CARECN FONCXILE/RECUCTIGH £16

Frecducts cf reacticr c¢f cartcen nmcnoxide anc hydrogen with
iron catalysts (Seriindustrial scale reaction between
CC and H cver Fe~-Cu catalyet activated by becrax ard
KaCl3 at 200-250° under 10 atr pressure), €€41

Frogress in the technique cf liquefacticr cf ccal (Feview
of hydrogenation, carbcnizaticr, and extracticn c¢? ccal
and the Fischer--Trogsch synthesis), 5816

Fromoting catalytic reacticns in the vapcr phease
(Re2cticn in gaseous stream containing CC and H), 2828

Furificaticr cf carbcn monoxide-ccntaining cases (C{-
centaining gases, especially those prcduced b, dry
distillaticn cr gasificaticn of fuels), €83

Rate cf fcrrmaticn cf pethane frcm carben mcncxice ano
hydrcgen with a nickel catalyst at elevated pressures,
38€4

Reascting carbcr mcnoxide and hydrogen (Mi catalyst at
300° and atmcspheric pressure; catalyst of Kaolin 20,
NiG 45, sand 15, KCG, 3, and Na,CLy 7%; stear is added
soretires;, 27€0

Feacticn mecharise of the Fischer-Tropsch synthesis. III.
Cartide formation on iron catalysts during carbon
woncxide hydrcgenaticn (Fcrmaticn and properties cf
Fe,C; Fischer's carbide thecry of hydrcgenation of CC;
effect of alkali and Cu prcmoters on carbide
formation), €292

Reacticr mecharism of the Fischer-Trcopsch synthesis. IV.
The molecular size c¢f the aliphatic hydrccarbone fren
the catalytic hydrogenaticn of carben monoxide, 6384

Reacticn recharisrm of the Fischer--Tropsch synthesis. VI.
Functicn cf water vapcr ir the cartcn nonoxide
hydrcgenaticn, €367

Reacticn cf carben mecnexide and hydrecgen in ccke-cven gas
with wclybderur catalysts (At 40C% and 100 atmosphere
pressure; effectiveness ¢f Mr, Cr, Th, Cu, and W as
prcrcters ), £724

Feacticn of carbcn mcncxide with cctalt catalysts used in
the synthesis of gascline fror water gas (Catalyst
corprises Cc, ThO,, ard kieselguhr; the reaction is
temperature dependent), €CC9

Reacticr of coal with stear at high pressures {Use cf
tungsten sulfide as cataiyst tc ccnvert carbon oxides
and hydrogen to methane), £097 (BM-~RI-7209)

Reacticns of hydrogen and carbon mcnoxide in a tubular
reactor with ircn-copper catalyst (Fischer--Tropsch
reacticns}, 2774

Reactivation of catalysts for hydrcgenaticn c¢f carber
monoxide (Co, ThO,, and MgC), 5866

Reactivaticn cf catalysts in hyodrocarbon synthesis
(Without disturbing carbide layer on surface), 6329

Reactivaticn c¢f catalysts (Fcr use in synthetic
producticn of hydrccartens from H and Co), 6165

Feactivaticn c¢f catalysts used fcr liquid-hydrocarben
synthesis (Regeneraticn by heating a rapidly flowing
strear cf H at 300 tc 4000), 6122

Reactivaticr cf carbecn mcnexide hydrcgenation catalysts,
737¢

Reactcr for hydrocarbon synthesis with a fluid catalyst
bed and separately remcvable bundles of heat-exchange
elerents, each bundie having separate feed and
discharge manifolds (Reduction of CC with H at 350-
7000F ), 6428

Reactor for hydrocarbon synthesis from carbor mcnoxide
and hydrogen (Catalyst arranged on surface of vertical,
perforated tubes with cccling fluid circulating through
intericr cf tubes), 6434

Reactor fer catalytic hydrogenstion of carbcn monoxide,
6655

Reactcr fer the catalytic hydrcgenation cf carbon
monoxide in a liquid redium, 6750

Reactor for hydragenaticr cf carbcn moncxide (Gas bubbled
through suspersion c¢f catalyst in oil), 2835

Reacter for hydrogenation cof carbon monoxide
(Hydrocarbens produced in Fresence of catalyst
suspended in liquid rediun), 2€88

Rescter for hydrogenaticn of carbon monoxide (Fe
catalysts), €EEES

Reactor fcor catalytic hydrogenation of carbon mcnoxide
(Removal cf heat of reaction by H,0 under pressure ),
2819

Recovery of cxygen comkpcunds frog Fischer--Tropsch
product (Reduction of CC by H at 295-3209 and 150 atm),
4022

Recovery of hydrccarbons and oxygen-containing compounds
by catalytic carbor wcncxide hydrcgenation
(Hydregenaticr of CO-cconteining gases in presence cf Fe
catalysts at 5-30 ats end later in presence of Co
catalyst at ncrral cr slightly elevated gressure), 283€

Recovery of by-products from the hydrogenaticn of carbon
moncxide, 7366

Red iron oxide type fluid catalyst for hydrocarbon
synthesis, €4C0

Reduced and formed iron catalysts for carbcn monoxide
hydregenation (Catalysts are activated and stabilized
against oxidation by aftertreatsent with H and [of s P
catalyst sade from Fe,03, CuC, and ZnO with additicn cf
HzC03; catalyst with nc aftertrestment lcst S0X of
effectiveness in 8 deys, but catalyst with
aftertreatsent remained practically unchanged in

effectiveness after € days), €758

Feduced magnetite catalyst (Prerared in 8-stace process),
€48€

teducticn cf ircn catalysts cr hydrcgenaticn cf carken
ncnoxide, 2885

Keducticn of catalysts fcr the syrthesis cf alighatic
hydrccartors frcm mixtures cf cartecr mcrcxide and
hydrogen (A ccwmparative study wes rmade cn reduction of
the following water-gas catalysts: Co--ThG,-kieselguhr;
Fe--Cu--ThC,~-K,CC3-kieselguhr; and Fe~-Cu--Th0,--
K2CCy-marshallite ), €147

Reducticn ¢f carbcn monoxide and carbcn dicxide with
cxide catalysts, S80C

Regeneraticn cf fluidized catalysts fcr hydrogenation cf
carben monoxide (By treatwent with air tc buyrn off C,
then reducing gas at 14(0-1800°9F tc reduce catalyst),
2799

Regeneraticn c¢f fluidized catalyst for synthesis cf
hydrocarbons from CC and K, 6444

Regerneration cf metallic catalysts used in preparing
hydrocarbors frcm hydrcgen and carbecn mencxide
(Regeneraticn of Mn, U, Ce, Mg, Ni, or Fe depcsited crp
kieselguhr), 5967

Fegeneration cf hydrccarben synthesis catalyst
( Regeneraticn and contrel cf state cof oxidsticn cf Fe
catalyst), €491

Regeneraticn cf sintered ircn catalyst (Fcr remcval cf C
depcsits), €321

Regeneration cf catalysts for hydrogenaticn of carben
mcnoxide tc hydrocarbons (Co--MgC--ThO, catalyst;
flcusheets), 6z€1

Regeneration c¢f catalysts fcr the hydrogenaticn of carben
monoxide (Catalyst hydrcgenated at 40C tc 4500C), 59€5

Regeneration cf catalysts in the production of
hydrocarbons from carben monoxide and hydrogen (By
raising reaction tenperature to 2C8°), €334

Regenerating catalyzers frce the ccnversicn of carbon
monoxide and hydrcger tc hydrocarbons (Cc catslysts and
also for Ni or Fe pessibly activated with Th, Pn, U, Ce
or Mg cxide), 6034

Regenerating hydrccarbcn synthesis catalyst (Heating in
oxygen-free atmosphere}, 6479

Regeneration of iron-type hydrocarbcn synthesis catalyst
(Fegeneraticn of fluidized Fe catalysts by stesring at
800~900°F fcr 4-12 hr and heating resulting material at
820~890°F fcr 8 hr), 6354

Removal of hydrogen sulfide in carbcn monoxide conversicn
tc hydrocartons (H,S oxidized by air te S and ther to
ulfate or thiosulfate; HCN forms thiocyanate), 1374

Removal of excthermic heat of reaction (In the synthesis
of hydrocarbons by catalytic conversion cf CC~—¥
mixtures), 6427

Review of development ¢f processes for synthesis cf
liquid fuels by hydrcgenaticn of carbon moncxide
(Review, work in Gersany and USA frce 1928 to 1948:
Syncl, CXO, and iscparaffin synthesis; deposition of C
on Fe catalysts), €214

Science of coal-tc~cil ccnversicn, €102

Science of cocal-to-cil ccnversicn. IV. Fischer--Tropsch
synthesis (Historical review), 6083

Separating pcwdered catalysts fror exctherxfically
reactive gases (Use cf catalyst pcison tc prevent
destructicn of catalyst and formation of undesired
prcducts ), €436

Separation of carbon on & nickel catalyst during the
hydrogenation of carbon mcnoxide (Formation of nickel
carbide intervediate in methane synthesis), 2770

Separation of organic compounds, particularly oxygenated
compounds, frcm the reaction products of hydrogenation
of carben scnexide, €317

Simultanecus synthesis ard dehydrcgenaticn cf
hydrocarbons (Synthesis using CO and H; use of
fluidized bed catalyst), €345

Sintered xeta) catalyst (Pregaraticn cf sintered cxides
of Fe, Ni, or Cc as catalysts), 6230

Solved and unsclved prcbless in ccal fnvestigation
(Catalytic conversicr cf water gas intc liquid
hydrocarbons ), 5648

Same chemicals from synthetic liquid fuel processes, €2€7

Stagewise process fcr the hydrogenaticn cf carben
monox ide (Frocess for producing hydrocarbens and
oxygenated hydrocarbcns; use of Fe catalyst), 2765

Stainless steel catalyst for hydrocsrben synthesis
(Stainless steel in finely divided particle size
containing 4-30% Cr, 4-EX Ni, sctivated by smell awount
of Na compounds; producticn of hydrocarbcns In gascline
range by reduction cf CL), 6416

Standard town gas from coke-oven gas (By addition of
water gas over a Co catelyst), 4492

Starting of ccntact catalysts (Trestesent with CCy of
contact catalysts fcr synthesizing hydrocartons from CO
and H), 6038

Stoichiometry of the hydrcgenation ¢f carben scnoxfde,
2882

Study of chemical coapositicn of syntin (Analysis of
water over Ni--Co--A] catslysts), 6126

Study of gasification. Disscciation reaction cf water
vapor, carton dioxide, and cerbon wmonoxide. Ccnversion
reaction of carbon mcnoxide (Review), 3284

Study of methsne synthesis with & fluidized catalyst
(Nickel catalyst), 4185



Study cf the process cf methane synthesis in an apparatus
with a pseudc-liquid catslyst layer (Fluidized Ni
catelyst (preyared by dizsclving £1 from Al--Ni alley);
reaction 3CO + S5H, » 2CHy + HpO + CGz), 4333

Study cf thergal and chemical activaticn of tale-based
catalysts fcr synthesis frem carkcn wonoxide and
hydrogen (Effects of the fcllowing additives were
studied: LiOAcy; NalAcs; NagE.O,5 NazCla; KpCO33 KNOa;
KaCr,Cy; KoWC,; K,SiC3; KCE; KMnO4; KEr; KC13 K28043
and Be(Oi),), 32

Study on the synthesis cf fiquid fuels fror carbon
rencxide ard hydrogen (Using Ni and CC catalysts cn
kieselguhr), £926

tubstitute and synthetic moter fuels (Fetheds cf
producticry pcssibilities for use, and prcductiocn
figures fcr the hydrcgenation cf ccal and acetylene),
€81E

cuppert fcr catelyst for hydragenasticr of carbon moncxide
(Use cf Cc or Th cstelysts on diatcmaceous earth
sugpportes ), 5968

typported ccbalt catalyst fcr hydrecarben synthesis
(Catalysts of 32% Cc premcted by 1% ThOz and 3% Mgl
suppcrted on 64% of equal amaunts cf uncalcined
diatcmacecus earth and alumina containing less than
about 0.8% alkali metal ccmpcund such as NazC and
stabflized with abcut 5% Si; used in reduction of CO
bty H and synthesis of C-certaining compounds), 6424

rynthesic c¢f hydrceartens (Froduction of ncrrally liquid
hydrccarbens by passing mixture ef 1 part CO and 1-2 H,
at 4EC-€50OF and 75-400 pesai«, through rezction z2c¢ne
cantaining fluidized maszs cf 200-400 gpass retallic Fe),
£40¢€

Synthesis of hydrocarbecns (Lze of Fe catalyst in 2~-steg
precess which prevents fcrration aof C and catalyst
contaminaticn}, 6470

cynthesis cf hydrccarbens (lise of CC and H with lower
slcchcl tc remove heat eof reaction; use of Co~~ThC:
cetalyst), €348

Synthesis c¢f hydrocarbecns erplaying a hydrogen-sintered
pyrites ash (Freparaticn cf KoCCy-impregrated,
hydrcgen-sintered pyrites ash catalyst), 7372

Synthesis cf gasoline frcm carbon mcnoxide and hydrcgen.
LXV. Reduction by hydragen and heat-treaztwent of ircn
catzlysts, €049

Synthesis of hydrocarbens fram cerben monoxide and
hydrcgen (Formation cf liquid hydrccarbans by
suppressicn cf light gases and CCy), 687E

Synthesis af methane from hydrogen and carben renoxide cr
carbon dicxide (Use of catalysts such as Ni, Co, Ft,
and Fe at up to 4009; new NI caztalyst most effective-
cantafined Ni 100, Al,Cy 350, Mn 20, quartz sand 100
parte ), 4722

cynthesis cf benzine (rcr carben meonoxide and hydrogen at
crdinery pressure. XXXVI. Relaticn of the activity of
the catelyst to the synthesis requirements at tooc high
terperesture, $791

Synthesis cf high-Btu gas ir a Raney nickel~coated tube~-
wall resctar (Practically ccwplete ccnvers=icn of 3:1
molar H/CO ratic synthesis gas to high Btu gas
(methane)), 5028

Synthesis af methane (From CO and steam in presence cf
carbide forming metal), 4156

Synthesis ges (Cu catalyst cn activated C carrier), €398

Synthesis of gasecus hydrocarbons frew carbon ronoxide
and hydrogen. VII. Effect of temperature on synthesis
with ccbalt catalysts, €129

Synthesis of gaseous hydrocarbons frow carbon wonoxide
and hydrcgen. VIII. Effect of compn. of the synthesis
gas cn ircn catalysts, 6130

Synthesis cf crganic ccrpourds (Resction cf H and CG in
presence cf Cc catalyst premoted ty ThC, at 150 tc 500
1b/in2 and 250 tc 6509F), 3793

Synthesis cf gascline frew carbcn mcnaxide and hydrogene
LVIII. Mutual influence cf beric acid and alkali in
prorating activities cf {rcrn—ccpper catalysts, €01E

Synthesis of gasoline from carbcn sconoxide and hydragene.
LXIII. Ircn catalysts and the compasiticn of gas used
in the synthesis, S99E

Synthesis of geasecus hydrocarbons frem carbon monoxide
and hydrogen. IX. Effect cf addn. of diatomacecus earth
on iron catalysts, €112

Synthesis cf gssecus hydracarbons fraow carben monoxide
and hydrogen. X. Effect of various carriers con the iren
catalysts, €113

Synthesis c¢f hydrccarbcns in the presence of a fluid-
phase catalyet (Ircrn catazlyst), €523

Synthesis of petrcleus-like hydrccarbans from
carbonacecus waterial (Fundamental principles of the
Fischer--Trcpsch synthesis), SE€84Q

Syntheszls of hydrocarbons (Reduction of CO with H using
Fe, Ccy cr Ni catalyst), €549

Synthesis of hydrcecarbens fres hydregen and carbon
monoxide (Catzlytic process fcr producticn of liquid
hydrecarbons), 6107

Synthesis of motor fuel from carban monoxide and hydraogen
(Addition of isobutane to reaction mixiure determines
the type of product obtained), 6204

Synthesis of gesoline from carbon mcnoxide and hydrogen.
LXVIII. Analysis of the synthetic cil hy fractional
distillation (2), 60E9

Synthesis cf gasscline frcm carban wanoxide and hydrogen.
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LX. Effect cf ccpper cn ircn catalysts, €019

Synthesie of gasaline frer carben mencxide and hydrcgen.
LXTI. Reacticn temperature and durability af iron
catalysets, 6020

Synthesis of hydrocarbons (By Fe—catalyzed reducticn of C
oxides with H using 2nd catalyst, phosphcric scid type,
fcr pelymerizing gasecus clefins at 288 tc E719 and 200
tc 400 lb/in2), 644&

Synthesis of hydrocerbencs from carbon monoxide and
hydregen (At <3000C using suitable catalysts), £934

Synthesie of gascline fror carben menoxide and hydrecgen.
LXIV. Methods of preparing ircn catalysts, 6046

Synthesis of alcohals by hydrcgenatian ¢f carben renexide
(Review of varicus processes considers catalysts,
condition cf operation, neture of products, and
reacticn mechanisms), Z87¢

Synthesis of hydracarbens (Use ¢f fluidized—-bed rezctor
in Fischer—-Trapsch synthesis), €407

Synthesis of hydreccarbens, and cxygenated derivatives
thereof, 6512 :

Synthesis of hydrocarbaons (EFegeneraticn cf Fe catalyst by
pericdically reversing the direction c¢f flow ¢f the
gaseocus mixture thrcugh the catalyst ted), €E13

Synthesis of gasoline from carbon monaxide and hydregen
at eordinary pressures. XLIV. Furificaticn of the
gzseous raw material used for gascline synthesise C.
Remcval aof crganic sulfur by means of Luxmasse and
adrixtures (Using Luxmasse with 10% NaGH and 10% ThCz),
498

Synthesis of hydrccarbens from carben menoxide and
hydrogen an *!sintered'' iran catalysts, 6644

Synthesis of hydracarbens (At 6259F and 250 18/in? using
a catalyst comprising Fe, Napl, and AlaCs
(96.5:1.5:2.0)), €474

Synthesis of rethane (By rethanaticr of synthesis gas on
Ni or Fe catalyst), 4180

Synthesis of hydrocarbens by the process cf Fischer and
Tropsch (Chemical princigles and techniques), 5939

Synthesis of hydrccarbens (Using a catalyst censisting of
Fe cxide and CuCrpl, with a promoter of KF, KzCOz, or
KOH), 6496

Synthesis of hydrocarbens with reduced y-ircn axide
catalysts (Feduction of CG by H in presence of
Fischer—-Trapsch catalyst; catalyst stebilization using
verious alkali metal compounds), EE1E

Synthesis of hydracarbens (Producticn of liquid
hydracarbons from CC and H; group VIII petal
catalysts), €817

Synthesis of gaseous hydrocarbons from carbcn moncxide
and hydrogen. I. Effect of temperature with the ircn
catalyst. II. Effect of rate of flow cf the starting
gases with the ircon catalyst (Synthesis cf
predominantly C, hydrccarbons using synthesis gas cf
equal parts af CC and H at 242-299% cver Fe caztalyst
containing Cu, ¥n, kieselguhr, HzBOz, and KpClz), Z3S€

Synthesis of hydrocarbons (Catalysts af axides of Mc, W,
¥n, Cry Ti, Fe, Zns; Cu, cr Ni), EE4E

Synthesis of liguid hydrccarbens frem gas mixtures
cantaining carbon monoxide and hydregen (Methcd
invalving synthesis and deccopositicn of metal
carbonyls), 5918

Synthesis of hydrecarbons (By passing 2 mixture of H z2nd
€a through an alternating electric field in the
presence of a hydrogenating catalyst), €031

Synthesis of hydrocarbans and oxygerated hydrccarbcns
(Hydrogenation c¢f CC over fluidized Fe catalyste), 6420

Synthesis of organic ccrpounds (Reaction of CC and H at
apprax. 6000F and >100 1b/in2), I79€

Synthesls of gasoline from carbon wcncxide and hydrogene.
1LIX. Activatian of ircn~ccpper catalysts bty boran, €017

Synthesis of hydrocarbens and oxygen~containing campounds
fror carbon moncxide and water vapor (At high pressures
and 200~-300¢ tecperature), 64€1

Synthesis of benzine (gascline) frer cartern mcnexide by
catalytic reduction at atmospheric pressure. IIl.
Influence cf the gas velccity (Effects cf gas velocity
on benzine yield), §732 *

Synthesis of paraffin from carbon menoxide and hydrcgen
(Using CoThUz—kieselguhr as ecatalyst), 7362

Synthesis of aorganic campounds (Use of twa reacticn
zcnes; Fes Cay, Ni catalysts), 736§

Synthesis of CH, (Consideration of vreacticn between cec
and H), 3433 .

Synthesis of gaseous hydrocarbons fron carbon moncxide
and hydragen. XI. Ccpparative study of the synthesis
under ncrmal pressure and cther pressures, €114

Synthesisz of methane by hydrogenaticn af carben monoxide
in a tubular reactor (Reaction kinetics), 39&8

Synthesis of hydrecarbcns by the hydrogenation cf carbon
monoxide (Advaniages cf injecting an aterized
suspension af the catalyst ir a hydrocarbon cil intc
the reactor), 6707

Synthesis of hydrocarbans with sulfur—-containing iren
catalysts (Use of £ to 3% Ko0 in Fe catalyst), 6282

Synthesis af gascline frecm carbon mcncxide and hydregen.
LXII. Durability of iron cataly=t and the ccopositicn
af gas used in the synthesis, 6021

Synthesis of gaseous hydrocarbons fror carber mencxide
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and hydrcgen. XV. Susmary cf the studies on the
synthesis under pressure., 6119

Synthesis of gaseous hydrocarbons frcm carbon monoxide
and hydrogen. 11l. Influence of copper, cxide
manganese, pctassjiur cerbcnate, and boric ecid on fron
catalysts. IV. Influence cf the temperature of the
synthesis aoan verious promcters in the catalyst, 6047

Synthesis cf gaseous hydrocarbons from carbon monoxide
and hydrogen. V. Influence of potassiur carbonate cn
iron catalyst. VI. Influence of bcric acid on the {rcn
catalysts, 6048

Synthesis catalysts (Preraraticn of catalyst containing
Coy MgO, and ThG, on filter Cel or alusina carrier},
€492

Synthesis c¢f hydrccarbcns frcm carben monoxide and
hydrogen (Method fer prelenging catalyst life), 6574

Synthesis cf lfquids frcn carben woncexide and hydrogen
(Using Fe~type catalysts), 6302

Synthesis of hydrocarbons from carbcn monoxide and
hydrcgen (Using a catalyst centaining Fe and Ni), 5E70

Synthesis cf gascline frer carbon mcnoxide and hydrogen
st ordinary pressures. XLV. Purificaticn of the gasecus
raw material used for gascline synthesis. 4. Removal cf
crganic sulfur by means of synthetic agents (Using
Fe,C3--Al,03-~brimstone and NaOH; Luxmesse and
diatemacecus earth with NaCH; c¢r Fe,Cy~-bentcnite--
NaCH ), 499

Synthesis of hydrocarbcns from carbon monoxide and
hydrogen (Syntheais of hydrocarbonrs with rore than cne
C atoer in the mwclecule), €029

Synthesis of hydrocarbcns frcm carbcn oxide and hydrogen
over allcyed catalysts (Ni--Al; Cc--Al; and Ce-~Si},
5e28

Synthesis of gascline frecm carben mcnexide end hydrogen.
LXVI. Reduction of iron catalysts, 6052

Synthesis cf hydrccarbens (Feduction of CC by H using Ti
toride catalyst at 260-3990; pressure is nct critical
but usually atm to 500 p.s.i.), €417

Synthesis of methane frcm carbon mcnoxide and hydrogen cn
e nickel catalyst. Study c¢f the sechanisyg cf the
reaction, 364€

Synthesis of gasoline from carbon mcnoxide and hydrcgen.
LvII. Effect c¢f some added sutstances cn ircn-copger
catalysts, €010

Synthesis of hydrocarbons. Report of the Imperial Fuel
Research Institute of Japan, July 25, 1935 (Effects of
reacticn temperature, gas velccity, corpcsition of
synthesis gas, and catalysts on yields of liquid
hydrccarbens ), €458

Synthesis ¢f benzine frcm carbon mcnoxide and hydrogen
under atscspheric pressure by the methcd of Franz
Fischer and Trcgsch (Using a Cc cr Cc~-Th catalyst),
5741

Synthesis ¢! hydrocarbens (Kegeneraticn cf catalysts),
€442

Synthesis of hydrocarbcns frcm gixtures cf carbon
moncxide and hydrogen (Pacssed over quartz cr bauxite at
1000 to 12509C; freed frow H,S using Fe cxide, cocled
and passed over Co--Th oxide catalyst at 180°C), £92€

Synthesis ¢f high-B.t.u. gas from carbon mcncxide and
hydrogen using a hot-gas-recycle reactcr (Use of steel
catalyst cr Raney Ni), 4740

Syathesis of hydrocarbens from carben monoxide and
hydrcgen (Using catalysts of Coy Th oxide, and
kieselguhr ), 5963 ’

Syrthesis catalyst (3-stage process fcr preparation cf
flyidized ircr catalyst fcr reducticn cf CL with h),
€480

Synthesis gas prcducticr. Reazcticm cf light hycrocarbons,
3team, and carbon dioxide in ccmaercial equipment
{Prcducticn cf synthesis gas suitable for Fischer-
Tropsch synthesis), 6290

Synthesis cf methane by the hydrogenation c{ carbon
monoxide in a tubular reactor (Dissertation), 3865

Synthesis cf hydrocarben ofls (Frons CO and H, at <50 atr
and 1€£90C passed over Nf and Cr salts with or withcut
carrier), £8€1

Synthesis ¢f hydrccarbcnrs and cxygen-containing compcunds
from water and carbon ronoxide (Advantages cf
hydrccarben synthesis fror CC and H,C vagpor; Fe
catalyst)}, 6832

Synthesis of organic corpoundes (Alkali-ccntaining reduced
Fe,0y catalyet), 73€7

Synthesls ¢f crganic ccmpcunds (Hydrcgenaticn of CO to
ferr liquid crganic ccopcunds), 72€8

Synthesis c¢f gasecus hydrccarbcns ver carbon meonoxide and
hydrcgen. XI1. Effect cf pressure, €11&

Synthesis c¢f gaseocus hydrccartcns free carbon monoxide
and hydrogen. XIII. Effect of temperature at constant
pressure, 6116

Synthesis ¢f gaseous hydrocarbons frem carbecn monoxide
and hydrogen. XIV. Effect cf varicus carriers and
proroters, 6117

Synthesis of hydrccarbens from carben moroxide and water
vapcr. VII. Kinetics, rechanisr and technique of the
technics)l reaction using iron catalysts, 6762

Synthesis ¢f benzine by catalytic reduction c¢f carbon
monoxide at stmospheric pressure. V. Effect cf adding

lower hydrocarbons tc the feed geas, 6042

Synthesis of benzine by cetalytic reducticn of carbon
monoxide at atmospheric pressure. VI. Ccnsurption of
carbon monoxide in passing through catalyst layer, 6043

Synthesis of hydrccarbcns with more than cne carbon atom,
from carbon soncxide and hydrogen (Cetelyst censisting
of 46 percent Co, 8 percent ThO,, and 46 percent
diatoracecus earth), 6210

Synthesizing hydrccarben fuels (Vis hydrogensticn of CO
produced fraom pyrolysis of coat), 5910

Synthesizing hydrocarbons and oxygenated compcunds
(Preparation of catelyst of a—FeCy mixed with KpFeC,
fcr reducticn of CC with H), 6471

Synthesizing hydrocarbons (Froducticn of liquid
hydrocarbons by reaction c¢f CO with stess at 550-600°F
and 150-300 p.s.i. with partially reduced oxide of Fe
or Coc as catalyst), €£24

Synthesizing hydrocarbens from carbcn moncxide and
hydrogen (Using cobalt catalysts free of nickel), £982

Synthesizing hydrocarbens from CO and H (Cc oxide as
catalyst), 6067

Synthetic liquid fuels fros hydrogenation of carbon
monoxide. I. Review cf litersture; Bur. cf ¥Fines
research on effect ¢f catalyst preparaticn, reduction,
and properties cf the cetalysts with thelir activity,
6234

Synthetic liquid fuels (Produced by catalytic reduction
of CO with H), 5997

Synthetic motor fuel from carbon wonoxide and water
(Review), €48¢

Synthetic liquid fuels (Review of the manufacture of
gasoline by hydrogenation of coal or fror CO + hL,, and
synthesis of CH,), €199

Synthetic motor fuel (Frcduced by reducticen of CO with
H), 6316

Synthetic hydrocarbens frcm synthetic gas eixture cf
carbon moncxide and hydrcger (At >2000C using catalysts
of Co--Th--kieselguhr, Ni--Mn, Al,C3--kfeselguhr, or
Co-~-Th-~Cu--kieselguhr), £929

Synthetic liquid fuels (Frcduction free C{ and k), €718

Synthetic process for preparing hydrocarbcns,
particularly gasoline (Using a catalyst consisting of
powdered Ni carbjde intisately wixecd with CuD), €132

Synthetic liquid fuels resulting frewm the reduction of
carben menoxide by hydrogen: methanol, Fischer gascline
(General description, description, and compariscn of
relative merits of production of sethanol and of
gascline by Fischer~-Tropsch synthesis), £7§€5

Synthetic chemistry based on water-gas (Review with 14
references ), €726

Technique of carbon monoxide hydrogenaticn, 2778

Technclogy ¢f carbon mcnoxide hydrcocgenation (Types cf
converters; use of Fe catalyst in reduction of CC by
H), 2779 :

Tempereture cecntrcl in effecting excthermic catalytic
reactions such as hydrecarben prcducticn frer hydrcgen
and carbon mcncxide, 5984

Temperature ccntrcl ir the ceatalytic hydrcgenation of
carbon cxides, 5986

Temperature and space-velccity contrcl ir the Synthol
process (Catalytic conversion of k and CO to
hydrocarbons ), 6396

Testing of several cxide catalysts for hydrccarbon
synthesis frowm carbon moncxide and hydrogen (Corpariscn
of ThOzy ThCz--A)2C34 Al2Csy CrpGys Al C3--Cra0s, and
Znl--A1,C3 catalysts), €591

The catalytic reduction of carbon mcncxide at cordinary
pressure, 436

The catalytic reducticn ¢f carben wcnexide to methane at
atwospheric pressure (Nickel cataiyst; wmolybdenur
catelyst; mclybderur suvifide catalyst; 200 to 55003,
3236

The effect of the ratic cf the twc wsetals in ircm-copper
cetalysts, 2437

The influence of currert velccity, £757

The influence of catalyst ccncentraticn, £7%8

The influence of bore and length of the reacticn tube
(Voiatility of benzine is dependent on bcre and length
of reaction tube), £759

Town gas (Production from coal containing CO and H using
a NiD--Mg0 catalyst), 4£14

Tcwn gas and hydrocarbons from sulfur-ccrntaining carben
mcnoxide—-hydrogen omixtures (Sulfides of Greup VI,
especially Mo, used &s catalyst; prcduct gas in CC,
12.8, €CC 12.9; H 49.7, CH, 22.9; and N 1.7%X by vol.,
with heating value of 4090 Kcal/m3), 4145

Treatwent of synthetic gascline (Synthetic gasoline freed
from C compcunds by passing it cver tauxite at 7200~
9500F and repeating at EQC-9509F with 20-65 1b. stear
per barrel of gascline), €410

Two-stage synthesis cf hydrccarbons (Fluid catalyst; Co
and Fe catalysts), 6244

Two-stage prccess fcr the synthesis of hydrocarbons
(Liquid hydrocarbcns synthesized ty bringing CO and H
into ccntact with dense bed of fluid elkali metal salt
promoted Fe synthesis catalyst), 6340

Underground gasificaticn cf fuels. Methcd cf study of the
interaction of oxides of carbon by use cf carbon-14
(Investigation of reduction of CC, with C, excharnge
between CO and C0, under homogenecus conditions, and
exchange between C and its oxlides, all by use of 13C]),




4755
Uneaturated gzsecus hydrocarkens (Mixture of H and CG
pessed cver stable cxidized metals of Groups 2-7; use
cf Al,0y and aclybdic acid), 4Q3€
Vapcr-phase treatment of corbined gasalire and water
pheses of synthesis product (Gascline and water phases
derived frcr reducticnr c¢f CO by H), €554
Weter gas and large—scale syntheses (Review; Bubiag-
Cidier and Winkler prccesses), 3436
Work cf the Schaol of Lauvair ¢n synthetic mator fuels
(Catelyst of 9E.57 percent Co, 0.24 Ni,y 0.13 Fe, 0.32
Ca0, 0.02 £, and 0.07 #n activated with 18 percent
ThO,; catalyst cf Cc--Ni precipitated cn kieselgukr
with K,CO, (Co 2.6, Ni 3.€, Mn 1.4, Mals 1.4)), 6007
Work ¢f the Gas Research Becard. Repcrt of the Directer
(Review cf ccrplete gasificaticn; synthesis of CH,
ysing N{ catalyst; remcval c¢f crganic sulfur from coal
gas ), 24C0
CAREON MONCXILE/REMOVAL
Catalytic ccnversion cf fuel geses ccutaining carbon
moncxide and erganic sulfur ccrgcunds (CC canverted to
CO, and H by stear and eliminzticn cf HpS and organic §
conpounds by means cf Fe cxide catalysts that may
centein inert carriers and Mn, Cr, or Cu prercters in
fixed or fluid beds), 1338
Coke oven gas free frac acidic gases, 2075
Conversion of carbon mcnoxide (FRemoval of €O and S-
cantaining compounds from coke-oven gas; gas washed
with scluticnr ¢f scda and enthraquincnesulfcnic acid as
catalyst; diagram of apparatus), 13S€
1.G.E» and the development cf gasz purificaticn processes
(32 references; amscnia reccvery; hydrcgen sulfide
rercval; tenzene and rzphthalene recaovery; organic S
compecund remcval; CC and CC, remaval; gas drying), 4875
Fositicn of the probles cf the removal ¢f polscns from
ges (FRercval cf CO and argenic sulfar), 408
Fractical desfgn consideraticns far gas purificatien
pracesses (Use cf aminey Fe spcnge box, and KpCOjz
pracesses far removing H € anc CO, frem natural gas),
1077
Purification af fuel gases (Removal of £ cempecund, such
as S,y CCS, thiols, thicphene, and HyS, and by virtuzl
eliminatian cf CO), 13C7
Removing gaseaus weak acid: such as HzS &nd CC; frerm
geses such a2t coal hydrogenation waste gases (By
scrubbing with & solution cf Nea
diethylenetriaminediacetate or other salt cf an alkali,
elkaline aerth, or strcng crgaric base with an
sminccarbexylic acid centzining at least ZN atoms and
derived frem ethylenediarine or 2 polyrer), 528
Reroving wesk gaseous acids frcr gases (Use of diamines,
pclyamines, and salts cf arinc-, imino—, cr tertiary N-
acid derivatives), 4858
CARBCN GXIDES/CXICATION
Gas desulfurizaticr (S ccepcunds (COE, C dizulfide,
ertrzind and vaporized Sy and H sulfide) coxidized toc C
dicxicde and S dicxide), 2128
Remaving sulfur by the catalytic cxidaticn of the garzes
(Gases containing H,S, CHzSH, and COE cxidized with air
or G to HyC, CO,s 2nd S0, over catalyst), 1211
CARBCN GXIDES/FRCLUCTICN
Twc-stage gawification cf ceal (Precducticn of CHy~
enriched fuel gas; chevred material rezcis with O abecve
13700 and abcve 70 atm tc give synthesis gas; this
reacts with ccal and stear above 8700 and 70 ztm tc
give product gas containing H, CH,, and cxides), 5521
CARBON OXIDES/REDUCTION
Catalytic reectian of cxides ¢f carben with hydrogen
(Prcducticn ¢f liquid hydrecertons using pewdered
catalyste}, €10€
Catalytic ccnversion (Cetalyst ccnsisting of FeoOy im
camtinaticn with oxide af 1 or mare bivalent metals
cther than Fe; Mg, Zr, Mr, Cd, alkaline earth metals,
Be, and Cu are suitable; typicel catalysts Mgd S4,
Fe,C3 40, CuC £, and K 0 1%; catalyst preparation is
described ), 2792
Hydrocarbcn synthesis from bydrogen and carbon oxides
(Contrcl cf C deposition using Fe catalyst), 6714
Iren catalyst (Finely divided Fe catalyst fcr conversicn
cf C oxicdes and H intc hydrocarbens and cxygenated
compounds prepered by mixing Fe cxide with KF soluticn
end drying), €406
Synthesis cf hydrcearbers in the presence of a solid
adsorbent (Fe powder catalyst containing 1-2% K 0 and
about 2-3¥% Alp05), BE4E
cynthesis cf hydrccarbers frcw carbon gxide and hydrogen
under atoecspherie pressure {the Fischer--Trapsch
aynthesis) (Review (2C references) 22 catalysis
evaluated, £761
CARBCN CXIDES/REMCVAL
Adip prccess (For the substantial removal (tec 2 few ppM)
of hydrcger sulfide ard the partizl rewoval cf
ifncidental CCSy C dioxide, and mercaptans), 1959
Besvon pracess (Purificaticn of £ plant tail gas toc wmeet
eir pclliution standards), 1949
Benfield prccess (Removal of C dioxide, H sulfide, and
€O0S fram scur natural gas and raw gases prcduced during
manufacture of substitute natural gas by partial
cxideticn cf coal ¢r cil cr by nagphtha refarming)y 1957
Catalytic process for the remcval of crganic sulfur
cospcunds frer a gas =ziream (Two catalysts used in
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series: Fe cxide + 15-20% alkalies NapCC3 fclliowed by
Znll + 104 FepOa; 1st causes hydrogenaticn of §
compounds, and 2nd absorbs resulting H.S§), 1507

Purification af synthesis gezs. Rermcval cf dust, carken
diaoxide, and sulfur corpcunds (Prcducticn by reactien
at caal with 0 ard steam), 953

Purification of fuel gases (Washing with organic polar
salvent such as methenol cr acetene at -309), 1293

Purification of fuel gases (Removal of & compcund, such
as CS_, COS, thiols, thicphene, and HxE, and by virtuzl
elimination of CG), 1307

Purification of high~percentage carbon monexide gas frer
carbon oxysulfide, carbon dioxide, and water (Use of
H20, milk of lime, aquecus NHi, NaQH in Ho0 and
alcohols, aqueous NazCO3z), 751

Reactions af crganic sulfur compounds is tcun gas with
mechanically activated a—ferric exide. I. Ethyl
nercaptan (Above 3509 tctal S in ethanethial is
converted tc FeS in sclid phase and gas ics freed ircm
S)s 1442

Rectisol pracess (Furification @f crude gas produced by
coal gasifiecation)y, 1965

Regeneration of desulfurizing material for gases and
vapors (Material cansists cf compcunds of generzl
formula ¥,Cz X ¥'C, in which ¥ is metal that forms
sesquinoxide, such as Fey Mn, or Co, and FK' is alkaelirne
earth wetal or other metzl of Group II, such as Mg, Zn,
of Cd), 1107 .

Removal of hydrogen sulfide, ammonid, and hydrocyanic
acid from gases and reccvery of ammanium sulfate and
sulfur (Scrubber uses sclution of (NH,)282Cz containing
MgV, Cr, or Ce compound), 924

Remaval of carben disulfide and carbonyl sulfide frem
gases (Gases containing carban disulfide and carben
oxysulfide purified by catalytic conversicn with stear;
degree of purificaten increased by use of nztural
bauxite or aluminiur cxide gel previcusly heated tc
350-4000 as catalyst), 1385

Removal af sulfur ccrpcunds from ccke gas wiih sludge
fror production of petiassium permanganate (Rewaval af
cO0S, CS,, ESH, C4H,S, and its homolegs by wmeans of
sludge abtained by anedic dissoluticn ¢f carbcnacegus
ferromanganese in KOh), 1279

Selexcl pracess (Gas purification and removal of E
sulfide, C dicxide, COS, mercaptans, etc., frem gas
streams by physical abscorption), 19€4

Sulfincl process (Removal of acidic gas constituents such
as H sulfide, C dioxide, and mercaptane frog neutirzl,
refinery, and synthesis gases), 19&2

Treatment of waste gas containing flammable sulfur
compounds (Gas is-burned and passed through metzl
halide solution tc precipitate metal sulfite and
sulfate), 2084

Treatment of sulfur cerpcund-contzining waste gases from
the Claus pracess in ccke cven plants (Weste gas from
Claus process, by which HoS frar ccke-cven gas is
ccnverted to S, mixed with crude ccke—avern gas befcre
tar separater tec rercve £ ccrpounds), Z201E

CAREON SULFIDES/CHEMICAL REACTIONS

Catalytic desulphurization of light distiilate (Use of VU
oxide catalyst at amtient aor lower pressure at 4208C tic
rercve 93% of thiophene and 100% c¢f C disulfide}, 13062

Reaction between carbon disulfide and ethanclamine under
the conditicns of desulfurization of cowepercial gases
by ethanclarine methed, 3970

CARBON SULFIDES/DECOMPOSITICN

Grigin and decampcsiticn ¢f arganic sulfur compcunds
under gas-mazking cenditiens with particular reference
ta the role of the carben sulfur index, 315

CAREQN SULFIDES/GXIDATIGN

Gas decsulfurizaticn (S compcunds (CCS, € disulfide,
entraind and vaporized S, and H sulfide) cxidized ta C
diaoxide and S dioxide), 2128

Kemoval of arganic sulfur fror town gas (Heduction cf
organic § tc 10 grains/100 cu. ft. cr less by oxidaticn
of CS,, COS, and thicls tc SO02; remcval cf SO by
scrubter), 839

CARBCN SULFIDES/REMGVAL

Adip pracess (For the substantial remgval (to a few pph}
of hydragen sulfide and the partial removal of
incidental €0S, C dicxide, and mercaptans}, 1959

Beaven prccess (Purification of S plant tail ges to meet
air pelluticn standards), 1949

Benfield pracess (Rercval of C dicxide, H sulfide, and
€S from socur natural gas and raw gases praduced during
manufacture of substitute natural gas by partial
axidaticn ¢f coal cr oil e¢r by naphtha reforming), 19£7

Catalytic process for the remcval cf crganic sulfur
ccmpounds frow a gas stream (Twc catazlysts used in
seriec: Fe coxide + 15-20% alkalies NzpC0y fcllewed bty
Znl + 108 Fep0a3; 1st czuses hydrcgemeticn of £
compounds, and Znd atsorb# resulting Hp&), 1507

Catalytic desulphurizaticn cf light distillate (Use of U
axide catalyst at arbient or lower pressure a2t 4209C tc
remove 93% of thiophene and 100% of C disulfide}, 1302

Contact mass for removing organic s=ulfur compcunds frcm
gases ar vepors, 85€

Purification of synthesis gas. Removal cf dust, carboen
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dioxide, and sulfur ccrnpcunds (Prcducticn ty reacticr
cf ccal with C and steamr}, 89EC

Furificaticr cf fuel geses (kashing with organic polar
solvent such as methancl or acetone at -3C%), 1292

Purification of fuel gases (Femcval cf S cemgcund, such
as CS,, CC3, thiols, thicghene, and HpS, ena by virtuel
eliminaticn cf CC), 12¢C7

Purification of gases (Review cf desulfurizaticn methods
(H,S and CE, removal)), 3E€E

turificaticn of high~-percentage carbcen wrcncxide gas fren
carben oxysulfide, carton dicxide, and water (Use cf
Ho0, milk ¢f lirme, aquecus NHy, MoCK ir H,C and
alcchcls, aquecus NayCCly), 7E1

Reacticns ¢f crganic sulfur compcunds in tcwn ges wi*h
mechanically activated a-ferric cxide. I. Ethyl
mercaptar fAtcve 3500 tctel £ in ethanethicl is
converted to Fef in sclid phase and gas is freecd fronm
£, l44cz

Fectiscl precceses (Purificaticn cf crude ¢gas produced by
coal casification), 19€5

Regeneration cf desulfurizing material fcr gases and
vapcrs (Material ccnsists cf ccmpcunds of general
forruta M,05 X M'0, in which M is retal that forms
sesquinoxide, such as Fe, Fn, cr Co, and M' is alkaline
earth retal cr cther retel of Greoup II, such as ¥g, 2n,
of Cd), 11C7

Femoval ¢f crganic sulfur~ccntaining corpounds frcr the
ethylene fracticn cf ccke-cven gas with the aid cf
pcly(alkylbenzenes) (Reroval cf thiophene and carbcn
disulfide ), 1344

Rercoval cf crgaric sulfur frcm gas (kemoval of ccmpcunds
such as CS,, COS, ard thicls in €-stage process), 74€

Removal cf carben disulfide frcnm synthesis gas (CS, was
converted tc HpS by 2 prccesses; Fey, Ni, Co, and Cu
catalysts fix CS,, and Ni, Cc, and Mg convert it to
HzS), 1251

Femcval c¢f crgaric suifur ccmpcunds from gas mixtures for
synthesis. X1. Remcval cf carbtcn cdisulfide and
thicphene frcm water gas and naturel gas (Ni, Cu, and
Sn catalysts for removal cf CS,; Fe, Niy Cuy, Mn, Cr,
Al, and Mg catalysts f{or removal ¢f thiorhene), 685

kemoval of carton disulfide and carbenyl sulfide fren
gases (Gases containing carbon disulfide and carbcer
oxysulfide purified ty catalytic ccnversion with stear:
degree of purificatcn increased by use of natural
bauxite or atuminiur oxide gel previcusly heated tc
350-400° as catalyst), 13E€

Reroval cf hydrcgen sulfide, asrconia, and hydrocyanic
acid fror ga®es and reccvery cf ammonium sulfate and
sulfur (Scrubber uses sclution cf (NH, ),S8,C; containing
¥gV, Cry cr Ce compcund), $24

Reraval of sulfur compounds frcm ccke gas with sludge
fron groducticn of pctaasium permanganate (Removal of
CCS, CS,y RSh, C¢H4S, 8nd its hcwclogs by means of
aludge ottained by anodic dissolution of carbonacecus
ferromanganese in KCH}), 1279

Feroving organically ccebined sulfur fror gases (Use of
strcng bases or basic-reacting salts of strcng
inorganic or organic bases at high terperatures tc
convert £ tc HpS), 47€

Reroving sulfur compounds fram gases asnd vapors (Use of
activated C, SiC, gel, or bog ircn ore at abcut 800 tc
remcve CS,, wmercaptanrs, etc.), 632

Repcrt on the removal of sulfur compounds frem town gas
down tc 10 grains per 100 cubic feet (Active C prccess
for benzere extracticr tc remcve thiophene and sore
CS,; catalytic processs tc remcve CS, and little of
thicghene , 441

Selexcl prccess (Gas purificaticn and reroval of H
sulfide, C dicxide, CCE, mercaptars, etc., from gas
streams by physical absorption}, 1964

Sulfincl prccess (Rencval cf scidic gas constituents such
as H sulfide, C dicxide, ard mercaptans from neutral,
refinery, and synthesis gases), 1962

Treatment of waste gas ccntaining flarmable sulfur
corpounds (Gas is burned and passed through retal
halide solution to precipitate metal sulfite and
sulfate), 2084

Treatnent cf sulfur ccapound-ccntalining waste gases from
the Claus process in coke cven plants (Wsste gas froe
Claus prccess, by which Hy;5 frem coke-cven gas is
converted tc S, mixed with crude coke-cven gas before
tar separatcr tc rexmcve § ccrpcunds), 201§

CARECNACEQUS MATERIALS/CARECNIZATION

Carbonizaticn and gasificaticn ¢f carbonaceous solids
{Carbcnacecus materials carbenized in fluidized bed to
remove part of volatiles), 1€8

Conversicn cf carbonacecus materials, 3926

Fuel gas (Production by sixultaneous hydrogenation and
carboni{zation of solld carbonaceous material), 3940

Heat-treating garbonaceous materials (Producticn of ocils
of low bofling point from carbcnaceocus materials
treated with free halogen cr anhydrous halide alore cr
mixed in solvent), 2422

CARBONACECUS MATERIALS/CHEMICAL REACTIONS

Gaseous mixture containing carbon monoxide and hydrogen,
€€30

CARBONACEOUS MATERIALS/CCKING

Stear gasification ¢f ccke (Fetent), £6€c4

CARBOGNACECUS MATERIALS/CESULFLRIZATICH

Desulfurizaticn cf sclid fuels (Remcval ¢f £ ty wixing
with acceptcr sclids such as metallic cxides; ¥r( is
preferred ), 1092

Gasificaticn cf cartcnacecus solid fuels (Ca0 mixed with
solid fuel or made intc water slurry with it and
allowed to react with C-ccntaining gas tc procuce CC
free ¢f 5; Cal is regenerated), 4£91

Gasifier and desulfurizer fcr carbtcnacecus raterials (Cc
cxide and similar reactive cxides used for gasifying
and desulfurizing carbonaceous materials with use cf
air as regenerative fluid; S gases converted to Cc
sulfides, and £ then recovered and Co oxide
regenerated), 5z3€

CARBONACECUS MATERIALS/DISTILLATICN

Distilling combustible carbcnaceous materials (Fresence
of alkali or alkaline earth salts cf fatty acids and
using metallic cxides, wetals, cr basic materials as
catalysts}, 7061

Distilling sclid carbcracecus materiels (At 4CC toc 1CCO°
and 20 tc 200 atrcsgheres with cr withcut catalysts
such as Fe,Cy, H3aPL,, or EpMo0,), 707E

Distilling carbcnacecus raterfal, 3€80

Hydrcgenation of prcducts frew distillaticr of
carbonacenus materials in liquid phase in presence of
sulfide, or mixture of molybdic acid, ZrC, and MgC; E0
atrm pressure; 200 tc 4000, 2573

Low-terperature distillation of solid fuels, its
significance for producticn of coke and liquid fuels
(feview), £949

Production of hydrocartons by catalytic treatsent of
distillable carbonaceous materials in presence cf
contact agents ccntaining Si corpcunds activated prior
tc reaction, 778

CARBONACEOUS MATERIALS/FLUIDIZATICN

Gasification c¢f fine-grained fuels (Equipment and process

descrigption), 4357
CARBGNACEGUS MATERIALS/GASIFICATICN

Bench-scale studies cf the Kellcgg ccal gasl!|catxon
prccess (Details cf experimental prccedure and effect
of variables on rate of gasification with steaw and
variocus carbcnacous clids in molten Na carbonate), £042

Carbtcn mcnoxide and hydrogen, 2749

Carbcnizaticn and gasification of carbonaceous solids
{(Carbcnaceous materisals carbonized {n fluidized bed tec
rercve part of volatiles), 168

CO, acceptor gasification process (Erief description of
process; heart of prccess is stear gasificaticn of
carbonaceous fuel ir presence of lime-bearing
acceptor), 4914

Complete gasificaticn cf ccrbustitle solids (Feview),
3531

Ccnversion of sclid fuels tc hydrccarbens ( By
gasificatien to CC and K 2nd sutsequent synthesis),
41851

Ccnversicn of cartcnacecus materials, 392¢

Desulfurization of carbon mcnoxide-containing gases
(Gasificaticn of sclid carbcnacus fuel in presence of
CaC, Ce(COH},y or CaCly; resulting gas brcught fntc
ontact with lime water to produce gas substantfally
free of S), 1212

Developments in sclid fuels gasificaticn processes
(Review of literature from 1948 to 1988, with 70
references}, 4569

Fixed bed carbonaceous fuel gasifier, 5059

Fluidized-bed gasification cf carbonacecus solids
(Apparatus fer cortrclling operating conditicas}, 4137

Fuel, 5009

Gas desulfurization (Gasification of fluidized bed of
solid carbcnaceous materjials), 81¢

Gas desulfurizaticn (Rewcval cf H,S), €78

Gas of {ow heating value frcwm the gesification of coal
preparaticn plant waste, 2848

Gasification cf carboracecus solid fuels (Two reacticon
zcnes), 402¢

Gasificsation of carbonaceous sojid fuels (Two reacticn
zones ), 4026

Gasification of finely divided carbonaceous sclidse, 4027

Gasification of carbonaceous solid fuels (Two resction
zones ), 4028

Gasification of carbonacecux fuel (Trestment with stean
and lismited quantity of Q), 3740

Gasificaticn cf carbonaceous fuel (Treatment with water
vapor and limited quantity of 0), 3742

Gasificaticn of fuels (lUse of Jeas C and steas to prcduce
more synthetic gases and a solid residue that can be
used as fuel; high vclatile biturincus ccal produced
gas of: CO 46.1, H 44.0, (0, 8.6, CH, 0.€, N 0.5, end
HeS 0.2%), 4356

Gasification of fine-grained fuels (Equiprent and process
description), 4357

Gasification of solid carbonaceous fuels (Air sand stear
passed alternately thrcugh fuel bed), 4590

Gasifization of carbonaceous solid fuels (Ca0 wmixed with
solid fuel or mede into water slurry with it and
allowed to react with O-ccntaining gas tc produce CO
free of S; CaC {s regenerated), 4591

Gasification of cerbonscecus metter (Continuous
conversion of solid, liquid, or gaseocus carbeonaceous




ratter), 4007

Casificaticn c¢f carberacecus materials (Cartenaceous
materials cf high ash and ncisture content are
Fluidized and gasified; equiprent)}, 1i61l

Gasificaticp cf sclid carberaceaus raterial in suspensicn
(Gases cocled by addition cf finely divided
cartanacecus materiale), 4€03

teelficeticn cf carbenececus sclids and synthesis of
crganic rzteriale (Use of metallic cxides ag
catalyste), IS31

czacificaticrn of sclid cerbenacecur raterials (Finely
ground bitumincus ccal wmixed with petrcleur residuum
and pumped at 12G0 pes«is at 7009F ta gas generater
cperated at ZEO pusaias and 25009F ), 4606

Gasificaticr reactar, £623

Gasificeticn of solid fuels in Gerrany by the Largi,
winkler, and Leuns slaggirnu-tyre cas-producer processes
(Use ¢f 0 as gas-making fluid), 3EIE

Geeificaticn of carbcnacecus sclide (Steem reacts with
fluidized carhcnacecus sclids in £ stages, the seccnd
¢f which centains Cal tc remcve CO,)s 45CE

Gesification of carbcnacecur materials (Fluidized bed),
4129

CGasificaticn ¢f carbcnacecus salids (Use cf metal halide
to inhibit formation cf CO,; gasificaticn at 1700-
180695 ), 413¢

Gzsificatian of cartcnacecus solids (Fluidizatien in
conical ar beffled reesctars), 3925

Gasificatian cf sclid fuels (Fulverized s¢lid fuels
gasified ip susgensicrs ir G anrd gasificzticr agents
having endcthermic reacticn), 4£92

GCeaeificaticn of =alid fuels (Equigment), 4241

Gasificaticr cf sclid carbenacecus naterials (Finely
divided ccal cr charccal in fluidized stzte zlternately
heated {r gresence cf air and gesified in presence of
stear ), 4605

Gasification of fine~grained fuels (Use of alternate hot
air blast and steaw gasificeticn) fuel bed fluidized by
means cf inert gases), 4349

Gesificatlcn ¢f carbenacecus salids, 4351

Gesificeticrn of carbonaceausr salids (Producticn of water
gas froo carbanacecus fuel and Cal with =teem at 777-
9829), 4148

Cesificaticm (Sclid carbenaceaus fuel), 4149

Gasification (LDescripticn af equiprent), 4150

Gasificeticn ¢f sclid fuels (Gasification ty € er O-rich
gas mixtures; equipment), 4126

Gasificatian of solid carbonacecus saterials (In O at
1800-20Q09F tc fore CL and In steaw at 1500-17000 o
form H and CO), 4258

Gasificaticn cf carbenacecus sgcolids (Use of cxidizing
gases and stear)}, 3892

Gasificaticn of sclid fuelg (Prcducticn of fuel gas or
synthesi= gas), 4370

Gasificaticn of scolid fuels (Use cf pit furnace in
fluidized bed pracess}, 41€3

Gasi{ficatian of carbanacecus material (Mixtures of CHys
CC, H prcduced from carbecracecus material, e.g.,
fluidized bed of develatilized =cal (char) by
circulating steam upward and Fe and Fel downward
through fluidized carbgn at 1000-200GO9F and 200-2000
psig)y, 5240

Gasificaticn af ash-ccntaining fuel (Gasification with
mixture of steawm and C-centaining gas at 800-13000
under sore than 1 atm; reactive gas may be mainly H or
K end CO with at least S0X H by wvclume at 700-12009 and
at least S ato and preferatly §0 ater), 5060

Gasificaticn ¢f carbcnacedus fuels (Slurry censisting of
particles cf fuel in H,0 is passed as confined siream
in turbulent flow thrcugh heater tc vapcrize Hz0 and
forn dispersicns of gerticles in vapar), 459€

Gasificaticn of carbcnacecus materials (Complete
gasification aof solids by passing them ccuntercurrent
to stream cf steam and O), 4017

Geslfier and desulfurizer fcr carbonacecus materials (Ca
cxide and sirjilar resctive oxides used fcr gasifying
and desulfurizing cartcnacecus materials with use cf
air 22 regenerative fluid; S gases canverted te Ca
sulfidesy 2rnd S then reccvered znd Cc axide
regenarated), 5236

Gasifylng pcwdered carbecnacecus waterial, 3897

Gasifying carbcnaceous materials tc & carben mcnoxide
fuel ges prcduct (CO is desulfurized), 5283

Gasifying carbcraceous fuels in 2 fluidized bed (NONE),
5309

Generaticn c¢f heating ges frem sclid fuels (Gasificaticn
at high fesperature; use c¢f hydrccarbon cil to reduce
carry-cver cf ccal particles in gas stream), 4031

High B.t.u«.—ccrtent gas frer cerbenacecus sclid fuels
(Therral efficliency cf greducticn of illuxinating gas
fncreased by cperating at abcve 30 atm), 4597

ranufacture of gas mixtures rich in carben mcnoxide by
gasifying carbonaceous materjal (Fluidized material is
gesifled; use of HCl, CCly, POClas), 7€E

Nickel cerbonyl in hydrogenation, desulfurization, and
gasification of carbonacecus materials (Ni carbanyl is
dissalved in fuel), 4359

Preasure gasification of sclid fuels (Review with 15
references), 4778 '

Prccesses fcr the gasificaticn af sclid fuels (Review of
180 processes), 4118

51§ CARECNACECUS MATERIALS/HYDRGGENATICHN

Praducing hydrcgen—carben menoxide mixtures (Heating cf
carbanacequs neterials by partizl ccmbustion with air),
6339

Recovery of hydrocarterms by in situ combustion, 4€94

Slurries ¢f solid carbenifercus fuels (Equipment), £E828

Synthesis gas (Mixture cf CC and H prcduced in partiel
oxidation of carbonacesus material with stear and U},
4343

Synthetic natural gas and hydrogen from the gasificatien

.of carbonaceocus materials (Synthetic natural gas rade
by producing CO, frew CO with Co axide catalyst,
reacting COz with C which is caused tc react with steam
ta praduce H and CHy~rich gas; gas with calerific value
of 975 Btu/cu. ft obtained)}, 5497

Undergraund gasificaticn cf carboniferous rocks, 4221

Water gas (Reaction a2t 10CG0-1€5Q0°F and 200-800C psia),
49€4

CARBUONACEGUS MATERIALS/HYDRCGENATION

Catalysts suitable fcr use in destructive hydragenzticn
of carbcnacecus materials (Ercducticn cf S—immune
catzlysts by mixing Fe, Ni,.or Cc or their =zlloys ar
carbides with a peste cf rclybdic acid, Zn0, cr Mgl and
drying), 2246

Catalysts suitable fer use in destructive hydrcgenaticn
of carbonacecus materials (Incorpcraticn cf alurinium
pawder with an aqueous paste of molybdic acid and ZnO],
2247

Catalytic hydrogenation of extracticn products a2t high
terperature and pressure using catalysts of Fe, Fe
oxide, or Fe hydrate, limcnite or bauxite decompositicn
residues, 2578

Catalytic hydrogenaticn of carbonaceous materials (Using
reaction cocling agents, Hy Ny CHy4, @ils, oily cozl
pastes), 2586

Catalytic hydrogenaticn (Use of ircn sulfide catalyst;
4706), 2459

Catalytic hydrogenatiern ¢f carbcnacecus materizls, ete.
(Catalysts c¢f blesching earths that dc nct give jelly-
like mass by treatment with liquid swelling agent fer 1
hre; e.ge, Florida earth, Fuller's earth, Beidellite,
Ncntraonite, etec.), 2517

Comparison of thermal and catalytic hydrogenaticn as 2
preliminary step in the refining cf Athabasca biturer
(Liquid phase experiments at pressures of §G0-3500
psi), 3034

Conversicn of tars, mineral oils, etc., into low-beciling
hydracarbons (Hydrcgenaticn under pressure using
catalysts af Mo or W compcunds), €911

Conversicn af carbonacecus, solid fuels to principally
methane (Reacticn in 1lst zone: C + 4H, » 2H, + 32.780
Btu; in 2 nd: 0.5CH, + HpC » 2Hp + 05CC; + 36.54E Etu),
43€6

Destructive hydrogenaticn (En oxalate or ecetate as
catalyst), 5691

Destructive hydrogenation c¢f carbcnzcecus graterials such
as oily coal, etc. (At 300 to 700° and 20 atmecspheres
pressure using 2 catalyst ccontaining U such as oxides
af U and Zn), 2296

Destructive hydrogenaticn (Impregnaticn of solid
carbanaceous materials prior to hydrogenation with
aqueous solutions of scluble compounds aof Fe er finely
divided Fe plus a dissclved base), 2472

Destructive hydrogenation of sclid carbeonacecus materials
(Aquecus sclution of Ni nitrate or KNH, molybdate), 2234

Destructive hydrogenation (Using solutiens cf Mc, Sn, Cc,
Fe, Pb,y Br, Sb, ar Se, cr their ccompounds; metal
halides, axides, thicecyanates,; salts of thig-metal
acids, and compounds of B; ar sulfides in organic
salvents as catalyst}, 2412

Destructive hydrogenaticn in the presence cf catalysts
(Using cxides and sulfides of Mcy Fe, and Ni in variocus
combinations as catalysts. 62 references), £33

Destructive hydrogenaticn (Use of iron sulfide as
catalyst), 24E6

Destructive hydrogenaticn (Halogen as catalyst; 3&0 te
4809 and 100 to 500 atm pressure), 24G8

Destructive hydrogenation (Impregnaticn with aquecus
salutions of soluble compounds af Fe or Ca, €ege,
FeClp, FeSUOss or Co nitrate), 2449

Destructive hydrogenation (Use of lead or lead campcunds
as catalysts), 2451

Destructive hydrogenation of carbonaceaus substances (Use
¢f Ge cr Ge compounds in association with halogen or
halide of H as catalyst), 282¢C

Destructive hydrogenation (Carbconacecus materials
suspended in oils; catalysts comprising crgancmetallie
compounds )}, 2290

Destructive hydrogenation catalysts (Tungsten and uranium
axides or sulfides as catalysts), 2291

Destructive hydrogenaticn (Halogens and metalleoids such
as NH, molybdate and chlcraphencl), 2292

Destructive hydrogenation (&t 400°C and 250 Atw using
catalyst of 10 parts W sulfide supported on S0 parts
t¢ferranatt'}, 2588

Destructive hydrogenation (Using a2 solution of 2 catalyst
such as molybdic acid in an organic sclvent such as
MeOH), 2409

Destructive hydrogenatien (Using catalysis containing P,
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As, Se, cr Te or thelr ccrpcunds), 2€22

Destructive hydrogenation (Treatment of solid
carbonacecus materials pricr tc destructive
hydrogenaticr with S in cne ¢f several fcrms; formetion
cf liquid products by destructive hydrcgenstion at 250
atm. pressure at 450°), 2506

Dewtructive hydrogenation (Nclytdenum and molybdenun
compcunds as first stage catalysts and icdine or lcdine
compounds as later stage catalysts), 2167

Cestructive hydrcgenaticn (Fresence of H,S and Mo, W, c¢r
their compounds), 2168

Destructive hydrogenation of carbenaceous materials
(Fcllcwing pretreatrent cf the materfal by subjecting
it tc H at 1000 atocspheres gressure or more and 300 to
3c00), 2897

Destructive hydrcgenaticr c¢f cartcnacecus materials
(Using Cr cr a compcund ¢f Cr slcne or with Mc or other
catalyst), 2598

Destructive hydrcgenaticn (Using catalysta such as VMo
oxide, Cr, Al, and Fe hydrcxides in collcidal state on
csrriers), 2217

Destructive hydrogenation (Froducticn of hydrocarbons by
treatment of diatillable carbonaceocus paterials with
bydrogenating gases at abcve 3002 and abcve 20 atnm.;
use of Ag,CrC,, CuC, and ccmpounds of metals of 7th and
Bth grcups as catalysts), 2515

Destructive hydrogenation (Use of sulfur ccmpcunds tc
treat carbonaceous materials pricr to hydrcgenaticn),
2462

Destructive hydrcgenaticn cf carbcnaceous materials such
as ccal, ligrite, fpeat, wccd, oils, c¢cr biturens (At
300-700° and at least 20 atrcsrheres pressure using an
oxide of & metal of the 4th group of the periodic table
as a catalyst), 23¢1

Cestructive hydrcgenaticr cf cartcraceous raterials such
as coels, wccd, oils, etc. (Use cf heavy-metal sulfides
such as Mc, U, or Cr sulfide and 2n0, 2nCU,, Al 0,,
¥g0, CaCCa, or Mn carbcnate as catalyat), 2359

Destructive hydrogenation of carbcnacecus materials ((3C0
to 1000 2tm pressure)), 21€1

Lestructive hydrogenaticn (Using basic oxygenated salts
of Ti as catalysts), 2300

Lestructive hydrogenaticn (Impregnation of carbonaceous
materials before destructive hydrcgenaticn by soluticns
cf ccopourds ¢f Mo cr W cr beth; hydrogenation at 300-
€000 and 1CC-1000 atm), 2509

Cestructive hydrcgenaticn (At 300 to 5000C using
catalysts cf sulfides and cxides of W, Mo, and V), 2539

Destructive hydrogenaticn (Use of chlorides of Mg, NH,,
Fe, Cr, Ni, and Mn and alkali tcrates as acceleratcrs),
234€

Destructive hydrogenaticn (Of varicus fractions with
appropriate temperature, pressvre, and catalyst), 2577

Destructive hydrogenaticn (Greater than 250 atrm pressure;
sulfides and oxides cf heavy retais (W, Mo, V, and Re)
as catalysts), 2568

Destructive hydrogenation (Carbonaceocus raterials
impregnated with Fe hydrate and alkaline scluticn),
251¢€

Destructive hydrogenaticn of sclid carbonacecus materiais
(Use cf Mc and/cr W ccopcunds in sclution s catalysts;
sulfide cres of Mo or w are very suitable), 2518

Destructive hydrecgenation cf cartonaceous materials
(Sulfide cf metal in €th grcur as catalyst; 3060 to
70003, 2354

Extracting and hydrogenating sclid cartonacecus materials
(At 250 tc 4700 and 20 tc 500 atmcspheres using metal
hailides as catalysts; refiring hydrogenation of
extracts is accomplished at 4750 and S0 atrmcspheres
pressure using WS, as catalyst), 2596

Extraction cf carbonacecus materials fcllouwed bty
hydregenation with metal, wetal cxide, or acid
anhydride catalysts and wetalhalide splitting
catalysts, 21€6

Fuel, £009

Fuel for diesel motors (A two step hydrogenaticn using
elerents cf group €, Fe, Zn, cr Sp in the presence of
H2804 or halides of H as catalysts in the first step
and W cr Mc sulfides in the presence c¢f F or HF as
catalysts in the seccnd step), 2617

Fuel gas (Production by simultaneous hydrogenation and
carbecnizaticr of sclid cartonacecus material ), 3940

Heat-treating carbonacecus materials (Frcduction of oils
of lcw beiling point frerm cartcnaceous materials
treated with free halcgen cr anhydrcus halide alone cr
rixed in sclvent), 2422

High-pressure hydrogenaticr c¢f carbcracecus matter. III.
Frimery hydrcgenation in the liquid phase, 2719

High-pressure hydrogenaticr cf cartenacecus matter. II.
Frimary hydrogenation in the liguid phase (Review cf
coal solvents, suitability of raw materials,
requirements on catalysts, effect of pretreatment cf
coal on hydrecgenation characteristics), 2742

High-fressure hydrogenation cf carbcnacecus rmatter. IV.
Liguid phase in industry, 2744

High-gressure hydrogenaticn cf cartcnacecus matter. V.
Liquid phese in industry, 2723

High-pressure hydrogenaticn c¢f cartcnacecus matter. I.

Introducticn (Review; prcduction cf eviation gasoline;
compariscn with Fischer-Tropsch method), 6280

Hydrocarbcons obtained by hydrogenating carbonaceous
material (Preparaticr cf wetal sulfide (Fo or ¥)
catalysts), 6036

Hydrccarbons from carbonaceous satter (Cu, Zn, Al, Sn,
Sby, Pb, Biy Fe cn their allcys as catalyst; 4500 and 2¢C
ats pressure), 2416

Hydrogenation of cabonaceous material tc lew-bofling
hydrocarbons using complex compounds cf Mo or W, 5692

Hydrogenating sclid cerbonaceous smaterial (Using an oxy-
ecid of P, or salt thereof, as catalyst), 2361

Hydrcgenating carbonaceous meterials (Using halogen
compounds ¢f Mo, W, or V. Additional catelysts include
oxides, hydroxides, or sulfides of Cu, Ag, and retals
of groups 2 through €), 22303

Hydrogenating carbonaceous wmaterials (Reaction with K et
200 tc 7009C at >20 atm in presence of catalyst
containing combined £), 2811

Hydrogenatior of carbcracecus materials at high
temperatures using a halaogen, alcng with Mn, Fe, N; or
Co or their ccopounds as catalysts, 2457

Hydrogenating carbonacecus waterials (Fassing over setal
compounds of high catalytic activity and in forr of
spheres or FRaschig rings), 2572

Hydrogenation of hydrccartcracecus waterials
(Hydrogenation of coal or slurries cf ccal in ofls or
tars; use of oxide cor sulfide of Mo, Sn, Co, or Ni as
catalyst; heating tc 300 to 500¢ at 100C to 5C00 psi),
6124

Hydrcgenstion of carbonaceous materials in presence of
silicic corpounds, 2467

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

Hydrogenation of distillatle carbcnaceous caterials such
a3 bitumincus ccal, lignite, tars, winersl cils, and
their distillaticr prcducts using catalysts of
polysulfides cf metals c¢f groups £, 6, ¢t 7, 2422

Hydrogenating distillable carbonacecus materials such as
coal or minerai cils (Use of Ni cr Co icdides and Mo
sulfide as catalysts), 2464

Hydrogenation of carbonaceous materials (Hydrcgenation by
fluidizaticn of sclids during ccuntercurrent passage in
stream cf H), 2818

Hydrogenating carbonacecus materials (Recovery cf ofly
constituents frcm residues from destructive
hydrogenaticn by heating residues in presence of hct
fused metals and allcys), 2470

Hydrogenation reactcr, 2899

Hydrogenating carbcnacecus saterials (Catalysts
comprising preformed Fb salts of HCCCH cr of crganic
sulfonic acids; 4€0° and zC0 ats pressure), 2478

Hydrogenating carbonacecus raterials (Use cf metal
halides and organic halcgen ccmpcunds as catalysts),
2420

Hydrogenation under pressure (Use cf Pb or Pb cemgounds
with H,SC,, sulfates, acetic acid, fornic acid, or
sulfonic acids as catalyst), 24£3

Hydrogenating carbonacecus saterials (400 tc £C00;
chlicrides cf Fg, Fe, NHyy Cr, Ni, Mn, or alkall borate
as catalysts), z287

Hydrogenation in France and foreign ccuntries (Cutline cf
hydrogenation processes of International Kydrcgenstion
Patents Co. Ltd.), 2425

Hydrogenation of bituminous products (Catalysts of 2n and
Fe chlorides dissclved in phenols), 2649

Producticn of hydrocarton gases by hydrcgenation cf
carbonaceous materials (At about 8009C and >5 ate
hydrocarbon treated with alkali wetal or corpound ),
2630

Producticn of hydrocarbon cils by hydrogenaticn of
carbonaceous waterials in cil susgension in presence cf
Cry, W, cr Mo cxide catalyst, 2218

Transforming carbonacecus watertals (Using catalysts
consisting ¢f, cr having present as carrier, sasses
containing SiC,, metals or metal ccmpounds previcusly
treated with F or HF), 2584

Treating carbcnaceous saterfals with hydrcgenating gases
(Germanium or germanium compounds as catelysts), 24€0

Treatment of distillable carbonaceous materials with
hydrogenating gases In presence of catalysts coxpcsed
of Fb salts of organic acids other than cleate, 2476

Trestment of carbonacecus materials with hydrogenating
gases 2t high temperature in presence of halogen or §
compounds centaining metallcids, 2419

Use of germanium sulfides, cxides, hydroxides, halides,
or oxalates as catalysts in hydrcgenaticn of
carbonaceous raterials, 2454

CARBGNACECUS MATERIALS/CXILATION

Synthesis gas fror sclid carbcnacecus fuels by partial
oxidaticn with an cxygen-ccntaining gas (Fuel-H,0
mixture containing 51.0-54.8X by wt finely divided fuel
and O-centaining gas introduced into unpacked reacticn
2cne at 2200-2800°F and 301-405 psig liquid hydrocarben
greater than or equal to 25 wt.¥ may be used in
slurry), £282

CARBONACEOUS MATERIALS/PYROLYSIS

Producticn of carbon mcnoxide and hydroger frce sclid

carbcnaceous fuels, £178




CARBGNACEOUS MATERIALS/REMOVAL
Fegeneraticn cf a carbenized Fischer--Trcpsch catalyst
{Reocval cf carbonacecus depcsits from catalyst by
abrasicn using high-velocity necnaxlidizing gas), 3932
CARBCNACEGUS MATERIALS/SCLVENT EXTRACTICN
Hydracarbons by extracticn cf cartcnzcecus materials,
7297
CARBONATES/REGENERATION
Fegeneration of elkazli setal carbonate salutions used ta
remave hydrogen sulfide frcr cocal-distillaticn gases
(Solutigns treated with air in 2 steps; first with air
at 2 atm tc cxidize H,S almeszt tc Sy and ther with air
and sclution cauntercurrently tc remave up to 99.82%
original H,S), 1162
CARBONIZATION
Carbonizaticn and gasificaticn (Survey of recent (19£8)
develcpments; 18 references), 148
Carbonizaticn end gasificaticn. Fresent and future of
carbenization industry, 145
CARBONIZATICN/EQUIPMENT
Carbonizaticrn and gasificaticn. Classification of
apparatus for carbenizaticr and gasification, 144
CARECNIZATICON/INTCUSTRIAL FLANTS
Carbonizatiaon &nd gasificaticne Inctallaticns for
cartenization and gasification, 14€
CARBONIZATICN/REVIEWS
Fuel prcceszing fluidized beds (Feview cf literature; 68
reference= )y, EQ070
CARBURETTED WATER GAS/PRCDUCTICN
Carbureted water gas plant cf the Hanburg Gas Works at
the Grasbrcck coke cvern plant, 4115
Carbureted water gas (Aprarztus; Ni, Ca, Fe, Cu oxide ar
Na sulfide as catalysts), 3249
Conplete gasification in Scctland (Description of 1
willicn ft¥/day Tully carburetted complete gasification
plart at Kirkczldy}, 4098
Cantrolled cperation c¢f & cartureted-water-gas plant. I.
Factcrs irfluencing the perfcrrance of the plant. 35th
repcrt of the Joint Hesearch Comrittee of the
Instituticn end Leeds University (Work carried out
since 1928 in research Lab. af Dept. cf Scientific and
Industrizl Research}, 3140
Equipment and proces!e* for manufacturing higher B telle
gases, 3€10
Fuel ges (Mcdified carbureted water gas, lcw in CO and
suitable for use ase town gz, described), 5010
Fuel cil fer gae sanufecture (Use cf bunker C cil im
carturetted water gas), 3481
Ge= manufacture by the ccoplete gasification c¢f
biturinaus ccal at Freiberg (Ereisgau), 4570
Gasecus fuels, with special reference tc carbureted
watergas. I. General review. Il. Manufacture of
carbureted watergas, 3480
Innovaticny in the field cf gas grcducticn in 1936.
(Preperation of water-, hydracarbcn—-, carbureted water-
y precducer-y and wixed gases), ZZE8
Making coely water, and carbureted water gas
simultenecusly (Terpera2ture and pressure effects cn
yields), 3222
Manpufecture cf high-B.t.u« carbureted water gas= (820 BIU
gas--Semet«-Salvay reverse flow set), 3287
Prcduction af illuminating gas frer Gusincczerskii ccals,
4971
CARCCCITE PROCESS
Low-terperature distillatfcn of coal by the carbocite
prccess (Yields gas cf 800 btu/rt?), 7037
CATACARE PROCESS/ECONQNMICS
Catacart CC, removel prccess (Gas purificaticn by remeval
of acid gases), 1956
CATALYSIS/CHEMICAL RADIATION EFFECTS
Probless and metheds in distillaticn and gasificatiaon of
lignite (Feview of mcdern retheds, with references tc
Italian practice; catalytic hydrcgenaticr with nuclear
radietian), 4743
CATALYSIS/CHEMICAL REACTICN KINETICS
Catalysis by alkali metal saits in carben gasification
reactions, 474€
CATALYSIS/CUMFARATIVE EVALUATICNE
Fereign developments in ccal gasification
(Hydrogasification appears tc affer ware eccnomic
wethcd fcr waking higher heating value gases than
catalytic wethcds), 4918
CATALYST POISONING
Fischer--Trcgsch synthes{s. Frepciscning of iraen
catelyste by sulfur cecrpcunds (SC; was most severe
poisen, and H,S and CH,--%H were nearly as effective),
6778
CATALYSTS
Catalyegis in hydrocarber chemistry. III. Adscrption by
hydrogenation catalysts {Adsorpticn of Hy CeHey hexane,
and cyclchexene on silica-prerated Mo catalysts), 7072

. Changes in catalysts used ir high-pressure hydrogenatian,
Z6%E

Hydrogenaticn and cracking catalysts for cil and ccal
processing (Use of WS;), 2718

Part of the catalyst in the proces=sing of ccal, 2163

Separating pcwderad catalysets Ircm exctherrically
reactive geses (Use of catalyst paiscn ic prevent
destruction cf catalyst and fcrmation cf undesired
products), €436

517 . CATALYSTS/CHEMICAL FREFARATICN

CATALYSTS/ADDITIVES
Influence of the additicn of alkalies on the zctivity and
selectfvity of iron-ccpper catalysts (Additions af K
silicetes or MgG), €642
Study of thermal and chemical activation cf talc-based
catalysts for synthesis from carben mencxide and
hydrogen (Effects of the following additives uere
studied: LiGAcz: NalAcz; NapB4O,: NapCGlz; KoCOg; KNCss
KaCralOy; KaWle.; KaSiCgss KGH; KMnOh; KBr; KC1; KaSCas
and Ba(QH)z), 32
CATALYSTS/ADSORPTION
Presorption of carbaon monoxide and hydrcgen on an ircn
Fischer--Tropsch catalyst, 6675
CATALYSTS/ANNEALING
Study of thermal and chemical activaticn ¢f talc~based
catalysts far synthesis froemw carben mencxide and
hydrogen (Effects cf the following additives were
studied: LiOAca; NaOAcz: KapBaulO43 N2.CCz; KoCLOgz; KNCy:
KaCroGo; KaWOa; KoSiCz; KCH; KMnOs: KErs KC1; KoSCes
and Ba(CH)}z3, .32
CATALYSTS/CARBCNIZATION
Contrel of hydrecarben—synthesis rezcticns
(Electranicaliy by the ultraviolet abscrpticn of the
product), 2847
CATALYSTS/CARRIERS
Synthesis of gasecus hydrccarbons from carbon mencxide
and hydrogen. XIV. Effect of varicus carriers and
prepaters, €117
Synthesis of gasecus hydrccarbens from carbon menaxide
and hydrogen. X. Effect of varicus carriers on the ircn
catalysts, €113
CATALYSTS/CHEMICAL ACTIVATICN
Activity lowering of a hydrogenation catalyst by
cantaminants frem tars {Brown ccal semi-coke caturated
with Fe corpounds with € additicn used ag catalyet), E3
Synthesis cf gasoline frer carben mencxide and hydrogen.
LXV. Reduction by hydrcgen and heat~treatmest of irem
catalysts, 6049
Synthesis of gasoline from carben mehexide and hydrecgen.
LIX. Activation of iron—copper catalysts by bercn, €G17
CATALYSTS/CHEMICAL COMPFCSITICN
Hydrocarben—-synthesis catalyst (Cherical "‘compasition ¢f
severzal improved Fe catalysis), 6497
New iron carbide in hydrocarbon synthesis catalysts
(Formed at 27 atw and 2€09), 2720
CATALYSTS/CHEMICAL PREPARATION
49th Report of the Jcint Research Carmittee of the Gas
Research Hoard and the University cf Leeds. Catzlytic
synthesis of methane for town—gas manufacture
(Preparation of catalyst and purificaticn of gas), J420
Activated catalyst fcr hydrccarbon synthesis (Catalyst
prepared by the ccprecipitation ef Fe and Ca hydreoxides
from saluticns af the chleride cr ritrate by means of
alkali hydrexides), 6131
Active catelytic surfaces (Bydrocarbon cil used as btinder
fer finely divided synthesis catalyst), 6492
. Alloy skeletecns as catalysts for tenzine synthesis frem
carbon monoxide and hydrcgen (Dissaluticn of Al er Ei
fram alloys with Ni and Cc), 5721
Application cf fluidized bed techniques in gas
purification (Use of Fe axide catalyst tc remcve HoS
from coke—aven gas; catalyst prepared by wmixing-FeSU,
(ground}), Ca(OH)z;, and HaC in rotary mixer; Fe(CH)z
axidizes in air to Fey0z, and CaSC, zcts as binder and
carrier; description af agparatus), 1324
Aromatic hydrocarbons frer carben menexide~-hydrogen
mixtures (Zn0 or Zn€ cn activated Al,Cs as catalyet
plus acid flucride as promoter), €€96
Benzine synthesis from carben mencxide and hydragen 2t
ordinary pressure. XXIII. Extracticn and leaching
treatment c¢f alloy catalysts (Preparaticn of Ni—Co--Si
catalyst), 5739
Carbon monaxide hydrcgenaticn by a fluidized bed
containing 2 cobalt—thorium oxide-silica gel catalyst
(Moist gelled Sill, impregnated with aquecus scluticns
of Co nitrate and Th nitrate), 6784
Carbon monoxide hydrogenaticn on alkali metal silicate-
ccntaining precipitated iraon catalysts (Fe(NCz)z fplus
Cu(NOy), scluticn precipitated with NaCH; precipitate
ippregnated with K ,C——Sif; reduced with K at 220-509;
cbtain maximus yield of Cg—-C;, hydracarbene), 2862
Catalyst (Preparation cf Fe catalyst for synthesis cf
hydrocarbons frow CC and E)y 41€1
Catalyst (Preparation of Fe catalyst for hydrcgenaticn ef
CG), 4143
Catalyst containing ragnetite (Also Fe and Alx0z; fer use
in reducticn of CC by H), 6469
Catalyst faor hydrcgenaticrn cf carber menexide (Chemical
preparation of Co catalyst}), 2798
Catalyst far preparing hydrccarbons and cxygenated
campounds ( Iron oxide catalyst with promecter of alkeli
metal trioxalatcferriate, such as KzFe(Cpl4,)z X ZH20),
6438
Catalyst for carbon monoxide hydrogenation (Freparaticn
of iran catalyst using powdered magnetite ore and
manganese ar thorium nitrates), 7378
Catalyst for hydrogenation cf carben manaxide
(Preparation of catalyst containing ferrcus and ferric
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salts 2€14

Catelyst for ccnvertinrg cartcn mcncxide ana hvdrcgen intc
hydrccertcns (Freparation cf reduced ircn-tcrax
catelyst), €C29

Catalyst fcr hydrocarbecn syrthesis (Freparoticn of fe and
Cc catalysts), 2810

Catalyst for hydrocarbcen synthesis (fluid-type cataiyst
fcr synthesis of hydrccartcrs frecnm CC enc H preparec
from FejCy scale frcm steel; stability of catalyst
attributed tc retention of original laminar structure
cf scale), €344

Catalyet fcr syrthesis c¢f gasclirne (Preparaticn of &
catalyst ccntaining ccapcurds cf Al, ¥n, and Cr;, £840

Catalyst fcr hydrccartcr synthesis (Frepsration of
sintered Fe catalyst with activated C), €49E

Catalyst for Fischer--Trcpsch synthesis (3 tc 15% Si
inccrpcrated in Fe catalyst), €42¢

Catalyst fcr the hydrcgeraticn cf cartcn moncxide (Cc
catalyst; addition of oxides cf Th, Mg, ¢cr #| as
activators;, 5974

Catalyst fcr the hydrogenaticn of carben mcnexide
(Pregaration of catalyst with high silicic acid
ccntent), 2750

Catalyst for hydrocarben synthesic (Preparaticn ¢f Fe
catalyst for hydrogenaticn of CC), 6445

Catalyst fcor hydrocarben synthesis (Cc catalysts pregared
by depcsiting nitrates cf Cc, Fe, and Th or silica gel
end reducing with H at ?C00F), 6551

Catalyst fcr hydrccarten syrthesis (Consistirng of reduced
Fe cxide ccntaining apprecx. 1% KF), €4¢3

Catalyst fcr ccnversicn cf cartcn mcncxide tc water gas
(Preparaticn cf catalyst ccenteinirg Fe, Gy Cr,05,
k,CCa, and Cally), 6595

Catalyst fcr hydrccarben synthesis (Use cf Fe powder in
reducticn cf C0), €341

Catalyst fcr the groducticn c¢f gascline (Carbcnates and
(or) hydrcxides of Fe and Cu precipitated cn
diatomacecus earth with additicn cf alkali, btoric acid,
or its salts. Reacticn of CC and H, at 2259C), 5921

Catalyst of ircn-group metal supported on silica
micrespheres (Improved catalysts for use in aynthesis
cf hydrocarbons from CC and H; catalyst ¢f CoG, ThC,,
and NiQ), €357

Catalysts for carbon mcncxide hydrogenaticn (Freparaticn
cf Fe catalyst), 2848

Catalysts syitable fcr use ir prcducing hydrocarbons from
carben mercxide and hydrcgen (Preparation by treating a
metal cf the Fe grcur (Fe, Coy or Al) or its oxide with
stear and H (5-50% H) at 800-1200° and reducing the
resulting cxidic material with H at 6500), S982

Catalysts for heat-treatwent of ccal, tsr, etc.
(Preparaticn cf catalysts frer tin food cans), 26€0

Catalysts (2-stage process fcr preparaticn of sintered Fe
catalyst), €£15

Catalysts fcr ccnversicn of carbcn rcnoxide (Preparetion
of Fe,0, catelyst), 2920

Catalysets fcr the hydrcgenation of carbon moncxide (Fe,
Coy and Ni catalysts wade by precipitating aqueous
retal salt sclutions with aqueous NH; soluticn at S0O-
1109; catalyst precipitated at pH? gives high yield ef
hydrccarbens ), 2832

Catalysts fcr hydrogenaticn ¢f cartcn monoxide
(Precipitated Fe catalysts), 6659

Catalysts fcr hydrogenatien cf carbcn monoxide
(Preparaticn cf ircn catalyst ccntaining carbon black},
6660

Catalysts fcr ccke oven-gas purification (Cxides of Ni or
Cuy especialy Ni, with addition cf carries, ground,
woistened with H0, aggloxerated, screened), 892

Catalysts for hydrogenation of carben mcncxide
(Preparaticn ¢f Fe ceatalysts), €597

Catalysts suitable for use in destructive hydrogenation
aof carbonaceocus materisls (Production cf S-immune
catalysts by mixing Fe, Ni, or Cc or their alloys cr
csrbides with & paste cf zclybdic acid, Zn0, or MgC and
drying), Z24¢€

Catalysts fcr hydrogenation, 2356

Catalysts fcr the prcducticn cf motcr fuels frecm coal
(Fischer~Tropsch process; liquid phsse hydrogenaticn
catalysts; gas phase hydrcgenaticn catalysts), 6157

Catalysts fcr gas reacticns (Preparation of catalyst by
comrbining Ni(NO3)2, Th(NC3)ys and Si0, and
precipitating with K,C0,), 3490

Catalysts sultatle far use in destructive hydrogenation
of carbonacecus materials (Inccrpcraticn of aluminium
powder with an aquecus paste cf wmclybdic acid and 2nC),
2247

Catalysts for hydrogenaticn of carbon mcroxide
(Preparation of Fe catalyst by precipitation of
Fe(NO3); sclution with Ne,CO5; solution), 2876

Catalysts suitable for use in hydrogenating carbon
monoxide, '*Hydrofining'' various ofls, **'Lcctor
Sweetening'' 1ight petroleum distillates, etc.
(Preparation by trestment of & metel such as Co or Ni
(or & readily reducible ferromagnetic alloy) with an
aquecus sclution of a chlcrite (suitably after roasting
and treatrent with steam)), 5975

Catalysts for hydrogenation of carbon monoxide

N
K}
1

(Freparaticr cf precipitated Cu and Fe catalysts
prcmoted by oxides c<f Th, Al, Mg, £i, cr an alkalire
earth metal ,, 6662

Catalytic hydrogeraticr cf carbon mcnexice (Freparaticn
cf Fe catalyst and nature c¢f hydrccartcr prcducts),
€559

Catalytic hydrogenation of carbecn mcncxide (Ccy Ni, Fe
particles as catalyst; catalyst prepared ty
precigitaticn of scluticn of nitrate cf Fe, Cc, cr ANi
with alkaline compound such as Na,(L, pessibly with
promcter, such as Cu), 2822

Catalvtic hydrogenaticn cf carbon mcncxide (225 tc 2200,
Fe-cn-kieselguhr catalyst, ligroine, diesel oil, and
paraffin yields), €£92

Catalytic reacticn cf carbcn wcrcxide and hydrcger
(Preparaticn of ircm catalyst), €€i8

Catalytic hydrogenaticr cf coal (Fe chlcrides, nitrates,
or sulfates impregnated intc discrete ccal particles
and ccnverted intc fel), 2121

Catalytic resction cf carben ronoxide and hydrogern
(Imprcved Fischer--Treopsch synthesis; Fe-tygpe
catalyst), 2767

Catalytic hydrogenaticr ¢f carbcn rscncxide (Using Fe
catalysts having CaC, with cr withcut Ni, Cc, or Cu
adjuvants, impregnated with alkali wetal hydrcxides),
6024

Catalytic hycrogeraticr c¢f carbon mencxide (Using 2
precipitatesc Fe catalyst), 2844

Catalytic material suitable for hydrogenating ccal, cil,
etc. (Non-combustitle carrier (ircn or asbestos) is
prcvided with attached catalytic raterial in finely
divided form by applying & £i ester and ther the
catalyst), 2301

Catalytic heat-treatment cf carbonacecus materials such
as thcse frem hydrcgenating coal for the prcducticn of
hydrocarbons (Preparaticn of metal sulfide catalyst),
2664

Catalytic reducticn cf carbcn mencxide by hydrogen
(Catalysts cf nitrides cf transition elewrents of groups
IvA, VA, VIA, and VIIA}, €443

Catalytic hydrogenaticn of carbcn mencxide (Precipitated
Fe catalyst at 175-2759 and 1-1C0 atm; catalyst
ccntaines at least 5 parts by wt cf Cu, Ag, cr mixture
cf them), €€57

Catalytic removal of organic sulfur ceompcunds frorm fuyel
gases (Lse cf fuel gas previously freed cf h,S; organic
8 ccmpecunds converted to h,S prior to removal; Ni cr Cu
molybdcphosphates are suitable catalyste), 1121

Catalytic cenversicn (Catalyst consisting cf FeaGy in
combination with cxtde ¢f 1 or mocre bivalent metals
other than Fe; Mg, 2n, Fn, Cd, alkaline earth metals,
Be, and Cu are suitable; typical catalysts Mgl 54,
FeoCy 40, Cu0 5, and K,L 1%; catalyst pregsration is
descrited), 2793

Catalytic hydrogenaticn ¢f carbon mencxide (In presence
of alkaline N-centaining ccmpcunds (wethylaxine);
prcduct {s high in alcchols and crganic N ccmpounds),
6621

Cherical and magnetccherical investigations of iron
catalysts used in Fischer-Tropsch syntheses. II.
Magnetochemical investigations (Preparation of Fe
catalysts; presence c¢f twc forms cf Fe,C during
prccess), €290

Chemistry of the Fischer-1ropsch synthesis (Catalyst of
Co-=-Th0,--Mgl--Kieselguhr in proportions by weight of
100:5:8:200), 618€

Ccal liquefaction process using ash as a catalyst
(Hydrocarben solvent mixed with sclid carbonaceous
materfal ), 6984

Conditicning ircn catalyst (For synthesis cf hydrccarbons
from CO and H at 450 tc 6750F and 175 tc 325 Ibsin2),
6447

Conversicn of carbon wcnexide with ircn oxide catalysts
(1-FeaC3), 2792

Diesel cil from ccal tar (Ter (b.p. 200-3509), freed from
tar acids and bases, hydrcogenated at 10-7?5 ats and 300-
4500 using catalyst; obtain gasoline and light diesel
oll; catalyst prepared by dissolving AI(NO3); X 9H,0
adding NaOh solution, to which solution of Ni(NOy}p X
6H,0 was added containing HNC3; dried catalyst reduced
by H), 6771

Feldspar~iron-alkali Fischer-Tropsch catalyst (Catalyst
made by mixing Fez0, with Al silicate containing
feidspar followed by reduction with H), 6361

fischer--Tropach synthesis. Scwme ispcrtant variables of
the synthesis on iron catalysts (Increased sctivity
obtained using Fe catalyst D~3001 cecntaining Mgl 6.8,
5iCzy 1.05, C,05 0.96, and K0 0.85% as prosoters),
6538

Fischer—~Tropsch synthesis. VIII. Surface srea and gore
volume studies of ircn catalysts (Ccmparison of fused
Fe,0y-~Pg0--K,0 and Fe,0;-~Cu0~-K,C0; precipitated
catalysts), 6366

Fischer--Tropsch synthesis-~tests of cobailt catelysts ot
atmospheric pressure (Catalyst of Co—-ThQ,--MgO~-
Kieselguhr), 6198

Fischer--Tropsch synthesis with fron catelysts. I (A
comprehensive treatise), €459

Fischer--Tropsch catalyst (Preparation of improved Fe
catalyst), 2927

Fischer-~Tropsch synthesis may prove a major [oil-)]




refining grccess. [1l. Cetalysts and their preparaticn
(Group VIII retals), €099

Fischer--Trcrsch catalysts (Ferrcmagcnetic catalyst
preciritated ty additicn cf NaClz or NaCH sclutien te
hot scluticn of ferrcus, ferric, and Cu salts), €580

Fischer--Trcpsch caztalyst (Freparaticn of Fe cxide
cetaiyet), 3981

Ftecher-Tropsch catalyst (Use aof 2 parts finely divided
fe ana I parts alkali metzl nitrate, fcllcwed by
igniticn, heating tc £38% in atmasphere ccntaining free
0 and then in reducing atrcsphere), 6412

Ges purificezticn (Preparaticn ¢f corpcund fer remevel cf
haS)y SE€1

Gas-purifying sixtures of hydrated ircr cxide and calcium
sulfete (Frepareticn cf catalyet fcr remcval &f HpS
frcn industrizl gases), 1219

Germeny's Fischer--Trcgsch prccess (Metheds aof preparing
and purifying synthesis gas; manufacture of catalysi;
ircr-type catzlysts), €139

Hydrocertans ard cxygen-ccntaining crganic cerpounds
(Preparaticn from CC ard water vapcr at 1£80-280% ard 1-
100 =tr using Fey, Ccy, Ni ard Ru catalysts), €€Z2

Hydrocarbaon synthesis (Freparaticn cf catalyst containing
Fe(CC)yy Vy and KF (or NaCOs, KCO4, Nall, KC1, cr
NaF)), €454

Hydrocerbans fram carben menexide and hydrogen
(Preparetion af catalyst by precipitaticn c¢f Fe and Ni
salts}), 6071

Hydrocarben synthesis cetalyst (Catalyst fcr reduction of
€O by H prepzred by reducing fused mixture cf Fezlys
ko0, Al04, and CaC), €E42Z

Hydrocarben syrthesis (Freparaticr ¢f fluidized Fe
catalyst), 6864

Hydrocerbens frcm carben mencxide (Freparaticn of Ce
catalyst that permits reacticn 2t 2000 rather than 3000
es with Fe catalysts), 61€9

Hydrocearbaon synthesis (Fcwdered Fe catalyst with tctal O
contert cf etcut S~10% treated with CJ tc prcduce Fe
cartide), 65E3

Hudrocartcns from carbcn mcnaxide and hydrcgen
(Preperaticn of Co-centaining catelysts), 5970

Hydrocarbans obtained by hydrogenzting carbapracecus
waterial (Preparation of metel sulfide (Mc cr W)
catalyste), €4Q3€

Hydreocerben synthesis (Freparation ¢f fluidized catalyst
cf synthetic NHy and fused magnetite ccntaining 0.7%
h,0 ccnditicred by passing H and CC thrcougk it at
reacticn ccnditions (>6009F &nd 30 lb/in?) for 40 tc
200 hre), E4E)

Hydrocarben synthesis with catalyst having a particle
size cf less than cne micrcn (Freparaticn of Fe, Co,
Ni, or Ru catalyst by meiting the wetal, atomizing, and
rapidly cccling it), 7372

Hydrocarbcn syrthesis (Reactian ef CO with H quer
carbided Fe catelyst}, 6£7E

Hydracarbans from carben mancxide by hydrogenation with a
catalyst (Preparaticn cf reduced Fe and Ca hydroxides
2a catalysts), 6073

Hydrocarben-synthesis catalyst (Fe-type cztalyst fer
production of hydrecarbans frow mixturz cf CC and H),
€£94

Hydrocerton synthesis fram carben mcnexide and hydrcgen
(Preparaticn cf C-supparted Fe and Ca catalysts), 284§

Hydrocarben-desulfurizing cempcsiticns (Chemical
preparaticn af copper axide catajyst on aluminiur cxide
carrier fcr use in desulfurizatiecn process), 1599

Hydrocarben: from materials suchk as a middle ail from the
carbonization ¢f brcwn-ccal tar (Preparation af metal
suifide catalyst fcr thermal treatwent at 300 fo
€009C ), §909

Hydrocarbern synthesis catalyst (lUse af Fe with Al,0y),
€388

Hydrocarbcn-synthesis catalysts (Preparaticn of active
COa-supported Fe catalyst), 4154

Hydrocarbaon synthesis (Freparation c¢f Fe salt catalyst),
€312

Hydrccarbcn synthesis (Fror €O and k at £30 to 7509F at
150 tc €50 lb/in2; preparation of catalysts af Cro0a,
FepU;, and K CO4), E41E

Hydrocarben synihesis with spherical catzlyst particles
(Preparation aof catalyst of ircn spheres with oxide
coeating fcr hydrogenaticr cf CC)y 6439

Hydrocarbars ccntafning ware than cne carben atom
(Preparation of diatomite carrier fcr catalyst for
hydrcgenatianr of carban mcncxide), 5976

Hydrocarbens (Freparaticn cf Cec catalyst for
hydrcgeneticr ¢f CC), £977

Hydrogenaticn cf carbon mencxide (Fraducticn of
hydrccarbcns and oxygenated cowpgunds; catalysts
consristing of Group VIII metals supperied on Kieselguhr
cr clay; Co catalyst at 28€-4540), 6323

Hydrogenaticn cf carben roncxide (Cu-centalning Fe
catziysts made fros Fe,Uyy CnO, and K;CO; and then
reduced), €7€9

Hydrcgenetion of carbon manaxide with ircn sinter
catalysts (Fe catalysts prepsred by mixture of 20-€0%
natural Fe campounds and 8C-40% magnetite; activatcrs,
such as Cu and K,CC,, added), 6738

Hydrogenaticn cf carben moncxide (Use of Fe oxide or
salt, Zn eluminate, and X,CCy; catalyst), 6490

Hydrogenaticn cf carber moncxide (Freparation of Fe
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catalyst frcr FeSC, sclution), 6711

Hydrcgenation of carben renexide with pretreated ircn
catalysts (Fe catalysts treated with CO-ccntzining
gases until greater thar cr equal 15-50% is ccnverted
to carbide and then treated with K until greater than
or equal 70% of carbide is reduced}, €739

Hydrogenation catelysts (Freparation by precipitating
pclysulfide of metal of groups Vy VI, or VII frers
aqueous solution and heating to 3EG tec €C08C), 2523

Hydrogenation of carbon mencxide (Catalyst precipitated
fror hot metal nitrate sclution by additien of het
NapCO3z soluticn; consists of Fe 180, Cu §, CaC 10, end
kieselguhr 10 parts), €70¢

Hydragenation—cracking of tars. II. Frepareticn of a
catalyst (Preparaticn aof alumina—gel suppcrted NH,
molybdate catalyst; effectiveness cf M¢ sulfide
catalyst), 2384

Hydrcogenating coal, etc. (Depcsiticn cf Fe, Cc, or Ni
from seluticns of their salts, preferzbly halagen
salts, in ncnexidizing crganic sclvent fer use as
catalysts), 2358

Hydrogenation of carbon mcnexide (Prepzration of esters
and alcchels farmed is influenced by the compesitien of
the Cu~containing Fe catalyst and by the emcounts cf Kp0
and Zn0 added to the catalyst), 7371

Hydrecgenating cocal, etc. (Using liquids obtzined by
treating sulfides of metals of the-€th group with
streng primary or secondary bases as catalysts), 2410

Hydrogenaticon of sclid fuel. Effect of ccal quality and
the catalyst applicaticn process (Cchydrecgenation of
cgal and petrcleum products in auvteclave at initial
pressure af S50 ates (working pressure 100-220 aic),
4259, 2 hr reacticn time; catalyst applied by
irpregnating coal with aquecus scluticns of (NHi)zMels
and Fep(S05)3), 3079

Hydrogenation and dehydrcdenaticn cetalysts (Sulfides of
5, €, and 7 periadic groups, particularly Mc), EG8€€

Hydrcgenation catalyst (Preparation e¢f precmcted Cc-—
kieselguhr catalyst containing ThG: and MgO), 2761

Improved catalyst for hydrogenation of carbon mencxide
(Preparaticn of catalyst containing Cc, ¥gO, cr ThO8,
and acid-trezted bentcnite clay), 2861

Inpreving the heating values of fuel gases by methanaticn
(Reaction af CO and/ar CG; with H in presence of W
sulfide to praduce methane; catalyst preparatiorn), E119

Iron (oxide) catalysts for the hydrogenaticn af carben
menoxide under atmospheric pressure (Freparation by
coprecipitating equinclar mixtures cf Fe ard Ca
nitrates with NaOH, washirg, mixing with KzCCz
granulating, drying, and reducing with Hz at 2500),
2332

Iron catalyst (Finely divided Fe catalyst fer conversicn
cf C oxides and H intc hydrccarbens and cxygenated
compounds prepared by rixing Fe cxide with KF scluticn
and drying), 6406

Iren catalysts, especially far synthesis c¢f hydrocarbens
from synthesis gas (Freparation af ircn catalyst
impregnated with K,CCz), €783

Iron catalyst for hydrocarbon synthesis (Liquid precducts
frow reduction of CO by H using Fe catalyst at €75-
7500F and 400 pes.i.), ESES

Iron catalysts for hydrogenation of carbonr maonexide
(Preparaticn of iron catalyst from waste FeSO,
solution), Z8E&4

Iron catalysts for the hydrecgenaticn cf carbon monoxide
(Scluticns of Fe salts precipitated by additicn of
finely dispersed minerals of alkaline earth metzals),
6656 -

Ircen catalyst for the synthesis of hydrccartans and their
oxygenated derivatives frem carber renoxide and
hydrogen (Catalyst produced fror rglling mill scale to
which is added ferrcchrome or reduced pcwdered Fe
chromate; activated with Mgl or K:0), €712

Ircn catalyst far hydrcgenaticn of carben mencxide
( Preparaticn of iron catalyst cantaining Si0; and Ka0},
6624

Iron catalysts for hydrocarbon synthesis (Eclutions of
salts precipitated with alkaline earth winerals, e.g.
magnesitey dolomite, calcite, marble, aragorite, ar
witherite; use of Fe as nitrate sclution and additicn
of NazCOsz sclution), €€25

Iron catalysts for hydrogenation of carbon monoxide
(Hydrogenation at 2209 and 2489 at 3 atw; [Fe(NCz)z X
9Ha0, Zn(NO3); X 6HzC, and Cu{NOz); X 3H,C]), 6S€2

Iron catalyst for reducticn of carhan mcnoxide (Catalyst
af Fe 100, Cu 54 K0 5, S10z 25, HpU €5 parts), 6691

Iran catalysts (Pregaraticn of supperted Fe catalyst far
synthesis of hydrocarbons from E and CO by
precipitating aquecus sclution af Fe salt), 4138

Iron catalyst for the hydrcgenaticn cf cartenrn menexide
(Preparatian of iron catalyst for productien cf
alechecls, esters, and aldehydes), 2811

Iron catalysts for hydragenatiocn cf carben monoxide
(Metal nitrate sclution (10060 1.) containing 400 Fe and
0.2 g Cuf/le treated with 3050 1. 10% NapCCx; 6.8 Kg
Fullert's carth containing €65.6% Si0, added; filtered
oxides treated with K silicate tc form Ko8), 2880

Iron catalysts for Fischer—-Tropsch synthesi= (Heating
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intimete mixture of Fe oxide and slkail metal carbcrnate
or hypercxice tc prcduce alkali petel ferrite;
decomposing ferrite with H,0; washing precduct until
alkali free; reimpregneating product with 0.1-5.0X%
elkali metal salt), E€S5

Ircn catalysts for hydrogenation of carbon monoxide (Very
active Fe catalysts for hydrogenation of CO prepared by
reduction with gas ccntafning CO and H follcwed by
heating tc resction terperature; catalyst of Fe, SiC,,
Mg, Cu, and K,C03), 2840

Iron catalyst fcr synthesis cf gasoline-renge
hydrccarbens, 6596

Iron catalyst (Preducticn c¢f hydrocarbons from CO and H},
6318

Iren Fischer--Trogsch ceatalysts (Preparaticn bty
impregnaticn with K salts cf vclatile, fnorganic
acids), 3956

Iron nitride catalysts in carbon mcnoxide hydrogenation
(Preparation of catalyst}, 2812

Ircn oxide-alkali metal pyrcantimonate catalyst
(Prepsration from iron oxlde and K,Sb,C,), 6261

Ircn oxide-alkali metal tricxalatoferrate (III) catalysts
(Preparation of catalyst for synthesis of hydrocarbens
from CC and H), 6309

Ircn cxide-alkali metal ferrate catalyst (Frepsration of
catalyst fer Fischer--Tropech synthesis), 6262

Ircn-silica gel Fischer--Trcpsch catalyst (Freparaticn of
catalyst), 3946

Laboratcry-scale investigaticn cf catalytic cenversicn of
synthesis gas to methane (Catalyst made by
precipitating Al-~Mn-promcted Ni salts on china clay
with K,CC3 sclution frer scluticn containing Ni(NCj3),
100, Mn nitrate 20, Al nitrate 12.6, china clay 25, and
K,CCy 97 carts), 4117

Magnetic catalyst (Hydrccarbcn synthesis catalyst of
cxide cf Fe, Co, or Ni), €£44

Fechanically strcng catalyst gellets for the conversicn
of carben monoxide with steam (Catalyst cbtained by
rolling mass consisting cf powdered industrial Fe--Cr
catalyst, tinding material, and plasticizer, drying,
and calcining product; kaclin is added), €752

Methanation catalysts (Freparaticn cf catalysts fcr
producticr ¢f methane fror CC and H; evaluation of
catalyst perfcroance), 69€E

Methane manufacture fror carbon dicxide and hydrogen (Gas
cf >15% CG, ccnverted to CH, in 2 stages cver Ni
catalyst at 1€0-2509 et atmospheric or elevated
pressure; catalyst cf €0X Ni, 30X kieselguhr, 10% MgC;
CGo~-h ccnversion 84.5% in lst stage and 90% in 2nd cr
98~-9% total yield), 4270

Ficrostructure cf cobalt catalysts (Details of
preparaticn ¢f kieselguhr cr silica gel), €€14

Multister cperaticn cf ircr catalysts for carbon moncxide
hydrcgenaticn, 6749

Nickel--thoria~--kieselguhr catalysts for the Fischer--
Tropsch reaction (Preparation of catalyst), 6184

Physical chemistry of the Fischer--Tropsch synthesis ¢n
iron catalysts (Reduction of fused Fe cxide catalyst
(Fe €€.8, Mgl 4.6, KoC 0.€, SiC, 0.6, and Cr,0, 0.8%)
with H at 450° increased pcre vclume), 6571

Pireline gas from coal by methanation of synthesis gas
(Over 9C% H + CO ccnversicn toc methane maintained for
exterded pericds operating at 30-300 psig and 600~
9000F; most active catalysts were Ni cn kieselguhr and
a ncvel Raney Ni; 10§ references), 4874

Precipitated ircn catalysts for the catalytic
hydrcgenaticr c¢f carben mcncxide, €€83

Freparaticr cf Fe- and Ni{-ccntaining catelysts used in
producticn cf sclid and liquid hydrocarbtcns by
hydrogenation of CC, £972

Prccessing ¢f low-temperature tar oil fractons to diesel
cils (Sketches cf experimental equiprent; development
cf coztaiyst for diesel cil production), €723

Production cf synthetic gascline from carben mcnoxide and
hydrcgen at crdinary pressure. XLVI. Fregparation cf new
iron cetalysts and their superior prcperties (Two ircn
catalysts composed of Fe--Cu--kieselguhr--K,C0; (4-1-5-
0.0€3 and Fe~-Cu--Mn-~kieselguhr--K,CCy (4-1-0.08--5-
0.08)), 5845

Raney catalyst, 6547

Reacticn mecharism of the Fischer-Tropsch synthesis. III,
Carbide fcrration cn ircn catalysts during carbon
mcnoxide hydrcgenaticr (Fermaticn and preperties of
Fe,C; Fischer*s carbide thecry of hydrcgenation of CC;
effect of alkali and Cu prcwoters cn carbide
t: reation), 6292

Reu.ced and forwed ircn catalysts fcr carbcn mcnoxide
hydrogenaticr (Catalysts are sctivated and stabilized
against oxidation by aftertreatmert with H and CO,;
catalyst made from Fep,Cy, CuC, and ZnO with additicn cf
HoCC3; catalyst with no aftertreatwent lcst SOX of
effectiveness in 8 days, but catalyst with
aftertreatment remained practically unchanged in
effectiveress after & days), 6755

Reduced magnetite catalyst (Fregared in 8-stage process),
E4EE

Reducticn cf catalysts with a cotalt and kieselguhr base
utilized in the Fischer--Tropsch synthesis (Catalysts

of Co—~ThC,~~MgC--kieselguhr; catalyst reduction at
4000 {n pure, dry H), €38¢€
Removal of organic sulfur ccmpounds from industrial gases
(Catalyst of Cy chrcaite cr chrcrate sufpgorted on
Al205), 1046
Removal of incrganic sulfur ccmpounds from industriel
gases (Gas passed over catalyst of Fe,0, and Ca$C, ),
1047
Research on the {mprovement of catalysts for
hydrogenaticn of ters and mediur ocils (Brief histcry of
development of hydrogenaton catalysts; most of naw
catalysts are oxides), 2949
Review of Fischer-Tropsch and related processes for
synthetic liquid-fuel production (Catalyst manufscture,
production cf synthesis gas, and prcperties of
products), 6143
Silica—alumina catalysts for high-pressure hydrcgenaticn
(Catalysts cf silica-alumina-askanite activated by HF
plus small amounts ¢f cxides cr sulfides of Cr, Ko, Ni,
Fe, 2n, or W), 2952
Supported catalysts fcr rercval cf crganic sulfur
compounds fror combustible gases (Activated Al 0; is
dehydrated and heated tc 1250-123500 tc give ccrundum
(a=--Al1,03); porous product soaked in solution of Ni
sulfate; peilets are dried at 1000; N{ sulfate reduced
by ccal gas tc NizS, tc be used fcr decowpositicn cf
organic S compounds), 1222
Synthesis of hydrocarbons employing a hydrogen—-sintered
pyrites ash (Freparation of K,COy~impregnated,
hydrogen-sintered pyrites ash catalyst), 7372
Synthesis gas (Cu catalyst cn activated C carrier), 6398
Synthesis of gasoline from carbcn wecnexide and hydrogen.
LXIV. Methods of preparing iron catalysts, 6046
Synthesis of hydrocarbecns from carbon monoxide and
hydrogen on '*sintered'’ fron catalysts, €644
Synthesis catalyst (Frepsred by bonding catalyst
particies with organic thermosetting resincus
material), 6478
Synthesis catalyst (Spraying cf mclten Fe, Co, or Ni
containing activating waterial cntc spherical particles
of Al in reducing strxcsphere; clays, silica gel, or C
may be used in place of Al), 6421
Synthesis of organic compounds (Reaction of CC and H at
apprcx. 6009F and >100 1lbsin2), 279¢
Syrthesis catalysts (Freparation of catalyst containing
Coy, MgC, and ThC, on filter Cel or alumina carrier),
6493
Synthesis cf hydrocarbons from carbon monoxide and
hydrogen (Using a catelyst containing Fe and Ki), 5870
Synthesis of hydrocarbcns. Feport of the Isperial Fuel
Research Institute of Jsgan, July 25, 192¢ (Effects of
reaction temperature, gas velocity, ccmpcsiticn cf
synthesis gas, and catalysts cn yields cf liquid
hydrocarbens ), 6458
Synthesis of crganic ccrpcunds (Fe catalyst fcr synthesis
of liquid hydrocarbens gregared frcer rcasted pyrites;
use of K,CC, or KF, cr an oxide c¢f Cry Zny Mg, ¥n, oOr a
rare earth metal oxide as promoter), €521
Synthesis catalyst (3-stage process for preparaticn cf
fluidized iron catalyst fcr reducticn of CO with H),
6480
Synthesizing hydrocarbons and oxygenated compcunds
(Preparaticn of catalyst of a-Fe,(y mixed with KaFeC,
for reducticn of CC with H), €471
Synthetic liquid fuels from hydrogenation of carben
monoxide. I. Review cf literature; Bur. cf Fines
research on effect cf catalyst preparation, reducticn,
and properties of the catalysts with their activity,
6234
Theory cn the pregaraticn cf catalysts fcr the syntheslia
of hydrccartons frcm carben and hydrogen cxides (Feview
with §7 references), 7422
Town gas (Gases ccntairing CC, H, ad €, esgecialtly from
gesification or degasification of brown coal, treated
at 20-40 atr and 400-4200 with catalysts of Mo and
AlaC3; CC, and S rescved frem prcduct), 126%
CATALYSTS/CHEMICAL REACTION KINETICS
Catalysts for water-gas conversion. IV. Promoter
compcsitions and their resistance tc hydrcgen sulfide
poisoning (Effects of Cr,G,s, Al 05, Mg0, CaC, and
K2Crp0y on E,S poisoning of Fe catalysts), 7425
Catalyats of CO hydrogenaticn, as studied ty jeint
application of dynamic and static methods. ]I, Study cf
activity of catalystes cemposed of ccmponents of ccoplex
Fe--Cu--ThG,~~K,C05 kieselguhr catalyst, 6076
Catalysts for hydrogenaticn c¢f CO by joint appliceticn of
the dynamic and static methods. I. Activity of the
complex Fe--Cu--ThGC,--K,Cly kieselguhr catalyst, 6081
Catalytic effects of ccbalt, iren, rickel, and vansdium
oxides on the steam-carben reacticn, €€01
CATALYSTS/CHEMICAL REACTICNS
Catalytic activity of siliccn dicxide in the carbon
mcnoxide and hydrogen synthesis (At 350-5009 and 20-1C0
atm), €€0S
CATALYSTS /CHEMISCRPTICN
Adscrption of hydrogen and carbcn mcnoxide and their
mixtures by cobalt Fischer~~Tropsch catalysts (Effects
of 4.€X chrenium oxide cn chemisorpticn), 6529
Nature of the active subatrate in Fischer--Trcpsch
synthesis over cobait catalysts, 29g3




CATALYSTS/CCLLCITSE

Crystal-phase ccopositicn cf a hydrated iron oxide
catalyst fcr use in desulfurizaticn of industrial gases
(Catalyst in calloidal state which is grerequisite far
pronounced catalytic sctivity), 114€

CATALYSTS/COMFRRATIVE EVALUATIONS

Appllicability of commercially available catalysts fcr
rercving sulfur dicoxide fram flue gases (Ccrrercially
avaflable vanadia and Ft catalyst are the c¢nly cones
applicable tc removal of £ dicxide fram flue gas), 2100

Pench-sczle studies c¢f the Fischer--Tropsch synthesis
over ironynickel, and nickel--cobalt catalystis
(Cosparetive evaluaticn cf cil yields using different
catalysts}, €465

Catalysis ir liquid-phase cczl hydrcgenaticen (Rctivity of
NiCi, and (NH, ) MoO., catalysty irpregnzted an the ccal
frco squecus saluticns), 2758

Catalyst evalusticn and riddle-cil preparation in an
experimental high-pressure caal-hydrcgenatian plant. I
(Cerpariscr ¢f results cbizined in liquid-phase
hydrcgeration af bitumincus ccal by Sn, Zn, Ni, and Fe
catalyats and in the abzence of catalysts), €456

Catalysts fcr the hydrogenation of carbon wanaxide
(Comparison of Fe catalysts containing Cu and BeO, ar
Ca0, or SrG), 28E3

Catajytic acticn in the prccess cf gasificatiaon in the
fluidized bed (Effectiveness of 5Q% FepOz plus 50%
CuClay K2CUs, 2nd NaCl 2= catalyst), 4729

Catalytic hydrcgenaticn of neutrel oil fror lew—
temperature tar. I. Effect of seowe catalysts
(Evaluation of catalysts for gascline greductions MaoGa,
McSay (NH¢)2McOyy SnClzy FepC3e NiaCuy ZnClas FeClo,
CoS, ZnC, and Cr,0s), 2395

Corpositian cf prcducts ¢f synthes=is from carbon moncxide
and hydrcgen (Ccmpariscn cf prcducts using Co, Fe, or
Ni catalyst}, 3SE0

Distrituticn of the prcducts of Fischer—=Tropsch
synthesie with iron catelysts, GE4S

Fischer--Trcpsch synthesis mechanisr studies. Addition cof
radicactive ethanol tc the synthesis gas, €E76

Fischer--Trcpsch =synthesis at Eergkamen (Supericrity of
Co catalyst over Fe catalyst under cenditicns used at
Bergkamen), EEEE

Hydrogenztian of Assam cazl. II. Developrent cf
indigencus catalysts (Compariscn of luxmasse, hematite,
bilast furnsce siag, szgnetite, will scale and
commercial FeSO, and ZnCl, as catelysts), 2908

Liquefection cf caal (Ccmparison of cxides, helides, and
sulfides cf various metals as catalysts), E851

Fescticn kinetics af the ccrversicn cf carbon wonoxide by
water vapcr In the presence cf lisichansk cazl ashes
(Comgariscn cf Alp0y, Cal, Mg, Fez0x, FezCay and SiCy
#se catalyets in undergrourd caoal gasification), 43£4

Study of the Fischer——Tropsch synthesis with fluidized
iron catelysts (Coopariscr af activity and products),
€450

Synthetic liquid fuel fram ccal (Hydragernaticn at 140 atm
cver ermoniur wclybdate, En chlaridey enc Zn chloride
catelyste), €EEBE

Testing of several oxide catalysts fcr hydrcearben
synthesis frcm carbon moncxide and hydrogen (Compariscn
of ThCzy ThOz--AlzCyy Al 03y Cr,lz, Alp0s--Cra0s, and
Zn0~--Al,04 catalysts), €591

CATALYSTS/DECOMPCSITION

tome prcblens zsscciated with the Ficher--Tropsch process
(Side reacticns on the catalyst), 6242

CATALYSTS/DESULFURIZATIGN

Hydrocarbens fror carben werexide and regeneration of
tynthaesis catzlyst (Regerneratica cf Fe catalyst
(rencval cf £ compcunds}), 62Z€3

CATALYSTS/DISTRIEUTION

Coal hydrogenation catalysts. Studies of catalyst
distributicn, 2755

CATALYSTS/EFFICIENCY

Hydrogenetion of Hungarien ccals in cil suspension
(Efficiency cf FepCy, Mo cxide, Wlyy ircn sulfate Nay&,
Sp(C00), and lodine cataly=fs in hydregeration at 340,
400, and 4509 at 100 atm), 2852

Synthesis af hydrccarbens (Using o catalyst consisting cf
Fe cxide and CuCr,Gs with & prercter of KF, K COz, or
KOH )s 649E

CATALYSTS/FLUIDIZATICN

Study cf flutdization cf arn iran Fischer--Trcpsach
catalyst (Use of air and He as fluids), €241

CATALYSTS/FLULIDIZED BEL

Catalytic ccrversion (Ir wedified Fischer--Tropsch
synthesis), £498

Hydrocarban synthesis (Fischer—--Trepsch syrthesis an
fluidized bed pramcted Cc catalyst), €500

CATALYSTS/GAS FLCW

Fhysiachemicel investigation an catalytic mechanism. III.
Desarpticn of varicus gasex fram the catalyst used in
the Fischer--Tropsch synthesis, €000

CATALYSTS/HYDROGENATION

Catalyst purification (Fegeneratian cf fluidizable
catalyst erglcyed in synthesis of hydrccartens frer CC
and H, after being ccntarinated with cily and waxy
material, by destructive hydregenation}, €359

CATALYSTS/INACTIVATION

Deactivaticn of the WSz--NiS--Alaly catalyst by arsenice
I. Mechanism cf the deactivaticn (Catalyst is

§21 CATALYSTS/FURIFICATICHN

deactivated by reaction of As with Nig), €722
CATALYSTS/LIFETINE

Catalytic synthesis of methane. Experimental work at the
Fuel Research Station (Using 2 Ni:ThOztkieselguhr
(100:22:100; catalyst), 3418

Hydrccarben synthesis from carbon mcnoxide and hydregen
under medium pressure. II. Characteristics of
hydrocarbon synthesis under medium pressure with arn
iren catalyste Burability of the catalyst, €022

Synthesis of gasoline from carbon monexide and hydrcgen.
LXVI. Reductien of iren catalysts, €052

Synthesis of gasoline frem carbon moncxide and hydraogen.
LVITII. Mutuzl influence of boric 2cid and alkali in
promoting activities of iren—copper catalysts, 6018

Synthesis of gesoline frcm carban gencxide and hydrcgene.
LXIII. Iron catalyste and the cecrpositicn of gas used
in the synthesis, 5998

Synthesis of gaseous hydrccarbens fror carken menoxide
and hydrogen. IX. Effect ¢f addn. cf diatcmacecus earth
on iron catalysts, €112

Synthesis cf gasaline frew carben mencxide and hydrogen.
LXTI. Reactian temperature and durability af iron
catalysts, €020

Synthesis cf gasecug hydrcearbons frew carkten mcncexide
and hydrogen. XI. Comparative study of the synthesis
under narmel pressure and other pressures, €114

Synthesis of gasoline from carben menoxide and hydrcgemn.
LXII. Durability cf iron catalyst and the ccmpositicn
of gas used in the synthesis, 6021

Synthesis of gasecus hydrecarbons fror carken mencxide
and hydrogen. XV. Summary ¢f the studies cn the
synthesis under pressure., €118

Synthesis of gasoline fror carbonr mencxide and hydrogene.
LVII. Effect of some added substances or ircn-ccpper
catalysts, 6010

CATALYSTS/GETIMIZATION

Catalyst for hydrccarben synthesis (Cembineticn of Ni and

Fe catalysts to improve performance), 4189
CATALYSTS/CXIDATION .

Fischer--Trapsch synthesis. XIII. Structural changes of &
‘reduced ircn catalyst on reoxidation and an ferraticen
of interstitial phases, 38€€ -

CATALYSTS/PARTICLE SIZE

Hydrocarbon synthesis (On fluidized bed eof pouwdered Fe
catalyst having ar average particle size af 30-50u])s
€E77

CATALYSTS/FHYSICAL PROPERTIES

Fischer—--Tropsch cobalt catalysts. Influence of type ef
kieselguhr (Effects cf density cf catalyst preparatien
on properiicn of higher hydreczrbens in product), €224

CATALYSTS/PGISUNING

Chlaride poiscning cf iron-ccpper Fischer—-Trcpsch
catalysts (Fet+ needed far catalyst activity; peiscning
af catalyst by Cl), 6454

CATALYSTS/PCROSITY

Fischer—~Trapsch synthesis. XIII. Structural changes of a
reduced ircn catalyst on reoxidation and on fcrraticn
of interstitial phases, 3EEE ‘

CATALYSTS /PRGDUCTION

Catalyst fer praducing hydrccarbons from carben moncxide
and hydrogen (Pelleted, supported, cr fluidized Ni
chromite catalyst), €209

Development of the technique of the hydrogenaticn cf
sclid fuels and of their by—-products (Hydrogenaticn of
fuel at 300 to 5000 and simultanecusly fracticnating
products; hydrogenaticn catalyst cf Fe sulfide
supported cn activated C), 27il

Fischer——Tropsch synthesis. II. Progerties of unreduced
cebalt catalysts (Catalysts of Ce-—~ThOp-—kieselcuhr and
Ca~~ThO,~-Mgl--kieselguhr; surface area cf catalyste),
6171

Improved Fischer——Tropsch catalyst (€roup VIII metals),
6208

Iron catalyst for manufecture of water gas (Water
cantaining CuSG, treated with Fe ta precipitate Cus
dissolved Fe oxidized and precipitated as Fe(OH)a; this
mixed with K,CrOs, ¥gl, and dunite, and fired at
6009), 379¢ . .

Preparing a Group VIII metal-on-alurinum catalyst
(Catalyst suitable for use in hydrocarben synthesis
prepared by precipiteting Fe, C¢y or Ki cn £1), 63C€

Report on the investigaticn by fuels and lubricants teams
at the Wintershall A. G., Lutzkenderf, near Mucheln,
Germany (Fischer—-Trcpsch process; menufacture of
catalysts; prcducticn cf gasoline and lutricating
cils), El5E

Two—stage reducticm precess for producing metal catalyst
(Preperaticn of Fe cr Cc catalysts ty reducing
corresponding oxides in itwo—stage process fer use in
synthesis af corpounds frewm CO and H), €338

CATALYSTS/PROMCTERS

Synthesis of gaseous hydrocarbens from carbon menexide
and hydrogen. XIV. Effect of varicus carriers and
promcters, 6117

CATALYSTS/PURIFICATION

Catalyst purification (Regeneration af fluidizable
catalyst employed in synthesis cf hydrecarbens frem CC
and H, after being cont2minated with aily and waxy
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material, by destructive hydrogeraticn,, €3S
Hydrocarbon synthesis (Handling of particulate catalysts
to remove waxy deposits from surface), 6579
CATALYSTS/QUANTITY RATIC
Hyorocartcn synthesis from carborn mcncxide and hydrcgen
under medium pressure. IV. Effects cf changing alkali,
boric acid, and kieselguhr ccntents on the activity cf
iren catalysts, 6CCE
Synthesis cf gasecus hydrocartons frcm carben mcnoxide
and hydrcgen. I11. Influence cf ccpper, cxide
manganese, pctassiumr carbcnate, and bcric acid cn irce
catalysts. IV. Influerce cf the temperature cf the
synthesis cn various grencters in the cataiyst, €047
Synthesis cf gasecus hydrcczrbtcecns frem carter monoxide
and hydrcgen. V. Influence cf gctassiur cartcnate cn
ircen catalyst. VI. Iirfluenrce of btcric acid on the iron
catalysts, €048
CATALYSTS/REDUCTICN
Conditicning metal oxide catalysts (Reducticn cf Fe
cxide-base catalyst), 41€9
Physical cheristry of the Fischer-~Trcpsch synthesis on
ircn catalysts (Reducticn of fused Fe cxide catalyst
(Fe 6€.8, Mgl 4.6, KU 0.€, Si0, C.€, and Cr,G; 0.8%)
with H at 48CC increased pcre volume ), 6571
Feducticn cf cstalysts fcr the synthesis of aliphatic
nydrccarbens frcem wixturee cf carbcon wencxide and
hydrcgen (A comparative study was rade cn reducticn cf
the fcllicwing water-gas catalysts: Cc-~-Thiy-kieselguhr;
Fe--Cu-~ThC;--K,CC3-kieselguhr; and Fe--Cu--Thl,~~
K,CCz-marshallite), €147
Reducticn ¢f ircn catalysts cr hydrcgenaticn cf cartor
moncxide, 288%
heducticn of catalysts with a cctalt and kieselguhr tase
utilized in the Fischer--Tropsch synthesis (Catalysts
of Cc--ThC,--MFgC--kieselguhr; catalyst reduction at
40CC in pure, dry k), €38€
Synthesis of gasoline frcm carbcn rcnoxide apd hydrcgern.
LXV. Reduction by hydrcgen and heat-treatment of ircn
catalysts, €C49
Synthesis of gascline from carbon monoxide and hydrcgen.
LXVI. Reduction of ircn catalysts, 60ZZ
CATALYSTS/REGENERATION
Additjon of a desiccant to a fluidized-iron reducticr
prccess (In regeneraticn cf Fe catalyst), 2€
Catalyst fcr grcducing nethane frcr hydrcgen and carten
monoxide (Ag--Al and Co—-Al catalysts), 4297
Catalyst purificatiorn (Regeperaticn of fluidizable
catalyst emplcyed in synthesis of hydrccarbons frem CC
and H, after being ccntaminated with oily and waxy
raterial, by destructive hydrogeration), 63E9
Catalyst regeneration (Ey ccntact with CO,), 2818
Catalyst regeneration (Fe-tyre synthesis catalyst heated
in stezam cr CC,; at 2€0 and 5939 ir exidizing
atmcephere), 6422
Cztalyst regeneration (Fe catalyst fcr ccnverting CO and
H to hydrocartons), E4E7
Catalytic conversion of fuel gases containing carbor
monoxide and organic sulfur compounds (CG ccnverted tc
C3, snd H by steam and eliminaticn of H,E and organic €
compcunds by means cf Fe cxide catalysts that may
ccntain inert carriers and ¥n, Cr, or Cu promoters in
fixed or fluid beds), 132€
Catalytic purificaticn cf ccke cven gases (Two reactors
with Fd catalyst; gas first passed through
hydrogenaticr equigrent), 137¢
Catalytic synthesis cf hydrccarbecns (Regeneration of Fe
catalyst), 6446
Catalytic hydrogenation using KCi-ZnCl,; gcolten salt
wixture as a catalyst, 3114
Catalytic ccnversion of hydrccarbens from carbecn moncxide
and hydrogen (Recycling of reactants and catalyst),
€307
Conversion of lcw-temperature tar into fuel cil. III.
Catalytic reduction of aniline, pyridire,
ethoxybenzene, and furfural under atwmospheric pressure.
IV. Durability and regeneration cf catalyzers of the
iron family, €2€6
Conversicn of carbon mconoxide with hydrcgen into
hydrccarbens (Preparaticn cf Fe catalyst), 5980
Fischer--Trcpsch synthesis (Separsticn of catalyst fines
froe fluidized bed ty entrainment in the product
gases ), 3934
Hy4rocarbcn syntheses with fluidized catalyst
ejeneration (Regeneraticr by B cf Co catalyst), €254
h. *ncarben synthesis (Ey hydrcgenation of CC at 170-2000
4zing Fe catalyst), €576
Hydrocarbon synthesis reacticn (Purging with CH, after H
reduction to decrease C built up cn catajyst), 6404
Hydrocsrbon synthesis with catalyst reconditioning
(Regeneraticn of Fe catalyst by ccntact with effluent
gas free of CO, but centaining H and CC), 6507
Hydrcocarben syntheais catalyst (Use of Fe with Al,0,),
€358
Hydrocarbon synthesis (Selectivity of Fe catalyst
waintained by additicr of K;CCy), 6514
Hydrocarbons from carben mencxide and hydrogen
(Prcducticn ¢f CH, from by-product CC, ), 6311
Hydrocarbon synthesis (Regeneration of fluidized Fe

catalyst), 6440

Hydrccartcn synthesis frco hydrcgen ard cartcrn mcnexide
(Tecentaminaticn cf catalysts by treatwment with H at
elevated tenperatures), 6E€7

Hydrccarben synthesis (Mainterance cf Fe catalyst in
active conditicr), €£G4

Hydrogenaticn cf carbecr mencxide (Extracticn
(regeneraticn) cf catalyst), €710

Hydrcgenationr of carbon moncxide under pressure and with
extraction of the catalyst in the reactor (Lsing Cc,
Niy, and especially Fe catalysts}, €€94

Hydrogenation of carben moncxide utilizing an allcy
catalyst (Allcy centeins Mrn 5-30%, Cu or Ag 40-70%, and
Al cr Sn 1£-4£X; has decreased regeneraticn frequency),
2853

Ircn catalyst regeneraticn (Catalyst for synthesis cf
hydrocarbens frem CC and ), 632€

Iron catalyst regeneration ty heating tc €CC tc 1050°F at
250 1by/in2 with H,--H,C, €489

Laboratory-scale 1nvestigaticn cf catalytic ccnversion of
synthesis gas tc methanre (Catalyst made ty
precipitating Al--Mr-prcomcted Ni salts cn china clay
with K,CCy socluticn frerm scluticn centaining Ni(NCy),
100, ¥n nitrate 20, Al nitrate 12.€, china clay 2%, and
K2CO3 97 parts), 4117

Maintaining the cetalyst activity in synthesis of
hydrocartons (FKegeneration of Co catalyst by additicn
cf alkali metal compcunds and raising terperature 9 to
189F), €20Q¢

Manufacture and regeneration of Fischer-Trcpsch catalyst
(Co—-Mg--Th--Kieselguhr type catalyst], 6128

Medium-pressure-refining by hydrogenaticn cf brown-cosl-
tar prcducts (At 18 tc 70 kg/sq. cmy Folyy Al1,0,
catalysts), 4194

Method fer reactivaticn cf catalysts for cil
hydrcrefining {Reactivaticn of catalysts ty heating tc
320 to 2800C), 6805

Physicochemica} investigaticns cn catalytic mechanism.
VII. Durability and pretreatrent cf the cataliyst used
for the Fischer-Tropsch synthesis of hydrccarbons
(Revivification of catalysts by reducing with H}, 5995

Freparaticn c¢f hydrcger-carbcn oxide gixtures and
catalytic reactions thereof (Fe, Cu, Co, or Ni cxides}),
2769

Purification of a contaminated catalyst (Ey hydrogeraticn
and sclvent extracticn), 737

Reactivaticn cf catalysts for hydrogenation of carben
monoxide (Cc, ThO,, and MgO)}, 58€€

Reactivation of catalysts in hydrocarben synthesis
(Without disturbing carbide layer on surface), 6329

Reactivating zinc oxide after use in gas purification
(Cxidation at 600 tc 9009C), 3367

Reactivaticn of catalysts (For use in synthetic
production cf hydrccarbens frcm H and Cc), €165

Feactivating cataiysts (Ey rassing synthesis gas over
catalyst at velocity lower than that at which synthesis
reaction was carried cut), 6475

Reactivaticn of carbcr mencxide hydrcgenaticn catalysts,
727¢€

Reactivation of catalysts used for liquid-hydrocarben
synthesis (Fegeneration by heating a rapidly flowing
stream cf H at 200 to 40C0), €122

Recleziming a contaminated iron catalyst, 6342

Regeneration cf fluidized casta)lysts for hydrogenaticn of
carbon monoxide (By treatment with air tc burn off C,
then reducing gas at 14C0-18009F to reduce catalyst),
2799

Regeneration cf a fixed-bed Fischer--Trcgsch catalyst
(With a mixture of air and jnert gas), 3941

Regeneration c¢f a hydrccarbecn synthesis catalyst
(Fowdered ircn catalyst), 6304

Regeneration of aintered ircn catalyst (Fcr rescval of C
deposits), 6331

Regeneration cf fluidized catalyst for synthesis cf
hydrocarbons from CL and H, 6444

Regeneration of Fischer~~Tropsch catalyst (By oxidation
with afr), 6320

Regeneraticn of catalysts for hydrogenaticn of carben
monoxide to hydrocarbons (Co--MgC--ThC, catalyst;
flcwsheets), 6251

Regeneration of hydrocarbon synthesis catalyst
{Regeneraticn and control of state of oxidaticn of Fe
catalyst), €491

Regeneration of iron-type hydrocarbon synthesis catajyst
(Regeneraticn of fluidized Fe catalysts by steazing at
800-9009F for 4-12 hr and heating resulting material at
830-8909F fcr 8 hr)}, 6354

Regeneration of Fischer--Trcpsch catalyst (By recycling
tafl-gas strear), 3938

Regeneraticn cf catalysts (Catalyst used fcr conversicn
of CO and H, 'to form hydrccarbons is decarbcnized by
bringing it intc ccntact with a setal cxide that is
reducible by C; oxides cf Fe, Ni, Mn, Ti, V, Co, Cr,
Mo, Cu, and their mixtures; decarbonization of Fe
catalysts using Fe,C,; at €48-7609), 2781

Regeneration of Fischer—--Tropsch catalyst (Fe catalyst),
3893

Regeneration of a carbonized Fischer--Tropsch catalyst
(Removal of carbonaceous deposits fros catalyst by
abrasion using high-velocity nonoxidfizing gas), 3932

Regeneration of catalysts for the hydrogenaticn of carben




moncxide (Cetalyst hydrogenated at 400 tc 45G0CY, E9€E
degeneraticn cf metallic catzlyets used in preparing
hydrccarbens from hydrcger and carten roncxide
(Regeneration of Mn, U, Ce, Mg, Niy or Fe depcsited cn
kiecselguhr}, S59€7
Fegeneration of z Fischer-—Trupsch reduced iron catalyst
(Fe cxide catalyst), 4C40
hegeneraticn of catalysts in the gprcdueticn cf
hydracartens fram carten wenexide znd hydrcgen (By
raising reacticn temperature tc 3089), 6334
Hegenerating nickel-ccnteining catalystsy 3624
Hegenerating catalyzers frcy the ccnversion cf carban
mcnoxide and hydrogen tc hydrccarbens (Lc catalysts and
glac fcr Ni cr Fe possibly 2ctivzted with Thy Mn, -U, Ce
cr Mg cxide}, 6034
hegenerating hydrccarber synthesi=z catalyst (Heating in
cxygen-free atrcsphere), €479
Fenmovel cf wax frcm hydrccarteon synthesis catalyst
(Regeneraticr cf Fe catalyst}, €510
Hemoval cf sulfur compcunds frer gases (By pessage
through 2 catalyst tcwer cecntaining kieselguhr Vols,
K:0, and F)y 962
Peroval af hydrcgen sulfide frer fuel gases (Treatment
with Fe cxide), 937
hercvel of csertcn from the Fischer--TIrapsch catalyst (By
pessage through elutriaticn zone), 3936
fieroval cf wax contaminants frer catalysts, 719
Remaval of gums fraom cetalysts used in ccnversion of
carban mcnoxide (Catalyst regenerated by passing air
mixed with irert gas cver it 2t a series aof .
temperatures and flcw rates), €72€
Synthesis cf hydrccarbens, €447
Synthesis ¢f hydrccarbens (Hegeneraticn eof Fe catalyst by
periadically reversing the directicn of flow of the
gasecus mixture through the catalyst bed), 6513
CATALYSTS/RESEARCH PROGRANS
Research cn the irpreverent cf catalysts far
tydrogenaticn of tars end medium cils (Brief history of
development ¢f hydrogenaton catalysts; most of new
cetalysts are cxides), 2949
CATALYSTS/STAEILILTY
Cetelytic hydragenetion of carbon dicxide ta higher
hydracarbens (lUse of Cu—activated Cc catalysts faor
aynthesis ¢f higher hydrocarbans from Cd, and Hj;
addition of Co oxides to increase synthesis life and
catalyst stability), 2738
CATALYSTS/SURFACE PROPERTIES
furface changes according tc measurements an iran
centacts fcr the Fischer—-~Trapsch synthesis under
medius pressure by the B.E.T. and benzene-adsarption
methcd af Kubelka, 6648
CATALYSTS/TESTINC
tvaluation of catalysts used in the synthesis of
hydrocarbans (Fischer-Tropsch synthesis; flousheet of
catalyst testing unit on semi-pilct plant scale), 6243
CATALYSTS/X-RAY SPECTROSCCPY
Infiuence of catalysts an the liquefaction of Fushun ccal
in the Bergius process. VI. X-ray spectral analysis of
Fel catalyst, 5637
CELLULOSE/HYDRCGENATION
lestructive hydrogenaticn af carbonzcecus materials
(Catalyet containing Re in colloidal forr), 2220
Destructive hydrogenaticn (Catalysts of Cry W, U, ¥n, Co,
Niy or Fe, their cosmpaunds or mixtures, in callcidal
form), 2199
CENTRIFUGATION
Dry separation cf pyrite frcw cocal (Use of centrifugal
and electrostatic methods}, 1€82
CHARCOAL /CHEMICAL PREPARATION
Sulfur remavel fram synthesis blue gas by active
charcoel, 837
CHARCOAL /FLUIDIZATION
Gas{ficatiaon of solid carbonaceous meterials (Finely
divided coal ar charcoal In fluidized state alternately
heated in presence of air and gasified in presence of
steasr ), 4605
CHARCOAL/GASIFICATION
Action of inorganic palycatalysts ir the water~gas
process (Oxides of Cu, Ni, Co, Fe, U, and Mn or alkali
carbonates ), 3286
Gasificatian of solid fuels in & fluldized bed (Reactions
with afr and with Cd, at 800, 850, and 9009 at 1 atm
pressure}, 4179
Gasificatian aof solid fuel with superheated water vapor
(Gaszificatian of semfcake (brown coals and shales),
anthracite, and charccal; feed rate of stear was 20-200
g/win at 650-10000), 4€39
CHARCOAL /JHYDROGENATION
Hydrogenztion of carbonacecus materials (800°C and £000
atny no catalyst), 2576
CHARCOAL /REGENERATION
Sulfur removal from synthesis blue gas by active
charcoal, E37
CHARE
Fuel gasifi{cation. Predicticn af =uifur species
distribution by free energy minirizaticon, 562%
CHARS/CHEMICAL ANALYSIS
Anslyses of tars, chars, gases, and water faund in
effluents from the Synthane process. Technical progress
report, SS78 (PE-229218/3)

523 CHAES/CGASIFICATICN

CHARS/CEEMICAL FEACTICNS

Hydrccarben fuels by pyrclysis ef ccal (First porticn of
char passed tc fuel cell cr MHD device tc precduce d.c.
and second portion to apparatus where char with steam
forrs producer gas), 71&E3

Kinetic study of the reacticn aof ccsl char with hydragen-
stear mixtures (37 references), €835

Kinetic study of the reaction of coal char with a
hydrogen—steam wixture (3€ references), 4995

Kinetics aof carbon gacsification by steam. Effect ef
pressure and carban turncff on rate of interzctian cf
low—temperature char with steam—hydrecgen mixtures at
16000F, 3847

Reactivity of cocals in high-pressure gasificaetion with
hydrogen and steam (Rates of reacticn of coals and
chars with H, steam, and steam~-H mixtures weasured at
pressures up to 2500 psig and terperatures te 17000F),
4877

CHARS /CCMBUSTICN

In situ ccal gasification (Undergraund coal fractured by
fluids under high pressure; superhezted steam is
injected tc remcve velatile cemperents; 2ir injected
and bed ignited to burn residual char}, S47¢

CHARS /CRACKING

Hydracracking of tars and other high-molecular—-weight
hydrccarbons (Process for gasoline producticn frar
high-molecular—weight compounds pecar in H (ceals, heavy
sulfurized crude oils, €tc.) carried cut in fluidized .
bed of fine particles cf char or ccal; sclid materizl
must be pulverized and mixed with scolvent priar tc
being fed into reactcr), €820

Tar cracking. 1. Cracking cf coal carbenizaticn products
on a fluidized bed ¢f ccntaet material (char cr
petroleum coke), 7149

CHARS/DESULFURIZATIGN

COED [char—cil-energy—development] char desulfurizatien
(S content ¢f char reduced frem 3 to lese than 0.€% by
reaction with H at 16000F in presence of calcined
dclomite), 1447

Desulfurizaticn of low—temperature carbonization char (At
1100 tec 17009F and >3 atw), 938

Desulfurization of CGED Char—3 (Using hydregen at 1600CF
in the presence of calcined dolomite), 1489

Desulfurizing low-temperature char (Effects of pressure,
terperature, and HyS content on kinetics of char
desulfurization), 1193

Decsulfurization of low—temperature char by partizal
gasificaticon, 872

Desulfurization of ccals and chars by treatment in
various atmospheres between 400 and 6009 (Ceals ranged
from anthracite tc subbituminous; order ¢f efficiency
of desulfurizing gas is air, stear~-CO mixture, CO, N},
1685

Hydredesulfurization of bitumincus cecal chars (About 10%
of S content of char not removed), 1495

Low-sulfur char as a co—-product in cozl gasificatien
(Praoduction of low-S producer gas), 5316 (PE-~214
162/0)

Paper 27, 209¢€

CHARS/FLUIDIZATION

Fluidization praoperties of coal char (Data sufficient tg
design fluidized bed reactors using coal char as feed
for gasification are presented), €185

CHARS/GASIFICATION

Bench~scale research on CSG process, Phase II. Gperation
of the bench—scale centinuqus gasification unit,
December 1, 1965 to July 1, 1968. R and D report Na.
16, interim report Nce. 3, baock 3 (Reaction kinetics;
equipment; feedstock preparation; operating procedures;
calculations), 5085 (NP~20093)

Carbaon dioxide acceptar process [in gasifying lignite
char] (Kinetic data cbtzined for gasifying lignite char
by using dolomite as C dicxfde accepter), §007

Catalyzed hydrogasification of coal chars (Analysis af
char samples), 5467

Coal and char iramsformation in hydrogasification, 5038

Coal and char transformation in hydrogasification, 4992

Coal and char transformation in hydrogasification of
coals ranging in rank fromw lignite to low—-valatile
bituminous, 5172

Coal char gasification in an elecitrafiuid reacter
(Manufacture of synthesis gas using steam), S090

Coal char gasificatiaor in a continucus electrcfluid
reactaor (Productiaen cf synthesis gas from coal char
with steam), 5154

Caal char gasificatian in electrofluid reactor
(Preduction of synthesis gas), 5121

Coal char gasificatian in an electrcfluid reactor
(Praduction of synthesis gas; gasificaticn rate
increased with temperature, steam flow rate, and C
burnoff; process is technically feasible), §098

Coal gasification. COEL process plus char gasificatiaen
(Plant utilizes COED coal pyrolysis process along with
wolten salt process to gasify CGED char), 5330

Continucus distillaticn of condensable valatiles (Low—
temperature carbonization, hydrogenation of valatiles,
and gasification of char; equipment), 161

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

Development of an experimental slagging, fixed-bed
gasifier for producticn of synthesis gas at pressures
to 400 psig (Gasification of North Dakcta lignite and
bituminous cocal char), 488C

Economic evaluation of CCED process plus char
gasificaticn, pericd cf performance April 1971--April
1972 (Coal pyrolysis process producin char which fis
subsequently gasifid tc prcduce 921 Btu gas), 7180 (EN-
2348)

Electrotherral ccal char gasificatian (High-temperature,
high-pressure synthesis gas manufactured by steam
gasification cf coal char), 5200

Fluidizaticr prcperties of ccal char (Data sufficient to
design fluidized bed reactors using coal char as feed
for gasification are presented), 5185

Gasffication of char with sulfur dicxide (Production of

‘arben monoxide and sulfur), 5498

ification of carbonaceous material (Mixtures of CH,,

CO, H produced from carbonaceous waterial, e.g.,

fluidized bed of devolstilized coal (char) by

circulating steam upward and Fe and Fel downward
through fluidized carbon at 1000-2000°F and 200-2000
psig), 5240
High-pressure electratherrmal fluid-bed gasificaticn cf
cocal char, 5162

Hydrogasification of brown coal char in a 20-ft.
cantinuous fluidized bed reactcr (Countercurrent
fiuidized reactor system), 5112

Hydrogasificaticn of cartonaceous meaterial (Materials
such as ccal, tar, petroleur residues, oils, and chars;
production of high calcrific value gas using Al
chloride catalyst), 5218

Hydrogen frcm coal char in a continuous electrofluid
reactor, 5618

Kinetic study of coal char hydrogasificaticn. 11. Second-
phase reaction (Reaction kinetics and mechanism of coal
char hydrogasification pilat plant reactor under
cocurrent and countercurrent flow ysters with both
filuidized &nd moving bed contacting were studied), 4935

Kinetic study cf coal char hydrogasificaticn., I. Ragid
injitial reaction (Coal char hydrogasification reactions
ray be regarded as two simultanous reactions differing
considerably in their rates), 4955

Kinetics of carbon gasification by steam. Effect of high
temperature pretreatment cn reactivity of low
temperature char tec stear and carbon dioxide, 384€

Kinetics of carbon gasification by steam. Mechanism of
interaction ¢f low-tewperature char and steam-hydrogen
rixtures at 1€000F, 3992

Kinetics of carben gasificaticn (Gasification of low-
temperature char), 4460

Khinetics of carbon gasification, 4224

Kinetics of lignite char gasificaticn. Relation to carbon
dioxide acceptor process, 5103

Pilet-plant experiments in slagging gasification, 4949

Pipeline gas by high=pressure fluid-ted hydrogasificaticn
of char, 4710

Prccess development unit results and ccmrmercial analyses
(Analysis of COED process), 6912

Prcducticn cf electricity via coal and coal-char
gasification. R and D report No. 65, interim report Nc.
3 (First gphase of study of petential frocess
alternatives for cenverting coal cr coal char inte
electricity via the prcduction cf low Btu gas for
combustion in an advanced combined geas-and-steam
turtine fpcwer cycle), 5480 (NP-2007€)

keaction of coal with steam--hydrogen rixtures at high
temperatures and pressures (Rates measured at 1000 psig
and 1700-21009F with very rapid cal hestup and very
short exit gas residence times; data cbtained for use
in designing reactors for high-pressure, high-
temperature, steam--H gasification of low-terperature
bituminous coal char), 4946

CHARS/HEATING
Praducticn cf gases containing methane (Finely divided

carbonacecus material is heated at 800-10000 in H),
s01¢&
CHARS/HYDROGENATIAN
Coal and char transformaticr In hydrcgasification, 5038
Coal and char transfergaticn in hydrogasification, 4992
Gaseous hydrccarbons by hydrcgenaticn of ccals and chars
(Comparisen cf products frem lignite, bituminous coal,
athracite, and char on a Mo catalyst), 2921

Hydrocracking of tars and other high-molecular-weight
hydrocarbcns (Process for gascline production from
high-molecular-weight compounds pcor in H (cocals, heavy
sulfurized crude ofls, etc.) carried out in fluidized
bed of fine particles of char or coal; sclid material
rust be pulverized and mixed with sclvent prier tc
being fed into reactor), €820

Hydrogasificaticn of brcwn ccal char in a 20~1t.
continuous fluidized bed reactcr (Countercurrent
fluidized reactor system), 5112

Hydrogasification of cartonaceous material (Materials
such as ccal, tar, petrcleum residues, oils, and chars;
prcducticn of high calcrific value gas using Al

chlortde catalyst), £21¢

Hydrogenation of coal (Froduction of liquid or gassous
hydrocarbons 2t 450 tc 600°C and 25 tc 420 str using
ammonium molybdate as catalyst), 2998

Kinetic study of coa}l char hydrcgssificaticn. 1I. Second-
phase reaction (Reaction kinetics and mechanism of coal
char hydrogasification pilot plant reactor under
cocurrent and ccuntercurrent flow ystems with both
fluidized and moving bed contacting were studied), 4936

Kinetic study of coal char hydrogasification. 1. Rapid
inftial reaction (Coal char hydrogasification reactions
may be regarded as two simultanous reactions differing
consjderably in their rates), 495§

Plant for H-ccal project (Plant for conversion of 3 tons
coal/day by catalytic hydrogenation in entrained state;
hydrogen is obtained from coal and char), 6847

Rapid high-temperature hydrcgenation of coal chars. Fart
I. Hydrogen pressures up to 100 atmcspheres
(Experiments performed in tube at H pressure of 100
atm, 800 to 950°C, and flcw rate of 80 tec 280
liters/hr; hydrogenaticn gas consists of methane,
ethane, and CO), 4959

Rapid high-temperature hydrogenation of coal chars. I.
Hydrogen pressures up tc 100 atmospheres (Reaction
between H and coal char, prepared from high-vclatile
coal by heeting in N to 7009, to produce methane was
investigated at 600 and 10009 ufp to 100 atm), 4956

Rapid high-temperature hydrogenation of coal chars. 11.
Hydrogen pressures up tc 1000 atrospheres, 3001

Reaction of coal with steam--hydrogen mixtures at high
temperatures and pressures (Rates measured at 1000 psig
and 1700-21009F with very rapid cal heatup and very
short exit gas residence times; data obtained for use
in designing reactors fcr high-pressure, high-
temgerature, steam--H gasification of low—temperature
bituminous coal char), 494€

CHARS /PRODUCTICN

COED cosi-to-crude process roves into pilct-plant stage
(Process development unit yielded fcllowing products
(wt % of dry coal): char 54.3, cil 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-€.0), 6842

COED research aims at cil, gas and char frow coal (Yield
from one ton Illinois No. 6 coal is 610 kg char, 210
liters crude o0il, and 136 cu n gas, or, alternatively,
560 kg char, 260 liters cil, and 280 cu r hydrogen ),
6845

Continuous distillation of coal and hydrogenaticn of
condensable volatiles (Continucus sultistage,
pressurized coal distillation and gasification syster
in single vertical vessel), 7125

Development of the COED [char oil energy development]
process (Caking coals can be used without
precxidizing), 5081

Formation of low-volatile char and synthesis gases by the
carbonizatfon of coal (No substantial amcunt of tar
produced; pressures up to 1000 psi), 158

lydrocarben fuels by pyrclysis of ccal (First portion of
char passed to fuel cell cr MHD device tc produce de.c.
and second portion to spparatus where char with steswm
forms producer gas), 7153

Hydrogenated CDED oil (Conversion of coal by fluidized
bed pyrolysis into gas, oil, and char; catalytic
hydrogenation plant constructed to hydrogenate oil;
desulfurization; precducticn of gasoline, middle
distillate, gas oil, and bottoms), 5254

Kinetic relation of coal hydrogenation, pyrolysis, and
dissolution (Catalytic hydrogenation gave 30X gasoline,
S5X diesel oll, 35X high Btu gas, and 230% char), 20€3

Liquid fuels from coal, cther fossil hydrccarbens
(Processes under development by different corpanies for
ccmmercial conversion ¢f coal intc liquid fuels;
economic analyses c¢f coal and oil shale processing),
6803

Low sulfur fuel by pressurized entrainment carbenfzation
of coal (Pressure carbonization at 1900%F and 400 peig
mathematical model useful in predicting S content cf
chars}), 190

Low-sulfur char as a co-product in coal gasification
(Production of low-§ producer gas in gasi{fication~
desulfurization process; calciur carbcnate used as §
acceptecr), 5388

Low=sulfur char as a co-product in coal gasification (In
a gasification-desulfurization operation), 5317 (FB~--
214 162/0)

Low-temperature fluidized carbonization in relation to
energy production (Carbecnization plant fcr Alberta
subbitumincus ccals; 20 references), 151

Preliminary coal gasification experiments (Reacticn rates
of subbitumincus coal heated in steam and steam--H
mixture investigated up tc 7259; at ca. £00° pyrolysis
produces CHy,y CO,, and char; mimisum temperature for
rapid reaction of ccal ¢r char is ca. 6250 giving
mostiy H and CO,; CH, production increased by addition
of H to steam), 5377

Pressure carbonization of a high-volatile A bituminous
coal to produce high-Btu gas (Coal carbonized in closed
system at 6C0° and 40-1200 psig; production of tars and
oils eliminated by retaining volatiles within systenm;

increase in pressure gave higher heating values and
lower production), 1€2



Procese develaopment unit results and commercial analyses
(Anelysis of COED process), €912

Prcductian cf synthetic fuels frecm caal bty hydrogenation
under medium pressures (Production af gascline, diesel
olly g2y 2nd char), EEBSE

Properties of tar from low—temperature carborization of
American seam coal (Fluidized carbanization of coal te
preduce char and tar; ecasamic aspects), 2527

Tar, gas, &rnd char from coking ard noncoking coal or
lignite (Preparaton of clean cczl gas), 174

TOSCOAL prccess coal liquefactiorn and char productiocn
(Descripticn of techniques of process), 6992

CHARE/SALVENT EXTRACTION

Mechanism cf sclvent extraction frar ccal and its chars
with chlarcferm (Extrecticn of raw and preheated caal
at various temperatures), 7341

CHARS/SPFECIFIC HEAT

Heat af reacticn cf hydragen and coal (Report on heat of
reacticn of H and varicus percent gasified ccal for
1000-150009F and pressures up tc 1500 psia; heat of
reacticn for pretrestment cf ccel; heat capacity of
chars )}, 5025

CHEMICAL REACTION KINETICS

Carban-steam reaction kinetics fram pilct-glant data
(Ccke gasification at 1600-18000F ), 4563

Kinetic study of the reacticn of ceoal char with hydragen-
steam mixtures (37 references), 6835

Ninetics and mechanismy cf the reaction between oxygen and
carbon and its significance far rapid gasification. I.
Kinetics (Below 8009C, C ¢ 0O, » CC,3 between 800 and
10009C, C0, and CO are priwary prcducts; above 1000°C,
only CO is fcrmed by reactian 2C + Gz » 2C0O), 4803

Underground gasificaticn af fuels. Methad of study of the
interacticn cf cxides of carton by use of carbon-1i4
(Investigaticn of reducticn of CO, with C, exchange
between CJ and COp under hamogenecus conditions, and
exchenge between C and its oxides, all by use of 1%C),
4758

Underground gasificaticn of fuels. Effect cf the
concentration of stear con the rate of its reaction with
carbon, 4759

CHEMICAL REACTIUN KINETICS/PRESSURE LEPENDENCE

Kinetics of caazl hydrogenation (Lrder of reaction varies
with respect to pressure, temperature, and
concentraticn of resctants), 3087

CHEMICAL REACTION KINETICS/TEMFERATURE DEPENDENCE

Kinetice of ccal hydregenzticn (Grder of reaction varies
with respect to pressure, temperasture, and
concentratian of reactants), 3087

CHEMICAL REACTION YIELD/PRESSURE DEFENDENCE

Hydrogenatien cf coal tc liquids cn fixed beds of silica
promoted cobalt molybdate catalyst (Influence of
change= in ccncentratien «f coal in feed and in
reaction temperature and pressure an yield of oils
investigated in range 20-40 wt.X ccal, 425-700, and
10C6C-4000 psi), 6914

CHEMICAL REACTION YIELL/TEMPERATURE DEPENDENCE

Formsatian of hydrocarbans during the thermal degradaticen
of kuznetsk coals (Dependence of tctal yield of
hydrccarbeng and their cemponents on heating
conditions)y 7171

Hydrogenaticn of coal ta liquids en fixed beds of silica
promcted cabalt melybdate catslyst (Influence of
changes in ccncentratian cf coal in feed and in
resction temperature =nd pressure on yield of oils
fnvestigated in range 20-a40 wt.% coal, 425-709, and
1000-4000 p=i ), 6914

CHEMICAL REACTIUNS/REACTION HEAT
Sulfreen prccess (Desulfurizaticn of residue gas), 7390
CHEMICAL REACTIONS/STOICHIOMETRY

Underground gasificaticn of fuels. Stoichicmetric
anzlysis of the three jocint reacticns taking place
during the analysis cf carben with hydrogen (Tabulated
data; 3-dimensional model showing stoichiometric
relationes of principal reacticns betwaen C and O), 4757

CHEMICO PROCESS

Altarnatives open to industry for ccntrolling power plant
polluticn (Adventages of Chemica (rmagnesiur oxide)
scrubbing system), 1802

Installation of the wet method Chemica process stack ges
desulfurization syster (Description of apparatus), 1747

Large scale equipment using the IHI-CHEMICC process for
rexoving sulphur dicxide from stack gas (Uses magnesium
axide slurry as abscrter), 1980

Gperaticnal gerformance cf the Chemico magnesium oxide
syster at the Bcston Ediscr Corpany. Part II (Removal
of S0; from flue gas), 1867

Uperaticnal performence cYf the Chemice basic magnesium
oxide system at the Eostcr Ediscn Cempany. Part I
(Desulfurization of flue gawes), 1861

Projected utilization of stack gas cleaning systems by
steam-electric plants. (Final repcrt) (Discussion of
seven desulfurization wethads), 1974 (PB-221356)

Wet type calcium base exhaust gas desulfurization
facilities — cutline cf facilities (Chemicc (calcium
hydroxide scrubbing) procese), 1717

CHEMICO PROCESS/EFFICIENCY

Applicatian af calclium-tased wet flue g2s desulfurization
to a coal burning electric pawer plant (Cperation of
Chavicc precess plant), 1996

525 CCAL

CHEMICO PROCESS/REVIEWS
Removal and recovery of sulphur dioxide fram pewer plant
gases using magnesium based processes (Description in
detzil of Chemico Prccess and review of some other
processes; desulfurization of stack gases is likely
alternative to use of low—S fuels tc reduce § dioxide
emissions), 1630
CHLORCFORM/PRODUCTION
Extractions from preheated coal with solvent (Extractics
yields using chlorcferm and pyridine), 7335
CHRYSENE/HYDROGENATION
Relative rates aof hydrogenation of polycyclic aromatic
hydrocarbons (Rates for hydrogenaticn of biphenyl,
naphthalene, anthracene, phenanthrene, chrysene,
pyrene, -and carcnene ln presence af skeleton Ni
catalyst and industrial ferric catalyst), 2935
CLAUS FROCESS
Aluminas in air pollution control (Uses of aluminas in
flue gas desulfurizaton), 1827
Clean fuel gas fram cazl gasificaticn (Lurgi process
followed by Alkazid wash to remove HpS from the fuel
gas)y 1€97
Contral stack gas pollution (Lesign and aperaticn of
Claus units), 1764
Gas desulfurization process (Description of Claus process
for removal of H,S fraom flue gas), 1904
Lacqg is a saurce of natural gas and sulfur (Gas contains
light hydrocarbons with 15.2% H,S and 9.6 CCa; HaS
removed by Girbatcl grocess and converted to § by Claus
method ), 1183
Melten carbanate pracess for sulfur dioxide remaval from
stack gases: process description, economics, pilot
plant design, 1618
New processes. 5. Desulfurizaticn of ccal gas. Claus—type
desulfurization (Japanese petroleum refinery plant),
1568
On TEC/IFF sulfur oxide remaval from stack gas process
(Tokyo Engineering Cc./Institut Francais du Petrol
method for removing S oxides consists of cocling waste
gas and absorbing S oxides with aomonium sulfate
‘fllowed by recovery of £ from ammonium sulfate
solution; use of Claus preccess), 1923
Putting to work the natural gas depasits at Lacq (Gas
contains 202 by volume H,S and 9.7% CCz; acidic gases
removed by mono— and diethanolamine, conversion af H,S
tc S by Claus preocess, and recovery of higher
hydrocarbons), 1157
Reducing sulfur content of effiuent gas streams
(Catalytic hydrogenaticn of effluent tail gas from 3-
stage wmadified Claus precess), 2117
SOp,-abatement sysiem builds en success (Combined use of
Wellman——Lord and Claus processes on flue gas), 1803
SO, converted to sulfur in stackgas cleanup rcute
(Cztalytic reduction using naturzl geses reducing
agent; conversion efficiency is 904 ar hetter), 1730
Sulfur recovery in the manufacture of pipeline gas frem
ccal (Overall S recoveries are 91 and 81R for law~ and
high-S coals, resps.), 5165
Summary of desulfization processes for flue gas and Claus
unit tail gas, 1637
Synthane — a2 candidate far success (Advantages of
Synthane process for gasificatiorn of coal; use ef Claus
process for remcval of HaE from synthesis gas), 5299
Treatmwent of sulfur corpound-contzining waste gases from
the Claus process in ccke aven plants (Waste gas from
Claus process, by which H.& from cake-cven gas is
converted tc S, wixed with crude coke-oven gas befare
tar separator to remcve S cempounds), 2018
CLAUS PROCESS/CATALYSTS
Developments in Claus catalysts (Catalysts for
desul furization of stack gases), 1919
CLAUS PBROCESS/EQUIPMENT
Sulfur dioxide removal: Part 1. Idezl extraction route
elusive, 1920
CLAUS PROCESS/GASEQUS WASTES
Take sulfur out of waste gases (Cyeclic dry preccess
developed to remove 98.5% of S dioxide from Claus
incinerated off—gas containing 1.77% S dicxide), 1784
CLEANAIR PROCESS
Cleanair process (Recovery cf S fror Claus plant tail
gas)y 1948
CaAL
Bituminous and brown ccals as a raw material for the
preparation of fusible and scluble precducts, 7431
Eritish research an petroleum substitutes, 6100
Chemical utilization cf ccal, 7432
Coal as a cherical raw waterial (Review with 11
references), 7374
Coal=in-cil (''collcidal'') fuel, 7420
Collacidal coal (Revieuw of principle processes of
production of calloidal coal), 7417
Compendium of university forums of the Nationzl
Cormission on Materials Pelicy, May—June 1972. A
background documente. NCHP farum on technological
innovation in the production and utilizaticn cf
materials at Pennsylvania State University, on 19-21
June, 1972 (Technological inncvations), 5493 (PE-——223
679/2)



Competitive future of ccal in the energy production
field, 12

Fecent coal research and its significance fcr ges
technology (Review of German articles cn ccal
research), 3167 '

The unsaturated gasecus and liquid prcducts from coal,
peat and shale, etc., and their utilizaticn ir the
cherical industry (Review), 7397

CCAL/ACETYLATION

Selection of coals for the AVCC hydrogen plasma arc
process fcr meking acetylene. fesearch and development
repcrt Nc. 61, interis repcrt Nc. §, 3105 (NF-1994€)

CCAL/AIF PGLLUTICN

Study of cpticrs for centrcl cf emissicns from an
existing ccal-fired electric power station, 2104 ( CCNF-
740406-1)

COAL/ALKYLATICN

Dissoluticn of ccal at temperatures less than 2009C (Ccal
solubility greatly increased when ccal was alkylated
with chlorides of higher fatty acids in presence of Aj
chloride at £0°C; corrected wolecular weight of extract
appeared to te 2000), 40

COAL/AVAILABILITY
0il shale, ccal, and the energy crisis, 1981
CCAL/BIELIOGRAPHIES

Biblicgraphy of Bureau of Mines investigations of ccal
and its prcducts, 4

Biblicgraphy c¢f United States Bureau of VMines
investigaticns ¢n ccal and its groducts, 1910-193¢
{NCNE ), 740€

Biblicegraphy ard index ¢f US Geological Survey
publications relating to ceal, 1882-1370 (About 1300
citations), 1€

Bitlicgrephy cf Bureau ¢f Mines investigations of coal
and its products, 1945 to 1950 (List of rore than 800
repcrts; subject and authcr indexes), 4120

Biblicgraphy of Bureau cf Mines investigations of coal
and its products (999 references ), 34

Hydrogenation of coal and ccal tars; review and annotated
biblicgrarhy of work published in 1959-1970, 3070

Research and technologic work on Alabama ccals: An
anotated bibliography (45€ references), 8

CCAL/CAKING POMWER

Comparison cf methods fcr testing the caking properties
of coal, 7399

Relaticn between the caking fower and prcperties of coal,
7394

Treatment of coal to prevert agglomeraticn (Liquid slurry
cf ccal treated with c¢xygen-containing gas at high
terperature ard pressure tc produce surface oxidaticn
of coal. Feed f{n high-pressure hydrogasification
process), £281

CCAL/CARBCNIZATION

pu-coal. I. The behavior of finely pulverized bitumincus
coals and their structural const{tuents in extracticn
and in low-temperature carbonization (Trichlcroethylene
and benzene), 7210

A.V.G. process, 2151

Annual repcrt cf research and technclogic work on ccal,
fiscal year 1945 (Includes studies on carbonization of
American coals; gasification of subbituminous coal and
lignite; and reaction wechanisms in hydrogenation of
coal}, 6142

Annual report of research and techncleogic work on coal,
fiscal year 1939, 106

Annual repcrt cf research and technclogic work on coal,
fiscal year 1942, 6041

Applied research cn the biturinous ccal industry
{Underground gasificaticn cf coal, hydrogenation and
low-temperature carbonization), 3419

Aqueous liquors from low-temperature carbonization cf
coals. II, 74

Behavicr of activated bituminous coal and low-temperature
coke in low-temperature carbonization and gasification
in & current of steam, 101

Behavior of coal during carbonization. I. Change of
woisture-absorbing power of coal by carbonization. II.
Change of electric cenductivity of coal by
carbenizaticn. 1II. Change of composition of coal by
carbonization, 70

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

Bureau of Mines Energy Program 1971. Inforsation circular
(Environrental aspects of the extraction, processing,
and utilizaticn of ccal), 45 (PB--211 45€)

Carbonization and gasification. Catalytic production of
methane, 3534

Carbonization by fluidization for the manufacture of
pulverized coke, gas, and tar (Wet coal or lignite
used), 164

Carbonization ¢f coal (Illustrated description of various
low-temperature carbonfzation processes and discussion
af coal-in-0i] processes), 97

Carbonizaticn of coal and sisultanecus production of
combustible gas (Descripticn of electric-resistance
type furnace described), 132

Carbonization ad hydrogenaticn of coal ( Monograph
intended to assist under-develcped countries

cénsidering the establishment of coal-based industry),
1886

Carbonization and hydregenaticn of ccal, i€9

Carbonization of bituminous and brown-ccals in an
atmosphere cf gas under pressure (Froduction of 108C
btu gas), 72

Carbcnization of coal in rectangular gas-combusticn
retort for the production of small blast-furnace coke,
liquid fuels, and gas (Yield as high as 90%), 1f2

Carbenizing and desulfurizing coal (Simultanecus
carbonizaticn and desulfurization in noncatalytic
process in cyclcne reactcr, heating to atcut €160
reacting with gas ccntaining over 20 mole% H at up to
21 atm), 3113

Catalytic hydrogenaticn of carbcnized coal gases
(Particulate coal nixed with H preheated to 4009 at 4CC
psi and passed to carbenization 2cne to te heated 500-
5500; catalyst containing Ni 0.5, Cc 1.0, and Mc 8.3
parts by weight on alusiniur cxide), 301€

Chemical industries based on coal carbenisaticn by~
prcducts (Status and potertial of industry in India},
186

Chemical investigation of low-temperature carbcnization
products obtained from Barzass sapromyxites (Yields
from carbonization and frce hydrogenaticn using Al 0,
and Cul or cobalt oxide and ammonjur molybdate as
catalysts), 2281

Chemical processing of brown coal (Relative merits of
various methods), 3€54

Cherical products of the commercial carbonization of gas
coat, 173

Chemical study of tars cbtained by lcw-temperature coal
carbonizaticn, 66

Coal, shale, peat, and their products in 1967, Il. Low-
and medium-temperature carbcnization and cther
substitute fuels (Review; 119 references), 124

Coal and chemicals (Review ¢f chenrical prcducts obtained
from coal by carbenizaticn, hydrcgenaticn, and other
treatment)}, 170

Coal as a raw material (Lecture with €0 references), 2870

Coal as a source of liquid fuel (Review of influence of
various constituents of coal in hydrogenation and
carbonizaticn), 5?70

Coal beneficiation and motor-fuel supply (Liscussicon wtih
respect to future in Germany), 2503

Coal carbonization in the United States, 1900~62, 165

Coal carbonization, tar refining, and ccal gasification
(Cescriptive), 125

Coal carbonization - ccke oven practice (Review with 39
references ), 149

Coal carbonization (Review with 21 references), 15§

Coal carbonization studies: altering cosposition and
yield of volatile prcducts by increasing the free space
above the charge, 179 (EM-RI-7400)

Cecal carbonization (Review with 7 references), 181

Coal research and coal technclogy in respect to the
conservation of American coal rescurces (Inciudes
carbonization, complete gasification, and hydrogenation
studies), 3251

Coal tar (Effect of carbonization temperature on yield
and properties of coal tar), 128

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

Coal utilization in brown ccal (lignite) countries in
connection with devecpments in the fuel economy, 166
Combustible gas (Gas production fromw coal carbonization
equipment is increased by using carrier gas derived
from gasification section of 2-stage complete

gasification plant)}, 4517

Complete gasification cf coal. VIII-IX. Effect of the
rate of heating of coal ugon the cosbustibility of coke
(1 and 2) (Comparison cf heating in 10X 0--90% N
mixture and in air), 3193

Complex utilization of Ukrainian brown coals. XII. Low-
temperature carbonization of the preliminary extracted
ccals (Carbonization in Al retort before and after
extraction by organic solvents; most effective solvents
were 2lcohol-benzene and dichloroethane-alcohol), 142

Complex utiljization of Ukrainfan brown coals. XIII.
Ukrainian brown-coal tars recovered at low-temperature
carbonization with solid heating cedium, 143

Composition of tars obtained in the low—temperature
carbonization of bituminous coal under gas pressure,
105

Continucus distillaticn of condensatle volatiles (Low-
temperature carbonization, hydrogenation of volatiles,
and gesification of char; equipment), 161

Continuous process for low-tewperature fluidized
carbonization of coal (Description of equipment ), 154

Controlled operation of a carbureted~water-gas plant. I.
Factors influencing the performance of the plant. 35th
report of the Joint Research Committee of the
Institution and Leeds University (Work carried out
since 1928 in research Lab. of Dept. of Scientific and
Industrial Research), 314¢

Current trends in the American cosl tar industry
(Prospects for production of chemicals by coal
hydrogenatfon and hydrogen production from coke-oven
gas), 153

Decomposition of volatile groducts of the low~-temperature



carbanizatiaor cf ccal (Latcratcry scale experiments;
cartonizatiaon of high-valatile noncaking coal at 400—
€Q00; gases abtained at 5000 yielded prcducts at 7009
with raxirum hydrocartcn centent; additicn of steam
over activted carbon pramcted formaticr cf
hydrocarbons )}, 1ES

Dependence c¢f yield of ty-producte cn water cantent of
coal and carbenizing temperature (Asmonia and benzene
yields}, €7

beaulfurizetion during ccking preccess of coals
(Carbenizing tests carried gut at 400-1040¢ in presence
cf gaseouc reagents (N, Hy and C dioxide), active H
sources (tetralin, iscprcpyl alechol, cyclichexane), Fe
comgounds, and other desulurizing agents), 1483-

Nesulfurizatian of ccal during carbenizztiaone High—sulfur
Indian ccel (Remaval cf crganic S compounds)y 753

Development cf & methed far stabilizing the tar from saft
ccal high temperature coking (Amrcria—gassing method),
183

Nevelaoprents cf studies cn carbonization and gasification
cf fine ccal by fluidization process, 47Z€

Develcpment cf Dakota tignite. IX. Effect cf inarganic
raterialws an low—temperature carbonizaticn of lignite
(A1,(S04)3-184,0; MgCl.EHz0; CaClz; AICL3.6HL0;
FeCi,.6H,Cy &nd humic acid), 77

lievelaprent cf low-temperature carbonizaticn of brown
coal, 140

Develapment of cgal carbonization technology in India (8%
references J, 159

Develcpoent ¢f the lcw—-temperature carbonization of braown
coal (Histecrical review and description of German
plants ), 7107

Devolatilizaticn <f large caal pzrticles a= applied to
SziklaRozinek gasifiers (Carbarizing of coal and
gasificaticn cf resultent cake), 178

Diesel cil frem coal ter, €20€

Distillation of tar tc give gasoline, phenals, and
residue that is cracked to produce coke, crude oil, gas
aily and gases, 5703

I ffect of pressure and temperature upan the
characteristics af tare cohtained in the lcu-temperature
carbenizatian of breown ceal uncer gés pressure, 104

tffect of increzsed gas preszure upcn the low-temperature
carbonization of bituminous caals, 107

cffect of addition of dclarite ar carbonization and
combusticn of ccal (sulfur distribution), €%

Lffects of pressure ¢n lcw-temperature cartonization of
=olid fuels. Iy 7108

Effects cf crganic substance additicn to the ccal charge
on the yield of carbonizatian preducts (Addition of low
tempereture tar oil end fuel ocil}, 59

Electricity - a by-prcduct cf the lew-temperziure
carbcaization of cozl (Use of char fror law-temperature
carbcnization of oal propased for preducticn of
electricity), 163

Eliminaticn cf sulfur during carbonization ¢f coal, 404

Ethylene and ccal gas from the carbenizaticn of
bituminous ccals or lignite by injecticn ef liquid and
gasecus hydracarbons into coke avens, 157

Evatuztion af hituminous coals far gas making from
analysis, 64

Evaluation cf gas coals by analyzis (Labaratory process
for determining gas-making properties of coal), 65

Expansicn behavior of ccal during cartanization (211
references ), 130

Fluidized-bed low-temperature carhconization of biturincus
coal and thercal cracking c¢f the tar vapcrs, 176 (EN-
RI-7322)

Formation of aniwotropic mesophase from varicus
carbcnececus naterials in ezrly stages of
cartonization, 191

Farmation of low-volatile char and synthesis gases by the
carbonizatian of coal (Nco substantizl amcunt of tar
produced; pressures up to 1000 psi), 158

Farmatiorn of caoal tar during the high-temperature
carbonization of bituminous coal (Review with 47
raferences ), 150

Formation of methane in the process of carbonizing gas
coals (Mechanise of formation), 78

Fuel and pcwer (Review c¢f ccal, as related to economy of
the UK), 4982

Fuel processing fluidized teds (FReview of literature; €8
references ), 5070

Fuel research in India (Review aof research and
develcpment during 1954), 139

Future of carbcnisaticn and gasification (Review of
conditions in Great Britain and USA), 3563

Gas from low—temperature carbeonizaticn of bituminous
coal,y ites chzrescteristics, use, and further treatment,
108

Gas industry and the fuel problem (Carbeonizaticn of ccal
and chemical engineering practices invclved in
purificationy, storege, di=tributien, and utilizaticn of
gas), 94

Gas wanufacture. I. Process survey (Growth and
development cf British gas industry 1955-65 and major
coal-based gas-production processes (Lurgi,
carbonizatian, and water gas) are reviewed), 4947

Gas yleld during cebenizaticn of Tisco ccals (Gas
produced decrezses with increasing particle size of
caal charge; moisture content of coal does nat affect
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gas yielld), 4981

Gasegus and liquid fuel prcblem (Cracking methods of
Dubbs, Sabatier, and Mailhe), 7047

Gases liberated from Virginia cozls by thermal
decompositicen at variogus temperatures (Effects cf
carbonizaticn temperature on gas production), 7059

Gasification of carbonaceous solids, 4351

Gasoline from caal-distillaticn products, 5958

Gascline from the low—temperature carbonizaticn of
Zhurinsk coal (Determination of chemiczl corpesiticn of
gasaline), €9

Generation of synthesis gas with recovery c¢f aromatic
hydrocarbons, 5962

High-calarific-value gas frcm coal for pipeline
transportation (Gas high in methare prcduced from char
from low—temperature carbonization of czl at 800~
14000F, char treated with H and steam at 1200-20009F
and 50-150 atwm), 4967 )

High-low—temperature carbonization (Descriptiaen of Bussey
prccess), 73

High-temperature carbonization (Review cof existing
pasition), 118

High—temperature carbonization of coal. Effect of free
space above the charge on yields and preperties cf
gases and tars, 84

Hydrogen in coal (Chlorination and distillation of ceal
at 100 ta 9000), 75

Hydrcgenation in a2 homogenous phase (Hydrogenation of
coal tar from brown coal; production of alcchols
containing 8 C atoms), 2926

Increasing gas yield by crackiag, 71

Influence of inorganic constituents in the carbenization
and gasification af ceal: the liberaticn of ammoania
(Lime, CaC03z, and Fe oxide), 68

Influence of the ash content of brown cecal upan yields cef
extraction and low~terperature carbenizetion (Effects
af HC1 pretreatment), 7252

L and N process (0ils from low-temperature
carbonization), 60

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

Liquid fuels from coal, 1972 (Callection af 101 patents
in U.8.), 182

Liquid fuels made fror brouwn coal (Review ¢f praperties
of liquid fuels obtained from brown coal by law-—
temperature carbonizaticon, hydroagenation, and Fischer—
Tropsch synthesis), €775 i

Liquid fuel from coal cbtained by lcw-temperature
carbonizetion, 5771

Liquid fuels from coal, other fossil hydrocarbons
(Processes under development by different companies for
cammercial comnversicn aof ccal intc liquid fuels; :
economic analyses of coal and oil shale processing),
6803

Liquid fuel from coal cbtained by low-temperature
carbanization (Carbonization at 6008 by Cealite prccess
yields 18 to 20 gal of tar/ton of 36X volatile cazls;
from tar 3 gal of crude motor spirit is abtained), 93

Liquid fuels from tars by carbonization of coals in
hydrogen atmospheres (Fixed bed carbonizaticn of coal
at ca. 9509F in H at less than 1000 psig followed by
catalytic hydrogenation at 650~950¢ of tar), 6944

Literature of the coal carbonization industry (Reviews,
mancgraphs, and abstract collecticns stressed), 172

Low sulfur fuel by pressurized entrainment carbenrization
of ccal (Pressure carbonization at 19009F and 400 psig
mathematical model useful in predicting £ content of
chars), 190

Low sulphur fuel by pressurized entrainment carbonisaticn
af coal, 187

Low—temperature carbonization of bituminous coal as a
step in a2 series for the Fischer—Trepsch-—Ruhrchenie
synthesis, 103

Low~temperature carbonization (Review; economics), 123

Low-temperature carbanization of bituminous ccal, 129

Low-temperature carbonization, 117

Low—temperature carbaonization and hydrogenation of coals,
62

Low—temperature carbonizaticn. Modern practice on the
commercial scalee. ITII (25,000 tc 30,000 £t3/ton of low-
grade gas)y 63

Low—temperature carbenizaticn and the productian af
electricity in Germany, 3187

Low~temperature carbonizaticn gas: preperties, uses, and
manufacture (Review), 3378

Low-temperature carbonrizaticn of cczl produced most of
Japan's synthetic ¢il, 6215

Low~temperature fluidized carbonization in relation ta
energy production (Carbenization plant fer Alberta
subbituminous coals; 20 references), 151

Low—temperature carbonization of bituminous coal in
Germany (Characteristics of tar and gas products), 96

Low~temperature carbonization of coal in the presence of
Japanese acid clay. I. Effects of additicn af acid clay
upon the low—temperature carbonization of ccal (Cil
yields), 79

Low—temperature carbonization of bituminous ccal at gax
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works (Deacription of processes in Gerewany including
Kruff-—-Lurg{ process; Weber process; Hinselman prccess;
Berg process; Otto process), 92

Low-temperature carbonization of bjtuminous coal for the
production of solid, liquid, and gaseous fuels
(Properties and uses cf lcw-temperature tar, gascline,
gas, and liquefied gas}, 115

Losw-temperature tar and oil: properties and applications
(Prccessing by distillaticn, cracking under pressure,
hydrogenaticn under pressure, and sclvent extraction
with ethanol, SU,, or phencl), 26€9

Low-temperature carbonizaticn of ccal in conjunction with
the Fischer--Tropsch hydrccarben synthesis process
(Review), 99

Low-temperature carbonizaticn assay of some Chinese
biturincus ccals (Tar-cil and coke yields), 81

Merorandum on coal industry (From wmining tc marketing of
products including undergrcund gasification), 3668

Modern gas producers (Review; equipment), 4331

Modern methods of carbonization (Coal was carbonized to a
gas; yield of 19,300 ft3 of 425 BTU gas/ton), 121

Motor fuel (Hydrogenaticn cf crude benzine produced in
carbonization of brown coal is carried out at 3500 and
110 atm in presence of active C), 2512

Motor fuel produced frem ccal by three processes in
Germany (High-pressure hydrogenation of coal and
products reccvered frcm it: lcw-temperature
carbonization and extracticn; synthesis; low-temp.
carbonizetion, distilliaticn, cracking, and extraction},
5764

Motor fuel (Hydrogenaticn of benzine from low-temperature
cartenization of coal in presence of activated C for 3
hr. at 3500 and 250 atm), 98

New developments in the production cf town gas (Four
systems cof gas manufacture by carbonization plants are
described), 4299

New views in coal chemistry. II. The carbcnization
process (Discussion ¢f thecries cn mechanism of
carbenization), 80

Obtaining fuel from coal (Review), 110

0il and smckeless fuel frcm coal (Ccke used for retort
heating and water gas generation; gases used for
Fischer-Tropsch synthesis), 6044

Gn the gquesticn of low-temperature carbonization of coal
and the possibilities of utilization of low-
temperature-carbonizaticn products, 167

Origin of cocal (Critical reviews with many references),
2697

Fhysical and chemical reacticons of carbonizaticn (3000
ft3 gas/tar with heating value of 700 to 800 BTU and
oil yield double that of other processes), 122

Possibilities and experiments for decreasing the sulfur
content in ccke. I (Carbonization of ccal at 400-10000
with H as fluidizing gas), 1448

Power-coal gasification in plasmochemical flow reacters,
£187

Predicticn cf low-temperature carbonization properties of
coal in advance of mining. Report of investigations,
180 (PB--204 132)

Present status cf low-temperature coking in Germany and
its relation tc the German energy situation (Review
with §2 references), 112

Pressure carbonizaticen c¢f & high-vcilatile A bituminous
coal tc prcduce high-Btu gas (Ccal carbcnized in closed
system at €009 and 40-1200 psig; production ef tars and
oils eliminated by retaining vclatiles within system;
increase in pressure gave higher heating values and
lower production), 162

Pressurized carbonization of pulverized coal (Pulverized
coal cartonization in fluidized bed reactor at 2-10 atm
and up tc 7009; effect of pressure on yield cf volatile
matter was small), 171

Pretreatwent of ccal befcre carbcnization (Review with 80
references), 141

Primary gasecus products cf carbonization, 109

Precbless in the chemistry cf ccal (Extended review af
physical and chemical nature of constituents of coals),
7191

Producticn cf cils frcr high~temperature carbonization
processes, 5827

Procducticn ¢f high-value anti-kncx fuels by cracking low-
temperature ccal tar (aprrcx. 4509C and 7 atm and 17
atm; 1300 BTU gas), 7041

Production of synthetic moter spirit with special
reference to the Fischer-Tropsch process, 5836

Production cf gas containing high percentages cf hydrogen
and carbon monoxide (H sulfide removed by passing gas
over FeO c¢r 2n0), 175

Froduction cf oils from coal (Carbenization,
hydrogenatjon, and catalytic synthesis ), 5801

Production ef town gas with reduced CG ccntent (Gas
prcduced by ccal carbecnizaticn; CC converted to CG, by
stear 2and H o final content of 1% from about 12%), 4813

Products of carbonization (1009 fntervals up tao 12000,
119

Progress in the technique cf liquefaction of coal (Review
of hydregenation, cartcnization, and extraction of coal
and the Fischer--Tropsch synthesis), 5818

Progress in coal technclogy. Carbonization (Review of
high-temperature and low-temperature carbonfzation; 62
references), 127

Properties of tar from low-tempersture carbonization of
American seam coal (Flulidized carbonization of coal tc
produce char and tar; economic aspects), 2927

Reactivity of heat treated coals in air. Paper No. 19
(Effects of coal rank on reactivity), 184

Recent developments in coal utilization (Review of coal
carbonization, hydrogenation, and liquefaction products
(100 references)), 2262

Recent researches on and developments in the
carbonization of coal (Review), 124

Refining light products frcs the low-temperature
carbonization of coal, 7063

Refining of light oil from low-temperature carbonization
of brown coal by the Rostin-D.C.G.G. process, 111

Report of experimental work on the hydrogenation of
Canadian coal, coal tar, &nd bitusen for the production
of motor fuel. I. Batch experiments on the
hydrogenaticn and cracking of low-temperature coal tar
(Up to 572° using Cu, McO,, Fe oxide, MoS,, or MoOy + S
as catalyst), 2272

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

Review of mineral constituents of coal and their probable
reactions during carbonization of coal (23 references),
91

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

Separation of gases and sclids from a fluidized bed
(Reaction of stear with ccal at 700 tc 14000F), 12€

Small continuous unit for fluidized coal carbonization
(17 references), 169

Smckeless fuel and gas from moderately caking ccal
(Technical and conomic study used in planning large
carbonizaticn plant), 4948

Some aspects of fuel developments in the USA (Critical
review of ccal related processes), 3980

Some coal researches--their significance to the coal
{ndustry (Review of action of solvents, oxidizing
agents, and Cl on coal and coal carbonization), 87

Some works tests of benzene yield and laboratory tests cn
coal for carbonization, €8

Study of the tars and oils produced from coal, 7411

Sulfur behavicr and sequestering of sulfur coerpounds
during coal carbonizaticn, gasification, and combustion
(Theoretical, experimental, and practical problems
associated with desulfurization of coal), 1571

Supplying motcr fuels by the low-terperature
carbonization of bitumincus coal (Descrigticn of
general process and prcducts), 100

Symposium on low-temperature carbonization of noncaking
coals and lignites, and briquetting cf ccal fines. II
(Review with 3?7 references), 156

Synthetic crude oil frcm coal (Low-termperature
carbonization of coal followed by hydrotreating of coal
tar products), 6920

Synthetic crude ofl frem coal (Carbonization cf ccal and
hydrotreating of coal tar products), 6919

Synthetic liquid fuel and its importance for the Urai-
Kuznetzkii basin, S€96

Tar, gas, and char frcs coking and nonccking coal or
lignite (Preparaton of clean coal gas), 174

Tar losses in the carbcnization of brcwn coa! in the
Lurgi retort (Losses can be reduced tc & minisunm by
using coal frem only cne source), 4190

Thermal cracking of tars and volatile matter from coal
carbonizaticn (Cracking st 500-10000), 177

Utilization of the chemical energy of sclid fuels (Low~
calorific gas), 138

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

Variety and number of research projects stimulated by the
war, 6050

Water gas (Produced by simultaneous carbonization and
gasificaticn of coal in fluidized condition &t 900-
9500), 4257

Working of the Westvertical system (Yielding 80.53 therss
of stripped gas and 2.04 gal. of light oil for 3.28
tons of coal), 113

Yields in rapid coal carbonization (Mixture of finely
divided coai with N forced Iinto carbonization chasber
at 500-9000%; tar yield higher than predicted but gas
yield lower}, 147

COAL/CHEMICAL CCMPOSITICN

Chemical constitution cf coal, 7400

Chemistry and technology cf sclid fuels, 7053

Coal petrography: its application tc coal conversion, 58

Constitution of coal (Review; 307 references), 7422

Contribution to the study of the constitution of coal
(Pyridine and chloroform as extractants), 7197

Observaticns concerning organic and other forss of sulfur
in cosls containing large amounts of sulfur, 267

Some observations on the chemical constitution of coal.
The action of chlorine on coal. I1I. The action of
solvents, 7204

Studies in the composition cf cocal. The censtitution of
the ulring, 7412

Studies in the composition c¢f coal. Methods fcr the




raticnal analysis of coal, 7202
CCAL/CHEMICAL FREPARATION

Bureau of Mines publications on coal preparation, 1910--
€0 (Brief abtstracts af technical papers, information
circulars, reports cf investigaticnsy and bulletins on
coel preparation), 3€

Catalytic hydragenation of cozl (Fe chlerides, nitrates,
or sulfatee inmpregnated intao discrete cazl particles
and canverted into Fel}), 3121

CURL/CHEMICAL RADIATION EFFECTS

Technical developments in the USAEC process radiation
develcyment prcgrae (Use ¢f fissicn—praduct £ radiation
for hydrcgenation of ccal and coal products to preduce
liquid hydrocarben fueis), 2967

CUAL/CHEMICAL REACTIONS

Acticn of eteam on cocals. Study af superirposed
equilibriz, 5711

Catalytic hydrcgenaticn cf ccal with water recycle (Cozl,
H, a2nd water react in presence of Cc wmolybdate, Sn3 +
methyl iadide, aor Fe + ferrous sulfate and solvent,
boilling 600-9S09F at 700-7500F and 100-35CQ psig), 3030

Changes in the constitution and the caking pawer of cozl
during heating to the plastic stage (Study of reacticns
cccurring in coel with rise in tesmperzture)}, 7413

Coal~-ammonia-~oxygen reacticn: route tc ccal-based
nitrcgencus fertilizers, 7142

Caal gasificaticn (Reactlian c¢f aquecus slurry of coal or
coke with O above 18009F and 100 psig to praduce CO and
H), €182

Coalificaticn praocess (Effect=s af degree of
paluserizaticn upon rezctivity of coal), 7300

Dissimilar behavior of carben monoxide plus wazter and of
hydregen in hydrogenaticn (CO--water mixture compared
with H as agent for ccrversian aof lignite, bituminous,
and subbituminous coeal tc benzene-sclubtle ail), 69€8

GCas productian froem steesm, air, and ccz2l (£lag producticn
minimized by passing through the het fuel alternate
streams of steam containing legs than 10%¥ U and more
than 25% C; process reduces steam consumpticn), 4933

Heat aof rescticn of hydrogen 2nd ceal (Repcrt on heat of
reaction ¢f H and various percent gasified coal far
1000-1500CF and pressures vp to 1500 psia; heat of
reaction fcr pretreatwent ¢f ccal; heat capacity of
chars), 5025

Infivence cf residence time, teryperature, and steam
concentratiaor on coal-sieam gesificatian reactions,
5099

Influence cf carbanizaticn gase: on bituminous coal under
pressure, 4986

Interacticn cf water vapcr with the cartcn of solid fuels
under pressure (At higher pressures, yield of gas frerm
acticn af steam on he¢t € increzses, but gercent
conversicn af Hy0 decreases), 7427

Reaction of hydrogen and oxygen ators with carbons and
coels (Review with 3E references), 7430

Reaction of coel with steam at high pressures
(Experiments with bench-sczle apparatus tc produce high
Btu gas from coal; 12 references), 5080

Reactivity ¢f ccals in high-pressure gasification with
hydragen and steam {(Rates af reaction cf coals and
chars with H, stess, and steam——H wixtures weasured at
presesures up to 2500 gsig and temperatures toc 17009F),
4877

Removal of sulfur from ccal by treatwent with hydrogen.
Phase I. The effect cf cperating variaties and raw
saterial prcperties (Effects aof reaction teperature,
pressure, reaction time, sclvent type, and salvent tc
coal ratic; ccal-sclvent slurry caused tc react with H
at high temperatures and pressures in autaclave), 1990
(NP-20075)

Separstion cf gases and sclids fram a fluidized bed
(Reection of steam with ccal at 700 to 14009F), 136

Water-gas generation (Reaction of steam and solid,
liquids ¢r gaseous fuel in a shaft generater surrcunded
by 2 szit melt bath tc generate H and CO), 3273

COAL/CHEMISTRY

Coal as A raw waterial (Lecture with 60 references), 2870

Frenz Fischer and the cheristry of coal (A review of
Fischer's work), 7421

Recent coual research and c¢cal chemistry in the future
(Review with no references), 53

Heview cf chemicsl nature cf coal and chemicazl aspects of
the utilization of ccal fer nydrcgenation, coking,
cambustion, and gasificaticn, 3179

CCAL/CHLCRINATION

Hydrogen in coal (Chlorinatian and distillatien of cecal
at 100 tc 9000), 7§

Some caal resesrches—-their significance ta the coal
industry (Beview of actian af =solvents, oxidizing
agents, and Cl on coal and coal carbonizetion), 87

Studies in the composition of cozl. The constituticn of
the ulmins, 7412

COAL /CLEANING

gir polluticn ccntrol technclogy and costs in nine
selected arees. Finel repcrt (Cost data), 1777 (PE--222
746/0)

Coal cleaning plant prctaotype plant specifications. Part
7y 1480 (PFE-196632)

Ccal cleaning plant prototype plant design drawings. Part
B (For desulfurizaticn af ceoal), 1478 (PB-196633)

Ewtimation of the efficiency af desulfurizing coals
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during cleaning (Determination of efficiency af ccal
desulfurization), 1€83
COsL/CTKING

Behavior of mixtures of fat coal and gas coeal during
coking (30 references), 7109

Behavior of pyritic and organic sulfur during the ccking
of coals, 909

Catalytic effect of additions of organic and incrganic
substances on the remaval of sulfur in the coking of
coal (Catalytic elimination of S in coking prccess by
additian of inorganic compounds such as MgCOz, CaCl,
Al,04, NH,Cl, and CuCl;), 1086

Cozl conversicn (Twc-stage process; in first, finely
divided cozl is suspended in liquid coke-gven product-
(at 8719) in contact with H; in second, finely divided
caal ig liquefied at 427-516° under 141-703 atm; H is
recycled), 7009

Coal liquefaction (Liquid hydrccarbens gprepared from coal
by solvent extraction, hydrogenations 2nd coking), €91E

Ccking process and apparatus (Recovery of distillates and
swckeless fuel residue), 23

Compariscns of methods for determining the caking pcwer
af coal (Mervice-—-Kattiwinkel, Merviece-—Gabinsky, and
Marshall——Bird tests), 7396

Remarks concerning the future of ccal chemistry
(Biscussion with 11 references), £083

COAL /COMBUSTION

Air pollution control at the Northern States Fower
Company Sherburne County Generating Plant (Review of
design, operation,'ecancmics, and emissicn contreals of
low=-sulfur cozl—-fired electric generating plant;
discussion of solid waste and effluent dispcsal
methads ), 1E42

Apparatus for burning sulfur containing fuels (Heduction
in amaount of § oxides in gas emitted to atmasphere;
combustion apparatus), 208§

Apparatus for burning sulfur-containing fuels. Patent
application Na. 315 445, 1822

Bureau of Mines Energy Program 1971. Information circular
(Environmental aspects of the extraction, processing,
and utilization of caal), 45 (PB--211 45€)

Chemistry and physiecs of combustion, gasification, and
metallurgical pracesses (Reactions include MnC, FeC,
Fe,Oay or Fezl, with CO), 3529

City gas from coal by selfignition in 2 genmerator (Gas
generatar is charged with coal, sealed, and pressure
increased ta 30 atr with superheated stedm), §4Z3

Clean power from caal (Review with &3 references), 7157

Clean power systems using fluidized-bed combustion, 7173

Coal combusticn and gasification in 2 commercial cyclone
apparatus, S111 .

Coal gasification. Two~stage coal combustion process
(Two—stage coal ccmbustienr pracess ccnsists of
dissolving coal in molten Fe where ccal-fixed C and §
are required, and coal volatiles cracked emitted as CO
and H), 533E

Coal gasification: two—stage cozl combustian pracess,
§5445

Coal gasification: equilibrium problems in high—
temperature combustien, 5442

Cozl research in 1970 (Review of mining, preparation,
liquefaction, gasification, combustion, 2nd enviramnment
cantraol ), 6942

Combustion of coal in a bed of filuidized lire
(Regenerative limestcne process for fluidized bed ceal
combustion and desulfurization; pctential for air
pollution contrel is goed), 1852

Combustion of sulfur~ccntaining ccal (Gases purified by
passing S—containing fuel and O under surface of both
cantaining melted CaC and Fej § reacts te fcrm CasS that
is remaved and processed to give S or H sulfide), 7182

Combustion and gasificaticn of pulverized ceal in a model
cyclone generator, 4332

Combustion of high—sulfur coel in a fluidized bed reacter
(Combustion takes place in reactor comprising
gasification, combustion, and heat-recovery zanes;
fluidized bed of cal and limestone; effluent within CC;
CaS produced), S24€ .

Combustion of ccal in subterranean depasits (Injection
pressure of combustion~supporting gas, usualiy air,
contrals amount of flammable gas and coal tar liquids),
5247

Direct combustion of high-sulfur ceal using today's gas
turbines (CFU-400 waste disposal unit ccnverted tc
coal-burning unit), 19

Bistribution of sulfur in the combustion of coal and
cake, 268

Effect of addition of dclomite en carbonizaticn and
combustion of coal (sulfur distribution}, 69

Evaluatian of the fluidized bed combustion prccesse
Volume III. Appendices, see alsc Volume 2, FB~-212 960
(Evaluation of fluidized bed combusiion for steam—pawer
generation), 1614 (PE--212 152/2)

In situ coal gasification (Air supplied te burning cocal
seam until temperature is at least 18329F after which
steam is supplied with 2ir to maintain less than 26000F
in seam), 5054

Kinetics of hetercgenecus reactioms during cosbusticn of



CCAL/CCMBUSTICN €30

solid fuele (Review describing techniques fcr measuring
combustion kinetics; 22 references), 7158

Low-sulfur coal: the fastest gumr-ugp in the West, 2110

Matheratical mcdelling ¢f the limestcne-sulfur dioxide
reaction in a fluidized-bed corbustor, 1961

Fethods ¢f reducing emicsion of oxides <¢f sulfur frerm
coal (Abscrptcen of S cxides by alkalized alumina at
€2ECF; Reinluft process; catalytic cecnversicn of £C, to
S0; resulting in formaticn of H,SC,), 1369

New systers for clean pcwer (Ccal gasification and
methcds fcr ciean combusticn), 5245

Pewer frce coal. 1li. Combustion contrcls and pcllution
contrcls, 2139

Froceedings aof interrational ccenference cn fluidizec-bed
cortustion (znd) (Ccllecticen of 22 papers), 1533 (Pd--
214 75072)

Prccess and apparatus for burning sulfur-containing fuels
(Regeneration of sulfur oxide acceptors), 193z

Recent investigations cm the ccabusticn and gasificaticn
cf beds ¢f sclid fuels (Review ccvering 1944-48; 31
references), 2€E9

Reducticn c¢f atmospheric pcllution. Volume 2. Appendices
1-3. Final rerort Jun 1970--Jun 1971. See also Volume
1, PE~-210 673 and Vclume 3, PB--210 675 (Reduction of
SO, nitrcgen oxide, &nd particulate ccntents of flue
gas by fluidized bed ccmtusticn of coal), 1595 (PE--210
€74 )

Reducticn cf atmcspheric pclluticn. Volume 3. Appendices
4-%9. Final regort Jun 1970--Jun 1971. See also Volume
2y FB--210 674 (Reducticn cf SC, centent of flue gas by
fluidized bed combustion cf ccal), 1S9 (PBR--210 €75)

Reducticn cf atmospheric geclluticn. Volume 1. Main
repcrt. Final report June 1970--June 1971. See also
Volure 2, PB--210 674 (Reduction of SJ,, nitrogen
oxide, and particulate emissions in flue gas by use c¢f
fluidized bed coal combustion precess with added
limestone or dolomite), 1597 (FB--210 673

Regenerative limestone process for fluidized bed coal
combustior and desuifurization (Lime in bed reacts with
S dioxide and 0 to form Ca sulfate), 7167

Bercval cf sulfur oxides frcr gases containring carbcn
dioxide (Gases from ccmbustion of coal or during
preducticn of synthesis gas washed with aqueous
(NHy}2SCay (NH, )2SC3y NH,HSG3, and (NH,)»CCy), 1273

Research ¢n develcpment cf ccmbusticn of coal by
gasificaticn (Discussicn c¢f feasitility of utilization
of low-grade coal as raw material), 4977

Review of chemical nature cf coal and chemical aspects of
the utilization of coal fcr hydrogenation, coking,
combustion, and gasification, 3179

Role ¢f mineral constituents of coal on combustion and
gasification (Review with £8 references), 3510

S0, free two-stage coal combustion process (Coal S is nct
axidized under reducing conditions existing during
combustion), 1745 (PB-211€£€8)

S0; free two-stage coal combustionr process. Appendices.
Appendices tc PBE--211 888 (Economics study; equiprent
design and c¢peration fer ccal gasification process for
electric power plants in which coal is injected into
wolten ircn tc produce carbon moncxide), 5307 (PB--216
329/3)

S0, free twc-stage coal comtusticn process (Removal of
sulfur fror ccal under reducing conditions existing
during combustion), 1752 (PB--211 888)

Solid fuel research (Review ¢f sclid fuel research as
well as fundamental research on ccrbusticn in fluidized
bed, extracticn of chemicals from coai tar and
producticn of metallurgical coke, nonfuel uses of cceal,
€.g., solvent extraction and hydrogesificaticn at high
temperatures and pressures), 39

Stoichiometric analysis of the processes of combustion
and gasification of solid fuels, 4279

Studies of the fluidized lime-ted cocal ccmbustion
desulfurizaticn systes. Part 1. Design of the high
pressure fluidized bed combustion lime regeneraticn
pilot unit - The FBCR Miniglant. Part 2. Factors
affecting ncx formaticn and control in fluidized bed
costustien. Final repcrt 1 Jan--31 Dec 1971, 1617 (PB~-
210 246)

Study of characterizaticr and control of air pollutants
from a fluyidized~bed cozbustion unit. Carbon=burnup
cell (Removal of SO, from flue gas by injection of
lirestcne intc combusticn chamber), 1699 (PB--210 828)

Sulfur behavfor and sequestering of sulfur compounds
during coal carbonization, gasification, and combustion
(Theoretical, experimental, and practical problems
dasaciated with desulfurization of coal), 1571

Sulfur distribution in the combusticn of cecal and coke in
the light of recent results of research on sulfur
compounds of celcium and magnesium, 7414

COAL/COMPARATIVE EVALUATIGNS

Coal geains favcur as new scurce for liquid fuels (Ccal
has taken lead over shale cil as supplementary source
of hydrocarbon energy in the USA; economics ), 6839

Low-sulfur ccal: the fastest gum-up in the West, 2110

CGAL/COST

Engineering study and technical evsluaticn of the
bituzinous ccal research, Inc., two-stage super

pressure gasificaticr prccess (Ccncept has teen
reviewed and is judged tc be theoreticslly sound and to
offer genuine practical advantages in ccal gasificaticn
although it has not yet teen demcnstrated), 2130 (GOCR-
RDR-60)

CCAL/CRACKING

Extracticn of liquid hydrocarbons from coal (Use c¢f
aromatic sclvent under hydrocracking conditions), 733¢€

Fydrocracking of Montana coals through the use of massive
quantities cf molten salt catalysts, 7175

Hydrocracking of tars and cther high-mclecular-weight
hydrocarbons (Process for gasoline prcduction from
high-molecular-weight comgpounds gcor in H (cocals, heavy
sulfurized crude cils, etc.) carried out in fluidized
bed of fine particles c¢f char or ccal; solic¢ material
must be pulverized and mixed with sclvent pricr to
being fed intc reactcr), €€20

Influence of varicus factcrs on the yield c¢f by-products
in the laboratory carbonization of coal at high and lcw
temperatures, 126

Liquid fuels froo coal, 689¢

Plant fcr coal hydrocracking, 2999

Producticn of benzine and colloidal fuel residuum by
direct cracking of coal-oil fuel, 5€99

Use of melted salts of metals as catalysts for
hydrogenation and cracking of coal peptizates. II.
Catalytic properties of melted tin{Il) chloride (Coal
peptizate hydrogenated and cracked at 4500 and initial
pressure (2C0) of 8BS atm; activity of Sn chloride twice
that of Zn chloride), 3048

COAL/CRUSHING

Preparation characteristics and desulfurizaticn potential
of lowa coals (High £ ccntent (4.2-10.4%); organic S
was 0.8-3.8%; pyritic S ccntent reduced ty crushing and
washing), 1894

CCAL/DECOMPCSITICN
Chemical constitution of coal, 7400
COAL/DEHYDRCGENATION

Catalytic dehydrogenaticn of coal. II. Reversibility of
the dehydrogenation and reduction of coal (Coal reduced
at 110°9C with Li ethlenediamine and dehydrogenated at
3479C with Pd on Ca carbonate as catalyst and
phenanthridine as vehicle; H removed frcm coal by
dehydrogenation can be only partly restored by
reduction although H added to coal by reduction can be
completely reroved by dehydrcgenation), 2991

Catalytic dehydrogenation of coal. Fart 7. The effect of
some catalyst variables, 7184 .

Newest findings in the hydrcgenaticr and dehydrogenation
field i{n the medium-gpressure range (Production of high
octane value gasoline by hydrogenation of brown coal
tar), 2871

COAL/DEMINERALIZATICN

Remcval of mineral matter including pyrite from coal.
Patent application Nc. 354 023 (Treatment of coal with
aquecus alksli at about 175-300°C fcllowed by
acidification with strong acid), 2002

Rewoval of pyrite from coal by dry separation methods.
Report of investigations, prepared in cooperation with
Morgantown Energy Research Center, WV (Reduction of SC,
emissions from coal-burning power plants by remcving
pyrites from coal prior to burning; equipment), 1978
(PB--221 627/3)

COAL/DESULFURIZATION

Actions ¢f different catalysts on desulfurization of
Assam coal (8% 1b. NaCl1/100 1b. coal gave 80%
desulfurfzation when carbonized at 8500 for 6 hr.), 841

Air pollution and the coal industry (Lesulfurization of
fuels and flue gases), 1417

Apparatus for autcmatic rescval of pyrites frcm coal
pulverizers, 1433

Apparatus and method for desulfurizing and corpletely
gasifying coal (Patent), £625

Apparatus for drying ccal (Fatent), 2129

Applicability study. Coal gasification process. Final
report, £288 (PB--208 944)

Assessment of SC, control alternatives and impiementation
patterns for the electric utility industry, 1937 (PB-
224119-8-GA)

Attempted removal of sulfur from coal and ccke (NCNE ),
1353

Bacterial oxidation in upgrading pyritic ccals {Resmcval
of pyritic sulfur during agglomeration by treatwent
with Thiobacillus ferroxidans), 2070

Basic methods of removing sulfur from coal (Review of
methods; electrostatic, thermal treatment in absence of
0 to give H sulfide, leaching with ascids or alkalines,
and leaching in presence of ferrcbacillus ferroxidans;
34 references), 1500

Behavior of coal pyrite during flotaticn and practical
aspects of flotation-desulfurization of coals (Optisur
conditicns for flotetion-desulfurization of a coal are
alsc optimum for flotation deashing), 1255

Behavicr of sulfur in the process of coal chlorination
(Removal of S (particularly SO,--) from coal by
chlorination), 1145

Behavior of sulfur compounds in coal during treatwent
with a solution of sodium in ammonia (Sawples of cosl
treated at -35 to -40% under dry N; treatsent reduced
amount of S present as pyrite and as organfic
compounds ), 1456




Binding sulfur in the pracesc of energy generation
(Gasification of coal in the presence ¢f delcemite
reduces sclfur content cf geas; cczl pyrolysis in the
presence of hydrogen and calcined dolarite Ie discussed
2ls0), 1€3¢

Cartenizing and desulfurizing ccel (Simultanecus
cartonization and desulfurization in noncatalytic
process inp cyclone reactcr, heating tc abcut 8if0
reacting with gas centaining cver 20 woleX H at up to
21 etrm),y 3113

Catalutic effect cf additicns cf crganic and inorganic
<ubetances cr the rercval «f sulfur in the coking of
ccal (Catalytic eiliminatian af £ in coking process by
zdditicn of inorganic cempeunds such as MgClgz, Cal,
Al,Lsy NH,Cly 2nd CuCl,), 108€

Chevical desulfurizaticn of ccal: report of hench—-scale
developmentss Volume z. Finzl rezcrt (Meyers process),
192€ (FE-221406-2)

Chemical desulfurizaticn of cazl: repcrt of bench-scale
develogments. Volume ¢ (Using aquecus feric salt
sclutions}, 1917 (PB-22140€)

Chemical desulfurization of cozl. Repart aof bench—scale
development=. 2 (fppendix to Val. 1; includes computer
progrems for analysis of leaching preesses and results
cf labcratcry experigents), 18EBE&

Chemical desulfurization of ccal. Heport af bench-scale
developments. 1 (Desulfurizaticn cf cozl by Meyer's
process in which pyritic £ is ¢xidizea as elemental S
and 2= Fe sulfate; preliminary design and cost estimate
fer 100tcnshr desulfurizatian plant), 1887 *

Chermical desulphurisaticn cf caal tc meet pollution
control standards (Fegcvel of pyritic sulfur by Meyer's
prccese using ferric sulfate s=cluticn), 2097

Chemical desulfurizaticr c¢f caal: repcrt aof bench—scale
developments. Volume 2., Finel repcrt. See 2lsg Volume
1y PE--221 405 (Computer praograms far analysis of leach
processes; tables), 1925 (PE--221 406/2)

Chemica! desulfurizaticon of coal: rzperi of bench-scale
developments. Volume 1 (Use of aqueous ferric salt
solutions), 1915 (PB-221445)

Chemical desulfurizaticn af coal; report of bench—scale
developments. Volume 1. Final repart (Meyer's pracess;
£Q0 te 1309C; 1 to 10 &tx; and cozl sizes of 1/4 in. tc
100 mesh), 1916 (PB-221405-4)

Chemical desulfurizaticn of cocal: report of bench-scale
develogments. Volure 1. Final repcrt. See alsoc Volume
2y FB-—-221 40€ (Meyer gprccess for oxidatian of pyrite S
by ferric ccrpounds tc scluble fors), 1913 (PE—--221
405/4)

Chemical remcval of pyritic sulfur from coal (Aqueous
ferric salts selectively oxidize pyrite £ to forms that
can be removed by vapcrization, steam, or solvent
extracticn}, 1891

Chemical removal of ritrogen znd crganic sulfur frer ccal
(Ce¢HegNO; appears to be ma=t efficient salvent for
removal of organic S; particle size has nc discernible
effect), 1€7€

Chemica) removal of nitrogen and carganic suifur fram
coal. Final report (By sclvent extraction using weak
organfic acids, nitrobenzene, and strong inorganic
acids), 1567 (PB—204 863)

Clean power sysvtems using fluidized-bed cembustion, 7173

Ccoal. Black magic (Technclcgfies of coal desulfurization,
coal gasification, and sulfur dicxide emisgian centrel
asre described)y, 1765 (PB--213 (32/€)

Coel and sulfur dioxide pollution. Preprint (Methods for
reducing SC; emissions), 1411

Ccel &nd the present energy situation, 2126

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

Coal cleaning plant prototype plant specifications. Part
7, 1480 (PBE-196€32)

Coal cleaning plant prototype plant design drawings. Part
8 (Far desulfurization of coal), 1478 (PE-196633)

Ccoal canversian (Twc~-stage process; in first, finely
divided coal is suspended in liquid ccke-oven product
(at 871%) in contact with H; in second, finely divided
coal is liquefied at 427-516° under 141-703 atm; H is
recycled), 7009

Coal dewineralisation by magnetic farces (Removal of
pyritic sulfur), 2094

Coal desulfurization fn a fluidized carbonizer (Bench-
scale expariments; coal centaining 4.90X% S; crganic S
reduced less than pyritic and sulfate S;
desulfurizaticn imgroved by reducing particle size of
coel ), 1080

Coal desulphurisation: costs/procasses and
recommendations (Low terperature pracess to remove
pyrite and same organic sulfur from ccal), 2101

Coal desulfurization (Reduction n pyritic S), 1534

Coal desulfurization (Ccal treated in reducing atmosphere
in fluid bed reactor to partizlly devolatilize it,
remove all moisture and some H,S and STz ), 2043

Coal desulfurization aspects of the Hygas process, 1690

Ccoal gasificaticn: molten malt processes for sulfur
esissian control, 6444

Copbined wet and air preparation process for pyrite—
containing brown coal of the Brunswick coal mine in
Helostedt, 11392

Cosbustian of ccal in & bed 6f fluidized lime
(Regenerative limestcne prccess for fluidized bed coal
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combustion and desulfurization; pctential fer air
pallutien control ic good), 1852

Cantrol of sulfur emiscions from cowbustion pracesses
(Review with 110 references), 1540

Controlling SOz emissians from coal-burning boilers:
status report, 1751

Conversion of caal sulfur to valatile sulfur compounds
during carbonization in streams of gases (Sulajr
elimipnation with varcus gases at i0009C), 33¢

Desulfuration of the Jiu Valley coal by mechanical and
magnetic methods (Coczl contains 2.8-3.28 &, which is
usually retained in ccke made fror it}), 1389

Desulfuration of coal (Study of main reactione involved
in removal of S from cazl during distillaticn), 236

Desulfurization of ccals (By cxidation of sulfurocus
compounds by means ¢f a mixture of G (air) and steam;
net suitable for coking ccals), 536

Desulfurization of unclassified coal fines by means cf a
combined gravity—-flctaticn methed {Flecwsheet and
nurergus tables of datea), 960

Desulfurization of coal and coke (Relation between §
cantent of coal and of coke reviewed; practical
possibilities of desulfurizetion by reaction with gases
in large-scale coke ovens are swrall), 97&

Desulfurization of soft ccal, especizliy ccal washings
(FPrecipitation of pyrite from coal-water suspensian),
1499

Desulfurizing coal, especially tc recve pyritic sulfur
(Pyrites converted by 5% nitrié acid tc Fe(III)
sulfate; process temperature is 789), 1527

Desulfurization. 4. Taking cozlfs sulfur out (Review with
no references), 1683

Desulfurization of coal in the course of beneficiation
(Rzlationship between coal size and S content), 683

Desulfurization of fuels with calcined delomite. 1.
Introduction and first kinetic results, 1667

Desulfurizing fuel via metal oxides (Reactian rate
studies relevant to desulfurization of ceoal or oil
before complete combustion; § in converted to HzS which
is remcved by reaction with metal oxide; £ fraw metazl
suylfide can be recovered as SG; or §), 1488

Desulfurization of cozl during cerbenizaticn with added
gases (Remaval of 5 in all forms by addition af NHs, K,
or N), 734

Desulfurizing and coking high—-sulfur cozl (Conversien of
S to H sulfide, which is drivenrn off), 1388

Desulfurization of coal (By heating far 12 to 16 hrs at
3500 under 610 wm in a current of air and steam), §£13

Desulfurization of caoke {Coal or cake treated, prior te
heat treatmenty with 0.5-20% inorganic or hydroxy acid,
and (or) mono— or dibasic crganic acids contzining not
more than € C atoms), 1414

Desulfurization and concentration of coal (By addition cf
1% CaCO3, NaOHs NapCCz, or MgCOz), 1033

Desulfurization of coal and coke by chemical and
physicochemical methods (Desulfurization by heating wes
found tc be the most eccnomical means for decreasing S
cantent of coke), 1203

Desulfurization of coals and cokes (Review aof processes
for remaoval of inorganiec & fram cgal befgre
carbonization or cerbusticn znd these that rerove
organic and inorganic 8 during coking or frcw fimished
coke; 41 references), 1492

Desuifurizaticn of scome high—-sulfur Tertiary coals of
Asgsam. I, Laborateory wmetheds for reducing sulfur
cantent of the coke (Use ¢f NaCl cr NH4CI,
hydrogenation and quenching), 639

Desulfurization of coal (Treatement of some cozls with
aqueous Fe3t solution removes 40-75% of S content
through nearly complete oxidation of pyritic §), 1677

Desulfurization of coal and petroleum. A biblicgraphy
with abstracts, 1997 (NTIS-WIN-73-17)}

Desulfurization of coals at low temperatures by gasecus
desulfurizing agents. I. Attempis to desulfurize
certain coals from the Yiu valley by oxidationr in a
fixed bed (Praocess fecr desulfurization of noncoking
coals by air-stear mixture}, 1245 .

Desulfurizing coal (At 300-500 psi and 300-3500), 942

Desulfurization of ccal by salt flsctatior (Laboratery
experiments on flctatian ¢f cocal (0.5 mm) with NaCl
solutions of different concentraticns), 1260

Desulfurization of Donets Basin ccals by flotation
(Flotation inefficient in desulfurizing pyrite coals),
1322

Desulfurization of coal during coking by the action of
hydrogen (Cocal sample heated in quariz tube in current
of H while increasing temperature from 350-400C tc 8500
at rate of §%/min), 115E&

Desulfurization of coal (Treatment with steam——cil at
3500C), 540

Desulfurization of high-sulfur Indian coals. III (Using
steam, coal gass H, or NHz), 87¢C

Desulfurization of high—sulfur coals by hydreseparaticn
(Modification of centrifugal separation of coal fines
in heavy medium, slow-moving centrifugal thickeners;
removal of Sl.1% of sulfide S, 85.3% of sulfate §, and
19.4% of organic S§), 1428

Desulfurization during cocking process of coals
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(Carbontzing tests carried out at 400~1000° in presence
of gaseous reagents (N, H, and € dioxide), active H
sources (tetralin, iscpropyl alccohol, cyclchexane), Fe
compounds, and cther desulurizing agents), 1453

Desulfurization of high-sulfur Indien cosls (Use of Na
s{licate, Si0p,, hydrated Al 05, bauxite, MgCl,, CaCl,
and NaCl as catalysts), 919

Desulfurizaticn of ccal (Ccal fines or concentrates
voistened with chemics)l cxidizer equivalent to 0.5X
hz0,; coal is dried and magnetically separated), 1094

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

Desulfurizaticn of coals by use cf cancentration tables,
1418

Desulfurization of cocals during their sermicoking by coke-
heat carrier, 1382

Desul furization of coals frcm Vaeles-Jiuluf by centrifugeal
separation, 1445

Desulfurization by means of destructive hydrogenation
(Review; €1 references), 376

Desulfurization kinetics of energetic coals (Steam-air
mixture used under fixed-ted cenditions), 1320

Desulfurizaticn of coal (Mixture of equal volume of S-
bearing ccal and calcined limestone treated with H in
fluidized bed at 600-8000 and 1 atm; mcst pyrite S, ca
34X organic S, and scme sulfate S removed), 1701

Desulfurization of power plant ccal by suvitable methods
in preparation plants, 1&84

Desulfurization in the gasificaticn of coal (By
condensing Fe carbonyl on the coal pricr to
gasification), 893

Desulfurization of coal and coke (Feduction c¢f S content
of coal by blending with coals of low § content), 969

Desulfurization of coal during carbonizaticn. High-sulfur
Indian ccal (Removal of organic S compounds), 753

Desulfurization of coal. II. Large-scale tests (Remcval
of S as SO, by passing an air-steam mixture at 350C and
670 rmw ), £10

Desulfurization of Rcwanian titumincus coal. IV. Effect
of inorganic additions on the retention and form cf
sulfur in coke fror bituminous ccal from the Jiu Valley
{Desulfurization by additicn of 5-20% Cal before
carbonization), 999

Desulfurization of ccal with some cxidizing reagents. I.
Desuifurizaticn by treatment with chlorine gas and
hydrogen percxide (Desulfurizatior at room
temperature), 1454

Desulfurizaticn of ccals and chars by treatment in
various atmospheres between 400 and 6002 (Coa2is ranged
from anthracite to subbituminous; order cf efficiency
of desulfurizing gas is air, steam—-CC mixture, CO, N),
168¢

Desulfurization of cocal-oil mixtures by attrition
grinding with activated ircn pcwder, 1420

Desulfurize ccal (Treatrent cf coal with caustic soda
solution decreased S content frow 4 to 1%), 1570

Development cf the prirary energy ccnsumption and future
wmeans of refining and application of hard coal
(Discussicn cf processes fcr treating hard coal), 5402

Dry prccess for removal c¢f gyrite freom ccal (Separations
by particle size and particle rass), 1537

Dry separation of pyrite frem coal (Use cf centrifugal
and electrostatic methods), 1682

Econcmic evaluation c¢f & prccess to preduce ashless, low-
sulfur fuel from coal, 1487 (EN-286)

Economic feasibility study of coal desulfurization.
Veiure I, 1379 (PB-17684F%)

Econowic feasibility study cf coal desulfurization.
Voluwe I1, 1378 (PB-17684€)

Effect of mclten caustic on pyritic sulfur in bituminous
coal (Pyrite S converted to sulfides that are soluble
in molten caustic and are completely removed), 13€1

Effect c¢cf temperature and mcisture content of [iron]
oxides [fcr use in purificstion of coal gas]), 308

Effect of the heating rate cn the desulfurization of
coals during coking (Reduced coking rates at 300-400°
and 400~-600°% contributed to desulfurization of coals),
1692

Effect of stear cn the desulfurizaticn of coal in
presence cf different catalysts (Si0,, Na silicate in
jelly form, hydrated Al,;0; and bauxite as catalysts
Si0, better than other catalysts), 836

fffect of a Raney nickel catalyst on the desulfurization
of Donetsk coals (Used to desulfurize crganic and
inorganic compounds), 150¢

Electrecphoretic-specific gravity separation of pyrite
frorm coal. Laboratory studies, 1532 (BM-RI-7440)

Elimination of sulfur from coal with molecular hydrcgen,
1139

Elimination of sulfur fror ccal ty microbial action
(Increase in cxidation of pyrites by Ferrobacillius
ferrooxidans), 1227

Energy in the chemical and petrcleur processing industry.
More recent results in the field of coal treatment (Wet
and dry ccal desulfurizaticn methods), 1458

Engineering, eccnomic, and pcllution control assessment
cf the Meyers process for removal of pyritic sulfur

from coal, 1651

Estimation of the efficiency of desulfurizing coals
during clesning (Determination of efficiency of coal
desulfurization), 1692

Evaluaticn of ccal cleaning processes and techniques for
removing pyritic sulfur from fine coal, 1712 (PB--~210
821)

Evaluation of catalysts for hydrodesulphurisation and
liquefaction of coal, 208€

Evaluation of coal cleening processes and techniques for
removing pyritic sulfur from fine coal, 1473 (BCR~L-
339)

Evaluation of coal cleaning processes and technigques for
removing pyritic sulfur from fine coal, 1512 (BCR-L-
362)

Evaluaticn of coal cleaning processes and techniques for
removing pyritic sulfur fror fine coal, 1582 (BCR-L-
404)

Experiments on the removal of sulur from ccal and coke,
1380

Extraection treatment c¢f ccal (Using hydrogenated
naphthalene and pyridine, washing with NaOH, hesting to
>150°C in presence of 2n0), 591

Feasibility study - hydrodesulfurization of fuels under
corona discharge catalysis (Hydrodesulfurization of
bituminous coal by corona discharge cataiysis), 1373
(PB-185466)

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 ccal preparaticn program, 1698 (PB--208 015)

Flotation possibilities of high-sulfur cocals, 908

Flotation of pyrite frecm ccal: pilet glant study. Rept.
of investigations, prepared in cccperaticn with
Pittsburgh Energy Research Center, PA, 2037 (PB--224
£71/0)

Flotation of pyrite frecm ccal (Remcval c¢f pyrites from
coal by 2-stage froth flotation), 2141

Flctation of coals of high sulfur content (Effects of
Cr(NOj3 )3, FeSO4y KMnC,, CuSO,, and Na,Si0; cn
floatability in relation to removal of sulfur comgcunds
and pyrite), 1071 -

Flotation of pyrite from ccal. Pilot plant study (70-90%
of pyritic S in coal may be separation by 2-stage froth
flotation with K amyl xanthate collector), 1889

Fiotation of pyrite from coal. Pilot plant study
(Tabulated and graphic results plus pilct plant
flowsheet and photograph ¢f flotation cells in
operation), 1893

Flotation of pyrite frcm coal. Patent application No. 279
903, 1753

Fluidized-bed desulfurizaticn of ncnecking coals (Air-
steam treatment of ncnecking coals in fluidizing
chamber}, 1218

Fluidized-bed (with oxidants) desulfurization of
nencoking coal for producing metallurgical coke {Review
of Literature on desulfurization of coal; physical
methods are unsatisfactory), 13S0 _

Fuel- or flue-gas desulfurizaton frowm the point of vieu
of power station operation (9 references; review of
future energy situation), 2098

Gasification and desulfurization of ccal for power
generation (Program for developmwent of ccal-burning
power station that can weet future stack emission
standards; coal-processing system that produces S-free
gas), 5418

Gasifying coal {n several fluidized-bed compartsents
(Pulverized coal mixed with Ca0 dried in 1lst bed by geos
from 2nd; coal devclatilized and desulfurized in 2nd by
gas from 3rd and Ca0 and CaS discharged fror bottce of
2nd)y 5485

High sulfur combustor. Study of systems fcr ccal refuse
processing. Volume 1. Narrative summary (Extraction of
energy and sulfur products from ccal washing reject
fractions), 1579 (PB-203958)

Hydrogen processing of coal and the kinetics of
desulfurization (Conditions for efficient and economic
desulfurizatjon of ccal; quipment design), 1497

Hydrogenation of coal (At >10C atm using catalyat which
promotes hydrogenaticn and desulfurizaticn; catalyzed
hydrogenaticn of extracted oils at <2809C and >50 atm),
2643

Hydrolyzed meta)l ions as pyrite depressants in coal
flotation: laboratory study (Use cf FeCl;, AlCl,,
CrCly, and CuSO4 as pyrite depressants), 1586 (BM-RI-
7518)

Improvement in the desulfurizing of ccal cn ccncentration
tables (Equipment), 1885

Influence of volatile constituents on desulfurization of
ccal during low-temperature gasification (Removal of £
in coking coal is mcre difficult because of tendency to
sinter), 10Q£7

Influence of volatile content of brown coals on
desulfurization during dry distillaticn, 1189

Iron pyrites from high-sulfur coals (Economics of
desulfurization of ccal to recover FeS, for sulfuric
acid production), l422

Kinetic studies on the pyrclysis, desulfurization, and
gasification of coals with emphasis on the non-
isothermal kinetic methcd. Final repcort on phase Z, see
also report dated Arr 1969, PB--185 B82 (Research on



sulfur contrecl by weans af coal gasification), 5132
(PB-211 238)

Literature =urvey on coeal desulfurizati{on (Methaods for
reduction of S content of coal with 91 references; main
methods discussed are flotation, afr-steam axidation,
chleridizaticen, bacterial and ghemical leaching, and
rhysical separation), 1888

Low—saulfur fuel ail from ceal (Higk-5 bitminous coal
wuspendec ir caal tar hydrcdesulfurized by contlinuous
processing through fixed bed of pelletized Co molybdate
ane luminz catalyst), €935

Low—sulfur char me a co-preduct in coal gasificatlon (In
a gasificaticn-desulfurization eperation), 5317 (FE—
214 162/0)

Low=sulfur liquid fuels from cocal. Paper Nc. 1
(Hydrodesulfurizaticn and liquefaction), 3072

Low—-sulfur fuel oil from cocal (Hydrcdesulfurization of
cosl an cabalt molybdete on alumina catalyst), 1591
(PBE-203889)

Low=sul fur char 2% a co=-praduct in ccal gasification
(Usirg calclum carbonate as £ accpetor in
desylfurizaticn phase of gasification—desulfurizaticon
cperation)y 1787 (PB-214162)

Lowering the sulfur content of cozl, 1370

lawering the sulfur centent cf ccke during the coking of
coals and charges (Additien of 5-10% black cil or
hydrocarben candensate frem extractian of natural gato
coking charge aided transfer of S to velatile products
and reduced S caontent of coke ky 10-20%), 1446

Magnetic separation cf pyrite frcm coals (Review df
previcus studies of sagnetic separation of pyrites fram
coal ), 1421

Meintaining the activity of manganese oxide hydrogen
sulfide scceptars for desulfurizatian of sglid
carbonacecus fuels (Regeneraticn cf Mnll, acceptor of
HpS), 1225

Mzngenese-ore hydrogen sulfide acceptors for
desulfurizaticn of carbonacecus =clid fuels, 1226

Mechanism cf coal desulfurization with gases (Mechanisrs
and theories), 1323

Methcd fcr the removal cf sulfur from Assam caoal
conteining sulfur mainly in the organic ferm (Addition
of Ced and CaCl, and caking in a current of H), 702

New ways fcr the desulfurfization of lignite, 803

Options on sulfur remcval processes are still wide open
(Review with 11 references on rercval of & from fossil
fuels ), 1766

Crigin of ccal (Critical reviews with many references),
2697

Gxidation of pyritic sulfur in bituminous coal (Effects
cf temper2ture, airflaw () rate, and size of coal
particles), 250

Physicel desulfurization of coal - major considerations
for S0/scb x/ emission contral. Cenference paper
(Economic anslysis), 1584

Physical deszulfurizaticn of coal - majer consideraticns
cf SO, ewissicn contrecl (Ccst-benefit analysis), 1535
(FB--210 373}

Plant design of a method for chemical desulphurisation of
coal (Remcval aof pyritic sulfur by Meyer's process
using ferric sulfate sclutien), 2099

Piant develcpment for chemical desulfurization of ccal
(Meyers prccess uses aquecus ferric sulfate sclution
fcr leaching ),y 2093

Pcllution~free fuels (Patent on prcducticn of
desulfurized liquids and geses), E5E2

Fossibilities and exgeriments far decreasing the sulfur
content in ccke. I (Carbanization of ccal at 400-10000
with H &s fluidizing gas), 1448

Possibilities aof eliminating pyritic sulfur while
enriching cozl from the Ealkan caoal basin (Use of
flotstion and centrifugaticn), 1349

Possiblility cf converting the organic sulfur of ceals
inte calcium sulffide by coking in the presence of
calciur hydride, 1151

Possibilities and lisiteticns cf =tepwise coazl flotation
for lowering the fine concreticnary interstratified
sulfur pyrites content, 90€

Posaibilities cf desulfurizing scme Pclish power coals by
gravity preparzation (S is in farm of pyritesy sulfate,
and organic compounds), 1£94

Preliminary pilot-plent tests of sulfur remaval from
Tengcorin ccal during carbenization, 972

Preliminary commercial scale process engineering and
poliution contirol assessment of the Meyers process for
removal of pyritic sulfur frer coal, 1970

Preparation characteristics and desulfurization potential
of Jowaz coals (High S content (4.2-10.4%); arganic §
was 0.8-3.8%; pyritic § ccrtent reduced by crushing and
washing), 1894

Preparation of wmetellurgic ccke by desulfurization cf
Hungerian bituminous ccale (Rermaval ef organic S
compounds from coal or coke in & reducing atmosphere),
914

Preparaticn characteristics and desulfurization potential
of lowa cozls. Research rept. 1972-73, prepared by
Pittsburgh Energy Rese&rch Center, PA (Freparation
charecteristics of ccal sarples with emphasis on
physicel desulfurizaticn), 2069 (PB~-226 249/1)

Fresent and future potential of US cael (Discussion of
desulfurizaticn, gasificaticn, and liquefaction
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technolegies in USA), 2071

Problem of sulfur in coal. Its effects during cembustioen
and carbonization (Removal of S during carbanization by
passage of H, water gas, steam, ammonia, or C6 throcugh
the charge. Addition of NayClz and NalH {s effective a2t
5000 but not at 8000), £49

Proceedings of international canference on fluidized-bed
combustion (2nd) (Ccllectian aof 23 papers), 1833 (FE——
214 750/2)

Pracess and equiprent revisions to the Synthetic Fuels
Process Pilot Plant, Cresap, West Virgin{a. Draft
environmental impact statement (Producticn of low-—
sulfur synthetic fuel ail from high sulfur coal), €98€
(EIS-WV--72-5134-D)

Process costs and economics of pyrite-ceal utilizatiaon,
1440 (PB-182358)

Process for hydrodesulfurization of ccal in a turbulent
flow fixed-bed reactor (Operational feas=ibility of
turbulent flow catalysis peaked bed reactor
demonstrated for hydrodesulfurization of 3 coals
slurried in tar vehicle and i coal in self-generated
recycle oil), 1633

Production of low sulfur coal (Patent), 2151

Producticon of law=sulfur fuel fror sulfur-bearing ccals
and ails. Patent application No. 273 667 (Fluidized bed
catalytic praocess), 1741

Production of low—sulfur fuel fror sulfur-tearing ccals
and oils. Patent application No. 273 667 (Fuel ta be
desulfurized is passed in fluid stream through
immebilized bed reacter in presence of catalysts while
reducing gas is simultaneously flowing through
reactar), 1742

Pragress in dust and sulfur aoxide remaval during the past
decade and review of future possibilities, €94

Proposed pilet plant, Fort Lewis, Washington (For
desul furization of caal by solvent refining)}, 158 (PBE~
1988€61-D)

Proposed pilat plant, Fort Lewis, Washington (Research cn
solvent-refined coal), 1€02 (PB~193861-F)

Pyritic sulfur removal from coal using soluticns
cantaining ferric ions (FeCly solution is used; neot
necessary to use high pressure and temperatures), 1758

Pyrolyzing and desulfurizing sulfur-bearing agglomerative
bituminous coal (Centinucus process; volatiles remaved
at 900-10000F; desulfurization during pyrclysis by
enriching gas with H which reacts to ferm hydrogen
sulfide which is removed by scrubbing or use of Fe
axide), 7182

Recent movement of desulfurlzatxon in USA (Comparisen of
Japanese and American desulfurization technology), 2083

Recavery af coal resins with simultaneous partiel
desulfurization of the cocal (Remaval of HzS by treating
with superbeated steam), 997

Reducing the sulfur contents of coals and cakes
(Reduction of S content by treatment with ethylene at
11000 in oven; propane—butane mixture used at 8000},
1013

Reducing the sulfur content In coals cf the Moscow Easin,
187

Redueing the sulfur ccntent of coal (Crganic § (40% cf
tctal) cannct be reraved by physiczl means; remzinder
is pyrites; costs tc be invested to remcve S from solid
fuel largely cutweighs less and injury tc equ1pment due
to S dioxide corraosien), 1452

Reducing the sulfur centent of Daonets coals (Canstructxcn
af industrial plantse), 1019

Reduction of the sulfur cantent of coal (Comparison of
heavy-mediz separation, preparaticn an a washer grid,
and flotation methods for S removal), 902

Reduction of sulfur in minus—28-mesh bituminous coal
(Pyritic S oceurs in increasing asounts in high—gravity
fractions), 1362

Reduction of the sulfur content in brown coals of the
North Bohemian Brown Cocal Distriet (Pyrite oxidation in
czl grains conaining 4.£9-18.310% £ studied by heating
in electric furnace, shecck heating in superheated
steam, high—-frequency heating, and electric discharge),
1691

Reduction of tke sulfur content of concentrates in the
Donets Basin coal-ccncentration plants, 106E

Reduction of the ash and sulfur content of coal in the
layer ts (FReduction of § content by the gravitaticn
method ), 1147

Regenerative limestone process for fluidized bed cazl
combustion and desulfurization (Lime in bed reacts with
S dioxide and 0 ta form Ca sulfate), 7167

Regicnal demcnsiration pregram for meximum use of high
sulfur coal and maintenance of air quality standards
{Methads for reducing sulfur coxides emissions fros
cecal-fired utilities), 200 (WASH-1337-4)

Removal of pyrite from coal by dry metheds (Combinaten cf
grinding, centrifugaticn, and electrostatic
separation), 1549

Removal c¢f sulphur from coal by treatwent with hydragenr
(Effects of reacticn temperature, pressure, sclvent
typey, and solvent tc¢ ccal ratio en preccess), 2095

Removal of SC; and dust fror stack gases (Fuel
desulfurization, especially hydrodesulfurizestion, is
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not economicelly feasible sc remcval of & dioxide frecr
stack gas has been studied in great detasil), 1402

Removal cf crganic sulfur frcm ccals (Review with 16
references ), 1€88

Removal c¢f sulfur frem ccal bty treatment with hydroger.
Fhase I. The effect cf cperating veriatles and raw
material prorerties (Effects of reacticn teperature,
pressurey reaction time, sclvent type, and solvent to
coal ratic; ccal-sclivent slurry caused to react with H
2t high temperatures and pressures in autoclave), 1990
(NP-2GC7€)

keroval cf pyritic sulphur frcr ccal using solut:ons
conteining ferric ionc¢ (Ferric chloride treatment
proccess ), 187°%

kemoval of pyritic sulfur from coal by bacterial acticn
(With small sizes of ccal more than BOX cf pyrites was
remcved; mechanism of pyrite reroval by bacteria is
discussed)}, 1317

Removal of pyrite from coal by dry separation methcds.
Repcrt of investigetions, 1976 (FB~221627-3)

Reroval cof sulfur frecm ccal by the flotaticr process
(Laboratcry flotation unit designed for testing process
cf flctatian cf pyritic material in ccal), 1€80

Reroval ¢f sulfur from ccal, 904

Reroval cf mineral matter including pyrite from coal.
Patent application No. 354 023 (Treatment of coal with
aquecus alkali at abcut 175-3000C fcllcwed by
acidification with strcng acid), 2002

Femovael of sulfur from ccal by air oxidaticn at 350-450¢C
(Approximately S0X% of S was pyrite; cxidaticn at 250,
400, and 4500, 1678

Renoval of pyrite from coal by dry seperaticn methods.
Repcrt of investigations, prepared in coacperation with
Forgantcwr Energy Reseerch Center, WV (Reduction cf SC,
emiesions from coal-burning power plants by removing
pyrites frow coal prior tc burning; equipwment), 1978
(PB--221 €27/2)

Reroval of sulfur from cca) by treatment with hydrogen.
Phase I. The effect of operating variables and raw
material prcperties. Research and development report
No. 77, interim report No. 1 (Effects of reaction time
and temperature, pressure, sclvent type, and solvent
coal ratic), 1991 (NP-20133;

Removal of sulfur frcos ccal by treatment with hydrogen.
Phase 1. The effect of operating variables and raw
material properties. Research and development report
No. 77, interir repcrt Nc. 1 (32§ and 4000C at 600 and
1200 psig, respectively), 1992 (NP-19947)

Removal of sulfur from metallurgical coke. II]l. Coking
coal with the addition of inorganic substances
(Effectiveness of addition of NaCl, Mgd, MgCQ,, ircn
ore, CaC0,, and Ca0 before coking), 2264

Reroval of sulfur frcm carbcnaceous materials (Removal cf
H2S using Mn(0 and inert carrier), 1209

Research and development work in USA in refining and
utilizaticr c¢f coal (NONE), 6840

Selecticn cf the cptisur amount of Raney nickel catalyst
additive fcr the desulfurization of western Donets
Basin coals (Coal heated tc 2500 for various times in
presence c¢f various arcunts cf catalyst; equations
given for calculation of mcst effective amount of
catalyst and cptimur finai S content), 1681

Separability of pyrite particles in some pulverized coals
(By the flcat-and-sink method), 1136

Separation of sulfur from Hungarian coals (Ccmpariscn cf
methods using ferric hydroxide and activated carbon),
729

Similarity between the electrochemical elimination ¢f
sulfur frcm coal and frow dibenzcthiophehe, 1429

Simultaneously calcining and desulfurizing agglomerates
af coal and/or coal derivatives (Desulfurizing agent,
MnQ, introduced into kiln at ca. 1950°F; S removed by
HzS formation), 2040

S0z free twc-stage coal cortustion process (Remcval cf
sulfur frce ccal under reducing ccnditions existing
during combustion), 1752 (PB--211 888)

Solvation and hydrogenation of ccal in partially
hydrogenated hydrocarbcn solvents (Removal of organic
and lnorganic $§ corpounds}, 1601

Solvation of coel in by-product streams (Coal solubilized
in highly arcaatic petrcleur by~product streams to
produce coal solution having low viscosity with
decreased ash and S content), 47

Salvent extraction of organic sulfur and nitrogen
compounds from coal (40X reduction of organic S with no
change in Btu value), 1600 .

Solvent-refined coal process ‘for clean utility fuel
(Discussicn ¢f production of solvent-refined coal and
23 de-ashed, low—-S fuel for electric utilities), 7350

Solvent refining gets the sulfur out ~ of coal, 1999

Status of ccal beneficiaticn (Comprehenstive general
review), 2487

Staub: Reinhaltung der Luft in English. Volume 30, Number
2, 1970 (Reduction of SO, emissions by desulfurization
of coal), 1513 (TT-7050047/2)

Study of cost of sulphur oxide and particulate contrcl
using sclvent refined cosl, 1519 (PB-193420)

Study of sulfur recovery from coal refuse (Removal of 1Py

and SC, with recovery of sulfur), 1594 (FE-203488)
ltudy on design and cost analysis cf a prctotype coal
cleaning plent. Fart 1-6, 1481 (FE-19€€31)

Study on design and cost analysis of a prctotype coal
cleaning plant (Removal of sulfur rem ccal), 1482 (FEBE-
196631 )

Study on design and cost analysis of a prototype coal
cleaning plant. Supplement (Removal of sulfur frowm
coal)y, 1482 (PB-19€€24)

Study on design and ccst analysis cf a grctotype coal
cleaning plent. Supplement (For removal of sulfur
compounds ), 1479 (PB-196634)

Sulfur behavicr and sequestering cf sulfur cospounds
during coal carbonizaticn, gasificaticn, and combustion
(Theoretical, experiaental, and practical problerss
associated with desulfurizaticn of coal), 1£71

Sulfur behavicr and sequestering of sulfur compounds
during coal carbonjzation, gasification, and
combustion. Final repcrt (Desulfurizaticnr and
gasification of bituminous coal, lignite, anthracite,
and pyrite), £2z7 (PE--211 481)

Sulfur developments: lcw b.t.u. gas for power plants,
5562

Sulfur dioxide control. Selected bibliography. Rept. for
1964-0ct 1973, Supersedes NTIS-PK--109 (Contains 150
selected abstracts; experimental combustors; coal
desulfurizaticn), 20€8 (CLCM--73-11804/4)

Sulfur in coal (Review with 22 references), 552

Sulfur recovery by lcw-terperature recirculated-gas
carbonizaticn of high-sulfur brcwn coals, 754

Sulfur recovery In brcwn ccal low-temperature
carbtonizaticn (Flcwsheet and prcducticn data for
removal of H,S from coal by Alkacid method), 774

Sulfur reduction of Illincis coals. Washatility studies.
II, 1679

Sulfur reduction ef Illinois coals. Washabflity studies.
1, 1564

Sulfur reduction potential of the coals of the United
States. Report for 19€7-72 (Reduction of sulfur content
of coals by stage crushing, washing, and specific
gravity separation), 1728 (PB--210 949)

Sulfur reduction potential of the coals of the United
States (Efficiency of stage crushing and specific
gravity separation), 1665 (PB-210949)

Sulfur reduction through improved ccal washing practices
(S content reduced by crushing coal, washing in
hydraulic classifier table circuit, and using
hydroclene/heavy-rediur unit combination), 1573

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

Sulfur removal and reccvery froe fuels (Review of
inaugural conference), 868

Sulfur removal from coal (Ccel treated with HNU, or 10%-
NaQC) before coking), 1768

Sulphur emission control - the chofce of process stays
wide open, 2010

Suiphur removal during fluidised bed combustion
(Combustion in fiuidized beds of liee under both
oxtdizing and reducing conditfons), 1621

Survey of coal availabjlities by sulfur content. (Final
report) (Desulfurization would increase low sulfur
steam coal producticn by 5€6X), 1715 (PB-211505)

Symposium on environmental polluticn control - 2, 3, 1756

Synthiol process corverts ccal intc clean fuel oil
(Hydrodesulfurizaticn for converting coals into
nonpolluting fuel oil with very low S and ash
ccntents ), 6991

Technological possibilities for the separation of various
forms of sulfur frce coal (Separaticn by mechanal
means ), 1430

Technological and economic feasibility of advanced power
cycles and methods of producing nonpoliuting fuels for
utility power stations, 1538 (UARL-J-970855~12)

Technological possibilities of the Rectiscl process, 5100

Thermal power plants in the environmental protection age
(S dioxide erissions constitute mcre or less unsolved
problem technically and economically), 1763

Thermomagnetic method for cleaning and desulfurizing coal
(Heating of crushed coal in steam-air current at 320-
400 for 2-5 min; equipment), 1069

Treating coal (Precipitaticn of organic § with Cu, Fb,
their oxides, or CaC), 339

TRW zeroes in on leaching method to desulfurize pyrite
coals (Description of Meyers process using aquecus
ferric sulfate solution), 1796

Two-stage flotation selectively floats pyrite fror coal,
2020

Use of pyrite-depressing and -activating reagents during
desulfurization of coal slurries by flotation
(Flotation of coal slurries with pyrite-depressing Ca0,
NaCN, or collectors such as ethyl or butyl vanthate),
1381

Use of S35 {n the study of the process of desulfurizing
coal (Tracer study cf reactions), 1194

Use of sulfur from ccals (Review of practice in sulfuric
acid production from pyrites; steam-alir desulfurizaticn
of coal), 1502

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

Washability of coking coals with reference to sulfur and



nitragen contents and to the ccke button index, 900

Washability examinations of core sarples cf Zan Juan
Basin caals, New Mexico and Ccloradc. Report of
investigaticns (Remcval cf sulfur cxides from coal),
1653 (PE--20¢ 008)

Washing cheracteristics of the Fitteburgh ceal in a high~
sulfur area in Greene Caunty, Fa (Reduction of sulfur
content by washing), 673

COAL/DIESSOLUTION

Coal's entrance into gescline rarket set at 3 yr
(Description cf Conscl Prccess)y, €844

.Colloida)l disperstion of coal in & heavy sclvent
(Anthracerce cil), 7230

Disintegraticn cf coal in a sclvent betuween 2008 and
4000, VIII. Feview cf the results sc far cbtained--
ectian aof acide and of reducing agents (Anthracene
cil)y 7229

Dissolutian of bituminous ccal in tetrahydroquinoline.
Part 2 (Extraction of coal by sclvent in autaclave),
7332

Disscluticn of coal at temperatures less thap 200°C (Ccal
sotubility greatly increased when cozl was zlkylated
with chlicrides of higher fatty acids in presence of Al
chleride at §09C; ccrrected molecular weight of exiract
appeared tc ke 300C), 40

kKinetic relaticn cf coal hydrogenztion, pyralysis, and
disscjuticn (Catalytic hydrcgenation gave 30% gasoline,
5% diesel aily 35% high Btu gasy and 30% char), 30€3

Liquefactian cf coal (Ccal dissclved in H—donar oil with
hydragenation st 400-259 and 141-3§2 atm in presence of
water, COy and ammonium mclybdate catalyst), 7017

Solvation cf ccal in by-product streams (Ccal sclubilized
in highly arowatic petraleum by-prcduct streams to
produce caal solution having low viscosity with
decreased ash and S content), 47

Study of the diszintegretion of ceal in sclvent between
2009 and 4000 (Ulein and anthracene cil as solvents),
7239

COAL/DISTILLATION

Action of incrganic ceepcunds in the low~temperature
distillation of coal (Using NaCH, KOH, Ca{[lH)z, NaaPCls,
Na,COsy HiPOG4s N2aCl, Ni, Cu, Fe, or Zn in the presence
cf steam as & catalyst), 7064

Advances in the field ¢f gas producticn in 1936. II
(Yeview aof patent literature}, 32€S

Apparatus fcor destructive distillation of ccal, shale,
etc. (Apparatus using horizontal| retort and endless—
chain canveyer), 22

Application cf the so-called *"*rethylaticn distillatian®®
to Pclish pezt and to brown coal (Infericrity of
process tc law temperature carbeonization}), 7089

Coal distillstion under pressure, 6274

Combustibles abtained fram ccal distilled at high
temperatures. I. Distillation of bituminous coal
(Review)y 70ES

Composition of gases of thermal decospositicn of coal
dust from Karagande Basin coal beds (Heating coal dust
to 7000 leads tc rapid evcluticn cf volatile compounds;
cosbustible gas constitutes mare than 94X of total
valume of sawple, portion cf methane and H exceeds
80X}, 7174

Compcsiticn of low-temperature tars. V. Investigation of
the mlccholic constituents (Formation cf methanol),
7410

Considaraticny in distillaticn and gasification
(Economice), 3710

Continuous distillation of cocal and hydrocgenation of
condensahle volatiles (Continucus wmultistage,
pressurized coal distilletion and gasification system
in single vertical vessel), 7125

Cracking biturinous saterial (Destructive distiliation at
200 1b prezsure and 8509F), 7068

Cracking af laow-temperature gas and tar frcm brewn ccal
(Use of CaCl,, Fe, brass, purice, Cu, and chalk), 7051

Discussion of proposed methaods far the increase in yields
of benzene during high-temperature distillation of ccal
in hecrizontal chamber ovans, 5993

pistillation cf coal at low temperatures (Distillation
under exclusicn of air at 450-5009; aim was to develap
conditions fcr maxiour ter yield; 15 references), 7111

Distillation af Barzass casls in vacuo, 5897

Distillation of coal under very low pressures (0.01-0.001
@s af Hg at 3509 yields benzene—scluble brown pitch),
705€

Distilling salid carbonacecus materizle (In contact with
superheated steam and hezted refractory material), 26

Distilling sclid carbonacecus materials, 7086

Distribution of coal sulfur among the low-temperature
praducts of its distillaticn, 7067

Dry distillaticn of coal, 7100

Dry distillatian of some Japanese ccals (Differences in
products evalved frce sudden heating at 600 to 9060°C
and step-heating), 7040 '

Electrically heated gas generatar (NONE), 3275

Extracting vaolatile hydrocarbons fraom caal, etc., 7079

Fuel—gas purification (HzS resaved in scrubber), 853

Fuels and fuel replacements (Low-temperature distillatier
of cosls with high valatile matter to provide motar
fuels), 5944

Gas (Apperatus for producticn by coal gasification), 4697

Gases liberated from Virginia coals by thermal

535 COAL/BISTILLATICN

decompcsition at various temperatures (Effects of
carbonization temperature on gas precduction}, 7059

Gascline from coal-distillation products, 358

Gascline from coal—distillation products. V. Law—
temperature distillaticn cf cazl treated with
adsorbents (preliminary), 5940

High-octane blending liquide from carbenization gases
(Treatment with H,SO, c¢f gases from dry distillation or
cracking of carbonacecus raterials), €1€7

Hydrogenation of cazl distillation and extraciicn
products (Hydrogenaticn af preducts fraem distillation
and extraction cf ccal at pressures abecve 100 atm),
2880

Hydrogenation of widdle @il fracticnated fram brown caoal
low temperature distillation ter at 4850 to 4700 and
under 200 atm pressure, 2188

Indian coals. VIII. Low—temperature carbonizatien (Liquid
preducts of distillation at 500-5E50¢), 1il4

Industrial destructive distillation af coal frerm the
Ekibastus deposit (Cozl iz suitable for recovery of
fuel gas), 4607

Influence of pressure on the yields from low-temperature
distillation of coal, 7101 :

Light hydrocarbons from distillaticon of fuels in presence
of alkali or a2lkaline earth salts of fatty acids, 70&0

Liquid hydrocarbons by dry distillation_of biturincus ar
oil-contairing materials (Dry distilleticn at 480-€EQC
aof coal, lignite, oil shale, cr cil sand), 71€l1

Liquid hydrocarbons from solid fuel (Electrastztic field
and uitraviclet radisticn)}, S56E§

Lew-temperature distillaticn of cczl (Low—temperature
distillation to praduce tar, high Btu gas, and char),
4029

Low-temperature distillation of cozl by the carbocite
process (Yields gas of 800 btu/ft3), 7037

Low-temperature distillation of high~grade brown cozl and
its contribution to autcmcbile fuels (Frocduction of
gasgline and gases), E£94€

Low temperature catalyzed destructive distillation of
bituminous coals (Liquids products, normally cbtained
by destructive distillation of bituminous ceal at eor
above: 10009 may be abtained at F00-400° and a2t cr above
10 atm by grinding cezl with Fe, Mg, Al, Zn, Nz, Ca,
etcey in heated ball will), 7134

Mequinenza coal. II. Distillation (pyrclysis) at low
temperature (corparative investigation), 7092

Mctcr spirit from coal (Review), 5825

National motors fuels. Low—temperature distillaticn (Gf
coals, lignite, and’ bitumincus schists), 7092

Obtaining benzine from brown coal low—temperature
distilletion gases by washing with paraffin oil and
driving cut the benzine in a vacuum distillation
apparatus, 5698

0il from coal (A review of distillation and hydrogenaticn
methods), 5716

gil from coal (Review of hydrogenaticn, straight
distillation, and distillation followed by cenverting
cake to water gas tec oil), 5715

drigin of coal (Critical reviews with many references),
2697

Problems and wetheds in distillaticn and gasificaticn of
lignite (Review of mcdern methads, with references to
Italian practice; catalytic hydrogenation with nuclear
radiation), 4743

Process and apparatus ¢r recovering peiroleum products
from shale, etc. (Distillation cf mixture of ¢il shale
and cozl; scrubbing of gaseous products, hydrogenaticn
af oils), 2§

Process and plant for distillation of coal and similar
materials (Simulltaeous dry distillation and
hydrogenation of coal using vertical cylindrical
furnace), 299§

Process and plant for distillation of cozl and similar
materials (Equipment with diagrams), 299€

Productiion of chemicals fram coal and petroleum (Review
with 45 references), 7114

Production of hydrocarbons from coal distillation
products (tars) using a variety eof catalysts, 7062

Purification cf light cils from the dry distillatian of
bituminous coals. II. Original wark, 7088

Purification of light ¢ils from the dry distillation of
bituminous coals. I. Intrecduction, literature, and
patents, 470

Purification cf coal-distillaticn gases (Multistep
compression and cooling operation), 1178

Pyridine bases from heavy '‘gasolipe'' fraction obtained
from low-temperature distillation of coal (Gasoline
fraction from distillation of coal in Lurgi ovens at
700-8000 dephenclized by alkali; solvent extractien of
pyridine bases with CH3CGH), 6668

Pyrolysis of coal. Thermal decompasition and distillation
of a ecoal in a high vacuum, 706S

Recent ideas and work on the extracticn, distillaticn,
and hydrogenation of cgal (Review), 7232

Regeneration of alkali metal carbonate solutions used to
remove hydragen sulfide from coal-distillation gases
(Solutions treated with air in 2 steps; first with 2ir
2t 3 atm to oxidize HpS zlmwost tc S, and then with a2ir
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and solution countercurrently to remove up tc 99.82X
orjginal HpS), 1162

Rermcval of organic sulfur ccmpounds from coal-
distillation geses, 1286

Removal of suifur and nitrogen from coal-tar and coal-gas
light-oil fractions (Compcunds of S and M from aromatic
hydrocarbcn fracticns prcduced in destructive
distillaticn of coal removed by hydrogenation; S end N
converted to H,S and NHy, resp.), 1269

Scrubbing cf ccal-distillaticn gas (Removal of
naphthalene, H;S5, H,0, and benzene frca ccal
distillation gas as high pressure), 990

Studies in the compositicn cf coal. Flant entities ms
cil-yielding constituents, 7042

Techniques for the conversion of coal into liquid and
gaseocus fuels in the United States, 6784

Tests on the hydrogenation, distillation and combustion
of Chilean ccoals, 2230

Treatment of ccal for the prcduction of power materials
(28 references), 2540

Use of electrostatic fields and ultraviolet rays in
proroting reactions such as destructive hydrogenations
(Liquid hydrccarbon products), 5654

Utilization of sulfur frcem gases formed in distillation
cf ccal (Froduction cf § and H,SC, from H,S from coal),
e30

Working methods in the chemistry of coal. II. B. Low-
temperature distillaticn cf ccal (Comparison of methods
for testing the behavicr c¢f coal in low-temperature
distillation), 7102

Working methods {n the chermistry of coal. Il. A. Lcw~-
temperature distillation (Listillation at 500 to €000},
7102

COAL/DRYING
Apparatus for drying coal (Patent), 2129
COAL/ECONOMICS

Converting coal toc more valuable fuels (Review of
develcprments in coal hydrcgenation for preceding
decade; eccncmic feasibility of ccal ccnversion into
liquid fuels; hydrcgenaticn and cracking at 100 tc 200
atm and up tc 450°C with ceatalyst in fluidized bed),
€799

CCAL/ELECTRIC POWER

Gilbert propcses short lead-time ccel-fueled combined

cycle (Utilization of ignifluid bciler), 5558
CCAL/ELECTROCARBCNIZATIGN
Underground eiectrocarbonization of coal and related
hydrocarbons, 137

CCAL VENERGY POLICY

Cosl and the present energy situation, 2126
CCAL/ENERGY RESERVES

Western states plan huge fossil fuel development, 5608
COAL/ENERGY SOURCES

S0z ccntrol: lcw~sulfur ccal still the best way, 2067
CCAL/ENVIRONMENTAL EFFECTS

Coal research in 1970 (Review of mining, preparaticn,
liquefacticn, gasificaticn, combustion, and environment
control), 6942

CCAL/FLCTATION

Desulfurization of Dcnets Basin coals by flotation
(Fletaticn inefficienrt in desulfurizing pyrite coals),
13z2

Hydrolyzed metal ions as pyrite depressants in coal
flotation: laboratory study (Use cf FeCls, AICl,,
CrCly, and CySO, as pyrite depressants), i58€ (BM-RI-
7518)

Use of pyrite-depressing and —activating reagents during
desulfurization of coal slurries by flotation
(Flotation of coal slurries with pyrite~depressing CaC,
NaCN, cr ccllectors such as ethyl or butyl vanthate),
1381

COAL/FLUIDIZATION

Another hat in the energy ring - FNMC's coal-to-gas/oil
process (Cogas process ccnceprt; producticn of synthetic
pipeline gas), 5245

Continuous process fcr low-temperature fluidized
cartcnization cf ccal (Descripticn of equipment), 154

Cenversion of coal to fluid fuels. Abstracts of selected
German patent applications (Patent applications from
end of World War II tc end of 195€), 37

Fluidization of Hyderabad ccals, 6376

Fluidization of coal from strip pits of Kuznetsk Basin in
2 furnace with removai of liquid slag (Cyclone
comtustion and removal of slag with ccals with ash
melting at 12C0-15000; details of construction), 7126

Fluidized-bed ccal prccessing (Review with 13
references), 5199

Fluidized-bed pyrclysis of cocal, 7130

Fluidized gasificaticn ¢f trcwn ccal and manufacture of
active carbor from cyclcne dust (Steam and air used as
fluidizing substances), 4862

Gasification of sclid carbcnaceous waterials (Finely
divided ccal c¢r charccal in fluidized state alternately
heated in presence cf air and gasified in presence of
stean ), 4605

Low-temperature fluidized carbenizaticn in relation to
energy production (Carbonization plant for Alberta
subbitumincus coals; 20 references), 151

Make high-B.t.u. pipeline gas from coal (Ccnversion of
coal to synthesis ges and subsequently to high Btu
gas), 4860

Multistage pyrolysis of coal (High-volatile bituminous
coal pyrolyzed steps at 600, 850, 1000, and 16009F with
N as fluidizing medium), 7133

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

Properties of tar frow low-temperature carbonization of
American seam ccal (Fluidized carbonization of coel to
produce char and tar; eccnomic asgects), 2927

Small continucus unit for fluidized ccal carbonization
(17 references), 169

Two-stage gesification of pretreated coal (Process for
production c¢f methane-rich gas), 5€23

COAL/FLUIDIZED BED

Hydrogasification of coal in high-pressure fluidized

beds, 5164
COAL/FRACTURING

In situ coa) gasification (Underground coal fractured by
fluids under high pressure; superheated steam is
injected to remove volatile components; air injected
and bed ignited to burn residual char), 5475

In situ gasification of coal by gas fracturing, 5556

COAL/GAS FUELS

Coal and oil-shale prccessing and ccmbustion. Subpsnel
report V used in pregaring the AEC Chairran's report tc
the President, 2064 (WASH-1281-5)

CCAL/GASECUS WASTES

AEP thwarted in search fcr flue gas cleaning system

(Awmerican Electric Pcwer System), 2079
CGAL/GASIFICATIGN

Experimental application of shale to gasification in
Hilger gas producers and an attempt tc utilize the
obtained gas in the Siemens-=-Martin furnsces of the
Putilov steel mill (Gperation using 25% coal and 75%
shale), 3170

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

Pressure gasification of solid fuels (Review; 25
references ), 3821

Slurries of solid carbcniferous fuels (Equigment), 5529

CCAL/GRINDING

Desulfurization of coal=-cil mixtures by attrition
grinding with activated iron powder, 1420

Grinding of coal in liquids for crude paste preparation
for coal hydrogenation, 3%

CCAL/HALOGENATICN

Action of chemical reagents on bituxinous ccals {(Review

with 86 references), 268¢
COAL/HEATING

Production of gases containing methane (Finely divided
carbonaceous material is heated at 800-1000° in H),
5018

COAL/HYDROCRACKING

Direct zinc chloride hydrocracking of sub=bituminous
coal~regeneration cf spent relt, 7186

Hydrocracking coal in molten zinc fodide (Fatent; 300 to
500°C and 200 to 3000 psig), 7187

Hydrocracking of coal distillates (High-octave gasoline
and high quality diesel fuels are obtained using a
zeolite catalyst), 7035

COAL /HYDROGENATION

ly1-Diphenylethane in coal hydrogenation products
(Neutral oil extracted frcm coal hydregenaticn products
contains compound with charoc absorption band at 14.3
wicrometers in ir spgectrus identified as 1,1~
diphenylethane), 2969

Acres of promise for synthetic fuels (Cost of synthesis
gas production by Bergius process, Fischer--Tropsch
synthesis, and underground gasification of coal), 3E9€

ACS symposia show coal still hes many uses (Brief
abstracts of papers cn preparation of huric acids,
manufacture of phthalic anhydride, hydrcgenation of
shale cil, upgrading of iron concentrate, etc. ), 2977

Action of aqueous alkali on a bituminous coal (Treatment
with NaCH solutions (N tc 100%) at 250 tc 400° and from
20 to 30 hr. prior tc hydrogenaticn: MeS, as catalyst),
2480

Action of hydrogen upcn ccal. III. Leveloprent cf a
small-scale liquid-phase continucus plant, 2543

Action of chemical reagents on bituminous coals (Review
with B6 references), 2685

Active sites for coal hydrogenation, 2124

Addition of gaseous ciefins to increase yield of liquid
hydrocarbons from hydrogenation of coals, tars, rineral
oils, and other carbonacecus materials, 2631

Addition of HCl, HpSC04y or HNO; to cily residues frecm
coal hydrogenation prior to recycling, 5874

Advances in synthetic fuels technclogy (Progress report
on production of synthetic liquid fuels fror cosl and
oil shale), 3998

Advances in ccal research and technclecgy (Review), 2564

Agitation in liquid-phase coal hydrogenation process and
its scale effect (Pressure of 300 atm; temperatures of
445 toc 4659C), 2974

Arenability cf coals tc hydrogenaticn (Correlation
between coal compcsiticn and ease of hydrogenation),




687

American caal-hydrogenation plant (Filot plant with
simplifiec flow chart; capacity of 100 tems coal/day;
plant operates 2t 450 to §50°C), 2913

Anelysis of the by-praduct gas af ccal liquefactian, 5740

Anzlysis of liquid products from cczl hydrogenation by
mass spectrometry, 6724

Annual repcrt cn researck and technclogic work on ceoal,
fiscal year 1944 (Includer information on Sn and I
cetalysts for coal hydrcgenaticn and Fischer-Tropsach
synthesis}, 6121

Annual repcrt cf research and technelogic wark on coal,
fiscal year 1943 (USA), 2690

Arnual report of research and technclogic work cn ceal,
fiscal year 1939, 106

Annual report of research and techneclogic work on ceal,
fiscal year 1937 (Includes: coal hydrogenation, effects
of vehicle in coal hydrogenatian, and analytical
methods for caal hydrogenstion prcducts), 2544

Annual repcrt of research and technologic work aon caealy,
fisca) year 1942, 6041

Annual report of research and technclogic work an ccal,
fisca)l year 1941, 2656

Annuel repart cf research end technalogic work on coal,
fiscal year 1945 (Includes studies on carbonization of
American ccals; gasificaticn of subbituminous coal and
lignite; and reaction mechanisms in hydragenation of
ccal)y 6142

Apparstus for coal hydrogenztion with special reference
to the patent literature (Review), 230€

Rpparatus fcr preheating liquid carbanacecus materials
such as cazl-cil pastes before destructive
hydrcgenztion, 2663

Apparatus for producing pipeline gas by hydragenation of
ccel (Coal converted to methane by reacticn ef B at
elevated temperatures and pressures), 5219

fpplicatian of chromatcgraghy and luminescence to the
study of products of hydragenazticn of coal (CoHsOH~—
CeHe hydragenation products), 2856

Applicatian cf chromatcgraghy ta 2 study of preducts of
hydregenation of two types of cocal, 2806

Applied research cn the bituminous coal industry
(Undergrcund gasification cf ccal, hydrogenation and
lJow-temperature carbenization), J419

Palanced hydrogenation cf ccal (Motcr fuel of high
arcratic content provided ty direct hydrogenation of
coel in single stage; hydrcgenaticn catalysts of
(NH4 )2MoO4y NiCla, or SnClp), €719

Basic principies and methods for ccal hydrcgenztion
(Produced low-S boller fuel, chemicalsy and motor fuels
under lew pressure), 3080

Perginization cf some ccals and tars, 5658

Better utilization of caal fcr the producticn of cil and
petrol, €092

Biblicgraphy of pressure hydrogenztion. IIL. Patents
(Review; ccnversion cf cczl inta cil), 2756

Bibliography of pressure hydrogenation. I. Review and
compllaticn <¢f the literzture on pressure hydraogenatian
of liquid and solid carbcnacecus materials (2503
digests of literature dealing with hydrogenztion}, 2728

Bright new future of coazl (Review af coal conversion
methods including underground gasification), 6185

British ccal hydrogenaticn (Effects of internal
satisfaction of H requirements by CH,~steam process cn
gascline yield), 5996

Bureau of Mines synthetic liquid fuels program, 1944-5S.
I. 0il from coal (Summary of research), 4657

Bureezu af Miner research on the hydrogenation and
liquefaction of coal and lignite (Review of research
projects), 6077

Buresu of Mines builds coal hydrogenaticn plant
(Descripticn with praocess-flow diagrams), 2714

Buresu of Mines Energy Program 1971. Information circular
(Environmental aspects of the extractian, prccessing,
and utilfzeticn of ccal), 45 (FB--211 456)

By-praduct hydrccarbon gases (Fischer-Trapsch process;
coal hydrcgenstion), €385

Can coal conpete for liquid fuels (Includes flow chart

for future plant fcr coal hydragenation and processing

cf by-prcductsz), 6802

Carbide takes the hex cut of ccal (Research for 17 years
on manufescture of arcwatics by hydragenation of coal),
2772

Carbon-14 studies for the evaluaticn of the reaction
mechanism of the Fischer——Tropsch synthesis, 6932

Carbonization ad hydrogenation of ccal (Managraph
intended to mssist under—developed couniries
considering the estabiishment af cozl-based industry),
188

Carbonizaticn and hydrogenztion cf coal, 189

Catalysis in liquid-phase ccal hydrcgenation (fetivity of
NiCls and (NH,)zMeQ, catalysts irpregnated on the caal
frox aquecus sglutfens), 2758

Catalysis in synthetic liquid-fuel processes (Review of
data relating to the kinetics of the Fischer——Trapsch
synthesis, the hydrogenaticn cf ccal and caal tar, and
the hydragenstion and cracking of gas cil from
petroleur cr middle cils), 6120

Catalysis of the liquid-phase stage of ccal hydregenatian
(Tin compcunds as catalysts), 2689

Catalyst evaluation and riddle-oil preparation in an
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experimental high-pressure coal-hydregenation piant. I
(Comparison of results cbtained ian liquid-phase
hydrogenation af bitumincus ceoal by Sn, Zn, Ni, and Fe
catalysts and in the absence of catalysts), 645€

Catalyst for hydrogenation of ceal, tars, minerzal oils,
and their distillates, extracts, or bottoms (Use of
organic Cl compounds as catalysts), 2684

Catalyst for the hydrogenation of ccal, tar, and rineral
oil (Re or Re compounds), 5914

Catalyet for use in destructive hydraogenation af
carbonaceaus materials (Use of Mg salt along with
molybdic acid or Znd), 2194

Catalyst-pressure relationship in the hydrcgenalysis of
coal (Using Sn and Mo catalysis), 2804

Catalyst tailoring for coal derived liquids (Cabalt and
molybdenum compounds), 3090

Catalysts for the production of synthetic fuels from ceal
(Description of 12 catalysts used in German industry
for hydrogenation in liquid and in gasecus phase, and
for Fischer-Tropsch synthesis), €15€

Catalysts for pressure hydragenation (Halogen compounds
containing solid metallcids together with metals of
groups 5 and 6 of the periodic table or oxides,
sulfides, or phosphates of -the other metals are used as
catalysts), 6030

Catalysts for destructive hydrogenaticn (Sulfides of Ha
or W), 2450

Catalysts for hydrogenaticn, 2356

Catalysts for destructive hydrogenaticn, etc.
(Preparation of catalysts of carrier impregnated with
oxides, sulfides, carbecnates, forwates, acetates, ar
oxalates of Mo, W, Cry V, Zn, Sn, Pb, Fe, Ccy or Ni),
2532

Catalysts for heat—~treatment of coal, tar, etc. .
(Preparation of catalysts from tin foad cang), 2€€0

Catalysts for the production of motor fuels from ceal
(Fischer-Trapsch. process; liquid phase hydrogenaticn
catalysts; gas phase hydrcgenation catalysts), 6157

Catalysts for the hydrogenation of Fushun coal. vIiiz.
Search for inarganic catalysts (When Fushun coal was
used, ZnCla, SnCla, Co(COH)n, ZnClp + NiCla, Co(CH)z +
CupCl,, MgCl, X 6 HpG, FeClp, FeClz X 6 HpO, ZnS,
ZnSOas ZnCr0,. When Lynn tar was used, CuzCla, ZnCla,
ZnCl~—Malz-—-WO3~-V,Css McSa, Helz, SnClp X 2 Hal,
CoCly X 6 Hpl, CupClzs Valss MnOz, FezOz, Fe(OH)a,
FeCly X 6 HaO, FeClp, and Wlz), 2551

Catalysts for the hydragenaticn of Fushun caal. IX.
Research on metallic chloride catalysts (CdCla, NiCla,
and MeCl, are promoters of CuCl; catalyst; SnClz is
excellent catalyst while ZnCl, and CuCl, z2re poor
catalysts in the hydrogenation of Fushun coal), 2852

Catalytic destructive hydrogenation of coals, peat, wcod,
or tars (Addition of gasecus alkenes before or during
reaction), 2689

Catalytic hydrogenation of materials such as coal and oil
mixtures (At 200 to 7000C and >20 atm using granular
Al, magnalium, or Al brenze), 2474

Catalytic reactions such as destructive hydrogenaticn af
coal or tar (Sulfide catalysts of metazl capable af
forming thic salt), 2413

Catalytic hydrogenaticn ¢f coal with water recycleé (Cozl,
H, and water react in presence cf Cc melybdzte, Sn3 +
methyl iodide, ar Fe + ferrous sulfate and solvent,
boiling 600~9500F at 700~7500F and 100-3500 psig), 3030

Catalytic hydrogenation using KCl-ZnCl; molten salt
mixture as a catalyst, 3114

Catalytic activity of cozl hydrogenation catalysts
(Evaluation of halide—salts as catalysts), 3111

Catalytic hydrocracking of coal liquids (Cecnversion af
coal to gasoline is process of hydrcgenation,
conversian, and hydrarefining; studies an 400-7009F
fraction of liquefaction product), €902

Catalytic destructive hydrogenation of coals and tars in
Germany with conversion almost entirely to low—béiling
products, 2499

Catalytic hydrogenaticn cf coal, 3039

Catalytic hydrotreating of coal-derived liquids
(Laboratory investigaticn to determine suitable
catalysts and hydratreating syster far ccnverting
liquid products or tars from coal ta raw material far
prcduction of gascline), 6849

Catalytic hydrogenation of caal, etce. (Use of halagen
acid, nonmetallic halogen compounds, Zn, Fe, cr Sn and
their compounds &s catalysts), 2508

Catalytic hydragenatien of sclid fuel (Use of 2 co—-H
mixture as the hydrogenation gas at 2 warking pressure
of over 500 atm), 6032

Catalytic hydrogenation of pitch and black cozl and their
prcducts of distillation (Effects of catalysts cn
yields of tars, oils, 2nd gascline), 2208

Catalytic destructive hydrcgenaticn cf hezvy hydrecarbens
(Using oxides and suifides of metals frem groups 2 or 6
of the periodic table), 2255

Catalytic dehydrogenation of coal. II. Reversibility of
the dehydrogenation and reduction of coal (Coal reduced
at 1109C with Li ethlenediamine and dehydrogenzted at
5470C with Pd on Ca carbonate as catalyst and
phenanthridine as vehicle; H remcved fram ccal by
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dehydrogenaticn can be only partly restored by
reduction although H added to coal by reductior can be
completely removed by dehydrogenatiorn), 2991

Catalytic hydrcgenaticn of trown ccal and semi-coke.
Effect of the degree ¢f dry distillaticn of semi-coke
or its hydrcgenaticn (fe,0; and cther catalysts;
chiefly metallic oxides and chlorides), 5681

Catalytic high-pressure hydrcgenation [of ccal, tars,
etc.] for production of mctor fuels (Review), 5882

Catalytic fluidized-bed ccal hydrogenation (Crushed coal
sturried with liquid hydrccarbons), 3021

Catalytic ccnversion of materials such as coal, oils, and
tars (Treatment with excess free H at 250 to 7009C and
50 atm using nonbasic catalyst and admixture of acidic
substance to neutralize 80% of prcducts cf basic
reaction), 2570

Catelytic hydrcgenation ¢f ccal to liquid hydrccarbens,
€92¢€

Centrifugal coal flash hydrcgenation in a rotating
fluidized bed reactor for a full sized coal
liquefaction plant, 7011 (BNL-18268)

Changes in catalysts used in high-pressure hydrcgenaticn,
2658

Characterizaticn cf cils derived from the hydrogenation
cf Upper Assam coal and their comgarison with
Nehcrkatiya petroleum (Distillate neutral ocils of the
hydrcgenatior product and the petroleus fractions are
both useful for gascline production but require further
hydrogenation for upgrading to middle distillates),
€994

Characterizaticn of coal hydrogenation products, 30S€

Chemical by-products from coal (Fotential econcmic
contribution cf rarketing c¢f by prcducts), 7381 (PE-
180875)

Chemical characteristics and structural~group compositicn
cf soluble hydrogenates c¢f fusain microcomponents, 2975

Chemical composition of liquid products of coal
hydrogenation, 7001

Chemical engineering®s rcle in ccal hydrogenation
(Preducticn cf aroratics; flowsheets), 2807

Chemiczl investigation c¢f lcw-tewperature carbonization
products cbtained fror Barzass sapromyxites (Yields
fren carbonization and frer hydrogenation using Al 0,
and CuC or cobalt oxide and ammonium mclybdate as
catalysts), 2281

Chemical nature of ccal hydrcgenaticn products. I1I1.
Further chromatographic resolution of band III-IV il
on atumina, 2712

Chemical nature of coal hydrogenation preducts. IV. Use
of solecular distillation with reflux and of extended
liquid chromatography, 2729

Chemical nature cf coal hydrcgenaticn products. V.
Solvent fractionation and molecular distillation of the
soluble residue from a restricted hydrogenclysis and a
Louisiana, Missouri, ccntinucus liguid-phase
hydrcgenaticn, 2805

Chemical prccessing of brecwn coal (Relative merits cf
varicus retheds ), 36E4

Chemical possibilities for the production of motor fuels
(Review of Fischer-Trcpsch, Bergjus, high-pressure
hydrcgenation, and Fischer prccesses), 5833

Chemical treastment of biturincus ccel (Brief review of
pyrolysis, extraction, and hydrogenraticn), 7097

Chemicals, pipe line gas, and liquid fuels fror coal
(Discusses work on undergound gasificaticn, coal
hydrogenatfion, and the Fischer--Tropsch grocess ), 3921

Chemicals from coal hydrogenation (Cost cf plant to
produce 21,090 bbl, chericals and fuels per day wculd
cost 326 million (1952)), 2775

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

Chemistry cf destructive hydrogenation (Review; 23
references ), 2709

Chemistry of berginizaticn (Review; 116 references), 2343

City College studfes of the Coalplex (COutline of work on
reacticn of ccal with H; kinetics of C gasification;
fast fluidized bed; agglcmerating fluidized beds; &
sbsarption kinetics; pane]l bed filter and flowsheet and
syster studies), 3112 (PB-229101/1)

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

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

Clesnup wethanation for hydrogasification process
(Conversion cf coal hydrogasification product gas to
high Btu gas; catalytic activities of Niy, Fe, and Ru
catalysts for methanation cf CC measured; Ni on
kieselguhr fcund to be mcst active), 5044

Coal: technclogy (Susmary report of varicus current
governsent and private activities in coal processing),
563¢€

Cosl~~keystone of chemical synthesis (Description of
separaticon of gas obtained from coal by adsorption,
diffusion, end liquefaction, the hydrogenation of coal,
and of reactions of blue water gas), 6140

Ccal, science, and the future (Competitive advantages cf
petroleum ard coal; pessibiiities of underground coal
gasification), 34SC

Ccal, shale, peat, and their products in 1947. I. Fuels
produced by hydrogenaticn and synthetic processes
(Review; 126 references), c70%

Coal's entrance into gasoline market set at 3 yr
(Descrigticn of Conscl Prccess), €844

Coal's new industry--the grcducticn cf cil, 574€

Coal and char transfcrmation in hydrogasification, 5038

Coal and char transforration in hydrogasification, 4992

Ccal and char transformaticn in hydrogasification of
coals ranging in rank from lignite to low-vclatile
bituminocus, 5172

Ccal and chermicals (Review c¢f chemical products obteined
from coal by carbonization, hydrcgenation, and other
treatment ), 170

Ccal and its hydrcgenaticn (Address; 28 references), 2742

Coal as a raw material (Lecture with 60 references), 2870

Ccal as a source of liquid fuel (Review of influence cf
varjous constituents of ccal in hydrogenation and
carbonization), 5770

Coal as a chemical raw material (Forecast of chemical
treatment of coal; ccal hydrogenation; production of
jet fuels; production of fuels of high calorific
value), €801

Coal as a raw material for the producticn of liquid fuels
and lubricating cils (Review of ccal hydrogenation),
5807

Coal beneficiation and rctcr-fuel supply (Discussion wtih
respect to future in Gerrany), 2503

Coal can also yield liquid fuels (Laboratory
experiments;, 6888

Ccal can also yield liquid fuels (Ccal hydrogenation
problems almost elfminated by mixing high-temperature
coke with ccal; Sn chloride catalyst; gaseous peduct
could be used as a substitute for natural gas), 687¢

Coal conversicn studies, 3126 (ORNL-TM-4370)

Coal conversion (Solid carbonaceous material suspended {n
slurry), 3094

Coal extracts (Hydrogenation using compcunds of elements
of the 6th group of the pericdic table as catalysts),
7254

Ccal extracts; destructive hydrogenation (A two step
hydrogenation using Ni as a catalyst in the 1st step
followed by a second run using W cr Mc as catalysts),
7255

Coal gasification waroes up (Review cn combined
hydrogasificaticn--wethanation prccess), $209 .

Coal hydrogenation (Hydrogenaticn under ccnditions
producing mainly heavy oils with rinor amounts of
middie oils and gascline), 2873

Coal hydrogenation (In catalytic hydrogenation of ccal to
hydrocarbon oils, catalyst is more effective if
prepared in situ), 2038

Coal hydrogenation using pretreatment reactor (Improved
operation obtained by initially passing pressurized and
preheated ccal-oil slurry through pretreatment
reactor ), 3127

Coal hydrogasification (Production of high-Ety gas), 5170

Coal hydrogenation in pyridine at 3000 (At up to 400 ate
pressure using a CuCr cxide catalyst), €€70

Coal hydrogenation (Peorticn of coal liquefied in mediunm
containing substantial ascunt of water in liquid phase;
some of liquid is hydrccarben; in most runs ccnversion
of coal to cil and asphaltenes was 35-47%), 7010

Coal hydrogenatfon process employing an expanded
particulate solids bed (Operating ccnditions: 750-9009F
and 500-3000 psig), 3069

Coal hydrogenation catalyats. Studies of catalyst
distributicn, 275¢

Coal hydrogenation (Review dealing with cataiyzers,
prccesses, and products; motor fuel and other ofl
products), 2315

Coa]l hydrogenation using & potassium chloride-zinc
chloride molten salt mixture as a catalyst (Cperating
temperature is about 4000 and pressure is 2500 psig),
3118

Coal hydrogenation. Sumpary of process and brief
description of special equipment used in demonstration
plant at Louisana, Misscuri (Operating at 700
atmospheres pressure), 6269

Coal hydrogenation. Effect c¢f variaticns in the coal=-to~
vehicle ratio, 6270

Coal hydrogensted with cobalt molybdate catalyst (91%
ccnversion at 800-880°F and 1000-4000 psi pressure ),
3054

Coal-hydrogenation catalysts-~batch autoclave tests (Use
of NH,Cl as promoter with Sn catalyst), 2734

Coal hydrogasification catalyzed by aluminium chloride
(Batch reactor at 4000 psi and 4500; amenability of
carbonaceous material to catalytic hydrogasification
increases with incressing H content and decreasing C
content ), 5091

Coal-hydrogenstion-process studies. IIl. Effects of time
on restricted hydrogenolysis of Spitsbergen coal with
Adkins catalyst (Hydrogenclysis at 375-3880 for 72 hr ),
2780

Coal hydrogenation (Prcducts cbtained at demonstration
plant), 6293

Coal hydrogenation catalysts (Catalysts of SnC,0, plus



MiaCly SnClzy tin ore plus NHoCl, ZrClp, (NHy )zMoGyy cr
sulfurized beo iron ore), 2897

Coal hydrcgenation prccess studies. V. Further
hydrcgenclyeis of the residue fram & recstricted
hydrogenclysis of Pittsburgh sezr coal at 3752 for 12
hours, 2820

Cael hydrogenation (Review), 2307

Coai-hydrogenation prccess - unlccks vast aromatic
hydrccarbens field (Filct plant), 2773

Coal-hydrcgenztion-precess studies. I. Rale ef ceal
sulfur in the hydrogenaticn of ccal (Adkins catalysit
and + at 1800 p.s.i.)y 2724

Ccal hydrcgenation (Effects cf reaction temperature.and
time cn gasoline yield), Z2€0QE

Coal-hydragenation—process rtudies. Il. Effects of
temperzture an the restricted hydragenolysis of a
Spitsbergen ccal with Adkins catalyst (Use of Adkins
catelyst in hydrogenclysic of caal), 2736

Coml hydrcgenaticn-—naturel btitumincus cecal; artificial
cellulose caal and its biturmen and residual perticn (At
440 to 50Q9C and up to 150 atw using ircn cxide, Fe,
and I as catalysts}), 2657

Ccal hydragenaticn process studies. IV. Effects of
preheat on restricted hydrogenolysis of Fittsburgh searm
coal (Hydrcgeration in rccking-type autocleve; effects
cf greheat crn yield ard chemical neture of producis),
2824

Coal hydrcgenation. Cheristry (Critical review cf
rhysical end chemical fectcrs including rank of coal,
nature of solvent, type of catalyst, agitaticn,
temperature, and pressure), 2501

Coal hydragenation (Hydrogenatiecr ¢f powdered bituminous
coel suspended in an ail}), 291¢&

Coel hydragenation (Bitumincus cczl cr ligrite), 2919

Cosl hydrogenation industry and its future (Review), 2859

Coel hydrogenztion (At 90 atm pressure using Sn and
stainlesx steel catalysts), 2717

Coezl hydrcgasificatian (Pracess for making high Btu gas
from coal using Z-stage hydrogssification), 4998

Cozl hydrogenation (Coal-cil paste preparetior for cozl
hydrogenation process), Z28€ED

Coal hydrogenation. III. Summary report (Satisfactory
bitumen product can be produced from lcw-rank cozl by
using cozl-derived salvent such as a by—-product from
coal hydrogenaton), 3028

Coal hydrogenation. II. Test datz, notes, and
calculztions, 3029

Ccal hydrcgenatlon. I. General report (Evaluation of
effect of concentration of ferrous ion catzlyst on
yields 2nd properties of hydrogenated coal bitumen),
3023

Coal hydrogenation process (Slurry of pulverized coal in
H-donor-solvent subjected to coal liquefaction process
at 750-8409F and 2500 psig), 6954

Coal hydrogenation [Hydrogenation in absence of catalyst
and in presence of H,0), 3089

Coal hydrogenation (Coal mixed with oil solvent and
hydrogenated at 82S9F in presence of bed of Co
molybdate), 5302

Coel hydrogenation process (Medium temperature and
pressures in combination with low space velocities; use
of coal pastes; H passed through paste at 175 to 840
atm and 490 to 5609C; equipment), 2982

Coel liquefaction (Liquid hydrocarbons prepared from cozl
by sclvent extraction, hydrogenation, and coking), 6918

Coal liquefaction using high- and lew-boiling sclvents
(Low— and high—boiling fractions of coal-derived
solvent bailing at 300-10009, the cut point between the
two being approx. 500-6009), 7008

Coal liquefaction by catalytic hydrogenation (Use of
suppcrted solid catalysts thus reducing production of
asphaltenes because of absence of externally added
slurry; catalyst of CoO 3.4, Moll; 13.2, Al 0; 83.4, and
§ 4.1% by wt), 6961

Coal liquefacticn research i{n the Isperial Japanese Navy,
5786

Coeal products (Hydrogenaticn of coal and tars at 5000 and
150 atoaspheres pressure using a2 McOx and Al(GH)a
catalyst), 2408

Cozl refinery. Tangible ccncept (Review with 21
references), 3084

Coal research and coal technclegy in respect to the
conservation cf American ccal resources (Includes
carbonization, complete gesification, 2nd hydrogenaticn
studies ), 3251

Coal technolagy: key to clean energy. Anrual report,
1973-74 (Production of synthetic fuels from coal), 5567
(NP~-20078)

Coal-to-cil research et Bruceton, Fennsylvania
(Hydragenation of coal), 6374

Coal treatment for the graducticn of fuel, etc.
(Oxidation treatment snd removal of oxidized material
prior tc hydrcgenaticn), 2637

Coalificatian process (Effects af degree of
pclymerizaticn upon reactivity of cozl), 7300

Collalidal sclution of eccal, 2326

Colloidal sclutians cf ccal and ite hydregenation (430¢
and 200 atm), 2321

Combustible gas and coke from carbanacecus materials (At
>5 2tm pressure and appraximately 8009C), 2638

Comparison of wajor processes far synthetic liquid fuels,
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Compasition of commerciel liquid-phase hydrogenaticn
products. IV. Hydrogenzticn product of Cheremkhcve
cezl, 2909

Constituents of benzine fror brown coal gas, 2268

Continuous hydrogenaticn aof ceals (Vapor-phase
rehydrogenation of hydrcgenated cils; behavior of
stainless steel reactian vessel), 250E

Continucus hydrogenaticn cf ccal. I. Develapment of 2
liquid—-phase plant (Ceal-in-cil), 2490

Caontinuous distillaticn e¢f ccal and hydregenatien of
candensable volatiles (Continuous multistage,
pressurized ccal distillaticn and gasification system
in single verticael vessel), 7128

Continuaus hydrogenation under pressure, 2339

Contralled degradation of coal and its derivatives by
hydrogenaticn. Comparative study of model ccmpounds
(Hydrogenation in gless apperatus using Mo sulfide
catalyst from 340 to 4309 at 0.1-10 torr), 031

Conversion of solid fassil fuels intc hydrocarbens
(Production of liquid fuels, city gas, and chemicals},
3010

Conversion of solid and liquid fuels, etc., intc more
valuable liquid praducts (300 tc £000; 20 =tm
pressure), 2218 h

Conversion of fassil fuels t¢ liquid fuels (Liquid fuels
sufficient to satisfy current (19€6) and future markets
can be produced from USA extensive carbonaceous N
deposits), 6819

Conversion of coal inte liquid fuels by the Fischer
process (Development of catalyst active at 1909 and 1
atm that produces paraffinic hydrccarbons), §772

Conversion of coal to acetylene im arc—heated hydrogen,
3083

Conversicn of coal to liquid products by spraying with
HCl, mixing with Fe treated with NaOH reacted with H at
4309 (97.5% conversion), Z465

Convert coal to liquid fuels with H—cozl [process] (Co2l
converted to light crude distillate that can be
converted to gasoline; H~coal process is economically
competitive with conversion of petreoleum crude oil to
gasoline), 6868

Converting coal to more valuable fuels (Review of
developments in coal hydrogenation for preceding
decade; economic feasibility of coal conversion into
liquid fuels; hydrogenaztion and cracking at 100 to 200
atm and up to 4509C with catalyst in fluidized bed),
6799

Corona processing of coal, 2990

Cyclic process for converting coal into liquid products
by use of fixed catalyst beds (Catalyst is Co molybdate
on Al oxide; hydrogenation at 7509F, 300 psig), 6924

Degradation products of coal hydrogenolysis under mild
conditions (Hydrogenation at 100 atm and 360-709 in
presence of Cul——BaO--Crp0z catalyst), 2878

Destructive hydrogenation of coal, etc. (Using catalysts
of Zn acetate or formate with halcgen compounds), 2527

Destructive hydrogenation of coal, etc. (Pretreatment of
cozl with oxidizing agents (air at 2009; NO at 709; or
Cl at 20 to 700)), 2528

Destructive hydrogenation of cozls, tars, mineral ocils,
etc. (Temperature 73009C, pressure at least 50 atm,
catalyst containing B or B compound), 28529

Destructive hydrogenation (Continucus production of
hydrocarbons of high boiling point from hydragenation
of coal paste containing cil having an upper be.pe of
3009C; residues recycled), 2530

Pestructive hydrogenation of oils (Preheating at 100 to
3009C in presence of catalyst), 2621

Destructive hydrogenation (Use of catalysts consisting of
Pb or Pb compounds and halegen or H halide; use of
PbCl, and CCl,), 2473

Destructive hydrogenation (Catalysts contzining 3
constituents: Zn or Mg oxide or Zn sulfide; oxides and
sulfides of Ni and Co; oxides of V and metals of €th
group ), 2250

Destructive hydrogenaticn af carbenacecus materizls ¢
form liquid products (Sclid catalyst containing
multivalent metal and S (Co sdIfide); 20 atw pressurel,
2251

Destructive hydrogenztion of carbonacecus materials
(Catalyzed by 2 mixture containing Mo and an activated
mass derived from an alkaline Fe ogxide~cantaining
material obtained from the conversior of bauxite to Al
oxide'by wet treatment), 2252

Destructive hydrogenation of materials such zs brown
coal, tar, ar oil residues (&t about 5009 and at least
20 atm pressure using ammonia a&s a catalyst), 2253

Desiructive hydrogenation (Using pressure above 1000 atw
and can be as high as 10,000 atm), 2164

Destructive hydrogenation (460¢ and S0 atm pressure using
carbide catalysts ), 2165 ,

Destructive hydrogenation of carbanzceous materials
(Using Ge ar a compound af Ge in association with S er
2 compound af bivalent S as catalyst), 2594

Destructive hydrogenation of solid carbcnaceous materials
(Coal suspended in cil; tin oxalate and NH4Cl zs
catalysts), 2595
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Destructive hydrogenation (Cf carbonaceous materials in
the presence c¢f compounds furnishing halogen halides
under the reaction conditicns (4602 and 220 atmospheres
pressure)), 2414

Destruct{ve hydrogenaticn (At 4600 end 20C atmospheres
pressure in the presence cf H,S0, or (NH,),Mo0,
solution contafining 0.1X isopropylnaphthalene-sulfonic
acid), 2415

Destructive hydrogenaticn (Using Fe, Ni, Mo, Cr, Sn, or
their compounds as catalysts), 2187

Destructive hydrogenation catalysts (Optimur atomic
proportion of promoters fcr use with Mo catalyst), 2211

Destructive hydrogenaticn (At 2509C or higher, 20 atm. cr
more using catalysts formed by treating metals of
groups 2 and € with vclatile S or S compcunds), 2212

Destructive hydrogenation of coal and other carbonaceous
materials (Using catalyst produced by treating metal
oxides (such as Fe and Cc) with K,5), 2213

Destructive hydrogenation (Froducticn of lcw b. p.
hydrocarbens by heating of carbonacecus raterials at
high pressure (1000 atm) with H-ccntaining gas), 2214

Destructive hydrogenaticn (At 250 tc 7009C and 100 to 500
atm pressure in presence c¢f Mo catalyst and H,S), 2197

Destructive hydrogenaticn (Treatment of bituminous
carbonacecus material with acid prior to hydrogenation
200 atm pressure and 45003}, 2349

Destructive hydrogenaticn ¢f bituminous materiais uch as
coal, tar, and oil (At 50 atm in presence of catalyst
conteining two constituents one comprising Ag, a
mixture of Cu with 2n, or a mixture of Cu with Cd),
2157

Destructive hydrogenation (Use of lead or lead compcunds
as catalysts), 2451

Pestructive hydrogenaticn cf cartonaceous raterials
(Catalyst containing Re in colloidal fcrm), 2220

Lestructive hydrogenation of coal, tars, mineral oils,
etc (Using Mc or Mc ccmpcunds as catalyst in first
stage and I ¢r I ¢erpcunds as catalyst in second or
subsequent stages), 2345

Destructive hydrogenaticn (Ccal pastes mixed with Sn
oxalate anrd NH,Cl, reacted with H at 4€00C under 250
atm; halogen removed with Ca(0H),), 2575

Destructive hydrogenaticn cf Raichikhinskii coal (At 350
to 4000C and 790 atw using McS, catalyst), 5835

Destructive hydrogenaticn (Using a halide ¢f H as the
catalyst), 2€16

Destructive hydrogenation of carbonaceous materiatls
(Prcducticn of liquid hydreocarbens using surface-
tension-reducing substances), 2160

Destructive hydrogenaticn (At 250 tc 500°9C at high
pressure using metallic vessels activated cccasionally
with iodire cr jodine cowmpcunds), 2567

Destructive hydrogenaticn (Using Zn salts of carboxylie
acids of low molecular weight (less than 5 C atoms)
preferably with an additicn cf halcgen), 2589

Destructive hydrcgenaticn (Using paste made of aquecus
solutions c¢f metal salts (ZnCl,)), 2533

Destructive hydrogenaticn and cracking processes
(Catalysts supported c¢n carriers pretreated with H at
high temperature and pressure), 2534

Destructive hydrogenaticn (Using as a catalyst Po or a
compound ¢f Fb in asscciaticn with a halogen or a
halide of H), 2624

Destructive hydrogenaticn of materials such as browr
coaly tar, or oil residues (At 300-7000 and at least 20
atm rressure using nitrides of Cr, Mn, Si, Ti, or V as
catalysts), 2254

Destructive hydrogenaticn of solid carbonaceous materials
(At 300-700° and at least 20 atmcspheres pressure using
sulfites of a2 metal of the 6th group such as Cr, Mo, W,
or U suifide as catalysts), 2365

Destructive hydrogenaticn (Aqueous solution of the
catslyst such as nickel nitrate or NH, molybdate is
sprayed cver waterisl), 2189

Destructive hydrogenstion (CaSO,, Ca alurinate, or Ni
compcund cataiysts), 2514

Destructive hydrogenation (Producticn of hydrocarbons by
treatment cf distillatle carbocnaceous materials with
hydrogenating gases at above 3000 and above 20 atm.;
use of Ag,Cr0,, CulG, and ccmpounds cf metals of 7th and
8th groups as catalysts), 2515

Destructive hydrogenation (*‘Luxmass'' (alkaline ferric
hydroxide) mixed with molybdenum as polybdenum
compounds as catalyst), 2174

Destructive hydrogenation (Catalysts of Cr, W, U, ¥n, Cc,
Ni, or Fe, their compounds or rixtures, in colloidal
formr}, 2199

Destructive hydrogenaticn (Prevention of cerrosion of
apparatus in presence of corrosive halogens by additicn
ef sulfates cr sulfites of alkali or alkaline earth
metals cr Znp), 2463

Destructive hydrogenaticn cf materijais such as coal,
brown coal, and lignite (Using Frussian blue as a
catalyst), 2353

Destructive hydrogenaticon of bituminous materials such as
caal, tars, or oils (Greater than 20 atm fFressure and
4500 temperature using Ru, Pt, Pdy or Ag deposited on
support of MgC, magnesite, or Cr oxide as catalysts),

2158

Destructive hydrogenation (Treatment with NC, then Sn
oxalate, NH\Cly and H at 4500 and 2850°C), 2582

Destructive hydrogenation cf coal, etc. (Treatment of
coal, wood, oil shale or other solid carbonaceous
material with stream of H at 4509 and 200 atmn), 2406

Destructive hydrogenation of coal, etc. (Treatment with H
at 450°¢ and 200 atmcapheres pressure until] tarry
product is obtained after filtration further trestment
with H in presence cf catalyst), 2407

Destructive hydrogenation cf coal, etc. (Hydrcgenation cf
coal, tars, mineral cils in presence cf catalyst that
is added in a finely divided forr after the material
has been heated to the reaction temperature), 252%

Destructive hydrogenaticn cf carbonaceous materials (At
high temperature and high pressure in the presence of
HzS using Mo or ¥ as catalyst), 224¢

Destructive hydrogenation (400 to 7009, Al, Si, Cu-Fe,
pcrous carben, sgsilica, hydrosilicates, alumina and
mangnesia catalysts), 2249

Destructive hydrogenation of coal and other materials
(4iso includes catalytic hydrogenation of liquid
prcducts), 21€2

Destructive hydrogenation (At 3559 and 250 atwospheres
pressure using sulfides of the Sth, 6th, or Fe group of
the periocdic table as catalysts), 2592

Destructive hydrogenation (lUsing metal halides as
catalysts tcgether with the samwe halcgen as in the
halide ), 2411

Destruct{ve hydrogenaticn (At 7250 atr and abcve 4009C),
2536

Destructive hydrogenaticn (At >200 str and abcve 3000C;
dehydrogenation step), 2527

Destructive hydrogenaticn cf coals, tars, rineral cfils,
etc. (Catalysts of metal halides with metal of the €th
periodic grcup or their compounds), 2538

Destructive hydrogenation (Coprecipitated Fe and Al
oxides as catalysts), 218%

Destructive hydrogenation (Using a basic oxygen-
containing salt of T{ or & reduction or transformation
product of such & salt), 2302

Destructive hydrogenation of carbonaceous substances (250
to 7000 and 100 tc £00 atr pressure; ¥ catalysts), 2210

Destructive hydrogenation of biturinous materials (Using
solid, finely divided cotalyast cf tungstic acid,
molybdiec acid, and Zn0}, 2256

Destructive hydrogenaticn ¢f coal (Evaluation of S,
FeaCyy MoS3, MoO3, Sn(OH)4, Cul, (NH,)zMcO,, ZnC, Cu,
and Fe(CH)3 as catalysts), 2389

Destructive hydrogenaticn (Catalytic activity &f
''"Luxmasse,**'), 2170

Destructive hydrogenation (Method for avoiding chcking cf
catalysts by high mclecular weight carbon ccmpounds),
2171

Destructive hydrogenation (Hydrogenation of low boliling
point hydrocarbons at 4400 and 200 atm pressure in
presence of WS, ), 5779

Destructive hydrogenation of carbcnaceous materials such
as coal (Catalyst of slkaline Fe cxide-containing mass
obtained from the ccnversion of tauxite to Al oxlde),
2196

Destructive hydrogenation (Use as catalysts of elements
of 3rd or 4th group, active C, or Si0, in first stage;
use s catalysts of Cc, Mc, W, cr their ccmpounds in
second stage; 4500 and 200 ats pressure), 24£S

Destructive hydrogenation cf coal with tetraslin and with
2 mixture of related compounds as media (Solvent
effects), 2370

Destructive hydrogeration (Use of chlorides of Mg, NHyy
Fe, Cr, Ni, and Mn and alkali borates as accelerators),
234€

Destructive hydrogenation of various carbanaceous
materials such as tars, oils, coal, etc (At 300-7000
and at least 20 atmospheres pressure using a catalyst
contaning a heavy metal sulfide tcgether with a free
heavy metal and a difficultly reducible metal oxide),
2348

Destructive hydrogenation cf carbcnaceous materials
(Reacticn temperature ccntrclled by Intrcduction of
ccoling agent into reacticn vessel), 2579

Destructive hydrogenation of coals (At 364-4809 and 0-233
atm pressure; NiGC and NH, solybdate as catalysts), 2309

Destructive hydrogenation (Use of scdium or potassfiunm
compounds containing Al, Fe, or Sn as catalyst; belcw
100 Kg pressure and 4200), 2448

Destructive hydrogenation (Impregnaticn with aquecus
solutions of soluble compounds of Fe or Coy €ega,
FeClz, FeSO4, or Co nitrate), 2449

Destructive hydrogenation of coal (Catalyzed
hydrogenation of ccal and oil product of particle size
<10 up), 25€9

Destructive hydrogenation (Coal pastes mixed with Sn
oxalate and NH,Cl, heated with H at 250 atm to 4609C),
2571

Destructive hydrogenation of coals, tars, rineral oils,
etc. (Use of Cl, Br, or I compounds of V, Mc, or W as
catalysts), 2519

Destructive hydrogenaticn (Iron oxide catalyst), 217¢

Destructive hydrogenation (Multistage catalyzed process
using Mo or I as catalysts; production of liquid
products ), 2177




Destructive hydrogenaticn of coazl and other solid
carbonaceous materials (Use of metal sulfides other
than Mc sulfides), 24€6 .

Destructive hydrogenaticn of bituminous coal under high
fressure (Use cf classical Sn, Co-—Meo, and Fe
catalysts, ac well &g zealite catalysts), 6963

Destructive hydrogenaticn ¢f carhcracecus materisls
(Sulfide cf metal in 6th grcup as catalyst; 300 %o
700°), 2354

Destructive hydrcgenaticn af sqlid fuels (Increase in
hydrceerben yield by extraection with acids (HCl, acetic
ecid, or sulfonic acids)), 2383

Destructive hydrogenaticn (McO3 gretreated with CO; or
SO, or Wd, pretreated with NO as catalysts), 2159

Desul furtzatian by means of desiructive hydrogenaticn
(Review; 61 references), 376

Development cf hydrogenation af zozl (Reviw), 2202

Developments in cgal research and technology in 1937 and
1928 (Review), 5884

Development ard prospects fcr the hydregenatien of caal
(Review), 3027

Development cf hydragenatian and Fischer—Trepsch
processes in Geroany, €19E

Develaopment of high-pressure hydragenation (af coal) and
the first Italian successesr (Review), 2426

Diesel oil and fuel (Hydrageraticn at >3809C and elevated
pressure in presence ¢f ncn—paraffinic or clefinic
hyrccarbons), 5933

Dilute phase hydragenatian c¢f high-volatile bituminous
coel, 3024

Direct praduction of stabilized cracked benzines from
coal, waod, lignite, and similar waterials, 5938

Distribution af average malecular weight and average
structural parameters of cil produced by ccal
hydrogenalysis under pressure (Hydrogenolysis at 200-
220 kg/eq cm and 390-41Q0 praduced ails that were
fractionated), 307€

Distributicn of carbon, hydrogeny nitrogen, sulfur, and
oxygen in the hydregenaticn products of an eocene brawn
coal (110 atr and 4700 in presence of FeyO03), 2206

Eccnamic evaluaticn cf & process tc produce ashless, lew—
sulfur fuel from ccal, S163

Fconarics ¢f the groductiaon cf gascline, fuel cil, and
aroratic chemicals frcr ccal ty hydrogenatian (Coal
hydrogenaticn plent cperated 2t 6509, 2000 psi H,
10g/min coal feed rate, 2nd H flcw af 90 l/min with
zinc chlorfide as hydrogenatior catalysts), €996

Effect of mineral constituents upcn the hydragenatian of
sclid fuels (Effects of FeyOiy ZnCl,, and Eil; as
catalysts), 2182

Effect of catzlysts on the hydragenclysis of caal (Tin is
best catalyst in primary cracking of ccal and Zr--Sb
allcy is best in hydrcgenclysis of asphzltenes), 6240

Effect of ccmposition and rank of coal on hydrogenatian,
2673

Effect of mineral and organic acids on the hydrogenaticn
of the Aleksandri{sk brcwr ccal (Effects of individual
campcnents of ash (SiC,s Cal, FepG3y AlzCsy Mg, and
Na,C) cn results using de-ashed caal., Effects of
Fe(OK )3y MaSyy or FeS, catalysts on results), 2602

Effect af reacticn variables cn hydrogenation of
Baregolai (Assam) ccal (Ammcniur mclybdate catalyst at
moderate pressures; investigation of effect af
egitatian, pressure, temperature, and tire on H
consumptian and productien of liquid fuels), 6967

Effect of the heating-up rate and the initial reacticn
rate of high-pressure coal hydragenclysis (Fed mud
catalyst and S cocatalyst; autoclave at 400-5000 and
230 kg/cm?), 3059

Effect of ferric oxide an the hydrogenation cf Oyubari
coal in Tetralin as the reaction wedium (Coals (<100
vesh) extracted at 509 with pyrodine and deashed, were
hydragenated far 168 hr. at 300-4000 and 50 kgfem2),
3081

Effecting catalytic reactions such as destructive
hydrogenation of coals, tars ar ails, etce (Using &
metal sulfide catalyst), 2585

Effects of pixing oils cn hydragenation of coal paste
(Using tetralin, liguid paraffin, phencl, and quincline
tc fcrm peste)y, 2699

Effects of temperature an the hydrcogenation of certain
bituminous ccals (Using 2 Ca~—~Cu--chrowmite catalyst),
2716

Electrochemical hydrogenation of cazl (Experimental werk
2t UsS«BuMe; production of liquid fuel), 6785

Engineering evaluaticn and review aof CONSOL synthetic
fuel process (Converts high-=ulfur Eastern ca2l tc a
low~-sulfur fuel oil), €377

Enriching carbcrnaceous raterizls (Elevated temperature
end pressure in presence cof Has and ¥o or W or their
compounds ), €191

Estimated plant and crerating casts for producing
gascline by ccal hydrcgenaticn, 6276

Estimated cast cf preoducing heavy fuel cil by
hydrcgenation of ccal (Direct hydrogenation and
combinaticn ¢f hydrogenaticn with extraction), 623€

Estimates cn cosmercial corana pracessing of coal
(Economic analysfs of plant processing 10,000 tons of
coal dafly ir corona reactcr; praducticon af liquid
fuel ), €00 !

Evaluation af *'Project H-ccal'! (Prcductlfn aof
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hydrocarbon liquids by hydrogenation with ccbalt——
molybdenum catalyst)y 3021 (PBE-1770€8)

Evolution of the technique of the hydrogenatian of ceal
and heavy cils (Review), 2605

Experiments on the continucus hydregenaticn of cozl (180
to 250 2tm and Sn(COH)» catalysi), 2553

Experiments on a Goffin gas plant, 3185

Experimental evidence faor catalyst activity af cozl
minerals, 3091

Experiments with a 3-fcoct-deer bed cocurrent reactar. New
assessment (Temperature 500-9509; total pressure £C0-
600 psi; H partial pressure 15-560 psi; ccal feed rate
5-36 1lb/hr), 5117

Extracting solid bitumincus carbonacecus substances
(Extraction under pressure and hydragenated at 470 to
4800 at 650 atm pressure), 7256

Extracting and hydrogenating coal, etc. (Solvent
extraction at 200 to 4000C and 1 to 200 a2tm using
catalysts of Sn(0OH)p, Sn catelysts, MoOz, (NHy)2McUss
or Ni under 20 to 300 atm), 7283

Extraction and hydrogenaticr of cozl (Intreduction of
low-bailing substances (benzine)}, 2622

Extraction of plastic materials and binders from cezls
(¥oderate-temperature hydregenaticm process for
preparation of products having valuable plastic and
binding properties), 2971

Extraction of liquid hydreccarbons fras ccal (Use aof
arcmatic solvent under hydracracking ccnditions), 733€

Extracts and hydrogenation products of cozl, etc. .
(Prevention of polycerization, caondensaticns or
oxidation by addition of high molecular weight arganic
or organcmetallic compounds), 2521

Extracts from fuels such as caal, lignite, or peat (Eclid
fuels boiled with organic salvenis 2t >100 atr and E30
to 4159C, filtered), 2822

Facts, not fiction, about synthetic liquid fuels
(Economic study), 6533

Feasibility of conversion of high sulfur tertiary ceals
of Assam to energy products and chericals, €875

Finding fresh uses far cecal (Flow charits, btrief
descriptions, and economic calculations for new ccal-
pracessing methods developed by US companies), S0&3

Fixed solid catalyst for pressure hydrcgenation (of coal)
(Study of various phases as catalysts, temperature,
pressures, refining and centent cf high beiling
materials), 2489 .

Fereign developments in coal gasificatian
(Hydragasification appears to offer mare eccnamic
method for waking higher heating value gases than
catalytic methods), 4915

Forming a lou=-sulfur residual fuel cil from 2 high—sulfur
coal, €983

Fractions from the vacuum distillation of a cecal
hydrogenate (Higher—boiling matericl contzins higher
percentage of arozatic fraction), 71€3

Frontiers aof fuel technclagy, 3603

Fuel and chemical products from coal {Review; 46
references)s 5072

Fuel gasification. Advances in cheristry series 69
(Review), 5022

Fuel revoluticn (Review cf advances in cocal conversiaen
including underground gasificatian), 3537

Fuels and chemicals from coal hydraogenaticn (Precdictian
of tar acids, aromatics, LPG, and gascline), 2826

Further investigations ccnnected with the acticn of
hydrogen upon coal (427¢ and 160 t 82 atm pressure;
catalytic effect of NH, molybdate, MoOz, NHz, CrOs,
ZnO, CoO, NiQ, FepOzs 2und Ni oxalate),.5701

Future catalytic requirements for synthetic emergy fuels
(From coal), 6982

Future for ccal (Describes Fischer——Tropsch process,
Bergius hydrogenaticn process, and briefly underground
gasification), 6282 .

Gas and oil from coale. Viable alternative (Review of
production of hydrccarbens by pyrclysis and
hydrogenaticn of ccal; § references), 3125

Gas for synthesis of fuels, 2627

Gas from coal as an autcmctive fuel (Bydrcgenetion of
coal tc produce simulated coal gas fuel}, ES18

Gas industry and German mctcr—~fuel ecangmics (Low-
temperature carbonizaticn of cozls and mctor fuel
synthesis by the Fischer process), 2328

Gas Research Board. Report of the Director for the year
1951 (Review of 1951 work; coal gasification in K, G,
and steam), 3833

Gasecus hydrocarbons from coal (Hydrogenztion of
bituminous coal at 8000 and 250 tc 6000 psig), 4734

Gases of hydrogenation and of pyrolysis, 2484

Gasification of carbonacecus material (Hydrogasificatien
of coal in fluidized bed with countercurrent strezms of
Fe reduced Fe coxides and stesm at 1300-1€009F and 300-
1200 psig), 5179

Gasifying coal and/or ail with hydrogen, 5180

Gascline and cther fuels frem caal and cil shale
(Review), 2327

Gasoline from salid fuels (Finely ground cazl added to
mixture of H and steaw in cclumn), €807

German contribution to the present situatian of chemical
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techrclogy in the world (Review), 2925

German develcprents in the producticn cf synthetic liquid
fucls (Discussion aof the DHD process for the
hydrogenation of coal and tar and the Fischer-Tropsch
process ), €144

Germans made high arcratic aviation gasaline by coal
hydregenaticr (Hydrcgenaticr at 30C atm), €111

H-cil- and F-ccal-processes (Use of fluidized cetalyst),
6889

Heat c¢f reacticn of hydrcger and coal (Repert on heat of
reaction cf H and various percent gasified coal fcr
1000-150GCOF and pressures up tc 1500 psie; heat of
reaction for pretreatrent of coal; heat capacity cf
chars), S5C2¢

High-boiling stable fuel cils cor motor-fuel ocils (Derived
from pressure extracticn cr pressure hydrcgenation of
coal}, €09

High-Btu gas by the direct conversicn of ccal
(Experimerts at 1500 and 3000 gsig and 7259), 499¢

High-pressure hydrogenaticn cf lcw-terperature tar. X.
Corpariscn of tars frce biturinous coal and lignite (£t
450 tc 4659 and 215 tc 230 atmospheres pressure using
Mo0y as a catalyst), 2555

High-pressure hydrogenation of coal, ¢6€7

High~pressure hydrogenation cf lcw~temperature tar. XVI.
Zf{fect of mixing ratic in mclybdenum oxide-activated
clay catalyst, 5879

High-pressure liquid-phase hydrcgenation of ccal by
experimental flow plant (Fiant designed tc hydrogenate
50 tc 80 kg of coal/day at 700 atr: coa) fed as paste;
agitation of paste has effect cn results), 6816

High-pressure fluidized beds [ for production of natural
gas substitute from coal cr cil] (Three-stage process),
£107

High-gressure liquid-phase hydrogenclysis of coal in
continuous-type experimental agparatus. II, 2972

High-pressure liquid-phase hydrogenclysis cf ccal in
centinuous-tyre experimental agparatus. I, 2973

High-pressure hydrogenaticn c¢f carbcnaceous matter. I.
Introducticn (Review; producticn of aviation gasoline;
compariscn with Fischer-Trcpsch method), 6280

High-pressure hydrogeraticn cf lcw-temperature tar (At
4809 and 200 ats pressure using a Mo catalyst.
Hydrcgenaticn of preducts at 463 to 4700 and 90 to 100
atm pressure using NHe thicmolybdate or MoC5 as
catalyst), 5844

High-pressure plant for experimental hydrogenation
processes (Lescripticn of apparatus for testing
catalysts}), 2322

Hydrocarbon of cils frows coal, tar, oil, and their
products (Hydrogenaticn of fraction with b.p. >3000C
using halide catalysts and alkaline earth corpounds;
fluid residue treated at 20 tc 1009C with 0.5 to 2%
halegen—free alkali c¢r NHy salts (sulfates, phosphates,
cr carbonates)), 2645

Hydrocarben preducts frecm extracts such as those of coai
(By hydrogenation of treated extracts at 4209C and 600
2ts in presence of Sn oxalate and NH,Cl), 2642

Hydrocarbon-rich fuel gas by hydrogenaticn of coal (8000,
25 atr), 4152

Hydrocarbons from carbonacecus matter (Cuy 2Zn, Al, Sn,
Sb, Pby Bi, Fe on their alloys as catalyst; 4500 and 30
atm pressure), 2416

Hydrocerbon fuels by pyrolysis of coal (First portion cf
char passed to fuel cell or MHD device to prcduce d.c.
and second portion to spparatus where char with steasg
forms producer gas), 7153

Hydrocarbon oils from coals, tars, sineral cils, and
their products (Using catalysts of tin agmenium
chicride and halogen cr H halide), 2644

Hydrocarbon gases from coal (Heating coal to 200 to 4000cC
under >10 atm pressure with extraction agent;
hydrogenation of extract at >20 atm pressure using
catalyst), 2639

Hydroccnversicn ¢f cecal tc hydrocarbons (Low pressure of
coal particles to gasecus and liquid hydrocarbons; coal
fed into reactor as oil siurry; reacticn zone at 750-
9500F and E£00-3000 psig), 6952

Hydroconversicn of ccal with combinations of catalyats
(Use of 2 or wmore catalysts, one of which is
impregnated on coal; best results otained when coal is
Impregnated with Mo, sulfided, and then used with Pd on
Y-=zeolite), 6917

Hydrocracking of tars and other high-molecular-weight
hydracarbons (Process fcr gasoline production frors
high-sclecular-welight compcunds poor in H (coals, heavy
sulfurized crude ofls, etc.) carried out in fluidized
bed of fine particles of char or coal; solid material
wust be pulverized and sixed with solvent prior to
being fed into reactcr), 6820

Hydrogasification of cartonaceous saterial (Materials
such as ccal, tar, petroleum resfdues, oils, and chars;
production of hjgh calorific vaiue gas using Al
chloride catalyst), 5218

Hydrogasificati{on of pretrested coal for pipeline gas
production, 5046

Hydrogasification of pretreated coal for pipeline gas
production (Tests at 1000 psig and between 1200 and

19C0°F ), 4988

Hydrcgesification of bituminous coals, lignite,
anthracite, and char (Hydrogasification at 8C0° and
6000 psig using Mo catalyst), 4854

Hydrcgasification. Efficient method for the explojtation
of low~grade Indian coals (Discussicn of relative
merits of 3 processes for gasification of Indian
coals ), 504C

Hydrogasification of high-vclatile A bituminous coal (At
8000 and with coal resfdence time c¢f several sec,
vields of hydrocarbcr gases increased froe 2000 scf/ton
at 250 psig to 7000 scf at 1000 psig), 4907

Hydrogasification of ccal liquids (Review cn Stone and
Webster Gasification Frccess using stepwise addition of
H to liquefied coal; heat supplied from nuclear heat
source; no references), 5425

Hydrogen in processes for the recovery of liquid fuels
from ccal, 3128

Hydrogen processing of coal and the kinetics of
desulfurization (Conditions for efficient and economic
desulfurization of coal; quipment design), 1497

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

Hydrogenating coal, etc. (Oils mixed with alkali metal or
NHy salts, heated, then wixed with ccal for
hydrogenaticn), 2531

Hydregenation and liquefaction of ccal. I. Review of
literature, description of experigental plant, and
liquid-phase assays of some typical bituminous,
subbitumincus and lignitic coals, 5954

Hydrogenation of coal or carbonacecus materials (At 100
atr., 4€09C using Lux mixture as catalyst), 5693

Hydrcgenation of coal, tar, cils, etc. (At 100 atr and
460 to 4909C using Mo catalyst, addition of 1
compounds ), 5694

Hydrogenation of coal (Coal (pulverized) and catalyst
mixed in peste with heavy oil, preferably
hydroaromatics), 27€€

Hydrogenation of coal using unreduced catalyst, 3098

Hydrogenating carbonacecus naterials (Halagen or §
compounds of solid metalloids or of NH, as catalysts;
compounds of P, Se, Te, As, Sb, Si, Zr, and B as
catalysts), 2475

Hydrocgenation of Alberta ccals, 238¢

Hydrogenation of coals mined in the Cheremkhovo coalfield
and concentrated by the smethod of centrifugal
separation in heavy liquids (Hydrogenaticn in sutoclave
at 460°C and 200 atm), €731

Hydrogenation at high pressure in the production of fuels
and lubricants (Review on hydrogenaticn of lignite,
coal, and tar), 2692

Hydrogenation of tar and of coal (Results obtained at fhe
Fuel Research Station in 1932), 2263

Hydrogenating coal, etc (Using a catalyst comprising woed
charcoal or lignite coke impregnated with NH, mclybdate
with Hg,SO0, added}, 2364

Hydrogenation of bituminous coal (Properties of gasscline,
diesel fuel, and fuel oil products), 2278

Hydrogenation-scivent extraction of coal (Louble
selective sclvent system with noncenverted coal and ash
separated without filtration), 30€4

Hydrogenation of coal and petroleur (Review of the
Bergius process and its recent arplicaticns ), 584€

Hydrogenation of high-vclatile biturinous coals. Summary
of assays of bitumincus ccals, subbituminous coals, and
lignites, 5959

Hydrcgenation of coail (Catalysts of fine particle size;
Co molybdate catalyst), 3019

Hydrogenation of coal. Influence of mineral content of
coal on the hydrogenation process (Testing of MoS,,
Sn(OH)2y and Fe,0y as catalysts; effects cf additions
of Ca(0H), or K,C0,), 2442

Hydrogenation of Assam coal (Nemdung). I (At 100 kg/sq.
cm and 400° using SnS-~NH,Cl catalyst), 6607

Hydrogenating solid fuels (Listillation of products from
noncatalyzed hydrcgenatfon of solid fuel in ofl at 1000
atm and 500°C followed by catalyzed hydrogenation of
nondistillable fraction at <1000 atw and 400 to 5000C),
5871

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

Hydrogenation of cocal to gaseous hydrocarbons
(Experiments at 480-8000 and 6000 pesc.ieg.), 4858

Hydrogenation of coal paste. II. Activity cf catalysts
(Comparison of SnO,, MoG,, and SnCl, catalysts), 2668

Hydrogenation of coal and coal-tar ocils under turbulent
flow conditions (Coal in anthracence oil; 200 atm
pressure; S$€00), 2563

Hydrogenating coal (Catalysts obtained by dissolving
Fe 05 and N2a,C0; mixture in HNC; snd precipitating with
NH;), 5653

Hydrogenation of bituminous coal {n an experisental flow
plant (Hydrogenation at 3500 p.s.{. and 420-4000; Sns
(promoted with CHI;) and ko003 used as catalysts), 2721

Hydrogenatfon, a further developrent of high-pressure
technique of the ammcnia and methancl syntheses, 2722

Hydrogenation of coal. Results of large-sceale experiments
with bituminous coal (At 4100 and 300 atsospheres
pressure ), 2391



Hydrogenating carbonaceaus materials (Feactian
terperature regulated by K er cil vapor introduced into
reacticn chamber ), 285132

liydrogenaticn reaction of ccal and lignite. Reacticns cf
the catalytic high-pressure hydregenation of coal and
oil and their cecntral (Qutline aof chemical and physiecal
pracess ccecurring), 26407

Hydérogenaticn cf coal, tary and mineral ails (At 400¢ and
under 200 atn pressure, McyS3 as catalyst), 2284

Hydrogenation of coal end cozl tars; review and annotated
biblicgraghy <f work published in 1959~197C, 3470

tiydrogenaticn ¢f coz2l, tar, cr ail at 300 to 700¢ at 20
atm press=ure in presence cf Mo or Zn catalyst, 21498

Hydrogenaticn cf carbon and cils (Esphasis an
accelerating action of catalyzers), 2316

Hydrcoenation of salid fuels following activation by
heating in the presence of basic reagents consisting cf
alkali or alkaline earth retals, their oxides,
carbonates or hydroxides, 2461

Hydrogenation of Fushun coal (420 tc 4800 and 200 tc 300
atr pressure}, 2239

Hydrogenaticn cf ccel, 2700

hvdrogenaticn and liquefacticn cf ccal, 2701

Hydragenatfen and petrcgraphy of sutbiturinous ceals and
lignites (Catalyzed hydrcgenation at 200 tc 300 atm and
430 tc 4S509C), £883

Hydrogenating carbonacecus raterizls under pressure (4700
and 200 etr pressure in presence of organic sulfonic
2cids and mclybdates}, 23EC

Hydrogenaticn ¢f the corponents cf the Aleksandriiskii
brown caal (Eitumen, humic acids, and residual coal
using FeCy; and MoS; catzlysts), 2492

Hydrogenation of coal (Coal catalyzed with amrmonium
mclybdate solution, waximum caonversion at 1500-3000
psig), EEQB

Hydrogenation of coal dietillatiaon and extraction
precducts (Hydrogenaticn cf products from distillation
and extracticn of coal at pressures abcve 100 atrm),
2E€C

Hydrogenaticr Znd synthesis (Fundamentzl principles),
2271

Hydrogenaticn of coals (Descriptien af products of
hydrocgenatian af ccal), 2403

Hydrogenatiaon cf 2 cecllaidzl soluticn of ccal (Data aon
effects of salvents on coal), 2404

Hydrcgenaticn cf coals {Sclvent effects), 2408

Hydrogenatien af coel (At >100 atm using catalyst which
prorates hydrogenatiorn and desulfurizaticn; catalyzed
hydragenaticon of extracted cils at <2809C and >S50 atm),
2643

Hydrogenation af coal (Review with 25 references), 2781

Hydrogenaticn of coal end tar, Z9ES

Hydrogenaticn cf coal paste. V. Hydrogenation in the
prezence of mixed catalysts, 2674

Hydrogenaticn cf coal pastes. VI. Activity of catalysts
under high pressure (Using NipC{yz, MoOz, and SnQ,
catalysts), 2675

Hydraogenaticn c¢f coal paste. VII. Effect of reaction
temperzture z2nd reacticn time under high pressure
(Usfrg Ni and Mc catalysts at 450 to 500 atm pressure),
2676

Hydrogenatian catalyst (Catalyst is complex salt of
chlaride, bromide, or iadide af Zn, Sny Sk, Bi,y Cd, Ga,
Hg, cr As and correspanding ammonium halide, e€«g.,

(NH, JHgl 3; ccel hydrcgenated tc yield liquid product
essentially free of 0O, Sy and M), 3110

Hydrogenaticn af South African coals (At 95 to 100 atm
and 4809C using MoS, catalyst), 2485

Hydrogenating fuels, etc. (At £509C and 200 atm using W
or W compounds with Ko as catalyst}, 2574

Hydrogenaticn ¢f carbonazcecus materials (8002C ard S000
atm, no catalyst), 2§76

Hydrogenetion of coal and ail (Review), 2266

Hydrogenaticn cf cocal cver sclid adsarbent-catalyst (Ceal
decorpased st high teoperature in presence of H to
intersediates that were adscrted on 2 solid, then
hydrcgenated, cracked, and descrbed as stable
products), 3049

Hydrogenation of coals (Lecture), 2398

Hydrogenaticn catalysts (Preparation by precipitating
polysulfide cf metel cf groups V, VI, or VII frem
equeous sclution and heating tc 350 to €009C), 2523

Hydrogenation af tar and of cocal (Catalysts for ccal, Sn,
2n, and Pb compaunds; catalysts fcr ter Ma), 2283

Hydrogenating coal, tar, mineral cils, etec. (At high
pressure in the presence of a contact mass cantaining
oxides ¢f Th, rere earths:, U, Kn, aor V, or carbonates
of U, Mn, ar V), 2294

Hydrogenation of hydrocarbonacecus materials
(Hydrogenatiaon of coal aer slurcries ¢f coal in oils or
tars; use cf oxide ar sulfide of Me, Sn, Co, or Ni as
catalyst; heating to 300 to 5000 at 1000 to 5000 psi),
6134 *

Hydrogenztion cf low-rank ccal (Coal with high O content
converted inic hydreocarbanaceous products while
reducing H ccnsumpticn in 2-stage reacticon), 3095

Hydrogenaticn cf coal (Zn——Sb catalysi; sixed catalysi of
2Zn~-Sb and Sn), 2795

Hydrogenzting carbonacecus materials (Recovery of oily
constituents from residues froo destructive
hydrogenation by heating residues in presence of hot
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fused metals and alloyc), 2470

Hydrogenation aof coal in France (Catalyzed hydrogenaticn
in liguid phase at 450 tc 5009C znd 200 ztm), 2548

Hydrogenation of New Mexico coal at short residence time
and high temperature (Etudy using bench—~scale,
semicontinucus unit 2t 500-6000 psig, 480-1C000, and
residence times less than 1 min. to 12 min.; NH,
heptamclybdate impregnated in ccal}, 2984

Hydrogenation of Japanese ccals, 2380

Hydrcgenation of biturincus coal, 2381

Hydragenation and petrography of lignites, sub-biturwrincus
coals, and biturincus ccals frowm North Lazkota, Wyecming,
Utah, and tontana, 5888

Hydrogenating cozl, etc. (Deposition of Fe, Ca, ar Ni
from soluticns of their salts, preferably halcgen
saltsy in nonoxidizing organic solvent fer use as
catalysts), 2358

Hydrogenation of coal at high temperatures (Praducticn cf
CH, at 1200-14S00F and €000 lb. per sg. in. pressure),
36891

Hydrcgenation tests cn Canadian coal (Descripticn of
equipment and methcd developed at Fuel Kesearch Labs.
of Canadian Dept. of Mines), 2498

Hydragenating coal, etc. (At high temperature and
pressure using catalyst of Mo ccmpcund scrbed on
charcaal), 2590

Hydrogenation of coal toc gaseaus hydrccarkens (Filat-
scale test on nonfluidized and fluidized prccess at
high temperature), 4102

Hydrogenating coal, etc. (Using liquid=s obtained by
treating sulfides of wetals of the 6th grcup with
strong primary or secondary bases as catalysts), 24il

Hydragenating carbonaceous materials (At 300-500C and
300—-500 atm pressure in presence of catalysts), 2825

Hydrcgenation of carbonacecus material (Suspended cozal in
cil hydrogenated a2t >3000C and >E0 a2tm), 2626

Hydrogenating coal, etc. (Catalysts used are crgamic
sulfonic acids and metals from 4th te 8th group or
their compounds, organic acids, or acid salts), 2298

Hydrogenation of coal, oil, etc. (Using salts of alkali
metals, alkaline earth metals, and precicus metals),
2299

Hydrogenation af cozl with iron catalystse I and IT (Fe—
S catalyst formed frecr hydrated Fe cxide had superier
catalytic properties te Fe powdered oxide}, 3077

Hydrcgenation of cozl in presence of verious sclivents
(Best salvents are those not hydrcgenated during
treatment), 2439

Hydrogenration gasification of brown coal usging hezt from
high-temperature reactars, 5214

Hydrogenatian of coal (Review), 2329

Hydrogenation of Japanese ¢oal (At 4200-4400 anrd 250
atmospheres pressure; mixed with crecosote oil), 2330

Hydrogenation of Japanese ccal (At 4200-4400 and 250 atm
pressure; mixed with creosote oil), 2331

Hydrogenation of coal (Discussion witk ne references),
3100

Hydrogenation af ccal in batch autoclaves with coke—-aven
gas (Effects of temperature and pressure on
hydrogernaticn reacticn), 3661

Hydrogenating fuels (Mc or W catalyst; high pressure and
high temperature), 2477

Hydrogenation of ccal, peat, wood, and similar substances
(In a magnetic, preferably pulsating field at elevated
temperature), 6025

Hydragenation and cracking catalysts for cil and ceczl
precessing (Use of WS,), 2715

Hydrogenation of coal to praduce extra~light cil, light
oil, tar residue, and gas, 5754

Hydrogenation of bituminous coal, 2387

Hydrogenation of coals in Karafutoc (Review), 2388

Hydrogenatian of coal, 3129

Hydrogenation of the petrcgraphic ccnstituents of High
Splint seam coal (Catalytic and noncatalytic), 2600

Hydrogenation of the banded coanstituents of coal—-fuszin
(400, 415, and 4300 and 1000 1b/in2 in presence of
tetralin and SnS), 2601

Hydrogenation of coal using Luxmasse as catalyst; 40,000
£ft3 of H and 4 tons of coal produce 1 ton of gasoline,
5678

Hydragenation of bituminous and anthracite coal
(Technical possibilities of hydragenating ccal and
tars), 2280

Hydrogenation of coal (Coal-hydrocarben oil slurry
treatéd with H and catalyst in fluidized bed reacter
system), 3066

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

Hydrogenation of cannel coals and their petragraphic
constituents, 2633

Hydrogenation of high-vglatile bituminous caals (Effect
of rank onrn gil, tar acid and base, and total aramatic
yields), 2634

Hydrogenation of coal and tar (Review of history and
ecnomics of coal hydrogenation; 395 references), 3022

Hydrogenating coal at 8000 (At 6000 psi; NHy wmolybdate +
HoSO, as catalyst), 2880
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Hydrogenaticn ¢f coal (Hydrogenaticn at 350-400 atm and
460-70° for 30-60 oin in presence of Fe,0,; or S5nCl,;
resultant oils reformed with H at B0-90 Kg/cm2 and 500©
in presence c¢f MoOjy catalyst to give 75X liquid and
solid hydrocarbons ), 2881

Hydrogenation of a Pittsburgh seam coal, 5876

Hydrogenaticn c¢f coal (Production of predominantly
single-ring aromatic hydrccarbons; ammonium molybdate
catalyst used with coal dust and streas of H at 3% tc
420 atm and 600 to 10000C), 2962

Hydrogenating coal in the entrained state (Equipment
descripticn; finely divided coal entrained in H {s
passed through reactor where coal undergoes thermal
decomposition and hydrogenation tc form hydrocarbon
gases and liquids), 2922

Hydrogenating coal in a pilot plant with a molybdenur
catalyst (Use of Mg, as ammonium molybdate, impregnated
en coal), 2923

Hydrogenation (Review of personal work, Bergius process),
2261

Hydrcgenaticn cf coal and ¢f coal tar (Hydrogenation with
H under pressure in aquecus medium; use of HI or F
hydrolyzes ccal which facilitates dissclution), 3045

Hydrogenatiaoan cf Alberta ccals. I. Preliminary
experiments on suspension media and catalysts with
three coals (Tetrahydrcnaphthalene was superior to
other media; molybdic oxide and 8 mixture of Fe and Cr
oxides were most effective catalysts), 2394

Hydrogenatiaon cf coal to give methane-containing gases,
€12¢€

Hydrogenation of distillable carbonaceous materials such
as bituminous coal, lignite, tars, mineral ofls, and
their distillation prcducts using catalysts of
polysulifides of metals of groups S, 6, or 7, 2423

Hydrogenatiaon c¢f coal, tar, and mineral oils (Equipmrent),
2868

Hydrogenation of coal and its distillation and extraction
products (Evaulation cf catalysts of HCl with Al,
magnalium, cr Al bronze), 2646

Hydrogenaticnr cf coal and {ts products (Using catalysts
of Fe, Co, Ni, Mn, or ¥Cl), 2647

Hydrogenaticn cf coal) and cf primary tars (Review of
technology), 2318

Hydrogenating distillable carbonaceous materials such as
coal or mineral oils (Use cf Ni cr Co iodides and Mo
sulfide as catalysts), 24€4

Hydrogenation products from bituminous ccal and sucrcse
at elevated temperatures; spectral comparison (Nearly
identical products were cbtained), 2912

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

Hydrogenation in the fuel and chemical industries, 2704

Hydrcgenaticn c¢f bituwinous ccal, 2374

Hydrogenaticn {of coal] (Terperature and pressure
dependence cf product formation), 237S

Hydrogenating ccal, etc (Extraction bty tetralin and
hydrogenated at pressure sbove 20 atm and 300°), 2224

Hydrogenating ccal, etc. (Catalyst eof Cr, W, U, Mn, Co,
Ni, or Fe or their compounds in cclloidal form), 222%

Hydrogenaticn ¢f powdered ccal (Hydrogenating and
cracking catalysts are mixed and sprayed onto the
coal), 2817

Hydrogenation of coal (Hydrogenation in twec steps; 550-
850CF and 75C-BE0OF and 100-10000 p.s.i.), 2820

Hydrogenation of coal and primary tar (Bergius process),
2494

Hydrogenating titumincus materials (FPreliminary
extraction using CgHe¢y, then using deca- cr
tetrahydrcnaghthalene or hydrogenated anthracene at
73000C and 150 kg/cm? pressure), 2581

Hydrogenaticn ¢f coal (Review withcut references;
prospects and directicn of future investigations
discussed), 3057

Hydrogenation ¢f coal in the batch autoclave (Autoclave
charged with dry ingredients (tituminous coal,
catalyst, and H) only; Sn catalysts showed highest
activity in asvidest variety of forms; metal
naphthenates were most effective), 3002

Hydrogenating fuels (Regulation ¢f H,S concentration
during hydrogenation), 2618

Hydrogenating sclid carbonaceous wmaterials (Producticn of
liquid hydrocarbons by hydrogenation of ground coal at
470° and 200 atmospheres pressure using as cataiyst a
solution of molybdic acid chloride in HCCNH, ), 2619

Hydrogenaticn c¢f coal cr ccal extracts at above 4300 and
at least 300 atmospheres pressure in the presence of
catalysts, 2€20

Hydrogenating carbonacecus raterials (Halogen compounds
cf Mo, W, cr V; Ag, Cu, Ti, Sn, ¥n, Ni, or Coc iodides),
2295

Hydrogenaticn cf coal ir anthracene oil without pressure
in presence cf Sn(OH), prcducing products scluble in
ethyl ether, 2432

Hydrogenation of fuels (Cutline of Bergius process;
catalytic prcperties c¢f Fe,0y and Nip04 in
hydrogenation reaction), 2204

Hydrogenating coal (Use of tetrahydronaphthalene to

increase degree of hydrogenation), 2471

Hydrogenation of bituminous coal (As coal paste at 4100
up to 4609 and 300 stmospheres pressure in the presence
of catalysts), 2382

Hydrogenation catalysts for coal, 2360

Hydrogenating carbonaceous materials such as coal or coal
tar (Heating in closed contajner with water and a metal
such as Zn), 2362

Hydrogenation of coal, tar, and crude oils (Processes
dealing with hydrogenation in Eurcpe and USA), 2825

Hydrogenation of Chinese coals (Ncncatalyzed
hydrogenation at 4500C and 290 ate), 2500

Hydrogenation of coal at shcrt retention times
(Uncatalyzed coal hydrogenated at 400, 4§C, and 52890
and at 500, 1000, and 2000 p.s.i.g.), 2934

Hydrogenating coal extracts (Under pressure at 20°C in
presence of Sn oxalate and NH, Cl}, 2593

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

Hydrogenation of Hungarfan coals in oil suspension
(Efficiency of Fe,05, Mo oxide, WC3, iron suifate Na,$,
Sn(C00 ), and iodine catalysts in hydrogenation at 340,
400, and 4500 at 100 atm), 2852

Hydrcgenating coal, etc, 2186

Hydrogenation of coal, pitch, and petroleus (Review),
2304 .

Hydrogenation of solid fuel. Effect of coal quality and
the catalyst application process (Cohydrogenation of
coal and petroleum products in autoclave at {nitial
pressure of 50 ate (working pressure 100-12C atr),
4259, 2 hr reaction time; catalyst applied by
impregnating coal with aqueous sclutions of (NH,)aMoO,
and Fep(504)3), 3079

Hydrogenation of reactive groups in Yallourn brownr coal
(Review of papers on hydrogenation of low=-rank coals;
production of methane; hydrogenation at 40 ats and
8000C), 4920

Hydrogenation of New Mexico coal at short residence time
and high temperature (Coal hydrogenated to yield large
amounts of volatiles; conditions for formation of high-
energy gas), 4921

Hydrogenation of coal at extreme conditions (Conversion
at 20,000 psi was 30X at 4000 and 97% at €00°), 3017

Hydrogenation of Scuth African coal (Suspensicn of coal
in liquid medium and additicn of Fe,0;3), 2209

Hydrogenation of coal, tar, mineral cil, etc. (Using
heavy metal sulfide catalysts with K,S5 added eos
promoter ), 2665

Hydrogenating carbonaceous materials (Catalysts
comprising preformed Pb salts of HCOOK or of organic
sulfcnic acids; 460° and 200 atrm pressure), 2478

Hydrogenation rates of high-temperature ccal tar in a
CSTR reactor with a Co--Mo catalyst. Faper No. 25, 3041

Hydrogenation of coal at high pressure (Addition of Fe
oxide or hydroxide in amount equivalent to S in coel %o
form FeS), 2718

Hydrogenation of coal ~~insurance fcr the cil and
automotive industries (Review), 5941

Hydrogenation of the banded constituents of coal--
attrital matter and anthraxylon /Frediction of residue
yields on basis of petrcgraphic properties), 2604

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

Hydrcgenation of Assam coal. II. Development cf
indigenous catalysts (Ccoparisor ¢f luxmasse, hematite,
blast furnace slag, magnetite, mill scale and
commercial FeSO, and ZnCl, as catalysts), 2908

Hydrogenation of lean coals and anthracites at hydrogen
pressures exceeding 1,0C0 atm (Lestructive
hydrogenation in autcclave at 480 to 6000C at 1200 to
1700 atm), 2910

Hydrogenation and petrcgraphy of some low-rank coals from
the western United States, 5898

Hydrogenation of Cheliabinsk brown coal (Without catalyst
to yield tar, or with MoS, catalyst at 290 to 4609 and
200 to 250 atwospheres pressure to yield ofls (lower
tenperatures) or benzene and kerosene (higher
terperatures)), 2369

Hydrogenation of coal (Dry pulverized ccal entrained in
stream of H at 500-600 fp.s.i. and passed through
elcngated heating tube tc heat stresm in ¢l min to €0C-
10000; reaction time is short; product ccntains higher
% of aromatic hydrocarbons than usual), 4866

Hydrogenation of coal paste. VIIl. Hydrcgenation of the
paste of coal extract under high pressure (At 450° and
200 to 700 atm pressure using MoOy catalyst), 2677

Hydrogenation of coal paste. IlI. Hydrogenaticn in the
presence of single catalysts (Comparison of oxides of
Sn, Ni, Mo, Fe, and Fb as catalysts), 2678

Hydrogenation of coal paste. IV. Effect of the varifeties
of coal paste (Effects cf the paste on activity of
oxide and sulfide catalysts), 2679

Hydrogenation of coal at high temperatures (400 tc 5700(;
pressures up to 4500 1b/inZ no catalysts), 26E0C

Hydrogenation of Rumanian brown ccal (Mixture with
mineral) ofil; Fol; catalyst), 2681

Hydrogenation of coal t¢ liquids on fixed teds of silica
prcroted cobalt molybdate catalyst (Influence of




charges in conceniration of corl in feed and in
reaction temperature and pressure an yield of oils
investigated in range 20-40 wt.% coal, 425-708, and
1000~4000 pei), 6914

tiydrogenaticn, with special reference to products
ocbteinatle, 2486

Hydrogenation cf coaly etcs (Ccal mixed with fused
wetallic Sny hydrogenated at 5000C and 100 atm), 2155

Hydrogenaticn «f coal (Coal particles accelerated to
supersanic velocities by H jet), 3082

Hydrogenation af coal (Froductior of liquid ar gasecus
hydrccarbens at 450 tc 6000C and 3§ tg 420 atm using
ammcnium molybdate as catalyst), 2998

Hydrogenetion studies ¢n Midlothian ccal (Use ¢f SnS as
hydrecgenatiaon catalyet; 44 references), 2732

Hydrogenation of coal in a fluidized bed (Preliminary
investigation), 2733

Hydrogenation of solid fuel (Review cf methods for
cbtaining liquid fuels frer coel ), 6937

Hydrogenetion of irradiated coal (Irradietiaon with 7 and
x rays pricr t¢ hydrogenztion; hydrogenatian at 6000
pasai. 2t 4000}, 2951

Hydrcgenaticn cf coal extracts (lUsing catelysts of
halides (excegt chlaride=} of low-valence hezvy metals
and Mg), 2638

Hydrogenation cf young brown cgal! (Using preheatery then
converter at >300 atm and >4609C), 2640

Hydrogenaticn ¢f coal and its products (Finely divided
tronze catalyst)y 2641

Hydrogenaticr cf American coals (Linear decrease in
percentage ccnversion to hydrogenzated preducts with
decrease in C content), §700

Hydrogenation ¢f coal with carban monoxide and water,
302¢

hydrogenesticn af coal and of lou-temperature
carbonizaticn tar (Bergiuc process), 2447

Hydrogenating coal, etc. {(Catalysts produced by action of
valatile £ ccopaunds cn metals or their cempounds),
2219

Hydrogenaticn ¢f coal peste. I. Chegical changes in caal
paste (Ciassification cf catalysts), 2€70

Hydrogenaticn (Additien of H;S0,, HpSU3, or HNO3 to
hydrocarben cils from ccaly tar, mineral oils before ar
during hydrogenaticon}), 2671

Hydrogenaticn cf coals. IIl. Japanese coals (Effects of
pressure, temperature, time, and catalysts; properties
af cils preduced), 2342

Hydrogenaticn of trown coal tar by the Klever process
(formerly D.R.P.301,773,1923) (Use of Mo catalyst
yields 70 percent £-free benzine), 22€5

Hydrcgenation of coal: English factcries of Billinghanm
lwperial Chemical Industries, Lid. (Drawings and
descriptieon cf plant; 150,000 tcne of ¢il praduced by
Bergiue preccess}, 239¢€

Hydrcgenation af coel and ails under high pressure, 2286

Hydrogenaticn ¢f coal, etc (Using F campcunds ar
compounds thazt liberate F ccmpounds nat ceontazining
elenents cf the O and S grcups 4as catalysts), 2288

Hydrogenaticn cf carbcn carpcunds (lise of slightly
oxidized Pb, Sn, Biy Cdy Niy Zny Sty Cuy Aly and alloys
as catalysts}, 2289

Hydrogenazticn and liquefaction of ccal, E0Z6&

Hydrogeneticn cf a mixtere cf coal snd heavy oils (Using
organometal]ljic catalyst, MeHgCi, Me,SnEr, or EtzPkI),
8860 .

Hydrogeneticrn cf coal, téry and wineral cils (Addition of
acid szlt=z of polybasic acids), 2€48

Hydrogenation catalysts (Iodine or ccxpounds yielding I
cr HI), Z€sa

Hydrogenaticn <f coal and its products (<1X H halide
used; polymerization avoided), 2652

Hydrogenatien cf coal distillates (At 400 tc 5500 using
Sb or its cargcunds), 2653

Hydrogenaticn of American ccals in biphenyl (At 3500 and
141 kg/cm2 pressure)}, 2319

Hydrogenating ccal, etc. {Ireatment under pressure in
presence cf NH4 OH scluticr of HyMcl,), 24€8

Hydrogenaticn c¢f American cczls (5000 psi using phenol as
dispersion medium), 2242

Hydrogenaticn: South Africa and the Luena works, 2244

Hydrogenaticn and liquefecticn of coal. Il. Effect of
petragraphic compositicn and rank of ccal, 6018

Hydrogenation of coal (Review; economics of gascline
producticon by coal hydraogenation shewn tc be
unfavorable}), 655

Hydrogenaticn of Cheremkhov Easin coel (Sub-bitumincus
coal ), 270€

Hydrogensticn cf coal at high temperatures, 2707

Hydrcgenaticn cf anthraxylan (vitrain) fror peat, brown
coal, lignite, subbitumincus coal, bituminaus coal, and
anthracite. Effect ¢f rank ir caal hydrogenation (S2
refererces ), 5886

Hydrogeneticr ¢f solid fuels (Review)y 2227

Hydrogenaticn cf coal, 2688

Hydrogenaticn cf coal using unreduced catalyst
(Pretreatment with hydrogen at 20C to 4000F and
cperetion et BOO9F or above; patent), 3118

Hydrogenaticn ¢f coal using unreduced catalyst (Catalysts
are Co, Moy, Ni, or W cempounds depaoszited cn carriers
such as Sili;y Al,05, ar 2 mixture of thew hezted tc 200
~300°F with wernr H-enriched gas; conversion of over EEX
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coal is obtained at 1060-2CC0 psig and 750-9000F), 3119

Hydrogenation of coal (Patents), 3120

Hydrogenation of coal in producing gasecus hydrocarbens
(Conparison of fluidized~bed and fixed-bed reactions),
2822

Hydrogenated benzines [gasalines]. Influence af raw
material, catalyst and processing method, 5821

Hydrogenation of coals and c¢f brown ccals. I-IV (Review),
2495

Hydraogenation (Plant cperation for hydrcgenation of
British bituminous ceals; productian of gascline), 2497

Hydrogenation of solid fuel. Catalysts for hydrecgenaticn
of a mixture of coal and petroleun products (Catalyst
containing 1% Fe and 0.2R Mo converted ceoal to 834
liquid products), 3060

Hydrogenizing coal (Fels Mo, ar Mo compound catalyst),
2198

Hydregenolysis and structure of Hokkaido cozls (Ccncluded
that hydrogenclysis of coal begins with liberatien cf
both tar acids and saturated hydrecarbens), 2989

Hydrogenolysis of c¢oal hydrogenaticn products
(Noncatalytic hydrogenaticn at S§2E& to 7000C, 150 to 250
atm, H supply of 4 tc 20 male/mole, and residence time
of less than 15 min), 6779

Hydrogenolysis and structure of Hokkaida ccals. I (Use ef
Bayer catalyst; initial H pressure cf 100 atm,
terperatures of 425 and 4509; and ccntact time cf 2
hr), 298€

Hydrogenalysis of Hakkaidc coals under high pressure
(Batch autoclave study), 3083

Hydrogenolysis of coal (Hydrogematicon of coal pastes;
reactian shculd be carried cut at highest temperature
and pressure; minimur density oils recommended for
paste formulation), 2941

Hydrogenolysis of coal (Speed of hydrogenolysis depends
on speed aof solution of H in liquid phase and on number
of collisions of H with coalparticles; reaction shculd
be carried out at highest possible pressure and
temperature), 2930

Hydrolytie hydrogenatian of coal, 3040

Hydrotreatment of fossil fuels (Patent), 7034

Hygas process (Conversicn of cocal of any rank or §
cecntent te high Btu gas interchangezble with natural
gas), 3106 }

Improvements in hydrogenaticn of-cgal (Praduction of
30,000 barrels/day of liquid fuels, mainly gascline),
6239

Irprevement of semiccke—oven tar by hydrcgenaticn at
moderate pressure, 3004

Influence of minerzl constituents, particularly iron
oxide, on the hydrogenation of solid fuels (Catalytic
effects of-FepOzs FeS,, and ZnClz), 2178

Instrumentation of Federal Burezu of NMines' ccal-
hydrogenation process at Louisiana (Missouri)
demonstraticn plant, 6273

Interacticn of solvent and catalyst in coal hydrogenaticn
(Effects of interactian between catalysts and sclvent
on extent cf liquid phase cgal hydregeretion), 2047

Interference of arsenic in high—pressure hydrcgenaticn of
brown—-coal tars, 2902

Investigations in chemical technralegy (Majecr trends in
studies of coal processing including pyrclysis,
hydrogenation without a sclvent, tar analysis, and tar
processing ), 3009

Investigation of bituminous coal hydrogenation at
pressures exceeding 1000 atmospheres (Advantages of
inereasing pressure; hydrcgenaticn in rccking
autaclaves of stainless steel with coal introduced as
paste), 2857

Investigations on pressure hydrogenztion aof ccal tar. I.
Production of fuel and raw materials for chemical
industries by liquid—phase hydrogenztion of Hu~Chen-Tsu
coal (NONE), 6795

Investigations ¢on agglareraticn during low-pressure
hydrogenation of ccal in a fluidized bed (Aggloweraticn
is main difficulty during low pressure hydrogenatien cf
dry, bituminous ccal in fluidized bed; pretreztment of
coal with alkali carbonate or ammcniur mclybdate in
presence ar absence c¢f H prevents agglomeratian), 2900

Investigation of benzine prepared frem brewn cozal by
high-pressure hydrogenation without additicn of tar,
5687

Japan's ccal-liquefaction process explained by naval
expert (Hydrogenation of cocal by Bergius pracess
followed by distillation to praduce gasaline and heavy
oil}, 5808

Kellogg coal gasification process (Gasificaticn process
carried out in presence of molten =alt that serves as
heat transfer mediur and as catalyst for coczl
gasification and hydregenation reacticns; gasification
carried ocut with steam at 1200 psig), §202

Kinetic relation of ccazl hydrbgeneticn, pyrolysis, and
dissolution (Catalytic hydrogenation gave 308 gasaline,
5% diesel oil, 35% high Btu gas, and 30% char), S0E3

Kinetic study of the reacticn of ccal char with a
hydrogen~stear mixture (36 references), 499¢

Kinetics of coal hydrogenation. Conversion of anthraxylen
(Role of asphaltene in reaction mechanisrk), 2757
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Kinetics cf destructive hydrcgenaticn cf ccal (At 420-
4600 and 300 atrm using rec mud and Fe,S0, as
catalysts;, 2823

kinetics cof ccal hydrcgenaticr (Crder of reactior varies
with respect toc pressure, temperature, and
concentraticr of reactants), 3087

Kinetics of conversion of tetralin during hydrocenation
of coal, 3107

kinetics of conversicn c¢f tetralin during hydrcgenation
of ccal (Using a cobalt cxide--pctassius oxide
catalyst), 3109

Kinetics of hydrogen consumpticn, oxyjgen remcval, and
liquefaction in coal hydregenation; effect cf rank,
5904

Light spirits from lcw—tergerature ccal carbonizaticr
(200-250 atm pressure; 43% thermal efficiency; 140 gal
cil frem i ten cf coal), 5677

Lighter hydrccarbons (Coal treated with electrically
ccnductive reducing agent in closed furnace under
reduced pressure ), 2€€1

Ligquefacticn cf coal (Lesiratle characteristics of coal
for hydrecgenaticn include low centent of minerals and
moisture and C:H ratic less than 15; metal catalysts
rust be S-resistant; yields gas, gasoline, medium oil,
heavy cil, asghalts; 125 references), €7€€

Liquefacticn of Utah coal (Conversicn cf bituminous coal
to fluid feed studied using pyrclysis, solvent
extraction with tetralin, and catalytic hydrogenatiaon;
or tamum conditions were 5150, H pressure 2000 psi, and
Sr chloride catalyst concentration 15% of coal), €964

Liquefaction (destructive hydrogenation) of coal and its
products, S€€2

Liquefying carbonaceous waterials (Cocal paste dried under
high pressure at 350 tc 3809C, then hydrogenated at 400
to 4400C), S5€11

Liguid fuels (Additicn cf stabilizers to prcducts of
hydrecgenatior of coal to prevent solidification), 252¢€

Liquid fuels from coal {Conversicn cf ccal by
hydrcgenaton tc light crude cil that can te converted
to gascline)}, 6824

Liquid fuel frcm coal (Grinding wet separaticn, and acid
treatment (H,S04) pricr tc hydrogenaticn using a NH,
molybdate catalyst}), 5750

Liquid fuels made from brown coal (Review of properties
of liquid fuels obtained from brcwn coal by low-
temperature carbonization, hydrogenaticn, and Fischer—-
Tropsch synthesis), 6775

Liquid fuels from coal, €898

Liquid fuels from coal, other fossil hydrocarbons
(Prccesses under development by different companies for
commercial conversion of ccal into liquid fuejs;
econcric analyses cf ccal and cil shale processing),
6803

Liquid fuels from coal, 1972 (Collection of 101 patents
in U.5.), 182

Liquid-fuel prcduction by hydrogenation today (Review),
5763

Liquid fuel frcm hydrcgenaticn of ccal, €162

Liquid hydrocarbons (Treatrent with H,S0, containing
diisopropylnaphthalene sulfonic acid and ammonium
molybdate), £751

Liquid hydrccarbecns (Treatment of bituminous coal with
dilute H,SC, containing difisopropylnaphthalenesulfcnic
acid and NH, wolybdate and addition to heavy of} fronm
coal; addition of CCl,), 2510

Liquid hydrocarbon fuel from coal, 6581

Liquid-phase coal hydrogenation {n an experimental fiow
plant (Hydrogenation at 6 atm: plant capacity of
S0kg/day}, 2939

Liquid-phase coal hydrogenation: Japanese were using the
process in 1942 (Compariscn of North Korean large-scale
plert with Carbide and Carbon Chemical Company process
now in pilct-plant operation), 2809

Liquid-phase hydrcgenaticn cf Pittsturgh seam coal (At
4400 and 200 to 300 atrostheres pressure), 2609

Liquid-phase hydrogenation cf Miike ccal by experimental
flow plant. Fesults of runs with heavy cil recovered
fror product as vehicle (Hydrogenation at 300 atm with
Bayer mass catalyst), 2978

Liquid-phase hydrogenaticn of Miike coal by experimental
flow plant. Experimental results with creosote as
vehicle (Pressure of 200 tc 300 atm, temperature cf 440
to 4€09C, material feed of 6 kg/hr, snd hydrogen feed
af §.5 Neu m/hr), 2950

Liquid products from pressure extracts of solid
carbonacecus materlisls, 5924

Liquid products from coal cr carboniferous materials
(Catalyat of mixture cf Fe,0; and Na,CCly containing
H,0), S€52

List of patents on apgaratus for coal hydrogenation
(Reviews), 2305

Low-bofling hydrocarbcns (Prcduction from coal, coal tar,
tar, wineral oil, or their mixtures treated with acid
substances and hydrogenated at high temperature and
pressure), 2628

Low-bofling hydrocarbons from coal, tar, mineral ofl,
etc., by hydrogenaticn (Using additions of acetic,
formic, or oxalic scids and sulfides, halides,

phosphides, cxides, carbcnates, or cxalates of Zn, Al,
Ti, Sn, Pb, V, Bi, Cr, ¥c, W, U, ¥n, Fe, Ni, cr Cc},
£9:0

Lcw-pressure hydrogenetion of cos! (Reaction zcne kept at
H partial gpressure of £C0-7C0 psi ard temperature at
825-B8750F ), 3067

Low-pressure hydrogenstion of coal in a continucus pilet
plant (Hydrogenation at 2C00 psig and 645° using Fe and
Mo catalysts), 3086

Low-sulfur liquid fueis from coal. Faper Nc. 1
(Hydrodesulfurizaticn and liquefaction), 3072

Low-temperature carbcnizaticn of coal produced most of
Japan's synthetic oil, 6215

Low-temperature cartonizaticn and hydrogenation of coals,
€2

Making ©il from coal (Fischer--Tropsch prccess, Bergius
frocess, and underground gasification), €324

Manufacture of liquid hydrocarbons by the catalytie
hydrogenation under pressure of cocals, tars, and
mineral cils (At 350-5000 and 100 to 10,000 atwm
pressure using metals of group I-IV of the periodic
table as catalysts), 6040

Manufacture cf light cils from lignite by catalytic
hydrogenation under gressure, 5774

Manufacturing hydrocarbcn gases (At 1500 to 300C9C), 3349

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

Manufacture c¢f notor fuels by hydrcgensticn under
pressure, 6186

Mechanism of high-pressure coasl hydrogenolysis cf
Taiheiyo coal (Hydrocracking at 220-30 kg/sq cm and
4000), 2074

Mechanisr of hydrcgenaticn ¢f ccal tc methane, 4973

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 the initial stage of cocal hydrogenation. I.
Influence of temperature on coal conversion in a
hydrogenaticn process, 290§

Mechanisr of coal hydrcgenation (Review with 58
references ), 2906

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

Mechanism of coal hydrcgenaticn (Therral splitting of
coal or asphalt intc reactive fragrents catslyzed by
halcgen acids; stabilization catalyzed by Sr), 2727

Metal catalysts for hydrogenation of oils or suspensicns
of coal in cils, 2192 ’

Metal halides as catalysts of coal hydrogenation (Molten
zinc chioride}, 3116

Methane from coal (Hydrogasification for production of
gaseous hydrocarbons), 4840

Methanol: a versatile fuel for immediate use (Production
of methanol from coal), 3122

Methods of hydrogenation (Review), 2232

Mild hydrogenation of coals and analysis of the
hydrocarbons obtained (Coals of lcw grade dispersicn on
glass wcol heated te 4200), 6815

Molecular size and shape of some primary degradation
products of a bitumincus coal (Hydrcgenation of
bitumincus coal in presence of Cu--Cr oxide catalyst at
300-350°% at 1800 p.s.i.g. cold H pressure for 24 hr),
2713

Molten 2inc halide catalyst for hydrccracking coal
extract and coal (2n chloride and tetralin extrsct of
coal used; hydrogenation at 3859C, 140 atm, for 1 hr),
3015

Matcr fuel (FPreparation by hydrogenation of carbonacecus
materials and adding oils rich in H), 2535

Motor fuel produced frow coal by three processes in
Germany (High-pressure hydrogenation of coal and
products recovered from it: low-temperature
carbonfzation and extraction; synthesis; lou~temp.
carbonization, distillaticn, cracking, and extraction),
5764

Motor spirit from coal (Review), 5825

Multiple tests on catalysts for coal hydrogenation (At
4459 and 204 atmospheres fressure using stanncus oxide
or NH, wolybdate as catalysts), 2614

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

Nature of ofls obtained fror the hydrogenation of s few
typical bituminous coals (At 3500C using Atkin's
catalyst), 5942

New aspects in coal-tar processing (Descripticon of
sethods for conversion of brown coal into paraffins,
phenols, pyridine, and electrode cocke; most efficient
method is hydrogenation at 40 atz and 3309c), 2956

New chemical structure for coal (Yield of liquids from
coal distillation depends mainly on structure of cosl,
particularly functional groups, and process used to
convert coal into liquids and coke), 2958

New coal-utilization methods, 2541

New developments In the field of catalytic pressure
hydrogenation (Using fixed catalysts or catalysts in
suspension), 2260

New developments cf ccal chemistry (Study of products
frcm hydrogenation at 100 atm pressure and up to 4500,




2431

New German plant for the hydragernzticn of cczl by the
process cf Patt and Broche (Invclves dissclution cf
coal in a sclvent), 2558

New herizons fcr pressure gasificaticn. Production of
cleen epe-gy (Neview cf prccesses fer canverting fessil
fuel feedhacks into Chy; nc references), E262

New prospects far the chemiceal treatment of btitumincus
coals, 2937

New uses fcr ccal urged (Prcduction of liquid synthetic
fuels in the U.S. by hydrcgenaticn cf powdered coal &t
2000C; development of fuels for aircraft and wissiles;
process can ke adjusted to produce gez or stapped at
intermediate stage to praduce resin, etc.), €773

Newest findings in the hydrcgenaticn and dehydrogenation
field in the medium-pressure range (Producticn of high
cctene value gasoline by hydrogenation of brewn cgel
tar), 2871

Nickel carbany! in hydregenation, desulfurizaticn, and
gasificaticn af carbonacecus raterials (Ni carbonyl is
disscived in fuel), 435S

Ncrmal alkaznes from ccal hydragevatiaon prcducts, 2987

Nctes an the ccnstitutian cf heavy ail from the
hydrogenaticn of biturinous ccal (Fractionation
products cf heavy cile), €187

Ottaining fuels and chemical products from mixtures of
coal and cil (Hydrcfining distillates with boiling
paint to 2200}, 3097

Cttaining fuel from ccal (Review), 110

gil distiliation from ccals The Czundack wet-charge system
(Producticn cf high antiknock value gasoline), 5730

Qil fror ccal (A review of distillation and hydrogenaticn
methods), E71€

0il from ccal: hydrogenatiaon (Berglus preccess), 5683

(il frar cczl (Review of hydraogenation, straight
disti{llaticn, and distillation fcllawed by converting
coke tc mater gas to ail), 5715

Uil fram ccal (Review; includes discussien of mechanism
af reacticns), 5685

Cil production from ccal. Its techrical and economical
valuaticn frar an Australizn viewpoint, 5€19

(tls and basic crganic chericals fram coal by
hydrogenztior (Review with 22 references), 3082

Gils and basic organic chemicals from coal by
hydrcgenaticn (a literzture review) (Werk published
from World War II until 19€9 on ccal hydragenation and
its eccnomics and on production ef chemicals from ceal
criticelity reviewed}, 6891

Oils from catalytic hydrogenation ¢f carbonacecus
materials (At 300 to £009C and &0 to 500 atwm using zine
acetzte ar zinc formate catalysts), 5926

Cily hydrccarbans (Cataiytic hydrogenation of
cartonaceous materiale in presence of zlkali ar
alkaline earth sulfides and Fe compounds as catalysts),
2635

Origin of ccoal (Critical reviews with many references),
2697

Part af the catzlyst in the processing of coal, 2163

Phenole in ail cbtained fram hydragenation of coal
(Prcducticn ¢f o—-y m-, and p-crescl; o—, m—y and p-
ethylphenal; 2,3-, 244~y 245~y 345-, and J,4—xylenal;
J-methyl-S5-ethylphencl; 4- and S-indancl; mesitol; o—
and p-phenylphenol }, 2728

Plant fer ccal hydrocracking, 2999

Plant for the production aof gascline by the hydrogenation
af bituminous cozl (Production of 100,000 tons of
grsoline per year by direct treatment <f ccal and
50,000 tcne by hydrogenation of crecsote and law—
temperature tar), 5777

Plant for H-coal project (Flant for conversion of 3 tons
coal/day by catalytic hydrcgenation in entrained state;
hydrogen is cbtained from cocal and char), 6847

Possibilities of using nuclear energy for gasifying coal,
4737

Passibilities for utilizsticn of Sulcis cozl (Partial
liquefaction, hydrogenaticn, extraction with tetralin),
6798

Possibtle new uses for ccal (Review of pyrolysis and
sclvent acticn hydrogenalysis and exidatlon 2s methods
of degrading the complex cuoal structure inta products
of greater commercial value), €061

Preliminary treatment of sclid fuels for hydrogenation
(Re-bituminizing ceal; prcduction of light and heavy
motor fuels, C,Hq, phenal ad hydrccarbons), 5955

Preparation of aynthetic liquid fuel! in Siberiz (Russia)
{Sapronmyxites), 2274

Freparation of gascline by hydrogenation of coal
(Review), EQES

Preparation of coal for hydrageneticn, 2875

Freparation of phenols snd aramatics frow coals by
directed hydrogenation, 3027

Preparation of gasoline in the secend step of
hydrogenation of Aleksandriisk brown coal. I. Choice of
catalysty (At 200 atc and E00OC using catalysts, MoOz-—
Zn0--Al, MoOy--kaolin--Al, MaSx~~kaalin, MoOp—water
glasgs, activated C, Mc oxide an activated C, MoS;——
Crgly—-Znl, Cr,0;--Znl, Mc oxide an pitch coke, and NMe¢
ore), S5E16

Present state end trend of ccal hydrogenation research
(Discuseion of investigations in the USA for productica
of gascline, 2 high-energy fuel far jet-propulsion
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engines, and aromatic hydrocarbons; cozl is not
liquefied caompletely to reduce H censumption), 685€

Fressure extraciion and hydrogenation of ceal (Use of
coke—-cven gas in hydrcgenation), 2386

Pressure gas praducer and its application in city-gas
manufacture (Water gas prcduction at 6009 and 18
atmospheres pressure withcut catalysts and purificaticn
by pressure scrubbing), 3211

Pressure hydrogenation with iodine as catalyst, 2233

Pressure hydrogenation of csal, tar, mineral cil, or
their distillation cr reaction praducts (Use of Fe-
contzining bauxite, clay, or zeolite catalysts as
effective as molybdena catalysts in hydrcgenation tec
form gascline provided HpS is present te 1-12% of
substrate), 286€

Pressurized hydrogesification of raw coal in a2 dilute—
phase reactor (Producticn of pipeline quality gas after
minor methanation), E4€E

Primary destructive hydrogenation of coals (Hydrogenaticn
without solvent at 3€0-4300 at initial H pressure of
75-100 atm; catalysts of FeS and mixed Fe and Mec
suifide), 2827

Primary liquefaction of ccal by hydrcgenation. Chemical
nature and effectiveness cf the vehicle (Use of
tetralin, methylnaphthalene, cor biphenyl as dispersian
mediurs), 5780

Primary liquefaction by destructive hydrogenaticn of the
axygen, nitrogen, and sulfur linkages (Using
tetrashydronaphthalene for 3, 6, 9, and 12 hcur periods
at 385, 400, and 4159C), 5789

Principle effects of the low—temperature, high—pressure
hydrogeraticn contact catalyst and its influence an the
TTH pracess (Production of saturated hydracarben
mixture containing gasoline, diesel oil, lubricating
ail), 2803

Principles of low—-temperature carbonizaticn of coal-oil
suspensions (Synthetic fuel production), 95

Preblem of ccal hydfogenaticn (Catalytic hydrecgemation
under pressure), 2402

Problems and methods in distillaticn and gasification of
lignite (Review of mecdern methods, with references to
Ttalian practice; catalytic hydreagenatien with nuclear
radiation), 4743

Problems in the hydrcgenaticn of cozl (Effective cozl
hydrogenatiorn requires praduction of cheap H,
elimination of ashy and develaoprent of high—-pressure
equipment; production of gasoline not believed to be
justifiable in Federal Republic of Germany because ¢f
high coal price)}, 6908

Problens in the chemisiry of coal (Extended review cf
physical and chemical wnature of censtituents ef cezls),
7191

Prablems invelved in the industrializetion of cezl
hydrogenation processes, 2940

Problems involved in the hydrogenation af ceal (Review
with no references), 3081

Problems of the productien cof liquid fuels freom cozl
(Discussion of most important preccesses), 6149

Process and plant for distillation cf ccal and similar
materials (Simulltazecus dry distillation and
hydrogenation of coal using vertical cylindrical
furnace), 299§

Process and plant for distillation ¢f ceal and similar
materials (Equipment with diagrams), 2996

Process and apparatus cr recovering petrocleum products
from shale, etc. (Bistillation of mixture of ail chale
and coal; scrubbing of gaseoilts producte, hydragenatiarn
of ails), 25

Process for hydrodesulfurization of ceal in 2 turbulent
flow fixed-bed reactor (Operational feasibility ef
turbulent flow catalysis peaked bed reactar
demonstrated for hydradesulfurization of 3 coals
slurried in tar vehicle and 1 cozl in self-generated
recycle ail), 1633

Process for dry hydrogenaticn of low rank ccals with high
vields of phenolics. Paper No. 29 (At 300 tc 1000 psi
hydrogen partial pessure and 4900 tc E708C), 3040

Process for hydrogenation af low-bailing arecmatic
hydrocarbons from coal hydrogenation, 2417

Process of Pott and Brache for pressure extraction and
hydrogenation ¢f coal, 2557

Processing of coai, 3295

Processing of coal and oil with special regard to the
catalytic high-pressure hydrogenaticn (Review), §702

Producing fuel oil from coal (High~pressure hydrogenaticn
of caoal)}), €£27

Producing heavy fuel 6il by hydrogenating bitumineus coal
(Evaluation of various catalyss), 6742

Production of synthetic benzine from coal (Review), 5837

Production of benzine from cczal (Review on methads
proposed and develeped for praduction of synthetie
substitutes for petroleun cils), 5787

Production of synthetlic natural gas by hydrogasification
(Econamic aspects), 5153

Production of arcomatics by coal hydrogenation (Review),
2854

Production of gascline from coal (Review), 5722

Production of liquid fuels by hydrogenatien (Compariscn
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with ofl-cracking and coking), 2335

Producticn cf ccal chemicals by the combination of high
pressure liquid phase hydrogenatfon with hydro-
dealkylation (Producticn cf arcomatic chemicals from
coal by hydrcgenaton and hydrodealkylation), 3013

Production of synthetic gascline by hydrogenation of coal
by LeSaciete des Carburants Synthetiques des Mines de
Bethune (Hydrogenation of cosl in liquid phase follouwed
by hydrogenation of cils in vepor phase), 5797

Production of low sulfur fuel oils from Utah coals (Fuel
oils containing 0.5 and 0.25%= S were prcduced by
desulfurization of whole oifl}, 7003

Production of synthetic fuels from coal by hydrogenaticn
under medium pressures (Production of gascline, diesel
cil, gas and char), €858

Production ¢f gascline frem coal (Review), 5788

Production of pipeline ges by hydrogasification of coal
(Pressures up to 3800 psig and termperatures to 21000F
with H, stear, and steam--H feed gases used), 527¢

Praeducticn cf liquid fuels from coal in the US
(Description of pilot glant for preduction of liquid
fuel, mainly gasoline, by methcd cf incomplete coal
hydrogenation), 6860

Froduction c¢f oil from coal (Principles cf Bergius and
Fischer--Tropsch processes; USSR and USA practices in
underground gasification), 3790

Froduction of liquid motor fuels by the extraction cf
coal under pressure (Potts--Broche process) (At 450°
and 100 atmospheres pressure using bromides and
chlcrides of Fe, Co, Ni, Mn, Cr, and Mg and certain
oxides as catalysts), 7235

Prcduction ¢f hydrocarbecns bty synthesis (Effects of
catalysts, temperature, and pressure on coal
hydrcgenation and Fischer-Tropsch process), 5849

Producticn of ENG fram ccal (Hydrogenation route is
preferred; Lurgi process (gasification) has
di sadvantages )}, 5554

Productien cf chemicals frcom coal and petroleum (Review
with 45 references), 7114

Production cf gasoline by hydrcgenation of coal (At 4500
and above 200 atm pressure; reacticns using both low
temperature and high terperature catalysts in vapor-
phase hydrogenation), 2241

Prcducticn potential cf seccndary energy and synthetics
fror low grade coals in India, 3022

Producticn of synthetic moter spirit with special
reference to the Fischer-Tropsch pracess, 5836

Froduction of chemical raw materials from coal by the

combination of high-pressure liquid-phase hydrogenation

with hydrc-dealkylation (Hydrodealkylation cf neutral
cil and high~boiling cil that are main products of

liquid-phase hydrogenation of coal; Cr oxide--K oxide--

Al cxide catalyst at 20 atr and 500 to 5809C; products
include benzene, tcluene, xylene, ethylbenzene,
naphthalene, gaseous hydrccarbons), 3014
Praduction cf gaseous hydrocarbons by the hydrogenaticn
of ccal (At 800-9000 snd 20-50 ate pressure), 340£
Froduction of gasolipe from Australian brown cozl by the
H-coal process (Treatment of ccal containing 64X water

and 23% C in ebullated bed reactor having hydrogenation

catalyst; in continuous run of 300 hr the conversion
was 93%), 6947

Production of alternate energy forms from coal. Paper hc.

9, 2042
Preduction of liquid fuels from coal in Central

Queensland (Two methods presented are: Fischer—-~Tropsch
synthesis and direct hydrcgenation; compariscn of Sascl

and H-Coal processes; latter was considered to be more

econcrical; hydrogenation cf ccal paste at 400 to 5000C

and 100 tc 200 atm), 6861

Production cf acetylene from liquid coazl-based feedstocks

using a submerged arc reactor, 3068

Froduction of liquids and gases from Savage, Montanas
lignite by hydrcgenaticn with & nickel tungsten
catalyst (NONE), 6879

Prcducticn ¢f cil frcm ccal ty the Fischer--Tropsch
process (Review}, 5850

Froduction of ails from coal (Carbonization,
hydrogenation, and catalytic synthesis), £801

Frogramme for integrated development cf fossil fuel
resources in Assam (India) (Frcposed commercial plant
for conversion of coal to cil and chemicals), 3078

Progress in the hydrogenation of cocal and tar (Use cf WS,

as cstalyst), 2703
Progress in coal research anc¢ technology (Review), 2603
Fragress in coal hydrogenation (Eccnomic factoers
including plant costs), 2785

Prcgress in the technpique cf liquefaction ¢f coal (Review

cf hydrcgenaticon, cartc¢cnization, and extraction of coal
and the Fischer--Trogsch synthesis), 581¢€

Progress regcrt on coal hydrcgenation (Temperature and
pressure effects on gasecus and liquid yields), 2434

Prcgress Review No. 7. Hydrcgenation and Fischer——Tropsch

processes, 2745
Frogress repcrt on ccal hydrcgenaticon (Effects of
temperature and pressure cn gaseocus yields), 2427
Progressive action of hydrogen on coal (Using compounds
of Ge, Sn, and Fb as catalysts), 2275

Project Western coal. Conversion of coal into liquids,
6923

Propane and butane (Frcm ccal hydrogenation Pier 2-stage
German process), 22317

Properties of tar from low-temperature carbonization of
American seam coal (Fluldized carbonization of coal tc
produce char and tar; eccnomic aspects), 2927

Prospects of some coal-based chemical Industries in the
eastern region of India (Solvent extraction -
hydrogenation processes are described), 3096

Purifying oils (Purification of oills from hydrogenation
of coal or cracking cf wineral cils), 2173

Purifying hydrogenation products of carbonasceous
materials, 2222

Question of the mechanism of the initial stages of the
hydrogenaticn of coal. Il. Change in compesition of
asphaltenes taking place in the process of coal
hydragenation, 2894

Rapid conversion of hydrogen-coal slurries to liquid fuel
in smaill diameter tubes. Paper No. 12, 3055

Rapid high-temperature high-pressure hydrogenation of
bituminous coal (Noncaking high-vciatile coal gasified
in H at 850-9500; product ges contained 25X methane at
500 atm and 9000), 5048

Reaction kinetics of ccal hydrogenation under high
pressure (Batch sutcclave study on kinetics for 2 coals
and 1 asphaltene), 3003

Reactions of iron and ircn compounds with hydrogen and
hydrogen sulfide (Tests mede to determrine chenmical
changes in Fe catalysts when used in coal
hydrogenation; 26 references), 2924

Reappezrance of ccal as a cherical raw material (Review
of nenfuel uses of coal in the USA; hydrogenation,
gasification, and solvent extraction of coal), 5051

Recent advances in high-pressure and high-temperasture
engineering for hydrogenation of coal, 2542

Recent developments in coal ut{lization (Review of ccal
carbonization, hydrogenation, and liquefacticn products
(100 references)), 22€2

Recent development in coal preparation and utilizaticn
(Review includes O enrichrent in complete gasification,
carbonizaticn, hydrcgenstion, and liquefaétion of coal,
and synthetic hydrocarbons from gases), 21

Recent experiences in the waste-water treatwent of coal-
hydrogenaticn plants (Purificaticn cperations include
oil separation; phencl extracticn, NH; recovery), 724

Recent ideas and work cn the extraction, distillation,
and hydrogenstion of coal (Review), 7232

Recent insights in the synthesis of hydrocarbons from CO
and H, (Possibilities of economic production of motor
fuels from coal), 6928

Recent progress of coal chewmistry. Pt. II. Hydrogenation
of cosl and utilization of its products (Review of
works on coal hydrogenstion; mechanism of process:
composition of products obtained; application to
synthesis), 2992

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

Recent progress in cocal cheristry. 11. Hydrogenation of
ccal and utilizaticon of its products (Review with 111
references ), 2983

Fefining of brown ccal to oil and lubricants by
hydrogenation (Review), 2801

Refining ¢f coal hydrcgenation product (Ore hundred parts
af hydrogenate corbined with 50 tc 100 parts arcmatic
hydrocarbon and 2 tc 5 parts of coagulant, such as
sulfuric acid; top and bottom layers processed
separately ), 2981

Relative activity of impregnated and mixed molybdenum
catalysts for coal hydrogenation (When a vehicle cil
produced from ccal is present, cosl is hydrogenated tc
same high conversion whether Mo catalyst Is impregnated
on coal or mixed with slurry; hydrogenation at 8500~
10,000 p.s.i. at 400-5000), 2946

Report of experimental wcrk on the hydrcgenaticn cf
Canadian coal, coal tar, and bitumen for the producticn
of motor fuel. II. Description of an apparatus for
continucus hydrogenaticn and experiments on ccal tar,
bitumen, and a suspension of powdered coal in cosl tar
(At 428-452C and 183-187 atr pressure using MoO, as
catalyst), 2273

Repcrt on the investigation by fuels and lubricants tears
at the 1. G. Farbenindustrie A.-G. (Includes studies of
hydrogenaticn; catalytic cracking; German oil
production; )}, 6155

Research and development work in USA in refining ard
utilization of coal (NONE), 6840

Research on the properties of low-rank cocal and the
prcducts resulting from its mild hydrogenation
(Hydrogenation of low~rank coal in autoclave at 380 to
3900C, residence time cf 1.0 to 2.5 hr, 2nd initial H
pressure of 55 to 80 atm), 3026

Researches on hydrogenaticn carried out at the Fuel
Research Station (Review), 2504

Restricted hydrogenolysis of high-sulfur ccal from Assam,
India (Ca~-Cu--chromrite catalyst at 3750 and hot H
pressure of 3300 p.s.i. ), 2738

Review of hydrogenation from Berthelot's through Bergius
work to 1932, 5686




Review of chemical nature af coal and chemical aspects of
the utf{lizatian of ccal fcr hydrogenationy coking,
combustion, ard gasificatiagn, 3179

Role of catalysts {n hydrcgenation cracking, 2237

Science of cozl-to-cll cenvers=ion. [II. Hydrogenation aof
ccal and tar (Erlef discussicr of histcry and theary),
6082

Seccndary hydrcgenaticn cf cil obtzined by the
liquefacticn of coal. I. Effect aof amount of material
ail fed on yield of oil prcduct, 65078

Seccndary hydrcgenaticn cf cil abteined by the
liquefaction af coal. II. Effect ef amount af hydrogen
and temperature on yield of ail product, 6079

Separating celle from residues fror destructive
hydrogenation of coal (Additlon ef alkyl
naphthzlenesul foanate and centrifugation), 2223

Separating unsaturated hydracarbons from gas mixtures
(Washing with ketone), 2175

Shale cil and hydrogenation of coal (18 page booklet),
2694

S{oultanecus effect cf cerktcen monoxide and carbon dioxide
during hydregeraticn, with particular regard to benzine
synthesis (Niy, Co, and Fe catalyst), 2282

Solid fuel research (Review cf solid fuel research as
well as fundsoental research on combustion in fluidized
bed, extracticn of chemicals from coal tar and
producticn of metallurgical ccke, nonfuel uses of coal,
€.gxy solvent extracticn 2nd hydrogasification at high
temperztures and pressurecs), 39

Soluble end fusfble sclid biturincus hydrocarbens
(Catalytic hydragenation at >3809C and high pressure),
2€62

Soluticen hydrogenation of lignite in coal—-derived
solvents (Solvents included znthracene oil, lignite
tars, tetralin, O-crescl, etc.; aptimur cperating
canditions were 7509F and 1500 psig Iinitial pressure,
carrespending ta ca. 3200 gsig maxirmum), 304€

Scoluticn of cosl by pressure extraction and hydrogenaticon
cf the extracts (Tetralin, phencl, and naphthalene as
sclvents), 7214

Salvatiaon and hydrogenation of ceal in partially
hydregenated hydracarten s=clvents (Remcval of organic
and fnorganic S compounds}, 1601

Solvatior prccess for carbenzceous fuels (Use of soclvent
extractien tc¢ obtain low-zsh and lew-sulfur fuel from
foesil sclid fuel), 7329

Solvatioen and hydrogenstion of coal, 6217

Sotlvent effect af vehicle cil in coal hydregenelysis
reaction under high pressure, 3044

Solventz used in the conversion of ccal (Effectiveness cf
sclvents in liquid phase catalytic hydrogenation af
subbi tumincus coal), 3C43

Some aspacts of fuel develcprents in the USA (Critical
review of coel relsted processes), 3980

Scre aspects af fuel research (Tin and zinc corpounds as
catalyst {n hydrogenatian cf ccal), 2238

Some chemicals from synthetic liquid fuel fprocesses, 6267

Some studies of Ohic ccals, shales, and cils
(Possibilities cf producing from caal, ail shales, and
tar aoils}, 2710

Scme thermzl and electrical aspects af the design of
converters fcr the hydrogenaticn process, 2442

Special equipment in the caal-hydrcogenation demonstration
plant, 272¢€

Spectrascopic investigation af asphaltenes from coal
hydrecgenetjor (X-ray and ir spectra of aspheltenes frcr
hydrogenation of Cheremkhova fancy coal; hydrogenaticn
characterized as process cf thermal decomposition, in
presence of Hy of side radicals aof 2 polymer with
relesase of structural units, e.g., asphaltene
wolecules; H helps prevent repolyrerizeticn of
structural units), 2968

Status of hydrcgenation of petrcleum, bitumer, coal tar,
and ccal (Biblicgrapghy}, 2240

Statues of coal beneficlaticn (Cowprehensive general
review), 2487

Stripping of ccal-hydrcgenation heavy oil slurry, 6295

Studies of the kinetics cf ccal hydrogenation, 6264

Studies on fron oxide-sulfur catzlysts by differential
thersal 2nalysis under high pressure (Additicn of § to
catalyst cconsisting cf wmetallic exides increases
conversiaon of coal), 303§

Studies on coal hydrogenaticn pracess (Use of autoclave
thet handies & liters/hr cf coal paste tc prepare
arowatic compaunds; study of kinetics of preccess), 29585

Studies on high-pressure hydrogenclysis cf coal by
differential thermal analysis (Use of Adkins catalyst,
SnCl, x 2H;0 catelyst, and red mud-S catalyst), 3062

Study of coel hydrogenation by atomic hydrcgen (Atarmic H
produced by electric discharge; equipment), 2976

Substitute and synthetic mectcr fuels (Methods of
producticn, possibilities faor 'use, and production
figures fcr the hydragenation of coal and acetylene),
5818

Substitutes for gasoline (Duisbourg-Meiderich plant;
Meiseburg plant), 2179

Supplerental pipeline ges frcm ccal by the hydrane
process (Direct conversicn of co2l with H tc give CH;
1100 psi{ of H flowing upward through free—falling
pulverized coal at 7259), 5331

Sysposium an environwental pclluticn contrcl - 2, 3, 1756
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Symposium on coal hydrogenztion. The coal—-hydrogenation
demonstraticn plant at Louisiana, Mo, (Hydrogenaticen in
demonstration plant at 700 atm; Fe catalyst), 6392

Sympesium on coal hydrogenation. High-pressure vegsels in
coal-hydrogenation service (Vessels te withstand 10,000
pesei. and 10009F ccoplicated by H attack and H.S
corrosion), 6393

Symposium on coal hydrcgenation. High-pressure (10,300
pound per square inch) piping, flanged jcints,
fittings, and valves for cocal-hydrogenaticn service
(Design factors; future trends), 2737

Symposium on coal hydragenatione. Instrumentation for
coal—hydrogenztion service, 2739

Symposium on coal hydrogenation. Metzllurgical and
fabrication considerations in the ccal-hydrogenation
demonstraticen—plant construction (Requirements for
special equipment, special steels, and heavy wall
thicknesses), 2740

Sympasium on cocal hydrocgenation. Design of preheaters and
heat exchangers for coal-hydrogenation plants
(Development of high—pressure heat exchangers to
eliminate preheaters and increase thermal efficiency of
process), 2741

Sympasium on environmental polluticen contrel — 1. Energy
situation and its environrental irpact (Beok), 3093

Synthesis of liquid fuels, 6054

Synthesis of liquid fuels (Keview of coal hydrogenation
and Fischer-~Trapsch synthesis in pest-wer CGermany),
8183

Synthesizing hydrocarbon fuels (Via hydrogenation of CO
prcduced from pyralysis cf coal), §910

Synthetic oil from coal (Catalytic hydrogenation in
autoclave at 140-210 sim up to 4759 in presence of
ammonium molybdate and £n chloride or Zn chlaoride gave
crude oil, gas, coke, and water; hydrorefining with Cel
and Mc oxide on Al oxide followed by cracking), 6877

Synthetic liquid and gaseous fuels from coal (Future
outlook of coal hydrogenation and underground
gasification as preducers of synthetic fuels), 3750

Synthetic petroleum and its derivatives (Fischer
hydrocarbon synthesis), 5762

Synthetic liquid fuel frem ccal (Hydrcgenation at 140 atm
over ammonium molybdate, &n chloride, and Zn chlsride
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