f i c a t i o n  o f  c o a l  i n  p roduce rs  and w a t e r - g a s  

g e n e r a t o r s  (8 r e f e r e n c e s ) ,  4073 
G a s i f i c a t i o n  o f  bone a n t h r a c i t e  ( E f f i c i e n c y  f o r  p r o d u c e r  

gas f o r m a t i o n ) ,  4777 
G a s i f i c a t i o n  o f  l ow-g rade  f u e l s  (Use o f  washery  r e f u s e  

and dump slurry from c o a l - w a s h i n g  p l a n t ) 9  3706 
G a s i f i c a t i o n  o f  l i g n i t e  i n  a g a s - p r o d u c e r  o f  o r d i n a r y  

c o n s t r u c t i o n  ( A n a l y s i s  o f  l i g n i t e s  used and p r o d u c t s  
f o u n d ) ,  4663 

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 a r t  o f  r e c y c l e d  coke formed 
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  i s  g a s i f i e d  to  g i v e  
p r o d u c e r  g a s ) t  4347 

G a s i f i c a t i o n  o f  t he  t a i l t n g s  o f  c o a l - b e n c f J 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 r o d u c e 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  
r a t e ) ,  4611 

G e n e r a t i n g  p roduce r  gas ( 4 1 0 0 - 4 2 0 0  K c a l / m S ) ,  3526 
Hydrocarbon  f u e l s  by p y r o l y s i s  o f  coa l  ( F i r s t  p o r t i o n  o f  

cha r  passed t o  f u e l  c e l l  o r  MHD d e v i c e  to  produce d .co 
and second p o r t i o n  t o  a p p a r a t u s  where cha r  w i t h  steam 
forms p roduce r  gas)~ 7153 

I n n o v a t i o n s  in  the  f i e l d  o f  gas p r o d u c t i o n  in  1935. 
( P r e p a r a t i o n  o f  w a t e r - ,  h y d r o c a r b o n - ,  c e r b u r e t e d  w a t e r -  
, p r o d u c e r - ,  and mixed g a s e s ) ,  3258 

L o w - s u l f u r  char  as • c o - p r o d u c t  i n  coa l  g a s i f i c a t i o n  ( I n  
a g a s i f i c a t i o n - d e s u l f u r i z a t i o n  o p e r a t i o n ) ,  5317 ( P B - -  
214 162/0) 

L o w - s u l f u r - c h a r  as a c o - p r o d u c t  i n  coa l  g a s i f i c e 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  gas in  g a s i f i c a t i o n -  
d e s u l f u r i z a t i 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 a s  S 
acceptor), 5388 

Low-sulfur char as a co-product in coal gas i f i ca t ion  
(Pr6duction of Iow-S producer gas), 5316 (PB--214 
152/0) 

Making  p r o d u c e r  gas a c o m p e t i t i v e  f u e l ,  3984 
M a n u f a c t u r e  o f  c o l d  c l e a n  p roduce r  gas (Rev iew w i t h  37 

references), 4447  
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  f rom b i t u m i n o u s  

coal ( E c o n o m i c s ) l  3871 
P o s s i b i l i t y  o f  p r o d u c i n g  a s u l f u r - f r e e  p r o d u c e r  gas (Use 

o f  CaO to  e l i m i n a t e  HaS f rom g a s ) .  4534 
P r e p a r a t i o n ,  g a s i f i c a t i o n ,  and s m e l t i n g  o f  h i g h - i r o n  

c o n t e n t  cokes f o r  p r o d u c e r - g a s  manufac tu rew 3832 
Processes  f o r  the g a s i f i c a t i o n  Of s o l i d  f u e l s  (Rev iew o f  

180 p rocesses )s  4118 
Producer  gas ( R a t e  o f  g a s i f i c a t i o n ,  f u e l s ,  t h e o r y ,  and 

e c o n o m i c s ) ,  3374 
Producer  gas from ca rbonaceous  m a t e r i a l  (Use o f  f l u i d i z e d  

ca rbonaceous  m a t e r i a l s ) ,  3681 
P r o d u c t i o n  o f  domes t i c  gas in  a s e m i c o k l n g  g e n e r a t o r  on 

s t e a ~ - o x v g e n  b l a s t ,  4708 
Tempera tu re  c o n t r o l  o f  e x o t h e r m i c  r e a c t i o n s  (Use o f  

f l u i d i z e d  s o l i d  t e c h n i q u e  i n  r e a c t o r  d i v i d e d  i n t o  2 
s e c t i o n s ;  use o f  p rocess  in  m a n u f a c t u r e  o f  p r o d u c e r  gas 
f r o ~  coa l  or in  r o a s t i n g  o f  s u l f i d e  o r e s ) ,  3914 

Two-stage gas p roduce r  ( A p p a r a t u s  us ing  2 s t a g e s  f o r  
making p roduce r  gas f rom cak ing  c o a l s ) ,  5128 

PRODUCER GAS/PURIFICATION 
A b s o r p t i o n  o f  hydrogen s u l f i d e  by a monoe thano lamine  

s o l u t i o n  in  a foam system I 1449 
PR3DUCER GAS/SCR3BBING 

P u r i f y i n g  gases o f  s u l f u r  by us ing  waste p r o d u c t s  f rom 
a c e t y l e n e  m a n u f a c t u r e  ( P r o d u c e r  gas coo led  and scrubbed 
w i t h  s a t u r a t e d  aqueous s o l u t i o n  o f  Ca(OH)s) ,  956 

PR3DUCTIDN/HYDROCARBDNS 
C a t a l y t i c  p r o d u c t i o n  o f  h y d r o c a r b o n s  from hydrogen and 

carbon monoxide ( U s i n g  Co a c t i v a t e d  w i t h  t h o r t a  a t  
p r e s s u r e  f rom < 0 . 5  aim to  >0 .5  a i m ) ,  5905 

PROMOTERS/CHEMICAL PREPARATION 
D e s t r u c t i v e  h y d r o g e n a t i o n  c a t a l y s t s  (Optimum a tom ic  

p r o p o r t i o n  o f  p r o m o t e r s  f o r  use w i t h  Mo c a t a l y s t ) .  2211 
PROMOTERS/EFFICIENCY 

A c t i o n  o f  a l k a l i  p r o m o t e r s  upon i r o n  c a t a l y s t s .  V l .  
I n f l u e n c e  o f  po tass i um c a r b o n a t e  upon s e l e c t i v i t y ,  1 
( C o n v e r s i o n  e f f i c i e n c y  o f  Fe c a t a l y s t s  in  p r o d u c t i o n  o f  
h y d r o c a r b o n s  from CO and H reaches  maximum a t  0 . 2  p a r t  
kzCOs/lOO p a r t s  Fe)~ 6787 

PROPANE/PRODUCTION 
E v o l u t i o n  o f  gases from s u b b l t u m i n o u s  coa l  (Coa l  hea ted  

at  2 .8O/m ln  f r o =  150 to  ca .  1000o;  gases s t u d i e d  were 
O, N, CG, C d i o x i d e ,  H, methane,  e t h a n e ,  p ropane ,  and 
e t h y l e n e ;  p r e h e a t i n g  t o  600 o would produce u s e f u l  gas 
and some t a r p r o d u c t s  and leave  char  t h a t  I s  u s e f u l  f o r  
r e d u c t i o n ) .  7143 



Gaseous hvdrosarhons, malnl~ besides methane, from 
reduction of  carbon monoxide (Use of mixed catalyst of 
Fe, Cu, Mn, H3~03, and KzCO~), 3391 

M~d!um-Dre~s~r~-Pefining b3 h~drogena±ion of brown-ooal- 
tar produot~ (At 15 to 70 kg/sq, cm~ MoO~, AI20s 
cat~l~st~), 4194 

Pzoce~5 far pred~cln 9 h~drc~en-enriohed h~drocarbonacecus 
product5 f r c ~  coal (Solvent extrastion 2% 300 %o 500oc; 
catalytic h~drcgenation of extract; use of Co oxide--Ms 
o x i d e - - A l  OXidE Ca~al~st at 4~0°C, 245 aim, and 
residence time Of ~.8 hr), 4985 

PSOF~NOLS/DECOMPOSITION 
Decompositlco of alcohols over a Fischer~Tropsch iron 

catalust, 666~ 
FROPYLE~IE/PROUUCTION 

Chemical b~-products fre~ coal (Production of aikenes~ 
aromatics, H, ammonia~ S tar acids; conceptual all- 
chem|c~l ref£ner~), 7~aO (PB-180875) 

Gaseous h~droca~bons, mainl~ besides methane, from 
reduction Of carbon monoxide (Use of mixed catalyst of 
Fe, Cu, Nn~ H~BO~, and KaC03}, ~391 

PURIFICATION/H~LECULAR SIEVE PROCESS 
~emcval ef s~Iphur dioxide and NO/sub x/ b~ molecular 

slave zesLite~. Paper 81, 184~ 
PURiSOL PROCESS 

Purisol process (Re,oval of acid gases from s~ngas and 
natural gas streams using physical sbsorption in N- 
meth~Ipyrrslidone), 196~ 

PYRENE/HYDRSGEN~TI~N 
R e | a t / v ~  r a t e ~  of hvdrsganation of polycyclic aromatic 

h~drocarbon~ (Rates for h~drogenation of biphen~l, 
naphthaIen£~ anthracena~ phenanthrene, chrysene, 
purene, and carcn~e in presenc~ of sksleton Ni 
catalyst am~ industrla[ ferric catalyst), ~935 

PYRIDINES/PRUDUCTiON 
Extraction~ from preheated coal with solvent (Extraction 

y i e l d s  u~ in  9 chloroform and p ~ r i d i n e ) ,  7335 
New asoect~ in seal-tar processing (Description of 

method~ fo~ conversion of brown coal into paraffins, 
phenols, p~r[dine~ and electrode coke; most efficient 
method i s  hy4rcgenatlon at 40 a%m and 3~00c)~ 2958 

PYEIDINES/~ECOVE'~Y 
Recover~ of  c h e m i c a l s  from u~derground c o a l  g a s i f i c a t i o n  

ga~ in a large-scale laboratory apparatus (Pilot-scale 
laborater~ a~paratus)~ 5035 

5operation of tar~ naphthalene, ammonia, hydrogen 
sulfide, h~drogen c~a~de, and p~ridine from coke-oven 
ga~ (Ga~ s c r u b b e d  with am~sniacal l i q u o r ) ,  1178 

Py~!DINES/REDUCTI~ 
Catalytic h~dre~ena~ion of coal-tar components b~ 

mol~bds~u~ ~ulfide (Goad ~ields o f  benzene below 2800C; 
p h e n o l ,  ore~ol~, and eth~Iphenol Pedaced with yield up 
to 40%)~ ~970 

PY~IDINES/RE~VAL 
P u r i f i c a t i o n  Of coke-egen gases and production of a 

comburt{b}e ~as rich in hydrogen and carbon monoxide 
(C~de coke-oven ga~ purified and most of at, 
aromatics, naphthal£~ nitrogen compounds, and S 
co~pound~ removed usi~ steam and oxide o r  sulfide 

heparatisn of tar, naphthalene, ammonia, h~drogen 
~ulfide, hydrocen cyanide, and p~ridlne from coke-oven 
~as (Ge~ ~cpubbed with ammoniaoal liquor)~ 1178 

Vacuum carbonate proee~ for recover~ of hydrogen sulfide 
a~d cpanid~s (~emovaI of H~S, COs, HeN, p~ridlne, and 
naphthalene ~ro~ aoke-ave~ @as b~ ssrubbing with NasC03 
solo±Ion}, 96~ 

PYPIDiNES/S~LUEHT EXTRACTION 
P y ~ i d i n e  b~se~ from heav~ ''gasoline ~' fraotlon obtained 

frc~ low-temperature distillation of coal (Gasoline 
(rac~on from distillation of  coal in L u r g i  ovens at 
700-~00 o dephenoIized b~ alkali; solvent extraction of 
p~rldlne ha~e~ w~th CH~OH}, 6658 

PYRITES/CHEMICAL REACTION KINETICS 
~ehaulOr Of p~ritic and o r g a n i c  sulfur during %he caking 

of  coal~ ~0 ~ 
PYRITES/CH~M!CAL REACTIONS 

De~ulfurizinq coal, e~pecizll~ to reove pyritic sulfur 
(Pyrite~ c.~verted bv 5~ n i t r i c  acid to Fe(Ill) 
5ulfatel process temperature is 7 8 s ) ,  1527 

PYR!TE~/DESULFORIZATiON 
F l o t a t i o n  e f  coal~ o f  high sulfur content (Effects o f  

Cr(NO~)3, FeSO~, KHnO~, CuSO~, and NaeSiGz on 
ftoatabi|itg in relation to removal of sulfur compounds 
~ed p y r i t e ) ,  1071 

S u l f u r  behavior and s e q u e s t e r i n g  of s u l f u r  compounds 
d u r i n ~  c o a l  e a r b o n t z a t i s n ~  g a s i f i c a t i o n ,  and 
combustion. Final r e p o r t  (Desulfurization and 
ga~ifica~ien ~f bituminous c o a l ,  lignite, anthracite, 
and p y r i t e ) ,  5227 (P~--21i 481) 

PYRITES/FLOTATION 
Flotation cf p~rite f rom coal: pilot plant s%ud~. Rapt. 

of investigations, prepared i n  cooperation.with 
Pittsburgh Energ~ Research CEnter, PA~ 2037 (PB--224 
57110 ) 

F l o t a t i o n  oC p v r l t e  f r o ~  c o a l  ( R e . o v a l  o f  p y r i t e s  f rom 
coal b~ E - s t a g e  f r o th  f l o t a t i o n ) ,  2141 

Flotation of  p y r i t e  f rom c o a l .  P i l o t  p l a n t  s t u d y  ( 7 0 - 9 0 ~  
o f  p ~ r i t i o  S in c o a l  may be separation by 2--stage froth 
f[otetion with ~ a~9i xanthate collector), 1889 

Flotation of pyrite from ooal. P i l o t  plant s%ud~ 
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( T a b u l a t e d  and g r a p h i c  r e s u l ± s  p l u s  p t lo% p l a n t  
f lowshee% and photograph o f  f l o t a t i o n  c e l l s  i n  
o p e r a t i o n } ,  1893 

R e d u c i n g  t h e  s u l f u r  c o n t e n t  o f  c o a l  ( O r g a n i c  S ( 4 0 g  of  
t o t a l )  canno% be removed by physical means; remainder 
i s  pyr i tes ;  costs %o be i n v e s t e d  %o remove S f rom s o l i d  
f u e l  l a r g e l y  o u t w e i g h s  l o s s  and i n j u r y  %o e q u i p m e n t  due  
%o S d i o x i d e  c o r r o s i o n ) ,  1452 

Removal of sulfur from coal by the flotation process 
(Laboratory flotation unit designed for testing process 
of flotation of pyritic material in coal}, 1680 

PYRITES/HYDROGENATION 
Desulfurlzatlon of coal (Mixture of equal volume of S- 

bearing coal and calcined limestone treated with H in 
fluidized befl at 800-800 ° and 1 aim; most pyrite Sf ca 
34~ organic S, and some sulfate S removed), 1701 

PYRITES/OXIDATION 
Desuifurization of coal (Treatement of some coals with 

aqueous Fe 3+ solution removes 40-73~ of S content 
through nearly complete oxidation of p~ritio S), 1577 

PYRITES/REHOVAL 
Apparatus for automatic removal of pyrites from coal 

pulverizers, 1433 
Bacterial oxidation in upgrading pyritic coals (Removal 

of pgritic sulfur during agglomeration by treatmant 
with Thiobacillus ferroxidans), 2070 

Basic methods of removing sulfar from coal (Review of 
methods; electrostatic, thermal treatment in absence of 
0 %o g i ve  H sulfide, l e a c h i n g  with acids or alkalines, 
snd leaching in prssence of ferrobacillus ferroxidans; 
34 rsferences),'leO0 

Behavior of coal pyrite during flotation and practioal 
aspects of flotation-desulfurization of coals (Optimum 
conditions for flotation-desulfurize%ion of a coa l  are 
also optimum for flotation deashing), 1285 

Behavior o f  sulfur compounds in coal during treatment 
with a solution of sodium in ammonia (Samples of coal 
treated at -38 %0 -40 ° under dry N; treatment reduoed 
amoant of S present as pyrite and as organio 
compounds), 1456 

Chemical desulfurization of coal: report of bench-scale 
developments. Volume 2. Final report (Meyers process], 
1926 (PB-221406-2) 

Chemical desulfurlzation of coal: report of bench-scale 
• developments. Volume 2 (Using aqueous feric salt 
solutions}, 1917 (PB-221406) 

Chemical desulphurisation of coal to meet pollution 
control standards (Removal of pyri±ic sulfur by Mayor's 
prosess using ferrio sulfate solution), 2097 

Chemical desalfarization of ooal: report of benoh-scale 
developments. Volume 2, Final report. See also Volume 
i, PB-~221 405 (Computer programs for analysis of  leash 
processes; tables)~ 1925 (P8--221 406/2) 

Chemical desulfurization of coal: report of bench-soale 
developments. Volume 1 (Use of aqueous ferric salt 
solutions}, 1915 (PB-221405) 

Chemioal desulfurizatlun of coal: report of benoh-ssale 
developments. Uolume I. Final report (Mayor's process; 
50 to ISO~C~ 1 to lO aim; and coal sizes cf 1/4 in. to 
I00 mesh), 1916 (PB-221405-@) 

Chemloal desulfurization of ooal: report of benoh-scale 
developments. Volume i .  Final report. See also Volume 
2, PB--221 406 (HoNer process f o r  oxidation of  pyrite S 
by ferric compounds t o  s o l u b l e  form), 1913 (PB--221 
40514) 

C h e m i c a l  r e m o v a l  of p ~ r i t t c  sulfur from c o a l  (Aqueous 
ferric salts selectively oxidize pNri%e S t o  forms that 
can be removed by vaporization~ steam, or solvent 
extraction], 1891 

Coal and sulfur dioxide pollution. Preprin% (Me%hods for 
reducing SO s emissions), 1411 

Coal demineralisation b~ magnetio forces (Removal of 
p ~ r i t i c  sulfar), 2094 

Coal desulphurlsatlon: oosts/prooessesand 
recommendations (Low tempersture process %0 remove 
pyrite and some organic sulfur from coal), 2101 

Coal desulfurization (Reduction n pyrltie S), IB~4 
Combined wet and air preparation process for pyrite- 

containing brown coal of the Brunswick coal mine in 
Helmstedt, 1192 

Desulfurization of soft coal, especiail~ coal washings 
(Precipitation of p y r i t e  f rom coal-water suspension), 
1499 

Desulfurizing coal~ espeoizll~ to reuse pyritic salfur 
(Pyrites converted bN 5~ nitric acid to Fe(iII) 
salfate; process temperature is 780), 1827 

Desulfurization of Donets Basin coals by flotation 
(Flotation inefficient in desulfurizing pyrite coals), 
1S22 

Desulfurization kinetics of energetic coals (Steam--air 
mixture used under fixed-bed ccnditlons)g ISEQ 

DP~ process for removal of pyrite from coal (Separations 
by par%isle size and particle mass), ISS7 

Dry separation of pyrite from coal (Use of centrifugal 
and electrum%otto methods)g 1682 

Economic feasibillty stud~ of coa l  desulfurize%ions 
Volume I I ,  1378 (PB-175848) 

Effect of molten caustic on pyri%io sulfur in bituminous 



PYRITES/REMOVAL 706 

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

coal ( P y r i t e  S converted to sul f ides that are soluble 
in  m o l t e n  c a u s t i c  and a r e  c o m p l e t e l y  r e m o v e d ) ,  1361 

Electrophorezic-specific g r a v i t ~  separation of pyrite 
from c o a l .  Laborator N s t u d i e s ,  1532 ( B M - R I - 7 4 4 0 )  

Energy in the chemica l  and p e t r o l e u m  p r o c e s s i n g  i n d u s t r y .  
More recent results in the field of coal treatment (Wet 
and dr~ coal desuifurizaticn methods), 145~ 

E n g i n e e r i n g ,  economic, and pollution control assessment 
of t h e  Meyers process for removal of pyritic sulfur 
fro~ coal, 1651 

5valuat ion of coal cleaning processes ~nd techniques for  
removing pyritic sulfur fro~ fine coal, 1713 (PB--210 
821) 

Evaluation of coal cleaning processes and techniques for 
removing pyritic sulfur from f i n e  coal, 1473 (BCR-L- 
339) 

Evaluation o f  coal cleaning processes and techniques for 
r e m o v i n g  p y r i t i c  s u l f u r  f rom f i n e  c o a l ,  1512 (BCR-L-  
362)  

Evaluation of coal cleaning processes and techniques for 
removing pyritic sulfur from fine coal, 1583 (BCR-L- 
404) 

F e a s i b i l i t y  s tudy  of the  recovery of sulfur and iron from 
coal pyrites, 1396 (PB-178844) 

Flotation of pyrite from coal. T e c h n i c a l  progress report. 
Repor t  on coa l  p r e p a r a t i o n  program,  1698 ( P B - - 2 0 8  015 1 

F l o t a t i o n  o f  p y r i t e  from c o a l .  P i l o t  p l a n t  s tudy  (70-90~ 
o f  p y r i t i c  S in coa l  may be s e p a r a t i o n  by 2 - s t a g e  f r o t h  
f l o t a t i o n  w i t h  K amyl x a n t h a t e  c o l l e c t o r ) ,  1889 

F l o t a t i o n  o f  p y r i t e  f r o ~  c o a l .  P i l o t  p l a n t  s tudy  
( T a b u l a t e d  and graphic results p lus  pilot plant 
f l o w s h e e t  and pho tog raph  o f  f l o t a t i o n  c e l l s  in 
o p e r a t i o n ) ,  1893 

F l o t a t i o n  o f  p y r i t e  f rom c o a l .  P a t e n t  a p p l i c a t i o n  No. 279 
903, 1753 

F l u i d i z e d - b e d  d e s u l f u r i z a t i o n  o f  n o n c o k i n g  c o a l s  ( A i r -  
s t e a m  t r e a t m e n t  o f  n o n c o k i n g  c o a l s  i n  f l u i d i z i n g  
c h a m b e r ) ,  1318 

High sulfur combustor. Study of systems for coa l  refuse 
processing. Volume I. Narrative summary (Extraction of 
energy and sulfur products from coal washing reject 
f r a c t i o n s ) ,  1579 ( P B - 2 0 3 9 5 8 )  

Hydrodesulfurization of bituminous coal chars (About I 0 ~  
of S content of char not removed)9 1495 

H y d r o l y z e d  meta l  i ons  as p y r i t e  d e p r e s s a n t s  in caa l  
f l o t a t i o n :  l a b o r a t o r y  s t u d y  (Use o f  FeCls, A l C l o t  
CrOl], and CuS9~ as p y r i t e  d e p r e s s a n t s ) ,  1586 [ B M - R I -  
7518)  

Iron pyrites from high-sulfur coals (Economics of 
d e s u l f u r i z a t i o n  of  coa l  to  r e c o v e r  Fen z f o r  s u l f u r i c  
ac i d  p r o d u c t i o n ) ,  1422 

Magne t i c  s e p a r a t i o n  of p y r i t e  f rom c o a l s  (Rev iew of 
p r e v i o u s  s t u d i e s  ~f magnet ic  s e p a r a t i o n  of p y r i t e s  from 
c o a l ) ,  1421 

Plant design o f  a method for chemical desulphurisation of 
coa l  (Removal o f  p y r i t i c  s u l f u r  by M e y e r ' s  p rocess  
us ing  f e r r i c  s u l f a t e  s o l u t i o n ) s  2099 

P l a n t  deve lopment  f o r  chemica l  d e s u l f u r i z s t i o n  o f  coa l  
[ M e y e r s  p rocess  uses aqueous f e r r i c  s u l f a t e  s o l u t i o n  
f o r  l e a c h i n g ) ,  2093 

Posslbillties of eliminating pyritic sulfur while 
e n r i c h i n g  coal from the  Balkan coal basin (Use of 
f l o t a t i o n  and c e n t r i f u g a t i o n ) s  1349  

Preliminary commercial scale process e n g i n e e r i n g  end 
p o l l u t i o n  c o n t r o l  assessment  o f  t he  Meyers p r o c e s s  f o r  
removal  o f  p y r i t i c  s u l f u r  f rom c o a l s  1970 

P r e p a r a t i o n  c h a r a c t e r i s t i c s  s a d  d e s u l f u r l z a t i o n  p o t e n t i a l  
o f  Iowa c o a l s  (H igh  S c o n t e n t  ( 4 . 2 - 1 0 . 4 ~ ) ;  o r g a n i c  S 
was 0 . 8 - 3 . 8 ~ ;  p y r i t i c  S c o n t e n t  reduced by c r u s h i n g  and 
wsshing), 1894 

Process c o s t s  and economics  of p y r i t e - c o a l  u t i l i z a t i o n ,  
1440 ( r E - i S 2 3 5 8 )  

P y r i t i c  s u l f u r  r e m o v a l  f rom coa l  u s i n g  s o l u t i o n s  
c o n t a i n i n g  ferric ions (FeCl a s o l u t i o n  is used; no t  
n e c e s s a r y  to  use h i gh  p r e s s u r e  and t s m p e r s t u r e s ) ~  1755 

R e d u c t i o n  o f  sulfur i n  minus-28-mesh  b i t u m i n o u s  c o a l  
( P y r i t i c  S occurs  in  i n c r e a s i n g  amounts in h i g h - g r a v i t y  
fractions), 1362 

R e d u c t i o n  o f  t he  sulfur c o n t e n t  i n  brown coals o f  t h e  
No r th  Bohemian Brown Coal D i s t r i c t  ( P y r i t e  o x i d a t i o n  in  
cat  g r a i n s  c o n s l n l n g  4 . 5 9 - 1 8 . 1 0 ~  S s t u d i e d  by h e a t i n g  
In  e l e c t r i c  f u r n a c e s  shock h e a t i n g  in  supe rhea ted  
steamy h i g h - f r e q u e n c y  h e a t i n g ~  end e l e c t r i c  d i s c h a r g e ) ,  
1691 

Removal o f  p y r i t e  f rom coa l  by d r y  methods (Combtna ton  o f  
grindlngs c e n t r l f u g a t i o n s  and e l e c t r o s t a t i c  
s e p a r a t i o n ) ,  1549 

Removal o f  p y r i t i c  s u l p h u r  f rom coa l  u s i n g  s o l u t i o n s  
c o n t a i n i n g  f e r r i c  I ons  ( F e r r i c , c h l o r i d e  t r e a t m e n t  
p r o c e s s ) 9  1875 

Removal o f  p y r i t e  f rom coa l  by d r y  s e p a r a t i o n  methods .  
Repor t  o f  i n v e s t i g a t i o n s  t 1976 ( P 8 - 2 2 1 6 2 7 - 3 )  

Removal o f  m i n e r a l  m a t t e r  i n c l u d i n g  p y r i t e  f rom c o a l .  
P a t e n t  a p p l i c a t i o n  NO. 354 023 ( T r e a t m e n t  o f  coa l  w i t h  
aqueous a l k a l i  a t  about  175-3000C f o l l o w e d  by 
a c i d i f i c a t i o n  w i t h  s t r o n g  a c l d ) t  2002 

Removal of p y r i t e  f rom coa l  by d ry  s e p a r a t i o n  methods .  
Repor t  o f  l n v e s t i g a t i o n s v  prepa rsd  in  c o o p e r a t i o n  w i t h  

Morgantown Energy Research C e n t e r ,  WV ( R e d u c t i o n  o f  SO~ 
e m i s s i o n s  from c o a l - b u r n i n g  power p l a n t s  by removing 
pyr i tes  from coal p r io r  to burning; equipment), 1978 
(P~ - -221  6 2 7 / 3 )  

Re~ova] o f  p y r i t i c  su l fu r  f rom coa l  by bacter ia l  a c t i o n  
(With small sizes of coal more than 80Z of pyrites was 
removed; mechanism of pyrite removal by bacteria is 
discussed), 1317 

Separability of pyrite particles in some pulverized coals 
(By the float-and-sink method), 1136 

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  t e s t s  
( P y r i t e  S r e m o v e d  b N w a s h i n g ) t  1490 

Symposium on e n v i r o n m e n t a l  p o l l u t i o n  c o n t r o l  - 2,  3 ,  1756 
T~N ze roes  in  on l e a c h i n g  method t o  d e s u l f u r i z e  p y r i t e  

c o a l s  ( D e s c r i p t i o n  o f  Meyers p rocess  us ing  aqueous 
ferric sulfate s o l u t i o n ) ,  1796 

Two-staoe flotaticn selectively floats pyrite from coal, 
2020 

Use o f  p y r i t e - d e p r e s s i n g  and - a c t i v a t i n g  reagen ts  d u r i n g  
d e s u l f u r i z a t i o n  of c o a l  slurries by flotation 
( F l o t a t i o n  o f  c o a l  s l u r r i e s  w i t h  p y r i t e - d e p r e s s i n g  CaO, 
NaCN, or  c o l l e c t o r s  such as e t h y l  or  b u t y l  v a n t h a t e ) ,  
1381 

Use of sulfur from c o a l s  (Rev iew of practice in sulfuric 
acid production from pyrites; steam-air desulfurlzation 
of coal), 1503 

PYROLYSIS/CHEMICAL REACTION KINETICS 
Advances in  research on coal p y r o l y s i s  (Coal pyrolysis at 

e x t r e m e l y  h i gh  t e m 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 

Flash  p y r o l y s i s  o f  c o a l .  E f f e c t  o f  n i t r o g e n ,  argon~ and 
o t h e r  a tmospheres  in  i n c r e a s i n g  o l e f i n  c o n c e n t r a t i o n  
and i t s  s i g n i f i c a n c e  on t h e  m e c h a n i s m  o f  c o a l  p y r o l y s i s  
( P y r o l y s i s  a t  abou t  11500 f o r  30 sec in vacuo and in N, 
A r ,  NH,~ and C6H6) , 7178 

k i n e t i c  s tudy  o f  the p y r o l y s i s  o f  a h i g h - v o l a t i l e  
b i t u m i n o u s  c o a l  ( 1 9  r e f e r e n c e s ) ,  7135  

K i n e t i c s  o f  p y r o l y s i s  o f  h igh  v o l a t i l e  b i t u m i n o u s  c o a l ,  
7136 

K i n e t i c s  o f  the t he rma l  d e c o m p o s i t i o n  o f  coa l  (Rev iew 
w i t h  41 r e f e r e n c e s  on e x p e r i m e n t a l  methods used in  
i n v e s t i g a t i o n  o f  coa l  d e c o m p o s i t i o n  k i n e t i c s  and 
theories of pyrolysis), 7132 

L i q u e f a c t i o n  o f  Utah coa l  ( C o n v e r s i o n  o f  b i t u m i n o u s  coa l  
to  f l u i d  feed s t u d i e d  us ing  p y r o l y s i s s  s o l v e n t  
e x t r a c t i o n  w i t h  t e t r a l i n ,  and c a t a l y t i c  h y d r o g e n a t i o n ;  
optimum c o n d i t i o n s  were 5150,  H p r e s s u r e  2000 p s i ,  and 
Sn c h l o r i d e  c a t a l y s t  c o n c e n t r a t i o n  15E o f  c o a l ) s  6964 

Mechanisms o f  coa l  p y r o l y s i s .  V I .  R e a c t i o n  p a t t e r n s  in  
the  range 650-850  ° ,  7128 

P rog resses  made i n  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  o f  gas f o r m s t l o n ) s  
7151 

Reduced c o a l s .  I .  Mechanism o f  coa l  p y r o l y s i s  ( P y r o l y s i s  
s t  60O°)s 7129 

PYROLYSIS/COED PROCESS 
CgED [Cha r  O i l  Energy D e v e l o p m e n t ]  p l a n t  f o r  coa l  

conversion (Pyrolysis of coal with h e a t i n g  v a l u e  1Z.800 
B t u / l b ) t  7166 

H y d r o g e n a t i o n  o f  CDED p rocess  c o a l - d e r i v e d  o i l s  (Over  
f i x e d  bed n i c k e l - - m o l y b d e n u m  c a t a l y s t s ) ,  7170 

PYROLYSIS/ECONOMICS 
M u l t i s t a g e  p y r o l y s i s  of coal ( H i g h - v o l a t i l e  b i t u m i n o u s  

coa l  p y r o l y z e d  s teps  a t  600 ,  850, 1000, and I600OF w i t h  
N as f l u l d i z i n g  medium),  7133 

PYROLYSIS/FLUIDIZED BED 
F i u i d i z e d - b e d  p y r o l y s i s  o f  Western b i t u m i n o u s  c o a l s  

( M u l t i s t a g e  p y r o l y s i s  a t  600-650s 850, 1000, and 
1600OF),  7138 

PYROLYSIS/LASERS 
Solid and gaseous products from laser pyrolysis .of coals 

7159 
PYROLYSIS/SOLVENT EXTRACTION 

L i q u e f a c t i o n  o f  Utah coa l  ( C o n v e r s i o n  o f  b i t u m i n o u s  coa l  
t o  f l u i d  feed s t u d i e d  us ing  p y r o l y s i s  , s o l v e n t  
e x t r a c t i o n  w i t h  t e t r s l i n ~  and c a t a l y t i c  h y d r o g e n a t i o n ;  
opt imum c o n d i t i o n s  were 5150s H pressure 2000 PS | t  and 
Sn chloride c a t a l y s t  c o n c e n t r a t i o n  15Z of c o a l ) ,  6964 

PYROLYSIS/TEMPERATURE DEPENDENCE 
I n f l u e n c e  o f  the  c o k l n g  t e m p e r a t u r e  on c e r t a i n  raw c o k e -  

gas chemical p r o d u c t s  ( I n c r e a s e  of c o k l n g  t e m p e r a t u r e  
from 1350-60  to  1370-80  ° a f f e c t e d  p r o d u c t s ;  y i e l d  o f  H 
sulfide, HCNs end ammonia i n c r e a s e d  w i t h  t e m p e r a t u r e ) ,  
7140 

PYROLYSIS/THERMODYNAMICS 
T h e r m o d y n a m i c  a n a l y s i s  of t h e  formation process  of 

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  c o a l  p y r o l y s i s t  7104 

QUINDLINES/PRODUCTION 
Amer ican  c o a l - h y d r o g e n a t i o n  p l a n t  ( P i l o t  p l a n t  w i t h  

s i m p l i f i e d  f l o w  c h a r t ;  c a p a c i t y  o f  100 tons  c o a l / d a y ;  
p l a n t  o p e r a t e s  a t  450 to  S50oc ) ,  2913 

QUINOLINES/REDUCTION 
C a t a l y t i c  h y d r o g e n a t i o n  o f  c o a l - t a r  components by 

molybdenum s u l f i d e  (Good y i e l d s  o f  benzene below 250oc ;  
p h e n o l ,  c r e s o l s ,  and e t h y I p h e n o l  reduced w i t h  y i e l d  up 
t o  40X) ,  2970 
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RECSVERY/ECU~M£CS 
~n de~ulphurlzetion a n d  removal of sulphur from smoke 

gases in Japan (Economic~ of S recoverN; methods of 
desulfuriza~io~), i~41 

~ECTIGOL PROCESS 
(;a~ puriflcat~e~ by means cf the Rectizol process (Use of 

polar or organic Itquid~ [such as MeOH) cooled to -76 ° 
for r e m o v a l  o f  CCa ~nd HaS from gas), 1144 

O r g a n i c  s s [ f u r  [~ [ t o w n ]  g a ~  ( R e m o v a l  u s i n g  R e c t l s o l  
procesa), l~l 

Recti~oi prcc~sc (Purification of crude gas produced by 
c o a l  g ~ s i f l c a t i o n ) ,  1965 

~ectiso~ pr~ce~ for the purification of pressure gases 
(Purification for use in Fischer--Trmpsch reactor), 959 

Technological p o s s i b i l i t i e s  s f  ~he  R e c % I s o l  p r o e e s s ~  5100 
wa~e 9a~ d u ~ s l f u r ~ z z t t o n  and e n v i r o n m e n t a l  p r o t e c t i o n  

(Discussion of ~everal ~ethod~ ~ith 26 references), 
I 8 ~ 2  

REDUCTION/EFFICIENCY 
SO z converted to sulfur in ~tackgas cleanup route 

(Cataip~lc reduction u~ing natural gases reducing 
agent ;  conversion efficiency is 90~ or better), 1790 

£SDUCTIO~/ELEOTROC~IEMISTRY 
Simi~ar[t~ between the electrochemical elimination of 

sulfur from coati and from dibenzothiophehe~ 1429 
~dGE~ERAT!3~ 

Removal end  racover~ of SO~ from power station f l u e  gases 
( D i s c u s s i o n  o f  ChemiCS (aqueous suspension o f  ~ag~esium 
oxide) proce~s)~ lfl~l 

RCINLLIFT PROCESS 
Coal  ~d sulfar ~ t o x i d ~  pollution. Praprin% [Methods for 

r e d ~ c t s ~  SO~ e ~ i s s i s n s ) ,  14ll 
Environmentel protection end safety (Reinluft process for 

remove[ of ~Oz from power p}an% stack gas), 177S 
Methods of reducisg e m i s s i o n  of oxides of sulfur from 

cc~l (~b~orDtan of S oxides by alkalized alumina a% 
625OF; R e i n l a f t  preces~: catalytic o o n v a r s i o n  of S02 %0 
SO~ resultin~ i n  formation of HzSO~), 1369 

Present state e f  flue gas desu[pharization (Comparfson of 
economics and effectiveness of various processes for 
removing S ~ a ) ,  1451 

Removal of SO z from f lue gases (Discussion of various wet 
and dr~ methad~)~ 145~ 

REMOVAL/TYCD PROCESS 
Mathematical model for simulation of the dynamic behavior 

of the Tuco p:ocess fo~ SO~ end NO/sub x/ removel~ 2007 
RESEARCH ~SOGRA~S/~EVIEWS 

Unconvent iona l  methods o f  h~d regena t i ng  coal  (Usual 
method~ rageri~d a~ uneconomical; propose use of 
mondtOmlC H~ electrical di~charges~ ultrasonic effects, 
e~c,; r~uiew ef research and patents), 21S4 

RES[DUES/HYDROGENATIO~ 
U~ of hvdro~e~ and carbon i n  the d e s t r u c t i v e  

hvdrogesation s f  fuels [Review of effects of various 
ca taLgs ts  an4 ~ p e r a t i n g  csnditlonz on yleldz i n  
hvdrogeudt~5 of coal, tars, and oi1 residues), 2869 

H!~droaroma%ic ~ o l v e n t s  (Preparation o f  hydroarom~tie 
soiue~t5 b N c,estructive hydrogenation o f  resins f r o m  
underground 5 e s i f i a a t l o n  o f  coal i n  2 stages~ first 
above 700 ° dt SO arm and then at ZZO-80 ° and arm 
pressure; cetal~t 5~ NiO~ 4 - 7 ~  Cr  o x i d e  on a e % i e e  AI 
oxide), 50gG 

R~XCO PROCESS 
F u e l s  with law sulfur content a n d  smokeless fuels 

(Re~lew: smoke and S dioxide emissions)~ 1502 
RHEiNPREU~SE~-KOTRERS PROCESS 

New development t ~  the h~drocarbcn synthesis. IT. 
Flscber--Trcp~ch s~nthesis i n  liquid medium (Comparlsun 
betwee~ laborator~ ~nd semlplant scale rums)~ 66S0 

H!C PROCESS 
Fuels with low sulfur con%eat and smokeless fuels 

( R e v i e w :  smoke end S d i o x i d e  emissions), IS02 
ROBINSON-SINDLEY PROCESS 

P r o d u c t i o n  o f  fuels by eatal~tic h~drogenation of c a r b o n  
monoxide (Fiseher--Trepsch and Robinson--Bindley 
processes f~r productlcn ef synthe%is gasollne), 3795 

R~CKS/PERMEgBILITY 
E f f e c t  of per~eabliity ef encleslng rocks and of borehole 

dla~et~ on output, 3439 
ROSTIN P~OCES~ 

Pre~ent s t a t ~ ;  ~f desulfurizatlon o f  coke-oven gas~ 271 

5~A~ PEOCESZ 
Gasification of l~w-grade fuels,(Hse of washer~ refuse 

and dump s[,irry from ccal-washlng plant)~ 3705 
SACCHAROSE/HYDROGENATION 

H~dro~enation products from hltuminous c o a l  and sucrose 
at elevated temperatures; spectral comparlsoe (Nearly 
identical products were ebtained)s 2912 

S~SOL PKOOESS/CSHPARATIVE EUALUATIONS 
Productlon of l i q u i d  fuels from coa l  In Central 

Queensland (Two methods presemted are: Flscher--Tropseh 
s ~ n t h e s l ~  and direct hydrogenation; comparison of Sasol 

a n d  H - C o a l  p r o c e s s e s ;  l a t t e r  w a s  c o n s i d e r e d  t o  be  m o r e  
e c o n o m i c a l :  h g d r o g e n a t i o n  o f  c o a l  p a s ± e  a% 400 %o 500oC 
and 100 to  200 atm)~ 6861 

SASOL PROCESS/ECONOMICS 
Production of liquld fuels from coal in Central 

Queensland (Two methods presented are: Pischer--Tropssh 
synthesis and direct hydrogenation; comparison of Sasol 
and H-Coal processes; latter was considered to be more 
economical: hydrogenation of coal paste at 400 to SOOSC 
and 100 %o 200 atm)~ 6861 

SCHMALFELDT-WINTERSHALL PROCESS 
Applleatlon of the Fischer-Tropsch process at the 

Lutzkendorf plants of the Wintershall Company 
(Comparison of merits and disadvantages of Schmalfeldt- 
Wintershall and Winkler processes for gasification of 
lignite to obtain gas suitable for Fischer-TPopsch 
process), 6160 

Oxygen gasification processes in Germanys 3477 
Report on the investigation by fuels and lubricants teams 

at the Win±ershall A. S., Lutzkendorf, neap Hucheln, 
Germany (FisoheP-Tropsch process: manufacture of 
catalysts; production of gasoline and lubricating 
oils), 6158 

Synthesis gas from coal [Lurgi pressare.process: Wellman- 
Galusha process: Winkler process: Koppers process; 
Wintarshall-Sehmalfeld% process; Netallgesellschaf% 
process: Pintsch process; Thyssen-Galocsy process: 
underground gasifieatlon; 54 references), 372S 

SCDT PROCESS/EFFICIENCY 
New Shell process treats Claus off-gas (SCOT Process for 

removal of residual S present in off-gas of Claus-type 
S recovery units), 2078 

Shell Claus off-gas treating (Scot) prowess CIncrease of 
S recovery efficiency from Claus units)~ 7391 

SCRUBBING/EQUZPMEHr 
Sulfur removal from industrial gases (Gas scrubber with 

variable free diameter: desulfurization of natural 
gas), 984 

SEABOARD PROCESS 
Liquid purlficatlsn (of gas) by soda ash solution, 273 
Recovery of sulfur from coking gas (Description of the 

Bahr, Petit, Seaboard~ Girdler-Girbo%ol, Ferrox, end 
Thylox processes), 571  

Recovery of by-product nitrogen and sulfur i n  the coke- 
o v e n  a n d  gas industries~ 2S5 

Sulfur Pecoverg from the gas from coal distillation, 274 
SEACOKE PROCESS/FLOWSHEETS 

Project Gasoline in final development stage [NONE), 6834 
SEACOKE PROCESS/REVIEWS 

Coal [conversion to synthetic crude oil] (Review with 14 
references), 6945 

Office of Coal Research continues liquid extraction 
projects [Review of pro~ects for coal conversion into 
city gas and gasoline), 6828 

P r o j e c t  Gasoline in final development stage (NONE), 6834 
SELEXOL PROCESS 

Selexol process [Gas purlficetion and removal of H 
sulflde, C dioxide~ COSy mereaptans~ e%c.~ from gas 
streams b v  physical absorp%ion)~ 1964 

Synthetic fuel gas purification by the Selexo] process 
[Selective removal o f  HaS and COS)~ 1967 

SHALE OIL/GASIFICATION 
Fuel gasification. Advances in chemistry series 69 

(Review), S 0 2 2  
Hydrogen - a clean fuel for urban areas ( P r o d u c t i o n  of 

hydrogen by gasification of c o a l  and shale o i l  o r  by 
electrolysis o f  water)~ 3133 

SHALE OIL/HYDROGENATION 
Hydrogenation o f  V a r I O U S  tars end o i l s  (In 2 rlaetion 

chambers i n  series, catalyst of NH~ thlumolybdate: also 
hydrogenation o f  middle oils using molybdle oxide 
catalyst), 2561 

Hydrogenation of coal distillates (At 400 to 3SO s using 
Sb o r  i t s  c o m p o u n d s ) ,  2S53 

Hydrotreatment of fossil fuels (Patent)~ 7034 
SHALE OIL/PRODUCTION 

Synthetic fuels from hydrocarbon sources: teehnology~ 
economies, markets~ 5562 (NP-19993) 

SHALE OIL/SYNTHETIC FUELS 
Synthetic Euels: will government lend the oll industry a 

hand, 5601 
SHALE TAR OILS/HYDROGENATION 

Hydrogenation of topped-eTude and of petroleum cracked 
residuesg primary shale and coal tars~ asphalts and 
phenols .(Catalytic hydrogenation under pressure)~ 2334 

SHALES~CARBONIZATION 
Trumble low-temperature eerbonizetlon process (Light 

g a s o l i n e  p r o d u c t ) ~  61 
SHALES/DISTILLATION 

C r a c k i n g  bituminous material (Destructive distillation at 
200  l b  pressure and 8 5 0 0 F ) ,  7068 

SLAGS/GASIFICATION 
Pilot-plant experlments in slagging gaelflca%Ion~ 4949 

SHOKES/DESULFURIZATION 
Desulfurization of smoke b~ the electrically 
.desorptloneble em%ive carbon method (I!) (Smoke from 
burning of clty gas)~ 1635 
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........................................................... 
SMOKES/REMOVAL 

Commercial plant for removal of smoke and oxides of 
s u l p h u r  f rom f l u e  gases ( S c r u b b i n g  towers  u s e  a l k a l i n e  
w a t e r  f o r  removal  o f  smokes dus t  t and ac id  c o n s t i t u e n t s  
f r o m  boiler flue gas), 451 

Fuels w i t h  low s u l f u r  c o n t e n t  and smokeless fuels 
( R e v i e w ;  smoke and S d i o x i d e  e m i s s i o n s ) ,  1502 

SNPA-DEA PROCESS 
SNPA-DEA process  (Removal  o f  H s u l f i d e  and C d i o x i d e  f rom 

raw gas s t reams at  o p e r a t i n g  p r e s s u r e s  of 500 psig or 
h i g h e r ) ,  1963 

SODA-ASH PROCESS 
C l e a n i n g  h i g h - s u l f u r  gases ( R e v i e w ;  Feld p r o c e s s ;  soda- 

ash p r o c e s s ;  Leahy p r o c e s s ) ,  440 
SODIUM COMPOUNDS/RECOVERY 

P r o c .  Assoc .  P rey .  I n d .  Pub° N u i s a n c e ,  Symp. (Method i s  
v e r y  s a t i s f a c t o r y ) ,  165E 

SODIUM COMPOUNDS/SOLUBILITY 
Flue gas desulfurization by Wellman--Lord process (Use of 

caustic soda wash to absorb S dioxide; process takes 
a d v a n t a g e  o f  d i f f e r e n c e  i n  s o l u b i l i t i e s  o f  Na s u l f i t e  
and NaH sulfite), 1657 

SOLAR CELLS 
E n e r g y :  new d i r e c t i o n s  and c h a l l e n g e s  (Power p r o d u c t i o n  

f o r e c a s t s ) ,  5457 
SOLAR ENERGY CONVERSIaN 

Land,  sea,  and air, Survey o f  some a u x i l i a r y  s o u r c e s  of 
ene rgy  f o r  e l e c t r i c i t y  g e n e r a t i o n  ( I n c l u d e s  geo the rma l  
h e a t ,  underg round  g a s i f i c a t i o n ~  t i d a t  power,  wind 
power ,  and s o l a r  e n e r g y ) ,  4018 

SOLAR POWER PLANTS 
Assess ing  advanced methods o f  g e n e r a t i o n  t 5403 

SOLID WASTES/ENERGY SaURCES 
D i r e c t  combus t ion  o f  hlgh-sulfur coal us ing  t o d a y ' s  gas 

turbines (CPU-40O waste d i s p o s a l  unit c o n v e r t e d  to 
c o a l - b u r n i n g  u n i t ) ,  19 

SOLID WASTES/GASIFICATION 
G a s i f i c a t i o n  o f  l ow -g rade  f u e l s ,  4951 

SDLIDS/CARBONIZATI]N 
C a r b o n i z a t i o n  o f  s o l i d  f u e l s  a t  low and mediu~ 

temperatures (Review), 160 
59LIDS/COMBUSTI3N 

Combustion or gasification of solid fuel (Fuel 
preliminarily p u l v e r i z e d  t o  fine-grained s t a t e ) ,  5058 

Main c h e m i c a l - t e c h n o l o g i c a l  prob lems i n  the  use o f  s o l i d  
fuels for power production (Review with proposals for 
f u t u r e  work; 15 r e f e r e n e s ) t  5024 

Pressurized fluidized beds for i n t e n s i f y i n g  the 
combustion and gasification of solid fuels (Pressures 
o f  5-20 atm)1 5156 

SOLIDS/DESULFURTZATIO~ 
Desulfurization of solid fuels (Removal of S by mixing 

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

SOLIDS/FILTRATION 
Coal s o l v a t i o n  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  in t he  

absence o f  added hydrogen (Me thods  d e s c r i b e d  f o r  
o b t a i n i n g  solutions of practicall V ash-free 
carbonaceous matter from coals and brown coals; coal 
mixed a l 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  heated f o r  
comp le te  d e c o m p o s i t i o n ) ,  7331 

SOLIDS/FLUIDIZATION 
T h e o r e t i c a l  and 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  of solid f u e l s  (Sys tem o p e r a t e s  below 
f u s i o n  p o i n t  of mineral m a t t e r  In  c o a l ) ,  5082  

SOLIDS/GASIFICATION 
Appa ra tus  f o r  the g a s i f i c a t i o n  o f  s o l i d  f u e l  powder under  

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  t h e  ash (Fue l  i n j e c t e d  a t  
bo t tom o f  r e a c t o r ) ,  4826 

Combustion o r  gasification of s o l i d  fuel (Fuel 
p r e l i m i n a r i l y  p u l v e r i z e d  to  f i n e - g r a i n e d  s t a t e ) ,  5058  

C o n t i n u o u s  f l a m e l e s s  g a s i f i c a t i o n  o f  p o w d e r e d  o r  f i n e -  
g r a i n e d  s o l i d  f u e l s  ( G a s i f i c a t i o n  w i t h  HID vapor  a n d / o r  
CO z in  e x t e r n a l l y  d i r e c t l y  hea ted  r e a c t o r s  a t  600-1000 o 
and 90 atm i n  meta l  tubes  w i t h  t u r b u l e n t  f l o w ) ,  5284 

Conversion of solid fossil fuels t o  h l g h - B t u ,  pipeline 
gas (Method described for making fuel gas that is 
i n t e r c h a n g s b l e  with n a t u r a l  g a s ) ,  5067 

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 i g  and 1400-1700oF)~ 4950 

Economics o f  t he  p r o d u c t i o n  o f  h i g h - h e a t - c o n t e n t  gas by 
means of a complex g a s - c h e m i c a l  use of s o l i d  f u e l .  ( F o r  
examplev the t r e a t m e n t  o f  I t a t  c o a l s ) ,  4566 

Fuel gas ( H e a t i n g  v a l u e  o f  15000 B tu /ma ;  made by 
g a s i f i c a t i o n  of s o l i d  f u e l ;  3 r e a c t i o n  zones;  o b t a i n  
gas h i gh  in  CH~), 4011 

F u e l  gas,  1305 
Fuel gas f rom s o l i d  f u e l s  ( F u e l  g a s i f i c a t i o n  w i t h  0 and 

steam at  15-30 arm and under  d r y  ash- remova l  
c o n d i t i o n s ) ,  4898 

Gases c o n t a i n i n g  carbon monoxide (Gases r i c h  i n  CD made 
by 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 ) t  ~375 

G a s i f i c a t i o n  o f  s o l i d  f u e l s  ( G a s i f i c a t i o n  o f  low 
t e m p e r a t u r e  l i g n i t e  coke w i t h  0 and steam)9 4537 

G a s i f i c a t i o n  f u r n a c e  ( G a s i f i e r  f o r  s o l i d  f u e l s ;  
p r o d u c t i o n  o f  h i g h - c a l o r i f i c - v a l u e  gas f r e e  o f  HIS and 
CDz), 4871 

G a s i f i c a t i o n  o f  f u e l s .  Deve lopments  i n  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  i n  Grea t  B r i t a i n  ( R e v i e w ) ,  4312 

Gasification o f  s o l i d  particles containing carbon (Basis 
for equipment design)t 6261 

G a s i f i c a t i o n  o f  s o l i d  f u e l s  ( O p e r a t i o n  o f  i n d u s t r i a l  
f u e l - g a s  g e n e r s t o r s ) ,  4941 

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 i g h  c o n t e n t  o f  c o a l  
fines (Process inhibited wing to poor aerodynamics of 
fuel bed when coal fines fraction of 0-5 mm exceeds 
5 ~ ) ,  4942 

Gasification of solid fuels for the direct preparation of 
c o n v e r t e r  g a s  ( G a s i f i c a t i o n  o f  s e m i c o k e d  brown c o a l , ) ,  
4377  

G a s i f i c a t i o n  o f  s o l i d  f u e l  ( P r o c e s s  d e s c r i b e d  i n  w h i c h  
fuel is brought into close contact with liquid slag in 
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re~ved from l i q u i d  hN u s i n g  precipitating solvent), 
70Z2 

S~LVENT EXTRACTION/CHEMICal REACTION KINETICS 
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