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gas), 663

Gas purification (Removal of HS and HCN), 664

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

Gas purification (Regeneraticn of liquid absorbent by
distillation to remove H,S), 714

Gas purification (Using a liquid absorbent to remove
H,S), 715

Gas purfificaticn (Removal of HpS by scrubbing with water-—
miscible glycols, glycol ethers, or glycol esters with
8 miscible liquid hydrocarbon such as xylene), 1026

Gas purification (Preparation of compound for removal of
H,8), S61

Gas purification (Tar and moisture condensed by spraying
gas with NH3; use of alkaline solution, such as Na,Cl0,
to remove HpS, HCN, and NH,;), 886

Gas purification (Washing of NH; and H,5 from coal
distillation gas containing CO, by fresh water), 854

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

Gas purification. l. Removal of hydrogen sulfide from gas
by commercial desulfurization catalysts (Use of
activated C, ferric oxide, or 2n0; combination of wet
and dry desulfurization method recommended for various
S compounds {n gas), 1364

Gas purification (Extraction of H,S and organic sulfur
compounds by metal in S5th, 6th, or 7th group), 243

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

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

Gas purification (Removal of H,S by scrubbing with a
solution cf a weak alkal] carbonate with subsequent
addition of NH3z), 1023

Gas-purification process (Fine stage process for removal
of COzy HoSy and organic sulfur compounds), 742

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

Gas purification (Removal of H,S, HCN, and CO, using
hydrocarben cil ), 343

Gas purification by the I. G. Alkacid process and sulfur
recovery by the I. G« Claus process (Removal of H,S5 and
CO,; by alkaline metal salts of weak organic acids such
as amino acids), 500

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

Gas purification (Removal of H,S and C8, from hydrocarbon
ges; use cf monocethanolamine, water, and butyl
carbitaj), 819

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

Gas purification by means of the Rectisol process (Use of
polar or organic liquids (such as MeOH) cooled to -750
for removal of CO, and HpS5 from gas), 1144

Gas purification (Removal of H,S from cosl gas by washing
with NHy phosphate and NH, thionate), 330

Gas purification (Removal of H,S using an alkaline
aqueous solution of iron hydroxide), 331

Gas-purification masses (Determination of activity and
capacity curves of bog Fe ore--Luxmasse mixtures in
removal of H,S), 490

Gas purification (Removal of desired component by
reaction with entrained sand; for H,S removal, Fe(OH),,
Fe,03, or NaOH particles are effective), 1341

Gas puriffcation (Washing with aqueous suspension of §;
use of desulfurization catalyst (such as picric acid or
hydroquinone)), 2041

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

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

Gas-purifying waterials (Dry removal of H,S from gases;
formation of insoluble sulfides by addition of Cu, Hg,
and Pb), 454

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

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

Gasification of fuels. Purification of coke oven gas at
transofssion pressure in the Ruhr region (Gas {s passed
through tar precipitator and HCN washer at normai
pressure and then compressed to 10 atm; H,S and NH; are
later removed), 4318

Gasification furnace (Gasifier for solid fuels;
production of high-calorific-value gas free of HaS and
CO, ), 4871 '

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

Giammarco Vetrocoke--sulfur process (Continuous removal
of H sulfide from natural gas or synthesis gases by
scrubbing with solution of alkali arsenate or
arsenite), 1952

Gismmarco-~Vetrocoke processes (Gases, such as natural
end synthesis gas, freed from CO, by treatment with

alkali carbonate solution containing As,0,; HzS removed
by treatment with alkali arsenites and arsenates: S is
removed by filtration: economic analysis), 1135

H2S extraction from coal-water gas mixtures with Koppers
coke, 1070

High—-BTU gas from coai, 5313

High efficiency removal of H,S from fuel gases and
process gas streams (Description of Stretford process),
2034

High-pressure dry purification of gas (Removal of H,8
from coke-oven gas), 775

Hot potash-amine treating of sour gas at Fashing plant
(Description of operation of purificaticn system for
natural ges), 1197

Hot potash process purifies gas at Lone Star's Fashing
plant (Removal of H,S and CO,; final purification using
aqueous monoethanolemine soclution), 1123

How to rid natural gas of undesirable sulfur compounds
(Treatment with NaQH, Fe oxide, Na,CO;, 2-stage
phenclate, phosphate gas, and aqueous amine), 799

Hydrated ferric oxide for use in gas purification (Highly
reactive Fe(IIl) 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 gases (Scrubbing of gas
with liquid containing basic material plus a phenolic~
type material; activated C used as absorbent), 678

Hydrogen sulfide removal from gases (Removal by at least
3 washing stages in series using aqueous carbonated
alkali suspension of hydrated Fe oxides, Fe carbonate,
and basic Fe carbonate), 763

Hydrogen sulfide removal (Scrubbing of gases with
solution of S0, in ethylene sulfite), 1297

Hydrogen sulfide removed by tripotassium phosphate (At
operating temperature of 200°F), 539

Hydrogen sulfide scrubbing from coke—oven gas with
deacidified and concentrated ammonia liquor, 1081

Hydrogen sulfide from coke-oven gas (H,S, HCN, and €O,
recovered from coke-oven gas by absorption in Na,C0O,
solution; equipment), 1290

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

Hydrogen sulfide removal frem gases (Using a pelleted
purifying material consisting of hydrated Fe oxide,
cement, and a filling wraterjal), 827

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

Hydrogen sulfide purification of manufactured gas with
solutions of triethanclamine (Triethanolamine removes
78.5X of H,S and 24% of COp; 2(Ra )N + 4H,5 + 50, »
2(R3N)S,05 + 4H,0), 871

Hydrogen sulfide removal and recovery from natural gas
{Cyclic adsorption process with 2 activation cycles),
1124

Hydrogen sulphide removal from gas in the 20 year work of
the central laboratory of gas engineering (Review of
work in Poland), 1662

Hydrogen sulfide removal (Final H,S removal by passage
through fluidized bed of hot fresh oxide), 1294

Hydrogen sulfide removal (Final H,S removal by passage
through one or more beds of fresh Fe or Mn oxide st
100° {n auxiliary absorber), 1295

Hydrogen sulfide removal by the Stretford 1iquid
purification process (Use of aquecus alkaline solution
of Na salts of anthraquinonedisulfonic acids to
precipitate S; 18 references), 1236

Hydrogen sulfide (Removal from gases containing NHz and
CO, by 2-step washing with NHy-containing liquids), 895

Hydrogen sulfide removal from cosl gas with fluidized
iron oxide (Raw gas saturated with H,0 at 50-100° sent
to fluidized bed of Fe oxide at 50-70°), 1289

Hydrogenation of solid fuels at Lieven according to the
processes of the Soclete Nationale de Recherches (At
300 kg pressure and 450°C in liquid phase, then 500 to
5509C using catalysts in vapor phase), 5796

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

IFP process (Removal of H sulfide and S dioxide from
Claus unit tafl gas and stack clean-up to reduce amour
of S dioxide), 7392

Improved dry purification of coke water gas (Removal of
water, H,S, and S0,;), 798

Improvement in the arsenate method for purification of
coke gas from hydrogen sulfide (Most important
factors:(1) As,03:H,S ratio; when greater than or equal
to 15, approx. 90% of H,S extracted; (2) enrichment in
0 (30-5%) of air or of solution by addition of 0O-
containing additives, {.e. quinone (0.01% or less)
during regeneration process; (3) continuity of
weutralization of regenerstion solution), 968

Improvements in or relating to the catalytic oxidation of
hydrogen sulfide {n gaseous mixtures (Use of NI and Cu
sulfides to oxidize HpS to S and Hp0), 709

Increasing the efficiencies of plants gasifying solid
fuels (Method for obtaining 47X over-all efficiency),
4296

Inhibiting the formation of sulfur-containing oxy salts
in the Takahax process for desulfur{zation of hydrogen




sulfide—-containing gas (H sulfide absorbed in alkali
solution and axidized ts & over naphthaguinone
derivative catalyst in liquid phace), 2076

Intensification ai scrubbing hydrogen sulfide from coke
cven gas in a rapidly revelving absorber (Absorber
solutlon of Fsz0z at pH 7.9-8.1), 1078

Iron axidef/water—type mazsses in the dry desulfurization
of gesesy 188%

Iron axide rezgent (Use for removal of HpS in fuel
gases ), 764

#—T cczl azsification process -~ a pollution—free process
for pradncing synthetic ges fuel (Koppers——Totzek
praceszr)y 1733

roppers voke or H,S extraction frorm coal gas mixtures
(Effects of serticle =zize of caoke), 1066

Lecg {2 & source of naturzl gas and sulfur (Gas contains
linht hydrocarbonz with 15.2% HpoS and 9.6 COp; HpS
removed by Girbotol process and converted to § by Claus
methecd ), 1163

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

Liquid purification (sulfur removal) of gas in England
(Remaval aof HpS by scrubbing with recirculated NHj
tiquar; recovery of HyS50,), 971

Liquid purificatiaon (of ga=) by soda ash soluticn, 273

Liquid perificatiaon of coal gas (Review of liguid
purificatien pracess for removing H;S), 844

Liquid purificatian [aof caal gas] (Detailed discussgion of
principles and processes for HpS removal), 722

Liquid rezgents far the finzil removal of hydrogen sulfide
(Zn acetate iz more effective for removal of HpS from
town .gas If considerable concentration of NagCOz is
present), 19282

Liquid reagents for the firzl removal of hydrogen sulfide
from gazes (Alkaline Zn slurry reagente are effective
for final purification of coal gas or mixed gas), 1059

Meintaining the activity of manganese oxide hydrogen
sut fide acceptors for desulfurization of solid
carbanaceaus fuels (Regeneration of MnO; acceptor of
HzS), 1225

Mzanganese—~are hydrogen sulfide a2cceptors for
desultfurizetion af carbonaceous solid fuels, 1226

Manufacture of metar fdels by the Fischer-Tropsch process
(Desulfuvization; catalysts—description of a plant),
6085 .

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

Materjizl for gac purification (Remaoval of impurities from
ges contzining HyS using Fe oxide—coated rigid paper
pulp wood chipe), 342

Mz thematiczl desceription of the moncethanclamine
purification of coke aven gas, 1496

Mechanism of hydrogen swlfide removal from a gas by a
maes of iron oxide, 832

Mechanism of formation of corrosive sulfur in benzene,
B0

Method to parify and ta remove sulfur from the raw gases
produced froaw lignite, 730

Methaods aof kydrcgen suliide removal from coal gas with
the 2id of emmoniz water (Indirect and semi-direct
procexses of ammonia recovery and production of S0,
from HyS are described in detail; 47 references), 1089

Mcthads af hydrogen sulfide remeval from coal gas with
the a2id af amnoniz water (Review of earlier methods),
10749

Modern developments in dry-box purification [of town gas
for removal of hydrogen sulfide], 598

Madern ges—surificetion planis (Removal of HoS from
manufactured gae by oxidation methods amd
reutralizatiaon processes), 640

Modern metheds foar the purification of industrial gases
frar hydrogen sulfide and carboen dioxide {Review with
14 references)y, 1244 .

Mcdern practices in gas purification and hydrocarbon
recavery, 917

Multistage low—temperature washing of sulfurces gases
rich in carbeon dioxide (Sclvents used whose disselving
pawer for organic S compounds, HaS, and CO, is greatly
different and decreases in this order), 882

Nztural gas processing plant (Separation of gaseous
compaunds and liquid condensate; production of fuel
gesy stahilized conden=zzate for gasoline blendings low
pressure gas for industrial znd domestic fuels, and
elemental S; HzS z2bsorbed Irom gaseous streams with 202
2guecus monoethanolamine and oxidized to §), 1142

New gas sulfur purification process (Removal of HpS in
tower purifiers containing porous balls of Fe
hydroxide)s 371

New potzssiur carbonate pracess (Remaval of CO; and HoS
fror patural gas by scrubbing with aqueous KoCO3
sclution), 1190

New processesz. S« Desulfurization of coal gas. Claus—type
desulfurization (Japanese petroleum refinery plant),
is68

New process washes coke—cven gas with waste pickle liguor
(Removal of MHz, H:S, and HCN), SO1

New Shell process treats Claus off-gas (SCOT Process for
rencval of residual S§ present in ocff-gas of Claus-type
S receovery units), 2078

Nes sulfur process (Removal of HpS from natural gas), 776

New two—way process szweetens gas and recavers sulfur
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{ Townsend process), 1058

Obtaining sulfur from carbonization gases by thiocarsenate
solution (Removzl of HpS by Thylox process), 863

On latest gas scrubbing type desulfurization process
(Description of representative processes in all
categories of gas desulfurization; review with §2
references), 1738

Operating glycol—amine gas—treating plants (Fer gas
purification (CO, + H,S)), 800

Operating problems in gas treating for hydrogen sulfide
removal (Carrosion problems in desulfurization of
natural gas), 789

Operation of liquid and Gastechnrik purification plants at
Cardiff (Washing of gas with weak alkaline solution
containing suspenrsion of hydrated Feplz), 1137

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

Operation of the *'Manchester'' liquid purification plasnt
at Linacre, Liverpool (Removal of HyS and HCN by
Manchester process), 83&

Organic sulfur in synthesis gas: occurrence,
determination, and removal (Progress~report on
experimenial work; use of hydrated lime tc reduce
organic S content), 756

Oxidation of hydrogen sulfide to sulfur dioxide (Using
sulfates of heavy metals or metal oxide cations as
catalysts), 1030

Performance of a Girbotol purification plant at
Louisiana, Missouri (Ethanolamine purificstien unit),
62

Performance of a gas—-synthesis demonstration plant for
producing liquid fuels from coal (Production of
gasoline and diesel oil; dust in raw gas removed by
cyclone separation, wash scrubbing, and electrostatic
precipitation; COz, H:S, and organic S compounds were
removed with diethanolamine, Fe oxide, and activated
C), 6761

Perox liquid purification process for sulfur removal
(Removal of HpS and NHz), 833

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

Petit process for sulfur purification (of gas}, 272

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

Plant experiments on the purification of coke gas from
hydrogen sulfide (Using the As——soda method), 94%

Plant purification of synthesis gas (Scrubbing with
diethanolamine for gross removal of CO, and H;S; use of
Fe oxide sponge for final removal of H,S; passage
through beds of active C for removal of organic S
compounds ), 861

Plate-nczzle regenerators of a plant for removing
hydrogen sulfide from coke aven gas, 1493

Posgibilities and limits for hydrogen sulfide remaoval by
ammonia scrubbing (Effects of temperature and rate of
solution), 840

Possibility of producing a sulfur—free producer gas (Use
of Cal to eliminate HxS from gas), 4534

Possible impraovements in oxide purification practice
{Removal of HpS§ from touwn gas using Fe-0z; suggested
changes in methad), 789

Possible improvemenis in oxide purification practice
(Review of processes for removal of HyS from gas), 806

Practical design considerations for gas purification
processes (Comparison of amine, iron sponges and hot
potash methods), 1087

Practical design considerations for gas purification
processes (Use of amine, Fe sponge box, and KpCO3
proczsases for removing HpS and CO; from natural gas),
1077 .

Preparation of sulfur from coke gas by a method analogous
to the Thylox process on a semifactory sczle ir
Enakieve (Desulfurization of coke gas using Aszlz and
NagQH), 380

Present condition of development of gasification and
desulfurizaticn technology (Gasification of heavy fuel
oil or asphalt), 1852

Principles of dry purification of gases (Absorption of
HoS by various solids containing Fe; 51 references),
808

Principles in the process of absorption of hydrogen
sulfide and carbon dioxide by triethanolamine solutions
(Graphical method for evaluaton of coefficient of
absorption),s 1259

Problem of dry gas purification. I. Lux mass (Lauta mass)
as an active gkeleton catalyst (Effectlveness of
hydrated FepOz with varying amounts of NapO X Al,03 for
removal of HaS from town gas), 867

Process for purifying sulfide containing gases and the
recovery of sulfur therefrom (Absorption sclutien
contains alkanolamine or wmorpheline in a menoalkyl
ether of a polyhydride alechol), 1529
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Processing sulfur-bearing gases (Recovery of elemsntal! S
from Hy,S-bearing gas), 792

Production of gas containing high percentages of hydrogen
and carbon monoxide (H sulfide removed by passing gas
over Fe0 or Zn0), 175

Progress in gas purification (Review), 794

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

Purging and washing coal naphtha to remove hydrogen
sulfide and basic njitrogen (Hydrogen sulfide removed by
purging with (nert gas), 1941

Purification of coal or coke-oven gas (Removal of H,S and
HCN by washing with a neutral or acidic aqueous
solution of Cuz;S0,), 1118

Purification of gas containing hydrogen sulfide ( Aqueous
scrubbing soluti{on containing mixture of Fe,(S0,)y and
ferric salt of 1 or more of lower aliphatic acids
removes H,S by forming S), 1283

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

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

Purification of gases containing hydrogen sulfide by
active charcoal, 412

Purification of fuel gases (Coal gas containing HCN, H,S,
end NH; washed with aquecus suspension containing NH,
polysulfide and fine S particles), 1820

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

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

Purification of gases containing hydrocarbons and
hydrogen sulfide (By low~temperature absorption with
toluene or xylene), 1049

Purification of gases (Equipment; stepwise method), 993

Purification of coal gas from 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 gases (Removal of H,S from technical
gases, e.g., coke-oven gases), 857

Purification of synthesis gas. Removal of dust, carbon
dioxide, and sulfur compounds (Production by reaction
of coal with O and steam), 953

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

Purification of commercial gases (Equipment), 1339

Purification of gases (Washing with polar organic liquid
to remove H,S, arganic S compounds, etc.; CH,OH {s
preferred absorber), 1127

Purification of gases (Review of desulfurization methods
(H2S and CS; remaval)), 356

Purification of gases through high temperature removal of
sulfur compounds (Using oxides and carbonates of
calcium, magnesium, jron, ad manganese), 1650

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

Purification of coking gas from H,S by the ammonia method
(Description of equipment), 1387

Purification of synthesis and fuel gases (Washing of
gases with polar agent, e.g.y, MeOH, at <00 and at least
20 atm), 850

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

Purification of gases such as coke-oven gas (Removal of
H,S by cyclic process), 581

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

Purification of gases (Solution of chelated Fe used for
removal of H,S from gases; chelating agents are EDTA;
ly2-diaminocyclohexanetetraacetic acid, and
diethylenetriaminepentancetic acid), 1234

Purification of gases containing hydrogen cyanide and
hydrogen sulfide [ HCN and H,S fixed in water in form of
N-containing S cowpounds and removed by burning with
excess air at 1100-12009 to SD, to be recovered as
HaS504, sulfate, or sulfite), 2048

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

Purification of coal gas, etc. (Desulfurization by means
of Fe oxide slurry), 635

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

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

Purification of gases containing hydrogen sulfide
(Regeneration of ammoniacel aqueous solutions
containing iron pmmonium ferrocyanide), 692

Purification of gas (Removal of H,S and CO, from
synthesi{s, cracking, or natural gas by contact with
aqueous K,HPO, under pressure), 1024

Purification of sour gas {n South Arkensas (Reduction of
HpS content of natural gas), 642

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

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

Purification of gases (Washing with weakly ammoniacal
ZnSC0, sclution containing sufficient (NH, )»S0, to
prevent preciplitation of Zn(0OH)z), 1167

Purification of fuel gases (Removal of H.0, D,y H»S, SO,,
NH3, HCN, NO, and organic compounds), 773

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

Purification of fuel gases (Removal of S compound, such
as CS5,, COS, thiols, thiophene, and H,S, and by virtual
elimination of CO), 1307

Purification of coke oven gas (Gas containing HCN, NH,,
and H,S purified by washing with aqueocus S suspension
to give NHSON, (NH,);S0s+ and solid S), 2013

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 distillation gases (Removal of NHy, Ha.S,
and HCN by washing), 616

Purification of industriel gases from hydrogen sulfide
and carbon dioxide (Comparison of eccnomics of
monoethanolamine process and arsenic--soda process plus
Ha0 to remove CO,), 1187

Purification of gases (Removal of CG, and H,S by passing
through a dilute aqueous solution of Ne ,COx or K,CO0,3),
634

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

Purification and dehydration of gases (Removal of H,S,
CO,, and H0 from hydrocarbon gases using solutions of
monoethanolamine and diethylene glycol), 767

Purification of gases (Concentrated solution containing
2-5 moles KH,PO, preferentially absorbs H,S from
mixture with CO, and eliminates CO, from solution at
lower rate than H,8), 1223

Purification of gases containing H,S and CO, (Using an
absorbent solution of an alkali metal carbonate and
bicarbonate), 605 .

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

Purification of water gas from hydrogen sulfide (Use of
bog iron ore; effects of thickness of absorption layer,
speed of gas, wetting of mass by an aqueous solution of
NH,OH, presence of NH,Cl, (NH,);CO0,, Ca0l, KOH, NH,CH,
and Na,C0O3; purification by activated C is effective),
875

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

Purification of hydrogen sulfide-containing gases
(Oxidation of H,S carried out catalytically by means of
FeSQ, solution; gas or catalyst may be czonized or
irradiated with uv light to speed up oxidation), 1220

Purification of water gas with solutions of ethanclamines
(Pilot plant studies on removal of CO, and H,S by
ebsorption in solutions of triethanclamine), 1240

Purification of lignite coke gas by the Girbotol process
without pressure (Absorption of CC, and H,S by
NH,CH,CH,0H, NH(CH,CH,OH),, N(CH,CH,OH)y, and an
alkaline solution of sulfosolvan B (C,HgD,NK) was
studied in especially designed apparatus), 1257

Purification and separation of gaseous mixtures (Removal
of CD, and H,S using K3PO, solution), 825

Purification of industrial gases (Removal of H,S and CD,
from coal distillation gas by scrubbing with aqueous
NH; solution), 986

Purification of gases capable of hydrate formation
(Removal of S0, H,S, and CO, by bringing hydrated gas
in contact with aqueous solution of a metallic
hydroxide or an alkaline salt, or one of the ethanol
amines), 662

Purification of synthesis gases {For use in Fischer--
Tropsch process; evaluation of purification masses),
758

Purification of town gas (Activity of Fe-containing
materials used in dry removal f H,S from own gas raised
by treating material with gamma radiation; use of bog
iron ore continuously irradiated with 700 mr./hr from
cesium-137 source), 1357

Purification of coke-oven gas by removal of CO, and H,S
with ethylamine (Gas trested with Na arsenate solution
and bog iron ore to remove most of H,S; cycle gas then
compresses and scrubs in series of towers with H,0,
CaHeNH,, caustic, and H,0 again), 1006

Purification of coal-distiliation gases (Multistep
compression and cooling operation), 1179

Purifier systems for removal of hydrogen sulfide from
fuel gases (Series of interconnected containers
containing Fe oxide), 1336

Purifying gases (Removal of H,S by oxidation with the aid




af a catalyet), 423

Purifying gases {8y washing with aquecus solutions of
amines, hydroxyalkylamines, sz2lts of amino acids, and
alkaline salutions of phkenols), 370

Purifying gases sach as water gas (Removal of HpS with
active charcecal), S24

Purifying geses (Remcoval of MH; and HpS by washing with
H2504 and subtsequent treatment with an aqueous solution
af moncethanclamine), 416

Furifying fuel gas {Removal of NHy and HpS), 328

Furifyincg gazes (Removal of HaS or SO from gases with
simul taneous precipitation of § by activated washing
solution composed of oxygenated compounds of
thiosulfate), &5€

Purifying gases of sulfur by ueing wasite products from
acetylene manufacture (Froducer gas cooled and scrubbed
with szturated agueous solution of Ca(OH)z)s 986

Furifying natural gasesz (Naturzl gases cooled in presence
neutral polar orgsznic sclvents, such as CHzGH or
acetcne, end washed with thew and (or) nonpolar
solvents ), 1165

Purifying gagses (Wet purification of such gases as ceal
gas), 481 .

Purifying g25 containing ammonia and hydrogen sulfide
(Treatment with H,S04 2nd then s suspension of Fe oxide
in aguecus NeClhy), 283

Purifying gases such as those from coal distillation
(Removel of H,8 by washing with aquzous amnonizcal
solutien containing iron ferrocyanide in suspension),
s2%

Purifying fuel gasesx of hydrogen sulfide and carbon
dioxide (Use ef zguecus soiution of ethylendiamine),
1235

Purifyina a fuel gas contzining hydrogen cyanide,
hydrogen sulfide, and awmmonia (Gas scruebbed in agueous
alkall solutieon conteining small particles of § to
remove 95% of HCNy 90% of H,S, and 30% of NHz), 2066

Furifying gases (Rewnoval of H.S5 and like aeid impurities
by washing with ao aqueous solution of -ar alkaline
absorbant such as K3PQ,, an aliphatic hydroxylamine, or
diaminocisopropanaol), 558

Puri{fying coke-aven gas {Removal of NHs, HCN, and S), 482

Furifying gases containing hydrogen sulfide (HpS is
removed frecm CKE, and ather gas streams by absorption in
diethanclamine; 50% diethznoclamine i=s more efficient
than 1005%), 1178

Purifying gas from hydragen sulfide (By absorption using
an alkziine absorbent liquid)}), 344

Purifying fuel gases, etc (OUxidation of HpS to SO, by
rassing over hezwvy met2l catalyst containing 10 percent
cf segond metal or compound), 220

Purisel process (Remaval of acid gases from syngas and
natural gax streams using physiczl absorption in N-
methyvlpyrrolidone), 1966

Fyrolyzing end despifurizing sulfur—bearina agglomerative
titumineus cozl (Continuous process; volatiles removed
at 900-1000%F; desulfurizaztion during pyrolysis by
enriching gaz with H which reacts to form hydrogen
sulfide which is remeved by scrubbing or use of Fe
oxide), 7182 :

Reactions invalved and reaction velocities for the
regengrziion of the scrubbing solutions in the metal
thionzte processes for purifying ceal gas from ammoria
and hydrogen sullide, 885 .

Reactions invelved and the reaction velocities for the
regereration of the scrublting solutions in the metal
thionzte processes for purifying cozl gas from ammenia
and hydrecen sulfide. Manganese sulfate process, 860

Recent experiencesz in the waste-water treatment of coal-
hydrogenztion plants (Parification operations include
oil separatian; phenal extraction, NHz recovery), 724

Recent impravements &t the Carnillon [Paris] coke plant
in the damains of gas scrubbing and the recovery of
hydragen =zulfide (Scrubbing with NHz liquor), 918

Recent wzt pracesses fur removing sulfur from coke—oven
gas {(Oxidation of K 8 to §; Fet*t or Mn30, as
catzlysta), 602

Recovering weak gaseaus acids from gasez (Removal from
gases of HpS, CO,e Slze eteoy by washing with liquids
such 2s acetic acid ester of
tetramethyldizmincisopropancl,
tetramethyldiaminoiscproparol ethyl ether, and
tetrahydrcxyethyldiaminaiscpropanal), 486

Recavering sulfur from gas (NONE), 731

Recavery of useful substances and desulfurization of
garesy 4L

Recovery af suifur from bvdrogen sulfide-containing gases
(Becovery frow coal gas, oil gas, or producer gas in 3—
step precess; dilute Nz2zCOy used as absorbent for HyS3
HaS stripzed from zbsarbent by Seaboard process; gas
then scrubbed with sclution of picric acid and Na COz
to axidized H,S to S), 1263

Hecovery of hydragen suifide from gas by ammenia liquor.
I. Scrubbing bydrogen svlfide from the gas (Review with
37 references)y 1150

Recavery aof sulfur from synthesis gas (Cost estimates),
755

Recavery of coal resins with simultanecus partial
desulfurizztion of the ccal (Removal of HpS by treating
with superheated steam), 997

Recovery of sulfur from gas streams containing hydrogen
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sulfide and sul fur dioxide (Treatment of stack gas with
water), 2026

Recovery of sulfur from hydrogen sulfide contafined in
gases rich In carbon dioxide (Review with 38
references), 866

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

Recovery of hydrogen sulfide from gas by ammonia liquor.
Ti. Evolution of ammonia and hydrogen sulfide from the
enriched ammonia liquer (Continuation of review aof
patents on HyS recovery), 1155

Recavery of free sulfur by removal of hydrogen sulfide
and sulfur dioxide in the outflow of a2 condenser of a
catalytic reaction zone (Desulfurization of flue gas
and recovery of free sulfur on catalyst bed), 1576

Recovery of sulfur from coal gas by the vacuum carbonate
process of liquid purification (Removal and utilization
of HpS), 834

Recovery of ammonia and hydrogen sulfide from coal=-
distillation gases, 584%

Recovery of hydrogen sulfide from natural gas (Cyclic
adsorption process using Si0, gel), 1164

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

Red mud used as desulfurizing agent for removing HpS in
gas (Use of red mud containing 35.5¥% of FepOz)y 957

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

Reduction of hydrogen sulfide content in generater gas by
adding lime to coal (Addition of up to 2% Cal to
gasified fuel containing more thar 1.5% 5), 1196

Reforming natural gas (Production of 800 Btu or 378 Btu
gas from natural gas and water gas), 3352

Regenerating alkaline solutions used for desulfurization
of ccke oven gas (Hp,S is absorbed by alkaline sclution
containing catalyst), 2057

Regeneration of alkali metal carbonate solutions used to
remove hydrogen sulfide from coal-digtillation gases
(Solutions treated with air in 2 steps; first with air
at 3 atm to oxidize HoS 2lmost to S, .and then with air
and solution countercurrently te remove up to 99.82%
original Hp;S), 1l62

Regeneration of desulfurizing solutions for gases (Nz0B
or NapCO3), 928

Regeneration of spent oxides from gas purification, 1110

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

Removal and recovery of ammonia and sulfur from coal-
distillation gas (Removal and recovery of H,S and NHz
without addition of any reagents), 760

Removal and recavery of HoS from natural gas by
contacting with aqueous sclution of KzPO,, 447

Removal of hydrogen sulfide from gases and sulfur
recovery {Gas is first scrubbed with absorbent liquor
(e«gey aqueous triethaneclamine); residuzl HoS is then
removed by Fe or Mn oxide), 1306

Removal of acidic constituents from gases (Removal of
HaS, S0,y or CO, from gas by bringing it into caontact
with solution of amine, HzO0,y and 2 monohydric alcohsl),
713

Removal of organic sulfur from coke aven gas. I. Purpcse
of the experiments, procedure (One—-stage process
involves converting § compounds catalytically and
binding converted 'S for removal; 2-stage pracess
converts S compounds, by hydrogenation to H,S to first
stage and absorbs HpS for removal in second stage),
1572

Removal of hydrogen sulfide and ammonia from coke cven
gas (HaS and NHz removed by scrubbing gas with solvent
containing As compound catalyst), 1776

Removal of hydrogen sulfide from coke—oven gas, generator
gas,y oil refining gas, expansion gas, and air
(Solutions of Fe (III) complexes of aminocarboxylic
acids absorb H sulfide which is oxidized to nonvolatile
S compounds), 1391

Removal of hydrogen sulfide from gas mixtures (By
treatment with moist AgzPOs, HgaPO,s Cusx(POy)ay
Zn3( P04 )24 or Cdz(POU, )z supported on Al,O03z or C), 1213

Removal of hydrogen cyanide and hydrogen suifide from gas
works and coke—oven liquid effluents (Use of ferric
compounds; HCN converted into cyanates and complex
compounds), 134§

Removal of sulfur compounds from town gas by cetzlytic
hydrogenation (Co thicmolybdate catalyst at 3409 ta
canvert organic sulfur compounds to H,S), €66

Removal of hydrogen sulfide from gas streams {Suspensien
of Feplz in polyhydric alecohoal brought into contact
with gas to be purified), 980

Removal of sulfur and hydrogen sulfide from gases
(Patents for using V05, Feplze and AlpO3 as
catalysts), 931

Removal of acidic constituents from gases {(Removal of
HCN, H>S, and NO from cocke—oven gas using hydrated
Fefl), 932

Removal of hydrogen sulfide from coal gas by the Ferrox
process (Using an Fe(UH)z suspension), 869
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Removal of hydraogen suifide from gases ( Passage of HpS—
rich gases through aqueous suspension of hydrated Fe
oxide, carbonate, or basic carbonate prior to passage
through conventional, packed scrubbing towers), 812

Removal of hydrocyanic acid, ammonia, and hydrogen
sulfide from coke~oven gas (Scrubbing with ammcniacal S
suspension ccntaining polysulfides to remove HCN;
treatment with NH; solution to remcve H,S), 887

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

Removal of hydrogen sulfide from coke—-oven gas and
generator gas (Tris (carboxymethyl) amine and
substituted aminocarboxylic acids give mixed Fe (III)
complex showing high purification effect in wide pH
range), 1353

Removal of hydrogen sulfide from industrial or natural
gases with recovery of elemental sulfur (S recovered
from H,S-containing gas with minimum amount of
thiosulfate farmation by sbscorption in H3BO3 solution
containing oxidation catalyst: equipment), 1173

Removal of hydrogen sulfide from gases (By treatment with
a dilute sciution of NHy, that contains Fe
ferrocyanides in suspension together with NH, salts),
780

Removal of hydrogen sulfide and carbon dioxide from
hydrocarbon gases (Using B, f'-hydroxy amino ethyl
ether or a mixture of monoethanclamine and diethylene
glycol), 933

Removal of hydrogen sulfide and carbon dioxide from gases
by absorption with amines, 821

Removal of sulfur and nitrogen from couval-tar and coal-gas
light-oil fractions (Ccmpounds of § and N from aromatic
hydrocarbon fractions produced in destructive
distiliation of coal removed by hydrogenation; S and N
converted to H,S and NHa, resp.), 1269

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

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

Removal of HCN, H,S, and NH; by washing with (NH, )>25,03
and (NH, )»,S,0¢y 352

Removal of hydrogen sulfide from gases - documentation
for 1965 (Review of absorption and scrubbing methods),
1457

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

Removal of hydrogen sulfide from gas mixtures (Crude
hydrocarbeon gases passed hrough chambers with addition
of air and steam, and heating indirectly with ceramic
bodies to produced little or no HS), 1176

Removal of hydrogen sulfide from gas (Thyiox process),
433

Removal of hydrogen sulfide from gas mixtures (Coke-oven
gas (6.8 HS/m3) washed with solution of alkaline
salts equivalent to 12 kg NajzP0,/m3; 56 kg Na,HPO,, and
50 kg AszJ3; purification is complete; precipitated
As,S5y roasted to produce S0, and recover Asp;D03), 1034

Removal of the hydrogen suifide content from soft coal
distillation gas by absorption in sodium biphenolate
solution {Gas contained approximately 25% CO,, 14% H,S,
and 1.52 g organic S/m3, continuous method for lowering
HzS content; gas washed with NaQH and then
pyrocatechol ), 1204

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

Removal of sulfur compounds from gases (Most of H,S and
organic S compounds (except thiophene) removed from gas
by passage through Zn at 350-500¢ after passage through
hot Fe or Mn oxide layer; ZnD regenerated by heating in
oxidizing atmosphere at 700-900¢), 1330

Removal of hydrogen sulfide from coke-oven gas (Gaseous
NH; used for removal of H,S), 1221

Removal of hydrogen sulfide, ammonia, and hydrocyanic
acid from gases and recovery of ammonium sulfate and
sulfur (Scrubber uses solution of (NH, );S,03 containing
MgV, Cr, or Ce compound), 924

Removal of hydrogen sulfide from simulated producer gas
at elevated temperatures and pressures (Use of
absorbent bed of sintered pellets of fly ash and Fe
oxide or red mud at 1000-15009F), 1689

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

Resoval of H,S by oxidation to SO, at 100 to 700° over
nickel oxide with oxide-transferring element of group 4
to 6 and Pb or Bi, 280

Removal of hydrogen sulfide from industrial gases by a
purifying mass containing iron hydroxide. 1, 804

Removal of organic sulfur compounds from gases (Using
Cu=-~Cr catalyst on activated carbon followed by Ni
hydrox{de catalyst to remove H;S), 574

Removal of traces of acfdic components from gas mixtures

(Alkali metal carbonate or other alkaline sclution used
as absorber for trace amounts of H,S, HCN, NO,, etc.),
1230

Removal of hydrogen sulfide from gases (Hydrogen sulfide
removed from gas by passage through solution of 1,2~
naphthaquinone-4-sulfonic acid or its salt in aveous
solution), 1358

Removal of hydrogen sulfide from gases (Gas is washed
«ith aqueous alkaline sclution cf some
anthraquinonedisulfonic acids tc oxidize H,S and
liberate S; pH of weshing soluticn is B8.5-9.5), 1181

Removal of H,S and CO, from gases by washing with bases
with formula of A (A, )NXN(A3)A,, 425

Removal of hyarogen sulfide from gas in & *'boiling
jayer'' of manganese siimes (Mn slime (in pure MnO,)
used as fluidized bed with 3 beds in series; H,S
converted to HpO0, MnS, and S; preferred temperature was
340~500,, 1261

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

Removal of hydrogen sulfide and ammonia from gases (By
washing with a suspension of Fe hydroxide followed by
washing with a solution of Fe thionate in the presence
of part of the NH; previously separated), 340

Removal of acidic material from a gaseous mixture
(Removal of H,S, SO0,, CO, and other acidic impurities
from gaseous hydrocarbons by use of aqueous solutions
of organic bases in countercurrent absorption tower),
744

Removal of acidic impurities from fuel gas (Containing
benzene; washing with aqueous alkaline solution of
phenol, treating with benzene-sorbing oil;
fractionation method), 582

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

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

Removal of hydrogen sulfide from industrial gases with
Koppers fine~particle coke (Comparison of effectiveness
with that of Lata mass), 1067

Removal of carbon dioxide and hydrogen sulfide from gases
(Liquid propylene carbonate, acetone, or methanol used
as absorbent to rewove C dioxide or H sulfide from gas
mixtures), 1463

Removal of sulfur from gases (Removal of H;S by
ammoniacal liquor in a deacidifying pressure
apparatus), 1108

Removal of hydrogen sulfide from shale gas by an arsenic
oxide soda ash solution in a foam-tube column, 1249

Removal of ammonia and hydrogen sulfide from gases by
water or ammonia liquor (Use of scrubbers; description
of apparatus), 727

Removal of H,S from coal gas by alkaline washing using
sclutions containing S—-As~-0 compounds and a small
amount of Mn or Cu compounds as catalysts, 428

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

Removal of hydrogen sulfide from gases (Use of Fe oxide
to remove H,S; equipment), 814

Removal of H,5 from town gas with particular reference to
the Thylox process (Review), 651

Removal of ammonia and hydrogen sulfide from gas by means
of thionate solutions, 348

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

Removal of acid components from gases (Removal of CO,,
H25, and HCN by washing with hot, alkaline absorption
liquids that are regenerated and recycled), 1287

Removal of hydrogen sulfide and carbon dioxide from gases
(Gases, such as those from carbonization of cocal, freed
from H,S and CJ, scrubbing with alkaline liquid
containing D carrier), 1174

Removal of hydrogen sulfide from gases (H,S removal using
ferric ferrocyanide by adding sufficient FeSO, tc react
with HCN; washing at 20-300), 782

Removal of hydrogen sulfide from illuminating gas (Use of
pellets of hydrated Mn oxides), 706

Removal! of sulfuretted hydrogen from coal gas (Review of
processes with 32 references), 802

Removal of organic sulfur from coal gas (Coal gas
containing 15-20X CO; S compounds onverted to H,5 over
Nimox (Ni-~=Mo) cnversion catalyst; H,S removed by
Luxmasse (a prepared Fe oxide)), 1569

Removal of hydrogen sulfide from gases, especfally from
coal-distillation gases (Preliminary washing with
dilute NH,OH; Fe(QOH)3 used to convert H,S into FeS),
881

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

Removal of hydrogen suifide from gases (By spraying with
ammoniacal liquor), 1039

Removal of sulfur from gases by use of carbon-contsining
ash froe producers (Rewoval of HpS and orgenic $
compounds ), 985 '

Removal of hydrogen sulfide from gases (Fe(I1II) salts
oxidize HzS to S and are reduced to Fe{Il); oxidation
of H,S is: 3H,S + 3Fep(S04)3 + 35 + 3H,S0, + 6FeSO,;
regeneration: 3H,S0, + 3Fe(S0,)(0H), » 3Fe(804)3 +
6H,0 and 6FeSO, : 1.50, + 3H,0 + 3Fe(S0,)2(0H);), 1163

Removal of hydrogen sulfide from compressed [ fuel] gases




by the Koppere potash process, §73

Removal of H,S from gas by the tripotassium phosphate
process at Richileld glant, 199

Rernovel of ammunia, hydregen sulfide, and hydrogen
cyanide from gases {(Gas scrubhed with agqueocus Fe (II)
sulfatey and then asmmoniey, H sulfate, and HCN removed
completely of sarubbad gzs with 0 or O-containring gas),
1300

Removeal af hydrocyenic acid, hydragen sulfide, and
ammonie from cozl-distillation gases, 1104

Removal af hydrogen sulfide frow gas by the arsenic-*soda
method {(Difficulty in use of As—soda method on gas fram
urnderqgraund gazification beczuse of high CO; and H,S
contents)y 1073

Fercval of carhar diaxide 2nd hydrogen sulfide from gases
{Gases 2re washted with ammonizecal solutions containring
salte that react with CO; and (or) give sparingly
sclutle crystzlline precipitates, e«g.ys NaCl and FeSO,;
equatians NH, + H:S = NH4.HS, FeS0O, + NH,HS = FeS =+
(NH)HSOs s NHH3U, + NH; = (NHg)2504)s 940

Removal of hydrogen sulfide and ammonia from gases
{Ammoniunm polythionate to remove MH; and zqueous
triethanolamine soluticn to remove HaS5), 422

Removal af hydroten sulfide from coke oven gas and
recovery af alkali, 1831

Aemoval of hydrogen sulfide and carben dioxide from
synthesis gas using di~ and triethanolamine; 807

Removal of hydrogen sulfide fraom gas streamns (Use of 3%
NeCH salutiorn at 1009F and 3500 pe.s.i. tc remove most
of Hz;S)e 1134

Removal af hydrcgen sulfide from ccal gas (Using iren
cre, dust-catcher duct from the blast furnace, and
Cliver filter sludge from the blazt furnace), 977

Removal af hydrcgen selfide in coal gas by lime
suspensicon in highly efficient sieve—plate tower, 1154

Removal af hydrogen zulfide, hydrocyanic acid and
vaolatile liquids from gazses (By washing with a high
boiling grganiec solvent or a2 difficultly volatile
organic basic compound such as butyldiethanol amine),
s21

Removal of hydragen sulfide from gases by means of a
washing fluid esntaining iron (Solution of Fe3+ chelate
in which Fe is in forn of complex with amino acid of
type R{NX;)z» 2.u-s Nz 531t of EDTA), 1232

Hemoval of hydrogen sulflide from coal gas by means of
iren axide, 697

Feroval of hydragen sulfide from gas mixtures
(Desulfurization of coke—oven gas with triethanolamine
solution conteining Az, 85)y- 945

Removz |l af hydragen sulfide from gas mixtures (Absorption
solution cantains inorganic or organic alkalire Aspl3z),
946

Removzl of hydrogen sulfide in carbon monoxide conversion
to hvdracarbons (HpS oxidized by air to £ and then to
ulfate ar thiczulfate; HCN forms thiocyanate), 137¢

Femoval ef axidizable sulfur compounds from gas (Use of
haalln, Al:0;44 Fe, or their oxides as catalysts), 811

Removal of bydrogen sulflde from coke—oven gas, generator
gat, presrurs gaswark gas, expansion gas,y and air (Fe
(I11) complex of triz (carboxymethyl) amine reacts with
H sulfide; H sulfide converted to nonvelatile §
compound )y 1392

Removal af sulfur frow gases containing hydrogen sulfide,
1048

Kemoval of acid-forming ahse< from synthesis gas (Removal
of HyS and €O, by abserption in NH,0H), 1170

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

Removal of hydragen sulfide from gas by using an organie
cxygen carrier (HpS oxidized to Hz0 and S; complete
removz] posxitle because reacticon is not reversible),
10e8

Rewoval af hydrogen sulfide from gases (HpS5 is completely
remaved and recavered as free S or thiosulfate), 467

Removal af hydrogen sulfide from coke—oven gas by the
Stretford pracess (Solutions of Na
anthraquinonedisul fonate absorbed HyS and convert it to
S; wanadate improves rate of oxidation to S), 1312

Removal cf hyidrogen sulfide from gases by using organic
oxygen carriers {(Use of quinones and pyrccatechol as
axygen carriers), 1382

Remcval of hydrogen sulfide from gaces (Using active
carbon in the presence of {1 with simultaneous washing
of the sorbentes with sulfide or polysulfide solutions),
103§

Remcval of hydrogen sulfide froom natural gas (Review of
prccesses including Fe oxide, ferroxy Ni, Thylox,
Seabeard, phenclate, caustic scda, lime, and aqueous
amine )y 1205

Remcval af hydrogen sulfide and other acid impurities
from gases {Use of aqueous solution of alkali metzl
carbonate and bicarbonate containing substituted or
vnyubstituted hydroxy— or polyhydroxybenzenes), 1206

Remcval af hydrogen sulfide from gases (HpS remeved from
gases by washing gas with solutien of dye base that
yields rea2dily oxidizable reductlion preduct on contact
with HyS and then bringing solution into contact with
af{r or O0)y 1160

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

Removal of hydrogen sulfide in low concentrations from
gases (Gas washed with aqueous suspension of Zn(0OH); or
basic Zn carbonated in presence of alkali or alkali
metal carbonate; HyS is canverted to ZnS), 1268

Removal of hydrogen sulfide from gases (Using As.lz and
NaaCOz), 511

Removal of hydrogen sulfxde from coke—oven gas (Hydragen
sulfide removed by soda scrubbing), 1352

Removal of hydrogen sulfide from coke—oven gas by the
carbonate process, 1563

Removal of hydrogen sulfide from gazses (By axidation to §
by scrubbing with Fe(0A&c)z solutian and oxygen), 1032

Removal of ammonia and hydrogen sulfide from coke oven
gas (Two—step washing process; catalytic oxidation
gives sulfuric acid), 1528

Removal of hydrogen sulfide from gas by the arsenic-—sada
methed (Results are not satisfactory), 1072

Removal of sulfur from gases (S-containing gas is led
over Ni catalyste and then over oxides, hydroxides, or
carbonates of alkaline earth metals at 300~500 with
sm2ll amounts of 0 to cxidize HzS to S), 936

Removal of hydrogen sulfide from gases (Reaction of
ferrocyanide ion with 8=, electrolytic regeneration of
ferricyanide ion), 475

Remaval of hydrogen sulfide from gases (By passage
through 5 or § towers contzining a suspension of FexOz
in Na or NH, carbonate solution), 707

Removal of ammomria and hydrogen sulfide from gases .
containing carbon dioxide (HoS removed in
countercurrent washer by strong ammoniacal liquer; NHz
washed out by weak ammoniacal liquor and then by fresh
HxO), 1132

Removal of sulfur from carbonaceous materials (Removal cf
HoS using ¥n0 and inert carrier), 1209

Removal of hydrogen sulfide from diesel fuels (Washing
with caustic solution with addition of antioxident
inhititor), 1085

Removal of H,S from coal gas by washing with Fe
polythionate solutions containing H,S0,, 229

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

Removal of ammonia and hydrogen sulfide from gas such as
coal-distillation gas (Three stage purificatien using
NH, polythionate), 366

Removal of carbon dioxide and hydrogen sulfide from gas
mixtures (Gas mixture brought intc contact «ith aqueous
K2Clz solution at more than 50, preferably 350, psig
and above 2009F, preferably 2359F), 1334

Removal of the hydrogen sulfide from waste gases (Cl
added to waste gases), 8§49

Removal of hydrogen sulfide from gas mixtures (Removal of
HaS5 from CO,~containing gases), 1291

Removing ammonia and hydrogen sulfide from gases such as
cold coke—oven gas (Scrubbing with H;SU, and aqueous
solution of moncethanclamine), 443

Remeoving ammonia and hydrogen sulfide from coke—oven gas
by means of sulfurous anhydride, 577

Removing ammonia and hydragen sulfide from gas mixtures
(Catalytic oxidation of HpS teo SO, then washing with
(NH,)2S2055 (NH4)2S03, or NHyHSOz), 360

Removing carbon dioxide, hydrogen sulfide, etc., fram
gaseous mixtures such as coal gas, natural gas (Using a
solution of a2 compound of an alkali~forming metal and a
phenol in properties to form an immiscible phase in the
absorbent liquid), 389

Removing carbonr dioxide and hydrogen sulfide from gases
(By .washing with water under 10-20 atmospheres
pressure, then reducing pressure to 1.5 atm allawing
Hz8 and CO, toc evolve), 391

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

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

Removing gaseous weak acids such as HoS and CO; from
gases such as coal hydragenation waste gases (By
scrubbing with a solution of Na |
diethylenetriaminediacetate or other salt of an alkali,
alkaline earth, or sirong organic base with an
aminocarboxylic acid containing at least. 2N atoms and
derived from ethylenediamine or a polymer), 528

Removing hydrogen sulfide from natural or other gases
(Using aqueous solution of NaCl containing dissolved
Ce(OH)>), 338

Removing hydrogen sulfide from coke-aven gas (Use of K
and Na double salt carbonate solutions as absorbers),
12938

Removing hydrogen sulfide from gases, 628

Removing hydrogen sulfide from gas mixtures (By scrubbing
with an aqueous solution of an arsenite), 1217

Removing hydrogen sulfide from hydrocarbon gases such as
Texas natural gas (By passing over an zbsorbent
material (Fuller's earth) impregnated with an aquesus
solution of an inorganic acid (HpSOs) and fons ef a
metal (insoluble sulfide of Cu, Cd, Ag, Hg, or Bb),
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this aquecus solution having low pH), 585

Removing hydrogen sulfide and ammonia from gases with
simultaneous recovery of elemental sulfur and ammonium
sulfste (By washing the gas with a solution containing
(NHy )2S20;3 and an organic oxygen carrier, preferably
hydroxybenzene), 6§06

Removing hydrogen sulfide from gases (Approximately 26%
of H sulfide converted to S dioxide and rest to §),
1395

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

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

Removing H,S and other impurities from coal-distillation
gases, etc. (Using a2 solution of K,CO03--KHCO;3), 645

Removing H,S and other acid impurities from coal-
distillation gases (Washing of gases with alkall
phenclates), €15

Removing hydrogen sulfide by hot potassium carbonate
absorption (CO, removed simultaneously with H,S), 1201

Removing hydrogen sulfide from gases (Contafining C3,;
treatment with water in presence of NH;), 554

Removing hydrogen sulfide from gasses, especially coal gas
{Washing of coal gas with alkaline solution), 1264

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

Removing hydrogen sulfide, etc., from gases (Using
activated carbon J4ith a Fe oxide and/or hydroxide
catatyst), 553

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

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

Removing hydrogen sulfide from gases {Use of colloidal
suspension in nonaqueous liquid of salt of higher
organic acid or metallic coordination compound; e«g.,
compounda of Zn, Cu, Fe, Co, Ni), 457

Removing hydrogen sulfide from synthesis gas with iron
oxlde at elevated pressure (Use of wood chips
impregnated with Fe oxide to reduce H,S content), 1281

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

Removing hydrogen sulfide from gases (By passing
concurrent to a moving granular bed-.-of hydrated Fe
oxide), 1182

Removing hydrogen sulfide from gases and converting it
into thiosuifate (Washing of gas with ammoniacal
suspension of Fe ferrocyanide containing NH, salts),
708

Removing hydrogen sulfide from a gas mixture with a
purification material and then revivifying that
material, B26

Removing hydrogen sulfide from gases and simultaneously
reclaiming sulfur (Using solutions containing
thiosulfates and an oxygen transferring compound
(hydroxybenzene)), 608

Removing moisture and acid gases from natural gas, etc.
(By contact with an absorbent composed of a liquid
polyhydric alcohol, an sliphatic amine, and water), 529

Removing noncombustibles from fuel gas (Removal of excess
N by scrubbing with liquid S0,; amine scrubbing;
activated C), 717

Removing organically combined sulfur from gases (Use of
strong bases or basic-reacting salts of strong
inorganic or organic bases at high temperatures to
convert S to H;S), 476

Removing organic sulfur from coal gases (By conversion to
H,S and passage over a catalyst consisting of Cr, Cr
oxjde, or Cr sulfide on activated carbon), 680

Removing sulfur compounds from gas mixtures (H,S and
other S~containing compounds poison catatysts; cooled
gas is washed by N-alkylated pyrolidones or piperidones
to absorbed S-containing compounds), 1337

Removing sulfur from gases (Use of alkali metal
carbonates and oxides and hydroxides of Fe as
catalysts), 448

Removing sulfur compounds from gas (Desulfurization of
hydrocarbon gas), 696

Removing sulfur impurities from hydrocarbon gases and
oils (Removal of H,S by countercurrent contact with an
alkali carbonate solution), 329

Removing sulfur compounds from coal gas, etc. (Removal of
H,S from distillation gases by washing with alkaline
solutions of compounds of As, alkali, S, or 0), 483

Removing sulfur from industrial gases containing carbon
dioxide (Na,CO, solution used and also Ca(OH),), 922

Removing weak gaseous acids from gases (Use of diamines,
polyemines, and salts of amino-, imino-, or tertiary N~
acid derivatives), 458

Restricting emfssion of hydrogen sulphide and other
sulphur-containing compounds, except sulphur dioxide,
from gas generators in coke, gas, and coal-constituent
processing plants (Specifications on air pollution),
1216 (PB-221191-T)

Review of recent processes for the removal of hydrogen
sulfide from gases by wet methods (Discussion of Thylox

{Girdler), Katasulf, and Alkazide methods), 491

Review on primary processes of purification of coal gas,
410

Rostin processes for desulfurizing gas and for refining
coal gas and benzene (Removal of H;S by bubbling
through NH,OH which is circulated over Cu0), 411

Scrubbing of coal-distillation gas (Removal of
naphthalene, H;S, H G, and benzene from coal
distillation gas as high pressure), 990

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

Scrubbing ammonia, hydrogen sulfide, and carbon dioxide
from coal-distillation gases (Using H,0 or aqueous
N3 ), 600

Scrubbing gases, as in removing hydrogen sulfide (Using
an alkaline scrubbing solution containing a compound
such as a hydroxybenzoic or hydroxynaphtholc acid salt
or substitutfon derivative in alkaline solutfon), 522

Selective removal of hydrogen sulfide from natural gas
containing carbon dioxide (Method described that gives
conversion of 90% of the H;S to sulfides to leave gas
with H,S content of 1 g./m3), 1284

Selective absorption of hydrogen sulfide from mixtures
with carbon dioxide (Washing solution is aqueous NH,OH,
KOH, NaQH, or salt of weak organic azid with strong
inorganic base), 1233

Selective adsorption to remove H,S (Use of Ca
aluminosilicate to more economically sweeten natural
gases with CD,/H,S above 3:1 than by use of amines),
1237

Selective absorotion of hydrogen suifide from synthesis
gas (Effectiveness of K3P0, and glycine solutions), 843

Selective absorption of hydrogen sulfide in carbonate
solutions (HpS mixed with CO, and N), 1090

Selective absorption of hydrogen sulfide (From coke~oven
gas using carbonates and sulfides of alkali metals),
535

Selective absorption of acid gases (H,S, HCN, and SO,
absorbed from gaseous mixtures containing CO; by
limiting time of contact with alkaline scrubbing medium
to less than 0.05 sec), 198

Selective adsorbent for hydrogen sulfide (Prepared by
treating a cupric salt with an orthophosphate of Na or
K), 783

Selexol process (Gas purification and removal of H
sulfide, C dioxide, COS, mercaptans, etc., from gas
streams by physical absorption), 1964

Separating acid gases from gas mixtures (Addition of
activating substances, such as proteins and amine
acids, to absorbing solution), 1042

Separating H,S and NH; from coke-oven gas (Cooling at
approximately atm pressure to 00 to separate
naphthalene and water then further cooling to -40 to -
50 to separate NH; and H,S), 588

Separating weak acid gases from gas mixtures (Washing of
mixtures containing CO,, H,S, etc., with solutions of
saits of primary, secondary, and tertiary amino acids
containing at least 2N atoms), 478

Separating ammonia and hydrogen sulfide from coke-oven
gas { Removal as NH,HS), 562

Separating carbon dioxide and hydrogen sulfide from gas
mixtures (By cooling as mush as 559F), 1180

Separation of acid gases from gaseous mixtures, 743

Separation of carbon dioxide and hydrogen sulfide from
gas mixtures {Absorption by scrubbimng at about 100 psi
with hot 30-40X% X,C0, solution; techniques), 1092

Separation and recovery of hydrogen sulfide from gases
(H2S recovered from coal-carbonjzation gases by
continuous absorption-desorption process), 1288

Separation of tar, naphthalene, ammonis, hydrogen
sulfide, hydrogen cyanide, and pyridine from coke-oven
gas (Gas scrubbed with ammoniacal liquor), 1175

Separation of hydrogen sulfide and carbon dioxide from
gas mixtures (Plant designs with explanation of
details), 1114

Separation of carbon dioxide and hydrogen sulfide from
gas mixtures (By scrubbing under pressure with hot
K,C03 solution), 926

Separation of hydrogen sulfide from methane or natural
gas (Ges stream of CHy containing <6 moleX H,S
subjected to at least 450 p.s.i. and temperature low
enough to form 2 liquid phases, one rich in CHy and cne
in HyS; H,S solidified by cooling to <-1619), 1178

Separation and recovery of hydrogen sulfide from geses
with higher carbon dioxide contents (Use of alkazide
solution for preliminary desulfurization of CO,-rich
gases), 1282

Separation of carbon dioxide, hydrogen sulfide, and
organic sulfur compounds from coke-oven gases, 1036

Separation of sulfur from Hungarian coals (Comparison of
wmethods using ferric hydroxide and activeted carbon),
729

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

Separation of sulfur from Lurgi generator gas (Removal of
Hz8 by adsorption on active coal), 975

Simultaneous desulfurization and dehydration of natural
gas at Coalinga, California (Absorbing sclution
containing NH,CH,CH,OH, diethylene glycol, and H,0),




752

SNPA-DER process (Reoeval of H sulfide and C dioxide from
raw gas sireans at aperating pressures of 500 psig or
higher}, 1863

Soca~potash method for abserbing hydregen sulfide frem
ccke-cven gasg, 1278

Sodium phosghate in hydrogen sulfide removal from gases,
with ar alkaline suspen=zien of iron oxide (Efficiency
of scrubbing H:S from gases with alkaline suspension of
oxide, hydrated oxide, or basic carbonate of Fe
improved by adcdition of zlkali metal phasphate), 1028

Sccium thiosulfate recovery fren coke-cven gee (During
remcval of Ep5 by the Thylex process), 1121

Sctid cherical absorbents for gases. Part A: removal of
hydragan sulphide from eco2l gas.-{Chap. 8) (Catalytic
remcval af arganic =ulfur compounds from fuel gas),
1€4¢&

Sclven: mixtures fcr selectively absorbing sulfur dioxide
and hydrogen =alfide from gasecus mixtures (Using a
mixture of water, hydraxy or alkoxy amines, and
glycal}, 1552

Sore experiences in the purification of coke—oven gas
(HzS remaval in cxide boxes), 403

Scme overseas developments which may affect the future of
the gas industry in Australia (Removal of HpS with
Fe 03}y 3727

Staatsmijpen—{tto process for the desulfurization of gas
end remcval gf cyanogen. II. Remeval of hydrogen
sulfide &nd recavery af sulfur (Using ferric
ferrccyaride in smmoniacz) salutien), 597

Start and cperaztion of & sulfur-containing gase-
purificatien depariment by using the arsenic-soda
rethod {HxS is zbsarbed by NayAs3SsO,s which can be
regenerated; schermatic diagrams), 963

Stretford preocess (Sweetening of natural and industrial
gases byccuplete removel c¢f H sulfide and partial
rercvz]l aof arganic 8 carmpounds), 1950

Studies and experiments cn the dry purification of coal
gesx Ie Peview of the known facts and the technigue of
dry purificztion (Hemoval of HoS by FepOa), 725

Studies and exreriments an the dry purification of coal
gese« IL. Expevimental research on laboratory samples af
purifying masses (Activity of pyrités ashes and red
nud ),y 726

Study of =ulfur recovery fronm coal refuse (Removal af HaS
and S0s with recovery of sulfur), 1594 (PBE-203488)

Suitability of indigenous active carbens for removing
hydrogen sulfide from synthesis gas, 1012

Suitability of mixtures of haog ironm ore and pickling
sludges for removal af hydragen sulfide from gases
(Mixtures containing 40-60% bog Fe ore and the rest
pickling sludge zbsart hydrogen sulide wore efficiently
than does either camponent alone), 1276

Sulfinol procecs (Removal of acidic gas constituents such
es H sulfide, C dioxide, and mercaptans from neutral,
refinery, and synthesic gazes), 1962

Sulfur behzvier and sequestering of sulfur compounds
during cozl carbonization, gasification, and combustion
(Theoretical , experimental, and practical problems
aszociated with desulfurization of eogal), 1571

Sulfur behavior and sequestering of sulfur compounds
curing =cz2l carbenization, gasification, and
combustione Finzl report (Desulfurization amnd
gasification of tituminous ceal, lignites anthracite,
and pyrite), 227 (PBE~-211 481)

Sulfur—free witer gas (Reducing organic S compounds in
w2ter gzs), B2Z

Sulfur from sour gas (Absorption of HpS by HOCH,CHaNH;
sclutian), 85331 i

Sulfur recovery in brown cozl low-temperature
carbuaizetion (Flowshest apd production data for
remaval of H,8 from coal by Alkacid method), 774

Sulfur recovery from Turner Valley (natural) gas (Removal
of Hpl and CO, by scrubbing with cold mono-or
diethanalamine), 736

Sulfur remaval at the Zol'nensk gas~benzene plant
(Uperation of 2 ronoethanolamine plant for the removal
of H,S and CO,), 10186

Sulfur removzl frow hot producer gas (Gasifiecation in
stirred fixed bed fo produce low Biu gas; 32 materials
used a= sartents for H sulfide), 1850

Sulfur removal from industrial gases (H,0 of single
w2shing =tepsz is recycled through each step), 982

Sulfur removal fron gases (lrgznic S compounds converted
ta HyS by Ni catalyst; § remaved by passage over
limestone purifier ar Ca(0H), catalyst to remove S),
1228

Sulfur removal from industrial gases (Removal of HaS by
washing with ammoniacal sclutions), 927

Sulfuric acid from coke-oven gas (Description of the hot—
activation S-recavery process, a modification of the
Seaboard process, for removal of HpS and production of
HzSUy )y B67

Supplementzl ajpeline gas from coal by the hydrane
prccess (Direct conversion of coal with H to give CHj;
1100 psi of H flowing upwzrd through free-falling
pulverized cgal =t 7259), 5331

Synthane - a candidate for success (Advantages of
Synthane process for gasification of coal; use of Claus
praocess for removil of Hz5 from synthesis gas), 5299

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

Synthetic crude ofl from coal (Carbonization of coal and
hydrotreating of coal tar products), 6919

Synthicl process converts coal inte clean fuel oil
(Hydrodesulfurization for converting coals into
nonpeliuting fuel oil with very low S and ash
contents), 6991

Takahax process (Removal of up to 99.9% of B sulfide frem
gas streams particularly those with low initial H
sulfide concentration and/or high C dioxide/H sulfide
ratios), 1951

Technslogical improvement of the pracess for removal of
hydrogen sulfide from coke aven gas, 1505

Technolegical problems in the production of sulfuric acdid
from hydrogen sulfide by catalytic wet methcd in the
Zdzieszaowice coking plant (Conversicn of H sulfide to
sulfuric acld was 97%), 1501

Ten years of exparience at the pressure~gasification
plant at Most (Czechoslovakia) (Gasification ratic of
steam to oxygen), 4188 -

The use of activated carbon in technical gpracesses for
purification of gases from hydraogen sulfide with
recovery of the sulfur, 406

Theory and practice of the desulfurization of law-
temperature carbonization gas with the potash process
under normal pressures as carried ocut at the VEB
combinate Espenhain (Kineties of CO, and H,S removal),
7438 .

Thylox process and its technical and scientific resuits
(For removal of HpS from gases), 514

Thylox process for removing hydrogen sulfide from gas
(Complete summary of the Thylox preocess and cost of
operation}), 538

Total gasification of coal dust (Koppers process for
making water gas), 4058 .

Town gas (Gases containing CO,y Hy ad S, especially from
gagification or degasification of brown coal, treated
2t 20-40 atw and 400-4200 with catalysts of Mo and
AlzO3; CO» and S remaved from praduct), .1265 ~

Town gas free of hydrogen sulfide (By passage thraugh &
mixture of natural bog—iror ore and Fe oxide hydrate),
1050

Treatment of gases rich in hydrogen sulfide, 885

Treatment of gases with solids and especially a
cantinuous purification of coal gas and continucus
revivification of spent oxide (Use of Fe oxide to
renove HpS8), 644

Treatment of gases produced by the carbonizatien of coal
(Removal of organic S by hydragenation using sulfide of
Mo or Ni and subsequent removal of HxS), 654

Treatwent of coal-distillation gases (A method for

© removing NHz, HzS, and HCN in which the products of
each step are recycled for use in preceeding steps of
the cycle), 556 ’

Treatment of waste gas containing flammable sulfur
compounds (Gas is burned and pazssed through metal
halide solution to precipitate metal sulfite and
sulfate), 2084

Treatment of sulfur compound-containing waste gases from
the Claus process in coke oven plants (Waste gas from
Claus process, by which H,S from coke-oven gas is
converted to S, mixed with crude coke-cven gas beforz

"~ tar separator to remove S compounds), 2015

Treatment of gases containing hydrogen cyanide and
hydrogen sulfide (HCN and HaS removed with alkaline
golution), 2027

Treatment of natural gas at Lacq (High HaS content
reduced by ethanolamine treatment; by—product is §; gas
dried and cooled for fractionation), 1159

Two-stage removal of hydrogen sulfide from coke oven gas
by arsenious oxide—soda ash method, 955

Two—~stage ''Thylox'' process for hydrogen sulfide
removal, 435 -

Use of oxygen carriers from removal of hydrogen sulfide
from [generator] gas by a wet method (Hydrogen sulfide
absorbed in aqueous solution carbonate and aquzous
ammonia containing O carriers, such as hydroquinone,
sulfohydroquinone, anthraguinone, and
sulfoanthraquinones, salts of Fey V, and Cu activated
regeneration of absorbing sclutions), 1326

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

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

Vacuum carbonate process for recovery of hydrogen sulfide
and cyanides (Removal of H,S, CO,, HCN, pyridine, and
naphthalene from coke—oven gas by scrubbing with Na,COz
solution), 968

Washing of hydrogen sulfide from coal-distillation gases
with ammoniacal solutions (Washing with NH; solution),
935

Washing of hydrogen sulfide from coke oven gas (Washing
with ammonia—containing water), 1521

Washing out carbon dioxide and hydrogen sulfide from raw
gases (Use of acetonej CHzCOOC Hgy CH3COOCzH,; use of
metal halides to react with H,S), 930

Washing out hydrogen sulfide from coke-oven gas (H



HYDRCGEN SULFIDES/REMIVAL 678

sulfide washed from coke-nven gas with Na carbonate-
containing solution of Na arsenate), 1413

Waste gas desuilfurization and environmental protection
(Discussion of several methods with 23 references),
1882

Water washing for acid gas removal (Design and economic
report on use of H,0 to remove H,S and CO, from natural
gas; process particularly effective for high H,S/C0O,
ratios), 1152

Westfield high-pressure coal—-gasification plant (Plant
cveration and H,S removal), 4732

Wet processes for sulfur removal from coal gas (Review of
4 oxidation processes, 3 neutralization processes, and
1 physical process for removal of H,S), 973

Wet purification of illuminating gas. 1. Separation of S
by metal thiesulfate. Qualitative study of the
reactions SO, + 2H,S = 2H,C + 35S and H,S,05 + 2H,S =
3H,0 + 4S., Blank tests made at the '*Catalana de Gas,'!
Barcelonay August and September, 1918, 617

Wet purification of gas (Desulfurization of coal gas by
washing with alkaline solution), 890

Wet purificaticn of coke-oven gas (Use of Na ferrocyanide
(NH,),504+ NH3, and FeSO, in purification of coke-oven
gas), 437

Wet purification of gases such as those from coal
distillation (Removal of NH,, H,S, and & benzene
hydrccarben by scrubbing with an acid solution of NH,
thionate, sulfite, or bisulfate fcllowed by oxidation
(heat and catalyst) then washing oil treatment to
remove hydrocarbons), Sié@

Zinc process fcr extraction of ammenia and hydrogen
sulfide from [coal] gas, 238

HYDRCGEN SULFIDES/SCRUBBING

Gas scrubbing fcr H,S removal and CH, enrichment (3-stage

injector—-type scrubber with Cl, as aid), 1195
HYDROGEN SULFIDES/SOLUBILITY
Solubility of hydrogen sulfide in wmethanol at low
temperatures, 1186
HYDROGENATION
Destructive hydrogenation (Review), 2479
HYDRCGENATION/BIBLIOGRAPHIES

Bibliography of pressure hydrogenation. I. Review and
compilation ¢f the lfterature on pressure hydrogenation
of liquid and solid carbonaceous materials (2503
digests of literature dealing with hydrogenation), 2728

Work in the past ten years in the laboratory of cherical
engineering of Delft Universfty (Bibliography of 70
journal references and 5 theses), 2277

HYDROGENATION/CATALYSIS
Catalytic hydrogenation c¢f ccal, 3039
HYDROGENATION/CATALYSTS

Coml holds jet fuel raw material potential (Hydrogenation
of coal tar in presence cf S-resistant catalysts), 2943

Hydrogenation of coal paste. I. Cherical changes in coal
paste (Classification of catalysts), 2670

HYDRGGENATION/CHEMICAL RATUIATION EFFECTS

Problems and methods in distillation and gasification of
lignite (Review of modern wethods, with references to
Italian practice; catalytic hydrogenation with nuclear
radiation), 4743

HYDROGENATION/CHEMICAL REACTION KINETICS

City College studies of the Coalplex (Cutline of work on
reaction of coal with H; kinetics of C gasification;
fast fluidized bed; agglomerating fluidized beds; S
absorption kinetics; psnel bed filter and flowsheet and
syster studies), 3112 (PB-229101/1)

Hydrogen pressure and two—-stage mechanism for
hydrogenation of coal to methane (Two-stage process for
methane production; mechanism of attack of H on coal
changes in 40 atm pressure range), 5027

Hydrogenation of solid fuel (Review of methods for
obtaining 1iquid fuels fror cosl), 6937

Hydrogenation of a Wyoming coal (Kinetics of coal~-
hydrogenation reaction determined and reaction
mechanism postulated to explain results observed), 3007

Hydrogenolysis of Hokkaido cosls under high pressure
{(Batch autoclave study), 3083

Hydrogenolysis aof coal (Hydrocgenation of coal paste;
reaction should be carried out at highest temperature
and pressure; rinimum density clls recommended for
paste formulation), 2941

Infra-red spectroscopic investigation of the mechanism of
transforsation of high-mclecular fraction of semi-coked
tar during destructive hydrogenation (Infrared
absorption spectra of neutral components separated fronm
pitch of Cheremkhovo semfcoked tar), 2915

Kinetic relaticn of ccal hydrogenation, pyrolysis, and
dissolution (Catalytic hydrogenation gave 30X gasoline,
5% diesel ofl, 35X high Btu gas, and 30X char), 3063

Kinetics of coal hydrogenation. Conversion of anthraxylon
(Role of asphaltene in reaction mechanism), 2757

Kinetics of hydrogenolysis of coal tar, 3036 .

Kinetics of destructive hydrogenation of coal (At 420-
4600 and 300 atm using red wud and Fe,SO, as
catalysts), 2823

Kinetics of hydrogenclysis of low-temperature cosl tar
(Batch autoclave with Mo oxide catalyst produced
gasoline at 4759 and 3000 psi; rate-dctermining step is

chemisorption of tar molecules on catalyst), 6859
Kinetics of coal hydrogenation (Urder of reaction varies
with respect to pressure, temperature, and
concentration of reactants), 3087
Liquefaction of Utah coal (Conversion of bituminous coal
to fluid feed studied using pyrolysis, solvent
extraction with tetralin, and catalytic hydrogenation;
optimum conditions were 5150, H pressure 2000 psi, and
Sn chloride catalyst concentration 15% of coal), 6964
Mechanism of the hydrogen—-transfer process to coal and
coal extract (Study of solvent extraction of coal using
tetralin in an autoclave), 7327
Mechanism of hydrogenation of coal to methane, 4973
Mechanism of hydrogenolysis of coal under high pressure
(Hydrogenation under 220-230 Kg/sq. cm. H pressure at
400 and 4500 with ''red mud'' catalyst), 3018
Medium-pressure hydrogenation of neutral oil fractions of
low—temperature tar into diesel oil (Use of commercial
catalyst (W and Ni sulfides); hydrogenation at 300 to
4500C, 70 to 100 atm), 6818
Reaction kinetics of ccal hydrogenation under high
pressure (Batch autoclave study on kinetics for 2 coals
and 1 asphaltene), 3003
Fecent progress of coal chemistry. Ft. 1I. Hydrogenation
of coal and utilization of its products (Review of
works on cocal hydrogenation; mechanism of process:
composition of products obtained; application to
synthesis ), 2992
Solvent effect of vehicle ofl in ccal hydrogenoclysis
reaction under high pressure, 3044
Studies of the kinetics of hydrogenation reactions.
Hydrogenation of cresol (Effects of temperature,
pressure, residence time, gas-to-oil ratio, and cresol
concentration in original prcduct on process of high-
pressure hydrogenation cf tars and cils in presence of
solid catalysts), 2944
Studies on coal hydrogenaticn process (Use of autoclave
that handles 8 liters/hr of coal paste to prepare
aromatic compounds; study of kinetics of process), 2955
HYDROGENATICN/COMPARATIVE EVALUATIONS
Foreign developments in cocal gasification
{ Hydrogasification appears to offer more economic
method for making higher heating value gases than
catalytic methods), 4915
HYDROGENATIONAECONOMICS
Can coal compete for liquid fuels (Includes flow chart
for future plant for coal hydrogenation and processing
of by-products), 6802
Development and prospects for the hydrogenation of ccal
(Review), 3037
Oils and basic organic chemicals from coal by
hydrogenation (a literature review) (Work published
from d¥orld War 1l until 1969 on cocal hydrogenation and
its econromics and on production of chemicals from coal
criticality reviewed), 6891
Problems involved in the industrialization of coal
hydrogenation processes, 2940
Probltems in the hydrogenation of cocal (Effective coal
hydrogenaticn requires prcduction of cheap H,
elimination of ash, and development cof high-pressure
equipment; production of gasoline nct believed to be
justifiable in Federal Republic of Germany because of
high coal price), 6908
HYDROGENATION/EQUIPMENT
Apparatus for coal hydrogenation with special reference
to the patent literature (Review), 2306
Coal hydrogenation using pretreatment reactor (Improved
cperation obtained by initfally passing pressurized and
preheated coal-oil slurry through pretreztment
reactor ), 3127
List of patents on apparatus for cosl hydrogenation
(Reviews ), 2305
Low-pressure hydrogenation cf coal (Reacticn zone kept at
H partial pressure of 500-700 ps{ and temperature at
825-8759F )}, 3067
Low-temperature hydrogenaticn of Northern-Bohemian brown-
coal tars (Continuous process for production of motor
fuels, alkanes, lubricating oils, phenols, and
cresols), 2916
Processing of low-temperature tar ofl fractons to diesel
oils (Sketches of experimental equipment; deveicpwent
of catalyst for diesel ofl production), 6723
Special equipment in the coal-hydrogenation demonstration
rlant, 2726
Use of spherfcal catalyst in coal extract hydrogenation
(Coal extracts hydrogenated in fixed bed downflow
reactor; Co-molybdate catalyst; hydrogenation at 650-
900°F and 1000-4000 psig), 306S
HYDROGENATION/FLOWSHEETS
American coal-hydrogenation plant (Pilot plant with
simplified flow chart; capacity of 100 tens coal/day;
plant operates at 450 te¢ 5500C), 2913
Can coal compete for liquid fuels (Includes flow chart
for future plant for coal hydrogenation and processing
of by-products), 6802
Coal holds jet fuel raw material potential (Hydrogenation
of coal tar in presence of S—-resistant catalysts), 2943
HYDROGENATION/FLUIDIZED BED
Catalytic fluidized-bed coal hydrogenation (Crushed coal
slurried with liquid hydrocarbons), 3051




HYDROGENATION/HIGH PRESSURE
Hudrogenatian technigues at combined high temperz2tures
and pressures (Batch and continuous rezactors), 2942
HYDROGENATION/HIGH TEMPERATURE
Hudrogenation af lean coals and anthracites at hydrogen
Fressures exceeding 1,000 ztn (Destructive
hydrogenztion in zutaclave at 480 to 6009C at 1200 tfo
1700 etm), 2910
Hydrogenaticn techniques at combined high temperztures
and pressures (Batch and continucus rezctorc), 2942
HYDROGENAT IGN /HOMOGENEOUS MIXTURES
Kyvdrogenation in 2 homogenous phase (Hydrogenation of
coal tar from brown coal; production of aleohols
cantaining & C atams ), 3926
HYDRUGENATION/BRESSURE DEPENDENCE
Effect of reaction variables on hydrogenation of
Bzragolai (Assam) cozl (Ammonium molybdate catalyst at
moderate pressures; investigation of effect of
agitatior, prescsure, temperature, and time on H
consumption and production af liquid fuels), 6967
Hydrogen pressure and fwo—stage mechanism for
hydrcagenztian af cozl te methane (Two—stage process for
methene praductian: cechanism of attack of H on coal
changes in 40 a2tm pressure range), 5027
HYDROGENATION/RESEARCH PROGRAMS
Present state and trend of coal hydrogenation research
(Discussian af investigations in the USA for productiaen
of gasaline, 2 high—-energy fuel for jet-propulsion
engines, and arcmatic hydrocarbons; coal is not
liquefied completely to reduce H consumpiion), 6856
HYDROGENATIUON/REVIEWS
Chemictry of destructive hydrocenztion (Review; 23
references ), 2709
Converting coal to more valuable fuels (Review of
develcpments in coal hydragenztion for preceding
decade; ecancmic fezsibility of coal conversion inte
liquid fuele; hydrogenation and eracking at 100 to 200
2t and up te 4509C with catalyst in fluidized bed),
£79°
Development and praospects for the hydrogenation of caal
(Review), 3027
Hydrogenztian at Billingham in Retrospect, 2914
Hydrcgenation of reactive groups in Yalleourn brown coal
(Review aof papers on hydragenation of low-rank coalsji
producticn of methane; hydrogenation at 40 atm and
8004aCcy), 4920
dils and basizs ergenie chemicals from coal by
hydrogenation (2 litevature review) (Work published
from World War II until 1969 aon coal hydrogenation and
its ecanamics and an groducticn of chemicals from coal
criticality reviewed), 6881
Research an the impravexent of catalysts for
hydrcgenation of tars and medium ocils (Brief history of
develcpment of hydraogenaton catalysts; most of new
catalysts are oxides), 2949
Sclid fuel research (Review of salid fuel research as
well ax fundamental research on combustion in fluidized
bed, exiraction of chemicals from coal tar and
production of metzllurgical coke, nonfuel uses of coal,
euges solvent extraction and hydrogasification at high
temperatures and pressures), 39
HYDRCGENATION/TENPERATURE DEPENDENCE
Effect of reaction varizhbles orn hydrogenation of
Baragalal (Rssam) cazl (Ammonium meolybdate catalyst at
moderate presscres; investigation of effect af
acitatlan, pressure, temperature, and time on H
ccnsumptien and praduction of liquid fuels), 6967
Hydragenation of ceal at extreme conditions (Conversion
2t 20,000 psi was 90% at 4000 and 975 at €009), 3017
Studies an hydrogenation of low—-temperature tar products.
Hydrorefining of neutral eile. Part I (Hydrorefining of
neutrzl oil (bciling 200 to 3059C) obtained from
noncaking zcaa2l studied in laboratery plant at 350 to
4500C and 2% to 100 atr uvsing Ce--Mo—--Al oxide
catzlust; at 4009C conversion level of stock decreased,
and at 4500C catalyst lost its activity), 6853
HYDROGENAT LON/TIME DEPENDENCE
Effect of reaction variables on hydrogenation of
baranolal (A=sam) coal (Ammorium molybdate catalyst at
moderate pressuress investigation of effect of
agitatian, pressure, temperature, and time or H
consumpiion and preduction of liquid fuels), 6967
EYDROGENATION/VERY BIGH FRESSURE
Hydrcgenziiagn af lean ccals and anthracites at hydrogen
pressures exceeding 1,000 atm (Destructive
hydrogenation in auwtaclave at 480 to 6009C at 1200 to
1700 2tm)y 2910
HYGAS PRICESS
Clean energy from coal (Review of fundamental chemistry
ard cantacting schemes for gasification processes),
5574
Clean energy frcm coal -~ a national priority (Status of
coal gasification, lligquefaction, and solvent extraction
programs}y 5372 (EN-2281)
Clean fuels from coal. HYGAS process (Review with no
references ), 5357
Coal desulfurization aspects of the Hygas process, 1690
Coal gasification: state of the art (Status of arious
gasification pracesses), 9431
Cozl technolugy: key to clean energy. Arnual report,
1973-74 (Production of synthetic fuels from coal), §867

679 I. G. PROCESS

(NP-20078)

Commercial concept designs (6 processes), 5350

Development of the HYGAS process for converting cozl to
synthetic pipeline gas (Ceal-oil slurry used;
hydrogasfication in 2 steps=-at 1300-15009F to produce
methane from volatile matter and then at 1700-18000F to
produce methane and to effect steam——cozl reactieon to
generate H), 5325

Economic comparison of processes for producing pipeline
gas (methane) from coal. Paper No. 14 (NGNE), 5151

Electrothermal Hygas process escalated costs, 5277 (EH-
2286)

Evaluation of coal—-gasification technology. Part I.
Pipeline—~quality gas (Discussion of shortage of natural
gas and possible sclutions to problem; description of
various processes faor coal gasification), 5257 (NP-
20088)

Fate of trace constituents of coal during gasification.
Final report (Fate of trace elements (Sb, As, Be; Cd,
Cr, Pb, Hg, Ni, Sey Te, and V) during Hygag coazl
gasification), 5494 (PB—223 001/9)

Gaszification moves from research to develepment (Current
gasification projects and processes in USA (1972)),
5320

Gasification of bituminous coal — status and prospects
(Economic evaluation of 4 processes for producing SNG),
5273

Hygas—converting coal to gas (Plant operations), 5222

HYGAS pilot yields operating data (Production of
substitute natural gas from lignite gasification), 5599

HYGAS process (Status af coal gasification process
development on pilot plant scale described), 5378

IGT Hygas Process. Paper MNa. 13 (Development of pilat
plant facilities), 5204

Large scale high Btu gas fram coal cn its way, 5225

Methanation for coal gasification (Perfcormance of 37
catalysts evaluated), 5408

Process design and cost estimate for producticn of 265
million SCF/dey of pipeline gas by the.
hydrogasification of bituminous coal, 4969 (PB-176982)

Process design and cost estimate for producticn of 266
million SCF/day of pipeline gas by the
hydrogasification of bituminous ccal — hydroger by the
steam—-iron process, 5016 (PB-174064)

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

State of itrace elements of coal during gasification
(Analysis of effluents of Hygas pilat plant), 5502

Status of HYGAS process -~ aperating resulis (Pilet 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 gasificationr program
(Status of varicus gasification processes), 5432

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

HYGAS PROCESS/ECONOMICS

Economic study of pipeline gas production fraor ceal
(Critical analysis of several processes), 520§

Electrothermal hygas process escalated costs. R and D
development report Na. 22, interim No. 6 (Pipeline gas
from bituminous coal and from North Dakota lignite;
cost escalation; revised costs), £220 (NP-20094)

Gagification: rediscovered source of clean fuel (Cozal can
be gasified into S—free synthetic natural gas, but it
is economically useful in only some applications), 5321

Hygas process (Conversion of coal of any renk or S
conient to high Biu gas interchangeable with natural
gas), 3106

HYGAS PROCESS/FLOWSHEETS

Synthetic pipeline gas from coal by the HyGas process
(Production of all-methane gas), S§158

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

HYGAS PROCESS/REVIEWS

Coal gasification (Review of coal gasification
fundamentals including coal characteristies, coal
processing, chemical reactions, and thermodynamiecs; low
and high Btu gas production), 5481 (NP-20097)

Coal gasification: a review. Paper No. 71-15 (Underground
and above~ground gasification; environmental effects of
coal gasification by 1990's discussed in appendix),
5242 (PB-228887) .

SNG - where will it come frcem, and how much will it cast
(Chemical reactions for production of substitute
natural gas; flowsheet for naphthe gasificatlon;
diagram or fluidized bed gasification; fuels refinery
for SNG; diagram for Lurgi pressure gasification;
flowsheets or coal for gasfication, power; descriptiens
of various processes; SNG is principally methane), S30€

I. G. PROCESS
Methanol, coal liquefaction, combined hydrogenzting, and
crackiny processes (Review of patents and literature on
Bergius and I. G. processes), 5649



ICI PROCESS 680

ICI PROCESS
Sulfur removal from combustion gases, 466
1IFP PROCESS
IFP develops its flue-gas desulphurization method
(Aqueous ammonium sulfite solution is abscrbent), 1921
IFP process (Reroval of H sulfide and S dioxide from
Claus unit tail gas and stack clean-up to reduce amount
of S dioxide), 7392
16 PROCESS
Complete gasification by the G.sI. process, 4634
Hydrogenation: South Africa and the Luena works, 2244
INCOLOY 800/CORROSION RESISTANCE
Materjals selection. Coal gasification pilot plant
(Corrosion resistance problems of components), 541%
INDIA/COAL GASIFICATION
Hydrogasification. Efficient method for the exploitation
of low~grade Indian coals (Discussion of relative
merits of 3 processes for gasification of Indian
coals), 5040
MHD [ magnetohydrodynamic] power generation and its
adoption in India (Review on problems; resources and
properties of Indian coals; coal gasification; no
references ), 5272
INDUSTRIAL PLANTS/CONSTRUCTION
Economy of liquid fuel production from coal (H-coal
process economics; construction cost of plant for
conversion of coal into liquid products will be about
three times the cost of usual petroleum refinery), 6848
Reducing the sulfur content of Donets coals (Construction
of industrial plants), 1019
INDUSTRIAL PLANTS/DESIGN
Air pollution control at the Northern States Power
Company Sherburne County Generating Plant (Review of
design, operation, economics, and emission controls of
low-sul fur coal-fired electric generating plant;
discussion of solid waste and effluent disposal
methods), 1542
INDUSTRIAL PLANTS/PLANNING
Gasoline-from~coal oroduced on pilot plant (Planned
construction of plant for processing 10,000 to 30,000
tons of coal into 480 to 1,000 cu m gasoline/day; yield
of gasoline approaches 480 liters/ton coal), 53833
Plant for H-coal project (Plant for conversion of 3 tons
coal/day by catalytic hydrogenation in entrained state;
hydrogen is obtained from coal and char), 6847
INJDRGANIC COMPOUNDS/DESULFURIZATION
Treatment of gases and liquids (Patent), 2115
INTERMEDIATE BTU GAS/DESULFURIZATION
Evaluation of coal-gasification technology. Part 1I. Low-
and intermediate-BTU fuel gases (Review with 4B
references; recommendations for future work; brief
descriptions of various processes), 5571 (NP-20080-P2)
INTERMEDIATE BTU GAS/PRODUCTION
Economic evaluation of COED process plus char
gasification, period of performance April 1971-April
1972, 3144
Evaluation of coal-gasification technology. Part Il. Low-
and intermediate-BTU fuel gases (Review with 48
references; recommendations for future work; brief
descriptions of various processes), 5571 (NP-20080-P2)
INTERMEDIATE BTU GAS/PURIFICATION
Evaluation of coal-gasification technology. Part II. Low-
and intermediate-BTU fuel gesses (Review with 48
references; recommendations for future work; brief
descriptions of various processes), 5571 (NP-200B80-P2)
IRON/CATALYSTS
Metallic ions as catalysts for the removal of sulfur
dioxide from boiler-furnace gases (Fe?* and Mn ions),
303
IRON/CHEMICAL REACTIONS
Reactions of iron and iron compounds with hydrogen and
hydrogen sulfide (Tests made to determine chemical
changes in Fe catalystis when used in coal
hydrogenation; 26 references), 2924
IRON CARBIDES/CHEMICAL PREPARATION
Hydrocarbon synthesis (Powdered Fe catalyst with total O
content of about 5-10X treated with CO to produce Fe
carbide), 6553
IRON CARBIDES/PRODUCTION
Reaction mechanism of the Fischer-Tropsch synthesis. III.
Carbide formation on iron catalysts during carbon
monoxide hydrogenation (Formation and properties of
fe,C; Flscher's carbide theory of hydrogenation of CC:
effect of alkali and Cu promoters on carbide
formation), 6292
IRON COMPOUNDS/CHEMICAL REACTION KINETICS
Hydrocarbon synthesis catalyst studies. Use of
deuteriochloric acid, 6462
IRON COMPOUNDS/CHEMICAL REACTIONS
Reactions of iron and iron compounds with hydrdgen and
hydrogen sulfide (Tests made to determine chemical
changes in Fe catalysts when used in coal
hydrogenation; 26 references), 2924
IRON COMPOUNDS/RADIATION EFFECTS
Purification of town gas (Activity of Fe-containing
materials used in dry removal f H,S from own gas raised
by treating material with gamma radiation; use of bog
iron ore continuously irradiated with 700 mr./hr from

cesium=-137 source), 1357
IRON COMPOUNDS/REDUCTION
Removal of hydrogen sulfide from gases (Fe(III) salts
oxidize HzS to § and are reduced to Fe(Il)}; oxidation
of HpS is: 3HpS + 3Fe (S04)y ¢ 35S + 3H,S0, + 6FeSO,;
regeneration: 3H;S0, + 3Fe(S04)2(0H)p + 3Fex(804)3 +
6H,0 and 6FeSO4 ¢ 1.50, + 3H,0 + 3Fe(S0,)2(0H)2), 1163
IRON ORES/REDUCTION
Underground gasification of coal as a basis for direct
reduction of iron ore, 3194
IRON OXIDES/CATALYSTS
Infiuence of mineral constituents, particularly iron
oxide, on the hydrogenation of solid fuels, 2178
IRON OXIDES/CHEMICAL PREPARATION
Application of fluidized bed techniques in gas
purification (Use of Fe oxide catelyst to remove H,S
from coke-oven gas; catalyst prepared by mixing FeSO.
(ground), Ca(0H)p, and HaC in rotary mixer; Fe(OH),
oxidizes in air to Fep,03, and CaSC, acts as binder and
carrier; description of apparatus), 1324
Hydrated ferric oxide for use in gas purification (Highly
reactive Fe(IIl) oxide for removal of H;S prepared by
precipitating Fe(II} hydroxide from solution of Fe(11)
salt and inert salt and separating, washing, shaping,
and drying precipitate), 1343
IRON OXIDES/CHEMICAL REACTIONS
Chemistry and physics of combustion, gasification, and
metallurgical processes (Reactions include MnO, FeO,
Fe,03, or FezO0, with CO), 3529
Desulfurization of generator gas and catalytic hydrogen
production (Desulfurization by bringing gas into
contact with fine-grained Fe oxide), 1590
Removal of hydrogen sulfide from gas streams (Suspension
of FepJs in polyhydric alcohol brought into contact
with gas to be purified), 980
IRON OXIDES/PRODUCTION
Iron oxide reagent (Use for removal of H,S in fuel
gases ), 764
IRON DXIDEZS/REDUCTION
Two~stage reduction process for producing metal catalyst
(Preparation of Fe or Co catalysts by reducing
corresponding oxides in two-stage process for use in
synthesis of compounds from CO and H), 6338
IRION OXIDES/REGENERATION
Humidity effects in the iron oxide process for the
removal of hydrogen suifide from gas, 262
Hydrogen sulfide removal from coal gas with fluidized
iron oxide (Raw gas saturated with H,0 at 50-1000 sent
to fluidized bed of Fe oxide at 50-700), 1289
Removal of hydrogen sulfide from gas streams (Suspension
of Fe,0, in poiyhydric alcohol brought into contact
with gas to be purified), 980
Sulfur removal (Use of iron oxide mass to remove organic
S compounds from gases), 921
IRON OXIDES/SORPTIVE PROPERTIES
Action of hydrogen sulfide on commercial oxides of iron,
346
IRON OX1DES/X-RAY SPECTROSCOPY
Influence of catalysts on the liquefaction of Fushun coal
in the Bergius process. Il. X-ray spectral anslysis of
ferric oxide catalyst, 5680
IRIN SULFATES/IRRADIATION
Purification of hydrogen sulflde-centaining gases
(Oxidation of HpS carried out catalytically by means of
FeSO, solution; gas or catalyst may be ozonized or
{rradiated with uv light to speed up oxidation), 1220
IRON SULFATES/LEACHING
Desulfurizing coal, especially to reove pyritic sulfur
(Pyrites converted by 5% nitric acid to Fe(lll)
sulfate; process temperature is ?780), 1527
IRON SULFIDES/CATALYSTS
Influence of mineral constituents, particularly iron
oxide, on the hydrogenation of solid fueis, 2178
IRON SULFIDES/RECOVERY
Iron pyrites from high-sulfur coals (Economics of
desulfurization of coal to recover FeS, for sulfuric
acid production), 1422
IRON SULFIDES/REMOVAL
Problems in lowering the sulfur content of coke during
its production (Review; 38 references), 1423
ISJOMERS/PRODUCTION
High-pressure hydrogenation of carbon monoxide to
predominantly [soparaffinic hydrocarbon compounds
(isosynthesis) (Pressure of 300~-600 atm at 450°; ThO,
is best catalyst, Zr0O, and Ce0, are suitable, and Al,0;
is considerably poorer), 6284
Isomer distribution in the hydrocarbor products of the
Fischer-~Tropsch synthesis (Use of Co--ThO,--MgO-~
kieselguhr catal: st in reactifon of CQ with H), 6604

KELLOGG PROCESS

Bench-scaje studies of the Kellogg coal gasification
process (Detalls of experimental procedure and effect
of variables on rate of gasification with steam and
various carbonacous olids in molten Na carbonate), 5043

Bench-scale studies of the Kellogg coal-gasification
process, 4987

Coal gasification approaches pilot-piant stage (Survey




and description of 4 processes that promise to be
ccmpetitive wlth nztural g=g by early i970's:
hydrogaeification procesz; carbon dioxide acceptor
process; Kellags mclten szlt process; anrd superpressure
entrained gaalfication precess), §005

Kellogg's wozl gasification process (Gasification of coal
Irn molten Na carbonate through which steam is passed),
53S0

Kellcaa ceal geeification process (Gasification process
carried auet in presence of molten =21t thet serves es
heat transfer medium and 25 cz2talyst for coal
gasificatien and hydrogenation reactions; gasification
carried ocut with stean 2t 1200 psig). 85202

Kellogg co2l gasificatien precess. Single vessel
operation (Review with 5 references)s 5358

KELLGGG PROCESS/ECONOMICS

Econonic study af pipeline gas production from coal
(Critical analysis of several processes), 5205

KEROGEN/CASTFICATIUN

Gasification ef fassil fuels in a miecrowave discharge in
argen (Chief products were H and CO with methane,
acetylene, and ethylene as major hydrocarbons), 5206

KEROSENE/PRODUCTION

Catalytic hydrogenation af low-temperature tar fractions
(Neutral oils from low-temperature tar can be processed
to middie distillates (diesel or kerosene—type fuels)
by hydrageatian over sulfide catalyst), 6327

Destructive hydrogenaticn of coal (Evaluation of Sy
FeoOs, MoSas MoOz, Sn{UH)es Cul, (NHy)zMoOy, Zn0, Cu,
and Fe(liH)z: a=x catalysts), 23289

Destructive hydregenatior af coals (At 364-4800 and 0-233
atm pressure; NiD and NH, woluvbdate as catalysis), 2309

ligh-pressure hydrogenation of low-temperature tar
(Praduction of gesalire, kerosene, and heavy oil), 2483

Hydrocraecking of low-temperature coal tars., 2.
Hydreepacking of a newtral fraction (250-350¢) (Use of
active € and NiS-impregnzted active C as catalysis),
6905

Hyérocracking of low—temperature caal tars. 3.
tydroepzeking of a nectral oil fractien (250-3809) (Use
of catzlyets containing Ni, Co, and Mo on molecular
siwves and zillca~alumins cracking catalyst), 6906

Hydragenating sazl, ete, 2184 .

Poscibilitier af producing middle digtillates from low-
temperaturs tar fractions (Kerosene type product
obtzined), €972

Repcrt of experimental wark on the hydrogenation of
Canadian weaz2ly coal far, and bitumen for the production
of matar fuele I« Bzich experiments on the
hydrogenztien and cracking of low-temperature coal tar
(Up to 5729 using Cu, MoOz, Fe oxide, MoSgs or Molz + 5
ac catalyst}, 2272

KETONCE /DTSTILLATION

Frocessing the products of the Fizcher——Tropsch process,
6558 :

KETONES JREDUCT TN

Hydragenatlon af carbon oxidez and catalysts therefor
(Use of Cl, €0,, aldehydes, or ketones to produce
hydrocarbons or oxygenzted organic compounds; catalyst
mzy be Fe, Co, or Ni with metal eoxide promoter such as
Mal, Alafze ¥noO, or Ti0y), €716

KETOMES /SEPARATION FROCESSES

Proceszing ibe productz of the Fischer——Tropsch process,
655C

KLEVER FROCESS

Hydrogenation of brown coal tar by the Klever process
(formerly D.R.P.301,773,1923) (Use of Mo catalyst
yields 70 pevcent S—free benzine), 2265

KGELBEL-ENGELHARDT REACTION/CHEMICAL REACTION KINETICS

Synthes{s af hydrocarbons frem carben monoxide and water
vzpor. VII. Kinetics, mechanism and technique of the
technical reaction usina kron catalysis, €7€2

KQPPERS PROCEESS

Desulfurizztion of gzt with ammonia water, 621

Gaxzificztion of coal by the Koppers—-Tatzek process (With

aip-zteam or O-steam mixture at 12009}, 3508

Integral gasification of fuels by the Koppers process
(Freducticn of gas fer use in Fischer—Tropsch cynthesis
of synthetic moter spirit), 3500

Oxygen gesification precesses in Germany, 3477

Uxygen in the praduction af hydrogen synthesis gas (58
refecences, description of Koppers, Winker, Lurgi,
Thyssen—Ga)ocsy and Lenna processes), 3581

Present status of desulfurization of coke—aven gas, 271

broduction of synthetic gas (Description of Koppers and
Lurgi processes), 3784

Recovery of by-preduct nitrcgen and sulfur in the coke~
aven and gas industries, 235

Synthesis—gas produciion by the Koppers generator gas
process {Using brown cozl briquets), 3692

synthesis gas from cozl (Lurgi pressure process; Wellman—
Galushe process; Winkler progess; Koppers process;
wintersh2ll-Schmalfeidt process; Metallgesellschaft
process; Pintsch process; Thyssen—Galocsy precess;
underground gasification; 54 references), 3723

Use of oxygen to gasify combustibles (Lurgi process for
azsifying lignites et 20-30 kg/sq. cm. and Koppers
pracess of cracking fuels), 3509

KOPPERS-TOTZEK PRUCESS

Clean energy from coal (Review of fundamental chenistry
and contacting schemes for gasification processes)s

€81 LIGNITE/CHEMICAL REACTIQNS

5574

Coal gasification plants may be salution te U. 5. gas
shortages, 1761

Development ard application of the gasification of
pulverized coal by the Koppers—-Totzek process, 4095

Gasification of solld fuels (Gasification of louw
temperature lignite cocke with O and stean), 4587

Gasification of pulverized coal by the Koppers--Totzek
process, 4656

K-T coal gasification process — a pallution—free process
for producing synthetic gas fuel, 1733

Koppers-—Totzek gasification process (Gasification using
coal dust and 0), 4472

Koppers—~Totzek praecess for the gasification of
pulverized coal, 3719

Menufacture of synthesis gas by gasificaticn of all kinds
of fuels by the Koppers——Totzek process, 4222

Production of crude synthesis gas from ash-rich ceal by.
the Koppers——Totzek process; purification of the crude
synthesis ges and preparation of the purified synthesis
gas for ammonia synthesis, 4978

Productian of gas from coal by the Koppers--Totzek
process . (Ratio of calorific value of gas to that of
coal was 75-773), 5407

Production of gas from coal through a2 commercially proven
pracess, 5347

Production of synthetic gas from Joban coal and natural
gas (Operation repart on Koppers—-Totzek furnace), 4564

Suspension gasification of Indian coals: pilet—plant
studies (Use of Koppers——Totzek—type suspension
gasification plant), 4937

Synthesis gas producticn by the Koppers—Totzek [process
(Discussion of necessity for constant composition ef
synthesis gas because of its use in preparation of
various fuels, etc.), 4855

Synthetic fuels from hydrocarbon scurces: technology,
economics, markets, 5562 (NP-19393)

KOPPERS-TOTZEK PROCESS/ECONOMICS

Town gas production from coal by the Koppers—-Tatzek
pracess (Economics), 4856

KOPPERS-TOUTZEK PROCESS/EQUIPHENT

Newer gasification techniques (Air replaced by O in
modern gas workss especially in production of synthesis
gas; use of fine coal dust and coarse grain coal), 3845

KOPPERS-TOTZEK PROCESS/REVIEWS

Coal gasification (Review of coal gasification
fundamentals including coal characteristics, coal
processings chemical reactions, and thermodynamics; low
and high Btu gas producticn), 5481 (NP-20097)

Wzste heat recovery and its applicatican ta the gas
industry (Review describing design features and working
principles of different types of heat-recavery
appliances and waste-heat practice in sclid fuel
gasification industry; 14 references), 5026

LASER RADTATION

Gasification of coal with lager light irradiatian, plaswa
jet, and discharge~generated excited species (Review
with 25 references), 5160

LEAHY PROCESS

Cleaning high—sulfur gases (Review; Feld process; soda-~
ash process; Leahy process), 440

LEAKS/PRESSURE DEPENDENCE

Underground gasification of fuels. Effect of same
technolagical parameters of the underground
gasification of cocal an the amount ¢f gas lezkage
(Leakage and reletive lass increase with rise in static
pressure in underground gas generator ), 4766

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

LEUNA PROCESS

Gasification of solid fuels in Germany by the Lurgi,
Winkler, and Leuna slagging—type gas—producer processes
(Use of 0 as gas—making fluid), 3535

LICHTENBERG PROCESS

Lichtenberg gasification pracess in mclien salt and its
significance for heat economy (NaCl at 900 to 10009C),

3163
LIGNITE/CARBONIZATION

Changes in stzte of combination of incrganic constituents
during carbeonization of Victorian brawn coal (0 to
10009C), 192

Diesel oil from coal tar, 6806

Findings about gas fecrmation in the early stages af the
carbonization process based on pyrolytic experiments,
5237

Trumble low-temperature carbonization process (Light
gasoline product), 61

LIGNITE/CHEMICAL REACTIONS

Dissimilar behavior of carbon monoxide plus water and of
hydrogen in hydrogenation (CO--water mixture compared
with H as agent for conversion of lignite, bituminous,
and subbituminous coal to benzene-soluble oil), 6968



LIGNITE/COKING 682

LIGNITE/COKING

Coking process and apparatus (Recovery of distillates and

smokeless fuel residue), 23
LIGNITE/DESULFURIZATION

Sulfur behavior and sequestering of sulfur compounds
during coal carboanization, gssification, and
combustion. Final report (Desulfurization and
gasification of bituminous coal, lignite, anthracite,
and pyrite), 5227 (PB--211 481)

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

LIGNITE/DISTILLATION

Constituents of lignites and their behavior on low-
temperature distillation (Benzene and benzene--ethanol
mixture as extractants), 7196

Distilling solid carbonaceous materials (In contact with
superheated steam and heated refractory material), 26

Light hydrocarbons from distillation of fuels in presence
of alkali or alkaline earth salts of fatty acids, 7050

Liquid hydrocarbons by dry distillation of bituminous or
oil-contajning materials (Dry distillation at 450-€50°
of coal, lignite, cil shale, or oil sand), 71861

Muldenstein lignite distillation plant (Production of
locomotive fuel (plant description)), 5667

Phenols crystallizable from lignite tar, 7054

LIGNITE/GASIFICATION

Coal gasification {(Use of fluidized bed), 4122

Cost data for gasification of lignite in an externslly
heated retort (Production of synthesis gas), 4310

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

Effect of certain lignite properties on fire drift
movements advancing toward the blow, 4613

Fixed-bed pressure-gasification pilot plant for operating
under slagging conditions (Description of pressure
gasifier, slagging technique, and comparison of Lurgi
process), 4878

Gasification of solid fuels in a fluidized bed (Reactions
with air and with CO, at 800, 850, and 900° at 1 atm
pressure)y 4179

Gasification of lignite in the commercial-scale piiot
plant at Grand Forks, 3700

Gasification of lignite in a commercial-scale pilot
plant. Progress report for 1947-48 (Corrosion of
vessels), 3987

Gasification of subbituminous coal and lignite in
externally heated retorts (Production of CO and H),
3585

Gasification of solid fuel! (Process described in which
fuel is brought into close contact with liquid slag in
rotatable container), 4930

Gasification of lignite in a gas-producer of ordinary
construction (Analysis of lignites used and products
found ), 4663

Gasification of young fuels (lignites) under pressure
with preliminary drying, 3666

Gasification of solid or liquid fuels, 4002

Gasification of lignite by BCR [Bituminous Coal Research]
two-stage superpressure process (Hot synthesis gas
generated internally by reaction of benzene or
cyclohexane, (O, steawm in simulated first stage that
entrains and gasifies pulverized coal feed; equipment),
$192

Gasification of solid fuels for the direct preparation of
converter gas (Gasificeticn of sericoked brown coals),
4377

Gasification of lignite in a commercial-scale pilot
plant. Progress report January 1, 1949 to June 30, 1950
(18 month perfod; 7.8 to 16.4 thousand ft3/hr of gas),
3961

Gasification of water-containing fuels (Use of alkalti
metal, alkaline earth metal, Fe aluminates and
silicates, or Al slicates as catalysts), 4586

Gasification of solid carbonaceous naterials (Two-stage
process for coal, lignite, oll shale, etc.), 3947

Graphical representation of some gasification process
parameters on Dolinski's hexagon[al diagram] (Review
and discussion of gasification process parameters),
5076

HYGAS pilot yields operating data (Production of
substitute natural gas from lignite gasification), 5599

Improving the calorific value of fuel gases (Calorific
value of gases from pressure gasification of coal, etc.
by steam snd 0 improved by enriching with CH, obtained
by reaction at 350-4000 between Cl, and H in the
gases ), 4925

New technological systems of underground gasification of
lignites and the preliminary results of their use, 4305

Oxygen gasification of lignite at Neyveli, 4979

Pipeline gas from lignite gasification (Using the Consol
Carbon Dioxide Acceptor Process), 4962 (PB-166817)

Production of crude ammonia-synthesis gas from North
Dakota lignite in an annular-retort gasifier, 4461

Slagging fixed-bed gasification of North Dakota lignite
at pressuras to 400 psig, 5177 (BM-RI-7408)

Stat: of the gasification of lignite, especially that of
rough 1ignite, 3707

Techrical utilization of the Velenje lignite (Economics
of Lurgi and Fischer-~Tropsch syntheses in production
of CHy), 3752

Thermal! requirements for the gasification of lignite in
an externally heated retort, 33972

Water-gas-shift equilibrium in the gasification of
lignite with steam, 3858

LIGNITE/HYDRIGENATION

Colloidal solution and hydrogenation of lignite (At 400
to 4300 and 200 atm using Mo oxides as catalyst), 2267

Destructive hydrogenation of carbonaceous materials
(Catalyst containing Re in colloidal form), 2220

Destructive hydrogenation (Catalysts of Cr, W, U, Mn, Co,
Ni, or Fe, their compounds or mixtures, in colloidal
form), 2199

Destructive hydrogenation of materials such as cosl,
brown coal, and lignite (Using Prussian blue as »
catalyst), 2353

Gaseous hydrocarbons by hydrogenation of cosls and chars
(Comparison of products from lignite, bituminous coaly,
athracite, and char on a Mo catalyst), 2921

Hydrocarbons from phenolic tars. II. Catalytic
hydrogenation under pressure (Co,Sy and MoOj catalysts
at 460 to 4809 and 80 to 275 stm pressure), 5704

Hydrogenation of coal, tar, oils, etc. (At 100 atm and
460 to 4909C using Mo catalyst, addition of I
compounds )y, 5694

Hydrogenating carbonaceous materials such as lignite or
coal (Mixing with clay and hydrogenating agent), 2215

Hydrogenation and petrography of subbituminous coals and
lignites {Catalyzed hydrogenation at 200 to 300 atm and
430 to 450°C), 5883

Hydrogenating coals and lignites (Alkali or alkaline
earth metals or their alloys or salts as catalysts),
2418

Hydrogenation of lignite (Bergius process), 2263

Hydrogenation at high pressure in the production of fuels
and lubricants (Review on hydrogenation of lignite,
coal, and tar), 2693

Hydrogenation of coal, etc. (Coal mixed with fused
metallic Sn, hydrogenated at 500°C and 100 atm), 2155

Hydrogenation of coal (Production of liquid or gaseous
hydrocarbons at 450 to 600°C and 35 to 420 atm using
ammonium molybdate as catalyst), 2998

Manufacture of synthetic liquid fuels (Address on
evolution of technic of hydrogenation of coal and
lignites), 5794 -

Multistage ebu}lated-bed coal-oil hydrogenation and
hydrocracking (Hydrogenation at 750-9500F and 1000-4000
psig in ebullated bed), 3117

Recent progress in the hydrogenation of coal, lignite,
tar products and other suitable materials for the
manufacture of motor fuel and lubricating oils
(Sichromal alloys), 2320

Solvation process for carbonaceous fuels (Use of solvent
extraction to obtain low-ash and low-sulfur fuel from
fossil solid fuel), 7329

LIGNITE/PYROLYSIS

Pyrolytic conversion and coking of finely divided solid
bituminous material and hydrocarbon oil (Fractionation
of products; design of apparatus), 7077

LIGNITE/SEPARATION PROCESSES

Compound isolation from brown coal by low-temperature

evacuation (35°C), 7388
LIGNITE/SOLVENT EXTRACTION

Constituents of lignites and their behavior on low-
temperature distillation (Benzene and benzene——ethanol
mixture as extractants), 7196

Extracts of coal, etc. (Solvent extraction using
hydrogenated oils, acid oils, or mixture of tetralin
and cresol under pressure), 7244

Hydrocarbons by extracticn of carbonaceous materials,
7297

Solvation process for carbonaceous fuels (Use of solvent
extraction to obtain low-ash and low-sulfur fuel from
fossil solid fuel), 7329

Solvent extraction of oil-bearing shales, coals, and
lignites, 7302

Solvent extraction of lignite and carbonization of
lignite extracts (Solvents were tetrallin, cresol,
naphthalene, octahydroanthracene, phenanthrene,
octahydrophenanthrene, octahydrochrysene, decalin, and
some mixtures), 731S

Solvent extraction of lignites and bituminous coals
(Comparison of dioxane, propanocl, and pyridine followed
by CHCl3), 7296

Solvent extraction of Saskatchewan lignites. II. Note on
the properties of the extract, 7320

LIMESTONE/CHEMICAL REACTIONS

Mathematical amodelling of the limestone-sulfur dioxide

reaction in a fluidized-bed combustor, 1961
LIMESTONE/COMPARATIVE EVALUATIONS

Dispersed-phase additive tests for S0 control. Progress
report on pilot plant investigation to evaluate the
potential of direct limestone-dolomite additive for
control of sulfur dioxide frowm combustion flue gas
(Detersination of reactivity of limestone and dolomite
with § dioxide; dolomite more effective than limestone
in general ), 1416




LICUID FUELS/CUMBUSTION
Coal and ail-shale procezsing and camhustion. Subpanel
report V used in preparing the AEC Chairman's report to
the President (Higher—efficiency fluidized-bed
system= )y 206% { WASH-1281-5)
LIQUID FUELS/SYNTJETIC FUELZ:
Cozl gesification: the CIEZD process plus char
gasificeation, 5452
LIQUID PRODUCTSE
Characterization of zeal ligquefaction products by high-
resolutiony low-valtaze mass spectrometry, 6885
Coal liquefaction {Cozl 2nd solvent in presence of H
sulfide yield liguid bydreczrbons from cozl extract),
6821
Liquid fuel oblzined by therwal solution of solids (Use
of tetralin «c solvent), 7267
Lew-temperatur: diztillation of sclid fuels, its
sign{ficance for production of coke and liguid fuels
(Review), 5249
LIQUID PRODUCTS/CHEMICAL COMPOSITION
Chemical composition of liquid products aof coal
hyvdragenation, 7001
LIQUID PRODULTS/CHEMICAL REACTION YIELD
Garrett's cazl pyrolysis precess (Byrolysis at 10759F for
short time; yields of 35% of liquid products; tar
hydrogenated to give low—E fuel ail), 7024
LIQUID PRODUCTS/DESULFURIZATION
Coal-cil=gas refinery offers SNG, refinery feed, low-
sulfur fuel ail (Process design, cperating variables,
costs, praduct valuwes, and eceonomic feasibility of
cazl-conversicn complex for production of high-Btu gas,
lfquid feedcrtock for petrolem refinery, and low-5 fuel
faor power plants were examined), 5473
Desulfurized liguids and gases frem coal (Use of
hydracracking catalyst such as Co, Mo, W, or Fe), 2083
LI1QUID FRODUCTS/DISTILLATION
Coal hydrogenatien (Hydrogenation under conditions
producing mainly heavy oils with minor amounts of
middle ailzs and gaseline), 2873
Frections frem the vacuum distillation of a coal.
hydrogenate (Higher-bailing material containsg higher
percentage of aromatiec frzetion), 7163
LIQUID FRODUCTS/FRECTIONATION
Frectionating eozl liquefzetion products with light
craanic solvernts (Light erganic scolvents with critical
terperatures less than 8009F, e.g., benzene, pyridine,
or hexane), 6957
Fractionztiow of coal liquefaction products in a mixture
of hezyy end light organie solvents (Freferred heavy
araznic solventr include anthrazcene oil, tetralin,
catzlytic erzcker recucle stacks, and thermally cracked
stacks; light solvents include benzene, pyridine, and
hexane )y, 6958
LIQUID PRODUCTS/HYDROGENATION
Catsiyltic hydrotreating of coal-derived liquids
(Labavatary investigation to determine suitable
catzlysts and hydrotreating syster fer converting
iiquid products or tars from coal to raw material for
praductian of gaseline), 6849
Destructive hydrogenztion af coal and other materials
(Alsae includes catalytle hydrogenation of liquid
products ), 2162
Hydrogenation of high molecular weight substances after
vemoval fror widdle gils by adsorption en silica gel ar
z2luminiz cel, 2190
Hydragenelusiz of coz2l hydregenation products
(Nangatalviic hydrogenation at 525 teo 7000C, 150 to 250
atm, H supply of 4 to 20 mole/mole, and residence time
cf lesz than 15 min), 6779
LIQUID FRODUCTS/MASS SPECTROSCUPY
Anzlysis of Liquid products frem coal hydrogenation by
mesz spectrometry, 6724
LIQUID FRODUCTS/PRODUCTICN
Hydrogenation of low—temperature tar under various
canditlong {Use of (NH, ) Mo0, on silica gel ar Al(OH)3
23 catalysts to produce liquid products; 450 to 5000
and 100 to 350 atm pressure), 2428
Praspects for utilizeticon of gases containing carbon
maraxide and hydrogen in synthesis of chemicals and
fuels (Use of CO and H from cheap brown coals in
synthesis af chemicals, liquid fuels, and high
calorific value gas; eguipment), 4744
LIQUID PRODUCTS/PURIFICATION
Cozl ilgquefaction solids remeval (Removal by adding coal
exiract-enriched salvent caontaining at least 20 volR
cozl extract materizls boilirg below ca. 4009F or above
ca« 10000°9F), 7031
LIQUID PRODUCTS/PYROLYSIS
Hydrogenalysis af coal hydrogenztion products
(Noncatzlytic hydrogenation at 525 to 7009C, 150 to 250
atm, H sugply of 4 tc 20 mole/mole, and residence time
of less then 15 min), 6779
LIQUID PRODUCTS/RECOVERY
Desulfurized liguids a2nd gases from coal (Use of
hydrocracking catzlyst such as Co, Mo, W, or Fe), 2083
LIQUID PRODUCTS/REFINING
Refining of coal hydrogenation product (Une hundred parts
of hydrcgenate combined with 50 to 100 parts aromatic
hydrccarbon and 2 to 5 parts of coazgulant, such as
sulfuric acid; top and bottom layers processed
separately }, 2981

683 LOW BTU GAS/PRUDUCTION

LIQUID WASTES/CHEMICAL ANALYSIS

Analvses of tars, chars, gases, and water found in
effluents from the Synthane process. Technical progress
report, 5578 (PB-229218/3)

LIQUID WASTES/DESULFURIZATION

Removal of hydrogen cyanide and hydrogen sulfide from gas
works and coke-oven liquid effluents (Use of ferric
compounds; HCM converted inte cyanztes and complex
compounds ), 1345

LIQUID WASTES/PURIFICATION

Removal of hydrogen cyanide and hydrogen sulfide from ges
works and coke—oven liquid effluents (Use of ferric
compounds; HCN converted intoc cyanates and complex
campounds ), 1345

LIQUIDS/DESULFURIZATION

Cyclic use of calcined dolomite to desulfurize fuels
undergeing gasification (Use of Cal plus MgC or Ca
carbonate plus MgO0 to desulfurize fluid fuels has been
hampered by lack of means to recover elemental S from
CaS plus Mgl while also recovering ariginal sclid in
form suitable for reuse in desulfurization step), 1404

LIQUIDS/GASIFICATION

Gasification of solid or liguid fuel (Gasification in
descending bed of solid heat carrier), 4869

Gasification of liquid and solid fuels without formation
of combustion—chamber deposits (Fuel gasified at €00~
90009), 4899

Gasification studies (Anpotated bibliegraphy an
gasification of solid fuels, decomposition of liquid
and gaseous hydrocarbons, and goals of gasificaticn; 54
references ), 4980

Production of city gas from solid and liquid fuelg (Study
of gasification of coal under pressure and combination
with gasification of liquid hydrocarbone or with
carburetion of H-rich ges from natural gas), 4984

LIQUIDS/HYDROGENATION

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

LOW BTU GAS
Future of low Btu gas in power generation, 5400
LOW BTU GAS/DESULFURIZATION

Coal gasification {Review of coal gasificatian
fundamentals including coal charazcteristics, coal
processing, chemical reactions,.and thermodynamics; low
and high Biu gas producticn), 5481 (NP-20097)

Coal technology: key to clean energy. Annual report,
1973-74 (Production of synthetic fuels from coazl), ESE7
(NP-20078)

Evaluation of coal—gasification technelogy. Part II. Louw-
and intermediate—BTU fuel gases (Review with 48
references; recommendations for future work; brief
descriptions of various processes), 5571 (NP-20080-P2}

Production of low-bitu gas from coal in combination with
advanced power cycles (Efficiency increases high—
temperature desulfurization), 5323 (PE-223857/9)

LOW BTU GAS/PRODUCTION .

Clean energy from coal (Winkler gasification process for
production of low Btu gas), 5532

Coal gasification, a state—of-the-art review (Chemical
principles of coal gasification, developments from 193§
to 1950, and from 1950 to 1973, production of synthetic
natural gas and low btu fuel gas from cazl, and
underground gasification ef coal; reviews with §2
references; diagrams and flowsheets), 5327

Coal gagification. Low BTU for power station emission
control (Efficiency of gasification plant is 80%), E53&2

Cozl gasification: low B.t.u. gas for power statian
emission control, 5435

Coal gasification (Review of coal gasification
fundamentals including coal characteristics, cozl
pracessing, chemical reactions, and thermodynamics; low
and high Btu gas production), 5481 (NP-20097)

Coal-oil-gas refinery offers SNG, refinery feed, low—
sulfur fuel oil, 5474

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

Conversion of solid fuels to low Btu gas, §572

Conversion techniques. Subpanel report VI used in
preparing the AEC Chairman's repart toc the Fresident,
§552 (WASH-1281-6)

Development of the COp acceptor process directed towards
low=-sulfur boiler fuel. Annuzl report 1 Sep 1970-—1 Nov
1971 (Production of low—sulfur fuel gas by coal -
gasification), 5241 (PB—210 840)

Directional properties of coal and their utilization in
underground gasification experiments, 5548

Ecanomics of generating clean fuel gas from coal using an
air-blown two-stage gasifier (Low Btu gas version of
BI-GAS Process using air at 300 psig), 5234 (NP-20087)

Evaluation of coal—gasificatian techrology. Part II. Low—
and intermediate~BTU fuel gases (Review with 48
references;: recommendations for future work; brief
descriptions of varicus processes), 5571 (NP-20080-F2)

Gas~from—coal. Update (Coal gasification), 5617

Hydrogen as a fuel source (Producticn of low—-Btu hydrogen
of hydrogen—rich mixed gas from coal), 5435



LOW BTU GAS/PRODUCTION 684

IGT U-GAS (clean utility gas) process (Flowsheets for
retrofit plant, separate new low-btu gas facility, and
combined cycle; economic considerations), 5421

K~T coel gasification process ~ a pollution-free process
for producing synthetic gas fuel (Koppers--Totzek
process), 1733

Low Btu gas for power plants (Review with 35 references),
5367

Low sulfur boiler fuel using the CONSOL CO, acceptor
process. Feasibility study, 5068 (PB-176910)

New techrologies in coal utilisation in the USA - key to
future energy supplies (Production of syngas, low Btu
gas, and synthetic liquid fuels), 5587

Noncaking coa] gasified in a stirred~bed producer, 5609

Preliminary results released for Wyoming in situ
gasification test, 5559

Present and future potential of US coal (Discussion of
desul furization, gasification, and liquefaction
technologies in USA), 2071

Production of electricity via coal and coal-char
gasification. R and D report No. 65, interim repert No.
3 (First phase of study of potential process
2lternatives for converting coal or coal char into
electricity via the production of low Btu gas for
combustion in an advanced combined gas~and-steam
turbine power cycle), 5480 (NP-20075)

Production of low Btu gas involving coal pyrolysis and
gasification, 5452

Production of low-btu gas from coal in combination with
advanced power cycles (Efficiency increases high-
temperature desulfurization), 5323 (PB-228857/9)

Results of experiments with underground gasification of
brown coal in Northern Bohemia (Czechoslovakia), 4641

Status of S0, removal systems (Limestone scrubbing seems
to be the only technologically feasible method), 1548

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

Sulfur removal from hot producer gas (Gasification in
stirred fixed bed to produce low Btu gas; 32 materials
used as sorbents for H sulfide), 1850

Technological alternatives to flue gas desulfurization
(Status of coal liquefaction and gasification
processes )y 1853

Technology and cost of coal gasification (Compares Lurgi
process with a2 variety of new processes), 5181

Technology and cost of coal gasification (Economics of
new gasification processes), 5471

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

When will synthetic fuels begin flowing from coal (Status
of several coal gasification and liquefaction processes
in USA), 5584

Winkler process for the production of low-Btu gas from
coal (Review with no references), 5353

LOW BTU GAS/PURIFICATION

Evaluation of coal-gasification technology. Part II. Low-
and intermediate~BTU fuel gases (Review with 48
references; recommendations for future work; brief
descriptions of various processes), 5571 (NP-20080-P2)

LUBRICANTS/DESULFURIZATION

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

LUBRICANTS/HYDROGENATION

Hydrogenating carbonacecus materials (Halogen or S
compounds of solid metalloids or of NH, as catalysts;
compounds of P, Se, Te, As, Sb, Si, 2r, and B as
catalysts), 2475

LUBRICANTS /PRODUCTION

Refining of brown coal to oil and lubricants by

hydrogenation (Review), 2801
LUBRICATING OILS/PRODUCTICN

Low-temperature hydrogenation of Northern-Bohemian brown-
coal tars (Continuous process for production of motor
fuels, alkanes, lubricating oils, phencls, and
cresols), 291¢€

Low-temperature hydrogenation of Northern-Bohemian brown-
coal tars (Tar is hydrogenated at approximately 3410
and 300 atm with use of WS, catalyst), 6721

Principle effects of the low-temperature, hfgh-pressure
hydrogenation contact catalyst and its influence on the
TTH process (Production of saturated hydrocarbon
mixture containing gascline, diesel oil, lubricating
oil), 2803

Report on the investigation by fuels and lubricants teams
at the Wintershall A. G., Lutzkendorf, near Muycheln,
Germany (Fischer~Tropsch process; manufacture of
catalysts; production of gasoline and lubricating
cils), 6158

Two-stage gasification of sapropelitic matter {Production
of oil from sapropeletic coal), 4294

Two-stage procéss for production of chewical
intermediates, motor cil and gases by hydrogenation of
Cheremkhovo coal tar (Hydrocarbon gases), 2911

LURGI PROCESS

Behavior of the low—temperature tar produced 2t Most
during high-pressure hydrcgenation (Behavior of
fractions of coal tar in hydrogenatfon preheaters, heat

exchangers, and superheaters), 4192

Chemically mining coal (Merits of underground
gasifi{cation), 5508

Clean energy from coal (Review of fundamental cheristry
and contacting schemes for gasification processes),
5574

Clean fuel gas from coal gasification (Lurgi process
followed by Alkazid wash to remove H,S from the fuel
ges ), 1697

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

Coal gasification in Great Britain, 4839

Coal gasification for clean energy (Description of Lurgi
process), 5604

Coal gasification: state of the art (Status of arious
gasification processes), 5431

Coal research in US. Part II (Research on underground
gasification, Lurgi process, and permeation method of
oxygen production), 3822

Commercial concept designs (6 processes), 5350

Construction and operation of oxygen-pressure
gasification plants, 3639

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

Evaluation of coal-gasification technology. Part I.
Pipeline—quality gas (Discussion of shortage of natural
gas and possible solutions to problem; description of
various processes for coal gasification), 5257 (NP~
20088)

Fixed-bed pressure-gasification pilot plant for operating
under slagging conditions (Description of pressure
gasifier, slagging technique, and comparison of Lurgi
process), 4878

Four new ways to manufacture high BTU gas from coal
(Diagrammatic illustrations of Fischer--Tropsch, Lurgi,
Bergius, and underground gasification processes ), 3562

Fuel revolution (A review of coal liquefaction and
gasification and of the Fischer-Tropsch synthesis),
6201

Gas for gas turbines by Lurgi pressure gasification of
coal, 5143

Gas from coal (Feasibility of Lurgi process for
production of SNG), 5525

Gas making from brown coal (Description of Lurgi gas
plant in Morwell, Australia), 4200

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

Gasification of solid fuels under pressure (Coal
gasification can compete with petroleum products only
in localities where transportation costs make economics
of former attractive), 4654

Gasification of solid fuels in Germany by the Lurgi,
Winkler, and Leuna slagging-type gas-producer processes
(Use of O as gas-making fluid), 3535

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 for producing SNG),
5273

Gasification of fuels. Pressure gasification of brown
coal for town gas production in Victoria, Australia,
4322

Gasoline from coal via the Synthol process, 6745

General facilities offsite, and utilities for coal
gasification plants, 5413

German utility plans 800 MW combined cycle plant using
coal gasifier (Uses Lurgi coal gasifier), 5535

Hard coal mining in the USA and its future prospects
(Gasificatfon, liquefaction, and flue gas
desulfurization offer solutions to S0, emission
problems when coal is used as energy source), 1928

How American coals are being evaluated in a Lurgi
gasifier for SNG production (Tests of & American
coals), 5581

Hydrogenation, chromatography and thermodiffusion of
electrostaticaily purified low-temperature tar (Primary
tar extracted in electrostatic tar extractor during
low-temperature carbonization in Lurgi ovens; autoclave
hydrogenation at 180 to 3509C in presence of Mo sulfide
catalyst), 2979

Investigation of the use of oxygen and high pressure in
gasification, and Part IV. Synthesis of gaseous
hydrocarbons at high pressure (Comparison of 4
gasification processes), 3461

Large~scale low-temperature carbonization and production
of a2 gas mixture for synthesis of fuels (Lurgi, Didier,
and Fischer-Tropsch processes), 5738

Liquid gas and coal (Reserves of gas and coal for
synthetic liquid fuel processes), 3499

Low-temperature carbonization of bituminous coal for the
production of solid, liquid, and gasecus fuels
(Properties and uses of low-temperature tar, gasoline,
gas, and liquefied gas), 115

Lurgi gasification experimental work carried out at the
University of Melbourne, 3648

Lurgi gasification process, 4640




Lurgi gacification plant to be used far methznol (Lurgi
brown coa}l gasification plant in Mcrwell, Australia),
$538

Lurci-gzsifier tests of Pennsylvania anthracite
(Gesification with O and steam in fixed bed), 45685

Lurgl hi{ch~pressure gasificaticon. From British
Intelligence Objectives Sub Committee Final Report, No.
521, 3472

Lurgl precess for complete gasification of coal with
oxygen under pressure (Description of large-scale
experirental plani; mixture of steam and  under 20 to
30 atp pressure), 3246

Lurgl process (Productien of SNG from coel), 5460

Lurgi process: Use for complete gacification of coals
with stezr avd oxygen under pressure (Possibilities for
tlatama coale), 3758

Methanatian of coal gas for SNG (Ceal gas produced by
Lurgi gasification process}, 5620

New developments in the manufacture and use of brown—cozl
cas, 3172

perating and economic pasaibilities of using processes
for the complete gasification of bituminous cozl, 3644

Oxyger gezsification processes in Germany, 3477

Oxygen in the nroduction of hydrogen synthesis gas (58
references, description of Koppers, Winker, Lurgi,
Thyssen--Galocsy and Leuna processes), 3581

Panhandie ito build big cual subetitute natural gas plant
(Lurgi gasification plant to produce SNG), 5528

Peak load prablem in ga= production, 4609

Possibility of cbtaining synthesis gae [CO + Hz] in
semicoking furnaeces through the enrichment of the blast
with axygeny 4672

Fcwer plant integrazted with pressure gasification of coal
(Fraduction of fuel gas te run gas turbines), 5221

Frepare coal far gasificaticn (Preparations for Lurgi
process and for operztions using fluid-bed reactors),
5606

Fressure gazificztion of fuels (Lurgi generator and other
processes canpared), 4628

Pressure gazification of bituminous coal in Dorsten (Use
of Lurgi high pressure gasifiers), 4890

froblen of conplete gexzification, 3360

Preductian af high-caloric gaces in -Lurgi-system furnaces
by law-temperzture carbasnizetion of lignite
(Gasification of lignite briquets at 610-509), 4552

Production af &ENE fram coal (Hydrogenation route is
preferred; Lurgi process (gasification) has
disadvantaces ), 5554

Production of illuminzsting gas in pressure generators
(Usirg the Lurgi process), 3478

Frodurtion af synthetic gas (Description of Koppers and
Lural processes), 3784

broduction o domestic gas in a semiceking generator on
steam—oxyaen hlast, 4708

hecovery #nd utrflization of nitrogen and sulfur produced.
in coal carbonization (Resovery as useful products),
623

Sixteen gasification plante possible by 1885 (First
plants would be based on Lurgi technolagy), 5533

Staff report on coal gesification: processes and effects
{Review of prccessez for praduction of high Btu gas),
5523

Statuz of eosal liguefaction technology (Comparison of
economics and feasibillty of liquefaction processes),
7014

Statuz report: the AGA/OCR coal gasification program
(Status af various gasification processes), 5432

Sunthesls gas from coal (Lurgi pressure process; Wellman—
Gelushe pracesz; Winkler process; Koppers processs
Wintershall—Schmal feldt process; Metallgesellschaft
precess; Pintsch process; Thyssen—Galoesy processs
underaround gzeification; §4 references), 3723

Synthesis gz2s production by Lurgi pressure gasificatiaon
of caal, §142 .

syrthetic gax production by oxygen—steam gasification
(Applicatiens to the Winkler producer and the Lurgi
process), 3314

Synthetic fuels from hydrocarbon sources: technology,
econamicsy markets, S562 (NP-199383)

Technalagical alternatives to flue gas desulfurization
(Statuz of caal liquefaction and gasification
processzs), 1853

Technalagy and cast of caoal gasification (Compares Lurgi
process with 2 variety of new processes), 181

Technalagy and cost af coal gasification (Economics of
new gasification processec), 5471

Timing of an initial pipeline—gzs~from-cazl enterprise
(Ecanonizs of Lurgi—-produced pipeline quality gas),
396z

Transforming coal into synthetic gas or oil (Flaw
diagrams af gasificztion (undergraund), enrichment
precess, Lurgi process, and hydrogenation and
fluldization process), 3620

Treztwent of law—temperature tar. L. Phenol treatwment of
Jow~temperature tar, 604§

Trials of American ceoals in Lurgi pressure — gasification
plant 2t Westfield, Scotland (Modification in gasifier
design)y 5361

Use of axvgen to gasify combustibles (Lurgi process for
gasifying lignites at 20~30 kg/sq. cm. and Koppers
precess af cracking fuels), 3509
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Use of exygen and high pressure in complete gasification.
I. Gasification with oxygen. Repts 39 of Joint Research
Committee, Inst. Gas Eng. and Univ. Leeds (Lurgi plant
using lignite; use of 0p=-M. and 0,-—CO0,, air—steam,
and Op=-—-steam mixtures), 3235 ’

When will synthetic fuels begin flowing from coal (Status
of several coal gasification and liquefaction procesgses
in USA), 5584

Worldts first synthetic natural gas from cozl plant an
stream (Coomissioning of Lurgi plant at Westfield),
5534

LURGI PéUCESS/CDAL GASIFICATION

Lurgi pressure gasification as a modern method for
processing coal into synthetic gas (Review with special
application to India), 5140 .

Production of low-biu gas from coal in combination wit
advanced power cycles (Efficiency increases high—
temperature desulfurization), 5323 (PE-~228857/9)

SNG - where will it come from, and how much will it cast
(Chemical reactions for production of substitute
natural gas; flowsheet for naphtha gazification;
diagram or fluidized bed gasification; fuels refinery
for SMG:; diagram for Lurgi pressure gasification;
flousheets or coal for gasfication, power; descriptions
of various processes; SNG is principally methane), 5306

LURGI PROCESS/ECONOMICS

Discussion of town-gas production from high—ash brown
cozl (Calculations on effects of coazl ash on .
gasification results in Lurgi high pressure O
gagification installation; econamics; 3€ references),
3995

Gasification:s rediscovered source of clean fuel (Ceal can
be gasified intoc S-free synthetic natural gas, but it
is economically useful in only some applicztions), S321

Long-distance transmission of gas from works making gas
by carbonization and high-pressure processes, 3516

Pressure gasification of solid fuels (Review of history
of Lurgi fixed-bed gasifier; economy of process; 48
references), 4838

Pressure gasification of solid fuel (Principal features
incorporated ir high—capacity Lurgi gasifier;
advantages and disadvantages of process; ecoanamics of
process), 4953

Techrical utilization of the Velenje lignite (Economics
af Lurgi and Fischer——Tropsch syntheses in production
of CH, )., 3752

LURGI PROCESS/EQUIPMENT

Comparative tests with Lurgi carbonizing equipment, 4090

Lurgi-gasifier tests of Pittsburgh—bed cozl (Descriptian
of apparatus), 5002

Pressure gasification with oxygen of solid fuels in
Germany (Process changes needed to use bituminous cozl
in Lurgi brown coal gasifiers; temperature of high-
pressure steam has to be lowered), 4796

SNG =~ where will it come from, and how much will it cast
(Chemical reactions for production of substitute
natural gas; flowsheet for naphtha gasification;
diagram or fluidized bed gasification; fuels refinery
for SNG; diagram for Lurgi pressure gasification;
flowsheets or coal for gasfication, power; descriptions
of various processes; SNG is principally methane), 5306

LURGI PROCESS/REVIEWS

Cozl gasification (Review of coal gasification
fundamentals including coal characteristics, coal
processing, chemical reactions, and thermodynamics; low
and high Btu gas production), 5481 (NP-20097)

Low—temperature gas from Lurgl ovens (Review), 3993

Lurgi pressure gesification as a modern methad for
processing coal into synthetic gas (Review with special
application to India), 5140

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

LURGI PROCESS/THERMAL EFFICIENCY

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

M

MAGNESIUM CHLORIDES/CATALYSIS

Catalyst for use in destructive hydregenation of
carbanaceous materials (Use of Mg salt along with
molybdic acid or 2nC), 2194

MAGNESIUM HYDROXIDES/CHEMICAL REACTIONS

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

MAGNESIUM OXIDES/CHEMICAL REACTIONS

Desulfurization of fuels with calcined dolomite. 1.
Introduction and first kinetic results, 1567

Meutralization of acid gas components (Removal of S
dfoxide and HCl using MgO or Mg hydroxide with V oxide
catalyst), 2137
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MAGNETOHYDRODYNAMICS
Coal wutilization in breown coal (lignite) countries in
connection with deveopments in the fuel eccnomy, 166
MAGNETOHYDRODYNAMICS/POWER PLANTS
Economic evaluation of MHD-steam powerplants employing
coal gasification, 5405
MANGANESE/CATALYSTS
Metallic jons as catalysts for the removal of sulfur
dioxide from boiler—furnace gases (Fe3* ard Mn ions),
303
MANGANESE OXIDES/CHEMICAL REACTIONS
Chemistry and physics of combustion, gasification, and
metaliurgical processes (Reactions include Mnd, Fed,
Fe;O03, or Fe,0, with CC), 3529
MANGANESE SULFIDES/REGENERATION
Reactions involved and reaction velocities for the
regeneration of the scrubbing solutions in the metal
thionate grocesses for purifying coal gas from ammonia
and hydrogen sulfide, 865
MEASURING INSTRUMENTS/ENERGY SQURCES
Instrumentation systems development for in situ
processing, 5504 (SLA-73-919)
METALLGESELLSCHAFT PROCESS
Synthesis gas from coal (Lurgi pressure process; Wellman-
Galusha process; Winkier process; Koppers process;
Wintershall-Schmalfeldt process; Metallgesellschaft
process; Pintsch process; Thyssen-Galocsy process;
underground gasification; 54 references), 3723
METAMORPHIC ROCKS/DISTILLATION
Extracting vclatile hydrocarbons from coal, etc., 7079
METHANATION/CATALYSTS
New catalytic needs for synthetic fuels. Paper No. 17
(Catalysts for unimproved gasification and
methanation), 5260
METHANATION/CHEMICAL REACTION KINETICS
Catalytic methanation (Review with 130 references), 3101
Methanation for coal hydrogasification (Substantial
fraction of product gas is CO, CD,, and H, which are
catalytically converted to CHy: Ni-on-alumina catalyst
used ), 5139
MCTHANATION/COST
Engineering study and technical evaluation of the
bituminous coal research, Inc., two-stage super
pressure gasification process (Concept has been
reviewed and is judged to be theoretically sound and to
offer genuine practical advantages in coal gasification
although it has not yet been demonstrated), 3130 (OCR-
RDR-60)
METHANATION/DPTIMIZATION
Optimization of fixed bed methanation processes {Heat of
reaction of methanation process is so large that heat
renoval from reactor is major problem in process
deisgn), 5121 (NP-20095)
METHANATION/THERMODYNAMICS
Catalytic methanstion (Review with 130 references), 3101
METHANE/CHEMICAL REACZTIONS
Influence of carbonization gases on bituminous coal under
pressure, 4986
METHANE /COMBUSTION
Preparation of synthesis gas in the Otto engine with
simultaneous power production (Incomplete combustion of
CHy with 0, in diesel or internal combustion engine),
4303
METHANE /DESULFURIZATION
Purifying gases containing hydrogen sulfide (H,S is
removed from CH, and other gas streams by absorption in
diethanclamine; 50X diethanolamine is more efficlent
than 100%), 1198
Removal of hydrogen sulfide from gas mixtures (By
treatment with moist Ag,P0,, HgsPO,, Cux(PO, )2,
Zn3(PO4)zy or Cdy( PO, )2 supported on Al,04 or C), 1213
Separation ¢f hydrogen sulfide from methane or natural
gas (Gas stream of CH, containing <6 moleX H,S
sub jected to at least 450 p.s.i. and temperature low
enough to form 2 liquid phases, one rich in CH, and one
in HpS; H,S solidified by cooling to <~1619), 1178
METHANE /JENRICHMENT
Gas scrubbing for H,S removal and CH, enrichment (3-stage
injector-type scrubber with Cl, as aid), 1195
METHANE/LIQUEFACTION
Liquefaction of methane according to recent
investigations (Benzine production (review)), 5669
METHANE /PRODUCTION
*'Synthetic'' natural gas from coal (Research on
productior. of CH, directly from coal), 3442
49th Report of the Joint Research Committee of the Gas
Research Board and the University of Leeds. Catalytic
synthesis of methane for town-gas manufacture
(Prepsration of catalyst and purification of gas), 3420
Apparatus for producing pipeline gas by hydrogenation of
coal (Coal converted to methane by reaction of H at
elevated temperatures and pressures), 5219
Behavior of nickel methanation catalysts in coal-steam
reactiona. Paper No. 14 (Onre-step gasification and
methanation), 5267
Carbonization and gasification. Catalytic production of
wethane, 3534
Catalyst for producing methane from hydrogen and carbon

monoxide {Ag--Al and Co--Al catalysts), 4297

Catalysts for gas reactions (Preparation of catalyst by
combining Ni{NO3)z, Th(NGCjy)y, and Si0, and
precipitating with KCO03), 34930

Catalytic methanization of carbon monoxide and/or carbon
dioxide in gases containing hydrogen (Conversion of CO
(and/or CO,) in H-containing gases into CH, occurs at
100~400° over mixture of Nioxide with finely divided Fe
hydroxide (and/or Fe oxide) and alkali metal and(or)
alkaline earth metal compound), 5231

Catalytic reduction of carbon dioxide to methane and
higher hydrocarbons at ordinary pressure. Preliminary
communication (Ruthenium powder, ruthenium--thorfum
asbestos as contact catalysts), 3229

Catalytic manufacture of methane or methane-containing
mixtures from carbon mcnoxjde and hydrogen (Using a
Ni--Mn--A] catalyst), 6720

Catalytic activity of silicon dioxide in the carbon
monoxide and hydrogen synthesis (At 350-5000 and 20-100
atm), 6605

Catalytic synthesis of methane. Experimental work at the
Fuel Research Station (Using a8 Ni:ThD,:kieselguhr
(100:22:100) catalyst), 3418

Catalytic synthesis of methane. Experimental work on the
Fuel Research Station (Using Ni catalyst supported on
kieselguhr and promoted with ThD, and Mg0), 3604

Catalytic formation of methane from carbon monoxide-
hydrogen mixtures (Ni——Al,0; catalysts; correlation
found between Ni or Al,03; content and surface size with
activity of catalyst), 6700

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

Coal breakage with nuclear explosion for in situ
gasification (Four nuclear explosions cases are
analyzed), 5232 (NVO-544-1)

Coal breakage with nulear explosions for in situ
gasification (Coal to be converted to C,), 5190

Coal gasification in a low-pressure, low-residence-time,
entrained flow reactor, 5466

Coal gasification: the new energy source, 5326

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

Coal pyrolysis using laser irradiation (Product high in
methane but very low in acetylene when done at coking
temperatures but high in acetylene with lasers), 7148

CJIED coal-to-crude process moves into pilot-plant stage
(Process development unit yielded following products
(wt X of dry coal): char 54.3, oil 23.6, gas 15.0,
water 7.0 with the gas consisting of (vol., %) CO 22.1,
hydrogen 51.0, methane 20.9, and ethane 6.0), 6842

Converting the carbon monoxide content of gases into
methane {Catalyst containing metal of Fe group; use of
kieselguhr, alumina, bauxite, SiC, etc., as carriers),
3814

Dealkylation of tar oil in the presence of an alumina
catalyst., Effects of pressure snd teaperature
(Formation of benzene, toluene, xylene, and naphthalene
by hydrodealkylation of methylnaphthalene fraction from
tar oil in presence of Al oxide at 600 to 6500C and H
pressure of 30 to 50 atm), 2948

Deeply buried coal can be converted to methane
{Underground gastfication with an oxygen-water
mixture), 5484

Development of catalysts and reactor systems for
methanation (Catalyst consists of Raney Ni sprayed onto
plates), 4912

Deveiopment of the HYGAS process for converting coal to
synthetic pipeline gas (Coai-oil slurry used;
hydrogasfication in 2 steps-at 1300-1500°F to produce
methane from voiatile matter and then at 1700-18000F to
produce methane and to effect steam--coal reaction to
generate H), 5325

Effect of operating conditions on the formation of
methane in pressure gasification, 5075

Evolution of gases from subbituminous coal (Coal heated
at 2.89/min from 150 to ca. 10009; gases studied were
0, N, CO, C dioxide, H, methane, ethane, propane, and
ethylene; preheating to 6009 would produce useful gas
and some tar products and leave char that is useful for
reduction), 7143

Experiments with a self-generated, carbon-expanded iron
catalyst for the synthesis of methane (Synthesis of
high Btu gas using Fischer--Tropsch reaction), 6804

Findings about gas formation in the early stages of the
carbonization process based on pyrolytic experiments,
5237

Formation of methane from carbon monoxide-hydrogen
mixtures in contact with low-temperature coke at
increased pressures, 3306

Formation of methane by passing hot gas containing CO and
H into contact with Ni catalyzer, 3160

Formation of methane in the process of carbonizing gas
coals (Mechanism of formation), 78

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

Fuel gas conteining methane from sclid fuels (Pressure of
40 atmospheres at 700° favors forsmation of CH,), 3923

Gas from coal (Mixture of water and O piped into top of
broken layer of coal to ignite it and produce mainly
methane, CO, H, and C diox{de), 5564




Cee gipe line iransmissicn af methane derived from
pressure gasification and synthesis (NONE), 3656

Gas Research Board. Report of the Director for the year
1949, 3697

Gaceous hudrocarbons, mainly besidez methane, from
reduction of carban monoxide (Use of mixed catalyst of
Fe, Cuy Mn, HzBO;, and K,COz), 3391

Gesification (QOf c¢ozl with oxygen and steam in 2-stage
process to produce CHy,~-rich gas and synthesis gas),
4157

Gasification af faossil fuels in a microwave discharge in
argan (Chief products waere H and CO with methane,
aceiviene, and ethylene az major hydrocarbons), 5206

Gasificztian of solid ar liguid fuels, 4002

Gasificatian at solid earbaonaceous materials (In O at
180G0-20000¢F %o ferm CO and in steam at 1500-17009 to
form H and CO), 4283

High-Btu gaz from coal vie gasification and catalytie
methanation (40-atm fluidized-bed gasifier used at 9500
tc produce high yields of methane; Raney Ni used as
catalyst), T155

High-calorific~value gas from eoal for pipeline
transportatizn (Gas high in methane produced from char
frem low—temperature carbenization of cal at 800~
14005F, char treated with H and steam at 1200-20000F
and 50-150 atm), 4967

High-pressure hydrogenation of low-temperature tar (Use
of molybdenum cxide catalyst; 4669, 100 atm initial
pressure ), 2444

Kigh-temperature reacters for coal gasification (Use of
hezt from nuclear rezctors for gasification of cozl to
yield H, £, 2nd CHs: no references), 5269

Hydrocarben-gxygen mixtures (Production of Fischer—-
Trapsch sunthezis gas), 6431

Hydreocarbons znd oxygen—containing organic compounds from
cerheon manoxide and steam (Reduction at 150~-4000 and 1-
200 ztm wuring Group VIII catalysts), 6628

Hudrogacification of brown ceal te produce methane
netural gas (Equipment and procedures), 5189

Hyorogen presszure znd two—stage mechanism for
hydroeenztion of coal to methane (Two—stage pracess fer
methene production; mechanism of attack of H on coal
changes in 40 atm prescure range), S027

Hydrcaenation of carbon monoxide (Starting gas obtained
by gasification aof fuels under pressure with steam and
0 cor C-enriched air), 2874

Hydrogenstian of coal to gnseous hydrocarbons (Pilot-—
ecele tect op nonflvidized and fluidized process at
highk temperzturs), 4102

Hydrocenation of carbon diexide on nickel--kieselguhr
vztelyst (Production of CHe and CO), 2849

Hydragenation of reactive groups in Yallourn brown coal
(Heview af papers on hydrogenation of low-rank coals;
productien of methans; hydrogenation at 40 atm and
BO0ACY, 4920

Hydragenation of carbon monoxide under preasure and with
extrzetion of the catalyst in the reactor (Using Co,
Ni, and especially Fe catalysts), 6694

Hydroagenation of coal 1o give methane—confainrirg gases,
5126

Hydraogenation of carbon monoxide and carbon dioxide on
supported rutbenium catzlysts 2t mederate pressures
{Mclecular weight eof praduct decreases sharply with
fncrezsing H/CO vratie of feed gas), 6813

Hydrogenaticn of ceal (Bry pulverized ccal entrained in
streawm of H at 500-600 p.s.i. and passed through
elapgated heating tube to heat stream in <1 min to 600~
1000c; reaction time is short; product contains higher
% of aromitic hydrocarbans than usual), 4866

Hydrogenztion of eceal in producing gaseous hydrocarbons
(Camparisan of fluidized—bed and fixed-bed reactions),
2822

impraving the calorific value of fuel gases (Calorific
value of jases from pressure gasification of coal, etc.
by steam and 0 improved by enriching with CH, obtained
by reaction at 350-4009 between CO and H in the
gases )y 4925

Improving the heating values of fuel gases by methanation
(Rezction of GO and/or COp with H in presence of W
sulfide te produce methane; catalyst preparation), 5119

Influence of carbenization gases on bituminous coal under
pressure, 4986

Investigations with a small pressure gasifier. I. Study
of the reactiens ocecurring in the fuel bed, 4081

Investigatiaons an synthetic fuels carried out at the
Kaiser Wilhelm Institut fur Kchlenforschung (Catalysis
consisting of Rly0y + Th oxide or Zn0-Alp03), 6145

Kinetice of methane synthesis (1 atm pressure, 300 to
350c), 3808

Kinetiecs of gas synthesis using recycle systenms
(Conversion of coal to gaseous fuels; hydrogenation of
€O and C dioxlde aver Raney Ni catalyst and 2 nitrided,
dusted Fe catalyst), 5034

Kinetics of lignite char gasification. Relation to carbon
diaxide acceptor process, 5103

Laboratory—scale investigation of catalytic conrversion of
synthesis gzs to methane (Catalyst made by
precipitating Al-—Mn-prometed Ni salts or china clay
with KyCOs sclution from soluticn containing Ni(NG3)a
100, ¥n nitrate 2G, Al nitrate 13.6, china clay 25, and
K;Clz 9% parts), 4117
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Manufacture of town gas from gasification gas and its
ecanomic aspect, 3359

Mechanism of synthesis of methane from carbon menoxide
and hydrogen on a nickel catalyst, 3344

Mechanism of hydrcgenation of coal to methane, 4973

Mechanism of methane synthesis on 2 fluidized nickel
catalyst (Possible reactions: CO + 3H, » CH, + HpO and
cO + Hn0 » CO + Hp), 4329 ’

Methanation for ceal hydrogasification (Substantial
fraction af product gas is CO, CO,, and H, which are
catalytically converted to CHz; Ni—en—alumina catalyst
used), 5139

Methanation catalysts (Preparation of catalysts for
production of methane from CO and H; evaluation of
catalyst performance), 6965

Methane (Removal of organic sulfur compounds using
hydrated oxide of Fe; remcval of HaS using Zn0;
production of methane using Ni catalyst promoted by
Al), 3390

Methane by catalytic hydrogenation of carbon oxides (HaS
and other S compounds removed), 42685

MMethane formation during gasification of the Velenje
lignite (Meximum methane yield at 15 atm and 750-9000),
4918

Methane formation in carbon monoxide— and dioxide-~
containing gas mixtures with various nickel catalysts,
3228

Methane from coal (Hydrogasification for production of
gaseous hydrocarbans), 4840 .

Methane from carbon menexide and hydrogen {(Using an Ni—-
Mn--Al catalyst), 4131

Methane manufacture from carbon dioxide and hydrogen (Gas
of >15% CO, canverted tc CH, in 2 stages over Ni
catalyst at 180-2509 at atmospheric or elevated
pressure; catalyst of 60% Ni, 30% kieselguhr, 108 MgQO;
CO,~~H conversion 84.5% in 1st stage and 905 in 2nd or
98-9% total yield), 4270

Methane production from solid fuels and steam (CH,
produced by coal and steam at 20 atm and 300-5500),
4354 -

Methane synthesis from H;——CO mixtures by means of
sulfur~resistant catalysts (Using a Mo——Al_l3
catalyst), 4711

New concept for in situ coal gasification, 5312 (URCL—
51217(Rev. 1))

New concept for in situ coal gasification (Coal shattered
with conventional explosives, then retarted with O—Ho0
mixture at 700-13009K; reactants pumped into deposit at
500-1000 psi and carbon dicxide and methazne removed
from bottom), 5387

New concept for in situ coal gasification (Use aof .
conventional explosives and oxygen—-weier retorting),
5298 (UCRL-51217)

New horizons for pressure gasification. Production of
clean energy (Review of processes for converting fossil
fuel feedbacks into CHej; no references), 5262

performance of slurry rezcior for Fischer—Tropsch and
related syntheses (Catalyst was precipitated Fe), 6782

Pipeline gas from cozl (Gasification of coal to produce
synthesis gas from which CH, iz produced
catalytically), 4054

Preliminary coal gasification experiments (Reaction rates
of subbituminous coal heated in steam and steam—H
mixture investigated up ta 7259; at ca. 5000 pyrolysis
produces CHqy CO2s and char; mimimum temperature for
rapid reaction of coal or char is ca. 625° giving
mostly H and COp; CH, production increased by addition
of H to steam), 5377

Pressure extraction of brown coals (Effects of pressure
on CH, production), 7258

Pressurized hydrogasification of raw cozl in a2 dilute—~
phase reactor (Production of pipeline quality gas after
minor methanation), 546G

Pracess for producing hydragen—eanriched hydrocarbonaceous
products from cozl (Solvent extraction at 300 to 5000°C;
catalytic hydrogenation of extract; use of Co oxide—NMo
oxide——Al oxide catalyst at 4409C, 245 atm, and
residence time of 2.8 hr), 4965

Process to make high-Btu gas from ccal (By gasification
in fluidized bed process), §171 (FB-192413)

Processing of ccal, 3295

Production of methane from coal. Econeomic study (Economic
study of high-Btu pipe—line gas), 3833

Production of hydrogen from coal char in an electrofluid
reactor (Steam gasification of char), 5291

Production of pipeline gas by hydrogasificaticn of ceoal
(Pressures up to 3800 psig and temperatures to 21000F
with Hy steam, and steam—H feed gases used), 5275

Production of gaseous hydrocarbons by the hydrogenation
of coal (At 800-9000 and 20~-50 atm pressure), 3405

Production of hydrogen from coal char in an electrofluid
reactor, 5293

Production of gases contairing methane (Finely divided
carbonaceous material is heated at 800-10000 in H),
5018

Purification and methane formation from gas mixturesa
containing oxides of carbon and hydrogen (Combined
desulfurization and methane formation on fluidized Ni
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catalyst), 1040

Rapid high~temperature high-pressure hydrogenation of
bituminous ccal (Noncaking high-volatile coal gasified
in H at 850-9509; product gas contained 25% methane at
500 atm and 9009), 5048

Rapid high-temperature hydrogenstion of coal chars. I.
Hydrogen pressures up tao 100 atmospheres (Reaction
between H and coal char, prepared from high-volatile
coal by heating in N to 7009, to produce methane was
investigated at 600 and 10000 up to 100 atm), 4956

Rapid high~temperature hydrogenation of coal chars. Part
I. Hydrogen pressures up tc 100 stmospheres
(Experiments perforrmed in tube at H pressure of 100
atm, 800 to 950°C, and flow rate of 80 to 280
liters/hr; hydrogenation gas consists of methane,
ethane, and CO), 4959

Rate of formation of methane from carbon monoxide and
hydrogen with a nickel catalyst at elevated pressures,
3864

Reaction kinetics of the gasification of carbon with
Hp0--H mixtures under pressures (Pure C and coke
contacted with water-—-Ar and water——H-—~Ar mixtures at
950-11500; methane and CO formed; water partial
pressures of 5, 125, and 250 atm; H partial pressures
from 0 to 50 atm; total pressure of 50 atm), 4943

Reaction mechanisms of the Fischer--Tropsch synthesis.
VIIl. Formation of methane during hydrogenation-
cracking (Use of 1%C compounds over Co, Fe, and Ni
catalysts), €789

Reaction of coal with steam at high pressures (Use of
tungsten sulfide as catalyst to convert carbon oxides
and hydrogen to methane), 5097 (BM-RI-7209)

Separation of carbon on a nickel catalyst during the
hydrogenation of carbon monoxide (Formation of nickel
carbide intermediate in methane synthesis), 2770

Steam-oxygen gesification of fine sizes of coal in 2
fluidized bed at elevated pressure. 1. Reaction of
carbon with hydrogen (Review of literature; formation
of methane in fluidized bed gasification; 54
references ), 4799

Study of coal hydrogenation by atomic hydrogen (Atomic H
produced by electric discharge; equipment), 2976

Study of methane synthesis with a fluidized catalyst
(Nickel catalyst), 4186

Study of the process of methane synthesis in an apparatus
with a pseudo-liquid catalyst layer (Fluidized Ni
catalyst (prepared by dissclving Al from Al--Ni alloy):
reaction 3C0O + S5H, + 2CH, + HpaO + COp), 4333

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

Synthesis of methane (By methanation of synthesis gas on
Ni or Fe catalyst), 4180

Synthesis of high-Btu gas {n a Raney nickel-coated tube-
wall reactor (Practically complete conversion of 3:1
wolar H/CO ratio synthesis gas to high Btu gas
(methane)), 5028

Synthesis of methane (From CO and steam in presence of
carbide forming metal), 4156

Synthesis of CH, (Consideration of reaction between CO
and H), 3433

Synthesis gas (Solid, liquid, or gasecus fuel burned with
insufficient O0; CO, and dust removed and remaining
gases liquefied and fractionated to give CH,, synthesis
gas, and N), 4339

Synthesis of methane by the hydrogenation of carbon
monoxide in a tubular reactor (Dissertation), 3865

Synthesls of methane by hydrogenation of carbon monoxide
in a tubuler reactor (Reaction kinetics), 3988

Synthesis of methane from hydrogen and carbon monoxide cr
carbon dioxide (Use of catalysts such as Ni, Co, Pt,
and Fe at up to 4009; new Ni catalyst most effective-
contained Ni 100, Al,C3; 350, Mn 20, quartz sand 100
parts), 4733

Synthesis of methane frcm carbon monoxide and hydrogen on
a nickel catalyst. Study cf the mechanism of the
reaction, 3646

Synthetic natural gas and hydrogen from the gasification
of carbonacecus materials (Synthetic natural gas mnade
by producing CO, frow CO with Co oxide catalyst,
reacting CO, with C which is caused to react with steawm
to produce H and CH,-rich gas; gas with calorific value
of 975 Btu/cu. ft obtained), 5497

Synthetic liquid fuels (Review of the manufacture of
gasoline by hydrogenation of coal or from CO + H,, and
synthesis of CH, ), 6199

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

Tar cracking. 2. Cracking of volatile matter from S500°
static-bed ccal carbonization on beds of coke or
catalysts in a static-bed reactor between 5009 and
1000° (Cracking at 500-1000°), 5116

Technical utilization of the Velenje lignite (Economics
of Lurgi and Fischer~-Tropsch syntheses in production
of CHy), 3752

Test of hydrogenation of a coal by atomic hydrogen

(Reaction velocity increased by 3X H,0, but gaseous
products were mainly methane and CO), 2966

The catalytic formation of methane from carbon monoxide
{n industrial gases (Catalyst consisting of 84 percent
N{ and 16 percent Al,0,; 4000), 3247

The catalytic reduction of carbon moncxide to methane at
atmospheric pressure (Nickel catalyst; molybdenum
catalyst; molybdenum sulfide catalyst; 200 to 5500),
3236

Thermodynamic evaluation of high-pressure coal
gasification (At 10000K there is large increase in
methane formation in going from 1 to 31 atm; increase
tn temperature has markedly adverse effect on methane
formation), 4893

Two-stage gasiflcation of pretreated cocal (Process for
production of methane-rich gas), 5633

Two-stage gasificatlion of pretreated coal (Two-stage
process for production of methane; 1st stage, fine
particulate coal and steam react at 13700 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 product s fuel gas
of at least 70% CH4), 5531

Two-stage gasification of coal (Production of CHy-~
enriched fuel gas; charred materfal reacts with O above
13700 and above 70 atm to give synthesis gas; this
reacts with coal and steam above 8700 and 70 atm to
give product gas containing Hy CHy, and oxides), 5521

Water gas and large-scale syntheses (Review; Bublag-
Didier and Winkler processes), 3436

Work of the Gas Research Board. Report of the Director
(Review of complete gasification; synthesis of CH
using Ni catalyst; removal of organic sulfur from coal
gas), 3400

METHANE /JREDUCTION

Coal gasification (Gas containing 94.8X CH, and solid
fuel containing 0.72X S of high calorific value
manufactured by 2-step process; final product of
methane 94.8, carbon dioxide 1l.14, CO 0.06, H 2.0, and
N 2.0%), 5456

METHANE/REMOVAL

Regenerator process for the separation of coke-oven gas
(Coke-oven gas after vemoval of tar and ammonis, (s
cooled to eliminate impurities such as benzene, S
compounds, carbon dioxide, water, nd methane), 1351

METHANE/SYNTHESIS

Catalytic enrichment of industrial gases by the synthesis
of methane (2000-3000 1b CHy/1b catalyst), 3989

Synthesis of methane from carbon dioxide and hydrogen,
3726

METHANE /VAPCR CCNDENSATION

Progress in the technology of motor fuels (Liquefaction
of CH, from coke gases, condensation of CH, by passing
over 2Zn0 at 2509C and through electric field of 8000 V
and 12,000 frequency, and other studies), 5834

METHANOL /PRODUCTICON

Gasification of solid fuel by 0, water vapor, and heat to
give mixture of Co, H, and CO, suitable for synthesis
of aleohols, 3232

Hydrogen and other synthetic fuels. Summary of the work
of the synthetic fuels panel (Review; nonfossil fuels;
especially R, including production, storage,
transmission, and end uses), 49 (PE--224 482/0)

Hydrogenation and synthesis (Fundamental principles),
2271

Lurgi gasification plant to be used for methanol (Lurgi
brown coal gasification plant in Morwell, Australia),
5538

Methanol, New fuel from coal (Review of preparation of
methanol for use as fuel for automobiles; 20
references), 7025

Methanol, coal liquefaction, combined hydrogenating, and
cracking processes (Review of patents and literature on
Bergius and I. G. processes), 5649

Methanol: a versatile fuel for immediate use (Production
of methanol from coal), 3122

Methanol from coal for the automotive market (Use of
Lurgi, Winkler, or Koppers——Totzek processes), 5597
(WASH-1337-2)

Methyl fuel could provide mctor fuel (Coal is processed
to synthesis gas which {3 then catalytically converted
to methanol and C,--C, alcohols), 5518

Dil from coal: hydrogenation (Bergius process), 5683

Cutlook bright for Methyl-Fuel (Methanol with controlled
amounts of C,~—C, alcohols), 7014

Production of hydrogen from coal char in an electrofiuid
reactor, 5293

Review of Office of Coal Research program and research
problems (Review of coal research programs), 53€6

Status of coal liquefaction technology (Comparison of
economics and feasibility of liquefaction processes),
7019

Synthesis of salcohols by hydrogenation of carbon monoxide
(Review of various processes considers catalysts,
condition of operation, nature of products, and
reaction mechanisms), 387%

Synthetic liquid fuels resulting from the reduction of
carbon monoxide by hydrogen: methanol, Fischer gasoline
(General description, descripticn, and comparison of
relative merits of production of methanol and of
gasoline by Fischer—--Tropsch synthesis), 5785




The gasificztion of low-grade fuels for the synthesis of
gesaline znd nethanel (Preoduction of gas rieh in CO and
H and scne tar)y, 3Z6€
The synthesie af methanol from ccal (Copper oxide
catalyet; B7 percent of gas CO + H, is converted to
CH,OH at 2509 and 100 a2tm pressure), 5769
Treatment of cazl for the prodection of pouwer materials
(28 references), 2540
METHANOL/SYNTHETIC FUELS
best substitute for petrcl may be petrol, 7028
MEYERS FROCESS
Crenical desulpherisatiaon of coal to meet pollution
cenirol standards (Rezoval of pyritic sulfur by Meyer's
prccess using ferric sulfate salutfon), 2097
Engineering, economic, and pollution control assessment
of the Meyers process for removal of pyritic sulfur
from coal, 1€51
Plant desica of a2 methed for chemical desulphurisation of
coal (Remavz2l of pyritiec sulfur by Meyer's process
using ferric sulfate sclution), 2099
Plant development for chemical desulfurization of coal
(Mevers process uses aquecus ferric sulfate solution
for leaching), 2093
Preliminary commercial ucale process engineering and
pcliuticn coantrol assessment of the Meyers process for
removal af pyritic sulfur from cecal (NONE), 1970
MHD GENERATORS
Assessing advaaced methods of generation, 85403
MHD GENERATGRS/TAERMODYNAMICS
MAD sys=tem with dual pressare melt gasification and COj
recycle. Hesearch and development report No. 58, 5134
(NP-19944)
MICHOT-DUPONT METHYLATIORN PRUCESS/REVIEWS
Treatwent of imperfect fuels by methylation to obtain
aramatic fuels. (Michot-Dupont methylation process),
s8z2z
MINERAL OILS/CRACKING
Purifying ogils (Purificztion of oils from hydregenation
of coal ar cracking of minerzl oils), 2173
MINERAL OILS/HYDROCENATION
Additios of geze=2cus olefins to increase yield of liquid
hydrocarbons from hydregenztion of ceals, tars, mineral
ollsy and other carbonacecus maeterials, 2631
Catalyst for hydrcgenztion of coal, tars, mineral oils,
and their distillates, extracts, or bottoms (Use ef
organic Cl compaunds ac catalysts), 2684
Catalyst for the hydragenzticn of ceal, tar, and mineral
cil (He or He compounds), 5914
Destructive hydrcgenation ef coal, tars, mineral oils,
etc (Uszing Ma or Mo cowmpounds as catalyst in first
stage and I or I compounds as catalyst in second or
subcequent stages), 2348
Destructive hydrogenation of coal, etc, (Hydrogenation of
ccaly tars, mineral eilz in presence of catalyst that
is added in = finely divided form after the material
has been heated to the reaction temperature), 2525
Destructive hydrogenation of coals, tars, mineral oils,
efce (Cetalysts of metal halides with metal of the 6th
periodic groug or their compounds), 2533
bestructive hrydrogenation (Loprecipitated Fe and Al
oxides a<c catelysts), 2185
Destructive hydrogenatian of tars, mineral oils, etc.
(Using a catalyst carprising active C and an O compound
of B or As)y 2257
Destirustive hydroageration of ccals, tars, mineral oils,
etce (Use of Cly Br, or I compounds of V, Mo, or W as
catalycts)y 2519
Destructive hydrogenatien (McOz pretreated with CO; or
SO, ar Wiy pretreated with NO as catalysts), 2159
Enrichking cachonacecus materials (Elevated temperature
and pressure in presence of Hps and Mo or W or their
compounde), 2191
Hydrocerban oils frerm cozls, tars, mineral oils, and
their praducts (Using cztalysts of tin asmonium
chlaride and haleogen or H halide), 2644
Hydroecarberns (Prevention of fixatien of high molecular
weiaht substances on catalyst by addition of liquid
solvents ), 2193
Hydrogenating tare €tes (Using Mo-Zn contact agent), 2297
Hydrogenztian and synthesis (Fundamental principles),
2271
Hydragenziien of coal, tar, and mineral oils (At 400° and
under 200 atm pressure, Mo,Sa as catalyst), 2284
Hydragenation of coaly tar, and mineral ocils (Equipment),
26E8
Hydrogenating distillzble carbonaceous materials such as
caal ar mipneral eils (Uze of Ni or Co icdidec and Ho
suliide 8 catalysis), 2464
Hydrggenating coal, tar, mineral oils, etc. (At high
pressurz in the presence of a contact wass containing
oxides of Th, rarz earths, Uy Bny or V; or carbonates
of U, Mn, or V), 2294
tiydrogenatizn of various tars and gils (In @ reaction
chambers in series, catalyst of NH, thiomolybdate; also
hydragenatian of middle oils using molybdic axide
catalyst), 28461
Hydrogenation (Additlon of HaSOs,, HpSOz, or HHO3 to
hydracarton oils from coaly tar, mineral oils before or
during hydrogenatian), 2671
Hydrogenation of carben compounds (Use of slightly
oxidized ¥b, Sn, Bi, Cd, Ni, Zn, 8b, Cu, Al, and allays
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as catalysts), 2289

Hydrogenation of coal distillates (At 400 to S500 using
Sb or its compounds), 2653

Low-boiling hydrocarbons from coal, tar, mineral oil,
etcsy by hydrogenatior (Using additions of acetic,
formicy or oxalic acids and sulfides, hzlides,
phosphides, oxides, carbonates, or oxalates of Zn, Al,
T;, Sny Pby V, Biy Cry Mo, Wy U, Mn, Fe, Niy or Co),
5920

Manufacture of liquid hydrccarbons by the catalytic
hydrogenation under pressure of coals, tars, and
mineral oile (At 350-500° and 100 to 10,000 atm
pressure using metals of group I~IV of the periedic
table as catalysts), 6040

Oily hydrocarbong (Catalytic hydrogenation of
carbonaceous materials in presence of alkali or
alkaline earth sulfides and Fe compounds as catalysts),
2635

Pressure hydragenation of cozl, tar, mineral ail, or
their distillation or reaction products (Use of Fe—
containing bauxite, clay, or zeclite catalysts as
effective as molybdena catalysts in hydrogenation to
form gasoline provided HxS iz present to 1-12% of
substrate), 2866

Production of. hydrocarbons by hydrogenation of coal
products, tars, and mineral oils in presence of Mo—2Zn
catalyst at 200 atm pressure, 2424

MINERAL GILS/PRODUCTION

Synthetic mineral oils, 6382
MOISTURE/ABUNDANCE
Devices determining moisture in gas during underground
coal gasgification (Stationary and portable equipment),
4627
Gasification of coal having high meoisture content (Heat
may be provided by nuclear reactors), 5217
MOISTURE/REMOVAL
Coal desulfurization (Coal treated in reducing atmosphere
in fluid bed reactor to partially devolatilize it,
remove all moisture and some HzS and S02), 2043
MOLECULAR SIEVE PROCESS
Removal of sulphur dioxide and NO/sub x/ by molecular
sieve-zeolites. Paper 61, 1848
MOLECULAR SIEVE PROCESS/ECONOMICS
Molecular sieve process (Dehydration and removal of C
dioxide and S compounds from natural gas), 1953
MOLECULAR STRUCTURE/RESEARCH PROGRAMS
Research on the structure of the higher phenols cbtained
from Cheremkhovo coal tar (Research on compasition and
structure of phenols obtained from heavy fractien
boiling at 230 to 3109C), 7428
MOLTEN SALT PROCESS
Economic comparison of processes for producing pipeline
gas (methane) from coal. Paper No. 14 (NONE), 5151
Economic evaluation of COED process plus char
gasification, period of performance April 1971-—April
1972 (Cozl pyrolysis process producin char which is
subsequently gasifid to produce 921 Btu gas), 7180 (EN-
2348)
Molten salt process for SO, cortrol (Flue gas
desulfurization), 2091
Results from pilot tests of the Molten Carbonate Process
for S0, removal (From flue gas), 2090
MOLTEN SALT PROCESS/ECONOMICS
Kellogg reveals new coal gasification figures (Economics
of molten salt proces), 5§41
Kellogg updatec synthetic natural gas process economics
(Economics f molten salt gasification process), 5§37
MOLTEN SALT PROCESS/REVIEWS
Coal gasification (Review aof coal gasification
fundamentals including coal characteristiecs, coal
processing, chemical reactions, and thermodynamics; lew
and high Btu gas productien), 5481 (NP-20097)
MOLTEN SALTS/HEAT TRANSFER
Kellogg cozl gasification process (Gasification process
carried out in presence of molten salt that serves as
heat transfer medium and as catalyst for coal
gasification and hydrogenation reactions; gasificatien
carried out with steam at 1200 psig), 5202
MOLYBDENUY COMPOQUNDS/CATALYSTS
Catalyst for use in destructive hydrogenation of
carbonaceons materials (Use of Mg salt along with
molybdic acid or ZnOd), 2194
MOLYBDENUM OXIDES/CATALYSTS
Role of catalysts in hydrogenation cracking, 2237
MOLYBDENUM SULFIDES/CHEMICAL PREPARATION
Catalysts for destructive hydrogenation (Sulfides of Mo
or W), 2450

N

NAPHTHA/PRODUCTION
Coal can yield low-sulfur fuel oil (Use of H-cozl process
to produce fuel oil and crude naphtha), 6933
Naphtha and gas from ceal, 4892
NAPHTHALENE /ABSORPTION
Purification of a2 coke~aven gas (Purification under
pressure for removal of naphthalene, absorption of
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benzene hydrccarbons and hydroger sulfide,
oxides, and drying), 1775
NAPHTHALENE /DESULFURIZATION

Desulfurization of aromatic hydrocarbons {S impurities
removed from coal tar or fractions containing CeHe,
CeHsCHa, and C,oHg in vapor phase by hydrogenation to
H,S in presence of catalyst), 1283

Purification of coal-tar hydrocarbons {Metallic
thjotungstate catalyst), 589

NAPHTHALENE /HYDROGENAT ION

Relative rates of hydrogenation of polycyclic aromatic
hydrocarbons (Rates for hydrogenation of biphenyl,
naphthalene, anthracene, phenanthrene, chrysene,
pyrene, and caronene in presence of skeleton Ni
catalyst and industrial ferric catalyst), 2935

NAPHTHALENE /PRCDUCTION

American coal-hydrogenation plant (Pilot plant with
simplified flow chart; capacity of 100 tons coal/day;
plant operates at 450 to 5500C), 2913

Chemical by-products from ccal (Froduction of alkenes,
aromatics, H, ammonia, S tar acids; conceptual all-
chemical refinery), 7380 (PB-180878)

Dealkylation of tar oil in the presence of an alumina
catalyst. Effects of pressure and temperature
(Formation of benzene, toluene, xylene, and naphthalene
by hydrodealkylation of methylmaphthalene fraction from
tar oil in presence of Al oxide at €00 to 6500C and H
pressure of 30 to 50 atm), 2948

Hydrogenated coal tar products (Review with 126
references), 3033

Production of chemical raw materials from coal by the
combination of high-pressure liquid-phase hydrogenation
with hydro-dealkylation (Hydrodealkylation of neutral
0il and high-boiling oii that are main products of
liquid-phase hydrogenation of coal; Cr oxide--K oxide=--
Al oxide catalyst at 30 atw and 500 to 5809C; products
include benzene, toluene, xylene, ethylbenzene,
naphthalene, gaseous hydrocarbons), 3014

Production of coal chemicals by the combination of high
pressure liquid phase hydrogenation with hydro-
dealkylation (Production of aromatic chemicals from
coal by hydrogenaton and hydrodealkylation), 3013

Production of chemizals from the anthracene fraction of
coal tar by high-temperature hydrogenation (Study of
hydrogenation in continuous plant of first anthracene
fraction crystallized from coal tar; flow chart
proposed for production of solvents, T4 to C4
aromatics, naphthalene and other products), 2953

Two-stage process for production of chemicals by
hydrogenation of Cheremkhovo coal tar (Two-stajge
(1iquid and vapor phase) process yields 60 to §5%
chemicals ad intermediates (aromatics and C6 to U8
phenols, naphthalzne, diluents, etc.) and 33 to 37X
hydrocarbon gases {alkanes) at H expenditure of 5.7 to
6.0% of coal tar weight), 2954

NAPHTHALENE/RECDVERY

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

Separation of tar, naphthalene, ammonia, hydrogen
sul fide, hydrogen cyanide, and pyridine from coke-oven
gas (Gas scrubbed with ammoniacal liquor), 1175

NAPHTHALENE /REMOVAL

Electrostatic gas purification at the Stuttgart-—Gaisburg
coke oven plant (Efficiency for removal of tar,
naphthalene, NO, light oil, HCN, and H,S), 910

Gas purification (Tar and moisture condensed by spraying
gas with NHy; use of alkaline solution, such as Na,CiO,
to remove H,S, HCN, and NH;), 886

Modern practices in gas purification and hydrocarbon
recovery, 917

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

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

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, naphthalene, nitrogen compounds, and S
compounds removed using steam and oxide or sulfide
catalyst), 1371

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

Scrubbing of cosl-distillation ges ( Removal of
naphthalene, HzS, H,0, and benzene from coal
distillation gas as high pressure), 990

Separating ammonis and hydrogen sulfide from coke-oven
gas (Removal as NH HS), 562

Separation of tar, naphthalene, amwmonia, hydrogen
sulfide, hydrogen cyanide, and pyridine from coke-oven
gas (Gas scrubbed with ammonfacal liquor), 1175

Vacuum carbonate process for recovery of hydrogen sulfide
and cyanides (Removal of H;S, COz, HCN, pyridine, and

removal of H

naphthalene from coke-oven gas by scrubbing with NaCO5
solution), 966
NAPHTHULS /JREDUCTION
Catalytic reduction of tar components by molybdenur
trisulfide. II. Bicyclic hydrocarbons (diphenyl ). III.
Monocyclic phenols. IV, Condensed-nucleus phenols (a-
and B-naphthols) (Effects of pressure, temperature, and
residence time on hydrogenation of biphenyl), 2895
Catalytic hydrogenation of coal-tar components by
molybdenum sulfide (Good yields of benzene below 2s500cC;
phenol, cresols, and ethylphenol reduced with yield up
to 40% ), 297C
NATURAL GAS
Proceedings: energy resource conference, October 24 and
25, 1972 (2nd). Annual rept (Extraction of natural gas
and crude oil; interfuel conversion; Lurgi process;
government role in insuring adequate, reliable energy
supply and transmission and transportation of energy),
5487 (PB--224 750/0)
NATURAL GAS/COAL
Coa! and the present energy situation, 2126
NATURAL GAS/COAL GASIFICATION
Evaluating the Bi-Gas SNG process, £453
NATURAL GAS/CRACKING
Gas generation under pressure from coal, gasoline, and
natural gas (Quantity of steam necessary for
gasification reduced and content of CU lowered by
conversion of CO; cracking of raw gas increased H
content), 4985
Progress 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
NATURAL GAS/DEHYDRATION
Combined dehydration and hydrogen sulfide removal from
natural gas {Girbotol process), 627
Gas dehydration and desulfurization operating problems
(Discussion of liquid glycols and dry desiccants), 1247
Simultaneous desulfurization and dehydration of natural
gas at Coalinga, California (Absorbing solution
containing NH,CH,CH,OH, diethylene glycol, and H,0),
752
NATURAL GAS/DESULFURIZATION
Alkazid process (For selective absorption of H sulfide
and for the simultaneous removal of H sulfide and C
dioxide at atmospheric or higher pressures), 1958
Benfield process (Removal of C dioxide, H sulfide, and
COS from sour natural gas and raw gases produced during
manufacture of substitute natural gas by partial
oxidation of coal or oil or by naphtha reforming), 1957
Catalytic oxidation of hydrogen sulfide to sulfur dioxide
in purifying natural gas (Using N{, Pb, Bi, Ag, Mo, and
Al in all combinations as catalysts), 672
Combined dehydration and hydrogen sulfide removal from
natural gas (Girbotol process), 627
Cyclic adsorption process or recovery or removal of
hydrogen sulfide from natural gas (Adsorption in a
series of Si0z-gel beds), 1045
Cyclic adsorption process for removing hydrogen sulfide
from natural gas (Adsorption on Si0, gei), 1029
Desulfurization of hydrocarbon gases (Natural gas treated
with liquid hydrocarbon to remove thiols; liquid
hydrocarbon treated with NaH to remove thiols), 817
Desulfurization and dehydration of natural gas, 797
Desulfurizing industrial gases (Gas purified by passage
through fluidized bed of Fe oxide catalyst), 1333
Developments in the removal of hydrogen sulfide from
natural and (petroleum-) refinery gases (Use of carbon
black, K3;P0,, Fel, and amine or phenclate treatment),
570
Drying and desulfurization of gases under pressure
(Removal of HpS from natural gas under pressure by
absorption), 1037
Engineering and construction of Santa Maria Valley
{absorption] plant (Use of Fea0; to remove H,S by
formation of Fe,Ss which, in presence of 0, gives Fe,0,
and S), 647
Gas dehydration and desulfurization operating problems
(Discussion of liquid glycols and dry desiccants), 1247
Giammarco——-Vetrocoke processes (Gases, such as natursl
and synthesis gas, freed from CO, by treatment with
alkali carbonate solution containing As;03; HpS removed
by treatment with alkalil arsenites and ersenates; S is
removed by filtration; economic analysis), 1135
Giaamarco Vetrocoke--sulfur process (Continuous removal
of H sulfide from natural gas or synthesis gases by
scrubbing with solution of alkali arsenate or
arsenite), 1952
Hot potash process purifies gas at Lone Star's Fashing
plant (Removal of H,S and CO,; final purification using
aqueous monoethanolamine solution), 1123
Hot potash~amine treating of sour gas at Fashing plant
(Description of operation of purification system for
natural gas), 1197
Hydrocarbon synthesis (Conversion of synthesis gas to
hydrocarbon mixtures; desulfurization by scrubbing with
HOCHZCH,NH,, or (HOCH,CHz );NH), 6408
Hydrogen sulfide removal and recovery fros natural gas

(Cyclic adsorption process with 2 activation cycles),
1124




Lezcqg is 2 source of natural gas and sulfur (Gas conteins
Iight hydrocarbons with 15.2% HyS and 9.6 COp; HpS
removed by Girbotol process and converted to § by Claus
methad}y, 11853

Mclecular sleve procecs (Dehydration and removal of C
dioxide and £ compaounds from natural gas), 1853

Nstural g2s pracecsing plant (Separation of gaseous
compounds and liquid condensate; production of fuel
gasy stzbilized condensate for gasoline blending, low
pressure gas Lar industrial and domestic fuels,-and
elemental S3 h;5 abzaerbed frow gasescus streams with 208
aqueous moncethanoclamine and oxidized to §), 1142

Naturat-gas desulforizztion. IV. Iran—sponge
desulfurization gaine papularity, 965

New sulfer process (Remaval aof HpS from natural gas), 776

New two-way pracess sweefens gas and recovers sulfur
( Townsepd process<}, 1088

Operating prabtlem:s in gzs treating for hydrogen sulfide
remcval (Corrcsion problems in desulfurization of
natural gas), 759

Grganic sulfur and itz eliminztion (Organic § compounds
eliminated by physical zbsorption by solvents, chemical
rezction with solutf{ons, adsorption by solids,
catalytic hydrogenation or oxidation, or reaction with
solic metzlliz oxide; review of principal methode),
140+

Practicazl design considerationz for gas purification
processes (Use of amine, Fe sponge box, and K CO3
processes for removing H;S end COp from natural gas),
1077 .

Practical design considerations for gas purification
pracesses (Comparison aof amine, iron sponge, and hot
potash methods), 1087

Purification of gases (Eguipment; stepwisz method), 993

Perification of sour gasz in South Arkansas (Reduction of
H,S cantent af nztural gag), 642

Purificatlos af combucstible gases from sulfur compounds
(Reroval of Hp5 by As--sada method), 1064

Purification of gases (Washing with polar organic ligquid
to remaove H,S, organic § compounds, etce.; CHzOH is
preferred absarber), 1127

Periflcation of commercial gazes at elevated
tenperatures. II« Simultaneous removal of hydrogen
suifide and organic sulfur (Use of Cu--V-clay and Cu——
Cr-clay), 42%

Purifyving nzatural gases {Natural gases cooled in presence
neutral palar organic solvents, such as CHzOH or
acetane, and washed with them and (or) nonpolar
solvents), 11695

Purisol proces: (Removal of acid gases from syngas and
ratural gzs sireams using physical absorption in N-
methylpyrralidone), 1966

Futtiny to work the natural gas deposits at Lacq (Gas
conteing 20% by volume Ha8 ard 9.7% CO,; acidic gases
remaved by mone— zpd diethsnolamine, conversion of HpS
te & by Claus process, and recovery of higher
hydrocarbons )y 1157

Recavery of =nulfur fram hydrogen sulfide—containing gases
(Recavery fror ccal gas, cil gas, or producer gas in 3—
step procecss; dilnte Na,Cli; used as absorbent for HpSs
H.S stripped from absorkent by Seatoard process; gas
then scrubbed with solutien of pieric acid and NaCO3z
to axidized H,5 to 8), 1263

Fecovery af hyvdragen sulfide from natural gas (Cyclic
adsarption process using 5i0z gel), 1164

Femoval and reocovery of HzS from natural gas by
contacting with agqueous solution of KzPO,, 447

Removal of hydpecgen sulfide from industrial or natural
gases with vacavery of elemental sulfur (S recovered
from H S—cont2ining gas with minimum amount of
thigsulfate fermation by absorption in H3BOz solution
containing axidation catalyst; eguipment), 1173

Fesoval of hydrogen sulfide from gases — documentation
for 1965 (Review of ab=arption and scrubbing methods),
1457

Rerowval of carhbon diexide and hydrogen sulfide with
gotas=sium carbonate, 1270

Remcval af prgenic sulfur compounds from hydrocarbon
gases (By passage through Si0; gel), 991

Removal of arganic sulfur campounds frem gas mixtures for
synthesig. XI. Remavzl af carbon disulfide and
thiophene frem water gas and natural gas (Ni, Cu, and
Sn catalysts for removel of CSp; Fey Niy, Cu, Mn, Cr,
Aly 2nd Mg catalystis for removal of thiophene), 685

Removal of axidizable sulfur compounds from gas (Use of
Kaclin, Al,03, Fe, or their oxides as catalysts), 811

Removal of hydrogen sulfide from natural gas (Review of
processes including Fe oxide, ferrox, Ni, Thylox,
Seahoardy phenolate, czustic seda, lime, and aqueous
amine )y 1205

Remcvz]l of organic sulfur compounds from gas mixtures for
synthesis. XII. Removal of ethyl mercaptan and ethyl
sulfide from hydrsgen, natural gas, and cracking gas
(Ethyl merzaptan easily removable by Fe, Ni, Cu, Mn,
Cry Aly 2and Mg catalysts; diethyl sulfide removable by
Cu and Ni catalysts), 686

Rencving hydregen sulfide from natural or other gases
(Using aquecus soluticn of NaCl containing dissolved
CalUH)z)y 338

Remaving hydrogen sulfide from hydrocarbon gaseg such as
Texax natural gas (By passing over an absorbent
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material (Fullerts earth) impregnated with an aqueous
solution of an inorganic acid (HpS0,) and ions of a
metal (insoluble sulfide of Cu, Cd, Ag, Hg, or Pb)},
this aqueous solution havirg low pH}, 585

Selective removal of hydrecgen sulfide from natural gas
containing carbon dioxide (Method described that gives
conversion of 90% of the H,S to sulfides to leave gas
with HyS content of 1 g./m3), 1284

Selective adsorption to remove H,S (Use of Ca
aluminosilicate to more economically sweeten naturel
gases with COp/HS above 3:1 than by use of amines),
1237

Separation of hydrogen sulfide from methane or natural
gas (Gas siream of CH, containing <6 moleX HoS
subjected to at least 450 pe.s.i. and temperature low
enough to form 2 liquid phases, one rich in CH, and one
in HpS; HpS solidified by cooling to <~1610), 1178

Simultaneous desulfurization ard dehydration of natural
gas at Coalinga, California (Absorbing solution
containing NHRCHCH,O0H, diethylene glycol, and Hy0),
752

SNPA-DEA process (Removal of H sulfide™and C dioxide from
raw gas streams at operating pressures of 500 psig or
higher), 1963

Stretford process (Sweetening of natural and industrial
gases bycomplete removal of H sulfide and partial
removal of organic S compounds), 1950

Sulfinol process (Removal of acidic gas constituents such
as H sulfidey C dioxide, and mercaptans from neutral,
refinery, and synthesis gases), 1962

Sulfur dioxide (Removal from effluent gases and recovery
of useful products), 635

Sulfur recovery from Turner Valley (natural) gas (Removal
of Hp0 and €O, by scrubbing with cold mono-or
diethanolamine), 796

Sulfur removal from industrial gases (Gas scrubber with
variable free diameter; desulfurization of natural
gas)y 984 .

Texas Coe« builds hydrogen sulfide-removal plant (Using
iron oxide sponge in water), 546

Three ways to purify gas (Removal of § compounds from
naturzl gas by use of amines, Fe sponge, or hot KyCOg;
advantages and disadvantages of each method;
economics), 1116

Treatment of natural gas at Lacqg (High H;S content
reduced by ethanolamine treatment; by-product is S; gas
dried and cooled for fractionation), 11859

Water washing for acid gas removal {(Design and econcmic
report on use of Hp0 to remove HS and CO, from natural
gas; process particularly effective for high HzS/CO,
ratios), 1152

NATURAL GAS/ENERGY RESERVES
Western states plan huge fossil fuel development, 5608
NATURAL GAS/PRODUCTION

Advanced methods of oil and gas production from fossil
fuels. Subpanel report VII used in preparing the AEC
Chairman's report to the President, 5553 (WASH-1281-7)

Conversion of coke oven gas to a gas interchangezble with
natural gas (Conversion of coke—oven--water gas mixture
to gas equivalent to natural gas requires 2 steps),
1410

NATURAL GAS/PURIFICATION

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

Benfield process (Removal of C dioxide, H sulfide, and
COS frem sour natural gas and raw gases produced during
manufacture of substitute natural gas by partial
oxidation of coal or oil or by naphtha reforming), 1857

Cleaning and purification of gas by ethanclamines
(Removal of CO; and HpS; review with 29 references),
899

Desulfurization of gas in the McKamie field, Arkansas
(Absorption in 20 to 25% solution of ethanolamine), 648

El Paso Natural’s San Juan River plant gets gas from two
sources (Removal of HzS and CO. using moncethanolamine-
diethylene glycol solution), 847

Giammarco-—Vetrocoke processes (Gases, such as nratural
and synthesis gas, freed from CO, by treatment with
alkali carbonate sclution contazining Ass03; HzS removed
by treatment with alkali arsenites and arsenates; S is
removed by filtration; economic analysis), 113§

Hot potash process purifies gas at Lone Star's Fashing
plant (Removal of HzS and Clp; final purification using
aqueous moncethanolamine sclution), 1123

Hot potash—aminre treating of sour gas at Fashing plant
{Description of operation of purification system for
natural gas), 1197

Molecular sieve process (Dehydration and removal of C
dioxide and S compounds from natural gas), 1953

New potassium carbonate process (Removal of CO, and HpS
from natural gas by scrubbing with aquecus KpCOz
sclution), 1190

Practical design congiderations for gas purification
processes (Use of amine, Fe sponge box, and KyCOs
processes for removing HpS and CO> from natural gas),
1077

Purification of gases containing hydrocarbonz and

.
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hydrogen sulfide (By low~temperature absorption with
toluene or xylene), 1049

Purification of gases (Equipment; stepwise method), 993

Parifying natural gases (Natural gases cooled In presence
neutral polar organic solvents, such as CHj3OH or
acetone, and washed with them and {or) nonpolar
solvents), 1165

Removal of hydrogen sulff{de and carbon dioxide from
hydrocarbon gases (Using B, f*-hydroxy amino ethyl
ether or a mixture of monocethanolamine and diethylene
glycol ), 933

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

Removing carbon dioxide, hydrogen sulfide, etc., from
gaseous mixtures such 8s coal gas, natural gas (Using a
solution of a compound of an alkali-forming metal and a
phenol in properties to form an immiscible phase in the
absorbent liquid), 389

Removing moisture and acid gases from natural gas, etc.
(By contact with an absorbent composed of a liquid
polyhydric alcohol, an aliphatic amine, and water), 529

SNPA-DEA process (Remaval of H sulfide and C dioxide from
raw gas streams at operating pressures of 500 psig or
higher), 1963

Sulfinol process (Removal of acidic gas constituents such
as H sulfide, C dioxide, and mercaptans from neutral,
refinery, and synthesis gases), 1962

Water washing for ac{d gas removal (Design and economic
report on use of Hp0 to remove H,S and CO, from natural
gas; process particularly effective for high H,S/CO,
ratios), 1152

NATURAL GAS/RESEARCH PROGRAMS

Advanced methods of oil and gas production from fossil
fuels. Subpanel report VII used in preparing the AEC
Chairman's report to the President, 5553 (WASH-1261-7)

Buresu of Mines Znergy Program, 1972. Information
circular, prepared in cooperation with Morgantown
Energy Research lenter, WV, and Bartlesville Energy
Research Center, OK. See also Energy Program 1971, PB--
211 455 (Review of 20 research areas by Bureau of
Mines), 5488 (PB--224 399/6)

Bureau of Mines energy program, 1972 {Review of research
in 20 major areas. 185 refereces), 17 (BM-IC--8612)

NATURAL GAS/SCRUBBING

Newest sulfur-recovery process (Process cannot be carried
out with gases containing excessive amounts of CO,),
1055

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

NATURAL GAS/SYNTHETIC FUELS

Optimization of coal gasification processes for synthetlic

natural gas production, 5326
NICKEL/CATALYSTS

Activating action of ammonia upon the reduction and
activity of nickel catalysts (Benzine synthesis from CO
and Hp), 3174

NICKEL HYDROXIDES/CATALYSTS
Role of catalysts in hydrogenation cracking, 2237
NITRIC ACID/CHEMICAL REACTIONS

Desul furizing coal, especially to reove pyritic sulfur
(Pyrites converted by 5% nitric acid to Fe(III)
sulfate; process temperature is 789), 1527

NITROGEN/DISTRIBUTION

Distribution of carbon, hydrogen, nitrogen, sulfur, and
oxygen in the hydrogenation products of an eocene brown
coal (110 atm and 4700 in presence of Fe,0;), 2206

NITROGEN/PRODUCTION

Evolution of gases from subbituminous coal (Coal heated
at 2.89/min from 150 to ca. 10009; gases studied were
O, Ny COy C dioxide, H, methane, ethane, propane, and
ethylene; preheating to 60009 would produce useful gas
and some tar products and leave char that is useful for
reduction), 7143

Industrial production aof gas mixtures for large—scale
chemical synthesis (Review; production of H,~-N, and
Hz~-CO by water gas process}, 3376

NITROGEN/REMOVAL

Chemical removal of nitrogen and organic sulfur from coal
(CeHgNO, appears to be most efficient solvent for
removal of organic S; particle size has no discernible
effect), 1676

Evaluation of beta radiation as a hydrogenation catalyst.
Interim technical status report No. 3, September 1--
December 31, 1962 (Hydrocracking of coal derivatives),
2980 (NYD-10186)

Evaluation of beta radiation as a hydrogenation catalyst.
Interim technical status report, March 1, 1962--0Oct 31,
1963 (Effects on hydrorefining, removal of N and S from
distillate oi{ls derived from hydrogenated coal
extract), 2997 (NY0-2978-34)

Kinetics of the hydro-removal of sulfur, oxygen, and
nitrogen from a low temperature coal tar (Batch
hydrogenolysis of S, O, and N compounds in presence of
W sulfide catalyst indicates that the hetero-atoms can
be completely removed at S000 and 1500 psi; 13
references ), 1431

Recovery and ut{lization of nitrogen and sulfur produced
in coal carbonization (Recovery as useful products),

688

Removing nonconbustibles from fuel gas {Removal of excess
N by scrubbing with liquid SD,; amine scrubbing;
activated C), 717

NITROGEN/SULFUR

Evaluation of beta radiation as a hydrogenation catalyst.
Interim technical status report, March 1, 1962--Oct 31,
1963 (Effects on hydrorefining, removal of N and S from
distillate ofls derfved from hydrogenated coal
extract), 2997 (NY0-2978-34)

NITROGEN COMPOUNDS/CHEMICAL REACTIONS

Kinetics of the hydro-removal of sulfur, oxygen, and
nitrogen from a low temperature coal tar (Batch
hydrogenolysis of S, O, and N compounds in presence of
W sulfide catalyst indicates that the heterc-atoms can
be completely removed at 5009 and 1500 psi; 13
references ), 1431

NITROGEN OXIDES/ABSORPTION

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 suftable absorbers), 1406

NITROGEN OXIDES/POLLUTION

Radiative flame cooling for reduction of nitric oxide

emissions (From fossil fuels), 2119
NITROGEN OXIDES/REMOVAL

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

Electrostatic gas purification at the Stuttgart--Gaisburg
coke oven plant (Efficiency for removal of tar,
nephthaiene, NO, light oil, HCN, and H,S), 910

Evaluation of the fluidized bed combustion process.
Volume I. Summary report. Report for 15 Nov 1969--15
Nov 1971 (Reductfion of S0, and nitrogen oxide contents
of flue gasea by fluidized bed cosi gasification
process), 5243 (PB--211 494)

Exemination of simultaneous removal of sulfur dioxide and
ritrogen oxides in stack gases by ammonia (Use of
activated manganese for desulfurization), 1993

Gas purification, especially desulfurization and sulfur
recovery (Review of methods for removing dust, tar,
NHy, Ce¢Hay NI, and S. 55 references), 544

Mathematical model for simulation of the dynamic behavior
of the Tyco process for SO, and NO/sub x/ removal, 2009

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

Purification of fuel gases (Removal of H,0, 0O,, H,S, SO,,
NH3, HCN, NO, and organic compounds), 773

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

Reduction of atmospheric pollution. Volume 1. Main
report. Final report June 1970--June 1971. See also
Volume 2, PB--210 674 (Reduction of S0., nitrogen
oxide, and particulate emissions in flue gas by use of
fluidized bed coal combustion process with added
limestone or dolomite), 1597 (PB--210 673)

Reduction of atmospheric pollution. Volume 2. Appendices
1-3, Final report Jun 1970-~Jun 1971. See alsoc Volume
1, PB--210 673 and Volume 3, PB-~210 675 (Reduction of
SO0z, nitrogen oxide, and particulate contents of flue
gas by fluidized bed combustion of coal), 1595 (PB--210
674)

Reduction of atmospheric pollution. Volume 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)

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

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

Removal of traces of acidic components from gas mixtures
(Alkali metal carbonate or other alkaline solution used
as absorber for trace amounts of H,S, HCN, NO;, etc.),
1230

Removal of acidic constituents from gases (Removal of
HCN, H,S, and NO from coke-oven gas using hydrated
FeO), 932

Removal of SO/sub x/, NO/sub x/ gas by active carbon
(Flue gas purificatjon), 2052

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

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

Survey of methods of controlling stack gas emissions from
power plants (Removal of N and S oxides), 1638 (PB-
227860/4GA )

Technology and use of lignite. Information circular, pudb.
in proceedings: Bureau of Mines--University of North
Dakota Symposium, Bismarck, ND, 12-13 May 1971
(Ligquefaction of lignite and removal of nitrogen oxides
and sulfur oxides from flue gases), 6985 (PB--211 826)

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

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




NUCLERR POWER PLAMTS
Aaseasing advanced methods of generation, 5403
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OIL DRILLING/RESEARCH PROGRAMS
Advanced methods of il and gas production frem fossil
fuels. Sabpanzl report VII used In preparing the AEC
Cheirpan's repart to the President, 5583 (WASH-1281-7)
gIit SANDS/DLSAILLFTIDN
Liquid hydrocarbtons by dry distillation of bituminous or
cil~contalning materials (Dry distillation at 450-6500
cf cozl, ligrnite, cil shale, or oil sard), 7161
OIL SHALE/SOLVENT EXTRACTICN
Sclvent extraction of ¢il-bezring shales, coals, and
lignites, 7302
OIL SHALES/AVAILABILITY
Oil shaley coal, and the energy ecrizis, 1981
CIL SHALES/CARBONIZATION
Carbenizing materials such 2¢ c¢oal, oil shale, etc. (Air
blown throuah granular layer at carbonrizing
temprature ), &2
Licuid fuels from coal, other fossil hydrocarbons
{Proceszzes under development by different companies for
commercial converszlion of cozl into liquid fuels;
econcriie analyses of coal and oil shale precessing),
6803
OIL SHALES/CHEMICAL COMPOSITYION
Pctential pollutants in foscsil fuels. Final rept
(Compasition af typical US fossil fuels by source
locatian), 1934 (PE-—225 03%9/7)
OIL SHALES/COKINCG
Ccking prccess and apperatusg (Recovery of distillates and
smckeless fuel residue), 23
0IL SHALES/COMPARATIVE EVALUATIONS
Ccal gainz favour as new source for liquid fuels (Coal
has taken lead over shale ail as supplementary source
cf bydrocarbon eneray in the USL: economiec), 6839
OIL SHALES/CRACKINCG
Motor fuel from coazl and ail shales, 7060
GIL SHALES/DISTILLATIGON
Apparatur far cestructive distillation of cozl, shale,
etc. (Apparatus using horizontal retort and endless~
chain conveyer)y 22
Distilling solid carbonzcecus materials (In contact with
superheated wteam and heated refractory material), 26
Distilling salid carbonacecus materials, 7086
Liquid hydrocarhens by dry distilletion of bituminous or
oil-cantaining materials (Dry distiliation at 450-6500
af coal, lignitey 0il shale, or o0il sand), 7161
Preccess and apparatus or recovering petroleum products
frem shaley stc. (Distillation of mixture of oil shale
and coal; secrukbing of gasecus products, hydrogenation
of cilu)y 25
OIL SHALES/ENERGY CONVERSION
Instrumentation systems development for in situ
processing (Energy sources), §504 (SLA-73-919)
0IL SHELES/ENERGY RESERVES
Western states plan huge Tossil fuel development, 5608
dJIL SHRLES/EXPLORATION
Synthetic fuelsz: «ill governrent lend the oil industry a
handy B5E01
GIL SHALES/GAS FUELS
Coal znd oll-thzle processing and combustion. Subpanel
report V used in preparing the AEC Chairman's report to
the Presidert, 2064 (WASH-1281-5)
OIL SHRELES/GARIFICATION
A.Gu.fs caozl gesification research, 5349
Rdvances in syvnthetic fuels technolegy (Pregress report
on production of synthetic liquid fuels from coal and
oil =shale}, 3%98
Carborization and gasificzation of carbonaceous solids
(Carbanzececus maeterials carbonized in fluidized bed to
remove part af veolatiles), 168
Cese for synthetic pipeline gas from ceal and oil shale,
508€
Cozl gasificetion (Use of fluidized bed), 4122
Effect of preheating on the thermal conductivity of
blocks af Nozcaw ceozl and af oil shzle (In relation to
underground gasification), 4444
Experimentz]l appliecation of shale to ga“xflcatlon in
Hilger gas producers and sn attempt to utilize the
cbtained gas in the Siemens—-—Martin furnaces of the
Putilov steel mill (Uperation using 25% coal and 752
shale )y 3170
Casification of solid fuel with superheated water vapor
(Gaesification of semicuke (brouwn coals and shales),
anthracite, and charcaal; feed rate of steam was 20-200
g/min at €650-100008), 4€39
Gasificatfion of solid fessil fuels in a microwave
dischargs (Extent of gasification depended on C content
af =alid}, 5210
Gasification of coal and oil shale, 4220
Gesificationcof Muscow coals and fuel shales underground,
33505
Gasi{fication of fossil fuels in 2 microwave discharge in
argon {Chief products were H and CO with methane,
acetylene, and ethylene 2tz major hydroccarbens), 5206
Gasifjcation of solid carbeonaceous materials (Two—stage
process far coal, lignite, oil shale, etec.), 3947

693 . OIL SHALES/RESEARCH PROGRAMS

Heat—transfer phenomena and the combined method of the
underground gasification of oil shale, 4678
Main results of the work of the Institute of Combustible
Mirerals, Academy of Sciences USSR, on underground
gasification of fuels, and tasks for future research
(Gasification of brown coal, hard coal, and ail
shales), 4445
Method of underground electrolinking and
electrocarbonization of mineral fuels (Patent), 4490
Process of underground electrccarbonization (Results of
studies on coal and oil shale), 3890
Situ recovery for carbonaceous depesits (Underground
gasification of coal or shale; patent), 4781
Slurries of solid carboniferous fuels (Equipment), 5529
Synthetic fuel studies (Underground gasification of coal
and oil shale), 3945
Synthetic natural gas in the US energy balance. Part 2
(Tabulation of SNG projects in USA (April 1973)), 5482
OIL SHALES/HYDROGENATION
A«G+sAs coal gasification research, 5349
ACS symposia show coal still has many uses (Brief
abstracts of papers on preparation of humic acids,
manufacture of phthalic anhydride, hydrogenztion of
shale oil, 'upgrading of iron concentrate, ete.), 2577
Conversion of solid fassil fuels intc hydrocarbons
(Production of liquid fuels, city gas, and chemicals),
3010
Conversion of fossil fuels to liquid fuels (Liquid fuels
sufficient to satisfy current (1966) and future markets
can be produced, from USA extensive carbonaceous
deposits), 6819
Destructive hydrogenation of coal, etc. (Treatment of
coal, wood, o0il shale or other solid carbonaceous
material with stream of H at 4509 and 200 atm), 2406
Destructive hydrogenation of coaly etc. (Treatment with H
at 4509 and 200 atmospheres pressure until tarry
praduct is obtained after filtration further treatment
with H in presence of catalyst), 2407
Gasoline and other fuels from coal and oil shale
{Review), 2327
Hydrogenation.of topped~crude and of petrcleum cracks
residues, primary shale and coal tars, asphalts and
phenols (29 references), 2340
Hydrogenation reaction of coal anrd lignite. Reactlons aof
the catalytic high—-pressure hydrogenation of coal and
o0il and their control (Outline of chemical and physical
process occurring), 2607
Liquid fuels from cecal, other fossil hydrocarbons
(Processes under development by different companies for
commercial conversion of coal inte liquid fuelss
economic, analyses of coal and oil shale processing),
6803
Process and apparatus or recovering petroleum products
from shale,y etc. (Digtillation of mixture of 0il shale
and coal; scrubbing of gaseous products, hydrogenation
of oils), 25
Some studies of Bhio coals, shales, and oils
(Posgibilities of producing from coal, oil shales, and
tar oils), 2710
OIL SHALES/LIQUID FUELS
Coal and cil-shale processing and cambustion. Subpanel
report V used in preparing the AEC Chairman's repcrt ta
the President, 2064 (WASH~1281-5)
0IL SHALES/MINING
Development of torbanite in South Africa, 24
Fracture of coal and oil shale for in—-situ preocessing or
remote removal: a proposal support document, 5522 (SLA-
73-946)
OIL SHALES/PROCESSING
Process and apparatus for recovering oil from shales,
etc. (Distillation of shales, cracking of heavier
fractions), 27
0IL SHALES/PYROLYSIS
Coal gasification. TOSCOAL process for low temperature
coal pyrolysis (Shale or coal heated and conveyed
uplift pipe by concurrent flow with hot flue gas from
ball heater), 5332
Perspectives of utilization of pulverized fuel for
production of technical and heating gas (Pyrolysis
carried out in tubular reactors with exterior heating;
flow of steam used to carry fuel dust through reactar;
fuels are good raw materials for gas production;
calorific value of raw gas from bituminous shale wes
>2500 Kcal/m3; achieved complete decomposition of tar
and increased yield of light gasoline), 7117
Pyrolytic conversion and coking of finely divided solid
bituminous material and hydrocarbon oil (Fractisnation
of products; design of apparatus), 7077
0IL SHALES/RESEARCH PROGRAMS
fdvanced methods of o0il and gas praoduction from fossil
fuels. Subpanel report VII used in preparing the AEC
Chairman's report to the President, 5553 (WASH-1281-7)
Bureau of Mines Energy Program, 1972. Information
circular, prepared in cooperation with Morgantown
Energy Research Center, WVs; and Bartlesville Energy
Research Center, 0OK. See also Energy Program 1971, PB~-
211 456 (Review of 20 research areas by Bureau af
Mines), 5488 (PB~-224 399/6)
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Bureau of Mines energy prcgram, 1972 (Review of research
in 20 major areas. 185 refereces), 17 (BM-IC--8612)

Review of Bureau of Mines energy program, 1970, B.
Linville (Bartlesville Energy Res. Cent, OK) (Includes
bibliograpny), 14 (BM-IC--8526)

Synthetic Liquicd Fuels. 1948 annual report of the
Secretary of the Interior. I. 0il from ccal (0il from
coal; oil from cil shale; liquid fuels from
agricultural residues; and seccndary recovery, and
petroleum chemistry and refining research), 6289

CIL SHALES/RETORTING

Apparatus (with groups of spaced retorts) for heating
coal, shale, etc. (Design), 7076

Development of torbanite in South Africe, 24

Relations between the composition of retortable
carbonaceous minerals and their yield of crude oil,
5689

CQIL SHALES/REVIEWS

Gasoline and other fuels from coal and oil shale

(Review), 5729
OIL SHALES/SULVENT EXTRACTION

Extracting coal or oil shale (Digestion in NaOH followed

by extraction of oily constituents), 7279
OILS

Catalytic destructive hydrogenation of coals and tars in
Germany with convarsion almost entirely to low-boiling
products, 2499 .

OILS/AROMATIZATION

Aromatization of heptane-heptene fraction from Fischer--
Tropsch synthetic oil. I. Selection and durability of
catalysts, 805

DILS/CHEMICAL COMPOSITION
Study of the tars and oils produced from coal, 7411
JILS/CRACKING

Catalytic cracking of oils from low-temperature brown-
coa} tar (Catalyst is mixture of Si0, and Al 0,;
cracking at 4300), 7113

Catalytic cracking of the oil from brown coal tar
(Hydrated synthetic aluminium silicate catalysts), 6568

Cracking of middle ofl from the Fischer-Tropsch process
(Thermofor and catalytic cracking), 6152

Gaseous and liquid fuel problem (Cracking methods of
Dubbs, Sabatier, and Mailhe), 7047

Production of benzine and colloidal fuel residuum by
direct cracking of coal-oil fuel, 5699

OILS/DECOMPOSITION

Catalytic decomposition of coal light oil (Liquefaction

of Kawakami coal), 5999
OILS/DEHYDROGENATION

Refining, hydrogenation, and dehydrogenation of oils from
low-temperature gasification of brown coal (Suitable
catalysts based on Ma, Co, Fe, Pt, Re, Cr, or Al
compounds ), 4593

OILS/DESULFURIZATION

Desulfurization technique of flue gases in Japan
(Discussion of processes in use or under pilot plant
tests), 1661

Production of low sulfur fue! oils from Utah coals (Fuel
oils containing 0.5 and 0.25%= 5 were produced by
desulfurization of whole oil}), 7003

Purifying hydrocarbons (At 320 to 380°C using activated C
and powdered Nf or Cu), 563

Sulfur removal and recovery from fuels (Review of
inaugural conference), 868

Treatment of gases and liquids (Patent), 2115

OILS/DISTILLATION

Notes on the constitution of heavy cil from the
hydrogenation of bituminous coal (Fractionation
products of heavy oils), 6187

Synthesis of gasoline from carbon monoxide and hydrogen.
LXVIII. Analysis of the synthetic oil by fractional
distillation (2), 6059

OILS/FILTRATION

Filtering oils from destructive hydrogenation products,

etc., 5656
OILS/FRACTIONATION

Liquid fuels (Fractionation catalyzed by Ni-Cr alloy),

5676
OILS/GASIFICATION

City-gas generation by simul taneous gasification of coke
and oll (Gasffication in water gas generator), 4298

Hydrogasification of carbonacecus material (Materials
such a&s coal, tar, petroleum residues, cils, and chars;
production of high calorific value gas using Al
chloride catalyst), 5218

OILS/HYDROGENATION

Action of catalysts in the high-pressure hydrogenation of
phenols and hydrocarbons (WS;, MoOj, MoSy, CoS, and Zn$S
as catalysts), 2236

Catalytic hydrogenation of phenolic oil in low-
temperature tar. II. Effects of hydrogenating
conditions (Powdered nickel catalysts), 2311

Catalytic hydrogenstion of phenolic oil in low-
tenperature tar. VI. Comparison of each fractfon from
phenolic oil, 5823

Catalytic hydrogenation of phenolic oll in low~
temperature tar. IV. Effect of catalysts on the
composition of hydrocarbons formed (Use of Mo oxide,

Ni,03, and I as catalysts; addition of S to Mo oxide to
increase gasoline content and naphthalene
hydrocarbons), 2481

Conversion of solid and liquid fueils, etc., intc wore
valuable liquid products (300 to S00°2; 20 atm
presaure ), 2216

Conversion of middle cils (end b.p. 325-3500) into
benzines by treating 30-50% of crude material with
hydrogenating gases at 350-450° i{n presence of
catalysts; sulfides ¢f Ni, Co, Fe, Zn, Mn, 2507

Destructive hydrogenation {Catalysts contasining 3
constituents: Zn or Mg oxide or Zn sulffide; oxides and
sulfides of Ni and Co; oxides of V and metals of 6th
group), 2250

Destructive hydrogenation of materials such as brown
coaly tar, or oil residues (At about 500° and at least
20 atm pressure using ammonia as a catalyst), 2253

Destructive hydrogenation (Using Fe, Ni, Mo, Cr, Sn, or
their compounds as catalysts), 2187

Destructive hydrogenation of bjtuminous materials uch as
coaly tar, and oil (At 50 atm in presence of catalyst
containing two constituents one comprising Ag, a
mixture of Cu with Zn, or a mixture of Cu with Cd),
2157

Destructive hydrogenation (Production of benzines from
middle cils containing phenols by fractionation and
hydrogenation 2t 370 to 4402 in presence of Mo and 2n
catalyst), 2453

Destructive hydrogenation of materjals such as brown
coaly tar, or oil residues (At 300-7000 and at least 20
atm pressure using nitrides of Cr, Mn, Sit, Ti, or V as
catalysts), 2254

Destructive hydrogenation of bituminous materials such as
coal, tars, or oils (Greater than 20 atm pressure and
4500 temperature using Ru, Pt, Pd, or Ag deposited on
support of Mgd, magnesite, or Cr oxide as catalysts),
2158

Destructive hydrogenation (400 to 7000, Al, Si, Cu-Fe,
porous carbon, silica, hydrosilicates, alumina and
mangnesia catalysts), 2249

Destructive hydrogenation of carbonaceous substances (250
to 7009 and 100 to 500 atm pressure; W catalysts), 2210

Destructive hydrogenation of bituminous materials (Using
solid, finely divided catalyst of tungstic acid,
molybdic acid, and 2n0), 2256

Destructive hydrogenation (At 250 to 700°C and 100 to 500
aim pressure in presence of Mo catalyst and H,S), 2197

Destructive hydrogenation of various carbonaceous
materials such as tars, ofls, coal, etc (At 300-700°
and at least 20 atmospheres pressure using a catalyst
contaning a heavy metal sulfide together with a2 free
heavy metal and a difficultly reducible metal oxide),
2348

Development of the technique of the hydrogenation of
solid fuels and of their by-products (Hydrogenztion of
fuel at 300 to S500° and simultaneously fractionating
products; hydrogenation catalyst of Fe sulfide
supported on activated C), 27311

Evolution of the technique of the hydrogenation of coal
and heavy oils (Review), 2605

Hydrocarbon of oils from coal, tar, oil, and their
products (Hydrogenation of fraction with b.p. >3000C
using halide catalysts and alkaline earth compounds;
fluid residue treated at 20 to 100°C with 0.5 to 2%
halogen-free alkali{ or NH, salts (sulfates, phosphates,
or carbonates}), 2645

Hydrogasification of carbonaceous material (Materials
such as coal, tar, petroleum residues, oils, and chars;
production of high calorific value gas using Al
chloride catalyst), 5218

Hydrogenation of coal, tar, oils, etc. (At 100 atm and
460 to 490°C using Mo catalyst, addition of I
compounds ), 5694

Hydrogenating carbonaceous materials (Halogen or S
compounds of solid metalloids or of NH, as catalysts;
compounds of P, Se, Te, As, Sb, Si, Zr, and B as
catalysts), 2475

Hydrogenation of topped-crude and of petroleum cracks
residues, primary shale and coal tars, asphalts and
phenols (29 references), 2340

Hydrogenation reaction of coal and lignite. Reactions of
the cataiytic high-pressure hydrogenation of coal and
ofl and their control (Outline of chemical and physical
process occurring), 2607

Hydrogenation of coal, tar, or oil at 300 to 7009 at 20
atm pressure {n presence of Mo or Zn catalyst, 2198

Hydrogenation of carbon and oils (Emphasis on
accelerating action of catalyzers), 2316

Hydrogenation of COED process coal-derfved oils
(Hydrogenation at 3000 psig over fixed bed of Ni—-Mo
catalyst; S removal), 6940

Hydrogenation of coal and ofl (Review), 2266

Hydrogenated CJED oil (Conversion of coal by fluidized
bed pyrolysis into gas, ofl, and char; catalytic
hydrogenation plant constructed to hydrogenate ofl;
desul furization; production of gasoline, middie
distillate, gas oil, and bottoms), 5254

Hydrogenation of extracted oils from low-temperature tar
(4509; 100 atm pressure), 5956

Hydrogenation of coaly oil, etc. (Using salts of alkall
netals, alkaline earth metals, and precious metals),




2299

Hydrogenation af tars znd tsr oils (Description of small
plante; McoS; pullets az catalysts), 5805

Hydrogenating carhonaceoux materials (Hzlogen compounds
of Mo. W,y or V: Agy Cu, Tis Sn,y Mn, Niy or Co iodides),
229

Hydrogenation of COED cecal oils (Hydrogenation at 38600
peig aver fixed bed of Ni--Mo catalyst; H consumption
2nd Oy Ny and 3 removal eorrelated with operation
condfitions), 6304

Hydrogenzted COED oil. Paper No. 3 (Hydrogenatior of oil
produced by the CCED process), 6974

bydrogenation and cracking (Using CoS5 and MoS; as
catelysts), 227¢

Hudrogenztion af CUED procecs coal-derived oiles (Over
fixed bed nlichkel—molybdenum catalysts), 7170

Hydrogenation of COED process coal-derived oils, 6959

Hydrogenating ceal, etc. (Catalysts produced by action of
volatile S corpoundz on metals or their compounds),
2219

Hvarogenating cczly etce { Trezatment under pressure in
presence of NH,OH solution of HzMeO,), 2468

Hydrogensted benzinez [gas=slines]s Influence cf raw
materiel, catalyst and processing method, §8521

Low-bailing ligquids by destructive hydrogenation (200 atm
pressure, 3030 to 7002; solid Ag or Cu compound as
catalyst), 2221

Nztione! mators fuels. Low—temperature distillation (Of
coals, lignitz, and bituminous schists), 7092

New harizans far pressure gasification. Production of
clean energy (Heview of processes for converting fossil
fuel feedbacks into CHy,; no references), 5262

Pcssibilities of producing middle distillates from low—
temperature tar frazetions (Kerosene type product
chtained ), BY7Z

Pressure hydrogenation with iodine as catalyst, 2233

Prcbles of cazl hydrogenztion (Catalytic hydrogenation
under pressure), 2402

Prcperties aof *!Diesel'! oils prepared from low-—
tempeprcture tar, cannel tar, and Kimmeridge shale tar
(Usz af MoS; as catalyst), 6094

Research on the improvement of catalysts for
hydraogenation of tars and medium oils (Brief history of
development of hydrogenaton catalysts; mast of new
catelyste are cxides), 2949

Secondary hydragenatien of liquefied cozl oil at kigh
pressure (MeSz as catalyst), 2638

Secondary hydragenation of oil obtaired by the
liquefaction af coale IIX. Effect of material oil on
guantity and propertics of oil product, 6080

Thermz{ treatmznt of carbonaceous materials (Using
phosghates or sulfates af ¥n, Fe, Cu, or Zrn and one or
mcre of the netals Mo, Sny Wy Rey Uy, V, Cry Ni, or Co
or campounds thereof), 23591

Vepor—phase hydrogenatian af oils derived from coal and
oil shale (Gasoline from middle oil from hydrogenation
of bituminous coal w=ing German Mo=—Zr—Cr catalyst; Co
ralybdate esperially effective catalyst for 8§ removal),
fE11

0ILS/INFRARED SPECTRA

lyt-Diphenylethane in coal hydrogenation products
(Neuiral il extracted from coal hydrogenztion products
contains comnpound with charo absarption band at 14.3
ricrometers in ir spectrum identified as 1,1-
diphenulethane )y, 2%6°9 .

JILS/MIXING

Method of caoal=-peste preparation, 74053

QILS/PRODUCTION

American Fiscber—Tropseh plant (Uze of jiggling—catalyst
bed {n praduction of liquid fuele), 6541

Benzine and oil synthesis from water gas, 5792

Better utilization of csal for the production of oil and
petroly 6092

Better utilizaztion of caal for the production of oil and
gasaliney 6082

Cataiytic =mynthesi=zx of hydrocarbon oils from carbonaceous
solids {Gas mixtures of R and CO prepared from
lignites, brown coals, peat, oil shale, tar sands,
cokes=, etc. converted catalytically to hydrocarbons and
O-cantaining organic compounds), 68553

Cieen fluid fuels from coal and wastes (Review with 27
references ), 7002

Ceoel's new industry——the production of oil, 5746

Cozl hydrogeration (Portion of cocal liquefied in medium
containing substantial awount of water in liquid phase;
some of liguid is hydrocarbons in most runs conversion
of eazl tag ail and azphaltenes was 35-47R8), 7010

Commereiz) production af synthesis gas from low-grade
cozle T Gasification preocess (Commercizl installation
at Sasolburg, Orange Free State, Scuth Africa), 4423

Destructive hydrogenation (200 atm pressure; 4000; and
catalyst containing Mo and Zn ), 2169

Disgsimilar behaviar of carbon monexide plus water and of
hydrogen in hydregenation (CO--water mixture compared
with H a=z agent for conversior of lignite, bituminous,
and subbituminous cozl to benrzene-soluble oil), 6968

Distribution of average molecular weight and average
structural parameters of oil produced by coal
hydrogenalysis under pressure (Hydrogenclysis at 200-
220 kg/sq cm and 390-4100 preduced oclls that were
fractionated), 3076

695 OILS/PRODUCTION

Effect of reaction variables on hydrogenation of
Baragolai (Assam) coal (Ammonium molybdate catelyst at
moderate pressures; investigation of effect of
agitation, pressure, temperature, and time on H
consumption and productiorn of liquid fuels), 6967

Fluidized~bed low—temperature carbonization of bituminous
coal and thermal cracking of the tar vapors, 176 (BM-
RI-7322)

Gaseous synthesis from carbon monoxide and hydrogen a2t
elevated pressures. IX. Influence of the composition af
the raw gas on the reaction (Catalysts of Fe--Cu—
kieselguhr—KoC05 at 10 kg/em® and 2109), 6228

Gaseous synthesis from carbon monoxide and hydrogen at
elevated pressures. X. Dependence of the oil yields on
the gas flow (Catalysts of Fe——Cu—~kieselguhr—K,Clz at
10 kg/em?2), 6229

Gaseous synthesis from carbon monoxide and hydrogen at
elevated pressures. XII. Catalyst carrier (Substitution
of alkali salts for kieselguhr; oil yields decrease in
order: Kaolin > eactive earth > acid earth > bentonite;
most favorable: Fe + Cu25 + Kaolin 150 + KyCOz4), 6231

Gasification of solid fuel, 4867

Gasoline, oil, and chemicals from coal (Desecription of
South Africa's solution te oifl shartage), 6812

Gasoline synthesis from carbon monoxide and hydrogen at
moderately high pressure. VI. Promoter action of
various oxides (Fe catalysts with Cu, Mg, kieselguhr
and KCOz), 6176

High—pressure hydrogenation of low—temperature tar
{ Production of gasoline, kerosene, and heavy ail), 2483

Hydrocarbon oils from gaseous mixtures of hydrogen and
carbon monoxide (Using a Co——ThOz catalyst at 175~
2209), 6136

Hydrocarbon oils (Production at 180 to 2109C using Co
catalyst impregnated with K,COz), 5865

Hydrogenation of carbon monoxide (Reaction carried out in
several steps with Fe catalysts; use of H-rich gass;
yield is 42% hard wax, 18% paraffins, 17% oil, and 23%
gasoline), 2867

Hydrogenation of coal (Coal catalyzed with ammonium
molybdate solution, maximum conversion a2t 1500-3000
psig), 6808

Hydrogenation of coal (Dry pulverized coal entrained in
stream of H at 500-600 p.s.i. and passed through
elongated heating tube to heat stream in <1 min to 600~
1000°%; reaction time is short; produet contains higher
& of arcomatic hydroecarbons than usual), 4866

Hydrogenating carbonaceous materials (Recovery of oily
constituents from residues from destructive
hydrogenation by heating residues in presence of hot
fused metals ard alloys), 2470

Hydrogenation of COED process coal-derived ails (Over
fixed bed nickel-—molybdenum catalysts), 7170

Hydrogenation of COED coal oils (Hydrogenatien at 3000
pslg over fixed bed of Ni—~Mo catalysi; H consumption
and O, N, and S remaval carrelated with operation
conditions), 6904

Hydrogenated products of phenolic oil in low-temperature
tar. I and II (2509 and 100 atm of H, in presence of
NiaOz catalyst), 2258

Hydrogenation of coal: Enrglish factories of Billingham
Imperial Chemical Industries, Ltd. (Drawings and
description of plant; 150,000 tons of oil produced by
Bergius process), 2396

Hydrogenated COED oil (Conversion of coal by fluidized
bed pyrolysis into gas, oil, and char; catalytic
hydrogenation plart constructed to hydrogenate oilj;
desulfurization; production of gasoline, middle
distillate, gas oil, and bottoms), 5254

Hydrogenolysis of Hokkaide coals under high pressure
{Batch autoclave study), 3083

Improving the oil results in a water—-gas machine
{Operation of carbureted water—gas plant), 5803

Investigations on agglomeration during low—pressure
hydrogenation of caal in a fluidized bed (Agglomeration
is main difficulty during low pressure hydrogenation of
dry, bituminous coal in fluidized bed; pretreatment of
coal with alkali carbonzte or ammcnium molybdate in
presence or absence of H prevents agglomeration), 2900

Iren catalysts for hydrogenation of carbon monoxide
(Hydrogenation at 220° and 2459 at 3 atm; [Fe(¥N03)3 X
9H20, Zn(N03)> X 6Ho0, and Cu(NOz)> X 3Ho0]), 6562

Japants coal—liquefaction process explained by naval
expert (Hydrogenation of coal by Bergius process
followed by distillation to produce gasoline and heavy
oil), 5808

Light-ofl recovery in the low—temperature carbonization
of brown cozl, 120 .

Liquefactionr of coal (Desirable characteristics of coal
for hydrogenation include low content of minerals and
moisture and C:H ratio less than 15; metal catalysts
must be S—-resistant; yields gas, gesoline, medium ail,
heavy oil, asphalts; 125 references), 6786

Liquid-phase coal hydragenation in an experimental flow
plant (Hydrogenation at 6 atm: plant capacity of
S0kg/day ), 2939

Low-pressure hydrogenation of coal in 2 continuous pilot
plant (Hydrogenation at 2000 psig and 6458 using Fe and
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Mo catslysts), 3086

Low-temperature carbonizaticon of coal in the presence of
Japanese scid clay. 1. Effects of addition of acid clay
upon the low—-temperature carbonization of coal (0il
yields), 79

Manufacture of light cils from lignite by catalytic
hydrogenation under pressure, 5774

Modern ofl-absorption plants for light-oil recovery (from
manufactured gas) (Review of patents), 7361

Modern trends in utilization of and oil production from
coal, 5644

New developments in the production of town gas (Four
systems of gas manufacture by carbonization plants are
described), 4299

0il and gasoline from coal, 5706

0i] from coal (A review of distillation and hydrogenation
methods ), 5716

0il from coal (Review of hydrogenation, straight
distillation, and distillation followed by converting
coke to water gas to cil), 5715

0il production from coal. Its technical and economical
valuation from an Australian viewpoint, 5819

Dils and basic organic chemicals from coal by
hydrogenation (Review with 22 references), 3082

Oils and basic aorganic chemicals from coal by
hydrogenatfion (a literature review) (Work published
from World War II until 1969 on coal hydrogenation and
its economics and on production of chemicals from coal
criticality reviewed), 6891

Oils and chemicals from coal (Review), 6095

Production of synthetic lubricating oifls by hydrogenation
reactions (Review of Bergius process from 1911 to 1948;
37 references), 6179

Production of low sulfur fuel oils from Utah coals (Fuel
oils containing 0.5 and 0.25%= S were produced by
desulfurization of whole oil), 7002

Production of oils from high-temperature carbonization
processes, 5827

Production of hydrocarbon oils by hydrogenation of
carbonaceous materijals in oil suspension in presence of
Cr, Wy, or Mo oxide catalyst, 2218

Production of ail from coal by the Fischer--Tropsch
process, 6172

Production of chemical raw materials from coal by the
combination of high-pressure liquid-phase hydrogenation
with hydro-dealkylation (Hydrodealkylation of neutral
oil and high-bailing oil that are main products of
ifquid-phase hydrogenation of coal; Cr oxide~—K oxide——
Al oxide catalyst at 30 atm and 500 to 5809C; products
include benzene, toluene, xylene, ethylbenzene,
naphthalene, gaseous hydrocarbons), 3014

Production of oils from coal, 5817

Production of cil from coal by the Fischer--Tropsch
process (Review), 5850

Progressive action of hydrogen on coal (Using compounds
of Ge, Sny, and Pb as catalysts), 2275

Refining of brown coal to oil and lubricants by
hydrogenatioh (Review), 2801

Report on the investigation by fuels and lubricants teams
at the I. G. Farbenindustrie A.~G. (Includes studlies of
hydrogenation; catalytic cracking; German oil
production; ), 6155

Restricted hydrogenolysis of high-sulfur coal from Assam,
India (Ca--Cu--chromite catalyst at 3759 and hot H
pressure of 3300 p.s.i.), 2738

Synthetic diesel ofl from water gas (Increase in yield by
alkali washing of filtrate from catalyst), 6168

Synthetic production cf hydrocarbon oils (Heating of
water gas, blue water gas, or gas from compiete
gasification of coal to 160-250°), 6164

Tar and tar products (Review; 110 references plus 11
pages supplementary bibliography), 6836

TOSCOAL process coal liquefaction and char production
(Description of techniques of process), 6992

Treatment of coal wth tetralin (Comparison of oil yields
using tetralin, naphthalene, and tricresol), 5838

Two-stage synthesis of hydrocarbons (Fluid catalyst; Co
and Fe catalysts), 6244

OILS/PURIFICATION

Conversion of coal to clean fuel (Production of low
mineral content fuel; suspended solids effectively
removed from liquid by using precipitating solvent),
7032

Purification of light oils from the dry distillation of
bituminous coals. I. Introduction, literature, and
patents, 470

Purification of light oils from the dry distillation of
bituminous coals. II. Original work, 7088

Purifying oils (Purification of oils from hydrogenation
of coal or cracking of mineral ofls), 2173

OILS/REFINING

Fischer-~Tropsch synthesis may prove a major [o0il-]
refining process. IIl1. Catalysts and their preparation
(Group VIII metals), €099

Fischer--Tropsch synthesis may prove a major [o0il-)
refining process. [I. Methods of operation, 6093

Fischer-~-Tropsch synthesis may prove a major [oil-]
refining process. I« Reaction, its mechanism, and its

products, 6088
Hydrorefining coal oils to fuels for supersonic aircraft,
6817
Principles of the production and refining of synthetic
liquid fuel (Distillation of crude pest tar and
refining of ofls obtained), 5748
Refining tars, oils, etc (Treatment with mineral acid
such as H,S0, of HCl dissolved in alcohol), 7039
OILS/REMOVAL
Purification of synthesis gas (Removal of organic §
compounds using strongly alkaline Fe(OH);), 110§
Recent experiences in the waste-water treatment of coal-
hydrogenation plants (Purification operations {nclude
oi{l separation; phenol extraction, NH; recovery), 724
OILS/SEPARATION PROCESSES
Production of diesel and fuel oils from coal tar
(Separation of pitch and oil from coal tar by
fractional solution), 5804
Separating oils from residues from destructive
hydrogenation of coal (Addition of alkyl
naphthalenesulfonate and centrifugation), 2223
DILS/SPECIFIC HEAT
Determination of the specific heat of tar and tar oils,
coke, and coal, 7403
ORES/ROASTING
Temperature control of excthermic reactions (Use of
fluidized solid technique in reactor divided into 2
sections; use of process in manufacture of producer gas
from coal or in roasting of sulfide ores), 3914
ORGANIC CHLORINE COMPOUNDS/REMOVAL
Gas purification (Removal of organic chlorine and organic
sulfur compounds from CO and H mixtures using activated
C and KOH at 5500C), 778
ORGANIC COMPOUNDS/CHEMICAL PREPARATION
Some chemicals from synthetic liquid fuel processes, 6267
ORGANIC COMPOUNDS/MELTING
Bituminous and brown coals as a raw material for the
preparation of fusible and soluble products, 7431
ORGANIC COMPOUNDS/PRODUCTION
Bituminous and brown coals as a raw material for the
preparation of fusible and solubie products, 7431
Catalytic synthesis of organic compounds, 7370
Chemical utilization of coal, 7432
Chemicals from coal (Economics of chemical refinery using
coal as raw material instead of crude oil; material
balance given with regard to all processing stages of
the products), 7385
Coal and chemicals (Review of chemical products obtained
from coal by carbonization, hydrogenation, and other
treatment), 170
Recent progress of coal chemistry. Pt. II. Hydrogenation
of coal and utilization of jts products (Review of
works on coal hydrogenation; mechanism of process;
composition of products obtained; application to
synthesis), 2992
Solid fuel research (Review of solid fuel research as
well as fundamental research on combustion in fluidized
bed, extraction of chemicals from coal tar and
production of metallurgical coke, nonfuel uses of coal,
e.g-, solvent extraction and hydrogasification at high
temperatures and pressures), 39
Synthesis of organic compounds (Use of two reaction
zones; Fe, Co, Ni catalysts), 7365
Synthesis of organic compounds (Hydrogenation of CO to
form liquid organic compounds), 7368
Two-stage process for production of chemical
intermediates, motor ofl and gases by hydrogenation of
Cheremkhovo coal tar (Hydrocarbon gases), 2911
ORGANIC COMPOUNDS/REMOVAL
Purification of fuel gases (Removal of H,U, 0,, H,S, S0,,
NHy, HCN, NO, and organic compounds), 773 :
ORGANIC COMPOUNLS/SOLUBILITY
Bituminous and brown coals as a raw material for the
preparation of fusible and soluble products, 7431
ORGANIC NITROGEN COMPOUNDS/HYDROGENATION
Method of hydrogenating hydrocarbon-nenhydrocabon mixture
(Method for hydrogenating hydrocarbens mixed with
nonhydrocarbon compounds, e.g., phenols, N bases, or §
compounds; catalysts contain W end Ni sulfides and
active alumina; all nonhydrocarbons and olefins are
converted into saturated or aromatic hydrocarbons),
2989
ORGANIC NITROGEN COMPOUNDS/PRODUCTION
Catalytic hydrogenation of carbon monoxide (In presence
of alkaline N-containing compounds (methylamine);
product is high in alcohols and orgeanic N compounds}),
6621
ORGANIC NITROGEN CGMPOUNDS/REMOVAL
Removal of sulfur and nitrogen from coal-tar and coal-gas
light-oil fractions (Compounds of § and N from aromatic
hydrocarbon fractions produced in destructfve
distillation of coal removed by hydrogenation; S and N
converted to H,S and NH;, resp.), 1269
Solvent extraction of organic sulfur and nitrogen
compounds from coal (40X reduction of organic S with no
change in Btu value), 1600
ORGANIC OXYGEN COMPOUNDS/PRODUCTION
Catalytic hydrogenation of carbon monoxide (In presence
of alkaline N-containing compounds (methylamine);
product is high in alcohols and organic N compounds),
6621




Prcducts fror hydrocarben synthesis, 6534

Stagewi=e process for the hydregenation of carbon
moncxide (Process for producing hydrocarbons and
oxygenzted hydrocarbons; use of Fe catalyst), 2765

Synthesi= af arganic compounds (Reazetion of H and CO in
precence af Co cetalyst promated by Thi, at 150 to 500
1b/inz and 250 to 63509F ), 3783

ORGANIC OXYGEH COMPOUNDS/REDUCTION

Hydlrogenztion process (Catalytiec treatment of oxygenated
compeunds in liquid hydreccarbens from Fischer—Tropsch
synthesiz; catalyst of CoMol,——Mol5), 2768

GRCANIC GXYGEN COMPOUNDS/SEFARATION PROCESSES

Segregating oxygenated hydrocarbons (From reaction other

reaction preducts of Fischer~-Tropseh synthesis), 6484
CRGAMIC POLYMERS/PRODUCTION

Extracticn of plastic materialz and binders from coals
(Mcderate-temperature hydrogenation process for
prepavation of products having valusble plastic and
binding properties), 2571

CRCGANIC SOLVENTS/PRODUCTION -

Compociticn of udex extrzct produced from hydrogenate of
ccal tar light oil (Sclvent produced from hydrogenate
of light @il and extracted by diethylene—glycol
centaing 30 to 40% arematics, 60 to 70% hydrocarbons of
paraffin and napnihene series and is practically free
of olefing), 2947

Hydroaromztic solvents (Freparation of hydroarocmatic
solvents by destructive hydrecgenation of resins from
underground gasification of coal in 2 stages, first
above 700Y 2% 50 atm and then at 350-800 apd atm
prescure; catalyst GX Nil, 4-7% Cr oxide on active Al
oxice)s 5095

Preduction of chemicals from the anthracene fraction of
cecael far bty high-temperature hydreogenation (Study of
hydrocenation in contingous plant of first anthracene
frection erystetlized from coal tar; flow chart
proposed for production of solventsy Cg to Cg
eromatics, naphth2lenz 2nd other products), 23953

Production of chemigales from unpyrolvzed tar derived from
continunus carbonization of Kuznetsk coals
{Charactierisitics of ter and hydrogenztion products),
2929

ORGANIC SOLVENTS/RECIVERY

Frectionzting coal tiguefaction products with light
orgenic salvents (Light organic solvents with critical
termpevateres less than 8009F, e.g.y benzene, pyridine,
or hexana), G957

Femoval of sulfur from ecoal by treatment with hydrogene.
Phrse L. Thr effect of operating variables and raw
mzterial propertiess (Effects of reaction teperature,
prescourz, reaction tine, zolvent type, and solvent to
coal ratioy ecoal-solvent slurry caused to rezct with H
at high tempereturesz and pressures in autoclave), 1950
(N[=23073)

Salvation of =eel in by-product streams (Coal solubilized
in hichty ecom=ztics pefroleum by—product streams to
produces eozl sclution having low viscosity with
decressad axh and § content), 47

TRGANIC SULVENTS/REGENERATION

Removing sulfur compounds from gas mixtures (HzS and
other S-conteining compounds poison catalysts; cooled
gas it washed by N-zlkylated pyrolidones or piperidones
ta zhsorbted S-cantaining compounds), 1337

DRGANIC SULFUR COMPOUNDS /ABSORPTION

Orgzniz sulfer and its elimination (Organic S compounds
eliminated by physical absorption by solvents, chemical
reactiaon with solutions, adsorption by solids,
catalytie hydrogenation or oxidation, or rezction with
solid metallic oxide; review of principal methods),

« 08
ORGANIC SULFUR COMPOUNDS/ADSORPTION

Organic sulfur and its elimination (Organic 5 compounds
eliminated by physical zbsorption by solvents, chemical
rez=ticn with solutione, adecorption by solids,
catzlytic hydregenatien or oxidationy or reaction with
salid m2tallic oxide; review of principal methods),
1408

CRGANIC EULFUR COMPOUNDS/CHEMICAL REACTION KINETICS

Behavior of pyritiec and orgsniec sulfur during the coking

af caozls, 909
GORGANIC SULFUR COMPOUNDS /CHEMICAL REACTIONS

Organic sulfur end itz elimination (Organic § compounds
eliminated by phy=zical zbsorption by solvents, chemical
re2ction with solutions, adsorption by solids,
catzlytic bydrogenation or oxidation, or reaction with
salid metallic oxide; review of principal methods),
1408

Pebble heater adapted to coal gasification (Apparatus for
use with low-ash—fusion—temperature coals and coals
with relatively high 5 content; conversion of organic S
compaunds to Hx3), 4035

Possibility of converting the organic sulfur of coals
inte calcium sulfide by coking in the presence of
celcium hydridey 1151

Remaval of organic sulfur from coke oven gas. I. Purpose
of the experiments, procedure (One-stage process
involves converting S compounds catalytically and
binding converted 5 for removal; 2-stage process
converts 5§ compounds, by hydrogenatien to HpS to first
stage and absarbs Ha5 for removal in second stage),
1572

697

ORGANIC SULFUR COMPGUNDS/REMOVAL

ORGANIC SULFUR COMPOUNDS/CHEMISORPTION

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

ORGANIC SULFUR COMPOUNDS/DECOMPGSITION

Origin and decomposition of organfe sulfur compounds
under gas-making conditions witk particular reference
to the role of the carbon sulfur index, 3i5

ORGANIC SULFUR COMPOUNDS/EXTRACTION

Extracting sulfur compounds from cozl (COrganric S content
in coal decreased by extraction with sclvents, e.gey o-
chlorophenol, HzPO,y or HEFg), 1373

ORGANIC SULFUR COMPOUNDS/HYDROGENATION

Desulfurization of cecal (Mixture of equal volume of, 5—
bearing coal and calcined limestone treated with H in
fluidized bed a2t 600-800°9 and 1 atm; most pyrite S, ca
34% organic S, and some sulfate S removed), 1701

Method of hydrogenating hydrocarbon—-nonhydrocabon mixture.
{Method for hydrogenating hydrocarbons mixed with
nonhydrocarbon compounds, e.«g., phenols, N bases, or S
compounds; catalysts contain W and Ni sulfides and
active alumina; all nonhydrocarbons and olefins are
converted -into saturated or aromatic hydrocarbonsg),
2959

Organic sulfur and its elimination (Organic S compounds
eliminated by physical absorption by solvents, chemical
reaction with sclutions, adsorption by scolids,
catalytic hydrogenation or oxidation, or reaction with
solid metallic oxide; review of principal methods}),
1408

Removal of organic sulfur from coke oven gas. I. Purpose
of the experiments, procedure (Onre-stage process
involves converting S compounds catalytically and
binding converted S for removal; 2—-stage process
converts S compounds, by hydrogenation to HaS to first
stage and absorbs HaS for removal in second stage),
1572

Removal of organic sulfur from coke oven gas. III. Test
recsults with two-step processes (5 compounds
hydrogenated over Pt/Al oxide and H sulfide absorbed by
Zn— or Fe~based material), 1566
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Catalytic oxidation of organic sulfur compounds in coal
gas (Ni subsulfide catalyst), 795

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

Organic sulfur and its elimination (Organic S compounds
eliminated by physical absorption by solvents, chemical
reaction with solutions, adsorption by solids,
catalytic hydrogenation or oxidation, or razaction with
solid metallic oxide; review of principal methods),
1408
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45th report of the Joint Research Committee of the Gas
Research Board and the University of Leeds. Removzl of
sulfur compounds from coal gas and synthesis gas at
atmospheric pressure (Effective catalysts for removal

. of organic S compounds from water gas and coal gas),
668

Actionsy reactions, and side reactions of catelytic
sulfur removal (Reduction of organic S to 2.8-5.9
greins/100 £t2 in a Holmes——Maxted plant using catalyst
bed), 1074

Adsorption purification of coke gas from orgenic sulfur
compounds and heavy hydrocarbonz. II. Investigation of
adsorption methods of purification by using industrial
coke gas (Use of activated carbon as absorbing agent),
948

Behavior of the so-called arganic coke sulfur in coke at
temperatures over 10000 (Volatilization of organic
sulfur compounds at 1500 to 2000% in N er H
atmosphere), 541

Behavior of sulfur compounds in cozl during treatment
with a solution of sodium in ammonia (Samples of coal
treated at —35 to ~40¢ under dry N; treatment reduced
amount of S present as pyrite and as organic
compounds ), 1456

‘Benzine synthesis from carbon monoxide and hydrogen. L.

Removal of organic sulfur compounds from water gas
(Effectiveness of Luxmazsse, Luxmasse + 108 NaOH,
Luxmasse + NapCOz (2:1), ignited Fep03;——81,03—
diatomaceous earth—-NaOH (1:1:2 with 10% NagH), ignited
FepOz——Al0z~~pumice—=NalOH (1:1:2 with 10% NaOH),
Luxmasse——diatomaceous earth——NaOH (7:3 with 308 NaOH),
or ignited FeyOz——bentonite (10% Fe)), 5889

Benzine synthesis from carbon monoxide and hydrogern. LI.
Highly active sulfur-fixation agent which purifies
water gas to the highest degree at cowparatively low
temperatures such as 200-2509 (Effectiveness of
Luxmasse, Luxmasse + Ni hydroxide, Luxmasse + Ni
hydroxide + NaOH, Luxmasse + Cu hydroxide, Luxmasse +
Cu hydroxide + NaOH, and Luxmasse + Cul + NaOH in
various combinations), 5891

Catalysts for coke oven—gas purification {Oxides of Ni or
Cu, especialy Ni, with addition of carries, ground,
molstened with Hp0, agglomerated, screened), 892

Catalysts for purification of gases (Hydragenation
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catalysts used in purification of gases), 1043

Catalytic removal of organic sulfur compounds from coal
gas (Most suitable industrial catalyst is Ni subsulfide
on a china-clay support), €98

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

Catalytic purification of gas (Use of copperized steel
wool for conversion of organic S compounds to H,S and
S0,: conversion of organic S$ compounds, except
thiophene to H,S and SG, ), 710

Catalytic removal of organic S compounds and other
impurities from gas (Comparison of effectiveness of
Luxmasse, Luxmasse with soda, Ni--kieselguhr, and
cerium as catalysts), 595

Catalytic removal of organfic sulfur compounds from coal
gas, 720

Catalytic conversion of sulfur compounds in gases (Oxides
of Fey, Ni, and Mo as catalysts), 450

Catalytic removal of organic sulfur compounds from fuel
gases {(Use of fuel gas previously freed of H,S; organic
5 compounds converted to Hp;S prior to removal; Ni or Cu
molybdophosphates are suitable catalysts), 1131

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

Catalytic removal of organic sulfur compounds from coal
gas by metailic thiomolybdates (Use of CoMoS, supported
on bauxite granules as catalyst; absorption of H;S by
Fe oxide or Cuy(PO4)2)s 670

Chemical removal of nitrogen and organic sulfur from coal
(CeHgNO, appears to be most efficient solvent for
remaoval of organic S; particle size has no discernible
effect), 1676

Chemical removal of nitrogen and organic sulfur from
coal., Final report (By solvent extraction using weak
organic acids, nitrobenzene, and strong inorganic
acids), 1587 (PB--204 863)

Coal desulphurisation: costs/processes and
recommendations (Low temperature process to remove
pyrite and some organic sulfur from coal), 2101

Complete removal of organic sulfur compounds by the
Desorex process (Use of series of absorption stages),
1316

Contact mass for removing organic sulfur compounds from
gases or vapors, 855

Continuous production of combustible gases (Combustible
gases (fuel gas, synthesis gas, and H) produced by
reformation or gasification of carbonaceous materfal),
4858

Control of sulfur enissions from combustion processes
(Review with 110 references), 1540

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

Decomposing sul fur compounds in gases and in byproducts
therefrom (Removal of fixed or organic S by treatment
with Hp internally generated), 417

Desulfurizing water gas (Organic sulfur removed by
activated C impregnated with oxidizing agent), 593

Desul furization of gas {Removal of organic sulfur
compounds using ei ther the oxide, hydroxide, or
carbonate (or mixture of them) of an alkal{ or alkaline
earth metal), 718

Desulfurization of gases, 781

Desulfurization of coal during carbonization with added
gases (Removal of S in all forms by addition of NH3;, H,
or N), 734

Desulfurization of gases (Removal of organically combined
sulfur using natural ores of Ni, Co, and Fe (oxides or
sulfides)), 1038

Desulfurization during coking process of coals
(Carbonizing tests carried out at 400-10009 in presence
of gaseous reagents (N, H, and C dioxide), active H
sources (tetralin, isopropyl alecchol, cyclohexane), Fe
compounds, and other desulurizing agents), 1453

Desul furizing fuel gases (Removal of organfc sulfur
compounds by passage over activated carbon), 554

Desulfurization of coke-oven gas at Appleby—-Frodingham
(Use of fluidized stream of Fe oxide at about 3500; H,S
and organic S compounds removed to about same extent),
1082

Desuifurizing gases and vapors (Effectiveness of Sn, Pb,
Cuy Zn, or Cr, or their oxides or salts as catalysts),
364

Desul furization kinetics of energetic coals (Steam-air
mixture used under fixed-bed conditions), 1320

Desulfurizing coal-distillation products (Pre-
desul furization cracking using catalysts of oxides and
salts of Ca, Al, Pby 2Zn, Cu, Ho, and metallic
selenides), 579

Desul furization of coal during carbonization. High-sulfur
Indian coasl (Removal of organic S compounds), 753

Desulfurfzation of high=-sulfur coals by hydroseparation
(Mod{fication of centrifugal separation of coal fines
in heavy medium, slow-moving centrifugal thickeners;
removal of 51.1% of sulfide S, 85.3% of sulfate S, and

19.4% of organic S), 1428

Desulfurization of industrial gases (Mixture of white PB
7C and PbD 30 parts by wt. used to treat gas containing
organic S compounds), 1097

Desulfurization of some hi{gh-sulfur Tertiary coals of
Assam. I. Laboratory methods for reducing sulfur
content of the coke (Use of NaCl or NH,Cl,
hydrogenation and quenching), 639

Desulfurization of gases or vapors (Using pelleted Mn
oxide catalyst at 250-5000 for removal of H,S and
organic S compounds), 738

Desulurization of gases (Use of FeOOH or Fe,0; X H,O0 to
desul furate gases), 652

Developments in Claus catalysts (Catalysts for
desul furjzation of stack gases), 1919

Fischer—--Tropsch synthesis in a tubular reactor with an
18.1 liter catalyst bed. I. Reactor with a constant
temperature wall (Catalyst of FeyO0, 93.25, Al,0, 3, Ca0
1, MgD 1, W05 1, CuCl 0.25, and K0 0.5 part by wt.),
6763

Flotation of coals of high sulfur content (Effects of
Cr(NOj3 )3, FeSO.y KMnOy, CuSOy, and Na,Si0s on
floatability in relation to removal of sulfur compounds
and pyrite), 1071

Gas purification (Removal of organic S compounds by
scrubbing with hydrocarbon oils containing amine,
phenoi, and compound thereof), 768

Gas purification (Removal of H,S and organic¢ sulfur
compounds by passing over absorbent containing Cu and
Cr or U), 333

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

Gas purification--4et and dry (Review including use of
lime, Fe oxide, vacteria and activated carbon and
liquid purification processes), 701

Gas purification (Extraction of Hp,S and organic sulfur
compounds by metal in 5th, 6th, or 7th group), 243

Gas-purifi{cation process (Fine stage process for removal
of COp, H,S, and organic sulfur compounds), 742

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

Gas purification (Removal of organic chlorine and organic
sulfur compounds from CO and H mixtures using activated
C and KOH at 5500C), 778

Gas Research Board. Report of the Director for the year
1949, 3697

Hydrodesul furization of bituminous coal chars (About 10%
of S content of char not removed), 1495

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

Low=sulfur fuel oil from coal (Hydrodesulfurization of
coal on cobalt molybdate on alumina catalyst), 1591
(PB-203889)

Lowering the sulfur content of coke by heating to high
temperatures (46X of sulfide S removed at 131000 and S0-
70X at 15000; organic S sliminated in amounts of 1.6X
at 11000 a 20X at 16009), 1560

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

Methane {Removal of organic sulfur compounds using
hydrated oxide of Fe; removal of H,S using Zn0;
production of methane using Ni catalyst promoted by
At), 3390

Modern systems for gas purification (Review of processes
for H,S and organic S removal), 7?57

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

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

Drganic sulfur compounds (Removal from gases by catalytic
conversion to H,S and catealytic oxidation to S0, which
is removed by alkaili), 896

Organic sulfur in synthesis gas: occurrence,
determination, and removal (Progress report on
experimental work; use of hydrated lime to reduce
organic S content), 756

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

Organic sulfur nd i{ts elimination (Organic S compounds
eliminated physical absorption by solvents, chemical
reaction wi- solutions, adsorption by solids,
catalytic hydrogenation or oxidation, or reaction with
solid metallic oxide; review of principal methods),
1408

Organic sulfur in synthesis gas - occurrence,
determination, and removal (Coal gasification as source
of synthesis gas), 750

Organic sulfur removal process (Desulfurization of water
gas; MgSO,--Zr0 catalyst; operating costs), 682

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

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

Organic sulfur in [town] gas (Removal using Rectisol
process), 1241




Ferformance af 4 gas—synthesis demonstration plant for
producing liguid fuels from coal (Production of
gesalioe and diesel oil; dust in raw gas removed by
cyclone seperation, wash scrubbing, and electrostatic
precipitation; €Oy Hz%s and organic 5 compounds were
removed with diethanelemine, Fe oxide, and activated
C)y €7H1

Fosition af the protlem of the removal of poisons from
ges (Removal of CO and crganic sulfur), 408

Preparation of meteallurgic coke by desulfurization of
Hunoarien bifuminous coals (Removal of organic 3
compounds from cozl or coke in a reducing atmosphere),
914

ffreparation cherecteristics and desulfurization potential
of lowz coals (High § content (4.2-10.4%); organic S
was Ou8-3.8%; pyritic & content reduced by crushing and
washing), 189&

Production af fown gas with reduced CO content (Gas
produced by ceoal carbonization; CO converted to Cl, by
steam and H ¢ finel content of 1% from zbout 12%5), 4813

Purificatian of gases canta2ining hydrocarbens and
hydragen sulfide (By low-temperature absorption with
toluene or xylene), 1049

Purificatian of fuel gaszes with the use of liquids that
absarb organic sulfur compounds (Effectiveness of
primery, secondary, and tertiary aliphatic and aromatic
aminegs), 1002

Purification of gesas (Wzshing with polar organic liquid
te remove H;S, organic S compounds, etc.; CHzOH is
prefertved abserber), 1127

Purification of the gaseous raw-material used for benzine
synthe=is. TI. Removel of organic sulfur compounds at
high temperature (Passing gases through pipes heated to
500¢C usiny cstalysts of Agy CuO--Cr0,—-Pb, Hi, Fe——
Cu), 503

Purificztien af geses znd vapors and recovery of sulfur
(Gaszses contzining organic 5 compounds, gum formers,
hydrasarbons, etce.y, zre purified by passage through bed
of prehezted refractory =olids), 1118

Purificatian of synthesi=z aad fuel gases (Washing of
gases with polar agenty e.g.y MelOH, at <0? and at least
20 atm), 859

Purification af gases (Equipment and procedure for
remaval of HzS, €Oy, aorganic § compounds, hydrocarbons,
or steam from gases), 1338

Perification of commercial gases at elevated
temperaturese Il. Simultenensus removal of hydrogen
sul fide and arganic sulfur (Use of Cu~—V-clay and Cu——
Cr-clay), 429

Purification and methane farmation from gas mixtures
ccntaining exides af earbon and hydrogen (Ceombined
desulfurizztion and methane formation on fluidized Ni
catalys=st), 1040

Furification af coal gac (Removal of organic sulfur
campourds by paczing gas over. a2 mixture of an active
te,0: and a2 reduced alkali carbonate at 3000 or above),
67 &

bPurificztion of gases (Hemaval of HnE preduced from
avganie § awrpounds by H and Fe), 665

Purificition of combustible gases from organic sulfur
compogunds (Review with 27 references), 967

Purification of the gasecus reaw-material used for benzine
synthesiz« I. Removzl of organic sulfur compounds at
low temperature (Use of adsorbents, dry purificants
(Fel; an pumic suppart and Luxmasse), and HpS scrubbing
materials (Thylox solution and triethylamine to which
Fe s was added)), 508

tfurification of coal-tar hydrocarbons (Metallie
thiotungstate catalyst), 589

Purifieatiar of commercial gases at elevated
temperatures. L. Elimination of organic sulfur
(Catalysty caonsisting of U oxide mixed with Cu or Ce
oxide; canversion af arganic § to HpS), 439

Purificatian of =synthesiz gases (For uses in Fischer—
Tropsch process; evaluation of purification masses),
758

Purification of synthe=zis gac (Rewoval of arganic S
compounds using sirongly alkaline Fe(OH)sz), 1105

Purifying gases contezining carbon monoxide and hydrogen
(Femoval of arganic S compounds using FepOs or Fe(OH)z
catalyst at 150 te 30009C), 488

Pur{fying gases (Conversion of organic sulfur compounds
to H,S5 using contzct agents containing Au and Ag), 207

Purifying naturzl gases (Natural gases coccled in presence
neutral polar orgznic solvents, such as CH3OH or
2cetone,; and washed with them and (or) nonpolar
aclventz), 116%

Reactians of organie sulfur cospounds in town gas with
mechanically activated e—ferric oxide. I. Ethyl
mercaptan (Above 3508 total § in ethanethiol is .
converted tao FeS in solid phase and gas is freed from
S)y 1442

Recovery of sulfur from synthesis gas (Cost estimates),
755

Rectisol process for the purification of pressure gases
(Purificaticen fer use in Fischer--~Tropsch reactor), 959

Reducing the sulfur contents of coals and cokes
(Reduction of § content by treatment with ethylene at
1100® in aven; propane-butane mixture used at 8000),
1013

Reducing the sulfur sontent of coal (Organic S {40% of
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total) cannct be remaved by physical means; remainder
is pyrites; costs to be invesied to remove S from solid
fuel largely outweighs loss and injury to equipment due
to S dioxide corrosion), 1452

Refining of motor-fuel gas (Removal of organic sulfur
compounds by oxidation with air in the presence of
Fep03; acting as a catalyst), 630

Regeneration of desulfurizing material for geses and
vapors {Material consists of compounds of general
formula MpOz X M'0, in which M is metal that forms
sesquinoxide, such as Fey Mn, or Co, and M' is alkaline
earth metal or other metal of Group II, such as Mg, Zn,
of Cd), 1107

Removal of organiec sulfur compounds frem industrizl gases
{Catalyst of Cu chromite or chromate supported on
a1,03), 1046

Removal of hydrocyanic acid ard organic sulfur compounds
from coke—oven gas (Gas purified by scrubbing with
solution containing As and hydroquinene or
naphthoquinone), 2028

Removal of organic sulfur and unsaturated hydrocarbons
from coal gas (Removal of C,H, and CS; by scrubbing
with liquid CH, at atmospheric pressure), 679

Removal of organic sulfur compounds from brown coal high-
temperature (BHT—-cake aven) gas by pressure-washing
processes (Flow disgrams of washing and analytical
procedures; discussion of recycling eand regenerzation of
wash liquids), 1346

Removal of sulfur compounds from tawn gas by catalytic
hydrogenation (Co thiomolybdate catalyst at 3400 to
convert organic sulfur compounds to HpS), 666

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

Removal of organic sulfur compounds from city gas (Use af
Luxmesse impregnated with NayCOgz, or NaOH—~Ti(QH),—
Co(OH )o——Ni{0OH)», or Cr(OH)z at 250~-3000), 748

Removal of organic sulfur compounds from gases (Revieu;
same 150 references), 502

- Removal of organic sulfur compounds from coal~

distillation gases, 1286
Removal of organric sulfur compounds from gas mixtures for
synthesis. X. Influence of impurities on the
purification of industrial gases (Deleterious effects
of C,H, on Fe and A&l catalysts), 684
Removal of organic sulfur compounds from gas mixtures far
synthesise XI. Removal of carbon disulfide and
thiophene from water gas and natural gas (Ni, Cu, and
Sn catalysts for remavel of CSp; Fe,y Ni, Cu, Mn, Cr,
Al, and Mg catalysts for removal of thiophene), 685
Removal of orgznic sulfur compounds in water gas by means
of yellow ocher, 618
Removal of sulfur from gas by the mixture of alcohols and
ethanolamines (Use of C,HsOH + NH{(CH,CH,OH)> to remove
98% of S; a2lso used CHzOH, CpHsOH, CzH,O0H, NH,CH,CH,OH,
and N(CHzCHpOHM)z), 1112
Removal of organic sulfur compounds from town gas, 1277
Removal of sulfur and rnitrogen from coal—-tar and coal-gas
light—gil fractions (Compounds of S and N fror aromatic
hydrocarbon fractions produced in destructive
distillation of coal removed by hydrogenation; § and N
caonverted to HzS and NH3, resp.), 1269
Removal of organic S compounds from town gas (Using 2
catalyst consisting of a bauxite support impregnated
with a solution of Cu thiomolybdate), 657
Removal of organic sulfur from coke oven gas. ILI. Test
"results with two-step processes (S compounds
hydrogenated over Pt/Al oxide and H sulfide absorbed by
Zn= or Fe—based material), 1566
Removal of disulfides from synthesis gas (Ni, Cay Fe, and
Cu catalysts fix disulfides, and Ni, Co, and Cu convert
them to HpS), 1252
Removal of the hydrogen sulfide content from soft coal
distillation gas by absorption in sodium biphenalate
solution (Gas contained approximately 25% CO,, 143 H_S,
and 1.52 g organic S/m3, continuous method for lowering
HzS content; gas washed with NaOH and then
pyrocatechol), 1204 .
Removal of organic sulfur from coals (Review with 16
references), 1688
Removal of organic sulfur compounds from manufactured gas
(Using Ni borings or turnings as catalyst), 399
Removal of sulfur compounds from coke gas with sludge
from production of potassium permanganate (Removal of
cas, CSps RSHy C4H,S, and its homologs’ by means of
sludge obtained by anodic dissolutien of carbonaceous
ferromanganese in KOH), 1279
Removal of organic sulfur compounds from gases (Using
Cu——Cr catalyst aon activated carbon followed by Ni
hydroxide catalyst to Temove HzS), 674
Removal of organic sulfur—centaining compounds from the
ethylene fraction of coke—oven gas with the aid of
poly(alkylbenzenes) {(Removal of thiophene and ecarbon
disulfide), 1344
Removal of traces of acidic components from gas mixtures
(Alkali metal carbonate or other alkaline sclution used
ag absorber for trace amounts of H,S, HCN, NO2, etc.),
1230
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Removal of organic sulfur from coke oven ges. II. Test
results with single step processes (Results of
experiments with 1-stage process; Cal, Zn, and Fe tried
as catalysts and final binding materials), 1574

Removal 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--Mo, Ni)), 1575

Removal of organic sulfur from gas by catalytic crecking
(Addition of molybdic acid on clay and use of Fe oxide
carrier results in 75X removal of S), 1275

Removal of hydrogen sulfide from industrial gases with
Koppers fine-particie coke (Comparison of effectiveness
with that of Lata mass), 1067

Removal of organic sulfur compounds from gases (Removal
of S compounds at 120-400; gases passed through
cylinder containing alternating layers of Al,03; and
ThOz or Col,; H,S oxi{dized to S and separated by active
C)y 1299

Removal of sulfur-containfing organic compounds from coke
oven gas (Coke-oven gas washed with higher-boiling
fraction of crude benzene), 1412

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

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

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

Removal of organic sulfur compounds from gas mixtures for
synthesis. XII. Removal of ethyl mercaptan and ethyl
sulfide from hydrogen, natural gas, and cracking gas
(Ethyl mercaptan easily removable by Fe, Ni, Cu, Mn,
Cry Al, and Mg catalysts; diethyl sulfide removable by
Cu and Nj catalysts), 688

Removal of organic sulfur from coal gas (Coal gas
containing 15~20X CJ; S compounds onverted to H,S over
Ninox (Ni--Mo) cnversion catalyst; H,S removed by
Luxmasse (a prepared Fe oxide)), 1559

Removal of organic S compounds from gases (Removal of Cs,
and CJS by washing with water under pressure), 637

Removal of sulfur from gases by use of carbon-containing
ash {rom producers (Removal of H,5 and organic §
compounds ), 985

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

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

Removal of organic sulfur from coke oven gas. I. Purpose
of the experiments, procedure (One-stage process
involves converting S compounds catalytically and
binding converted S for removal; 2-stage process
converts S compounds, by hydrogenation to H,S to first
stage and absorbs H,S for removal in second stage),
1572

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

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

Removal of organic sulfur compounds from hydrocarbon
mixtures (Treatment with nascent H at 350 to 4100 and
S0 atm using FeS, as a catalyst), 369

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

Removal of oxidizable sulfur compounds from gas (Use of
Kaolin, Al,0y, Fe, or their oxides as catalysts), 811

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

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

Removal of sulfides from synthesis gas (Ni and Co
catalysts suitable for fixing sulfides, and Ni, Co, Mo,
and Cd for converting them to H,S), 1253

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

Removal of sulfur from gases (Use of oxidized and
sulfurated Ni catalysts for hydrogenation of organic §
compounds with formation of H,;S), 1224

Removal of organic sulfur compounds from industrial gases
(Gas passed into washing tower to be washed with
petroleum solvent), 876

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

Removal of sulfur compounds from gases (Most of H,S and
organic S compounds (except thiophene) removed from gas
by passage through Zn at 350-5000 after passage through
hot Fe or Mn oxide layer; Zn0 regenerated by heating in
oxidizing atmosphere at 700-9000), 1330

Removal of organic sulfur from town gas (Reduction of
organic S to 10 grains/100 cu. ft. or less by oxidation
of C5,, COS, and thiols to SO,: removal of 30, by

scrubber), 839

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

Removing organic sulfur from coal gases {By conversion to
H,S and passage over a catalyst consisting of Cr, Cr
oxide, or Cr sulfide on activated carbon), 680

Removing organically bound sulfur from water gas (Gas
mixed with oxidants before passing through activated C;
other variations), 604

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

Removing organic sulfur compounds from coal gas or
similar gas (By passing gas over a metallic
thiomolybdate catalyst at temperatures of 300 to 6000,
the HzS formed being absorbed by hydrated Fe oxide),
S26

Removing organically combined sulfur from gases (Treating
with oxygen, and under alkaline conditions with
activated charcoal), 516

Removing organic sulfur compounds from fuel gases (By
passing gases from which HS has been removed over Cu
catalyst at 570 to 6500), 527

Removing organic sulfur compounds from gases (Use of Cr,
Cr(, and CrS as catalyst), 653

Removing organic sulfur compounds from water gas, 923

Removing organically combined sulfur from gases (Use of
strong bases or basic-reacting salts of strong
inorganic or organic bases at high temperatures to
convert S to H,S), 476

Removing sulfur from gases (Use of alkali metal
carbonates and ox{des and hydroxides of Fe as
catalysts), 448

Removing sulfur compounds from gas (Desulfurization of
hydrocarbon gas), 696

Removing sulfurous impurities from combustible gases such
as coal gas (Removal of organic sulfur compounds from
H,S-free gases by contact with a catalyst of the sub-
sulfide of Ni or Co at temperatures between 2009 and
3500), 557

Report of Organic Sulfur Committee (Use of piperidine and
morpholine for removal of organic sulfur compounds from
gases), 690

Report of Committee of Enquiry on Sulfur Removal {from
town's gas] {Removal of organic S compounds using
active C or oil washing), 622

Separation of carbon dioxide, hydrogen suifide, and
organic sulfur compounds from coke-oven gases, 1036

Solid chemical absorbents for gases. Part A: removal of
hydrogen sulphide from coal gas. {(Chap. 8) (Catalytic
removal of organic sulfur compounds from fuel gas),
1648

Solvation and hydrogenation of coal in partially
hydrogenated hydrocarbon solvents (Removal of organic
and inorganic S compounds), 1601

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

Stretford process (Sweetening of natural and industrial
gases bycomplete removal of H sulfide and partial
removal of organic S compounds), 1950

Sulfur-free water gas (Reducing organic S compounds in
water gas), 822

Sulfur removal from carbon monoxide--hydrogen mixtures
(Removal of S-containing organic compounds in 2-stage
process by conversion to H;S by oxidized and sulfurized
Ni catalyst on kieselguhr and subsequent oxidation of
H2S), B79

Sulfur removal. Report of the Institution of Gas
Engineers* Committee of Inquiry (Removal of organic S
compounds from town gas by the active carbon process,
the oil-washing process, and the catalytic process),
625

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

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

Supported catalysts for removal of organic sulfur
compounds from combustible gases (Activated Al,0; is
dehydrated and heated to 1250~1350° to give corundum
(a=-Al,03): porous product soaked in soclution of Ni
sulfate; peliets are dried at 1000; Ni sulfate reduced
by coal gas to NipS, to be used for decomposition of
organic S compounds), 1222

Synthesis of gasoline from carbon monoxide and hydrogen
at ordinary pressures. XLIV. Purification of the
gaseous raw material used for gasoline synthesis. 3.
Removal of organic sulfur by means of Luxmasse and
edmixtures (Using Luxmasse with 10X NaOH and 10% ThO,),
498

Synthesis of gasoline from carbon monoxide and hydrogen.
LXVII. Desulfurizing ability of various metal
hydroxides (Removal of organic $ compounds using
hydroxides of Fe, Ni, Co, Cu, Mn, or Cd with
kieselguhr), 6053

Synthesis of gasoline from carbon monoxide and hydrogen
at ordinary pressures. XLV. Purification of the gaseous
raw material used for gasoline synthesis. 4. Removal of
organfc sulfur by means of synthetic agents (Using




Fe,lz——Al 0z~~brimstone mand NaOH; Luxmasse and
diatemacecus @arth with NeOH; or FegOz~—-bentonite——
NaGH ), 499

Synthetic fuel gas purificatieon by the Selexol process
(Setective removal of HixS and C0S), 1967

Total gasification of cozl dust (Koppers process for
making water gas), 4088

Treating cnal (Precipitation of organic S with Cu, Pb,
their oxides, or Call), 339

Treatment of gases produced by the carbomrization of coal
(Removal of orgeznic § by hydrogenation using sulfide of
Mc ar Mi apd subeequent removal of HpS), 654

Work of the Gas Rewearch Board. Report of the Director
(Reviews of complete gamification; synthesis of CH,
using Ni eatzlyst; removal af organie sulfur from coal
gas), 3400 )

CRGANIC SULFUR COMPOUNDS/SOLVENT EXTRACTION

Cnemical removzl of nitrogen and organic sulfur from coal
(CeHsNO; zppears to be most efficient solvent for
removal of organic S; particle size has no discernible
effect), 1674

OTTO PROCESS
Desulfurization af gas with anmoniz water, 621
OXIDATION/CHENICAL REACTIUN KINETICS

Kinetice of the catalytic coxidation and heterogeneous
sulfetion of sulfur diexide at low comcentration
(Investigztion of various mixed metal axides for
recaovery af 5 dioxide from simulated flue gas), 1846

OXIDATION/REVIEWS

Fuel pracessing fluidized beds (Review of literature; 68

references ), 5470
OXYCGEN/CHEMICAL REACTIONS

Carton gxygen tieam reactions studied (1 to 100 atm
pressure and 900 to 1750Q0K), 3594

Coa! gazification (Reaction of agueous slurry of coal or
coke with O zbove 18009F and 100 psig to produce CO and
HY. S1lEZ

Gaee production from stezm, air, and coal (Slag production
mioimized by passing through the hot fuel alternate
streamz of =stesm containing less than 108 0 and more
than 25% (; grocess reduces steam consumption), 4933

Reaction of bydrcgen and oxygan atems with carbons and
cazls (Review with 35 references)y 743

Urderground gzsification of fuels. Stoichiometric
analysis of the three joint reactions taking place
during the anaiysiz of carbon with hydrogen (Tabulated
deta; J-dimensional model chowing stoichiometric
relatiang of principal reactions between C and 0), 4757

OXYGEN/DISTIIBUTION

Distributian af carbany hydrogen, nitrogen, sulfur, and
axyaern in 192 hydregenation products of an eocene broun
cazl (110 aim and 4707 in presence of FeaOx), 2206

Q4 YCEN/FRODICTION

Evalution of gases from subhituminous ceoal (Coal heated
at 2.8%/mip from L83 te cz. 10009; gases studied were
g, My COs C dicxide, Hy methane, ethane, propane, and
ethylene; preheating to 600° would produce useful gas
end seme tezr praducts 2nd leave char thet is useful for
reduction), 7143

Hydrocarbon-cxygen mixtures (Production of Fischer——
Tropsch syrthesis ges), 6431

OXYGEN /REMOVAL

Cozl gz2s ax & substitute for synthesis gas In the
Fischer=-~Tropsch synthesisz (Removal of O from coal gas
by passamez over Cu turnings at 320-509; gac freed of §
by pauszae gver alkalized FepOi at 2509; catalyst of
108 Co, & ThD., 8 MgU, 80 kieselguhr), 6671

Eveluatian «f betz radiatien as a hydrogenation catalyst.
Interinm tezhnical status report No. 3, September 1-—
December 3L, 1962 (Hydrocracking of cozl derivatives),
2980 (NYO-1018€6)

Kinetics of the hydro-remeoval of sulfur, oxygen, and
pitrogen fror a low temperzture coal tar (Batch
kydrogenalyris af &, O, and N corpounds in presence af
W suifide catalyst indicates that the hetero-zatoms can
be completely removed at 5008 and 1500 psi; 13
references), 1431

pPurification af fuel gases (Removal of Hz0, 0z, HpS, SOz,
NHyy HCN, NOy and organic compounds), 773

CXYGEN COMPOUNDS/CHEMICAL REACTIONS

Kinetics of the hydro-removal of sulfur, oxygen, and
nitrogen from a low temperature coal tar (Batch
hydrogenolysis of 8, Oy and N coppounds in presence of
W sulfide cztzlyst indicates that the hetero-atoms can
be completely removed at 5000 and 1500 psi; 13
references ), 1431

OXYGEN COMPOUNDS /REMOVAL

Treatment af synthetic gascline (Synthetic gasoline freed
trar 0 campeunds by passing it over bauxite at 700-
9508F and repeating at 600-9509F with 20-65 lb. steam
per barrel of gasoline), 6410

.
PAMCO PRICESS/REVIEWS
Ceal [convarsion to synthetic crude oil] (Review with 14
references ), 6945
PARAFFIN/PRODUCTION
Cerbon monoxide hydrogenation on ruthenium catalysts. II.
selectivity and microstructure of ruthenium contact

701 . PETROCHEMICALS/PRODUCTION

catalysts .(Solid paraffin yield increases with
increasing average pore size of catalyst), 6613

Low—temperature hydrogenation of Northern—~Bohemian brown-
coal tars (Tar fs hydrogenated at approximately 3410
and 300 atm wlth use of WS, catalyst), 6721

PARAFFIN/PURIFICATION

Complex utilization of Ukrainian brouwn coals. XIV.
Purification of paraffin obtained from lignite tar
(Solvent extraction using (CHz).Cl, at S09), 7311

PARTICLES/REMOVAL

Cleaning stack gases (Removzl of grit and dust as well as
sulfur acids), 1582

Limestone test results at the EPA alkali wet-scrubbing
test facility at the TVA Shawnee Power Plant (Removal
of 8 dioxide and particulates from flue gases), 1847

PATENTS/INDEXES

Index of selected gasification patents. IIT. Belgian,
French, German, Italian, and Swedish patents (Abstracts
of patents issued between 1914 and 1955), 4945

PATENTS/REVIEWS

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

PEAT/CARBONIZATION

Utilization of the chemical energy of solid fuels (Low-

calorific gas), 138
PEAT/DISTILLATION

Distilling solid carbonaceous materials (In contact with
superheated steam and heated refractory materizl), 26

Principles of the production and refining of synthetic
liquid fuel (Distillation of crude peat tar and
refining of oils obtained), 5748

PEAT/GASIFICATION

Gasification of solid fuel (Process described in which
fuel is brought into close contact with lxquld slag in
rotatable container), 4930

Gasification of peat with coal in an AVG gas generator,
3515

Gasification of water—containing fuels (Use of alkali
metal, alkaline earth metal, Fe aluminates ard
silicatesy or Al slicates as catalysts), 4586

Gasification of fuels by oxygen (Gasification is more
effective when enriched gas and steam—0 blowing were
used insiead of steaw—zir blowing), 4751

Pressure gasification of solid fuels with sieam and
oxygen (Testing of Russian coals of low calorific value
and peat; use of air, air + steam, and 0), 4558

PEAT/HYDROGENATION

Oils from catalytic hydragenation of carbonaceous
mzteriazls (At 300 to 500°C and 20 tc 500 atm using zinec
acetate or zinrc formate catalysta), 5926

Sclvation process for carbonaceous fuels (Use of sclvent
extraction to obtain low—ash and low—sulfur fuel from
fossil solid fuel), 7329

PEAT/PYROLYSIS

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

Pyrolytic conversion and coking of finely divided solid
bituminous material and hydrocarbon oil (Fracticnation
of products; design of apparatus), 7077

PEAT/SOLVENT EXTRACTION

Extracts of coal, etce. (Solvent extraction -using
hydrogenated olls, acid oils, or mixture of tetrzlin
and cresol under pressure), 7244

Solvation process for carbonaceous fuels (Use of solvent
extraction to obtain low—ash and low—sulfur fuel from
fossil solid fuel), 7329

PENTANE/PRODUCTION

Process for producing hydrogen—enriched hydrocarbenaceous
products from coal (Selvent extraction at 300 to 5009C;
catalytic hydrogenation of extract; use of Co oxide—~—Ma
oxide—~-Al oxide catalyst at 4400C, 245 atm, and
residence time of 2.8 hr)s 4965

PERGX PROCESS

Waste gas desulfurization and environmental protection
(Discussion of several metheds with 23 references),
1882

PETIT PROCESS

Petit process for sulfur purification {of gas), 272

Present status of desulfurization of coke-oven gas, 271

Recovery of by—product nitrogen and sulfur in the coke-
oven and gas industries, 23§

Recovery of sulfur fram coking gas (Description of the
Bahr, Petit, Seaboard, Glrdler—erbotcl, Ferrox, and
Thylox processes), 671

Sulfur recovery from the gas from coal distillation, 274

PETRICHEMICALS/PRODUCTION

Chemicals from coal: illusion or reality (Feasibility of

economic production of petrochemical feedstocks), 5632



PETROLEUM 70z

PETRGLEUM

Proceedings: energy resource canference, Jctober 24 and
25, 1972 (2nd). Annual rept (Extraction of natural gas
and crude oill; interfuel conversjon; Lurgi process;
government role in insuring adequate, reliable energy
supply and transmission snd transportation of energy),
5487 (PB--224 750/0)

PETROLEUM/CARBONIZATICN

Formation of anisotropic mesophase from various
carbonaceous materials in early stages of
carbonization, 191

PETROLEUM/CHEMICAL COMPOSITION

Fotential pollutants in fossil fuels. Final rept
(Composition of typical US fossil fuels by source
location), 1994 (PB--225 039/7)

PETROLEUM/CRACKING

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

Synthetic oil from coal (Catalytic hydrogenation in
autociave at 140-210 atm up to 4759 in presence of
ammonium molybdate and Sn chloride or 2Zn chloride gave
crude ofl, gas, coke, and water; hydrorefining with CoQ
and Mo oxide on Al oxide followed by cracking), 6877

PETROLEUM/DESULFURIZATION

Desulfurization of coal and petroleur. A bibliography
with abstracts, 1997 (NTIS-WIN-73-17)

Identification, determination and sepsration methods of
sulfur compounds in brown-coal tar, bituminous-cqal tar
and petroleum according to the literature and patents,
438

PETROLEUM/DISTILLATION

Technology of coal and petroleum nydrogenation (Review on
high-pressure hydrogenation of coal and tar and thermal
processing of petroleum), 3012

PETROLEUM/GASIFICATION

High-pressure fluidized beds [for production of natural
gas substitute from coal or oil] (Three-stage process),
5107

Synthetic natural gas in tne US energy balance. Part 2
(Tabulation of SNG projects in USA (April 1973)), 5492

PETROLEUM/HYDROGENATION

Catalytic hydrogenation of coal, etc. (Use cf halogen
acid, nonmetailic halogen compounds, Zn, Fe, or Sn and
their compounds as catalysts), 2508

H-o0il- and H-coal-processes (Use of fluidized catalyst),
6889

Hydrogenation of coal, pitch, and petroleum (Review),
2304

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

Hydrogenation of topped-crude and of petroleum cracked
residues, primary shale and cocai tars, asphalts and
phenols (Catalytic hydrogenation under pressure), 2334

Obtaining fuels and chemical products from mixtures of
coal and oll (Hydrofining distillates with boiling
point to 3209), 3097

Status of hydrogenation of petroleum, bitumen, coal tar,
and coal (Bibliography), 2240

Technology of coal and petroleum hydrogenation (Review on
high-pressure hydrogenation of coal and tar and thermal
processing of petroleum), 3012

PETROLEUM/PRODUCTION

Advanced methods of oil and gas production from fossil
fuels. Subpanel report VII used in preparing the AEC
Chairman's report to the President, 5553 (WASH-1281-7)

Distillation of tar to give gasocline, phenols, and
residue that is cracked to produce coke, crude oil, gas
oil,y, and gases, 5703

Relations between the composition of retortable
carbonacecus minerals and their yield of crude oill,
§689

Synthetic crude oil from coal (Low-temperature
carbonization of coal followed by hydrotreating of coal
tar products), 6920

Synthetfc oll from coal (Catalytic hydrogenation in
autoclave at 140-210 atm up to 475C° in presence of
ammonium molybdate and Sn chioride or Zn chloride gave
crude oil, gas, coke, and water; hydrorefining with CoO
and Mo oxide on Al oxide followed by cracking), 6877

Synthetic crude oil from coal (Carbonization of coal and
hydrotreating of coal tar products), 6919

Synthetic fuels from coal (Discussion of potential
processes for production of synthetic crude oil and
refined ‘'petroleum products'' from coal), 6883

PETROLEUM/RESEARCH PROGRAMS

Advanced methods of oifl and gas production from fossil
fuels. Subpanel report VII used in preparing the AEC
Chalrman's report to the President, 5553 (WASH-1281-7)

Buresu of Mines energy program, 1972 (Review of research
in 20 major areas. 185 refereces), 17 (BM-IC--8612)

Bureau of Mines Energy Program, 1972. Informstion
circular, prepared in cooperation with Morgantown
Energy Research Center, WV, and Bartlesville Energy
Research Center, OK. See also Energy Program 1971, PB--
211 456 (Review of 20 research areas by Bareau of
Mines), 5488 (PB--224 399/6)

Review of Bureau of Mines energy program, 1970, B.
Linville (Bartlesville Energy Res. Cent, 0K) (Includes
bibilography), 14 {BM~IC~-8526)

PETRILEUM PRODUCTS/PR3IDUCTION
Jbtaining fuels and chemical products from mixtures of
coal and oil (Hydrofining distillates with boilling
point to 320°), 3097
PHENANTHRENE /HYDROGENATION
Relative rates of hydrogenation of polycyclic aromatic
hydrocarbons {Rates for hydrogenation of biphenyl,
naphthalene, anthracene, phenanthrene, chrysene,
pyrene, and caronene in presence of skeleton Ni
catalyst and industrial ferric catalyst), 2935
PHENOL/PRODUCTION
American coal-hydrogenation plant (Pilot plant with
simplified flow chart; capacity of 100 tons coal/deay;
plant operates at 450 to §500C), 2913
Carbonization of coal in rectangular gas-combustion
retort for the production of small blast~furnace coke,
liquid fuels, and gas (Yield as high as 90X), 152
PHENOLS/BOILING POINTS
Research on the structure of the higher phenols obtained
from Cheremkhovo coal tar (Research on composition and
structure of phenols obtained fror heavy fraction
boiling at 230 to 310°C), 7428
PHENOLS /JHYDROGENATION
Action of catalysts in the high-pressure hydrogenation of
phenols and hydrocarbons (WS, MoO3, MoSy, CoS, and Zn$S
as catalysts), 2236
Catalytic hydrogenation of phenolic oil in low-
temperature tar. I, 2283
Catalytic hydrogenation of low-temperature tar and its
main constituents (Use of NiD, MoO3, ZnCl,, Cr(0H)a,
and Al(OH)y as cetaiysts), 5666
Destructive hydrogenation of phenols in a continuous
apparatus (MoS,, MoS, S, and Al,0, + S as catalysts),
2378
Hydrocarbons from phenolic tars. Il. Catalytic
hydrogenation under pressure (Co,S,; and MoO, catalysts
at 460 to 480° and 80 to 275 atm pressure), 5704
Hydrogenation of topped-crude and of petrcleum cracks
residues, primary shale and coal tars, asphaits and
phenols (29 references), 2340
Hydrogenation of phen¢lic distillate from lignite a2t high
pressure using Co,S3, 2205
Hydrogenation of topped-crude and of petroleum cracked
residues, primary shale and coal tars, asphalts and
phenols (Catalytic hydrogenation under pressure), 2334
Method of hydrogenating hydrocarbon-nonhydrocabon mixture
(Method for hydrogenating hydrocarbons mixed with
nonhydrocarbon compounds, e.g., phenols, N bases, or S
compounds; catalysts contain W and Ni suifides and
active alumina; all nonhydrocarbons and olefins are
converted into saturated or aromatic hydrocarbons),
2959
Production of hydrocarbons from phenolic tars, 2203
PHENCLS/PRODUCTION
Chemical by-products from coal (Productian of alkenes,
aromatics, H, ammonia, S tar acids; conceptual all-
chemical refinery), 7380 (PB-180878)
Conversion of higher phenols into phenols, cresols, and
xylenols, 7379
Current trends in the American coal tar industry
(Prospects for production of chemicals by coal
hydrogenation and hydrogen production from coke-oven
gas), 1S53
Distillation of tar to give gasoline, phenols, and
residue that is cracked to produce coke, crude oil, gas
oil, and gases, 5703
Formation of lower phenols during liquid-phase
hydrogenation (Semi-coked tar was used), 2928
Formation of the phenols in the process of the
destructive hydrogenation of the low-temperature tar
(Effects of contact time, temperature, and pressure),
2853
Fuels and chemicals from coal hydrogenation (Production
of tar acids, aromastics, LPG, and gasoline), 2826
Hydrogenated coal tar products (Review with 126
references ), 3033
Low~temperature hydrogenation of Northern-Bohemian brown-
coal tars (Continuous process for production of motor
fuels, alkanes, lubricating oils, phenols, and
cresols), 2916
New aspects in coal-tar processing (Description of
methods for conversicon of brown coal into paraffins,
phencls, pyridine, end electrode coke; most efficient
method Is hydrogenation at 40 atm and 3309¢), 2956
Phenols in of]l obtained from hydrogenation of coal
(Production of o-, »~, and p-cresol; o-, m-, and p-
ethylphenol; 243-, 294~y 245~y 345~, and 3,4-xylenol;
3-methyl-S5-ethylphenol; 4- and 5-indanol; mesitol; o-
and p-phenylphenol )}, 2725
Preparation of phenols and aromatics from coals by
directed hydrogenation, 3027
Process for dry hydrogenation of low rank coals with high
vields of phenolics. Paper No. 29 (At 300 to 1000 psi
hydrogen partial pessure and 4900 to 5709C), 3040
Production of coal chemicals by the combination of high
pressure liquid phase hydrogenation with hydro-
dealkylation (Production of aromatic chemicals from
coal by hydrogenaton and hydrodealkylation), 3013
Two-stage process for production of chemicals by
hydrogenation of Cheremkhovo cosl tar (Two-stage
(liquid and vapor phase) process yields 60 to 86%




chemicals ad intermediates (arcmatics and C& to C8
phenoln, naphthzlene, diluents, etc.) and 33 to 37X
kydrcecarbon geses (alkanss) at H expenditure of 5.7 to
6.0% cf cazl tar seight), 2354
PHINOLS /REDUCTION
stzlvytic hydrogenztion of coal—tar components by
molybdenum suifidz (Good yields of bznzznz below 2500C;
phencl, crecals, 2nd ethylphenol reduced with yield up
to 20%), 2970
Cxtalytie redustien of tar components by molybdenum
trizulfide. I1. Bicyclic hydrocarbens (diphenyl). III.
wongeyslic phensls. IV. Condenszd-nucleus phenols («-
and f-naphthols) (Effects of pressure, temperature, and
residencz timsz on hydrogenation of biphenyl), 2835
Developmentes in rcatalytic hydrogenation of tar and tar
products and reduztien of phenols, 2324
FHENCOLS /REMOVAL
Recent expsriences in the wastz-water treatment of coal-~
hydrcgenation plante (Purification operations include
oil separztion; phensl extraction, NHg recovery), 724
PHENOLS/SEPARATIUN PRUOCESSES
Separation ef phenols by distillation with special
reference to phenols from hard coal and lignite. I.
Vepor pressures and other physical datz of phenols,
73€7
PHENOLS/SOLVENT EXTRACTION
Use of formic acid for extracting phenols from brown coal
tar, middle tar oils, benzine, eic., 8673
PHENOLS/SPECIFIC HEAT
Separation of phenals by distillation with special
reference tc phenals from hard cozl and ligrite« I.
Vepor pressures and other physical datz of phenols,
73589
PHEMOLS /SURFACE TENSION
Separation of phenals by distillation with special
reference ta phenols frem hard coal and lignite. I.
Vapor prasswres and other physical data of phenols,
7369
PHENDLS /VISCOSITY
Separation aof phenols by distillation with special
reference tc phenols from hard ceal and lignite. I.
Vipor presszures and other physiczl data of phenols,
7369
PILOT PLANTS/COST
Rapid City — step thrze for coal gas (Filot plant for
testing Carbern Dioxide Accpetor Process), §319
PILOT PLANTS/EQUIPMENT
Proposed process and egquipment revisions to the Synthetic
Fuels Process Pilat Plant, Cresap, West Virginia. Final
envircnmentz] impact statement, 7004 (EIS~WV—73-0270)
PINTSCH PROCESS
Synthesis gzs from cozl (Lurgi pressure process; Wellman—
Galuskz process; Winkler process; Koppers process;
Wintershall=-Schmalfeldt pracess; Metallgesellschaft
processj Pintsch process; Thyssen—-Gazlocsy process;
underaround gasification; 54 references), 3723
PINTSCH-HILLEBRAND PROCESS
Brawn coale zz raw material for town's gas ard
tteynthesis?? gas (Pintsch—Hillebrand process for
preduction of gar suitable for Fischer--Tropsch
syrnthesis ), 3245
FIPERIDINES SPRODUCTION
Hydregenzted coal tar products (Review with 126
references )y 3033
PIPES/CORROSION RESISTANCE
Materials selectione Coal gasifieation pilot plant
(Corrasion resistance problems of components), 5415
PIPES/LEAK TESTING .
Underaraund gasific2tion of coal (Detection of
underground leaks in piping using 85Kr), 4816
PITCHES/DESULFURTZATLON
Desulfurization and destructive hydrogenation of pitch,
etc (At 4400 and 75 atmospheres pressure using CaCp
mixed with KOH asz catalyst), 414
PITCHES/GASIFLCATION
Slurpries cf splid carboniferous fuels (Equipment), 5529
PITCHES/HYDROGENATION
Destpructive hydrogenztion (Alkali or alkzline earth
metals as catalysts), 2452
Desulfurization and destructive hydrogenation of pitch,
ete (At 4409 and 75 atmospheres pressure using CaCgz
mixed witt KOH as catalyst), 41¢
Hydragenatian of coal tar and pitch (425 and 225 atm
pressure using oxide or sulfide of W as catalyst), 2691
Hydrogenation of coal, pitch, and petroleum (Review),
2304
Hydragenztions in a tetralin mediume I. Destructive
hydrogenation of bltumen and pitech (Solvent effects),
2371
Liguid bydracarbone frem tars, pitches, eic. (Preliminary
thinning with hydrocarbon solvents; use of oxides or
sulfides of 3cd to 7th group metals; NH, molybdate or
chramztey Cu, Bge Au, or metal of group 8 es
catalysts), 5671
PITCHES /OXIDATION
Hydrocracking of pitch distillates (Obtaining low— and
med {un~boiling hydrocarkons), 6794
PITCHES/PRODUCTION
Carbonizzt{an af cozl fn rectangular gas—combustion
retort for the production of small blast—furnace coke,
liguid fuels, and gas (Yield as high as 908), 152

703 PRCOCESS HEAT REACTORS

Filuidized-bed low—temperature carbonization of bituminous
coal and thermzl cracking of the tar vapors, 176 (BH-
RI-7322)

Review of coal tar technology. IV. Pitch (9 references),
6874

PITCHES/REVIEWS

Review of coal tar technology {Over 100 periodicals
abstracts (Jan-Jun, 1969) covering tars, light oils,
middle oils, pitch, tar bases, etc.), 6878

PITCHES/SEPARATION PROCESSES

Production of diesel and fuel oils from co2l tar
(Separation of pitch and oil from coazl tar by
fractionzl solution), 5804

PITCHES/SOLVENT EXTRACTION

Characteristics of groups of compounds separable from
cozl pitch by solvents (Review of classification of
compounds and quality requirements of pitch for
industrial uses), 7325

PITCHES/STABLLITY

Reproducibility and thermal stability of coal-tar pitch,

7434 (Y¥-1922)
PLASMA JETS

Gasification of coal with laser light irradiation, plasma
jet, and discharge—generated excited species (Revieuw
with 25 references), 5160

POLAND/CDAL GASIFICATION

Remarks concerning the future of coal chemistry

(Discussion with 11 referenrces), S083
POLYAMIDES/REGENERATION

Removal of S0 from flue gas mixtures with fibers
containing polymeric emines (Styrene—
dimethylaminopropylmaleimide (SDM) used as sorbent for
S dioxide; absorption increased with increased moisture
and decreased temperature), 1485

POLYMERS/CARBONIZATION

Formation of anisotropic mesophase from various
carbonaceous materials in early stages of
carbonization, 191

POTASSIUM PHOSPHATES/REGENERATLON

Purification of gas (Removal of HpS and'CO, from
synthesis, cracking, or natural gas by contact with
aqueous K HPO, under pressure), 1024

POTT AND BROCHE PROCESS

New German plant for the hydrogenation
process of Pott and Broche (Involves
coal in a solvent), 2558

Process of Pott and Broche for pressure extraction and

. hydrogenation of coal, 2557

POTT AND BROCHE PROCESS/REVIEWS

Coal [conversion to synthetic crude oil] (Review with 14

references )y, 6945 .
POWDERS/GASIFICATION -

Apparatus for the gasification of solid fuel powder under
simultaneous liquefaction of the ash (Fuel injected at
bottem of reactor), 4826

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

Pressure gasification of pulverized solid fuels (Slurry
of pulverized fuel is fed to pressure gasifier), 4791

POWDERS/MIXING
Method of coal-paste preparation, 7433
POWER/PRODUCTION

Impacts of new energy technology, using generalized
input-output analysis. Final Rept., see also report
dated Aug 1972, PB-220 622 (Comparative economic and
environmental impacts of high and low Bitu coal
gasification), 5436 (PB-226 139/4)

Role of coazl in the supply of power, 6871

POWER GENERATION/INDUSTRIAL PLANTS

Gacification and desulfurization of ceal for power
generation (Program for development of cozl-burning
power station that can meet future stack emission
standards; coal-processing system that produces S-free
gas)y 5418

POWER PLANTS/MAGNETOHYDRODYNAMICS

Ecoromic evaluation of MHD-steam powerplants employing

coal gasification, 5405
POWER PLANTS/STEAM

Economic evaluation of MHD-steam powerplants employing

coal gasification, 5405
POWER PRODUCTIGN/ENERGY COMVERSION

Conversion techniques. Subpanel report VI used in
preparing the AEC Chairman's report to the President,
5552 (WASH~-1281-6)

POWER REACTORS

Energy: new directions and challerges (Power production

forecaats), 5457
PROCESS HEAT REACTORS

Atomic Energy Commission——~Bureau of Mines process heat
reactor program. Quarterly progress report, May i-—July
31, 1962 (Constructior of 250-psig pilet scale He
recycle loop), 4833 (TID-19443)

Atomie Energy Commission—-Bureau of Mines process heat
reactor program. Quarterly progress report, February
1—april 30, 1962 (Fabrication and testing of
Induction-Heated Simulated Nuclear Reactor (ISR)

of coel by the
dissolution of
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gesificetion system), 4835 (TID-19551)

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)

High-temperature energy systems. Quarterly progress
report, February l--April 30, 1965 (Research progress,
ifncluding studies on alloys for fluidized-bed coal
gasifiers using nuclear reactor heat), 4957 (TID-22009)

High-temperature energy systems. Quarterly progress
report, August l--October 31, 1964 (Research progress
on 250 psig simulated nuclear coal gasification
system), 4922 (TID-21596)

Pipeline gas from coal using nuclear heat: technical and
economic evaluation (Production of 915-Btu gas), 4886
(CONF-393-5)

Present state-of-research in gas generation from coal
through steam gasification with use of heat generated
in high temperature, gas cooled, nuclear reactors, 5561

Process heat reactor program. Quarterly progress report,
February 1-—-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 heat reactor program. Quarterly progress report,
August 1--October 31, 1963 (Design and development of
fluidized-bed gasifier for He recycle induction-heated
simulated nuclear reactor), 4884 (TID-20319)

Prccess heat reactor program. Quarterly progress report,
May 1--July 31, 1964 (Research progress on fluidized-
bed gasifier, teat loop, gas turbine system, and gas-—
solids flowmeter), 4923 (TiD-2128&)

Synthetic natural gas as a nuclear energy carrier over
long distances (Production from fossil fuels using heat
from HTGR-type reactor), 5386

What hydrogen from coal costs [coal gasification, steam-
iron process or nuclear heat gasification], 4926

PROCESS HEAT REACTORS/USES

Fundamental studies on coal gasification in the
utilization of thermal energy from nuclear high-
temperature reactors, 5476

PRODUCER GAS

Progress review No. 10. Recent developments in
gasification (Producer gas, water gas, oil gas,.and O
gasification developments), 3693

PRODUCER GAS/COMBUSTION HEAT

British trials in underground gasification (If coal is
heated in absence of air, volatiles representing 15-40%
of bituminous coals are driven off as coal gas), 42883

Gasification of aolid fuels (Part of recycled coke formed
in low-temperature carbonization is gasified to give
producer gas), 4347

PRODUCER GAS/DESULFURIZATION

Abscrption of hydrogen sulfide by a monoethanolamine
solution in a foam system, 1449

Desulfurization of carbureter gas (By passage over
limestone or dolomite), 988

Desulfurizing reducing gases (Removal of H,5 fron coke~
oven gas, producer gas, water gas, and hydrocarbon
gases; fluidized solid bed of Cu--SiJ, gei used to
remove H,S by decomposition), 1331

25 extraction from coal-water gas mixtures with Koppers
coke, 1070

Low=sulfur char as a co-product in coal gasification
(Production of low-S producer gas in gasification~
desulfurization process; calcium carbonate used as S
acceptor), 5388

Possibility of producing & sulfur-free producer gas (Use
of Cal to eliminate H,S from gas), 453¢

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

Purifying gases of sulfur by using waste products from
acetylene manufacture (Producer gas cooled and scrubbed
with saturated aqueous solution of Ca(0OH);), 956

Recovery of sulfur from hydrogen sulfide-containing gases
(Recovery from coal gas, oil gas, or producer gas in 3-
step process; dilute NaCl3 used as absorbent for HzS;
H,S stripped from absorbent by Seaboard process; gas
then scrubbed with solution of picric acid and Na,CO3
to oxidized H,S to S), 1263

Removal and recovery of sulfur from gases (Nonoxidizing
gases freed of S by treatment with V derfvatives such
es acids, oxides, previously oxidized sulfides, and
vanadates of Cuy, Ni, or Cr; best results from V,0y with
NiD, CuD, and Cr,0;; regeneration of reagents), 4246

Removal of hydrogen sulfide from simulated producer gas
at elevsted temperatures and pressures (Use of
absorbent bed of sintered pellets of fly ash and Fe
oxide or red mud at 1000-15000F), 1689

Removal of inorganic sulfur compounds from industrial
gases (Gas passed over catalyst of Fe,0, and CaSO,),

1047

Sulfur removal from hot producer gas (Gasification {n
stirred fixed bed to produce low Btu gas; 32 materfals
used a3 sorbents for H sulfide), 1850

PRODUCER GAS/PRODUCTION

British trials in underground gasification (If coal is
heated in absence of air, volatiles representing 15-40%X
of bituminous coals are driven off as coal gas), 4288

Continuous distillation of coal and hydrogenation of
condensable volatiles (Continuous multistage,
pressurized cosl distillation and gasification system
in single vertical vessel), 7125

Gas of low heating value from the gasification of coal
preparation plant waste, 3848

Gas producer (Equipment), 4585

Gasification of coal dust (Production of producer gas),
4358

Gasification of coal in producers and water-gas
generators (8 references), 4073

Gasification of bone anthracite (Efficiency for producer
gas formation), 4777

Gasification of low-grade fuels (Use of washery refuse
and dump slurry from coal-washing plant), 3706

Gasification of lignite in a gas-producer of ordinary
construction (Analysis of lignites used and products
found), 4663

Gasification of solid fuels (Part of recycled coke formed
in low-temperature carbonization is gasified to give
producer gas), 4347

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

Generating producer gas (4100-4200 Kcal/m3), 3526

Hydrocarbon fuels by pyrolysis of coal (First portion of
char passed to fuel cell or MHD device to produce d.c.
and second portion to apparatus where char with steam
forms producer gas), 7153

Innovations in the field of gas production in 1936.
(Preparation of water~, hydrocarbon-, carbureted water-
sy producer-, and mixed gases), 3258

Low=sulfur 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
(Production of low=S producer gas in gasificetion~
desulfurization process; calcium carbonate used as §
acceptor), 5388

Low=sulfur char as a co-product in coal gasification
(Production of low=S producer gas), 5316 (PB--214
162/0)

Making producer gas a competitive fuel, 3984

Manufacture of cold clean producer gas (Review with 37
references ), 4447

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

Possibility of producing a sulfur-free producer gas (Use
of Cal to eliminate H,S from gas), 4534

Preparation, gasification, and smeiting of high-iron
content cokes for producer—gas wmanufacture, 3832

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

Producer gas (Rate of gasification, fuels, theory, and
economics ), 3374

Producer gas from carbonaceous material (Use of fluidized
carbonaceous materials), 3681

Production of domestic gas in a semicoking generator on
stean-oxygen blast, 4708

Temperature control of exothermic reactions (Use of
fluidized solid technique in reactor divided into 2
sections; use of process in manufacture of producer gas
from coal or in roasting of sulfide ores), 3914

Two-stage gas producer (Apparatus using 2 stages for
making producer gas from caking coals), 5128

PRODUCER GAS/PURIFICATION

Absorption of hydrogen sulfide by a monoethanolamine

solution in a foam system, 1449
PRIDUCER GAS/SCRYBBING

Purifying gases of sulfur by using waste products from
acetylene manufacture (Producer gas cooled and scrubbed
with saturated aqueous solution of Ca(OH),), 956

PRIDUCTION/HYDRDCARBONS

Catalytic production of hydrocarbons from hydrogen and
carbon monoxide (Using Co asctivated with thoria at
pressuyre from <0.5 atm to >0.5 atm), 5905

PROMOTERS/CHEMICAL PREPARATION

Destructive hydrogenation catalysts (Optimum atomic

proportion of promoters for use with Mo catalyst), 2211
PROMOTERS /EFFICIENCY

Action of alkali promoters upon iron catalysts. VI.
Influence of potassium carbonate upon selectivity. 1
(Conversion efficiency of Fe catalysts in production of
hydrocarbons from CO and H reaches maximum at 0.2 part
K2C04/100 parts Fe), 6787

PROPANE/PRODUCTIDN

Evolution of gases from subbituminous coal (Coal heated
at 2.89/min from 150 to ca. 1000°; gases studied were
0y Ny CO, C dioxide, H, methane, ethane, propane, and
ethylene; preheating to 600° would produce useful gas
and some tar products and leave char that is useful for
reduction), 7143




CGasecus hydrocarbons, mainly besides methane, from
reduction af carbonm menoxide (Use of mixed catalyst of
Fe, Cu, Mn, HzB0z, and KzClx), 3391
Medium—cressare-refining by hydrogenation of brown—coal-
tar products (At 15 to 70 kgf/sq. emy, MoOz, Al:03
catzliysts)y 4194
Process for preducing hydrogen—enriched hydrocarbonaceous
products from coal (Solvent extraction gt 300 to §000C;
catalytic bydrogenation of extract; use of Co oxide-=—Mo
oxide-~f]1 oxide cztalysit at 440°C, 245 atm, and
residence tiwme of 2.8 hr), 4965
PROFANOLS/DECOMPOSITION
Decomposition ef aleohols over 2 Fischer—Tropsch iron
catalyst, 666
FROPYLENE/PRODUCT1ON
Chemical by~products from coal (Preduction of alkenes,
aromaties, Hy ammonia, 5 tar acids; conceptual all-~
chericzl refinery), 73£0 (PB-180878)
Gaseous hydrocarbons, mainly besides methare, from
reduction of rarbon monoxide (Use of mixed catalyst of
Fey, Cu, Mn, H3zBD3y and K C0;), 3391
PURIFICATION/MOLECULAR SIEVE PROCESS
Remcval of sulphur diexide and NO/sub x/ by molecular
sieve zeolites. Paper 61, 1848
PUR1SOL FROCESS
Puriscl process (Remnoval of acid gases from syngas and
naturzl gas sireams using physical absorption in N-
methylpyrrolidone), 1966
PYRENE/HYDRIGENATION
Relative rates of hydrogenation of polyeyelic aromatic
hydrocarbans (Rates for hydrogenation of biphenyl,
naphthalene, anthracene, phenanthrene, chrysene,
pyrene, and caronere in presence of skeleton Ni
catalyst ani industrizl ferric catalyst), 2935
PYRIDINES/PRODUCTION
Extractions from przhzated cozl with solvent (Extraction
yields using chlorofors and pyridine), 7335
New aspects in esal-tar processing (Description of
methods for conversion of broun coal into paraffins,
phencls, pyridine, and electrode coke; most efficient
method is hydrogenation at 40 atm and 3E30%c), 2956
PYEIDINES/RECOVERY
Recovery of chemicals from underground coal gasification
gas In 2 large-sczle laboratory apparatus (Pilot-scale
laboratary apparatus), 5035
Separation of tar, naphthalene, ammonia, hydrogen
sulfides hydrogen cvanide, and pyridine from coke—oven
gas {Cas serubbed with ammoniacal liquor), 1175
PYRIDINES/REBUCTION
Catazlytic hydrogenation of coal-tar compeonents by
molybdanum rulifide (Good yields of benzene below 2500C;
phenals cresols, and gihylphenol reduced with yield up
ta 40%)y 2970
PYRIDINES/REMCVEL
Purificstion wuf coke—oven geses and production of &
combuctinhle ges rich in hydrogen and carbon monoxide
(Crude coke—aven goz purified and most of ar,
arcmatics, naphthalene, nlirogen compounds; and S
campounds removed using steam a2nd oxide or sulfide
catalyet)y, 1371
separation of tar, naphihalene, ammoniz, hydrogen
sulfide,y, hydrogen cyenide, and pyridine from coke—oven
ges (Gas scrubbed with ammeniacal liquor), 1175
Vacuyum carbonate proceszs for recovery of hydrogen sulfide
and ecyznides (Removal of H,8, CO,, HCN, pyridine, and
napbthalene from coke—gven gas by scrubbing with NasCOsz
solution), %6
PYPIDINES/SOLVENT EXTRACTION
Pyridine hases from hesvy ''gasolinet!! fraction obtained
from low-temperature distillation of coal (Gasoline
fractian from distillation ef coal in Lurgi ovens at
700-8008 Jdephenolized by zlkali; solvent extraction of
pyridine bhases with CH0H), 66638
PYRITES/CHEMICAL REACTION KRINETICS
Behavior of pyritic 2vd organic sulfur during the coking
of cozls, 909
PYRITES/CHEMICAL REACTIUNS
Desudlfurizing coaly ezpesizlly to reove pyritic sulfur
(Pyrites converted by 5% nitric acid to Fe(ILI)
sulfate: process tempereture is 780), 1527
PYRITES/DESULFURIZATION
Fiotation of cozls of high sulfur content (Effects of
Cr(NOx)ay FeSOys KMrnOw, CuS04, 2nd NaoS5i0; on
floetability in relatien to removal of sulfur compounds
and pyrite), 1071
Sulfur behavier and sequestering of sulfur compounds
during caal carbonization, gasification, and
combustione Final report (Desulfurization and
gecificztion of bituminous ceal, lignite, anthracite,
and pyrite), 5227 (PBE~-211 481)
PYRITES/FLOTATION
Flotatlon of pyrite from caal: pilot plant study. Rept.
of investigaztions, prepared in cooperation.with
Pitisbursh Energy Besearch Center, PA, 2037 (PB--224
571/0Q)
Flotaztiaon ot pyrite from coal (Removal of pyrites from
caal by Z-stage froth flotation), 2141
Flotation af pyvrite from coal. Pilot plant study (70-9028
of pyritis 5 in coal way be separation by 2-stage froth
flatation with K amyl xanthate collector), 1889
Flotéatian of pyrite from coal. Pilat plant study

7095 PYRITES/REMOVAL

(Tabulated and graphic results plus pilot plant
flousheet and photograph of flotationr cells in
operation), 1893

Reducing the sulfur content of coal (OUrganic S (40% of
total) cannot be removed by physical means; remainder
is pyrites; costs to be invested to remove S from solid
fuel largely outweighs loss and injury to equipment due
to S dioxide corrosion), 1452

Removal of sulfur from cozal by the flotatian process
(Laboratory flotation unit designed for testing process
of flotation of pyritic material in coal), 1680

PYRITES/HYDROGENATIOHN

Desulfurization of coal (Mixture of equal volume of S-—
bearing coal and calcined limestone treated with H in
fluidized bed 2t 600-8000 and 1 atm; most pyrite S, ca
34% organic Sy and some sulfate S removed), 1701

PYRITES/OXIDATION

Desulfurization of cozl (Treatement of some coals with
aquecus Fe3+ solution removes 40-75% of § content
through nearly complete oxidation of pyritic §), 1677

PYRITES/REMOVAL

Apparatus for automatic removal of pyrites from cozl
pulverizers, 1433

Bacterial oxidation in upgrading pyritic coals (Removal
of pyritic sulfur during agglomeration by treatment
with Thiobacillus ferroxidans), 2070

. Basic methods of removing sulfur from cozl (Review of
methods; electrostatiec, thermal treatment in absence of
0 to give H sulfide, leaching with acids or alkalirnes,
and leaching in presence of ferrobacillus ferroxidans;
34 references ), 1500

Behavior of coal pyrite during flotationr and practiecal
aspects of flotation-desulfurization of coals (Optimum
conditions for flotation-desulfurization of a coal are
also optimum for flotation deashing), 1285

Behavior of sulfur compounds in cozl during treatment
with a solution of sodium in ammonia (Samples of coal
treated at -35 to -40% under dry N; treaiment reduced
amount of S present as pyrite and as organic
compounds), 1456

Chemical desulfurization of coal: report of bench—sczle
developments. Volume 2. Final report (Meyers process],
1926 (PB-221406-2)

Chemical desulfurization of coal: report of bench-scale

. developments. Volume 2 (Using aqueous feric salt
solutions), 1917 (PB-221406)

Chemical desulphurisation of coal to meet pollution
conirol standards (Removal of pyritiec sulfur by Meyer's
process using ferric sulfate solution), 2097

Chemical desulfurization of coal: report of bench-sezle
developments. Volume 2. Final report. See 21so Volume
iy PB-=221 405 (Computer programs for analysis of leach
processes; tables), 1925 (PB--221 406/2)

Chemical desulfurization of coal: report of bench-—scale
developments. Volume 1 (Use of aqueous ferric salt
solutions), 1915 (PB-221405)

Chemical desulfurization of coal: repert of bench—scale
developments. Volume 1. Final report (Meyer's process;
50 to 1309C; 1 to 10 atm; and coal sizes of 1/4 in. to
100 mesh), 1916 (PB-221405-¢)

Chemical desulfurization of coal: report of bench—scale
developments. Volume 1. Final report. See alsc Volume
2, PB—-221 406 (Meyer process for oxidation of pyrite §
by ferric compounds to soluble form), 1913 (PB——221
405/4)

Chemical removal of pyritic sulfur from coal (Aqueous
ferric salis selectively oxidize pyrite S to ferms that
can be removed by vaporization, steam, or solvent
extraction), 1891

Coal and sulfur dioxide pollution. Preprint (Methods for
reducing S0, emissions), 1411

Coal demineralisation by magnetic farces (Removal of
pyritic sulfur), 2094 .

Coal desulphurisation: costs/processes and
recommendations (Low temperature process to remave
pyrite and some organic sulfur from coal), 2101

Coal desulfurization (Reduction n pyritic §), 1534

Combined wet and air preparation process ‘far pyrite—
containing brown coazl of the Brunswick cozl mine in
Helmstedt, 1192

Desulfurization of soft cozl, especially coal washings
(Precipitation of pyrite from coal-water suspension),
1499

Desulfurizing coal, especially to reove pyritic sulfur
(Pyrites converted by 5% nitric acid to Fe(IIl)
sulfate; process temperature is 789), 1527

Desulfurization of Donets Basin coals by flotation
(Flotation inefficient in desulfurizing pyrite cozls),
1322

Desulfurization kinetics of energetic cozls (Steam—air
mixture used under fixed-bed conditiens), 1320

Dry process for removal of pyrite from cozl (Separations
by particle size and particle mass), 1537

Dry separation of pyrite from coal (Use of centrifugal
and electrostatic methods), 1682

Economic feasibility study of coal desulfurization.
Volume II, 1378 (PB-17684€)

Effect of molten caustic on pyritic sulfur in bituminous
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coai (FPyrite S converted to sulfides that are soluble
in molten caustic and are completely removed), 1361

Electrophoretic-specific gravity separation of pyrite
from coal. Laboratory studies, 1532 (BM-RI-7440)

Energy in the chemical and petroleum prccessing industry.
More recent results in the field of coal treatment (Wet
and dry coal desulfurizaticn methods), 1458

Engineering, economic, and pollution conrtrol assessment
of the Meyers process for removal of pyritic sulfur
from coal, 1651

Evaluation of coel cleaning processes and techniques for
removing pyritic sulfur from fine coal, 1713 (PE--210
821)

Evaluation of coal cleaning processes and techniques for
removing pyritic sulfur from fine coal, 1473 (BCR-L-
339)

Evaluation of coal cleaning processes and techniques for
removing pyritic sulfur from fine coal, 1512 (BCR-L-
362)

Evaluation of coal cleaning processes end techniques for
removing pyritic sulfur from fine coal, 1583 (BCR-L-
404)

Feasibility study of the recovery of sulfur and iron from
coal pyrites, 1396 (PB-176844)

Flotation of pyrite from coal. Technical progress report.
Report on coal preparation program, 1698 ( PB—-208 015)

Flotation of pyrite from coal. Pilot plant study (70-90%
of pyritic S in coal may be separation by 2-stage froth
flotation with K amyl xanthate collector), 1889

Flotation of pyrite fror coal. Pilot plant study
(Tebulated and graphic results plus pilot plant
flowsheet and photograph of flotation cells in
operation), 1893

Fiotation of pyrite from coal. Patent application No. 279
303, 1753

Fluidized-bed desulfurization of nonconking coals (Air-
steam treatment of noncoking coals in fluidizing
chamber), 1318

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

Hydrodesulfurization of bituminous coal chars (About 10%
of S content of char not removed), 1495

Hydrolyzed metal ions as pyrite depressants in coal
flotation: laboratory study (Use of FeCls, AlClj,
Crllsy and CuSO, as pyrite depressants), 1586 { BM-RI-
7518)

Iron pyrites from high-sulfur coals (Economics of
desulfurization of ccal to recover FeS, for sulfuric
acid production), 1422

Magnetic separation of pyrite from coals (Review of
previous studies of magnetic separation of pyrites from
coal), 1421

Plant design of a method for chemical desulphurisation of
coal (Removal of pyritic sulfur by Meyer's process
using ferric sulfate solution), 2099

Plant development for chemical desulfurization of coal
(Meyers process uses aqueous ferric sulfate solution
for leaching), 2093

Possibilities of eliminating pyritic sulfur while
enriching coal from the Balkan coal basin (Use of
flotation and centrifugation), 1349

Preliminary commercial scale process engineering and
pollution control assessment of the Meyers process for
removal of pyritic sulfur from coal, 1970

Preparation characteristics and desulfurization potential
of lowa coals (High S content (4.2-10.4%); organic S
was 0.8-3.8%; pyritic S content reduced by crushing and
washing), 1894

Process costs and economics of pyrite-coal utilization,
1440 (PB-16€2358)

Pyritic sulfur removal from coal using solutions
containing ferric ions (FeCly solution is used; not
necessary to use high pressure and temperatures), 1755

Reduction of sulfur in minus-28-mesh bituminous coal
(Pyritic S occurs in increasing amounts in high-gravity
fractions), 1362

Reduction of the sulfur content in brown coals of the
North Bohemian Brown Coal District {Pyrite oxidation in
cal grains conaining 4.59-18.10% S studied by heating
in electric furnace, shock heating in superheated
steam, high-frequency heating, and electric discharge),
1691

Removal of pyrite from coal by dry methods (Combinaton of
grinding, centrifugation, and electrostatic
separation), 1549

Removal of pyritic sulphur from coal using solutions
containing ferric lons (Ferric,chloride treatment
process), 1875

Removal of pyrite from coal by dry separation methods.
Report of investigations, 1976 (PP-221627-3)

Removal of mineral matter Iincluding pyrite from coal.
Patent application No. 354 023 (Treatment of coal with
aqueous alkali at about 175-300°C followed by
acidification with strong acid), 2002

Removal of pyrite from coal by dry separation methods.
Report of investigations, preparsd {n cooperation with

Morgantown Znergy Research Center, WV (Reduction of 50,
emissions from coal-burning power plants by removing
pyrites from coal prior to burning; equipment), 1978
(PR--221 627/3)

Removal of pyritic sulfur from cosl by bacterial action
(With small sizes of cosl more than 80X of pyrites was
removed; mechanism of pyrite removal by bacteria is
discussed), 1317

Separability of pyrite particles in some pulverized coals
(By the float-and-sink method), 113€

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

Symposium on environmental pollution control - 2, 3, 1756

TEW zerces in on leaching method to desulfurize pyrite
coals (Description of Meyers process using aqueous
ferric sulfate solution), 1796

Two-stage flotaticn selectively floats pyrite from coal,
2020

Use of pyrite-depressing and -activating reagents during
desulfurization of coal slurries by flotation
(Flotation of coal slurries with pyrite-depressing Ca0O,
NaCN, or collectors such as ethyl or butyl vanthate),
1381

Use of sulfur from coals (Review of practice in sulfuric
acid production from pyrites; steam-air desulfurization
of coal), 1503

PYROLYSIS/CHEMICAL REACTION KINETICS

Advances in research on coal pyrolysis (Coal pyrolysis at
extremely high temperatures reviewed; ethylene
formation; 63 references), 7150

Flash pyrolysis of coal. Effect of nitrogen, argon, and
other atmospheres in increasing olefin concentration
and its significance on the mechanism of coal pyrolysis
(Pyrolysis at about 11509 for 30 sec in vacuo and in N,
Ar, NH,, and CgH¢ ), 7178

Kinetic study of the pyrolysis of a high-volatile
bituminous coal (19 references), 7135

Kinetics of pyrolysis of high volatile bituminous ccal,
7136

Kinetics of the thermal decomposition of coal (Review
with 41 references on experimental methods used in
fnvestigation of coal decomposition kinetics and
theories of pyrolysis), 7132

Liquefaction of Utah coal (Conversion of bituminous coal
to fluid feed studied using pyrolysis, solvent
extraction with tetralin, and catalytic hydrogenation;
optimum conditions were 5159, H pressure 2000 psi, and
Sn chloride catalyst concentration 15% of coal), 6964

Mechanisms of coal pyrolysis. VI. Reaction patterns in
the range 650-8500, 7128

Progresses made in the research of pyrolysis of
bituminous coal (Reaction kinetics of gas formation),
7151

Reduced coals. I. Mechanism of coal pyrolysis (Pyrolysis
at 600°), 7129

PYROLYSIS/COED PROCESS

COED [Char 3il Energy Development] piant for coal
conversion (Pyrolysis of coal with heating value 12.800
Btu/lb), 7166

Hydrogenation of COED process coal-derived oils (Over
fixed bed nickel--molybdenum catalysts), 7170

PYROLYSIS/ECONOMICS

Multistage pyrolysis of coal (High-volatile bjtuminous
coal pyrolyzed steps at 600, 850, 1000, and 16000F with
N as fluidizing medium), 7133

PYROLYSIS/FLUIDIZ2ED BED

Fluidized-bed pyrolysis of Western bituminous coals
(Multistage pyrolysis at 600-650, 850, 1000, and
16000F ), 7138

PYROLYSIS/LASERS

Solid and gaseous products from laser pyrolysis of coal,

7159
PYROLYSIS/SOLVENT EXTRACTION

Liquefaction of Utah coal (Conversion of bituminous coal
to fluid feed studied using pyrolysis, solvent
extraction with tetralin, and catalytic hydrogenation;
optimum conditions were 5159, H pressure 2000 psi, and
Sn chloride catalyst concentration 15X of coal), 6964

PYROLYSIS/TEMPERATURE DEPENDENCE

Influence of the coking temperature on certain raw coke-
gas chemical products (Increase of coking temperature
from 1350-60 to 1370-80° affected products; yield of H
sulf{de, HCN, and ammonia increased with temperature),
7140

PYROLYSIS/THERMODYNAMICS

Thermodynamic analysis of the formation process of

aromatic hydrocarbons during coal pyrolysis, 7104

QUINOLINES/PRODUCTION
American coal-hydrogenation plant (Pilot plant with
simplified flow chart; capacity of 100 tons coal/day;
plant operates at 450 to $500C), 2913
QUINOLINES/REDUCTION
Catalytic hydrogenation of coal-tar components by
molybdenum sulfide (Good yields of benzene below 2500C;
phenol, cresols, and ethylphenol reduced with yieid up
to 40%), 2970




ECIVERY/ECONOMICS
(n deculphurizatian and removal of sulphur from smoke

geses in Japen rEconomics aof § recovery; methods of
desulfurization), 1441
HECTISOL PROCLSS
Gas purificetion by mezns cf the Rectisol process (Use of
polar or argenie liguids (such as MeOH) cooled to -750
for removel of COs and H,5 from gas), 1l44
Oraznic sulfur in [town] gas (Removal using Rectisol
process )y 1341
Rectisol preces: (Purificetion af crude gas produced by
cozl gasification), 1965
kectisol pramessz for the purification of pressure gases
(Purification for use in Fischer--Tropsch reactor), 959
Technological possibilities of the Rectisol process, 5100
Weste gac desulivrizaztion and environmental protection
(Discussian of several methods with 23 references),
188z
REDUCT ION/EFFICIENCY
s0, converted ta sulfur in stackgas cleanup route
(Catalytic reduction using natural gases reducing
agent; conversion efficlency is 90% or better), 1790
ROOUCTION/ELECTRACHIMISTRY
Similarity between the electrochemical elimination of
sulfur from coal and from dibenzothiophehe, 1429
RCGINERATION
Removal and recovery of 30, from power station flue gases
(Discus=zian of Chemieco { 2gquenus suspencion of nagnesium
oxide) process), 1881
RIINLUFT PROCESS
Coal and sulfur dioxide pollution. Preprint (Methods for
reducing S0, emissionz), 141l
Environmentzl protection a2nd safety (Reinluft process for
removal af 50, from pawar plznt stack gas), 1773
Methods of reducing emission of oxides of sulfur from
cozl (Absarpton of § oxides by alkalized zlumina at
6250F; Reinluft processzy catalytic convarsion of 50z to
S3; resulting in formation of HpSO4), 1369 .
Present state ef flue gas desulphurizetior (Comparison of
eccnomics and effectiveness of various processes for
renoving Sz}, 1451
Removal of SO, from flue gases (Discussion of various wet
and dry methaods), 1432
REMOVAL/TYCD PROCESS
Methematical model for simulation of the dynamic behavior
of the Tyce praocess for SO, and NO/sub x/ removal, 2007
RESEARCH PROGRAMS/REZVIEWS
Uricenverntional methads of hydrogenating coal (Usual
methods regerded as uneccnomical; propose use of
monztamle Hy electrical dischargez, ultrasonic effects,
etcs; review of research and patents), 2154
RESIDUES/HYDROGENATLION
Use of hydragen and carbor in the destruactive
hydrogenation of fuels (Review of sifects of various
catalysis and operating conditions on yields in
hydroaenatian of ceal, tars, and oil residues), 286%
RESINS/BYDROGENATION
Hydrazramatic =olvents (Preparation of hydroaromatic
sclvepts by destractive hydrogenation of resing from
underaround casification ef coal in 2 stages, first
atove 7008 at 50 atm and then at 350-800 and atm
prescsurey cakalyst 55 Mid, 4=-73 Cr oxide on active Al
oxide )y S094
REXCO PROCESS
Fuels with low sulfur content and smokeless fuels
(Review; smoke and § dioxide emissions), 1502
RHE INPHEUSSEN-KOPPERS PROCESS
New develapment ir the hydrocarben synthesis. II.
fischer—Tropsch synthesis in liquid medium (Comparison
between laboratory end semiplant scale runs), 6650
RIC PROCESS
Fuels with low sulfur caontent and smokeless fuels
(Reviews: smoke and § dioxide emissions), 1502
ROBINSON-BINDLEY PROCESS
Production af fuels by catalytic hydrogenation of carbon
manoxide (Fischer-=Tropsch and Robinson——Bindley
processes for production of synthetic geseline), 5795
ROCKS/PERMEABILITY
Effect of perrezbility of enclesing rocks and of borehole
dlameter on output, 3439
FOSTIN FROCESS
Present status of desulfurization of coke—oven gas, 271

0

SEAR PROCEZSS
Ga=iflication of low—grade fuels:(Use of wachery refuse
and dump slurry from cecal-washing plant), 3706
SACCHAROSE ZHYDROGENATION
Hydrogenztion products frem bituminous coal and sucrose
at elevated temperatures; spectral comparison (Nearly
identical preducts were chbtained), 2912
SASOL PROCESS/CIMPARATIVE EVALUATIONS
Production of liguid fuels from coal in Central
Queensland (Two methods presented are: Fischer--Tropsch
synthesis and direct hydrogenation; comparison of Sasol
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and H-Coal processes; latter was considered to be mare
economicalj hydrogenation of coal paste at 400 to 5009C
and 100 to 200 atm), 6861

SASOL PROCESS/ECONOMICS

Production of liquid fuels from coal in Central
Queensland ( Two methods presented are: Fischer——Tropsch
synthesis and direct hydrogenation; comparison of Sasol
and H~Coal procesces; latter was considered to be more
economical; hydrogenation of coal paste at 400 to 5009C
and 100 to 200 atm), 6861

SCHMALFELDT-WINTERSHALL PROCESS

Application of the Fischer-Tropsch process at the
Lutzkendorf plants of the Wintershall Company
(Comparison of merits and disadvantages of Schmalfeldi-
Wintershall and Winkler processes for gasification of
lignite to obtain gas suiiable for Fischer—Iropsch
process), 6160

Oxygen gasification processes in Germany, 3477

Report on the investigation by fuels anrd lubricants teams
at the Wintershall A. G., Lutzkendorf, near Mucheln,
Germany (Fischer-Tropsch process; manufacture of
catalysts; production of gasoline and lubricating
oils), 6158 ’

Synthesis gas from coal (Lurgi pressure.proca2ss; Wellman—
Galusha process; Winkler process; Koppers process;
Wintershall-Schmz1feldt process; Metallgesellschaft
process; Pintsch process; Thyssen-Galocsy procass;
underground gasification; 54 references), 3723

SCOT PROCESS/EFFICIENCY

New Shell process treats Claus off-gas (SCOT Process for
removal of residual S present in off-gas of Claus-type
S recovery units), 2078

Shell Claus off-gac treating (Scot) process (Increase of
S recovery efficiency from Claus units), 7391

SCRUBBING/EQUIPMENT

Sulfur removal from industrial gases (Gas scrubber with
variable free diameter; desulfurization of naturzl
gas), 984

SEABOARD PROCESS

Liquid purification {of gas) by soda ash solution, 273

Recavery of sulfur from coking gas (Description of the
Bahry Petit, Seaboard, Girdler—Girbotol, Ferrox, and
Thylox processes), 671

Recovery of by-product nitrogen and sulfur in the coke—
oven and gas industries, 235

Sulfur recovery from the gas from coal distillation, 274

SEACOKE PROCESS/FLOWSHEETS
Project Gasoline in final development stage (MOMNE), 6834
SEACOKE PROCESS/REVIEWS )

Coal [conversion to synthetic crude oil] (Review with 1¢
references), 6945

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

Project Gascline in final development stage (NONE), 6834

SELEXOL PROCESS

Selexol process (Gas purification and removal of H
sulfide, C dioxide, COS, mercaptans, etc., from gas
streams by physical absorption), 1964

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

SHALE OIL/GASIFICATION

Fuel gasification. Advances in chemistry series 69
(Review), 5022

Hydrogen — a ciean fuel for urban areas (Production of
hydrogen by gasification of coal and shale oil or by
electrolysis of water), 3133

SHALE OIL/HYDROGENATION ;

Hydrogenation of various tars and oils (In 2 reaction
chambers in series, catalyst of NH, thiomaolybdate; 2lso
hydrogenation of middle 0ils using molybdic oxide
catalyst), 2561

Hydrogenation of coal distillates (At 400 to 5500 using
Sb or its compounds), 2653

Hydrotreatment of fossil fuels (Patent), 7054

SHALE OIL/PRODUCTION

Synthetic fuels from hydrocarbon sources: technology,

economics, markets, 5562 (NP~19993)
SHALE DIL/SYNTHETIC FUELS

Synthetic fuels: will government lend the oil industry a

hand, $601
SHALE TAR OILS/HYDROGENATION

Hydrogenation of topped—crude and of petroleunm cracked
résidues, primary shale and coal tars, asphalts and
phenols (Catalytic hydrogenation under pressure), 2334

SHALES/CARBONIZATION

Trumble low—temperature carbonization process (Light

gasoline product),; 61
SHALES/DISTILLATION
Cracking bituminous material (Destructive distillation at
200 1b pressure and 8509F ), 7068
SLAGS/GASIFICATION ,
pPilot-plant experiments in slagging gasification, 4949
SMOKES/DESULFURIZATION

Desulfurization of smoke by the electrically
.desorptionable active carbon methed (II) (Smoke from
burning of city gas), 1635



SMOKES /JREMOVAL 708

SMOKES/REMOVAL
Commercial plant for removal of smoke and oxides of
sulphur from flue gases (Scrubbing towers use alkaline
water for removal of smoke, dust, and acid constituents
from boiler flue gas), 451
Fuels with low sulfur content and smokeless fuels
(Review; smoke and S dioxide emissions), 1502
SNPA-DEA PROCESS
SNPA-DEA process (Removal of H sulfide and C dioxide from
raw gas streams at operating pressures of 500 psig or
higher), 1963
SODA-ASH PROCESS
Cleaning high-sulfur gases (Review; Feld process; scda~-
ash process; Leahy process), 440
SODIUM COMPOUNDS/RECOVERY
Proc. Assoc. Prev. Ind. Pub. Nuisance, Symp. (Method is
very satisfactory), 165€
SODIUM COMPOUNDS /SOLUBILITY
Flue ges desulfurization by Weliman--Lord process (Use of
caustic soda wash to absorb S dioxide; process takes
advantage of difference in solubilities of Na sulfite
and NaH sulfite), 1657
SOLAR CELLS
Energy: new directions and challenges {Power production
forecasts), 5457
SOLAR ENERGY CONVERSI3JN
Land, sea, and air. Survey of some auxiliary sources of
energy for electricity generation (Includes gesthermal
heat, underground gasification, tidal power, wind
power, and solar energy), 4018
SOLAR POWZIR PLANTS
Assessing advanced nethods of generation, 5403
SOLID WASTES/ENERGY SJURCES
Direct combustion of high~sulfur coal using today's gas
turbines (CPU-400 waste disposal unit converted to
coal-burning unit), 19
SOLID WASTES/GASIFICATION
Gasification of low-grade fuels, 4951
SJILIDS/CARBONIZATION
Carbonization of solid fuels at low and medius
temperatures (Review), 160
SOLIDS/COMBUSTION
Combustion or gasification of solid fuel {Fuel
preliminarily pulverized to fine-grained state), 5058
Main chemical-technological problems in the use of solid
fuels for power production {Review with proposals for
future work; 15 referenes), 5024
Pressurized fluidized beds for intensifying the
combustion and gasification of solid fuels (Pressures
of 5-20 atm), 5156
SOLIDS/DESULFURIZATION
Desulfurization of solid fuels (Removal of S by mixing
with acceptor solids such as metallic oxides; MnO is
preferred), 1093
SOLIDS/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 4ith aronatized solvent; mixture heated for
complete decomposition), 7331
SOLIDS/FLUIDIZATION
Theoretical and experimental studies on fluidized
gasification of solid fuels (System operates below
fusion point of mineral matter in ccal), 5082
SOLIDS/GASIFICATION
Apparatus for the gasification of solid fuel powder under
simultaneous liquefaction of the ash (Fuel injected at
bottom of reactor), 4826
Combustion or gasification of solid fuel (Fuel
preliminarily pulverized to fine-grained state), 5058
Continuous flameless gasification of powdered or fine-
grained solld fuels (Gasification with H,0 vapor and/or
CO, in externally directly heated reactors at 600-10000
and 90 atm in metal tubes with turbulent flow), 5284
Conversion of solid fossii fuels to high-Btu. pipeline
gas (Method described for making fuel gas that is
interchangable with natural gas), 5067
Conversion of solid fossil fuels to high—~heating-value
pipeline gas (Destructive hydrogenation at 500-2000
psig and 1400-17000F ), 4950
Economics of the production of high-heat-content ges by
means of a complex gas-chemical use of solid fuel. (For
example, the treatment of Itat coals), 4566
Fuel gas (Heating value of 15000 Btu/m3; made by
gasification of solid fuel; 3 reaction zones; obtain
gas high in CHy), 4011
Fuel gas, 1305
Fuel gas from salid fuels (Fuel gasification with O and
steam at 15-30 atm and under dry ash-removal
conditions), 4898
Gases containing carbon monoxide (Gases rich in C0O made
by gasification of solid fuels under pressure), 4375
Gasjification of solid fuels (Gasification of low
temperature lignite coke with 0O and steam), 4587
Gasification furnace (Gasifier for solid fuels;
production of high-calorific-value gas free of H,S and
Clz), 4871

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

Gasification of solid particies containing carbon (Basis
for equipment design), 5261

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

Gasification of solid fuels with a high content of coal
fines (Process inhib{ted wing to poor aerodynamics of
fuel bed when coal fines fraction of 0~5 mm exceeds
5%), 4942

Gasification of solid fuels for the direct preparation of
converter gas (Gasification of semicoked brown coals),
4377

Gasification of solid fuel (Process described in which
fuel is brought into close contact with liquid slag in
rotatable container), 4930

Gasification of solid or liquid fuel (Gasification in
descending bed of solid heat carrier), 4869

Gasification of liquid and solid fuels without formation
of combustion-chamber deposits (Fuel gasified at 600~
9000), 4899

Gasification studies (Annotated bibliography on
gasification of solid fuels, decomposition of liquid
and gaseous hydrocarbons, and goals of gasification; 54
references ), 4980

Gasification of finely divided carbonaceous solid,
liquid, or gaseous fuel (Gas consisting largely of H
and CO made by partial combustion of powdered coel),
4589

Gasification of solid fuels at elevated pressures (Low CO
gas can be produced by gasification of solid fuels with
mixtures of 0 plus steam or 0, steam, and C0,), 4927

Gasification of solid fuels (Part of recycled coke formed
in low-tenperature carbonization is gasified to give
producer gas), 4347

Gasification of solid carbonaceous materials (Finely
divided coal or charcoal in fluidized state alternately
heated in presence of air and gasified in presence of
steam), 4605

Gasification of carbonaceous solids, 4351

Gasification of solid fuels in a slagging producer (In
gas producer in wich molten slag in sprayed into
furnace as principal heat source, use of C or highly
enriched air preheated to at least 10000 as
gasification agent allows use of low-grade coal! or coke
as fuel), 5012

Gasification of solid fuel (Gasification by thermal
decomposition of suspended layer of fuel carried out in
2 steps), 4825

Gasification of solid fuel, 4867 -

Gasification of solid carbonaceous material in suspension
(Gases cooled by addition of finely divided
carbonaceous materials), 4603

Gasification of solid fuels for the direct production of
converter gas with circulatory use of water gas (Steam
conversion and CO content increased), 4379

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

Gasifying solid fuels in the gas industry (Review of
process and commercial installations {n Brjtain and
South Africa), 4841

History of the development of solid-fuel gasification,
4661

Improvement of gases obtained by gasification of
combustible solids (Relatively low calorific value of
gases obtained by gasification of coke, etc., improved
by spraying coke, etc., during gasification with
combustible liquid), 3896

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

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

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

Pressure gasification of solid fuel (Principal features
incorporated in high-capacity Lurgi gasifier;
sdvantages and disadvantages of process; economics of
process), 4953

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

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 0), 4558

Pressurized fluidized beds for intensifying the
combustion and gasification of solid fuels (Pressures
of 5-20 atm), 5156

Problem of the gasification of solid fuels on a carbon
dioxide-air jet {(CO, passed over brown coal at 8000
gave product containing 0.8% CO,, 39.4% CO, and 59.75%
N, yielding 1200 Kcal/m3), 4403

Production of city gas from solid and liquid fuels (Study
of gasification of coal under pressure and combination
with gasification of liquid hydrocarbons or with




carburetion af H-rizch g2s from natural gas), 4984

Theoretical and experimental studies on fluidized
gasification of solid fuels (System cperates below
fusion point of mineral matter in coal), 5082

Therpal treatment snd gasification of solid fuel (Coal or
previously heated solid fuel heated in reteort in
ascending stream of products from thermal treatment of
fuel), 5020

Waste heat recovery and its application to the gas
industry (Review desecribing design features and working
principles of different types of heat-recovery
appltiances and waste—~heat practice in solid fuel
gasifieatien industry; 14 references), 5026

SCGLIDS /JHYDROGENATION

Gases for use a: fuel (Liquid and solid fuels
hydrogenated &t 50-150 atr and 800-900° to give gases
rich in methane), 3008

Hydrogenztion techniques zt combined high temperatures
and pressures (Eatch and centinuous reactors), 2942

Solvent extraction of coal by a heavy oil (Coz2l converted
to liquid products by solvent extraction with heavy
carbcnaceous liquid contalning C,Hs insoluble materialj
sclvent znd solid heated to 55—-9350F at 500-1000 psig
in presence ¢f H to liquefy fraction of s=olid), 7348

SOLIDS/REMOVAL

Coal liquefactian solids removal (Removal by adding coal
extract-enriched solvent containing at least 20 volZX
cocal extract materials bailing below ca. 4000F or above
ca« 1000°FF)}, 7031

Coal liquefaction solids removal, 6387

Conversion af cozal to clezan fuel (Production of low
mineral cantent fuel; suspended solids effectively
removed from liquid by usine precipitating solvent),
7032

SGLVENT EXTRACTIUN/CHEMICAL REACTION KIMETICS

Extractive disintegration of bituminous coals (Using
diphenvlamine and 9,10-dihydroanthracene), 7295

Liquefactian of Utah coal (Conversion of bituminous coal
to filuid feed studied uwsing pyrolysis, seclvent
extrection with tetralin, and catalytiec hydrogeration;
optimum conditions were 5i5%, H pressure 2000 psi, and
Sn chloride catalyst concentration 18% of coal), 6964

SOLVENT EXTRACTION/COMPARATIVE EVALUATIONS

Solvent extracticn af lignites and bituminous coals
(Comparison af dioxane, prapanol, and pyridine followed
by CHC13), 7296

SOLVENT EXTRACTION/EQUIPMENT
Making liquid fuels from cezsl by solvent extraction, 7338
SOLVENT EXTHACTION/REACTION KINETICS

Mechanism af salvent extractien from coal and its chars
with chlareform (Extrection of raw and preheated coal
at wericus temperaturez), 7341

SOLVENT EXTRACTION/TEMPERATURE DEPENDENCE

Mechanfsm af sclvent extraction from cozl and its chars
with chloroform {Extraction of raw and preheated coal
at various temperatures), 7341

Sclvent extracticn of bituminous coal. IXI. Influence of
extraction temperzture on extract composition
(Extraction with tetrazhydrofuran, morpholine, and
tetrazlin in the temperature range of 652 to 3809), 7316

Variation in extraction yields from cozl caused by
prehezting (Chlaroform and pyridine extraction), 7342

SOLVENT-REFINED COAL

Ciezn energy from cgal - a national priority (Status of
cpal gasifizationy liquefaction, and solvent extraction
programs ), 3372 (EN-2281)

Cleaning cozl by solvent refining, 2146

Controlling 39, emissicns from coal~burning boilers:
statuz report, 1751

Contralling emissions fron fossil—-fueled power plants
(Gasgifiecztion, solvent sxtraction, and flue gas
desulforization processes are described), 2033

Pevzlopment of & pracess faor producing an eshless, low—
sul fur fuel from cozls. VYolure I. Engineering studiese.
Part 4. Impact of the solvent rafined coal process. R
and O report No. 53, interim report No. 5 (Approach to
mzrketing end enviponmantal problems), 7356 (HNP-20133)

Developmenial and rate studies in processing of coal
minerals, 50

Econamiz evaluztion and process design of a coal-oil-gas
(CAG) refinery (Process including cocal preparation,
solvent-refined ceal process, hydrocracking and
hydroconversion, Bi-Gas process, and cryogenic
separation; economie evaluation), 5419

Processes for coal liquefaction and the production of low
sulfur boiler fuels. Paper No. 6 (Description and
comparison af severz! procesces with emphasis on
Sclvent Refined Coal Process), 6936

Propased pilot planty Fort Lewis, Washington (For
desulfurization ef coal by selvent refining), 1585 (PB-
198861~D) .

Removal af sulfur from coal by treatment with hydrogen.
Phase L. The effect of operating variables and raw
material properties. Resezarch and development report
No« 77, interim report No. 1 (325 and 4000C at 600 and
1200 psia, respectively), 1982 (NF~19947)

Satvent refined coal - a potential leow sulfur utility
fuel (removes fly ash and sulfur), 7344 (EN-1872)

Sclvent refining of coal (Pilot plant studies), 7357

Solvent refining gets the sulfur out — of coal, 1999

Study of cast of sulphur oxide and particulate contrel
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using 'solvent refined cozl, 1519 (PB-193420)
SOLVENT-REFINED COAL/CSF PROCESS
Project Gasoline. Paper No. 5§ (Exiraction of coal and
hydrocracking of extract to produce gasoline), 7333
SOLVENT-REFINED COAL/PRODUCTION
Emission controls - status at coal burning power plants
(Various methods for reduction of S0, emissions in
stack gas), 1982
Pittsburgh and Midway Coal Mining Company sclvent refined
coal pracess (Discussion of process and costs), 7349
Proposed pilot plant, Fort Lewis, Washington (Research on
solvent—-refined coal), 1602 (PB-198861-F)
Solvent—refined coel, its merits and wmarket potential,
7343
Summary presentation: an overview of coal cenversion
technology, 52
SOUTH AFRICA
Cozl processing in South Africa (Review with 21
references), 6969
SPRAYS/EFFICIENCY
Ortaric hydro S prototype limestone scrubber for S0
removal from clean flue gas (Review of design and
operating variables; particulate material removed by
electrostatic precipitators), 1554
STAATSMIJNEN~OTTO PROCESS
Developments in the complete removal of sulfur from coal-~
distillation gases. The autopurification process and
the Stazatsmijnen~0tto process (Economics), 721

STACK DISPOSAL/FUSSIL-FUEL POWER PLANTS h
Clean stack gas gets top priority and award at Duquesne,
2003

STACK DISPOSAL/MONITORING
Can emissions from coal—-fired bailers be monitored
effectively, 2077
STAINLESS STEEL-440/CORROSION RESISTAMNCE
Materials selection. Co2l gasification pilot plant
(Corrosion resistance problems of components), S541§
STEAM/CHEMICAL REACTION KINETICS
Kinetic study of the steam—-carbor reaction (Effects of
.temperature, partial pressure, and graphitization of
C), 2851
STEAM/CHEMICAL REACTIONS -
Bench—-scale studies of the Kellogg coal gasification
process (Details of experimental procedure and effect
of variables on rate of gasification with steam and
various carbonacous olids in molten Na carbonate), 5043
Carbon oxygen steam reactions studied (1 to 100 atm
pressure and 900 to 17500K), 3594
Chemical reaction of carbon with steam (Reactions Cl; + C
2 2C0y C + Hp0 » CO + Hp, C + 2HxQ » COp + 2Hz, CO +
Ha.O0 » COp + Hp), 7429
Chemistry of the carbon-steam rezction, 5023
Cyclic use of calcined dolomite to desulfurize fuels
undergoing gasification (Use of Cal plus Mgl or Ca
carbonate plus MgQ to desulfurize fluid fuels has been
hampered by lack of meang to recover elementzl S from
CaS plus Mgl while also recovering original solid in
form suitable for reuse in desulfurizetion step), 1404
Gas production from steam, air, and coazl (Slag production
minimized by passirg through the hot fuel alternate
streams of steam containing less than 108 O and more
than 25% 0; process reduces steam consumption), 4933
Hydrocarbon fuels by pyrolysis of coal (First portion of
char passed to fuel cell or MHD device to produce dece
_and second portion to apparatus where cher with steam
forms producer gas), 7183
Influence of residence time, temperature, =nd steam
concentration on cozi-steam gasification reactions,
5099
Kinetic study of the reaction of coal char with hydrogen—
steam mixtures (37 references), 6835
Kinetic study of the reaction of coazl char with a
hydrogen—steam mixture (36 references), 4995
Reaction of carbon with steam at elevated temperatures
(11500), 3971
Reaction of cozl with steam at high pressures
(Experiments with bench~scale apparatus to produce high
Btu gas from coal; 12 references), 5080
Reactions of carbon with carbon dioxide and steam (At
1700~-21009F ), 4193
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
Suspended specimen method for determining the rate of the
steam—carbon reaction (Steam passed over graphite
suspended in electrically heated tube), 4830
Underground gasification of fuels. Effect of the
concentration of steam on the rate of its reaction with
carbon, 4759
STEAM/REMOVAL
Purification of gases (Equipment and procedure for
removal of H:S, CU,, organic § compounds, hydrocarbons,
or steam from gases), 1338
STEAM GENERATORS/CONTROL EQUIPMENT
Power from coale. IXIi. Combustion controls and pollution
controls, 2i39



