FLUE GAS/DESULFURIZATION 630

process using activated carbon fcr SO, removal), 1780

Technical trials on activated coke fror coal for
adsorptive waste gas desulphurization with integrated
therral regeneration, 2050

Technical trials on activated coke from coal for
adscrptive waste gas desulfurization with integrated
thermal regeneration (Resuls of trials and cost
estimates), 1883

Technical view of environmental contrcl system
(Discussion cf chemical absorption and catalytic
oxidation methods fer removal of SO, from flue gas),
1581

Tendency of air pclluticn by sulfur oxides in Japan and
its ccunterglan. Desulfurization of stack gas
(Desulfurization by activated Mn dioxide method,
ammonia absorption methods, caustic soda absorption
methodsy K sulfide method, catalytic oxidation methods,
and adsorpticn methods), 1727

Tests on a sulfur-removing apparatus from discharged
gases (Adscrption cf SO, on activated carbon), 1553

Thermal power plants in the environmental protection age
(S5 dioxide emircsions constitute more or less unsoclved
problem technically and eccnomically), 1763

Trensfer of material in the case cf S50, gas absorption in
a wetted tower - especially in each stage (Using a 5%
sodium carbonate soclution), 1834

Treatment of exhaust smoke with an electron beam (Removal
of sulfur dioxide and nitrogen oxides), 2031

Treatment of gases ( Absorbent comprises an oxide of
uranium or thorium and/or a precursor, and an alkali
metal or alkaline earth metal oxide and/or a precursor
for removal of sulfur oxides from flue gas), 1812

Treatment of boiler-flue gases {(Removal of sulfur
compounds by treatment with NHy in 2 closed cycle), 631

Treatment of flue gases (Removal of sulfur oxides), 1126

Trial operation results of flue gases desulfurization
plant by wet process (H,50, is obtained as a by-
product), 2107

TVA Widows Creek limestone scrubbing facility. Part II.
Pilot-plant and prototype operating experience (Removal
of S3, from flue gas), 1871

TVA Widows Creek limestone scrubbing facility. Part I.
Full scale facility (Removal of S0, from flue gases),
1864

Two stage ammonium sulfate decomposition in flue gas
desulfurization process (Absorption of SO, in aqueous
solution of ammonium sulfite or ammonia), 1791

Twc-stage regeneration of absorbent for sulfur oxides
(Absorbent is & molten salt mixture containing alkali
metai carbonates), 14€7

Use of limestone-wet scrubbing for reduction of sulfur
dioxide emissions from power plants — facilities and
program for prototype-scale testing. Paper No. 8, 1547

Use of sea water to scrub sulfur dioxide from stack
gases, 165S

Use of sulfur-rich lignite (Removal of sulfur compounds
from coaly lignite, coal gas, flue gas, and coke~oven
gas), 976

Utilization of lime for desulfurization of stack gas and
depollution of industrial effluent (SO, is removed;
commercial quality gypsum is a by-product), 1795

Utiljzation of heat and removal of suifur dioxide from
fiue gases (lUse of ccke filter to absorb S0O,), 1117

War on pollution, desulghurization of fuels and fuel
gases (State-of-the-art; economics), 1709

War on sulfurous fuel-generated afr poliution: standpoint
of Electricite de France (Desulfurization of flue gas),
195

Washing and purifying flue gases (Removal of S0, and SO,
in two stages using milk of lime), 415

Washing flue gases ( Removal of sulfur oxides by washing
with recirculating liquid containing Cal or chslk), 426

Waste gas deaulfurization and environmental protection
(Discussion ¢f several methods with 23 references),
1882

Waste gas desulfur{zation accompanied by denitration
(Desulfurization processes can also remove nitrogen
oxides tf properly used), 1720

Wellman--Lord process - applications in fuels industry
(Removal of SO, from stack gases), 1640

Wellman--Lord type stack gas desulfurization process
(Basic mechaniams and performance), 1721

Wellman--Lord SO, recovery process (For desulfurization
of flue gas), 193

Wet process for separating and recovering sulfur
constituents from sulfur dioxide-containing stack gases
(Gas is passed into a stirred aqueous suspension of a
mixture of metal oxides and silfcates with a pH of 8-
9), 1531

Wet system exhaust gas desulfurfzation plants and
improved gypsum recovery system plants (Combined use of
Chemico two—stage lime scrubber and Mitsui gypsum
recovery system), 2049

Wet type calcium base exhaust gas desulfurization
facilities -~ ocutline of facilities (Chemico (calcium
hydroxide scrubbing) process), 1717

Will County Unit 1 limestone wet scrubber (Design,
operations, and economrics of full-scale limestone wet

scrubbing syster implerented at a power plant; system
designed to remove 98 tc 99X of particulate matter and
76 to 83% of S dioxide), 1551

Werld status recovery of sulfur oxides (From flue gases),
1654

Zirconium dioxide adsorbent for sulfur dioxide
(Preparation of adsorbent for desulfurization of flue
gas)y 1705

FLUE GAS/PRCDUCTION

Coal gasification (water gas with increased H centent
produced continuously fcrming gas permeable bed of coal
and spent coal particles; it is permeated with 0O-
containing gas preheated to 1000-18009F to raise
temperature in bed to 2200-25000F, cause crbonization
and yield flue gas), 7027

FLUE GAS/PURIFICATION

Alkazid process (For selective abscrption of H sulfide
and for the simultaneous removal cf H sulfide and C
dioxide at atmospheric or higher pressures), 1958

Apparatus for purifying gases (Removal of SC, end
hydrocarbon impurities by adiabatic expansion), 1930

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

Conceptuatized fily-ash and suifur dioxide scrubbing
system with by-product recovery (Fly ash removal using
a venturi scrubber; 50, removal by absorption by a
slurry of magnsium oxide and magnesium sulfite), 1577
(PB-210354)

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

Examination of simultaneous removal of sulfur dioxide and
nitrogen oxides in stack gases by ammonia (Use of
activated manganese for desulfurfzation), 1993

Final environmental statement, Navajo Project (Removal of
50,, nitrogen oxides, and fly ash from flue gas at
Navajo Generating Station), 1700 (PB-203228-F)

Gas purification (Contaminated gases passed through
hydrogenated tar or petroleum products capable of
binding or dissolving S0,, soot, and tarry substances),
994 -

Gaseous oxide recovery {Method for the reduction and
recovery of S0, and nitrogen oxides from flue gas),
1725

New developments in gas-scrubbing processes (Thylox gas
purification process; Pintsch light-oil recovery
process; I.C.I. process for removing fly ash and S0,
from flue gases; review), 460

New flue gas desulphurizing process by spray drying
method using NaOH aeroscls as absorbing chemical, 1946

Panel discussion on planning, designing, and utilizing
the stack gas desulfurization system, 1945 .

Purification of waste gases (Use of meta] carbonate melt
to remove H,S, SO0,, nitrcgen oxides, CO, and fly ash
from flue gas), 1732

Removal of SO, and NO/sub x/ by molecular sieve zeolites
(Desulfurization of stack gases), 1837

Removal of S50/sub x/, NO/sub x/ gas by active carbon
(Flue gas purification), 2052

Removal of sulphur dioxide and NO/sub x/ by molecular
sieve zeolites. Paper 61, 1848

Removal of air pollution by activated carbon {Removal of
50, from flue gas), 2029

Treatment of exhaust smoke with an electron beam (Removal
of sulfur dioxide and nitrogen oxides), 2031

Waste gas desulfurization accompanied by denitration
(Desulfurization processes can also remove nitrogen
oxides if properly used), 1720

FLUE GAS/SCRUBBING

Ammonia method of trapping sulfur compounds from flue
gases (Scrubbing of flue gases down to ultimate SO,
content of 0.03% possible), 851

Control of stasck gas erissicns from steam generators
(Fuel desulfurization by hydrodesulfurization, water
scrubbing of flue gas, limestone additive processes,
wet absorption, and alkaline additive injection), 1631}

Desulfurization of flue gas by calcfum base wet process
(Flue gas desulfurized in secrubber), 1550

Industrial S0, scrubber (Scrubber intended to sclve
problem of S emission from plants burning heavy fuel
oils), 1912

Largest U.S. wet scrubber system, 2147

Limestone test results at the EPA alksli wet-scrubbing
test facility at the TVA Shawnee Power Plant (Removal
of S dioxide and particulates from flue gases), 1847

Method to scrub flue gas containing sulfur oxide with
lime slurry (Lime or Ca carbonate i{s used as absorbent
to remove S oxides from fiue gases), 1810

On some possibilitfes to abate thermal power plant
generated emissions (Use of cyclones multicyclones,
electrostatic dust precipitators, or combinations of
them), 1779

Problems of air pollution with sulfur compounds
(Desulfurization of flue gases; 11 references), 2089

Removal of sulfur dioxide from flue gases (Removal by
scrubbing with solution containing NaQDH {n excess and
Ca sulfate), 2138

Removal of sulfur dioxide from gases (Review of methods
with and without subsequent recovery of S dioxide;
efficiency of methods), 1851




Femoval of sulfur axides from flue gases (Multistage
grocess of scrubbing gases with soluticns af NH,
salts), 1128

Sulfur dioxide diszpesal methed (Moisture is added tc
prevent white fume formed when ammonia reacts with §
diaxide )y 1521

Will County nit 1 limeztens wet scrubber (Design,
aperatiaons, and ecanomics af full-scale limestone wet
scrubbing system implemented at a power plant; system
designed ta remsve 92 to 998 of particulate matter and
76 to 83% ¢f S diexide), 1551

FLUE GARS/WASHING

Removal of sulfur exides from flue gases (Review; 83

references; econamics), 791
FLUIDIZATION/EQUIEMENT

Thecretical znd experimentzl studies on fluidized
gasification af solid fuels (System operates below
fusiaon point of minerzl matter in coal), 5082

FLUIDIZATION/FLOWSKEETS

Theoretical end experimental studiez on fluidized
gasification of solid fuels (System cperates below
fusion paint af mineral mztter in coal), 5082

FLUIDIZATLION/REVIEWS

Fluidized-bed coal process

references }, 5199
FLUIDIZED BEO/EQUIPMENT

Fluidized-bed gasification of c¢arbonaceous selids

(Apparatus far contreclling operating conditions), 4137
FLUIDIZED CATALYSTS/CHEMICAL PREPARATICH

Fluidized, iron—type, Fischer-—Tropsch catalysis

(Preparatian aof catalyst from-a lower iron oxide), 6661
FLUOR ECONAMINE PROCESS

Fluor ecanamine process (Removal of acidic impurities
freem gas stresms using aqueous salution of
Diglycalamin), 1955

FLUOR SOQLVENY PROCESS

Fluor sclvent process (Removal of high cancentrations of
H sulfide and € dioxide from natural or synthetic gas
streams), 1984

FLUORENE /FRODUCTIGN

Prcductian ef zoal chemicals by the combination of high
pressure liquid phase hydrogenaticn with hydro-
dezlkylation (Production of aromatic chemicals from
ccal by hydraogenaten and hydrodealkylation), 3013

FLY ASH/REMOVAL

Fcenemic evaloaticn af a2 process to produce ashless, low—

sulfur fuel from coal, 1487 (EN-286)

FGSSIL FUELS
Energy: nex directions and challenges (Power production

forecasiz), £457
Solid and gasecus fuels (Review with 158 references), €
FOSSIL FUELS/CARRONIZATION
Carbonfizaticn aof solid fuels at low and medium
temperatures (Feview), 160
Experimentz]l pzhble—type generator for carbonization and
gasification of fuels, 4665
Liquid fuels from coal, other fossil hydrocarbons
(Processzs uader development by different companies far
commercial canversion of ecal into liquid fuels;
econamic anzlyses of coal and oil shale processing),
£&03
Preduction af town gar by law-temperature carbonization
or gasification of fuels (Cracking tars from low-
temperature carbanization or gasification of coals in
vartex bed), 4968
FUSSIL FUELS/CHEMICAL COMPOSITION
Pctentizl pollutanis in fessil fuels. Final rept
(Compasition of typiczl US fossil fuels by source
lacation), 199¢ (PE--225 039/7)
FUSSIL FUELS/COMBUSTION
Cembustion or gzsification of solid fuel (Fuel
preliminarity pulverized to fine—grained state), 5058
Mein chemical-technologicsl prablems in the use of salid
fuels fur power production (Review with proposals for
future wark; 15 referenes), 5024
Radiative flame cooling for reduction of nitric oxide
emissions, 2119
Semicambustion and gasification of fuels, 7147
FOSSIL FUELS/COST
Sulfur dioxide removal: Part 1. Ideal extraction route
eivsive, 1520
FOSSIL FUELS/DESULFURIZPTIGN
Apparatus far burning sulfur containing fuels (Reduction
In amaunt of S oxides in ges emitted to atmosphere;
camhustion apparatus), 2058
Controlling sulfur oxide erissions (Discussion of various
technoloaies), 1589
Cyclic usze af calecined dclamite to desulfurize fuels
undergoing gasification (Use of Cal plus M3l ar Ca
carbanate plus Mgl to desulfurize fluid fuels has been
hampered by lack of means to recover elemental S from
Ca5 plus Mgl while also recovering original solid in
form sujtable for reuase in desulfurization step), 1404
Opttans on sulfur remaval pracesses are still wide open
(Review with 11 references on removal of S from fossil
fuels)y 1766
Purifications vf fuels (Removal of S from S—containing
fuels using bed of Call and/or Mg particles), 2143
Sulphur emission contral — the choice of process stays
wide apen, 2010

ing (Review with 13
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FOSSIL FUELS/GASIFICATION

Combustion or gasification of solid fuel (Fuel
preliminarily pulverized to fine-grained state), 50S8

Contemporary techniques of gasification of hard fuel
under high pressure, 3428

Continuocus flameless gasification of powdered or fine-
grained solid fuels (Gasification with Hp0 vapor and/or
CO, in externally directly heated reactors at 600-10002
and 90 atm in metal tubes with turbulent flow), 5284

Conversion of solid fossil fuels to high—heating-value
pipeline gas (Destructive hydrogenation at 500-2000
psig and 1400-17009F), 49E&0

Conversion of solid fessil fuels to high-Biu. pipeline
gas (Method described for making fuel gas that is
interchangable with natural gas), 5067

Experimental pebble—type generator for carbonization and
gasification of fuels, 4665

Fixed bed carbonaceous fuel gasifier, 5059

Fuel, 5009

Fuel gasy 1308

Fuel gas from solid fuels (Fuel gasification with O and
steam at 15-30 atm and under dry ash-removal
canditions), 4898

Fuel gasification (Advances in Chemistry, Na. 69)
(Reviews), 5047

Gasification furnace (Gasifier for solid fuels;
production of high—celorific-value gas free of HpS and
COz )y 4871

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

Gasification of solid fuels (Operation of industrial
fuel—-gas generators), 4941

Gasificdtion of solid fuel, 4867

Gasification of fuels. Preparation of gaseous fuels, 4325

Gasification of ash—-containing fuel (Gasification with
mixture of steam ard O~-containing gas at 800-13000
under more than 1 atm; reactive gas may be mainly H or
H ard CO with at least 50% H by velume at 700-12000 and
at least 5 atm and preferably 50 atm), S060

Gasification of solid fuels with a high content of coal
fines (Process inhibited wing to paer aerodynamics of
fuel bed when coal fines fraction of 0-5 mm exceeds
5%)y 4942

Gasification of liquid and solid fuels without formation
af combustion-chamber depesits (Fuel gasified at 600~
9009), 4899

Gasification of sclid fuel (Gasification by thermal
decompasition of suspended layer of fuel carried cut in
2 steps), 4826

Gasification of fossil fuels in a microwave discharge in
argon (Chief products were H and CO with methane,
acetylene, and ethylene as major hydracarbons), 5206

Gasification of solid fuels at elevated pressures (Low CO
gas can be praduced by gasificaticn of solid fuels with
mixtures of O .plus steam or O, steam, and COz), 4927

Gasifying solid fuels in the gas indusiry (Review of
process and commercial installationrs in Britzin and
South Africa), 4841

Gasifying solid fuels (Consumer gas produced by gasifying
solid fuel with O-containing media and steam at high
pressure, converting €0 to CO- (producing H), and
washing out CO.), 5057

Hydrogenation techniques at combined high temperatures
and pressures (Batch and continuous reactors), 2942

Introduction of pulverized solid fuel into gasification
chambers at superatmospheric pressure (Fuel introduced
by means of screw feeder into high-velocity stream of
air at slightly less then atmospheric pressure), 5013

Kinetics of basic reactions of the gasification of selid
fuel (Isothermal and nonisotherrmal conditions), 51€7

Main chemical-technological problems in the use of solid
fuels for power production (Review with proposals for
future work; 15 referenes), 5024

Pressure gasification of solid fuels with steam and
oxygen (Testing of Russian coals of low cazlarific value
and peat; use of air, air + steam, and 0O), 45538

Pressure gasification of solid fuels with oxygen in
Germany (Practical operation of cozl gasification
plant), 4804

Pressure gasification af sclid fuel (Principal features
incorporated in high—capacity Lurgi gasifier;
advantages and disadvantages of process; ecenomics of
pracess), 4953

Pressure gasification of solid fuels (Calorific value of
gases produced by pressure gasificatien of golid fuels
with 0 or O~enriched air and steam is increased by
catalytic cracking of tar produced), 4348

Production of town gas by low—temperature carbonization
or gasification of fuels (Crackirg tars from low-
temperature carbonization or gasification of coals in
vortex bed), 4968

Semicombustion and gasification of fuels, 7147

Thermal treatment and gasification of solid fuel (Coal or
previously heated solid fuel heated in retort in
ascending stream of products from thermal treatment of
fuel}, 5020

Underground gasification of fuels. Exchange between
carbon monoxide and carbon dioxide under homogeneous
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conditions (In hot, gaseous mixture of CO nd €O,,
exchange occurs that can be sbsorbed by use of C
isotopes; 18%CO, + CO = 18C0 : CU, and CléQ, + Cr8Q =
C1e0L80 + Clep; 18CQO, : 12C0 = G + 1%C0 - t2C0, = 12CQ,
: 18C0), 4756

Underground gasification of fuels. Stoichiometric
analysis of the three joint reactions taking place
during the analysis of carbon with hydrogen (Tabulated
dats; 3-dimensicnal model showing stoichiometric
relations of principsl reactions between C and 0), 4757

Underground gasification of fuels. Control of the
underground gasificetion of ccal (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 10-20% optimum in
procducing maximum percentages of CO and H and minfimum
of CO,), 4760

Underground gasification of fuels. Underground
gasification of Lisichansk coal (Use of C-enriched
steam-2a{r blast (66-74%X 0) resulted in gas containing
15% Ny 40% CO,, and 45% CO + H), 4765

Underground gasification of fuels. Motion of the
gasification zone as a function of fuel moisture in
underground gasification (Decrease in moisture content
from 30 to 9% caused rate of advance of gasificaton
zone of 15-fcld), 4763

Underground gasification of fuels. Distribution of the
blast in underground gasification of fuels (Physical
and mechanical factors affecting distribution of
blast), 4769

Underground gasification of fueis. Mechanism of the
reaction of carbon with water vapor (Studies on water
gas reaction), 4758

Underground gasification of fuels. Products obtained in
the cantinuous heating of coal with an electric current
(Elaborate laboratory apparatus shown in schematic
drawings; composition and thermal values of gas as
functions of time of heating are plotted), 4772

Underground gasification of fuels. Effect of preliminary
therma]l treatment on the ccmposition of the gas from
the gasification of Mcscow brown coal in a permeabie
channe!l (Laboratory scale 0 gasification experiments on
Moscouw brown coal that had been preheated to 150, 250,
350, and 5509), 4761

Underground gasification of fuels. Effect of some
technological parameters of the underground
gasification cf coal on the amount of gas leakage
(lLeakage and relative loss increase with rise in static
pressure in underground gas generator), 4766

Underground gasification of fuels. Method of study of the
interaction of oxides of carbon by use of carbon-14
(Investigation of reduction of CO, with C, exchange
between CO and CO, under homogeneous conditions, and
exchange between C and its oxides, all by use of 14C),
4755

Underground gasification of fuels. Method for studying
gas pressures in underground gas generators by use of
radioisotopes (Description of isotopes, apparatus, and
techniques), 4770

Underground gasification of fuels. Effect of the
concentration of steam on the rate of its reaction with
carbon, 4759

Underground gasification of fuels. Underground
gasification of coail under high pressure (Pressures
ranged from 1-50 atm; for optimum results, pressure
should not exceed 20 atm), 4764

Underground gasification of fuels. Effect of the
concentration of oxygen in the blast on the rate of
motion of the gasification zone in underground
gasificatfon (Rise in concentration of 0 in blast
increases rate of motion in gasificaton zone), 4762

Underground gasification of fuels (Review), 4850

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

Waste heat recovery and its application to the gas
industry (Review describing design features and working
principles of different types of heat-recovery
appliances and waste-heat practice in solid fuel
gasification industry; 14 references), 5026

FOSSIL FUELS/HYDROGENATION

Conversion of solid fossil fuels f{nto hydrocarbons
(Production of liquid fuels, city gas, and chemicals),
3010

Conversion of solid fossil fuels to high-heating-value
pipeline gas (Destructive hydrogenation at 500-2000
psig and 1400-1700°F ), 4950

Fuel, 5009

Hydrogenation techniques at combined high temperatures
and pressures (Batch and continuous reactors), 2942

Liquid fuels from coal, other fossil hydrocarbons
(Processes under development by different companies for
commercial conversion of coal into liquid fuels;
economic analyses of coal and oil shale processing),
6803

Principal trends and problers in the investigations of

the processes of hydrogenation of fuels and the
products thereof being conducted at the Institute fer
Fossail Fuels, 3005

Work of Chinese scientists in the field of destructive
hydrogenation of fuels (Review with 48 references),
2896

FOSSIL FUELS/PROCESS HEAT REACTORS

Energy situation in the Federal Republic of Germany and
the possibilities of future development (Use of process
heat reactors for gasfi{fication of fossil fuel), 5118
(JUL-576-RG

FOSSIL FUELS/PROGDUCTION

Challenges in production of fossil fuels, 5479
FOSSIL FUELS/RESEARCH PRUGRAMS

Fossil fuel option. Chapter II, 5560 (TID-26528)
FOSSIL-FUEL POWER PLANTS/FUELS

Coal gasification: low B.t.u. gas for power station
emission control, 5439

FOSSIL-FUEL POWER PLANTS/GASECUS WASTES

Controliing emissions from fossil~fueled power plants,

2113
FOSSIL-FUEL POWER PLANTS/STACK DISPOSAL

Can emissions from coal-fired bofilers be monitored
effectively, 2077

Clean stack gas gets top priority and award at Duquesne,
2003

FRANCE/COAL
Report on coal research in Western Europe, 5398 ( CONF-
731027-2)
FUEL CELLS
Assessing advanced methods cf generation, 5403
FUEL GAS/COMBUSTION HEAT

Conversion of solid fossil fuels tc high-heating-value
pipeline gas (Destructive hydrogenation at 500-2000
psig and 1400-1700°F), 4950

Determination of temperatures in underground gas
producers on the basis of measurements of the degree of
swelling of roof rocks (Air used as oxidizing agent}),
$101

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

Dynamics of the formation of gas in the underground
gasification of the brown coal seam of the experimental
gas-generating Angren Station for the underground
gasification of coal (Effect of length of underground
channels on quality and quantity of gas produced;
calorific value of gas decreased as amount of coal
gasified decreased), 4936 .

Effect of moisture on the gas-formation process under the
conditions of the Angren gasification staticn
''Podzemgaz'' (Office for Survey, Design, Planning, and
Development of Experimental Mines for Underground
Gasification of Coal) (Heat of combusticn of gas formed
depends on amount of moisture that participates in its
formaticn), 4896

Fuel gas (Gas of high cajorific value made from solid
powdered or finely grained fuels by making starting
materials react with air or O, steam, and CC,), 4338

Fuel gas (Heating value of 15000 Btu/m3; made by
gasification of solid fuel; 3 reaction zones; obtain
gas high in CHy), 4011

Gases for use as fuel (Liquid and solid fuels
hydrogenated at 50-150 atm and 800-900° to give gases
rich in methane), 3006

Gasification of brown coals in a fluidized bed under
pressure to obtain fuel gases for use in thermal power
stations [Efficiency of gasification increased from
57.8-64% 2t low pressure to 70-72.8% at 20 atm), 5029

Gasification of high-sulfur coals in a fluidized bed
under pressure (Good quality fuel gas (heat of
combustion 1100-1270 kcal/cu m) obtained by continuous
steam air fluidized bed gasification of high-5), 5416

High B.t.u.~content ges from carbonaceous solid fuels
(Thermal efficiency of production of illuminating gas
increased by operating at above 30 atm), 4597

Hydrogasification of pretreated coal for pipeline gas
production (Tests at 1000 psig and between 1200 and
19000F ), 4988

Hydrogenation of coal at high temperatures (Effects of
temperature and pressure on heating value of gas
produced ), 3397

Improving the calorific value of fuel gases (Calorific
value of gases from pressure gasificaticn of coal, etc.
by steam and O improved by enriching with CH, obtained
by reaction at 350-4000 between CG, and H in the
gases), 4925

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

Influence of y-rays on the underground gasification of
coal (Laboratory experiments using cobalt 60; heating
value of gas increased), 4848

Perspectives of utilization of pulverized fuel for
production of technical and heating gas (Pyrolysis
carried out in tubular reactors with 2xterior hesting;
flow of steam used to carry fuel dust through reactor;
fuels are good raw materials for gas production;
calorific value of raw gas from bituminous shale was
>2500 Kcal/m3; achieved complete decomposition of tar
and increased yield of light gasoline), 7117

Solid and high quality liquid products from coal (Gas




with calorific value of 8000 kcal/cu m prcduced), 6915

Underground gasificztion of coz2l (Irradiation of
oxidation arez with gammaz rays produces incrase in
celorific value of gas produced), 4876

FUEL GAS/DESULFURIZATION

45th report of the Joint Research Committee of the Gas
Research Beard and the University of Leeds. Removal of
sul fur compaunds from coal gas and synthesis gas at
2tmaspheric pressure (Effective catalysts for remaval
of organis § conpounds from water gas and coal gas),
666

Activatian of Folish bog iren cres for the preparation of
purifyicg materizl vsed in desulfurizatioa of
manufactured gas (Bog iren ore centains FepOyz, SiOz,
Al,05. and Cal), 1007

Bdip process (For the substanti{al removal (to a few ppM)
of bydragen =sulfide and the partial remaoval of
incidental €=, € dioxide, 2nd mercaptans), 1959

Advanced cazl gzsification system for electric power.
Annual technical report for the period August 9, 1972-
Jurne 304 1973« Recsearch and development report No. 81,
interim report Noa. 1 (Fluidized bed pracess using coal,
airy and stezw for gasification and limestone/dolomite
for desulfurization), 5412 (NP-20123)

ARlkazid preccess (For selective absorption of H sulfide
and for the simultanecus removal of H sulfide and C
dioxide at atmaspheric or higher pressures), 1958

Bspects of jiron oxide purification of gases, 73&

Barium carbanata—asbestos catalyst (Use of catalyst to
remave CO; and § from wanufactured fuel ges as well as
most of S-contzining gases), 7iZ2

Benfield pracesses for substitute natural gas and fuel
gas purification (Activated potassium carbonate is
absorhent}, 1859

Burnt axide fer hydragen sulfide remaval (Burnt oxide
from HpS0, plant), S€€

Cese far the deep purifier (Removal of HpS from town ges
using fran axide catalyst), 846

Cetetlytie removal of organic £ compounds and other
impurities frowm ges (Comparisen of effectiveness of
Luxmasse, Luxmasse with soda, Miw—kieselguhr, and
cerfum as catalysts), 595

Catalytic removal of organic sulfur compounds from fuel
gases (Use aof fuel gas previously freed of HpS; organic
£ compounds cenverted to HpS prior to removal; Ni or Cu
mofybdophosphates are suitable catalysts), 1131

Catelytic purification of gas (Use of copperized steel
wool Ter conversion of organic S compounds to H,5 and
Sd,; canversion of erganiec § comppounds, except
thicphens to H;S =2nd 80,), 710

Catalytic oxidztion of hydrasgen sulfide in gaseous
mixtures (Using Ti oxide catalyst), 741

Catalytic ccnversion of fue)l gases containing carbon
mecnoxide znd organie sulfur compounds (CO converted to
Cd, 2nd H by ztezm and elimination of HpS5 and organic §
cempaunds by means of Fe oxide catalysts that may
contzin inert carriers and Mn, Cry or Cu promoters in
fixed ar floid beds), 1335

Crhenicel rezctians in the Potlt process (of gas
purification), 269

Cleen fuzl gag from cozl gaesification (Lurgi process
followes by Alkezid wzsh to remove HyS from the fuel
gz )y 1837

Clean fuel gaz from cozl by gasification (Removal of
S0, ), 5256

Clezan pouwer fram dirty fuels (Preoduction of fuel gas by
Lurgi gasificztian af ceal}), 1733

Cca2l agasification for clezn power preducticn (Coal
gzstfied in 2-stage [luidized bed process by using air
and steam at 1400-21009F 2nd 10~-200 atm; fuel gas
desul furized 2t 1400-18000F using limesteone er
dolamite), 9409

Cormparisan beatwoen goas desulfurization plants with a
solid parifier, 1363

Ccoparison of twe types of gas purification with liquid
mediz (HRemaval of H,5 frar fuel ges; use of absorption—
desorption methads in presence of alkaline agent; use
of oxidztion-reduction reactions), 858

Contzct af gases and fluidized sclids (Process and
equipment g canse reacticn between gases and fluidized
solid particles particularly applicable to removal of
H;S ar othar S compounds from fuel gas), 1296

Continuaus praductien of cambustible gases (Combustible
geses {fuel gas, synthecis gae, and H) produced by
refarmation or gasificaticn of carbonaceocus waterial),
4865

Caonversion af coal to clean power (Comparison of Lurgi
and Aaglomerating ash pruocesses of gasification faor
production of clean fuel gas for use in combined cycle
pawer plante), 5264

fecompasing sulfur compounds in gases and in byproducts
therefron (Removal of fixed ar organic S by treatment
with Hy internally generated), 417 .

Desulfurizing gases (Contact with agreous sclutions of
finely oround ¥nOy), 287

Desulfurizasion of czrbon monexide—centaining gases
(Gasification of salid carbonacus fuel in presence of
Cad, C2(0iH)zy or Callyz; resulting gas brought into
antact with iime water ta produce gas substantially
free of 5), 1212

Desulfurization of gases by ferric hydroxide suspensions

633 FUEL GAS/DESULFURIZATION

(Reactions 2Fe(UH)3; + SHLS = FeaS3 + 6Hx0; 2 FepSz +
6H,0 + 30, = 4Fe(OH)z + 65), 992 .

Desulfurization method of gas coantaining hydrogen sulfide
(Use of solution of Na carbonate and Na bicarbonate as
absorbent), 1811

Desulfurization of gases either free from, or containing
ammonia by the praocess of the Ges. f. Kohlentechnik,
275

Desulfurization of generator gas and catalytic hydrogen
production (Desulfurization by bringing gas inta
cantact with fine—grained Fe oxide), 1590

Desulfurizing gas (Oxidation to SO, and washing with
ammonium sulfate, bisulfate, and polythionates), 259

Desulfurization of fuel gas (Aquecus solutians of Nhg
with free S absorb more HzS than solutions witheout
suspended S by formation of NH, polysulfides), 880

Desulfurizing indusirial gases (Gas purified by passage
through fluidized bed of Fe oxide catalyst), 1333

Desulfurizing agents for gas purification, 254

Desulfurization of waste gases and fuels (Literature
survey including legislative measures, cest
calculations, and processes), 1947

Desulfurization of industrial gas (Catalytic conversion
of S to H;S prior to remaval; Pb axide cetalyst), 894

Desulfurizing geses (Using mixture of Ni or Cu ar their
oxidesy hydroxides, or carbonates dispersed in
carrier), 565

Desulfurization of fuels with half-calcined dolomite:
first kinetic data (Use for removal of H sulfide), 1798

Developments in gas—praduction practice (Review), 3711

Developments in the removal of hydrogen sulfide from
natural and (petroleum—) refinery gases (Use of carbon
blacky KzPJ,, Fel, and amine or phenolate treatment),
§70

Development of the CO, acceptor process directed towards
low—sulfur boiler fuel. Annual report 1 Sep 1970--1 Hov
1971 (Production of low-sulfur fuel gas by coal
gasification), 5241 (PB~-210 840)

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

Dry purification (Desulfurization of fuel gases by means
of Fe oxide; review), 947

Dry purification of fuel gases from hydrogen sulfide (803
fuel gas diluted with 20% N), 1266

Econamics of pressure gasification of coals with high ash
and sulfur content (Econorical coal wtilization in
electric power plants and city ges works could be
achieved by pressure gasification; removal of S0, by
washing with CHa0H or KOH), 4817

Efficient operation of oxide purifiers (Correct use of
FepO03z depends on establishing and maintaining pracess
of migration whereby S formed as result of alternate
fouling and reoxidation accumulates inside each
particle and is covered by freshly formed film of
hydrated Feplz), 915

Elimination of hydrogen sulfide from industrial gases
(Review of estahlished methods of H;S removal and new
methad, based on use of aqueous ferric prapionate,
deseribed; 34 references), 1239 .

Enriching producer gas (Remcval of CO,, H,S, and SOz by
physical and physicochemical means), 532

Evaluation of purifying materials (Coamparison of various
Fe oxide mixtures), 735

Extraction and utilization of fuel—gaes sulfur (Flousheets
and 20 references), S01

Extreme desulfurization of illuminating gas
(Effectiveness of Ni, Fe, Cu, Sny Pb, and Bi catalysts
for removal of S by hydrogenation), 699

Fluidized bed gasification and combustion for power
generation (Production of lean fuel gas), 1666

Fossil—~fuel power plant process based on Lurgi pressure
gasification of coal (Gas desulfurizetion}, 5168

Fuel- or flue—-gas desulfurizaton from the point af view
of power station ogperation (9 references; review of
future energy situation), 2098

Fuel gas, 1305

Fuel-gas purification (HpS removed in scrubber), 853

Fundamentals of dry purification of town gas (Iron
oxides; HzS absorption), 641

Gas desulfurization (Use of alkali wmetal carbecnate
solution), 745

Gas purification (Washing with alkaline sodium carbonate
solution containing a Pb compound), 285

Gas purification and sulfur recovery by the Gastechnik
process (Review of Gastechnik process), 1060

Gas purifiers (Improved box for remaval of HpS from
manufactured gas using Fe oxide), 1106

Gas—purification process (Scrubbing of gas with oil—amine
mixture; morpholine; piperidine), 677

Gas purification. I. Removal of hydrogen sulfide from gas
by commercial desulfurization catalysts (Use of
activated C, ferric oxide, or Znl; combination of wet
and dry desulfurization method recommended for various
S compounds in gas), 1364

Gas scrubbing for H,S removal and CH, enrichment (3-stage
injector—type scrubber with Cl; as aid), 1195

Gas separation (hydrogen sulfide removal) (By solvent
extraction), 823



FUEL GAS/DESULFURIZATICN €X4

Gasification furnace (Gasifier for solid fuels;
production of high-calorific-value gas free of H,S and
COz 3, 4871

German use of low-grade fuel with rich oxygen (Pressure
gasification tc produce a 456 B.t.u. gas), 669

How to rid natural gas of undesirable sulfur compounds
(Treatment with N2UH, Fe cxide, Na,CO,;, 2-stage
phenolate, phcsphate gas, and aqueous amine), 799

Humidity effects in the iron oxide process for the
remcval of hydrogen sulfide from gas, 262

Hydrogen sulfide removed by tripotassium phosphate (At
operating temperature cf Z2009F), 539

Hydrogen sulfide absorpticn in alkaline wash liquors and
their regeneration, 312

Hydrogen sulfide removal frcm gases (Removal by at least
3 washing stages in series using aqueous carbonated
alkali suspension of hydrated Fe cxides, Fe carbonate,
and basic Fe carbonate), 7€3

I.G.E. and the development of gas purification processes
(32 references; ammonia recovery; hydrogen sulfide
removal; benzene and naphthalene recovery; organic S
compound removal; CO and CC, removal; gas drying), 487S

Increasing the desulfurizing capacity of gas-purifying
agents (Effect of CO, ¢n desulfurization), 1310

lron oxide reagent (Use for removal of H,S in fuel
gases)y 7€4

Lime for scrubbing gas is efficient economy, 270

Liquid purification (Remcval of H,S from town gas), 835

Low sulfu~ fuel by pressurized entrainment carbonization
of coal (Pressure carbenization at 19009F and 400 psig
mathematical model useful in predicting S content of
chars), 190

Milk-of-lime wash of producer gas (Cal requirements in
milk-of-lime for S and C0, removal), 619

Modern gas-purification plants (Removal of H,S from
manufactured gas by oxidation methods and
neutralizaticn processes), 640

Modern methcds for the desulfurization of gases (Review),
469

New processes for purifying illuminating gases by
removing sulfur, 266

Nickel and cobalt sub-sulfide catalysts for decomposing
organic sulfur compounds in water gas or coal gas, 612

Organic sulfur compounds in town gas and their removal
(Review of various methods), 689

Orgenic sulfur compounds in town gas. Experimental plant
for their removal (Using thiorolybdate as catalyst),
687

Pollution-free fuels (Coal liquids extracted with solvent
and lighter hydrocarbons are distilled off), 2062

Possible improvements in oxide purification practice
(Removal of H,S from town gas using Fe,0i; suggested
changes in method), 789

Problem of dry gas purification. I. Lux mass (Lauta mass)
as an active sgskeleton catalyst (Effectiveness of
hydrated Fe,0; with varying amounts of Na,0 X Al 0, for
removal of H,S from town gas), 867

Production ¢f electricity via coal and coal-cnar
gasification. R and D report No. 65, interim report No.
3 (First phase of study of potential process
slternatives for converting coal or coal char into
electricity via the production of low Btu gas for
combustion ir an advanced combined gas—and-steam
turbine power cycle), 5480 (NP-2007¢€)

Production of carbon monoxide and hydrogen from solid
carbonacecus fuels, 5178

Progress in gas purification (Revieuw), 794

Purification of fuel gases (Desulfurization by indirect
cooling followed by heating), 2014

Purification of gases (Equipment and procedure for
removal of H,S, C0,y organic S compounds, hydrocarbons,
or steam from gases), 1338

Purification of fuel gases with the use of liquids that
absorb organic sulfur compounds (Effectiveness of
primary, secondary, and tertiary aliphatic and arcmatic
amines ), 1002

Purification of coke gases by a process analogous to the
Thylox method, with sepsration of elementary sulfur
(Reaction of Ne,AsO; with H,;S8), 322

Purification of combustible gases frowm organic sulfur
compounds (Review with 27 references), 967

Purification of fuel gases (Remcval of § compound, such
as CS,, COS, thiols, thiophene, and H,S, and by virtual
elimination of CO), 1307

Purification of coke oven and other fuel gases from
sulfur, 1200

Purification of fuel gases (Washing with organic poler
solvent such as methancl or acetone st -300), 1293

Purification of gases by removel of hydrogen sulfide with
amino alcohol soclutions (Desulfurization of shale gas),
874

Purifier syatems for rewoval of hydrogen sulfide from
fuel gases (Series of Interconnected containers
containing Fe oxide), 1336

Purifying gases such as water gas (Removal of H,S with
active charcoal), 524

Purifying ges wixtures such as fuel gases (Washing with
solution of alkal{ salt of dichlorophenate and free

dichlorophenol), 614

FPurifying a fuel gas containing hydrogen cyanide,
tydrogen sulfide, and armcnie (Gas scrubbed in aqueous
alkali solution containing small particles of S tc
remove 95% of HCN, 90% of H,S, and 20% of NH3), 2056

Purifying fuel gas (Containing H,S and €0, using
circulating alkaline sojution), 282

Purifying gases (Gas is passed through solution or
enulsfon of piperidine or its homologs), 295

Purifying fuel gases cf hydrogen sulfide and carbon
dioxide (Use of aqueous solution of ethylendiarine),
1235

Recovering sulfur from gas (NONE), 731

Recovery of elementary sulfur fror fuel gases (By
precipitation using cxides of N), 703

Recovery of sulfur frem fuel gases (Review), £48

Recovery of hydrogen sulfide in the gaseous mixture as
free sulfur, 824

Reccvery of sulfur from flue gas by the use of ammonia,
793

Recovery of sulfur from gases with thiocarsenate
solutions, 859

Refining cf motor-fuel gas (Removal of organic sulfur
compounds by oxidation with air in the presence of
Fe,03 acting as a catalyst), 630

Removal of sulfur compounds from town gas by catalytic
hydrogenaticn (Co thiomolybdate catalyst at 3400 to
convert organic sulfur compounds to H,;S8), 666

Removal cof sulfur dioxide, from gases, 979

Removal of organic sulfur from gases and vapors such as
city gas (Using an activated alkali carbonate such as
that of Na), 613

Kemoval of H,S from manufactured gas by use of Fe oxide,
649

Removal of organic sulfur from gas (Removal of compounds
such as CS,, C0S, and thiols in 6-stage process ), 746

Removal of hydrogen sulfide from gas by using an organic
oxygen carrier (H,S oxidized to H,0 and S; compiete
removal possible because reaction is not reversible),
1068

Removal of organic S compounds from town gas (Using a
catalyst consisting of a bauxite support impregnated
with a solution of Cu thiomolybdate), 657

Removal of hydrogen sulfide from gas mixtures (Crude
hydrocarbon gases passed hrough chawbers with addition
of air and steam, and heating indirectly with ceramic
bodies to produced little or no H,$), 117€

Removal of sulfur, vanadiuw, and alkalies froms heating
and combustion gases (Gases purified by reaction with
basic compounds such as Cal or MgC at §00-8000;
catalysts such as Fe,03 or V045 used to oxidize S0, to
SC3), 1303

Removal of hydrogen sulfide from fuel gases (Treatment
with Fe oxide), 937

Removal of organic sulfur compounds from gases (Using
Cu--Cr catalyst on activated carbon followed by Ni
hydroxide catalyst to remove H,S), 674

Removal of carbon dioxide and hydrogen sulfide from gas
mixtures (Gas mixture brought into contact with aqueous
K2C0, solution at more than 50, preferably 350, psig
end above 200°F, preferably 2359F), 1334

Removal of volatile sulfur compounds from fuel gas (Use
of scrubber containing solvent, such as petroleum or
coal tar oil, distilling at 220-3600), 1372

Removal of H,5 on oxidized iron (Removal from fuel gas
produced by gasification of coal), 1968

Removal of H,S from gases by means cf K, Fe{(CN)¢ solution,
213

Removal of H,S from town gas with particular reference to
the Thylox process (Review), 651

Removal of organic sulfur ccmpounds from city ges (Use of
Luxmasse impregnated with Na,CO3, or NaCOH~~Tj(OH )4--
Co(0OH),~-Ni(OH)z, or Cr(OH),; at 250-3000), 748

Removal of sulfur compounds from fuel gas (Two absorption
stages with cycling absorbents), 1773

Removal of hydrogen suifide from gases by using organic
oxygen carriers (Use of quinones and pyrocatechol as
oxygen carriers), 1382

Removal of hydrogen sulfide from compressed [ fuel] gases
by the Koppers potash process, 573

Removel of hydrogen sulfide from fuel gases (Study of Fe
oxide form most suitable and attempt to improve speed
of reaction), 658

Removal of sulfur compounds from fuel gases (Using Fe,
Coy Ni, Zn, or Sn mclybdate as catalyst), 659

Removal of hydrogen sulfide from gases (H,S removed from
fuel gases by washing with aqueous soiution of
suspension containing compound or compounds of Zn or
Cus such as oxide, hydroxide, or carbonate which react
irreversibly to form insoluble Zn or Cu compounds),
1103

Removal of organic sulfur compounds from city gss by wood
charcoal (Passage of gas over charcoal for remsoval of
organic sulfur compounds), 623

Removal of S from gas by bringing in contact with heated
catalyst formed of Zn0O, 283

Removal of sulfur compounds from fuel gases ( Removal of
organic S compounds by passage of gas over catalyst of
active oxide or sulfide of Fe), 1309

Removal of nitric oxide, hydrogen cyanide, and hydrogen
sulfide from gases (Use of Fe oxide), 813




femoval of hydragen sulfide from gases (Use of Fe oxide
to rerove HpS; equipment), 814&

Removal of organiec sulfur from town gas (Reduction of
organic S te 10 grains/l00 eu. ft. or less by oxidation
of €S,y CGSy and thiels te S0y; removal of SO by
scrubber), B39

Reroval of hydrogen sulfide from gases (HpS§ removal using
ferric ferrocyanide by adding sufficient FeSO, to rezect
with HCM; washing at 20-300), 782

Removal of hydragen sulfide from gases (By passage
throuch S or 6 towers containing @ suspension of FepOg
in Ne ar MNHe carbonate sclution), 707

Removing hydregen sulfide from gases (By passing through
suspensicn af vasic ferric szlt in 2 ferric salt
solution), 211

Removing hydrogen sulfide from a gas mixture with a
purificztion materizl and then revivifying that
material, B2E

Removing hydrogen sulfide from fyel gas (By contact with
2 salutien af two electrclytes such as HgPO., and
(NH4 )80, ), 38E

Pemoving zulfur dioxide from fuel gas (Use of high-
frequency eleciric discharge), 402

Remcving sulfur compounds fram gasecus fuels, with the
recavery cf elerentary sulfur, 749

Hemoving sulfur dioxide fror fuel gzces at thermal
generating plants for electric power. IIT« Effect of
the nzture and preliminary treatment of & reagent on
the degree of purificstien (Remaval of § dioxide using
lime; ta chtain high degreze of purificatieon, ground
chalk ar lime shoula be used}, 1419

Removing weak gaseous acids from geses (Use of diamines,
polyaminesy 2nd salts af arine—, imino~, or tertiary N-
acid derivatives), 458

Report of Orgenic Sulfur Comnittee (Use of piperidine and
morphalineg far removal of qrganic sulfur compounds from
gases), 690

RFeport of Committes of Enquiry on Sulfur Removal [ from
town's gas] (Bemaval cf arganic 5 compounds using
active C or ail wzshing), 622

Report an the remcval eof sulfur compounds from town gas
down ta 10 grains per 1C€0 cubic feet (Active C process
for benzene extracticen to remove thiophene and-some
CSz; catelytic processs te remove CS,; and little of
thiaphene )y 441

Restricting emission of hydrcgen sulphide and other
sul phur~contzining campounds, except sulphur dioxide,
from gas generaztors in ccke, gasy and coal-constituent
pracessing plants (Specifications on air pollution),
121€ (FB-221191-T)

S in fuel gases, 6§20 .

Semi-industrizl terzts on ligquid purification [of city
gas ] (Steztsmijnen=-ltto process), 733

SNG - where willi it come from, and how much will it cost
(Coz) gasification znd desulfurization of resultant
fual gacy, 1739

Solid chemical sbsorbents for gases. Part A: removal of
hydragen salphide from ceal gase. (Chap. B) (Catalytic
removz}] of organic sulfar compounds fron fuel gas),
16848

Stretfard preocess (Sweetening of natural and industrial
gases bycamplets removal of H sulfide and partial
remaval of organic § compounds), 1950

Studigs and axpeviments on the dry purification of coal
gase Ya Hewlew of the known facts and the technique of
dry purification (Removal of HyS by Feplz), 725

Studies and experiments on the dry purification of coal
gase ILe Experimental research on laboratory samples of
purifying masses (&ctivity of pyrites ashes and red
mud}y 726

Sulfides remaval from fuel gasesz containing no oxygen,
1383

Sulfinsl prece=s (Ramaval of acidic gas constituents such
as H sulfide, C dioxide, and mercaptans from nreutral,
refinery, and synthesis gases), 1962 :

Sulfur removal from fuel gases by dry methods (Chemistry
of the process using Fe oxide), 862

Sulfur remavals. Beport of the Institution of Gas
Engineers' Committee of Inquiry (Removal of organic S
compounds from town gas by the active carbon process,
the gil-washing process, and the catalytic process),
625

Sulfur vemaval {rom gases, 1377

Supplemental pipeline gas from coal by the hydrane
process (Direct conversion of coal with H to give CHj;
1100 ps=i of H flowing upward through free-falling
palverized coal at 7259), 8331

Supparted catalysts for removal of arganic sulfur
compounds from ecembustible gases (Activated Alp03 is
dehydrated and heated ta 1250-13500 to give corundum
{ox——81,05); porous product scaked in solutien of Ni
sulfate; pellets are dried at 1009; Ni sulfate reduced
by cozal gasz te NizS, to be used for decomposition of
arganic § compounds), 1222

Synthesis of gasoline from carbon monexide and hydrogen.
LXVII. Besulfurizing ability of various metal
hydrexides (Removal of organic S compounds using
hydroxides of Fe, Ni, Cos Cus Hn, or Cd with
kies=zelguhr), 60E3

Synthetic fuel gas purification by the Selexol process
(Selective removai of H,S and CUS), 1967

635 FUEL GAS/PRODUCTICON

Treatment of hot gases with CaCl, sclution prior te
removal of sulfur with metallic exides in alkalies, 286

Use of pyrite cinders in toun—gas purification
(Comparison with natural iron oxides for H»S removal),
912

Use of water—~works mass inrn dry (sulfur) purification
(Removal of H,S from manufactured gas), 1015

Washing out carbon dioxide and hydrogen sulfide from raw
gases (Use of acetone, CH3zCOOC:Hs, CH3COOCyzH;; use of
metal halides to react with H,S), 930

Wet purification of illuminating gas. I. Separation of §
by metal thiosulfate. GQualitative study af the
reactions 8C0p + 2HzS = 2Ho0 + 3S and HzS,0z + 2HaS =
3H,0 + 4S. Blank tests wmade at the *'Catalana de Gas,y''
Barcelonz,y August and September, 1918, 617

FUEL GAS/DRYING

1.G.E« and the development of gas purification pracesses
(32 references; ammonia recovery; hydrogen sulfide
removal; benzene and naphthalene recovery; organic §
compound removal; CO anrd CO, removal; gas drying), 4875

FUEL GAS/ENRICHMENT

Fuel gas enriched with methane (3002, catalytic
production from CO-~H and CH, diluent gas), 4152

FUEL GAS/PRODUCTION

Advances in the field of gas production in 1936. II
(Review of patent literature), 3265

Alternative methods of gas producticon, 3869

Apparatus for producing pipeline gas by bydrogenatiaon of
caal (Coal converted to methane by reaction of H at
elevated temperatures and pressures), 5$5219

Application of oxygen in large quantities for the
manufacture of illuminating and synthesis gases from
coal (By complete gasification), 3598

Autogenous carbonrization for the continuous production of
coke and gas (Description of equipment), 4870

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

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

Changes of combustion praoperties of gas produced by means
of pressure gasification of coal after carbon dioxide
removal and carburetion, 5003

Char oil energy development. Period of operation July
1972-June 1973. R and B report No. 73, interim report
No. 2 (Engineering data tc be used for design of
commercial plant, commercial potential of praducts of
COED process), 7181 (NP-20129)

Chemicals from coal hydrogenation (30,000 barrel per day
plant would produce 6.1% tar acids, 50.8% aromatics,
16.4% LPG, and 26.7% gasoline), 2802

Chemistry in ges manufacture (Review with 42 references),
3506

City gas from coal by selfignition in a generator (Gas
generator is charged with coal, sealed, and pressure
increased to 30 atm with superheated steam), §433

Ciean fuel gas from coal gasification (Lurgi process
followed by Alkazid wash to remove HoS from the fuel
gas)s 1697

Clean power from dirty fuels (Production of fuel gas by
Lurgi gasification of coal), 1783

Coal and techmnical alternatives (Power production based
on lean fuels produced by coal gasification), 5201

Coal can also yield liquid fuels (Laboratery
experiments), 6888

Coal feeding to a high—pressure gasification process
(Finely divided coal at atmospheric pressure mixed with
carrier gas at pressure above that of gasification),
5008

Coal gasification (Oxidation of coal particles in molten
Na sulfate; S compounds removed by Na carbonate), 5548

Coal gasification for electrical power (Economics of use
of fuel gas derived from coal), 5282

Coal gasification for electric power generation (Use of
fluidized-bed reactors), 5483

Coal gasification plants may be solution to U. S. gas
shortages (Production of c¢clean fuel gas, synthesis ges,
or high Btu gas from coal by Koppers~Totzek process),
1761

Coal gasification (Production of high-methane-content
natural gas subtitute), 5566

Coal gasification (A cyclic process for the production of
fuel gas), 4476

Coal gasification, a state—of-the-art review (Chemical
principles of coal gasification, developments from 1935
to 1950, and from 1950 to 1973, producticon of synthetic
natural gas and low btu fuel gas from coaly and
underground gasification of coal; reviews with 52
references; diagrams and flowsheets), 5327

Coal—-to-gas system makes two fuels from one lump of coal
{Garrett pyrolysis process), 7188

Cozlplex. Gas, gasoline, and electricity from coal
(Review with 78 references), 6998

COED [Char Oil Energy Development] plant for coal
conversion (Pyrolysis of coal with heating value 12.800
Btu/lb), 7166

Coke and gas praduction of gas works, with special
attentiaon to the use of noncaking or poorly caking
coals, 3834
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Combined gas/steam turbine operated power plant using
pressure gasification of coal in the Kellermann power
station at Luenen, 5230

Combustible gas (Gas production from coal carbonization
equipment is increased by using carrier gas derived
from gasificaticon section of 2-stage complete
gasification plant), 4517

Commercial and industrial fuel gases from coal, 4911

Continuous production cf combustible gases (Combustible
gases (fuel gas, synthesis gas, and H) produced by
reformation or gasification of carbonacecus material ),
4868

Conversfon of coal to clean power (Comparison of Lurgi
and Agglomerating ash processes of gasification fecr
production of clean fuel gas for use in combined cycle
power plants), 5264

Conversion of solid fossil fuels into hydrocarbons
(Production of liquid fuels, city gas, and chemicals),
3010

Conversion of liquid hydrocarbons into fuel gases
(Hematite catalyst, 1450-6500F ), 4244

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

Conversion ¢f carbonaceocus, solid fuels to principally
methane (Reaction in lst 2cne: C + 4H, » 2H, + 32.750
Btu; in 2 nd: 0.5CH, + H,0 + 2H, + 05CO, + 35.545 Btu),
4266

Cracking process in gas-making industry (1250 Btu), 7046

Decomposition of coal substances of Northern Bohemian
lignites under increazsed pressure (Gas obtained at high
pressure contained more methane and less H; increasing
gasification temperature decreased semicoke and tar
vield and increased gas yield), 5092

Design and preliminary operation of a slagging fixed-bed
pressure gasification pilot plant (4-section pilot
gasifier built), 4801

Determination of temperatures in underground gas
producers on the basis of measurements of the degree of
swelling of rcoef rocks (Air used as oxidizing agent),
5101

Development of new processes of coal gasification (Review
of rethods of manufacture of substitute natural gas
with 10 references ), 5342

Down-draft coal gasificaticn pilot plant (Equipment),
4818

Economic evaluation of a process to produce ashless, low-
sulfur fuel from coal, 51€3

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

Economics of jenerating clean fuel gas from coal using an
air-blown two-stage gasifier, 5235

Effect of roisture in ccal on its pressure gasification
(Effect of 13.5-37.7% by wt. water; effect on 0O
consumption), 4972

Enery-producing gas from fine-grained coal (Gasification
of fine-grained coal in fluidized bed with inert
substrate at more than 2 atm with steam--air blast),
5454

EPA sponsors coal corbustion process (Gasification of
coal with air in molten Fe bath producin fuel gas),
5506

European gas economy, 3718

Finding fresh uses for coal (Flow charts, brief
descriptions, and eccnomic calculations for new coal-
processing methods developed by US companies), 5053

Fixed-bed gas generator with liquid slag removal at
atmospheric pressure (Fluxes used were pig iron slag
and dolomite), 5001

French experimental station for the manufacture of city
gas and synthesis gas from Fuveau Basin lignites. I.
Experimental station at Digoin (NGNE), 3609

Fuel gas, especially synthesis gas (Presence of tar and
hydrocarbens in gas from tituminous coal prevented by
exposing fpcwdered ccal to such high temperatures that
hydrocarbcns are decomposed), 4823

Fuel gas (Gas of high calorific value made from solid
powdered or finely grained fuels by making starting
waterials react with air cr 0O, steam, and CD,), 4338

Fuel gas (Heating value of 15000 Btu/m3; made by
gasification of solid fuel; 3 reaction zones; obtain
gas high in CH,), 4011

Fuel gas (Production of combustible gas by heat-
regenerative cyclic process in which hydrocarbons are
caused to react with oxidizing gas in presence of
catalyst at high temperature), 4043

Fuel gas, 4272

Fuel gas (Hydrocarbon distillate (b.-18 to 163¢) brought
fnto contact with carbonized coal at 7040), 4496

Fuel gas, especially synthesis gas, from gas generators
with tapholes (Fluidized bed gasification of coal or
dry lignite), 4524

Fuel gas by in-situ partial combustion of a coal seam
(Bore holes provided at ccal seam for introducing
materjal and reoving praducts; nuclear reactor
preferred to heat materials, e-g.; wadter, hydrocarbons,
for injection), 5011

Fuel gas from low-grade bitumincus cocaly 4008

Fuel gas from a granulated solid fuel (Coal gasified with
air in fluidized bed), 3800

Fuel gas from molten iron coal gasification (190-940
Btu/ft3) (Review with 3 refereneces), 53%£9

Fuel gas from solid fuels (Fuel gasification with 0 and
steam at 15-30 atm and under dry ash-removal
conditions), 4898

Fuel gas of high calorific value and synthesis gas low in
methane (From gasification of coal in a 2-zone
generator), 4523

Fuel-gas production by the gasification of caking coal
dust, 4588

Fuel gas plants for the process industries burn coal
cleanly, efficiently (Description of Gas Integral fuel
gas generator), 5627

Fuel gas production frcm granular and powdered fuels
(Fuel is brown coal dust; gasifying agent is mixture of
steam, air, and 0; equlipment), 4684

Fuel gases (Prcduction in fluidized bed of finely divided
coal or coke), 3802

Gas generator for fluidized-bed gasification of fine-
greined fuel (Gas generator consists of sections for
drying, semicoking, coking, and gasification), 5021

Gss generation under pressure from coal, gasoline, and
natural gas (Quantity of steam necessary for
gasification reduced and content of CC lowered by
conversion of CG; cracking of raw gas increassed H
content), 4985

Gas manufacture. I. Process survey (Growth and
developrent of British gas industry 1955-65 and major
coal-based gas-production processes (Lurgi,
carbonization, and water gas) are reviewed), 4947

Gas~turbine fuel from a pressurized gas producer (Tests
of 3 coals used in modified pressurized gas producer),
3991

Gases for use as fuel (Liquid and solid fuels
hydrogenated at S0-150 atm and 800-900° to give gases
rich in methane), 300€

Gasification of solid fuels for the production of fyel
gas of low carbon monoxjide content (Optimum conditions
for pressure gasification of coal and generation of gas
low in CO similar to coke-oven gas to town gas; usual
conversion catalysts of oxides of Fe and Cr can be
used, also oxides or sulfides from Groups VI and VIII},
4794

Gesification and desulfurization of coal for power
dgeneration (Program for developwent of coal-burning
power station that can meet future stack emission
standards; coal-processing system that prodqces S-free
gas), 5418

Gasification &f Rhine brown coal with Rhine water (Pilot
experiements on gasification of crude lignite
coentaining 55% water), 5389

Gasification cf solid fuels, 4370

Gasification of fuels by oxygen (Gasification is more
effective when enriched gas and steam-0 blowing were
used instead of steam-air blowing), 4751

Gasification of fine coke and coke~coal mixtures
(Production of a gas with a heating value of 1261
calories), 3304

Gasification of low volatile fuels, 3413

Gasification of brown coals in a fluidized bed under
pressure to obtain fuel gases for use in thermal power
stations (Efficiency of gasification increased from
57.6-64% at low pressure to 70-72.5% at 20 atm), 5029

Gasification of solid fuels (COperation cf industrial
fuel-gas generators), 4941

Gasification of high~sulfur coals in a fluidized bed
under pressure {(Good quality fuel gas (heat of
combustion 1100~1270 kcal/cu m) obtained by continuous
steam air fluidized bed gasification of high-S), 5416

Gasification of water-containing coal (Material heated by
He gas (e.g., exit gas frcm nuclear reactor) or by
plunging through molten Pb at 1000°), 5175

Gasifying underground coal deposits (C dioxide reacts
with C in coal deposit to fom CO; conbustile gas
product is of much higher quality than gases otained by
blowing air into coal deposits), 5173

Generation of heating gas from solid fuels (Gasification
at high temperature; use cf hydrocarbon oll 1o reduce
carry-over of coal particles in gas stream), 4031

German utility plans 800 MW combined cycle plant using
coal gasifier (Uses Lurgi coal gasifier), 5E53€

High B.t.u.~content gas from carbonaceous solid fuels
(Thermal efficiency of production of illuminating gas
increased by operating at above 30 atm), 4597

Hydrogasification of pretreated coal for pipeline gas
production, 5046

Hydrogasification of pretreated coal for pipeline gas
production (Tests at 1000 psig and between 1200 and
1900°F ), 4988

Hydrogenated COED oil (Conversion of coal by fluidized
bed pyrolysis into gas, ocil, and char; catalytic
hydrogenation plant constructed to hydrogenate oil;
desulfurization; production of gasoline, middle
distillate, 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 of gas production in 1937, 3290
Interaction of water vapcr with the carbon of solid fuels




under presszure (At higher pressures, yield of ges from
action of steazn on hat € {ncreazes, but percent
conversion af H,0 decrezses), 7427

Lurgi pressure gasification as 2 modern method for
processinc coal into eynthetic gas (Review with special
application to India), 5140

Natural gase pracessing plant (Segaration of gaseous
compeounds znd liquid condensate; production of fuel
gas,y stabilized candenszte for gasoline blending, low
pressure cas far inducirizl and demestic fuels, and
elemental 3: HpS absorbed from geseous streams with 20%
aqueous maonnethanolamine and oxidized to §), 1142

New fuelse Old cozl (Design and constructien of
gasificztien reectors; liquid fuel production using
fluicdized bed techniques), $289

Office ¢f Coal Resezvch continues liquid extraction
prcjects (Feview of prejects for coal conversion inta
city ges 2nd gascline), €828

Oxidizing—pressure distillation of solid fuels (Use of
compressed 1, and superhsated steam), 3387

Perspectives cf utilization of pulverized fuel for
producticn of technical and heating gas (Pyrolysis
carried oui in tubular reactors with exterior heating;
flow of stear used to carry fuel dust through reactor;
fuels are gocd raw materials for gas production;
calorific value of raw gas from bituminous shale was
>2500 Kecal/w?; schieved complete decomposition of tar
and increzsed yield of light gascline), 7117

Fhysical enrd chemical reactions of carbonization (3000
ft3 gas/tar with heating value of 700 to 800 BTU and
cil yield double that of other processes), 122

Pipeline gas from coal, 38834

Pigeline gas from coal by methanation of synthesis gas
(Qver 90% H + CO zenversion to methane maintained for
extended periods operating at 30-300 psig and 600-
9009F; maszt active catalysts were Ni on kieselguhr and
z novel Raney Nij 108 references), 4874°

Pipeline gas from coal using nuclear heat (Pipeline gas
cannat be manufactured at low enough price to compete
with natural gas), 4908

Fipeline gas from coal by wmethanation of synthesis gas,
4888

Fower plant integrated with pressure gasification of coal
(Pradaciion of fuel gae ta run gas turbines), 5221

Preparation of substantially carbon monoxide—free gases
of high ezlarific value (CO-containing gaseous mixture
treated with Ni catalyst zt 400-6009 at 10-20 aim;
cetalyst praferzhly 3-20% Ni on oxide of Group II),
4932

Prepzratian of & gasgs siwmilar to natural gas from coke-
oven gac (HBotine and steam added to coke—oven gas;
mixture p2ssed through cataluyst bed containing Ni and
1% 2lkzli op aluminium axide at 500% and 20 atm), 4970

Prepzration af gzseous fuels——gas from sclid fuels
(Review), 3715

brewcure gavificztion 2f same noncoking coals, 5213

Process and eguipment far the production af fuel gas or
fuels (Reduction of ceal by CO;), 3554

Proceszes for the manufacture of synthetic gas
(Caomprehensive summzry with 46 references), 3332

btrodusing fuel gas from sclid carbonzceous fuels, oxygens
and stesm, 47032

Production of city gas from solid and liquid fuels (Study
af ga=ification af coal under pressure and cembination
with gagification of liquid hydreecarbons or with
carburetion of H-rich gzs from natural gas), 4984

Production af gas from ccal by the Kappers—Totzek
pracess (Hatio of calerific value of gas to that of
coal war 75~77%), 5407

Prodactiaon af 2 fuel g=z from coals of the Angren
depasits {n the gas producers of *'air—feuntain'' type
(Gasificatian of low—-grade brown coal fines can be
commerciaslly realized in air—fountain circuletion type
oas producers without preliminary beneficiaztion of raw
Tuel ), 4186

Production of gases containing methane (Finely divided
carbonacegus material Is heated at 800-10000 in H),
5018

Production of fuel gas from carbonaceous solid fuels
{Slurry of crushed soal passed through heating coil to
puiverize and heat coaly fine coal is carbonized by hot
gases: composition of product is H 40, CH, 46, CO 12,
Ni, €O, 1, and HpO0 1X), 3918

Praductien of desulphurised liquids and gases from coal,
53485

Production af municipal gas by gasification of solid fuel
(Histariezl review of gas production; advantages of
high-pressure system}, 3651

Praductian aof carbon monoxide and hydrogen from solid
carbanaceous fuels, 5178

Praductian of high—value anti-knox fuels by ecracking low—
temperature coal tar (approex. 4509C and 7 atm and 17
atm; 1300 BTU gaxr), 7041

Productian of synthetic fuels from cozl by hydrogenation
under medium pressures (Production of gasoline, diesel
af iy gas and char), 6858

Praduction af =ynthesis gas and lean gas from coal and
ail (Review with 26 references), 4873

Praspects for utilizztion of gases containing carbon
mancxide and hydrogen in synthesis of chemicals and
fuels (Use of CO and H from cheap brown ceals in

637 FUEL GAS/PURIFICATION

synthesis of chemicals, Iiquid fuels, and high
calorific value gas; equipment), 4744

Purification of coke—oven gases and production of a
combustible gas rich in hydrogen and carbon mcnaxide
(Crude coke-oven gas purified and most of ar,
aromatics, naphthalene, nitrogen compounds, and S
compounds removed using steam and oxide or sulfide
catalyst), 1371

Rapid high—temperature high-pressure hydrogenation of
bituminous coal (Noncaking high-velatile coal gasified
in H at 850-9509; product gas contained 25% methane at
500 atm and 9000), 5048

Recent trends in some aspects of coal processing. Non—
fuel uses of cozl (Review of research work in USA on
nonfuel uses of coal; projects aimed at coal conversion
intc gasoline, liquid fuel, and gas of high calorific
value; plasma processing of cozl and irradiation with
flash of high intensity light included)y S050

Relation of the process of underground gasification of
coal to the type and rate of flow to the gasifying
agent, 4989

Russian coal gasification (Joint USA-USSR effort to
produce fuel gas), 5496

Separation of tars from condensates formed during city—
gas production (Coal gasification with O-steam
mixture), 5380

Slagging fixed-bed gasification of North Dakota lignite
at pressures to 400 psig (Pilot plant for production of
coal gas), S5176 (BM-RI-7408)

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

Solid and high guality liquid products from coal (Gas
with calorific value of 8000 keal/cu m produced), 691§

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

Sulfur recovery in the manufacture of pipeline gas fram
coal (Overall S recoveries are 91 and 81% for low— and
high-S coals, resp.), 5165

Supplemental pipeline gas from cecal by the hydrane
praocess (Direct conversian of coal with H tc give CH;
1100 psi of H flowing upward through free-fallirg
pulverized coal at 725%), §331

Synthesis gas also useful as fuel gas (Plant in which
production of synthesis gas in combined with production
of fuel gases; Fe or Co catalysts; part of CH, used as
fuel gas aund rest cracked with 0 and recycled as
synthesis gas), 4123

Synthetic fuel gas purification by the Selexol process
(Selective removal of HpS and COS), 1967

Synthetic fuels: straw man or strong man in energy crisis
(Research should emphasize low Btu gas production, cozl
liquefaction, oil shale canversion, and new coal mining
methods), 5509

Synthetic pipelinre gas from coal by the HyGas process
(Gas is all methane), S1€6

Technique of gas manufacture (Review), 3312

Techniques for the canversion of coal intc liquid and
gasecus fuels in the United States, 6784

Theory of gas producer. I, 3722

Thermal cracking of tars and velatile matter from cozl
carbonization (Cracking at S00-10000), 177

Three—stage gasification of coal (CH,—high fuel gas
produced by coal gasification of O-steam mixture at 50—

- %70 atm and 1370, 870, and 815-9000, resp. catalytic
conversion of synthesis gas produced), G536

Trends in gas manufacture (Historical review of synthetic
gas production), 39€4

Two~stage process for production of chemical
intermediates, motor oil and gases by hydrogenaticn of
Cheremkhovo coal tar (Hydrocarbon gases), 2911

Tuwo~stage gasification of coal (Production of CHy—
enriched fuel gas; charred material reacts with O abave
13708 and above 70 a2tm to give synthesis gas; this
reacts with coal and steam zbove 8700 and 70 atm to
give product gas containing H, CHsy and oxides), §521

Two—stage coal gasification with forced mixing (Fuel gas
containing more than 70 vecl.® methane), 5530

Two~-stage gasification of prefreated coal (Two—stage
process far production of methane; 1st stage, fine
particulate coal and steam react at 13700 and 50 aim to
give H-~rich synthesis gas; methanation in Znd stage
when partially carbonized coal reacts with synthesis
gas at 8700 and above 50 atm; final product is fuel gas
of at least 708 CH,), 5531

Underground gasification of coal (By regulzted admission
of a2ir and electric ignition), 3283

Use of a refinery LP [liquid product] madel ta determine
value of coal derived liquid (Development of design for
converting coal into high Btu pipeline gas and liquid
suitable as feedstock tec petroleus refinery), 5263

Waverly Association of Gas Managers. Presidential
address, 2382

FUEL GAS/PURIFICATION

49th Report of the Joint Research Committee of the Gas
Research Board and the University of Leeds. Catalytic
synthesis of methane for town—-gas manufacture



FUcl GAS/PURIFICATIGN 638

(Preparation of catalyst and purification of gas), 3420

Alkazid prccess (For selective absorption of H sulfide
and for the simultaneous removal of H sulfide and €
dioxide at atmospheric or higher pressures), 1958

Ammonia and hydrogen sulfide abscrpticn simultaneocusly
fror industrial gases (Armcnium sulfite--bisulfite),
277

Benfield processes for substitute natural gas and fuel
gas purification (Activated potassium carbonate is
abscrbent ), 1859

Catalytic conversion of fuel gases containing carbcn
monoxide and organic suifur compounds (CO converted tc
CO, and H by steam and elimination of H,S and organic S
compounds bty means of Fe oxide catalysts that may
contain inert carriers and Mn, Cr, or Cu promoters in
fixed ar fluid beds), 1335

CO, acceptor gasification process (Brief description of
process; heart of process is steam gasification of
carbonacecus fuel in presence of lime-bearing
acceptor ), 4914

Commercial production of synthesis gas from low-grade
coal. III. Gas purification, 4572

Development of the conversion of coal. Ill. Coal as a raw
swaterial far gaseous products (Review of 79 German
papers on cocal gas prcduction, processing and uses
(1926-1941)), 3364

Enriching producer gas (Removal of CO,, K%, and SO, by
physical and physicochemical means), 532

Fuel gas, 1305

Gasification furnace (Gasifier for solid fuels;
production of high-calorific-value gas free of H,S and
€3, ), 4871

Hyorogen sulfide removal from gases (Scrubbing of gas
with liquid containing basic material plus a phenolic-
type material; activated C used as absorbent), 678

1.G.E. and the development of gas purification processes
(32 references; ammonia recovery; hydrogen sulfide
reroval; benzene and naphthalene recovery; organic S
compound remcval; CO and CO, removal; gas drying), 4875

Milk-of-lime wash of producer gas (Ca? requirements in
wilk-of-lime for S and CC, removal), 619

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

New modification of the Feld polythionate process
(Removai of H,S and NH,y), 304

Crganic bases for gas purification, 316

Pressure gas producer and its application in city-gas
manufacture (Water gas production at 6000 and 18
strcspheres pressure without catalysts and purification
by pressure scrubbing), 3211

Production ¢f carbon monoxide and hydrogen from solid
carbonaceous fuels, 5178

Purification of fuel gases (Desulfurization by indirect
cooling follawed by heating), 2014

Purification of gases (Equipment and procedure for
removal of H,S, CO,, organic S compounds, hydrocarbons,
or steam from gases), 1338

Purification of synthesis and fuel gases (Washing of
gases with polar agent, e.g., MeOH, at ¢0C and at least
20 atm), 850

Purification of fuel gases (Fuel gas purified at >10 atm
and <-10° with organic, polar, HzO0-soluble liquids,
e.g.y CH30H or acetone), 1292

Purification of fuel gases (Washing with organic polar
solvent such as methanal or acetone at -300), 1293

Purification of fuel gases (Removal of S compound, such
as CS;, COS, thiols, thiophene, and H,S, and by virtual
elimination of CO), 1307

Purification of [fuel] gases (General discussion), 5§31

Purification of gas by the glycol~amine process (Gas
bubbled through aqueous solution containing ethylamine
and ethylene glycol), 769

Purification of coke-oven gas (Removal of water, tar,
naphthalene, and sulfur), 624

Purification of carbon monoxide—containing gases (CO-
containing gases, especially those produced by dry
distillation or gasification of fuels), 883

Purification of fuel gases (Removal of H,0, 0, H,S, SO,.
NH;, HCN, NO, and organic compounds), 773

Purification of town gas by means of oxide of iron, 306

Purifying fuel gas (Removal of NH3 and H,;S), 328

Purifying gas containing ammonia and hydrogen sulfide
(Treatment with H,SO0, and then a suspension of Fe oxide
in aqueous Na,CO;), 293

Purifying a fuel gas containing hydrogen cyanide,
hydrogen sulfide, and ammonia (Gas scrubbed in aqueous
alkali solution containing small particles of S to
remove 95% of HCN, 90X of H;S, and 30X of NHy), 2056

Purifying gases (Absorption of NH; and H,S by washing
with (NH, )25.0; containing NHy polythionate and H,S04),
205

Purifying fuel gases of hydrogen sulfide and carbon
dioxide (Use of aqueous sclution of ethylendiamine),
1235

Purifying fuel gases, etc (Oxidation of H;S to SD, by
passing over heavy metal catalyst contalining 10 percent
of second netal or compound), 220

Recovery of by-product nitrogen and sulfur in the coke-

oven and gas industries (Review of Koppers, Sesboard,
Ferrcx, Thylox, and Nickel, Kohientechnik, Bahr, and
Pet1t processes), 23¢
Removal of sulfur, veanadium, and alkalies from heating
and combustion gases {(Gases purified by reaction with
basic compounds such as Ca0 or MgC at 600-8000;
catalysts such as Fe,0y or V,0¢ used to cxidize SO, to
SCs)y 1303
Removal of acidic impurities from fuel gas (Ccntairing
benzene; washing with aqueous alkalire soclution of
phencl, treating with benzene-sorbing oil;
fractionation method}, 582
Removal of carbon dioxide and hydrogen sulfide from gas
mixtures (Gas mixture brecught intc contact with aqueous
¥,CC,y solution at more than 50, preferably 350, psig
and above 200°F, preferably 2350F), 1334
Removing noncombustibles from fuel gas (Removal of excess
N by scrubbing with liquid SO,; amine scrubbing;
activated C), 717
Separation of acid gases from gaseous mixtures, 743
Sulfinol process (Removal of acidic gas constituents such
as H sulfide, C dioxide, and mercaptans fror neutral,
refinery, and synthesis gases), 1962
Supplemental pipeline gas from coal by the hydrane
process (Direct conversion of ¢coal with H to give CH:
1100 psi of H flowing upward through free-falling
pulverized coal at 7259), 5331
Technique of gas manufacture (Review), 3312
Techniques for the conversion of coal into liquid and
gaseous fuels in the United States, 6784
Washing out carbon dioxide and hydrogen sulfide from raw
gases (Use of acetone, CH;CO00C,Hg, CH3C00C3H,; use of
metal halides to react with HpS), 930
FUEL GAS/PYROLYSIS
Fuel gas, 130°%
FUEL GAS/SCRUBBING
Development of the COEDR [char oil energy development]
process (Caking coals can be used without
preoxidizing), 5081
Production of carbon monoxide and hydrogen from solid
carbonaceous fuels, £178
Removal of volatile suifur compounds from fuel gas (Use
of scrubber containing solvent, such as petroleum or
coal tar oily distilling at 220-3600), 1372
FUEL GAS/WASHING
Hydrogenation of carbcn wcnoxide with simultaneous
production of fuel gas (Sclid fuel (e.g. coal) gasified
under pressure of 20-30 atm with 0 and stear; S
compounds removed by washing with CH;0H or C,HqOH),
4346
Purification of fuel gases (Washing with organic polar
solvent such as methanol or acetone at -300), 1293
Removal of hydrogen sulfide from gases (H,S removed from
fuel gases by washing with aqueous solution of
suspension containing compound or compounds of Zn or
Cu, such as oxide, hydroxide, or carbonate which react
irreversibly to form insoluble Zn or Cu compounds),
1103
Washing and cooling gases from the gasification of coal
(Gases washed with awmonia soluticn), 4900
FUEL GILS
Freeze-stable fuel cils from coal tar, 6620
FUEL QILS/COMBUSTION
Removal of sulfur from flue gases from the combustion of
fuel oils in large thermal-electric power plants
(Examination of process design, operation, and costs of
coentrol method; treatment of flue gases with ameonia
that are then purified), 1484
FUEL OILS/COMBUSTION HEAT
Solid and high quality liquid products from coal (Gas
with calorific value of 8000 kcal/cu m produced), 6915
FUEL OILS/DESULFURIZATION
Catalytic carrifer for hydrodesulfurization (Use of
alumina catalytic carriers), 1767
Coal technology: key to clean energy. Annual report,
1973-74 (Production of synthetic fuels from coal), 5567
(NP-20078)
Desulfurization of fuel ofls and flue gases, 2051
Desulfurization of fuel oils (Costs), 1914
HDS goes deeper into barrei bottom (Desulfurization of
fuel ocils; choice of process; description of
processes), 1740
Low-sulfur fuel oil frcm cosl (Using cobalt molybdate on
atumine catalyst), 6951
Options on sulfur removal processes are still wide open
(Review with 11 references on removal of S from fossil
fueis), 1766
Present condition of development of gasification and
desulfurization technology (Gasification of heavy fuel
oil or asphalt), 1652
Progress on the CAFB process for removing sulphur from
fuel oil (Reduction of S oxide emissions from power
plant flue gases by over 90%), 1785
FUEL OILS/FLOWSHEETS
Progreas in producing useful hydrocarbons froe coal
(Review of processes being developed in the USA), 6838
FUEL OILS/GASIFICATION
Present condition of development of gasification and
desulfurization technology (Gasification of heavy fuel
oil or asphalt), 1652




FUEL OILS/HYDROCRACKING
Hydrocracking of petroleuw and coal oils, 6898
FUEL OILS/HYDROGENATION

Char oil energy development. Period of operation July
1972~June 1973 R and D report No. 73, interim report
No. 2 (Enginezring data tec he used for design of
commercizl plant, commercial potential of products of
COED process), 7181 (NP-20129)

Synthicl process converts coal intc clean fuel oil
(Hydrodesulfurization for converting ccals into
nonpalluting fnel oil with very low § and ash
cantents )y 6391

TUEL QILS/PRODUCTION

Application of CIED process cozl-derived liquids in a
petroleum refinery, 7023

Ctar oil energyv develapment. Period of cperation July
1972-June 19%Z. R and D report Ne. 73, interim report
No. 2 (Engineering datz to be used for design of
commercial planty comwmercial potential of productis of
COED process}, 7181 (NP-2012%)

Characterization of cile derived from the hydrogenation
of Upper Assam coal and their comparisen with
Naharkatiyz petroleum {Distillate neutral oils of the
hydrogenation praduct and the petroleum fractions are
both useful for gasclire production but require further
hydrogenatian for upgrading to middle distillates),
6994

Coal can yield low-sulfur fuel oil (Use of H—coal process
to produce fuel oil and crude naphtha), €933

Coal technology: key to clean energy. Annual report,
1973-7¢ (Frocuctian of synthetic fuels from coal), 5567
(NP-20078)

COED caal-to-crude process maves into pilot—plant stage
(Pracess development unit yielded follawing products
(wt % af dry coal): char 54.3, oil 23.6, gas 15.0,
weter 7.0 with the gaz sonsisting of (vol. %) CO 22.1,
hydragen 51.0, methane 20.9, and ethane 6.0), 6842

COED research aims at ails gas and char from coal (Yield
from ane ten Illinois No. 6 coal is 610 kg char, 210
liters crude cil, and 136 cu m gas, or, alternatively,
560 kg chary 260 liters ail, and 280 cu m hydrogen),
6845

Develaprent af 2 wethad for stabilizing the tar from soft
coal high temperature coking (Ammenia—gassing methed),
183

Economics of the production of gasoline, fuel oil, and
aramatic chemicals from coal by hydrogenation (Coal
hydrogenztion plant operated at 6508, 2000 psi H,
10g/min coal feed rate, and H flow of 9C¢ l/min with
zinc chlaride 2s hydrcgenation catalysts), 6996

Engineering evaluation and review of CONSOL synthetic
fuel proces=s (Converts high-sulfur Eastern ccal to a
low=sulfur fuel ail), €977

Feasihility ef conversien of high sulfur tertiary coals
of Assem to energy products and chemicals, 6875

Finzl repart, developrment of CSF coal liquefaction
process (Liuefection fellowed by hydrocracking of
extrzct produces zecpetable utility fuel), 7005 (EN-
2364 )

Forming & low-sulfur residual fuel oil from a high—sulfur
coaly 6982

Garrett'= eaal pyrolyecis process (Pyrolysis at 10759F for
shart time; ylelds of 35% ef liquid products; tar
hydrogenated to give low—5 fuel eil), 7024

H-cozl production of, low salfur fuel oil. Paper No. 6 (hH-
cozl proceszs for liguefaction of coal), 6901

H-pii= and K-coal~processes (Use of fluidized catalyst),
688Y

Hydracracking of petrolsum and coal oils, 6899

Liquefaction end gasification of ‘coal (Review with
references to patents), 7020

Liquid fuels fom coal by H-coal process, €892

Low-sulfur fuel nil from coal (Using cobalt molybdate on
atumina catalyst), 6951

Low=sulfur liquid fuels from coal. Paper No. 1
(Hydrodesnlfurization and liquefaction), 3072

gil from coal, 6843

Frocees development unit results ard commercial analyses
{Anzlysiz of COED procesns), 6912

Processes for coal liguefaction and the production of low
sulfur boliler fupls. Paper No. 6 (Description and
comparison of several processes with emphasis on
Solvent Refined Coal Process), 6936

froducing fuel oil from coal (High—-pressure hydrogenation
af coal), €527

Producing heavy fuel oil by hydrogenating bituminous cozl
(Evzluation of varicus catalyss), 6742

Praduction of low sulfur fuel oils from Utah coals (Fuel
alls cantzining 0.5 and 0.25%= S were produced by
desulfurization of whole oil), 7003

Productior of desulphurised liquids and gases from coal,
5385

Praduction af eil frem coel (Methods, hydrogenration
process, Flscher-—Tropsch process, purification and
composition adjustment, gasification econemics,
synthesis, temperature, pressure, H:CO ratia,
catziysts, and synthesis economics), 6451

Progress in producing useful hydrocarbons from coal
(Review of processes being developed in the uss), 6838

Propased process and equipment revisions to the Synthetic
Fuels Frocess Pilot Plant, Creszp, West Virginia. Final
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enviraonmental impact statement, 7004 (EIS-WV-~73-0270)
Prospects of the problem of synthetic oils in Belgium
(Review of Bergiue and Fischer—~Tropsch processes and
study of catalystsz), 6008
Solid and high quality liquid products frew coal (Gas
with calorific value of 8000 kcal/cu m produced), 6918
Squeezing high sulphur ceal may create acceptable fu=zl
(Method fr production of low-sulfur oils fraom high
sulfur coal), 7012
Sympasium on environmental pollutien control - 2, 3, 175€
Synthiol process converts cozl into clean fuel oil
(Hydrodesulfurization for converting cosls into
nonpolluting fuel oil with very low S and ash
contents), €991
FUELS
Report on the investigaticn by fuels and lubricants teams
at the I. G. Farbenindustrie A.—G. (Includes studies of
hydrogenation; catalytic cracking; German oil
production; ), 6155
Solid and gaseous fuels (Review with many references), 10
FUELS/CHEMICAL REACTIONS
Interaction of water vapor with the carbon.ef solid fuels
under pressure (At higher pressures, yield of ges from
action of steam or hot C increases, but percent
caonversion of H,0 decreases), 7427
FUELS/CGMBUSTICON
Process and apparatus for burning sulfur-contzining fuels
(Regeneration of sulfur oxide acceptors), 1932
FUELS/DESULFURIZATICN
Desulfurizing fuel (Description of apparatus and
process), 2082
Special study of sulfur removal and recovery from fuels.
Report presented by the organizing committee of the
study to the Ccuncil of the Institute of Fuel, 958
FUELS/GASIFICATIGN
Apparatus for gasification of powdered fuels, 3744
Economics of the production of high—heat—content gas by
means of a complex gas—chemical use of solid fuel. (For
example, the treatment of Itat ceals), 4566
Equilibriums and balances in the gasificetion of fuzls.
Theory and applications (Review with § references, and
discussion), 4468
Gases containing carbon monoxide (Gases rich in CO made
by gasification of sclid fuels under pressure), 4375
Gasification of solid fuels (Gasification of low
temperature lignite coke with 0 2nd steam), 4587
Gasification of powdered fuel (Production of gas
containing CO and H by gasification of powdered fuel
with 0 or air enriched with G and with addition of
steam and/or COz), 4249
Gasification of Solid Fuel (Booklet), 4567
Gasification of finely powdered fuels (Heat required is
cbtained by burning gas with theoretical or smaller
amocunts of 0), 4354
Gasification of finely divided carbgcnaceous sclid,
liquid, or gaseous fuel (Gas consisting largely of H
and CO made by partial combustion of powdered coazl),
4589
Gasification of solid fuels for the direct production of
converter gas with circulatory use of water gas (Steam
canversion and CO content increased), 4379
History of the development of solid-fuel gasificatian,
4661
Pressure gasification of pulverized solid fuels (Slurry
of pulverized fuel is fed to pressure gasifier), 4791
Problem of the gasification of solid fuels sn a carbon
dioxide—air jet (COp passed over brown cozl a2t 8000
gave product containing 0.8% €Oz, 39.4% CO, a2nd 59.75%
No yielding 1200 Keal/m3), 4403
Pyrolysis and gasification of solid fuels in shaft-type
generators (Equipment), 7115
Secondary reactions in the gasification of solid fuels
(Review with 25 references), 4466
FUELS /PYROLYSIS N
Pyrolysis and gasification of solid fuels in shaft-type
generators (Equipment), 7115
FUELS/REVIEWS
Annual review of fuels for 1972. Coal (39 references), 51
FULHAM-SIMON-CARVES PROCESS
Recovery of sulphur in 2 marketable form from flue geses
(Recovery of § by Fulham——Simon-—Carves process in
which flue gas reacts directly with ammonia liquor, and
solution is processed to give ammonium sulfate and §),
1308

[

GAMMA RADIATION/CHEMICAL RADIATION EFFECTS
Gasification of cocal in the presence of y-rays (Radiation
had no gross effect on gasification rate or on yield
and distribution of methane and produced no improvement
in technology or economics of coal gasification), 4904
GARRETT PYROLYSIS PROCESS
Coal~to-gas system makes twa fuels frem ane lump of cozly
7188
Economical new ccal—to~gas process claimed by Garrett
Co.y 7188
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GAS COOLED REACTORS
Present state-of-research in gas generation from coal
through steam gasification with use of heat generated
in high temperature, gas cooled, nuclear reactors, 5561
GAS FUELS/COMBUSTION
Coal and oll-shale processing and combustion. Subpanel
report V used in preparing the AEC Chairman's report to
the President (Higher-efficiency fluidized-bed
systems), 2064 (WASH-1281-5)
GASEQUS PRODUCTS/CHEMICAL REACTION YIELD
Catalytic activity of silicon dioxide in the carbon
monoxide and hydrogen synthesis, 6605
GASEQUS PRODUCTS/DESULFURIZATION
Desulfurized liquids and gases from coal (Use of
hydrocracking catalyst such as Co, Mo, W, or Fe), 2083
Gas desulfurization by ammonia wash and conversion of
hydrogen sulfide to sulfur or ammonium sulfate
(Desulfurizaticn of coking off-gas), 916
GASEOUS PRODUCTS/RECOVERY
Desulfurized liquids and gases from coal (Use of
hydrocracking catalyst such as Co, Mo, W, or Fe), 2083
GASEQUS PRODUCTS/TEMPERATURE DEPENDENCE
Effect of pressure and temperature upon the
characteristics of tars obtained in the low-temperature
carbonization of brown coal under gas pressure, 104
GASEOUS WASTES
Low Btu gas for power plants (Review with 35 references),
5367
GASEQUS WASTES/ZHEMICAL ANALYSIS
Anailyses of tars, chars, gases, and water found in
effluents from the Synthane process. Technical progress
report, 5578 (PB-229218/3)
GASEOUS WASTES/COMBUSTION
Treatment of waste gas containing flammable sulfur
compounds (Gas is burned and passed through metal
halide solution to precipitate metal sulfite and
sulfate), 2084
GASEOJS WASTES/CONTROL
Controlling emissions from fossil-fueled power plants,
2113
GASEOUS WASTES/DESULFJRIZATION
Apparatus for purification of industrial waste gases (Gas
is scrubbed with lime water), 2125
Catalytic purification of waste gases of industrial
plants to remove suifur dioxide (Removal of S dioxide
increases with increasing O concentration in gas and
decreases witn S dioxide concentration; V catalyst more
efficient than Fe oxide), 1880
Cleanair process (Recovery of S from Claus plant tait
gas)y 1948
Desulfurization of gas containing hydrogen sulfide
(Alkali solution is used for scrubbing), 1927
Desulfurization engineering of waste gas (Only a few of
the stack gas desulfurization processes are practical
and an meet technical and economic standards), 1636
Desul furization of waste gas (Use of Mg hydroxide plus Mg
sulfite slurry to absorb S dioxide), 2074
Desulfurization of waste gas with atomized milk of lime
(Removal of H sulfide; 91% desulfurization), 2073
Desul furization of waste gases and fuels (Literature
survey including legislative measures, cost
caleculations, and processes), 1947
Desulfurizetion method of waste gas (Method to improve
economy of wet-type process), 1807
Exhaust gas desulfurization. Status of work and results
at STEAG (Review of control methods implemented at
power plant tc reduce S dioxide emissions in stack
gases), 7439
Gas desulfurization (S compounds (€3S, C disulfide,
entraind and vaporized S, and H sulfide) oxidized to C
dioxide and S dioxide), 2128
IFP process (Removal of H sulfide and S dioxide from
Claus unit tail gas and stack clean-up to reduce amount
of S dioxide), 7392
Methods for desulfurization (Tables and figures showing
the economic problem, the concentration problem, the
redox scale or S, processes for desulfurization of
effluent gas streams and the cost relative to the
degree of purity), 1758
Present status of technical developments in
desulfurizaton of waste gas (Development of 4 major
desulfurization techniques: dry absorption, wet
absorption, use of activated C, and contact oxidation),
1462
Problems involved in the protection of the air from
pollution with power plant-generated gases (Increased
energy production expected to cause larger increase in
5 dioxide than fly ash output), 1781
Process for the recovery of sulfur dioxide (Recovery of S
from waste gases containing S dioxide and S trioxide by
scrubding with aqueous sclution of Na sulfite), 1695
Purification of sulfur dioxide-containing waste gases
with sulfur recovery (Use aof sclutions containing
benzoic acid, nicotinic acid, or dibutyl hydrogen
phosphate and their Na or K salts or ureas or thiourea
in water of organic solvents), 2138
Removal of sulfur dioxide in exhaust gas with red mud
slurry (Sulfite is oxidized to sulfate, and then mud

slurry absorbs S dioxide), 1824

Removal of sulfur dioxide from waste gases (Description
of equipment for scrubbing waste gas), 7441

Removing sulfur from the exhaust gases of fired fuels
containing sulfur and slmultaneously preparing sulfuric
acid (Mixing of armonium, K, or Na nitrates with
exhaust gases to fors sulfuric acid), 2114

Removing SO, from stack gases (Review of full-scale and
prototype processes with respect to stage of
technological development, process design and
operation, advantages, disadvantages, and economic
feasibility), 7440

Source/control of air emissions (Equipment and methods ),
178€

Status of development of process for abatement of S0,
emission by stack gas treatment (Requirements for
commercially avajlable status; potential control
processes; demonstration plants; current reliability;
forecasting future reliability; data sheets on
demonstration plants), 1944 (NP-20096)

Sulfreen process (Desulfurization of residue gas), 7390

Sulfur dioxide disposal method (Moisture is added to
prevent white fume formed when ammonia reacts with S
dioxide), 1821

Take sulfur out of waste gases (Cyclic dry process
developed to remove 98.5% of S dioxide from Claus
incinerated off-gas containing 1.7?% S dioxide), 1784

W-L SC, recovery process (Desulfurization of waste gas
stream), 7387

GASEQUS WASTES/HYDROGENATION

Reducing sulfur content of effluent gas streams
(Catalytic hydrogenation of effluent tail gas from 3-
stage modified Claus process), 2117

GASEQUS WASTES/SCRUBBING

Apparatus for purification of industrial waste gases (Gas
is scrubbed with lime water), 2125

Desuifurization of waste gas (Use of Mg hydroxide plus Mg
sulfite slurry to absorb S dioxide), 2074

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

Process for the recovery of sulfur dioxide (Recovery of §
from waste gases containing S dioxide and S trioxide by
scrubbing with agueous solution of Na sulfite), 1695

Status of development of process for abatement of SO,
emission by stack gas treatment (Requirements for
commercially available status; potential control
processes; demonstration plants; current reliability;
forecasting future reliability; data sheets on
demonstration plants), 1944 (NP-20096) .

Sulfur dioxide disposal method (Moisture is added to
prevent white fune formed when ammonia reacts with S
dioxide ), 1821

GASES/CHEMICAL COMPDSITION

Composition of generator gas at the equilibrium

condition, 7419
GASES/DEHYDRATION

Combination gas dehydration and desulfurization plant
(Using aqueous solution of monoethanolamine and
diethylene glycol), 505

GASES/DESULFURIZATION

[Removal of ] sulfur from gas for less than 1 1/2 cent per
million cubic feet (Stretford process consists of
ashing sour gas with quinone solution, reaction of H,S
to form S and hydroquinone, oxidation of hydroquinone
to quinone, and removal of S by filtration), 1246

Absorbability of Luxmasse, bog iron ore, their mixtures
and other iron oxides for hydrogen sulfide, 345

Absorbent for the extraction of sulfur dioxide frcm
industrial gases (Chemical preparation of chromate
absorbent), 747

Absorbing and utilizing carbon disulfide and carbon
oxysulfide from industrial gases (Piperidine or
homologs as extractants), 258

Absorption of sulfur dioxide from gases (Equipment and
technique ), 996

Absorption of carbon dioxide and hydrogen sulfide from
compressed gases in packed columns, with refrigerated
methanol (Mass transfer equastion for CO, to methanol at
-21 to -600), 1248

Absorption of hydrogen sulfide from gas and suifur
recovery with arsenic salts solution (NajzAs0S;), 352

Actions, reactions, and side reactions of catalytic
sulfur removal (Reduction of organic S to 2.8~5.9
grains/100 ft3 in a Holmes--Maxted plant using catalyst
bed), 1074

Apparatus for producing and purifying gas (Removal of S
using Cr of V in promoter association with Cu, Ag, Fe,
Ni, Co, Pb, Sn, Sb, or their oxides}, 332

Application of iron hydroxide slurry as a gas—
desulfurization material (Preparation of slurry and
chemical reactions involved fn H,S removal }, 1018

Arsenic method for extraction of hydrogen sulfide from
gases, 1005

Beavon process (Purification of S plant tail gas to meet
air pollution standards), 1949

Bibliography of processes for removing hydrogen sulfide
from industrial gases. January 1950--December 1957 (223
references), 1149

Bibliography of sulfur trioxide and sulfuric ecid mist
emissions and their control, 1907-1968, with abstracts.
(Part 3) (105 references), 1516 (PB-190471)




Catacarb CO; remaval process (Gas purification by removal
of acid qase=), 1956

Catalyets far purificatien of gases (Hydrogenation
catzlystz usesd in purification of gases), 1043

Catalytic cxidztion of hydrogen sulfide in presence of
active carban (Review of German literature and
discussicn of patents), 4€8
Catalytic desulfurization and deoxidation of gases and
liquid hydrocarben= (Using & Pt-on-Alp03/5i0>
cataly=t}, 1102

Catalytic convecsion of sulfur compounds in gases (Oxides
cf Fey Niy 2nd Mo a2s catzlysts), 4S50

Catalytic remcoval of sulfur campounds (Activated Ni(UH)a
cataly=zt), 473

Catalvtic desulfurization of gaces (Removal of Hp5), 848

Chemicz] purificztion af gas and sulfur recovery progress
and nes applicztions (Review of methods of
purification; discussion of dry and wet methods and
advaniages and disadventages of each), 913

Chemiczl purification of gases (Factors affecting removal
cf sulfide impurities by Fe oxides), 3703

Chemistry of the Thylex gas-purification process (HzS
remcval using NH,s thicarsenate), 372

Cleaning bigh-sulfur gaszes (Heview; Feld process; soda-—
ash process; Leahy prcecese), 440

Cleaning of carbeonizaticn gas (Use of aquecus solution of
alkali met2! carbenates and bicarbonates), 898

Cold fixation af hydrogen sulfide by ferric oxide, 655

Caollaidzl prepertiez of iron axide ir hydrogen sulflde
removel,y 497

Combination gas dehydration and desulfurization plant
(Usina aguesus solution cf monoethanclamine and
diethylene glycol), 508

Corpositians far desulfurizing gases (Using mixture of
hydrzte of Fe, water, and bydraulic binder), 520

Consumpiion ¢f compressed air in an apparatus for
removing sulfur in gz2ses with 5. sclution containing
secdium carbanate and arsenie (Increase in As
concentratian increases stability of selution), 1684

Contact mass for removing organic sulfur compounds from
gases ar vapcrs, 885

Continuous remavel of hydrogen sulfide and hydrogen
cyanide from acid coke—oven and similar effluents
(Equipment ), 1301

Centinuous dry procescs for the removal of hydrogen
sulfide from industrial gases (Removal of HpS by
recntieons 2H;5 + S0, reversible 2HpU0 + 38; economics),
771

Conversion of arganic sulfur compounds in gases to HS by
contzer with metal or compound of 6 or 7th group such
2s U with netel or cowpaunds from 1lst to Sth group such
as Cu or Ce, 279

Crystal-phess compesition af 2 hydrated iron oxide
catalyst for use in desulfurization of industrial gases
(Catalyst wn colloidzl state which is prerequisite for
provcunced zatalytic activity), 1146

Desulturizcing gases (Series of treatments of gas mixtures
with iren axides and alkali metal carbonates), 479

Desulforizing fuel gases (Removal of HpS from fuel gases
by treatment with & sclution of 2 zalt of Fe then with
& seletion of NaOH. The product is then treated with
steam at 300-4509), 523

Desulfurizztien of gz=z and processes for recovery of
sulfur (Review), 539

Desulfuriz=iien of gasez (Fe oxide catalyst), 856

Desulfurizetion of gas and grocesses for recovery of
sulfur (Heview of industrial processes for sulfur
recowery), S7Z i

Desulfurizstion of indusirial gases with recovery of
elementary sulfur. I. (Iron—soda process for elementary
S recovarv), 353

Desulfurizaiion of industrial gases with recovery of
elementary sulfurs. II. Iiron-ammoniacal method (Iron-—
ammoniacal methad for elementary § recavery), 384

tesulfurization of industrial gases (liixture of white PB
70 and Pbd 30 parts by wte. used to treat gas containing
arganic S compaundz), 1097

Desulfurization of gases (Two—step scrubbing with
ammoniacal liquors te reamsve HzS {rom gases), 1210

Pesulfurizing fuel-distillation gases, ete (Removal of
HzS from law NHy—cantzining gases by washing with
palythionzte solutlicn), 383

Desulfurizing gases (Remaval of HpS by catalytic
canversiop to S0, and subsequent treatment with NH5),
3/7

Desulfurization of gzses (Remowal .of organic sulfur and
H.5), 7d1

Desulfurizing gases (Bemoval of HpS by washing with
ammeoniacal liquor), 1113

Desalfurization of gases (& absorbing compounds; mixture
af trietaenalamine and ditelyl phosphate or aliphatic
nitriles aof not—too-high molecular weight), 471

Desuifurizztion of gase:s (Removal of organically combined
sulfur using natural eres of Niy Co, ard Fe (oxides or
sul fides)), 1038

Cesulfurizing gases and vapors (Effectiveness of Sn, Pb,
Cue Zny or Cry or their oxides or salis as catalysts),
as4

Desul furizing wases (By passing through bed of lava foam
impregnzted with Feplz), 592

Desulfurizztion of gases by ferric oxide (Effects of
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addition of Al,U03 on absorption of HxS and SO, by
Fealz)s 761

Desulfurization of gases (H,S removed by 2-step scrubbing
with ammoniacal liquer}), 1231

Desulfurizing gases by means of ammenia, 777

Desulfurization of gas by the Thylox method. I (33
references to work in Czechoslovakia, Japan, and USSR),
1148

Desulfurization of gases (Remaval of S using firon oxide
on silica gel in rotating drum-shaped apparatus), 786

Desulfurization of gas with ammonia water, 621

Desulfurizing fuel gases (Remcval of organic sulfur
compounds by passage over activated carbon), 554

Desulfurization of gases or vapors (Using pelleted Mn
oxide catalyst at 250-500C¢ for removal of HaS and
organic S compounds), 738

Desulfurizing gases (Using catalysts of activated carbon
impregnated with iron oxide), 517

Desulurization of gases (Use of FeUCH or FepUz X HpO to
desulfurate gases}, 652

Determination of the activity of gas-purifying maszses
(Use of Fe(OH)3 to remave HpS), 656

Determination of the quality of sodium thicarsenate
solutions (Removal of H,S from gases cantaining little
CO0z), 828

Dry methods for removing hydrogen sulfide from gaszes — a
survey (147 references), 10i4

Economics of dry and wet desulfurization of gas (Ecenomic
advantage of dry process over Thylox (wet) process),
379

Elimination of hydrogen sulfide and (or) carban dioxide
or ather acid gases from gas mixtures (Washing with
solution of Ko0, AszOz4 and thioarsenate; plant
design), 4493

Experiences in gas purification (Removal of HzS using an
Fe oxide scrubber), 533

Experiences with dry (sulfur) purification of gas (Using
Lauta mass of volume 4 wm3/1000 w3 gas/day), 507

Features of desulfurization (Fumazks process) and cyanide
removal (Rhodacs process) (Piclin acid is used as a
catalyst in the Fumaks process), 1734

Fluor econamine process (Remgval of acidic impurities
from gas streams using aqueous sclution of
Diglycolamin), 195§

Fluor solvent process (Removal of high concentrations of
H sulfide and C dioxide from natural or synthetic gas
streams), 1954

Freeing gases from sulfur compounds (Sulfur absaorption by
compounds such as ferric hydroxides), 395

Freeing 'industrial gases from hydrogen sulfide with
recovery of elemental sulfur (Using an alkaline
solution of Asp0z), 358

Gas—-cleaning apparatus (Use of high gas velocity), 884

Gas desulfurization (Gasification af fluidized bed of
solid carbonaceous materials), 81€

Gas desulfurization (Aqueous amine process using
moncethanslamine or diethanoclamine; equipwent), 1008

Gas desulfurization (Removal of HyS from gas by use of
powdered absorbent in fluidized state), 889

Gas desulfurization (Removal of HzS using bauxite or
activated Alp(03), 925

Gas desulfurization (Removal of H,S), 878

Gas desulfurization (Removal of H,S from gas contazining
both HoS and COp by washing with aqueocus scluticn of
MHz), 891

Gas purification (Removal of HzS and CO, from hydrocarben
gas; use of monoethanolamine, water, and butyl
carbital), 819

Gas purification (Remaoval of organic § compounds by
scrubbing with hydrocarbon oils containing amine,
phenol, and compound thereof), 768

Gas purification (Removal of HpS by washing with elkaline
solution such as NapCOz contazining Fe ccmpound), 247

Gas purification (Remcval af HpS and erganic sulfur
compounds by passing over absorbent conrtaining Cu and
Cr or U), 333

Gas purification (Washxng with agquegus suspensior of S;
use of desulfurization ecatalyst (such as picric acid or
hydroquinone)), 2041

Gas purification (Removal of HoS by scrubbing with water-—
miscible glycols, glycol ethers, ar glycal esters with
a miscible liquid hydrocarbon such as xylene), 1026

Gas purification from hydrogen sulfide by oxidation on
activated carbon, 809

Gas purification (Preparation of cowmpound for remcval af
H,S), S61

Gas purification (Removal of HpS by scrubbing with a
solution of a weak alkali carbonate with subsequent
addition of NHz}, 1023

Gas purification (Desulfurization by washing with
thionates), 284

Gas purification (Treatment with aqueous solution of
Asp0x and NazCOz), 335

Gas purification (Wash in ammoniacal absorbent liquid,
exposure of resulting liquid to 2ir in presence of Fe,
Co, or Ni compounds as catelysts), 336

Gas—purification process (Aqueous solutions of Fe(III)
salts to wash out H»S; solution contains Fe salts aof



prepionic, acetic, and lactic acids; solution is reused
after reoxidation), 1271

Gas purification from organic sulfur compounds by
oxidation on activated carbon, 810

Gas-purification material (Use of sponge containing
hydrated Fe oxide and CaSC, to remcve H,S from gas),
445

Gas purification (Washing of NHy and H,5 from coal
distillaticn gas containing CO, by fresh water), 854

Gas purification--wet and dry {(Review including use of
lime, Fe oxide, bacteria and activated carbon and
liquid purification processes), 701

Gas purification (Removal cof H,;S by countercurrent
contact with mass of Fe oxide), 815

Gas purification (Removal of HpS5 using an alkaline
aqueous solution of iren hydroxide), 331

Gas-purificaticn masses (Determination of activity and
capacity curves of bcg Fe ore——Luxmasse mixtures in
remcval of H,S), <90

Gas purificaticn (Removal of desired component by
reaction with entrained sand; for H,S removal, Fe(OH),,
Fe,C3, or NaCH particles are effective ), 1341

Gas purification (Removal of H,S from gases by scrubbing
with Fe-ccntaining polythionates that contain S0.), 228

Gas-purifying mixtures of hydrated iron oxide and calcium
sulfate (Preparation of catalyst for removal of H,S
from industrial gases), 1219

Gas-purifying masses (Preparation cf mass by heating to
300° a mixture of Mn oxides, Fe oxides, wood fluor, and
organic binders), 1109

Gas-purifying masses (Reactive oxides are mixed with
binding agents, alkali bicarbonate, or NH,HCO, and
Fe,03), 315

Gas-purifying compositions (Desulfurization using a
mixture of hydrated Fe oxide with a binding egent in
the presence of an alkali metal bicarbonate and H,D),
3565

Hydrogen sulfide (Removal from gases containing NH; and
Cl, by 2-step washing with NHz-containing liquids), 895

Hydrogen sulfide removal from gases (Using a pelileted
purifying material consisting of hydrated Fe oxide,
cemnent, and a filling material), 827

Hydrogen sulfide purification of manufactured gas with
solutiona of triethanolamine (Triethanolanine removes
78.5% of H,S and 24% of CO,; 2{R3)N + 44,5 + 53, »
2(R3N)S,03 + 4H,0), 871

Hydrogen sulfide removal from gases (Process description
using two towers), 939

Improvements relating to the removal of sulfur dioxide
from gases (Removal of S0, from gases in which it
occurs in low concentrations), 762

Improvements in or relating to the catalytic oxidation of
hydrogen sulfide in gaseous mixtures (Use of Ni and Cu
sulfides to oxidize H,S to S and H,0), 709

Ion exchangers for adsorbing sulfur dioxide from afr
(Crosslinked vinyl polymers), 1616

Iron oxide/water—type masses in the dry desulfurization
of gases, 1559

Liquid purification (sulfur removal) of gas in England
(Removal of H,S by scrubbing with recirculated NH;
liquor; recovery of H,S0,), 971

Material for gas purification (Mixture of finely divided
Fe with paper pulp and water aerated to oxidize the
Fe), 559

Material for removing sulfur from gases (Iron oxide
deposited on lava foam}, 2524

Material for gas purificaticn (Removal of impurities from
gas containing H3S using Fe oxide-coated rigid paper
pulp wood chips), 342

Mechanism of hydrogen sulfide removal from a gas by a
mass of jiron oxide, 832

Method of removing sulphur dioxide and nitrogen dioxide
from gases (EBy passing the gases through an equinolar
molten bath of sodium hydroxide and potassium
hydroxide), 1929

Modern methods for the purification of industrial gases
from hydrogen sulfide and carbon dioxide (Review with
14 references), 1244

Multistage low-temperature washing of sulfurous gases
rich in carbon dioxide (Solvents used whose dissolving
power for organic S compounds, H,S, and CO, is greatly
different and decreaces in this order), 882

Neutralization of acid gas components (Removal of §
dioxide and HCl using Mg0 or My hydroxide with V oxide
catalyst), 2137

New gas sulfur purificetion process (Removal of H,S in
tower purifiers containing porous balls of Fe
hydroxide), 371

New methods for the desulfurization of gases (Review),
550

On latest gas scrubbing type desulfurizatfon process
(Description of representative processes in all
categories of gas desulfurization; review with 52
references), 1708

Operstion of 1fquid and Gastechnik purification plants at
Cardiff (Washing of gas with weak alkaline soiution
containing suspension of hydrated Fey0;), 1137

Organic sulfur compounds { Removal from gases by catalytic

conversion tc H,5 and catalytic oxidation to SC, which
is removed by alkali ), 89¢€

vrganic sulfur in manufactured gas (Literature survey
with 54 references), 1143

Uxidizing hydrogen sulfide in presence of other gases (At
200 to 3500 using catalysts such as Pt, Fe, Ag, Cu, or
Vy, or an oxide or salt thereof), 413

Petit process for sulfur purification (of gas), 272

Possibilities and limits for hydrogen sulfide removal by
ammonia scrubbing {(Effects of temperature and rate of
solution), 840

Fossible improvements in oxide purification practice
(Review of processes for removal of H,S from gas), 80€

Present status of wet desulfurization of gases (Review
with 39 references; and discussion), 1009

Principles of dry purification of gases {Absorption of
HzS by various solids containing Fe; S! references),
a0s

Process and apparatus for desulfurization of industrial
gases, wasie air, or waste waters (Using & washing
solution containing Nap$,C; and small quantities of
metal quinones), 633

Process for the extraction ¢f sulfur oxides (rom gases
(Use of Zr oxide as absorbent), 1704

Processing sulfur-bearing gases (Recovery of elemental §
from HyS-bearing gas), 792

Progress in the field of dry—gas purification (Use of
benzene and tetralin as solvents for HpS at high
pressure), 325

Properties and behavior of purifying material in dry
purification of gas (Review of literature on dry
purification), 382

Purification of gas (Removal of H,S and CO, froa
synthesis, cracking, or natural gas by contact with
aqueous K,HPG, under pressure), 1024

Purification of gases (Washing with weazkly ammoniacal
Zr30, solution containing sufficient (NH,);SO. to
preveny precipitation of Zn(JH),), 1167

Purification of gases (Removal of H,S produced from
organic S compounds by H and Fe), 665

Purification of gases containing hydrogen sulfide by
active charcoal, 412 .

Purification of gases containing sulfur dioxide {By
injection of fine-grained pyrite}, 1101

Purification of gases (Review of desulfurization methods
{HS and CS, removal)), 35€

Purification of the gaseous raw-materia! used for benzine
synthesis. Il. Removal of organic sulfur compounds at
high temperature (Passing gases through pipes heated to
5000C using catalysts of Ag, CuB--Cr0,--Pb, Ni, Fe--
Cu), 509

Purification of gas containing hydrogen sulfide (Aqueous
scrubbing sclution containing mixture of Fe,(S04)3 and
ferric salt of 1 or more of lower aliphatic acids
removes H,S by forming S), 1283

Purification of gases obtained from Estonian bituminous
schist (Removal of H,S using Na-—-phenoxide solution),
954

Purification of commercial gases (Equipwent), 1339

Purification of gases containing bydrogen suifide
(Regeneration of ammoniacal aqueous solutions
containing iron ammonium ferrocyanide), 692

Purification of gases containing carbon dioxide and
sulfur compounds (Gases washed with alkazides prior to
washing with alkali metal carbonate), 1133

Purification of gases (Solution of chelated Fe used for
removal of H,S from gases; chelating agents are EDTA;
l,2-diaminocyclohexanetetraacetic acid, and
diethylenetriaminepentaacetic acid), 1234

Purification of gas with a phenolate solution (Removal of
HzS and CO, ), 434

Purification of gases (Concentrated sclution containing
2-5 moles KH,PO, preferentially absorbs HpS from
mixture with CO, and eliminates CGC, from solution at
lower rate than H,S), 1223

Purification of combustible gases from organic sulfur
compounds (Review with 27 references), 967

Purification of industrial gases containing hydrogen
sulfide (Use of FeCly solution to remove H,S), 1051

Purification of the gaseous raw-material used for benzine
synthesis. I. Removal of organic sulfur compounds at
low temperature (Use of adsorbents, dry purificants
(Fe0; on pumic support and Luxmasse), and HyS scrubbing
materials (Thylox solution and triethylamine to which
Fe,0; was added)), 508

Purification of commercial gases at elevated
temperatures. I. Elimination of organic sulfur
(Catalysts consisting of U oxide mixed with Cu or Ce
oxide; conversion of organic S to HpS), 439

Purifying gases (Removal of H,S by oxidation with the aid
of 2 catalyst}, 423

Purifying gases (By washing with aguecus solutions of
amines, hydroxyalkylamines, salts of amino acids, and
alkaline solutions of phenols), 370

Purifying gases containing hydrogen sulfide (H,S is
removed from CH, and other gas streams by absorption in
diethanolamine; 50X diethanolamine {s more efficient
than 100%), 1198

Purifying gas from hydrogen sulfide (By absorption using
an alkaline absorbent liquid), 344

Purifying gases as in eliminating hydrogen sulfide from




air (Washing witr NeyC0s; and Fe carbonzte), 202

Furifying gases (Ramcval of H:S and like acid impurities
by washing with an ageeous selution of an alkaline
abserbznt sueh as K;PO,y en aliphatic hydroxylamine, or
diaminoiscprapenol J, 858

Purffying sulfur dioxide—contiining gases (Removal of SO,
by reducticn ia § fcllowed by settling, precipitation,
end filtratian), 453

Furifyino azses (Removal af NHy and HaS by three step
scrubbina with (NH, )p305~—-NH,B5305 solution in steps 1
and Z znd an zlksline liquid contzining heavy metal
compoundr in step Z2), 553

iteacticn betuween carbon disulfide and ethanclamine under
the conditians of desulfurization of commercial gases
by ethanalamineg method, 970

hecovery of hydrogen sulfidz from gas by ammonia liquor.
IT. Evolutiar of zrmaniz and hydrogen sulfide from the
enriched zrmeniz liguner (Continuation of review of
patents an HpS recavery), 1185

Recovery of hydrojzen sulfide frem gas by ammenia liquor.
1. Scrubbing hydrogen sulfide from the gas (Review with
37 refersnces )y 1150

Reccvery af =glfur fram hvdregen sulfide contained in
gases rich in carborn dioxide (Review with 36
references), 868

Recocvery af sulfur dioxlide from gas mixtures (Using NeCH
ar an aqueaus emulsion of orgznic amines), 1096

Fed mud used 2s desuylfurizing agent for remaoving HyS in
gzt (Usz af rec mud contzining 35.5% aof Feplz), 9857

Reduction of atmaspheriec pellution by the applicaticn of
flufaized-bed combustion. Annuwal report. July 197C0~June
1971 (Abscrptian by limestene of sulfur oxides released
duering corbustion), 18544 (ANL/E5-CEN-100¢&)

Regeneretion of desulfurizing material for gases and
vapors (Mzterizl consists of compounds of gemeral
formula M;d: X M'0y in which M is metal that forms
sesquinoxide, such as Fe, Mo, or Co, and M' is alkaline
earth meial or ather metal of CGroup II, such as Mg, Zn,
af Cd)y 1107

Regerneration of spent oxlides from gas purification, 1110

Removal af orcanic sulfur corpounds from gases (300 to
4009%; irectment with Mo ar Ni oxides on pumice in
absence of nascent H), 288

Removal af hydrogen salfide fram gas streams (Use of 3%
NeOH sglutier at 1009F and 3500 p.s«.i. tc remove rost

S). 1134

Remcvel af bydrogen sulfide from gases by means of &
wzching finid containing iron (Solution of Fe3+ chelate
in which Fe is in form af camplex with amino acid of
type R(NX:)zs @eg«y Nz sz)t of EDTR), 1232

Removal of sulfnr and hydrogen sulfide from gases
(Petentic for wsing Vplg, Fepdy, and £1,03 as
catelyuts), 931

Removal af sulfar from gases (Gases flow at 400-500¢ cver
alkaline ezrih hydroxides, oxides, carbonates, or
ticarbonates taghether with 0), 1122

Femovzl of hydvagen sulfide from gaces (Passage of Hp5-
rich gases through aquecus suspension of hydrated Fe
oxidey carbonate, or basic carbonate prier to passage
through conventional, packed scrubbing towers), 812

Rerovel of hydrogen sulfide from coke—overn gas, generatcr
cas, pressure azswWork gas, expansion gas, 2nd air (Fe
(ITD) complex af trie (carboxywethyl) amine reacts with
i sulfide; H suifide converted toc nonvolatile S
compaound), La%2

Reroval of organic sulfur compounds from gases (Review;
same. 150 referegnces), 502

Removel of arganic sulfur compounds frem gas mixtures for
synthaesin. Xa Influence of lmpuritize on the
purification of industrial gases (Deleterious effects
of CuH, wvn Fa 2nd Al catalysts), €84

Femoval of hydrogen sulfide from gases (By treaztment with
a dilute saluation of NHzy ithat contains Fe
ferracyanides in suspensian together with NH, salts),
780

Removal af hydrogen sulfide from gases (HzS removed from
gases hy washing gas with solution of dye base that
vields readily axidizable reduction product on contact
with HaS and then bringing solutien into contact with
air ar O0), 13160

kemovzl of hydrogen sulfide from industrial gases (By Fe
or Mn coxides in hot fluidized bed at 150-7000), 897

Removal of hydrogen sulfide, ammonia, and hydrocyanie
acid fram gases and recovery of ammonium sulfate and
sul fur {(Scrubber user solution of (NH, )aS203 containing
MgV, Cry aor Ce compound), 924

Kemaval of crganic sulfur compounds from industrial gases
(Gas pzssed into washing tower to be washed with
petraleum solvent), 876

Removal of sulfur cempounds from gases (Most of HpS and
organic § compounds (excert thiophenc) removed from gas
by passage through Zn at 350-5009 after passage through
kot Fe or Ma oxide layer; ZnD regeneveted by' heating in
axidizing atmosphere a2t 700-90092), 1330

Renmaval of acid components from gases (Removal of COa,
H,S, &nd HCN by washing with hoty 2lkaline absorption
liquids that zre regenerated and recycled), 1287

Removzl af arganic sulfur campounds from gas mixtures for
synthesis. XII.« Remaval of ethyl mercaptan and ethyl
sulfide frem hydrogen, natural gass and cracking gas
(Ethul mercaptan easily removable by Fe, Ni, Cus Mn,

643 GASES/DESULFURIZATICN

Cry Al, and Mg catalysts; diethyl sulfide remavable by
Cu and Ni catalysts), 686

Removal of organic sulfur ccmpounds fror manufactured gas
(Using Ni borings er turnings as catalyst), 399

Remaval of HpS5 by oxidation te S0, at 100 to 7009 over
nickel oxide with oxide—transferring element of group &
ta 6 and Pb or Bi, 280

Removal of hydrogen sulfide from industrial gases by =z
purifying mass containing iron hydraxide. I, 804

Removal of ammonia and hydrogen sulfide from gases
containing carbon diexide (HpS rermoved in
cauntercurrent washer by strong ammoniacal liquor; NHz
washed out by weak ammoniacal liquor and then by fresh
Ha0), 1132

Removal of organic sulfur from gas (Use of Fe axide
purifier, catalytic purxrier, and Fe oxide purifier in
series), 695

Remaval ¢f hydragen sulfide from gases (Hydrogen sulfide
remaved from gas by passage through solution of 1,2-
naphthaquinone—4—sulfonic acid or its salt in asecus
solution), 1358

Removal of sulfur from gases (Gases flow at 450-550° over
alkaline earth oxides:; hydroxidess ar carbonates
containing Ni or Co; aromatic § from thiophene changed
ta Hz5), 1120

Removal of hydrogen sulfide from gas in a '*beiling
layer'' of manganese slimes (Mn slime (in pure MnO;)
used as fluidized bed with 3 beds in series; HpS
converted to HpO, MnS, and S; preferred temperature was
340-599), 1261

Removal of hydrogen sulfide from coke—-oven gas, generatcr
gass o0il refining gas, expansion gas, and air
(Solutions of Fe (III) complexes of aminocarboxylic
acids absorb H sulfide which iIs oxidized to nonvolatile
S compounds), 1391

Removal of organic sulfur ccmpounds from industrial gases
(Catalyst of Cu chrcmite or chraomate supported on
Al203), 1046

Removal of hydrogen sulfide from industrial gases by
purifying mass containing iron hydroxide, 905

Removal of hydrogen sulfide from gas streams (Suspension
of FepQz in polyhydric alcohol brought into contact
with gas to be purified), 980

Removel of sulfur dioxide from gases (Scrubbing with
Na@Cl——NaOH solution), 2132

Removal of hydregen sulfide from high-sulfur gases
{Triethanclamine; Na phenolate), 349

Removal of hydrogen sulfide from coke-oven gas and
generator gas (Tris (carboxymethyl) aminre and
substituted aminocarboxylic acids give mixed Fe (III)
complex showing high purification effect in wide pH
range ), 1393

Removal of sulfur compcunds from gases by axidation over
activated carbon (Rate of catalytic oxidatien of H;S by
0 over activated C in presence of catalyst NHz), 920

Removal of hydrogen sulfide from indusitrial ar natural
gases with recovery of elemental sulfur (S recovered
from HpS—containing gas with minimuc zmount of
thicsulfate formztion by absorption in H3BO0z solution
containing oxidation catalyst; equipment), 1173

Removal of sulfur from gas by the mixtiure of alcohols and
ethanolamines (Use of C4,HgOH + NH{CHLCH.O0H): to remave
98% of S; also used CHzOH, C,HgOH, C3H,OH, NHoCH,CH,OH,
and N(CHpCH-OH)3), 1112

Removal of sulfur compounds from gas (Washing with oil,
regenerated with KzCO3 solution), 472

Removal of hydrogen sulfide from gases (By spraying with
ammoniacal liquer), 1039

Removal of acidic components from gases (Removal of COp,
SO0,y and HCN from gases at <1209 and >10 atm with 50—
60% aqueous NapCOz), 1207

Removal of sulfur from gases by use of carbon-containing
ash from producers (Removal of H,S and organic S
compounds ), 985

Removal of carbon disulfide and carbonyl sulfide from
gases (Gases containing carbon disulfide and carbon
oxysulfide purified by catalytic conversion with steam;
degree of purificaton increased by use of natural
bauxite or aluminium oxide gel previously heated to
3504000 as catalyst), 1355

Removal of sulfur compounds from gases (S compounds
adzorbed on solid adsorbers; organic S compounds
adsaorbed or dolomite), 1166

Removal of hydrogen sulfide from gases (Gas is washed
with aqueous alkaline solution of =some
anthraguinonedisulfanic acids to oxidize H.S and
liberate S; pH of washing sclution is 8.5-9.5), 1iigi

Removal of sulfur compounds from gases (Use of reaction
products of isocyclic monchydroxy compounds with alkall
metal salts of peroxydisulfuric acid), 943

Remdval of hydrogen sulfide from gas mixtures (Absorptien
solution contains inorganic or organic alkaline AszOz),
946

Removal of sulfur from gases containing hydrogen sulfide,
1048

Removal of carben dioxide and hydrogen sulfide fraom gases
(Liquid propylene carbonrate, acetone, or methanol used
as absorbent to remove C dioxide or H sulfide from gas
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mixtures), 1463

Removal of hydrogen sulfide from gases (HpS ls completely
removed and recovered as free S or thiosulfate), 467

Removal of hydrogen sulfide from g~wes (Using active
carbon in the presence of 0 with simultaneous washing
of the sorbents with sulfide or pclysulfide solutions),
1038

Removal of organic sulfur compounds from gases (Review
with 129 references), 907

Removal of hydrogen sulfide from gas (Passage of gas
verticelly through chamber filled with Fe oxide), 766

Removal of sulfur frorm gases and production of sodium
sulfide (Wash with alkaline solution then lime and
sodium sulfate or carbenate), 359

Removal of hydrogen sulfide from gases (Using As,0; and
Na;Clh3), S11

Remova] of acld sulfur compounds fror combustion gases
(Review)}, 512

Removai of hydrogen sulfide from shale gas by an arsenic
oxide soda ash soluticn in a foar—tube coclumn, 1249

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

Removal of sulfur from gases (S-containing gas is led
over Ni catalysts and then over oxides, hydroxides, or
carbonates of alkaline earth metals at 300-509 with
small amounts of O to oxidize H,S to S), 936

Removal of hydrogen sulfide from gases (Reaction of
ferrocyanide fon with S——, electrolytic regeneration of
ferricyanide ion), 475

Removal of hydrcgen sulfide from gases (Fe(IIl) salts
oxidize H;S tao S and are reduced to Fe(Il); oxidation
of HoS is: 3H,S + 3Fe,(S04)3 + 35 + 3H SO, + 6FeSO,;
regeneration: 3H,50, + 3Fe(S0,)2(0H),; » 3Fex(S0, )3 +
6H,C and 6FeSO, : 1.50, + 3H,0 + 3Fe(S0,)>(0H)>), 1163

Removal of sulfur compcunds from industrial gases (Use of
I1.6. active-charcoal process, Girdier—-Girbotol
process, Koppers Seaboard process, Standard Cil Ferrox
process, Koppers Thylox process, and caustic~wash
process), 770

Reroval of H,S from gas by the tripctassium phosphate
process at Richfield plant, 199

Removal of ammonia, hydrogen sulfide, and hydrogen
cyanide from gases (Gas scrubbed with aqueous Fe (II)
sulfate, and then ammecnia, H sulfate, and HCN removed
completely of scrubbed gas with C or G-containing gas),
1399

Removal of hydrogen sulfijde from gas mixtures (Removal of
HzS from CJz-containing gases), 1291

Removing and recovering sulfur dioxide from waste gases
(Absorpticn cf SO, by cocled aqueous solution of salt
of organic acid), 449

Reroving carbon dioxide and hydrogen sulfide from gases
()s 245

Removing carbon dioxide and/cr hydrogen sulfide from gas
mixtures (Removal of CO, and/or H,S by absorption by
liquid compound containing Keto group), 1706

Removing hydrogen sulfide from naturel or cther gases
(Using aqueous solution of NaCl containing dissolved
Ca(0OH),), 338

Removing hydrogen sulfide from gases also containing
ammonia such as coal-distillation gases (By treatrent
with a scluticen of alkali--S--As compounds and
subsequent treatment with NH HSO,), 388

Removing hydrogen sulfide from gas mixtures (By scrubbing
with an aquecus soluticn ¢f an arsenite), 1217

Rewmoving hydrogen sulfide from gases (Containing CO,;
treatment with water in presence of NH;), 564

Removing hydrogen sulfide, etc., from gases (Using
activated carbon with a2 Fe oxide and/cr hydroxide
catatyst), 553

Removing hydrogen sulfide from gases (By scrubbing with a
solution of an organic dye base), 1208

Removing hydrogen sulfide from gases (Using a wash
solution contajning Fe cyanide compounds), 611

Removing hydrogen sulfide from gases (By passing
concurrent to a moving granular bed of hydrated Fe
oxide), 11€2

Removing hydrogen sulfide from gases (Treatment with acid
solution cf salt of Cd, Sn, or Sb), 244

Reroving hydrogen sulfide from gases and simultaneously
reclaiming sulfur (Using sclutions containing
thiosulfates and an cxygen transferring compound
(hydroxybenzene)), 608

Removing organic sulfur fror gases (Using activated
carbon), 610

Removing organic sulfur from coal gases (By conversion to
HS and passage over a catalyst ccnsisting of Cr, Cr
oxide, or Cr sulfide ¢n activated carbon), 680

Removing organically combined sulfyr from gases (Treating
with oxygen, and under alkaline conditions with
activated charcoal ), S51&

Reroving organic sulfur compounds frcm fuel gases (By
passing gases from which H;S has been removed over Cu
catalyst at €70 to €500), 527

Removing organically combinec¢ sulfur from gases (Use of
strong bases or basic-reacting salts of strong
inorganic er organic bases at high temperatures to
convert 3 ta H,S5), 47€

Removing sulfur by the catalytic oxidation of the gases
(Gases containing HpS, CHySH, and CCS oxidized with air
or 0 to HpC0, CU,, and S50, over catalyst), 1211

Removing sul fur fror gases (Use of alkali metal
carbonates and oxides and hydroxides cf Fe as
catalysts), 448

Removing sul fur from industrial gases containing carbon
dioride (Na,COs solution used and also Ca(OH),), 922

Removing sulfur compounds from gases (Using mixtures of
Fe oxides or hydroxides and $5X alkali carbonate), 519

Removing sulfur from gases (Contact with catalysts above
3000 and then use cf absorbents), 487

Removing sulfur dioxide from gases (By absorption in an
aqueous scolution of & nonvolatile water-soluble salt,
e.g, alkali, or NHy salt of a2 weak acid such as
benzoic, fumaric, phthalic, salicylic, or sulfanilic
acids), 607

Removing sulfur from gas (Using catalysts composed of
alkaline earths and alkaline earth hydroxides or
carbonates), 1099

Removing sulifur compounds from gases and vapors (Use of
activated C, Si0, gel, or bog ircn ore at about 800 to
remove CS,, mercaptans, etc.), 632

Review of recent processes for the removal of hydrogen
sulfide frorm gases by wet methods (Discussion of Thylox
(Girdler), Katasulf, and Alkazide methods), 491

Scrubbing gases, as in removing hydrogen sulfide (Using
an alkaline scrubbing solution containing a compound
such as a hydroxybenzoiec or hydroxynaphthoic acid sailt
or substitution derivative in alkaline solution), 522

Selective absorption of hydrogen sulfide from mixtures
with carbon dioxide {(Washing solution is aqueous NH,OH,
KQOt, NalH, or salt of weask organic acid with strong
incrganic base}, 1232

Selective absorption cf acid gases (H,S, HCN, and SC,
atsorbed from gaseous mixtures containing CO, by
limfting time of contact with alkeline scrubbing medium
to less than 0.05 sec), 198

Selective abscrption of hydrogen sulfide in carbonate
soiutions (H;S mixed with CO, and N), 1090

Selective adsorbent for hydrogen sulfide (Prepared by
treating a cupric salt with an orthophosphate of Na or
K)y, 783

Separating acid geses fror gas mixtures (Addition of
activating substances, such as proteins and aminc
acids, to absorbing solution), 1042

Separating hydrogen sulfide from gasecus mixtures
(Binding of H,S by strong inorganic bases in
combination with an organic acid), 38%

Separation and recovery of hydrogen sulfide from gases
with higher carbon dioxide contents (Use of alkazide
solution for preliminary desulfurization of CC,o-rich
gases ), 1282

Separation of carbon dioxide and hydrcgen sulfide from
gas mixtures (Absorptior by scrubting at sbout 100 psi
with hot 30-40% K,C05 sclution; techniques), 1092

Separaticn of gas mixtures, especially desulfurizing
ccmbustion gases (Description of apparatus; gases
treated with adsorbents, e.g., silica gel irtpregnated
with Fe oxide), 1342

Separation of sulfur dioxide from gases (By ccntact at
atm pressure and 80°F with a mixture of H,D and
nitrogen bases to form an aqueous soluticn of nitrogen
base--H,50,), 660

Separation of hydrogen sulfide and carbon dioxide from
gas mixtures (Plant designs with exglanation of
details), 1114

Scdiur phosphate in hydrogen sulfide removal from gases,
with an alkaline suspensicn of iron oxide (Efficiency
of scrubbing H;S fror gases with alkaline suspension of
oxide, hydrated oxide, or basic carbonate of Fe
improved by addition of alkali metal phcsphate), 1028

Staatsmijnen--Ctto process for the desulfurization of gas
and removal of cyanogen. II. Removel of hydrogen
sulfide and recovery of sulfur (Using ferric
ferrocyanide in arrcniacal scluticn), 597

Suitability of mixtures of bog iron ore and pickling
sludges for removal of hydrogen sulfide from gases
(Mixtures containing 40-60X bog Fe cre and the rest
pickling sludge absorb hydrogen sulide more efficiently
than does either component alone), 1276

Suitebility of French iron oxide deposits for gas
purification (Removal of sulfur from manufactured gas),
603

Sulfur dioxide recovery process as applied to aciv plant
tail gas (Scrubbing with an (NH)2S02-~NH,HSG,
solution), 7437

Sulfur from sour gas (Abscrption of H,S by HOCH,CH,NH,
solution), €91

Sulfur from coke generator gases (Review), 405

Sulfur from sulfur dioxide-containing gases (Fass through
charge saturated with Na,CO0,, Nap,SO,, or Na,§ at 700 to
1100°C), sa2

Sulfur removal from combustion gases (Splinters of Mn-
containing Fe and/or cast steel used to remove $), 1044

Sulfur removal from combustion gases (I.C.I. and Boliden
processes ), 466

Suifur removal from ccrmbustion gases. Use of manganese
salts as catalysts (Spraying with 0.025% solution of Mn
salt fcr removal of £0,), 302

Sulfur removal and recovery from fuels (Review of




iraugural conference), 868

Sulfur removal from industrial gases (HaO0 of sinrgle
washing steps i= recycled througk each step), 982

Sulfur remaval fram synthetic gases (Survey with 47
referencecs), LOE3

Sulfur removal from Industrial gases (Removal af HpS by
washing with ammoniacal solutions), 927

Synthesis ¢f gascline from carbon monoxide and hydregen
2t ordinary pressures. XLIV. Purification of the
gasecus raw material used for gasoline =zynthesise. 3.
Remcval ef argznic sulfur by means of Luxmasse and
admixtures (Uszing Luxmasse with 108 NaOH and 10% ThQ,),
498

Synthecic of gzsoline from carbon monoxide and hydrogen
2t ordinary pressurec. {LV. Furification of the gaseous
raw ma2terial used for gasoline synthesis. 4. Removal of
organic sulfur by mears of synthetic agents (Using
FeoO03—-Al,0s——briastore and NaOH; Luxmacse and
diatomacecus earth with NaOH; or Fezfz——bentonite——
N23H ), 499

Takahax process (Renoval of up to 99.9% of H sulfide from
gas streams particuolarly those with low initial H
sulfide concentration and/or high C diexide/H sulfide
ratios)y 1951

Techniczl end econonics aspects of liquid purification,
772

The use af activated carbon in technical processes for
purification of gases from hydrogen sulfide with
recovery of the suifur, 406

Thylox precess and ite technical and scientific results
(For renmoval of H,S from gases), 514

Thylox process for removing hydrogen sulfide from gas
(lomplete summary of the Thylox process and cost of
operation), 538

Thylox process for the recovery of sulfur from gases
conteining hydrogen suifide, 545

Thylox process for the recovery of sulfur from gases
conteining hydrogen sulfide, 547

Tower~1like serubber for the removal of sulfur from gases
by use of iron hydroxide—contazining masses, 790

Treating sulfur-containing materials (Purification of S~
contzining gases by fouled Fe catalyst), 739

Treatment of gases rieh in hydreogen sulfide, 885

Use of weter—warks mass in dry (sulfur) purification
(Removal of HiS from mapufactured gas), 1015

Washing and cocling of gases containing sulfur dioxide
(Rcaster and combustion gases coocled and freed of dust,
S0,y and compounds of Fey Zny, Pby Se, and As by
scrubbing), %81

Washing with aqueous suspension of heavy metal salt such
es PbED, for removal af H,S from gas, 292

Westfield high-pressure coal-gasification plant (Plant
operatian and H S8 removal), 4732

Wet methads fram desulfurization of gases (Review), 601
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Purification of hydrogen sulfide—-containing gases
(CGxidztinn of H;5 carried out catalytically by means of
Fe57, =ciutian: ges or catalyst may be ozonrized or
trradizted with uv light to speed up oxidation), 1220

GFSES/PROBUCTION

Carbonization by fluidization for the manufacture of
pulverized cokey gaz, and tar (Wet' coal or lignite
used )y 1fig

Clean fluid fuals from caal a2nd wastes (Review with 27
references j, 7002

Flextbility and baldnce in the gas industry (Production
of gzss cokey and tar; gas purification, total
gasification, 2nd special products from gas), 3267

Gesificeztion of low—-grade fuels, 43851

GASES/PURIFICATION

Absarptian eof warbon dioxide and hydrogen sulfide from
compressad geses in packed columnsy with refrigerated
wethenol {Mass transfer equation for CO, to methanol at
-21 to -509), 1248

Burezu gf Minzz synthetiec liquid fuels program, 1944-55.
Le Qil from emezl (Summary of research), 4667

Burkhelser [agze-] purification process, 237

Catacarh Cd, repoval process (Gas purification by removal
of acid geses), 1986

Catalysts far purification of gases (Hydrogenation
catalysts used in purificztion of gases), 1043

Cleaning and purific2tien of gas by ethanolamines
(Remnvzl of C0; and H:5; review with 29 references),
899

Cleaning af carbonizatier gas {Use of aqueous solution of
alkzl{ metzl carbonates and bicarbonates), 898

Continuoue remeval of hydrogen sulfide and hydrogen
cyvanide from z2cid cake—gven and similar effluents
(Equipment}, 13031

Contraol of alkalinity in dry-box purification (Effects on
remaval of HCN and §), 409

Dry purification of gas, 234 '

Elimination af hydrogen sulfide and (or) carbon dioxide
or other znld gases from gas mixtures (Washing with
solution of K,0, Asg;Uz, and thicarsenate; plant
desian)e %493

Ethanolamine purification of gases (Removal of HpS and
CO,)y 1188

Feaztures gof desulfurization (Fumeks process) and cyanide
removal (Rbodacs process) (Piclin acid is used as a
cataiyst in the Fumzks process), 1734
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Flexibility and balance in the gas industry (Production
of gas, coke, and tar; gas purification, total
gasification, and special products from gas), 3267

Fluor econamine process (Removal of acidic impurities
from gas streams using aquecus solution ef
Diglycolamin), 1955

Fluor solvent process (Removal of high concentrations of
H sulfide and C dioxide from matural or synthetic gas
streans), 1954

Gas—cleaning apparatus (Use of high gas velocity), 884

Gas industry and the fuel problem (Carbonization of coal
and chemical engineering practices involved in
purification, storage, distribution, and utilization of
gas)y, 94

Gas purification (Removal of H»S and CO, from hydrocarbon
gas; use of moncethanolamine, water, and butyl
carbital), 819

Gas purification (Removal of H;S using a material
(consisting mostly of iron oxides) prepared by reducing
to 200 mesh and heating to 2000), 251

Gas purification, especially desulfurization and sulfur
recovery {Review of methods for removing dust, tar,
NHz, CeHegy NOy, and S. 55 references), 544

Gas purification (Washing with absorbant liquid
containing Mn compound), 231

Gas purification (Washing with aqueous suspension of S:
use of desulfurization catalyst (such as picric acid or
hydroquinone)), 2041

Gas purification (Extraction of ‘aromatic hydrocarbons by
treztment with HaS0,), 242

Gas purification (Extraction of HzS a2nd organic sulfur
compounds by metal in S5th, 6th, or 7th group), 243

Gas purification (Reaction of sulfur in gas with iron
oxide), 227

Gas—purification process (Fine stage process for removal
of Clzs HzS, and organic sulfur compounds), 742

Gas purification (gas scrubbing) from the apparatus
standpoint (Apparatus for absorption, adsorption, and
catalytic purification processes; review), 626

Gas purification (Removal of acidic constituents and
sulfur using Na compounds and As compounds), 341

Gas purification (Removal of H,S, HCN, and CO, using
hydrocarbon oil), 343

Gas purification by the I. G. Alkacid process and sulfur
recovery by the I. G. Claus process (Removal of HpS and
CO; by alkaline metal salts of week organic acids such
as amino acids), 500

Gas purification (Removal of organic chlerine and ergenic
sulfur compounds from CO and H mixtures using activated
C and KOH at S550°C), 778

Gas purification (Washing of NHz and HoS from coal
distillation gas containing CO» by fresh water), 854

Gas purification by means of the Rectiscl process (Use of
polar or organic liquids (such zs MeOH) cooled to —-750
for removal of COz and H,S from gas), 1144

Gas—separating plant for waste gases conrtaining sulfur
compounds (Hot gases cooled in regenerative heat
exchanger and then SO removed), 1111

Increasing the efficiencies of plants gasifying solid
fuels (Method for abtaining 47% over—all efficiency),
4296

Liquid purification (of gas) by soda ash seclution, 273

Method of removing sulphur dioxide and nitrogen dioxide
from gases (By passing the gases through an equinclar
molten bath of sodium hydroxide and potassium
hydroxide), 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 dioxide (Solvents used whase dissolving
power for organic S compounds, HyS, and CO. is greatly
different and decreases in this order), 882

Neutralization of acid gas components (Removal of S
dioxide and HCl using MgO or Mg hydroxide with V oxide
catalyst), 2137

Operating glycol—-amine gas—treating plants (For gas
purification (CQ, + H.5)), 800

Perox liquid purification process for sulfur removel
(Removal of H,S and NHy), 833

Position of the problem of the removal of poisons from
gas (Removal of CO and argenic sulfur), 408

Principal methods for the purification of industrial and
natural gases (Review wih 10 references), 1141

Purification of gas (Removal of H;5 and CO; from
synthesis, cracking, or natural gas by contact with
aqueous K HPJ, under pressure), 1024

Purification of gases (Washing with weakly ammoniacal
ZnS0, solution contazining sufficient (NH, )aSO, to
prevent precipitation of Zn{0H);), 1167

Purification and dehydration of gases (Remcval of H,S,
CO., and Ho0 from hydrocarbon gases using solutions aof
monoethanolamine and diethylene glyecol), 767 *

Purification of gases (Removal of CO; and HzS by passing
through a dilute aqueous solution of Na,COs or K»COz),
634

Purification of gases and vapors and recovery of sulfur.
{ Gases containing organic S compounds, gum formers,
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hydrccarbons, etc., are purified by passage through bed
of preheated refractory solids), 1115

Purification of commercial gases (Equipment), 1339

Purification of gases containing cerbon dicxide and
sulfur compounds (Gases washed with alkazides prior tc
washing with alkali metal carbonate), 1133

Purification of industrial gases from hydrogen sulfide
and carbon dioxide (Comparison of economics of
moncethanclarine process and arsenic—-—-soda process plus
Hp,Q to rercve CO,), 1187

Purification of gases ccntaining Hp,S and CO, (Using an
absorbent sclution of an alkali metal carbonate and
bicarbonate), 605

Purificaticn of high-percentage carton monoxide gas frcm
carbon oxysulfide, carbon dioxide, and water (Use cf
H,0, milk cf lime, aqueous NHjz, NaOH in hL,0 and
alcchols, aqueous Na,CCy), 751

Purification and separation of gaseous mixtures (Removal
of CO, and H,S using K3P0, solution), 825

Purification of gases capable of hydrate formation
(Removal of S50,, H,5, and CU,; by bringing hydrated gas
in contact with aqueous solution cof a metallic
hydrcxide or an atkaline salt, or one cf the ethanol
amines), 6€2

Purifying gases (By washing with aqueous solutions of
amines, hydrcxyalkylarines, salts of amino acids, and
alkaline solutions of phenols), 370

Purifying gases (Desulfurization by passing over charcoal
or alkaline earth metals, Al, or heavy metal
compounds }j, 212

Purifying gases (Removal of NH; and H,S by washing with
H,SO0, and subsequent treatment with an aquecus solution
of monoethanalamine), 41€

Purifying gases (Removal of H,S or SG, from gases with
simulteanecus precipitaticn of § bty activated washing
scglution composed of cxygenated compounds cf
thiosulfate), 456

Purifying gases (From distillaticn of coal and schists by
ion exchange), 44¢€

Purifying gases {(Removal of NHy and H,S by three stegp
scrubbing with (NH{),S803--N4,HSO, solution in steps 1
and 3 and an alkaline liquid containing heavy metal
compounds in step 2), 555

Recovering weak gaseous acids frcm gases (Removal from
gases of H,S, CO,, SO,, etc., by washing with liquide
such as acetic acid ester of
tetramethyldiaminoisopropanol,
tetramethyldiaminoisopropanol ethyl ether, and
tetrahydraxyethyldiaminoiscpropencl), 486

Removai of organic sulfur and unsaturated hydrocarbens
from coal gas (Removal of C,H, and CS; by scrubbing
with liquid CHy at atmospheric pressure), €79

Removal of hydrogen sulfide and carbon dioxide from gases
by absorption with amines, 821

Removal of hydrogen sulfide, ammonia, and hydrocyanic
acid from gases and recovery of ammonium suifate and
sulfur (Scrubber uses sclution of (NH, ),S,C3 containing
MgV, Cry or Ce compound), 924

Reroval of acid components from gases (Removal of CO,,
H,S, and HCN by washing with hot, alkaline absorption
liquids that are regenerated anc recycled), 1287

Removal of asmcnia and hydrogen sulfide from gases
containing carbon dioxide (HpS removed in
countercurrent washer by strong ammoniacal liquor; NHj,
washed out by weak amroniacal liquor and then by fresh
Ha0), 1132

Reroval of acidic constituents from gases (Removal of
H,S, S0,y or CO, fror gas by bringing it into contact
with solution of amine, H,0, and a monohydric alecohol),
713

Removal of H,S and CO, from gases by washing with bases
with formula of A (A, )NXN(A3)A,, 425

Removal of hydrogen sulfide and ammonis from gsses (By
washing with a suspension of Fe hydroxide followed by
washing with a solution of Fe thionate in the presence
of part of the NHy previously separated), 340

Removal of carbon dioxide and hydrogen sulfide from gases
(Liquid propylene carbenate, acetone, or methanol used
as absorbent to remove C dioxide or H sulfide from gas
aixtures), 1463

Removal of ammonia and hydrogen sulfide from gases by
water or asmonia ligquecr (Use of scrubbers; description
of apparatus), 727

Removal of hydrogen sulffide and amwonia from geses
(Amroniur pclythionate to remove NH; and aqueocus
triethanolamine soluticn tc rawove H,S), 422

Removal of hydrogen sulfide, hy:rocyanic acid and
volatile liquidas frowm gases (By washing with a high
bolling organic solvent or a difficultly volatile
organic basic compocund such as butyldiethanol amine),
521

Removal of awmonis and hydrogen sulfide from gas such as
coal-distillation gas (Three stage purification using
NH, polythionate), 366 '

Removal of ammonia, hydrogen sulfide, and hydrogen
cyanide from gases (Gas scrubbed with agueous Fe (II)
sulfatey, and then awmonia, H sulfate, and HCN removed
completely of scrubbed gas with 0 or O-containing gas),

1299
Remcoving carbcn dioxide and hydrogen sulfide from gases
(By washing with water under 10-20 atmosgheres
pressure, then reducing pressure toc 1.5 atm allowing
H,S and CC, to evolve), 391
Remcving carbon dioxide and hydrogen sulfide from gases
(), 243
Remcving carben dioxide and/or hydrogen sulfide from gas
mixtures (Removal of CC, and/or H,S by absorption by
liquid compound containing Keto group), 1706
Removing hydrogen sulfide and ammonia from gases with
simultaneous recovery of elemental sulfur and amroniunm
sulfate (By washing the gas with a solution containing
(MH¢)75,03 and an organic oxygen carrier, preferably
hydroxybenzene), 60€
Removing hdrogen sulfide free gas (Washing with
ammoniacal solution containing hydrated ferric oxide),
226
Hemoving hydrogen sulfide and ammcnia from gas mixtures
(Treatment with Fe(CH)y then (NH,)>5,03, polythionate,
sulfite, and bisulfite), 260
Selective absorption of a2cid gases (H,S, HCN, and SO,
atsorbed from gaseous mixtures containing CO,; by
limiting time of contact with alkaline scrubbing redium
tc less than 0.05 sec), 198
Separating acid geses from gas mixtures (Additicn of
activating substances, such as proteins and arino
acids, to absorbing solution), 1042
Separating weak acid gases from gas mixtures (Washing of
mixtures containing CO,, H,S, etc., with solutions of
saits of primary, secondary, and tertiary amino acids
containing at least 2N atoms), 47§
Separating carbon dicxide and hydrogen sulfide from gas
mixtures ( By cooling as mush as E£S0F ), 1180
Separation of carbon dioxide and hydrcgen sulfide from
gas mixtures (Absorgtion by scrubting at about 100 psi
witn hot 30-40% K,CO, solution; techniques), 1092
Separation of carbon dioxide and hydrcgen sulfide from
gas mixtures (By scrubbing under gressure with hot
K,CGy solution), 926
Separation of hydrogen sulfide and carbon dioxide from
gas mixtures (Plant designs with explanation of
details), 1114
Sulfur production and gas purification (Scrubbing with
K2CO03 solution, remcval of H,S by Fe,Cy), 233
Sulfur removal at the Zol'nensk gas-benzene plant
(Operation of 2 monoethanolamine plant for the remcval
of H,S and CO0,;), 101€
Theory and practice of the desulfurization of low-
temperature carbonization gas with the potash process
under normal pressures as carried out at the VEB
combinete Espenhain (Kinetfcs of CO, and H,S reroval),
7438
Washing and cooling of gases contafining sulfur dioxide
(Roaster and corbustion gases cocled and freed of dust,
5024 and compounds of Fe, Zn, Pb, Se, and As by
scrubbing), 981
GASES /SCRUBBING
Desulfurization of gases (H,S removed by 2-step scrubdbing
with ammoniacal liquor), 1231
Purification of commercial gases (Equipment), 1339
Recovery of hydrogen sulfide from gas by ammonia liquor.
I. Scrubbing hydrogen sulfide from the gas (Review with
37 references), 1150
Removal of hydrogen sulfide, ammonia, and hydrocyanic
acid from gases and recovery of ammonium sulfate and
sulfur (Scrubber uses solution of (NH, ),5,05 containing
MgV, Cr, or Ce compound), 924
Removal of sulfur dioxide from gases (Scrubbing with
NaQOCl--NaQH solution), 2132
Selective absorption of acid gases (H,S, HCN, and SO,
absorbed from gaseous mixtures containing CO, by
limiting timwe of contact with alkaline scrubbing medium
to less than 0.05 sec), 198
Sodium phosphate in hydrogen sulfide removal from gases,
with an alkaline suspension of iron oxide (Efficiency
of scrubbing H,S from gases with alkaline suspension of
oxide, hydrated oxide, or basic carbonate of Fe
improved by addition of alkali{ metal phosphate), 1028
Tower-like scrubber for the removal of sulfur from gases
by use of fron hydroxide-containing masses, 790
GASES/STORAGE
Gas industry and the fuel problem (Carbonization of coal
and chemical engineering prectices invoived in
purification, storage, distribution, and utilization of
gas), 94
GASES /WASHING
Cleaning of carbonization gas (Use of aquecus solution of
alkali metal carbonates and bicarbonates), 898
Purification of gases containing carbon dioxide and
sulfur compounds (Gases washed with alkazides prior to
washing with alkali metal carbonate), 1133
Removal of acid components from gases (Removal of CO,,
H2S, and HCN by washing with hot, alkaline absorption
liquids that are regenerated and recycled), 1287
Removal of asmonia and hydrogen sulfide frow gases
containing carbon dioxide (H,S removed in
countercurrent washer by strong ammoniacal liquor; NH,
washed out by weak ammoniacal liquor and then by fresh
Hp0), 1132
Removal of hydrogen sulfide from gas mixtures (Removal of




Hz5 from Clz—conteining gas2s), 1291

Reroving hydrcgen sulfide from gases and converting it
into thicsculfets (Washing of gas with ammoniacal
suspernsion of F2 ferrocyznide containing NH, salts),
708

Selective absorption of hydrngen sulfide from mixiures
with cartion dinxide (Washing solution is aquecus NH,OH,
KUH, Na(H, ar sait of weak aorganic acid with strong
inorganic bzse)y 1233

GRRIFICATION

Cerbonizaticon and azsificatien. Present and future of
gasificatlian, 4292

Carbonizatiaon &nd gesification (Survey of recent (1958)
develaoprmentsy 18 references), 1438

Carbonizatian end gasification. Present and future of
carbonizztian industry, 14§

Colloquium an gasification, 4474

Degree of gasificatiaon, 3862

New developmentrs in the Winkler gasification process
(Review with 25 references, and discussion), 4475

Pressure gasiticatlon of fuels (Lurgi generator and cther
processes campared jy 4€25

Prcgress review No. 10 Recent develepments in
gastfication {Praducer gaz, water gas, oil gas, and O
gasification developgments}), 3893

Fecovery af hydrocarbone by in situ combustion, 4694

GASIFICATION/BIBLIOGRAPHIES

Gasificatiar techpniques (Extensive bibklicgraphy for 1960-
1962 with brief notes), 489%

Gesification studies (Annctated biblicgraphy on
gasificztion af solid fuels, decompasiticn of liquid
ana gasecus hydrocarbaons, and goals of gasificatien; 5¢
references ), 4980

GARSIFICATION/CHENICAL REACTION KINETICE

Carbonr diaxide zcceptor process [in gasifying lignite
char] (Kinetic data cbtained for gasifying lignite char
by using dolemite as C diexide acceptor), 5007

Catelysis by alkati metzl saltc in carbon gasification
reactigngs, 4748

Chemistry of the carbson—-steam reaction, 5023

Comparative study of coke gasification by water and by
CO, - observztions concerning the initial velocities
(Cokes gasified by water and C dioxide under identical
conditions; operating temperature of 10008), 4940

Gasification af fuels. Heaction kinetics research on the
technalagy of gasificatien and combustion (Discussion
cf physical end chemical influencec on gasification and
combustion), 4313

Gasification kinetics af coke with mixtures gf carbon
monoxide and carbon dicxide (Gasificaten at 900, 1000,
end 11009 in presence of CO,~—CO--N mixtures), 5251

Gasification af coke with carbon monoxide—-carbon dioxide
mixtures (Study of effect of temperature, gas
compositian, and lump size on rate of gasification of
coke ¢n samples of 10-60 mm dia. at 900-11009), $5252

Casificztion reaction of lump coke for blast-furnace use
(Lurp cokes packed in ceramic tube and gasified for
maximym af 3 hr at 1000-120000 in upward streams of
Ch,--CG and Clz~-N), 5150

Kinetics and mechznism of the reaction between oxygen and
carbon znd its significance for rapid gasification. I.
Kinetics (Eelcw BO0CC, C + O, » COp; between 800 and
10009, €O, zné CO are primary products; above 10000°C,
enly CO is farmed by reaction 2C + O, » 2C0), 4803

Kinetics of baeic reacticns af the gasification of solid
fuel (Isothermzl snd nonisothermal conditions), 5167

¥inetics af carbon gasification (Gasification of low-
temperature char), 4460

kinetics of lignite char gazsification. Relation to carbon
dioxide acceptor process, 5103

Rate coefficlient of gasification for coke particles in a
fluidized bed (C + Cl, » 2C0), 4223

Reaction kinetics of the gasification of carbor with
H G--H mixtures under prezsures (Pure C and coke
contacted with water——Ar and weter—H-—Ar mixtures at
950-11509; methane and CO formed; water partial
pressures of 5y 1285, and 250 atm; H partizl pressures
from U ta 50 z2tm: totazl pressure of 50 atm), 4943

Suspended specimen method for determining the rate of the
steam—carbon rezrtion (Steam passed over graphite
suspended in electrically heated tube), 4830

GASIFICATION/EQUATIONS
Gerneral gasifieztier equation, 3863
GASIFICATION/EQUIPMENT

Apparztue For gasification ef powdered fuels, 3744

Carbonization and gasificatione Classification of
apparztus for carbonization and gasification, 144

Coal char azsification in an electrofluid rszactor
(Production of synthesis gas; gasification rate
increzsed with temperature, steam flow rate, and C
burnaff; process is technically feasible), 5098

Fixed-bed pressure-gasification pilot plant for operating
under slagging conditions (Description of pressure
gasifier, slagging technigue, and comparison of Lurgi
process )y 4B78

Gas generatar for fluidized-bed gasification of fine—
grained fuel (Gas generator consists of sections for
dryinas semicoking, coking, and gasification), 5021

Gasification in a two—stage gas producer (Formulas for
calenlating parameters of gas—producer process given;
19 references), 49854

647 GASIFICATION/PATENTS

Pyrolysis and gasification of solid fuels in shaft-type
generators (Equipment), 711§
GASIFICATION/FLUIDIZED BED
City College studies of the Coziplex (Outline of work om
reaction eof coal with H; kinetics of C gasificaticng
fast fluidized bed; agglomerating fluidized beds; §
absorption kinetics; panel bed filter and flowsheet and
system studies), 3112 (PB-229101/1)
High-pressure electrothermal fluid-bed gasification of
coal char, §162 *
GASIFICATION/INDUSTRIAL PLANTS
Carbonization and gasification. Installations for
carbonization and gasification, 146
GASIFICATION/IN-SITU METHOD
Underground gasificaticn of fuels. Exchange between
carbon monoxide and carbon dioxide under homageneaus
conditions (In hot, gaseous mixture of CO nd COg,
exchange accurs that can be absorbed by use of C
isotopes; 1%COp + CO = 14CO : CO, and Ci60, + Ci80 =
ciegieg + C160; 14CO, : 12CO0 = O + 14C0 — 12C0, = 12CO,
s 14C0), 47E6
Underground gasification of fuels. Stcichicmetric
analysis of the three joint reactions taking place
during the analysis of carbon with hydrogen (Tabulated
data; 3-dimensional model shawing stoichicmetric
relations of principesl reactions between C eznd 0), 4757
Underground gasification of fuels. Control of the
underground gagsification of cozl (Discussion of
practical problems with diagrams of underground
gasification chambers), 4771
Underground gasification of fuels. Gasification of
semicoke from Moscow brown cozal with & steam—oxygen
blast (Steam concentration of 10-20% aptimum in
producing maximum percentages of CO and H and minimum
of COz), 4760
Underground gasification of fuels. Underground
gasification of Lisichansk coal (Use of O-enriched
steam—air blast (66-74% 0O) resulted in gas conteining
153 N, 40% COL, and 45% CQ + H), 4765
. Underground gasification of fuels. Motion of the
gasification zone as a function of fuel moisture in
underground gasification (Decrease in moisture cantent
from 30 to 9% caused rate of advance of gasificaton
zane of 15-fold), 4763
Underground gasification of fuels. Digtributicn of the
blast in underground gasification of fuels (Physical
and mechanical factors affecting distributien of
blast), 4769
Underground gasification of fuels. Mechanism of the
reaction of carbon with water vapor (Studies on water
gas reaction), 4758
Underground gasification of fuels. Products obtained in
the continuous heating of coal with an electric current
(Elaborate laboratory apparatus shown in schematic
drawings; composition and thermal values of gas as
functions of time of heating are plotted), 4772
Underground gasification of fuels. Effect ¢f preliminary
thermal treatment on the composition of the gas fromw
the gasification of Moscow brown coal in a permezble
channel (Laboratory scale O gasification experiments on
Moscow brown coal that had been preheated to 150, 250,
350, and 5500), 4761
Underground gasification of fuels. Effect of some
technological parameters of the undergraund
gesification of coal on the amount of gas leakage
(Leakage and relative loss increase with rise in static
" pressure in underground gas generator), 4766
Underground gasification of fuels. Method of study of the
interaction of oxides of carbon by use of carbon-14
(Investigation of reduction of COp with C, exchange
between CO and CO, under homogeneous conditions, and
exchange between C and its oxides, all by use of 1*C),
4755
Underground gasification of fuels. Method for studying
gas pressures in underground gas generators by use of
radioisotopes (Description of isotopes, apparatus, and
techniques), 4770
Underground gasification of fuels. Effect of the
concentration of steam on the rate of its reaction with
carbon, 4759
Underground gasification of fuels. Underground
gasification of coal under high pressure (Pressures
ranged from 1-50 atm; for optimum results, pressure
should not exceed 20 atm), 4764
Underground gasification of fuels. Effect of the
concentration of oxygen ian the blast on the rate of
motion of the gasification zone in underground
gasification (Rise in concentration of O in blast
increases rate of motion in gasificaton zone), 4762
Underground gasification of fuels. Decreasing the leakage
of blast and gas in the underground gasification of
Moscow brown coal (23 references), 4767
GASIFICATION/LURGI PROCESS
Low Btu gas for power plants (Review with 35 references),
§367
GASIFICATION/PATENTS
Index of selected gasification patents. III. Belgian,
French, German, Italian, and Swedish patents (Abstracts
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of patents lssued between 1914 and 1955), 4945
GASIFICATION/REVIEWS
Fuel processing fluidized beds (Review of literature; 68
references ), 5070
History of the development cf sclid-fuel gasificaticn,
4661
Trends in the development of gasification techniques
(Review with 49 references), 527¢
GASOLINE/CHEMICAL ANALYSIS
Anslysis of synthetic gasoline obtained by Fischer
process, 5950
GASOLINE/CHEMICAL COMPOSITICN
Composition of a synthetic gasoline (Distiilation
products), 6271
GASOLINE/DESULFURIZATION
Desulfurization of gasoline obtained from semicoke coal
tar from coal of the **Chernomore'! mine by use of
Bulgarian natural silicates (Catalysts prepared by
washing clay with 0.2 N HCl and heating to 5500 for 1
hr), 974
Kinetics of hydrocracking of low temperature coal tar
(Use of both autoclaves with catalyst of sulfides of Ni
and W supported on ilica-alumina; gasoline obtained at
5000 and 3000 psi; equaticn for relationships between
rate constants for gasoline formation, desulfurization,
and denitrogenation), 7141
Performance of a gas-synthesis demonstration plant for
producing liquid fuels frem coal (Production of
gasoline and diesel oil; dust in raw gas removed by
cyclone separation, wash scrubbing, and electrostatic
precipitation; CO,y H,S, and organic S compounds were
renoved with diethanolamine, Fe oxide, and activated
C), 6761
Recovery of useful substances and desulfurization of
gases, 941
Refining motor fuels by hydrogenation. II. Removal of
sulfur and stabilizaticn of gasolines from primary tars
(Use of McSp, MoS, + C,0,, and Cr,0; as catalysts;
hydrogenation at 20 atm. pressure and 4400), 7073
GASOLINE/DISTILLATIGN
Pyridine bases from heavy '‘gasoline'* fraction obtained
from low~temperature distillation of coal (Gasoline
fraction from distillation of coal in Lurgi cvens at
700-8009 dephenslized by alkali; solvent extraction of
pyridine bases with CH,0H), 6668
GASOLINE/FLOWSHEETS -
Progress in producing useful hydrocarbons from coal
(Review of processes being developed in the USA), 6838
GASOLINE/HYDROGENATION
Catalytic hydrogenation of secondary gascline of brown-
coal tar, 2228
Refining motor fuels by hydrogenation. II. Removal of
sulfur and stabilizaticn cf gasolines froem primary tars
(Use of McS,, MoS, + C,05, and Cr,C; as catalysts;
hydrogenation at 20 atm. pressure and 4400), 7073
GASOLINE/PRODUCTION
Activating effect of certain metal oxides on Fe-Cu
contacts, used in the synthesis cf gasoline from water
gas (Use cf oxides of Mg, Al, Mn, and Th to activate
catalysts of Fe--Cu--K,CO03-Kieselguhr), 6064
American Fischer--Tropsch plant (Use of jiggling-catalyst
bed in production of liquid fuels), 6541
Application of COED process coal-derived liquids in a
petroleum refinery, 7023
Balanced hydrogenation of coal (Motor fuel of high
aromatic content provided by direct hydrogenation of
coal in single stage; hydrogenation catalysts of
(NHy )2Mo0y,y NiClz, or SnCl,), 6719
Better utilization of ccal fcr the production of oil and
gasoline, 6084
Better utilization of caoasl for the production cf ofl and
petrol, 6092
British coal hydrogenation (Effects of internal
satisfacticn of H requirements by CH,~steam process on
gasoline yield), 5996
Carbide formaticn as an intermediate stage in the
catalytic synthesis of hydrocarbons from water gas
(Using a Co~-ThJ,--kieselguhr catalyst), 5994
Carbonfzaticn ¢f coal in rectangular gas-combustion
retort for the production of small blast-furnace coke,
liquid fuels, and gas (Yield as high as 90X), 152
Catalyst for :onverting carbon monoxide and hydrogen into
hydrocarbon: (Preparation of reduced iron-borax
catalyst), 6039
Catalytic hydrogenation of phenolic 0il in low-
temperature tar. IV. Effect of catalysts on the
composition of hydrocarbons formsed (Use of Mo oxide,
Ni 03y and I as catalysts; addition of S to Mo oxide to
increase gasoline content and naphthalene
hydrocarbons ), 2481 .
Catalytic reaction of carbon monoxide and hydrogen
(Preparation of iron catalyst), 6618
Catalytic hydrotreating of ccal-derived liquids
(Laboratory investigation toc determine suitable
catalysts and hydrotreating system for converting
liquid products or tars from coal to raw material for
production of gascline), 6849
Catalytic cracking of steam~gas prcducts of semi-coking

of coals (Catalysts were activated Cambrian clay and
semicoke ), 6612

Catalytic hydrocracking. Mechanism of hydrocracking of
low-temperature coal tar (Production of gascline), 6887

Catalytic improvement of hydrocarbon synthesis product
(Upgrading of gasoline produced by Fischer--Tropsch
synthesis; isomerization of olefins), 6427

Catalytic hydrogenation of carbon monoxide (In presence
of alkaline N-contafning compounds (methylamine);
product is high in alcohols and organic N compounds),
€621

Catalytic hydrocracking. Hydrocracking of a low
temperature coal tar (Production of premium-grade
gasoline using catalysts cf sulfate of Ni and W
supported on Si dioxide and Al oxide), 6890

Catalytic hydrocracking of coal liquids (Conversion of
coal to gasoline is process of hydrogenation,
conversijon, and hydrorefining; studies on 400-700¢F
fraction of liquefaction product), €902

Catalytic conversion of carbon monoxide——~hydrogen
mixtures into hydrocarbons or oxygen-containing organic
compounds (Use of Fe catalysts and recycling to give
paraffins), 6635

Characterization of oils derived from the hydrogenation
of Upper Assam coal and their comparison with
Nahorkatiya petroieum (Distillate neutral oils of the
hydrogenation product and the petroleum fractions are
both useful for gasoline production but require further
hydrogenation fcr upgrading to middle distillates),
6994

Chemical by~products from coal (Production of alkenes,
aromatics, H, armonia, S tar acids; conceptual all-
chemical refinery), 7380 (PB-180878)

Chemical possibilities for the production of motor fuels
(Review of Fischer-Tropsch, Bergius, high-pressure
hydrogenation, and Fischer processes), 5833

Chemicals from cosl hydrogenation (Cost of plant to
produce 31,090 bbl. chemicals and fuels per day would
cost 326 million (1952)), 2775

Chemicals from coal hydrogenation (30,000 barrel per day
plant would produce €.1% tar acids, 50.8% aroratics,
16.4% LPG, and 26.7X gasoline), 2802

Coal's entrance into gasoline market set at 3 yr
(Description of Consol Prccess), 6844

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

Coal distillation under pressure, 6274

Coal gasification. Scale-up factors in the H-coal process
(Studied using bench units), 5334

Coal hydrogenation. Summary of process and brief
description of special equipment used in demonstration
plant at Louisana, Missouri (QOperating at 700
atmospheres pressure), 62€9

Coal hydrogenation (Effects of reaction temperature and
time on gasoline yield), 2608

Coal liquefaction projects underway (Brief review of
methods being developed in the USA for production of
liquid fuels from coal), 6841

Coal liquefaction profitable by producing cheap cement
(Produces gasoline at competitive price), 7026

Coalplex. Gas, gasoline, and electricity frem coal
(Feview with 78 references), 6998

Conscl synthetic fuel process (For production of gasoline
from coal), 6913

Conversion of coal to gasoline (Review of techniques with
64 references), 6882

Convert coal to liquid fuels with H-coal [process] (Coal
converted to light crude distillate that can be
converted to gasoline; H-coal process is economically
competitive with conversicn of petroleum crude oil to
gasoline), 6868

Cracking and destructive hydrogenation of peat tar (NiC
and CoQ catalysts), 5659

Cracking process in gas-making industry (1250 Btu), 7046

Design of a Fischer~-Tropsch synthesis pilot piant
(Design and construction; flowsheets; producton of
synthetic gasoline from low-grade Indian coal), 6677

Destructive hydrogenation of peat-producer tar
(Comparison of MoSi, McS; + Alp0,, Cr,05 + KNi + Cu, and
MoO3; + Al,05 + Ni as catalysts for production of
quality gasoline at 420 to 480° and 200 to 250
atmospheres pressure), 2314

Destructive hydrogenation of Raichikhinskil coal (At 350
to 400°C and 790 atm using MoS; catalyst), 5835

Destructive hydrogenation of tar (At 450°C following
carbonization of coal), 5841

Destructive hydrogenation of coal (Evaluation of 8,
Fe,03, MoS;, MoOj;, Sn(OH),, Cub, (NH,)zMeQ,, Zn0, Cu,
and Fe(OH); as catalysts), 2389

Destructive hydrogenation of Kashpira tar (MoS, as
catalyst), 2285

Destructive hydrogenation of bituminous coal under high
pressure (Use of classical Sn, Co--Mo, and Fe
catalysts, as well as zeolite catalysts), 6963

Destructive hydrogenation of coals (At 364-4800 and 0-233
atm pressure; NiC and NH, molybdate as catalysts), 2309

Desulfurization of coal during carbcnization. High=sulfur
Indian coal (Removal of organic § cempounds ), 753

Development of gasaline synthesis in the United States.
Hydrocol process (Using fluidized bed alkalized Fe
catalyst), 6272




Development of an intermediate-sczle plant for high-
pressure hydroderation of tar and tar distillates (MoS;
catalyst; 200 atm and 500% ), 2430

Diesel cft and gasoline frorm coal tar {Coal tar (bap.
200-3509) is preheated, compressed, mixed witk H,
passed thrquah bed of pelleted catalyst of McSy3
hydrogenztion at 300-450% and 100-200 atm), 6770

Diesel ocil fraom coal tar {Tar (b.p. 200-350%), freed from
tar acids and bases, hydrcgenated at 10-75 atm and 300—
4500 using catalyst; cobtain gasoline and light diesel
oil: cataiyst prepared by dissclving AL(NO3)z X 9HL0
adding NzOh solution, tz which seluticn of Ni(NO3): X
6H,C was edded containing HNO3; dried catalyst reduced
by H), 6771

Distillation of tar to give gasuline, phenols, and
recidue that is eracked to produce coke, crude oil, gas
cily and gase=z, 5703 '

Econorics af the praduction of gasoline, fuel oil, and
aromatic chemicals from coal by hydrogenation (Coal
hydrogenation plant aperated at 6500, 2000 psi H,
10g/min ccal fead ratey and H flow of 90 1/min with
zinc chloride ax hydrogenation catalycsts), 6996

Economy cf liquid fuel preducticn from coal (H-coal
process ecencricsy censtructiaon cast of plant for
conversian af ccal into liguid products will be about
three times the caost of usual petroleum refinery), 6848

Effect of temperzture and the volume veloccity of
synthesis gas an the yield of some hydrocarbons during
synthesis from carbon moncxide and steam (Effect of
temperature (200-2409) and volume veloecity of CO--steam
cn corpasftion of products; Co——Th catalyst), 6903

Engineering evaluation and review of CONSOL synthetic
fuel process, €977

Essots fluid cztalyst modifies Fischer-Tropsch (Catalyst
coentaining Fe), 6190

Estimated plani and operating costs fer producing
gasclina by cozl hydregenatian, €276

Evaluatian of rhenium—contzining catalysts for the
hydrogenatian of brown—coal tar precessing products at
medium and highk pressures, 6743

Exatharmic catalytic gas rezetions (Hydrogenation of CO
in synthesis gas produced by gesification of brown
coal )y 3948

Extraction of hydrogen from coke—oven gas for use in the
manufacture af synthetic gesnsline (Mazsssr process; 98—
99% He), 70BS

Fischer-—Trapsch synthesis in slurry phase (Using Fe
catalyst promoted with Cu and Kp0),; 6463

Fixed-ted vapor-phzse hydrogenation of low-temperature
coal tar under medium pressure, 6740

Fuels and chenifezls from coal hydrogenztion (Production
of tar acids, aromztics, LPG, and gasoline), 2826

Gazsoline (Production from CO and H in 5-stage process),
6449

Gzsoliney oily #nd chemicals from coal (Description of
South Africats solution to sil shortzge), 6812

Gasoline (Catzlytic production at 260-3712), 6519

Gascline {Production by reduction of CO at H50-7500F
using an Fe powder catezlyst with 3 to 10 second
reaction time), 6308

Gascline from the law-temperature carbonization of
Zhurinsk cozl (Determinzation of chemical composition of
gascoline), B%

Gesoline fram cpza] (Discussion of general aspects of coal
to tiquid fuel progrem), 6821

Cesaline from coal via the Synthol process, 6745

Gasoline from coabl~distillation products, 5958

Gasoling—fraom—caal produced on pilat plant (Planned
constructian af plant for processing 10,000 to 30,000
tcns of co2l into 480 to 1,000 cu m gasoline/day; yield
of ga<aline zpprosches 480 literz/ton coal), 6833

Gascline frow solid fuels (Finely ground coal added to
mixture of H &nd steam in e¢olumn), 6807

Gzscline synthesis from carbon monoxide and hydrogen.
LXXIIX. Action af carbon monoxide on iron catalysts,
6375

Gasoline synthaczie from carbon monoxide and hydrogen at
moderately high presure. V. Effect of the increase of
reaction pressure (With Fe catalysts, maximum yield of
cil ahtained at 15 kg/em?; increase of pressure
requires wore K C03), 6175

Casoling synihesic from carbon monoxide and hydreogen at
zoderztely high pressure. VI. Promoter action of
varinne axides (Fe catalysts with Cu, Mg, kieselguhr
ard K,CO3¥s 6176

Ga<oline syntheszis frow carbon monoxide and hydrogen at
ordinary pressure. XLI. Activation of the catalysts by
siow oxidation with oxygen from the air, 5824

Cazalinz synthesis from carbon monoxide and hydrogen at
atmaspheric pressure. LVI. Analysis of the synthetic
ofl by preclsion distillation (Fe catalyst containing
Cuy Mn, kiezelguhr, HzBlz, and KzCO3z; Co catalyst
cantzining Cuy Thy U, and kieselguhr), 5943

Gasaline synthesis from cazrbon monoxide and hydrogen at
atmospheric pressuree Lo (Evaluation of Ni-=-Mn, Ni—
Ma=-—%t, Ni--Mn—Cu, Ni—Xn——Cr, Ni—Th--Rg, Co--Th, and
Ca--Mn as czatzlysts; effects of reaction temperature
and earrier an activity of catalysts), §742

Casoline synthesls from carbon monoxide and hydrogen.
LXXIV+ Influence of water vapor on iron catalysts, 6377

Gasolline synthesis from carbon monoxide and hydrogen.
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LXXI. Activity and deactivation of iron catalysts
(Catalysts of Fe~-Cu or Fe——Cu——kieselguhr; addition c¢f
KoCOz and H3BO3 to increase activity), 6173

Gasoline synthesis from carbon monoxide znd hydrogzn.
LXXII. Composition of geses and flow velocity (Fe
catalysts), 6174

Gasaline via the Fischer--Trapsch reaction using the hot-
gas recycle system (Catalyst was rew magnetite ore
flame sprayed ontoc heet metal assemblies; gascline
yield was almost 60% aof hydracarben production), €971

Generator tar from brown coal and catalytic cracking of
the tar (Fraction boiling from 180 to 3600 was
cracked), 6699

German plants extract gasoline from coal, 6124

German production of synthetic gasoline, 5772

Germans made high aromatic aviation gasoline by coaal
hydrogenation (Hydrogenation at 300 atm), €111

H-oil- 2nd H-coal-processes (Use of fluidized catalyst),
6889

High—anitknock synthesis gasocline (Praduction by
reduction of C oxides with H), 6300

High-octane blending liquids from carbonization gases
(Treatment with H;SO, of gases from dry distillaticn cr
cracking of carbonaceous materials), 6167

High-pressure hydrogenaticn of low-temperature tar (Use
of molybdenum oxide catalyst; 4659, 100 atm initial
pressure), 2444

High—pressure hydrogenaticn of low-temperature tar (At
7100 Atm and 2500C in presence of Moz catalysis), 5831

High-pressure hydrogenztion of low-temperature tar. I.
Effects of hydrogenating conditiens (At 425-4750 and
151-253 atm pressure using powdered ammonium molybdate
as catalyst), 2310

High—-pressure liquid-phase hydrogenation of coal by
experimental flow plant (Plant designed to hydrogenate
50 to 80 kg of coal/day at 700 a2im; cozl fed as paste;
agitation of paste has effect on results), 6816

High-pressure hydrogenation of various tars. III.
Hydrogenation of middle oils obtained by the
hydrogenation of various tars and oils, 2567

High~pressure hydrogenation of carbonaceous matter. I.
Intraduction (Review; production of aviation gascline;
comparison with Fischer—Tropsch methed), 6280

High-pressure hydrogenation of low—temperature tar (&t
4809 and 200 atm pressure usirng & Mo catalyst.
Hydrogenation of products at 463 to 4700 and 90 to 100
atm pressure using NH, thiomolybdate or MoOjz as
catalyst)y 5844

High-pressure hydrogenation of low—temperature tar
(Catalysts: (NH4),MoO,, HzMoO,, MoOz, and NH,
thiomolybdate; gasoline formation), 5755 . °

High—-pressure hydrogenation of low—temperature tar
(Production of gasoline, keroszne, and heavy oil), 2483

Hydrocarbons by hydrogenation of carbon monoaxide
(Production of hydrocarbons in the gasoline range by
use of a Co catalyst at 375-4509F), 6212

Hydrocarben synthesis (Production of gaseline
hydrocarbons by reduction of CO with H at 260-3710 and
150-550 pe.s.i.g. in presence of Fe catalyst), 6520

Hydroconversion of coal with combinations of catalysts
{Use of 2 or more catalysts, one of which is
impregnated on coal; best results otained when coal is
impregnated with Moy sulfided, and then used with Pd on
Y--zeolite), 6917

Hydrocracking of low-temperature tars (Description of raw
materials, apparatus, and procedure; increzse in
pressure increased yield of coke and gaseous products
and increased degree of cracking and hydrogenztion of
asphalts and resinous products; increased ratio of K to
raw material inereased yield of gasoline and gaseous
products), 6814

Hydrocracking of coal distillates (High-octave gasoline
and high quality diesel fuels are obtained using 2
zeolite catalyst), 7035

Hydroeracking of tars and other high—-molecular-weight
hydrocarbens (Process for gasoline producticn from
high—-molecular~weight compounds poor in H (coals, heawy
sulfurized crude oils, etc.) carried out in fluidized
bed of fine particles af char or coal; sclid material
must be pulverized and mixed with solvent prior to
being fed into reactor), €820

Hydrocracking of a neutral, low—temperature tar fraction
{Hydrocracking of neutra, low temperature tar fraction
aver (1) 8i0,—Alz03, (2) CoMoSO, on Silx—Alz0z, and
{3) NiS on Si0;——Al.03), 6830

Hydrogenation of pitch and heavy distillates from primary
brown coal tars toc diesel fuel (At 320-330°% using McSz
or Na as catalysts; diesel fuel production), 2325

Hydrogenation of coal using Luxmasse as catalyst; 40,000
ft2 of H and 4 tons of coal produce 1 ton of gascline,
5678

Hydrogenation as methods of producing gascline, 2279

Hydrogenation, a further development of high-pressure
technique of the ammcnia and methancl syntheses, 272z

Hydrogenation of middle oils fram bituminous coal at 390
to 4400 in presence of tungsten sulfide catalyst
followed by second hydrogenation step on part of
products, 2421
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Hydrogenaticn cf carben monoxide ( Reacticn carried out in
several stazps with Fe catalysts; use of H-rich gas;
yield is 42% hard wax, 18X paraffins, 17% oil, and 23%
gasoiine), 2867

Hydrogenation c¢f hydrccarbenaceous materials
(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 tc 5009 at 1000 to S000 psi),
6124

Hydrogenation of tars and tar oils (Description of small
plants; MoS,; pellets as catalysts), 580¢

Hydrogenation of oxygen-containing compounds. II.
Reduction of prenols of the primary tar cf Cheremkhov
coals {McS, catalyst), 2308

Hydrogenation of low-temperature tar by laboratory-scale
continuous plants. II. Results of some experiments
(Producticn cf gasoline by hydrogenation of tar at 480°¢
and 200 atm), 2482

Hydrogenating distillable carbonaceous materials such as
coal or mineral oils (Use of Ni or Co icdides and Mo
sulfide as catalysts), 2464

Hydrogenaticn cf coal (Review; economics of gasoline
production by cocal hydrogenation shown to be
unfavorable), 685S

Hydrogenated CCED oil (Conversion of coal by fluidized
bed pyrolysis into gas, cil, and char; catalytic
hydrogenation plant constructed to hydrogenate oil;
desulfurization; production of gasoline, middle
distillate, gas oil, and bottoms), 5254

Hydrogenation and cracking (Using CcS and MoS, as
catalysts), 2276

Hydrogenaticn of brown-cocal oil (At 5259 and 200
atmospheres pressure using a Mc catalyst), 5829

Hydrogenation c¢f Rumanian brown coal (Mixture with
mineral oil; MoOy catalyst), 2681

Hydrogenaticn (Flant operation for hydrogenation of
British biturinous coals; production of gasoline), 2497

Improved synthesis of mctor-fuel hydrocarbons (Fischer-
Tropsch catalyst is cherged to a vertical reactor),
6205

Improvements in hydrogenation of ccal (Froduction of
30,000 barrels/day of liquid fuels, mainly gasoline),
€239

Industrial synthesis of gascline and oil from water gas,
5783

Investigations on the catalytic hydrogenation of coal tar
(Production of gasoline on fuller's earth catalyst),
6725

Iron catalyst for synthesis of gasoline (Use of KNO,
instead of H,C03; to activate the catalyst), 6063

Iron catalysts for hydrcgenation of carbon monoxide
(Hydrogenaticn at 2200 and 2450 at 3 atm; [Fe(NO3); X
9H,0, Zn(NO3), X 6H,0, and Cu{NC3), X 3H,0]), 6562

Iron catalyst fcr synthesis of gasoline-range
hydrocarbons, 6596

Iron catalysts in the synthesis of wotor spirit by
hydrogenation of carbecn mcnoxide (Use of cubical
Feplz )y, 5640

Japan's coal-liquefacticn process explained by naval
expert (Hydrcgenation of coal by Bergius process
followed by distillaticp tc produce gasoline and heavy
oil), 5808

Kinetic relation of coal hydrogenation, pyrolysis, and
dissoluticn (Catalytic hydrogenaticn gave 30%X gasoline,
5X diesel oil, 35% high Btu gas, and 30% char), 3063

Kinetics of hydrocracking of low temperature coal tar
(Use of both autoclaves with catalyst of sulfides of Ni
and W suppcrted on ilica-alumina; gasoline obtained at
S000 and 3000 psi; equation for relationships between
rate ccnstants for gascline formation, desulfurization,
and denitrogenation), 7141

Kinetics of hydrogenclysis of low-temperature coal tar
(Batch autoclave with Mo oxide catalyst produced
gasoline at 4759 and 3000 psi; rate-determining step is
chemisorption of tar wmclecules on catalyst), 6859

Liquefaction of coal (Desiratle characteristics of coal
for hydrogenation include low content of minerals and
moisture and C:H ratic less than 15; metal catalysts
must be S-resistant; yields gas, gasoline, medium oil,
heavy ofl, asphalts; 125 references), 6786

Liquefaction of Utah coal (Conversion of bituminous coal
to fluid feed studied using pyrolysis, soclvent
extraction with tetralin, and catalytic hydrogenation;
optimum conditions were 5159, H pressure 2000 psi, and
Sn chloride catalyst concentration 15X of coal), 6964

Liquid fuels from coal (Convers{on of coal by
hydrogenaton to light c¢rude oil that can be converted
to gascline), 6824

Liquid fuels from coal by the H-coal process (Bench-scale
tests and operation of an H-coal process development
unit for 3 years indicate desirability of building
250tpd demonstration plant to obtein scale-up
informaticn for cosmercial plant and to confirm process
economics), 6893

Liquid fuel from brown coal (Liquefaction at 4000 and 200
atm pressure using an Fe catalyst. Rehydrogenation of
middle oll at 475° using a2 Mo--Ni catalyst yields 40-
50X gasoline. Recycling rajses gasoline yield to 75-

50%), 5881

Liquid fuel from coal. Progress report on hydrogenation
demonstration plant (Production of gasoiine by
liquefaction at 500-€0C atm pressure), 6373

Liquid fuels from coal, other fossil hydrocarbons
(Processes under development by different ccmpanies for
commercial conversion c¢f coal intc liquid fuels;
economic analyses cf coal and oil shale processing),
€803

Liquid fuels frcm tars by carbonizaticn of coals in
hyarogen atmospheres (Fixed bed carbenizaticn of coal
at ca. 9509F in H at less than 1000 psig followed by
catalytic hydrogenation at €50-9509 of tar), 6944

Liquid hydrocarbons from gaseous hydrccarbons such as
olefins and solid carbonaceous materials, 5981

Low-temperature distillation of high-grade brcwn ccal and
its contribution to automobile fuels (Production of
gasoline and gases), 5946

Low temperature tar from lignite from Puentes de Garcia
Rodriguez (Coruna), 7287

Make liquid fuels from coal (Discussion of H-Coal process
for tiquefaction of coal), €83z

Menufacture of synthetic gascline nearing commercial
application in U. S. (U. S+ modifications to Fischer~
Tropsch process), 6182

Motor fuel for peat tar., IIl. Characteristics of the
product of hydrogenation (Comparisen of liquid phase
and vapor phase hydrogenation), 2438

Motor fuel (Producticn by Fischer--Trcpsch synthesis and
hydrogenolysis), 6314

Motor-fuel hydrocarbons (Synthesis of gasoline from CO
and H using Fe catalyst), 6619

Motor spirit from coal (Review), 5825

Natural gas processing plant (Separation of gaseous
compounds and liquid condensate; production of fuel
gas, stabilized condensate for gasoline blending, lcw
pressure gas for industrial and domestic fuels, and
elemental §; H,S absorbed from gaseous streams with 20%
aquecus moncethanclacine and oxidized to S), 1142

New developments in the field of catalytic pressure
hydrogenaticn (Usinc fixed catalysts or catalysts in
suspension), 2260

Newest findings in the hydrcgenation and dehydrogenation
field in the medium-pressure range (Production of high
octane value gasoline by hydrogenation c¢f brown coal
tar), 2871

Obtaining fuels and chemical products from wixtures of
coal and ofl (Hydrofining distillates with boiling
point to 320¢), 3097

Office of Coal Research continues tiquid extraction
projects (Review of projects for coal conversion into
city gas and gasoline), 6828

0il and gasoline from coal, 5706

0il and gasoline from of]l shale and coal (Review of
processes and cost estimates), 6096

Qil circulation process for the Fischer--Tropsch
synthesis (Using fused iron oxide catalyst), 6586

0il distillation from coal. The Cannock wet-charge system
(Production of high antiknock value gasoline), 5730

0il from coal (Use of Sn oxalate as catalyst in reduction
of CO), 6221

Performance of a gas-synthesis demonstration plant for
producing liquid fuels from coal (Production of
gasoline and diesel oil; dust {n raw gas removed by
cyclone separation, wash scrubbing, and electrostatic
precipitation; CO,, H,S, and organic S compounds were
removed with diethanolamine, Fe oxide, and activated
C), 6761

Perspectives of utilization of pulverized fuel for
production of technical and heating gas {Pyrolysis
carried out in tubular reactors with exterior heating;
flow of steam used to carry fuel dust through reactor;
fuels are gocod raw materfials for gas production;
calorific value of rsw gas from bituminous shale was
>2500 Kcal/m3; achieved complete decomposition of tar
and increased yield of light gasoline), 7117

Physical and chemical properties of coal tar
(Fractionation of gasoline from coal tar), 7424

Physicochemical investigations on gascline synthesis. IV.
Velocity of adsorbing hydrogen by ccbalt, 5951

Physicochemical studies on gasoline synthesis. XIII. XV.
Influence of potassium carbonate and boric acid on the
activated adsorption of hydrogen and carbon monoxide on
iron catalysts (Catalysts of 100 Fe + 25 Cu + 2 Mn +
125 kieselguhr with K,CO; added; addition of HyBO3 to
decrease adsorption of CO and increase adsorption of
H), 6232

Physiochemical {nvestigations on gasoline synthesis. V.
Velocity of adsorption of hydrogen by a catalyst of
cobalt and infusorial earth, 5960

Physiochemical fnvestigations on gascline synthesis. VI.
Velocity of adsorption of hydrogen by cobalt-thoria~
infusorial earth catalyst, 5961

Filot plant for gascline production from coal in the U.S.
(After solvent extraction, coal extract {s hydrogenated
on fixed bed of Co—-Mo--Al oxide catalyst at 425°C and
210 atm; pilot plant is testing new catalyst based on
Zn chloride that may be capable of direct conversion of
coal into gasoline), 6846

Plant for the production of gasoline by the hydrogenation
of bituminous coal (Production of 100,000 tons of




gesoline per yeer by direct treatment of coal and
50,000 torms by hydrogenation of creescte and low-
temperature tar), 5777

Preparation of gaczaline by hydrogenzticn of coal
(Review), 60&E

Present state and trend of coal bydrogenation research
(Discussian of Investigaticns in the USA for production
cf gascline, & high-energy fuel far jet-propulsion
erginec, and arematic hydrccarbons; coal is not
liquefied completely te reduce H consumption), 6856

Pressure hydrogenaztion of caal, tar, mineral oil, or
their distillatien or reaction preducts (Use of Fe-
containing bzuxite, clay, or zeclite catalysis as
effective as mclybdena ceztelysts in hydragenation to
form gasaline provided HyS iz present to 1-12% of
substrate}, 2866

Principle effects of the low-temperature, high—pressure
hydragenatian contact catalyst and its influence on the
TTH pracess (Fraduciien af saturated hydrocarbon
mixture cantaining gaseline, diesel oil, lubricating
oil ), 280Z

Problers asscciated with Fischer=--Tropsch process, 6237

Problers in the hydrogenation of coal (Effective coal
hydrogenzticn regquiresz preoduction of cheap Hy
elimirztion af ash, and development of high—pressure
equipment; production of gascline not believed to be
justifizbie in Federal Republic of Germany because of
high coal price), 6908

Processing af ccal and oil with special regard to the
catelytic bigh~pressure hydrogenation (Review)y 5702

Preduction aof sunthetiec gasaline from carbon meonoxide and
hydrogen at ardinary pressure. XLVII. Composition of
starting gases with new iran catalyst (Using CO:Hz
ratios af 4:l, 3:1, 221, 1:1, and 1:2), 5856

Froduction of fuels by catalytic hydrogenation of carbon
monoxide (Figcher——Tropsch znd Rebinson——Bindley
processes for production af synthetic gasoline), 5795

froduction ef synthetic fuels from coal bty hydrogenation
under medium pressures (Production of gasoline, diesel
oils gus and char), G858

Productian of gasoline from ceoal (Review), 5788

Prcductios of gaszoline frem fustralian brown cozal by the
H-cecal preeess ( Treatment ef ceal containing 64% water
and 23% O in ebullated bed reactor having hydrogenaticn
catalyst; In continucus run of 300 hr the ccnversion
was S3%), €97

Productian of liquid fuels from cezl in the US
(Dezcription af pilot plant for producticn of liquid
fuel, mainly gzsoline, by method of incomplete coal
hydraogenation), 6860

Production af synthetic gasocline from charcozl in France,
Germany, and England, £7353

Productien af synthetic gascline in India (Review of
Eergius and Fischer—-Tropsch processes), 6283

Productian of hydrogen—enriched fuels from cocal
(Suggested methad of coz2l conversion into gasoline—type
liquid fuel}, 2994

Production of gasoline by hydrogenation of coal (At 4500
and above 200 atm pressure; reactions using both low
temperature and high temperature catalyste in vapor—
phase hydrogenetion), 2241

Productjan af chemjical raw materials from ccal by the
combinaticn cif high-pressure liquid-phase hydrogenation
with hydro-dezlkylation (Hydrcdealkylation of meutral
ofl =nd bhigh-boiling sil that are main preducts of
liquid-phase hydrogenation of coaly Cr oxide--K oxide--
Al cxide ceatzlyst at Z0 atr and 500 to 5809C; products
include benzene, toluene, xylene, ethylbenzene,
nzphthalene, gaseous hydrecarbons), 3014

Production of synthetic gascline from carbon monoxide and
hydragen at ordinary pressure. XLYI. Preparation of new
fron catalysts end their superior properties (Two irom
catelysts composed of Fe--Cu——kieselguhr——K;C0z (4-1-5-
0.08) and Fe--Cu=—=Mn--kieselguhr——KyCOz (4-1-0.08—-5~
G«08)), 5HESS

Praduction of synthetic gazseline from carbon monoxide and
hydrogen at ardinary pressuree. XLIX. Influence of
varjoux mekzls, metal axides and precipitants on Fe--
Cu—kieselquhr catalysts (Additlon of Usly, Thila,
Al o0, and Cr,03), 5883

Production of eynthetic gnseline from carban monoxide and
hydroges @t ordinary pressure. XLVIIT. Influence of
additian af ccoper 2nd alkali on new iron catalysts
(Effects aa szturation degree of gasoline yield), 5854

Progress in producing uszeful hydrocarbons freom coal
(Review of grocesses being developed in the USA), 6838

Froject Ga=zallnes Paper Noe. § (Extraction of coal and
hydreeracking of extract te preduce gascoline), 7333

Praject Gasaline in final development stage, 6834

Quality af synthetic gascline from coal (Quality of coal
gascline depends on nature of coal oil and processing
conditions; nature of coal oil depends on coal
conversian pracess ), €966

Keactian of earbon monoxide with cobalt catalysts used in
the synthrsis af gasaline from water gas (Catalyst
comprises Co, ThOz, and kieselguhr; the reaction is
temperzture dependent)y 6009

Reactions of =ome O-containing arganic ccompounds over the
cabalt ccatact catalysts used for the synthesis of
gazoline from water gas (Co—ThOz-—kieselguhr
catalyst), 6058
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Recent trends in some aspects of coal processing. Hon—
fuel uses of coal (Review of research werk in USA cn
nonfuel uses of coal; projects zimed at coal conversion
into gasoliney liquid fuel, and gas of high calorific
value; plasma processing of coal and irradiation with
flash of high intensity light included), $050

Recovery of hydrocarbens and oxygen—centaining compounds
by catalytic carbon monoxide hydregenaticn
(Hydrogenation of CO-cantaining gases in presence of Fe
catalysts at 5-30 atr and later in presence of Co
catalyst at normal or slightly elevaied pressure), 283€

Refining light products from the lou-temperature
carbonization of coal, 7063

Report of experimental work on the hydrogenation of
Canadian coal, coal tar, and bitumen for the producticn
of motar fuel. I. Batch experiments an the
hydrogenation and cracking of low—temperzture coal tar
(Up to 5729 using Cu, MoOz, Fe oxide, MoS», or Molz + §
as catalyst), 2272

Report on the investigation by fuels and lubricants teams
at the Wintershall A. G., Lutzkendorf, near Mucheln,
Germany (Fischer—Tropsch process; manufacture of
catalysts; production of gasoline and-lubricating
oils), 6158

Research and developmernt work in USA in refining and
utilization of coal (NONE), 6840

Stainless steel catalyst for hydrocarbon synthesis
(Stainless steel in finely divided particle size .
containing 4-30% Cr, 4~8% Ni, activated by small amount
of Na compounds; production of hydracarbens in gasalime
range by reduction of CO), 6416

Start-up and initial operations at Cresap pilat plant.
Period — Nov 1, 1966-Jun 30, 1968 (Evaluztian of Consol
process for production of gasoline), 6907

Summary report on Project Gasaline, period September
1963-June 1969. R and D report No. 39, Volume I
(Liquefaction process for production of gasoline frem
coal), 6911 (EN-2282)

Supplying motor fuels by the low-temperature
carbonization of bitumincus coal (Description of
general process and preoducts), 100

Synthesis of gasoline from carbon mcnoxide and hydrogen.
LXV. Reduction by hydrogen and heat—treatment of iron
catalysts, 6049

Synthesis of gasoline from carbon monoxide and hydrogen.
LVIIT. Mutual influence of boric acid and alkeli in
promoting activities of iron-copper catalysts, €015

Synthesis of gasoline from carbon monoxide and hydrogen.
LXIII. Iron catalysts and the composition of gas used
in the synthesis, §998

Synthesis of hydracarbans (Reducticn eof CO by H using Ti
baoride catalyst at 260-3999; pressure is not critical
but usually atm to S00 p.s.i.), 6417

Synthesis of motor fuel fram carbon monoxide and hydragen
(Addition of isobutane to reaction mixture determines
the type of product obtained), 6204

Synthesis of gasoline from carbon monoxide and hydrogen.
LXI. Reaction temperature and durability of iron
catalysts, 6020

Synthesis of gasoline from carbon mcnecxide and hydrogen.
LXEI. Durability of ircn catzlyst and the composition
of gas used in the synthesis, 6021

Synthesis of gasoline from carbon morcxide and hydrogen.
LXIV. Methods of preparing iron catalysts, €046

Synthesis of hydrocarbons from carbon monoxide and
hydrogen on ''sintered'' iron catzlysts, 6644

Synthesis of gasoline from carbon monoxide and hydrogen.
LIX. Activation of iron-copper catalysts by beron, 6017

Synthesis of gasoline from carbon monoxide and hydragen.
LXVI. Reduction of iron catalysts, 6082

Synthesis of gasoline from cerbon monoxide and hydrogena
LvITl. Effect of some added substances on iron—capper
catalysts, 6010

Synthesis of gasoline by the Fischer—Tropsch process,
6057

Synthesis of gasoline from carbon manexide and hydrogen.
LX. Effect of copper on iron catalysts, 6019

Synthesis of hydrocarbons with more than one carbon aton,
from carbon monoxide and hydrogen (Catalyst consisting
of 46 percent Co, 8 percent ThG,, and 46 percent
diataomaceous earth), 6210

Synthetic liquid fuels (Review of the manufacture of
gasoline by hydregenation of ceozl or from CO + Hp, and
synthesis of CH4), 6199

Synthetic iiquid fuels resulting from the reduction of
carbon monoxide by hydrogen: methanol, Fischer gasoline
( General description, description, and comparison of
relative meritis of production of methanol and of
gasoline by Fischer—Tropsch synthesis), 5785

Synthetic liquid fuels in the United States, 6180

Synthetic motor fuel (Praduced by reduction of CO with
H), 6316

Synthetic hydrocarbons from water gas (Using Ni--Th, Ni—
Th-—~Hg, and Ni--Mg catalysts), §720

Synthetic gasoline obtained by hydrogenation of coal in
England (Economic significance and possibilities), 2344

Synthetic process for preparing hydrocarbons,
particularly gasoline (Using a catalyst consisting of



GASOLINE/PRODUCTION 652

powdered Ni carbide intimately mixed with CuC), 6132

Synthetic motor fuels (German coal hydrogenation to
produce synthetic gasoline and diesel fuels), 6153

Synthine process. IV. Basic economics and the current
situation (360 references), 3476

The Franz Fischer method for synthetic gascline
manufacture in Germany (Methods for reroval of S from
water gas and catalysts that give yields up to 70
percent cf theoretical), 5747

The gesification of low-grade fuels for the synthesis of
gasoline and methanol (Production of gas rich in CO and
H and some tar), 3266

Thermal efficiency of coal hydrogenation, 6291

Treatment of lcw-temperature tar. II. Menufacture of
gasoline frer low-temperature tar, 6098

Treatment of low-temperature tar. I. Phenol treatment of
low-temperature tar, 6045

Two-stage hydrogenation of the Aleksandriisk brown coal.
II. Destructive hydrogenation of medium o0il (The
following catalysts were used: mixture of Cr, Mo, In,
and Th on kaclin treated with Hp; Mo compounds on
activated charcoal treated and untreated with Hz; Mo
and Zn compounds on activated charcoal treated with Has
and complex Ma--Ni catalyst on kaolin treated with
H28), 5847

Two-stage synthesis of hydrocarbons (Fluid catalyst; Co
and Fe catalysts), 6244

Upgrading Fischer--Tropsch products (Production of
gasoline with octane no. ¢f 93.8), 6599

Vapor-phase cracking of primary tars from coal (At 325-
€500), 7052

Vapor-phase hydrogenation of oils derived from coal and
eil shale (Gasoline from middle cil from hydrogenation
of bituminous coal using German Mc--Zn--Cr catalyst; Co
molybdate especially effective catalyst for S removal),
6811

Working up c¢f the primary prcducts of Fischer--Tropsch
synthesis (With Fe catalyst, high content of olefins
obtained as prirary products), 6702

X-ray investigaticn of iron catalyst used in the
synthesis of gasoline. I. Preliminary report (Fe--Ca-—-
Mn--kieselguhr--K,C0y catalyst; destruction of
catalytic power by heating at 700° for 6 hr or
reduction in H at 4500), €001

GASOLINE/PURIFICATION .

Kinetics of hydrccracking of low temperature coal tar
(Use of both autoctaves with catalyst of sulfides of Ni
and W supported on ilica-alumina; gasoline obtained at
5000 and 3000 psi; equaticn for relationships between
rate constants for gasoline formation, desulfurization,
and denitrogenation), 7141 .

Performance of a gas-synthesis demcnstration plant for
producing liquid fuels frcm coal (Production of
gasoline and diesel ocil; dust in raw gas removed by
cyclone separation, wash scrutbing, and electrostatic
precipitation; CO,, H,S, and organic S compounds were
removed with diethanolamine, Fe oxide, and activated
C), 6761

Purification of gasolines frem primary tars by ferric
chlcride, 407

Treatment of synthetic gasoline (Synthetic gasoline freed
from 0 compounds by passing it over bauxite at 700-
9500F and rereating at 600-9509F with 20-65 1b. steam
per barrel of gasoline), 6410

Vapor-phase treatment of combined gasoline and water
phases of synthesis product (Gascline and water phases
derived from reduction of CO by H), 6554

GASOLINE/REFINING

Refining gasolines of primary tars with zinc chloride and
ferrous chloride, 7066

Refining motor fuels by hydrogenation. 1I. Removal of
sulfur and stabilizaticn c¢f gasoclines from primary tars
(Use of MoS,y, MoS, + C,0,, and Cr,05 as catalysts;:
hydrogenation at 20 atm. pressure and 4400), 7073

GASCLINE/SYNTHESIS
Berginization cf coal and tar (Critical review), 5690
GASOLINE/SYNTHETIC FUEL3

Engineering evaluation of Project Gascline: Consol
synthetic fuel process. Research and development report
No. £9, 6927 (NP-19945)

GBAG-HANSA PROCESS -

Desulfurization of gas with ammonia water, 621

GEOTHERFMAL ENERGY

Assessing advanced methods of generation, 5403

Land, sea, and air. Survey of some auxiliary“sources of
energy for electricity generation (Includes gecthermel
heat, underground gasification, tidatl power, wind
power, and sclar energy), 4018

GERMAN FEDERAL REPUBLIC/COAL .

Report on ccal research in Western Europe, 5398 ( CONF-

731027-3)

¢

GIAMMARCC VETROCOKE SULFUR PROCESS/ECONOMICS .
Giammarco Vetrocoke--sulfur process (Continuous removal
of H sulfide from natural gas or synthesis gases by
scrubbing with soluticn of alkali arsenate or
arsenite), 19t52

GIAMMARCO VETROCOKE-SULFUR PROCESS

Waste gas desulfurization and environmental protection
(Discussion of severas! methods with 23 references),
1882

GIRBOTOL PROCESS

Lacq is & source of naturai gas and sulfur (Gas contains
light hydrocarbons with 15.2% H,S and 9.6 CCa: HaS
removed by Girbotol process and ccnverted to S by Claus
method ), 1153

GIRDLER-GIRBOTCL PRCCESS

Performance of a Girbotcl purification plant at
Louisiana, Missouri (Ethanolamine purification unit),
962 :

Recovery of sulfur from coking gas (Description of the
Bahr, Petit, Seaboard, Girdler-Girbotol, Ferrox, and
Thylox processes), €71

GRAPHITE/CHEMICAL REACTIONS

Gasification of porous carbon by carbon dicxide
(Gasification of graphite spheres with C dioxide), 5110

Gasification of carbon during sublimation and self-
diffusion (Interaction of C dioxide with graphite
particles in Ar stream at 1400-33500K), 5109

GRAPHITE/GASIFICATION

Action of inorganic additions as single and multiple
catalysts in the water~gas reacticn, 3297

Action of inorganic polycatalysts in the water-gas
process (Oxides of Cu, Ni, Co, Fe, U, and Mn or elkali
carbonates), 3286

Gesification of porous carbon by carbon dioxide
(Gasification of graphite spheres with C dioxide), 5110

Suspended specimen method fcr determining the rate cf the
steam~carbon reaction (Steam passed over graphi te
suspended in electrically heated tube), 4830

GRAPHITE/SUBLIMATION

Gasification of carbon during sublimation and self-
diffusion (Interaction of C dioxide with graphi te
particles in Ar stream at 1400-33500K), S109%

H-COAL PROCESS -

Chemical by-products from coal (Production of alkenes,
aromatics, H, ammonia, S tar acids; conceptual all-
chemical refinery), 7380 (PB-180878)

Clean fuels from coal. Present status of the H-Coal
Process (Review with nc references), 7000

Coal: & past and future king (Describes H-coal .
liquefection process and oxygen-enriched gasification
process), 5569

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

Coal gasification. Scale-up factors in the H-coal process
(Studied using bench units), 5334

Coal liquefaction - a progress report (Review of pilot
plant developments), 6931

Evaluation of ''Project H-ccal®! (Production of
hydrocarbon liquids by hydrogenation with cobalt--
molybdenum catalyst), 3021 (PB-177068)

H-Ccal: conversion of western coals (Economic assessment
of this gasification process), 5511

H-ccal: conversion of western coais, 7013

H~coal production of low sulfur fuel ail. Paper No. 6 (H-
coal process for liquefaction of coal), 6901

Liquid fuels for coal by H-coal process, 689z

Make liquid fuels from coal (Discussicn of H-Coal process
for liquefaction of coal), €832

Plant for H-coa)l project (Plant for conversion of 3 tens
cosl/day by catalytic hydrogenation in entrained state;
hydrogen is obtained from coal and char ), 6847

Proceedings of the Montana Coal Symposium (Discusses
resources, mining, and processing), 5169

Summary presentation: an overview of coal conversion
technology, 52

Technological alternatives to flue gas desulfurization N
(Status of coal liquefaction and gasification
processes), 1853

H~COAL PROCESS/COMPARATIVE EVALUATIONS

Production of liquid fuels from coal in Central
GQueensland (Two methods presented are: Fischer--Tropsch
synthesis and direct hydrogenation; comparison of Sasol
and H-Coal processes; latter was ccnsidered to be more
economical; hydrogenation of coal paste at 400 to 5000C
and 100 to 200 atm), 68€1

H-COAL F=7CESS/ECONOMICS

Conve: «coal to liquid fuels with H-coal [process) (Coal
con -ted to light crude distillate that can be
conv-rted to gasoline; H-coal process is economically
competitive with conversion of petroleum crude o0il to
gasoline), €868

Economy of liquid fuel production from coal (H-coal
process economics; construction cost of plant for
conversion of coal into liquid products will be about
three times the cost of usual petroleum refinery), 6848

H-o0il- and H-coal-prgcesses (Use of fluidized catalyst),
6889

Production of liquid fuels frem ccal in Central
Queensland (Two methods presented are: Fischamr—Tropsch
synthesis and direct hydrogenation; comparison of Sasol
and H-Coal processes; latter was considered to ¥» more
economical; hydrogenation of coal paste at 400 to 5000C




and 100 t¢ 200 2tm), €861
H-CORL PROCESS/EQUIPMENT

Liguicd fuels from coal by the H-coal process (Bench—sceale
tests and aperation of an H-coal process development
unit far 3 years indiecate desirability of building
250tpd dercneiratiaon plant te cbtzin scale~up
informztion far commercial plant and to confirm process
econcmics ), 6393

K-COAL PROCESS/FLAWSHEETS
Project Gaenlinz in final development stage (NONE), 6834
H-CCAlL PROCESS/RESESRCH PROGRAMS

Liquid fuele from cozl by the H-coal process (Bench—scale
te<ts and aperztion aof an H-coal process development
unit far 3 years indicate desirability of building
250tpd demonstration plant to obtain scale-up
information feor commercizal plant and to confirm process
economics), EEY3

H-COARL PROCESS/REVIEWS

Coa! [converzion to =synthetic crude oil] (Review with 14
references ), 6945

Coal ligquefaction projects underway (Brief review of
methods being develaped in the USA for productien of
liquid fuels from coal), 6841

Prcject Gasalire in finzl development stage (NONE), 6834

HEFT EXCHANGERS/DESIGN

Symposfum on eoal hydrogenation. Design of preheaters and
heat exchzngers for coal-hydrcgenztion plants
(Development of high-pressure heat exchangers to
eliminate prehezaters end increase thermal efficiency of
pracess )y 2741

HEATERS/DESIGN

Sympasium an coal hydrogenztion. Design of preheaters and
heat exchangers far cgal-hydrogenztion plants
(Developnent of high—-pressure heat exchangers to
eliminate prezheaters and increase thermal efficiency of
process ), 2741 ’

HEATING/TIME DEPFENDENCE

Underground gasificzticn af fuels. Products obtained in
the continugus heating aof coal with an electric current
(Elaharate laborztery apparatus shown in schematic
drewingsy carpasition and thermal values of ges as
functions af time <of heating are plaetted), 4772

HERZBERG PROCESS
Modern gasz production (Rotary process using Oz ), 3243
REXANE /DECOMPOSITION

Catalysis in hydrocarbon chemistry. II. Decomposition of
faw-boiling hydrocarbons (By Mo catalysts at ordinary
pressures), 7074

HIGH BTU GAS/CUMBEUSTION HBEAT

Gas interchangeable with natural ges (Gas with kigh
calarific velue (RE30 Kezl/cu w) and exchangeable with
natural gzs obtained by methanation of coke oven gas at
180-2500 and addition of liquefied gas), 5061

High—-pressure fluidized beds [for production of natural
ga=s substitute from coczl cr o0il] (Three—stage process),
€107

HIGH BTU GAS/COST

SNG - where will it come from, and how much will it cost
(Chemical rzactions for proeductian of substitute
natural gas; flowsheet for naphtha gasification;
diagrar ar [luidized bed gssification; fuels refinery
for SNG; dizgrar for Lurgi pressure gasifications
flawsheeis ar cozl for gasfication, power; deseriptions
of varlous processes; SNG is principally methane), 5306

HICH BTU GAS/DESULFURIZATION

Coal gasification (Review af coal gasification
fundamentz2ls including cozl characteristics, coal
process=ing, chemical reactions, and thermodynamics; low
and high Biw gas productian), 5481 (NP-20097)

Ceal-gil-gz= refinery offers SNG, refinery feed, low—
sulfur fuel @il (Process design, operating variables,
costs, product values, and economic feesibility of
coal-convarsion complex for preduction of high-BEtu gas,
liquid feedstcck for petralem refinery, and low=-S fuel
for power plants were exarmined), 8473

Coal technclogy: key to clean energy. Annual report,
1973~74 (Production of synthetic fuels from coal), 5567
(NP-Z0078)

Future af synthetic pipeline—-gas technology (Production
af clean p*peline quality gas by gasification of coal
and methasation and desulfurization of resultant ges),
1639

Purisal procsass {Removal of acid gases from syngas and
natural.gas streams using physical absorption in N-
methyipyrralidane), 19€6

Substitute natural gas: processes, equipment, costs
(Peaductiaon Irom hydrocarbon liquids and coal), 1794

HICGH BTY GAL/ECONOMICS

Pipeline gas from lignite gasification. Current
commercizl econemicse B a2nd D report Ne. 16, interim
report No« 4 (Feasibility study of asification af
lignite to praduce pipeline gas), §1285 (NP-20089)

HIGE BTU CAS/FRUDUCTION

fnother hzt in the energy ring — FMC's cozl-to-gas/ail
process (Cagax process cuncept; production of synthetic
pipeline gas}y 52485

Bi-gas process (Conversion of coal to substitute natural
qasz )y 9%579

fritish gas experience of high pressure gas—making
processes (Heview of British werk), 5344

Burnham Coel Gasificetian complex (Flant to preduce 972

653 HIGH BTU GAS/PRODUCTION

Btu SNG), 5478

Case for synthetic pipeline gas from coal and oil shale,
5086 ’

Char oil energy development (Pracess far mare effectively
utilizing caal), 6850 (PCE-534)

Cleanup methanation for hydrogasification process
(Conversion of coal hydrogasification product gas to
high Btu gas; catalytic activities of Ni, Fe, and Ru
catalysts for methanation of CO measured; Ni on
kieselguhr found to be most active), 5044

Coal becomes cheaper (In~situ gasification for productian
of SNG), 5585

Coal gasification: can it stage 2 comeback (Problems in
substituting gas produced for natural gas), 5294

Coal gasificationy can it stage a comeback (Pesearch
efforts to produce high Btu gas), 5295

Coal gasification takes on a new lock (Basic techriques
are reviewed and a list of US coal gasification plants
as of March, 1974 is given), 5611

Coal gasification a partial solution to the energy crisis
(Feasibility of three systems for producing SNG), 5318

Coal gasification (Review of coal gasification
fundamentzls including coal characteristics, coal
processing, chemical reactions, and thermodynamics; lcw
and high Btu gas production), 5481 (NP-20097)

Cozl gasification process (Coal particles are oxidized by
molten sodium sulfate in an exothermic reactian), 5384

Coal gasification: a techniceal description, 5404

Coal gagification plants may be solution te U. S. gas
shortages (Production of clean fuel gas, synthesis gas,
or high Btu gas from coal by Koppers—Totzek process),
1761

Coal gasification and the ccezl mining industry (Various
gasification processes are reviewed), S5i33

Coal gasification (Improved process for producing
pipeline-quality gas), 5426

Cozal gasification: a review. Paper Na. 71-15 (Underground
and above—ground gasification; environmental effects cf
coal gasification by 1990's discussed in appendix),
5242 (PB-228887)

Coal hydrogasification (Production of high-Btu gas), 5170

Coal hydrogasification (Pracess for making high Btu gas
from coal using 2~stage hydrogasificatien), 4998

Coal~-oil—gas refinery cffers SNG, refinery feed, low-
sulfur fuel oil (Process design, cperating variables,
costs, product values, and economic feasibility aof
coal~conversion complex for production aof high—-Btu gas,
liguid féedstock far petrolem refinery, and low-S fuel
for power plants were examined), 85473

Coal~oil-gas refinery offers SNG, refinery feed, low-
sulfur fuel oil, $5474

Coal technolaogy: key t¢ clean energy. Annual report,
1973-74 (Production of synthetic fuels from coal), 5567
{NP~-20078)

Coal-to—gas system makes two fuels from one lump of coal
(Gasification process praduces pipeline quality gas and
a char usable for boiler firing), S610

Coal~to~gas pilot plant (For gasification of lignite by
CO, acceptor process tc produce clean high Btu gas),
1782

CUOED coal-to—-crude process maves Into pilet-plant stage
(Process development unit yielded fallowirg preducts
(wt % of dry coal): char 54.3, oil 235.6, gas 15.0,
water 7.0 with the gas consisting of (vol. %) CC 22.1,
hydrogen 51.0, methane 20.9, and ethane 6.0), 6842

Conversior of solid fossil fuels to high~heating-value
pipeline gas (Destructive hydrogenation at 500-2000
psig and 1400~17009F), 4350

Conversion of solid fossil fuels to high—~Btu. pipeline
gas (Method described for making fuel gas that is
interchangable with natural gas), 5067

Cost estimate of a 500 billion Btu/day pipeline gas plant
via hydrogasification and electrathermal gasification
of lignite, 5146 (PB-193928)

Development of a process for producing an ashless, low=
sulfur fuel from coal, Volume 1 - engineering studies.
Bart 3 ~ COG refinery economic evaluatian — Phase II
(Process produces a synthetic crude cil and pipeline
quality gas), 6960 (EN-1696)

Development of the COED [char oil energy development]
process (Caking coals can be used without
preoxidizing), 5081

Economic comparison of processes for praoducing pipeline
gas (methane) from coal. Paper No. 14, §151

Economic evaluation and process design of a coal-cil-ges
(€AG) refinery (Process including cocal preperatian,
solvent-refined coal process, hydrocracking and
hydroconversion, Bi-Gas process, and cryagenic
separation; economic evaluation), 5419

Economic evaluation of COED process plus char
gasificaticony period of performence April 1971——April
1972 (Coal pyralysis pracess praducin char which is
subsequently gasifid to produce 921 Btu ges), 7180 (EN—
2348)

Economical new coal—to—gas process claimed by Garrett Ca.
(Garrett pyrolysis process), 7189

Electrothermal Hygas process escalated costs (NONE), 5277
(EN-2286)



HIGE BTU GAS/PRODUCTICHK 6L«

Electrotherral hygas process escalated costs. R and D
developrent repcrt Nc. 22, interim No. 6 (Pipeline gas
fror biturincus coal and from North Dakota lignite;
cost escalation: revised ccsts), 5220 (NP-2C094)

Engineering study and technical evaluation of the
Bitumincys Cca2l Research, Inc., two-stage super
pressure gasification process (For production of SNG
fror coal), 5148 (EN-29%4)

Engineering study and technical evaluation of the
Bituminous Coal Research, Inc. twc-stage super-pressure
gasification process (Froduction of synthetic naturai
gas}y 5198

Evaluating the Bi-Gas SNG process, 5453

Evaluation of coal-gasification technclogy. Part I.
Pipeline~quality gas (Discussion of shortage of natural
gas and possible solutions to problem; description of
various processes for coal gasification), 5257 (NP-
20088 )

Experiments with a self-generated, carbon—expanded iron
catalyst for the synthesis of methane (Synthesis of
high Btu gas using Fischer--Tropsch reaction), 6804

First synthetic natural gas from coal plant starts up
(Start up of Westfield coal gasiication plant), 5532

Foreign developments in coal gasification
(Hydrogasification appears to offer more economic
method for making higher heating value gases than
catalytic methods), 4915

Four new ways to manufacture high BTU gas from coal
(Diagrammatic illustrations of Fischer--Tropsch, Lurgi,
Beraius, and undergrcund gasification processes), 3562

Future of synthetic pipeline-gas technology (Production
of clean pipeline quality gas by gasification of coal
and methanation and desulfurization of resultant gas),
1539

Gas—-from-coal. Update (Coal gasification), 5617

Gas frem coal (Feasibility of Lurgi process for
production of SNG), 5525

Gas interchangeable with natural gas (Gas with high
calorific value (8600 Kcal/cu m) and exchangeable with
natural gas cbtained by methanation of coke oven gas at
180~-2500 and sdditior of liquefied gas), 5061

Gasification of carbonaceous material (Hydrogasification
of coal in fluidized bed with countercurrent streams of
Fe reduced Fe oxides and steam at 1300-18000F and 300-
1200 psig), £179

Gasification of bituminous coal -~ status and prospects
(Economic evaluation c¢f 4 processes for producing SNG ),
5273

Gasification of carbonaceous solids (Two-stage
gasification process fer production of low-sulfur fuel
and methane-rich gas), 5392

Gasification of coal (Review with 49 references;
processes for synthetic pipeline gas manufacture), 5208

Gasification: rediscovered scurce of clean fuel (Coal can
be gesified into S-free synthetic natural gas, but it
is economically useful in only some applications), 5321

Gasoline fror coal (Discussion of general aspects of coal
to liquid fuel program), €821

High~Btu gas by the direct conversion of coal
(Experiments at 1500 and 3000 psig and 725°), 4996

High—-Btu gas from coal via gasification and catalytic
methanation (40-atm fluidized-bed gasifier used at 9500
to produce high yields of methane; Raney Ni used as
catalyst), 5155

High Btu gas by the direct conversion of coal, 5042

High-BTU gas from coal, 5313

High-calorific-value gas from coal for pipeline
transpertation (Gas high in methane produced from char
from low-temperature carbonization of cal at 800-
14009F, char treated with H and steam at 1200-20000F
and 50-150 atm), 4967

High-calorie gas from bituminous fuels (Gasification
carried out by adding hot stesm-gas mixture to upper
part of gas generator and removal of high-calorie gas
from lower part of generator after vapors in layers of
incandescent coke or semicoke are pyroiyzed), 4931

High-calorific-value, low-carbon maonoxide gas (Town gas
manufactured by mixing coal distillation gas and gas
from hydrocarbons reacted with steam), 5017

High-pressure fluidized beds [for production of natural
gas substitute from coal or ofl] (Three-stage process),
5107

How Amerfcan coals are being evaluated in a Lurgi
gasifier for SNG producticn (Tests of 4 American
coals), 5581

Hydrogasification of carbonacecus materiasl (Materials
such as coal, tar, petroleum residues, ofls, and chars;
production of high calorific value gas using Al
chloride catalyst), 5218

Hydrogasification of bituminous coals, lignite,
anthracite, and char (Hydrogasification at 8000 and
6000 psig using Mo catalyst), 4854

Hydrogen: key to the economics of pipeline gas from coal.
Paper No. 15, 5149

Hydrogenation of New Mexico coal at short residence tire
and high temperasture (Coal hydrogenated to yield large
amounts of volatiles; conditions for formation of high-
energy gas), 4921

Hycas-converting coal to gas (Plant operations), 5222

HYGAS pilot yields operating data (Production of
substitute natural gas frem lignite gasificatior), 5599

HYGAS process (Status ¢f coal gasification prccess
developrent on pilot plant scale described), 5378

Importance of temperature approach in heat exchangers (In
coal gasification plant), 5290

Ir situ coal gasificaticn process (CC, and steam are
injected, volatile hydrccarbons and high Bty gas are
produced ), 5423

k-T coal gasification process - a2 pcllution-free process
for producing synthetic gas fuel (Kcppers~-Totzek
crocess ), 1733

kellogg reveals new coal gasification figures (Economics
of molten salt proces), 5841

kKellogg updates synthetic natura]l gas process economics
(Economics f molten salt gasification process), 5537

Kinetic relation of coal hydrogenation, pyrolysis, and
dissolution (Catalytic hydrogenation gave 30% gascline,
S% diesel oil, 35% high Btu gas, and 30% char), 3063

Large scale high Btu gas from coal on its way (Results of
pilot plant studies of Hygas process), 5225

Look at gasification of coal (Estimates for supplementary
natural gas needs through the year 2000), 5451

Low sulfur boiler fuel using the CONSCL C0, acceptor
process. Feasibility study, 5068 (PE-176910)

Lurgi~gasifier tests of Pittsburgh-bed coal {Description
of apparatus), 5002

Lurgi process (FPreduction of SNG fror ccal), 5460

Make high-B.t.u. pipeline gas from coal (Conversion of
cosl to synthesis gas and subsequently toc high Btu
gas), 4860

Make SNG [substitute natural gas] from coal (Review with
21 references), 5258

Methanation for coal hydrogasification (Substantial
fraction of product gas is CO, CC,, and H, which are
catalytically converted to CHy:; Ni-on-alumina catalyst
used}, 5139

Methanation of coal gas for SNG (Coal gas produced by
Lurgi gasification process), 5620

Molten salt gasification leads on price (Froduction of
SNG ), 5591

Natural gas substitute from coke-cven gas (Three-stage
methanation process using Ni catalyst to increase
calorific value of ccke-oven gas to near that of
natural gas), 5064

Operation of a sprayed Raney nickel tube wall reactor for
production of a high-Btu gas (Catalytic hydrogenation
of CO), 5145

Optimization of fixed bed methanation processes (Heat of
reaction of methanation process is so large that heat
removal from reactor is major problem in process
deisgn), 5121 (NP-20095)

Optimization of fixed bed methanation processes, 5120
(PB-183235)

Panhandle to build big coal substitute natural gas plant
(Lurgi gasification ptant to produce SNG), 5528

Petrol from coal for US studies (Prcduction of synthetic
crude and natural gas), 70i6

Phase III and Phase IV - design and ccnstruction of the
consolidation synthetic gas pilot plant, Rapid City,
South Dakota (Plant uses CO, acceptaor method for
gasification of lignite to produce synthesis gas which
fs methanated to high Btu pipeline gas), 3131 (NP-
20104)

Pilot plant studies of C.F.R.I. [Central Fuel Research
Institute] on complete gasification of coal, 4994

Pipeline gas by high-pressure fluid-bed hydrogasification
of char, 4710

Pipeline gas from lignite gasification. Current
commercial economics. R and D report No. 16, interim
report No. 4 (Feasibility study of asification of
lignite to produce pipeline gas), 35125 (NP-20089)

Pipeline gas from itignite gasification. Feasibility
study, 4961 (PB-166817)

Pipeline gas from lignite gasification: current
cormercial economics, 5124 (PB-184721)

Pipeline gas by methanation of synthesis gas over Raney
nickel catalyst, 4750

Pipeline gas from lignite gasification (Using the Consol
Carbon Dioxide Acceptor Process), 4962 (PB-166817)

Pipeline gas from lignite gasification. Feasibility
study. Appendix, 4963 (PB-166818)

Prepare coal for gasificaticn (Preparations for Lurgi
process and for operations using fluid-bed reactors),
S606

Pressure carbonization of a high-volatile A bituminous
coal to produce high-Btu gas (Coal carbonized in closed
system at 6000 and 40-1200 psig; production of tars and
oils eliminated by retaining volatiles within system;
increase in pressure gave higher heating values and
lower production), 162

Process design and cost estimate for production of 265
million SCF/day of pipeline gas by the
hydrogasification of bituminous coal, 4969 (PB-176982)

Process design and cost estimate for production of 266
million SCF/day of pipeline gas by the
hydrogasification of bituminous ccal - hydrogen by the
steam--iron process, 5016 (PB-174064)

Process development unit results and commerclal analyses
(Analysis of COED process), 6912




Process to wake high-Btu g=z= from coal (By gasification
in fluidized hed pracess), §171 (PBE-192213)

Prccess tec rzke bigh=-BTU gax fram cezl (Fluidized—bed
gasification af coal), 5161

Productian ¢f pipzline gas by hydrogasification of coal
(Pressures up te 3800 psig and temperatures to 21G0°F
with Hy steam, and stezm--H feed gases used), 5275

Froductian <f SNG fronm cezl (Hydrogernation route is
preferred; Lurgi process {gasification) has
disadvantages ), 5554

Froauction af synthetic nztural gas by hydrogasification
(Economic aspects), 5153

Prccduction of erergy by means of underground gas
productian, 4402

Productiaon of zlteranzte enzrgy forms from coal. Paper lo.
9, 3042

Froductian ¢f wethene from coal. Economic study (Economic
study of high~Btu pipz-line gas), 3833

Progress in the manufacture of natural gas from coal
(Review with 3 referencex), 52€5

Prcject COED: cwal pyrolysis pilot plant. Paper Neo. 8
(Reccvery and processing of oil, gac, and char), 718§

Frcpoced pretotype plant far the praduction of high-btu
gas. Paper Nce ¢ (Fluidized bed, stezm—oxygen gasifier
with methanation unit), 5138

Guality requirements for substitute natural gas. Paper
No. 64 5280

Reacticn af cozl with steam at high pressures
(Experiments with hench-scale apparatus to preoduce high
Btu gzt fraw coal; 12 refereaces), 080

Recent develapments in ligquid phase methanation
(Conver=zion af synthesis ga2s to high—-Btu gas), 5352

Recent trend:s ip some aszpects of coal processing. Non-
fuel uses of cosl (Revizw of research work in USA on
nonfuel uses of coal; proejects aimed at coal conversien
into gasaline, liquid fuel, and gas of high calorific
vaiue: plasme proceszsing of coal and irradiation with
flaeh of high intensity light included), 5050

Review of the develogments in coal gasification
(Congestiana! support af 8NG from ccal program), 5244

Sixteen gasificetion plants possible by 1985 (First
plants would be based on Lurgi technalegy), 5533

SNG — where will it come from, and how much will it cost
(Chemical recctions far production of substitute
natural gas; flowsheet for naphtha gasificationg
diagram or fluidized bed gasification; fuels refinery
for SNCi diagram for Lurgl pressure gasification;
flowsheets or coal for gasfication, power; descriptions
of various processes; SNG is principally methane), 5306

SNG {subtitute nateral gas] from coal via the Lurgi
gasification pracess (Dlscussion of design of plant to
be canstructed), 5383

SNG Pracess description: Stane and Webster/General Atomic
- nuclear cozl gasification process (Using HTGR reactor
as heat source), 5615

Staff repart an coal gasification: processes and effects
(Review af processes far production of high Btu gas),
5523

Status af the Hygas pilet plant for producing pipeline
gas from cczle. Pzaper No. 1, 5138

Steem—gxugen ¢acification of various U.£. coals (Process
far making supplementzl natural gas frem ceal; removal
of S compounds from product), 5270

Substitute natural ges: processes, equipment, costs
(Praduction from hydrocarbon liquids and coal), 1794

Synthane wozl—-to-gas process: pregress repori. Paper No.
16, 5196

Synthape process (PFrocess for producing SNG from any
cazl), 5408 .

Synthesis of high—-Btu gas in a Raney nickel—-coated tube-
w21l rezctor (Prastically complete conversion of 3:1
malar H/CO raztio synthesis gas to high Btu gas
(methane)), 5026

Synthesis of high-Beteus« ges from carkon monoxide and
hydrogen using a hot-gas—recycle reactor (Use of steel
cataly=t or Raney Ni), 4740

Synthetic natural gas ino the US energy balance. Part 2
(Tabuletion of SNG projects inm USA (April 1973)), $492

Synthetic natural ges interest in US concentrating on
coal (Sixteen high Btu cozl gasification plants are
propaszed by 1985}, 5550

Synthetic nztural gas as a nuclear energy carrier over
lang distances (Production from fossil fuels using heat
fram HTGR-type reactor), 5386

Synthetie natural gas in the US (Map of natural gas, LNG,
SNGy 2nd ecal reserves and production facilities by
states ), 5491

Ter criackinge 3« Cracking of tars on beds of coke and
catelysts in static~bed reactors between 4009 and 10000
(Tar conversion and C yleld increased with increased
tenperature and time while gas yields increased and
then declined)y, 7145

Technigques for the conversion of coal into liquid and
gazeoys fusls in the United States, 6784

Technologiczl alternatives te flue gas desulfurizaticon
(Status of c¢val liquefaction and gasification
processex), 1853

Technology a1d cost of coal gasification (Compares Lurgi
process with 2 variety of new processes), 5181

Technalogy aad cost of ecoal gasification (Economics of
new gasification prucesses), 5471

655 . HYDROCARBUNS /DESULFURIZATICN

Timing of an initiel pipeline—-gas—-from-ccal eniterprise
(Econcmics of Lurgi-produced pipeline quality gas),
3965

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

Use of a refinery LP [liquid product] mcdel tc determine
value of coal derived liquid (Development of decign far
converting coal intc high Btu pipeline gas and liquid
suitable as feedstock tc petroleum refinery), 5263

Use of 2 refinery LP model to determine value of cozl
derived liquid. Paeper No. 2 (Economics of using coal-
derived synthetic feedstock in 2 refirery), 3071

Westfield — big gas from cozl project (Commercizal
feasibility of Lurgi process for pduction of SNG), 5526

When will synthetic fuels begin flowing from coal (Status
of several coal gasification and liquefaction processes
in Usa), 5584

Why syngas from coal, $305

Worldts first synthetic natural gas from ccal plant an
stream (Commissioning of Lurgi plant at Westfield),
5534

HIGH BTU GAS/PURIFICATION

Process to make kigh—BTU gas from coal (Fluidized-bed

gasification of coal), 5161
HIGH BTU GAS/REACTICN HEAT

Optimization of fixed bed methanation processes (Heat of
reaction of methanation process is so large that heat
removal from reactor is major problem in process
deisgn), §121 (NP-20095)

H-0IL PROCESS

Liquid fuels from coal, other fossil hydracarbons
(Processes under development by different companies fcor
commercial conversicn of coal intec liquid fuels;
economic analyses of coal and oil shale processing),
6803

H-OIL PROCESS/ECONOMICS

H-0il~ and H-coal-processes (Use of fluidized catzlyst),

6889
HTGR TYPE REACTORS

Present state—of—-research in gas generation from caal
through steam gasification with use of heat generated
in high temperature, gas cooled, nuclear reactors, S5€1

HTGR TYPE REACTORS/USES

Fundzmental studies on coal gasification in the
utilization of thermal energy from nuclear high-
temperature reactors, S547€ .

HUMIC ACIDS/PRODUCTION t

ACS symposia show coal still hag many uses (Brief
abstracts of papers cn preparation of humic acids,
manufacture of phthalic anhydride, hydrogenation of
shale aily upgrading of iron concentrate, etc.), 2977

HYDRANE PROCESS

Clean fuels from coal. Hydrane process (Review with 3
refernces), 5356

Hydrane process (Direct hydrogasification of raw coal -
status report), 5346

Supplemental pipeline gas from coal by the hydrane
process (Direct conversion of caal with H to give CH;
1100 psi of H flowing upwerd through free—-falling
pulverized coal at 725%2), 5331

HYDROCARBONS/CHEMICAL REACTION YIELD

Farmation of hydrocarbens during the thermal degradation
of Kuznetsk coals (Dependence of total yield of
hydrocarbons and their components aon heating
conditions), 7171

Formation of benzene hydrocarbons during the gasification
[of coall, 6004

Hydrogasification of high-~volatile A bituminous coal (At
8009 and with coal residence time of several sec,
yields of hydrocarbon gases increased from 2000 scf/ton
at 250 psig to 7000 scf at 1000 psig), 4907

HYDROCARBONS/CRACKING

Catalytic conversion of hydrocarbons from carbon monoxide
and hydrogen (Recycling of reactants and catalyst),
6307

Cracking of hydrocarbons combined with gasification of
coal (Combustion of coal furnishes heat for cracking of
hydrocarbons), 7110

Methanol, coal liquefaction, combined hydrogenating, and
cracking processes {Review of patenits and literature on
Bergius and I. G. processes), 5649

Motdr fuel, etc., from coal, etc., by solvent and heat
treatments (Ammonia ard carbor tetrachloride as
solvents), 5814

HYDROCARBONS/DESULFURIZATION

Desulfurizing reducing gases (Removal of HpS5 from coke—
oven gas, producer gas, water .gas, and hydrocarbon
gases; fluidized solid bed of Cu—-5il; gel used to
remove H,S by decompositien), 1331

Pesulfurization of gases and recovery of elementary
sulfur, 1184

Hydrogenation of coal (Cozl-hydrocarbon oil slurry
treated with H and catalyst in fluidized bed reactor
system), 3066

Process for the desulfurization of hydrocarbons (Patent),
2149

Removal of organic sulfur compounds from hydrocarbon
mixtures (Treatment with nascent H at 360 to 4100 and



HYDROCARBONS /DESULFURIZATION €56

50 atm using FeS, as . a catalyst), 369
Removing sulfur from hydrocarbons (Afr pollution
prevented by carrying out combustion in fluidized bed
of Cal or MgQ; S dioxide formed is converted to
sulfates), 2116
Removing sulfur impurities from hydrocarbon gases and
oils (Removal of H,S by countercurrent contact with an
alkali carbonate solution), 329
Removing sulfur compounds from ges (Desulfurization of
hydrocarbon gas), 696
Treatment of gases and liquids (Patent), 2115
HYDROCARBONS/DISTILLATICN
Pollution-free fuels (Coal liquids extracted with solvent
and lighter hydrocarbons are distilled off), 2062
Processing the products of the Fischer——-Tropsch process,
6555
HYDROCARBONS/EXTRACTION
Solvent extraction of hydrocarbons from coal, 7337
HYDROCARBONS/FISCHER-TROPSCH SYNTHESIS
Synthesis of petroleum-like hydrocarbons from
carbonacecus material (Fundamental principles of the
Fischer--Tropsch synthesis), 5880
HYDROCARBONS /HYDROGENATION
Destructive hydrogenation (Hydrogenation of low boiling
point hydrocarbons at 4400 and 200 atm pressure in
presence of WS;), 5779
Diesel oil from coal tar, 6806
Hydrocarbons (Hydrogenation of hydrocarbons from
Fischer--Tropsch synthesis; NiS or WS, as catalysts),
6652
Hydrogenation aof middie oils from bituminous coal at 390
to 4400 in presence of tungsten sulfide catalyst
followed by second hydrogenation step on part of
products, 2421
Recent progress accomplished in the realm of the
hydrogenation of hydrocarbens (Mechanism of
hydrogenation of hydrocarbons), 2212
HYDROCARECONS /POLYMERIZATION
Catelysts for hydrocarbon synthesis (Catalysts containing
Co, Ni, or Fe for hydrogenating action and ThO,, $i0,,
Alp0a1, or Zn0 as polymerizing components; particularly
active catalysts were Co--Th0,, Co--S5i0,, and Co--
Al1,045), 2708
HYDROCARBONS/PRODUCTION
Action of alkali promoters upon iron catalysts. VI.
Influence of potassium carbonate upon selectivity. 1
(Conversicn efficiency of Fe catalysts in prcduction of
hydrocarbens from CO and H reaches maximum at 0.2 part
K2C03/100 parts Fe), 6787
Activated catalyst for hydrocarbon synthesis (Catalyst
prepared by the coprecipitation of Fe and Ca hydroxides
fror solutions of the chloride or nitrate by means of
alkallf hydroxides), 6131
Activator for catalysts for synthesizing hydrocarbons (Na
silicate aclution is added as promoter to a catalyst
comprising Fe precipitated by alkali), 6072
Active catalytic surfaces (Hydrocarton oil used as binder
for finely divided synthesis catalyst), 6492
Addition of a partial oxfdation product to hydrocarbon
synthesis (Reduction of CO at 600-500F with alkali~
promoted Fe~hydrocarbon-synthesis catalyst), 6732
Addition of gaseous olefins to increase yield of liquid
hydrecarbons from hydrogenation of coals, tars, mineral
oils, and cther carbonaceous materials, 2631
Annual report of research and technologic work on coal,
fiscal year 1943 (USA), 26930
Apparatus for the hydrogenation of carbon monoxide to
hydrocarbons (Hydrocarbon synthesis carried out at 200-
700, 20 atw, and rate of 10-15 1/hr/g Co in catalyst
(Co 10, ThO, 1.5, diatomite 88.5%) with 90% conversion
of C0), 6687 .
Application of an analytical-calculation method in the
study of the synthesis of hydracarbons and oxygen~
containing compounds from carbon wonoxide and hydrogen
(Equations, tables, curves), 6617
Approach to theoretically possible yields in the Fischer-
Pichler intermediate-pressure synthesis, 5858
Carbon monoxide-~hydrogen mixtures (Containing water gas
and distillation gases for catalytic production of
hydrocarbons), 5873
Carbon monoxide hydrogenation in & liquid medium
(Fluidized Fe catelyst), 6688
Carbon monoxide reduction (Using catalyst suspension
containing oxides, hydroxides, or carbonates of Fe, Cu,
Ni, and Mn, and K,CO;), 7375
Catalyst for Fischer--Tropsch synthesis (Catalyst
prepared by mixing 5% K(Sbp0, with 95% Fe;0,; reduction
of CO by H at 5509F and 150 p.s.i.), 6429
Catalyst for hydrocarbon synthesis (Preparation of
sintered Fe catalyst with activated C), 6495
Catalyst for hydrocarbon synthesis (Preparation of Fe
catalyst for hydrogenation of CO), 6445
Catalyst for hydrocarbon synthesis (Fluid-type catalyst
for synthesis of hydrocarbons fror CO and H prepared
fror Fej0, scale from steel; stability of catalyst
attributed to retention of original laminat structure
of scale), 6344
Catalyst for hydrocarben synthesis (Use of Fe powder in

reduction of CO), 6341

Catalyst for hydrocarbon synthesis (Microspheres of Fe,
Co, or Ni promoted with K,COy), 6488

Catalyst for the synthesis of hydrocarbons by reduction
of carbon monoxide with hydrogen (Catalyst is fused,
ground, reduced mixture of Fe oxide and 20-75X by
weight feldspsr}, 2786

Catalyst for hydrocarbcn synthesis (Cc catalysts prepared
by depositing nitrates of Co, Fe, and Th on silica gel
and reducing with H at ?7000F), 6551

Catalyst of iron-group metal supported on silica
microspheres (Improved catalysts for use in synthesis
of hydrocarbons from CO and H; catalyst of CoO, ThO,,
and NiO), 6357

Catalyst purification (Regeneration of fluidizable
catalyst employed in synthesis of hydrocarbons from CO
and H, after being contaminated with oily and waxy
material, by destructive hydrogenation), 6359

Catalyst regeneration (Fe catalyst for converting CO and
H to hydrocarbons), 6487

Catalysts suitable for use in producing hydrocarbons from
carbon monoxide and hydrogen (Preparation by treating a
metal of the Fe group (Fe, Co, or Al) or its oxide with
steam and H (5-50X H) at 800-1200° and reducing the
resul ting oxidic material with H at 6500), 5982

Catalysts for synthesizing hydrocarbons (Synthesis of
hydrocarbons from CO and H using Fe catalyst at 10-30
atm and 200-3000), 6070

Catalytic synthesis of hydrécarbons (Use of Co and thoria
on kieselguhr as catalyst), 6298

Catalytic synthesis of hydrocarbons (Fischer-Tropsch
reaction at 14% to 3719; catalyst of Group VIII metal),
6349

Catalytic hydrogenation of carbon monoxide (Preparation
of Fe catalyst and nature of hydrocarbon products),
6559

Catalytic synthesis of hydrocarbons (Conversion of H and
CO into hydrocarbons and G-containing compounds by Fe
catalyst containing Al,0; and K,0), 6411

Catalytic hydrogenaticn of the oxides of carbon to higher
hydrocarbons (Synthesis at atmospheric pressure using
ceria-promoted, Cu-containring Co catalysts with
additions of CO32-, Cl-, S0O.,2-, 5$,0s2-, or S2- as Na or
K salts), 2771

Catalytic hydrogenation of phenolic oil in low-—
tempersture tar. IV. Effect of catalysts on the
composition of hydrocarbons formed (Use of Mo oxide,
Ni 03, and I as catalysts; addition of S to Mo oxide to
increase gasoline content and naphthalene
hydrocarbons), 2481

Catalytic hydrocarbon synthesis (Fluidized Fe catalyst),
6501

Catalytic synthesis of hydrocarbons (FReduction of CC; Fe
catalyst), 6419

Cataliytic reduction of carbon monoxide and hydrogen
(Synthesis of normally liquid hydrocarbons; Fe-type
catalyst), 2788

Catalytic synthesis of hydrocarbons (Use of Fe,0,
catalyst with CO and H; use of cospounds of Mg, Mn, Cd,
Zn, Be, Cu, or alkaline earth metals with Fe,{l;), 6353

Catalytic hydrogenation cf carbon dioxide to higher
hydrocarbons (Use of Cu-activated Co catalysts for
synthesis of higher hydrocarbons from CO, and H;
addition of Co oxides tc increase synthesis life and
catalyst stability), 2725

Catalytic reactor for hydrocarbon synthesis (Reduction cf
CO by H in presence of catalysts to produce liquid
hydrocarbons), 2783

Catalytic reactor for hydrocarbon synthesis (Reduction of
CO by H to hydrocarbons in presence of catalyst), 2784

Catalytic hydrogenation of carbon monoxide to
hydrocarbons (Catalysts of Si0, 8-15, MgC 15-25 per 100
parts Co), 2763

Cataiytic improvement of hydrocarbcn synthesis product
(Upgrading of gasoline produced by Fischer--Tropsch
synthesis; isomerization cf olefins), 6427

Catalytic hydrogenation of carbon mcnoxide (In presence
of alkaline N-containing compounds (methylamine);
product is high in alcohols and organic N compounds),
6621

Catalytic heat-treatment of carbonaceous materials such
as those from hydrogenating coal for the production of
hydrocarbons (Preparation of metal sulfide catalyst),
2664

Catalytic reduction of carbcn monoxide by hydrogen (Using
8 W carbide catalyst, products are liquid hydrocarbons
and H,0), 6473

Catalytic synthesis hydrocarbons (Use of powdered Fe
catalyst at 260-3 and 200 p.s.isge), 6350

Catalytic hydrogenation of carbon moncxide (Multistage,
liquid medium catalytic process; precipitated Fe
catalyst suspension), 2892

Catalytic synthesis of hydrocarbons (Regeneration of Fe
catalyst), 6446

Catalytic hydrogenaticn (At 350°C in liquid phase using
catalyst of MoO,, Zn0O, and MgQ), 2583

Catalytic synthesis of hydrocarbons from carbon monoxide
and hydrogen (Using metals of the Fe group, especially
Co, as catalysts), 5979

Catalytic hydrogenation of phenolic ofl in low-
temperature tar. V. Effect of hydrogenating conditions




upcn the ccmpesition ¢f the bydrocarbons formed (NH,
mclybdate, MaS; + S, er Maliz; 425 to 499¢; 50 to 100
atm pregssure), 2554

Catalytic synthesi=z of hydrocarben oils from carbonaceous
solids (Cez mixtures of H and CO prepared from
lignites, brown cozls, peat, oil shale, tar sands,
cokes, etrs ronverted catelytically to hydrocarbone and
O-containing arganie compounds), €858

Catalytic hudrogenation of carbon monoxide (Effects of
addition of C,H-. to synthesis gas on reaction
tempersture, catalyst life, and product distribution),
2813

Catalytic sunthesis af hydrocarbons (Reduction of CO; 4
catalyst zone: connected in series containing powdered
Fey Nepl, Alally; 6500F; 240 p.s.i.), 6415

Catalytic reaction of oxides eof carbon with hydrogen
(Productian of liquid hydrocarbons using powdered
catalyst=), 6106

Catelytic hydrogenation of coal to liquid hydrecarbons,
6926

Cetalytic hydragenztion of carbon monexide to form
hydrocarbans (At 200~4200¢ using an Fe catalyst), 5862

Catalytic conversion of carbon monoxide——hydrogen
mixtures inte hydrocarktong ar oxygen—containing organic
cempounds (Usz of Fe catalysts and recycling to give
paraffins)y 64335

Catalytic hydrozenztion af carbonaceous materials (Using
reaction caonling agents, Hy Ny CHyy oils, olly coal
pastes), 258€

Chemistry af the Fischer-Tropsch synthesis (Catalyst of
Co-~Thly--Mgl—Kieselguhr in proportions by weight of
100:5:8:200), 6186

Chromium oxide as ¢ catalyst promoter for Fischer—~
Tropsch synthesis at wmedium pressures (Addition of
Cr,0; ta Co~—Cu—-Thil,~-kieselguhr catalyst), 6225

Cleanup wethznatian for hvdrogasificztion process
(Converzion af coal hydrogasificetion product gas to
high Bty ga=j; catzlytic zctivities of Ni, Fe, and Ru
catzalysts foar metbanation of CO measzured; Ni on
kieselguhr fcund te be most active), §5044

Ccal convergian process (Coal converted to hydrocarbons
ena O-contziring organic compounds), 5174

Ccal gar az 2 substitute for synthesis gas in the
Fischer—-=Tropsch synthesis. I. Effects of temperature
and compasition of ceoal gas on the mechanisms of
reacticns, 6706

Coal gas as & substitute for synthesis gas in the
Fischar--Trecpsech synthesis. IVe Variations of reaction
charzctericstics with time, 8757

Ccal hydrogenation (In cztalytic hydregenation of coal to
hydrocarben @ils, catalyst is more effective iIf
prepared in situ), 3038

Cozl hudrogenation using a potassium chloride-zine
chicride molten salt rmixture as a catalyst (Operating
temperature is about 4000 and pressure is 2500 psig),
3115

Coal hydregasificetion catzlyzed by aluminium chloride
(Bateh reactor a2t 4000 psi and 4500; amenability of
carbanaceous waterial to catalytic hydrogasification
increzses with iosreasing H content and decreasing O
contenty, 5091

Ccal liquefaction (Celloidal-size coal particles treated
with salvent in presence of Hy and liquid hydrocarbons
are recoversd frem cozl extract), 6934

Coal liquefzetion using dual solvent extraction (Cozl
treated with polycyeliz aromatic solvent and secondary
solvent such as dichlarenaphthalene), 7339

Coal liquefactfaon (Liquid hydrocarbons prepared from coal
by selvent exiraction, hydrogenation, and coking), 6918

Coal liquefactian (Coal and solvent in presence of H
eulfide yield liquid hydracarbens from coal extract),
6921

Coal liquefacticn hy use of 2 selective solvent (Coal
passed Into upper end of vertical liquefying zeone at
300-5000 and S00 psig; catalysts for hydrogenation are
Pd an Al oxide or Co molybdate; suitable salvents are
tetralin, decalio, biphenyl, or other H-donor type
salvents), H5916

Cobalt, iran, and some of their alloys as catalysts for
the hydrogenztion of carban dioxide, 2821

Cobalt cataly=t far hydrocarben synthesis (Catalyst of
32% Co promated by 0.5-10 Lzp03 and 3% MgQ and
supported an uncalcined diatomaceous earth for
reduction of €0 by H to liquid hydrocarbons), 6426

COED [Cher di) Energy Development] plant for coal
conversion (Pyralysis of coal with heating vzlue 12.800
Btu/ib), 716%

Camparison of thermal znd catalytic hydrogenation as a
preliminary <tep in the refining of Athabasca bitumen
(Liquid phase experiments at pressures of 500-3500
psi)y 3034

Compasition of hydracarbons from isosynthesis (Banzine
fraction coneists predomipantly of branched paraffins
and napkthenes, r.g«, methylbutane, 2-methylpentane,
2y3-dimethylbutanay Z44-dimethylpentane, 2~
methylhaxanz, S-nathylhexane, 2,3-dimethylpentane,
methyleyelepentane, dimgthyleyclopentane, and
methyleyelchexans), 5288

Conditioning iron eatalyst (For synthesis of hydrocarbons
from CJ and H 2t 450 to &759F and 175 to 325 1b/in2),
6447

657 HYDROCAREONS/PRGDUCTION

Control of hydrocarben synthesis from carbon monoxide and
hydrogen (Fe~type catalyst; high gas formation results
from lowering K-O content of ecatalyst), €511

Conversion of solid fuels to hydrocarbens (By
gasification to CO and H and subsequent synthesis),
4151

Conversion of coal into oil. Fischer—Tropsch process
(Use of Ni-—Thl, catalysts), 5895

Conversion of coal to cil and gas, 6235

Conversion of carbon monoxide and water to hydrocarbons
in the presence of metal molybdite catalysis (Ni or Co
molybdite or tungstite), 6623

Conversion of solid fossil fuels into hydrocarbons
(Production of liquid fuels, city gas, and chemicals),
3010

Conversion of cozl to liquid hydrocarbon products (Coal
converted to motor fuels by mixing coal with gas oil,
treatment with H and water, frazectionating effluent, and
hydrogenation and coking of selected fractions), €325

Conversion of synthesis gas to hydraocarbons, €508

Converting coal to liquid (hydrocarbon) praducts
(Continuous phase catalyst at 200-850° and 2t least 2850
psi H), 6935

Converting carbon monoxide and hydrogen inte liquid
hydrocarbons (Additicn of cycliec hydrocarbans), 59207

Converting carbon monoxide and hydrogen intc hydrocarbens
(A 2-step reduction using Fe as the first catalyst and
Ni or Co as the second catalyst), 5864

Decomposition of volatile products of the low-temperature
carbonization of coal (Laboratory séale experiments;
carbonization of high—-volatile noncaking coal at 400-
6000; gases obtained at 5000 yielded products a2t 7002
with maximum hydrocarbon content; addition of steam
over activted carbon promoted formation of
hydrocarbons), 185

Destructive hydrogenation of carbonraceous materials
(Production of liquid hydrocarbons using surfhce-
tension-reducing substances), 2160

Destructive hydregenation (At 4009C and-250 Atm using
catalyst of 10 parts W sulfide supperted on 90 parts
ttTerranal'), 2588

Destructive hydrogenation (Production of hydrocarbons by
treatment of distillable carbonaceous materials with
hydrogenating gases at abave 3000 znd above 20 atm.;
use of AgoCr0,, Cull, and compounds of metals of 7th and
8th groups as catalysts), 2515

Destructive hydréogenation (MoO3 preireated with COz or
S}, or WOz pretrezted with NO as catalysts), 2159

Development of the synthesis of hydrocarbons frem water
gas, 7362

" Development of the conversicen of coal. III. Coal as ‘2 rew

material for gaseous products (Review of 79 German
papers on coal gas production, processing and uses
(1926-1941)), 3364

Direct praduction of hydrogen from cozl-steam systems
(Reaction carried out in presence of alkali ta initiate
coal—-steam reactxon with Fischer--Tropsch catalyst),
6943

Econamics of the production of high-heat—cantent gas by
means of a complex gas—chemical use of sclid fuel. (For
example, the treatment of Itat coals), 4566

Effect of hydrodynamic conditions an the synthesis of
hydrocarbons from carbon monoxide and hydrogen at
atmospheric pressure (Glass tube contzining Ca catalyst
bed; hydrodynamic conditions had little effect an
quality composition of products), 2879

Effect of conditions far the synthesis of organic
compounds from carbon monoxide and water -vapor on the
selectivity of the performance of a cobalt~thorium
catalyst (Effects of conditions (200-400, 6-5 hr—! vol.
input rate, 2:1 to 4 CO--HyC ratic, 30-100% COC
cancentration, and 26-200 cm catalyst layer length) on
individual C; to Cg and total hydrocarbon, Clpy and H
content in products cf reaction of CO with HpQ), €932

Effect of ammonia in the incoming gas on the catalytic
hydrogenation of carbon mcnoxide to higher hydrocarbens
(Co catalyst), 2731

Effect of temperature and the volume velocity of
synthesis gas or the yield of some hydrocarbons during
synthesis from carbon monoxide and steam (Effect of
temperature (200-2400) and volume velocity of CO--steam
on composition of praducts; Co—~Th catalyst), 6903

Evaluation of catalysts used in the synthesis of
hydrocarbons (Fischer—Tropsch synthesis; flowsheet of
catalyst testing unit on semi-—pilot plant scale), 6243

Exothermic reactions (Use of Co-type catalyst), 6322

Experiments on & Goffin gas plant, 3155

Extracting volatile hydrocarbons from coal, etce
(Apparatus for distillation method), 7079

Extraction of liguid hydrocarbons from coal (Use of
aromatiec solvent under hydrocracking conditions), 7336

Fischer—-—Tropsch synthesis. VII. Nitrides of iron as
catalysts (Production of gaseous hydreocarbons and
oxygenated molecules), 6391

Fischer—-Tropsch synthesis——tests of cobzlt catalysts at
atmospheric pressure (Catalyst of Co--ThOp—Mgd—
Kieselguhr), 6198

Fischer—-~Tropsch synthesis with a fluidized iron catalyst
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(Fe=-Cu--Mg0--X,2 catalyst; 18 references), 6755
Fischer-Tropsch vnit at Leipzig gas works, €148
Fluid-type Fischer-Tropsch catalysts (Use of oxides of

fFe, Coy Niy Th, Mg, etc., as catalysts), 6399
Fluidized-catalyst reactor (Production of hydrocarbons

from CO and H; equipment), 2794
Formation of hydrocarbons during the thermal degradation

of Kuznetsk ccels (Dependence of total yield of

hydrocarbons and their components on heating

conditions), 7171
Gas and oil from coal. Viable alternative (Review of

production of hydrocarbons by pyrolysis and

hydrogenation of coal; 5 references), 3125
Gaseous fuel (Reactor to produce CU and H suitable for

hydrocarbon synthesis), 3933
Gaseous hydrccerbons from coal (Hydrogenation of

bitumincus coal at 800° and 250 to 6000 psig), 4734
Gases fcr the synthesis of hydrocarbons (CG and H passed

over catalysts of Fe, Co, Niy or mixtures of them with

or without 2n}, 6432
Casification of carbonaceous solids and synthesis of

organic materials (Use of wetallic oxides as

catalysts), 2931
Gasoline (Production frem CC and H in 2-stage process

using fluidized Fe catalyst; H:CC ratio varied to

control C content of catalyst), 6477
Gasoline (Production from CC and H in 5-stage process),

6449
High-pressure hydrogenation of carbon monoxide to

predominantly isoparaffinic hydrocarbor compounds

(isosynthesis). II. Experiments with mixed catalysts

and conversion of dimethyl ether (ZnC plus ThO, favored

yield ef liquid hydrocarbens, and addition of Al,Cy

plus ThQ, the fcrmation of isobutane), 6287
High-pressure hydrogenation of low-temperature tar. XV.

Some observaticns on the reactior mechanism (At 459 to

4759C and 80 to 100 atm using MoG3 or MoJd;--S

catalyst), 2€22
High~pressure hydrogenation of various tars. II.

Hydrogenation of various tars and oils in a continuous

piant (At 470 to 4909C and 200 Atm using NH,

thiomolybdate catalyst), 2566
High-pressure hydrogenation of carbonacecus matter. III.

Primary hydrogenation in the liquid phase, 2719
High—-pressure hydragenation of low-temperature tar

(Catalysts: (NH, )pMoO,, Hp¥oO,, MoOs, and NH,

thiomolybdate; gasoline formation), 5755
Higher alcohols and hydrocarbons from carbon monoxide (2-

stage preccess using fluidized, powdered Fe catalyst

promoted with alumina or K,0), 6506
Hydrocarbon synthesis (Reduction of CC in parallel

vessels using Fe catalyst in one and Co catalyst in the

other and cycling the products of each vessel into the
other ), €299

Hydrocarbons and oxygen-containing compounds by
hydrogenation of carbon monoxide (Solid fuels gasified
under pressure (10-40 atm) with addition of O and steam

but not CC,; Fischer--Tropsch synthesis), 6686
Hydrocarbons (Catalytic hydrogenation of diluted

synthesis gas at 150 to 300°C and 10 to 100 atm), 5867
Hydrocarbon synthesis (By reduction of CO on fluidized

Fe-group metal catalyst), 2800
Hydrocarbon syntheses with fluidized catalyst

regeneration (Regeneration by H of Co catalyst), 6254
Hydrocarbon synthesis (By iron-catalyzed reaction of CG

and H. Increase in yields of oxygenated hydrocarbons by

introduction of stear into stream of products from

catalyst bed), 6472
Hydrocarbons from gases containing carbon monoxide and

hydrogen, 6623
Hydrocarbon synthesis (Reduction of CO and CO, by H in

presence of Fe catalyst at 500~7500F), €560
Hydrocarbon synthesis with catalyst having a particle

size of less than ane micron (Preparation of Fe, Co,

Niy, or Ru catalyst by melting the metal, atomizing, and

rapidly cooling it), 7373
Hydrocarbon synthesis (Reaction of CO with H over

carbided Fe catalyst), 6578
Hydrocarbons from carbon monoxide and hydrogen (Recycling

of fluidized Fe catalyst in two reaction zones to

dissipate the heat), 6305
Hydrocarbon manufacture by catalytic hydrogenation of

carbon monoxide (Ni--Ng--kjeselguhr catalysts reduced

with H at 3509 and later treated for 500 hr at 170-200°

with coke-oven gas that with S-free to give CHy,), 6692
Hydrocarbons (Fe-containing catalysts for reaction of H

with CO; fluid flow or fixed bed), 6693
Hydrocarbons from carbon monoxide and hydrogen

(Preparation of catalyst by precipitation of Fe and Ni

salts), 6071
Hydrocarbons from carbon monoxide (Reduction of

oxygenated compound yield using dehydration catalyst),

6260
Hydrocarbons from hydrogen and carbon monoxide (Using a

catalyst obtained by treating fused ferrosoferric oxide

with a reducing gas at about 300-85002), 5916
Hydrocarbons from carbon monoxide and hydrogen

(Hydrogenation at 150 to 5009C and 5 to 500 stm), 5917

Hyvarccarbons frow 20 and H (Production of benzine
relatively stable to knocking), €103

Hydrocarbon synthesis (Fischer--Tropsch synthesis on
fluidized bed promoted Co catalyst), 6500

Hydrocarbons from carbon monoxide and hydrogen (Using
Tixed oxides catalyst), 6315

Hydrocarbon of cils from coal, tar, oil, and their
products (Hydrogenation of fracticn with b.p. »>3000C
using halide catalysts and alkaline earth compourds;
fluid residue treated at z0 to 1000C with 0.5 to 2%
nalogen-free alkali or NH, salts (sulfates, phosphates,
or carbonates)), 264¢

Hydrccarbon syntnesis (Hydrogenation of CO using Fe
catalyst at normal or slightly elevated pressures),
4139

Hydrocarbon synthesis (Hydrocarbons boiling up to 2000
and predominantly olefins), 4140

Hydrocarbons by catalytic hydrogenation of carbon
monoxide (Reaction of steam with CC in presence of
catalyst containing metal of Group VIII at 150-400° and
pressure up to 200 atm), 2889

Hydrocarbens and their derivatives by hydrcgenation of
carbon monoxide (Equipment), 2862

Hydrocarbons from carbon monoxide and hydrogen
(Production of CH, from by-product C0O,), 6311

Hydrocarbon synthesis (Reduction of CO with H using
precipitated Fe oxide catalyst), 41€2

Hydrocarbon synthesis (Catalytic hydrogenation of CO;
fluidized Fe, hydrocarbon synthesis catalyst), 6550

Hydrocarbons [rom carbon monoxide and hydrogen (Use of Ni
or Co as catalysts), 6108

Hydrocarbons obtained by hydrogenating carbonaceous
material (Preparaticn of wetal sulfide (Mo or W)
catalysts), 6036

Hydrocarbons from gaseous mixtures of carbon monoxide,
bydrogen, and carbcn dioxide (Ircn catalysts), 6037

Hydrocarbon synthesis (Fkeduction of CO), 6403

Hydrocarbon synthesis reaction (Purging with CH, after H
reduction to decrease C built up on catalyst), 6404

Hydrocarbon synthesis (Using Fe catalyst), €319

Hydrocarbon syntnesis (From hydrocarben gases containing
CHy )y 6321

Hydrocarbons and their oxygen-containing derivatives from
carbon monoxide and hydrogen (Using fussd FezQ, as
catalyst with Ti and/or Si or their compounds as
activators), 5978

Hydrocarbon synthesis from carbon monoxide and hydrogen
under medium pressure. III. Effect of adding alkali and
changes in the reaction temperature on the activity of
Fe-—Cu--Mn--H3B0; catalysts, 6005

Hydrocarbon synthesis from carbon monoxide and kydrogen
under medium pressure. IV. Effects of changing alkali,
boric acid, and kieselguhr contents on the activity of
iron catalysts, 600€

Hydrocarbons from synthesis gas (Use of muitiple~stage
catalyst bed), 6556

Hydrocarbon oils from bituminous coal (Cracking of
extracts from coal using Al or Mg silicates as
catalysts), 6690

Hydrocarbon synthesis (Conversion of synthesis gas to
hydrocarbon mixtures; desulfurization by scrubbing with
HOCH,CH NH,, or (HOCHZCH, )oNH), 6408

Hydrocarbons (Cyclic catalytic hydrogenation of diluted
synthesis gas containing 20X inert material), 5868

Hydrocarbon synthesis (Using fluid catalyst technique),
6325

Hydrocarbons from carbon monoxide and hydrogen (Use of
fluidized catalyst; Co--Mg0 catalyst supported on
superfiltrol), 6255

Hydrocarbons from carben sonoxide and hydrogen (Carbided
Fe catalyst containing Te to minimize formation of CO,;
improvement of Ni{ or Cc catalysts by incorporation of
Te), 6256

Hydrocarbons from carbcn monoxide and hydrogen (Passage
of gases through successive catalyst zones containing
Co--thoria, Fe, and sintered fe), 6257

Hydrocarbon synthesis (Synthesis using CO and H with
fluidized Fe or other metal catalyst in two stages),
6362

Hydrocarbon-synthesis catalyst (Use of alkaline prosoter,
such as an alkali oxide, hydroxide, or carbonate with
MaS,; Fischer-Tropsch synthesis; 400-6009F (preferably
475-5500F) for hydrocarbon synthesis), 6363

Hydrocarbons from gases contajining more carbon monoxide
than hydrogen (At below 3209 and 2 to 100 atm pressure
using iron as a catslyst), 6027

Hydrocarbon synthesis (Use of Ni--Al,0y catalysts), 6351

Hydrocarbon producticn from carbon monoxide and steam
over cobalt catalysts (Mixture of CC and H,( passed
over Co--ThO,~--Mgl-~kieselguhr catalyst), 6735

Hydrocarbon synthesis in the presence of cobalt catalysts
2t medium pressures (Reduction of CC by H using Co—-
ThO,--Mg0--Kieselguhr catalyst), 6181

Hydrocarbon synthesis (Fe catalyst in reduction of CO by
H), 6561

Hydrocarbon synthesis (Handling of particulate catalysts
to remove waxy deposits from surface), 6579

Hydrocarbon synthesis (Passage of synthesis gas
successively through catalyst beds at varfous
temperatures; catalyst beds of NI on Filtercel with
oxides of Mn, U, and Th at 360°F, Co on Filtercel with




MgC end ThiL; at 3309fF, Cc an Filtercel with MgO, ThD,,
and Ne,CO; at 4209Fy and Fe on Al 0z with Cu and Kz0 at
4809F ), 6413

Hydrocarbon synthesis (Use ¢f 2 reactors, the first to
produce primarvily isoparaffins and the secend to
produce clefines; ecatealyst for lst reactor is Al 04~—
ThO, or Znl—--Al,0- at 750-900CF and 300~-500 atm; second
reacter aperates at 530-7009 and 200 p.s.i. with Fe
catalyst promoted by Alp0; and Kp0), 6414

Hydracarbons from carbon monaxide by hydrogenation with a
catalyst (Prepzretion of reduced Fe and Ca hydroxides
as catzlysts), 6073

Hydrocarben synthecis (Fluidized Fe catulyst pretreated-
with mixture of H and CO (2-40 males H/mole CO) at 500-
8000F), €518

Hydrocarbon synthexis (Froduction of gasoline
hydrocarbons by reduction of CO with H at 260-3719 and
150-550 pess:flegs in presence of Fe catalyst), 6520

Hydrocarban synthesis (Addition of KF promoter to
fluidized Fe catalyst), 6332

Hydracarbon synthesis (Fluidized Fe catalyst), €333

Hydrocarbon synthesis with spherical catzlyst particles
(Preparation of catalyst of iron spheres with oxide
caating for hydrogenation af CO), 6439

Hydrocarber synthesies from CO and H (Catalyst comprising
Ca with minar propertiens of thoria and Cu supported on
kieselguhr}, 6104

Hydrccarbens and oxyden—containing cempounds by reactian
af carben monoxide with wazter in the presence of
aqueous catalyst suspensions (CO-combining gas treated
at 180-3009 apd »¢& atm with suspension of catalyst in
H,0 ta give hydrocerbans and C-centaining compounds;
catalysts based on CayNi, or stabilized Fe compounds;
best results are obtzined with Ru catalysts), 6756

Hydrocerbon synthesis from carbon monoxide and hydrogen
(Using a Co catalyst containing 18% Thip), 6033

Hydrocarben synthasis (By reduction of CO with H on an
axidized Fe catalyst), 6366

Hydrocarban synthesis (Activity of Fe catalyst is
maintzined and tendency towards fragmentation is
repressed by J-stage process), 6503

Hydrcearbans and axygen derivatives (Production of
hydrcocarbons by reduction of CU with H at high
temperature in presence aof catzalyst containing less
than 2% alkzli =ilicate), 6423

Hydrccarbons frem ecarhon monoxide and hydrogen (Ni
chromite catalyst), 6245

Hydrocarbons from carbeop monoxide and hydroagen (Using
catalyst of sintered Fe surrcunded by hydrocarbon oil
at 3309C and <40 atm), 5928

Hydrocarban fuels by pyrolysis af cazl (First portion of
char passed tc fuel cell or MHD device to produce de«c.
and secand portien ta apparatus where char with steam
forrs producer gas), 7183

Hydrocarbans from carbon monaxide and hydrogen (Activity
of fluidized Fe ar Cao catzlyst maintained by using
hydrogenation zones ipn series), 6296

Hydrocarbon synthesis (Minimization of disintegration of
fluidized Fe catalyst in course of reduction of CO by
H), 6509

Hydrocerbon synthesis with a spent ammonia synthesis
catalyst (Reduction of £ by H using spent Fe catalyst
frar NHy synthesis; reaction at 425-7000F at
subatmaospheric pressure using fluidized catalyst bed),
391z

Hydrocarban synthesis (By reduction of CO wsing fluidized
Fe catzly=t), 2797

Hydrccerhon synthesig features from carbon monexide and
hydrcgen over the iron catalyst, with recycling of the
outlet gases (Advantages of recycling cutlet gas over
catalyst), 6640

Hydrocarteon synthesis catalyst (Use of Fe with Al,03),
6358

Hydrocarbon synthesis from carbon monexide and hydragen
under mediur pressure. II. Characteristics of
hydrocarbon synthesis under medium pressure with an
iron catajyst. Durability of the catalyst, 6022

Hydrocarbons 2nd oxygen—containing organic compounds
(Preparation from €O and water vapor at 180-2800 and 1i-
100 2tm using Fe, Coy Ni and Ru catalysts), 6622

Hydrecarbon synthesis (Freparation of hydrocarbors and O-
containing campounds by passing CC and H through heated
porous catalyst of Ca, Fe, or Ni), 6346

Hydrocarhon synthesis (By reduction of CO under influence
of ultfrasgnic waves), 26852

Hydrocerbon synthesis (FPreparation of catalyst centaining
Fe(CO)ys Ve and KF (or Nz Cly, K,CO3, NaCl, KCi, or
NaF}), 6494

Hydrocarban synthesis (Size distribution of catalysts in
fluid c2taly=t medification of Fischer-Tropsch
reaction), 6327

Hydrocartons (Production by reactien of CO with Ho0 on a
Co catalyst), 6713

Hydrocarbon sypthesis from hydrogen and carbon oxides
(Central of € depos=itien using Fe catalyst), 6714

Hydracarbans from gases containing carbon monoxide and
hydrogen (A% Z to 100 a2tm and 220 to 32090C over Fe
catalysts), H987

Hydrocarbens from carben monoxide and steam (Ni-catalyzed
rezction at 400 te 5009C, then at 150 to 250¢C), 5988

Hydrocarbon synthesis catalyst (Catalyst for reduction of
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CO by H prepared by reducing fused mixture of FezC,,
K»,Q, Al,d3, and Ca0), 6543

Hydracarbons from carbon monoxide (Regeneration of
fiuidized cztalyst by vclatilization and removal of
oily and waxy materizals), 6258

Hydrocarbons from carbon monoxide and hydrogen (Using
catalysts from 8th group of periadic system,
diffieuitly reducible metal compounds, and carrier
substances at > aim pressure and temperature below
which CH, iz formed), 591§

Hvdrocarbons (Production by reaction of CO and H at 300
to 7000F and 14.7 to 500 1lb/in2 in presence of group
VIII metal oxide catalyst with subsequent dehydration
of products), 6476

Hydrocarbon synthesis from carbon monaxide and water
vapor. III. Synthesis with cobalt catalysts, 7377

Hydrocarbons of low boiling point from tars, etc
(Reaction of tars with H at 300 to 5009 and 5 ta 200
atm), 2172

Hydracarbon synthesis (Production of synthetic liquid
fuels from coal or natural gas), 6218

Hydrocarbon synthesis (Process for minimizing depositien
of C deposits on catalyst), 6313

Hydrocarbon synthesis (From CO and H at 530 to 7509F at
150 to 650 1b/in2; preparation of catalysts of Crp0s,
FepOz, and KCOz), 6418

Hydrocarbon oils from coalsy tars, mineral oils, and
their products (Using catalysts of tin zmmonium
chioride and halogen or H halide}, 2644

Hydrocarbor synthesis (Reduction of CO by H in contact
with catalyst particles containing ferrosilicon; use of
alloys of Al, Cry Tiy V, and B), 2787

Hydrocarbons from carbide. IV. Noncatalytic
polymerization under ordinary pressure——carbon
monoxide—carbide system and hydrogen chloride-carbide
systems, 601%

Hydrocarbons by catalytic hydrogenation of carbon
monaoxide {Process improved by: recycling part of exit
gasy dividing recycled gas into 2 streams and recycling
one without removing CO., and removing CO, from the
other stream to mix with fresh synthesis gas), 2887

Hydracarbon synthesis (Powdered Fe catalyst with total O
cantent of zbout §-10% treated with CO to produce Fe
carbide), 6553

Hydrocarbons (Prevention of fixation of high rolecular
weight substances on catalyst by addition of liquid
solvents), 2193

Hydrocarbon products from extracts such as thaose of coal
( By hydrogenation of treated extracts at 4200C and 600
atm in presence of Sn oxalate and NH,Cl), 2642

Hydrocarbon synthesis gas (Heat of reaction provided by
regeneration of Fel from Fe formed during gas
production), 4042

Hydrocarban synthesis (Reduction of oxygenated compounds
in solution in liquid hydrcocarbonrs cbtained by
Fischer~—Tropsch synthesis by catalytic treatment with
H using catalysts such as ColMoO,—-MoOz3; 700°F; 100
pese.i.), 6522

Hydrocarbon synthesis (Regeneration of fluidized Fe
catalyst), 6440

Hydrocarbon synthesis from carbon monoxide and hydrogen
(Regulation of CO:H, ratio by addition of Ho0 sorbent
to catalyst), 6441

Hydrocarbon synthesis from carbon monexide and hydrogen
(CO and H brought together with dense, turbulent,
fluidized mass of finely divided synthesis catalysty
catalyst consists of mixture of Ce and Fe promoted by
small amount of ThO, and supported on Sili; gel), €€53

Hydrocarbons from carben monoxide and hydrogen by
catalysis (Production af methane, ethane, ethene, C——C,
alkenes, gasoline, middle oil, solid paraffin, and
ethanol), 6035

Hydrocarbon synthesis (Preparation of fluidized catalyst
of synthetic NHz and fused magnetite containing 0.7%
K0 conditioned by passing H and CO through it at
reaction conditions (>6000F and 350 1lb/in2) for 40 to
200 hrs), 6481

Hydrocarbon synthesis (A 2 stage reduction of CO uging Fe
Ko0-Super Filtrol as catalyst in the first stage and
Co—~ThOz~-Mg0-Super Filtrol as catalyst in the secend
stage), 6203

Hydrocarbon synthesis {Reduction of CO; Co—~Th02
catalyst), 6401

Hydrocarbon synthesis (Reduction of CO using Fe
catalyst), 6402

Hydrocarbon synthesis (In 2-stage process using fluidized
Fe catalyst with alkali-metal proroter), €505

Hydrocarbons and axygenated derivatives (Two—stage
process; use aof CO and H with 2-8% Ho0 vapor in first
with Fe-group catalyst at 350-6009F and 450-550 pesei.s
unconverted gases used in gsecond stage), 2762

Hydrocarbons from hydrogen and the oxides of carbon
{Polymerization of gaseous olefins te liguid
hydrocarbons), 6247

Hydrocarbons and oxygenated compounds from hydrogen and
carbon monoxide {Fe oxide catalyst activated with O.2-
20% K,Sbp0, or other alkali metal pyroantimonate), 6249

Hydrocarbon synthesis (Fluidized Fischer~Tropsch
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synthesis with Fe catajyst operating a 2-stage
process ), 6355

Hydrocarbons, alcohols, aldehydes, etc., by the reaction
of carbon monoxide and hydrogen (Use of Fe, Ni, or Co
on carrier as catalyst), 6356

Hydrocarbon synthesais (Review; Fischer-Tropsch
synthesis), 6087

Hydrocarbon synthesis (Treatment of feed gases of CO and
H with Fe, Ni, or Co catalyst at 6500F and 400 p.s.i.;
hydrogenation at 400-11002F at 100-750 p.s.i.), 6343

Hydroconversion of coal to hydrocarbons (Low pressure of
coal particles to gsseous and liquid hydrocarbons; coal
fed into reactor as oil slurry; reaction zone at 750-
9500F and 500-3000 psig), 6952

Hydrocracking of pitch distillates (Obtaining low— and
medjum-boiling hydrocarbons), 6794

Hydrogasification of high-vclatile A bituminous coal (At
8009 and with coal residence time of several sec,
yields of hydrocarbon gases increased from 2000 scf/ton
at 250 psig to 7000 scf at 1000 psig), 4907

Hydrogenaticn ¢f cabonaceous material to low-boiling
hydrocarbons using complex compounds of Mo or W, 5692

Hydrogenation of carbon monoxide over cobalt or nickel
catalysts (Gas containing CO, 41, CC &, and H 16%
yields fluid aliphatic hydrocarbons in presence of
Co(Ni )-—-Th-—-Mg catalyst), 6737

Hydrogenation and liquefaction of coal. III.
Characterjzation of assay ocils, 6016

Hydrogenation of carbon monoxide (Synthesis gas
containing CJ passed up through liquid medium having fe
catalyst in suspensicn; ccnversion of 90% of CO to
hydrocarbcn in one reactor; in several stages, 98-9% of
CO is converted), 2886

Hydrogenation of low-rank coal (Coa2l with high O content
converted into hydrocarbonaceous products while
reducing H consumption in 2-stage reaction), 3095

Hydrogenaticn of carbon menoxide (Filuidized bed; catalyst
prepared from pellets of Fe oxides containing K, Al,
Si0,, TiO,y etc., by reduction with H), 2829

Hydrogenation of coal (Coal-hydrocarbon cil slurry
treated with H and catalyst in fluidized bed reactor
syster), 306€

Hydrogenation cf carbon cxides and catalysts therefor
(JUse of CO, CO;, aldehydes, or ketones to produce
hydrocarbons or oxygenated organic compounds; catalyst
may be Fey, Cc, or Ni with retal oxide promoter such as
MgQ, Al1,03, MnO, or TiO,), 6716

Hydrogenaticn of carbon monoxide (Arrangement for
Fischer--Tropach synthesis), 6717

Hydrogenating coal! in the entrained state (Equipment
description; finely divided coal entrained in H is
passed through reactor where coal undergoes thermal
decomrposition and hydrogenation to form hydrocarbon
gases and liquids), 2922

Hydrogenation of carbon monoxide (Using a powdered Fe
catalyst), 6297

Hydrogenation of carbon monoxide (Production of
hydrocarbons and oxygenated compounds; catalysts
consisting of Group VIII wetals supported on Kieselguhr
or clay; Co catalyst at 288-4540), 6323

Hydrogenating coal extracts (Under pressure at 20°9C in
presence of Sn oxalate and NH, Cl), 2593

Hydrogenation of coal to gaseous hydrocarbons
(Experiments at 480-800° and 6000 p.s.i.g.), 4858

Hydrogenation of carbon moncxide in the presence of
desiccants (Introducticn of desiccants to remove water
vapor), 6259

Hydrogenation c¢f carben monoxide in liquid catalyst
suspensions (Passage of synthesis gas into suspension
of catalyst in oil prcduct; Fe catalysts; Co or Ni
catalysts activated by Th, Mg, Cu, or their compounds),
2831

Hydrogenating carbonaceous materials (Use of metal
halides and organic halogen compounds as catalysts),
2420

Hydrogenaticn of carbon monoxide te hydrocarbons (Gaseous
mixture of CO and H passed successively through at
least 2 volures of suspension of hydrogenation
catalyst; description of apparatus), 6790

Hydrogenation of products from distillation of
carbonacecus materials in liquid phase in presence of W
sulfide, or mixture of molybdic acid, ZnO, and Mg0O; 50
atm pressure; 200 to 4000, 2573

Hydrogenation of carbon moncxide to hydrocarbons
(Production of liquid hydrocarbons without appreciable
C or wax formation on catalyst), 2841

Hydrogenation of oxides of carbon (Catalysts are Fe + 10-
100% Cu and also MgO, 2n0, Ca0, Bs0, or similar
compound), 6€79

Hydrogenation catalyst (Preparation of promoted Co--
kieselguhr catalyst containing ThO, and Mg0), 2761

Hydrogenation of New Mexico coal at short residence time
and high temperature (Study using bench-scale,
semicontinuous unit at 500-6000 psig, 480-10000, and
residence times less than 1 min. to 12 min.; NH,
heptamolybdate impregnated in coal), 2984

Improved hydrocarbons synthesis (Reduction of CG), 6499

In situ coal gasification process (CO, and steam are

injected, volatile hydrocarbons and high Btu gas are
produced ), 5423

Industrial synthesis of hydrocarbons from hydrogen and
carbon monoxide (Applications of Fischer-Trepsch
synthesis), 5901

Innovations {n the field cf gas production in 1936.
(Preparation of water-, hydrocarbon-, carbureted water-
s producer-, and mixed gases), 32858

Investigations on synthetic fuels carried cut at the
Kaiser Wilhelm Institut fur Kohlenforschung (Catalysts
consisting of Al,05 + Th oxide or ZnO-Al,03), 6145

Investigation of the use of oxygen and high pressure in
gessification. II. Synthesis of gaseous hydrocarbons at
high pressure, 3263

Investigation of role of straight-chain structures in
synthesis of hydrocarbons from carbon monoxide and
nydrogen (Co~—Th catalysts; synthesis at 1959), 6665

Iron catalyst (Finely divided Fe catalyst for conversion
of C oxides and H into hydrocarbons and cxygenated
compounds prepared by mixing Fe oxide with KF solution
and drying), 6406

Iron catalyst for hydrccarbeon synthestis (Liquid products
from reduction of CC by H using Fe catalyst at 675~
7500F and 400 p.s.i.), €525

Iron catalyst regeneraticr (Catalyst for synthesis of
hydrocarbons from CO and K), 6326

Iron catalyst for the synthesis of hydrocarbons and their
oxygenated derivatives from carbon monoxide and
hydrogen (Catalyst produced from rolling mill scale to
which is added ferrochrome or reduced powdered Fe
chromate; activated with Mgl or K,0), 6712

Iron catalysts for hydrocarbon synthesis (Solutions of
salts precipitated with alkaline earth minerals, e.g.
magnesite, dolomite, calcite, marble, aragonite, or
witherite; use of Fe as nitrate solution and addition
of Nz,CO, solution), 6625

Iron catalysts for hydrogenation of carbon monoxide (Part
of SiG, added in form cther than alkaline silicate),
2830

Iron catalysts (Preparation of suppcrted Fe catalyst for
synthesis of hydrocarbons frorm H and CO by
precipitating aqueous sclution of Fe salt), 4138

Iron catalyst (Production of hydrocarbons from CO and H),
6218

Iron catalyst regeneration by heating to 600 to 10500F at
250 1b/in2 with H,—~h, G, €489

Isomer distribution in Fischer~Tropsch hydrocarbons
(NONE ), 6364 .

Life of a cobalt catalyst for the synthesis of
hydrocarbons at atmospheric pressure (Fischer-Tropseh
proceas using catalyst of Co, ThO,, MgC, and
kieselguhr), 6159

Lighter hydrocarbons (Coal treated with electrically
conductive reducing agent in closed furnace under
reduced pressure), 2661

Liquid and solid hydrccarbcns from natura)l gas--the
Fischer—-—Tropsch prccess in Argentine (Review), 6177

Liquid fuels from coal (Process described for minimizing
deleterious effect of ash on hydrocracking catalyst
during production of distillable liquid hydrocarbons
from ash-containing coal extract), 6810

Liquid hydrocarbons (Treatment with H,50, containing
diisopropylnaphthalene sulfonic acid and ammonium
molybdate}, 5751

Liquid hydrocarbons by dry distillaticn of bituminous or
oil-containing materials (Dry distillation at 450-650°
of co2l, lignite, oil shale, or oil sand), 7161

Liquid hydrocarbons (Production by bringing coal
distillation gas and water gas under action of
electrostatic field and ultraviolet radiaticn), 5672

Liquid hydrocarbons from coal (Hydrcgenation of coal
pastes under pressure after addition to a catalytically
active substance dissclved in a ketcne or aldehyde),
5991

Liquid hydrocarbons from solid fuel (Electrostatic field
and ultraviolet radiation), 5655

Low—boiling hydrocarbons by catalytic hydreogenation of
carbon moncxide (Product is mostly unsaturated, low-
boiting hydrocarbons; Fe oxide catalyst containing Cu
and K), 6748

Low-temperature carbonization of coal in conjunction with
the Fischer--Tropsch hydrocarbon synthesis process
{Review), 99

Magnetic catalyst (Hydrocarbon synthesis catalyst of
oxide of Fe, Co, or Ni), 6544

Manufacturing hydrocarbon gases (At 1500 to 30009C), 3349

Manufacture of hydrocarbons from carbon mcenoxide and
hydrogen (Review), 5887

Mechanism of the synthesis of hydrocarbons frcm water
gas, 5852

Mechanism of Fischer~-Tropsch synthesis of hydrocarbons
(Review with 41 references), 6600

Mechanism of the synthesis of hydrocarbons froem carbon
monoxide and hydrogen (Analysis of gaseocus products
using Fe, Ni, or Co catalysts), ‘6279

Mechanism of the synthesis of hydrocarbons from carbon
monoxide and hydrogen on iron catalysts, 3857

Mechanism of the catalytic process for the synthesis of
hydrocarbons by the Fischer--Tropsch process (Use of
Fe, Co, and Ni as catalysts), 6223

Methane from coal (Hydrogasification for production of




gaseous hydraocarbons), £840

Methed and [fluidizztian] apparatus for conducting
chemical rezctions (Production of hydrocarbons from CO
2nd H in & fluidizaticn chamber equipped with a heat-
transfer zone), €360

Mild hycdrogenztion of coale and analysis of the
hycrocarhbans gbtained (Cozls of low grade dispersion on
glase wool heated to 4209), 6815

Mixtures af hydrocarbons, etc. (Produced by hydrogenation
of CC u=ing Fe cxidexz or oxidized Fe compounds as
catalyste), 6024

Motor fuel (Ccal distillation products heated with H at
high pressurs in presence of z2lkali metals or alkaline
earths), 2156

Natdare of chanaes of iron catzlysts in the synthesis of
hydrecacbons {Studies made on 2 types of catalysts: (1)
zlloy catalyst used in synthesis of NHz and (2) Fe
catalyst precipitated on kieselguhr), 6606

Neutralization af fatty acids formed in synthesis of
hydrocarbans from carbon monoxide and hydrogen, 6602

New develaopments in the hydrocarbon synthesis (Fischer—
Tropsch synthesis: economics), 6643

New develapment in the hydracarbon synthesis. II.
Fischer—-=Tropsch synthesis in liquid medium (Comparison
between laboratory and sewiplant scale runs), 6650

New flow—sheets for syntheses from carbon monoxide and
hydrogen (cffects of H:CO ratio on nature of products
on an Fe=—Cu cztalyst), 6728

New forms af synthesis of hydrocarbons from carbon
meroxide and hydrogen (Criticzl review), 6371

New iran carbide in hydrocarbon synthesis catalysts
{(Fcrmed et 27 atm and 36093, 2720

New synthesis of hydrocarbons from carbon monaxide
(Fischer—~Trgpschk synthesis; reactiocn mechanism), 6238

Gbteining fuel from ccal (Review), 110

Uils from catalytic hydrogenstion of carbonaceous
raterizls (At 300 to S50009C and 20 to S00 atm using zine
zcetate or zine formate caialysts), 5926

Olefins (Fecyeling of by-products of Fischer--Tropsch
syrnthesie rezetion o increzse hydrocarbon yields),
6485

Oiefine from oxides (Produection of alkenes from
menoctelin byproducts of Fischer——Tropsch synthesis
using catalysti of Fe, Niy or Co oxide, promoted by
KoCO;4 2t 450 to 6500F znd 50 to 300 lb/in?), 6482

Qrigin of cozl {Critical reviews with many references),
2667

Paraffinic hydracarbons from CO and H (One part CO and 2
parte H; passed (af 160-175 and 5-50 atm) over Co or
kieselquhy catalyst activated by Mn), 6105

Physicochemiczl investigations on catalytic mechanism.
VII« Durabflity and pretreatment. of the catalyst used
for the Fischer~Tropsch synthesis of hydrocarbons
(Reviyvificatian of catzlysts by reducing with H), 5995

Po<uibflity af increasing the arematic hydrocarbon
content in the distilletion gases of coking and
semicaking coals by pyrolysis of their hydrocarbon
ccemponents ( Thermodynamice discussion), 7083

fotecsium axide~promoted iron catalysts for hydrocarben
synthe<is (Fluidized bed; K.0 content of 0.33%), 6689

Pott-Froche cocl-extraction process and plant of Ruhrol
GmbH, Botirop-Welheimy Germany (Preduction of liquid
hydracavbans )y 7278

Preliminary treztment of =olid fuels for hydrogenation
(Re-bituminizing coal; production of light and heavy
motor fuels, CgHgy phencl ad hydrecarbons), 5955

Prepavration af =solid hydrecarbens (Increasing yield of
wexes Ip Fischer-Tropsch synthesis; Co—ThO, Kieselguhr
catalyst)s 5309

Preparing 2 Grounp VIII metzl-on—aluminum catalyst
(Cataly=t suitable for use in hydroecarbon synthesis
prepared by precipitzting fe, Cos or Ni on Al), 6336

Preparing hydrocarboens fraom carbon monoxide and hydrogen
(Use af Co—Th catalyst), 6207

Pretreatment of oxidic iron catalyst used in hydrocarbon
synthesis {Treatment of Fe oxide cetalyst with O gives
longer life than treatment with air), 2891

Pretreztmant of catalyst for hydrocarbon synthesis, 2796

Preblems af chemical catalysis in connecticen with
Fischer—Tropsch synthesis of hydrocarbons (Relation of
hetercdeneity of catalyst and rate of reactien), 6793

brocess and apparetus using resonant scund wave and sonic
flare for the productian of carbaon monoxide, synthesis
gzseny and synthetic hydrocarbons (Powdered cozl
gesified Iu =onie resonant burner at high rete), 4353

Praducing unsz2tureted hydrocarbons (By reduction of CO
using €ag, Hi, mixtures of Fe and Cuy, Ti oxide, or
metzly af the Fe group with Mn and Cu or with Al or
with Th exide a2s catzlysts), 5863

Praduct separaticrn fellawing synthesis gas conversion
(Catalytic canversion af CO and H into hydrocarbans),
€425

Procduction of chemical raw materials from coal by the
combinztion af high~pressure liquid-phase hydrogenation
with hydro-~dealkylation (Hydrodealkylation of neutral
oil and high—boiling «il that are mzin products of
liquid-phase hydrogernation of coal; Cr oxide——K axide-—
Al oxide catalvst at 30 atm and 500 to S800C; praducts
include benzene, toluene, xylene, ethylbenzene,
naphthalens, gaseous hydrocarbons), 3014

Prcduction of gaseousy hydrocarbons from coals anrd their
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tars (Production of alefins; ecenemics), 3771
Production of hydrocarbons from phenglic tars, 2203
Production of gasoline from Australian brown coal by the

H~cozl process (Treatment of coal containing 64% water

and 23% 0 In ebullated bed reactor having hydrogenation

catalyst; in continuous run of 300 hr the conversion

was 93%), 6947
Production of hydrocarbon oils by hydrogenation of

carbonaceous materials in oil suspension in presence of

Cry Wy, or Mo oxide catalyst, 2218
Production of hydrocarbons by catalytic treztment af

distillable carbonaceous materials in presence of

contact agents containing Si compounds activated prior

to reaction, 7078
Production of chemicals from coal and petroleum (Review

with 45 references), 7114
Production of hydrocarbons by hydrogenation of coal

products, tars, and mineral oils in presence of Mo—2Zn

catalyst at 200 atm pressure, 2424
Praduction of liquid hydrocarbons by hydrogenation of CO

using catalysts prepared by reducing compounds of

metals belonging to 8th periodiec group, 5859
Production of hydrocarbons and oxygen—containing organic

compounds from carbon monoxide and water (Catalysis at

150-4500 and 150-300 atm), 6633
Production of hydrocarbons from coal distillation

products (tars) using a variety of catalysts, 7062
Production of hydrocarbons by hydrogenation of CU using

catalysts containing Co and Ag, 5971
Production of the hydrocarbon oils from industrial gases.

I. (Removal of S in production of hydrocarbon ocilg frem

€O and H), 397
Products from hydrocarbon synthesxs, 6534
Raney catalyst, 6547
Reaction mechanism of the Fxscher-—Tropsch synthesis. VI.

Function of water vapor in the carben monoxide

"hydrogenaticn, 6367

Reaction mechanism of the Fischer——Tropsch synthesis.

" VII. Synthesis of hydrocarbons, 4044 .

Reactor for hydrocarbon synthesis with a fluid catalyst
bed and separately removable bunrdles of heat-exchange
elements, each bundle having separate feed and
discharge manifolds (Reductxon of CO with H 2t 380-
7000F ), 6428

Reactor for hydrocarbon synthesis from carbon menoxide
and hydrogen (Catalyst arranged on surface of vertical,
perforated tubes with coolirg fluid circulating through
interior of tubes), 6434

Reactor for hydrogenation of carbon monoxide
(Hydrocarbons produced in presence of catalyst
suspended in liquid medium), 2888

Reclaiming a contaminated iron catalyst, 6342

Recovery of hydrocarbens frem lignite in situ (Injection
af dry,superheated steam at 500-7508F and 150-750
peseiege or higher), 4787

Recaovery of oxygen compounds from Fischer--Tropsch
product (Reduction of CO by H at 295-320° and 150 atm),
%023

Recavery of hydrocarbons by in situ combusticon, 4€94

Red iron oxide type fluid catalyst for hydrocarbon
synthesis, 6400

Reduction of carbon dioxide to higher hydrocarbons at
atmospheric pressures by catalysts of the iron group
(Use of single, double, and triple combinations of Co,
Fe, Cu, Ni, Al, and Th as catalysts), 5775

Reduction of catalysts for the synthesis of aliphatic
hydrocarbons from mixtures of carbon monexide and
hydrogen (A comparative study was made on reduction of
the following water-~gas cetalysts: Co—ThOx—kieselguhr;
Fe—~Cu~~Th,-~K;C0z—kieselguhr; and Fe-~Cu~~ThOz--
KaCOg=marshallite), 6147

Regenerating catalyzers from the conversion of carbon
monoxide and hydrogen to hydrocarbons (Ca catalysts and
also for Ni or Fe possibly activasted with Th, Mn, U, Ce
or Mg oxide), 6034

Regeneration of iron—type hydrocarbon synthesis catalyst
(Regeneration of fluidized Fe catalysts by steaming at
800-900°F for 4—12 hr and heating resulting material at
830-8900F for 8 hr), 6354

Regeneration ¢f fluidized catalyst for synthesis of
hydrocarbons from CO and H, 6444

Removal of hydrogen sulfide in carban monaoxide conversicn
to hydrocarbons (HpS oxidized by zir to S and then tao
ulfate or thiosulfate; HCN forms thiocyanate), 1374

Removal of exothermic heat of reaction (In the synthesis
of hydrocarbons by catalytic conversien of CO--H
mixtures), 6437

Review of Office of Coal Hesearch pragram and research
problems (Review of coal research programs), 5366

Simultaneocus synthesis and dehydrogenation of
hydrocarbons (Synthesis using CO and H; use of
fluidized bed catalyst), 6345

Solvation and hydrogenation aof coal in partfally
hydrogenated hydrocarbon solvents (Removal aof organic
and Inorganic 8§ compounds), 1601

Solved and unsolved problems in coasl investigation
(Catalytic conversion of water gas inte liquid
hydrocarbons), 5648
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Stapewise preccess for the hydrogenation of carbon
monoxide (Process for producing hydrocarbons and
cxyaenated hydrocarbens; use cf Fe catalyst), 2765

Stainless steel catalyst faor hydrocarbon synthesis
(Stainless steei in finely divided particle size
containing 4-30% Cr, 4-8% Ni, activated by small arount
of Na compounds; production of hydrocarbons in gasocline
range by reduction of C0), 6416

Starting of ccntact catalysts (Treatment with CO, of
contact catalysts for synthesizing hydrocarbons from CO
and k), €038

Study of chemical composition of syntin (Analysis of
water over Ni--Co~-Al catalysts), 6126

Study on the synthesis of liquid fuels from carbon
monoxide and hydrogen {(Using Ni and CC cataiysts on
kieselguhr), 5935

Supported ccbalt catalyst for hydrocarbon synthesis
(Catalysts of 32% Co promoted by 1% ThO, and 3X MgO
supported on 64% of equal amounts of uncalcined
diatomaceous earth and alumina containing less than
about 0.8% alkali metal compound such as Na,0 and
stabilized with about 5% Si0, used in reduction aof CO
by H and synthesis of D-containing compounds), 6424

Synthesis of hydrocarbons (Use of fluidized-bed reactor
in Fischer-Tropsch synthesis), 5407

Synthesis of hydrocarbons (Use of CO and H with lower
alcohol to remove heat of reaction; use of Co--ThQ,
catalyst), €345

Synthesis of hydrocarbons by the process of Fischer and
Tropsch (Chemical principles and techniques), 5939

Synthesis of hydrocarbons with reduced y-iron oxide
catalysts (Reduction of CO by H in presence of
Fischer--Tropsch catalyst; catalyst stabilization using
various alkali metal compounds), 6516

Synthesis of hydrocarbons (Production of liquid
hydrocarbons from CO and H; group VIII metal
catalysts), 6517

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydregen. 1. Effect of temperature with the iron
catalyst. II. Effect of rate of flow of the starting
gases with the iron catalyst (Synthesis of
predominantly C, hydrocarbons using synthesis gas of
equal parts of CO and H at 242-2990 over Fe catatlyst
containing Cuy Mn, kieselguhr, H3BG3, and K,CC3), 3356

Synthesis of hydrocarbens (Catalysts of oxides of Mo, W,
Mn, Cr, Ti, Fe, Zn, Cu, or Ni), 6545

Synthesis of organic compounds from coal (Catalyst of
Cr,03-—Mg0--Fe oxide), 3821

Synthesis of hydrocarbons (By passing a mixture of H and
CO through an alternating electric field in the
presence of a hydrogenating catalyst), 6031

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. VII. Effect of temperature on synthesis
with cobalt catalysts, 6129

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. VIII. Effect of compn. of the synthesis
gas on iron catalysts, 6130

Synthesis of hydrocarbons from carbon oxide and hydrogen
under atmospheric pressure (the Fischer--Tropsch
synthesis) (Review (20 references) 22 catalysts
evaluated), 5781

Synthesis of hydrocarbons and oxygenated hydrocarbons
(Hydrogenation of CO over fluidized Fe catalysts), 6420

Synthesis of organic compounds (Reaction of CO and H at
approx. 6009F and >100 1b/in2), 3796

Synthesis of hydrocarbons and oxygen-containing compounds
from carbon mcnoxide and water vapor (At high pressures
and 200-300° temperature), 6461

Synthesis of paraffin from carbon monoxide and hydrogen
(Using CoThO,~-kieselguhr as catalyst), 7363

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. X. Effect of various carriers on the iron
catalysts, 6113

Synthesis of hydrocarbons (Reduction of CO by H using Ti
boride catalyst at 260-3990; pressure is not critical
but usually stm to 500 pu.s.i.), 6417

Synthesis of hydrocarbons (Regeneration of catalysts),
6442

Synthesis of hydrocarbons by the hydrogenation of carbon
monoxide (Advantages of injecting an atomized
suspension of the catalyst in a hydrocarbon cil into
the reactor), 6707

Synthesis of hydrocarbons from carbon monoxide and
hydrogen (At <300°C using suitable catalysts), 5934

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. XV. Summary of the studies on the
synthesis under pressure., 6119

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. III. Influence of copper, oxide
manganese, potassium carbonate, and boric acid on iren
catalysts. IV. Influence of the temperature of the
synthesis on various promoters in the catalyst, 6047

Synthesis of hydrocarbons, and oxygensted derivatives
thereof, 6512

Synthesis of hydrocarbons (At 6259F and 250 1b/in2 using
a catalyst comprising Fe, Na,0, and Al 0,
(9645:1.5:2.0)), 6474

Synthesis of hydrocarbons from carbon oxide and hydrogen

cver alloyed catalysts (Ni-~Al; Cc~-Al; and Ce--Si),
Suzs

Syrthesis of hydrocarbens (Using a catalyst consisting of
Fe oxide and CuCr,0, with a promcter of KF, K,CO3, or
KCH), 6496

Synthesis of hydrocarbens from carbon mencxide and
hydrogen (Using catalysts of Co, Th oxide, and
kieselguhr), 5963

Synthesis of hydrocarbons in the presence of a solid
adsorbent (Fe powder catalyst containing 1-2% K0 and
about 2-3% Al,0,), 6546

Synthesis of hydrocarbons (H halide (HX) inhibitor used
with Fe catelysts in hydrogenation e¢f CO is recovered
oy using Fe-containing bed), 6651

Synthesis of liquid hydrocarbons from gas mixtures
containing carbon monoxide and hydrogen (Method
involving synthesis and decomposition of metal
carbonyis), 5918

Syathesis of hydrocarbons and oxygen-containing compounds
from water and carbon monoxide (Advantages of
nydrocarbon synthesis from CO and H,0 vapor; Fe
catalyst), 653¢

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. KI. Comparative study of the synthesis
under normal pressure and other pressures, 6114

Synthesis of gaseous hydrocarbons rom carbon monoxide and
hydrogen. XIl. Effect of pressure, 6115

Synthesis of hydrocarbons from carbon monoxide and water
vapor. VII. Kinetics, mechanism and technique of the
technical reaction using iron catalysts, 6762

Synthesis of hydrocarbons with more than one carbon atom,
from carbon monoxide and hydrogen (Catalyst consisting
of 46 percent Co, 8 percent ThO,, and 46 percent
diatomaceous earth), 6210

Synthesis of hydrocarbons (Production of normally liquid
hydrocarbons by passing mixture of 1 part CO and 1-2 H,
at 450-6509F and 75~400 p.s.i., through reaction zone
conteining fluidized mass of 200-400 mass metallic Fe),
6405

Synthesis of hydrocarbons with sulfur-containing iron
catalysts (Use of 2 to 3% K0 in Fe catalyst), €252

Synthesis of hydrocarbons (Use of Fe catalyst in 2-step
process which prevents formation of C and catalyst
contamination), 6470

Synthesis of hydrocarbons employing 8 hydrogen-sintered
pyrites ash (Preparation of K,CO3-impregnated,
hydrogen-sintered pyrites ash catalyst), 7372

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. V. Influence of potassium carbonate on
iron catalyst. VI. Influence of boric acid on the iron
catalysts, 6048

Synthesis of hydrocarbons from carbon monoxide and
hydrogen (Method for prolenging catalyst life), 6574

Synthesis of hydrocarbons from carbon monoxide and
hydrogen (Formation of liquid hydrocarbons by
suppression of light gases and CC;), 6575

Synthesis of liquids from carbon monoxide and hydrogen
(Using Fe-type catalysts), 6302

Synthesis of hydrocarbons from carbon monoxide and
hydrogen (Using a cataiyst containing Fe and Ni), 5870

Synthesis of hydrocarbons from carbon monoxide and
hydrogen (Synthesis of hydrocarbons with more than one
C atom in the molecule), 6029

Synthesis of hydrocarbons (By Fischer--Tropsch synthesis
using Co catalyst), 6563

Synthesis of hydrocarbons from mixtures of carbon
monoxide and hydrogen (Passed over quartz or bauxite at
1000 to 12509C; freed from H,S using Fe oxide, cooled
and passed over Co—-Th oxide catalyst at 1809C), 5925

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. IX. Effect of addn. of diatomaceous earth
on iron catalysts, 6112

Synthesis of organic compounds (Fe catalyst for synthesis
of liquid hydrocarbcns prepared from roasted pyrites;
use of K,CO; or KF, or an oxide of Cr, Zn, Mg, Mn, or a
rare earth meta]l oxide as promoter), 6521

Synthesis of hydrocarbons in the presence of a fluid-
phase catalyst (Iron catalyst), 6523

Synthesis of liquid hydrocarbons from water gas (Ni--
Si0y; Ni—=BaQ; Ni--ThQ,: and NiA},0, as catalysts),
5726

Synthesis of hydrocarbons (Reduction of CO with H using
Fe, Co, or Ni catalyst), 6549

Synthesis of hydrocarbons from hydrogen and carbon
monoxide (Catalytic process for production of liquid
hydrocarbons ), 6107

Synthesis of hydrocarbons (By Fe-catalyzed reduction of C
oxides with H using 2nd catalyst, phosphoric acid type,
for polymerizing gaseous clefins at 288 to 371° and 200
to 400 lb/in2?), 6448

Synthesis of organic compounds (Alkali~containing reduced
Fe,03 catalyst), 7367

Synthesis of gaseous hydrocarbons frowm carbon monoxide
and hydrogen. XIII. Effect of temperature at constant
pressure, 6116

Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. XIV. Effect of various carriers and
promoters, €117

Synthes{zing hydrocarbons from carbon monoxide and
hydrogen (Using cobalt catalysts free of nickel), 5983

Synthesizing hydrocarbon fuels (Via hydrogenation of CO




produced from wpyrolysis of eoal), 5910

synthesizing hydrocartans (Production of liquid
hydrecarbans by reaction af CO with steam at 850-5009F
end 150-300 peseie with pzrtially reduced oxide of Fe
or Co as catalust), 6524

Synthetic erude oil frem eozl (Low-temperzture
carbonizetion of coal followed by hydrotreating of coal
tar products), £920

sunthetic motar fuel (Preduced by reduction of CO with
H), 6318

Synthetis hydrdecarbons from synthetic gas mixture of
carbon maraxide apd hydrogen (At >2000C using catalysts
of Co--Th--kienziguhr, Ni——Mn, AlpO;——kieselguhr, or
Co—-Th--Cu-—kieselguhr), 5929

Sypthetic tydrecarbons (Fischer-Trepsch synthesis), 6347

Synthetic praducticn of hydrocarbon oils (Heating of
water gzs, blue water gas, or ges from complete
gasificatian of cozl ta 160-2508), 6164

Synthetic chemisiry bzsed on water—gas (Review with 14
references ), 5736

Synthinc pracesse IIle Productsy by-products, and special
topicsy 3475

Techrclogy of carbon monoxide hydrogenztion (Types of
converters; use af Fe ecatzlyst in reducticon of CQO by
H)y, 2779

Temperature and space-velecity contrel in the Synthol
process (Catalytic conversion cf H and CO to
hydrocavhans), 6396

Testina of =zever:l oxide zeztalysts for hydrocarbon
synthesie fram carbon moncxide and hydrogen (Comparison
of Thlaze ThOz~—A1:.03, Alz03, Cralzy AlpOz——Crp0sz, and
Zn0-—Al N5 catalysts), 6591

Theory an the prepavation of cztalysts for the synthesis
of hydrocarbanz from carhen and hydregen oxides (Review
with 57 references )y 7423

Thermel deccmposition and hydrogenation of coal dust in a
shock tuhe (Acditiens af I promoted reaction), 3104

Thermal deccmparition ef cozl {Best at 400-509 (sic) for
semicaking eperations onder Np atwmesphere), 6570

Thermadynamic anzlysis of the formation process aof
aromatie hydrosarbons dering coal pyrolysis, 7104

Thorie—zluminz catalyst best fore isaparaffin synthesis——
zine oxide {= le=zs efficient, less expensive (Fischer—
Tropseh synthzszisy 783 te B429F and 4500 1b/in2), 6138

Town gas and hydrocarbens fropm sulfer—containing carbon
monaxide——hydregen mixtures (Sulfides of Group VI,
especially Moy used as vatalyst; preduct gas in COp
12.8, CO 12.93 H %4947, CHy 224957 and N 1.7% by volae,
with hozting value of 4090 Keal/m3), 4145

Treating eruds liquid products of coal distillation (By
hesting with powdered Zo in production of liquid
hydracerhans ), 7094

Twn—ntage synthesls of hydrocarbons (Fluid catalyst; Co
and Fe catalustc), €344

Tuwc-stage proceszs for the synthesis of hydrocarbens
(Liquid hydracarbons synthesized by bringing CO and H
ints vontest with dense bed of fluid alkall metal salt
promoted Fa :ynthesis catalyst), 6340

Underground gasification and British coal measures
(Review, production ef 115 ta 210 BTU gas and H and CO
in preper proportions feor hydrocarben synthesis), 3411

Underground liguefaction of coezl (Hydrogenation of coal
2t Z26F-4540 and 1000 peseie underground; catalyst may
be Iy HI4 ar organic I compoundy esges CHzI or CHIgz),
6557

Unsatureted gaseoue hydrecarbens (Mixture of H and CO
passed nver stable oxidized metals of Groups 2~7; use
of Al 0y ans malubdie zcid), 4036

Use of electrastatic fields and ultraviolet rays in
premoting reactions such as destructive hydrogenations
(Liquld bydracarbon products), 5654

Use aof emulsifying agent such as Na
isopropylnaphthalenesulforate to reduce surface tensian
in productisan of hydroccartans, 5641

HYDROCAREONS/PURIFICATION

Refining liquid hydrocarbons (Addition of inhibitor
consisting of an aremzatic amino, phenolic, or nitre
compound ), 3366

Removal of acidic material from a gaseous mixture
(Removal of H,S, S0z, CO, and other acidic impurities
frawr gasecus hydrocarhens by use of aquecus solutions
af arganic bases in countercurrent absaorption tower),
74t

HYDROCAREONS /PYROLYSIS

Fuel gas, especially synthesis gas (Presence of tar and
hydroczrbans in gas from bituminous coal prevented by
exposing powdered cwoal to such high temperatures that
hydrocarbans sre decomposed), 4823

HYDROCAREONS /HEMOVAL

Adscrption parification of coke gas from arganic sulfur
compounds and heavy hydrocarbons. II. Investigation of
adserption methods of purification by using industrial
coke gas (Use of activated carbon as absorbing agent),
9s8

Fuel gass especially syathesis gas (Presence of tar and
hydrocarhaons in gas from bituminous coal prevented by
exposing pawdered coal to such high temperatures that
hydrocarbens are decomposed), 4823

Purification of gases containing hydrecarbons ard
hudrogen sulfide (By low—temperature absorption with
toluene or xvlene), 1048

663 HYDRGCYANIC ACID/REMGVAL

Purification of gases (Equipment and procedure for
removal of HpS, CO,, organic S compcunds, hydrocarbons,
or steam from gases), 1338
Pyrolyzing and desulfurizing sulfur-bearing agglomerative
bituminous coazl (Centinuous process; volatiles remaved
at 900-10009F; desulfurization during pyrelysis 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 hydrocarbens
from coal gas (Removal of CyH, and CS; by scrubbing
with liquid CH, at atmospheric pressure), 679
Wet purification of gases such as those fram cozl
distillatian (Removal of NHa, H,S, and a benzene
hydrocarbon by scrubbing with an acid solution of HH,
thionate, sulfites or bisulfate fcllowed by oxidation
(heat and catalyst) then washing oil treatment to
remove hydrocarbons), 518
HYDROCARBONS /SEPARATION PROCESSES
Processing the products of the Fischer——Tropsch process,
6555
Separating unsaturated hydrocarbons from gas mixitures
(Washing with ketone), 2175
HYDROCARBONS/SOLVENT EXTRACTION
Extracting hydrocarbons from carbonaceous materials by
use of solvents, 7190
Gas purification (Extraction of aromatic hydrocarbaons by
treatment with HzS0,), 242
HYDROCARBONS/TEMPERATURE DEPENDENCE
Formation of hydrocarbons during the thermazl degradation
of Kuznetsk coals (Dependence of total yield of
hydrocarbons and their components on heating
conditions), 7171
HYDROCHLORIC ACID/CHEMICAL REACTIONS
Neuiralization of acid gas compenents (Removal of S
dioxide and HCl using MgO or Mg hydroxide with V axide
catalyst), 2137
HYDROCHLORIC ACID/REMOVAL
Neutralization of acid gas components (Removal of §
. dioxide and HCl using MgO or Mg hydroxide with V oxide
catalyst), 2137
HYDROCOL PROCESS
Mznufacture of synthetic gesoline nearing commercial
application in Ue. S. (Us. S. modifications to Fischer—
Tropsch process), €182
HYDROCYANIC ACID/ABSORPIIQON
Hydrogen sulfide from coke—oven gas (HaS, HCN, and COz
recovered from coke—-oven gas by absorption in NezCCs
solution; equipment), 1290
Purification of coke—oven gas for high—~pressure
underground storage (Aromatic hydrocarbons and
butadiene removed by activated carbon fellowing removal
of H sulfide, HCN, and NO by suitable absorbers), 1406
Selective absorption of acid gases (H»S, HCN, and S@0;
absorbed from gaseous mixtures containing CO; by
limiting time of contact with alkaline scrubbing medium
to less than 0.05 sec), 198
HYDROCYANIC ACID/PROUDUCTION
Influence of the coking temperature on certain raw coke~
gas chemical products (Increazse of coking temperature
from 1350~60 tc 1370-800 affected products; yield of H
sulfide, HCN, and ammonria increased with temperature),
7140
HYDROCYANIC ACID/RECQVERY
Recovery of components of coke—aven gas, 1459
Separation of ter, naphthalene, ammonia, hydrogen
sulfide, hydrogen cyanide, and pyridine from coke—oven
gas (Gas scrubbed with ammoniacal liquor), 1175
HYDROCYANIC ACID/REMOVAL
Coke oven gas (NHz, HS, and HCN 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 5), 409
Conversion of carbon monoxide (Removal of CO_and S-
caontaining compounds from coke—~oven gas; gas washed
with solution of soda and anthraquinonesulfonic acid as
catalyst; diagram of apparatus), 1356
Desulfurizing gas containing hydrogen sulfide (HzS and
HCN removed from coke—oven gas by scrubbing with
aqueous NayCOz), 1986
Electrostatic gas purification at the Stuttgart—Gaisburg
coke oven plant (Efficiency for remaval of tar,
naphthalene, NO, light oil, HCN, and H.S), 9i0
Extraction of hydrogen sulfide and hydrogen cyanide from
gas mixtures containing carbon dioxide (By scrubbing
under pressure with benzene or xylene), 1098
Gas purification (Removal of HpS and HCN), 664
Gas purification (Tar and mcisture condensed by spraying
gas with NHg; use of alkaline solution, such as Na;ClOz
to remove H;S, HCN, and NHz), 886
Gas purificatiorn (Washing with aqueous suspension of Sj3
use of desulfurization catalyst (such as picric acid 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

end sawduat to which is added resin-containing
agglomerant that forms gel in the mass), 480

Gasification of fuels. Purification of coke oven gas at
transmission pressure in the Ruhr region (Gas is passed
through tar precipitator and HCN washer at normal
pressure and then compressed to 10 atm; H,S and NH; are
later removed), 4318

Hydrogen sulfide from coke-cven gas (H;S, HCN, and CO,
recovered from coke-oven gas by absorption in NapCO;
solution; equipment), 1290

Liquid purification (of gas) by soda ash solution, 273

Operation of the '*Manchester'' liquid purification plant
at Linacre, Liverpcol (Removal of H,S and HCN by
Manchester process), 836

Purification of coal or coke-oven gas (Removal of H,S and
HCN by washing with a neutral or acidic aqueous
solution of Cu,50,), 1118

Purification of gases (Washing with weakly ammoniacal
ZnS0, solution containing sufficient (NH,)p,S0, to
prevent precipitation of Zn(0OH);), 1167

Purification of fuel gases (Removal of H,U, 0, H,S, SO,
NH3, HCN, NO, and organic compounds), 773

Purification of fuel gases (Coal gas containing HCN, H,S,
and NH; washed with aqueous suspension containing NH,
polysulfide and fine S particles), 1820

Purification of coke-oven gas for high-pressure
underground storage (Aromatic hydrocarbons and
butadiene removed by activated carbon following removal
of H sulfide, HCN, and NC by suitable absorbers), 1406

Purification of distillation gases (Removal of NHa, H,S,
and HCN by washing), 616

Purification of gases containing hydrogen cyanide and
hydrogen sulfide (HCN and H,S fixed in water in form of
N-containing S compounds and removed by burning with
excess air at 1100-12009 to SO, to be recovered as
HzSO4y sulfate, or sulfite), 2048

Purification of coke oven gas (Gas containing HCN, NHs,
and H,S purified by washing with aquecus S suspension
to give NHJSON, (NH,),5;03, and solid S), 2013

Purifying fuel gas (Removal of NH; and H,5), 328

Purifying a fuel gas containing hydrogen cyanide,
hydrogen sulfide, and ammonia (Gas scrubbed in aqueous
alkali solution containing smell particles of S to
remove 95% of HCN, 90% of H,S, and 30% of NHz), 2056

Purifying coke-oven gas (Removal of NH,, HCN, and S), 482

Removal of hydrocyanic acid and organic sulfur compounds
from coke-oven gas (Gas purified by scrubbing with
solution containing As and hydroquinone or
naphthoqufnone), 2028

Removal of hydrogen cyanide and hydrogen sulfide from gas
works and coke-oven liquid effluents (Use of ferric
compounds; HCN converted into cyanates and complex
compounds ), 1345

Removal of hydrocyanic acid, ammonia, and hydrogen
sulfide from coke-oven gas (Scrubbing with ammoniacal $
suspension containing polysulfides to remove HCN;
treatment with NH; soluticn to remove H,S), 887

Removal of HCN, H,S, and NH; by washing with (NH,),S,0;
and (NH4),S.0¢, 362

Removal of traces of acidic components from gas mixtures
(Alkali metal carbonate or other alkaline solution used
as absorber for trace amounts of H,S, HCN, NOp, etc.),
1230 :

Removal of acidic constituents from gases (Removal of
HCN, H,S, and NO from coke-oven gas using hydrated
Fed), 932

Removal of nitric oxide, hydrogen cyanide, and hydrogen
sulfide from gases (Use of fe oxide), 813

Removal of H,;S from coke-oven gas by a pressure-
recirculating methad, 934

Removal of acidic components from gases (Removal of CO,,
S0,y and HCN from gases at <1209 and >10 atm with 30~
60X aqueous Na,COy), 1207

Removal of ammonia, hydrogen sulfide, and hydrogen
cyanide from gases (Gas scrubbed with aqueous Fe (II)
sulfate, and then ammonia, H sulfate, and HCN removed
completely of scrubbed gas with L or O-containing gas),
1399

Removal of hydrocyanfic acid, hydrogen sulfide, and
ammonia from coal-distillation gases, 1104

Removal of hydrogen sulfide, hydrocyanic acid and
volatile liquids from gases (By washing with a high
boiling organic soivent ar a difficultliy volatiie
organic basic compound such as butyldiethanol amine),
921

Removal of hydrogen sulfide from gases (Absorption-
desorption process), 1267

Removal of hydrogen suifide, ammonia, and hydrocyanic
acid from gases and recovery of ammonium sulfate and
sulfur (Scrubber uses sclution of (NH, )>5,03 containing
MgV, Cr, or Ce compound), 924

Removal of acid components from gases (Removal of CO,,
HzS, and HCN by washing with hot, alkaline absorption
liquids that are regenerated and recycled), 1287

Removing cyanides from coal gas by scrubbing and thermal
decomposition (Gas scrubbed with ammonfacal alkaline
solution containing suspended S to capture cyanides as
NH,SCN}, 2061

Selective absorption of acid gases (H,S, HCN, and SGC,
sbsorbed from gaseous mixtures containing CO, by
timiting time of contact with alkeline scrubbing medium
to less than 0.05 sec), 198

Separstion of acid gases from gaseocus mixtures, 743

Separation of tar, naphthaiene, ammonia, hydrogen
sulfide, hydrogen cysnidey, and pyridine from coke-oven
gas (Gas scrubbed with ammontacal liquor), 1175

Separation of hydrogen cyanide and sulfide and nitrogen
oxides from coal distillation gases (Gases are free
from tar), 995

Treatment of gases containing hydrogen cyanide and
hydrogen sulfide (HCN and H,S removed with alkaline
solution), 2027

Vacuum carbonate process for recovery of hydrcgen sulfide
and cyanides (Removal of H,S, CG,, HCN, pyridine, and
naphthalene from coke-oven gas by scrubbing with Na,C0,
solution), 966

HYDROGEN/ADSORPTION

Physicochemical {nvestigations on gasoline synthesfs. IV.
Velocity of adsorbing hydrogen by cobalt, 5951

Physiochemical investigations on gasoline synthesis. V.
Velocity of adsorption of hydrogen by a catalyst of
cobalt and infusorial earth, 5960

Physiochemical investigations on gascline synthesis. VI.
Velocity of adsorption of hydrogen by cobalt-thoria-
infusorial earth catalyst, 5961

HYDROGEN/CHEMICAL REACTIONS

Catalytic hydrogenation of coal with water recycile (Coal,
H, and water react in presence of Co molybdate, SnS +
methyl iodide, or Fe + ferrous sulfate and solvent,
boiling 600-9500F at 700-7509F and 100-~3500 psig), 3030

Catalytic desulphurization of light distillate (Use of V
oxide catalyst at ambient or lower pressure at 4200C to
remove 33% of thiophene and 100% of C disulfide), 1302

Centrifugal coal flash hydrogenation in a rotating
fluidized bed reactor for a full sized coal
liquefaction plant, 7011 (BNL-18268)

COED [char-cil-energy-development ) char desulfurization
(S content of char reduced from 3 to less than 0.6% by
reaction with H at 1600°F in presence of calcined
dolomite), 1447

Dissimilar behavior of carbon monoxide plus water and of
hydrogen in hydrogenation (CO--water mixture compared
with H as agent for conversion of lignite, bituminous,
and subbituminous coal to benzene-soluble oil), 6968

Fischer~-Tropsch synthesis reactions by carbon balance.
III. (A) Importance to the over-all hydrogen/carbon
monoxide conversion ratio (General reaction scheme
developed), 6610

Fischer—-Tropsch synthesis reactions by carbon balance.
II. (H may be utilized in 3 ways: (1) reduction of CO
to give CH, radicals and K,0; (2) reduction of C; and,
(3) hydrogenation of olefins derived from CH, radical ),
6611

Heat of reaction of hydrogen and coal (Report on heat of
reaction of H and various percent gasified coal for
1000-15000F and pressures up to 1500 psia; heat of
reaction for pretreatment of coal; heat capacity of
chars), 5025 .

Influence of carbonization gases on bituminous coal under
pressure, 4986

Kinetic study of the reaction of coal char with hydrogen-
steam mixtures (37 references), 6835

Kinetic study of the reaction of coal char with a
hydrogen-steam mixture (36 references), 4995

Kinetics of the hydro-removal of sulfur, oxygen, and
nitrogen from a low temperature coal tar (Batch
hydrogenolysis of S, U, and N compounds in presence of
W sulfide catalyst indicates that the hetero-atoms can
be completely removed at 500 and 1500 psi; 13
references ), 1431

Reaction of hydrogen and oxygen atoms with carbons and
coals (Review with 35 references), 7430

Reactions of iron and iron compounds with hydrogen and
hydrogen sulfide (Tests made to determine chemical
changes in Fe catalysts when used in coal
hydrogenation; 26 references), 2924

Removal of sulfur from coal by treatment with hydrogen.
Phase I. The effect of operating variables and raw
material properties (Effects of reaction teperature,
pressure, reaction time, solvent type, and solvent to
coal ratio; coal-solvent slurry caused to react with H
at high temperatures and pressures in autoclave), 1990
(NP-20075)

HYDRGGEN/DESULFURIZATION

Removal of organic sulfur compounds from gas mixtures for
synthesis. XII. Removal of ethyl mercaptan and ethyl
sulfide from hydrogen, natural gas, and cracking gas
(Ethyl mercaptan easily removable by Fe, Ni, Cu, Hn,
Cry Al, and Mg catalysts; diethyl sulfide removable by
Cu and Ni catalysts), 686

Sulfur removal from carbon monoxide--hydrogen mixtures
(Removal of S-containing organic compounds in 2-stage
process by conversion to H,S by oxidized and sulfurized
Ni catalyst on kieselguhr and subsequent oxidation of
H»S), 879

HYDROGEN/DISTRIBUTION

Distribution of carbon, hydrogen, njitrogen, sulfur, and
oxygen in the hydrogenation products of an eocene brown
coal (110 atm and 4?70° in presence of Fe,(;), 2206




HYDRGGEN/EXTRACTION

Extraction of huydrogen frowm coke—oven gas for use in the
manufzcture of synihetic gasoline (Messer preocess; 98-
99% He), 70£5

HYDROCGEN /PRADUCTION

Annual review wf fuels for 1972. Research on gascification
of ccal and hydrecerbon (KReview with 90 references),
5393

Carbcn mancxide and hydrogen, 2749

Catalysts for wzater—gas conversion. III. Changes of
catelytic activity by adding alumina, magnesia, or
silice (Effects af Ala04, Mg, or Si0. added to Fe
catalysts for reaction CO + Hp0 yields CO; + 2H), 4089

Chenical by-predusts frem coal (Production of alkenes,
aromatics, H, ammoenia, § tar acids; concepiual all-
chemical refinery), 7330 (PB-180878)

Cozl gasification (Praduction of CO and H by reaction of
carbanasecus fuel with steaw and 0; equipment), 4125
Ccal gasificatioa (Reaction of aqueocus slurry of coal or
coke with O absve 18009F and 100 psig to produce CO ard

H), E182

Ceczl investigatlens using laszr irradiation (Effects of
coal rank on nature of gzseous products yielded), 7160
(EM-RI-7328)

COED caozl=ta-srude proces:s moves into pilot-plant stage
(Prccess develapment unit yielded following products
(wt ¥ of dry enal): char 854.3, oil 23.6, gas 15.0,
water 7«0 with the gas consisting of (vel. %) CO 22.1,
hydrogen 5.0, methane 20.9, and ethsne 6.0), 6842

Conmbustible gases from powdered fuels (Suspension of
pcwdered cgal and 0 or (~enriched air injected axially
2t apex af conical refrzetery reaction chamber; steam
or CO, injected through whirling anrnular nozzle)s 4127

Continuaus prudurtxcn of combustible gases (Combustible
geses (fuel gas, synthesis gas, and H) produced by
refarmation ar gasification of carbonaceous material),
AEES

Current trends in the American coal tar industry
(Prospects for praduction of chemicals by coal
hydrocgenation and hydrogen production from coke—oven
gas sy 153

Direct praoduction of hydrogen from cozl-steam systems
(Reacticn carried out in presence of alkali to imnitiate
cocal-s*eanm reaction with Fischer—-Tropsch catalyst),
€643

Evaluation of %the production of hydrogen by gasification
cf cazal using nuclear heat (Production of H of 99%
puritys hest transferred from nuclear reactor by sitream
af 4Z5-psig He hezied to 25009F maximum; no in-reactor
processing )y, 4885

Evclutian of gases from subbituminous ccal (Coal heated
2t 2.8%/mwin from 150 to ca. 10009; gases studied were
0O, Ny €O, C dioxide, B, methane, ethane, propane, and
ethylene; prebezting to 600% would produce useful gas
and some ter products end leave char that is useful fer
reduction), 7143

For meeting emergyv requirementsz. Hydrogen energy carrier.
Volume 1: summary (Praducticon, technology,
traneportatian, and implementation of H into energy
syvtemss lecal ezspectsn and econcmics), 5507 (N74-
1172776)

Cae from conal (Mixture of water and 0 piped into top of
broken layer of coal to fgnite it and produce mainly
methane, Cdy Hy and € dioxide), 5584

Gasecus fuel (Rezctor teo produce CO and H suitable for
hydrocarben synthesis), 3933

Gas{ficstian of fassi) fuel:z in a microwave discharge in
argan (Chief products were H and CO with methane,
acetylene, and ethylene as major hydrocarbons), 5206

Gasification af salid fuels (Selid fuels canverted to CO
and H by dispersion of finely ground fuel particles in
steam and reaction with O-contzining gasz at >100
PeSelags )y 4631

Gesificction of powdered fuel (Production of ges
contzining €0 and H by gasification of powdered fuel
with O or 2ir enriched with U and with addition of
steam andfcr CO.)y 4249

Gesificztion of subbituminous coal and lignite in
exterpally heated retorts (Production of CO and H),
3885

Gesifying cerhonaceous fuels (Coking of ground coal at
12009F; praduction of 50,000 cus ft. of CO + H), 3910

High~temperature reacturs for coal gasification (Use of
heat from nuclear reactors for gasification «f coal te
yleld Hy Cdy and CHa}i no references), 5269

Hydrogen ~ a clean fuel for urban areas (Production of
hydrogen by gasificatien of ceal and shale oil or by
electrolysis of water), 3133

Hydrogen as a fuel scurce (Producticn of low—Btu hydrogen
af bydrogen-rich mixed gas from coal), 5436

Hydrogen and ather synthetie fuels. Summary of the work
of the synthetic fuels panel (Review; nonfossil fuels;
especlally Hy including praductiaon, storage,
transmission, and end uszs), 49 (PB——224 452/0)

Hydrogen—carbon monoxide mixture (Production by coal
gasification), %171

Hydrogen from coal chzr in a continuous electrofluid
rezctor, S618

Hydrogen in processes for the recovery of liquid fuels
frar cozl, 3128

Industrial mixtures af carbor monoxide and hydrogen

€668

HYDROGEN SULFIDES/ABSORPTICHN

(Proéuction of gases for Fischer--Tropsch synthesis),
2748

Industrial production of gas mixtures far large-scale
chemical synthesic (Review; production of Hp~—N: and
Hy--CO by water gas process), 3376

Plant for H-coal project (Plant for conversion of 3 tons

coal/day by catalytic hydrogenation in entrained state;

hydrogen is obtained from coal and char), 6847
Producing hydrogen—carbon monoxide mixtures (Heating of

carboraceous materials by partial combustion with air),

6339

Production of hydrogen and synthesis gas by the oxygen
gagification of salid fuel, 3607

Production of hydrogen from coal char in an electrofluid
reactor, 3148

Production of carbon menoxide and hydrogen from solid
carbonaceous fuels, 5178

Production of hydrogen from cozl char in an electrofluid
reactor, 5293

Production of gas containing high percentages of hydragen

and carbon monoxide (H sulfide removed by passing gas
over FeO ar Zn0), 175

Review of Office of Coal Research program and research
problems (Review of coal research programs), 5366

Status of the steam-—iron process (Production of H for
coal gasification), £§373

Synthesis~gas mixtures containing carbon monoxide and
hydrogen (Cheap method for productian of mixture af CO
ad H for use in hydracarbon synthesis), 3735

Synthesis gas (Mixture of CO and H produced in partizl
axidation of carbonaceous material with steam and 0),
4343

Synthetic natural gas and hydrogen from the gasificatian
of carbonaceous materials (Synthetic naturzl gas made
by producing CO, fraom CO with Co oxide catalyst,

reacting COz with C which is ceaused toc react with steem

to produce H and CH,-rich gas;
of 975 Btu/cu. ft obtained), 5497
Two-stage gasification of cozl (Production of CHe—

ges with calorific value

enriched fuel gas; charred material reacts with O above

13708 and above 70 atm to give synthesis gas; this
reacts with coal and steam above 8700 and 70 atm to
give produect gas containing H, CHs, and oxides), 5521
Underground gasification of fuels. Gasification of
semicoke from Moscow brown coal with a steam—oxygen
blast (Steem concentration of 10-20% optimum in
producing maximum percentages of CO and H and minimum
of COp)y 4760
Water gas (Mixture of CO and H produced in 3~stage
process; passage of steam through finely divided,
salid, carbonaceous materials), 3676
What hydrogen from coal casts [coal gasification, steam-
iron process or nuclear heat gasification], 4926
HYDROGEN/QUANTITY RATIO
Synthesis of gaseous hydrocarbons from carbon monoxide
and hydrogen. VIII. Effect of compnr. of the synthesis
gas on iron catalysts, 6130
HYDRDG;N/REDUCTION
Synthesis of benzine from carbon monoxide by means of
catalytic reduction at atmospheric pressure. IV. The
influence of the mixing ratio of CO and Ha, 5745
HYDROGEN SULFIDES/ABSORPTION
Absorption of hydrogen sulfide by a monoethanolamine
solution in a foam system, 1449
" Absorptior of carbon dioxide and hydrogen sulfide from
compressed gases in packed columns, with refrigerated

methanol (Mass transfer equation for COp to methanol at

-21 to —-600), 1248

Absorption of hydrogen sulfide by arsenic~soda soiutions
under turbulent (foaming) conditions (To purify coke-—
oven gas of residual H sulfide concentrations of 1.5-
2.0 g/cu. mey 13—-14 stages are required whereas 38 are
needed for purification to tolerable environmental
levels), 1384

Absortion of hydrogen sulfide by arsenate—carbonate
solutions (Effects of several variables on absorption
coefficient of dilute HZS (Ln H) by Asy03—-Nea,Cls
salutions), 1063

Action of hydrogen sulfide on commercxal oxides of iran,
346

Ammonium sulfate from coal gases contzining hydrogen
sulfide and ammonia (H,S absorbed in washer by highly
concentrated NH OH at high pressure), 877

Application of the Stretford process to the removal of
hydragen sulfide at high pressure (Absorbent solution
of Ma anthraquinodisulfonate and Na carbanate;
equipment), 1329

Catalytic process for the removal af argamic sulfur
compounds frem a gas stream (Two catalysts used in
series: Fe oxide + 15§-20% alkalies NapCO3 followed by
Zn0 + 10% Fep03; 1st causes hydrogenation of §
compounds, and 2nd absorbs resulting Ha§8), 1507

CO, acceptor gasification process (Brief description of
process; heart of process is steam gasification of
carbonaceous fuel in presence of lime-~bearing
acceptor), 4914

NDetermination of the coefficient of absarption of
hydragen sulfide by bog iromn ore, 504



HYDRCGEN SULFIDES/ABSORPTICN 6E€

Elimination of carbcon dioxide and hydrogen sulfide frorm
gas mixtures with injectcr absorption apparatus
(Mathematicel discussion of physics of CO, and H,S
absorption together with scale and diagrammatic
drawings cf laboratory apparatus), 1256

Hydrogen sulfide from coke-oven gas (H,S, HCN, and CG,
recovered from coke-oven gas by absorption in Na,C0,
solution; equipment), 1290

Improvement cf the arsenic-soda purification process for
removing sulfur (Concentration of As,0; of 33.5 g/l
recommended), 1368

Principles in the process of absorption of hydrogen
sulfide and carbon dioxide by triethanolamine sslutions
(Graphical method for evaluaton of coefficient of
absorption), 1259

Purification of a coke-oven gas (Purification under
pressure for removal of naphthalene, absorption of
benzene hydrocarbons and hydrogen sulfide, removal of H
oxides, and drying), 1775

Purification of ccke-oven gas for high-pressure
underground storage (Aromatic hydrocarbons and
butadiene removed by activated carbon following removal
of H sulfide, HCN, and NC by sujtable absorbers), 1406

Removal of hydrogen sulfide from coke-oven gas, generator
gas, oil refining gas, expansion gas, and air
{Solutions of Fe (II1) complexes of aminocarboxylic
acids abscorb H suliide which is cxidized to nonvclatiie
S compounds), 1391

Removal of hydrogen sulfide from gases by using organic
cxygen carriers (Use of quinones snd pyrocatechol as
oxygen carriers), 1382

Removal of organic sulfur from coke oven gas. IIl. Test
results with two step processes (Experiments with
different hydrogenation catalysts (Pt-~Al,Gy, Co-=Mo,
Ni-=-Mo, Ni)), 1575

Selective abscorption of hydrogen sulfide from mixtures
with carbon dioxide (Washing solution is aqueous NH,OH,
KQH, NaOH, or salt of weak organic acid with strong
inorganic base), 1233

Selective absorption of acid gases (H,S, HCN, and SO,
absarbed from gaseocus mixtures containing CO, by
limiting time of contact with alkaline scrubbing medium
to less than 0.05 sec), 198

Some applicaticns of chemical kinetics on problems in the
ges industry (Rate of absorption of H,S in purifying
material is proportional to HyS concentration in gas),
903

Suitability of mixtures of bog iron ore and pickling
sludges for removal of hydrogen sulfide fror gases
(Mixtures containing 40-60X bog Fe ore and the rest
pickling sludge absorb hydrogen sulide more efficiently
than does either component alone), 1276

Use of oxygen carriers from removal of hydrogen sulfide
from [ generator] gas by a wet method (Hydrogen sulfide
absorbed in aqueous solution carbonate and aqueous
ammonia containing O carriers, such as hydroquinone,
sulfohydroquinone, anthraquinone, and
sulfoanthraquinones, salts of Fe, V, and Cu activated
regeneration of absarbing solutions), 1326

HYDROGEN SULFIDES/CATALYST PCISONING

Hydrogen sulfide poisoning of nitrided and carbided iron
catalysts in the Fischer——Tropsch synthesis (NONE),
6792

Removing sulfur compounds from gas mixtures (H,S and
other S-containing compounds poison catalysts; cooled
gas is washed by N-alkylated pyrolidones or piperidones
to absorbed S-containing compounds), 1337

HYDROGEN SULFIDES/CHEMICAL REACTIONS

Desulfurization of generator gas and catalytic hydrogen
production (Desulfurization by bringing gas into
contact with fine-grained Fe oxide), 1590

Desulfurization of fuels with calcined dolomite. 1.
Introduction and first kinetic results, 1567

Production of ammonjium sulf{de from the hydrogen sulfide
gas of vacuum-carbonate desulfurization [of coke gas]
(Pilot plant constructed to obtain hydrogen sulfide
from coke gas and combine it with ammonium hydroxide to
form ammonium sulfide), 1366

Reactions of iron and iron compounds with hydrogen and
hydrogen sulfide (Tests made to determine chemical
changes in Fe catalysts when used in coal
hydrogenation; 26 references), 2924

Sulfreen process (Desulfurization of residue gas), 7390

HYDROGEN SULFIDES/CHEMISORPTION

Removal of organic sulfur from coke oven gas. I. Purpose
of the experiments. Procedure (Organfic S compounds
converted to H sulfide that i{s then sbsorbed), 1561

Sulfur removal from hot producer gas (Gasification in
stirred fixed bed to produce low Btu gas; 32 materials
used as sorbents for H sulfide), 1850

HYDROGEN SULFIDES/COMBUSTION

Burning of asmonia in cocke-oven gases with simultaneous
burning of the hydrogen sulfide (Conversion of ammonia
to N and water and of hydrogen sulfide to S), 1394

HYDROGEN SULFIDES/DESULFURIZATION

Removing hydrogen sulfide by hot potassium carbonate

absorption (CO, removed simultaneously with HpS), 1201

HYDRCGEN SULFIDES/OXIDATION

[Femoval of ] sulfur frem gas for less than 1 1/Z cent per
million cubic feet (Stretford process ccnsists of
a2shing sour gas with quinone solution, reaction of H,S
to form § and hydroquincne, oxidaticn of hydroquinone
to quinone, and remcval of S by filtration), 1246

Catelytic oxication of hydrogen sulfide in presence of
active carbon (Review of German literature and
discussion cf patents), 468

Claus process (Conversion of H sulfide to hiagh purity $),
7389

Continuous producticon of combustible gases (Combustible
gases (fuel gas, synthesis gas, and H) produced by
reformation or gasification of carbcnaceous material),
4868

Gas desuifurization (S corpcunds (CCS, C disuifide,
ertraind and vaporized S, and H sulfide) oxidized to C
dioxide and S dioxide), 2128

Gas purification from hydrogen sulfide by oxidation on
activated carbon, 809

Hydrogen sulfide removal [from coal gas] by the Stretford
liquid purification process (H,S absorbed by alkaline
solutions of anthraquincnedisulfonic acids; dissclved O
oxidizes HpS to S; Na vanadate increases capacity of
solution for H,S and rate of production of S), 1258

Improvements in or relating to the catalytic oxidation of
hydrogen sulfide in gaseous mixtures (Use of Ni and Cu
sulfides to oxidize H,S to S and H,C), 709

Inhibiting the formation of sulfur-containing oxy salts
in the Takahax process for desulfurization of hydrogen
sutlfide-containing gas (H sulfide absorbed in alkali
solution and oxidized to S over naphthaquinone
derivative catalyst in ltiquid phase), 207€

Methods of hydrogen sulfide removal from coal gas with
the aid of ammonia water (Indirect and semi-direct
processes of ammonia recovery and production of SO,
from H,S are described in detail; 47 references), 1089

Modern gas-purification plants (Removal of H,S from
manufactured gas by oxidation methods and
neutralization processes), 640

Natural gas processing plant (Separation of gaseous
compounds and liquid condensate; production of fuel
gas, stabilized condensate for gasoline blending, low
pressure gas for industrial and domestic fuels, and
elemental S; H,S absorbed from gaseous streams with 20%
aqueous moncethanolarine and oxidized to S), 1142

Newest sulfur-recovery process (Process cannot be carried
out with gases containing excessive amounts of C0,),
1085

Purification of gas containing hydrogen sulfide (Aqueous
scrubbing soclution containing mixture of Fey(S0,); and
ferric salt of 1 or sore of lower aliphatic acids
removes HpS by forming S), 1283

Purification of hydrogen sulfide-containing gases
(0Oxidation of H,S carried out catalytically by seans of
FeSO, solution; gas or catalyst may be ozonized or
irradiated with uv light to speed up oxidation), 1220

Putting to work the natural gas deposits at Lacq (Gas
contains 20X by volume H,5 and 9.7% CO,; acidic gases
removed by mono- and diethanolamine, conversion of H,S
to S by Claus process, and recovery of higher
hydrocarbons ), 1157

Recovery of sulfur from cocal-distillation gases
(Scrubbing with NH,GH at pH 8 In presence of air to
oxidize H,S to S), 1183

Recovery of sulfur from hydrogen sulfide-containing gases
(Recovery from coal gas, oil gas, or producer gas in 3-
step process; dilute Na,Cl; used as absorbent for H,S;
HaS stripped from absorbent by Seaboard process; gas
then scrubbed with solution of picric acid and Na,CO,y
to oxidized HaS to S), 1263

Regeneration of alkali metal carbonate solutions used to
remove hydrogen sulfide from coal-distillation gases
(Solutions treated with afr in 2 steps; first with air
at 3 atm to oxidize H,S almost to S, and then with air
and solution countercurrently to remove up to 99.82%
original HS), 1162

Removal of hydrogen sulfide from coke-oven gas, generator
gas, oil refining gas, expansion gas, and air
(Solutions of Fe (II1) complexes of aminocarboxylic
acids absorb H sulfide which is oxidized to nonvolatile
8 compounds), 1391

Removal of hydrogen sulfide from gases by using organic
oxygen carriers (Use of quinones and pyrocatechol as
oxygen carriers), 1382

Removal of hydrogen sulfide and other acid impurities
from gases (Use of aqueous solutfon of alkali metal
carbonate and bjcarbonate containing substituted or
unsubst{tuted hydroxy— or polyhydroxybenzenes), 1206

Removal of hydrogen sulfide from gases (Gas is washed
with aqueous alkaline solution of some
anthraquinonedisulfonic acids to oxidize H,S and
liberate S; pH of washing solution is 8.5-9.5), 1181

Removal of organic sulfur compounds from gases (Removal
of S compounds at 120-400; gases passed through
cylinder containing alternating layers of Al,03 and
ThO, or CoO,; H,S oxidized to S and separated by active
C), 1299

Removal of sulfur compounds from gases by oxidation over
activated carbon (Rate of catalytic oxidation of HpS by
0 over activated C in presence of catalyst NHy), 920




Removal af hydrasen sulfide from gaszes (Fe(IIl) salts
oxidize HyS tn S and are reduced to Fe(Il); oxidation
of H,53 k=1 B3H,8 + 3GFe(S04)s » 3§ + 3HpS0, + 6FeSO,;
recenerztion: ZH,SO, + 3Fe(S04)a(0H), » 3Fen(S04)3 +
€H,0 «nd €FnSile @ 1.50, + 3H 0 » 3Fe(S04)2(0H)z), 1163

ferovel of bydrigen sulfide from coke-oven gas, generator
gze, pressure gaswork gas, expansion gas, and air (Fe
(I11) complex of tris (carbaxymethyl) amine reacts with
# sulfide; H sulfide cenverted to nonvelatile S
compound Jy 13482

Remova ! of hydrcgen sulfide from gas by using an organie
oxygen carrier (HzS oxidized ta Hp0 and 8; complete
removel possible beczuse reaction is not reversible),
1068

Removal ai ammanie and hvdrogen sulfide from coke oven
gas (Two-step washing pracess; catalytic oxidation
gives sulfuric acid), 1528

Ferovina hydrogeri sulfide from gases (Approximately 26%
of £ sulfide converted to § dioxide and rest to §),
1355

Removing sulfur by the cetalytic oxidation of the gases
(Ga<es cantaining Hy5, CH4SH, and COS oxidized with air
or O to Hz0, CO,y and 30z aver catalyst), 1211

Technalegieal problems in the production of sulfuric acid
from hydreagen sulfide by catalytic wet method in the
7dzieszowice coking plant (Conversicn of H sulfide to
sulfuric acid wes 9783, 1501

HYDRAOGEN SULFIDE3/PRODUCTION

Cyclic use of calcined dolorite to desulfurize fuels
undergaing casification (Use of Cal plus MgO or Ca
czrbanate plus Mgl to desulfurize fluid fuels has been
hamperad by lack of meanz to recover elemental § from
Cas plus Mgll while alse recovering original solid in
form suitzhle for reuse in desulfurization step), 1404

Desul furization of coal during coking by the action of
hydragen (Coal sample hezted in quartz tube in current
of H wkile increzczing temperature from 350-4000 to 8500
at rete of 38/min), 1158

influence of the coking temperature on certainr raw coke-
gae rchemical products (Increase of coking temperature
frem 1350-60 to 1370-800 affected products; yield of H
sulfidey HCH, znd ammaonia increased with temperature),
7140

HYDROGEN SULFIDES/RECOVERY

Recavery of sulfur from coke oven gas (Ammonia interfered
tn H sulfide recoverv and in debenzenization process;
aptimal & rzcavery abtzined when pH was kept at 7.8-8.2
«nd when HOM eliminztien wasz reduced), 1386

Reccvery af campanents of coke—oven gas, 1459

Separagtiop of tary naphthalene, ammonia, hydragen
sulfide, hydrogen cyanide, and pyridine from coke—oven
ge= {(Gas scroebbed with ammoniacal liquer), 1175
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Absorbability of Luxmassze, bog iron ore, their mixtures
and other iron oxides for hydrogen sulfide, 345

Ab<orption of hydreogen sulfide by a monoethanolamine
solution in a foum system, 1449

fosorption of carbon diexidz and hydrogen sulfide from
campressed gases in packed columns, with refrigerated
methanel (Mass transfer equation for COz to methanol at
-21 to -60%), 1248

Absarptien of hydregen sulfide by arsenic-sodz solutions
under turbulent (foaming) conditions (To purify coke-
cven gaz «f residual H sulfide concentrations of 1.5+
2.0 afcus tey L3-1¢ stages are required whereas 38 are
needed for purification. tc tolerable environmental
laevels )y, (384

Absarption of hydrogen sulfide from household gas with
irgn—centzining mixtures (Preparation of mixture by
treating ivon oxide by hydrate with NaxCOg, CaClz, and
C), 1004

Atsorption of hydregen sulfide fram gas and sulfur
recouery with arsenic salts solution (NazAsOSz), 352

Absoyptian of hydragen sulfide from coke-aven gas by
ammanium phenolate solutions (Addition of phenol and
cresols to reduce loce of NHz during desulferization),
575

Absorption of hydrogen sulfide from gas (Washing of coke-
oven gas with ammoniacal HpO0 to which is added a
mixture c¢f phenols and cresols), 661

gbsortion of hydreogzn sulfide by arsenate-carbonate
calatians (Effects of ssveral variables on absorption
coefficlent of ditute HpS (in H) by Asa03——Na2pl03
salutions), 1063

Adip process [For the snbstantial removal (to a few ppM)
of hydrogen sulfide and the partial removal of
incidental CO5, C dioxide, and mercaptans), 1959

Alkazid process {For selective absorption of H sulfide
and far the simultanecus removal of H sulfide and C
dioxide 2% atmospheric or higher prassures), 1958

Armonia-girculation method (in desulfurizing gas) and its
conditions (Removal of HoS from coal gas), 1138

Ammonia~hydrogen sulfide cyclic washing precess for coke—
cvern gas (95% of H,S removed from gas compared with 85%
in wsuzl' processes ), 2001

fmmania method for removing hydrogen sulfide from coke—
cven g2t under laboratory conditions (Use of ammonia
absaorbent solution to remove S from gas; high degree of
ahrarption passible only up to 259), 1367

Ammoniuw sulfate from ccal gases containing hydrogen
sulfide and ammonia (HpS absorbed in washer by highly
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concentrated NH,OH at high pressure), 877

Analysis of & dynemic model for the two—stage
monoethanolamine purification of coke oven gas by
theory~of—~graphs methods (Analysis of dynamic model of
2-stage extraction of CO, and H,S), 1892

Apparatus and method or purifying geses containing
ammonia and hydrogen sulfide (Washing in a spray of
dilute, aqueous ferrous sulfate), 1€10

Apparatus and method for purifying gases contzining
ammonia and hydrogen sulfide (Coke—oven gas passed
through spray of FeSO, solution; HzS reduced from 8g/m?
to 1 ppN and NHz fraom 10g to 20 wmg/m3), 1613

Application of the foaming column in Thylox-type
desulfurization plants, 1321

Application of fluidized-solids technique to coal-gas
purification (Removal of H,S using Fe oxide catalyst),
705

Application of irom hydroxide slurry as a gas—
desulfurization meterial (Preparation of slurry and
chemical reactions involved in HaS removal), 1018

application of fluidized bed techniques in gas
purification (Use of Fe cxide catalyst to remove HaS
from coke—oven gas; catalyst prepared by mixing FeSG,
(ground), Ca(OH)», and H»0 iIn rotary mixer; Fe(OH):
oxidizes in air ta Fepflz, and CaSQG, acts as binder and
carrier; description of apparatus), 1324

ppplication of fluidized-solids technique toc coal gas
purification (Use of Fe oxide as purification materizl;
comparison cf two methods), 728

Application of the Stretford process to the removal of
hydrogen sulfide at high pressure (Absorbent solutien
of Na anthraquinodisulfonate and Na carbanate;
equipment), 1329

Arsenic method for extraction of hydrogen sulfide from
gases, 1005

Aspects of iron oxide purification of gases, 736

Bases of dry removal of hydrogen sulfide from coal gas
(Effects of H,Q content, reaction temperature, and
structure of the hydrate on efficiency of FezOz.xH:0),
534

Benfield processes for substitute natural gas and fuel
gas purification (Activated potassium carbonate is
absorbent), 1859

Benfield process (Removal of C dioxide, H sulfide, and
Cc05S from sour natural gas and raw gases praoduced during
menufacture of substitute natural gas by partial
oxidation of coal or ail or by naphtha referming), 19387

Bibliography of processes for removing hydrager sulfide
from industrial gases. January 1950——December 1957 (223
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 czlcined dolomite is discussed
also), 1639

Burning of ammonia in coke—oven gases with simultanesous
burning of the hydrogen sulfide (Conversian of ammonia
to N and water and of hydrogen sulfide to S§), 1394

Burnt oxide for hydrogen sulfide removel (Burnt oxide
from HzSO, plant), 566

Case for the deep purifier (Removal of HaS from town gas
using iron oxide catalyst), 846

Catacarb Cl, removal process {Gas purification by removal
of acid gases), 1956

Catalysts for coke oven—gas purification (Oxides of Ni ar
Cu, especialy Ni, with addition of carries, ground,
moistened with Hp0, agglomerated, screened), 892

Catalytic removal of organic sulfur compounds from coal
gas by metallic thiomolybdaties (Use of CaloS, supperted
on bauxite granules as catalyst; absorption of HoS by
Fe oxide or Cuz(PO04)2), 670

Catalytic desulfurization of town gas and of industrial
gases by contact masses composed of mixed nonmetallic
erystals similar in structure to the Raney phase
(Characteristics of mixed nonmetallic crystals used for
extraction of HT25), 1191

Catalytic oxidation of hydrogen sulfide to sulfur dioxide
in purifying natural gas (Using Ni, Pb, Bi, Ag, Mo, and
Al in all combinations as catalysts), 672

Catalytic process for the removal of organic sulfur
compounds from a gas stream (Two catalysts used in
series: Fe oxide + 15-20% alkalies Na,Clz followed by
Znd + 108 Fepllz; 1st causes hydrogenation of S
compounds, and 2nd absorbs resulting HzS), 1507

Catalytic conversion of sulfur compounds in gases (Oxides
of Fey, Ni, and Mo as catalysis), 450

Catalytic oxidation of hydrogen sulfide in gzseous
mixtures {Using Ti oxide catelyst), 741

Catalytic conversion of fuel gases containing carbon
nonoxide and organic sulfur compounds (CO converted to
CO, and H by steam and elimination of HpS and organic §
compounds by means of Fe oxide catalysts that may
contain inert carriers and Mn, Cry or Cu promoters in
fixed or fluid beds), 1335

Catalytic desulfurization of gases, 848

Chemical purificatior of gas and sulfur recovery progress
and new applications (Review of methods of
purification; discussion of dry and wet methods and
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advantages and disadvantages of each), 913

Chemistry of the Thylox gas-purification process (H,$
removal using NH,, thiocarsenate), 372

Choice of highly economical methods for the hydrogen
sulfide purification of coke oven gas (Relative costs
of vacuum-potash and As--soda methods), 1084

Clean fuel gas from coal gessification (Lurgi process
followed by Alkazid wash to remove H,S from the fuel
gas), 1697

Clean power from dirty fuels (Production of fuel gas by
Lurgi{ gasification of coal), 1783

Cleaning and purification of gas by ethanolamines
(Removal of CU, and H,S; review with 29 references),
899

Cleaning high-sulfur gases (Review; Feld process; soda-
ash process; Leahy process), 440

Cleaning of carbonization gas (Use of aqueous solution of
alkali metal carbonates and bicarbonates), 898

Coal desulfurization (Coal treated in reducing atmosphere
{n fluld bed reactor to partially devolatiljze it,
remove all moisture and some HpS and S0,), 2043

Coal gas (Removal of H,S by passing gas through activated
C through which volatile hydrocarbens lighter than C,H,
or C,Hy have been led), 485

Coal gas (Removal of H;S from coal gas using solutions of
As—--0 compounds ), 418

Coal gasification (Gas containing 94.8X CH, and sol.id
fuel containing 0.72X S of high calorific value
manufactured by 2-step process; final product of
methane 94.8, carbon dioxide 1.14, CO 0.06, H 2.0, and
N 2.0%), 545¢

Coke oven gas free from acidic gases, 2075

Coke oven gas (NH3, H,S, and HCN removed by scrubbing
with waste liquor from steel pickling), 1272

Cold fixation of hydrogen sulfide by ferric oxide, 655

Cold-warm tube principle applied to the dry purification
and desulfurization of coal gas (Removal of H,S using
Fe,0,5)y 351

Collection of ammonia, benzene, and hydrogen sulfide
[from coke-oven gas] (S used to manufacture {NH{ ) 2S04
benzene collected with wash oil and activated carbon},
461

Colloidal properties of iron oxide in hydrogen sulfide
removal, 497

Combined dehydration and hydrogen sulfide removal from
natural gas (Girbotol process), 627

Comparisan of the dry purification of coal gas in a
modern installation with wet scrubbing, 1140

Comparison between gas desulfurization plants with a
solid purifier, 1363

Comparison of two types of gas purification with liquid
wedia (Removal of H,S from fuel gas; use of absorption-
desorption methods in presence of alkaline agent; use
of oxidation-reduction reactions), 858

Contact of gases and fluidized solids (Process and
equipment to cause reaction between gases and fluidized
solid particles particularly spplicable to removal of
H,S or other S compounds from fuel gas), 1296

Continental practice in the treatment of coal gas (Tar
decantation under pressure, horizontal-tube primary
coolers, centrifugal exhausters, and H,5 removal; dry
purification usually used), 3835

Continuous desulfurizing of coal gas (Removal of H,S
using fluidized Fe,03 catalyst), 711

Continuous removal of hydrogen sulfide and hydrogen
cyanide from acid coke-oven and similar effluents
(Equipment), 1301

Continuous dry process for the removal of hydrogen
sulfide from industrial gases (Removal of H,S by
reaction: 2H,S5 + S0, reversible 2H,0 + 3S; economics),
771

Continuous production of combustible gases (Combustible
gases {fuel gas, synthesis gas, and 4) produced by
reformation or gasification of carbonaceous material),
4868

Control of sulfur emissions from combustion processes
(Review with 110 references), 1540

Conversion of coal to clean power (Comparison of Lurgi
and Agglomerating ash processes of gasification for
production of clean fuel gas for use in combined cycle
power plants), 5254

Conversion of coke oven gas to » gas interchangeable with
natural gas (Conversion of coke-oven--water gas mixture
to gas equivalent to natural ges requires 2 steps),
1410

Conversion of carbon monoxide (Removal of CO and S~
containing compounds from coke-oven gas; gas washed
with solution of soda and anthraquinonesulfonic acid as
catalyst; diagram of apparatus), 1356

Converting coke oven ammonia and hydrogen sulfide
(Scrubbing coke—oven gas with water to remove ammonia
and H sulfide), 1400

Cooling and desulfurizing of coal-distillation gases,
1168

Cooling and washing of coke oven gases, and simultaneous
removal of ammonia, hydrogen sulfide, and other acid
components (Gas cooled to ca. 459 in 1st indirect
cooling stage and then to ca. 20° in 2nd direct stage),

1536

Corrosion protection of sulfur removal regenerators (Use
of epoxide resin to protect regenerator used in removal
of HpS from coke-oven gas), 1670

Crystal-phase composition of a hydrated fron oxide
catalyst for use i{n desulfurization of [mrdustrial gases
(Catalyst in collofdal state which is prerequisite for
pronounced catalytic activity), 1146

Cyclic adsorption process or recovery or removal of
hydrogen sulfide from natural gas (Adsorption in a
series of S10,-gel beds), 1045

Cyclic adsorption process for removing hydrogen sulfide
from natural gas (Adsorption on S10, gel), 1029

Cyclic process for removal of hydrogen sulfide and
ammonie from coke-oven gas (H,S scrubbed selectively
with NH,OH; NH; bound by aqueous solution of
(NHy )H, PO --(NH, )2HPO ), 1726

Design of lignite gasification pilot plant. Paper No. 2
(Usin CO3 acceptor process), 5137

Desulfurization of gas containing hydrogen sulfide
(Alkali solution is used for scrubbing), 1927

Desulfurizing fuel gases (Removal of H,S from fuel gases
by treatment with a solution of a salt of Fe then with
a solution of NaOH. The product is then treated with
steam at 300-4500), 523

Desulfurization of aromatic hydrocarbons (S {mpurities
removed from coal tar or fractions containing CqH,,
CoeHgCHy, and C oHq In vapor phase by hydrogenation to
HzS in presence of catalyst), 1285

Desulfurizing gas containing hydrogen sulfide (H,S and
HCN removed from coke-oven gas by scrubbing with
aqueous Na,CD3), 1986

Desulfurization of gases by ferric hydroxide suspensions
(Reactions 2Fe(QH)3; + 3H,S = Fe,Sy + 6H,0; 2 FepSy +
6H,0 + 30, = 4Fe(0H), + 65), 992

Desulfurization of coal during carbonization with added
gases (Removal of S in all forms by addition of NH,, H,
or N), 734

Desulfurization of Winkler water gas with Koppers coke
(Comparison of effectiveness of Koppers coke {th Lauta
mass and activated carbon for removal of H,§8), 1056

Desulfurizing gases (Gas purification by washing using
solution of SO, aliphatic or aromatic hydrocarbon to
which an organic base and a phenol or naphthol have
been added), 455

Desulfurization of gases (Removal of HyS from water gas
by mixing with 0 and NH; and passage through active C
absorbers), 787

Desulfurization and concentration of coal (By addition of
1% CaCU,;, NaOH, Na,CO3, or MgCO;), 1033

Desulfurizatfon of coal gas, 1052

Desulfurization of coa]l gas (Removal of H,S by scrubbing
with NHy in gaseous form), 1053

Desulfurization of gases with diphenolates (Equipment and
procedure ), 1242

Desulfurizing coke~oven gas by act{vated carbon (17
references), 4852

Desulfurizing fuel-distillation gases, etc (Removal of
H2S from low NHj-containing gases by washing with
polythionate solution), 383

Desulfurfzation of generator gas and catalytic hydrogen
production (Desulfurization by bringing gas into
contact with fine-grained Fe ox{de), 1590

Desulfurizing gases (Removal of H,S by catalytic
conversion to SO, and subsequent treatment with NH,),
367

Desulfurization of gases, 781

Desulfurizing gases (Removal of H,5 by washing with
ammoniacal liquor), 1113

Desulfurization of fuel gas (Aqueous solutions of NH,
with free S absorb more H,S than solutions without
suspended 5 by formation of NH, polysulfides), 880

Desulfurization of COED Char-3 (Using hydrogen at 16000F
in the presence of calcined dolomite), 1489

Desulfurization of coke-oven gas at Appleby--Frodingham
{Use of fluidized stream of Fe oxide at about 3500; H,S
and organic S compounds removed to about same sxtent),
1082

Desulfurizing gases and vapors (Effectiveness of 5n, Pb,
Cu, Zn, or Cr, or their oxides or salts as catalysts),
364

Desuifurization of coke-oven gases (Washing with NH,OH to
remove HpS), 11277

Desulfurization of gases by ferric oxide (Effects of
addition of Al,0; on absorption of H,S and S0, by
Fep03), 761

Desulfurization of gases (H,S removed by 2-step scrubbing
with ammoniacal liquor), 1231

Desulfurization of town gas (Description of a dry box
purification process), 929

Desulfurization of coke-oven gas with arsenic-soda
solution {Coke-oven gas containing H,S washed
countercurrently with sclution containing Na
thiosulfate, Ns thiocyanate, and As oxide), 1360

Desulfurization of gas in the McKamie field, Arkansas
(Absorption in 20 to 25X solution of ethanolemine), 648

Desulfurization of waste gas with atomized milk of 1lme
(Removal of H sulfide; 91X desulfurization), 2073

Desulfurization of coke-oven gas (H,S and NH; scrubbed
from coke~oven gas in several stages), 1215

Desulfurization of fuels with calcined dolomite. 1.




Introduction and first kinetic resclts, 1567

Desul furizing ecoal gas (Remeoval of HzS by washing with
anrconlacal liquar), 818

Desuifurization of fndustrfal gas (Cetalytic ccnversion
of S tc H,S prior to removal; Po oxide catalyst), 894

Descifurizing reducing gases (Removal of HpS5 from coke-
over gas, pracucer gas, water gas, and hydrecarbon
gases: fiuidized solld bed of Cu-—5i0; gel used to
rerave Hz5 by decompesition), 1331

Desulfurization method of gas containing hydrogen sulfide
(Use of =molution of Na carbanzte and Na bicarbonate as
absorbent ), 1311

pesul furizatior of coke—oven gas (Coke-oven gas scrubbed
to remcove hyudrogen sulfide with NHJOH containirg
(NH, )2504, (N3y)2Sz0z, and NH,SCN), 1939

Desulfurization ¢f gas with ammonia water, 621

Desul furization of gases or vapors (Using pelleted Mn
oxide catalyet at 250-500° for removal of HoS and
organiec £ campaunds), 738

Desuvlfurizaticn of gages (Two—step scrubbing with
ammoniacal Llquors to remove HaS from gases), 1210

Desulfurizatiar of fuels with half-calcined dolomite:
first kinetic datz (Use for removal of H sulfide), 1793

Desulfurizing gases (Using catalysts of activated carbon

inpregnated with iron oxide), §17

Deterrinatian of the quality of scdium thioarsenate
solutions (Removal of H,S from gases containing little
COz ). BZRB

Determination »f the activity of gas—purifying masses
(Use of Fe(OH); to remove HzS), 686

Develapments in gas—production practice (HReview), 3711

Developments in Claus catalysts (Catalysts for
desulfurization of stack gzses), 1919

Peveliooment of the HYGAS prccess for converting cozl teo
synthetic pipelins gas (Coal=-o0il slurry uced;
hydrogasfication in 2 steps-at 13500~15009F to produce
methane from volatile matier and then at 1700-18000F to
produce methape and ta effect steam——coal reaction to
generate H}, 5325

Developments in the removal of hydrogen sulfide from
raturzil and (petroleum—) refinery gases (Use of carbon
black, K3FO., Fel, and amine or phenolate treatment),
8§70

Develapment of the Cf, acceptor process directed towards
law-salfur heiler fuels Annnal report 1 Sep 1970--1 Nov
1971 (Procdustion of low-sulfur fuel gas by ceal
gasificatina), 5441 (PE-~210 840)

Dry desulfurizztion of cezl gas with slimes from metal
etcring (Slimes from metal etching are nat inferior to
Laut mass and better than bog iron ore), 1088

Dry methods for remeving hydrogen sulfide from gases — a
survey (147 references), 1014

Dry-precess adsorption of hydregen sulfide from coke-oven
gazes {Bascription of process), 1262

Dry puprification of {lluminating gas (Decreased
ef(iciency af S remaval with Feplz), 864

Dry purification (Desulfurizatiorn of fuel gases by means
of Fe axide; review), 947

Dry purificztion of fuel gases from hydrogen sulfide (80%
fuel gas d{luted with 20% N), 1266

Dry purificatien of gas (Hemoval eof H,S and tar droplets
by passage through finely divided coke at 18 to 3308),
537

Drying and desulfarization of gases under pressure
¢ Removal of H,S from natural gas under pressure by
absoprption), 1037

cffectivenezs of the work of regenerators in plants
purlfying coal gas by removing HoS gas by the vacuum—
alkaline method (Comparison of effectiveness of soda
and potash sclutiens), 1001

Efficiency cf operation of regenerators in works for
clezning bydrogen sulfide from coke gas by the vacuum——
alkali process (NepCOz and KaoCOy solutions), 1000

Efficient aperatian of coxide purifiers (Correct use of
Fe llz depunrds an establishing and maintaining process
aof migraticon whereby S faormed as result of alternate
fouling znd reoxidaticn accumulates inside each
particle and ie¢ covered by freshly formed film of
hydrated Fe,0z1)y, 215

Efficient removal of amwenia and hydrogen sulfide from
geses (Washing and then ccrubbing using aqueocus
solution of ammonia; three—stage process), 1460

El Pasc Naturai's San Juan River plant gets gas from two
sources (Removal of HpS8 and Cl; using moncethanolamine-
diethylene glycol solutien), 847

Electrostatic gas purification at the Stutigart—Gaisburg
coke oven plant (Efficiency for removal of tar,
naphthaleney, NO, light ail, HCN, and H-S), 910

Elimating hydragen sulfide from gases {Washing with
suspension of a ferrocyanide of Fe in aqueous NHg
cantaining NH, salt), 484

Eliminztion of HaS end other impurities from geses,
particularly cozl gas (Using 2 solution of alkelil
carbonate and bicarbonazte), 629

Elimination of hydrogen sulfide from indusirial gases
(Keview nf established methods of HpS removal and new
method, based on use of "aqueous ferric propionate,
deccribeds 34 references), 1239

Elimination of carbon dioxide and hydrogen sulfide from
gas mixtures with injector absorption apparatus
(Mathematicz)l discussion of physics ef CO; and HzS
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absorption together with scale and diagrammatic
drawings of laboratory apparatus), 1256

Elimination of hydrogen sulfide ard (or) carbon dioxide
or other acid gases from gas mixtures (Washing with
seclution of KyU, AsaU3z, and thioarsenate; plant
design), 4493

Engineering and construction of Santa Harla Valley
[absorption] plant (Use of Fepx0z to remove HoS by
formation of Fe;Sz which, 1n presence of O, gives FezOs
and S), 647

Enriching producer gas (Remeval of CO,s HyS, and SOz by
physfcal and physicochemical means), 532

Ethanolamine purification of gases (Removal of HpS and
Clz), 1188

Ethylene and coal gas from the carbonization of
bituminous coals or lignite by injection of liquid and
gaseous hydrocarbons inte coke ovens, 187

Evaluation of coal-gasification technology. Part II. Low—
and intermediate—-BTU fuel gazses (Review with 48
references; recammendations for future work; brief
descriptions of various processes), S§71 (NP-20080-F2)

Experiences with calcined material in the pressure
desulfurization of coke—oven gas (Tests made to
determine effectiveness of roasting as means of
regenerating materfals used to remove HaS from coke-
oven gas), 1348

Experiences in gas purification (Removal of HaS using an
Fe oxide scrubber), 533

Experimental investigation of the '*'Ferrox!! process for
gas purification, 464

Experimental installation for coal-ges purification under
atmospheric pressure in plate and bell-jar washers, 700

Extraction of hydrogen suifide and hydrogen cyanide from
gas mixtures containing carbon dioxide (By scrubbing
under pressure with benzene or xylene), 1098

Extraction of hydrogen sulfide from coke-oven gas by
means of sodium carbonate solutions, 578

Facility of scrubbing hydrogen sulfide from cozl gas in
the gas workg at Ceske Budejovice {Tower scrubber
filled with Raschig rings), 1425

Features of desulfurization (Fumaks process) and cyanide
removal (Rhodacs process) (Piclin acid is uged as 2
catalyst in the Fumaks proccess), 1734

Ferro—ammonium method for recovery of sulfur from coke-
oven gas (Method for desulfurization using NHsz and
Fe{OH)z), 326

Field washers for removal of hydrogen sulfide by addition
of ammania water (Regulation of temperature and NHgz
concentration), 638

Fluor econamine process (Removal of acidic impuritieg
from gas streams using aqueous solution of
Diglycalamin), 1955

Fluor solvent process (Removal of high concentrations of
H sulfide and C dioxide from natural or synthetic gas
streams), 1954

Freeing industrial gases from hydrogen sulfide with
recovery of elemental sulfur (Using an alkaline
solution of Asp0z), 358

Fuel gas, 1305

Fuel—-gas purification (HzS removed in scrubber), 853

Fundamentals of dry purification of tawn gas (Iron
oxides; HpS absorption), 641

Gas desulfurization (Removal of H,S using bauxite or
activated Alp03), 925

Gas desulfurization (Aquecus amine process using

monoethanolamine or diethanolamine; equipment), 1008

Gas desulfurization by ammonia wash and conversion of
hydrogen sulfide to sulfur or ammeonium sulfate
{Desulfurization of coking off-gas), 916

Gaz desulfurization (Removal of H,S from gas by use of
powdered absorbent in fluidized state), 889

Gas desulfurization (Use of alkali metal carbanate
solution), 745

Gzs desulfurization (Remaval of HyS), 878

Gas desulfurization process (Description of Claus process
for removal of HyS from flue gas), 1904

Gas desulfurization (Remaval of HpS from gas containing
both HpS and CO; by washing with aqueous solution of
NH3), 891 .

Gas mixtures such as ccal gases for catalytic processes
(Removal of organic sulfur compounds from coal gas by
treatment wik active carbon at room temperature then
strongly alkalinized Fe oxide mass at above 1000), 578

Gas purification from hydrogen sulfide by oxidation on
activated carbon, 809

Gas purification (Removal of HpS using a material
(consisting mostly of iron oxides) prepared by reducing
to 200 mesh and heating to 2009), 251

Gas purification (Removal of HpS by washing with alkaline
solution such as Naz;COxz containing Fe compound), 247

Gag purification (Removal of HzS and organic sulfur
compounds by passing over absorbent containing Cu and
Cr or U), 333

Gas—purification praocess (Aqueous sclutions of Fe{III)
salts to wash out HpS; solution contains Fe salts of
propionic, acetic, and lactic acids; solution is reused
after reoxidation), 1271

Gas~purification process (Removal of HzS from coke—oven



