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process using act ivated carbon fc r  S07 removal), 1780 
Technical t r i a l s  on act ivated coke fro~ coal fo r  

adsorpt ive waste gas desulphur izat ion with integrated 
thermal regeneration, 2050 

Technical t r i a l s  on act ivated coke from coal fo r  
adsorpt ive waste gas desu l fu r i za t ion  with integrated 
thermal regeneration (Resuls of t r i a l s  and cost 
e s t i m a t e ' s ) ,  1883 

Technical view af e~vironmental control syste~ 
( D i s c u s s i o n  c f  chemica l  a b s o r p t i o n  and c a t a l y t i c  
oxidation ~ethods for removal of SO 2 from flue gas), 
15~I 

Tende~c~ of a i r  Fc l l u t i cn  b~ su | fu r  oxides in Japan and 
i t s  ccunterplan, besu l fu r i za t i on  of stack gas 
(Desu l fu r i za t i on  by a c t i v a t e d  Mn dioxide method, 
ammonia absorption methods, caustic soda absorption 
methods l  K s u l f i d e  method,  c a t a l y t i c  o x i d a t i o n  methods ,  
and adsorption methods), 1727 

Tes ts  on a sulfur-removing apparatus from discharged 
gases (Adsorption cf SQ~ on activated carbon), 1553 

Thermal power plants in  the e n v i r o n m e n t a l  protect ion age 
(S dioxide emissions cons t i tu te  core or less unsolved 
problem techn ica l l y  and eccnomlcally), 1763 

Trsnsfer of material in the case of SO~ gas absorption in 
a wetted tower - espec ia l ly  in each stage (Using a 5% 
sodium carbonate s o l u t i o n ) ,  1854 

Treatment of exhaust smoke with an electron beam (Removal 
of su l f u r  dioxide and nitrogen oxides)~ 2031 

Treatment of gases CAbsorbent comprises an oxide of 
uranium or thoriu~ and/or a precursor~ and an a l ka l i  
meta l  or  a l k a l i n e  e a r t h  meta l  ox ide  a n d / o r  a p r e c u r s o r  
for removal of sulfur oxides from flue g a s ) ,  1812 

Trea tmen t  of boiler-flue gases (Removal of sulfur 
compounds by t r e a t m e n t  w i t h  NH a i n  a c l osed  c y c l e ) ,  631 

T rea tmen t  of flue gases {Removal o f  s u l f u r  oxides), 1126 
T r i a l  o p e r a t i o n  results of flue gases desulfunization 

p l a n t  by wet p rocess  (HzSO ~ i s  o b t a i n e d  as a by -  
product) ,  2107 

TVA Widows Creek limestone scrubbing f a c i l i t y .  Part I I .  
P i l o t - p l a n t  and prototype operating experience (Removal 
of $92 from flue gas), 1871 

TVA Widows Creek limestone scrubbing f a c i l i t y .  Part I .  
Ful l  scale f a c i l i t y  {Removal of  $02 from f lue gases), 
1864 

Two s tage  ammonium s u l f a t e  d e c o m p o s i t i o n  in  f l u e  gas 
d e s u l f u r i z a t i o n  p rocess  ( A b s o r p t i o n  of SO z In aqueous 
s o l u t i o n  o f  ammonium s u l f l t e  o r  ammonia) ,  1791 

Two-s tage  r e g e n e r a t i o n  o f  abso rben t  f o r  s u l f u r  o x i d e s  
( A b s o r b e n t  i s  a mo l t en  s a l t  m i x t u r e  c o n t a i n i n g  a l k a l i  
metal c a r b o n a t e s ) ,  14~7 

Use of llmestone-wet scrubbing for reduction of sulfur 
dioxide emissions from power p l a n t s  - facilities and 
program f o r  p r o t o t y p e - s c a l e  t e s t i n g .  Paper NO. 8 ,  1547 

Use of sea water to  scrub sulfur dioxide from s t a c k  
gases, 1655 

Use o f  s u l f u r - r i c h  l i g n i t e  (Removal  o f  s u l f u r  compounds 
f rom c o a i v  l i g n i t e ,  coa l  gas~ f l u e  gas,  end c o k e - o v e n  
g a s ) ,  976 

U t i l i z a t i o n  o f  l ime f o r  d e s u l f u r l z a t i o n  o f  s t a c k  gas and 
d e p o l l u t i o n  o f  i n d u s t r i a l  e f f l u e n t  (SO e i s  removed; 
commerc ia l  q u a l i t y  gypsum i s  a b y - p r o d u c t ) ,  1795 

U t i l i z a t i o n  o f  heat  and removal  o f  s u l f u r  d i o x i d e  from 
f l u e  gases (Use o f  coke f i l t e r  t o  absorb  S02 ) ,  1117 

War on p o l l u t i o n ,  d e s u l p h u r i z a t i o n  o f  f u e l s  and f u e l  
g a s e s  ( S t a t e - o f - t h e - a r t ;  e c o n o m i c s ) ,  1709 

War on s u l f u r o u s  f u e l - g e n e r a t e d  a i r  p o l l u t i o n :  s t a n d p o i n t  
of  E l e c t r i c i t e  de France ( D e s u i f u r i z a t l o n  of f l u e  g a s ) ,  
195 

Washing and purifying flue gases (Removal  of SO z and SOs 
i n  two s tages  u s i n g  m i l k  o f  l i m e ) ,  415 

Washing f l u e  gases (Removal  o f  s u l f u r  o x i d e s  by wash ing  
w i t h  r e c i r c u l a t i n g  l i q u i d  c o n t a i n i n g  CaO or  c h a l k ) ~  425 

Waste gas d e s u l f u r i z a t i o n  end e n v i r o n m e n t a l  p r o t e c t i o n  
(Discussion c f  s e v e r a l  methods w i t h  23 r e f e r e n c e s ) ,  
1882 

Waste gas d e s u | f u r i z a t i o n  accompanied by d e n l t r a t l o n  
( D e s u l f u r i z a t i o n  p rocesses  can a l s o  remove n i t r o g e n  
o x i d e s  i f  p r o p e r l y  u s e d ) ,  1720 

Wellman--Lord process - applications in fuels industry 
(Removal  o f  SO z f rom s t a c k  g a s e s ) ,  1640 

W e l l m a n - - L o r d  t y p e  s t a c k  g a s  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 end p e r f o r m a n c e ) 9  1721 

W e l l m a n - - L o r d  SO z r e c o v e r y  p r o c e s s  ( F o r  d e s u l f u r l z a t i o n  
o f  f l u e  g a s ) ,  193 

Wet p r o c e s s  f o r  separating and recovering sulfur 
c o n s t i t u e n t s  from sulfur d l o x i d e - c o n t a i n i n g  s t a c k  g a s e s  
(Gas i s  p a s s e d  i n t o  a s t i r r e d  a q u e o u s  s u s p e n s i o n  o f  a 
mixture o f  meta l  o x i d e s  and silicates w i t h  a pH o f  8 -  
9), 1531 

Wet sys tem e x h a u s t  g a s  d e s u l f u r l z a t l o n  p l a n t s  end 
Improved gypsum r e c o v e r y  system p l a n t s  (Combined use Of 
Chemieo t w o - s t a g e  lime scrubber and M i t s u [  gypsum 
r e c o v e r y  s y s t e m ) ,  2049  

Wet t ype  c a l c i u m  base e x h a u s t  gas d e s u l f u r i z a t i o n  
f a c i l i t i e s  - o u t l i n e  o f  f a c i l i t i e s  (Chemico ( c a l c i u m  
hydroxide  s c r u b b i n g )  p rocess )~  1717 

Will Coun ty  U n i t  1 l i m e s t o n e  wet s c r u b b e r  ( D e s i g n ,  
o p e r a t i o n a ~  and economics  o f  f u l l - s c a l e  l i m e s t o n e  wet 

scrubbing system implemented at a power p lant ;  system 
desiqned to remove 98 to g9g of pa r t i cu la te  matter and 
76 to 83% of S d iox ide) ,  1551 

World status recovery of su l fur  oxides (Fro¢ f lue gases), 
1654 

Zirconium dioxide adsorbent for su l fu r  dloxlde 
(Preparat ion of adsorbent for  desu l fu r i za t ion  of f lue 
gas), 1705 

FLUE GAS/PREDUCTION 
Coal gas i f i ca t i on  {Water gas with increased H content 

produced contlnuously forming gas permeable bed of coal 
and spent coal pa r t i c l es :  i t  is permeated with O- 
containing gas preheated to 1000-18000F to raise 
temperature in bed to 2200-25000F, cause crbonlzat ion 
and y ie ld  f lue gas), 7027 

FLUE GAS/PURIFICATION 
Alkazid process (For se|ect ive absorption of H su l f i de  

and for  the simultaneous removal cf H su l f i de  and C 
dioxide at atmospheric or higher pressures), 1958 

Apparatus fo r  pu r i f y ing  gases (Removal o f  SOz and 
hydrocarbon impuri t ies by adiabatic expansion), 1930 

Commercial plant for removal of smoke and oxides of 
sulphur from flue gases (Scrubbing towers use alkaline 
water for removal of smoke, dust, and acid constituents 
from bo|ler flue gas), 451 

Conoeptuallzed fly-ash and sulfur dioxide scrubbing 
system with by-product recovery (Fly ash removal u s i n g  
a venturi scrubber; SO z removal by absorption by a 
s lu r r y  of magnsium oxide and magnesium s u l f i t e ) ,  1577 
(PB-210354) 

Control of fossil fuel power plant stack gas effluents 
(Desulfurization and purification), 1789 

Examination of simultaneous removal of s u l f u r  d i o x i d e  and 
n i t r o g e n  ox i des  i n  s t a c k  gases by ammonia (Use o f  
a c t i v a t e d  manganese f o r  desulfurization), 1993 

F i n a l  e n v i r o n m e n t a l  s t a t e m e n t ,  Nava jo  P r o j e c t  (Removal o f  
SO z, n i t r o g e n  ox ides~  and f l y  ash f rom f l u e  gas a t  
Nava jo  G e n e r a t i n g  S t a t i o n ) ,  1700 ( P B - 2 0 3 2 2 8 - F )  

Gas p u r i f i c a t i o n  { C o n t a m i n a t e d  gases passed t h r o u g h  
h y d r o g e n a t e d  t a r  or  p e t r o l e u a  p r o d u c t s  capab le  o f  
b i n d i n g  or  d i s s o l v i n g  SO2, soot~ and t a r r y  s u b s t a n c e s ) ,  
99~ 

Gaseous o x i d e  r e c o v e r y  (Method f o r  the r e d u c t i o n  and 
r e c o v e r y  o f  SD 2 and n i t r o g e n  o x i d e s  f rom f l u e  g a s ) ,  
1725 

~ew deve lopmen ts  in  g a s - s c r u b b i n g  p rocesses  ( T h y l o x  gas 
p u r i f i c a t i o n  p r o c e s s ;  P l n t s c h  l i g h t - o i l  r e c o v e r y  
p r o c e s s ;  I . C * I .  p rocess  f o r  removing f l y  ash and SOs 
from flue gases; r e v i e w ) ,  460 

New f l u e  gas d e s u i p h u r i z i n g  process  by sp ray  d r y i n g  
method us ing  NaOH aerosols as a b s o r b i n g  chemtca l~  1946 

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  
the  s t a c k  gas d e s u l f u r l z a t l o n  sys tem,  1945 

Purification of waste  gases (Use of metal c a r b o n a t e  me l t  
to  remove HzS, SOs, n i t r o g e n  o x i d e s ,  CO, and f l y  ash 
from flue gas ) ,  1732 

Removal o f  SO z and NO/sub x /  by m o l e c u l a r  s i e v e  z e o l i t e s  
( D e s u l f u r i z a t i o n  o f  s tack  g a s e s ) ,  1837 

Removal o f  SO/sub x / ,  NO/sub x /  gas by a c t i v e  ca rbon  
( F l u e  gas purification), 2052 

Removal o f  s u l p h u r  d i o x i d e  and NO/sub x /  by m o l e c u l a r  
s i e v e  z e o l l t e s ,  Paper 61,  1848 

Removal o f  a i r  p o l l u t i o n  by a c t i v a t e d  ca rbon  (Removal  o f  
SO e from f l u e  gas), 2029 

T r e a t m e n t  o f  e x h a u s t  smoke w i t h  an e l e c t r o n  beam (Removal  
o f  s u l f u r  d i o x i d e  and n i t r o g e n  o x l d e s } ~  2031 

Waste g a s  desulfurization accompanied by d e n i t r a t i o n  
( D e s u l f u r i z a t i o n  p rocesses  can also remove n i t r o g e n  
o x i d e s  i f  p r o p e r l y  u s e d ) ,  1720 

FLUE GAS/SCRUBBING 
Ammonia method o f  t r a p p i n g  s u l f u r  compounds f rom f l u e  

gases ( S c r u b b i n g  o f  f l u e  gases down t o  u l t i m a t e  SOs 
c o n t e n t  o f  0.03~ p o s s i b l e ) ,  851 

C o n t r o l  o f  s t a c k  gas e e i a s i c n s  f rom steam g e n e r a t o r s  
(Fuel d e s u l f u r i z a t i o n  by h y d r o d e s u l f u r l z a t i o n ,  w a t e r  
s c r u b b i n g  o f  f l u e  g a s ,  l i m e s t o n e  a d d i t i v e  p r o c e a a e s t  
wet a b s o r p t i o n t  and a l k a l i n e  a d d i t i v e  l n J e c t i o n ) ~  1631 

D e s u l f u r i z a t i o n  of flue gas by c a l c i u m  base wet p r o c e s s  
( F l u e  gas d e s u l f u r i z e d  i n  s c r u b b e r ) ,  1550 

I n d u s t r i a l  SO z s c r u b b e r  ( S c r u b b e r  i n t e n d e d  t o  s o l v e  
p rob lem o f  S e m i s s i o n  f rom p l a n t s  b u r n i n g  heavy f u e l  
oils), 1912 

L a r g e s t  U.S. wet s c r u b b e r  sys tem,  2147 
L i m e s t o n e  t e s t  r e s u l t s  a t  the  ErA a l k a l i  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  
o f  S d i o x i d e  and p a r t i c u l a t e s  f rom flue g e s e s ) t  1847 

Method to  sc rub  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 i m e  s l u r r y  ( L i m e  o r  Ca c a r b o n a t e  i s  u s e d  as a b s o r b e n t  
t o  remove S o x i d e s  f rom f l u e  g a l e s ) ,  1810 

On some possibilities t o  aba te  t h e r m a l  power plant  
g e n e r a t e d  e m i s s i o n s  (Use o f  cyclones m u l t l c y c l o n o 8 ,  
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  o f  
t hem) ,  1779 

Prob lems o f  a i r  p o l l u t i o n  w i t h  s u l f u r  compounds 
( D e s u l f u r i z e t l o n  o f  f l u e  gases;  11 r e f e r e n c e s ) ,  2089 

Removal o f  s u l f u r  d i o x i d e  f r o m  f l u e  g a s e s  (Removal  by 
s c r u b b i n g  w i t h  s o l u t i o n  c o n t a i n i n g  NaOH In  excess  and 
Ca s u l f a t e ) ,  2136 

Removal o f  s u l f u r  d i o x i d e  f r o m  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 ;  
efficiency of methods), 1851 



631 FOSSIL FUELS/GASIFICATION ~e~oval of sulfur oxlde~ from flue gases (Multistage 
process cf scrohblng gases with solutions of NH~ 
s a l t s ) ,  1128 

Sulfur dio~de d{~posal method (Moisture is added %e 
prevent white fume formed when ammonia reacts with S 
d i o x i d e ) ,  !~21 

~ i l l  County Unit ~ l i m e s % o ~ s  we% scrubber (Design~ 
operations, a~d ecoscm ic~  of full-scale limestone wet 
scrubbin~ system implemented eta power plant; system 
designed t~ remove 98 tc 99~ of particulate matter and 
76 to 83~ cf S d~oxide), I~51 

FLUE GASIWASHI~G 
Removal of sulfur e x i d e s  from flue gases (Review; 53 

reference~; economics)~ 791 
FLUIDIZATION/E~UIPHENT 

T h e o r e t i c a |  and e x p e r l m e n t a l  s t u d i e s  on f l u i d i z e d  
g a s l f i c a t { e ~  o f  s o l i d  f u e l s  ( S y s t e m  o p e r a t e s  be low 
f u s i o n  p o i n t  s f  m ~ne ra l  ~ e t t e r  in  c o a l ) ~  5082 

FLUIDIZATION/FLO~SHEET3 
T h e o r e t i c a l  end ~ x p e r ~ m e ~ t a l  studie~ on fluidized 

9asificatlon of solid fuels (S~stem operates below 
fusion point oF mineral matter in coal), 5082 

FLUIDIZAT~ON/REVI£W3 
Flu~dized-bed coal proces~in~ (Review with 13 

references}, 5199 
FLUIDIZE~ 8ED/EQQIPMENT 

Ftuidized-bed gasificatio~ cf carbonaceous solids 
(Apparatus f o r  contrellln~ operating conditions), 4137 

FLUIDIZED CATALYSTS~CHEMICAL PEEPARATION 
Ftuidized, i r o n - t ~ p e ,  Fischsr--Trepseh catalysts 

(Preparation of catalyst from a lower i r o n  oxide)~ 8661 
FLU~R ECONgM!NE PROCESS 

Fiuor econamine process (Removal of acidic impurities 
frc~ ga~ streams u~ing aqueous solo%ion of 
Digl~colamln], 1955 

FLUOR SOLVEN? FROCESS 
Floor solvent process (Removal of high ce~centra%ions of 

H sulfide and C dioxide from natural or s~nthetic gas 
s t r e a m s ) ,  1954 

FLUORENE/FR~DUCT~OH 
Production o f  c,~el chemicals b~ the combination of high 

pressure liquid phase h~dro~enatien with hydro- 
dealkvlaticn (Production of aromatic chemicals from 
c~a[ by h~drcgenaten a~d hNdrodealkylation), 3013 

FLY ASHI~EMDVAL 
Economic evaluation of a process to produce ashless, low- 

s u r f e r  fuel from c o a l ,  1487 (EN-~86) 
FOSSIL FUELS 

E n e r g ~  ~ew d i r e c t i o n s  a~d c h a l l e n g e s  (Power p r o d u c t i o n  
f o r e c a s ~ s ) ~  ~457 

Solid a~d ~aseou~ fuels (Review with 158 refereaees)s 6 
FCSSIL FUELS/CARBONIZATION 

C~rbo~iz~ticO Cf solid fuels at low and medium 
t e m p e ~ u t u r e ~  (~evlew), 150 

Exp~rime~tel pebb~e-tNpe generator fOP carbonization and 
gasificatic5 cf fuels, ~66~ 

Liquid fu£1~ fPo~ coal, other fossil hydrocarbons 
(processe~ uader development by different companies for 
commercial csDversien of coal into liquid fuels; 
econcmEc e~al~ses of coal a~d ell shale processing), 
6~0i 

P r c d u c t i c ~  ef %~wn gas by low-temperature carbonization 
cr gasificatio~ of fuels (Cracking tars from low- 
temperature carbonization o r  gasification of coals in 
v e r t e x  bed), 4968 

FOSSIL FUELS/CHEMICAL COMPOSITION 
Potential  p~llutants ~n fossil fuels. Final rapt 

(Composition ef t~pieel US fossil fuels by source 
ioc~tlon), 199~ (PE--2Z5 039/7) 

FGSSIL FUELS/COmbUSTiON 
Ccmbu~%ton or ~astficatlon uf solid fuel (Fuel 

pretimineriIN pulverized %o fine-grained s%a%e)s 5058 
Mai~ chemical-technological problems in the use of solid 

fuels for power preductlc~ (Review with proposals for 
future w~rk; 15 referenes)s 5024 

Radlative fia~e cooling for reduction of nitric oxide 
emtsslons~ 2119 

Semlcombustien and gasification o f  fuels~ 7147 
FOSSIL FUELS/C~ST 

Sulfur dlox~de removal: Part i .  Ideal extraction r o u t e  
e l u s i v e ~  1~20 

FOSSIL FUELS/~ESULFURIZATIDN 
Appara~u~ fop burning sulfur containing fuels (Reduction 

In a~oun% uf 8 sxides in gas emitted to atmosphere; 
c o m b u s t i o n  apparatus), 2058 

Controlling sulfur oxide emissions (Discusslen of  yarious 
t e c h ~ o l s g l e s ) ,  1589 

Cyclic u s e  of calcined dolomite t o  desulfurize fuels 
undergcin9 gasification (Ose of Coo plus MOO or Ca 
carbonate p l u s  MOO to desulfurize fluid fuels has been 
hampered b~ lack of means to recover elemental S from 
CoS plus AgO while also r e c o v e r i n g  or ig inal  s o l i d  in  
form suitable f o r  reuse in desulfurizatian s%ep)~ 1404 

Options on sulfur removal processes are still wide open 
(Review with ii references on removal of S from fossil 
fuels), 1766 

Purifications cf fuels (Remova l  of S from S-containlng 
fuels using bed of CoO and/or Mg par%Ioles)~ 2143 

S u l p h u r  e m i s s i o n  c o n t r o l  -- t h e  c h o i c e  o f  p r o c e s s  s t a y s  
wide open, 2010 

FOSSIL FUELS/GASIFICATION 
Combus t i on  o r  g a s i f i c a t i o n  o f  s o l i d  f u e l  ( F u e l  

p r e l i m i n a r i l y  p u l v e r i z e d  %0 f i n e - g r a i n e d  state)s 8058 
C o n t e m p o r a r y  t e c h n i q u e s  o f  g a s i f i c a t i o n  o f  h a r d  f u e l  

u n d e r  h i g h  pressure, 3428 
C o n t i n u o u s  flameless gasification o f  powdered or fine- 

grained solid fuels (Gasification with HeO vapor and/or 
CO a in externally directly heated reactors at 600-!000 U 
and 90 arm in metul tubes with turbulent flow)~ 5Z84 

Conversion of solid fossil fuels %0 high-heating-value 
pipeline gas (Destructive hydrogenation at 500-2000 
psig and 1400-1?OOOF], 49~0 

Conversion of solid fossil fuels to high-ate, pipeline 
gas (Method described for making fuel gas that is 
interchengabie with natural gas), 5067 

Experimental pebble-type generator for carbonization and 
gasification of fuelss 4665 

Fixed bed carbonaceous fuel gaslfier, 5059 
Fuel~ 5009 
Fuel gas~ 1305 
Fuel gas from solid fuels (Fuel gasification with 0 and 

steam at 15-30 arm and under dry ash-removal 
conditions), 4898 

Fuel gasification (Advances in Chemistry, No. 69) 
(Reviews), 5047 

Gasification furnace (Gasifier f o r  solid fuels; 
production of high-calorific-value gas free of HaS and 
COe), 4871 

Gasification of fuels. Developments in the gasification 
of solid fuels in Great Britain (Review)~ 4312 

Gasification of solid fuels (Opera±ion of Indus±rial 
fuel-gas generators)s 4941 

Gasification of solid fuel, 4867 
Gasifioation of fuels. Preparation of gaseous fuels, 4325 
Gasification uf ash-contalning fuel (gasification wlth 

mixture of steam and O-containlng gas e± 800-1300 ° 
under more than 1 arm; reactive gas may be mainly H or 
H and CO with at least 609 H by volume et ?80-1200 U and 
a% least 5 a%m and preferably 60 arm), S060 

Gasiflcation of solid fuels with a high content of coal 
fines (Process inhibited ulng to poor aerodynamics of 
fuel bed when coal fines fraction of 0-6 mm exceeds 
5~), 4942 

Gasification of liquid and solid fuels without formation 
of combos%ion-chamber deposi±s (Fuel gasified at 600- 
9go0), 4899 

Gasifimation of "solid fuel (Gasifieatlon by thermal 
decomposition of suspended layer of feel carried Out in 
2 steps), 4825 

Gasification of fossil fuels in a microwave discharge in 
argon (Chief products were H and CO with me%hone, 
acetylene s and ethylene as major hydrocarbons)~ 6206 

Gasification of smlid fuels a% elevated pressures (Low CO 
gas san be produced by gasification of solid fuels with 
mixtures of O ples steam or Or steam, end COo)9 4927 

Gasifying solid fuels in %he gas industry (Review of 
process and commercial installations in  Britain and 
South Africa)s 4841 

Gasifying solid fuels (Consumer gas produced by gasifying 
solid fuel with O-contalnlng media end steam at high 
p r e s s u r e ,  c o n v e r t i n g  CO ¢0 C02 ( p r o d u c i n g  H) ,  end 
washing o u t  COe)~ 5057 

Hydrogenation techniques at combined high tempera%ures 
and pressures (Be%oh and oontinuous reactors), 2942 

Introduction o f  pulverized s o l i d  fuel i n t o  gasification 
chambers at superatmospherie pressure (Fuel introduced 
by means o f  screw feeder into high--velocity stream of 
air at slightl~ less than atmospheric pressure), 6818 

Kinetics of basic reactions of %he gasifleatimn of solid 
fuel (Isothermal and nonisothermal condi%luns)s 6167 

Main ohemical-%eohnologieal problems in %he use of solid 
fuels for power p r o d u c t i o n  (Review with proposals for 
future work; 15 referenes), 6024 

Pressere gasification of solid fuels with steam and 
oxygen (Testing of Russian coals o f  low calorific value 
and peat; use of alr~ air + steams and 0 ) ,  4558 

Pressure g a s i f i c a t i o n  o f  solid fuels w i t h  oxygen  i n  
Germany (Practical opera%ion of c o a l  gaslfica%ion 
plant}, 4804 

Pressure gaslfica%ion of solid fuel (Prinelpel fea%ures 
inmorpora%ed fn  high-capaeit~ Lurgi gasifier; 
advantages and dlsadvan%ages of process; economlcs of 
process], 4933 

Pressure gasifies%ion of solid fuels (Caleriflc value of 
gases produced by pressure gasifies%Ion ef solid fuels 
with 0 or O-enriched air and steam is increased hy 
catalytic cracking of %at produced), 4348 

Production o f  %own gas by low--tempera%ore carbonlzetlon 
oP gasiflca%Ion of feels (Cracking tars from low- 
temperature carbonize%ion or gaslfleation of coals in 
v o r t e x  b e d ) ,  4968 

Semlcombustion and gasiflcation of fuels~ 7147 
Thermal treatment and gaslfica%ion of s o l l d  fuel (Coal mr 

previously heated solid fuel heated in retort in 
ascending stream ef prmduets from thermal %tea%men% of 
fuel)~ 6020 

Underground g a s i f i c a t i o n  o f  fuels. Exchange between 
oarbon monoxide and carbon dluxlde under homogeneous 
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........................................................... 
c o n d i t i o n s  ( I n  h o t ,  gaseous m i x t u r e  o f  CO nd COz, 
exchange Occurs t h a t  can be absorbed by use o f  C 
i s o t o p e s ;  I~COz ÷ CO = l~CO : COz and Ci60 e + c I a o  = 
C~aOLaO + Ct60 ;  I~CGz : szco = 0 + *~CO - tzCOz = IzCO z 
: t~CO), 4756 

Undergnound g a s i f i c a t i o n  o f  f u e l s .  S t o i c h l o m e t r l c  
a n a l y s i s  o f  the t h r e e  j o i n t  r e a c t i o n s  t a k i n g  p l a c e  
d u r i n g  the  a n a l y s i s  o f  carbon w i t h  hydrogen ( T a b u l a t e d  
d a t a ;  3 - d i m e n s i o n a l  mode] shoe ing  s t o i c h t o m e t r i c  
r e l a t i o n s  o f  p r i n c i p a l  r e a c t i o n s  between C and O)s 4757 

Underground g a s i f i c a t i o n  o f  f u e l s .  C o n t r o l  o f  the  
underg round  g a s i f i c a t i o n  o f  coa l  ( D i s c u s s i o n  o f  
p r a c t i c a l  prob lems w i t h  d iagrams o f  underground 
g a s i f i c a t i o n  chambers)~ 4771 

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  
semicoke from Moscow brown coa l  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~ optimum in  
p r o d u c i n g  maximum p e r c e n t a g e s  o f  CO and H and minimum 
of COz) , 4760 

Underground gasification o f  fuels. Underground 
g a s i f i c a t i o n  of L l s i c h e n s k  coal (Use of O - e n r i c h e d  
s t e a m - a i r  b l a s t  ( 6 6 - 7 4 X  O) r e s u l t e d  in  gas c o n t a i n i n g  
15~ N, 40~ COz, and 45= CO ÷ H) ,  4765 

Underground g a s i f i c a t i o n  o f  f u e l s .  Mo t ion  o f  the  
g a s i f i c a t i o n  zone as a f u n c t i o n  o f  f u e l  m o i s t u r e  in  
underg round  g a s i f i c a t i o n  (Dec rease  in  m o i s t u r e  c o n t e n t  
f rom 30 to  9~ caused r a t e  o f  advance o f  g a s i f i c a t o n  
zone o f  1 5 - f c l d ) ,  4763 

Underground g a s i f i c a t i o n  of f u e l s .  D i s t r i b u t i o n  o f  the 
b l a s t  i n  underg round  g a s i f i c a t i o n  o f  f u e l s  ( P h y s i c a l  
and mechan ica l  factors a f f e c t i n g  d i s t r i b u t i o n  of 
b l a s t ) ,  4769 

Underground g a s i f i c a t i o n  o f  f u e l s .  Mechanism o f  the  
reac t ion  o f  carbon with ~ a t e r  vapor  ( S t u d i e s  on water 
gas r e a c t i o n ) ,  4758 

Underground g a s i f i c a t i o n  of f u e l s .  Produc t s  o b t a i n e d  in  
the  c o n t i n u o u s  h e a t i n g  o f  c o a l  w i t h  an e l e c t r i c  c u r r e n t  
(Elaborate laboratory a p p a r a t u s  shown in schematic 
d r a w i n g s :  c o m p o s i t i o n  and the rma l  v a l u e s  o f  gas as 
f u n c t i o n s  o f  t i e e  o f  h e a t i n g  are  p l o t t e d ) t  4772 

Underground g a s i f i c a t i o n  o f  f u e l s .  E f f e c t  o f  p r e l i m i n a r y  
t he rma l  t r e a t m e n t  on the  c o m p o s i t i o n  o f  the  gas from 
the gasification of Moscow brown coal in a permeable 
channe l  ( L a b o r a t o r  N s c a l e  0 g a s i f i c a t i o n  e x p e r i m e n t s  on 
MOSCOW brown coal t h a t  had been p rehea ted  to  160, 250, 
350, end 6500), 4761 

Underground g a s i f i c a t i o n  of f u e l s .  Effect of some 
t e c h n o l o g i c a l  parameters of the  underground 
g a s i f i c a t i o n  cf coa l  on the  amount of gas leakage  
(Leakage  and r e l a t i v e  l o s s  increase w i t h  rise i n  s t a t i c  
p r e s s u r e  in underg round  gas g e n e r a t o r ) ,  4766 

Underground g a s i f i c a t i o n  o f  fuels. Method o f  s t u d y  o f  the 
i n t e r a c t i o n  o f  o x i d e s  o f  ca rbon  by use o f  c a r b o n - 1 4  
( I n v e s t i g a t i o n  o f  r e d u c t i o n  o f  CDz w i t h  C, exchange 
between CO and C02 under homogeneous c o n d i t i o n s ,  and 
exchange between C and i t s  o x i d e s ,  a l l  by use o f  *~C) ,  
4756 

Underground g a s i f i c a t i o n  o f  f u e l s .  Method f o r  s t u d y i n g  
gas p r e s s u r e s  in  underg round  gas g e n e r a t o r s  by use o f  
r a d i o i s o t o p e s  ( D e s c r i p t i o n  o f  i s o t o p e s ,  a p p a r a t u s ,  and 
t e c h n i q u e s ) ,  4770 

Underground g a s i f i c a t i o n  o f  f u e l s .  E f f e c t  o f  the  
c o n c e n t r a t i o n  of s t e a m ' o n  the r a t e  o f  i t s  r e a c t i o n  w i t h  
c a r b o n ,  4759 

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  of coa l  under  h i gh  p ressu re  ( P r e s s u r e s  
ranged from 1-50 stm; for optimum r e s u l t s ,  p r e s s u r e  
shou ld  not  exceed 20 a i m ) ,  4764 

U n d e r g r o u n d  g a s i f i c a t i o n  of fuels. E f f e c t  o f  t h e  
c o n c e n t r a t i o n  o f  oxygen in  the  b l a s t  on the r a t e  o f  
mo t i on  o f  the g a s i f i c a t i o n  zone in  underg round  
g a s i f i c a t i o n  ( R i s e  in c o n c e n t r a t i o n  of 0 in blast 
increases r a t e  of mot i on  in g a s i f i c a t o n  z o n e ) ,  4762 

Underground g a s i f i c a t i o n  o f  f u e l s  ( R e v i e w ) ,  4850 
Underground g a s i f i c a t i o n  o f  f u e l s .  Dec reas ing  the  leakage  

o f  b l a s t  and gas i n  the  underg round  g a s i f i c a t i o n  o f  
Moscow brown coa l  ( 23  r e fe rences ) ,  4767 

Waste heat  r e c o v e r y  and i t s  a p p l i c a t i o n  to  t he  gas 
i n d u s t r y  (Rev iew d e s c r i b i n g  d e s i g n  f e a t u r e s  and w o r k i n g  
p r i n c i p l e s  of different t ypes  of h e a t - r e c o v e r y  
appliances and waste-heat practice in  s o l i d  fuel 
g a s i f i c a t i o n  i n d u s t r y ;  14 r e f e r e n c e s ) w  5026 

FOSSIL FUELS/HYDROGENATION 
C o n v e r s i o n  o f  s o l i d  f o s s i l  f u e l s  i n t o  h y d r o c a r b o n s  

( P r o d u c t i o n  o f  l i q u i d  f u e l s ,  c i t y  gas,  and c h e m i c a l s ) ,  
3010 

C o n v e r s i o n  o f  s o l i d  f o s s i l  f u e l s  t o  h i g h - h e a t i n g - v a l u e  
p i p e l i n e  gas ( D e s t r u c t i v e  h y d r o g e n a t i o n  a t  500-2000 
pa ig  and 1400-17000F), 4950 

Fuel, 5009 
H y d r o g e n a t i o n  t e c h n i q u e s  at  combined h i gh  t e m p e r a t u r e s  

and pressures (Batch end continuous reactors), 2942 
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  
c o m e e r c i 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  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 ) w  
6803 

P r i n c i p a l  t r e n d s  and prob lems in  the  i n v e s t i g a t i o n s  o f  

the  p rocesses  o f  h y d r o g e n a t i o n  o f  f u e l s  and the 
p r o d u c t s  t h e r e o f  be ing  conduc ted  at  t he  I n s t i t u t e  f o r  
F o s s i l  F u e l s ,  3005  

Work o f  Ch inese s c i e n t i s t s  in the f i e l d  o f  d e s t r u c t i v e  
h y d r o g e n a t i o n  o f  f u e l s  (Bev lew  w i t h  48 r e f e r e n c e s ) ,  
2896 

FOSSIL FUELS/PROCESS HEAT REACTORS 
Energy s i t u a t i o n  in  the  Federa l  R e p u b l i c  o f  Germany and 

the p o s s i b i l i t i e s  o f  f u t u r e  deve lopmen t  (Use o f  p rocess  
heat  r e a c t o r s  f o r  g a s i f i c a t i o n  o f  f o s s i l  f u e l ) ,  5118 
(JUL-S76-RG) 

FOSSIL FUELS/PRODUCTION 
C h a l l e n g e s  in  p r o d u c t i o n  o f  f o s s i l  f u e l s +  5479 

FOSSIL FUELS/RESEARCH PROGRAMS 
F o s s i l  f u e l  o p t i o n .  Chap te r  I I ,  5560 ( T I D - 2 6 5 2 8 )  

FOSSIL-FUEL POWER PLANTS/FUELS 
Coal g a s i f i c a t i o n :  low B . t . u .  gas f o r  power s t a t i o n  

e m i s s i o n  c o n t r o l ,  5439 
FOSSIL-FUEL POWER PLANTS/GASECUS WASTES 

C o n t r o l l i n g  e m i s s i o n s  f rom f o s s i l - f u e l e d  power p l a n t s ,  
2113 

FOSSIL-FUEL POWER PLANTS/STACK DISPOSAL 
Can e m i s s i o n s  from c o a l - f i r e d  b o i l e r s  be m o n i t o r e d  

e f f e c t i v e l y ,  2077 
Clean s t a c k  gas ge ts  top  p r i o r i t y  and award a t  Duquesne, 

2003 
FRANCE/COAL 

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 )  

FUEL CELLS 
Assess ing  advanced methods of g e n e r a t i o n ,  540~ 

FUEL GAS/COMBUSTION HEAT 
C o n v e r s i o n  o f  s o l i d  f o s s i l  f u e l s  to  h i g h - h e a t i n g - v a l u e  

p i p e l i n e  gas ( D e s t r u c t i v e  h y d r o g e n a t i o n  a t  500-2000 
ps ig  end 1400-1700OF), 4950 

D e t e r m i n a t i o n  of t e m p e r a t u r e s  in underg round  gas 
producers on the basis of measurements of the degree of 
s w e l l i n g  o f  r o o f  r o c k s  ( A I r  used as o x i d i z i n g  a g e n t ) ,  
5101 

D o w n - d r a f t  coa l  g a s i f i c a t i o n  p i l o t  p l a n t  ( E q u i p m e n t ) ,  
4815 

Dynamics of the formation of gas in the underground 
g a s i f i c a t i o n  o f  the brown coa l  seam o f  the e x p e r i m e n t a l  
g a s - g e n e r a t i n g  Angren S t a t i o n  f o r  the underg round  
g a s i f i c a t i o n  o f  coa l  ( E f f e c t  o f  l e n g t h  o f  underg round  
c h a n n e l s  on q u a l i t y  and q u a n t i t y  o f  gas p roduced ;  
c a l o r i f i c  va lue  o f  gas dec reased  as amount o f  coa l  
gasified decreased), 4936 

E f f e c t  o f  m o i s t u r e  on t he  g a s - f o r m a t i o n  p rocess  under  the 
c o n d i t i o n s  o f  the Angren g a s i f i c a t i o n  s t a t i o n  
' ' P o d z e m g a z ' '  ( O f f i c e  f o r  S u r v e y ,  Design~ P l a n n i n g ,  and 
Development  o f  E x p e r i m e n t a l  H ines f o r  Underground 
G a s i f i c a t i o n  o f  C o a l )  (Hea t  o f  combus t i on  o f  gas formed 
depends on amount o f  m o i s t u r e  t h a t  p a r t i c i p a t e s  i n  i t s  
formation), 4896 

Fuel gas (Gas of h igh  calorific value made from solid 
powdered or finely grained fuels by making starting 
materiels react with air Or O, steam, end CCz), 4338 

Fuel gas ( H e a t i n g  v a l u e  o f  15000 B tu /m3 ;  made by 
g a s i f i c a t i o n  o f  s o l i d  f u e l ;  3 r e a c t i o n  zones ;  o b t a i n  
gas h igh  in  CH~), 4011 

Gases f o r  use as f u e l  ( L i q u i d  and s o l i d  f u e l s  
hydrogenated a t  50-150  etm and 800-900  ° to  g i ve  gases 
r i c h  in  me thane ) ,  3006 

G a s i f i c a t i o n  Of brown coals in a f l u l d i z e d  bed under  
p r e s s u r e  to  o b t a i n  f u e l  gases f o r  use i n  t he rma l  power 
s t a t i o n s  ~Efficiency of g a s i f i c a t i o n  i n c r e a s e d  from 
5 7 . 8 - 6 4 ~  a t  low p r e s s u r e  t o  7 0 - 7 2 . 8 Z  at  20 a i m ) ,  5029 

G a s i f i c a t i o n  o f  h i g h - s u l f u r  c o a l s  i n  a f l u i d i z e d  bed 
under p r e s s u r e  [Good q u a l i t y  f u e l  gas ( h e a t  o f  
combus t i on  1100-1270 k c a i / c u  e )  o b t a i n e d  by c o n t i n u o u s  
steam a i r  f l u i d i z e d  bed g a s i f i c a t i o n  o f  h i g h - S ) ,  5416 

High B . t . u . - c o n t e n t  gas f rom ca rbonaceous  s o l i d  f u e l s  
(Thermal  e f f i c i e n c y  o f  p r o d u c t i o n  o f  i l l u m i n a t i n g  gas 
i n c r e a s e d  by o p e r a t i n g  a t  above 30 s t m ) ,  4597 

H y d r o g a s i f i c a t i o n  of p r e t r e a t e d  coa l  f o r  p i p e l i n e  gas 
p r o d u c t i o n  ( T e s t s  a t  ~000 psig and between 1200 end 
19gO°F) ,  4988 

H y d r o g e n a t i o n  Of c o a l  a t  h igh  t e m p e r a t u r e s  ( E f f e c t s  of  
t e m p e r a t u r e  and p r e s s u r e  on h e a t i n g  v a l u e  o f  gas 
p r o d u c e d ) ,  3397 

I m p r o v i n g  the  c a l o r i f i c  v a l u e  o f  f u e l  gases ( C a l o r i f i c  
va lue  o f  gases from p r e s s u r e  g a s i f i c a t i o n  o f  coa l+  e t c .  
by steam and 0 improved by e n r i c h i n g  w i t h  CH~ o b t a i n e d  
by r e a c t t o n  a t  350 -400  ° between CO e and H in  t he  
g a s e s ) t  4936 

Improving the  h e a t i n g  v a l u e s  o f  f u e l  gases by m e t h a n a t l o n  
( R e a c t i o n  o f  CO a n d / o r  CO s w i t h  H in  p resence  o f  W 
s u l f i d e  to  produce methane :  c a t a l y s t  p r e p e r a t l o n ) t  5119 

I n f l u e n c e  o f  7 - r a y s  on the  underground g a s i f i c a t i o n  of  
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  
v a l u e  o f  gas i n c r e a s e d ) ,  4848 

P e r s p e c t i v e s  o f  u t i l i z a t i o n  o f  p u l v e r i z e d  f u e l  f o r  
p r o d u c t i o n  o f  t e c h n i c a l  and h e a t i n g  gas ( P y r o l y s i s  
c a r r i e d  ou t  in t u b u l a r  r e a c t o r s  w i t h  e x t e r i o r  h e a t i n g ;  
f l o w  o f  steam used to  c a r r y  f u e l  dus t  t h r o u g h  r e a c t o r ;  
fuels are good raw m a t e r i a l s  f o r  gas p r o d u c t i o n ;  
c a l o r i f i c  va lue  o f  raw gas from bituminous shale was 
>2500 k c a l / m a :  a c h i e v e d  complete d e c o m p o s i t i o n  o f  t a r  
and I n c r e a s e d  y i e l d  o f  l i g h t  g a s o l i n e ) ,  7117 

S o l i d  and h igh  q u a l i t y  l i q u i d  p r o d u c t s  f rom coa l  (Gas 



633 FUEL GAS/DESULFURIZATiON with calorlfic Value of 8000 kcal/cu m produced), 6915 
U n d e r g r o u s d  g a s i f i c a t i o n  o f  c o a l  ( I r r a d i a t i o n  o f  

oxidation area with gamma rays produces incrase in 
c a l o r i f i c  v a l u e  o f  g a s  p r o d u c e d ) g  ~876 

FUEL GAS/DESULFU~IZ~TION 
45th repor~ of the Joint Research Committee of the Gas 

Research ~card and the University of Leeds. Removal of 
s u l f u r  compounds from goal ~a~ and s~nthesls gas at 
atmo~pherla pressure (Effective catalysts for removal 
or organic S co~cunds fro~ water gas and coal gas)~ 
666 

~ c t i v a t i e n  Of Polish beg i r o ~  ores f o r  the preparation of 
purifNing m~tariaI esed in desulfurize%ion of 
manufectuzed 9a~ (Sue irc~ ore c o n t a i n s  FeaOa, SiOa~ 
~120~. a~d CAD), 1007 

Adi~ proco~5 (Fox the substantial removal (to a few ppH} 
of hydrogen ~ulfide and the partlal removal o f  
i n c i d e n t ~ [  COZ, C d i o x l d e ~  and m e r o a p t a n s ) ,  1959 

Advanced o o a i  g a s i f i c a t i e ~  s~s%em f o r  e l e o t r i o  p o w e r .  
Annual  t e c h n i c a l  r e p o r t  for t he  p e r i o d  Augus t  9 ,  1 9 7 2 -  
June 30, i~7~. Re~earch and development report No. 61, 
i n t e r i ~  r e p o r t  N~, i ( F l u i d i z e d  b e d  p r o c e s s  u s i n g  c o a l ~  
a i r ,  and s t e a ~  f o r  g a s i f i c a t i o n  and l i m e s % o n e / d o l o m i t e  
for desulfurization)~ 5412 (NP-ZOIEe) 

~ l k a z i d  process (For seleotlve absorption o f  H sulfide 
and fop the simultaneous removal of H sulfide and C 
dioxide at atmospheric or  higher pressures), 1958 

~spects of i ron oxide purificatios o f  gases~ 736 
B a r i u ~  carbcnate-asbestc~ Catalyst (Use of catalyst to 

remove C~z a~d O from manufactured fuel gas as well as 
=cot of S-containing gases}, 712 

Benfie|d proces~e~  for substitute natural gas and fuel 
9~s puriflcetton (Activated potassium carbonate is 
abscrbe~%}, I159 

Burnt uxldt for h ~ d r e g e ~  sulfide removal (Burn% oxide 
fro~ HaSO~ plant}, 566 

Ca~e for the d~ep portlier (Removal of HaS from town gas 
u s i n g  I r o n  o x i d e  catal~st}, 846 

C~t~l~tlc removal of organic £ compounds and other 
imvuritie~ from ~as (Comparison of effectiveness of 
Luxmasse, Luxmasse w i t h  soda, Ni--kieselguhr~ and 
cerium a~ o a t a l ~ s t s ) ,  595 

Catalytic removal of organic s u l f u r  compounds from fuel 
gases (Use ef fuel gas previously freed of HaS; organic 
S ccmponnd~ co.vetted to H~S prior to removal; }li or Cu 
mol~bdophcsphates are suitable ca~alysts)~ 1131 

CatalNtl¢ p ~ r i ~ i c a t i o n  ef ~a~ (Use of copperized steel 
wool for conversion of orgenlo S compounds to HaS and 
SO;: c~nversion of or~anlc S compounds, except 
thicphene t~ HaS ~nd H~=), 710 

C~elvtls oxidation of h~drc~en sulfide in gaseous 
mlxture~ (U~in9 Ti oxide omtalNst}, 741 

Catalv£1c ccnvervioo of fuel gases containlng carbon 
~cnoxlde and organic sulfur compounds (C~ converted %0 
CIS~ and H by r~am a~d elimination of HaS and organic S 
compound~ h~ ~ean~ of Fe oxide oa%al~sts that may 
c e n t < i n  i n e r t  o,~rrier~ and Mn, Cr~ or Cu promoters in 
fixed or f l u i d  beds)~ 1335 

Chemical r~action~ in  the Petit process (of gas 
pur[flcz~Ion}, 269 

Clear, fuel 9c~; from ce~l gasification (iurgi process 
followed b~ ~Ikazid wash tC remove HaS from the fuel 
g a . : ] ,  1697 

Clean feet ga~: f r o ~  coal hy gasification (Removal of 

Clezn po~er fre~ dirt~ fuels (PPodaction of fuel gas by 
Lur~i 9asifteation of coal}, 1783 

Cc~| 9aslflcafles for clean power production (Coal 
~astfied in Z-stage Eluidized bed process by USing air 
and steam at I~O0-~OOeF and lO-aOO aim; fuel gas 
desulfurized at 1400-1800SF using limestone or 
d o l o m i t e ) ,  5409 

Ccap~rl~on b~.:e~ gaa de~ulfurizaticn plants with a 
s o l i d  purlfier~ 136~ 

Cc~parison o[ two t~p~s o f  gas purification w i t h  l i q u i d  
med ia  (Remova l  o f  HaS f~¢~  f u e l  g a s ;  u s e  o f  a b s o r p t i o n -  
descrptl~ ~ethods in presence of alkaline agent; use 
cf oxldation-redaction reactions), 858 

C o n t a c t  of g.sses and fluidized solids (Process and 
equipment zo cause reaction between gases and fluidized 
5olid pertiele~ parTioularl~ applicable to removal of 
HzS Or other S compounds from fuel gas), 1296 

Continuous produc±io~ of combustible gases (Combustible 
gase~ (fuel gas, synthesis gas, and H) produced by 
reformation or gaslfioatien of carbonaceous material), 
~%6a 

Conversion of coal to clean power (Comparison of Lurgi 
and ~@glomerating ash processes of gasification f o r  
p.odactlon of clean f u e l  g a s  f o r  use in  combined  c y c l e  
power  p l a n t ~ } ~  536~ 

Decompos ing  s u l f a r  c ¢ ~ p o u n d s  i n  g a s e s  and i n  b y p r o d u c t s  
therefrom (Re~ova[ o f  f i x e d  o r  o r g a n i c  S b~ treatment 
w i t h  H~ i~ternally generated), 417 

Desu|furiziD~ ga~es (Contact with aqueous solutions of 
f i n e l y  ground MnO~), 2S7 

Deselfurize~Ion of  c a r b o n  m o n o x i d e - c o n t a i n i n g  g a s e s  
(~e~Ifioa~ion of solid carbonacus f u e l  in presence of 
CoO, Ca(OH~, or CeCO~; resulting gas brought into 
antact with lime water to produce gas substantially 
f ~ e e  of S}, 121Z 

Desulfu~izatlc~ o f  gases b~ ferric h~droxide suspensions 

(Reac%fons  2Fe(OH)a  ÷ 3HaS = FeeS 3 + 6HaO; 2 Fe~Sa + 
6HsO + 302 = 4Fe(OH)a + 6S), 992 

Desulfurlzation method of g a a  containing hydrogen sulfide 
(Use o f  solution o f  Na carbonate and Ra bicarbonate as 
absorbent), 1811 

Desulfurizatlon of gases either free from, or containing 
ammonia by the process of the Gas. f. Kohlentechnlk, 
276 

Desulfurization of genera%or gas and catalytic hydrogen 
produotlon (Desulfurization by bringing gas into 
uvulae% with fine-grained Pe oxide), 1590 

Desulfurizing gas (Oxidation to SOn and washing with 
ammonium salfate~ bisulfate, and poly%hiunates), 256 

Desulfurlzation of fuel gas (Aqueous solutions of NH~ 
with free 5 absorb more Hz5 %hen solutlons without 
suspended S bN formation of NH~ pelysulfides), 880 

Desulfurizlng indastrial gases (Gas purified by passage 
throagh fluidized bed of Fe oxide catalyst), 1333 

Desulfurizing agents for gas purification, 254 
Desulfurlzation of waste gases and fuels (Literature 

survey including legislative measures, coat 
calculations, and processes), 1947 

Desulfurlzatlon of industrial gas (Catalytic conversion 
of S to HaS prior to removal; Pb oxide ce%alyst)~ 894 

Desulfurizing gases (Using mixture of Ni or Cu or thair 
oxides, hydroxides, or carbonates dispersed in 
carrier), 565 

Desulfurlzatlon of fuels with half-calcined dolomite: 
first kinetic data (Use f o r  removal of H sulfide), 1798 

Developments in gas-production practice (Review), 3711 
Developments in the removal of hNdrogen sulfide from 

natural and (petroleum-} refinery gases (Use of carbon 
b l a c k ,  KsPO~ Fe01 and amine or phenola%e treatment), 
870 

Development of %he CO a aocep%or process directed towards 
low-sulfur boiler fuel. Annual report 1 Sap 1970--I Nov 
1971 (Production of low-sulfur fuel gas by coal 
gaaification), 6241 (PR--210 840) 

Dry methods fop removing hydrogen sulfide from gases - a 
survey (147 references), 1014 

Dr~ purification (Desulfarization of fuel gases by means 
of Fe oxide; review), 947 

DPN purification of fuel gases from hydrogen sulfide (80~ 
fuel gas diluted wlth 20~ N), 1265 

Economies of pressure gasification of coals wlth high ash 
and sulfur content (Economical coal utilization in 
electrio power plants and city Gas works ouald be 
achieved by pressare gasification: removal of SO a bN 
washing with CHsOH or KOH), 4817 

Efficient opera%ion of oxide purifiers (Correct use of 
FezO s depends on establishing and maintaining process 
of migration whereby S formed as result of alternate 
fouling and reoxidation accumulates inside each 
particle and Is covered by freshly formed film cf 
h y d r a t e d  FeaOa) , 915 

Ellmina±ion of hydrogan sulfide from industrial gases 
(Review of established methods of HaS removal and new 
method, based on use of aqueous ferric propionate, 
described; 34 references)~ 1239 

Enriching producer gas (Removal of COn, HaS , and Sea by 
physical and ph~sicochemical means), 532 

Evaluation of purifging materials (Comparison of various 
Fe oxide mixtures), 7~5 

Extraction and utilization of fuel-gas sulfur (Flowshee%s 
and 20 references), 601 

Extreme desulfurizatlun of illumina±ing gas 
(Effectiveness ef Ni, Ye, Cu, Sn, Pb, and Bi catalysts 
for removal of 5 by hydrogenation), 699 

Fluidlzed bed gasification and combustion for power 
generation (Production of lean fuel gas], 1656 

Fossil-fuel power plant process based on Lurgi prasaure 
gasification of coal (Gas desulfurizatlon), 5168 

Fuel- or flue-gas desulfurizaton from the point of view 
of power station operation (9 references; review of 
future energv si%uation)~ 2098 

Fuel gas, 1305 
Fuel-gas purlfieation (HsS removed In scrubber), 853 
Fundamentals of dry purlfieation of town gas (Iron 

oxides; HzS absorption), 641 
Gas desulfurlzatlon (Use of alkali ~etal carbonate 

solution), 745 
Gas purification (Washing wlth alkaline sodium carbonate 

solution containing a Pb compound), 285 
Gas puriflea%ion and sulfur recovery by the Gastechnik 

process (Review of Gastechnik process), 1060 
Gas purifiers (Improved box for removal o f  HaS from 

manufactured gas asing Fe oxide), 1106 
Gas--purification process ( S c r u b b i n g  of gas with oil-amino 

mixtare; morphollne; piperidine), 677 
Gas purification. 1. Removal of hydrogen sulfide from gas 

b~ commercial desulfurization catalysts (Roe of 
activated C, ferric oxide, or ZnO; combine%ion of wet 
and dry desalfurizatlon method recommended for various 
S compounds in gas), 1364 

Gas scrubbing for HaS removal and CH~ enrichment (Z-stage 
in~ec%mr-type scrubber with Cle as aid), 1195 

Gas separation (hydrogen sulfide removal) (By solvent 
extraction), 823 
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G a s i f i c a t i o n  f u r n a c e  ( G a s i f i e r  f o r  s o l i d  f u e l s ;  
production of h igh -ca lo r i f i c - va lue  gas free of HzS and 
COz), 4871 

German use o f  low-grade fuel wlth rich oxygen (Pressure 
gasification to produce a 456 B.t.u. gas), 669 

How to rid natural gas of undesirable sulfur compounds 
(Treatment with NaOH, Fe oxide, NaeCO], 2-stage 
phenolate, phosphate gas, and aqueous amine), 799 

H u m i d i t y  e f f e c t s  i n  t h e  i r o n  o x i d e  p r o c e s s  For t h e  
r e m c v a l  of h ~ d r o g e n  s u l f i d e  f rom g a s ,  262 

Hydrogen sul f ide removed by tr ipotasslum phosphate  (At 
operating temperature cf 200OF), 539 

Hydrogen sul f ide absorption in  alka l ine  wash l iquors and  
the i r  regeneration, 312 

Hydrogen s u l f i d e  removal  from gases (Removal by a t  l e a s t  
3 wash ing s tages  i n  s e r i e s  u s i n g  aqueous c a r b o n a t e d  
a l k a l i  suspens ion  o f  h y d r a t e d  Fe o x i d e s ,  Fe c a r b o n a t e ,  
and basic Fe carbonate), 7E3 

I . G . E .  and t h e  deve lopment  o f  gas p u r i f i c a t i o n  p rocesses  
( 3 2  references; ammonia r e c o v e r y ;  hydrogen sul f ide 
remova l ;  benzene and n a p h t h a l e n e  r e c o v e r y ;  o r g a n i c  S 
compound remova l ;  CO and CC z r e m o v a l ;  gas d r y i n g ) ,  4875 

I n c r e a s i n g  the d e s u l f u r i z i n g  c a p a c i t y  o f  g a s - p u r i f y i n g  
agen ts  ( E f f e c t  of CO z cn d e s u l f u r i z a t t o n ) ,  1310 

Iron o x i d e  reagen t  (Use f o r  removal o f  HzS in f u e l  
gases), 764 

Lime for scrubbing gas i s  e f f i c i e n t  economy~ 270 
Liquid purification (Removal of HaS from town gas), 835 
Low s u i f u "  f u e l  by p r e s s u r i z e d  e n t r a i n m e n t  c a r b o n i z a t i o n  

o f  coa l  ( P r e s s u r e  c a r b o n i z a t i o n  a t  1900°F and 400 ps ig  
m a t h e m a t i c a l  model u s e f u l  in p r e d i c t i n g  S c o n t e n t  o f  
c h a r s ) ,  igO 

Mi lk-of - l ime wash of producer gas (CaO requirements in 
m i l k - o f - l i m e  f o r  S and C02 r e m o v a l ) ,  619 

Modern gas-pur i f i ca t ion plants (Removal of HzS from 
m a n u f a c t u r e d  gas by o x i d a t i o n  methods and 
n e u t r a l i z a t i o n  p r o c e s s e s ) ,  640  

Modern methods f o r  t he  d e s u l f u r i z a t i o n  o f  gases ( R e v i e w ) ,  
469 

New p rocesses  f o r  p u r i f y i n g  i l luminat ing gases by 
removing s u l f u r ,  266 

Nickel and cobalt sub-sulf ide cata lys ts  for decomposing 
o r g a n i c  s u l f u r  compounds i n  w a t e r  gas o r  coa l  gas ,  612 

Organ ic  sulfur compounds in town gas and t h e i r  removal  
(Review of various methods), 689 

Organic s u l f u r  compounds in town gas .  E x p e r i m e n t a l  plant 
for t h e i r  removal (Us ing  t h i o e o l g b d a t e  as c a t a l y s t ) ,  
687 

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  
and l i g h t e r  hydrocarbons are d / s t i l l e d  o f f ) ,  2062 

P o s s i b l e  improvements  in o x i d e  p u r i f i c a t i o n  p r a c t i c e  
(Removal o f  HzS from town gas u s i n g  FegOs; sugges ted  
changes in  me thod ) ,  789 

P r o b l e m  o f  d r y  gas p u r i f i c a t i o n .  I .  Lux mass ( L a u r a  mass) 
as an a c t i v e  s k e l e t o n  c a t a l y s t  ( E f f e c t i v e n e s s  o f  
h y d r a t e d  Fez03 w i t h  v a r y i n g  amounts o f  NazO X A i z03  f o r  
removal  o f  HzS f rom town g a s ) ,  867 

P r o d u c t i o n  o f  e | e c t r l c t t y  v i a  coa l  and c o a l - c h a r  
g a s i f i c a t i o n .  R and D r e p o r t  No. 65,  i n t e r i m  r e p o r t  No. 
3 ( F i r s t  phase o f  s t u d y  o f  p o t e n t i a l  p rocess  
alternatives for c o n v e r t i n g  coa l  or coa l  char i n t o  
e l e c t r i c i t y  v i a  t he  p r o d u c t i o n  o f  low Btu gas f o r  
combus t ion  in  an advanced combined gas-and-steam 
t u r b i n e  power c y c l e ) ,  5480 ( N P - 2 0 0 7 6 )  

P r o d u c t i o n  o f  carbon monox ide and hyd rogen  f rom s o l i d  
ca rbonaceous  f u e l s ,  5178 

Progress  in gas p u r i f i c a t i o n  ( R e v i e w ) ,  794 
P u r i f i c a t i o n  o f  f u e l  gases ( D e s u l f u r i z a t l o n  by i n d i r e c t  

c o o l i n g  f o l l o w e d  by h e a t i n g ) ,  2014 
P u r i f i c a t i o n  o f  gases (Equ ipmen t  and  p rocedu re  f o r  

removal  o f  HaS, COz, o r g a n i c  S compounder h y d r o c a r b o n s ,  
o r  steam from g a s e s ) ,  1338 

P u r i f i c a t i o n  o f  f u e l  gases w i t h  t h e  use o f  l i q u i d s  t h a t  
a b s o r b  o r g a n i c  s u l f u r  compounds ( E f f e c t i v e n e s s  o f  
p r i m a r y ,  s e c o n d a r y ,  and t e r t i a r y  a l i p h a t i c  end a r o m a t i c  
amines ), 1002 

P u r i f i c a t i o n  o f  coke gases by • p r o c e s s  ana logous  t o  the  
T h y l o x  method,  w i t h  s e p a r a t i o n  o f  e lemen tan  V s u l f u r  
( R e a c t i o n  o f  NazAsOa w i t h  HAS), 322 

P u r i f i c a t i o n  o f  c o m b u s t i b l e  g a s e s  f rom o r g a n i c  s u l f u r  
compounds (Rev iew w i t h  27 r e f e r e n c e s ) ,  967 

P u r i f i c a t i o n  o f  f u e l  gases (Removal  o f  S compound, such 
as CSe~ COS, t h i o l a ,  t h i o p h e n e ,  and HaS , and by v i r t u a l  
e l i m i n a t i o n  o f  CO), 1307 

P u r i f i c a t i o n  o f  coke oven and o t h e r  f u e l  gases fnom 
sulfur, 1200 

P u r i f i c a t i o n  o f  f u e l  g a s e s  ( W a s h i n g  w i t h  o r g a n i c  p o l a r  
s o l v e n t  such as  methano l  o r  a c e t o n e  a t  - 3 0 0 ) ,  1293 

P u r i f i c a t i o n  o f  g a s e s  by r e m o v a l  o f  hyd rogen  s u l f i d e  w i t h  
a m i n o  a l c o h o l  s o l u t i o n s  ( D e a u l f u r i z e t l o n  o f  s h a l e  g a s ) ,  
8 7 4  

P u r i f i e r  s y s t e m s  f o r  r e m o v a l  o f  h y d r o g e n  s u l f i d e  feom 
fuel gases (Series o f  interconnected containers 
c o n t a i n i n g  Fe o x i d e ) ,  1336 

P u r i f y i n g  gases such as w a t e r  gas (Removal  o f  HaS w i t h  
a c t i v e  c h a r c o a l ) l  524 

P u r i f y i n g  gas m i x t u r e s  such as f u e l  gases (Washing w i t h  
s o l u t i o n  o f  a l k a l i  s a l t  o f  d i c h l o r o p h e n a t e  and f r e e  

dichlorophenol), 814 
Puri fying a fuel gas containing hydrogen cyanide, 

kN~rogen sulfide~ and a~mcnia (Gas scrubbed in aqueous 
a lka l i  solut ion containing small par t ic les  of S tc 
remove 95~ of HCN, gOl of HzS, and 30~ of NH3), 2056 

Puri fying fuel gas (Containing Hz8 and CO e using 
c i r cu la t i ng  alkal ine so lu t ion) t  282 

Puri fy ing gases (Gas is passed through solut ion or 
e~ulslon of piperidine or i t s  homologs), 295 

Puri fying fuel gases cf hydrogen su l f ide and carbon 
dioxide (Use of aqueous solut ion of ethylendiamlne), 
1235 

Recovering sul fur from gas (NONE), 731 
Recovery of elementary sul fur f r o r  fuel gases (By 

prec ip i ta t ion  using oxides of N), 703 
Recovery of sul fur  frcw fuel gases (Review}, E48 
Recovery of hydrogen sul f ide in the gaseous mixture as 

free su l fu r ,  824 
Recovery  o f  s u l f u r  from f l u e  gas by the use o f  ammonia, 

793 
Recovery of s u l f u r  from gases w i t h  t h i o a r s e n a t e  

s o l u t i o n s ,  859 
R e f i n i n g  o f  m o t o r - f u e l  gas (Removal o f  o r g a n i c  s u l f u r  

compounds by o x i d a t i o n  w i t h  a i r  in the p resence  o f  
FepO~ a c t i n g  as a c a t a l y s t ) ,  630 

Remove! o f  s u l f u r  compounds from town gas by c a t a l y t i c  
h y d r o g e n a t i o n  (Co t h i o m o l y b d a t e  c a t a l y s t  a t  340 o to  
c o n v e r t  o r g a n i c  s u l f u r  compounds t o  H=S), 666 

Removal o f  s u l f u r  d i o x i d e ,  f rom gasea~ 979 
Removal o f  o r g a n i c  s u l f u r  f rom gases and vapors  such as 

c i t y  gas (Us ing  an a c t i v a t e d  a l ka l i  c a r b o n a t e  such as 
t h a t  o f  NaJ, 613 

Removal o f  HaS from m a n u f a c t u r e d  gas by use o f  Fe o x i d e ,  
64g 

Removal o f  o r g a n i c  s u l f u r  from gas (Removal o f  compounds 
such as CSz, COS, and t h i o i s  in 6 - s t a g e  p r o c e s s ) ,  746 

Removal o f  hydrogen s u l f i d e  from gas by us ing  an o r g a n i c  
oxygen car r ie r  (H=S o x i d i z e d  to  HzO and S; comp le te  
removal  p o s s i b l e  because r e a c t i o n  i s  no t  r e v e r s i b l e ) ,  
1088 

Removdl of organic S compounds from town gas (Using a 
c a t a l y s t  c o n s i s t i n g  o f  a b a u x i t e  s u p p o r t  imp regna ted  
w i t h  a s o l u t i o n  o f  Cu t h i o m o l y b d a t e ) ,  657 

Removal of hydrogen s u l f i d e  from gas m i x t u r e s  (Crude 
h y d r o c a r b o n  gases passed hrough chambers w i t h  a d d i t i o n  
o f  a i r  and s team, and b e a t i n g  i n d i r e c t l y  w i t h  cenamlc 
bod ies  to  produced l i t t l e  or  no HAS), 117E 

Removal of s u l f u r ,  vanad ium,  and a l k a l i e s  f rom h e a t i n g  
and combus t i on  gases (Gases p u r i f i e d  by r e a c t i o n  w i t h  
bas ic  compounds such as CaO or  MgC at  600 -800o ;  
c a t a l y s t s  such as FezO 3 or  VaO s used to  o x i d i z e  SGz to  
SC3), 1303 

Removal o f  hydrogen s u l f i d e  fnom f u e l  gases ( T r e a t m e n t  
w i t h  Fe o x i d e ) ,  937 

Removal o f  o r g a n i c  s u l f u r  compounds from gases (Us ing  
Cu--Cr  c a t a l y s t  on a c t i v a t e d  ca rbon  f o l l o w e d  by N( 
h y d r o x i d e  c a t a l y s t  to  remove H=S), 674 

Removal o f  carbon d i o x i d e  and hydrogen  s u l f i d e  f rom gee 
m i x t u r e s  (Gas m i x t u r e  b r o u g h t  I n t o  c o n t a c t  w i t h  aqueous 
KzCO s s o l u t i o n  a t  more than  50,  p r e f e r a b l y  350 t p s i g  
and above 200OF, p r e f e r a b l y  235aF)~ 1334 

Removal o f  v o l a t i l e  s u l f u r  compounds from f u e l  gas (Use 
o f  s c r u b b e r  c o n t a i n i n g  s o l v e n t ,  such as p e t r o l e u m  or  
coa l  t a r  o i l ,  d i s t i l l i n g  at  2 2 0 - 3 6 0 0 ) ,  1372 

Removal o f  H25 on o x i d i z e d  i r o n  (Removal f rom f u e l  gas 
produced by g a s i f i c a t i o n  o f  c o a l ) ,  1968 

Removal o f  HgS from gases by means o f  K~Fe(CN)Q s o l u t i o n ,  
213 

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

Removal o f  o r g a n i c  s u l f u r  compounds f rom c i t y  gas (Use o f  
Luxmasse impregna ted  w i t h  NaeCOa, o r  N a O H - - T I ( O H ) , - -  
C o ( O H ) , - - N i ( O H ) z ,  or  CP(OH)a e t  2 5 0 - 3 0 0 o ) ,  748 

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

Removal o f  hydrogen s u l f i d e  f rom gases by using organ ic  
oxygen c a r r i e r s  (Use of quJnonea and p y r o c e t e c h o ]  a s  
oxygen c a n n i e r s ) t  1382 

Removal o f  hydrogen s u l f i d e  f rom co~pressed  [ f u e l ]  g a l e s  
by the Koppera po tash  processw 5?3 

Removal of hydrogen s u l f i d e  f rom f u e l  gases ( S t u d y  o f  Fe 
o x i d e  form most s u i t a b l e  end a t t e m p t  t o  improve speed 
of r e a c t i o n ) ,  658 

Removal o f  s u l f u r  compounds from f u e l  gases ( U s i n g  Fe, 
Co, N i ,  Zn,  o r  $n mc l ybda te  ms c a t a l y s t ) ,  659 

Removal o f  hydrogen s u l f i d e  f rom gases (HzS removed f rom 
f u e l  g a s e s  by w a s h i n g  w i t h  a q u e o u s  s o l u t i o n  o f  
s u s p e n s i o n  c o n t a i n i n g  compound  on c o m p o u n d s  o f  Zn o r  
Cu, such as o x l d e l  h y d r o x i d e ,  o r  c a r b o n a t e  wh ich  r e a c t  
i r r e v e r s i b l y  t o  fo rm i n s o l u b l e  Zn o r  Cu compounds), 
1103 

Removal o f  o r g a n i c  s u l f u r  compounds from c i t y  gas by wood 
c h a r c o a l  (Passage o f  gas ove r  c h a r c o a l  f o r  removal  of 
o r g a n i c  s u l f u r  compounds) ,  623 

Removal o f  S f rom g a s  by b r i n g i n g  i n  c o n t a c t  w i t h  hea ted  
c a t a l y s t  formed o f  ZnO, 283 

Removal o f  s u l f u r  compounds f rom f u e l  gases (Removal o f  
o r g a n i c  S compounds by passage o f  gas ove r  c a t a l y s t  o f  
a c t i v e  o x i d e  o r  s u l f i d e  o f  Fe ) ,  1309 

Removal of n i t r i c  o x i d e ,  hyd rogen  c y a n i d e ,  and hydrogen 
s u l f i d e  f rom g a s e s  ( U s e  o f  Fe o x i d e ) ,  813 
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~ e ~ o v a l  c f  hNdrc~en  s u l f i d e  f rom gases (Use of  Fe o x i d e  
to  remove H~S; equipment)~ el4 

femoral cf erga~[c sulfur from town gas (Reduction Of 
o r g a n i c  ~ t~ IQ 9 r a i n s / l O 0  c o .  f t .  o r  l e s s  by o x i d a t i o n  
cf CS~, C~, and thisls tc S~; removal of S~a by 
~crubbeP), S~ 

Re.ova| oC h~drcoen sulfide from gases (HaS removal using 
ferric ferret?snide b~ adding sufficient FeSO~ %o react 
w i t h  hCH; wa~hin~ at 20-500}, ?82 

Pemoval  of hydrogen sulfide from gases (B N passage 
through ~ c r  6 towers ceniaining a suspension of FeeOs 
in Na or NH~ carbonate sclutien), 707 

Ne~oving h~dpcge~ sulfide from ~ases (B~ passing through 
suspension of basic ferric salt in a ferric salt 
solution}, 211 

Re~ovlng h~droge~ sulfide from a gas mixture with a 
purlficaticn material a~d then revivifying that 
t a t e r i a l ,  ~26 

~e~vi~g hNdrege~ s~Ifide from fuel gas (By contact wl%h 
e s o l u t i o ~  o f  two e l e c t r c l N t e s  such as  HaPG ~ and 

Removing sulfur dioxide fro~ fuel gas (Use of high- 
frequenc~ electric discharge}, 402 

Removing sulfur compounds frc~ gaseous fuels, with the 
reccuer~ c~ clerestory gullet, 749 

Removing  s u l f u r  d i o x i d e  f r em f u e l  g a s e s  a t  t h e r m a l  
g e n e r a t i ~  p l a n t s  f a r  e l e c t r i c  p o w e r .  I l l .  E f f e c t  o f  
the nature and p r e l i m i n a r y  treatment of a reagent on 
the degree of purification (Removal of S dioxide using 
l i m e :  t c  o b t a i n  h i g h  d e ~ r e e  o f  p u r i f i c a t i o n ,  g r o u n d  
( h a l  k or l i m e  shouio he ussd), 14!9 

RemovinQ we~k ~ e s e o u s  acid~ from gases (Bse of diamines, 
pol~amine~, e~d salts st a~ine-~ imlno-, or tertiary N- 
acid deriva%ive~), 45~ 

Report of drQaeic S~Ifur Commit%we (Use of piperldine and 
morpholl~e for removal of srganic sulfur compounds frsm 
gases), 6~0 

Geport of Cosm[ttee of Enquir~ on Sulfur Removal [from 
t c ~ n ' a  gas] (Removal e f  organic S compounds using 
active C or oil washing), 6~2 

~epcrt e~ the r e m c v e l  of sulfur compounds from town gas 
down to 10 grains per !00  cubic feet (Active C process 
for benzene extraction to remove thiophene and,some 
CS~; catalytic p r o c e ~ s s  t n  remove CSa and llttle Of 
t h i c p h e n e ) ,  441 

~estricting en~ission ef h~dregen sulphide and other 
sulphur-containing cmmpounds~ except sulphur dioxide, 
fro~ gas g e n e r a t o r s  in ccke~ gags and coal-constituent 
proceb~in~ plants (Specifications on air pollution), 
1216 (PB-221191-T) 

Z iS fuji ~ases, 6~0 
Semi-industri,~l t e s t s  on l i q u i d  puriflcation [of city 

gas] (Staatsmijne.--~tto process), 733 
5NO - where wil~ it come frem~ end how much w i l l  it cost 

(Co~] uasification a~d desulfurizatimn o f  resultant 
f u e l  @er), 1739 

Solid chemical absorbe~%~ f o r  gases. Part A: removal of 
h~drog~ sulphide frsm coal gas° (Chap. 8) (Catalytic 
re~ev~i ef organic sulfur compounds from f~el gas)~ 

gtretf=rd p~ccess (Sw~ete~in~ of natural and industrial 
ga~ bycomplete removal of H sulfide and partial 
removal OF organic S compounds), 1950 

~tudie~ and ~xpePiman%~ on the dry purification of coal 
ge~. I. ~e,~le~ of the known facts and %he technique of 
dr~ purlfication [Removal of HaS by FelOn), 725 

Studies and expsriments on the dry p~riflcation of coal 
ga~. If. E<peri~eatal research on laboratory s~mples of 
purif~ins ~assa3 [Activit~ of pyrites ashes and red 
mud), ?56 

5 u l f l d e ~  rsmovai from fuel Gases containing no oxygen~ 

SulfinoI grocs~s (Refusal of acidic gas constituents such 
aa H ~ulflde, C dioxide, and meroaptans from neutral~ 
r ~ f i n e r y ,  and s g a t h e s i s  gases)~ 1952 

Sulfur re~oval from fuel gases by dry methods (Chemistry 
~f  the process u s i n g  Fe oxide)~ 862 

S.lfur removal. R e p o r t  of the Institution of Gas 
Engi~esrs' Committee of ~nquiry (Removal o f  organic S 
compound~ f r o m  town gas b~ the active carbon process, 
the eIl-~shing process, and the catalytic process), 
61~ 

~lfur removal from gases~ 1377 
5upgleme~tal pipeline gas f r o m  coal bN the hydrane 

proces~ (Direct conversion of coal wlth 8 to siva CH; 
ii00 p~i o f  H f l o w i n g  upward through f r e e - - f a l l i n g  
pulverized c o a l  at 725s), 5331 

S u p p o r t e d  ca~el~%s f o r  removal o f  o r g a n i c  s u l f u r  
compound,; Tram eombastible gases (Activated AlcOa iS 
d e h y d r a t e d  and heated te !~S0-1350 ° t o  g i v e  corundum 
(~--AlaO:~); porous p r o d u c t  soaked i n  solution o f  NI 
aulfate; pellets are dried ~t lOOO; N1 sulfate reduced 
by real gas to NizS e %0 be used for decomposition o f  
organic S compounds), 1~2~ 

Synthesis of gasoline from carbon monoxide and h~drogen. 
LXUIi. Desulfurizing ab[lit~ of various metal 
h~drcxides (Re.coal of organlo S sompounds using 
bydroxldes of Fe, Ni~ Co~ Cu~ Nn~ or Cd with 
kiesel~uhr}, GOS~ 

Synthetic fuel gas parifleation by the Selexol process 
( S e l e c t i v e  removs t  Of HaS and COS), 1967 
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Treatment of hot gases with CaCle solution prier tc 
removal of sulfur wi%h metallic oxides in alkalies, 256 

Use of pyrite cinders in town-gas purification 
(Comparison with natural iron oxides for HsS removal), 
913 

Use of water-works mass in dry (sulfur) purification 
(Removal of HaS from manufactured gas)~ 1015 

Washing out carbon dloxide and hydrogen sulfide from raw 
gases (Use of acetone, CHsCOOCzHs, CHzCOOCsHv; use of 
metal halides to react with HsS)~ 930 

Wet purification of illumlnatlng gas. I. Separation of S 
by metal %hiosulfate. ~uall%ative study of %he 
r e a c t i o n s  SO s + 2HzS = 2HsO + 3S and HsSaOz + 2H2S = 
3HzO + 4S. Blank tests made at the 'ICatalana de Gas,'' 
Barcelona, August and September, 1918, 617 

FUEL GAS/DRYING 
I.G.E. and the development o f  gas p u r i f £ c a % l o s  processes 

(32 references; ammonla recovery; hydrogen sulfide 
removal; benzene and naphthalene recovery; organic S 
compound removal; CO and CO s removal; gas drying), 4875 

FUEL GAS/ENRICHMENT 
Fuel gas enriched wlth methane ( 5 0 0 0 ,  catalytic 

production from CO--H and CH~ diluent gas), 4152 
FUEL GAS/PRODUCTION 

Advances in the field of gas production in 1935. II 
(Review of patent literature), 3365 

Alternative methods af gas productien, 3869 
Apparatus for producing pipeline gas b~ hydrogenation of 

coal (Coal converted to methane by reaction of H at 
elevated temperatures and pressures), 5219 

Applloa%ion of oxygen in large quantities for the 
manufacture of illuminating and synthesis gases from 
coal (By complete gaslflcatlon), 3598 

Autogenous carbonize%ion for %he continuous production ef 
coke and gas (Description of equipment), 4870 

Brown coal gas for city and synthetic purposes. Kassel 
parallel current chamber~ system 8ubiag-Didier, 3210 

Catalytic process for preparation of a OHm-rich fuel gas 
from manufactured gas (NONE), 3361 

Changes o f  combustion properties of gas produced bN means 
o f  pressure gasification o f  coal after carbon dioxide 
removal and oarburetion, 5003 

Char oil energy development. Period of operation July 
1972-June 1973. R and B report No. 737 interim report 
No. 2 (Engineering data to be used for deslgn of 
commercial plant, commercial potential of products of 
COED process), 7181 (NP-20129) 

Chemicals from coal hydrogenation (30,000 barrel per dan 
plant would produce S.I~ tar acids, 50.8~ aromatics~ 
16.4~ LPG, and 2S.7~ gasoline), 2802 

Chemistry in gas manufacture (Review wlth 42 references), 
3506 

C l t y  gas f r o m  c o a l  by s e l f i g n i t i o n  tm a g e n e r a t o r  (Gas  
generator is charged with coal~ sealed~ and pressure 
increased %0 30 a%m with superheated steam), 5433 

Clean fuel gas from coal gaslficatlon (Lurgi process 
followed by Alkazid wash to remove HsS from the fuel 
gas), 1697 

Clean power from dlrty fuels (Production of fuel gas by 
L u r g i  gasifioatlon of coal), 1783 

Coal and technical alternatives (Power p r o d u c t i o n  based 
on lean fuels p r o d u c e d  by c o a l  gaslficatlon), 5201 

Coal can also yield llguid fuels (Laboratory 
experiments), 6888 

Coal feeding to a high-pressure gasification process 
(Finely divided coal at atmospheric pressure mixed with 
c a r r i e r  g a s  a t  p r e s s u r e  a b o v e  t h a t  o f  g a s i f i c a t i o n ) ,  
5008 

Coai  g a s l f i c a t i o a  ( O x i d a t i o n  o f  c o a l  p a r t i c l 6 s  i n  m o l t e n  
Na sulfate; S compounds removed by Na oarbonate)~ 85~8 

Coal gaslfieation for electrical power (Economies of use 
of fuel gas derived from coal), 529S 

Coal gasifleation for electric power genera%imn (Use of 
fluidized-bed reactors), 5483 

Coal gaslfica%ion plants may ba solution to g. S. gas 
shortages (Production of clean fuel gas, synthesis Sos, 
or high 8tu gas from coal by Koppers-To%zek process), 
1761 

Coa l  g a s i f i c a t i o n  ( P r o d u c t i o n  o f  h l g h - m e t h a n e - e o n t e n t  
natural gas subtitute)~ SS66 

Coal  g a s i f i c a t i o n  (A  c y c l i c  p r o c e s s  f o r  t h e  p r o d u c t i o n  o f  
fuel gas), 4~76 

Coa l  gaslfication~ a state-of--the--art review (Chemical 
prlnelples o£ coal gasifica±lon, developments from 1955 
t o  1950, and from 1950 t o  1973, p r o d u e t l o n  o f  synthetic 
natural gas and low b t u  fuel gas from (call and 
underground gasifioatlon of coal; reviews with $2 
references; diagrams and flowsheets)~ 5327 

C o a l - t o - g a s  sys tem makes two f u e l s  f r o m  one lump o f  c o a l  
( G a ~ r e t t  p y r o l y s i s  p rmcess )~  7188 

Coalplex. Gas, g a s o l i n e ,  and electricity from c o a l  
(Review with 78 references)~ 6998 

COED [Char Oil Energy Development] plan% far coal 
conversion (Pyrolysis o f  coal with heating value 12.800 
B%u/Ib), 7166 

Coke and ~as production ef gas works~ with speelal 
at%entlon %o the use of n o n c a k i n g  or peorIH caking 
c o a l s ,  3834 
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Combined gas /s team t u r b i n e  o p e r a t e d  power p l a n t  us ing  
p r e s s u r e  g a s i f i c a t i o n  o f  coa l  i n  the K e l l e r m s n n  power 
s t a t i o n  a t  Luenen,  5230 

Combus t i b l e  gas (Gas p r o d u c t i o n  from coa l  c a r b o n L z a t i o n  
equ ipment  is increased by us ing  c a r r i e r  gas d e r i v e d  
f rom g a s i f i c s t l o ~  s e c t i o n  o f  2 - s t a g e  comp le te  
g a s i f i c a t i o n  p l a n t ) ,  4517 

Commercial and industrial fuel gases from coal, 4911 
Continuous production of combustible gases (Combustible 

gases (fuel gas, synthesis gas, and H) produced by 
reformation or gasification of carbonaceous mater ia l ) ,  
4868 

Conversion of coal to clean power (Comparison of Lurgl 
and Agglomerating ash processes of gasification for 
production of clean fuel gas for use in combined cycle 
power p l a n t s ) l  5264 

Conversion of solid fossil fuels into hydrocarbons 
( P r o d u c t i o n  of liquid fuels, city gas,  and chemicals), 
3010 

C o n v e r s i o n  of liquid h y d r o c a r b o n s  i n t o  fuel gases 
( H e m a t i t e  c a t a l y s t ~  1450-6500F)9  4244 

C o n v e r s i o n  o f  sol id f o s s i l  fuels t o  h l g h - B t u ,  p i p e l i n e  
gas (Method d e s c r i b e d  f o r  making f u e l  gas t h a t  i s  
t n t e r c h a n g a b l e  w i t h  n a t u r a l  g a s ) t  5067 

C o n v e r s i o n  c f  c a r b o n a c e o u s ,  s o l i d  f u e l s  to  p r i n c i p a l l y  
methane ( R e a c t i o n  in 1st  zone:  C + 4H z * 2H 2 + 32 .750  
B tu ;  in  2 nd: O.5CH~ + HzO . 2H 2 + 05C0 z + 3 5 . 5 4 5  B t u ) ,  
4266 

Cracking process in  gas-making i n d u s t r y  (1250 Btu)~ 7046 
Decomposition of coal substances of Northern Bohemian 

l i g n i t e s  under increased pressure (Gas obtained at h igh  
p r e s s u r e  c o n t a i n e d  more methane and l ess  Hi 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  ~ec reased  semicoke and t a r  
yield and increased gas yield), 5092 

Design and preliminary operation o f  a s l a g g i n g  fixed-bed 
p r e s s u r e  g a s i f i c a t i o n  p i l o t  p l a n t  ( 4 - s e c t i o n  p i l o t  
g a s i f i e r  b u i l t ) ,  4801 

D e t e r m i n a t i o n  o f  t e m p e r a t u r e s  in  underg round  gas 
p roduce rs  on the b a s i s  o f  measurements o f  the  degree o f  
swelling cf roof rocks (Air used as oxidizing agent), 
5101 

Development of new processes of coal gasification (Review 
o f  ~e thods  o f  m a n u f a c t u r e  o f  s u b s t i t u t e  n a t u r a l  gas 
with iO r e f e r e n c e s ) ,  5342 

Down-draft coal gasificsticn pilot plant (Equipment), 
4815 

Economic e v a l u a t i o n  of a process to  produce ashless, low- 
sulfur fuel from coal, 5163 

Economic study of pipeline gas production from coal 
(Critical a-alysis of several processes), 5205 

Economics of ~enerating c l e a n  fuel gas from coal using an 
air-blown two-stage gasifier, 5235 

Effect of ¢oisture in coal on its pressure gasification 
(Effect of 13.5-37.7~ by w t .  w a t e r ;  e f f e c t  on 0 
c o n s u m p t i o n ) ,  4972 

Enery-producing gas fror fine-grained coal (Gasification 
of fine-grained coal in fluidized bed with inert 
s u b s t r a t a  at  more than  2 arm w i t h  s t e a m - - a i r  b l a s t ) ,  
5~54 

ErA sponsors coal combustion process (Gasification of 
coa l  w i t h  a i r  in mo l t en  Fe ba th  p r o d u c l n  f u e l  g a s ) ,  
5506 

European gas economy, 3718 
Finding fresh uses for coal (Flow charts, b r i e f  

d e s c r i p t i o n s ,  and economic c a l c u l a t i o n s  f o r  new c o a l -  
p r o c e s s i n g  methods deve loped  by US c o m p a n i e s ) ,  5053 

F i xed -bed  gas g e n e r a t o r  w i t h  l i q u i d  s lag  ren.oval  a t  
a t m o s p h e r i c  p r e s s u r e  ( F l u x e s  used were p ig i r o n  s lag  
and d o l o m i t e ) ,  5001 

French e x p e r i m e n t a l  s t a t i o n  f o r  the  m a n u f a c t u r e  o f  c i t y  
gas and s y n t h e s i s  gas from Fuveau Bas in  l i g n l t e s .  I. 
E x p e r i m e n t a l  s t a t i o n  at  D i g o l n  (NGNE)s 3609 

Fuel gas ,  e s p e c i a l l y  s y n t h e s i s  gas ( P r e s e n c e  o f  t a r  and 
h y d r o c a r b o n s  in gas from bituminous coal p r e v e n t e d  by 
e x p o s i n g  pcwdered coa l  to  such h igh  t e m p e r a t u r e s  t h a t  
hydrocarbons are decomposed), 4823 

Fuel gas (Gas o f  high c a l o r i f i c  v a l u e  made f rom s o l i d  
powdered or finely g r a i n e d  fuels by making s t a r t i n g  
m a t e r i a l s  r e a c t  w i t h  a i r  c r  Ov s team,  and COz) , 4338 

Fuel gas ( H e a t i n g  v a l u e  o f  15000 Btu /mS;  made by 
g a s i f i c a t i o n  of solid f u e l ;  3 r e a c t i o n  zones ;  obtain 
gas high in CH~), 4011 

Fuel gas ( P r o d u c t i o n  o f  c o m b u s t i b l e  gas by h e a t -  
r e g e n e r a t i v e  cyclic process in which hydrocarbons are 
caused to  r e a c t  w i t h  o x i d i z i n g  gas in p resence o f  
c a t a l y s t  a t  high t e m p e r a t u r e ) s  4043 

Fuel gas,  4272 
Fuel gas (Hydrocarbon distillate ( b . - 1 B  to 163 ° ) b r o u g h t  

I n t o  c o n t a c t  wlth c a r b o n i z e d  coa l  at 704o)s 4496 
Fuel gas, especially synthesis gas 9 from gas g e n e r a t o r s  

w i t h  t a p h o l e s  ( F l u i d l z e d  bed g a s i f i c a t i o n  o f  coa l  or  
d r y  l i g n i t e ) ,  4524 

Fuel gas by i n - s i t u  p a r t i a l  combus t i on  o f  a coa l  seam 
(Bore  h o l e s  p r o v i d e d  at  coa l  seam f o r  i n t r o d u c i n g  
m a t e r i a l  and r e a v i n g  p rGduc t s ;  n u c l e a r  r e a c t o r  
p r e f e r r e d  tc heat  m a t e r i a l s ,  e . g . ;  water~  h y d r o c a r b o n s ,  
for i n j ec t i on ) ,  5Oll 

Fuel gas from law-grade bitumlncus coal, 4008 

Fuel gas from a g r a n u l a t e d  s o l i d  f u e l  (Coa l  g a s i f i e d  w i t h  
air in fluldized bed) ,  3800 

Fuel gas from molten iron coal gasification (190-940 
B t u / f t  a ) (Rev iew w i t h  3 r e f e r e n e c e s ) ,  5359 

Fuel  gas from s o l i d  f u e l s  ( F u e l  g a s i f i c a t i o n  w i t h  0 and 
steam at  15-30 atm and u n d e r  d ry  a s h - r e m o v a l  
c o n d i t i o n s ) ,  4898 

Fuel gas of high calorific value and synthesis gas low in 
methane (From g a s i f i c a t i o n  o f  coa l  in a 2 -zone  
g e n e r a t o r ) ,  4523 

F u e l - g a s  p r o d u c t i o n  by the  g a s i f i c a t i o n  o f  c a k i n g  coa l  
d u s t ,  4588 

Fuel gas p l a n t s  f o r  the p rocess  i n d u s t r i e s  burn coa l  
c l e a n l y ,  e f f i c i e n t l y  ( D e s c r i p t i o n  o f  Gas I n t e g r a l  f u e l  
gas g e n e r a t o r ) 9  5627 

Fuel  gas p r o d u c t i o n  f rcm g r a n u l a r  and powdered f u e l s  
(Fue l  I s  brown coa l  d u s t :  g a s i f y i n g  agen t  i s  m i x t u r e  o f  
s team,  a i r ,  and O; e q u i p m e n t ) ,  4684 

Fuel  gases ( P r o d u c t i o n  in f l u l d l z e d  bed o f  f i n e l y  d i v i d e d  
coa l  o r  c o k e ) ,  3802 

Gas g e n e r a t o r  f o r  f l u l d i z e d - b e d  g a s i f i c a t i o n  o f  f i n e -  
g r a i n e d  f u e l  (Gas g e n e r a t o r  c o n s i s t s  o f  s e c t i o n s  f o r  
d r y i n g ,  s e m i c o k i n g ,  c o k l n g s  and g a s i f i c a t i o n ) ,  5021 

Gas g e n e r a t i o n  under  p r e s s u r e  from c o a l ,  g a s o l i n e s  and 
n a t u r a l  gas ( Q u a n t i t y  o f  steam n e c e s s a r y  f o r  
g a s i f i c a t i o n  r e d u c e d  and  c o n t e n t  o f  CC l o w e r e d  by 
c o n v e r s i o n  o f  CO; c r a c k i n g  o f  raw gas i n c r e a s e d  H 
c o n t e n t ) ,  4985 

Gas m a n u f a c t u r e .  I .  Process su r vey  (Growth  and 
deve lopment  o f  B r i t i s h  gas i n d u s t r y  1955-65 and ma jo r  
c o a l - b a s e d  g a s - p r o d u c t i o n  p rocesses  ( L u r g i ,  
carbonization, and water gas) are reviewed), 4947 

G a s - t u r b i n e  f u e l  f rom s p r e s s u r i z e d  gas p roduce r  ( T e s t s  
o f  3 c o a l s  used i n  m o d i f i e d  p r e s s u r i z e d  gas p r o d u c e r ) ,  
3991 

Gases for use as f u e l  (Liquid and solid fuels 
h y d r o g e n a t e d  at  50-150 arm and 800-900  ° to g i ve  gases 
r i c h  in methane)~ 3005 

Gasification of s o l i d  fuels for the production of fuel 
gas of low carbon monoxide content (Optimum conditions 
f o r  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 g e n e r a t i o n  o f  gas 
low in  CO s i m i l a r  to  coke -oven  gas t o  town gas; usua l  
c o n v e r s i o n  c a t a l y s t s  o f  o x i d e s  o f  Fe and Cr can be 
used,  a l s o  o x i d e s  or  s u l f i d e s  f rom Groups VI and V I I I ) ,  
4794 

G a s i f i c a t i o n  and d e s u l f u r i z a t l o n  o f  coa l  f o r  power 
g e n e r a t i o n  (Program f o r  deve lopment  o f  c o a l - b u r n i n g  
power s t a t i o n  t h a t  can ~eet  f u t u r e  s t a c k  e m i s s i o n  
s t a n d a r d s ;  coa l  mprocess lng  system t h a t  produces S - f r e e  
g a s ) ,  5418 

G a s i f i c a t i o n  6 f  Rh ine brown coa l  w i t h  Rhine w a t e r  ( P i l o t  
e x p e r l e m e n t s  on g a s i f i c a t i o n  o f  c rude  l i g n i t e  
c o n t a i n i n g  55~ water), 5389 

G a s i f i c a t i o n  c f  s o l i d  f u e l s ,  4370 
Gasi f icat ion of fuels by oxygen ( G a s i f i c a t i o n  i s  more 

e f f e c t i v e  when e n r i c h e d  gas and steam-O blowing were 
used i n s t e a d  o f  s t e a m - a i r  blowing), 4751 

G a s i f i c a t i o n  o f  f i n e  coke and c o k e - c o a l  m i x t u r e s  
( P r o d u c t i o n  o f  a gas w i t h  a h e a t i n g  v a l u e  o f  1251 
c a l o r i e s ) ,  3304 

Gasification of low volatile fuels, 3413 
Gasification of brown coals in s fiuidized bed under 

p r e s s u r e  to  o b t a i n  f u e l  gases f o r  use in  t h e r m a l  power 
stations (Efficiency of gasification increased from 
57.8-64~ a t  low p r e s s u r e  to  7 0 - 7 2 . 6 ~  a t  20 atm)s 5029 

Gasification of solid fuels ( O p e r a t i o n  cf industrial 
f u e l - g a s  g e n e r a t o r s ) ,  4941 

G a s i f i c a t i o n  of h i g h - s u l f u r  coals i n  a f l u f d i z e d  bed 
under  p r e s s u r e  (Good q u a l i t y  f u e l  gas ( h e a t  o f  
combus t i on  1100-1270 k c a l / c u  m) o b t a i n e d  by c o n t i n u o u s  
steam air fluldized bed g a s i f i c a t i o n  of h i g h - S ) ,  5416 

G a s i f i c a t i o n  o f  w a t e r - c o n t a i n i n g  coa l  ( M a t e r i a l  hea ted  by 
He gas ( e . g . ,  e x i t  gas from n u c l e a r  r e a c t o r )  or  by 
p l u n g i n g  t h r o u g h  mo l t en  Pb a t  1 0 0 0 0 ) ,  5175 

G a s i f y i n g  unde rg round  coa l  d e p o s i t s  (C d i o x i d e  r e a c t s  
w i t h  C in coa l  d e p o s i t  t o  rum COl c o n b u s t i l e  gas 
p r o d u c t  i s  o f  much h i g h e r  q u a l i t y  t han  gases o t a l n e d  by 
b l o w i n g  s i r  i n t o  coa l  d e p o s i t s ) ,  5173 

G e n e r a t i o n  o f  h e a t i n g  gas f rom s o l i d  f u e l s  ( G a s i f i c a t i o n  
a t  h igh  t e m p e r a t u r e ;  use c f  h y d r o c a r b o n  oil t o  reduce 
c a r r y - o v e r  o f  coa l  p a r t i c l e s  in  gas s t r e a m ) ,  4031 

German u t i l i t y  p l ans  800 MW combined c y c l e  p l a n t  u s i n g  
coa l  g a s i f l e r  (Uses L u r g i  coa l  gssifier), 5535 

High B . t . u . - c o n t e n t  gas from ca rbonaceous  solid fuels 
( T h e r m a l  e f f i c i e n c y  o f  p r o d u c t i o n  o f  i l l u m i n a t i n g  gas 
i n c r e a s e d  by o p e r a t i n g  a t  a b o v e  30 a r m ) ,  4597  

Hydrogasificstion of p r e t r e a t e d  coal for pipeline gas 
p r o d u c t i o n ,  5046 

Hydrogasificatlon of pretreated coal for p i p e l i n e  gas 
p r o d u c t i o n  ( T e s t s  a t  1000 ps ig  and between 1200 and 
1900°F), 4988 

Hydrogena ted  COED oil (Conversion of coal by fluidized 
bed pyrolysis i n t o  gas ,  oils and c h a r ;  c a t a l y t i c  
h y d r o g e n a t i o n  p l a n t  c o n s t r u c t e d  to  h y d r o g e n a t e  o i l ;  
d e s u 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 ,  midd le  
d i s t i l l a t e ,  gas oil, and bottoms), 5254 

Industrial destructive distillation of coal from the 
Ekibastus deposit (Coal Is suitable for recovery of 
fuel gas), 4607 

innovations in the field o f  gas p r o d u c t i o n  i n  1937, 3290 
I n t e r a c t i o n  of wate r  vapor  w i t h  the  carbon of s o l i d  fuels 



637 FUEL GAS/PURIFICATION under pressure (At h i g h e r  p r e s s u r e s ,  y i e l d  of gem from 
a c t i o n  o f  stea~ On hot C increases, but percent 
conversion o f  HaD decreases), 7427 

Lurg i  p r e s s u r e  ~ a ~ i f i c a t i o n  a~ a modern  msthod  f o r  
p r o c e s s i n c  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  to  India), gldO 

Natural gas processing plant (Ssparation of sassous 
compounds an/ liquld condunsate; production of fuel 
gas, ~tahillz~d co,dentate for gasoline blendlng, low 
pressure ~as fop indu~tri~l and domestic fuels~ and 
elemental ~; H~fi absorbed from gaseous streams with 20~ 
aqueou~ m~noethanolami~e a~d oxidized %o S), 1142 

New fuel~. Old Coal (Design and construction of 
gasificetic~ reactors; liquid fuel p r o d u c t i o n  u s i n g  
fiuldized bed tschnlqoe~), 528S 

Office cf Coal l~ese~rch ccntlnues liquid extraction 
projects (~evle~ o f  projects for c o a l  conversion i n t o  
c i t  N ga~ and ~a~cline), 6828 

Oxidizing-pressure d i s t i l l e t l o n  of s o l i d  fuels (Use of 
c o ~ p r e ~ e d  O~ and s u p e r h a a t s d  steam), 3557 

Perspectives cf utilization of pulverized fuel for 
production of technical and heating gas (Pyrol~sis 
carried out in tubular reactors with exterior heating; 
flow of ~tea~ used %o carr~ fuel dust through reactor; 
fuels are ~ccd raw materials for gas production; 
calorific value of raw gas from bituminous shale was 
>ZSO0 Kcal/m~; achieved complete decomposition of tar 
and increased y i e l d  of l i g h t  gasoline), 7117 

Physical and chemical reactions of carbonization (3000 
ft~ gas/ta? with heating value of 700 tc 800 BTU and 
ctl yleld doub|e that of other processes), 122 

P i p e l i n e  qas f~Om coal, ~88~ 
P i p e l i n e  ga~ f:~ coal b~ methanatlon o f  sNnthesis gas 

(Over gO~ H + CO conversion to methane malntatned f o r  
e x t e n d e d  p e r i o d ~  o p e r a , i n 9  a t  30 -300  p s i g  and 6 0 0 -  
900oF; ~o~t activ~ catal~ts were  Ni on kleselguhr and 

Dove[ ~ns~ Ni; i05 references), 4874 
Pipeline ~e~ fro~ co~l using nuclear heat (Pipeline gas 

cannot be manufactured at low enough price %o compete 
with  natural gas), ~90~ 

Pipeline gas from coal b~ methanation o f  synthesis gas~ 
48%a 

Fo~er plant ir, tegrated with pressure gasification o f  coal 
(Production of  fuel gas t o  run g a s  turhines), 5221 

Preparation of substantially carbon monoxide-free gases 
of high calorlfic value (CO-containing gaseous mixture 
treated Wi£~ Hi catalyst at 400-6000  at 10-20  aim; 
cataIVut pr.~fe~abl~ ~-20~ Ni on oxide of Group II), 
4~}32 

Prep~retio~ of e ~as s i m i l a r  to natural gas from c o k e -  
oven 9as (Ha%she and stea~ added t o  c o k e - o v e n  gas; 
~lxturc p ~ e d  through catal~st bed containing Ni and 
1% alkali cn aluminium oxide at 500 ° and 20 atm)~ 4970 

Preparation ef g~eou~ fuel,--gas from salid fuels 
(ReView), 3715 

|re~u~e 9au[ficction of so~e noncoking coals, 5213 
Proce~ e~d e q u i p m e n t  for the production o f  fuel gas o r  

fuei~ (R~d,~c%ion of ceal b~ COe) , 3554 
ProcesSeZ fc~ the manufacture of synthetic gas 

(Co~prehe~:!ive summ~r~ with 46 references), 3332 
Producin~ fuel ~az fro~ solid carbonaceous fuels, oxygen, 

a~d ~tea~, 4703 
P r o d u c t i O n  e~ c i t~  g~s f rom s o l i d  and liquid fuels (Study 

of ~a~ific~t]on of  coal u~der pressure and combination 
with 9asiflcation cF liquid hydrocarbons or with 
oarhuretiou of H-rich gas from natural gas), 4984 

Production Of gas fro~ Coal b~ the Koppers~Totzek 
proce~ (H~tic of calorific value o f  gasto that of  
c o a l  wa~ 7 ~ - 7 7 ~ ) ,  S&07 

Prod~ctlon o f  a feel 90~ from coals of the Angren  
dese~it~ tn the ga~ producers of ~air--fountain ~ Type 
(Gahtfio~tlon of  low-grade brown coal flnes can be  
, : o ~ e r c i a [ l ~  realized in a i r - - f o u n t a i n  c i r c u l a t i o n  t y p e  
~a~ pvoducer~ w i t h c a t  p r e l i m i n e r ~  b e n e f i c i a t i o n  o f  raw 
fuel)~ 4186 

Production ef sa~es containing methane (Finely divlded 
carbonaceou~ =aterial l s  heated at 800--1000 ° in H), 
501~ 

Prod~ctioe of fuel ~a~ from carbanaceous solid fuels 
(Slur,~ o~ crushed coal passed through heating cell %o 
puluerla~ and heat coal; fine coal is carbonized by hot 
ga~e~: c e , ~ p o s i t i o n  o f  pPodac t  iS H 40, CH~ 46 ,  CO 12 ,  
NI, CO~ i, and HzO i~), 3918 

ProducZicn of dssulphurised liquids and gases from coal, 
5355 

Produetion of municipal gas b~ gasification of solid fuel 
(Hi~torieal review of gas production; advantages of 
h i s h - p r e s ~ u r e  system), ~51 

Praductlos of carbon monoxide and hydrogen from solld 
carbonaceous fuels, 5178 

Production of hlgh-value anti-knox fuels b~ cracking low- 
temperature c~al tar (approx. 4500C and 7 aim and 17 
aim; 1300 HTU gas), 7041 

Production of synthetic fuels from coal by h~drogenation 
under medium pressures (Production of  gasoline, diesel 
o [ i ,  gas and char), 6858 

Production of  z ~ n t h e s i s  Sag and lean gas from coal and 
oil (E~v~ew wlth 26 references), 4873 

Prcspscts for utillzaticn of gases containing carbon 
mouoxide and hHdrogen in synthesis of  chemicals and 
fuels (Use of CU and H from cheap brown coals in 

s y n t h e s i s  o f  c h e m i c a l s ,  l l q u t d  f u e l s ,  and  h i g h  
c a l o r i f i c  v a l u e  g a s ;  e q u i p m e n t ) ,  4744 

P u r i f i c a t i o n  o f  c o k e - o v e n  g a s e s  and  p r o d u c t i o n  o f  a 
c o m b u s t i b l e  g a s  r i c h  in  h y d r o g e n  and c a r b o n  monoxide  
( C r u d e  c o k e - o v e n  g a s  p u r i f i e d  and most  o f  a rg  
a r o m a t i c s ,  n a p h ± h a l e n e ~  n i t r o g e n  compounds ,  and S 
compounds r emoved  u s i n g  s t e a m  and o x i d e  c r  s u l f i d e  
c a t a l y s t ) ,  1371 

Rapid  h i g h - t e m p e r a t u r e  h i g h - p r e s s u r e  h y d r o g e n a t i o n  c f  
b i t u m i n o u s  c o a l  ( N o n c a k i n g  h l g h - v o l a t i l e  c o a l  g a s l f l e d  
in  R a t  8 5 0 - 9 5 0 0 ;  p r o d u c t  g a s  c o n t a i n e d  25~ m e t h a n e  a% 
500 a%m and 9 0 0 0 ) ,  5048 

Recent  t r e n d s  i n  ~ome aspects of c o a l  p r o c e s s i n g .  Non -  
f u e l  u s e s  o f  c o a l  ( R e v i e w  o f  r e s e a r c h  work  in  USA on 
n o n f u e l  u s e s  o f  c o a l ;  p r o j e c t s  a imed  a t  c o a l  c o n v e r s i o n  
l u t e  g a s o l i n e ,  l i q u i d  f u e l ,  and g a s  o f  h i g h  c a l o r i f i c  
v a l u e ;  p l a s m a  p r o c e s s i n g  o f  c o a l  and I r r a d i a t i o n  w i t h  
f l a s h  o f  h i g h  i n t e n s i t y  l i g h t  i n c l u d e d ) ,  5050 

Relation o f  the process o f  u n d e r g r o u n d  gasification of 
c o a l  t o  t h e  t y p e  and r a t e  o f  f l o w  to  t h e  g a s i f y i n g  
a g e n t ,  4989 

R u s s i a n  c o a l  g a s i . f i c a t i o n  (Joint USA-USSR e f f o r t  t o  
p r o d u c e  f u e l  g a s ) ,  5496 

S e p a r a t i o n  o f  t a r s  f r o m  c o n d e n s a t e s  f o r m e d  d u r i n g  c i t y -  
g a s  p r o d u c t i o n  ( C o a l  g a s i f i c a t i o n  w i t h  O - s t e a m  
mixture), 5380 

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  No r th  D a k o t a  l i g n i t e  
at pressures to 400 psig (Pilot plant for production of 
coal gas), 5178 (BM-RI-7408) 

Smokeless fuel and gas from moderately caking coal 
(Technical and conomic  study used in  planning large 
carbonization plant), 4948 

Solid and high quality liquid products from coal (gas 
with calorific value of 8000 kcal/cu m produced), 6915 

Strongly caking coal.gasified ina stirred-bed producer 
(Fuel gas for power generation or industrial heating), 
5184 

Sulfur recovery in the manufacture of pipeline gas from 
coal (Overall S recoveries are 91 and 81~ for low- and 
h i g h - S  coals~ temp.), 5165 

Supplemental pipeline gas from coal by the hydrane 
process (Direct conversion of coal with H to give CH; 
ii00 psi of H flowing upward through free-falling 
pulverized coal at 7250), 5331 

S~nthesis gas also useful as fuel gas (Plant in which 
production o~ s~nthesis gas in combined w~th p r o d u c t i o n  
of fuel gases; Fe or Cc catalysts; part of CH~ used as 
fuel gas and rest cracked with O and recycled as 
synthesis gas), 4123 

Synthetic fuel gas purification by the Selexol process 
(Selective removal Of H2S and COS), 1987 

Synthetic feels: straw man o r  s t r o n g  man i n  energy crisis 
(Research should emphasize low Btu gas production, coal 
liquefaction~ ell shale conversion, and new coal mining 
methods), 5509 

Synthetic pipeline gas from coal by the HyGas process 
(Gas is all methane), 5166 

Technique of gas manufacture (Review), 3312 
Techniques for the conversisn of coal into liquid and 

gaseous fuels in %he United States~ 6784 
Theory of gas producer. I, 3722 
Thermal cracking of tars and volatile matter fram coal 

carbonization (Cracking at $00-I0080), 177 
Three-stage gaslfication of coal (CH~-hlgh fuel gas 

p r o d u c e d  by c o a l  gasification of O--stesm mixture at 60-- 
70 aim und 1370, 870, and 815-900  ° , rasp. catalytic" 
conversion o f  synthesis gas produced), SS36 

Trends in gas manufacture (Historical review of synthetic 
gas production)t 3964 

Two-stage process for production o f  chemical 
intermediates, motor ell and gases by hydrogenation Of 
Cheremkhcvo coal tar (Hydrocarbon gases), 2911 

Two-stage gasification of coal (Production of OHm- 
enriched fuel gas; charred materlal reacts wlth 0 above 
1370 ° and above 70 Rim tO give synthesis gas; thls 
reacts with coal and steam above 870 ° sod 70 aim to 
give product gas containing H, CH~, and oxides), 5521 

Two-stage coal gasification with forced mixing (Fuel gas 
containing more than 70 vol.~ methane), 5530 

Two-stage gasification of pro%rested coal (Two-stage 
process f o p  p r o d u c t i o n  o f  methane~ I0% stage, fine 
particulate coal and steam react at 1370 ° and 50 aim to 
give H-rich sMnthesis g a s ;  methanation in 2nd stage 
when part£all~ carbonized coal reacts with synthesis 
gas at 8700 and above 50 a%m; final product is fuel gas 
of at least 70~ CH~), 5531 

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  (By r e g u l a t e d  a d m i s s i o n  
of air and e l e c t r i c  ignition), 3283 

Use of a refiner~ LP [liquid product] model t o  determine 
value of coal derived liquid (Development o f  design for 
converting coal in%o high Btu pipeline gas and liquid 
suitable as feedstock to petroleum refinery), 5255 

Waverl~ Assoclatlon of Gas Managers. Presidential 
address, 2382 

FUEL GAS/PURIFICATION 
49th Report o f  the J o i n t  Research Committee of the Gas 

Research Board and the University of Leeds. Catalytic 
synthesis of methane for %own-gas manufacture 



FULL GAS/PURIFICAtION 6,~ 

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

( P r e p a r a t i o n  o f  c a t a l y s t  and p u r i f i c a t i o n  o f  g a s ) ,  3420 
A l k a z i d  p r o c e s s  ( F o r  s e l e c t i v e  a b s o r p t i o n  o f  H s u l f i d e  

and f o r  the s i m u l t a n e o u s  r e m o v a l  o f  H s u l f i d e  and C 
dioxide at  atmospheric or  h i g h e r  p r e s s u r e s ) ~  1958 

Ammonia and hydrogen s u l f i d e  a b s o r p t i o n  s i m u l t a n e o u s l y  
f r oF  i n d u s t r i a l  gases (Asmcnium s u l f l t e - - b l s u l f i t e ) 1  
277 

B e n f i e l d  p r o c e s s e s  f o r  s u b s t i t u t e  n a t u r a l  g a s  and f u e l  
gas p u r i f i c a t i o n  (Activated potassium carbonate is 
absorbent), 1859 

Catalyt ic  conversion of fuel gases containing carbon 
monoxide and organic su i fur  compounds (CO converted tc 
CO z and H by steam and e l iminat ion of HzS and organic 
compounds by ~eans of Fe exide cata lysts  that may 
contain inert  carr iers  and Mn, Crt or Cu promoters in 
f ixed or f l u i d  beds), 1335 

CO z acceptor g a s i f i c a t i o n  process ( B r i e f  description of 
process; heart of process is soeam gasification of 
carbonaceous fuel in presence of lime-bearing 
ecceptor), 4914 

Commercial production of synthesis gas from low-grade 
coal. III. Gas p u r i f i c a t i o n ,  4572 

Development of the c o n v e r s i o n  o f  c o a l .  I I I .  Coal  as  s raw 
material for gaseous products (Review of  79 German 
papers  on coal gas p r o d u c t i o n ~  p r o c e s s i n g  and uses 
(1926-1941)), 3364 

E n r i c h i n g  p roduce r  gas (Removal  of CO z, HzS, and SOz b~ 
p h y s i c a l  and ph~sicochemlcal means), 532 

Fuel gas, 1305 
G a s i f i c a t i o n  f u r n a c e  ( G a s i f i e r  f o r  s o l i d  f u e l s ;  

production of h i g h - c a l o r i f i c - v a l u e  gas f r e e  of HzS sad  
COz), 4871 

Hyarogen sulfide removal f rom gases ( S c r u b b i n g  of gas 
w i t h  l i q u i d  c o n t a i n i n g  b a s i c  material p lus  a p h e n o l i c -  
t ype  m a t e r i a l ;  a c t i v a t e d  C used as a b s o r b e n t ) ,  878 

I . G . E .  and the deve lopment  o f  gas p u r i f i c a t i o n  p rocesses  
( 32  r e f e r e n c e s ;  ammonia r e c o v e r y ;  hydrogen s u l f i d e  
r e ¢ o v s l ;  benzene and n a p h t h a l e n e  r e c o v e r y ;  organic S 
compound removal; CO and CO 2 removal; gas d r y i n g ) ,  4875 

M i l k - o f - l i m e  wash of producer gas (Cag r e q u i r e m e n t s  in  
• i l k - o f - l i m e  f o r  S and C~ z r e m o v a l ) ,  619 

New methods for producer-gas generation from bituminous 
coal (Economics), 3871 

New m o d i f i c a t i o n  o f  the Fe id  p o l y t h i o n a t e  process 
(Removal  o f  HzS and HHs) , 304 

Organic bases for gas purification, 316 
P ressu re  gas producer and i t s  application in  c i t y - g a s  

manufacture (Wate r  gas p r o d u c t i o n  a t  600 ° and 18 
a twosphe res  p r e s s u r e  w i t h o u t  c a t a l y s t s  and p u r i f i c a t i o n  
by p r e s s u r e  scrubbing), 3211 

Production cf carbon monoxide and hydrogen from sol id 
ca rbonaceous  f u e l s ,  5178 

Purification of fuel gases ( D e s u l f u r i z a t i o n  by indirect 
cooling followed by heating), 2014 

P u r i f i c a t i o n  of gases (Equ ipmen t  and p rocedu re  for 
removal  o f  HzS , COz~ o r g a n i c  S compounds, h y d r o c a r b o n s ,  
or  steam f r o ~  gases), 1338 

P u r l f i c e t i o n  o f  s y n t h e s i s  and f u e l  gases (Washing o f  
gases with p o l a r  a g e n t ,  e . g * 9  MeOH, a t  <O ° and s t  l e a s t  
20 a i m ) ,  850 

P u r i f i c a t i o n  o f  f u e l  gases ( F u e l  gas p u r i f i e d  at  > I 0  aim 
and <-10  o with o r g a n i c )  p o l a r  I H z O - s o l u b l e  l i q u i d s ,  
e . g . ~  CHsOH or acetone), 1292 

P u r i f i c a t i o n  o f  f u e l  gases (Washing with o r g a n i c  p o l a r  
s o l v e n t  such as methano l  or  a c e t o n e  a t  - 3 0 s i s  1293 

P u r i f i c a t i o n  o f  f u e l  gases (Removal  o f  S compoundt such 
as CSz~ COSy t h l o l s ~  t h i o p h e n e ,  and H~S, and by v i r t u a l  
e l i m i n a t i o n  of CO), 1307 

P u r i f i c a t i o n  o f  [ f u e l )  g a s e s  ( G e n e r a l  d i s c u s s i o n ) ,  531 
P u r i f i c a t i o n  of gas by the  glycol-amine process (Gas 

bubb led t h rough  aqueous s o l u t i o n  c o n t a i n i n g  e t h y l a m i n e  
and e t h y l e n e  g l y c o l ) v  769 

P u r i f i c a t i o n  o f  c o k e - o v e n  gas (Removal o f  u a t e r t  t a r ,  
n a p h t h a l e n e ,  and s u l f u r ) ,  624 

P u r i f i c a t i o n  o f  ca rbon  m o n o x i d e - c o n t a i n i n g  gases (CO- 
c o n t a i n i n g  gases ,  especially t h o s e  produced by d ry  
d i s t i l l a t i o n  or  gasification o f  fuels), 883 

P u r i f i c a t i o n  o f  f u e l  gases (Removal  o f  HeO , O z t  HzS, S02. 
NHs, HCNv NO~ and o r g a n i c  c o u p o u n d s ) ,  773 

P u r i f i c a t i o n  o f  town gas by means  o f  o x i d e  o f  I r o n ~  306 
P u r i f y i n g  f u e l  gas (Removal  o f  NHz and HAS), 328 
P u r i f y i n g  g a s  c o n t a i n i n g  ammonia  end  h y d r o g e n  s u l f i d e  

( T r e a t m e n t  w i t h  H~SO~ and then  a suspens ion  o f  Fe o x i d e  
in  aqueous Na~COs) ~ 293 

P u r i f y i n g  a f u e l  gas c o n t a i n i n g  hyd rogen  cyan ide~  
hydrogen  sulfide, and ammonia (Gas scrubbed in aqueous 
a l k a l i  s o l u t i o n  c o n t a i n i n g  sma l l  p a r t i c l e s  o f  S t o  
remove 95~ o f  HCN, 90X o f  HeS ~ and SOt o f  NHs)~ 2056 

P u r i f y i n g  gases ( A b s o r p t i o n  o f  NH] and HeS by wash ing  
u l t h  (NH~)eSeO s c o n t a i n i n g  NH~ p o l y t h l o n a t e  and HeSUz) , 
2O5 

Purifying fuel gases of hydrogen sulfide and carbon 
d i o x i d e  ( U s e  o f  a q u e o u s  s o l u t i o n  o f  e t h y l e n d i a m i n e ) ,  
1235 

P u r i f y i n g  f u e l  gases~ e t c  ( O x i d a t i o n  o f  HzS to  SO= by 
p a s s i n g  ove r  heavy meta l  c a t a l y s t  c o n t a i n i n g  I0  p e r c e n t  
o f  second metal or  compound) ,  220 

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 -  

overs nnd gas i n d u s t r i e s  (Rev iew o f  Koppers ,  Sesboard ,  
F e r r o x ,  Thy ioxv  and N i c k e l ,  K o h i e n t e c h n l k ~  Bah r ,  and 
P e t i t  p rocesses )~  23E 

Removal o f  s u l f u r ,  vanad ium,  and a l k a l i e s  f rom h e a t i n g  
and c o m b u s t i o n  gases (Gases p u r i f i e d  by r e a c t i o n  w i t h  
bas ic  compounds such as CaD or  MgC e t  6 0 0 - 8 0 0 o ;  
c a t a l y s t s  such as Fe20 ] or  VzO s used to o x i d i z e  SOz to  
SEn), 1303 

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

Removal  o f  c a r b o n  d i o x i d e  and h y d r o g e n  s u l f i d e  f rom g a s  
m i x t u r e s  (Gas m i x t u r e  b rough t  i n t o  c o n t a c t  w i t h  aqueous 
KzCC ] s o l u t i o n  at more t h a n  50 ,  p r e f e r a b l y  3 5 0 ,  p s i g  
and a b o v e  200OF, p r e f e r a b l y  Z 3 5 o F ] ,  1334 

r e m o v i n g  n o n c o m b u s t i b l e s  f rom f u e l  g a s  ( R e m o v a l  o f  e x c e s s  
N by s c r u b b i n g  w i t h  l i q u i d  SOz; amine s c r u b b i n g ;  
a c t i v a t e d  C)~ 717 

S e p a r a t i o n  o f  a c i d  gases from gaseous m i x t u r e s ,  743 
S u i f i n o l  p rocess  (Removal o f  a c i d i c  gas c o n s t i t u e n t s  such 

as H s u l f i d e ,  C d i o x i d e ,  and mercap tans  f rom n e u t r a l t  
r e f i n e r y ~  and s y n t h e s i s  g a s e s ) ,  1952 

S u p p l e m e n t a l  p i p e l i n e  g a s  f rom c o a l  by t h e  h y d r a n e  
process  ( D i r e c t  c o n v e r s i o n  o f  coa l  w i t h  H to  g i ve  OH; 
1100 p s i  o f  H f l o w i n g  upward  t h r o u g h  f r e e - f a l l i n g  
p u l v e r i z e d  c o a l  a t  7 2 5 0 ) ,  5331 

Techn ique  o f  gas m a n u f a c t u r e  ( R e v i e w ) ,  3312 
Techn iques  f o r  the c o n v e r s i o n  o f  coa l  i n t o  l i q u i d  and 

gaseous f u e l s  in  the U n i t e d  S t s t e s ~  6?84 
Washing out  carbon d i o x i d e  and hydrogen s u l f i d e  f rom raw 

gases (Use o f  a c e t o n e ,  CHsCOOC2H~, CHsCOOCsHT; use c f  
meta l  h a l i d e s  to  r e a c t  w i t h  HzS), 930 

FUEL GAS/PYrOLYSIS 
Fuel gas~ 1305 

FUEL GAS/SCRUBBING 
Development of the COED [char oil energy development] 

process  ( C a k i n g  c o a l s  can be used w i t h o u t  
p r e o x l d i z i n g ) ,  5081 

Production o£ carbon monoxide and hydrogen from s o l i d  
ca rbonaceous  f u e l s ,  5178 

Removal o f  v o l a t i l e  s u l f u r  compounds  from fuel g a s  ( U s e  
o f  scrubber c o n t a i n i n g  s o l v e n t  t such as p e t r o l e u m  o r  
c o a l  t a r  o i l ,  d i s t i l l i n g  at  2 2 0 - 3 6 0 ° ) ,  1372 

FUEL GAS/WASHING 
H y d r o g e n a t i o n  o f  carbon monoxide 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 aim with .0 end s t e a r ;  S 
compounds removed by wash ing w i t h  CHzOH or  CeHsOH), 
4346 

P u r i f i c a t i o n  o f  f u e l  gases (Washing with o r g a n i c  polar 
s o l v e n t  such as methano l  or  ace tone  a t  - 3 0 o ) ~  1293 

Removal o f  hydrogen s u l f i d e  from gases (HaS removed f rom 
f u e l  gases by washing w i t h  aqueous s o l u t i o n  o f  
s u s p e n s i o n  c o n t a i n i n g  compound o r  compounds o f  Zn or  
Cu, such as ox ide~  h y d r o x i d e ,  o r  c a r b o n a t e  w h i c h  r e a c t  
i r r e v e r s i b l y  to  form i n s o l u b l e  Zn or  Cu compounds) ,  
1103 

Washing and c o o l i n g  gases from the  g a s i f i c a t i o n  o f  coa l  
(Gases washed w i t h  aemonla s o l u t i c n ) w  4900 

FUEL OILS 
F r e e z e - s t a b l e  fuel oils from coal tar, 6620 

FUEL OILS/COMBUSTION 
Removal o f  s u l f u r  f rom f l u e  gases from the  c o m b u s t i o n  o f  

f u e l  o i l s  in  l a r g e  t h e r m a l - e l e c t r i c  power  p l a n t s  
( E x a m i n a t i o n  o f  p r o c e s s  d e s i g n ,  o p e r a t i o n t  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  o f  f l u e  gases w i t h  ammonia 
t h a t  a re  then p u r i f i e d ) ,  1484 

FUEL OILS/COMBUSTION HEAT 
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 rom c o a l  ( G a s  

with c a l o r i f i c  va lue  o f  8000 k c a l / c u  m p r o d u c e d ) ,  6915 
FUEL OILS/DESULFURIZATION 

C a t a l y t i c  c a r r i e r  f o r  h y d r o d e s u l f u r l z a t i o n  (Use o f  
a l u m i n a  c a t a l y t i c  c a r r i e r s ) ,  1767 

Coal t e c h n o l o g y :  key t o  c l e a n  e n e r g y .  Annua l  r e p o r t t  
1973-74 ( P r o d u c t i o n  o f  s y n t h e t i c  f u e l s  f rom c o a l ) ,  5567 
( N P - 2 0 0 7 8 )  

D e s u l f u r i z a t l o n  o f  f u e l  o i l s  and f l u e  gases~ 2051 
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 o s t s ) ~  1914 
HDS goes deeper  i n t o  b a r r e l  bo t tom ( D e a u l f u r i e 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 rooesaes )~  1740 

L o w - s u l f u r  f u e l  o i l  f r om c o a l  ( U s i n g  c o b a l t  m o l y b d a t e  on 
a l u m i n a  c a t a l y s t ) ,  6951 

O p t i o n s  on s u l f u r  removal  p rocesses  a re  s t i l l  wide 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 

P resen t  c o n d i t i o n  o f  deve lopment  o f  g a s i f i c a t i o n  end 
d e s u l f u r l z a t i o n  t e c h n o l o g y  ( G a s i f i c a t i o n  o f  heavy f u e l  
o t l  o r  a s p h a l t ) ,  1652 

P r o g r e s s  on t h e  CAFB p r o c e s s  f o r  r e m o v i n g  s u l p h u r  from 
f u e l  o i l  ( R e d u c t i o n  o f  S ox ide  e m i s s i o n s  f r o m  power  
p l a n t  f l u e  gases by ove r  90Z)~ 1785 

FUEL OILS/FLOWSHEETS 
P r o g r e s s  i n  p r o d u c i n g  u s e f u l  h y d r o c a r b o n s  from c o a l  

(Rev iew  of p rocesses  be ing  deve loped in  t he  U S A ) ,  6838  
FUEL OILS/GASIFICATION 

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



639 GARRETT PYROLYSIS PROCESS FOEL OILS/HYD~OCR~CKIHG 
Hvdrocracking cf petroleum and coal oils~ 6899 

FUEL OILS/HYDrOGEnaTION 
Char oll e~erg9 development. Period of operation Jul£ 

1972-June 197d. R and D repcr~ No. 73~ interim report 
No. 2 (E~gl~eering data tc he used for design of 
commercial p l a ~ t ,  cs~mercial potential of products of 
COED process], 7!81 (NP-20129) 

SV~thlci process converts coal into clean fuel Oi l  
(H~drode~ulfurtzation for converting coals i n t o  
n o n p c i l u % i n ~  f u e l  oil with ver~ lOW S and ash 
con ten t~ ]~  6991 

FUEL ~ILE/P~O~CTIISN 
Application of C SED proces~ coal-derived liquids in a 

peiroleu~ refiner~, 7023 
Char o i l  e n e r g y  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  

1972-June iq75. R and D report No. 73~ interim report 
No. 2 (Engineering data tc be used for design of 
commercial p l a n t ,  commercial potential o f  products of 
COED process}, 7181 (N~-20!29) 

Characterization of oils derived from %he hydrogenatlon 
of Upper ~s~am coal and their comparison with 
Nahorkatiy~ petroleum (Distillate neutral oils of the 
h~droge~atiu~ product and the petroleum fractions are 
both useful for gasoline prsduction bu% require further 
hydroQenatlon for upgradin~ tO m i d d l e  distillates), 
6994 

Coal can ~ield low-sulfur fuel oil (Use of H-coal process 
to produce fuel o i l  and crude naphtha), 6983 

Coal technology: ke~ to clean energy. Annual report~ 
1973-?~ (Production of sNnthetic fuels fros coal), 6667 
(NP-2007~) 

COED coal-to-crude p r o c e s s  moves into pilot--plunt stage 
(Process development unit yielded following p~oducts 
(wt % of dr~ coal): char S&.3, oll 23.6,  gas 15.0, 
water 7.0 wi th  the ga~ consisting of (vol. ~) CO 22.1,  
hydro~e~ 61.0~ methane 2O.S, and ethane 6.0), 6842 

COED research sim~ at oil, ~as and char from coal (Yield 
f rom one t c n  I l l i n o i s  No. 6 c o a l  i s  610 kg c h a r ,  210 
liter3 c r u d e  o i l ,  and 136 cu m g a s ,  or, alterna%ivel~, 
560 k~ ehar~ 260 l i t e r ~  o i l ,  and  2S0 cu m h y d r o g e n ) ,  
6845 

Development efa method for stabilizing %he %at from soft 
coal hlgh temperature cokI~g (Ammonia-gassing method), 
183 

E c o n o m i c s  o f  ~he p r o d u c t i o n  o f  g a s o l i n e ,  f u e l  oil, and 
aromatic chemicals from coal b~ h~drogena±ion (Coal 
hydrogena t ion  plant operated at 6500~ 2000 psi H, 
ISg/min coal feed rate, and H flow of 90 1/min with 
zinc chlerlde as hydrogenation catal~sts), 6996 

Engineerisg evaluation and review of CONSOL s~nthe~ic 
fuel process (Ccnver¢~ hi~h-sulfer Eastern coal to a 
l~-sulfur fuel o i l ) ,  6977 

Feasibility ef c o n v e r ~ l o ~  Of high sulfur tertiary coals 
~f A~a~ to energ~ products and chemicals, 6875 

F i n a l  report, d e v e l o p m e n t  o f  CSF c o a l  l i q u e f a c t i o n  . 
p r o c e s s  ( L i u e f a e t i o ~  f o l l o w e d  bF h y d r o o r a o k i n g  o f  
extract produces accpetable utilitN fuel), 7005 (EN- 
a36~ ) 

FormiD~ a lob-sulfur residual fuel oil from a hlgh-sulfur 

Garr~tt:~ c~al ~rol~l~ process (P~rol~sis at 10750F f o r  
short time; ~ields of 35~ of l i q u i d  products; tar 
hNdro~enated to give IoW-S fuel oil), 7024 

H-co,~l production of. low s e l f u r  f u e l  oilo Paper No. 6 (H- 
coal proc~s~ for liquefaction of coa l ) ,  690t 

t t - ~ | l -  and ~-co~l-prooe~se~ (Use of fluidized catalyst), 

H~drocrack~g ~f petroleu~ and coal oils, 6899 
Liquefaction ~nd gLsiflca%ion of'coal (Review with 

reference~{ to patents), 7020 
L i q u i d  fuel{ rum coal b~ H-coal process, 6892 
Lom-sulfur fuel oil fro~ coal (Using cobalt mol~bda%e on 

alumina clta|yst), 6951 
Lo~-suifur liquid fuels from coal. Paper No. 1 

(H~drode~ulfurization and liquefaction), 3072 
Oil fro~ coal, 684~ 
Proce~ dsvelopment unlt results and commercial aeelyses 

(gnal~si~ of COED process), 691E 
Processes f o r  coal liquefaction and the p r o d u c t i o n  o f  low 

sul fur  bc~iler fua ls .  Papar No. 6 (Description and 
c o ~ p a r t ~ o n  of several processes with emphasis on 
S o l v e n t  E e f i n e d  Coal  P r o c e s s ) ,  69SS 

Prodocln~ f u e l  o l l  f r o ~  coal (High-pressure h y d r o g e n a t i o n  
of c o a l ) ,  ~527 

g r s e u c i n g  heav~ f u s l  o f l  b~ h y d r o g e n u t i n g  b i t u m i n o u s  coal 
(E~aluation of various catalyss), 6742 

Production of low sulfur fuel oils from Utah coals (Fuel 
o t i s  c o n t a i n i n g  0.5 and 0.259= S were Produced by 
desu l fu r i za t lon  o~ whole  o i l ) ,  7003 

Produc t ion  of desulphurised liquids and gases f rom ooal~ 
5385 

Production o f  o i l  f r o m  c o a l  (Methods, h ~ d r o g e n a t l o n  
process~ Fischer~Tropsch procsss ,  purification and 
cc~position adjustment, gasification economlcs, 
synthesis, temper~ture~ pressure~ H:CO ratio~ 
catalysts, and synthesis economics), 6451 

Progress in producing useful h~drocarbons from c o a l  
(Review of processes being developed i n  %he USA), 6838 

Proposed p~ocess and equipment revisions to the Synthetic 
Fuels Process Pilot Plant, Cresap, West ~Irgln~a. Fimal 

environmental impact statement, 7004 (EIS-WV--73-0270) 
Prospects of the problem of synthetic oils in Belgium 

(Review of Bergius and Fischer--Tropsch processes and 
study of catalysts), 600S 

Solid and high qualitg liquld products from coal (Gas 
wi~h calorific value of 8000 kcal/cu m produced), 6915 

Squeezing high sulphur c~al ma~ create acceptable fuel 
(Method fr production of low-sulfur oils from high 
sulfur coal), 7012 

S~mposlum on environmental pollu%ien control - 2, S, 1755 
SFnthlol process converts coal into clean fuel oil 

(Hydrodesulfurization for converting coals into 
nonpolluting fuel oil with very low S and ash 
contents)9 6991 

FUELS 
Report  on the investigation b~ fuels and lubricants teams 

at the I. G. Farbenindustr£e A.-G. (Includes studies of 
hydrogena%ion; catalytic cracking; German oil 
production;), 5155 

S o l i d  and gaseous fuels (Reuiew with many references), 10 
FUELS/CHEMICAL REACTIONS 

Interaction of water vapor with the carbon-of solid fuels 
under pressure (At higher pressuresT ylald of gas from 
action o f  steam on hot C increases~ but percent 
conversion of HaO decreases), 7427 

FUELS/COMBUSTION 
Process and apparatus for burning sulfur-containing fuels 

(Regeneration of sulfur oxlde aceeptors), 19~2 
FUELS/DESULFURIZATION 

Desulfurizing fuel (Descrlptlon of apparatus and 
process), 2082 

Special study of sulfur removal and recovery from fuels. 
Report presented b~ %he organizing committee of the 
stud~ to the Council of the Ins%itu%e of Fuel, 955 

FUELS/GASIFICATION 
Apparatus for gasification of powdered fuels, ~744 
Economics of the production of high-heat-content gas b~ 

means of a complex gas-chemical use of solid fuel. (For 
example, the treatment of Ira% couls), 4566 

Equlllbrlums and balances In the Gasification of fuels. 
TheorN and applloatlons (Revlew with 5 referencesg and 
discussion), 4458 

Gases containing carbon monoxide (Gases rich in CO made 
b~ gasification Of solid fuels under pressure)~ 4375 

Gasification of solid fuels (Gasification of low 
temperature lignlte coke wlth 0 and steam), 4587 

Gasification of powdered fuel (Production of gas 
oontuinino CO and H by gasification o f  powdered fuel 
with 0 or air enriched with 0 amd with additlua of 
steam and/or COo), 4249 

Gasification of Solid Fuel (Booklet), 4567 
Gasification of finely powdered fuels (Heat required Is 

ob%ained by burning gas with theoretical or smaller 
amounts of 0), 4334 

G a s i f i c a t i o n  o f  f i n e l y  divided carbonaceous s o l i d ,  
l i q u i d ,  or gaseous fuel (Gas consisting lurgely of H 
and CO made by par%Isl combustion of powdered coal), 
4589 

Gasification of solid fuels for the direct production of 
converter gas with airculutor~ use of water gas (Steam 
conversion and CO con%ant increased), 4379 

History of the development of solid--fuel gasification, 
4661 

Pressure gaslfieation of pulverized s o l i d  fuels (Slurry 
of pulverized fuel is fed to pressure guslfier), 4791 

Problem of the gaslfication of solid fuels on a carbon 
dloxide-air ~et (CO a passed over brown coal et 800 ° 
gave product containing 0.89 COe, 59.4~ CO, und 59.75~ 
Na yielding 1200 Keel/ms), 4403 

Pyrol~sis und gasification of solidfuels in shaft-type 
genera%ors (Equipment), 7116 

Seoondar~ reactions in the gasification of solid fuels 
(Review wl%h 25 references), 4466 

FUELS/PYROLYSIS 
Pgrolyais und gasification o f  solid fuels In shaft-type 

~eneru%ors (Equipment), 7115 
FUELS/REVIEWS 

Annual review of fuels for 1972. Coal (39 references), 51 
FULHAH-SIHON-CARVES PROCESS 

Recovery of s u l p h u r  i n  a murketable form from flue gases 
(Recover~ of S by Fulham--Simon--Carves pro=ass In 
which £1ue gas reacts dlrectly with smmonla liquor, and 
solution is processed to  give ammonium sulfate and S ) ,  
1308 

GAMHA RADIATZON/CHEMICAL RADIATZON EFFECTS 
Gas t f l ca%ion  o f  coa l  in  %he presence o f  7 - r a y s  (Radio%fun 

had no gross e f f e c t  on g a s i f i c a t i o n  r a t e  o r  on y i e l d  
end d i s t r i b u t i o n  o f  methane and produced no improvement 
in  t echno logy  o r  economics o f  c o a l  g a s i f i c a t i o n ) ,  4904 

GARRETT PYROLYSIS PROCESS 
C o a l - t o - g a s  system makes two f u e l s  from one lump o f  c o a l ,  

7188 
Economical new c o a l - t o - g a s  process a le |mad by Garret% 

Co. ,  7189 
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GAS COOLED REACTORS 

Presen t  s t a t e - o f - r e s e a r c h  i n  gas g e n e n a t i o n  f rom coa l  
through steam g a s i f i c a t i o n  w i t h  use Of hea t  g e n e r a t e d  
i n  high t e m p e r a t u r e ,  gas c o o l e d ,  n u c l e a r  r e a c t o r s ,  5561 

GAS FUELS/COMBUSTION 
Coal and o i l - s h a l e  p r o c e s s i n g  and c o m b u s t i o n .  Subpanei  

r e p o r t  V used in p r e p a r i n g  the  AEC C h a i r m a n ' s  r e p o r t  t o  
the P r e s i d e n t  ( H i g h e r - e f f i c i e n c y  f l u l d i z e d - b e d  
s y s t e m s ) ,  2064 (WASH-1281-5)  

GASEOUS PRODUCTS/CHEMICAL REACTION YIELD 
C a t a l y t i c  a c t i v i t y  o f  s i l i c o n  d i o x i d e  in  the ca rbon  

monoxide and hydrogen s y n t h e s i s ,  6605 
GASEOUS PRODUCTS/DESULFURIZATION 

D e s u l f u r i z e d  l i q u i d s  and gases from c o a l  (Use o f  
h y d r o c r a c k i n g  c a t a l y s t  such as Co~ Mo, W, or  Fe ) ,  2083 

Gas d e s u l f u r i z a t i o n  by ammonia wash and c o n v e r s i o n  o f  
hydrogen sulfide t o  s u l f u r  or ammonium s u l f a t e  
( D e s u l f u r i z a t i o n  o f  c o k i n g  o f f - g a s ) ,  916 

GASEOUS PRODUCTS/RECOVERY 
Desulfurized liquids and gases from coal (Use of 

h y d r o c r a c k i n g  c a t a l y s t  such as CO~ Mo, W, or Fe)t 2083 
GASEOUS PRODUCTS/TEMPERATURE DEPENDENCE 

E f f e c t  o f  p r e s s u r e  and t e m p e r a t u r e  upon the 
c h a r a c t e r i s t i c s  of t a r s  o b t a i n e d  in  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  o f  b rown coa l  under gas p r e s s u r e ,  104 

GASEOUS WASTES 
Low Btu gas f o r  power p l a n t s  (Review. w i t h  35 r e f e r e n c e s ) ,  

5367 
GASEOUS WASTES/3HEMICAL ANALYSIS 

Ana l yses  o f  t a r s ,  c h a r s ,  gases ,  and w a t e r  found 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  
report, 5578 ( P B - 2 2 9 2 1 8 / 3 ;  

GASEOUS WASTES/COMBUSTION 
T r e a t m e n t  o f  w a s t e  g a s  c o n t a i n i n g  f l a m m a b l e  s u l f u r  

compounds (Gas is burned and passed through metal 
halide solution to precipitate metal sulfite and 
s u l f a t e ) ,  2084 

GASEU3S WASTES/CONTROL 
Controlling emissions from fossil-fueled power plants, 

2113 
GASEO38 WASTES/DESUL~JRIZATION 

Apparatus for purification of industrial waste gases (Gas 
i s  scrubbed with llme w a t e r ) ,  2125 

C a t a l y t i c  p u r i f i c a t i o n  o f  waste gases o f  i n d u s t r i a l  
p l a n t s  t o  remove s u l f u r  d i o x i d e  (Removal o f  S d i o x i d e  
i n c r e a s e s  w i t h  i n c r e a s i n g  0 c o n c e n t r a t i o n  in gas and 
dec reases  w i t h  S d i o x i d e  c o n c e n t r a t i o n ;  V c a t a l y s t  more 
e f f i c i e n t  than Fe o x i d e ) ,  1880 

Cleanair process (Recovery of S from Claus plant tall 
gas), 1948 

Desulfurizatlon of gas containing hydrogen sulfide 
( A l k a l i  s o l u t i o n  is used f o r  s c r u b b i n g ) ,  1927 

D e s u l f u r i z a t i 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 i z a t i o n  p rocesses  are p r a c t i c a l  
and an meet t e c h n i c a l  and economic standards), 1636 

D e s u l f u r l z a t i o n  o f  waste gas (Use o f  Mg h y d r o x i d e  p l us  Mg 
sulfite slurry to absorb S dioxide)p 2074 

D e s u l f u r i z a t i o n  o f  was te  gas w i t h  a tomized  m i l k  o f  l ime 
(Removal o f  H s u l f i d e ;  91~ d e s u l f u r l z a t i o n ) ,  2073 

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  
survey i n c l u d i n g  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 ,  and p r o c e s s e s ) ,  1947 

Desulfurization method of waste gas (Method t o  improve 
economy of wet-type process), 1807 

Exhaus t  gas d e s u l f u r i z a t i o n .  S t a t u s  o f  work and r e s u l t s  
a t  STEAG (Rev iew o f  c o n t r o l  methods implemented a t  
power p l a n t  t c  reduce S dioxide emissions in stack 
g a s e s ) ,  7439 

Gas d e s u l f u r i z a t i o n  (S compounds (COS, C d i s u l f i d e ,  
e n t r a i n d  and v a p o r i z e d  S, and H s u l f i d e )  o x i d i z e d  to  C 
d i o x i d e  and S d i o x i d e ) ,  2128 

IFP process (Removal of H sulfide and S dioxide from 
Claus u n i t  t a i l  gas and s t a c k  c l e a n - u p  to  reduce amount 
o f  S d i o x i d e ) ,  7392 

Methods for desulfurization (Tables end f i g u r e s  showing 
the  economic p rob lem,  the c o n c e n t r a t i o n  p rob lem,  the 
redox scale or S,  processes for desulfurizatlon of 
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 the  
degree o f  p u r i t y ) ,  1758 

P resen t  s t a t u s  of t e c h n i c a l  deve lopmen ts  in 
d e s u l f u r i z a t o n  o f  waste  gas (Deve lopmen t  o f  4 major 
d e s u l f u r i z a t i o n  t e c h n i q u e s :  d r y  a b s o r p t i o n ,  wet 
a b s o r p t i o n ,  use o f  a c t i v a t e d  C, and c o n t a c t  o x | d a t i o n ) ,  
1462 

Problems i n v o l v e d  in the p r o t e c t i o n  o f  the a i r  f rom 
p o l l u t i o n  w i t h  power p l a n t - g e n e r a t e d  gases ( I n c r e a s e d  
energN p r o d u c t i o n  expec ted  t o  cause l a r g e r  i n c r e a s e  in  
S d i o x i d e  then f l y  ash o u t p u t ) ,  1781 

Process for the r e c o v e r y  of s u l f u r  dioxide ( R e c o v e r y  of S 
f rom waste gases c o n t a i n i n g  S d i o x i d e  and S t r i o x i d e  by 
s c r u b b i n g  w i t h  aqueous s o l u t i o n  o f  Na s u l f i t e ) ,  1695 

P u r i f i c a t i o n  o~ s u l f u r  d i o x i d e - c o n t a i n i n g  waste gases 
w i t h  s u l f u r  r e c o v e r y  (Use o f  s o l u t i o n s  c o n t a i n i n g  
benzo ic  a c i d ,  n i c o t i n i c  a c i d ,  or  d i b u t y l  hydrogen 
phosphate and t h e i r  Na or  K s a l t s  or  urea or  t h i o u r e a  
in water o f  o r g a n i c  s o l v e n t s ) ,  2138 

Removal o f  s u l f u r  d i o x i d e  in e x h a u s t  gas w i t h  red mud 
slurry ( S u l f i t e  i s  oxidized to s u l f a t e ,  and t hen  mud 

s l u r r y  absorbs  S d i o x i d e ) ,  1824 
Removal o f  s u l f u r  d i o x i d e  from waste gases ( D e s c r i p t i o n  

o f  equ ipment  f o r  s c r u b b i n g  waste g a s ) ,  9441 
Removing s u l f u r  f r o ~  the  e x h a u s t  gases o f  f i r e d  f u e l s  

c o n t a i n i n g  s u l f u r  and s i m u l t a n e o u s l y  p r e p a r i n g  s u l f u r i c  
a c i d  ( M i x i n g  o f  ammonium, K, or  Na n i t r a t e s  w i t h  
e x h a u s t  gases to f o r ~  s u l f u r i c  a c i d ) ,  2114 

Removing SOz from s tack  gases (Rev iew o f  f u l l - s c a l e  and 
p r o t o t y p e  p rocesses  w i t h  r e s p e c t  t o  s tage  o f  
t e c h n o l o g i c a l  d e v e l o p m e n t ,  p rocess  des ign  and 
o p e r a t i o n ,  advan tages  t d i s a d v a n t a g e s ,  and economic 
f e a s l b i l i t y ) t  7440 

S o u r c e / c o n t r o l  o f  a i r  e m i s s i o n s  (Equ ipmen t  and me thods ) ,  
1786 

S t a t u s  o f  d e v e l o p m e n t  o f  p r o c e s s  f o r  a b a t e m e n t  o f  S O  z 
e m i s s i o n  by s t a c k  gas t r e a t m e n t  ( R e q u i r e m e n t s  f o r  
c o m m e r c i a l l y  a v a i l a b l e  s t a t u s ;  p o t e n t i a l  c o n t r o l  
p r o c e s s e s ;  d e m o n s t r a t i o n  p l a n t s ;  c u r r e n t  r e l i a b i l i t y ;  
f o r e c a s t i n g  f u t u r e  r e l i a b i l i t y ;  da ta  shee ts  on 
d e m o n s t r a t i o n  p l a n t s ) ,  1944 ( N P - 2 0 0 9 6 )  

S u l f r e e n  p rocess  ( D e s u i f u r i z a t i o n  o f  r e s i d u e  g a s ) .  7390 
S u l f u r  d i o x i d e  d i s p o s a l  method ( ~ o l s t u r e  i s  added to  

p r e v e n t  w h i t e  fume formed when ammonia r e a c t s  w i t h  S 
dioxide), 1821 

Take sulfur out  of waste  gases (Cyclic dry process  
deve loped  to  remove 98 .5Z o f  S d i o x i d e  from Claus 
i n c i n e r a t e d  o f f - g a s  c o n t a i n i n g  1 . 7 7 ~  S d i o x i d e ) ,  1784 

W-L SG~ r e c o v e r y  p rocess  ( D e s u l f u r i z a t i o n  of waste gas 
s t r e a m ) ,  7387 

GASEOUS WASTES/HYDROGENATION 
Reduc ing s u l f u r  c o n t e n t  o f  e f f l u e n t  gas s t reams 

(Catalytic h y d r o g e n a t i o n  of e f f l u e n t  tail gas from 3- 
s tage m o d i f i e d  C laus  p r o c e s s ) ,  2117 

GASEOUS WASTES/SCRUBBING 
Appara tus  for purification of industrial waste gases (Gas 

is  sc rubbed w i t h  l i m e  w a t e r ) ,  2125 
D e s u l f u r l z a t i o n  o f  waste gas (Use of Mg h y d r o x i d e  p l u s  Mg 

s u l f i t e  s l u r r y  to  absorb  S d i o x i d e ) ,  2074 
Desu]furization method of waste gas (Method to  improve 

economy of  w e t - t y p e  p r o c e s s ) .  1807 
Process  f o r  the r e c o v e r y  o f  s u l f u r  d i o x i d e  (Recove ry  o f  S 

from waste gases c o n t a i n i n g  S d i o x i d e  and S t r i o x i d e  by 
s c r u b b i n g  w i t h  aqueous s o l u t i o n  o f  Na s u l f i t e ) ,  1695 

S t a t u s  o f  deve lopment  o f  p rocess  f o r  abatement  o f  SOz 
e m i s s i o n  by s t a c k  gas t r e a t m e n t  ( R e q u i r e m e n t s  f o r  
c o m m e r c i a l l y  a v a i l a b l e  s t a t u s ;  p o t e n t i a l  c o n t r o l  
p r o c e s s e s ;  d e m o n s t r a t i o n  p l a n t s ;  c u r r e n t  r e l i a b i l i t y ;  
f o r e c a s t i n g  f u t u r e  r e l i a b i l i t y ;  data  shee ts  on 
d e m o n s t r a t i o n  p l a n t s ) ,  1944 ( N P - 2 0 0 9 6 )  

S u l f u r  d i o x i d e  d i s p o s a l  method ( M o i s t u r e  i s  added t o  
p r e v e n t  w h i t e  fu~e formed when ammonia r e a c t s  w i t h  S 
d f o x i d e ) ,  1821 

GASES/CHEMICAL COMPOSITION 
Composition of generator gas at the equil ibrium 

c o n d i t i o n ,  7419 
GASES/DEHYDRATION 

C o m b i n a t i o n  gas d e h y d r a t i o n  and d e s u l f u r i z a t i o n  p l a n t  
( U s i n g  aqueous s o l u t i o n  o f  monoe thano lamine  and 
d i e t h v l e n e  g l y c o l ) ,  505 

GASES/DESULFURIZATION 
[Removal  o f ]  s u l f u r  f rom gas f o r  l ess  than  I 1 /2  cen t  per  

m i l l i o n  c u b i c  f e e t  ( S t r e t f o r d  p rocess  c o n s i s t s  o f  
a s h i n g  sour  gas w i t h  q u i n o n e  s o l u t i o n ,  r e a c t i o n  o f  HIS 
t o  form S and h y d r o q u t n o n e ,  o x i d a t i o n  o f  h y d r o q u t n o n e  
t o  q u i n o n e ,  and r e m o v a l  o f  S by f i l t r a t i o n ) ,  1248 

A b s o r b a b i l i t y  of Luxmasse,  bog i r o n  o r e ,  t h e i r  m i x t u r e s  
and o t h e r  i r o n  o x i d e s  f o r  hydrogen s u l f i d e ,  345 

Abso rben t  f o r  the e x t r a c t i o n  o f  s u l f u r  d i o x i d e  from 
industrial gases (Chemical p r e p a r a t i o n  of chromate  
absorbent), 747 

Absorbing and utilizing carbon disulfide and carbon 
oxysulfide from industrial gases (Plperidine or 
homologs as e x t r a c t a n t s ) ,  258 

A b s o r p t i o n  o f  s u l f u r  d i o x i d e  from gases (Equ ipmen t  and 
t e c h n i q u e ) ,  998 

A b s o r p t i o n  o f  carbon d i o x i d e  and hydrogen s u l f i d e  from 
compressed gases in  packed co lumns ,  u t t h  r e f r i g e r a t e d  
methano l  (Mass t r a n s f e r  e q u a t i o n  f o r  CO z to  methanol  a t  
-21 to  -600), 1248 

A b s o r p t i o n  o f  hydrogen s u l f i d e  f rom gas and s u l f u r  
r e c o v e r y  w i t h  a r s e n i c  s a l t s  s o l u t i o n  (NasAaOSs) , 352 

A c t i o n s ,  r e a c t i o n s ,  and s ide  r e a c t i o n s  o f  c a t a l y t i c  
s u l f u r  removal  ( R e d u c t i o n  o f  o r g a n i c  S to  2 . 8 - 5 . 9  
g r a i n s / l O 0  f t s  in a Ho lmes - -Max ted  p l a n t  us ing  c a t a l y s t  
bed) ,  1074 

Appa ra tus  f o r  p r o d u c i n g  and p u r i f y i n g  gas (Removal o f  S 
us ing  CP o f  V i n  p romo te r  a s s o c i a t i o n  w i t h  Cu, Ag, Peg 
N i ,  Co, Pb, Sn, Sb, or  t h e i r  o x i d e s ) ,  332 

A p p l i c a t i o n  o f  i r o n  h y d r o x i d e  s l u r r y  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  s l u r r y  end 
c h e m i c a l  r e a c t i o n s  i n v o l v e d  in  H2S r e m o v a l ) ,  1018 

A r s e n i c  method f o r  e x t r a c t i o n  o f  hydrogen s u l f i d e  from 
gases ,  1005 

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

B i b l i o g r a p h y  o f  p rocesses  f o r  remov ing  hydrogen s u l f i d e  
f rom i n d u s t r i a l  gases .  January  1950--December  1957 (223  
r e f e r e n c e s ) ,  1149 

B i b l i o g r a p h y  o f  s u l f u r  t r i o x i d e  and s u l f u r i c  ac i d  m i s t  
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  r e f e r e n c e s ) ,  1516 ( P 8 - 1 9 0 4 7 1 )  



641 GASES/DESULFURIZATION Catacarb CO~ removal process (Gas p u r i f i c a t i o n  by removal 
of acid gsses)~ !956 

Catalysts for ~urlficaticn of gases (Hydrogenation 
catal~t~ uze~ ~n purification o f  gases)~ 1043 

Catalytic c;Ideticm of hydrogen sulfide in presence of 
active ca~bc~ (~evle~ ef German literature and 
dlscus~icn of patents}, 468 

C~taINttc de~ulfurizatien and deoxldatien of gases and 
liquid h~drocarhcn~ (Using a P t - o n - A l e O s / S i O e  
catel~t}, II(]2 

Catalytic conversion of sulfur compounds in gases (Oxides 
ef Fe, Ni, en~ M~ as catalysis), 450 

Catalytic removal of sulfur compounds (Activated Ni(OH}a 
catalyst), 473 

Cata[vtic de~ulfurizaticn of gases (Removal of HAS], 848 
Chemical ~uPif[cation oF ~as and sulfur recovery progress 

and ne~ applications (~euiew Of methods of 
purification; dlscussisn of dr~ and wet methods and 
advantages and disadvantages of each), 915 

Chemlcal purification ef gases (Factors affecting removal 
c f  s u l f i d e  i ~ p u r i t i e ~  b~ Fe o x i d e s ) ,  5703 

C h e m i s t r ~  oF t he  7 h g l o x  g a s - p u r i f i c a t i o n  p r o c e s s  (HaS 
reocval u s i n ~  NH., %hioarsenate], 372 

C i e a n i n 9  h ~ h - ' ~ u ] f ~ r  ~ase~ ( ~ e v i e w ;  F e l d  p r o c e s s ;  s o d a -  
ash ~ r o c e s s ;  Leahy p r c c e s s } ~  440 

Cleaning oF carbonization gas (Use of aqueous solution of 
alkali metal carbcna±es and bicarbonates), 898 

Cold fixation nf hydrogen sulfide by ferric oxide, 655 
Cclloldel prepsrtie~ of iron oxide i n  hydrogen sulfide 

re~ov~l. 497 
Combination gas deh?dra~ion and desulfurization plant 

( U s I ~  ~quesu~ solution ~f monoethanolamine and 
diethgiene glycol), ~0~ 

Corpositions for desulfurizi,g gases (Using mixture of 
h y d r a t e  o f  Fe ,  water, and hydraulic b i n d e r ) ,  520 

Consu~ptlen ef compressed a i r  i n  an apparatus for 
removing s u ) f u r  in ~ z s e s  ~Ith a . s o l u t i o n  c o n t a i n i n g  
sodiu~ carbcs~te and arsenic (Increase in As 
concentration increases stability of solution)~ 1684 

Contect mars for removing organic sulfur compounds from 
gase~ or wavers, 855 

Ccntinuoss rerscvai of hydrogen sulfide and hydrogen 
cyanid~ [roI~ acid coke-oven and similar effluents 
( E q u i p m e n t ) ,  1301 

Ccnti~uous d?~ protege for the removal of hydrogen 
s u l f f d e  Fro~ industrial gase~ (Re,oval o f  HaS by 
r~c~ti~n: 2~aS + SO~ reversible 2HeO + 58;  economics), 
771 

Conversion of onganlc sulfur compounds in gases to H28 by 
cent:act ~i~h octal e r  compound of 6 or  7th group such 
a~ U with hotel ar co~pounds from is% to 5th group such 
as Cu or C~, ~7~ 

Crystal-phase ccmposlticn c f  a h~drated i r o n  oxide 
c a t a l y s t  for use in desulferizatlon of industrial gases 
(C~taly~t t~ colloidal state which is prerequisite for 
pronounced c~taiytic activity). 1146 

De~ulferizlm~ 9a~s (Series of treatments of gas mixtures 
wtt~ iron a~ides and alkali metal carbcnates)~ 4?9 

bebulFurizin~ Fuel gazes (Bemoval o f  HeS from fuel gases 
b~ treatm~at with a solution of a salt of Fe then with 
a selet£on of  NaOH. The product is then treated with 
steam et ~00-4500), ~3 

9 e s u [ f t l T i z a £ i e ~  Of ga~ and processes for recovery of 
"~ulFur ( 2 e r i e , ) ,  59q 

De~ulfurizetien of gases (Fe oxide aatalyst)~ 856 
Deuu[furiz~t~en of gas a~d processes f o r  recovery of 

sulfur (Hevie~ of  iadustrial processes for sulfur 
recouer~), 575 

De~ulfur~zatlon of i~dustrlal gases with recover~ of 
e|e~entar~, sulfur. I. (I~en-soda process for elementary 
S recouar~), 555 

Desulfurizazlc~ of industrial gases with recovery of 
elementary ~ulfur. ~I. ~ron-ammuniacal method (Iron- 
ammoni~ca~ method f o r  elementar~ $ recouery), 354 

besulfurizut~cn cf i~dustrial gases (HixtuPe of white PB 
70 end Pb~ 30 parts b~ wt. used %o treat gas containing 
ocganic S compo~nd~], 1097 

DesulfuPizatio~ of gazes (Two-step scrubbing wlth 
am~oniacai liquors tO remove H~S from gases)~ 1210 

~esulfur~zin~ fuel-distillation gases, etc (Removal of 
H;S from lo~ ~H~-containlng gases by washing with 
p o l g t h i o n a t e  solutlcn). 383 

Desulfurizing ~ase~ (~e~eval of HaS by catalytic 
conversfen tc SO= and subsequent treatment with NRa)~ 
367 

Oe~ulfurizaficn of gases (Removal.of organlo sulfur and 
H~), 7ill  

Desu[furizkng gases (Re=oval of HaS by washing wlth 
ammeclacal l i q u o r ) ,  1115 

Oesulfurization o f  ~ases (S absorbing compounds; mixture 
~r %riet:~a~otamlne and ditolyl phosphate or aliphatie 
nitrilss of not-tc0-hi~h molecular weight). 471 

~esulfuriz~tion of gases (Removal of  organically combined 
sulfur using natural ores of  Ni, Co, and Fe (oxides or 
sulfides}), i038 

Cesulfurizi~g gazes end vapors (Effectiveness o f  Sn, Pb, 
Ca, Z~, or Cr~ er their oxides or salts as catalysts), 
364 

Desulfurizlng gases (By passing through bed of lava foam 
impregnated with Fe;O~], 59~ 

Desulfuri;:ation of gage= by ferric oxide (Effects of 

a d d i t i o n  o f  Ale03 on a b s o r p t i o n  o f  HeS and SOe by 
FeeOs), 761 

Desulfurization o f  gases (HaS removed by 2 - s t e p  scrubbing 
with ammonlaeal liquor), 1231 

Desulfurizing gases by means of ammonia. 777 
Desulfurization of gas by the Thylcx method. ! (33 

references to work in Czechoslovakia, Japan, and USSR), 
1148 

Desulfurizaticn of gases (Removal of S using iron oxide 
on silica gel in rotating drum-shaped apparatus), 786 

Desulfurization of gas wlth ammonia water, 621 
Desulfurizing fuel gases (Removal of organic sulfur 

compounds by passage over activated carbon], 954 
Desulfurizatlon of gases or vapors (Using pelleted Mn 

oxide catalyst at 250-580 ° for removal of HaS and 
organic S oompounds)g 758 

Desulfurizing gases (Using catalysts of activated carbon 
impregnated with iron oxide), 6!7 

Desulurizaticn of gases (Use of FeOCH or FesOs X HeO to 
desulfurate oases), 652 

Determine%ion of the actlvi%y of gas-purifylng masses 
(Use of Fe(OH)a tO remove HAS], 656 

Determination of the quality of sodium thioaPsena%e 
solutions (Removal of HaS from gases ountalning little 
COs), 826 

Dry methods for removing hydrogen sulfide from gases - a 
survey (147 references), 1014 

Economics of dry and wet desulfur{zation of gas (Economic 
advantage of dry process over Thylox (wet) process], 
579 

Elimination of hydrogen sulfide and (or) carbon dioxide 
or other acid gases from gas mixtures (Washing wlth 
solution of KaO, AseOa, and %hioarsenate; plant 
d e s i g n ) ,  4493 

Experiences in gas purification (Removal of HsS using an 
Fe oxide scrubber]. 553 

Experiences with dry (sulfur) purification of gas (Using 
Laura mass o f  volume 4 ms/lO00 ma gas/dog], 507 

Features of desulfurizeticn (Fumeks process) and cyanide 
removal (Rhodacs process) (Picl[n acid is used as a 
catalyst In the Fumaks process), 1734 

FlucP ecunamine process (Remuval cf acidic impurities 
from gas streams using aqueous solution of 
Diglycolamin), 1955 

Fluor solvent process (Removal of high concentrations of 
H sulfide and C dioxide from natural o r  synthetic gas 
streams), 1954 

Freeing gases from sulfur compounds (Sulfur absorption by 
compounds such as ferric hydroxides], 595 

Freeing industrial gases from hydrogen sulfide with 
recovery of elemental sulfur (Using an alkaline 
solution of Asags), 558 

Gas-eleanlng apparatus (Use of high gas velocity), 884 
Gas desulfurization (Gasif[ca%ion of fluidized bed of 

solid carbonaceous materials), 815 
Gas desulfurlzation (Aqueous amine process using 

monoethanolamine Or dle%hanclamlne; equipment], 1008 
Gas desulfurizatlon (Removal of HaS from gas by use of 

powdered absorbent in fluidized state), 589 
Gas desulfurlzation (Removal of HaS using bauxite or 

activated AIaOs] ~ 925 
Gas desulfurlzation (Removal of HsS)~ 878 
Gas desulfurization (Removal o f  HeS from gas o o n % e i n t n g  

both HaS and COo by washing with aqueous solution of 
NHs) ~ 891 

Gas purification (Removal of HaS and CO 2 from hydrocarbon 
gas; use of monoethanolamine, watery and bu%yl 
carbitai), 819 

Gas purification (Removal of organic S compounds by 
scrubbing with hydrocarbon o i l s  containing amlne~ 
phenol, and compound thereof), 768 

Gas purification (Removal of HaS by washing with alkaline 
solution such as NazCQ s containing Pe compound), 247 

Gas purification (Removal of HeS and organic sulfur 
compounds by passing over absorbent eontainlng Cu and 
Cr or U], 333 

Gas purification (Washing with aqueous suspension of S; 
use of desulfurizatlen catalyst (such as piorie acid or 
hydroquinone)], 2041 

gas purification (Removal of HsS by scrubbing with water- 
miscible glycols~ glycol ethers, or glycol esters with 
a miscible liquid hydrocarbon such as xylene), 1026 

gas purification from hydrogen sulfide by oxidation on 
activated carbon. 809 

Gas purification (Preparetion of compound for removal of 
HsS), 561 

Gas purification (Removal of Re S by scrubbing with a 
solution of a weak alkali carbonate with subsequent 
addition of NHs], 1023 

Gas purification (Desulfurization by washing with 
thlonates), 264 

Gas purification (Treatment with aqueous solution of 
AsaO~ and NasCO~). 535 

Gas purification (Wash in ammoniaeal absorbent liquid~ 
exposure of resulting liquid to air in presence of Fe, 
Co, or Ni compounds as catalysts), 336 

Gas-purification process (Aqueous solutions of Fe(III) 
salts to wash out HaS; solution contains Fe salts of 
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p r o p i o n i c ,  a c e t i c ~  and l a c t i c  a c i d s ;  s o l u t i o n  i s  r e u s e d  
a f te r  reoxidat ion) ,  1271 

Gas purification from organic sulfur compounds by 
o x i d a t i o n  on a c t i v a t e d  carbon~ 810 

Gas-purification material (Use of sponge containing 
hydrated Fe oxide and CaSO~ to remove H2S from gas), 
4q5 

Gas p u r i f i c a t i o n  ( N a s h i n g  of NH 3 and HzS from c o a l  
d i s t i l l a t i o n  gas c o n t a i n i n g  CQ 2 by fresh w a t e r ) ,  854 

Gas p u r i f i c a t i o n - - w e t  and d r y  ( R e v i e w  i n c l u d i n g  u se  o f  
lime, Fe oxide, bacteria and activated carbon and 
l iquid p u r i f i c a t i o n  processes), 701 

Cas pu r i f i ca t i on  (Removal of H~S by countereurrent 
c o n t a c t  w i t h  mass o f  Fe o x i d e ) ,  815 

Gas p u r i f i c a t i o n  (Removal o f  HaS us ing  an a l k a l i n e  
a q u e o u s  solution of i r c n  h y d r o x i d e ) ,  331 

G a s - p u r i f i c a t i c n  ~asses ( D e t e r m i n a t i o n  o f  a c t i v i t y  and 
capacity curves of bog Fe ore--Luxmasse mixtures in 
removal of H2S) , ~90 

Gas p u r i f i c a t i c n  (Removal of desired component by 
reaction with e n t r a i n e d  sand; for HaS removal, Fe(OH)z , 
FezEs, or NaCH par t ic les  are e f f e c t i v e ) ,  1341 

Gas p u r i f i c a t i o n  (Removal o f  HzS f rom gases by s c r u b b i n g  
w i t h  F e - c c n t a i n i n g  p o l y t h i o n a t e s  t h a t  c o n t a i n  SUe), 228 

G a s - p u r i f y i n g  mixtures of hydrated iron oxide and c a l c i u m  
sulfate ( P r e p a r a t i o n  of c a t a l y s t  for removal  of H2S 
f rom industrial gases), 1219 

G a s - p u r i f y i n g  masses ( P r e p a r a t i o n  o f  mass by h e a t i n g  tO 
3000 a m i x t u r e  o f  Mn o x i d e s ,  Fe o x i d e s ,  wood f l u o r ,  and 
organic binders), 1109 

Gas-purifying masses (Reactive oxides are mixed a i t h  
binding agentsT alkali bicarbonate, or NH~HCO a and 
Fe2D3) , 315 

G a s - p u r i f y i n g  c o m p o s i t i o n s  ( b e s u l f u r i z a t i o n  using a 
mixture of hydrated Fe oxide w i t h  a binding agent  in 
the  presence of an a l k a l i  meta l  b i c a r b o n a t e  and HzD), 
355 

Hydrogen s u l f i d e  (Removal from gases c o n t a i n i n g  ~H a and 
C32 by 2-step washing with NHa-contmining l i qu ids ) ,  895 

Hydrogen sul f ide removal from gases (Using a pelleted 
pur i fy ing material consistlng of hydrated Pe oxide, 
cement, and a f i l l i n g  m a t e r i a l ) ,  827 

Hydrogen sulfide purification of manufactured gas w i t h  
s o l u t i o n s  o f  t r i e t h a n o l a m i n e  ( T r i e t h a n o l a ~ i n e  removes 
78.5% of  H~S and 24~ o f  C02; 2(R~)N + 4HaS + 53~ + 
2(RaN)SzO3 + 4HAD), 871 

Hydrogen sul f ide removal from gases (Process descript ion 
us ing  two t o w e r s ) ,  939 

Improvements  r e l a t i n g  t o  t h e  removal  o f  s u l f u r  d i o x i d e  
f rom gases (Removal  o f  $0~ from gases in which i t  
occu rs  in  lOW c o n c e n t r a t i o n s ) ,  762 

Improvements in or relating t o  t he  c a t a l y t i c  oxidation of 
hydrogen  sulfide in gaseous m i x t u r e s  (Use o f  Ni and Cu 
s u l f i d e s  t o  o x i d i z e  HaS to  S and H~O), 709 

I o n  e x c h a n g e r s  f o r  a d s o r b i n g  s u l f u r  d i o x i d e  f rom a i r  
(Crosslinked vinyl polymers), 1616 

I r o n  o x i d e / w a t e r - t y p e  masses i n  the d r y  d e s u l f u r i z e t i o n  
of gases ,  1559 

L i q u i d  purification ( s u l f u r  removal) o f  gas in England 
(Removal o f  HaS by s c r u b b i n g  w i t h  r e c l r c u l a t e d  NHa 
l i q u o r ;  r e c o v e r y  o f  HaSO,) ,  971 

Material for gas purification (Mixture of finely divided 
Fe w i t h  paper  pu lp  and w a t e r  a e r a t e d  t o  o x i d i z e  the  
F e ) ,  559 

M a t e r i a l  f o r  removing s u ' l f u r  f rom gases ( I r o n  o x i d e  
d e p o s i t e d  on lava foam) ,  2524 

Material for gas purification (Removal of impurities from 
gas containing HaS u s i n g  Fe o x i d e - c o a t e d  r i g i d  paper  
pu lp  wood c h i p s ) ~  342 

Mechanism o f  hydrogen s u l f i d e  removal  f rom a gas by a 
mass o f  i r o n  o x i d e ,  832 

Method o f  removing s u l p h u r  d i o x i d e  and n i t r o g e n  d i o x i d e  
f rom gases (~9  p a s s i n g  the  g a s e s  t h rough  an e q u i n o l a r  
m o l t e n  bath  o f  sodium h y d r o x i d e  end po tass ium 
hydroxide), 1929 

Modern methods f o r  the  purification o f  i n d u s t r i a l  gases 
f rom hydrogen s u l f i d e  end ca rbon  d i o x i d e  (Rev iew w i t h  
14 r e f e r e n c e s ) ~  1244 

M u l t i s t a g e  l o w - t e m p e r a t u r e  wash ing of s u l f u r o u s  gases 
r i c h  in  ca rbon  d i o x i d e  ( S o l v e n t s  used whose d i s s o l v i n g  
power f o r  o r g a n i c  S compounds~ Hen ~ and CO e i s  g r e a t l y  
d i f f e r e n t  and dec reases  in  t h i s  o r d e r ) ,  882 

N e u t r a l i z a t i o n  o f  a c i d  gas components  (Removal o f  S 
d i o x i d e  and HCl u s i n g  MgO or  Mg h y d r o x i d e  w i t h  V o x i d e  
c a t a l y s t ) ,  2137 

New gas s u l f u r  p u r i f i c a t i o n  process  (Removal o f  H~S in  
tower purifiers containing porous balls of Fe 
h y d r o x l d e ) ~  371 

New methods for the  d e s u l f u r i z a t i o n  of gases ( R e v i e w ) ,  
550 

Om l a t e s t  gas s c r u b b i n g  t ype  d e a u l f u r i z a t l o n  process 
( D e s c r i p t i o n  of  r e p r e s e n t a t i v e  p rocesses  in a l l  
c a t e g o r i e s  o f  gas d e s u l f u r i z a t i o n ;  r e v i e w  w i t h  52 
r e f e r e n c e s ) ~  1708 

O p e r a t i o n  o f  l i q u i d  and G a s t e c h n i k  p u r i f i c a t i o n  p l a n t s  a t  
C a r d i f f  (Washing o f  gas w i t h  weak a l k a l i n e  s o l u t i o n  
c o n t a i n i n g  s u s p e n s i o n  o f  h y d r a t e d  FeeOa)~  1137 

Organic s u l f u r  compounds {Removal  f rom gases by c a t a l y t i c  

c o n v e r s i o n  to llzS anO c a t a l y t i c  o x i d a t i o n  to  SGz which 
is  removed by a l k a l i ) ,  89~ 

v r q a n i c  s u l f u r  in manu fac tu red  gas ( L i t e r a t u r e  su rvey  
w i t h  54 r e f e r e n c e s ) ,  114~ 

O x i d i z i n g  hydrogen s u l f i d e  in p resence o f  o t h e r  gases ( A t  
200 to 350 ° us ing  c a t a l y s t s  such as P t ,  Fe, Ag, Cu, or  
V, or  an o x i d e  or  s a l t  t h e r e o f ) ,  413 

Pet i t  process for su l fur  pu r i f i ca t i on  (of  gas)~ 272 
P o s s i b i l i t i e s  and l i m i t s  f o r  hydrogen s u l f i d e  removal  by 

ammonia s c r u b b i n g  ( E f f e c t s  o f  t e m p e r a t u r e  and r a t e  o f  
s o l u t i o n ) ,  840 

Possible improvements in o x i d e  p u r i f i c a t i o n  p r a c t i c e  
( R e v i e w  o f  p r o c e s s e s  f o r  r e m o v a l  o f  HaS f rom g a s ) ,  80E 

Presen t  s t a t u s  o f  wet d e s u l f u r i z a t i o n  o f  gases (Review 
w i t h  39 references, and discussion), 1009 

P r i n c i p l e s  o f  dry p u r i f i c a t i o n  o f  gases ( A b s o r p t i o n  o f  
H2S by v a r i o u s  s o l i d s  c o n t a i n i n g  Fe ;  51 r e f e r e n c e s ) ,  
~08 

P r o c e s s  and a p p a r a t u s  f o r  d e s u l f u r i z a t i o n  o f  i n d u s t r i a l  
~ases, wasie a i r ,  o r  waste waters (Using a washing 
solut ion containing hazSzO s and small q u a n t i t i e s  of 
meta l  q u i n o n e s ) ,  633 

Process for the extraction of sulfur oxides from gases 
(Use of Zr oxide as absorbent)~ 1704 

Processing sulfur-bearing gases (Recovery of elemental S 
from HzS-bearlng gas), 792 

Progress in the field of dry-gas purification (Use of 
b e n z e n e  and  t e t r a l i n  as  s o l v e n t s  f o r  HaS a t  h igh  
pressure), 325 

P r o p e r t i e s  and b e h a v i o r  o f  p u r i f y i n g  m a t e r i a l  i n  d r y  
purification of gas (Review of literature on dry 
purification), 382 

Purification of gas (Removal of HzS and CO e from 
synthesis, c r a c k i n g ~  or n a t u r a l  gas by c o n t a c t  w i t h  
a q u e o u s  KaHPO ~ under pressure), 1024 

Purification of gases (Washing with weakly ammoniasal 
Zr~SY~ s o l u t i o n  c o n t a i n i n g  s u f f i c i e n t  (NH~)eSO~ to  
preven~ p rec ip i ta t ion  of Zn(3H)z), 1167 

P u r i f i c a t i o n  of gases (Removal of HiS produced from 
organic S compounds by H and Fe), 665 

P u r i f i c a t i o n  of gases c o n t a i n i n g  hydrogen sulfide by 
a c t i v e  c h a r c o a l ,  412 

Purification of  gases c o n t a i n i n g  sulfur d i o x i d e  {By 
injection of fine-grained pyrite), 1101 

P u r i f i c a t i o n  o f  gases (Rev iew of d a s u l f u r i z a t i o n  methods 
(H2S and CS z r e m o v a l ) ) ,  356 

Purification of the gaseous raw-msterla! used for benzine 
s y n t h e s i s .  I I .  Removal o f  o r g a n i c  s u l f u r  compounds a t  
hiQh temperature ( P a s s i n g  gases t h r o u g h  p ipes  hea ted  to  
500oc us ing  c a t a l y s t s  o f  Ag, CuD--CrO~--Pb~ Ni~ F e - -  
Cu), 509 

P u r i f i c a t i o n  o f  gas c o n t a i n i n g  hydrogen s u l f i d e  (Aqueous 
s c r u b b i n g  s o l u t i o n  c o n t a i n i n g  m i x t u r e  o f  Fez(SO~)s and 
ferric salt of i or more of lower aliphatic acids 
removes HaS by forming S) ,  1283 

P u r i f i c a t i o n  o f  gases o b t a i n e d  f rom E s t o n i a n  b i t u m i n o u s  
s c h i s t  (Removal o f  H2S u s i n g  N a - - p h e n o x i d e  s o l u t i o n ) ,  
954 

P u r i f i c a t i o n  o f  commerc ia l  gases ( E q u i p m e n t ) ,  1339 
Purification of gases c o n t e l n i n g  hydrogen sulfide 

( R e g e n e r a t i o n  of ammoniacal aqueous solutions 
c o n t a i n i n g  i r o n  ammonium f e r r o c y a n i d e } ,  692 

Purification o f  gases c o n t a i n i n g  carbon dioxide and 
s u l f u r  compounds (Gases washed w i t h  a l k a z i d e s  p r i o r  t o  
wash ing  with alkali metal c a r b o n a t e ) ,  1133 

Purification of gases ( S o l u t i o n  of c h e l a t e d  Fe used for 
removal  o f  HaS from gases ;  c h e l a t i n g  agen t s  a r e  EDTA; 
1,2-diaminocyclohexanetetraacetic a c i d ,  and 
d i e t h y l e n e t r i a m i n e p e n t a a c e t i c  a c i d ) ,  1234 

Purification of gas w i t h  a p h e n o l a t e  s o l u t i o n  (Re¢ova l  of 
HzS and COal ,  434 

P u r i f i c a t i o n  of gases ( C o n c e n t r a t e d  s o l u t i o n  c o n t a i n i n g  
2 -5  moles KHzPO ~ preferentially absorbs  H~S from 
m i x t u r e  w i t h  COs and e l i m i n a t e s  CC 2 f rom s o l u t i o n  a t  
lower rate than H~S), 1223 

Purification of combustible gases from organic sulfur 
compounds (Rev iew w i t h  27 r e f e r e n c e s ) ,  967 

P u r i f i c a t i o n  o f  i n d u s t r i a l  g a s e s  c o n t a i n i n g  hydrogen  
s u l f i d e  (Use of FeCls s o l u t i o n  to r e m o v e  H e n ) ,  1051 

P u r i f i c a t i o n  o f  the  gaseous r a w - m a t e r i a l  used f o r  b e n z i n e  
s y n t h e s i s .  I .  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  a t  
low t e m p e r a t u r e  {Use o f  a d s o r b e n t s ,  d r y  p u r i f i c a n t a  
(FeO 3 on pumlc support and Luxmasse), and HaS scrubbing 
m a t e r i a l s  ( T h y l o x  s o l u t i o n  and t r i e t h y l a m i n e  t o  wh ich 
FezO 3 was added ) ) ,  508 

P u r i f i c a t i o n  o f  commercial g a s e s  a t  e l e v a t e d  
t e m p e r a t u r e s .  I .  E l i m i n a t i o n  o f  o r g a n i c  s u l f u r  
( C a t a l y s t s  c o n s i s t i n g  o f  U o x i d e  mixed w i t h  Cu o r  Ce 
o x i d e ;  c o n v e r s i o n  o f  o r g a n i c  S t o  HAS), 439 

P u r i f y i n g  gases {Removal o f  HaS b 9 o x i d a t i o n  w i t h  the  a i d  
o f  a c a t a l g s t ) t  423 

P u r i f y i n g  gases (By washing w i t h  aqueous s o l u t i o n s  o f  
amines~ hydroxyalkylaminest s a l t s  of amino ac ids~  and 
a l k a l i n e  s o l u t i o n s  of p h e n o l s ) 9  3 7 0  

P u r i f y i n g  gases c o n t a i n i n g  hydrogen sulfide (HaS is 
removed from CH~ and o t h e r  gas s t reams by a b s o r p t i o n  i n  
d i e t h a n o l a m i n e ;  50X d i e t h a n o l e m i n e  i s  more e f f i c i e n t  
than  100= ) ,  1198 

P u r i f y i n g  g a s  f rom hydrogen s u l f i d e  (By m b s o r p t i o n  us ing  
an a l k a l i n e  a b s o r b e n t  l i q u i d ) ,  344 

Purifying gases as in e l i m i n a t i n g  hydrogen s u l f i d e  f rom 



643 GASES/DESULFURIZATIGN a i r  (Wash ing  w i t h  NezCD ~ and Fe carbonate)~ 202 
l ~ u r i f ~ i ~ 9  9 ~ e ~  ( ~ e m c v a l  of HzS end l i k e  a c i d  i m p u r i t i e s  

b~ ~ a s h i ~  9 ~ i t h  en a ~ e a u s  s e l u t i o n  o f  an a l k a l i n e  
a b s o r b e n t  ~oeh as K~PO~ an a l i p h a t i c  h y d r o x y l a m i n e ~  o r  
dia~incisc~ropanol]~ ~5fi 

Purlfuin~ ~ulfur die,Ida-con±dining gases (Removal of SO z 
b 7 reductie~ ~o S fallowed by 5ettling~ precipita%ion~ 
and flltration), 453 

l-uri[~in~ 9e~a~ (~a~oval Of NH U and HaS by three step 
scrubt)[n 9 wlth (NH.)zSQ~--NH~HSO 3 s o l u t i o n  i n  s%~ps 1 
and Z an.~ an al~aline liquid containlng heavy metal 
compou~d~ in ~ t ~  2), 55~ 

+~eacttcn between ea~be~ dlsulfide and ethanolamlne under 
the c ~ n d l t i o s ~  ~ f  da~ulferization of commercial Gases 
b!l etha~alamise method~ 970 

i%ecover V o~ hydrogeo ~ulfide from ~as b~ ammonia l i q u o r .  
Ii. E~lu±la~ 0£ ~ o n l a  and h ~ d r o g e n  sulfide f r o m  the 
enriched avmeni~ liquor (Continuation of review of 
p a t e n t s  on HaS recouer~), !155 

~eccver~ o f  h~dro~e~ sulfids f r o m  gas by ammonia liquor. 
[. Scrubbing hydrogen sulfide from the gas (Review with 
Z7 r ~ f e r ~ n c e ~ ] ,  1150 

~ e c c v e r ~  a f  s u l f u r  f r a m  h ~ d v c g e n  s u l f i d e  c o n t a i n e d  i n  
o a s ~ s  r i c h  i n  c a r b o n  d i o x i d e  ( R e v i e w  w i t h  36 
reference~)~ a66 

R~ccverv o f  sulfar dioxide from gas mixtures (Using NaCH 
e r  aD aqueaus emulsion cf o r g a n i c  amines), 1096 

Pad mud used as desulfurizing agent for removing HaS i n  
g~c (U~c a f  re~ ~ud containing 35.5g of FeeOz) ~ 957 

R e d u c t i o n  o f  atmospheric pollution by the application of 
~luI~ized-bed combustion. Annual report. July 1970-June 
1971 ( A b s c r ~ t i ~  b~ ii~es£cne o f  sulfur oxides released 
during eo~hu~t!o~), i~4~ (ANL/ES-CEN-1004) 

RPgeneretian o f  de~ulfurizis 9 material f o r  gases and 
v~pors (~teri~l consist~ of compounds of general 
formuta M~O~ X M'O~ in which H is metal that forms 
~ e s q u i m o x i d e ~  such  a s  ~e~ MO, or Co~ a nd  H t i s  a l k a l i n e  
earth metal er other ~eZal of Group Ii, such as Mg, Zn, 
cf Cd), ii07 

~egeneratJon o f  spent oxides from gas purlfiealion, III0 
~emovai o~ organic ~ulfur cs~paunds from gases (300 to 

~ o o n ;  t r e ~ t m e n %  w i t h  ~o o r  Ni oxides on pumice i n  
absence o f  nascent H)~ ~8 

~emcval Of h~drc~an 5ulfid~ from gas streams (Ose of 3~ 
NaOH s o l u t i o n  at IOOaF and 3500 p.s.1, to remove most 
o f  HzS) ,  1134 

~ e m c v a l  o f  h~drogen s u l f i d e  f r o m  g a s e s  by means  o f  a 
~ a ~ h i n ~  f l u i d  c o n t a i n i n g  i r o n  ( S o l u t i o n  o f  Fe ~+ c h e l a t e  
i~ w h i c h  Fe i : ;  i n  form of complex with amino a c i d  of 
t~pe ~(~X;) a , e.9., Na salt o f  EDTA)~ 1232 

framers| of sulfur and h~dro~en sulfide from gases 
( ~ t e n ± c  f~r us in!~  V~OSv Fe~O~ and Also m as 
c a t e I v ~ t ~ ) ,  g~l 

a~,~oval  or sulflr f rom ~ases (Gases flow a t  4 0 0 - 5 0 0  ° o v e r  
alk~line e~r%~ hydroxides~ oxides s carbonates, Or 
blcarbonate~ %oghather w i t h  0), 1122 

~ouel o f  hydrogen ~ulfide from gases (Passage of HaS- 
rlch 9a~ through aqueou~ suspension of hydrated Fe 
o x i d e ,  carhcnate~ or basic carbonate prior t o  passage 
t h r o u s h  esnusntional, p a c k e d  scrubbing tewers)s 812 

~emovnl of h~drogen ~ulfide from c o k e - - o v e n  gas, generator 
~as~ pressure 9aswork g a ~  expansion gas~ and a l r  (Fe 
(lit) co~ple~ of t r i ~  (carbox~methyl) amine reacts with 
£ ~uifide; H ~ulfide eanverted to nonvolatile S 
compoend), lo~Z 

Remove l  af organic sulfur compounds from gases (Review; 
s,~m~ I~0 r e f e r e n c e ~ ) ,  502 

Removal of o r g . ~ n i c  s~Ifur c o ~ p o u n d s  f rom gas mixtures f o r  
s~nthe~i~. X~ ~ n f l u £ n c 6  c f  i m p u r i t i e s  on %he 
p u r i f i c a t i o n  Of industrial gases (Deleterious effects 
of CaH ~ on Y;~ and ~i catalysts), 684 

~emcval Of h y d e o g e n  sulfide from oases (By treatment wi±h 
a dilute ~luti~n o f  NHs~ %hat contains Fe 
/errco~/~nidcs in  suspension together with NH~ salts), 
7~0 

~ e m o v a l  of h~dl'ogee sulfide from gasez (HaS removed from 
gaseD h~ washln 9 gas with solution of dye base that 
vleid5 readilN o x i d i z a b l e  reduction product on contact 
w~th H~S a~d then b r i n g i n g  Solution i n t o  contact with 
a i r  er 0}, 1160 

~emova] of hgdrogen sulfide from industrial gases (By Fe 
o r  Mn oxide~ in he% fluidized bed at 150-ZOOS), 897 

~emoual Of h~drogsn salfide, ammonia~ and h~drocyanic 
acid f~o~ ~ase~ and recover~ of ammonlem sulfate and 
sulfur (Scrubber uses solution of (NH~)aSzOa containing 
MgV, Cr ,  o r  Ce oompound)~ 924 

~e~ova l  mf organic sulfur compounds from industrial gases 
(Gas passed ivto washing tower %o be washed with 
p e t r e l e u m  S o l v e n t ) ~  ~7~ 

Remova l  e f  s u l f u r  compounds from ~ases (Most of HsS and 
or~anis S compounds (exoe~% thiophene) removed from Gas 
b~ p a a s a g e  t h r o u g h  Zn a% ~ 0 - 5 0 0  o after passage through 
hot ~e or Mn oxide l a ~ e r ;  ZoO regenerated by'heating in 
nxidlzin G atmosphere a t  700--9008)~ i~80 

Removal Of acid components f r o m  gases (Removal of COz~ 
H~S~ a~d HeN by washing wl%h hot~ alkaline absorption 
liquid~ that ore regenerated and recycled)~ 1287 

Removal ef organic sulfur compounds f rom gas mixtures for 
s~sthesis. XII. Removal sf ethyl mercaptan and ethyl 
sulfide ~r~m h~drogen~ natural gas~ and cracklng gas 
(Eth~l merc~ptan easily removable by Fen Nl~ Cus Mn~ 

Cr~ Als and Mg catalysts; diethyl sulfide removable by 
Cu and  Ni c a % a l y s % ~ ) s  886 

Rem ova l  o f  o r g a n i c  s u l f u r  c o m p o u n d s  f r o m  m a n u f a c t u r e d  g a s  
( U s i n g  NI b o r i n g s  o r  t u r n i n g s  a s  c a t a l y s t ) ,  399  

Removal of HaS by oxidation to SO a at I00 to 700mover 
nickel oxide with oxide-transferring element of group 4 
to 6 and Pb or Bi, 280 

Removal of hydrogen sulflde from industrial gases by a 
purifying mass containing iron hydroxide. I~ 804 

Removal of ammonia and hydrogen sulfide from gases 
containing carbon dioxide (HaS removed in 
countercurrent washer by strong ammoniacal liquor; NHs 
washed out by weak ammoniacal liquor and then by fresh 
HaO), 1132 

Removal of organic sulfur from gas (Use of Fe oxide 
purifiers catalytic purifler~ and Fe oxide purifier in 
series), 695  

Removal of hydrogen sulfide from gases (Hydrogen sulfide 
removed from gas by passage through solution of 1,2- 
naphthaquinune-4-sulfonic acid or its salt in aueous 
solution)1 1388 

Removal of sulfur from gases (Gases flo~ a% 450-550 ° over 
alkaline earth oxides; hydroxides~ or carbonates 
containing Ni or Co: aromatic S from thiophene changed 
to HAS), 1120 

Removal of hydrogen sulfide from gas in a t'bci!lng 
layer'' of manganese slimes (Mn slime (in pure MnOz] 
used as fluidlzed bed with 3 beds in series; HaS 
converted t o  HZU , MnS, and S; preferred temperature was 
340-80o), 1261 

Removal of hydrogen sulfide from coke-oven gas~ genera%st 
sas~ oil refining gas, expansion gas~ and air 
(Solutions of Fe (III) complexes cf aminocarboxyllc 
acids absorb H sulfide which is oxidized to nonvolatile 
3 eompounds)~ 1391 

Removal of organic sulfur ccmpounds from industrial gases 
(Catalyst ef Cu chromite cr chromate supported on 
AIsOs), 1046 

Removal of hydrogen sulfide from industrial Gases by 
purifying mass containing i r o n  hydroxide, 905 

Removal of hydrogen sulfide from gas streams (Suspension 
of FeaO ~ in polyhydrio alcohol brought into con%act 
with gas %o be purified), 980 

Removal of sulfur dioxide from Gases (Scrubbing with 
NaGCI--NaGH solution), 21~2 

Removal of hydrogen sulfide from high-sulfur Gases 
(Triethanolamlne: Na phenelate), 349 

Removal of hydrogen sulflde from coke-oven gas and 
generator gas (Trls (earbuxyme%hyl) amine and 
substituted aminocarboxylIc acids give mixed Fe (IIi) 
complex showing high purification effect in wide pH 
range), 1393 

Removal of sulfur compounds from gases by oxidation over 
activated c a r b o n  (Rate of catalytic oxidation of HaS by 
0 over as±lusted C in presence of catalyst HHa)~ 920 

Removal of hydrogen sulfide from industrlal or natural 
gases with recovery of elemental sulfur (3 recovered 
from HaS-containing gas wl±h minimum amount of 
thiosuifa%e formation by absorption in HoBOs solution 
containing oxidation catalyst; equipmen%]~ 1173 

Removal of sulfur from gas by the mix%ore of alcohols and 
ethanolamines (Use of C~H90H + NH(CHaCHzOH)a %0 remove 
98~ o f  S; also used CHsOHs CaHsOH, C~HvOH~ NHaCHaCHaOH, 
and N(CHsCHaOH)s), 1112 

Removal of sulfur compounds from gas (Washlng with oils 
regenerated with KeCO S solution), 472 

Removal of hydrogen sulfide from gases fBy spraying wlth 
ammonlaeal liquor), 1039 

Removal of acidic components from gases (Removal of COs, 
SOs, and HeN from gases at <1200 and >10 aim with 30- 
60~ aqueous NaaCOs)~ 1207 

Removal of sulfur from gases b~ use of carbon-containing 
ash from producers (Removal of HsS and organic S 
compounds)~ 985 

Removal of carbon dlsulflde and carbon~l sulfide from 
gases (Gases containing oarbon disulfide and carbon 
oxysulfide purified by ca%ale%is conversion with steam: 
degree of purlficaton increased by use of natural 
bauxite or alumlnlum oxide gel previously heated %0 
350-4000 as catalyst), 1335 

Removal o f  sulfur compounds from gases (S compounds 
adsorbed on solid adsorbers; organic S compounds 
a d s o r b e d  on d o l o m i t e ) ,  1168 

Removal o f  h y d r o g e n  sulfide from gases (Gas ls washed 
with aqueous alkallne solution of some 
anthraquinonedisulfunic a c i d s  %0 oxidize HaS a n d  
liberate S; pH of washing solution is 8.5-9.S], 1181 

Removal cf sulfur compounds from gases (Usa of redo%tan 
produmts of isocy¢llc monohydrux~ compounds with elkall 
metal salts of peroxydisulfuric acid), 948 

RemOval of hydrogen sulfide from gas mixtures (Absorption 
solution aontalns inorganic or o r g a n i c  alkaline AsaOa] ~ 
948 

Removal of sulfur from gases con%ainlns hydrogen sulfide, 
1048 

Removal of carbon dioxide and hydrogen sulfide from gases 
(Llquld propylene oarbcnates ace%one s or methanol used 
as absorbent to remove 0 dioxide or H sulfide from gas 
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Removal o f  hydrogen s u l f i d e  from gases (HeS is c o m p l e t e l y  
r e m o v e d  and  r e c o v e r e d  as  f r e e  S o r  t h l o s u l f e t e ) 9  4 6 7  

Removal o f  hydrogen s u l f i d e  from g~nes (Us ing  a c t i v e  
carbon in the  p resence  o f  0 with simultaneous wash ing  
of the sorbents with sulfide or pclysulfide solutions), 
1 0 3 5  

Removal of orgsnlc sulfur compounds from gases (Review 
wlth 129 references), 907 

Removal of hydrogen sulfide from gas (Passage of gas 
v e r t i c a l l y  t h rough  c h a m b e r  f i l l e d  w i t h  Fe o x i d e ) ,  7 6 6  

Removal of su l fu r  from gases and p r o d u c t i o n  of sodium 
sulfide (Wash with a l k a l i n e  solution t hen  lime and 
sodium s u l f a t e  or c a r b o n a t e ) ,  359 

Removal of hydrogen sulfide from gases (Using AszO s and 
NazCOa), 511 

Removal of ac id  sulfur compounds from combus t i on  gases 
(Review), 512 

Removal of hydrogen sulfide from shale gas by an arsenic 
o x i d e  soda ash s o l u t i o n  in a f oam- tube  co lumn,  1249 

Removal o f  hydrogen s u l f i d e  from gas by the a r s e n i c - s o d a  
method ( R e s u l t s  are  not  s a t i s f a c t o r y ) ,  1072 

Removal of sulfur from gases ( S - c o n t a i n i n g  gas is led 
ove r  Ni c a t a l y s t s  and then ove r  ox ldes~  h y d r o x i d e s ,  or  
carbonates of alkaline earth metals at 300-50 ° with 
s m a l l  a m o u n t s  o f  0 t o  o x i d i z e  HaS t o  S ) ,  936  

Removal o f  hydrogen s u l f i d e  from gases ( R e a c t i o n  o f  
f e r r o c y a n i d e  i o n  w l t h  S - - ,  e l e c t r o l y t i c  r e g e n e r a t i o n  o f  
f e r r i c y a n i d e  [ o n ) t  4 7 5  

Removal of hydrogen sulfide from gases (Fe(III) salts 
o x i d i z e  H~S to  S a n d  a r e  r e d u c e d  t o  F e ( I I ) ;  o x i d a t i o n  
of  HtS i s :  3H2S + 3Fe2(SO~) s • 3S + 3HeSO ~ + 6FeSO.; 
regeneration: 3H2S0 ~ + 3Fe(SO~)2(OH)z * 3Fez(SO~) 3 + 
6HzC and 6FeSC. : 1 .50z  + 3HaO ~ 3Fe (SOw)z (OH) t ) ,  1163 

Removal of s u l f u r  compcunds from i n d u s t r i a l  gases (Use o f  
I . G ,  a c t i v e - c h a r c o a l  p r o c e s s t  Girdler--Girbotol 
process, Koppers Seaboard process, Standard Oil Ferrox 
process, Koppers ThNlox process, and caustlc-wash 
process), 770 

Removal of HzS from gas b N the tripotassium phosphate 
process at Richfield plant, 199 

Removal of ammonia, hydrogen sulfide, and hydrogen 
c y a n i d e  from gases (Gas scrubbed with aqueous Fe ( I I )  
s u l f a t e ,  and then  ammcnia~ H s u l f a t e ~  and HCN removed 
completely of scrubbed gas with C or G-containing gas), 
1399 

Removal o f  hydrogen s u l f i d e  f rom gas m i x t u r e s  (Removal o f  
HzS from C 0 2 - c o n t a i n i n g  gases), 1291 

Removing and recovering su l fur  dioxide from waste gases 
(Absorption cf SO z by cooled aqueous s o l u t i o n  of s a l t  
o f  o r g a n i c  a c i d ) ,  449 

Removing carbon dioxide and hydrogen sulfide from gases 
( ) ,  245 

Removing carbon dioxide and/or hydrogen sulfide from gas 
m i x t u r e s  (Removal o f  CO~ a n d / o r  HeS by a b s o r p t i o n  by 
liquid compound c o n t a i n i n g  Keto  g r o u p ) ,  1706 

Removing hydrogen s u l f i d e  from n a t u r ¢ l  o r  c t h e r  gases 
( U s i n g  aqueous s o l u t i o n  o f  NaC1 c o n t a i n i n g  d i s s o l v e d  
Ca(OH)~ ), 338 

Removing hydrogen s u l f i d e  from gases a l s o  c o n t a i n i n g  
ammonia such as c o a l - d i s t i l l a t i o n  gases (By t r e a t m e n t  
with a solut ion of  a l ka l i - -S - -As  compounds and 
subsequent  t r e a t m e n t  w i t h  NH~HSOs) , 388 

Removing hydrogen sulfide from gas mixtures (By scrubbing 
w i t h  an aqueous s o l u t i o n  c f  an a r s e n i t e ) ,  1217 

Removing hydrogen s u l f i d e  from gases ( C o n t a i n i n g  CO2; 
t r e a t m e n t  with wate r  in  presence of NHs), 564 

Removing hydrogen s u l f i d e ,  e t c . ~  f rom gases (Us ing  
a c t i v a t e d  carbon w i t h  s Fe o x i d e  a n d / o r  h y d r o x i d e  
c a t a l y s t ) ~  5 5 3  

Removing hydrogen s u l f i d e  from gases (By scrubbing w i t h  a 
solution o f  an organic dye base)~ 1208 

Removing hydrogen sulfide f rom gases (Us ing  a wash 
s o l u t i o n  c o n t a i n i n g  Fe c y a n i d e  compounds) ,  611 

Removing hydrogen s u l f i d e  f rom gases ( B y  pass ing  
c o n c u r r e n t  to  a moving g r a n u l a r  bed o f  h y d r a t e d  fe  
oxide), 1182 

Removing hydrogen s u l f i d e  from gases ( T r e a t m e n t  w i t h  a c i d  
s o l u t i o n  cf s a l t  o f  Cd,  Sn l  o r  Sb)~ 244 

Resov ing  hydrogen s u l f i d e  from gases and s i m u l t a n e o u s l y  
r e c l a i m i n g  sulfur (Using s o l u t i o n s  c o n t a i n i n g  
t h i o s u l f a t e s  and an cxygen t r a n s f e r r i n g  compound 
(hvdroxybenzene)), 6 0 8  

Removing o r g a n i c  s u l f u r  f r o~  gases ( U s i n g  a c t i v a t e d  
carbon), 610 

Removing o r g a n i c  s u l f u r  f r o ~  c o a l  gases (By c o n v e r s i o n  to  
HaS and passage over  a c a t a l y s t  c o n s i s t i n g  of Cr~ Cr 
ox ide~  or Cr s u l f i d e  cn a c t i v a t e d  ca rbon)~  680 

Removing o r g a n i c a l l y  combined a u l f q r  f rom gases ( T r e a t i n g  
w i t h  oxygen ,  and under  a l k a l i n e  c o m d i t i o n s  w i t h  
a c t i v a t e d  c h a r c o a l ) ,  516 

Removing o r g a n i c  s u l f u r  compounds from f u e l  gases (By  
pass ing  gases from w h i c h  HaS has been removed ove r  Cu 
c a t a l y s t  a t  BTO t o  6 5 0 0 ) ,  527 

Removing orqanlcally combined sulfur from gases (Use of 
s t r o n g  bases or b a s i c - r e a c t i n g  s a l t s  of s t r ong  
i n o r g a n i c  or  o r g a n i c  bases at  h igh t e m p e r a t u r e s  to  
convert 3 to HzS), 47E 

Removing s u l f u r  by the c a t a l y t i c  o x i d a t i o n  o f  t he  gases 
(Gases c o n t a i n i n g  HaS , CH3SH t and CC$ o x i d i z e d  w i t h  a i r  
or C to HzO , COs, and SO 2 ove r  c a t a l y s t ) ~  1211 

R e m o v i n g  s u l f u r  f rom g a s e s  ( U s e  o f  a l k a l i  B e t e l  
c a r b o n a t e s  and o x i d e s  and h y d r o x i d e s  c f  Fe as 
c a t a l y s t s ) ,  448 

Removing s u l f u r  f rom i n d u s t r i a l  gases c o n t a i n i n g  carbon 
dioxide (NazCO s s o l u t i o n  used and also Ca(OH)z) ,  922 

Removing s u l f u r  compounds from gases (Us ing  m i x t u r e s  o f  
Fe o x i d e s  o r  h y d r o x i d e s  and 54 a l k a l i  c a r b o n a t e ) ,  519 

Removing s u l f u r  f rom gases ( C o n t a c t  w i t h  c a t a l y s t s  above 
300 ° and then use o f  a b s o r b e n t s ) ,  487 

Removing sulfur d i o x i d e  from gases (By a b s o r p t i o n  in an 
a q u e o u s  s o l u t i o n  o f  a n o n v o l a t i l e  w a t e r - s o l u b l e  s a l t ,  
e . g ,  a l k a l i ,  or  NH, s a l t  o f  a weak a c i d  such as 
b e n z o i c ,  f u m a r i c ,  p h t h a l i c ,  s a l i c y l i c ,  o r  s u l f a n i l i c  
a c i d s ) ,  6 0 7  

Removing sulfur from gas (Using c a t a l y s t s  composed of 
a l k a l i n e  e a r t h s  and a l k a l i n e  e a r t h  h y d r o x i d e s  o r  
c a r b o n a t e s ) ,  1 0 9 9  

Removing su l fu r  compounds f r o m  gases and vapors  (Use o f  
a c t i v a t e d  C, SiC z ge l~  on bog iron ore a t  about  80 ° to  
remove CSz~ m e r c a p t a n s ,  e t c , ) ,  632 

Review o f  r e c e n t  p r o c e s s e s  f o r  the removal  o f  hydrogen 
s u l f i d e  f rom gases by wet methods ( D i s c u s s i o n  o f  T h v l o x  
( G i r d l e r ) l  K a t a s u l f ~  and A l k a z i d e  me thods ) ,  491 

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

S e l e c t i v e  a b s o r p t i o n  o f  hydrogen s u l f i d e  from m i x t u r e s  
w i t h  ca rbon  d i o x i d e  (Washing s o l u t i o n  i s  aqueous NH,OH, 
KO}~, NaOH, or salt of weak organic acid with strong 
inorganic base), 1233 

S e l e c t i v e  a b s o r p t i o n  c f  ac id  gases (HaS ~ HCN, and SEt 
absorbed f rom gaseous m i x t u r e s  c o n t a i n i n g  COs by 
l i m i t i n g  t i m e  o f  c o n t a c t  w i t h  a l k a l i n e  s c r u b b i n g  medium 
to less than 0.05 sec), 198 

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

S e l e c t i v e  a d s o r b e n t  f o r  hydrogen s u l f i d e  ( P r e p a r e d  by 
t r e a t i n g  a c u p r i c  s a l t  w i t h  an o r t h o p h o s p h s t e  o f  Na or  
K ) ,  7 8 3  

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

Separating hydrogen sulfide f rom gaseous m i x t u r e s  
( B i n d i n g  o f  HaS by s t r o n g  i n o r g a n i c  b a s e s  i n  
c o m b i n a t i o n  w i t h  an  o r g a n i c  a c i d ) ,  38B 

S e p a r a t i o n  and r e c o v e r y  o f  hydrogen s u l f i d e  from gases 
with h i g h e r  ca rbon  d i o x i d e  c o n t e n t s  (Use o f  a l k a z i d e  
solut ion f o r  p r e l i m i n a r y  d e s u l f u r i z a t l o n  o f  CCt-rich 
g a s e s ) ,  1282 

S e p a r a t i o n  o f  c a r b o n  d i o x i d e  and  h y d r o g e n  s u l f i d e  f rom 
gas m i x t u r e s  ( A b s o r p t i o n  by s c r u b b i n g  at  about  100 ps i  
w i t h  hot  30 -40~  KeCO a s c l u t i o n ;  t e c h n i q u e s ) ,  1092 

S e p a r a t i c n  o f  gas m i x t u r e s ,  e s p e c i a l l y  desulfurizing 
ccmbustion gases ( D e s c r i p t i o n  of a p p a r a t u s ;  g a l e s  
t r e a t e d  w i t h  a d s o r b e n t s ,  e . g , 1  s i l i c a  ge l  impregna ted  
with Fe ox ide) t  1342 

Separation of s u l f u r  dioxide from gases (By c o n t a c t  a t  
stm p r e s s u r e  and 80oF w i t h  a m i x t u r e  o f  HaD and 
n i t r o g e n  bases to  form an aqueous s o l u t i o n  o f  n i t r o g e n  
b a s e - - H t S O ~ ) ,  660 

S e p a r a t i o n  o f  h y d r o g e n  s u l f i d e  and  c a r b o n  d i o x i d e  f r o m  
gas m i x t u r e s  ( P l a n t  d e s i g n s  w i t h  e x p l a n a t i o n  o f  
d e t a i l s ) ,  1114 

Sod ium phospha te  i n  hydrogen s u l f i d e  removal f r o m  gases ,  
w i t h  an a l k a l i n e  s u s p e n s i c n  o f  i r o n  o x i d e  ( E f f i c i e n c y  
of scrubbing HeS fro~ gases w i t h  a l k a l i n e  suspens ion  of 
o x i d e ,  h y d r a t e d  o x i d e ,  or  b a s i c  c a r b o n a t e  o f  Fe 
improved by a d d i t i o n  of a l k a l i  meta l  phospha te )9  1028 

S t a a t s m i j n e n - - E t t o  p rocess  f o r  the  d e s u i f u r l z a t i o n  o f  gas 
and removal of cyanogen .  I I .  Removal of hydrogen 
sulfide and recovery of sulfur (Using ferric 
ferrocyanide in aswoniacal solution), 597 

Suitability of mixtures of bog Inon ore and pickling 
sludges for removal of hydrogen sulfide from gases 
(Hixtures containing 40-60X bog Fe ore and the rest 
pickling sludge absorb hydrogen sullde more efficiently 
t han  does e i t h e r  component a l o n e ) ,  1276 

S u i t a b i l i t y  o f  French i r o n  o x i d e  d e p o s i t s  f o r  gas 
purification (Removal o f  s u l f u r  from m a n u f a c t u r e d  g a s ) ,  
603 

Sulfur  dioxide recovery process as applied to aci~ plant 
t a l l  gas ( S c r u b b i n g  with an (NH~)zSO3--kH~HSOs 
so lu t i on ) ,  7437 

Sulfur from sour gas (Abscrption of HsS by HOCHtCHzNH e 
s o l u t i o n ) ,  691  

S u l f u r  f r o m  c o k e  g e n e r a t o r  g a s e s  ( R e v i e w ) ,  405  
S u l f u r  f r o m  s u l f u r  d i o x l d e - c o n t a i n i n g  g a s e s  ( P a s s  through 

charge s a t u r a t e d  w i t h  NazCO], NaeSO~, or  Na=S a t  700 to  
1100°C) ,  583 

S u l f u r  removal from combustion gases (Sp l i n te rs  of Mn- 
c o n t a i n i n g  Fe a n d / o r  cas t  s t e e l  used t o  remove S)~ 1044 

S u l f u r  r e m o v a l  f rom c o m b u s t i o n  g a s e s  ( I . C . I .  and  B o l i d e n  
processes), 4 6 6  

Sulfur removal from c o m b u s t i o n  gases .  Use of manganese 
s a l t s  as c a t a l y s t s  ( S p r a y i n g  w i t h  0 .025~ s o l u t i o n  o f  Mn 
salt for removal of SOt), 302 

Sul fur  removal and recovery from fuels (Review of 



645 GASES/PURIFICATION inaugural co~ference), 868 
Sulfur removal from industrial gases (HaO of single 

washing step~ i s  recycled through each step), 982 
Sulfur removal from synthetic gases (Survey wlth 47 

reference~), i08Z 
Sulfur remove| from industrial gases (Removal of HaS by 

washing wi~h ammosiacal solutions), 927 
Svnthesi~ of gasoline from carbon monoxide and h~drogen 

at crd£ner~ p~e~sures. XLIV. Purification of the 
oasecus raw material used for gasoline synthesis. ~. 
~emcva[ of organic sulfur b~ means of Luxmasse and 
admlxturex ( ~ s i n g  Luxmasse with i0~ NaOH and I0~ ThOz) , 
49~ 

S~nthe[i~ cf gasoline from carbon monoxide and h~drogen 
a% ordinary pressures. XLVo Purification of the gaseous 
raw materia| used for gasoline synthesis. 4. Removal of 
organic sulfur b~ means cf synthetic agents (Using 
FeaO~--~l~=--brlmstone and NaOH; Luxmasse and 
dlatomaseo~s earth with NaOH; or FeaO~--bentonlte-- 

Takahax pro~es~ (Removal of ~p to 99.9~ of H sulfide from 
gas streams partlcei~rl~ those with low initial H 
sulfide concentration asd/or high C dioxide/H sulfide 
r a t i ~ ) ,  1951 

Technical and economics aspects of liquid purification, 
772 

The use oc activated carbon in technical processes for 
purlf[catlon of gases from hydrogen sulfide with 
recoverg of the sulfur, 406 

ThNlo~ p r o c e s s  and i t s  t e c h n i c a l  and s c i e n t i f i c  results 
(For removal of HaS fro~ gase=), 514 

Th~lox proces~ for r e m o v i n ~  hydrogen sulfide from gas 
(Zomplste sam~erN of the ThyIox process and cost of 
operation)~ 5~ 

Th~lox precss~ for the recover~ of sulfur from gases 
contelnlm9 hydrogen sulfide, 545 

Thy lox  p r o c e s s  f o r  the r e s o v e r y  of sulfur from gases 
containing hydrogen sulfide, $47 

Tower-like scrubber for tSe removal of sulfur from gases 
b~ use o f  i r o n  h y d r o x i d e - c o n t a i n i n g  masses, 790 

Treating su~fur-containin~ materials (Purification of S- 
containln~ ~ases by fouled Fe catalyst), 739 

Treatment Of gases r i c h  in h~drogen sulfide, 885 " 
Use o f  water-works mass in dr~ (sulfur) purification 

(Removal of HaS from manufactured gas), 1015 
Washing and eoclimg of gases containing sulfur dioxide 

(Roaster and combustion zases cooled and freed of dust, 
SOz, and compounds of Fe, Zns Pb, So, and As by 
scrubhinq), ~SI 

Washing with aqueous suspension of heavy metal salt such 
as PhSO~ ion remove! of H=S f rom gas, 292 

W e s t f i e l d  b i ~ h - p r e s s u r e  c o a l - ~ a s l f i c a t i o n  p l a n t  ( P l a n t  
operation and H~S removal), 4732 

Wet method~ from de~ulfurlzat~on of gases (Review), 601 
GASES/IRR~DIATIO~ 

Purifi~atio~ o~ h~drogen sulfide-containing gases 
( O x i d a t i o n  of U~S carried out cataly±ioall~ by means of 
FeSO~ ~oiution: g a s  o r  catalyst may be ozonized o r  
Irradiated with uv light t o  speed up oxidation), 1220 

G~SES/PRQD~CTIOH 
Carbonizatio~ by fiuidization for the manufacture of 

pulverized coke, ~a~, and %at (Wet'coaX or lignite 
used), 16~ 

Clean fluid fual~ from coal and wastes (Review with 27 
references), 700~ 

Fiexihi[it~ a~d balinoe in the gas indestr~ (Production 
of  ~ a s ,  cake, and tar; ~ae purification, total 
gasification, and special ~roducts from gas), 3267  

Geslfication of low-grade fuels, 4951 
GASES/PU~IFICAYION 

A b s o r p t i o n  of carbon dioxide and hydrogen sulfide from 
comgre~sad queen in packed columns, with refrigerated 
methanol [MASS transfer equation for CO a to methanol at 
-21 ~o --80e), 12~ 

Bureau of Mi~,¢S svnthetle liquid fuels program, 1944-66. 
[, n i l  f r o m  coal (SummarN of research), 4657 

Eurkhelser [g~S-] purification process~ 237 
Catacomb CO z removal process (Gas purlfication b~ removal 

of  acid genes), 19~6 
Catal~%~ fen purification of gases (Hydrogenation 

catalysts u s e d  ~n purification of gases), 1043 
Cleaning and purification af gas by ethanolamlnee 

(Removal of CO z and HaS; review with 29 references), 
899 

Clea~Img cf carbcnizatiaP gas (Use of aqueous soletion of 
alkali metal carbonates and bicarbonates), 898 

Co~ti~uoU~ removal of h~dragen sulfide and h~drogen 
c~anide frc~ acid cake-oven and similar effluents 
(Equipment), I~0! 

Control of alkaI~nlt~ in dry-box purification (Effects on 
removal of HCN and S), 409 

Or~ p u r l f l c ~ i a n  o f  ~es, 234 , 
E l i m t n a t i e m  of hydrogen sulfide and (or) carbon dioxide 

or o t h e r  acld gases from gas mixtures (Washing with 
eolat[on of E~O, Asz~z~ and thioarsenate; plan% 
des[q~], 4%q~ 

£thano|amlne purification of gases (Removal of HaS and 
COo), i188 

Feature~ cf desulfurIzatle~ (Fumaks process) and cyanide 
r e m o v a l  (Rbodacs process) (Piciin a c i d  is used as a 
c a t a l y s t  in the Fumaks  p r o c e s s ) ,  1734 

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  
of gas, coke, and tar; gas purification, total 
g a s i f i c a t i o n ,  and special products from gas), 3267 

F l u o r  e c o n a m t n e  p r o c e s s  ( R e m o v a l  o f  a c i d i c  i m p u r i t i e s  
f r o m  gas streams u s i n g  a q u e o u s  s o l u t i o n  o f  
D i g l g e o l a m i n ) ,  1955 

F I u o r  s o l v e n t  process (Removal of h i g h  concentrations of 
H sulfide and C dioxide from natural or s~nthefie gas 
streams), 1964 

Gas-cleaning apparatus (Use of h i g h  gas velocity), 884 
Gas industry and the fuel problem (Carbonization of coal 

and chemical eugineering practices involved in 
purification, storage, distribution, and utilization of 
gas), 94 

gas purlfi6ation (Removal of Hag and CO a from hydrocarbon 
gas; use of monoethanolamine, water, and butNl 
carbltal), 819 

Gas purification (Removal of HsS using a material 
(consisting mostly of iron oxides) prepared b~ reducing 
to 200 mesh and heating tO 2 0 0 0 ) ,  251 

Gas purificatlun, especlall~ desulfurizatiun and sulfur 
recovery [Review of methods for removing dust, tar, 
NHs, CeHe, NO, aad S. 55 references), 544 

Gas purification (Washing with absorbent liquid 
containing Mn compound), 2ZI 

Gas purification CWashlng with aqueous suspension of S; 
use of desulfurization eatal~st (such as plcric acid or 
hydroquinone)), 2041 

Gas purification (Extraction of'aromatic hydrocarbons by 
treatment with HaSO~) , 242 

Gas puriflcatibn (Extraction of HaS and organic sulfur 
compounds by metal i n  5%h, 6%h, o r  7%h group), 243 

Gas purlfication (Reaction of sulfur in gas with iron 
oxide), 227 

Gas-purlflcation process (Fine stage process for removal 
of COo, HaS, and organic sulfur compounds), 742 

Gas purification (gas scrubbing) from %he apparatus 
standpoint (Apparatus for absorption, adsorption, and 
catalytic purificatioe processes; review), 626 

Gas purification (Removal of acidic constituents and 
sulfur using Na compounds and As compounds], 341 

Gas purification (Removal of HaS , HCN, and CO s using 
hydrocarbon oil], 343 

Gas purification by the I. G. Alkacid process and sulfur 
recovery by the ~. G. Claus process (Removal of HsS and 
CO a by alkaline metal salts of weak organic acids such 
as amino acids), 500 

Gas purification (Removal of organic chlorine and organic 
sulfur compounds from CO and H mixtures using activated 
C and KOH at 5500C), 778 

Gas purification (Washing of NHs and HaS from coal 
distillation gas containing CO a by fresh water)~ 854 

Gas purification by means o f  %he Rectisol proces s (Use o f  
polar or organic liquids (such as MeOH] cooled to -76 o 
for removal of COz and HaS from gas], 1144 

Gas-separating plant for waste gases containing sulfur 
compounds (Hot gases cooled in regenerative heat 
exchanger and then 60 a removed), iiii 

Increasing the efficienoies of plants gasifying solid 
fuels (Method for obtaining 47~ over-all efficiencN) , 
4296 

Liquid purification (of gas) by soda ash solution, 273 
Method of removing sulphur dioxide and nitrogen dloxide 

from gases (By passing the gases t h r o u g h  an equinelar 
molten bath of sodium h~droxide and potassium 
h~droxide], 1929 

Modern methods for the purification of industrial gases 
from hydrogen sulfide and carbon dioxide (Reyiew with 
14 references), 1244 

Multistage low-temperature washing of sulfurous gases 
rich in carbon dioxlde (Solvents used whose dissolving 
power for o r g a n i c  S compounds, HaS, and CO a is greatly 
different and decreases in t h i s  order], 882 

Neutralization of acld gas components (Removal of S 
dioxlde and HCI using MgO or MS hydroxide with V oxide 
catalyst), 21~7 

Operating glyeol-amlne gas-treating plants (For gas 
p u r i f i c a t i o n  (CO e + HAS)] s 500 

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

Posltion of the problem of the removal of poisons from 
gas (Removal o f  CO and o r g a n i c  sulfur), 408 

P r i n c i p a l  methods f o r  the p u r i f i c a t i o n  of industrial and 
natural gases (Review wih i0 references), 1141 

Purification of gas (Removal of HaS and CO e from 
s~nthesis, cracking, or natural gas by contact with 
aqueous KeRPO ~ under pressure), 1024 

Purification of gases (Washing wlth weakly ammoniaeal 
ZnSO~ solution containing sufficient (HH~)aSO ~ to 
prevent precipitation o f  Zn(OH)a], 1167 

Purification and dehydration of gases (Removal of HaS, 
CUe, and HaO from hydrocarbon gases u s i n g  solutions of 
monoethanolamineand diethylene g l y c o l ) ,  767 

Purification of gases (Removal of COe and HsS by passing 
through a dilute aqueous s o l u t i o n  of NaaCOa o r  KaCOs), 
634 

Purlfication of gases and vapors and r e c o v e r y  of sulfur. 
(Gases containing "organic S compounds, gum formers{ 
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hydrocarbons, etc., are purified by passage through bed 
of preheated refractor~ solids), 1115 

Purification o f  commercial gases (Equipment), 1339 
Pur i f i ca t i on  of gases containing carbon dioxide and 

su l f u r  co~pounds (Gases washed with alkazides p r i o r  tc 
w a s h i n g  w i t h  a l k a l i  m e t a l  c a r b o n a t e ) ,  1133 

Purification of industrial gases from hydrogen sulfide 
and carbon dioxide (Comparison of economics of 
monoethancla~ine process and ersenic--soda process plus 
}tzO to re~ove C02), 1187 

P u r i f i c a t i o n  of gases containing H~S and CO 2 (Using an 
absorbent solut ion of an a l k a l i  m e t a l  carbonate and 
b i c a r b o n a t e ) ,  605 

P u r i f i c a t i o n  o f  h i g h - p e r c e n t a g e  c a r b o n  m o n o x i d e  g a s  f rcm 
carbon oxysulfide~ carbon d iox ide,  and water (Use cf 
H2O, milk cf lime, aqueous NH a , NaOH in H20 and 
a l c o h o l s ,  aqueous NaeCC~) , 751 

P u r i f i c a t i o n  and s e p a r a t i o n  o f  g a s e o u s  m i x t u r e s  ( R e m o v a l  
o f  CO z and HaS using KaPC~ s o l u t i o n ) ~  825 

Pur i f i ca t i on  of gases capable of hydrate formation 
(Removal o f  SOz, HaS,  and CO z by b r i n g i n g  hydrated gas 
In c o n t a c t  w i t h  aqueous s o l u t i o n  of a m e t a l l i c  
h y d r o x i d e  o r  an a l k a l i n e  salt, or one of the e t h a n o l  
a m i n e s ) ,  6E2 

P u r i f y i n g  gases (By wash ing w i t h  aqueous s o l u t i o n s  o f  
a m i n e s ,  h y d r c x y a l k y l a m i n e s ,  s a l t s  o f  a m i n o  a c i d s ,  end 
a l k a l i n e  s o l u t i o n s  o f  phenols), 370 

Purifying gases (Desulfurization by passing over charcoal 
o r  a l k a l i n e  e a r t h  m e t a l s ,  AI ,  o r  h e a v y  m e t a l  
compounds), 212 

P u r i f y i n g  gases (Removal of ~H 3 and HaS by washing with 
HeSO~ and subsequent t r e a t m e n t  with an aqueous s o l u t i o n  
o f  m o n o e t h a n o l a m i n e ) ~  416 

Pur i fy ing  gases (Removal of B2S or  SO z from gases with 
s i m u l t a n e o u s  p r e c i p i t a t i o n  o f  S by a c t i v a t e d  wash ing  
solu t ion composed of oxygenated compounds cf 
t h i o s u l f a t e ) ,  456 

P u r i f y i n g  g a s e s  (F rom d i s t i l l a t i o n  o f  c o a l  and s c h i s t s  by 
ion e x c h a n g e ) ,  448 

P u r i f y i n g  g a s e s  ( R e m o v a l  o f  NH s and HaS by t h r e e  s t e p  
scrubbing w i t h  (NH~)zSOa--NH~HSO a s o l u t i o n  in steps 1 
and 3 and an a l k a l i n e  l i q u i d  c o n t a i n i n g  heavy meta l  
compounds in s tep 2 ) ,  555 

R e c o v e r i n g  weak gaseous a c i d s  f rom gases (Removal f rom 
gases o f  H=S~ CO~, SOz, e t o . ~  by wash ing  w i t h  l i q u i d s  
such as a c e t i c  ac i d  e s t e r  o f  
t e t r e m e t h y l d i a m i n o i s o p r o p a n o l ,  
t e t r a m e t h y l d i a m i n o t s o p r o p a n o l  e t h y l  e t h e r ,  end 
tetrehydroxyethyldiaminoiscpropanol), 486 

Removai o f  o r g a n i c  s u l f u r  and u n s a t u r a t e d  h y d r o c a r b o n s  
f rom coa l  gas (Removal o f  CzH ~ and CS~ by s c r u b b i n g  
w i t h  liquid CH~ at  a t m o s p h e r i c  pressure), ETg 

Removal of hydrogen sulfide and csrbon dioxide from gases 
by absorption with amines, 821 

Remova l  o f  h y d r o g e n  s u i f l d e ,  emmonia~ and h y d r o c y a n i c  
a c i d  f rom gases end r e c o v e r y  o f  ammonium s u l f a t e  end 
sulfur (Scrubber uses solution o f  (NH~)zSzG s c o n t a i n i n g  
MgV~ Cr~ or  Ce compound) ,  924 

Removal o f  ac i d  components f rom gases (Removal o f  COe, 
HaS~ and HCN by wash ing  with h o t ,  a l k a l i n e  a b s o r p t i o n  
l i q u i d s  t h a t  are r e g e n e r a t e d  and r e c y c l e d ) ~  1287 

Removal o f  ammonia and hydrogen  s u l f i d e  from gases 
c o n t a i n i n g  Carbon d i o x i d e  (HaS removed in 
e o u n t e r c u r r e n t  washer by s t r o n g  emmoniecel  l i q u o r ;  NH3 
washed ou t  by weak emmoniacal  l i q u o r  and then  by fresh 
HeO), 1132 

RemoveS o f  a c i d i c  c o n s t i t u e n t s  f rom gases (Removal o f  
HeS, SOs, or  CO e from gas by b r i n g i n g  i t  i n t o  c o n t a c t  
w i t h  s o l u t i o n  o f  am ine ,  HzD, and • monohydr l c  a l c o h o l ) ,  
713 

Removal o f  HaS and CO e f rom gases by wash ing  w i t h  bases 
w i t h  f o r m u l a  of A~(Az)NXN(As)A~,  425 

Removal o f  hydrogen s u l f i d e  and ammonia from g a s e s  (By 
wash ing  w i t h  e s u s p e n s i o n  o f  Fe h y d r o x i d e  f o l l o w e d  by 
wash ing  w i t h  a s o l u t i o n  of Fe t h l o n e t e  in the  p resence  
of p a r t  o f  the  NH a p r e v i o u s l v  s e p a r a t e d ) ,  340 

Removal o f  carbon d i o x i d e  and hydrogen s u l f i d e  f rom gases 
( L i q u i d  p r o p y l e n e  c a r b o n a t e ,  a c e t o n e ,  o r  me thano l  used 
as  a b s o r b e n t  t o  r e m o v e  C d i o x i d e  o r  H s u l f i d e  f rom g a s  
m i x t u r e s ) ,  1463 

Removal o f  ammonia and hydrogen sulfide f rom gases by 
w a t e r  o r  ammonia l i q u o r  ( U s e  o f  s c r u b b e r s ;  d e s c r i p t i o n  
of a p p a r a t u s } ,  727 

Removal o f  hydrogen s u l f i d e  and ammonia f rom gases 
(Ammonlu~ p o l y t h i o n a t e  t o  r e m o v e  NH a and aqueous 
t r l e t h a n o l a m l n e  s o l u t l c n  t c  r~eove H z S ) ,  422 

Removal o f  hydrogen s u l f i d e ~  h y ' r o c y a n i c  a c i d  end 
v o l a t i l e  l i q u i d s  f rom gases (By  wash ing  w i t h  a h i g h  
b o i l i n g  o r g a n i c  s o l v e n t  o r  a d i f f i c u l t l y  v o l a t i l e  
o r g a n i c  b a s i c  compound such ms b u t y l d l e t h a n o l  a m l n e ) s  
521 

R e m o v a l  o f  ammonia s n d  h y d r o g e n  s u l f i d e  f rom gem s u c h  a s  
c o a l - d l s t i l l a t l o n  g a s  ( T h r e e  s t a g e  p u r i f i c a t i o n  u s i n g  
NH~ p o l y t h i o n e t e ) ,  366 

Removal of ammonia~ h y d r o g e n  s u l f i d e l  end hydrogen 
c y a n i d e  from g a s e s  (Gem s c r u b b e d  w i t h  a q u e o u s  Fm ( I I )  
a u l f e t m ~  and then ammonia, H s u l f a t e ,  and HCN removed 
c o m p l e t e l y  o f  scrubbed gas w i t h  0 or  O - c o n t a i n i n g  ges)~ 

i j99 
Removing carbcn dioxide and h~drogen su l f ide  from gases 

(By washing with water under i0-20 atmospheres 
pressure, then reducing pressure to 1.5 etm allowing 
H2S and CC 2 to evo lve) ,  391 

Remcvinc carbon dioxide and hydrogen sul f ide from gases 
(), 24~ 

Removing carbon dioxide and/or hydrogen su l f ide fro~ gas 
mixtures (Removal of CO 2 and/or H~S by absorption by 
l iqu id  compound containing Keto group), 1706 

Removing hydrogen sulfide end ammonia from gases with 
slmultaneous recovery o f  elemental su l fur  end samarium 
sulfate (By washing the gas with a solution containing 
(~.H~)~$20 ] and an organic oxygen c a r r i e r ,  preferably  
hydroxybenzene), 60E 

Removing hdrogen su l f ide  from gas (Washing with 
a m m o n i a c s ]  s o l u t i o n  c o n t a i n i n g  h y d r a t e d  f e r r i c  o x i d e ) ,  
Z26 

Removing hydrogen sulfide and ammcnia from gas mixtures 
(Treatment with Fe(CH)3 then (Nll~)aSzOa, poly th lonate l  
s u l f i t e ,  and b i s u l f l t e ) ,  260 

Select ive absorption of acid gases (HzS , HCN~ and SOz 
absorbed from gaseous m i x t u r e s  c o n t a i n i n g  CO e by 
l i m i t i n g  t ime o f  c o n t a c t  w i t h  a l k a l i n e  s c r u b b i n g  medium 
to  l ess  than  0 .05  s e e ) ,  198 

Separating a c i d  gases f rom gas m i x t u r e s  (Addi t ion o f  
a c t i v a t i n g  s u b s t a n c e s ,  such as p r o t e i n s  and amino 
acids~ to absorbing s o l u t i o n ) ,  1042 

S e p a r a t i n g  weak ac i d  gases from gas m i x t u r e s  (Washing o f  
m i x t u r e s  c o n t a i n i n g  C02, H~S, e t c . ,  w i t h  s o l u t i o n s  o f  
sails of primary~ secondary~ and tertiary amino acids 
containing at least 2N atoms), 47B 

S e p a r a t i n g  c a r b o n  d i o x i d e  and h y d r o g e n  s u l f i d e  f rom g a s  
mixtures (By  cooling as mush as 550p), I180 

S e p a r a t i o n  o f  c a r b o n  d i o x i d e  and h y d r o g e n  s u l f i d e  f rom 
gas m i x t u r e s  ( A b s o r p t i o n  by s c r u b b i n d  a t  about  I 0 0  psi  
w i t h  ho t  30 -40¢  K2C03 s o l u t i o n ;  t e c h n i q u e s ) ,  1092 

S e p a r a t i o n  o f  carbon d i o x i d e  end hydrogen s u l f i d e  from 
gas m i x t u r e s  (~V s c r u b b i n g  under  p r e s s u r e  w i t h  hot  
K2CO 3 s o l u t i o n ) ,  926 

S e p a r a t i o n  Ot h y d r o g e n  s u l f i d e  end c a r b o n  d i o x i d e  f rom 
gas m i x t u r e s  ( P l a n t  d e s i g n s  w i t h  e x p l a n a t i o n  o f  
d e t a i l s ) ,  1114 

Sulfur production and gas purification (Scrubbing with 
KzC~] s o l u t i o n ,  r e m o v a l  o f  HzS by FezC3} , 233 

Sulfur removal  at the  Z o l l n e n s k  gas-benzene p l a n t  
( O p e r a t i o n  o f  a monoe thano lem ine  p l a n t  f o r  the remova l  
of HzS and C02), IO1E 

T h e o r y  and p r a c t i c e  o f  t he  desulfurization of low- 
t e m p e r a t u r e  c a r b o n i z a t i o n  gas w i t h  the po tash  p r o c e s s  
under normal  p r e s s u r e s  as c a r r i e d  out  a t  the  VEB 
comb ins te  Espenha |n  ( K i n e t i c s  o f  CO z and HaS r e m o v a l ) ,  
7438 

Washing and c o o l i n g  of  gases c o n t a i n i n g  s u l f u r  d i o x i d e  
( R o a s t e r  and combus t i on  gases cooled and f r e e d  o f  d u s t ,  
SO2, and compounds o f  Fe, Znl Pb, Se, end As by 
s c r u b b i n g ) ,  981 

GASES/SCRUBBING 
D e s u l f u r i z a t i o n  o f  gases (HaS removed by 2 - s t e p  scrubb ing  

w i t h  emmoniacal  l i q u o r ) ,  1231 
Purification of commercial g a s e s  (Equipment), 1339 
Recovery  o f  hydrogen s u l f i d e  from gas by ammonia  l i q u o r ,  

I .  Sc rubb ing  hydrogen s u l f i d e  from the  gas (Rev iew w i t h  
37 r e f e r e n c e s ) ,  1150 

Removal o f  hydrogen s u l f i d e ,  ammonia, and hydrocyanic 
a c i d  f rom gases and r e c o v e r y  o f  ammonium s u l f a t e  and 
s u l f u r  ( S c r u b b e r  uses s o l u t i o n  o f  (NH4)eSeO] c o n t a i n i n g  
MgV, C r ,  o r  Ce c o m p o u n d ) ~  924 

Remova l  o f  s u l f u r  d i o x i d e  f rom g a s e s  ( S c r u b b i n g  w i t h  
NaOCI--NaOH s o l u t i o n ) ,  2132 

S e l e c t i v e  a b s o r p t i o n  o f  a c i d  gases (H2S,  HCN~ end SO z 
absorbed f rom gaseous m i x t u r e s  c o n t a i n i n g  CO z by 
l i m i t i n g  t ime o f  c o n t a c t  w i t h  a l k a l i n e  s c r u b b i n g  medium 
to  l ess  than  0 .05  s e e ) ,  198 

Sodium phospha te  in hyd rogen  s u l f i d e  removal  f rom gases ,  
w i t h  an a l k a l i n e  s u s p e n s i o n  o f  i r o n  o x i d e  ( E f f i c i e n c y  
o f  s c r u b b i n g  HaS f rom gases w i t h  a l k a l i n e  s u s p e n s i o n  of 
o x i d e ,  h v d r e t e d  o x i d e ,  o r  b a s i c  c a r b o n a t e  o f  FI 
improved by a d d i t i o n  of a l k a l i  meta l  p h o s p h e t e ) s  1028 

T o w e r - l i k e  sc rubbe r  f o r  the  removal  o f  s u l f u r  f rom gases 
by use of iron hydroxide-contalnlng masses, 790 

GASES/STORAGE 
Gas i n d u s t r y  and t h e  f u e l  p r o b l e m  ( C a r b o n i z a t i o n  o f  c o a l  

and c h e m i c a l  e n g i n e e r i n g  p r a c t i c e s  i n v o l v e d  in  
p u r i f i c a t i o n ,  s t o r a g e ,  d i s t r l b u t i o n ~  end u t i l i z a t i o n  of 
g a s ) ,  94 

GASES/WASHING 
C l e a n i n g  of c a r b o n i z a t i o n  gas (Use of aqueous s o l u t i o n  of  

alkali metal carbonates and b i c a r b o n a t e s ) 9  898 
P u r i f i c a t i o n  o f  g a s e s  c o n t a i n i n g  carbon d i o x i d e  end  

s u l f u r  compounds (Gases washed w i t h  e l k e z i d e s  p r i o r  to 
washing w i t h  alkali meta l  c a r b o n a t e ) ,  1133 

Removal o f  a c i d  components from gases (Removal  of COs* 
HzS , and HCN by w a s h i n g  w i t h  h o t ,  a l k a l i n e  a b s o r p t i o n  
liquids that e r e  r egemere ted  and r e c y c l e d ) ,  2287 

Removal o f  ammonia end  h y d r o g e n  s u l f i d e  f r o m  g a s e s  
c o n t a i n i n g  carbon d i o x i d e  (HaS removed in  
c o u n t e r c u r r e n t  washer by strong ammonlmcal l i q u o r ;  NH s 
washed ou t  by weak ammoniecal  l i q u o r  and then  by f r e s h  
HeO)~ 1132 

Removal of hydrogen  s u l f i d e  f rom gas m i x t u r e s  (Removal  of  



H~5 fro~ C~z-ccnt~ining ~a~as), 1291 
~e~oving h~drcgen sulfide frc~ gases and converting i t  

into thioYulfet~ (~ashin~ of ~as with ammoniaeal 
~u~en~icn cf Fe ferrosya~ide containing NH~ sal%s)~ 
708 

Sel*¢Yiue = h = c r Q t i o s  Of h~drczen salfide from mixtures 
with carbc~ di~ide (Washing solution is aqueous NH~OH~ 
KUH. Na~Hv Cr salt of ~eak o r g a n i c  acid with s t r o n g  
i n o r g a n i c  base), 1253 

GASIFICATION 
Carbonization and gaslficaticn. Present and future of 

gasificat[cn~ 4~9~ 
Carbonizati~ and gasification (Survey Of recent (1958) 

d e v e | c p ~ e n t ~  IS references), 148 
Carbonization and gasification. Present and future of 

carboniz~tio~ iBdustr~ i~5 
Ccllccuiu~ c, g~ificatic~, 447~ 
Degree ~f gasfflcatian~ ~6Z 
Ne~ developmentr in the Winkler gasification process 

(Review with Z6 refere~ces~ and discussion), 4475 
Pressure ga~ificazian of fuels (Lurgi genera%or and other 

processes com~red)~ 4625 
Progress rs~iew No. I0. Recent developments in 

gasification (Vnoducer ga~, water ges~ o i l  gas, and 0 
~ a s i f i c e ~ i a n  d e v e l o p m e n t s ) ,  ~G93 

Pecover~ of hydrocarbons b~ is situ combustion, 4694 
G~SiFICATIQN/BiHLI~GEAPHIES 

Ga~ificaiio~ techniques (Extensive bibllcgraphy for 1960- 
1962 with brief note~)~ 489~ 

G e ~ i f i c a t i a ~  s t u d i e s  (Annotated b i b l i o g r a p h y  on 
g a , i f i c a t i o n  of s o l i d  fuel~ decomposition o f  l i q u i d  
ant geseou~ hydrocarbons, and goals of gasification; 54 
reference~), 49~0 

GASIFiCATIQN/CHEHIC~L REACTION KINETICS 
Carbon dioxide ascap%or process [in gasifying l i g n i % e  

char] ( K i n e t i c  d a t a  obtained f o r  gasifying l i g n i t e  char 
by usin~ d o l o m i t e  as C dioxide acceptsr), 5007 

Catel~sis ~ a l k a l i  ~etal salt~ in carbon gasiflca%ion 
reactlcns, 47~S 

Chemistr~ cf t h~  carben-stea~ reaction, 8023 
Comparative s~ud~ of co~e gasiflca%ion by wa%er and by 

C0~ - o b s e r v a t i o n s  c o n c e r n i n g  t h e  i n i t i a l  velocities 
(Cokes gasified bg water and C dioxide under identical 
conditions; ouerating temperature of lO00O)s 4940 

Gasification of fuels. Reaction kinetics research on %he 
t e c h n o l o g y  of  gasifies%ion and combus%ion (Discussion 
Cf physical ~nd chemical influences on gasification and 
combustion), 4315 

Gasification kinetics of coke with mix%ares gf carbon 
monoxide  and c a r b o n  d i o x i d e  (Gasifies%on at 900~ I 0 0 0 ,  
and liOO ~ in presence of CCa--CO--N mixteres)~ 5351 

Gasification of coke wiih carbon monoxide--carbon dioxide 
mixtures (Stud~ of effect OF temperalare~ gas 
co=position, and lump size cn rate of gasification of 
coke cD samples ef 10-60 mm dis. at 900-II005)~ 525~ 

Gasification reaction of lum~ coke for blast-furnace use 
(Lump cokes packed in  ceremia tube and gasified for 
maxlmu~ cf 3 br 5% i000-120000 in  upward streams o f  
Caz--CO and CO~--N), 5150 

Kinetic~ and ~echenls~ ef the reaction between oxygen and 
carbcm and Its significance for rapid gasification. I. 
Kinetics (Be[c~ flOOcC, C + 0 a • COs; between 800 and 
IO00sC, C~ z ,~d CO are primary predacts; above IO00oc~ 
cnl~ CD i~ f~r~ed b~ r e a c t i o n  ~C + O e • ~CO)s 480~ 

Einetias of beEic reactions cf %he gasification of solid 
fuel (l~other~al and nonisc%hermal conditions)~ 8157 

~inetic~ of carbon gasification (Gaslfica%ion of low- 
temperature cher)~ 4460 

~ i n e % i c s  of l i g n i t e  char gasification. Relation %0 carbon 
dioxide ascap%or procezs~ 5103 

Rate coefficient of  gaslfica%ion f o r  coke par%isles in  a 
fluidized bed (C + CO z + ~CO), 4223 

Eeaction klne%ies of %he gasification of carbon with 
HzO--H mixtures u n d e r  pressures (Pure C and coke 
contacted wlth water--An and we%or--H--An mixtures 5% 
959-i150e; ~ethan8 and CO formed; water partial 
pre~sure~ of 5~ lies and ~50 a%m; H partial pressures 
from 0 t o  50 arm; %oral pressure of 60 atm)s 4945 

Suspended specimen me%hod for determining %he rate of %he 
s t e a m - c a r b o n  r e a c t i o n  ( S t e a m  p a s s e d  o v e r  g r a p h i t e  
suspended in eleotricallN heated tube)~ 4830 

GASIFICATIO}I/EQIIAT~fl~ 
General g a s i f i c a t i o n  equation, 3663 

GASiFICATI~N/E~JIPME~r 
Apparatus for gasiflca%ion of powdered fuels, 3744 
Carbonization and gasification. Ciassification of 

apparatus for carbonize%ion and gasifica%ion~ 144 
Coal char gasification in  an electrofluid reactor 

[ P r o d u c t i o n  of s~nthesls ~as; gasification rate 
iacreased with te~pera%ure~ steam flow rate~ and C 
burnoffl p r o c e s s  I s  t e s h n i c a l l y  feasible), 5098 

V i x e d - b e d  p r e s s u r e - ~ a s l f i c a t i o n  p i l o %  plan% f o r  o p e r a t i n g  
under slagging eonditicns (Description of pressure 
gas[fier~ ~lagglng technlqae~ and comparison o f  Lurgl 
process), 4578 

Gas generator f o r  fl~idlzed-bed gaslflce%ion o f  fine-- 
grained fuel (Gas genera%or consls%s of see%Ions f o r  
d r g i n g ,  ~ e ; l i c o k i n g ,  c o k i n ~  and g a s i f l c a % i o n ) ~  5021 

Gasification in  a two-stage gas producer (Formulas f o r  
calcslatinu parameters of gas-producer process given; 
19 referenoes)~ 4954 

647 GASIFICATION/PATENTE 

P y r o l y s i s  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  in  s h a f t - t y p e  
g e n e r a t o r s  ( E q u i p m e n t ) ,  7115 

GASIFICATION/FLUIDIZED BED 
City College studies of the Coalplex (Outline of work on 

reaction of coal with H; kinetics of C gasification; 
fast fluldized bed; agglomerating fluidized beds; S 
absorption kinetics; panel bed filter and flowsheat and 
system studies)~ 3112 (PB-22910!/I) 

High-pressure electrothermal fluid-hod gasiflca%isn of 
coal char, 5152 

GASIFICATION/INDUSTRIAL PLANTS 
Carbonization and gasification. Ins%ella%ions for 

carbonization and gaslfica%ion, 148 
GASIFICATION/IN-S!TU METHOD 

Undersround gasification of feels. Exchange be%wean 
carbon monoxide and carbon dioxide under homogeneous 
conditions (In hot, gaseous mixture of CO nd COos 
exchange occurs that can be absorbed by use of C 
isotopes; t~CO a + CO = x~CO : CO a and CzeOa+ ctao= 
C~60~sO + C~60; *~CO 2 : IeCO= 0 + I%C0 - 12C0 a = ~scG2 
• I~C0), 4758 

Underground gasification of fuels. Stcichicme%ric 
analysis of the three ~oin± reactions taking place 
during %he analysis of carbon with h~drogen (Tabulated 
date; S-dimensional model showing s%oichiome%ric 
relations of principal reactions he%wean C and 8], 4757 

Underground gasification of fuels. Control of %he 
underground gasifica%isn of coal (Discussion of 
practical problems with diagrams of underground 
gasification chambers), 4771 

Underground gasification of fuels. Gasification of 
semicoke from Moscow brown coal with a steam-oxygen 
blast (Steam concentration of I0-20~ optimum in 
producing maximum percentages of CO and H and minimum 
of CQe), 4760 

Underground gasification of fuels. Underground 
gasification of Lisiohassk coal (Use of O-enriched 
steam-elf blast (55-74~ O) resulted in gas containing 
15~ N~ 40~ CGe~ and 45~ CO + H), 4765 

• Underground gaslfica%ion of fuels. Ho%ion of %he 
gasification zone as a function of fuel moisture in 
underground gasification (Decrease in moisture con%on% 
from 30 %0 9~ caused rate of advance of gesifioa%on 
zone of iS-fold], 4763 

Underground gasification of fuels- Distribution of %he 
blast in underground gasification of fuels (Physical 
and mechanical factors affecting dis%ribu±ign of 
blas%)~ 4.769 

Underground gasification of fuels. Mechanism of %he 
reaction of carbon with water vapor fS%udies on water 
gas reaction), 4758 

Underground gasification of fuels. Products obtained in 
%he continuous heating of coal with an electric current 
(Elaborate labors%cry apparatus shown in schematic 
drawinss; cmmposi%icn and thermal values mf gas as 
functions of time of heating are plo%%ed)s 4772 

Underground gasification of fuels. Effect of preliminary 
thermal treatment on the compost%ion of the gas from 
the gaslfica%ion of Moscow brown coal in a permeable 
channel (Lahore%cry scale 0 gasification experimen%d an 
Moscow brown coal %h5% had been preheated ta 150, 250~ 
350, and 5500], 4761 

Underground gasiflca%ion of  feels. Effect of some 
%echnologloal parameters of %he andergruund 
gasifica%Ion of coal on The amount of gas leakage 
(Leakage and relative Imss increase with rise in static 
pressure in underground gas generator), 4766 

Underground gasification of feels. Me%hod of study of %he 
In%cram%ion of oxides of carbon by use of carbon-14 
(Investigation of reduction of COa with Cs exchange 
between CO and CO e under homogeneous conditions~ and 
exchange be%wean C and its oxides~ all b~ use of t~C)s 
4755 

Underground gasifies%ion of fuels. Me%hod for studying 
gas pressures in underground gas genera%ors by use of 
radloiso%opes [Descrlp%ion o f  isotopes, appara%uss and 
%eshniques)s 4770 

Underground gasification of fuels. Effect of %he 
concentration of steam on %ha rate of its reaction with 
carbon9 4759 

Underground gasification of fuels. Underground 
gasification of coal under high pressure (Pressures 
ranged from 1-50 a%m; for op%imum results, pressure 
should no% exceed 20 a%m)s 4764 

Underground gasification of fuels. Effect of %he 
concentration of oxygen i 9 %he bias% on %ha rate of 
motion of %he gasification zone in underground 
gasification [Rise in concentration of 0 in blast 
increases rate o f  motion in gaslfica%on zone)1 476Z  

Underground gaslfloa%ion of fuels. Decreasing %he leakage 
o f  blast and g a s  in %he underground gaslf£catlon o f  
Moscow brown coal (23 references)s 4767 

GASIFICATION/LURGI PROCESS 
Low B%u gas for power plants (Review with 36 references)~ 

5367 
GASIFICATION/PATENTS 

Index o f  selected gaslfica%ion patents. III. Belgian~ 
Frenehs German~ I % a l i a n ~  and Swedish patents (Abstracts 



GASIFICATION/PATENTS 648 

o f  p a t e n t s  i s sued  be tween 1914 and 1 9 5 5 ) ,  4945 
GASIFICATION/REVIEWS 

Fuel  p r o c e s s i n g  f l u i d i z e d  beds (Rev iew  o f  l i t e r a t u r e ;  68 
r e f e r e n c e s ) ,  5070 

H i s t o r y  o f  t he  d e v e l o p m e n t  c f  s o l i d - f u e l  g a s i f i c a t i o n ,  
4661 

T rends  In the  d e v e l o p m e n t  o f  g a s i f i c a t i o n  t e c h n i q u e s  
( R e v i e w  w i t h  49 r e f e r e n c e s } l  5276 

GASOLINE/CHEMICAL ANALYSIS 
AnaIysls of synthetic gasoline obtained by Fischer 

processv 5950 
GASOLINE/CHEMICAL COMPOSITION 

C o m p o s i t i o n  o f  a s y n t h e t i c  g a s o l i n e  ( D i s t i l l a t i o n  
p r o d u c t s ) ,  5271 

GASOLINE/DESULFURIZATION 
Desulfurization of g a s o l i n e  o b t a i n e d  from semicoke coa l  

t a r  from coal of t he  e ' C h e r n o m o r e ' t  mine by use of 
B u l g a r i a n  n a t u r a l  s i l i c a t e s  ( C a t a l y s t s  p r e p a r e d  by 
wash ing  c l a y  w i t h  0 . 2  N HCI and h e a t i n g  to  5500 f o r  1 
hr}, 974 

~ i n e t i c s  o f  h y d r o c r a c k i n g  o f  low t e m p e r a t u r e  c o a l  t a r  
( U s e  o f  b o t h  a u t o c l a v e s  w i t h  c a t a l y s t  o f  s u l f i d e s  o f  Ni 
and  W s u p p o r t e d  on i l i c a - s l u m i n a ;  g a s o l i n e  o b t a i n e d  a t  
500 ° and 3000 p s i ;  e q u a t i o n  f o r  r e l a t i o n s h i p s  be tween 
r a t e  c o n s t a n t s  f o r  g a s o l i n e  f o r m a t i o n ~  d e s u l f u r i z a t i o n ,  
and d e n i t r o g e n a t i o ~ ) ,  7141 

Performance 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  plant for 
producing liquid fuels from coal (Production of 
gasoline and diesel oil; d u s t  i n  raw gas removed by 
cyclone separation v wash scrubbing, and electrostatic 
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 o l a m i n e ,  Fe o x i d e ,  and a c t i v a t e d  
C)w 6761 

Recovery  o f  u s e f u l  s u b s t a n c e s  and d e s u l f u r i z a t i o n  o f  
g a s e s ,  941 

R e f i n i n g  motor  f u e l s  by h y d r o g e n a t i o n .  I I .  Removal o f  
s u l f u r  and s t a b l l i z a t i c n  o f  g a s o l i n e s  f rom p r i m a r y  t a r s  
(Use of HoSe, MoS2 + CzO a, and CrzO s as c a t a l y s t s ;  
h y d r o g e n a t i o n  at  20 s tm,  p r e s s u r e  and 4 4 0 0 ) ,  7073 

GASOLINE/DISTILLATIGN 
P y r l d i n e  bases from heavy ' ' g a s o l i n e  '~ f r a c t i o n  o b t a i n e d  

f rom 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  c o a l  ( G a s o l i n e  
f r a c t i o n  from d i s t i l l a t i o n  o f  c o a l  i n  L u r g i  ovens at  
7 0 0 - 8 0 0  ° d e p h e n c l i z e d  by a l k a l i ;  s o l v e n t  e x t r a c t i o n  o f  
pyridlne bases w i t h  CHaOH), 6668  

GASOLINE/FLOWSHEETS 
Progress in p r o d u c i n g  useful hydrocarbons from coal 

( R e v i e w  o f  p rocesses  b e i n g  d e v e l o p e d  i n  the  USA), 8838 
GASOLINE/HYDROGENATION 

C a t a l y t i c  h y d r o g e n a t i o n  o f  secondary  g a s o l i n e  o f  brown- 
c o a l  t a r ,  2228 

Refining m o t o r  f u e l s  by h y d r o g e n a t i o n .  I I .  Removal o f  
s u l f u r  and s t a b i l l z a t l c n  cf gasolines f rom p r i m a r y  t a r s  
(Use of HOSe, MoB z + C20s~ and Cr~C 3 as c a t a l y s t s ;  
h y d r o g e n a t i o n  at  20 a im .  p r e s s u r e  and 4 4 0 o ) ,  7073 

GASOLINE/PRODUCTION 
A c t i v a t i n g  e f f e c t  of certain meta l  oxides on Fe-Cu 

c o n t a c t s ,  used i n  the  s y n t h e s i s  c f  g a s o l i n e  from w a t e r  
gas (Use  o f  o x i d e s  o f  Mg, A I ,  Mn, and Th to  a c t i v a t e  
c a t a l y s t s  o f  F e - - C u - - K z C 0 3 - K i e s e l g u h r ) ,  6064 

Amer i can  F i s c h e r - - T r o p s c h  p l a n t  (Use o f  ~ i g g l i n g - c e t a l y s t  
bed in  p r o d u c t i o n  o f  l i q u i d  f u e l s ) ,  6541 

A p p l i c a t i o n  o f  COED p r o c e s s  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  refinery9 7023 

Balanced hydrogenation of coal (Motor fuel of high 
a r o m a t i c  c o n t e n t  p r o v i d e d  by d i r e c t  h y d r o g e n a t i o n  of 
coal i n  single s t a g e ;  h y d r o g e n a t i o n  catalysts of 
(NH,)zMOQ~,  N i C l z ,  o r  S n C l z ) ,  6719 

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  c f  o1 [  and 
gasoline~ 6064 

B e t t e r  u t i l i z a t i o n  o f  c o a l  f o r  t h e  p r o d u c t i o n  c f  o i l  and 
p e t r o l ,  6092 

B r i t i s h  c o a l  h y d r o g e n a t i o n  ( E f f e c t s  o f  i n t e r n a l  
s a t i s f a c t i o n  of H r e q u i r e m e n t s  by CH~-steam p r o c e s s  on 
g a s o l i n e  y i e l d ) ,  5998 

Carbide f o r m a t i o n  as an i n t e r m e d i a t e  s t a g e  in  the  
c a t a l y t i c  s y n t h e s i s  o f  h y d r o c a r b o n s  f rom w a t e r  gas 
( U s i n g  a C o - - T h O z - - k i e s e l g u h r  c a t a l y s t ] ,  6994 

C a r b o n i z a t i o n  of c o a l  in  r e c t a n g u l a r  g a s - c o m b u s t i o n  
r e t o r t  f o r  the  p r o d u c t i o n  o f  s m a l l  b l a s t - f u r n a c e  coke ,  
liquid f ue l s ,  and gas (Yield as h i g h  as 90X), 152 

C a t a l y s t  f o r  : s n v e r t i n g  ca rbon  monox ide  and h y d r o g e n  i n t o  
h y d r o c a r b o n :  ( P r e p a r a t i o n  o f  reduced i r o n - b o r a x  
c a t a l y s t ) ,  6039 

C a t a l y t i c  h y d r o g e n a t i o n  o f  phenolic o t l  i n  l o w -  
t e m p e r a t u r e  t a r .  I V .  E f f e c t  o f  c a t a l y s t s  on the  
c o m p o s i t i o n  o f  h y d r o c a r b o n s  fo rmed (Use o f  Mo o x i d e ,  
N ieOs ,  and I as c a t a l y s t s ;  a d d i t i o n  o f  S t o  Mo o x i d e  to  
increase gasoline content and n a p h t h a l e n e  
hydrocarbons), 2481 

C a t a l y t i c  r e a c t i o n  o f  ca rbon  monox ide  and hydrogen  
( P r e p a r a t i o n  o f  i r o n  c a t a l y s t ) ,  6618 

C a t a l y t i c  h y d r o t r e a t i n g  Of c c a l - d e r i v e d  l i q u i d s  
(Laboratory i n v e s t i g a t i o n  to  d e t e r m i n e  s u i t a b l e  
c a t a l y s t s  and h y d r o t r e a t i n g  system for c o n v e r t i n g  
l i q u i d  p r o d u c t s  or  t a r s  from c o a l  to  raw m a t e r i a l  f o r  
production of g a s o l i n e ) ,  6849 

C a t a l y t i c  c r a c k i n g  o f  s t e a ¢ - g a s  p r c d u c t s  o f  s e m i - c o 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 
sem icoke )9  6612 

C a t a l y t i c  h y d r o c r s c k i n g .  Mechanism o f  h y d r o c r a c k i n g  o f  
t o w - t e m p e r a t u r e  coa l  t a r  ( P r o d u c t i o n  o f  g a s o l i n e ) ,  8887 

C a t a l y t i c  improvement  o f  h y d r o c a r b o n  s y n t h e s i s  p r o d u c t  
( U p g r a d i n g  o f  g a s o l i n e  p roduced  by F i s c h e r - - T r o p s c h  
s y n t h e s i s ;  l s o m e r i z a t i o n  o f  o l e f l n s ) ,  6427 

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  monox ide  ( 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  i n  a l c o h o l s  end o r g a n i c  N compounds) ,  
6621 

C a t a l y t i c  h y d r o c r a c k i n g .  H v d r o c r a c k i n g  o f  a low 
t e m p e r a t u r e  coa l  t a r  ( P r o d u c t i o n  o f  p r e m i u m - g r a d e  
g a s o l i n e  u s i n g  c a t a l y s t s  c f  s u l f a t e  o f  Ni and W 
s u p p o r t e d  on Sl d i o x i d e  and AI o x i d e ) ,  6890 

C a t a l y t i c  h y d r o c r e c k i n g  o f  coa l  l i q u i d s  ( C o n v e r s i o n  o f  
coa l  t o  g a s o l i n e  i s  p rocess  o f  h y d r o g e n a t i o n ,  
c o n v e r s i o n ~  and h y d r o r e f i n i n g ;  s t u d i e s  on 400-7000F 
f r a c t i o n  o f  l i q u e f a c t i o n  p r o d u c t ) ,  6902 

C a t a l y t i c  c o n v e r s i o n  o f  canbon m o n o x i d e - - h y d r o g e n  
m i x t u r e s  i n t o  h y d r o c a r b o n s  o r  o x y g e n - c o n t a i n i n g  o r g a n i c  
compounds (Use o f  Fe c a t a l y s t s  and r e c y c l i n g  to  g i v e  
para f f ins) ,  6636 

C h a r a c t e r i z a t i o n  o f  o i l s  d e r i v e d  f rom the  h y d r o g e n a t i o n  
o f  Upper Assam c o a l  and t h e i r  c o m p a r i s o n  w i t h  
N a h o r k a t i y a  p e t r o l e u m  ( D i s t i l l a t e  n e u t r a l  o i l s  o f  the  
h y d r o g e n a t i o n  p r o d u c t  and the  p e t r o l e u m  f r a c t i o n s  are  
b o t h  u s e f u l  f o r  g a s o l i n e  p r o d u c t i o n  but  r e q u i r e  f u r t h e r  
h y d r o g e n a t i o n  f c r  u p g r a d i n g  t o  m i d d l e  d i s t i l l a t e s ) ,  
6994 

Chemical by-products from coal (Production of alkenes, 
a r o m a t i c s t  H, a rmon la  t S t a r  a c i d s ;  c o n c e p t u a l  s l l -  
c h e m i c a l  r e f i n e r y ) ,  7380 ( P 8 - 1 8 0 8 7 8 )  

Chemica l  p o s s i b i l i t i e 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  
(Review o f  F i s c h e r - T r o p s c h ,  B e r g i u s ~  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 ,  and Fischer p r o c e s s e s ) ,  5833 

C h e m i c a l s  f r om coa l  h y d r o g e n a t i o n  (Cos t  o f  p l a n t  to  
produce 31,090 bbl, chemicals and fuels per day would 
c o s t  326 m i l l i o n  ( 1 9 5 2 ) ) ,  2775 

C h e m i c a l s  f r om coa l  h y d r o g e n a t i o n  ( 3 0 , 0 0 0  b a r r e l  pe r  day 
p l a n t  wou ld  p roduce  8 .1~  t a r  a c i d s  t 80 .8¢  a r o e a t i c s ,  
16 .4X LPG, and 25 .7X  g a s o l i n e ) ,  2802 

C o a l * s  e n t r a n c e  i n t o  g a s o l i n e  m a r k e t  sat  a t  3 y r  
( D e s c r i p t i o n  o f  Consu l  P r o c e s s ) ,  6844 

Coal can also yield liquid fuels (Laboratory 
e x p e r i m 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 t  6274 
Coa l  g a s i f i c a t i o n .  S c a l e - u p  f a c t o r s  In  t he  H - c o a l  p rocess  

( S t u d i e d  u s i n g  bench u n i t s ) ,  5334 
Coal h y d r o g e n a t i o n .  Summary o f  p r o c e s s  and b r i e f  

d e s c r i p t i o n  o f  s p e c i a l  equ ipmen t  used in  d e m o n s t r a t i o n  
p l a n t  a t  Louisana, Missouri ( O p e r a t i n g  at  700 
a tmosphe res  pressure)~ 6289 

Coal h y d r o g e n a t i o n  ( E f f e c t s  o f  r e a c t i o n  t e m p e r a t u r e  and 
t i m e  on g a s o l i n e  y i e l d ) ,  2608 

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  i n  the USA 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 s  from coal), 6841 

Coal l i q u e f a c t i o n  p r o f i t a b l e  by p r o d u c i n g  cheap cement  
( P r o d u c e s  g a s o l i n e  a t  c o e p e t i t i v e  p r i c e ] ,  7026 

C o a l p l e x .  G a s ,  gasoline, and electricity from coal 
( R e v i e w  w i t h  78 references)i 6998 

ConsoI  s y n t h e t i c  f u e l  p rocess  ( F o r  p r o d u c t i o n  o f  g a s o l i n e  
f rom c o a l ) ~  6913  

C o n v e r s i o n  of coa l  to  g a s o l i n e  ( R e v i e w  of t e c h n i q u e s  w i t h  
64 r e f e r e n c e s ) ,  6882 

C o n v e r t  coal to  liquid fuels w i t h  H -coa l  [ p r o c e s s ]  (Coa l  
c o n v e r t e d  to  l i g h t  c r u d e  d i s t i l l a t e  t h a t  can be 
c o n v e r t e d  to  g a s o l i n e ;  H -coa l  p r o c e s s  i s  e c o n o m i c a l l y  
c o m p e t i t i v e  w i t h  c o n v e r s i o n  o f  p e t r o l e u m  c rude  o i l  to  
g a s o l i n e ) ,  6866 

C r a c k i n g  and 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  pea t  t a r  (N iC  
and CoO c a t a l y s t s ) ~  5659 

C r a c k i n g  p rocess  in  g a s - m a k i n g  i n d u s t r y  (1250  B t u ) ,  7046 
D e s i g n  of a F l s c h e r - - T r o p s c h  s y n t h e s i s  p i l o t  p l a n t  

( D e s i g n  and c o n s t r u c t i o n ;  f l o w s h e e t s ;  p r o d u c t o n  o f  
s y n t h e t i c  g a s o l i n e  f r o m  l o w - g r a d e  I n d i a n  c o a l ) ,  6677 

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  p e a t - p r o d u c e r  t a r  
( C o m p a r i s o n  o f  MoSs, MoSs + A l2Os ,  Cr~O s + Nl + Cu, and 
MoO3 + A l i g n  + Ni as c a t a l y s t s  f o r  p r o d u c t i o n  o f  
q u a l i t y  g a s o l i n e  a t  420 to  480 o and 200 to  250 
a t m o s p h e r e s  p r e s s u r e ) ,  2314 

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  R a i c h l k h l n s k i i  coa l  ( A t  350 
t o  400oc and 790 atm u s i n g  MoS s c a t a l y s t } t  5835 

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 a r  ( A t  450oc f o l l o w i n g  
c a r b o n i z a t i o n  o f  c o a l ) 9  5841 

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  coat  ( E v a l u a t i o n  o f  S, 
FeeOs~ MoSs, MoO s, Sn(OH]~ ,  CuO, (NHw)aMO0~, ZnO, Cu, 
and Fe(OH)a as c a t a l y s t s ) ,  2389 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  K a s h p i r a  t a r  (RoSe as 
c a t a l y s t ) ,  2285 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  b i t u m i n o u s  coa l  under  h i g h  
p r e s s u r e  (Use o f  c l a s s i c a l  Bn, Co--Mo,  and Fe 
catalysts, as w e l l  as z e o l i t e  c a t a l y s t s ] ,  6963 

D e s t r u c t i v e  h y d r o g e n a t i o n  o f  c o a l s ' ( A t  364 -480  ° and 0-Z33 
a im p r e s s u r e ;  NiO and NH~ m o l y b d a t e  as c a t a l y s t s ) ,  2309 

D e s u l f u r i z a t i o n  o f  c o a l  d u r i n g  c a r b c n l z a t l o n .  H i g h - s u l f u r  
I n d i a n  coa l  (Removal  o f  o r g a n i c  S compounds} ,  753 

Deve lopmen t  o f  g a s o l i n e  s y n t h e s i s  i n  the  U n i t e d  S t a t e s ,  
H y d r o c o l  p r o c e s s  ( U s i n g  f l u i d i z e d  bed a l k s l l z e d  Fe 
c a t a l y s t ) ,  6272 



649 6~SOLINE/PRODUCTION ~ e v e l o p m e n t  o f  an I n t e r m e d i a t e - s c a l e  p l a n t  f o r  h l g h -  
p r e s s u r e  h N d ~ a g e r a t i o n  o f  t a r  and t a r  d i s t i l l a t e s  (MoSa 
catalyst~ 200 arm and 500o~ 2~30 

Diesel e l l  a~d gasoline from coo l  %as (Coal tar (bop. 
Z00-350 ° ] is p r e h £ a t e d ,  coopressed, mixed with H, 
passed through bed of pelleted octal?st of MeSa; 
h ~ d r o g e n ~ t i o n  at 3 0 0 - 450  ° and 100 -200  aim), 6?70 

Diesel oil from coal tar (Tar (b.p. 200-~60o), freed from 
tar acids and bases, h~droyenated a% 10-75 arm and ZOO- 
450 ° usin9 catal~st; obtain gasoline and light diesel 
oil: ca~alNst prepared bN dissolving AI(NO3)a X 9HmO 
a d d i n g  NeOh Solution, tO which solution Of Ni(NO~) e X 
6HzC ~as edded  containln~ HHO~; dried eatalys± reduced 
by H), 6771 

Distillation o~ tar to g i v e  ~asoline~ phenols~ and 
residue that is cracked to produce coke, crude e l l ,  gas 
c i l ,  and g a s e s ,  ~703 

Economics  o f  t h e  p r o d u c t i o n  c f  g a s o l i n e ,  f u e l  o i l ,  and 
e r o m a t l o  % h e ~ i c a l s  f rom c o a l  by h y d r o g e n a t i o n  ( C o a l  
h y d r o g e n a t i o n  p i a ~ t  o p e r a t e d  a t  650 o ,  2000 p s i  H, 
lO~/mln  c c e l  f e e d  r a t e ,  and H f l e w  o f  90 I / m i n  w i t h  
z i n c  c h l o r i d e  a~ h y d r o g e n a t i o n  catalysts), 6996 

Econom~ cf l i q u i d  fuel ~roduction from coal (H-coal 
process  ecancmics; menstruation cost of plant for 
conversion of  eta[ into liquid products will be about 
t h r e e  t i ~ e ~  the c o s t  of  u s u a l  p e t r o l e u m  refinery),6848 

E f f e c t  cf t e m p e r a t u r e  and t he  vo lume v e l o o i t y  Of 
s~nthesis gas on the  yield of some hydrocarbons during 
s ~ n t h e s i s  fro~ carbon monoxide  and ~team ( E f f e c t  uf 
temperature (20~-240 u ) and volume velocity of CO--steam 
on co,position of produots; Co--Th catalyst), 6903 

£ n g i n e e r i n ~  e v a l u a t i o n  and review of CONSOL synthetic 
f u e l  p r o c e s s ,  6977 

Esso's fluid catalyst modifies Fisoher-Tropsch (Catalyst 
c o n t a i n i n g  Fe), 6190 

Estimated plant end o p e r a t i n g  COSTS for producing 
gasclina by goal hydrogenation, 5~76 

£va!uation of rhenium-co~taining ca~alysts for the 
hydrogenation of brown-coal tar processing products at 
mediu~ and high pressures, 674~ 

Exothermia octal?tic gas re~stlons (Hydrogenation of CO 
in synthasis ,as p r o d u c e d  b~ gasification o f  brown 
coal), ~gdS 

Extraction of hydrogen from coke-oven gas for use in %he 
manufactura of s~nthetic gasoline (Messes process: 98- 
99= He) ,  70B5 

FIscher--~opsch svnthesis in slurry phase (UsiRg Fe 
catalyst pnomoted with Gu and K20), 6463 

Fixed-ted vapor-phase hydrogenation of low-temperature 
coal ta~ under medium prassure, 6740 

Fuels  and c h s ~ l o ~ t s  from coal hydrogenation (Production 
of t a r  acids, aromatics. LPG, and gasoline), 2826 

Gasoline (Prod~ction fro~ CO and H in 6-stage process)~ 
6449 

G~soline, oil, ~nd ohemicals from coal (Description of 
South A~rica=~ solution to oil shortBge), 6812 

G a s o l i n e  (Octal?tie p r o d u c t i o n  0% 2 6 0 - 3 7 1 o ) ,  6519 
Gasoline (Productlon by raduction of CO a% 550-750OF 

us ing  an Fe powder catal~% wlth 3 tO i0 second 
reaction time], 6308 

Gasoline from the  low-temperature carbonization o f  
Zhurin~k CO~I (Determination of chemical composition of 
gasoline), ~9 

Gasoline from coal (Discussion of general aspects of c o a l  
to llquld f u e l  program)~ 6~21 

Gasoline from coal via the 6Nnthol process~ 6746 
Gasoline from coal-dis%ii~atlon pnoducts, 6908 
~aso[lnc-fr~m-csa| produced on p~lo% plant (Planned 

constructiu~ of plant for processing i0,000 to 30,000 
tcns of goal into 450 to  ! , 0 0 0  cu  m gasoline/da~; yield 
of g a ~ o t i n e  ~pproache~ 480 fliers/ton coal), 68~3 

Gasoline fro~ solid fuels (Finely ground coal added %o 
mixtu~& of H and stea~ in column), 6807 

Gasoline synthesis from carbon monoxide and hNdrogen. 
LXXI[~. ~ction of carbon monoxide on i r o n  catalysts, 
637~ 

Gasoline svntba~i~ from carbon monoxide and h ~ d r o g e n  a% 
moderately h~gh pro,use. V. Effeot of the inorease of 
reaction pressure (With Fe catalysts, maximum yield of 
o i l  o b t a i n e d  at 15 k g / c m ~ ;  increase o f  pressure 
requlre~ ~ore KzCOz) , 6176 

G a s o l i n e  s~n~he~i~ from carbon monoxide and hydrogen 0% 
=oderateI~ hiqh pressure. UI. Promoter action of 
v a r l o u ~  oxide~ (Fe catalysts with Cu, Hg, kieselguhr 
a~d ~aCO~)s 6176 

G a ~ o | i n e  s~nthe~is from carbon monoxide and hydrogen at 
ordlnar~ pr~£sure. XLI. Activation of %he catalysts by 
slow ox~dation with oxygen from the a i r ,  5824 

Ca~olin~ s ~ n t h e s [ s  from carhon monoxide and h~drogen at 
at~c~pherlc pressure, iVI. Analysis of the synthetic 
o l l  by p r e c l s i o ~  d i s t i l l a t l o n  (Fe catalyst containing 
Cu, Ha, k~e~elguhr, H3~03, and KaC53; Co catalyst 
containing CO, Th, Us and k i e s e l o u h r ) ,  594~ 

G a s o l i n e  sNnthesi~ from carbon msnoxlde and hydrogen at 
ermo~pherle pressure. I. (Evaluation Of Ni--Hn, N i - -  
Hn--~l, Ni--Hn--Cu, NL--Mn--Cr, Ni--Th--Hg, Co--Th, and 
Co--Ha as o~taly~ts: effects of reaction temperature 
and carrier on activ~t~ of catalysts), 5742 

Gasoline sNnthes[z f rom carbon monoxide and hydrogen. 
LX×IV. influence of water vapor en iron catalysts, 6377 

G a s o l i n e  s ~ n t h e s l s  from carbon monoxlde end hydrogen. 

LXXI. Activity and deactivation of iron ca%alNsts 
(Catalysts of Fe--Cu or Fe--Cu--kieselguhr~ addition cf 
KeCO a and HaBOa t o  increase activity), 6173 

Gasoline sNn%hesis from carbon monoxide end hNdrogan. 
LXXII. Composition of gases and f l o w  velocity (Fe 
catalysts), 6174 

Gasoline via %he Fischer--Tropsch reaction using %ha hot- 
gas recycle system (Catalyst was raw magnetite ore 
flame sprayed onto bee% metal assemblies; gasoline 
yield was almost 60~ of hydrocarbsn production), 5971 

Generator tar from brown coal and ca%alytlo cracking of 
the tar (Fraotion boiling from 180 %o 360 o was 
cracked), 6699 

German plants ~xtrao% gasoline from coal, 6124 
German production of synthetic gasoline~ 5772 
Germans made high aromatic avla%ion gasoline by coal 

hydrogenation (Hydrogenation a% ZOO a%m]~ 5111 
H-oil- and H-coal-processes (Use of fluidized catalyst), 

6889 
High-anitknook synthesis gasoline (Production bN 

reducticn of C oxides with H), 6100 
High-geisha blending liquids from carbonization gases 

(Treatment with HzSU~ of gases from dry distillation or 
cracking of carbonaceous ma%erials)s 6167 

High-pressure hydrogenation of low-temperature tar (Use 
of molybdenum oxide catalyst; 465 °, 100 aim initial 
pressure), 2444 

High-pressure hydrogenation of low=temperature tar (At 
7100 Arm and 250oc in presence of MoOn oataI~sis), 5a~I 

High-pressure hydYogena%ion of low-temperature tar. I. 
Effects of hydrogenati,g conditions CAt 426-475 ° and 
151-253 arm pressure using powdered ammonium molybdate 
as octal?s%), 2310 

High-pressure llquld-phase h~drogena%ion of coal by 
experimental flow plant (Plant designed to hydrogenate 
50 to 60 kg of coal/day at 700 arm; goal fed as paste; 
agitation of paste has effec± on resui%s)~ 6816 

High-pressure hydrogenation of various tess. III. 
Hydrogenation of middle oils obtained ~y the 
hydrogenation of various tars and oils, 2567 

High-pressure h~drogena%ion of carbonaoeous matter. I. 
Introduction (Review; production of avis%ion gasoline~ 
oomparison with Fischer-Tropsch me%hod), 6280 

High-pressure hydrogenation of low-temperature %as (At 
480 ° and 200 arm pressure using a He ca%sly,%. 
Hydrogenation of products a% 463 to 470 ° and 90 %0 !00 
arm pressure using NH~ thiomolybdate or MoO s as 
octal?st), 5844 

High-pressure hydrogenation of low-beepers%use %at 
[Ca%al~sts: (MH~)aMog~, HzMoO~, MoOn, and NH~ 
%hiomol~bda%e; gasoline formation)~ 5755 

High-pressure hydrogenation of low-temperature tar 
(Production of gasoline, kerosene, and heavy oil), 248~ 

Hydrooarbons by h~drogena%ion of carbon monoxide 
[Production of h~drocarbons in %he gasoline range by 
use of a Co catalyst a% 375-450eF), 6212 

H~drocarbon s~nthesis (Production of gasoline 
hydrocarbons by reduction of CO with H 0% 250-3710  and 
150-550 p.s.i.g, in presence of Fe catalyst), 6520 

Hydroconversion o f  coal with combinations of catalysts 
(Use of 2 or more ce%al~s%s, one of which is 
impregnated on coal: best results o%ained when coal is 
impregnated with He, sulfided, and then used with Pd on 
Y--zeollte), 6917 

Hydrocracking of low-tempera%use taps (Description of raw 
materials, apparatus, and procedure; increase in 
pressure increased yield of coke and gaseous products 
and increased degree of cracking and hydrogenation of 
asphalts and resinous produo%s; increased ratio of H to 
raw material increased wield of gasoline and gaseous 
products), 6814 

H~drocraoking of coal distillates (High-octave gasoline 
and high quality diesel fuels are obtained using a 
zeolite catalyst), 7015 

H~drooraoking of tars and other high-molecular-weigh% 
h~drocarbons (PPooess for gasoline pPoduotion from 
high-molecular-weight compounds poop in H (goals, heavy 
sulfurized crude oils, etc.) oarrled out in fluidlzed 
bed of fine particles of char er coal; solid materlai 
must be pulverized and mixed with solvent prior %o 
being fed into reactor), 5820 

HHdrocraoking of a neutral, low-temperature %us frao%[on 
(Hydrooraoklng of neu%ra, low temperature tar fraction 
over (i) sign--AlcOa, (2) CoMoSO~ on 5iOa--~lmOs, and 
43) NiS on SiO=--AlzOa), 6830 

Hydrogenation of pitch and heavy distillates from primary 
brown coal %ass to diesel fuel (At 320-330 ° using MoS~ 
or Na as catal~sts; diesel fuel production), 2325 

Hydrogenation of coal uslng Luxmasse as catalyst; 40,000 
ft 3 of H and 4 %on, of coal produoe i %on of gasoline| 
5678 

H y d r o g e n a t i o n  a s  m e t h o d s  o f  p r o d u c i n g  g a s o l i n e ~  2279 
H y d r o g e n a ¢ i o n ,  a f u r t h e r  d e v e l o p m e n t  o f  h i g h - p r e s s u r e  

t e c h n i q u e  o f  %he ammonia  and  m e t h a n c !  s y n t h e s e s ,  2722 
H y d r o g e n a t i o n  o f  m i d d l e  o i l s  f rom b i t u m i n o u s  c o a l  a t  590 

to 440 ° in presence of tungsten sulfide octal?st 
followed b~ second hydrogenation step on part of 
products, 2421 
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Hydrogenation cf carbon ¢,onoxide (Beacticn carried out in 
s e v e r a l  s t2ps  w i t h  Fe c a t a l y s t s ;  use o f  H - r i c h  gas;  
y i e l d  i s  ~2~ h a r d  wax,  18~ p a r a f f i n s ,  17~ o i l ,  and 23~ 
gasoline), 2 ~ ?  

H y d r o g e n a t i o n  c f  h y d r o c a r b o n a c e o u s  m a t e r i a l s  
(Hydrogenation of coal or slurries of coal in oils or 
tars; use cf oxide or sulfide of Mo~ Sn~ Co, or Ni as 
catalyst; heating to 300 to 500 u at 1000 to 5000 psi), 
6134 

Hydrogenation of tars and tar o i l s  (Description of small 
p l a n t s ;  HaS 3 p e l l e t s  as c a t a l y s t s ) ~  580E 

H y d r o g e n a t i o n  o f  o x y g e n - c o n t a i n i n g  compounds. I I o  
R e d u c t i o n  o f  p~eno ls  o f  the  p r i m a r y  t a r  c f  Cheremkhov 
c o a l s  (MoSz c a t a l y s t ) ~  2308 

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 .  R 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 g e n a t i o n  o f  t a r  a t  4800 
and 200 arm) ,  2482 

H y d r o g e n a t i n g  d i s t i l l a b l e  ca rbonaceous  m a t e r i a l s  such as 
coal or mineral oils (Use of Ni or Co iodides and ~o 
s u l f i d e  as  c a t a l y s t s ) ,  2464  

Hydrogenation cf coal (Review; economics of gasoline 
p r o d u c t i o n  by coa l  h y d r o g e n a t i o n  shown to  be 
u n f a v o r a b i e ~ v  6855 

H y d r o g e n a t e d  CCED o i i  ( C o n v e r s i o n  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  gas ,  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  o i l ;  
d e s ~ 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 ,  midd le  
d i s t i l l a t e ,  g a s  o i l ~  and b o t t o m s ) y  5254  

Hydrogenation and cracking (Using CoS and MoSe as 
c a t a l y s t s ) ,  2276 

Hydrogenation of brown-coal oil ( A t  525 ° and 200 
atmospheres pressure using a Mc catalyst)9 5829 

H y d r o g e n a t i o n  o f  Rumanian brown coa l  ( M i x t u r e  w i t h  
m i n e r a l  o i l ;  MoO s c a t a l y s t ) ,  2681  

H y d r o g e n a t i o n  ( F l a n t  operation f o r  h y d r o g e n a t i o n  o f  
B r i t i s h  b i t u m i n o u s  coals; p r o d u c t i o n  o f  g a s o l i n e ) ,  2497 

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 -  
Tropsch 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 

Improvements in hydrogenation of coal (Production of 
30~OOO b a r r e l s / d a y  o f  l i q u i d  f u e l s ,  m a i n l y  g a s o l i n e ) ,  
6239 

Industrial s y n t h e s i s  of gasoline and o l l  from wate r  gas,  
5783 

I n v e s t i g a t i o n s  on 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  coa l  t a r  
( P r o d u c t i o n  o f  g a s o l i n e  on f u l l e r ' s  e a r t h  c a t a l y s t ) ~  
6725 

I r o n  c a t a l y s t  f o r  s y n t h e s i s  o f  g a s o l i n e  (Use o f  KNO~ 
i n s t e a d  o f  HzCO z to  a c t i v a t e  the  c a t a l y s t ) ~  6063 

I r o n  c a t a l y s t s  f o r  h y d r o g e n a t i o n  o f  carbon monoxide 
( H y d r o g e n a t i o n  a t  2200 and 245 ° a t  3 atm; [Fe (NOs)  s X 
9H20, Zn(NOs) z X 6HzO , and Cu(N03) 2 X 3H~O]), 6562 

Iron catalyst fcr synthesis of g a s o l i n e - r a n g e  
hydrocarbonst 6596 

I r o n  c a t a l y s t s  in the  s y n t h e s i s  o f  mctor  s p i r i t  by 
h y d r o g e n a t i o n  o f  ca rbon  mcnox ide (Use o f  c u b i c a l  
F e z e s ) ,  5640 

J a p a n ' s  coal-liquefaction process explained by nava l  
expert (Hydrogenation of coal by Bergius process 
f o l l o w e d  by d i s t i l l a t i o n  t c  p r o d u c e  g a s o l i n e  and  h e a v y  
o i l ) ,  5808  

K i n e t i c  r e l a t i o n  o f  coa l  h y d r o g e n a t i o n ,  p y r o l y s i s ~  and 
d i s s o l u t i o n  ( C a t a l y t i c  h y d r o g e n a t i o n  gave 30~ g a s o l i n e ~  
5~ d i e s e l  o l l ~  35~ h igh  Btu  gas t  and 30X c h a r ) ,  3063 

Kinetics o f  h y d r o c r a c k l n g  of low t e m p e r a t u r e  coal tar 
(Use o f  both  a u t o c l a v e s  w i t h  c a t a l y s t  o f  s u l f i d e s  o f  Ni 
and W s u p p o r t e d  on i l i c a - a l u m i n a ;  g a s o l i n e  o b t a i n e d  a t  
5000 and 3000 p s i ;  e q u a t i o n  f o r  relationships between 
r a t e  c o n s t a n t s  f o r  g a s o l i n e  f o r m a t i o n ,  d e s u l f u r i z a t i o n t  
and d e n t t r o g e n a t i o n ) ,  7141 

K i n e t i c s  o f  h y d r o g e n o l y s l s  o f  l o w - t e m p e r a t u r e  coa l  t a r  
( B a t c h  a u t o c l a v e  w i t h  Me o x i d e  c a t a l y s t  produced 
g a s o l i n e  a t  475 ° and 3000 p s i ;  r a t e - d e t e r m i n i n g  s t ep  i s  
c h e m i s o r p t l o n  of t a r  m c l e c u l e s  on c a t a l y s t , 1  6859 

L i q u e f a c t i o n  o f  coa l  ( D e s i r a b l e  c h a r a c t e r i s t i c s  o f  coa l  
f o r  h y d r o g e n a t i o n  i n c l u d e  toe c o n t e n t  o f  m i n e r a l s  and 
m o i s t u r e  and C:H r a t i o  l e s s  than  15;  meta l  c a t a l y s t s  
must be S - r e s i s t a n t ;  y i e l d s  g a s t  g a s o l i n e ,  eedium o i l s  
heavy o i l y  a s p h a l t s ;  125 r e f e n e n c e s ) t  6786 

L i q u e f a c t i o n  o f  Utah coa l  ( C o n v e r s i o n  o f  b i t u m i n o u s  coa l  
to  f l u i d  feed s t u d i e d  us ing  p y r o l y s i s ~  s 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 v  and c a t a l y t i c  h y d r o g e n a t i o n ;  
opt imum c o n d i t i o n s  were 515o ,  H p r e s s u r e  2000 ps l~  and 
Sn c h l o n l d e  c a t a l y s t  c o n c e n t n a t i o n  15~ o f  c o a l ) ~  6964 

L i q u i d  f u e l s  f rom c o a l  ( C o n v e r s i o n  o f  c o a l  by 
h v d r o g e n a t o n  to  l i g h t  c rude  o l l  t h a t  can be c o n v e r t e d  
to g a s o l i n e ) ,  6824 

Liquid fuels from coa l  by t h e  H -coa l  process ( B e n c h - s c a l e  
t e s t s  and  o p e r a t i o n  o f  an H-cos1 p rocess  deve lopment  
u n i t  f o r  3 y e a r s  i n d i c a t e  d e s i r a b i l i t y  o f  b u i l d i n g  
250 tpd  d e m o n s t r a t i o n  p l a n t  t o  o b t a i n  s c a l e - u p  
i n f o r m a t i o n  f o r  commerc ia l  p l a n t  and t o  c o n f i r m  p r o c e s s  
e c o n o m i c s ) ,  6893 

L i q u i d  f u e l  f rom brown c o a l  ( L i q u e f a c t i o n  a t  400 ° and 200 
arm p r e s s u r e  us ing  an Fe c a t a l y s t .  R e h y d r o g e n a t l o n  o f  
m i d d l e  o i l  a t  475  ° u s i n g  a Mo--NI c a t a l y s t  y i e l d s  4 0 -  
50g g a s o l i n e .  R e c y c l i n g  raises g a s o l i n e  y i e l d  t o  75 -  

~0%), 5881 
Liquid fuel from coal. Progress report on hydrogenation 

demonstration plant (Production of gasoline by 
l i q u e f a c t i o n  a t  5 0 0 - 6 0 0  a im p r e s s u r e ) ,  6573 

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  
{Processes under development by d i f f e ren t  ccmpanies for 
c o m m e r c i a l  c o n v e r s i o n  o f  c o a l  i n t o  l i q u i d  f u e l s ;  
economic analyses of coal and o i l  shale processing), 
68,)3 

Liquid fuels from tars by carbonization of coals in 
hydrogen atmospheres (Fixed bed carbonization of coal 
at ca. 950OF in H at less than 1000 psig followed by 
c a t a l y t i c  h y d r o g e n a t i o n  a t  6 5 0 - 9 5 0  ° o f  t a r ) ,  6944 

Liquid hydrocarbons from gaseous hydrocarbons such as 
o le f ins  and sol id carbonaceous mater ials,  5981 

Low-temperature d i s t i l l a t i o n  of high-grade brown coal and 
i t s  c o n t r i b u t i o n  to  a u t o m o b i l e  f u e l s  ( P r o d u c t i o n  o f  
g a s o l i n e  and g a s e s ) ,  5946 

Low temperature tar from l i g n i t e  from Puentes de Garcla 
Rodriguez (Coruna), 7287 

Make l i q u i d  f u e l s  from coa l  ( D i s c u s s i o ~  o f  H-Coal p rocess  
for liquefaction of coal), E832 

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  commerc ia l  
appl icat ion in U. S. (U. ~. modif ications to Fischer- 
Tropsch process), 6182 

Motor  f u e l  f o r  peat  t a r ,  I I I .  C h a r a c t e r i s t i c s  o f  t he  
product of h y d r o g e n a t i o n  (Comparison of l i q u i d  phase 
and vapor phase hydrogenation), 2438 

Motor  f u e l  ( P r o d u c t i o n  by F i s c h e r - - T r c p s c h  s y n t h e s i s  and 
hydrogenolysls)w 6314 

Motor-fuel hydrocarbons (Synthesis of gasoline from CO 
and H u s i n g  Fe c a t a l y s t ) s  6619 

Motor  s p i r i t  from coa l  ( R e v i e w ) ,  5826 
N a t u r a l  gas p r o c e s s i n g  p l a n t  ( S e p a r a t i o n  o f  gaseous 

compounds and l i q u i d  c o n d e n s a t e ;  p r o d u c t i o n  o f  f u e l  
g a s ,  s t a b i l i z e d  c o n d e n s a t e  f o r  g a s o l i n e  b l e n d i n g ,  low 
p r e s s u r e  gas f o r  i n d u s t r i a l  and domes t i c  f u e l s ,  and 
e l e m e n t a l  S; HzS absorbed from gaseous s t reams w i t h  20g 
aqueous monoe thano lamine  and o x i d i z e d  t o  S ) ,  1142 

New deve lopmen ts  in  the f i e l d  o f  c a t a l y t i c  p r e s s u r e  
h y d r o g e n a t i o n  ( U s i n g  f i x e d  c a t a l y s t s  o r  c a t a l y s t s  i n  
s u s p e n s i o n ) ,  2260 

Newest f i n d i n g s  i n  the h y d r o g e n a t i o n  and d e h y d r o g e n a t i o n  
f i e l d  in the med ium-p ressu re  range ( P r o d u c t i o n  o f  h igh  
octane value gasoline by h y d r o g e n a t i o n  of brown coal 
t a r ) ,  2871 

O b t a i n i n g  f u e l s  and c h e m i c a l  p r o d u c t s  f rom m i x t u r e s  o f  
coal and oil ( H y d r o f i n i n g  distillates with b o i l i n g  
p o i n t  to  3 2 0 0 ) ,  3097 

O f f i c e  o f  Coal Research c o n t i n u e s  l i q u i d  e x t r a c t i o n  
p r o j e c t s  (Rev iew 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 

O i l  and gasoline from coall 6706 
Oil and gasoline from oil shale and coal (Review of 

processes and c o s t  e s t i m a t e s ) ,  6096 
O i l  c i r c u l a t i o n  p rocess  f o r  the F l 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  fused I r o n  o x i d e  c a t a l y s t ) ,  6586 
Oil distillation from coal, The Cannock w e t - c h a r g e  system 

( P r o d u c t i o n  o f  h igh  a n t i k n o c k  v a l u e  g a s o l i n e ) t  5730 
O i l  f rom coa l  (Use o f  Sn 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), 6221 
Per fo rmance  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  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 coa t  ( P r o d u c t i o n  of  
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 
cyclone separation, wash scrubbings and electrostetlc 
p r e c i p i t a t i o n ;  COs, HaS , end o r g a n i c  S compounds were 
removed w i t h  d l e t h a n o l a m i n e ,  Fe o x i d e ,  and a c t i v a t e d  
C),  6761 

P e r s o e c t i v e s  o f  u t i l i z a t i o n  o f  p u l v e r i z e d  f u e l  f o r  
p r o d u c t i o n  of technical and h e a t i n g  gas (Pyrolysis 
c a r r i e d  o u t  i n  t u b u l a r  r e a c t o r s  u i t ~  e x t e r i o r  h e a t i n g ;  
f l o w  o f  steam used to  c a r r y  f u e l  dus t  t h r o u g h  r e a c t o r ;  
f u e l s  are  good raw m a t e r i a l s  f o r  gas p r o d u c t i o n ;  
c a l o r i f i c  va lue  o f  raw gas from b i t u m i n o u s  sha le  was 
>2600 Kee l /mS;  a c h i e v e d  comp le te  d e c o m p o s i t i o n  o f  t a r  
and I n c r e a s e d  y i e l d  o f  l i g h t  g a s o l i n e ) ~  7117 

P h y s i c a l  and chem ica 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  from coa l  t a r } ~  7424 

P h y s i c o c h e m i c a l  I n v e s t i g a t i o n s  on g e s c l t n e  syn thes i s .  I V .  
V e l o c i t y  o f  a d s o r b i n g  hydrogen by c o b a l t ,  5951 

P h y s l c o c h e e i c e l  s t u d i e s  on g a s o l i n e  s y n t h e s l s .  X I I I .  XV. 
I n f l u e n c e  o f  p o t a s s i u m  c a r b o n a t e  and b o r i c  a c i d  o n  t h e  
a c t i v a t e d  a d s o r p t i o n  o f  h y d r o g e n  and c a r b o n  m o n o x i d e  o n  
i r o n  c a t a l y s t s  ( C a t a l y s t s  o f  100 Fe + 25 Cu • 2 Mn ÷ 
125 k i e s e l g u h r  w i t h  KzCO s a d d e d ;  a d d i t i o n  o f  HsBOs t o  
dec rease  a d s o r p t i o n  of CO and i n c r e a s e  a d s o r p t i o n  of 
H),  6232 

Physlochemical i n v e s t i g a t i o n s  on g a s o l i n e  s y n t h e s i s .  V. 
V e l o c i t y  o f  a d s o r p t i o n  o f  hyd rogen  by a c a t a l y s t  o f  
cobalt and i n f u s o r l a l  e a r t h ,  5960 

Physiochemical I n v e s t i g a t i o n s  on g a s o l i n e  s y n t h e s i s .  V I .  
V e l o c i t y  o f  a d s o r p t i o n  o f  hyd rogen  by c o b a l t - t h o r / e -  
infusorial e a r t h  c a t a l y s t ~  5961 

P i l o t  p l a n t  f o r  g a s o l i n e  p r o d u c t i o n  f rom coa l  i n  the  U.S.  
( A f t e r  s o l v e n t  e x t r a c t i o n ~  coa l  e x t r a c t  I s  h y d r o g e n a t e d  
on fixed bed o f  Co- -MO- -A I  o x i d e  c a t a l y s t  a t  4250C and 
210 a t a ;  p i l o t  p l a n t  I s  t e s t i n g  new c a t a l y s t  b a l e d  o n  
Zn c h l o r i d e  t h a t  may be capab le  o f  d i r e c t  c o n v e r s i o n  o f  
coa l  i n t o  g a s o l i n e ) t  6846 

P l a n t  f o r  the  p r o d u c t i o n  o f  g a s o l i n e  by the  hydrogenat ion 
o f  b i t u m i n o u s  coa l  (P roduc t i on  o f  lOOtO00 tons  o f  



651 GASOLINE/PRODUCTIQN gasoline per ~e~r b~ direct treatment cf coal and 
50,000 to~s by hydrooenaticn of creosote and low- 
t empera tu re  tot], 5777 

P r e p a r a t i o n  o f  ~a ,~ol ine  b~ h ~ d r o ~ e n a t l c n  of  coal 
(Review)~ 606~ 

Present state a~d trend of real hydrogenation research 
(Di~cus~idn cf i~uestigaticns in the USA for production 
cf gasoline, a ~ igh -ene rgy  fuel for ~et-propulsion 
e n g l n e ~  and aromatic hydrecarbons; coal is not 
liquefied comvletei~ to  reduce H consumption), 6856 

Pressure h~drogenation of  coal, tar~ mineral o i l ,  or 
their d~stillation cr re~ctlen products (Use of Fe- 
containi~g bauxite, cla~ or zeolite catalysts as 
effective as mclybdena catalNsts in hNdragenation %o 
form gasoline provided H~ i s  present to 1-12~ of 
substrata), 2866 

P~incipie effect:~ of the lcw-temperature~ high-pressure 
hydrogenatic~ co,tact cataI~st and its influence an the 
TTH prcces~ (P:oducticn of saturated hydrocarbo~ 
mixture containing gasallne, diesel oil~ lubricating 
~il), Z~03 

Problecs a~scclated with Fischer--Tropsch process, 6237 
Problems  IF t he  h ~ d r c g e n a t i c n  o f  coal  ( E f f e c t i v e  coa l  

hydrogenation require~ production of cheap H~ 
e|i~i~atio~ cf ash, a~d developmen~ of high-pressure 
equipment: p r o d u c t i o n  of gasoline not believed to be 
justlfieble iD Federal Republic of Germany becauee of 
high coal priee]1 ~908 

Proces~i~ of coal and o~l with special regard to the 
catalytic b~@L-pressure hydrogenation (Review)e 5702 

Production of s v n t h e t t c  gasoline f r o ~  carbon monoxide and 
h~drogen a~ ordinar~ ~res~ureo XLVII. Composition of 
starting gase:~ with new i r o~  catalyst (Using CO:Ha 
ratios of 4:1, 3:1, 2:1, 1:1, and 1:2), 5856 

Produc t i o~  ~f fuels by catalytic h~drogenation of carbon 
• onox~de (Fi~,:her--Tropsch and Robinson--Bindley 
processes for product~c~ ef synthetic gasoline)~ 5795 

Productis~ o f  sHnthetic fuels from coal  hy h~drogenation 
under medium pressures (Production of gasoline, diesel 
o i l ,  gas and char)~ 6~d~ 

Production of gasoline fro~ coal (Review)~ S788 
Prcductlc~ of gasoline frc~ Australian brown coal by the 

H-ccaI process (Treatment cf coal containing 64~ water 
and Z~ 0 io ebullated bed Praetor having hydrogenation 
cataldst; In continuous ru~ of 300 hr the conversion 

Productio~ ef liquid fuels from coal in the US 
(Descriptlc, of p i l o t  pla~t for production of liquid 
fuel, main[~ gasoi~Pe, by method of incomplete coal 
hydrcgenatl~,~), 6S50 

P r o d u c t i o n  o f  s y n t h e t i c  zasoline f rom charcoal in  France~ 
German~, and E~gland~ ~78~ 

P r o d u c t i o n  of s y n t h e t i c  g a s o l i n e  in India (Review of 
Eerg ius  and Fischer-Trspsch processes)~ 6283 

P r o d u c t i o ~  o f  h y d r o ~ e n - e n r l c h e d  f u e l s  from coal 
(Suggested method o f  c o a l  conversion i n t o  gasoline-type 
l i q u i d  fuel), 2994 

Production of g a s o l i n e  b~ h ~ d r o g e n a t i o n  o f  c o a l  (At 450 ° 
and above  200 aim pressure; reactions u s i n g  both low 
temperature a~d Nigh temperature catalysts in vapor- 
phase hyd roge~e t i on )~  2241 

Prcduct~c~ o [  chemical  raw m a t e r i a l s  f rom coa l  by the  
c o m b i n a t i o n  c1 h i g h - p r e s s u r e  l i q u i d - p h a s e  h ~ d r o g e n a t l o n  
w i t h  h y d r c - d e ~ I k N l a t i c n  ( H ~ d r c d e a l k N l a t i o n  o f  n e u t r a l  
o i l  ~d h E , h - b o i l i n g  oil t h a t  a r e  main  products o f  
l i q u i d - p h a s e  h y d r o g e n a t i o n  o f  coal; Cr o x i d e - - K  o x i d e - -  
A[ e~ide c~talust at JO at~ and 500 to 8 8 0 O r ; p r o d u c t s  
i n c l u d e  benzene, toluene~ x~lene, ethylbenzene~ 
n e p h t h e l e n e ~  gaseou~ h~drccarbons}, 3014 

Prcductlo~ of ~ynthetic gascllne from carbon monoxide and 
h~droge~ at o r d i n a r y  pressure. XLVI. P r e p a r a t i o n  o f  new 
Iron cetal~st~ and t h e i r  superior properties (Two Iron 
cat<l~st~ co~po~ed ~f Fe--Cu--kieselguhr--KaCOs (4 - I -8 -  
0.0~} end ~e--Cu--~--kle~elguhr--KaCOa (4-1-0.08--5- 

Prcducticn of systhetic gasoline from carbon monoxide  and 
h~drog~n at ordlnar~ pressure. XLIX. Influence of 
var[ou~ m~fial~ ~etal cxldes and precipitants on Fe-- 
C~--kieselguhr catal~sts (Addition o f  UsOe~ ThOz~ 
~Iz~, a~d CraO~), 5553 

Produetlo~ o~ ~nthetic gasoline f rom carbon monoxide and 
h~drogen a t  ordlnar~ pressure. XLVIII. Influence o f  
~ d d t t t o n  o f  cooper end a l k a l i  on new iron catalysts 
( E f f e c t s  ca ~ a t u r a t i o n  d e g r e e  o f  gasoline y i e l d ) ~  5854 

Pro~e~ i~ producin~ useful hNdrocarbons from coa l  
(Review of processes being deveIoped i n  the USA), 6838 

[roject Gasoline. Paper No. S (Extraction of  coal and 
h~drccracking of extract t o  prodace gasoline), 73Z3 

Project Gasoline in final development staged 68~4 
Wualit~ of ~Nnthetic @asoline from coal (Quality of coal 

gasoline depe~d~ on ~ature of COal oil and p r o c e s s i n g  
conditien~; nature of coal o i l  depends on coal 
conve rs ion  process], 696~ 

fieactien of carbon monoxide with cobalt catalysts used in 
t h e  s~nthe~ is  of ~a~ellne from water gas (Catal~st 
comprises Co, Thee, and kieselguhr; the reaction is 
temperatuee dependen%)~ 6009 

~e~ctions of some O - c o n t a i n i n g  o r g a n i c  compounds o v e r  the 
cobalt ce~tact catalwsts used for %he synthesis of 
gasoline from water ga~ (Cs--ThOz--kieseIguhr 
cs ta l~ t )~  6055 

Recent trends in some aspects of coal processing. Non- 
fuel uses of coal (Review of research work in USA cn 
nonfuel uses of anal; projects aimed at coal conversion 
into gasoline, liquid fuel~ end gas of high calorific 
value: plasma processing of coal and irradiation with 
flash of high intensity light included), S050 

Recovery of hydrocarbons and oxygen-ccnta£nlng compounds 
bg catalytic carbon monoxide h~drogena%icn 
(Rydrogena%ion of CO-containing gases in presence of Fe 
catalysts at 5-80 ats and later in presence of Co 
catalyst at normal mr slightly elevated pressure)~ 28S5 

Refining light products from the low-temperature 
carboniaatlon of aoal~ VOfi3 

Report of experimental work on the hydrogenation of 
Canadian coal~ coal tar, and bitumen for the production 
of motor fuel. I. Batch experiments on the 
hydrogenation and cracking of low-temperature coal tar 
(Up t o  572 a using Cu, MoOm, Fe oxide, MoSs, o r  MoO s + S 
as catalyst), 8272 

Report on the investigation b~ fuels and lubricants teams 
at the Wintershall A. G.~ Lutzkendorf, near Mucheln, 
Germany (Fischer-Tropsch process; manufacture of 
eataINsts; production of gasoline and lubricating 
oils), 6158 

Research and development work in USA in refining end 
utilization of coal (NONE], 6840 

Stainless steel catalyst for hydrocarbon s~nthesls 
(Stainless steel in finel~ divided particle size 
containing 4-30g Cr~ 4-8g Ni, activated by small amount 
of Na compounds; production of hydrocarbons In gasoline 
range b~ reduction of CO), 64!6 

Start-up and initial operations at Cresap pilot plant. 
Period - Nov 1, 1966-Jun 30~ 1968 (Evaluation of Consol 
process for production ef gasoline), 6907 

Summary r e p o r t  on P r o j e c t  G a s o l i n e ,  p e r i o d  S e p t e m b e r  
1963-June 1969. R and D r e p o r t  No. 39,  Volume I 
( L i q u e f a c t i o n  p r o c e s s  f o r  p r o d u c t i o n  o f  g a s o l i n e  f rom 
c o a l ) ,  69 !1  (EN-2282)  

S u p p l y i n g  motor f u e l s  by t h e  l o w - t e m p e r a t u r e  
o a r b a n i s a t i o n  o f  b i t u m i n o u s  c o a l  ( D e s c r i p t i o n  o f  
general process and products)~ i00 

S~nthesis of gasoline from carbon monoxide and hydrogen. 
LXV. Reduction by hydrogen and heat-treatment of iron 
catal~sts~ 6049 

Synthesis of gasoilne from carbon monoxide and hydrogen. 
LVIII. Mutual influence of boric a c i d  and alkali in 
promoting activities of iron-copper catalysts, 6015 

Synthesis of gasoline from carbon monoxide and hydrogen. 
LXIII. Iron catalysts and the composition of gas used 
i n  the synthests~ 6998 

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 d u c t i o n  o f  C~ by H u s i n g  TI  
betide catalyst at 260-3990; pressure is n o t  critical 
but usually aim to 300 p.s.i.), 6417 

Synthesis of motor fuel from carbon monoxide and hydrogen 
(Addition of isobutane to reaction mixture determines 
the type of produat obtained), 6204 

S~n%hesis of gasoline from carbon monoxide and h~drogen. 
LXI. Reaction temperature and darabilitH of iron 
catalysts~ 60~0 

Synthesis of gasoline from carbon monoxide end hydrogen° 
LXII. Durability of i r c n  catalyst and the compositlon 
of gas used in the sNnthesis~ 8021 

Synthesis of gasoline from carbon monoxide and hydrogen° 
LXIV. Methods of preparing iron catalMsts~ 6046 

S~nthesis of hydrocarbons from carbon monoxide and 
hydrogen on ''sintered'' iron catalysts, 664~ 

Synthesis of gasoline from carbon monoxide end hydrogen. 
LIX. Active%ion of irma-copper oatalNsts b~ hcron~ 6017 

Synthesis of gasoilne from carbon monoxide and hNdregen. 
LXVI. Redamtion of iron cataiysts~ 6052 

Synthesis of gasoline from carbon monoxide and h~drogen. 
LVII. Effect of some added substances on iron-copper 
catalysts~ 60!0 

S~nthesls of gasoline by the Fischer-Tropsch process~ 
6057 

S~n thes ts  o f  v a s e l i n e  f rom carbon monoxide and hydrogen.  
iX. Ef£ect of copper on iron catal~sts, 6019 

Synthesis of hydrocarbons with more than one carbon atomy 
from carbon monoxide and hydrogen (Catalyst c o n s i s t i n g  
of 46 percent Co~ 8 percent Thae~ and 46 percent 
diatomaceous earth), 6210 

Synthetic liquid fuels (Review of the manufacture of 
gasoline b~ hydrogenation of coal or from CO + Ha~ and 
synthesis of CH~)~ 6199 

Synthetic l i q u i d  fuels resulting from the reduction of 
carbon monoxide by hydrogen: methanol, Fischer gasoline 
(General description, description, and comparison of 
relative merits of produotlon of methanol and of 
gasoline by Fischer--Tropsch synthesis), 578S 

Synthetic liquid fuels in the United States, 8180 
S y n t h e t i c  motor  f u e l  (Produced by r e d u c t i o n  o f  CO w f t h  

H), 6316 
Synthetic hydrocarbons from water gas (Using NI--Th~ Ni~ 

Th--Hg, and Ni--Mg catalysts), 5720 
Synthetl¢ gasoline ob%elned bR hydrogenation of coal in 

England (Economic signlflcence and poaslbillties), 2~44 
Synthetic process for preperlng hydrooarbons~ 

particularIR gasoline (Using a cetal~s% oonsls%ing of 
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powdered Ni c a r b i d e  i n t i m a t e l y  mixed w i t h  CUE), 6132 

S y n t h e t i c  mo to r  f u e l s  (German coa l  h y d r o g e n a t i o n  to  
p roduce  s y n t h e t i c  g a s o l i n e  and d i e s e l  f u e l s ) ,  6153 

S y n t h i n e  p r o c e s s .  IV. B a s i c  economics  and the  c u r r e n t  
s i t u a t i o n  ( 3 6 0  r e f e r e n c e s ) t  3476  

The Franz  F i s c h e r  method f o r  s y n t h e t i c  g a s o l i n e  
manufacture in Germany (Methods f o r  removal of S f rom 
w a t e r  g4s and c a t a l y s t s  t h a t  g i v e  y i e l d s  up to  70 
p e r c e n t  o f  t h e o r e t l c s l ) j  5747  

The g a s i f i c a t i o n  o f  l o w - g r a d e  f u e l s  f o r  the s y n t h e s i s  o f  
g a s o l i n e  and methano l  ( P r o d u c t i o n  o f  gas r i c h  i n  C0 and 
H and some tar). 3266 

Thermal e f f i c iency  of coal hydrogenations 6291 
Treatment of low-temperature ta r .  I I .  Manufacture of 

gasoline frcm l o w - t e m p e r a t u r e  t a r ,  6098 
T r e a t m e n t  o f  l o w - t e m p e r a t u r e  t a r .  I. P h e n o l  t r e a t m e n t  o f  

low-temperature ta r ,  6045 
Two-stage hydrogenation of the Aleksandrilsk brown coal. 

IS. Destructive hydrogenation of medium o i l  (The 
f o l l o w i n g  c a t a l y s t s  were  u s e d :  m i x t u r e  o f  C r ,  Mo s I n ,  
and Th on k a o l i n  t r e a t e d  w i t h  HE; Mo compounds on 
a c t i v a t e d  c h a r c o a l  t r e a t e d  and u n t r e a t e d  w i t h  H i ;  Mo 
end Zn compounds on a c t i v a t e d  c h a r c o a l  t r e a t e d  w i t h  H i ;  
and complex  Mo--Ni  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  
H I S ) ,  5847 

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

U p q r a d i n g  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  
g a s o l i n e  w i t h  oc tane  no.  c f  9 3 . 8 ) ,  6599 

V a p o r - p h a s e  c r a c k i n g  of p r i m a r y  t a r s  f r o m  coa l  ( A t  325 -  
650°), 7052 

Vapor-phase hydrogenation of o i l s  derived from coal and 
o i l  s h a l e  (Gasoline f rom ~ i d d l e  o i l  f rom 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  u s i n g  German M c - - Z n - - C r  c a t a l y s t ;  Co 
m o l y b d a t e  e s p e c i a l l y  e f f e c t i v e  c a t a l y s t  for S removal), 
6811 

Work ing  up cf the  primary p r o d u c t s  of Fischer--Tropsch 
s y n t h e s i s  ( W 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  
o b t a i n e d  as p r i m a r y  p r o d u c t s ) ,  6702 

X - r a y  i n v e s t i g a t i o n  o f  i r o n  c a t a l y s t  used in  the  
synthesis of g a s o l i n e .  I. Preliminary report ( F e - - C a - -  
M n - - k l e s e l g u h r - - K z C O  s c a t a l y s t ;  d e s t r u c t i o n  Of 
c a t a l y t i c  power by h e a t i n g  a t  700 e f o r  6 hr o r  
r e d u c t i o n  in H at  4500}~ EOOI 

GASOLINE/PURIFICATION 
~ i n e t i c s  o f  h y d r c c r a c k i n g  of low t e m p e r a t u r e  coal t a r  

(Use  o f  bo th  a u t o c l a v e s  w i t h  c a t a l y s t  o f  s u l f i d e s  c f  Ni 
and W s u p p o r t e d  on l l i c a - a l u m i n a ;  g a s o l i n e  o b t a i n e d  at  
5000 and 3000 p s i ;  e q u a t i o n  for r e l a t i o n s h i p s  be tween 
r a t e  c o n s t a n t s  f o r  g a s o l i n e  f o r m a t i o n ,  d e s u l f u r l z a t i o n j  
and d e n i t r o g e n a t i o n ) ,  7141 

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  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 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 ;  C02, HzS , 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 i n e ,  Fe ox i de0  and a c t i v a t e d  
C), 6761 

P u r i f i c a t i o n  o f  g a s o l i n e s  f rom p r i m a r y  t a r s  by f e r r i c  
c h l o r i d e ,  40? 

T r e a t m e n t  of s y n t h e t i c  g a s o l i n e  ( S y n t h e t i c  g a s o l i n e  f r e e d  
from 0 compounds  by p a s s i n g  i t  over b a u x i t e  a t  700 -  
950OF and repeating at  600-950OF with 20-65  lb. steam 
per barrel of gasol ine), 6410 

V a p o r - p h a s e  t r e a t m e n t  o f  combined  g a s o l i n e  and w a t e r  
phases o f  s y n t h e s i s  p r o d u c t  ( G a s o l i n e  and w a t e r  phases 
d e r i v e d  f rom'  r e d u c t i o n  o f  CO by H) ,  655~ 

GASOLINE/REFINInG 
Refining gasolines of primary tars with zinc chloride and 

f e r r o u s  c h l o r i d e ,  7066 
R e f i n i n g  m o t o r  f u e l s  by h y d r o g e n a t i o n .  I I .  Removal  o f  

sulfur and stabilization cf gasolines from p r i m a r y  tars 
(Use  o f  MoSz, MoS z + CeOs, and CrzO s as c a t a l y s t s ;  
h y d r o g e n a t i o n  s t  PO a tm.  p r e s s u r e  and 4 4 0 o ) ,  7073 

GASOLINE/SYNTHESIS 
5 e r g i n i z a t i o n  o f  coa l  and t a r  ( C r i t i c a l  r e v i e w ) ,  5690 

GASOLINE/SYNTHETIC FUEL3 
E n g i n e e r i n g  e v a l u a t i o n  o f  P ro~ec t  G a s o l i n e :  Consul  

s y n t h e t i c  f u e l  p r o c e s s .  Research  and d e v e l o p m e n t  r e p o r t  - 
No. 59,  6927 (NP-19945) 

GBAG-HANSA PROCESS 
D e s u l f u r i z s t l o n  o f  gas with ammonia water, 621 

GEOTHERMAL ENERGY 
A s s e s s i n g  advanced methods of g e n e r a t i o n ,  6403 
Land~ s e a ,  and a i r .  Survey  of some a u x i ] i a r y ~ s o u r c e s  of 

e n e r g y  for e l e c t r i c i t y  g e n e r a t i o n  ( I n c l u d e s  g e o t h e r m a l  
hea t~  u n d e r g r o u n d  g a s i f i c a t i o n ,  t i d a l  power ,  w ind  
power~ and s o l a r  energy), 4018 

GERMAN FEDERAL REPUBLIC/COAL 
Repo r t  on coal r e s e a r c h  in  Western Europe~ 5 ~ 8  (CONF- 

7 3 1 0 2 7 - 3 )  
GIAMMARCC VETROCOKE SULFUR PROCESS/ECONOMICS ' 

Giammarco V e t r o c c k e - - s u l f u r  p rocess  ( C o n t i n u o u s  removal 
o f  H s u l f i d e  f rom n a t u r a l  gas o r  s y n t h e s i s  gases by 
scrubbing with solution of alkali arsenate or 
s r s e n i t e ) ,  1952 

GIAMMARCO VETROCOKE-SULFUR PRCCESS 
Waste gas d e s u l f u r i z e t i o n  and e n v i r o n m e n t a l  p r o t e c t i o n  

( D i s c u s s i o n  o f  s e v e r a l  methods w i t h  23 r e f e r e n c e s ) ,  
1882 

GIRBOTOL PROCESS 
Lacq i s  a source  of  n a t u r a l  g a s  and s u l f u r  (Gas c o n t a i n s  

l i g h t  h y d r o c a r b o n s  w i t h  15 .2~  HaS and 9 .6  CCe; HzS 
removed by G i r b o t o l  p rocess  and c o n v e r t e d  t o  S by C laus 
m e t h o d ) ,  1153 

GIRDLER-GIRBOTCL PRCCESS 
Performance of  a G i r b o t c l  p u r i f i c a t i o n  p l a n t  at  

L o u i s i a n a ,  ~ i s s o u r i  ( E t h a n o l a m i n e  p u r i f i c a t i o n  u n i t ) 9  
962 

R e c o v e r y  o f  s u l f u r  f rom c o k i n g  gas ( D e s c r i p t i o n  o f  the 
Bahr ,  P e t i t t  Seabosrdg G l r d l e r - G l r b o t o l ~  P e r r o x 9  and 
T h y l o x  p rocesses )~  671 

GRAPHITE/CHEMICAL REACTIONS 
G a s i f i c a t i o n  o f  po rous  ca rbon  by ca rbon  d i o x i d e  

( G a s i f i c a t i o n  o f  g r a p h i t e  spheres  w i t h  C d i o x i d e ) ~  5110 
G a s i f i c a t i o n  o f  carbon  d u r i n g  s u b l i m a t i o n  end s e l f -  

d i f f u s i o n  ( I n t e r a c t i o n  o f  C d i o x i d e  w i t h  g r a p h i t e  
p a r t i c l e s  in  A t  s t ream at  1400-33500K)~  5109 

GRAPHITE/GASIFICAtION 
A c t i o n  o f  i n o r g a n i c  a d d i t i o n s  as  s i n g l e  and  m u l t i p l e  

c a t a l y s t s  in  the w a t e r - g a s  r e a e t l c n ~  3297 
A c t i o n  o f  i n o r g a n i c  p o i y c a t a l y s t s  in  the  w a t e r - g a s  

p r o c e s s  ( O x i d e s  o f  Cuy N i t  Co, Fe, Ut and Hn o r  a l k a l i  
c a r b o n a t e s ) ,  3286 

G a s i f i c a t i o n  o f  p o r o u s  carbon by carbon d i o x i d e  
( G a s i f i c a t i o n  o f  g r a p h i t e ,  sphe res  w i t h  C d i o x i d e ) ,  5110 

Suspended spec imen method f o r  d e t e r s i n i n g  t he  r a t e  c f  the  
s t e a m - c a r b o n  r e a c t i o n  (Steam passed o v e r  g r a p h i t e  
suspended in e l e c t r i c a l l y  hea ted  t u b e ) t  4830 

GRAPHITE/SUBLIMATION 
G a s i f i c a t i o n  o f  c a r b o n  d u r i n g  s u b l i m a t i o n  and s e l f -  

d i f f u s i o n  ( I n t e r a c t i o n  o f  C d i o x i d e  w i t h  g r a p h i t e  
p a r t i c l e s  in  Ar s t ream s t  1 4 0 0 - 3 3 5 0 o K ) t  5109 

H 

H-COAL PRDCESS 
C h e m i c a l  b y - p r o d u c t s  f r o m  c o a l  ( P r o d u c t i o n  o f  e l k e n e s ~  

a r o m a t i c s ,  H, ammonia,  S t a r  a c i d s ;  c o n c e p t u a l  a l l -  
c h e m i c a l  r e f i n e r y ) ,  7380 ( P 8 - 1 8 0 8 7 8 )  

C lean f u e l s  f rom c o a l .  P r e s e n t  s t a t u s  o f  t he  H-Coal  
P rocess  (Rev iew  w i t h  nc r e f e r e n c e s ) ,  ?000 

Coa l :  a pas t  and f u t u r e  k i n g  ( D e s c r i b e s  H - c o a l  
l i q u e f a c t i o n  p rocess  and o x y g e n - e n r i c h e d  g a s i f i c a t i o n  
p r o c e s s ) ,  5569 

Coa l  can y i e l d  l o w - s u l f u r  f u e l  o l i  ( U s e  o f  H - c o a l  p r o c e s s  
t o  p r o d u c e  f u e l  o i l  and c r u d e  n a p h t h a ) t  6933  

Coa l  g a s i f i c a t i o n .  S c a l e - u p  f a c t o r s  i n  t h e  H - c o a l  p r o c e s s  
( S t u d i e d  u s i n g  bench u n i t s ) ,  5334 

Coal l i q u e f a c t i o n  - a 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 

E v a l u a t i o n  o f  = = P r o j e c t  H - c o a l  '= ( P r o d u c t i o n  o f  
h y d r o c a r b o n  l i q u i d s  by h y d r o g e n a t i o n  w i t h  c o b a l t - -  
molybdenum c a t a l y s t ) ,  3021 ( P B - 1 7 7 0 6 8 )  

H - C o a l :  c o n v e r s i o n  o f  w e s t e r n  c o a l s  ( E c o n o m i c  assessment  
o f  t h i s  g a s i f i c a t i o n  p r o c e s s ) ,  5511 

H - c o a l :  c o n v e r s i o n  o f  w e s t e r n  c o a l s ,  7013 
H - c o a l  p r o d u c t i o n  o f  low s u l f u r  f u e l  o11 .  Paper  No. 6 ( H -  

coa l  p rocess  f o r  l i q u e f a c t i o n  o f  c o a l } ,  6901 
L i q u i d  f u e l s  foe coa l  by H - c o a l  p r o c e s s ,  6892 
Hake l i q u i d  f u e l s  f rom ~oa! ( D i s c u s s i o n  o f  H-Coal  p roces~  

f o r  l i q u e f a c t i o n  o f  c o a l ) ,  5832 
P l a n t  f o r  H -coa l  p r o j e c t  ( P l a n t  f o r  c o n v e r s i o n  o f  3 tons  

c o a l / d a y  by c a t a l y t i c  h y d r o g e n a t i o n  in  e n t r a i n e d  s { a t e ;  
hyd rogen  i s  o b t a i n e d  f rom coa l  and c h a r ) ~  6847 

P r o c e e d i n g s  o f  t he  Montana Coal Symposium ( D i s c u s s e s  
r e s o u r c e s ,  ¢ i n l n g ,  and p r o c e s s i n g ) ~  5169 

Summary p r e s e n t a t i o n :  an o v e r v i e w  o f  coa l  c o n v e r s i o n  
t e c h n o l o g y ,  52 

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  to  f l u e  gas d e s u l f u r i z a t l 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 

H-COAL PROCESS/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 r om coa l  i n  C e n t r a l  

Oueens iand  (Two methods  p r e s e n t e d  a r e :  F i s 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 ;  c o m p a r i s o n  o f  Sasol  
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 m o r e  
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  a t  400 to  500oc 
and 100 to  200 a t m ) ,  6861 

H-COAL ~=~CESS/ECONOMICS 
C o n v e  c o a l  t o  l i q u i d  f u e l s  w i t h  H - c o a l  [ p r o c e s s ]  ( C o a l  

con " t e d  to  l i g h t  c r u d e  d i s t i l l a t e  t h a t  can be 
converted to  g a s o l i n e ;  H - c o a l  p r o c e s s  i s  e c o n o m i c a l l y  
c o m p e t i t i v e  w i t h  c o n v e r s i o n  o f  p e t r o l e u m  c rude  o i l  t o  
g a s o l i n e )  t 6868 

Economy o f  l i q u i d  f u e l  p r o d u c t i o n  f rom coa l  ( H - c o a l  
p rocess  econom ics ;  c o n s t r u c t i o n  c o s t  o f  p l a n t  f o r  
c o n v e r s i o n  o f  c o a l  i n t o  l i q u i d  p r o d u c t s  w i l l  be about  
t h r e e  t i m e s  the  c o s t  o f  usua l  p e t r o l e u m  r e f i n e r y ) t ' 6 8 4 8  

H - o i l -  and H - c o a l - p r o c e s s e s  (Use o f  f l u i d i z e d  c a t a l y s t ) ~  
6889 

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 coa 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 ischd~-r - -Teopsch 
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 s r i s o ~  o f  ~ a s o l  
and H-Coal  process*as;  l a t t e r  was c o n s i d e r e d  t o  ~ 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  a t  400 t o  500oc 



653 HIGH BTO GAS/PRODUCTION and 100 to 200 aim), ~861 
H-COAL PROCESS/EQUIPMENT 

Liqulc fuel~ from coal h~ the H-coal process (Bench--scale 
test~ and opera%ion cf an H-coal process development 
u n i t  f o r  3 N e a r s  i n d i c a t e  d e s i r a b i l i t y  o f  b u i l d i n g  
250tpd ~e~c~skraticn plant to obtain sca le -up  
in[crmaTicD f~r co~mercial plan% and to confirm process 
eccncmics), 6~93 

H-COAL P~UCESS/FLOWSHEETS 
Project G~oli~ in final development stage (NONE), 6834 

H-COAL P~QCESS/RESE~CH P~O~RAMS 
Liquid fu~[s fr=~ coal by the H-coal process (Bench-scale 

te~t~ and operation of an H-coal process development 
u n i t  for 3 ~ear~ i n d i c a t ~  d e s i r a b i l i t y  o f  b u i l d i n g  
2SOtp4 demmnstration plant to  obtain scale-up 
in~or~et~on for commercial plant and to confirm process 
economics), 6~q3 

H-COAL P£OCESS/REVIEWS 
Coat [ c a n v e r ~ f c n  to  s~nthetic crude oil] (Review wlth 14 

references], 6945 
Coal liquefaction pro~ec ts  underway (Brief review o f  

methods bely~ de~eloped in the USA for production Of 
l i q u i d  fuels from coal], 6841 

P r o j e c t  Gasoline in final development stage (NONE)~ 6834 
HE~T EXCHANGE~S/DESIGN 

Ey~po~[um cn coal h~drcganation. Design of preheaters and 
heat exchanger~ for ceal-h~droge~tlen plants 
(Development of hi,h-pressure heat exchangers %0 
eli~inata pr~heatecs and i~crease thermal efficiency of 
process], 27ql 

HEATERS/DESIGN 
S~mposium cn c~:al h~dro~enaticn. Design of preheaters and 

heat exchangers for eoal-h~drogenation plants 
(Development of high-pressure heat exchangers to 
e l i ~ i na ta  preheater$ and i~crease thermal efficiency of 
prccess), ~?~i 

HE~TING/TIM~ DEPENDENCE 
Undergrourd ~a~ificatie~ of fuels. Products obtained in 

the cont inuous hea t ing  o f  coal with an e l e c t r i c  c u r r e n t  
(Elaborate laboraterN apparatus shown in schematic 
drawings; cc~positic~ and thermal values of gas as 
functions ef time of heating are plotted), 4?72 

HERZBENG PRSCEbS 
Modern ga~ prcdsctlon (Sotary process using Oa)~ 3243 

HEXANE/DECOMP~SITION 
C a t a l g s i s  i~ h~drocarbcn chemistry. II- Deccmpositien o f  

low-boiling hydrocarbons (~y No catalysts at ordinar~ 
pressures), 707~ 

HIGH BTU G~S/C~UST~ON HEAT 
Gas interchan~eabta wi th  natural gas (Gas with high 

calorific vtlue (~600 Real/co ~) and exchangeable with 
natural gas obtained b y methanaticn of coke oven gas at 
180-$50 o and addition e f  liquefied gas), 5061 

High-pressure flu{dized bed~ flop production of natural 
gas substitute from ccal cr oil] (Three-stage process), 
~107 

HIGH BTU GAS/CO~T 
SNG - where W i l l  it coma from, and how much w i l l  it cost 

(Chemical reactions for production of substitute 
natural gas; flowsheet for naphtha gasification; 
dia~ra~ or r l u i d i z e d  bed g a s i f i c a t i o n ;  fuels refinery 
f o r  SNO; d i a ~ r a x  for Lurgi pressure gasification; 
flcwshee%s Or c o a l  fOP gaafication, power; descriptions 
of  varicu~ p r o c e s s e s ;  SNG is principally me%hand), 5306 

HICH BTU GAS/~ESULFURIZATI~I 
Coal 9 a s i ~ i c a t i o ~  (Review o f  c o a l  g a s i f i c a t i o n  

funda~ent,~l~ i n c l u d i n g  c o a l  c h a r a c t e r i s t i c s ,  c o a l  
p r o c e s s i n g ,  c h e m i c a l  r e a c t i o n s ,  and  thermodynamics; low 
and high 5ka  gas production), 5A81 (NP-20097) 

Ccai-cil-ga~ refiuerN offers SNG, refiner~ iced, low- 
sulfur fuel ci! (Process design, operating variables, 
costs, produce values, a~d economic feasibillt~ of 
ccal-conversi~n complex for production of high-B%u gas, 
liquid feedstcck f o r  petralem refinery~ and low-S f~el 
f o r  power plants were examined), 5473 

Coal technology: key %c clean energN. Annual report, 
I~73-7~ (P~oduction cf s~nthetic fuels frcm coal), 5567 
(NP-~O07~] 

Future of sEn%belie plpeline-gas %eohnolog~ (Production 
of Clean ~ p e l i ~ e  quall%N gas by @asificatlon of coal 
and methanetlon and desulfurization of resultant gas), 
15~9 

Purlsol proca~ (Removal of acid gase~ f r o m  syngas and 
naturaL go:; streams usln~ physloal absorption in N- 
methyipyrrolldone), 1965 

Substi tute ~atural gas: processes, equipment, costs 
(Hooduation tro~ h y d r o c a r b o n  liquids and coal)~ 1794 

HiGH 5TU GAS/ECONOMICS 
Pipeline ~e~ from l i g n i t e  gasification. Current 

co~merclal econemics. R and D report No. 16, interim 
report N~. 4 (Feasibility stud~ of asifica%ion of 
lignite to  prcduce pipeline gas), 5125 (NP-aOO89) 

HiGH BTU CAS/PR~EUCTION 
Anoth¢~ hat in the energy ring - FMCIs coal-to-gas/oil 

process (Cc~a~ p r o c e s s  concept ;  p roduc t i on  o f  synthetic 
p i p e i l n e  ~ a 5 ] ,  S~45 

Bi-qas proc~s~ (Convers ion  Of coal to  substitute natural 

B r i t i s h  ~a~ e x p e r i e n c e  o f  h i g h  p r e s s u r e  g a s - m a k i n g  
prscease5 (Review of ~ r i t i s h  work), 5344 

Eurnha~ Coal Gasification complex (Plant t o  produce 972 

Btu SNG}, 5476 
Case f o r  s y n t h e t i c  p i p e l i n e  gas from coal  and o i l  sha le ,  

5086 
Char o i l  energy development (Process for more effectively 

utilizing coal)9 5850 (PC~-534) 
Cleanup me%hanatien for hydrogasifieation process 

(Conversion of coal hydrogasification product gas %0 
high Btu gas; catalytic activities of NI, Fe, and Ru 
catalysts for methana%ion of CO measured; Ni on 
kleselguhr found to he most active), 5044 

Coal becomes cheaper (In-situ gasification for production 
of SNG), 5585 

Coal gasification: can it stage a comeback (Problems in 
substitu±ing gas produced for natural gas), 5294 

Coal gasification, can i% stage a comeback (Research 
efforts to produce high B%u gas), 5295 

Coal gaslfication takes on a new look (Basic %echniques 
are reviewed and a list of US coal gasification plants 
as of March, 1974 is given), 6511 

Coal gasification a partial solution %o the energy crisis 
(Feasibility ef three systems for producing SNG), 5318 

Coal gasification (Review of coal gasifies%ion 
fundamentals including coal characteristics, coal 
processing, chemical reactions, and %hermodynamlcs; low 
and high Btu gas production], 6481 (NP-20097) 

Coal gasification process (Coal par%icles are oxidized by 
molten sodium sulfate in an exo%hermic reaction), 3384 

Coal gasifica%ion: a technical description, 3404 
Coal gasification plants may be solution %o U. S. gas 

shortages (Production of clean fuel gas, synthesis gas, 
or h i g h  Dtu gas from coal by Koppers-Totzek process), 
I761 

Coal gaslfloation and the cceI  mining industry (Various 
gasification processes are reviewed), 5133 

Coal gasification (Improved process for producing 
plpeline-quality gas), 5426 

Coal gasification: a review. Paper No. 71-15 (Underground 
and above-ground gasification: environmental effects of 
coal gasification by 1990's discussed in appendix), 
5242 (PB-Z28887) 

Coal hydrogasification (Production of high-Btu gas)~ 5170 
Coal hydrogasiflcation (Process for making high B%u gas 

from coal using 2-stage h~drogasifica¢imn), 4995 
Coal-oil-gas refinery offers SNG, refinery feed, low- 

sulfur fuel oil (Process design, apera%ing variables, 
costs~ product values~ end economic feasibilit~ of 
coa l - -convers lon  complex f o r  p roduc t i on  o f ' h i g h - H t u  gas, 
l i q u i d  f~eds%ock f o r  pe%rolem r e f i n e r y ,  and low-S rue1 
for power plants were examined), 5473 

Coal-oil-gas refinery offers SNG, refinery feed, low- 
sulfur fuel oil, 5474 

Coal technology: key %o clean energy. Annual report, 
1973-74 (Production of synthetic fuels from coal], 5567 
(MP-20078) 

Coal-to-gas system makes two fuels from one lump of coal 
(Gasification process produces pipeline quality gas and 
a char usable for boiler firing), 5610 

Coal-to-gas pilot plant (For gasification af lignite bN 
C02 accep te r  process %0 produce c lean high B%u gas) ,  
1788 

COED coal-to-crude process moves into pilot-plan% stage 
(Process development unit yielded following products 
(wt ~ of dry coal): char 54.3, oil 23.6, gas 15.0, 
water 7.0 wifh the gas consisting of ( v o l .  ~] Ca ZZ.I, 
hydrogen 51.0, mathane 20.9, and e%hane 6.0), 6842 

Conversion of solid fossil fuels to high-heating-value 
pipeline gas (Des%rue%ire hydrogenation at 500-2000 
psig end 1400-1700OF), 4950 

Conversion of solid fossil fuels %0 high-Dtu, pipeline 
gas (Method described for making fuel gas that is 
Interchangable wlth natural gas), 5067 

Cost estimate of a 580 billion E%u/day pipeline gas plan% 
via h~drogas£fication and electrothermal gaslfica%ion 
of l i g n i t e ,  5146 (PE-193928) 

Development of e process fur producing an ashless, low- 
sulfur fuel from coal, Volume I -- engineering studies. 
Part 3 - COG reflnerN economic evaluation - Phase II 
(Process produces a syn%hetic crude o i l  and pipeline 
quality gas), 6960 (EN-1696) 

Development of %he COED [char oil energy development] 
process (Caking coals can be used without 
preoxidizlng), 5081 

Economic comparison o f  processes f o r  producing p i p e l i n e  
gas (methane) from c o a l .  Paper No. 14, 5151 

Economle e v a l u a t i o n  and process design o f  a c o a l - o i l - g a s  
(COG) refinery (Process including coal preparation, 
solven%-refined coal process, h~drocracking and 
hydroconversicn, BI-Gas process~ and cryogenic 
separation; economic evaluation), 5419 

Economic e v a l u a t i o n  o f  CQED process p lus  char 
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  
1972 (Coal  p y r o l y s i s  process p rcduc in  char  which i s  
subseqeently gaslfid %o produce 921 Btu gas), 7180 (EN- 
2348) 

Economical new coal-to-gas process claimed bN Garre±t Co. 
(Garre%% pyrolysls process), 7189 

Electrothermal Hygas process escala±ed costs (~QNE), 5277 



HIGH ~T~ GA~/PROD~CTICK 

Electrothercal  hygas process escalated costs. R and D 
development report No. 22, interim No. 6 (Pipel ine gas 
fro~ bituwincus coal and fro~ North Dakota l i g n i t e ;  
cost escalat lon; revised costs) ,  ~220 (NP-2C094) 

Engineering study and technical evaluation o f  t he  
~ituminous Coal Research, I n c . ,  t w o - s t a g e  super  
pressure gasification process ( F o r  p r o d u c t i o n  of ~NG 
f r o ~  coal), 5148 (EN-294) 

Engineering study and technical evaluation of the 
Bituminous Coal Research, Inc. two-stage super-pressure 
gasification process (Production of synthetic natural 
gas), 5195 

E v a l u a t i n g  t h e  B i - G a s  SNG p r o c e s s ,  5q53 
E v a l u a t i o n  of coa l -gas i f l ca t ion  t e c h n o l o g y .  Part I .  

P i p e l i n e - q u a l i t y  qas ( D i s c u s s i o n  o f  s h o r t a g e  o f  n a t u r a l  
g a s  and p o s s i b l e  s o l u t i o n s  t o  p r o b l e m ;  d e s c r i p t i o n  o f  
various processes for coal gaslfication), 5257 (NP- 
20088 )  

E x p e r i m e n t s  w i t h  a s e l f - g e n e r a t e d ,  c a r b o n - e x p a n d e d  iron 
c a t a l y s t  f o r  the s y n t h e s i s  o f  methane ( S y n t h e s i s  o f  
h i g h  Btu gas u s i n g  F i s c h e r - - T r o p s c h  r e a c t i o n ) ,  6804 

F i r s t  s y n t h e t i c  n a t u r a l  gas f rom coa l  p l a n t  s t a r t s  up 
( S t a r t  up o f  W e s t f i e l d  c o a l  g a s i i c a t i o n  p l a n t ) ,  5532 

Foreign developments in  coa l  g a s i f i c a t i o n  
( H y d r o g a s i f i c a t i o n  appears  t o  o f f e r  more economic  
m e t h o d  f o r  making h i g h e r  h e a t i n g  v a l u e  gases than  
c a t a l y t i c  ~ e t h o d s ) ,  4915 

Four new ways to  m a n u f a c t u r e  h i g h  BTU gas from c o a l  
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1 8 0 - 2 5 0  ° and a d d i t i o n  of  l i q u e f i e d  g a s ) ,  5001 
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i n c a n d e s c e n t  coke or  semicoke  a re  p y r o l y z e d ) ,  4931 
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amounts  o f  v o l a t i l e s ;  c o n d i t i o n s  f o r  f o r m a t i o n  o f  h i g h -  
ene rgy  g a s ) ,  4921 
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s u b s t i t u t e  n a t u r a l  gas f rom l i g n i t e  g a s i f i c a t i o n ) ,  5599 
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Low s u l f u r  b o i l e r  f u e l  u s i n g  the  CONSOL CO a a o c e p t o r  
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20104) 
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P r o e u c t i c n  cf s~nthetic natural gas b~ hydrogaslficatlcn 
(Economic a~pects)~ 5155 
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gz~ f r o m  c o a l .  Paper No. i~  5138 
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h ~ d r o g e n  u s i n ~  a h o t - g a s - r e c y c l e  r e a c t o r  ( U s e  o f  s t e e l  
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(Tar conversion and C yield increased with i~creased 
temperature and time w h i l e  ~as yields increased and 
then declined), 7145 

Techniques for the conversion of coal into liquid a n d  
ga~eou~ ~ u e l s  i n  %he Uni±ed S%a%es~ 6784 

Tech~clogleal alternatives to flue gas desulfurize%ion 
(Status o f  coal liguefacticn and gasification 
processes)~ 185~ 

T e c h n o l o g y  a~d  CC~± of coa l  ~asifIca%[on (Compares Lurgi 
p v o c e s z  with a varlet N Of  new processes), S!81 

T e c h n o l o g ~  cad cos% o f  coal gasification (Economics of 
new gasification processes), 5471 

Timing of an initial pipeline-gas-from-coal enterprise 
(Economics of Lurgi-produced pipeline quality gas), 
3965 

Trends i n  gas manufacture (Historical review of synthetic 
gas production), 3964 

Use of a refinery LP [liquid pruduc±]mcdel tc determine 
value of coal derived liquid (Development of design for 
converting coal into high Btu pipeline gas and liquid 
suitable as feedstock to petroleum refinery), 5263 

Use of a refinery LP model to determine value of coal 
derived liquid. Paper No. 2 (Economics of using coal- 
derived synthetic feedstock in a refinery), 3071 

Westfield - big ga~ from coal project (Commercial 
feasibility of Lursi process for pduetion of SNG)5 5525 

When will synthetic fuels begin flowing from coal (Status 
of several coal gasification and liquefaction processes 
in USA), 5584 

Why syngas from coai~ 5305 
World's first synthetic natural gas from coal plant on 

stream (Commissioning of Lurgi plant at Westfield], 
5534 

HIGH BTU GAS/PUHIFICATION 
Process to make high-STU gas from coal (Fluidlzed-bed 

gasification of coal), 5161 
HIGH BTU GAS/REACTION HEAT 

Optimization of fixed bed methane%ion processes (Heat of 
reaction of me%hone%ion process is so large %hat heat 
removal from reactor is major problem i n  process 
d e i s g n ) ,  5121 (NP-20095) 

R-OIL PROCESS 
Liquid fuels from coal, o±her fossil hydrocarbons 

(Processes under development by different companies for 
commercial conversion of coal into liquid fuels; 
economic analyses of coal and oil shale proeessing)~ 
6803 

H-OIL PROCESS/ECONOMICS 
H-oil- and H-coal-processes (Use of f l u i d i z e d  ca±alyst), 

6889 
HTGR TYPE REACTORS 

Present state-of-research i n  Gas generation from coa l  
t h rough  steam g a s i f i c a t i o n  w i t h  use o f  bee% genera ted  
in  h igh  temperature~ gas coo led ,  n u c l e a r  r e a c t o r s ,  SSSI 

HTGR TYPE REACTORS/USES 
Fundamental s t u d i e s  on coa l  g a s i f i c a t i o n  i n  %he 

u t i l i z a t i o n  o f  thermal  energy f rom n u c l e a r  h i g h -  
t empera tu re  reac to rs~  5476 

HUHIC ACIDS/PRODUCTION 
ACS symposia show coal still has many uses (Brief 

abstracts of papers cn preparation of humle acids~ 
manufacture of phthalic anhydride~ hydrogenation of 
shale oil~ upgrading of iron coneentrate~ etc.), 2977 

HYDRANE PROCESS 
Clean fuels from coal. Hydrane process (Review with 

refernees]~ 5355 
Hydrane process (Direct hydrogasification of raw coal - 

s±atus repor%)~ 5346 
Supplemental pipeline gas from coal by %he hydrane 

process (Direct conversion of coal wi±h H ±o give CH; 
llO0 psl of H flowing upward through free-falling 
pulverized coal  at 7250]~ 5331 

HYDROCARBONS/CHEMICAL REACTION YIELD 
Format ion  o f  hydrocarbons  d u r i n g  the thermaI  degrade±ton 

o f  Kuzne%sk coals (Dependence o f  %0%ai yield of 
hydrocarbons and their componen±s on hea±ing 
conditions)~ 7171 

Formation of benzene hydrocarbons during ±he gasification 
[of coal), 6004 

Hydrogasifleation of high-volatile A bituminous coal (A± 
800 s end wi±h coal residence time of several sac, 
yields of hydrocarbon gases increased f r o m  2 0 0 0  scf/ton 
a± 250 p s i g  to 7000 scf at lOOO p s i g ) ~  4907 

HYDROCARBONS/CRACKING 
Ca±ely±is conversion o f  hydrocarbons f r o m  carbon monoxide 

and hydrogen (Recycling of reactants and catalys%)~ 
6307 

Cracking of hydrocarbons combined with geslfloa±ion of 
coal (Combustion o f  coal furnishes hea± f o r  cracking of 
h~drocarbons), 7110 

He±hanol~ coal liquefae±iun~ combined hydrmgena±Ing~ end 
cracking processes (Review of pa±en±s and li±ara%ure on 
Bergius and I. G. processes), 6649 

MoiSt fuel~ etc.T from coal, eto.~ by solvent and heat 
trea±men±s (Ammonia and carbon %e±rachloride as 
solvents), 5814 

HYDRDCARBONS/DESULFURIZATION 
Desulfurizing reducing gases (Remov~l of HaS from coke- 

oven gas, producer gas, we±or,gas, and hydrocarbon 
gases;  f l u i d i z e d  s o l i d  bed o f  Cu--SiOs ge l  u s e d  %0 
remove H~S by  decomposi±ion)~ 1331 

Desulfurize%ion of gases and recovery of elemen%ary 
sulfur~ 1184 

Hydrogenation o f  coal (Coal-hydrocarbon o i l  slurry 
trea±ed with H and ea±alys± in fluidized bed fees±or 
system)~ ~066 

Process f o r  the desulfurize±ion of h~droearhons (Pc%eat), 
2149 

Removal of organic sulfur compounds from h~droeerbon 
mixtures (Tree±meat wl%h nascent H at 360 %0 410 ° and 



HYDRCCARBONS/DESULFURIZATION 656 

50 atm u s i n g  FeS z as a c a t a l y s t ) ,  369 
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  ou t  c o m b u s t i o n  In f l u i d i z e d  bed 
o f  CaO or  MgO; S d i o x i d e  fo rmed Is c o n v e r t e d  to  
s u l f a t e s ) ,  2116 

Removing s u l f u r  i m p u r i t i e s  f r om h y d r o c a r b o n  gases and 
o i l s  (Removal  o f  HzS by c o u n t e r c u r r e n t  c o n t a c t  w i t h  an 
a l k a l i  c a r b o n a t e  s o l u t i o n ) ,  329 

Removing sulfur compounds from gas (Desu~furization of 
h y d r o c a r b o n  gas)w 696 

T r e a t m e n t  o f  gases and l i q u i d s  ( P a t e n t ) ,  2115 
HYDROCARBONS/DISTILLATION 

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  
and l i g h t e r  h y d r o c a r b o n s  a re  d i s t i l l e d  o f f ) ,  2062 

Processing the  p r o d u c t s  of the Fischer--Tropsch p r o c e s s ,  
6555 

HYDROCARBONS/EXTRACTION 
S o l v e n t  e x t r a c t i o n  of hydrocarbons from coal, 7337 

HYDROCARBONS/FISCHEP-TROPSCH SYNTHESIS 
S y n t h e s i s  o f  p e t r o l e u m - l i k e  h y d r o c a r b o n s  f rom 

ca rbonaceous  m a t e r i a l  ( F u n d a m e n t a l  principles of the 
F i s c h e r - - T r o p s c h  s y n t h e s i s ) ,  5880 

HYDROCARBONS/HYDROGENATION 
D e s t r u c t i v e  h y d r o g e n a t i o n  ( H y d r o g e n a t i o n  o f  low boi l ing 

p o i n t  hydrocarbons a t  440 ° and 200 arm pressure in 
p resence  of WSz) , 5778 

D i e s e l  o i l  f rom c o a l  t a r ,  6606 
H y d r o c a r b o n s  ( H y d r o g e n a t i o n  o f  h y d r o c a r b o n s  f rom 

F i s c h e r - - T r o p s c h  s y n t h e s i s ;  NiS or  NS 2 as c a t a l y s t s ) ,  
6652 

H y d r o g e n a t i o n  of middle oils from bituminous coal at 390 
to 440 ° in presence of tungsten sul f ide catalyst 
followed by second hydrogenation step on part of 
p r o d u c t s ,  2421 

Recent  p r o g r e s s  a c c o m p l i s h e d  in  t he  rea lm o f  t he  
h y d r o g e n a t i o n  o f  h y d r o c a r b o n s  (Mechan ism o f  
h~drogenatlon of hydrocarbons), 2312 

HYDROCARBONS/POLYMERIZATION 
Catalysts for hydrocarbon synthesis ( C a t a l y s t s  containing 

Co, Ni, or Fe for hydrogenating a c t i o n  and ThO2, SiOz, 
AlaO~, or ZnD as polymerizing components; particularly 
a c t i v e  catalysts were Co--ThOz, Co--Si02, and Co-- 
AlcOa), 2708 

HYDROCARBONS/PRODUCTION 
Action of a ika l l  promoters upon iron c a t a l y s t s ,  VI. 

I n f l u e n c e  o f  p o t a s s i u m  c a r b o n a t e  upon s e l e c t i v i t y .  1 
( C o n v e r s i o n  e f f i c i e n c y  o f  Fe c a t a l y s t s  in  p r c d u c t l o n  o f  
h y d r o c a r b c n s  from CO and H reaches  maximum at  0.2 p a r t  
KzC03/ IO0 p a r t s  F e ) ,  6787 

A c t i v a t e d  c a t a l y s t  f o r  h y d r o c a r b o n  s y n t h e s i s  ( C a t a l y s t  
p r e p a r e d  by the  c o p r e c i p i t a t i o n  o f  Fe and Ca h y d r o x i d e s  
from solutions o f  the  chloride or n i t r a t e  by means of 
a l k a i l  hydroxides), 6131 

A c t i v a t o r  f o r  c a t a l y s t s  f o r  s y n t h e s i z i n g  h y d r o c a r b o n s  (Na 
s i l i c a t e  s o l u t i o n  is added as p r o m o t e r  to  a c a t a l y s t  
c o m p r i s i n g  Fe p r e c i p i t a t e d  by a l k a l i ) ,  6072 

A c t i v e  c a t a l y t i c  s u r f a c e s  ( H y d r o c a r b o n  o i l  used as b i n d e r  
f o r  f i n e l y  d i v i d e d  s y n t h e s i s  c a t a l y s t ) ,  6492 

A d d i t i o n  o f  a p a r t i a l  o x i d a t i o n  p r o d u c t  t o  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 a t  600-500F  w i t h  a l k a l i -  
p romoted  F e - h y d r o c a r b o n - s y n t h e s i s  c a t a l y s t ) ,  6732 

Addition o f  gaseous o l e f l n s  to  i n c r e a s e  yield of l i q u i d  
h y d r o c a r b o n s  f rom h y d r o g e n a t i o n  of c o a l s ,  t a r s ,  mineral 
o i l s ,  and c t h e r  ca rbonaceous  m a t e r i a l s ,  2631 

Annual  r e p o r t  o f  r e s e a r c h  and t e c h n o l o g i c  work on coa i~  
fiscal y e a r  1943 (USA)t 2690 

A p p a r a t u s  f o r  the h y d r o g e n a t i o n  of ca rbon  monox ide  to  
hydrocarbons (Hydrocarbon s y n t h e s i s  carried out  a t  200- 
70 o , 20 a t ~ ,  and r a t e  o f  10-16  i / h r / g  Co in  c a t a l y s t  
(Co IO, ThO z 1 . 5 ,  d i a t o m l t e  8 8 . 5 Z )  w i t h  90~ c o n v e r s i o n  
of CO), 6687 

A p p l i c a t i o n  of an a n a l y t i c a l - c a l c u l a t i o n  method i n  the  
s tudy  o f  the  s y n t h e s i s  o f  hydrocarbons and o x y g e n -  
c o n t a i n i n g  compounds from carbon e o n o x i d e  and hyd rogen  
( E q u a t i o n s ,  t a b l e s ,  c u r v e s ) ,  6617 

Approach to  t h e o r e t i c a l l y  p o s s i b l e  y i e l d s  in the  F i s c h e r -  
P i c h l e r  i n t e r m e d i a t e - p r e s s u r e  s y n t h e s i s ,  5858 

Carbon m o n o x i d e - - h y d r o g e n  m i x t u r e s  ( C o n t a i n i n g  w a t e r  gas 
and distillation gases f o r  catalytic production of 
h y d r o c a r b o n s ) ,  5873  

Carbon monox ide  hydrogenation in  a l i q u i d  medium 
( F l u i d i z e d  Fe c a t s l y s t ) ,  6688 

Carbon monox ide  r e d u c t i o n  ( U s i n g  c a t a l y s t  s u s p e n s i o n  
c o n t a i n i n g  oxides, hydroxides, or carbonates of Fe, Cu, 
NI, and Mn, and KzCOa) , 7375 

Catalyst for Fischer--Trcpsch s y n t h e s i s  (Catalyst 
p r e p a r e d  by m i x i n g  5X K~Sb20 , w i t h  95~ Fe]O~; r e d u c t i o n  
o f  CO by H at  5500F and 150 p . s . i . ) ,  6429 

C a t a l y s t  for hydrocarbon s y n t h e s i s  ( P r e p a r a t i o n  of 
s i n t e r e d  Fe c a t a l y s t  w i t h  a c t i v a t e d  C ) ,  6495  

C a t a l y s t  f o r  h y d r o c a r b o n  synthesis ( P r e p a r a t i o n  o f  Fe 
c a t a l y s t  f o r  h y d r o g e n a t i o n  o f  C0)9 644~ 

C a t a l y s t  f o r  h y d r o c a r b o n  s y n t h e s i s  ( F l u i d - t y p e  c a t a l y s t  
for s y n t h e s i s  of h y d r o c a r b o n s  fro~ CO and H p r e p a r e d  
from Fe]O~ scale from steel; stability of catalyst 
a t t r i b u t e d  to  retention of o r i g i n a l  lamina~ s t r u c t u r e  
of scale), 6344 

Catalyst for hydrocarbon synthesis (Use cf Fe powder in 

r e d u c t i o n  o f  CO), 6341 
C a t a l y s t  f o r  h y d r o c a r b o n  s y n t h e s i s  ( M i c r o s p h e r e s  o f  Fe, 

Co, o r  NI promoted w i t h  KzC03)  , 5486 
Catalyst for the synthesis of hydrocarbons by reduction 

o f  c a r b o n  monox ide  w i t h  hyd rogen  ( C a t a l y s t  i s  f u s e d ,  
g r o u n d ,  reduced m i x t u r e  o f  Fe o x i d e  and 20-75Z by 
weight feldspar), 2786 

Catalyst f o r  hydrocarbon synthesis (Co catalysts prepared 
by d e p o s i t i n g  n i t r a t e s  o f  Co, Fe l  and Th on s i l i c a  ge l  
and r e d u c i n g  w i t h  H at 70OAF), 6561 

C a t a l y s t  o f  I r o n - g r o u p  m e t a l  s u p p o r t e d  on s i l i c a  
m i c r o s p h e r e s  ( I m p r o v e d  catalysts for use In synthesis 
o f  h y d r o c a r b o n s  f rom CO and H; c a t a l y s t  o f  CoOt ThOz, 
and N l O ) ,  6357 

C a t a l y s t  p u r i f i c a t i o n  ( R e g e n e r a t i o n  o f  f l u i d L z a b l e  
c a t a l y s t  employed in s y n t h e s i s  o f  h y d r o c a r b o n s  f r o m  C0 
and H, a f t e r  b e i n g  c o n t a m i n a t e d  w i t h  o i l y  and waxy 
m a t e r i a l t  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 ) ,  6359 

C a t a l y s t  r e g e n e r a t i o n  (Fe c a t a l y s t  f o r  c o n v e r t i n g  CO and 
H to  hydrocarbons), 6487 

C a t a l y s t s  s u i t a b l e  for use in p r o d u c i n g  hydrocarbons f r o m  
ca rbon  monox ide  and hyd rogen  ( P r e p a r a t i o n  by t r e a t i n g  a 
meta l  o f  the  Fe g roup  ( F e ,  Cot o r  A l )  o r  i t s  o x i d e  w i t h  
steam and H ( 5 - 5 0 g  H) a t  B00-1200 o and r e d u c i n g  the  
r e s u l t i n g  o x i d i c  m a t e r i a l  w i t h  H a t  6 5 0 0 ) ,  5982 

C a t a l y s t s  f o r  s y n t h e s i z i n g  h y d r o c a r b o n s  ( S y n t h e s i s  o f  
h y d r o c a r b o n s  f rom CO and H u s i n g  Fe c a t a l y s t  a t  i 0 - 3 0  
arm and 200-300o), 6070 

C a t a l y t i c  s y n t h e s i s  o f  h y d r d c a r b o n s  (Use o f  Co and t h o r i a  
on k i e s e l g u h r  as c a t a l y s t ) ,  6298 

C a t a l y t i c  s y n t h e s i s  o f  h y d r o c a r b o n s  ( F i a c h e r - T r o p s c h  
r e a c t i o n  at 149 to  3 7 1 ° ;  c a t a l y s t  o f  Group VI I I  m e t a l ) ,  
6349 

C a t a l y t i c  h y d r o g e n a t i o n  o f  carbon monox ide  ( P r e p a r a t i o n  
o f  Fe c a t a l y s t  and n a t u r e  o f  h y d r o c a r b o n  p r o d u c t s ) ,  
6559 

C a t a l y t i c  s y n t h e s i s  o f  h y d r o c a r b o n s  ( C o n v e r s i o n  o f  H and 
CO i n t o  h y d r o c a r b o n s  and G-containing compounds by Fe 
c a t a l y s t  containing AIzO 3 and KzO) ,  6411 

C a t a l y t i c  h y d r o g e n a t i o n  o f  the  o x i d e s  o f  ca rbon  t o  h i g h e r  
h y d r o c a r b o n s  ( S y n t h e s i s  a t  a t m o s p h e r i c  p r e s s u r e  u s i n g  
c a r t s - p r o m o t e d ,  C u - c o n t a i n i n g  Co c a t a l y s t s  w i t h  
additions of COs2- , Cl-, SO~ z-, SzOs z-, o r  S z- as Na or 

salts), 2771 
Catalytic hydrogenation of phenolic oil i n  low- 

temperature tar. IV. Effect of catalysts on the 
composition of hydrocarbons formed (Use of Mo oxide, 
N i z 0 3 ,  and I as c a t a l y s t s ;  a d d i t i o n  o f  S to  Ho o x i d e  to  
i n c r e a s e  g a s o l i n e  c o n t e n t  and n a p h t h a l e n e  
h y d r o c a r b o n s ) ,  2481 

C a t a l y t i c  h y d r o c a r b o n  s y n t h e s i s  ( F l u i d l z e d  Fe c a t a l y s t ) ,  
6501 

C a t a l y t i c  s y n t h e s i s  of h y d r o c a r b o n s  ( R e d u c t i o n  of CO; Fe 
catalyst) ,  6419 

Catalytic reduction of carbon monoxide and hydrogen 
(Synthesis o f  normally l i q u i d  hydrocarbons; F e - t y p e  
c a t a l y s t ) ,  2788 

C a t s l y t i c  s y n t h e s i s  o f  h y d r o c a r b o n s  (Use o f  FezO s 
c a t a l y s t  w i t h  CO and H; use o f  eoupcunds o f  Mg, Mnt Cdt 
Zn, Be, Cu, o r  a l k a l i n e  e a r t h  m e t a l s  w i t h  Fe2Cs) t  6353 

C a t a l y t i c  h y d r o g e n a t i o n  c f  ca rbon  d i o x i d e  to  h i g h e r  
hydrocarbons (Use of C u - a c t i v a t e d  Co c a t a l y s t s  for 
synthesis of higher hydrocarbons from COz and H; 
addition of Co oxides tc increase synthesis life and 
catalyst stability), 2735 

C a t a l y t i c  r e a c t o r  f o r  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  
CG by H in presence  of c a t a l y s t s  to  p roduce  liquid 
h y d r o c a r b o n s ) ,  2783 

C a t a l y t i c  r e a c t o r  f o r  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 by H to  h y d r o c a r b o n s  i n  p resence  o f  c a t a l y s t ) ,  2784 

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  monox ide  t o  
h y d r o c a r b o n s  ( C a t a l y s t s  o f  S i 0 2  8 - 1 5 ,  MgO 15-25  pe r  100 
p a r t s  Co), 2763 

C a t a l y t i c  improvement  o f  h y d r o c a r b c n  synthesis p r o d u c t  
( U p g r a d i n g  of g a s o l i n e  p roduced by F l s c h e r - - T r o p a c h  
s y n t h e s i s ;  l s o m e r i z a t i o n  o f  o l e f i n s ) ,  6427 

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  mcn0x lde  ( I n  p resence  
of a l k a l i n e  N - c o n t a i n i n g  compounds (methylamine): 
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 e a t - t r e a t m e n t  o f  ca rbonaceous  m a t e r i a l s  such 
as t h o s e  f rom h y d r o g e n a t i n g  c o a l  f o r  the product ion  o f  
hydrocarbons (Preparation of metal sulfide catalyst), 
2664 

C a t a l y t i c  r e d u c t i o n  o f  carbon monox ide  by hyd rogen  ( U s i n g  
a W carbide c a t a l y s t ,  p r o d u c t s  are l i q u i d  h y d r o c a r b o n s  
and H20), 6473 

C a t a l y t i c  s y n t h e s i s  hydrocarbons (Use o f  powdered Fe 
c a t a l y s t  a t  2 6 0 - 3  and 200 p . s . i . g . ) t  6350 

C a t a l y t i c  h y d r o g e n a t i o n  of ca rbon  moncx ide  ( M u l t i s t a g e ,  
l i q u i d  medium c a t a l y t i c  p r o c e s s ;  p r e c i p i t a t e d  Fe 
c a t a l y s t  suspension), 2892 

C a t a l y t i c  s y n t h e s i s  of hydrocarbons ( R e g e n e r a t i o n  o f  Fe 
c a t a l y s t ) ,  6446 

C a t a l y t i c  h y d r o g e n a t i o n  ( A t  350©C i n  l i q u i d  phase u s i n g  
c a t a l y s t  o f  MoO], ZnOs and HgO), 2583 

C a t a l y t i c  s y n t h e s i s  o f  h y d r o c a r b o n s  f rom c a r b o n  monox ide  
and hyd rogen  ( U s i n g  m e t a l s  o f  the  Fe g r o u p ,  e s p e c i a l l y  
Co, as c a t a l y s t s ) ,  5979 

C a t a l y t i c  h y d r o g e n a t i o n  of p h e n o l i c  o l l  i n  l o w -  
t e m p e r a t u r e  t a r ,  V. E f f e c t  o f  h y d r o g e n a t i n g  c o n d i t i o n s  



657 HYDROCARbONS]PRODUCTION epcn the ecmpcsltien cf the hydrocarbons formed (NH~ 
mcIybdate, ~cS~ + S~ cr M~O~; 425 to 4g9e; 50 to I00 
a t ~  ~res~ure], 2554 

Catalytic ~ynthe~is of hydrccarben oils f r e ~  carbonaceous 
solids (Gas mixtures ef H and CO prepared from 
lignlte~, brswn coals, peat, ell shale, tar sands9 
coke~, etc. cenverted o~talgticallN to hydrcearbens and 
O-contalninq erganic compounds),  6558 

Catalytic h~drogenation of carbon monoxide (Effects of 
a d d i t i o n  of C=H z tO sHe[basis gas on reaction 
temperature~ catalyst life, and product di~trlbuticn)~ 
2813 

C a t a l ~ t i c  s~nthesis of h~drocarbons (Reduction of CO; 4 
catalyst zone~ c o n n e c t e d  in series containing powdered 
Fe, N~O, AI;~; 650OF; 240 p.s.i.), 6415 

Catalytic reactie~ sf oxides o f  carben with hydrogen 
(Production of llquid h~drocarbons using powdered 
catalyst~), 6106 

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

Cetal~tic h~dro~enation of ea~hon monoxide to form 
hydrocarbons (A t  200-420e using an Fe catalyst), 6862 

Catalytic conve~len of carbon monoxide--hydrogen 
mixtures inte hydrocarbons or oxygen--containlng o r g a n i c  
compounds (Us~ o f  Fe c a t a l y s t s  and r e c y c l i n g  to  g i v e  
p a r a f f i n s ) ,  6535 

C a t a l y t i c  h~dre~en=tlon of carbonaceous materials (Using 
reaction c e o l l n g  agents, H, N~ CHq~ oils, o i l y  coal 
pastes)~ 25~6 

Chemistr~ of  the  Fi~eher-Tropsch syn%hesls (Catalyst of  
Co--Th~e--M~--Kieselguhr in proportions by welght of 
I00:5:~:~0), 61B6 

Chromlum elide a~ ~ catalyst promoter for Plscher-- 
T r o p s c h  synthesis at ~edium pressures ( A d d i t i o n  of 
Cr~O~ to Co--Cu--ThO=--kiese|guhr catalyst), 6225 

Cleanup ~ethe~atien for h~drc~asiflcation process 
(Con~er~icn of coal hydro~asifieetion product gas %o 
high ~ ga~; catalytic activities of Nil Fe, and Ru 
catalyst% fOP ~ethana±ion ef CO measured; Hi on 
kleselguhP found to be most active), 50~4 

Ccal conversio5 process (Coal converted to hydrocarbons 
e n a  O-containing orsanlc c~mpounds)~ 5174 

Cce! ga~ as a ~,~bstitute f e r  s~nthesls gas in the 
Fischer--Tro;,sch synthesis. I. Effects of temperature 
and composition of  coal gas on the mechanisms of 
reac~Ios~ 6706 

Coal gas as c substitute for synthesis gas in the 
F i s c h e r - - T r c p s c h  s~nthesis. IV .  Variations of reaction 
characterlstics with time, 6767 

Coal h ~ d r o g e ~ a t i o n  (In c a t a l y t i c  hydrogenation of c o a l  to 
hydrooarben oils, catalyst is more effective if 
p r e p a r e d  i n  S i t u ) ~  3036 

Coal hgdre~enatlcn using a potassium chloride--zinc 
chloride eolten salt ~ixture as a catalyst (Operating 
temperature is about 4000 and pressure is 2500 pslg)~ 
5115 

Coat h~dro~a~ifica%[on catalyzed by aluminium chlorlde 
( ~ a t c h  reactor at 4000 psi and 4500; amenability of 
carbonaceeus material tO catalytic hNdrogasification 
i n c r e ~ s e ~  ~ i t b  increasing H content and decreasing 0 
c o n t e n t ) ,  ~091 

Coal l~quefectien (Colloidal-size coal particles treated 
w i t h  solvent in presence of H~ and liquid hydrocarbons 
a r e  recovered  f r o m  coal e~tract)~ 6934 

Coal liquefaction usin~ dual solvent e x t r a c t i o n  (Coal 
t r e a t e d  with p o [ ~ o N c l i c  aromatic s o l v e n t  and secondary 
s o l v e n t  such a~ dlchl~ronaphthalene), 7339 

Cue[ liquefaction (Liquid hydrocarbons prepared from coal 
b~ solve~% ~xtractio~, hydrogenation, and coklng), 6918 

Coal liquefactien (Coal and solvent in presence of H 
~ u l f l d e  y i e l d  l i q u i d  h~drcsaPbcnE from coal extract)s 
6921 

Coal [iquefact[cn by use of a selective solvent (Coal 
pas~ed Into u~per e~d of vertical liquefying zone at 
300-5~ ~ and 500 psi~; catalysts for hydrogenation are 
Pd on AI oxide or  Co ~olybdate: gullable solvents are 
t e t r a l i n ,  deoaliD, b£phen~i~ or other H - d o n o r  t y p e  
solvents)~ dgt6 

Cobelt~ l r cn~  and some of %heir alloys as catalysts for 
t h e  h y d r o g e n ~ t i o n  of carbon d i o x i d e ,  2821 

Cobalt catalyst for hydrocarbon synthesis (Catalyst of 
52~ C~ pr~m~ted b~ O.5-10 LaaO ~ and 3~ MgO and 
supported o~ uncalcined diatomaceous earth for 
r e d u c t i o n  o£ CO b~ H to  l l q u i d  hydrocarbons), 6426 

C~D [Char 0 1 1 E n e r g ~  Development] p l a n t  for c o a l  
ccnverslo~ ~F~rolys{s of coal with heating value 12.800 
Btu/lb), 716~ 

Comparison of thermal and oatalytic hydrogenation as a 
preli~inaP~ step i n  the refining of Athabasca bltumen 
(Liquld phase experiments at pressures of 500-3500 
psi), 303 ~ 

Composition of hydrDearbons from isosynthesis (Benzine 
fraction c o n s i s t s  predominantly of branched paraffins 
and na~hthenes~ e.~., methylbutane~ ~-methylpentane, 
2,3-dimetbylbutn~a~ 2,4-dlmethylpentane~ 2-- 
m~thuihax~z~ 5-nathylh~xane, 2~3-dimathylpentane, 
methNic~clcpentane~ dimethylcyclopentane, and 
~ethylc~clchexana)~ 5288 

C o n d i t i o n i n ~  iron catalyst (For synthesis of  hydrocarbons 
f rom C~ ~nd H ~t 450 t o  6750F and 175 to 326 lb/ina), 
&447 

Control of hydrocarbon synthesis from carbon monoxide end 
hydrogen (Fe-type catalyst; high gas formation results 
from lowering K20 content of ea%alyst)t 6611 

Converslcn of solid fuels to hydrocarbons (By 
gasification to CO and H end ~ubsequent synthesls)~ 
4151 

Conversion of coal into oil. F£scher--Trepsch process 
(Use o f  Ni--ThOa catalysts), 6895 

C o n v e r s i o n  o f  c o a l  t o  o i l  snd g a s ,  6235 
Conversion of carbon monoxide and water  to hydrocarbons 

in the presence of metal molybdite catalysis (Ni or Co 
m o l y b d i t e  o r  t u n g s t t t e ) ~  6629 

C o n v e r s i o n  of solid fossil fuels i n t o  hydrocurbons 
(Production o f  l i q u i d  fuels, c i t y  gas, and chemlcals)~ 
3010 

C o n v e r s i o n  o f  c o a l  t o  l i q u i d  h y d r o c a r b o n  p r o d u c t s  ( C o a l  . 
converted to motor fuels by mixing coal with gas o i l ,  
t r e a t m e n t  w i t h  H and water, f r a c t i o n a t l n g  e f f l u e n t ,  and 
h y d r o g e n a t i o n  and  c o k l n g  o f  s e l e c t e d  fractions), 6925 

Conversion of synthesis gas t o  hydrecarbcns~ 6508 
C o n v e r t i n g  c o a l  t o  l i q u i d  ( h y d r o c a r b o n )  p r o d u c t s  

(Continuous phase catalyst at 200-550 ° and at least 250 
p s i  H ) ,  6935 

C o n v e r t i n g  c a r b o n  monox ide  and h y d r o g e n  I n t o  l i q u i d  
h y d r o c a r b o n s  ( A d d i t i o n  o f  c y c l i c  h y d r o c a r b o n s ) ,  5907 

C o n v e r t i n g  c a r b o n  monox ide  and h y d r o g e n  I n t o  h y d r o c a r b o n s  
(A 2 - s t e p  r e d u c t i o n  u s i n g  Fe a s  t h e  f i r s t  c a t a l y s t  and 
Ni o r  Co a s  t h e  s e c o n d  c a t a l y s t ) ,  5864 

Decomposition of volatile products of the low-temperature 
carbonization of c o a l  (Laboratory sdele experiments; 
carbonization of high-volatile noncaking coal at 400- 
600o; gases obtained zt 500 ° yielded products at 700 ° 
with maximum hydrocarbon content; addition of steam 
over activ%ed c a r b o n  promoted formation of 
hydreoarbons), 185 

Destructive hydrogenation of carbonaceous materials 
(Production of liquid h~drecarbons using surface- 
t e n s i o n - r e d u c i n g  substances], 2160 

D e s t r u c t i v e  h y d r o g e n a t i o n  ( A t  400oC and-2SO Aim u s i n g  
C a t a l y s t  o f  10 p a r t s  W s u l f i d e  s u p p e r t e d  on 90 p a r t s  
''Terrana'I)~ 2588 

Destructive hydrogenation (Production of hydrocarbons bN 
treatment of distillable carbonaceous materials with 
hydrogenating gases at above 300 ° and above 20 aim.; 
use of AgaCrO~, CuQ, and compounds of metals of 7th and 
8th groups as catalysts), 2515 

Destructive hydrbgenation (MoO 3 pretreated with COs cr 
Sea Or WOo pretrea%ed wlth NO as catalysts), 2159 

Development of the synthesis of hydrocarbons from water 
gas, 7362 

Development of the c o n v e r s i e n  of coal. III. Coal as a raw 
material for gaseous products (Review of 79 German 
papers cn coal gas prodeotion, processing and eses 
(1926-194!]), 3364 

D i r e c t  p r o d u c t i o n  of hydrogen from coal-steam systems 
(Reaction carried out i n  presence of alkali to  initiate 
coal-steam r e a c t i o n  with F i s c h e r - - T r o p s c h  catalyst), 
6943 

Economics  of t h e  p r o d u c t i o n  of hlgh-heat-content gas by 
means of a complex gas-chemical use of s o l i d  f u e l .  (For 
example, the treatment o f  I%at ooals), 4566 

Effect of hydrodynamic conditions on the synthesis o f  
hydrocarbons from carbon monoxide and hydrogen at 
atmospheric pressure (GLass tube containing Co catalyst 
bed; hydrodynamic conditions had llttle effect on 
quality composition of products), 2fi79 

Effect of conditions for the synthesis of organic 
compounds from carbon monoxide and water vapor on the 
selectivity of the performance of e cobalt-thorium 
catalyst (Effects of c o n d i t i o n s  (200--40 °, 6 -6  h r  - ~  vol. 
input rate, 2:1 to  4 CO--HaG ratic~ 50-100~ CO 
concentratien, and 26--200 cm catalyst layer length) on 
individual C, t o  CXo and total hydrocarbon, COz, and R 
content in products ef reaction of CO wlth HzO), 6939 

Effect of ammonia i n  the incoming gas on the catalytic 
hydrogenation of carbon monoxide to higher hydrocarbons 
(Co catalyst), 2731 

Effeot of temperature and the volume velocity of 
synthesis gas on the yield o f  some h y d r o c a r b o n s  during 
synthesis from carbon monoxide and steam (Effect a f  
temperature (200--240 v) and volume velocity of at--steam 
on oomposition of products~ Co--Th catalyst}, 690Z 

Evaluation of catalysts used in the synthesis of 
hydrocarbons (Fischer-Tropsch synthesis; flowsheet of 
catalyst testing unit on seml-pilot plant scale)9 6243 

Exo%hermlc reactions (Use of Co-type catalyst), 6322 
Experiments on a Goffin gas plant~ 3155 
Extracting v o l a t i l e  hydrocarbons from coal, etc. 

(Apparatus for distillation method), 7079 
Extraction of liquid hydrooarbons from coal fUse of 

a r o m a t i c  solvent under hydrooracklng conditions), 7Z36 
F i s c h e r - - T r o p s c h  s ~ n t h e s i s .  V I I .  N i t r i d e s  o f  i r o n  a s  

catalysts (Production of gaseous hydrocarbons and 
oxygenated m o l e c u l e s ) ,  6391 

Fischer--Tropsch synthesis--tests of cobalt catalysts 8% 
atmospherlc pressure (Catalyst of Co--ThOe--Hgg-- 
Kieselguhr), 6198 

Fischer--Tropsch synthesis with a fluidized iron catalyst 
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(F~--Cu--MgO--KZ3 c a t a l y s t ;  18 references), 6755 
Fischer-Tropsch u n i t  at Leipzig gas works, 6148 
Fluid-type Fischer-Tropsch cata lys ts  (Use of oxides of 

Fe, Co, N i ,  Th,  ~g,  e t c . ~  as c a t a l y s t s ) ,  6~9g 
Pluid ized-catalyst  reactor (Production of hydrocarbons 

from CO and H; equipment), 2794 
Formatlon of hydrocarbons during the t h e r m a l  degradation 

of Kuznetsk coals (Dependence of to ta l  yield of 
hydrocarbons and the i r  components on heating 
condi t ions) ,  7171 

Gas and oil from coal. Viable a l te rna t i ve  (Review of 
production of h~drocarbons by pyrolysis and 
hydrogenation of coal; 5 references), 3125 

Gaseous fuel (Reactor to produce CO and H suitable for 
hydrocarbo~ synthesis},  3933 

Gaseous hydrccarbons from coal  (Hydrogenation of 
b i t u m i n c u s  c o a l  a t  600 o and 250 t o  6000  p s i g ) ,  4734 

Gases for the swnthesis of hydrocarbons (C~ and H passed 
over cata lysts of Fe, Co, Ni, or m i x t u r e s  of them with 
or without Zm~, 6432 

Gasification of ca rbonaceous  solids and swnthesis of 
o r g a n i c  m a t e r i a l s  (Use o f  m e t a l l i c  oxides as 
c a t a l y s t s ) ,  3931 

G a s o l i n e  ( P r o d u c t i o n  f rom CO and H in  2 - s t a g e  p rocess  
u s i n g  f l u i d i z e d  £e c a t a l y s t ;  H:CC r a t i o  v a r i e d  t o  
c o n t r o l  C c o n t e n t  o f  c a t a l y s t ) ,  6477 

Gasoline (Production from CO and H in  5 - s t a g e  process), 
6449 

High-pressure hgdrogenation of carbon monoxide to 
predo¢inantly i sopara f f in ic  hydrocarbon compounds 
( i s o s y n t h e s i s ) .  I I .  E x p e r i m e n t s  w i t h  mixed c a t a l y s t s  
and c o n v e r s i o n  o f  d i m e t h y l  e t h e r  (ZnO p l u s  ThO z f a v o r e d  
y i e l d  o f  l i q u i d  h y d r o c a r b o n s ,  and a d d i t i o n  o f  AIzC 3 
plus ThO z the formation of i s o b u t a n e ) t  6287 

High-pressure 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 .  XV. 
Some observations on t h e  react ior  mechanism (A t  459 to  
4750C and 80 to  i 00  arm u s i n g  MoC 3 or  Ho33 - -$  
c a t a l y s t ) ,  2E32 

High-pressure hydrogenation of  various t a r s .  I I .  
H y d r o g e n a t i o n  o f  various tars and o i l s  i n  a c o n t i n u o u s  
p l a n t  ( A t  470 to 4900C and 200 Arm u s i n g  NH, 
t h i o m o l y b d a t e  c a t a l y s t ) ,  2556 

High-pressure hydrogenation of carbonaceous matter. I I I .  
Primary hydrogenation in the l iqu id  phase, 2719 

High-pressure hydrogenation of low-temperature tar 
( C a t a l y s t s :  (NH~)zMoO~, He,cOw, MoOs, and NH~ 
t h i o m o l y b d a t e ;  g a s o l i n e  formation), 5755 

H i g h e r  a l c o h o l s  and h y d r o c a r b o n s  f rom carbon  monox ide  ( 2 -  
s t age  p rocess  u s i n g  f l u i d i z e d ~  powdered Fe c a t a l y s t  
p romo ted  w i t h  alumina or KzO) ,  6506  

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 i n  p a r a l l e l  
v e s s e l s  using f e  c a t a l y s t  in  one and Co c a t a l y s t  in  the  
o t h e r  and c y c l i n g  the  p r o d u c t s  o f  each v e s s e l  i n t o  the  
o t h e r ) ,  E299 

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  m o n o x i d e  ( 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 tm)  w i t h  a d d i t i o n  o f  0 and  steam 
but  no t  CCe; F i s c h e r - - T r o p s c h  a y n t h e s i s ) ~  6666 

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  300°C and IO to  100 e t m ) t  5867 

Hydrocarbon syrthesis (By reduction of CC on f l u i d i z e d  
P c - g r o u p  meta l  c a t a l y s t ) t  2800 

Hydrocarbon s y n t h e s e s  with f l u l d i z e d  c a t a l y s t  
r e g e n e r a t i o n  ( R e g e n e r a t i o n  by H of Co c a t a l y s t ) ,  625~ 

H y d r o c a r b o n  s y n t h e s i s  (By i r o n - c a t a l y z e d  r e a c t i o n  o f  CC 
and H. I n c r e a s e  in  y i e l d s  o f  o x y g e n a t e d  h y d r o c a r b o n s  by 
i n t r o d u c t i o n  o f  steam i n t o  s t r eam of p r o d u c t s  from 
c a t a l y s t  b e d ) ,  6472 

Hydrocarbons from gases containing carbon monox ide  and 
h y d r o g e n ,  6623 

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  of CO and CO e by H in 
p resence  o f  fe  c a t a l y s t  a t  5 0 0 - 7 5 0 O F ) ,  6560 

H y d r o c a r b o n  s y n t h e s i s  w i t h  c a t a l y s t  h a v i n g  a p a r t i c l e  
s i z e  o f  leas  than  one m i c r o n  ( P r e p a r a t i o n  o f  Fe, Co, 
Ni~ o r  Ru c a t a l y s t  by m e l t i n g  the  meta l~  e t o m i z i n g ~  and 
r a p i d l y  c o o l i n g  i t ) ,  7373 

H y d r o c a r b o n  s y n t h e s i s  ( R e a c t i o n  o f  CO w i t h  H o v e r  
c e r b i d e d  Fe c a t a l y s t ) ,  6578 

H y d r o c a r b o n s  f rom ca rbon  monox ide  and hyd rogen  ( R e c y c l i n g  
o f  f l u i d i z e d  Fe c a t a l y s t  i n  two r e a c t i o n  Zones to  
d i s s i p a t e  the  h e a t ) ~  6305 

H y d r o c a r b o n  m a n u f a c t u r e  by c a t a l y t i c  h y d r o g e n a t i o n  of 
c a r b o n  monoxide ( N i - - ~ g - - k l e s e l g u h r  c a t a l y s t s  reduced  
w i t h  H a t  350 o and l a t e r  t r e a t e d  f o r  500 h r  a t  170 -200  ° 
w i t h  c o k e - o v e n  gas t h a t  w i t h  S - f r e e  t o  g i v e  CH~)~ ~692 

H y d r o c a r b o n s  ( F e - c o n t a i n i n g  c a t a l y s t s  f o r  r e a c t i o n  o f  H 
w i t h  CO; f l u i d  f l o w  or  f i x e d  bed)~ 6693 

H y d r o c a r b o n s  f rom carbon  monox ide  and hyd rogen  
( P r e p a r a t i o n  o f  c a t a l y s t  by p r e c i p i t a t i o n  o f  Fe and Ni 
s a l t s ) ,  6071 

H y d r o c a r b o n s  f rom ca rbon  monox ide  ( R e d u c t i o n  o f  
o x y g e n a t e d  compound y i e l d  u s i n g  d e h y d r a t i o n  c a t a l y s t ) ,  
6260 

H y d r o c a r b o n s  from hydrogen  and c a r b o n  monox ide  ( U s i n g  a 
c a t a l y s t  o b t a i n e d  by t r e a t i n g  f u s e d  f e r r o a o f e F r i c  o x i d e  
w i t h  a r e d u c i n g  gas at  abou t  3 0 0 - 8 5 0 o ) ,  5916 

H y d r o c a r b o n s  f rom ca rbon  m o n o x i d e  and h y d r o g e n  
( H y d r o g e n a t i o n  a t  150 to 500oc and 5 t o  500 a t m ) ,  5917 

Hvsrucarbons fro~ CO and H (Production of benzine 
r e l a t i v e l y  stable to knocking), 6103 

hydrocarbon swnthesin (Fischer--Tropsch s y n t h e s i s  on 
f lu id ize3 bed promoted Co ca ta l ys t ) ,  6500 

Hydrocarbons from carbon monoxide and hydrogen (Using 
mixed oxides ca ta l ys t ) ,  6315 

Hydrocarbon of o i l s  from c o a l ,  t a r ,  o i l ,  and the i r  
products (Hydrogenation of f rac t i cn  with b.p. >300oC 
Jsin] h a l i d e  c a t a l y s t s  and a l k a l i n e  e a r t h  compounds;  
f l u i~  residue treated at 20 to IOOOC with 0.5 to 2~ 
b a l o g e n - f r e e  a lka l i  or NH N s a l t s  ( su l fa tes ,  phosphates, 
or carbonates)), 2645 

Hydrocarbon syntnesis (Hydrogenation of CO using Fe 
cata lyst  at normal or s l i g h t l y  elevated pressures), 
~139 

Hydrocarbon synthesis (Hydrocarbons boi l ing up to 2000 
and p r e d o m i n a n t l y  o l e f i n s ) ,  4140  

Hydrocarbons by c a t a l y t i c  hydrogenatlon of carbon 
monoxide (Reaction of steam with C~ in presence of 
cata lyst  containing metal of Group V I I I  at 150-400 ° and 
pressure up to 200 arm), 2889 

Hydrocarbons and t h e i r  d e r i v a t i v e s  by h y d r o g e n a t i o n  o f  
ca rbon  monox ide  ( E q u i p m e n t ) ,  2852 

Hydrocarbons from carbon monox ide  and hydrogen  
(Production of CH~ from by-product C02) , 6311 

Hyd roca rbon  s y n t h e s i s  ( R e d u c t i o n  o f  CO w i t h  H u s i n g  
p r e c i p i t a t e d  Fe o x i d e  c a t a l y s t ) ,  4152 

Hydrocarbon s y n t h e s i s  ( C a t a l y t i c  h y d r o g e n a t i o n  of  CO; 
f l u i d i z e d  Fe ,  h y d r o c a r b o n  s y n t h e s i s  c a t a l y s t ) t  6560  

H y d r o c a r b o n s  : r om c a r b o n  m o n o x i d e  and h y d r o g e n  ( U s e  o f  N[ 
o r  Co as  c a t a l y s t s ) ,  6108 

H y d r o c a r b o n s  o b t a i n e d  by h y d r o g e n a t i n g  c a r b o n a c e o u s  
m a t e r i a l  ( P r e p a r a t i o n  o f  w e t a l  s u l f i d e  (Mo or  W} 
c a t a l y s t s ) ,  6036  

H y d r o c a r b o n s  f rom g a s e o u s  m i x t u r e s  o f  c a r b o n  m o n o x i d e ~  
h y d r o g e n ,  and c a r b o n  d i o x i d e  ( I r o n  c a t a l y s t s ) ,  6037  

H y d r o c a r b o n  s y n t h e s i s  ( ~ e d u c t l o n  o f  COl ,  6403  
Hydroca rbon  s y n t h e s i s  r e a c t i o n  ( P u r g i n g  w i t h  CH~ a f t e r  H 

r e d u c t i o n  t o  dec rease  C b u i l t  up on c a t a l y s t ) ,  6404  
Hydrocarbon s y n t h e s i s  ( U s i n g  Fe c a t a l y s t ) ,  6319 
Hyd roca rbon  s y n t n e s i s  (F rom h y d r o c a r b c n  gases c o n t a i n i n g  

CHw), 6321 
H y d r o c a r b o n s  and t h e i r  o x y g e n - c o n t a i n i n g  d e r i v a t i v e s  f rom 

carbon  monox ide  and hyd rogen  ( U s i n g  f used  FeaO ~ as 
c a t a l y s f  w i t h  T i  a n d / o r  Si  o r  t h e i r  compounds as 
a c t i v a t o r s ) ,  5976 

Hyd roca rbon  s y n t h e s i s  f rom ca rbon  monox ide  and h y d r o g e n  
u n d e r  medium p r e s s u r e .  I l l .  E f f e c t  o f  a d d i n g  a l k a l i  and 
changes in  the  r e a c t i o n  t e m p e r a t u r e  on the  a c t i v i t y  o f  
Fe - -Cu - -Mn- -HzBOa c a t a l y s t s ,  6005 

Hyd roca rbon  s y n t h e s i s  f r o m  carbon  monox ide  and h y d r o g e n  
under  medium p r e s s u r e .  IV .  E f f e c t s  o f  c h a n g i n g  a l k a l i 9  
b o r i c  ac i d9  and k i e s e l g u h r  c o n t e n t s  on the  a c t i v i t y  o f  
iron c a t a i y s t s ~  600~ 

Hydrocarbons f rom s y n t h e s i s  gas (Use  o f  m u l t i p l e - s t a g e  
c a t a l y s t  b e d ) ,  6556 

H y d r o c a r b o n  o i l s  f rom b i t u m i n o u s  c o a l  ( C r a c k i n g  o f  
e x t r a c t s  from c o a l  u s i n g  A1 o r  Mg s i l i c a t e s  as 
ca ta lys ts ) ,  6690  

Hyd roca rbon  s y n t h e s i s  ( C o n v e r s i o n  o f  s y n t h e s i s  gas to  
h y d r o c a r b o n  m i x t u r e s ;  d e s u l f u r i z a t i o n  by s c r u b b i n g  w i t h  
HOCHzCHzNHz, or  (HOCHzCHz)eNH), 6408 

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 c o n t a i n i n g  20Z i n e r t  m a t e r i a l ] ,  5868 

H y d r o c a r b o n  s y n t h e s i s  ( U s i n g  f l u i d  c a t a l y s t  t e c h n i q u e ) .  
6325 

H y d r o c a r b o n s  f rom ca rbon  monox ide  and h y d r o g e n  (Use o f  
f l u i d i z e d  c a t a l y s t ;  Co--MgO c a t a l y s t  s u p p o r t e d  on 
s u p e r f i l t r o l ) ,  6255 

Hyd roca rbons  f rom c a r b e n  monox ide  and hyd rogen  ( C a r b i d e d  
Fe c a t a l y s t  c o n t a i n i n g  Te t o  m i n i m i z e  f o r m a t i o n  o f  COt;  
improvement  of NI or  Cc c a t a l y s t s  by i n c o r p o r a t i o n  of 
T e l ,  6256 

H y d r o c a r b o n s  from c a r b c n  m o n o x i d e  and hydrogen  ( P a s s a g e  
o f  gases t h r o u g h  s u c c e s s i v e  c a t a l y s t  zone= c o n t a i n i n g  
C o - - t h o r i a ~  Fe ,  and s l n t e r e d  F e ) ,  6257 

H y d r o c a r b o n  s y n t h e s i s  ( S y n t h e s i s  u s i n g  CO and H w i t h  
f l u i d i z e d  Fe o r  o t h e r  me ta l  c a t a l y s t  i n  two s t a g e a ) t  
6362 

H y d r o c a r b o n - s y n t h e s i s  c a t a l y s t  (Use o f  a l k a l i n e  promoter,  
such as an a l k a l i  ox ldew h y d r o x i d e ~  o r  c a r b o n a t e  w i t h  
HoSe; F i s c h e r - T r o p s c h  s y n t h e s i s ;  4 0 0 - 6 0 0 o F  ( p r e f e r a b l y  
4 7 5 - 5 5 0 0 F )  f o r  h y d r o c a r b o n  s y n t h e s i s ) ,  6363 

H y d r o c a r b o n s  f rom gases c o n t a i n i n g  more ca rbon  monox ide  
than  hyd rogen  ( A t  be low 320 o and 2 to 100 atm p r e s s u r e  
u s i n g  i r o n  as a c a t a l y s t ) ,  6027 

H~d roca rbon  s y n t h e s i s  (Use o f  N I - - A i e O ~  c a t a l y s t s ) !  6351 
H y d r o c a r b o n  p r o d u c t i o n  f rom c a r b o n  monox ide  and steam 

o v e r  c o b a l t  c a t a l y s t s  ( M i x t u r e  o f  CC and HaG p i s s e d  
o v e r  C o - - T h O ~ - - M g O - - k i e s e l g u h r  c a t a l y s t ) 9  6735 

H y d r o c a r b o n  s y n t h e s i s  In  t h e  p r e s e n c e  o f  c o b a l t  c a t a l y s t s  
a t  medium p r e s s u r e s  ( R e d u c t i o n  o f  CG by H u s i n g  C o - -  
T h O 2 - - H g O - - K i e s e l g u h r  c a t a i y a t ) t  6181 

H y d r o c a r b o n  s y n t h e s i s  ( F e  c a t a l y s t  i n  r e d u c t i o n  o f  CO by 
H),  6561 

H y d r o c a r b o n  s y n t h e s i s  ( H a n d l i n g  o f  p a r t i c u l a t e  c a t a l y s t s  
to  remove waxy d e p o s i t s  f r om a u r f e c e ) t  6579 

H y d r o c a r b o n  s y n t h e s i s  ( P a s s a g e  o f  s y n t h e s i s  gas 
s u c c e s s i v e l y  t h r o u g h  c a t a l y s t  b e d s  at  v a r i o u s  
t e m p e r a t u r e s ;  c a t a l y s t  beds o f  NI on F l l t e r o e l  with 
o x i d e s  of Hn, U, and Th a t  360OF, Co on F i l t e r c e l  w i t h  



659 HYDROCARBONS/PRODUCTION Hoe end The z at 390°F, Cc cn Filtercel with HgO~ Th025 
and Na=CO~ at 4200F~ and Fe On AieOs with Cu and K20 at 
480oF), 6~13 

Hydrocarbon synthesis (Use of 2 reactors~ the first to 
produce prlmari|H isoparaffins and the second to  
produce olefin~; catalyst f o r  lot reactor is AlaOs-- 
ThO~ or Zn~--~l~O~ at 750-900cF and 300-~00 arm;  second 
reactor opereteu at ~50-700 s ~nd 200 p.s*i, with Fe 
catalyst promoted b~ Ais~a and K20)9 6414 

H~drocer~ons f ro~  carbon mesoxide bN hydrogenation with a 
catalyst (Prep6ration of reduced Fe and Ca hydroxides 
a~ catalysts), ~07~ 

H,;drocarbcn s~tha~s (F[uidized Fe catalyst pretreated- 
with mixture of  ~i and CO (Z-40 moles H/mole CO) at 600-- 
60OAF), 6518 

Hydrocarbon s~nthesis (Productioa of gasoline 
h~dnocarboes b~ reduction cf CO with H at 260-371 ° and 
150-550 p=s.i.g, i~ presence of Fe catalyst)~ 6520 

HNdrocarbos synthesis (~ddltlon of KF promoter to 
f l u i d i z e d  Fe catalyst), 63~2 

H y d r o c a r b o ~  synthesis (Fluidized Fe catalyst), 6333 
H~drocarhon synthesis with spherical catalyst particles 

(Preparatian of catalyst ef iron spheres with oxide 
coating [Cr hydrogenation of C0)~ 6439 

}INdrocarbcn s~nthesis from CO and H (Catalyst comprising 
Ca with m~nor p r o p c r t i c n s  of thoria and Cu supported on 
kieseiguhr)~ 6104 

Hydrccarbcn~ a~d oxygen-containing compounds by reaction 
of carbon monoxide with water in the presence of 
aqueous  e ~ t a l y s t  suspensions (CO-combinlng gas treated 
at 180-JQO a and >L arm with suspension of catalyst in 
H~Q to ~ive hydrocarbons a~d C-containin~ compounds; 
c a t a l ~ s t s  based on CoaN~, ar stabilized Fe compounds; 
best results ar(~ obtained with Ru oataIysts)~ 6756 

Hvdrocerbo~ synthesis from c a r b o n  monoxide  and h~drogen 
(Using a Co catalyst con~einin~ 182 ThOs)~ 6033 

H~drocarhc~ s y ~ t h e s i s  (By reduction of CO with H on an 
oxidized Fe Cat~l~st)~ 65~6 

H y d r o c a r b o n  synthesis (~ctivit~ of Fe catalyst is 
maintained and temdenc~ towards fragmentation is 
r e p r e s s e d  b~ 3-stage process), 6503 

HydrccarOo~s asd oxygen derivatives (P roduc t i on  of 
hydrccarbo~ by reductios of C5 with H 2% high 
temperature in pretence cf catalyst containing less 
than 2% alkall silicate), ~423 

H~drccarbon~ f~c~ carbon monoxide and hydrogen (Ni 
c h r o m i t e  c a t a l y s t ) ,  62~5 

Hydrocarbsn~ f rom earbo~ monoxide and hydrogen (Using 
catalyst cf sin~ered Fe surra~nded by hydrccarhon oil 
a t  3300C and <40 aim), 5~28 

Hydrocarbon ~ua|s by p~rol~sls of coal (First portion o f  
c h a r  p a a s e d  tc f u e l  c e l l  or MHD device to produce d.c. 
and second portion to  apparatus where char wlth steam 
for~ producer flag), 7165 

H y d r o c a r b o n s  from c a r b o n  monoxide  and h y d r o g e n  ( A c t i v i t y  
cf fluidlzsd Y~: or Co catalyst m a i n t a i n e d  by u s i n g  
h~drogenatic~ z o n e s  i~ series), 6296 

Hydrocarbon s~thesis (Hini~ization of disintegration of 
fluldized Fe catalyst in course of reduction of CO by 
H), 6509 

H~drccsrbon svnthesls wlth a spent ammonia synthesis 
c a t a l y s t  (Reductios of CO by H USing spent Fe catal~st 
fno~ NH 3 s y n t h e s i s ;  reaction at 426-7000F  at 
subatmospharic pressure using fluidized catalyst bed), 
3912 

Hydrocarbon synthesis (B~ reduction of C0 u s i n g  fluidized 
Fe c a t = l y s t ) ~  ~797 

Hydrccarbe~ syntheses f e a t u r e s  f rom c a r b o n  monoxide and 
h y d r c g e n  ove r  t h e  i r o n  c a t a l y s t ~  w i t h  r e c y c l i n g  o f  t h e  
o u t l e t  gates (Advanta~e~ af r e c y c l i n g  outlet gas over 
catalyst], 6640 

Hydrocarbon synthesis catalyst (Use of Fe with AlcOa) ~ 
6358 

Hydrocarbon syn thes i s  from carbon monoxide and "hydrogen 
under medium pressure. II. Characteristics o f  
hydrocarbon synthesis under medium pressure with an 
i r o n  c a t a l y s t .  D u r a b i l i t y  o f  the catalys%~ 6022 

hydrocarbons and oxygen-containing organic compounds 
( P r e p a r a t i o n  from C0 and w a t e r  v a p o r  a% 180-280o and 1 -  
100 aim using Fe, Co~ Ni and Ru catalysts), 6622 

Hydrccarbo~ synthesis (Preparation of hydrocarbons and O- 
c o n t a i n i n g  co~pcunds  by passing CG and H t h r o u g h  heated 
p o r o u s  c s t a ~ y ~ t  of Co, F e ,  or  N i ) ,  6346 

Hydrocarbon synthesis (B N reduction of CO u n d e r  Influence 
of ultrasonic waves)~ 2692 

h~drocarb~ s y n t h a s i s  ( P r e p a r a t i o n  o f  catalyst c o n t a i n i n g  
Fe(CO)~, V, and KF ( o r  NaaCOa~ KaCOs, NaCl, KCI, or  
NaF)], 6494 

Hydrocarbon sNnthesis (Size dlstrlbutlcn of catalysts In  
fluid c a t a l y s t  modificatien o f  Fischer-Tropsch 
reaction), 6~27 

Hydrocarbons (Productio~ hy reaction o f  CO with HzO on a 
Co catalyst], 671~ 

Hydrocarbon s~Dthesis fre~ hydrogen and carbon oxides 
(Cc~t rml  o f  C d e p o s i t i o n  using Fe catalyst), 6714 

Hydrocarbons from gases eo~talning Aarbon menoxide and 
h ~ d r c g e n  ( A t  2 to  100 arm and 220 to  3200C o v e r  Fe 
c a t a l y s t s ) ,  5987 

H y d r o c a r b o n s  from carben monoxide and steam (Ni-catalyzed 
reectlon at 4~0 to 600cC, then at 160 to 250ec), 5968 

H~drocarbcn s y n t h e s i s  c a t a l y s t  (Catalyst f o r  r e d u c t i o n  ef 

CO by H prepared by reducing fused mixture of Fa3fi~, 
K20, AlaOs, and CaO)~ 6543 

Hydrocarbons from carbon monoxide (Regeneration of 
f l u i d i z e d  c a t a l y s t  by v o l a t i l i z a t i o n  and r e m o v a l  c f  
oily and waxy materials), 6256 

Hydrocarbons from carbon monoxide and hydrogen (Using 
catalysts from 8th group of periodic system9 
difficultly reducible metal compounds~ and carrier 
substances at > arm pressure and temperature below 
which CH~ is formed)~ 5915 

Hydrocarbons (Production by reaction o f  CO and H at 300 
to  70OAF and 14.7 to 500 l b / i n  a in presence o f  group 
VIII metal oxide catalyst with subsequent dehydration 
o f  products)~ 6476 

H y d r o c a r b o n  s y n t h e s i s  f rom c a r b o n  monoxide  and w a t e r  
v a p o r .  £11.  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 ,  7377 

H y d r o c a r b o n s  o f  low b o i l i n g  p o i n t  f rom ¢a r s~  e%c 
( R e a c t i o n  o f  t a r s  w i t h  H a t  300 to  500 ° and 5 ¢o 200 
atm)~ 2172 

Hydrocarbon synthesis (Production of aynthatic liquid 
fuels from coal or natural gaa)~ 6216 

Hydrocarbon synthesis (Process for minimizing deposition 
o f  C d e p o s i t s  on c a t a l y s t ) ,  6313 

Hydrocarbon synthesis (From CO and H at 530 to 750OF et 
150 t o  650 I b / i n a ;  p r e p a r a t i o n  o f  c a t a l y s t s  o f  CraGs ,  
FeaOs~ and KaCOa)~ 6418 

Hydrocarbon oils from coals, tars, mineral oils, and 
their products ( U s i n g  catalysts of tin ammonium 
chloride and halogen or H halide), 2644 

HydrocArbon synthesis (Reduotion of C0 by H in centaur 
with catalyst particles containing ferrosilicon; use of 
a l l o y s  o f  A I ,  Cry Tis  V, and B)~ 2787 

Hydrocarbons from carbide. IV. Nonaatalytlc 
polymerization under ordinary pressure--carbon 
monoxide-carbide system and hydrogen chloride-carbide 
systems, 6014 

Hydrooarhons bH catalytic hydrogenation of carbon 
monoxide (Process improved by: recycling part of exlt 
gas, dividing recycled gas into 2 streams and recycling 
one without removing COe~ and removing COe from the 
other stream to mix with fresh synthesis gas)# 28H7 

Hydrocarbon synthesis (Powdered Fe oatalyst with fetal 0 
content o f  about 6-10~ treated with CO to  produce Fe 
oarbide)~ 655~ 

Hydrocarbons (Prevention of fixation of high molecular 
welgh% substances on catalyst by addition of l i q u i d  
solvents)~ 2193 

Hydrocarbon ~roducts from extracts such as those of coal 
(Hy hydrogenation of %reared ex±raets at 4200C and 600 
aim i n  presence of Sn oxalate and NH~CI)~ 2642 

H~droearbon synthesis gas (Heat of reaction provided by 
regeneration of FeO from Fe formed during gas 
production), 4042 

Hydrocarbon synthesis (Reduction of oxygenated compounds 
in solution in liquid hydrocarbons obtained by 
Fiseher--Tropsch synthesis by catalytic treatment with 
H using oata lys%s such as CoMoO~--HoOa; ?O0OF; 100 
p . s . f . ) ,  6522 

Hydrocarbon synthesis (Regeneration of fluidized Fe 
cAtalyst)~ 6440 

Hydrocarbon synthesis from carbon monoxide and hydragen 
(Regulation of CO:H a ratio by addition of HmO sorben% 
t o  catalyst), 6441 

Hydrocarbon synthesis from carbon moncxlde and hydrogen 
(C0 and H brought together with dense~ turbulent, 
fluldlzed mass of finely dlvided synthesis catalystf 
catalyst eonslsts of mixture of Co and Fe promoted by 
small amount of ThOs and supported on SiOA gel)y 66E3 

Hydrocarbons from carbon monoxide and hydrdgen by 
catalysis (Production o f  methanet ethane9 ethene~ C~C~ 
alkeness gasoline, middle oll~ solid paraffin~ and 
ethanol), 6035 

Hydrocarbon synthesis (Preparation of fluidlzed catalyst 
of synthetic NHa and fused magnetite con%ainlng 0.7~ 
KaO conditioned by passing H and C0 t h r o u g h  it at 
reaction conditions (>60OAF and ~50 Ib/in e) for 40 to 
200 hrs), 6481 

Hydrocarbon synthesis C A 2 stage reduotlon of CO using Fe 
K 2 0 - S u p e r  FiI%roi as catalyst in the first stage and 
Co--ThOa~HgO-Super Fil%rol as catalyst in %he second 
stage), 6203 

Hydrocarbon s~nthesis ~Reduotlon of CU; Co--ThOe 
catalyst), 6401 

Hydrocarbon synthesis (Reduction o f  CO using Fe 
catalyst), 6402 

Hydrocarbon synthesis (In a-stage process using fluidlzed 
Fe ca%aiRs% with alkall-metal promoter)~ 6506 

Hydrocarbons and oxygenated derivatives (Two-stage 
process; use of CO and H with 2-8~ HaO vapor in first 
with Fe-group catalyst at 350-6000F and 450-550 p.s.i.; 
unconverted gases used in second stage), 2762 

Hydrocarbons f rom hydrogen and the oxides of carbon 
(Polymerization of gaseous oleflns to  l i q u i d  
h~drocarbons), 6247 

Hydrocarbons and oxygenated compounds from hydrogen and 
c a r b o n  monoxide  ( F e  o x i d e  catalyst a c t i v a t e d  w i t h  0 . 2 -  
20g K~SbaO v or other alkali metal pyroantimonate)~ 6249 

Hydrocarbon synthesis (Fluidized Fischer-Trops=h 
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a y n t h e s l 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 

H y d r o c a r b o n s ,  a l c o h o l s ,  a l d e h y d e s ,  e t c . ,  by the r e a c t i o n  
o f  carbon monoxide end hydrogen  (Use o f  Pe, N i ,  or  Co 
on c a r r i e r  as c a t a l y s t ) ,  6356 

Hydrocarbon synthesis (Review; Fischer-Tropsch 
s y n t h e s i s ) ,  6087 

Hydrocarbon synthesis (Treatment o f  feed gases of CO and 
H with Pe, Ni, or Co catalyst at 650°F and 400 p.S. io ;  
hydrogenation at 400-1100OF at 100-750 p . s . i . ) ,  6343 

Hydroconversion of coal to hydrocarbons (Low pressure of 
coal par t ic les  to gaseous and l lqu id  hydrocarbons; coal 
fed into reactor as oil slurry; r e a c t i o n  zone a t  750- 
950OF and 500-3000 psig), 6952 

Hydrocracking of pitch distillates (Obtaining low- and 
medlum-boillng hydrocarbons)p 6794 

H y d r o g a s i f i c a t l c n  of h i g h - v o l a t i l e  A b i t u m i n o u s  coa l  ( A t  
800 o and w i t h  coa l  r e s i d e n c e  t ime o f  s e v e r a l  sec ,  
yields of hydrocarbon gases increased from 2000 scf/ton 
at 250 pslg to 7000 scf at lOgO psig), 4907 

H y d r o g e n a t i o n  cf cabonaceous m a t e r i a l  t o  low-boi l ing 
h y d r o c a r b o n s  us ing  complex compounds o f  Ha or W, ~692 

H y d r o g e n a t i o n  o f  ca rbon  monoxide ove r  c o b a l t  o r  n i c k e l  
c a t a l y s t s  (Gas c o n t a i n i n g  CO z 41,  CC 8,  and H 16~ 
y i e l d s  fluid a l i p h a t i c  h y d r o c a r b o n s  in presence o f  
C o ( N i ) - - T h - - M g  c a t a l y s t ) ,  6737 

Hydrogenation and l iquefact ion of coal. I I I .  
Characterization of assay oils, 6016 

Hydrogenation of carbon monoxide (Synthesis gas 
containing C~ passed up through liquid medium having Fe 
c a t a l y s t  in suspension; conversion of 90~ or C0 to  
hydrocarbon in one reactor; i n  several stages~ 98-9~ of 
C~ i s  converted), 2886 

H y d r o g e n a t i o n  o f  l o w - r a n k  coa l  (Coa l  w i t h  h igh  0 c o n t e n t  
c o n v e r t e d  i n t o  h y d r o c a r b o n a c e o u s  p r o d u c t s  w h i l e  
r e d u c i n g  H consumpt i on  in  2 - s t a g e  r e a c t i o n ) ,  3095 

H y d r o g e n a t i o n  o f  ca rbon  monoxide ( P l u i d i z e d  bed; c a t a l y s t  
p repa red  from p e l l e t s  o f  Fe o x i d e s  c o n t a i n i n g  K, A I ,  
5 i 0  z,  T iOz ,  e t c . ,  by r e d u c t i o n  with H) ,  2829 

H y d r o g e n a t i o n  o f  coa l  ( C o a l - h y d r o c a r b o n  c l l  s l u r r y  
t r e a t e d  w i t h  H and c a t a l y s t  i n  f l u i d t z e d  bed r e a c t o r  
s y s t e m ) ,  3066 

H y d r o g e n a t i o n  c f  ca rbon  o x i d e s  and c a t a l y s t s  t h e r e f o r  
(Use of CC, C02, aldehydes, or ke tones  to  produce 
hydrocarbons or oxygenated organic compounds; catalyst 
may be Fe, Cc, or Ni wlth ~etal oxide promoter such as 
MgO, AlzOs, MnO, or Ti02), 6716 

H y d r o g e n a t i c n  o f  ca rbon  monoxide (A r rangemen t  f o r  
Fischer--Tropsch synthesis), 6717 

H y d r o g e n a t i n g  coal in the  e n t r a i n e d  s t a t e  (Equ ipmen t  
description; finely divided coal entrained in H i s  
passed t h r o u g h  r e a c t o r  where coa l  undergoes t he rma l  
decowposition and hydrogenation to form hydrocarbon 
gases and liquids)~ 2922 

H y d r o g e n a t i o n  o f  carbon monoxide (Us ing  a powdered Fe 
c a t a l y s t ) ,  6297 

Hydrogenation of carbon monoxide (Production of 
h y d r o c a r b o n s  and o x y g e n a t e d  compounds; c a t a l y s t s  
c o n s i s t i n g  o f  Group V I I I  ~ e t a l a  suppo r t ed  on K i e s e l g u h r  
o r  clay; Co c a t a l y s t  a t  288-454o}m 6323 

H y d r o g e n a t i n g  coa l  e x t r a c t s  (Under  p r e s s u r e  a t  20oC in  
p resence  o f  Sn o x a l a t e  and NH~ C1) ,  2593 

H y d r o g e n a t i o n  o f  coa l  t o  gaseous h y d r o c a r b o n s  
( E x p e r i m e n t s  at  480 -800  o and 6000 p . s . i o g . ) ,  4858 

H y d r o g e n a t i o n  o f  carbon monoxide in the  p resence  o f  
d e s i c c a n t s  ( I n t r o d u c t i c n  o f  d e s i c c a n t s  t o  remove wa te r  
v a p o r ) ,  6259 

H y d r o g e n a t i o n  c f  ca rbon  monoxide in  l i q u i d  c a t a l y s t  
s u s p e n s i o n s  (Passage of s y n t h e s i s  gas i n t o  suspens ion  
o f  c a t a l y s t  in o i l  p r o d u c t ;  Pe c a t a l y s t s ;  Co or Ni 
c a t a l y s t s  a c t i v a t e d  by Th, Mg, Cu, o r  t h e i r  compounds) ,  
2831 

Hydrogenating carbonaceous materials (Use of metal 
halides and organic halogen compounds as c a t a l y s t s ) ,  
2420 

H y d r o g e n a t i o n  o f  carbon monoxide t o  h y d r o c a r b o n s  (Gaseous 
m i x t u r e  o f  CO and H passed s u c c e s s i v e l y  t h r o u g h  a t  
l e a s t  2 v o l u t e s  o f  s u s p e n s i o n  o f  h y d r o g e n a t i o n  
c a t a l y s t ;  d e s c r i p t i o n  o f  a p p a r a t u s ) ,  6790 

H y d r o g e n a t i o n  o f  p r o d u c t s  from d i s t i l l a t i o n  o f  
ca rbonaceous  m a t e r i a l s  i n  l i q u i d  phase in  p resence  o f  W 
s u l f i d e ,  o r  m i x t u r e  o f  m o l y b d l c  a c i d ,  ZnO, and MgO; 50 
aim p r e s s u r e ;  200 to  400 ° ,  2573 

H y d r o g e n a t i o n  o f  ca rbon  monoxide to  h y d r o c a r b o n s  
( P r o d u c t i o n  o f  l i q u i d  h y d r o c a r b o n s  w i t h o u t  a p p r e c i a b l e  
C o r  wax f o r m a t i o n  on c a t a l y s t ) ,  2841 

H y d r o g e n a t i o n  o f  o x i d e s  o f  carbon ( C a t a l y s t s  are  Fe ÷ 10-  
I00~ Cu and also HgO, ZnO, CaO, BaO, o r  similar 
compound) ,  6679 

H y d r o g e n a t i o n  c a t a l y s t  ( P r e p a r a t i o n  o f  promoted Co - -  
k i e s e l g u h r  c a t a l y s t  c o n t a i n i n g  ThO z and MgO)9 2761 

H y d r o g e n a t i o n  o f  New Mex ico  coa l  a t  s h o r t  r e s i d e n c e  t ime 
and h igh  t e m p e r a t u r e  ( S t u d y  us ing  b e n c h - s c a l e ,  
s e m i c o n t i n u o u s  u n i t  at  500 -6000  p s l g ,  480-1000 ° , and 
r e s i d e n c e  t imes  l ess  than 1 min .  to  12 m t n . ;  NH, 
h e p t a m o l y b d a t e  Impregna ted  In coal), 2984 

Improved h y d r o c a r b o n s  s y n t h e s i s  ( R e d u c t i o n  o f  CO), 6499 
In situ coal gasification process  (CO 2 and steam are 

i n j e c t e d ,  v o l a t i l e  h y d r o c a r b o n s  and h igh  Btu gas a r e  
p r o d u c e d ) ,  5423 

Zndustrial synthesis of hydrocarbons from hydrogen and 
carbon monoxide ( 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  
synthesis), 5901 

Innovations in the field of gas production in 1936. 
(Preparation of water-, hydrocarbon-, carbureted water- 
, p r o d u c e r - ,  end mixed g a s e s ) ,  32~8 

I n v e s t i g a t i o n s  on s y n t h e t i c  f u e l s  c a r r i e d  cu t  a t  the  
K a i s e r  Wi lhe lm I n s t i t u t  f u r  K o h l e n f o r s c h u n g  ( C a t a l y s t s  
c o n s i s t i n g  of AIzO a + Th o x i d e  or  ZnO-AIzOs)  ~ 6145 

I n v e s t i g a t i o n  o f  the  use o f  oxygen and h igh  p r e s s u r e  in  
g a s i f i c a t i o n .  I I .  S y n t h e s i s  o f  gaseous h y d r o c a r b o n s  a t  
~ igh p r e s s u r e ,  3263 

I n v e s t i g a t i o n  of r o l e  of s t r a i g h t - c h a i n  s t r u c t u r e s  in 
s y n t h e s i s  o f  h y d r o c a r b o n s  from carbon  monoxide and 
nydrogen ( C o - - T h  c a t a l y s t s ;  s y n t h e s i s  a t  1950 ) ,  6665 

I r o n  c a t a l y s t  ( F i n e l y  d i v i d e d  Fe c a t a l y s t  f o r  c o n v e r s i o n  
o f  C o x i d e s  and H i n t o  h y d r o c a r b o n s  and oxygena ted  
compounds p repared  by m i x i n g  Pe o x i d e  w i t h  KF s o l u t i o n  
and drying), 6406 

I r o n  c a t a l y s t  f o r  h y d r o c a r b o n  s y n t h e s i s  ( L i q u i d  products 
from r e d u c t i o n  o f  CC by H using Fe c a t a l y s t  a t  675-  
750OF and 400 p . s . i . ) ,  6525 

I r o n  c a t a l y s t  r e g e n e r e t i c n  ( C a t a l y s t  f o r  s y n t h e s i s  o f  
h y d r o c a r b o n s  from CO and H) ,  6326 

I r o n  c a t a l y s t  f o r  the s y n t h e s i s  o f  h y d r o c a r b o n s  and t h e i r  
o x y g e n a t e d  d e r i v a t i v e s  from carbon  monoxide and 
hydrogen ( C a t a l y s t  produced from r o l l i n g  m i l l  s ca le  to  
which i s  added f e r r o c h r o m e  or  reduced powdered Fe 
ch roma te ;  a c t i v a t e d  w i t h  MgO or  KzO)9 6712 

I r o n  c a t a l y s t s  f o r  h y d r o c a r b o n  s y n t h e s i s  ( S o l u t i o n s  o f  
s a l t s  p r e c i p i t a t e d  w i t h  a l k a l i n e  e a r t h  minerals, e . g .  
m a q n e s i t e ,  d o l o m i t e  9 c a l c i t e ,  marbie~ a r a g o n i t e ,  or  
w i t h e r i t e ;  use of Fe a s  n i t r a t e  s o l u t i o n  and a d d i t i o n  
of NazCO ~ s o l u t i o n ) ,  6625 

I r o n  c a t a l y s t s  f o r  h y o r o g e n a t i o n  of ca rbon  monoxide ( P a r t  
of SiG z added in  form c t h e r  t han  a l k a l i n e  s i l i c a t e ) ,  
2850 

Iron catalysts (Preparation of supported Fe catalyst for 
synthesis of hydrocarbons fror H and CO by 
p r e c i p i t a t i n g  aqueous s o l u t i o n  o f  Fe s a l t ) ,  4138 

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

I r o n  c a t a l y s t  r e g e n e r a t i o n  by h e a t i n g  to 600 to 1050OF a t  
250 l b / i n  z w i t h  Hz--HzO , 6489 

Isomer d i s t r i b u t i o n  in F t s c h e r - T r o p s c h  h y d r o c a r b o n s  
(NONE), 6364 

Life of a cobalt c a t a l y s t  for the synthesis of 
h y d r o c a r b o n s  a t  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  
process using catalyst of Co, ThOz, MgO, and 
kieselguhr), 6159 

L i g h t e r  h y d r o c a r b o n s  (Coal t r e a t e d  w i t h  electrically 
c o n d u c t i v e  r e d u c i n g  agent  i n  c l o s e d  f u r n a c e  under 
reduced p r e s s u r e ) ,  2661 

L i q u i d  and s o l i d  h y d r o c a r b c n a  f rom n a t u r a l  g a s - - t h e  
Fischer--Tropsch process in Argentina (Review), 6177 

L i q u i d  f u e l s  from coa l  ( P r o c e s s  d e s c r i b e d  f o r  m i n i m i z i n g  
d e l e t e r i o u s  e f f e c t  o f  ash on h y d r o c r e c k i n g  c a t a l y s t  
during production of dlstlllable liquid hydrocarbons 
from a s h - c o n t a i n i n g  coa l  e x t r a c t ) ,  6810 

L i q u i d  h y d r o c a r b o n s  ( T r e a t m e n t  w i t h  H250 ~ c o n t a i n i n g  
d i i s o p r o p y l n a p h t h a l e n e  s u l f o n i c  ac i d  and ammonium 
m o i y b d a t e ) ,  5751 

L i q u i d  h y d r o c a r b o n s  by d ry  d i s t i l l a t i o n  o f  b i t u m i n o u s  o r  
o i l - c o n t a i n i n g  m a t e r i a l s  (D ry  d i s t i l l a t i o n  a t  450-650  o 
of coal, l i g n i t e ,  oil shale, or  oil sand), 7161 

L i q u i d  h y d r o c a r b o n s  ( P r o d u c t i o n  by bringing c o a l  
d i s t i l l a t i o n  gas and e a t e r  gas under  a c t i o n  o f  
e l e c t r o s t a t i c  field and u l t r a v i o l e t  r a d i a t i o n ) ,  5673 

L i q u i d  h y d r o c a r b o n s  f rom coa l  ( H y d r o g e n a t i o n  o f  coa 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  to  • 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  or  a l d e h y d e ) ,  
5991 

L i q u i d  h y d r o c a r b o n s  f rom s o l i d  f u e l  ( E l e c t r o s t a t i c  f i e l d  
and u l t r a v i o l e t  r a d i a t i o n ) ,  6658 

L o w - b o i l i n g  h y d r o c a r b o n s  by c a t a l y t i c  h y d r o g e n a t i o n  of 
carbon monoxide ( P r o d u c t  is  m o s t l y  u n s a t u r a t e d ,  low-  
bo i l ing h y d r o c a r b o n s ;  Fe oxide c a t a l y s t  c o n t a i n i n g  Cu 
and K), 6748 

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 coal in c o n j u n c t i o n  w i t h  
the  F i s c h e r - - T r o p s c h  hyd roca rbon  s y n t h e s i s  p rocess  
(Review), 99 

Magne t i c  c a t a l y s t  (Hydrocarbon synthesis c a t a l y s t  of 
oxide of Fe, Co, or Nil, 6544 

M a n u f a c t u r i n g  hyd roca rbon  gases ( A t  1500 to  3000aC) ,  3349 
M a n u f a c t u r e  o f  h y d r o c a r b o n s  f rom carbon monoxide and 

hydrogen ( R e v i e w ) ,  5887 
Mechanism of the  s y n t h e s i s  of hydrocarbons frcm water 

gas ,  5852 
Mechanism o f  F i s c h e r - - T r o ~ s c h  s y n t h e s i s  o f  hydrocarbons 

(Rev iew w i t h  41 r e f e r e n c e s ) ,  6600 
Mechanism o f  the  s y n t h e s i s  o f  hyd roca rbonm f rom carbon  

monoxide and hydrogen (Analysis o f  gaseous p r o d u c t s  
u s i n g  Fe, N[ ,  o r  Co c a t a l y s t s ) , ' 6 2 7 9  

Mechanism o f  the  s y n t h e s i s  o f  h y d r o c a r b o n s  f rom carbon  
monoxide and hydrogen on i r o n  c a t a l y s t s ,  3857 

Mechanism o f  the c a t a l y t i c  p r o c e s s  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  by the  F l s c h e r - - T r o p s c h  p rocess  (Use o f  
Fe, Co, and Ni as c a t a l y s t s ) ~  6223 

Methane f rom coa l  ( H y d r o g a s l f i c a t i o n  f o r  p r o d u c t i o n  o f  
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Method and [fluldiz~tlon] apparatus f o r  c o n d u c t i n g  

chemical reactions (Production of hydrocarbons from C6 
end H in a f l u i d i ~ a t i c n  chamber  e q u i p p e d  with a heat- 
transfer zone), ~360 

M~Id h~dro~enatio~ of coals and analysis of %he 
h~orocarbens obtained (Coals cf low grade disperslon on 
~lass wool heet~d to 4208], 6£15 

Hixture~ sf hydrocarbons, etc. (Produced by hydrogenation 
of CG using Fe ~xide~ or oxidized Fe compounds as 
cetal~st~], 602a 

Helot fuel (Coa l  distillation p roduc t s  heated with H at 
high pressure in presence of alkali metals or alkaline 
earths), 2!56 

Nature of changes of Iron catalysts In the synthesis of 
hydroca:bsns (S~sd~es made on 2 types of catalysts: (i) 
alio~ cat~l~st used in synthesis of NH~ and (2) Fe 
catalyst precipitated en kieselguhr)g 6606 

N e u t r a l i z a t i o n  o f  f a t t y  ac ids  formed in  syn thes i s  o f  
h~drocarbon~ f~o~ carbo~ monoxide and h~drogen, 6002 

New developments in  the hydrocarbon synthesis (Fischer-- 
Tropsch s~nthe~is: economics), 6643 

Ne~ development i n  the hydrocarbon synthesis. If. 
Fischer--Trcpsch synthesis in liquid medium (Comparison 
between l a b o r a t o r y  and se~iplant scale r u n s ) ,  6650 

New f i o w - ~ h e e t ~  f o r  s ~ n t h e s e s  f rom c a r b o n  monox ide  and  
hydrogen (Effects of He:CO ratio on nature of products 
on an Fe--Ce c~taIN~t), 6728 

New forms o f  s~n thes i s  o f  h~drccarbons f rom carbon 
mcnox i i e  a~d h~drogen ( C r i t i c a l  r e v i e w ) ,  6371 

Ne~ i r on  sa rh i de  in  hydrocarbon s y n t h e s i s  c a t a l y s t s  
(Fcr~ed at 27 aim ann 360° ) ,  2720 

New synthes~s ~f  hydrocarbons from c a r b o n  monoxide 
(Fischer---Trc~soh s~nth¢sls; reaction mechanism), 6238 

Obtaining fuel f~c~ coal (Review), ii0 
fl~ls fro~ catalytic h ~ d r ~ g e n a % l o n  of carbonaceous 

~ateria[s (At 300 to 5000C and 20 to 600 aim using zinc 
acetate cr zlnc formate catalysts), 5926 

O l e f i n ~  ( R e c y c l i . 9  o f  b ~ - p r c d u c t s  o f  F i s o h e r - - T r o p s c h  
s v n t h e s l ~  r e ~ e t t o ~  to  i n c r e a s e  h ~ d r o c a r b o n  y i e l d s ] ,  
6485 

Olefin~ fre~ oxides (Production of alkenes from 
mcncelefin b~Vroduc¢s of Fischer--TPopsch synthesis 
u ~ i n g  cafaly~ of P e ,  Hi, or Co oxide, promoted by 
K~CO~, at 450 to 6500F and 50 to 500 Ib/in~), 6482 

Origi~ of coal (Crltloal reviews with many references), 
2697 

Parzffinlc h~drocarhens from CO and H (One part CO and 2 
p~rt~ H a passed (at 160-17~ and 5-50 aim) over Co or 
kie~eiguhr catalyst activated b~ Ha), 6105 

Ph~icoche~ical investigations on catalytic mechanism. 
VI I ,  Durabilit~ and pretreatmen% of  %he catalyet used 
for the Fischsr-Tropsch s~nthesis of hydrocarbons 
(Revivification of catalgsts by reducing with H), 5995 

P ~ I b l i i t ~  c f  i n c r e a s i n g  the a r o m a t i c  h ~ d r o c a r b o n  
ccnten~ in ~he d i ~ t i l l a t i o n  g a s e s  o f  c o k i n g  and 
~ e ~ t c o k i ~  csal~ b~ p ~ r o l ~ s i s  o f  t h e i r  h y d r o c a r b o n  
components (Thermodynamic dlscussion), 7083 

~¢~c~iu~ oxide-promoted iron catalysts for h~drocarbon 
svnth~ci~ (Fluidized bed; ~zO content of 0 , 3 3 ~ ) ,  6689 

P~tt-Pr~che co~l-extractlo~ process and plant of Ruhrol 
GmbH, ~ottro~i-Welhelm, Germany (Production of l i q u i d  
hydrocarbons), 7278 

~ r e l i ~ i n a r ~  t r e a t m e n t  of ~ o l i d  fuels f o r  hydrogenatlon 
(Re-bituminizlng coal; production o f  l i g h t  and heavy 
moto~ fuels, CeHe, phenol ad hydrocarbons), 8968 

Prep~rztiOn ef sclld hydrocarbons (Increasing yield of 
waxes i~ Fis,zher-Tropsch s~nthesis; Co--ThO 2 Kieselguhr 
catalyst ), ~09 

P r e p a r i ~  a ~raa V V~I metal-on-ulumlnum catalyst 
(Cafal~st gullable for u~e in h~drocarbon synthesls 
prepared b~ preclpltatlng Fe, Co,  or  Ni on AI), $336 

P r e p a r l n q  h~drccerbons from carbon monoxide and hydrogen 
(Use o f  Co--Th catalyst), 6207 

Pretreatment of o×Idic Iron oatalyst used in hydrocarbon 
s ~ n t h e s i s  ( T r e a t m e n t  of Fe o x i d e  catalyst w l t h  0 g i v e s  
longer life then  treatment with air), 2891 

Pretreatment ef catalyst for hydrocarbon synthesis, 2796 
Prcblemr Of chemical catalysis in connection with 

Pi~cher--Trcpsoh synthesis of hydrocarbons (Relatlon of 
heter~geneit~ cf catalyst and rate of reaction), 6?93 

~rocess and apparatus using resonant sound wave and  sonic 
f l a ~  f s r  the production cf carbon monoxide, s~nthesis 
ga~es, ~nd ~nthetie h~drcc~rbons (Powdered coal 
gasified i n  ~onic resonant burner at hlgh rate), 4863 

Producing unsaturated hydrosarbons (By reductlon of CO 
u s l ~  Co, N l ,  ~ i x t u r e s  o f  Fe and  Cu, T1 o x i d e ,  or 
• e t ~ l s  o f  the  ~e g r o u p  w i t h  Mn and  Cu o r  w i t h  Al o r  
with Th oxide as catalysts), 5863 

Product separatio5 foilcwing synthesis gas conversion 
(Catel~tic conversion of C5 and H into hydrocarbons), 
~42~ 

Production of chemical raw ~aterlals from coal by the 
cc~b~atio~ of hlgh-pressure liquid-phase hydrogenation 
with hHdre-dealkylatlon (HNdrodealkylatiun of neutral 
oil and high-boillng oil that are main products of 
l l q u i d - p h e ~ e  hydrogenation o f  coal; Cr o x i d e - - K  o x i d e - -  
~I e ~ i d e  c ~ ! t a l v ~ t  a t  50 a im and  500 t o  580oC; p r o d u c t s  
include benzene~ t e l u e n e ,  xylene, ethylbenzene, 
nashthalene, gaseous hydrscarbons)~ 3014 

P r o d u c t i o n  eC gaseous h~drcsarbons f rom coals and their 

t a r s  ( P r o d u c t i o n  o f  o l e f l n s ;  economics ) ,  3771 
P r o d u c t i o n  o f  hydrocarbons  f rom p h e n o l i c  t a r s ,  2203 
P r o d u c t i o n  o f  g a s o l i n e  f rom A u s t r a l i a n  brown coa l  by the 

H-coa l  process (T rea tmen t  o f  coa l  c o n t a i n i n g  64~ wa te r  
and 23~ O in ebulluted bed reactor having hydrogenation 
c a t a l y s t ;  i n  con t i nuous  run o f  300 hr  the conve rs i on  
was 93~), 6947 

Production of h y d r o c a r b o n  oils by hydrogenation of 
carbonaceous materials in oli suspension in presence of 
Cr, W, or Ms oxide catalyst, 2218 

Production of hydrocarbons by catalgtlc treatment of 
dlstillable carbonaceous materials in presence of 
c o n t a c t  a g e n t s  c o n t a i n i n g  SI  compounds  a c % i v a t d d  p r i o r  
%o reaction, 7078 

Production of chemicals from coal and petroleum (Review 
with 45 references), 7114 

Production of hydrocarbons by hydrogenation o f  coal 
products, tars~ and mineral oils in presence of Mo--Zn 
catalyst 8% 200 aim pressure, 2424 

Production of llquid hydrocarbons by hydrogenation of CO 
using catalysts prepared by reduclng compounds of 
metals belonging to  8th periodic group ,  5859 

Production o f  hydrocarbons and oxygen-containing organic 
compounds from c a r b o n  monoxide und water (Catalysis a% 
150-450 ° and 150-300 aim), 6633 

Production of hydrocarbons from coal distillation 
products (tars) using a variety of catalysts, 7062 

Production of hydrocarbons by hydrogenation o f  CO u s i n g  
catalysts containing Co and Ag, 5971 

Production of the hydrocarbon oils from indus%rlal gases. 
I. (Removal of 8 in production of hydrocarbon oils from 
CO and  H}, 397 

Products from hydrocarbon synthesis, 6534 
Raney catalyst, 6547 
Reaction mechanism of the Fischer--Tropsch synthesis. VI. 

Function of water vapor in the carbon monoxide 
hydrogenation, 6367 

Reaction mechanism of the Pischer--TrcpscH synthesis° 
VII. Synthesis of hydrocarbons, 4044 . 

Reactor f o r  hydrocarbon synthesis wlth a fluid catalyst 
bed and separately removable bundles of heat-exchange 
elements, each bundle having separate feed and 
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wi th  h c a t i u 9  value of  41990 ~ c a l / m Z ) ,  4145 

Tre~tin# crude liquid product~  of coal distillation (Dy 
he~[~g with powdered Zn i~ p r o d u c t i o n  of liquid 
h ~ d r ~ a r b ~ n ~ ) ~  7094 

Two-~taDe sy~tLe=is cf h~drosarbons (Pluid oatalyst~ Co 
end Fc cata]~,~%~)~ 62~ 

Twc-~t~ge proc,~ f o r  t h e  s~nthesis of  hydrocarbons 
(L~quid h~draeerbons synthesized by bringing CO and H 
int,~ c~tac~ with dense bed o f  fluid alkali metal salt 
promoted Fe ~nthesis catalyst), 6340 

Undergroubd gasification and British coal measures 
(Review, production of 115 %o ZIO BTU gas and H and CO 
in prove~ pr~p~rt~en~ for h~drocarbon synthesis), 3411 

Unde rg round  [ i q u e f a c t i o ~  o f  c o a l  ( H ~ d r o g e n a t i o n  o f  c o a l  
e t  2~-45~ ~ and I000 p.~.i, underground; catalyst may 
be l~ H~, cr o r g a n i c  I co~ound, e.g., CHsI or CHIs), 
6~57 

Unsaturatedzaseou~ h~drccaPbons (Mixture of H and CO 
passe~ over s~able oxidized metals of Groups 2--7; ese 
of A[zO~ a~5 m o l ~ b d i c  acid), 4036 

Use of e|eatrsstat[c flelds and ultraviolet rays in 
prc~o~ino reactions ~ch as destructive h y d r o g e n a t i o n s  
(Liquid hydrocarbon products), 5654 

Ilse of e~ulsif~in~ a g e n t  such as  Na 
isoprop~In~phthalenesulfe~ate %o r e d u c e  surface tension 
in production of h~drccsrhans~ S~41 

HYD~OCAR~ONS/PU~IF[CATI~ 
R e f i n i n g  l i q u i d  h y d r e o a r b o n ~  ( A d d i t i o n  o f  i n h i b i t o r  

consi~tln~ of  an aromatic a m i n o ,  phenolic, or nitro 
c~mpound)~ 3366 

Removal of acidic material f rom a gaseous mixture 
(Removal of HaS, SO~, CO~ and other acidic i m p u r i t i e s  
fro~ gasesus h~drocar~ess by use o f  aqueous solutions 
of organic base~ in ccuntercurrent absorption tower), 
74~ 

~YDROC~PBONS/PYROLYSIS 
~uel ~as~ e~peciaily s~nthesis gas (Presence of tar and 

h~druoarhcns i~ gas from bituminous coal prevented by 
expe~iDg powdered coal to such high temperatures that 
h~drcoarbons ar~ decomposed), 4823 

HYDROC~PONS/BEMOVAL 
A d s o r p t i o n  p s r i f i c a t i o n  Of coke  gas  from o r g a n i c  s u l f u r  

compounds and h e a v y  h y d r o c a r b o n s .  I I ,  I n v e s t i g a t l e n  o f  
adsorptlcn methods o f  p u r i f i c a t i o n  by using industrial 
coke gas (Use o f  activated c a r b o n  as absorbing agen%)s 

Fuel gas~ especially s ~ n t h e s i s  gas (Presence o f  tar and 
h~drocarbons in gas from bituminous coa l  prevented by 
exposing ~owdered coal t o  such high temperatures that 
hydrocarbons are decomposed), 4823 

P u r i f i c a t i o n  of gases containing h~drocarbons and 
h~drogen ~;ulfide (By low-temperature absorption with 
to luene  Or x y l e n e ) ,  1049 

P u r i f i c a t i o n  o f  g a s e s  ( E q u i p m e n t  and p r o c e d u r e  f o r  
r e m o v a i  of  H=S, COst o r g a n i c  S compcunds ,  h y d r o c a r b o n s ,  
or steam from gases), 1338 

Pyrolyzing and desulfurizing sulfur-bearlng aggleceratlve 
bituminous coal (Continuous process; volatiles removed 
at 900-i0000F; desulfurization during pyrolysis by 
enriching gas with H which reacts to form hydrogen 
sulfide which is removed by scrubbing or use of Fe 
oxide), 7182 

Removal of organic sulfur and unsaturated hydrocarbons 
from coal gas (Removal of C~H~ and CS e by scrubbing 
with liquid CH~ at atmospheric pressure), 679 

Wet purification of sages such as those from coal 
distillation (Removal of NHz, HsS , and a benzene 
hydrocarbon by scrubbing with an acid solution of NH~ 
thlonate, suifite, or bisulfate fallowed by oxidation 
(heat and catalyst) then washing oil treatment to 
remove hydrocarbons), S18 

HYDROCARBONS/SEPARATION PROCESSES 
Processing the products of the Fischen--Tropsch process, 

6555 
Separating unsaturated h~drocarbons from gas mixtures 

(Washing with ketone), 2173 
HYDROCARBONS/SOLVENT EXTRACTION 

Extracting hydrocarbons from carbonaceous materials b~ 
use of solvents, 7190 

Gas purification (Extraction of aromatic hydrocarbons by 
treatment with HsSO~), 242 

HYDROCARBONS/TEMPERATURE DEPENDENCE 
Formation of hydrocarbons during the thermal degradation 

of Kuznetsk coals (Dependence of total yield of 
hydrocarbons and their components on heating 
conditions), 7171 

HYDROCHLORIC ACID/CHEMICAL REACTIONS 
Neutralization of acid gas components (Removal of S 

dioxide and HCI using MgO or Ng hydroxide with V oxide 
catalyst), 2137 

HYDROCHLORIC ACID/REMOVAL 
Neutralization of acld gas components (Removal of S 
dioxide and He1 using HgO or Mg hydroxide with V oxide 
catalyst), 2137 

HYDROCOL PROCESS 
Manufacture o f  s~nthetio gasoline nearing commercial 

application in U. S. (U. S. modifications to Fischer- 
Tropsch process), 6182 

HYDROCYANIC ACID/ABSORPTION 
Hydrogen sulfide'from coke-oven gas (HaS , HCN# and C02 

recovered fsom coke-oven gas by absorption in NaeCes 
solution; equipment), 1290 

Purification of coke-oven gas for hlgh-pressure 
underground storage (Aromatic hydrocarbons  and 
butadlene removed by activated carbon following removal 
o f  H sulfide, HeN, and NO by suitable absorbers), 1406 

Selective absorption of acid gases (HAS, HeN, and SO z 
absorbed from gaseous mixtures containing CO a by 
limiting tlme of contact with alkaline scrubbing medium 
to less than 0.05 see), 198 

HYDROCYANIC ACID/PRODUCTION 
Influence of the coking temperature on certain rau coke- 

gas chemical products (increase o f  cok ing  temperature 
from 1350--60 %o 1370--800 affected products; yield of H 
sulfide, HCN, and ammonia increased with temperature], 
7140 

HYDROCYANIC ACID~RECOVERY 
Recovery o f  components o f  coke-oven gas, 1459 
Separation of tar, naphthalene9 ammonia, hydrogen 

sulfide, hydregee cyanide, and pyridine from coke-oven 
gas (Gas scrubbed wlth ammoniacal liquor), 1175 

HYDROCYANIC ACID/REMOVAL 
Coke oven gas (NHs, HaS, and HeN removed by scrubbing 

with waste liquor from steel pickling), 1272 
Continuous removal of hydrogen sulfide and hydrogen 

cyanide from acid coke-oven and similar effluents 
(Equipment), 1301 

Control of alkalinity in dry--box purification (Effects on 
removal of HCN and S), 409 

Conversion of carbon monoxide (Removal of CO and S- 
containing compounds from coke-oven gas; gas washed 
with s o l u t i o n  o f  soda and anthraqulnonesul£onic acid as 
catalyst; diagram o f  apparatus), I35S 

De~ulfurlzing gas containing h~drogen sulfide (HaS and 
HCN removed from coke-oven gas by scrubbing wlth 
aqueous NaaCOs), 1986 

Electrostatic gas purification at the Stuttgart--Gaisburg 
coke oven plant ( E f f i c i e n c ~  f o r  removal o f  tar, 
naphthalene, NO, l i g h t  o i l ,  HCH, and HAS), 910 

Extraction of h~drogen sulfide and h~drogen cyanide from 
gas mixtures containing carbon dioxlde (By scrubbing 
u n d e r  p r e s s u r e  wlth b e n z e n e  or xylene), 1098 

Gas purification (Removal ~f HsS and HCN], 664 
Gas puriflcatlmn (Tar and moisture condensed b~ spraylng 

gas with NHs; use o f  alkaline solution, such as NaaClOs 
to remove HaS, HeN, and NHs], 886 

Gas purification (Washing with aqueous suspension of S; 
use of desulfurization catalyst (such as plaric auid or 
hydroquinone)), 2041 

Gas-purifying materials (Removal of S or HCN from coal 
gas or producer gas using porous nodules of Fe oxides 



HYDROCYANIC ACID/REMOVAL 664 

........................................................... 
and sawdust to  which i s  added r e s i n - c o n t a l n l n g  
agg lomeran t  t h a t  f o r m s  gel  i n  t he  masa)p 480 

G a s i f i c a t i o n  o f  f u e l s .  P u r i f i c a t i o n  o f  c o k e  o v e n  g a s  a t  
t r a n s m i s s i o n  p r e s s u r e  in the  Ruhr r e g i o n  (Gas i s  passed 
t h r o u g h  t a r  p r e c i p i t a t o r  and HCN washer a t  normal  
p r e s s u r e  and then compressed to  10 a tm;  HaS and NH a are 
l a t e r  removed) ,  4318 

Hydrogen s u l f i d e  f rom coke -oven  gas (HzS, HCNI and CO 2 
recove red  f rom coke -oven  gas by a b s o r p t i o n  i n  NazCO s 
s o l u t i o n ;  equ ipmen t )~  1290 

L i q u i d  p u r i f i c a t i o n  ( o f  gas)  by soda ash s o l u t i o n ,  273 
O p e r a t i o n  o f  the  ' ' M a n c h e s t e r ' '  l i q u i d  p u r i f i c a t i o n  p l a n t  

a t  L i n a c r e ~  L i v e r p o o l  (Removal o f  HaS and HCN by 
Manchester p r o c e s s ) ,  836 

P u r i f i c a t i o n  o f  coa l  or  coke -oven  gas (Removal o f  HzS and 
HCN by wash ing w i t h  a n e u t r a l  o r  a c i d i c  aqueous 
s o l u t i o n  o f  CuzSO~)f 1118 

P u r i f i c a t i o n  o f  gases (Washing w i t h  weak ly  ammoniacal  
ZnSO, s o l u t i o n  c o n t a i n i n g  s u f f i c i e n t  (NH~)zSG ~ t o  
prevent p r e c i p i t a t i o n  of  Zn (OH)e ) ,  1167 

P u r i f i c a t i o n  o f  f u e l  g a s e s  ( R e m o v a l  o f  H2~, Oe,  HzS,  SO~, 
NHs, HCN, NO, and o r g a n i c  compounds)~ 773 

P u r i f i c a t i o n  o f  f u e l  gases ( C o a l  gas c o n t a i n i n g  HCN, H~S, 
and NH 3 washed w i t h  aqueous suspens ion  c o n t a i n i n g  NH~ 
p o l y s u l f t d e  and f i n e  S p a r t i c l e s ) ,  1820 

P u r i f i c a t i o n  o f  c o k e - o v e n  gas f o r  h i g h - p r e s s u r e  
underg round  s t o r a g e  ( A r o m a t i c  h y d r o c a r b o n s  and 
b u t a d t e n e  removed by a c t i v a t e d  ca rbon  f o l l o w i n g  removal  
o f  H s u l f i d e ,  HCN~ and NC by suitable a b s o r b e r s ) ,  1406 

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

P u r i f i c a t i o n  o f  gases c o n t a i n i n g  hydrogen c y a n i d e  and 
hydrogen s u l f i d e  (HCN and HaS f i x e d  in  w a t e r  in  form o f  
N - c o n t a i n i n g  S compounds and removed by b u r n i n g  w i t h  
excess  sir a t  1100-1200o to  SO z to  be r ecove red  a s  
HzSO~, s u l f a t e s  or  s u l f i t e ) ,  2048 

P u r i f i c a t i o n  of coke oven gas (Gas c o n t a i n i n g  HCN, NHs, 
and HzS p u r i f i e d  b~ washing w i t h  aqueous S s u s p e n s i o n  
to  g i ve  NH~SON, (NH~)zSzO s ,  and  s o l i d  S) ,  2013 

P u r i f y i n g  f ue l  gee (Removal  o f  NHz and HAS), 328 
P u r i f y i n g  a f u e l  gas c o n t a i n i n g  hyd rogen  cyan ide9  

hydrogen s u l f i d e ,  and ammonia (Gas scrubbed in  aqueous 
a l k a l i  s o l u t i o n  c o n t a i n i n g  smell p a r t i c l e s  of S t o  
remove 95~ o f  HCN, 90~ o f  HaS s and 30¢ o f  NHs), 2056 

P u r i f y i n g  coke -oven  gas (Removal o f  NHs, HCN, end S ) ,  482 
Removal o f  h y d r o c y a n i c  a c i d  and o r g a n i c  s u l f u r  compounds 

from coke -oven  gas (Gas p u r i f i e d  by s c r u b b i n g  w i t h  
s o l u t i o n  c o n t a i n i n g  As and h y d r o q u t n o n e  or  
n a p h t h o q u t n o n e ) ,  2028 

Removal o f  hydrogen c y a n i d e  and hydrogen  s u l f i d e  f rom gas 
works and c o k e - o v e n  l i q u i d  e f f l u e n t s  (Use o f  f e r r i c  
compounds; HCN c o n v e r t e d  i n t o  c y a n a t e s  and complex 
compounds) ,  1345 

Removal o f  h y d r o c y a n i c  ac i d  s ammonia,  and hydrogen  
s u l f i d e  from coke -oven  gas ( S c r u b b i n g  w i t h  ammonlacal  S 
s u s p e n s i o n  c o n t a i n i n g  p o l y s u t f i d e s  to  remove HCN; 
t r e a t m e n t  w i t h  NH s s o l u t i o n  to  remove HzS)s 887 

Removal o f  HCN, HzSI and NH] by wash ing w i t h  (NH~)zSeO 3 
and (NH~)aS~06,  362 

Removal o f  t r a c e s  o f  a c i d i c  components f rom gas m i x t u r e s  
(Alkali metal carbonate or other a l k a l i n e  solution used 
as absorber for trace amounts of HzS, HCNy NOz, etc.), 
1230 

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

Removal o f  n i t r i c  o x i d e ,  hydrogen ¢yan lde~ and hydrogen 
s u l f i d e  from gases (Use o f  Fe o x i d e ) ,  813 

Removal o f  HaS from coke -oven  gas by a p r e s s u r e -  
r e c i r c u l s t i n g  method~ 934 

Removal of a c i d i c  components from gases (Removal o f  COe~ 
SOz~ and HCN from gases a t  <120 ° and >10 atm w i t h  30 -  
60~ aqueous NaeCOs) , 1207 

Removal o f  ammonias hydrogen s u l f i d e ,  and h y d r o g e n  
c y a n i d e  from gases (Gas scrubbed w i t h  aqueous Fe (If) 
s u l f a t e ,  and then ammonia, H s u l f a t e ~  and HCN removed 
c o m p l e t e l y  o f  scrubbed gas w i t h  C o r  O - c o n t a i n i n g  gas), 
1399 

Removal o f  h y d r o c y a n i c  a c i d  s hyd rogen  s u l f i d e s  and 
ammonia from c o a l - d i s t i l l a t i o n  gases ,  1104 

Removal of hydrogen sulfide s hydrocyanic acid and 
v o l a t i l e  l i q u i d s  f rom gases (By wash ing w i t h  a h i gh  
b o i l i n g  o r g a n i c  s o l v e n t  or  a d i f f i c u l t l y  v o l a t i l e  
o r g a n i c  bas i c  compound such aS bu ty ld te thano t  a m / n e ) ~  
521 

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

Removal o f  h y d r o g e n  s u l f i d e ,  a m m o n i a ,  and h y d r o c y a n i c  
a c i d  f rom gases and recovery o f  ammonium s u l f a t e  and 
sulfur (Scrubber uses s o l u t i o n  of (NH~)zSeO s containing 
HgVs C r ,  o r  Ce compound), 924 

Remova l  o f  a c i d  c o m p o n e n t s  f rom g a s e s  ( R e m o v a l  o f  CO~, 
HzS, and HCN by wash ing w i t h  hot~  alkaline a b s o r p t i o n  
l i q u i d s  t h a t  are  r e g e n e r a t e d  end r e c y c l e d ) ,  1287 

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

S e l e c t i v e  a b s o r p t i o n  o f  a c i d  gases (HzS, HCN, end SO e 
absorbed f rom gaseous m i x t u r e s  c o n t a i n i n g  CO= by 
l i m i t i n g  t ime o f  c o n t a c t  w i t h  a l k a l i n e  s c r u b b i n g  eedtum 
to  l ess  than  0 .05  = e c ) ,  198 

S e p a r a t i o n  o f  ac i d  gases from gaseous m i x t u r e s ,  743 
S e p a r a t i o n  o f  t a r ,  n a p h t h a l e n e ,  ammonia, hydrogen 

s u l f i d e ,  hydrogen c y a n i d e s  and p v r i d i n e  from c o k e - o v e r  
gas (Gas scrubbed w i t h  ammonlacal  t t q u o r ) i  1175 

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

T rea tmen t  o f  gases c o n t a i n i n g  hydrogen c y a n i d e  and 
hydrogen s u l f i d e  (HCN and  HaS removed w i t h  a l k a l i n e  
s o l u t i o n ) ,  2027 

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 s CGe, HCN, p y r i d l n e ,  and 
n a p h t h a l e n e  f rom c o k e - o v e r  gas by s c r u b b i n g  w i t h  NaaCO s 
s o l u t i o n ) ,  966 

HYDROGEN/ADSORPtION 
P h y s i c o c h e m l c a l  i n v e s t i g a t i o n s  on g a s o l i n e  s y n t h e s i s .  I V .  

V e l o c i t y  o f  a d s o r b i n g  hydrogen by c o b a l t ,  5951 
P h y s / o c h e m i c a l  i n v e s t i g a t i o n s  on g a s o l i n e  s y n t h e s i s .  V. 

V e l o c i t y  o f  a d s o r p t i o n  o f  hyd rogen  by a c a t a l y s t  o f  
c o b a l t  and i n f u s o r l a l  e a r t h ,  5960 

P h y s i o c h e m l c a l  i n v e s t i g a t i o n s  on g a s o l i n e  s y n t h e s i s .  V1. 
V e l o c i t y  o f  a d s o r p t i o n  o f  hyd rogen  by c o b a l t - t h o r i a -  
i n f u s o r i a l  e a r t h  c a t a l y s t ,  5961 

HYDROGEN/CHEMICAL REACTIONS 
C a t a l y t i c  h y d r o g e n a t i o n  o f  coa l  w i t h  wa te r  r e c y c l e  ( C o a l ,  

H, and wa te r  r e a c t  i n  p resence o f  Co mo lybda te9  SnS + 
methy l  i o d i d e ,  or  Fe + f e r r o u s  s u l f a t e  and s o l v e n t ,  
b o i l i n g  600-9500F at  ?O0-?50oF and 100-3500 p s i g ) ,  3030 

C a t a l y t i c  d e s u l p h u r i z s t i o n  o f  l i g h t  d i s t i l l a t e  (Use o f  V 
o x i d e  c a t a l y s t  a t  amb ien t  o r  l ower  p r e s s u r e  a t  420aC to  
remove 93Z o f  t h l o p h e n e  and IOOX o f  C d i s u l f i d e ) ,  1302 

Centrlfugat coa l  f l a s h  h y d r o g e n a t i o n  in a r o t a t i n g  
f i u i d i z e d  bed r e a c t o r  f o r  a f u l l  s i zed  coa l  
l i q u e f a c t i o n  p l a n t ,  7011 (BNL-18268)  

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 /  char  d e s u l f u r i z a t i o n  
(S c o n t e n t  o f  cha r  reduced f rom 3 to  l e s s  than  0 . 6 ~  bN 
r e a c t i o n  w i t h  H a t  1EOOOF in p resence  o f  c a l c i n e d  
d o l o m i t e ) ,  1447 

D i s s i m i l a r  b e h a v i o r  o f  ca rbon  monoxide p l u s  r a t e r  and o f  
hydrogen in  h y d r o g e n s t i o n  ( C O - - w a t e r  m i x t u r e  compared 
w i t h  H as agent f o r  c o n v e r s i o n  o f  l i g n i t e ,  b i t u m i n o u a s  
and s u b b i t u m i n o u s  coat  to  b e n z e n e - s o l u b l e  o i l ) ,  6968 

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 ca rbon  b a l a n c e .  
III. ( A )  Impo r tance  to  the o v e r - e l l  hydrogen/carbon 
monoxide 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 ) ,  6610 

F i s c h e r - - T r o p s c h  s ~ n t h e s i s  r e a c t i o n s  by carbon  b a l a n c e .  
I I *  (H may be u t i l i z e d  in  3 ways:  ( 1 )  r e d u c t i o n  o f  CO 
to  g i ve  CH 2 r a d i c a l s  and Hag ; ( 2 )  r e d u c t i o n  o f  C; and t 
( 3 )  h y d r o g e n a t i o n  o f  o l e f i n s  d e r i v e d  f rom CH 2 r a d i c a l ) ~  
6611 

Heat o f  r e a c t i o n  o f  hydrogen end coa l  ( R e p o r t  on hea t  o f  
r e a c t i o n  o f  H and v a r i o u s  p e r c e n t  g a s i f i e d  coa l  f o r  
1000-1500OF and p r e s s u r e s  up to  1500 p a i n ;  heat  o f  
r e a c t i o n  f o r  p r e t r e a t m e n t  o f  c o a l ;  heat  c a p a c i t y  o f  
c h a r s ) ,  5025 

I n f l u e n c e  o f  c a r b o n i z a t i o n  gases on b i t u m i n o u s  coa l  under  
p r e s s u r e ,  4986 

K i n e t i c  s t u d y  o f  the r e a c t i o n  o f  coa l  cha r  w i t h  h y d r o g e n -  
steam m i x t u r e s  (37  r e f e r e n c e s ) ,  6835 

K i n e t l c  s tudy  o f  the r e a c t i o n  o f  coa l  c h a r  w i t h  a 
hyd rogen -s team m i x t u r e  (36  r e f e r e n c e s ) s  4995 

K i n e t i c s  o f  the h y d r o - r e m o v a l  o f  s u l f u r ,  oxygen ,  and 
n i t r o g e n  from a low t e m p e r a t u r e  coa l  t a r  ( B a t c h  
h y d r o g e n o t y s l s  o f  S, O, and N compounds in  p resence  o f  
W s u l f i d e  c a t a l y s t  I n d i c a t e s  t h a t  the h e t e r 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 

R e a c t i o n  o f  hydrogen end oxygen a t o c s  w i t h  carbons and 
c o a l s  (Rev iew w i t h  35 r e f e r e n c e s ) ,  7430 

R e a c t i o n s  o f  [ r un  and i r o n  compounds w i t h  hyd rogen  and 
hydrogen s u l f i d e  ( T e s t s  made to  d e t e r m i n e  c h e m i c a l  
changes in Fe c a t a l y s t s  when used in  coa l  
h y d r o g e n a t i o n ;  26 r e f e r e n c e s ) 9  2924 

Removal o f  s u l f u r  from coa l  by t r e a t m 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 s 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  
coa 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 
a t  h i gh  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-20075 ) 

HYDROGEN/DESULFURIZATION 
Removal o f  o r g a n i c  s u l f u r  compounds from gas m i x t u r e s  f o r  

s y n t h e s i s .  XZ I .  Removal o f  e t h y l  mercaptan and e t h y l  
s u l f i d e  f rom hyd rogen ,  n a t u r a l  gas,  and c r a c k i n g  gas 
( E t h y l  mercap tan  e a s i l y  removable by FIg N i t  Cu, Hn~ 
Cr ,  A l ,  and Mg c a t a l y s t s ;  d i e t h y ]  s u l f i d e  removab le  by 
Cu and Ni c a t a l y s t s ) ,  686 

S u l f u r  removal  f rom ca rbon  m o n o x i d e - - h y d r o g e n  m i x t u r e s  
(Removal  o f  S - c o n t a i n i n g  o r g a n i c  compounds in  2 - s t a g e  
p rocess  by c o n v e r s i o n  to  HaS by o x i d i z e d  and s u i f u r l z e d  
Ni c a t a l y s t  on k i e s e J g u h r  and subsequen t  o x i d a t i o n  o f  
HAS), 8?9 

HYDROGEN/DISTRIBUTION 
D i s t r i b u t i o n  o f  carbon~ hyd rogen ,  n i t r o g e n ,  s u l f u r ,  and 

oxygen in the h y d r o g e n a t i o n  p r o d u c t s  o f  en eocene brown 
coa l  ( 110  aim and 470 ° in p resence  o f  FezGs) , 2206 



665 HYDROGEN SULFIDES/AHSORPTION HYDROGEN/EXTEACT!ON 
E x t r a c t i o n  of  h~d ro~sn  from c o k e - o v e n  ga s  f o r  use  in  t h e  

m a n u f a c t u r e  of  synthetic gasoline (Meager process ;  98- 
~9~ He), 70~S 

HYDEUGEH/PEODUCTION 
~nDua! review o f  fuels far 1972o Research on gasification 

~f cceL and hydrocarbon (Review with 90 references), 
5393 

Carbcn ~oncxide and h~dregen~ 2749 
Catalysts for water-gas conversion. III. Changes of 

cetal~ti¢ activity by adding alumina, magnesia, o r  
silica (Effeet~ cf Aloes, ~gO, or SiC= added to Fe 
catal~sts for reaction CO + Hz0 yields COo + 2H)s 4089 

Chemica l  b y - p r e d u c t ~  f rom coal ( P r o d u c t i o n  o f  a l k e n e s ,  
a r o m a t i c s ,  H, ammonia s S t a r  a c i d s ;  c o n c e p t u a l  a l l -  
chemical refinery), 7~80 (P8-180878) 

Coal gasification (Production ef CO and H by reaction of 
carbonaoeou~ fuel wlth steam and O; equipment), 4125 

Coal gaslficatios (Reactisn sf aqueous slurry of coal or 
coke with O above 1600nF and IO0 psig to p r o d u c e  CO and 
5 ) ,  ~182 

Coal inve~ti~ation~ u~ ing  l a s e r  i r r a d i a t i o n  (Effects o f  
coa l  rank o~ nature of gaseous products y i f i l d e d ) ,  7160 

COED coal-to-crude proces~ moves into pilot-plant stage 
(Prcces~ d e v e l o p m e n t  unit yielded following products 
(wt ~ e f  d ry  c o a t ) :  c h a r  8 4 . 3 ,  o i l  23 .6~  g a s  1 5 . 0 ,  
w~ter 7.0 wlth the gas consisting of  (vol. g) CO 22.I, 
hydrcge~ ~i.0~ methane 20.9, and ethane 5.0)s 6842 

Combustible gases from powdered fuels (Suspension o f  
powdered c s a l  and 0 or 0-enriched a i r  injected a x i a l i ~  
a t  apex  o f  c o n i c a l  r e f r ~ c t e r ~  r e a c t i o n  chamber ;  s t e a m  
or CC~ ~n~ested through whlrlin~ annular nozzle), 4127 

Ccntinuou~ prodaction of combustible gases (Combustible 
gases (fuel g,~, sNnthesis 9ass and H) produced by 
r a f ~ r ~ a t i o n  o r  g a s i f i c a t i o n  of carbonaceous material), 
4~E~ 

Current trends in the American coal tar industry 
( 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  b~ c o a l  
h y d r c g e n a t l e n  and h ~ d r e g e n  p r o d u c t i o n  f rom c o k e - o v e n  
ga~), 153 

Direct production of h~drogen from coal-steam systems 
(Eeactien carried out i~ presence of  alkali to initlate 
coal-steam reaction with Fischer--Tropsch catal~st), 
694~ 

Evaluation of the production of hydrogen by gasification 
cf caa| usin~ nuclear heat (Production of H of 99~ 
p u r i t y :  hoot transferred from nuclear reactor by stream 
cf ~-p~i~ He heated to 2500eF maximum; no in-reactor 
processing), ~S85 

Evolution of gases from subbit~minous coal (Coal heated 
at 2.~o/min fro~ 150 tc ca. iOOOO; gases s t u d i e d  were 
O, N, CO~ C dle×ide~ H, methane, ethane, propane, and 
ethylene; ~rehe~tlng to 500o would produce usefal gas 
and some tar products and leave char that is useful far 
reductten], 71~3 

~cr ~eetin~ e ~ e r ~  requirements. H~drogen energ~ carrier. 
Volume I: sum~a~ (Productions t e c h n o l o g y ,  
transportation, and i~plemen%atlon of H into energy 
~!}~t~l;~c; le2~l ~spect~ and econemics)~ 5507 (N74-  
1172716) 

Ca~ fr~ co~l (Nixt~re of water and O piped into top of 
broke~ la~er of coal t o  ignite it and produce mainly 
methane, CO~ H, and C dioxide), $554 

Gasecu~ fU~] (~eactur t~ produce C0 and H suitable for 
h~dreo~rbcn s ~ t h e s i s ) ,  3933 

Gas[fic~tiO~ ,3f foSSil fUeI~ in a microwave discharge in 
argo~ (Ch{e~ products were H and CO with methane s 
acet~]ene s ~nd ethylene as ma~or h~drocarbons), 8208 

Gasifioatlon =f s o l i d  feels (Solid fuels converted to C0 
~nd H b~ d i s p e r s i o n  o f  f i n e l ~  g round  f u e l  p a r t i c l e s  in  
stea~ and reactios with O-ccntainlng gas at >i00 
p.s.£.g.), 65ai 

Ga~iflcaticn of powdered fuel (Production of gas 
conteinin~ CO asd H h~ gasification o f  powdered fuel 
with O or elf eariched with 0 and with addition of 
steam and/or C02) s 4249 

~e~[ficatlcn of s~bbltsmincus coal and lignite In 
externaiIv h e , t e d  retorts (Production of CO and H)s 
3585 

Gesif~in~ carbonaceous fuels (Coklng of ground coal at 
1200OF; production of 50,000 cu. ft. of CO + H), 3910 

High-temperature reactors for coal gasification (Use of 
heat fro~ nuc lea r  r e a c t o r s  for ga=ifieatlon of coal tO 
~leld H~ CO, and CH~; no references)s 5259 

H~drogen - a glean fuel for urban areas (Production o f  
h~d ro~en  h~ g a s i f i c a t i o n  s f  c o a l  and s h a l e  o i l  c r  by 
e L e o t r c l ~ s i ~  ef water], 3133 

H~dro~en a~ a f u e l  source (Production of Iow-Btu hydrogen 
uf  hydrogen-rich mixed ga~ from coal), 8438 

hydrooan a~d other S~sthetic fuels. Summary o f  %he work 
cf the s~nthetle feels panel (Review; nonfossil fuels; 
e s p e c l a l I ~  H, including produc%ien~ storage, 
transmission, and end uses), 49 (PB--224 482/0) 

HNdro~en-sarhcn monoxide mixture (Predustion by coal 
gasification}, 4171 

H~drogen from coal char in a continuous electrofiuld 
reactor, ~i61~ 

Hydrogen in processes for the recouer~ of liquid fuels 
f rom coal, 31~fl 

Industrial mixtures of carbon monoxide and hydrogen 

( p r o d u c t i o n  o f  g a s e s  f o r  F f s c h e r - - T r c p s c h  s y n t h e s i s ) t  
2748 

Industrial p r o d u c t i o n  o f  gas mixtures far large-scale 
chemical synthesis (Review; production of H=--N= and 
Hz--CO by w a t e r  g a s  p r c c e s s ) s  3378 

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

P r o d u c i n g  h y d r o g e n - c a r b o n  monoxide  m i x t u r e s  ( H e a t i n g  e f  
c a r b o n a c e o u s  m a t e r i a l s  by p a r t i a l  c o m b u s t i o n  w i t h  a i r ] ,  
6339 

P r o d u c t i o n  o f  h y d r o g e n  and s y n t h e s i s  g a s  hN t h e  o x y g e n  
g a s i f i c a t i o n  o f  solid f u e l s  3807 

P r o d u c t i o n  o f  h y d r o g e n  f rom c o a l  c h a r  in  an e l e c t r o f l u i d  
r e a c t o r ,  3148 

Production of carbon monoxide and hydrogen from soli8 
~arbonaceous fuelss 5178 

P r o d u c t i o n  o f  h y d r o g e n  f r o m  c o a l  c h a r  in  an e l e c t r o f l u i d  
r e a c t o r ,  5293 

P r o d u c t i o n  o f  g a s  c o n t a i n i n g  h i g h  p e r c e n t a g e s  o f  h y d r o g e n  
and carbon monoxide  (H s u l f i d e  r emoved  by p a s s i n g  g a s  
over FeO or ZnO]s 175 

Review o f  O f f i c e  o f  Coal  R e s e a r c h  p r o g r a m  and r e s e a r c h  
problems (R@view o f  c o a l  r e s e a r c h  programs], 5368 

Status of %he steam--iron process (Production of H for 
c o a l  g a s i f i c a t i o n ) ,  5373 

S y n t h e s i s - g a s  m i x t u r e s  c o n t a i n i n g  c a r b o n  monoxide  end  
h y d r o g e n  (Cheap  method  f o r  p r o d u c t i o n  o f  m i x t u r e  o f  CO 
ad H f o r  u se  in  h y d r o c a r b o n  s y n t h e s i s ) ,  3735 

6yn%hesis gas (Mixture of CO and H produced in  partial 
oxidation of carbonaceous material with steam and O)s 
4343 

S y n t h e t i c  n a t u r a l  gas and h y d r o g e n  from t h e  g a s i f l c a t l e n  
o f  c a r b o n a c e o u s  m a t e r l a l s  ( S y n t h e t i c  n a t u r a l  g a s  made 
by p r o d u c i n g  C02 f rom CO w i t h  Co o x i d e  c a ± a l y s t s  
r e a c t i n g  COs w i t h  C which  i s  c a u s e d  t c  r e a c t  w i t h  s t e am 
t o  p r o d u c e  H and C H ~ - r i c h  g a s ;  g a s  w i t h  c a l o r i f i c  v a l u e  
o f  97E B t u / c u .  f t  o b t a i n e d ) ,  5497 

T w o - s t a g e  g a s i f i c a t i o n  o f  c o a l  ( P r o d u c t i o n  o f  CH.-  
enriched fuel g a s ;  charred material reacts with 0 above 
13700 and above 70 arm %o g i v e  s y n t h e s i s  gas;  %his 
r e a c t s  w i t h  coal and steam a b o v e  8700 and 70 arm %o 
g i v e  p r o d u c t  g a s  c o n t a i n i n g  Hs CH~, and o x i d e s ) ,  55E1 

Underground gasification of fuels. Gasification of 
semicoke from Moscow brown coal with a steam-oxygen 
bleo% (6team concentration of lO-20g optimum in 
producing maximum percentages of CO and H and minimum 
o f  CO~)~ 4780 

Water gas (Mixture of CO and H produced in 3-stage 
prosess; passage of steam through finely divided, 
solid, carbonaceous materials), 3676 

What hydrogen from coal costs [coal gasification, steam- 
iron process or nuclear heat gasification], 4926 

HYDROGEN/QUANTITY RATIO 
S y n t h e s i s  o f  gaseous hydrocarbons from carbon monoxide 

and hydrogen. VIII. Effect of oomph, of the synthesis 
gas on iron catalysts, 6130 

HYDROGEN/REDUCTION 
Synthesis o f  benzine f rom c a r b o n  monoxide by means o f  

catalytic reduction at atmospheric pressure. IV. The 
influence of the mixing r a t i o  of CO and He, 5745 

HYDROGEN SULFIDES/ABSORPTION 
Absorption of hydrogen sulfide by a monoethanolamine 

solution in a foam system, 1449 
Absorption of carbon dioxide and hydrogen sulfide from 

Compressed gases in p a c k e d  columns~ wlth refrigerated 
m e t h a n o l  (Mass  t r a n s f e r  e q u a t i o n  f o r  CO s %o m e t h a n o l  a t  
-21 to  -600 )s  1248 

A b s o r p t i o n  o f  h y d r o g e n  s u l f i d e  by a r s e n i c - s o d a  s o i u % i o n s  
u n d e r  t u r b u l e n t  ( f o a m i n g )  c o n d i t i o n s  (To  p u r i f ~  c o k e -  
oven  g a s  o f  r e s i d u a l  H s u l f i d e  c o n c e n t r a t i o n s  o f  I . S -  
2.0 g/cu. m.1 13-14 stages are required whereas 38 are 
needed for purlficatlon %o tolerable environmental 
l e v e l s ) ,  1384 

Absortlon o f  hydrogen sulfide by arsenate-carbonate 
solutions (Effects of several variables on absorption 
c o e f f i c i e n t  o f  d i l u t e  HaS ( i n  H) by AszOz--NaeCO s 
solutions), 1063 

A c t i o n  of h y d r o g e n  s u l f i d e  on commercial oxides o f  i r o n y  
346 

Ammonium sulfate from coal gases containing hydrogen 
s u l f i d e  and  ammonia (HaS a b s o r b e d  in  w a s h e r  by h i g h l y  
concentrated NH~OH at h igh  p r e s s u r e ) ,  877 

A p p l i c a t i o n  o f  the S i r e % f o r d  p rocess  %o %he removal  o f  
h y d r o g e n  sulfide at h i g h  pressure (Absorbent solution 
o f  Na a n t h r a q u l n o d i s u l f o n a t e  and Na c a r b o n a t e ;  
e q u i p m e n t ) ,  1329 

C a t a l y t i c  process for %he removal of organic sulfur 
compounds f rom a g a s  s t r e u m  (Two c a t a l y s t s  used  in 
series: Fe oxide + IS--20~ alkalies NaaCOs followed by 
ZnO + lOg FeeOs; ls% causes h y d r o g e n a t i o n  o f  S 
compounds ,  and end absorbs r e s u l t i n g  HaS)s  1507 

C02 a c c e p t o r  g a s i f i c a t i o n  p r o c e s s  ( H r t e f  d e s c r i p t i o n  o f  
process ;  h e a r t  o f  p rocess  i s  steam g a s i f i c a t i o n  o f  
carbonaceous f u e l  in presence of lime-bearing 
a c c e p % o r ) ,  4914 

Determination of the coefficlen% of absorption of 
hydrogen sulfide by bog iron ore, 504 



HYDRCGEN SULF;D~S/ABSORPTICN 66( 

E l i m i n a t i o n  o f  c a r b o n  dioxide and hydrogen sulfide from 
gas mixtures with injector absorption apparatus 
(Mathematical discussion of physics of CO 2 and HzS 
absorption together with scale and diagrammatic 
drawings of laboratory apparatus), 125£ 

Hydrogen sulfide from coke-oven gas (HzS~ HCN, and CO~ 
recovered frc~ coke-oven gas by absorption in NazCO 3 
solution; equipment), 1290 

Improvement cf the arsenic-soda purification process for 
removing sulfur (~oncentration of ASzOa of 33.5 gll 
recommended), 136~ 

Principles in the process of absorption of hydrogen 
sulfide and carbon dicxide by triethanolamine solutions 
( G r a p h i c a l  m e t h o d  f o r  e v a l u a t o n  o f  c o e f f i c i e n t  o f  
absorpt ion) ,  1259 

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

P u r i f i c a t i o n  o f  c~ke -oven  gas f o r  h i g h - p r e s s u r e  
underground storage (Aromatic hydrocarbons and 
b u t a d i e n e  removed by a c t i v a t e d  carbon following removal  
of H sulfide, HCN, and NC by suitable absorbers)~ 1406 

Removal of hydrogen sulfide from coke -oven  gas~ g e n e r a t o r  
gas ,  o i l  r e f i n i n g  gas~ e x p a n s i o n  gest and a i r  
(Solutions of Fe ( I I I )  complexes of aminocarboxylic 
a c i d s  a b s o r b  H s u l / i d e  w h i c h  i s  c x i d i z e d  t o  n o n v o l a t i l e  
S c o m p o u n d s ) ,  1391 

Removal o f  hydrogen s u l f i d e  from gases by us ing  o r g a n i c  
oxygen c a r r i e r s  (Use o f  qu inones  and p y r o c a t e c h o I  as 
o x y g e n  c a r r i e r s ) ~  1382 

Removal o f  o r g a n i c  s u l f u r  from coke oven gas.  I I I .  Test  
r e s u l t s  w i t h  two s tep  p rocesses  ( E x p e r i m e n t s  w i t h  
d i f f e r e n t  h y d r o g e n a t i o n  c a t a l y s t s  ( P t - - A I ~ G s ~  Co--Mo~ 
Ni--Mo, N i ) ) ,  1575 

S e l e c t i v e  a b s o r p t i o n  c f  hydrogen s u l f i d e  from m i x t u r e s  
w i t h  ca rbon  d i o x i d e  ( ~ a s h i n g  s o l u t i o n  i s  aqueous NH~OH, 
~OH, NaOH, or s a l t  of weak organic acid with s t r o n g  
inorganic base), 1233 

S e l e c t i v e  a b s o r p t i o n  o f  ac id  gases (HzS~ HCN, and SO~ 
absorbed from gaseous mixtures c o n t a i n i n g  CO 2 by 
l i m i t i n g  t i m e  o f  c o n t a c t  u l t h  a l k a l i n e  s c r u b b i n g  medium 
to  less than  0,05 sec), 198 

Some a p p l i c a t i c n s  o f  chem ica l  k i n e t i c s  on problems in the  
gas i n d u s t r y  (Ra te  o f  a b s o r p t i o n  o f  HzS in p u r i f y i n g  
m a t e r i a l  i s  p r o p o r t i o n a l  to  H~S c o n c e n t r a t i o n  i n  gas)~ 
903 

S u i t a b i l i t y  o f  m i x t u r e s  o f  bog i r o n  o re  and p i c k l i n g  
s ludges  for removal  of hydrogen s u l f i d e  from gases 
( M i x t u r e s  c o n t a i n i n g  40-60~ bog Fe ore  and the  r e s t  
p i c k l i n g  s ludge absorb  hydrogen s u l i d e  more e f f i c i e n t l y  
t han  does e i t h e r  component a l o n e ) s  1276 

Use o f  oxygen c a r r i e r s  f rom removal  o f  hydrogen s u l f i d e  
from [ g e n e r a t o r ]  g a s  by a wet method (Hydrogen sulfide 
a b s o r b e d  i n  aqueous s o l u t i o n  c a r b o n a t e  and aqueous 
ammonia  c o n t a i n i n g  0 c a r r i e r s ~  such as hyd roqu inone~  
sulfohydroquinone~ a n t h r s q u i n o n e ~  and 
s u l f o a n t h r a q u i n o n e s ~  s a l t s  o f  Fe~ V~ and Cu a c t i v a t e d  
r e g e n e r a t i o n  of a b s o r b i n g  s o l u t i o n s ) ~  1326 

HYDROGEN 5ULFIDES/C~TALYST PCISONING 
Hydrogen s u l f i d e  p o i s o n i n g  o f  n l 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 ische r - -T ropsch  s y n t h e s i s  (NONE), 
6792 

Removing s u l f u r  compounds from gas m i x t u r e s  (Hz5 and 
o t h e r  S-contalnlng compounds p o i s o n  c a t a l y s t s ;  c o o l e d  
gas is  washed by N - a i k y l a t e d  p y r o l i d o n e s  or  p l p e r l d o n e s  
to  absorbed S - c o n t a i n i n g  compounds) ,  1337 

HYDROGEN SULFIDES/CHEMICAL REACTIONS 
D e s u i f u r i z a t i o n  of g e n e r a t o r  gas end catalytic hyd rogen  

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

D e s u l f u r l z a t i o n  o f  f u e l s  w i t h  c a l c i n e d  d o l o m i t e .  1 .  
I n t r o d u c t i o n  and f i r s t  k i n e t i c  r e s u l t s ~  1567 

P r o d u c t i o n  o f  ammonium s u l f i d e  f rom the  hydrogen s u l f i d e  
gas o f  v a c u u m - c a r b o n a t e  d e s u l f u r i z a t i o n  l o t  coke g a s ]  
( P i l o t  p l a n t  c o n s t r u c t e d  t o  o b t a i n  hydrogen s u l f i d e  
f rom coke gas and combine i t  w i t h  ammonium h y d r o x i d e  t o  
form ammonium s u l f i d e ) ,  1366 

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

S u l f r e e n  p rocess  ( D e s u l f u r i z e t l o n  o f  r e s i d u e  g a s ) ,  7390 
HYDROGEN SULFIDES/CHEMISORPTION 

Removal of o r g a n i c  s u l f u r  from coke oven gas.  I. Purpose 
o f  the e x p e r i m e n t s .  P rocedure  ( O r g a n i c  S compounds 
c o n v e r t e d  t o  H s u l f i d e  t h a t  I s  t hen  ebeorbed)~  1561 

S u l f u r  removal  from ho t  p roduce r  gas ( G a s i f i c a t i o n  in 
s t i r r e d  f i x e d  bed to  produce low Btu gas; 32 m a t e r i a l s  
u s e d  e l  s o r b e n t m  f o r  H s u l f i d e ) ,  1850 

HYDROGEN SULFIDES/COMBUSTION 
B u r n i n g  of ammonia i n  coke -oven  gases w i t h  s i m u l t a n e o u s  

b u r n i n g  of t he  hyd rogen  s u l f i d e  ( C o n v e r s i o n  of ammonim 
to  N and w a t e r  and o f  hydrogen s u l f i d e  to  S)~ 1394 

HYDROGEN SULPIDES/DESULFURIZATION 
Removing hydrogen  s u l f i d e  by ho t  po tass i um c a r b o n a t e  

absorption (CO e removed s i m u l t a n e o u s l y  with Hess, 1201 

HYDRC:GEK SULFIDES/OXIDATiON 
[~emoval o f ]  su l fu r  frcm gas for less than i 1/2 cent per 

m i l l i o n  c u b i c  f e e t  ( S t r a t f o r d  p r o c e s s  c o n s i s t s  o f  
ashing sour gas with quinone so lu t ion ,  reaction of H2S 
to form S and hydroquincne, oxidatiGn of hydroquinone 
to quinone, and removal of  S by f i l t r a t i o n ) ,  1246 

Catalptic oxic~tion of hydrogen sulfide in presence of 
a c t i v e  c a r b o n  ( R e v i e w  o f  German l i t e r a t u r e  and 
discussion cf p a t e n t s ) ~  468 

Claus process (Conversion of H sulfide to high purity S)~ 
7389 

Continuous production of combustible gases (Combustible 
gases (fuel gust synthesis gas~ and H) produced by 
reformation or gas i f i ca t i on  of carbcnaceous materlal)~ 
4868  

Gas d e s u l f u r i z a t i o n  (S compounds (CC5, C d i s u i f i d e ~  
e r t r a i n d  and v a p o r i z e d  S~ and H s u l f i d e )  o x i d i z e d  t o  C 
d i o x i d e  and  S d i o x i d e ) ~  2128  

Gas purification from hydrogen sulfide by oxidation on 
act ivated carbonp 809 

Hydrogen sulfide removal [from coal gas ]  by the S t r e t f o r d  
liquid purification process (H2S absorbed by alkaline 
solutions of anthraquinonedisulfonic acids; dissolved 0 
o x i d i z e s  HzS to 5 ;  Na vanadate  i n c r e a s e s  c a p a c i t y  o f  
s o l u t i o n  f o r  HzS and r a t e  o f  p r o d u c t i o n  o f  S)~ 1258 

Improvements  i n  or  r e l a t i n g  to  the c a t a l y t i c  o x i d a t i o n  o f  
hydrogen sulfide in  gaseous m i x t u r e s  (Use of Ni and Cu 
s u l f i d e s  to  o x i d i z e  HmS to  5 and HzC), 709 

I n h i b i t i n g  t h e  f o r m a t i o n  o f  s u l f u r - c o n t a i n i n g  oxy s a l t s  
i n  the  Takahax p r o c e s s  f o r  d e s u l f u r i z a t i o n  o f  h y d r o g e n  
s u l f i d e - c o n t a i n i n g  gas (H s u l f i d e  absorbed in  a l k a l i  
s o l u t i o n  and o x i d i z e d  t o  S over  n a p h t h a q u i n o n e  
d e r i v a t i v e  c a t a l y s t  in  l i q u i d  phase ) .  2078 

Methods of hydrogen sulfide removal from coal gas with 
the aid of ammonia wate r  (Indirect and semi-direct 
processes of ammonia recovery and production of SO e 
f rom HzS a r e  d e s c r i b e d  in  d e t a i l ;  47 r e f e r e n c e s } ,  1089 

Modern gas -pu r i f i ca t i on  plants (Removal of HzS from 
manufactured gas by oxidat ion methods end 
n e u t r a l i z a t i o n  p roeesses )~  640 

N a t u r a l  gas p r o c e s s i n g  p l a n t  ( S e p a r a t i o n  o f  gaseous 
compounds and l i q u i d  c o n d e n s a t e ;  p r o d u c t i o n  o f  f u e l  
gas~ s t a b i l i z e d  condensa te  f o r  g a s o l i n e  b l e n d i n g 1  low 
p r e s s u r e  gas f o r  i n d u s t r i a l  and domes t i c  f u e l s ,  and 
e l e m e n t a l  S; HzS absorbed from gaseous s t reams w i t h  20Z 
aqueous m o n o e t h a n o l a ~ i n e  and o x i d i z e d  to  $ ) t  1142 

Newest s u l f u r - r e c o v e r y  p rocess  ( P r o c e s s  canno t  be c a r r i e d  
ou t  w i t h  gases c o n t a i n i n g  e x c e s s i v e  amounts o f  C02) ,  
1055 

P u r i f i c a t i o n  o f  g a s  c o n t a i n i n g  h y d r o g e n  s u l f i d e  ( A q u e o u s  
s c r u b b i n g  s o l u t i o n  c o n t a i n i n g  m i x t u r e  o f  Fe~(SO, )s  end 
ferric salt of i or sore of lower eliphatlc acids 
removes HzS by forming S), 1283 

P u r i f i c a t i o n  of hydrogen sulfide-containing gases 
(Oxidation of H~S carried out catalytically by means of 
FeSG~ s o l u t i o n ;  gas o r  c a t a l y s t  may be ozon i zed  or  
i r r a d i a t e d  w i t h  uv l i g h t  to speed up o x l d a t i o n ) ~  1220 

P u t t i n g  to  work the  n a t u r a l  gas d e p o s i t s  a t  Lacq (Gas 
c o n t a i n s  20~ by volume HzS and 9 .7~  COz; a c i d i c  gases 
r e m o v e d  by mono- and d i e t h a n o l a m i n e 9  conversion Of HzS 
to $ by Claus process~ and recovery of higher 
hydrocarbons)~ 1157 

Recovery  of sulfur fro~ c o a l - d l s t i l l a t l o n  gases 
( S c r u b b i n g  w i t h  NH~OH a t  pH 8 In  p resence  of a i r  t o  
o x i d i z e  HzS t o  5) ,  1183  

Recovery  o f  s u l f u r  f rom hydrogen s u l f i d e - c o n t a i n i n g  gases 
( R e c o v e r y  f rom coa l  gas l  o i l  gas, or p r o d u c e r  gas in 3-  
s tep  p r o c e s s ;  d i l u t e  NmzCO s used as absorbent f o r  HzS; 
HaS s t r i p p e d  from a b s o r b e n t  by Seaboard p r o c e s s ;  gas 
then  scrubbed with s o l u t i o n  o f  plcric a c i d  and NazCOs 
t o  o x i d i z e d  HzS t o  S )9 "1263  

R e g e n e r a t i o n  o f  a l k a l i  meta l  c a r b o n a t e  s o l u t i o n s  used t o  
remove hydrogen sulfide f rom c o a l - d l s t i l l a t i o n  g a s e s  
( S o l u t i o n s  t r e a t e d  w i t h  a i r  In  2 s t e p s ;  f i r s t  w i t h  s i r  
at  3 etm t o  o x i d i z e  HaS a lmos t  to  St and then w i t h  s i r  
and s o | u t i o n  c o u n t e r c u r r e n t l y  to  remove up to  99 .82Z  
original Hess,  1162 

Removal o f  hydrogen s u l f i d e  from coke -oven  gas ,  g e n e r a t o r  
g a s l  o i l  r e f i n i n g  g a s v  e x p a n s i o n  g a s ,  and  a i r  
(Solutions of Fe ( I I I )  complexes of emlnocarboxylic 
a c i d s  absorb  H s u l f i d e  which I s  o x i d i z e d  t o  n o n v o l a t i l e  
S compounds)~ 1391 

Remova l  of hydrogen  s u l f i d e  from g a s e s  by u s i n g  o r g a n i c  
oxygen c a r r i e r s  (Use o f  qu inones  and p y r o c a t e c h o l  as 
oxygen c a r r l e r s ) t  1382 

Removal o f  hydrogen s u l f i d e  and o t h e r  a c i d  I m p u r i t i e s  
from gases (Use of aqueous s o l u t i o n  of a l k a l i  me ta l  
c a r b o n a t e  and b i c a r b o n a t e  c o n t a i n i n g  s u b s t i t u t e d  o r  
u n m u b s t i t u t e d  h y d r o x y -  o r  p o l y h y d r o x y b e n z e n e s ) ~  1206  

Removal o f  hydrogen s u l f i d e  f rom genes (Gas I s  washed 
w i t h  aqueous a l k a l i n e  s o l u t i o n  of some 
e n t h r a q u i n o n e d l s u l f o n l c  a c i d s  t o  o x i d i z e  HaS a n d  
l i b e r a t e  S; pH o f  wash ing s o l u t i o n  I s  8 . 5 - 9 . 5 ) t  1181 

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 gazes ( R e m o v a l  
of S compounds a t  120 -40o ;  gases passed t h r o u g h  
c y l i n d e r  c o n t a i n i n g  a l t e r n a t i n g  l a y e r s  o f  AlcOa and 
ThO 2 o r  CoOs; H~S o x i d i z e d  t o  S and s e p a r a t e d  by a c t i v e  
C}~ 1299 

Removal of s u l f u r  compounds f rom gases by o x i d a t i o n  o v e r  
a c t i v a t e d  carbon (Ra te  o f  c a t a l y t i c  o x l d e t l o m  o f  HaS by 
0 ove r  a c t i v a t e d  C in p resence  of c a t a l y s t  NHs), 920 



667  HYDROGEN SULFeDES/REMflVAL ~ e m o v a l  of hgdr.~en sulfide from gases (Fe(IlI) salts 
oxidise H~S t~ E a~d are reduced tO Fe(I£); oxlda%ion 
of H;S i~: ~H.:S + JFe~(SO~}~ + 3S + 3H~SO~ + 8FeSO~; 
regene~etia,: ~HaS~ . + 3Fe(SD~)e(OH)a • 3Fez(SO~)s + 
fH;O a~4 ~F*~S~]~ : 1.50~ + ZHaO ~ 3Fe(Sfl~)2(OH)z), 1163 

~e~ove[  ~ b~dr~gen sulfide from coke-oven gas, generator 
ga~, pres~ur~ qa~work gas, expansion gas~ end air (Fe 
(lii) complex Of trio (carboxymeth~l) amine reacts with 
H ~,~lfiOe; H sulfide converted tc nonvolatile S 
com~o~d)~ 139Z 

R e m o r a /  Of h y , J r c ~ e ~  s u l f i d e  fro~ g a s  by using an organic 
oxygen carrier (H~S axtdiz~d to H20 ~nd S; complete 
removal possible because re~ctien is not reversible), 
1068 

Bemovai og ammr, nie and hydrogen sulfide from coke oven 
gas (Two-step washing process; catalytic oxidation 
g i v e s  sulfuric acid), 152~ 

P~ovln 9 h~dr~e~ sulfide from gases (Approximately 26~ 
of H sulfide c o n v e r t e d  ~0 S diexide and rest to S), 

Hemo~im~ s~[fa~ b 7 the catalNtie oxidation of the gasee 
(Ga~e< c~n~a~nJng HaS, CH~SH, and COS oxidized wlth air 
or 0 to HaO, COo, and SS z over catalyc±)~ 1211 

T~ch~clcgica| problems in %he production of sulfuric acid 
from h~dregen sslflde hH catal~tlc wet me,bed in the 
~dzieszow~ce cck[ng plant (C~nversion o f  B sulfide to 
sulfuric acid was 97~)~ 1501 

HYDSQGEN SDLFIDES/PRODUCTION 
C y c l i c  use of calcined delo~ite %o desu[furlze fuels 

usdergoin9 ~es[f~cation (U~e of CoO plus MgO or Ca 
carbonate p l u s  H~13 ts desulfurize f l u i d  fuels has been 
hampered h~ lack of ~ea~s to recover elemental S from 
CoS plus H~[~ ~hiie ulso recovering original solid i n  
for~ s u i t e b l e  for reuse i n  desulfurization step), 1404 

Desulfurlaatio~ of coal d u r i n g  c o k i n ~  by the action of 
h~dro@en (Coal sample heated in quartz tube in current 
of H while increasing tempera,ere from ~50-400 s to 850 ° 
a~ rate cf 5O/mln), i158 

[nf|ue~ee of the caking temperature on certain raw c o k e -  
ga~ chemical prcduct~ (Increase o f  coklng temperature 
f r c $  1550-61] to 1370-50 ° affected products; yield of H 
sulfide, HCN~ and ammenia increased with %emperature)~ 
71~0 

HYDROGEN ~ULFIDES/RECOVERY 
~ecsvery o f  ~ u l f u r  f r o ~  c o k e  oven gas (Ammenia interfered 

i~ H ~u~fide racover~ and in debenzenlza%ion process; 
~ptlm~i S raccvery (brained when pH was kept at 7°8-8.2 
~nd wh~ HCN elimination was peduced)~ 1386 

Neccver~ of ccmponent~ of coke-oven gas, 1459 
S e p c r ~ t l ~ n  ~ f  t a r ,  naphthalene~ ammonia, hydrogen 

sulfide, h!ldrcgen c~anide~ and pyrldine from c o k e - o v e n  
g a ~  ( G a s  s c r u b b e d  w i t h  a m m o n i a o a l  liquor)~ 1175 

HYDROGEN SULFIDES/REHDVAL 
Absorbabiltt~ of Luxm~sse, hog iron ore, their mixtures 

and other i r o n  oxides for h~dregen sulflde~ 345 
~h~orptien e f  hydrogen sulfide by a monoethanolamine 

soietion i n  e f o a m  sg~te~, 1449 
~b~:ptJe~ ef carbon diexida and hydrogen sulfide from 

compressed ~$es i n  packed columns, with refrigerated 
methano l  (Mass t r a n s f e r  equation for CO a to methanol at 
-el to -60o), 124S 

Absorption <.f h~dPc~en sulfide by arsenic-soda solutions 
u n d e r  turbulent (fo~In~) condltions (To purif~ coke- 
oven ga~ ~f residual H s~Ifide concentratlons of 1.5- 
2.0 9/co. m., 13-I~ s%e~es ere required whereas 38 are 
needed f o r  purlficatienrtC tolerable environmental 

A h a o r p t i o n  o f  h y d r o q e n  s u l f i d e  f r o m  h o u s e h o l d  g a s  w i t h  
iron-containin~ mixtures (preparation of mixture by 
t r e a t i n 9  iron o x i d e  by h y d r a t e  w i t h  NaaCOs~ CoCOs, a n d  
C), 1004 

A b s e r p t i o n  e f  h~drcgen sulfide f r o m  gas and s u l f u r  
racouer N ~ i t h  arsenic salts solution (NasAsOSs) , ~52 

Absorption of h~dro~en sulfide f r o m  coke-oven gas by 
ammonium phenclate solutions (Addition o f  phenol and 
c r e s o l s  ~o reduce io~s o f  NH3 during desulfarlza%ion), 
575 

Ab~ozption of h~drogen sulfide from gas (Washing of c o k e -  
o v e n  gas w i t h  a m m e n i a c a l  H~O t o  w h i c h  i s  a d d e d  a 
mixture c f  phenols and eresols), 661 

Absortion of h~dro~es sulfide b~ arsenate-carbonate 
~alutions (Effects o f  several variables on abserptlon 
coeffielent o f  d i l u t e  HaS ( i n  H) b y  As~Ss--HaeZOs 
~ o l u t i o ~ ' ~ ) ,  1063 

~ d i p  prcces~ (For the substantial r e m o v a l  (to a few ppM) 
o~ hydr= ! jan  sulfide and the partial r emova l  of 
incldental COS, C dioxide~ and mereaptans),. 1959 

~[kazid process (For selective absorption of H salfide 
and for ~he simultaneoas removal o f  H sulfide and C 
dlexide ~% atmespherlc or higher pressures)~ 1958 

A~menla-eirculetion method (in desulfurizing gas) s n d  its 
conditions ( R e m o v ~ l  o f  HeS from coal gas), 11~8 

Ammonla-hydrcgen sulfide c y c l l c  washing p r o c e s s  for coke--  
oven gas (95= o f  HaS removed from gas compared with 85~ 
i n  usaa['processe~), 2001 

#mmenla m~thcd for remeving hydrogen sulfide f r o m  c o k e -  
eve~ ga~ under laborator~ conditions (Use of ammonia 
absorbent s o l u t i o n  %0 remove S from gae; h i g h  degree o f  
a b s o r p t i o n  possible only up t o  2 5 e ) ~  1367 

Ammonium sulfate from coal gases c o n t a i n i n g  h~drogen 
sulfide and ammonia (Ha S absorbed i n  waeher bF highly 

c o n c e n t r a t e d  NH,OH a t  h i g h  p r e s s u r e ) ,  8 7 7  
A n a l y s i s  o f  a d y n a m i c  m o d e l  f o r  t h e  t w o - s t a g e  

m o n o e t h a n o l a m i n e  p u r i f i c a t i o n  o f  c o k e  o v e n  g a s  by  
t h e o r y - o f - g r a p h s  m e t h o d s  ( A n a l y s i s  o f  d y n a m i c  m o d e l  o f  
2--stage extraction of COo end HAS), 1892 

Apparatus and method cr purifglng gases containing 
ammonia and hydrogen sulfide (Washing in a spra~ of 
dilate, aqueous ferrous sulfate), 1610 

Apparatus and method for purifying gases containing 
ammonia and hydrogen sulfide (Coke-even gas passed 
through spray of FeSO~ solution; HaS reduced from 8q/m s 
%0 i ppN and NHs from lOq to 20 mg/mS)~ 1613 

Application of the foaming column in Thylox-type 
desulfurlzation plants~ !321 

Application of fluidized-solids technique to coal-gas 
purification (Remeval of HaS using Fe oxide catal~s%), 
7O5 

Application of iron hydroxide slurry as a gas- 
desulfarization material (Preparation of slurry and 
chemical reactions involved in HaS removal), 1018 

Application of fluldized bed techniques in gas 
purification (Use of Fe oxide catalyst to remove HaS 
from coke-even gas; catalyst prepared by mixing FeSO~ 
(ground), Ca(OH)a, a n d  H20 in rotary mixer; Fe(OH) e 
oxidizes in air to FeeOs, and CaSO~ acts as binder and 
carrier; description of apparatus), 1824 

Application of fluidized-solids technique to coal gas 
purification (Use of Ee oxide as purification material; 
comparison cf two methcds]~ 728 

Application of the Stratford process to the removal of 
hydrogen sulfide at high pressure (Absorbent solution 
of Na anthraquinodisulfenate and Na carbonate; 
equipment), 1829 

Arsenic method for extraction of hydrogen sulfide from 
gases~ 1005 

Aspects of iron oxide purification of gaees~ 786 
Bases of dry removal of hydrogen sulfide from coal gas 

(Effects of HaO content~ reaction temperature, and 
structure of the hydrate on efficiency of Fe2Os.xHeO), 
534 

Benfieid processes f o r  substitute natural gas and fuel 
gas purification (Activated potassium carbonate is 
absorbent), 1859 

Benfield process (Removal of C dioxide, H sulfide, and 
COS from sour natural gas and raw gases produced during 
manufacture of substitute natural gas by partial 
oxidation of coal or oil cr by naphtha reforminfl)g 1957 

Bibliography of processes for removing hydrogen sulfide 
from industrial gases. January 1950--December 1987 (22~ 
references), 1149 

Binding sulfur In the process of energy generation 
(Gasification of coal in the presence of dolomite 
reduces sulfur content of gas; coal pyrolysis in the 
presence of hydrogen and calcined dolemize is discussed 
also), 1839 

Burning of ammonia in coke-oven gases with simultaneous 
burning of the hydrogen sulfide (Conversion of ammenla 
to N and water and of hydrogen sulfide to S)~ Z394 

B u r n t  oxide f o r  hydrogen sulfide removal ( B u r n t  oxide 
from HaSO~ plant), 566 

Case for the deep purifier (Removal of HaS from town gae 
using iron oxide catalyst), 846 

Ca%acarb COo removal process (Gas purlflcetion by removal 
o f  a c i d  gases), 1956 

Catalysts f o r  coke oven-gas parifleation (Oxides o f  Ni  a r  
Cu, espeetaly Ni, with addition of earries~ ground, 
moistened with HaO, agglomerated~ screened), a92 

Catalytic removal of o r g a n i c  sulfur compounds from coal 
gas by metallic thiomolybdates (Hoe of CcHoS~ supported 
on bauxite granules ae catalyst: absorption o f  HaS by 
Fe oxide or Cos(POd)e), 670 

Catalytic desulfurizatlcn of town gas and of industrial 
gases b~ contact masses composed of mixed nonmetzllle 
crystals similar in structure %o the Raney phase 
(Characteristics of mixed nonmetallic crystals used for 
extraction o f  HTeS), 1191 

Catalytic oxidation of hydrogen sulfide to sulfur dioxide 
in purifying natural gas (Using Hi, Pb~ Bi~ Ag, Mo, and 
A1 in all combinations as eatalysts)~ 672 

Catalytic process for the removal of organic sulfur 
oompounds from a gas stream (Two catalysts used in 
serges: Fe oxide + 15-20M alkalies NazCOs followed by 
ZnO + 10~ FezOs; is% onuses hydrogenation of S 
compounds, and 2nd abeorbs resultlng HAS), 1507 . 

Catalytic c o n v e r s i o n  of sulfur c o m p o u n d s  £n  gases (Oxides 
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