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Underground g a s i f i c a t i o n  o f  coal by means o f  double p i t -  

ho l es ,  3199  
Underground coal g a s i f i c a t i o n ,  4242 
Underground g a s i f i c a t i o n  o f  coal (Process  end p rog ress  in  

Great B r i t a i n ) ,  3730 
Underground e x p l o i t a t i o n  o f  f u e l  d e p o s i t s ,  3731 
Underground g a s i f i c a t i o n  (Genera l  d i s c u s s i o n  o f  methods 

ad o p e r a t i o n s  in  USSR, I t a l y ,  USA, end Great B r i t a i n ) ,  
373Z 

Underground g a s i f i c a t i o n  of  coal  p i l o t  t e s t ,  Hanna, 
Wyoming ( E v a l u t i o n  o f  p r e l i m i n a r y  r e s u l t s ) ,  5345 

Underground g a s i f i c a t i o n  o f  coal  (A t  B o l e - I s - D a m e  
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Underground gaslfication ¢f coals (Developments in USSR)w 

4141 
Underground gasification of coal (in USSR)~ 4780 
Underground gasification Or coal (Ignltlon is furnished 

by an electric heater or an electric ignited flame), 
4782 

Underground g a ~ i f I c a t i o ~  in  Czeshos lovak ia  ( L o w - q u a l i t N  
brown coa[]~ 478~ 

Underground carhoalzetion and gasification of coals 
(Means f o r  moving gas outlets as combustion zone 
progre~%e~ through the chamber}, $797 

Underground carbonizatie~ and gasification o f  
carbcn~cecus materials ( P a t e n t ) ~  3798 

Underground Gasification experimentm at Djerada Mine 
(Morocco), 3g¢9 

Underground gasification (Review with bibliography of 
method~ for underground gasification), 3135 

Underground ga~tficatlon of fuels. Underground 
gasification of Lisichan~k coal (Use of O-enrlched 
steam-air b l a ~ t  (66-74~ O) resulted i n  gas containing 
15~ N, 40~ CO~, and 4B~ CD + H) ,  4765 

Underground gasification o f  coal. lI (14 references), 
4960 

Underground Gaslficatlcn o f  Coals i n  Denbas (Booklet), 
4376 

Unde rg round  g a s i f i c a t i o n  of c o a l  seams (Review o f  Russian 
work], 5687 

Underground ga~ifiea%ioo of coal. H~draulic fracturing as 
method of preparing ~ coal bed (Coal at Gorges, 
Alabama, fractured with fluid consisting of 15,000 Ib* 
sand ~iXed ~Lth i0~000 ~al. fuel oil and S,OO0 gal. 
kerosine injected at pressures u~ to 9900 p.s.i.g, and 
rate~ up ~O ~55 gai=/~in), 47Z3 

~nderground gasification. English coal board takes steps 
to  make i% w~rk, 4491 

Underground ~a~ificaticn o f  coal in  the Chomutov area~ 
5619 

Underground ge~iflcatlon of coal (Patent)~ 4022 
Underground ~asiflcatisn of coal (Account of experimental 

~ork in  E n g l a n d ) ,  375~ 
Underground g~ification o f  coal. ~ (Discussion of 

p r c b l e ~  such a s  c o ~ b a ~ t l o n  control, a i r  i n t r o d u c t i o n ,  
v e n t i n g  e f  combustion ~ses~ drilling techniques~ 
etc.), ~85~ 

Underground ~,~sifisaticn of coal in the USER (Reviews 
~ o r k ,  position, and plans], 4790 

Underground gasification trials (Use of percolation 
method in ~ s i t e d  K ingdom} ,  3B03 

l l n d e r g r o u n d  ~a~[[icatlon of coal (Reviews work done i n  
Grea~ Britain], 31~Z 

Underground ~asif[catian of f u e l s .  Distribution of th~ 
b l a s t  i s  u r d e r g r o u n d  9 a s i f i c a t i o n  o f  fuels (Physical 
and m e c h a n i c a l  f a c t o r s  a f f e c t i n g  d i s t r i b u t i o n  o f  
b l a ~ t ~  ~769 

Undergroun~ ~a~if~catio~ of COal in  the USA; o u t l i n e  o f  
the ~ureau of Mines' experlments a% g o r g a s ,  Alabama, 
37a2 

Underground g a s i f i c a t i o n  of coal (Gasification by 
electric csrrent), 3783 

Undergreund ~aslflcaticn ~n Britain. D i s c u s s i o n  by 
C o l ] i e r y  ff~n~ers, 3939 

Under~round g~slficatio~ o f  c o a l  in  a l a b o r a t o r ~  s u r f a c e  
ga~ generator (Temperature d e p e n d e n c e  and minimum 
cx~qen r e q u i r e ~ e n t ~ ) s  4509 

Underground ga,ification o f  coal ( D e t e c t i o n  o f  
und~rgrcurld teaks in piping using SSKr], 4516 

Underground coa l  g a s i f i c a t i o n .  Investigation on models o f  
the effeo~ of  different factors on the contour and the 
rate of d~placeme~t of the eombustlon focus~ 4464 

U n d e r g r o u n d  coa l  gasification. Application o f  
~toichiomatrie ana[9~is to  u n d e r g r o u n d  fuel 
gasificetlo~ (Underground gasification is more complex 
in principle than e b e v e  g r c u n d  gaslfica%ion), 4465 

Underground ~a~i~ic~%ion of coal. Surve~ of literature 
(I55 references)~ ~440 

U n d e r g r o u n d  coal g a s i f i c a t i o n  (Review)~ 3879 
Under~round g a s t f i c a t i c ~  of caal~ 3882 
Undergraun( ~ a ~ i f i c ~ t i o n  Ln Italy and Russia (Low BTU gas 

wa~ produced from lignite seam in ItaIN. Us ing  same 
se~hods, USS~ produced 280 STU gas), ~632 

Under~rousd ~asiflcation o f  coal and petroleum (Review of 
work in USS~], 3351 

Underground ~ a s i f i c a t i o n  of c o a l  (Describes the operation 
of  s i x  s t a t i o n s  in USS~), 4355 

Underground gasification o f  coa l  (Description of 
exper imen t  at Liege, ~elgium)~ 3567 

Underoreu~4 g a s i f i c a t i o n  o f  ooal  in  the USSR, 8257 
U n d e r o r e u n d  g a ~ i f i c ~ t i o n  o f  coal (Developments in 

~ u s s i a ) ~  34 i6  
~ndergrouvd gasification of coal, 1945-S0: A 

h i b l i o g r a p h ~  4881 
Underground gasification of coal (Review with 16 

r e f e r e n e e ~ ) ,  3968 
~ a d e r g r o u n d  g a ~ i f i c a t i o n  ( E f f i c i e n c ~  and econom£cs )~  3556 
UnderQroand  ge~ificatlon (Method tO a c c e l e r a t e  

displacement of t h e  fire zone)~ 3567 
U n d e r q r c u n d  gesificatics e~periments in England, 38S5 
U n d e r g r o u n d  g a s i f i c a t i o n  o f  c o a l s  in t h e  USSR 

( D e s c r l p t i o .  o f  s t r e a ~  m e t h o d ,  f i l t r a t i o n  p r o c e s s ~  and 
p r o d u c t i o n  w i t h  t h e  a i d  o f  g a l l e r i e s ) ,  3447 

U n d e r g r o u n d  g a s i f i c a t i o n  f o r  J o g g i n s  R i v e r  H e r b e r t  Coal 
D i s t r i c t  ( C a n a d a ) ~  3449 

Underground gaslflcatlon of coal in  %he Soviet Union, 
4235 

U n d e r g r o u n d  g a s i f i c a t i o n .  Be lg iu m e x p e r i m e n t s  a t  E o i s - l a -  
Dame ( L i e g e )  ( D e s c r i p t i o n  o f  t h r e e  t e s t s  and t h e  
results), 3894 

U n d e r g r o u n d  gasification. Russian, I t a l i a n ,  Belgium# and 
French expe r i een t s~  3895 

Underground g a s i f i c a t i o n  c f  coa l  (Rev iew w i t h  45 
r e f e r e n c e s ) ,  3547 

Underground gasification in various countries (Series of 
articles t h a t  review the  underground gasification 
techniques in the USER, USA~ ItalHs Belgiums French 
Morocco, and Great Britain)~ 3791 

Underground gasification of coal~ 5093 
U n d e r g r o u n d  g a s i f i c a t i o n  o f  c o o l  ( R e v i e w ) ,  3784 
Underground gasification of coal (Underground coal 

gasification has advantage of offering means o f  
e x p l o i t i n g  coal  seams t h a t  a r e  too poor  o r  too nar row 
to  be worth mining in  o r d i n a r g  way), 5755 

Underground g a s i f i c a t i o n  o f  coa l  (Rev iew w i t h  12 
references), 4958 

U n d e r g r o u n d  g a s i f i c a t i o n  in  R u s s i a ,  4371 
Underground gasification of coal (Techniques used]t 4372 
Underground gasification of coal (Method for sealing area 

surrounding input and offtake shafte; paten%), 4155 
Underground gasification ef coal. Operation of multiple 

path system (Right boreholes for air injection arranged 
in circle 5 O f t  from central p r o d u c t  gas outlet; only 3 
1 /2~  o f  e n e r g y  in c o a l  i n  l O 0 - f t - d i a m  c i r c l e  r e c o v e r e d  
as combustible gas)~ 4805 

U n d e r g r o u n d  g a s i f i c a t i c n  o f  c o a l ,  1945-80: a 
b i b l i o g r a p h y s  4891 (BM-IC-8193) 

U n d e r g r o u n d  gasification (Reviews work in  USER, Belgium, 
F r a n c e ~  Italy, UK~ and USA), 5983 

Underground gasification of coal in the Soviet Union 
(Review with cost and production figures), 4516 

Underground gasification~ 5479 
Underground coal gasification in Britain, 4132 
U n d e r g r o u n d  c o a i  g a s i f i c a t i o n  - an a d d i t i o n a l  s o u r c e  o f  

c h e m i c a l  p r o d u c t s ,  5089 
U n d e r g r o u n d  g a s i f i c a t i o n ,  i t s  h i s t o r y ,  t e c h n i q u e ,  and 

economy (Historical survey of USSR and USA work; 
description of chamber, borehole, percolation, and 
stream methods), 3541 

Underground gasification of coal (Describes 
electrol~nka@e and directed drilling in British trials; 
costs and possible methods of utilization], 4267 

Underground gasification. Process for supplementary pgwer 
production from unworkable brown coal reserves [n 
central Germany (Suitability of electrogasificatlon 
method), 4258 

Underground gasification: investigations by Ministry of 
Fuel and National Coal Board (Principles and methods of 
linkage h~ high pressure a i r ,  electrolinkage, and 
underground dlrected d r i l l i n g  are explained), 4259 

Underground gaslficatlun of coal, 4384 
Underground gasification of coal (Patent), 4385 
Underground gasification ef coal with oxygen-enriched air 

(Produced 780,000 frO/day of 124-Btu gas), 4861 
Underground gasification ef coal (Use of fan to give 

swirling motion %o gasifying medium], 3928 
U n d e r g r o u n d  gasification p r o j e c t  (At Newman S p i n n e r y ,  

G r e e t  B r i t a £ n ) ~  3929 
Underground g a s i f i c a t i o n  o f  coa l  (Description o f  b o r e -  

hole, stream, percolation, and filtration methods), 
3511 

Underground gasification and natural gas as resources for 
electric power~ 4679 

Underground gasification of coal (Mixture of air and 
water supplied through pipe inserted in a berehcle; gas 
removed through space between pipe and barehole)s 4650 

Underground gasification of coal, 3577 
Underground gasification (Process for removing clay from 

under coal seams enhances the production of combustible 
gases), 3825 

Underground gaslfleaticn: prototype system (Experiment in 
UK may eventually produce gas suitable far use In power 
stations), 3825 

Underground gasification. II. Report of the Organization 
f o r  E u r o p e a n  Economic Cooperation Technical Assistance 
Mission (PhNsioal and chemical factors governing the 
process and technological difficulties), 3979 

Underground gasification of coal by air: Interpretation 
of ph~sleoohemieal prlneiples~ 4714 

Underground gasiflea%ion of coal~ 3458 
Underground gasification of solid fUelS (Use of 

superheated CO e in firing coa l  bed), 3612 
Underground gaslfloati6n of lignites (Procedures for 

drying and dehydration: paten%)~ ~613 
Underground gasification of coa l  i n  Poland~ 4245 
Underground gasification of coal (Flow method)~ 3330 
Underground gasification of coa~s (Classification of 

methods), 3331 
Underground gasifloation of  fuels (Review)~ 4850 
Underground gasification experiments~ 3906 
U n d e r g r o u n d  gasification of coal is economic possibility 
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( S u c c e s s  c f  e l e c t r c l i n k i n q  me thod  a t  G o r ~ a s ~  A l a b a m a ) ,  
39O5 

U n d e r g r o u n d  g a s i f i c a t i o n :  m e t h o d  o f  c a l c u l a t i n g  f o r  
certain undesirable min inQ phenomenav 4659 

Underground gasification of coal. Some considerations of 
available information (Discussion of 2 Russian 
cethods), 34Oi 

Unde rg round  g a s i f i c a t i o n  o f  c o a l  - f u r t h e r  r e s e a r c h  
a d v o c a t e d  ( H i s t c r i c a l  d e v e l o p m e n t s ;  r e c o v e r y  
e s t i m a t e s ) ,  3543 

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  s o l i d  f u e l s ,  3544 
Underground gasification (Morocco) (Possibilities for 

Moroccan coal mines at D~erada), ~5~6 
U n d e r g r o u n d  coal gas i f i ca t ion  (Experiments at Gorgas, 

Alabama)~ 3547 
Underground gas i f i ca t ion  of coal in the USSRt 3136 
U n d e r g r o u n d  gasification of coal (Review), 3137 
Underground Gasification, 4189 
Underground gasification of fuels. Effect of some 

technological parameters of the underground 
gasification of coal on the amount of gas leakage  
( L e a k a g e  and r e l a t i v e  loss  i n c r e a s e  w i t h  r i s e  in s t a t i c  
p r e s s u r e  in  u n d e r g r o u n d  gas g e n e r a t o r ) ,  4766 

Unde rg round  g a s i f i c a t i c n  (Rev iew  of t r a n s f o r m i n g  
combustible minerals into a combustible gas by 
g a s i f i c a t i o n  on s i t e  c f  d e p o s i t ,  m e t h o d s  a p p l i e d ,  and 
present (1951) installations), 3774 

Unde rg round  gasificaticn (c f  coal) ( D i s c u s s i o n  of 
p a p e r s ) ,  5777 

Unde rg round  gasification in Br i ta in  ( G e n e r a l  princlptes~ 
p r o g r a m ,  methods ,  and r e s u l t s  a re  d i s c u s s e d ) ,  3935 

U n d e r g r o u n d  g a s i f i c a t i o n  o f  coa l  ( R e v i e w  w i t h  no 
r e f e r e n c e s ) ,  5365  

Underground gas i f i ca t ion  of coal (Data from Gorges, 
Alabama e x p e r i m e n t s ) ,  3528 

Underground gasification of coal (Production o f  gas 
c o n t a i n i n ~  >?O~ C5 p l u s  ~ on a d r y  basis), 4172 

Underground gasification (~iscussion of possible 
solutions to  p r o b l e m s  e n c o u n t e r e d  i n  E n g l a n d ) t  3840  

Underground g a s i f i c a t i o n  of S l o v a k  coals ( l l g n i t e s )  
(Problems e n c o u n t e r e d ) ,  4895 

Underground gasification and other g e o t e c h n o l o g i c a i  
methods o f  m l n e r a l - d e ~ o s i t  e x p l o i t a t i o n ,  3586 

Underground g a s i f i c a t i o n  o f  c o a l ,  3590 
Unmined c o a l  g a s i f i e d  by e l e c t r i c  power 

( E l e c t r o c a r b o n t z a t i o n  experiment near  Hume, Missouri), 
3751 

US t e s t s  unde rg round  g a s i f i c a t i o n  (A t  Gorgas ,  Alaba~a), 
3542 

Use o f  deep datum marks f o r  estimating t he  movement o f  
r o c k s  at  the  Moscow-Region P l a n t  o f  I =Podzemgaz l t  
( U n d e r g r o u n d  coal gas i f i ca t i on ) ,  4062 

Use of e l e c t r i c  c u r r e n t  for r e a d y i n g  a n t h r a c i t e  beds for 
u n d e r g r o u n d  g a s l f l c a t i c n  ( T e a  s e r i e s  o f  l a b o r a t o r y  
e x p e r i m e n t s ;  one w i t h  c o n t i n u o u s  a p p l i c a t i o n  o f  c u r r e n t  
and o t h e r  w i t h  p e r i o d i c  i m p u l s e  a c t i o n ) ,  4416 

Use of e l e c t r i c  c u r r e n t  for firing u n d e r g r o u n d  
g e n e r a t o r s ~  4531 

Use o f  e l e c t r i c  c u r r e n t  in p r e p a r i n g  a n t h r a c i t e  seams f o r  
underground g a s i f i c a t i o n ,  4421 

Use o f  gas f rom u n d e r g r o u n d  g a s i f i c a t i o n  o f  c o a l ,  4821 
Use o f  h y d r a u l i c  r u p t u r e  ,of seams in  u n d e r g r o u n d  

gasification of solid f u e l s ,  449E 
Use of t o r p e d o  p e r f o r a t o r s  In c o n s t r u c t i o n  of u n d e r g r o u n d  

gas g e n e r a t o r s ,  4555 
Us ing  r a d i o a c t i v e  r a y s  and i s o t o p e s  in  u n d e r g r o u n d  

g a s i f i c a t i o n  and in a l l i e d  b r a n c h e s  o f  i n d u s t r y ,  4667 
USER is t he  b i r t h p l a c e  o f  t h e  u n d e r g r o u n d  g a s ~ $ i c a t i o n  oJ" 

c o a l ,  4704 
U t i l i z a t i o n  of  coa l  a t  t he  mine :  u n d e r g r o u n d  g a s i f i c a t i o n  

( F r e n c h  r e s e a r c h ) ,  3652 
V o l u m e t r i c  controls for u n d e r g r o u n d  gasification, 4512 
~a tmr  gas a t  L i s l c h a n s k  coa l  ~ l n e  (Use  o f  a i r  and steam; 

gas p roduced  has h e a t  v a l u e  o f  2075 c a l / m a ) ,  3225 
Ways o f  p r e v e n t i n g  gas l eakages  f rom u n d e r g r o u n d  coa l  

g a s i f i c a t i o n  to  t he  s u r f a c e  when b u r n i n g - o u t  coa l  seam 
a r e a s  lying c l o s e  to  the  s u r f a c e ,  4539 

Ways o f  s o l v i n g  p rob lems  o f  h a n d l i n g  t he  r o o f  d u r i n g  
u n d e r g r o u n d  g a s i f i c a t i o n  c f  c o a l s  ( A n g l e  between 
p r i n c i p a l  bed c l e a v a g e  and f i r e  f r o n t  d e t e r m i n e s  r a t e  
o f  roof c o l l a p s e ) ,  4388 

Western  s t a t e s  plan huge fcsail f u e l  deve iopmen t~  5608 
What is t he  p r e s e n t  status of  s u b t e r r a n e a n  g a s i f i c a t i o n  

( E c o n o m i c  returns are  d o u b t f u l ) t  3975 
What Is  the  s t a t e  o f  u n d e r g r o u n d  g a s i f i c a t i o n  o f  c o a l ~  

4032 
~hat  i s  t he  position r e g a r d i n g  u n d e r g r o u n d  g a s i f i c a t i o n  

( S t a t u s  in  USER, B e l g i u m ,  I t a l y ~  USA, and F rance )~  3139 
Z o n a l  characteristics o f  the g a s i f i c a t i o n  p r o c e s s  o f  a 

c o a l  seam in  a channe l  and the  scheme o f  gas p r o d u c t i o n  
( A v e r a g e  c o m p o s i t i o n  o f  g a s  p roduced  In  9 0 - m - l o n g  
channel:  OH. 2,  CO 4,  H 16,  CO e 17X)~ 4575 

Zoning g a a i f i a b l e  c o a l  d e p o s i t s  according to g e o l o g i c a l  
and h y d r o g a o l o g i c a l  criteria In  t h e  s o u t h e r n  h o r n  of 
the  ~ o a c o u  B a s i n  ( U s e f u l  f o r  c a l c u l a t i n g  q u a n t i t y  and 
c o m p o s i t i o n  o f  gas p r o d u c e d  u n d e r g r o u n d ) ~  4450 

COAL 3ASIFICATION/IN-SITU PROCESSING 
S u b t e r r a n e a n  g a s i f i c a t i o n  e x p e r i m e n t s  a t  t h e  C o l l e  

Dell'OrG Mine of the ' ' T e r n i ' '  Company, 3611 
COAL GASIFICATION/KELLOGG PROCESS 

Bench-scale studies of the Kellogg coal gasification 
process (Details of experimental procedure and effect 
of variables on rate of gas l f i ca t i on  wlth steam and 
various carbonacous ol lds in molten Na carbonate)9 5043 

Bench-scale studies of the Kellogg coa l -gas i f i ca t ion  
process, 4987 

Coal gasification: Kelloggfs coal gasification processw 
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C o m m e r c i a l  p o t e n t i a l  f o r  t h e  K e l l o g g  c o a l  g a s i f i c a t i o n  
process (Review of process cpt imizat lon studies and 
economics; chemical research and ~echanical 
development; molten sal t  process), 5065 (PB-180358) 

E c o n o m i c  study o f  p i p e l i n e  gas production f rom coal 
(Critical analysis of several processes), 5205 

kellogg's coal gasificstlcn process (Gasification of coal 
in molten Na carbonate through which steam is passed), 
5390 

Kellogg coal gasification process. Single vessel 
o p e r a t i o n  (Rev iew  w i t h  5 r e f e r e n c e s ) ,  5358 

k e l l o g g  coa l  g a s i f i c a t i o n  p rocess  ( G a s i f i c a t i o n  p r o c e s s  
c a r r i e d  ou t  in  p resence  o f  m o l t e n  s a l t  t h a t  se rves  as 
heat transfer medium and a s  c a t a l y s t  for coa l  
g a s i f i c a t i o n  and h y d r o g e n a t i o n  r e a c t i o n s ;  g a s i f i c a t i o n  
c a r r i e d  ou t  w i t h  steam at  1200 p s l g ) ,  5202 

COAL GASIFICATICN/K~PPERS PROCESS 
Coal g a s i f i c a * i o n  a t  L o u i s i a n a ,  M i s s o u r i  (New and 

s u c c e s s f u l  m o d i f i c a t i o n s  o f  Koppers  u n i t ) ,  4162 
Gasification of coal by the Koppers--Totzek process (With 

air-steam or G-steam mixture at 12000), 3505 
Hydrocarbon-synthesis gas f rom c o a l l  4005 
I n t e g r a l  g a s i f i c a t i o n  c f  f u e l s  by t he  Koppers  p rocess  

(Production of gas for use in  F l s c h e r - T r o p a c h  s y n t h e s i s  
o f  s y n t h e t i c  mo to r  s p i r i t ) ,  3500 

Operation of a p o w d e r e d - c o a l  gasifler a t  L o u i s i a n a ,  
Missouri (Design and operation of Koppers powdered coal 
gasifier)1 4056 

Oxygen gasification processes i n  Germany (Discussion of 
Winkler~ Kopper, Schmalfeldt, and Lurgi processes), 
3477 

P r o d u c t i o n  o f  s y n t h e t i c  gas ( D e s c r i p t i o n  o f  Koppers  and 
L u r g l  p r o c e s s e s ) ,  3784 

S y n t h e s i s - g a s  p r o d u c t i o n  by the  Koppers  g e n e r a t o r  gas 
p r o c e s s  ( U s i n g  brown coa l  b r i q u e t s ) ,  3692 

Total gasification of coal dust ( K o p p e r s  process for 
making water gss)~ 4055 

COAL GASIFICATICN/~OPPERS-IOIZEK PROCESS 
Coal  g a s i f i c a t i o n :  t he  new ene rgy  s o u r c e ,  5434 
Coal g a s i f i c a t i o n  p l a n t s  may be s o l u t i o n  to  U. S. gas 

s h o r t a g e s  ( P r o d u c t i o n  o f  c l e a n  f u e l  gas ,  s y n t h e s i s  gas ,  
o r  h i g h  Btu gas f rom c o a l  by K o p p e r a - T o t z e k  p r o c e s s ) t  
1761 

Development and application of the gasiflcation of 
p u l v e r i z e d  coa l  by t he  K o p p e r s - - T o t z m k  p r o c e a s ~  4095 

Deve lopment  o f  p o w d e r e d - c o a l  g a s i f i c a t i o n  by the  
K o p p e r s - - T o t z a k  p r o c e s s  and i t s  a p p l i c a t i o n  to  l a r g e -  
s c a l e  o p e r a t i o n  (Use i n  p l a n t  In F i n l a n d ) ,  3967 

G a s i f i c a t i o n  o f  c o a l ,  5441 
G a s i f i c a t i o n  o f  p u l v e r i z e d  coa l  by the  K o p p e r a - - T o t z e k  

p r o c e s s ,  4656 
K-T coa l  g a s i f i c a t i o n  p r o c e s s  - a p o l l u t i o n - f r e e  p r o c e s s  

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 c p p e r s - - T o t z e k  
p r o c e s s ) 9  1733 

M a n u f a c t u r e  of s y n t h e s i s  gas by g a s i f i c a t i o n  o f  all k i n d s  
o f  f u e l s  by the  K o p p e r s - - T o t z e k  p r o c e s s ,  4222 

Methano l  f rom coa l  f o r  the  a u t o m o t i v e  ma rke t  (Use o f  
L u r g i ,  Winkler, o r  K o p p e r s - - T o t z e k  p r o c e s s e s ) ,  5597 
(WASH-1337-2)  

O p e r a t i o n  o f  K o p p e r s - - T o t z e k = s  c o a l  d u s t  g a s i f i c a t i o n  
p l a n t  ( D p e r a t l o n a l  r e s u l t s  u s i n g  Joban c o a l s ) ,  4278 

P r o d u c t i o n  o f  gas f rom coa l  by the  K o p p e r s ~ T o t z m k  
p rocess  ( R a t i o  of calorific v a l u e  o f  gas t o  t h a t  of 
coal was 7 5 - 7 7 ~ ) ,  5407 

P r o d u c t i o n  o f  gas from coal t h r o u g h  a c o m m e r c i a l l y  proven 
p r o c e s s ,  5347 

Suspens ion  g a s i f i c a t i o n  o f  Indian c o a l s :  p i l o t - p l a n t  
s t u d i e s  (Use of K o p p e r s - - T o t z e k - t y p e  s u s p e n s i o n  
g a s i f i c a t i o n  p l a n t ) ,  4937  

S y n t h e t i c  f u e l s  f r o m  h y d r o c a r b o n  s o u r c e s :  technology,  
e c o n o m i c s ,  m a r k e t s ,  5562 ( N P - 1 9 9 9 3 )  

T rend  o f  g a s i f i c a t i o n  p r o c e s s  ( F o r  g a s i f i c a t i o n  o f  l o w -  
g rade  c o a l s  I the  L u r g i  o r  K o p p e r s - - T o t z e k  p r o c e s s e s  a re  
recommended) t  4275 

COAL GASIFICATION/LABORATORY EQUIPMENT 
Deve lopment  o f  a p p a r a t u s  f o r  the  s e l e c t i o n ,  under  

l a b o r a t o r ~  c o n d i t i o n s ~  o f  c o a l s  f o r  use i n  c o ~ p l e t a  
gasification p l e n t ~  4097 

COAL GASIFICATION/LICHTENBERG PROCESS 
L i c h t e n b e r g  g a s i f i c a t i o n  p r o c e s s  in  m o l t e n  s a l t  and i t s  

s i g n i f | c a n c e  f o r  hea t  economy (NaC!  a t  gO0 to  1 0 0 0 o c ) ,  
3163 

COAL GASIFICATION/LIGNITE 
F l u l d i z e d  c a r b o n i z a t i o n  o f  c o a l s  ( A p p l i c a t i o n s  to 

gasification of n o n - c a k i n g  c o a l  and l i g n i t e ) ,  5278 
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  N o r t h  Dakota  l i g n i t o  

at  p r e s s u r e s  to  400 p s i g  ( P i l o t  p l a n t  f o r  product ion Of 
coa l  g a s ) ,  5176 ( B M - R Z - 7 4 0 8 )  
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Chemical utilization ~f the suhbituminous coals of 

~a~hin~toD (~e~ew cf ss[~ent extraction and 
gasification processes), 72S6 

Clean fuel ga~ from coal ~aslfica%ion (Lurgl process 
followed h~ @Ikaaid wash tC remove  HeS from the fuel 
9as), 1697 

Clean powsr f r c ~  ilrt~ fue[~ (Production of fuel gas by 
Lurgi y ~ s i f i c ~ i c n  of e o ~ l ] ,  178~ 

Coel and t ~ o h n i o ~ i  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' fue]~ produced bN cool gasification), 5201 

Coal gasification: the ~ew enerwy source, 5434 
Coal 9~ifioa%~o~ in Gres% 5ritein, 49~g 
Coal ga~ifica%Icr: ~tate of the a r t  (Status of arious 

oa~ifice~[~D proca~£s), 6431 
Coal gasification for cleon energy (Description of Lu rg i  

process) ,  5 ~ 4  
Coal gas i f i ca t ion  plant begin~ operation (Westfield, 

Scotland), 554,~ 
Coal g a s i f i c a t i o n  ( P r o p o s e d  L u r g i  p r e c e s s  plant i n  

eastern W ~ i n ! ) ,  ~527 
Coal re.earth in US. Part II (~esearch on under,round 

g a s i f i c a t i o n ,  Lurqi p r o c e s s ,  and permeation method of 
oxygen production), 3~22 

Combined gas/stea~-turbIDe generating plant with 
bitu¢inou~-coal, h i , h - p r e s s u r e  gasification plant in 
K e l l e r m a n  Power Station at Luenen (Description of plant 
and ges production by Lur~i process), 5259 

Combined gas- and steam-turbine process w i t h  L u r g i  c o a l  
pre,sure gas~ficatlon. The 170-MW KDV installation at 
STE~G'5 Lu~e~ power plan% (Coal gasified at 280 pslg), 
5406 

Commercial conce~t deslgns (6 processes), 5350 
Comparatiue tests with Lurgi carbonizing e q u i p m e n t ,  4090 
Complete gasification with steam and oxygen (Oslng either 

anthracite, bi%um~nous, c r  brown coa l ]~  3754 
Construction and eperatlon Of oxNgen--pressure 

gasification plants, 2639 
Convers ion of  c c a i  to  c l e a n  power (Comparison of Lurgi 

and A g g l o m e r a t i n g  ash processes o f  gasification f o r  
prcduction o f  clean fuel gas f o r  use in combined cycle 
power p l a n t ~ ) ,  5264 

~iscussion of kown-gas production from high-ash brown 
c o a l  (Calculations cn effects of coal ash on 
gasification results in iurgi high pressure 0 
gasification installation; economics; ~6 references), 
3995 

Ga~ f o r  9es t u r b i n e s  b~ Lurg i  p r e s s u r e  g a s i f i c a t i o n  o f  
coal ( H i g h  ~asificatl~ efficiencg; Jew R~O 
consumption; nc b~-prcduct disposal problem]~ 5143 

6es  from brcw~ coal. ~crwell (Australia) p r o j e c t .  I!. 
Mor~ell Prc~ec~ (For production of %own gas from brown 
c o a l ) ,  42~0 

Gas from brown coal. Horwell (Australia) p r o j e c t ,  I. 
l . u rg i  9~sific~tic~ proces~ and %he Linde--Fraenkl 
oxygen  proce~u, 4Z81 

Gas f r c ~  coal with Lurgi gasification at Sasol (Operating 
resul%~ ~f 1~ gasifler plants working since 1955; 
pectlsol pur~ficatio~ ne Char formed), 5369 

Uas fro~ coat (Feasibility cf L u r g f  process f o r  
production of  SNG), 5525 

Gas saris@ f rom brown cool (Description o f  L u r g i  gas 
~ien±  in Hc, rw~ll, Australia), 4200 

GaslficatlCn plant developments (Desoriptinn of Lurgl 
process a~d air and stea~ c y c l i c  process), 4230 

Gaslfic~tion of ~clid fuel under pressure wlth a blast of 
oxygen  end s t eam~ ~ 9 6  

Gasification of coal, 5441 
Gasif icat ion Of bituminous coal -- status and prospaets 

(£conol~ic e~aluatieD of 4 processes f o r  p r o d u c i n g  SNG), 
~27J 

G e s l f i c a t i o n  of l o w - g r a d e  f u e l s  w i t h  e s t e a m - o x y g e n  
mixtara under pressure (Steam~-oxNgen mixture 75~ 
steam f o r  brcw~ coal and 85 to 90~ for anthracite; 
calorific value o f  4500 col/m3), 3260 

Ga~ificatlon ~ o v e s  from research %o development (Current 
gaslflcatleD pro~ects and processes in USA (1972)), 
5320 

Ga~ifica~Im~ proore~ of the Birmlnghem Reseerch Statlon, 
5828 

Gasoline frsm oral v i a  the Synthol process, 6746 
General f a c i l i t i e s  cffslte~ and u t i l i t i e s  for c o a l  

g a s i f i c a t i o n  p l a n t s ,  5413 
German u t i l l % ~  p l a n s  SO0 MW combined  e ~ c l e  p l a n t  u s i n g  

coal g a s i f i e r  (Use~ i u r g i  coal  g a s l f i e r ) ,  5535 
Hard c o a l  ~ t n l n g  in the USA and its f u t u r e  prospects 

(Gastfic~tion, liquefaction, and flue gas 
d e s u l f u r i z ~ t i c n  o f f e r  solutions to SOs e m i s s i o n  
problems when coal  i s  used a s  energy source), ~92fl 

How Americ.ln coals are being evaluated in a Lurgi 
~asifler for SNG production (Tests of 4 American 
c o a l s ) ,  5~81 

t u t t i  gas%flea%ion process (Eeview w i t h  9 references), 
4640 

Lur~i ga~Ifiogtion plant tm be used for methanol (Lurgl 
brown coal gasification plant in  Norwell, Australia), 
5~38 

L u r g i - g a s l f i e r  t e s t s  o f  P e n n s y l v a n i a  a n t h r a c i t e  
(Gaslficatic~ with 0 and steam in  fixed bed)~ 4365 

Lurgi h i g h - p r e s s u r e  g a s l f i c a t i e n .  From British 
I n % e l l i g e ~ c e  Objectives Sub Committee Final Report, No. 

521 ,  3472 
L u r g i  h i g h - p r e s s u r e  g a s i f i c a t i o n  p r o c e s s  ( D e v e l o p m e n t s  o f  

L u r g i  p r o c e s s  a r e  r e v i e w e d ) T  4276 
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  a s  a modern me thod  f o r  

p r o c e s s i n g  c o a l  i n t o  s y n t h e t i c  g a s  ( R e v i e w  w i t h  s p e c i a l  
a p p l i c a t i o n  %o I n d i a ) ,  5140 

Lurgi pressure gasification process (De%ailed review of 
technical and economic aspects), 4006 

Lurgi process for complete gasification of cool with 
oxygen under pressure (Description of large-scale 
experimental plan%; mlxtsre of steam and 0 under 20 tO 
30 aim pressure), Z246 

Lurgi process: Use for complete gasification of cools 
wlth steam and oxygen under pressure (Possibilities for 
Alabama coals), Z758 

Methanution of coal gas f o r  SNG (Coal gas produced by 
Lurgi gasification process), 6520 

Methanol from coal for the automotive merket (Use of 
L u r g i ,  Winkler, o r  Koppers--Totzek processe~), 5597 
(WASS-1337-2) 

Operating and economic possibilities of using processes 
for the complete gasification of bituminous coal 
(Review of Hinkler, Thyssen--Galocsy, and Lurgi 
processes; 61 references), 3644 

Oxygen gasification processes in Germany (Discussion of 
Winkler, Kcpper, Schmalfeldt, and Lurgi processes), 
Z477 

Panhandle %o build big coal substitute natural gas plant 
(Lurgl gaslfica±ion plant to produce SNG), 5528 

Peak load problem in gas production (Pressure 
gasification of weakly caking bituminous coal; gas 
producer equipment), 4606 

Possibitit~ of obtaining s~nthesis gas [CO + Ha] in 
semicoking furnaces through the enrichment of the blast 
with oxygen, 4672 

Power plant integrated with pressure gasification of coal 
(Production of fuel gas %o run gas turbines], 5221 

Prepare coal f o r  gasification (Preparations for L u r g i  
p r o c e s s  and  f o r  o p e r a t i o n s  u s i n g  f l u i d - b e d  r e a c t o r s ] ,  
5606 

Present and future potentiel ef US coal (Discussion o f  
desulfurization, gasification, and liquefaction 
t e c h n o l o g i e s  in  USA), 2071 

P r e s s u r e  g a s i f i c a t i o n  c f  U e r e e n i g i n g  c o a I  ( U n d e r g r o u n d  
gasification with The Lurgi process), 3660 

Pressure gasification cf bituminous coal in Bars%on (Use 
of Lurgi high pressure gasiflers), 4890 

Pressure gasification of brown coal at HoPwell, 
Australia, 4466 

Production of Iow-btu gas from coal in combination with 
advanced power cycles (Efficiency increases high-" 
temperature desulfurization)~ 5323 (P5-226857/9] 

Production of  SNG from coal (Hydrogenation route is 
preferred; Lurgi process (gasification) has 
disadvantages), 5554 

Production Of illuminatlng gas In pressure generators 
(Using the L u r g i  p r o c e s s ) ,  3478 

Production of synthetic gas (Description of Koppers and 
L u r g i  processes), 3784 

Production of domestic gas In a semlcoking generator on 
steam-oxygen blast, 4708 

Progress in %he gasifloation of high-ash fine-grained 
coa l  at high pressure (Review wlth 15 r e f e r e n c e s } ,  4177 

Research: basis of a notional p r o j e c t  (Gasification of 
brown coal by Lurgi process), 4065 

Research at the London and Birmingham Research Stations 
of the Gas Council (Results on gasification of British 
coa ls  in Lurgl gasi~ier~, Z995 

Sixteen gasification plants possible by 1985 (First 
plants would  be based on L u r g i  %echnologN)~ 5533 

S t a f f  r e p o r t  on c o a l  g a s i f i c a t i o n :  p r o c e s s e s  end a f f e c t s  
(Review of processes for production of high Btu ges), 
5523 

Status report: the AGA/OCR c o a l  gesifiea%ion p r o g r a m  
(Status of various gasification processes)~ 5432 

Sulfur developments: low b.t.u, gas for power plants, 
5563 

Synthesis ges p r o d u c t i o n  h~ L u r g i  pressure  gasification 
of coal (NONE), 5142 

Synthetic gas production by oxygen--steam gasification 
(Applications to the Winkler producer and the Lurgi 
process), 3314 

Synthetic fuels from hgdrocarbon sources: technology, 
economics, markets, 5562 (NP--!9993) 

Tar losses in the carbonization of brown coal in the 
Lurgi retort (Losses can he reduced to a minimum by 
using coal from onl~ one source), 4190 

Technological el%ernatives to flue gas desulfurizatlen 
(Status of coal liquefaction and gasiflcatlon 
processes), 1853 

Technology and cost o f  coal gasification (Compares Lurg~ 
process with a variety of new processes), 51B1 

Thermodynamic evaluation of high-pressure coal 
gasification (At IOOOOK there i s  large Increase in 
me%hone formation i n  g o i n g  from Ite Z1 aim; increase 
in %emperature has murkedl~ edverse effect en methane 
formatlon)~ 4893 

Timing o f  an i n i t i a l  plpeline-ges-frem-ooal enterprls~ 
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(Economics  o f  L u r g i - p r o d u c a d  p i p e l i n e  q u a l i t y  g a s ) .  
3965 

Trend of  g a s i f i c a t i o n  process ( F o r  g a s i f i c a t i o n  o f  low-  
grade c o a l s ,  the  L u r g i  or  K o p p e r s - - T o t z e k  p rocesses  a r e  
recommended),  4275 

T r i a l s  o f  Auerican c o a l s  i n  L u r g !  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  a t  W e s t f l e l d ,  S c o t l a n d  ( M o d i f i c a t i o n  in  g a s i f i e r  
d e s i g n ) ,  5361 

W e s t f l e l d  - b l  0 gas f r o ¢  coa l  p r o j e c t  (Commerc ia l  
f e a s i b i l i t y  c f  L u r g i  p rocess  f o r  p d u c t l o n  o f  SNG), 5526 

W e s t f i e i d  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  p l a n t  ( P l a n t  
o p e r a t i o n  and H2S r e m o v a l ) ,  4732 

Wor ld ' s  f i r s t  s y n t h e t i c  n a t u r a l  gas from coa l  p l a n t  on 
stream (Commissioning of Lurgl plant at Westfield), 
5534 

COAL GASIFICATION/MEETINGS 
Clean f u e l s  from COal. C o n f e r e n c e  held at  Ch icago ,  

Illinois, September 10 -14 ,  1973,  5422 
L iege  c o n f e r e n c e  on g a s i f i c a t i o n  ( R e v i e w ) ,  4099 

COAL GASIFICATION/METHANATION 
M e t h a n a t i o n  for coal 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  

fraction of product gas is CO, CO z, and H, which a r e  
c a t a l y t i c a l l y  c o n v e r t e d  t o  CHs; N l - o n - a l u m i n a  c a t a l y s t  
used ) ,  5139 

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 n t l o n  p r o c e s s e s .  5120 
( P B - 1 8 3 2 3 5 )  

COAL GASIFICATION/M3LTEN SALT PROCESS 
Gasification moves from r e s e a r c h  to  deve lopment  ( C u r r e n t  

g a s i f i c a t i o n  p r o j e c t s  and p rocesses  i n  USA ( 1 9 7 2 ) ) ,  
5320 

Kellogg reveals new coal gasification figures (E~onomlcs 
of molten salt proces), 5541 

K e l l o g g  upda tes  s y n t h e t i c  n a t u r a l  gas p rocess  economics  
(Economics  f mol ten  s a l t  g a s i f i c a t i o n  p r o c e s s ) ,  5537 

Mo l ten  s a l t  g a s i f i c a t i o n  leads  on p r i c e  ( P r o d u c t i o n  o f  
SNG), 5591 

COAL GASIFICATION/MONITORING 
Nuclear gages for monitoring the coalbed of commercial- 

s c a l e  p r e s s u r i z e d  gas p roduce rss  5391 
COAL GASIFICATION/OPTIMIZATION 

Optimization of coal g a s i f i c a t i o n  processes (Analysis of 
each o f  5 s teps  in  gasification p r o c e s ;  e c o n o m i c s ) ,  
3147 fEN-1791 )  

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 

O p t i m i z a t i o n  o f  coal  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 1  5420 

COAL GASIFICATION/PANINDCO PROCESS 
Gasification of pulverized coal by the Panlndco process 

( P r o d u c t i o n  o f  125 Btu  f u e l  gas a t  1300 ° us ing  a i r  or 
oxygen and s team) ,  408E 

G a s i f i c a t i o n  of p u l v e r i z e d  c o m b u s t i b l e s ,  3836 
COAL GASIFICAtION/PATENTS 

Index of selected gas i f i ca t ion  patents. I .  United 
Kingdom, A u s t r a l i a n ,  Canad ian ,  and South A f r i c a n  
p a t e n t s  ( I n c l u d e s  a b s t r a c t s  o f  patents i ssued  1917-  
1956), 4847 

I ndex  of s e l e c t e d  g a s i f i c a t i o n  p a t e n t s .  I .  USA ( I n c l u d e s  
a b s t r a c t s  of p a t e n t s  issued 1867-1954), 4707 

COAL GASIFICATION/PILOT PLANTS 
D o w n - d r a f t  coa l  g a s i f i c a t i o n  pilot p l a n t  ( E q u i p m e n t ) ,  

4815 
Gasification of coal in a pressure slagging gssifier. 

4993 
G a s i f i c a t i o n  o f  p u l v e r i z e d  coa l  a t  a t m o s p h e r i c  p r e s s u r e .  

Discussion o f  pilot-plant d e v e l o p m e n t ,  s t u d y  o f  process 
variables, and r e l a t i v e  g a s i f i c a t i o n  c h a r a c t e r i s t i c s  of 
c o a l s  o f  d i f f e r e n t  r a n k .  4637 

HYGAS process  ( S t a t u s  o f  coa l  g a s i f i c a t i o n  process  
deve lopment  on p i l o t  p l a n t  s c a l e  d e s c r i b e d ) ,  5378 

M a t e r i a l s  selection. Coal gasification pilot p l a n t  
( C o r r o s i o n  r e s i s t a n c e  problems o f  c o m p o n e n t s ) ,  5415 

M u l t i p u r p o s e  r e s e a r c h  p i l o t  p l a n t  f a c i l i t y  f e a t u r i n g  BCR 
t w o - s t a g e  s u p e r - p r e s s u r e  g a s i f i c a t i o n .  Paper No. 3 
( D e s i g n  s t u d i e s  o n l y ) ,  5136 

C p e r a t i o n  o f  p r e s s u r e - g a s i f i c a t i o n  p i l o t  p l a n t  u t i l i z i n g  
p u l v e r i z e d  coa l  and oxygen .  P rog ress  r e p o r t  ( S t u d i e s  on 
e f f e c t s  o f  v a r y i n g  p r e s s u r e s s  c o a l  r a t e s s  and O - t o - c o s t  
r a t i o s ) ,  4709 

P i l o t  p l a n t  s t u d i e s  of C . F . R . I .  [ C e n t r a l  Fuel  Research 
I n s t i t u t e ]  on comp le te  g a s i f i c a t i o n  o f  c o a l ,  4994 

Powdered-coa l  g a s i f i c a t i o n .  E f f e c t  o f  v a r i a b l e s ,  3883 
S y n t h e t i c  n a t u r a l  gas in  the US (Map o f  n a t u r a l  gas ,  LNG, 

SNG, and coa l  r e s e r v e s  and p r o d u c t i o n  f a c i l i t i e s  by 
s t a t e s ) ,  5491 

COAL GASIFICATION/POWDERS 
Gasification of fluidized powdered coal (Use of 0 and 

steam, 0 and a i r ,  o r  0 and COz as e n t r a i n m e n t  g a s ) ,  
4166 

COAL GASIFICATION/PRESSURE DEPENDENCE 
Decompos i t i on  cf coal s u b s t a n c e s  o f  N o r t h e r n  Bohemian 

l i g n i t e s  under  i n c r e a s e d  p r e s s u r e  (Gas o b t a i n e d  a t  h igh  
p r e s s u r e  c o n t a i n e d  more methane and l ess  H; i n c r e a s i n g  
gasification t e m p e r a t u r e  dec reased  semiccke and tar 
y i e l d  and i n c r e a s e d  gas yield), 5092 

Gasification of brown coals in s fluidized bed under 
pressure to obtain fuel gases f o r  use in thermal power  
s t a t i o n s  (Efficiency of gasification increased from 

5 7 . 8 - 6 4 1  a t  low p r e s s u r e  to  7 0 - 7 2 . 8 1  a t  20 a rm) ,  5029 
G a s i f i c a t i o n  o f  s o l i d  f u e l  under  p r e s s u r e  w i t h  o x y g e n -  

e n r i c h e d  s t e a m - a i r  m i x t u r e  ( T e m p e r a t u r e s  used were 
1000,  1100,  and 1200OK; p r e s s u r e s  were 5,  10, 20,  and 
30 atm; steam-O r a t i o s  were 1,  2 ,  5 ,  8,  and 1 0 ) ,  4642 

G a s i f i c a t i o n  u n d e r  p r e s s u r e  o f  Romanian l i g n i t e s  
( L i t e r a t u r e  su r vey  c o v e r i n g  m a n u f a c t u r e  o f  town gas 
w i t h  s p e c i a l  r e f e r e n c e  t o  g a s i f i c a t i o n  o f  c o a l  u n d e r  
p r e s s u r e ;  37 r e f e r e n c e s ) .  4806  

I n t e n s i f y i n g  the  g a s i f i c a t i o n  p rocess  under  p r e s s u r e  
( P o s s i b i l i t y  o f  i n c r e a s i n g  gas p r o d u c t i o n  to  3000 
mS/mZ/hr a t  20 -25  a t s  i s  o u t l i n e d ;  c o a l s  w i t h  h igh  l ab  
c o n t e n t  l e ss  s u i t a b l e  f c r  gas p r o d u c t i o n ) ,  4739 

Thermodynamic e v a l u a t l e n  o f  h i g h - p r e s s u r e  coa l  
g a s i f i c a t i o n  ( A t  IO00°K t h e r e  i s  l a r g e  i n c r e a s e  i n  
methane f o r m a t i o n  in  go ing  from 1 to  31 a tm;  i n c r e a s e  
in  t e m p e r a t u r e  has marked l y  adve rse  e f f e c t  on methane 
f o r m a t i o n ) ~  4893 

Underground g a s i f i c a t i o n  o f  f u e l s .  Underground 
g a s i f i c a t i o n  o f  coa l  under  h igh  p r e s s u r e  ( P r e s s u r e s  
ranged from 1-50 atm; f o r  optimum r e s u l t s ,  p r e s s u r e  
shou ld  no t  exceed 20 a i m ) ,  4764 

COAL GASIFICATION/RADIATION EFFECTS 
I n f l u e n c e  o f  7 - r a d l a t l o n  on t h e  g a s i f i c a t i o n  p r o c e s s  o f  

l i g n i t e  (Gamma i r r a d i a t i o n  produced p r o d u c e r  gas o f  
h i g h e r  CO c o n t e n t  t han  gas g e n e r a t e d  a t  lame 
t e m p e r a t u r e  (700  and 7500 ) w i t h o u t  i r r a d i a t i o n ) ,  4903 

I n f l u e n c e  o f  7 - r a y s  on the  underg round  g a s i f i c a t i o n  o f  
coa l  ( L a b o r a t o r y  e x p e r i m e n t s  u s i n g  c o b a l t  60; h e a t i n g  
va lue  of  gas i n c r e a s e d ) ,  4848 

COAL GASIFICATION/REACTION HEAT 
Gasifying carbonaceus material (Use of powdered coal or 

other carbonaceous material). 3817 
COAL GASIFICATION/REACTION KINETICS 

C o n t i n u o u s  g a s i f i c a t i o n  o f  a b r o w n - c o a l  $emicoke i n  
f l u l d l z e d  bed by  a b lend  o f  oxygen and steam ( R e a c t i o n  
k i n e t i c s ) ,  4712 

K i n e t i c s  of coa l  g a s i f i c a t i o n ,  3952 
COAL GASIFICATION/RESEARCH PROGRAMS 

Coa l :  t e c h n o l o g y  (Summary r e p o r t  o f  v a r i o u s  c u r r e n t  
government  and p r i v a t e  a c t i v i t i e s  in  c o a l  p r o c e s s i n g ) ,  
5636 

Coal g a s i f i c a t i o n ,  can i t  s tage  a comeback (Research  
e f f o r t s  to  produce h i g h  Btu  g a s ) ,  5295 

Coal g a s i f i c a t i o n  in  the  Un i t ed  S t a t e s  (Resea rch  on nove l  
methods ;  12 r e f e r e n c e s ) ,  5074 

Coal research in  1970 (Rev iew o f  m i n i n g ,  p r e p a r a t i o n ,  
liquefaction, gasification, combustions and environment 
con t ro l ) ,  6942 

Coal t e c h n o l o g y :  key to  c l e a n  ene rgy  (Summar ies o f  
i n d i v i d u a l  r e s e a r c h  p r o j e c t s  ( h | g h - b t u  gas ,  I o w - b t u  
gas.  low-sulfur l i q u i d  end s o l i d  f u e l s ,  power 
g e n e r a t i o n  sys tems ,  and s u p p o r t i n g  p r o j e c t s )  and 
p a t e n t s ,  l i s t  o f  t e c h n i c a l  r e p o r t s ) ,  54 (NP-20132 )  

Exxon commits  $10 m i l l i o n  to  coa l  R and D (Research  on 
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 ) ,  5514 

P o s s i b i l i t i e s  o f  r e s e a r c h  i n  the g a s i f i c a t i o n  o f  c o a l ,  
3316 

Remarks concerning the future of coal chemistry 
( D i s c u s s i o n  w i t h  11 r e f e r e n c e s ) ,  5083 

Repor t  on coa l  r e s e a r c h  In  Western Europe ,  5398 (CONF- 
7 3 1 0 2 7 - 3 )  

Repor t  on coa l  r e s e a r c h  in  the  U n i t e d  S t a t e s ,  5397 (CONF- 
7 3 1 0 2 7 - 2 ]  

Research and deve lopment  needs f o r  enhanc ing  US c o a l  
u t i l i z a t i o n  (Summary o f  r e s u l t s  o f  Advanced Coal 
T e c h n o l l o g  V Workshop a t  C a r n e g i e - M e l l o n  U n i v e r s i t y ) ,  
5575 

Research on deve lopment  o f  combus t i on  o f  coa l  by 
g a s i f i c a t i o n  ( D i s c u s s i o n  o f  f e a s i b i l i t y  o f  u t i l i z a t i o n  
o f  l ow -g rade  c o a l  as raw m a t e r i a l ) ,  4977 

Review of Office of Coal Research program and r e s e a r c h  
problems (Rev iew  of coa l  r e s e a r c h  p r o g r a m s ) ,  5356  

Role o f  coa l  i n  the s u p p l y  o f  power ,  E871 
COAL GASIFICATION/REVIEWS 

Annual review o f  fuels f o r  1972. Research on g a s i f i c a t i o n  
o f  coa l  and h y d r o c a r b o n  (Rev iew w i t h  90 r e f e r e n c e s ) .  
5393 

Chemical  c o n v e r s i o n  o f  t h e  gas formed in  the underg round  
g a s i f i c a t i o n  of c o a l  (Rev iew o f  uses of gas f rom 
unde rg round  g a s i f i c a t i o n ) .  4944 

C i t y - g a s  p r o d u c t i o n  by b i t u m i n o u s  coa l  g a s i f i c a t i o n  i n  
the  L u r g l  process ( R e v i e w s ) ,  4103 

C o a l  g a s i f i c a t i o n .  New energy  sou rce  (Rev iew w i t h o u t  
r e f e r e n c e s ;  examples o f  how p r o c e s s  m igh t  be used In  
power p l a n t  a p p l l c a t i - ~ s  and e f f e c t  on p o l l u t i o n  l e v e l  
and power c o s t s ) ,  54{ 

Coa l  g a s i f i c a t i o n  a p p r c  .~es p i l o t - p l a n t  s tage ( S u r v e y  
and  d e s c r i p t i o n  o f  ~ ~ : r o c e s s e s  t h a t  p r o m i s e  t o  be 
c o m p e t i t i v e  w i t h  n a t u r a l  gas by e a r l y  igTO's: 
h y d r o g s s l f i c a t i o n  p r o c e s s ;  c a r b o n  d i o x i d e  a c c e p t o r  
p r o c e s s ;  K e l l o g g  mo l t en  s a l t  p r o c e s s ;  and s u p e r p r e s s u r e  
e n t r a i n e d  g a s i f i c a t i o n  p r o c e s s ) ,  5005 

Coal g a s i f i c a t i o n  warms up (Rev iew on combined 
h v d r o g a s i f i c a t i o n - - m e t h a n a t l o n  process), 5209 

Coal g a s i f i c a t i o n ,  a s t a t e - o f - t h e - a r t  r e v i e w  (Chemica l  
principles of coal gasification, deve lopmen ts  f rom 1935 
to  1950,  and from 1950 to  1973, p r o d u c t i o n  o f  s y n t h e t i c  
n a t u r a l  gas and low btu  f u e l  gas f rom c o a l ,  and 
underg round  gasification c f  c o a l ;  r e v i e w s  w i t h  52 
r e f e r e n c e s ;  d iagrams and f i o w s h e e t s ) .  5327 
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fundamentals including oc~l characteristics) coal 
p~ocessisg~ chemical Peact~ons~ and thermodynamics; low 
and high RtU gas p r o d u c t i o n ) ,  5481 (NP-20097) 

Co=~lete gaslfioetion of fuels (71 references)) 3262 
Development of new processe~ of coal gasification (Review 

cF methods cf manufacture cf substitute natural gas 
with i0 ~eference~), S~42 

Developments i~ the total gasification of coal  (Review: 
79 r e fe rences )~  3827 

Energ~ crisI~ and coal gasification (Review of coal as 
~rimarN e~ergy ~eurce and all knewn alternative energy 
scurce~; 66 r e fe rences )~  5~74 

E v e l u e t i o n  o f  c o a l - g a s i f i c a t i o n  t echno logy .  P a r t  Io 
P i p a l i n e - q u e l i t y  9a~ ( D i e c a s s i o n  o f  sho r tage  o f  n a t u r a l  
g ~  and p o s s i b l e  s c l u t t o n s  %o prob lem;  d e s c r i p t i o n  o f  
v a r i o u s  processes f o r  cea l  gasificaticn)~ 5257 (NP-  
200E~] 

E v a ~ u a t i o n  o f  c c e 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  II. Low- 
and intermediate-~TU fuel gases (Review with 48 
re~erances; recom~endatlons for future work; brief 
descriptlcns Of v a r i e a s  processes), 5S71 (NP-2OOOO-PS) 

Exper iments  in  the underground gasification of coal 
(Heview cF lahcretor~ and field-scale experiments)) 
370~ 

F l u l d i z e d - b e d  caal processing (Review with 13 
r e f e r e n c e ~ ] ,  5199 

From ccal tC ua~. Ii, ~1~6 
Fuel gasiFicatlmn. ~dvance~ in chemistry series 6g 

(Review), 5022 
Further develcpr,~nt~ in underground gasification of coal 

b N the borehcl,~s methed (Review o f  work i n  E n g l a n d  
between mlddle eF i~50 end early 1952)~ ~757 

Gasification of solid fuel minerals (SurveN of aspects of 
coal ges i f i s~ t i cn  for l a r g e  power p l a n t s ) )  5106 

Gasification of coal (Review with 49 references; 
processe~ for ~nthetic pipeline gas manufacture)) 5208 

Graphical representer{on o f  same gasification process 
para~eter~ en ~ o l i n s ~ i ' =  hexagon[el diagram] (Review 
and discussion cF gasification process parameters)) 
~076 

Liege con ference  cn gasiflcatien (Review)) 4099 
Liuuefact{~n ant, gasificatlcn o f  coal (Review with 

r e f e r e n c e s  to p a t e n t s ) ,  7020 
Lurgi pressure  ~asificaticn as a modern method for 

processing teal into s~nthetic gas (Review with special 
application ta India)) 5140 

New develapment~ in the ~ a n a f a c t u r e  and use of brown-coal 
gas ( D e s c r i p t i o n  o f  Kasseler~ Seidenschnur~ Kamenzer) 
Aiche~, iurgi, and Hailer pPocesses)~ ~172 

Of/ic~ of Coal ~esearch continues l i q u i d  extraction 
p r o J e c t ~  ( H e v i e w  of  p r o j e c t s  fo r  teal conversion in%o 
c i t y  ~a~ and gasoline)~ 682~ 

Prcgre~ in coal techaoloo~. Gasification and chemical 
utilizatlcn (~eview; ZI references)) 3S59 

~eeppear~nce eF coal as a chemical raw material (Review 
of ncnfu~i u~es of coal in the USA; hydregena%ion~ 
casificati~s~ and solvent extraction of coal)~ S051 

Revie~ of chemical nature ef oval and ohemical aspeots of 
the utilization o f  coal for  hydrogenation) eoking~ 
c c ~ b u ~ i a n )  ~nd g a s i f i c a t i o n )  3179 

5NG - where  w i l l  i t  come f r a ~  and how much w i l l  i t  cos t  
(Chemical r e ~ c t i c n ~  for production o f  substitute 
n~tural ~ ;  Flowsheet for naphtha ~ a c i f l c a t l o n ;  
diagram or fLaidized bed gasification; fuels refiner~ 
for SRC; diagram f o r  L u r g i  pressure gasification; 
f l ~ h e e t ~  o r  c o a l  f o r  ga~ficatian~ power; descriptions 
cf V~r~OU~ p P o c e ~ c e s ;  SNG i~ principally me%hane)~ 5S06 

Solid fuel re~earch (Review cf solid fuel research as 
well a~ fundamental research on combustion i n  fluidized 
b e d ,  extraction o f  chemica~ f rom coa l  tar and 
p r o d u c t l c n  o f  m e t a i l u r g l c a i  coke~ n o n f u e l  u s e s  o f  c o a l ~  
e,g,, ~olvent extractisn and h~drocaslfication at h i g h  
temperature~ and pre~ure~)) 39 

Sta tu~ ~nd per~peotives f o r  w o r l d  wide development o f  
p l e ~  for high-pressure g a s i f i c a t i o n  of brown c o a l  

Svnga~ f rom eo~l (Review with no r e f e r e n c e ~ ) ,  5274 
Total qa~ificaticn of coal (Revlew with ~08 referenoes)) 

45~I 
Trend~  in  th~ development o f  gasification technlques 

(Review w i t h  49 references], $276 
Wor~ in prage~s= In the United States on new methods of 

co~! ~rcce~sln~ (Review), 5052 
C~AI. GASIF!CATI~N/SCHHALFELDT-WINTERSHALL PROCESS 

Oxygen ~ j f i c a t i a n  processes In Germany (Discussion o f  
Winkler, Kcpper, Schmalfeldt) and L u r g i  processes), 
~477  

COAL GASiFICAT~O~/~ITE SELECTION 
Ev~luetlom of site for an Illinois coal gasification 

Industry. F i n a l  report) prepared i n  cooperation with 
Institute ~,f Ga~ Technolo~ Chicago, IL) 5301 (PB~214 
l a o / ~ )  
~ASIF!CATION/STE~H 

Stud~ oF t h e  prec~ss cf gesificatiun of coal with steam 
(English %raw,lotion), 3957 

COAL GASIFICATI~N/SUMITOMO PROCESS 
Coal ~aslfle,~%icn -- SumltO~C process (Pulverized c o a l )  O, 

and stea~ Jetted dia0cnall~ downward in%o. gasifler from 
l ower  part of furnace), 4742 

COAL GASIFICATION/SYNTHANE PROCESS 
Analyses of tars) chars) gases) and water found in 

effluents from the Synthane process. Technical progress 
report~ 5578 (PR-229218/3) 

Analysis of tars, ohars~ gases~ and water found in 
effluents from the Synthane Process) 5579 

Automated monitoring system far an experimental coal 
gasifler) 5401 

Clean fuels from coal. Synthaee Coal--to-Gas process 
(Review with 7 references), 5355 

Coal gasiflca%ion: a review. Paper No. 71-15 (Underground 
and above-ground gasificaTlon; environmental effects of 
cual gasificatlcn by 1990's discussed in appendix)) 
5242 (PR-228887) 

Coal gasification: state of The art (STatus efarlous 
gasification processes), 5431 

Coal Technology: key %o clean energy. Annual report) 
1973-74 (Production of synthetic fuels from coal), 5567 
( N P - 2 0 0 7 8 )  

Commercial concept designs (G prooesses)~ 5350 
Gasification moves from research to development (Current 

gasification p~ojects and processes in USA (1972)]) 
5320 

Gasification o f  bituminous coa l  -- status and p r o s p e c t s  
(Economic evaluation of 4 processes for producing SNG], 
5273 

L a b o r a t o r y  s t u d i e s  on the e f f e c t  o f  coa l  a d d i t i v e s  i n  the 
3ynthane Gasifier ~EffecTs of limestone, slacked llme) 
and quicklime], 5577 

Proposed synthane coal gaslficetiun pilot plant to 
demonstrate feasibility of converting coal to 
substitute natural gas (Sruceton~ Allegheny County) 
Pennsylvania)) 5285 (PB-206048-D) 

ReassessmenT of %he prospects for coal gasification (For 
production of synthesis gas), 5228 

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

S ta tus  r e p o r t :  The AGA/OCR coa l  g a s t f £ c a t i o n  program 
(Status of v a r i o u s  gasification processes), 5432 

Synthane - a candidate for success (Advantages of 
Syn%hane process for gasification of coal; use of Claus 
process for r e m o v a l  of HaS from synthesis gas)) 5299 

S~nThane coal gasification pilot plant to demonstrate 
feasibility of converting coal to substitute natural 
gas. Final environmental impact statement. Supersedes 
report dated 24 Jan 1972, PB--206 048-D~ 5310 (EIS-AA-- 
72-5175-F) 

SNnthane coal-to-gas process: progress report. Paper No. 
16) 5196 

Synthetic fuels from hydrocarbon sources: Technology 2 
economics) markets) 5562 (NP-19993) 

COAL GASIFICATION/TARLES 
Coal gasification (Review of coal gasification 

fundamentals including coal characteristics, coal 
processing) chemical reactions) and Thermodynamics; law 
and high Btu gas production), 5481 (NP-20097) 

COAL GASIFICATION/TEMPERATURE DEPENDENCE 
Decomposition of coal substances of Northern Bohemian 

lignltes under increased pressure (Gas obtained at high 
pressure contained mere methane and less H; increasing 
gasification Temperature decreased semicoke and tar 
~ield and increased gas y i e l d ) ,  5092 

Influence of residence Time r temperature) and steam 
concentration on coal-steam gasification Tractions) 
5099 

Studle~ on spontaneous combustion and underground 
gasification of coal. Coal combustion gas. I, 5031 

COAL GASIFICATION/THERMAL DIFFUSION 
Complete gasification of ceal; thermal considerations 

(Comparison of heat distribution and losses for gas 
producers) water-gas generators) and complete 
gasification], 3434 

COAL GASIFICATION/THERMAL EFFICIENCY 
Effect of welghT and pressure of The blast on The 

characterlstlcs of coal gasification) 4658 
Gasification under pressure (Problems of the process), 

4087 
Thermal efficiency of coal dlsTillaTiun and gasification) 

3756 
COAL GASIFICATION/THERMODYNAMICS 

Adiabatic Temperature and equilibrium of The gasification 
process~ 3333 

Selected bibliography of coal gasification (392 
references), $877 

Theoretical sTud~ of gasiflcatlon (Thermodynamical 
studies)) 3218 

Thermodynamic evaluation of high-pressure coal 
gasification (At IO00CK there is large increase in 
methane formation In g o i n g  from 1 to Zl aim; increase 
in temperature has markedl~ adverse effect on methane 
formation), 4893 

Thermodynamic studies on gaslfiers. I. Theoretical 
equations To calculate the amounts of gas produced and 
necessary oxygen l  4203 

Thermod~namlo study of coal gasificatlon--appllcahle %0 
suspension gaslfication of pulverized coal (Use of 
oxygen and superheated steam)) 3686 
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........................................................... 
Thermodynamics of gas i f i ca t ion  of sol id fuels under h igh  

pressure (Temperature dependence of gaseous p r o d u c t s  
formed), ~083 

Thermodynamic studies cn gas i f i e rs .  11. Application of 
equations, 4205 

COAL GASIFICATIOr~/THYSSEN-GALOCSY PROCESS 
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construction of plant for processing I0,000 to 30,000 
t cn~  o f  coal I n t o  480 to 1 , 000  cu m gasollne/day; ~ i e l d  
cf ~soline approaches 4SO l i t e r s / t o n  coal), 6833 

German plaDts extract ~asoline from coal, 6124 
Hard coal minin~ in the USA and its future prospects 

(Gasification, liquefactlon, and flue gas 
desulfurizatlon offer solo%ions to S02 emission 
preble=s ~he~ coal is used as energy source)~ 1928 

Hlch-prassure liquld-phase h~dro~enation o f  coal by 
experimental flow plant (Plant designed t o  hydrogenate 
50 to 80 kg of coal/day at 700 aim; coal fed as paste; 
agltaticn cf paste has effect on resul%s)~ 6816 

High- - tens ion  technic i n  the field o f  motor--fuel recovery 
p l a n t s  (Eieatrlcal Engineering point of v i e w  for plant 
equipment and operation), 5793 

H~drccarben synthesis ( P r o d u c t i o n  o f  synthetlo l i q u i d  
fuels from coal or natural gas), 6218 

H~dreeracki~g of pe%roleur and coal oils, 6899 
Hydrogaslficaticn of teal l i q u i d s  (Review on Stone and 

~ehs te r  Gasifleatien Process using stepwise a d d i t i o n  of 
H tc liquefied coal; heat supplied from nuclear heat 
source; ~o references), 5425 

H~drcgena t lon  end lique~actlon o f  c o a l .  I. Review o f  
literature, descrlptlen of experlmen%al plant, and 
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l i q u i d - p h a s e  a s s a y s  o f  s o r e  t y p i c a l  b i t u m i n o u s ,  
subbituminous and ligni%io coals (NONE), 6954 

Hydrogenation-solvent extraction of coal (Double 
selectlve solvent system with ncnconverted coal and ash 
separated without filtration), 3064 

Hydrogenation of hlgh-volatile bituminoas ooalSo Summery 
of assays of bI±u~ineus coals, subbituminoas coals, and 
l i g n i t e s ,  6 9 5 9  

H y d r o g e n a t i o n  o f  Assam c o a l  (Namdung) .  i ( A t  100 k g / s q .  
om and 400 a u s i n g  SnS--NH~CI c a t a l y s % ) ,  6607 

H y d r o g e n a t i o n  and l i q u e f a c t i o n  o f  s e a l ,  2701 
H y d r o g e n a t i o n  and p e t r o g r a p h y  o f  s u b b l t u m i n o u s  c o a l s  and 

l i g n i t e s  ( C a t a l y z e d  h y d r o g e n a t i o n  a t  200 to  300 aim and 
430 t o  460aG), 9883 

Hydrogenation of coal (Zn~Sb catalyst; mixed catal~st of 
Zn--Sb and Sn), 279~ 

Hydrogenation and petrography of lignites, sub-bituminous 
coals, and bituminous coals from North Dakota, Wyoming, 
Utah, and Montana, 5tiff8 

Hydrogenation of a Pittsburgh seam coal, 5876 
Hydrogenation and l£quefactisn of coal. II~. 

Characterization of  assay oils, 6016 
Hydrogenation of coal paste. IX. Fitness af Japanese coal 

for llquefac%lan (Coal pastes), 268E 
Hydrogenation and liquefaction o f  coal, 6066 
Hydrogenation and liquefaction of coal. II. Effect of 

petrographic composition and rank of coal, SOl8 
Hydrogenation of anthraxylon (vitrain) from peat~ brown 

coal, lignite, subbitumlnous coal, bituminous coal, and 
anthracite. Effect of rank In coal hydrogenation (82 
references), 6886 

Hydrotreatmen% cf fossil fuels (Patent)~ 7034 
Integrated coal liquefaction and hydretrea%ing process 

(One perflon of liquld product from liquefaction 
reactor heated b~ means of vapor product), 8988 

Investigations on pressure hydrogena%iom of coal tar. i. 
Production of fuel and ram materials for chemical 
industries by liquld-phase hydrogenation of Hu-Chen-Tsu 
coal (NONE), 6795 

Investigations on pressure hydrogenation of coal tar. If. 
Solvent influence on liquid-phase hydrogenation, 6?96 

King coal's rebirth (List of principal coal conversion 
processes inuding gasification and liquefaction; cost 
of synthetic fuels), 8828 

Liquefaction of Utah coal (Conversion of bituminous coal 
%0 fluid feed studied using pyrolysis, solvent 
extraction with tetralin~ and catalytic h~drogenatien; 
optimum conditions were 816 °, H pressure 2000 p s i ,  and 
Sn chloride catalyst concen%ratlon 15~ of coal), 6964 

Liquefaction of coal (Coal dissolved In R-donor oil with 
hydrogenation a% 400-26 ° and 141-962 aim in presence af 
water, CO, and ammonium molybdate eatalyst)s 7017 

Liquefaction of coal (Comparison of oxides, halides, and 
sulfides of various metals as catalysts), 5851 

Liquefaction of coal (Introduction of natural gas into an 
oil suspension of carbonaceous material under ISO0 ps i  
pressure and 250 to 6000), 5674 

Liquefactien o f  coal (Desirable characteristics of coal 
for hydrogenation include low content of minerals and 
moisture and C:H ratio less than 18; metal catalysts 
must be S-resistant; ~Ields gas, gasollne~ medium oil, 
heavy oil, asphalts; 125 r e f e r e n c e s ) ,  6788 

Liquefaction of coal (Paten%), 8809 
Liquefaction of coal and p r o d u c t l o n  of fuels, 5845 
Liquefaction of coal (Iron axlde, sodium h~droxlde, nd 
alkaline earth carbons%e), 5851 

Liquefaction (destructive hydrogenation) of coal and its 
p r o d u c t s ,  8662 

Liquid fuels from coal, 1972 (Chemical process revlew~ 
No. 57)s 6975 

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 i -Cr  a l l o y ) ,  
56?6 

Liquid fuels from coa l  (Review), 6058 
L i q u i d  fuel from coal. Progress report On hydrogenation 

demonstration plan% (Production of gasoline by 
liquefaction at 500-600 a%m pressure)~ 8573 

Liquid fuel from brown coal (Liquefaction at 400 ° and 200 
aim pressure using an Fe catalyst. Rehydrogenation of 
middle oil at 476 s using a Mo--NI catalyst yields 40- 
50~ gasoline. Recycling raises gasaline yield to 76- 
80~),'6881 

Liquid fuel from coal. First year of operation of coal 
hydrogenation demons%teflon plan% at Louisiana I 
Missouri (Progress report)~ 6383 

Liquid-phase coal hydrogenation in an experimental flew 
plant (Rydrogenation at 6 aim: plant capaei%~ of 
50kg/day), 2g~9 

L i q u i d  p r o d u c t s  from c o a l ,  etc. (Treating a% >300so i n  
presence of halogens u~ halogen hydrides and sulfates 
or sulfi%es of alkali metals, also catalysts of Zn, Cd, 
AI, Si, Ti, Ge, Sn, Pb, V~ Cr, N, Me, U, Mn, Re, Fe, 
Ni, Co, or Cu or %heir oxides, sulfides, halides, or 
a c i d  salts)~ 6930 

Low-sulfur fuel o i l  from coal (Us ing  cobalt molybdate on 
alumina ca%aleut), 6951 

Low-sulfur liquid fuels from coal. Pape~ No. 1 
(~ydrodesulfurlzatlon and liquefaotlon), 3072 

Maklns liquid fuels from coal (Liquefaction of ground 
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c o a l  i n  s l u r r y ,  s o l v e n t  t r e a t m e n t  o f  l i q u e f a c t i o n  
e f f l u e n t  s t  2 2 0 - 5 0 0 ° F  and 750 -5000  psia and subsequen t  
r e f i n i n g  o f  l iqu id ) ,  8894 

M e t h a n o l ,  coa l  l i q u e f a c t i o n ,  combined  h y d r o g e n a t i n g ,  and 
c r a c k i n g  p rocesses  (Rev iew  o f  p a t e n t s  and l i t e r a t u r e  on 
B e r g l u s  and I .  G. p r o c e s s e s ) ,  5649 

Method f o r  f e e d i n g  d r y  coa l  to  s u p e r a t m o s p h e r i c  p r e s s u r e  
( P a t e n t ) ,  5555 

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 methods o f  r e f i n i n g  b r a u n - c o a l  l o w - t e m p e r a t u r e  t a r  
(Review o f  German work). 5937 

O f f i c e  o f  Coa l  Research h i s t o r y  and a c t i v i t i e s ,  5339 
(CONF-731027-11  

O i l  f r om coa l  ( R e v i e w ) ,  6537 
O I l  f rom coal, 6843 
On p r o d u c t i o n  of liquid fuel from coal in India (Deals 

w i t h  c o a l  g a s i f i c a t i o n ,  g a s  r e f i n i n g ,  and a p p l i c a t i o n  
of Fischer--Tropsch synthesis), 6829 

Other O f f i c e  o f  Coal Research  p r o j e c t s  ( S u r v e y  o f  
p r o j e c t s  f o r  p r o d u c t i o n  o f  low- and h i g h - B t u  gas and 
b y - p r o d u c t s ) ,  5348 

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  C2--C~ alcohols). 7014 

P e t r o l  f rom coa l  f o r  US s t u d i e s  ( P r o d u c t i o n  o f  s y n t h e t i c  
c rude  and natural g a s ) ,  7016 

P o l l u t i o n - f r e e  f u e l s  ( P a t e n t  on p r o d u c t i o n  o f  
d e s u l f u r i z e d  l i q u i d s  and g a s e s ) ,  5539 

Possibilities f o r  u t i l i z a t i o n  o f  Sulcis c o a l  ( P a r t i a l  
l iquefac t ion ,  h y d r o g e n a t i o n ,  e x t r a c t i o n  w i t h  t e t r a l i n ) ,  
6798 

P r a c t i c a l  a d v a n c e s  In t h e  p r o d u c t i o n  o f  l i q u i d  f u e l s  from 
coal (USA work)~ 6381 

Present and future potential of US coal (Discussion of 
desulfurization, gasification, and llquafactlon 
technologies in USA), 2071 

Primary liquefaction of coal by hydrogenation. Chemical 
nature and effectiveness of the vehlcle (Use of 
tetralln, methylnaphthalene, or blphenyl as dispersion 
m e d i u m s ) ,  5780  

P r i m a r y  l i q u e f a c t i o n  by d e s t r u c t i v e  h y d r o g e n a t i o n  o f  the  
oxygen ,  n i t r o g e n ,  and s u l f u r  linkages ( U s i n g  
t e t r a h y d r o n a p h t h a l e n e  f o r  3 ,  6 ,  9,  and 12 h o u r  p e r i o d s  
at  385,  400,  and 4 1 5 o c ) ,  5789 

P r o c e e d i n g s  o f  the Montana C o a l  Symposium ( D i s c u s s e s  
r e s o u r c e s ,  mining, and p r o c e s s i n g ) ,  5169 

P r o c e e d i n g s :  ene rgy  r e s o u r c e  c o n f e r e n c e ,  Oc tobe r  24 and 
25,  1972 ( 2 n d ) .  Annua l  r a p t  ( E x t r a c t i o n  o f  n a t u r a l  gas 
and c r u d e  o11;  i n t e r f u e l  c o n v e r s i o n ;  L u r g l  p r o c e s s ;  
gove rnmen t  r o l e  in  i n s u r i n g  a d e q u a t e ,  r e l i a b l e  ene rgy  
s u p p l y  and t r a n s m i s s i o n  and t r a n s p o r t a t i o n  o f  e n e r g y ) ,  
5487 ( P B - - 2 2 4  7 5 0 / 0 )  

Process  and equ ipmen t  r e v i s i o n s  t o  the  S y n t h e t i c  F u e l s  
P rocess  P i l o t  P l a n t ,  C resap ,  West V i r g t n i a .  D r a f t  
e n v i r o n m e n t a l  impac t  s t a t e m e n t  ( P r o d u c t i o n  o f  l o w -  
s u l f u r  s y n t h e t i c  f u e l  o [1  f rom h i g h  s u l f u r  c o a l ) ,  6986 
( E I S - W V - - 7 2 - 5 1 3 4 - D )  

P rocesses  f o r  coa l  l i q u e f a c t i o n  and the  p r o d u c t i o n  o f  low 
s u l f u r  b o i l e r  f u e l s .  Paper  No. 6 ( D e s c r i p t i o n  and 
compar i son  o f  s e v e r a l  p rocesses  w i t h  emphas is  on 
S o l v e n t  R e f i n e d  Coal P r o c e s s ) ,  6936 

P rocesses  for t h e r m a l  c o n v e r s i o n  o f  c o a l ,  6867 
P r o d u c t i o n  o f  gas by h i g h - p r e s s u r e  g a s i f i c a t i o n  o f  coa l  

and i n f l u e n c e  o f  i n p u t  on the t e c h n o l o g i c a l  p a r a m e t e r s  
o f  t h i s  process, 5113 

P r o d u c t i o n  o f  gaseous and l i q u i d  f u e l s  f rom brown coa l  
( R e v i e w  o f  European methods and d i s c u s s i o n  o f  p o s s i b l e  
applications i n  A u s t r a l i a ) ,  3649  

P r o d u c t i o n  o f  l i q u i d s  and gases f rom Savage,  Montana 
l i g n i t e  by h y d r o g e n a t i o n  w i t h  a n i c k e l  t u n g s t e n  
c a t a l y s t  (NONE),  6879 

P r o d u c t i o n  o f  o i l s  f r o m  coa l  ( C a r b o n i z a t i o n ,  
h y d r o g e n a t i o n ,  and c a t a l y t i c  s y n t h e s i s ) ,  5801 

P r o d u c t i o n  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 ,  6172 

P r o g r e s s  in  the  t e c h n i q u e  o f  l i q u e f a c t i o n  o f  c o a l  ( R e v i e w  
o f  h y d r o g e n a t i o n ,  c a r b o n i z a t i o n ,  and e x t r a c t i o n  Of coa l  
end the  F i s c h e r - - T r o p s c h  s y n t h e s i s ) ,  5818 

P r o g r e s s  in the  t e c h n o l o g y  of moto r  f u e l s  ( L i q u e f a c t i o n  
o f  CH~ f rom 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  250oc 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 
end 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 

P r o g r e s s  in  coa l  r e s e a r c h  (Summary o f  US w o r k ) ,  7029 
P r o j e c t  Western c o a l .  C o n v e r s i o n  o f  coa l  i n t o  l i q u i d s ,  

6923 
Recent  d e v e l o p m e n t  i n  coa l  p r e p a r a t i o n  and u t i l i z a t i o n  

( R e v i e w  i n c l u d e s  0 e n r i c h m e n t  in  c o m p l e t e  g a s i f i c a t i o n ,  
c a r b o n i z a t i o n ,  h y d r o g e n a t i o n ,  end l i q u e f a c t i o n  o f  c o a l ,  
and synthetic hydrocarbons from gases), 21 

Research and deve lopmen t  on t he  c o n v e r s i o n  o f  coa l  to  
gas, l iqu id fuels, and bulk o r g a n i c  chemicals 
(Discussion; 11 r e f e r e n c e s ) ,  6569 

Role o f  reducing processes during the primary stages o f  
t h e  t h e r m a l  d e c o m p o s i t i o n  c f  c o a l  ( R e d u c i n g  
d e p o l y m e r l z a t i o n  p r o c e s s ) ,  6606 

Sc ience  o f  coa l  to  o i l  c o n v e r s i o n  ( P r i n c i p l e s  and most 
i m p o r t a n t  c o m m e r c i a l  p r o c e s s e s ) ,  6075 

Secondary hydrogenation o f  o i l  o b t a i n e d  by the 

l i q u e f a c t i o n  o f  c o a l .  I .  E f f e c t  o f  amount o f  m a t e r i a l  
a l l  f ed  on y i e l d  o f  o i l  p r o d u c t .  6076 

Secondary  h y d r o g e n a t i o n  o f  o i l  o b t a i n e d  by l i q u e f a c t i o n  
o f  c o a l .  IV ( D e t e r m i n a t i o n  o f  y i e l d  a t  400o and 425 to  
500 arm p r e s s u r e  on a MoSs c a t a l y s t ) ,  5118 

S o l i d  and h i g h  q u a l i t y  l i q u i d  p r o d u c t s  f r om coa l  (Gas 
w i t h  c a l o r i f i c  v a l u e  o f  8000 k c a l / c u  • p r o d u c e d ) ,  6915 

S a l v a t i o n  and hydrogenation o f  c o a l ,  8217 
S o l v e n t  e x t r a c t i o n  l i q u e f a c t i o n  o f  coa l  ( S o l v e n t s  such as 

tetralin, decalln, biphen¥1, methylnaphthalane, or 
d l m e t h l n a p h t h a l e n e ) .  6922 

S o l v e n t  e x t r a c t i o n  method f o r  l i q u e f y i n g  coa l  ( T w o - s t a g e  
m e t h o d ) ,  6955 

Squeez ing  h i g h  s u l p h u r  coa l  may c r e a t e  a c c e p t a b l e  f u e l  
(Method f r  production of low-sulfur oils from high 
sulfur c o a l ) ,  7012 

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 feasibility of liquefaction processes), 
7019 

Studies of the kinetics of coal hydrogenation, 6264 
Summary presentation: an o v e r v i e w  of coal conversion 

technology, 52 
Synthesis of fuels for airplane motors (Properties cf 

fuels, e x t r a c t i o n  end cracking process, and 
l i q u e f a c t i o n ;  s y n t h e s i s  o f  b e n z i n e  and d i e s e l  f u e l s ) ,  
5839  

S y n t h e t i c  l iquid f u e l  and i t s  i m p o r t a n c e  f o r  t he  U r s l -  
K u z n e t z k l i  b a s i n ,  5696 

S y n t h e t i c  l i q u i d  f u e l s .  Annual  r e p o r t  o f  t he  S e c r e t a r y  o f  
t h e  I n t e r i o r  f o r  1 9 4 9 ,  6378  

S y n t h e t i c  f u e l s  f r om coa l  ( ~ o l e  o f  t he  f e d e r a l  government  
in  p r o m o t i n g  coa l  c o n v e r s i o n  p r o c e s s e s  and the  g r o w t h  
o f  a s y n t h e t i c  f u e l s  i n d u s t r y ) ,  5598 (WASH-1337- 
3 ( R e v . 1 ) )  

S y n t h e t i c  l i q u i d  f u e l s .  Annual  r e p o r t  o f  the  S e c r e t a r y  o f  
t he  I n t e r i o r  f o r  1950.  I .  O i l  f r om c o a l ,  6466 

Synthetic liquid fuel investigations of the Bureau of 
Hines  ( S u r v e y  o f  sou rces  o f  s u p p l e m e n t a r y  l i q u i d  
fue ls ) ,  6192 

S y n t h e t i c  c r u d e  o l l :  i s  i t  f e a s i b l e  y e t ,  5596 
S y n t h e t i c  l i q u i d  f u e l s .  A n n u a l  r e p o r t  o f  t he  S e c r e t a r y  o f  

t h e  I n t e r i o r  f o r  1 9 5 4 .  I .  011 f rom coal, 6616  
S v n t h e t i c  f u e l s :  s t r a w  man o r  s t r o n g  man in  ene rgy  c r i s i s  

( R e s e a r c h  shou ld  emphas ize  low Btu gas p r o d u c t i o n ,  coa l  
l i q u e f a c t i o n ,  o l1  s h a l e  c o n v e r s i o n ,  and new coa l  m i n i n g  
m e t h o d s ) ,  5809 

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

T e c h n i q u e s  f o r  t he  c o n v e r s i o n  o f  coa l  i n t o  l i q u i d  end 
gaseous f u e l s  in  the  U n i t e d  S t a t e s ,  6784 

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 ,  pub.  
in 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  N o r t h  
Dakota Symposium, B i s m a r c k ,  ND, 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 remova l  o f  n i t r o g e n  o x i d e s  
and sulfur o x i d e s  from f l u e  g a s e s ) ,  6985 ( P B - - 2 1 1  825)  

T e c h n o l o g y  and use o f  l i g n i t e .  P r o c e e d i n g s  o f  a 
c o n f e r e n c e  h e l d  a t  B i s m a r k ,  N o r t h  Dako ta ,  May 1 2 - 1 3 ,  
1971.  1641 

T e s t s  on the  l i q u e f a c t i o n  o f  Canad ian c o a l s  by 
h y d r o g e n a t i o n  ( E f f e c t s  o f  r a n k ,  s u l f u r ,  and n i t r o g e n  
c o n t e n t  on p r o d u c t s ) ,  5899 

Therma l  l i q u e f a c t i o n  o f  a s u b - b i t u m i n o u s  c o a l  ( C o a l  
d i s s o l v e d  in  h y d r o g e n a t e d  p o l y c y c l i c  compound s o l v e n t  
under  H p r e s s u r e  ( 2 0 0 0 - 3 0 0 0  p s l g )  a t  440-450  ° f o r  5 -20  
min). 6953 

Thermal  r e a c t i o n  and h y d r o g e n a t i o n  o f  c o a l .  Vo 
I n v e s t i g a t i o n  on the cou rse  o f  r e a c t i o n  a t  low 
t e m p e r a t u r e  ( l o n g  r e a c t i o n  p e r i o d )  (Up to  3560 f o r  484 
min using SnCI z as c a t a l y s t ) ,  2550 

Thermal  r e a c t i o n s  and h i g h - p r e s s u r e  h y d r o g e n a t i o n  o f  
c o a l .  XVI .  B e h a v i o r  o f  oxygen i n  coa l  in  the  c o u r s e  o f  
l i q u e f a c t i o n ,  6013 

TOSCOAL p rocess  c o a l  l i q u e f a c t i o n  and c h a r  p r o d u c t i o n  
( D e s c r i p t i o n  o f  t e c h n i q u e s  o f  p r o c e s s ) ,  6992 

Use of a refinery LP model to deteraine value Of c o a l  
d e r i v e d  l i q u i d .  Paper  No. 2 (Econom ics  o f  u s i n g  coal- 
d e r i v e d  s y n t h e t i c  f e e d s t o c k  i n  a r e f i n e r y ) ,  3071 

When w i l l  s y n t h e t i c  f u e l s  b e g i n  f l o w i n g  f rom c o a 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 r o c e s s e s  
in USA).  5584 

COAL LIQUEFACTION/BERGIUS PROCESS 
6erg in tzat ion of coa l  and t a r  ( C r i t i c a l  review), 5690 
D e t e r m i n a t i o n  o f  o r g a n i c  bases i n  a B e r g l u s  o i l ,  6695  
H y d r o g e n a t i o n  o f  c o a l :  E n g l i s h  f a c t o r i e s  o f  B l l l l n g h a m  

Imperial Chemical Industries, Ltd. (Drawings and 
d e s c r i p t i o n  o f  p l a n t ;  150 ,000  tons  o f  o i l  p r o d u c e d  by 
B e r g i u s  p r o c e s s ) ,  2396  

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 coa l  
in  the  B e r g i u s  p r o c e s s .  V I .  X - r a y  s p e c t r a l  a n a l y s i s  o f  
FeO c a t a l y s t ,  5637 

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  
in  the  B e r g l u s  p r o c e s s .  I .  I n f l u e n c e  o f  f e r r i c  o x i d e  
c a t a l y s t ,  5679 

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 coa l  
i n  t h e  B e r g i u s  p r o c e s s .  I I .  X - r a y  s p e c t r a l  a n a l y s i s  o f  
f e r r i c  o x i d e  c a t a l y s t .  5680 

I n f l u e n c e  o f  c a t a l y m t s  on the  l i q u e f a c t i o n  o f  Fuahun coa l  
in t he  B e r g l u s  p r o c e s s .  V IZ .  R o n t g e n - r a y  s p e c t r o s c o p i c  
analysis o f  Fe3G ~ c a t a l y s t s  i n  hyd rogen  o r  n i t r o g e n  
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Influence of calal~sts cn the liquefaction of Fushun coal 

in the Barglus process. IU. X--rS~ analysis of Fes0~ 
catalyst, E63~ 

Influence cf catalysts on the liquefaction of Fushun coal 
in the B e r g i u s  process .  V, Effect of FeO catal~st, 5639 

I n f l u e n c e  Cf catalysts en the liquefactlcn of Fushun coal 
i~ the Be~giUS ~rocess. Ill. Influence of ferroso- 
ferric ox ide  catalyst, 5682 

Japan's ccal-liquefactlsn process explained by naval 
expert (Hydrogenation of coal by Bergius process 
f c l i e w e d  b~ d i s t i l l a t i o n  t e  p r o d u c e  g a s o l i n e  and h e a v y  
o i L ) ,  5~0~ 

Liquid products of berglnlsatlon of coal, 5670 
Thermal reaction and the hNdro~enatiOn of coal. II. 

Eerginlzat ioa e~ Fushan coal a t  ZSO to SO0 o, 5697 
COAL LIQUEFACTION/CATALYSTS 

Future c e t a l ~ t i c  requirements far synthetic energy fuels 
( F r o ~  c o a l ) ,  6~8Z 

COAL LIQUEFACTiON/CHEMICAL EEACTICN KINETICS 
Hydrogenation sf solid fuel (Review of methods for 

obteinin~ liquid fuels fro~ coal), 6937 
Synthetic fuels process ( D e s c r i p t i o n  of coalliquefaotlon 

process; recycle ef natural solvent), 6946 
CJAL LIQUEFACTI~N/CflED P~OCESS 

Char cll e~ePg~ development (Process for more effestively 
u t i l l z [ n ~  coal|, 6850 (PAR-534) 

Clean fuels from coal. Project CUED (Char Oil-Energy 
Developmsn±) (Review with 6 references), 6997 

Gasoline from c o a l  (Biscussion of general aspects of coal 
tc l iqu id  fuel prcoram), 88~i 

Hydrcgenated CUE3 o i l .  Paper No. 3 (Hydrogenation of ell 
produced by tb~ COEO prncess)~ 6974 

H~drcgen~tlcn ef COED process coal-derived oils, 6959 
Lc~ sulphur fuels from C£ED Syncrude (From liquefaction 

cf coal), 702! 
Proces~ dsvelop~ent unl% results and ~ommereial analyses 

(Analysis of CUED process), 6912 
~nthetic fuel~ industr N based on Rocky Mountain coals, 

6930 
~ e c h n o l c g i c a l  a]ternatlues te flue gas desulfurization 

(Statu~ cf cc~l liquefaction and gasification 
proces~e~], I~5~ 

CCAL LIGUEFACTION/COST 
Desulfurlzatic~ of waste gases and fuels (Literature 

surve~ i~cludin~ legislative measures~ cost 
calculatics~, and prccssses), 1947 

COAL LIOUEFACTION/CSF PROCESS 
Clean f~els via the CSF [Con~l Synthetic Fuel) Process 

( R e v i e w  w i t h  ne references), 6999 
Coal's ant/ante into gasoline market set at 3 ~r 

( D e s c r i p t i o n  o f  Consol Process), 6844 
Coal l i q u e [ a o t i o n  - a progress report (Review of pilot 

p lan t  development=), 69~I 
Coal iiguefacZi~n. Prcgrezs report (Pilot plan% studies 

of Consal process), 6~29 
Consol ~Nnthetic fuel proces~ (For production of gasoline 

from coal), 6913 
~r~gtne~rin~ ev;~lu~tion and review of CO,SOL synthetic 

rue| process (Converts high-sulfur Eastern coal %o a 
la~-~slfur fuel oil), 6977 

F i n a l  r ~ o r % ,  development Of CSF coa l  llguefaction 
process (LAuefactlon fcllcsed b~ hHdrocracking of 
extract  Wreduces accpetable utili%~ feel), 7005 (EM- 
236~) 

Pilot plant for ~asoli{e production from coal  in the U.S. 
(After ~olvent extraction, coal extract i s  h~drogenated 
cn f~xed bed o f  Co--Mr--if oxide catalyst at 4250C and 
210 aim; p i l o t  plant is te~ting new catalyst based on 
Zn chloride that ma~ be c~pable of d i r e c t  convers ion  of 
c a a l  i n t o  9 ~ o l i n e ] ,  6B~6 

Production of liquid fuels f rom coal in the US 
(Description of  pilot p l a n t  f o r  produc t ion  of liquid 
fuel~ main[~[ 9asoline, b~ ~ethod of incomplete coal 
hydropena t ion } ,  6B60 

~ t a r t - u p  and i n i t i a l  o p e r a t i o n s  at C r e s a p  p i l o t  p l a n t .  
P e r i o d  - No~ t ,  1 9 6 6 - J u n  50,  1968 ( E u a l u a t t u n  o f  C o n s s l  
process for production o f  g a s a l i n e ] ,  6907 

Su+mer~ r e p o r t  on Project G : s o l i n e ,  p e r i o d  S e p t e m b e r  
19aS-June 196q. R and ~ report No. 39 ,  Volume I 
(Liqa~factie~ preaes~ fo r  production o f  gasoline f rom 
c o a l ) ,  6gii (EN-2282) 

O~L LIQUEFaCTION/ECONOmICS 
Chemical b~-~.roducts from coal (Prsduetlon of alkenes+ 

a~c+atic~, H, ammonla+ S tar acids; conceptual all- 
chemical r~fi~er~), 7380 (PB-!50876) 

Co~i-oil-g~s refiner~ offers SNG, refinery feed, low- 
sulfur fuel o i l  (Process design, operating variables, 
c o s t s ,  product values, and economic feasibility of 
coal-conversion complex for production of high-S%u gas, 
liquid feedstock for petrclem refinery, and Iow--S fuel 
for power plants were examined], 5473 

Liquid fuels and chemicals from coal (Review with 24 
references), 68~I 

P r o b l e m s  involved in the industrlalization o f  coa l  
hydrcgenatio~ processes, 29~0 

S~nthetic liquid fuel (Review o f  processes f o r  synthesis 
of llquid f e e l ~  f r e m  c o a l ;  economics of processes), 
~Z6~ 

Unconve~ticnel methsd~ cf hydrogenating coa l  (Usual 
methods r e ~ r d e d  as uneconomical; propose use of 

mona%emir H, e l e c t r i c a l  d t s c h a r g e s ~  u l t r a s o n i c  e f f e c t s ~  
e t c . ;  r ev iew  o f  research  and paten%s)% 2164 

COAL LIQUEFACTION/EQUIPMENT 
Coal l i q u e f a c t i o n  by u se  of  a s e l e c t i v e  s o l v e n t  ( C o a l  

p a s s e d  in%o u p p e r  end o f  v e r t i c a l  l i q u e f y f n 9  z o n e  a t  
3 0 0 -5 0 0  ° and 500 p s t g ;  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  a r e  
Pd on A1 oxide or Co molybdate; suitable solvents are 
t e % r a l i n ,  d e c a l i n ,  b i p h e n y l ,  o r  o t h e r  H - d o n o r  type 
solven%s)~ 6916 

Coal liquefaction u s i n g  carbon radical scavengers (Yields 
increased by liquefying c o a l  as slurry In H donor 
solvent in presence of quinones, Is Rr, CI, HI, HBr, or 
Ha1)# 6990 

Conversion of coal %o liquid hydrocarbon products (Coal 
converted %o motor fuels by mixing coal with gas oil, 
treatment with M and water, fractiona%ing effluent, and 
hydrogenation and coring of selected fractions), 6925 

Liquefaction of some western coals (Free-fall reactor at 
2000 psig H and 400 and 7000; Zn chloride catalyst 
gives lower conversion than Sn chloride but is eaglet 
to  add and recover], 6910 

L iqu id  fuels from coal by the H-coal process (Bench-scale 
tests and operatlen of an H-coal process development 
unit for 3 years indicate desirability of building 
250tpd demonstration plant %o obtain scale-up 
information for commercial plant and to confirm process 
economies], 6893 

Quadriphaae low-pressure method for partial liquefaction 
of coal, 6831 

Upflow coal liquefaction, 8979 
Opflow three-phase fluidized bed coal liqusfaetlon 

r e a c t o r  system (Equipment], 6978 
COAL LIQUEFACTION/PISCHER-TROPSCH SYNTHESIS 

Oi l  from coal (Use of Sn oxalate as catal~st in reduction 
o f  CO), 6221 

COAL LIQUEFACTION/FLOWSHEETS 
Liquid fuels and chemicals from coal (Reuiew with 24 

references], 6661 
COAL LIQUEFACTIOM/FLUIDIZHD BED 

Catalytic hydrogenation of coal to l i q u i d  hydrocarbons, 
6926 

COAL LIQUEFACTIoN/FoRECASTING 
Chemical by -p roduc ts  f rom coa l  ( P r o d u c t i o n  o f  a lkenes ,  

aromatics, M, ammonia, S tar acids; eonaeptual all-- 
chemical refinery), 7300 (PB-180878) 

COAL LIQUEFACTION/H-COAL PROCESS 
Clean fuels from coal. Present states of the H-Coal 

Process (Revlew with no references], 7000 
Coal: a past and future king (Describes H-coal 

liquefaction process and oxygen-enriched gasification 
prosess), 5569 

Coal can yield low-sulfur fuel oil (Use of H-coal process 
to produce fuel oil and crude naphtha), 6933 

H-neat: oonversion of western coals, 7013 
H-coal production of low sulfar fuel oil. Paper No. 6 (H- 

coal process far liquefaction of coal), 6901 
Liquid fuels fom coal by H-coal process, 6892 
Make liquid fuels from coal (Diacussion of H-Coal process 

for liquefaction of coal), $832 
Technological alternatlues to flue gas dasulfurlza%ion 

(Status of coal liquefaction and gasiflcatien 
processes), 1853 

COAL LIQUEFACTION/IN-SITU METHOD 
Liquefaction study of several coals and a concept for 

undergroand liquefaetlon (Reaation ef coal with 
hydrogen-donor solvents), 7008 

Synthetic Liquid Ruels. 1948 annual report of the 
Secretary of the interior. I. O i l  from coal (Oil from 
c o a l ;  o l l  f rom o l l  shale; l i qu id  fuels f rom 
agrieultaral residues; and secondary recovery, and 
petroleum chemistr~ and refining research], 6289 

Underground liquefaction of coal (Mydrogenatien of coal 
a% 288-454 ° and I000 p.s.i, underground; catalyst may 
be I, HI, or organic I compound~ e.g., CMsl or CHIn], 
6557 

COAL LIQUEFACTION/LIGNITE 
Mechanism of lignite liquefaction with carbon monoxide. 

Paper No. 18 (Naturally occurring alkaline compounds 
act as catalysts), 6962 

COAL LIQUEFACTION/MEETINGS 
Clean fuels from coal. Conference held a% Chicago, 

Illinois, September 10-14, 1973, 5422 
COAL LIQUEFACTION~RESEARCH PROGRAMS 

Coal: technology (Summary report of various c u r r e n t  
government and private activities in coal processing], 
5636 

Coal research i n  1970 (Review of mining, preparation, 
llquefac%icn, gasificatios~ combustion, and environment 
c o n t r o l ] ,  6942 

Coal t echno logy :  key te  c lean energy (Summaries o f  
i n d i v i d u a l  research p r o j e c t s  ( h i g h - b t u  gas, l aw -b tu  
gas, l o w - s u l f u r  l i q u i d  and s o l i d  f u e l s ,  power 
g e n e r a t i o n  systems, and suppo r t i ng  p rehea ts )  and 
p a t e n t s ,  l i s t  o f  t e e h u i c a l  r e p o r t s ) ,  54 (MP-20132) 

Exxon commits SIR m i l l i o n  to coa l  R and D (Research on 
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 ) ,  5514 

Hydrogenat ion  o f  coa l  (Review o f  l a t e s t  (1939]  reaearch 
in  coa l  l i q u e f a c t i o n ] ,  5848 
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........................................................... 
Recent research on the l iquefact ion of ccal (Review on 

modif icat ion of Bergius prccesst corona process, and 
heating coal in e lec t r i c  arc; 4 references), 6825 

Report o~ ccal research in Western Europe, 5398 (CONF- 
731027-3) 

Report cn ccal research in the United States, 5397 (CONF- 
7 3 1 0 2 7 - 2 )  

Role of coal in the supply of power t 6871 
Unconventional methods of hydrogenating coal (Usua l  

eethods regarded as uneconomical; propcse use of 
monatomic H~ electrical discharges, ultrasonic effects, 
e t c . ;  r ev iew  o f  r e s e a r c h  and p a t e n t s ) ,  2154 

COAL LIQUEFACTION/REVIEWS 
Coal l iquefact ion projects underway (Br ie f  review of 

methods being developed in the USA for production of 
l iqu id  fuels from coal) ,  6841 

C o n v e r s i o n  o f  coa l  t c  g a s o l i n e  (Rev iew o f  t e c h n i q u e s  with 
64 references}~ 6882 

C o n v e r s i o n  o f  coa l  i n t o  o i l s ,  5646  
L i q u e f a c t i o n  a~d g a s i f i c a t i o n  o f  c o a l  ( R e v i e w  w i t h  

r e f e r e n c e s  to patents)9 7020 
P resen t  s t a t u s  and o u t l o o k  c f  coal l i q u e f a c t i o n ~  5647  
P r o d u c t i o n  o f  l i q u i d  f u e l s  f rom c o a l  ( R e v i e w  w i t h  9 

r e f e r e n c e s ) ,  6970  
Recent deve lopments  in coa l  u t i l i z a t i o n  (Rev iew o f  coa l  

c a r b o n i z a t i o n ,  h y d r o g e n a t i o n ~  and l i q u e f a c t i o n  p r o d u c t s  
( i00 references)), 2262  

Work in  p rog ress  in  the  Un i ted  S t a t e s  on new methods of 
coal processing (Review), 5052 

COAL LIQUEFACTION~STATISTICAL MODELS 
T h e r m a l  l i q u e f a c t i o n  o f  brown c o a l  in  Tyumen p e t r o l e u m  

s t u d i e d  by e x p e r i m e n t a l - s t a t i s t i c a l  methods ( O p t i m a l  
c o n d i t i o n s  i n v e s t i g a t e d  for p r o d u c t i o n  o f  l o w - a s h  coke  
by l i q u e f a c t i o n  o f  brown c o a l  i n  h igh -S  c r u d e  o i l  
f r a c t i o n s  b o i l i n g  above 240o)~ 6973 

CCAL LIOUEFACTION/SYNTHOIL PROCESS 
S y n t h i c l  p rocess  c o n v e r t s  coa l  i n t o  c l e a n  f ue l  o i l  

(Hydrodesulfurization for converting coals into 
n o n p o l l u t i n g  f ue l  cll with v e r y  low S and ash 
c o n t e n t s ) ,  6991 

COAL LIQUEFACTION/USA 
C a p t u r i n g  c lean  gas and o i l  f rom c o a l  (Need f o r  c r a s h  

e n g i n e e r i n g  program on c o a 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  in  USA)~ 55~4 

COAL MINING 
S y n t h e t i c  f u e l s :  straw man or  s t r o n g  man in  energy crisis 

(Resea rch  shou ld  emphasize low Btu  gas p r o d u c t i o n  t coa l  
l i q u e f a c t i o n ,  o i l  s h a l e  c o n v e r s i o n ,  and new coa l  m in i ng  
m e t h o d s ) t  5509 

COAL PASTES/CHEMICAL PREPARATION 
Coal h y d r o g e n a t i o n  ( C o a l m o i l  pas te  p r e p a r a t i o n  f o r  coa l  

h y d r o g e n a t i o n  p r o c e s s ) ,  2865 
G r i n d i n g  o f  coa l  in  l i q u i d s  f o r  c rude  pas te  p r e p a r a t i o n  

f o r  c o a l  h y d r o g e n a t i o n ,  35 
Method o f  c o a l - p a s t e  p r e p a r a t i o n ,  7433 

COAL PASTES/HYDROGENATION 
A g i t a t i o n  in l i q u i d - p h a s e  c o a l  h y d r o g e n a t i o n  p rocess  and 

I t s  s c a l e  e f f e c t  ( P r e s s u r e  o f  300 arm; t e m p e r a t u r e s  o f  
4~5 t o  4 5 5 ° C ) ,  2974 

Coal h y d r o g e n a t i o n  p rocess  (Medium t e m p e r a t u r e  and 
p r e s s u r e s  in c o m b i n a t i o n  w i t h  low space v e l o c i t i e s ;  use 
o f  coa l  p a s t e s ;  H passed t h r o u g h  pas te  a t  175 t o  840 
arm and 490 to  560oc ;  e q u i p m e n t ) t  2982 

E f f e c t  o f  h y d r o a r o m a t i c  mixing oil and combined mixing 
oil on h y d r o g e n a t i o n  of coa l  pas te  (N ieO a as c a t a l y s t  
f o r  h y d r o g e n a t i o n  of coa l  pas te  w i t h  c y c l o h e x a n o l ) ,  
2696 

Hea t i ng  coa l  pas tes  p r i o r  to  t h e i r  h y d r o g e n a t i o n  (Coal 
pas te  made with o l i ,  t a r j  o r  coa l  e x t r a c t s ) ,  2666 

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  o f  c o s t  by 
e x p e r i m e n t a l  f l o w  p l a n t  ( P l a n t  des igned  to  h y d r o g e n a t e  
50 to  80 kg o f  c o a l / d a y  a t  700 arm; coa l  fed am p a s t e ;  
a g i t a t i o n  o f  pas te  has e f f e c t  on r e s u l t s ) ,  6816 

H y d r o g e n a t i o n  o f  c o a l  ( C o a l  ( p u l v e r i z e d )  and c a t a l y s t  
mixed in  pas te  w i t h  heavy o 1 1 )  p r e f e r a b l y  
h y d r o a r o m a t i c a ) ,  2766 

H y d r o g e n a t i o n  o f  coa l  by s e m l t e c h n l c a l  p l a n t  
( H y d r o g e n a t i o n  a t  410 ° and 200 a t e ;  u s e  of NleOst  
SnCle ,  ZnCl e , o r  SnClz + NH~CI a s  c a t a l y s t ) ,  2655 

H y d r o g e n o l y s l s  and s t r u c t u r e  o f  Hokka ldo  c o a l s .  I (Use o f  
Bayer c a t a l y s t ;  i n i t i a l  H p r e s s u r e  o f  100 a t m t  
t e m p e r a t u r e s  o f  425 and 4500;  and c o n t a c t  t ime  o f  2 
h r )~  2986 

H y d r o g e n o l y s l s  o f  coa l  ( H y d r o g e n a t i o n  o f  coa l  p a s t e ;  
r e a c t i o n  s h o u l d  be c a r r i e d  o u 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 ;  minimum d e n s i t y  o i l s  recommended f o r  
pas te  f o r m u l a t i o n ) !  2941 

Liquid  h y d r o c a r b o n s  f rom c o a l  ( H y d r o g e n a t i o n  o f  c o a l  
pas tes  under  p r e s s u r e  a f t e r  a d d i t i o n  t o  a c a t a l y t i c a l l y  
a c t i v e  subs tance  d i s s o l v e d  in  a ke tone  o r  a l d e h y d e ) ,  
5991 

Product ion o f  l i q u i d  f u e l s  f rom c o a l  i n  C e n t r a l  
queens land  (Two methods p r e s e n t e d  a r e :  F l e c h e r - - T r o p s c h  
s y n t h e s i s  and d i r e c t  h y d r o g e n a t i o n :  compar i son  o f  Saso l  
and H-Coal  p r o c e s s e s ;  l a t t e r  was c o n s i d e r e d  to  be more 
e c o n o m i c a l ;  h y d r o g e n a t i o n  o f  c o a l  pas te  a t  400 t o  500oc 
and 100 to  200 a rm) .  6861 

S t u d i e s  on c o a l  h y d r o g e n a t i o n  p r o c e s s  (Use o f  a u t o c l a v e  

t h a t  h a n d l e s  8 l i t e r s / h r  o f  c o a l  p a s t e  to  p r e p a r e  
a r o m a t i c  c o m p o u n d s ;  s t u d y  o f  k i n e t i c s  o f  p r o c e s s ) ,  2955 

Sympos ium on c o a l  h y d r o g e n a t i o n .  The c o a l - h y d r o g e n a t i o n  
demonstration plant at Louisiana, Mo. (Hydrogenation in 
d e m o n s t r a t i o n  p l a n t  a t  700 a i m ;  Fe c a t a l y s t ) ,  6392  

COAL PASTES/PYROLYSIS 
H ~ d r o g e n o I y s i s  c f  c o a l  ( H y d r o g e n a t l c n  o f  c o a l  p a s t e ;  

r e a c t i o n  shou ld  be c a r r i e d  out  a t  h i g h e s t  t e m p e r a t u r e  
and pressu re ;  minimum d e n s i t y  o i l s  recoemended f o r  
p a s t e  f o r m u l a t i o n ) ,  2941 

C~AL RESERVES 
Coa l :  t e c h n o l o g y  (Summary r e p o r t  o f  v a r i o u s  c u r r e n t  

government  and p r i v a t e  a c t i v i t i e s  in coa l  p r o c e s s i n g ) ,  
5506  

COAL RESERVES/AVAILABILITY 
Survey of coal a v a i l a b i l i t l e s  by sul fur content. Final 

r e p o r t  ( E f f e c t s  o f  p h y s i c a l  d e s u l f u r i z a t l o n  on 
a v a i l a b i l i t y  o f  low s u l f u r  c o a l s ) ,  1718 ( P B - - 2 1 1  5 0 5 )  

COAL RESERVES/ILLINOIS 
E v a l u a t i o n  o f  s i t e s  f o r  an I l l i n o i s  c o a l  g a s i f i c a t i o n  

i n d u s t r y .  F i n a l  r e p o r t ,  p repa red  in c o o p e r a t i o n  w i t h  
I n s t i t u t e  o f  Gas T e c h n o l o g y ,  Ch i cago ,  I L  ( P l a n t  can be 
o p e r a t i o n a l  by 1975-76 a t  a cos t  o f  80 to  91 
c e n t s / m i l l i o n  BTU f o r  p i p e l i n e  g a s ) 1  5300 ( P B - - 2 1 4  
18012)  

COAL RESERVES/USA 
T r e n d s  in  s o l i d  f u e l  r e s e a r c h  ( U n d e r g r o u n d  g a s i f i c a t i o n  

overcomes h igh  mining wages) ,  3569 
COAL TAR 

C e r t a i n  p rob lems in the t r e a t t n g  o f  coa l  t a r s  ( R e v i e w ,  33 
r e f e r e n c e s ) ,  30 

Coal t a r  as a source  o f  v a l u a b l e  p r o d u c t s  ( R e v i e w  w i t h  44 
r e f e r e n c e s ) ~  6636  

F r e e z e - s t a b l e  f u e l  o i l s  f rom c o a l  t a r ,  6620  
Fundamenta l  r u l e s  o f  h i g h - t e m p e r a t u r e  c o a l - t a r  t r e a t m e n t  

[ i n  P o l a n d ] .  I I  ( D i s c u s s i o n  o f  d e v e l o p m e n t ) ,  31 
German h i g h - t e m p e r a t u r e  c o a l - t a r  i n d u s t r y  (German 

m a n u f a c t u r i n g  p r o c e d u r e s ,  e q u i p m e n t ,  and uses for h igh  
t e m p e r a t u r e  c o a l - t a r  p r o d u c t s ) ,  7364 

H y d r o g e n a t i o n  o f  coa l  and c o a l - t a r  o i l s  under t u r b u l e n t  
f l o w  c o n d i t i o n s  ( C o a l  i n  a n t h r a c e n c e  o i l ;  200 a im 
p r e s s u r e ;  5 6 0 0 ) ,  2563 

I n v e s t i g a t i o n  i n t o  the n a t u r e  and p r o p e r t i e s  o f  coa l  t a r  
( R e l a t i o n s h i p  between t e m p e r a t u r e  and c o n s i s t e n c y ) ,  
7402 

Recent work on coal  t a r  (Rev iew 35 r e f e r e n c e s  f rom 1940 ) ,  
6089 

Tars  f rom the  g a s i f i c a t i o n  c f  the  brown c o a l s  o f  the  
I r s h a - B o r o d i n s k o e  d e p o s i t s  - a v a l u a b l e  raw m a t e r i a l  
f o r  t he  chemica l  i n d u s t r i e s  ( T a r s  produced under 
p r e s s u r e  i n  steam-O g a s i f i c a t i o n  c o n t a i n  p h e n o l s ,  
p y r i d i n e  basest  and h y d r o c a r b o n s ) ,  4610 

COAL TAR/BIBLIOGRAPHIES 
H y d r o g e n a t i o n  o f  coa l  end coa l  t a r s ;  r ev i ew  and a n n o t a t e d  

b i b l i o g r a p h y  o f  work p u b l i s h e d  In  1959-1970 ,  3070 
COAL TAR/CARBONIZATION 

C u r r e n t  t r e n d s  i n  t h e  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 i c a l s  by coa l  
h y d r o g e n a t i o n  and hyd rogen  p r o d u c t i o n  from coke -oven  
gas), 153 

L o w - t e m p e r a t u r e  b i t u m i n o u s  coa l  t a r  ( C e r b c n l z a t i o n  
p r o c e s s e s ,  y i e l d s ,  and uses a re  d e s c r i b e d ) ,  85 

COAL TAR/CHEMICAL ANALYSIS 
A n a l y s e s  o f  t a r s ,  c h a r s ,  gases ,  and wa te r  f o u n d  in  

e f f l u e n t s  f rom the  Syn thane  p r o c e s s .  T e c h n i c a l  p r o g r e s s  
r e p o r t ,  5578 ( P B - 2 2 9 2 1 8 / 3 )  

Review o f  coa l  t a r  t e c h n o l o g y .  V I I I .  A n a l y t i c a l  
t e c h n i q u e s  ( 2 6  r e f e r e n c e s ) ,  6863 

COAL TAR/CHEMICAL COMPOSITION 
Bas i c  c o n s t i t u e n t s  o f  l o w - t e m p e r a t u r e  coa l  t a r  ( P y r l d l n e  

s e r i e s ) ,  7405  
Chemical  s t u d y  of t a r s  o b t a i n e d  by l o w - t e m p e r a t u r e  c o a l  

c a r b o n l z a t i o n w  66 
Composition o f  the  f r a c t i o n s  o f  p r i m a r y  and h i g h -  

t e m p e r a t u r e  t a r ,  7409 
C o m p o s i t i o n  o f  l o w - t e m p e r a t u r e  t a r s .  V. I n v e s t i g a t i o n  o f  

the  a l c o h o l i c  c o n s t i t u e n t s  ( F o r m a t i o n  o f  me thano l )~  
7410 

C o n t r o l l e d  o p e r a t i o n  o f  a c a r b u r e t e d - w a t a r - g e a  p l a n t .  I, 
F a c t o r s  i n f l u e n c i n g  t he  p e r f o r m a n c e  o f  the p l a n t .  35th 
r e p o r t  o f  the J o i n t  Research Commit tee o f  the 
I n s t i t u t i o n  and Leeds U n i v e r s i t y  (Work c a r r i e d  ou t  
s i n c e  1928 In  r e s e a r c h  L a b .  o f  Dep t .  o f  S c i e n t i f i c  and 
I n d u s t r i a l  R e s e a r c h ) ,  3140  

L o w - t e m p e r a t u r e  t a r a :  r e c e n t  work on t h e i r  c o n s t i t u e n t s ,  
2207 

S tudy  o f  the  t a r s  and o i l s  produced f r o e  c o a l ,  7411 
The c h e m i c a l  c o m p o s i t i o n  o f  the  l i g h t  f r a c t i o n  f rom the  

pr imary  t a r  f rom C h e l y a b l n s k  brown c o a l s  and the 
s t a b i l i z a t i o n  o f  t he  h y d r o c a r b o n  p a r t  o f  the 
' ' b e n z l n e * ' ~  5744 

COAL TAR/CHEMICAL PROPERTIES 
P h y s i c a l  and c h e m i c a l  p r o p e r t i e s  o f  coa l  t a r  

( F r a c t i o n a t i o n  o f  g a s o l i n e  f rom coa l  t a r ) ,  7624 
COAL TAR/CHEMICAL REACTION YIELD 

D e c o m p o s i t i o n  o f  coa l  s u b s t a n c e s  o f  N o r t h e r n  Bohemian 
l l g n l t e s  under  i n c r e a s e d  p r e s s u r e  (Gas o b t a i n e d  mt h i g h  
p r e s s u r e  c o n t a i n e d  more methane and l e s s  H; i n c r e a s i n g  
g a s i f i c a t i o n  t e m p e r a t u r e  dec reased  aemicoke and t a r  
y i e l d  and i n c r e a s e d  gas y i e l d ) ,  6092 
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Development and i~prcve~e~t ef coal tar conversioe 

techncl~N (~eulew with 122 refsrences), ~884 
Hydroaro~atic scIvent~ frc~ Iow-F~rolysis tar. 

(HpdrcarO=c%i¢ ~olvents from u n d e r g r o u n d  c o a l  
9 a s f i c a t i o ~  t~r) (NCNE)~ 5Ofl~ 

CCAL TAS/CH~H~ST~Y 
So~e a s T e c t ~  a f  the c h e ~ i ~ t r ~  c f  coal tars. I. Chemical 

nature, li. Corer=| characteristics and chemical 
oom~c~ition c f  d o c k - j e t  tars~ 7299 

C6AL TAK/C~AC~ING 
Cetel~%ic cleavage and h~droge~ation of low-temperature 

t a r ~  (C~m~rison o f  catalysts), 2181 
CataLytic hvdrcc~ack[ng. Mechanism of hydrocracking of 

low-te~perature coal t~r ( P r o d u c t i o n  of gasoline), 6887 
Catalytic hudrosracking. H~drocracking o f  a low 

temperature cc~I tar (Production of prs~ium-grade 
~ s o l i n e  u s i n g  catalysts  o f  s u l f a t e  o f  Ni and W 
supported on Si diexid~ and AI oxide)~ 6890 

CetalNtie hudrcoenation of seconder N gasoline of brown- 
c o a l  tar, 222~ 

C r a c k l ~ q  c o a l - t a r  c o n s t i t u e n t s ~  7044 
C r a c k i n ~  o f  l o w - t e m p e r a t u r e  ~a~ and t a r  f r o ~  brown coa l  

(Us~ of C~CI~, Fe, bras~, pumice, Cu, and chalk)~ 7051 
Cracklng of [e~-te~peratu~ coal tars and the 

gerginizetlcn of l~w-tempera%ure teal tar in the 
presence c f  catalVStS (Mcl~hdio oxide and pentamlne 
co~alt chlarid~ catalysts], 7038 

Crac~in~ o f  lo~-temperature coal tar (400 to 800 ° under  
atmc=pheric ee reduced ~res~ure)s 6631 

Cracking ef is~-temperature t=rs (Tests c a r r i e d  out at 
Universal ~[I Product~ Co~pan~]~ 7045 

Cracking process In @as-making industr~ (1250 Btu)~ 7046 
Direct p r c d u c t ~  of stab~iizsd cracked benzines from 

coat, ~sod, lignite, and similar materials~ 5938 
Fluidized-bed le~-temperatur~ carbonization of bituminous 

c o a l  a~d thermal c r a c k i n g  s f  the tar vapors~ 176 (BM- 
Nl-73Z~} 

F o r m a t i o n  ef aromatic a~d h~droaromatlc compounds from 
unsaturated compound~ h~ pressure hydrogenation o f  a 
cracking benzine, 571~ 

Fuel pr~ees~In(I fluldized bed~ (Review of literature; 68 
references], ~070 

Gas producer (Equipment), 4602 
Cenerat~r tar ~rcm brow~ coal and catalytic cracking Of 

the t~r ( F r a c t t e n  b o i l i n g  from 180 to  360 ° was 
c r a c k e d ) ~  6~9 

H~drccreckin~ of Jow--te~erature tars (Description of Paw 
mater~als~ apparatus, and procedure; increase i n  
pressure increased yield of coke and gaseous products 
end increased degree of cracking and hydrogenation of 
asphalts and resinous products; increased ratio o f  H to  
raw material ~nc~eased N i e i d  of ~asoline and gaseous 
product~], 6~1~ 

H y d r o c r u c k i ~  9 c f  c e d l  tar ( C o - - H e  o x i d e  o r  s u l f i d e  
cata]~st~)~ ~050 

H ~ d r o c r a c k i n 9  of I o w - t e m p e r e t o r e  c o a l  t a r s .  ~ .  
H~drccrackin9 of a n e u t r a l  fraction ( 250 -3500 )  (Use of 
active C ~nd }Jig-impregnated e c t i v e  C as catalysts), 
6gO~ 

H y d r c c r a c k i n ~  of low--temperature ccel tars° ~. 
Hwdrocracking of a neutr=l oil  fraction (250-3500) (Use 
c f  c a t a l ~ t ~  cos%ainln~ Ni~ Co, and He on molecular 
s i e v e ~  and sillca-alumina c r a c k i n g  catalys%)~ 6906 

Hydrocrncki~ of high-hcil~ng coal tar fractions in a 
fixed bed catalyst eta pressure Of ~0 aim 
(Hydrocracking in 250-mi r e a c t o r  in presence of Co 
o = i d ~ - - M s  c x I ~ e - - ~ l  o x i d e  c a t a l ~ % ) ,  2933 

l!~drccracki~q of ~ neutral, low-temperature %at fraction 
(H~drccr~eki~9 of neutra~ low temperatare tar fraction 
ove~ (11SiOz--~l=Oz, (2) CoHoSO~ on SiOa--AlaOa, and 
(3) NiS cn SiOa---AlmO~), 6830 

Hydrcgenattcn-cracklng of tars° II. Preparation of a 
catalyst (~ro~araticn of alumina-gel supported NH~ 
mc~bd~te catal~st; effectiveness of Me sulfide 
cetal~st}, Z~64 

H~drogenation--cracking of tars. I. Preliminary 
experime~i:~ (Dependence cf pressure on temperature; 
euaiueticn Of catalysts), 2390 

H y d r c g e n m l g s i ~  end str~cture o f  Hakkaldo coa l s  (Concluded 
that h~drc~e~oiNsis cf csal begins wlth liberation o f  
b o t h  t a r  a c i d ~  and  s a t u r a t e d  h y d r e c a r b c n s ) ~  2939 

I n f l u e n c ~  s f  d i s t i l l a ~ i s n  c o n d i % i c n s  on t h e  i g n i t i o n  
p r o p e r t £ e ~  of  d i e s e l  f u e l s  o b t a i n e d  f rom b r o w n - c o a l  
t a r ~  70~0 

~inetic~ of hNdr¢orac~in~ mf low temperature coal tar 
(Use cf both autoclaves wlth catalyst of sulfides of Ni 
and W supported on ilica-alumina; gasoline obtained at 
500 s and  ~000 p s i ;  equation for relationships be%wean 
rate co,starts f o r  ~asoline formations desulfurizatlon~ 
and denltrcgenation}~ 7141 

K i n e t i c ~  cf hydresenolysis o f  low--temperature coa l  %at 
( E a r t h  a u t o c l a v e  with Me oxide catalyst produced 
gasoline at 475 ° and 3000 psl; ra%e-determinlng step is 
chemlsorp%ion o f  tar molecule~ on catalyst)~ 6859 

Lcw-tempsrature tar and oil: properties and applications 
(Processing by dlstillatlen~ c r a c k i n g  under pressure, 
h~drcgenatlcn under pressure~ and solvent extraction 
with ethanol, SOa, or phenol), 266g 

Low- tempera tu re  cok ing  and %he p r o d u c t i e n  o f  l i q u i d  f u e l  
(Yields from distilla%icn~ cracklng, and hydrogenation 

of tarz), 6572 
Method of processing high-bc£1ing coal-tar fractions 

(Processing o f  h i g h - b o i l i n g  coa l  t a r  f r a c t i o n s  i n t o  
l o w - b o i l i n g  a r o m a t i c  h y d r o c a r b o n s ;  h y d r c c r a c k i n g  a t  lO 
to  50 atm and 450 to 700oC in presence o f  CC-alumina 
c a t a l y s t s ) ,  2960 

Me%hod o f  p r o c e s s i n g  h i g h - b a i l i n g  c o a l - t a r  f r a c t i o n s  
( P r o c e s s i n g  o f  h i g h - b o i l i n g  c o a l  %at f r a c t i o n s  i n t o  
l o w - b o i l i n g  a r o m a t i c  h y d r o c a r b o n s ;  h ~ d r e c r a c k i n g  a% ZO 
t o  50 a%m end 300 %o 35geC in  p r e s e n c e  o f  C o - a l u m i n a  
catalysts), 2961 

Motor fuel from coal and oil shales, 7060 
P r e s s u r e  g a s i f i c a t i o n  o f  s o l i d  f u e l s  ( C a l o r i f i c  v a l u e  o f  

gases produced bg pressure gasification of solid fuels 
with 0 or G-enriched air and steam is increased by 
c a t a l y t i c  c r a c k i h g  o f  t a r  p r o d u c e d ) ,  4348 

P r o c e s s i n g  o f  b r o w n - c o a l  t a r  f o r  m o t o r  f u e l  by means  o f  
pressure-temperature c r a c k i n g ,  7071 

Processing o f  c o a l  tar by h y d r o c r a c k i n g  a t  low pressure 
(Review of me%hods of coal tar processing; new data on 
hydrocracking 0% 500-50 s and 50 a%m with ~l--Co~Mo 
catalyst; yield of aromatic hydrocarbons increased), 
3008 

Production o f  town gas by Icw-tempera%ure carbonization 
or gasification of fuels (Cracking tars from low- 
temperature carbonization or gasifies%ion o f  coals in 
vortex bed), 4968 

Production of h l g h - v a l u e  a n t i - k n o x  fuels bN cracking low- 
temperature coal tar (approx. 4500C and 7 aim and 17 
aim; 1300 BTU gas), 7041 

Tar as a fuel, 2453 
Tar c r a c k i n g ,  i. Cracking o f  c o a l  carbonization p r o d u c t s  

on a f l u i d i z e d  bed  o f  c o n t a c t  m a t e r i a l  ( c h a r  o r  
petroleum coke)~ 7149 

Tar cracking. 4. Cracking of coal carbonization products 
in a s%atlc-bed reactor between 700 ° and 1300 ° 
(Complete conversion of t a r  a% 850-10000; maximum gas 
y i e l d  a t  8500; water gas reaction intensified above 
10000; at 1300 e and 15g~ steam, gas was only product), 
7144 

Tar cracking. 3. Cracking ef tars en beds of coke and 
catalysts In static-bed reactors between 400 ° and lg00 o 
(Tar conversion and C yield increased with increased 
temperature and time while gas ylelds, increased and 
%hen declined), 7145 

Tar cracking. 3. Cracking of volatile matter from 500 s 
static-hod coal carbonization on beds of coke or 
catalysts in e statlc-bed reactor between 500 ° and 
1000 ° ( C r a c k i n g  at 500--10000), 5115 

Thermal cracking cf coal tar (Prepare%ion ef gas from 
coal by fluidized-bed dr~ distillation and by batch dry 
distillation; tar gasifieatlon in presence of steam and 
thermal cracking; highest content o f  CzH~ obtained at 
800-900o), 4857 

Thermal cracking of tars and volatile mat%or from coal 
carbonization (Cracking at 5 0 0 - ! 0 0 0 0 ) ,  177 

Thermal cracking of low-temperature coal tars (Use of 
L u r g i  flash low temperature carbonization plant for 
production of unsaturated hydrocarbon gases and Iow- 
boiling aromatics), 7127 

COAL TAR/CRYSTALLIZATION 
Review of coal tar technology. X. Chemical engineering 

(20 references), 6865 
COAL TAR/DECOMPOSITION 

Decomposition of heavy cool-tar products from %he thermal 
reproeessing of coal (Coal tar products decomposed by 
mixlng with chemical reagents~ products %rested wlth 
solvents with subsequent separation by centrlfugaticn; 
solid residue treated with steam-elf mlx%ure)~ 48 

Lignite %at and Its products (Review with 46 references)~ 
7383 

COAL TAR/DESULFURTZATION 
Desulfurizatlon of are=aria hydrocarbons (S impurities 

removed from coal tar or fraetions eontalning CsHa~ 
C6HsCHs~ and C~aH a in vapor phase by h~dragenatlon to 
HaS in presence o f  catalyst), 1285 

Desulfurization and destructlve hydrogenation of pitch, 
etc (At 440 ° and 75 atmospheres pressure using CaCe 
mixed wlth KOH as catalyst), 414 

Hydrogenation ef low-temperature coal tars using iodine 
as catalyst (Hydrogenetlcn at 4300C for 2 hr under H 
pressure o f  2Z0 aim wlth agitation; hydrogenate was 96~ 
l ~ q u l d ;  S con%ent  of tar was reduced from 0 . 7  %o 0.14~; 
iodine was more active ea%al~st than Co--Mo- -A I  oxide), 
6854 

Identifica%lon~ determination and separation methods o f  
sulfur compounds in brown-coal tar, b i t u m l n o u s - c o a l  tar 
and  petroleum according %o the literature and  patents, 
438 

Kinetics of the hydro-removal of sulfur, oxNgmn~ and 
nitrogen from a low temperatare coal tar (Batch 
h y d r o g e n o l y s t a  o f  S~ 0~ and N compounds i n  presence o f  
W sulfide catalyst Indleates that the hereto-atoms can 
be comple%el~ removed at 5000 and 1500 p s i ;  13 
references)~ 1451 

COAL TAR/DISTILLATION 
Coal-~ar dis%ilia%ion (Description 0£ plpe-stlll plants 

i n  various ceun%rles)s 7084 
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C o a l - t a r  d i s t i l l a t i o n  ( I n c l u d e s  d e s c r i p t i o n  o f  p l a n t  i n  
C z e c h o s l o v a k i a ;  p r o d u c t i o n  o f  l i q u i d s  w i t h  n a r r o w  
boi l ing r a n g e ) ,  7081 

C o n t i n u o u s  d i s t i l l a t i o n  o f  c o a l  t a r ,  6464  
Deve lopmen ts  in  c o a l - t a r  d i s t i l l a t i o n  ( I m p r o v e m e n t s  a re  
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Destructive h~dragen~ticn of coalr tars, mineral oilsr 
eta (Osin9 Ha or Ho compounds as catalyst i n  flrst 
stage a~d i c~ I compounds ~s catalyst in second or 
subsequent stages), 2Z4~ 

Destructiv~ hNdrogena%Ion (Using a halide of H as %he 
catalyst), 26i6 

Destructive hydrogenation of humous tars (Tars from dry 
distillatlcn of coal), ~4~ 

D e s t r u c t i v e  h y d r s ~ e n a t i c n  o f  c a r b o n a c e o u s  m a t e r i a l s  
(Us in~  a c a t a l y s t  compr i s i ng  a compound such as an 
isopolN acid or metallic complex acid of He o r  W or 
t h i ~  ~alt~], 2357 

Destructive hydrogenation o f  tar (At 4500C followlng 
carho~izatic~ o f  coal), 5H4! 

D e s t r u c t i v e  hNdregesation (Impregnation of carriers such 
as charcoal with catalysts such as ammonium molybda%e: 
400~ a~d ~OO aim), 2184 

Destructive h~drcgenatien (200 aim pressure: 400c; and 
catalyst conlaining Ha and Zn ), 2169 

Destructive hvdrogenaticn o f  Kashpira t a r  (HAS2 as 
cotal~st), ~ £ 5  

Destructive h~drogenatio~ of  bituminous materials such as 
ccal~ tar~, or  oils (Greater than 20 aim pressure and 
450 ° temperatuee using RU, Ptr Pd, Or Ag deposited on 
support of MSO, magnesite, or CP oxide as oatalys%s)r 
2158 

~ e s t r u c t i v e  hydrogenation of coal, eta. (Treatment with H 
a t  ~50o a~d 2~0 atmospheres pressure u n t i l  t a r r y  
product is obtained after filtration further treatment 
with H in presence of ca%al~s%), ~407 

De,tructive hvdrogenatlcn o f  coal, etc. (Hydrogenation of 
coal, tars, ~Ineral oils i~ presence of catal~s% that 
i s  added in a finely divided form after the material 
has been heated to the r e a c t i o n  temperature), 2525 

Destructive hydrogenation of carbonaceous materials (At 
high te~per~ture an4 high pressure in the presence of 
H~S u~ing M~ or W a~ catalyst), 2248 

Destructive h~drogenatlon ( U s i n g  ~etal halldes as 
catal~sts to,ether with %be same halogen as in %he 
halide), ~411 

Destructive h~dr=~enaticn of coals, tars, mineral oils, 
etc. (Catalysts of fetal halides with metal of the 6%h 
peri~dio ~roup or  their camposnds), 25~8 

Destructiv~ hydrogenation cf carbonaceous sebs%anaes (250 
tc 7gOc asd i00 to 5~0 at~ pressure; W catalysts)r 2210 

Destructive h~drogenation o f  bituminous Eaterials (aging 
s o l i d ,  f~n~!l~ 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 ,  
• ot~bdic acid, and X~O), 2256 

Destructive h~drcgenation cf %ars~ mineral oils~ etc. 
(~=in~ a catalyst ccmprislng active C and an Q compound 
of P or  As], 2257 

D~tructive ~drcgenation (Use as catalysts of elements 
of ~rd cr ~th group, active C, o r  StOe in  firs% stage; 
use a~ catal~sts o f  Co, Me, W, o r  their compounds i n  
second ~t~ge~ 4500 and 200 a%m pressure), 2455 

Destructive h~drc~enaticn o f  h i g h - b o i l i n g  h y d r o c a r b o n s  
and their  derivatives (At 440 ° and iXO to  200 
etmosphere~ ~ressure usln~ a Ho catalyst and a promoter 
c c m p r i s i n Q  S i ,  L i ,  E, P, cr C a ) ,  2847 

Destructive h~dro~enation ~f various carbonaceous 
materiai~ such as tars, sils~ coal, eta (At 500-700 ° 
add et Isast 20 atmosphere~ pressure using a catalyst 
c o n t ~ n t n ~  a h e ~  m e t a l  s u l f i d e  together with a free 
hear N metal and a difficultiN reducible cetal oxide), 
2348 

D e s t r u c t i v e  h N d r o g e n a t i c n  of c o a l s ,  t a r s r  m i n e r a l  o i l s ,  
etc. (Use of CI, Brr c r  I compounds of V~ Ha, or W as 
catal~st~], 2519 

De~raative hydrogenation of phenols in a c o n t i n u o u s  
apparat~£ (McSa~ HaS, E, and AIaC~ + S as catalysts), 
2378 

Destructive hydro~en~tia~ (MGO~ protracted with COo o r  
SO~ ~r ~U z protracted w i t h  NO as catalysts), 2159 

Desulfuriz~ticn and destructive hydrogenation of pitch, 
e t c  (At 440 c and 75 atmospheres pressure using CaCe 
eixed with KGH as catalyst), 414 

Development of a plant on a semilarge scale for 
hyd rogene t i ng  tar oils and primarN bitumens from 
bituminous coals (H~drcgenation in both vapor and 
l i q u i d  phases) ,  2691 

O i e ~ e l  fuel mixture~ from bituminous coal tar  o i l  (Using 
m i x t u r e s  o f  coal t a r  oil and Kcgasin I I ) r  2545 

Diesel oil and ~asollne from coal tar (Coal tar (b.p. 
~0-3~0 a) is greheatedr compressed, mixed with H r 
passed t~rcugh bed of pelleted catalyst of MoS2~ 
h ~ d r a g e n a t i c n  at 500-450  ° and 100-200  a%m)r 6770 

D i e s e l  o i l  f rom coa l  %at ( T a r  ( b . p .  200 -3500) ,  f r e e d  f rom 
%at a c i d s  and bases,  hydrogenated  a% 10-75 a%m and 300-  
450 ° us i ng  c a t a l y s t ;  o b t a i n  g a s o l i n e  and l i g h t  d i e s e l  
oil; catalyst prepared by dissolving Al(NOs)a X 9HsU 
adding NaOh solution, to which solutlen of Ni(NOs)e X 
5HaD was added containing HNOa; dried catalyst reduced 
b~ H), 6771 

Disturbing influence of arsenic in high-pressure 
h y d r o g e n a t i o n  o f  b rown-coa l  t a r s  (H igh  c o n t e n t  o f  As 
passes f rom coa l  i n t o  t a r ;  methods o f  e l i m i n a t i n g  As 
a r e  s u g g e s t e d ) ,  2917 

E f f e e % i n g  c a t a l y t i c  r e a c t i o n s  s u c h  a s  d e s t r u c t i v e  
h y d r o g e n a t i o n  o f  c o a l s ,  t a r s  o r  o i l s r  e%c.  ( U s i n g  a 
metal sulfide ca%el~s%), 2585 

E n r i c h i n g  carbonaceous m a t e r i a l s  ( E l e v a t e d  tempera tu re  
and p ressu re  i n  presence o f  Has and Mo or  W o r  t h e i r  
compounds),  2191 

E v a l u a t i o n  o f  r h e n i u m - - c o n t a i n i n g  c a t a l y s t s  f o r  t h e  
h y d r o g e n a t i o n  o f  b rown-coa l  t a p  p rocess ing  p r o d u c t s  a t  
medium and  h i g h  p r e s s u r e s ,  6743 

E x p e r i m e n t s  on c r a c k i n g  p r i m a r y  % a t . f r o m  a coal of 
D o n e % z k i i  B a s i n  u n d e r  p r e s s u r e  o f  h y d r o g e n ,  7043 

F i x e d ' b e d  v a p o r - p h a s e  h y d r o g e n a t i o n  c f  l o w - t e m p e r a t u r e  
coal t a r  under medium p r e s s u r e ,  5740 

F l e x i b i l i t y  and  b a l a n c e  i n  t h e  g a s  i n d u s t r y  ( P r o d u c t i o n  
o f  g a s ,  c o k e ,  and  t a r ;  g a s  p u r i f i c a t i o n ,  t o t a l  
g a s i f i c a t i o n ,  a n d  s p e c i a l  p r o d u c t s  f r o m  g a s ) r  3257  

F o r m a t i o n  o f  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  %at was u s e d ) r  292a  

F o r m a t i o n  o f  %he p h e n o l s  i n  %he p r o c e s s  o f  %he 
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  t h e  t o w - t e m p e r a t u r e  %at 
(Effects of c o n t a c t  timer temperature, and pressure)~ 
2853 

Garre%%'s coal pyrolyais process (P~rolysis a% 10750F for 
s h o r t  t i m e ;  y i e l d s  of 35~ o f  l i q u i d  p r o d u c t s ;  t a r  
hydrogenated  %o g i v e  low-5 f u e l  o i l ) ,  7024 

German d e v e l o p m e n t s  i n  t h e  p r o d u c t i o n  o f  s y n t h e t i c  l i q u i d  
fuels (Discussion o f  the EHD process f o r  the 
h y d r o g e n a t i o n  o f  c o a l  and %at and %he F i s c h e r - T r a p s c h  
process), 6144 

H-all- and H - c o a l - p r o c e s s e s  (Use of fluidized catalyst), 
6889 

H i g h - e n e r g y  fuels derived from coal (Fuels f o r  jet 
airplanes; h~drogena%ion ef coal tar fracticns wt%h 
Raney Ni and use o f  sulfide catalysts, e.g., HoSt on 
activated C), 6772 

High-pressu=e hydrogenation of low-temperature tap (At 
465 to 472 ° and 200 atmospheres pressure using a 
catalyst oonsisting of pumice impregnated with NH~ 
t h i o m o l y b d a t e ) ,  2556 

High-pressure hydrogenation of low-temperature tar {At 
7100 Aim and 2500C i n  presence o f  MoO 3 catalysis), 5~3! 

High-pressure hydrogenation of iow-teeperature tar. III. 
Effects of catalysts and hydrogenating conditions 
(Comparison of (NH~)2HoO~, SnCla, and NisO~--Fe2Ua as 
catalysts wlth granulated pumice as carrier), 2372 

High-pressure hydrogenation of low-temperature tar. I. 
Effects of hydrogenating conditions (At 425-475 ° and 
151-253 atmpressure using powdered ammonium molybdate 
as catalyst]~ 2310 

High-pressure hydrogenation of low-temperature %at. If. 
Comparison between neutral all and phenolic oil from 
low-temperature %ar9 2379 

High-pressure hydrogenation of various tars. ~I. 
Hydrogenation of various tars and oils in a ccntinuoua 
plant (At 470 %o 4900C and 200 Aim using NH~ 
thiomolybdate catalyst), 2566 

High-pressure hydrogenation of various tars. III. 
Hydrogenation of middle oils obtained by the 
hydrogenation o f  various %ors and oilsr 2557 

High-pressure hydrogenation of low-temperature tar. X. 
Comparison of tars from bituminous coal and lignite (At 
450 to 465 ° and  215 to 230 atmospheres pressure using 
Mo0~ as a catalyst]~ 2555 

High-pressure plant for experimental hydrogenatlon 
processes (Description of apparatus for testing 
oa%alysts), 2S32 

High-pressure hydrogenation of low-temperature tar. VIII. 
Comparison of low-temperature tars carbonized at 
different temperatures, 2550 

High-pressure hydrogenation of low-temperature tar. XI!I. 
C o m p a r i s o n  of carriers in the molybdenum oatalysts. (At 
440 to  442 ° and i00 atmospheres pressure using NH~ 
molybdate as catalyst), 2611 

High-pressure h~drogenation of low-temperature tar. XII. 
Low-temperature hydrogenation of low-temperature %at 
middle oil (At 370 to 402 ° and I00 to II0 atmospheres 
pressure using a catalyst prepared hy adding S to MoO~ 
ob¢ained from HNO~ and hot NH~ mclybdate solution), 
2612 

H i g h - p r e a s u r e  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 .  X I .  
Comparison of molybdenum and tungsten catalysts (Ha and 
W oxides and HH~ molybdate and tungstate]~ 2613 

Hydrocarbons from carbonaceous matter (Cur Zn~ Air Snr 
Sb, Pb, B i ,  Fe on their alloys as eatal£st; 450 ° and 30 
a%m pressure), 2416 

Hydrocarbon of oils from coalr tar, oil, and thelr 
products (Hydrogenation of Zrac%ion with b,p, >300oc 
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using 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 id  residue t r e a t e d  a t  20 to lO0°C with 0.5 to 2~ 
h a l o g e n - f r e e  a l k a l i  or NH~ s a l t s  (sulfates, phosphates, 
cr carbonates)), 2£~5 

Hydrocarbons (Prevention cf f i x a t i o a  cf high molecular 
weight substances on catalyst by addition of l i q u i d  
solvents)~ 219~ 

Hydrocarbons of low boi l ing p o i n t  from tars,  etc 
(Reaction of tars with H at 300 to 500 ° snd 5 to 200 
atm), 2172 

Hydrocarbon oils froF ccals~ tars, mineral oilsy and 
the i r  products (Using cata lysts  of tin ammonium 
chloride and halogen o r  H h a l i d e ) ,  2644 

Hydrocracklng of low-temperature coal tars. 2, 
Hydrocracking of a neutral fraction (250-3500 ) (Use of 
active C and NiS-impregnated a c t i v e  C as c a t a l y s t s ) ,  
6905 

Hydrocracking of coal tar (Co--Mo oxide or sulfide 
catalysts), 3050 

Hydrocracking of high-boiling coal tar fractions i n  a 
f i x e d  bed c a t a l y s t  a t  a p r e s s u r e  o f  30 atm 
(Hydrocracking in  250-mi reactor in presence of Co 
oxide--Mo oxide--Al oxide c a t a l y s t ) ,  2933 

Hydrocracking of low-te~perature coal tars,  3. 
Hydrocracking of a n e u t r a l  o i l  f rac t ion  ( 250 -350  ° ) (Use 
o f  c a t a l y s t s  c o n t a i n i n g  N i ,  Co, and Mo on m o l e c u l a r  
s i e v e s  and s i l ica-a lumina c r a c k i n g  catalyst)~ 6906 

Hydrocracking of a n e u t r a l ,  l o w - t e m p e r a t u r e  t a r  f r a c t i o n  
(Hydrocracking of neutra, low t e m p e r a t u r e  tar f rac t ion  
over ( i )  Si02--AlaOa, ( 2 )  CoMoSO~ on SiO~--AlaOa, and 
( 3 )  NiS on SiOz--AlzOz), 6830 

Hydrogasif icatlon of carbonaceous material (Materials 
such as coal, tar, p e t r o l e u m  residues, oils, and c h a r s :  
production of high c a l o r i f i c  value gas using AI 
chloride c a t a l y s t ) ,  5218 

H y d r o g e n a t i n g  t a r ,  e t c .  (Us ing  Ho-Zn c o n t a c t  a g e n t ) 9  2297 
Hydrogenating carbonaceous m a t e r i a l s  (Halogen or S 

compounds of solid metalloids or  of NH~ as c a t a l y s t s ;  
compounds of P, Se, Te, As, Sb, 5i, Zr, and B as 
c a t a l y s t s ) ,  2475 

Hydrogenation at  high pressure in the  p r o d u c t i o n  of fuels 
and l u b r i c a n t s  (Review on h y d r o g e n a t i o n  o f  l i g n i t e ,  
coal, and tar). 2693 

H y d r o g e n a t i o n  of t a r  and o f  coa l  (Results obtained at  the  
Fuel  Research S t a t i o n  i n  1932 ) .  2363 

H y d r o g e n a t i o n  of K a s h p i r a  t a r  ( A t  150-200 a tmospheres  
p r e s s u r e  using FezO ] as c a t a l y s t ) ,  2338 

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 w  c r a c k s  
residues, prlcary shale and coal tars, asphalts and 
pheno ls  (29 references), 2340 

Hydrogenated  p r o d u c t s  o f  p h e n o l i c  o i l  in  l o w - t e m p e r a t u r e  
t a r .  I and I 1  (250  ° and lO0 atm c f  H e in  p resence  o f  
NlzOs c a t a l y s t ) ,  2258 

H y d r o g e n a t i o n  r e a c t i o n  o f  coa l  and l i g n i t e .  R e a c t i o n s  o f  
the 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  coa l  and 
o11 and t h e i r  c o n t r o l  ( O u t l i n e  o f  chemical and p h v s i c a l  
p rocess  o c c u r r i n g ) ,  2607 

H y d r o g e n a t i o n  o f  c o a l ,  t a r ,  end m i n e r a l  o i l s  ( A t  4 0 0  ° and 
under  200 arm p r e s s u r e ,  HozSa as c a t a l y s t ) ,  2284 

H y d r o g e n a t i o n  o f  coa l  and coa l  t a r s ;  r e v i e w  and a n n o t a t e d  
blbl iographl  of work published in 1959-1970, 3070 

H y d r o g e n a t i o n  cf c o a l ,  t a r ,  or  o i l  at  300 to  700 ° a t  20 
arm pressure in presence of Ho o r  Zn catalysts 2198 

H y d r o g e n a t i o n  c r a c k i n g  of t a r s ,  7091 
H y d r o g e n a t i o n  o f  h i g h - b o i l i n g  coa l  d i s t i l l a t e s s  t a r  o i l s ,  

e t c .  ( C a t a l y t i c  h y d r o g e n a t i o n  a t  400 t o  5500;  c a t a l y s t s  
consists c f  H-carrying metals combined with halogens 
that v o l a t i l i z e  d u r i n g  r e a c t i o n ) y  2672 

H y d r o g e n a t i o n  c f  brown coa l  t a r s  ( R e v i e w ) s  2730 
H y d r o g e n a t i o n  a t  B i l l i n g h a m  in  R e t r o s p e c t s  2914 
H y d r o g e n a t i o n  o f  Moscow t r o w s - c o a t  t a r  under  h igh  

p r e s s u r e  ( A t  395-410 ° and 200 e t ~  p r e s s u r e ,  Fe powders 
as c a t a l y s t ) ,  2231 

H y d r o g e n a t i o n  o f  coa l  t a r  and p i t c h  (425  and 225 a t e  
p r e s s u r e  u s i n g  o x i d e  o r  s u l f i d e  o f  W a s  c a t a l y s t ) ,  2691 

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  c o a l  t a r  and r e l a t e d  
m a t e r i a l s .  Summary o f  the l i t e r a t u r e  (164 references), 
2932 

H y d r o g e n a t i n g  c o a l ,  e t c .  ( U s i n g  l i q u i d s  o b t a i n e d  by 
t r e a t i n g  s u l f i d e s  o f  m e t a l s  o f  t he  6 t h  group w i t h  
s t r o n g  p r i m a r y  or  seconda ry  bases as c a t a l y s t s ) ,  2410 

Hydrogenation of coals t a r ,  o i l s .  e t c .  ( A t  100 atm and 
460 t o  490aC u s i n g  Me c a t s i y s t ~  a d d i t i o n  o f  I 
compounds) t  5694 

Hyd rogmns t i on  o f  t a r s  and t a r  o i l s  ( D e s c r i p t i o n  o f  s m a l l  
p l a n t s ;  McSs p e l l e t s  as c a t a l y s t s ) ,  5806 

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  end m n t h r e c l t e  coa l  
( T e c h n i c a l  p o s s i b i l i t i e s  o f  h y d r o g e n a t i n g  coa l  and 
t e r s ) t  2280 

H y d r o g e n a t i o n  c f  o x y g e n - c o n t a i n i n g  compounds. I Z .  
R e d u c t i o n  o f  p h e n o l s  o f  the  p r i m a r y  t a r  o f  Cheremkhov 
c o a l s  (MuSe c a t a l y s t ) ,  2308 

Hydrogmna t lon  o f  coa l  and tar (Rev iew o f  h i s t o r y  and 
ecnomica o f  coa l  h y d r o g e n a t i o n ;  395 r e f e r e n c e s ) l  3022 

Hydrogmne t lon  o f  I o w - t e m p e r e l u r e  t a r  by l a b o r a t o r y  s c a l e  
continuous p l a n t s .  I .  P r e l i m i n a r y  e x p e r i m e n t s  (NHw 
t h l o m o l y b d a t e  a s  c a t a l y s t ) ~  2445 

H y d r o g e n a t i o n  Of coa l  and o f  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  t a r  ( B e r g i u s  p r o c e s s ) ,  2447 
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  by l a b o r a t o r y - s c a l e  

c o n t i n u o u s  p l a n t s .  I I .  P e s u l t s  o f  some e x p e r i m e n t s  
( P r o d u c t i o n  o f  g a s o l i n e  by h y d r o d e n a t i o ~  o f  t a r  e t  480 ° 
and 200 atm), 2482 

H y d r o g e n a t i o n  o f  coa l  and o f  coa l  t a r  ( H y d r o g e n a t i o n  w i t h  
H under  p r e s s u r e  in aqueous medium; use o f  HI o r  P 
h ~ d r o l y z e s  coa l  which f a c i l i t a t e s  d i s s o l u t i o n ) ,  3045 

Hydrogenation of l o w - t e m p e r a t u r e  tar by l a b o r a t o r y  s c a l e  
c o n t i n u o u s  p l a n t s .  I I I .  P r e l i m i n a r y  e x p e r i m e n t s  on the 
t e m p e r a t u r e  o f  ( t h e )  h i g h - t e m p e r a t u r e  s e p a r a t o r  ( A t  468 
tc  470 ° and 200 a tmospheres  p r e s s u r e  u s i n g  NH, 
t h i o m o l y b d a t e  as c a t a l y s t ) ,  2610 

H y d r o g e n a t i o n  o f  phenol  f r a c t i o n s  o f  l o w - t e m p e r a t u r e  
[b rown c o a l ]  t a r  (420  o and 85 atm p r e s s u r e ;  MoOn 
c a t a l y s t ) ,  2759 

H y d r o g e n a t i o n  o f  two t a r s  f rom I r a q  ( A t  350 to  4500C and 
100 to  250 arm; e f f e c t s  o f  AI s i l i c a t e  c o a t i n g  on N i - -  
Cr- -Mo s t e e l  r e a c t o r  vesse l  on y i e l d s  o f  gas o i l  end 
gasoline), ~857 

Hydrogenation-cracking of tars (At 750oc, HO catalyst; at 
450oC, Mo oxide catalyst), 2546 

Hydrogena ted  coal t a r  p r o d u c t s  (Rev iew w i t h  12E 
r e f e r e n c e s ) ,  3033 

H y d r o g e n a t i o n  of t o w - t e m p e r a t u r e  coa l  t a r s  us ing  i o d i n e  
as c a t a l y s t  ( H y d r ¢ g e n a t i o n  a t  430oc f o r  2 hr  under  H 
p r e s s u r e  o f  210 atm w i t h  a g i t a t i o n ;  h y d r o g e n a t e  was 962 
l i q u i d ;  S c o n t e n t  o f  t a r  was reduced f rom 0 . 7  t o  0 . 1 4 2 ;  
i o d i n e  was more a c t i v e  c a t a l y s t  than  C o - - M o - - A l  o x i d e } ,  
6854 

H y d r o g e n a t i n g  the  a n t h r a c e n e  f r a c t i o n  o f  coa l  t a r  ( A t  
475 c and 300 a tmospheres  p r e s s u r e  us ing  • MoO s 
c a t a l y s t ;  r epea ted  r e c y c l i n g  improves  y i e l d  Of l i g h t  
hydrocarbons), 2376 

H y d r o g e n a t i o n  o f  coa l  and p r i m a r y  t a r  ( B e r g i u s  p r o c e s s ) ,  
2494 

H y d r o g e n a t i o n  o f  coa l  or coa l  e x t r a c t s  a t  above 430 ° end 
a t  l e a s t  300 a tmospheres  p r e s s u r e  in  t he  p resence  o f  
c a t a l y s t s ,  2620 

H y d r o g e n a t i o n  o f  p i t c h  and heavy d i s t i l l a t e s  from p r i m a r y  
brown coa l  t a r s  t o  d i e s e l  f u e l  ( A t  320-330  ° u s i n g  HoSe 
or  Na as c a t a l y s t s ;  d i e s e l  f u e l  p r o d u c t i o n ) ,  2325 

Hydrogenation-cracking of ta rs .  IIo Preparation o f  a 
c a t a l y s t  ( P r e p a r a t i o n  o f  a l u m i n a - g e l  suppor ted  NH~ 
m o l ~ b d a t e c a t a l y s t ;  e f f e c t i v e n e s s  o f  Ho s u l f i d e  
catalyst), 2384 

H y d r o g e n a t i n g  ca rbonaceous  materials such as c o a l  or  coa l  
tar ( H e a t i n g  in c l o s e d  conta iner  w i t h  w a t e r  end a meta l  
such as Z n ) ,  2362 

H y d r o g e n a t i o n  of c o a l ,  t a r t  and c rude  oils ( P r o c e s s e s  
d e a l i n g  w i t h  h y d r o g e n a t i o n  in Europe and USA), 2825 

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  under  various 
condit ions ( C o n v e r s i o n  o f  l o w - t e m p e r a t u r e  t a r  f rom 
b i t u m i n o u s  coa l  i n t o  h i g h - q u a l i t y  motor  f u e l  by 
d e s t r u c t i v e  h y d r o g e n a t i o n S ,  2502 

H y d r o g e n a t i o n  of coa l s  t a r ,  m i n e r a l  o i l ~  e t c .  (Using 
heavy meta l  s u l f i d e  c a t a l y s t s  with H~S added as 
p r o m o t e r ) ,  2665 

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 ,  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  end 
pheno 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 

Hydrogenation r a t e s  o f  h i g h - t e m p e r a t u r e  coa l  t a r  in  • 
CSTR r e a c t o r  w i t h  a Co--Mo c a t a l y s t .  Paper No. 25 ,  3041 

Hydrogenat ion-cracking o f  t a r s .  I .  P r e l i m i n a r y  
e x p e r i m e n t s  (Dependence o f  p r e s s u r e  on t e m p e r a t u r e ;  
e v a l u a t i o n  of c a t a l y s t s ) ,  2390 

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  t a r  p r o d u c t s  ( A t  
450 ° and 200 a tmospheres  p r e s s u r e  us ing  h a l i d a s  end 
s u l f i d e s  o f  Mo and W as c e t a | y s t s ) ,  2313 

H y d r o g e n a t i o n  o f  coa l  t a r  (H p r e s s u r e  o f  lOOO-3000 psi  
and temperature of 7 0 0 - 9 0 0 ° F ;  h y d r o g e n a t i n g  gas i s 
mixture of equal amounts of H end CO)~ 6896 

H y d r o g e n a t i o n  o f  coa l  t a r  ( H y d r o g e n a t i o n  in  f low of  
equimoleculer m i x t u r e  of hydrogen and CC in  p resence  o f  
I o d i n e  c a t a l y s t  a t  70 to  210 arm and 370 to  4800C)~ 
6897 

H y d r o g e n a t i o n ,  ch roma tog raphy  and t h e r m o d i f f u s i o n  o f  
e l e c t r o s t a t i c e l l y  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  in  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 l  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 to  3500C in  p resence  o f  Ho s u l f i d e  
c a t a l y a t ) ~  2979 

H y d r o g e n a t i o n  o f  t a r  p r o d u c t s ,  2698 
H y d r o g e n a t i o n  o f  b i t u m i n o u s  coa l  t a r s  (200  arm; 4500 ;  

Hoe2 c a t a l y e t ;  HI c a t a l y s t  w i t h  MoOs), 2682 
H y d r o g e n a t i o n  o f  c rude a n t h r a c e n e  a c c o r d i n g  t o  the  

B e r g l u s  method.  I .  P r o d u c t i o n  o f  c o n c e n t r a t e d  earbmzo[m 
( A t  400 to  410 ° and 100 atmospheres  p r e s s u r e  u s i n g  MoSs 
as a c a t a l y s t ) t  2270 

H y d r o g e n a t i n g  coa l~  e t c .  ( C a t a l y s t s  p roduced by a c t i o n  o f  
v o l a t i l e  S compounds on me ta l s  or  t h e i r  compounds). 
2219 

H y d r o g e n a t i o n  o f  coa l  end t e r ~  2965 
H y d r o g e n a t i o n  ( ~ d d i t i o n  o f  HeSO~, HAS03, o r  HN03 to 

h y d r o c a r b o n  o i l s  f r o m  c o a l t  t a r s  m i n e r a l  o i l s  b e f o r e  o r  
during h y d r o g e n a t i o n ) s  2571 

H y d r o g e n a t i n g  ca rbonaceous  m a t e r i a l s  (Use o f  c a t a l y s t s  
o b t a i n e d  by t r e a t i n g  • v o l m t l l m  S compound m l t h  a heavy 
m e t a l  or a compound  o f  a hmavv m e t a l  s u c h  aS  t h e  o x i d e  
f o r  h y d r o g e n a t i o n  o f  c o a l  t a r s  a t  l e s s  t h a n  50 
a tmospheres  p r e s s u r e ) ,  2615 
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c o n d i t i o n s  (Use mr (NH~)~HcO~ cn silica gel or  AI(OH)~ 
as c a t a l y s t s  tc  produce ] i q u l d  products; 450 to 600 ° 
a~d I00 tc 350 a%m ~ressure), ~42~ 

Hydrogenation cf a fe~ derivatives of coal tar (I) in the 
~resence cf ~cdium h y d r i d e  as ca%ai~st, ( 2 }  u n d e r  h i g h  
pressure and high t e ~ p e r a t u r e ~  2229 

I n f l u e n c e  of  s u l f u r  on the  h y d r o g e n a t i o n  o f  I o w -  
~empere%ure tar ((NS~)~oC~ on alumina gel as catalyst; 
H2WC ~ or  Crag ~ as c a t a l y s t ] ,  2486 

Infre-red spec%rcscopic investigation of the mechanism of 
t r a n s f o r m ~ t i e n  of hlgh-~o]ecular fraction o f  semi-coked 
tar duties destructive hydrogenation (Infrared 
a b s o r p t i o n  spectra of neutral ce~ponents separated from 
pitch cf Cherer~khov~ se~iccked tar], 2915 

Investlgating th~ chemical ccmposi%ion~ properties and 
~ethcds Q? treating pr imar~  tars f rom C h e l y a b i n s k  brown 
coe!s~ I .  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  t h e  p r i m a r y  t a r  
fro~ C h e l ~ a h i n s k  brewn e ~ a l s ,  2373 

I n v e s t t g a t i o n ~  ca p r e s s u r e  h H d r e g e n a t i o n  o f  c o a l  t a r .  I .  
Production ef fuel and raw materials for chemica l  
indu~trie~ by liquid-phase hydrogenation of Hu-Chen-Tsu 
coal (NONE], 6795  

Investigations cn pressure h~drogenation of coal tar. I I .  
Solvent i n f l u e n c e  cn l i q u i d - p h a s e  h y d r o g e n a t i o n ,  6796 

I n v e s t i g a t i o n s  on the c a t a l ~ t i c  hydrogenation of  c o a l  tar 
( P r o d u c t i o n  c f  g ~ s o l i n e  an fuller'e earth catalyst), 
6725 

I n v e s t { g a t i ~ n ~  on p r e s s u r e  h y d r o g e n a t i o n  of c o a l  t a r .  
i l l l  Stud~ of major factors affecting the process of 
l l q u l d - p h a ~ e  pressure  h~dra~enatien~ 2988 

J e t  fuels f r c r  hydrogenated coal tar derivatives and 
pinane-oontaining ~ a t e r l a l s ,  6895 

~ i n e t i c s  cf hydrccraeki~g c f  low temperature coal tar 
(Use of bcth autoclaves with catalyzt of sulfides o f  Ni 
and W supported Cn ilica-alumina; gasoline ob%alned at 
500 ° ~nd ZOOO psi; equation for relationshipa between 
r a t e  co~s~ent~ for gaecllme formation~ d e s u l f u r i z a t i c n ,  
end de~Itrcgenatic,], 7141 

Kinetic~ of hydrogenoi~sis of low-temperature coal tar 
(Ba tch  a u t o c l a v e  w i t h  ~c ox ide  c a t a l y s t  produced 
g a s o l i n e  at 478 ° and 3000 p~i; rateldetermining step i s  
chamiscrption o f  tar molecules on catalyst), 68~9 

Kinetles Of hydrogepolysis cf coal tar~ 3038 
L i g h t  spirits from low--temperature coa l  carbonization 

(2~0-250 at~ pressure; ~3~ thermal efficiency; 140 gal 
o i l  f r o ~  1 ton ef coal)~ 5677 

L i q u i d  f u e l s  f r o ~  t ~ r s  by c a r b o n i z a t i o n  o f  c o a l s  i n  
h ~ d r o g e n  atmospheres (Fixed bed c a r b o n i z a t i o n  of coal 
a t  ca. 950aF in  H a t  l e ~ s  t h a n  I 0 0 0  p s i g  f o l l o w e d  by 
catal~tic hydrcgenatlcn at G50-950 ° of tar), 6944 

L i q u i d  hydrocarbons f rom tars, pitches~ etc. (Preliminary 
t h i n n i n g  with bvdrocarhsn solvents; use of o x i d e s  or 
s u l f i d e ~  o f  3rd to 7th g r o u p  metals; NH~ molybda%e o r  
chremate~ Ce~ A ~  An, or metal of group 8 as 
catal~str)~ 5671 

L i q u i d  prod~ct~ from d i s t l i l a h l e  carbonaceous materiela 
(Treatment at 500 to 700 n ~nd 1 to 20 a%mospheree 
pressure u ~ i n ~  W sulfide as a catalyst), 9813 

Low-bcilln~ l i q u i d s  b~ destructive hydrogenation (200 utm 
pressure, ~00 to 7000; s o l i d  Ag o r  Cu compound as 
c~tatv~t), 2221 

Low-bcillng hydrocarbons from coal, tars mineral oil, 
e t c . ,  b~ h~drocenation (Oain~ additions of a c e t i c ,  
formic, or o x a l i c  acids and  s u l f i d e s ,  h u l i d e s ,  
p~osphides~ oxides, oarbonates~ or oxalates o f  Zn, A1, 
Ti, Sn,  Pb, V, Bi, Cr ,  Me, W, U, Mn~ Fe~ Ni, or Co),  
59~0 

Low-temperature tar and oil: properties and applications 
( P r c c e ~ t n g  by di~tillatio,, cracking under pressure, 
hydroganatlen under pressure, and solvent extraction 
wi th  ethanol, S ~ ,  Or phenol)~ 2669 

tcw-te~p~ratu~e coal fur h~drogenation. I, H y d r o g e n a t i o n  
o~ neutral middle distillates i n  a continuous bench- 
s o * I t  unit (Investigation of effect of  temperature, 
pressure, s q c e  u e i c c i t g ~  and H/oil ratio on 
hvdrop~na~i0n; opti~U~ conditions war3 qO0 o, 100 kg/sq 
c~ with C~--Ho oxide catalyst on alumina)~ 3085 

I . ow - t empe~ tu re  h y d r o g e n a t i o n  of Northern-Bohemlan brown- 
coal t a r ~  ( T u r  i s  h~dregenated u t  approximutely 341 ° 
and Z~0 at~ with use of WS~ sa%alysT), 6721 

Low-temperature coring and the production of l i q u i d  fuel 
(Yields from di~tillation, cracking, and hgdrogenatlon 
of  t a r s ) ,  6572 

L c ~ - t e m p a r z t v r e  t u r n :  r e c e n t  work  on t h e i r  e m n s t t t u e n t s ,  
2207 

L o ~ - t e m ~ e r a t u r e  h ~ d r o g e n e t l e n  o f  ~ o r t h e r n - ~ o h e m t a n  b r o w n -  
c~al t a r s  ( C e n t i ~ u e u s  process f o r  production o f  m o t o r  
fuels~ a l k a n e ~ ,  l u b r i c a t i n g  o i l s ,  p h e n o l s ,  and  
cressls), ~9!6 

Low-temperature coal t a r  h~drogena%ion. If. Hydrogenation 
of neutral middle distillates in an autoclave 
[Different catalyst~ [CHI3, I, end Co molybdate) used 
in llquld phase hydrogenation of low temperature tar), 
694~ 

Hanufacture o f  liquld hydrocarbons by the catalytic 
h~drcgenation under pressure of coals, tars, and 
mineral oils (~t 350-500 u and IOg %0 10,000 arm 
pressure using metals ef group I-IV of the perlodio 
table as cutalysts), 6040 

Medlum-pressure-refining by hydrogenation o f  brown-ooul- 

tar products (At 18 to ?0 kg/sq, cm, MoCa, AleOa 
catalysts), 4194 

Hedium-pressure hydrogenation of neutral oil fracticns cf 
lew-tempera%ure tar Inte dieeel oil (Use af commercial 
c a t a l y s t  (W and Ni s u l f i d e s ] ;  h y d r o g e n a t i o n  u t  300 t o  
4500C, 70 to 100 aim), 88!8 

Method o f  p r o c e s s i n g  h i g h - b o i l i n g  c o a l - r u t  f r a c t i o n s  
( P r o c e s s i n g  o f  h i g h - b o i l i n g  c o a l  t a r  f r a c t i o n s  i n t o  
l o w - b o i l i n g  a r o m a t i c  h y d r o c a r b o n s ;  h y d r e c r a c k i n g  a t  I0 
t o  50 a im and 300 to  380oC in  p r e s e n c e  o f  C a - a l u m i n a  
c a t a l y s t s ) ,  zg81 

Method o f  p r o c e s s i n g  high-boiling c o a l - t a r  f r a c t i o n s  
( P r o c e s s i n g  o f  h i g h - b o i l i n g  c o a l  t a r  f r a c t i o n s  i n t o  
l o w - b o i l i n g  a r o m a t i c  h y d r o c a r b o n s ;  b y d r c c r a c k i n g  a% 10 
t o  50 a im and 460 to  ?O0OC in p r e s e n c e  o f  C f i - a l u m i n a  
c a r a f e s % e ] ,  2980 

Motor fuel (Hydrogenation of crude benzine produced tn 
c a r b o n i z a t i o n  o f  brown c o a l  i s  c u r r i e d  ou% a t  3500 end 
ii0 elm in presence of active C), 2512 

Motor fuels from low--temperature tursT 2547 
Me%or epirit from hydrogenation of tar (200 aim pressure 

and 480 ° using ammonium molybda%e as catalyst], 2243 
New aspects In coal-tar processing (Descrlp%ion of 

methods for couversion of brown coal in%c paraffins~ 
phenols, pyridine, and electrode coke: most efficient 
method is hydrogenation at 40 aim and 330ec], 2956 

New low-pressure hydrogenation proeeas for semiceke-sven 
tars, 6730 

Newest findings in the hydrogenation and dehydrcgena±icn 
field in the medium-pressure range (Production of high 
octane value gasoline by hydrogenation of brown coal 
tar), 2871 

Oily hydrocarbons (Catalytic hpdrcgenatien ef 
carbonaceous materials in presence cf alkali or 
alkaline earth sulfides and Fe compounds as catalysts], 
2635 

Plant for the production of gasoline by %he hydrogenation 
of bituminous coal (Production of 100,000 %cns of 
gasoline per year b~ direct treatment of coal and 
50,000 tens by hydrogenation of creosote and low- 
temperature tar), 3777 

Preparation of synthetic liquid fuel in Siberia (Russia) 
(Sapromyxltes), 2274 

Principles of low--temperature carbonization of coal-ell 
suspensions (8ynthetic fuel production), 95 

Problem of coal hydrogenation (Catalytic hydrcgenation 
under pressure), 2402 

Processing of low-temperature fur ell frectona %0 diesel 
ella (Sketches of experimental equipment; development 
of catalyst for diesel oil production), 6723 

Processing of coal tar by hydrocraeklng at low pressure 
(Review of methods of coal %at processing; new data on 
hydroeracking at 600-50 c and 50 aim with Al--Co--Mo 
catalyst; yield of aromatle hydrocarbons increased), 
3008 

Processing of an anthracene fraction by the hydrogenation 
method (Destructive hydrogenation of the coal tar 
anthracene frastion using He oxide--Co--At oxide 
catul~sts at 100 to 200 aim and 520 %o 550oC), 2938 

Production of chemicals from the anthracene fraction of 
coal tar by hlgh-tempera%ure hydrogenation (8tudy of 
hydrogenation in continuous plan% of first anthracene 
fraction crystallized from c o a l  tar: flow chart 
proposed for production of solvents, Ce t o  Ca 
aromatics, naphthulene and other products), 2983 

Production of hydrocarbons by hydrogenation of coal 
produets~ turs~ and mineral oils in presence of Mo--Zn 
catalyst et 200 aim pressure, 2424 • 

Production of chemicals from unpyrolyzed %at derived from 
continuous carbonization of Kuznetsk coals 
(Characterisities of %ur end hFdrogenutlon products), 
2929 

Production of h i g h  yields of aromatic hydrocarbons by 
hydrogenation (Hydrogenation of tars from semlcoking of 
coals together with 160-280 ° fraction from catalytic 
cracking of vacuum dlstillu%e o f  high-S petroleum using 
Cr ca%algst), 2893 

Pro~ect Western coal. Conversion of coal Into liquide s 
6923 

Properties of spirits produced by the hydrogenation- 
cracking o f  low-temperature %ur, 5832 

Properties o f  tar f rom low--temperature carbonization of 
Amerlean seam coul (Fl~Idized earbonization of coal to 
produce c h u r  end tu~; economic aspects), 2927 

Report of the director of fuel research for %he year 
ended March 31, 1934 (Using NH~ molybdete supporte@ on 
alumina gel as eatalye%), 2352 

Report of experimmntul work on the hydrogenation of 
Canudian coal, coal tar, and bitumen for the production 
of me%or fuel. I. Batch experiments on the 
hydrogenatlon and cracking of low-temperature eoul %at 
CUp to  572 ° using Cu, HoGs, Fe oxide, HoS2, or  MoO a + S 
as catalyst), 2272 

Report of experimental work on the hydrogenation of 
Canadian coal, coal tar, and bitumen for the produotlon 
of me%or fuel. 11. Description of an apparatus for 
continuous hydrogenatlon end experimen%s on coal tar~ 
bitumen, and a suspension of powdered coal in coal %at 
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........................................................... 

( A t  428-452 o and 183-187 atm p r e s s u r e  us ing  MoO s as 
c a t a l y s t ) ,  2273 

S c i e n c e  o f  c o a l - t o - o i l  c o n v e r s i o n .  I I I .  H y d r o g e n a t i o n  o f  
coal and tar (Brief discussion of history and theory), 
6082 

S i l i c a - a l u m i n a  c a t a l y s t s  f o r  h i g h - p r e s s u r e  h y d r o g e n a t i o n  
( C a t a l y s t s  o f  s i l i c a - a l u m i n a - a s k s n i t e  a c t i v a t e d  by HF 
p l u s  smal l  amounts o f  o x i d e s  o r  s u l f i d e s  o f  Or,  Mo, N(,  
Fel  Zn~ or  W), 2952 

S i m u l t a n e o u s  h y d r o g e n a t i o n  c o n v e r s i o n  o f  t a r s  f rom 
unde rg round  g a s i f i c a t i o n  and s e m i c o k i n g  o f  c o a l .  
( H y d r o c r a c k i n g  o f  s e m i c o k i n g  t a r )  ( C o - - M o - - A l  o x i d e  
c a t a l y s t ) ,  5087 

S t a t e  o f  scientific knowledge and technical deve lopment  
in the  f i e l d  o f  t a r  processing~ e x t r a c t i o n ,  and 
s y n t h a a i a v  72e4 

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 ,  coa l  t a r ,  
and coa l  ( B i b l i o g r a p h ~ ) t  2240 

S t u d i e s  on 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  p r o d u c t s .  
H y d r o r e f i n i n g  o f  neutraI o i l .  Pa r t  I ( H y d r o r e f i n i n g  o f  
n e u t r a l  o i l  ( b o i l i n g  200 t o  3 0 5 o c )  o b t a i n e d  f rom 
n o n c a k i n g  c o a l  s t u d i e d  i n  l a b o r a t o r y  p l a n t  a t  350  t o  
4 5 0 o c  and  25 t o  100 atm u s i n g  C o - - M o - - 8 1  o x i d e  
c a t a l y s t ;  a t  4OOOC c o n v e r s i o n  l e v e l  o f  s t o c k  d e c r e a s e d ,  
and a t  450oc c a t a l y s t  l o s t  i t s  a c t i v i t y ) ,  6853 

S t u d i e s  p e r t a i n i n g  to  the c a t a l y t i c  h y d r o g e n a t i o n  o f  
p y r o l y t i c  t a r s  ( U s i n g  Peg Pd, N i ,  and Co c a t a l y s t s } ,  
2565 

S y n t h e t i c  c rude o i l  f r o ~  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  b~ h y d r o t r e a t l n g  o f  c c a l  
t a r  p r o d u c t s ) ,  6920 

S y n t h e t i c  c rude o i l  f r o ~  coa l  ( C a r b o n i z a t i o n  o f  coa l  and 
h y d r o t r e a t i n g  o f  c c a l  t a r  p r o d u c t s ) ,  6919 

Tar a s  a fuel, 2493 
Tar o i l s  ( P r e p a r a t i o n ,  p r o p e r t i e s ~  and p r o c e s s i n g ;  

s o l u b i l i t y  in 37 organic solvents)~ 2183 
Ta rs ,  o i l ,  and p e t r o l  f rom c o a l .  Survey o f  the 

p r o d u c t i o n 1  6090 
T e c h n o l o g y  o f  coa l  end p e t r o l e u m  h ~ d r o g e n a t i o n  (Review 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 w ) ,  3012 

Thermal t r e a t m e n t  o£ carbonaceous w a t e r i a i s  ( U s i n g  
phospha tes  or  s u l f a t e s  o f  Pn, Re9 CU, or Zn and one or  
wore o f  the  me ta l s  Mr, Sn, W, Re, U, V, Cr ,  Ni ,  o r  Co 
or compounds t h e r e o f ) ,  2591 

T r a n s f o r m a t i o n  o f  carbcnyl compounds 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  ( D a t a  cn h y d r o g e n a t i o n  o f  benzophenone~ 
b a n z a l d e h y d e ,  c y c l o h e x a n c n e ,  semi -coked  tars, end c o a l s  
i n  p resence  c f  i n d u s t r i a l  f e r r i c  c a t a l y s t s ) ,  2936 

T rea tmen t  of coa l  f o r  the  p r o d u c t i o n  o f  power m a t e r i a l s  
(28 r e f e r e n c e s ) ,  2540 

Two-s tage  p rocess  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 c i l  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 

Two-s tage  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 coa l  t a r  (Two-s tage  
( l i q u i d  and vapor  phase)  p rocess  y i e l d s  EO t o  66X 
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 C6 to  C8 
p h e n o l s ,  n a p h t h a l e n e ,  d i l u a n t s ,  e t c . )  and 33 to  37~ 
h y d r o c a r b o n  gases ( a 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  coal t a r  w e i g h t ) ~  2954 

Use of hydrcgen and carbon in the  d e s t r u c t i v e  
h y d r o g e n a t i o n  o f  f u e l s  (Rev iew o f  e f f e c t s  o f  v a r i o u s  
c a t a l y s t s  and o p e r a t i n g  c o n d i t i o n s  on y i e l d s  i n  
h y d r o g e n a t i o n  o f  c o a l ,  t a r s ,  and o i l  r e s i d u e s ) ~  2869 

COAL TAR/LIQUEFACTION 
Coal t a r - d e r i v e d  f u e l  f c r  j e t  e n g i n e s  ( F u e l s  w i t h  h igh  

hea t  c a p a c i t y ,  h igh  t h e r m a l  s t a b i l i t y ,  low v i s c o s i t y ,  
and low f r e e z i n g  paints r e q u i r e d ) ,  6872 

COAL TAR/PHYSICAL PROPERTIES 
P h y s i c a l  and c h e m i c a l  p r o p e r t i e s  o f  coa l  t a r  

( F r a c t i c n a t i c n  o f  g a s c l l n e  f rom c o a l  t a r ) ~  7424 
COAL TAR/PRODUCTION 

B e t t e r  u t i l i z a t i o n  o f  coa l  f o r  the p r o d u c t i o n  o f  o i l  and 
p e t r o l ,  Eog2 

C a r b o n i z a t i o n  by f l u i d i z a t i c n  f o r  the m a n u f a c t u r e  o f  
p u l v e r i z e d  coke~ gas ,  and t a r  (Wet coa l  or  l i g n i t e  
u s e d } ,  1E4 

Chemica ls  f r cw  coa l  h y d r o g e n a t i o n  (Cos t  o f  p l a n t  t o  
produce 31~090 b b t .  c h e m i c a l s  and f u e l s  per day would 
c o s t  326 w i l l i o n  ( 1 9 5 2 ] ) ,  2775 

C h e m i c a l s  f r o m  c o a l  h y d r o g e n a t i o n  ( 3 0 , 0 0 0  b a r r e l  p e r  da~ 
p l a n t  would produce 6 .1~  t a r  ac ids~  50 .8~  a r o m a t i c s ,  
16 .4~  LPG, and 2 6 . 7 ~  g a s o l i n e ) ,  2802 

Coal t a r  ( E f f e c t  o f  c a r b o n i z a t i o n  t e m p e r a t u r e  on y i e l d  
and p r o p e r t i e s  o f  coa l  t a r ) ~  128 

Coal t a r  and i n t e r m e d i a t e  p r o d u c t s  (Rev iew w i t h  129 
r e f e r e n c e s ) ,  7384 

Combust ion o f  coa l  i n  s u b t e r r a n e a n  d e p o s i t s  ( I n j e c t i o n  
p r e s s u r e  o f  c o m b u s t i o n - s u p p o r t i n g  gas~ u s u a l l y  a i r ,  
c o n t r o l s  amount o f  f lammable  gas and coa l  t a r  l i q u i d s ) ,  
5247 

Complex u t i l i z a t i o n  o f  U k r a i n i a n  brown c o a l s .  XIII. 
Ukrainian b r o w n - c o a l  t a r s  r e c o v e r e d  a t  l o w - t e m p e r a t u r e  
c a r b o n i z a t i o n  w i t h  s o l i d  h e a t i n g  medium, 143 

C o n t i n u o u s  p rocess  f o r  l o w - t e m p e r a t u r e  f i u i d i z e d  
c a r b o n i z a t i o n  of coal ( D e s c r i p t i o n  o f  equ ipment )~  154 

D i e s e l  o i l  f rom coa l  t a r ,  6806 

D i s t i l l a t i o n  o f  c o a l  a t  low t e m p e r a t u r e s  ( D i s t i l l a t i o n  
under  e x c l u s i o n  o f  a i r  at  4 5 0 - 6 0 0 o ;  aim was to  deve lop  
c o n d i t i o n s  f o r  maximum t a r  y i e l d ;  15 r e f e r e n c e s ~ ,  7111 

D i s t i l l i n g  carbonaceous  m a t e r i a i t  3680 
F l e x i b i l i t y  and ba lance  in  the gas i n d u s t r y  ( P r o d u c t i o n  

o f  gas,  coke ,  and t a r ;  gas p u r i f i c a t i o n ,  t o t a l  
g a s i f i c a t i o n ,  and s p e c i a l  p r o d u c t s  f rom g a s ) ,  3287 

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  
coa l  and t he rma l  c r a c k i n g  o f  t he  t a r  v a p o r s ,  176 (BM- 
R I - 7 3 2 2 )  

F l u i d i z e d - b e d  p y r o l y s i s  o f  c o a l ,  7130 
F o r m a t i o n  o f  coa l  t a r  d u r i n g  the 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  o f  b i t u m i n o u s  c o a l  (Rev iew w i t h  47 
r e f e r e n c e s ) ,  160 

G a s i f i c a t i o n  o f  f u e l s .  M a n u f a c t u r e  o f  gas from S t y r i a n  
brown coa l  (Equ ipmen t )~  4323 

H igh-speed  p y r o l y s i s  o f  brown coa l  in  a s t ream [ o f  
s t e a m ] t  7154 

H y d r o g e n a t i o n  o f  coa l  (Coa l  c a t a l y z e d  w i t h  ammonium 
mo lybda te  s o l u t i o n ,  rax imuw c o n v e r s i o n  a t  1500-3000 
p s i g ) ,  8808 

H y d r o g e n a t i o n  in  a howogenous phase ( H y d r o g e n a t i o n  o f  
coa l  t a r  f rom brown c o a l ;  p r o d u c t i o n  o f  a l c o h o l s  
c o n t a i n i n g  8 C atoms)~ 2926 

Improvement  o f  aemicake -oven  t a r  by h y d r o g e n a t i o n  a t  
modera te  p ressu re9  3004 

L o w - t e m p e r a t u r e  d i s t i l l a t i o n  o f  coa l  ( L o w - t e m p e r a t u r e  
d i s t i l l a t i o n  to  p roduce t a r t  h i gh  Btu gas ,  and c h a r ) ,  
4029 

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 ,  117 
L o w - t e m p e r a t u r e  f l u i d i z e d  c a r b o n i z a t i o n  in  r e l a t i o n  to  

energy  p r o d u c t i o n  ( C a r b o n i z a t i o n  p l a n t  f o r  A l b e r t a  
s u b b i t u m i n o u s  c o a l s ;  20 r e f e r e n c e , i t  151 

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  p l a n t s  are  
described)t 4299 

P r e p a r a t i o n  and u t i l i z a t i o n  o f  f u e l s  f rom coa l  t a r~  6380 
P ressu re  g a s i f i c a t i o n  c f  some n o n c o k i n g  c o a l s ,  5213 
P r o c e s s i n g  o f  coa l  ( B r i e f  su r vey  o f  methods o f  coa l  

g a s i f i c a t i o n ) ,  4053 
P r o p e r t i e s  o f  t a r  f rom l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  o f  

Amer ican seam coa l  ( F l u i d i z e d  c a r b o n i z a t i o n  o f  coa l  to  
produce char  and t a r ;  economic a s p e c t s ) ,  2927 

Slow the rma l  d e c o m p o s i t i o r  c f  Chukurovo coa l  a t  
a t m o s p h e r i c  p r e s s u r e  and i n  vacuo in  the 200-800 o range 
( In vacuum, y i e l d  o f  t a r  and gas i n c r e a s e d ) ,  7168 

Ta r ,  gas ,  and cha r  f rom cok ing  and noneok ing  coa l  o r  
l i g n i t e  ( P r e p a r a t o n  o f  c l e a n  coa l  g a s ) ,  174 

Tar o i l s  ( P r e p a r a t i o n ,  p r o p e r t i e s t  and p r o c e s s l n g ;  
so lub i l i t y  in  37 o r g a n i c  sclvants), 2183 

Tars f rom s e r l c c k i n g  and g a s i f i c a t i o n  o f  brown coa l  
( T a b l e s  showing d e t a i l e d  c h a r a c t e r i s t i c s  o f  t a r s  and 
t h e i r  f r a c t i o n s ;  t a r s  u s e d  as  raw m a t e r i a l s  f o r  m o t o r  
f u e l s  9 p a r a f f i n s ~  and pheno l s }9  4E1E 

COAL TAR/PURIFICATION 
K i n e t i c s  o f  the h ~ d r o - r e m o v a i  o f  a u l f u r ~  oxygen t  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 a  o f  $s O, and N compounds in  p resence  o f  

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 e r e t o - a t o m s  can 
be c o m p l e t e l y  removed a t  500 ° and 1500 p s i ;  13 
r e f e r e n c e s ) ,  1431 

COAL TAR/PYROLYSIS 
P y r o l y s i s  o f  heavy t a r s  from the  s e m i c o k i n g  o f  

Che remkhovsk i i  c o a l s  ( P y r o l y s i s  a t  5 5 0 - 1 0 0 0 0 ;  
p r o p o r t i o n  o f  u n s a t u r a t e d  compounds in  gas dec reased  
w i t h  i n c r e a s i n g  t e a p e r a t u r e  f r o w  4 0 l  a t  650-700  ° to  5X 
at  lO00O)t  7124 

COAL TAR/RECOVERY 
Recover~ o f  c h e m i c a l s  f row  underg round  coa l  g a s i f i c a t i o n  

gas i n  a l a r g e - s c a l e  l a b o r a t o r y  a p p a r a t u s  ( F l i n t - s c a l e  
l a b o r a t o r y  a p p a r a t u s ) ,  5035 

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

COAL TAR/REDUCTION 
C a t a l y t i c  r e d u c t i o n  o f  t a r  components by molybdenum 

t r i s u l f i d e .  I f .  8 i c y c l i c  h y d r o c a r b o n s  ( d i p h e n y l ) .  i I I ,  
M o n o c y c l i c  p h e n o l s ,  IV .  C o n d e n s e d - n u c l e u s  p h e n o l s  (m-  
and ~ - n a p h t h o l s )  ( E f f e c t s  o f  p r e s s u r e ,  t e m p e r a t u r e ,  a r d  
r e s i d e n c e  t ime on h y d r o g e n a t i o r  o f  b i p h e n y l ) e  2895 

Review o f  coa l  t a r  t e c h n o l o g y .  V I I I .  A n a l y t i c a l  
t e c h n i q u e s  (28  r e f e r e n c e s ) 9  6863 

COAL TAR/REFINING 
Bas ic  f a c t o r s  i n  the  t r e a t i n g  o f  coa l  t a r s  ( R e v i e w ;  

emphas izes  e f f e c t  o f  market  demand on degree o f  coa l  
t a r  r e f i n i n g ) ,  29 

Coal c a r b o n i z a t i o n ,  t a r  r e f i n i n g  t and coa l  g a s i f i c a t i o n  
( D e s c r i p t i v e ) ,  125 

R e f i n i n g  t a r s ,  o i l s ,  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 HzSC ~ o f  HCI d i s s o l v e d  in a l c o h o l ) ,  7039 

S o l v e n t  r e f i n i n g  o f  l o w - t e m p e r a t u r e  t a r  w i t h  l i q u i d  
ammonia, 7304 

Tar and t a r  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 ) ,  E836 

COAL TAR/REMOVAL 
C o n t i n e n t a l  p r a c t i c e  in  the t r e a t m e n t  o f  coa l  gas ( T a r  

d e c a n t a t i o n  under p ressu re~  h o r i z o n t a l - t u b e  p r i m a r y  
c o o l e r s ,  c e n t r i f u g a l  e x h a u s t e r s ,  and HzS r e m o v a i l  d r y  
p u r i f i c a t i o n  u s u a l l y  u s e d ) ,  3835 

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  5 t u t t g a r t - - G a l s b u r g  
coke oven plant (Efficiency for removal of tar, 



609 COAL TAR OILS/HYDROGENATION noah%hale,s, NU, llght a l l ,  HCN, and HsS), 910 
Fuel gas, especl~ll~ sNnthesls gas (Presence of tar and 

h~dracarbcns in gas  from bituminous coal prevented by 
exposln~ powdered coal te such high temperatures that 
hydrocarbons are deco~posed)~ 4823 

Gas purlfieetlo~ (Tar and moisture condensed by spraying 
gas ~ith NH~; u~e of alkaline solution, such as NaaCIOs 
tc r e ~ s v e  H~S~ HCN~ and NHa), 866 

Gasification cf fuels. Pu~Ification of coke oven gas at 
transmission pressure in the Ruhr r a g i c n  (Gas I s  passed 
through ~ar precipitator a~d HCN washer 2% normal 
pressure and then compressed to I0 aim; HaS and NH a are 
later re~cqed~, 4318 

Purification of cuke-cve~ ga~es and prodaction of a 
combustible gas rich i~ hydrogen and carbon monoxide 
(Crude cske-cven gas purified and most of at, 
aro,atics~ na~hthalene~ nitrogen csmpounds, and S 
compounds removed using steam and oxide or sulfide 
catal~t~, 137! 

Regenerator  ;rcce~ for the separation of coMe-oven gas 
(Coke-eves ga~ after re~cval o f  tar and emmonia~ is 
cooled ta ~liminate i~purities such as benzene~ S 
cosvcunds , carbon dioxide, water, nd methane), 1361 

Separation cf tar, naphthalene, ammonla~ hydrogen 
sulfide, hgdrogen cya~lde~ and pNr id ine  from coke-oven 
qa~ (~as scrubbed w i th  a~cniacal liquor), 1175 

CC~L TA~/~ESE~RCF PROGRAMS 
Nesults c f  coal tar research in the lest 80 years (A 

comprehensive ~ummarN with 60 references], 5900 
C~AL TA~/REVIE~S 

Chemical~ from coal (Re~lew (to 1962]: no references)~ 41 
Coal tar and intermediate products (Review with 129 

references], 7384 
Finished prcdu zts from coal tar (Review w i t h  130 

r e f e r e n c e s ] ,  7382 
~eviee of coal tar technclcgN~ Vol. 23, Pt. 2, 44 
~evie~ ef seal tar tsch~clogN. ~. Tar acids (76 

reference~], 6669 
Rev~e~ cf coal tar tech~clsg~. VI. Tar bases (41 

reference~], 6670 
~evie~ c f  coal tar technology. I I .  Light o i l s :  monocyclic 

aromatic h~drocarbons (i05 references), 6866 
~eview of coal tar technoiog~. IV. Pi t ch  (9 references], 

6874 
Revie~ cf coal tar technclsg~ ( ~ v e r  iO0 periodicals 

abstracts ( O a n - J u n ,  1969)  c o u e r i n ~  t a r s ,  l i g h t  o i l s ,  
middle oils, pitch~ ter baEes~ etc.), 6878 

Nevie~ ef coal tar technology. ~II. Utilization (110 
refereDce~], 686~ 

Revie~ of  csa[ tar technology. I. Tars (89 references), 
6651 

Seview ~f CCSl t~P technology. VIII. Analytical 
techni~ueE (26 references], 6863 

~eview ef coal tar technology. IX. PhNsical measarements 
(14 references], 6864 

~evlew Of coal t a r  technology. X- Chemical emgineering 
(20 reference~), 686[ 

~evie~ of ecal tan technology. II!. Middle oils: 
pol~c~clic ~rcmatic h~drocarbons (57 references), $673 

Technological development of the processing of coal t a r  
end it~ frzctie~s (Review with attention to work in 
US~, 195~-65), 88 

COAL T~H/SE~ARATION PROCESSES 
Production cf diesel and fuel oils from coal tar 

(Separation ~[ pltch and all from Goal t a r  b~ 
f r ~ o t [ s ~ l  solution], 5804 

~e~er~isn c~ tars fPS~ ccndensates formed during c i t y -  
gas p~ductlc~ (Coal gasification with O-stea~ 

COAL TAS/SOLUEILITY 
Tar  oils (Pr~p~ratien~ prs~erties, and processing; 

s c l ~ i l i t ~  in 37 org~nlc s s l u e n t s ] ,  2183 
COAL TAE/SOLVENT EXTRACT%ON 

Cc~ple~ u t i t i z ~ t l o n  of  U k r a i n i a n  brown coals. XIV* 
P u r i f i c a t i o n  o f  p a r a f f i n  obtained f rom l i g n i t e  t a r  
( ~ o l v e ~ t  e x t r a c t i o n  u~ ing  (CH~]eCI2  a t  6 0 o ] ,  7311 

F r e c t [ o n ~ t l c n  c f  a t e c h n i c a l  c o a l  t a r  by means of  
satve~t~ ~nd It~ chemical examination (Benzene and 
ethyl ether a~ solvent:), 7199 

H ~ d r o g e n a t l c ~  cf e x t r a c t e d  o i l s  from low--temperature tar 
( 4 5 0 6 ;  1QO et~ pressure), 6956 

Low-te~pere~,~r~ tar end oil: p r o p e r t i e s  and a p p l i c a t i o n s  
(Praces~in~ b~ distillation, c r a c k i n g  under pressure, 
i~drag~natie~ under pressure~ and solvent e x t r a c t i o n  
with ethanol, SO~, or phenol), 2669 

Low t o . F o r e , a r e  tar from l i g n i t e  f rom P u e n t e s  de G a r c [ a  
P~gri~.~ez (Ccruna), 72a7 

~view of co~l tar technology. X. Chemical engineering 
(20 reference~), 626~ 

~ c | i d  fuel re~earah (~sview cf solid fuel research as 
well as fusdamenta[ research on combustion in fluldized 
bed, extraction of chemicals from seal tar and 
prcductlcn of metaliursleal coke, nonfuel uses of c o a l ,  
e . g . ,  s c ~ e n t  e x t r a c t i o n  and h y d r e g a s i f i c a t i o n  a t  h igh 
temperateres and pr~ure~], 39 

S t a t e  of  ~ c i e n t i f l c  knowledge  and t e c h n i c a l  d e v e l o p m e n t  
in the field af tar processing, extraction, and 
s y n t h e ~ i ~ ,  72~4 

CO~t T ~ / S T a B I L I T Y  
Reproducibilit~ and thermal stability of coal-tar p i t c h ,  

COAL TAR/USES 
Review of coal tar technology. YIi. Utilization (110 

references), 6862 
COAL TAR OILS/CENTR!FUGATION 

Hydrogenation of coals mined in the Cheremkhevo coalfield 
and concentrated by the method of centrifugal 
separation in h e a v y  liquids (Hydrogenation in a ~ t c c l a v e  
at 4600C and 800 aim), 6731 

COAL TAR OILS/CRACKING 
Hydrucraoking of pitch distillates (Obtaining low- and 

medlum-boiling hydrocarbons), 6794 
Low-temperature tar and oil: properties and applications 

(Processing by distillation, cracking under pressure~ 
hydrogenation under pressure, end solvent extraction 
with ethanol, SGa, or phenol), 2669 

COAL TAR OILS/DESULFURIZATION 
Catalytic desalphurizatien cf light dlstllla%e (Use of V 

oxide catalyst at ambient or lower pressure at 4200C to 
remove 93~ of thluphene and 100~ cf C disulfide], 1302 

Composition of the product from medium-pressure 
hydrogenation of a seal-tar distillate (Desulfurizing 
catalyst (Co oxlde--No oxide s u p p s r t e d  and AlaOs]), 
2931 

CO~L TAR OILS/DISTILLATION 
Catalytic refinement under pressure of a light ell of 

coal tar consisting mainly of benzene (Refinement of 
3200C and 38 aim of H-containing gas to produce high- 
octane motor fuel; yield o f  98~ regardless o f  initial 
material; refined product ¢ontains no S mr S compound], 
6880 

Diesel oil from coal tar, 6806 
Low-temperature tar andoil: properties and applications 

(Processing b~ distillatlsn, c r a c k i n g  under pressure, 
hydrogenation under pressure, and solvent extraction 
with ethanol, SOa~ or phenol), 2669 

COAL TAR OILS/HYDROGENATION 
Catalytic hydrogenation of low-temperature tar fractions 

(Neutral oils from low-temperature %at can be processed 
to middle distillates (diesel or kerosene-type fuels] 
bN h~drogeatlon over sulfide catalyst), 6627 

Coal's place in space: rocket fuels from tars (Coal tar 
fractluss as ~et and missile fuels; 
perhydrofluoroanthrene has heat o f  combustion o f  18,130 
B.t.u./Ib.), 6704 

Composition of commercial liquid-phase hydrogenation 
products. II. Composition of the sludge of the 
hydrogenate of the heavy oil from msdlum-tamperature 
tars from Cheremkhovo coals, 2901 

Composition of commercial liquid-phase hydroganatlon 
products. IIZ. Composition of the tarry hydrogenation 
p r o d u c t  obtained at 450 ° ,  2908 

Composition of commercial llquid-phase hydrsgenation 
products. I. Compcsitlen of a wide fraction obtained by 
liquid-phase hydrogenation of the heavy oil from 
medium-temperature tap from Cheremkhcvu coal, 2904 

Composition of adex extract produced from hydrogenate of 
seal tar light oii (Smlvent produced from hydrogenate 
o f  light o i l  and extracted by diethNlene-glNecl 
contains 30 to 40~ aromatics, 60 %o 709 hydrocarbons of 
paraffin and naphthene series sad ie practically free 
of olefins), 2947 

Composition of the prodact from medium-pressure 
hyd¢ogenation of a coal--let distillate (Desulfurizing 
catalyst (Cs oxide--He oxide supported and AIaQ~]], 
2931 

Con%rlbutien to the studies en pressure hydro§one%ion of 
tar distillates (Selective elimination of nitroges 
bases from coa l  tar distillate withcut hydrogenation of 
aromatic h~drocarbcns; use of Ho~ W, Co, and N[ on AI 
oxide as catalysts at 360 to 440oc and 100 or l~g aim 
to ~20 aim), 3011 

Dealkylatian of tar oil in %he presence ef an alumina 
catalyst. Effects of pressure and temperature 
(Formation sf benzene, toluene, x~lene~ and naphthalese 
by hydrodealkylation of methylnaphthalene fractlonfrcm 
tar o i l  in presence of Al oxide at 600 to 650uC and H 
pressure o f  30 %o 60 etm], 2948 

High-temperature ~edium-pressupe hydrogenation of light 
o i l s  from lignites (Reviews), 2855 

Hydrooarbons from msterials such as a middle oil from the 
sarbonization of brews-coal tar (Preparation of metal 
sulfide catalyst for thermal treatment at 300 to 
6000C}, 5909 

HNdrooraoking o f  p i t c h  d i s t i l l a t e s  ( O b t a i n i n g  low-  and 
med lum-bo f l i ng  hyd rocarbons ) ,  6794 

Hydrogenation a~d l i q u e f a c t i o n  of coal. III. 
Characterization of assay oils~ 6016 

Hydrogenation of brown-coal oil (At $25 ° and 200 
atmospheres pressure using a Ha catalNst], ~829 

Low-temperature tar and oil: p r o p e r t i e s  and applications 
(Processing by distillation, cracking under pressure, 
hydrogenation under pressure, and solvent extraction 
with ethanol, S02, or phenol), 2669 

Two-stage h~drogenatlon of the Aleksandriisk brews meal. 
II. Destructive hydrogenation of medium oil (The 
following eatal~sts were used: mixture of Or, Ms, in, 
and Th on kaolin treated with H2; Nc compounds on 
activated charcoal treated and untreated with Hz; No 



CCAL TAR OILS/HYZ~OGENATICN CIO 

........................................................... 
and Zn co~pounds on activated charcoal treated with H2; 
and c o m p l e x  ~ c - - N i  c a t a l y s t  on k a o l i n  t r e a t e d  w i t h  
HzS) ,  5847 

COAL TA~ OILS/PRODUCTION 
Coa l  t a r  a s  a s o u r c e  o f  v a l u a b l e  p r o d u c t s  ( R e v i e w  w i t h  44 

r e f e r e n c e s ) ,  6636 
Description, operation, and development results o f  the 

c o a l - g a s i f i c a t i o n  p l a n t  o f  t h e  C o k e r i e  G a z i e r e  de  
S t r a s b c u r g ,  3EaR 

Diesel oil fro~ coal tar, 6806 
Hydrogenaticn cf coal tar (Hydrogenation in flow of 

e q u i m o l e c u l a r  m i x t u r e  c f  h y d r o g e n  and  CO in  p r e s e n c e  o f  
i o d i n e  c a t a l y s t  a t  70 to  210 arm and  3 7 0  t o  4 8 0 0 C ) ,  
6 8 9 7  

H y d r o g e n c l y s l s  and  s t r u c t u r e  o f  H o k k a i d o  c o a l s  { C o n c l u d e d  
t h a t  h y d r c g e n c l y s i s  o f  c o a l  b e g i n s  w i t h  l l b e r a t i o n  o f  
both tar acids and saturated hydrocarbons), 2989 

Production of gaseous hydrocarbons from coals and the i r  
tars (Froduction of o le f i ns ;  economics), 3771 

R e v i e w  o f  c o a l  t a r  t e c h n o l o g y .  I I .  L i g h t  o i l s :  m o n o 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  ( 1 0 5  r e f e r e n c e s ) ,  6 8 6 6  

R e v i e w  o f  c o a l  t a r  t e c h n o l o g y .  I I I .  M i d d l e  o i l s :  
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  ( 5 7  r e f e r e n c e s ) ,  6 8 7 3  

COAL TAR OILS/RE~ININS 
Catalyt ic  refinement under pressure of a l igh t  o i l  of 

coa l  t a r  c o n s i s t i n g  ~ a i n l y  o f  benzene ( R e f i n e m e n t  o f  
3200C and 38 arm of H - c o n t a i n i n g  gas to  p roduce high- 
o c t a n e  m o t o r  f u e l ;  y i e l d  o f  98~ r e g a r d l e s s  o f  i n i t i a l  
m a t e r i a l ;  r e f i n e d  p r o d u c t  c o n t a i n s  no S o r  S c o m p o u n d ) ,  
6880 

R e a c t i o n s  o c c u r r i n g  i n  the  s u l f u r i c  a c i d  r e f i n i n g  o f  
b r o w n - c o a l  g a s  b e n z i n e  and  t a r  o i l ,  5 6 8 6  

R e f i n i n g  o f  l i g h t  o i l  f rom l o w - t e m p e r a t u r e  c a r b o n i z a t i o n  
of brown coal by the Rostin-D.C.G.G. process, 111 

COAL TAR OILS/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  { ~ f f i c i e n c y  for removal of t a r ,  
n a p h t h a l e n e ,  NO, l i g h t  o i l ,  HCN, and H2S), 910 

COAL TAR OILS/REVIEWS 
Chemicals from coal (Review (to 1962); no references), 41 
Review o f  coa l  t a r  t e c h n e l o q y  { O v e r  100 p e r i o d i c a l s  

a b s t r a c t s  ( J a n - J u n ,  1969) c o v e r i n g  t a r a ,  l i g h t  o i l s ,  
m i d d l e  o i l s ,  p i t c h ,  t a r  bases ,  e t c . ) ,  6878 

COAL TAR OILS/SOLVENT EXTRACTION 
L o w - t e m p e r a t u r e  t a r  and o i l :  p r o p e r t i e s  and a p p l i c a t i o n s  

( P r o c e s s i n g  by d i s t i l l a t i o n ~  c r a c k i n g  under  p r e s s u r e ,  
h y d r o g e n a t i o n  under p r e s s u r e ,  and s o l v e n t  e x t r a c t i o n  
w i t h  e t h a n o l ,  $ 0 2 ,  o r  p h e n o l ) ,  2669 

COALITE PROCESS 
Liquid f u e l  from coal o b t a i n e d  by low-temperature 

c a r b o n i z a t i o n  ( C a r b o n i z a t i o n  a t  6 0 0  ° by C o a l i t e  p r o c e s s  
y i e l d s  18 to 20 g a l  o f  t a r / t o n  o f  36~ v o l a t i l e  c o a l ;  
f rom t a r  3 ge l  o f  c rude  mo to r  s p i r i t  i s  o b t a i n e d ) ,  93 

COBALT OXIDES/REDUCTION 
Two-s tage  r e d u c t i o n  p r o c e s s  f o r  p r o d u c i n g  m e t a 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  in  t w o - s t a g e  p rocess  for use i n  
synthesis o f  compounds from CO and H), 6338 

COBALT OXIDES/REGENERATION 
G a s i f i e r  and desulfurizer f o r  ca rbonaceous  m a t e r i a l s  (Co 

o x i d e  and s i m i l a r  r e a c t i v e  o x i d e s  used f o r  g a s i f y i n g  
and d e s u l f u r i z i n g  ca rbonaceous  m a t e r i a l s  with use of 
a i r  as r e g e n e r a t i v e  f l u i d ;  S gases c o n v e r t e d  to  Co 
s u l f i d e s ,  and S then  r e c o v e r e d  and Co o x i d e  
r e g e n e r a t e d ) ,  5236 

P r o d u c i n g  s u l f u r - f r e e  gas f rom h i g h - s u l f u r - c o n t e n t  coke 
for  use in  an e n e r g y - g e n e r a t i n g  p l a n t  (Co30 ~ used to  
r e m o v e  S f r o m  gases by f o r m i n g  CosS~), 5238 

COED PROCESS 
A p p l i c a t i o n  o f  COED p rocess  c o a l - d e r i v e d  l i q u i d s  i n  a 

p e t r o l e u m  r e f i n e r y ,  7023 
Char o l I  ene rgy  d e v e l o p m e n t .  P e r i o d  of o p e r a t i o n  J u l y  

1972-June  1973. R and  D r e p o r t  No. 73 ,  i n t e r i m  r e p o r t  
No. 2 (Engineering d a t a  to  be used f o r  d e s i g n  of 
commercial p l a n t ,  commercial p o t e n t i a l  of p r o d u c t s  of 
COED p r o c e s s ) ,  7181 ( N P - 2 0 1 2 9 )  

Char o l ]  ene rgy  d e v e l o p m e n t ,  p e r i o d  o f  o p e r a t i o n  J u l y  
1 9 7 1 - - J u n e  1972 ( P r o d u c t i o n  of o i l ,  gas ,  and c h a r  f rom 
coal by p y r o l y s i s  (COED p r o c e s s ) ) ,  7179 ( E N - 2 3 4 9 )  

Char o i l  e n e r g y  d e v e l o p m e n t ,  6850 (PCR-534 )  
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 a l c e l  r e f i n e r y ) ~  7380 ( P B - 1 8 0 8 7 8 )  

C lean ene rgy  from coa l  - a n a t i o n a l  p r i o r t t ¥  ( S t a t u s  o f  
c o a l  g a s i f i c a t i o n ,  l i q u e f a c t i o n  t end s o l v e n t  e x t r a c t i o n  
p r o g r a m s ) ,  6372 ( E N - 2 2 8 1 )  

C lean f u e l s  f rom c o a l .  P r o j e c t  COED ( C h a r  O i l - E n e r g y  
D e v e l o p m e n t )  ( R e v i e w  w i t h  6 r e f e r e n c e s ) ,  6 9 9 7  

Coal g a s i f i c a t i o n .  COED p r o c e s s  p l u s  c h a r  g a s i f i c a t i o n  
( P l a n t  u t i l i z e s  CORD c o a l  p y r o l y s i s  p r o c e s s  a l o n g  w i t h  
m o l t e n  s a l t  p r o c e s s  to  g a s i f y  COED c h a r ) ,  5330 

Coal l i q u e f a c t i o n  - e p r o g r e s s  r e p o r t  ( R e v i e w  o f  p i l o t  
p l a n t  d e v e l o p m e n t s ) ,  6931 

CORD [ C h a 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  
c o n v e r s i o n  ( P y r o l y s i s  o f  coa l  w i t h  h e a t i n g  v a l u e  12.SOO 
S t u / l b ) ~  7166 

COED i c h o r - o i l - e n e r g y - d e v e l o p m e n t S  c h a r  d e s u l f u r f z a t l o n  
(S c o n t e n t  o f  c h a r  reduced  f r o m  3 to  l e a s  t han  0 . 6 ~  by 

r e a r + l o p  w i t h  H a t  1 6 0 0 o F  in  p r e s e n c e  o f  c a l c i n e d  
~ o l o m i t e ) ,  1 4 4 7  

CORD 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  ~ o f  d r  N c o a l ) :  c h a r  5 4 . 3 ,  o i l  2 3 . 6 ,  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 .  Z) CG 2 2 . 1 ,  
hydrogen 51.0, methane 20.9, and ethane 6 .0) ,  6842 

COZZ. research aims at o i l ,  gas and char frou coal {Yie ld 
from one ton I l l i n o i s  No. 6 coal is 610 kg char, 210 
l i t e r s  crude o i l ,  and 136 cum gas, or, a l t e r n a t i v e l y ,  
560 kg char, 260 l i t e r s  o i l ,  and 280 cu m hydrogen), 
6845 

Desuifur izat ion of COED Char-3 {Using hydrogen at 1600OF 
in the presence of calcined dolomite), 1489 

Development of the COED [char o i l  energy development] 
process {Caking coals can be used without 
preoxid iz ing) ,  5081 

E c o n o m i c  e v a l u a t i o n  o f  CORD p r o c e s s  p l u s  c h a r  
g a s i f i c a t i o n ,  p e r i o d  o f  p e r f o r m a n c e  A p r i l  1 9 7 1 - A p r i l  
1 9 7 2 ,  3 1 4 4  

Economic evaluation of COED p rocess  p l u s  c h a r  
gas i f i ca t i on ,  period of performance Apri l  I971--Apr i l  
1972 (Coa l  p y r o l y s i s  p rocess  p r o d u c i n  c h a r  wh ich  i s  
subsequently gasi f id to produce 921 Btu gas), 7180 (EN- 
2348) 

G a s o l i n e  f r o m  c o a l  ( D i s c u s s i o n  o f  g e n e r a l  a s p e c t s  o f  coa l  
t c  l i q u i d  f u e l  program), E821 

H y d r o g e n a t i o n  o f  COED c o a l  o i l s  ( H y d r o g e n a t i o n  a t  3 0 0 0  
p s i g  o v e r  f i x e d  bed of  N i - - H o  c a t a l y s t ;  H c o n s u m p t i o n  
and 0, N, and S removal correlated with operation 
conditions), 6904 

Hydrogenated CORD o i l  (Conversicn o f  c o a l  by f l u i d i z e d  
bed  p y r o l y s i s  i n t o  g a s ,  o i l ,  and  c h a r ;  c a t a l y t i c  
h y d r o g e n a t i o n  p l a n t  c o n s t r u c t e d  to  h y d r o g e n a t e  o11;  
d e s u l f u r i z a t i o n ;  p r o d u c t i o n  o f  g a s o l i n e ,  m i d d l e  
d i s t i l l a t e ,  g a s  o i l ,  and  b o t t o m s ) ,  6 2 5 4  

Hyd rogena ted  CORD o i l .  Paper  NO, 3 ( H y d r o g e n a t i o n  o f  o i l  
produced by the COED process), 6974 

Hydrogenation of COED process coal-derived 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 ) ,  7 1 7 0  

Hydrogenation o f  COED Drocess coal-derived o i l s  
(Hydrogenation at 3000 psig over f ixed bed of Ni--Mo 
c a t a l y s t ;  S r e m o v a l ) ,  6 9 4 0  

H y d r o g e n a t i o n  o f  COED p rocess  c o a l - d e r i v e d  o i l s ,  6959 
Low s u l p h u r  f u e l s  f rom COED S y n c r u d e ,  7021 
Process  deve lopmen t  u n i t  r e s u l t s  end c o m m e r c i a l  a n a l y s e s  

{ A n a l y s i s  o f  CORD p r o c e s s ) ,  6912 
P r o j e c t  CORD: coa l  p y r o l y s i s  p i l o t  p l a n t .  Paper  No. 8 

( R e c o v e r y  and p r o c e s s i n g  o f  o i l ,  gas ,  and c h a r ) ,  7156 
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  Of l i q u e f a c t i o n  p r o c e s s e s ) ,  
7 0 1 9  

Summary presentation: an overview o f  coa l  conversion 
t e c h n o l o g y ,  62 

S y n t h e t i c  f u e l s  i n d u s t r y  based on Reeky M o u n t a i n  c o a l s ,  
6 9 3 0  

T e c h n o l o g i c a l  a l t e r n a t i v e s  t o  f l u e  gas d e s u l f u r i 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 

CORD PROCESS/FLOWSHEETS 
A n o t h e r  ha t  in  the  ene rgy  r i n g  - FMC's c o a l - t o - g a s / o i l  

p rocess  {Cogas p rocess  c o n c e p t ;  p r o d u c t i o n  o f  s y n t h e t i c  
p i p e l i n e  g a s ) ,  5245 

P r o j e c t  G a s o l i n e  In  final deve lopmen t  s tage  (NONE),  6834 
COED PROCESS/PILOT PLANTS 

Char o l i  ene rgy  d e v e l o p m e n t  (CORD p rocess  f o r  p y r o l y s i s  
o f  b i t u m i n o u s  c o a l ) ,  7165 ( E N - 1 9 9 5 )  

COED PROCESS/REVIEWS 
Coal [ c o n v e r s i o n  to  s y n t h e t i c  c rude  o l i ]  ( R e v i e w  w i t h  14 

r e f e r e n c e s ) ,  6945 
Coal  g a s i f i c a t i o n  (Rev iew  o f  c o a l  g a s i f i c a t i o n  

f u n d a m e n t a l s  i n c l u d i n g  coa l  c h a r a c t e r i s t i c s ,  coa l  
p r o c e s s i n g ,  c h e m i c a l  r e a c t i o n s ,  and t h e r m o d y n a m i c s ;  low 
and h i g h  Btu  gas p r o d u c t i o n ) ,  5481 (NP-20097)  

Coal l i q u e f a c t i o n  p r o j e c t s  underway ( B r i e f  r e v i e w  o f  
methods b e i n g  d e v e l o p e d  in  the  USA f o r  p r o d u c t i o n  o f  
liquid fuels from coal), 6841 

O f f i c e  o f  C o a l  Research c o n t i n u e s  l i q u i d  e x t r a c t i o n  
p r o j e c t s  ( R e v i e w  o f  p r o j e c t s  f o r  coa l  c o n v e r s i o n  i n t o  
c i t y  gas and g a s o l i n e ) ,  6828 

P r o j e c t  G a s o l i n e  in  f i n a l  d e v e l o p m e n t  s tage  (NONE),  6834 
COGAS PROCESS 

G a s i f i c a t i o n  moves f rom r e s e a r c h  t o  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 ( 1 9 7 2 ) ) ,  
5 3 2 0  

S t e a r n s - R o g e r  g e t s  c o n t r a c t  f o r  c o a l - t o - g a s  p i l o t  p l a n t  
{ L i s t  o f  l a r g e  d i r e c t  d e s u l f u r i z a t i o n  p l a n t s  o p e r a t i n g  
on r e s i d u e s ;  p r o c e s s i n g  sequences for  producing l ow S 
f u e l  oil most c h e a p l y ) ,  1743 

S y n t h e t i c  c r u d e  o i l :  i s  i t  f e a s i b l e  y e t  ( D e s c r i p t i o n  o f  
GCOS and COGAS p r o c e s s e s ) ,  5593 

COGAS PROCESS/FLOWSNEETS 
A n o t h e r  ha t  in the  e n e r g y  r i n g  - FHC's c o a l - t o - g a s / o i l  

p rocess  (Cogas  p r o c e s s  c o n c e p t ;  product ion of  s y n t h e t i c  
p i p e l i n e  g a s ) ,  5245 

COGAS PROCESS/PILOT PLANTS 
A n o t h e r  ha t  in  the  ene rgy  r i n g  - FMC's c o a l - t o - g a s / o i l  

p r o c e s s  (Cogas p rocess  c o n c e p t ;  product ion of  s y n t h e t i c  
p i p e l i n e  g a s ) ,  5 2 4 5  



COGAZ PROCEEE/~E~IENS 
Coal g a s i f i c a t i o n 1  ( ~ e v i e w  of  c o a l  g a s i f i c a t i o n  

fundame~ta[~ ir, c l u f f i n g  c o a l  c h a r a c t e r i s t i c s ,  coal 
prcce~ing~ chemical reactions, and thermodynamics; low 
and high £tu g;~: p r o d u c t l a n ) ,  548! ( N P - 2 0 0 9 7 )  

CG~EICA~5(,NIZATICN 
Behavior of ac%~uated bltu~inou~ coal and low-temperature 

coke {m low-tempe~atur~ carbonization and ga{ificaticn 
in ~ carton% of ~feam, I01 

COKE/CHEMiCaL ~EACT[dHS 
Catal~tic reactions of carbon with s%eam-oxygen mixtures 

(5odiu~ carbonate as catalyot), 575~ 
Coal g a s i f i c a t i o n  ( R e a c t i c u  c f  a q u e o u s  s l u r r y  o f  c o a l  c r  

coke with 0 above I~OOSF and I00 psi~ to produce C0 and 

Co~pt~t~ g.~iflcation cf coal. I. Effect of heating rate 
cf the  carbc~lz~tlon, ii. Heactivity of coke against 
carbon dioxide, dlTl 

CCKE/COMBUST£6~I 
Distribution of sulfur in the combustion of coal and 

c o k e ,  ~6~ 
COhEIDESULFO~IZATiON 

~ttempte.@ r emo v a l  o f  s u l f u r  f r o ~  c o a l  and coke  (NONE), 
1353 

Hehavicr of the so-called organic cake sulfur in coke at 
temperatures over I0~0 ° (Vclatilization of organic 
sulfur ccs~ou~d~ at 1500 tc 2000 ° in N or  H 
at~esFhere ), 56~ 

Coke de~ulfurlzi~g (Labcratcr~ stud~ using H) ,  1409 
Coke debulfurlzation with reducing ga~es (Hoe of H in 

fixed bed a~d methane i~ fluidized bed), 1328 
Coke cf Io~ sulfur content from sulfur-rich coal (Cake 

desulfurized at 420-500 s in prssence cf inert gas and 
water vapor), 1340 

B e s u l f u r i z e t i o r l  of coal and coke (Relation between S 
conte~t of  cC~l and o f  coke reviewed~ p r a c t i c a l  
pcssihilitie~ of desulfurization b~ reaction with gases 
in lerge-~eete coke oven~ are small), 978 

D e s u l f u r i z a t t o n  o f  c o a l  and cake by chemical and 
physlccche~ica] metheds (~esulfuriza%ian by heating was 
found to be ~be most economical means for decreasing 5 
c o n t e ~ t  of c ~ k e ) ,  1203 

Desuifurlzatlcn of  coke. llI (Effectiveness of AlsOs, 
HaMoG~ Fe turnings, Cr20~, and aluminate solution for 
sulfur re~eval in caking s~eraticn), 1021 

Desulfurizaiicn ~f coals snd cokes (Review of processes 
far re~val of inorganic S from coal before 
carbenizatic~ or co~bustlc~ and those that remove 
organic a~d i n o r g a n i c  S d u r i n g  o o k i n g  or f rom f i n i s h e d  
coke; 41 r~i~renoes), 1492 

D ~ s u l f u r i z a t t o n  o f  p e t r o l e u ~  coke (Effectiveness f o r  c o a l  
cc~e}, 181~ 

be~ul fur i~at ion of coke (Coke preheated to 900-950 ° and 
de~ulfurlzsd b~ mixture of H~O v a p o r  and CO a heated to 
500-aCOe), 1304 

Desulfurlzati~n o f  coke. II ( ~  introduction o f  water 
vapaz and NH~ durin~ coki~9), 964 

De~ulfuriz~tlon of coke (Coal or coke treated~ prior %0 
heal treatment, w i t h  O.~-ZO~ i n o r g a n i c  o r  h y d r o x y  a c i d ,  
and (or) m a n e -  o r  d i b a s i c  o r g a n i c  a c i d s  c o n t a i n i n g  n o t  
more t han  6 C atoms), 1414 

Desulfurlzatle~ of coke (LabsratorN procedure)~ 950 
Desu[phuriset~cn of fine coke charges i n  a current of 

h~d~ag~n, 2121 
Experi~ent~ cn t he  removal of sulur from c o a l  and c o k e ,  

13~0 
Fuels wi~h l~w sulfur content and smokeless fuels 

(~eu~ew~ ~e~e and S die×~de e~issions), 1502 
High-temperatur~ desulfurizatlcn of coke (Degree of 

d e s u l f u i z ~ t l o n  evaluated inrelation to c a k i n g  
temperature and coal tam,coition), 1451 

Labaratery research on metallurgical coke prepared by 
desuJfurizatJan o f  coke csntalnlng i n o r g a n f c  additives 
b~ the actio~ of gleam on calcium sulfide~ 1274 

Lowerlng the sulfur content of  coke by heating to  h i g h  
tempera~ure~ (dfi~ o f  sulfide S removed a% ii00 o and 50- 
70~ e% 1500s; cr~anlc S eliminated in amounts of I.S~ 
at  1100 o a 20~ a% 1agog), 1560 

Lowerlnc the sulfur content of coke during the ooklng of 
coal~ and charges (Add i t l on ' o f  6-10~ black o i l  or 
hNdrccarhcn condensate from extraction of natural ga%o 
coring cherEe aided transfer o f  S to volatile p r o d u c t s  
and  r e d u c e d  3 content o f  c a k e  by 10-20~)~  1445 

P c s s i b i l i t ~  e f  l o w e r i n g  t h e  s u l f u r  c o n t e n t  o f  
~ e t a l l u r o t c a l  c o k e  d u r i n g  d r y  q u e n c h i n g  ( B l o w i n g  o f  ook 
w i t h  a i r  or ~Ir-steam m i x t u r e ) ~  1347 

Problems i n  lowering the sulfur content o f  co~e d u r i n g  
i t s  production (Review; 35 references)~ 1423 

Reducln~ the sulfur contents o f  coals and cokes 
( R e d u c t i o n  of 5 content by treatment with ethylene a% 
li00 o in oven: propane-butane mixture used at 800e)~ 

Stepwlae des~IfurlzaTlen of fleldized coke wlth steam and 
hydzcgen,,1095 

Sulfur content of coke f o r  metallurgical purposes and 
pcss~bilitles o f  decreasing %he sulfur content (Review 
of desulfurization of petroleum coke), 1504 

S u l f u r  redaction f rom f l u i d i z s t i o n  coke (laboratory 
phase) (~t 550-750 c and w i t h  mixture o f  70~ stes~ and 
30~ air as fluidlzation agent, about 30~ of S may be 
e l i m i n a t e d ) ,  I~$5 
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COKE/FLUID!ZATIGN 
S u l f u r  r e d u c t i o n  f r c m  f l u i d i z a t i o n  c o k e  ( l a b o r a t o r y  

p h a s e )  ( A t  550-7500  and w i t h  m i x t u r e  o f  70~ s t e a m  and 
50g a i r  a s  f l u i d i z a t i o n  a g e n t ,  a b o u t  30~ o f  S may be  
e l i m i n a t e d ) ,  1365 

COKE/GASIFICATIGN 
A c t i o n  o f  i n o r g a n i c  p o l y c a t a l y s t s  i n  t h e  w a t e r - g a s  

p r o c e s s  ( O x i d e s  o f  Cu, N i ,  Co, F e ,  U, and  Mn o r  a l k a l i  
c a r b o n a t e s ] ,  3286 

A p p a r a t u s  f o r  g a s i f i c a t i o n  o f  s o i i d  f u e l s  ( U n i t  f o r  
o b t a i n i n g  e f f i c i e n t  g a s - s c l i d  c o n t a c t ,  e s p e c i a l l y  f o r  
u s e  i n  g a s i f i c a t i o n  o f  c o a l s  and  c o k e s ) ,  4854 

C a l c u l a t i o n s  r e l a t i v e  t o  t h e  r e p l a c e m e n t  o f  s t e a m  
a d d i t i o n s  to  t h e  g a s i f i c a t i o n  a i r  by c a r b o n  d i o x i d e  in  
t h e  g a s i f i c a t i o n  a f  c o k e  i n  f i x e d  bed p r o d u c e r s  ( I f  
s t e a m  i s  r e p l a c e d  by CCa, CO and COo c o n t e n t  o f  p r o d u c t  
gases increased at expense of H and HaO content; 
gasification efficiency slightly higher with steam), 
4632 

Carbon monoxide from coke and oxygen (Powdered coke 
gasified at about 10750 in mixture of 0 and CGa; steam 
produced in waste-heat boilers), 434! 

Carbon-steam reaction kinetics from pilaf-plant data 
(Coke gasification at IG00-180OsF)~ 4553 

Carbonization and gasification of carbonaceous solids 
(Carbonaceous materials carbonized in fluldized bed tc 
r emove  part of vola%iles)~ 168 

Chemistry of the carbon-steam reaction, S023 
Clty-gaa generation by simultaneous gasification af coke 

and oil (Gasification in water gas generator), 4298 
Coal or coke gasification (Process for reducing lasses of 

combustibles in gasification of coal with steam and 0 
i n  fluidized bed; process carried c u t  at 10-25 arm], 
4929 

Comparative study of coke gasiflcation bN water and by 
CG a - observations concerning the initlal, velocities 
(Cakes gasified by water and C diexide under identical 
conditions: operating temperature cf I000a), 4940 

Continuous gasification of coke without slag formatien 
(Brown coal powder added in gasification pit abaue her 
coke level), 4247 

Continuous process for the low-temperatare gasifieatlcn 
of solid fuels with the use of superheated steam (Use 
of cokes and asthracite), 4327 

Development of low-temperature carbonization of brown 
coal, 140 

Devolatilization of large coal particles as applied to 
SziklaRozinek gas£fiers (Carbanlzing of c o a l  and 
gasification of resultant coke)~ 178 

Effects of reactivity and same other variables on 
gasification o f  coke with steam (53 references)1 3955 

Fuel gas (Gas of high calorific value made from solid 
powdered or finely grained fuels by making starting 
materials react with a i r  or O, steamg and COz), 4315 

Fundamental research lnto aspects of the chemistry cf 
c o k e  production, and coke gasification i n  the blast 
furnace (Review with 94 references), S~dS 

Gas production from steam, air, and c o a l  (Slag production 
minimized by passing through the hot f u e l  alternate 
streams of  steam eontainlng less then 10~ 0 and mare 
than 25~ 0; process reduces steam consumption), 4933 

Gaslfloatlon of coke by COo and 0 e (Review with 21 
references), 4471 

G a s i f i c a t i o n  of s o l i d  f e e l s  i n  a slagging p r o d u c e r  (In 
gas producer in wlch molten slag in sprayed into 
furnace as principal.heat source~ use of C or highly 
enriched air preheated to at least 1000 s as 
gasification agent allows use of low-grade coal or coke 
as fuel)~ 5012 

Gasification of solid fuels (Gasiflcatien at 700-1100 a 
with carbon dioxide}, 4910 

G a s i f i c a t i o n  o f  solid f u e l  (Proces's described in w h i c h  
fuel ls brought i n t o  close contact with liquid slag in 
rotatable container), 4930 

Gaslfioa%Ion of salld fuels with stepwise addition of the 
gasification a g e n t  (O is introduced stepwlse), 4489 

Gasifioa±ion of low-value coals (Data cempared for 19 
coals and cokes of different grades and response %o 
burning in Lurgl~Schwelzer~ Otto Rochum~ rotating grid 
furnaoe~ and in Winkler and Fleseh--Winkler 
generators), 4289 

Gasification o f  solid Zuels (gasification of low 
temperature l i g n i t e  c o k e  with O and steam), 4587 

Gasification o f  carbonaceous s o l i d s  (Hoe of metal halide 
to inhibit formation of COe; gasiflcatlon et 1700- 
1800OF), 4130 

Gasification kinetlos of coke wlth mixtures of carbon 
monoxide and carbon d i o x i d e  (Gaslflcaton at 900,  1000 ,  
and II00 s i n  presence o f  COa--CO--N mlxtures), 5251 

Gasification of coke with carbon monoxide--carbon dioxide 
mixtures (Study of effect of temperature~ gas 
composition, and lump size on rate of gasification of 
coke on samples of 10-60 mm dlao at 900-11000), S252 

Gasification of solid fuels (Part of recycled coke formed 
in low-temperature carbonization is gas|fled to give 
p r o d u c e r  gas)~ 4347 

Gaslflcatlon of s o l i d  fuels in a f l e l d l z e d  bed  (Reactions 
with a i r  end wlth COe et 800, 850~ and 9000 at 1 arm 
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........................................................... 
p r e s s u r e ) ~  4179 

G a s i f i c a t i o n  o f  m e t a l l u r g i c a l  cokes (Rev iew w i t h  20 
r e f e r e n c e s j  end d i s c u s s i o n ) 0  4463 

G a s i f i c a t i o n  r e s e a r c h  w i t h  v a r i o u s  brown c o a l s  and cokes 
in  a ro ta t i ng -g ra te  g e n e r a t o r ,  4104 

G a s i f i c a t i o n  o f  coke or  coa l  ( S a t u r a t e d  steam i s  
g a s i f y i n g  agent  at 700 -10000 ;  CaO m i x e d  w i t h  f u e l ) ,  
4134 

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

G a s i f i c a t i o n  r e a c t i o n  o f  lump coke f o r  b l a s t - f u r n a c e  use 
(Lump cokes packed in  ce ramic  t ube  and g a s i f i e d  f o r  
maximum o f  3 hr  at  1000-12000 ° i n  upward s t reams o f  
C02--C0 and CO2--N)y 5150 

Graphical representation of some gasification process 
paramete rs  on D o l i n s k i ' s  h e x a g o n [ a l  d i a g r a m ]  (Rev iew 
and discussion of gasification process parameters), 
5076 

H i g h - c a l o r i e  gas from b i t u m i n o u s  f u e l s  ( G a s i f i c a t i o n  
c a r r i e d  ou t  by add ing  ho t  s team-gas  m i x t u r e  to  upper  
p a r t  o f  gas g e n e r a t o r  and removal  o f  h i g h - c a l o r i e  gas 
from lower  p a r t  of g e n e r a t o r  a f t e r  vapo rs  in  l a y e r s  of 
incandescent coke or semlcoke are p y r o l y z e d ) ~  4 9 3 1  

Improvement o f  gases o b t a i n e d  by g a s i f i c a t i o n  o f  
c o m b u s t i b l e  s o l i d s  ( R e l a t i v e l y  low c a l o r i f i c  v a l u e  o f  
gases o b t a i n e d  by g a s i f i c a t i o n  o f  coke ,  e t c . ,  improved 
by s p r a y i n g  coke~ e t c . ,  d u r i n g  g a s i f i c a t i o n  w i t h  
c o m b u s t i b l e  l i q u i d ) ,  3896 

I n e r t i a  of the  process  o r  g a s i f i c a t i o n  i n  a bed o f  s o l i d  
fuel,  4528 

I n t e g r a t e d  f l u i d  c o k i n g / g a s i f i c a t i o n  p rocess  ( P a t e n t ) ,  
5519 

O b t a i n i n g  mixed g e n e r a t o r  gas f rom 10-25 mm. coke KL 
( G a s i f i c a t i o n  in  K o l l e r  g e n e r a t o r  a t  87-215 kg c o k e / s q ,  
m . / h r ;  i n t e r s [ f i r s t [ o n  o f  g a s i f i c a t i o n  leads to  
increaslng f u e l  components i n  gas and to  i m p r o v i n g  
c a l o r i f i c  value), 4924 

P e r f o r m a n c e  Of a W e l l m s n - - G a l u s h a  p roduce r  i n s t a l l a t i o n  
w i t h  a Whessoe gas-cleaning p l a n t  I 4202 

Per fo rmance of a g a s - s y n t h e s i s  d e m o n s t r a t i o n  p l a n t  f o r  
p roduc ing  l i q u i d  f u e l s  f rom coa l  ( P r o d u c t i o n  o f  
g a s o l i n e  and d i e s e l  o i l ;  dus t  i n  raw gas removed by 
c y c l o n e  s e p a r a t i o n ,  wash s c r u b b i n g ,  and e l e c t r o s t a t i c  
p r e c i p i t a t i o n ;  COz, HIS ~ and o r g a n i c  S compounds were 
removed w i t h  d i e t h a n c l s m i n e ,  Fe o x i d e ,  and a c t i v a t e d  
C) ,  6761 

P o l l u t i o n - f r e e  f u e l s  (Coa l  l i q u i d s  e x t r a c t e d  w i t h  s o l v e n t  
end l i g h t e r  h y d r o c a r b o n s  are d i s t i l l e d  off), 2062 

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  of  high-iron 
c o n t e n t  cokes for p r o d u c e r - g a s  m a n u f a c t u r e ,  3832 

Process o f  gasif icat ion o f  a n t h r a c i t e  and coke w i t h  a 
s t e a m - a i r  b l a s t  ( O p e r a t i o n  of e x p e r i m e n t a l  gas p r o d u c e r  
shown i n  schematic detail), 4568 

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

Rapid method o f  coke g a s i f i c a t i o n  ( 1 6  r e f e r e n c e s ) ,  4571 
Rate c o e f f i c i e n t  o f  g a s i f i c a t i o n  f o r  coke p a r t i c l e s  in  s 

f l u i d i z e d  bed (C + CO z * 2C~),  4223 
R e a c t i o n  k i n e t i c s  o f  the  g a s i f i c a t i o n  o f  carbon w i t h  

HzO--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 t  m i x t u r e s  a t  
950 -1150o ;  methane and CO fo rmed;  wa te 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  
from 0 to 50 aim; total pressure of 50 aim)9 4943 

Slurries of solid carboniferous f u e | s  ( E q u i p m e n t ) ,  5529 
Steam g a s i f i c a t i o n  o f  coke ( P a t e n t ) ~  5624 
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 i u l d i z e d  

g a s i f i c a t i o n  o f  s o l i d  f u e l s  (Sys tem o p e r a t e s  below 
f u s i o n  p o i n t  o f  m i n e r a l  m a t t e r  i n  c o a l ) ,  5082 

Underground g a s i f i c a t i o n  o f  f u e l s .  G a s i f i c a t i o n  o f  
s e t [ c o k e  from Moscow brown c o s ;  w i t h  a s team-oxygen  
b l a s t  (Steam c o n c e n t r a t i o n  o f  10-20~ opt imum in 
p roduc ing  maximum p e r c e n t a g e s  o f  CO and H and minimum 
of  COz) , 4760 

Water gas ( R e a c t i o n  at 1000-1650°F  end 200-800  p s i a ) ~  
4964 

COKE/HEATING 
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  (46~ o f  s u l f i d e  S reeoved a t  1100 ° and 50-  
70~ a t  15000;  o r g a n i c  5 e l i m i n a t e d  in amounts of 1.6X 
at  1100 ° a 20X a t  1600o ) ,  1580 

COKE/HYDROGENATION 
Compara t i ve  h y d r o g e n a t i o n  e x p e r i m e n t s  ( H y d r o g e n a t i o n  

us ing  Ni and MoO] c a t a l y s t s ;  250 aim p r e s s u r e  and 
4 2 0 0 ) ,  2433 

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 semlcoke from brown and 
b i t u m i n o u s  c o a l s  ( E f f e c t s  of s t a r t i n g  m a t e r i a l s ,  
t e m p e r a t u r e ,  p r e s s u r e ,  and c a t a l y s t  on y i e l d s ) ,  2654 

H y d r o g e n a t i o n  of ca rbonaceous  materials (800oc  and 5000 
s tm,  no c a t a l y s t ) ,  25?6 

P r o d u c t i o n  c f  h i g h - h y d r o g e n  wa te r  gas from younger  coal 
cokes ( E v a l u a t i o n  o f  NamCEs, KeCCj,  T i ~ 2 - - C u ~  and MgO-- 
FezOa--KzCraO~ as c a t a l y s t s ) ,  2393 

COKE/PRODUCTION 
Autogenous c a r b o n i z a t i o n  f o r  the  c o n t i n u o u s  p r o d u c t i o n  o f  

coke and gas ( D e s c r i p t i o n  cf e q u i p m e n t ) ,  4870 

B e h s v i o r  o f  m i x t u r e s  o f  f a t  c o a l  and g a s  c o a l  d u r i n g  
c o k i n g  (30  r e f e r e n c e s ) ~  7109  

C a r b o n i z a t i o n  by f l u i d i z a t i o n  f o r  the m a n u f a c t u r e  o f  
p u l v e r i z e d  coke9 gas,  and t a r  (Wet coa l  o r  l i g n i t e  
u s e d ) ,  164 

Development o f  t he  p r i m a r y  energy  consumpt i on  and f u t u r e  
means o f  r e f i n i n g  and a p p l i c a t i o n  o f  hard coa l  
~ D i s c u s s i o n  o f  p rocesses  f o r  t r e a t i n g  hard c o a l ) t  5402 

F l e x i b i l i t y  and ba lance  in  the gas i n d u s t r y  ( P r o d u c t i o n  
o f  gas ,  coke ,  and t a r ;  gas p u r i f i c a t i o n ,  t o t a l  
g a s i f i c a t i o n ,  and s p e c i a l  p r o d u c t s  f rom g a s ) ,  3267 

P l u i d i z e d - b e d  ( w i t h  o x i d a n t s )  d e s u l f u r l z s t l o n  o f  
n o n c o k i n g  coa l  f o r  p r o d u c i n g  m e t a l l u r g i c a l  coke (Rev iew 
o f  l i t e r a t u r e  on d e s u l f u r i z a t i o n  o f  c o a l ;  p h y s i c a l  
methods a re  u n s a t l s f s c t o r y ) ,  1350 

Fundamenta l  r e s e a r c h  i n t o  a s p e c t s  o f  the  c h e m i s t r y  o f  
coke p r o d u c t i o n ,  and coke g a s i f i c a t i o n  in  t he  b l a s t  
f u r n a c e  (Rev iew w l t h  94 r e f e r e n c e s ) ,  5343 

G a s i f i c a t i o n  o f  b r o w n - c o a l  b r i q u e t s  and hard b r o w n - c o a l  
i n  the prometheus-Weber  gas p roduce r  ( C r a c k i n g  o f  gas 
a t  5 0 0 - 6 0 0 0 ) ,  3383 

H y d r o c r e c k i n g  o f  l o w - t e m p e r a t u r e  t a r s  ( D e s c r i p t i o n  o f  raw 
m a t e r i a l s ,  a p p a r a t u s ,  and p r o c e d u r e ;  i n c r e a s e  in 
p r e s s u r e  i n c r e a s e d  y i e l d  o f  coke and gaseous p r o d u c t s  
and i n c r e a s e d  degree o f  c r a c k i n g  and h y d r o g e n a t i o n  o f  
a s p h a l t s  and r e s i n o u s  p r o d u c t s ;  i n c r e a s e d  r a t i o  o f  H t o  
raw m a t e r i a l  i n c r e a s e d  y i e l d  o f  g a s o l i n e  and gaseous 
p r o d u c t s ) ,  6814 

L i q u i d  f u e l s  f rom c o a l ,  o t h e r  f o s s i l  h y d r o c a r b o n s  
( P r o c e s s e s  under  deve lopment  by d i f f e r e n t  companies f o r  
commerc ia l  c o n v e r s i o n  o f  coa l  i n t o  l i q u i d  f u e l s ;  
economic a n a l y s e s  o f  coa l  and o i l  sha le  p r o c e s s i n g ) ,  
6803 

New aspects in  coal-tar processing (Description of 
methods for conversion of brown coa l  i n t o  paraffins, 
p h e n o l s ,  p y r | d i n e ,  and e l e c t r o d e  coke;  s c a t  e f f i c i e n t  
method is  h y d r o g e n a t i o n  a t  40 atm and 330Oc) ,  2955 

P o s s i b i l i t i e s  and e x p e r i m e n t s  f o r  d e c r e a s i n g  the s u l f u r  
c o n t e n t  in  coke .  I ( C a r b o n i z a t i o n  o f  coa l  s t  400-10000 
w i t h  H as f l u i d i z i n g  g a s ) ,  1448 

S o l i d  f u e l  r e s e a r c h  (Rev iew of s o l i d  f u e l  r esea rch  as 
w e l l  as f u n d a m e n t a l  r e s e a r c h  on combus t i on  in  f i u i d i z e d  
bed, e x t r a c t i o n  o f  c h e m i c a l s  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 t  uses o f  c o s | ,  
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 s s i f i c a t J 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 ) ,  39 

S y n t h e t i c  o i l  f rom cos [  ( C a t a l y t i c  h y d r o g e n a t i o n  in  
a u t o c l a v e  a t  140-210 atm up t o  4750 in  p resence o f  
ammonium mo l ybda te  and Sn c h l o r i d e  or  Zn c h l o r i d e  gave 
crude o i l ,  gas,  coke ,  and w a t e r ;  h v d r o r e f i n t n g  w i t h  CoO 
and Mo o x i d e  on At o x i d e  f o l l o w e d  by c r a c k i n g ) ,  6877 

COKE/REVIEWS 
Chemicals from coal (Review (to 1962); no references), 41 

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

coke ,  and coa l~  7403 
COKE-OVEN GAS/DESULFURIZATION 

Hydrogen s u l f i d e  s c r u b b i n g  from coke -oven  gas w i t h  
d e a c i d i f i e d  and c o n c e n t r a t e d  ammonia l i q u o r ,  1081 

Removal  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 brown COal h i g h -  
t e m p e r a t u r e  (BHT-coke oven)  gas by p r e s s u r e - w a s h i n g  
p rocesses  (F low  d i sg rsms  o f  washing and a n a l y t i c a l  
p r o c e d u r e s ;  d i s c u s s i o n  o f  r e c y c l i n g  and r e g e n e r a t i o n  o f  
wash liquids), 1346 

Removal of hydrogen sulfide from coke-oven gas (Gaseous 
NHa used for removal of HAS), 1221 

COKE-OVEN GAS/PURIFICATION 
Vacuum c a r b o n a t e  p rocess  f o r  r e c o v e r y  o f  hydrogen s u l f i d e  

and c y a n i d e s  (Removal o f  HaS, C02, HCN, p y r i d i n e ,  and 
n a p h t h a l e n e  f rom coke -oven  gas b V sc rubb ing  w i t h  NaeCOz 
s o l u t i o n ) ,  966 

CGKE-OVEN GAS/WaSHING 
Removal o f  o r g a n i c  s u l f u r  compounds from brown coa l  h i g h -  

t e m p e r a t u r e  (BHT-coke o v e n )  gas by p r e s s u r e - w a s h i n g  
p rocesses  ( F l o w  d iag rams o f  w a s h i n g  and a n a l y t i c a l  
p r o c e d u r e s ;  d i s c u s s i o n  o f  r e c y c l i n g  and r e g e n e r a t i o n  Of 
wash l i q u i d s ) ,  1346 

COKING/ECONOHICS 
Remarks c o n c e r n i n g  the f u t u r e  o f  coa l  c h e m i s t r y  

( D i s c u s s i o n  w i t h  11 r e f e r e n c e s ) ,  8083 
CQLLIN-SAARGRUBEN PROCESS 

D e s u l f u r i z a t i o n  o f  gas w i t h  ammonia w a t e r ,  621 
COMBINED CYCLES/PLANNING 

G i l b e r t  p roposes  s h o r t  l e a d - t i m e  c o i l - f u e l e d  combined 
c y c l e  ( U t i l i z a t i o n  o f  i g n i f l u i d  b o i l e r ) ,  5558 

COMBUSTION/CHEMICAL REACIION KINETICS 
G a s i f i c a t i o n  o f  f u e l s .  R e a c t i o n  k i n e t i c s  r e s e a r c h  on the  

t e c h n o l o g y  o f  g a s i f i c a t i o n  and c o m b u s t i o n  ( D i s c u s s i o n  
of p h y s i c a l  and c h e m i c a l  i n f l u e n c e s  on g a s i f i c a t i o n  and 
c o m b u s t i o n ) ,  4313  

K i n e t i c s  of h e t e r o g e n e o u s  r e a c t i o n s  d u r i n g  c o e b u a t i o n  Of 
s o l i d  f u e l s  (Rev iew d e s c r i b i n g  t e c h n i q u e s  f o r  measur ing  
combus t i on  k i n e t i c s ;  23 r e f e r e n c e s ) ,  7158 

S t o i c h i o m e t r i c  a n a l y s i s  o f  the p rocesses  o f  combust ion 
and g a s i f i c a t i o n  o f  s o l i d  f u e l s ,  4279 

COHBUSTION/FLUIDIZED BED 
P r o c e e d i n g s  o f  i n t e r n a t i o n a l  c o n f e r e n c e  on f l u i d i z e d - b e d  

c o m b u s t i o n  ( 2 n d )  (Collection of 23 p a p e r s ) t  1533 ( F B - -  
214 7 5 0 / 2 )  

R e g e n e r a t i v e  l i m e s t o n e  process  for f l u i d i z s d  bed c o a l  
c o m b u s t i o n  and d e s u l f u r l z a t i o n  ( L i m e  in  bed r e a c t s  w i t h  



613 CYCLOHEXANE/HYDROGENATION S dioxide and ~ to form Ca sulfate), 7167 
COMBUSTIGN/REVIEWS 

Clear powe~ frc~ coal (Review with 38 references), 71S7 
~OMSUSTIOH/STASILITY 
Stability of flame front propagation in porous media with 

special aF~iica~ics to in-mira precessin~ of coal 
(Unstable flame front prepagation results in resource 
b~passin~), ~E34 (UCRL-S!595) 

COMBUSTION HE~T/P~EZSURE DEPENDENCE 
Nonagglo=erated beown-coal gasification of %he Okrain. 

SSS~ with a steam-oxygen blast under pressure and under 
laboratsr N cenditiuns (Pressures up to  50 aim; effect 
or pressure cn Htu of gas], 4181 

Pressure marbcmlzaticn cf a hlsh-vclatile A bituminous 
coa l  tm produce high-B%u gas (Coal carbonized in closed 
system ~ t  600 ~ and 40-!200 p~ig; production of tars a n d  
s~Is eliminated by retaining vola%iles within system; 
increase in  pressure gave h i g h e r  heating values a n d  
lower production), 152 

CCM~USTION HEAT/RADiATiON EFFECTS 
Influence cf 7-r~s aa the umderground gasification of 

coal (Laboratory experiments using cobalt 60~ heating 
ualue cf ga~ i~creased), 4848  

Underground ~a~ification of coal (Irradlation of 
oxidation area with gamma ra~s produces incrase In 
c a l o r i f i c  v a l u e  e f  go= produced), 4876  

CONDENS~TES/SEP~ATiON PROCE~SES 
Separatiem cf tats from ccndensates formed during c i t y -  

~es production (Cmal ga~/fication with O-steam 
• ixture), 5~8~ 

CfiPPER UXIDES/SORFTIVE PROPERTIES 
Reacti~itv cf SO a w i t h  supFcr ted metal oxide: alumina 

scrben%~ (~aC], 21~4 
C~ACKING/CHEMICAL REACTION KINETICS 

Catalytic h~drocrackin~. Mechanism sf h~drocraeking of 
low-temperature coal tar (Production of gasoline), 688? 

Thermal creckin~ of ta~ and velatlle matter from coal 
carbonizatia~ (Cracking at 500-10000), i?? 

CRACKING/FLUI~IZED ~ED 
Tar cracking. I- Cracking af coal earbenizaticn products 

on a C[ullize~ had of csntact material (char oP 
pe t ro leum coke) ,  7149 

Thermal cracking cf tars and volatile matter f rom coal 
carbonlzaticr (Cracking at 500-10000), i77 

CR~CKING/REVIEWS 
Fuel prccassin9 f lu ldized beds (Review of l i te ra tu re ;  68 

references)~ ~070 
S~ACKING/TEMFERATU~E DEPENDENCE 

Tar cracklng. 4. Crackin~ of coal carbonization products 
in a static-b~d reactor ~etween ?00 ° and 1800 s 
(Complete  ccr~erslmn Gf tar at 850-10000; maximum gas 
~ield at aS~s; water  ~a~ reaction intensified above 
lO00C; at  1300 c and 150~ steam, 9as was only product), 
7144 

CaESOLS/D£~TILLATIO~ 
C c ~ p c u n d  i ~ l a t ~ e n  f r a m  brown c o a l  by low--temperature 

evacuet(cn (~anc), 7~ 
CRESOLS/PRODUCTION 

Amerlcan c~al-h~drcgenaticn plant (Ri lo t  plant with 
si~pl~fied flow chart; capacity of I00 tons ceal/day; 
pla~t operate~ at 480 tO S50oC), 2913 

Chem{cal b~-prcduct~ frc~ ceal (Production of alkenes, 
aro,a~jes, H, ammonia, S tar ac ids ;  concep tua l  all- 
chamicel refiDer~), 7aaO (P5-1S087S) 

Convers ion  Cf bighe~ phemoIs into phenols~ cresols, and 
x~lenoIs, 7~7~ 

Low-te~peratare h N d r o g e p a t i a n  o f  Northern-Bohemian brown- 
coal term (Centinuou~ process for production of motor 
fuet~ ai~e.ne~ lubricating oils, phenols, and 
cre~o[~), 2916 

rrcduction of ,:oat chemicals b~ %he combination of high 
~re~ure l i q u i d  p h a s e  h ~ d r o ~ e n a t i o n  w i t h  h y d r o -  
~ealk~l~tle~ (Production of aromatic chemicals frem 
coal bV hydr~enaton a n d  h~drodealk~laticn), $018 

CR[S~L~/R~DUCTION 
Cetalyt(c hpdrogenatio~ cf coal--tar components b~ 

• olybdena~ sulfide (Good ~elds of benzene below 2SOoC; 
phenol, cre~cls, and eth~iphenel reduced with yield up 
to ~0~), 2970 

CSF PROCESS 
Cle~n fu~Is vi~ the CSF [Censol Synthetic F u e l ]  Process 

(Review w i th  n~ r e f e r e n c e s ) ,  6999  
Coal l i q u e f a c t i o n  - a progress report (Review of p i l o t  

plant developments), 6951 
Coal liquefaction. Progress report (Pilot plant studies 

oF Csn~ol process), 6929 
Consol s~nthetlc fual pnccess (For production o f  gasoline 

f r ~  ¢~al), 6~13 
Engineerlng e~aluation and review of CONSOL s~nthetic 

fuel prosaic' (Co,vents high-sulfur Eastern coal to a 
l o w - ~ u l f u r  fuel o i l ) ,  ~977 

Gassline-fre~-coal p r o d u c e d  on p i l o t  plant (Planned 
construction of plant for  processing 10,000 to  30~000  
ton~ of eo~ into 4~0 to 1,000 cu m gasoline/da~; ~ield 
of gasoline ~pproaches 4SO liters/ton c o a l ) ,  6833 

Protest e~d equipment revi~lons %o the S~nthe±ic Fuels 
Process PliDt Plant, Creeap, West V i r g l n i a .  Draft 
eavlr~n~ent~l impact statement (Pnoduction of  low- 
sulfur s~sthelic fuel o i l  from high sultan coal), 6986 
(E£Z-~V--7Z-SI34-D) 

Produatlcn sf l i q u i d  fuels from coa l  in the US 

( D e s c r i p t i o n  o f  p i l o t  p l a n t  f o r  p r o d u c t i o n  o f  l i q u i d  
f u e l ~  m a l n l N  g a s o l i n e ~  b~ m e t h o d  o f  i n c o m p l e t e  c o a l  
h ~ d r o g e n a % l e n ) ,  6860  

P r o j e c t  G a s o l i n e .  P a p e r  No, 5 ( E x t r a c t i o n  o f  c o a l  a n d  
h ~ d r o c r a a k i n g  o f  e x t r a c t  %o p r o d u c e  g a s e l t n e ) ~  7 3 3 3  

P r o p o s e d  p r o c e s s  a n d  e q u i p m e n t  r e v i s i o n s  t o  t h e  S y n t h e t i c  
Fuels Process Pilot Plant, Cresap, West Virginia. Final 
environmental impact statement, 7004 (EIS-WV--73-0270) 

Summary report on Project Gasoline, period September 
196S-June 1969. R and D report We. 39, Volume I 
(Liquefaetlon process for production of gasoline from 
c o a l ) ,  6911 (EN-aaB2) 

CSF PROCESS/CATALYSTS 
C o a l ' s  e n t r a n c e ' f n t c  g a s o l i n e  market  se t  a% 3 y r  

(Description of Consel Process), 6844 
Pilot plant for gasoline preduc±ien from coal in the U.S. 

(After solvent ex%rac±ion, coal extract is hydrogenated 
on fixed bsd o f  Co--Mo--AI oxide catalyst at 4250C and 
210 a%m; pilot plan% is testing new catalyst hosed on 
Zn chloride that may be capable of direct c e n v e r s i o n  cf 
coal into gasoline)~ 6846 

CSF PROCESS/DIAGRAMS 
Engineering evaluation and review ef consol synthetic 

fuel process. R and D report No. 70 (Includes economic 
evaluation and desorptlcn o f  plan%), 3088 (NP-20086] 

CSF PROCESS/ECOnOMICS 
Economic s tudy  o f  p i p e l i n e  gas p r o d u c t i o n  f rom coa l  

(Critical analysis of several processes), 5205 
Engineering evaleation and review of consol syn%he%ic 

fuel process. R ~nd D report No. 70 (Includes economic 
evaluation and desorpticn of plan%), soda (NP-20086) 

CSF PROCESS/EqUIPMENT 
Engineering evaiuatlon and revlew of consol sgnthe%i¢ 

fuel process. R and D report No. ?0 (Includes economic 
evaluation and deserp±ion of plan%), 308E (NP-20086) 

CSF PRQCESS/FLQWSHEETS 
Engineering evaleation and review of conso| synthetic 
fuel process. R and D report No. 70 (Includes economic 
evaluation and desorp%ion of plant), 808S (NP-2008S) 

CSF PROCESS/PILOT PLANTS 
Pilot-scale development of the CSF process (Operational 

problems), 7169 (EN-280S) 
CSF PROCESS/REVIEWS 

Coal [conversion to synthetic crude oil) (Review with 14 
r e f e r e n c e s ) ,  6945 

O f f i c e  o f  Coal Research c e n t i n u e s  l i q u i d  e x t r a c t i e n  
p r o j e c t s  (Review o f  p r o j e c t s  f o r  coa l  conve rs i on  i n t o  
c i t y  gas and gasoline), S~28 

CSF PROCESS/TABLES 
Engineering evaluatien and review of censol synthetic. 

fuel process. R and D report No. 70 (Includes economic 
evaluation and desorptlon of plan%l, 30~8 (NP-200~S] 

CUNARB PROCESS 
Oil from coal (Review of hydrogenation, straight 

distiIIation~ and dls%illatlon followed by converting 
coke to water gas to oil), 5715 

CYANOGEN/REMOVAL 
Gas-cleaning apparatus (Use of high gas velocity), 864 

CYCLOALKANES/DEHYDROGENATION 
Simultaneous synthesis and dehydrogenation of 

hydrocarbons (SNnthesls eslng CO and H; use of 
fluidized bed catalyst), 6345 

CYCLOALKANES/PRQDUCTION 
Catalytic reduction o f  tar components by molybdenum 

%risulfide. II. Bieyclic h~droearbcns (diphenyl). III. 
Nonoc~elic phenols. IV. Condensed-nucleus phenols (a-- 
and ~-naphthols) (Effects of pressure, temperature, and 
residence time on hydrogenation of biphenyl), 289S 

Composition of products of the synthesis from carbon 
monoxide and  hydrogen ove r  kieselguhr catal~sts 
(Reaction o f  C0 with H ove r  KzCOz-activated kiese!guhr 
at ~00, 400, snd 4S0 a under 30 aim), 6S49 

Composition of hydrocarbons from isosynthesis (Benzine 
fraction consists predominantly o f  branched paraffins 
and naph%henes, e.g., methylbutane, 2-methylpen%ane, 
2,S-dimethylbutanef 2,4-dimethylpen%ane, 2- 
methylhexane, 3-methylhexane, 2,S-dimethNlpentane, 
methylcyelogentane, dimeth~Icyclopentane, and 
methylcyelohexane), 6288 

Composition of the hydroaromatiza%e from Cheremkhovo 
semi-caked coal tar (Production of aromatics, 
naphthene, normal alkanes~ and isoalkanes), 2957 

Hydrogenolysis of Hokkaido coals under high pressure 
[Batch autoclave stad~), 3083 

Isomer distribation in the hydrocarbon products of the 
Fischer--Tropsch s~nthesls (Use of Co--ThOa--MgO-- 
kieselguhr catalyst £n reaction o f  CO with H), 6604 

CYCLOHEXANE/DECDMPDSITION 
Catalysis in h~drecarbon chemistry. II. Decomposition of 

low-boiling h~drocarbcns (By Me catalysts at ordinary 
pressures), 7074 

CYCLOHEXANE/HYDROGKNATION 
Transformation of earbonyl compounds daring destructive 

hydrogenation (Data on hydrogenation of benzophenones 
benzaldehyde~ oyclohexanone, semi-caked tars, and coals 
In presence o f  industrial ferrlo octal?sis), 293S 
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CYCLOilEXANE/PRO~UCTION 
Hydrogenated coal tar products (Review with 126 

references), 3033 
CYCLOH~XANDL/PRODUCTION 

Hydrogenated coal tar products (Review with 126 
references), 3033 

CYCLOHEXA~ONE/PRGDUCTICN 
Hydrogenated coal tar  products (Review with 126 

references), 30~3 

DECALIN/P~ODUCTION 
Hydrogenated coal tar products (Revie= w i t h  126 

references), 3033 
DESOPEX PROCESS 

Complete re#oval of organic sul fur  compounds by the 
Desorex process (Use of series of absorption stages)) 
1316 

DESULFURIZATION 
Adaptatlon of the ''Gastechnic'' pebble-bed chemical 

purificaticn process to the Saumur gasworks 
(Desulfurlzation; problems in use of pebble bed 
wethod)) 1020 

Desulfurization during coking (By passing H) desulfurized 
coke -oven  gas, or  gaseous h y d r o c a r b o n s  t h r o u g h  coke 
during coking) up tc 54~ of i n i t i a l  S can be removed)~ 
1311 

Sulphur emissicn contrcl  - the choice of process stays 
wide open, 2010 

DESULFURIZATIGN/BIBLIOGRAFHIES 
Bibliography of su l fur  dioxide removal  and recovery from 

waste gases and s u l f u r i c  ac i d  p l a n t  t a i l  gases ,  
e x c l u d i n g  the l i m e s t o n e  and d o l o m i t e  i n j e c t i o n  
p r o c e s s e s ,  1 9 8 3 - 1 9 0 ~  w i t h  a b s t r a c t s .  ( P a r t  I I )  (223 
references), 1515 (PB-190471) 

Bibliography of sulfur t r i o x i d e  and sulfuric ac id  mist 
e m i s s i o n s  and t h e i r  c o n t r o l )  1907-1968)  w i t h  a b s t r a c t s .  
( P a r t  3 )  (105 references)) 1516 ( P B - 1 9 0 4 7 1 )  

D e s u i f u r i z a t i o n  o f  waste gases and f u e l s  ( L i t e r a t u r e  
su rvey  including l e g i s l a t i v e  measures~ cos t  
c a l c u l a t i o n s y  and p r o c e s s e s ) )  1947 

DESULFURIZATICN/CATALYSTS 
Hydrocarbon-desulfurizing cocpositians (Chemical 

preparaticn o f  copper oxide catalyst on aluminlum oxide 
carrier f o r  use in d e s u l f u r i z a t t o n  process)~ 1599 

DESULFURIZATION/CHEMICAL REACTION KINETICS 
Application of iron hydroxide slurry as a gas- 

d e s u l f u r i z a t l o n  m a t e r i a l  ( P r e p a r a t i o n  o f  slurry and 
chemica l  reactions I n v o l v e d  i n  HaS removal)~ 1018 

Coke d e s u l f u r i z i n g  (Laboratory s t u d y  using H), 1409 
D e s u l f u r i z i n g  l o w - t e m p e r a t u r e  cha r  ( E f f e c t s  o f  p ressu re~  

t empera tu re1  and HzS c o n t e n t  on k i n e t i c s  o f  char  
desulfurizatlon)) 1193 

Desulfurization kinetics of e n e r g e t i c  coals (Steam-elf 
m i x t u r e  used under f i x e d - b e d  c o n d i t i o n s ) )  1320 

Hydrogen p r o c e s s i n g  o f  coa l  and t he  kinetics o f  
d e s u l f u r i z a t i o n .  Paper No* 36 (Pyrolysis and 
g a s l l c a t i o n  cf b i t u m i n o u s  coal)~ 1486 

Hydrogen p r o c e s s i n g  o f  coa l  and t h e  k i n e t i c s  o f  
d e s u l f u r i z a t l o n  ( C o n d i t i o n s  f o r  e f f i c i e n t  and economic 
d e s u l f u r l z a t i o n  o f  c o a l ;  qu ipment  d e s i g n ) ~  1497 

K i n e t i c  s t u d i e s  on t he  pyrclysis) desulfurization~ and 
the g a s i f i c a t i o n  o f  c o a l s  w i t h  emphasis on the  
n o n i s o t h e r m a l  k i n e t i c  method ( O b j e c t i v e  was to  
d e t e r m i n e  k i n e t i c s  o f  d e s u l f u r l z s t i o n  as a id  to  d e s i g n )  
operation I and evaluation of new process systems for 
practical desulfurizetion)~ 7146 

Mechan i sm o f  c o a l  d e s u l f u r t z a t l o n  w i t h  g a s e s  ( M e c h a n i s m s  
and t h e o r i e s ~ )  1323 

Theory  and p r a c t i c e  o f  the d e s u l t u r l z a t i o n  o f  low-  
t e m p e r a t u r e  c a r b o n i z a t i o n  gas w i t h  the po tash  p rocess  
under  normal p r e s s u r e s  as c a r r i e d  out  a t  the  VEB 
c o e b i n a t e  Espenha in  ( K i n e t i c s  o f  CO z and HzS r e m o v a l ) )  
7438 

Use o f  S as  in  the s t u d y  o f  t he  p r o c e s s  o f  d e s u l f u r i z i n g  
coa l  ( T r a c e r  s t u d y  c f  r e a c t l o n s ) t  1194 

DESULFURIZATION/CHEMICAL REACTIONS 
Methods f o r  d e s u l f u r i z a t f o n  ( T a b l e s  and f i g u r e s  showing 

the economic problem~ the  c o n c e n t r a t i o n  problem~ the  
redox s c a l e  o r  S) p rocesses  f o r  d e s u l f u r i z a t i o n  o f  
e f f l u e n t  gas s t reams and  the c o s t  r e l a t i v e  to  t he  
degree o f  p u r i t y ) ,  1758 

DESULFURIZATION/CHEMICO PROCESS 
A p p l i c a t i o n  o f  c a l c i u m - b a s e d  wet  f l u e  g a s  d e s u l f u r i z a t i o n  

to  a c o a l  b u r n i n g  e l e c t r i c  power p l a n t  ( O p e r a t i o n  o f  
Chemico process p l a n t ) )  1996 

Large s c a l e  equ ipment  us ing  the IHI-CHENICC process  f o r  
removing s u l p h u r  d i o x i d e  from s t a c k  gas (Uses magnesium 
o x i d e  s l u r r y  as  a b s o r b e r ) ,  1980 

O p e r a t i o n a l  pe r fo rmance  o f  the Chemico m a g n e s i u m  o x i d e  
system a t  the Bos ton  Ed ison  Company. Pa r t  e l  (Removal  
o f  SO z f rom f l u e  g a s ) )  1867 

O p e r a t i o n a l  pe r fo rmance  o f  the  Cheetco  b a s i c  magnesium 
ox ide  system at  t he  Bos ton  Ed ison  Company. Par t  I 
( D e s u l f u r l z a t J o n  o f  f l u e  g a s e s ) !  1861 

DESULFURIZATION/CHEBISTRY 
Sulfur removal from f u e l  gases bN drN methods (Chemistry 

of the process using Fe o~ide), 8G2 
DESULFURIZATICN/CLAUS PROCESS 

Aluminas in air pollution ecntrol (Uses of aluminas in 
f lue gas desul fur iza ton) ,  1827 

C o n t r o l  s t a c k  gas p o l l u t i o n  (Des ign  and o p e r a t i o n  o f  
Claus u n i t s ) ,  1764 

Developments in Claus cata lysts  (Catalysts for 
desulfurizstion of s t a c k  g a s e s ) ,  1919 

Gas desulfurizatlon prccess (Description of Claus process 
for removal of HzS from flue gas)) 1904 

S02-abatement system builds on success (Combined use of 
Wellman--Lord and Claus processes on flue gas), 1803 

Sulfur dioxide removal: Par t  i .  Ideal e x t r a c t i o n  r o u t e  
elusive, 1920 

Synthane - a candidate for success (Advantages of 
S~nthane process for gasification of coal; use of Claus 
process for removal of H2S from synthesis gas)) 5299 

DESULFURIZATION/COMPARATIVE EVALUATIONS 
E v a l u a t i o n  o f  S C e - c o n t r o l  p rocesses :  t ask  No. 5 f i n a l  

report (Technical and economic evaluations of 
feasibility of 12 different processes for control of S 
dioxide)) 1608 (PB-204711) 

HDS goes deeper into barrel bottom (Desui fur izat ion of 
fuel o i l s ;  choice of process; description of 
processes), 1740 

R e d u c t i o n  of the sulfur c o n t e n t  of coal (Comparison of 
heavy -med ia  s e p a r a t i o n ,  p r e p a r a t i o n  on a washer g r l d t  
and f l o t a t i o n  methods for S removal), 902 

DESULFURIZATION/COST 
D e s u l f u r i z a t i o n  o f  waste gases and f u e l s  ( L i t e r a t u r e  

su r vey  i n c l u d i n g  l e g i s l a t i v e  measures)  cos t  
calculat ions)  and processes)) 1947 

HDS goes deeper into barrel bottom (Desulfurizatlon of 
fuel oils; choice of process; description of 
processes)) 1740 

Methods for desulfurization (Tables and figures showing 
the economic problem, the concentration problem, the 
redox s c a l e  or S, processes  f o r  d e s u l f u r i z a t l o n  o f  
e f f l u e n t  gas s t reams and the cos t  r e l a t i v e  to  the 
degree o f  p u r i t y ) )  1758 

RC/Bahco system f o r  removal  o f  s u l f u r  o x i d e s  and f l y  ash 
f rom f l u e  gases ( D e s i g n  and o p e r a t i n g  v a r i a b l e s ;  s y s t e m  
uses t w o - s t a g e  l ime s l u r r y  wet sc rubb ing  p r o c e s s ) )  1555 

Reducing the s u l f u r  c o n t e n t  o f  coa l  ( O r g a n i c  S (401  o f  
total) canno t  be removed by p h y s i c a l  means; remainder 
i s  p y r i t e s ;  c o s t s  to  be I n v e s t e d  to  remove S f rom aolld 
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  to  equ ipment  due 
to S dioxide corroslcn)) 1452 

S t e a r n s - R o g e r  ge t s  c o n t r a c t  f o r  c o a l - t o - g a s  p i l o t  p l a n t  
( L i s t  o f  l a r g e  d i r e c t  d e s u l f u r i z a t i o n  p l a n t s  o p e r a t i n g  
on r e s i d u e s ;  p r o c e s s i n g  sequences f o r  p r o d u c i n g  low S 
fuel oil most cheaply)) 1743 

DESULFURIZATION/ECONOMICS 
Adip  p rocess  (Fo r  the  s u b s t a n t i a l  removal  ( t o  a few ppM) 

of hydrogen sulfide and the partial removal of 
i n c i d e n t a l  COS, C d i o x i d e )  and m e r c a p t a n s ) ,  1959 

Areas o f  t e c h n i c a l  u n c e r t a i n t y  i n  some s u l p h u r  d i o x i d e  
removal  p rocesses  ( P r o c e s s e s  f o r  removal  o f  S d i o x i d e  
from f l u e  gases ;  e c o n o m i c s } t  1818 

C o n t r o l  o f  p a r t i c u l a t e  and SO e e m i s s i o n s  f rom an 
industrial boiler plant ( T a l l - e n d  l i m e s t o n e  f l u e  g e e  
scrubbing offers g r e a t e s t  p o t e n t i a l  on annua l  o p e r a t i n g  
cost basis), 196 

D e s u l f u r i z a t l o n  e n g i n e e r i n g  o f  waste gas ( O n l y  a few o f  
the s t a c k  gas d e s u l f u r l z a t l o n  p rocesses  a r e  p r a c t i c a l  
and an meet t e c h n i c a l  and economic s t a n d a r d s ) )  1636 

E v a l u a t i o n  of S O = - c o n t r o l  p r o c e s s e s :  t ask  No. 5 f i n a l  
r e p o r t  ( T e c h n i c a l  and economic e v a l u a t i o n s  o f  
feasibility of 12 different processes for control of S 
d i o x i d e ) )  1608 ( P B - 2 0 4 7 1 1 }  

F o s s i l - f u e l  power p l a n t  p rocess  based on L u r g l  p r e s s u r e  
g a s i f i c a t i o n  o f  coa l  (Gas d e s u l f u r l z a t i o n ) )  5168 

HDS goes deeper  i n t o  b a r r e l  bo t tom ( D e s u l f u r i z a t i o n  o f  
f u e l  o i l s ;  c h o i c e  o f  p r o c e s s ;  d e s c r i p t i o n  o f  
p r o c e s s e s ) )  1740 

Hydrogen p r o c e s s i n g  o f  c o a l  and the  k i n e t i c s  o f  
d e s u l f u r i z a t i o n  ( C o n d i t i o n s  f o r  e f f i c i e n t  e n d  e c o n o m i c  
d e s u i f u r l z a t l o n  o f  c o a l ;  qu ipment  d e s i g n ) 9  1497 

I r o n  p y r i t e s  f rom h i g h - s u l f u r  c o a l s  (Economics  Of 
desulfurization o f  c o a l  t c  recover FeS e f o r  sulfuric 
a c i d  p r o d u c t i o n } t  1422 

P h y s i c a l  d e s u l f u r i z a t l o n  o f  c o a l  - e a J o r  c o n s i d e r a t i o n s  
of SO e emission c o n t r o l  ( C o s t - b e n e f i t  a n a l y a l s ) t  1535 
( PB- -210 373)  

Remova l  o f  S O z a n d  d u s t  f rom s t a c k  g a s e s  ( F u e l  
d e s u l f u r i z a t l o n )  e s p e c i a l l y  h y d r o d e e u l f u r i z s t i o n ~  i s  
n o t  economically f e a s i b l e  so r e m o v a l  o f  $ d i o x i d e  f rom 
s t a c k  gas has been s t u d i e d  in  g r e a t  d e t a i l ) p  1403 

Removing SOu from s t a c k  gases (Rev iew o f  f u l l - s c a l e  end 
p r o t o t y p e  p rocesses  w i t h  r e s p e c t  to  s tage  o f  
t e c h n o l o g i c a l  deve lopment~  process  d e s i g n  and 
o p e r a t i o n ,  a d v a n t a g e s ,  d i s a d v a n t a g e s )  and economic 
f e a s i b i l i t y ) ,  7440  

S e l e c t i v e  adsorption t c  remove HzS (Use o f  Ca 
a l u m l n o s i l i c a t e  t o  more e c o n o m i c a l l y  sweeten n a t u r a l  
gases w i t h  COa/HzS above 3 :1  than by use of a m l n e s ) t  
1237 

SO e f r e e  t w o - s t a g e  coa l  combust ion process  (Coa l  i s  
dissolved by i n j e c t i o n  i n t o  m o l t e n  Fe and  



615 DESULFURIZATION/TEMPERATURE DEPENDENCE simultaneously dissolved coal C is oxidized with 
injected alr tc C~; coal 5 is not oxidized but i s  
transferred from Fe tO slag consisting of coal ash and 
added l i ~ e s t s s e :  process e c o n o m i c s ] ,  1750 (PB-211888) 

5~lfur d [ ¢ x i d e  e n i ~ i e n  control for industrial power 
p lan ts  (Ef/ic[e~cie~ and econemlc feaslbili%ies of dry 
additive i~eetLos s~ste~, wet scrubbing with lime, 
sod2 ash scrubbing, and caustic soda scrubbing with 
t ime  r e g e n e r a t i o n :  pilot pl~t f o r  I / m e  r e g e n e r a t i o n  
s~ste~), 1545 

Will Ccunt~ Uni t  1 limestone wet s c r u b b e r  (Design~ 
cperatlc~s~ a~d economics of full-scale limestone wet 
scrubbi~ 9 s~stem implemented at a power plant; s~stem 
designed to remove 98 to 99~ o f  partieulete matter and 
76 tc a3~ of  ~ dioxide), 15~i 

PESULFU~IZ~T!CN/E[:FICIENCY 
Air poliu~Ion control at the Northern States Power 

Compan~ Sberhurne Count9 Generatin~ Plant (Review of 
deaigo~ Ope~z~ion~ econowics~ and emission con%Polo of 
low-~u[fur ec~[-~[red electric generating plant; 
d~scu~lcn of solid waste and effluent dispesal 
m(thcd~], 154~ 

Contribution of %he envirosmental promotion technology 
( p r o c e d u r e s  ~d p r o d u c t ~ )  p r o j e c t  g r o u p  ( F l u e  g a s  
d e s u l f u r l z a t i e n  w l t h  80~ e f f i c i e n c y ] ,  1505 

besulfuriz~ti~ ef Denet~ ~a~in coals by flotation 
(Flctetlcn irefficient in desulfurizing pyrite coals], 

Efficien~ cp~r~ t [ cn  ef oxide purifiers (Correct use of 
FezC~ depend~ on establ~shing and ~alntaining process 
of  m i ~ r a t l s 5  whereb~ E fcr~sd as result of alternate 
fouling and eaoxidatlc~ accumulates inside each 
particle and is covered b~ freshlN formed film of 
h~drated Fe;QS), ~I~ 

Estimatio. cf the efficienc~ of desulfurizing coals 
durin~ cleaning (Determination of efficienc~ of coal 
desulfuriz~tion), 1693 

Limestone t~pes for flue gas scrubbing (Dissolution rates 
in sold media and S oxide removal efficiencies in batch 
scrubher), I~46 

Ontsrio hydra S prototype likes%one scrubber for SOs 
re~c~al fro~; clean flue gas (Revlew ef design and 
operatln~ wlri~hles; p~rticulate material removed by 
electrostatic preclpitators), 1554 

Production ~f Iow-btu @a~ from coal in combination with 
advanced pc~er cNcles (EfficlencN increases high- 
temperature des~ifurizetlon), 5523 (PR-828857/9] 

RC/Bahco s~ts= for r£rcval cf sulfur oxides and fin ash 
from flue ga~e~ (Design and operating variables; system 
u~es two-~tage lime ~lurr~ wet scrubbing process)~ 1555 

~e~val Of sulfur dlcxide fPem gases (Review of methods 
with and without sabsequent recovery o f  S dloxide: 
efficienc~ Of sethcds)~ IHel 

Sulfur dio~ide e~Ission c o n t r o l  f o r  industrial power 
plaSt~ (Efficieneles and economic feasibilities o f  dry 
a d d i t i v e  injection 5~&te~, wet scrubbing with llme, 
sod~ ~sb sorubbins~ and caustic soda scrubbing with 
It~e regeneration: pilot plant f o r  lime regeneration 
sVstem ), 154~ 

~?SULFO~IEgYIOW/EQUIPMENT 
DesuIfunlz~tien of hioh-sulfur coals by hydrmaeparat[on 

(Hodlficetic~ of centrifugal separation of coal fines 
in hcau~ ~edium, sle~-~oving centrifugal thickeners: 
re~l'of 51.i~ of sulfide S, 85.3~ of sulfate S, and 
19.&~ ef ~r~anie S), 142a 

Development ~f de~ulfurization apparatus f o r  flue gases -- 
it~ hlsforN and outline (~se of dilute sulfuric acid as 
absorbent), 16~8 

New flue ga~ desulphurlzlng process by spray drying 
~ethod usin~ N~OH aerosols as absorbing cheeical, 1946 

P i ~ t ~ - n o z z l e  r e g e n e r a t o r s  of a plant f o r  r e m o v i n g  
h N d r c g e n  s u l f i d e  f rom c o k e  o v e n  g a s ,  1493 

Present s ta tus  of flue gas desulfurizatien techniques 
(O~IN 4 ~ f  t h e  55 s N s t e ~  s t u d i e d  u s e  t h e  d r y  t y p e  
ab~erption sgstem, and the rest utilize the wet type]~ 
1760 

DESULF~PIZATION/FERROX PROCESS 
~emovel of hNdrogen sulfide f rom coal gas by the Ferrox 

precess (Usinq an Fe(CH]a  suspansion]~ 869 
R e . o v a l  o f  sulfure%ted h y d r o g e n  from coal gas (Review of 

prsoes~e~ ~ with ~2 referenees)t 802 
DESULFU~IZ~TI~N/FLOTATION 

B e h a v i o r  oC c o a l  pyrite during flotation and practical 
a~peot~ ef fle%atlon-desulfurizatlon of seals (Optimum 
canditlens for flotation-desulfurlzatlon of a c o a l  are 
a l s e  optimum for flotation deashing]~ 1255 

D e s ~ l i u r i z a t t o n  of eeei  by salt flotation (Laboratory 
exper imests  on flotatlmn of coal (<O.S mm] with NaCI 
s o l u t i o n s  of d i f f e r e n t  eoneentratlons), 1260 

DESULFURIZgTION/FL~SHEETS 
Evaluation e f  ~Oz-control processes: task No. 5 final 

r e p o r t  (Technical and economic evaluations of 
feasihillt~ o f  12 d i f f e r e n t  processes f o r  c o n t r o l  o f  S 
d l e x i d e ) ~  1608 (PB-20471!] 

Methods f o r  d e s u l f u r i z a t i o n  (Tables and figures showing 
ths e c o n e ~ i o  preblem, the concentration prob lem~ the 
redox scale er S~ processes for desulfurize%ion of 
effluent gas streams and %he cOSt relative tO the 
degree of p u r i t N ] ,  1758 

Reducing the sulfur content of Rone%s coals (Construction 
of I n d u s t r i a l  plants], 1019 

DESULFURIZATION/FLUIDIZED BED 
Application of fluidized-selfds technique %o coal-gas 

purificatien (Removal of HaS using Fe oxide catalyst], 
705 • 

Purifications of fuels (Removal of S from S-containing 
fuels using bed of CoO and/or Ng particles], 2145 

DESULFURIZATION/FUHAKS PROCESS 
Features of desulfurization (Fumaks process] and cyanide 

removal (Rhodacs process] (Pielin acid ls used as a 
catalyst in the Fumuks process], 1734 

DESULFURI2ATION/GIAHMARCO VETROCOKE-SOLFUR PROCESS 
Waste gas desulfurization and environmental protection 

(Discussion of several methods with 23 references}, 
1882 

DESULFURIZATION/GIRDLER-GIRBOTOL PROCESS 
Removal of sulfuretted hydrogen from coal gas (Review of 

processes w i th  31 r e f e r e n c e s ] ,  802 
DESULFURIZATION/LEGAL ASPECTS 

Desulfurization of waste gases and fuels (Literature 
survey including legislative measuresg cost 
calculations, and processes]~ 1947 

DESULFURIZATION/MEYERS PROCESS 
Chemical desulfuriza%ion of coal: report of bench-scale 

developments.  Volume 2. F i n a l  report, 1926 (PR-2EI406- 
2) 

Chemical desulfurizatlon of coal: repcr± ef bench-scale 
developments. Volume I. Final repert (Heyerts process; 
SO to 1300C; 1%o i0 aim; and coal sizes of 1/4 in. tc 
100 mesh], 1916 (PB-221405-4] 

Plant development for chemical desulfurizatien of coal 
(Meyers process uses aqueous ferric sulfate solution 
for leaching), 2093 

Preliminary commercial scale process engineering and 
pellution central assessment of the Meyers preeess for 
removal of pyritic sulfur from c o a l ,  1970 

Symposium on environmental pollution control - 2, S, 1756 
DESULFURIZATION/MOLECULAR SIEVES 

Removal of SO a and NO/sub x/ by molecular sieve zeolites 
(Desulfurization of stack gases], 1837 

DESULFURIZATION/MOLTEN SALT PROCESS 
Coal gasification: molten salt processes for sulfur 

emission control, 5444 
DESULFURIZATION/OTTO PROCESS 

Removal o f  s u l f u r e t t e d  hydrogen from coal  gas (Review e f  
processes with 32 references], 802 

DESULFURIZATION/PEROX PROCESS 
Waste gas desulfurizet[on and environmental'protectlon 

(Discussion o f  several methods with 23 references], 
1852 

DESULFURIZATION/PRESSURE DEPENDENCE 
Removal of sulfur frem coal by treatment with hydregen. 

Phase I. The effect of operating variables and raw 
material properties (Effects o f  ~eaction teperature, 
pressure, reaction tlme~ solvent t ype9  and solvent %o 
coal ratio; coal-solvent slurry caused to react with H 
at high temperatures and pressures in autoclave), 1990 
(NP-EO075] 

DESULFURIZATION/RECTISOL PROCESS 
Waste gas desulfurization and  environmental protection 

(Discussion of several methods with 23 references], 
1882 

DESULFORIZATION/REINLUFT PROCESS 
Environmental protection and safety (Reinluft process for 

removal of SO e frem power plan% stack gas], 1778 
DESULFURIZATION/REVIEWS 

Desulfurization with aetlve manganese oxides (Review with 
no eferenees], 1634 

Exhaust gas desulfurization. Status of work and results 
at STEAG (Review of control methods implemented at 
power plant %o reduce S d i o x i d e  emissions In s%aeh 
gases), 7459 

Organle sulfur and its ellmination (Organic S compounds 
eliminated by physical absorption hN solvents, chemlsal 
reaction with solutlons~ adsorption by solidsg 
catalytic hydrogenation or  oxidation, or race%Ion with 
solid metallic oxide; review ef prlneipal methods], 
1408 

Removal and recovery of sulphur dioxide from power plant 
gases using magnesium based processes CResorlption In 
detail of Chemieo Process and review of some other 
processes; desulfurlzatien of stack gases is likely 
alternative to use of low-S fuels to reduce S dioxide 
emissions], 1530 

Summary of desulflzation processes for flue gas and Claus 
u n i t  t a i l  gas~  1637 

DESOLFURIZATION/SEARQARD PROCESS 
Removal of sulfure%ted h y d r o g e n  f r o m  coa l  gas (Review o f  

processes with 32 referenmes), 802 
DESULFURIZATION/SELEXOL PROCESS 

S~n%hetle fuel gas puriflcatlon b~ the Selexol process 
(Selective reeoval etHoS and COS), 1957 

DESULFURIZATION/TEMPERATORE DEPENDENCE 
Limestone tNpes far flue gas s c r u b b i n g  (Disselutien rates 

in aeld media and S oxide removal efflc[encies in batch 
scruhber]~ 1546 

Produetion of Imw-htu gee frem coal in ¢omblnatlon with 
advanced power cycles (Efficiene~ Increases h i g h -  
temperature desulfurizaticn)~ 5323 (PD-228857/9] 



DESULFURIZATION/TEMPERATURE DEPENDENCE 616 

........................................................... 
Removal o f  s u l f u r  f rom coa l  by t r e s t e e n t  w i t h  h y d r o g e n .  

Phase I ,  The e f f e c t  o f  o p e r a t i n g  v a r i a b l e s  and raw 
m a t e r i a l  p r o p e r t i e s  ( E f f e c t s  o f  r e a c t i o n  t e p e r a t u r e ,  
p r e s s u r e ,  r e a c t i o n  t i m e )  s o l v e n t  t y p e )  and s o l v e n t  t o  
c o a l  r a t i o ;  c o a l - s o l v e n t  s l u r r y  caused to  r e a c t  w i t h  H 
at  h i g h  t e m p e r a t u r e s  and p r e s s u r e s  In a u t o c l a v e ) )  1990 
( NP-eO075 ) 

DESULFURIZATION/THYLOX PROCESS 
D e s u l f u r i z a t i o n  of gas by the  T h y l o x  method.  I ( 3 3  

r e f e r e n c e s  to  work i n  C z e c h o s l o v e k l a ,  J a p a n )  and USSR), 
1148 

Removal o f  s u l f u r e t t e d  hyd rogen  f rom coa l  gas (Review o f  
p r o c e s s e s  w i t h  32 r e f e r e n c e s ~ ,  802 

Sodium t h l o a u l f a t e  r e c o v e r y  from c o k e - o v e n  gas ( D u r i n g  
remova l  of HaS by the  T h y l o x  process), 1121 

Waste gas d e s u i f u r l z a t l 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  
( D i s c u s s i o n  o f  s e v e r a l  ca thode  w i t h  23 r e f e r e n c e s ~ ,  
1882 

DESULFURIZATION/TIME DEPENDENCE 
Removal Of sulfur from coal by t r e a t m e n t  w i t h  hydrogen. 

Phase I .  The e f f e c t  o f  o p e r a t i n g  v a r i a b l e s  and raw 
materiai properties (Effects of reaction teperaturel 
p r e s s u r e ,  r e a c t i o n  t ime~ s o l v e n t  types and s o l v e n t  to  
coa t  r a t i o ;  c o a l - s o l v e n t  s l u r r y  caused to  r e a c t  w i t h  H 
a t  h i g h  t a e p e r s t u r e s  and p r e s s u r e s  in  a u t o c l a v e ) )  1990 
( N P - 2 0 0 7 5 )  

DESULFURIZATION/WELLMAN-LORD PROCESS 
Boilers for urban h e a t i f l g t  end flue gas d e s u l f u r l z a t i o n ,  

2106 
Commerc ia l  e x p e r | e n c e  w i t h  an SO e r e c o v e r y  p rocess  

( E x p e r i e n c e s  w i t h  the  W e l i m s n - - L o r d  p r o c e s s ) 9  1746 
Critical evaluation of processes for the removal of SOz 

from power plant stack gas (Lime slurry scrubbing and 
Wellman--Lord process are almost ready for commercial 
a p p l i c a t i o n ;  o t h e r  p r o c e s s e s  have p rob lems  o r  a re  not  
w e l l  enough d e v e l o p e d ) .  1939 

Successful r e d u c t i o n  o f  SO z to  s u l f u r  on l a r g e  s c a l e  and 
the a p p l i c a t i o n  o f  t h i s  method t o  e m i s s i o n  f rom power 
plants (Wellmsn--Lord process), 2022 

N e l l m a n - - L o r d  t ype  s t a c k  gas d e s u l f u r i z a t l o n  p r o c e s s  
( B a s i c  mechanisms and p e r f o r m a n c e ) ,  1721 

W e l l m a n - - L o r d  SG z r e c o v e r y  p rocess  ( F o r  d e s u l f u r i z a t i o n  
of flue gas), 193 

DESULFUBIZATION/WESTVACO PROCESS 
Take s u l p h u r  ou t  o f  waste  gases ( D e s c r i p t i o n  o f  Westvecc 

p rocess  u s i n g  a c t i v a t e d  carbdn f o r  SO z r e m o v a l ) ,  1780 
DESULFURIZATION/W-L SULFUR DIOXIDE RECOVERY PROCESS 

A p p l i c a t i o n  of the Wei|man--Lord SO z r e c o v e r y  process to  
s t a c k  gas d e s u l f u r i z a t i o n  (Based on sodium 
sulfite/bisulflte c y c l e ] )  1870 

Davy Powergas applies flue-gas desulphurization t o  power 
u n i t s  ( C o s t  e s t i m a t e s  o f  W e i l m a n - - L o r d  SC z r e c o v e r y  
p r o c e s s ) ,  2044 

Davy Powergas applies flue-gas d e s u l p h u r i z a t i o n  t o  power 
units ( W e l l m a n - - L o r d  SG z r e c o v e r y  p r o c e s s ) ~  2039 

SOz-abatement system builds on success (Combined use Of 
Nellean--Lord and C laus  p rocesses  on f l u e  gas), 1803 

~ e l l m a n - - L o r d  p rocess  - a p p l i c a t i o n s  in  f u e l s  i n d u s t r y  
(Remova l  o f  SO z from s t a c k  g a s e s ) )  1640 

DIAGRAMS/EQUIPMENT 
I m p r o v i n g  the  h e a t i n g  v a l u e s  o f  f u e l  gases by e e t h a n a t i o n  

( R e a c t i o n  of CO a n d / o r ' C Q z  w i t h  H in  p resence  o f  N 
s u l f i d e  to  p roduce  methane;  c a t a l y s t  p r e p a r a t i o n ) ,  5119 

DIDIER PROCESS 
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  and p r o d u c t i o n  

of a gas mixture for synthesis of fuels (Lurgi~ Dldier) 
end Fischer-Tropsch processes), 5738 

DIESEL FUEL3/DESULFURI2ATION 
P e r f o r m a n c e  o f  s g a s - s y n t h e s i s  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  and d i e s e l  o i l ;  dus t  in  raw gas removed by 
c y c l o n e  s e p a r a t i o n ,  wash s c r u b b i n g ,  and e l e c t r o s t a t i c  
p r e c i p i t a t i o n ;  COz, HIS,  and o r g a n i c  S compounds were 
removed w i t h  d t e t h a n c l a m i n e ,  Fe o x i d e ,  and a c t i v a t e d  
C) ,  6761 

~e~ovs i  of h~drcgen  s u l f i d e  f rom d i e s e l  f u e l s  (Wash ing  
w i t h  c a u s t i c  s o l u t l c n  w i t h  s d d l t l c n  o f  s n t i o x i d e n t  
i n h l b l t o r ) ~  1085 

DIESEL FUELS/PRODUCTION 
Application of COED process coal-derived liquids in a 

p e t r o l e u m  r e f i n e r y ,  7023 
C a r b o n i z a t i o n  of coal 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  for t he  p r o d u c t i o n  of s m a l l  b l a s t - f u r n a c e  coke ,  
liquid fuels, and gas (Yield as high as 90¢)) 152 

C a t a l y t i c  h y d r o g e n a t i o n  of carbon e o n o x i d e  ( I n  p resence  
o f  a l k a l i n e  N - c o n t a i n i n g  compounds ( m e t h y l a m i n e ) ;  
p r o d u c t  i s  h i g h  in  a l c o h o l s  and o r g a n i c  N compounds) )  
6621 

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  f r a c t i o n s  
( N e u t r a l  o i l s  f rom l o w - t e m p e r a t u r e  t a r  can be p r o c e s s e d  
to  s i d d l e  d i s t i l l a t e s  ( d i e s e l  o r  k e r o s e n e - t y p e  f u e l s )  
by h y d r o g e a t i o n  o v e r  s u l f i d e  c a t a l y s t ) )  6827 

C a t a l y t i c  c r a c k i n g  o f  s team-gas  p r o d u c t s  o f  s e m i - c a k i n g  
o f  c o a l s  ( C a t a l y s t s  were a c t i v a t e d  Cambr ian  c l a y  and 
s e m i c o k e ) ,  6612 

Coal can a l s o  y i e l d  l i q u i d  f u e l s  ( L a b o r a t o r y  
e x p e r i a e n t s ) ~  6888 

Coal d i s t i l l a t i o n  under  p r e s s u r e )  6274 

C o m p o s i t i o n  and p r o p e r t i e s  o f  s y n t h e t i c  p r o d u c t s  f row  
carbon  monox ide  and hydrogen  w l t h  an i r o n  c a t a l y s t .  I 
( F e - - C u  c a t a l y s t s  p r o m o t e d  w i t h  K s i l i c a t e ) ,  8838  

D i e s e l  o i l  and g a s o l i n e  f rom c o a l  t a r  ( C o a l  t a r  ( b . p .  
200-350  ° ) Is p r e h e a t e d ,  compressed ,  m ixed  w i t h  Ht 
passed t h r o u g h  bed o f  p e l l e t e d  c a t a l y s t  o f  MoSs; 
h y d r o g e n a t i o n  at  300 -450  ° and 100-200  a t m } ,  6770 

D i e s e l  o i l  f rom coa l  t a r  ( T a r  ( b . p .  2 0 0 - 3 5 0 0 ) t  f r e e d  f rom 
t a r  ac ids  and bases ,  h y d r o g e n a t e d  at  10 -75  aim and 3 0 0 -  
450 ° u s i n g  c a t a l y s t ;  o b t a i n  g a s o l i n e  end l i g h t  d i e s e l  
o i l ;  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  A I ( N O s ) )  X 9HzC 
a d d i n g  NaOh s o l u t i o n j  to  wh ich  s o l u t i o n  of  Ni (NCs )e  X 
8H20 was added c o n t a i n i n g  HNOs; d r i e d  c a t a l y s t  reduced  
b~ H) ,  6771 

Diesel oil from coal t a r ,  6806 
H v d r o c r a c k J n g  o f  c o a l  d i s t i l l a t e s  ( H i g h - o c t a v e  g a s o l i n e  

and h i g h  q u a l i t y  d i e s e l  f u e l s  a re  o b t a i n e d  u s i n g  a 
z e o l i t e  c a t a l y s t ) ,  7035 

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 9  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 i n e ,  
5~ d i e s e l  o i l .  35X h i g h  Btu  gas)  end 301 c h a r ) )  3063 

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  c o a l  
t o  f l u i d  f eed  s t u d i e d  u s i n g  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 a l i n ,  end c a t a l y t i c  h y d r o g e n a t i o n ;  
op t imum c o n d i t i o n s  were 515 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 

L o w - t e m p e r a t u r e  c o a l  t a r  h y d r o g e n a t i o n .  I I o  H y d r o g e n a t i o n  
of n e u t r a l  m i d d l e  d i s t i l l a t e s  i n  an a u t o c l a v e  
( D i f f e r e n t  c a t a l y s t s  [ C H I s ,  I .  and  Co m o l y b d a t a )  u s e d  
i n  liquid phase h y d r o g e n a t i o n  of low t e e p e r a t u r e  t a r ) )  
6948 

M e d i u m - p r e s s u r e  h y d r o g e n a t i o n  o f  n e u t r a l  o i l  f r a c t i o n s  o f  
l o w - t e m p e r a t u r e  t a r  i n t o  d i e s e l  o i1  (Use o f  c o m e e r c i a l  
c a t a l y s t  (W and Ni s u l f i d e s ) ;  h y d r o g e n a t i o n  a t  300 to  
450oC, 70 to 100 e t m ) ,  6818 

M i d d l e  d i s t i l l a t e s  f rom coa t  t a r )  6780 
Mc to r  f u e l  ( P r o d u c t i o n  by F i s c h a r - - T r o p s c h  s y n t h e s i s  and 

hydrogenolysis), 6314 
P e r f o r m a n c e  o f  a g a s - s y n t h e s i s  d e m o n s t r a t i o n  p l a n t  for 

p r o d u c i n g  l i q u i d  f u e l s  f rom coa l  ( P r o d u c t i o n  o f  
gasoline and diesel oil; dust in raw gas removed by 
cyclone sepsratlon) wash scrubbing, end e l e c t r o s t a t i c  
p r e c i p i t a t i o n ;  CO e,  HIS)  and o r g a n i c  S compounds were  
removed w i t h  d i e t h a n o l a m l n e )  Fe o x i d e )  and a c t i v a t e d  
C)) 6761 

Processing of low-temperature tar oil frectons to d i e s e |  
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 ;  d e v e l o p m e n 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 c d u c t i o n ) )  6723 

P r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f rom coa l  by h y d r o g e n a t i o n  
under  medium p r e s s u r e s  ( P r o d u c t i o n  o f  g a s o l i n e )  d i e s e l  
oil, gas and char)) 6858 

Recovery  of h y d r o c a r b o n s  and o x y g e n - c o n t a i n i n g  compounds 
by c a t a l y t i c  ca rbon  monox ide  h y d r o g e n a t i o n  
( H y d r o g e n a t i o n  o f  C O - c o n t a i n i n g  gases i n  p resence  o f  Fe 
c a t a l y s t s  a t  5 -30  aim end l a t e r  i n  presence  o f  Co 
c a t a l y s t  s t  norma l  o r  s l i g h t l y  e l e v a t e d  p r e s s u r e ) ,  2836 

S y n t h e t i c  l i q u i d  f u e l  f r o m  coa l  ( H y d r o g e n a t i o n  s t  140 a t e  
o v e r  ammonium m o l y b d a t e )  Sn c h l o r i d e ,  and Zn c h l o r i d e  
c a t a l y s t s ) ~  6886 

S y n t h e t i c  d i e s e l  o i l  f r o m  w a t e r  gas ( I n c r e a s e  i n  y i e l d  by 
a l k a l i  w a s h i n g  o f  f i l t r a t e  f rom c a t a l y s t ) )  6168  

S y n t h e t i c  mo to r  f u e l  ( P r o d u c e d  by r e d u c t i o n  o f  CO w i t h  
H ) .  6316 

Work ing up o f  the p r i c a r y  p r o d u c t s  c f  F i s c h e r - - T r o p s c h  
s y n t h e s i s  ( ~ i t h  Fe c a t a l y s t ,  high c o n t e n t  o f  o l e f i n s  
obtalned as primary products)) 6702 

DIESEL FUELS/PURIFICATICN 
Performance of a gas-synthesis d e m o n s t r a t i o n  p l a n t  f o r  

producing [iquld fuels fro¢ coal (Production of 
g a s o l i n e  and d i e s e l  o i l ;  d u s t  i n  raw g a s  removed by 
c y c l o n e  separation) wash scrubbing, and e l e c t r o s t a t i c  
p r e c i p i t a t i o n ;  CO z ) HzS, and o r g a n i c  S c o m p o u n d s  were  
removed w i t h  d l e t h e n o l s m i n e .  Fe o x i d e ,  and a c t i v a t e d  
C), 6761 

DIESEL FUELS/REFINING 
R e f i n i n g  o f  d i e s e l  f u e l  by c a t a l y t i c  h y d r o g e n a t i o n  

(Remova l  o f  S compounds by c a t a l y t i c  h y d r o g e n a t i o n ) ,  
952 

DISTILLATES/CRACKING 
Study  of t he  s t r u c t u r e  end the s u r f a c e  of an a l u m i n u m -  

c o b a l t - m o l y b d e n u m  c a t a l y s t .  7176 
DISTILLATES/HYDROGENATION 

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 l o w - t e m p e r a t u r e  t a r  (Use 
of m o l y b d e n u m  o x i d e  c a t a l y s t ;  465 ° )  100 atm i n i t i a l  
pressure), 2444 

DOLOMITE/CHEMICAL REACTIONS 
F l u i d i z e d  bed r e a c t o r s  ( P o l l u t i o n  c o n t r o l  a p p l i c a t i o n s  o f  

fluldized bed r e a c t o r s  a re  d i s c u s s e d ) .  1762 
DOLC~ITE/CO~PARATI~E EVALUATIONS 

Dispersed-phase additive tests for SOz control. Progress 
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 rom 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  of  r e a c t i v i t y  o f  l i m e s t o n e  and d o l o m i t e  
w i t h  S d i o x i d e ;  d o l o m i t e  wore e ' f f e c t i v e  t han  l i m e s t o n e  
i n  g e n e r a l ) .  1416 

DUSTS/GASIFICATION 
G a s i f i c a t i o n  o f  suspended coa l  dus t  ( D e s c r i p t i o n  o f  

apparatus), 4865 



DUSTS/REMOVaL 
Cleaning ~tack gases (Removal of grit and dust as w e l l  as 

sulfur acids), 1582 
C c m = s r e i a l  F l a n t  f o r  r e m o v a l  o f  smoke and oxides o f  

s u l p h u r  f r c ~  f lue gases (Scrubbing towers u s e  alkaline 
water for removal of smoke, dust s and acld constituents 
f rom boiler flue gas)s 451 

Exhaust gas desuifurizatlcn. Status o f  work and results 
at  STEA~ (Review of c c n t r e l  methods implemented at 
po~er ~laat to reduce S dioxide emissions in stack 
gases), 7439 

Ne~ flue ga~ desulphuPizt~ process by spray drying 
method USing NaOH aerosols as absorbing chemicals 1946 

Furificetic~ cf s~nthasis gas. Removal of dust, carbon 
dioxide, end sfllfur compounds (Production by reaction 
c f  coal Wlth ~ and ~team], 953 

P u r i f i c a t i e n  Cf s~nthesis gasas ( F a r  use in Fisehar-- 
T r c p s c h  p r o c e s s ;  evaluation of purification masses)s 
75~ 

Supvle~ent~l pipeline gas f rom coal by the bydrane 
process (Direct conversion of coal with H to give OH; 
llO0 p~i o f  H flowing upward through free-falling 
p u l v e r i z e d  Ce~l st 758e), 5~31 

Wash!n 9 and cooling of gases ecntalning s u l f u r  d i o x i d e  
(Roaster and combustlen gases cooled and freed of duets 
EO~, and c~mpaund~ cf Fas Zns Pb~ So, and As by 
scrubbing], ~i 

W i l l  Countp Unlt! limestone wet s c r u b b e r  (Designs 
operat~ons~ and economics of full-scale limestone wet 
=crabbing sNste~ implerented at a power plant; system 
designad t c  remove  9S to  9g~ of particulate matter and 
76 to  8Z~ Cf S dlo~i4e)m I~51 

DUSTS/W~SHIN~ 
Nosh in g  and cool|rig o f  gases containing sulfur d i o x i d e  

( R o e = t a r  an4 e c ~ b a ~ t i e n  g a ~ e s  c o o l e d  and f r e e d  o f  d u s t s  
S~:, and co~oands of Fe, Zn, Pb, So, and AS by 
scrubbing), 9£! 

ELECTRIC DISCH~NGES 
Gaslfioatto~ of coal w i t h  laser light irradiations p l a s m a  

jst, and di~:h~rge-ge~erated excitad species (Review 
w i t h  Z5 r e f e r e n c e s ) ,  5160 

ELECTriC PONER 
Clean =~nver~Ion of coat to eleetrlc power: e dollar and 

ce~ t5  approach, ~lS3 
Energy: now directlons and challengas [Power production 

foreoast~), 5457 
F u t u r e  of i c ~  Btu ~as in paver generatlon, 5400 .- 

ELECTFF[C PQWER/~I~ POLLUTION 
AEF thwzrted in  search for flue gas cleaning system 

(~mer{ean Electric gewar S~stem)~ 2079 
ELECTRIC POWER/COMBINED CYCLES 

Coal g65tfIda~ien for electric pmwer generations 5540 
ELECT~!C POWER/PRODUCTI~N 

Air pollution acntrel at the Northern States Power 
Co~pan~ Sherborne County Cenarating Plant (Review of 
destN~ ~ operation, economics, and emisslon c o n t r o l s  of 
Io~-~ulfur cc~[-fired electric generating plant; 
d{scu~sic~ of solid waste and affluent disposal 
=ethodm)~ 15~ 

Coal utilization in hrow~ cea| (lignite) countries i n  
c o n n e c t i o ~  w i t h  d e v e o p m e n t s  i n  t h e  f u e l  economys 166 

Coal~tex. ~a:~, ~ollna, and electricity from coal 
(R~vle~ u i z h  7S ref£rence~)s 6998 

COED research aim~ at oils gas and char from coal (Yield 
fr~ one t on  Illinois No. 6 coal is 610 kg chars RIO 
liters crude oil, and I55 cu m gass ors al%erna%ivelys 
560 k~ c h ~ v ,  260 liters oil, and 280 cu  m hydrogen), 
6@45 

Oevelopment ~f the primar~ energy consumption and future 
mean~ C~ re~ining a~d application of hard coal 
(Dlscus~icn o f  processas for treating hard c o a l ) ,  5402 

Etectrtcity - ~ b~-product of the low-temparatura 
c~rhonizattc~ ~f co~i (Use of char from low-temperature 
carhc~Iz~tlc~ of col proposed for production of 
electricitg], 16~ 

Fuel and power (Ravia~ cf ooal~ as relatad to acmnmmy of 
th~ OK), ~98~ 

~ d r o e ~ r b a ~  f u e ~  by ~Nrol~sis o f  coal (First p o r t / o n  of 
c h a r  p a ~ s e d  to f u e l  c e l l  c r  MR~ d e v i c e  t o  p r o d u c e  d . c .  
end aeccnd portion ~c apparatus ~here char with steam 
form~ producer gas), 7153 

i!~dregen and other sNnthettc fuels. Gummary of the work 
of t h e  s~thettc f u e 1 ~  panel (Review; nonfossil fuels; 
e s p e c t a l l 9  H, including p r o d u c t i o n ,  storage, 
tra~s¢l~si~n, and e~d uses), 49 (PH--224 482/0) 

Production ef alternate energ~ forms from c o a l .  Paper No. 
g, a04~ 

Production cf electricity v i a  coal and coal-char 
gasification. R and D report No. 65, interim report No. 
3 (First p h a s e  of s t u d ~  o f  potentlal process 
alternatives for converting coal or coal cbar i n t o  
electrIclt~ v l a  t h e  p r o d u c t i o n  o f  low Btu  gas f o r  
combu~ticn |n a~ advanced co=bleed gas-and-steam 
turbine ~c~er c~cle)s ~480 (NP-20076) 

Removing s u l f u r  dioxide frcm fuel sages at tharmal 
generating plants f o r  e l e c t r i c  paver. IlI. Effect of 
the D a t u r e  and p r e l i m i n a r N  traatmant o f  a reagant on 
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t h e  d e g r e e  c f  p u r i f i c a t i o n  ( R e m o v a l  o f  S d i o x i d e  u s i n g  
l i m a ;  t o  o b t a i n  h i g h  d e g r e e  o f  p u r l f l c a t l c n t  g r o u n d  
c h a l k  o r  llme s h o u l d  be used), 1419 

R o l e  o f  c o a l  i n  t h e  s u p p l y  o f  power~ 6871 
ELECTRICITY/PRODUCTION 

L o w - t e m p e r a t u r e  c a r b o n i z a t i o n  and t h e  p r o d u c t i o n  o f  
alec%ricity in Germany, 3157 

ELECTROSTATIC PRECIPITATORS 
Dry separation of pyrite from coal (Use of centrifugal 

and electrostatlc methods]s 1682 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 

Elactrostatlc gas p u r i f i c a t i o n  at the 5tu%%gertqGaisburg 
coke oven plant (Efficiency for removal of tar, 
naphthalene~ NO, llght oils HCNs and HsS)s 910 

Ontario h y d r o  S prototype limestone scrubber for S02 
removal from clean flue gas (Raview of design and 
operating variables; particulate materlal removed by 
electrostatlc precipitators)s 1554 

ENERGY/PRODUCTION 
Competltive futura Of coal in the energy production 

field s 12 
Low-temperature fluldlzed carbonizatlan in relation to 

energy production (Carhcnlzation plant for Alberta 
subbltuminous coals; 20 raferences]s ISl 

ENERGY/RESEARCH PROGRAMS 
Bureau of Mines energy programs 19725 56 (PR-224399-S~GA] 

ENERGY/TRANSPORT 
Proceedings: e n e r g y  resource conferences October 24 and 

25, 1972 (2nd). Annual rapt (Extraction of eatural gas 
and crude oli; in%erfuel conversion; Lurgl process; 
government r o l e  in insuring adequate~ reliable energy 
s u p p l y  and transmission and transportation of anergy), 
5487 (PB--224 750/0] 

ENERGY CONVERSION/RESEARCH PROGRAMS 
Converslon techniqaes. 5ubpaoel report VI used in 

preparing %ha AEC Chairman's report %0 %he Presiden%~ 
5552 (WASH-1281-5) 

ENERGY POLICY/COAL 
Coal and the present energy situa%ion~ 2126 

ENERGY POLICY/PLANNING 
U.S. energy self-sufficiency: vain hope mr attainable 

goals 5500 
ENERGY SOURCES 

Energy and power supply (Reviews enargy sources on a 
global basis including tha nuclear power programs 
undarground ~oal gaslfica%ions pumped-water storage s 
and the cross-channel cable), 4505 

ENERGY SOURCES/PLANNING 
U.S. energy salf-sufficiency: vain hope o r  attainable 

goa l s  5600 
ENERGY SOURCES/RESEARCH PROGRAMS 

Energy research and development. Ninety-Third Congresss 
First Session, December is 197~, 5427 

Fossil fuel option. Chapter IIs 5560 (TID-26528) 
ENERGY SOURCES/USA 

Overview of supply/demand for the next decade, 5477 
ENVIRONMENT/POLLUTION 

Clean energy from coal: a national priority. 1975 annual 
report s calendar year 1972s 5429 (NP-ISgGS) 

ENVIRONMENT/SULFUR DIOXIDE 
Progress report on sulfur dioxides 2111 

ENVIRONMENTAL EFFECTS 
Coal gasification -- an alternatlve in clean energy 

production (Dascrlptlon of gaslflcation process and its 
affects on the envlrcnmen%)s 5607 

ENVIRONMENTAL EFFECTS/FORECASTING 
Coal gasification: a review. Papar No. 71-15 (Underground 

and a b o v e - g r o u n d  gasification; environmental effects of 
c o a l  gasification by 1990's discussed in appendix~, 
5242 (PB-228887) 

Methanol from c o a l  f o r  the automotive market (Usa o f  
Lurgis Winklars or Koppers--Totzek processes], 5597 
(WASH-1337-2) 

EQUIPMENT/CORROSION 
Reducing tha sulfur conte,t of coal (Organlc S (40~ of 

total) aannot be removed by physical means; remainder 
is pyrites; costs to be Invested %o remeve S from solid 
fuel largely outweighs loss and injury %o equipment due 
to S dioxide corroslon)~ 1452 

ESTERS/PRODUCTION 
Hydrogenation o f  carbo~ mencxida (Praparatlmn of esters 

and a l c o h o l s  formed is influenced by the composition cf 
the Cu-containing Fe catalyst and by the amounts of K~fl 
and ZnO added to the catalyst), 7571 

ETHANE/PRODUCTION 
CGEB coal-to-crude p r o c e s s  moves into pilot-plant stage 

(Process development unit yieldad fallowing products 
(wt ~ of dr~ coal): char 54.59 oil 23.65 gas 15.0, 
water 7.0 wlth %he gas consisting of (vcl. ~) CO 22.1, 
h~drogan 51.0, methane 2 0 . 9  s and ethane S.O]s 6842 

Evolution of gases from subbitumlnous coal (Coal heatad 
at 2. Oe/min from ISg to ca. lO00e; gases stud~ed were 
8, Ns COs C dioxldes H, methaue~ etbanas prepanes and 
ethylene~ preheating %0 600 e would produce useful gas 
and some tap products and leave char that is useful for 
reductlcn)s 7145 

Gaseous hNdrecarbonss mainlN besides methanes from 
reduction of carbon monoxide (Use of mixed catalyst of 
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Re, Cu, Mn, H3BO], and KzCC3) , 3391 
Process for prcducimg h y d r o g e n - e n r i c h e d  hydrocarbonacecus 

products fro~ coal ( S o l v e n t  e x t r a c t i o n  at  300 to  500oc; 
catalytic hydrogenation of extract; use of Co oxide--Ko 
o x i d e - - A l  o x i d e  c a t a l y s t  a t  4 ~ 0 ° C ,  245 atmp and 
r e s i d e n c e  t i ~ e  o f  2 . 8  h e ) ,  4965  

Fapid high-temgerature hydrogenation o f  coat chars. Part 
I .  Hydrogen pressures up to 100 atmospheres 
(Experiments FerforKed in tube at H pressure of 100 
arm, 600 to 9~0oc, end flow rate of 80 tc 2EO 
l i t e r s / h r ;  h y d r o g e n a t i o n  gas consists cf methane, 
ethane, and CO), 49~9 

ETHANOL/CHEMICAL REACTIONS 
Reaction between carbon d isu l f i de  and ethenolamlne under 

the condit ions of desul fur izat ion cf commercial gases 
by ethanclamine method, 970 

ETHANOL/DECOMPOSITION 
Decomposition of alcohols over a Fischer--Tropsch iron 

c a t a l y s t ,  6669 
ETHANOL/PRODUCTION 

Production of fuels by c a t a l y t i c  hydrogenation of carbon 
monoxide (Fischer--Tropsch and Robinson--Bindlev 
processes for production cf s y n t h e t i c  gasoline), 5795 

ETHYLENE/PRODUCTION 
Advances i n  research cn coal pyrciysis (Coal pyrolysis at 

e x t r e m e l y  high 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 references), 7150 

Chemical by-products frc~ coal (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 -  
chemical refinery), 7380 (P8-180878) 

Coal gasification in a Jaw-pressure, low-residence-timer 
entrained flow reactor, 5486 

Ethylene and coa l  gas from the carbonization o f  
b i t u m i n o u s  c c a i s  o r  l i g n i t e  by in~ect ion o f  l i q u i d  and 
gaseous h y d r c c a r b o n s  i n t o  coke o v e n s ,  157 

E t h y l e n e  m a n u f a c t u r e  f rom carbon  monox ide  and hyd rogen  
(Ca ta ly t i c  c o n v e r s i o n  o f  CC with H at 350-5200, 
p r e f e r a b l y  3 5 0 - 4 5 0  o,  a t  n c r m a l  o r  e l e v a t e d  p r e s s u r e ;  
descriptlcn cf complex  catalyst mixtures}, 6734 

E v o l u t i o n  c f  gases f r o #  s u ~ b i t u m i n o u s  coal (Coa l  hea ted  
at  2 . 8 ° / m i n  f r c ~  150 to  ca .  1000o;  gases s t u d i e d  were 
O, N, CO, C dioxide, H, s e t h a n e ,  ethane, propane, and 
e t h y l e n e ;  p r e h e a t i n g  to  600 o wculd produce  u s e f u l  gas 
and some t a r  p r o d u c t s  end l eave  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 

Gaseous hydrocarbons, m a l n i ~  besides methane, from 
reduction of carbon monoxide (Use of mixed catalyst of 
Fe, Cu, Mn, HaBOam and KzC03) , 3391 

Gasification of fossil f u e l s  in a microwave discharge i n  
argon (Chief products were H and CO w i t h  methane ,  
a c e t y l e n e ,  and e t h y l e n e  as m a j o r  h y d r o c a r b o n s ) ,  5206 

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 r o d u c e d  by e l e c t r i c  d i s c h a r g e ;  equlpment)~ 2976 

Therma l  c r a c k i n g  of coal t a r  ( P r e p a r a t i o n  of gas from 
coal by fluidlzed-bed dry distillation and by batch dry 
distillation; t a r  g a s l f l c a t i m n  i n  p resence  of steam and 
t h e r m a l  c r a c k i n g ;  h i g h e s t  c o n t e n t  of CeH. o b t a i n e d  a t  
8 0 0 - 9 0 0 ° } ,  4857  

ETHYLENE/RECOVERY 
Recovery  o f  components  o f  c o k e - o v e n  g a s ,  1459 

EUROPEAN COMMUNITIES/COAL 
Repo r t  on coal research In Western E u r o p e ,  5398 (CONF- 
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FELD 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 ;  Fe id  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 
Reid p r o c e s s e s  f o r  t he  e x t r a c t i o n  o f  ammonia and h y d r o g e n  

sulfide from coal gas, 263 
New commercial application of the Walter Feid 

p o l y t h i o n a t e  p r o c e s s ,  265 
New m o d i f i c a t i o n  o f  the  Re id  p o l y t h i o n a t e  p rocess  

(Removal of HzS and NHs), 304 
P r o c e s s i n g  of t a r  from t he  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  coa l  for t he  m a n u f a c t u r e  of f u e l  o I l ~  
6060 

FERROX PROCESS 
E x p e r i m e n t a l  i n v e s t i g a t i o n  o f  t he  ' ' F e r r o x ' '  p rocess  f o r  

gas p u r l f l c a t i o n ~  464 
Recovery  o f  b y - p r o d u c t  n i t r o g e n  and s u l f u r  i n  the  c o k e -  

oven and g a s  i n d u s t r i e s ,  235 
Recove ry  o f  sulfur f r o m  c a k i n g  gas ( D e s c r i p t i o n  of t he  

BaLe,  P e t l t ~  S e a b o a r d l  G l r d l e r - G l r b o t o l ~  F e r r o x ,  and 
T h y l o x  p r o c e s s e s ) ,  671 

Sulfur recovery f rom the g a s  from coa l  d i s t i l l a t i o n ,  274 
FERTILIZERS/PRODUCTION 

C o a l - - a m m o n i a - - o x y g e n  r e a c t i o n :  r o u t e  to  c o a l - b a s e d  
ni t rogenous  fertilizers, 7142 

Use o f  low g rade  c o a l  f o r  t he  p r o d u c t i o n  o f  o i l s  gass 
f e r t i l l z e r s w  and  chemicals, 6976 

FISCHER PROCESS 
Chemica l  p o s s i b i l i t i e s  for t he  p r o d u c t i o n  of m o t o r  f u e l s  

(Review of Fischer-Tropsch, Berglus~ high-pressure 
h y d r o g e n a t i o n ,  and F i s c h e r  p r o c e s s e s ) ,  5833 

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  of 

,.canon. iTs and feaslbilitN of l*quefacticn processes), 
7C19 

F[SCHEP-~RBPSCH S ¥ ~ t t E S I S  
Acres of promise for synthetic fuels (Cost of synthesis 

gee production by Bergius process, Fischer--Tropsch 
synthesis, and u n d e r g r o u n d  gasification of coal}, 3696 

American Fischer--Tropsoh plant (Use cf Jiggling-catalyst 
bed in production of l iqu id  fue ls } ,  6541 

Analysis of synthetic gasoline obtained by Fischer 
process, 5950 

Annual report on research and techrclcglc work on coal, 
f i s c a l  y e a r  1944 ( I n c l u d e s  i n f o r m a t i o n  c r  Sn and I 
c a t a l y s t s  for cGal hydrogenation and Fischer-Tropsch 
synthesis), 6121 

A p p a r a t u s  f o r  c o n t a c t  r e a c t i o n s  o f  f l u i d i z e d  c a t a l y s t  
w i t h  gaseous h y d r o c a r b o n  m i x t u r e s  ( A d a p t a t i o n  o f  
apparatus to Fischer--Tropsch s y n t h e s i s ;  use of 
fluidized c a t a l y s t ) ,  2782 

A p p l i c a t i o n  cf the  F i s c h e r - T r o p s c h  process a t  the 
L u t z k e n d o r f  p l a n t s  o f  t h e  Wintershall Company 
(Comparison of merits and disadvantages o f  5chmalfeldt- 
Wintershall and Winkler processes for gasification of 
lignite to obtain gas suitable f o r  Fischer-Tropsch 
process), 6160 

Aromatic hydrocarbons from carbon monox ide  and hyd rogen  
(Using metals of Group UIII as c a t a l y s t s  for 
h y d r o g e n a t i o n  and o x i d e s  o f  m e t a l s  o f  Group V o r  VI  as 
c a t a l y s t s  for a r o m a t i z a t i o n ) ,  662E 

Aromatization of heptane-heptene frsctlcr from Fischer-- 
Tropsch s y n t h e t i c  oil. I. Selection and d u r a b i l i t y  of 
c a t a l y s t s ,  805 

B e n c h - s c a l e  s t u d i e s  o f  t he  F i s c h e r - - T r o p s c h  s y n t h e s i s  
o v e r  i r o n , n i c k e ] ~  and n i c k e l - - c o b a l t  c a t a l y s t s  
( C o m p a r a t i v e  e v a l u a t i o n  of o i l  y i e l d s  u s i n g  d i f f e r e n t  
c a t a l y s t s ) ,  6465  

B r i g h t  new future o f  COal ( R e v i e w  o f  c o a l  c o n v e r s i o n  
methods i n c l u d i n g  u n d e r g r o u n d  g a s i f i c a t i o n ) ,  6185 

Brown coals as raw m a t e r i a l  for t o w n ' s  gas and 
' ' s y n t h e s i s ' '  gas (Plntsch--Hillebrand process for 
p r o d u c t i o n  o f  gas s u i t a b l e  f o r  F i s c h e r - - T r o p s c h  
synthesis}, 3245  

Bureau of Mines synthetic liquid fuels program, 1944-55. 
I. Oil from coal (Summary of research}, 4657 

By-product hydrocarbon gases (Fischer-Tropsch process; 
coal h y d r o g e n a t i o n } t  6385 

Carbides, nitrldes, and carbonitrides of i r o n  as 
c a t a l y s t s  in  the  F i s c h e r - - T r o p s c h  s y n t h e s i s ,  6783 

Carbon monoxide hydrogenation on r u t h e n i u m  catalysts. If. 
S e l e c t i v i t y  and m i c r o s t r u c t u r e  o f  r u t h e n i u m  c o n t a c t  
c a t a l y s t s  ( S o l i d  p a r a f f i n  y i e l d  increases w i t h  
i n c r e a s i n g  average  po re  s i z e  o f  c a t a l y s t ) ,  6613 

Catalyst for Fischer--Tropsch synthesis (Mixture of Fe or 
Fe o x i d e  and a l k a l i - m e t a l  f e r r a t e  reduced  a t  3 7 1 - 8 7 1 0 } ,  
643C 

C a t a l y s t  f o r  F i s c h e r - - T r o p s c h  s y n t h e s i s  ( 3  to  15Z Sl 
i n c o r p o r a t e d  in  Fe c a t a l y s t ) ,  6438 

C a t a l y s t  f o r  CO-H s y n t h e s i s  (Fischer-Tropsch synthesis; 
catalyst preparation by fusion of FesG~ with FeEs, 
followed by c r u s h i n g  and  r e d u c t i o n  w i t h  H ) ,  6335 

C a t a l y s t  m o d i f i c a t i o n  f o r  F i s c h e r - - T r o p s c h  s y n t h e s i s  
( P r e t r e a t m e n t  o f  c a t a l y s t  i n c r e a s e s  r a t i o  o f  a l c o h o l s  
to  a l d e h y d e s  and a c i d s  p roduced ;  f l u t d i z e d  bed c a t a l y s t  
o f  a l k a l i - p r o m o t e d  Fe i s  t r e a t e d  i n  s l t u  w i t h  HCHO), 
6685  

C a t a l y s t s  f o r  the  p r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f r om coa l  
( D e s c r i p t i o n  o f  12 c a t a l y s t s  u s e d  i n  German i n d u s t r y  
f o r  h y d r o g e n a t i o n  in  l i q u i d  and in gaseous phase~ and 
for F i s c h e r - T r o p s c h  s y n t h e s i s ) ,  6156 

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

C a t a l y s t s  for h y d r ~ g e n n t i o n  o f  carbon a o n o x i d e  
( P r e p a r a t i o n  o f  Fe c a t a l y s t s ) ~  6597 

C a t a l y s t s  f o r  the  p r o d u c t i o n  o f  mo to r  f u e l s  f r om coa l  
[ F i s c h e r - T r o p s c h  p r o c e s s :  l i q u i d  phase hydroganat lon  
c a t a l y s t s ;  gas phase h y d r o g e n a t i o n  c a t s l y a t s ) t  6157 

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  of ca rbon  monox ide  ( A d d i t i o n  
of a l k a l i  meta l  compounds ( p a r t i c u l a r l y  Na compounds)  
to  Co a s  F l s c h e r - - T r o p s c h  c a t a l y s t ;  use o f  C o - - T h O z - -  
NaaCD a catalyst), 62~6 

C a t a l y t i c  r e a c t i o n  be tween  ca rbon  monox ide  and h y d r o g e n ,  
6211 

C a t a l y t i c  r e a c t i o n  of c a r b o n  monox ide  and h y d r o g e n  
( I m p r o v e d  Fischer--Tropsch s y n t h e s i s ;  R e - t y p e  
c a t a l y s t ) ,  2767 

C a t a l y t i c  s y n t h e s i s  o f  hvdroclrbOns (F lscher-Tropsch 
r e a c t i o n  a t  149 to  371o ;  c a t a l y s t  o f  Group V I I I  m e t a l ) ,  
6349 

C a t a l y t i c  c o n v e r s i o n  (In m o d i f i e d  Flscher- -Tropsch 
s y n t h e s i s ) ,  6498 

Chemical and m s g n e t o c h e m i c s l  I n v e s t i g a t i o n s  of iron 
c a t a l y s t s  used in  Flecher-Tropsch s y n t h e s e s ,  I I .  
M a g n e t o c h e w i e a l  i n v e s t i g a t i o n s  ( P r e p a r a t i o n  o f  Fe 
c a t a l y s t s ;  p resence  o f  two f o r m s  o f  FeaC during 
process}, 6390 

C h e m i c a l  e n g i n e e r i n g  a s p e c t s  o f  t he  Flacher-Tropsch 
p r o c e s s  (Data c o l l e c t e d  i n  German by a l l i e d  
i n v e s t i g a t o r s ) ,  6196 

C h e m i c a l s ,  p i p e  l i n e  g a s ,  and l i q u i d  f u e l s  from c o a l  
(Discusses work on undergound g a s i f i c a t i o n  t coal  
h y d r o g e n a t i o n ,  and  t he  F i s c h e r - - T r o p s c h  procems)t  3921 

C h e m i c a l s  from coal: i l l u s i o n  o r  r e a l i t y  ( F e a s i b i l i t y  of  



619 FISCHER-TRGPSCH SYNTHESIS e c o r c ~ i c  ~ r ~ d u c t t o n  o f  p e t r o c h e m i c a l  f e e d s t o c k s ) ~  $632 
Chemistr~ Cf %he Fi~cher-Trcpsch synthesis (Catalyst of 

Cc--ThOz--HgO--Kieaelouhr in proportions by weight of 
i00:~:~:200), 6186 

Che~istrv of Fi~cher--Tropsch o i l  production (Effects of 
operating cond[tioSS cn ~tUr£ products), 5885 

Chromium ex{de a~ a catalyst promoter  for Fischer-- 
Tropsch s~nthesis at ~ e t i u a  pressures (Addition of 
Cr~5~ to Cc--Cu--Th~z--kleselpuhr catalyst), 6~Z~ 

Coat 9au a~ a s u b s t i t u t e  for synthesis gas in F i s o h e r - -  
Tropsch reaction~. III (Coal gas (CO~ 5.38~ H 25.9, O 
2.7, CH. 19.~, unsaturated h~drooarbon~ 3.10, C a and 
higher gatur~ted hydrocarbons 0.41, CO 7.~5~ N 36.~3~) 
re~cted ~u~r c~£~[~ (Mgfi--ThOa--kiaselguhr)), 6744 

coal ga~ a~ a substitute for s~nthesis gas in the 
Fi~cher--fropsch s~nthesls (~emoval of 0 f r o m  coal gas 
by pass~e over Cu turnings at 320-50o: gas freed of S 
b!~ pa~sa~ o v e r  atkalizad FezOz at 2 6 0 ° ;  catalyst of  
i00 Co, 5 ThO~ 8 M~, SO kieselguhr)~ $671 

Coa~ gas as ~ substitute f~r synthesls gas in the 
F i s c h e r - - T r i p , o h  s~nthasis. I I .  Effect of catalNst 
composition ~nd temperature upon activity and product 
d!str{hutios (Four different Ni catalysts at 
atmospheric pressure and i80, 190, and 260 o for 
conuersion e f f e c t  on p u r i f i e d  c o a l  g a s  s a m p l e s ;  
catalysts were 100 Ni:iO M~:5 Th~:IO0 kieselguhr (k), 
i00 ~:i~ AlzOz:lO0 k, iO0 Ni:25 MnO:!O AlzO3:lO0 k, 
and 60 Ni:50 CO:IO MgO:S Th~:20O k; reaction is mainly 
CO + AH a = (CH~:) ~ Ha~, ~7~9 

Coal-gas as a slbstltuts f o r  synthesis gas in the 
Fischer--Trspsch sTnthesis ( U s i n ~  coal gas o f  398 Btu 
value ~s s t a r t i D g  material, a residual gas of 438 B%u 
value i~  produced)1 8846 

Coal ga~ a~ ~ substitute for synthesis gas i n  the 
Fischer--Tropsch synthesis. IV.  Variations of reaction 
ch~racteri~tles w i t h  %i~e, 6767 

Coat ~rccessin~ in South A f r i c a  (Review with 21 
referente~), 6}69 

Comments on the development of the Fischer--Tropsoh 
h~drocarben sNnthesis (General discussion of 
deve lep~en ts ) ,  3699 

C o m p a r i s o n  c f  a a j o r  p r o c e s s e s  f o r  s y n t h e t i c  l i q u i d  f u e l s ,  
6222 

Co~po~ i t l sn  s f  s y n t h e t i c  liquid fuels, I. Product 
d i s t r i b u t i o n  and a n a l y s i s  o f  C s to  Ca p a r a f f i n  isomers 
f r c ~  c o b a l t  c a t a l y s t ,  6368 

C o m ~ o s i t | o s  o f  ~ y n t h e t i c  l i q u i d  f u e l s .  I .  P r o d u e t  
d i ~ t r l b u t i o n  and a n a l y s l s  o f  t h e  C s t o  C a p a r a f f i n  
i somer ~  f r ~  cobalt catalyst, 6369 

Composition of synthetic benzine frc~ carbon monoxide and 
hydrogen (ko~sln) and ~uitabilit~ of its monooleflns 
f o r  pr=ducttcD Gf lubricatlng oils (Benzine 
fractionation usinS Hg acetate), 5957 

Conditlenin~ ~etal oxide catalysts (Reduction of Fe 
oxide-base c~tal~st), 416g 

ConveT~Ic~ ef coal Into Oil. Fiseher--Tropsch process 
(Use of Ni--Th~ z uataINsts}, 5395 

Conversion cf coal into liquid fuels by the Fischer 
prcce~ (Da~slopment o f  catalyst active at 190 ° and 1 
at~ t h a t  pr~duce~ paraffinio hydrocarbons), 6773 

Cracking of ~{ddte o i l  fro~ the Fischer-T~opsch process 
(Ther~of~r ,~nd catalytic eraokins)~ 6152 

B e o x y ~ e s a t ~ o n  and iscmerization of Fischer--Tropsch 
prod~ct (U~ of alumina impregnated with anhydrous 
HC[), 6552 

Development of g~sollne s~nthesls i n  the United States. 
Hydrocol process ( U s i n g  fluidized bed alkallzed Fe 
catai~st}, 6~72 

Development o f  hydrogenation and Fischer--Tropsch 
p r o c e s s e ~  in Germany, Slg5 

Development cf the conversion of coal. ;If. Coal as a raw 
mater[el fCtr gaseous products (Review o f  79 German 
paper~ on coal gas production, processing and uses 
( 1 9 2 8 - I 9 4 1 ) ) ,  3564 

Dtstribu~is~ of  ~ l c o h ~ i s  i n  the p r o d u c t s  o f  F i s c h e r - -  
T r c p s c h  s ~ a t h e s l s  (Alcohols a s  i n t e r m e d i a t e s  in 
h ~ d r c c a r b o ~  s ~ t h e s i s ) ~  6530 

Distributicu of the products of Fisehar--Tropsch 
syn thes i~  w i t h  i r o n  ca%alysts~ 6645 

Effect Of e p a r ~ t i n s  variables upon the Fischer--Tropsch 
systhesi~ (Role o f  ~etal carbides as intermediates), 
62~6 

Esso's f l u i d  catal~st ~odlfies F l s c h e r - T r o p s c h  (Catalyst 
c o n t a i n i n ~  Fe), 61go 

Evatuatien of catalys%s used in %he synthesis of 
hydrocarbons (Fl~cher-Tropsoh synthesis; flowsheet of 
c e t ~ l ~ s t  t e s t i n g  unit on seml--pilct plant scale)~ 624S 

Experiments on the Fischer--Tropsch synthesis of 
h~drccsrhcns f rom carhon monoxide and h~drogen (Using 
C c - - T h O a - - k i e s e l g u h r  (100-18--100) as catalys%)~ 5855 

Experlmen%s with a self-generated~ carbon-expanded i r o n  
c a t a l ~ s t  fcr the s~nthesls of methane (Synthesis o f  
high ~tu ~as using Fischer--Tropseh reaction)~ 6804 

Fatty acids obtained in smell aeounts i n  the benzine 
m~ntheslsof Franz F i c c h e r  and Trepsch~ $73S 

Feldspsr-iron-alkall Fisoher-Tropssh catalyst (Catalyst 
~ade hy mix ing FesO ~ with AI silicate c o n t a i n i n g  
feldspar followed b~ r e d u c t i o n  with H)• 6361 

Flscher~Tropsch synthesis with a catalyst containing 
l e a d  d e p o s i t a d  f r o ~  a % e t r a a l k y e l e a d  compound 
(Predominantly oleflnic hydrocarbons obtained in 

presence of Fe catalyst when catalyst is treated with 
Pb(OCzHs)~) , 6709 

Fischer--Tropsch synthesis. Some important variables of 
the synthesis on iron catalysts (Increased activity 
obtained using Fe catalyst D-3001 containing MgO 6.6, 
SiOe, 1.059 CeOs 0.98~ and Ks0 0.85~ as promoters), 
6538 

F i s c h e r - - T r o p s c h  syn thes i s  may prove a major  [ o i l - )  
r e f i n i n g  process.  I I .  Methods o f  o p e r a t i o n ,  6093 

F i s e h e r - - T r o p s c h  s y n t h e s i s .  U I i .  N i t r i d e s  o f  i r o n  as 
c a t a l y s t s  (P roduc t i on  o f  gaseous hvdrccarbons and 
oxygenated mo lecu les ] ,  639Z 

F i s c h e r - - T r o p s c h  s y n t h e s i s .  V I I I .  Sur face area and pore 
volume studies of iron catalgats (Comparison of fused 
FeeO~--MgO--KzO and FeaOs--CuO--KaCQs p r e c i p i t a t e d  
catalysts), 6366 

Fischer--Tropsch synthesls--tests of cobalt catalysts at 
atmospheric pressure (Catalyst of Co--ThOz--MgO~ 
Kieselguhr), 6i98 

Fissher--Tropsoh cobalt oatel~stso Influence of type of 
kieselguhr (Effects of density of catalyst preparation 
on proportion of higher hydrocarbons in product), 6224 

Fischer--Tropsch synthesis may prove a meier [oil-] 
refining process. I. Reaction, its mechanism, and its 
produc ts ,  6088 

F i s c h e r - - T r o p s c h  syn thes i s  gas ( P r o d u c t i o n  t e c h n i q u e s ) ,  
3915 

Fischer~Tropsch synthesis. Effect e f  nitridlng on three 
types o f  i r o n  catalysts (Activity of fused Fe catalyst 
D-Z001 containing MgO, KeO, SIGn, and CreO3 as 
promoters and catalyst ~-3008 containing AlaO3 and KaO 
as promoters increased by converting =-Fe %o an 
epsilon-nitride), 6540 

Fisaher--Tropsch synthesls reactions by carbon balance. 
If. (H may be utilized in 3 ways: (I) reduction of CO 
to give CH a radicals and MmO; (2) reduction of C; and, 
(3) hydrogenation of olefins derived from. CH2 radical), 
6611 

Fischer--~ropsch sMnthesis. Prepoisonlng of iron 
catalysts by sulfur compounds (SOm was most severe 
poison, and HaS and CeHa--SH were nearly as effective), 
6778 

Fischer--Tropsch synthesis in slurry phase (Using Fe 
catal~st premoted with Cu and KeO]~ 6463 

Fischer--Tropsch synthesis. £I. Properties of unreduced 
cobalt catalysts (Catalysts of Co--ThOa--kieselguhr and 
Co--ThOa--MgG--kieselguhr : surface area of catalysts), 
6171 

Fischer--Tropsch synthesis with a fluidized iron catalyst 
(Fe--Cu--MgG~KaO catalyst; 18 references), 6765 

Fischer--Tropsch catalyst (Use of SiOa hydrogel 
impregnated with aqueous solutions of nitrates of Co 
and Th as catalyst after heating to convert nitrates %0 
oxides; use of Mg, U~ Mn~ o r  AI nitrates, acetates~ or 
chlorides instead of Th)~ 6213 

Fischar--Tropsch catalyst (Spent catalyst used so that It 
furmishes C to process for eanufacture of CO and H 
synthesis gas), 3920 

F i s c h e r - - T r o p s c h  synthesis may prove a major [oil-] 
refining process. III. Catal~sts end their preparation 
( G r o u p  V I I I  metals), 6099 

Fischer--Tropsch hydrocarbon synthesis. Xts firs% 
development (His%orical], 6285 

Fischer--Tropsch s~nthesis in its significance for %he 
wax consuming industries (Review), 6S72 

F i s c h e r - - T r o p s c h  synthesis at Bergkamen ( S u p e r i o r i t y  of 
Co catalyst over Fe catalyst under conditions used at 
Bergkamen), 6588 

Fiseher--Tropsoh s~nthesis with cobalt catalysts: effect 
of process conditions on the composition of the 
reaction produc ts ,  6589 

F i s c h e r - - T r o p s o h  c a t a l y s t s  (Fe r romagne t i c  c a t a l y s t  
p r e c i p i t a t e d  b~ a d d i t i o n  o f  NazC~s or NaOH solution to 
hot solution of ferrous, ferric, and Cu salts)~ 6560 

Fischer--Tropsoh synthesis. XIII. Structural changes of a 
r e d u c e d  iron catalyst on reoxldatlon and on formation 
of interstitial phases, 3856 

Fisoher--Tropsch synthesis with iron catalMsts: effect of 
reactlon temperature on product composition (;no;ease 
In temperatare over range 260-Z00 ° causes mean 
molecular weigh% of product to fall end decrease in 0 
compounds in favor of olefinic and  aromatics), ~703 

Fischer--Tropsch catalyst (@reparation of Fe oxide 
catalyst), 3951 

Fischer-Tropsch synthesis oonsldered as a pol~me~Iza%ion 
reaction, 614S 

Fisoher-Tropsoh process. Present position and f u t u r e  
possibilities (Operation in Great Britain based on 
German plants), 6194 

Fisoher--Tropseh oatal~st (Use of 2 par¢s finely divided 
Fe and 3 parts alkail metal nitrate~ followed b~ 
i g n i t i o n ,  heating to 538 ° in atmosphere contaln|ng free 
0 and  then i n  r e d u c i n g  atmosphere), 6412 

Fischer--Tropsch hydrocarbon synthesis on cebalt-~ nickel- 
• and i r o n - l o a d e d  zeolitlc molecu la r  sieves, 6981 

Fiseher-Tropsch unlt a% Leipzig gas works• 6148 
P l u t d - t y p e  Fischer--Tropsch catal~sts (Use o f  ox ides  o f  

Fe, Co, Ni, Th~ Mg• etc., as catalysts)• GS99 



FISCHER-TROPSCH SYNTHESIS 620 

........................................................... 
F l u i d l z e d ~  l r o n l t y p e v  F i s c h e r - - T r o p s c h  c a t a l y s t s  

( P r e p a r a t i o n  o f  catalyst f r om a l o w e r  iron o x i d e ) t  6661 
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  

(Diagrammatic illustrations o f  Fischer--Tropsch I L u r g l ,  
B e r g l 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  processes), 3562 

F r o n t i e r s  o f  f u e l  t e c h n o l o g y t  3603 
Fuel  r e s e a r c h  In  I n d i a  (Rev iew  o f  r e s e a r c h  and 

d e v e l o p m e n t  d u r i n g  1 9 5 4 ) t  139 
Fuel r e v o l u t i o n  (A r e v i e w  o f  c o a 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  and o f  the  F l s c h e r - T r o p s c h  s y n t h e s l s ) t  
6201 

F u t u r e  f o r  coa l  ( D e s c r i b e s  F i s c h e r - - T r o p s c h  p rocess+  
B e r g i u s  h y d r o g e n a t i o n  p r o c e s s  I and b r i e f l y  u n d e r g r o u n d  
g a s i f i c a t i o n S 1  6282 

Gas f o r  s y n t h e s i s  o f  f u e l s  ( H y d r o c a r b o n s  f rom coke 
f u r n a c e s  c o n v e r t e d  i n t c  H and CO t m ixed  w i t h  b l a s t -  
f u r n a c e  gases f o r  use i n  F i s c h e r - - T r o p s c h  s y n t h e s i s ) ~  
2627 

Gas i n d u s t r y  and German m o t o r - f u e l  economics  ( L o w -  
t e m p e r a t u r e  carbonization of coals and moto r  f u e l  
s y n t h e s i s  by the  F i s c h e r  p r o c e s s ) ~  2328 

Gas m i x t u r e s  c o n t a i n i n g  ca rbon  monox ide  and hyd rogen  (Co 
or  Ni c a t a i y s t ) w  6137 

Gas m i x t u r e s  c o n t a i n i n g  ca rbon  monox ide  and hyd rogen  
( P r o d u c t i o n  f rom coke u s i n g  steam or  by m i x i n g  c o k e -  
oven gas and b l u e  w a t e r  gas)+ 6135 

Gas m i x t u r e s  c o n t a i n i n g  ca rbon  monox ide  and hyd roge~  
( M i x t u r e  o f  w a t e r  gas ,  c o k e - o v e n  gas~ and a gas 
c o n t a i n i n g  H and CH. s u i t a b l e  f o r  use in  Fischer- 
Tropsch  s y n t h e s i s ) w  6163 

Gas p i p e  l i n e  t r a n s m i s s i o n  o f  methane d e r i v e d  f rom 
p r e s s u r e  gasification and synthesis (NCNE),  3656 

Gas r e s e a r c h  and gas evaluation ( L e c t u r e  r e v i e w i n g  
d e v e l o p m e n t s  in gas t e c h n o l o g y  e s p e c i a l l y  v a r i o u s  t y p e s  
o f  F i s h e r - T r c p s c h  r e a c t i o n s  w i t h  t h e i r  economic  
s i g n i f i c a n c e  for Swltzerland)9 6123  

G a s i f i c a t i o n  o f  ca rbonaceous  solids ( F i s c h e r - - T r o p s c h  
s y n t h e s i s ;  p r o d u c t i o n  c f  H--CO m i x t u r e  from 
g a s i f i c a t i o n  of ca rbonaceous  s o l i d s ) ,  3820 

G a s i f i c a t i o n  o f  s u b b i t u m i n o u s  coa l  and l i g n i t e  in  
e x t e r n a l l y  hea ted  r e t o r t s  ( P r o d u c t i o n  o f  C0 and H ) ,  
3585 

G a s o l i n e  v i a  the  F l s c h e r - - T r o p s c h  r e a c t i o n  u s i n g  the  h o t -  
gas r e c y c l e  system ( C a t a l y s t  was raw m a g n e t i t e  o re  
flame sprayed onto hee t  me ta l  assemblies; g a s o l i n e  
y i e l d  was a lmos t  60~ o f  h y d r o c a r b o n  p r o d u c t i o n ) t  6971 

German d e v e l o p m e n t s  in the p r o d u c t i o n  o f  s y n t h e t i c  l i q u i d  
f u e l s  ( D i s c u s s i o n  o f  the DHD p rocess  f o r  the 
h y d r o g e n a t i o n  of coal and t a r  and the Fischer-Tropsch 
p r o c e s s ) ~  6144 

Germany's F i s c h e r - - T r c p s c h  p rocess  (Me thods  o f  p r e p a r i n g  
and p u r i f y i n g  s y n t h e s i s  gas ;  m a n u f a c t u r e  o f  c a t a l y s t ;  
i r o n - t y p e  c a t a l y s t s ) +  6139 

Hexagona l  iron c a r b i d e  as an i n t e r m e d i a t e  in t he  
c a r b i d i n g  o f  I r o n  F i s c h e r - - T r o p s c h  c a t a l y s t s ,  3854 

H y d r o c a r b o n s  and o x y g e n - c o n t a i n i n g  compounds by 
h y d r o g e n a t i o n  o f  c a r b o n  monox ide  ( S o l i d  f u e l s  g a s i f i e d  
under  p r e s s u r e  ( 1 0 - 4 0  a t ~ )  w i t h  a d d i t i o n  o f  0 and steam 
but  no t  COzy F J s c h e r - - T r o p s c h  s y n t h e s i s ) ~  6686 

H y d r o c a r b o n  s y n t h e s i s  (On f i u i d i z e d  bed o f  powdered Fe 
c a t a l y s t  h a v i n g  an ave rage  p a r t i c l e  s i z e  o f  3 0 - 5 0 p )  9 
5 5 7 ?  

H y d r o c a r b o n  s y n t h e s i s  ( F i s c h e n - - T r o p s c h  s y n t h e s i s  on 
f i u i d i z e d  bed p romoted  Co c a t a l y s t ) ~  5500 

H y d r o c a r b o n  s y n t h e s i s  ( R e d u c t i o n  o f  CO u s i n g  Fe 
c a t a l y s t ) +  6402 

H y d r o c a r b o n s  ( C a t a l y t i c  h y d r o g e n a t i o n  o f  d i l u t e d  
s y n t h e s i s  gas a t  150 to 300oc end 10 to  100 a t m ) ,  5867 

H y d r o c a r b o n s  ( C y c l i c  c a t a l y t i c  h y d r o g e n a t i o n  o f  d i l u t e d  
s y n t h e s i s  gas containing 20~ inert material), 5868 

H y d r o c a r b o n s  from ca rbon  monox ide  and hydrogen ( A d d i t i o n  
o f  CzH~ or  C~H e to  f e e d s t o c k ) ~  6303 

Hydrocarbon synthesis (Preparation o f  Fe salt catalyst), 
6312 

Hydrocarbons (Hydrogenation of hydrocarbons frcm 
Fischer--Tropsch synthesis; NiS or kS2 as catalysts)+ 
6652  

H y d r o c a r b o n  s y n t h e s i s  ( M a i n t e n a n c e  o f  Fe c a t a l y s t  in  
a c t i v e  c o n d i t i o n ) ,  6504 

H y d r o c a r b o n  s y n t h e s i s  ( F i u i d i z e d  F i s c h e r - T r o p s c h  
s y n t h e s i s  w i t h  Fe c a t a l y s t  o p e r a t i n g  a 2 - s t a g e  
p r o c e s s ) ~  6355 

Hydrogen s u l f i d e  p o i s o n i n g  o f  n i t r i d e d  and c a r b i d e d  i r o n  
c a t a l y s t s  in  the F i s c h e r - - T r o p s c h  s y n t h e s i s  (NONE),  
6792 

H y d r o g e n a t i o n  F rocess  ( C a t a l y t i c  t r e a t m e n t  o f  o x y g e n a t e d  
compounds in  l i q u i d  h y d r o c a r b o n s  f rom F l s c h e r - - T r o p s c h  
s y n t h e s i s ;  c a t a l y s t  o f  CoFoO~--MoCa) ~ 2768 

H y d r o g e n a t i o n  o f  c a r b o n  monox ide  w i t h  s i m u l t a n e o u s  
p r o d u c t i o n  o f  f u e l  gas ( S o l i d  f u e l  ( e . g .  c o a l )  g a s i f i e d  
under  p r e s s u r e  o f  20 -30  atm w i t h  ~ end s team:  S 
compounds re¢oved  by wash ing  w i t h  CHzOH or  CzHsOH)+ 
4345 

H y d r o g e n a t i o n  in the f u e l  and c h e m i c a l  industriess 2704 
Improved  F i s c h e r - - T r o p s c h  c a t a l y s t  (Group  V I I I  m e t a l s ) ,  

6208 
Improved  s y n t h e s i s  o f  m o t o r - f u e l  h y d r o c a r b o n s  ( F i s c h e r -  

~ ropsch  c a t a l y s t  i s  charged  to a v e r t i c a l  r e a c t o r ) ,  

6205 
I n d u s t r i a l  s y n t h e s i s  o f  h y d r o c a r b o n s  f rom h y d r o g e n  and 

ca rbon  monox ide  ( A p p l i c a t i o n s  o f  F i s c h e r - T r c p s c h  
s y n t h e s l s ) ~  5901 

I n f l u e n c e  o f  the  a d d i t i o n  o f  a l k a l i e s  on the a c t i v i t y  and 
s e l e c t i v i t y  o f  i r o n - c o p p e r  c a t a l y s t s  ( A d d i t i o n s  o f  K 
s i l i c a t e s  o r  MgO), 6642 

I n f l u e n c e  o f  the  s t a t e  o f  c o m b i n a t i o n  o f  t he  c o n s t i t u e n t s  
o f  n i c k e l  c a t a l y s t s  upon t h e i r  a c t i v i t i e s  i n  the  
F i s c h e r  s y n t h e s i s ~  5268 

I n t e g r a l  g a s i f i c a t i o n  o f  f u e l s  by the  Koppers  p r o c e s s  
( P r o d u c t i o n  o f  gas f o r  use in  F l s c h e r - T r o p s c h  s y n t h e s i s  
o f  s y n t h e t i c  mo to r  s p l r l t ) w  3500 

I r o n  c a t a l y s t s  f o r  F l s c h e r - - T r o p s c h  s y n t h e s i s  ( H e a t i n g  
i n t i m a t e  m i x t u r e  o f  Fe o x i d e  and  a l k a l i  m e t a l  c a r b o n a t e  
or h y p e r o x i d e  t o  p roduce  a l k a l i  me ta l  f e r r i t e ;  
decompos ing  f e r r i t e  w i t h  HzO ; wash ing  p r o d u c t  u n t i l  
a l k a l i  f r e e ;  r e i m p r e g n e t i n g  p r o d u c t  w i t h  0 . 1 - 5 . 0 Z  
a l k a l i  me ta l  s e l t ) t  6695 

I r o n  F l s c h e r - - T r o p s c h  c a t a l y s t s  ( P r e p a r a t i o n  by 
i m p r e g n a t i o n  w i t h  K s a l t s  o f  v o l a t i l e t  i n o r g a n i c  
a c i d s ) ,  3950 

I r o n  o x i d e - a l k a l i  me ta l  p y r o a n t i m o n s t e  c a t a l y s t  
( P r e p a r a t i o n  f rom i r o n  o x i d e  and K~SbsOr)  ~ 6261 

I r o n  o x i d e - a l k a l i  me ta l  f e r r a t e  c a t a l y s t  ( P r e p a r a t i o n  o f  
c a t a l y s t  f o r  F i s c h e r - - T r o p s c h  s y n t h e s i s ) ~  6262 

I r o n - s i l i c a  ge l  F i s c h e r - - T r o p s c h  c a t a l y s t  ( P r e p a r a t i o n  o f  
c a t a l y s t ) ,  3946  

I somer  d i s t r i b u t i o n  in  the  h v d r o c a r b c n  p r o d u c t s  o f  the  
F i s c h e r - - T r o p s c h  s y n t h e s i s  (Use o f  C o - - T h O 2 - - M g O - -  
k i e s e l g u h r  c a t a l y s t  in  r e a c t i o n  o f  CO w i t h  H)9 6604 

Isomer  d i s t r i b u t i o n  in  F i s c h e r - T r o p s c h  hydrocarbons 
(NONE), 6364 

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  and p r o d u c t i o n  
o f  a gas m i x t u r e  f o r  s y n t h e s i s  o r  f u e l s  ( L u r g l .  D i d i e r +  
and F i sche r -T ropsch  p r o c e s s e s ) ~  5738 

L i f e  o f  a c o b a l t  c a t a l y s t  f o r  the s y n t h e s i s  o f  
h y d r o c a r b o n s  at  a t m o s p h e r i c  p r e s s u r e  ( F i s c h e r - T r o p s c h  
p rocess  u s i n g  c a t a l y s t  o f  Co+ Th02,  MgOt and 
k i e s e l g u h r ) 9  6159  

L i q u i d  and s o l i d  h y d r o c a r b o n s  f rom n a t u r a l  g a s - - t h e  
F i a c h e r - - T r o p s c h  p r o c e s s  i n  A r g e n t i n a  ( R e v i e w ) t  6177 

L i q u i d  f u e l s  made f rom brown c o a l  (Rev iew  o f  p r o p e r t i e s  
Of l i q u i d  f u e l s  o b t a i n e d  f rom brown coa l  by l o w -  
t e m p e r a t u r e  c a r b o n i z a t i o n 9  h y d r o g e n a t i o n 9  and F i s c h e r - -  
T ropsch  s y n t h e s i s ~ 1  6775 

L i q u i d  gas and coa l  ( R e s e r v e s  o f  gas and coa l  f o r  
s y n t h e t i c  l i q u i d  f u e l  p r o c e s 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  o f  c o a l  p roduced  most o f  
J a p a n ' s  s y n t h e t i c  o i 1 9  6215 

Making o i l  f rom coa l  ( F i s c h e r - - T r o p s c h  p rocessv  B e r g / u s  
p r o c e s s ,  and u n d e r g r o u n d  g a s i f i c a t l o n ) l  6324 

M a n u f a c t u r e  o f  mo to r  f u e l s  by the  F i s c h e r - - T r o p s c h  
s y n t h e s i s  (Summary ) ,  6365 

M a n u f a c t u r e  o f  s y n t h e t i c  g a s o l i n e  n e a r i n g  c o m m e r c i a l  
a p p l i c a t i o n  in  U. S. (U.  6, m o d i f i c a t i o n s  to  F i s c h e r -  
T ropsch  p r o c e s s ) +  6182 

M a n u f a c t u r e  o f  s y n t h e t i c  l i q u i d  f u e l s  ( D e s c r i p t i o n  o f  
F i s c h e r - - T r o p s c h  and B e r g i u s  methods and s c h e m a t i c  
m a n u f a c t u r i n g  method s t  S t a l i n  Works) ,  6170 

M a n u f a c t u r e  and r e g e n e r a t i o n  o f  F i s c h e r - T r o p s c h  c a t a l y s t  
( C o - - M g - - T h - - K i e s e l g u h r  t ype  c a t a i y s t ) s  6128 

M a n u f a c t u r e  o f  mo to r  f u e l s  by the  F l s c h e r - T r o p e c h  p rocess  
( D e s u l f u r i z a t i o n ;  c a t a l y s t s - d e s c r i p t i o n  o f  a p l a n t ) +  
6085 

Mechanism o f  F i s c h e r - - T r o p s c h  s y n t h e s i s  o f  h y d r o c a r b o n s  
(Rev iew  w i t h  41 r e f e r e n c e s ) +  6600 

M i c r o s t r u c t u r e  o f  c o b a l t  c a t a l y s t s  ( D e t a i l s  of 
p r e p a r a t i o n  o f  k i e s e i g u h r  o r  s i l i c a  g e l ) ,  6614 

Motor  f u e l  ( P r o d u c t i o n  by F [ s c h e r - - T r o p s c h  s y n t h e s i s  and 
h v d r o g e n o l y s t s ) y  5314 

New c o a l - u t i l i z a t i o n  methods ,  2541 
New deve lopmen t  i n  the  h y d r o c a r b o n  s y n t h e s i s .  I I .  

Fischer--Tropsch synthesis i n  liquid medium (Comparison 
between l a b o r a t o r y  and s e m t p l a n t  s c a l e  r u n s ) t  6650 

N i c k e l - - t h o r l a - - k i e s e l g u h r  ( 1 0 0 : 1 8 : 1 0 0 )  c a t a l y s t  f o r  t he  
Fischer--Tropsch svnthesis at  medium pressure. I I I  
( E f f e c t s  o f  cha rge  s t o c k  cn h y d r o c a r b o n  y i e l d s ) ,  6191 

N i c k e l - - t h o r i a - - k i e s e l g u h r  ( 1 0 0 : 1 8 : 1 0 0 )  c a t a l y s t  f o r  t he  
F i s c h e r - - T r o p s c h  r e a c t i o n .  I I .  ( E f f e c t s  o f  cha rge  s t o c k  
on gaseous h y d r o c a r b o n  p r c d u c t s ) s  6189 

N i c k e i - - t h o r i a - - k | e s e l g u h r  c a t a l y s t s  f o r  the F i e ¢ h e r - -  
T ropsch  r e a c t i o n  ( P r e p a r a t i o n  o f  c a t a l y s t ) ,  6184 

O i l  and smoke less  f u e l  f rom c o a l  (Coke used f o r  r e t o r t  
h e a t i n g  and w a t e r  gas g e n e r a t i o n ;  gases used f o r  
F i s c h e r - T r o p s c h  synthesis), 6044 

O i l  f rom coa l  (Use o f  8n o x a l a t e  as c a t a l y s t  i n  r e d u c t i o n  
o f  CO), 5221 

Q l e f i n s  ( R e c y c l i n g  o f  b y - p r o d u c t s  o f  F i s c h e r - - T r o p s c h  
s y n t h e s i s  r e a c t i o n  t o  i n c r e a s e  h y d r o c a r b o n  ¥ i e l d s ) t  
6485 

O l e f i n s  f rom o x i d e s  ( P r o d u c t i o n  o f  a l k e n e s  f rom 
m o n o o l e f i n  b y p r o d u c t s  o f  F i s c h e r - - T r o p s c h  s y n t h e s i s  
u s i n g  c a t a l y s t  o f  Fe~ N i t  o r  Co o x i d e ~  p romoted  by 
KzCG],  a t  450 t o  650OF and 60 t o  300 l b / l n Z ) ~  6482 

On p r o d u c t i o n  o f  l i q u i d  f u e l  f rom c o a l  i n  I n d i a  ( D e a l s  
w i t h  c o a l  g a s l f i c a t i o n ~  gas r e f i n i n g +  end a p p l i c a t i o n  
o f  F i s c h e r - - T r o p s c h  s y n t h e s i s ) 9  6829 

Operation and d e v e l o p m e n t  o f  the  Fischer-Tropsch and 
s i m i l a r  p r o c e s s e s  in  Germany I 6200 

P e r f o r m a n c e  of slurry r e a c t o r  for F i s c h e r - - T n o p s c h  and 



621 FISCHER-TROPSCH SYNTHESIS/BIBLIOGRAPHIES related syntheses (Catalyst was precipitated Fe), 6782 
Pe t r se lu~  r e p r i e v e  ( F i s c h e r - - T r o p s c h  sys thes is¢  f l u i d - b e d  

c a t a l y s t  reactor), 6197 
PhNsicocheoical investlgat[o~s on catalytic mechanism. 

VII. Durahlllt~ a~d pretreatmen% of the catalyst used 
f o r  t he  Fischer-Trapsch synthesis of h~drocarbons 
(Revivification of  catalysts by reducing with H)s 5995 

Possibilities cf F i ~ c h e r - - T r c p s c h  process, 3963 
Preparation of raw ge~ for Fischer synthesis at Hiike 

(Admixture cf water gag and coke-oven gas that has been 
sub jec ted tc CH~ cracking}, 3259 

Preparation of solid hydrocarbons (Increasing yleld o f  
waxee in Fischer-Trepsch s~sthesls; Co--ThO~ Kieselguhr 
catalyst), 6~0~ 

Fresorption of carbon monoxide and hydrogen on an iron 
F i s c h e r - - T r c p s c h  catalyst, 6675 

Problems associated wlth Fi~aher--Trcpsch process~ 6257 
P r o b l e ~  e f  the p roduc t i on  o f  l i q u i d  f u e l s  from coa l  

(Discus~ic~ of  ~ost Important processes)s 6149 
Processin~ %he ~reducts Of the Fischer--Tropsch process ,  

6555 
Produc i io~  of Oil from coal (Methods, hydrogenation 

process, F i ~ c h e r - - T r o p s c h  processl p u r i f i c a t i o n  and 
composition adjustment, gaslflcation economics, 
synthesis , tenperature, pressure, H:CO ratio, 
catalNsts~ and ~ynthesls eccnomics)~ 6451 

Produclton cf Fischer-Tropsch coal s p i r i t ,  5830 
Production of f~e]~ hy catalytic hydrogenation of carbon 

mcncxide (Fi~oher--Trop~ch and Robinson--Rindley 
prcce~e~ f o r  production of  s~nthetic gasoline), 5795 

Production cf water gas from semiccke (Subsequent use in  
Fischcr--Tropssh ~nthe~is), 3264 

Product/on of oll from coal (Principles of Bergius and 
Fischer--Tropsch Droce~ses; USSR and USA practices in  
under , round ~a~ificat~on), 3790 

Production of h~drocarbcne b N synthesis (Effects of 
catalysts, temperature~ and pressure on coal 
h~drooenatie~ and Fischer-Trspsch process), 5849 

Prcducti~n cf oil from coal b~ the Fischer--Tropsch 
process, 6172 

Prcductio~ c f  ~il fro~ coal 5~ the Fischer~Tropseh 
p r o c e s s  (Rav~e~)~  5850 

Prcducta of  tb,~ iron-catalyzed Fischer~Tropsch synthesis 
prccess (~athematical anaIHsis of products found), 6637 

Progress in the technique of liquefaction o f  coa l  (~evlew 
of h~dro~ena%ios, carbonization, and extraction of coal 
and the F i s c h e r - - T r o p s c h  s~nthesls), 5818 

Prcgres~ ~evlew No. 7. Hydrogenation and Fischer~Tropsch 
processes, 2745 

P r o s p e c t s  a f  t h e  p r o b l e v  o f  s y n t h e t i c  o i l s  in  Re lg ium 
( ~ e v i e ~  of Berglu~ ~d F£scher--Tropsch processes and 
stud~ ~f catalysts), 6008 

~ e a c t i v ~ t i n ~  c a t a l y ~ t ~  (B~ p a s s i n ~  s y n t h e s i s  ga s  o v e r  
catalyst ~t vel~clt~ lower than that at which synthesis 
r e e c t i o ~  we: carried out), 6475 

Recent is~iqhts in %he synthesis Of hydrocarbons from C8 
and H 2 (Pos~Iblt~ties of economic p roduc t i on  of motor 
fuel- fro~ COal), 692% 

hecove~  with activated carbon of  b e n z i n e  and gas o i l  
fro~ t h e  residual ga~es from the syn%hesls o f  b e n z i n e  
bv t~e F i ~ ¢ ~ e r - - T r e p ~ a h ~ h r c h e m m i e  p r o c e s s ,  5894 

~e~eneretic~ ~f a carbcni=ed Fischer--Trcpseh catalyst 
(~e~ov~l cf c~r~onaceous deposits from c a t a l y s t  by 
a b r a s i o a  ~ s i n g  h l g h - v e i c c i t y  n o n o x i d i z i n g  g a s ) ,  3932 

P e y e n e r . ' t i o ~  o f  F i s c h e r - - T r o p s c h  c a t a l y s t  (By o x i d a t i o n  
w i t h  air), E~20 

Hegeneration of e Ficcher--Tropsch reduced i ron  catalyst 
(Fe c~Ide catalyst), 4~40 

h e p = r t  on ¢be investigation by fuels and lubricants teams 
~ the Nimtersha[] A. G., iutzkendorf~ near Hucheln, 
Cer~arv ( F i s c h e r - T r c p ~ c h  process ;  manufacture of 
c~t~l~st~; production sf ~asoline and lubricating 
oils), 6!5~{ 

Re~pect[V~ advantage~ and disadvantages of the Bergius 
and Fischer processes for the production of synthetic 
liquid fue[~, 5778 

~eview of development of processes for synthesis of 
l i q u i d  f u e l ~  b~ h y d r o g e n a t i o n  e f  c a r b o n  monoxide  
(Review, w~rk in fier~an~ and US~ from 1938 to  1948; 
8~oI, OXD, ~nd iscparaffin synthesis; deposition of C 
on Fe c a t a l y s t s ) ,  6~14 

~ v i e w  of 25 ~ e a r ~  r e e e n r c h  on t h e  F i s c h e r - - T r o p s c h  
s~nthesl~ and related processes~ with especial 
attention to the reaction mechanism i n v o l v e d  (Review 
~Ith 44 refere~ce~), 3a72 

Role of bulk cobalt carbide in Fischer--Tropsch synthesis 
(Us~ o~ C¢-TbSz-HyO-kleselguhr eatal~st; harmful 
effects Of Cc carbide in catalyst), 6220 

Science of coal-to-oil conversion. IU. Fischer--Tropsoh 
synthesis (Historical review), 6083 

5egre~eting oxygenated h~drccarbons (From reaction other 
reaction products of Fissher~Tropsch synthesis), 8484 

Separation ~c~dered catalysts from exothermically 
reactive ,:uses (Use of catalyst poison to prevent 
destructb=n o f  catalyst and formation of undesired 
product~}, 64~ 

Separaticm cf cxygenated organic compounds from Fischer-- 
Trop~ch products, 6548 

Some factors affectin~ the activity of sin%ered iron 
cataly~t~ for the Fischer--Tropsch synthesis (Effects 
o f  pertc~£ size, reduction temperature~ and ~eachlng 

w i t h  hot  HaG on a c t i v i t y  o f  c a t a l y s t s } ,  5701 
Some problems assoc ia ted  w i t h  the F i c h e r - - T r o p s c h  process 

(Side reactions on the catalyst), 8242 
Status and perspectlves of the Piseher--Trcpsch syntheels 

(Comparison of Co and Fe catalysts), 5978 
Studies of the Fischer--Tropeeh synthesis. XII. 

Composltion changes cf nitrided Ivan catalysts during 
the synthesis (Nitrlded Fe catalysts), 65B6 

Study of fluidizatlon of an iron Fiseher--Tropseh 
catalyst (Use of alr and He as fluids), 6241 

Substltu%e and synthetic motor fuels (Me%hods of 
produetlon, possibilities f o r  use, and p r o d u c t i o n  
figures fop the hydrogenation of coal and acetylene), 
5815 

Sur face changes acco rd ing  ¢o measurements on f r o n  
con tac t s  f o r  the F i sche r - -T ropseh  syn thes i s  under 
medium pressure by the B.E.T.  and benzene-adsorp t ion  
method of Kubelka, 8548 

Synthesis gas (Produced from coke-oven gas using Co 
catalysts a% 108-180 ° and !-20 aim), 4252 

Synthesls of hydrocarbons (Ry Fischer--Tropseh synthesis 
using Co catalyst), 6583 

Synthesis of petroleum-like hydrocarbcns from 
carbonaceous material (Fundamental princlpies of the 
Fiseher--Tropsch synthesis), 5880 

Synthesis of hydrocarbons (Bee of fluidized-bad reactor 
in Fischer-Tropsch synthesis), 6407 

Synthesis o f  hydrocarbons by the process of Fischer and 
Trop=ch (Chemiqal principles and technlques), 5939 

Synthesls catalyst (Prepared by bondlnq catalyst 
particles with organic %hermosa%ling resinous 
material), 8478 

Synthesis of liquid fuels (Review o f  coal hydrogenation 
and Fischer--Tropsch synthesls in post-war Germany), 
6183 

Synthesis gas production. Reaction of light hydrocarbons, 
s t e a m s  and c a r b o n  d i o x i d e  i n  c o m m e r c i a l  e q u i p m e n t  
(Production of synthesis gas suitable for Fischer- 
T r o p s c h  synthesis), 6290 

Synthesis of gasoline by the Fischer-Tropsch process, 
6087 

Synthetic liquid fuels by Fischer--Tropsch prccesa, 8747 
Synthetic p r o d u c t i o n  of motor fuels a c c o r d i n g  to the 

Fischer process (Benzine), 5743 
Synthetic liquid fuels resulting from the reduction of 

carbon monoxide by hydrogen: methanol, Fischer gasoline 
(General description, deacription, and comparison of 
relative merits of production of methanol and of 
gasoline by Fischer--Tropsch syn%hesis)~ 5785 

Syntheticllguid fuels In the United States, 6180 
Synthetic and substitute fuels of internal-combustlom 

motors (Lecture), 8890 
Synthetic aliphatie hydrocarbons; processing cf %he 

products from the Fischer--Tropsch synthesis (Co 
catalyst; atmospheric pressure), 6698 

Synthe%ic liquid fuel (Review of proceases for synthasls 
of l l q u i d  fuels from c e a l ;  economics of processes), 
6265 

Synth ine process.  I .  I n t r o d u c t i o n ,  s y n t h e s i s  gas 
p r o d u c t i o n  and p u r i f i c a t i c n ,  5474 

Synth ine process .  I I I .  Products ,  bN-produc ts ,  and s p e c i a l  
t o p i c s ,  3478 

SNnthine process .  IV.  Basic economies and the c u r r a n t  
situation (360 references), 3476 

Synthine process. If. Catalytic synthesis, including 
catalysts and reaction mechanlsms~ 3541 

Technique of carbon monoxide hydrogenation, 27?8 
Techniques for the c o n v e r s i o n  of coal Into liquid and  

gaseous fuels i n  the United States, 6784 
Technology of the Fiseher--Tropsch Process (Book: The 

Technology of the Fiseher--Tropsch Process), 62?8 
The use of coke-oven gas as a raw material for the 

sythesis of oilby Fischer--Tropsch process is 
cons ide red ,  6091 

Thoria-alumina catalyst best for isoparaffin synthesis-- 
zinc oxide is less efficient, less expensives 6158 

U. S. Bureau of Hines F i s c h e r ~ T r o p s c h  pilot-plant 
studles on oil-clrcula%ion processes (65 references), 
6467 

Upgrad in f f  F i s c h e r - - T r o p s c h  p r o d u c t s  ( P r o d u c t i o n  o f  
gasoline with octane no. of 93.8), 6599 

Use of low grade coal for the production of oil, gas, 
fertilizers, and chemicals, 6976 

Variety and number o f  research projects stimulated by the 
wars 6050 

Working up of the primary products of Fischer--Tropsch 
synthesis (With Fe catalyst, high content of olefins 
obtained as primary products)~ 6702 

FISCHER-TROFSCH SYNTHESIS/ACTIVATIeN ENERGY 
Problems of chemical catalysis In connection with 

Fischer--Tropseh synthesis of hydrocarbons (Relation of 
heterogeneity of catalyst and Pate of reaction), 6793 

FISCHER-TRQPSCH SYNTHESIS/BIBLIOGRAPHIES 
Bibliography of the Fiacher--Tropsch synthesis and 

related processes. I. Review and compilation cf the 
literature on the p roduc t f on  o f  synthetic liquid fuels 
and  chemloals by t h e  hydrogenation o f  c a r b o n  monoxide 
(Contains 3771 abstracts with subject Index}~ 6585 
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........................................................... 

Bibliography of  the Fischer--Tropsch s y n t h e s i s  and 
related processes. I f .  Patents (4017 domes%ic and 
foreign patents are reviewed), EEl5 

Fischer--Trcpsch synthesls°-a h ibI icgraphic study (IB4 
references), 61S4 

FISCHER-TROPSCH SYNTHESIS/CATALYST POISONING 
Pischer--Trcpsch synthesis. Poisoning of iron catalysts 

by HzS in s y n t h e s i s  gas ,  6788 
FISCHER-TROPSCH SYNTHeSIS/CATALYSTS 

Adsorption of h~drogen and carbon monoxide and the i r  
mixtures by cobalt Fischer--Tropsch catalysts (E f fec ts  
of 4.6X chromium oxide on chemisorption), 652g 

Chemical and magnetochemicai invest igat ions of iron 
catalysts used in Fischer-Tropsch syntheses (Carbide- 
oxide equ i l i b r i um) ,  6379 

Fischer--Tropsch Synthesis with iron cata lysts.  I I .  
Condit ioning and s t a r t i n g - u p  o f  i r o n  c a t a l y s t s ,  
behavior during synthesis~ and results obtained i n  
various synthesis processes (Data and 15 references}, 
6460 

Fischer--Trcpsch c a t a l y s t  (Preparation of improved Fe 
c a t a l y s t ) ,  3937 

Rischer--TrcpscF synthesis (Separation of c a t a l y s t  fines 
from fluidized bed by entrainment in  the product 
g a s e s ) ,  3934 

Hydrocarbon synthesis (Size d i s t r i b u t i o n  of catalysts in 
f l u i d  cata lyst  modi f icat ion of Fischer-Tropsch 
r e a c t i o n ) ,  6227 

N a t u r e  of the a c t i v e  s u b s t r a t a  in F i s c h e r - - T r o p s c h  
s y n t h e s i s  over c o b a l t  c a t a l y s t s ,  3981 

Regeneration of  a f ixed-bed Fischer--Tropsch catalyst  
(With a mixture o f  a i r  and i n e r t  gas}, 3941 

Regeneration cf  Fischer--Trcpsch catalyst  ( ~ y  recycl ing 
t a i l - gas  stream), 39~8 

Re,oval of carbo~ from the Fischer--Tropsch catalyst  (By 
passage t h r o u g h  e l u t r i a t i c n  zone)9 3936 

S t u d y  of 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  w i t h  fluidized 
i r o n  c a t a l y s t s  (Compariscn o f  a c t i v i t y  and p r o d u c t s ) ,  
6450 

S y n t h e s i s  of hydrocarbons from carbon oxide and hyd rogen  
under  a t m o s p h e r i c  p r e s s u r e  ( 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 ~  (Rev iew  (20  r e f e r e n c e s )  22 c a t a l y s t s  
e v a l u a t e d ) ,  57Sl  

S y n t h e s i s  of motor fuels and hydrocarbons ( F i s c h e r - -  
T r o p s c h )  ( U s e  o f  N i ,  Mn, AlzOa~  Co~ ThC2$ MgO, F e ,  and  
FesO~j FeaC~ C, Cu, KzCOs, k a o l i n ,  alkalies, Ru, end 
v a r i o u s  combinations of  them as cata lys ts ) ,  6528 

The individualities of the catalysts f o r  the Fischer- 
Tropsch  s y n t h e s i s  in r e g a r d  to t he  c o m p o s i t i o n  and 
p r o p e r t i e s  o f  the  r e a c t i o n  p r o d u c t  ( G e n e r a l  
discussion}, E387 

RISCHER-TROPSCH SYNTHESIS/CHEHICAL REACTION KINETICS 
Carbon-14 s t u d i e s  f o r  t he  e v a l u a t i o n  of the  r e a c t i o n  

mechanism o f  the  F i s c h e r - - T r o p s c h  s y n t h e s i s ,  6932 
C a t a l y s i s  in s y n t h e t i c  liquid-fuel processes  ( R e v i e w  of 

da ta  r e l a t i n g  to  the  k i n e t i c s  o f  the  F i s c h e r - - T r o p s c h  
s y n t h e s i s ,  the hydrogenation o f  c o a l  and  c o a l  taP) and 
the  h y d r o g e n a t i o n  and c r a c k i n g  o f  gas o i l  f r o m  
p e t r o l e u m  or  m i d d l e  o i l s ) ,  6120 

Coal gas as a s u b s t i t u t e  f o r  s y n t h e s i s  gas in the 
F l s c h e r - - T r o p s c h  s y n t h e s i s .  I .  E f f e c t s  o f  t e m p e r a t u r e  
and c o m p o s i t i o n  o r  coa l  gas on the  mechanisms o f  
r e a c t i o n s ,  6706 

Compar i son  o f  the f i x e d - b e d ,  l i q u i d - p h a s e  ( 0 ' s l u r r y t t )  
and f | u i d i z e d - b e d  t e c h n i q u e s  in  the  F i s c h e r - - T r o p s c h  
s y n t h e s i s  ( U s i n g  f u s e d  o r  s i n t e r e d  Fe c a t a l y s t ) ,  3881 

D e c o m p o s i t i o n  o f  a l c o h o l s  o v e r  a F i s c h e r - - T r o p s c h  i r o n  
c a t a l y s t  I 6669 

F i s c h e r - - T r o p s c h  r e a c t i o n  mechanism i n v o l v i n g  s t e p w i s e  
g r o w t h  o f  t he  c a r b c n  c h a i n  ( U s i n g  Fe and Co c a t a l y s t s ) ,  
6453 

F i s c h e r - - T r o p s c h  s y n t h e s i s  r e a c t i o n s  by carbon  balance, 
E609 

Fischer--Trcpsch s y n t h e s i s  reactions by carbon balance, 
I I I .  (A  t I m p o r t a n c e  to  the  o v e r - a l l  h y d r o g e n / c a r b o n  
monox ide  c o n v e r s i o n  r a t i o  ( G e n e r a l  r e a c t i o n  scheme 
d e v e l o p e d ) w  5610 

F i s c h e r - - T r o p s c h  s y n t h e s i s  m e c h a n i s m  s t u d i e s .  A d d i t i o n  of 
r a d i o a c t i v e  e t h a n o l  to  the  s y n t h e s i s  gas ,  6676 

F i a c h e r - - T r o p s c h  s y n t h e s i s  w i t h  c o b a l t  c a t a l y s t s .  I I .  
E f f e c t  of n i t r o g e n ,  c a r b o n  d i o x i d e ,  end  methane In  t he  
s y n t h e s i s  g a s  (Effects o f  d i l u e n t s  on r e a c t i o n  r a t e ) 9  
6587 

F i s c h e r - - T r o p s c h  s y n t h e s i s .  A p p l i c a t i o n  o f  W h a e l e r l s  
e q u a t i o n  t o  s y n t h e s i s  da ta  ( l : l f f u s / o n  and r e a c t i o n  i n  
c a t a l y s t  p o r e s  c o n s i d e r e d ;  ~ , ' t h e s i s  was  f i r s t  o r d e r  
w i t h  r e s p e c t  t o  p a r t i a l  p r e s ~ r e  o f  s y n t h e s i s  gas), 
6746 

F l e c h e r - - T r o p s c h  s y n t h e s i s :  s t u d y  o f  t he  r e a c t i o n  
mechanism ! 6590 

Flscher--Tropsch synthesis with iron catalysts. I (A 
c o m p r e h e n s i v e  t r e a t i s e ) ,  6459 

Flscher--Tropsch hydrocarbon synthesis, 6372 
F u n c t i o n  of  the p r o m o t e r s  In the  c a t a l y s t s  f o r  the  

F i s c h e r - T r o p s c h  s y n t h e s i s  ( C o m p a r i s o n  of r e a c t i o n  r a t e s  
o f  f i n e  c a t s l y s t s :  Co; Co - -ThOe ;  C o - k i e s e l g u h r ;  C o - -  
T h O z - k l e s e l g u h r  ( i 0 0 : 1 8 : I 0 0 ) ;  end C o - - T h O e - k i e s e l g u h  r 
( 1 0 0 : 2 1 : 1 0 0 ) } ,  6151 

Fundamental reactions of the Fischer--Tropsch 
~hydrocsrbon] synthesis [der ived]  f rom reaction 
balances, E£72 

I n t e r m e d i a t e  r e a c t i o n s  in the  F i s c h e r - - T r o p s c h  s y n t h e s i s  
( A t t e m p t  made to  s e l e c t  e x p e r i m e n t a l  c o n d i t i o n s  to  
a c c e l e r a t e  the r a t e  c f  i n t e r m e d i a t e  r e a c t i o n s  so 
}ntermediate compounds appear in e x i t  gas or remain 
adsorbed  On c a t a l y s t  s u r f a c e ;  such c o n d i t i o n s  a re  low 
t e m p e r a t u r e ,  h igh  p a r t i a l  p r e s s u r e  o f  CO in  s y n t h e s i s  
~ s ,  and a t ¢ o s p h e r i c  p r e s s u r e ,  e s p e c i a l l y  w i t h  Fe 
c a t a l y s t s ) ,  6758 

Invest igat ion of i r o n  c a t a l y s t s  in the  hydrogenation of  
carbon monoxide. I f .  Reaction mechanism of the 
Fischer--Tropsch svntheslst 627~ 

K i n e t i c s  of the F l s c h e r - - T r o p s c h  s y n t h e s i s  on iron 
c a t a l y s t s  (Use o f  n i t r i d e d  Fe c a t a l y s t s ) ,  6797 

Mechanism o f  the  F i s c h e r - T r o p s c h  r e a c t i o n  ( E f f e c t s  o f  
l e n g t h  o f  c a t a l y s t  bed on n a t u r e  o f  p r o d u c t  f o r m e d ) ,  
6150 

Mechanism studies of  Fischer--Tropsch synthesis (Tracer 
studies of intermediates), 6468 

Mechanism studies of the Fischer--Tropsch synthesis. 
Addit ion o f  radioact ive alcohol,  6457 

Mechanism s t u d i e s  on F i s c h e r - - T r o p s c h  s y n t h e s i s  ( S t u d y  
using Fe and Co c a t a l y s t s ) ,  3772 

Mechanism s t u d i e s  on the  F l s c h m r - - T r o p s c h  s y n t h e s i s .  
A d d i t i o n  o f  r a d i o a c t i v e  m e t h a n o l ,  ca rbon  d i o x i d e ,  and 
gaseous formaldehyde~ 6678 

Mixed a d s o r p t i o n  o f  hyd rogen  and ca rbon  monox ide  o f  
F i s c h e r - - T r c p s c h  c a t a l y s t s ,  6370 

P h y s i c a l  c h e m i s t r y  o f  the F i s c h e r - - T r o p s c h  s y n t h e s i s  On 
i r o n  c a t a l y s t s  ( R e d u c t i o n  o f  f used  Fe o x i d e  c a t a l y s t  
(Fe 6 6 . 8 ,  MgO 4.6, K~O 0 . 6 ,  SiO z 0 . 6 ,  and Cram 3 0 .8%)  
w i t h  H at  450 c i n c r e a s e d  pore v o l u m e ) ,  6571 

P h y s i o c h e m i c a l  i n v e s t i g a t i o n  on c a t a l y t i c  mechan ism.  I I I o  
D e s o r p t i o n  o f  v a r i o u s  gases f rom the  c a t a l y s t  used i n  
the F i s c h e r - - T r o p s c h  s y n t h e s i s ,  6000 

P h y s i o c h e m i c a l  b a s i s  o f  the h y d r o g e n a t i o n  o f  ca rbon  
monox ide  s t  I r o n  c o n t a c t s ,  6526 

P rob lems  o f  c h e m i c a l  c a t a l y s i s  in  c o n n e c t i o n  w i t h  
F i s c h e r - - T r o p s c h  s y n t h e s i s  o f  h y d r o c a r b o n s  ( R e l a t i o n  o f  
h e t e r o g e n e i t y  o f  c a t a l y s t  and r a t e  o f  r e a c t i o n ) ,  6793 

R e a c t i o n  mechanism o f  the F i s c h e r - - T r o p s c h  synthesis. V I .  
F u n c t i o n  o f  wa te r  vapor  i n  the  ca rbon  monox ide  
hydrogenation, 6367 

Reaction mechanism of the  Fischer--Tropsch s y n t h e s i s .  
VI I .  S y n t h e s i s  o f  h y d r o c a r b o n s  t 4044  

R e a c t i o n  mechanisms Of the F l s c h e r - - T r o p s c h  s y n t h e s i s .  
V I I I .  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  Co, Fe,  and Ni 
c a t a l y s t s ) ,  6789 

R e s c t i o ~  mechanism o f  the F i s c h e r - - T r o p s c h  s y n t h e s i s  
( C o m p a r i s o n  o f  r e a c t i o n  mechanisms u s i n g  Fe and Co 
c a t a l y s t s ) ,  6281 

R e a c t i o n  mechanism o f  the  F l s c h e r - T r o p s c h  s y n t h e s i s °  I I I .  
C a r b i d e  formation on iron c a t a l y s t s  during carbon 
m o n o x i d e  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 i s c h e r ' 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  CO; 
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 

R e a c t i o n  mechan is~  o f  the  F i s c h e r - T r o p a c h  s y n t h e s i s ,  I V .  
The m o l e c u l a r  s i z e  o f  the  a l i p h s t l c  h y d r o c a r b o n s  f rom 
the  c a t a l y t i c  h y d r o g e n a t i o n  o f  ca rbon  m o n o x i d e ,  6384 

S y n t h e s i s  o f  hydrocarbons f r o m  c a r b o n  monox ide  and w a t e r  
v a p o r .  V I I .  K i n e t i c s ,  eechan ism and t e c h n i q u e  o f  t he  
t e c h n i c a l  reaction u s i n g  iron c a t a l y s t s ,  6762 

Thermodynamic  e q u i l i b r i u m  o f  the p r o d u c t s  f r o m  F i s c h e r - -  
T r o p s c h  s y n t h e s i s t  6727 

FISCHER-TROPSCH SYNTHESIS/COMPARATIVE EVALUATIONS 
P r o d u c t i o n  o f  l i q u i d  f u e l s  f rom c o a l  i n  C e n t n a l  

Queens land  (Two methods p r e s e n t e d  a r e :  F i m c h e r - - T r o p a c h  
s y n t h e s i s  and  d i r e c t  h y d r o g e n a t i o n ;  c o m p a r i s o n  o f  Saso l  
and H-Coal p r o c e s s e s ;  l a t t e r  was c o n s i d e r e d  t o  be more 
e c o n o m i c a l ;  h y d r o g e n a t i o n  o f  coa l  pas te  at  400 to  5000C 
and 100 to  200 a t e ) s  686Z 

FISCHER-TROPSCH SYNTHESIS/ECONOMICS 
Coal  r e f i n e r y .  T a n g i b l e  concep t  (Rev iew  w i t h  ~1 

r e f e r e n c e s ) ,  3084 
Economics  o f  the  F l s c h e r - - T r o p s c h  s y n t h e s i s  (West German 

e c o n o m i c s ) ,  6542 
I n d u s t r i s l  a n d  e c o n o m i c  p o s s i b i l i t i e s  o f  c a r b o n  m o n o x i d e  

hydrogenation (Progress report on Fischer--Tropach 
s y n t h e s i s ) 9  2777 

New d e v e l o p m e n t s  in  the  h y d r o c a r b o n  s y n t h e s i s  ( F i s c h e r - -  
T ropsch  s y n t h e s i s ;  e c o n o m i c s ) ,  6643 

P r o d u c t i o n  o f  l i q u i d  f u e l s  f r o m  c o a l  i n  C e n t r a l  
Queens land  (Two methods p rose  :ed a r e :  F i s c h e r - - T r o p e c h  
s y n t h e s i s  and d l r e c ~  h y d r o g e n a t i o n ;  c o m p a r i s o n  o f  Saao l  
and H-Coal  p r o c e s s e s ;  l a t t e r  wee c o n s i d e r e d  to  be more 
e c o n o m i c a l ;  h y d r o g m r a t i o n  o f  coa l  pas te  s t  400 t o  5 0 0 a t  
and 100 to  200 a t m ) ,  6861 

T e c h n i c a l  u t i l i z a t i o n  o f  the  Ve lenJe  l i g n i t e  (Economics 
o f  L u r g i  and F i s c h e r - - T r o p s c h  s y n t h e s e s  in  product ion  
o f  CH~),  3752 

FISCHER-TROPSCH SYNTHESIS/EQUIPMENT 
C l a s h  f u e l s  f r o m  c o a l .  F l s c h e r - - T r o p a c h  s y n t h e s i s  a t  

5 a s o l  ( D e s c r i p t i o n  o f  2 v e r s i o n s  used ;  use of  
p e l l e t i z e d  Fe c a t a l y s t  In Argo system wi th  promoters in 
f i x e d  bed  t u b u l a r  r e a c t o r  s y s t e m ;  p r o m o t e d  Fe  c a t a l y s t  
powder  in f l u i d l z e d  bed usa In Synthol  p r o c e s s ) ,  6993 

C o n t a c t  ovens f o r  s y n t h e s i z i n g  h y d r o c a r b o n s  by  t he  



623 FLUE GAS/DESULFURIZATION Fischer dnd Tropsch process, 602E 
Fischer--Trcpsch ~Nnthesi~ In a tubular reactor with an 

18.1 liter catalyst had. IZ. Reactor with temperature 
9radie~ aic~ 9 the outside well (~adial temperatur~ 
~rofile caicu[6ted at cross section at which axial 
temperature ~e~ constant~ nc expsrimentai evidence 
available for radial profile), 6784 

Fischer--Trip,oh s~nthesi~ using gas recycle cooling. 
(Simulated hot-gas recNc|e process) (Equipment~, 6741 

Fimcher -Trsp~ch s~nthesis wi~h tubular reactor having an 
~.l-lit~r cat~l#st bed. I. ~eactor herin s a constant- 
temperature wall, 6774 

Fi~cher--Trop~ch s~nthesi~ i n  a tubular reactor with an 
18.] liter catalyst bed. I. ~eac%or with e constant 
temperature ~al] (Ceta|~t of FeaO~ 93.~56 AlaO~ 3~ CoO 
I, M~O l, WO~ l~ CuCI 0.25~ and KaO 0.5 par% by wt.)s 
6763 

H~droge~at~cn of carbon monoxide (Arrangement for 
Fischer--T:op~oh s~nthes~s)s 6717 

FISCHER-TROPSCH SY~THZSIS/FLOWSHEETS 
Design of n P~scher--~rspsch s~nthesis pilot plant 

(Desig~ ~nd c<,nstructjo~ 1 flowsheets: produeton of 
s~nthetic ~asoline frc~ icw-grade Indian coal)s 6677 

~ISC~EP-T~OPSCH SY~THES[S/P~TENTS 
~[bliogreph N cf the Fischer--Tropsch s~nthesis and 

related ~rocs~es. II. Patents (4017 domestic and 
foreign pate~t~ ors revlewed)~ 6615 

FISCHER-TROPSCH SYNTHSSIS/PlLCT ~LAHTS 
Design and oper~tios of a flu~d catal~s± pilot plant for 

Fischer--Trap~ch s~nthe~ls (2 bbl/da~) s 6598 
Desi9# of  a F[scher--Tropsch synthesis pilot plant 

(De~i~ acd construction: flowsheets: produc%on of 
synthetic ga~olise from low-grade Indian coal), 6677 

FISCHE~-T~OPSCH SYNTHESIS/REACTION KINETICS 
F i s c h e r - - T r ~ p s c h  s~n%hesis mechanism studies. A d d i t i o n  o f  

radioactive a l c o h o l ~  ~o the synthesis gas~ 3969 
~inettc~ c~ the FA~cher--Trow~ch synthesis on iron 

ca%al~t~. I. ~a%e data on reduced and nitrided 
cetely~t~ (K~etic~ qualitatively similar on both 
r e d u c e d  a~d r e d u c e d - a p d - n i t r i d e d  corals=to; i n i t i a l  
reecti~ r a t e ,  ro~ csuld be expressed by rs = ap/sub 
H / I s u p  0 . 6 ~ I p / s u b  CO/ / sap  0 . 3 4 / ) ,  6697 

Mechanism of the catalytic process for the synthesis of 
b~drocarbe~ b~ the Fischer--Tropseh process (Use of 
re, C~, a~d N[ as catal~sts), 6223 

New ~ v n t h e ~ i ~  of hvdrocarbcn~ from carbon monoxide 
(Fi~cher--Tr=psch sFo~h~si~; reaction mechanism)s 6236 

R e a c t i o n  ~echamism of the F[scher-Tropsoh synthesis 
(Extensive treatise based on more than 100 references)~ 
636~ 

FISCHER-T~OPSCH SYNTHESIS/~EV!EWS 
Che;~Ica[ po~ibilltie~ for the production of motor fuels 

( ~ e v i e ~  c f  P i ~ e h e r - T r c ~ s c h s  B e r g i u s ~  h i g h - p r e s s u r e  
n y d r o g e ~ a t l o n ~  and Fischer processes)s 5853 

Fi~cher--Tropch s~nthesis (Eeview with 18 references)~ 
6639 

F i ~ c h e r - - T r o p ~ c h  synthesis and %he gas industry~ 6101 
F i s c h e r - T r o p s c h  s@nthesls, 6~Z6 
H~drocarbcn s~nthesiS (~eview; Fischer-Tropsch 

s~nthe~[s), 6087 
Middle d~t~late~ from the Fischer--Tropsch process 

( R e v i e ~  of teehnlque~, process variables~ and catalysts 
u~ed ~ pro Juction of  liquid fuels)s 6776 

Pro Jzcticn of benzine from coal (Review on methods 
prop¢~ed ~nJ developed f o r  production of s~nthetic 
~ u b s t i t U t ~  for petrcleu~ sils)~ 5787 

P r o d u c t i o n  of motor f~eis from carbsn monoxide and 
h~drcgen (Review of the Fischer--Tropsch precess)s 6731 

Production of sNnthetlc gasoline in  India (Review of 
~sr~iu~ and Fischer-Tropsch processes)~ 6283 

Prcductio~ Of s~nthe%io motor spirit with special 
reference to  ~he Fischer-Tropsch process~ 6836 

~ecent developments in the Fischer--Tropsch process 
(Peview), ~iI~ 

5eolace~emt l~qu[d fueiss synthesis and h~drogenation 
(heview on m~ufacture of liquid fuels; Bergius 
pretest; Fischer process], 5798 

}~evlew cf Fi,~cher-Trcpssh and related processes for 
~nthetio liquid-fuel production (Catalyst manufactures 
produsticn of s~nthesis ~as~ and properties of 
products), 6143 

Some chemicals from s~nthetic liquid fuel processess 6267 
Thermodynamics of the F i s c h e r ~ T r c p s c h  s~nthesis 

( ~ e v i e w ) ,  6674 
FiSCHE~-TROPSCH SYNTH£S[S/TEMPERATURE DEPENDENCE 

Increasing yields of fluid hydrocarbons by performing %he 
b e n z i n e  s ~ t h e s i s  o f  F r a n z  F i s c h e r  and Hans T r o p s c h  in  
step~, 57~6 

FISCHE~-TROFSCH SY~THESZSITHERHODYNAMIC PROPERTIES 
Thermodynamic equilibrium of the products from Fischer-- 

Trcpsc~ s~n%hesis, 6727 
~ISCHER-TROPSCH SYNTHESIS/THERMODYNAMICS 

Thermodynamics o f  t h e  Fischer--Tropsch synthesls 
(~eview)~ fin74 

FLUE G~S/CHEMIC~L ANALYSIS 
Valldatio~ .~f improved c h e m i c a l  methods f o r  sulfur oxides 

measurements from ste%imnar~ sources, 1801 (PB--215 

FLUE G~S/CHEMZe~RPTION 
Contribution o f  the fuel research institu%e t o  the 

solution to the problem of sulphur oxide emissions from 

thermal power stations (Preparation of alkalinized 
alumina absorbent with introduced metal for regenara%cn 
purposes was successful with Ni or Co; reaction of S 
dioxide and carbonates ef alkallne earth metals was 
studied), 1668 

FLUE GAS/DESULFURIZATION 
Abatement of sulfur dioxide pollution by reduction with 

carbon monoxide (Chemistr~ of the process using an 
iron-alumina ca%alys%)s 1674 

Absorption of sulfur dioxide from flue gas in a bubbler- 
t~pe absorber (Study in labora%orN absorber with 4-6 
perforated), 961 

Absorption of trace sulfur dioxide gas by sodium 
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Active carbon (Effectiveness for desulfurization of flue 
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Alternatives open %o industry for controlling power plant 
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scrubbing system)s 1802 

Aluminas in air pollution control (Uses of aluminas in 
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removal from foe gas)~ 1622 
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(Sorption on copper oxides), 2103 

Analysis of information obtained from the Japanese 
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h~drooarbon impurities b~ adiaba%i~ expansicn)s 1930 
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gases (Circulating sgstem containing calcium carbonate 
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Applicability of commerciall~ available catalysts far 
removing s u l f u r  dioxide from flue gases (Commercially 
available venadia and P% catalyst are %he only ones 
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A p p l i c a b l l i t ~  of SOs-con%tel processes to power plants. 
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i n t o  the  e l i m i n a t i o n  o f  n o x i o u s  c o n s t i t u e n t s  f rom f l u e  
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t o  • c o a l  b u r n i n g  e l e c t r i c  power p l a n t  ( O p e r a t i o n  o f  
Chemlco process p l a n t ) ,  1996 
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r e l o v e l  f rom s tack  gases (Uses a mo l t en  e u t e c t i c  
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p u l v e r i z e d  c o a l ,  2032 
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r e p o r t  V used i n  p r e p a r i n g  t h e  AEC Cha| rmanes r e p o r t  t o  
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C o n c e p t u a l i z e d  fly-ash and sulfur dioxide scrubbing 
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cos t  basis), 196 
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C r i t i c a l  e v a l u a t i o n  o f  p rocesses  f o r  t he  r e r o v a l  o f  SOs 
f rom power p l a n t  s t a c k  g a s  ( L i m e  s l u r r y  s c r u b b i n g  and  
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t e s t s ) ,  1661 

D e s u l f u r i z a t l o n  method u s i n g  c y c l i c  ke tone  (Involves 
a b s o r p t i o n  o f  SO~ by sodium s u l f i t e  w a t e r  s o l u t i o n  then  
r e a c t i o n  o f  p r o d u c t  w i t h  a c y c l i c  ke tone  f o l l o w e d  by 
hea t  c r a c k i n g  to  r e g e n e r a t e  r e a c t a n t s ) ,  1808 

D e s u l f u r i z a t i o n  method o f  waste gas (Removal  o f  SC z f rom 
f l u e  g a s  by s c r u b b i n g  w i t h  ammonia w a t e r ) ,  1805 

Desuifurizatlon of fuel oils end flue gases, 2051 
D e s u l f u r i z a t l o n  of f l u e  gas (By r e a c t i o n  u l t h  sod ium,  

p o t a s s i u m ,  c r  ammonium f o r m a t e  In  s o l u t i o n  or  i n  mo l t en  
s t a t e ~ ,  1770 

D e s u l f u r i z a t i o n  equ ipment  f o r  e x h a u s t  gas ( D e s i g n  o f  
equ ipment  used to  c o l l e c t  S02 as H280 , )  , 1969 

Desulfurizatlon of f l u e  gases (Brief revleu of various 
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Desulfurlzation device using active carbon (For removal 

o f  SO~ f r o ~  flue ~ss), 2134 
D e t r o i t  E~i~on has confidsnce in SO~ scrubber, 2112 
Development trends Of f[U~ gas desulfurization (Review of 

przcesse~ ~lth ZE references), 1723 
Develcp=e~t of desulfarizatlon apparatus f o r  flue gases - 

i t~ h i ~ t ~ r u  and  o a t I i n e  ( U s e  o f  d i l u t e  s u l f u r i o  a c i d  a s  
absorbent), !a~ 

~eqe~opme~t Of Mg--g~psUm mathcd flue gas desulf~rization 
plant (,IJse of HgSD~ in mbsorp%ion tower), 2054 

Deve[opment~ in Clau~ catalysts (Catalysts for 
de~ulfurizati~n of stack oases), 1919 

Deve[opment of e process of flue--gas washing without 
effluent (Washing with Ca~ Or c h a l k  suspension), 494 

De~ point cf flue 9ages a5 rslated to corrosion of boiler 
surfaces (Role o f  S D s ;  review with 50 references; 
reduction of SOl content ef flue gas), i011 

Direct recovery of sulphur from stack gases with a 
ftuidizad activated carbon process, 1644 

~ i s p e v s e d - ~ h a s e  a d d i t i v e  tests f o r  SOd control. Progress 
r e p o r t  Cn p i l o t  p l a n t  investigation to  evaluate the 
~ o t e n t i a i  o f  direct limestone-dolomite a d d i t i v e  for 
control af s~Ifu~ dioxile from combustion flue gas 
(Determination of reactivit~ o f  limes%erie end dolomite 
~ i t h  S dlox~d~; d o i c m i t a  more effective than limes%one 
[n general), 1416 

Dissolution of [ieestone i ~  simulated slurries for %he 
removal n f  ~ulph~r dlcx[da from stack gases. P a p e r  7 ,  
18~9 

Dry binding of pollutants in flue gases (Absorption of 
~ b~ ferric oxide), 20~Z 

Or~ c y c l i c  proaess utilizing a manganous o x i d e  absorbent 
for removal of d i l u t e  sulfur values from gas streams, 
lq~3 

D-N de~ulfurizetlon of flue gas b~ adaorp%ion (Flue gas 
~ o i ~ t e ~ e d  b~ spra~in~ t o  facilitate adsorption of S 
dioxide), 2118 

Ory ii~e method of removing sulfur dioxide from power 
station flue ga~e~ (Dr~ llme is added to %he furnace 
charge), 1427 

Dry proces~ far 502 removal due test (Use of a copper 
c~ide sb~czhant for desuifurlzatien of flue gas), 1784 

Dr~ removal prscess of sulfur compounds i n  exhaust stacks 
( A c t i v a t e d  charcoal wetted wlth ammonium sulfate), 1476 

£conomlc~llt~ and effec~ of ~oda  sulflte g~psue method 
(Advsages af ~ethod], 1816 

Effective utilization of alkali solution in we% process 
de~ulfuriz~ticn fOP waste gases (Humeral Of SOl from 
f l u e  ~as u s i n g  scdiu~ h~droxide scrubber]~ 2030 

[|imin~tten ef ~uiphur from flue ga~es (Use of  naturally 
aI~ali~e ~±er or Ii~e water to which calcium sulfate 
crN~tals ba~!£ been added], 5~0 

£ l i m i n a t i e n  a~d recove ry  o f  s u l f u r  from stack gas 
(~e~ov~[ ef SD z hy adsorption), i003 

Emls~Ion c c n t v o l ~  - status at c o a l  b u r n i n g  p o w e r  plants~ 
19~5 

[mission cuntrol~ - ~ta£uz at coal burning power plants 
(Uarleus ~etheds for reduction of SO~ emissions in 
stack 9as], 19%2 

Lndurano~ t e ~ t  f ~ r  a desulfurize%ion system and t h e  
t r ea tmen t  of it~ waste liquid (Sodium hydroxide 
solution i~ u~ed es absorbent), lfi~5 

~nviran~e~t~l protection a~d safet~ (Reinluft process for 
r,:~ovcl of S~; from po~er plant stack gas), 1778 

[P& alkaii scruhhlng i~t facility: sodium carbonate and 
[l~e~tane te~t resul%~ (final report) (Removal of SOm 
from flue ~ases), 2 0 2 ~  (F~-225041/Z-~S) 

[P~ overview of sodlu~-hased doable alkali processes. 
P,~vt l- Uiew of the proces~ chemistry of identifiable 
arid attractive ~che~e~ (~emaval of SO z from flue gas), 
164~ 

gqui~m~t f~Z desulfu~ization of flue gas b~ wet calcium 
methud, I?~9 

E v a l u a t i o n  of the chemical thermodynamics i n  the repor%~ 
'ap~licabili~ af metal oxides tc the development of 
~ew processes f o r  removing SOd from flue gases. ~ (By 
T r a c e r  C o r p o r a t i o .  a n d  s u b m i t t e d  to the National A i r  
Pollut ion C o n t r o l  Administration], 1475 (ORNL-TM-2744] 

EvalUation c f SO~-control processes. Task No. 5 final 
repert (Preliminar~ process desions and economic 
e u a l u e t l a n s  of 1Z SOe-ecntrol processes), 1609 ( P ~ -  
20~711) 

£value~icn of salid mineral wastes o r  removal o f  s u l f u r  
f r e ~  flue 9ase~ (Pa~sibili%~ of using Fed mud (from 
bauxite r,zfini~g) cra lead--zinc are taillnge for 
removal c f  SO~ fro~ flue gases), 1629 

£valoatlen c f  s o l i d  mineral wastes for removal of sulfur 
fre~ flue ga~es (Use af red mad or lead-zinc ore 
t a l i i m ~  as ~bsorbents), 1848 

Evaiuatien of and prospects for a method of 
de~ulphurlz~tion of flue gases~ 2024 

Examinatic~ of simultaneous removal of sulfur dioxide and 
nitrogen ox[de~ i~ stack gases by ammonia (Use of 
activated manganese f o r  de~ulfurizatlon]~ 1993 

Fahrie fllter: snother option f o r  flue gas cleanup 
(Effective~es~ of baghouse system for particulate and 
SO~ control), 1898  

Factors a f f e c t i n g  emission of o d o r o u s  r e d u c e d  sulfur 
ccm~ound~ from m i s c e l l a n e o u s  kraft p r o c e s s  sources (Use 
o f  li~ed w a t e r ~  d o l o m i t e ,  o r  a c t i v a t e d  c a r b o n  to  r e m o v e  

80e from flue gases at coal-flred power plants), 1707 
F i n a l  environmental statement, Nevajo Project (Removal of 

SOd, nitrogen oxides, and fly ash from flue gas st 
H a v a j o  G e n e r a t i n g  S t a T i o n ) ,  1 7 0 0  ( P B - 2 0 3 2 2 8 - F )  

F l u e  g a s  d e s u l f u r i z e % t o n  u s i n g  s u r f a c e  i m p r e g n a t e d  
sorben% [ P a t e n t ) ,  2148 

Flue gee desulfurlzation method using potassium phosphate 
as absorbent (Removal of sulfur oxides)~ 1772 

Flue gas deselfurization and reclamatlon o f  gypsum 
(Discussion of ammonium bisulfite absorption and lime 
absorption), 1998 

Flue gas desulfurizatlon experiments (Calcium oxide 
injection into boiler), 1426 

Flue gas desulfurizaticn t e c h n o l o g y  (Fundamentals a~d 
t e c h n e l o g t c a l  advances ] ,  1608 

Flue gas desulfurizatlon p l a n t  making use of adsorption 
by active manganese oxide (Removal Of  SQa from flue 
gas), 2 0 3 5  

Flue gas desulfurization by Wellmen--Lord process (Use of 
caustic soda wash to absorb S dioxide; process takes 
advantage of difference in solubilities of Na sulfite 
and NaH sulfi%e)~ 1657 

Flue-gas desulfurlzaticn process yielding calcium sulflte 
as a by-product (S oxides removed by using absorption 
column; degree of desulfurization was 95~), 2124 

Flue gas reoovery method and apparatus (Removal of SO s 
using packed-bed absorber containing aold aqueous 
sulfite solu%ion)~ 1987 

Fluid bed studies of the limestone based flue gas 
desulfurization process. (Final r e p o r t )  (ReactivitN of 
various limestone and dolomite sorben%s), 1472 (PB- 
189495) 

Formation of manganese ion in the reaction of 
desulfurizing agents and waste gas (Manganese dioxide 
is desulfurizing agent)9 1474 

Fossil fuel yields power+pollution (Fluegas 
desulfurize%ion Is ma~cr pollution contrl method; coal 
gasification and liquefec±ion offer alternatives), 1901 

?uel- o r  flue-gas desulfurize%on from %~e point of view 
of power station operatlen (9 references; revie~ o~ 
future energy situation], 2098 

Fulham--Simon--Carves process f o r  The recoverN of sulphur 
from flue gases (Flue gases are scrubbed with ammonia 
l i q u o r ) ,  1091 

F u l l - s c a l e  desulfurization o f  stack g a s  by d r y  llmestcne 
in~ecTion. Volume I. (Final report] (Not an effeoTive 
method), 2021 (EPA-650/2-73-oIg-a] 

Fundamental chemistry of sulfur dioxide removal end 
subsequent r e c o v e r y  vie aqueous scrubbing (ChemisTrN of 
water scrubbing of fluegases in %he presence of a 
base), 1673 

FW--RF dry adsorption system fop flue gas clean ep (Char 
is used as adsurber], 1841 

Gas desulfuPization process (Description of Claus pruaess 
for removal ef HaS frcm flue gas), 1904 

Gas puriflca%Ion. III. Removal of sulfur dioxide traces 
from gas by manganese fertile (Preparation of 
catal~sT), 1548 

Gaseous oxide recovery (He%hod for The reduction and 
recovery of SOd and nitrogen oxides from flue gas)9 
1725 

Hard coal mining in The USA and its future p rospec t s  
(Gasification, Liquefaction, and flue gas 
desulfurizatlon offer solutions to SO a emission 
problems when coal is used as energy source), 1928 

High-strength a c i d  c o n t a i n i n g  HmOa TO scrub SOd(Aqueous 
scrubbing solution consists of sulfuric acid containing 
HaO2 and/or the percxy acids of salfur), 2042 

• H i g h - - s o l  f u r  .coal f o r  genera%inn electricity, 2140 
Hitachi flue gas desulfurizing sNs%ems, 2087 
Hydraulic desulfurizer fur flue gases (johnston and 

ozonizetion methods}~ 432 
H~drogen sulphide removal from gas in the 20 Near work of 

the central laboratory of gas engineering (Review of 
work i n  Poland), 1682 

IFP develops its flue-gas desulphurization me%hod 
(Aqueous ammonium sulfiTe solution is absorbent), 1921 

Improvement i n  or relating to the removal o f  sulphur 
dioxide from gases (By adsorption on carbon Impregnated 
with iodides and/or iodates], 1415 

Improvement Of  wet--type flue gas desulfurlza%ion method 
(Removal o f  SO a by scrubbing with caustic soda 
s o l u t i o n ) ,  1809 

Improvements relating %o %he %red%meaT of boiler flue 
gases (Washing with ammoniacel liquor], 590 

Improvements in or relating to The Treatment of gases 
(Patent], 2046 

Industrial SS2 scrubber (Scrubber intended %o s o l v e  
problem of S emission from plants burning heavy fuel 
oils), 1912 

Installation o f  %he wet method Chemioo process stack gas 
desulfurization system (Description of appara%as), 1747 

InstrumenTetlon of a sulphur dioxide removal %e5% 
facility using alkali sc rubb ing  (Operation of powdered 
limestone in~ee%ion plant), 1828 

InstrumentaTion o f  an alkali scrubbing test facility ( F o r  
removal of SOu from flue gas)~ 1647 

InternaTional staTe-of-the-arT of waste gas 
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........................................................... 
desuifurizat ion in pcwer ~lants (Major desui fur iza t ion  
processes are reviewed; 29 references), 2130 

K-T coal gasification process - a pollution-free process 
for producing synthetic gas fuel (Koppers--Totzek 
process), 17~3 

KD stack gas d e s u l f u r i z a t i c n  systeK (A~monia gas is 
sprayed into stack gas, introduction of cold water 
forms ammonium sulfite), 1735 

Kinetics of the catalytic oxidation and heterogeneous 
sulfation of sulfur dioxide at low concentration 
(Investigation of various mixed metal oxides for 
recovery cf S dioxide from simulated flue gas), 18~6 

Kinetics of sulfation of alkalized alumina (NazO X AIz03) 
(~t 300 to 6000C), 19~3 

kurhea-syste~ stack gas desulfurization process (Process 
involves a b s o r p t i o n  and c r y s t a l l i z a t i o n  processes), 
1719 

Large scale equipment using the IHI-CHEHICO process for 
removing sulphur dioxide from s t a c k  gas (Uses magnesium 
oxide slurry as absorber), 1980 

Large-scale experiments for desu l fu r i za t i on  of power 
p l a n t  waste gases (Methods  t e s t e d  i n c l u d e  in jec t ion  of 
p u l v e r i z e d  l i m e ;  a d s o r p t i o n  by c i r c u l a t i n g  coke ,  end 
d e s u l f u r i z a t i o n  in a f l u i d i z e d  bed w i t h  c a l c i u m  h y d r a t e  
or hydrated brown coal ash), 1436 

Latest scrubber: su l fu r ,  yes~ sludge p i les ,  no (Use of 
sodium phosphate as absorbent), 2145 

L imes tone  t e s t  results at t he  ErA alkali w e t - s c r u b b i n g  
t e s t  f a c i l i t y  a t  t he  TVA Shawnee Power P l a n t  (Removal 
of S dioxide and particulates from flue gases), 1847 

Limestone types for flue gas scrubbing (Dissolution rates 
in acid media and S oxide removal efficiencies i n  batch 
scrubber), 1546 

Magnesia scrubbing (Removal of SO2 from flue gases), 1863 
Making sulfur recovery from flue gases an economic 

process  (~emovai  o f  SC z by wash ing  w i t h  m i l k  o f  l i m e ) ,  
347 

Manufacturing method of active carbon used in 
d e s u l f u r i z a t i o n  ( F o r  removal  o f  60 a f rom e x h a u s t  
g a s e s ) ,  1909 

M a n u f a c t u r e  o f  gypsum f r o ~  f l u e  gases c o n t a i n i n g  s u l f u r  
d i o x i d e  ( A b s o r p t i o n  o f  S~ z in  aqueous s o l u t i o n  o f  
sodium s u l f l t e ,  conversion t o  calcium s u l f i t e ,  and t hen  
oxidation), 1611 

Manufacturing method f o r  e d i l u t e  sulfur dioxide 
absorbent (Manganese carbonate), 1908 

M a t h e m a t i c a l  model f o r  s i m u l a t i o n  of the  dynamic behavior 
o f  the Tgco p rocess  f c r  SG a and NO/sub x /  r e m o v a l ,  2007 

M a t h e m a t i c a l  model 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  
of the Tycc process for SO z and NO/sub x/ r e m o v a l ,  2009 

Medium- end s m a l l - s c a l e  wet t ype  f l u e  gas d e s u l f u r i z a t i o n  
d e v i c e s  ( C a u s t i c  water solution ( sod ium s u l f l t e )  is 
scrubbing medium), 1899 

Method end appa ra tus  u s e f u l  in c o m b u s t i o n  gas 
p u r i f i c a t i o n  ( M a r b l e  bed wet s c r u b b e r  f o r  remov ing  
s u l f u r o u s  and p a r t i c u l a t e  i m p u r i t i e s  f rom f l u e  g a s e s ) ,  
1972 

Method f o r  remov ing  s u l f u r  d i o x i d e  from the  f l u e  gas o f  a 
combus t i on  chamber ( L i m e s t o n e  or  d o l o m i t e  powders are  
blown i n t c  the  f u r n a c e ) ,  1510 

Method f o r  deve lopment  o f  s t a c k  gas d e s u l f u r i z a t i o n  
d e v i c e s  ( A d v a n t a g e s  and d i s a d v a n t a g e s  o f  d ry  l i m e s t o n e  
me thod ) ,  1716 

Method o f  t r e a t i n g  e x h a u s t  gases c o n t a i n i n g  s u l f u r  
d i o x i d e  (SO z is  o x i d i z e d  to  8C~ then  r e a c t e d  w i t h  
ammonia), 1522 

Method of separating s u l p h u r  from sulphur dioxide, 387 
Method o f  removing s u l f u r  d i o x i d e  from gases ( A d d i t i o n  o f  

g a s e o u s  ammonia t o  gas f l o w  and i n j e c t i o n  o f  l i q u i d  
c o n t a i n i n g  ammonium s u l f a t e ,  s u l f a t e ,  or b i s l f i t e ) ,  
1524 

Method of s e p a r a t i n g  and c o n d e n s i n g  mu l f un  d i o x i d e  by • 
p o l y v i n y l  c h l o r i d e  d iaphragm c o n t a i n i n g  
d i o e t y l p h t h a l a t e  ( F o r  d e s u l f u r t z a t l o n  o f  f l u e  g a s ) ,  
1736 

Method of s e p a r a t i n g  s u l f u r  d i o x i d e  from gaseous m i x t u r e s  
( A b s o r p t i o n  by a wa te r  soluble trialkyi phospha te  in  
a q u e o u s  s o l u t i o n ) ,  2063 

Method o f  removing s u l f u r  d i o x i d e  and s u l f u r  t r i o x i d e  
from gases and p r o d u c i n g  a l m o n i u m  s u l f a t e  t h e r e f r o m  
( R e g e n e r a t i o n  o f  a c t i v a t e d  carbon  ( c o n t a i n i n g  SOz) In  
aqueous ammonia  f o r m i n g  ammonium s u l f a t e ) ,  1469 

Method o f  and a p p a r a t u s  f o r  d e s u l f u r i z i n g  i n d u s t r i a l  
waste gases ( A d s o r p t c n  on a c t i v a t e d  c a r b o n ) ,  1435 

Method t o  p r e v e n t  p o l l u t i o n  w i t h  s u l f u r  d i o x i d e  
( C a t a l y t i c  removal  o f  SO z f rom s t a c k  gas w i t h  r e c o v e r y  
of sulfuric acid), 1804 

Method t o  remove s u l f u r  d i o x i d e  f rom e x h a u s t  gas (By 
c o n t a c t  w i t h  l i q u i d  magnesium h y d r o x i d e ) ,  1906 

Method t o  remove s u l f u r  d i o x i d e  f rom s l n t e r i n g  Yurnace  
e x h a u s t  gas (By a b s o r p t i o n  w l t h  ammonium s u l f i t e ) ,  1907 

Method to  scrub f l u e  gas c o n t a i n i n g  s u l f u r  o x i d e  w i t h  
l ime s l u r r y  (L ime  o r  Ce c a r b o n a t e  i s  used as a b s o r b e n t  
to remove  S o x i d e s  from f l u e  g a s e s ) ,  1810 

Methods f o r  d e s u l f u r i z a t l o n  o f  e f f l u e n t  g a s  s t reams 
(Rev iew o f  20 c o m m e r c i a l  methods f o r  the  
d e s u l f u r i z e t l o n  of e f f l u e n t  g s s  etreams)w 1757 

Methods for d e a u l f u r i z e t i o n  of g a s e s .  147.  M e e t i n g  o f  t he  

~erman A s s o c i a t i o n  f c r  C h e m i c a l  E q u i p m e n t  ( E e c h e m a )  on 
Cictomer 11 in  F r a n k f u r t  (Dry  m e t h c d  u s i n g  d c l o m l t e  o r  
c a l c i u m  i n j e c t i o n  f o r  r e m c v a l  o f  SC~ f rom f l u e  g a s ) ,  
1439 

Method~ of reducing emission of oxides of sulfur from 
coa l  ( A b s o r p t o n  o f  S o x i d e s  by a l k a l i z e d  a lum ina  at  
625oF; ~einluft  p r o c e s s ;  c a t a l y t i c  c o n v e r s i c n  o f  SO a to 
$01 resu l t ing in formation of H~SO~), 1369 

Mi~inq research: dry process for desu l fur ize t icn  of waste 
~}ases ccntdining dust (Use cf act ivated coke), 1498 

Molten carbonate process for sulfur dioxide removal from 
s tack  gases:  p rocess  d e s c r i p t i o n ,  e c o n o m i c s ,  p i l o t  
p l a n t  d e s i g n ,  1618 

Mo l ten  c a r b o n a t e  p rocess  f o r  SO z removal  f rom s tack  
gases:  p rocess  d e s c r i p t i o n ,  economics ,  end p i l o t  p l a n t  
design, 1940 

Mol ten  s a l t  p rocess  f o r  see c o n t r o l  ( F l u e  gas 
desu l fur iza t ion) ,  2091 

Multi-stage removal of entrained sol ids  end sulfur  
d i o x i d e  f rom gas s t reams (Us ing  aqueous a l k a l i n e  o r  
s l i g h t l y  acidic scrubbing so lu t ions) ,  2059 

New Concept  f o r  s c r u b b i n g  gases ( A d v a r t a g e s  o f  u s i n g  
slaked lime slurry), 1995 

New developments in  gas-scrubblng processes (Thglox gas 
purification process; Pintsch llght-oil recovery 
process; l . C . I ,  process for removing f l y  ash and SOz 
from f lue gases; review), 460 

New flue gas desulphurizing process by spray drying 
method using NaOH aerosols as absorbing chemical, 1946 

New flue gas Aesulfurization process (Absorption and 
c a t a l y t i c  o x i d a t i o n  o f  SOz), 1867 

New limestone process for S02 removal from flue gases 
(Use o f  l i m e  s l u r r y  sc rubb ing  s y s t e w ) ,  1865 

New tool combats SO 2 emissions (CuO is SO e acceptor), 
2065 

Nitrogen oxides control measures and desuifurizatlon of 
hol ler  stack gas (Dry- and w e t - t y p e  p r o c e s s e s ) ,  1632 

NKK 5 lime gypsum desulfurizatlon plant (S02 is absorbed 
by carbide residues; gypsum is b y - p r o d u c t  of p r o c e s s } ,  
1663 

On desulphurization and removal of s u l p h u r  from smoke 
gases in Japan (Economics  o f  S r e c o v e r y ;  methods o f  
desui fur iza t ion) ,  1441 

On dry  type  e m i s s i o n  gas d e s u l f u r i z a t i o n  p rocess  using 
a c t i v a t e d  carbon ( D e s c r i p t i o n  o f  p rocess  and 
regeneration), 1712 

On some p o s s i b i l i t i e s  to  aba te  the rma l  power plant 
generated emissions (Use of cyclones multlcyciones, 
e l e c t r o s t a t i c  dus t  p r e c i p i t a t o r s ,  or  c o m b i n a t i o n s  of 
them), 1779 

On s tack  gas d e s u l f u r i z a t i o n  d e v i c e  for medium and smell- 
sized boilers (Sprays liquid caustic soda |nto 
scrubbing drum), 1619 

On TEC/IFP s u l f u r  o x i d e  removal  f rom s t a c k  gas p rocess  
(Tokyo Engineering Cc./lnstitut Francais du Petrol 
method for removing S ox ides  c o n s i s t s  of  c o o l i n g  waste 
gas and ebscrblng S oxides with emmcnium sulfate 
fllowed by r e c o v e r y  Of S from ammonium s u l f a t e  
s o l u t i o n ;  use o f  C laus  p rocess )~  1923 

One year  S pe r fo rmance  and o p e r a b i l i t y  o f  the  
C h e m i c o / M i t s u i  carbide s ludge (lime) a d d i t i v e  SO z 
s c r u b b i n g  system a t  Ohmuta No. 1 (156  MW-coal f i r e d } ,  
1869 

Ontario hyd ro  S p r o t o t y p e  l i m e s t o n e  s c r u b b e r  f o r  SO z 
removal  from c lean  f l u e  gas (Rev iew o f  d e s i g n  and 
o p e r a t i n g  variables; p a r t i c u l a t e  m a t e r i a l  removed by 
e l e c t r o s t a t i c  p r e c i p i t a t o r s ) ,  1554 

Operability and reliability of ErA ] i m e / l i e e s t o n e  
scrubbing t e s t  f a c i l i t y  (Removal of SC z from f l u e  g a s ) ,  
1845 

O p e r a t i n g  c o n d i t i o n s  o f  a T s u k i s h i m a - - B e r c o  t ype  s t a c k  
gas d e s u l f u r i z a t i o n  d e v i c e  ( C a u s t i c  s o d a  s o l u t i o n  i s  
sprayed i n t o  the s t a c k  g a s ) ,  1722 

O p e r a t i o n a l  pe r fo rmance  o f  the  Chemtco b a s i c  magnesium 
ox ide  system a t  the  Bos ton  Ed ison Ccmpany. Pa r t  I 
( D e s u l f u r i z e t i o n  o f  f l u e  g a a e s ) t  1861 

O p e r a t i o n a l  pe r fo rmance  o f  the Chemico magnesium o x i d e  
system at  the  Boston Ed ison Company. P a r t  I I  (Removal 
of SO z from flue gas)~ 1867 

Opt ions  on sulfur remova l  p rocesses  i r e  s t i l l  w ide  open 
(Rev iew w i t h  11 r e f e r e n c e s  on removal  o f  S f rom f o s s i l  
f u e l s ) ,  1766 

O x i d a t i o n  d e s u l f u r l z a t i o n  method for gases c o n t a i n i n g  
s u l f u r  compounds ( S c r u b b i n g  s o l u t i o n  c o n t a i n s  oxygen 
compounds o f  h a l o g e n i c  a c i d s ) ,  1910 

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  ( U s i n g  
s u l f a t e s  o f  heavy m*- te ls  or  meta l  o x i d e  c a t i o n s  es 
c a t a l y s t s ) ,  1030 

Panel d i s c u s s i o n  on p l a n n i n g ,  d e s i g n i n g ,  and u t i l i z i n g  
t he  s t a c k  g a s  d e s u l f u r i z a t l o n  sys tem,  1945 

Panel d i s c u s s i o n :  s i g n i f i c a n c e  o f  o p e r a t i o n  to  dote  o f  
156-MW C h e m i c o / M i t s u i  l i m e  s c r u b b i n g  e v s t e m  ( R e m o v a l  o f  
s u l f u r  d i o x i d e  f rom f l u e  g a e e s ) ~  1879 

P h y s i o c o c h e m i c a l  p u r i f i c a t i o n  o f  smoke end  g a s e s  
c o n t a i n i n g  s u l f u r  d e r i v a t i v e s  ( R e m o v a l  o f  SOm by 
scrubbing w i t h  d i l u t e  ferric e u l f e t e ) ,  1588 

ienning and o p e r a t i o n  o f  Wei lman - -Lo rd  d e s u l f u r l z a t i o n  
p r o c e s s  (Uses s o d i u m  s u l f l t e  o r  p o t a s s i u m  s u l f l t e  a s  
a b s o r b e n t s ) ,  2008 

P o l l u t i o n  f rom power p r o d u c t i o n .  P r e p r l n t  (Use of 
l i m e s t o n e  (wet  or  dry p r o c e s s e s )  to  remove SOs from 
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~oliutio~ abatement: p~rtial and total sulphur recovery 

(SO~ i~ r e ~ ¢ t e J  with H=S to produce elemen±al sulfur 
asd water], 1749 

Pcl~ut|cn ~hateme~t with emphasi~ cn SO~ removal (Design 
of l~e scrubbisg Dile% planT], 1627 

Pc|lotion abatement with e~phasis on SO s removal (Role cf 
lime scrubbing £n SO~ control technology), 1638 

Posslbilit~ o f  the use of vanadia~ catal~sts in fluidized 
bud for the remov~[ of ~ulfur dioxide from gases~ 1669 

Practic~l establlsh~ent of a we~ type sulfur removal 
proces~ for coal fired boiler in large scale (Use of 
calcium hydroxide absorbent for removal of S~ a from 
flue ga~], ~005 

Practical e~%abllshment of a we~ type sulphur-removal 
proce~ for a coal-fired boiler on the large scale 
(Using calciu~ hydroxide as absorbent], 2006 

Present c~fiti~ of developmen~ of ~asification and 
desulfurizetlen %echn~IogN (Gasificgtlon of heav~ fuel 
o i l  or ~spha[%), 165~ 

Pre~e~f performance and scope for i~provement in power- 
station flue-gaS washinQ equipment for %he removal of 
sulfur dicxlde (Hat~ePsaa effluent process; Howden- 
[.C.£° c~cIic [I~e prece~; Fulham--Simon--Carves 
process; review), ~9~ 

Present pesi±~cn of flue-ga~ desulfuriza%ion (Comparison 
cf ver[ou~ ~ei|)ods), I~59 

Presest StdtUS O~ iechnlcal developments in 
desulf~rlza%~ af ~aste gas (Development of 4 major 
desulfur[zatios ~ecbni~ues: dr~ absorption, wet 
absorp~en~ use of activated C, and contact o x i d a t i o n ] ,  

Present studie~ on wet desulfurization at the ~magasaki- 
Higsshi power station (~esc~ipticn of calcium 
h~drcxide--caicium sulfate method], 1911 

Presest status cf f l u e  gas desulfurizaTicn techniques 
(Oni~ 4 of th~ 55 s~stems studied use the dry i ~ p e  
~ b s o r p t i o ~  s ~ e m ,  ~nd t h e  r e s t  u t i l i z e  %he we% t y p e ) ~  
1760 

P r e s e n t  state Of flue gas desulpharization (Comparison of 
eccNcm~o~ and effectiveness of various processes for 
removing S~z) , 1461 

Problems involved in the protection of the air from 
pollution w~th power plant-~enerated gases (Increased 
energy preductle, expected to cause larger increase in 
S dioxide than fl~ ash output), 1781 

Problems uf air poilu%ion with sulfur compounds 
(Desulfurization of flue gases; 11 references], ~089 

Prec. Assoc. Prey. Ind. Pub. Nuisance, Symp. (Method is 
ver~ ~atisfactor~)~ 1556 

Procedure for recovery of sulfur dioxide contained in 
industrial ~ases In a~ N concentration whatsoever 
(Qui~c|ine reacts wltb SOZ tO form sulfite which is 
oxidized t o  ~iulfale a~d comblned with ammonia)~ 1526 

Process and apparatus for burning sulfur-containlng fuels 
(d~! of calcined limestone and d o l o m i t e  %o remove SO 2 
from flue g~e~), 1931 

Process for using s-aik~l lactam for stripping sulphur 
uio~ide from ga~ ~tre~ms and r e c o v e r i n g  l i q u i d  sulphur 
dlo~ide (N-m~thN[ p~rroIidene is preferred lactam; 
seIven~ Oa~ by recycled), 1878 

Proce~ For removing sulfur compounds from gas (Aqueous 
~uspen<Ion of ~z h~drol~zed admixture of an amphoteric 
co~psnent ~nd a basic component)~ 2046 

Prcces~ for p u r i f N l n ~  sulfide containing gases and the 
recov~r~ cf sulfur therefrom (Absorption solution 
contains alk~clamlne or ~crpholine in a monoalk~l 
ethar efa ~clyhNdride alcchol)~ IS29 

PrcceS~ for removing s u l p h u r  oxides from sulphur oxide 
cantaiei~ exhaust ~as (Granular c a r b o n - c o n t a i n i n g  
m ~ t e r i a i  is t he  adsorbent], 1676 

Proc~c for r~coverlng sulfur d i o x i d e  f rom gases 
(Absorption h~ aqueous sodium sulflte solution), 2122 

P r o c e ~  f o r  r e . e y i n g  s u l f u r  a x i d e s  f r o m  was te  gas ( U s i n g  
v a ~ i u ~  o x l d e - s u p p e r t e d  a a t i v a t e d  c a r b o n ] ~  1730 

Precept fur using n - a l k ~ l  lac%ams for stripping sulfur 
dioxide f r c ~  ~s~ streams (Removal of  SOd f rom flue gas 
using N-~eth~] pyrrolldone)~ 2000 

Process for removing sulfur oxides from sulfur oxide 
ccn%a[nln~ exhaust gas (Adsorption o f  granular carbon- 
c ~ n t a i n t n S  ma%erial]~ 19~S 

Process for using n-alkyd lautam for stripping sulfur 
dlox[de from gas streams and recouerlng l i q u i d  sulfur 
dioxide (~emcvsl of SO e from flue ga~ using N-methyl 
pNrolido~e), 1988 

Process for removal and reduction of sulphur" dioxide from 
potluted gas streams (Adsorption of SOa on activated 
carbon and subsequent reduction t o  elemental sulfur)~ 
2102 

Process f o r  producln~ s u l p h u r  bN reducing sulphur dioxide 
( R e d u c i n g  agent I s  carbon monoxfde)s 419 

Process for ~he recovery of sulfur dioxide in residual 
~asss ( A b s o r p t i o n  in aqueous solutions of  ammonium 
sulfite and/or bisulfite}~ 1518 

Process  f o r  the  entrapment and recovery of s u l f u r  dloxlde 
ga~ (U~e~ a bed of mlxed metalllo oxides and 
siiicates)~ 1942 

Proces~ of ebtainlng sulf~r~ etc., from furnace-gases 
(Use of incandescent coke t o  reduce SOd t o  sulfide 
which IS subsequently decomposed 2% high %emperature)~ 
201 

Process of obtaining sulfur from furnace-gases (SE2 is" 
washed (water) f rom g a s  and reduced in a bed of 
incandescent coke or coal), 2153 

Processeo for removal of sulfur from combustion products: 
challenge to chemists (Discussion cf The wet limestone 
process, Monsanto sICatox II process, molten carbonate 
process, and a process proposed b~ the author]~ 1672 

Progress of dry-process flue-gas desulfarization in Japan 
(Discussion of wet and dr~processes), 1819 

Projected utilization of stack gas cleaning s~stems by 
steam-electric plants. (Final report) (Discussion of 
seven desulfurizatlon methods], 1974 (PB-22!556) 

Purification of waste Gases (Use of metal carbonate melt 
to remove HaS , 502, nitrogen oxides, CO, and fly ash 
from flue gas], 1752 

Purification of flue gases from sulfur dlaxide (Scrubbing 
wlth aqueous solution cf magnesium carbonate), 571 

Purification of flue gases from su!fur dioxide (D~ 
passing through MSO solution or ever MnO z catalyst 
after mixing with air], 567 

Purification of gases through high temperature removal of 
sulfur compounds (Using oxides and carbonates of  
calolum I magnesium, iron, ad manganese), 1650 

Purifying gases (Scrubbing with reeirculating aqueous 
washing media containing CoO, chalky or Mg limesTona]T 
424 

RC/Eahcc system for removal of sulfur oxides and fly ash 
from flue gases (Design and operating variables| s~stem 
uses two-stage lime slurry wet scrubblng'process), 1565 

Recent experience cf The Wellman-Lord SO z recovery 
process (For removal of SO 2 from flue gases], 2092 

Recent movement of desalfurizaticn in USA (Comparison of 
Japanese and American desulfurizaTion technology], 2055 

Recovering sulfur dioxide from gases using aqueous salt 
solution of glutaric acid (Gases containing S dioxide 
are brought into contact with aqueous solution 
containing Na or amine salt of gluTarie acid], 2135 

Recovering sulfur dioxide from gases (Aqueous solution of 
No, Li, or Be sulfiTe used %0 reeve S dioxide], 2123 

Recover~ of sulfur dioxide from industrial wastes (By 
catalytic oxidation using a sulfur--vanadium--silica 
gel catal~st)~ 1596 

Recovery of sulfur dioxide from waste gases (Regeneration 
of slfiTe-bisulfiTe soluTions)~ 586 

Recover~ of sulphur (From SO a removed from flue gases b~ 
washing (water)], 223 

Recovery of sulfur dioxide from waste gases (Scrubbing 
with ammonia soluTion)~ 398 

Recovery of sulphur from flue gases (Scrubbing wlth 
ammoniam carbonate or sodium carbonaTe)1 765 

Recovery of sulfur dioxide from waste gases (Scrubbing 
with ammonium sulfiTe-blsulfiTe solutions), 421 

Recovery of sulfur from flue gas bN The use of ammonia; 
summery of the probable costs of The process, 651 

Recover~ of sulphur dioxide (SOe) from gas streams and 
precipitation of aluminium fluorine product (Use of 
fluoriferous calcium phosphate mineral as absorbent], 
1792 

Recovery of sulphur in a marketable form from flue gases 
(Reeover~ o f  S b~ Fulham--Simon--Carves process in 
which flue gas reacts directly with ammonia liquor, and 
solution is processed Tc give ammonium sulfate and S), 
1308 

Recover~ of sulfurous acid from furnace gases (Cold water 
is used as an absorbent (1881)], 2152 

Recovery of sulphur dioxide (Gas is passed with Oa 
through bed of reactive UOe particles)~ 1872 

Recovery of sulphur dioxide from gases (Solvents used are 
aqueous solutions af alkali hydroxides or alkali 
sulfites; aluminium chloride is used to increase SOd 
reeoverN), 365 

Recovery of sulfur dioxide from waste gases (Comparison 
of various sulfiTe-blsulfiTe solutions], 615 

Recovery of sulfur from Sos streams containing hydrogen 
sulfide and sulfur dioxide (Treatment of stack Sos with 
water), 2025 

Recover~ of sulphur dioxide from waste gases (B~ reaction 
with an aqueous solution of sodium~ lithium, or 
ber~llium sulfITe), 1696 

Recovery of sulfur dioxide from flue gases (D~ The HeSO~ 
or (NH~]~SO~ prosesses)t I0!0 

Recovery of free sulfur by removal of h~drogen sulfide 
and'sulfur dioxide in The outflow of a condenser of a 
catalytic reaction zone (DesulfurizaTion of flue gas 
and recovery of free sulfur on catalyst had), I676 

Recovery of sulfur dloxlde (Absorption on uranium 
dioxide), 1774 

Recovery of s u l f u r  dioxide from waste gases (Optimum 
concentration of ammonia in scrubbing solution), 489 

Reducing deserpTion of sulfuric acid In coke sorbenT 
regeneration (By contact wlth H2S aT The adsorption 
Temperature), 1702 

Reducing 50 a in stack gas To elemental sulfur~ 2056 
ReducTion of SO a in gas mixtures (B~ reaction with a 

hydrocarbon ell (reducing agenT)), 1971 
Reduction of atmospheric poilu%fun b~ %he application of 

fluldized-bed combustion, (Annual reporT) (AddiTion of 
limestone %0 fluldized bed), 1455 (ANL/ES-CEN-IOOI) 
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R e g e n e r a t i v e  l i m e s t o n e  p rocess  for f l u i d l z e d  bed coal 
c o m b u s t i o n  and d e s u l f u r l z s t l o n  ( R e m o v a l  of SO z from 
f l u e  gas us ing  l i m e s t o n e  a d s o r b e n t ) ,  1580 ( P B - 1 9 8 8 2 2 )  

R e g e n e r a t i o n  method of a c t i v e  carbon used i n  flue gas 
d e s u l f u r i z a t l o n  ( H e a t i n g  in n i t r o g e n  a t  8 5 0 o c ) ,  2081 

Reg iona l  d e m o n s t r a t i o n  program for maximum use of h igh  
s u l f u r  coa l  end ma in tenance  o f  a i r  q u a l i t y  s t a n d a r d s  
(Methods  f o r  r e d u c i n g  s u l f u r  o x i d e s  e m i s s i o n s  f rom 
c o a l - f i r e d  u t i l i t i e s ) .  200 (WASH-1337-4}  

Removal and r e c o v e r y  o f  s u l f u r  o x i d e s  from gases ( U s i n g  
e l e m e n t a l  s u l f u r - c o n t a i n i n g  a c t i v a t e d  c a r b o n ) w  1729 

Removal end r e c o v e r y  of sulfur o x i d e s  from gases (By 
adsorption on a c t i v a t e d  c a r b o n ) .  1615 

Removal end r e c o v e r y  o f  sulfur d i o x i d e  from h i g h -  
t e m p r a t u r e  f lue gas (P rocess  f o r  c o n v e r s i o n  of S 
d i o x i d e  t o  s u l f u r i c  a c i d ;  S d i o x i d e  a b s o r b e d  in  d i l u t e  
s u l f u r i c  a c i d  c o n t a i n n g  Mn s u l f a t e  as o x i d a t i o n  
c a t a l y s t ) ,  2080 

Removal and r e c o v e r y  o f  s u l p h u r  dioxide from power plant 
gases u s i n g  magnesium based p rocesses  ( D e s c r i p t i o n  in  
d e t a i l  of Chemico Process and r e v i e w  of some o t h e r  
p r o c e s s e s ;  desulfurization of s t a c k  gases i s  likely 
a l t e r n a t i v e  to use o f  low-S f u e l s  to  reduce S d i o x i d e  
emissions)~ 1630 

Removal and r e c o v e r y  of SO 2 from power s t a t i o n  flue gases 
( D i s c u s s i o n  o f  Chemico (aqueous  suspens ion  o f  magnesium 
o x i d e )  p rocess )v  1881 

Removal o f  s u l f u r  d i o x i d e  from s tack  gases:  r e c e n t  
deve lopmen ts  in  l i m e - l i m e s t o n e  wet s c r u b b i n g  
t e c h n o l o g y ~  2011 

Removal o f  SC z and dus t  f r o n  s t a c k  gases (Fue l  
d e s u l f u r i z a t i o n ,  e s p e c i a l l y  h y d r o d e s u l f u r i z a t i o n v  is  
not  e c o n o m i c a l l y  f e a s i b l e  so removal  o f  S d i o x i d e  from 
s tack  gas has been s t u d i e d  in  g r e a t  d e t a i l ) .  1403 

Removal o f  s u l f u r  f rom combus t i on  gases (Revtew)~ 462 
Removal o f  SO 2 and NO/sub x /  by m o l e c u l a r  s i eve  zeolifea 

( D e s u l f u r i z a t i o n  o f  s tack  gases)9  1837 
Removal of s u l p h u r  oxides from f l u e  gases by powdered 

l i m e s t o n e  ( A p p l l c a t i c n s  in USSR)~ 1900 
Removal o f  s u l f u r  o x i d e s  from f l u e  gas ( R e g e n e r a t i o n  o f  

m o l t e n  a l k a l i  m e t a l  c a r b o n a t e  a b s o r b e n t ) ,  1465 
Removal o f  s u l f u r  d i o x E d e  in  e x h a u s t  gas w i t h  r e d  mud 

s l u r r y  ( S u l f i t e  i s  o x i d i z e d  to  s u l f a t e 1  and then  mud 
slurry absorbs S dloxide)~ 1824 

Removal o f  sulfur d i o x i d e  from waste  gases (Wate r  and 
lime (or NaOH, soda, or NHs) a r e  used as scrubbing 
f l u i d ) ,  1825 

Removal o f  s u l p h u r  dioxide from gas s t reams ( S c r u b b i n g  
w i t h  aqueous magnesiu~ s u l f i t e - b l s u l f i t e  s o l u t i o n ) 9  
2088 

R e . o v a l  o f  SD z f rom f l u e  gases ( D i s c u s s i o n  o f  v a r i o u s  wet 
and dry methods lv  1432 

Removal o f  hydrogen s u l f i d e  f rom 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 ) t  
1457 

Removal o f  s u l f u r  d i o x i d e  f rom f l u e  g a s  (By NaOH s p r a y ) .  
1769 

Removal of sulfur dioxide from stack gases by scrubbing 
w i t h  limestone slurry: o p e r a t i o n a l  a s p e c t s  of the  
s c a l i n g  problem, 1557 

Removal o f  s u l f u r  d i o x i d e  from s t a c k  gases by scrubbing 
with limestone slurry: design considerations for 
d e m c n s t r a t i o n  full-scale system at  TVA ( P a j o r  des ign  
f a c t o r s  i n c l u d e d  l i m e s t o n e  h a n d l i n g  and g r i n d i n g ;  
s c r u b b e r  des ign  w i t h  r e s p e c t  to  gas v e l o c i t y ~  
e n t r a i n m e n t  s e p a r a t i c n ~  liquor f l o w  r a t e 9  l i m e s t o n e  
amount~ and p a r t i c l e  s i z e ;  p a r t i c u l a t e  remova l ;  
equ ipment  a r r a n g e m e n t ;  f l u e  gas h a n d l i n g  and 
c o n d i t i o n i n g ;  i n s t r u m e n t a t i o n  and c o n t r o l ;  c o n s t r u c t i o n  
m a t e r i a l s ;  and s o l i d  waste d i s p o s a l  methods~ 155~ 

Removal o f  s u l f u r  d i o x i d e  from f l u e  gases (Removal by 
scrubbing w i t h  s o l u t i o n  c o n t a i n i n g  NaOH in  excess  and 
Ca s u l f a t e ) ~  2136 

Removal of sulfur dioxide from flue gases ( O x i d a t i o n  of 
SOs to  SOs; a b s o r p t i o n  o f  some SO z in  Ca(OH)e to  fo rm 
CaS03),  477 

Removal o f  sulfur o x i d e s  f rom f l u e  gases (Rev iew ;  53 
r e f e r e n c e s ;  economics)i 791 

Removal of s u l f u r  dioxide from waste gases (Scrubbing 
w i t h  an aqueous magnesium o x i d e  s u l f i t e  slurry), 1711 

Removal o f  sulphur o x i d e s  f rom f l u e  gases by powdered 
l i m e s t o n e ,  1895 

Removal of sulfur dioxide from f l u e  gases ( F l u e  gas 
passed t h r o u g h  2 s u c c e s s i v e  packed s e c t i o n s  each w i t h  
r e c l r c u l a t i o n  of NH~ s a l t  s o l u t l o n ~  i n  s i n g l e  t o w e r ) .  
1169 

Removal of s u l p h u r  d i o x i d e  from s t a c k  gases by s c r u b b i n g  
w i t h  limestone slurry: operational a s p e c t s  of t he  
s c a l i n g  p r o b l e m ~  1541 

Removal o f  s u l f u r  o x i d e s  f rom f l u e  gases and s t a c k  gases 
(By a d d i t i o n  o f  NH 3 and c o l l e c t i o n  o f  s u l f l t e s  and 
s u l f a t e s  formed on an e l e c t r o s t a t i c  p r e c i p i t a t o r ) ~  1185  

Removal o f  s u l f u r  from flue qases from the  combustion of 
fue l  o i l s  in  l a r g e  thermal-electric power p l a n t s  
( E x a ¢ i n a t l o n  o f  p rocess  d e s i g n ,  o p e r a t i o n ~  and c o s t s  o f  
c o n t r o l  method;  t r e a t m e n t  of f l u e  gases w i t h  ammonia 
t h a t  are  then  p u r i f i e d ) .  1484 

Removal of s u l f u r  d i o x i d e  from f l u e  gases:  BCR c a t a l y t i c  

gas phase o x i d a t i o n  p rocess  (Vanadium c a t a l y s t  was 
developed; HeSO ~ is by-prcduct)~ 1376 

Removal of SOe from gas streams (By contact with solid 
basic ion exchange resin after first removing SO s by 
contact with an a lka l l )~  1903 

Removal o f  s u l f u r  o x i d e s  from f l u e  gases and t h e i r  
c o n v e r s i o n  to  ammonium s u l f a t e  (Passage o f  f l u e  gases 
c o n t a i n i n g  SO z and SO s t h r o u g h  sc rubbe r  c o u n t e r c u r r e n t  
t o  s u s p e n s i o n  o f  Mg(OH)z) ,  888 

Removal o f  s u l f u r  d i o x i d e  from s tack  gases by s c r u b b i n g  
w i t h  smmoniacal  s o l u t i o n s :  p i l o t  sca le  s t u d i e s  a t  TVA. 
1855 

Removal of SO/sub x / ,  NO/sub x/ gas by act ive carbon 
(Flue gas p u r l f l c a t l o n ) ,  2052 

Removal of sulphur dioxide and NO/sub x/ by molecular 
sieve zeo i l tes .  Paper 61~ 1848 

Removal of sul fur  dioxide from gas streams (Scrubbing 
w i t h  s a t u r a t e d  s o l u t i o n  o f  Mg b i s u l f i t e  and s u l i t e  )~ 
2127 

Removal o f  s u l f u r  d i o x i d e  f rom gases (Rev iew o f  methods 
w i t h  and w i t h o u t  subsequent  r e c o v e r y  o f  S d i o x i d e ;  
e f f i c i e n c y  o f  m e t h o d s ) .  1851 

Removal o f  s i r  p o l l u t i c n  by a c t i v a t e d  carbon (Removal o f  
SO z f rom f l u e  g a s ) .  2029 

Removal o f  o r g a n i c  s u l f u r  compounds from h y d r o c a r b o n  
gases (By passage t h r o u g h  $10 e g e l ) t  991 

Removal of sulfur oxides from flue gases ( M u l t i s t a g e  
p rocess  o f  s c r u b b i n g  gases w i t h  s o l u t i o n s  o f  NH~ 
s a l t s ) ,  1128 

Removal o f  s u l f u r  from chimney gases (Compar ison  o f  l ime 
wash, l i m e  s l u d g e t  and d i l u t e  HH~GH o r  HzO c o n t a i n i n g  
Mn s a l t s  m e t h o d s ) ,  401 

Removal o f  SO z f rom f l u e  gas m i x t u r e s  w i t h  f i b e r s  
c o n t a i n i n g  p o l y m e r i c  amines ( S t y r e n e -  
d i m e t h y l a m l n o p r o p y l m a i e i m i d e  (SD~) used as a o r b e n t  f o r  
S d i o x i d e ;  a b s o r p t l c n  i n c r e a s e d  with i n c r e a s e d  m o i s t u r e  
and decreased temperature), 1485 

Removing hydrogen s u l f i d e  f r o s  gaseous m i x t u r e s  
( C o n t a c t i n g  the gas w i t h  s u l f u r o u s  ac i d  in p resence  o f  
a c t i v a t e d  c a r b o n ) .  393 

Removing hydrogen s u l f i d e  from 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  to  S d i o x i d e  and r e s t  to  S)~ 
1395 

Removing s u l f u r  o x i d e s  from f l u e  gases c o n t a i n i n g  f r e e  
oxygen ( U s i n g  aquecus s o l u t i o n s  c o n t a i n i n g  NHs) ~ 337 

Removing SOz from s t a c k  gases ( D i s c u s s e s  the v a r i o u s  
sod ium-based  methods~ ammonia proceases~ a l k a l i  
a b s o r b e n t s ,  and l i m e - l i m e s t o n e  sc rubb ing  p rocesses  f o r  
SO~ removal), 1918 

Removing s u l f u r  f rom h y d r o c a r b o n s  ( A i r  p o l l u t i o n  
p r e v e n t e d  by c a r r y i n g  out  combus t i on  in  f l u i d i z e d  bed 
o f  CaO o r  MgO; S d i o x i d e  formed i s  c o n v e r t e d  t o  
s u l f a t e s ) .  2116 

Removing s u l f u r  d i o x i d e  f r o a  f l u e  gases ( l r e a t m e n t  w i t h  
a c i d  s o l u t i o n  o f  i r o n  s u l f a t e  and then w i t h  a l k a l i n e  
s u s p e n s i o n  o f  i r o n  h y d r o x i d e ) .  392 

R e m o v i n g  s u l f u r  d i o x i d e  f rom f l u e  gases (Washing w i t h  
aqueous RnO z and Hn i o n s ) ,  373 

Removing s u l f u r  d i o x i d e  from f l u e  gases w i t h  mo is t  
l i m e s t o n e  (NONE), 375 

Removing s u l p h u r  d i o x i d e  from s tack  gases ( B r i e f  
e v a l u a t i o n  o f  the  t e c h n o l o g y  to da te  ( 1 9 7 3 )  e s p e c i a l l y  
i n  USA and Japan)t 1924 

Removing s u l p h u r  d i o x i d e  i s  p o s s i b l e  - bu t  e x p e n s i v e  
( S t a c k  gas d e s u l f u r i z s t i o n ) ~  2047 

Removing s u l f u r  d i o x i d e  from f l u e  gases (Wash w i t h  
s o l u t i o n  c o n t a i n i n g  f e r r i c  and Mn ions  as c a t a l y s t s  to  
i n c r e a s e  the o x i d a t i o n  o f  SOs t o  MeSOn). 394 

Repeated a b s o r p t l o n - d e s o r p t i o n  e x p e r i m e n t  end e ¢ o n o n i c  
e v a l u a t i o n  o f  the p l a n t  ( A p p a r a t u s  and o p e r a t i n g  
c o n d i t i o n s ) .  1477 

Research and deve lopment  in C z e c h o s l o v a k i a  on s u l p h u r  
r e m o v a l  f rom b o i l e r  f l u e  g a s  ( D i s c u s s i o n  o f  v a r i o u s  
methods be ing  s t u d i e d ) ,  1838 

R e s u l t s  f rom p i l o t  t e s t s  o f  the  Mo l t en  Carbonate  Process  
for SO 2 removal  (Fror flue g a s ) t  2090 

Review o f  Babcock and Wi l cox  a i r  p o l l u t i o n  c o n t r o l  
systems for utility b o i l e r s  ( L i m e s t o n e  wet scrubbing 
system to  remove SOz and f l y  ash from f l u e  g a s ) t  1874 

Scrubbe r  d e s i g n  f o r  r e m o v i n g  sulfur d i o x i d e  f r o m  o f f  
gases o f  coal b u r n i n g  power p l a n t s  and m e t a l l u r g i c a l  
s m e l t e r s  ( S c r u b b i n g  medium i s  aqueous s l u r r y  o f  l lme )~  
1826 

SDK d e s u l f u r i z i n g  p r o c e s s  (Sodium h y d r o x i d e  s o l u t i o n  i s  
used as s b s o r b e n t ) t  1624 

Semi-wet  t ype  f l u e  gas d e l u i f u r i z e r  end d e s u l f u r i z a t i o n  
by a c t i v a t e d  carbon (Semi -we t  method uses c a u s t i c  
s o d a ) ,  2036 

S e p a r a t i o n  o f  f l y  ash and s u l f u r  d i o x i d e  f rom f l u e  gases 
( U s i n g  a l k a l i - m e t a l  b i c a r b o n a t e  c r y s t a l  p a r t i c l e s ) t  
1520 

S e p a r a t i o n  and removal  of s e l e c t e d  gas components f rom 
gaseous m i x t u r e s  ( E l e c t r i c a l  method makes use o f  
e l e c t r o n e g a t i v i t y  of SOz)i 1873 

S h e l l  f l u e  gas d e s u l f u r i z a t i o n  process  ( A d s o r p t i o n  o f  SCz 
with copper  o x i d e ) .  1830 

S i m u l t a n e o u s  removal  o f  f l y  ash and SO 2 f rom gas s t reams 
by a s h a f t - f l l t e r - s o r b e r  (Bed o f  s l o w l y  f a l l i n g  a o r b m n t  
pebbles (a lka l ized a l u m i n a )  s i m u l t a n e o u s l y  removes f l y  
a sh  and S03) . 1530 

SOe-abstement  system b u i l d s  on success (Combined use o f  



629 FLUE GAS/DESULFURIZATIUN Nsllman--Lord and Claus processes on flue gaa], 1803 
SO 2 c o n t r o l :  lc~-sulfur coal  still the best wa~, 2067 
SO 2 conver ted  to s u | f u r  i~ stackgas c leanup rou te  

(Catal~tic reduction using natural gases reducing 
agent; conversien efficle~cN is 90~ or better), 1790 

502 eliminating fil~er (Sodis~ carbonate treated glass 
fiber filter efficiency/, 1626 

SO~ recover~ via activated carbon (Desulfurlzation of 
boiler flue-@a~es), 1744 

SO 2 removal tecbrolog~ enters growth phase (Description 
of dry i~jectlca~ drN abscrptien~ wet absorption, 
carbom ads~rptlon, and catalytic oxidation methods)~ 
1748 

SO; scrubbin9 s~stems: commercial availability, 2130 
SO~-scrubber at ¢he Gr~ck~ho Paper Mill (Comparlson o f  

limes:use and h~drated lime), 1829 
Sclid~ fre~ wet lime~tene scrubbing of power plant stack 

9ages, 1~22 
Solvent mixture~ for selectively absorbing sulfur dioxide 

and h~droge~ s u l f i d e  from gaseous mixtures (Using a 
mlxtone of water, hNdrcxy cr alkoxy amines, and 
~lyccl), 1~92 

So~e contributions of cbemistry and chemical engineering 
to stea~ generation (Two methods of SO~ removal from 
flue ga~e~], ~4~ 

Some pnob[ems of dr~ processes f o r  removing SO a from flue 
gases (E~gineE:ring valuat|on~ of alkallzed alumina, 
a c t i v e  C, and modified Claus processes for removal of S 
d i o x i d e  from 17lee gas}~ 194 

Z o r p t i o s  of sulfur d i o x i d e  b~ synthetic resins (I~n 
exchange resin), l&37 

S o r p t i o n  o f  sulfur d i o x i d e  cn silica gel, 1402 
5~ack ~a~ desulfurizatio~ method b~ activated carbon (New 

me:bed for disposal of product (HaSO~) and regeneratlon 
of activated oarbo~], 1710 

Stack ~ desulfurlza±ion (State-of-the-art in Japan], 
1109 

Stack @a~ scrubber/disposal device (Injection of ammonia 
and wa~er f e r  removal ef sulfur o x i d e s ) ,  1823 

5tale-of-the-art for S~z c o n t r o l  for c o a l - f i r e d  power 
plants (Di~cus~io~ of lime,:one/lime scrubbing magnesia 
scrubbing, sulfite-disulfite scrubbing and catalytic 
oxidatc~ methods Or re~cvel o f  $5 a from flue gas), 1835 

State-of-the-art report cn status Of development of 
proces~ fop ~bste~ent of $5 e emissions by stack gas 
treatment to Americam Electric Power Service 
Corpora:los. March ~0 ,  1973 ( D i s c u s s i o n  o f  v a r i o u s  
scrubbing methods), 1838 

S~ate of the a~t of flue gas and fuel desulfurizatlon - 
pro~ and ce~ 1all 

5 t a l u s  o f  techsolcg~ of com~ePclaIIy offered llme and 
iime~to.e flue ga~ desulfurize:ion systems (SO a 
removal], 18~8 

~tu~ o f  C-E S ~ir qualit~ c o n t r o l  systems (Wet 
l i ~ e / l i m e ~ t o n e  s c r u b b i n ~  ~z%em f o r  r e m o v i n g  SO~ from 
f l u e  gas), 1854 

Stetu~ o f  t h e  development o f  processes f o r  controlling 
SO~ e m i s s i c o ~  from statlonar~ sources (Feaslbillty of 
dn~ l i ~ e s t e r e  i n j e c t i o n  system), 1444 

~tatu~ Of Jup~nese flue gas desulfurize:ion t e c h n o l o g ~  
(Mo~t processes u~ed produce salable by-products), 1839 

Stetu~ of 5Q~ removal systems (Limestone scrubbing seems 
tc be the enIN teehnolc~ieall~ feasible method), 1548 

S~a~ur  of a F p l i c a t i o n  of li~6-1imestone wet scrubbing 
proces~ to power plants ( r e m o v a l  of SO 2 f rom flue gaa), 
1664 

Sta~u~ report on time or wet limestone scrubbing to 
control SO~ in stack gas (Advantages and 
d i s a d ~ a n t a ~ e ~ ) ,  1817 

S t r i p p i n 9  of sulphur d l c x i d e  f r o m  gas streams bg use o f  
N - a l k y l  l a c t a m s ,  I 8 7 7  

S t u d i e ~  cn the removal of s u l f u r  d i o x i d e  from hot flue 
gase~ %0 prevent  a i r  pollution (By three-step f e r m g t i o n  
cf ammenlu~ sulfate), I~97 

Study  of a p t l c n ~  for control of emissions from an 
existing ceal-flred electric power station, 2104 (CONF- 
74Q~6-i) 

Study cf the desuifurlze%ion o f  exhaust gas b~ a porous 
p l a t e  wetted stage tower (2) (Using a 5~ sodium 
carbe~at~ ~olutlon), I~3~ 

Seedy cn desulphurizatlcn cf flue gases by the active 
eerhcs prcce~s u~Ing steam desorptlon (Part I) - 
desorptlc~ of sulphur diexlde from active carbon, 1724 

S~ud~ on de~Iphurizaton of flue gases bff thm active 
carbon prczes~ usin~ steam desorptlon (Part a) - 
deterio~atic~ and regeneration of a c t i v e  c a r b o n  
(Adsorption c f  SO~), 1858 

Stud~ en desulphurization cf flue gases by the active 
carbon process using steam d e s o r p t i o n  (part 8]- 
curia:los of properties cf active c a r b o n  used on a test 
plant ( A d s o r p t i v e  capacit N of activated C for S dioxide 
wes influenced b~ chemical properties of surface oxides 
and not structural properties), 1799 

Stud~ o~ de~olphurization of flue gases by the active 
carbon process u s i n ~  steam desorp%ion (part 4) -- 
d e t e r i c r a 1 : i c ~  and regeneration of active carbon 
(E~pssure to ~ at about ~OOOC had considerable 
influence ~s a d s o r p t i v e  capa¢it~ o f  activated C f o r  S 
diexlde)~ I~00 

Stud~ s~ d e , ~ u l f u r i z a % i e a  of c o a l  ( ~ d s o r p % i o n  egent i s  a 
combinat ion cf mangarese oxide and calcium carbonate or 

calcium hydroxide), 1620 
Study on desulfurization of flue gases by the active 

carbon process using steam descrp%icn (Part 4) - 
variation of proper%leg of active carbon used on a %e8% 
plant (Adsorption of S02), 1860 

Successful reduction of SOu to sulfur on large scale and 
the application of %his method %o emlsslon from power 
plants (Wellman~Lord process], 2022 

Successful reduction of sulphur dioxide %o sulfur on a 
large scale and the application of this process %o 
emissions from power stations (SUe is reduced with 
natural gas to elemental sulfur and HeS to be used with 
W-L-SOu-removal process], 2019 

Successful removal Of sulfur dioxide from flue gas 
(PRototype oatal~tlc oxidation process system removes S 
dioxide from flue gases of a coal-burning power plant 
and converts it Into commercial grade sulfuric acid), 
1470 

Sulfate c o n t r o l  i n  ammonia flue gas desulfurizatlon 
(Regeneration of aqueous ammonium suiflte solution used 
to remove SOu frem flue gas), 1787 

Sulfur dioxide emfsslon control by hydrogen sulfide 
reaction in aqueous solution (SU~ is absorbed by citric 
acid or other carbmxylate solo:los], laSS 

Sulfur dioxide removal by liquid absorption (Absorption 
in aromatic amines (xylldine or dimethylanilene]), 1172 

Sulfur dioxide emission control for industrial power 
plants (Efficiencles and economic feasibilities of dry" 
addltive injectlon system, wet scrubbing with lime, 
soda ash scrubbing, and caustic soda scrubbing with 
llme regeneration; pilot plant for llme regeneration 
system]~ 1643 

Sulfur dioxide (Removal from effluent gases and recovery 
of useful products), 635 

Sulfur dioxide collection system (SUe is oxidlzed to SOu 
upon c o n t a c t  with ozone-producinQ electrodes], 2018 

Sulfur dioxide removal from waste gases: status report 
for Europe (Review of nine processes in use in Western 
Europe), 1671 

Sulfur dioxide disposal method (Hcisture is added to 
prevent white fume formed when ammonia reacts with S 
dioxide), 1821 

Sulfur dioxide removal in Uenturi scrubbers (Using strong 
sodium carbonate solution), 1645 

Sulfur dioxide scrubbers. Stone and Webs:us Ionics 
Process, (Final report) (Comparison of several 
different types of scrubbers far use elth this 
process), 1508 (PB-189377] 

Sulfur dioxide removal in Uenturi scrubbers (Comparison 
of varlous scrubbing liquors), 1667 

Sulfur dioxide - its chemistry and removal from 
industrial waste gases (Review of methods; 258 
references), 1061 

Sulfur dioxide recovery process (Water is sprayed into 
the towsr to coo l  the gas and absorb the S02}, 1525 

Sulfur dioxide (Removal of sulfur compounds from flue 
gases by decomposition to  SUe}, 1100 

Sulfur dioxide removal: part 2. Plethora of prowess 
options open to electrical producers (Variety of 
processes fOP removal mf SOz from flue gas), 1934 

Sulfur o x i d e  removal from flue gasea by heating to 400 to 
625 ° and bringing into contact with d r y  CoO, Ca(OH]e o r  
CaCO~ using Fee03 as catalyst, 427 

Sulfur oxides pollution control. Federal ressarch and 
developmen~ planning and pregrammlng, 1968-1972 (Coal 
desulfurize:ion and removal of sulfur oxides from flue 
gas), 1434 (PB-180769) 

Sulfur production using carbon oxide regenerant 
(Regeneration of molten salt mixture containing alkali 
metal carbonates for removal of $8 a from flue gas], 
1466 

Sulfur production using carbon regeneran% (Regeneration 
of molten salt mixture con%ainlng alkall metal 
carbonates used %0 remove SO a from flue gas], 1468 

Sulphur d i o x i d e :  its chemistry as related to methods for 
removing It from waste gases (Processes envolving 
reduction of SOu to sulfur appsar promising], 1882 

Sulphur dioxlde technology is available say ErA (Cost of 
s c r u b b i n g  equipment; sludge disposal)t 2025 

Sulphur emission control - the c h o i c e  of process stays 
wide open, 2010 

Sulphur oxide control held feasible ( E c o n o m i c s  of the 
process for rue gas desulfurize:ion are disputable), 
2066 

Sulphur removal du r i ng  f l u i d i z e d  bed combos±Ion (Use o f  
limestone f o r  sulfur removal), 1890 

Summar~ of desulphurization processes f o r  flue gas and 
Claus unit tall gas (details of 16 prccessss ape 
presented in  tabular form), 1643 

Summar~ of desulfiza%ion processes for flue gas and Claus 
u n i t  tail gas, 1637 

Survey o f  methods of controlling stack gas emissions frem 
power plants (Removal of N and S oxldea), 1688 (PH- 
227860/4GA) 

System o f  SOa removal f rom f l u e  gases ( F i v e  
desulfurlzatlen methods using different absorbents and 
adsorbents are described], 1935 

Take sulphur out of waste gases (Description of Westvaco 


