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The technic c¢f hvdrogeraticn of coal and its products
(Pressure of 200 tc 25C atnm; temperature c! 400 to 480;
hydrcgen cecncentraticn ¢cf at least 80 perc-t in spent
gases ), 2446

Thermal efficiency of ccal bydrogeration, €251

Thermal reacticn and hydrogenation cf coal. IV.
Investigaticns on the course of reacticn at low
temperature (short reacticn pericd) (Up tc 4009 for 29
rin using SnCl, as catalyst), 2549

Thermal reaction and the hydrogenation of ccal. I. The
thermal reaction of Fushun coal at high pressure inp a
nitrcgen atmcsphere, 224

Thermal reaction and hydrcgenation cf ccal. VI. Effects
cf preheating, £90z

Thermal reaction and hydrcgenaticn ocf ccal. VII. Effects
of the ratic cf hydrcgen ta coal, 5903

Thermal reactior and hydrogenaticn cf coal. VII. Effects
of liquid media (ZnCl, or Cu,Cl, catalyzed reacticn),
59¢cz

Thermal reacticns and high-pressure hydrcgenation of
coal. XIV. Ccrretaticn between the ccal rank and the
actions of catalysts and vehicles (Effects of fuel
ratio on groducts), €011

Thermal reactions and high-pressure hydrogenation of
cosl. XV. Hydrogenaticn cf oxidized anthracite (Prcduct
is infericr tc that cf ycung ccal), €012

Thermal reaction and the hydrogenation of ccal. III.
Berginization of Fushun coal at an initial hydrogen
pressure c¢f 100 kg./sq. cm, 2269

Thermal synthesis and hydrogasificaticn of aromatic
compounds (Initial hydrcgenaticn converts ccal to
liquids which are then hydrogasified tc methane,
ethane, and arcratic liquid products), 7007

Thermal treatment of carbcnacecus materials (Using
phosphates or suifates of ¥n, Fe, Cu, or Zn and cne cr
rore of the metals Mc, Sn, W, Re, U, V, Cr, Ni, or Cc
or ccrpeunds therecf), 2891

Transforwaticn of carbenyl ccwrpcunds during destructive
hydrecgenaticn (Data cn hydrcgenaticn of benzophenone,
benzaldehyde, cyclchexancre, semi~coked tars, and coals
in presence cf industrial ferric catalysts), 2936

Transforming ccal into synthetic gas or cil (Flew
diagrams of gasificaticn (underground), enrichment
process, Lurgi process, and hydrcgenation and
fluidizaticn process), 3620

Treating hydrcgenation products (Removal of O-containing
aliphatic compounds, then subjection of residue to heat
treatoent), 2629

Treatment of coal for the production of power raterials
(28 veferences), 2540

Twc-stage gasification cf pretreated coal (Process for
production of methane-rich gas), 5633

Twc-stage countercurrennt catalytic hydrogenation of ccal
(Partially sgent catalyst frem 1lst stage helps prevent
rapid contamination cr deactivaticn of fresh catalyst
used in 2nd stage), 3092 .

Ue S. Bureau of Mines exrerimental plant (Lesign and
operation cf plant fer continuous hydrogenation of
coal ), 2496

Uncatalyzed hydrogenation of coal (Reaction investigated
in batch reactor with tetralin as sclvent), 3102

Uncatalyzed coal hydrogenoiysis (At 400°0), 2858

Uncatalyzed hydrogenation of coal, 3108

Unconventional sethods of hydrogenating coal (Usual
methods regarded as uneccnomical; propose use of
monatomic H, electrical discharges, ultrasonic effects,
etc.; review cf research and patents), 2154

Unconventional sethods c¢f hydrogenating coal (Report
briefly abstracts 78 patents and papers with general
discussicn or advantages and dissdvantages), 2985

Underground liquefacticn of cosl (Hydrogenation of coal
at 288-4540° and 1000 p.s.i. underground; catalyst may
be I, HI, or crganic I ccrpound, e.g., CHyl or CHI,4),
6557

Use of a refinery LP model tc determine value of coal
derived liquid. Paper No. 2 (Econcmics of using coal-
derived synthetic feedstcck in a refinery), 3071

Use of emulsifying agent such as Na
{sopropylnaphthalenesulfonate to reduce surface tensicn
in production of hydrocarbons, 5641

Use of hydrogen and carbon in the destructive
hydrogenation of fuels (Review of effects of variocus
catalysts and operating ccnditions on yields in
hydrogenation of coal, tars, and ofl residues), 2869

Use of low grade coal for the production of cil, gas,
fertilizers, and chexicals, 6976

Use of melted salts of xetals as catalysts for
hydrogenatian and cracking of coal peptizates. II.
Catalytic prcperties cf melted tin(II) chloride (Coal
peptizate hydrogensted and cracked at 4500 and initial
pressure (209) of 85 atm; activity of Sn chloride twice
that of Zn chloride), 3048

Utilization of coal with particular reference to the
production of oil (Review), 7250

Vapor-phase destructive hydrogenation of middle oll using
Co~~Sny Ni--Sn, Ni--Fe--Sn, Ni--Co--Sn, or Fe--Co--Sn
alloy catalysts, 2200

Variety snd number of research projects stimulated by the

war, 6050
waverly Asscciation of Gas Managers. Presidential
address, 22E2
wWwerk in the past ten years in the laboratcry cf cherical
engineering of Deilft University (Eibliography of 70
jeurnal references and £ theses), 2277
COAL/IRRACIATICN
Hydrogenation of irradiated ccal (Irradiation with y and
x rays pricr to hydrcgeraticn; hydrcgenation a2t 6000
p.s.i. at 4000), 29¢£1
CCAL/LIQUID FUELS
Coal and oil-shale processirg and ccrbustion. Subpanel
report V used in preparing the AEC Chairman's repcrt tc
the Presidert, 2064 (WASH-1281-5)
COAL/METHANATICN
Coat gasification warms up (keview cn corbined
hydrogesification~--rethanation prccess), 5209
Coal technology: key to clean energy. Annual report,
1973-74 (Prcduction of synthetic fuels from coal), 5567
(NP-20078)
Direct methanation of coal, §21€
High-Etu gas frcm coal via gasification and catalytic
methanation (40-atw fluidized-bed gasifier ugsed at 950°
to produce high yields c¢f wethane; Raney Ni used as
catalyst), E£1£5
Methanation fcr cca! hydrcgasification (Sutstantial
fraction of product gas is €G, CO,, and H, which sre
catalytically converted tc CHy; Ni-cn-alurina catalyst
used), 5139
Synthetic pipeline gas from cocal by the HyCas process
{ Production of ali-methane gas), £158
CCAL/METHANOL
Best sutstitute for petrol may be petrol, 7028
CCAL/MINING
Development of torbanite in South Africa, 24
Fracture of ccal and ¢oil shale for in-situ processing or
rerote removel: a proposal support document, 5522 (SLA-
73-94€)
CCGAL/MIXING
Method of coal-paste preparaticn, 7422
COAL/NATURAL GAS
Cocal and the present energy situaticn, 2126
COAL/CXIDATICN
Action of chemical reagents on biturincus ccals (Review
with 86 references), 2685
Coa) gasification (Oxidaticn of coal particles in molten
Na sulfate; S compounds removed by Na carbonate), £548
Coalification process (Effects cf degree cf
polymerization ipcn reactivity cf ccal), 730Q
Formation of CD, and water in the oxidation of coal, 60f1
Fuel and chemical products from coal (Review; 46
references), 5072
Fuel processing fluidized beds (Review of literature; 68
references ), $070
New prospects for the chemical treatwent of bjtuminous
coals, 2937
Oxidation of coal (Review with 315 references), 7426
Oxidation processes of solid fuels, 7415
Problems in the cheristry of coal (Extended review of
physical and chemical nature cf ccnstituents of coals),
7191
Products fror hydrocarbon synthesis, €534
Review of alkalire oxidation of coal, 5708
Some coal researches-~their signfificance tc the cecal
industry (Review of action of solvents, oxidizing
agents, and Cl on coal and coal carbonization), 87
Treatment of coal to prevent agglomeration (Liquid slurry
of coal treated with oxygen~containing gas at high
temperature and pressure to produce surface oxidaticn
of coal. Feed in high-pressure hydrogasification
process), £5281
COAL/PETROLOGY
Hydrogenation of the banded constituents of coal-—-
attrite]l matter and anthraxylon (Frediction of residue
yields on basis c¢f petrcgraphic properties), 2604
COAL/PLASMA HEATING
Recent trends in some aspects of coal processing. Non-
fuel uses of coal (Review of research work in USA on
nonfuel uses of cocal; projects aived at coal conversion
into gascline, liquid fuel, and ges of high calorific
value; plasra processing ¢f cosl and irradistion with
flash of high intensity light fncluded), 5050
COAL/PLASTICITY
Apparatus for determining plastic range of bituminous
coal, 7401
Comp;rative measurement of the plastic state of cosl,
7295
Plasticity of coal and the theory of coking, 7407
Plasticity of Berginized coal, 2180
COAL/POLLUTION
Detroit Edison has confidence in S0, scrubber, 2112
COAL/POROSITY
Vapor pressure {sctherss and porosity curves of cosls,
7416
COAL /PROCESSING
Developwental and rate studies in processing of cosl
minerals, 50
COAL/PRCDUCTION
Catalytic destructive hydrogenation of coals and tars in
Germany with conversion almost entirely to low-befling
products, 2499




Coal can also yield liquid fuels (Labaratory
experisents), 6885 .

Fuel ard pcuwer (Review cf ccal, &3 related to economy aof
the Uk)y 4982

Highlightse cf & busy year fcr coal, 5594

CCAL/PURIFICATION

Bureeu cf Mines research and technclagic wark on coal,
19€4, 49C¢

Chemfcal remcval cf nitrcgen and orgenic sulfur from coal
(CeHaNC, &ppears to be mest efficient solvent for
removal cf organic S; particle =ize has no discernible
effect), 167€

Lconomic evaluztion of 2 prccess te praduce ashless, lou-
sulfur fuel from coal, 1487 (EN-286)

tveluation af the fluidized bed combustien pracess.
Volume 1. Surmary reports. Repart for 1§ Ncv 1969~—15-
Nov 1971 (Reductian of SC, and nitrogen axide contents
cf flue gasec by fluidized bed cca)l gacsification
process )y 5243 (PE--211 494)

Fixed fertilizers from 2 gas—desulfurizing prcceszs. I.
The wet desulfurizing methcd af the Gesellschaft fuer
Kohlentechnik, with simultanecus absorption of ammonia,
300

Purificaticn c¢f ccal cor ccke-cven gas (Removal of HpS and
HCN by washing with a neutral ar acidic aqueous
solution cf Cu,S0,), 1118

Reccvery of ammania and hydrogen sulfide from coal-—
distillaticn gases, 584

Sclvent extraction of organic sulfur and mitregen
compaunds frcm cozl (40% reduction af erganic S with no
change in 5tu value), 1€CC -

CCAL/PYRCLYSIS

fAdvances in the study of the thermzl decompceition cf
cozle (Review}, 71S€

Advances in research cn cozl pyralysis (Coal pyrolysis at
extremely high temperatures reviewed; ethylene
foraaticn; 63 references)y 7150

Binding sulfur in the praocess of energy generation
(Gasification of coal in the presence of dclemite
reduces sulfur content of gas; ccel pyrolysie in the
presence of hydrcgen and calcined dolomite is discussed
alsc), 1639

Char cfil energy develcprent (COED prccess for pyrolysis
cf bitumincus coal), 7168 (EN-199%)

Char cil energy develogment, pericd of cperatian July
1971--June 1572 (Producticn cf oil, gas, and char frorw
coal by pyrclysis (COED grecess))y 7179 (EN-2349)

Chemical treatwent of bituminous ceal (Brief review cof
pyrolysis, exiraction, and hydragenetion), 7097

Chemistry and technology cof salid fuels, 7053

Clean energy from coel - a national pricrity (Status of
coal gasificatlon, liquefactian, and sclvent extractian
programs), 5372 (EN-Z26€1)

Clear fuels frcm coal. Technical and historical
teckgrcund (Feview of caal salvation, pyralysis,
hydrcgenaticn, and prcducticn ¢f synthesis gas; ne
references ), 5351

Clean fuels from coel. Catalysts for coal conversion
(Review with 79 references), 3113

Caoal--asmonjia--cxygen reacticn: route to coal-based
nitrogenous fertilizers, 7142

Coal gasificztion. COED pracess plus char gasificatian
(Flant utilizes COED coal pyralysis prccess zlong with
molten szlt process tc gasify CQED char), 5330

Cozl gasification. TOSCCAL process fcr iow temperature
coal pyrclysis (Shale or coal hezated znd conveyed
uplift pipe by concurrent flow with hot flue gas from
ball heater), 5332

Coal investigaticons using lzcer irradiation (Effects of
coe! rank on nazture of gaseocus products yielded), 7160
(BM-RI-7228)

Coal pyrclysis using laser irradiation (Froduct high in
methane but very low in acetylene wher daone at coking
temperatures but high in acetylene with lasers), 7148

Coal-to~gas systes makes twc fuels frow ane lump of coal
(Garrett pyrclysis process), 7188

COED [Char Uil Energy Develapment] plant for coal
canversicn (Byrclysis of ccal with heating value 12.800 '
Btu/lb}, 7166

COED coal-to-crude proceszy maves intc pilat-plant stage
(Process development unit yielded following products
(uwt X af dry coal): char S4.3, ail 23.6, gas 15.0,
water 7.0 with the ges consisting of (vol. %)} CO 22.1,
hydragen £1.0, methane 20.9, and ethane €.0), 6842

Combined determrination ¢f the thermal characteristics cf
solid fuel during high—-temperature pyrclysis, 7139
(SLA-74-6007)

Composition of gases of thermal decomposition of coal
dust from Karaganda Basin coal beds (Heating coal dust
to 7000 jeads tc rapid evclution of velatile compcunds;
combustible gas constitutes more than 94% of total
volume of saople, portion of methane and H exceeds
80%), 7174

Develapment of a wethad far the study of the thermal
decospositior of ccals during rapid heating (Rapid
heating of ccals using high-frequency electramagnetic
field; apparatus was thick-walled quartz tube charged
with crushed coal sixed with small steel spheres), 7122

Direct methanation of coal, £21€

Economic evaluation of COED process plus char
gasification, period of performance April 1971--April
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1972 (Cozal pyrolysis prccess praducin cher which is
subsequently gasifid to produce 921 Btu gas), 7180 (EXN-
2348)

Econamical new coal—-tec-gas preccess claimed by Garrett Ce.
{Garrett pyrolysis precess), 7189

Elimination of oxygen in the pyrolysis of cozl, 7108

Evolution of gases frer subbitumincus ccal (Ccal heated
at 2.89/min from 150 toc ca. 10009; gases studied were
g, Ny CC, C dioxide, H, methazne, ethane, propane, and
ethylene; preheating tc 6008 would precduce useful gas
and some tar preoducts a2nd leave char that is useful fer
reduction), 7143

Flash heating and plaswa pyralysis cf ccal (Product
yields are a function of energy input and gas
composition), 7137

Flash pyrolysis of coeal. Effect of nitrogen, argon, and
other atmospheres in increasing clefin concentratien
and its significance on the mechanism of coal pyrclysis
(Pyrolysis at about 11508 far 30 sec in vacuo and in N,
Ary NHyy and CgHg)s 717E

Flash pyrolysis of coal: effect of nitrogen, argon, and
other atmospheres in increasing olefin concentraticn
and its significance on the mechanism of coal pyrolysis
(Flash pyrelysis at 11509C for 30 sec in vacuuo), 71€&3

Fluidized-bed pyralysis of coal, 7120

Fluidized-bed pyrolysis c¢f Western bitumincus cazls
(Multistage pyrolysis 2t 600-650, 850, 1000, and
1600°9F), 7138 -

Forration of hydrocarbcns during the thermal degradation’
of Kuznetsk cozls (Lependence of total yield cf
hydrocarbons and their components on hezting
caonditions), 7171

Fuel and chemical producte from coal (Review; 46
references), 5072

Future trends in the utilisation of cozl energy
canversion, 5590

Garreti's coal pyrolysis process (Pyrclysis at 10759F fcr
short time; yields of 35% of liquid products; tar
hydrogenated to give low—§ fuel cil}, 7024

Gas and oil from coal. Viable alternative (KReview of
production of hydraecarbens by pyrclysis and
hydreogenaticn of ccal; & references), 3128

High~pressure liquid—-phase hydragenclysis of caal in
continuous—type experimental apparatus. IL, 2972

High-pressure liquid-phase hydrcgenclysis cf coal in
continucus—type experimental apparatus. I, 2973

High-speed pyrolysis of brown coal in a siream [of
steam], 7164

Hydrocarbon fuels by pyrolysis of ceal (First portien of
char passed to fuel cell or MHD device to produce d.c.
and secand portion to apparatus where char with steasnm
forms producer gas), 7183

Hydrogen processing of ccal and the kinetics of
desuvlfurization. Paper Na. 36 (Pyralysis and
gasiication of bitumincus ccal), 1486

Hydrogen pracessing of ccal and the kinetics aof
desulfurization {(Conditicns for efficient and econaomic
desulfurization of ccal; quipment design), 1497

Hydrogenation of COED coal cils (Hydrogenation at 3000
psig over fixed bed of Ni--Mo catzlyst; H consumption
and Oy, Ny, 2nd S removal ccrrelated with aperaticn
conditions), 6904

Hydrogenated COED oil (Conversion of coal by fluidized
bed pyralysis into gas, oil, and cher; catalytic
hydrogenaticn plant constructed tc hydrcgenzate oilj
desulfurization; producticn of gascline, middle
distillate, gas ail, and bottams), G284~

Hydrcgenation of COED process coal~derived cils (Over
fixed bed nickel——molybdenum catalysts), 7170

Hydrogenolysis and structure of Hokkaido ccals (Concluded
that hydrogenolysis of coal begins with liberaticn cf
bath tar acids and saturated hydrocarbons), 298¢

Hydrogenalysis of coal (Hydrogenatien of coal paste;
reactian should be carried out at highest temperature
and pressure; miniomum density oils recowmended for
paste formulation), 2941

Investigations in chemical technolegy (Majecr trends in
studies of coal processzing ircluding pyrelysis,
hydrogenaticn without a sclvent, tar analysis, and tar
processing), 3009 .

Kinetic relation af coal hydrogenation, pyrolysis, and
dissclution (Catalytic hydrogenation gave 30% gascline,
5% diesel oil, 35% high Btu gas, and 30% char), 30€3

Kinetic study of the pyrolysis of a high-valatile
bituminous coal (18 references), 7135

Kinetic studies on the pyrolysis, desulfurization, and
the gasification of coals with emphasis on the
nonisothermal kinetic methad (Objective was te
determine kinetics of desulfurization as aid to design,
operatian, and evaluation of new prccess systems for
practical desulfurization), 714€

Kinetics of the therm2l deccmpositicn of ccal (Review
with 41 references cn experimentzl metheds used in
investigation of coal decomposition kinetics and
theories of pyralysis), 7132

Kinetics of pyrolysis of high volatile bituminous coal,
7136

Liquid fuels from coal, 1972 (Cgllection ¢f 101 patents
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in U.S.), 182

Mechanisms c¢f ccal pyrclysis. VI. Reaction patterns in
the range 650-8500, 7128

Multistage pyrclysis of coal (High-vclatile bituminous
coal pyralyzed steps at 600, 850, 1000, and 1600°F with
N as fluidizing medium), 7133

New {nvestigations relative to the chemical constituticn
and the chemical characteristics cf bituminous coal;
decomposition of bituminous coal by heat, 7095

New prospects for the chemical treatment of bituminous
coals, 2937

New systems for clean power (Coal gasification and
methods for clean combustion), 5248

Occidenta)l develops low-cost SNG route, 7185

Office of Ccal Research continues liquid extraction
projects (Review of projects for coal ccnversion intc
city gas and gasoline), €828

Perspectives of utilizaticn cf pulverized fuel for
production af technical and heating gas (Pyrolysis
carried out in tubular reactors with exterfor heating;
flow of steaw used to carry fuel dust through reactor;
fuels are good raw materials for gas production;
calorific value of raw gas from bituminocus shale was
52500 Kcal/m3; achieved ccwplete decomposition of tar
and increesed yield of light gasoline), 7117

Pilot-scale development of the CSF prccess (Operaticnal
problems ), 7169 (EN-230%)

Plant for coal hydrocracking, 2999

Possible new uses for coal (Review of pyrolysis and
solvent action hydrecgenolysis and oxidation as metheds
of degrading the complex coal structure intc products
of greater commercial value), 6061

Preliminary coal gasificaticrn experiments (Reaction rates
of subbituminous ccal heated in steam and steam--k
mixture investigated up tc 7259; at ca. 5000 pyrolysis
produces CHyy COzy and char; mimimum temperature for
rapid reacticn of coal or char is ca. 62502 giving
mostly H and CC,; CH, prcducticn increased by addition
of H to stear), 5377

Precducticn ¢f pipeline gas bty hydrogasification of coal
(Pressures up to 3800 psig and termperatures to 2100°F
with H, steamr, and steam--H feed gases used), 5275

Frcduction of electricity via ccal and coal-char
gasification. R and D repcrt No. €5, interim report Nc.
3 (First phase of study of potential process
alternatives for converting coel or coal char into
electricity via the production of low Btu gas for
combustion in an advanced combined gas-and-stean
turbine pcwer cycle), 5480 (NF-20076)

Progresses made in the research of pyrolysis of
biturminous coal (Reaction kinetics of gas formaticn),
7151

Project COED: coal pyrolysis pilot plant, Paper No. 8
(Recovery and processing of oil, gas, and char), 7155

Pyrolysis of coal. Thermal decomposition and distillation
of a coal in a high vacuum, 7065

Pyrolytic conversion and coking of finely divided sclid
biturinous material ard hydrocarbton cil (Fractionation
cf products; design cf apparatus), 7077

Pyrolyzing and desulfurizing sulfur-bearing aggiomerative
bituminous coal (Continuous process; vclatiles rensoved
at 900-10000F; desulfurization during pyrolysis by
enriching gas with H which reacts to forr hydrogen
sulfide which is removed by scrubbing cr use of Fe
oxide), 71&2 '

Rapid thermal decomposition of bituminous coals. Paper
No. 49 (Devoltilizaticn of vitrains in vacuo by ragid
heatin), 7154

Reaction kinetics in coal pyrolysis. Paper No. 11, 7162

Reduced coals. I. Mechanisr cf coal pyrolysis (Pyrolysis
at 600°), 7129

Slow thermal decompositicn cf Chukurovo coal at
atmospheric pressure and in vacuo in the 200-800° range
(In vacuum, yield of tar and gas increased), 7168

Solid and gasecus prcducts from laser pyrolysis of coal,
7189

Solid ano gaseaus products from laser pyrolysis of coal
(Use of pulsed ruby laser to produce gas with high
concentration of H and CH, and sclid with approximately
same elemental composition as original coal), 7172

Study of the pyrolysis cf rixtures cf coal and iron
oxides at different isothermal levels (Mixtures ccntain
30% Fe,03 or Fe,0,)y 7177

Survey of nurerical data on the thermal decomposition of
coal (Review with 88 references), 7131

Synthetic crude oil: is it feasitle yet, 5596

Systeratic exploration ¢f the pyrolysis ¢f a coal between
3409 and 9009, 7098

Systematic study of the fpyrclysis cof coal tetween 3400
and 9009, IV. Graduated and comparative pyrolysis of
coal. tvidence of the relation of coals, 7099

Systeratic exploration of the pyrolysis cf a ccal between
340° and 9009, 7096

Thermal deccmpcsition of ccals of the Irkutsk Basin at
low temperatures (Coal heated in Al retcrt tc 200-5000
2t intervals of 500; effect on yield of gas, liquid
products, and nonvclatile residue studied), 7123

Therwal deccrpcsition c¢f Siterian ccals during slow

hesting (Laboratory-scale distillation on coals of
different ranks; calcriftc values of gases obtained
ranged from 2830 to 5680 kcal/m3), 7119
Thermal decomposition of coal (Best at 400-500 (sic) for
semicoking cperations under N, atrosphere), 6570
Thermal decomposition cf solid fuels with the aid of
metallic heat carriers (Laboratory appsratus with peat
or coal mixed with metal spheres heated to 500-700° by
induction furnace), 7120
Thermal treatment of certain Kirgizia and Kazeskhstan
coals in retorts (Ccals heated to 460-8500 in bronze or
steel tubular retorts in resistance furnace), 7118
Thermal treatment of brown coal for its use for power
production (Use of electrically heated retort), 7121
Thermodynamic analysis of the formation process of
aromatic hydrocarbons during coal pyrolysis, 7104
COAL/REDUCTION
Catalytic dehydrogenation of coal. II. Reversibility of
the dehydrogenation and reduction of coal (Coal reduced
at 1100C with Li ethlenediamine and dehydrogenated at
347°C with Pd on Ca carbonate as catalyst and
phenanthridine as vehicle; H remcved frcm coal by
dehydrogenation can be only partly restored by
reduction although H added to coal by reduction can be
completely removed by dehydrogenation), 2991
Process and equipment for the production of fuel gas or
fuels (Reduction of coal by CO,), 3554
Similarity between the electrochemical elisination of
sulfur from coal and from dibenzothiophehe, 1429
CCAL/REFINING
Utilization of brown-coal gases in the energetic and
material grid system (lLecture on aspects of industrial
gases, in particular generator gases and gases fror
low-temperature carbonization), 4473
COAL/RESEARCH PROGRAMS
Advances In ccal research and technology (Review), 2564
Advances in research on coal pyrolysis (Coal pyrolysis at
extremely high temperatures reviewed; ethylene
formation; 63 references), 7150
Bibliography of Bureau of Mines investigations of coal
and fts products, 4
Bureau of Mines research and technolegic wcrk on coal,
1961 (FReview with 131 references), S
Bureau cf Mines research and technolcgic work on coal,
1962 (Discussion with 113 references), 7
Bureau of Mines research and technolcgic werk on coal,
1963, 9
Bureau of Mines Energy Program, 1972. Information
circular, prepared in cooperation with Forgantown
Energy FResearch Center, WV, and Bartlesville Energy
Research Center, (K. See e#lso Energy Progras 1971, PR--
211 486 (Review of 20 research areas by Bureau of
Mines), 5488 (PB--224 299/6) .
Buresu of Mines energy program, 1972 (Review of research
in 20 major areas. 185 refereces), 17 (BrM-1C--85612)
Bureau of Mines research and technologic work on coal,
1964, 4939
Bureau of Mines research and technologic work on coatl,
1959, 2
Bureau of Mines research and technologic work on coal,
1960 (Report with 152 references), 2
Coal research in 1970 (Review of wining, preparation,
liquefection, gasificaticr, combustion, and environment
control ), €942
Coal research organizaticns - worldwide activities and
publications (Revision of CA 55:18067-d), 11
Ccal research (Feview with 17 references), 18
Dffice of Coal Research history and activities, 5339
(CONF-731027-1)
Office of Coal Research annual report 1972, 46 (EN-1541)
Recent advances in coal research (Review with 18
references ), 2702
Recent co2l research and coal chemistry in the future
(Review with no references), §3
Report of the Fuel Research Board fcr the year ended 31st
March 1935 with repcrt c¢f the Director of Fuel Research
(Studjes on chemistry, gpreparation for sarket,
carbonizaticn, treatwent cf tar, jubricating cils,
hydrogenaticn of coal, and pulverized fuels), B€
Report of the Fuel Research Board for the year ended 31st
March 1936 with repcrt cf the Director ¢f Fuel Research
(Studies on chemistry, preparation for market,
carbonization, treatment of tar, lubricating oil,
hydrogenation of coal, and steam raising), 90
Report on coal research in Western Europe, 5398 ( CONF-
731027-3)
Report on coal research in the United States, 5397 (CCNF-
731027-2)
FReport on status of federally supported coal research in
Canada, 5399 (CONF-721027-4)
Research and technologic work on Alabasa coals: An
anotated bibliography (458 references), 8
Research and development work in USA in refining and
utilization of coal (NONE], 6840
Research and developrent needs for enhancing US coal
utilization (Surmary of results of Advanced Coal
Technollogy Wcrkshop at Carnegie-Mellion University),
5578
Research and technologic work on coal and related
investigaticns, 1954, 1
Feview of Bureau cf Mines Energy Frcgrawm, 1970.



Informaticn circular, 13 (FE-—204 1329)

Review of Burea2u c¢f Kiner energy prcgram, 1970, B.
Linville (Bartlesville Energy Fes. Cent, OK) (Includes
bibliegrapghy iy, 14 (BM-IC~-E52E)

Hole of cczl in the supply cf pcwer, 6871

Secend specialist conference an fuel research, Londcn,
July 1956 (Review cf prcgress in many areas including
underground gasification), 443€

Sore observstions on German ceal research and
develcpments, 6192

Some trends ¢f new research methcds of ccal pracessing in
the US and their prospecis faor Foland, 6857

Stcrch Award address. Fundamental research an coal
prccesses. Paper Nc. 10, 42

CCRL/RETORTING

Apparatus (with groups cf spaced retcrts) for heating
coaly, shaley etc. (Design), 707€

Development of torbanite in South Africa, 24

Relations between the corpcsition cf retortable
carbonaceaus minerals and their yield of crude oil,
5689

CUAL/REVIEWS

Eituminous ccal. Source cf gesecus and liquid fuels
(Review), 3238

Chemicals frem coal (Review (to 19€2}); no references), 41

Coal [conversion to synthetic crude oil] (Review with 14
referencec ), €945

Constitutian of coal (Review; 307 references), 7422

Gasoline and other fuels from coal and oil shale
(Review)y £729

Liquid fuels and chemicals from coal (Review with 24
references ), 6881

Recent trends in some aspects of caal precessing. Ncn-—
fuel uses cof coal (Review af research work in USA an
nonfuel uses aof coal; grcojects aimed at coal conversion
into gascline, liquid fuel, and gas of high calorific
velue; plaama processing ¢f coal and irradiatiorn with
fiash of high intensity light included), 5050

COAL/SOLUEBILITY

Dicintegration and camplete solution of coal in
anthracene cil, 7209

Dispersfon of coal in a liquid medium at temperatiures up
to 3500 (Anthracene oil), 7211

COAL/SULVATION

Clean fuels from coal. Technical and histarical
background (Review of coal salvation, pyrolysis,
hydrogenation, and production of synthesis gas; no
references), 5351

Solvation and hydrogenation of coal in partially
hydrogenated hydrocarbon salvents (Removal af organic
and {norganic S compcunds}, 1601

Solvation of coals, 7280

COAL /SOLVENT EXTRACTION

p-coal. I+ The behavior of finely pulverized bituminous
coals and their structural constituents in extraction
and in low-terperature carbonization (Trichlaroethylene
and benzene), 7210

[Solvent] extraction as a sethod for determining the
chemicel cemposition of black coz]l (Review with 4§
referencesz ), 7319

Action of organic solvents upan coal during extraction
under pressure (Pyridine, phencl, anthracene, and
naphthalene as solvents), 7245

Action of organic solvents on coal, 7246

Action of solvents on Italian coals and lignites and
hydrogenaticn of the extracts (Extractian with
tetralin), 7248

Action of pyridine bases on coals, 7205

Action c¢f sclvents on ccals at lawer temperatures. IV.
Characteristics of extracts and residues fram the
treatment cf coal with amine sclvents, 7298

Action of arganic solvents cn Wattenbach bright pitch-
coal, with ecpecial reference tc tar yield (Aniline,
benzene, 2nd tetralin extractants), 7200

Action of chemical reagents on bituminous coals (Review
with 86 references), 2685

Action of salvents on coels a2t lower temperatures. I.
Qualjtative survey of the effects cof liquids upon
bright coals af low rank (100 liquids tested, 54
evaluated), 7290

Actien of solvents on ccals at lower temperatures. III.
Behzsvior of 2 typical range of British ccals towards
specific solvents (Extrection with ethylenediamine),
7292

Action of sclvents an ccals at lawer temperatures. II.
Mechanism of extracticn of cecals by specific soclvents
and the significance af quantftative measurements, 7294

Actfan of arganic solvents on ccal (Bfphenyl, pyridine,
PhOH, sublimed sand crude naphthzlene, crude anthracene,
and anthracene oil), 7257

Action of sclvents on ccal. Extraction of Edenborn coal
by benzene &t elevated temperatures (Effects of
extraction time, temperzture, and particle size on
properties of products obtained}), 7228

Action ¢f sslvents on coale Extraction of a Pittsburgh
seer coal with eniline, tetralin and phencl at elevated
temperstures, 7240

Action af various solvents an coal, 7203

Action of solvents on some Indian ccals (Results of
pyridine and chloroform extractione), 7219

Activeted extraction of cozl using a hydrogen—-danor
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gclvent (Kinetics of tetralin extraction under
influence of ultrascnic energy), 73E8

Activated extraction of ccal using a2 hydregen-dencr
solvent (47 tc 879C), 7359

Behavior of bitumincus ccals towards sclvents (Review
with 177 references), 7289

Behavior of bitumincus ccals toward sclvents (Review; 13§
references), 7283

Bituminous caal (Extraction with C,HzCl,), 7282

Chemical nature of extracts from a bitumincus ccal
(Hydrcgenation of salvent extract from coal fcllowed by
nitration; dehydrogenation), 7238

Chemical processing of brown coal (FRelative merits of
various -methads), 3654

Chemical treatment of bituminous coal (Brief review of

" pyrolysis, extraction, and hydrogenation), 7097

Chemical utilization of the gubbituminous coals of
Washington (Review of sclvent exiraction and
gasification processes), 7286

Clean energy from ceal — a national priority (Status of
coal gasification, liquefaction, and soclvent extraction
programs ), 5372 (EN-2281)

Clean fuels from coal. Catalysts for coal conversion
(Review with 79 references), 3103

Coal. Il. Extraction of coal with orgenic solvents
(Extraction with pyridine, dioxane, and ethylene
chloride), 7276 .

Coal and coal bitumens. A theory comprising the present
knowledge on this subject, 7218 -

Coal bitumens.'IV. Determination of the bitumen cantent
of verious coal types and content aof the bitumen in the
micelle phase contained in the extract ¢f these ccals
obtained by xylene under pressure, 7224

Coal bitumens. IIl. Extraction of various types of cozl
with dioxane at ordinary pressures (Effect of zge of
coal on yield of extract), 72258

Coal bitumens. II. Method fcr determining the true
bitumen content of cozl. Extracticn with benzene,
xylene, and dioxzne, 7226

Coal bitumens. I. Prolonged extraction with erganic
solvents of the micelle phase flocculated by ether aof
the tetralin pressure extract of a gas coal, 7227

Coal converted to liquid products utilizing & two-stage
solvent extraction process (Solvents such as tetralin
under H pressure in first stage; light menocyclic
aromatic ar ketone used in 2nd stage), €956

Coal extracts (Hydrogenation using cecmpounds ef elements
of the 6th group of the periadic table as catalysts),
7254

Cozl extraction (Using tetrahydronaphthalene mixed with
phenols, creseols, etc.), 7262

Coal extracts (Solvent extraction using tar extracts,
phenols, anthracene c¢il, tetrahydroraphthalerz), 7242

Coal extracts (Extraction of coal, lignite, peaty, etce,
with hydrogenated oils or tetralene mixed with phenclic
ails), 7243

Coal liquefacticn by three-stage solvent extraction
(Crushed bituminous caal mixed with
tetrahydronaphthalene; extraction with CoHze3
extraction with benzene), 6950

Caoal liquefaction using dual solvent extracticn (Cozl
treated with polycyclic aromatic salvent and secandary
solvent such as dichloronaphthalene), 733¢

Coal liquefaction (Coal liquefied by solvent exiracticn
using H-donor selective sclvent), 6900

Coal liquefaction (Liquid hydrocarbons prepared from coal
by solvent extractien, hydrogenation, and ccking), 6918

Coal liquid extraction fram coal salids (Solvent
introduced into bottam of primary stripper zome and
forced up countercurrently through mixture of cozl and
sand to remove coal liquids; enriched solvent taken off
at top, heated, and introcduced at tep of secondary
extractor zone), 7345

Caal solvation with nan—~hydregenated salvent in the
absence of added hydrogen (Methods described for
obtaining solutions of practically ash—free
carbonaceaus matter from coals and brown ceals; ceal
mixed with aromatized solvent; mixture heated for
corplete decomposition), 7331

Coal technology: key to clean energy. Annual report,
1973-74 (Production of synthetic fuels from ccal), 5567
(NP-20078)

Cozlification process (Effects af degree c¢f
polymerization upon reactivity of ceal}, 7300

Colloidal solution of cocal, 2326

Colloidal structure of bituminous coal (Review; solvent
extraction; 16 arganic salvents), 7233

Colloidal solution of coal (Pyridine, aniline, and
quinoline), 7207

Complex utilization of Ukrainfan brown coals. XIT. Low-—
temperature carbonization of the preliminary extracted
coals (Carbonizaticn in Al retart before and after
extraction by arganic sclvents; mecst effective solvents
were alcohol—-benzene and dichloroethazne—alecchol}, 142

Constitution of coal and its carbonization (Review af
solvent extraction), 7€

Constitution of coal (Review of solvent extractiion with
benzene and pyridine), 72086
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Contributicn to the study of the constitution of coal
(Pyridine and chloroferm 2s extrasctants), 7197

Controlling emissions frcrm fessil-fueled power piante
(Gasification, solvent extraction, and flue gas
desulfurizaticn processes are described), 2033

Conversion cf coal by scivent extracticn, 7355

Destructive hydrogenation of solid fuels (Increase in
hydrocarton yieid by extraction with acids (HC1, acetic
acid, or sulfonic acids)), 2355

Determinaticn of S in coal. III. Extractior of a S-rich
coal with organic solvents, 7275

Development of a process for producing an ashless, low-
sulfur fuel from coal. Vclume I. Engineering studies.
Part 4. Imgact of the solvent refined coal process. R
and L report No. 53, interin report Nc. 5 (Approach to
marketing and environwental problems), 7356 (NP-20133)

Dissolution of bituminous ccal in tetrahydroquinoline.
Part 2 (Extraction of cocal by solvent in autoclave),
7332

Effect of ferric oxide on the hydrogenation of Oyubari
coal in Tetralin as the reacticn medium (Coals (<100
mesh) extracted at 509 with pyrodine and deashed, were
hydrogenated for 1€8 hr. at 300-400° and 50 kg/cm2),
3061

Emission controls - status at coal burning power plants
{Various methods for reduction of S0, emissions in
stack gas), 198c .

Engineering evaluation and review c¢f consol synthetic
fuel process. R and D report No. 70 (Includes economic
evaluaticn and desorgtion c¢f plant), 3088 (NP-20086)

Estimated cocst ¢f producing heavy fuel oil by
hydrogenaticn ¢f ccal (Direct hydrogenation and
carbinatior cf hydrcgenaticn with extraction), 5236

Evclution ¢f ccal extracticn (Review with 80 references),
7259

Extracting ccal (Use of H,SC, to neutralize basic
constituents of coal; use of wetting agent, e.g.,
dibutylnaphthalene=-sulfenic acld), 7247

Extracting sulfur compounds from coal (Organic S content
in coal decreased by extraction with sclvents, €.gey C—
chlorophenol, Hy3PO0., or HPF¢), 1973

Extracting ccal or oil shale (Digestion in NaQH followed
by extraction of oily constituents), 7279

Extracting and hydrogenating coal, etc. (Solvent
extraction at 200 to 4009C and 1 to 200 atm using
catalysts of Sn(OH),, Sn catalysts, MoC3, (NH(),McC.,
ar Ni under 20 tc 300 ats), 7253

Extraction and hydrogenation of coal (Intreduction cf
low-boiling substances (benzine}), 2622

Extraction cf brown coals (At 400°C and 180 atm using
tetralin--cresol), 7260

Extraction c¢f & biturincus ccal--influence of the nature
of solvents (Evaluaticn of 56 sclvents), 7261

Extraction tests of Miike ccal (Tetralin and phenol as
extractants), 7198

Extracticn ¢f ccal, peat, bituminous shale, etc. (Using
coxides of groups 4-8 cf the pericdic table or heavy-
metal sulfides as catalysts. Volatile sulfur compounds
are used as promoters), 7270

Extraction of coal, etc. (Using Mo, V, or W halides as
catalysts), 7271

Extracticn of ccal (Using salts of wetals cf the Fe grcup
as catalysts), 7273

Extractions from preheated coal with solvent (Extraction
vields uvsing chlorcfore and pyridine), 7335

Extracticn of liquid hydrocarbons from coal (Use of
aroratic sclvent under hydrocracking conditions), 7336

Extraction cf a tertiary coal by tetralin, 7212

Extraction of brown coal with organic solvents (Review of
patents), 7288

Extraction cf bitumens from brown coal (Using butanol),
7291

Extraction of plastic saterials and binders from coals
(Moderate-temperature hydrogenation process for
preparation of products having valuable plastic and
binding properties), 2971

Extraction of coal with high-boiling organic ccmpounds
(Aniline, naphthalene, and phenol), 7192

Extraction of coal under pressure (Czechoslovakia;
heating with anthracene oil under pressure; H
atmosphere increased yield), 7314

Extraction of lignite with organic solvents (33
References), 7251

Extraction with pyridine, 7194

Extraction studies (Benzene, alcohcls, and mixture of
CCl, and ethanol as solvents), 7195

Extraction of energy fuels. Open file report (Technical
asseasment of stimulation cf petroleum and natural gas
production; production of oil frow tar sands;
development of ofl shale; underground gasification of
coal; oil and gas producticn fror organic wastes;
prisary extraction of coal), 5311 (PB--220 328/9)

Extraction of coal, pest, etc. (Use of organometaliic
compounds as catalysts), 7268

Extraction of coal (Use of benzene), 7307

Extraction (peptization) of Polish hard coal (Sclvents
used were tetralin, anthrascene oil, and heavy o1l
obtained fror the extract; cosl was fed into reactor as

paste st 1CC atm and 4500C; yields of extract and gas
were 61.2% and 9.6%, resp.), 7324

Extraction of bright ccals by anhydrcus ethylenediamine
(Effects of coal rank cn extracts; ethylenediamine as
solvent}, 7281

Extraction of Hungarian [brcwn) ccal, 7318

Extraction of bituminous ccal and its ccnstituents
(Tetrelin as extractant), 7220

Extractive disintegration of biturinous ccals (Using
diphenylamine and 9,10-dihydroanthracene), 7295

Extracts of ccsl, etc. {Solvent extraction using
hydrogenated cils, acid oils, or mixture of tetralin
and crescl under pressure), 7244

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

Fuel for coal-dust motors (Extraction of ccal with
tetralin, tar fracticms, cils or other high-boiling
hydrocarbons ), 7274

General iaw expressing the process of extraction of coals
(Equation relating amcunt of bitumen in original coal
and time of extracticn fcr varicus cosls), 7234

High-boiling stable fuel cils or motor-fuel oils (Derived
from pressure extraction cr pressure hydrogenation of
coal ), €09

High-pressure hydrogenation of carbcnaceous matter. I1I.
Primary hydrogenation in the liquid phase {Review of
coal solvents, suitability cf raw materials,
requirements on catalysts, effect of pretreatment of
coal on hydrogenation characteristics), 2743

Hydrocarbons by extraction of carbonaceous materials,
7297

Hydrogenation-solvent extraction of coal (Louble
selective solvent syster with nonconverted coal and ash
separated without filtration), 3064

Hydrogenation of coal distillation and extraction
products (Hydrogenation of products from distillation
and extraction of ccal st pressures abaove 100 atm),
2580

Hydrogenation of coal paste. VIII. Hydrogenation of the
paste of coal extract under high pressure (At 4500 and
200 to 700 atm pressure using McO, catalyst), 2677

Hydrogenating coal, etc (Extraction by tetralin and
hydrogenated at pressure above 20 atm and 3009), 2224

Hydrogenation of coal (Hydrogenation in two steps; S§50-
8500F and ?750-8500F and 100-10000 p-s.i.), 2820

Hydrogenating coal extracts (Under pressure at 209C in
presence of Sn oxalate and NH, Cl), 2593

Hydrogenation and liquefaction of coal, 6056

Increase in extractability of bituminous coals caused by
Friedel-Crafts acylation, 7354

Influence of composition of mixture of benzene and ethyl
alcohol and influence of drying of brown coal on
[extracted] bitumen yield, 7306

Influence of the ash content of brown coal upon yields of
extraction and low-temperature carbecnization (Effects
of HCl pretreatment), 7252

Internal pressure of liquids used as coal solvents
(Equations for dissolving power of coal sclvents), 72€S

Investigation of coal by means of sclvents (Xylene,
decalin, pyridine, cresol, phenol), 7213

Investigation of coals by extraction with organic
soivents (Review with numerous references), 7322

Lignite bitumen and its production by means of the
extraction of bituminous brown cosl (Mixture of CaHgOH
and CgeHyy especially with dichloroethane, was most
effective; equipment; 19 references), 7317

Liquid fuels from coal, 6898

Liquid fuels from coal (Boiling point of liquid fuels
less than 2000), 7322

Liquid fuels from coal, 1972 (Collection of 101 patents
in U.S.), 182

Liquid fuel obtained by thermal sclutfon of solids (Use
of tetralin as solvent), 7267

Making liquid fuels from coal by solvent extraction, 7238

Mechanism of the hydrogen-transfer prccess to coal and
coal extract (Study of solvent extraction of coal using
tetralin in an autcclave), 7327

Mechanism of solvent extraction from cosl end its chars
with chioroform (Extraction of raw and preheated coal
at various temperatures), 7341

Method for producing hydrogen-enriched liquid fuels fros
coal (Coal extracted by decelin: extract was 23% of
coal weight solid residue was 75% of coal weight; sclid
resfdue carbonized at 470°C; hydrogenation of liquid
fractions yielded distillate boiling below 3600C), 7324

Motor fuel, etc., from coal, etc., by solvent and heat
treatments (Ammonia and carbon tetrachloride as
solvents), 5814

New coal-utilization methods, 2541

New developments in coal dressing end coal by-products
(Review of extraction processes and coal gasification),
7201

Obtaining fuel from coal (Review), 110

Office of Coal Research continues liquid extraction
projects (Review of projects for coal ccnversion into
city gas and gasoline), 6828

On the role of hydrogen in the process of coal extraction
(Role in free-radical reactions), 73%3

Origin of coal (Critical reviews with ®any references),
2697



Petrcgraphic types of ccal. I. Study of glcssy and
seridull coals by reans cf their solutiaen in arganic
solvents (Phenc! and tetralin), 7266

Physiochemical characteristics of ccal on the basgis of
its absorptian of pyridine vapor (Includes a review of
literature on extraction of coal! with pyridine), 7404

Pilot plant for gasoline prcducticn fram ccal in the U.S.
(After solvent extraction, caal extract is hydrogenated
on fixed bed of Co--Ma—Ahl axide catalyst at 4256C and
210 atm; pilat plant is testing new catalyst based on
Zn chloride that may be capable of direct conversion cf
coal intc gasoline), 6846 .

Pilot plant fcr salvent refining of coal (Flowsheet for
extractian cf § freom coal; cazl dissolved in coal-based
solvent at 1000 psi and 4279 in presence of H; solutiern
filtered and filtrate evapcrated fcr recycling), 7351

Pittsburgh and Midway Ccal Minin¢ Company solvent refined
cozl process (Discussicn cf preocess and costs), 7349

Pcllution-free fuels (Fram =sclvent extracted caals), 7352

Poscibilities for utilizaticn of Sulcis coal (Partial
liquefaction, hydraogeneticn, extraction with tetralin),
€79¢

Possible new uses for ccazl (Review af pyrolysis and
solvent action hydrogenclysis and axidation as methods
of degrading the complex ccal utructure into praducis
of greater commercial value), 6061

Fott~Broche coal-extraction process and plant of Ruhrol
GmbH, Bottrop-Welheim, Germany (Froducticn of liquid
hydrocarbens), 7278

Pressure extraction and hydrogenaticn of coal (Use of
coke-oven gas Iin hydragenation), 2386

Pressure extraction of vitrazin-rich ccal with anthracene
cil, 7321

Pressure extractian of bituminous coel (Fott--Eroche znd
Uhde process), 7236

Pressure extraction of brown coals (Effects of pressure
cn CH4 prcductian), 7258

Pressure extractian of caal, peat, bituminous shale, etc.
(Using finely divided heavy metals or their oxides or
sulfides of elements of groups 4-8 of the periodic
table together with mineral acids, carboxylic acids, or
halcgens}, 7269

Pressure extrzction of bituminous ccal (Benzene or
tetralin as extractants), 7221

Pressure extractian of bituminaus coal, 7223

Problems af the production of liguid fuels from ccal
(Discussicn of most important procevses)y 6149

Process for producing hydragen-enriched hydrocarbonacecus
products fror coal (Sclvent extraction at 300 to 5Q00C;
catalytic hydrogenation of extract; use of Co oxide~—Mo
oxide--Al axide catalyst a2t 4409%C, 245 atm, and
residence time af 2.8 hr), 4965

Production of benzine from cozl (Review on methods
prcposed and develcoped fcr production of synthetic
substitutes far petroleum cils), 5787

Production of hydrogen-enriched fuels frowm coal
(Suggested methad of coal canversian inta gasoline—type
liquid fuel), 2994

Progress in the technique of liquefacilen of caal (Review
of hydrogenstion, carbcnization, and extraction of ceal
and the Fischer—--Tropsch synthesis), §81&

Praject Gascline. Paper No. 5 (Extraction of coal and
hydrocracking of extract tc praduce gascline), 7333

Project Western coal. Ccnversiagn of coal intc liquids,
€923

Prospects of some coal-based chemical industries in the
easterr region of India (Sclvent extraction —
hydrcgenatian processés are described), 3096

Reeppearance of coal as a chemical raw material (Review
of nonfuel uses of ccal in the USA; hydrogenation,
gesificatian, and solvent extraction of coal), 5051

Recent ideas and work on the extraction, distillation,
and hydrogenation of ccal (Review), 7232

Relation of extract tc residue in a bituminous coal
{Benzene extraction), 7241

Resins of brawn coal. I. Sterols of resin bitumens
(Benzene--elcohol extracticn), 7208

Results of the process of extracting cocal and of coal
extract hydrogenation an 2z laboratory scale, 7346

Results of the technical-chemical investigation of
Barzass sapromyxites, 7217

Saleable products from solvent extraction of coal (Review
covering 1955-56), 7328

Solid coml extracts (Extraction with benzene,
tetrahydrcraphthalene, tar oils, hydrogenzted tar ails,
phenols, bases, or & mixture of tetrahydronaphthalene
or hydrcgenzted oils and phenol), 7272

Solid fuel research (Review of sclid fuel research as
well as fundemental research an combustion in fluidized
bed, extraction of chemicals from ccal tar and
production of metaliurgical ccke, nonfuel uses of ccal,
e.g.y 3civent extractian and hydrcgasification at high
temperatures and pressures), 39

Solubtle constituents of coal, 7222

Solution of coal by pressure extraction and hydrogenation
of the extracts (Tetralin, phencl, and naphthalene as
sclvents), 7214

Soclutfon of coals in heavy sclvents as & method for their
charscterization and study (Comparison of retene and
snthracene oil), 7264

Sclution of bituminous coal in heavy oils (Bibliography},
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7237

Sclvation process for carbenacecus fuels (Use of solvent
extraction to obtain low—ash and low—sulfur fuel from
fossil solid fuel}, 7329

Solvation and hydrogenation of coal, €217

Sclvent extraction of agil-bearing shales, cozls, and
lignites, 7302

Solvent extractian of Fakistan coals (Extraction using
benzene or benzene—ethanol mixture in Soxhlet
apparatus; extraction using pyridine), 7303

Solvent extraction of South Arcot lignite (Salvent
extraction using benzene, xylene, tetralin, ClzC =
CClay CeHgCl,y CsHsN, and CaHgGH—CgHg), 7312

Solvent extraction of bituminous ceal. I. Sulcis coal -
extraction with varicus types of solvents and quality
of extract (Tetrahydrofuran, pyridine, marphalirne,
benzylamine, ethylenediamine, and mcnoethanolamine),
7305 . .

Solvent extraction of some Australizn cecals (Thermal
dissolution of coals cf various ranks in anthracene oil
studied to produce ashless coal extract, called -
Coalex), 7330

Salvent extraction of bituminous coale. III. Influence of
extraction temperature on extract ccmposition
(Extraction with tetrahydrofuran, morpholine, and
tetralin in the temperature range of 657 to 3509), 731€

Selvent extraction of hydrocarbons frcm caal, 7337

Solvent extraction of lignites and bitumincus cozls .
(Comparison of dioxane, propanol, and pyridine follcwed
by CHCl3), 7296

Solvent extraction of organic sulfur and nitrcgen
compounds from coal (40% reduction of organic S with no
change in Btu value), 1600

Solvent extraction of coals. Perspective (Review with 84
references; mechanisms aof salvent extraction of coalj
physicochemical aspect of solvents and catalysts), 7347

Solvent extraction of coal by a2 heavy cil (Coal converted
to liquid products by salvent extraction with heavy
carbonaceous liquid contazining CyH, inscluble material;
solvent and sclid heated to §5-9359F at 500-1000 psig
in presence of H to liquefy fraction of solid), 7348

Solvent extraction liquefaction of cozl (Solvents such as
tetralin, decalin, biphenyl, methylnaphthalene, or
dimethinaphthalene), 6922

Sclvent extraction of bituminous coal. II. Compasiticn ef
extracts of Sulcis caal (Infrared and chromatagraphic
studies of extracts), 7309 ‘.

Salvent extraction of coal (Cozlene is obtzined by
extracting coal with tar eil at 450-750 pes.i. in an
inert atmosphere), 7310

Sclvent extraction of coal utilizing a heteropoly acid
catalyst (Patent), 7360

Solvent extraction of coal by aromatic compounds.at
atmospheric pressure, 7283 > M

Solvent extraction metheod far liquefying coal (Two—stage
method}, 6955 = )

Solvent power for coals at room temperature. Chemical and
physical factors, 7301 .

Solvent refined coal - a potential low sulfur utility
fuel (removes fly ash and sulfur), 7344 (EN-18727)

Solvent—refined coal process for clean utility fuel
(Discussion of production of solvent-refined cogl and
as de—ashed, low-S fuel for electric utilities), 7350

Solvent refining of coal (Pilot plant studies), 7387

Solvent treatment of cocal (M. and B. Monographs: Chemical
Engineering), 7340

Some coal researches——their significance tc the coal
industry (Review of action of sclvents, gxidizing
agents, and Cl an coal and coal carbonization), 87

Some observations on the chemicel cconstitution of ccal.
The action of chlorine an coal. IXI. The action of
solvents, 7204 .

Studies in the composition of coals. The action of
solvents (Catalytic effects of coal an solvents), 721§

Studies of the extraction and coking of .coal and their
significance in relation to its structure, 7292

Study of coal by means of extraction with solvents, 7193

Synthetie fuels process (Deseription of cozl liquefaction
process; recycle of natural salvent), €946

The action of solvents on coal (Literature survey), 7216

The action of crganic solvents on hard coals (Including
heterocyclic nitrogen compounds, amines, and phencls),
7231

Thermal liquefaction of a sub-bitumincus coal (Coal
dissolved in hydrogenated palycyclic campound selvent
under H pressure (2000-3000 psig) at 440-4500 faor 5-20
min)y 6953

Thermal sclution of solid fuels. V. Rcle of the
fractional compositicn of the scolvent on +he solubility
of humus and sapropelite coals (Seclubility in benzene,
toluene, xylene, naphthalene, and 5 fracticns of
anthracene), 7308

Treatment of coal with solvents. I. Extraction of caz2l by
solvents at comparatively high temperature (Effects of
temperature on extractability), 7277

Ultimate yieid of solvent extraction of coal; calculaticon
from rate of extraction (Improved method for estimating
yield; benzeney aniline, and tetralin as solvents),
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Use of low grade coal fcr the production of oil, gas,
fertilizers, and chericals, 6976

Utilizing solvent-refined cosl in power plants (Emission
of S oxides reduced), 7326

Variation in extraction yields from coal caused by
preheating (Chloroform and pyridine extraction), 7342

Working up liquefaction products of coals, shales, cr
peat (Using solvent of tetrahydronaphthalene and
naphthalene at >370°C prior to chilling and mecharical
separation), 7263

COAL/SPECIFIC HEAT

Determination of the specific hest of tar and tar oils,

coke, and coal, 7403
COAL/STATISTICS

Bituminous coal data, 1970 edition (Industrial

statistics), 15 (EN-121)
COAL/SYNTHETIC FUELS

Synthetic fuels: will governrent lend the oil {ndustry a

hand, 5601
COAL/THERMODYNAMIC PROPERTIES

Combined deterrination of the thermal characteristics of
solid fuel during high~temperature pyrolysis, 7139
(SLA-74-€007)

COAL/VAPOR PRESSURE

Vapor pressure isotherms and porosity curves of coals,

741€
COAL/VOLATILITY

Dilute phase hydrogenaticn cf high-volatile bituminous
coaiy 3024

Synthetic oil from ccal (Catalytic hydrogenation in
autoclave at 140-210 atm up tc 4759 in presence of
ammenium molybdate and Sn chloride or 2n chloride gave
crude cil, gas, coke, and water; hydrorefining with CoO
and Mc oxide cn Al cxide follcwed by cracking), 6877

CCAL/WESHING

Evaluation of coal cleaning processes and techniques fcr
reroving pyritic sulfur from fine coal, 1583 (BCR-L-
404)

High sulfur combustor. Study of systems for coal refuse
processing. Volume I. Narrative summary (Extraction of
energy ard sulfur products from ccal washing reject
fractions), 1579 (PB-203958)

Freparation characteristics and desulfurization potential
of Jowa ccals (High § ccntent (4.2-10.4%); organic S
was 0.8-3.8%; pyritic S content reduced by crushing and
washing), 1894

Study on design and cost analysis of a prototype coal
cleaning plant. Part 1-6, 1481 (FE~196631)

Sulfur reducticn of Illinocis coals. Washability studies.
11, 1679

Sulfur reduction of Illinois coals. Washability studies.
1, 1564

Sulfur reducticn through irproved coal weshing practices
(S content reduced by crushing ccal, washing in
hydraulic classifier table circuit, and using
hydreoclone/heavy~-medium unit combination), 1573

Sulfur reduction of Illinois coals. Washability tests
(Pyrite S resmoved by washing), 1490

COAL DEPOSITS/DRILLING

Drilling of long boreholes in coal (For underground
gasification), 4705

Feasibility of using rapid turbodrilis for boring
inclined directional holes in the coa! seam (For
underground gasification), 4621

Making an actual shaft layout in boring inclined-level
holes (In underground gasification of coal ), 4622

Freliminary results of trials of directional boreholes
(Large-scale testing of linkage possibilities of
inclined borehcles), 4557

CCAL DEFOSITS/FRACTURING

Experiments on hydraulic fracturing of bituminous coal
seams (For underground gasification), 4554

Gas as agent reducing the mechanical strength of the coal
seaw during its hydraulic fracturing (For undergrcund
gasification of coal), 4617

Use of torpedo perforators in construction of underground
gas generators, 4555

CCAL DEPOSITS/GEQOLOGY

Directional properties of ccal and their utilization in

underground gasificaticn experiments, 5545
CGAL DEPGSITS/USA
Synthetic fuels industry based on Rocky Mountain coals,
€930
COAL EXTRACTS
Bitumens frcm coal (Review with 48 references), 7313
CUGAL EXTRACTS/CARBONIZATION

Solvent extraction of lignite and carbonization of
lignite extracts (Solvents were tetrallin, cresol,
naphthalene, octahydroanthracene, phenanthrene,
octahydrophenanthrene, octahydrochrysene, decalin, and
some mixtures), 7315

COAL EXTRACTS/CHEMICAL RADIATION EFFECTS

Evaluation of beta radiation as a hydrogenation catalyst.
Interim technical status report No. 3, September 1--
Decerber 31, 1962 (Hydrocracking of coal derivatives),
2980 (NYO-101E6)

Evaluation cf beta radiaticn as a hydrogenation catalyst.

Interim technical status report, March 1, 1962--0ct 31,
1963 (Effects on hydrorefining, resmoval of N and S freca
distillate oils derived from hydrogenated coal
extract), 2997 (NY(-2978-34)

Evaluation of beta radiation as a hydrogenaticn catslyst.
Quarterly technical status report No. 1, March l--May
31, 1962 (Hydrocracking of coal derivatives), 2964
(NYD-10184)

COAL EXTRACTS/CRACKING

Hydrocarbeon oils from bituminous coal {Cracking of
extracts from coal using Al or Mg silicates as
catalysts), 6€30

Liquid fuels from coal (Process described for minimizing
deleterious effect of ash on hydrocracking catalyst
during production of distillabie liquid hydrocarbons
from ash-containing coal extract), 6810

Three-stage processing of cocal extract diiuted by
anthracene oil to obtain liquid fuels (Laboratory
experiments; best catalyst Al oxide-—Mo oxide-~Cal
which removed almost all cf §; hydrocracking with W
suifide gave liquid fraction suftable as fuel), 6941

COAL EXTRACTS/DISTILLATICN

Production of hydrogen-enriched fuels from coal
(Suggested method of coal conversion inte gasoline~type
liquid fuel), 2994

Pyridine extracts of coals and carbonized coals, 7116

CCAL EXTRACTS/FILTRATION

Coal solvation with non-hydrogenated solvent in the
absence of added hydrogen (Methods described for
obtaining solutions of practically ash-free
carbonaceous matter from coals and brown coals; coal
mixed with aromatized sclvent; mixture heated for
complete decomposition), 7331

COAL EXTRACTS/HYDROCRACKING

Evaluation of beta radiation as & hydrogenation catalyst.
Interim technical status report, March 1, 1962--Cct 31,
1963 (Effects on hydrcrefining, removal of N and S frem
distillate oils derived from hydrogenated coal
extract), 2997 (NY0-2978-34)

Evaluation of bets radiation as a hydrogenaticn catalyst.
Quarterly technical status report No. 1, March 1--May
31, 1962 (Hydrocracking of coal derivatives), 2964
(NYD~-10184)

Finel report, development of CSF coal liquefaction
process (Livefaction followed by hydrocracking of
extract produces accpetable utility fuel), 7005 (EN-
2364)

Project Gasoline. Paper No. 5 (Extraction of coal and
hydrocracking of extract to produce gasoline), 7333

Technical developments in the USAEC process radiatfon
development program (Use of fission~product B radiation
for hydrogenation of coal and coal products to produce
liquid hydrccarbon fuels), 2967 -

COAL EXTRACTS/HYDROGENATION

Catalysts for hydrogenaticn of coal extract { Comparison
of activaties of catalysts), 3075

Catalytic hydrogenation of coal extract (Determination of
effects of temperature (370-4500), H pressure (50-190
atm), and space velocity of raw materials (0.5-3.2
hr=1); catalyst contained Co0 1.55, Mo05 15.50, WO,
13.9, and Al,03; 69.05 parts; best results in 2-stage
process with hydrogenation at 370-4000), 3073

Coal refinery. Tangible concept (Review with 2]
references), 3084

Coal technology: key to clean energy. Annual report,
1973-?4 (Production of synthetic fuels from cozl), 5567
(NP-20078)

Engineering evaluation and review of consol synthetic
fuel process. R and D repcrt No. 70 (Includes economic
evaluation and desorption of plant), 308e (NP-20086)

Evaluation of beta radiation as a hydrogenation catalyst.
Interinm technical status report Nc. 3, September 1--
December 31, 1962 (Hydrocracking cf coal derivatives),
2980 (NYD-10186)

Extraction (peptization) of Polish hard coal (Solvents
used were tetralin, anthracene cil, and heavy oil
obtained from the extract; coal was fed intc reactor as
paste at 10C atm and 4500C; yields of extract and gas
were 61.2% and 9.6%, resp.), 7334

Hydrogenation of coal extracts (Operation may be
noncatalytic or in presence of H halide or {ts armonium
salt), 2993

Hydrogenation of coal and its distiliation and extraction
products (Evaulation of catalysts of HCl with Al,
magnalium, or Al bronze), 2646

Hydrogenation of coal and its products (Using catalysts
of Fe, Co, Ni, Mn, or HCl), 2647

Hydrogenation of coal extracts (Extraction for 30 min at
400° and 100 atm; hydrogenation over 20% W5, catalyst
on aluminosilicate carrier; apparatus permits operation
at less than or equal tc 5000 and less than or equal to
300 atm), 3058

Hydrogenation of coal-extraction and —hydrogenation
products (Pre-hydrogenation steam distillation in vacuo
for removal of asphalt and resins), 2651

Liquid products from pressure extracts of solid
carbonaceous materfsls, 5924

Mechanism of the hydrogen—transfer process to coal and
coal extract (Study of solvent extraction of coal using
tetralin in an autoclave), 7327

Method for producing hydrogen-enriched liquid fuels fror




coal (Coal extracted by decalin; extract was 23% of
coal weight solid residue was 75% aof cozl weight; solid
residue carbonized at 4708C; hydrogenation of liquid
fractions yielded distillate boliling below 3€00C), 7324

Mclten zinc halide catalyst for hydracracking coal
extract and cozl (Zr chioride and tetralin extract of
coal used; hydrcgenation at 385¢C, 140 atm, for 1 hr),
3018

Pilot plant for gasoline praoductian from cozl in the U.S.
(After solvent extraction, coal extract is hydrogenated
on fixed bed of Co--Ma--Al oxide caztalyset at 4259C and
210 etm; pilot plant is testing new catalyst based on
Zn chlaride that may be capable af direct conversion of
coal] intc gascline), 6846

Process for prcducing hydragen—enriched hydrocarbenaceous
products frcm coal (Solvent extraction at 300 to 5009C;
catalytic hydragenaticn of extract; use of Co oxide——Ma
oxide-—-Al axide catalyst at 4400C, 245 aim, and
residence time of 2.8 hr}, 496&

Production of hydrogen-enriched fuels from caozl
(Suggested methad of caal conversion into gasoline-type
tiquid fuel), 2994

Results of the process aof extracting cozl and of ccal
extract hydrogenaticn cn a laboratcry scale, 7346

Synthetic fuels from coal (Discussion of potential
processes for production af synthetic crude ail and
refined ''petroleum products't from coal), 6883

Three-stage processing aof coal extract diluted by
anthracene il to obtain liquid fuels (Labaratory
experiments; best catalyst Al axide-—Noc oxide—Cal
which remcved almost all cf S: hydroeracking with W
sulfide gave liquid fraction suitable as fuel), 6941

Use af spherical catalyst in cozl extrazet hydrogenatien
(Caal extracts hydrogenated ir fixed bed downflow
reactcor; Ca-molybdate catalyst; hydrogenation at €50-
9000F and 1000-4000 psig}, 3065

CO&L EXTRACTS/PRAQLDUCTION

Extraction (peptization} of Palish hard cozl (Solvents
used were tetrziin, anthracene oil, and heavy oil
abteined fronr the extract; coal was fed into reactor as
pacte at 100 atm and 4509C; yielda of extract and gas
were 61.2% and 9.6%, resp.), 7334

Solvent extraction of some Australian coazls (Thermal
dissclution of coals of varicus ranks in anthracene cil
studied tc produce ashless coal extract, called
Cozlex), 7330

COAL EXTRACTS/WASHING

Coal liquid extraction from coal sclids (Solvent
introduced into bottcm of primary stripper zone and
forced up countercurrently through mixture of coal and
sand tc remave coal liguids; enriched sclvent taken off
at topy heated, and introduced at top cf secondary
extractor zcne), 7345

CGAL FINES/DISPERSIONS

Fluldized sclid particle fuel (Ceal fines dispersed in
H,0 and wetted by carbepaceous liquid, such as ail ar
pitch), 57

CUAL FINES/FLUIDIZATION

Fluidized solid particle fuel (Coal fines dispersed in
HeO end wetted by carbanacecus liquid, such as oil or
pitch), 57

COAL FINES/GASIFICATION

Gasification of coal finee in & laberatary plasma—
chemical reactor with a2 spouted bed (Ar plasma), 5212

Gasification of the dust of Moscow regian brown coal and
its coke in media ballasted by carbon dioxide, 5211

Gasification of solid fuel (Fuel mixed with volatile
liquid hydrocarbon in ratic to praduce semisolid,
pumpable mass), 5056

Gasification of solid fuels with a high content of coal
fines (Process inhibited wing to poor aerodynamics of
fuel bed when ccal fines fraction of 0-5 mm exceeds
SX ), 4942

Theoretical computer study cf the gasification of
powdered fuel in a flow with frequent circulation, 5114

CUAL FINES/HYDROGENATION

Thermal decomposition and hydrogenaticn cf ccal dust in a

shock tube (Additions of I promoted reacticn), 3104
COAL FINES/PYROLYSIS

Thermal! decomposition and hydrogenation of cozl dust in a2

shock tube (Additicns of I promoted reactian), 3104
COAL GAs

Recovery of components of coke—aven gas, 1459

Technalagy and use of lignite. Infarmation circular, pub.
in proceedings: Bureau af Mines——University of North
Dekota Symposium, Bismarck, NI, 12-13 May 1971
(Liquefactjon of lignite and remcval of nitrogen oxides
and sulfur oxides fror flue gases), 6985 (PB~-211 826)

Utilization aof brown—coal gases in the energetic and
waterial grid syster (Lecture cn aspects cf industrial
gases, in particular generatcr gases and gases from
low-temperature carbonization), 4473

COAL GAS/CHEMICAL REACTIQNS

Coel gas as & substitute for synthesis gas in Fischer-—
Tropsch reactions. III (Coal gas (CO: 5.38, H 25.9, 0
2.7, CHy 19.05, unsaturated hydrocarbons 3.10, Cz and
higher saturated hydrccarbens 0.41, CO 7.25, N 36.23%)
reacted over catalyst (MgO--ThO;--kieselguhr)), 6744

COAL GAS/CLEANING

Perforrance of & Wellwan——Galusha producer installation

with a Whessoce gas-cleaning plant, 4202

557 COAL GAS/CUMEUSTION HEAT

CcOAL GAS/COMBUSTION HEAT

Analysis of separate stages of underground gagification
of brown coal (Effects of seem thickness, quantity and
degree of preheating of air blown inte gagification
zone on heat of combustion of gas produced were
evaluated), 5194

British trials in underground gasification (If coal i=
heated in absence of air, volatiles representing 18-40%
of bitumincus coals are driven off as coal gas), 42E&8

Calculation of indexes of the gagification process of
solid fuels under pressure (Method for calculating
indexes of gasification process at 10-20 atm; results
agree well with operational datz), 4752

Dependence of gas quality on the moisture content of
gasified coal (Laborataory procedure; decrease in
moisture (35 to 1%) caused increzse in heat of
combustion of gas), 4749

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

Determination of chemical efficiency of underground gas
generators (Equation for chemical efficiency af
undergraund gasification of coal), 4562

Effect of varicus factors on the heat of combustion ef
gas produced by underground gasification of caal
(Discussion of effects of various factors on amaunt and
quality of gas produced), 4909

Enriched coke-oven gas suitable as a natural ges
substitute (Coke-oven gas methanated with suitable
catalysts at 180-5009; H removed, and residual gas
enriched with liquid gas to calorific value of natural
gas), 95062

Experimental investigation of the influence of pressure
on coal carbonization with the gazl of an increase in
yield, 116 . .

Increase in the heat of combustion of gas in underground
gasification aof coals (Additicm of steam tg air
produced increazse in H content of gas by 8% after first
steam blowing and by 7% after repeated steam blowing),
5030

Influence af the thickness of the cozl layer cn the heat
of combustion during underground gasificaticn of coal
{Experimntal and matematical study; empirical formulas
fiving .dependence of heat of combustion of gas on water
content and spcific water flow in gas), 4999

Low—temperature thermal treatment in fluidized beds af
typical coals of western Siberia (Preparation and
thermal treatment of typical coals; partial
decomposition in fluidized bed at 200-600° in stream of
inert gas (N or COz) tc drive off wast of O compounds
as Clp and Hzl; purpase was tao develop methads for
preparing lou-rank caals for use in making liquid
chemicals and gases of high calorific value), 4768

Natural gas substitute from cocke—-aven gas (Three~stage
methanation process using Ni catalyst to increase
calorific value of ccke—oven gas to near that af
natural gas), 5064

Preparation of an energy—praducing gas from sulfur coals
of the western Donets Basin by their pressurized
fluidized-bed gasification (Gagification at 940-~-10000
and 10 atm yielding gas of 1100-1220 Kecal/m¥), 5193

Pressure gasification of solid fuels (Czlarific vzlue of
gases produced by pressure gasification of colid fuels
with 0 or O-enriched air and steam is Iincreased by
catalytic cracking of tar produced), 434E

Production of generator gas from Chukurovski cocal by
oxygen enrichment (Additicn of 3.855 O tc air and stezm
resulted in 150 keal/m3 increase in heat content of gas
produced ), 4802 :

Pyrolysis of heavy tars frow the semicoking of
Cheremkhovskii coals (Pyrclysis at €50-10000;
propartion of unsaturated compounds in gas decreasad
with increasing temperature from 40% at 650-700°0 ta 52
at 10000), 7124

Relation of calorific value and of composition of gas
from the underground gasification of coal ta humidity
of the gas, 4832

Thermal decomposition of Siberian cozls during slow
heating (Laboratory—scale distillation omn cazls of
different ranks; calorific values of gases obtained
ranged from 2830 to £680 kcal/m3), 7119

Thermal treatment of brown coal fer its use for power
production (Use of electrically heated retort), 7121

Urderground gasificatien of cozl. (peration of multiple
path systew (Eight berehales for air injection arranged
in circle 50ft fromw central product ges cutlet; only 3
1/2% of energy in coal in 100-ft-diam circle recavered
as combustible gas), 4805

Underground gasification of coal by oxygen (By use of O
instead of air, calarific value of >1000 Kcal/s3
resulted), 4808

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

Underground gasification of fuelse Effect af preliminary
thermal treatment on the compasiticn of the gas fram



CCAL GAS/COMBUSTION HEAT oia

the gasificaticn of Mcsccw brown coal in a permeatle
channel (Laborateory scale 0 gasificaticn experimerts cn
Poscow brown coal that had been preheated tc 150, es¢,
350, and 5500), 4761
COAL GAS/COST
Engineering study and technical evaluaticn cf the
biturincus ccal research, Inc.y two-stage super
pressure gasification process (Concept has been
reviewed and is judged tc be theoretically sound and tc
cffer genuine practicel acdvantages in coal gasification
altrhough it has not yet been demrcnstrated), 2130 (CCR-
RDR-€0)
COAL GAS/CRACKING
Cracking of low-temperature gas and tar from brown coal
(Use of CaCl,y Fe, brass, pumice, Cu, and chalk), 7051
Synthesis gas (Two-stage prccess preceded by removal of §
compeunds ), S0€3
CCGAL GAS/DESULFURIZATION
45th report of the Joint Research Committee of the Gas
Research Board and the University of Leeds. Removal of
sulfur compounds from coal gas and synthesis gas at
atmospheric pressure (Effective catalysts for remcval
of organic S compounds frcm water gas and coal gas),
668
Absorpticon of hydrogen sulfide from coal gas (Review),
493
Absorption of hydrogen sulfide by arsenic-soda solutions
under turbulent (fcaming) conditions (To purify ccke-
oven gas c¢f residual H sulfide concentrations of 1.5-
2.0 g/cu. m., 13-14 stages are required whereas 38 are
needed for purification tc tclerable environmental
levels), 1384
Absorpticn of hydrogen sulfide from coke~oven gas by
ammonium phenclate solutions (Addition of phenol and
cresols tc reduce loss of NHy during desulfurization),
578
fdvanced coal gasification system for electric power
generation. Annual technical report, August 9, 1972-
June 30, 1973. Research and development repcrt No. 81,
interim report No. 1 (Development of economic,
efficient, nonpolluting power plants), 5411 (NP-20074)
Ammonia-circulaticn methed (in desulfurizing gas) and its
conditions (Removal of H,S from ccal gas), 1138
Ammonia-hydrcgen sulfide cyclic washing process for coke-
oven gas (95% of H,S remcved from gas compared with BSX
in usual processes), 2001
Ammonia method for remcving hydrogen sulfide from coke-
oven gas under laboratory conditions (Use of ammonia
absorbent solution to remcve S frem gas; high degree of
absorption possible cnly up to 250y, 1367
Armoniuer sulfate from ccal geses containing hydrogen
sulfide and ammonia (l,S absorbed in washer by highly
concentrated NH,OH at high pressure), 877
Analysis of a dynamic 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 €O, and H,5 ), 1892
Apparatus and method for purifying gases containing
ammonia and hydrogen suifide (Coke-oven gas passed
through sgray aof FeSO, sclution: H,S reduced from Bq/n3
to 1 ppN and NH; from 10q to 20 mg/m3), 1613
Apparatus and method or purifying gases containing
ammonia and hydrogen sulfide (Washing in a spray of
dilute, aquecus ferrous sulfate), 1610
Appilication of the foaming cclumn in Thylox-type
desulfurization plants, 1321
Application of fluidized-sclids technique to coal-gas
purification (Removal of H,S using Fe oxide catalyst),
705
Application of fluidized bed techniques in gas
purification (Use of Fe oxide catalyst tc remove H,S
from coke-oven gas; catalyst prepared by mixing FeSO,
(ground), Ca(0OH),, and H,0 in rotary mixer; Fe(OH),
oxidizes in air to Fe 05, and CasS0, acts as binder and
carrier; description of apparatus), 1324
Appraisal of the operation of a gas pressure purification
plant in the coking works *'Zdzieszowice'', 1494
Aspects of iron oxide purification of gases, 735
Bacterial removal of hydrogen sulfide from water gas and
coal gas by peat and peat-oxide mixtures, 596
Bases of dry removal of hydrogen sulfide from coal gas
(Effects of H,0 content, reaction temperature, and
structure of the hydrate on efficiency of Fep0y.xH,0),
534
Benfield process (Removal of C dioxide, H sulfide, and
COS from scur natural! gas and raw gases produced during
panufacture of substitute natural gas by partial
oxidation of coal or oil or by naphtha reforming), 1957
Burning of ammonia in coke-oven gases with simultaneous
burning of the hydrogen sulfide (Conversion of ammonia
to N and water and of hydrogen sulfide to S)y 1394
Caol gas (Removal of S by bog Fe ore or a mixture of
Fe,0; and Ne,CO4), 420
Catalysts for coke oven-gas purification (Oxides of Ni{ or
Cu, especialy Ni, with addition of carries, ground,
moistened with H,0, agglomerated, screened), 892
Catalytic removal of organic sulfur compounds from ccal
gas (Mast suftable industrial catalyst is Ni subsulfide

on a china-clay suppert), 698

Catalytic oxidation of organic sulfur compounds in coal
gas (Ni subsulfide catalyst), 795

Catalytic remcval of crganic sulfur compounas from coal
gas by metallic thicmclybdates (Use of Cc¥oSey supported
on bauxite granuies as catalyst; absorptior of HzS by
Fe oxide or Cu3(P0,);), 670

Catalytic removal of organic sulfur ccmpourds fror coal
gas, 720

Catalytic removal of organic § compounds from coal gas
(Ni subsulfide as catalyst cn china clay pellets), 650

Choice of highly economical methods for the hydrogen
sulfide purification of coke oven gas (Felative costs
of vacuum-potash and As--soda methods), 1084

Clean fuels from coal (Production of liquid and gasecus
products recommendations for research progrars), 1806
(PB~-224 530/6)

Coal. Black magic (Technclogies of coal desulfurization,
coal gasification, and sulfur dicxide emission control
are described), 1765 (PBE--213 032/€)

Coal gas (Removal of H>S by passing gas through activated
C through which volatile hydrocarbons lighter than CyH,
or CoHg have been led), 485

Coal gas (Removal of H,S frcam coal gas using solutions of
As=~0 compounds), 418 .

Coal gas ss a substitute for synthesis gas fn the
Fischer~-Tropsch synthests (Removal of O from coal gas
by passage over Cu turnings at 320-505; gas freed of §
by passage over alkalized Fe,0, at 2500; catalyst of
100 Co, 5 ThO,, & MgG, 80 kieselguhr), €€71

Coal gas purification in the Leopoldau gas works (Gas
scrubbed with soluticn containing free ammonia,
combined ammonia, thiosulfate, sulfate, thjocyanate,
hydrogen sulfide, and hydroquinone), 1385

Coal gasification. Low BTU for power station emission
control (Efficiency cf gasification plant is 80%), 5382

Coal gasification. Two-stage coal combusticn process
(Two-stage coal combustion process consists of
dissolving coal in mclten Fe where coal-fixed C and S
are required, and coal volatiles cracked emitted as CQO
and H), 5325

Coal gasificaticn (Gas containing 94.8% CH, and solid
fuel containing 0.72% S of high calorific value
manufactured by 2-step process; final product of
methane 94.8, carbon dioxide 1.14, CO 0.06, H 2.0, and
N 2.0%), 5458

Coke oven gas free from acidic gases, 2075

Coke oven gas (NHz, HpS, and HCN removed by scrubbing
with waste liquor from steel pickling), 1272 .

Ccke-oven gas desulphurization process (Scdiurm carbcnate
solution is absorbent), 2018

Coid~warm tube principle applied to the dry purification
and desulfurization of coal gas (Removal of H2S using
Fe,03), 351

Comparison of the dry purification of coal gas in a
modern installation with wet scrubbing (KRemoval of
Ha2S), 1140

Complete removal of organfc sulfuyr compcunds by the
Desorex process (Use of serfes of absorption stages),
1316

Continental practice in the treatment of coal gas (Tar
decantation under pressure, horizontal-tube primary
coolers, centrifugal exhausters, and HaS removal: dry
purification usually used), 383§

Continuous desulfurizing of coal gas (Removal of H,S
using fluidized Fep,0, catalyst), 711

Conversion of organic compounds of sulfur on a cobalt--
molybdenum catalyst in the scrubbing of gases, 1156

Conversion of coke oven gas to a gas interchangeadle with
natural gas (Conversion of coke-oven--water gas mixture
to gas equivalent to natural gas 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 armecnia 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 simul taneous
removal of ammonia, hydrogen sulfide, and other acid
components (Gas cooled to ca. 459 {n lst indirect
cooling stage and then to ca. 209 in 2nd direct atage ),
1536

Corrosion protection of sulfur removal regenerators (Use
of epoxide resin to protect regenerator used in removal
of HpS from coke-oven gas), 1670

Cyclic process for removal of hydrogen sulfide and
ammonia from coke-oven gas (HpS scrubbed selectively
with NH,OH; NH; bound by aqueocus solution of
( N4y )H2POy~—(NH, ) HPG, ), 1726

Decomposing sulfur compounds in gases and §n byproducts
therefrom (Remova)l of fixed or organic S by treatment
with H, internally generated), 417

Dedicatlion of the Dorsten pressure gasification plant for
bituminous coal (Lurgi gas producer modified so coals
of Ruhr region could be gasified with O and steaw at
20-30 atm), 4301

Desulfurizing water gas (Orgentc sulfur removed by



activated C impregnated with oxidizing agent), 593

Desulfurizing cczl-distillatian products (Fre-—
desulfurizetion cracking using catalysts of oxides and
salts of Ca, Aly Pb, Zn, Cuy Ha, ond metallic
selenides), £79

Dezulfurifzation of gas (Removal of arganic sulfur
compounds using ei ther the axide, hydraxide, ar
carbonate (or mixture of them) of an alkali or alkaline
earth metal), 718

Desuifurized fuel from coal by implant gasification (Two-
stagey supergressure, [-blown cozl gasifier far
producticn of pipeline gas is described), 5262

Desulfurization of generator gas by treatment of coal
with milk cf jime (Using hydragen fror coal
distillation}, 374

Desulfurizing ccal—-distillatien gases, etc. (Treatment
with aqueous suspension of Mn{QH);), 219

Desulfurizing gases (Cas purification by washing using
solution af £0, aliphatic cr aramatic hydrocarbon to
which an arganic base and a phenal or naphthal have
beern a2dded ), 455

Desulfurfization during coking (By pessing H, desulfurized
ccke~oven ge&s, or gasecus hydrocarbens thraugh ccke
during coking, up to S4% cof initial S can be removed},
1311

Desulfurizaticn of [ town] gas and sulfur~recavery
processes {Review), 568

Desuifurizaticn of ccal gas (Remavasl of HzS}, 1052

Desul furizatijon of coal gas (Remcval of HzE by scrubbing
with NH; in gaseous fecrm), 1053

Desulfurization of gases with diphenoclates {Equipment and
prccedure ), 1242

Desulfurizing coke-aven gas hy activated carbon (17
references ), 4852

Desulfurization of ccke {Treztment with gaseous
unsaturated hydrocarbans, HpU vapor, CH,s, CO, and H; at
800 tc 1200°C), 301

Desulfurizing gas containing hydragen sulfide (H;:S and
HCN removed from coke-oven gas by scrubbing with
aqueous Na,COz)y 1986

Desulfurization of coke~aven gas at Appleby—--Frodingham
(Use of fluidized stream af Fe oxide at about 3500; H-3
and corganic £ compaunds remcved ta about same extent),
1082

Desulfurizing industrial gases (Gas purified by passage
through fluidized bed aof Fe aoxide catalyst), 1333

Desulfurizing gases (Catalytic axidatieon of HjS,
ehsorption of products in ammaniacal sclution or
water), 252

Uesulfurization of coke—-aven gases (Washing with NH,O0H to
remove HpS), 1177

Desulfurization of cocke-oven gas with arsenic~—soda
sclution (Cake-oven gas ccntaining HaS washed
countercurrently with solution centaining Ne
thiosulfate, N2 thiocyanate, and As oxide), 1360

Desulfurizztion of coke-oven gas (H:S and NH; scrubbed
from coke-oven gas in several stages), 1215

Desulfurizing coal-distillation geses (By passage through
Fe-tontaining purifying materialis), 390

Desulfurizing caoal gas (Removal of HpS by washing with
ammoniacal liquar), 818

Desulfurizing reducing gases (Removal of HpS fram ccke-
aven ges, praducer gas, water gas, and hydrocarbon
geses; fluidized =olid bed of Cu—~-SiC; gel used tc
remove HzE by decompositicn), 1331

Desulfurizatiar of ccke~oven gas (Cecmbinaticn of Collin
NHs process of desulfurizatian of coke—oven gas and
recovery cof H,5 with Chemiebau wet contact HzSO.
process ), 873

Desulfurization of coke-oven gas (Ccke—oven gas scrubbed
to remove hydrogen sulfide with NH,OH containring
(NH4 )2804y (NHy )2S203s and NHLSCN), 1989

Desulfurizing gases (Catalysts comprising sulfides of
elements af groups 2 to 7 and metals of graup 8 or
heavy metals af group 1), 255 '

Deterciratian, conversicon and remaval of organically
combined sulfur from gas (Iren catalyst), 313

Developoments in the complete removal of sulfur from ceal-
dist{llation gases. The autopurification process and
the Steatsaif jnen—Otto process {(Ecanomies), 721

Dry desulfurization of ceal gas with sliwes from metal
etching (Slimes frcm metal etching are not inferior to
Laut mass and better thzn bog iran ore), 1088

Dry gas desulfurization technique (Use of Fe oxide beds),
1202

Dry—process adsorption af hydrogen sulfide frem coke-cven
gases (Description of process), 1262

Dry purification of {llusinating gas (Decreased
afficiency of S removal with Fe,01), 864

Dry purification of gas (Removal of H;S and tar droplets
by passage through finely divided coke at 18 toc 330},
537

Dry purification of blue gasr (Blue gas: using iron axide
with Nay GOy, or NHy =ddition=), 506

Effect of tempereture on iron oxide purification
(refative) humidity being held constant, 309

Effect of coal gas on the removal of sulfur from Assam
coal (Use of S5i0, and Alp0;), 842

Effectiveness of the work of regenerators in plants
purifying cazl gas by removing H,S gas by the vacuum—
alkaline method (Compariscn of effectiveness of soda
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and potash solutions), 1001

Efficiency of operation of regenerztars in works for
cleaning hydrogen sulfide from ccke gas by the vacuum—
alkali process (NapCGlGz and K COz soclutions), 1000

Efficient removal of ammonia and hydrogen sulfide from
gases (Washing and then scrubbing using aquecus
solution of ammonia; three—stage precess), 14€0

Elimating hydrogen suifide from gases (Washing with
suspension of a ferrocyanide of Fe in aqueous NHz
containing NHg salt)}, 484

Elimination of H,S and other impurities from geses,
particularly coal gas (Using a soclution of alkali
carbonate and bicarbenate), 629

Eliminatian of sulfur compounds fror baeiler—furnzce geses
(Catalyzed oxidation cof dissolved gas (in Hp0) using Fe
and Mn ions), 324 .

EPA a2lkali serubbing tegst facility: scdium carbenate and
limestone test results. Final rept (Initial resulis of
testing prototype wet lime~limestone scrubbing facility
for removing S0, particulates from flue gas), 2017
(PE-—225 041/3) N

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

Evaluation of the fluidized bed combustion process.
Volume III. Appendices, see alsc Volume 2, PBE—2Z12 960
(Evaluation of fluidized bed combustion for steam—pawer
generation), 1614 (PE--213 152/2)

Evaluation of the fluidized bed combustien precess.
Volume II, technical evaluation, szee also Valume 1,
PB—-211 494 (Removel of SO, from flue geses by
limestone scrubbing), 1612 (PB--212 9€0/9)

Experiences with calcined material in the pressure
desulfurization of cake—cven gas (Tests made to
determine effectiveness of roasting as means cf
regenerating materials used to rercve HyS. from coke—
oven gas), 1348

Experimental S0, removal system and waste disposal pond,
Widows Creek Steam Plant, &labamz. Final environmental
impact statement. Supersedes report dated 3 Jul 1972,
EIS-AL--72-4819-D (Removal of S0; and fly ask from flue
gases), 1905 (EIS—-AL~-73-0101)

Experimental investigation of the '*Ferrox'! process for
gas purification, 4€4

Extraction of sulfur from coke—oven gas and the
manufacture of sulfuric acid (Removal of § by Collin
NH3 process; HzSO, produced by Chemiebau wet contact
precess from recovered HpS; equipment), 107€

Extraction of hydrogen sulfide from coke—aven gas by
means of sodium carbonate solutians, 576

Extraction of sulfur from the hydrogen sulfide of coke—
oven and other gases by means of activated charcoal,
323

Facility of scrubbing hydragen sulfide from cozl gas in
the gas works at Ceske Budejovice (Tower scrubber
filled with Raschig rings), 1425

Ferro—~ammonium method for recavery cf sulfur frcocm cake—
oven gas (Method for desulfurizztien using NHz and
Fe(OH)3), 326

Field washers for removal af hydrogen sulfide by additicn
of ammonia water (Regulation of temperature anrd NHz
concentration), 638

Formation and present status of the Ruhrgas A.G. of Essen
{Desulfurization of gas with bog Fe or Luxmass), GEL

Freeing coal gas from hydrogen sulfide (By washing with
Na,COz solution and boliling under vacuum), 281

Gas desulfurization (Review of industrial processes), 4€§

Gas mixtures such as coal gases fer catalytic processes
(Removal of organie sulfur compounds fram cozl gas by
treatment wih active carben at rocm temperature then
strongly alkalinized Fe oxide mass at abeve 1002), S78&

Gas purification (Removal of sulfurcus impurities by
addition of CyH, or CHy), 221

Gas purification (Flowing gas treated with sodium
thicarsenate solution), 280

Gas—purification process (Removal of H;S5 from coke~coven
gas), €63

Gas purification (Desulfurization using Ni, Se, Te, or
heavy metal oxide catalyst at 300 to 4000C), 261

Gas purification (Regeneration of liquid absorbent by
distillation to remove Ha§), 714

Gas purification tower with continuocus revivification
(For removal of S from coke-oven gas), 829

Gas purificatien (Use af alkaline solution containing
nickel sulfide), 203

Gas purification (Using a liquid abscorbent tc remove
HzS), 715

Gas purification (Remcval of H;S fraom coal gas by washing
with NH, phosphate and NH, thionate), 330

Gas purification (Desulfurization of coal gas by use of
tznnin~bearing material mixed with Fe oxide), 693

Gas-purifying materials (Dry removal of HpS from gases;
formation of inscluble sulfides by addition of Cu, Hg,
and Ph), 454

Gases from the distillation of coal (Coke—gven gas
purified by catalytic treatment, desulfurization by
‘scrubbing, and remaval of lighter hydrocarbonss
scrubbing with alkaline liquids for desulfurization),
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1229

Gasification of fuels. Purification cf cocke oven gas at
transeission 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

Gesellschaft fur Kohlentechnik process far
desulfurization of [coke-cven] gas with recovery of
ammonia (Ammoniacal suspension of Fe(OH); used to
remove H,S as FeS), 503 .

H2S removal frcm gases using reagent contalining 2nCCy; and
(NHy )2C03, (NH, )2504, or NH,Cl, 297

High-ETU gas from coal, 5313

High efficiency removal of H,S from fuel gases and
process gas streams (Descripticn of Stretford process),
2024

High-pressure dry purificaticn of gas (Removal of H,S
from coke-oven gas), 775

Hydrated ferric oxide for use in gas purification (Highly
reactive Fe(Ill) oxide for removal of H,S prepared by
precipitating Fe(II) hydroxide from solution of Fe(II)
salt and inert salt and separating, washing, shaping,
and drying precipitate), 1343

Hydrogen sulfide removal from coal gas with fluidized
iron oxide (Raw gas saturated with H;0 at 50-100° sent
to fluidized bed of Fe oxide at 50-709), 1289

Hydrogen sulfide removal { from ccal gas] by the Stretford
liquid purification process (H,S absorbed by alkaline
solutians c¢f anthraquinonedisulfonic acids; dissolved O
oxidizes H,S to S; Na vanadate increases capacity of
solution for H,S and rate of productiocn of S), 1228

Hydrogen sulfide removal from coal-distillation gases
(Use of ammcniacal liquor; equipment description), 1214

Hydrogen sulfide from coke-oven gas (H,S, HCN, and CO,
recovered from coke—oven gas by absorption in Na,C(lj
solution; equipment), 1290

Hydrogenation of solid fuels at Lieven according tc the
processes of the Societe Nationale de Recherches (At
300 kg pressure and 4509C in liquid phase, then 500 tc
§5009C using catalysts in vapor phase), 5796

Improvement in the arsenate method for purification of
coke gas from hydrogen sulfide (Most important
factors:(l) As,03:H,S ratic; when greater than or equal
to 15, approx. 90X of H,S extracted; (2) enrichment in
0 (30-5%) of afr or cf sclution by addition of 0O-
containing additives, i.e. quinone (0.01X or less)
during regeneration prccess; (3) continuity of
neutralization of regeneration solution), 968

Improvement cf the arsenic-soda purification process for
removing sulfur (Concentration of As,0; of 33.5 g/1I
recommended), 1368

Impurity reroval of ccke plant gas at a low temperature
(Desulfurization by passage over Ca0 catalyst at high
temperature or through tubes containing Ft-~alumina and
Zn0), 1443

Industrial tests of the wet desulfurization of coke cven
gas using hydroquinone as an organic oxygen carrier,
1491

Inhibiting the formaticn of sulfur-containing oxy salts
in the Takahax process for desulfurization of hydrcgen
sulfide-containing gas (H sulfide absorbed in alkali
solution and oxidized toc S over naphthaquinone
derivative catalyst in liquid phase), 207¢

Intensification of scrubbing hydrogen sulfide from coke
oven gas in a rapidly revolving absorber (Absorber
solution of As,U3 at pH 7.9-8.1), 1078

Koppers coke or H,S extraction from coal gas mixtures
(Effects of particle size cf cacke), 10€6

Liquid purification of high—-sulfur gas at the Indiana By-
Product Gas Company, fast Chicago, Indiana (Operating
figures using Seaboard process), 311

Liquid purification of coal gas (Review of liquid
purification process for removing H,S), 844

Liquid purification [cf coal gas)] (Detasiled discussion cf
principles and processes for H,S removal), 722

Liquid reagents for the final removal of hydrogen sulfide
fror gases (Alkaline Zn slurry reagents are effective
for final purification of coal gas or mixed gas), 1059

Manufacture of motor fuels by the Fischer-Tropsch process
(Desulfurization; catalysts-description of a plant),
6085

Mathematical description of the monoethanolamine
purification of coke cven gas, 1496

Metallic ions as catalysts for the removal of sulfur
dioxide from bojler—furnace gases (Fe3* and Mn ions),
303

Method to purify and to remove sulfur from the raw gases
produced from lignite, 730

Methods of hydrogen sulfide removal from coal ges with
the aid cf ammonia water (Indirect and semi-direct
processes of ammonia recovery and production of SQO,
from H,S are described in detail: 47 references), 1089

Methods of hydrogen sulfide removal from ccal gas with
the aid of armonia water (Review of earlier methods),
1079

Modern practices in gas purification and hydrocarbon
recovery, 917

Fodern processes for the desulfurization of gases (Review

of patents), 459

Modern systems for gas purificaticn (Review of processes
for HS and organic S remcoval), 7£7

New processes. 5. Desulfurlzation of ccal gas. Claus-type
desulfurization (Japanese petroleum refinery plant),
1568

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

Notes on purification [of coal gas from hydrogen
sulfide], 214

Obtaining sulfur from carbonization gases by thioarsenate
solution (Removal of H,S by Thylox process), 863

Operation of the Thylox process with coal gas containing
hydrogen cyanide (Reaction of H;S with thioarsenates),
911

Operation of the **Manchester'! liquid purification plant
at Linacre, Liverpool (Removal of H,S and HCN by
Manchester process), 836

Operation of the Frodingham desulfurizing plant at Exeter
( Removal of 99X of H sulfide and 90X of other organic
compounds common to ccal gas; sulfuric acid produced),
1405

Organic sulfur and its elimination (Orgenic $§ compounds
eliminated by physical absorption by solvents, chemical
reaction with solutjons, adsorption by solids,
catalytic hydrogenation or oxidation, or reaction with
solid metallic oxide; review of principal methods),
1408

Perox plant for removal of hydrogen sulfide from coke—-
oven gas (NH3; and H,S re aremoved by washing after
removal of naphthalene; operating details of plant and
costs are discussed), 951

Pilot-plant studies of the hot-carbonate process for
removing carbon dioxide and hydrogen sulfide (Removal
of CO, and H,S fror gas wmixtures necessary in
synthesizing liquid fuels from coal), 1280

Pilot scale investigation of a Venturi-type contractor
for removal of SO0, by the Limestone wet-scrubbing
process. Final report, 1606 (PB--209 023)

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

Plate-nozzle regenerators of a plant for removing
hydrogen sulfide from coke oven gas, 1493

Preparation of sulfur from coke gas by a method analogous
to the Thylox process on a semifactory scale in
Enakievo (Desulfurization of coke gas using As,C; and
NaQH), 380

Present status of desulfurization of coke-oven gas
(Critical review of 10 wmethods including Petit,
Koppers, and Rostin processes}), 271

Producing sulfur-free gas from high-sulfur-content coke
for use in an energy-generating plant (Co30, used to
remove S from gases by forming Co3S,), 5238

Production of gas containing high percentages of hydrogen
and carbon monoxide (H sulfide removed by passing gas
over FeC or Zn0), 175

Production of ammonium sulfide 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 ammonfum sulfide), 1366

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

Purification of gases containing HS (Treatment of coal
gas with dilute solution of NH,0H), 643

Purification of coke—oven gas under high pressure (£.£ to
8 atm. with a maximur of 14), 495

Purification of gases from hydrogen sulfide by organic
absorbents (PhONa solution), 496

Purification of combustible gases from sulfur compounds
(Removal of H,S by As~-socda method), 1064

Purification of coal gas with simultaneous regensration
of the purification mass (Lux or Lauta), 463

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 high-sulfur gas (Description of Seaboard
process ), 310

Purification of cocke~oven gas from hydrogen sulfide by a
solution of moncethanolamine under pilot-plant
conditions (Absorption of H,S and CO, by technical
monoethanolamine), 1199

Purification of coal gas frcm hydrogen sulfide (Review of
process development and design and layout of plant for
removal of H,S using Fe,0, box purifiers), 240

Purification of compressed coke-oven gas (Oxidizer unit
for removal of NO, coolers and bubble cap benzene
washers, dry S remover, coolers, naphthalene washers,
and low-temperature coolers to keep low point at 59,
1313

Purification of coal gases (H,S removed from coal gases
with NHy-containing gases using washing tower with
deacidifier connected in cycle), 1129

Purification of a coke-oven gas (Purification under
pressure for removal of naphthalene, absorption of
benzene hydrocarbong and hydrogen sulfide, removal of H
oxides, and drying), 1775




Purificaticn of industrial gases (Remgval of HzS and CO;
from coal distiliation gas by serubbing with aqueons
NH; solutiocn), 9E6

Purification of gasee such av coke—~oven ges {Removal of
HzS by cyclic process), 581

Furification of coke cven and ather fuel gasec from
sulfur, 1200

Purification of gases (Removazl of H;S frem technical
gases, e.g., coke—oven gasec), 857

Purification of coal gas, etc. (Desulfurization by means
of Fe oxide slurry), €36

Purificaticn of compressed coke-aven gas (Ammonia
condensation, S removal, benzene scrubbing, and
separaticn af nephthalene and light hydrecarbons in gas
2t 10 to 12 atm cogpared with atm-pressure process),
1314

Purification of coking gas from H,S by the ammeonia method
(Description of equigpment)}), 1387

Purificaticn of coal gas (Removzl af organic sulfur
compcunds by passing gas cver 2 mixture cf an active
Fez0y and & reduced alkeli carbonate at 300° or above),
676

Purification of coke oven gas (Gas contzining HCN, NHgz,
and H,S purified by weshing with aqueous S suspension
to give NH SONy (NH, )2520x4 &nd =olid S), 2013

Purification of ccke-oven gas far high-pressure
underground storage (Aromatic hydrocarbons and
butadiene removed by activated carben following remaval
ef H sulfidey HCN, and NO by suitable absorbers), 1406

Purification of gases containing hydragen cyanide and
hydrogen sulfide (HCN and H,S fixed in water in form of
N-ccnteining S compounds and removed by burning with
excess air at 1100-12009 tc SO, toc be reccvered as
H;SCyy sulfate, or sulfite), 2048

Purification of commercial gases at elevated
temperstures. II. Simultaneous removal of hydrogen
sulfide and organic sulfur (Use of Cu——V-clay and Cu-~
Cr-clay), 429

Purification of lignite coke gas by the Girboteol process
withcut pressure (Absarption aof CC,; and HzS by
NHCH,CH,0H, NH(CH,CH,0H);, N(CH,CH,OH )}z, 2nd an
2tkaline solution of suifosolven B (Cy Hz0OoNK) was
studied In evpecially designed apparatus), 1257

Purificatian of coke-cven ges by remcvel of CU, and HgS
with ethylamine (Gas treated with Ne arsenate solution
and beg iron ore to remove most of Hp5; cycle gas then
comprecses and scrubs in series aof towers with HaQ,
CaHgNHzy caustic, and Hpll again), 1006

Purificatiaon of coal-distillation gases (Multistep
compressicn and coeling cperation), 1179

Purifying a fuel gas caontaining hydrogen cyanide,
hydrogen sulfide, &and ammaonia (Gas scrubbed in aqueous
alkali solution containing =mall particles of S to
remove 95% of HCN, 90% cf H S, and 30% of NHy), 2056

Purifying coal distillation gases (Washing with sclution
of compiex campound of NH, thiaosulfate and S0z, then
thionste of metal of Fe group), 286

Purifying gases (Conversion af organic sulfur compounds
to.H,S using contact agents contzining Au and Ag), 207

Purifying gases (Wash with suspensicn of Fe(OH), in Hp0O),
299

Purifying gases from the combustion of sulfur—contazining
fuels (Use of lime in gas—scrubbing zone), 452

Purifying gases sucn as thase from coal distillation
(Reroval cf HyS by washing with aqueous ammoniacal
solution ccntaining ircn ferracyanide in suspension),
525

Purifying coal or similar gases (), 215

Purifying ccke-cven ges fram sulfur (Using Fe.Os,
sorptian in Nea,CO3, and Thylox process), 569

Purifying gases cantaining hydrogen sulfide (Treatment
with alkalinpe suspension of iraon hydroxide and nickel
carbonate), 249

Purifying gasex conteining carban maonoxide and hydragen
(Removal of arganic S compaunds using FepOz ar Fe(OH)s
catalyst at 150 to 3009C), 488

Reactions involved and the reaction velocities for the
regeneration of the scrubbing tfalutions in the metal
thionate pracesses fcr purifying coal gas from ammonia
and hydrogen sulfide. Manganese sulfate process, 860

Fecent imprcverents at the Ccrnillan [Faris] cake plant
in the darains of gas scrubhing and the recovery of
hydrogen sulfide (Scrutbing with NHz liquor), 918

Recent wet processes for remcving sulfur from coke—oven
gas (Uxidaticn of H,S ta S; Fet* or MnSO, as
catalysts}, 602

Recovery of by-product nitrcgen and sulfur in the ccke-
oven and gas industries (Review of Koppers, Seaboard,
Ferrox, Thylox, and Nickel, Kohlentechnik, Bahr, and
Petit processes), 235

Recovery of sulfur from coal-distillation gases
(Scrubbing with NH,OH at gH & in presence of air tc
oxidize HzS to S), 11&3

Recovery of, sulfur from coal gas by the vacuur carbenate
process of liquid purification (Removal and utilization
of Ha8), B34

Recovery of pure sulfur from coal gas (Fluidization
process for recovering pure sulfur from spent oxide),
779

Recovery of sulfur from synthesis gas (Cost estimates),
755
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Recavery of sulfur from coke oven gas (Ammonia interfered
in H sulfide recovery and in debenzenization prccess;
optimal S recovery obtained when pH was kept at 7.8-8,2
and when HCN elimination was reduced), 1386

Recavery of sulfur from coke oven gas. Critical review af
methods (Dry and wet processes of S recovery from cake—
oven gas with schematic flow diagrams), 1424

Recovery of sulfur from hydrogen sulfide~containing gases
(Recovery from coal gas, oil gas, or preducer gas in 3-
step process; dilute NapClz used as abscrbent for HS5;
HzS stripped from absorbent by Sezboard process; gas
then scrubbed with sclution of picric acid andiNaZCGg
to oxidized HpyS to S), 1263

Recovery of sulfur from coking gas (Description of the
Bahr, Petit, Seaboard, Girdler-Girbetel, Ferrox, 2hd
Thylox processes), €671

Rectigol process (Purification of crude gas produced by
coal gasification), 1965

Reduction of hydrogen sulfide content in generator gas by
addirg lime to coal (Addition of up te 2% Cal to
gasified fuel containing more than 1.5% S), 1186

Reduction of organic sulfur compounds by oil washing
(Removal of CS, from coal gas by oil washing), §51

Regenerating alkaline solutions used for desulfurizaticn
of coke oven gas (HzS is absorbed by alkaline scluticn
centaining catalyst), 2057

Regeneration of alkali metal carbonate solutians used tc
remove hydrogen sulfide from coal-distillation gases
(Solutions treated with air in 2 steps; first with air
at 3 atm to aoxidize HpS almost to §, and then with air
and solution countercurrently to remove up to 99.82%
original H;S), 1162

Regeneration of desulfurizing solutions for gases (NaOH
or Na,COz), 928

Regenerator process far the separation of ccke—aven gas
(Ccke—oven gas after removal of tar and ammonia, is
cooled to eliminate impurities such as benzene, S
compounds, carbon dioxide, water, nd methazne), 1351

Removal &and recovery of sulfur from gases (Nonoxidizing
gases freed of S by treatment with V derivatives such
as acids, oxides, previously oxidized sulfides, and
vanadates of Cu, Ni, or Cr; best results from V,CGs with
NiO, Cully and Crz03; regeneration of reagents), 4246

Removal and recovery of hydrogen sulfide from coal gas
(Scrubbing and distillaticn process using NHz—fortified
ammoniacal liquor), 444 .

Removal of hydrogen sulfide from gas by the arsenic-—sada
method {Difficulty in use of As—-socda method on gas from
underground gasification because of high CO; and HzS
contents), 1075

Remaval of organic sulfur from coke oven ges. I. Furpase
of the experiments, procedure (One-stage pracess

. invalves converting S compounds catalytically and
binding converted S for removal; 2-stage prccess
converts S compourds, by hydrogenation to HpS ta first
stage and absorbs HpS for removal in second stage),
1572

Removal of HoS using alkaline absorbkent liquid such as
NapC03 solution containing catalyst such as Cay Ni, or
Fe compound, 209

Removal of hydrogen sulfide from coal gas by means aof
iron oxide, 697

Removal of hydrogen sulfide from coal gazs by the Ferrex
process {Using an Fe(OH)3 suspension), 869

Removal of hydrocyanic acid, ammcnia, and hydrogen
sulfide from coke—cven gas (Scrubbing with zmmoniacal S
suspension containing polysulfides to remove HCN;
treatment with NHz saluticn ta rercve HpS), 887

Removal of hydrogen sulfide from coke—cven gas, generatcr
gas, pressure gaswark gas, expansicn gas, and air (Fe
(III) complex of tris (carboxymethyl) amine reacts with
H sulfide; H sulfide canverted to nonvolatile §
compound ), 1392

Removal of hydrogen sulfide from industrial gases,
especially coal-distillation gases (Dry process fer
removal of HyS from industrial gases by tower purifying
plants arranged in series), 1171

Removal aof HpS from coke—cven gas by 2 pressure-—
recirculating method, 934

Removal of hydrogen ‘sulfide from coke-oven gas by the
Stretford process (Scluticns of Na
anthraquinonedisulfonate absorbed HpS and cenvert it to
S; vanadate impraoves rate of aoxidation to S), 1312

Remaval of hydrogen sulfide and other acid impurities
from gases (Use of aqueous solution of alkali metal
carbonate and bicarbcenate containing substituted or
unsubstituted hydroxy— or polyhydroxybenzenes), 1206

Remaval of sulfur compounds from gases (By passage
through a catalyst tower containing kieselguhr V. Cs,
Kz0,y and P), 983

Removal of hydregen sulfide in low concentratiens from
gases (Gas washed with aquecus suspension of Zn(QH)2 or
basic Zn carbonated in presence of alkali or alkali
metal carbonate; HpS is converted to ZnS), 1268

Removal of sulfur and nitregen from coal-tar and coal—-gas
light—oil fractions (Compounds of § and N from araomatic
hydrocarbon fractions produced in destructive
distillation of coal removed by hydrogenation; S and M
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converted to H,S and NH,, resp.), 1259

Reroval!l of sulfur from gases (Use of cxidized and
sulfurated Ni catalysts for hydrogenaticn of organic 8§
compounds with formation of H,S), 1224

Removal cf hydrogen suifide frcm coke~cven gas by the
cartonzte prccess, 1563

Removal of organic sulfur frcm coke oven gas. 1]l. Test
results with single step processes (KResults of
experiments with l-stage prccess; CaC, Zn, and Fe tried
as catalysts and final binding materials), 1574

Removal cf hydrogen sulfide and ammonia from coke oven
gas (H,S and NH; removed by scrubbing ges with solvent
containing As compound catalyst), 177¢

Reroval of hydrogen sulfide from coke-oven gas, generatcr
gas, cil refining gas, expansicn gas, and air
(Solutions of Fe (III) corplexes of aminccarbexylic
acids absorb H sulfide which is oxidized to nonvolatile
§ compounds), 1391

Reroval! of inorganic sulfur compounds from industrial
gases (Ges passed over catalyst of Fe,C; and CaSl, ),
1047

Removal of hydrocyanic acid and organic sulfur compounds
from coke~oven gas (Gas purified by scrubbing with
solution centaining As and hydroquinone or
naphthaquinrone), 2028

Removal of sulfur fror gases (Removal of H,S by
ammeniacal liquor in a3 deacidifying pressure
apparatus), 1108

Removal of sulfur-containing organic compounds from coke
oven gas (Coke-oven gas washed with higher=-bciling
fraction cf crude benzene), 1412

Reroval of crganic sulfur from coke oven gas. I. Purpose
of the experiments. Procedure (Organic S ccmpounds
converted to H sulfide that is then absorbed), 1561

Removal of Hp5 from coal gas by alkaline washing using
solutions containing £--As--0 compounds and a small
amount ¢f Mn or Cu ccrpounds as catalysts, 4258

Removal of hydrogen sulfide from coke-oven gas and
dgenerator gas (Tris (carboxymethyl) amine and
substituted aminocarboxylic acids give mixed Fe (I1I)
complex shewing high purificaticn effect in wide pH
range ), 1393

Removal of crganic sulfur ccmpounds from coal-
distillation gases, 1286

Removal of sulfuretted hydrcgen frcm coal gas (Review of
processes with 32 references), 802

Remaoval of crganic sulfur from coal gas (Coal gas
containing 15-20% CO; S compounds onverted to H,S over
Nimox (Ni-=Mc) cnversion catalyst: H,S removed by
Luxrasse (a prepared Fe oxide)), 1569

Reroval of organfic S compounds fror gases (Removal of CS,
and COS by washing with water under pressure), 637

Removal of sulfur compounds from coke gas with sludge
from production of potassium permanganate (Removal of
c0s, CS,, RSH, C H.S, and its horologs by means of
sludge cbtained by ancdic dissclution of carbonaceous
ferromanganese in KOH), 1279

Removal of hydrogen sulfide from coal gas, particularly
by liquid purificaticn (Review), 377

Removal of hydrogen sulfide from coke-oven gas with
potash solutions in scrubbers with forced-jet atomizing
plates (Use of KOH soluticns to remove H,S; spray-jet
plates mcre effective than packed columns), 1243

Removal of hydrogen sulfide from coke oven gas and
recovery of alkali, 1831

Removal of organic sulfur-ccntaining compounds from the
ethylene fraction of coke-—oven gas with the aid of
poly(alkylbenzenes) (Removal of thiophene and carbon
disulfide), 1344

Removal of organically bound sulfur from crude coke cven
gas (Light oil obtained during coking used to remove S
by washing), 1438

Reroval of hydrogen sulfide from coal gas (Using iron
aore, dust-catcher dust from the blast furnace, and
Oliver filter sludge from the blast furnace), 977

Removal of hydrogen sulfide in coal gas by lime
suspension in highly efficient sfeve-plate tower, 1154

Removal of hydrogen sulfide from gas mixtures
(Desulfurization of ccke-oven gas with triethanolamine
solution containing As,S53), 945

Removal of organic sulfur frcm gas (Using oxides or
sulfides of Cr, Cu, Mo, or Ni as catalysts), 716

Reroval of organic sulfur from coke oven gas. III. Test
results with two step processes (Experiments with
different hydrogenation catalysts (Pt--Al,0,, Co--Mo,
Ni--%o, Ni})), 1575

Removal of hydrogen sulfide from distillation gases
(Washing with acid-free NH; water), 646

Removal of organic sulfur compounds from hydrocarbon
gases (By passage through Si0O, gel), 991

Removal of acidic constituents from gsses (Removal of
HCN, HzS5, and NO from coke~oven gas using hydrated
FeD), 932

Removal of organic sulfur from coke oven gas. IIl. Test
results with two-step processes (§ compounds
hydrogenated over Pt/Al oxide and H sulfide ebsorbed by
Zn- or Fe-based material), 1566

Removal of sulfur from ccal gases (Use of fron bydroxide

or activated carbon sorbent), 732

Removal of hydrogen sulfjde from gas mixtures (Coke-oven
gas (€6.8g H,5/m3) washed with sclutfon cf alkaline
salts equivalent to 12 kg NasP0,/m?: 5€ kg NaHPO,, and
50 kg As,;C3; purification is complete; precipitated
As,S53 roasted to produce S0, and recover As,0,), 1034

Removal of the hydrogen sulfide content from soft coal
distillation gas by absorption in sodium biphenclate
solution (Gas contained approximately 25% CC,, 14% H,S,
and 1.52 g organic $/m3, continuous method for lowering
H,S content; gas washed with NaCH and then
pyrocatechol ), 1204

Removal of organic sulfur fror gas by catalytic cracking
(Addition of molybdic acid on clay and use of Fe cxide
carrier results in 75X removal of S), 127%

Removal of hydrogen sulfide from gases (Absorption-
desorption process), 1267

Removal of suifur from cocal gas by the Thylox process
(Economics of desulfurization by Thylcx process), 357

Removal of sulfur from coal gas (Review), 400

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

Removal of organic sulfur from coke oven gas. II. Test
results with single-step processes (Use of Ca
carbonate, Ea carbonate, ZnQ, or Fe oxide as
absorbent), 1562

Removal of organic sulfur compounds from gases by
conversicn into hydrogen sulfide (In presence of Ni
catalyst), 1031

Removal of hycrogen sulfide from gases (By oxidation tc S
by scrubbing with Fe(OAc), soluticn and oxygen), 1032

Removal of hydrogen sulfide from coke-oven gas in
unpacked towers equipped with a centrifugel atomizer
(Highly effective method), 1327

Removal of ammonia and hydrcgen sulfide fror coke oven
gas (Two-step washing process; catalytic oxidation
gives sulfuric acid), 1528

Removal of sulfur compounds from coke-oven gas by
absorption in an infiltrative manganese ore (Absorption
at 800-500), 1686

Removal of hydrogen sulfide and carbon dioxide from gases
(Gases, such as those from carbonization of coal, freed
from H,S and CO, scrubbing with alkaline liguid
containing O carrier), 1174

Removal c¢f hydrogen sulfide from illurinating gas (Use of
pellets of hydrated Mn oxides), 706

Removal of hydrogen sulfide from gases, especially from
coal-distillation gases (Preliminary washing with
dilute NH,O0H; Fe(0H); used to convert H,S into FeS),
881

Removal of H,S from coal gas by washing with Fe
polythionate solutions containing H,SC,, 229

Removal of hydrogen sulfide from coke-oven gas by the
phenolate method, 574

Removal of hydrocyanic acid, hydrogen sulfide, and
ammonia fror coal-distillation gases, 1104

Removing and recovering sulfur dioxide from gases such as
boiler furnace or smelter geses, 594

Removing ammonia and hydrogen sulfide from gases such as
cold coke-oven gas (Scrubbing with H,50, and aqueous
solution of monoethanoiamine), 443

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

Removing hydrogen sulfide from gases (Washing with
soluton of polythionate, bisulfite, or bisulfite--
sulfite mixture of NH,, alkali metal, Zn, or Mg), 208

Removing hydrogen sulfjide from gases, 628

Removing hydrogen suifide from gas (Treatmment with
solution of alkali metal compound and metal of Sn group
such as Na,CO; and No arsenite), 27€

Removing hydrogen sulfide from coal gas or water gas (Use
of iron oxide), 289

Removing hydrogen sulfide from gases, etc. (Treatment
with nitrosylsulfuric acid), 291

Removing H,S and other Impurities from coal-distillation
gases, etc. (Using a solution of K,C03-—-KHCO,), 645

Removing hydrogen sulfide from coke-oven gas (Use of K
and Na double salt carbonate solutions as absorbers),
1298

Removing hydrogen sulfide from gases, especially coal gas
(Washing »f coal gas with alkaline solution), 1264

Removing hydrogen sulfide and other impurities from coal-
distillation gases (Multi-stage cleaning and
compression process), 587

Removing hydrogen sulfide, etc., from gaseous mixtures
(Scrubbing with concentrated aqueous solutfon of alkali
metal salt of phenol), 384

Removing hydrogen sulfide from coal gas (Using an alkalf
carbonate solution), 368

Removing hydrogen sulfide from gases (Washing with
polythionate solution containing fron), 204

Removing H,S and other acid ispurities from cosl~
distillation gases (Washing of gases with alkali
phenolates), 615

Removing hydrogen sulfide from fuel gases (Treatment with
solution of NH4HSO, in H,S0, bath), 396

Removing hydrogen sulfide from gases (Use of colloidal
suspension In nonaqueous liquid of sait of higher
organic acid or metallic coordination compound; e€.g.,




compounds cf Zny Cuy Fe, Ccy Ni), 457

Rercving hydrogen sulfide from gas (Stage washing using
streng NHy sclution}), 257

Rewoving crganic sulfur compounde: from gases (Use aof Cr,
Cr0, and Cr3 2= catalyst}), 653

Removing orgenic sulfur carpounde fror ccazl gas ar
simllar gas (By passing ges aver a metallic
thicralybdate cotalyst at temperatures of 300 to €000,
the H,S& formed being absorhed by hydreted Fe axide),
heze

Kemnoving orgenically btcund sulfur from water gas (Gas
mixed with cxidants befcre passing through activated C;
other variaticns), 604 )

ftemoving sulfur compounds frem gases such as coal, water,
or producer gases {Oxidatieon of suifur cempounds in
presence <f catalyst such as Fe--P--Si), 29E

Feroving sulfur compounds from gases (Oxidation HzS to
50, and wzshing with thicsuifates), 246

Removing sulfurovs impurities fram cambustible gasez such
as coal gas (Removel of organic sulfur campaunds from
Hzy5-free gases by contact with 2 catalyst af the svb-
sulfide of NI ar Coc et temperatures between 2002 and
35003, 557

Removing sulfur compcunds fron gases such as coal gas,
afr, or hydrogen (Treatment with piperidine), 294

Reroving sulfur compaunds fram cozl ges, etc. (Removal of
H,S frcm distillaticn gases bty washing with alkaline
solutions cf caompounds of As, alkaliy S, ar 0), 483

Report of Organic Sulfur Committee (Use of piperidine and
morphcline fcr removel of arganic sul fur compounds from
gases), 69C

Postin prccesses fer desulfurizing gas and for refining
ccal gas &nd benzene (Remcval of HzS by btubbling
through NHL,OH which ie circuliated aver Cul}, 411

Scrubbing af coal-distilletion gas (Removal of
naphthalene, H,S, K,0, 2nd benzene frow coal
distillation g#s as high pressure), 990

Scrubbing of hydrcgen sulfide fram coke-cven gas (Using
MHy liqucr at § atrcspheres pressure 2t temperatures as
low as 58), 1clé

Selective absorption of hydrogen sulfide from synthesis
ga< (Effectiveness of K3F(, and glycine solutions), 843

Selective absorption af hydragen sulfide (Fram coke—oven
oae uving carbonates and sulfldes af alkali metals),
&35

Selexol pracess (Gas purification and removal of H
sulfide, C dioxidey CCSy mercaptans, etc., from gas
strears by physical absarptiaon), 1964

Separation cf sulfur and semcnia frcm hot gases (Coke—
cven gas; gas cooled and washed with ammeniacal
sclution tc absort HpS and HCN; gas scrubbed to remove
NHx), 1027

Separatfon ¢f carbon dioxide, hydrcgen sulfide, and
organic sulfur compounds from caoke-oven gases, 1036

Separetion and recovery af hydrogen sulfide from gases
(H;8 recovered from coal-carbonization gases by
continuous absaorption-desarption process), 1288

Separation of hydrogen cyanide and sulfide and nitragen
oxides from coal distillation gases (Gases are free
from tar), 995

Separation cf tar, naphthalene, ammonia, hydrogen
sulfide, hydragen cyanide, and pvridine from coke—oven
gas (Gas scrubbed with ammconiacezl liquer), 1175

Seperation of sulfur from Lurgi generator gas (Removal of
HzS by adscrption on active coal), 975

SO, free two-stage coal combustian preocess (Coal is
dissclved by Injection intc malien Fe and
simultaneously dissolved coal C is oxidized with
injected air te CO; coal S is not oxidized but is
transferred from Fe to slag consisting of coal ash and
added limestone; process economics), 1750 (PB-211888)

Sode-potash method for absorbing hydrogen sulfide from
coke-oven gas, 1278

Scdium thicsulfate recovery from coke—~cven gas (During
remova]l af H;S by the Thylox process), 1121

Solid chemical asbsorbents faor gases. Part A: removal of
hydragen sulphide fros ccal gas. (Chap. 8) (Catalytic
removal cf organic sulfur campcunds from fuel gas),
1648

Some experiences in the purification of coke-oven gas
(H2S removezl in oxide boxes), 403

Start and gperation of a sulfur—cantaining gas—
purification department by using the arsenic-soda
method (Hz;S it absorbed by NeAx3;540:4 which can be
regenerated; schematic diagrams), 963

Stesam-cxygen gasificatifon of various U.S. coals (Process
for waking supplemental natural gas from coal; remcval
of S compounds from product), 5270

Studlies of the fluidized lime-bed cozl combustion
desulfurization system. Part 1. Design aof the high
pressure fluidized bed combustion lime regeneraticn
pilot unit - The FBCR Miniplant. Fart 2. Factars
affecting nox formation and cantrol In fluidized bed
combusticne. Final report 1 Jan--31 Dec 1971, 1617 (PBE--
210 246)

Study of characterization and control of air pellutants
frow a fluidized-bed combustion unit. Carbon-burnup
cell (Remcval of 50, from flue gas by injection of
limestone inta combustion chamber), 1699 (PE——210 828)

Sulfur dioxide contrecl. Selected bibliography. Rept. for
1964-0ct 1973, Supersedes NTIS-PK--109 (Contains 150
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selected abstracts; experimental combustors; coal
desulfurization), 2068 (CUM--73-11804/4)

Sulfur diocxide (Removal from efflusnt gases and recovery
of useful products), 63E

Sulfur from coke—oven gas (Review), 474

Sulfur losses in sulfur-removing apparatus (S8 balances
for vacuum——carbonate and As-~soda methods), 1565

Sulfur oxides poliution control. Federal research and
development planning and prograsming, 1968-1972 (Ccal
desulfurization and remcval of sulfur oxides from flue
gas), 1434 (PB-180769)

Sulfur recovery fror hydrogen sulfide of caoke—oven gas
and ather gases by means of activated carbon (Using
activated carbon as a catalyst only), 327

Sulfur recovery from the gas from coal distillation, 274

Sulfur removal from coke-oven gas by the Thylex process
(Review), 1315

Sulfur removal (Use of iron oxide mass to remove organic
S compounds from gases), 921

Sulfur removal from gases (Organic § compcunds converted
to H;S by Ni catalyst; § removed by passage over
limestone purifier or Ca(OH), catalyst to remove §),
1228

Sulfuric acid from coke—oven gas (Description of the hot-
activation S-recovery process, a modification of the
Sezboard process, for remaval of HpS and production of
H,50, )y 667

Synthetic crude o0il fraom coal (Carbonization af coal and
hydrotreating of cocal tar products), €919

Synthetic gas (Processes ar converting coal to synthetic
gas), Staz

Technological problems in the production of sulfuriec acid
from hydrogen sulfide by catalytic wet methad in the
Zdzieszowice coking plant (Caonversiaon of H sulfide teo
sulfuric aecid was 973), 1501

Techralogical improvement aof the process for removal of
hydrogen sulfide from coke oven gas, 1§08

Ten years of experience at the pressure—gasification
plant at Most (Czechoslavekia) (Gasifioation ratia aof
steam to oxygen), 4188

Total sulfur below 10 grains/100 cu. ft., 542

Treatment of gases with solids and especially a
continuous purification of coal gas and continuous
revivification of spent oxide (Use of Fe oxide to
remove HzS), 644

Treatment of gases cantaining hydrogen cyanide ard
hydrogen sulfide (HCK and HoS removed with alkaline
salution), 2027

Treatment of sulfur—-containing gases such as water gas
(Mixture with water vapor at 400 tc 6009C passed aver a
mixture of ferric and Zn oxides), 580

Treatment of gases produced by the carteonization of coal
(Removal of organic S by hydrogenation using sulfide of
Ma or Ni and subsequent removal of HpS), 654

Treatment of coal—distilletion gases (A method for
removing NHz, HaS, and HCN in which the products of
each step are recycled for use inr preceeding steps of
the cycle), 556

Treatment of sulfur compound—containing waste gases from
the Claus process in ccke oven plants (Waste gas from
Claus process, by which H;S from coke-oven gas is
converted to S, mixed with crude coke—aven gas before
tar separator to remcve S compounds), 2015

Two—stage 't*Thylox'? process for hydrogen sulfide
removal, 435

Two—stage removal of hydrogen sulfide from coke cven gas
by arsenious oxide—zodaz ash methed, 955

Use of sulfur—rich lignite (Remaval cf sulfur compounds
from coaly lignite, coal gas, flue gas, and coke—oven
gas), 976

Washing of hydrogen sulfide from coke oven gas (Washing
with ammonia—containing water), 1821

Washing af hydrogen sulfide from ccal-distillation gases
with ammoniacal sclutions (Washing with NHz solution),
935

Washing out hydrogen sulfide from coke~gven gas (H
sulfide washed from coke-cven gas with Na carbonate—
containing seclution of Na arsenate), 1413

Wet process of aulfur removal a2t the Hamburg gas works
(Using potassium ferricyanide and potassium carbonate),
314

Wet processes for sulfur removal frem ccal gas (Review of
4 oxidation processes, 3 neutralization processes, and
1 physical process for remaoval of HpS), 973 -

Wet purification for the removal of sulfur from gas
(Oxidatiorn of absorbed H»S to S by alkaline solution ef
KsFe(CN)e)s 320

Wet purification of gas (Desulfurization of coal gag by
washing with alkaline salution), 890C

Work of the Gas Research Board. Report of the Director
(Review of complete gasiffcation; synthesis of CH,
using Ni catalyst; removal of organic sulfur frem coal
gas), 3400 .
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Purificaticn of a coke—oven gas (Purification under
pressure for removal of naphthalene, absorption of
benzene hydrocarbons and hydrogen sulfide, removal of R
oxides, and drying)s 1775
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COAL GAS/ENRICHMENT
Coal gasification and enrichment of coal gas, 4051
Enrichment in methane of ccke-oven gas by diffusion
through porous walls, 20
COAL GAS/HUMIDITY
Relation of calorific value and of composition of gas
fror the underground gasification of coal to humidity
of the gas, 4832
COAL GAS/HYDROGENATION
Catalytic hydrogenation of carbonized coal gases
(Particulate coal mixed with H preheated to 4000 at 400
psi and passed to carbcnization zone tc be heated 500-
5500; catalyst containing NI 0.5, Co 1.0, and Mo 8.3
parts by weight on aluminium oxide), 3016
Continuous distillation of condensable volatiles (Low-
temperature carbonization, hydrogenation cf volatiles,
and gasification of cher; equipment), 161
Hydrogenation of coke-oven gas (Thermal hydrogenaticn on
catalysts st atmospheric pressure; unsaturated
hydrocarbons removed by Al—--Co--Mo or Ni--Cr
hydrcgenation catalysts separately or together to
5500), 3020
Thermal treatment of carbonaceous materials (Using
phosphates or sulfates of ¥n, Fe, Cu, or Zn and one or
more of the metals Mo, Sn, W, ke, U, V, Cr, Ni, or Co
or compounds thereof ), 2591
CGAL GAS/METHANATION
Enriched coke-cven gas suitatle as a natural gas
substitute (Coke-oven gas methanated with suitable
catalysts at 180-5009; H removed, and residual gas
enriched with liquid gas tc calorific value of natural
gas ), 5062
Gas interchangeable with natural gas (Gas with high
calorific value (8600 Kcal/cu m) and exchangeable with
naturai gas obtained by methanaticn of coke oven gas at
180-2509 and addition of liquefied gas), 5061
Methanation of coal gas for SNG (Coal gas prcduced by
Lurgi gastfication prccess), 5620
Natural gas substitute from coke-oven gas (Three~stage
methanation process using Ni catalyst tc increase
calcrific value of coke-oven gas to near that of
natural gas), 5064
Process tc make high-BTU gas from coal (Fluidized-bed
gasification of coat), 5161
CCAL GAS/PRODUCTION
Aerodynamic gasification of a coal bed, 5014
Analysis of separate stages cof underground gasification
of brown coal (Effects of seam thickness, quantity and
degree of preheating of air blcwn into gasification
zone on heat of combusticon of gas produced were
evaluated), 5194
Approaches to new coal chemical industry (Treatments of
powdered coal), 4191
Autogenous carbonization for the continuous production of
coke and gas (Description of equipment}, 4870
British trials in underground gasificaticn (If coal is
heated in absence of air, volatiles representing 15-40%
of biturinous coals are driven off as coal gas), 4288
Carbonizaticn of coal and simultanecus production of
combustible gas (Description of electric—resistance
type furnace described), 132
Chemical ccnversion of the gas formed in the underground
gasification ¢f coel (Review of uses of gas from
underground gasification), 4944
Chemical products of the commercial carbeonization of gas
coal, 173
Clean fuels from coal, 5324 (PB-224530-6-GA)
Coal carbonization and gasification (Production of coal
gas and water gas), 135
Coal gasification process and apparatus (Calorific value
of gas produced is ca. 60% of that of criginal coal),
5455
Coal gasification. Two-stage coal combustion process
(Two-stage coal combusticn process consists of
disselving ccal in wolten Fe where coal-fixed C and S
are required, and coal vclatiles cracked emitted as CO
and H), 5335
Coal gasification. COED process gplus char gasification
(Plant utilizes COED coal pyrolysis process along with
malten salt process to gasify COED char), 5330
COED research aims at oil, gas and char frcr coal (Yield
from one ton Illincis No. 6 coal is €10 kg char, 210
liters crude oily, and 13€ cu m gas, or, alternatively,
560 kg char, 260 liters oil, and 280 cu m hydrogen),
6845
Combustion of coal in subterranean deposits (Injectiorn
pressure of combustlon-supporting gas, usually air,
controls amount of flammable gas and coal tar liquids),
5247
Combustion of coal by gasification, 4810
Composition of gases of thermal decomposition of coal
dust from Karaganda Basin coal beds (Heating coal dust
to 7000 leads to rapid evolution of volatile compounds;
combustible gas constitutes more than 94% of total
volume of sample, portion of methane and H exceeds
80%), 7174
Continuous process for low-temperature fluidized
carbonization of coal (Description of equipment ), 154

Dedication of the Dorsten pressure gasification plant for
bjtuminous coal (Lurgi gas producer modified so coals
of Rubhr region could be gasified with D and steam at
20-30 atm), 4301

Determination of chemical efficiency of underground gas
generators (Equation for chemical efficiency of
underground gasification of coal), 45€2

Development of 2 method for the study of the thersal
decomposition of coals during rapid heating (Rapid
heating of coals using high-frequency electromagnetic
field; apparatus was thick-walled quartz tube charged
with crushed coal mixed with small steel spheres), 7122

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

Extraction (peptization) of Polish hard coal (Solvents
used were tetralin, anthracene cil, and heavy oil
obtained from the extract; coal was fed into reactor as
paste at 10C atm and 4500C; ylields cf extract and gas
were 61.2X and 9.6%, resp.), 7334

Flow-type coal gasifier (Improved cylindrical generator;
steam fed at 6000F; air preheated to 8000F; operating
pressure of 400 p.s.i.g.), 4824

Gas from coal. Fuel of the future (Survey with 6
references: oal gasification seen as prisary substitute
for natural gas; discussicn of chemistry and types of
prccesses under serious consideration; suggestion of
CHy as automotive fuel), 5197

Gas from coals of Sao Jeronimo (NONE), 4738

Gas-producer plants (Gas-producer theory is reviewed and
practical operation c¢f producers discussed), 3415

Gas yield during cabonizaticn of Tiscc coals (Gas
produced decretses with increasing particie size of
coal charge; moisture content of coal does not affect
gas yielld), 4981

Gasification of fuels. Manufacture of gas fror Styrian
brown coal (Equipment), 4223

Gasification cf earthy brcwn coa! under pressure in a
pilot plant, 4630

Gasification of pulverized coal (Final product contains
C8, 22.0, CO 29.5, H 38.0, and CH, 0.5%), 4175

Gasification of Dimitrove coal In generators for mixed
gas (Efficiency of gasification (as regards coal gas)
is about 69%), 4459

Gasification of caking coal in a free-fall, fiuid-bed
reactor (Gas produced to methanator for production of
high Btu gas), 5033

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

Hydrogenation of coal toc give methane-containing gases,
5126

Intensifying the gasification process under pressure
(Possibility of increasing gas production to 3000
m3/m2/hr at 20-25 atr is cutlined; coals with high ash
content less suitable for gas production), 4739

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

Liquid-phase coal hydrogenation in an experimental flow
plant (Hydrogenation at € atm: plant capacity of
S50kg/day), 2939

Low—temperature thermal treatment in fiuidized beds of
typical coals of western Siberia (Preparation and
thermal treatment of typical coals; partial
decomposition in fluidized bed at 200-600° in strear of
inert gas (N or CO,) to drive off most of O compounds
as CO, and H,0; purpose was to develop wethods for
preparing low-rank ccals for use in making liquid
chemicals and gases of high calorific value), 4768

Manufacture of coal gas, 4229

Naphtha and gas fror ccal, 4892

New developments in anthracite gasification (Gas
concentration ranges of CC, 24-7, CC 24-7, and H 40-1;
tests using Pennsylvaniz anthracite in Lurgi
generatcrs), 4625

Oxygen gasification of coal. Some unsolved processing
problems, 4286

Preparation of an energy-producing gas from sulfur coals
of the western Donets Basin by their pressurized
fluidized-bed gasification (Gasification at 900-10000
and 10 atm yielding gas of 1100-1220 Kcal/m?), 5193

Pressure gasification of solid fuels with steam and
oxygen {(Testing of Russian coals of low calorific value
and peat; use of air, air + steam, and D), 4538

Process to make high-BTU gas from coal (Fluidized-bed
gasification of ccal), 5161

Processes for the gasification of sclid fuels (Review of
180 processes), 4118

Production of generator gas from brown coal and lignite
(Effects of moisture and ash content), 3849

Production of generator gas from Chukurovski coal by
oxygen enrichment (Addition of 3.5X 0O to air and steam
resulted in 150 kcal/m3 increase in heat content of gas
produced), 4802

Production of {lluminating gas from Gusinoozerskii coals,
4971

Pyrolysis of heavy tars frow the semicoking of
Cheremkhovskii coals (Pyrolysis at 650-10009;
proportion of unsaturated compounds in gas decreased
with increasing temperature from 40X at 650-7000 tp 5%
at 10000), 7124

Rapid City - step three for coal gas (Pilot plant for




testing Carbon Dioxide Accpetor Process), 5319
Regenerative method of underground gasification process
af coel (Hesting value aof 900-1000 Kecai/m?® increased to
1300-1400 Kcal/m3 by {ncreasing U content to 23%; with
Q0 and stean it was 2500 Kcal/m3*; ges camposition of CO
13.58, 0 0.224 CO 6.32, H 5845, CHy 4.28, N 17.1%),
45719
Hesearch on brown coal at Unlversity af Melbaurne (Coazl
gas production), 3868
Slagging fixed-ted gasification af Nerth Dakata lignite
at pressures to 400 psig (Pilet plant for production of
coal gas), 5176 (BM-RI-7408)
Slow thernal decamposition of Chukurcve ccal at
stmospheric pressure and in vacuo in the 200-800° range
(In vacuum, yield of ter and gas increased), 7168
S0, free twa-stage coal cambustiaon process (Coal S is not
oxidized under reducing conditions existing during
combustion), 1745 (PB-211888)
Status and design characteristics af the BCR/OCR bi-gas
pilot plant (5 ton/hr BI-GAS pilot plant), 5203
Synthetic gas (Processes or converting coal te synthetic
gas), %122
Synthetic ail frem coal (Catalytic hydragenaticn in
autaclave at 140-210 etm up to 4787 in presence of
ammonjum molybdate and Sa chloride or 2Zn chloride gave
crude oily gesy coke, &nd water; hydrorefining with CoO
and Mo oxide an Al oxide fcllawed by cracking), 6877
Tar, gas, and char frer coking and ncncoking coal or
tignite (Preparaton of clean coal gas}), 174
Technolcgical pracess analysis of the gasification of raw
coezl using nuclear energy {Manufacture of gases from
coel and lignite reviewed; 9 references), 5157
Thermal decompasition ¢f Siberian ccals during slow
heating (Laboratory-scele distillation on coais of
different ranks; calorifjc values of gases obtained
ranged from 2830 to 5680 keal/m3), 7119
Thermal decomposition of solid fuels with the aid of
metallic heat carriers (Labaratary spparatus with peat
or coal sixed with setal spheres heated to 500-7000 by
induction furnace), 7120
Thermal treztment of certein Kirgizie and Kazakhstan
coals in reterts (Ccals heated tc 460-8500 in bronze aor
stee)] tubular retorts in resistance furnace), 7118
Thermal treztrment of breun cozl for its use for power
productian (Use of electrically heated retort), 7121
Undergraund gasificeticn of fuels. Underground
gasification of Lisichansk coal (Use of O-enriched
stear—2ir blast (66-74X C) resulted in gas containing
15% N, 40% CO;, and 45X% CC + H), 4765
Underground gasification of caal ir & steam—oxygen—air
blest (Experiments with blast rate of 900 and 1400
normal cu. me./hr at 0 concentration in the blast of 85—
70%), 479%
Zonal characteristics of the gasification process of a
coal seanm in a channel and the scheme of gas production
(Average composition of gas produced in 90-m-laong
channel: CH, 2, CO 4, H 16, CO, 17%), 4575
COAL GAS/PURIFICATION
35 equations for reacticns cccurring in gas purification
with fron axide, 305

Absorption af hydrogen sulfide and ammonia from gases
(Using ammanisz polythicnate and ammonium thiosulfate},
206

Adsorpticn purification of caoke gawx fram organic sulfur
compcunds and heavy hydrocarbons. II. Investigation of
adsorption methods of purification by using industrial
coke ges (Use of activated carbon as absorbing agent),
948

Analysis of a2 dynamic wmodel for the two—stage
monosthanolamine purification af coke cven gas by
thegory-of-graghs methcds (Analysis of dynamic model of
2-stage extraction of CO; and H,5), 18S2

Apparatus and method or purifying gases containing
ammonia and hydrogen sulfide (Washing in a spray of
dilute, aquecus ferrous sulfate}, 1610

Apparatus and method for purifying gases cantainming
ammonja and hydrogen sulfide (Coke-oven gas passed
through spray af FeSQ, sclution; HpS reduced from 8q/m3
to 1 ppN and NHy from 10q te 20 mg/m3), 1613

Applicatian of fluidized-salids technique to coal gas
purificetion (Use of Fe cxide as purification meterials
comparison of two methods), 728

Application of the fluidized solids technique teo ceoal-gas
purification, 723

fppraisal of the operation of a gas pressure purification
plant in the coking works ''Zdzieszowice'?, 1494

Benfield process (Removal of C dicside, H sulfide, and
COS from =our natural gas and raw gases praduced during
menufacture of substitute natural ges by partial
oxidetfon af coal or ¢il ar by naphtha reforming), 1957

Burning of ammonia in coke-cven gases with simulitaneocus
burning of the hydrogen sulfide {(Conversion ¢f ammonia
tc N and water and of hydrogen sulfide ta §), 1394

Catalytic purification cf ccke oven gases (Twoc reactors
with Pd catalyst; gas first passed through
hydrogenation equipment), 1375

Cleaning and purificati{en of gas by ethanolamines
(Removal of CU, and H,S; review with 29 references),
899

Cleaning cake-cven gas by the Stretford pracess, 132§

Coal gas (Washing with armaoniaczl liquer, cuprecammeoniacal
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salution, and kerosene), 224

Coal gas (Extraction of NH; and H,S from cozl gases to
farm (NH4)250, and S), 228

Cozl gas as a substitute for synthesis gas Ir the
Fischer--Tropsch synthesis (Removal of O from cozl gas
by passage aver Cu turnings at 320-509; gas freed of S
by passage over alkalized FepOz at 2500; catalyst of
100 Co,y, 5 ThO,, 8 MgO, 80 kieselguhr), 6€71

Coal—gas purification (Remaval of NHzs HpS, and (CN)z by
washing with lyes containing ammonium pelythicnate and
(NHq )2S203)s 230

Coal gas purification in the Leopoldau gas works (Gas
scrubbed with solution containing free apmonia,
combined ammonia, thiosulfate, sulfate, thiccyanate,
hydrogen sulfide, and hydrequincne), 138§

Coke oven gas free from acidic gases, 2075

Coke oven gas (NHz, HzS5s and HCN removed by scrubbing
with waste liquor from steel pickling), 1272

Collection of ammonia, benzene, and hydrogen sulfide
[ from coke-aven gas] (S used to manufacture (NHy)aSOs;
benzene caollected with wash cil and activated carbon),
461

Conversion of carbon monaxide (Removal of CO and S—
containing compounds from coke—oven gas; gas washed
with solution of sada and anthraquinonesulficnic acid as
catalyst; diagram of apparatus), 1356

Converting cocke oven ammonia and hydrogen sulfide
(Secrubbing coke-oven gas with water te remove ammania
and H sulfide), 1400 . -

Cooling and washing of ccke overn gases, and simultaneous
removal of ammonia, hydrocgen sulfide, and other acid
components (Gas cooled to ca. 459 in 1lst indirect
cooling stage and then to ca. 209 ir 2nd direct stage),
1536

Cyclic process for removal of hydrogen sulfide and
ammonia from coke—oven gas (HpS scrubbed selectively
with NH,OH; NHz bound by aqueocus solutian of
(NH, YHzPO,—~( Nty ) HPOs )y 1726

Dedication of the Dorsten pressure gasification plant for
bituminous coal (Lurgi gas producer modified so coals
of Ruhr region could be gasified with 0 and steam at
20-30 atm), 4301

Desulfurizing gas containing hydragen sulfide (HzS and
HCN removed from cocke—cven gas by scrubbing with
aqueous NaxCOz), 1986

Desulfurization 'of coke~cven gas (H»S and NHz scrubbed
from coke—gven gas in several stages), 1Z1E

Dry purification of gas (Removal of HoS and tar draplets
by passage through finely divided coke at 18 to 339),
537

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

Electrostatic gas purification at the Stuttgart—Caisburg
coke oven plant (Efficiency for remcval af tar, .
naphthalene, NO, 1ight oil, HCN, and H,S§), 910

Elimination of sulfur and carbon dioxide from ccke-aven
gases by means of ammonia water under pressure (13 atw
pressure ), 321 '

Experimental installation faor coal—-gas purification under
atmospheric pressure in plate and bell-jar washers, 700

Extraction of hydrogen sulfide and hydrogen cyanide from
gas mixtures containing carben dioxide (By scrubbing
under pressure with benzene or xylene), 1098

Feld processes for the extraction of ammonia and hydrogen
sulfide from coal gas (NONE), 263

Gas purification (Removzl of H;S and other impurities
using Fey, Ni, and Sn group and their compounds as
catalysts), 319

Gas purification (Removal of NHz and § using wash liquor
containing an Fe compound ir suspension), 290

Gas purification (Tar and moisture condensed by spraying
gas with NHy; use of alkaline sclution, such as NapClCz
to remove HpS, HCN, and NHz), 886

Gas purification (Remaval of HpS and HCN), €64

Gas—-purifying materials (Removal of S or HCN from coazl
gas or producer gas using porous nodules of Fe oxides
and sawdust to which is added resin-containing
agglomerant that forrs gel in the mass), 480

Gasification of fuels. Purification of ccoke oven gas at
transwission pressure in the Ruhr region (Gas is passed
through tar precipitator and HCN washer at normal
pressure and then compressed to 10 atm; HaS and NHz are
later removed), 4318

Girdler process for gas purification (Ethanolamines as
absorbers of CO; and H,S), 307

High-BTU gas from coal, §313

Hydrogen sulfide removal from coazl-distillation gases
(Use of ammoniacal liquer; equipment description), 1214

Hydrogen sulfide from coke-oven gas (H.S, HCN, and CO:
recovered from coke—oven gas by absorption in NaxCOz
sclution; equipment), 1290

Modern practices in gas purification and hydrecarbon
recovery, 917

New commercial application of the Walter Feld
polythionate process, 265

New process washes coke—cven gas with waste pickle liquer
(Removal of NHz, HzS, and HCN), 901
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Operation of the ''Manchester'* liquid purification plant
at Linacre, Liverpool (Removal of H,S and HCN by
Manchester prccess ), £36

Perox plant for removal cf hydrogen suilfide from coke-—
cven gas (NH; and H,S re aremcved by washing after
rercval of naphthalene; crerating details of plant and
costs are discussed), 951

Pilot-plant studies of the hot-carbcnate process for
remcving carben dioxide ard hydrogen sulfide (Removal
of CC, and H,8 from gas mixtures necessary in
synthesizing liquid fuels from coal), 1280

Principles cf coel~gas purificaticn (Review of varicus
physical~-chemical methods), 704

Frogress in the utilization of nitrcgen and sulfur in
cozl (Review of processes and equipment for purifying
coal gas and recovering by-products), 421

Purification of coal or coke-oven gas (Removal of H,S and
HCN by washing with a neutral or acidic aqueous
solution cf CupSO4 ), 1118

Purificaticn of coke-oven gases and production of a
corbustible gas rich in hydrogen and carboen mcnoxide
{(Crude coke-cven gas gurified and most of ar,
arcmatics, naphthalene, nitrogen compounds, and S
compounds removed using steam and oxide cr sulfide
catalyst), 1371

Furificaticn of fuel gases (Coal geas containing HCN, H,S,
and NH3 weshed with aqueous suspersicn ccntaining Ni,
polysulfide and fine § particles), 1820

Purification of coke-oven gas frecr hydrcgen sulfide bty a
solution of moncethanolamine under pilot-plant
cenditions (Absorption of H,S and Ci, by technical
monoethanclamine ), 1199

Purification of gases containing hydrocarbons and
hydrogen sulfide (By low-temperature absorptionr witn
toluene or xylene), 1049

Purification of distillation gases (Removal of NHy, H,S,
and HCN by washing), 616

Purification of a coke-oven gas (Purification under
pressure fcr removal of naphthalene, absorption of
benzene hydrccarbons and hydrogen sulfide, removal of H
cxides, and drying), 1775

Purification of coke oven gas {Gas containing HCN, NHj,
and HpS purified by washing with aqueous S suspension
to give NH(SON, (NH,);$,03, and sclid §), 2013

Furification of carbon mcnoxide-containing gases (CGC-
containing gases, especially those produced by dry
distillation or gasification of fuels), 883

Purification of coke—oven gas (Recovery of hydrocarbons
from coke-oven gas by activated charcoal increased when
charcoal already used once for this purpose is
connected in series before adsorption columns; NH,,
CioHey 8nd H,S separated first), 989

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 NO by suitable absorbers), 1406

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 1100~1200° tc SO, tc be recovered as
H2SC4y sulfate, or sulfite), 2048

Purification of coal gas (Residues, dust, etc., remcved
hydraulically; then gas is cooled and heavy tar and
medium oi)l are condensed fractionaliy), 1125

Purification of lignite coke gas by the Girbotol process
without pressure (Absorption of CG, and H,S by
NH,CH,CH,0H, NH(CH,CH,OH },, N(CH,CH,0H )5, and an
alkaline solution of sulfosolvan B (CuHaO,NK) was
studied in especially designed apparatus), 1257

Purification of industrial geses (Removal of H,S and CO,
from coal distillaticn ges by scrubbing with aqueous
NH; solution), 986

Purification of coke-oven gas by removal of CO, and H,S
with ethylamine (Gas treated with N2 arsenate solution
and bog iron ore to remove most of H,S; cycle gas then
compresses and scrubs in series of towers with H,0O,
CoHgNH2, caustic, and H,0 again), 1006

Purifying a fuel gas containing hydrcgen cyanide,
hydrogen sulfide, and smmconia {(Gas scrubbed in aqueous
alkali solution containing small particles of S to
remove 95X aof HCN, 90X of H,S, and 30X of NHy), 20S6

Purifying coal gas, etc., 210

Purifying gases (Wet purification of such gases as coal
gas), 481

Purifying coal or similar gases (), 215

Purifying coke-oven, etc., gases (Removal of § compounds
and CO, by washing with high boiling hydrocarbons or
phenols), 253

Purifying coke~oven gas (Removal of NHy, HCN, and S), 482

Purifying gases such as those from coal distillation
(Scrubbing with liquor containing iron or mangenese
compounds ), 216

Purifying fuel gases (Desulfurfzation by passing over
nickel, cobalt, or copper compounds), 218

Purifying cosl gas, etc. (Use cf Fe,05, Fe(OH), or Ni
salts in suspension for gas purification in the form of
freely falling liquid film), 248

Reactions involved and reaction velocities for the

regeneration of the scrubbing solutions in the metal
thionate processes for purifying coal gas from armrcnia
and hydrogen sulfide, B8€S

Reactions involved and the reaction velocities for the
regeneration of the scrubbing solutions in the metal
thionate processes for purifying coasl gas frcr amronia
and hydrogen sulfide. Manganese sulfate process, 860

Recovery and utilizaticn of nitrogen and sulfur produced
in coal carbonization (Recovery as useful products),
688

Recovery of the by-prcducts nitrogen and sulfur in the
coke and gas industry (Descripticn of liquid
purification with reccvery of § and description of Bahr
process ), 239

Recovery of chemicels from underground coal gasification
gas in & large-scale laboratory apparatus (Pilot-scale
laboratcry apparatus), 5035

Rectisol process (Purification of crude gas produced by
coal gasification), 19€£

Reducticn of atmospheric pollution. Volume 1. Main
report. Final report June 1970--June 1971. See alsc
Volume 2, PBE~-210 674 (Reduction of SC., nitrogen
oxide, and particulate emissions in flue gas by use of
fluidized bed coal combustion process with added
limestone or dolomite), 1597 (PB--210 &73)

Reduction of atmospheric pollution. Volume 2. Appendices
1-3. Final report Junr 1970~-Jun 1971. See also Volume
1, ¢#B--210 €7 and Volume 3, PB--210 675 (Reduction of
S0,y nitrogen oxide, and particulate contents of flue
gas by fluidized bed combustion of coal), 1595 (PB--210
674 )

Keductien of atmospheric pcllution. Vclume 3. Appendices
4-9. Final report Jun 1970~-Jun 1971. See also Volume
2y PB--210 674 (Reduction of SO, content of flue gas by
fluidized bed combustion of coal), 1598 (PB--210 675)

Regenerator process for the separation of coke-oven gas
(Coke-oven gas after removal of tar and ammonie, is
cooled to eliminate impurities such as benzene, S
compounds, carbon dicxide, water, nd methane), 1351

Removal and recovery of ammonia and sulfur from coal-
distillation gas (Removal and recovery of H,S and NH,
without addition of any reagents), 760

Removal of hydrocyanic acid, ammonia, and hydrogen
sulfide from coke-oven gas (Scrubbing with ammoniacal S
suspension containing polysulfides to remove HCN;
treatment with NH3 soluticn to remove H,S), 887

Removal of sulfur and nitrogen from coal-tar and coal~gas
light-oil fractions (Compounds of-S and N from aromatic
hydrocarbon fractions produced in destructive
distillation of coal removed by hydrogenation: S and N
converted to Hp,S and NH,, resp.), 1269

Removal of HCN, H,S, and NHj; by washing with (NKy )2520,
and (NH4)25,06y 362

Removal of hydrogen sulfide and ammonia from coke oven
gas (H,S and NHy; removed by scrubbing gas with solvent
containing As compound catalyst), 1776

Removal of hydrocyanic acid and organic sulfur compcunds
from coke-oven gas (Gas purified by scrubbing with
solution containing As and hydroquinone or
naphthoquinone), 2028

Removal of ammonia and hydrcgen sulfide from gas by means
of thionate solutions, 348

Removal of acidic constituents from gases (Removal of
HCN, H,S, and NO from coke~oven gas using hydrated
FeQ), 932

Removal of hydrogen sulfide from gases (Absorption-
desorption process), 1267

Removal of H,S, CO,, and HCN from coal gases by
absorption with alkali metal compound and boric acid
mixture, 317

Removal of ammonia and hydrogen sulfide from coke oven
gss (Two-step washing process; catalytic oxidation
gives sulfuric acid), 1%2¢€

Removal of hydrogen sulfide and carbon dioxide from gases
(Gases, such as those from carbonization of coal, freed
from H,S and CO, scrubbing with alksline liquid
containing O carrier), 1174

Removing ammonia and hydrogen sulfide from coal-
distillation gases, etc. (Treatment with solution of
thionate or thiosulfate of heavy metal such as Fe, Mn,
or 2n), 241

Removing ammonia and hydrogen sulfide from gas mixtures
(Catalytic oxidation of H,S to SO, then washing with
(NH4)25,03, (NH,),S03, or NH,HSO;), 360

Removing ammonia and hydrogen sulfide from coke-oven gas
by means of sulfurous anhydride, 577

Removing ammonia and hydrogen sulfide from gases such as
cold coke-oven gas (Scrubbing with H,SO, and aqueous
solution of monoethanolamine), 443

Removing ammonia and hydrogen sulfide from coal gas
(Washing with FeS,0, and Fe(OH),), 217

Removing carbon dioxide, hydrogen sulfide, stc., fros
gaseous mixtures such as coal gas, natural gas (Using a
solution of a compound of an alksli-forming metal and a
phenol in properties to form an immiscible phase in the
absorbent liquid), 389

Removing cysnides from coal gas by scrubbing and thermal
decomposition (Gas scrubbed with ammoniacel alksline
solution containing suspended S to capture cyanides as
NH,SCN), 2061

Removing gaseous weak acids such as H>S and CG, fros



geses such as coal hydrogenation waste gases (By
scrubbing with 2 sciution of Na
diethylenetriaminediacetate or other salt of an alkali,
alkaline earth, or strong organic base with an
aminccarbaxylic acid containing at least 2N atoms and
derived from ethylenediamine or a polymer), 528
Removing {mpurities frorm distillatiaon gas (Removal of S
and HCN using bog iran cre or alkali-containing FeaOsz
hydrate }, 29€
Keview on primary processes of purificatiorn of cozl gas,
410
Scrubting cf caal-distillaticn gas (Removal of
nzphthalene, HS, HpG, 2nd benzene f{rom coal
distillation gas as high pressure}, 950
Scrubbing ammonia, hydrcgen sulfide, and carbon dioxide
from coal-distillation gases (Using H,0 or aqueous
NH; ), 600
Selective absarption cf hydregen sulfide (From cocke—cven
gas using carbonates and sulfides of alkali metals),
3¢
Selexcl process {(Gas purification and removal of H
sulfide, C diaxide, COS, wercaptans, etc., from gas
streams by physical abscrption), 1964
Separating asmania and hydragen sulfide from gases
(Ammanium thicsulfate, amrcnium polythionates, and
ammonium sulfite-—bisulfite), 278
Separatinrg asmaenia and hydrcgen sulfide from coke-oven
gas (Remaoval as NH,HS), 562
Separating H,S and NH; from cake-oven gas (Caoling at
approximately atm pressure tc 0% {c separate
naphthalene and water then further cocling te —40 to -
50 to separate NH; and H,S), 58F
Separation of carbon dicxide, hydrogen sulfide, and
orgenic sulfur compounds from coke~oven gases, 1036
Separation cf sulfur and ammcnia fram hat gases {Coke~
cven gas; gas cooled and washed with ammoniacal
sclution tec absorb HzS and HCN; gas scrubbed to remove
NH3), 1027
Separatian af hydrogen cyanide and sulfide and nitrogen
oxides from coal distillation gases (Gases are free
fror tar), 995
Separation of tar, naphthalene, ammcnia, hydrogen
sulfide, hydrogen cyanide, and pyridine from coke—oven
gas (Gas scrubbed with asmcnizcal liquer), 1175
Synthetic crude ofl fror coal (Carbcnizaticn of co2l and
hydrotreating of coal tar products), 6919
Tar, ges, and char from caking and noncoking coal or
lignite (Preparaton of clean caal gas}, 174
Ten years af experfence at the pressure-gasification
plant at Most (Czechoslovakia) (Gasification ratic of
steam toc axygen), 4188
Treatmant of gases containing hydrogen cyanide and
hydrogen sulfide (HCN and H,S remaved with zlkaline
sotution)y 2027
Treatment of ccal-distillation gases (& methed for
removing NHay HzS, and HCN in which the products of
each step are recycled for use in preceeding steps of
the cycle), SE6
Washing of ccal gas with liquar camprising ammonium
polythionate and ammcrniur thigsulfate, 222
Wet pracess far the removel af hydrogen sulfide from
coke-oven gas (Scrubbing with a suspension of
(NH, )yFeCNg ), 381
Wet purification of coal gax, 232
Wet purificatien of gases such as thase from coal
distillation (Removel of NHy, HS, and a2 benzene
hydrocarbon by scrubbing with an acid sclution of NH.
thionate, sulfite, or bisulfate fcllowed by oxidation
(hest and catalyst) then washing ail treztment to
remove hydrocarbons), 518
wet purificaticn of coke-oven gax (Use of Na ferroccyaride
(NH4 )2S04y NH3, and FeSQ, in purification of coke—oven
gas), 437
Zinc process far extraction of ammaenia and hydrogen
sulfide from [coal) gas, 238
COAL GAS/PYROLYSIS
Influence af the coking temperature on certazin raw coke-
gas chemical products (Increase of coking temperature
from 1350-60 tc 1370-809 affected products; yield of H
sulfide, HCNy and ammonia increased with temperature),
7140
CGAL GAS/REDUCTION
Coal gasification (Gas cantaining 94.8% CH. 2and solid
fuel containing 0.72% S of high calorific vailue
manufactured by 2-step process; final product of
wethane 94.8, carbon dioxide 1.14, CO 0.06, H 2.0, and
N 2.0%), 5456
COAL GAS/REFINING
Rostin processes for desulfurizing gas and far refining
coal gas and benzene (Rermoval of HpS by bubbling

through NH.OH which is circulated over Cul), 411
COAL GAS/REVIEWS
Chenicals from coal (Review (fc 1962); no references), 41
COAL GAS/SCRUBBING
Coal gas purification in the Lecpoldau gas works (Gas
scrubbed with sclution containing free ammonia,
combined ssmaonia, thicsulfate, sulfate, thiocyanate,
hydrogen sulfide, and hydraquinone), 1385
Coke oven gas (NHs, HyS, and HCN remaved by scrubbing

with waste liquor from steel pickling), 1272
Converting ccke oven asmonia and hydraogen sulfide
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¢ Scrubbing coke-oven gas with water to remove ammcniz
and H sulfide), 1400

Desulfurizing gas contazining hydrogen sulfide (E,S end
HCN removed from caoke—oven gas by scrubbing with
aqueous NapCOgz), 198€

Desulfurization of cake—aven gas (HzS and MHz scrubbed
from coke~oven gas in several stages), 121§

Desulfurization of coke—oven gas (Ccke-oven gas scrubbed
to remove hydrogen sulfide with NH,CH cantzining
(NHq )2804s (NHy )2S203, and NH,SCN), 1989

EPA alkali scrubbing test facility: sodium carbanate and
limestone test results. Final rept (Initial results of
testing prototype wet lime-~limestcne scrubbing facility
for removing S0, particulates from flue gas), 2017
(PB--225 041/3)

Facility of scrubbing hydrogen sulfide from coal gas in
the gas works at Ceske Budejovice (Tower scrubber
filled with Raschig rings), 142§

Modern oil—absorption plants for light-—cil recovery (from
manufactured gas) (Review of patents), 7361

Purification of indusirizl gases (Rewoval of HzS and CO2
from coal distillation gas by scrubbing with aqueous
NH3z solution), 986 . N

Remaval of hydrogen sulfide from coke-oven gas with
patash solutions in scrubbers with forced-jet atomizing
plates (Use of KOH sclutiens to remave HpS; spray-jet
plates more effective than packed columns), 1243

Removing cyanides from ccal gas by scrubbing and thermal
decomposition (Gas scrubbed with asmoniacal alkalige
solution containing suspended S to capture cyanides as
NH,SCN), 2061

Serubbing of coal—-distillation gas (Removal of
naphthalere, HzS, H0, and benzene from coal
distillation gas as high pressure}, 980

Separation of sulfur and ammonia from hot gases (Coke~
oven gas; gas ccoled and washed with ammcniacal
solution to absorb HpS and HCN; gas scrubbed to remove
NHz), 1027

. Separation of "tar, naphthalene, ammonia, hydrogen
sulfide, hydrogen cyanide, and pyridine from coke-oven
gas (Gas scrubbed with amwmoniacal liquor), 1175

COAL GAS/TRANSPORT

Long~distance transmission ¢f gas from warks making gas

by carbonization and high-pressure processes, 3E€1€
COAL GAS/VAPOR CONDENSATIGN

Gas condensate” from the underground gasification of

coals, 5102
COAL GAS/WASHING

Ammonia~hydrogen sulfide cyclic washing process far coke~
oven gas (95% of H,S removed from gas compared with 85%
in usual processes), 2001

Coenversion of carbon monoxide (Removal of CO and S—
containing compounds from coke—oven gas; gas washed
with selution of soda and anthraquinonesulfonic acid as
catalyst; diagram of apparatus), 1356

" Desulfurization of coke—oven gas with arsenic-soda
solution (Coke—oven gas ccntaining HpS washed
countercurrently with sclution containing Na
thiosulfate, Ha thiacyanate, and As oxide), 1360

Liquid reagents for the final remcval of hydrogen sulfide
from gases (Alkaline Zn slurry reagents are effective
for final purificatien ¢f coal gas cor mixed gas)y 1059

Methods of hydrogen sulfide remcval from coal gas with
the aid of azmmonia water (Review of earlier metheds),
1079

Purification af fuel gases (Coal gas containing HCN, HaS,
and NHs washed with aqueous suspension containing NHa
polysulfide and fire S particles), 1820

Purification of coke oven gas (Gas containing HCN, NHa,
and HpS purified by washing with aqueous S suspension
to give NH,SON, (NH4)2S203, and solid S), 2013

Removal of sulfur—containing arganic compounds frem coke
oven gas (Coke—cven gas washed with higher-boiling
fraction of crude benzene), 1412

Removal of organically bourd sulfur from crude coke oven
gas (Light oil obtained during coking used to remove S
by washing), 1438

Removal of ammonia and hydrcgen sulfide fram coke oven
gas (Twa-step washing process; catalytic oxidation
gives sulfuric acid), 1528

Separation of sulfur and ammonia from hot gases (Coke~
aven gas; gas cooled and washed with ammoniacal
solution to absorb HoS and HCN; gas scrubbed to remove
NHz)s 1027

Washing of hydrogen sulfide from coke oven gas (Washing
with ammonia-containing water), 1521

Washing out hydrogen sulfide from coke—oven gas (H
sulfide washed from coke—oven gas with N2 carbonate-
containing sclution of Na arsenate), 1413
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115ynthetict! natural gas from coal (Research on
production of CH, directly from cocal), J442

8.G.Ae coal gasification research, 349

Action of steam on brown ccal from the view-point of gas
equilibrium (Steam in equilibrium with gases above
5000), 3640

Additional gasification tests (Tests on gasification of
coal and on fresh and partly rotten wood), 3429
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Advanced ccal gasification system for electric power.
Annual! technical report for the period August 9, 1972-
June 30, 1973. Research and development report No. 81,
{nterim report No. 1 (Fluidized bed process using coal,
airy and steam for gasification and limestone/dolomite
for desulfurization), 5412 (NP-20128)

Advanced methods of oil end gas production from fossil
fuels. Subpanel report VII used in preparing the AEC
Chairman's report to the President, 5553 (WASH-1281-7)

Advances in the technique of gasifying fine, high-ash
coal under pressure (English translaticn), 4057

Aerodynamic gasification of a coal bed, 5014

Alkali carbonste and nickel catalysis of coal steam
gasification (For production of methane and carbon
dioxide), 54€8

Alternative methods of high-temperature carbonization
{Use of continuous vertical retorts for production of
525 B.t,u. gas), 102

Analysis of the phenomena of gasification of solid fuels
for different types of gas producers, 3381

Annual report cf research &nd technologic work on coeil,
fiscal year 1949 (Discussicn of ccal mining,
preparaticon, storage, ut{lifzation, carbonization,
gasification, liquefacticn, and synthetic-fuel
demonstration plants), 3709

Annual report cf research and technologic work on coal,
fiscal year 1945 (Includes studies on carbonizetion of
American coals; gasificaticn of subbituminous coal and
lignite; and reaction mechanisms in hydrogenation of
coal ), 6142

Annual review of fuel technology in Japan (Review of cocal
mining, coal cleaning, synthetic gasoline, city gas,
and gasification industry), 3180

hpparatus for the gasification of solid fuel powder under
sirultanecus liquefaction of the ash (Fuel injected at
bottom of reactor), 4626

Apparatus for gasification of solid fuels (Unit for
obtaining efficient gas-solid contact, especialiy for
use in gasification of coals and cokes), 4864

Apparatus for synthesis-gas manufacture, 4480

Apparatus and method for desulfurizing and completely
gasifying coal (Patent), 5625

Apparatus for gasifying lignite, 3445

Apparatus for gasification of caking-type coal, 4785

Applicability study. Coal gasification process. Final
report, 5288 (PB--208 944)

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

Application of the Fischer-Tropsch process at the
Lutzkendorf plants of the Wintershall Company
(Compariscn of merits and disadvantages of Schmalfeldt-
Wintershall and Winkler processes for gasification of
lignite tc obtain gas suitable for Fischer-Tropsch
process ), 6160

Application of nuclear process heat for process
techniques (Coal gasification and petroleum cracking),
5229 (AED~CONF-71-100-18)

Appraisal of future United States power sources (Coal
gasification as a means of supplementary energy
sources ), 3145

Apprcaches to new coal chemical industry (Treatments of
powdered coal), 4191

Ash problems in pressure gasificaticn (Formation of
sintered lumps and coked layers of ash lead to
disturbances in production of generator gas from broun
coal), 4952

Assessing advanced methods of generaticn, 5403

Atomic Energy Commission--Bureau of Mines process heat
reactor program. Quarterly progress report, May 1--July
31, 1962 (Constructicn of 250~psig pilot scale He
recycle loop), 4833 (TID-19443)

Atomic Energy Commission--Bureau of Mines process heat
reactor program. Quarterly progress report, November 1,
1962-~January 31, 1963 (Tests on Induction-Heated
Simulated Nuclear Reactor (ISR) for producing
superheated steam, heat from high-temperature He to
reform natural gas, and He-~graphite and N--graphite
suspension), 4882 (TID-19552)

Atomic Energy Commission--Bureau of Mines process heat
reactor program. Quarterly progress report, February
1-~April 30, 1963 (Tests on fixed-bed coal gasifier in
He-recycle system), 4883 (TID-19553)

Atomic Energy Commissicn--Eureau of Mines process heat
reactor program. Quarterly progress report, February
1--April 30, 1962 (Fabrication and testing of
Induction-Heated Simulated Nuclear Reactor (ISR)
gasification system), 4835 (TID-19551)

Balanced-pressure pilot reactors (Direct gssification of
coal at pressures up to 2000 psig and temperatures up
to 22009F), 4975

Basic principles and applications of fixed-bed
gasification, 4061

Basic trends of research on application of cxygen in the
gasification of low~grade fuels (Review), 3394

Basic trends in the gasification of soclid fuels, 5570

Behavior of nickel methanation catalysts in coal-steam
reactions. Paper No. 14 (Cne-step gasification and

methanation), 5267

Behavior of activated bituminous coal and low-temperature
coke in low-temperature carbonfzation and gasification
in a current of steam, 101

Best substitute for petrol may be petrol, 7028

Bibliography of investment and operating costs for
chemical and petroleum plants, January-December 1969,
5144 (BM-IC-8B478)

Binding sulfur in the process of energy generation
(Gasification of coal in the presence of dolomite
reduces sulfur content of gas; coal pyroclysis in the
presence of hydrogen and calcined dclcmite is discussed
also), 1639

British Coal Utilization Research Association research on
coal gasification, 3763

British gas experience of high pressure gas-making
prccesses (Review of British work), 5344

Brown coal as a raw material for gas works (Review of
different methods), 4807

Brown coal semicoke for the production of generator gas,
3642

Bureau of Mines research and technologic work on coal,
1964, 4939

Bureau of Mines Energy Program 1971. Information circuler
(Environmental aspects of the extraction, processing,
and utillzation of coal), 45 (PB--211 456)

Burnham Coal Gasification ccmplex (Plant tc produce 972
Btu SNG), 5478

Burning .of anthracite plates for the purpose of studying
production of water gas (Use of oxygen—enriched afir and
steam; gas produced has heat value of 2460 cal/m?),
3224

Calculation of favorable conditions for the gasification
of coal (Theoretical treatment of complete gasification
reactions), 4469

Calculation of indexes of the gasification process of
solid fuels under pressure (Method for calculating
indexes of gasification process at 10-20 atm; results
agree well with operational data), 4752

Calculation of gasification equilibria, 3382

Calculation of gas yields from coal gasification, 3645

Carbon monoxide and hydrogen from powdered coal
(Gasificaticn with O and steam at about 100 Ib/in2
pressure), 3815

Carboni2ation and gasification of carbonaceous solids
(Carbonaceous materials carbonized in fluidized bed to
remove part of volatiles), 168

Carbonization and gasification. Catalytic production of
methane, 3534

Carbonization and gasification of coal (Production of
53,000 ft3 of 309 to 31€ Btu gas/ton coal), 3336

Case for synthetic pipeline gas from coal and oil shale,
5086

Catalysis of coal gasification at elevated pressure
{(Research on catalysts), £469

Catalyst for Fischer--Tropsch synthesis (3 to 15% Si
incorporated in Fe catalyst), 6438

Catalytic action in the process of gasification in the
fluidized bed (Effectiveness of 50X Fe,0, plus 50%
CuCl,, K,CO3, and NaCl as catalyst), 4729

Catalyzed hydrogasification of coal chars (Analysis of
char samples), 5467

Changes of combustion properties of gas produced by seans
of pressure gasification of coal after carbon dioxfide
removal and carbureticn, 5003

Chemical mining of coal to avoid stripping, 5410

Chemical processing of brown coal (Relative merits of
various methods), 3654

Chemicals from coal: illusion or reality (Feasibility of
econoxic production of petrochemical feedstocks), 5632

Chemistry of gasification with reference to ssall
producers (24 references), 3342

Chemistry of the carbon-steam reaction, 5023

Chemistry and physics of combustion, gasification, and
wetallurgical processes (Reactions include Mn0, FeC,
Fe,03, or Fes0, with C0O), 3529

Chemistry and physics cof entrained coal gasification,
5470

Clean conversion of coal to electric power: a dollar snd
cents approach, 2133

Clean energy from coal technology, 2099

Clean energy from coal: a national priority. 1973 annual
report, calendar year 1972, 5429 (NP-19963)

Clean fuels from coal. Introduction to modern processes
(Review with 29 references), 6995

Clean fue! gas from coal by gasification (Removal of
502), .26

Clean fueis from coal, $324 (PB-224530-6-GA)

Clean fuels from coal gasification, 5€26

Clean fuels from coal -~ an alternative to SNG
(Description of methyl-fuel process), 5503

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: a past and future king (Describes H-coal
liquefaction process and oxygen~enriched gasification
process ), 5569

Coal. Black magic (Technologies of coal desulfurization,
coal gasification, and sulfur dioxide erfssion control



are described), 1765 (PB--213 032/6)

Coal and char transfcrmetion in hydrogasification, 5038

Coal and char transformation in hydrogasification, 4992

Coel and clil-shzle 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)

Coa)l as & raw material (Lecture with 60 references), 2870

Coal as & chemiczl raw materlal (Ferecast of chemiezl
treatment of coal; coal hydrogenation; production of
jet fuels; production af fuels of high calerific
value), 6801

Coal as clean fuel — & challenge (Levelapment of new
fuels by gasification and liquefaction), 55é&2

Coal carbenizaticn, tar refining, and cocal gasification
(Descriptive), 12%5

Ccal! carbonization and gasificatior (Production of coal
gas and water gas), 135

Coal corversicn process (Coal converted to hydrocarbons
end O-conteining organic compounas), 5174

Coal feeding to & high~pressure gasificatien process
(Finely divided coal at atmospheric pressure mixed with
carrier gas at pressure atave that of gasification),
5008

Coal gasification (Use of fluidized bed), 4122

Ccal gasification and the ccel mining industry (Various
gasification prccesses are reviewed), S133

Coa! gasificatian - an alternative in clean energy
producticn (Technical, environmentzl, and eccnowmic
sspects of proposed plant), 5516

Coal gasification. Low BTU for power station emission
contral (Efficiency of gasificatian plant is 80%), 5382

Coal gasification. Converting ccal intoc nonpalluting fuel
atl (Discussion of liquefaction aver gasification;
liquefaction requires less chemical transformation and
hydrogenation: energy conversion efficiency af
liquefacticn is about 7B% vs. 60% for gagification;
liquefaction plants have wmuch spaller water requirement
end water pollutfon problems thaan gasificetion
plents; )y 5333

Cual gesificeticn {(Production of high-methane-content
natural gas =subtitute), 5566 '

Ccal gasification (Water gas with Increased H content
prcduced continuously ferming gas permeable bed of coal
and spent coal particles; it is permeated with O-
containing gas prehested to 1000-1B00¢F ta raise
temperature in bed tc 2200-25009F, cause crbonization
and yleld flue gas), 7027

Coal gasification (Improved process for producing
pipeline-quality gas), 5426

Cozl gesification unit completed at Missouri gas
synthesis plant (For production cf synthesis gas), 3643

Coal gasificatian: low B.t.u. gas faor power station
emission control, 5439

Cozl gasification: design of a coal-ocii-gas refinery,
5440

Coal gasificatfon circulates molten salt (Molten sodium
carbonate supplies heat and also catalyzes the basic
reaction}, 5239

Coel gasification takes on a new lock (Current
gasification projects in the USA (1974)), 5616

Coal gasification in a low-pressure, low-residence—time,
entrained flow reactor, 5466

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

Cozl gasification: how best, how scan (Evaluation of
processex), 5549

Ccal gasification. A bibliography with absiracts, 5482
(NTIS-WIN-73-13)

Coal gasificatian process (Cocal particles are oxidized by
nolten sadium sulfate in an excthermic reactionr), 5384

Coal gasification (Reaction of aquecus slurry of coal or
cchke with O above 18009F and 100 psig toc produce CO and
H), 5182

Coal gasificaticn for electric pawer generation — process
conditions: effecting caontaminant (Design of plant),
5501

Coal gasification: can [t stage a comeback (Problems in
substituting ges produced far natural gas), 5294

Coal gasification: a technical descriptian, 5404

Coal gasification. Two-stage coazl caombustion process
(Two-stage coal combustion process consists of
dissolving caal in molten Fe where coal-fixed C and §
are raquired, and coal valatiles cracked emitted as CO
and H), 5335

Coazl gesification technology at center stage (State—of-
art report), 5279

Cozl gasification with axyger and steam (Theoretical
approsch proposed for study of gasification of coal ),
5249

Coel gasification for electric pcwer generation, 5540

Coal gasification: the new energy saurce, 5326

Coal gasification takes an = new look (Basic techniques
are reviewed and a list of US coal gasification plants
as of Maréh, 1974 is given), 5611

Coal gasification: two-stage coal cosbusticn process,
5445

Coal gasification. Equilibrium problems in high
temperature combustion (Multiphzse chemical equilibrium
program used for calculating equilibrium compositions
of slag, unccnsumed C, candensed s¢ed, and gas phase of
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coal combuston processes), 5381

Coal gasification for electrical power (Eccnomics of use
of fuel gas derived from coal)}, 5292

Ccal gasification — an alternative in clean energy
production (Description of gasificaticn process and its
effects an the envirconment), 5607

Coal gasification (Productian of CO and H by reaction of
carbonaceasus fuel with steam and 03 equipment), 4128

Coal gasification (In vortex chamber and slagging
gasifier), 4259

Coal gasification (Patent; preduction of pipeline gas),
5565

Coal gasification (Gas cantaining 94.8% CH, and solid
fuel containing 0.72% S of high caloarific value
manufaciured by 2-step process; final product of
methane 94.8, carban dioxide 1.14, €O 0.06, H 2.0, and
N 2.08), 5456

Cozal gasification (A cyclic process far the production ef
fuel gas), 4476

Ccal gasification (Use of water—gas generator), 3792

Cozl gasification (Producticn of water gas with enhanced
hydrogen content), 5576

Coal gagification: an ¢ld process cames of age
(Environmental advantages), 5490

Coal gasification: equilibrium problems in high-
temperature combusticn, §442 -

Coal gasification a partiel solution to the energy crisis
(Feasibility of three systems for producing SNG), 5318

Cozl gasification in suspension, 310

Coal gasification, 4887

Coal gasification: converting ceoal into nan~pclluting
fuel oil, 5448

Coal gasification: the TUSCOAL process for low
temperature coal pyrolysis (800 to 970°F),. 5449

Cecal gasification: an alternative in clean energy
production (Four Carners, NM), 5603

Coal hydrogasification (Production of high-Eiu gas), 5170

Coal hydrogasification catalyzed by aluminium chloride
(Batch reactor at 4000 psi and 4509; amenability of
carbonaceocus material te catalytie hydregesificatiaon
increases with increasing H content and decreasing C
content), 5091

Coal hydrogasification (Process for making high Biu gas
from coal using 2-stage hydrogasification), 4998

Coal hydrogenation (Coal wixed with cil sclvent and
hydrogenated at 8259F in presence of bed of Co
molybdate), 5302 -

Coal-cil-gas refinery offers SNG, refinery feed, low—
sulfur fuel oil, 5474

Coal research and coal technology in respect te the
conservation of American coal resources (Includes
carbonizatien, complete gasification, and hydrogenation
studies), 3251 .

Coal science — state of the art, 5152

Ceczl technolegy: key to clean energy. Annual report 1973—
1974, Office of Coal Research, U.S. Department of the
Interior, 5573

Coal~to-gas system makes two fuels from one lump of coal
(Gasification process produces pipeline quality gas and
2 char usable for boiler firing), §610

Coal utilization under changing energy patterns and
social restraints. Conference paper (Methods for
converting coal to cleaner synthetic fuels are
described), 43

Coal utilization in brown coal (lignite) countries in
connection with deveopments in the fuel economy, 166

Coalification process (Effects of degree of
polymerization upon reactivity of cozl}), 73500

Coke and gas production of gas works, with special
attention to the use aof nancaking ar poorly caking
coals, 3834

Coke—oven gas (Effects af chemical composition of cozl cn
production), 3953

Cold flow mixing study of a vartex coazl gasifier, §394

Combined gas/steam turbine cperated power plent using
pressure gasification of coal in the Kellermznn power
station at Luenen, 5230

Combustible gases from powdered fuels (Suspensiagn af
powdered coal and O ar CG-enriched air Injected axially
at apex of corical refractory reactian chamber; steam
or CO, injected through whirling annular nozzle), 4127

Combustible gas (Gasification of solid fuels in fluidized
bed at 1800-2000°F), 4144

Caombustion~ and gasification—reacticns in the gas
producer and blast furnace (Use of [ and steam), 3384

Combustion and gasification of pulverized ccal in = model
cyclone generator, 4332

Combustion and gasification of pulverized fuel
(Mathematical equations are derived correlating extent
of combustion with amounts of fuel and of gas, reaction
rate, etcs), 3524

Combustion of coal by gasification, 4810

Combustion of high—sulfur ccal in a fluidized bed reactcr
{Combustion takes place in reactor comprising

- gasification, combustiaon, and heat-recovery zcnes;
fluidized bed of cal and limestaone; effluent within CGj
CaS produced), 5246

Commercial production of synthesis gas from lou-grade
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coal. I. Gasification process (Conmercial installation
at Sasolburg, Orange Free State, South Africa), 4423

Cosmercial and industrial fuel gases from coal, 4911

Compendium ¢f university forums cf the National
Commissicn on Materials Policy, May--June 197z. A
background document. NCMP forum on technological
innovation in the production and utilizaticn of
materials at Pennsylvania State University, on 19-21
June, 197z (Technological innovations), 5493 (PB--223
€79/2)

Complete gasification of coal, 3410

Complete gasification (Tully Gasification plant--40( BTU
gas is produced), 3385

Complete gasification (Method for reduction of stearn
consumpticn during gasification), 4311

Complete gasification of coal. Its deveiopment and future
(Historical survey), 4228

Complete gasification of coal (Review; USA and UK work),
3633

Complete gasification of ccal. VII. Effect of rate of
heating of ccal upon the reactivity of coke tcward
steam (816, 900, 1000, 1120, and 1200°), 3219

Complete gasification of coal (Effects of rate of heating
to 5506C cn product yield), 3256

Corplete gasification of coal. VIII-IX. Effect of the
rate of heating of coal upon the combustibility of coke
(1 and 2) (Comparicson of heating in 10X G--90% N
mixture and in afr), 3193

Complete gasification plant (Description of generator
cperation), 3431

Complete gasification (For supplementing low B.t.u.
output of city gas system}, 3362

Complete gasificetion plant at the Vienna gas works
(Compariscn tc coke water-gas generators (plant with
12,000 m3 and one with 72,000 m3 daily capacity)), 3363

Conplete-gasification plant at Mill Hill (172.2 therms of
gas per ton of coal), 3152

Complete gasification of ccal, and tests for suitable
coals, 3154

Complete gasification of coal (Low-temperature
carbonization), 4000

Complete gasification of coal. Progress Repcort No. 40
(Review, with 33 references, from 1950 to 1958), 4&74

Corplete gasification of coking coals (Review), 407€

Complete gasification of gas coal in shaft-furnaces with
intermediary conversion into ferro-coke. Its importance
for the gas and metallurgical industries (Review with
16 references), 4078

Complete gasification ¢f caal and methane synthesis
(Efficiency of ThO,-promated Cc catalyst), 3292

Complete gasification of coal (Report of lectures), 3373

Complete gasification in Scctland (Description of 1
million ft3/day Tully carburetted complete gasification
plant at Kirkcaldy), 4098

Complete gasification of coal. I. Effect of heating rate
of the carbenization. I1. Reactivity of coke against
carbon dioxide, 3171

Complex use of solid fuel for power and chemical purposes
(Investigastions on gasification under pressure in &
steam-0 atmosphere), 3460

Condensates from pressure gas—generators, 4990

Continuous steam gasification of coal char in an
electrofluid reactor (1500 to 19000F at atmospheric
pressure), 5395

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

Continuous process for the low-temperature gasification
of sclid fuels with the use of superheated steam (Use
of cokes and anthracite), 4327

Continuous gasificatiorn of pulverized coal with oxygen
and steam by the vortex principle, 3712

Continuous pressure gasification of pulverized coal in
suspension, 3880

Continuous gasification of solid fuels such as coal cor
coke (Apparatus and method), 3327

Controlling SO, emissions from cozl-burning boilers:
status report, 1751

Controlling emissions from fossil-fueled power plants,
2113

Controlling emissions from fossil-fueled power plants
{Gasification, solvent extraction, and flue gas
desulfurization processes sre described), 2033

Conversion of s¢lld fuels to low Btu gas, 5572

Conversion of coal to oil and gas, 6235

Conversion of solid fossil fuels to high-heating-value
pipeline gas (Destructive hydrogenation at 500-2000
psig and 1400-17000F), 4950

Conversion of coal for future energy needs (Production of
liquid and gaseous fuels from Indian coals), 6909

Cost estimate of a 500 bilijon Btu/day pipeline gas plant
via hydrogasification and electrothermai gasification
of lignite, 5146 (PB-193928)

Cracking of hydrocarbons combined with gasification of
coal (Combustion of cosl furnishes heat for cracking of
hydrocarbons), 7110

Cyclic gasification of subbituminous coal (Effects of

coal reactivity, coal particle size, waste-heat
recovery, fuel bed temperatures, and cyclic times),
4573

Dedication of the Dorsten pressure gasification plant for
bituminous coai (Lurgi gas producer modified so coals
of Ruhr region could be gasified with C and steam at
20-30 atm), 42301

Dedication of the Dorsten pressure gasification plant for
bituminous coal (Cceplete gasification cf cocal
necessary to meet gas derands of Ruhr gas system), 43C2

Degasification of coal seams (Review), 3412

Description, cperaticn, and development results of the
coal-gasification plant of the Cokerie Gaziere de
Strasbourg, 3886

Design and initial operatior of a slagging, fixed-bed,
pressure-gasification pilot plant (Design for eventual
operation at pressures from 400 to €00 psig to gasify
iignite or other low-rank, noncaking coals; 25
references ), 4828

Desulfurized fuel from coal by implant gasification (Two-
stage, superpressure; O-blown coal gasifier for
production of pipeline gas is described), 5268

Desulfurization in the gasification of coal (By
condersing Fe carbonyl on the coal prior to
gasification), 893

Development of the gasification of solid fuels during the
1ast two decades (Review), 3386

Development of the HYGAS process for converting coal to
synthetic pipeline gas (Coal-oil slurry used;
hydrogasficetion {n 2 steps—-at 1300-15009F to produce
methane from volatile matter and then at 1700-18000F to
produce methane and to effect steam--coal reaction to
generate H), 5325

Developments in solid fuels gasification processes
(Review of literature from 1948 to 1958, with 70
references), 4569

Developments in coal research and technology in 1937 and
1938 (Review), 5884

Developmental and rate studies in processing of coal
minerals, 50

Development of the priwary energy consumption and future
means of refining and agplication cf hard coal
(Discussion of processes for treating hard coal), 5402

Development of an experimental slagging, fixed-bed
gasifier for production of synthesis gas at pressures
to 400 psig (Gasification of North Dakota lignite and
bituminous coal char), 4880

Cevelopment of hydrogenation and Fischer--Tropsch
processes in Germany, 619%

Developrent of the conversion of coal. III. Ccal as a raw
material for gaseous products (Review of 79 German
papers on coal gas production, processing and uses
(1926-1941)), 3364

Developments in the oxygen gasification of solid fuels on
the American continent (40 references), 4077

Devolatilization of large coal particles as applied to
SziklaRozinek gasifiers (Carbonizing of coal and
gasification of resultant coke), 178

Devolatilization of coal by rapid heating (Pulse heating
using electric currents), 5463

Direct gasification of coal fines (Pressure of American
gasification methods in current use), 3705

Direct methanation of coal, 5216

Distilling carbonaceous material, 3680

Early operations of the hydrogenation demonstration
plant, using Rock Springs, Wyoming, cosl, 2808

Economic evaluation of a process to produce ashless, low-
sulfur fuel from coasl, 5163

Economic evaluation and process design of a coal-cil-gas
(COG) refinery (Process including coal preparation,
solvent—refined coal process, hydrocracking and
hydroconversion, Bi-Gas process, and cryogenic
separation; economic evaluation), 5419

Economic evaluation of MHD-steas powerplants employing
coal gasification, 5405

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

Effect of adding steam to the gasification air and of the
heat loss {n the reacticn zone on the solid-bed
gasification of coal (Review with 12 refarences), 4470

Effect of sodium carbonate upon gasification of carbon
and production of producer gas, 3165

Effect of moisture in coal on its pressure gasification
(Effect of 13.5-37.7X by wt. water; effect on O
consumption), 4972

Effect of operating conditions on the formation of
methane in pressure gasification, 5075

Effective use of coal through gasification (Produced gas
of CO, 13.0, €O 12.0, CHy 1.5, H 9.0, O 0.5, and N 64X
from coal wastes), 4741

Effects of elevated pressure on gasificetion of
carbonaceous material by steam, 3166

Electrolytic hydrogen and oxygen in industrial gas
prgduction-—complete gasification of coal with oxygen,
3252

Emission controls - status at coal burning power plants
(Various methods for reduction of SO, emissions in
stack gas), 1982

Energy prognosis for the Federal Republic of Gersany fros
the viewpoint of introduction of nuclear heat for
vaporization of fossil raw materials, 5224 (JUL-745-RG)




Enery-preducing gas frem fine-grained cocal (Gasification
of fine-grained coal in fluidized bed with inert
substrete at rore than 2 atm with steam~-air blast),
5454

Engineering study and technical eveluation of the
Biturincus Ccal Research, Inc. twc-stage super pressure
gasification process. Research and develapment report
No. 60, 5147 (OCR-RDR-60)

Fngineering study and technical evaluation aof the
BEituminocu= Cca! Research, Inc. twao-stage super—-pressure
gasification process (Praductiar of synthetic natural
ges), 4198

bngineering study and technleal evaluatien of the
Bituminous Cozl Research, Inc., two—-stage super
pressure gasification process (For precduction of SNG
from coel), £148 (EN-294}

LP# sponscrs cael combustian process (Gasification of
coal with air {n molten Fe bath producin fuel gas),
5506

Fstimation cf ccal and gas gproperties for gasification
design calculations (Becck}, 3146

Furopeen gas economy, 3718

Fvaluation and assay of ceal for gas manufacture (Factors
for predicting yields of gas, cake, %tar, (NHy)2S04, and
Liquar}, 3164

Fvaluation of the praduction af hydrogen by gasificatiaon
of ccal using nuclear heat (Production of H cf 99%
purity: heat transferred from nuclear reactor by stream
of 435-psig He heated to 25009F maximum; no in-reactar
processing), 4885

fvaluation of solid fuel 2= raw materfal for gasificaticn
(Classificaticn ef coals intc 3 groups and optimum
gasificetion process for each aof the groups), 4320

Fxothermic catalvtic gas reactions (Hydregenation of CO
in synthesis gas produced bty gasification of brown
caoal )y 3948

Fxperiences and impreesions of thirty years in the gas
industry (Carparative eccnemic cansideration of coal
and coke)y 3296

Fxperiment cn gasificatiaon af ccarsely dispersed, aquecus
fuel mixtures (Gasificatien of ccal suspensions to
produce synthesis gas), 5129

Experiments on gas manufacture (Efficiency of vertical
retarts for complete or partial gasificatian of ceal),
3302

Experimental investigation of coal gasification processes
ty testing models under canditiaons of various aqueocus
regimes (Effects of ccal H,0 on gasification), 4718

Experiments on gasification of coal from the Balshevik
coal mine (Lignite contains C 20.90, H 2.10, 0 15.40, N
0.60, S 0.70, ash 25.80, and H,J 36.50%; ash contains
Si0, 26.80, Al,0; 7.41, Fe,0y 2.69, CaC 47.35, MgO
1.81, &nd (Cay + S0a + lossz) 13.54%; generatar of Kaler
type ). 4831

Experimental carbonizaticn «f blends of Yallourn brown
coal brigquet and biturincus coking coazl for town gas
menufacture, 7108

Experiments cn a Goffin gas plant, 3155

Exxon discloses advances in coal utilizaticn
(Gasificatian and liquefactian processes to produce
synthetic fueis), 5517

Feasibility study af a coal slurry feeding system for
high pressure gasifiers, 5253

Findings about gas formation in the early stages of the
cartonization process based on pyrolytic experiments,
£227

First synthetic natural gas frcm caal plant starts up
(Start up of Westfield coal gasiicatien plant), 5532

Fischer-—Trcpsch hydrocarbon synthesis (Mechanism), 6372

Fixed-bed pressure-gasification pilat plant for operating
under slagging conditians (Descriptian of pressure
gasi{fier, slagging technique, and comparison of Lurgi
praocess )y 4878

Flexibility and balance in the gas industry (Production
of gas, coke, and tar; gas purificetion, total
gasification, and special praducts frow gas), 3267

Fluidized gasification aof brawn ccal and manufacture of
sctive carban from cyclone dust (Steam and air used as
fluidizing substances), 4862

Fluidized gasification of noncaking coazls with steam in 2
small pilct plant, 3902

Fcr meeting energy requirements. Hydrogen energy carrier.
Volume 1: susmary (Preduction, technclagy,
transpartation, and implementaticen of H intc energy
systems; legasl aspects and economics), 5507 (N74-
11727/6)

Formation of benzene hydrocarbans during the gasification
[of coa)], 6004

Formation of water ges and the behavior of brown cozl and
biturinous ccal cokes and semicokes in water—gas
generation (Study aof reactions), 3186

Forming & low—sulfur residual fuel cfl from 2 high-sulfer
coal, 6983

Fossil fuel option. Chapter II, §560 (TID-26528)

Fossi] fuel yields power+pallution (Flue gas
desulfurization is mejor polluticn contrl methed; coal
gasification and liquefaction aoffer alternatives), 1501

French experimental station for the manufacture of city
gas and synthaesis gas from Fuveau Basin lignites. I.
Experimental station at Digoin (NONE), 3609

Fuel, 5009
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Fuel and chemical products from coal (Review; 46
references), 5072

Fuel gas, especially synthesis gas, from gas generatars
with tapholes (Fluidized bed gasification of cozl ar
dry lignite), 4524

Fuel gas (Preparation from bituminous fuel or ccke at
pressure of about 30 atm by mixture of air and steam),
3248

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

Fuel gas from low—grade bituminous coal, 4008

Fuel gas from molten irem caal gasification (190-940
Btu/ft3) (Review with 3 refereneces), 5359

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

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

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

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

Fuel—gas production by the gasification of caking caal
dust, 4588

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

Fuel gasification. Prediction of sulfur species
distribution by free energy minimization, 5€29

Fuel revalution (A review of coal liquefaction and
gasification and of the Fischer-Tropsch synthesis),
€201

Fundamental factaors in the rational organization of the
processes of burning and gasification of solid fuels in
beds, 3417

Fundamentals of calculaticn of gesification prccesses
(Methods far calculation of gasification equilibria),
3371 .

Fundamental principles of gasification [of coal] (How the
canditions for praduction of a gas of high calorific
value can be determined mathematically from its
compound), 3380

Fundamental studies on coal gasification in the
utilization of thermal energy from nuclear high-
temperature reactors, 547€

Future of synthetic pipeline—gas technology (Froductian
of clean pipeline guality gas by gasification of coel
and methanation and desulfurization of resultant gas),
18539 .

Future of low Biu gas in pawer generation, 5400

Future possibilities in methods of gas manufacture, 3507

Future trends in the utilisation of cozl energy
conversiaon, 5590

Gas desulfurization (Gasification of fluidized bed of
solid carbonacecus materials), 816

Gas from bituminous fuel (Continuous gasification of
bituminous fuel with steam and 0), 3271

Gas from caal. Fuel of the future (Survey with &
references; oal gasification seen as primary substitute
for natural gas; discussion of chemistry and types of
processes under serious consideration; suggestion of
CH, 2s antomotive fuel), 5197

Gas—-from—coal. Update, 5617

Gas from low—temperature carbonization of bituminous
coaly its characteristics, use, and further treatment,
108

Gas from noncoking coals (Discussior of new process),
3876

Gas from sclid carbonaceous fuels (Description of fuel
and 0 movement in combustion zone of generator), 3326

Gas generator research and development. Phase II. Process
and equipment develcpment. Period of performance, March
1965-September 1970. Final report, 5226 (GCR-20)

Gas—generator theory (Gas—generator theory and treatwment
of chemical equilibrium), 3406

Gas manufacture by the complete gasificatian of
bituminous coal at Freiberg (Breisgau), 4570

Gas manufacture (By reaction of a suspension of powdered
carbonaceous material in steam), 3392

Gas of high calorific power (20 atm pressure 1 vel air te
1.6 vol steam), 3277

Gas of low heating value from the gasification of coal
preparation plant waste, 3848

Gas pipe line transmission of methane derived from
pressure gasification and synthesis (NONKE), 3656

Gas producers (Advantages of using preheated air and
steam), 3463

Gas producer (Equipsent), 4585

Gas—producer plants (Gas—praducer theory is reviewed ard
practical aperation of praducers discussed), 3415

Gas producticn from steam, air, and coal (Slag production
minimized by passing through the hot fuel alternate
streams of steam containing less thar 10% O and mare
than 25% O; process reduces steam consumption), 4923

Gas Research Board. Report of the Directer for the year
1949, 3697
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Gas Research Board. Report cf the Director for the year
1951 (Review c¢f 1951 work; coal gasification in H, O,
and steam), 3853

Gas rich {n carbon monoxide and hydrogen from coal or
coke, 4260

Gas sources for the present and future supply of Germany
(Brief review of gasification processes in Germany),
3317

Gas-turbine fuel from a pressurized gas producer (Tests
of 2 coals usted in modified pressurized gas producer),
3991

Gases containing carbon monoxide and hydrogen (Producticn
by 3-stage gasification process), 4367

Gases rich in hydrogen (Produced by gasification of
coke ), 3323

Gasification of brown coal, peat, lignite, and viscous
liquid fuels, 3299

Gasification of some anthracites by oxygen. Comparison of
two rethods, thermogravimetry and gasometry, 5255

Gasification by the moving-burden technique. 11, 3874

Gasification of South Wales coals, 3473

Gasification of bituminous coal with oxygen in a pilot
plant equipped for steam-pickup feeding, 491€

Gasification of Nazarovsk ccal under pressure, 4638

Gasification of solid, carbonaceous fyels (Rate of
partial oxidation of pulverized coal with O mixed with
steam under pressure at temperatures above 22000F
increased by use of scnic vibrations), 4793

Gasification methods (2€ references), 3409

Gasification conditions for use of high-ash fuels
(Review), 3962

Gasification of water~containing fuels (Use of alkali
metal, alkaline earth metal, Fe aluminates and
silicates, or Al slicates as catalysts), 4586

Gasification of char with sulfur dioxide (Production of
carbon monoxide and sulfur), 5498

Gasification of lignite in a commercial-scale pilot
plant: Prcgress report frcm July 1, 1950 to Dec. 31,
1351, and summary of work previous to July 1, 1950 (At
1600 to 19250F, mechanical performance of externally
heated alloy-steel retert), 4178

Gasification research with various brown coals and cokes
in a rotating-grate generator, 4104

Gasification of the tailings of coal-beneficiation
plants. I (Carbonization in N stream at 9500; quality
of producer gas given as function of gasification
rate}, 4611

Gasification of solid fuels in a slagging producer (In
gas producer in wich mclten slag in sprayed into
furnace as principal heat source, use of C cr highly
enriched air preheated to at least 10000 as
gasification agent allows use of low—grade coal or coke
as fuel), 5012

Gasification of coal frcm west Germany (Review), 3354

Gasification of fuels (Use of less O and steam to produce
more synthetic gases and a solid residue that can be
used as fuel; high volatile bituminous coal produced
gas of: CC 4€.1, H 44.0, CO, 8.6, CHy, 0.6, N 0.5, and
H,8 0.2%), 4356

Gasification of coal by hot recycled helium in a
laboratory-scale exchanger-type gasifier (Study of
feasibility of using He to transfer heat from nuclear
reactor tc gasify coal; cca! fed as H,0 slurry), 4859

Gasification of powdered coal in a cyclone furnace
(Operating data; corbustion of coal with deficiency of
air), 4798

Gasification of lignite from the Moscow region with
tarpon dioxide and nitrogen additives in the biast,
5105

Gasification of solid fuel (Production of synthesis gas
from ccal), 4478

Gasification of powdered ccal in suspension, 4479

Gasification of Washington ccal (Dissertation), 4112

Gasification (In gaseous medium), 4009

Gasificaticn of solid fuel ty O, water vapor, and heat to
give mixture of Co, H, and CO, suitable for synthesis
of alcohols, 3232

Gasification of low-quality fuels with a2 steam-oxygen
blast, 3234

Gasification of Muscovite coal with the steam-oxygen
blast (Steam=--0 mixture blown in at pressure of 20-25
atm at 450-5009; gases purified by HOCH,CHNH,), 4277

Gasification of solid carbonaceous materials {Two-stage
process fcr coal, lignite, oil shale, etc.), 3947

Gasification of coal frcr the Moscow region by means of
oxygen blast under pressure, 45€1

Gasificaticn as a new rational method of utilizing coal
wastes obtained in coal preparation in washers (Using
Lurgi-type generators), 3518

Gasification of coal (Production of water gas), 4167

Gasification ¢f bitumincus ccal in producers with special
reference to the production of ccld clean gas for
industrial purposes (Design, operation, and working
cost of plants), 3432

Gasification behavior of solid fuels in small gas
producers. 1. Coke (from low—temperature carbonization)
in gas producers with increasing gasification, 3313

Gasification of coke or coal (Saturated steam is

gasifying agent at 700-10009; Ce0 mixed with fuel),
4134

Gasification of puiverized coat, 4135

Gasification of coal (In geration of CO, calcium
carbonate is used to react with C according to equation
CaCOy + C = CaD + 2CC), 4928

Gasification of lignite and subbituminous coal (Details
of design, construction, and operation of 2 pilot
plants for gasification of low rank fuels), 3§12

Gasification of solid fuels (Solid fuels cocnverted to CO
and H by dispersion of finely ground fuel particles in
steam and reaction with O-containing gas 2t >100
pessiegs), 4681

Gasification by the moving-burden technique (Review of
German processes for production of water ges from low-
rank coals), 3829

Gasification of inferior coals from Chomutov (Gives
satisfactory product for rotating-gate gas generator),
4715

Gasification of brown coal with hydrogen in a continuous
fluidized-bed reactor, 4716

Gasification of coal with predistillation at low
temperatures {Advantage of predistillaticn), 3704

Gasification of solid fuels by oxygen under pressure
(City ges production), 3294

Gasification of fuels. Manufacture of gas from Styrian
brown coal (Equipment), 4323

Gasification of coal in hydrogen under pressure
(Production of manufactured gas and coke), 3459

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 finely divided fuels, 4583

Gasification of powdered fuels by the *‘Panindco’!
process, 3778

Gasification of solid fuels with recovery cf the ter
products (Recovery of all oils produced during
gasification), 3377

Gasification of pulverized coal (Final precduct contains
c0, 22.0, CO 29.5, H 38.0, and CH, 0.5%), 4175

Gasification of Dimitrove coal in generators for mixed
gas (Efficiency of gasification (es regards coal gas)
is about 69%), 4459

Gasification of solid fuels (Apparatus is described to
give high conversion of coal), 4897

Gasification with oxygen (200 atm cosmercisl size plant
in Germany), 3173

Gasification of solid fuel (Sclid fuel particles are
gasified in & state of suspension), 4494

Gasification reactor, £€23

Gasification of solid fuel with superheated water vapor
(Gasification of semicoke (brown coals and shales),
anthracite, and charcoal; feed rate of steam was 20-200
g/min at 650-10000), 4639

Gasification of solid fuels for the production of fuel
gas of low carbon monoxide content (Uptimum conditions
for pressure gasification of coal and generation of gas
low in CC similar tc coke-oven gas to tcwn gas; usual
conversion catalysts of oxides of Fe and Cr can be
used, also oxides or sulfides fros Grecups VI end VIII),
4794

Gasification of solid fuels, 3559

Gasification of sclid fuels (At less than 20 atmospheres
pressure), 4702

Gasification of coal with oxygen (Detailed discussion of
problems), 2281

Gasification of Kiselev-—Afonin coal (Results {n a Guth--
Rettger generator equipped with a Chapman rake), 3309

Gasification process (By introduction of steam into
mixture of carbonaceous solid fuel and CaO), 3924

Gasification (0f ccal with oxygen and steam in 2-stage
process to produce CHy-rich gas and synthesis gas),
4157

Gasification of gas-flaming coals in retorts (Heating
value of gas produced is lower than that from gas
coals), 4293

Gasification of coal in producers and water-gss
generators (8 references), 4073

Gasification of Rhine brown coal with Rhine water (Pilot
experiements on gasification of crude lignite
coentaining S5K% water), 5389

Gasification of fine anthracite (Extent of gasification
is higher with steam than with carbon dioxide), 5250

Gasification of lignite and subbituminous coal (NCNE),
3484

Gasification of combustible materfal (In molten slag),
4013

Gasification of bituminous caking coal, 4239

Gasification of solid fuels (At 5-50 atm pressure using ©
and water vapor contalining CO,), 3326

Gasification significance to the anthracite industry
(General discussign}, 3899

Gasification-significance tc the bituminous-ccal industry
(General discussion), 3901

Gasification of solid fuels in a cyclcne (93% cerbon
conversion is claimed), 4779

Gasification of small-grained coal fn a '*bubbling’?
layer using an oxy-steam blow (Calorific value of gas
is 2200 to 2300 kg cal/m3), 3398

Gasification or liquefaction: where we stand (In-depth
status report on ccal and coal conversion processes in



usa), 5580

Gas{fication of sclid fuel, 4867

Gesification of pulverized ccal (International
developments in total gasification), 845

Gasificatiaon of fuel dusts under pressure (Review with 18
references), 4812

Gasificaticn and liquefacticn of coal (Book; symposium
proceedings including 15 gpapers), 3986

Gasification of subbituminous coal and lignite in
externzliy heeted retorts (Production of CO and H),
358¢%

Gasification of pulverized caal with sieam and oxygen
atmospheric pressure (Results of 34 tests in pilot
plant gasifjier), 4121

Gasification of coal fines, 4021

Gasifjcaticn of sclid fossil fuels in a microwave
discharge (Extent of gasification depended on C cantent
of solid), 5210

Gasification of the dust of Magscaw region brown coal and
its coke in media ballasted by carbon dioxide, 5211

Gasification ef ccal fipes in a laboratary plasma=
chemical reactor with a spouted bed (Ar plaswa), 5212

Gasfification of carbenaceaus solids (Gasification
accamplished by intraoducticn of steam a2t 9009F), 3911

Gasification of lignite in z gas-producer of ardinary
construction (Analysis of lignites used and products
found), 4663

Gasification of solid fuels (Review; lecture), 3657

Gasification of brown-coal briquets and hard brown—coal
in the prometheus-Weber gas producer (Cracking of gas
at 500-€00°), 3383

Gesification of fuels. Coal gasification in France, 4306

Gasification of solid fuels by fluidizetion, II
(Carparison of coke, semiccke, and cozl), 3843

Gasification of salid fuels by fluidization, 3844

Gasification af coal (G/coal &nd steam/coal ratios
investigated), 4462

Gasification af fine cake and coke-coal mixtures
(Production of a gas with a heating value of 1261
calories}, 3304

Gasification af semicokes from brown and bituminous ccal
and high-temperature coke frecm biteminous ccal (Use aof
steam and air saturated with weter vapar), 3254

Gasification of caal with pure axygen and stezm instead
of afr (20 atmospheres)y 3255

Gasiflication of finely pulverized, high—ash cczl
(Production of water gas), 3816

Gasification of finely divided carbanacecus salid,
liquid, or gaseous fuel (Ges cansisting largely of H
and CU made by partial combustion of powdered coal),
4589

Gasificaticn af carbonaceaus solids (Production of
synthesis gas from caal), 4002

Gasification aof coal in a shaft furnace and simultaneous
recovery of iron frar cres (Equipment and process),
4344

Gasificatian of lignites in a fluidized bed under
pressure using air-water tlowing (Use af air-water
mixture instead of steam ta praduce water gas), 5266

Gasification of bituminous coal with oxygen in a pilot
plant equipped for slurry feeding, 4843

Gasification in & stag bath, 4835

Gasification of Pechorsk basin coal (Composition of gas
CO, 2i.66-30.45%, C/sub n/H/sub w/ 2.75-3.54, CO 9.25~
12.71, H 10.46-11.45, CH, 37.51-40.71y CyHg 6.49-8.48,
and N 0.21-3.59%), 3761

Gasification of fuels (With steam and air or U with added
H 2t medium pressures and not aver 7750}, 4164

Gasification of bituminous fuels (Solid bituminous fels
that are tc be gasified in the fluidized state by G or
stean are pretreated by cantact at <4000 (150-3000)
with gas cantaining free O se no substantial formation
of C cxides cccurs), 4601

Gasification of Italian fuels by means of oxygen
(Praoduction of very pure water gas), 3311

Gasification of coal (Gasification of pulverized fuels),
4041

GCasification of brown caasl (In Brock—MWilscn gas
producer), 3755

Gasification of solid fuels (Froduction of synthesis gas
in praducer), 4160

Gasification of coal with laser light irradiation, plasma
jet, and discharge-generated excited species (Review
with 25 references ), 5160

Gasificatian of the Donets anthracites to produce water
gas and mixed gas (Calorific value of water gas of 2700
to 2455 cal/m3; mixed gas has calarific value of 1262
to 1185 cal/mr?), 3261

Gasification of carbaonacecus salids (Two-stage
gesificatian process far praduction of low—sulfur fuel
and methane-rich gas), 5392

Gasiflcation of lignite by BCR [Eituminous Coal Research]
two-stage superpressure pracess (Hot synthesis gas
generated internally by reaction cf benzene cr
cyclohexane, C, steam in simulated first stage that
entrains and gasifies pulverized cocal feed; equipment),
5192

Gasification of fuels. Pressure gasification of broun
caal far tcwr gas preduction im Vicicria, Australia,
4322

Gasification of coke with carbon manexide——carbon dioxide
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mixtures (Study of effect of temperature, g2s
composition, ard lump size on rate of gasification of
coke on samples of 10-60 mpm dia. at 900-11002), S2&2

Gasification of coal (Heview of majcr pracesses of
current interest (1974¢)), 5614

Gasification of powdered anthracite in a2 stream of
superheated steam (Greatest effect abtained by
combining production of water gas with subsequent
calcination of nongasified residue in furnaces), 4629

Gasification of anthracite in the Pintsch—type generaters
(Preduction of a gas with a calorific value of 1300
cal/cu. m), 3329

Gasification of coals of the Turgaisk Basin (Use cf lou—
rank coals in air-steam blast generataors to produce gas
of 1400 to 1459 Kecal/m¥), 4530

Gasification of Ukrainian brown coazls (Coal gasificatien
at 25 atms. and 10000 with stear and (p; heating value
of 4253 cal. per cu. m), 3239

Gasification of fuels in gas works with special
consideration of the continuous production of water gas
(Review with 15 references), 3378

Gasification of solid fuels for the direct preparation of
converter gas (Gasification of semicoked brown coals),
4377

Gasification of anthracites (Gasification at £00 and 100°
by G and C dioxide, resp.), 5036

Gasificatiorn techriques (Extensive bibliography for 1960-
1962 with brief notes), 4894

Gasification of sSolid carbonaceous materials (Finely
divided coal or charcoal in fluidized state alternately
heated in presence of a2ir and gasified in presence af
steam), 460§

Gasification of sclid carbonacecus materials (Finely
ground bituminous coal mixed with petroleum residueum
and pumped at 1200 pe.s.i. at 7009F to gas generatar
aperated at 250 p.s.i. and 25009F), 4606

Gasifying finely divided carbonaceous fuel such as dust
coal (By preducing a substantial pressure difference
between the regenerating zone and the gasifying zone
and introducing sealing steam into the path during the
heating period (700 to 16009)), 327€

Gasifying fuel with air enriched in oxygen, 3181

Gasifying powdered carbonacecus material, 3897

Gasifying solid fuels in the gas industry (Review of
pracess and commercial installatiaons in Britzain and
South Africa), 4841

Gasifying carbon meterials (Gasification af coal in the
presence of a metal oxide as an axygen carrier
supplying heat), 4487

Gasifying coal (Coal is coked on the surface aof heat—
exchange pebbles and subsequently gasified), 4488

Gasifying fuels (Manufacture of 1 million cu. ft./day aof
water gas)y 3909

Gasifying finely divided carbon fuels such as coal,
charcaoal or peat (Using gas strear of 7009 to 18000°C
containing water vapecr), 3272

Gasifying carbonaceous fuels (Coking of ground cozl at
12009F; production of 50,000 cu. ft. of CO + H), 3910

Gasifying coal and/or cil with hydrcgen, £180

Gasifying water—containing coal (Apparatus described for
coal gasification), €520

" Gasifying finely divided or powdered fuels (Passage af

free O, into gas stream of product prevented), 3365

Gasifying fine-grazined solid fuels (Gasification and
combustion agents blown threough seclid fuels at high
speed to promote boiling action), 3270

Gasmaking from Victorian brown cozl (Revieu), 3430

Generating gas from powdered coal (Use af hot
ttcanverting'' gas in multi-phase process), 3328

Generating producer gas (4100-4200 Kcal/m3}), 3526

Generation of water gas and synthesis gas from brown
coal, peat, and bitumincus coal in the Pintch—
Hillebrand plant at the Hemburg gas works, 3337

Generation of heating gas from solid fuels (Gasificatian
at high temperature; use of hydrccarben eil to reduce -
carry—over of coal particles in gas stream), 4031

German use of low—grade fuel with rich oxygen (Pressure
gasification to produce a 456 Bet.u. gas)y €69

Gilbert propases short lead—time coal—fueled combined
cycle (Utilization of ignifiuid bsiler), S558

Hearth gasification of coal in power productian (Praduces
high CO:(CQ + CO.)), 3837

Heat of reaction of hydrogen emd cozl (Report on heat of
reaction of H and varicus percent gasified coal for
1000~15000F and pressures up to 1500 psiz; heat of
reaction fer pretreatment of coal; heat capacity aof
chars), 5025

High Btu gas by the direct conversicn of caazl, E042

High~Btu gas by the direct conversicn af caal
(Experiments at 1500 and 3000 psig and 72503y, £99¢€

High-Btu gas from ccal via gasification and catalytic
methanation (40—atm fluidized-bed gasifier used at ggaa
to produce high yields of methane; Raney Ni used as
catalyst), 5155

High-calorific-value gas from coal for pipeline
transportation (Gas high in methane produced from char
from low—temperature carbonizaticn of cal et 800~
14009F, char treated with H and steam at 1200-20006F
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and 50-150 atm), 4967

High-pressure gasificaticn of coal in Germany (Producticn
ef 470-490 B.t.u. gas), 3517

High-pressure fluidized beds [for production of natural
ges substitute from coajl or oil] (Three-stage process),
5107

High-pressure liquid—-phase hydrogenaticn of ccal by
experimental flow plant (Plant designed to hydrogenate
50 to 80 kg of coal/day at 700 atm; coal fed as paste;
agitaticn cf paste has effect on results), 681¢

High-pressure gasification c¢cf brown coal in Victoria
(Prcducticn ¢f town gas from brown coal brigquetc by
Lurgi process; review), 3887

High-terperature energy systems. Quarterly progress
report, August l--Octcber 31, 1964 (Research progress
on 250 psig simulated nuclear coal gasification
syster), 4922 (TID-21596)

High-temperature energy systems. Quarterly progress
report, February l--April]l 30, 1965 (Research progress,
including studies on allcys for fluidized-bed coal
gasifiers using nuclear reactor heat), 4957 (TID-22009)

Highlights cf a busy year fcr coal, 5594

HRI coal gasification (Hydrocarbon Research Inc.
experience in cre gasification during the 1950's.
Recent demonstration of feasibility of Synthane process
for USBM), 53€2

Hydrocarbons and oxygen—-containing compounds by
hydrogenation of carbon monoxide (Solid fuels gasified
under pressure (10-40 atm) with addition of QO and steam
tut not CO,; Fischer——Tropsch synthesis), 6686

Hydrocarbon fuels by pyrolysis of ccal (First pertion cf
char passed tc fuel cell cr MHL device to produce d.c.
and secand pcrtion to apparatus where char with steam
forws producer gas), 7153

Hydrocarben-rich fuel gas by hydrogenaticn of cocal! (8000,
25 atm), 4153

Hydrogasification of bituminous coals, lignite,
anthracite, and char (Hydrcgasification at 8000 and
6000 psig using Mo catalyst), 4854

Hydrogasification of pretreated coal for pipeline gas
production, £C4€

Hydrogasification of carbonaceous material (Materials
such as coal, tar, petroleum residues, oils, and chars;
production of high calorific value gas using Al
chlaride catalyst), 5218

Hydrogasificatlon of brown coal to produce methane
natural gas (tquipment and procedures), 5183

Hydrogasification of pretreated coal for pipeline gas
production (Tests at 1000 psig and between 1200 and
19000F ), 498¢

Hydrogasification. Efficient method for the exploitation
of low-grade Indian ccals (Discussion of relative
mevrits of 3 processes for gasification of Indian
coals), 5040

Hydrogasification of coal (Lecture), 4797

Hydrogasification of high-veclatile A bituminous coal (At
B000 and with coal residence time of several sec,
vields of hydrocarbon gases increased from 2000 scf/tcn
at 250 psig to 7000 scf at 1000 psig), 4907

Hydrogasification of coal liquids (Review on Stone and
Webster Gasification Process using stepwise addition of
H te liquefied coal; heat supplied from nuclear heat
source; nc references), 5425

Hydrogen - a clean fuel for urban areas (Production of
hydrogen by gasification of coal! and shale ofl or by
electrolysis of water), 3133

Hydrogen: key to the eccnomics of pipeline gas from coal.
Paper No. 15, 5149

Hydrogen as a fuel scurce (Froduction of low-Btu hydrogen
af hydrogen-rich mixed gas frcm coal), 543§

Hydrogen-carbon monoxide mixture (Production by coal
gasification), 4171

Hydrogen prccessing of coal and the kinetics of
desulfurization. Paper No. 36 (Pyrolysis and
gasiication of bituminous coal}), 1486

tivdrogen sulfide poisonfng of nitrided and carbided iron
catalysts in the Fischer--Tropsch synthesis (NONE),
6792

Hydrogenation of cosl at high temperatures (Production of
CH, at 1200-14509F and 6000 1b. per sq. in. pressure),
3691

Hydrogenation gasification of brown coal using heat from
high-temperature reactors, 5214

Hydrogenaticn ¢f carbonr moncxide with simultaneous
production of fuel gas (Solid fuel (e.g. coal) gasified
under pressure of 20-30 atm with O and steam; S
compounds removed by washing with CH30H or CoH4OH),
4346

Hydrogenation af cozl to gaseous hydrocarbons (Pilot-
scale test on nonfluidized and fluidized process at
high temperature), 4102

Ignition of coal and high-speed gasificaticon
(Theoretical), 3301

Importance of temperature approach in heat exchangers {In
coal gasification plant), 5290

Improvements relating to gas production (Production of
synthesis gas by partial oxidation of atomized
dispersfons of liquid siurries of solid carbonaceous

fuels), 5396

Improving the calorific value of fuel gases (Calorific
value of gases from pressure gasificatien of coal, etc.
by steam and O imprcoved by enriching with CH, obtained
by reaction at 350-400° between CC, and H in the
gases ), 4925

Irn situ gasification ¢cf ccal by gas fracturing (Patent),
S5EE7

Industrial destructive distillation of coal from the
Ekibastus deposit (Ccal is suitable fcr recovery of
fuel gas), 4607

Inertia of the process of gasificetion in a bed of sclid
fuel, 4£28

Influence of operating variables on synthesis gas
production in pressure coal gasification (Pilct plant),
3974

Influence of inorganic constituents in the carbonizstion
and gasification of coal: the liberation of ammonia
(Lime, CaCO3z, and Fe cxide), 68

Influence of volatile constituents cn desulfurizestion of
coal during iow-terperature gasification (Removal of §
in coking ccal is mwore difficult because of tendency to
sinter), 1057

Institution Gas Kesearch Fellowship Interim Report 1952~
53. Study of fluidized gasificaticn, 3994

Institution Gas Research Fellowship Report: 1953-54.
Fluidized gasification of coal (Single-stage process
for continuous gasification), 4196

Investigation of the use cf oxygen and high pressure in
gasification. II. Synthesis of gaseous hydrocarbons at
high pressure, 3263

Investigation of the use of oxygen and high pressure in
gasification, and Part IV. Synthesis of gaseous
hydrocarbons at high pressure (Comparison of 4
gasificaticn processes), 2461

Investigations of the continuous process of gasification
of brown coals for the direct production of converter
gas for use in ammonia synthesis (Production of Hp-=N,
mixture suitable for prcduction of NHz), 4380

Investigations with 2 swal]l pressure gasifier. I. Study
of the reactions occurring in the fuel bed, 4091

Investigation of the use cf oxygen and high pressure in
gasification. IIl. Synthesis of gaseous hydrocarbons at
high pressure (At 8002 and 50 atmospheres pressure),
3291

Joint problems of energetics and coal processing (Use of
nuclear heat for coal gasification in Poland), 5447

Kalle process (Reduction and oxidation processes
according to Kalle principle), 3403

Kinetic studies on the pyrolysis, desuifurization, and
the gasification of coals with emphasis on the
nonisothermal kinetic method (Objective was to
determine kinetics of desulfurization as aid to design,
operation, and evaluation cf new process systems for
practical desulfurization}, 7146

Kinetics and mechanise of the reaction between oxygen and
carbon and its significance for rapid gasification. I.
Kinetics (Below 800°C, C + 0O, + CO,; between 800 and
1000°C, CO, and CO are primary products; above 1000°C,
only CO is formed by reaction 2C + G, + 2C0), 4803

Kinetics of lignite char gasificaticn. Relation to carbon
dioxide acceptor process, 5103

King coal's rebirth (List of principal cosl conversion
processes inuding gasification and liquefaction; cost
of synthetic fuels), 5€28

Koppers—-Totzek gasification process (Gasification using
coal dust and 0), 4472

Koppers--Totzek process for the gasification of
pulverized coal, 3719

Koppers—--Totzek process for total gasification of coal
dust, 4046

Laboratory-scale gasification of coal-water slurries in a
metallic tube coil (Powdered, noncoking, low-rank coal
gasified with steam in externally heated tube), 4776

Laboratory~scale work on synthesis-gas production
(Including 3 stages, gasification in 3-in. tube with
wet purificetion system, gasification in 6-in. tube
with dry resfdue recovery system, gasification in large
unit with pneumatic coal feeding and dry residue
recovery system), 3773

Large-scale gas generator IGI-2 (Gasification of coal
with production of gas with heating value of 1400 cal.
per cu. m. ), 3285

Lignite gasification plant shown at Grand Forks, N.
Dakota. Staff Report, 3435

Liquid gas and coal (Reserves of gas and coal for
synthetic liquid fuel processes), 3499

Look at gasification of coal (Estimates for supplementary
natural gas needs through the year 2000), 5451

Low—sulfur char as a co-product in coal gasification
(Production of low-S producer gas in gasification-
desulfurization process; calcium carbcnate used as S
acceptor), 5388

Low=suifur char as a co-product in coal gasification (In
a gasification—desulfurization operation), 5317 (PB--
214 162/0)

Low—sulfur char as a co-product in coal gasification
(Productior of low-S producer gas), 5316 (PBE--214
162/0)

Low=sul fur char as a co-product in coal gasification
(Using calcium carbonate &s S accpetor in



desulfurization phase af gesification—desulfurization
apereation), 1787 (PE-214162)

Lurgi gasificatfan experimentz]l work carried ocut at the
University of Melbcurne, 3€48

Lurgi-gasifier tests of Pittsburagh~bed ccal {Description
cf apperatus ), 5002

Lurgi process (Production of SNG fram coal), 5460

Make SNG [substftute natural gas] from ccal (Review with
21 references), 5258

Mzking coal, water, and carbureted water gas
simultaneously (Temperature and pressure effects on
yields), 3z23

Making producer gas & competitive fuel, 3584

Manufacture cf synthesis gas in cantinuous vertical ovens
(Partial gasificatien af Japanese cozl )}y 4422

Manufacture of fuzl and synthesis gas in the United
States (Investigation underway an coal gasification),
3694

Manufecture af celd clean producer gas (Review with 37
references ), 4447

Manufacture cf industrial and domestic gases by means of
electricity (cocmplete gasification of ceal with
axygen), 3250

Manufacture af water gas frecm coal (Review aof
pcssibilities of using coal in water—gas sets), 4187

Mzanufacture aof water ges fram anthracite (Effects of
temperature and heating rate on arount of fines), 4233

Manufacture of substitute natural gas from coal (Review
with €1 references), 4677

Mechanisw cf water—-gas reaction. Repeort on experimental
work done for the A. G. A., 3501

Methane and hydrogen mixture from ccal gas, water gas,
producer gas cr the like (Chromiferous iron and water—
liberating agents as catalyst), 3183

Methene formaticn during gasification aof the Velenje
lignite (Maximum methane yield at 15 atm and 750-9000),
4918

Methane from ccal (Hydragasificztion for production of
gaseous hydrecarbons), 4840

Methane prcductian frow solid fuels and steam (CH,
produced by coal and steam 2t 20 atm and 300-5500),
4354

Method for feeding dry caal ta superatmospheric pressare
(Patent), ESES

Method of calculating gasification processes in
suspensian, 407§

Methyl fuel could provide mataer fuel (Coal is processed
to synthesis gas which is then catalyticzlly converted
to methanc]l and C;—--C, alcahcls), 5518

MHD system with dual pressure melt gasification and COz
recycle. Research and development repart Nao. S8, 5134
(NP-19944)

Modern coal-gasification methods. I. II. (Review), 3536

Modern gas producers (Review; equipment), 4331

Modern methads af carbenization (Coal was carbonized teo 2
gas; yield of 19,300 ft3 cf 425 BTU gaz/ton), i21

Much gas fram little coel (Means for improving gas
yields), 3341

Nzphthz and gas from coal, 4892

New cosl~utflization methads, 2541

New developments in coal dressing and ccal by-preducts
(Review of extraction processes and coal gasification),
7201

New effortes 2t the Industrial evaluation ef the
gasification of fuels by means of oxygen, 3158

New fuels« Gld ceoal {Design and construction of
gasification reactors; liquid fuel production using
fluidized bed techniques), 5289

New horizans far pressure gasification. Production of
clean energy (Review cf pracesses for cenverting fossil
fuel feedbacks into CH,; no references), 5262

New pracesses brighten grospects of synthetic fuels from
coal, 5621

New process for the pressure gasification of brown coal
with oxygen (At 20 atw pressure using axygen and
steam), 317€

New technologies in coal utilisation in the USA - key to
future energy suppiies (Production of syngas, low Btu
gas, and synthetic liquid fuels), SS587

Non-caking coal gasified in a stirred-bed producer, 5612

Ncnagglomerated brown—ccal gasification aof the Ukrain.
SSSR with a steam-oxygen blest under pressure and under
labaratory conditions (Pressures up to 50 atm; effect
of pressure an Btu of gas), 4181

Nencaking ccal gasified in a stirred-bed producer, §609

Nuclear energy for coal gasification (Review with 10
references ), 5424 .

Gffice of Coal Research history and activities, 5339
(CONF~731027-1)

Or production af liquid fuel from ccal in India (Deals
with coal gasification, gas refining, and application
of Fischer--Tropsch synthesis), 6829

Operating experience with & complete gasification plant
(Operating difficulties), 4092

Urganic sulfur in synthesis gas - gccurrence,
determination, and removal (Ccal gasification as source
af synthesis gzs), 750

Gther Office of Coal Research projects (Survey of
projects for producticn of low- and high~-Etu gas and
by~products), 5348

Overview of supply/demand for the next decade, 5477
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Oxidizing-pressure distillation of sclid fuels (Use of
comprecssed (O, and superheated stear), 33587

Oxygen gasification of ccal. Some unsalved precessing
problems, 4286

Oxygen gasification of anthracite (Production of higher—
quality synthesis gas and a more compact ash), &498

Gxygen in the production of hydrogen synthesis gas (58
references, description of Koppers, Winker, Lurgi,
Thyssen——~Galocsy and Leunz processes), 3581

Oxygen problem (in fuel gasification) (Gacification of
soft coals at atmospheric pressure and under pressure},
3192

Pattern of fuel research (Review), 3399

Pebble heater adapted to coal gasification (Apparatus for
use with low—-ash-fusion—temperature coals and coals
with relatively high S content; conversion of organic §
compounds tao HzS), 4035

Performance of a gas—synthesis demonstration plant for
producing liquid fuels frem cocal (Production of
gasoline and diesel oil; dust in raw gss removed by
cyclone separation, wash scrubbing, and electrostatic
precipitation; Cl,, H»Sy and organic § compounds were
removed with diethanclamine, Fe oxide, and activated
C), 6761

Perfaormance of the hot gas generator om [oxygen] enriched
blast (Results af 0 enrichment tests; increasing amount
of G inecreased thermal value of product), £537

Petrol from coal for US studies (Production of synthetic
crude and natural gas), 7016

Physics aof gasification processes. Research problems af
gasification technique (Physical state of fuel
undergoing gasification), 3321

Pilot plant for gasifying powdered cocal entrzined in
oxygen and steam (One-step process for production of
low—cost synthesis gas), 3600

Pilot plant studies on suspensicn gasification of Neyveli
tignite (Use of Koppers-——Totzek suspension-gasification
pilot plant), 4976

Pilot-plant gasification of high-ash eozals under pressure
with steam—air blast, 4426

Pilat-plent gasificatien of pulverized coal with oxygen
and highly superheated steam, 3721 .

Pilot-plant gasification of pulverized coal with oxygen
and highly superheated steam (Production of low-cast
synthesis gas), 3702

Pipeline gas from lignite gasificatien: current
commercial economics, §124 (PB-184721) -

Pipeline gas” from coal by methanation of synthesis gas,
4888

Pipeline gas from cocal (Gasification of coal to produce
synthesis gas from which CH, is produced
catalytically), 4054

Pipeline gas from lignite gasification. Feasibility
study. Appendix, 4963 (PE-166818)

Pipeline gas from coal using nuclear heat: technical and
economic evaluation (Prcduction aof 915-Btu gas), 4886
(CONF-393-5)

Pipeline gas from lignite gasification. Feasibility
study, 4961 (PB-166817)

Plant~scale investigation of the reactivity of various
gasification materials (Wood charcoal; brown coal
briquets; cokes from brown coal; cocke from bituminous
coal; increase in gas yield by pretrezitment with
K,COz), 3283

Pollution~free fuels (Patent or production of
desulfurized liquids and gases), 5539

Possibilities of Fischer-—Trapsch process, 3963

Possibility of producing a sulfur—free producer gas (Use
of Call to eliminate H,S from gas), 4534

Practice of (gas) generating process (Design and
performance of coal gasification installatiens), 3175

Preliminary coal gasificaticn experiments (Heating in
steam and steam--hydrogen mixtures to 7259C), 5472
(UCID-1€265)

Preliminary report on coal gasgification (Texaco pilat
plant studies on production of synthesis gas), 39S0

Preparation of carbon monoxide and hydrogen frow
carbanaceous solids (Synthesis gas from coal
gasification), 4238

Prepare coal for gasification, 5613

Present state of the development of complete gasification
(of coal in Germany) (Review), 3369

Present status and future possibilities in gasificaticn
processes, 3497

Present state—of-research in gas generation from cozl
through stezm gasification with use of heat generated
in high temperature, gas cocled, nuclear reactors, 5561

Pressure gasification of some nonecking coazls, S213

Pressure gasification of sclid fuels in the presence of
oxygen and steam (Discusszion of principles, methocds,
economics, and energy calculations), 3725

Pressure—gasification of solid fuels with oxygen, 3357

Pressure gasification with oxygen of solid fuels in
Germany (Process changes needed tc use bituminous coal
in Lurgi brown coal gasifiers; temperature of high-
pressure steam has to be lowered), 4796

Pressure gasification of brown coal and other solid fuels
(Review and description of new plants in Europe,



COAL GASIFICATION 576

Australia, and South Africa), 4183

Pressure gasification of solid fuels with steam and
oxygen (Testing of Russian coals of low calorific value
and peat; use of air, afr + steam, and 0), 4558

Presaure gasification of lignite (0O and steam used at
5009 and 3500; respectively), 4934

Pressure-gas oxygen coal gasifier, 3867

Pressure-gasification pilot plant designed for pulverized
coal and oxygen at 30 atmospheres, 3904

Pressurized hydrogasificaticn of raw coal in a dilute-
phase reactor (Production of pipeline quality gas after
minor methanation), 5465

Pretreatment of bitumincus coals for pressure
gasification (Evaluation of Seeded Coal Process), 5500

Problem of the gasification of sclid fuels on a carbon
dioxide~air jet (CO, passed over brown coal at B00®
gave product containing 0.8% CO,, 39.4X CO, and 59.75%
N, ytelding 1200 Kcal/m3), 4403

Problems and methods in distillation and gasification of
lignite (Review of modern wmethods, with references to
Italian practice; catalytic hydrogenation with nucleer
radiation), 4743

Problems of caking in the complete gasification of
bituminous coals (16 references), 4072

Pracedure for increasing the yield of benzene in the
gasification of coal at high temperatures (Dependence
an thermal treatment of gases formed), 3873

Proceedings of the Montana Coal Symposium (Discusses
resources, mining, and prccessing), 5169

Proceedings: energy resource conference, October 24 and
25, 1972 (2nd). Annual regt (Extractiomn of natural gas
and crude cil; interfuel conversion; Lurgi process;
government rcle in insuring adequate, reliable energy
supply and transmission and transportation of energy),
5487 (PB--224 750/0)

Process and apparatus using resonant sound wave and sonic
flame for the production of carbon moncxide, synthesis
gases, and synthetic hydrocarbons (Powdered coal
gasified in sonic rescnant burner at high rate), 4353

Process for a coal gasification (Patents), 558¢€

Process heat reactor program. Quarterly progress reccrt,
May 1--July 31, 1964 (Research progress cn fluidized-
bed gasifier, test loog, gas turbine system, and gas-
solids flowmeter), 49223 (TID-21288)

Process heat reactor prograr. Quarterly progress refgcrt,
August 1--Dctober 31, 1963 ¢(Design and development of
fluidized-bed gasifier for He recycle induction-heated
simulated nuclear reactor), 4884 (TID-20319)

Process heat reactor prcgrar. Quarterly progress report,
february l--April 30, 1964 (Progress in design,
development, and testing of fluidized-bed gasifier for
He recycle induction-heated simulated reactor; studies
on new test loop), 4919 (TID-20830)

Process of gasification of anthracite and coke with a
steam—air blast (Operaticn of experimental gas producer
shown in schematic detail), 4568

Processes for the gasification of solid fuels (Review of
180 processes), 4118

Processes for thermal conversion of coal, 6867

Processing the dust-containing liquid products of
pressure gasification cf coal, 5223

Processing of ccal, 329%

Processing of coal (Brief survey of methcds of coal
gasificaticn), 4053

Producing fuel gas from solid carbonaceous fuels, oxygen,
and steamr, 4703

Precducing a carbon monoxide and hydrogen gas mixture from
carbonacecus materials. Apparatus for gasifying
carbonaceous solids (Fluidized bed process), 3747

Production cf hydrogen from ccal char in an electrofluid
reactor, 5293

Production of combustible gases from coal by
gasification, 3322

Production of fuel gases by gasification of bituminous
fuel, 3324

Production of town gas by lcw-temperature carbonizaticn
cr gasification of fuels (Cracking tars from low-—
temperature carbonization or gasification of coals in
vertex bed), 4968

Production c¢f synthesis gas and lean gas from coal and
oil (Review with 26 references), 4873

Production of a fuel gas from coals of the Angren
deposits in the gas producers of **air-fountaint'® type
(Gasification of low-grade brown coal fines can be
commercially realized in air-fountain circulation type
gas producers withocut preliminary beneficiation of raw
fuel ), 4186

Production of gas by high-pressure gasification of coal
and influence of input on the technological parameters
of this process, 5113

Production of low-sulfur boiler fuel by two~stage
combustjion. Application of carbon dioxide acceptor
process, 5271

Production of liquid and gaseous fuels by synthesis from
coal (Use of low-grade Fe catalyst in carbonizaticn
zone with subsequent separation from carbonized coal },
3801

Producticon cf synthesis gas by two-step gasification of

coal under pressure, 4676

Production of synthesis gas from high ash noncoking coals
in an experimental fixed-bed slagging gasifier (Review
of status of research in slagging gasification of low-
grade, high-ash coal with O ad steam for production of
synthetic gas), 5000

Production of hydrogen and synthesis gas by the oxygen
gasification of solid fuel, 3607

Production of electricity via coal and coal-char
gasification. R and D report No. €5, interir report No.
3 (Firat phase of atudy cf potential process
alternatives for converting coal or coal char into
electricity via the production of low Btu gas for
combustion in an advanced combined gas-and-steas
turbine power cycle), 5480 (NP-20076)

Production of gaseous and liquid fuels from brown coal
(Review of European methods and discussion of possible
applications in Australia), 3649

Production of high CH, content by reaction of bituminous
coal or coke with superheated steam at 800 to 1000° and
5 to 20 atm pressure, 3178

Production of detoxicated pipe~line gas through pressure
gasification and synthesis over iron catalysts
(Combination of Lurgi pressure gasification process and
conversion of CO over Fe catalyst to C0,, CH,, and
liquid products, (Lecture)), 3714

Production of gas for ammonia synthesis from cosl-
gasification and coke-oven gas (Synthesis gas obtained
by catalytic cracking of hot oven gases in 2 steps with
addition of steam and O-containing gases at high
temperature)}, 5055

Production of desulphurised liquids and gases from coal,
5385

Production of hydrogen from coal char in an electrofluid
reactor, 3148

Production of liquids and gases from Savage, Fontana
lignite by hydrogenaticn with a nickel tungsten
catalyst (NONE), 6879

Production of methane from coal. Economic study (Economic
study of high-Btu pipe-line gas), 3833

Production of generator gas from Chukurovski coal by
oxygen enrichment (Additicn of 3.5% 0O to air and stear
resulted in 150 kcal/m3 increase in heat content of gas
produced), 4802

Production of city gas from solid and liquid fuels (Study
of gasification of coal under pressure and cosbination
with gasification of liquid hydrocarbons or with
carburetion of H-rich gas from natural gas), 4984

Production of municipal gas by gasification of solid fuel
(Historical review of gas production; advantages of
high-pressure saystem), 3651

Production of illuminating gas from Gusinoczerskili coals,
4971

Production of gaseous hydrocarbons frcm coals and their
tars (Production of olefins; eccnomics), 3771

Production of synthetic gas from Joban coal and natural
gas (Operation report on Koppers--Totzek furnace), 4564

Progress in coal research (Summary cf US work), 7029

Progress in the manufacture cof natural gas from coal
(Review with 3 references), 5265

Progress of underground gasification (England, 1950),
3786

Progress of fuel gasification (Review), 3241

Progress report on operation of pressure-gasification
pilot plant utilizing pulverized cosl and oxygen, 3966

Proposed prototype plant for the production of high-btu
gas. Paper No. 4 (Fluidized bed, steam-oxyger gasifier
with methanation unit), 5135

Pulverized-coal-fired gasifier for prcduction of carbon
monoxide and hydrcogen (Description of pilot plant
installed at Morgantown Station), 4111

Pulverized-coal gasificaticn - Ruhrgas processes, 3977

Purification of synthesis gas produced from puiverized
coal. Specifications, purificaticn processes, and
analytical rethods, 3582

Purification of synthesfs gas. Removal of dust, carbon
dioxide, and sulfur compounds (Production by reaction
of coal with 0 and steam), 953

Quality requirements for substitute natural gas. Paper
No. 6, 5280

Rapid high-temperature high~pressure hydrogenation of
bituminous coal (Noncaking high-volatile cos! gasified
in H at 850-9502; product gas contained 25X methane at
500 atm and 9000), 5048

Rapid high-temperature hydrogenation of coal chars. Part
I. Hydrogen pressures up to 100 atmospheres
(Experiments performed in tube at H pressure of 100
atm, 800 to 95009C, and flcw rate cf 80 tc 280
liters/hr; hydrogenaticn gas consists of methane,
ethane, and C0), 4959

Reaction between gas and fue! in pressure gasification
(Effects of type of coal and operating pressure on
heating value of gas preduced), 3372

Reaction of coal with steam at high pressures
(Experiments with bench-scale spparatus to produce high
Btu gas from coal; 12 references), 5080

Reactions of alkali metal compounds during coal
gasification for electric power generation. Paper 36,
5430

Recent coal research and its significance for gas
technclogy (Review of German articles on coal




research), 3167

Recent develcpments in liquid phase methanation
(Conversicon cf synthezis gas to high-Btu gas), 5352

Hecent developments in gasificatien of high-ash fuels,
4063

Recent developrent in ccal preparation and utilization
(Review includes U enrichment in complete gasificatian,
carbenization, hydrogenation, and liquefaction of ceal,
and synthetic hydrocarbens fror gases), 21

Recent developments in gasificaticn (Review), 3527

Refrectory bodies as fixed bed cozl ga=ificaticn diluents
(Patent; additian of diluents tc accommoedate coal
syelling in beds), 5631

Regicnal demanstration program fer maximum use of high
sulfur coal end maintenance of air quality stendards
(Methods for reducing sulfur oxides emissions from
coal-fired utilities)y 200 (WASH-1337-4)

Felaticn of caal] gasificeaticn ta the production of
chemicals (Prcduction of synthesis gas by
gasification), 3898

Research and development on the ccnversien of caal to
gas, liquid fuels, and bulk crganic chemicals
(Discuasion; 11 references), 6569

Fesearch and development work in USA in refining and
utilization of coal (NCNE), 6840

Reseerch on brawn cosl at University of Melbourne (Coal
gas productian), 3JE6€8

Fesults of prersure gesification with oxygen (Mixed steam
and 0 at 20 2tm), 3289

Feview of the developments in coal gasification
(Cangesticonal suppart cf SNG frem caal program), 5244

Rcle cf minerz! constituents of coal on combustion and
gaesificaticn (Review with 88 references), 3510

Ruhr coal fcr gas genereticn (Desirable characteristics
of coal vary with use cf the praducts), 4100

Russian coal gasification (Jcint USA-US5R effort to
produce fuel gas), 5496

$ in fuel gases, 620

Scope for fuller utilization of coal-derived oils (High
pressure gasification of coal in H), 6125

Semicoke for gasificaticn purposes (Contrast of
properties of semicoke from breown coal and bituminous
coal), 326E

Separation af tars from condensates forwed during city-
ges praduction (Coal gasificetion with O-steam
mixture), 5380

Significance of process for direct gasification of coal
(General discussion), 3900

Slagging fixed-bed gasification of North Dakata lignite
2t prassures to 400 psig, 5177 (BM-RI-7408)

Smokeless fuel and gas from moderately caking coal
(Technical and concmic stady used in planning large
carbonizatian plant), 4948

SNG - where will it come frar, and how much will it cost
(Coel gasification and desulfurization of resultant
fuel gas), 1739

SMG [subtitute natural gas] fror ccal via the Lurgi
gasification process (Discussian e¢f design of plant to
be constructed), 5368

SNG Process description: Stone 2nd Webster/General Atomic
~ nuclear cael gasification pracess (Using HTGR reactor
as heat source), 561§

S0, free twa-stage coal combustion process (Removal of
sul fur from coal under reducing conditions existing
during combustion), 1752 (PB—--211 888)

Solid and high quality liquid praducts from coal (Gas
with calorific value cf 8000 kcal/cu = produced), 6915

Solved and unsclved praoblems in coal investigation
(Catalytic ccnversion of water gas into liquid
hydrccarbens ), 5648

Sore aspects of fuel developments in the USA (Critical
review of caal related prccesses), 3980

Some aspects cf gas—prcducer practice ({peration of
static suctiaon~type generztor producing 40,000 i3 of
gas an hr and of a mechaniczl plant producing 110,000
ft3/hr), 3402

Some operational results from the first plants for the
conversion af hat raw gas far the gasification of coals
under pressure (Additicn of natural gas to enrich coal
gas )y 4913

Status and development of the pressure gasification of
solid fuels in fixed-hed producers (Review with 42
references }, 4754

Status ¢f SO0, remaval systems (Limestone scrubbing seens
to be the only technclegically feasible method), 1548

Status of the steam--ircn process (Production of H for
ccal gasificatfon), 5373

Steam-oxygen gasificaticn under pressure (Gasification of
brown coals), 3685

Steam—oxygen gasificaticn of various U.S. coals (Proecess
for making sugplemental natural gas from coal; removal
of S compounds from praduct), 5270

Strongly caking cosl gasified in 2 stirred-bed producer.
Report of fnvestigations (Froduction of 140 to 165 Btu
gas ), 5304 (PB--210 985)

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

Study of batch manufacturing of water gas (Effects of
rate aof stear flow on gas autput), £231

Substftute naturel gas: praocesses, equipment, costs
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(Production from hydrocarben liquids-and coel), 1794

Sulfur behavior and sequestering of sulfur compounds
during coal carbonization, gasification, and combusiion
(Theoretical, experimental, and practical problems
agssociated with desulfurization of eco2l), 1571

Sulfur behavior and sequestering of sulfur compounds
during coz)l carbonization, gasification, and
combustion. Final report (Desulfurization and
gasification af bituminous coal, lignite, anthracite,
and pyrite), 5227 (PB-—-211 481)

Sulfur recovery in the manufacture ¢f pipeline gas freom
coal (Overall S recoveries are 91 and 818 for lew— and
high—~S coals, resp.), S1€S

Sulfur removal from hat praducer gas (Gasification in
stirred fixed bed to produce low Btu gas; 32 materials
used as sorbents for H sulfide), 1850

Summary presentation: an overview af cozl conversion
technolagy, 52

Suspended specimer method for determining the rate of the
steam-carbon reaction (Steam passed over graphite
suspended in electrically heated tube), 4830

Synthane process (Process fer producing SNG from any
coal}), 5458

Synthesis gas from pulverized coal, oxygen, and highly
superheated steam is produced in pilot plant, 3759

Synthesis gas (Prouction by gasification of cazl
slurries), 4786

Synthesis gas from pulverized coal, 4495

Synthesis gas from coal-water slurries (Gasification in 2
fluidized bed at 16000F and 250 p.s.l. gage), 4256

Synthesis gas (Produced from coal in a fluidized bed
generator), 3943

Synthesis gas containing carbon moncxide and hydragen
(Pressure gasification of coal with steam), 5486

Synthesis of organic campounds from ceoal (Catalyst of
Cr,03——MgO--Fe oxide)}, 3321

Synthesis gas preparation by continuous gasification of
coal slurries (Laberatory experiments an coal-ail-water
mixtures), 5108

Synthesis—gas production by gasification of coal,
especially of powdered coal (Review), 3781

Synthesis gas from coal (Gasificaticn of pulverized co2l
suspended in superheated steam), 417€

synthesis gas. Its place in chemical industry and for
motor fuel (Productian by direct gasification of coal
or lignite instead of by carbonization of coal and
separate treatment of coke, gas, and tar), 3438

Synthesis gas from brown coal, 3318

Synthesis gas (Productien by gasification af ccal in
stream af steam—zir and steam—0; coal subjected to
‘thermal decomposition at §50-6G00 tto increase
effectiveness of pracess and lower energy ccmsumpticon),
5019

Synthesis gas (Solid, liquid, or gasecus fuel burned with
insufficient 0; ClO, and dust removed and remaining
gases liquefied and fractionated to give CH,, synthesis
gas, and N), 4339

Synthetic natural gas in the US energy balance. Part 2
(Tabulation of SNG projects in USA (April 1973)), 5492

Synthetic fuels from coal (Role of the federal government
in promoting coal conversion processes and the growth
of a synthetic fuels industry), 5§98 (WASH-1337~
3(Rev.1))

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

Synthetic crude oil: is it feasible yet, 5596

Synthetic fuels: will government lend the o¢il industry a
hand, 5601 .

Synthetic natural gas interest in US concentrating an
coal (Sixieen high Btu coal gasification plants are
proposed by 1985), 5550

Synthetic natural gas as a nuclear energy carrier over
long distances (Production from fossil fuels using heat
from HTGR~type reactor), 5386

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

Tar decomposition and its relation to gasification
(Effects of temperature and duration of superhezting on
CH, and heavy hydrocarben yields), Z1€8

Tars from semicoking and gasification of brawn cozl
(Tables showing detailed characteristics of tars and
their fractions; tars used as raw materizls for mctor
fuels, paraffins, and phenols), 4€1€

Tars from the gasification of the brown coals of the
Irsha—-Borodinskoe depcsits - a valuable raw material
for the chemical industries (Tars produced under
pressure in steam-0 gasification contain phenols,
pyridine bases, and hydrocarbons), 4610

Technical utilization aof the Velenje lignite (Economics
of Lurgi and Fischer-—Trapsch syntheses in production
of CH,)s 3752

Techniques for the conversion of coal into liquid and
gaseous fuels in the United States, 6784

Technological possibilities of the Rectisol process, S100

Techneclogical process enalysis of the gasification of raw
coal using nuclear energy (Manufacture of geses frem
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coal and lignite reviewed; 9 referencec), 5157

Technclogy and eccnomrical situaticr in the field of coal
chemistry, 419%

Ten years of experience at the pressure-gasificatjcon
plant at Most (Czechoslovakia) (Gasification ratic of
steam to oxygen), 4188

The gasification of low-grade fuels for the synthesis of
gascline and methanol (Frcduction of gas rich in CO and
H and some tar), 3266

Thermal treatment and gasification of sclid fuel (Ccal cr
previocusly heated sclid fuel heated in retort in
ascending stream of products from thermal treatment of
fuei}, 5020

Thermal treatment of coal and recent development in
gasification, 3379

Three-stage gasification of coal (CHy,-high fuel gas
produced by coal gasification of C-steam mixture at 50~
70 atw and 1370, 870, and 815-9000, resp. catalytic
conversion of synthesis gas produced), £536

Time relation in rapid gasification (Use of corundum tc
increase heat capacity of coal), 4449

Total gasification (Review), 3655

Total gasification of powdered coal (Review), 4307

Town gas (Preduction fraom ccal containing CC and H using
2 NiO--MgC catalyst), 4514

Town g&s trom trown coal (Research), 3885

Town gas frcr weakly caking coals (By complete
gasification processes), 3770

Treatment c¢f ccal to prevent agglomeraticn (Liquid slurry
of cca)l treated with cxygen-containing gas at high
temperature and pressure to produce surface oxidation
of coal. Feed in high-pressure hydrogasificatior
process ), 5281

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

Two-stage gasification of coal (Prcducticn of CH,-
enriched fuel gas; charred material reacts with 0 sbove
13700 and abeve 70 atm to give synthesis gas; this
reacts with cocal and stear above B700 and 70 atm to
give product gas containing H, CH,, anrd cxides), 5521

Two-stage gasification of pretrzated coal (Process feor
production of methane-rich gas), 5633

Two-stage gasification cf sapropelitic matter (Production
of oil from sapropeletic coal), 4294

Twc-stage gas producer (Apparatus using 2 stages fer
making producer gas frow caking coals), 5128

Two-stage gasification cf coal with forced reactant
mixing and steam treatment of recycied char (Patents),
55682

Two-stage gasification of pretreated coal (Two-stage
process fcr production of methane; 1st stage, fine
particulate coal and steam react at 13702 and 50 atm to
give H-rich synthesis gas; methanation in 2nd stage
when partially carbonized coal reacts with synthesis
gas at 8700 and above 50 atm; final prcduct is fuel gas
of at least 70% CH,), 5531

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

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

Underground gasification of fuels. Effect of preliminary
therral treatwment op the ccmposition of the gas from
the gasification of Moscow brown coal in a permeable
channel (Laboratory scele 0 gasificaticn experiments cn
Mcscow brown coal that had been preheated to 150, 250,
350, and 5500), 4761

Union Carbide/Battelle coal gasification process
development unit design (Two-stage fluidized-bed system
involving combustion of ccal or char in one fluidized
bed and steam gasification of coal in another bed with
self-agglceeration of ash), 5363

Use of a refinery LP [liquid product] model to determine
value of coal derived liquid (Development of design for
converting ccal inte high Btu pipeline gas and liquid
suitable as feedstock to petroleum refinery), 5263

Use of oxygen to gasify combustibles (Lurgi process for
gasifying lignites at 20-30 kg/sq. ca. and Koppers
process of cracking fuels), 3509

Use of oxygen and high pressure in complete gasification.
I. Gasification with oxygen. Rept. 39 of Joint Research
Cormittee, Inst. Gas Eng. and Univ. Leeds (Lurgi plant
using lignite; use of 0,~-N, and 0,~-C0,, air--steam,
and O,--steam mixtures), 3235

Use of oxygen {n gasification (Use of O in fiuidized,
entrained, and Lurgi processes), 4093

Utilization of solid heat carriers in coal gasification
using nuclear energy, 5183

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

Water gas (Superheated stear mixed with 0,), 3298

Water-gas equilibrium and Its relation to practiceal
gasification processes, 3717

Water gas from gasification of sclid suspensicn of fuel
(Nonbituminous coal}), 4336

Water-gas-shift equilibriur in the gasificaticn of
lignite with steam, 3858

Water gas fror coal, 4174

Water gas (Produced by simultaneous carbonization and
gasification of coal in fluidized condition at 900~
9500), 4257

Water gas (Molten coal ash provides necessary heat for
coal gasification), ES€EE

Water gas (Reection at 1000-16509F and 200-800 psia),
4964

What hydrogen from coal costs [coal gasification, steam-
iron process or nuclear heat gasification], 4926

What results are obtainable by the wet method of
gasification [of coal], 3339

When will synthetic fuels begin flowing from coal (Status
of several co2l gasification and liquefaction processes
in USA), 5584

Why syngas from coai, 5305

Work of the Gas Research Board. Report of the Director
(Review of complete gasification; synthesis of CH,
using Ni catalyst; removal of organic sulfur frcr coal
gas ), 3400

Yield of gas in the thermal processing of ccal and the
newer developments of gasification (Description of VIAG
process), 23268

COAL GASIFICATION/AGGLOMERATING ASH PROCESS

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

Commercial concept designs (6 processes), 5350

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

COAL GASIFICATION/ANTHRACITE

Gasification of bone anthracite (Efficiency for producer

gas formation), 4777
COAL GASIFICATION/AVG PRCCESS

A.V.G. process, 3151

Gasification of peat witn ccal in an AVG gas generator,
3815

COAL GASIFICATICON/BCR PROCESS

Computer study of stage 2 reactions in the BCR two-stage
super—-pressure coal gasification process (0
consumption, coal consumption, and C dioxide formaton
and removal influenced gas cost in that order), 5032

Economic study of pipeline gas preduction from coal
(Critical analysis of several processes), 5205

COAL GASIFICATION/BIBLICGRAPHIES

Current apraisal of underground coal gasification
(Annotated bibliography with 328 references), 5297
(PB--209 274)

Gasification studies (Annctated bibliography on
gasification of solid fuels, decorposition of liquid
and gaseous hydrocarbons, and goals of gasification; S4
references), 4980

Selected bibliography of coal gasification (392
references ), 3877

Underground gasification of coal, 1945-60: A
bibliography, 4881

Underground gasification of coal, 1945-60: a
bibliography, 489i (EM-~IC-8193)

Underground gasification (Review with bibljography of
methods for underground geasification), 3135

COAL GASIFICATION/BI-GAS PROCESS

Clean fuels from coal. Development of the BI-GAS process
(Review with 3 references), 5354

Coal gasification: state of the art (Status of arious
gasificaticn processes), 5431

Coal gasification: a review. Paper No. 71-15 (Underground
and sbove-ground gasification; envircnmental effects of
coal gasification by 1990's discussed in appendix),
5242 (PB-228887)

Coal gasification. Evaluating the bi-gas SNG process
(Production of synthetic natural gas), 5328

Coal technology: key to clean energy. Annual report,
1973-74 (Production of synthetic fuels from coal), 5567
(NP-20078)

Commercial concept designs (6 processes), 5350

Design and operation of the BCR fluid{zed-bed methanation
PEDU, 5370

Design and fabrication of bi-gas reactor, 5371

Design of bi-gas pilot plant (For production of high Btu
pipeline gas from oal), 5340

Evaluating the Bi-Gas SNG process, 5453

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

Gasification of bituminous coal - status and prospects
(Economic evaluation of 4 processes fer producing SNG),
5273

Proposed pilot plant, Homer City, Pennsylvanis (Bi=-gas
coal conversion pilot plant), 5233 (PB-200800-D)

Reassessment of the prospects for coal gasification (For
production of synthesis gas), 5228

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

Status report: the AGA/OCR coal gasification progras
(Status of various gasification processes), 5432




fynthetic fuels from hydraocarbon saurces: technology,

economics, markets, 5562 (NP-19993)
CUOAL GASIFICATICN/BITUMINGUS COAL

Gesification of bitumincus ccal in producers with special
reference to the production of cold clean gas for
industrial purposes (Discuss<ion), 3451

CCGAL GASIFICATIGN/EROWN COAL

Gasificatiaon of brown coal in generztars with ges
recirculation (Effects of moisture content of coal on
tear farmation and ClU, and CH, evslution), 4232

Géesificatian of Rhine brown cozl by & new prccess
(Fropcsed high pressure process that prcduces by—
product electrical energy fraom gas turbines along with
maximum yields of H and hydroacarbons), 4321

COAl. GASIFICATION/CARBON DIOXIDE ACCEFTOR PRCCESS

Basic features of the CG, acceptcr gasification process.
Paper No. 17 (Pilot plant status report), 5183

Carbon dioxide—acceptor [coal] gasification process.
Studies of acceptor properties { Pracess discussed in
light cf required prcperties of Cal acceptor;
limestones and dolaomites are equally useful in
process), 504§

Clean energy from coal - & national priaerity (Status of
coal gasification, liquefaction, and solvent extraction
programs ), 5372 (EN-2281)

Clean fuels frcw coal. Carben dioxide acceptor process
(Review with 2 references), 5360

Cl, acceptar pracess pilot plant - 1973, 5364

Ccal gasification: 2 review. Paper No. 71-15 (Underground
and above-grcund gasificatian; environmental effects of
ccal gasification by 1990's discussed in appendix),
S5242 (PE-228887)

Coal gasificatian: state af the art (Status of arious
gasification processes), 5431

Coa! technolagy: key te clean energy- Annual report,
1973-74 (Prcduction of synthetic fuels from coal), S5E67
(NP-20076)

Coal-ta-gas pilat plant (Far gasification of lignite by
CO, ecceptar process tc prcduce clean high Btu gas),
178¢

Commercial concept designs (& processes), 5350

Design of lignite gasification pilet plant. Paper No. 2
(Usin CO: acceptor proce=s), 5137

Development af the CQO, acceptor process directed towards
low-sulfur bailer fuel. Arnu2l repert 1 Sep 1970--1 Nov
1971 (Production of low-sulfur fuel gas by coal
gasificaticn), 5241 (PB--210 840Q)

Gasificaticn mcves from research toc development (Current
gasification projects and pracesses in USA (1972)),
5320

How coezl-gasification cosmon base costs compare, 5437

Low sulfur bciler fuel using the CONSQL Cl, acceptoar
process. Feaseibility study, 5068 (PB-176910)

Phase I1: bench-scale research an CSG prccess. (peration
of the bench—scale centinucus gasification unit, 5077
(PB-184720)

Phase 1I: bench-scazle research on CSG process. Laboratory
physico-chemical studies, 5069 (PE-184719)

Phase Il: bench-scale research on CSG process. Studies of
mechanics on fluo-solids systems, 5084 (PE-184718)

Phase III and Phase IV - design and construction of the
consclidation synthetic gas pilot plant, Rapid City,
South Dakata (Plant uses CG; acceptor methad for
gasificatiaon of lignite toc produce synthesis gas which
is methanated to high Btu pipeline gas), 3131 (NP-
20104)

Pipeline gas fram lignite gasification. Current
commercial ecaonomics«. R and D repcrt No. 16y interim
report No. 4 (Feasibility study af esificaticn of
Iignite tc prcduce gpipeline gas), 5125 (NP-20089)

Pipeline gas fror lignite gasification (Using the Consol
Carbaon Dioxide Acceptar Process), 4962 (PB—~166817)

Reassessment cof the prospects for ccal gasification (Feor
production of synthesis gas), 5228

Staff repaort on coezl gasification: processes and effects
(Review of processes for production of high Btu gas),
5522

Status report: the AGA/OCR coal gasification program
(Status of various gasificztion processes), 5432

Synthetic fuels from hydracarban saurces: technolaogy,
gconomics, markets, 5562 (NP-19993)

COAL GASIFICATION/CATALYSTS

Behavior of nickel methanation catalysts in coal—steam
reactions, 5296

Future catalytic requirements for synthetic energy fuels
(From coal), 6982

New zs2talytic needs for synthetic fuels. Paper No. 17
(Catalysts for unimproved gasification and
methanaticn), 5260

COAL GASIFICATION/CHARS

Kinetics of bituminous coal char gasification with gases
containing steam and hydrogen. 5461

Production of hydrogen from coal char in an electrofiuid
reactor (Steam gasification of char), 5291

COAL GASIFICATION/CHEMICAL ANALYSIiS

Analyses af tars, chars, gases, and water found in
effluents from the Synthane process. Technical progress
report, 5578 (PB-229218/3)

COAL GASIFICATION/CHEMICAL REACTION KINETICS

53rd Report of the Joint Reszearch Casmittee of the Gas

Research Board and the University of Leeds.

579 COAL GASIFICATION/CHEMICAL REACTION KINETICS

Investigation of the use of oxygen and high pressure in
gacsification. V. Reactions between coke and steam at
high presure, 3€06

Bench—scale research cn CSG process, Phase II. Operatien
of the bench—-scale centinuous gasificatien unit,
December 1, 1965 to July 1, 1968. R and D report Nec.
1€, interim report No. 3, book 3 (Reaction kinetics;
equipment; feedstock preparation; operating procedures;
calculations), 5085 (NP-20093)

Conditions af industrial coal gasfication neer the wall
of a ecyclone reactor, 5104

Elementary processes in the combustion and gasificatian
of coal (Reaction kinetics; reactions in 3 stages are:
C(s) + 172 0, = C4y CO + 1/2 Iz = COzy and COn + C(s) =
2CL; 16 references), 6535

Foreign developments in ccal gasification
(Hydragasification appears to offer more econamic
method for making higher heating value gases than
catalytic methods), 4915

Fundamental studies on coal gasification in the
utilization of thermal energy from nuclear high-
temperature reactors (Rates of gasification as a
function of temperature for 7 salid fuels, influence aof
particle size and steam pressure (10-70 atm), and
apparent kinetic parameters of gasification reaction
were investigated), 5329

Gasification of solid fuels in a fluidized bed {Rezctions
with air and with CO, at 800, 850, and 900C 2t 1 zipm
pressure ), 4179

Hydrogen processing of ceal and the kimetics of
desulfurization (Canditions fer efficient and econcmic
desulfurization of coal; quipment design), 1497

In situ coal gasification (Gasification by CO, and steam;
coal burned to raise temperature abave 10000), £547

Investigation of a continucus low-temperature sclid—fuel
gasification process by means of superhezied steam
(Determination of reaction rates at different
temperatures and steam velocities), 4184

Kinretic study of the reacticn of coal char with a
hydrogen—steam mixture (36 references), 4995

Kinetic study of coal char hydrogasification. II. Second—
phase rezction (Reaction kiretics and mechanism of ceal
char hydrogasification pilot plant reactor under
cocurrent and countercurrent flow ystems with both
fluidized and movirg bed contacting were studied), 4935

Kinetic study of coal char hydrogasification. I. Rapid
initial reaction (Coal char hydrogasification reactions
may be regarded as two simultanous reactions differing
considerably in their rates), 4985

Kinetic studies on the pyrolysis, desulfurization, and
gagification of coals with emphasis on the non—
isothermazl kinetic method. Final report on phase 2, see
also report dated Apr 1969, PB—-185 882 (Research on
sulfur control by means of coal gasification}, 5132
{PB-211 338)

Kinetics of carbon gasification. II {Discussion with 25
references), 4735

Kinetics of carbon gasification (Discussiorn with 34
references), 4736

Kinetics of coal gasification in a low-pressure low-
residence time, entrained flow reactor, 5428

Kinetics of carbon gasification. IIT, 4717

Kinetics of gas synthesis using recycle systems
(Conversion of coal ta gaseous fuels; hydrogenation ef
CO and C dioxide over Raney Ni catalyst and a nitrided,
dusted Fe catalyst), 5034

Kinetics af caal gasificaticne. Design of atmospheric
pressure gasifiers, 4079

Mechanisms of reactions in ar underground gas generatar
(Reaction: CuHo0 = CO + H; follawed by conversien of CCO
with catalysts), 4576

Modern theories of the kinetics of the gasification of
coals (Review with 55 references), 4211

New knowledge on mechanism ¢f reacteors -in carben
gasifications 4300

Note on the reaction mechanism in the undergraound
gasification of coal (System of equations develaped
that were solved by analeg computer), 5006

Power—coal gasifiecation in plasmochemicazl flow reactors,
§187

Preliminary coal gasification experiments (Reaction rates
of subbituminous coz2l heated in steam and steam—H
mixture investigated up to 725%; at ca. 5002 pyrolysis
produces CHyy CO.y and char; wimisum iewmperature for
rapid reacticn of coal or char is ca. €259 giving
mostly H and CO,3; CH, production increased by addition
of H to steam), 5377

Primary 2and secondary reactions in the gasification of
coal with steam, 3954

Production ¢of town gas and synthesis gas by pressure
gasification of bituminous coal (Thermedynamic
conditions ad reaction kinetics for gasification of
cozl ir a fixed bed at high pressure, and differences
in process for gasification of coal dust at ato
pressure and coal lumps under high pressure are
discussed), 4818

Praduction of pipeline gas by hydrogasification of coal
(Pressures up to 3800 psig and temperatures to 21000F
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with H, steam, and steam--H feed gases used}, 527%
Reaction model for bituminous coal hydrcgasification in a
dilute phase (Reaction model developed that allows
reasonable physical and mathematical interpretaticr of
dilute phase hydrogasification), 5141
Reactivity of coals in high-pressure gasification with
hydrogen and steam (Rates of reaction of coals and
chars with H, steam, and steam~-H mixtures measured at
pressures up to 2500 psig and temperatures to 17000F),
4877
Some problems cf lignite gasification by means of high-
temperature nuclear reactor heat, 5094 (JUL-554-RG)
Steam-oxygen gasification of fine sizes of coal in a
fluidized bed at elevated pressure. III. Relation of
integral tc differential rates; effect of carbon level
on gasifijcation rate, and role of the shift reaction
(22 references), 4834
Steam-oxygen gasification of fine sizes of coal in a
fluidized bed at elevated pressure. II. Reaction of
carbon wth steam (Fluidized bed hydrodynamics have
important effect on steam—-C reaction kinetics; 9
references ), 4849
Stoichiometric analysis of the processes of combustion
and gasification of solid fuels, 4279
Study of the process of gasification of coal with steam
(Temperature dependence of reaction kinetics), 3958
Theory of gas producer. II (Wellman--Seaver——Morgan-type
gas producer), 3779
Thermodynamics of gasificaticn of coal with oxygen and
steam. Charts for material and enthalpy balance
calculaticns (Examples of use of charts), 3838
Underground gasificaticn (Review of methcds; kinetics of
reactions), 3634
CCAL GASIFICATION/CHEMICAL REACTIONS
Study of gassification. Disscciation reaction of water
vapor, carbon dioxide, and carbon mcnoxide. Conversion
reaction of carbon monoxide (Review), 3284
CCAL GASIFICATION/CHEMICO PROCESS
Union Carbide - Chemico coal gasification process
(Process description with flow diagram), 5495
COAL GASIFICATION/COED PRCCESS
Coal gasification. COED process plus char gasification
(Plant utilizes COED coal pyrolysis process alcng with
molten salt process to gasify COED char), 5330
Coa)l gasification: the COED process plus char
gasification, 5452
Economic evaluation of CCED process plus char
gasification, period cf performance April 1971-April
1872, 3144
COAL GASIFICATION/COGAS PROCESS
Gasification moves from research to development (Current
gasification projects and processes in USA (1972)),
5320
Synthetic crude oil: is it feasible yet (Description of
GCOS and CUGAS processes), 5593
COAL GASIFICATION/COMBUSTICN
Coal gasification: a fluidized-bed combustion systenm,
5443
COAL GASIFICATION/COMBUSTION HEAT
British trials in underground gasification (If coal is

heated in absence of air, volatiles representing 15-40X

of bituminous coals are driven off as coal gas), 4288
COAL GASIFICATION/COMPARATIVE EVALUATIONS
Another hat in the energy ring - FMC's ccal-to-gas/oil
process (Ccgas process concept; production of synthetic
pipeline gas), 5245
Economic comparison cf processes for producing pipeline
gas (methane) from coal. Paper No. 14, 5151
COAL GASIFICATION/COST
Prcgress in manufacture of pipeline gas by high-pressure
gasification of coal and high-pressure cracking of
natural gas, both with oxygen (Calorific value
specified as 4600-4800 Kcal/cu. m.; N added to keep
heating value as specified), 4829
COAL GASIFICATION/CSF PRCCESS
Economic study of pipeline gas production from coal
(Critical analysis of several processes), 5205
COAL GASIFICATION/DIAGRANMS
Coal gasification (Review of coal gasification
fundamentals including coal characteristics, coal
processing, chemical reactions, and thermodynamics; low
and high Btu gas production), 5481 (NP-20097)
Processes occurring in the gasification of fuels and
their presentation in Terbeck diagrams (Gasification of
bituminous ccal with O and steawm), 3762
COAL GASIFICATICN/DUSTS
Gasification of coal dust, 3973
COAL GASIFICATION/ECONOMICS
Advanced coa)l gasifijcation syster for electric power
generation. Annual technical report, August 9, 1972-
June 30, 1973. Research and development report No. 81,
ifnterim report No. 1 (Development of economic,
efficient, nonpoliuting power plants), 5411 (NP-20074)
Basis of the Kcppers~-Tctzek process for gasificaticn cf
powdered ccal (Econosics of powdered-coal
gasification), 371¢€
Bi-gas process (Conversicn cf coal to substitute natural
gas}, 5459

Clean fuels from coal (Production of liquid and gaseous
products recommendations for research prograams), 1806
(PB--224 530/6)

Coal gasification and enrichment cf coal gas, 4051

Coal gasification. Feasibility, economics, and viability
(Review with 20 references), 5375

Coal-cil-gas refinery offers SNG, refinery feed, low-
sulfur fuel oil (Process design, operating variables,
costs, product values, and economic feasibility of
coal~conversion complex for production of high-Btu gas,
liquid feedstock for petrolem refinery, and low-S fuel
for power plants were examined), 5473

Commerce today. Volume IV, number 7 (Economic highlights;
review; coal gasification offers key to energy
independence ), 5582 (COM--73-50835-~07)

Considerations in distillation and gasification, 3710

Continuous gasification of powdered-cosl suspensions by
air-oxygen and air-cxygen-—-steam mixture (Steam will
have to be superheated to at least 20009F; 22
references }, 3636

Economic analysis of underground gasification of coal
(333 references on work with Russfan coals), 4845

Economics of pressure gasification of coals with high ash
and sulfur content (Economical coal utilization in
electric power plants and city gas works could be
achieved by pressure gasification; removal of SO, by
washing with CH3;0H or KOH}, 4817

Economics of generating clean fuel gas from coal using an
ajir-blown two-stage gasifier (Low Btu gas version of
BI-GAS Process using air st 300 psig), 5234 (NP-20087)

Effect of the moisture of Dnieper brown coals on their
gasification with oxygen blast (Coal contains ca. 60X
moisture; gasification is technically possible but not
economically sound), 4842

Engineering study and technical evaluation of the
bituminous coal research, Inc., two-stage super
pressure gasification process (Cocncept has been
reviewed and is judged tc be theoretically socund and to
offer genuine practical advantages in cocal gasification
although it has not yet been demonstrated), 3130 (OCR-
RDR-60)

Evaluation of coal-gasification technology. Part 1.
Pipeline—quaiity gas (Discussion of shortage of natural
gas and possible sclutions to problem; description of
various processes for coal gasification), 5257 (NP-
20088)

Foreign developments in coal gasification
(Hydrogasification appears to offer more economic
method for making higher heating value gases than
catalytic methods), 4915

Gasification in rotating grid furnaces by addition of
combustion gases (Eccnomic efficiency of corbustion
raised by recycling combustion gases to system), 4291

Gasification of solid fuels under pressure (Coal
gasification can compete with petroleur products only
in locelities where transportation costs make economics
of former attractive), 4654

Gasification and distillation (Using ccal of different
characteristics), 3€90

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

Gasification of coal in an experimental Rummel double-
shaft slag-bath gasifier (Satisfactory diluent ges
produced, but rate of production was disappointing;
process would not be econcmic), 4905

Gasification of lignite with heat from a high~temperature
nuclear reactor (Gasifier operates at 70 atm), 5078

Gasification of sclid fuels at elevated pressures
(Econorics}, 3839

Gasification of coal under conditions simulating stage Il
of the BCR two-stage superpressure process (Production
of ynthesis gas), 4991

Gasificaticn: rediscovered source of ciean fuel (Coal can
be gasified into S~free synthetic natural gas, but f{t
is economically useful in only some applications), 5321

How and why underground gasification of coal may reduce
the cost per kw hr, 3513

Hygas process (Conversion of coal of any rank or §
content to high Btu gas interchangeable with naturail
gas), 3106

Impacts of new energy technology, using generalized
input-output analysis. Final Rept., see alsc report
dated Aug 1972, PB-220 622 (Comparative economic and
environmental impacts of high and low Btu coal
gasification), 5436 (PB-226 139/4)

Industrial operation of the near Moscow station
**Podzemgaz'® (Statistical report on production costs
and quality of output of underground coal gasification
plant), 4381

Influence of superheated steaw temperature on the
pressure gasification [of solid fuels) (Gas quality,
consumption, and economic figures for operating plant),
4773

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

Operating a pressure-aasification pilot plant using
pulverized coal anc ..ygen., Effect of heat loss on
economy (Equipment; .- fects of coal-feed rate and
operating pressure), 4846




Pipelire gas fram coal, 3684

Fressure gasificati{on of sclid fuels (Review of history
of Lurgf fixed-bed gasifier; ecanomy aof process; 48
references ), 483§

Fressure gasification of bitumincur ccal in Dersten (Use
of Lurgi high pressure gasifiers), 4890

Pressure gasification of cazl at the gasification plant
cf Steinkohlengas Akt.-Cessy Doraten (**Dry'! process
produced savings through lower steam needs), 4628

Frcblem of camplete gasification, 3360

Freduction ¢f synthetic natoral ga=z by hydrogasification
(Economic aspects)y 5153

Frcducticn of crude synthes=is gas from zsh-rich coal by
the Koppers--Tctzek process; purification of the crude
synthesis gas and preparatiaon aof the purified synthesis
ges for ammonia synthesis, 4978

Productan of gases of high calaric value by underground
ccal gasification (Impreoved techneclagy can increase
heating value from 800 Kcal/m?® ta 900-50 Kcal/m3; use
of O-enriched zir cr steam: econamics), 4577

Frogress rercrt on 2nd experirent {n underground
gasification af coal (Studyv on control af gases,
maintenance of combustion, gas guality, methaeds of
obtaining test data, and technical and eccnoric
infcrmation), 3695

Hesults of work at the Lisichansk szteation **'Podzemgaz'?
for the pericd 1954--1956 (Statistical review of report
on methods of underground gas=ification}), 4383

Sl], free twc-stage coal combustiaon prccess (Co2l S is net
cxidized under reducing cenditiass existing during
ccmbustian), 1745 (PE-211848)

S0, free twc-stage ccal conbusticn process (Ce2l is
disstalved by injection inta molten Fe and
simultaneausly dissclved ccal C is oxidized with
injected air toc CO; coal S is not oxidized but is
tran=ferred fram Fe tc slag consisting of coal ash and
added limestane; process econowmics), 1750 (FBE-211888)

Synthetic gss= (Frocesses or converting coal toc synthetie
gas)y £122

Technclogy and cast of coal gasification (Economics of
new gas{fication processes), 5471

Undergraund gasification aof the Angren lignite deposit
(Description of technical and econcmic variables), 5215

COAL GASIFICATION/EFFICIENCY

Advanced cazl gasification systenr for eleciric power
generaticn. Annuval techniczl repart, August 9, 1972-
June 30, 1973. Research and develcpment report No. 81,
interim regort No. 1 (Development of economic,
efficient, ncrpalluting pcwer plants), 5411 (NP-20074)

Detersinatian of chemical efficiency of underground gas
generatars (Equation fcr chemical efficiency of
underground gasffication of cozl), 4562

Gasificatian in rotating grid furnaces by additien of
combustion gases (Economfc efficiency of cambustien
reised by recycling cambustion gases to system), 4291

Gasificatian of low-value coals (Date compared for 19
coels and cokes of different grades and response to
burning in Lurgi—Schweizer, Cttoc Bochum, ratating grid
furnace, and in Winkler and Flesch—Winkler
generators), 4289

Gasification af brown coel from the Vrbica Gacko mine
(Gasification efficiency of 68.3%), 5376

Increasing the efficiencies of plants gasifying solid
fuels (Method fcr cbtaining 47% over-all efficiency),
4296

Influence of the thickness ¢f the ccal layer on the heat
of combustion during underground gasification of coal
(Experimntal and matemztical study; empirical formulas
fiving dependence cf heat cof cambustion of gas on water
content and speific water flow in gas), 4999

Investigaticns of a fixed-bed gasifier (Review), 4844

Physicochemical treatment of a cozl seam as a method faor
increasing the efficiency of degasification (Coal seams
treated with aqueous HCl or aqueous HCl with surface
active agent; ges yield increased from 300-600 m3/day
after H,0 treatment tc 9C00-1000 after aqueous HCl and
to 1200-1530 with use of surface active agent), 5198

Slag-fareling-type gasificaticn of pulverized coal, 4345

COAL GASIFICATION/ENVIRONMENTAL EFFECTS

Impacts of new energy technclagyy using generalized
input-cutput analysis. Final Rept., see also report
dated Aug 1972, PB-220 622 (Comparative economic and
anvironomental impacts of high and low Etu coal
gasification), 5436 (PB-226 139/4)

Proposed pilct plant, Homer City, Pennsylvania. Final
environmental impact statement. Supersedes report dated
7 Jul 1971, PE~-200 B0O0-D (Testing of process employing
oxygen and steam at elevated pressures in 2-stage
gesifier to convert coal tc pipeline~quality gas), 5287
(PB—200 800)

COAL GASIFICATION/EQUATIONS ,

Simple calculation of the composition of gasificatien

gsses in equilibrium with carbcn, 3688
COAL GASIFICATION/EQUIPMENT

Apparatus for gasification of fine-grained coal and coal
dust (Sclid particles of ascending stream of gas are
centrifuged, separated, and returned to bottom of
chamber), 4698

Apparatus fcr gasificetion ¢f a suspension of finely
dispersed solid fuels (Description of mixing and
injection nozzle), 4706

581 . COAL GASIFICATICN/EQUIFMENT

Autocgenous carbonization for the continuous preducticn ef
ceke and gas (Description of equipment), 4870

Bench—scale research on CSG process, phkase II. Studies on
mechanics of fluo—sclids systems, July 1964 ta June
1968. R and D report No. 16, interim report No. 3, becok
1 (demonstraton of basic operability and mechanics cf
handling the uwal flue—solids system proposed in the
Carbon Dioxide Acceptor Process), 5079 (NF-20090)

Bench~scale research on CSG process, Phase II. Operation
of the bench~scale continuocus gasification unit,
December 1, 1965 ta July 1, 1968. R and D report No.
16, interim report Na. 34 book 3 (Reaction kinetics;
equipment; feedstock preparaticon; operating procedures;
calculations), 5085 (NP-20093)

Coal combustion and gasification in a commercial cyclane
apparatus, 5111

Coal gasification process and apparatus (Calorific value
of gas produced is ca. 60% of that of ariginal cozl),
5485 .

Coal gasification (Fluidizationr; equipment), 4030

Coal gasification (Method and apparetus for generating CO
from coal), 5127

Coal gasification — Sumitomo process {Pulverized cozl, Q,
and steam jetted diagonally downward into gasifier frem
lower part of furnace), 4742

Consideration on the pulverized-coal gas producer
(Description of 10,000 cu. m./hre plant), 3780

Development and operation of a pilat plant for feeding
bituminous coal slurry to a pressure gasifier (Slurry
heated to 6000F; pulverized caal, 70% through -200
mesh, mixed with HpO to produce slurry), 481l

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

Experiments with a 3-fcot—deep bed cocurrent reactor. New
assessment (Temperature 500-9509; total pressure 500-
600 psi; H partial pressure 15-560 psi; caoal feed rate
§-36 1b/hr}, §117

Fixed—-bed coal gasification (Gasification of czking coalj;
coal separated into coarse and fines fracticns), S§31s

Flow—type coal gasifier (Improved cylindrical generator;
steam fed at 6000F; air preheated to 8009F; operating
pressure of 400 pes.i.g.), 4824

Fuel gas (Gasification of fluidized powdered fuels;
equipment), 4604

Gas (Apparatus for production by cocal gasification), 4697

Gas producer for operztian at elevated pressures and
temperatures, 5015

Gasification of carbonaceous fuels (Apparatus or
gasification aof pulverized coal with 0 at atm
pressure ), 4792

Gasification of the tailings of coal-beneficietion
plants. II (Apparatus for investigatian ¢f axidaticon
and carbonization in gas stream of refuse obtained from
cozl beneficiation), 4612

Gasification of solid fuel (Process described in which
fuel is brought inta clcse contact with liquid slzg in
rotatable container), 4930

Gasification of suspended coal dust (Description of
apparatus), 4865

Gasification of caking coals, 5130

Gasification of coal in a slagging pressure gasifier,
5039

Gasification of pulverized coal with oxygen and steam in
a vortex reactor (Vortex reactor equipped with multiple
entrant tangential slots), 3841

Gasification of coal in a pressure slagging gasifier,
4993

Gasification of cozl in a fluid medium with carbon
dioxide (Temperature range of 785-985C), 36E3

Gasification of low-value coals (Data caompared for 19
coals and cokes of different grades and response to
burning in Lurgi—-—Schweizer, Otto Baechumy ratating grid
furnace, and in Winkler and Flesch—Winkler
generators), 4289

Gasification of cozl in an experimentzal Rummel double-
shaft slag-bath gasifier (Satisfactory diluent gas
praduced, but rate of production was disappointings
process would not be ecenomic), 4905

Gasification of low ash—fusion—temperature cozals
(Farmation of coke coating on heat-exchange pebbles and
gasification using steam or 0O; equipment), 4037

Gagification of crude lignite (Gasification in tubular,
slightly inclined, indirectly heated chamber: water
content of coal vsed as gasification agent)s 5315

Gasification of Cherno More caals in gas generators, 4747

Gasification of finely comminuted fuel (Gasification of
coal in moving bubbling bed), 3492

Gasification of cozl fines (Laboratory and pilot plant
tests), 4721

Gasification of coal under conditions simulating stage 2
of the BCR two—stage super—~pressure gasifier (1€
references), 5041

Gasification of coal having high mecisture content (Heat
may be provided by nuclear reactars), 5217

Gasification of some Chinese coals with steam and oxygen
under pressure (Laberatory scale), 4671

Gasification in rotating grid furnaces by addition of
combustion gases (Economic efficiency of combustion



CCAL GASIFICATIGN/EGUIPMENT S82

raised by recycling combustion gases to system), 4291

Gasification of solid fuel (Fuel mixed with volatile
liquid hydrocarbon in ratic to prcduce semisolid,
pumpable mass), 5056

Gasification of water-cecntaining coal (Material heated by
He gas (e.g., exit gas from nuclear reactor) or by
plunging thrcugh molten Fb at 10000), 5175

Gasification of solid fuels with a high content of coal
fines (Prccess inhjbited wing to poor aerodynamics of
fuel bed when ccal fines fraction of 0-5 mm exceeds
5%), 4942

High-BTU gas from coal, 5313

High-pressure pulverized coal gasifier (Synthesis gas
produced from coal, 0, and steam in gasifir operating
at superatmospheric pressure), 48€3

High-temperature reactors for coal gasification (Use of
heat from nuclear reactors for gasification of coal tc
yield H, CC, and CH4y: no references), 5265

Kinetics of coa) gasification in a low-pressure low-
residence time, entrained flow reactor, 5428

Manufacture of liquid products in the Schwarze Pump
combine (Techniques of pressure ccal gasification and
utilizaticn ¢f variocus gaseous and liquefied products),
5004

New developrments in anthracite gasification (Gas
concentration ranges of CC, 24-7, CC 24-7, and H 40-1;
tests using Pennsylvania anthracite in Lurgi
generators ), 4635

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

Optimization of fixed bed methanation processes (Heat of
reacticn of wethansticn process is so jJarge that heat
removal from reactor i{s majcr problem in process
deisgn), £121 (NP-20095)

Pilot plant studies of C.F.R.I. [Central Fuel Research
Institute] on complete gasification of ccal, 4994

Power-coal gasification in plasmochemical flow reactors,

8187
Retort for the continuous gasification of subbituminous
coal, 3927

Studies on spontaneous comtustion and underground
gasification of coal. Coal combustion gas. I, 5031

The complete gasification of coal (Carbonization of
poorly coking coal and prcduction of blue water gas),
3237

Theoretical computer study of the gasification of
powdered fuel in a flcw with frequent circulation, 5114

Underground gasificaticn of coal, 5093

Vortex gasification c¢f coal (Pulverized cozl, flux, and
gaseuvus medium injected downward and tangentially
toward generator bottor; generator in vortex form),
4822

CCAL GASIFICATION/FLOWSHEETS

Electrothermal hygas process escalated costs. R and D
development report No. 22, interim No. 6 (Pipeline gas
from bituminous coal and from North Dakota lignite;
cost escalation; revised costs), 5220 (NP-20094)

Engineering study and technical evaluation of the
bituminous coal research, Inc., two-stage super
pressure gasification process (Ccncept has been
reviewed and is judged to be theoretically sound and to
offer genuine practical advantasges in coal gasification
although it has not yet been demcnstrated), 3130 (COCR-
RDR-60)

Gasification of earthy brown coal under pressure in a
pilot plant, 4630

Theoretical and experimental studies on fluidized
gasification of solid fuels (System operates below
fusion point of mineral matter in coal), 5082

COAL GASIFICATION/FLUIDIZED BED

Advanced coal gasification systesr for electric power
generation. Annual technical report, August 9, 1972-
June 30, 1973. Research and development report No. 81,
interim report No. 1 (Development of economic,
efficient, nonpolluting power piants), 5411 (NP-20074)

Bench~gcale research on CSG process, phase II. Studies on
mechanics of fluo-solids systews, July 1964 to June
1968. R and D report No. 16, interim report No. 3, book
1 (demonstraton of basic operability and mechanics of
handling the ual flue~solids system proposed in the
Carbon Dicxide Acceptor Process), 5079 (NP-20090)

Cleaning and gasifying cocal, 4966

Coal combustion and gasification in & commercial cyclone
apparatus, 5111

Cosl gasification for production of synthesis and
pipeline gas (Use of O, development of suspension
gasification processes, and fluidized bed gasifiers,
and operation of gasifiers under slagging condftions
discussed; 110 references), 4800

Coal gasification for electric power generation
(Advantages of new multiple fluidized-bed concept),
5543

Coal gasification. Fluidized bed combustion system
(Thermal efficiency in conversion to electric power of
less than 50X, reduction in fuel consumption of 25X,
and removal of S0, emissions from high-S coals can be
obtained by coupling fluidized bed of crushed limestone
or dolonite tc K--steam gas turbine cycle), 5379

Coal gasification (Fluidized bed; reaction with steam),
4142

Coal gssification for clean power producticn (Coal
gasified in 2-stage fluidized bed process by using air
and steam at 1400-21009F and 10-200 atr; fuel gas
desulfurized at 1400~-18C09F using limestcne or
doicmite), 5409

Coal gasification (Review of coal gasification
fundamentals including coal characteristics, coal
processing, chemical reactions, and thermodynamics;: lcw
and high Btu gas production), 5481 (NP-20097)

Coal or coke gasification (Frocess for reducing losses cf
combustibles in gasification of coal with steam and C
in fluidized bed; process carried out at 10-25 atm),
4929

Coal pretreatment in free fall for gasification in a
fluidized bed. Paper No. 26, 5186

Developments of studies cn carbonization and gastfication
of fine coal by fluidization process, 4726

Evaluation of the fluidized bed combustion process.
Volume I. Summary report. Report for 15 Nov 1969--15
Nov 1971 (Reduction of SO, and nitrogen coxide contents
of flue gases by fluidized bed coel gasification
process), 5243 (PB--211 494)

Fluid-bed gasification of pretreated Pittsburgh-sear
coals (Two-stage gasification process), 4983

Fluid bed gasification of pretreated Pittsburgh seam
coals, 5037

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

Fluidized-bed coal gasifier as a load-following clean
fuel source, 5464

Fluidized bed under pressure as a method fcr
transformation of fuels (Brown cosl gasified at 20 atm
gage )y 4974

Fuel processing fluidized beds (Review of literature; 68
references ), 5070

Gasification of Krasnoyansk brown coals in a fluidized
bed at twenty atmospheres, 4827

Gasification of carbonaceous materjal (Hydrogasification
of coal in fluidized bed with countercurrent streams of
Fe reduced Fe oxides and stear at 1200-1800°F and 300-
1200 psig), 5179

Gasification of carbonaceous solids (4—stage process for
producing gases containing CO), 3808

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% at 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 kczl/cu x) obtained by continuous
steam air fluidized bed gasification of high-S), £416

Gasification of coal fines by fluidization (Effects of
temperature and thickness of bed on quality of gas
produced), 4774

Gasification of caking coal in a free-fsll, fluid-bed
reactor (Gas produced toc methanatcr for production of
high Btu gas), 5033

Gasifying coal in high~velocity fluidized beds (For
production of low Btu gas for use in gas turbines),
5499

Gasifying coal in several fluidized-bed compartments
(Pulverized coal mixed with Cal dried in 1st bed by gas
from 2nd; ccal devolatilized and desulfurized in 2nd by
gas from 3rd and CaC and CaS discharged from bottom of
2nd ), 5485

High-speed gasification of coal dust from the Dzhergalan
and Kok-Yangak beds (Fluidized bed wethod), 4330

Hydrogasification of brown coal char in a 20-ft.
continuous fiuidized bed reactor (Countercurrent
fluidized reactor systenm), 5112

Improvement cof gasification of fine-grained coals in a
filuidi2zed bed under pressure, 5256

Manufacture of town gas by external-internal heating
fluidized carbonization, 4647

New systems for clean power (Coa) gasification and
methods for clean combustion), 5248

Preparation of an energy-producing gas fros sulfur coals
of the western Donets Basin by thelr pressurizad
fluidized-bed gasification (Gasification at 900~1000°
and 10 atm yielding gas of 1100~1220 Kcal/w3), 5193

Prepare coal for gasification (Preparations for Lurgt
process and for operations using fluid-bed reactors),
5606

Pressurized fluidized beds for intensifying the
cowbustion and gasification of solid fuels (Pressures
of 5-20 atm), 5156

Process to meke high-Btu gas from coal (By gasification
in fluidized bed process), 5171 (PB-192413)

Process to make high-BTU gas from coal (Fluidized-bed
gasification of cosl), S1€1

Production of low Btu gas involving coal pyrolysis and
gasification, 5462

Steam-oxygen gasification of fine sizes of coal in a
fluidized bed at elevated pressure. I11. Relation of
integral to differential rates; effect of carbon level
on gasification rate, and role of the shift reaction
(22 references), 4834

Steam-oxygen gasification of fine sizes of cosl in a
fluidized bed at elevated pressure. II. Reaction of



carbon wth steam (Fluidized bed hydrodynarics have
jomportant effect on steam~-C reaction kinetics; 9
references ), 4849

Steam-oxygen gasificaticn af fine sizes of coal in a
fluidized bed at elevated pressure. L. Reaction cf
carbon with hydrogen (Review of literature; farwmation
of methane in fluidized bed gasification; 54
references ), 4799

Syrnthesis gee (Froducticn frerm gasification of fluidized
bed of coal particles), 4173

Thermal cracking of ceal tar (Preparaticn af gas fromw
coal by fluidized-bed dry distillation and by batch dry
distillaticn; tar gasification in presence of steam and
thermal cracking: highest content of CpH, obtained at
800-900¢ ), 4857

Town ges from noncaking caozl, 4544

COAL GASIFICATION/FLUIDIZED BED REACTGRS

Cozl gasification for electric pawer generation (Use of

fluidized-bed reactors), 9483
CCAL GASIFICATION/FURNACES

Gasification in rotating grid furnaces by addition of
combustion geses (Economic efficiency of combusticn
raised by recycling combustion gases to system), 4291

COAL GASIFICATION/H-COAL PROCESS

Coal gasification. Scale-up factors in the H-coz2l process
(Studied using bench units), 5334

Coal gesification: scale-up factors in the H coal process
(Hydrocarbon Research, Inc. process), 5446

H-Coal: conversjon of western conals (Economic assessment
of this gasificaticn process}, §511 .

COAL GASIFICATION/HERZBERG PRCCESS
Modern gas production (Rotary process using ), 3243
COAL GASIFICATION/HIGH PRESSURE

Bi-gas process (Conversicn ¢f coal to substitute natural

gas), 5459
COAL GASIFICATION/HIGH TEMPERATURE

Bi-gme process (Conversicn af ccal ta substiftuie natural

gas)y 5459
COAL GASIFICATION/HYDRANE PROCESS

Clean fuels fram coal. Hydrane process (Review with 3
refernces), £35€

Hydrane prccess (Direct hydrogasificatian ef raw coal —
status repcrt), S534€

CUAL GASIFICATION/HYDROGENATICKN

Hydrogasification of coal in high-pressure fluidized

beds, 5164
CGAL GASIFICATION/HYGAS PRCCEES

Clean energy frowm coal (Review of fundamental chemistry
and contacting scheses fcr gasification processes),
5574

Clean energy from cocal - a national pricrity (Status of
coel gasfificatiany liquefaction, and solvent extracticon
grograms), 5372 (EN-22€1)

Clean fuels from coal. HYGAS process (Review with no
references), 5357

Coal desulfurization aspects of the Hyges process, 16390

Coal gasification: a review. Faper No. 71-15 (Undergrcund
and above-graund gasificatian; enviraonmental effects of
coal gasificatien by 1990'c discussed in appendix),
5242 (PE-228887})

Coal gasification: state of the art (Status of arious
gasificatiaon processes), 5431

Coal technolegy: key to clean energy. Anpual report,
1973-74 (Production of synthetic fuels from ccal), 5567
(NP-20078)

Commercial concept designs (6 pracesses), 5350

Economic study of pipeline gas praoduction from coal
(Critical analysis of several processes), 5205

Elactrothermal Hygas prccess escalated costs, §277 (EN-
2286)

Flectrothermal hygas process escalated costs. R and D
development report No. 22, interim No. 6 (Plipeline gas
from bituminous coel and from North Dakota lignite;
cost escalation; revised costs}, 5220 (NF-20094)

Fate of trace constituents of coal during gasificatione.
Final report (Fate of trace elements (Sb, As, Be, Cd,
cry Pby Hgy Ni, Se, Te, and V) during Hygas coal
gasification), 5494 (FB--223 001/9)

Gasification maves from research io development (Current
gasification projects and processes in USAE (1972)),
5320

Gasification of bltusinous coal -~ status and prospects
(Economic evaluatiaon <f & processes far producing SNG),
5273

Hyges-converting coal to gas (Plant operations), 5222

HYGAS pilat yields operating datz (Production of
substitute natural gas from lignite gasification), 5599

IGT Hygas Prccess. Paper Nc. 13 (Development of pilot
plant facilities), 5204

Large scale high Btu gas from cozl on its way (Results of
pilat plant studies of Hygas process), 5225

Methenation for coal gasificatiorn (Performance af 37
catalysts evaluated), 5408

Process design and cost estimate for production of 265
million SCF/day of pipeline gas by the
hydrogasification of bituminocus caal, 4969 (PB-176982)

Process design and cost estimate for production of 266
miilion SCF/day of pipeline gas by the
hydrogasification of bituminous coal - hydrogen by the
steam-—-irgn process, 5016 (PE-174064)

Staff report on caal gasification: processes and effects

583 COAL GASIFICATION/IN-SITU METHCD

(Review of processes far praducticn of high Btu gas),
5523

State of trace elements of coal during gasification
(Analysis of effluents of Hygas pilet plant), S802

Status of the Hygas pilet plant for producing pipeline
gas from cozl. Paper No. 1, 5138

Status of HYGAS process — operating resultis (Pilot plant
tests at 1000 psig pressure producing pipeline quality
gas of 1000 Btu/SCF on nitrogen—free basis), 5341

Status report: the AGA/OCR coal gasification program
(Status of various gasification processes), 5432

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

Synthetic pipeline gas from coal by the HyGas process
(Production of all-methane gas), E£158

Synthetic fuels from hydraocarbon scurces: technclogy,
ecanomics, markets, 5562 (NP~19993)

CUAL GASIFICATION/IG PROCESS
Complete gasificatien by the G.I. process, 4634
COAL GASIFICATICGN/INDUSTRIAL PLANTS

Coal gasification. Design of a coal-cil-gas refinery
(Preccess for producing 100,000 bbl/day of light
refinery liquid, pipeline gas, liquefied petroleum gas,
solvent refined c¢oaly S, and chemicals), 5383

Evaluation of sites for an Illinois coal gasificaticn
industry. Final report, prepared in cooperation with
Institute of Gas Technelogy, Chicage, IL {Plant can be

operational by 1975-76 at a cost of 80 to 91 -
cents/million BTU for pipeline gas), 5300 (PB—214
180/2)

Gasification and desulfurization of cozl for pouwer
generation (Program for development of cczl-burming
power station that can meet future stack emission
standards; coal—-pracessing system that produces S-free
gas), 5418

Gasification of fuels. Modern plants for the complete
gasification of coal (Both cyclic generators (similar
to water—gas generatars) and 2-stage generators are in
use), 4324

Pressure gasification of solid fuels with axygen in
Germany (Practical operation of coal gasificetion
plant), 4804
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Vt1podzemgaz'' near Maoscow (Underground coal gasification
plant), 4368

*1Argust ! underground gasification (What use for 85 ETU
gas), 3806

A critical review of metheds af underground gasification
of caal, 3187

fAcres of promise for synthetic fuels (Cast of synthesis
gas production by Bergius process, Fischer——Tropsch
synthesis, and underground gasification of coal), 369€

Actual state of underground gasification of coal and
future problems, Part I; Part II (Technical and
economic analysis), 4724

Advances in synthetic fuels technolegy (Progress reperi
on producticn of synthetiec liquid fuels from coal and
oil shale), 3998

Aerodynamic methods for regulating the underground
gasification of coals, 4404

Alabama mine test yields gas from ceal (Describes
underground gasification experiment at Gorgas,
Alabama}y 3545

Analysis of separate stages of underground gasificatien
of brown coal (Effects of seam thickness, quantity and
degree of preheating of air blown intc gasification
zone on heat of combustion of gas produced uwere
evaluated), 5194 '

Analysis of geological and wining cconditions of
underground gas generaters at the Moscaow Region and
Lisichansk Plants of *'Experimental Mines for the
Underground Gasification of Coal'!, 4719

Analysis of performance of the Hoscow Region Plant of
ttPodzemgaz'' (Underground gasification of coal), 4215

Angren coal as a raw material for underground
gasification, 4382

Angren works for underground coal gasification
(Description of Augrensk station), 4435

Annual report of research and technoclegic work on coal,
fiscal year 1950 (Review of second underground
gasification experiment at Gorgas, Alabama), 3766

annual report of research and technclegic work on cazl,
fiscal year 1947 (Summarizes underground gasification
experiment at Gorgas, Alabama), 3589

Annual report of research and technclaogic werk on coal,
fiscal year 1951 (Review &f second urderground
gasification experiment at Gorgas, Alabama), 3851

Anthracite Institute Program. Report, 1947 (Basic
research on pelletization of anthracite silt and
underground gasification of coal), 3602

Apparatus for gasification of coal (Designed for usze in
coal seams of low-grade cozl, thin seams, seams dipping
sharply, and gassy ccal), 4481

Apparatus for cooling of gas in borehcles of an
underground gas producer (Introduction of caoling water
to boreholes; patent), 3539

Apparatus for removal of sclids from gases generated by
subterranean gasification (Gas scrubber is placed-



COAL GASIFICATION/IN-SITU METHOD 584

directly in the drill hole; patent), 3684

Apparatus for feeding a liquid and arrangement for
utilizing such apparatus (Underground gasification of
coal; patent), 3617

Apparatus fcr cpening ports in gas pipes in underground
gasification of coal (Patent), 3446

Apparatus f¢r cbserving the movement of the burning face
in the underground gasification of combustible
materials (Patent), 3494

Appiication of gravimetry in studying the gasification of
coal seams in the underground gas generator, 4050

Application of electric current for indirect reaction on
a fuel seam in shaftless underground gasi{fication, 4645

Applicaticon of electric current in shaftless preparation
of fuel deposits for underground processing, 4216

Application of gas-chemical computations for
determination of water inflow into areas of underground
coal gasification (Underground waters have great
influence), 4713

Applied research on the bituminous coal industry
{Underground gesiffcation of coal, hydrogenation and
low-temperature carbonization}, 3419

Applying an electric current directly to the fuel layer
in shaftless underground gasification, 4649

Appraisal of underground coal gasificati{cn, 5337

Approximate calculation of water inflow to boreholes in
inclined wedfum thickness seams (In relation to
underground gasificaticn cf coal), 4620

Approximate representaticn bty chemical models of movement
of the combustion zone (in underground gasification of
coal ), 4533

Aspects of Soviet fuel technclogy (Tables of fuel and
coal production in 1955 in USSR), 4600

Automatic regulation of temperature in the gas outlet cf
boreholes of an underground gas generator (Cooling
water pipes with automatic valve were installed), 4543

Basic results of work at the South-Abinsk station
$'Podzemgaz'' (Statistical review and report on methods
of underground gasification), 4385

Behavior of the roof of the coal layer during underground
gasification of coal, 3343

Behavior of strata during the underground gasification of
coals, 4433

Behavior of the roof during gasification in a horizontal-
inclined channel in & thin coal bed (from the resuits
of opening up experimental generator No. 1 at
Lisichansk ), 4536

Belgian experisent in underground gasification
(Experiment conducted cn 2 lignite seam), 3572

Belgian underground gasification trials (Experiment at
Bois~-la-Dawe colliery near Liege), 3618

Belgium and underground gasification, 3485

Borehole for removing gases from gasification of
underground deposits (Pipe that brings up gas has outer
casing through which cooling water is fed; patent),
3495

Brief report of results and of the most pressing problems
in the field of undergraund gasification of coal
(Statistical review), 4395

Bright new future of coal (Review of coal conversion
methods including undergrcund gasification), 6185

British trials in underground gasification (BTU values of
different gases poduced), 4350

British trials in underground gasification (If coal is
heated in absence of air, volatiles representing 15-40X
of bituminous cosls sre driven off as coal gas), 4288

British trials in underground gasification, 1949-1955
(Diagnosis and plans of experiments; gas analysis and
costs), 4308

Bureau of Mines comments on underground gasification
(Evaluation ¢f work in UK, USSR, and US), 4700

Bureau of Mines synthetic liquid fuels program, 1944-55.
I. 0il from coal (Summary of research), 4657

Bureau to try new methods of gasifying coal in ground,
3799

Byproducts of gasification at the Moscow Region Plant of
''Podzemgaz*'' (Underground gasificatfon of coal), 4058

Calculating and plotting the intended course of directed
drilling for underground gasification of coal, 4431

Calculating structure protection pillars against the
harmfuyl effect of surface subsidence during underground
coal gasification in the Moscow Basin, 4675

Calculation of heat losses due to heating a layer of damp
coal under ccnditions of underground gasification, 3226

Calculation of heat losses in underground gasification cf
coal, 3200

Calorific properties of gas from underground gasification
of coal, 4413

Carbon monoxide and hydrogen by underground gesification
of coal (Intrcduction of strong mineral acid to coal
seam to form gas passages in seam), 4483

Carbonization and gasification of bituminous coal, brown
coal, peat, cil, and similer deposits (Use of borehoies
for srore uniform underground gasification of fuels; use
of refractery linings in tubes), 131

Carbonization and gasification. Underground gasification
of coal, 4273

Change in permeability of Moscow-Basin ccal effected by

reduction of {ts moisture content (Underground
gasification), 4107

Changes in the flame canal during the gasification of
coal deposits (Effects of changes in temperature,
discontinuation of air blast, and changes in 0O content
of air blast on flame canal), 3407

Chemical converston of the gas formed in the underground
gasification of coal (Review of uses of gas froms
underground gasification), 4944

Chemical utiiization of the subbituminous coals of
Washington (Review of solvent extraction and
gasification processes), 7286

Chemically mining coal (Merits of underground
gasification), 5508

Chemically mining coal (Advantages of underground
gasification), 5512

Chemically mining coal, 5513

Chemicals, pipe line gas, and liquid fuels from coal
(Discusses work on undergound gasification, coal
hydrogenation, and the Fischer--Tropsch process), 3921

Chemistry of underground gasification of mineral fuels
(Importance of gas velocity in stream method and
temperature in percolation method), 3561

Choice of blowers for underground ccal gasification plant
(For reduction of air compression costs), 4417

Classification of methods and systems of underground
gasification of coal, 4319

Coal, science, and the future (Competitive advantages of
petroleum and coal; possibilities of underground coal
gasification), 3450

Coal becomes cheaper (In-situ gasification for production
of SNG), 5585

Coal breakage with nuclear explosion for in situ
gasification (Four nuclear explosions cases are
analyzed), 5232 (NV0-544~1)

Coal breakage with nulear explosions for in situ
gasification (Coal to be converted to C,), 5190

Coal combustion gas. III. Spontaneous combustion and
underground gasification of coal (Study of gases from
combustion of powdered coal in air stream at 700-10000
to obtain experimentel resulsts for combustion centrol
of underground gasifjcation), 5071

Coal gasification: a review. Paper No. 71-15 (Underground
and above~ground gasification; environmental effects cof
coal gasification by 1990*s discussed in appendix),
5242 (PB-228887)

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

Coal gasification (Sumparizes work {n USA during 1949), -
3728

Coal gasification (Buildings of Angren underground
gasification station in USSR), 4696

Coal preparation, underground gasification, and coking at
U.N. conference, 2999

Coal research in US. Part Il (Research on underground
gasification, Lurgi process, and permeation method of
oxygen production), 3822

Coal seam gives Britain power (Underground gasification
in United Kingdom), 4692

Combustible gases by underground gasification of deposits
of combustible materials (Electric heating elements
introduced fnto shaft of boreholes; air or O forced
through carbonized zone), 4335

Combustion in a coal channel with simultaneous secondary
reactions, 3441

Combustion stability of low-calorific power gas in a
tunnel-type burner (Application tc underground
gasification of cocal), 4082

Combustion of coal in subterranean deposits (Injection
pressure of combustion-supporting gas, usually air,
controls amount of flammable gas and coal tar liquids),
5247

Contacting of electrodes with the seam in the underground
gasification of coal (Description of electrolinking
process), 472§

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

Continental notes - Belgium (Society formed to conduct
experimental work on underground gasificaticn at » pit
near Liege), 3564

Contribution to underground gasification cf cocal with
oxygen and ste. > (Ccoparison of experimental results),
3930

Control of directed drilling and the use of the mass
spectrometer for gas analysis {n underground
gasification of coal, 4401

Control of the flame during underground gasification (of
coal) (To avoid obstruction of blowing and gas-shafts),
3308

Controlled underground gasification (Coal is prepered and
burned in panels to produce 283 BTU gas), 4033

Controlling the subterraneam gasification of fuel, 3350

Controlling the process of underground gasificestion of
coal (Conditions for successfu}i operation;
shortcomings; ewmphasis on further experimentation),
4409

Cost of oxygen in undergrcund gasificstion of coal, 4237




Current apraisal of underground coel gasification
(Annotated bibliography with 328 references), 5297
(PBE--209 274)

Deeply buried cazl can be converted to methane
(Underground gasificatiorn with ar oxygen—-water
mixture), 54€4

Deqasificatjorn of coal beds — cammercial saurce of
pipeline gas, 2108

Dependence of quantity and quality from underground
gasificatian af Moscow Region coals on geclogical and
hydro-geclagical condftions, 4451

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

Determinatian of chenical efficiency of underground gas
generators (Equation for chemical efficiency of
underground gas«ification of coal ), 4862

Determinaticn cf drill bit positicn in the coazl bed
{Underground gasification of cozl)}, 4210

Determination of the humidity irn the gases ¢f undergrcund
coal gasification (New equipment for determimation),
4S80

Determinaticn of the heating value of PGU (underground
coal gasification) gases by measuring the heat
conductivity af the gas mixtere, 4582

Development of underground gasification cf coal in
Kuzbas, 4105

Development af the coal industry of the Donets Field,
4201 .

Development and present positien of underground
gesification (Experirents in USSR, UK, Belgium, Italy,
USA, and Maoraocco), 4237

Development af underground gasification of coal at the
Mcscow Region Plant of '"'Pecdzemgaz'', 4049

Development of underground gasification of ceal by high-
pressure method (Introduction aof highly compressed air
irnto vertical drillings), 3842

Development of the shaftlesx method of underground
gesification with use of electric current (the method
of electric linkage), 4110

Development of geophysical methods for.estimating the
combustian line and the temperatures in the reaction
zone af underground gas generators, 4234

Device for reccvering fuel from subterranecus fuel-
carrying depcsits by heating in their natural locaticen
using a2 chain heat transfer membher (Patent), 4484

Devices detersmining woisture in gas during underground
coal gasificetion (Staticnary and portable equipment),
4627

Dewatering lignite beds intended for underground
gasificetion in Moscow ccal field, 4397

Directional properties of coal and their utilization in
undergraund gasificaticn experfments, 5545

Distilling 2nd gasifying unmined coal, 3162

Distribution and state of slag and packing mzterial in
the gasificatian veid (according tc material an the
opening—up of generator Nao. 1 2t Lisichansk), 4551

Drainage aof underground gas generators (Diagrams), 4406

Draining coal deposits for underground gasification, 4442

Drilling of inclined and horizontal borehecles in a ceal
bed (Underground gasificatian af coal), 4207

Drilling af long borehcles in cozl (For underground
gasification), 4705

Dynamics of ges formaticn and effect of various facters
on underground gasificaticn of caal (Effect of blast
size, ash, and moisture ccntents, and ather factors on
gas composition were studied}, 474€

Dynamics of the formation af gas in the underground
gasification af the brown coal seam of the experimental
gas-generating Angren Stetion for the undergrcund
gasification af cosl (Effect of length of underground
channels an quality and quantity cf gas produced;
cslorific value of gas decreased as amcunt of coal
gasif{ed decreesed), 4936

Dynamics af gas formation in underqground gasificatien of
(brown) coal at the NMoscow Region of Podzemgaz Station,
4274

Economic analy=is of underground gasification (In USSR),
4448

tconomic advantages of using oxygen in the underground
gasification of coal, 3138

Fconomic analysis of underground gasification of coal
(333 references on work with Russian cozls), 4845

Economic basis for undergraound gasification of coal by
the Zhuravliev method (Heat value of gas in 1420 cal/m3
and yield of dry gas is 2m¥/kg of coal), 3203

Economic efficiency of underground gasification (Review
of a book on the subject), 4541

Economic efficiency of using enriched blcwing in
underground lignite gasificatian, 4648

Econoric estimates of the Lawrence lLivermore Laboratery
cancept of in-situ coal gasification, 5438 (UCRL-51340)

Econorics of underground gasification of coal in the
Moscow coa'lfield, 4452

Ecanomfcs of underground gasificatien of coals, 3202

Effect of varfcus factors on the heast of combustion of
gas produced by underground gasification of coal
(Discussion of effects of various factors on amount and
quality of gas produced), 4909

Effect of slag formaticn on aerodvnamic and thermal
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conditions in underground gas producers, 4624

Effect of hydromechanical factors and structural
characteristics of underground gas producers con the
losses of blow and gas, 4608

Effect of the rate of blow on the speed of drifting
corbustion zones to the stage of conrnecting channels in
underground coal gasification, 4670

Effect of subsurface waters orn underground gasificatian
of coals (Review with 20 references), 4879

Effect of heating on permeability of Moscow—Basin cozl
(Underground gasification}), 4108

Effect of permeability of enclosing racks and of borehale
‘diameter on output, 3439

Effect of coal gasification process on regime of
underground water, 4730

Effect of preheating on the thermal canductivity of
blocks of Moscow coal and af ail shale (In relation to
underground gasification), 4444

Effect of geological -conditions on the process of
anderground gasification af coal, 4209

Effect of water on underground gasification of cozls
(Optimum quantiiy of water produces maximum calcerific
value in the gas), 4362

Effect of static pressure in underground (coal)
gasification sites on the gasification process
{Relation between stetic pressure and BTU value of
gas), 4436

Effect aof steam on gas composition in reducticn zaone of
an underground gas generator (At 800 and 9009; the
following reactians are mcst probable: C + CU, = 2C0; C
+ HaO = CO + Ha; C + 2H,0 = CO, + 2Hp; gas may cantain
70-89% combustible components), 4660

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

Efficiency of supplying gas turbine power statians with
gas from underground gasification of coal (Fossible
schemes are examined with diagrams), 4509 -

Electrical coal gasification (Undergraund
electrocarbonization), 3679

Electrical equipment for underground gasification
installation (For cantrolling the position of the fire
zone; patent), 3614 -

Electro~hydrogenation of cagal under canditions of
underground gasification (Bergius process), 2397

Electrocarbonization of coal (Underground gasification
experiment near Hume, Missouri), 3729

Electrocarbonization process aof underground gasification
(Missouri coal mine experiment), 3748

Electrocarbonization of coal and related hydroccarbons,
4004

End of gasification research plant (In United Kingdem),
4691

Energy and power supply (Reviews energy sources on a
globzl basis including the nuclear power pragram,
underground coal gasification, pumped-water storage,
and the cross—channel cable), 4505

Energy and eccnomic evaluation of the paraseters aof
several underground gasificatian processes (Site
preparation and air compression are major cost
parzmeters), 4556

Energy from underground (Ccal gasification prcject at
Gorgas, Alabamz), 3746

Engineering aspects of underground gasificaticn, 3823

Equipment and design (underground gasification) (Various
problems connected with the process), 3808

Equipment for underground coal gasificaticn, 4133

Examination of the Djerada Mine after the undergrcund
gasification experiment, 4024

Expansion of combustion zone during linkage (In
underground gasification of cozl), 4282

Experience with the drilling of haorizontal-linkage
boreholes from an inclined borehole at the sub-Moscow
station (For underground gasification of coal), 4427

Experience in connecting vertical bore holes by sloping
drillings in the coal seam (for underground
gasification of coal), 4443

Experiments about the phenomenon of underground
gasification of coal in area No. 1 of the Yuzhno——
Abinsk Installation, 4387

Experimental exploitation of inclined borehales, 4071

Experimental work on technolegical gas production at the
Moscow Region Plant of Podzemgaz (Underground
gasification of coal), 4199

Experiments in underground gasification of coal in the
Usa, 3724

Experiment on underground gasification in the United
States (Historical review; description of project at
Gorgas, Alabama), 3591

Experimentation on underground gasification of coal
(Details of experiments at Gorgas, Alabama), 374S

Experiments in underground gasification of cozl
(Description of experiments at Gargas, Alabamaz), JESE

Experiments on hydraulic fracturing of bituminous coal
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seams (For underground gasification), 4554

Experiments on a smali coal panel at the Lisichansk mine
(on underground gasificaticn) (Forcing air ana steam
through bcre-hcles; gas produced has heat value of 800
to 1200 cal/m?), 319€

Experiments in the underground gasification of coal
(Review of laboratory and field-scale experiments),
3708

Experiwent cn undergrcund gasificaticn of coal in the

Lenin-Kuznetzk District (Discussicn of reacticns taking

place during gasification), 3206

Experiment in the underground gasificaticn of coal at the
Gorgas Mine of the Alabama Power Company, 3552

Experirents on underground gasification et Djerada
(Morocce) (Review), 3917

Experiment in underground gasification of coal, Gorgas
Ala. (Procedures and products), 3504

Experiment in underground gasification (Details of tests
2t Gorgas, Alabama), 3565

Experimental method preliminary to underground
gasification (Additicn cf oxygen to air blast prorotes
breakdown of refractory rocf; patent), 3421

Experiment in underground gasification of coal, Gorgas,

Alabama (Canducted by Bureau of Fines and Alabama Power

Company), 3575

Experirent in underground gasification (Alatama Power
Company and Bureau of Mines), 3576

Experiments in underground tisification of coal continue
at Gorgas (Research pros- -s), 3669

Exploitaticn of ccal degos by means of gasification
(Tests in rined out ccal seams), 3568

Extent of utilization of coal in undergrcund gas
generators in Kuzbass, 4548

Extraction of energy fuels. Cpen file report (Technical
assessment of stimulation of petroleum and natural gas
production; production of oil from tar sands;
development cf oil shale; underground gasification of
coal; oil and gas production from organic wastes;
primary extraction of coal), §311 (PB--220 328/9)

Feasibility of using rapid turbodrills for boring
inclined directional holes in the coal seam (For
underground gasification), 4621

Field-scale experiments in underground gasification of
coal 2t Gorgas, Alabama. Use of electrclinking-
carbonization as a means cf site preparation (Use of
airy, O, and steam separately or in various
combinaticns ), 4424

Filtration linkage of boreholes in ccal seams
(Underground gasification), 4064

Filtration of gas through carbon layers. (Concerning
leakage of gas and oxygen under pressure during
underground gasification of coal deposits), 3523

Fire-percolated borehole linkage by high pressure air in
coal seams (For underground gasification), 4457

First American experiment in underground gas{ficaticn of
coal (Illustrated note on tests at Gorgas, Alsbama),
3549

First generator gas under conditions of underground
gasification (of coal) (Gas produced has heat value of
1000 cal), 3197

first results in the field of underground gasification,
3189

First Russian gas turbine power station (Powered by gas
produced by underground gasification of coal), 4374

First underground gasificaticn experiments at the
Valderno lignite field (Effects of air flow rate on
heating value of gas produced), 3587

Flow of gases in the coal seam and in the rocks arcund it
(Underground gasification), 4088

Foreword to ''Proceedings, First International Conference
on the Underground Gasification of Coal, Birmingham and

Gorgas, AL, February 12-14, 1952.°'', 3852

Formation of the fire channel! in underground gasification

of coal (Gasification with oxygen is superior to air),
4664
Four new ways to manufacture high BTU gas from coal
(Dlagrammatic fllustrations of Fischer——Tropsch, Lurgi,
Bergius, and underground gasification processes), 3562
Fracture of coal and oil shale for in-situ processing or

remote removal: a proposal support document, 5522 (SLA-

73-946)

Fresh try at underground gasification (Account of
experiment at Hume, Missouri and plants for work at
Gorgas, Alabama), 3804

Frontiers of fuel technology, 3603

Fuel and power (Review of coal, as related to economy of
the UK), 4982

Fuel and power research in Britain (Research fn progress
including underground gasification of coal), 4251

Fuel gas by in-situ partial combustion of a coal seam
(Bore holes provided at cosl seam for introducing
raterial and reoving products; nuclear reactor
preferred to heat waterials, e.g.; water, hydrocarbons,
for injection), 5011

Fuel revolution (Review of advances in coal conversion
including underground gasification), 3537

Fundawentals {nvolved in the projecting of underground
gasification of coal, 3204

Further developments in underground gasification of coal
by the borehcles method (Feview of work in England
between middle of 1950 and early 1952), 3757

Further experiments on underground gasificaticn of Moscow
coals (Collection of coal gas from blowing ¢f air
through borings into 250 tons of coal), 3208

Further underground gasification test (Second experiment
at Gorgas, Alabama), 367¢

Future for coal (Describes Fischer--Tropsch process,
Bergius nydrogenation process, and briefly underground
gasification), €282

Future gas making methods (Survey of potential methods ),
3560

Future of the coal industry (In Japan), 4731

Future of carbonisation and gasification (Review of
conditicns in Great Eritain and Usay), 35¢€3

Gas as agent reducing the mechanical strength of the coal
seam during its hydraulic fracturing (For underground
gasification of coal}, 4617

Gas condensate from the underground gasification of
coals, 5102

Gas filtration in reacting porous medium, 3519

Gas from coal in the ground (Historical review of early
experimnts in USSR; primarily the strear method), 3550

Gas from coal (Mixture of water and 0 piped intc top of
broken layer of coal to ignite it and produce mainly
methane, CO, H, and C dioxide), 5564

Gas from the mine (Discussion of underground coal
gasification experiment at Gorgas, Alabama), 3738

Gas production in Belgium: 1900-1950 (Histerical review
including underground gasification of coal), 3813

Gas supply of the eastern regfons of the USSR based on
the gasification cf sclid fuels, 4652

Gaseous fuels and their significance for the future
(Genera) discussion}, 3743

Gaseous fuels. Underground gasification (Description of
borehole-producer, stream, and filtration methods ),
3767

Gasification of coal deposited in enclosing sandrock
(Leakage of air and gas complicate gasification in
sand), 4614

Gasification of coal underground (Cost in comparison to
normal use of coal), 3508

Gasification of carbonaceous fuels in situ, 3159

Gasification of coal - survey of recent experiments
(Condensation of report of conference on underground
gasification), 4019

Gasification of coal underground, 3280

Gasification of underground carbonacecus deposits
(Patent), 4264

Gasification of coal underground. Fundamental
difficulties of four known methods (Brief review), 3525

Gasification of cocal beds, 4689

Gasification of ccal beds (Fatent), 4690

Gasification of Moscow Basin coal in the first half of
the 13th century, 4217

Gasification in a coal tunnel with a steam—oxygen blast,
4636

Gasification of coal underground (Discusses first British
attempts), 3737

Gasification of coal. Part 1. Underground gasification
(Description of general principles and methcds and
brief history of tests conducted in USSR, Italy,
Belgium, French Morocco, USA, and UK), 3959

Gasification of coal underground (Economics), 3530

Gasification of Moscow coals and fuel shales underground,
3305

Gasification of coal deposits (Surmary of results of
experiments in USSR, Belgium, Italy, and USA), 3665

Gasification of brown coal underground by preheating the
coal seams and removing the gas in two stages, 4398

Gasification of coal deposited in sandy rocks
(Gasification of coal deposited in sand is complicated
because of leaking of air and gas and sand
displacement), 4631

Gasification of coal and oll shale, 4220

Gasifying coal underground (Operations at Gorgas,
Alabama), 3548

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

Gasifying coal to undergo test in Gorgas mines (USA)
(Stream method), 3492

Gasifying coal, 3149

Generation of synthesis gas by subterranean gasification
(Patent), 788

Generation of synthesis gas (Arrangement of ducts or
underground gesification; patent), 3673

Geodetic measuring method of determining the position of
the fire zone during underground gasification in the
conditions of the lower Moscow Basin, 4287

Gorgas, Alabama, experiment in underground gasification
of coal, 3595

Gorgas coel gasification provides basic data {Undergound
combustion experiment by Bureau of Mines and Alabsps
Power Company), 3553

Gorgas experiments (Underground gasification of coal ),
3807

Heat and gas calculations underlying the project of
underground gasification (of coal) (Discussion of gas



movements, heat losses, and gas campounds), 3209

Hezt conductance of a layer (of coal), 7418

Heat transfer into the earth surrounding an underground
gasification system, 3950

tHeat-transfer phenomena and the combined method of the
underground gasificatian of oil shale, 4676

Heating In depth of the coal seam and the enclasing rocks
in the process of underground gaszification, 4631

Hem=ting of steam and surrounding stratz in underground
gasificatian (Thearetical}, 3142

Highlights cf praogress in ccal research, 3489

History of the idea of underground gasification and its
realizaticn (Review cf experience in USSR, USA, UK,
Selgius, and Morocco, with diagrams), 4500

How and why underground gasiffcaticn of coeal may reduce
the cast per kw hr, 3£13

How coal {s burned in the mine to produce power and
synthesis gas (Three methods of underground
gasification used in Russia are outlined), 3502

Humid{ty bzlance in the underground gasificatian process
(Problems resulting from accuwulation of Ho0), 4578

Hydraulic disruption of seams in the underground
gasification cf coel (Discussien of hydrulic freacturing
of ccal seam), 4540

Hydraulic fracturing for underground gasification of coal
deposits, 4901 (SLA-73-6002)

Hydraulic resistance of & layer of spherical particles in
an iscthermal or non-isothermal air flow (Preoblem
relates tc underground gasificaten of coal), 3623

Hydroarcmatic sclvents (Preparatian of hydroaromaiic
solvents by destructive hydragenation of resins from
underground gasification af coal in 2 stages, first
abave 700¢ at S50 atm and then at 2I50-800 and atm
pressure; catalyst 5% Nid, 4-7% Cr oxide on active Al
oxide), 5096

Hydroaromatic salvents from low-pyrclysis tar.
(Hydroaramatic solvents from underground coal
gasf{cation tar), 5088

Hydrodynamics of the undergraound gasification process,
4446

Ignition of underground generztars (Compares airlinking,
electrolinking and air-electrolinking), 4559

Improved process and plant for underground gasification
(Patent), 3628

Improved underground gasification installation (Patent),
3631

Improvements relating tc the underground gasification af
coel (Peatent), 4373

lmprovements in recovery by underground distillation
(Patent), 3425

Improvements in underground gasification (Addition of
axygen, steac and oxygen, or carben dicxide to airblast
determines quality of gas obtained; patent), 3462

lmprovements in and relating to the operaticon of gas
turbine Iinstallations (Gasificatiaon of underground coal
seams with air; patent), 3630

Improvements in underground gasification installations
(Saturation cf air blast with water vapor; patent),
3422

In situ coal gasificatian (Gasification by CO, and steam;
coal burned to raise temperature abave 10009), 5547

In-s{tu coal gasificatien, 5588 (UCRL-7549¢)

In situ combustion of stratum having an exposed face
(Underground gasification of coal; patent), 4699

In situ coal gasification process (CO, and steam are
injected, volatile hydracarbons and high Btu gas are
produced )}, 5423

In situ coal gasificaticn (Air supplied to burning coal
seaw until temperature is at least 1832°F after which
steam is supplied with air to maintain less than 26000F
in seam), S054

In situ coal gasification (Underground ccal fractured by
fluids under high pressure; superheated steam is
injected to remove vclatile companents; air injected
and bed ignited to burn re=iduat char), 547§

In-situ coal bed gasification. Patent application Ne. 257
965, 5303

In situ explaitation of lignite using steam (Underground
gasification of lignite; patent), 4788

In-sttu gasification of bjituminous coal, 5095

In s{tu gasification of coal: sclving the energy crisis
(Borehcle and underground roadway methods are
discussed), 5489

In sity gasification of coal by gas fracturing, 5556

In situ gasification of coal by gax fracturing, 5338

Inciinometer fcr use in underground gasification, 4485

Incresse in the heat of combustian of gas in underground
gasification of coals (Addition of steam to air
produced increase in H content of gas by 8X after first
steam blowing and by 7% after repeated steam blowing),
S030

Industrial operation of the mear Moscow station
t1Padzengaz'’ (Statistical report on productiaon costs
and quality af output of underground cczl gasification
plant ), 4381

industrisl utilization of gas from the underground
gasification of coal in gas turbines, 3134

Influence of static pressure in an underground gas—
generatar on the characteristics af the gasification
process (High static pressure Increases gas leakage but
alsc Increases the calorific value of the gas), 4386
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Influence of the principal factors on the gasification
progress in No. 1 panel of the Yuzhno-—Abinsk
Underground Gasification Station, 4550

Influence of water upon underground coal gasificaticn
(Ground water content of up to 30% is beneficizl tc
gasification process and increases Btu value of gas),
4290

Influence of r—rays on the underground gasification of
coal (Laboratory experiments using cobalt €0; heating
value of gas increased), 4848

Influence of moisture or the process of underground
gasificatian, 4429

Influence of the thickness of the cgal layer can the heatl
af combustion during underground gesificatiaon of cazl
(Experimntal and metematical study; ewmpirical formulas
fiving dependence af heat of combustion af gas cu water
content and spcific water flow in gas), 4999

Influence of steel electrades and borehcle casing on
electric power losses during the pracess of electric
1inkage (Underground gasification of coal), 4045

Information from underground gasificetion experiments
carried ocut in the United States (Repart of wark at
Gorgas, Alabama from Jan. to Mar. 1947), 3619

Initiating in situ combustion in a stratum (Process
suitable for lignite—type coal beds; patent), 4686

Installatian of gas plant in mines (Underground
gasification of coal in USSR), E482

Installing and operating experimental gas generators .
under natural conditions (Underground gasification of
coal), 4227

Instrumentation systems development for in situ
processing (Energy sources), 5504 (SLA-73-918)

Introductory statement at the opening of the scientific
conference an underground gasification ¢f cocal on
ctober 26, 1954, 4285

Investigation on models of the effect of various factors
on the outline and rate of displacement aof the
combustion zone (in underground gasification), 4419

Labaratory and field-scale experimentation on the
underground gasification of coal, 3€50

Land, sea, and air. Survey of some auxiliary sources of
energy for electricity generation (Includes gecthermal
heat, underground gasification, tidal power, wind
power, and solar energy), 4018

Laws governing gasification with stear and axygen
(Theoretical equations faor perculation methad), 445€

Leading principles on gasifying above and belaow ground,
3658

Let's take another lack at the fuel situation. (Reviews
the potential fuel situation in the US around 1982
including synthetic liquid fuels and underground
gasification), 3888

Liberation of gas from rocks in underground gasification,
4059

Linkage of boreholes by high pressure blowing
(Underground gasificatton of coal), 4208

Liquid gas and cozl (Reserves of gas and coal for
synthetic liquid fuel processes), 3499

Losses of air and gas in underground generators of the
Moscow-Region Plant of Podzemgaz, 4067

Main results of the work aof the Institute af Combustible
Minerals, Academy of Sciences USSR, an underground
gasification of fuels, and tasks for future research
(Gasification of brown coaly hard cezl, and oil
shales), 4445

Main technical and eccnomic indicatcrs of the new plants
of ‘tPodzemgaz'® (Underground gasification af coal),
4081

Make high-B.t.u. pipeline gas frow coal (Ccnversicn of
coal to synthesis gas and subsequently tc high Btu
gas), 4860

Making an actual shaft layout in boring incligned—level
holes (In underground gasification of coal), 4622

Making c¢il from coal (Fischer—Tropsch process, Bergius
process, and underground gasification), 6324

Material balance of pracess af underground gasificatioen
(Presents a laboratory developed method), 4560

Mechanisms of reactions in anr undergrcund gas generator
(Reaction: CyHp0 = CO + Hp follaowed by canversion of CO
with catelysts), 457€

Memorandum on coal industry (From mining to marketing of
products including underground gasification), 3€68

Method and plant for underground gasification of coal
seams on fire (Patent), 3616

Methad for in—-situ utilization of fuels by combustion
(Underground gasification; patent), 4598

Method for upgrading ceal gasification products (Patent),
5635

Method of gasification of the coal seam and deforpation
of the overburder im underground gasification of cozl
in the Moscow coal field, 4389

Method of underground thermal treatment of coals and
shales (Use of electric currents to produce semiccke
which is gasified by means of ar oxygen—enriched blast;
patent), 3538

Method of underground gasificationr of coals (Construction
of parallel channels in coal seam, ane for gasification
at increased pressure, the other for remcving products
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formed from semicoking the coel panel; patent), 3483

Method of analyzing the process of underground coal
gasification (Examples of calculatiors for processes of
using air, O-enriched air, and O alone), 4206

Method of underground electrolinking and
electrocarbonization of mineral fuels (Patent), 4490

Method of underground gasification of coal by means of
pit hotles, 3205

Method of underground electrolinking and
electrocarbonization of mineral fuels (Underground
gasification of coal; patent), 4243

Method of gasifying solid fuels (Addition of halogens and
their compounds to afrblast to delay compiete
combustion; patent), 3597

Method of packing the galleries of an underground
gasification site without mining (Packing with Raschig
rings by hydraulic stowage; patent), 3487

Method of preparing waterlogged combustible strata
without mining (Drainage of strata by introduction of
compressed air; patent), 3488

Method of calculating blast, coal, and gas losses {n the
process of underground gasification of coal
(Theoretical), 4408

Method of electrically heating coals or shales for
underground gasificaticn cr distillation therzof
(Saturated sclutions cf salts are introduced into
strata to increase electric conductivity; patent), 3588

Method on gas—-chemical calculation of the gas generation
process in underground gas generators, 4418

Methods for calculating losses of compressed air, coal,
and gas in underground gasification, 4399

Methods of hydrodynamic calculation of blowing and gas
losses (Relating to underground coa) gasification
processes), 4197

Methods of coa) gasification underground (Principles are
explained and methods described), 5524

Methods of controlling the conversion reaction of carbon
monoxide with water vaper when producing tecnological
gas in an undergound generator (Composition of the gas
changes as it travels along the underground genereator),
4532

Methods of determining the economic efficiency of
underground gasification (46% cheaper than mined coal;
18% higher than open-pit cocal), 4455

Mine-gas producers (Qutline of several methods of
underground gasificaticn of coal), 3514

Mine-gas prcducers (Undergrcund gasification methods
developed by Soviet engineers), 3448

Mining procedure for underground gasification of
combustible strata (Contrcl of gasification reaction by
progress of borehole drilling; patent), 3577

Mobile installation for underground coal gasification
(Description of experimental mobile station), 4434

Moisture balance in underground gasification (Water
generally has an unfavorable effect on the reaction and
should be drained when possible), 4544

More about underground gasification of coal by means of
bore-holes, 3195

Movement of a plane combustion front in solid fuel
(Hypotheses and conclusions are given), 4553

Movement of gas in a shaftless underground gas generator,
4065

Nature of hydrogeclogical studies of coal deposits
subjected to gasification (Underground water interfered
with readying coal for gasification), 4414

Need to give greater attenticn to underground
gasification of coal (Economics), 4366

New apparatus for distillation of coal *t'in ajtu*®
(Underground coal gasification; patent), 3426

New concept for in situ coal gasification, $312 (URCL--
S1217(Rev. 1))

New concept for in situ coal gasification (Coal shattered
with conventional explosives, then retorted with O—-H,C
mixture at 700~13009K; reactants pumped into deposit at
500-1000 psi and carben dicxide and methane removed
from bottom), 5387

New concept for in situ coal gasification (Use of
conventional explosives and oxygen-water retorting),
5298 (UCRL-51217)

New date for caslculating the water balance of underground
generators (Equations, calculatons, and curves are
given), 4542

New developments in underground gasification of coal (In
USSR ), 4618

New price for gas produced by underground coal
gasification, 4669

New technological systems of underground gasification of
lignites and the preliminary results of their use, 4305

Note on the reaction mechanism in the underground
gasification of coal (System of equations develioped
that were solved by analag computer), 5006

Nova Scotia Research Foundation. Fourth annual report,
1950 (Studies cn the effects of inhibitors of CO,
formation cn rate of burning at coal face and calorific
value of gas), 3776

Nova Scotia Research Foundation. Fifth annual report,
1951 (Laboratory equipment designed to study
underground gasification), 3855

0f{l producticn by heet froe burning coal veins (Use of
pressure developed during underground gasification to
force oil and gas out of overlaying strata), 3907

On the plan of scientific research and experimental work
on subsurface coal gasificetion (In the USSR), 4549

Operation and arrangement of underground gasificatfon
{nstallation (Methods fer modifying gasification zone;
patent ), 3463

Operation and arrangement of underground gasification
installation (Introduction of {nert gas {nto air-geas
passages between airblast directfon changes prevents
explosions; patent), 3464

Operation and arrangement of underground gasification
installation (Arrangement for preheating airblast;
patent ), 3465

Operation of underground gesification (Carbon dioxide
removed from gaseous products is added to the airblast;
patent), 3466

Operation of underground gasificatiocn (Method for
lowering temperature of gaseous products; patent), 3467

Operation of underground gasification (Regulation of rate
of combustion; patent), 3468

Operation of underground gaslification installation
(Maintaining pressure in the gasification zone;
patent ), 34€9

Operation of underground gasifjcation installations
(Pyrometer installation; patent), 3470

Operastional results of the underground coal gasification
plant at Lisichansk in the years 1954 tc 1956, 4430

Optimum operating conditfons in underground gesification
sites in the Moscow coal field, 4412

Cptimum operating condfitions of underground gas-
generators of the sub-Moscow *''Pocdzemgaz'*' station,
4378

Optimum requirements from the mining geclogical viewpoint
for sites for the subterranean gasification of coal,
3358

Outline and completeness of the gasification of a coal
seam ( from results of opening up VNIl Podzemgaz Gas
Generator No. 1 at the Lisichansk Underground
Gasificaton Station), 4535

Outiook for the development of underground gasification
of coal in the Turgay Basin, 4454

Outlook for underground gasification of coal (Review of
methods used in Poland), 4501

Outlook for technologicel ges production in the process
of underground gasification of coal, 4069

Oxidation by steam in underground gasification of coal
(Proposed method for calulating the ratio of stream to
other oxidizing gases), 4001

Participation of enclosing rocks in the process of
underground coal gasification, 4650

Percolation method of underground gasification of coal
seams (Patent), 3484

Percolation method of underground gesification of coal,
3487

Performance of the Moscow Region Plant of ''Podzergaz''
(Underground gasification of coal), 4214

Perspectives of underground gasification, 4314

Physicochemical properties of lean cosls in the
Kamenskaya Station area for underground gasification of
coal (Air input and flow rate must be increased to
obtain stable gasification), 4938

Possibilities of underground gasification in the UK
(Methods, gas quality, and uses of gas are discussed),
3922

Possibility of using ultrasonic logging as a
precautionary measure in underground gasification of
coal, 4437

Potential development of underground gasification of
coal, 3812

Power from underground fire (Underground gasification of
coal), 4499

Power plant for utilizing the energy in the upcast gas
from an underground gasification reaction (Patent),
4504

Power station operating on coal seam gas (Description of
underground gasificaticn plant at Newman Spinnery),
4692

Preliminary results on apening up the burnt-out space at
experimental gas generator No. 1 in the Listchansk
Underground Gasification Station (Describes the burned-
out generator and gives conclusions), 4390

Preliminary report of the first experiments and an
outline of problems in connection with underground
gasification of coal (Lisichansk and Shakhtinsk mines;
gasification in lump form and unbroken blocks by air
blow; 1300 to 1700 kg cal/m3 heat value), 3188

Preliminary results released for Wyoming in sftu
gasification test, 5559

Preliminary results of trials of directional boreholes
(Large-scale testing of linkage possibilities of
inclined boreholes), 4557

Present situation in underground gasification of coal
beds, 4261

Present situation of underground gasification of coal,
4236

Present state and future development of underground coal
gasification according to the date of discussions, 4510

Present state of research (July 1953) on underground
gasification, 4039




Present state and future development of underground
gasificatian (In the USSR), 4595

Pressure contrcl in underground gasification of cozl,
4283

Pressure gasification of Uereeniging coal (Underground
gasification with the Lurgi precess), 3860

Principal elements in the method of Zhuravlev (for
underground gasificatien of cgal), 3185

Principles of underground gasification [aof coal]
(Productian of gas with heating value of 1100 to 1300
cal/m3), 3278

Principles of producticn of fuel gases (Development of
undergrcund gasificetion in USSR; description of Soviet
methads ), 3599

Principles of the intergretation of the physico—chemical
processes af underground gasification ¢f coal by air,
and their nature as shown by experiments, 4720

Principles far interpreting physiochemical processes in
underground gasificaticn of cczl by air and their
experimental illustration (Use of G, rather than air,
is recommended), 477%

Problem cof classification of methods of underground
gasificatian and of systems of ignition and combustion,
4060

Problem of effect of 2erodynamics of blowing and ges
streams on the process of underground gasification of
coal in cperating panels of underground gas generators,
4085

Problem of =cientific classification of methods of
underground gasificatian of coal, 4047

Problems of underground gasification of coal (Some
results indicate simply combustion nat gasificatien),
3629

Problems of the undergraund gasification of coal, 4204

Problems of clessificetion of methods used in underground
gasification of coal, 4284

Procedure and apparatus for underground gasification
(Airblast is passed through tubular hezt exchanger
carrying external baffles; patent), 3423

Procedure and agparatus for undergrcund. gasification
(Rirblast is preheated ir 2 heat exchanger passing into
it the praduct from an oxygen generatcr; patent), 3424

Procedure for underground gasification of combustible
strata (Patent), 3578

Procedure for underground gasification of combustible
strata (Enrichmment of gzs by addition of gasified
liquid hydrocarbons; patent), 3579

Frocess and apparatus far recovery of volatilizable
constituents from undergrcund cartonaceous formations
(Underground gasificaticn; patent), 3678

Process for the underground gasification of coal
(Patent), 4584

Process for infitleting in-situ combustion (Liquid
hydrazine is introduced and decomposed with ne light ta
heat the mineral; pzatent), 4789

Process of gas formaticr in the combusticn of ceal in
beds (Chemical mechanisms of gas formation), 3533

Process of underground electracarbaonization (Resulis of
studies an ccal and cil shale), 3890

Process of the undergound gasification of thin coal seams
with an air blast and a blast enriched with coxygen at
Lisichansk (Use of inclined btorehcles and high—pressure
air linkage), 4538

Producers and producer gas (Details of stream method far
underground cozl gasification), 3437

Procducing gas in coal seams (Experience in USSR and UK),
4486

Productian af cil fram coal (Principles of Bergius and
F{scher--Tropsch processes; USSR and USA practices in
underground gasification), 3790

Production of energy by means of underground gas
production, 4502

Producton of gases of high caloric value by underground
caal gasification (Improved technalogy can increase
heating value from 800 Xcal/m3 ta 900~-50 Kcal/m3; use
of O-enriched mir or steam; economics), 4577

Progress in coel mining technelagy (Review of wissing and
underground gasification techniques during 1948 ta
1950), 3734

Progress report on 2nd experiment in underground
gasificatian of coal (Study on control of gases,
mai{ntenance cf combustian, g&s quality, methods of
cbtaining test data, and technical and economic
fnformaticn), 3695

Project Thunderbird: nuclear trigger fer coal
gasification, 5066

Proposzls end deliberations at the debate *'Un the
position and future developwment trends of science with
regard to underground gasificatien of ceal'® which tack
place in the Soviet Acadawy of Sciences from 23 to 28
May 1957 (Technical and eccnomic aspects are
discussed), 4393

Prospects far synthesis aof liquid fuel and chemical
products fror gasss abtained by underground
gesification (Gases regime upgrading due tc low carbon
monoxide content), 4316

Putting intc operation underground gas producers without
pining 2t the Lisichansk '"*'Podzemgaz'' Plant, 4666

Reactian kinatics of the conversion of czrbon monoxide by
water vaper in the presence of Lisichansk cocal ashes
(Comparison of Al,04, Cad, MgO, F!zU:1 FezlOs4y and SiOp
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as catalysts in underground cozl gasification), 4384

Reaction of coal with steam at high pressures (Use of
tungsten sulfide as catalyst to convert carben oxides
and hydrogen to methane), 5097 (BM-RI-7209)

Reactivity of coal in underground gasification, 4168

Realization of DB. I. Mendeleevts idea regarding
underground gasification of coal (Review), 4626

Realization of a dream. Underground gasification of coal,
4016

Realized dream at the plant of underground gasification
of coal, 4382

Recent developments in underground gasificatien
(Background and summary of British experiments), 4599

Recent developments in underground gasificatian (of
coal), 4515

Recent investigations on the combusticn and gasification
of beds of solid fuels (Review covering 1944-48; 31
references), 3659

Recovering sub~surface bituminous deposits by creating 2
frozen barrier and heating in situ (Frozen barrier
presents intrusion of water and loss of product gas;
patent), 4477

Recovery of chemicazls from underground cozl gasification
gas' in a large—scale laboratory apparatus (Filot—scale
laboratory apparatus), 5035

Recovery of hydrocarbens fram lignite in situ (Injection
of dry,superheated steam at 500-7509F and 150-750
pPeSeiag. or higher), 4787

Recovery of hydrocarboens by in-situ cembustion
(Underground gasification; patent), 4695

Reduction of blowing and gas losses in underground gas
generators, 4213 .

Reflections on world power conference (Discussion of US
research into undergcund coal gasification), 3741

Regenerative method of underground gasification pracess
of cocal (Heating value of 900-1000 Keal/m3® increased to
1300-1400 Kcal/m3 by increasing 0 content to 23%; with
0 and gsteam it was 2500 Kcal/m3; gas composition of CO
13.58, 0 0.22, CO 6.32, H 58.5, CH, 4.28; N 17.1%)},
4579

Regulation of the quality of gas from underground
gasification (af coal) by blowing with pericdically
changing velacity, 4440

Regulation of the temperature for subterrzanean
gasification, 3346

Relation between aercdynamics of gas—blast streams and
technical parameters of underground gasification of
coal, 4407

Relation of underground coal-mine fires te underground
gasification of ceoal, 3182

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

Relation af calorific value and of composition ef gas
from the underground gasification of cozl tc humidity
of the gas, 4832

Relationship between the length and cross section of the
gagification charnel in underground gas generatars
(Application of gasification laws tc underground
aperations), 4317

Removal af hydrogen sulfide from gas by the arsenic—scda
method (Results are not satisfactory), 1072

Report of the activities of the center in 1948
(Laboratory tests relating to underground gasificatien
of coal), 3596

Repart of research and technologic woark on caoal and
related investigations, July 1, 1952, tc December 31,
1953 (Describes quality of gas produced with air Oz, or
steam in first three experiments at Gorgas, Alabama),
4070

Report of the activities of the center in 1949
(Laboratory tests relating to underground gasification
of coal), 3653

Report on the work with multiple systems of bare hales
(in underground gasification) at am anthraciie wine
(Iron—-lined bore hales), 83

Research carried out in 1956 in the Academy of Sciences
of the USSR by the G. M. Krzhizhanavskii Electric Fawer
Institute on the use of electric current for purpeses
of underground coal gasification anrd further
investigation tasks, 4400

Research data and immediate tasks of the All-Union Sci.
Research Inst. underground gasification of coal
(Review), 4410

Resalution of the expanded scientific conference of
Qctober 29, 1954, on the results of research and
experimental work in underground gasificatian of cozl,
£212

Resulis and prospects of work of the Commissian on
Problems of Underground Gasification of Fuels at the
Academy of Sciences aof the USSR, 4080

Results of latest experiments (on underground
gasification of coal) at the Lisichansk mine
(Production of producer gas using air; 1421 kg cal/m3),
3184

Results of a competition for the science and planning of
proposals for underground gasification, 4326

Results of the third experiment (on undergrcund



