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as purification, impurities, dust, determination - RI 4456, p. 57
dispersion - RI 5043, p. 26
particle-size determination - RI 5118, p. 45
removal - RI 4942, p. 71
sampling apparatus - RI 4456, p. 56
hydrogen sulfide, removal - RI 4770, P. 56; RI 4942, p. 72
oxygen, catalytic removal - RI 4865, p. 72
graph - RI 4865, p. 72
sulfur, analyses - 1946, p. 42; 1947, pp. 110-112; RI 4456,
P. 57; RI 4770, p. 58; RI 5043, p. 12
apparatus - 1947, p., 112
table - RI 4770, p. 59
catalytic removal, apparatus - RI 4865, p. 72
contamination - RI 4770, p. 30
determination - 1946, p. 42; 1947, pp. 110-112; RI 4456,
p. 57
apparatus - 1947, p. 112
organic, removal - RI 4942, p. 72
apparatus - RI 4456, p. 56
recovery - RI 4942, p. 37
removal - RI 4770, p. 60
cost - RI 4456, p. 23
thiophene, thermal decomposition - 1947, p. 113
isatin test, calibration curves - RI 4770, p. 58
methanation - RI 4942, p, 71; RI 5043, p. 27
pillot-plant - RI 4456, p. 58; RI 4651, pp. 56-57
flow diagram - RI 4456, p. 58
scrubbing equipment - RI 5043, p. 28
pilot-scale - RI 4456, pp. 59-60; RI 4651, p. 57; RI 4865, pp. 73-74;
RI 4942, pp. 71-72; RI 5043, PP. 28-29; RI 5118, pp. 46-48
potassium carbonate, for removing carbon dioxide, graph - RI 5118,
P. &4
table - RI 5118, p. 5
triethanolamine for - RI 4865, p. 72
graphs - RI 4865, pp. 72, 74
hydrogen sulfide removal - RI 4770, p. 56
ig-purification equipment, Betz-Hellige Turbidimeter, for sulfate determina-
tions - 1947, p. 112
carbonate scrubber, hot-potassium - RI 4942, p. 44
diethanolamine scrubber, performance, graphs - RI 5043, pp. 54-55
filter, moving-bed, for removing dust - RI 4651, p. 56
fluidizer, for removing hydrogen sulfide and or
gas - RI 4651, p. 56
gas-1liquid contactor, turbomixer-type,
RI 5118, p. 46
diagram - RI 5118, p. 47
experiments - RI 5118, pp. 46-48
plastic filters, for particle-size determinations - RI 5118, p. 45
scrubber, high-pressure, dust concentration in, table - RI 5043, p. 28
for dust removal - RI 5118, p. 45
ss-purification plant, operating data - RI 5043, p. 53

ganic sulfur from synthesis

for gas absorption, description -
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Gas-purification processes, investigation - 1947, p. 112
pilot-plant studies - 1947, p. 113
Gas-purification unit, construction - RI 4651, p. 14
figure - RL 4770, p. 22; RI 4942, p. 18
operation - RI 4865, p. 27; RI 4942, p. 19
piping and manifolding in - RI 4865, p. 26
schematic flow diagram - RI 4865, p. 26
Cas recirculation, cost, graph - RI 5043, p. 4
Gas-sampling apparatus, for powdered-coal gasification, diagram - RI 4456 ,
p. 54
Gas synthesis. See Fischer-Tropsch synthesis.
Gas-treating-and-testing laboratory, analytical work - RI 4651, p. 56
control tests - RI 4651, p. 56
figure - 1947, p. 110
General American Transportation Corp., pilot-plant experiments, cooperative
agreement - RI 5118, p. 46
Generator, pilot-plant, selected coal runs, results, tables - RL 4456, p. 50
synthesis-gas, cost estimates - RI 5236, p. 28 ‘
German equipment, synthetic liquid fuel - 1947, p. 32 t
German plants, synthetic liquid fuel, inspection - 1945, pp. 5, 14 :
German technicians, as consultants - RI 4456, p. 2
German wrapped high-pressure vessel - RI 4456, p. 6 j
Gilsonite, as source of liquid fuels - RI 5043, p. ix ;
hydrogenation, susceptibility, tables - RI 4456, pp. 34-35
hydrogenation products, ultimate analyses, table - RI 4456, p. 35
Gorgas (Ala.) project. See Underground gasification.

H

Hammer mill, two-stage, for coal reductionm, diagram - RI 4942, p. 26
Heat and mass transfer, im beds of solids, studies - 1947, pp. 91-92; RI 4651,
p. 30
Heat exchangers, double-tube, performance - RI 4865, p. 16
Heat transfer, through fixed, granular reactor beds - 1947, p. 91
Heavy-oil residues, carbomization - RI 5043, p. 41
table - RI 5043, p. 42
Heavy oils, from sugar and coal, infrared-spectra comparison, graph - RI 4770,
p. 46
HBomologation reaction of alcohols. See Oxo reaction.
Hydraulic fracturing. See Underground gasification.
Hydrocarbon gases, byproduct, to replace hydrogen - RI 4456, p. 32
polynuclear, composition - RI 5043, p. 16
Hydroformylation. See Oxo reaction.
Hydrogen, for coal-hydrogemation, cost - RI 4456, p. 31
compressor-valve manifold, for coal-hydrogenation pilot plant - RI 4456,
p. 30
conversion to synthetic fuels - RI 4456, p. 23
from coal and natural gas, comparative cost, diagram - 1947, p. 44
oxygen contaminatiom, danger - RI 4456, p. 2
production, economic studies - 1945, p. 2
purified and compressed, cost of producing - RI 4651, p. 20
table - RI 4651, p. 21
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Hydrogenation, bituminous coal, relation of heavy-oil-slurry viscosity, hydro-
gen absorption, space velocity, and reactor temperature, graph - 1946, p. 20

ylelds at high pressure - 1946, p. 21

carbon monoxide. See Fischer-Tropsch synthesis.

coal,
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RI
pp.

autoclave studies, catalyst and kinetic - 1945, pp. 8-11; 1946, pp.
21; ¥947, pp. 89-90; RI 4456, pp. 33-34, 36; RI 4651, pp. 36-38;
4770, pp. 44-45; RI 4942, pp. 55-57; RI 5043, pp. 13-14; RI 5236,
12-13
bench-scale - RI 4865, p. 57; RI 5043, p. 3
Bergius~I1.G. process - RI 4865, p. 57
bibliography - RI 4651, p. 41; RI 4770, p. 74
Bird-DeLaval centrifugation, experiments - RI 5043, p. 40
table - RI 5043, p. 41
catalysts. Sece Catalysts, coal-hydrogenation.
chemical process -~ RI 4456, p. 15
chemistry, review - 1945, p. 14
commercial plant, cost estimates - 1947, p. 45; RI 4651, pp. vii-ix;
RI 4865, pp. 38-45
economic studies - RI 4456, p. 6; RI 4770, p. 26; RI 4865, p. 37
engineering studies - RI 4456, p. 6; RI 4865, p. 37
estimate, Bechtel Corp. - RI 4456, p. 7
design - RI 4456, p. 7
flow diagrams - RI 4456, p. 1l4; RI 4865, pp. 42, 46
tables - RI 4456, pp. 12-13 :
30,000-barrel-per-day, plan - 1947, p. 46; RI 4456, p. 6
schematic arrangement - RI 4456, p. 6
simplified flow diagram - RI 4456, p. 6
30-ton~per-hour, economics - RI 4942, p. 30
material balance - flow diagram - RI 4942, p. 30
. tables - RI 4942, pp. 30-32
cost, effect of octane rating on, graph - RI 4770, p. 24
cost estimates - 1947, p. 40; RI 4865, p. v
delayed coking process - RI 4456, p. 15
demonstration plant, accident record - RI 4651, P. 24; RI 4770, p. 27
construction - 1946; p. 30; 1947, pp. 36-38; RI 4456, p. 3
contract for - 1946, p. 25
cost estimates - 1947, p. 40; RI 4456, p. 6
distillation facilities - 1947, p. 34
engineering design - 1947, pp. 32-38; RI 4456, p. 1
equipment - 1947, p. 37; RI 4770, pp. 14-15
experimental work - 1945, pp. 9-11; 1946, pp. 19-21
foreign - 1947, p. 31
flexibility - RI 4770, p. iii
flowsheets - 1945, p. 3; 1947, p. 34; RI 4651, p. xxii
future program - RI 4942, p. 12
high-pressure stalls - RI 4651, p. 2
improvements - RI 4865, p. 13; RI 4942, pp. 12-15
instrumentation -~ RI 4865, p. 15
operation - 1947, pp. 45-48; RI 4456, pp. x, 5; RI 4651, PP.
1-9; RI 4770, pp. 1-16; RI 4865, pp. 7-23; RI 4942, pp. 1-17;
RI 5043, pp. vi, 1-3, 35-46
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Hydrogenation, ccal, demonstration plant, panoramic view - RI 4456, p. 24

perspective sketch - 1947, p. 34
plot plans - RI 4456, p. xvii
process flowsheet - RI 4456, p. xvii ;
processing data - RI 4865, p. 1 :
products - RI 4865, p. 61
proposed - 1946, pp. 26-27
pumphouse - RI 4456, p. xxii
test operatioms - RI 4651, p. 1
welded construction, use ~ RI 4865, p. 16

direct, laboratory-scale tests - RI 4456, p. xi

distillation, extractive, for separating products - RI 5043, p. 10

dry, bench-scale tests - 1947, p. 87

engineering difficulties - RI 4456, p. 32

European plants - 1946, p. 29

flash-distillation process - RI 4456, p. 15

flash-distillation unit, for removing solids, improvements - RI 4865,

p. 17
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use - RI 4865, p. 16
flow diagrams, for training program - RI 4456, p. 5
fluidized - RI 4651, p. 35; RI 4770, p. 41; RI 4865, pp. 57-59;
RI 4942, p. 50
tables - RI 4770, pp. 41-42
high-pressure, summary of 1950 studies - RI 4770, p. vi
high-temperature, continuous-unit apparatus - RI 5043, p. 12
pilot-plant studies - RI 5043, pp. 12-13; RI 5118, pp. 10-13;
RI 5236, pp. 11-12 '
hydrocarbonization, pilot-plant studies - RI 4456, p. 32; RI 4770,
pp. 41-43; RI 4865, p. 57; RI 4942, p. 50; RI 5236, p. 13
kineties - RI 4942, p. 55; RI 5043, pp. 7-14
laboratory research - 1946, p. 20; RI 4456, pp. 31-33
liquefaction rate - RI 4456, p. 36
1iquid and vapor phase, diagram - RI 4942, p. 2
liquid-phase, analytical data, tables - RI 4865, p. 4; RIL 4942, p, ¢
demonstration-plant runs - RI 4770, pp. 1-8; RI 4942, pp. 1-6
operation - RI 4865, p. 3; RI 4942, p. 3
processing data, table - RI 4942, p. 4
yield data, tables - RI 4865, p. 3; RI 4942, pp. 4-5 3
pilot-plant runs - RI 4456, p. 31; RI 4651, p. 35; RI 4770, p.$,§
maximum throughput and hydrogen consumption - 1946, p. 19 -
mineral matter, effect on - RI 5236, p. iii
miscellaneous studies - RI 4456, p. 14
oxygen elimination - RI 4770, p. 47
paste-preheater temperatures, graphs - RI 4651, p. 22
pilot-plant - 1947, p. 86
high-pressure - 1947, p. 94
1iquid-phase - RI 4456, p. 30
modifications - 1946, p. 19
products, viscosity, graph - 1947, p. 86
process, description - RI 4942, p. vi
reaction mechanism - RI 4651, p. 36
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fydrogenation, coal, residue, oil recovery from - 1946, p. 21
sodium hydroxide, effect on - RI 5236, p. 1ii
thermal efficiency - 1947, p. 38; RI 4456, p. 25
ultrasonic waves, effect, investigation - RI 4456, p. 36
vapor-phase, analyses, tables - RI 4865, p. 6; RI 4942, p. 10;_
RI 5043, p. 46
bench-scale studies - RI 4770, p. 40
demonstration-plant runs - RI 4770, pp. 9-12
middle-oil refining - RI 4770, p. 40; RI 4865, p. 60
operating conditions and yields, table - RI 4865, p. 5;
RI 4942, pp. 7-9
pilot-plant runs - RI 4651, p. 35
yields, table - RI 5043, p. 45
water requirements for - RI 4456, p. 14
raw materials, amenability of different coals to - 1945, p. 8
coals, consumption, table - RI 4456, p. 8
final products, table - RI 4456, p. 8
plant costs using, tables - RI 4456, p. 9
preparation, economic studies - RI 4942, p. 26
engineering studies - RI 4942, p. 26
suitability tests ~ RI 4456, p. 7
coal paste, preparation - RI 4865, p. 13
equipment - 1947, p. 94
coal types, autoclave studies - 1945, pp. 88-89; 1947, pp. 88-89;
RI 4651, pp. 38-39; RI 4942, pp. 50-52; RI 5043, pp. 13-14
coke-oven gas - 1947, p. 88
Illinois ceal, high-volatile, analysis - RI 4456, p. 11
liquid-phase run - RI 4865, p. 11
products, table - RI 4942, p. 52
Kentucky coal, products, table - RI 4942, p. 51
lignite, Beulah, effect of pressure on - RI 4770, p. 44
effect of temperature on - RI. 4770, p. 44
Velva, analyses and yields, tables - RI 5043, pp. 37-39
conversion rates, graph - RI 5043, p. 14
effect of catalysts on - RI 5043, p. 14
experimental filtration data, table - RI 5043, p. 44
organic compounds - RI 5236, p. 15
Pittsburgh Bed coal, analyses, tables ~ RI 4942, p. 2; RI 5043, p. 36
vields - 1945 pp. 11-12; RI 5043, p. 36
Rock Springs coal, comversion-rate graph - RI 5043, p. 14
effect of catalysts on - RI 5043, p. 14
exploratory runs - RI 4865, p. 7
laboratory results, table - RI 4456, p. 34
Utah coal, cost estimate - 1947, p. 42
West Virginia coal, liquid-phase run - RI 4865, p. 8
vapor-phase run - RI 4865, p. 10
drogenation. See also Asphalt, Gilsonite, Petroleum residuum, Residual oil,
shale oil, and Tar.
mdn@enation equipment, ceal, American - RI 48653, p. v
batch-distillation - RI 4456, p. 36; RI 5043, pp. 10-11
Bird centrifuge, for removing solids, improvements - RI 4865, p. 17
use - RI 4865, p. 16
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Hydrogenation equipment, coal, breaking in - RI 4456, p. 5

s

centrifuging equipment, heavy-oil-slurry - 1947, p. 94
coal-preparation plant - RI 4651, p. 8; RI 4942, p. 27 3
colloid mill - RI 5118, pp. 11-12 3
commercial, engineering studies - RI 4651, p. 22
compressor, high-pressure booster - RI 5118, pp. 13-14
high-ratio centrifugal, design - RI 5043, p. 25
engineering studies - RI 5118, p. 59 H

hydrogen - RI 4770, p. 6
hydrogen-recycle - RI 4651, p. 6
inert-gas - RI 4770, p. 6
connections, high-pressure, design - RI 4942, p. 59
converter, 100-ton, for demonstration plant - RI 4456, p. 7
use of bed of catalyst granules in - 1946, p. 19
vapor-phase, diagram - 1947, p. 40
corroslon and erosion - RI 4865, p. 17
design - 1947, p. 92
expansion engine, for heavy-oil-let-down valves, substitution -
RI 4456, p. 2 i
flash-distillation plant - RI 4651, p. 8
flash-distillation unit, for separating oils - RI 4770, p. 4;
RI 4942, p. 51
flow-meter assembly, high-pressure, design - RI 4942, p. 61
for freezing and synthesizing organic compounds - RT 4651, p. 38
high-pressure stall, construction - 1947, p. 38
high-pressure valves - RI 4456, p. 10
hot stall, liquid-phase - RI 4865, p. 6
hydrogen compressor, demonstration plant, RI 4456, p. 10
injection pump, high-pressure - RI 4770, p. 6; RI 4865, p. 9;
RI 4942, p. 12
for demonstration plant, fabricationm - 1947, p. 35
improvements - RI 4865, p. 14
instruments needed - RI 4942, p. 59
liquid phase, performance - RI 5043, p. 40
reactor - RI 4456, p. 30
unit diagrams - RI 4770, p. xiv; RI 4865, p. 10
operating data - RI 4651, p. 6
pressure testing - RI 4651, p. 5
runs - RI 4651, p. 8
l1iquid pumps, for pilot plant - RI 4456, p. 30
paste-injection pump, cartridge-type chamber for, diagram - RI 4651,
p. 4
paste-preparation plant - RI 4651, p. 8
pilot-plant - RY 4942, p. 68; RI 5043, p. 13
modifications - 1946, p. 19
piping materials, high-pressure, improvements - RI 4865, p. 16
plant converter, full-scale, proposed design, diagram - RI 4651, p,2;
preheater, paste, for commercial-size operation, design - 1947, p, 35
product receiver, quick-opening - RI 4942, p. 61
pumps, coolant-oil-circulation, improvement - RI 4865, p. 31
high pressure-low volume, diagram - RI 4942, p. 59




