
DESULFURIZATION AND PURIFICAZION III 

Mc~all. Soc. AI~E; ~2: Ii0-21(~ Apt 1973). 
Cq/IL:DES;ILFURIZATIUN;MEYERS PROCESS; REMOVAL; 

uY~ I TC.q 

01'97[ REDUCTION gF S02 IN GAS MIXTURES. 
~[t, E.L.; We[t~, A.5., Jr. (to Esso 
~r,:h anJ Engineering Co., Linden, NJ). US 
P,~[enf 3~726,95a. i0 Apt 1973. Filed date 
2,2 Feb IS7!. 6p. 

~ r e ~ c t l o n  with a h y d r o c a r b o n  o i l  ( r e d u c i n g  
a~ent). FLUE GAS;DESULFURIZAT!ON;REMOVAL;SULFU~ 
D!Iq×[DU;CH~MICAL REACTIONS:REDUCTION; 
HYDROCARBONS;OILS;SULFUR 

0i972 METHOD AND APPARATUS USEFUL IN 
COMBUSTION GAS PURIFICATION. Burbach, H.E. 
(to Combustion Eniineering, Inc., Windsor~ 
Corm.). US Patent 3~726~239. I0 Apt 1973. 
F i l e d  .Ja%~ 29 Dec 1971. 4p. 

M~rb[e bed wet scrubber for removing 
~uIfucouE and particu|a~e impurities from flue 
gases. FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR 
OXiDES;SCRUBbING 

01975 EXTRACTING SULFUR COMPOUNDS FROM COAL. 
MeWer~, E.A. (%o TRW inc.). German(FRG) 
P a t e n t  2~10~,78,~. 12 Apt  1973. 

Organic S content ~n coal decreased by 
e×~rect~en with aolvents, e.g.~ o-ehlorephenol, 
hsPO., or HPF~. ORGANIC SULFUR COMPOUNDS; 
EXTRACTION;COAL:SOLVENT EXTRACTION 

0~97~ (PB--221396) P~OJECTED UTILIZATION OF 
~:T~C~ GAS CLEAN[N~ SYSTEMS BY STEAM-ELECTRIC 
PLANTS. (FINAL REPORT). (Sulfur Oxide 
<on,tel Techno[o~ A~se~smenf Panel). 15 Apt 
197~. 97p. (APTD--ID69). NTIS. 

i)~cus~on of se~en desu[furization methods. 
FIU~ GAS;DESULFURIZATION;REMOVAL;SULFUR DIOXIDE: 
~C~05~ING:CALCIUM OXiDES;LIMESTOnE;MAGNESIUM 
I×IOES;CATALYSTS;OXiDATION;WELLMAN-LORD PROCESS; 
CHEr4iCO P~CESS:COST 

01975 CLE~N!NG UP S~ 2. Anon. Chemical 
E n g i n e e r i n g ;  £0: No. 9, (16 Apt 1973). 

SULFUR DIOXIDE:CLEANING;SULFUR;REMOVAL; 
ZCONOHICS:C~SEOUS WASTES;WASTE FROCESSING; 
£M!?2I~;A[R POLLUTIOn;SULFURIC ACID;~ECOVERY; 
ECONOMICS:FLUE GAS:DESULFURIZATION;COAL; 
INDUSYR!AL PLA~ITS 

n!97b (PF--2ZI627-3) REMOVAL OF PYRITE FROM 
COAL Ey D~Y SEPARATION METHODS. REPORT OF 
INVESTIGATIONS. Abel~ W.T.; Zulkosk~, M.; 
Bradu, G.A.; EcKerd, J.W. (Bureau of Mines, 
WashiNgton, D.C. (USA)). May 1973. g2p. 

AIR.P~LLUTIO~;SULFU~ OXIDES;COAL;SEPARATION 
P~CESSES:FOSSIL-FUEL POWER PLANTS;EMISSION; 
~[NVI~ONME~T;COMBUSTION;PYRITES;DESULFURIZATION; 
~EM~UAL 

~1977 CVITIC~L REVIEW OF REGULATIONS FOR THE 
CONTROL OF SULPHU~ OXIDE EMISSIONS. Anon. 
J. ~ir Po~lut. Contr. Ass.; 23: No. 5, ~64-- 
75(Ma~ 1975). (In English). 

UZ~: 41 reference~o SULFUR OXIDES;AIR 
POLLUTIOH;POLLUTIUN REGULATIONS;USA;FLUE GAS; 
DESULFURIZATION;REMOVAL;COST:BIOLOGICAL EFFECTS 

01975 (P~--221 627/3) REMOVAL OF PYRITE 
F~OM COAL ~[Y DRY SEPARATION METHODS. REPORT OF 
iNVESTIGATiONS, PREPARED IN COOPERATION WITH 
~PGA~TOgN ENERGY RESEARCH CENTER, WV. A b e t ,  
W.T.; Zu|kos~i, M.: Brad~ G.A.; Eckerd, J.W. 
(Bureau of Mines, Washington , De). May 1973. 
52p.p. (BM-RI--77~2). NTIS $3.75, $1.46 

Reduction of SOz emissions from ooal--burning 
po~er plants b~ removing pyrites from coal 
prior to burning; equipment. PYRITES;COAL; 
REMOVAL;DEMINEE~LIZATION;SULFUR DIOXIDE; 
COMBUSTION:WASHING;EQUIPMENT;CENTRIFUGATION: 
EL£CTROSTATIC PRECIPITATDRS;GRIEDING; 

DESULFURIZATIOM 

01979 (PB--222B09) CONCEPTUAL DESIGN AND 
COST STUDY. SULFUR DIOXIDE REMOVAL FROM POWER 
PLANT STACK GAS. MAGNESIA SCRUBBING - 
REGENERATION: PRODUCTION OF CONCENTRATED 
SULFURIC ACID. McGlamer~, G.G.; Torstrick, 
R.L.; Simpson, J.P.; Phillips, J.F., Jr. Hay 
197~. 386p. (EPA--R2--73--244). NT!S. 

FLUE GAS:DESULFURIZATION;REMOVAL;SULFUR 
DIOXIDE;SCRUBBING;MAGNESIUM OXIDES:REGENERATION; 
COST 

0!980 LARGE SCALE EQUIPMENT USING THE IHI-- 
CHEMICO PROCESS FOR REMOVING SULPHUR DIOXIDE 
FROM STACK GAS. Nakahira, T. Ishikawajima- 
Harima Giho; 197S: 51--4(May 1973). (In 
Japanese). 

Uses magnesium oxide slurry as absorber. 
FLUE GAS;DESULFURiZATION;REMOVAL;SULFUR DIOXIDE: 
CHEMISORPTION;SLURRIES;MAGNESIUH OX!DES;CHEMICO 
PROCESS 

01981 OIL SHALE, COAL, AND THE ENERGY CRISIS. 
Weichman, B.E. (Superior Oil Co., Houston, 
TX). Chem. Eng. P~ogr.; 69: No. 5, S4-95(Ha~ 
197Z). 

ENERGY RESERVES;OIL SHALES;COAL;ENERGY 
SOURCES;POLLUTION;ENVIRONMENT;LEGAL ASPECTS; 
COST;SULFUR;ENERGY SHORTAGES;AVAILABILITY 

01982 EMISSION CONTROLS - STATUS AT COAL 
BURNING POWER PLANTS. Falkenberr~, H.L. 
M i n i n g  Congr. J.; 59: No. 5, 48-53(Ma~ 1973). 

Various methods for reduction of SO e 
emissions in stack gas. FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE: 
CATALYSTS;OXIDATION;SCRUBBING;MAGNESIUM OXIDES; 
COAL GASIFICATION;COAL;SOLVENT EXTRACTION; 
SOLVENT-REFINED COAL;PRODUCTION 

01983 KINETICS OF SULFATION OF ALKALIZED 
ALUMINA (NA20 X ALz03). Bartlett, R.W. 
Atmos. Enuiron.; 7: No. S, !Sp.(Ma~ 197Z). 

At 300 to 600oC. SULFUR DIOXIDE;REMOVAL; 
STACK DISPOSAL;CHEMICAL REACTIONS;KINETICS; 
SULFATES;WATER VAPOR:COAL;INDUSTRIAL PLANTS: 
SODIUM SULFATES;SODIUM OXIDES;ALUMINIUH OXIDES; 
ACTIVATION ENERGY;KINETICS;ENVIRONMENTAL 
EFFECTS;FLUE GAS;THERMAL GRAVIMETRIC ANALYSIS; 
DESULFURIZATION 

01984 CRITICAL REVIEW OF REGULATIONS FOR THE 
CONTROL OF SULFUR OXIDE EMISSIONS. Engdahl, 
R.B. (Battelle Memorial Inst., Columbus Labs, 
Atmospheric Chemistry end Combustion Systems 
Diw., Columbus, OH). Air Pollution Control 
Association Journal; 29: No. 5, 364-T5(May 
X979). 

REGULATIONS;CONTROL;EMISSION;FLUE GAS;SULFUR 
DIOXIDE;REMOVAL;SULFUR OXIDES;DESULFURIZATION; 
STANDARDS;COMBUSTION;FOSSIL FUELS;EQUIPMENT;AIR 
POLLUTION;REVIEWS;COAL 

01985 EMISSION CONTROLS -- STATUS AT COAL 
BURNING POWER PLANTS. Falkenberry, H.L. 
(TVA, Office of Power, Power Research and 
Development Branch). Mining Congr. J.; 59: 
No. 5, 48-SO(Hay 1973). 

COAL;STANDARDS;ENVIRONMENTAL EFFECTS;SULFUR 
DIOXIDE;REMOVAL;NITROGEN OXIDES;DESULFURIZATION; 
POWER PLANTS;COMBUSTION:FLUE GAS;SCRUBBING; 
SULFURIC ACID;RECOVERY;SULFUR;COAL GASIFICATION; 
AIR POLLUTION 

01986 DESULFURIZING GAS CONTAINING HYDROGEN 
SULFIDE. Kumata, S.; Shimoi, Y.; Hirabayashi, 
T.; Higatashi, Y.; Tsuruta~ H. (to Nittetsu 
Chemical Engineering Ltd.). German(FRO) 
Paten% 2,253,003. i0 May 1973. 

HaS and HCN removed from coke-oven Gas by 
scrubbing with aqueous NaRCOs. DESULFURIZATIHN; 
HYDROGEN SULFIDES;REMOVAL;HYDROCYANIC ACID; 
PURIFICATION;COAL GAS;AQUEOUS SOLUTIONS: 



112 COAL FROCES31NG 

SCFUqBING;SDDIUM CAEB-n~ATES Use o f  a c t i v a t e d  manganese for  

019S7 FLUE GAS RECOVERY METHCD AND APPARATUS. 
Huntington, E.L. US Patent 3,733,777. 22 
May 1 9 7 5 .  F i l e d  d a t e  i0  Jun 1 9 7 1 .  9 p .  

Remova l  o f  S@z u s i n g  p a c k e d - b e d  a b s o r b e r  
c o n t a i n i n g  c o l d  a q u e o u s  s u l f i t e  s o l u t i o n .  FLUE 
GAS;DESULFURIZATIUN;REMOVAL;SULFUR DIOXIDE; 
ABSORPTION;AQUEOUS SOLUTIONS;SULFITES; 
REGENERATION 

01988 PROCESS FOR USING N-ALKYL LACTAM FOR 
STRIPPING SULFUR DIOXIDE FrOM GAS STREAMS AND 
RECOVERING LIQUID SULFUR DIOXIDE. Bellisio, 
A.A.;  Dsyras, H.G.; r e i n ,  H.M. ( t o  GAF Corp., 
NY). US Patent 3,733,780. 22 May 1973. 
Filed date 17 Apr 1972. 17p. 

Removal of SO z from flue gas using N-methyl 
pyrolidone. FLUE GAS;DESULFURIZATION;REMOVAL; 
SULFUR DIOXIDE;ABSORPTION;PYRROLIDONES; 
REGENERATION 

0 1 9 8 9  DESULFURIZATION OF COKE-OVEN GAS. 
Preusser, G.; Diemer, P.; Radusch, P. ( t o  
Heinr ich Koppers GmbH). German(FRG) Patent 
2,157,365. 24 May 1975. 

Coke-oven gas scrubbed to remove hydrogen 
s u l f i d e  w i t h  NH~OH c o n t a i n i n g  ( N H , ) z S 0 4 ,  
(NH,)zS2Oa, and NH4SCN. COAL GAS; 
DESULFURIZATION;HYDROGEN SULFIDES;REMOVAL; 
SCRUB~I~;G;AMHONIUM COMPOUNDS;HYDROXIDES; 
SULEATES;THIOSULFATES 

01990 (NP--20075) REMOVAL OF SULFUR FROM 
COAL BY TREATMENT WITH HYDROGEN. PHASE I .  
THE EFFECT OF OPERATING VARIABLES AND RAW 
MATERIAL PROPERTIES. Gary, J.H.; Baldwin, 
R . M . ;  Bao, C . Y . ;  Kirchner,  M. ;  G o l d e n ,  J.O. 
(Colorado School of  Minest Golden (USA)). 30 
May 197 ~.  1 0 8 p .  

E f f e c t s  o f  r e a c t i o n  t e p e r a t u r e ,  p r e s s u r e ,  
r e a c t i o n  t i m e ,  s o l v e n t  t y p e ,  and  s o l v e n t  t o  
c o a l  r a t i o ;  c o a l - s o l v e n t  s l u r r y  c a u s e d  t o  r e a c t  
w i t h  H at  h i g h  t e m p e r a t u r e s  and p r e s s u r e s  in  
a u t o c l a v e ,  COAL;DESULFURIZATION;TEMPERATURE 
DEPENDENCE;PRESSURE DEPENDENCE;TIME DEPENDENCE; 
AUTOCLAVES;HYDROGEN;CHEMICAL REACTIONS;ORGANIC 
SOLVEnTS;CATALYSTS;RECOVERY;TABLES;DIAGRAMS 

01991 (NP--20138) REMOVAL OF SULFUR FROM 
COAL BY TREATMENT WITH HYDROGEN. PHASE I .  
THE EFFECT OF OPERATING VARIABLES AND RAW 
MATERIAl PROPERTIES. RESEAPCH AND DEVELOPMENT 
REPORT NO. 77, INTE.IM REPORT NO. I. 
(Colorado Schoo l  of M i n e s ,  Go lden  (USA)). 30 
May 1 9 7 3 .  108p. 

Ef fects  o f  react ion time and temperature, 
p r e s s u r e  v s o l v e n t  t y p e ,  and  s o l v e n t  c o a l  r a t i o .  
COAL;HYDROGENATION;DESULFURIZATION;TIME 
DEPENDENCE;PRESSURE DEPENDFNCE;TEMPERATURE 
DEPENDENCE;SOLVENTS;ANTHRACENE;TETRALIN;SULFUR; 
REMOVAL 

01992 (NP--19947) REMOVAL OF SULFUR FROM 
COAL BY TREATMENT WITH HYDROGEN. FHASE I .  
THE EFFECT OF OPERATING VARIABLES AND RAW 
MATERIAL PROPERTIES. RESEARCH AND DEVELOPMENT 
REPORT NO. 77, INTERIM REPORT NO. 1. Gary~ 
J.H. ;  Baldwin, R.M.; Bag, C.Y.;  Kirchner,  M.; 
G o l d e n ,  J .O .  ( C o l o r a d o  Schoo l  o f  M ines ,  
Golden (USA)). 30 May 1 9 7 3 .  C o n t r a c t  14-32- 
0 0 0 1 - 1 2 2 5 .  lOOp. 

325 and 400oc  at  600 and 1200 p s i g ,  
r e s p e c t i v e l y .  SULFUR;COAL;RESEARCH PROGRAMS; 
DESULFURIZATION;HYDROGEN;TEMFERATURE DEPENDENCE; 
HIGH TEMPERATURE;MEDIUM VACUUM;TETRALIN; 
ANTHRACENE;REACTION KINETICS;REMOVAL;SOLVENT- 
REFINED COAL 

01993 EXAMINATION OF SIMULTANEOUS REMOVAL OF 
SULFUR DIOXIDE AND NITROGEN OXIDES IN STACK 
GASES BY AMMONIA. Ish ino,  N. Kankyo Sozo 
(Environ.  Creat ion) ;  3: No. 6, 67-76(Jun 
1973). ( I n  Japanese). 

desu l fur iza t~on.  FLUE GAS;DESULFURIZATION; 
PURIFICATION;REMOVAL;SULFUR DIOXIDE;NITROGEN 
OXIDES;CHEMISORPTIOK;MANGANESE;AMMONIA; 
CATALYSTS;IRON OXIDES;FLUIDIZLD BED 

01994 (PB--225 0 3 9 / 7 )  POTE'4TIAL POLLUTA~TS 
IN FOSSIL FUELS. FINAL REPT. Magee, E.M.; 
Ha l l ,  H.J. ;  Varga, G.M., Jr .  (Esso Research 
and Engineering Co., Linden, NJ. Government 
Research Lab). Jun 1973 .  Contract EPA--68- 
0 2 - 0 6 2 9 .  292p.p. (GRU-2DJ--73; EPA-R2--73-- 
2 4 9 ) .  NTIS $ 6 . 5 0 ,  $ I . 4 5  (MF). 

C o m p o s i t i o n  of t y p i c a l  US f o s s i l  f u e l s  by 
source l o c a t i o n .  USA;FOSSIL FUELS;PETROLEUM;OIL 
SHALES;SULFUR;NITROGEN;POLLUTION;CHEMICAL 
ANALYSIS;CHEMICAL CCMPGSITION 

01995 NEW CONCEPT FOR SCRUBBING GASES. 
Lewis, C.J. Brick and Clay Record; 162: No. 
6, 3 4 - 6 ( J u n  1 9 7 3 ) .  

A d v a n t a g e s  o f  u s i n g  s l a k e d  l i m e  s l u r r y .  FLUE 
GAS;DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
SCRUBBING;CALCIUM OXIDES;SLURRIES 

01996 APPLICATION OF CALCIUM-BASED WET FLUE 
GAS DESULFURIZATION TO A COAL BURNING ELECTRIC 
POWER PLANT. Sakanishi, J. Nenryo Oyobi 
Nensho (Fuel and Combustion); 40: No. 6, 545- 
53(Jun 1 9 7 3 ) .  ( I n  Japanese). 

Cperation of  Chemico process p lan t .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE;CHEMICO 
PROCESS;EFFICIENCY 

01997 (NTIS-WIN--75-17) DESULFURIZATION OF 
COAl AND PETROLEUM. A BIBLIOGRAPHY WITH 
ABSTPACTS. Harrison, E.A. (Nat ional  
T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ,  S p r i n g f i e l d ~  V a .  
(USA)). Jun 1973 .  78p .  

BIBLIOGRAPHIES;COAL;PETROLEUM; 
DESUIFURIZATION 

01998 FLUE GAS DESULFURIZATION AND 
RECLAMATION OF GYPSUM. Kawashima, T. Nenryo 
Ovobi Nensho (Fuel and Combustion); 40: No. 6, 
521-36(Jun 1973). ( I n  Japanese). 

Discussion of  ammonium b i s u l f i t e  absorption 
and lime absorpt ion.  FLUE GAS;DESULFURIZATION; 
REMOVAL;SULFUR DIOXIDE;CHEMISORPTION;AMMONIOM 
COMPOUNDS;SULFITES;REGENERATION;CALCIUM OXIDES; 
GYPSUM 

01999 SOLVENT REFINING GETS THE SULFUR OUT - 
OF COAL. Anon. World Mining; 9: No. 6, 28- 
9(Jun 1973). 

SULFUR;REMOVAL;COAL;SOLVENT-REFINED COAL;AIR 
POLLUTION;ENVIRONMENTAL EFFECTS;ORE PROCESSING; 
WATER POLLUTION;CLEANINGIDESULFURIZATIOK 

02000 PROCESS FOR USING N-ALKYL LACTAMS FOR 
STRIPPING SULFUR DIOXIDE FROM GAS STREAMS. 
B e l l i s i o ,  A . A . ;  P s y r a s ,  H . G . ;  F e i n ,  M.M. ( t o  
GAF C o r p . ,  NY).  US P a t e n t  3 ~ 7 3 8 , 0 8 6 .  12 dun 
1973.  F i l e d  d a t e  17 Ap t  1972.  18p .  

Removal  o f  SO z f r o m  f l u e  gas u s i n g  N - m e t h y l  
p y r r o l i d o n e .  FLUE GAS;DESULFURIZATIONIREMOVAL; 
SULFUR DIOXIDE;ABSORPTION;PYRROLIDONES; 
REGENERATION 

02001 AMMONIA-HYDROGEN SULFIDE CYCLIC WASHING 
PROCESS FOR COKE-OVEN GAS. Tippmer, K.;  
L a u f h u e t t e ~  D. ( t o  F i rma  C a r l  S t i l l ) ,  
German(FRG) P a t e n t  2 , 0 5 8 9 7 0 9 .  20 Jun 1 9 7 3 .  

95~ o f  H2S removed from gas compared w i t h  
85~ In usual processes. COAL GAS; 
DESULFURIZATION;HYDROGEN SULFIDES;REMOVAL; 
AMMONIA;WASHING 

02002 REMOVAL OF MINERAL MATTER INCLUDING 
PYRITE FROM COAL. PATENT APPLICATION NO. 354 
023. Reggelt L . ;  Raymond, R.; Blamstein~ B.D. 
( t o  D e p a r t m e n t  o f  I n t e r i o r ,  W a s h i n g t o n t  DE) .  
25 Jun 1973 .  5p .  

T r e a t m e n t  o f  c o a l  w i t h  aqueous a l k a l i  a t  
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about 175-3000C followed by acidification with 
strcn~ acid, COAL~PYRITES;REMOVAL; 
DEM!NERALIZATION~DESULFURIZATION 

02005 CLEAN STACK GAS GETS TOP PRIORITY AND 
AWARD AT DUQUESNE. Power (N.Y.); 11~: No. 7, 
34-~5(Ju~ 197~). 

AIR CLEAN!NG;ENVIEONMENT;OHIO RIVER;FOSSIL-- 
FUEL POWER PLANTS;SULFUR OXIDES;POLLUTION; 
CONTROL~GASEOUS WASTES;DESIGN;SOLID WASTES; 
STACK DiSPOSAL;COAL;ECONOMICS;ELECTROSTATIC 
PRECIPITATORS;FLUE GAS;DESULFURIZATION;SULFUR 
OXIDES;REMOVAL 

02004 (PB--224002/AS) ABSORPTION OF SOa BY 
ALKALI~E SOLUTIONS IN VENTURi SCRUBBER SYSTEMS 
(FINAL REPORT). Wen, C.Y.; Uehida~ S. Jul 
1975. Contract EHS-D--71--20. !71p. (EPA-- 
650/2-7Z-003). 

Differential equations calculated relating 
total pressure, liqsid velocity, and S dioxide 
concentration in liquid along with axial 
direction end solved numrically for performance 
p~cfiled. SULFUR D!OXIDE;CHEMISORPTION;FLUE GAS; 
DESULFURIZATION;WATER;AQUEOUS SOLUTIONS; 
EQUIPMENT;DiFFERENTIAL EQUATIONS;REMOVAL 

02005 PRACTICAL ESTABLISHMENT OF A WET TYPE 
SULFUR REHCIVAL.PEOCESS FOR COAL FIRED BOILER IN 
LARGE SCALi. Do~, S. Nenr~o Kyokai--shi; 52: 
No. 555~ 618-24(Jui IS73). (In Japanese). 

Use of calcium h~drexide absorbent for 
removal of SO~ from flue gas. FLUE GAS; 
DESULFORiZATION;REMDVAL;SULFUR DIOXIDE; 
ABSORPTION;CALCIUM HYDROXIDES 

02006 PRACTICAL ESTABLISHMENT OF A WET TYPE 
SULPHUR-REMOVAL PROCESS FOR A COAL-FIRED BOILER 
ON THE LARGE SCALE. Do~ S. Nenryo K~okai- 
~ h i ;  52: No. 555, 618--24(Jui 197~). (In 
Japanese). 

Using Ca~ciu~ h~drexide as  absorbent. FLUE 
GAS;DESULFURIZATION;REMOVAL~SULFUR DIOXIDE; 
CHEMI~ORPTION;CALCIUM HYDROXIDES 

02007 MATHEMATICAL M~DEL FOR SIMULATION OF 
THE DYNAMIC BEHAVIOR OF THE TYCO PROCESS FOR 
SO~ AND NO/SU~ X/ REMOVAL. Vinson, C.B.; 
Kernode, R.I. Atmos. Environ.; 7: No. 7, 723-- 
35(Jul 197~I). 

FLUE G~S;DESULFURIZATION;REMOVAL;SULFUR 
DIO~!DE;TYCO PROCESS;PURIFICATiON;NITROGEN 
OXInE~REGENERATIONySULFURIC ACID 

0200~ PLANNING AND OPERATION OF WELLMAN--LORD 
DESULFURiZ~IO~ PROCESS. U%sunomi~a~ S. 
Nenr~o O~obi Nensho (Fuel and Combustion); 40: 
No. 7 ,  640-5(Jul !973 1 . (in Japanese). 

Uses sodium sulfite or potassium sulfite as 
absorbents. FLUE G~S;DESULFURIZATIGN;REMGVAL; 
SULFUR DIOXIDE;WELLMAN-LORD PROCESS; 
CHEM!SORPTION;SODIUM COMPOUNDS;POTASSIUM 
COHPOUNUS:ZULFITES;REGENERAT~ON 

02009 MATHEMATICAL MODEL FOR SIMULATION OF 
THE DYNAMIC BEHAVIOR OF THE TYCG PROCESS FOR 
SO~ AND NO/SUB X/ REMOVAL. Vinson~ C.B.; 
Kermode, R.I. (EPA~ Atlanta, GA). Atmos. 
Environ.; 7: No. 7 ,  723--~5(JuI 1973). 

MATHEMATICAL MODELS;SIMULATION;FOSSIL-FUEL 
POWER PLANTS;COMBUSTION;INDUSTRIAL PLANTS;COAL; 
SULFUR DIOKIDE;NITROGEN OXIDES;EFFICIENCY; 
EEMOVAL;C~ST;AIR POLLUTION;STACK DISPOSAL; 
PROGRAMMING;FLUE GAS;GASEOUS WASTES; 
DESULFURIZAT!ON;BENCH-SCALE EXPERIMENTS;TYCO 
PROCESS 

0201o SULPHUR EMISSION CONTROL - THE CHOICE 
OF PROCESS STAYS WIDE OPEN. Butler, P. 
Process Engineering; 6~-75(Jul 1973). 

FLUE GAS;SULFUR;STACK DISPOSAL;RESEARCH 
PRDGRAMS:P~WER PLANTS;INDUSTRIAL PLANTS;FUELS; 
SULFURIC ACID;SULFUR DIOXIDE;DESULFURIZATION; 
COAL GASIFICATION;COAL;FOSSIL FUELS;SCRUBBING; 

SULFUR;PRODUCTION 

02011 REMOVAL OF SULFUR DIOXIDE FROM STACK 
GASES: RECENT DEVELOPMENTS IN LIME-LIMESTONE 
WET SCRUBBING TECHNOLOGY. Elder, H.W. (TVA, 
Div. Chem. Day., Muscle Shoals, AL); Thompson, 
W.H. J. Eng. Power; 95: No. Z~ 150-4(JuI 
IS?S). 

SULFUR DIOXIDE;REMOVAL;FLUE GAS;STACK 
DISPOSAL;DESULFURIZATIGN;EMISSION;EQUIPMENT; 
SCRUBBING;LIMeSTONE;AIR POLLUTION;COAL; 
INDUSTRIAL PLANTS;WASTE PROCESSING 

02012 SULFUR DIOXIDE COLLECTION SYSTEM. 
Zey, A.F.; Przygoeki, J.V.; Van Huffe!~ P. 
(%o American Standard Inc.~ New York). US 
Paten% 3,745,751. 17 Jul iS?S. Filed date 
26 O c t , i S 7 0 .  5 p .  

SO 2 i s  o x i d i z e d  %o SO 3 upon  con%ac t  w i t h  
ozone--producing electrodes. FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
OXIDATION;OZONE;SULFUR OXIDES;ELECTRODES; 
SULFURIC ACID;ELECTROSTATIC pRECIPITATORS 

02013 PURIFICATION OF COKE OVEN GAS. Coke, 
i . ;  Tomishisa, N.; Nogami, Y.; Ka%agir[, K. 
(%0 Osaka Gas Co., L%d.). German(FRG) Pa±en% 
2,254~097. IS J u i  1973. 

Gas.containing HCN~ NH3~ and HaS purified by 
washing with aqueous S suspension %o give 
NH4SON~ (NH~)2S2O3~ and solid S. COAL GAS; 
PURIFICATION;HYDROGEN SULFIDES;DESULFURIZATION; 
REMOVAL;HYDROCYANIC ACID;AMMONIA~WASHING; 
AQUEOUS SOLUTIONS 

02014 PURIFICATION OF FUEL GASES. (to 
Metallgesellsehaft). German(FRG) Patent 
2 ~ 1 6 6 , 2 8 0 .  26 J u l  1973o 

Desulfurization by indirect cooling followed 
b~ heating. FUEL GAS;DESOLFURIZATION; 
PURIFICATION;CARBON DIOXIDE;REMOVAL;HYDROGEN 
SULFIDES 

02015 TREATMENT OF SULFUR COMPOUND-CONTAINING 
WASTE GASES FROM THE CLAUS PROCESS IN COKE OVEN 
PLANTS. Tatterson, B.F. (%0 Koppers Co., 
Inc.). German(FRG) Patent 2,257,023. 26 Jul 
197Z. 

Waste gas from Claus process~ b~ which HaS 
from coke-oven gas is converted to S~ mixed 
with crude coke--oven gas before tar separator 
to remove S compounds. SULFUR COMPOUNDS;CLAUS 
PROCESS;COAL GAS;HYDROGEN SULFIDES;CARBON 
OXIDES;CARBON SULFIDES;REMOVAL;DESULFURIZATION 

02016 ACTIVE CARBON. Kagaku Kog~o; 24: No. 
8, 1077-80(Aug 197Z). (In Japanese). 

Effectiveness for desulfarization of flue 
gases. FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR 
DIOXIDE;ADSORPTION;ACTIVATED CARBON 

02017 (PB---225 041/31 EPA ALKALI SCRUBBING 
TEST FACILITY: SODIUM CARBONATE AND LIMESTONE 
TEST RESULTS. FINAL kEPT. Epsteing M.; 
S~be?%~ L.; Raben, I.A. (Bach%el Corp.~ San 
Francisco, CA) .  Aug 1973. Con%rat% PH--22-- 
68-57. 260p.p. (EPA--650/2--73--OI3-F). 
NTIS $15.00~ $1.45 [MF). 

initial results of testing prototype wet 
lime-limes%one scrubbing facili%~ for removing 
SO 2 particulates from flue gas. SULFUR DIOXIDE; 
REMOVAL;SCRUBBING;COAL GAS;PERFORMANCE TESTING; 
DESULFURIZATION;CALCIUM CARBONATES;FLUE GAS; 
CALCIUM OXIDES 

02018 COKE--OVEN GAS DESULPHURIZATION PROCESS. 
Anon. Iron and Steel Engr.; 50: No. 8, 93- 
4(Aug 1973). 

Sodium carbonate solution is absorbent. COAL 
GAS;DESULFURIZATION;CHEMISORPTION;SODIUM 
CARBONATES;SOLUTIONS 

02019 SUCCESSFUL REDUCTION OF SULPHUR DIOXIDE 
TO SULFUR ON A LARGE SCALE AND THE APPLICATION 
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OF THIS PROCESS TO EMISSIONS FROM POWER 
STATIONS. A u s t ,  W.D. V.G.B.; 23 :  5 2 1 - 5 ( A u g  
1 9 7 3 ) .  ( In  German). 

SO z i s  r e d u c e d  w i t h  n a t u r a l  gas t o  e l e m e n t a l  
s u l f u r  and HzS t o  be used w i t h  W - L - S O z - r e m o v a l  
process. FLUE GAS;DESULFURIZATICN:REMOVAL; 
SULFUR DIOXIDE;REDUCTION;NATURAL GAS;SULFUR; 
HYDROGEN SULFIDES;W-L SULFUR DIOXIDE RECOVERY 
PROCESS 

02020 TWO-STAGE FLOTATION SELECTIVELY FLOATS 
PYRITE FROM COAL. B a k e r ,  A . F . ;  e t  a l .  (US 
Bur. M i n e s ) .  Coa l  M i n i n g  and P r o c e s s i n g ;  10: 
No. 8 ,  6 4 - 6 ( A u g  1 9 7 3 ) .  

COAL;DESULFURIZATION;REMOVAL;PYRITES; 
FLOTATION 

02021 ( E P A - - 6 5 0 / 2 - 7 3 - O 1 9 - a )  FULL-SCALE 
DESULFURIZATION OF STACK GAS BY DRY LIMESTONE 
INJECTION. VOLUME I .  (FINAL REPORT). 
( T e n n e s s e e  V a l l e y  A u t h o r i t ~  C h a t t a n o o g a  
( U S A ) ) .  Aug 1973 .  232p .  

Not an e f f e c t i v e  me thod .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
INJECTION;LIMESTONE;EFFICIENCY 

02022 SUCCESSFUL REDUCTION OF SO z TO SULFUR 
ON LARGE SCALE AND THE APPLICATION OF THIS 
METHOD TO EMISSION FROM PUWER PLANTS. Aust, 
W.D. VGB KraftwerkstechnIk; 53: No. 8, 521- 
S(Aug 1 9 7 3 ) .  ( I n  Ge rman) .  

W e l l m a n - - L o r d  p r o c e s s .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE;SODIUM 
COMPOUNDS;WELLMAN-LORD PROCESS;SULFITES;SULFUR 

02023 (PB--225041/3-AS) EPA ALKALI 
SCRUBBING TEST FACILITY: SODIUM CARBONATE AND 
LIMESTONE TEST RESULTS (FINAL REPORT). 
E p s t e i n ,  M. ;  Sybert, L . ;  Raben t I . A .  Aug 
1973.  C o n t r a c t  P H - - 2 2 - 6 8 - 6 7 .  259p .  ( E R A - -  
6 5 0 / 2 - 7 3 - 0 1 3 ) .  NTIS. 

Removal of SO~ from flue g a s e s .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
SCRUBBING:LIMESTONE;CALCIUM OXIDES;SODIUM 
CARBONATES 

02024 EVALUATION OF AND PROSPECTS FOR A 
METHOD OF DESULPHURIZATION OF FLUE GASES. 
H e i r  zu K e c k e r ,  H. VGB K r a f t w e r k s t e c h n i k ;  53 :  
No. 8y 5 1 6 - 2 1 ( A u g  1 9 7 3 ) .  ( I n  Ge rman) .  

FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR 
OXIDES;ECONOMICS 

02025 SULPHUR DIOXIDE TECHNOLCGY IS AVAILABLE 
SAY EPA. Anon. Elec. World; 180:  No. 3, 
26(I Aug 1973). 

Cost  o f  s c r u b b i n g  e q u i p m e n t ;  s l u d g e  
d i s p o s a l .  FLUE GAS;DESULFURIZATIDN;REMOVAL; 
SULFUR DIOXIDE;SCRUBBING;COSY;SLURRIES 

02026 RECOVERY OF SULFUR FROM GAS STREAMS 
CONTAINING HYDROGEN SULFIDE AND SULFUR DIOXIDE. 
Estep, J.W.; Tester, D.E.; Thorlakson, J.E. 
( t o  Texas  G u l f ,  I n c . ) .  C a n a d i a n  P a t e n t  
9 3 1 , 3 2 7 .  7 Aug 1973.  F i l e d  d a t e  15 Ju l  
1970.  11p.  

T r e a t m e n t  o f  s t a c k  gas w i t h  w a t e r .  SULFUR; 
RECOVERY;HYDROGEN SULFIDES;SULFUR DIOXIDE;WATER; 
FILTRATION;FLUE GAS;DESULFURIZATION;REMOVAL 

02027 TREATMENT OF GASES CONTAINING HYDROGEN 
CYANIDE AND HYDRDGEN SULFIDE. Nakamura, M.; 
K o i k e ,  R . :  A i d a ,  J .  ( t o  N i p p o n  S t e e l  C o r p . ) .  
J a p a n e s e  P a t e n t  56y567 .  8 Aug 1973.  5 p .  

HCN and HzS removed w i t h  alkaline s o l u t i o n .  
HYDROCYANIC ACID;HYDROGEN SULFIDES;REMOVAL; 
DESULFURIZATIUN;PURIFICATION;CDAL GAS;AQUEOUS 
SOLUTIONS 

02028  REMOVAL OF HYDROCYANIC ACID AND ORGANIC 
SULFUR COMPOUNDS FROM COKE-OVEN GAS. Voigt ,  
G, ;  K u r a p k a t ,  H . ;  K l o s s ,  G . ;  Bracht, G. ;  
G o e t z a ,  F. ( t o  R u k r k o h l e ) .  German(FRG) 
P a t e n t  2 , 2 0 5 , 7 9 6 .  16 Aug 1973.  

Gas purified by scrubbing with solution 
containing As and hydroquinone or 
naphthoquinone. ORGANIC SULFUR COMPOUNDS; 
HYDROCYANIC ACID;REMOVAL;COAL GAS; 
DESULFURIZATION;PURIFICATION;THIOLS;THIOPHENE; 
SULFUR;RECOVERY 

02029 REMOVAL OF AIR POLLUTION BY ACTIVATED 
CARBON. Terada, H. Kankyo Gijutsu (Envi ron.  
C o n s e r v .  E n g . ) ;  2 :  No. 9,  6 5 1 - 7 0 ( S e p  1 9 7 3 ) .  
( I n  Japanese). 

Removal o f  SO z f r o m  f l u e  g a s .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
ADSORPTION;ACTIVATEE CARBON;PURIFICATION; 
NITROGEN OXIDES;OZONE;CHLORINE 

02030 EFFECTIVE UTIL IZATION OF ALKALI 
SOLUTION IN WET PROCESS DESULFURIZATION FOR 
WASTE GASES. Sueyama, R. N e t s u  K a n r I  t o  
Koga i  ( H e a t  Management P o l l u t i o n  C o n t r o l ) ;  25:  
No. 9 ,  7 7 - 8 0 ( S e p  1 9 7 3 ) .  ( I n  J a p a n e s e ) .  

Removal o f  So 2 f r o m  f l u e  gas u s i n g  sod ium 
h y d r o x i d e  s c r u b b e r .  FLUE GAS;DESULFURIZATION: 
REMOVAL;SULFUR DIOXIDE;ABSORPTION;SOLUTIONS; 
SODIUM HYDROXIDES;PH VALUE 

02031 TREATMENT Of EXHAUST SMOKE WITH AN 
ELECTRON BEAM. M a c h i ,  S. G i J u t s u  t o  Koga i  
( T e c h .  P o l i u t . ) ;  3:  No. 4~ 4 9 9 - 5 0 2 ( S e p  1 9 7 3 ) .  
( In  Japanese). 

Remova l  of sulfur dioxide and nitrogen 
oxides. FLUE GAS;DESULFURIZATION;PURIFICATION; 
REMOVAL;SULFUR DIOXIDE;NITROGEN OXIDES;DUSTS; 
ELECTROSTATIC PRECIPITATORS;IRRADIATION; 
ELECTRON BEAMS;HEY RANGE 01-10 

02032 CLEANING OF FLUE GASES FROM WATERTUBE 
BOILERS FIRED BY PULVERIZED COAL. Hagemann, 
H. ;  et. al. S t a u b - R e i n h a l t .  L u f t ;  33 :  . 3 6 7 -  
72(Sap  1 9 7 3 ) .  ( I n  German) .  

FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR 
DIOXIDE 

02033 CONTROLLING EMISSIONS FROM FOSSIL- 
FUELED POWER PLANTS. Powell, E.M.; Ulmer, 
R.C. Energy: 73: ll(Sep 1973). 

G a s i f i c a t i o n ,  s o l v e n t  e x t r a c t i o n ,  and f l u e  
gas d e s u l f u r i z a t i o n  p r o c e s s e s  a r e  d e s c r i b e d .  
COAL GASIFICATION;COAL;SOLVENT EXTRACTION; 
SOLVENT-REFINED COAL:FLUE GAS;DESULFURIZATION; 
COMBUSTION;FLUIDIZED BED 

02034 HIGH EFFICIENCY REMOVAL OF HzS FROM 
FUEL GASES AND PROCESS GAS STREAMS. Moves, 
A . J . ;  W i l k i n s o n ,  J . S .  P r o c e s s  E n g . ;  v p ( S e p  
1973). 

D e s c r i p t i o n  o f  S t r e t f o r d  p r o c e s s .  COAL GAS; 
DESULFURIZATION;REMOVAL;HYDROGEN SULFIDES; 
STRETFORD PROCESS 

02035 FLUE GAS DESULFURIZATION PLANT MAKING 
USE OF ADSORPTION BY ACTIVE MANGANESE OXIDE. 
Oshida, Y. Nenryo Oyobi Nensho (Fuel and 
Combustion); 40: No. 9, 889-94(Sep 1973). 
( I n  Japanese). 

Removal of  SO 2 from f lue  gas. FLUE GAS; 
DESULFURIZATION;REMOVALISULFUR DIOXIDE; 
ADSORPTION;MANGANESE OXIDESIREGENERATION 

02036 SEMI-WET TYPE FLUE GAS DESULFURIZER AND 
DESULFURIZATION BY ACTIVATED CARBON. 
H a s h i m o t o ,  N. Koga i  Bosh i  N e t s u  K a n r i  
H o k k a l d o  ( H o k k a i d c  A s s o c .  Ene rgy  P o l l u t .  
C o n t r . ) ;  26:  No. 86 ,  1 5 - 8 ( S e p  1 9 7 3 ) .  ( I n  
J a p a n e s e ) .  

S e m i - w e t  method uses  c a u s t i c  s o d a .  FLUE GAS; 
DESULFURIZATION;REMOVALISULFUR DIOXIDE;SODIUM 
HYDROXIDES;CHEMISORPTION;ADSORPTION;ACTIVATED 
CARBON:REGENERATION 

02037 ( P B - - 2 2 4  5 7 1 / 0 )  FLOTATION OF PYRITE 
FROM COAL: PILOT PLANT STUDY. REPT. OF 
INVESTIGATIONS, PREPARED IN COOPERATION WITH 
PITTSBURGH ENERGY RESEARCH CENTER, PA. 
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Miller, K.J. (Bureau of Mines, Washington, 
DC). Sap 1973. 20p.p. (BM-RI--7822). 
~TIS $Z.7~, $1.4~ (MY). 

COAL;DESULFURIZATION;PYRITES;FLOTATION;PILOT 
PL~ITS;USA;FLOWSHEETS 

02056 REDUCING SO z IN STACK G~S TO ELEMENTAL 
SULFUR. Hun%at, W.D. Or. Power (N.Y.); 117: 
No. 9, 6~-6~[Sep 19~Z). 

SULFUR;S~LFUR OXIDES;FLUE GAS; 
DESULFUR~ZATION;FOSSIL FUELS;ENVIRONMENTAL 
PNOTECTiflN AGENCY;REDUCTION;OPERATION; 
COM~USYION;FLUIDIZED BED;E~RTH ATMOSPHERE; 
PERFORMANCE;CAPITAL;COMPARATIVE EVALUATIONS; 
SITE SELECTION 

02039 DAVY POWERGAS APPLIES FLUE-GAS 
DESULPHURIZATION TO POUER UNITS. Anon. 
European Chem. News; 24: No. 602, 30(2 Sep 

W~llman~Lord S~ recoverg process. FLUE GAS: 
DESULFUE!ZATIO~;REMOV~L:SULFUR DIOXIDE;W-L 
SULFU~ DIOXIDE RECOVERY PROCESS 

02040 SiMOLTANEOUSLY CALCINING AND 
DESOLFURIZING AGGLOMERATES OF COAL AND/OR COAL 
DEEIVATIVES. Mancke~ E.B. (%0 Be%hlehem 
Stee! Corp.). US Pa%en~ 3,756,791. 4 Sap 
197~. 5p. 

De~ulfum~z~n~ agen%, MnO, in%roduced in±o 
ki|n 2% ca. 19SO°F: S removed b~ HmS forma%ion. 
COAL;DESULFURIZATION;MANGANESE OXIDES;VERY HIGH 
TEMPERATURE 

02041 GAS PURIFICATION. Ooka, I.: Tonihida, 
N.; Nogami, Y.: Ka%agiri, K. (±o Osaka Gas 
Co., L~d.). French Paten% 2,166,210. 14 Sap 
197~. iSp. (In Japanese). 

Washing w~%h aqueous suspension of S~ ~se of 
desulfu~[zatton ca%a[~s~ (such as picrie acid 
cr hydroqui~one). HYDROCYANIC ACID;AMMONIA; 
HYDROGEN SULFIDES:REH~VAL:DESULFURIZATION; 
PURIFICATION;CATALYSTS;GASES 

02042 HIGF~STRENGTH ACID CONTAINING HmO a TO 
SCRUB SOm. Hammond, M.G. (±o du Pun% de 
Nemours (E.I.) and Co., Wilming±on, DE). US 
Paten% Z,YG~,06!. IS Sap 1975. Filed da±e 2 
Mar 1971. 4~,. 

~q~eous scrubbing s o l u % i o n  consis%s o f  
s u l f u r i c  a c i d  c o n % a i n i n g  HaO~ a n d / o r  %he p e r e x ~  
a c i d s  of sulfur. FLUE GAS:DESULFURIZATION; 
REMOV~L~SULFUR DIOXIDE;SCRUBBING;AQUEOUS 
SOLUTIONS~S~LFURIC ACID;HYDROGEN PEROXIDE: 
SULFUR COMPOUNDS:INORGANIC ACIDS 

02C4~ CO~L DESULFURIZATION. Whi%%en, C.M.; 
MansField, V.; Pe%rovik, L.J.; Agarwal~ J.C. 
(%o Peabody Coal Co.). US Pa%en% 3~759,679. 
18 Sap IQ7~. 5p. 

Co~l ±~ea%ed in reducing a%mosphere in fluid 
bed reac%o~ %o par%iall~ devola%ilize i%~ 
remove all moisture and some HaS and SO a. COAL: 
DESULFURIZATION;FLUIDIZED BED;HYDROGEN SULFIDES: 
SULFUR DIOX!DE;REMOVAL:MOISTURE 

0204~ DAVY FOWERGAS APPLIES FLUE-GAS 
DESULPHUR~Z~TION TO POWER UNITS. Anon. 
European Chem. Ne~s~ 24: No. 502~ SO(21 Sap 
197~). 

Ccs~ est~ma%es of WeIlman--Lord SO a recover~ 
process. FLUE GAS:DESULFURIZATION;REMOVAL: 
SULFUR DIOXIDE;W-L SULFUR DIOXIDE RECOVERY 
PROCESS;COST 

02049 PROCESS FOR REMOVING SULFUR COMPOUNDS 
FROM GAS. Lcwicki, N.; Hanig~ G. (±o Grillo-- 
Werke, Duisburg-Hamhorn (W. Get.)). US Pa±en% 
3,761,~?0. 25 Sap 1973. F~led da~e 17 Dec 
1969. 8p. 

Aqueous suspension of a h~drol~zed admix±ure 
of an amphoterie ccmponen± and a basio 
compcnen%. FLUE GAS:DESULFURIZATION~REMOVAL: 
SULFUR DIOXIDE;CHEMISORPTION;AQUEGUS SOLUTIONS: 

SUSPENSIONS;ALUMINIUM OXIDES:ZINC OXIDES:IRON 
OXIDES:MANGANESE OXIDES;ALUMINIUM HYDROXIDES: 
ZINC HYDROXIDES;IRON HYDROXIDES(MANGANESE 
HYDROXIDES;ALKALI METAL COMPOUNDS;HYDRATES; 
OXIDES;HYDROXIDES:ALKALINE EARTH METAL 
COMPOUNDS 

02046 IMPROVEMENTS IN OR RELATING TO THE 
TREATMENT OF GASES. Nicklin, T. (%o Bri±ish 
Gas Corp.). Bri±ish Pa±en% 1,391,561. 26 
Sap 1973. Filed da%e Ii Mar !971. 4p. 

SULFUR OXIDES;REMOVAL;CATALYSTS;URANIUM 
OXIDES;THORIUM OXIDES~FLUE GAS;DESULFORIZATION 

02047 REMOVING SULPHUR DIOXIDE IS POSSIBLE -- 
BUT EXPENSIVE. Anon. New Sci.~ 59: No. 
865, 751(27 Sap 1973). 

S%ack gas desulfuriza%ion. FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE;COST 

02048 PURIFICATION OF GASES CONTAINING 
HYDROGEN CYANIDE AND HYDROGEN SULFIDE. 
Nogami, Y.; Ooka, I.; Hamamo%o, T.; Shibano~ H.: 
Mi~ao, K. (%0 Osaka Gas Co., L%d.). 
German(FRO) Pa%en% 2,312~468. 2V Sap 1973. 
25p. 

HCN and HsS fixed in wa%er ~n form of N- 
con%a~ning S compounds and removed by burnin s 
wi%h excess air 2% 1100--1200o %0 SO s %o be 
recovered as HaSO~, sulfa%e~ or sulfi%e. 
HYDROCYANIC ACID;HYDROGEN SULFIDES;PURIFICATION; 
DESULFURIZATION;REMOVAL;COAL GAS;VANADIUM 
OXIDES;CATALYSTS 

02049 WET SYSTEM EXHAUST GAS DESULFURIZATION 
PLANTS AND IMPROVED GYPSUM RECOVERY SYSTEM 
PLANTS. Kawanaka, A. Nenr~o O~obi Nensho 
(Fuel and Combus%ion); 40: No. IO, 937--52(0c% 
1973). (In Japanese). 

Combined use of Chemico %wo-s%age lime 
scrubber and Mi%su~ g~psum recover~ s~s%em. 
FLUE GAS;DESULFURIZATION;REMOVAL:SULFUR DIOXIDE; 
SCRUBBING;MAGNESIUM OXIDES;LIMESTONE;CALCIUM 
CARBONATES;CALCIUM OXIDES:CALCIUM HYDROXIDES: 
CATALYSTS:REGENERATION;GYPSUM 

02050 TECHNICAL TRIALS ON ACTIVATED COKE FROM 
COAL FOR ADSORPTIVE WASTE GAS DESULPHURIZATION 
WITH INTEGRATED THERMAL REGENERATION. 
Jun%gen, H.; e% al. Chem.--Ing.--Tech.: 45: 
No. !9, I148-51(0c% 1973)o (In German)o 

FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR 
DIOXIDE~ADSORPTION:ACTIVATED CARBON:COKE 

02051 DESULFURIZATION OF FUEL OILS AND FLUE 
GASES. Billon, A.; Franckowiak, S. Rev. 
Gen. Therm.; 12: No. 142, 931--5(0c% 1973). 
(In French). 

FUEL OILS;FLUE GAS;DESULFURIZATION; 
HYDROGENATION;DISTILLATION;SCRUBBING;AMMONIA: 
GASIFICATION 

02052 REMOVAL OF SO/SUB X/, NO/SUB X/ GAS BY 
ACTIVE CARBON. Ikega~a~ H.; Araka~a, T. 
Taiki Osen Kenk~u (J. Japan. Soc. Air. 
Pollu%ion); 8: No. S, 434[0e% 1973). (In 
Japanese). 

From 14. Annual Mee%ing of Japan. Socie%~ of 
Air Poilu%ion; Fukushima, Japan (6 Nov-8 Nov 
1973). 

Flue gas purifi¢a%ion. FLUE GAS; 
DESULFURIZATION;PURIFICATION;REMOVAL;SULFUR 
DIOXIDE:NITROGEN OXIDES;ADSORPTION;ACTIVATED 
CARBON 

02053 RECENT MOVEMENT OF DESULFURIZATION IN 
USA. Ando, Z. Kagaku Kog~o; 24: No. I0, 
1337-41(0c% lOTS). (In Japanese). 

Comparison of Japanese and American 
desulfuriza%ion %eehnolog~. COAL~FLUE GAS: 
DESULFORIZATION:REMOVAL:SULFUR:SULFUR DIOXIDE: 
JAPAN:USA:COMPARATIVE EVALUATIONS:COST 

02054  DEVELOPMENT OF MG-GYPSUM METHOD FLUE 
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GAS DESULFURIZATION PLANT. Tsugeno, H.; 
Mashita, T.; Kouda, H.; I t o ,  H.; Takahashi, N.; 
Tatsumi, S. Kawasaki G i h o ;  No. 51, 40-5(0ct 
1973). ( In  Japanese). 

Use of MgSO, in absorption t o w e r .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR ~IOXIDE; 
CHEMISORPTION;MAGNESIUM SULFATES;GYPSUM 

02055 DRY BINDING OF POLLUTANTS IN FLUE 
GASES. Rasch, R. C Z - C h e m . - T e c h . ;  2: No. 
10, 403-6(0ct 1973). ( I n  German). 

Absorption of SO z by f e r r i c  oxide. FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
CHEMISORPTION;FLY ASH;IRON OXIDES;MAGNESIUM 
OXIDES 

02056  PURIFYING A FUEL GAS CONTAINING 
HYDROGEN CYANIDE, HYDROGEN SULFIDE, AND 
AMMONIA. Ohoka, I . ;  Tomishisa, N.; Nogami, Y.; 
K a t a g i r i ,  K. ( t o  Osaka Gas C o . ,  L t d . ) .  
J a p a n e s e  P a t e n t  7 3 , 4 0 3 .  3 Oct 1973.  4 p .  

Gas s c r u b b e d  in  a q u e o u s  a l k a l i  s o l u t i o n  
containing small particles o f  S to remove 95~ 
of HCN, 90~ o f  HzS,  and 30% o f  NHa. FUEL GAS; 
HYDROCYANIC ACID;HYDROGEN SULFIDES;AMMONIA; 
REMOVAL;PURIFICATION;DESULFURIZATION;COAL GAS; 
AQUEOUS SOLUTIONS;SCRUBBING 

02057 REGENERATING ALKALINE SOLUTIONS USED 
FOR DESULFURIZATION OF COKE OVEN GAS. Ishli, 
H. J a p a n e s e  P a t e n t  7 4 , 4 9 4 .  6 Oct  1973 .  
4p .  

HzS is absorbed by alkaline solution 
c o n t a i n i n g  c a t a l y s t .  DESULFURIZATION;AQUEOUS 
SOLUTIONS;REGENERATION;COAL GAS;HYDROGEN 
SULFIDES;CATALYSTS;AIR;SULFUR;PRECIPITATION; 
RECOVERY;REMOVAL 

02058 APPARATUS FOR BURNING SULFUR CONTAINING 
FUELS. R o b i n s o n ,  E . B ;  E h r l i c h ,  S . ;  B i s h o p ,  
J.W. ( t o  D e p a r t m e n t  o f  I n t e r i o r ,  W a s h i n g t o n ,  
DO).  US P a t e n t  3 ~ 7 6 3 , 8 3 0 .  9 Oct 1973 .  9p.  

R e d u c t i o n  in  amount o f  S o x i d e s  in  gas 
e m i t t e d  t o  a t m o s p h e r e ;  c o m b u s t i o n  a p p a r a t u s .  
AIR POLLUTION;EQUIPMENT;COMBUSTION;SULFUR 
DIOXIDE;REMOVAL;FLUIDIZED BED;DESULFURIZATION; 
FOSSIL FUELS;FLUE GAS;COAL 

02059 MULTI-STAGE REMOVAL OF ENTRAINED SOLIDS 
AND SULFUR DIOXIDE FROM GAS STREAMS. Shah, 
I . S .  ( t o  Chemica l  C o n s t r u c t i o n  C o r p . ,  New 
Y o r k ) .  US P a t e n t  3 , 7 6 4 , 6 5 4 .  9 Oct 1973 .  
F i l e d  d a t e  28 Oct  1971~ 6p .  

U s i n g  aqueous  alkaline o r  s l i g h t l y  a c i d i c  
s c r u b b i n g  s o l u t i o n s .  FLUE GAS;DESULFURIZATION; 
REMOVAL;SULFUR DIOXIDE;FLY ASH;VENTURI 
SCRUBBERS;SCRUBBING;ORGANIC ACIDS;BASES; 
SOLUTIONS 

02060 CONTINUOUS PROCESS FOR SCRUBBING SO z 
FROM A GAS STREAM WITH H z REGENERATION. 
U rban ,  P. ( t o  U n i v e r s a l  O i l  P r o d u c t s  C o . ,  Des 
P l a i n e s ,  I L ) .  US P a t e n t  3 ~ 7 6 4 ~ 6 5 3 .  9 Oct  
1973.  F i l e d  d a t e  24 Jun 1971.  l l p .  

FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR 
DIOXIDE;SCRUBBING;AQUEOUS SOLUTIONS;BASES; 
REDUCTION;SULFITES;CATALYSTS;HYDROGEN;HYDROGEN 
SULFIDES;REGENERATION 

02061 REMOVING CYANIDES FROM COAL GAS BY 
SCRUBBING AND THERMAL DECOMPOSITION. 
K i r i t a n i ,  Y. ( t o  S u m i k i n  Kako C o . ~  L t d . ) .  
J a p a n e s e  P a t e n t  7 5 , 4 7 0 ,  11 Oct  1973 .  6 p .  

Gas s c r u b b e d  with a m m o n i a c a l  a l k a l i n e  
s o l u t i o n  c o n t a i n i n g  s u s p e n d e d  S t o  c a p t u r e  
c y a n i d e s  as NH4SCN. COAL GAS;PURIFICATION; 
SCRUBBING;AMMONIA;AQUEOUS SOLUTIONS;HYDROGEN 
SULFIDES;HYDROCYANIC ACID;REMOVAL; 
DESULFURIZATION 

02062 POLLUTION-FREE FUELS. L e a s ,  L . E . ;  
Leesv R . L . ;  Johnson~  C . J .  ( t o  Leas  B r o t h e r s  
D e v e l o p m e n t  C o r p . ) .  US P a t e n t  3 ~ 7 6 9 t 1 9 7 .  20 
Oct 1973.  5p .  

C o a l  l i q u i d s  e x t r a c t e d  w i t h  s o l v e n t  and  
l i g h t e r  h y d r o c a r b o n s  a r e  d i s t i l l e d  o f f .  
DESULFURIZATION;HYDROCARBONS;DISTILLATION; 
CATALYSTS;COBALT OXIDES;STEAM;SULFUR;REMOVAL; 
COKE;GASIFICATION;FUEL GAS 

02063 METHOD OF SEPARATING SULFUR DIOXIDE 
FROM GASEOUS MIXTURES. Frye, E.E.; Trentham, 
H . L .  ( t o  T ren tham C o r p . ,  H o u s t o n ,  T X ) .  US 
P a t e n t  3 , 7 6 7 , 7 7 7 .  23 Oct 1973.  F i l e d  d a t e  
23 Feb  1 9 7 2 .  4p. 

A b s o r p t i o n  by a w a t e r  s o l u b l e  t r i a l k y i  
p h o s p h a t e  in  aqueous  s o l u t i o n .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
CHEMISORPTION;AQUEOUS SOLUTIONS;PHOSPHORIC ACID 
ESTERS 

02064 (WASH--1281-5) COAL AND OIL-SHALE 
PROCESSING AND COMBUSTION. SUBPANEL REPORT V 
USED IN PREPARING THE AEC CHAIRMAN'S REPORT TO 
THE PRESIDENT. Crentz, W. (USAEC, 
W a s h i n g t o n 9  D . C . ) .  27 Oct 1973 .  3 1 9 p .  
Dep. NTIS $19.00. 

H i g h e r - e f f i c i e n c y  f l u i d i z e d - b e d  s y s t e m s .  
COAL;OIL SHALES;LIQUID FUELS;GAS FUELS; 
COMBUSTION;STACK DISPOSAL;BUDGETS;COAL 
GASIFICATION;COAL LIQUEFACTION;FLUE GAS; 
DESULFURIZATION 

02065 NEW TOOL COMBATS SO 2 EMISSIONS. 
Conser, R.E.; Anderson, RoF. Oil Gas J. ;  71: 
No. 44, 81-6(29 Oct 1973). 

CuO is SO 2 acceptor. FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
CHEMISORPTION;COPPER OXIDES;ECONOMICS 

02066 SULPHUR OXIDE CONTROL HELD FEASIBLE. 
D a v i s ,  J . C .  Chem. E n g . ;  25:  7 6 - 7 ( 2 9  Oct 
1 9 7 3 ) .  

Economics  o f  t he  p r o c e s s  f o r  rue  gas 
d e s u l f u r i z a t i o n  a r e  d i s p u t a b l e .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR OXIDES;ECONOMICS 

02067 SO z CONTROL: LOW-SULFUR COAL STILL THE 
BEST WAY.  E n g d a h l ,  R . B . ;  Gencot  J . M . ;  
J e n k i n s ,  D .M . ;  O x l e y ,  J . H . ;  R o s e n b e r g t  H .S .  
( B a t t e l l e  Columbus L a b . ~  OH).  Power E n g . ;  77: 
No. 11 ,  7 2 - 7 6 ( N o v  1 9 7 3 ) .  

POLLUTION;SULFUR OXIDES;INDUSTRY;LEGAL 
ASPECTS;REGULATIONS;POWER PLANTS;COAL;ENERGY 
SOURCES;GASEOUS WASTES;PERFORMANCE;EFFICIENCY; 
REPAIR;FLUE GAS;DESULFURIZATION;SULFUR OXIDES; 
REMOVAL 

0 2 0 6 8  (COM--73-11804/4) SULFUR DIOXIDE 
CONTROL. SELECTED BIBLIOGRAPHY. REPT, FOR 
1964-0CT 1973,  SUPERSEDES N T I S - P K - - I O 9 .  
R i n g e ,  A .C .  ( N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  
S e r v i c e ,  S p r i n g f i e l d ,  VA) .  Nov 1973.  
1 5 5 p . p .  ( N T I S - W I N - - 7 3 - 0 8 1 ) .  NTIS $20 .00~  
$1.45 ( M F ) .  

C o n t a i n s  150 s e l e c t e d  a b s t r a c t s ;  
e x p e r i m e n t a l  c o m b u s t o r s ;  c o a l  d e s u l f u r t z a t t o n .  
SULFUR DIOXIDE;BIBLIOGRAPHIES;SCRUBBING;COAL; 
DESULFURIZATION;REMOVAL;EQUIPMENT;COAL GAS 

02069 (PB--226 249/1) PREPARATION 
CHARACTERISTICS AND DESULFURIZATION POTENTIAL 
OF IOWA COALS. RESEARCH REPT. 1972-73~ 
PREPARED BY PITTSBURGH ENERGY RESEARCH CENTER, 
PA. C a v a l l a r o ,  J . A . ;  van Eck~ O . J .  (Bureau 
o f  M i n e s ,  Wash ington9  DC).  Nov 1 9 7 3 .  3 7 p . p .  
( B M - R I - - 7 8 3 0 ) .  NTIS $3.00~ $1 .45  ( R F ) .  

P r e p a r a t i o n  c h a r a c t e r i s t i c s  o f  coal samples 
w i th  emphasis on physica l  d e s u l f u r l z a t i o n .  COAL; 
IOWA;DESULFURIZATION;TABLES;SULFUR DIOXIDE; 
REMOVAL 

02070 BACTERIAL OXIDATION IN  UPGRADING 
PYRITIC COALS. Capes9 C . E . ;  e t .  a |o Can. 
Mining M e t .  B u t l . ;  66 :  No. 739 ,  88-91(Nov 
1 9 7 3 ) .  

Removal  o f  p y r i t i c  s u l f u r  dur ing  
agglomerat ion by t rea tment  w i th  T h l o b s c i l l u s  
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r e r r ~ × i d a n s .  COAL;DESULFURIZATION;REMOVAL; 
PYRITES;OXIDATION;BACTERIA;AGGLOMERATION 

02071 PRESENT AND FUTURE POTENTIAL OF US 
COAL, Re~chl, E.H. Colliery Guardian; 221: 
No. iI, ~91-2(Nov Ig7Z). 

D~scuss~on of desulfuriza%icn~ gasifica±ion, 
and |lquefac%ion %echnologies i n  USA. COAL; 
DESULFURIZATION;COAL GASIFICATION;PRODUCTION; 
LOW BTU GAS;LURG! PROCESS;COaL LIQUEFACTION;USA 

02~72 ABCJSRPTION OF SULFUR DIOXIDE BY MOLTEN 
CA~HO~ATES. McllrOF~ R.A.; A%wood~ G.A.; 
Major, C.J. Environ. Sci. Technol.; 7: No. 
11, IOZ2-8[Nov 197Z). 

Method for de~ulfuriza%ion of flue gas. FLUE 
GAS;DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
CEEMISONPTiON;MOLTEN SALTS;SODIUM CARBONATES; 
POTASSIUM CARBONATES;LITHIUM CAHBONATES; 
THEEMODYM~M!CS;CHEM!CAL REACTION KINETICS 

02073 DESULFURIZAT~ON OF WASTE GAS WITH 
ATOMIZED MILK OF LIME. Tabala~ H. (%o 
Tabata Kagaku Co.~ L~d.). Japanese Paieni 
85,475. IZ Nov 1973. F~led da%e 18 Feb 
197~. ~p. 

Removal of H sulfide; 91~ desulfuriza%ion. 
DESULFURIZ~T!O~;GASEOUS WASTES;HYDROGEN 
SULFiDES;C~LCIUM HYDHOXIDES;REMGVAL 

0207~ DESULFUR!ZATiON OF WASTE GAS, Kojima~ 
E.; Fukushima~ M.; Sa%ch, H. (%0 Konahama 
Seiren K. No). Japanese Pa%en% 85~482. 13 
Nov 1975. Filed da%e !S Feb Ig72. 4p. 

U~e of M~ h~droxide plus Mg sulfi%e slurry 
~o absorb S dioxide. CASEOUS WASTES; 
DESULFURIZ~TiON;MAGNESIUM HYDROXIDES;WATER; 
SCRUBBING;SULFUR DIOXIDE;REMOVAL 

02075 COKE OVEN GAS FREE FROM ACIDIC CASES. 
~hibu~, T°; Sudo~ F.; Hoshino, T.; Hiraoka~ H. 
(to Mi~ub[~h~ Kakok~ Ka~sha~ L%d.). Japanese 
Pa~en~ 85~60a. 13 Nov i~73. 5p. 

C~AL G~S;AQUEOUS SOLUTIONS;AMMONIA;HYDROGEN 
SULFIOES;REMOVAL;DESULFUR!ZATION;CARBON 
MHNO×IDE;PU~IFICATIO~ 

0g076 IN~ILITING THE FORMATION OF SULFUR- 
CONTAINING OXY SALTS IN THE TAKAHAX PROCESS FOR 
DESULFURIZATION OF HYDROGEN SULFIDE-CONTAINING 
GAS. Mf~suda~ S.; Ka~eda, T.; Tagi~ K. (%0 
Kawa~aki Hezv~ Indus%~ Co.~ L%d.). Japanese 
Pa~ent 90~97'Z. 27'Nov !972. 3p. 

H sulfid~ absorbed in alkal~ solu%ion and 
oxidized %0 S over naph%haquinone deriva%iue 
cataloG% ~n liquid phase. TAKAHAX PROCESS; 
HYDROGEN SULFIDES;REMOVAL;COAL GAS; 
DESULFURIZATION;OXIBATION 

02077 C~N EMISSIONS FROM COAL-FIRED BOILERS 
BE MgNITOEED EFFECTIVELY. Elec. Ligh% Power~ 
E/G Ed.; 51: N~. 2~,  26-29(Dec 197~). 

QUANTITATIVE CHEMICAL ANALYSIS;QUALITATIVE 
CHEMICAL ANALYSIS;RELIABILITY;SULFUR OXIDES; 
STACK DISPOSAL;COAL;NITROGEN OXIDES;MONITORING; 
~OlLERS;CO~IBUSTION;ENVI~ONMENT;PERFORMANCE; 
FoSLIL-FUEL POWER PLANTS 

02076 NEW SHELL PROCESS TREATS CLAUS OFF-GAS. 
Nabe~, J.E.; ~esse!in~h~ J.A.; Groenendaal~ W. 
Chem. EN@. Prozr.; 69: No. 12~ 29-34(Dec 

SCOT Process for removal of residual S 
presen% i~ off-gas of Claus-%~pe S Pecover~ 
units. SCOT PROCESS;HYDROGEN SULFIDES;REMOVAL; 
SULFUR;SULFUR COMPOUNDS;REDUCTION;CATALYSTS; 
EFFICIENCY;DESULFURIZATiON 

02079 AEP THWARTED IN SEARCH FOR FLUE GAS 
CLEA~]IN~ SYSTEM. Jells, E. (ed.)o Energy 
int.; i0: No. 12~ 2S(Dec IS?Z). 

American Elec%r~c Power Sys%em. AIR 
POLLUT~OH;COAL;LEGAL ASPECTS;FOSSIL FUELS; 
ELECTRIC POWER;PRODUCTION;ENVIRENMENT; 

SPECIFICATIONS;GASEOUS WASTES;WEST VIRGINIA; 
SULFUR OXIDES;MAINTENANCE;FLUE GAS; 
DESULFURIZATION;REMOVAL 

02080 REMOVAL AND RECOVERY OF SULFUR DIOXIDE 
FROM HIGH--TEMPRATURE FLUE GAS. Hori~ S.; 
Murakami~ K.; Nakagawa~ S. (%0 Nippon Sag~jo 
Giju%su K.K.). Japanese Pa±en% 4!~!48° 5 
Dec 1973. Filed da%e 18 Jal 1966. 3p. 

Process for conversion of S dioxide %0 
sulfuric acid; S dioxide absorbed in dilu%e 
sulfuric acid con%ainn s Mn sulfa%e as oxide%ion 
ca%alys%. SULFUR DIOXIDE;REMOVAL;RECOVERY;FLUE 
GAS;DESULFURIZATIGN;SULFURIC ACID;PRODUCTION; 
MANGANESE SULFATES;CATALYSTS 

02081 REGENERATION METHOD OF ACTIVE CARBON 
USED IN FLUE GAS DESULFURIZATION. Fukunaka~ 
K.; Kihara~ K. (%o Chugoku Sangyo Co.~ L%d.~ 
Dizen (Japan)). Japanese Pa%en% 48-42358. 
12 Dec 1973. Filed da%e S Jun 1970. 2p. (In 
Japanese). 

Hea%ing in ni%rogen a% 850oc. FLUE GAS; 
DESULFURIZATiON;REMOVAL;SULFUR DIOXIDE; 
ADSORPTION;ACTIVATED CARBON;REGENERATION; 
NITROGEN;VERY HIGH TEMPERATURE 

02082 DESULFURIZING FUEL. Ta%um~ D. US 
Pe%en% 3,7797722. 18 Dec 1973. 7p. 

Descrip%ion of appara%us and.process. 
DESULFURIZATION;SULFUR;REMOVAL;FUELS;EQUIPMENT 

02083 DESULFURIZED LIQUIDS AND GASES FROM 
COAL. Leas~ L.E.; Leas~ R.Lo; Johnson~ C.J. 
(%0 Leas Bro%hers Developmen% Corp.). US 
Pa%en% 3~779~892. 18 Dec IS73o 6p° 

Use of hydrocrackin s ca%alTo% such as Coy 
Mo~ W~ or Fe. LIQUID PRODUCTS;GASEOUS PRODUCTS~ 
COAL;RECOVERY;DESULFURIZATION;EQUIPMENT; 
CATALYSTS;COBALT;MOLYBDENUM;TUNGSTEN;IRON 

02084 TREATMENT OF WASTE GAS CONTAINING 
FLAMMABLE SULFUR COMPOUNDS. Furu%a~ I. (%0 
Kobe S%eel, L%d.). Japanese Pa%en% i02~769. 
24 Dec 1972. Filed da%e 8 Sep 1972. 4p. 

Gas is burned and passed %hrough me%el 
halide solu%ioa %0 precipi%a%e me%el sulfi%e 
and sulfa%e. GASEOUS WASTES;SULFUR COMPOUNDS; 
COMBUSTION;SULFITES;SULFATES;PRECIPITATION; 
HYDROGEN SULFIDES;CARBON SULFIDES;CARBON OXIDES; 
CALCIUM SULFATES;CALCIUM CHLORIDES;AQUEOUS 
SOLUTIONS;REMOVAL 

02085 DESULFURIZATION OF FLUE GASES. 
Rie%hmann~ H. Oel Gasfeuerung; 19: No. 2~ 82-- 
8(1974). (In German). 

Brief review of various we% and dry 
processes. FLUE GAS;DESULFURIZATION;REMOVAL; 
SULFUR DIOXIDE~CHEMISORPTIGN;LIMESTONE;CALCIUM 
CARBONATES;CALCIUM OXIDES;SODIUM HYDROXIDES; 
AMMONIUM COMPOUNDS;SULFATES;OXIDES;METALS; 
ADSORPTION;ACTIVATED CARBON 

02086 EVALUATION OF CATALYSTS FOR 
HYDRODESULPHURISATION AND LIQUEFACTION OF COAL. 
Kawa~ W.; e± a!. (US Bur. Mines)° Paper 21. 
Washing%on, DO; Amer. Chem. Soc.~ Div° Fuel 
Chem. (1974). 

From 187. ACS Na%ional Mee%ing; Los Angeles~ 
CA (ZI Mar-5 Apt 1974). 

CGAL;DESULFURIZATION;HYDROGEN;COAL 
LIQUEFACTION;CATALYSTS 

0208? HITACHI FLUE GAS DESULFURIZING SYSTEMS. 
Yosh~da~ K.; e%. el. (Ind. Process. Groupg 
Hi%achl, L%d., Tokyo, Japan). Hi%achi Hyoron; 
22: No. 3, g9-108(1974). (In English). 

FLUE GAS;DESULFURIZAT!ON;CHEMISORPTION 

02088 REMOVAL OF SULPHUR DIOXIDE FROM GAS 
STREAMS. Anon. (%0 Chemical Cons±rue±ion 
Corp.). Bri%ish Pa%en% I~S46,838. 1974. 

Scrubbing wi%h aqueous magnesium sulfi%e-- 
bisulfi%e solu%ion. FLUE GAS;DESULFURIZATION; 
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REMOVAL;SULFUR DIOXIDE;SCRUBBING;AQUEOUS 
SOLUTIONS;MAGNESIUM COMPOUNDS;SULFITES 

02089 PROBLEMS OF AIR POLLUTION WITH SULFUR 
COMPOUNDS. C h w a l i b o g ,  H. Chemik; 27 :  No= 
2,  3 8 - 4 4 ( 1 9 7 4 ) .  ( I n  P o l i s h ) .  

D e s u l f u r i z a t i o n  o f  f l u e  g a s e s ;  11 
r e f e r e n c e s .  FLUE GAS;DESULFURIZATION;CALCIUM 
CARBONATES;DOLOMITE;SCRUBBING;SLURRIES;SODIUM 
COMPOUNDS;SULFITES 

02090 RESULTS FROM PILOT TESTS OF THE MOLTEN 
CARBONATE PROCESS FOR SOz REMOVAL. Botts, 
W.V.; e t  a l ,  Paper  124 .  Washington, DO; 
Amer. Chem. Soc., Div. Ind. Eng. Chem. (19747 • 

From 167. ACE National Meeting; Los Angeles, 
CA (31Mar-5  Apr 19747. 

From f lue gas. FLUE GAS;DESULFURIZATION; 
MOLTEN SALT PROCESS;REMOVAL;SULFUR DIOXIDE; 
MOLTEN SALTS;CARBONATES;PILOT PLANTS 

02091 MOLTEN SALT PROCESS FOR SO 2 CONTROL. 
Bauer, H.F.; Behrens, R.J. Paper 140. 
Washington, DO; Amer. Chem. Soc., Div. Ind. 
Eng. Chem. (1974). 

From 167.  ACS N a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA (31 Mar-5 Apt 1974). 

F l u e  gas d e s u l f u r i z a t i o n .  FLUE GAS; 
DESULFURIZATION;MOLTEN SALT PROCESS;REMOVAL; 
SULFUR DIOXIDE;MOLTEN SALTS;THIOCYANATES; 
CALCIUM CARBONATES 

02092 RECENT EXPERIENCE OF THE WELLMAN-LORD 
SO z RECOVERY PROCESS. Osborne, W.J.; Earl, 
C.B. (Davy Powergas I n c . ) .  Paper 123. 
Washington, DO; Amer. Chem. Soc., Dlv. Ind. 
Eng. Chem. (1974 7 . 

From 167.  ACE N a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA (31 Mar-5 Apt 1974). 

For removal o f  SO z from flue gases. FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE;W-L 
SULFUR DIOXIDE RECOVERY PROCESS;COST 

02093 PLANT DEVELOPMENT FOR CHEMICAL 
DESULFURIZATION OF COAL. Lorenzi, L., J r .  
W a s h i n g t o n ,  DC; Amer.  Chem. Soc.  ( 1 9 7 4 ) .  16p.  

From A m e r i c a n  C h e m i c a l  S o c i e t y  M e e t i n g ;  Los 
A n g e l e s ,  CA ( 1 9 7 4 ) .  

Meye rs  p r o c e s s  uses aqueous  f e r r i c  s u l f a t e  
s o l u t i o n  f o r  leaching. COAL;DESULFURIZATION; 
REMOVAL;PYRITES;METERS PROCESS;LEACHING;AQUEOUS 
SOLUTIONS;IRON SULFATES 

02094 COAL DEMINERALISATION BY MAGNETIC 
FORCES. T r i n d a l e ,  S . C . ;  e t  a l .  Paper  3 2 .  
Washington, DO; Amer. Chem. Soc., Div. Fuel 
Chem. ( 1 9 7 4 ) .  

From 167. ACE National Meeting; Los Angeles, 
CA (31 Mar-5 Apt 19747. 

Removal o f  p y r i t i c  s u l f u r .  COAL; 
DESULFURIZATION;REMOVAL;PYRITES;MAGNETIC FIELDS 

02095 REMOVAL OF SULPHUR FROM COAL BY 
TREATMENT WITH HYDROGEN. G a r y ,  J . H . ;  e t . a l .  
Paper 2 0 .  W a s h i n g t o n ,  DO; Amer.  Chem. S o t . ,  
D i v .  F u e l  Chem. ( 1 9 7 4 ) .  

From 167.  ACS N a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA ( 3 1 M a r - S  Apt 1 9 7 4 ) .  

E f f e c t s  o f  r e a c t i o n  t e m p e r a t u r e ,  p r e s s u r e ,  
s o l v e n t  t y p e ,  and s o l v e n t  t o  c o a l  r a t i o  on  
p r o c e s s .  COAL;DESULFURIZATION;REMOVAL;SULFUR; 
HYDROGEN;SOLVENT EXTRACTION;TEMPERATURE 
DEPENDENCE;PRESSURE DEPENDENCE 

02096 Robinson, L . ;  G r e e n ,  N.W. Pape r  2 7 .  
I m p r o v e d  t e c h n i q u e  f o r  t h e  
h y d r o d e s u l p h u r l s a t i o n  o f  c o a l  c h a r s .  
W a s h i n g t o n ,  DO; Amer.  Chem. S o c . ,  D i v .  F u e l  
Chem. ( 1 9 7 4 ) .  

From 167.  ACS N a t i o n a l  M e e t i n g ;  Los A n g e l e s g  
CA (31Mar-5  Apt 1974). 

CHARS;DESULFURIZATION;HYDRDGEN;HYDROGEN 
SULFIDES 

02097 CHEMICAL DESULPHURISATION OF COAL TO 
MEET POLLUTION CONTROL STANDARDS. Anon. 
Paper  29 .  Washington~ DC; Amer. Chem. S o c . ,  
D i v .  Fue l  Chem. ( 1 9 7 4 ) .  

From 167.  ACE R a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA ( 3 1  Mar-S Apr 19747.  

Removal  o f  p y r i t i c  s u l f u r  by M e ~ e r t s  p r o c e s s  
u s i n g  f e r r i c  s u l f a t e  s o l u t i o n .  COAL; 
DESULFURIZATION;MEYERS PROCESS;REMOVALIPYRITES; 
SOLUTIONS;IRON SULFATES 

02098 FUEL- OR FLUE-GAS DESULFURIZATON FROM 
THE POINT OF VIEW OF POWER STATION OPERATION. 
Schwarz, 0. ;  Forck, B. (VGB Tech. Vet. 
Grosskraf twerkbetre iber  e.V. ,  Essen, Get . ) .  
VGB Kraftwerkstechnik;  54: No. 1, 10-15(1974). 
(In German). 

9 r e f e r e n c e s ;  r e v i e w  of  f u t u r e  e n e r g y  
s i t u a t i o n .  FUEL GAS;FLUE GAS;DESULFURIZATION; 
COAL 

02099 PLANT DESIGN OF A METHOD FOR CHEMICAL 
DESULPHURISATION OF COAL. Lorenzi, L.; et al. 
Paper 30. Washington, DO; Amer. Chem. Soc., 
Div. Fuel Chem. (1974). 

From 167.  ACE N a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA (31 Mar-5 Apt 1974). 

Removal  o f  p y r i t i c  s u l f u r  by M e y e r ' s  p r o c e s s  
u s i n g  f e r r i c  s u l f a t e  s o l u t i o n .  COAL; 
DESULFURIZATION;MEYERS PROCESS;REMOVAL;PYRITES; 
SOLUTIONS;IRON SULFATES 

02100 APPLICABILITY OF COMMERCIALLY AVAILABLE 
CATALYSTS FOR REMOVING SULFUR DIOXIDE FROM FLUE 
GASES. Zanders, D.L.; Opferkuch, R.E. 
(Dayton Lab., Monsanto Res. Corp., Dayton, OH). 
J .  A i r  P o l l u t .  C o n t r .  A s s . ;  24 :  No. 3,  2 4 8 -  
50(  1974 ) .  

C o m m e r c i a l l y  a v a i l a b l e  vanadia a n d  Pt 
c a t a l y s t  a r e  t h e  o n l y  ones  a p p l i c a b l e  t o  
r e m o v a l  o f  S d i o x i d e  f rom f l u e  gas .  FLUE GAS; 
DESULFURIZATION;SULFUR DIOXIDE;REMOVAL; 
CATALYSTS;COMPARATIVE EVALUATIONS;PLATINUM; 
VANADIUM OXIDES 

02101 COAL DESULPHURISATION: COSTS/PROCESSES 
AND RECOMMENDATIONS. Agarwal, J.C.; et e l .  
Pape r  31 .  W a s h i n g t o n ,  DO; Amer. Chem. S o c . ,  
Div. Fue l  Chem. (1974). 

From 167.  ACE N a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA (31 Mar-5 Apr 1974). 

Low temperature process to remove p y r i t e  and 
some  o r g a n i c  s u l f u r  f r o m  c o a l .  COAL; 
DESULFURIZATION;REMOVAL;PYRITES;ORGANIC SULFUR 
COMPOUNDS 

02102 PROCESS FOR REMOVAL AND REDUCTION OF 
SULPHUR DIOXIDE FROM POLLUTED GAS STREAMS. 
Steiner,  P. (Foster-Wheeler);  Knobluach, K. 
( B e r g b a u - F o r s c h u n g . ) .  Paper  142.  
Washington, DO; Amer. Chem. Sue., Div. Ind. 
Eng. Chem. (1974). 

From 167.  ACS N a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA ( 3 1  M a r - 5  Apr  1 9 7 4 ) .  

A d s o r p t i o n  o f  SO 2 on a c t i v a t e d  c a r b o n  and 
s u b s e q u e n t  r e d u c t i o n  t o  e l e m e n t a l  s u l f u r .  FLUE 
GAS;DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
ADSORPTION;ACTIVATED CARBON;REDUCTION;SULFUR; 
COAL 

02103  COMMERCIALISATION OF LIME/LIMESTONE 
FLUE GAS SCRUBBING TECHNOLOGY. Atklns,  R.S. 
( R e s e a r c h - C o t t r e l l ) .  Paper 137. W a s h i n g t o n ,  
DO; Amer. Chem. Soc., Div. Ind. Eng. Chem. 
( 1974 ) .  

From 167.  ACE N a t i o n a l  M e e t i n g ;  Los A n g e l e s ,  
CA (31  Mar -5  Ap t  1 9 7 4 ) .  

Fo r  r emova l  of  SO z. FLUE GAS;DESULFURIZATION; 
REMOVAL;SULFUR DIOXIDE;SCRUBBING;LIMESTONE; 
CALCIUM OXIDES 

02104 (CONF-740406--I) STUDY OF OPTIONS FOR 
CONTROL OF EMISSIONS FROM AN EXISTING COAL- 
FIRED ELECTRIC POWER STATION. Salmon, R.; 
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~ichots7 J.P. (Oak Ridge National Lab. 7 Tenn. 
(USA)). 1974. 25p. Dep. NTIS $4°25. 

Fre~ 2. ARC environmental pro%co%ion 
conference: ~Ibuquerque, New Mexico, USA (16 
Apt 19V4) .  

AIR FOLLUTION;CONTROL;ELECTRIC POWER:FOSSIL- 
FUEL POWER PLANTS;C~AL;SULFUR OXIDES;STACK 
DTSPOSAL;COST;UILS;PETRULEUM;REilABILITY;ENERGY 
SHORTaGES;EFFICIENCY;TRANSPORT;GASEOUS WASTES; 
SYNTHETIC FUELH;FILTERS;FLUE GAS; 
D[SULFUR!ZAT!ON 

02105 ANALYSIS OF FIXED BED SERPTION: FLUE 
G~S DESULFURIZATION. Bourgeois, S.V.7 Jr.; 
Grove~ F.R-7 Jr.: Wehe7 A.H~ Amer. Ins%. 
Che~. En~r~. J.; ~0: No. i, 94-103(Jan 1974). 

Sorp%ion on copper oxides. FLUE GAS; 
DESULFURIZATIHN;~EMO~AL;SULFUR DIOXIDE; 
OHEM!~ORPT~ON;COPPER OXIDES 

OZ!O6 ~OILERS FOR URBAN HEATING, AND FLUE GAS 
DESULFUR!ZATION. Kurosawa, K. Kuki Chowa To 
~ i t c ;  !4: No. I, 209-1S(Jan 1974). (In 
Japanese ) • 

Wetlman--Lerd process. FLUE GAS; 
DESULFURiZATION;REMOVAL;SULFUR DiOXIDE;WELLMAN- 
LORD PHOCESS 

0 2 1 0 7  TRIAL OPERATION RESULTS OF FLUE GASES 
DESULFUHIZATION PLANT BY WET PROCESS. 
Kawaguchi~ K. Kar~oku Genshiryoku Ha%suden 
[Therm. Nuc~. Power); 2~: No. i, 61-72(Jan 
197~). (~ Japanese). 

H~SO, is obtained as a b~-produc%. FLUE GAS; 
DESULFURIZAT!ON;REMOVAL;SULFUR DIOXIDE; 
CHEMISHRPTIDN;SCRU~H!NG;SULFURIC ACID 

OZ106 DEG#~S!FICATION OF COAL BEDS - 
COMMERCIAL SOURCE OF PIPELINE GAS. Deul~ M.; 
e t  aI°  A.G,A, Iron.; 56: 4-6(Jan 1974). 

COAL GAS!F!CATION;IN-SITU METHOD;PRODUCTION; 
FUEL GAS 

02109 STACK GAS DESULFURIZATION. Kurosawa, 
K. Sang~o %o Kank~o (Ind. Environ.); 3: No. 
i, 66-7~[Jan 1974). (In Japanese). 

State-of-the-art in Japan. FLUE GAS; 
DESHLFURIZATION;REMOVAL;SULFUR DIOXIDE; 
CHEMISOEPTION;SODIUM HYDROXIDES;SODIUM 
COMPOUNDSISULFITES;CALCIUM HYDROXIDES;MAGNESIUM 
HYDROXIDES;POTASSIUM COMPOUNDS;AMMONIA; 
ADSORPTION;ACTIVATED CARBON;JAPAN 

02!]0 LOW-SULFUR COAL: THE FASTEST GUM-UP IN 
TEE WEST. Hol~oak, R.H. Elec. Light Power, 
E/G E d . ;  52:  No. i ,  ~-SS(Jan 1974). 

COMPARATIVE EVALUATIONS;TRANSPORT;SULFUR 
OXIDES;COAL~DUSTS;COMBUSTION;BOILERS;USA; 
ECONOMICS;EFFICIENCY;ILLINOIS;MAINTENANCE 

OEill PROGRESS REPORT ON SULFUR DIOXIDE. 
Grennard, A.; Ross, F. Combos%ion; 45: No. 
77 4-9(Jan 1974). 

SULFUR DIOXIDE;ADSORPTION;ENVIRONMENT; 
SULFATES;EMISSION;POWER PLANTS;DESULFURIZATION; 
STACKS;AGrICULTURE;PLANTS;RAIN;SURFACE WATERS; 
MAN:SOILS;REMOVAL 

0~ii2 DETROIT EDISHN HAS CONFIDENCE IN SO e 
SCRUBHER. Elec. Light Power~ E/G Ed.; 5~: 
No° i, 22(Jan 1974). 

DESIGN;ELECTRIC POWER;COAL;SULFUR OXIDES; 
POLLUTiON;STACKS~GASEOUS WASTES;OPERATION; 
CORROSION;SLURRIES;COMBUSTION;REMOVAL;FLUE GAS; 
DESULFURIZATION 

02113 CONTROLLING EMISSIONS FROM FOSSIL-- 
FUELED POWER PLANTS. Powell~ E.M.~ Ulmer, 
E.C. Combustion; 45: No. 7, 24-3~Jan 1974). 

STACK DISPOSAL:FOSSIL-FUEL POWER PLANTS;COAL; 
SYNTHETIC FUELS;COMBUSTION;RESEARCH PROGRAMS; 
GASEOUS WASTES:EFFICIENCY~COMBINED CYCLES; 
MAGNETOHYDRODYN~MICS;WASTE DISPDSAL;MHD 
GENERaTORS;PARTICLES;SULFUR DIOXIDE;NITROGEN 

OXIDES:CONTROL;COAL GASIFICATION 

02114 REMOVING SULFUR FROM THE EXHAUST GASES 
OF FIRED FUELS CONTAINING SULFUR AND 
SIMULTANEOUSLY PREPARING SULFURIC ACID. 
Axeborg, T.V.Y. US Patent 3,786,1S6. 5 Jan 
1974. Filed date 15 Jul 1971. 2p. 

Mixing of ammonium, K7 or Na nitrates Hith 
exhaust gases to form sulfuric acid. SULFUR; 
GASEOUS WASTES;REMOVAL;DESULFURIZATION;SULFURIC 
ACiD;PRODUCTION;AMMONIUM COMPOUNDS;NITRATES; 
POTASSIUM NITRATES;SODIUM NITRATES;CATALYSIS 

02115 TREATMENT OF GASES AND LIQUIDS. 
Nicklin, T.: Farting%on, F. (to Gas Council). 
US Patent S~784,465. 8 Jan 1974. Filed date 
27 Jul 1972. 6p. 

DESULFURIZATION;GASES;LIQUIDS;PETROLEUM;OILS~ 
GASEOUS WASTES;HYDROCARBONS;URANIUM OXIDES: 
THORIUM OXIDES;COBALT OXIDES;ORGANIC COMPOUNDS; 
INORGANIC COMPOUNDS 

02116 REMOVING SULFUR FROM HYDROCARBONS. 
Moss 7 G. (%0 Esso Research and Engineering 
Co.). US Patent 3~V847676. S Jan 1974. 
Filed date 5 Jun 1968. IVp. 

Air pollution preven±ed b~ carrying o~t 
combustion in fluidized bed of CaO or MgO: S 
dioxide formed is converted %0 sulfates. SULFUR; 
REMOVAL;HYDROCARBONS;DESULFURIZATION;AIR 
POLLUTION;FLUE GAS;FLUIDIZED DED;MAG~ESIUM 
OXIDES;CALCIUM OXIDES;SULFUR DIOXIDE;REDUCTION 

02117 REDUCING SULFUR CONTENT OF EFFLUENT GAS 
STREAMS. Beavon7 O.K. (to Parsons~ Ralph 
M., Co.). British Patent i~344~472. 23 Jan 
1974. Filed date 12 Jan 1971. 6p. 

Catalytic hyd{ogena%ion of effluent tail gas 
from 3-stage modified Claus process. SULFUR; 
REMOVAL;CLAUS PROCESS;GASEOUS WASTES; 
HYDROGENATION;CATALYSIS;HYDROGEN;HYDROGEN 
SULFIDES;STRETFORD PROCESS 

02118 DRY DESULFURIZATION OF FLUE GAS BY 
ADSORPTION. Okumurra~ R. Japanese Paten% 
10,170. 29 Jan 1974. Filed date SO Ma~ 
1972. 4p. 

Flue gas moistened b~ spraying to facilitate 
adsorption of S dioxide. DESULFURIZATION;FLUE 
GAS;SULFUR DIOXIDE;REMOVAL;EQUIPMENT 

02119 RADIATIVE FLAME COOLING FOR REDUCTION 
OF NITRIC OXIDE EMISSIONS. Balakrishnan, A°; 
Edwards, O.K. (Univ. of California, Los 
Angeles). J. Heat Transfer; 96: No. 17 37- 
42(Feb 1974). 

From fossil fuels. HEAT TRANSFER;COOLING; 
EMISSIVITY;RADIANT HEAT TRANSFER:COMBUSTION; 
GASES;CARBON;NITROGEN OXIDES;MOTION:TURBULENCE; 
POLLUTION;FOSSIL FUELS 

02120 SOa SCRUBBING SYSTEMS: COMMERCIAL 
AVAILABILITY. Heske%h, H.E. Coal Mining and 
Processing; ii: No. 2, SO-9(Feb 1974). 

FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR 
DIOXIDE~SCRUBBING 

02121 DESULPHURISATION OF FINE COKE CHARGES 
IN A CURRENT OF HYDROGEN. Sakals~ D.~ Lehman~ 
J.; Peters, W. Gluckauf-Forschungshef%e; 35: 
No. I, 21--9(Feb !974). (In German). 

COKE~DESULFURIZATION;REMOVAL;SULFUR;HYDROGEN 

02122 PROCESS FOR RECOVERING SULFUR DIOXIDE 
FROM GASES. Earl~ COB.; Hughes, F. (%0 
Wellman--Lord Inc., Lakelandg Flao). US 
Patent 3~790~660. 5 Feb 1974. Filed date 22 
Feb 1971. 7 p .  

A b s o r p % i o n  by  a q u e o u s  s o d i u m  s u l f i % e  
solution. FLUE GAS;DESULFURIZATION;REMOVAL; 
SULFUR DIOXIDE;CHEMISORPTION;AQOEOUS SOLUTIONS; 
SODIUM COMP~UNDS;SULFITES;REGENERATION 

02123 RECOVERING SULFUR DIOXIDE FROM GASES. 
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Earl, C.B.; Hughes, F. (to Wellman-Lord, 
Inc.). US Patent 3,790,660. 5 Feb 1974. 
F i l e d  date 22 Feb 1971. 7p. 

Aqueous solution of Na, L i ,  o r  Be sulfite 
used to reove S d iox ide.  SULFUR DIOXIDE; 
RECOVERY;REMOVAL;AQUEOUS SOLUTIONS;SULFITES; 
SODIUM COMPOUNDS;LITHIUM COMPOUNDS;BERYLLIUM; 
FLUE GAS;DESULFURIZATION 

02124 FLUE-GAS DESULFURIZATION PROCESS 
YIELDING CALCIUM SULFITE AS A BY-PRODUCT. 
A t s u k a w a ,  M. ;  S h l n o d a ,  N. ( t o  M i t s u b i s h i  
Heavy I n d u s t r i e s ,  L t d . ) .  J a p a n e s e  P a t e n t  
1 4 , 3 9 7 .  7 Feb 1 9 7 4 .  F i l e d  d a t e  31 May 1 9 7 2 .  
5p .  

S o x i d e s  r e m o v e d  by u s i n g  a b s o r p t i o n  c o l u m n ;  
d e g r e e  o f  d e s u l f u r i z e ,  i o n  w a s  9 3 g .  FLUE GAS; 
DESULFURIZATION;CALCIUM COMPEUNDS;SULFITES; 
PRODUCTION;SULFUR OXIDES;REMOVAL 

02125  APPARATUS FOR PURIFICATION OF 
INDUSTRIAL WASTE GASES. Hausberg, G. ( t o  
B ischof f ,  Go t t f r i ed ,  K.-G. Bau Kompletter 
Gasreinigungs- und Wasserrueckkueklanlagen). 
German(FRG) P a t e n t  2,329,968. 7 Feb 1974. 
F i l e d  d a t e  13 Jun 1973.  4 p .  

Gas i s  scrubbed with l i m e  water. GASEOUS 
WASTES;SULFUR DIOXIDE;REMOVAL;DESULFURIZATION; 
SCRUBBING;AQUEOUS SOLUTIONS;CALCIUM HYDROXIDES; 
EQUIPMENT 

02126 COAL AND THE PRESENT ENERGY SITUATION. 
O s b o r n ,  E .F .  ( C a r n e g i e  I n s t i t u t i o n  o f  
W a s h i n g t o n ,  DC). S c i e n c e ;  183: No. 4124, 4 7 7 -  
4 8 1 ( 8  Feb 1 9 7 4 ) .  

STACK DISPOSAL;PARTICLES;ELECTRIC POWER; 
PETROLEUM;COAL;DESULFURIZATION;ENVIRONMENT; 
ENERGY POLICY;MINING;COAL GASIFICATION;OVAL 
LIQUEFACTION;EFFICIENCY;METHANE;ENERGY RESERVES; 
NATURAL GAS;EXPLORATION;ECONOMICS 

02127 REMOVAL OF SULFUR DIOXIDE FROM GAS 
STREAMS. Shah,  I . S .  ( t o  Chemica l  
C o n s t r u c t i o n  C o r p . ) .  B r i t i s h  P a t e n t  
1 , 3 4 6 , 8 3 8 .  13 Feb 1 9 7 4 .  F i l e d  d a t e  27 Oct 
1971 .  6 p .  

S c r u b b i n g  w i t h  s a t u r a t e d  s o l u t i o n  o f  Mg 
b l s u l f i t e  and s u l i t e .  SULFUR DIOXIDE;REMOVAL; 
FLUE GAS;DESULFURIZATION 

02128 GAS DESULFURIZATION. M e r r i l l ,  J . J .  
( t o  C h e v r o n  R e s e a r c h  C o . ) .  US P a t e n t  
3 , 7 9 4 , 7 1 0 .  26 Feb 1974.  F i l e d  d a t e  17 Sap 
1971 .  4 p .  

S compounds (COS, C d i s u l f i d e ,  e n t r a i n d  and 
v a p o r i z e d  S, and H s u l f i d e )  o x i d i z e d  t o  C 
d i o x i d e  and S d i o x i d e .  DESULFURIZATION;CARBON 
OXIDES;CARBON SULFIDES;SULFUR;HYDROGEN SULFIDES; 
OXIDATION;CARBON DIOXIDE;SULFUR DIOXIDE; 
CATALYSTS;REMOVAL;GASEOUS WASTES 

02129 APPARATUS FOR DRYING COAL. 
K e m m e t m u e l l e r ,  R. ( t o  A m e r i c a n  W a a g n e r - - B i r o  
C o . ,  I n c . ) .  US P a t e n t  3 , 7 9 3 , 7 4 3 .  26 F e b  
1974. F i l e d  d a t e  23 Aug 1972 .  8p .  

COAL;DRYING;DESIGNIPARTICLES;FLUIDIZED BED; 
STEAM;DESULFURIZATION;SULFUR;OXYGEN;HEATING 

02130 INTERNATIONAL STATE-OF-THE-ART OF WASTE 
GAS DESULFURIZATION IN POWER PLANTS. Stocks,  
W.; D a v i d s ,  P. B r e n n s t . - W a e r m e - K r a f t ;  26:  
No. 3~ lO2--8(Mar 1974). (In German). 

M a j o r  d e s u l f u r i z a t i o n  p r o c e s s e s  a r e  rev iewed;  
29 r e f e r e n c e s .  FLUE GAS;DESULFURIZATION;REMOVAL; 
SULFUR DIOXIDE;SCRUBBING;CALCIUM CARBONATES; 
CALCIUM OXIDES;SODIUM COMPOUNDS;MAGNESIUM 
COMPOUNDS;ADSORPTION;ACTIVATED CARBON;CATALYSTS; 
OXIDATION 

02131 DESULFURIZATION OF FLUE GASES. 
Flemingw J.W. ( t o  Koppers C o . ,  I n c . ) ~  US 
P a t e n t  3 , 7 9 5 , 7 3 2 .  5 Mar 1974. F i l e d  d a t e  17 
Dec 1 9 7 1 .  6 p .  

O x i d a t i o n  o f  S d i o x i d e  t o  S t r i o x i d e  i n  

p r e s e n c e  o f  V o x i d e  a t  200 t o  3500  f o l l o w e d  by 
a b s o r p t i o n  by Li  s u l f a t e .  FLUE GAS; 
DESULFU~IZATION;SULFUR DIOXIDE;VANADIUM OXIDES; 
SULFUR OXIDES;OXIDATION;LITHIUM SULFATES; 
CHE~ISO~PTION;REMOVAL 

02132 REMOVAL OF SULFUR DIOXIDE FROM GASES. 
Nishiba, Y.; Ota, K.; Inaba, H. ( t o  Daiki 
E n g i n e e r i n g  C o . ,  L t d . ;  H i t a c h i  S h i p b u i l d i n g  and 
Engineering Co., L td . ) .  GePman(FRG) Patent 
2 , 3 0 6 , 8 0 5 .  7 Mar 1974.  F i l e d  d a t e  28 J u l  
1972. 14p.  

S c r u b b i n g  w i t h  NaOCI--NaOH s o l u t i o n .  SULFUR 
DIOXIDE;REMOVAL;SCRUBBING;GASES;DESULFURIZATION 

02133 CLEAN CONVERSION OF COAL TO ELECTRIC 
POWER: A DOLLAR AND CENTS APPROACH. 
Ashworth, R.A.; Bolez, C.A. P u b .  U t i l .  For tn . ;  
93: No. 6, 36-42(14 Mar 1974). 

CONVERSION;ENVIRONMENT;ELECTRIC POWER;COST; 
FLUIDIZED BED;COMBUSTION;COMBINED CYCLES; 
BOILERS;INDUSTRY;INVESTMENT;COAL GASIFICATION; 
STEAM;STACKS:THERMAL EFFICIENCY 

02134 DESULFURIZATION DEVICE USING ACTIVE 
CARBON. Maeda, I . ;  Tanaka, H. ( t o  Sumitomo 
Shipbuilding and Machinery Co., L td . ,  Tokyo 
(Japan)).  Japanese Patent 49-11,551. 18 Mar 
1 9 7 4 .  F i l e d  d a t e  15 Oc t  1 9 7 0 .  2 p .  ( In  
J a p a n e s e ) .  

Fo r  r e m o v a l  o f  SO 2 f rom f l u e  g a s .  FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
ADSORPTIONIACTIVATED CARBON;REGENERATION;CARBON 
MONOXIDE 

02135 RECOVERING SULFUR DIOXIDE FROM GASES 
USING AQUEOUS SALT SOLUTION OF GLUTARIC ACID. 
K n o w l e s ,  W.S. ;  A b d o u - S a b e t ,  S. ( t o  Monsan to  
Co.).  US P a t e n t  3 , 7 9 8 , 3 0 9 .  19 Mar 1974. 
F i l e d  d a t e  19 Jan 1970.  4p .  

Gases c o n t a i n i n g  S d i o x i d e  a r e  b r o u g h t  i n t o  
c o n t a c t  w i t h  aqueous  s o l u t i o n  c o n t a i n i n g  Na o r  
amine s a l t  o f  g l u t a r i c  a c i d .  SULFUR DIOXIDE; 
RECOVERY;AQUEOUS SOLUTIONS;FLUE GAS; 
DESULFURIZATION 

02136 REMOVAL OF SULFUR DIOXIDE FROM FLUE 
GASES. K l e i n ,  H . A . ;  B o z z u t o ,  C.R.  ( t o  
C o m b u s t i o n  E n g i n e e r i n g ,  I n c . ) .  German(FRG) 
P a t e n t  2 , 3 3 6 9 2 0 1 .  21 Mar 1974.  F i l e d  d a t e  
27 Ju l  1972.  14p .  

Removal b V s c r u b b i n g  w i t h  s o l u t i o n  
c o n t a i n i n g  NaOH in  e x c e s s  and Ca s u l f a t e .  
SULFUR DIOXIDE;REMOVAL;FLUE GAS;DESULFURIZATIQN; 
SCRUBBING 

02137 NEUTRALIZATION OF ACID GAS COMPONENTS. 
I n o u e ,  G. ;  s t .  e l .  ( t o  Osaka  K a l n  C o * t  L t d . ) .  
German(FRG) P a t e n t  2 ~ 3 3 0 , 7 3 5 .  21 Mar 1974. 
F i l e d  d a t e  29 Aug 1972.  21p .  

Remova l  o f  S d i o x i d e  and HCI u s i n g  NgO or  Mg 
h y d r o x i d e  w i t h  V o x i d e  c a t a l y s t .  SULFUR DIOXIDE; 
HYDROCHLORIC ACID;REMOVAL;MAGNESIUM OXIDES; 
MAGNESIUM HYDROXIDES;CATALYSTS;CHEMICAL 
REACTIONS;VANADIUM OXIDES;GASES;DESULFURIZATION; 
PURIFICATION 

02138 PURIFICATION OF SULFUR DIOXIDE- 
CONTAINING WASTE GASES WITH SULFUR RECOVERY. 
Deschamps,  A . ;  R e n a u l t ~  P . ;  Dezael9 C. ( t o  
I n s t i t u t  F r a n c a i s  du Pc,  r o l e ,  des Carburants  e t  
L u b r i f i a n t s ) .  German(FRG) Patent  2~3469083.  
28 Mar 1974. F i l e d  date 22 Sap 1972.  12p. 

Use of s o l u t i o n s  c o n t a i n i n g  benzoic e c l d t  
n i c o t i n i c  a c i d ,  o r  d i b u t y l  hydrogen phosphate 
and t h e i r  Na or K sa l ts  or urea or  t h l o u r e a  in 
water  of  organ ic  s o l v e n t s .  SULFUR DIOXIDE; 
DESULFURIZATION;SULFUR;RECOVERY;GASEOUS WASTES; 
CLAUS PROCESS;REMOVAL 

0 2 1 3 9  POWER FROM COAL. I I I .  COMBUSTION 
CONTROLS AND POLLUTION CONTROLS. Power ( N . Y . ) ;  
119:  No. 4 ,  S 4 9 - S 6 4 ( A p r  1 9 7 4 ) .  

POWER;COAL;COMBUSTION;CONTROL EOUIPflENT;AIR 
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POLLUTION;EFFICIENCY;OPERATION;SAFETY;ECONOMICS; 
INDUSTRIAL PLANTS;STEAM GENERATORS;BOILERS; 
FOSSIL FUELS;STACK DISPOSAL;DUSTS 

02140 HIGH-SULFUR COAL FOR GENERATING 
ELECTRICITY. Dunham, J-T.; Rampacek, C.; 
Henrie,  T.A. (Bureau of M~nes, Washing%on7 
DC). Science; I~4: No. 4134, 346-351(19 Apt 
1974). 

CO~TEOL;SULFUR OXIDES;ELECTRICITY;ENERGY 
CONSUMPTION;AVAILABILITY;AIR POLLUTION; 
COMBUSTION;STACK DISPOSAL~GASEGUS WASTES;ENERGY 
RESErVES;ENERGY SOUECES;DESULFURIZATION; 
ECONOMIC POLiCY;COST;MARKET;FLUE GAS;REMOVAL 

0214! FLOTATION OF PYRITE FROM COAL. 
Mi||e~, K.J. (%o US Dept. of Interior). US 
Paten% ~807,557. 30 Apt  1974. Filed date 
I! Aug 1972. 4p. 

Re,oval of p~ri%es from coal b~ 2--stage 
froth flotation. CO&L;PYRITES;FLOTATION; 
DESULFU2IZATiON;REMOVAL;SULFUR 

0214~ CONTINUOUS PROCESS FOR SCRUBBING SO e 
FROM A GAS STREAM WITH CO REGENERATION AND CO~ 
STRIPPING. Urban, P. (%0 Universal 0~I 
Products Co., Des Plaines, IL). US Paten% 
3,80~,~2~. 30 Ap~ 1974. Filed da±e 28 0c% 
1971. l~p. 

SCRU~ING;SULFUR DIOXIDE;CARBON MONOXIDE; 
CARBO~ D!OX!DE~FLUE GAS;REMOVAL;CHEMICAL 
REACTIONS;HYDROGEN SULFIDES;FOSSIL FUELS; 
EFFICIENCY;REGENERATION;GASEOUS PRODUCTS; 
SULFATES;DESULFURIZ~T!ON 

02143 PURIFICATIONS OF FUELS= MossTG. 
( t o  Esso Research and Engineering Co.). US 
Patent ~,~07,090o ~0 Apt  1974. Filed date 5 
Jun 19~8. 2~p= 

Remova~ of S from S-containing fuels using 
bed of CaD ~nd/or MS particles. SULFUR;REMOVAL; 
FOSSIL FUELS;DESULFUR!ZATION;CALCIUM OXIDES; 
MAG~ES!UM OX!DES;FLUIDIZED BED;AIR;OXYGEN; 
OXIDaTiOnS;SULFUR DIOXIDE;PRODUCTION 

02144 REACTIVITY OF SO~ WITH SUPPORTED METAL 
OXIDE: ALUMINA SORBENTS. ~ogel, R.F.; 
M~cbe~l, B.~.; Massc%h, F.E. (Gulf Research 
and Development Co., Pit%sbursh). Environ. 
sci. Technol.; 8: No. 5, 432-436(Ma~ 1974). 

~C. COPPER OXIDES;STRONTIUM OXIDES; 
NITEATES;STACK DISPOSAL;REACTIVITY;SULFUR 
DIOXIDE~CHEM!SORPTION;METALS;OX!DES;REMOVAL; 
DESULFURiZATION;ALUMINiUM OXIDES;MONITORING; 
ADSOrPTiON;AIR POLLUTION;SORPTIVE PROPERTIES; 
SODIUM;NITROGEN;OXYGEN;WATER 

02145 LATEST SCRUBBER: SULFUR7 YES7 SLUDGE 
PILES, N~. Anon. Chemical Week; 114: No. 
22, 2?--8[29 Ma~ 1974). 

Use of sodlum phosphate as atsorhen%. FLUE 
GAS;DESULFORIZATION;REMOVAL;SULFUR DIOXIDE; 
CHEM!SDRPTION;SODIUM PHOSPHATES 

02146 CLEANING COAL BY SOLVENT REFINING. 
Environ. Sci. Technol.; 8: No. 67 510-511(Jun 
IS?~). 

CLEANINC~SOLVENT-REFINED COAL;SCRUBBING; 
EFF[CIENCY~REMOVAL;COMBUSTION;SULFUR DIOXIDE; 
ECONOMICS;~tR POLLUTION;COMBUSTION HEAT;WATER 
POLLUTION;L&ND POLLUTION;COAL 

02!~7 L~RGEST U.S. WET SCRUBBER SYSTEM. 
Envi ron.  Sci. Technol.; 8: No. 6, SlG-SlS(Jun 
1974). 

SC~U~!NG;GASEOUS WASTES;STACK DISPOSAL;FLUE 
G~S;FOSSIL-FUEL raWER PLANTS;STANDARDS;AIR 
POLLUTiON~CONTROL;EFFICiENCY;REMGVAL;FLY ASH; 
$UI FUR DIOXIDE 

0a14~ FLUE GAS DESULFURIZATION USING SURFACE 
IMPREGNATED SORBENT. Sm~%h~ W.M.. (%0 Esso 
Re~. and En~. Co.). US Paten% 3~816~597. ii 
Jun I574. F~led date 1 Nov 1971. lop. 

FLUE GAS;DESULFURIZATIOM;SULFUR DIOXIDE; 
REMOVAL;SORPTIVE PROPERTIES;COPPER OXIDES; 
ALUMINIUM OXIDES;SURFACE COATING 

02149 PROCESS FOR THE DESULFURIZATION OF 
HYDROCARBONS. Sorgen%i, H.A. (%0 Atlantic 
Richfield Co., New York~ NY). US Paten% 
Z,815,301. Ii Jun 1974. F~led date 30 Jun 
19?2o 14p. 

HYDROCARBONS;DESULFURIZATION;REMOVAL;SULFUR; 
OXIDATION;CATALYSTS;MOLYBDENUM;PETROLEUM 

02150 CHANGING COSTS AND ECONOMICS oF SO~ 
REMOVAL SYSTEMS. Temple%on, R.E. (M. W. 
Kellogg Co.). Power Eng.; 42-5(Jui 1974). 

REMOVAL;SULFUR DIOXIDE;ECONOMICS;COST; 
OPERATION;LIMESTONE;SCRUBBING;COMPARATIVE 
EVALUATiONS;FLUE GAS;ENVIRONMENTAL EFFECTS; 
DESULFURIZATION 

02151 PRODUCTION OF LOW SULFUR COAL. 
Dillon, T.J.; Warsa~ 9 A. (%0 Chemical 
Cons%ruction Corp. 7 New York, NY). US Pa±en% 
3~824,084. 16 Jul 1974. Filed date !0 0c% 
1972. 6p. 

COAL;PRODUCTION;SLURRIES;FILTRATION; 
DESULFURIZATION;FLUE GAS;AIR POLLUTION;SULFUR 
DIOXIDE;REMOVAL;SCRUBBING 

02152 RECOVERY OF SULFUROUS ACID FROM FURNACE 
GASES. Haeuisch~ E.; Schroeder 7 M. J. Soc. 
Chem. Ind.; 570-1(29 Nov 1881). 

Cold water i~ used as an absorbent (1881). 
FLUE GAS;DESULFURIZATION;REMOVAL;SULFUR DIOXIDE; 
CHEMISORPTION;WATER;MEDIUM TEMPERATURE 

02153 PROCESS OF OBTAINING SULFUR FROH 
FURNACE-GASES. Haenisch, E.; Schroeder, M. 
US Paten% 361,76!. 26 Apt 1887. Filed da±e 
i0 Jun 1885. 2p. 

SO 2 is washed (water) from gas and reduced 
in a bed of incandescent coke or coal. FLUE GAS; 
DESULFURIZATION;REMOVAL;SULFUR DIOXIDE;WASHING; 
WATER;REDUCTION;COKE;COAL;SULFUR 

REFER ALSO TO CITATIONS 62, 98, 110, 1617 170~ 
1827 188, 264, 376, 414, 724, 1601, 1633, 1756, 
3179, S251, 3356, 3654, 3691, 3855, 3864~ SS80~ 
41.43~ 4159~ 4161, 4593, 4920, 4921, 4946, 5022, 
502Y, 5172~ 5351, 5373, 5633, 56S6, 5662, 5685~ 
57167 5730, 5765, 5777, 57877 5788, 57947 57S7, 
5798, 5811~ 58167 5825, 5837, 5848, 5871~ 5883, 
5699, 5902, 59037 5924, 5952, 5954, 5959, 5050, 
6056, 6077, 61407 6210, 6212, 6273, 6392, 63SS, 
6434, 6532, 5563, 6565, 65667 6567, 6712, 6719, 
6723, 6725, 6731~ 6742, 6794, 6795, 6796~ 6799, 
6802, 6807, 6853, 6854, 6937, 69677 69747 6976, 
70107 70197 7043, 7057~ 7089, 7057, 7153, 7163, 
71667 71917 72147 7232~ 7248, 7ass, 7254, 72557 
7284, 73007 73277 73297 7346~ 7366, 7367, 7368~ 
7381 

02154 UNCONVENTIONAL METHODS OF HYDROGENATING 
COAL. Kawa, W.; H~%eshue, R.W. U.S. Bur. 
of Mines, Inform. Circ. No. 8215. Washing%on~ 
DC; U. S. Government Printing Off. (In 
English). 

Usual me%hods regarded as uneconomical; 
propose use of mona%omit H, electrical 
discharges, ultrasonic effects, etc.; review of 
research and paten%s° COAL;LIQUIDS; 
HYDROGENATION;COAL LIQUEFACTION;ECONOMICS; 
ELECTRIC DISCHARGES;HYDROGEN;ATOMS;RESEARCH 
PROGRAMS;REVIEWS;PATENTS 

02155 HYDROGENATION OF COAL, ETC. (±o 
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P r o g r e s s ) .  German(FRG) P a t e n t  5 3 5 , 7 2 3 .  18 
Nov 1921.  

Coal  m ixed  w i t h  f u s e d  m e t a l l i c  Sn, 
h y d r o g e n a t e d  at  500oc and 100 a tm.  COAL;L IGNITE;  
HYDROGENATION;MIXTURES;HIGH PRESSURE;TIN;HIGH 
TEMPERATURE 

02156 MOTOR FUEL. H o f s a e s s ,  M. ( t o  E r d o e l -  
und K o e h l e - V e r w e r t u n g  AG).  German(FRG) P a t e n t  
5 2 9 , 5 3 7 .  12 Jun 1926.  

Coal  d i s t i l l a t i o n  p r o d u c t s  h e a t e d  w i t h  H a t  
high pressure in presence of alkali metals or 
alkaline e a r t h s .  HYDROCARBONS;PRODUCTION; 
HYDROGENATION;SODIUM HYDROXIDES;HIGH PRESSURE; 
HEATING;SYNTHETIC FUELS 

02157 DESTRUCTIVE HYDROGENATION OF BITUMINOUS 
MATERIALS UCH AS COAL, TAR, AND OIL. Pier,  M.; 
Simon, W. ( to  Standard-I.G. Co.). US Patent 
i , B 4 5 , 5 5 5 .  16 Feb 1 9 2 7 .  

At 50 atm in p r e s e n c e  o f  c a t a l y s t  c o n t a i n i n g  
two c o n s t i t u e n t s  one c o m p r i s i n g  Ago a m i x t u r e  
o f  Cu w i t h  Zn ,  o r  a m i x t u r e  o f  Cu w i t h  Cd.  COAL; 
COAL TAR;OILS;HYDROGENATION;CATALYSTS;SILVER; 
COPPER;ZINC;CADMIUM;ALUMINIUM;TITANIUM;VANADIUM; 
TANTALUM;MOLYBDENUM;CHROMIUM;TUNGSTEN;OXIDES 

02158 DESTRUCTIVE HYDROGENATION OF BITUMINOUS 
MATERIALS SUCH AS COAL, TARS, OR OILS. Pier, 
M.;  Simon, W. ( t o  S t a n d a r d - I . G .  C o . ) .  US 
P a t e n t  1,845,439. 16 Feb 1 9 2 7 .  

Greater than 20 atm pressure and 450 ° 
t e m p e r a t u r e  u s i n g  Ru, P t ,  Pd,  o r  Ag d e p o s i t e d  
on s u p p o r t  o f  MgO, m a g n e s i t e ,  o r  Cr  o x i d e  as 
c a t a l y s t s .  COAL;COAL TAR;OILS;HYDROGENATION; 
MEDIUM PRESSURE;HIGH PRESSURE;HIGH TEMPERATURE; 
CATALYSTS;RUTHENIUM;PLATINUM;PALLADIUM;SILVER; 
MAGNESIUM OXIDES;CHROMIUM OXIDES;MAGNESIUM 
CARBONATES 

02159 DESTRUCTIVE HYDROGENATION. Pier, M.; 
Simon, W. ( to  I .  G. Farbenindustrie AG). 
German(FRO) P a t e n t  4 8 9 , 2 7 9 .  3 1 J u l  1927 .  

MoO a pretreated wlth CO 2 or SO 2 or WO 3 
p r e t r e a t e d  w i t h  NO as c a t a l y s t s .  COAL;COAL TAR; 
MINERAL OILS;HYDROGENATION;CATALYSTS;MOLYBDENUM 
OXIDES;TUNGSTEN OXIDES;HYDROCARBONS;PRODUCTION 

02160 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. Farbenind, I.G. 
B r i t i s h  P a t e n t  3 0 9 2 2 8 .  3 Oct  1927 .  

P r o d u c t i o n  o f  l i q u i d  h y d r o c a r b o n s  u s i n g  
s u r f a c e - t e n s i o n - r e d u c i n g  s u b s t a n c e s .  
CARBONACEOUS MATERIALS;HYDROGENATION;CATALYSTS; 
MAGNESIUM OXIDES;ZINC OXIDES;LIQUID PRODUCTS; 
HYDROCARBONS;BROWN COAL;COAL;SULFONATES; 
NAPHTHALENE;PRODUCTION 

02161 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. Gordon, K. ( to  
I m p e r i a l  C h e m i c a l  I n d u s t r i e s ,  L t d . ) .  B r i t i s h  
P a t e n t  309~095 .  2 Dec 1927 .  

( 300  t o  1000 atm p r e s s u r e ) .  HIGH PRESSURE; 
CARBONACEOUS MATERIALSIHYDROGENATION 

02162 DESTRUCTIVE HYDROGENATION OF COAL AND 
OTHER MATERIALS. F a r b e n i n d ,  I . G .  B r i t i s h  
P a t e n t  3 0 8 , 6 3 3 .  21 Dec 1927.  

Also includes catalytic h y d r o g e n a t i o n  o f  
l i q u i d  products. COAL;HYDROGENATION;VERY HIGH 
PRESSURE;HIGH TEMPERATURE;LIQUID METALS;LIQUID 
PRODUCTS;BROWN COAL 

02163 PART OF THE CATALYST IN THE PROCESSING 
OF COAL. T a y l o r ,  H.S.  P r o c .  2nd I n t .  C o n f .  
B i t .  C o a l ;  1:  1 9 0 - 1 9 9 ( 1 9 2 8 ) .  

CATALYSTS;COAL:HYDROGENATION;POTASSIUM 
CARBONATES;ZINC OXIDES;TUNGSTEN OXIDES;CHROMIUM 
OXIDES;THORIUM OXIDES;ALUMINIUM OXIDES;SELENIUM 
OXIDES;TITANIUM OXIDES;ZIRCOnIUM OXIDES; 
PLATINUM METALS;DISTILLATION 

B r i t i s h  P a t e n t  3 0 9 , 2 3 9 .  14 Jan 1928.  
U s i n g  p r e s s u r e  above  1000 atm and can be as 

h i g h  as 10 ,000  atm.  HYDROGENATION;COAL;VERY 
HIGH PRESSURE 

02165 DESTRUCTIVE HYDROGENATION. van P e s k i ,  
A . J .  B r i t i s h  P a t e n t  3 1 5 , 7 8 0 .  18 Jan 1928.  

460 ° and 50 arm p r e s s u r e  u s i n g  c a r b i d e  
c a t a l y s t s  . COAL;BROWN COAL;HIGH TEMPERATURE; 
HYDROGENATION;MEDIUM PRESSURE;CARBIDES;NICKEL 
CARBIDES;CATALYSTS 

0Z166 DESTRUCTIVE HYDROGENATION. Port, A.; 
B r o c h e ,  H. B r i t i s h  P a t e n t  3 0 9 , 4 4 6 .  10 Apt  
1928. 

E x t r a c t i o n  of c a r b o n a c e o u s  m a t e r i a l s  
f o l l o w e d  by h y d r o g e n a t i o n  w i t h  m e t a l ,  m e t a l  
o x i d e ,  o r  a c i d  a n h y d r i d e  c a t a l y s t s  and 
m e t a l h a l i d e  s p l i t t i n g  c a t a l y s t s .  HYDROGENATION; 
CATALYSTS;SOLVENTS;CARBONACEOUS MATERIALS; 
METALS;OXIDES;ACID ANHYDRIDES;HALIDES 

02167 DESTRUCTIVE HYDROGENATION. ( t o  
B a t a a f s c h e  P e t r o l e u m  M a a t s c h a p i j ) .  B r i t i s h  
Patent 309,859. 16 Apt 1928. 

Molybdenum and molybdenum compounds as f i r s t  
s t a g e  c a t a l y s t s  and i o d i n e  o r  i o d i n e  compounds 
as l a t e r  s t a g e  c a t a l y s t s .  HYDROGENATION; 
MOLYBDENUM;MOLYBDENUM COMPOUNDS;CARBONACEOUS 
MATERIALS;GASEOUS PRODUCTS;LIQUID PRODUCTS; 
CATALYSTS;IODINE;IODINE COMPOUNDS 

02168 DESTRUCTIVE HYDROGENATION. ( t o  
H o l z v e r k o h l u n g s - I n d u s t r i e  AG).  B r i t i s h  P a t e n t  
3 1 3 , 5 0 5 .  12 Jun 1928. 

Presence of HzS and Mo, W, or their 
compounds .  CARBONACEOUS MATERIALS;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;MOLYBDENUM; 
MOLYBDENUM COMPOUNDS;TUNGSTEN;TUNGSTEN 
COMPOUNDS;HYDROGEN SULFIDES;BORIC ACID;CHROMIUM 
COMPOUNDS;HYDROCARBONS;SYNTHETIC FUELS; 
PRODUCTION 

02169 DESTRUCTIVE HYDROGENATION. ( t o  I .  G. 
F a r b e n i n d .  AG). B r i t i s h  P a t e n t  3 1 3 , 8 7 9 .  18 
Jun 1928.  

200 atm p r e s s u r e ;  400o ;  and c a t a l y s t  
c o n t a i n i n g  Mo and Zn • OILS;HYDROGENATION;COAL 
TAR;CRACKING;LIQUID PRODUCTS;MOLYBDENUM;ZINC; 
HIGH PRESSURE;PRODUCTION 

02170 DESTRUCTIVE HYDROGENATION. ( t o  N. V. 
de B a t a a f s c h e  P e t r o l e u m  M a a t s c h a p p i j ) .  
B r i t i s h  P a t e n t  3149859 .  3 Ju l  1928.  

C a t a l y t i c  a c t i v i t y  of ''Luxmasse,''. 
HYDROGENATION;COALIBROWN COAL;CATALYSTS; 
LUXMASSE;IRON OXIDES 

02171 DESTRUCTIVE HYDROGENATION. ( t o  I .  G. 
F a r b e n i n d u s t r i e  AG) .  B r i t i s h  P a t e n t  3 2 5 , 8 6 2 .  
28 Sep 1928.  

Method f o r  a v o i d i n g  c h o k i n g  o f  c a t a l y s t s  by 
h i g h  m o l e c u l a r  w e i g h t  c a r b o n  compounds.  COAL; 
HYDROGENATION;CATALYSTS 

02172 HYDROCARBONS OF LCW BOILING POINT FROM 
TARS, ETC. ( t o  I -  G. F a r b e n i n d u s t r i e  AG).  
B r i t i s h  P a t e n t  3289618 .  13 Oct 1928.  

R e a c t i o n  o f  t a r s  w i t h  H at  300 t o  5000 and 5 
t o  200 a tm.  COAL TAR;CARBONACEOUS MATERIALS; 
L IQUIDS;HIGH TEMPERATURE;MEDIUM PRESSURE;HIGH 
PRESSURE;CRACKING;HYDROCARBONS;PRODUCTION; 
HYDROGEN;CATALYSIS;HYDROGENATION 

02173 PURIFYING OILS.  F a r b e n i n d 9  I . G .  
F r e n c h  P a t e n t  6 6 2 , 3 8 7 .  16 Oct 1928 .  

P u r i f i c a t i o n  o f  o i l s  f r o m  h y d r o g e n a t i o n  o f  
c o a l  o r  c r a c k i n g  o f  m i n e r a l  o i l s .  COAL; 
HYDROGENATION;SULFONIC ACIDS;OILS;SOLVENTS; 
L IQUID PRODUCTS;PURIFICATION;MINERAL OILS;  
CRACKING 

02164 DESTRUCTIVE HYDROGENATION. Gordon, K. 02174 DESTRUCTIVE HYDROGENATION. ( to  N.-V. 
( t o  I m p e r i a l  Chemica l  I n d u s t r i e s ,  L t d . ) .  de B a t a a f s c h e  P e t r o l e u m  M a a t s c h a p p i j ) .  
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Brit[sh Patent 535~586. 7 Nov 1928. 
''Luxmas~'' (alkaline ferric hydroxide) 

mixed with molvOdenum a~ molybdenum compounds 
as ca~ol~Et. COAL;HYDROGENATION;CATALYSTS; 
MOLYHDENUM;MOLYBDENUM COMPOUNDS;IRON HYDROXIDES 

02175 SEPARATING UNSATURATED HYDROCARBONS 
FEOM GAS MIXTURES. (%0 I. G. Farbenindustrie 
AG). Hrifish Patent 325,817. 26 Nov 1928. 

Washin~ w~th ketcae. HYDROCARBONS;COAL; 
HYDROGENATZON;WASHING;KETONES;ETHYLENE; 
SEPARATION PROCESSES 

02176 DESTRUCTIVE HYDROGENATION. Tare, W.R.; 
Stephenson, H.P. (%0 Imperial Chemical 
Industries, Ltd.). British Patent 330~498. 
8 Dec 1928. 

I~on oxide ca~al~s%. COAL;HYDROGENATION;IRON 
OXIDES;CATALYSTS;HIGH PRESSURE 

02177 DESTRUCTIVE HYDROGENATION. (%0 N.--V. 
de ~ataaf=che Petroleum Maatschappi~). 
British Patent ~30,22~. 31 Dee 1928. 

MuI~is~a~e ca%aI~zed process using Me or i 
as ce~ai~s%s; p r o d u c t i o n  o f  l i q u i d  products. 
BROWN COAL;COAL;HYDROGENATION:MOLYBDENUM;IODINE; 
CATaLYSTS;LIQUiD PRODUCTS;GASEOUS PRODUCTS; 
HEATING 

02178 INFLUENCE OF MINERAL CONSTITUENTS, 
PArTICULaRLY lEON OXIDE, ON THE HYDROGENATION 
OF SOLID FUELS. Hlavica, B. Brennst.-Chem.; 
I0: ~0!--20U[19~9). 

Ca%a[~%ic effects of FeaOz~ FeSa~ and ZnCl~. 
COAL~HYDROGENATiON;!RON OXIDES;ZINC CHLORIDES; 
CATaLYSTS;IRON SULFIDES:LIQUID PRODUCTS;OILS 

02179 SUBSTITUTES FOR GASOLINE. Ipa%'ev~ V. 
Chaleur Ind.; I12: 377-380(1929). 

Duisbou~-Me~derich plan%; Meiseburg plant. 
BITUM!NOUg COAL:LIGNITE;COAL:HYDROGENATION; 
LIOU[D PRODUCTS;BENZENE:SYNTHETIC FUELS; 
PRODUCTION;LIQUID METALS;TIN;BERGIUS PROCESS; 
TAR;ZINC CHLORIDES;CATALYSTS 

02180 PLASTICITY OF BERGINIZEB COAL. 
Pertierre~ O.M. An. Soc. Espan. Fis. Quim.; 
27: 191--19~(1929). 

PLASTICITY~COAL:BERGIUS PROCESS; 
HYDROGENATION 

0~181 C~TALYTIC CLEAVAGE AND HYDROGENATION OF 
LOW-TEMPErATUrE TARS. Tithe, J. Paliva 
Topeni: II: 109--116: 12~--133; 141--149(1929)o 

Comparison of ca~al~s%s. COAL TAR; 
HYDROGENATION:CATALYSTS;TIN OXIDES;ALUMINIUM 
CHLOEIDES;IRON OXIDES;ZINC CHLORIDES;NICKEL 
CHtURIDES;CRACK£NG;CODALT CHLORIDES:CADMIUM 
CHLORiDES;HYDROCARBONS;PRODUCTION;TUNGSTEN 
OXIDES;MOLYBDENUM OXIDES;CHROMIUM OXIDES;RADIUM 

02]92 EFFECT OF MINERAL CONSTITUENTS UPON THE 
HYDrOGENaTiON OF SOLID FUELS. Hlavica, B. 
Paliva Tcpeni; ii: 150-152; 161--164(1929). 

Effects o f  Fee03, ZnCI2~ and SiOe as 
catalysts. COAL;BROWN COAL;BLACK COAL; 
HYDROGENaTION;CATALYSTS;IRON SULFIDES;IRON 
O×ID~S;ZINC CHLORIDES 

02183 TAR OILS. Fischer, E°J. Asphalt 
Tee~; 39: 902--904: 1016-1021; 139e--1404(1929). 

Prepa~aticn~ properties, and processing; 
s o l u b t l i ~  in 37 organic solvents. COAL TAR; 
R~VIEWS;PEODUCTION~SOLUBILITY;DEHYDRATION; 
PUEiFICATION;HYDROGENATION 

02184 ~ESTRUCTIVE HYDROGENATICN. (to I. G. 
Farbenindu~trie AG). British Paten% 3289992. 
5 Ja~ 192~. 

ImpregDation of carriers such as charcoal 
with catalysts such as ammonium moI~bda%e; 400 ° 
and ~00 arm° COAL TAR~CARBONACECUS MATERIALS: 
AMMONIUM COMPOUNDS;CATALYSTS;HYDROGENATION;HIGH 
TEMPERATUrE:HIGH PRESSURE 

02185 DESTRUCTIVE HYBROGENATION. (%o N . -V .  
B a t a a f s c h e  P e t r o l e u m  M a a t s c h a p p i j ) .  B r i t i s h  
Patent 339~875. ii Mar 1929. 

Coprecipi%ated Fe and A1 oxides as 
catalysts. COAL;BROWN COAL;TAR;MINERAL OILS; 
HYDROGENATION;CATALYSTS;IRON OXIDES;ALUHINIUM 
OXIDES 

02186 HYDROGENATING COAL~ ETC. (to NV de 
Bataafsche Petroleum Maatsohappi~)° French 
Patent 671~974° 23 Mar 1929. 

COAL;HYDROGENATiON;LIQUID PRODUCTS;CATALYSTS; 
BENZENE;KEROSENE;PRODUCTION;MOLYBDENUM; 
MOLYBDENUM COMPOUNDS;IODINE~IODINE COMPOUNDS; 
PATENTS 

02187 DESTRUCTIVE HYDROGENATION. Harrison, 
C.F.R. (%0 Imperial Chemical Industries, 
Ltd.). Br~tish Paten% 331~817. 2 Apt 1929. 

Using Fe s Ni~ Me s Cr, Sn, or their compounds 
as catalysts. COAL;OILS;HYDROGENATION;CATALYSTS; 
ALUMINIUM;ZINC;ZINC COMPOUNDS;ALUMINIUM 
COMPOUNDS;IRON;IRON COMPOUNDS;NICKEL COMPOUNDS; 
NICKEL;MOLYBDENUM COMPOUNDS;MOLYBDENUM 
COMPOUNDS;CHROMIUM:CHROMIUM COMPOUNDS;TIN 
COMPOUNDS;TIN 

02188 DESTRUCTIVE HYDROGENATION. (to I. G. 
Farbenindus%rie AG). British Patent 33!,916. 
iI Apt 1929. 

Hydrogenation of middle oil ~ractionated 
from brown coal low temperature distillation 
tar at 450 to 470 ° and under 200 arm pressure. 
HYDROGENATION;BROWN COAL;COAL;DISTILLATION;HIGH 
PRESSURE;HIGH TEMPERATURE;ZINC OXIDES;GASEOUS 
PRODUCTS;WASHING;OILS;MOLYBDENUM COMPOUNDS;TAR 

02189 DESTRUCTIVE HYDROGENATION. Harrison~ 
C.F.R.; S%rong~ H.W. (%o Imperial Chemical 
Industries~ Ltd.). British Paten% 332,246. 
17 Apt 1929. 

Aqueous solution of the cataIyst such as 
nickel nitrate or NH~ mol~bdate is sprayed over 
material. COAL;HYDROGENATION;AQUEOUS SOLUTIONS; 
CATALYSTS;NICKEL NITRATES;AMMONIUM COMPOUNDS; 
OILS;MOLYBDATES 

02190 DESTRUCTIVE HYDROGENATION. (to I. G. 
Farbenindus%rie AG). British Patent 332,336° 
iS May 1929. 

Hydrogenation of high molecular weigh% 
subs%antes after removal from middle oils by 
adsorption on sil~ca gel or aluminia Sol. OILS: 
ADSORPTION;SILICA GEL;ALUMINiUM OXIDES; 
HYDROGENATION;CATALYSTS;LIQUID PRODUCTS; 
MOLYBDENUM COMPOUNDS 

02191 ENRICHING CARBONACEOUS MATERIALS. 
Verge, J. French Patent 676,464° I0 Jun 
1929. 

Elevated temperature and pressure in 
presence of Has and Me or W or their compounds. 
COAL;COAL TAR;MINERAL OILS;HYDROGENATION; 
MOLYBDENUM;TUNGSTEN;TUNGSTEN COMPOUNDS; 
MOLYBDENUM COMPOUNDS;HYDROGEN SULFIDES 

02192 DESTROCTIVE HYDROGENATION. Strong, 
H.W. (to Imperial Chemical Indus%ries~ Ltd.). 
British Paten% 335,215. 19 dun 1929. 

Metal catalysts for hydrogenation of oils or 
suspensions of coal in oils. HYDROGENATION;COAL; 
O!LS;CATALYSTS;!RON~STEELS;TIN;NICKEL;TIN 
ALLOYS 

02193 HYDROCARBONS. (%0 I. G. 
Farbenindustrie AG). French Patent 680,619. 
21 Aug 1 9 2 9 .  

Prevention of fixation of high molecular 
weight substances on cataIys% by addition of 
liquid solven%so HYDROCARBONS;PRODUCTION; 
MINERAL OILS:COAL TAR;HYDROGENATION;CATALYSTS; 
ANTHRACENE;OILS 
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02194 CATALYST FOR USE IN DESTRUCTIVE 
HYDROGENATION OF CARBONACEOUS MATERIALS. 
Wietzel~ R.; W i i l f r o th9  E. ( t o  I .  G. 
Farbenlndustr ie AG). US Patent I~776,875. 
30 Sep 1929. 

Use of Mg sa l t  along wi th mol~bdic acid or 
ZnO. MAGNESIUM CHLORIDES;CATALYSTS;ZINC OXIDES; 
MOLYBDENUM COMPOUNDS;COAL;HYDROGENATION 

02195 HYDROGENIZING COAL. ( t o  N. V. de 
Bataafsche Petroleum Maatschappij).  French 
P a t e n t  684,718. 7 Nov 1929. 

FeO, Mow or Mo compound c a t a l y s t .  COAL; 
HYDROGENATION;MOLYBDENUM;MOLYBDENUM COMPOUNDS; 
IRON OXIDES 

02196 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS SUCH AS COAL. 
Watermanv H. I .  ( t o  N.-V. de Bataafsche 
Petroleum Maatschappi j) .  US Patent 1,829,759. 
10 Nov 1929. 

C a t a l y s t  o f  a l k a l i n e  Fe o x i d e - c o n t a i n i n g  
mass o b t a i n e d  f rom t h e  c o n v e r s i o n  o f  b a u x i t e  t o  
Al oxide. COAL;HYDROGENATION;IRCN OXIDES; 
ALUMINIUM OXIDES;CATALYSTS 

02197 DESTRUCTIVE HYDROGENATIEN. ( t o  
Imperial  Chemical I n d u s t r i e s ,  L t d . ) .  
German(FRO) Patent 545,499. 19 Nov 1929. 

At 250 to 700oc and 100 to 500 arm pressure 
i n  p r e s e n c e  o f  Mo c a t a l y s t  and HzS. OILS;COAL; 
HYDROGENATION;MOLYBDENUM;CATALYSTS;HYDROGEN 
SULFIDES;HIGH TEMPERATURE;HIGH PRESSURE 

02198 DESTRUCTIVE HYDROGENATION OF MATERIALS 
SUCH AS COAL, TAR, OR OIL. P i e r ,  M. ( t o  
Standard- I .  G. Co.) .  US Patent 1,890t438. 6 
Dec 1929, 

Hydrogenation of coal, tarl or oil at 300 to 
700 ° at 20 arm pressure in presence of Mo or Zn 
c a t a l y s t .  COAL;COAL TAR;OILS;HYDROGENATION;HIGH 
TEMPERATURE;MEDIUM PRESSURE;MOLYBDENUM;ZINC; 
CATALYSTS;GASEOUS PRODUCTS;CHROMIUM;ALUMINIUM 

02199 DESTRUCTIVE HYDROGENATION. ( t o  N . - V .  
de B a t a a f s c h e  P e t r o l e u m  M a a t s c h a p p i j ) .  
B r i t i s h  P a t e n t  3 4 6 , 6 8 9 .  6 Dec 1929 .  

C a t a l y s t s  o f  C r ,  W, U, Mn, Co,  N i ,  o r  Fe ,  
t h e i r  compounds o r  m i x t u r e s ,  i n  c o l l o i d a l  f o r m .  
COAL;LIGNITE;CELLULOSE;HYDROGENATION;CARBON 
MONOXIDE;CHEMICAL REACTIONS;COLLOIDS;CATALYSTS; 
CHROMIUM;TUNGSTEN;URANIUM;MANGANESE;COBALT; 
NICKEL;IRON;MIXTURES;CHROMIUM COMPOUNDS; 
TUNGSTEN COMPOUNDS;URANIUM COMPOUNDS;MANGANESE 
COMPOUNDS;COBALT COMPOUNDS;NICKEL COMPOUNDS; 
IRON COMPOUNDS;WATER VAPOR 

02200 DESTRUCTIVE HYDROGENATION. S t r o n g ,  
H.W. ( t o  I m p e r i a l  C h e m i c a l  I n d u s t r i e s ,  L t d . ) .  
B r i t i s h  P a t e n t  3 4 5 9 3 0 5 .  20 Dec 1929 .  

V a p o r - p h a s e  d e s t r u c t i v e  h ~ d r o g e n a t i o n  o f  
m i d d l e  o i i  u s i n g  C o - - S n ,  N i - - S n ,  N I N F e - - S n ~  N i -  
- C o - - S n l  o r  F e N C o - - - S n  a l l o y  c a t a l y s t s .  POWDERS; 
CATALYSTS;CDAL;HYDROGENATIONICOBALT ALLOYS;TIN 
ALLOYS;NICKEL ALLOYS;IRON ALLOYS;OILS 

02201 HIGH-PRESSURE HYDROGENATION OF NEUTRAL 
AND PHENOLIC OIL IN LOW-TEMPERATURE TAR. 
T a s h i r o ,  S. ;  Ando,  S. Nen ryo  K y o k a l - s h i ;  9:  
1 2 0 6 - 1 4 ( 1 9 3 0 ) .  

OILS;HYDROGENATION;PHENOLS;TAR;CATALYSTS: 
NICKEL;IRON;CHEMICAL REACTIONS 

02202 DEVELOPMENT OF HYDROGENATION OF COAL. 
H a n k i s s ,  S. T u z e l e s t e c h ;  2 :  1 7 - 2 2 ( 1 9 3 0 ) .  

Reviw, HYDROGENATION;COAL;REVIEWS 

02203 PRODUCTION OF HYDROCARBONS FROM 
PHENOLIC TARS. P a d o v a n i ~  C . ;  de 
B a r t h o l o m a e i s ,  E. A t t i  I I I  C o n g r e s s o  Naz.  
Chim, Pura  A p p l i c a t a ;  7 6 7 - 7 7 ( 1 9 3 0 ) .  

PHENOLS;TAR;HYDROCARBONS;PROEUCTION;HIGH 
TEMPERATURE;BENZENE;HYDROGENATION 

02204 HYDROGENATION OF FUELS. Levi,  M.G.; 
Padovani, C.; M a r i o t t i ,  A. Ann. Chlm. AppI . ;  
20: 361-404(1930). 

O u t l i n e  o f  B e r g i u s  p r o c e s s ;  c a t a l y t i c  
p r o p e r t i e s  o f  FezO 3 and NizOa in  h y d r o g e n a t i o n  
reac t ion .  BERGIUS PRCCESS;HYDROGENATION;COAL; 
IRON OXIDES;NICKEL OXIDES;CATALYSTS 

02205 HYDROGENATION AT HIGH PRESSURES. 
Robert i ,  G. Mem. accad. I t a l i a  (Classe Sci. 
Fis.  Mat. e Nat . ) ;  I :  No. 2, 15p.(1930). 

H y d r o g e n a t i o n  of p h e n o l i c  d i s t i l l a t e  f rom 
l i g n i t e  a t  h i g h  p r e s s u r e  u s i n g  CozS s.  
HYDROGENATION;LIGNITE;PHENOLS;COBALT SULFIDES; 
CATALYSTS;CYCLOHEXANE;HIGH PRESSURE 

02206 DISTRIBUTION OF CARBON, HYDROGEN, 
NITROGEN, SULFUR, AND OXYGEN IN THE 
HYDROGENATION PRODUCTS OF AN EOCENE BROWN COAL. 
yon Makray, I .  Brennst.-Chem.; 11: 151-152; 
1 7 2 - 1 7 4 ( 1 9 3 0 ) .  

ii0 arm and 470 ° in  p r e s e n c e  o f  FezO a .  
CARBON;HYDROGEN;NITROGEN;SULFUR;OXYGEN; 
DISTRIBUTION;HYDROGENATION;BROWN COAL;COAL;IRON 
OXIDES 

02207 LOW-TEMPERATURE TARS: RECENT WORK ON 
THEIR CONSTITUENTS. Mo rgan ,  G.T .  Chem. 
T r a d e  J . ;  87 :  2 5 3 - - 2 5 4 ( 1 9 3 0 ) .  

COAL TAR;CHEMICAL COMPOSITION;BITUMINOUS 
COAL;SOLVENTS;SOLVENT EXTRACTION;CATALYSTS; 
MOLYBDENUM OXIDES;HYDROGENATION 

02208 CATALYTIC HYDROGENATION OF PITCH AND 
BLACK COAL AND THEIR PRODUCTS OF DISTILLATION.  
H l a v i c a ,  B . :  T r c a ,  E. Chem. O b z o r ;  B: 121-  
124;  1 5 3 - 1 5 9 ( 1 9 3 0 ) .  

E f f e c t s  o f  c a t a l y s t s  on y i e l d s  o f  t a r s ,  
o i l s ,  and g a s o l i n e .  COAL;HYDROGENATION; 
DISTILLATION;BLACK COAL;PITCHES;COAL TAR; 
CATALYSTS;NICKEL SULFIDES;NICKEL CHLORIDES; 
COPPER CHLORIDES;ZINC CHLORIDES;OILS;IRON 
OXIDES;CATALYSIS;PHENOLS;GASOLINE;AMMONIUM 
COMPOUNDSIMOLYBDATES 

02209 HYDROGENATION OF SOUTH AFRICAN COAL. 
L a t e g a n ,  P .N .  3 r d  ( T r i e n n i a l )  Emp i re  Me t .  
C o n g r e s s ,  S. A f t . ;  1 - 2 1 ( 1 9 3 0 ) .  

S u s p e n s i o n  o f  c o a l  in l i q u i d  medium and 
a d d i t i o n  o f  FezO s .  COAL;HYDROGENATION;SOUTH 
AFRICA;IRON OXIDES;CATALYSTS 

02210 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS SUBSTANCES. V a r g a ,  J .  ( t o  
D e u t s c h e  G o l d -  und S i l b e r - S c h e i d e a n s t s l t  v o r m .  
R o e s s l e r ) .  US P a t e n t  1 , 8 9 4 , 9 2 6 .  17 Jan 
1930.  

250 t o  700 ° and 100 t o  500 arm p r e s s u r e ;  W 
c a t a l y s t s .  HYDROGENATION;CARBONACEOUS MATERIALS; 
MEDIUM TEMPERATURE;HIGH TEMPERATURE;HIGH 
PRESSURE;COAL;COAL TAR;OILS;TUNGSTEN;CATALYSTS; 
HYDROGEN SULFIDES 

02211 DESTRUCTIVE HYDROGENATION CATALYSTS. 
G r i f f i t h ,  R.H.  ( t o  Gas L i g h t  and Coke C o . ) .  
B r i t i s h  P a t e n t  3 4 9 , 9 9 1 .  25 Jan 1930.  

Optimum a t o m i c  p r o p o r t i o n  of  promoters  f o r  
u s e  w i t h  No c a t a l y s t .  PROMOTERS;CATALYSTS; 
SILICON;BORON;PHOSPHORUS;LITHIUM;CALCIUM; 
MOLYBDENUM;CHEMICAL PREPARATION;COAL; 
HYDROGENATION 

02212 DESTRUCTIVE HYDROGENATION. ( t o  I .  G. 
F a r b e n i n d . ) .  B r i t i s h  P a t e n t  3 4 8 , 6 9 0 .  15 Feb 
1930 .  

At 2500C or  h i g h e r ,  20 atm.  o r  more u s i n g  
c a t a l y s t s  formed by t r e a t i n g  meta ls  o f  groups 2 
aRd 6 w i t h  v o l a t i l e  S or  S compounds. COAL; 
HYDROGENATION;CATALYSTS;HIGH TEMPERATURE;MEDIUM 
PRESSURE;HIGH PRESSURE;CHEMICAL PREPARATION; 
GASES;HYDROGEN SULFIDES;CARBON SULFIDES; 
TELLURIDES;SELENIDES;ETHERS;ORGANIC SULFUR 
COMPOUNDS;LEAD OXIDES;BISMUTH OXIDES;COPPER 
OXIDES;ANTIMONY OXIDES;TIN OXIDES;CHROMIUM 
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OXIDES;MOLYBDENUM OX!DES~CHEMICAL REACTIONS 

02213 DESTEUCTIVE HYDEOGENATION OF COAL AND 
OTHER CARBONACEOUS MATERIALS. (to N.--V. de 
Data=roche Petroleum Maatsohappij). British 
Patent 548,245. 20 F e b  !9S0. 

Using ca~alws% produced by treating metal 
o~ides (such as Fe and Co) with HaS. 
CARBO~[~CEOUS MATERIALS;COAL;ASPHALTS;COAL TAR; 
PHENOLS;HIGH TEMPERATURE;HIGH PRESSURE;PATENTS; 
HYDROGENATION;lEON OXIDES;COBALT OXIDES; 
CHEMICAL REACTIONS;HYDROGEN SULFIDES 

0Z214 DESTRUCTIVE HYDROGENATION. Maruhn~ J.; 
Tuebben~ L. US Patent i~850,022. !S Mar 
19~0. 

Production o f  low b. p. h~drocarbons b~ 
heating of carbonaceous materials at high 
pressure (I000 a%m) with H-containing gas. COAL; 
HYDROGENATION;OILS;HIGH PRESSURE;HYDROCARBONS; 
LIQUID PRODUCTS;HIGH TEMPERATURE 

0221fi HYDROGE~ATING CARBONACEOUS MATERIALS 
SUCH AS LIGNITE OR COAL. Kern~ L. US Paten% 
1,852,709. 5 Apt 1930. 

Mixing with cla~ and h~drogena%ing agent. 
LIG~IITE;CO~L~HYDROGENATiON;CLAYS;MAGNESIUM 
CHLO~IDES;CONFIGURAT£ON;PLASTICITY 

02g16 CONVERSION OF SOLID AND LIQUID FUELS, 
ETC., INTO MORE VALUABLE LIQUID PRODUCTS. 
Krauch, C.; Pier~ M. (to Standard--I. G. Co.). 
US Patent 1,904,476. 18 Apr lOgO. 

500 to 500o; 20 arm pressure. COAL;OILS; 
HYDrOGENATION;HIGH TEMPERATUrE;MEDIUM PRESSURE; 
ALUMINIUM HASE ALLOYS;MANGANESE ALLCYS: 
MAGNESIUM ALLOYS:COPPER ALLOYS;LIQUID PRODUCTS; 
SYNTHETIC FUELS 

0E217 DESTRUCTIVE HYDROGENATION. (to N.-V. 
de ~a~aafsche Petroleum Maatschappi~). 
~ri~ish P a t e n t  ~5~,506. 25 Apr 1930. 

U~in E cataI~s%s such as Mo oxide~ Cr, A1, 
and Fe h~droxides ~n colloidal state on 
carriers. HYDROGENATiON;CARBONACEOUS MATERIALS; 
CATALYSTS:MOLYBDENUM OXIDES;CHRCMIUM HYDROXIDES; 
ALUMI~!UM HYDROX!DES;IRON HYDROXIDES;COLLOIDS 

0~21~ DESTRUCTIVE HYDROGENATISN. Oennings, 
J.M. (to St~ndard-!. G. Co.). British 
Patent ~65,892. 23 Jun 1930. 

Production of h~drocarbon oils by 
h y d r o g e n a t i o n  o f  c a r b o n a c e o u s  m a t e r i a l s  i n  o i l  
~uspenslon tn p~esence of Cr s W, or Mo oxide 
ca%al~s~. HYDROGENATION;CATALYSTS;OILS; 
HYDROC&RBONS;MEDIUH PRESSURE;CHROMIUM OXIDES; 
TUNGSTEN OXIDES;MOLYBDENUM OXIDES;ZINC OXIDES; 
ALUMINIUM UX!DES;HAGNESIUM OXIDES;CARBONACEOUS 
MATERIALS;~ODUCTION 

02219 HYDROGENATING COAL, ETC. (to I. G. 
Farbenind.). French Patent 38~949. 20 Aug 
1950. 

Catal~sts produced b~ action of volatile S 
compound5 on metals or their compounds. COAL; 
HYDrOGENATION;COAL TA~:OILS;CATALYSTS;SULFUR 
COMPOUNDS;METALS;CHEMICAL REACTIONS;CHEMICAL 
PEKPAR~TIOH 

02220 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. (%o N. W. de 
Bafaafsche Petroleum Maa%schapp~). British 
Paten% 362~54. 25 Aug 1930. 

C~a|W~% containing Re i n  colloidal form. 
CO~L;LIGN[TE;CELLULOSE;TAR;RHENIUM;RHENIUM 
COMPOUNDS;CATALYSTS;COLLOIDS;HYDROGENATION 

02221 LO~-BOILING LIQUIDS BY DESTRUCTIVE 
HYDROGENATION. Kreuch, C.; P i e r ,  M. (%o 
Standard--I. G. Co.). US Patent 1,876,009. 6 
Sep 1930. 

200 af~ pressure, ~00 to 7000; solid Ag or 
Cu o~mpoumd as catalyst. HYDROGENATION;COAL TAR; 
~ROWN COAL;OILS;HIGH TEMPERATURE;MEDiUM 

PRESSURE;SILVER NITRATES;COPPER HYDROXIDES; 
SYNTHETIC FUELS;PRODUCTION 

02222 PURIFYING HYDROGENATION PRODUCTS OF 
CARBONACEOUS MATERIALS. Krauch, C.; Pier, M.; 
Eisenhut, A. (%0 S%andard-I.-G. Co.). US 
Paten% 1,8225351o 8 Sep iSSO. 

HYDROGENATION;PURIFICATION;COAL~BROWM COAL 

02223 SEPARATING OILS FROM RESIDUES FROM 
DESTRUCTIVE HYDROGENATION OF COAL. Krauch, K-; 
Pier, M.; Hochschwender~ E. (%0 I. G. 
Farbenindus%rie AG). US Paten% 1,881,6gi. 
ii 0c% 1930. 

Addition of alkyl naph%halenesulfona%e and 
een%rifuga%ion. OILS;SEPARATiON PROCESSES; 
HYDROGENATION;COAL;SULFONIC ACID ESTERS 

02224 HYDROGENATING COAL~ ETC. Po%%~ A.; 
Broche, H. US Paten% i~881,927, ii 0c% 
1930. 

Extraction by %e%ralin and hydrogenated 2% 
pressure above 20 a%m and 300 o. COAL; 
HYDROGENATION;TETRALIN;SOLVENT EXTRACTION; 
MEDIUM PRESSURE;HIGH TEMPERATURE 

02225 HYDROGENATING COAL, ETC. (%o N.--V. de 
Ba%aafsche Petroleum Maa%schappi~). French 
Paten% 307,210. 6 Dec 1930. 

Catalyst of Cr, W, U, Mn, Co, Ni~ o r  Fe o r  
% h e i r  c o m p o u n d s  i n  c o l l o i d a l  f o r m .  COAL; 
HYDROGENATION;CHROMIUM;TUNGSTEN;MANGANESE; 
COBALT;NICKEL;IRON;CATALYSTS;CHROMIUM COMPOUNDS; 
TUNGSTEN COMPOUNDS;MANGANESE COMPOUNDS;COBALT 
COMPOUNDS;NICKEL COMPOUNDS;IRON COMPOUNDS 

02226 HYDROGENATION OF COAL TAR PRODUCED BY 
LOW-TEMPERATURE CARBONIZATION. Orlov~ E.I.; 
Prokope%z, E.I.; Eru, I.I. Khim. Tverd. Topl.; 
2: No. I, 6--16(1931). 

Hydrogenation af 450 %0 460 ° a% 44 %0 220 
a±m using ca%al~s%s of ammonium, Zn, Mo~ V~ Wg 
U, Cr~ Mng Co~ and Au compounds. TAR; 
HYDROGENATION;CATALYSTS;ZINC COMPOUNDS; 
MOLYBDENUM OXIDES;AMMONIUM COMPOUNDS;VANADIUH; 
TUNGSTATES;URANIUM OXIDES;CHROMIUM OXIDES; 
MANGANESE OXIDES;COBALT OXIDES;SILVER OXIDES; 
MEDIUM PRESSURE;HIGH PRESSURE;LIQUID PRODUCTS 

0222? HYDROGDNATION OF SOLID FUELS. Zerbe, 
C. Chem. Zig.; 55: 4, 18-9, 38-40, S4-6~ 114- 
7~ IZG-?g 152-3(19~I). 

HYDROGENATION;COAL;REVIEWS 

02228 CATALYTIC HYDROGENATION OF SECONDARY 
GASOLINE OF BROWN-COAL TAR. Varga, J. Math. 
Na%ur. Anz. Ungar. Akad. Wiss.; 48: 809- 
815( 1931 ) .  

HYDROGENATION;CATALYSTS;GASOLINE;COAL TAR; 
BROWN COAL;CRACKING;MEDIUM PRESSURE;MOLYBDENUM 
OXIDES 

02229 HYDROGENATION OF A FEW DERIVATIVES OF 
COAL TAR (I) IN THE PRESENCE OF SODIUM HYDRIDE 
AS CATALYST, (2) UNDER HIGH PRESSURE AND HIGH 
TEMPERATURE. HUgel, G.; Friess, J. Ann. 
Combustibles Liquides; 6: Ii09-47(1951). 

COAL TAR;HYDROGENATION;SODIUM HYDRIDES; 
CATALYSTS;HIGH TEMPERATURE;CRACKING;HIGH 
PRESSURE 

02230 TESTS ON THE HYDROGENATION~ 
DISTILLATION AND COMBUSTION OF CHILEAN COALS. 
Muiler~ W. BoI. Minero Soc. Nacl. Mineria; 43: 
201--5, 34S--51, 505--12(1931). 

COAL;HYDROGENATION;DISTILLATION;COMBUSTION 

02231 HYDROGENATION OF MOSCOW BROWN-COAL TAR 
UNDER HIGH PRESSURE. Kl~ukvin, N.A.; Polozov, 
V.F. Khim. Tverd. Topl.; 2: No. IO, 33-- 
61( 19~i ). 

At Z9S-410 o and 200 a%m pressure~ Fe powders 
as cetal~st. BROWN COAL;COAL TAR;HYDROGENATION~ 
HIGH TEMPERATURE;HIGH PRESSURE;CATALYSTS;IRON; 



126 COAL PROCESSING 

POWDERS;PRODUCTION;OILS 

02232 METHODS OF HYDROGENATIOn. F r i e s s ,  J.  
Ann, C o m b u s t i b l e s  L i q u i d e s ;  6: 9 8 1 - 9 4 ( 1 9 3 1 ) .  

COAL;HYDROGENATION;REVIEWS;REACTION KINETICS 

02233 PRESSURE HYDROGENATION WITH IODINE AS 
CATALYST. Varga, J . ;  Almasil L. Brennst.-  
Chem.; 12: 327-9(1931). 

HYDROGENATION;IODINE;CATALYSTS;PHENOLS;OILS; 
COAL;TAR;HIGH PRESSURE 

02234 DESTRUCTIVE HYDROGENATION OF SOLID 
CARBONACEOUS MATERIALS. Harrison~ C.F.R.; 
S t r o n g ,  H.W. ( t o  I m p e r i a l  Chemica l  I n d u s t r i e s  
L t d . ) .  US Pa ten t  1 , 9 1 9 t 1 0 8 .  18 J u l  1931.  

Aqueous s o l u t i o n  o f  Ni n i t r a t e  o r  NH, 
molybdate. CARBONACEOUS MATERIALS;HYDROGENATION; 
AQUEOUS SOLUTIONS;NICKEL NITRATES;AMMONIUM 
COMPDUNDS;MOLYBDATES;OILS 

02235 HYDROGENATION OF LOW-TEMPERATURE TAR 
PRODUCTS. Morgan, G.T.; Veryard~ J.T. J. 
Soc. Chem. Ind.;  51: 80T-B2T(1932). 

Ef fects of  vanadic acid, molybdic acid 9 
m o l y b d i c  s u l f i d e  as c a t a l y s t s  a t  320 t o  3600 
and I00 atm pressure. TAR;HYDROGENATION; 
MOLYBDENUM SULFIDES;MEDIUM PRESSURE;OILS; 
CATALYSTS 

02236 ACTION OF CATALYSTS IN THE HIGH- 
PRESSURE HYDROGENATION OF PHENOLS AND 
HYDROCARBONS. T r o p s c h ,  H . ;  W e i n s t e i n 9 0 .  
M i t t .  K o h l e n f o r s c h u n g i n s t .  P r a g . ;  No. 4,  171-  
197(1932). 

WSa, Mo03~ MoSs~ CoS, and  ZnS as c a t a l y s t s .  
PHENOLS;HYDROCARBONS;HYDROGENATION;CATALYSTS: 
CRESOLS;TUNGSTEN SULFIDES;MOLYBDENUM SULFIDES; 
COBALT SULFIDES;MOLYBDENUM OXIDES;NICKEL 
SULFIDES;ZINC SULFIDES;ALKANES;OILS 

02237 ROLE OF CATALYSTS IN HYDROGENATION 
CRACKING. Kling~ A.; Florentins D. Proc. 
3rd In tern .  Conf. Bituminous coal;  2: 28- 
34(1932). 

CATALYSTS;HYDROGENATION;CRACKING;MOLYBDENUM 
OXIDES;NICKEL HYDROXIDES;PHENOLS;COAL 

02238 SOME ASPECTS OF FUEL RESEARCH. 
S i n n a t t ,  F .S .  P r o c .  3 r d  I n t e r n .  C o n f .  
B i t u m i n o u s  Coa l ;  I :  6 3 1 - 5 I ( 1 9 3 2 ) .  

T in and  z i n c  c o m p o u n d s  a s  c a t a l y s t  in  
h y d r o g e n a t i o n  o f  c o a l .  LIQUID PRODUCTS; 
HYDROGENATION;CATALYSTS;COAL;TIN OXIDES;ZINC 
OXIDES;TIN COMPOUNDS;ZINC COMPOUNDS;CARBOXYLIC 
ACID SALTS;TAR;HIGH TEMPERATURE;HIGH PRESSURE; 
AMMONIUM COMPDUNDS;MOLYBDATES;SULFUR 

02239 HYDROGENATION OF FUSHUN COAL. Ogawa9 
T. J.  Fuel Soc. Japan;  11: 1 6 3 5 - 1 6 4 6 ( 1 9 3 2 ) .  

420 to  480 ° and 200 t o  300 atm p r e s s u r e .  
COAL;HYDROGENATION;TAR;IRON OXIDES;CATALYSTS; 
HIGH TEMPERATURE;HIGH PRESSURE 

02240 STATUS OF HYDROGENATION OF PETROLEUM~ 
BITUMEN~ COAL TAR~ AND COAL. Warren~ T.E. 
Can. Dept. Mines~ Mines Branch~ Memorandum 
Series; No. 52, 11p.(1932). 

Bib l iography.  COAL;COAL TAR:PETROLEUM; 
HYDROGENATION;BIBLIOGRAPHIES;BITUMENS 

02241 PRODUCTION OF GASOLINE BY HYDROGENATION 
OF COAL. T a y l o r 9  N. Soc. Chem. Ind. 
V i c t o r i a v  P r o c , ;  32:  7 4 0 - 7 6 4 ( 1 9 3 2 ) .  

At 450 ° and above 200 atm p r e s s u r e ;  
r e a c t i o n s  us ing  bo th  low t e m p e r a t u r e  and h igh  
t e m p e r a t u r e  c a t a l y s t s  i n  v a p o r - p h a s e  
h y d r o g e n a t i o n .  COAL;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE;CATALYSTS;OILS; 
GASOLINE;PRODUCTION 

02242 HYDROGENATION OF AMERICAN COALS. 
Beuschlein~ W.L.; C h r i s t e n s e n ,  B.E.; Wright, 
C,C. Ind. Eng. Chem.; 24: 747-50(1932). 

5000 p s i  u s i n g  phenol  as d i s p e r s i o n  m e d i u m .  
COAL;HYDROGENATION;HIGH PRESSURE;PHENOL; 
CHLOROFORM 

02243 MOTOR SPIRIT FROM HYDROGENATION OF TAR. 
King~ J . G , ;  Mat thews~ M.A. Gas Eng . ;  49: 593-  
5 9 7 ( 1 9 3 2 ) .  

200 aim p r e s s u r e  and 450 ° u s i n g  ammonium 
m o i y b d a t e  as c a t a l y s t .  SYNTHETIC FUELS:COAL TAR; 
HYDROGENATION;CRACKING;HIGH PRESSURE;HIGH 
TEMPERATURE;CATALYSTS;AMMONIUM COMPOUNDS; 
MOLYBDATES;ACTIVATED CARBON;PRODUCTION 

0 2 2 4 4  HYDROGENATION: SOUTH AFRICA AND THE 
LUENA WORKS. Sommerkorn, W. J. Chem. Met. 
Min ing  Soc. S. A f r i c a ;  32:  1 5 5 - 7 4 ( 1 9 3 2 ) .  

IG PROCESS;HYDROGENATION;CATALYSTS;COAL; 
SOUTH AFRICA 

02245 THERMAL REACTION AND THE HYDROGENATION 
OF COAL. I .  THE THERMAL REACTION OF FUSHUN 
COAL AT HIGH PRESSURE IN A NITROGEN ATMOSPHERE. 
Abe~ R. J .  Soc. Chem. I n d .  Japan;  35: No. 
Supp l .  9 5 0 3 - 5 0 5 ( 1 9 3 2 ) .  

COAL;HYDROGENATION;CHEMICAL REACTIONS;HIGH 
PRESSURE;NITROGEN;IRON OXIDES;CATALYSTS 

0 2 2 4 6  CATALYSTS SUITABLE FOR USE IN 
DESTRUCTIVE HYDROGENATION OF CARBONACEOUS 
MATERIALS. Pier, M.; Winkler, K. ( t o  
Standard-I.G. Co.). US P a t e n t  1,946,109. 6 
Feb  1932. 

P r o d u c t i o n  o f  S - i m m u n e  c a t a l y s t s  by m i x i n g  
F e ,  Ni9 o r  Co o r  t h e i r  a l l o y s  o r  c a r b i d e s  w i t h  
a paste of moiybdic acid~ ZnOt or MgO and 
drying.  CARBONACEOUS MATERIALS;HYDROGENATION; 
CATALYSTS;IRON;NICKEL:COBALT;COBALT ALLOYS; 
COBALT CARBIDES;IRON ALLOYS;IRON CARBIDES; 
NICKEL ALLOYS;NICKEL CARBIDES;MOLYBDENUM 
COMPOUNDS;ZINC OXIDES;MAGNESIUM OXIDES;MIXTURES; 
CHEMICAL PREPARATION 

02247 CATALYSTS SUITABLE FOR USE IN 
DESTRUCTIVE HYDROGENATION OF CARBONACEOUS 
MATERIALS. P i e r ,  M.; W i n k l e r ,  K. ( t o  
S t a n d a r d - I . G .  C o . ) ,  US P a t e n t  I t 9 4 6 ~ I 0 8 .  6 
Feb  1 9 3 2 .  

I n c o r p o r a t i o n  o f  a l u m i n i u m  powder w i t h  an 
aqueous p a s t e  o f  m o l y b d i c  a c i d  and ZnO. 
CARBONACEOUS MATERIALS;HYDROGENATION;CATALYSTS; 
ALUMINIUM;POWDERS;MOLYBDENUM COMPOUNDS;ZINC 
OXIDES;MIXTURES;CHEMICAL PREPARATION 

02248  DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. yon Szeszich~ L. US 
Patent 1,948y058. 20 Feb 1932. 

At h igh  t e m p e r a t u r e  and h igh  p r e s s u r e  in t he  
p r e s e n c e  o f  HzS us ing  Mo o r  W as c a t a l y s t .  COAL; 
BROWN COAL:COAL TAR;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE;HYDROGEN SULFIDES; 
CATALYSTS:MOLYBDENUM;TUNGSTEN 

02249 DESTRUCTIVE HYDROGENATION, Krauch~ C.; 
Pier, M.; Simon, W. ( t o  Standard-I .  G. Co.).  
US Paten t  1~922 ,542 .  I5 Aug 1932.  

400 to  700o~ A ] ,  S i ,  Cu--Fe~ po rous  c a r b o n ,  
s i l i c a ~  h y d r o s i l i c a t e s ~  a l u m i n a  a n d  mangnes ia  
c a t a l y s t s .  HYDROGENATIEN;COAL;TAR;OILS;HIGH 
TEMPERATURE;ALUMINIUM;SILICON;COPPER ALLOYS; 
IRON ALLOYS;CARBON;SILICON OXIDES;ALUMINIUM 
OXIDES;MAGNESIUM OXIDES;MEDIUM PRESSURE;COBALT; 
TUNGSTEN;MOLYBDENUM;MOLYBDENUM COMPOUNDS; 
TUNGSTEN COMPOUNDS;COBALT COMPOUNDS 

02250 DESTRUCTIVE HYDROGENATION. Pier ,  M.; 
Simon, W. ( t o  Standard-I .  G. Co.). US 
Patent 1,922t499. 15 Aug 1932. 

Catalysts containing 3 const i tuents :  Zn or 
Mg oxide or Zn sulfide; oxides and sulfides of 
Ni and  Co;  o x i d e s  o f  V a n d  m e t a l s  o f  Bth g r o u p .  
HYDROGENATION;COAL;TAR;OILS;ZINC OXIDES; 
MAGNESIUM OXIDES;ZINC SULFIDES;NICKEL OXIDES; 
COBALT OXIDES;COBALT SULFIDES;NICKEL SULFIDES; 
VANADIUM OXIDES;OXIDES 
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02251 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS TO FORM LIQUID PRODUCTS. 
Kreuch, C.~ Pie~, M. (to S%andard-I. G. Co.). 
US Patent 1,923,576. 22 Aug 1932. 

Solid ca%al~s% containing multivalen% metal 
and S [Co sslf~de); 20 a%m pressure. COAL; 
SULFUR~METALS;COBALT SULFIDES;MEDIUM PRESSURE; 
HYDROGENATION;LIQUiD PRODUCTS 

02£b2 DESTRUCTIVE HYDRDGENATICN OF 
CARBONACEOUS MATERIALS. Wa%erman~ H.I. (%o 
N.-V. de Hataafsche Petroleum Maa%schappi). 
US Pa~ent 1 , 9 2 9 , 5 2 8 .  I 0  Oct 1932. 

Ca~al~zed by a mixture containing Mo and an 
activated mass derived from an alkaline Fe 
oxide-contemning material oblained from %he 
conue~ion of bauxite %0 Al ox~de by we% 
treatment. COAL;BROWN COAL;HYDRCGENATIOM; 
CATALYSTS;MOLYBDENUM;IRON OXIDES;ALUMINIUM;ORES; 
ALUMINiUM OXIDES 

02293 DESTRUCTIVE HYDROGENATION OF MATERIALS 
~UCH AS BROWN COAL, TAR, OR OIL RESIDUES. 
Krauch, C.; Pier~ M. (%o Siandard--I. G. Co.). 
US Paten% 1,931,549. 24 0c% 1932. 

At abou~ 500 o and at least 20 arm pressure 
u ~ n g  ammonia as a catalyst. COAL;TAR;OILS; 
HYDROGENATION~HiGH TEMPERATURE;MEDIUM PRESSURE; 
CATALYSTS;AMMONiA 

02254 DESTRUCTIVE HYDROGENATIfiN OF MATERIALS 
SUCH AS HROWN COAL, TAR, OR OIL RESIDUES. 
Krauch, C.; P i e r ,  M. (to S%andard--I. G. Co.). 
US Paten% !,9SI,550. 24 0C% 1932. 

At 300--700 o and 2% leas~ 20 a%m pressure 
u s i n g  n~%rides of Cr, Mn~ Si, T i ,  o r  V as 
cata~gst~. COAL;TAR;OILS;HYDROGENATION;HIGH 
TEMPERATURE;MEDIUM PRESSURE;CATALYSTS;CHROMIUM 
NITRIDES;M~MGANESE NITRIDES;SILICON NITRIDES; 
TiTANiUM NITRIDES;VANAD!UM NITRIDES 

02255 CATALYTIC DESTRUCTIVE HYDROGENATION OF 
HEAVY HYDROCARBONS. Peck, E.B. (%0 Standard-- 
[. G. Co.). US Paten% I~9~3,608. 31 0C% 
19~2. 

U~ing oxides and sulfides of metals from 
groupe 2 or 6 of %he periodic table. COAL;COAL 
TAR~HYDRUGENATION;OXiDES;SULFIDES;METALS; 
CATALYSTS 

02256 DESTRUCTIVE HYDROGENATION OF BITUMINOUS 
MATERIALS. P~er, M.; Winkler, K. (to 
Standard-i, G. Co.). US Paten% 1,932,623. 
31 Oat Ig~Z. 

Us~ solid, finel~ divided ca%al~s% of 
tungsiic acid, mol~hdio acid~ and ZnO. COAL~ 
OILS;COAL TAR;HYDROGENATION;TUNGSTEN;MOLYBDENUM; 
ZINC OXIDES;SOLIDS;CATALYSTS 

02257 DESTRUCTIVE HYDROGENATI6N OF TARS, 
MINERAL OILS, ETC. Pier~ M.; Simon, W. (to 
Standard-l. G. Co.).  US Patent I~938,542. 6 
Dec 19~2. 

U~ing a catalyst comprising ae±ive C and an 
O compound Of P or As. COAL TAR;MINERAL OILS; 
HYDROGENATION;MEDIUM PRESSURE;CATALYSTS; 
ACTIVATED CARBO~;OXYGEN COMPOUNDS;PHOSPHORUS 
COMPOUND~ARSENIC COMPOUNDS 

02258 HYDROGENATED PRODUCTS OF PHENOLIC OIL 
I~ LOW-TEMPERATURE TAR. I AND II. Ando~ S. 
J. Scc. Chem. Ind., Japan; 36: No. Suppl.~ 86-- 
90(193~). 

250  ° and i00 arm of H a in presence of NiaO s 
=a~al~s%. BITUMINOUS COAL;CARBONIZATiON; 
HYDROGEN6TION;HILS;COAL TAR;NICKEL OXIDES; 
PRODUCTION;CATAL¥STS;CYCLOALKANES 

02259 HIGH-PRESSURE EXPERIMENTAL PLANT. 
O r m a ~ d ~  W.R.; B u r n s ~  J. W o r l d  P e t r o l e u m  
Ccngr., London; 2S5--301(1933). 

Liquid-phase treatment of low--temperature 
t a r ~  usin~ Me as catal~s%. TAR;HYDROGENATION; 

MEDIUM TEMPERATURE;CATALYSTS;MOLYBDENUM; 
PRODUCT!ON;SYNTHETIC FUELS 

02260 NEW DEVELOPMENTS IN THE FIELD OF 
CATALYTIC PRESSURE HYDROGENATION. Pier, M. 
World Petroleum Congr.~ London; 2: 290- 
4( 1933 ). 

Using fixed catalysts o r  catalysts in 
suspension. OILS;TAR;COAL;HYDROGENATION; 
CATALYSTS;MEDIUM PRESSURE;GASOLINE;PRODUCTION; 
SUSPENSIONS 

02261 HYDROGENATION. Dunstan, A.E. World 
Petroleum Congr., London; 2: 281(1933). 

Review of personal work, Bergius process. 
COAL;HYDROGENATION;REVIEWS;BERGIUS PROCESS 

0 2 2 6 2  RECENT DEVELOPMENTS IN COAL 
UTILIZATION. Fieldner, A.C. Bur. Mines, 
Minerals Yearbook; 433-450(1933). 

Review of coal carbonization, h~drogena%~on, 
and liquefaction products (i00 references). 
COAL;BRCWN COAL;CARBONIZATION;HYDROGENATION; 
COAL LIQUEFACTION;PRODUCTION;FERTILIZERS; 
PLASTICS;COAL GAS;REVIEWS 

0 2 2 6 3  HYDROGENATION OF LIGNITE. Pertierra, 
J.M. An. Soc. Espan. Fis. Quim.; 31: 6~-- 
58( 1933 ). 

Bergius process. LIGNITE;HYDROGENATION; 
BERGIUS PROCESS;TEMPERATURE DEPENDENCE 

02264 REMOVAL OF SULFUR FROM METALLURGICAL 
COKE. III. COKING COAL WITH THE ADDITION OF 
INORGANIC SUBSTANCES. Shmanenkov, I.V.; 
Blazhennova, A.N. J. Chem. Ind. (MoseoH); No. 
6 ,  51--36(1933). 

Effectiveness of addition of NaCI~ MgO, 
MgCO~, iron ore~ CaC03~ and CaO before eokins. 
COAL;DESULFURIZATION;EFFICIENCY;SODiUM 
CHLORIDES;CALCIUM CARBONATES;CALCIUM OXIDES; 
IRON ORES;MAGNESIUM CARBONATES;MAGNESIUM OXIDES; 
DOLOMITE 

02265 HYDROGENATION OF BROWN COAL TAR BY THE 
KLEVER PROCESS (FORMERLY D.R.P.301,77~,I928). 
Seidenschnur. Braunkohle; 32: 853-856; 872-- 
878( 1933 ). 

Use of Mo catal~st ~ields 70 percent S-free 
benzine. BROWN COAL;COAL;HYDROGENATION; 
MOLYBDENUM;CATALYSTS;BENZINE;PRODUCTION;KLEVER 
PROCESS 

02266 HYDROGENATION OF COAL AND OIL. 
Rogers, L.J. J .  Council Sci. Ind. Res.; 6: 
103-108(1933). 

COAL;OILS;HYDROGENATION;REVIEWS 

0 2 2 6 7  COLLOIDAL SOLUTION AND HYDROGENATION OF 
LIGNITE. Pertierra, J.M. An. See. Espafl. 
Fis. Quim.; 31: ?29--809(1933). 

At 400 to 430 ° and 200 arm using Me oxides 
as catalyst. LIGNITE;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE;CATALYSTS;MOLYBDENUM 
OXIDES;COLLOIDS;SOLUTIONS;ANTHRACENE 

02268 CONSTITUENTS OF BENZINE FROM BROWN COAL 
GAS. Bromme~ H.E. Braunkohlenarch.; No. 39, 
1-44( 1933 ). 

COAL;BROWN CDAL;BENZINE;PYRIDINES;PICOLINES; 
PHENOLS;CHEMICAL COMPOSITION;HYDROGENATION 

0 2 2 6 9  THERMAL REACTION AND THE HYDROGENATION 
OF COAL. III. RERGINIZATION OF FUSHUN COAL 
AT AN INITIAL HYDROGEN PRESSURE OF i00 KG./SQ. 
CM. Abe, R.; Fu~ikawa9 S.; Sugi~amag K. J. 
Soc. Chem. Ind., Japan; 36: 60£--60S(t9S3). 

COAL;HYDROGENATION;BERGIUS PROCESS;MEDIUM 
PRESSURE;OXYGEN 

0 2 2 2 0  HYDROGENATION OF CRUDE ANTHRACENE 
ACCORDING TO THE BERGIUS METHOD. I. 
PRODUCTION OF CONCenTRATED CARBAZOLE. 
Khadzhinov, V.N.; Moiseenko, V. Coke and 
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Chem.; No. 12, 66-74(1923). 
At 400 to 410 o and I00 atmospheres pressure 

using MoS 3 as a catalyst. COAL TAR;ANTHRACENE; 
HYDROGENATION;HIGH TEMPERATURE;MEDIUM PRESSURE; 
CATALYSTS;MOLYBDENUM SULFIDES;BERGIUS PROCESS; 
PRODUCTION;CARBAZOLES 

02271 HYDROGENATION AND SYNTHESIS. Pier, M. 
01 u. Kohle; I :  47-53(1933). 

Fundamental pr inc ip les.  HYDROGENATION;COAL; 
MINERAL OILS;METHANOL;PRODUCTION 

02272 R E P O R T  OF EXPERIMENTAL WORK ON THE 
HYDROGENATION DF CANADIAN COAL~ COAL TAR, AND 
BITUMEN FOR THE PRODUCTION OF MOTOR FUEL. I .  
BATCH EXPERIMENTS ON THE HYDROGENATION AND 
CRACKING OF LOW-TEMPERATURE COAL TAR. Warren, 
T.E.; Williams, A.R. Can. Dept. Mines; 1- 
I0( 1933 ). 

Up t o  572 ° u s i n g  Cu, MoOat Fe o x i d e  t MoSz, 
or MoO] + S as cata lyst .  COAL;BITUMINOUS COAL; 
CARBONIZATION;COAL TAR;HYDROGENATION;HIGH 
TEMPERATURE;CATALYSTS;COPPER;MOLYBDENUM OXIDES; 
IRON OXIDES;MOLYBDENUM SULFIDES;SULFUE; 
PRODUCTiON;GASOLINE;KEROSENE 

02273 REPORT OF EXPERIMENTAL WORK ON THE 
HYDROGENATION OF CANADIAN COAL, COAL TAR, AND 
BITUMEN FOR THE PRODUCTION OF MOTOR FUEL. I I .  
DESCRIPTION OF AN APPARATUS FOR CONTINUOUS 
HYDROGENATION AND EXPERIMENTS ON COAL TAR, 
BITUMEN, AND A SUSPENSION OF POWDERED COAL IN 
COAL TAR. Warren, T.E.; Bowles, K.W. Can. 
Dept. Mines; 11-31(1933). 

At 428--452 ° and 183--187 arm pressure using 
MoO 3 as ca ta lys t .  COAL;COAL TAR;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;CATALYSTS; 
MOLYBDENUM OXIDES;BITUMINOUS COAL;PRODUCTION; 
OILS 

02274 PREPARATION OF SYNTHETIC LIQUID FUEL IN 
SIBERIA (RUSSIA). Karavaev, N.M.; F e l b e r b a u m ,  
I .  Ya, G o s k h i m . - P e t r o g r a d ;  4-18(1933). 

S a p r o m y x i t e s .  SYNTHETIC FUELS;LIQUID 
PRODUCTS;COAL;COAL TAR;HYDROGENATION;HIGH 
PRESSURE;GASOLINE;SAPROMYXITES;FRODUCTION 

02275  PROGRESSIVE ACTION OF HYDROGEN ON COAL. 
H o r t o n ,  L . ;  K i n g ,  J . C t ; W i l l i a m s ,  F .A .  J .  
I n s t .  F u e l ;  7: 8 5 - ~ 7 ( 1 9 3 3 ) .  

U s i n g  compounds of Ge, Sn, and Pb as 
c a t a l y s t s .  COAL;HYDROGENATION;CATALYSTS: 
GERMANIUM COMPOUNDS;TIN COMPOUNDS;LEAD 
COMPOUNDS;PRODUCTION;OILS:LIQUID PRODUCTS 

02276 HYDROGENATION AND CRACKING. R o b e r t i ,  
G. Wor ld  P e t r o l e u m  C o n g r . ,  L o n d o n ;  3 2 6 -  
32( 1933 ). 

Using CoS and MoS z as cata lysts.  TAR;OILS; 
HYDROGENATION;HIGH TEMPERATURE;MEDIUM PRESSURE; 
CATALYSTS;COBALT SULFIDES;MOLYBDENUM SULFIDES; 
PHENOL;ANILINE;PYRIDINES;NAPHTHALENE;PRODUCTION; 
GASOLINE 

02277 WORK IN THE PAST TEN YEARS IN THE 
LABORATORY OF CHEMICAL ENGINEERING OF DELFT 
UNIVERSITY. Waterman,  H . I .  W o r l d  P e t r o l e u m  
C o n g r .  t London ;  3 2 2 - 5 ( 1 9 3 3 ) .  

B i b l i o g r a p h y  o f  70 j o u r n a l  r e f e r e n c e s  and 5 
t h e s e s .  HYDROGENATION;BIBLIOGRAPHIES;COAL 

02278  HYDROGENATION OF BITUMINOUS COAL. 
G o r d o n ,  K. Wor ld  P e t r o l e u m  C o n g r . ,  London ;  
3 1 7 - 2 1 ( 1 9 3 3 ) .  

P r o p e r t i e s  o f  g a s o l i n e ,  d i e s e l  f u e l ,  and 
f u e l  o i l  p r o d u c t s .  COAL;BITUMINOUS COAL; 
HYDROGENATION;TEMPERATURE DEPENBENCE;PRESSURE 
DEPENDENCE;CATALYSTS;GASOlINE;SYNTHETIC FUELS; 
PRODUCTION 

0 2 2 7 9  HYDROGENATION AS METHODS OF PRODUCING 
GASOLINE. Has lem,  R . T . ;  R u s s e l l ,  R . P . ;  
A s b u r y ,  W.C. Wor ld  P e t r o l e u m  C o n g r . ,  London ;  
2: 3 0 9 - 1 6 ( 1 9 3 3 ) .  

HYDRNGENATION;CRACKING;PRODUCTION;GASOLINE 

02280 HYDROGENATION OF BITUMINOUS AND 
ANTHRACITE COAL. P i e r ,  M. Ol u. Kohle; I :  
104( 1933 ). 

T e c h n i c a [  p o s s i b i l i t i e s  of h y d r o g e n a t i n g  
coal and t a r s .  COAL;COAL TAR;HYDROGENATION; 
BITUMINOUS COAL;ANTHRACITE 

02281 CHEMICAL INVESTIGATION OF LOW- 
TEMPERATURE CARBONIZATION PRODUCTS OBTAINED 
FROM BARZASS SAPRDMYXITES. Karavaev, N.M.; 
Rapoport, I .B . ;  Bashkirov, A . N .  Goskhim.- 
Petrograd; 91-130(1933). 

Y i e l d s  f rom carbonization and f r om 
h y d r o g e n a t i o n  u s i n g  AIzO 3 and CuO o r  c o b a l t  
o x i d e  and ammonium m o l y b d a t e  as c a t a l y s t s .  COAL; 
SAPPOMYXITES;CARBONIZATION;HYDRDCARBONS; 
HYDROGENATION;ALUMINIUM OXIDES;COPPER OXIDES; 
GASOLINE;KEROSENE;COBALT OXIDES;AMMONIUM 
COMPOUNDS;MOLYBDATES 

02282 SIMULTANEOUS EFFECT OF CARBON MONOXIDE 
AND CARBON DIOXIDE DURING HYDROGENATION, WITH 
PARTICULAR REGARD TO BENZINE SYNTHESIS. 
Fischer, F.; Pichler,  H. Brennst°-Chem.; 14: 
3 0 6 - 3 1 0 ( 1 9 3 3 ) .  

Ni, Co, and Fe c a t a l y s t .  CARBON MONOXIDE; 
CARBON DIOXIDE;HYDROGENATION;BENZINE;PRODUCTION; 
NICKEL;COBALT;IRON;COAL;REDUCTIDN;HYDROGEN; 
CHEMICAL REACTIONS 

02283 CATALYTIC HYDROGENATION OF PHENOLIC OIL 
IN LOW-TEMPERATURE TAR. I .  Andot S. J. 
Sue. Chem. Ind. Japan; 36: No. Suppl., 243-- 
244(1933). 

TAR;PHENOLS;OILS;HYDROGENATION;CATALYSTS: 
HIGH PRESSURE;HIGH TEMPERATURE;HYDROCARBONS; 
GASEOUS PRODUCTS 

02284 HYDROGENATION OF COAL, TARt AND MINERAL 
OILS.  G a l l e ~  E. Chem. L i s t y ;  27 :  3 6 7 -  
72(  1933 ) .  

At 400 ° and u n d e r  200 atm p r e s s u r e ,  MozS ] as 
c a t a l y s t .  COAL;MINERAL OILS;COAL TAR; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATALYSTS;MOLYBDENUM SULFIDES;PRODUCTION; 
BENZINE 

02285 DESTRUCTIVE HYDROGENATION OF KASHPIRA 
TAR. N a m e t k i n t  S . S . ;  S a n i n t  F . I . ;  R u d a k o v a t  
E . F .  Khim. T v e r d .  T o p l . ;  4: 5 9 8 - - 6 0 5 ( 1 9 3 3 ) .  

MoS z as c a t a l y s t .  COAL TAR;HYDROGENATION; 
OILS;CATALYSTS;MOLYBDENUM SULFIDES;MEDIUM 
PRESSURE;PRODUCTION;GASOLINE 

02286 HYDROGENATION OF COAL AND OILS UNDER 
HIGH PRESSURE. V e r g e ,  J .  Math .  Naturw .  Anz.  
U n g a r .  Akad .  W i s s . ;  50:  3 8 6 - 4 0 6 ( 1 9 3 3 ) o  

COAL;HYDROGENATION;OILS:HIGH PRESSURE;BROWN 
COAL;COAL TAR 

02287 HYDROGENATING CARBONACEOUS MATERIALS. 
Uhde,  F .  F r e n c h  P a t e n t  7 4 2 t 2 8 6 .  3 Mar 1 9 3 3 .  

400 to  5 0 0 o ;  c h l o r i d e s  o f  Mg, Fe ,  NH, t Cry 
N i ,  Mn, or  a l k a l i  b o r a t e  as c a t a l y s t s .  
CARBONACEOUS MATERIALS;HYDROGENATION;CATALYSTS; 
MAGNESIUM CHLORIDES; IRON CHLORIDES:CHROMIUM 
CHLORIDES;NICKEL CHLORIDES:MANGANESE CHLORIDES; 
BORATES;ALKALI METAL COMPOUNDS;HIGH TEMPERATURE; 
AMMONIUM COMPOUNDS;CHLORIDES 

0 2 2 8 8  HYDROGENATION OF COAL, ETC. I k a w a ,  K . ;  
Kono, S. ( t o  M i t s u i  Kozan K. K . ) .  J a p a n e s e  
P a t e n t  1 0 0 , 4 8 4 .  10 Apr 1 9 3 3 .  

U s i n g  P compounds or  compounds t h a t  l i b e r a t e  
P compounds no t  c o n t a i n i n g  e l e m e n t s  o f  t h e  0 
and S groups as c a t a l y s t s .  COAL;HYDROGENATION; 
HIGH PRESSURE;CATALYSTS;PHOSPHORUS COMPOUNDS; 
GASOLINE;PHOSPHINES 

0 2 2 8 9  HYDROGENATION OF CARBON COMPOUNDS. 
K u r o i ,  C.  Japanese  P a t e n t  1 0 0 , 8 2 6 .  28 Apt  
1 9 3 3 .  
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Use of slighfly o x i d i z e d  Pb, Sn ,  B i ,  Cds Ni, 
Zn, Sb, Cu, AI, and allo~s as catalysts. COAL; 
MINERAL OILS;HYDROGENATION;CATALYSTS;LEAD 
OXIDES;TIN OXIDES;BISMUTH OXiDES;CADMiUM OXIDES; 
KICKEL OXIDES;ZINC OXIDES;ANTIMONY OXIDES; 
COOPER HXIDES~ALUMINiUM OXIDES;ALLOYS;OILS 

02290 DESTRUCTIVE HYDROGENATION. Somerset s 
H.5.: Holro~d, R. (%0 imperial Chemical 
lndusfries Ltd.). British Patent Z92s559. 
17 Ma~ 19~3. 

Ce:boneceous materials suspended i n  oils; 
cata~s~s comprising organometalllc compounds. 
CARBONACEOUS MATERIALS;HYDROGENATION;OILS; 
CATALYSTS;TiN COMPDUNDS;ORGANOMETALLIC 
COMPOUNDS;COPPE~ COMPOUNDS;IRON COMPOUNDS; 
OXALATES;FORMATES;ACETATES;CITRATES 

0229i DESTRUCTIVE HYDROGENATION CATALYSTS. 
(to International H~drogena%ion Patents Co. 
Ltd.). French Pa~ent 74S9374. 27 May 193S. 

iuncsten and uranium oxides or sulfides as 
catal~s%s. CAEHONACEOUS MATEHIALS;HYDROGENATION; 
CATALYSTS;TUNGSTEN OXIDES;TUNGSTEN SULFIDES; 
URANIUM SULFIDES;URANIUM OXIDES;AMMONIA~ 
HYDROGEN SULFIDES 

02292 DESTRUCTIVE HYDROGENATION. ( t o  I. G. 
Ferben~ndustrie AG). French Paten% 7469496. 
29 Ma~ 19~Z. 

Ha|o~en~ and metalloids such as NH~ 
mol~bda%e and chlor~pheool. CARBONACEOUS 
MATErIALS;HYDROGENATiON;CATALYSTS;HALOGENS; 
UXIDES;HYDHOXIDES;SULFIDES;PHOSPHATES;AMMONIUM 
COMPOU~DS;MHLYDDATES;CHLORINATED AROMATIC 
HYDROCARBONS 

02293 HYDrOGENATiON OF TAR AND OF COAL. 
King, J.G. Chim. Ind.; No. Special No.s 592- 
599[dun 19~7). 

Ca~al~st~ for coal~ Sn~ Zn~ and Pb compounds; 
catalMsts f ~ r  tar No. TAR;COAL;HYDROGENATION; 
CATALYSTS;ZINC COMPOUNDS;TIN CO,POUNDS;LEAD 
COMPOUNDS;M~LYHDENUM 

0~29~ HYDHOGENATING COAL, TAR, MINERAL OILS~ 
ETC. Krauch, C.; Pier, M. (%0 I. G. 
Farbenindu~trie AG). German(FRO) Patent 
577,835. 6 Jun 1933. 

A~ high pressure in the presence of a 
contact mass containing oxides of Th, rare 
ear~hs~ U, Ms, o r  Vs o r  carbonates of U~ Mn, or 
V. COAL;TAR;MINERAL OILS;HYDROGENATION;HIGH 
PRESSU~E;CATALYSTS~THDRIUM OXIDES;URANIUM 
[]XIOES;MANGANESE OXIDES;VANADIUM OXIDES;URANIUM 
CARBONATES;MANGANESE CARBONATES;VANADIUM 
CDMPOUNHS;CAREO~ATES;NA~E EARTH COMPOUNDS; 
OXIDES 

0229S HYDROGENATING CARBONACEOUS MATERIALS. 
(to l. G. F~rbenindus~rie AG). French Paten% 
747,459. 17 J~n 193~. 

Ha{ogen compounds of No, W~ or V; Ag, Cu~ 
Ti, Sn, Mn, Ni, or Co iodides. CARBONACEOUS 
MATERiALS;MOLYBDENUM COMPOUNDS;TUNGSTEN 
COMPOUNDS;VANADIUM COMPOUNDS;CATALYSTS;SILVER 
IODIDES;COPPER IODIDES~T!TANIUM IODIDES;TIN 
IODIDES:MANGANESE IODIDES;NICKEL IODIDES:COBALT 
IODIDES;COAL;OILS;HYDROGENATION;COPPER OXIDES; 
COPPER HYDROXIDES;COPPER SULFIDES;COPPER 
CARbOnATES;SiLVER CARBONATES;SILVER OXIDES; 
SILVE~ HYDEOXIDES;S!LVEE SULFIDES;ZINC 
CARSgNATES;ZiNC OXIDES;ZiNC HYDROXIDES;ZINC 
SULFIDES;TI~I OXIDES;TIN HYDROXIDES;TIN SULFIDES: 
TIN CARBONATES:CADMIUM OXIDES;CADMIUM 
HYDROXIDES;CADMIUM SULFIDES;CADMIUM CARBONATES; 
MANGANESE OXIDES;MANGANESE HYDROXIDES:MANGANESE 
SULFIDES;MA~IGANESE CARBONATES;URANIUM OXIDES; 
URANIUM HYDRDXiDESSUEANIUM SULFIDES;URANIUM 
CARBONATES;RHENIUM OXIDES;RHENIUM HYDROXIDES; 
R}{CNIU~ SULFIDES;RHENIUM CARBONATES;NiCKEL 
O×IDES;NICKEL HYDROXIDES;NICKEL SULFIDES;NICKEL 
CARBO~ATES;COHALT OXIDES;COBALT HYDROXIDES; 
C05ALT SULFIDES;COBALT CARBONATES 

02296 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS SUCH AS O I L ,  COAL, ETC. 
Krauch, C.; P i e r ,  M. (%0 Standard--!. G. Co.). 
US Paten% 2900~,192. 18 Jun 1933. 

A% ZOO %0 ?00 o and 20 atmospheres pressure 
using a catalyst containing U such as oxides of 
U and Zn. CARBONACEOUS MATERIALS;COAL;OILS; 
HYDROGENATION;HIGH TEMPERATURE;MEDIUM PRESSURE; 
CATALYSTS;URANIUM OXIDES;ZINC OXIDES 

02297  HYDROGENATING TARs ETC. Pier, M.; 
Winklerg K. (%0 I. G. Farbenindustrie AG). 
German(FRO) Paten% 58!,941. S Aug 19S3. 

Using Mo--Zn contact agent. COAL TAR;MiNERAL 
OILS;HYDROGENATION;CATALYSTS;MOLYBDENUM;ZINC; 
OILS 

02298 HYDROGENATING COALs ETC. (%o I. G. 
Farbenlndus%rie AG). French Paten% 7509296. 
S Aug 1933. 

Catalysts used are organic suifonic acids 
and metals from 4%h %0 8th group or %heir 
compoundss organic acids~ or acid sal%So COAL; 
HYDROGENATION;CATALYSTS;TIN;MOLYBDENUM;TUNGSTEN; 
MANGANESE;MAGNESIUM;ZINC;CADMIUM;ALUMINIUM ; 
VANADIUM;CHROMIUM;SALTS;ALKALI METALS;NITRIC 
ACID;ACETIC ACID;FORMIC ACID;OXALIC ACID; 
SULFONIC ACIDS;SULFURIC ACiD 

02299 HYDROGENATION OF COALs OILs ETC. (%0 
Deutsche Hydrierwerke AG). French Paten% 
750,850. 19 Aug ig33. 

Using salts of alkali me%als~ alkaline earth 
metals, and precious metalso COAL;OILS; 
HYDROGENATION;CATALYSTS;SALTS;ALKALI METALS: 
ALKALINE EARTH METALS;COBALT;ZINC;ALUMINIUM; 
COPPER;MERCURY;RESINS;OLEIC ACID;HEXADECANOIC 
ACID;LINOLEiC ACID 

02300 DESTRUCTIVE HYDROGENATION. Griffith, 
R.H.; Bruce, R.N.B.D.; Hill, S.G. (%0 Gas 
Light and Coke Co.). British Patent 400,828. 
27 Oct  !933. 

Using basic oxygenated salts of Ti as 
catalysts. CARBONACEOUS MATERIALS;HYDROGENATION; 
CATALYSTS;OXYGEN COMPOUNDS;TITANIUM COMPOUNDS; 
VANADATES;MOLYBDATES;CHROMATES;TUNGSTATES 

02301 CATALYTIC MATERIAL SUITABLE FOR 
HYDROGENATING COALs OIL, ETC. Bindley, Wm. 
T.R. (%0 Robinson Bindley Processes Ltd.). 
US Patent 1,979,187. 30 Oct 1933. 

Non--combustible carrier (iron or asbestos) 
is provided with at±ached catalytic material in 
finely divided form by applying a Si ester and 
then the catalyst. CATALYSTS;CHEMICAL 
PREPARATION;IRON;ASBESTOS;ESTERS;SILICON; 
MONAZITES;COPPER;NICKEL;CERIUM OXIDES;CHROMIUM 

02302 DESTRUCTIVE HYDROGENATION. (to The 
Gas Light and Coke Co.). French Paten% 
754,675. I0 Nov 1933. 

Using a basic oxygen-containing salt of Ti  
o r  a r e d u c t i o n  o r  t r a n s f o r m a t i o n  p r o d u c t  o f  
such a salt. COAL;HYDROGENATION;CATALYSTS; 
OXYGEN COMPOUNDS;TITANIUM;CHROMIUM COMPOUNDS; 
MOLYBDENUM COMPOUNDS;TUNGSTEN COMPOUNDS; 
VANADIUM COMPOUNDS 

02303 HYDROGENATING CARBONACEOUS MATERIALS. 
(to International Hydrogenation Patents Co.~ 
Ltd.). British Patent 403,481. 28 Dec !933. 

Using helogen compounds of Mug W s or V. 
Additional catalysts include oxides s 
hydroxides s or sulfides of Cu, AS, and metals 
of groups 2 through 8. CARBONACEOUS MATERIALS; 
HYDROGENATION;CATALYSTS;HALOGEN COMPOUNDS; 
MOLYBDENUM;TUNGSTEN;VANADIUM;COPPER OXIDES; 
SILVER OXIDES;COPPER HYDROXIDES;SILVER; 
HYDROXIDES;COPPER SULFIDES;SILVER SULFIDES; 
METALS;OXIDES;SULFIDES 

02304 HYDROGENATION OF COAL, FITCH, AND 
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PETROLEUM. B e r t h e l o t ,  C. Na tu re  ( F r a n c e ) ;  
No. 2920,  2 4 - 2 8 ( 1 9 3 4 ) .  

COAL;PITCHES;PETROLEUM;HYDROGENATION;REVIEWS 

02305 LIST OF PATENTS ON APPARATUS FOR COAL 
HYDROGENATION. Hupe,  R.; K re i s l e r ,  A. v. 
Chem. App.; 21: 143-8(1934). 

Reviews. PATENTS;EQUIPMENT;COAL; 
HYDROGENATION;REVIEWS 

02306 APPARATUS FOR COAL HYDROGENATION WITH 
SPECIAL REFERENCE TO THE PATENT LITERATURE. 
Hupe, R.; K r e i s l e r ,  A. v. Chem. App.; 21: 33- 
4, 41-5, 64-6(1934). 

COAL;HYDROGENATION;PATENTS;REVIEWS;EQUIPMENT 

02307 COAL HYDROGENATION. Wright, C.C. 
Mineral Ind . ,  Pa. State C o l l . ;  3: No. 5, I -  
2 ( 1 9 3 4 ) .  

COAL;HYDROGENATION;REVIEWS 

02308 HYDROGENATION OF OXYGEN-CONTAINING 
COMPOUNDS. I I .  REDUCTION OF PHENOLS OF THE 
PRIMARY TAR OF CHEREMKHOV COALS. Moldavski i ,  
B . L . ;  L l v s h i t z ,  S . E .  Khim. T v e r d .  T o p l . ;  5 :  
91-6( 1934 ). 

MoS 2 ca ta l ys t .  COAL TAR;HYDRCGENATION; 
PRDDUCTION;GASOLINE;CATALYSTS;MSLYBDENUM 
SULFIDES;CRESOLS;REDUCTION;PHENOLS 

02309 DESTRUCTIVE HYDROGENATIEN OF COALS. 
Rapoport, I.B.; Orechkin, D.B.; Chufarovsk i i ,  
V.N. Khim.  Tverd. Topl . ;  5: B3-91(1934). 

At 3 6 4 - 4 8 0 0  and 0-233 atm p r e s s u r e ;  NiO and 
NH, m o i y b d a t e  as c a t a l y s t s .  COALIHYDROGENATION; 
HIGH TEMPERATURE;MEDIUM PRESSURE;HIGH PRESSURE; 
CATALYSTS;NICKEL OXIDES;AMMONIUM COMPOUNDS; 
MOLYBDATES;PRODUCTIDN;GASOLINE;KEROSENE;LIQUID 
PRDDUCTS;HYDROFLUORIC ACID 

02310 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. I .  EFFECTS OF HYDROGENATING 
CONDITIONS. Ando, S. J. Soc. Chem. Ind. ,  
Japan; 37:  3 5 7 - 6 1 ( 1 9 3 4 ) .  

At 425-4750 and 151-253 atm p r e s s u r e  us i ng  
powdered ammonium m o l y b d a t e  as c a t a l y s t .  COAL 
TAR;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS;AMMONIUM COMPOUNDS; 
PRODUCTION;GASOLINE;TIME DEPENDENCE;TEMPERATURE 
DEPENDENCE;PRESSURE DEPENDENCE;MOLYBDATES 

02311 CATALYTIC HYDROGENATION OF PHENOLIC OIL 
IN LOW-TEMPERATURE TAR. II. EFFECTS OF 
HYDROGENATING CONDITIONS. Ando, S. J. Soc, 
Chem. Ind. ,  Japan; 37i 570-3(1934). 

P o w d e r e d  n i c k e l  c a t a l y s t s .  CATALYSTS; 
HYDROGENATION;PHENOLS;OILS;COAL TAR;SOLVENT 
EXTRACTION;NICKEL;BENZENE;PRODUCTION 

02312 RECENT PROGRESS ACCOMPLISHED IN THE 
REALM OF THE HYDROGENATION OF HYDROCARBONS. 
F u s s t e i g ,  R. Ch imie  and i n d u s t r i e ;  31: 1278- 
90(1934). 

Mechanism of hydrogenation of hydrocarbons. 
HYDROCARBONS;HYDROGENATION;CHEMICAL REACTION 
KINETICS;OILS;TEMPERATURE DEPENDENCE;PRESSURE 
DEPENDENCE;CATALYSTS 

02313 HYDROGENATION OF LOW-TEMPERATURE TAR 
AND TAR PRODUCTS. Sinnat t ,  F.S. Gas J. ;  208: 
433-8(1934). 

At 450 ° and 200 a tmosphe res  p r e s s u r e  u s i n g  
h a l i d e s  and s u l f i d e s  o f  Mo and W as c a t a l y s t s .  
COAL TAR;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS;MOLYBDENUM SULFIDES;TUNGSTEN 
SULFIDES;MOLYBDENUM BROMIDES;TUNGSTEN BROMIDES; 
MOLYBDENUM CHLORIDES;TUNGSTEN CHLORIDES; 
MOLYBDENUM FLUORIDES;TUNGSTEN FLUORIDES 

02314 DESTRUCTIVE HYDROGENATICN OF PEAT- 
PRODUCER TAR. L o z o v o i ,  A . V . ;  K h a r l a m p o v i c h ,  
A.B. Khim. T v e r d .  T o p l . ;  5:  7 9 1 - 8 0 5 ( 1 9 3 4 ) .  

Comparison or MoSc, MoS] + AIzO], CrzO 3 + Ni 
+ Cu, and MoO~ + AIzO ~ + Ni as c a t a l y s t s  f o r  

p r o d u c t i o n  o f  q u a l i t y  g a s o l i n e  at  420 to  480 ° 
and 200 t o  250 a tmosphe res  p r e s s u r e .  TAR; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATALYSTS;MOLYBDENUM SULFIDES;MOLYBDENUM OXIDES; 
ALUMINIUM OXIDES;CHROMIUM OXIDES;NICKEL;COPPER; 
COMPARATIVE EVALUATIONS;PRODUCTION;GASOLINE 

02315 COAL HYDROGENATION. R o s e n d a h l ,  F .  
N a t u r w i s s e n a c h a f t e n ;  22: 5 5 4 - 7 ( 1 9 3 4 ) .  

Review d e a l i n g  w i t h  c a t a l y z e r s ,  p r o c e s s e s ,  
and p r o d u c t s ;  mo to r  f u e l  and o t h e r  o i l  
p r o d u c t s .  COAL;HYDROGENATION;REVIEWS;CATALYSTS 

02316 HYDROGENATION OF CARBON AND OILS. 
Fussteig, R. Quim. Ind. (Madrid);  I I :  229- 
33, 260-6(1934). 

Emphasis on a c c e l e r a t i n g  a c t i o n  o f  
c a t a l y z e r s .  COAL;OILS;HYDROGENATION;CATALYSTS 

02317 PROPANE AND BUTANE. Ludw ig ,  W. 
G l u e c k a u f ;  70:  7 0 9 - 1 6 ( 1 9 3 4 ) .  

From coa l  h y d r o g e n a t i o n  P i e r  2 - s t a g e  German 
process. COAL;BROWN COAL;BITUMINOUS COAL; 
HYDROGENATION;PRODUCTION;BENZINE;PROPANE;BUTANE; 
GERMAN WORK 

02318 HYDROGENATION OF COAL AND OF PRIMARY 
TARS. Ber the lo t ,  C. Chimie and indus t r i e ;  
31: 522-36(1934). 

Review of  technology. COAL;TAR;HYDROGENATION; 
REVIEWS 

02319 HYDROGENATION OF AMERICAN CO~LS IN 
BIPHENYL. Beuschlein, W.L.; Wright, C.C.; 
W i l l i a m s ,  C.M. I n d .  Eng. Chem.; 26: 465-  
6(1934). 

At 350 ° and 141 kg/cm z p r e s s u r e .  COAL; 
HYDROGENATION;MEDIUM PRESSURE;HIGH TEMPERATURE; 
BIPHENYL;PHENOL;ANTHRACENE 

02320 RECENT PROGRESS IN THE HYDROGENATION OF 
COAL, LIGNITE, TAR PRODUCTS AND OTHER SUITABLE. 
MATERIALS FOR THE MANUFACTURE OF MOTOR FUEL AND 
LUBRICATING OILS. F r a n k ,  F. Tek .  T id  Upp I .  
C, Kemi; 6 4 :  25-9(1934). 

Sichromal a l l oys .  COAL;LIGNITE;TAR; 
HYDROGENATION;CATALYSTS;SICHROMAL ALLOYS 

02321 COLLOIDAL SOLUTIONS OF COAL AND ITS 
HYDROGENATION. Per t i e r ra ,  J.M. Anales sos. 
espan,  f i s .  q u i m . ;  3 2 :  7 0 2 - 2 6 ( 1 9 3 4 ) .  

450 ° and 200 atm. COAL;COLLOIDS; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
BROWN COAL;DENSITY;TEMPERATURE DEPENDENCE; 
TETRALIN;PHENOLS 

02322 THE HYDROGENATION OF COAL. 
Y. Tek. Aikak.;  24: 95-9(1934). 

C~AL;HYDROGENATION;REVIEWS 

T a l v i t l e ,  

02323 REVIEW OF SOME OF THE REACTIONS 
INVOLVED IN THE HYDROGENATION-CRACKING OF TAR. 
Cawley ,  C . M . ;  H a l t ,  C.C.  C h e m i s t r y  and 
I n d u s t r y ;  8 0 6 - 1 1 ( 1 9 3 4 ) .  

TAR;CRACKING;HYDROGENATION;REVIEWS 

02324 TAR INVESTIGATION WITH THE USE OF HIGH- 
PRESSURE HYDROGEN. Sander, A. Teer u. 
Bi tumen ;  32: 149-52 t  1 6 3 - 6 ( 1 9 3 4 ) .  

Deve lopments  in  c a t a l y t i c  h y d r o g e n a t i o n  o f  
t a r  and t a r  p r o d u c t s  and r e d u c t i o n  o f  p h e n o l s .  
HYDROGENATION;TAR;REDUCTION;PHENOLS;REVIEWS 

02325 HYDROGENATION OF PITCH AND HEAVY 
DISTILLATES FROM PRIMARY BROWN COAL TARS TO 
DIESEL FUEL. P e t r o v ,  A . D . ;  P o z h i l t z e v a ,  E . A .  
Khim. T v e r d .  T o p l . ;  5: 2 7 3 - 8 0 ( 1 9 3 4 ) .  

At 320-330 o us i ng  MoS 3 o r  Na as c a t a l y s t s ;  
d i e s e l  f u e l  p r o d u c t i o n .  COAL;BROWN COAL;COAL 
TAR;HYDROGENATION;HIGH TEMPERATURE;MEDIUM 
PRESSURE;MOLYBDENUM SULFIDES;SODIUM;CATALYSTS; 
SYNTHETIC FUELS;GASOLINE;PRODUCTION 

02326 COLLOIDAL SOLUTION OF COAL. 
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Pertierra, J.M. Chaleur and ind.; 15: No. 
167, 442-5(1934). 

C~AL:COLLOIDS;PYHIDINES;AN!LINE;QU!NOLINES; 
ANTHPACE~E;PHE~OL:CHESOLS;TAR:OILS;NITROGEN; 
HYDRHGEN;TEMPERATURE DEPENDENCE:PRESSURE 
9KP[~D~CE;HYDROGENATION;SOL~ENT EXTRACTION 

02327 GASOLINE AND OTHER FUELS FROM COAL AND 
OIL S~ALE. Feldmann~ O. S. Aft. Mining Eng. 
J . ;  45: No. Pt. I~ 467-S(1934). 

COAL;OiL SHALES;HYDROGENATION;PRODUCTION; 
GASOLINE;SYNTHETIC FUELS;REVIEWS 

02326 GAS INDUSTRY AND GERMAN MOTOR-FUEL 
ECOHOHiCS. Kemser, H. Gas- Wasserfaeh; 72: 
877-8~(I334). 

how-temvera%ure carhon~za%ion of coals and 
me%or fuel s~n~hesis b~ %he Fischer process. 
B~QW~ COAL;BITUMINOUS COAL;HYDROGENATION;COAL; 
P~DDUCT[ON;HENZENE;FISCHER-TROPSCH SYNTHESIS 

02329 HYDROGENATIO~ OF COAL. Wrigh%~ C.C.~ 
Gauger, AoW. Ind. Eng. Chem.: 26: 164- 

CUAL;HYDROGENATION;REU!EWS 

02330 HYDROGENATION OF JAPANESE COAL. 
!$ebe~ H.; Endo, Y. Bull. Ins%. Phys.-Chem. 
~eseareh; i~: 347-74(!9~4). 

Af 4200--~400 and 250 a%mospheres pressure: 
mixed w~h ereeso%e o~l. COAL:HYDROGENATION~ 
HiGH TEHPERATUEE~HIGH PRESSURE;CATALYSTS;IRON 
HYDRC×ZDES;IRON OXIDES;MANGANESE HYDROXIDES: 
CHROMIUM HYDROXIDES;TITANIUM OXIDES;COBALT 
HYDROXIDES;MANGANESE OXIDES;URANIUM OXIDES U308: 
SELENIUM OXiDES;TIN CHLORIDES;ZINC CHLORIDES; 
TELLURIUM OXIDES;NICKEL CARBONATES;OILS; 
PRODUCTION;LiQUiD PRODUCTS 

0253] HYD~OGENATIO~ OF JAPANESE COAL. 
lsobe, H.; Z~otani, F. Bull. Ins%o Phys.-- 
Chem. Re,earth; IS: 340-6(!9~4). 

A~ 420~-440 ~ and 2S0 a%m pressure; m~xed 
with creosote oil. COAL:HYDROGENATION;HIGH 
TEMFERATURE~HIGH PRESSURE;CRESHLS;CATALYSTS~ 
CHROMIUM OXIDES;MOLYBDENUM OXIDES;ALUMINIUM 
OXIDES~IRO~I OXIDES;COBALT OXIDES~CHROMIUM ORES~ 
NICKEL OXIDES;TUNGSTEN OXIDES:IRON COMPOUNDS~ 
SULFiTES;OILS:PRODUCT!ON~LIQU!D PRODUCTS 

02332 HIGH-PRESSU~E PLANT FOR EXPERIMENTAL 
HYDROGENATION PROCESSES. Barber~ A.T.; 
Ta~lor, A.H. Engineering: I~8: 5~6-8~ 63S-- 
~(~9~). 

De~cript~o~ of appa?a%us for %es%ing 
ea~a[~s%s. COAL~COAL TAR:HYDROGENATION;HIGH 
PRESSUrE;CATALYSTS 

02333 CHEMICAL COMPOSITION~ PROPERTIES AND 
METHODS OF TREATMENT OF PRIMARY TAR FROM THE 
LIGNITES OF TCHELIAB!MSK BER~iNIZATION OF TAR. 
Lczovoi~ A.U°; D~akova~ M.K. Comp%. rend. 
acad. s~. U.R.S.So; ~: 620-4(1934). 

U~ng MoS~ on b r i c k  fragmen±s as ca%al~s%. 
LIGNITE;COAL TAR;HYDROGENATION;MEDIUM 
TEMPERATURE;CATALYSTS;MOLYBDENUM SULFIDES~ 
BERGIUS PROCESS 

02354 HYDROGENATION OF TOPPED-CRUDE AND OF 
PETROLEUM CSACKED RESIDUES~ PRIMARY SHALE AND 
COAL TARS, ~SPHALTS AND PHENOLS. Pe%rov, A.D. 
Des~ruc%ive Hydrogenation of Fuels~ O.N.T.I. 
Goskhim%ekhizda% (Leningrad); l: 228-40(1934). 

Cafal~%ic h~drogena%ion u n d e r  pressure. 
HYDROGENATIQN~COAL TAR~PETROLEUM;PHENOLS; 
ASPHALTS:SHaLE TAR OILS;CRACKING 

023~5 PRODUCTION OF LIQUID FUELS BY 
HYDROGENATION. Fuss%eig, R. Rev. ch~m. ind. 
(Paris); 4Z: 26~-?i~ 2gS-302(1934)° 

Comparison wi%h oil-cracking and coking. 
COAL:HYDROGENATION;COMPARATIVE EVALUATIONS; 
EEVIEWS:LIQUID PRODUCTS 

02336 DESTRUCTIVE HYDROGENATION IN THE 
PRESENCE OF CATALYSTS. Nemtzov, M.S° 
Des%rue%ire H~drogena%ion of Fuels, 0. N. T. I. 
Goskhim%ekhizda% (Leningrad); !: I19-41(1934). 

Using oxides and sulfides of Ho~ Fe, and Ni 
i n  various combine%ions as ca%a!~s%s. 62 
references. CARBONACEOUS MATERIALS; 
HYDROGENATION;CATALYSTS;MOLYBDENUM OXIDES;BORIC 
ACID;CHROMIUM OXIDES;SULFUR;MOLYBDENUM SULFIDES; 
IRON SULFIDES;AMMONIUM COMPOUNDS;NICKEL OXIDES 

02337  DESTRUCTIVE HYDROGENATION OF TARS. 
Rapopor%, I.B.; Polozov, V.F.; Konov~ V. 
Des%rue%ire H~drogena%ion of Fuels, 0. N. T. I. 
Goskhim%ekhizda% (Leningrad); I: 35--47(1934). 

A% 420o and 200 a%mospheres pressure using 
AI~ Ni~ Fe, Zn, and Cr oxides and Hg as 
ca%al~s%s. 25 references. COAL TAR~ 
HYDROGENATION;HIGH PRESSURE~HIGH TEMPERATURE; 
CATALYSTS;ALUMINIUM OXIDES;NICKEL OXIDES;IRON 
OXIDES~ZINC OXIDES;CHROMIUM OXIDES;MERCURY; 
PHENOLS 

02338 HYDROGENATION OF KASHPIRA TAR. 
Tarasov~ B.K.; Seledzhiev~ G.N. Des%rue%ire 
H~drogena%ion of Fuels~ O. N. T. I. 
Goskhim%ekhizda% ( L e n i n g r a d ) ;  I: 223--8(1934)o 

A% 150-200 a%mospheres pressure using Fe20 ~ 
as ca%al~s%. COAL TAR;HYDROGENATION;HIGH 
PRESSURE:CATALYSTS;IRON OXIDES;PRODUCTION; 
KEROSENE;GASOLINE 

02339 CONTINUOUS HYDROGENATION UNDER 
PRESSURE. Kl~ukvin~ N.A.; Voronov, F.N.; 
Preis, M.O. Des%rue%ire H~drogena%ion of 
Fuels, 0. N. T. I. Goskhim%ekhizda% (Leningrad): 
i: 202-23(1934). 

COAL:HYDROGENATION 

02340 HYDROGENATION OF TOPPED-CRUDE AND OF 
PETROLEUM CRACKS RESIDUES~ PRIMARY SHALE AND 
COAL TARS~ ASPHALTS AN~ PHENOLS. Pe%rov~ A.D. 
Des%rue%ire H~drogena%ion of Fuels, O. N. T. I. 
Goskh~m%ekhizda% (Leningrad); i: 228--40(1934). 

29 references. COAL TAR;OIL SHALES~OILS; 
ASPHALTS;PHENOLS:HYDROGENATION 

02~41 BERGINIZATION OF THE ANTHRACENE 
FRACTION OF COAL TAR. Kuzn~%zov~ M.I.: 
Panchenko~ S.I.; Kagan~ G.B. Des%rue%ire 
H~drogena%ion of Fuels~ Oo N. T. I. 
Goskhim%ekhizda% (Leningrad); I: 285--S0(1934). 

A% 435-490 o and 205-242 a%mespheres pressure 
using chromic acid-iron and NH, mol~bda%es as 
ca%al~s%s. COAL TAR;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE~CATALYSTS;CHROMIUM 
COMPOUNDS;IRON COMPLEXES;AMMONIUM COMPOUNDS: 
MOLYBDENUM COMPOUNDS~MAGNESIUMOXIDES:ZINC 
OXIDES;VANADIUM OXIDES~BERGIUS PROCESS~ 
ANTHRACENE 

02342  HYDROGENATION trF COALS. II. JAPANESE 
COALS. Uchida~ M. Rep%s. Imp. Fuel Research 
Ins%. Japen~ No. 18~ 61p.(1934). 

Effec%s of pressure, %empera%ure~ %ime~ end 
ca%al~s%s; proper%ies of oils produced. COAL: 
HYDROGENATION;TEMPERATURE DEPENDENCE;PRESSURE 
DEPENDENCE;TIME DEPENDENCE;CATALYSTS;LIQUID 
PRODUCTS:OILS 

02343  CHEMISTRY OF BERGINIZATION. O r ! o v ,  
N.A. Bes%ruc%ive H~drogena±ion of Fuelsg 0o 
N. T. I. Goskhim%ekhizda% (Leningrad); i: i-- 
34( 1934 ). 

Review; 116 references. COAL;HYDROGENATION; 
REVIEWS;BERGIUS PROCESS 

02344 SYNTHETIC GASOLINE OBTAINED BY 
HYDROGENATION OF COAL IN ENGLAND. Nicole%is~ 
J. Chimie and indus%rie~ 428--31(1934). 

Economic significance and possib~li%ies. 
COAL:HYDROGENAT!ON~PRODUCTION;GASOLiNE; 
ECONOMICS 
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02345 DESTRUCTIVE HYDROGENATION OF COAL, 
TARS, MINERAL OILS, ETC. ( t o  N. V. de 
B a t a a f s c h e  P e t r o l e u m  M a a t s c h a p p i j ) .  
German(FRO) P a t e n t  591,099. 16 Jan 1934. 

Using Mo or  Mo compounds as c a t a l y s t  in 
f i r s t  s t a g e  and I o r  I compounds as c a t a l y s t  in  
second or subsequent stages. COAL;COAL TAR; 
MINERAL OILS;HYDROGENATION;CATALYSTS;MOLYBDENUM; 
MOLYBDENUM COMPOUNDS;IODINE;IODINE COMPOUNDS 

02346 DESTRUCTIVE HYDROGENATION. Uhde~ F. 
B r i t i s h  Patent 405,371. 8 Feb 1934. 

Use of chlor ides of  Mg, NH,, Fe, Cr, Ni, and 
Mn and alkali borates as accelerators. 
CARBONACEOUS MATERIALS;BENZENE;TAR;BITUMINOUS 
COAL;HYDROGENATION;HYDROGEN;CATALYSTS;MAGNESIUM 
CHLORIDES;IRON CHLORIDES;CHROMIUM CHLORIDES; 
NICKEL CHLORIDES;MANGANESE CHLORIDES;AMMONIUM 
COMPOUNDS;CHLORIDES;BORATES;COAL 

02347 DESTRUCTIVE HYDROGENATION OF HIGH- 
BOILING HYDROCARBONS AND THEIR DERIVATIVES. 
G r i f f i t h ,  R.H. ( t o  Gas L i g h t  and Coke Co. ) .  
US P a t e n t  1,994,277. 12 Mar 1934. 

At 440 ° and 110 to 200 atmospheres pressure 
us i ng  a Mo c a t a l y s t  and a p r o m o t e r  comprising 
St, L i ,  B, P, or Ca. COAL TAR;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;CATALYSTS; 
MOLYBDENUM;PROMOTERS;SILICON;LITHIUM;BORON; 
PHOSPHORUS;CALCIUM;SULFUR 

02348 DESTRUCTIVE HYDROGENATICN OF VARIOUS 
CARBONACEOUS MATERIALS SUCH AS TARS, OILS, 
COAL, ETC. Krauch, C.; P ier ,  M. ( t o  
Standard-I .G. Co.) .  US Patent 1~994,075. 12 
Mar 1934. 

At 300-7000 and at least 20 atmospheres 
pressure us ing  a c a t a l y s t  c o n t a n i n g  a heavy 
me ta l  s u l f i d e  t o g e t h e r  w i t h  a f r e e  heavy meta l  
and a d i f f i c u l t l y  r e d u c i b l e  me ta l  o x i d e .  
CARBONACEOUS MATERIALS;COAL;COAL TAR;OILS;  
HYDROGENATION;HIGH TEMPERATURE;MEDIUM PRESSURE; 
CATALYSTS;COPPER SULFIDES;ZINC SULFIDES; 
MOLYBDENUM;VANADIUM;CHROMIUM OXIDES;MOLYBDENUM 
OXIDES 

02349 DESTRUCTIVE HYDROGENATION. Farbenind, 
I .G .  ( t o  I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  
Co. L t d . ) .  B r i t i s h  P a t e n t  4 0 7 , 2 2 7 .  15 Mar 
1934. 

T r e a t m e n t  of b i t u m i n o u s  ca rbonaceous  
m a t e r i a l  w i t h  a c i d  p r i o r  t o  h y d r o g e n a t i o n  200 
atm p r e s s u r e  and 4500.  CARBONACEOUS MATERIALS; 
COAL;BROWN COAL;HYDROGENATION;HYDROCHLORIC ACID; 
NITROUS ACID;SULFUROUS ACID;PHOSPHORIC ACID; 
FORMIC ACID;ACETALDEHYDE;SULFONIC ACIDS;HIGH 
PRESSURE;HIGH TEMPERATURE;AMMONIUM COMPOUNDS; 
MOLYBDATES 

02350 HYDROGENATING CARBONACEOUS MATERIALS 
UNDER PRESSURE. ( t o  I n t e r n a t i o n a l  
H y d r o g e n a t i o n  P a t e n t s  Co. L t d . ) .  British 
P a t e n t  407~992. 26 Mar 1934.  

4700 and 200 atm p r e s s u r e  in  p r e s e n c e  o f  
o r g a n i c  s u l f o n i c  a c i d s  and m o l y b d a t e s .  
CARBONACEOUS MATERIALS;HYDROGENATION; 
HYDROCARBONS;PRODUCTION;SULFONIC ACIDS;COAL; 
MOLYBDIC ACID;HIGH TEMPERATURE;HIGH PRESSURE; 
TUNGSTEN SULFIDES;MOLYBDENUM BREMIDES 

02351 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS SUCH AS COAL, LIGNITE9 
PEAT, WOODy OILS~ OR BITUMENS. K r a u c h t  C . ;  
P i e r ,  M. ( t o  t o  S t a n d a r d - I . G .  C o . ) .  US 
P a t e n t  1 ,9961009 .  26 Mar 1934 .  

At 300-700 o and at  l e a s t  20 a tmosphe res  
p r e s s u r e  us ing  an o x i d e  o f  e m e t a l  o f  t h e  4 t h  
g roup  o f  the  p e r i o d i c  t a b l e  as a c a t a l y s t .  
CARBONACEOUS MATERIALS;COAL;LIGNITE;PEAT;OILS; 
WOOD;HYDROGENATION;HIGH TEMPERATURE;MEDIUM 
PRESSURE;CATALYSTS;ZIRCONIUM OXIDES;THORIUM 
OXIDES 

02352 REPORT OF THE DIRECTOR [F FUEL RESEARCH 

FOR THE YEAR ENDED MARCH 31, 1934 .  S lnnat t ,  
F.S. Dept. Sci. Ind. Research ( B r i t . ) ,  Report 
Fuel Research Board fo r  the year ended March 
31, 1934; 5-136(31 Mar 1934). 

Using NH4 m o l v b d a t e  s u p p o r t e d  on a l um ina  gel  
as c a t a l y s t .  COAL TAR;HYDROGENATION;HIGH 
TEMPERATURE;CATALYSTS;AMMONIUM COMPOUNDS 

02353 DESTRUCTIVE HYDROGENATION OF MATERIALS 
SUC~i AS COAL, BROWN COAL~ AND LIGNITE. 
Waterman, H. I .  ( t o  Shell Development Co.) .  
US Patent 1,998,212. 16 Apr 1934. 

Using Prussian b lue  as a catalyst. COAL; 
BROWN COAL;LIGNITE;HYDROGENATION;CATALYSTS; 
FERROCYANIDES;POTASSIUM COMPOUNDS 

02354 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. Pier ,  M.; Jacob, P.; 
Simon, W. (to Standard-I. G. Co.). US 
Patent 2,038,599. 28 Apr 1934. 

S u l f i d e  o f  me ta l  in  6 th  g roup  as c a t a l y s t ;  
300 to  700 o.  CARBONACEOUS MATERIALS; 
HYDROGENATION;COAL;TAR;OILS;CATALYSTS;HIGH 
TEMPERATURE 

02355 DESTRUCTIVE HYDROGENATION OF SOLID 
FUELS. F a r b e n i n d ,  I .G.  German(FRG) P a t e n t  
597,255. 19 Ha V 1934. 

Increase in h y d r o c a r b o n  y i e l d  by e x t r a c t i o n  
w i t h  a c i d s  ( H C I ,  a c e t i c  ac id~ o r  s u l f o n i c  
a c i d s ) .  HYDROCARBCNS;PRODUCTION;COAL;BROWN COAL; 
HYDROGENATION;SOLVENT EXTRACTION;SULFONIC ACIDS; 
ACETIC ACID;HYDROCHLORIC ACID 

02356 CATALYSTS FOR HYDROGENATION. King~ 
J . G . ;  Ma t ,hews ,  M.A. B r i t i s h  P a t e n t  4 1 0 , 7 7 1 .  
22 May 1934. 

CATALYSTS;HYDROGENATION;COAL;SILICON OXIDES; 
ALUMINIUM OXIDES;HIGH TEMPERATURE;CRACKING;TAR; 
HEATING;IMPREGNATION;CHEMICAL PREPARATION 

02357 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. H e r o l d ,  P.; Kaufmann, 
H. ( t o  S t a n d a r d - I . G .  C o . ) .  US P a t e n t  
2 , 0 0 2 , 9 9 7 .  28 May 1934. 

Us ing  a c a t a l y s t  c o m p r i s i n g  a compound such 
as an isopoly acid o r  metallic complex acid of 
Mo o r  W o r  t h i n  s a l t s .  COAL TAR;HYDROGENATION; 
HIGH TEMPERATURE;MEDIUM PRESSURE;CATALYSTS; 
MOLYBDENUM COMPOUNDS;TUNGSTEN COMPOUNDS 

02358 HYDROGENATING COAL, ETC. de M a h l e r ,  
E .R.W. ;  I m e r e t i n s k v ,  C. French P a t e n t  
766 ,001 .  20 Jun 1934. 

D e p o s i t i o n  o f  F e ,  Co, o r  Ni f r o m  s o l u t i o n s  
o f  t h e i r  s a l t s ,  p r e f e r a b l y  ha logen  s a l t s ,  in 
n o n o x i d i z i n g  o r g a n i c  s o l v e n t  f o r  use as 
c a t a l y s t s .  HYDROGENATION;COAL;CATALYSTS;IRON; 
IRON COMPOUNDS;COBALT COMPOUNDS;COBALT;NICKEL 
COMPOUNDS;NICKEL;ETHERS;HALIDES;XYLENES;BENZENE; 
SOLVENTS;CHEMICAL PREPARATION 

02359 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS SUCH AS COALS, WOOD, 
OILS,  ETC. K rauch t  C . ;  P | e r ,  M. ( t o  
S t a n d a r d - I .  G. C o . ) .  US P a t e n t  2 ~ 0 0 6 , 9 9 6 .  2 
Jul  1934.  

U~e o f  h e a v y - m e t a l  s u l f i d e s  such as Mo9 Ut 
o r  Cr s u l f i d e  and ZnO, ZnCOst A i z O s ,  MgOt 
CaCOa~ o r  Mn c a r b o n a t e  as c a t a l y s t .  
CARBONACEOUS MATERIALS;COAL;WOOD;OILS; 
HYDROGENATION;HIGH TEMPERATURE;MEDIUM PRESSURE; 
CATALYSTS;MOLYBDENUM SULFIDES;URANIUM SULFIDES; 
CHROMIUM SULFIDES;ZINC OXIDES;ZINC CARBONATES; 
ALUMINIUM OXIDES;MAGNESIUM OXIDES;CALCIUM 
CARBONATES;MANGANESE CARBONATES 

02360 HYDROGENATION CATALYSTS FOR COAL. 
M e h l e r ,  E .  R .W. ;  I m e r e t i n s k y ,  Co B r i t i s h  
P a t e n t  4 1 4 , 3 7 0 .  .1 Aug 1934 .  

COAL;HYDROGENATION;CATALYSTS 

de 

02361 HYDROGENATING SOLID CARBONACEOUS 
MATERIAL. D r e y f u s ,  H. B r i t i s h  P a t e n t  
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414~445. 9 Aug 19D4. 
Us~n9 an oxy-acid of P~ or salt %hereof~ as 

catalyst. CARBONACEOUS MATERIALS~HYDROGENATIGN; 
HIGH TEMPERaTURE;MEDIUM PRESSURE;CATALYSTS; 
PHOSPHORIC ACID~PHOSPHATES~AMHONIUM COMPOUNDS; 
CALCIUM PHD~PHATES;SOD!UH PHOSPHATES;BITUMINOUS 
COAL 

0~362 HYDROGENATING CARBONACEOUS MATERIALS 
SUCH AS COAL OR COAL TAR. Pfirrmann~ T.W. 
US Paten% 2,012,318. 27 Aug !934. 

Heating ~n closed container with we%or and a 
mete! such e~ Zn. COAL;HYDROGENATION;COAL TAR; 
ZINC;LIQUID PHODUCTS 

02365 HYDEDGENAT!OH OF TAR AND OF COAL. 
S i n n a ~ f i ,  F.S.; King~ J.G. 14me Congr. chim. 
ind., Paris~ lOp.(Oc% !9a4). 

Results obiained at %he Fuel Resea?ch 
Stalion in 1932. COALICOAL TAR;HYDROGENATION 

0236~ HYDSOGE~ATiNG COAL~ ETC. Farbenind~ 
[.G. French Patent 4~183. 20 Nov 1934. 

U ~ n g  a c~%al~s~ comprising wood charcoal o r  
li~nit~ cok~ impregnated w~th NH~ mol~bda%e 
with Hg~SO~ added. COAL~HYDROGENATION;CATALYSTS; 
CHARCOAL;COKE;AMMONIUM COMPOUNDS;MOLYBDENUM 
OXIDES;SULFURIC ACID 

02365 DESTRUCTIVE HYDHOGENATION OF SOLID 
CARBOt~CEOUS MATERIALS. Krauch~ C . ;  Pier~ M. 
(to Standard--i.G. C~.). US Paten% I~983~234. 
4 Dec Ig~4. 

At ~O0-70D u and at leas% 20 atmospheres 
pressure using sulf~%es of a metal of %he 6%h 
grou~ such a~ Cr, Hc~ W~ or U sulfide as 
catal~s~s. COAL;HYDROGENATION;HIGH TEMPERATURE; 
MEDIUM PRESSURE;CATALYSTS;CHROMIUM SULFIDES; 
M~LYEDENUM SULFIDES~TUNCSTEN SULFIDES;URANIUM 
SULFIDES 

02366 HYDFIOGENATION OF PEAT TAR. Trefil~ev, 
I.A.: Bushman, K.A. Ukr. Khim. Zh.; I0: 220-- 

Using M o ~  as catalys~ for one fraction and 
McS~ ÷ ZnC]~ as catalyst for %he second 
?ractEon. TAR;HYDROGENATION;HIGH TEMPERATURE; 
MEDTUH PRESSUrE;CATALYSTS;MOLYBDENUM SULFIDES; 
ZINC CHLOEIDES:PRODUCTION;PHENOLS;PEAT 

02567 THE HYDROGEN~TiON OF COAL. Isobe, H. 
Bull. inst. Phus.--Chem. Research (Tokyo); 14: 
I177-96(195~). 

I~dustri~l scale 180 %o 2~0 arm pressure; 
450~. CDAL;HYDR~GENATION;CATALYSTS;OILS 

02563 THE ACTION UF HYDROGEN UPON COAL. II. 
EARLY EXPERIMENTS WITH THE BERGIUS PROCESS. 
Horton,  L.; W~lliams, F.A.; King~ J.G. Dept. 
Sci. I~d. Research, Fuel Research Tech. Paper; 
42:  58p.(1935). 

Coa~ tar production. COAL;HYDROGENATION; 
~ERGIUS PEOCESS;COAL TAR;PRODUCTION 

02369 HYDROGENATION OF CHELIABiNSK BROWN 
COAL. D'~kova, M.K.; Lozovoi, A.V. Comp%. 
rend, acad. soL., U.R.S.S.; 2: 254-7(19~5). 

Without c~tal~st %0 9ield tar~ or w~th MoS~ 
cataI~st at 290 ~o 460 s and 200 %0 250 
atmospheres pressure %0 ~ield o i l s  (tower 
te=pecature:~) or benzene and kerosene (higher 
temperatare~). BROWN CO~L;COAL;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;CATALYSTS; 
M[]LYBDENUM SULFIDES;LIOU!D PRODUCTS;OILS; 
BENZENE~KEROSENE 

02370 DESTRUCTIVE HYDROGENATION OF COAL WITH 
TETEALIH AND WITH A MIXTURE OF RELATED 
CDt~POUNDS AS MEDIA. Can. J. Research; 13B: 
33!-6(i9~5). 

Solvent effects. COAL;HYDROGENATION; 
DECOMPDSITIDN;TETRALIN;HITUMINOUS COAL; 
HYDROCARBONS 

02371 HYDROGENATIONS IN A TETRALIN MEDIUM. I. 
DESTRUCTIVE HYDROGENATION OF BITUMEN AND PITCH. 
Boomer~ E.H.; Edwards, J. Can. J. Research; 
IZB: 323-30(1935). 

Solvent effects. BITUMENS;PITCHES; 
HYDROGENATION;TETRALIN;DECOMPOSITION;SOLVENTS 

02372 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. iII. EFFECTS OF CATALYSTS 
AND HYDROGENATING CONDI#IONS. Ando, S. J. 
Soc. Chem. Indo~ Japan; 38: igS--9(19Z5). 

Comparison of (NH~)aMoO~, SnCI2, and NisO 4 -  
FeaO ~ as catalysts with granulated pumice as 
carrier. COAL TAR;HYDROGENATION;CATALYSTS; 
AMMONIUM COMPOUNDS;MOLYBDENUM OXIDES;TIN 
CHLORIDES;NICKEL OXIDES;IRON OXIDES;COMPARATIVE 
EVALUATIONS;TEMPERATURE DEPENDENCE;PRODUCTiON; 
LIQUID PRODUCTS;GASOLINE;KEROSENE;OILS 

02373 INVESTIGATING THE CHEMICAL COMPOSITION, 
PROPERTIES AND METHODS OF TREATING PRIMARY TARS 
FROM CHELYAB!NSK BROWN COALS. I. DESTRUCTIVE 
HYDROGENATION OF THE PRIMARY TAR FROM 
CHELYABINSK BROWN COALS. Lozovo~, A.V.; 
D'~akova~ M.K. J. Appl. Chem. USSR (Engl. 
Transl.); 8: 488-99(1935). 

COAL TAR;HYDROGENATION;BROWN COAL 

02374 HYDROGENATION OF BITUMINOUS COAL. 
Pier, M. Petrol. Times; 35: 423-5, 435-7~ 
476--7, 535--7(1935). 

COAL;BITUMINOUS COAL;HYDROGENATION 

02375 HYDROGENATION [OF COAL]. Sinne%%~ 
F.S.; King~ J.G. Colliery Guardian; 150: 982- 
S( 1935 ). 

Temperature and pressure dependence of 
product formation. COAL;HYDROGENATION;CATALYSTS; 
XEMPERATURE DEPENDENCE;PRESSURE DEPENDENOE; 
LIQUID PRODUCTS 

02376 HYDROGENATING THE ANTHRACENE FRACTION 
OF COAL TAR. Sh%~aler v F.E.; Moiseenko, V.M. 
Khim. Tverd. Topl.; 6: 161--71(1935). 

A% 475 ° and 300 atmospheres pressure using a 
MoO 3 ca%al~s±; repeated recycling ~mproves 
~ield of light hydrocarbons. COAL TAR; 
ANTHRACENE;HYDROGENATION;HIGH TEMPERATURE;HIGH 
FRESSURE;CATALYSTS;MOLYBDEM~ OXIDES 

02377 SYNTHESIS OF LIQUID FUEL FROM GASES 
OBTAINED IN UNDERGREUND GASIFICATION OF COAL. 
Dolgov~ B. Podzemnaya Gazifika%z[~a Uglei; 
No. 5, 10-18(1935). 

COAL GASIFICATION;IN-SITU METHOD;REVIEWS; 
SYNTHETIC FUELS~L!QUID PRODUCTS;PRODUCTION 

02378 DESTRUCTIVE HYDROGENATION OF PHENOLS IN 
A CONTINUOUS APPARATUS. Rapopor%~ I.B.; 
M~nchenkoug M.P.; Konov~ V.P. Khim. Tuerd. 
Topl.; 6: 146-61(1935). 

MoSa~ MoS, S~ and A120~ ÷ S as ca%al~s%s. 
HYDROGENATION;COAL TAR;PHENOLS;MOLYBDENUM 
SULFIDES;SULFUR;ALUMINIUH OXIDES;HIGH 
TEMPERATURE;MEDIUM PRESSURE;CATALYSTS 

02379 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. Ii. COMPARISON BETWEEN 
NEUTRAL OIL AND PHENOLIC OIL FROM LOW-- 
TEMPERATURE TAR. Ando, S. J. Soc. Chem. 
Ind. Japan; 38: 145-8(1935). 

COAL TAR;HYDROGENATION;LIQUID PRODUCTS;OILS; 
COMPARATIVE EVALUATIONS 

02380 HYDROGENATION OF JAPANESE COALS. 
Uchida, M. J. Fuel. Soc. Japan; 14: 38- 
44( 1935 ) .  

COAL;HYDROGENATION;JAPAN 

02S81 HYDROGENATION OF BITUMINOUS COAL. 
Pier, M. Fuel; 14: 136-46(1935). 

BITUMINOUS COAL;COAL;HYDROGENATION 

02382 WAVERLY ASSOCIATION OF GAS MANAGERS. 
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PRESIDENTIAL ADDRESS. Sh le l l ,  E. Gas World; 
102: 700-2(1935). 

COAL;HYDROGENATION;PRODUCTION;FUEL GAS 

02383 HYDROGENATION OF BITUMINOUS COAL. 
P i e r ,  M.;  Gordon, K. C h e m i s t r y  and I n d u s t r y ;  
284-8(1935). 

As coal paste at 410 ° up to 460 ° and 300 
a t m o s p h e r e s  p r e s s u r e  in  t h e  p r e s e n c e  o f  
ca ta l ys ts .  BITUMINOUS COAL;COAL;HYDROGENATION; 
CATALYSTS;COAL PASTES;HIGH TEMPERATURE;HIGH 
PRESSURE;OILS 

02384 HYDROGENATION-CRACKING OF TARS. I I .  
PREPARATION OF A CATALYST. King, J.G.; 
Cawley, C .M.  Tech. Paper; No. 41, (1935). 

P r e p a r a t i o n  o f  a l u m i n a - g e l  s u p p o r t e d  NH 4 
m o l y b d a t e  c a t a l y s t ;  e f f e c t i v e n e s s  o f  Mo s u l f i d e  
c a t a l y s t .  CATALYSTS;CHEMICAL PREPARATION; 
AMMONIUM COMPOUNDS;CRACKING;MOLYBDENUM OXIDES; 
HYDROGEN SULFIDES;MOLYBDENUM SULFIDES;HIGH 
TEMPERATURE;COAL TAR;HYDROGENATION 

02385 HYDROGENATION OF ALBERTA COALS. 
Boomer, E.H.; Saddlngton, A.W.; Edwards, J. 
Can. J. Research; 13B: 11-27(1935). 

COAL;HYDROGENATION;HIGH TEMPERATURE;TETRALIN; 
HYDROCARBONS;LIQUIDS;EFFICIENCY;OILS;VOLATILITY 

02386 PRESSURE EXTRACTION AND HYDROGENATION 
OF COAL. Mohrle, G. Can. Chem. Met.; 19: 
9 6 - 7 (  1935 ) .  

Use o f  c o k e - o v e n  gas in  h y d r o g e n a t i o n .  COAL; 
SOLVENT EXTRACTION;HYDROGENATION;COKE-OVEN GAS 

02387 HYDROGENATION OF BITUMINOUS COAL. 
Pier ,  M. Ind. Chemist; 11: 139-48(1935). 

BITUMINOUS COAL;COAL;HYDROGENATION 

02388 HYDROGENATION OF COALS IN KARAFUTO. 
F u k u n a g a ,  T. J .  Fue l  Soc. J a p a n ;  14: 9 3 8 -  
53( 1935 ). 

COAL;HYDROGENATION;JAPAN;REVIEWS 

02389 DESTRUCTIVE HYDROGENATION OF COAL. 
R a p o p o r t ,  I . B . ;  S u d z i l o v s k a y a ,  M.S.  Kh im.  
T v e r d .  T o p l . ;  6:  4 0 - 6 6 ( 1 9 3 5 ) .  

E v a l u a t i o n  o f  S, Fez03 ,  MoS s , MoOs, Sn(OH)4 ,  
CuO, (NH, )zMoO 4,  ZnO, Cu, and Fe(OH)s  as 
c a t a l y s t s .  COAL;HYDROGENATION;HIGH TEMPERATURE; 
COMPARATIVE EVALUATIONS;CATALYSTS;SULFUR;IRON 
OXIDES;MOLYBDENUM SULFIDES;MOLYBDENUM OXIDES; 
TIN HYDROXIDES;COPPER OXIDES;AMMONIUM COMPOUNDS; 
ZINC OXIDES;COPPER;IRON HYDROXIDES;LIQUID 
PRODUCTS;GASOLINE;KEROSENE;PRODUCTION 

02390 HYDROGENATION-CRACKING OF TARS. I .  
PRELIMINARY EXPERIMENTS. Hartley, H. (Dept .  
S c l .  I n d .  R e s e a r c h ,  Fue l  R e s e a r c h ) .  T e c h .  
P a p e r ;  No. 40, ( I~35) .  

Dependence of  pressure on temperature; 
evaluat ion of  ca ta l ys ts .  COAL TAR;HYDROGENATION; 
HIGH TEMPERATURE;MEDIUM PRESSURE;HIGH PRESSURE; 
TEMPERATURE DEPENDENCE;MOLYBDENUM COMPOUNDS; 
HALOGENS;TUNGSTEN OXIDES;ACTIVATED CARBON; 
AMMONIUM COMPOUNDS;MOLYBDENUM OXIDES;SULFUR; 
BERGIUS PROCESS;CRACKING;LIQUID PRODUCTS 

02391 HYDROGENATION OF COAL. RESULTS OF 
LARGE-SCALE EXPERIMENTS WITH BITUMINOUS COAL. 
P i e r ,  M. Gas W o r l d ;  103:  9 2 - 5 ( 1 9 3 5 ) .  

At 410 o and 300 a t m o s p h e r e s  p r e s s u r e .  
BITUMINOUS COAL;COAL;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE;PRODUCTION;GASOLINE 

02392 IRON (OXIDE)  CATALYSTS FOR THE 
HYDROGENATION OF CARBON MONOXIDE UNDER 
ATMOSPHERIC PRESSURE. An theaume,  J .  Ann.  
c o m b u s t i b l e s  l i q u i d e s ;  I0: 4 7 2 - 5 0 7 ( 1 9 3 5 ) .  

P r e p a r a t i o n  by c o p r e c i p i t a t i n g  e q u i m o l a r  
m i x t u r e s  o f  Fe and Ca n i t r a t e s  w i t h  NaOH, 
w a s h i n g ,  m i x i n g  w i t h  KzCO 3 g r a n u l a t i n g ~  d r y i n g ,  
and reducing with H z at 250 o. CARBON MONOXIDE; 
HYDROGENATION;MEDIUM TEMPERATURE;MEDIUM 

PRESSURE;CATALYSTS;IRON OXIDES;CHEMICAL 
PREPARATION;REDUCTION 

02393 PRODUCTION OF HIGH-HYDROGEN WATER GAS 
FROM YOUNGER COAL COKES. Brewer9 R.E.; 
Reyerson, L.H. Ind. Eng. Chem.; 27: 1047- 
53(1935). 

Evaluation of NazC03, KzCOs, TiOz--CuO end 
MgO--Fe20s--KzCr207 as catalysts. COKE; 
HYDROGENATION;HIGH TEMPERATURE;CATALYSTS;SODIUM 
CARBONATES;POTASSIUM CARBONATES;TITANIUM OXIDES; 
COPPER OXIDES;MAGNESIUM OXIDES;IRON OXIDES; 
POTASSIUM COMPOUNDS;CHROMIUM OXIDES;PRODUCTION; 
WATER GAS 

02394 HYDROGENATION OF ALBERTA COALS. I -  
PRELIMINARY EXPERIMENTS ON SUSPENSION MEDIA AND 
CATALYSTS WITH THREE COALS. Boomer, £.H.; 
S a d d i n g t o n ,  A.W. Can.  J .  R e s e a r c h ;  12:  8 2 5 -  
39(  1935 ). 

T e t r a h y d r o n a p h t h a l e n e  was s u p e r i o r  to  o t h e r  
med ia ;  m o l y b d i c  o x i d e  and a m i x t u r e  o f  Fe and 
Cr o x i d e s  were  most e f f e c t i v e  c a t a l y s t s .  COAL; 
HYDROGENATION;TETRALIN;CATALYSTS;MOLYBDENUM 
OXIDES;IRON OXIDES;CHROMIUM OXIDES 

02395 CATALYTIC HYDROGENATION OF NEUTRAL OIL 
FROM LOW-TEMPERATURE TAR. I .  EFFECT OF SOME 
CATALYSTS. Ando, S. J. Soc. Chem. Ind., 
Japan ;  38: 2 6 7 - 9 ( 1 9 3 5 ) .  

E v a l u a t i o n  o f  c a t a l y s t s  for g a s o l i n e  
p r o d u c t i o n ;  MoOa, MoSs, (NH , ) zMoO , ,  S n C l z ,  
F e z O ] ,  N I j O , ,  Z n C i 2 ,  F e C l z ,  CoS, ZnO, and 
Crz03 . COAL TAR;HYDROGENATION;HIGH TEMPERATURE; 
HIGH PRESSURE;CATALYSTSIMOLYBDENUM OXIDES; 
MOLYBDENUM SULFIDES;AMMONIUM COMPOUNDS;TIN 
CHLORIDES;IRON OXIDES;NICKEL OXIDES;ZINC 
CHLCRIDES;IRON CHLORIDES;COBALT SULFIDES;ZINC 
OXIDES;CHROMIUM OXIDES;COMPARATIVE EVALUATIONS; 
PRODUCTION;GASOLINE 

02396 HYDROGENATION OF COAL: ENGLISH 
FACTORIES OF BILLINGHAM IMPERIAL CHEMICAL 
INDUSTRIES, LTD. B e r t h e l o t ,  C. Gen ie  C i v i l ;  
107:  5 3 1 - 9 ( 1 9 3 5 ) .  

D r a w i n g s  and d e s c r i p t i o n  o f  p l a n t ;  150 ,000  
t ons  o f  o i l  p r o d u c e d  by B e r g i u s  p r o c e s s .  COAL; 
HYDROGENATION;OILS;PRODUCTION;BERGIUS PROCESS; 
REFINING;COAL LIQUEFACTION 

02397 ELECTRO-HYDROGENATION OF COAL UNDER 
CONDITIONS OF UNDERGROUND GASIFICATION. 
F i l a t o v ,  V.V. Podzemnaya G a z i f l k a t z | y a  Ugle i ;  
No. 2, 2 2 - 8 ( 1 9 3 5 ) .  

B e r g i u s  p r o c e s s .  HYDROGENATION;BERGIUS 
PROCESS;UNDERGROUND;PRODUCTION;COAL 
GASIFICATION;IN-SITU METHOD 

02398 HYDROGENATION OF COALS. Kodama, Y. 
J.  Fue l  Soc.  Japan ;  14: 6 9 1 - 7 0 1 ( 1 9 3 5 ) .  

L e c t u r e .  COAL;HYDROGENATION 

02399 INVESTIGATION OF THE CHEMICAL 
COMPOSITION, PROPERTIES AND METHODS OF 
TREATMENT OF PRIMARY TARS OF CHELIABINSK BROWN 
COAL. I I .  COMPOSITION OF THE LIGHT-TAR 
FRACTION AND THE STABILIZATION OF BENZINE BY 
HYDROGENATION. D ' y a k o v a ,  M . K . ;  L o z o v o i ,  A . V . ;  
C h e r t k o v a ,  S . I .  Compt.  r e n d .  s e e d .  s c i .  
U . R . S . S . ;  2 :  3 9 9 - 4 0 2 ( 1 9 3 5 ) .  

At 400 ° and i00 a t m o s p h e r e s  p r e s s u r e  using 
MoS 2 o r  CoS as c a t a l y s t .  BENZINE;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;CATALYSTS; 
MOLYBDENUM SULFIDES;COBALT SULFIDES;REMOVAL; 
SULFUR 

02400 THE DEVELOPMENT OF COAL HYDROGENATION 
BY IMPERIAL CHEMICAL INDUSTRIES LTD.  Gordon, 
K. J .  I n s t .  F u e l ;  9:  6 9 - 8 4 ( 1 9 3 5 ) .  

COAL;HYDROGENATION 

02401 CATALYSIS IN HYDROCARBON CHEMISTRY. I. 
HIGH-PRESSURE HYDROGENATION OF COAL TAR. 
Hollings, H.; Bruce, R.N.B.D.; Grifflth, R.H. 
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Proc. Roy. See. (London), Ser. A; A148: 186- 
90(1935). 

Eff,~cts of silica promoter on mol~bdie 
catalyst, CO~L TAR;HYDROGENATION;CATALYSTS; 
M[~LYBD£NUM COMPOUNDS;PROHOTERS;S!LICATES 

02aO~ PROPLEM OF COAL HYDROGENATION° Pier, 
M. Chem. Fabr[k; 45-54(193~). 

Ca~|V%ic h~d~ogema%ion under pressure. COAL; 
COAL TAR;OILS;HYDROGENATION;CATALYSTS; 
P~ODUCTION;ZYNTHETiC FUELS;LUBRICANTS 

02405 HYD~OGENATION OF COALS. Rapopor%s 
1.5.; Sud~i|ovska~a, M.S. Khim.  Tverd. Topl.; 
6: 826-~I(19~5). 

De~crip%io~ of produc~s of h~drogenation of 
toe|. COAL;HYDROGENATION 

02404 HYDrOGENATiON OF A COLLOIDAL SOLUTION 
OF COAL. Pert~erra~ J.M. J. Inst. Fuel; 9: 
16-2~(!~SS). 

Data on effects of solvents o~ coal. COAL; 
CDLL~IDS;HYDROGENATION;SOLUTIONS;LIGNITE; 
A~TH~ACENE:LIQU[D PRODUCTS;PRODUCTION;SOLVENTS; 
IIIGH PRESSUf~E;HKGH TEMPErATUrE 

0£405 HYDROGENATION OF COALS. Rapoport~ 
[.B.; Sudz~tovskaya~ M.S. Khim. Tverd. Topl.; 
6: 756--49(i9~5). 

Solvent effects. COAL;HYDROGENATION;HIGH 
TEMPERATURE~SULVENT EXTRACTION 

02~06 DESTRUCTIVE HYDROGENATION OF COAL~ ETC. 
Krauch~ C.; Pier~ M. (~o I. 6. Farbenind.). 
German(FRO) Pa~en% 60Z,4~7. 24 Jan lOSS. 

Treeiment of coaI~ woody oil shale or other 
~olid carbonaceous m~er~al with stream of H at 
450 ° and ~00 arm. COAL;OIL SHALES;WOOD; 
HYDROGENATION;MEDIUM TEMPERATURE;HIGH PRESSURE; 
CAT~LYS!S;HYDRDCARBONS;LIQUIDS 

02407 DESTRUCTIVE HYDROGENATION OF COAL~ ETC. 
Krauch, C.; Pier, H. (to I.G. Farbenind. A.-- 
G.). German(FRO) Paten% 608~467. 24 Jan 
19~g. 

Treatmen~ ~i~h H at 450 o and 200 atmospheres 
p r e s s u r e  un~i| tarr~ p r o d u c t  is obtained afier 
filtra%~on further treatment with H in presence 
of c a t a l ~ S t o  COAL;COAL TAR;OIL SHALES; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATALYSTS;C~REONACEOUS MATERiALS;WOOD 

0240~ COAL PRODUCTS. F a r b e n i n d ~  I.G. 
German(FRO) Patent 609~5S8. 25 Feb 19S5. 

Hydrogenation of coal and tars at 500 ° and 
i~0 atmospheres pressure using a MoOa and 
AI(OH)z cala1~st. COAL;COAL TAR;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;CATALYSTS; 
MOLYBDENUM OX!DES;ALUNIN!UM HYDROXIDES;LIQUID 
PRODUCTS 

02409 DESTRUCTIVE HYDROGENATION. (to 
Inte~na%ional H~drogenation Palents Co. Ltd.). 
French Patent 778~674. 22 Mar 19S5. 

~sino a solution of a catalyst such as 
mol~bdic acid in an organic solvent such as 
MECH. C~RBONACEOUS MATERIALS;HYDROGENATION; 
CATALYSTS;~OLYBDENUM COMPOUNDS;METHANOL; 
SOLUTIONS 

02410 HYDROGENATING COAL~ ETC. 
Hvdrlerwe~e~ D. German(FRO) Patent 611~922. 
9 Apt ig~5. 

Using liquids obtained by treating sulfides 
of metals cf the 61h group with strong primary 
or secondary bases as catal~sts. COAL;COAL TAR; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATaLYSTS;MOLYBDENUM SULFIDES;AMINES;TETRALIN; 
SULFUR;CHEMICAL PREPARATION 

02411 DESTRUCTIVE HYDROGENATION. ( t o  
Interna%iosal Hydrogenation Pa~ents Co. Ltd.). 
French Patent 7 7 9 ~ 8 7 2 .  iS Apt 1935. 

Using metal halides as catalysts %ogethew 

with the same halogen as in the halide. COAL; 
COAL TAR;HYDROGENATION;CATALYSTS;NETALS;HALIDES; 
HALOGENS 

02412 DESTRUCTIVE HYDROGENATION. 
Farbenindustrie~ I.G. (to International 
Hydrogenation Patents Co. Ltd.). British 
Patent 427~275. 18 Apr 1935. 

Using solutions of MoT Sn~ Co~ Fe~ Pb~ Br~ 
Sb~ or Se~ or their compounds; metal halides~ 
oxides~ %hiocyanaies~ salts of thio-metal 
acids~ and compounds of P; or sulfides in 
organic solvents as catalyst. CARBONACEOUS 
MATERIALS;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS;MOLYBDENUM COMPOUNDS;TIN 
COMPOUNDS:COBALT COMPOUNDS;IRON COMPOUNDS;LEAD 
COMPOUNDS;BROMINE COMPOUNDS;ANTIMONY COMPOUNDS: 
SELENIUM COMPflUNDS;METALS;HALIDES;THIOCYANATES; 
PHOSPHORUS COMPOUNDS;SULFIDES;ORGANIC SOLVENTS 

02413 CATALYTIC REACTIONS SUCH AS DESTRUCTIVE 
HYDROGENATION OF COAL OR TAR. Pier, M.; 
Jacob~ P.; Simon W, (%o S%andard-I. G. Co.). 
US Patent 2~0Z9~259. 28 Apr 1935. 

Sulfide catalysts of metal capable of 
forming ihio Gall. HYDROGENATION;CATALYSTS; 
TUNGSTEN SULFIDES;COAL;COAL TAR 

02414 DESTRUCTIVE HYDROGENATION. (to 
Imperial Chemical Industries Ltd.). British 
Patent 427~885. 29 Apt 19Z5. 

Of carbonaceous materials in the presence of 
compounds furnishing halogen halides under the 
reaction conditions (460 ° and 220 atmospheres 
pressure). COAL;HYDROGENATION;HIGH TEMPERATURE; 
HIGH PRESSURE;CATALYSTS;HALOGEN COMPOUNDS 

02415 DESTRUCTIVE HYDROGENATION. 
Farbenindustrie~ I.G. (to International 
Hydrogenation Patents Co. Ltd.). British 
Patent 428~749. 17 May 19~5. 

At 460o and 200 atmospheres pressure in %he 
presence of H2S0~ or (NHd)aMoO ~ solution 
containing 0.1~ isopropylnaphthalene--sulfonic 
acid. COAL;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS;SULFURIC ACID;AMMONIUM 
COMPOUNDS;MOLYBDENUM OXIDES;SOLUTIONS;SULFONIC 
ACIDS;LIQUID PRODUCTS 

02416 HYDROCARBONS FROM CARBONACEOUS MATTER. 
Kilawaki, I.; Suzukis T. (to The Head of the 
Tokyo Kogyo Shiken~o). Japanese Patent 
IIig260o 21 Jun 19SS: 

Cu~ Zn~ Al~ Sn~ Sb~ Pb~ Bi~ Fe on their 
alloys as oatal~s%; 480 ° and SO arm pressure. 
CARBONACEOUS MATERIALS;HYDROGENATION;COAL TAR; 
COAL;HYDROCARBONS;CATALYSTS;COPPER;ZINC; 
ALUMINIUM;LEAD;TIN;ANTIMONY;BISHUTH;IRON;ALLOYS; 
CHLORINE;BROMINE;HIGH PRESSURE;HIGH TEMPERATURE 

02417 DESTRUCTIVE HYDROGENATION. (to I. G. 
Farbenindus%rie). British Patent 4SI,68S. 9 
J u l  19S5.  

P r o c e s s  f o r  h y d r o g e n a t i o n  o f  l o w - - b o i l i n g  
a r o m a t i c  h y d r o c a r b o n s  f rom c o a l  h y d r o g e n a t i o n .  
COAL;HYDROGENATION;DECOMPOSITION;SULFUR; 
CATALYSTS;CATALYSIS;SULFUR COMPOUNDS;SULFIDES; 
OXIDES;METALS;AROMATICS;HIGH PRESSURE;MEDIUM 
TEMPERATURE;HIGH TEMPERATURE 

02418 HYDROGENATING COALS AND LIGNITES, 
French Patent 787~211. 19 Sep 1935. 

Alkali or alkaline earth meials or %heir 
allo~s or salts as catalysts. COAL;LIGNITE; 
HYDROGENATION;CATALYSTS;ALKALI METALS;ALKALINE 
EARTH METALS:ALKALI METAL COMPOUNDS;ALKALINE 
EARTH METAL COMPOUNDS:HYDROGEN;ALLOYS 

t 

02419 DESTRUCTIVE HYDROGENATION. French 
Patent 787~520. 24 Sep !935. 

Treatment of carbonaceous materials w~%h 
hydrogenating gases a% high temperature in 
presence of h~logen or S compounds containing 
metalIoids. CARBONACEOUS MATERIALS~ 
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HYDROGENATION;HALOGENS;SULFUR COMPOUNDS; 
SEMIMETALS;AMMONIA;CATALYSTS;HIGH TEMPERATURE; 
SEMIMETALS;CHLOROFORM;TETRAFLUOROMETHANE; 
10DINATED ALIPHATIC HYDROCARBONS;BRBMINATED 
AROMATIC HYDROCARBONS;IODINATED AROMATIC 
HYDROCARBONS;CARBON SULFIDES;SILICON CHLORIDES; 
SELENIUM IODIDES;ARSENIC CHLERIDES;AMMONIUM 
COMPOUNDS;SULFATES;SULFUR CHLORIDES;CHLORIDES; 
CATALYSTS 

02420 HYDROGENATING CARBONACEEUS MATERIALS. 
( to  Internat ional  Hydrogenation Patents Co. 
L td . ) .  B r i t i sh  Patent 438,084. 11 Nov 1935. 

Use o f  m e t a l  h a l i d e s  and o r g a n i c  h a l o g e n  
compounds as c a t a l y s t s .  CARBCNACEOUS MATERIALS; 
HYDROGENATION;CATALYSTS;HALIDES;ORGANIC HALOGEN 
COMPOUNDS;BROWN COAL;HYDROCARBONS;PRODUCTION 

02421  LIQUID FUELS. ( t o  I n t e r n a t i o n a l  
H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  F r e n c h  
P a t e n t  7 9 0 , 8 0 9 .  28 Nov 1935.  

H y d r o g e n a t i o n  o f  middle o i l s  f r o m  b i t u m i n o u s  
coa l  at  390 t o  4400 i n  p r e s e n c e  o f  t u n g s t e n  
s u l f i d e  c a t a l y s t  f o l l o w e d  by second  
h y d r o g e n a t i o n  s t e p  on p a r t  o f  p r o d u c t s .  
HYDROCARBONS;LIQUIDS;HYDROGENATION;BITUMINOUS 
COAL;CATALYSTS;TUNGSTEN SULFIDES;MOLYBDENUM 
OXIDES;GASOLINE;PRODUCTION;LIQUID PRODUCTS 

02422 HEAT-TREATING CARBONACEOUS MATERIALS. 
( to  Internat ional  Hydrogenation Patents Co. 
L t d . ) .  B r i t i s h  P a t e n t  4399265 .  3 Dec 1935.  

P r o d u c t i o n  o f  o i l s  o f  low b o i l i n g  p o i n t  f rom 
c a r b o n a c e o u s  m a t e r i a l s  t r e a t e d  w i t h  f r e e  
h a l o g e n  o r  a n h y d r o u s  h a l i d e  a l o n e  o r  m ixed  in  
solvent. CARBONACEOUS MATERIALS;HYDROGENATION; 
CARBONIZATION;HALIDES;BROWN COAL;CATALYSTS; 
AMMONIUM COMPOUNDS;MOLYBDATES;HIGH PRESSURE; 
HIGH TEMPERATURE 

02423 DESTRUCTIVE HYDROGENATIEN. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  
F r e n c h  P a t e n t  7 9 1 , 2 0 5 .  6 Dec 1935.  

H y d r o g e n a t i o n  of d i s t i l l a t l e  c a r b o n a c e o u s  
m a t e r i a l s  such as b i t u m i n o u s  c o a l ~  l i g n i t e +  
t a r s ,  m i n e r a l  o i l s  9 and t h e i r  d i s t i l l a t i o n  
products using catalysts o f  p o l y s u l f i d e s  o f  
m e t a l s  o f  g r o u p s  59 69 o r  7 .  HYDROGENATION; 
CARBONACEOUS MATERIALS;CATALYSTS;SULFIDES;COAL; 
MINERAL OILS;COAL TAR;LIGNITE 

02424  HYDROCARBONS. P i e r ~  M.;  
Hochschwender~  E. ( t o  I .  G. F a r b e n i n d ) .  
German(FRG) P a t e n t  6 2 3 ~ 6 3 1 .  30 Dec 1935 .  

P r o d u c t i o n  o f  h y d r o c a r b o n s  by h y d r o g e n a t i o n  
o f  c o a l  p r o d u c t s ~  tars, and mineral o i l s  in 
presence of Mo--Zn catalyst at 200 arm 
p r e s s u r e .  COAL TAR;MINERAL OILS;CATALYSTS; 
MOLYBDENUM ALLOYS;ZINC ALLOYS;METHANE; 
PRODUCTION;HYDROGENATION;HYDROCARBONS 

02425 HYDROGENATION IN FRANCE AND FOREIGN 
COUNTRIES. H u g e l ,  G. S c i e n c e  e t  i n d . ,  Tech .  
i n d s .  p e t r o l s ;  No.  271v 7 1 - 9 ( 1 9 3 6 ) .  

O u t l i n e  o f  h y d r o g e n a t i o n  p r o c e s s e s  o f  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . .  
CARBONACEOUS MATERIALS;HYDROGENATION;FRANCE 

02426 DEVELOPMENT OF HIGH-PRESSURE 
HYDROGENATION (OF COAL) AND THE FIRST ITALIAN 
SUCCESSES. L e v i 9  M.G. ;  P a d o v a n i ~  C. A t t i  V 
c o n g r ,  n a z i .  c h i m .  p u r a  a p p l i c a t a 9  RoBe; 1 9 3 5 :  
No. P t .  I I ~  7 8 8 - 9 7 ( 1 9 3 6 ) .  

HYDROGENATION;COAL;ITALYIREVIEWS 

02427 PROGRESS REPORT ON COAL HYDROGENATION. 
W r i g h t ,  C . C . ;  G a u g e r ,  A.W. B i t u m i n o u s  C o a l  
R e s e a r c h ,  I n c .  9 Tech .  R e p t . ;  No. 2 ,  ( 1 9 3 6 ) .  

E f f e c t s  o f  t e m p e r a t u r e  a n d  p r e s s u r e  on 
g a s e o u s  y i e l d s ,  COAL;HYDROGENATION;RESEARCH 
PROGRAMS;GASEOUS PRODUCTS 

G.; Monning~ H. Oe19 Kohle, Erdoel, Teer; 12: 
9 3 4 - 4 3 (  1956 ) .  

Use of (NH4)zMoO 4 on s i l i c a  gel or AI(OH)3 
a s  c a t a l y s t s  t o  p r o d u c e  l i q u i d  p r o d u c t s ;  450 to  
500 ° and 100 t o  350 atm p r e s s u r e .  COAL TAR; 
HYDrOGEnATION;CATALYSTS;LIQUID PRODUCTS; 
PRODUCTION;HIGH TEMPERATURE;HIGH PRESSURE 

02429 DESTRUCTIVE HYDROGENATION OF HUMOUS 
TARS. Rapoport, I . ;  G r i t s e v i c h ,  G.; liomanov, 
V. Khim. Tverd. Topl.; 7: 545-59(1936). 

T a r s  f rom d r y  d i s t i l l a t i o n  o f  c o a l .  
HYDROGENATION;COAL TAR;GASOLINE;PRODUCTION; 
SYNTHETIC FUELS 

02430 DEVELOPMENT OF AN INTERMEDIATE-SCALE 
PLANT FOR HIGH-PRESSURE HYDROGENATION OF TAR 
AND TAR DISTILLATES.  K ing9 J . G . ;  Shaw9 J . F .  
Chem. Eng. Congr. World Power Conf. 1936; No. 
G4, (1936). 

MoS 2 cata lyst ;  200 arm and 500 o, HIGH 
PRESSURE;HYDROGENATION;PILOT PLANTS;CATALYSTS; 
MOLYBDENUM SULFIDES;HIGH TEMPERATURE;GASOLINE; 
PRODUCTION;HYDROGEN SULFIDES;CORROSIVE EFFECTS; 
TAR 

02431 NEW DEVELOPMENTS OF COAL CHEMISTRY. 
P i e t e r s 9  H . A . J . ;  Koopmans,  H. Het Gas;  56: 
289-92(1936). 

Study of products from hydrogenation at I00 
atm p r e s s u r e  and up t o  450 o.  COAL;HYDRCH;ENATION; 
AUTOCLAVES 

02432 THE COLLOIDAL SOLUTION OF COAL. 
P e r t i e r r a ,  J .M.  15me Cong r .  c h i m .  i n d . ;  3 7 7 -  
8 2 ( 1 9 3 6 ) .  

H y d r o g e n a t i o n  o f  c o a l  i n  a n t h r a c e n e  o i l  
w i t h o u t  p r e s s u r e  in  p r e s e n c e  o f  Sn(OH)z 
p r o d u c i n g  p r o d u c t s  s o l u b l e  i n  e t h y l  e t h e r . .  COAL; 
ANTHRACENE;OILS;HYDROGENATION;TIN HYDROXIDES; 
COLLOIDS;SOLUTIONS;ETHYL ETHER 

02433 COMPARATIVE HYDROGENATION EXPERIMENTS. 
W i n t e r 9  H. ;  F ree9  G. G l u c k a u f ;  72:  256 -  
9( 1936 ) .  

H y d r o g e n a t i o n  u s i n g  Ni and MoO 3 c a t a l y s t s ;  
250 atm p r e s s u r e  and 420o .  HYDROGENATION;NICKEL; 
MOLYBDENUM OXIDES;CATALYSTS;COKE;COAL TAR; 
CRACKING 

02434 PROGRESS REPORT ON COAL HYDROGENATION. 
W r i g h t ,  C . C . ;  Gauger9 A.W. B i t u m i n o u s  Coa l  
Resea rch9  Tech .  R e p t ;  No. 29 ( 1 9 3 6 ) .  

T e m p e r a t u r e  and p r e s s u r e  e f f e c t s  on gaseous  
and l i q u i d  y i e l d s .  COAL;HYDROGENATION;LIQUID 
PRODUCTS;GASEOUS PRODUCTS;PRODUCTION 

02435 MOTOR FUEL FOR PEAT TAR. II. 
DESTRUCTIVE HYDROGENATION IN THE VAPOR PHASE. 
A le tman9  L . S . ;  D i n e r 9  I ° S . ;  M i t k a l e v t  B°A°;  
Nemtsov9 M.S.;  Ryskin,  M . I .  Khim.  T v e r d .  
T o p l . ;  7:  3 1 - 4 8 ( 1 9 3 6 ) .  

H y d r o g e n a t i o n  a t  5 2 0 - 5 4 0  o and 200 arm using 
c a t a l y s t s  o f  CrzOs+ NoSz9 and ZnO. 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATALYSTS;ZINC OXIDES;MOLYBDENUM SULFIDES; 
CHROMIUM OXIDES;TAR;PEAT 

02436 THE CATALYTIC REDUCTION OF CARBON 
MONOXIDE AT ORDINARY PRESSURE. Kodama+ S . ;  
FuJ imura9  K. S c i .  Pap.  I n s t .  Phys.  Chem. Res. 
( J a r . ) ;  29 :  2 7 2 - 9 ( 1 9 3 6 ) .  ( G e r m a n ) .  

CARBON MONOXIDE;REDUCTION;CATALYSTS;ALKALI 
METALS;COPPER ALLOYS;IRON ALLOYS 

02437 THE EFFECT OF THE RATIO OF THE TWO 
METALS IN IRON-COPPER CATALYSTS. F u J i l u r a 9  K. 
S c i .  Pap. I n s t .  Phys. Chem. Res. ( J a r . ) ;  25: 
No. 41739 2 8 0 - 4 ( 1 9 3 6 ) .  (German) .  

CARBON MONOXIDE;REDUCTION;CATALYSTS;IRON 
ALLOYS;COPPER ALLOYS 

02428 HYDROGENATION OF LOW-TEMPERATURE TAR 02438 MOTOR FUEL FOR PEAT TAR. I I I .  
UNDER VARIOUS CONDITIONS. W i n t e r ,  H . ;  F r e e r  CHARACTERISTICS OF THE PRODUCT OF 
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HYDROGENATION. Va~nshte~n, S.M.; Diner, l.S.; 
Nem%sov, M.S.; Nizovkina, T.V.; S%oNanova, T.A. 
Kh~m, Tverd. Top].; 7: ~59-67(19~6). 

Co,paragon of Iiqu~d phase and vapor phase 
hydrogen,%ion. HYDROGENATION;GASOLINE;BENZINE; 
TAR;PRODUCTION 

02439 HYDROGENATION OF COAL IN PRESENCE OF 
VARIOUS SOLVENTS. Bognar, A. Mag~jar Chem. 
Fo~oira%; 42: 162-8(193S). 

5e~ s~]uen~ are %hose no% h~drogena%ed 
du~in s f~eafmes%. COAL;HYDROGENATION;SOLVENTS; 
TET~AL~N;CRESOLS;DECALIN;ANILINE;BENZENE; 
PETROLEUM;OILS;PYRIDINES 

02240 THE APPLiCaTION OF HYDROGENATION IN THE 
PRODUCTION OF FUELS. Audiber%, E. Bull Soc. 
Encour. Ind. Na%l.; I~5: 366-84(1936). 

HYDROGENATION;REVIEWS;COAL 

02441 THE HYDROGENATION OF CARBON AND THE 
MANUFACTURE OF SYNTHETIC FUELS. Gas%on, T.G. 
Rev. A: 2: 87-91(19~6). 

HYDROGENATION;REVIEWS;CARBON;SYNTHETIC FUELS; 
PRODUCTION 

02442 SO~E THERMAL AND ELECTRICAL ASPECTS OF 
THE DESIGN OF CONVERTERS FOR THE HYDROGENATION 
PROCESS. Black,e, A.; Ockelford, C.W.; 
Carney, C.~. Proc. Phys. Soc. (London); 48: 
359-57(1936). 

HYDROGENATION;COAL;TAR;EQUIPMENT;DESIGN 

02445 HYDROGENATION OF COAL. INFLUENCE OF 
MINERAL CONTENT OF COAL ON THE HYDROGENATION 
PROCESS. Rapoporf~ !.B.; Khudyakova, A. 
Khi~. Tverd. Topl.~ 2: ~46--59(1936). 

Testing of MoSs, Sn(OH)~, and FeaO s as 
ca~a|~sts: effec%s Of addi%ions of Ca(OH)e or 
KzCO ~ . COAL;HYDROGENATiON;CATALYSTS;MOLYBDENUM 
SULFIDES;TIN HYDROXIDES;IRON OXIDES;CALCIUM 
HYDROXIDES;ROTASSIUM CARBONATES 

02442 HIGH-PHESSURE HYDROGENATION OF LOW-- 
TEMPERATURE TAR. Ando~ S. J. Soc. Cosme%. 
Chem.; ~9: 15~--4(1956). 

Use of molybdenum oxide oa%alys%; 465  ° , I00 
at~ initial pressure. HYDROGENATION;TAR; 
DISTILLATES;CATALYSTS;MOLYBDENUM OXIDES; 
GASOLINE;PRODUCTiON;METHANE 

02445 HYDROGENATION OF LOW-TEMPERATURE TAR BY 
LABORATORY SCALE CONTINUOUS PLANTS. I. 
P~ELIHINARY EXPERIMENTS. Ando, S. J. Soc. 
Chem. Ind.~ Japan; ~9: 447-9(19~6). 

NH~ ~hiom~l~bdate as ca%al~s%. HYDROGENATION; 
CflAL TAR;EQUIPMENT;BITUMINOUS C~AL;CATALYSTS; 
AMMONIUM COMPOUNDS;SULFUR COMPOUNDS;MOLYBDENUM 
COMPOU~D~ 

02446 THE TECHNIC OF HYDROGENATION OF COAL 
AND ITS P~ODUCTS. King,  J.G. Colliery 
Guardian; 152: 1106--8, i153--4, I196--V(1936). 

Pressure of 200 %0 ~50 a%m; tempera%ure of 
400 to 4~0; h~drogen concen%ra%ion o f  a% leas% 
80 patten% in spen% gases. COAL;HYDROGENATION; 
CATALYSTS 

02447 HYDROGENATION OF COAL AND OF LOW- 
TEMPERATURE CARBONIZATION TAR. Ber%helo%, C. 
15me Cong~. chim. ind.; 817--22(1936). 

Sergius process. COAL;COAL TAR;HYDROGENATION; 
CAR20~IZATIO~;BERG~US PROCESS 

02448 DESTRUCTIVE HYDROGENATION. (%0 
Compaqnie des Hines de Vicoigne ). ~rench 
Patent 792,771. i0 Jan 1936. 

Use of sodium o~ po%assium compounds 
cen~ainin~ A I ,  Fe, o r  Sn as ca%al~s%; below i00 
Kg pressure and 4200. HYDROGENATION;COAL; 
LIGNKTE;PEAT;WOOD:CATALYSTS;SODIUM COMPOUNDS; 
POTASSIUM COMPOUNDS;ALUMINIUM;IRON;TIN 

0 2 ~ 9  DESTRUCTIVE HYDROGENATION. (%0 

I n % e r n a % i o n a l  H ~ d r o g e n a % i o n  Pa%en%s Co .  L % d . ) ,  
French Pa%en% 793~I08. 16 Jan 1936. 

Impregna%ion wi%h aqueous solu%ions of 
soluble compounds of Fe or Coy e.g., FeCl2, 
FeS04, or Co ni%ra%e. HYDROGENATION:LIGNITE; 
CARBONACEOUS MATERIALS;CATALYSTS;HIGH 
TEMPERATURE;IRON CHLORIDES;IRON SULFATES;COBALT 
NITRATES;COAL 

02450 CATALYSTS FOR DESTRUCTIVE 
HYDROGENATION. French Pa%en% 793,436. 24 
Jan 1936. 

Sulfides of Mo or W. HYDROGENATION;CATALYSTS; 
MOLYBDENUM SULFIDES;TUNGSTEN SULFIDES; 
PRGDI~TiON;CHEMICAL PREPARATION;COAL 

02451 DESTRUCTIVE HYDROGENATION. French 
Pa%en% 793~464. 25 Jan 1935. 

Use of lead or lead ccmpouffds as ca%al~s%s. 
HYDROGENATION;CARBONACEOUS MATERIALS;COAL; 
BITUMINOUS COAL;CATALYSTS;LEAD;LEAD COMPCUNDS; 
LEAD OXIDES;LEAD SULFIDES;LEAD NITRATES; 
OXALATES;ACETATES;HALIDES;CHROMIUM OXIDES 

02452 DESTRUCTIVE HYDROGENATION. Vieu, C. 
Bri±ish Pa%en% 442,023. ~0 Jan 1936. 

Alkali or alkaline ear%h me%als as 
ca%al~s%s. HYDROGENATION;COAL TAR;TAR;PITCHES; 
LIGNITE;CATALYSTS;ALKALI METALS;ALKALI METAL 
COMPOUNDS;ALKALINE EARTH METALS;ALKALINE EARTH 
METAL COMPOUNDS 

02453 HYDROGENATION UNDER PRESSURE. French 
Pa%en% 793,799. 31 Jan 1936. 

Use of Pb or Pb compounds wi%h HsSO~, 
sulfates, ace%it acid~ formic acid, or sulfonic 
acids as ca%alys%. HYDROGENATION;CARBONACEOUS 
MATERIALS;CATALYSTS;LEAD;LEAD COMPOUNDS; 
SULFURIC ACID;SULFATES;ACETIC ACID;FORMIC ACID; 
SULFONIC ACIDS 

02454 HYDROGENATING CARBONACEOUS MATERIALS. 
French Pa%en% 794,437° 17 Feb 1936. 

Use of germanium sulfides, oxides, 
hydroxides, halides, or oxaIa%es as ca%alys%s 
in hydrogena%ion of carbonaceous me%oriels. 
HYDROGENATION;CARBONACEOUSMATERIALS;GERMANIUM 
SULFIDES;GERMANIUM OXIDES;GERMANIUM COMPOUNDS; 
HALIDES;OXALATE$;CATALYSTS;HYDROXIDES 

02455 DESTRUCTIVE HYDROGENATION. Krauch, C.; 
Pier, M.; Simon, W. German(FRG) Pc%on% 
626,i71. 21 Feb 1936. 

Use as ca%al~s%s of elemen%s of 3rd or 4%h 
group, ac%ive C~ or SiOz in first s%age; use as 
ca%alys%s of Co, Mo~ W, or their compounds in 
second s%age; 4500 and 200 a%m pressure. COAL; 
COAL TAR;ASPHALTS;HYDROGENATION;CATALYSTS; 
ACTIVATED CARBON;SILICON OXIDES;COBALT~ 
MOLYBDENUM;TUNGSTEN;TUNGSTEN COMPOUNDS; 
MOLYBDENUM COMPOUNDS~COBALT COMPOUNDS;HIGH 
PRESSURE;HIGH TEMPERATURE 

02456 DESTRUCTIVE HYDROGENATION. French 
Pa%en% 794~936. 28 Feb 19~6. 

Use of iron sulfide as ca%al~s%. 
CARBONACEOUS MATERIALS;HYDROGENATION;CATALYSTS; 
IRON SULFIDES 

02457 DESTRUCTIVE HYDROGENATION. French 
Pa%en% 795,349. ii Mar 1936. 

H~drogena%ion of carbonaceous ma%erials 2% 
high tempera%ures using a halogen~ along wi%h 
Mn, Fe, N; or Co or %heir compounds as 
ca%al~s%s. CARBONACEOUS MATERIALS;HYDROGENATION; 
CATALYSTS;HALOGENS;INORGANIC ACIDS;MANGANESE; 
MANGANESE COMPOUNDS;IRON;IRON COMPOUNDS;NICKEL; 
NICKEL COMPOUNDS;COBALT;COBALT COMPOUNDS;OXIDES; 
HYDROXIDES;SULFIDES;CARBONATES;ALKALI METALS; 
ALKALINE EARTH METALS 

02458 DESTRUCTIVE HYDROGENATION. French 
Paten% 795~375. 12 Mar 1936. 

Halogen as ca%alys%; 380 %0 4800 and 100 %0 
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500 atm p r e s s u r e .  CARBONACEOUS MATERIALS; 
HYDROGENATION;HALOGENS;SULFATES;SULFITES; 
PHOSPHATES;ALKALI METAL COMPOUNDS;ALKALINE 
EARTH METAL COMPOUNDS;HIGH PRESSURE;HIGH 
TEMPERATURE 

02459 CATALYTIC HYDROGENATION. B r i t i sh  
Patent 444,779. 27 Mar 1936. 

Use o f  i r o n  s u l f i d e  c a t a l y s t ;  470 o ,  
CATALYSIS;HYDROGENATION;CARBONACEOUS MATERIALS; 
IRON SULFIDES;LIQUID PRODUCTS;HYDROCARBONS; 
PRODUCTION;MINERAL OILS;HIGH TEMPERATURE 

02460 TREATING CARBONACEOUS MATERIALS WITH 
HYDROGENATING GASES. B r i t i sh  P a t e n t  446,114. 
24 Apt 1936. 

Germanium o r  germanium compounds as 
cata lys ts .  CARBONACEOUS MATERIALS;HYDROGENATION; 
HYDROCARBONS;PRODUCTION;OILS;GERMANIUM; 
GERMANIUM COMPOUNDS 

02461 HYDROGENATION. V iew,  C. B r i t i s h  
P a t e n t  4 4 6 , 4 9 4 .  28 Apr  1936. 

H y d r o g e n a t i o n  o f  s o l i d  f u e l s  f o l l o w i n g  
activation by h e a t i n g  in  the  p resence  of b a s i c  
r e a g e n t s  c o n s i s t i n g  of a l k a l i  o r  a l k a l i n e  e a r t h  
me ta l s~  t h e i r  o x i d e s ,  c a r b o n a t e s  o r  h y d r o x i d e s .  
HYDROGENATION;SOLID FUELS;LIGNITE;COAL;PEAT; 
ALKALI METALS;ALKALI METAL COMPOUNDS;ALKALINE 
EARTH METALS;ALKALINE EARTH METAL COMPOUNDS; 
OXIDES;CARBONATES;HYDROXIDES;AMMONIA 

02462 DESTRUCTIVE HYDROGENATICN. French 
Patent 797,911. 6 May 1936. 

Use o f  s u l f u r  c o m p o u n d s  t o  t r e a t  
carbonaceous m a t e r i a l s  p r i o r  t o  h y d r o g e n a t i o n .  
CARBONACEOUS MATERIALS;HYDROGENATION;HYDROGEN 
SULFIDES;CARBON SULFIDES;ORGANIC SULFUR 
COMPOUNDS;THIOUREA:THIOLS;ETHERS 

02463 DESTRUCTIVE HYDROGENATIEN. B r i t i s h  
P a t e n t  447,210. 14 May 1936. 

P r e v e n t i o n  o f  c o r r o s i o n  o f  a p p a r a t u s  i n  
p r e s e n c e  o f  c o r r o s i v e  ha logens  by a d d i t i o n  o f  
s u l f a t e s  o r  s u i f i t e s  o f  a l k a l i  o r  a l k a l i n e  
earth metals o r  Zn. HYDROGENATION;CARBONACEOUS 
MATERIALS;EQUIPMENT;CORROSION PROTECTION; 
HALOGENS;SULFATES;SULFITES;ALKALI METAL 
COMPOUNDS;ALKALINE EARTH METAL COMPOUNDS;COAL; 
MOLYBDENUM OXIDES;LIQUID PRODUCTS;SOLIDS; 
GASEOUS PRODUCTS 

0 2 4 6 4  HYDROGENATING DISTILLABLE CARBONACEOUS 
MATERIALS SUCH AS COAL OR MINERAL OILS. Pier, 
M.; Simon, W.; Kroenig, W. (to Standard-I.G. 
Co.). US P a t e n t  2,087,648. 20 J u l  1936. 

Use of Ni or Co iodides and Mo sulfide as 
catalysts. CARBONACEOUS MATERIALS;HYDROGENATION; 
COAL;MINERAL OILS;GASOLINE;PRODUCTION;HIGH 
TEMPERATURE;MEDIUM PRESSURE;CATALYSTS;NICKEL 
IODIDES;COBALT IODIDES;MOLYBDENUM SULFIDES 

02465 HYDROGENATING CARBONACEOUS MATERIALS. 
( t o  I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. 
L t d . ) .  B r i t i s h  P a t e n t  4 5 0 , 4 7 3 .  20 Ju l  1936. 

C o n v e r s i o n  o f  c o a l  t o  l i q u i d  p r o d u c t s  by 
s p r a y i n g  w i t h  HCI9 m i x i n g  w i t h  Fe t r e a t e d  w i t h  
NaOH r e a c t e d  w i t h  H at 4300 ( g 7 . s g  c o n v e r s i o n ) .  
COAL;HYDROGENATION;CATALYSTS;MANGANESE;IRON; 
NICKEL;COBALT;COBALT COMPOUNDS;IRON COMPOUNDS; 
NICKEL COMPOUNDS;MANGANESE COMPCUNDS; 
HYDROCHLORIC ACID;SODIUM HYDROXIDES;LIQUID 
PRODUCTS 

02466 DESTRUCTIVE HYDROGENATION OF COAL AND 
OTHER SOLID CARBONACEOUS MATERIALS. Krauch, 
C.; Pier, M. ( to  I .  G. Farbenind). 
German(FRG) P a t e n t  6 3 3 , 1 8 5 .  2 1 J u [  1936.  

Use o f  me ta l  s u l f i d e s  o t h e r  than  Mo 
s u l f i d e s .  COAL;HYDROGENATION;CARBONACEOUS 
MATERIALS;SULFIDES;CATALYSTS 

02467 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. L t d . ) .  

F rench Pa ten t  8 0 0 , 9 7 1 .  23 Jul  1936. 
H y d r o g e n a t i o n  o f  c a r b o n a c e o u s  m a t e r i a l s  in 

p resence  o f  s i l i c i c  compounds.  HYDROGENATION; 
CARBONACEOUS MATERIALS;SILICON COMPOUNDS; 
SILICON OXIDES;GELS;FLUORINE;HYDROFLUORIC ACID; 
METALS 

02468 HYDROGENATING COAL, ETC. P i e r ,  M. ;  
Enge l ,  B . ;  Kroen ig~  W. ( t o  I .  G. F a r b e n i n d . ) ,  
German(FRO) P a t e n t  633 ,82~ .  8 Aug 1936. 

T r e a t m e n t  under  p r e s s u r e  in  p resence  o f  
NH40H s o l u t i o n  o f  HzMoO 4. COAL;HYDROGENATION; 
AMMONIUM COMPOUNDS;HYDROXIDES;MOLYBDIC ACID; 
CATALYSTS;OILS 

02469 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. L t d . ) .  
B r i t i s h  P a t e n t  452~429. 20 Aug 1936. 

P r o d u c t i o n  o f  b e n z i n e s  f rom m i d d l e  o i l s  
c o n t a i n i n g  pheno ls  by fractionation and 
h y d r o g e n a t i o n  a t  370 to  440 ° in p resence  o f  Mo 
and Zn c a t a l y s t .  HYDROGENATION;BENZINE; 
PRODUCTION;CATALYSTS;MOLYBDENUM COMPOUNDSIZINC 
COMPOUNDS;TUNGSTEN SULFIDES;OILS 

02470 HYDROGENATING CARBONACEOUS MATERIALS. 
( t o  I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. 
L t d . ) .  F rench P a t e n t  804 t094 .  15 Oct 1936. 

Recovery  o f  o i l y  c o n s t i t u e n t s  f rom r e s i d u e s  
f rom d e s t r u c t i v e  h y d r o g e n a t i o n  by h e a t i n g  
r e s i d u e s  in p resence  o f  hot  f used  m e t a l s  and 
a l l o y s .  HYDROGENATION;COAL;CARBONACEOUS 
MATErIALS;STEAM;HIGH TEMPERATURE;METALS;ALLOYS; 
OILS;PRODUCTION 

02471 HYDROGENATING COAL. Weissgerber, H.; 
Schulzke, I . ;  Weissgerber, U.; Kaffer, H. ( to  
Ges. fuer Teerverwertung m. b. H.). 
German(FRG) P a t e n t  638~637. 20 Nov 1936. 

Use o f  t e t r a h y d r o n a p h t h a l e n e  t o  i n c r e a s e  
degree  o f  h y d r o g e n a t i o n .  COAL;HYDROGENATION; 
TETRALIN 

02472 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. L t d . ) .  
B r i t i s h  Pa ten t  4 5 7 , 1 9 8 .  23 Nov 1936. 

I m p r e g n a t i o n  o f  s o l i d  c a r b o n a c e o u s  m a t e r i a l s  
pr ior  to  h y d r o g e n a t i o n  w i t h  aqueous s o l u t i o n s  
of s o l u b l e  compounds o f  F e  or f i n e l y  d i v i d e d  Fe 
p l u s  a d i s s o l v e d  base.  HYDROGENATION; 
CARBONACEOUS MATERIALS;IRON COMPOUNDS;IRON; 
ALKALI METAL COMPOUNDS 

02473 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. L t d . ) .  
B r i t i s h  Pa ten t  4 5 7 , 2 1 1 .  24 Nov 1936. 

Use o f  c a t a l y s t s  c o n s i s t i n g  o f  Pb o r  Pb 
compounds and ha logen  o r  H h a l i d e ;  use o f  PbCI z 
and CCi4.  HYDROGENATION;CARBONACEOUS MATERIALS; 
CATALYSTS;LEAD;LEAD COMPOUNDS;HALOGENS;COAL; 
LEAD CHLORIDES;HIGH PRESSURE;HIGH TEMPERATURE; 
CARBON TETRACHLORIDE;LIQUID PRODUCTS 

02474 CATALYTIC HYDROGENATION OF MATERIALS 
SUCH AS COAL AND OIL MIXTURES. Pier, M.; 
Simon, W.; Grassl, G. ( to  Standard-I.G. Co.). 
US Paten t  2~100 ,354 .  30 Nov 1936.  

At 200 t o  700oC and >20 atm us ing  g r a n u l a r  
Al, magnalium, or Al bronze. COAL;OILS;MIXTURES; 
HIGH TEMPERATURE;MEDIUM PRESSURE;CATALYSTS; 
PARTICLES;ALUMINIUM;BRONZE;HYDRDGENATION 

02475 HYDROGENATING CARBONACEOUS MATERIALS. 
P i e r ,  M.; K r o e n i g ,  W. ( t o  I .  G. F a r b e n l n d . ) .  
German(FRG) Pa ten t  6 3 9 , 8 4 2 .  14 Dec 1936. 

Halogen o r  S compounds o f  s o l i d  m e t a l l o i d s  
o r  o f  NH4 as c a t a l y s t s ;  compounds o f  P, Se, Tel  
As,  Sb, S i ,  Z r ,  and B as c a t a l y s t s .  
CARBONACEOUS MATERIALS;HYDROGENATION;COAL;COAL 
TAR;OILS;LUBRICANTS;CATALYSTS;HALOGENS;SULFUR 
COMPOUNDS;PHOSPHORUS COMPOUNDS;SELENIUM 
COMPOUNDS;TELLURIUM COMPOUNDS;ARSENIC COMPOUNDS; 
ANTIMONY COMPOUNDS;SILICON COMPOUNDS;ZIRCONIUM 
COMPOUNDS;BORON COMPOUNDS;AMMONIUM COMPOUNDS 
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02476 HYDROeENATIO~. (to International 
H y d r o g e n a t i o n  Patents Co. Ltd.). F r e n c h  
P a t e n t  8068743. 25 Dec 1936. 

Treatment of distillabIe carbonaceous 
mat~ri~[s with hydrogenating gases in presence 
of catal~ts composed of Pb salts of organic 
acid~ otheF than o[eate. HYDROGENATION; 
C~O~]ACEOUg HATERIALS;CATALYSTS;LEAD COMPOUNDS 

02477 HYDROGENATING FUELS. Varga, J. (%0 
Deutsche Gold- und Silber-Scheideans%al% vorm. 
Roessler). German(FRO) Paten% 6 3 9 , 7 6 2 .  24 
Dec 1936. 

Me or W catal~s%; high pressure and high 
temoerature. HYDROGENATION;MOLYBDENUM;TUNGSTEN; 
CATALYSTS;SULFUR;HYDROGEN SULFIEES;COAL 

02479 HYDROGENATING CARBONACECUS MATERIALS. 
(to International Hydrogenation Patents Co. 
Ltd.). British Paten% 458,856. 28 Dee 1956. 

Ca%aIvsts comprising preformed Pb salts of 
HC~H or of organic sulfonic acids; 460 ° and 
200 arm pressure. HYDROGENATION;CARBONACEOUS 
MATE~rALE;PHENOLS;SULFUR COMPOUNDS;OXYGEN 
COMPOUNDS;CATALYSTS;LEAD COMPOUNBS;FORMATES~ 
SULFONATES;PHOSPHATES;LIQUID PRODUCTS;ASPHALTS; 
SULFON!C ACIDS:COAL 

02479 DESTRUCTIVE HYDROGENATION. Rapopor%, 
1.5. Khim. Tverd. Tepl.; B: S67-81(19~7). 

HYdrOGENATIOn;REVIEWS 

02480 ACYION OF AQUEOUS ALKALI ON A 
BITUMINOUS COAL. Kasehagen, L. Ind. Eng. 
C h e ~ . ;  29: 600--4(19~7). 

Treatment with NaOH solutions (N %o I00~) at 
250 to 400 ° and from 20 io 50 hr. prior %0 
h~dre~enatio~; MoS~ as ca%al~s%. COAL; 
BITUMINOUS COAL~AQUEOUS SOLUTIONS;CATALYSTS; 
HYDROGENATiOn;SODIUM HYDROXIDES;HIGH 
TEMPERATURE;MOLYBDENUM SULFIDES 

02451 CATALYTIC HYDROGENATION OF PHENOLIC OIL 
IN LOW-TEMPERATURE TAR. IV. EFFECT OF 
CATALYSTS ON THE COMPOSITION OF HYDROCARBONS 
FO~MED. Andes S. J. Soc. Chem. Ind., Japan; 
40= 85-g(1937). 

Use of Me oxide, Ni=O~, and  I as ea%al~s%s; 
addition e~ S %0 Me oxide %0 increase gasoline 
c o n t e n %  and naphthalene hydrocarbons. 
HYDRUGENAT[ON;flILS;CO@~ TAR;PHENOLS;CATALYSTS; 
HYDROCAR50NS;PRODUCTION;HIGH TEMPERATURE;HIGH 
PRESSURE~MDLYBDENUM OXIDES;NICKEL OXIDES;IODINE; 
G~SOLINE;HYNTHET!C FUELS 

02482 HYDROGENATION OF LOW-TEMPERATURE TAR BY 
LAHOEATORY-SCALE CONTINUOUS PLANTS. If. 
RESULTS OF SOME EXPERIMENTS. Ando, S. J. 
Soc. Chem. Ind., Japan; 40: 124--5(1927). 

Production of gasoline by hydrogenation of 
tar 24 480 ~ asd 200 a%m. COAL TAR;HYDROGENATION; 
GASOLINE;HIGH TEMPERATURE;HIGH PRESSURE; 
SYNTHETIC FUELS;PRODUCTION 

02483 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. Andes S. J. Fuel Soc. 
Japan; 16: 2!-~0(19~7). 

Produciion o f  gasoline, kerosene s and heavy 
oil. HYDRCGENAT!ON;AUTOCLAVES;CATALYSTS; 
GASOLINE;KEROSENE;OILS;TAR;PRODUCTION 

02484 GASES OF HYDROGENATION AND OF 
PYROLYSIS. Puchkov, P.V. Khim. Tverd. Topl.; 
~:  502-8(19~7). 

COAL;HYDROGENATION;PYROLYSIS;HYDROCARBONS; 
GASEOUS PRODUCTS 

02~85 HYDROGENATION OF SOUTH AFRICAN COALS. 
Petrick~ A.J.; Gaigher~ B.; Groenwoud~ P. J. 
Chem. Met. M i n i n g  Soc. S. Africa; 38: 122-- 
44(1937). 

A~ 95 %0 i00 aim and 4500C using MeSa 
catalyst. C~AL;HYDRHGENATION;SOUTH AFRICA; 

MOLYBDENUM SULFIDES;CATALYSTS;MEDIUM PRESSURE; 
HIGH TEMPERATURE 

02488 INFLUENCE OF SULFUR ON THE 
HYDROGENATION OF LOW-TEMPERATURE TAR. Winter, 
H.; Free, G.; Monnig, H. Brenns%.-Chem.; 18: 
320-3( 1937 ) • 

(NH4)aMo04 on alumina gel as ca%al~s%; HzWO ~ 
or Cr20 s as ca%al~s±. COAL TAR;HYDROGENATION; 
SULFUR;CATALYSTS 

02487 STATUS OF COAL BENEFICIATION. Lameck, 
P.; Nierhaus, H. S%ahi Risen; 57: 1041-- 
8( 1 9 3 7  ). 

Comprehensive general review. REVIEWS; 
BIBLIOGRAPHIES;COAL;DESULFURIZATION; 
HYDROGENATION;COKE;RESEARCH PROGRAMS 

02488 HYDROGENATIONs WITH SPECIAL REFERENCE 
TO PRODUCTS OBTAINABLE. Williams, F.A. Oil 
ColoRr Trades J.; 92: 1859--61(1937). 

HYDROGENATION;COAL;CHEMICAL REACTIONS 

02489 FIXED SOLID CATALYST FOR PRESSURE 
HYDROGENATION (OF COAL). Pier~ M. O e I ,  
Kohle, Erdoel~ Teer; 13: 916--20(1937). 

S%ud~ of various phases as catalysts, 
%empera%ure~ pressures s refining and con%an% of 
high boiling materials. HYDROGENATION;CATALYSTS; 
COAL 

02490 CONTINUOUS HYDROGENATION OF COAL. I. 
DEVELOPMENT OF A LIQUID--PHASE PLANT. Booths 
N.; Williams, F.A. J. Ins±. Fuel; ii: 42-- 
9(1937). 

C o a l - i n - o i l .  COAL PASTES;COALIHYDROGENATION; 
INDUSTRIAL PLANTS;DESIGN;OILS 

02491 DEVELOPMENT OF A PLANT ON A SEMILARGE 
SCALE FOR HYDROGENATING TAR OILS AND PRIMARY 
BITUMENS FROM BITUMINOUS COALS. Ruhl, G. 
Bergbau; 50: 289-98, $0S-9(1937). 

Hydrogenation in both vapor and liquid 
phases. COAL TAR;HYDROGENATION;BITUMINOUS COAL 

02492 HYDROGENATION OF THE COMPONENTS OF THE 
ALEKSANDRIISKII BROWN COAL. Vaisel'berg, K.B. 
Khim. Tverd. Topl.; 8: 232-46(1937). 

Bitumen, humic acids, and residual c o a l  
u s i n g  FeO 3 and MoS 2 ca%al~s%s. COAL; 
HYDROGENATION;BITUMENS;HUMIC ACIDS;iRON OXIDES; 
MOLYBDENUM SULFIDES;CALCIUM OXIDES;CHEMICAL 
REACTION KINETICS 

02495 TAR AS A FUEL. King, J.G.; Cawle~, 
C.M. J. Inst. Fuel; i0: 48--5!(1937). 

COAL TAR;CRACKING;HYDROGENATION;SYNTHETIC 
FUELS;PRODUCTION 

02494 HYDROGENATION OF COAL AND PRIMARY TAR. 
Bar%helot, C. Genie Civil; 110: 197-- 
202(1937). 

Bergius process. HYDROGENATION;COAL;COAL TAR; 
BERGIUS PROCESS 

02495 HYDROGENATION OF COALS AND OF BROWN 
COALS. I-IV. Mayor s Y. Rev. Indus%rielle; 
67: 20I-4~ 238-408 271--48 309--10(1937). 

BROWN COAL;COAL;HYDROGENATION;BERGIUS 
PROCESS;PATENTS;REVIEWS 

02496 U.S. BUREAU OF MINES EXPERIMENTAL 
PLANT. S%orch, H.H.; Hits%, L.L.; Golden, 
P.L.; Pinkel~ I.I-; Boyer~ R.L.; Schaeffer~ 
J.R.; Kallenberger, R.H. Ind. Eng. Chem.~ 29: 
1377--80(1937). 

Design and opera%ion of plan% for ¢on%inuous 
h~drogena%ion of coal. INDUSTRIAL PLANTS;COAL; 
HYDROGENATION;DESIGN;OPERATION 

02497 HYDROGENATION. Sinna%%~ F.S.; King~ 
J.G.; MacFarlane~ ~. Ind. Eng. Chem.; 29: 
133-40(1937). 

Plan% opera%ion for hydrogenation of British 
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bituminous coals;  p r o d u c t i o n  of g a s o l i n e .  
HYDROGENATION;COAL;BITUMINOUS COAL;INDUSTRIAL 
PLANTS;COAL TAR;CATALYSTS;GASOLINE;PRODUCTION 

02498  HYDROGENATION TESTS ON CANADIAN COAL. 
Warren, T.E.; Gilmore, R.E. Ind. Eng. Chem.; 
29: 353-8(1937). 

Descript ion of equipment and method 
developed at Fuel Research Labs. of  Canadian 
Dept. o f  Mines. COAL;HYDROGENATION;BITUMINOUS 
COAL;EQUIPMENT 

02499 COAL HYDROGENATION. COMPARISON OF 
HYDROGENATION PRODUCTS OF COAL AND OIL. Pier, 
M. Ind. Eng. Chem.; 29: 140-5(1937). 

Cata ly t i c  des t ruc t i ve  hydrogenation of coals 
and  t a r s  i n  Germany w i t h  c o n v e r s i o n  a lmos t  
e n t i r e l y  t o  l o w - b o i l i n g  p r o d u c t s .  COAL; 
HYDROGENATION;TAR;LIQUID PRODUCTS;CATALYSTS; 
OILS;PRODUCTION 

02500 HYDROGENATION 0F CHINESE COALS. 
Hsiao, C.C.; Lo~ C.L. J .  Chem. Eng. China; 4: 
2 4 8 - 5 4 ( 1 9 3 7 ) .  

N o n c a t a l y z e d  h y d r o g e n a t i o n  a t  4 5 0 o c  and 290 
arm.  COAL;HYDROGENATION;CHINA;HIGH TEMPERATURE; 
HIGH PRESSURE;COAL TAR 

02501 COAL HYDROGENATION. CHEMISTRY. 
Storch, H.H. Ind. Eng. Chem.; 29: 1367- 
71( 1937 ) .  

Critical review of physical and chemical 
factors including rank of coal, nature of 
solvent~ type of catalyst, agitation, 
temperature, and pressure. COAL;HYDROGENATION; 
CHEMISTRY;REVIEWS 

02502 HYDROGENATION OF LOW-TEMPERATURE TAR 
UNDER VARIOUS CONDITIONS. N i n t e r ~  H. Chem. 
Ztg . ;  51: 136(1937). 

C o n v e r s i o n  o f  l o w - t e m p e r a t u r e  tar f rom 
b i t u m i n o u s  c o a l  i n t o  h i g h - q u a l i t y  m o t o r  f u e l  by 
d e s t r u c t i v e  h y d r o g e n a t i o n .  HYDROGENATION;COAL 
TAR;BITUMINOUS COAL;SYNTHETIC FUELS;PRODUCTICN; 
PHENOLS 

02503 COAL BENEFICIATION AND MOTOR-FUEL 
SUPPLY. H e r r m a n n ,  P. Tee r  u. B i t u m e n ;  35 :  
2 8 1 - 6 ( 1 9 3 7 ) ,  

D i s c u s s i o n  w t i h  r e s p e c t  t o  f u t u r e  in  
Germany .  SYNTHETIC FUELS;CARBONIZATION; 
HYDROGENATION;COAL;PRODUCTION 

0 2 5 0 4  RESEARCHES ON HYDROGENATION CARRIED OUT 
AT THE FUEL RESEARCH STATION. S i n n a t t ,  F . S . ;  
W i l l i a m s ,  F . A . ;  C a w l e y ,  C.M.  Compt.  Rend.  
17me. C o n g r .  C h i m . ,  I n d . ,  P a r i s ;  S e p - O c t :  4 7 6 -  
8 6 ( 1 9 3 7 ) .  

COAL:HYDROGENATION;RESEARCH FROGRAMS;REVIEWS 

02505 CONTINUOUS HYDROGENATION OF COALS. 
Isobe, H. ;  Yendo ,  Y . ;  I t o ,  K. B u l l .  I n s t .  
P h y s .  Chem. R e s e a r c h  ( T o k y o ) ;  1E: 1 3 4 1 -  
53(  1 9 3 7  ) .  

V a p o r - p h a s e  r e h y d r o g e n a t i o n  o f  h y d r o g e n a t e d  
oils; behavior of stainless steel reaction 
v e s s e l .  PILOT PLANTS;COAL;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE 

02506 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  
B r i t i s h  P a t e n t  459,268. 5 Jan 1937.  

T r e a t m e n t  of solid c a r b o n a c e o u s  materials 
p r i o r  t o  d e s t r u c t i v e  h y d r o g e n a t i o n  w i t h  S i n  
one of s e v e r a l  forms; formation of liquid 
p r o d u c t s  by d e s t r u c t i v e  h y d r o g e n a t i o n  a t  250 
a t e .  p r e s s u r e  a t  450o.  HYDROGENATION; 
CARBONACEOUS MATERIALS;SULFUR;HIGH PRESSURE; 
AUTOCLAVES;HIGH TEMPERATURE;LIQUID PRODUCTS 

02507 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  
B r i t i s h  P a t e n t  4 6 0 , 1 5 1 .  22 Jan 1937 .  

C o n v e r s i o n  of m i d d l e  o i l s  ( e n d  b . p .  3 2 5 -  

3500 )  i n t o  b e n z i n e s  by t r e a t i n g  3 0 - 5 0 ~  o f  c r u d e  
m a t e r i a l  w i t h  h y d r o g e n a t i n g  gases  a t  3 5 0 - 4 5 0  ° 
i n  presence o f  c a t a l y s t s ;  s u l f i d e s  o f  N i ,  Co, 
r e ,  Zn, Mn. HYDROGENATION;BENZINE;PRODUCTION; 
CATALYSTS;HIGH TEMPERATURE;MOLYBDENUM;TUNGSTEN; 
NICKEL SULFIDES;COBALT SULFIDES;IRON SULFIDES; 
ZINC SULFIDES;MANGANESE SULFIDES;OILS 

02508 CATALYTIC HYDROGENATION OF COAL, ETC. 
( t o  I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  
L t d . ) .  F r e n c h  P a t e n t  8 0 7 , 9 2 9 .  25 Jan 1937.  

Use o f  h a l o g e n  a c i d ,  n o n m e t a l l i c  h a l o g e n  
compounds ,  Zn,  Fe, o r  Sn and t h e i r  compounds as 
c a t a l y s t s .  COAL;HYDROGENATION;CATALYSTS;TAR; 
ASPHALTS;PETROLEUM;HALOGENS;HALOGEN COMPOUNDS; 
ZINC COMPOUNDS;IRON COMPOUNDS;TIN COMPOUNDS 

02509 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  
F r e n c h  P a t e n t  8 0 9 , 3 9 8 .  2 Mar 1937 .  

Impregnation of carbonaceous materials 
before destructive hydrogenation by solutions 
of compounds of Mo or W or both; hydrogenation 
at 300-500o and 100-1000 arm. HYDROGENATION; 
CARBONACEOUS MATERIALS;MOLYBDENUM COMPOUNDS; 
TUNGSTEN COMPOUNDS;HIGH TEMPERATURE;HIGH 
PRESSURE 

02510 L IQUID  HYDROCARBONS. Pier,  M.; 
Kroenig, W.; Simon, W. ( t o  In te rna t iona l  
Hydrogenation Patents Co. L t d . ) .  Canadian 
P a t e n t  3 6 4 , 7 5 1 .  16 Mar 1937 .  

T r e a t m e n t  o f  b i t u m i n o u s  coax w i t h  d i l u t e  
HzS04 c o n t a i n i n g  d i i s o p r o p y l n a p h t h a l e n e s u l f o n i c  
a c i d  and NH4 m o l y b d a t e  and a d d i t i o n  t o  heavy  
o i l  f rom c o a l ;  a d d i t i o n  o f  C L I o .  CARBONACEOUS 
MATERIALS;COAL;HYDROGENATION;HIGH TEMPERATURE; 
CARBON TETRACHLORIDE;LIQUID PRDDUCTS;SULFONIC 
ACIDS 

02511 HYDROGENATING CARBONACEOUS MATERIALS. 
Krauch, C.; Pier ,  M. ( t o  Standard-I ,  G. Co.).  
US Patent 2,115t336. 26 Apr 1937. 

R e a c t i o n  w i t h  H a t  200 t o  700oc a t  >20 arm 
i n  p r e s e n c e  o f  c a t a l y s t  c o n t a i n i n g  c o m b i n e d  S. 
CARBONACEOUS MATERIALS;CATALYSTS;MOLYBDENUM 
OXIDES;ZINC OXIDES;MAGNESIUM OXIDES; 
HYDROGENATION 

02512 MOTOR FUEL. W e i s s g e r b e r ,  H . ;  
S c h u l z k e ,  I . ;  W e i s s g e r b e r ,  U. ;  K s f f e r ~  H. ( t o  
f u r  T e e r v e r w e r t u n g  G. m. b . H . ) .  German(FRG) 
P a t e n t  6 4 4 t 2 9 7 - 8 .  28 Ap t  1937.  

H y d r o g e n a t i o n  o f  c r u d e  b e n z i n e  p r o d u c e d  in  
carbonization of brown coal is carried out at 
350 ° and 110 atm in  p r e s e n c e  o f  a c t i v e  C. COAL; 
BENZINE;BROWN COAL;CARBONIZATION;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;ACTIVATED CARBON; 
CATALYSTS;COAL TAR 

02513 HYDROGENATING CARBONACEOUS MATERIALS. 
French  P a t e n t  8 1 2 , 1 6 0 .  1 May 1937 .  

R e a c t i o n  t e m p e r a t u r e  r e g u l a t e d  by H o r  o i l  
v a p o r  i n t r o d u c e d  i n t o  r e a c t i o n  chamber .  COAL; 
HYDROGENATION;HYDROGEN;OILS;VAPORS;TEMPERATURE 
DEPENDENCE 

02514 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  
F r e n c h  P a t e n t  8129218 .  3 May 1937 .  

CaSO 4,  Ca a l u m i n s t e ,  o r  Nl compound 
c a t a l y s t s .  COAL;HYDROGENATION;CALCIUM SULFATES; 
CALCIUH OXIDES:ALUMINIUM OXIDES;CATALYSTS; 
NICKEL COMPOUNDS;TAR;OILS 

02515 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. L t d . ) .  
B r i t i s h  P a t e n t  465 ,413 .  5 May 1937.  

P r o d u c t i o n  o f  h y d r o c a r b o n s  by t r e a t m e n t  o f  
d l s t i l l a b l e  c a r b o n a c e o u s  m a t e r i a l s  v l t h  
h y d r o g e n a t i n g  g a s e s  a t  above  300 ° and above 20 
a t m . ;  use o f  AgzCrO~, CuOt and compounds o f  
m e t a l s  o f  7 t h  and  8 t h  g r o u p s  as  c a t a l y s t s .  
HYDROGENATION;CARBONACEOUS MATERIALS;HIGH 
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TEMPERATURE;HYDROCARBONS;PRODUCTION;MEDIUM 
PRESSURE;CATALYSTS;BROWN COAL;COAL 

0251e DESTRUCTIVE HYDROGENATION. (%o 
lnte?naticna~ H~drogena%ion Patents Co. Ltd.). 
French Patent 47~511. 24 Ma~ 1937. 

Carbonaceous materials impregnated with Fe 
h~drate a~d alkaline solution. CARBONACEOUS 
MATEPIALS;L[GNITE;IRON COMPOUNDS;HYDRATES;BASES; 
SOLUTIONS;HYDROGENATION 

02517 CATALYTIC HYDROGENATION OF CARBONACEOUS 
MATERI~LS, ETC. (to I.G. Farbenindustrie). 
British Patent 466,609. 1Jun 1937. 

Catalysts of b|eaching earths %hat do no% 
give ~ell~-like mass b~ treatment with liquid 
swellin~ aDent for i hr.; e.g.~ Florida ear%h~ 
Fu|le?'s eerth~ Beidelli%e, Nontronite~ etc.. 
CATALYSTS;HYDROGENATION;CARBONACEOUS MATERIALS; 
FULLERS EA~TH;MINERALS;MONTMORILLONITE;AMMONIA 

02518 DESTRUCTIVE HYDROGENATION OFSOLID 
CARBONACEOUS MATERIALS. (to International 
H y d r o g e n a t i o n  Patents Co. Lid.). British 
Paten~ ~57,117. !i Jun 1937. 

U~e of Mo and/or W compounds in solution as 
ca%aly~%s; sulfide ores of Mo o r  W are v e r y  
~uitable. HYDROGENATION;CARBONACEOUS MATERIALS; 
CATALYSTS;MOLYBDENUM COMPOUNDS;TUNGSTEN 
COMPOUNDS 

02519 DESTRUCTIVE HYDROGENATION OF COALS~ 
TARS, M!NE~AL OILS~ ETC. Pier~ M.; Simon~ W.; 
Kroe~i~, W. {to !. G. Farbenind.). 
German(FRG) Paten~ 646~405. 12 J u n  1937. 

U~e of CI, Dr, or I compounds o f  V~ Me, or W 
a~ catal~ts. COAL;HYDROGENATION;COAL TAR; 
LUERICA~TS;CATALYSTS;VANADIUM CHLORIDES; 
MOLY~OENUM CHLORIDES;TUNGSTEN CHLORIDES; 
V~AD!UM BROMIDES;MOLYbDENUM BROMIDES;TUNGSTEN 
ERDMIDES;VANAD!UM IODIDES;MOLYBDENUM IODIDES; 
TUNGSTEN IODIDES;MINEEAL OILS 

02520 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS SUBSTANCES. P i e r ,  M.; Simon, W. 
( t o  i. G. Farbnind.). German(FRG) Paten% 
6~6,47V. I~ Jun 1957. 

U~ of Ge or Ge compounds in association 
with halogen or halide of H as catalyst. 
CArbONACEOUS MATERIALS;HYDROGENATION;CATALYSTS; 
GErMaNIUM;GERMaNIUM COMPOUNDS;HALOGENS;HALIDES 

02521 EXTRACTS AND HYDROGENATION PRODUCTS OF 
CO~L, ETC. (%o i. G. Farbenind.). French 
Patent 814~699. 28 Jun 19~7. 

Prevention of pol~merization~ ccndensa%ion~ 
or oxide%ion by addition of h i g h  molecular 
weich~ organic or organometallic compounds. 
COAL;HYD~OGENATION~PEAT;PYR!DINES;FIPERIDINES; 
~UINOLINES;AMINES;AMIND ACIDS;PHENOLS;QUINONES; 
TH!OLS;VAPO~ CONDENSATiON;OXIDATION; 
POLYMERIZATION 

02522 EXTRACTS FROM FUELS SUCH AS COAL, 
LIGNITE~ OR PE~T. Po%%, A.; Broche~ H. US 
Patent 2,1Z3,380. IZ Jul 1937. 

Solid fuels boiled with organic solvents a% 
>!00 at~ amd ~0 to 4!50C, filtered. COAL; 
LIG~ITE;PEAT;HYDROGENATiON;FILTRATION;H!GH 
TEMPERATUrE;HIGH PRESSURE;ORGANIC SOLVENTS; 
BOILING 

02523 HYDrOGENATiON CATALYSTS. Brown~ C.L. 
( t o  Standard I. G. Co.). US Patent 2~123~623. 
12 Jul 19~7. 

P r e p a r a t i o n  by precipitating pol~ulfide of 
meIal o f  groups V, Vi~ or VII from aqueous 
solution and heating %0 ZSO to 600°C. COAL; 
CATaLYSTS;HYDROGENATION;CHEMICAL PREPARATION; 
PRECIPITAtION;SULFIDES;METALS;HEATING;HIGH 
TEMPERATURE;AOUEOUS SOLUTIONS 

02524 MATERIAL FO~ REMOVING SULFUR FROM 
GASES. Pus%, F.C. (%o Compagnie des 

p r o d u i t s  c h i m i q u e s  e% c h a r b o n s  a c ~ i f s  E d o u a r d  
Urbain). US Pa±en% 2,124~260. 19 Jul 1937. 

Iron oxide deposited on lava foam. GASES; 
DESULFURIZATION;IRON OXIDES;LAVA;FOAMS;COATINGS 

02525  DESTRUCTIVE HYDROGENATION OF COAL, ETC. 
Pier, M.; Kroenig, W.; Simon, W. (%o I. G. 
Farbenind.). German(FRG) Patent 648,130. 2 
Aug 193Y. 

Hydrogenation of coal, tars, mineral oils in 
presence of catalyst that is added in  a finely 
divided form after the material has been heated 
%0 the reaction temperature. COAL;HYDROGENATION; 
COAL TAR;CATALYSTS;MINERAL OILS 

02526 LIQUID FUELS. (%o I. G. 
Farbenindus%rie). British Paten% 470,072. 5 
Aug 1937. 

Addition of stabilizers %0 products of 
hydrogenation of coal %0 prevent 
solidification. COAL;HYDROGENATION;RESIDUES; 
RESINS;ASPHALTS;PYRIDINES;QUINOLINES; 
PIPER!DINES;AMINES;PHENOLS;PYROGALLOL;QUINONES; 
ADDITIVES;LIQUID PRODUCTS 

02527 DESTRUCTIVE HYDROGENATION OF COAL, ETC. 
(%0 International Hydrogenation Patents Co. 
Ltd.). French Paten% S16~955. 21 Aug I937. 

Using catalysts of Zn ace%ate or formate 
with halogen compounds. COAL;HYDROGENATION; 
CATALYSTS;ZINC COMPOUNDS;ACETATES;PEAT; 
CHLORINATED ALIPHATIC HYDROCARBONS;SULFUR 
CHLORIDES;AMMONIUM COMPOUNDS;CHLORIDES 

02528 DESTRUCTIVE HYDROGENATION OF COAL~ ETC. 
(%0 International Hydrogenation Patents Co. 
Ltd.). French Patent 816~954. 21 Aug 1937. 

Pretreatment of coal with oxidizing agents 
(air at 200o; NO at 700; or Cl a% 20 to VOO). 
COAL;HYDROGENATION;OXIDATION;AIR;CHLORINE; 
NITROGEN OXIDES 

02529 DESTRUCTIVE HYDROGENATION OF COALS, 
TARS~ MINERAL OILS~ ETC. Pier~ M.; Simons W. 
(%o I. G. Farbenind.). German(FRG) Paten% 
6509087-8. 13 Sap 1937. 

Temperature 7~000C, pressure a± least 50 
atm~ catalyst containing B or B compound. COAL; 
TAR;MINERAL OILS;HYDROGENATION;CATALYSTS;BORON; 
BORON COMPOUNDS 

02530 DESTRUCTIVE HYDROGENATION. (to 
International Hydrogenation Patents Co. L%d.)o 
British Patent 472,354. 22 Sap 1937. 

Continuous production of hydrocarbons of 
high b o i l i n g  point from hydrogenation of coal 
paste containing oil having an upper b.p. of 
300oc; residues recycled. COAL;HYDROGENATION; 
COAL PASTES;OILS;BOILING POINTS;RESIDUES; 
AMMONIUM COMPOUNDS;MOLYBDATES 

02531 HYDROGENATING COAL~ ETC. (%o 
International Hydrogenation Patents Co. Ltd.). 
French Patent 818,742. 2 Oct 1937. 

Oils mixed with alkali metal or NH4 salts, 
heated, then mixed with coal for h~drogena%ion. 
COAL;HYDROGENATION;OILS;AMMONIUM COMPOUNDS; 
ALKALI METAL COMPOUNDS;HEATING;MIXTURES 

02532 CATALYSTS FOR DESTRUCTIVE 
HYDROGENATION~ ETC. (%0 I. G. 
Farbenindus%rie). British Paten% 473~082. 6 
Oct 1937. 

Preparation of catalysts of carrier 
impregnated with oxides~ suIfides, carbona±esg 
formates, ace%a%es~ or oxala%es of Me, W, Cr, 
V~ Zn~ Sn, Pb~ Fe~ Co~ or Ni. CHEMICAL 
REACTIONS;COAL;HYDROGENATION;CATALYSTS;PATENTS; 
CHEMICAL PREPARATION;MOLYBDENUM COMPOUNDS; 
TUNGSTEN COMPOUNDS;CHROMIUM COMPOUNDS;VANADIUM 
COMPOUNDS;ZINC COMPOUNDS;TIN COMPOUNDS;LEAD 
COMPOUNDS;IRON COMPOUNDS;COBALT COMPOUNDS; 
NICKEL COMPOUNDS;OXIDES;SULFIDES;CARBONATES; 
ACETATES;OXALATES;HYDROGEN;HYDROGEN SULFIDES; 
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CARBON SULFIDE3 

02533 DESTRUCTIVE HYDROGENATION. Fujikawa, 
S. B r i t i s h  P a t e n t  4 7 3 , 1 0 7 .  6 O c t  1 9 3 7 .  

U s i n g  p a s t e  made o f  a q u e o u s  s o l u t i o n s  o f  
meta l  s a l t s  ( Z n C l z ) .  COAL;HYDROGENATION;COAL 
PASTES;AQUEOUS SOLUTIONS;ZINC CHLORIDES 

02534 DESTRUCTIVE HYDROGENATION AND CRACKING 
PROCESSES. P i e r ,  M.; Simon,  W.; J a c o b ,  P. 
( to  I .  G. Farbenind.). German(FRG) Patent 
6 5 1 , 4 7 3 .  15 Oct  1 9 3 7 .  

C a t a l y s t s  s u p p o r t e d  on c a r r i e r s  p r e t r e a t e d  
w i t h  H a t  h i g h  t e m p e r a t u r e  and p r e s s u r e .  COAL; 
TAR;MINERAL OILS;HYDROGENATION;CATALYSTS; 
HYDROCARBONS;CRACKING;MOLYBDENU~ COMPOUNDS;HIGH 
TEMPERATURE;HIGH PRESSURE;ACTIVATED CARBON 

02535 MOTOR FUEL. Uhde, F ; P f i r r m a n n ,  T.W. 
F r e n c h  P a t e n t  8 1 9 , 6 5 9 .  23 Oct 1937 .  

P r e p a r a t i o n  by h y d r o g e n a t i o n  o f  c a r b o n a c e o u s  
m a t e r i a l s  and a d d i n g  o i l s  r i c h  i n  H. SYNTHETIC 
FUELS;COAL;HYDROGENATION;LIGNITE;HYDROGEN; 
ADDITIVES;OILS;PRODUCTION 

02536 DESTRUCTIVE HYDROGENATION. ( to  
Internat ional Hydrogenation Patents Co. L td . ) .  
F r e n c h  P a t e n t  8 1 9 , 8 9 6 .  28 Oct 1 9 3 7 .  

At 7250  a tm and  a b o v e  4 0 0 n C .  COAL; 
HYDROGENATION:HIGH PRESSURE;HIGH TEMPERATURE 

02537 DESTRUCTIVE HYDROGENATION. ( t o  
Internat ional  Hydrogenation Patents Co. L td . ) .  
F r e n c h  P a t e n t  820,591. 15 Nov 1 9 3 7 .  

At >200 aim and above  300oc ;  d e h y d r o g e n a t i o n  
step. COAL;HYDROGENATION;OILS;DEHYDROGENATION; 
HIGH PRESSURE;HIGH TEMPERATURE 

02538 DESTRUCTIVE HYDROGENATION OF COALS, 
TARS, MINERAL OILS, ETC. Pier, M.; Simon, W. 
( to  I .  G. Farbenind.). German(FRG) Patent 
6 5 4 , 0 2 4 .  I 0  Dec 1937. 

Catalysts of metal halides with metal of the 
6th p e r i o d i c  g r o u p  o r  t h e i r  compounds .  COAL; 
COAL TAR;MINERAL OILS;CATALYSTS;HYDROGENATION; 
IRON CHLORIDES;MOLYBDENUM OXIDES 

02539 DESTRUCTIVE HYDROGENATICN. ( to  
Internat ional  Hydrogenation Patents Co. L td . ) .  
F r e n c h  P a t e n t  8 2 2 , 3 0 6 .  28 Dec 1937.  

At 300 to  5000C u s i n g  c a t a l y s t s  o f  s u l f i d e s  
and oxides of W, Mo, and V. CARBONACEOUS 
MATERIALS;HYDROGENATION;ASPHALTS;CATALYSTS;HIGH 
TEMPERATURE;TUNGSTEN OXIDES;MOLYBDENUM OXIDES; 
VANADIUM OXIDES;TUNGSTEN SULFIDES;MOLYBDENUM 
SULFIDES;VANADIUM SULFIDES 

02540  TREATMENT OF COAL FOR THE PRODUCTION OF 
POWER MATERIALS. Thau,  A. Z. Ver. Deut. 
Ing.;  82: 129-38(1938). 

28 r e f e r e n c e s .  COAL;DISTILLATION;SYNTHESIS 
GAS;PRODUCTION;METHANOL;COAL TAR;HYDROGENATION 

02541 NEW COAL-UTILIZATION METHODS. 
N e u w i r t h ,  F. O s t e r r .  I n g .  A r c h i t e k t .  V e r . ;  90 :  
1 9 6 - 2 0 1 ( 1 9 3 8 ) .  

COAL GASIFICATION;COAL:HYDROGENATION;SOLVENT 
EXTRACTION;FISCHER-TROPSCH SYNTHESIS 

02542  RECENT ADVANCES IN HIGH-PRESSURE AND 
HIGH-TEMPERATURE ENGINEERING FOE HYDROGENATION 
OF COAL. Utida, S. J. Fuel Soc. Japan; 17: 
85-6(1938). ( In  Engl ish). 

COAL;HYDROGENATION;HIGH PRESSURE;HIGH 
TEMPERATURE;REVIEWS 

0 2 5 4 3  ACTION OF HYDROGEN UPON COAL. III. 
DEVELOPMENT OF A SMALL-SCALE LIQUID-PHASE 
CONTINUOUS PLANT. Booth, N. ;  Williams, F . A . ;  
K i n g ,  J . G .  D e p t .  S e i .  I n d .  R e s e a r c h  ( B r i t . ) ,  
Fue l  R e s e a r c h ,  Teeh.  P a p e r ;  No. 44, ( 1 9 3 8 ) .  

COAL;HYDROGENATION;PILOT PLANTS 

02544  ANNUAL REPORT OF RESEARCH AND 

TECHNOLOGIC WORK ON COAL, FISCAL YEAR 1937. 
Fieldner, A.C. U. S. Bur. Mines, C i rc . ;  No. 
6992 ,  ( 1 9 3 8 ) .  

I n c l u d e s :  c o a l  h y d r o g e n a t i o n ,  e f f e c t s  o f  
v e h i c l e  in  c o a l  h y d r o g e n a t i o n ,  and a n a l y t i c a l  
methods  f o r  c o a l  h y d r o g e n a t i o n  p r o d u c t s .  COAL: 
HYDROGENATION;RESEARCH PROGRAMS;CLEANING; 
REVIEWS:COLLOIDS:ELECTROLYTES 

02545 DIESEL FUEL MIXTURES FROM BITUMINOUS 
COAL TAR OIL. Kolbel, H. Oel, Kohle, 
Erdoel, Teer; 14: 1042-9(1938). 

U s i n g  m i x t u r e s  o f  c o a l  t a r  o i l  and K o g a s i n  
I I .  BITUMINOUS COAL;COAL TAR;HYDROGENATION; 
PRODUCTION;SYNTHETIC FUELS 

02546 HYDROGENATION-CRACKING OF TARS. 
N e w s [ l ,  H .E .  D e p t .  S c i .  I n d .  R e s e a r c h ;  4 8 :  
5 5 p . (  1938  ) .  

At 7500C,  HO c a t a l y s t ;  a t  4500C,  No o x i d e  
c a t a l y s t .  COAL TAR;HYDROGENATION;PHENOLS; 
AROMATICS;MOLYBDENUM OXIDES;CATALYSTS;ACTIVATED 
CARBON;HIGH TEMPERATURE;PRODUCTION 

02547 MOTOR FUELS FROM LOW-TEMPERATURE TARS. 
W i e c l a w e k ,  B. P r z e m y s l  N a f t o w y ;  13:  5 5 3 -  
8 ( 1 9 3 8 ) .  

COAL TAR;SYNTHETIC FUELS;HYDROGENATION; 
MOLYBDENUM;CATALYSTS;GASOLINE;PRODUCTION; 
DISTILLATION 

02548 HYDROGENATION OF COAL IN FRANCE. 
Helm, J. Chem. t i s t y ;  32: 155-8(1938). 

C a t a l y z e d  h y d r o g e n a t i o n  in  l i q u i d  phase  a t  
450 t o  500oc  and 200 atm.  COAL;HYDROGENATION; 
FRANCE;COAL PASTES;HIGH TEMPERATURE;HIGH 
PRESSURE;HYDROCARBONS;GASEOUS PRODUCTS;GASOLINE; 
RESIDUES;CATALYSTS;POWDERS 

02549 THERMAL REACTION AND HYDROGENATION OF 
COAL. IV. INVESTIGATIONS ON THE COURSE OF 
REACTION AT LOW TEMPERATURE (SHORT REACTION 
PERIOD). Morikawa, K.; Okamura, T.; Abe, R. 
J. Soc. Chem. Ind.,  Japan; 41: 43i-4(1938). 

Up t o  400 ° f o r  29 min u s i n g  SnCI z as 
c a t a l y s t .  COAL;HYDROGENATION;HIGH TEMPERATURE; 
TIME DEPENDENCE;CATALYSTS;TIN CHLORIDES 

02550 THERMAL REACTION AND HYDROGENATION OF 
COAL. V. INVESTIGATION ON THE COURSE OF 
REACTION AT LOW TEMPERATURE (LONG REACTION 
PERIOD). Morikawa, K.; Yamagata t K.; Abe, R. 
J. Soc. Chem. Ind., Japan; 41: 434-6(1938). 

Up t o  356 ° f o r  484 min u s i n g  SnCl z as 
c a t a l y s t .  COAL LIQUEFACTION;HIGH TEMPERATURE; 
TIME DEPENDENCE;CATALYSTS;TIN CHLORIDES;COPPER 
CHLORIDES 

02551 CATALYSTS FOR THE HYDROGENATION OF 
FUSHUN COAL. V I I I .  SEARCH FOR INORGANIC 
CATALYSTS. Abe, R . ;  H u z i k a w a ,  S . ;  K a k u t a n i ~  
T . ;  Okamura ,  T. J .  Soc.  Chem. I n d . ,  J a p a n ;  41:  
4 1 7 - 1 9 ( 1 9 3 8 ) .  

When F u s h u n  c o a l  was  u s e d ,  Z n C l z ,  S n C I z ,  
C ~ O H ) z  , ZnCI z + N i C I ~ ,  Co(OH)z + C u z C I z t  MgCIz 
X 6 HzO, F e C l z ,  FeCla  X 6 HzO , ZnS, ZnSO,~ 
ZnCrO 4. When Lynn t a r  was used ,  C u z C i z ,  Z n C l z ,  
Z n C l t - - M o O ] - - W O ~ - - V z O s ,  MoSz~ MOO3, SnC! z X 2 
HzO, CoClz  X 6 HtO , C u z C l z ,  VzOs, MnOz, Fez03 ,  
F e ( O H ) ] ,  FeCl$ X 6 HzO ' FeC|z~ and WOa. COAL; 
COAL TAR;HYDROGENATION;HIGH TEMPERATURE;MEDIUM 
PRESSURE;CATALYSTS;ZINC CHLORIDES;TIN CHLORIDES; 
COBALT HYDROXIDES;NICKEL CHLORIDES;COPPER 
CHLORIDES;MAGNESIUM CHLORIDES;IRON CHLORIDES; 
ZINC SULFIDES;ZINC SULFATES;ZINC COMPOUNDS; 
CHROMIUM OXIDES;MOLYBDENUM OXIDES;TUNGSTEN 
OXIDES;VANADIUM OXIDES;MOLYBDENUM SULFIDES; 
COBALT CHLORIDES;COPPER CHLORIDES;MANGANESE 
OXIDES;IRON OXIDES;IRON HYDROXIDES 

02552 CATALYSTS FOR THE HYDROGENATION OF 
FUSHUN COAL. IX .  RESEARCH ON METALLIC 
CHLORIDE CATALYSTS. Abet R.; Huzlkawa~ S.; 
K a k u t a n i ,  T . ;  Sug i yama ,  K. J .  Soc.  Chem. 
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Ind., Japan; 41 :  41Cr-21(1958). 
CdClz, NICIz, and MoCI a are promo%ers of 

CuCI z c~tal~st: SnCI a Es excelle~% ca%al~s% 
while ZnCI 2 end CuCI a are poor ca%al~s%s in %he 
hydrogenation Of Fushun coal. COAL; 
KYD~OGENATION;CADMIUM CHLORIDES;NICKEL 
CHLO~IOES;PRONOTERS;CATALYSTS;CCPPER CHLORIDES; 
T!~ CHLORIDES;ZINC CHLORIDES 

0fib55 EXPERIMENTS ON THE CONTINUOUS 
HYDROGENATION OF COAL. Booih, N.; Williams, 
F.A. J. Inst. Fuel; II: 493-502(19~8). 

180 to 850 a~m and Sn(OH)a caial~%. COAL; 
HYDROGENATION;PiLOT PLAHTS:CATALYSTS;TIN 
HYDROXIDES:HIGH PRESSURE;PRESSURE DEPENDENCE; 
TEMP~RATUHE DEPENDENCE;HIGH TEMPERATURE;COAL 
PASTES 

02554  CATALYTIC HYDROGENATION OF PHENOLIC OIL 
IN LOW-TEHPEHATURE TAR. V. EFFECT OF 
HYDROGENATING CONDITIONS UPON THE COMPOSITION 
OF THE HYDROCARBONS FORMED. Ando, S. J. 
Soc. Che~. Ind., Japan: 41: 126-9(1938). 

NH~ mol~bdate~ MoS~ ÷ S, or MoO~; 425 %0 
499o; 50 to I00 a%m pressure. HYDROGENATION; 
COAL TAH;PHENULS~HYDROCARBUNS;PRUDUCTIUN; 
AMMONIUM COMPOUNDS;MOLYBD~TES;MOLYBDENUM OXIDES; 
SULFUr;HIGH TEMPERATURE;HiGH PRESSURE 

02555  HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPeraTURE TAR. X. COMPARISON OF TARS FROM 
~[TUMi~UUS COAL AND LIGNITE. Ando, S. J. 
Soc. Che~, l~d.~ Japan: 41: 411-12(1938). 

A~ 450 ~o 4650  and gl5 %0 230 a%mospheres 
pressure u~g MoO~ as a ca%al~s%. BITUMINOUS 
COAL;COAL TAR;LiGNITE:HYDROGENATION;HIGH 
TEMPErATUrE;HIGH PHESSU~E:CATALYSTS;NOLYBDENUM 
OXIDEg;PEODUCTION;GASOL~NE;COMPARATIVE 
EV~LIJRTIO~$:CO~L 

02656 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. Ando, S. J .  Soc. Chem. 
Ind., Japan~ 4!: 292-~(1938). 

At 466 ~o 4?2 ° and 200 a%mospheres pressure 
using a eatalys% consis%ing of pumice 
impragDa%ed wi%h NH~ th~omol~bda%e. COAL TAR; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
C~TALYSTS;AMHONIUH COMPOUNDS;SULFUR COMPOUNDS; 
MOLYBDENUM OXIDES 

025~7 PROCESS OF POTT AND BROCHE FOR PRESSURE 
EXT~ACTZON AND HYDROGENATION OF COAL. Sander, 
A. Tear u. B~%umen: 36: 269--?I(1538). 

COAL;HYDROGE~ATION:PDTT AND BROCHE PROCESS: 
SOLVENT EXTRACT£O~ 

0255~ NE~ GERMAN PLANT FOR THE HYDROGENATION 
OF COAL BY THE PROCESS OF POTT AND BROCHE. 
Gillet. A.C. Rev. Universelle Mines; 14: 653- 

Involve~ dissoluiion of c o a l  in a solvent. 
CO~L:HYDROGENAT[ON~POTT AND BROCHE PROCESS; 
AQUEOUS SOLUTIONS;SOLVENTS;HIGH PRESSURE;GERMAN 
WOrK 

02559 COAL HYDROGENATION INDUSTRY AND ITS 
FUTURE. Kite, G. Chem. Ray.: 4: 291- 

COAL;HYDROGENATION;REVIEWS 

02560 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. VIII. COMPARISON OF LOW- 
TEMPERATURE TARS CARBONIZED AT DIFFERENT 
TEMPERATURES. Ando, S.; Usiba~ T. J. Soc. 
Chem. Ind., Japan: 41: 315--16(1938). 

HYDROGENATION:COAL TAR;HIGH TEMPERATURE; 
TEMPERATURE DEPENDENCE 

02561 HYDROGENATION OF VARIOUS TARS AND OILS. 
Ando, S. J. Fuel. Soc. Japan; 17: 33-- 
42C l s 3 a ) .  

In 2 r e a c t i o n  chambers i n  series, ca%al~s% 
o~ NH4 thiomcl~bdate~ also h~drogenation of 
middle o i l s  using mol~bdic oxide ca%al~s%. 

MINERAL OILS;SHALE OIL;HYDROGENATION;AMMONIUM 
COMPDUNDS;CATALYSTS;MOLYBDATES;MOLYBDENUM 
OXIDES 

02562 HIGH-PRESSURE HYDROGENATION OF LO~-- 
TEMPERATURE TAR. IX. COMPARISON OF FRACTIONS 
FROH LOW--TEMPERATURE TAR. Ando, S.; Usiba~ T. 
J. Soc. Chem. Ind°~ Japan; 41: $90--I(1938). 

A% 4 5 4  ° and 464 ° and i00 a%m. pressure usin 
MoO 3 as ca%alys%. TAR;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE;CATALYSTS;MOLYBDENUM 
OXIDES;PRODUCTION;GASOLINE;AROMATICS 

02563 HYDROGENATION OF COAL AND COAL-TAR OILS 
UNDER TURBULENT FLOW CONDITIONS. Morgan~ G.T.: 
Ver~ard, J.T. J. Sea. Chem. Ind.: 57: 152-- 
62( 1938 ). 

Coal in an%hracence oil; 200 a%m pressure; 
5 6 0 0 .  COAL:COAL TAR:TURBULENT FLOW: 
HYDROGENATION;HIGH TEMPEHATURE~HIGH PRESSURE; 
TUBES 

02564 ADVANCES IN COAL RESEARCH AND 
TECHNOLOGY. Fieldner, A.C.; Rice~ W.E. 
Mining Congr. J.: 24: No. 2 ,  50--2(i938). 

COAL;RESEARCH PROGRAMS;REVIEWS;HYDROGENATION 

02565 STUDIES PERTAINING TO THE CATALYTIC 
HYDROGENATION OF PYROLYTIC TARS. Smi%h~ H.M.; 
Rall~ H.T.: Grandone, R. U.S. Bur. Mines. 
Tech. Paper; 587: 36p.(19~8). 

Using Pc, Pd~ Ni~ and Co ca%al~s%s. COAL TAR: 
HYDROGENATION;CATALYSTS;NAPHTHALENE;PLATINUM~ 
PALLADIUM;NICKEL;COBALT 

02566 HIGH-PRESSURE HYDROGENATION OF VARIOUS 
TARS. II. hYDROGENATION OF VARIOUS TARS AND 
OILS IN A CONTINUOUS PLANT. Ando~ S. J. 
Soc. Chem. Ind.~ Japan; 41: 215-!7(1938). 

A% 470 %0 490oC and 200 A%m using NH 4 
%hiomol~bda%e ca%al~s%. COAL TAR:OILS; 
HYDROGENATION;HIGH TEMPERATURE;AMMONIUM 
COMPOUNDS;CATALYSTS;HIGH PRESSURE;GASOLINE; 
PRODUCTION;MOLYBDENUM OXIDES;SULFUR COMPOUNDS; 
HYDROCARBONS;PRODUCTION 

0 2 5 6 7  HIGH--PRESSURE HYDROGENATION OF VARIOUS 
TARS. III. HYDROGENATION OF MIDDLE OILS 
OBTAINED BY THE HYDROGENATION OF VARIOUS TARS 
AND OILS. J. See. Chem. Ind., Japan: 247~ 
8(1938). 

COAL TAR;OILS;HYDROGENATION;GASOLINE; 
PRODUCTION;FRACTiONATION;HYDROCARBONS 

02568 DESTRUCTIVE HYDROGENATION. (%0 
In%erna%ional Hydrogena%ion Pa%en%s Co. L%d.). 
Bri%ish Pa%en% 477~944. i0 Jan 1938o 

Grea%er %han 250 a%m pressure: sulfides and 
oxides of heav~ me%als (W, Me, V~ and Re) as 
ca%alys%s. CARBONACEOUS MATERIALS;HYDROGENATION; 
ASPHALTS;CATALYSTS;HIGH PRESSURE;TUNGSTEN 
OXIDES;MOLYBDENUM OXIDES:VANADIUM OXIDES; 
RHENIUM OXIDES;TUNGSTEN SULFIDES;MOLYBDENUM 
SULFIDES;VANADIUM SULFIDES;RHENIUM SULFIDES 

02569 DESTRUCTIVE HYDROGENATION OF COAL. 
(%0 I. S. Farbenind.). German(FRG) Pa%en% 
656~Z64. 5 Feb 1958. 

Ca%al~zed h~drogena%ion of coal and oil 
produc% of par%iele size <10 u. COAL: 
HYDROGENATION;COAL pASTES:CATALYSTS;PARTICLES; 
PARTICLE SIZE:OILS 

02570 CATALYTIC CONVERSION OF MATERIALS SUCH 
AS COAL~ OILS, AND TARS. Pier~ M.; Simon~ W.; 
Kroenig~ W. (to S%andard--I.G. Co.). US 
Pa%en% 2,1917156. 20 Feb 1938o 

Tree%men% wi%h excess ~ree H a% 250 %o 700oc 
and >50 a%m using nonbasic ¢a%al~s% and 
admix%ure of acidic subs%ante %o neu%ralize 80~ 
of produc%s of basic reac%ion. COAL; 
HYDROGENAIION:TAR;OILS;HIGH TEMPERATURE;MEDIUM 
PRESSURE;CATALYSTS 
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02571 DESTRUCTIVE HYDROGENATION. ( t o  
In te rna t iona l  Hydrogenation P a t e n t s  Co. L t d . ) .  
B r i t i s h  Patent 481,141. 7 Mar 1 9 3 8 .  

Coal pastes mixed with Sn oxalate and NH,CI, 
heated with H at 250 atm to 460oc. COAL; 
HYDROGENATION;COAL PASTES;TIN COMPOUNDS; 
OXALATES;AMMONIUM COMPOUNDS;CHLORIDES;HIGH 
TEMPERATURE;HIGH PRESSURE;CATALYSTS 

02572 HYDROGENATING CARBONACEOUS MATERIALS. 
( to  I n te rna t i ona l  Hydrogenation Patents Co. 
L t d . ) .  French Patent 825,687. lO Mar 1938. 

Passing over metal compounds of  high 
c a t a l y t i c  a c t i v i t y  and in  f o rm  o f  s p h e r e s  o r  
R a s c h i g  r i n g s .  CARBONACEOUS MATERIALS; 
HYDROGENATION;CATALYSTS;MOLYBDEKUM OXIDES;ZINC 
OXIDES;MAGNESIUM OXIDES;HIGH TEMPERATURE;COLUMN 
PACKING;SPHERES 

02573 L IQUID HYDROCARBONS. ( to  
In te rna t iona l  Hydrogenation Patents Co. L t d . ) .  
F r e n c h  P a t e n t  8 2 5 , 6 8 2 .  10 Mar 1938.  

H y d r o g e n a t i o n  o f  p r o d u c t s  f rom d i s t i l l a t i o n  
o f  c a r b o n a c e o u s  m a t e r i a l s  i n  l i q u i d  phase  in  
p r e s e n c e  o f  W s u i f i d e v  o r  m i x t u r e  o f  m o l y b d i c  
a c i d v  ZnO, and MgO; 50 atm p r e s s u r e ;  200 t o  
400 o. HYDROCARBONS;PRODUCTION;LIQUID PRODUCTS; 
CARBONACEOUS MATERIALS;DISTILLATION;TUNGSTEN 
SULFIDES;MOLYBDIC ACID;ZINC OXIDES;MAGNESIUM 
OXIDES;HIGH TEMPERATURE;HIGH PRESSURE; 
HYDROGENATION 

02574 HYDROGENATING FUELS, ETC. Krauch, C.; 
P i e r ,  M. ( t o  I .  G. F a r b e n i n d . ) .  German(FRG) 
P a t e n t  657,703. 11 Mar 1938.  

At 5500C and 200 aim u s i n g  W o r  W compounds 
with Mo as c a t a l y s t .  COAL;WOOD;PEAT; 
HYDROGENATION;CATALYSTS;TUNGSTEN;TUNGSTEN 
COMPOUNDS;MOLYBDENUM;HIGH TEMPERATURE;HIGH 
PRESSURE 

02575 DESTRUCTIVE HYDROGENATICN. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  
British P a t e n t  481~875 .  15 Mar 1938 .  

Coa l  p a s t e s  m ixed  w i t h  Sn o x a l a t e  and NH4CI,  
r e a c t e d  w i t h  H at  460oc u n d e r  250 a tm;  h a l o g e n  
removed w i t h  Ca (OH)z .  COAL;COAL PASTES; 
HYDROGENATION;CALCIUM HYDROXIDES;TIN COMPOUNDS; 
OXALATES;AMMONIUM COMPOUNDS;CHLORIDES;HIGH 
TEMPERATURE;HIGH PRESSURE;CHEMICAL REACTIONS; 
CATALYSTS 

02576 HYDROGENATION OF CARBONACEOUS 
MATERIALS. Fischer, E . ;  Skoda~ F. F r e n c h  
P a t e n t  8 2 6 , 0 8 1 .  22 Mar 1938.  

800oc  and 5000 aim 9 no c a t a l y s t .  COAL;COKE; 
CHARCOAL;HYDROGENATION;VERY HIGH PRESSURE; 
LIQUID PRODUCTSIHYDROCARBONS 

02577 DESTRUCTIVE HYDROGENATION. ( t o  I .  G. 
F a r b e n i n d u s t r i e ) .  B r i t i s h  P a t e n t  4 8 2 , 4 3 1 .  
29 Mar 1938.  

o r  v a r i o u s  f r a c t i o n s  w i t h  a p p r o p r i a t e  
t e m p e r a t u r e ~  p r e s s u r e ,  and c a t a l y s t .  
CARBONACEOUS MATERIALS;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE;AROMATICS 

02578 DESTRUCTIVE HYDROGENATION. F r e n c h  
P a t e n t  826~454 .  31 Mar 1938.  

C a t a l y t i c  h y d r o g e n a t i o n  o f  e x t r a c t i o n  
p r o d u c t s  at  h i g h  t e m p e r a t u r e  and p r e s s u r e  u s i n g  
c a t a l y s t s  of F e ,  Fe o x i d e ,  o r  Fe h y d r a t e ,  
l i m o n i t e  o r  b a u x i t e  d e c o m p o s i t i o n  r e s i d u e s .  
CARBONACEOUS MATERIALS;SOLIDS;HYDROGENATION; 
HIGH TEMPERATURE;HIGH PRESSURE;IRON;IRON OXIDES; 
IRON COMPOUNDS;HYDRATES;MINERALS 

02579 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. ( t o  I n t e r n a t i o n a l  
H y d r o g e n a t i o n  P a t e n t s  Co.  L i d . ) .  F r e n c h  
P a t e n t  827~024 .  14 Ap t  1938 .  

R e a c t i o n  t e m p e r a t u r e  c o n t r o l l e d  by 
i n t r o d u c t i o n  o f  c o o l i n g  a g e n t  i n t o  r e a c t i o n  
v e s s e l .  CARBONACEOUS MATERIALS;COAL; 

HYD~OGENATION;COULING;COOLANTS;TEMPERATURE 
DEPENDENCE 

02580 HYDROGENATION OF COAL DISTILLATION AND 
EXTPACTION PRODUCTS. Moehrle, E. ( t o  A k t . -  
Ges. f u e r  S t e i n k o h l e v e r f l u s s i g u n g  und 
Steinkohleverdlung).  German(FRG) P a t e n t  
6 5 9 , 2 3 3 .  28 Apr 1938. 

Hydrogenation of products from d i s t i l l a t i o n  
and e x t r a c t i o n  o f  coa [  a t  p r e s s u r e s  above  100 
a t m .  COAL;DISTILLATION;HYDROGENATION;SOLVENT 
EXTRACTION;HIGH PRESSURE;SULFUR;CATALYSTS; 
SYNTHETIC FUELS;PRODUCTION 

02581 HYDROGENATING BITUMINOUS MATERIALS. 
( to  In te rna t iona l  Hydrogenation Patents Co. 
L t d . ) .  F r e n c h  P a t e n t  8 2 7 , 6 0 0 .  28 Apt  1938 .  

P r e l i m i n a r y  e x t r a c t i o n  u s i n g  C6H6~ t h e n  
u s i n g  d e c a -  o r  t e t r a h y d r o n a p h t h a l e n e  o r  
h y d r o g e n a t e d  a n t h r a c e n e  at  7300oC and 150 
kg/cm 2 p r e s s u r e .  COAL;BITUMINOUS COAL; 
HYDROGENATION;SOLVENT EXTRACTION;BENZENE; 
ANTHRACENE;HIGH TEMPERATURE;HIGH PRESSURE; 
TETRALIN 

02582 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co.  L t d . ) .  
B r i t i s h  P a t e n t  4 8 4 9 1 3 2 -  2 May 1938.  

T r e a t m e n t  w i t h  NO, t h e n  Sn o x a l a t e t  NH,CI s 
and H at  450 ° end 250oc .  COAL;BITUMINOUS COAL; 
HYDROGENATION;NITROGEN OXIDES;CHEMICAL 
REACTIONS;TIN COMPOUNDS;OXALATES;AMMONIUM 
COMPOUNDS;CHLORIDES;CATALYSTS;HIGH TEMPERATURE 

02583 CATALYTIC HYDROGENATION. B r i t i s h  
P a t e n t  484,127. 2 May 1938.  

At 350oC in l i q u i d  phase  u s i n g  c a t a l y s t  o f  
MoOa, ZnO, and MgO. CARBONACEOUS MATERIALS; 
HYDROGENATION;COAL TAR;HIGH TEMPERATURE; 
CATALYSTS;MOLYBDENUM OXIDES;ZINC OXIDES; 
MAGNESIUM OXIDES;HYDROCARBONS;PRODUCTION 

02584 TRANSFORMING CARBONACEOUS MATERIALS. 
Pier,  M.; Simony W.; Jacob~ P. ( t o  I .  G. 
F a r b e n i n d . ) .  German(FRG) P a t e n t  6 5 9 , 9 2 5 .  13 
May 1938.  

U s i n g  c a t a l y s t s  c o n s i s t i n g  o f t  o r  h a v i n g  
p r e s e n t  as c a r r i e r ,  masses c o n t a i n i n g  SiOz~ 
m e t a l s  o r  m e t a l  compounds p r e v i o u s l y  t r e a t e d  
w i t h  F o r  HF. CARBONACEOUS MATERIALS;CATALYSTS; 
HYDROGENATION;SILICON OXIDES;HYDROFLUORIC ACID; 
FLUORINE;CHEMICAL REACTIONS;METALS 

02585 EFFECTING CATALYTIC REACTIONS SUCH AS 
DESTRUCTIVE HYDROGENATION OF COALS, TARS OR 
OILS,  ETC. P i e r ,  M.;  Slmon~ W.; Jacob~ P. 
( t o  S t a n d a r d - I . G .  C o . ) .  US P a t e n t  2 , 1 5 9 , 5 1 1 .  
23 May 1938.  

U s i n g  a m e t a l  s u l f i d e  c a t a l y s t .  COAL;COAL 
TAR;HYDROGENATION;HIGH TEMPERATURE;MEDIUM 
PRESSURE;CATALYSTS;METALS;SULFIDES 

02585 CATALYTIC HYDROGENATION OF CARBONACEOUS 
MATERIALS. ( t o  I n t e r n a t i o n a l  H y d r o g e n a t i o n  
P a t e n t s  Co.  L t d . ) .  B r i t i s h  P a t e n t  4 8 6 , 4 9 2 .  
3 Jun 1938.  

U s i n g  r e a c t i o n  c o o l i n g  a g e n t s ,  H~ N, CHQ, 
o i l s ,  o i l y  c o a l  p a s t e s .  CARBONACEOUS MATERIALS; 
HYDROGENATION;COOLING;CATALYSTS;CHEMICAL 
REACTION KINETICS;TEMPERATURE DEPENDENCE; 
HYDROCARBONS;PRODUCTION;HYDROGEN;NITROGEN; 
METHANE;COAL PASTES;OILS 

02587 DESTRUCTIVE HYDROGENATION. 
German(FRG) P a t e n t  6 6 1 , 0 0 3 .  10 Jun 1938. 

At 250 t o  500oc  a t  h i g h  p r e s s u r e  u s i n g  
m e t a l l i c  v e s s e l s  a c t i v a t e d  o c c a s i o n a l l y  w i th  
iod ine  or iod ine  compounds. PITCHES;COAL; 
HYDROGeNATION;HIGH TEMPERATURE;HIGH PRESSURE; 
IODINE;IODINE COMPOUNDS 

02588 DESTRUCTIVE HYDROGENATION. ( t o  
I n t e r n a t i o n a l  Hydrogenat ion Patents  Co. L t d . ) .  
B r i t i s h  Patent  486 ,994 .  14 Jun 1938.  



HYDROGENATION 145 

At 400oC and 250 Aim usin@ catalyst of I0 
parts W sulfide supported on 90 parts 
''Terrena''. CARBONACEOUS MATERIALS; 
HYDEOGE~[ATION:HYDROCARBONS:PROD~CTION;HIGH 
TEMPERATURE;HIGH PRESSURE:TUNGSTEN SULFIDES; 
CATALYSTS;MATRIX MATERIALS 

02589 DESTRUCTIVE HYDROGENATION. British 
P a t e n t  487,892. 28  Jun 1938. 

Using Zn sal~s of earboxylio acids of low 
molecular weigh% (less than 5 C atoms) 
preferably w~th an addition o f  halogen. COAL; 
COAL PASTES;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS:ZINC COMPOUNDS;CARBOXYLIC 
ACIDS:MOLECULAR WEIGHT;HALOGENS;BITUMINOUS COAL; 
PRODUCTION;BENZINE;GASOLINE;ASPHALTS 

02590 HYDROGENATING COAL, ETC. German(FRO) 
Patent 661,539. 1 Jul 1938. 

At high flemperaiure and pressure using 
catalNs% of Me compound sorbed on charcoal. 
COAL;HYDROGENATION;COAL TAR;MINERAL OILS; 
MOLYBDENUM COMPOUNDS;CHNRCOAL;CELLULOsE 

02591 THERMAL TREATMENT OF CARBONACEOUS 
MATERIALS. British Patent 4887651. 7 Jut 
!936. 

Using phosphates or sulfates of Mn, Fe, Cu~ 
or Zn and one o~ more of the metals Me, Sn~ W, 
Re, U, V, C~7 Ni, or Co or compounds %hereof. 
COAL;COAL TAR;OILS;COAL GAS;HYDROGENATION;HIGH 
TEMPERATURE~MEDIUM PRESSURE:CATALYSTS;MANGANESE 
PHOSPHATES:IRON PHOSPHATES;COPPER PHOSPHATES; 
ZiNC PHOSPHATES;MANGANESE SULFAtES;IRON 
SULFATES;COPPER SULFATES;ZINC SULFATES; 
MOLYBDENUM;T~N:TUNGSTEN;RHENIUM;URANIUM; 
VANADIUM:CHROMIUM:NICKEL;COBALT;MOLYBDENUM 
COMPOU~DS;TIN COMPOUNDS;TUNGSTEN COMPOUNDS; 
RHENIUM COM~OUNDS;URAN!UM COMPOUNDS;VANADIUM 
COMPOU~DS;C[~ROMIUM COMPOUNDS;NICKEL COMPOUNDS; 
COBALT COMPOUNDS 

02fi~2 DESTRUCTIVE HYDROGENATICN. British 
Patent 488~856. 11 Jul 19~8. 

At ~550 and 250 a~mospheres pressure using 
sulfides of %he 5th, ~ t h ,  o r  Fe group of the 
periodic ~aole as ca~al~sts. COAL;BROWN COAL; 
COAL PASTES;HYDROGENATION:HIGH TEMPERATURE;HIGH 
PRESSUrE;CATALYSTS;MOLYbDENUM SULFIDES;ZINC 
SULFIDES;MAGNESiUM SULFIDES 

0259~  HYDROGENATING COAL EXTRACTS. Pier 7 
M.; Oonath, E. German(FRO) Patent 6637542. 
i2 Aug 19~8. 

Under pressure a% 20eC in presence of Sn 
oxa|a%e and NH~ CI. COAL;HYDROGENATION; 
C~NDENSED AROMATICS;HYDROCARBONS;PRODUCTION; 
CRESOLS;HIGH TEMPERATURE;HIGH PRESSURE;SOLVENT 
EXTrACTION;GASEOUS PRODUCTS 

0259~ DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. Pier, M. 
German(FHC) Paten% 664,385. ~0 Aug 19Z8. 

U~ing Ge or a compound of Ge in association 
with S or a compound of bivalent S as catalyst° 
COAL:COAL TAR;HYDROGENATION;CATALYSTS;GERMANIUM 
SULFIDES 

02595 DESTRUCTIVE HYDROGENATION OF SOLID 
CARBONACEOUS MATERIALS. British Patent 
492,5~I. 22 Sap i~. 

Coal suspended in o[I; tin oxalaTe and NH4CI 
as catal~s~s. HYDROGENATION;COAL;BITUMINOUS 
COAL;COAL PASTES;TIN COMPOUNDS;OXALATES; 
AMMONIUM COMPOONDS;CHLORIDES;CATALYSTS 

02596 EXTRACTING AND HYDROGENATING SOLID 
CARBONACEOUS MATERIALS. (%0 I. G. 
Farbenindus~rie). B r i t i s h  Paten% 494~834. 
Nov 1938. 

A% 250 ~o 470 ° and 20 %0 SO0 atmospheres 
u~ing metal halides as ca%alas%s; refining 
hydrogenation of extracts is accomplished at 
475 ~ and 50 atmospheres presssre using WS z as 

catal~s%. CARBONACEOUS MATERIALS;SOLVENT 
EXTRACTION;HYDROGENATION;MEDIUM TEMPERATURE; 
HIGH TEMPERATURE;MEDIUM PRESSURE;HIGH PRESSURE; 
CATALYSTS;METALS;HALIDES;TUNGSTEN SULFIDES 

02597 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. Donath, E.; Pier, M. 
German(FRO) Paten% 6697049. 15 Dec Ig38. 

Following pretreatmen% of %he material by 
subjecting i% %0 H at 1000 atmospheres pressure 
or more and ZOO to 350 e. CARBONACEOUS MATERIALS; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
VERY HIGH PRESSURE;CATALYSTS 

02598 DESTRUCTIVE HYDROGENATION OF 
CARBONACEOUS MATERIALS. 'Krauoh, C.; Pier, M. 
German(FRO) Paten% 6697015. 15 Dec 1938. 

Using Cr or a compound of Cr alone or wi±h 
Mo or other catalyst. CARBONACEOUS MATERIALS; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATALYSTS;CHROMIUM;CHROMIUM COMPOUNDS; 
MOLYBDENUM 

02599 SUBSTITUTES FOR PETROLEUM IN USSR. 
Nekrasov~ P. Planovoe Khoz.; No. Ii~ 28- 
44( lOSS ). 

USSR:SYNTHETIC FUELS;COAL;HYDROGENATION; 
PRODUCTION;REVIEWS 

02600 HYDROGENATION OF THE PETROGRAPHIC 
CONSTITUENTS OF HIGH SPLINT SEAM COAL. 
Wright, C.C.; Sprunk~ GoC. Penna. State 
Coll., Mineral Ind. Exp%. Sia., Bhll.; 28: 
2Sp.(ZSS9). 

Catalytic and nonca%alytie. COAL: 
HYDROGENATION;CATALYSTS;PRECIPITATION;HIGH 
TEMPERATURE 

02601 HYDROGENATION OF THE BANDED 
CONSTITUENTS OF COAL--FUSAIN. Fisher, CoH.; 
Sprunk, G.C.: Eisner7 A.; Clarke, L.; Siorch, 
H.H. Ind. Eng. Chem.: 31: 190-5(1939). 

400, 415, and 430 ° and I000 Ib/in m in 
presence of %etralin and SnS° HYDROGENATION: 
COAL;HIGH TEMPERATURE;MEDIUM PRESSURE;TETRALIN; 
TIN SULFIDES 

0 2 6 0 2  EFFECT OF MINERAL AND ORGANIC ACIDS ON 
THE HYDROGENATION OF THE ALEKSANDRIISK BROWN 
COAL. Makh, G.M. J. Apple Chem. USSR (Engl. 
Transl.); 12: 457-66(1939). 

Effeois of individual components of ash 
(SiOa, CaO, FezOst AlaOs, MgO 7 and NaeO ) on 
results using de-ashed coal. Effects of 
Fe(OH)s7 MoSs, or FeS z catalysts on results. 
BROWN COAL;COAL;HYDROGENATION;SILICON OXIDES; 
CALCIUM OXIDES;IRON OXIDES;ALUMINIUM OXIDES; 
MAGNESIUM OXIDES;SODIUM OXIDES;CATALYSTS;IRON 
HYDROXIDES;MOLYBDENUM SULFIDES;IRON SULFIDES 

0 2 6 0 3  PROGRESS IN COAL RESEARCH AND 
TECHNOLOGY. Fieldner~ A°C.; Rice, W.E. 
Mining Congr. J.; 25: No. 2, 38-40(1939). 

COAL;RESEARCH PROGRAMS;HYDROGENATION;REVIEWS 

0 2 6 0 4  HYDROGENATION OF THE BANDED 
CONSTITUENTS OF COAL--ATTRITAL MATTER AND 
ANTHRAXYLON. Fisher~ C.H.; Sprunk, G.C.; 
Eisner, A.; Clarke, L.; Siorch, H.H. Ind. 
Eng° Chem.; $1: I155-61(1939). 

Prediction of residue yields on basis o f  
petrographic properties. COAL;HYDROGENATION; 
COAL LIQUEFACTION;LIQUID PRODUCTS;PETROLOGY 

0 2 6 0 5  EVOLUTION OF THE TECHNIQUE OF THE 
HYDROGENATION OF COAL AND HEAVY OILS. 
Berthelo%, C. Genie Civil; 114: 214--16, 2Z4-- 
7( 2935 ). 

COAL;OILS;HYDROGENATION;REVIEWS 

02606 CATALYTIC HYDROGENATION OF PHENOLIC OIL 
IN LOW-TEMPERATURE TAR. VII. EFFECT OF 
CATALYSTS UPON THE FORMATION OF LOWER PHENOLS. 
Ando, S. J. Soc. Chem. Ind.~ Japan; 42: 171-- 
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3 ( 1 9 3 9 ) .  
Using F e C I ~ ,  C a C l z ~  SnClz ,  SnCI~ + FezO3, 

(NH4)zMo04 + FezG a, W03, FezOa as c a t a l y s t s .  
TARIHYDROGENATION;PRODUCTION;PHENOLS;CATALYSTS; 
IRON CHLORIDES;CALCIUM CHLORIDES;TIN CHLORIDES; 
IRON OXIDES;AMMONIUM COMPOUNDS;MOLYBDATES; 
TUNGSTEN OXIDES 

02607 HYDROGENATION REACTION OF COAL AND 
LIGNITE. REACTIONS OF THE CATALYTIC HIGH- 
PRESSURE HYDROGENATION OF COAL AND OIL AND 
THEIR CONTROL. P i e r ,  M. Trans. F a r a d a y  Soc.; 
35: 9 6 7 - 7 ~  1 9 3 9 ) .  

O u t l i n e  o f  c h e m i c a l  and p h y s i c a l  p rocess  
o c c u r r i n g .  COAL;COAL TAR;OILS;OIL SHALES; 
HYDROGENATION 

02608 COAL HYDROGENATION. S t o r c h ,  H . H . ;  
F i e l d n e r ,  A . C .  Mech. E n g . ;  61:  6 0 5 - 1 1 ( 1 9 3 9 ) .  

E f f e c t s  o f  r e a c t ! o n  t e m p e r a t u r e  and t i m e  on 
g a s o l i n e  y i e l d .  COAL;HYDROGENATION;PRODUCTION; 
GASOLINE;TEMPERATURE DEPENDENCE;TIME DEPENDENCE 

02609 LIQUID-PHASE HYDROGENATION OF 
PITTSBURGH SEAM COAL. H i r s t ,  L .L. ;  Hawk, C.O.; 
Sprunk, G.C.; Golden, P.L.;  Pinkel,  I . I . ;  
Boyer, R.L.; Schaeffer,  J.R.;  Kal lenberger,  
R.H.; Hamilton, H.A.; Storch, H.H. Ind. Eng. 
Chem.; 31: 869-77(1939). 

At 440 ° and  200 to 300 atmospheres pressure. 
COAL;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;TEMPERATURE DEPENDENCE;PRESSURE 
DEPENDENCE;TIME DEPENDENCE 

02610 HYDROGENATION OF LOW-TEMPERATURE TAR BY 
LABORATORY SCALE CONTINUOUS PLANTS. I I I .  
PRELIMINARY EXPERIMENTS ON THE TEMPERATURE OF 
(THE) HIGH-TEMPERATURE SEPARATOR. Ando, S. 
J. Soc. Chem. Ind.,  Japan; 42: 232-4(1939). 

At 468 to 470 ° and 200 atmospheres pressure 
using NH4 thiomolybdate as ca ta l ys t .  COAL TAR: 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATALYSTS;AMMONIUM COMPOUNDS;SULFUR COMPOUNDS; 
MOLYBDENUM OXIDES;SEPARATION PROCESSES; 
TEMPERATURE DEPENDENCE 

02611 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. X I I I .  COMPARISON OF CARRIERS 
IN THE MOLYBDENUM CATALYSTS. Ando, S. J .  
Soc. Chem. Ind . ,  Japan; 42: 213-15(1939). 

At 440 to  442 ° and 100 a tmosphe res  p r e s s u r e  
u s i n g  NH 4 m o l y b d a t e  as c a t a l y s t .  COAL TAR; 
HYDROGENATION;HIGH TEMPERATURE;HIGH PRESSURE; 
CATALYSTS;AMMONIUM COMPOUNDS;MOLYBDENUM OXIDES; 
CARRIERS;CLAYS;GELS;ALUMINIUM HYDROXIDES; 
ASBESTOS 

02612 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. XI I .  LOW-TEMPERATURE 
HYDROGENATION OF LOW-TEMPERATURE TAR MIDDLE 
OIL. Ando, S. J. Soe. Chem. Ind. ,  Japan; 
1 4 7 - 5 0 ( 1 9 3 9 ) .  

At 370 to  402 ° and 100 to  110 a tmosphe res  
p r e s s u r e  u s i n g  a c a t a l y s t  p r e p a r e d  by a d d i n g  S 
t o  MoO 3 o b t a i n e d  from HNO a and hot NH 4 
molybdate so lu t ion .  COAL TAR;HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE:CATALYSTS;MOLYBDENUM 
SULFIDES;PRODUCTION;GASOLINE 

02613 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. X I .  COMPARISON OF MOLYBDENUM 
AND TUNGSTEN CATALYSTS. Ando,  S.; Usiba, T. 
J. Soc. Chem. Ind.~ Japan; 41: 27-9(1939). 

Mo and W oxides and NH4 molybdate and 
tungstate.  COAL TAR;HYDROGENATICN;HIGH 
TEMPERATURE;HIGH PRESSURE;CATALYSTS;MOLYbDENUM 
OXIDES;TUNGSTEN OXIDES;AMMONIUM COMPOUNDS; 
PRODUCTION;GASOLINE;COMPARATIVE EVALUATIONS 

02614 MULTIPLE TESTS ON CATALYSTS FOR COAL 
HYDROGENATION. Warren, T.E.; Bowles, K.W.; 
Gilmore, R.E. Ind. Eng. Chem., Anal. Ed.; 11: 
415-19(1939). 

At 445  ° and 20~ a tmosphe res  p r e s s u r e  us i ng  

s tannous  o x i d e  or NH, m o i y b d a t e  as c a t a l y s t s .  
COAL;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS;TIN OXIDES;AMMONIUM 
COMPOUNDS;MOLYBDENUM OXIDES 

0 2 6 1 5  HYDROGENATING CARBONACEOUS MATERIALS. 
Pier, M.; Kroenig, W. ( t o  I.G. Farbenind.) .  
German(FRO) P a t e n t  6 7 0 , 7 1 7 .  24 Jan 1939. 

Use o f  c a t a l y s t s  o b t a i n e d  by t r e a t i n g  a 
v o l a t i l e  S compound w i t h  a heavy me ta l  o r  a 
compound o f  a heavy meta l  such as t h e  o x i d e  f o r  
h y d r o g e n a t i o n  o f  coa t  t a r s  a t  l e s s  t han  50 
a tmospheres  p r e s s u r e .  COAL TAR;HYDROGENATION; 
MED1UM PRESSURE;CATALYSTS;MIXTURES;TUNGSTEN 
OXIDES;ZINC OXIDES;WATER;MEDIUM TEMPERATURE; 
HIGH PRESSURE 

02616 DESTRUCTIVE HYDROGENATION. Pier ,  M.; 
Simon, W. ( t o  I .  G. Farbenind.). 
German(FRO)  P a t e n t  6 7 1 , 1 8 3 .  I Feb  1 9 3 9 .  

U s i n g  a h a l i d e  o f  H a s  t h e  c a t a l y s t .  COAL; 
COAL TAR;LUBRICANTS;HYDROGENATION;HIGH 
TEMPERATURE;CATALYSTS;HALIDES;HYDROGEN 

02617 FUEL FOR DIESEL MOTORS. ( t o  
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  Co. L t d . ) .  
B r i t i s h  P a t e n t  500 ,282 .  6 Feb 1 9 3 9 .  

A two s t e p  h y d r o g e n a t i o n  u s i n g  e l e m e n t s  o f  
g roup 6 ,  Fe,  Zn,  o r  Sn in t he  p r e s e n c e  o f  HzSO 4 
o r  h a l i d e s  o f  H as c a t a l y s t s  in t h e  f i r s t  s tep  
and W or  Mo s u l f i d e s  in  t h e  p r e s e n c e  o f  F o r  HF 
as c a t a l y s t s  in the  second s t e p .  CARBONACEOUS 
MATERIALS;HYDROGENATION;HIGH TEMPERATURE;MEDIUM 
PRESSURE;HIGH PRESSURE;CATALYSTS;IRON COMPOUNDS; 
ZINC COMPOUNDS;TIN COMPOUNDS;HALIDES;SULFURIC 
ACID;TUNGSTEN SULFIDES;MOLYBDENUM SULFIDES; 
FLUORINE;HYDROFLUORIC ACID;PRODUCTION;GASOLINE; 
SYNTHETIC FUELS 

02618 HYDROGENATING FUELS. V a r g a ,  J .  ( t o  
Deu tsche  Go ld -  und S i l b e r - S c h e i d e a n s t a i t  
v o r m a l s  R o e s s l e r ) .  German(FRG) P a t e n t  
6 7 1 , 8 8 4 .  23 Feb  1 9 3 9 .  

R e g u l a t i o n  o f  HzS c o n c e n t r a t i o n  d u r i n g  
h y d r o g e n a t i o n .  COAL;HYDROGENATION;CATALYSTS; 
MOLYBDENUM;TUNGSTEN;HYDROGEN SULFIDES 

02619 HYDROGENATING SOLID CARBONACEOUS 
MATERIALS. P i e r ,  M.; Jacob, P.; K r o e n i g ,  W. 
( t o  I .  G. F a r b e n i n d . ) .  German(FRO) P a t e n t  
6 7 3 , 7 3 2 .  9 Mar 1 9 3 9 .  

P r o d u c t i o n  o f  l i q u i d  h y d r o c a r b o n s  by 
h y d r o g e n a t i o n  o f  ground c o a l  a t  470 ° and 200 
a tmosphe res  p r e s s u r e  us i ng  as c a t a l y s t  a 
s o l u t i o n  o f  m o l y b d i c  a c i d  c h l o r i d e  in HCONH 2. 
COAL;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS;MOLYBDENUM COMPOUNDS; 
MOLYBDENUM CHLORIDES;SOLUTIONS;FORMAMIDE 

02620 HYDROCARBONS. M a a t s c h a p p i j ,  O. ( t o  
N. V. I n t e r n a t i o n a l e  H y d r o g e n e e r i n g s  and 
I n t e r n a t i o n a l  H y d r o g e n a t i o n  P a t e n t s  C o . ) .  
F rench  P a t e n t  8 3 9 , 6 6 3 .  7 Apr 1939. 

H y d r o g e n a t i o n  o f  coa l  o r  c o a l  e x t r a c t s  at  
above 430 ° and at  l e a s t  300 a t m o s p h e r e s  
p r e s s u r e  in t he  p resence  o f  c a t a l y s t s .  COAL& 
COAL TAR;HYDROGENATION;HIGH TEMPERATURE;HIGH 
PRESSURE;CATALYSTS 

02621 DESTRUCTIVE HYDROGENATION OF OILS. 
Suzuki, S.; Mi tu i ,  K.; Takahasi, I .  ( t o  
M i n i s t e r  o f  N a v y ) .  Japanese P a t e n t  129 ,971 .  
3 May 1939. 

Preheating at i00 to 300oC in presence of 
catalyst. DISTILLATES;COAL TAR OILS;OILS;HIGH 
TEMPERATURE;HYDROGENATION;CATALYSTS;COAL 

02622  EXTRACTION AND HYDROGENATION Of COAL. 
( to  I .  G. Farbenindustr ie) .  B r i t i s h  Patent 
5 0 5 , 2 9 4 .  9 May 1 9 3 9 .  

I n t r o d u c t i o n  o f  l o w - b o i l i n g  s u b s t a n c e s  
( b e n z i n e ) .  COAL PASTES;COAL;SOLVENT EXTRACTION; 
TETRALIN;HYDROGENATION;BENZINE;CHEMICAL 
REACTION KINETICS 
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02625 DESTRUCTIVE HYDROGENATION. P i e r ,  M.; 
Simon, W. (to I. G. Farbanind.). 
German(FRO) Paten% 677,104. IS Jun 1939. 

Using catalysts containing P, As, So, or Te 
cr thei~ compounds. CARBONACEOUS MATERIALS; 
HYDROGENATION;HIGH TEMPEHATUHE;CATALYSTS; 
PHOSPHORUS COMPOUNDS;ARSENIC COMPOUNDS;SELENIUM 
CDMPOUNDS;TELLUR!UM COMPOUNDS 

02624 DESTRUCTIVE HYDROGENATIEN. Pier~ M.; 
Simon, W.; Grassl~ G. (to I. G. Farbenind.). 
German(F~) Patent 677,206. 21 Jun 1 9 8 9 .  

Using a~ a catalyst Pb or a compound of Ph 
~n association with a halogen or a halide of H. 
COAL;HYDROGENATION;CATALYSTS;LEAD;LEAD 
COMPCU~DS;HALOGENS;HALIDES;HYDROGEN COMPOUNDS 

02625 HYDROGENATING CARBONACEOUS MATERIALS. 
( t o  N. V. In ternat~o~ale 
H~drcgeneeringsoctrooien Maaischappij). 
French Patent 84~,921. 4 AUg 1939. 

At ~00--500~ and ZOO-SO0 a%m pressure in 
presence of catalysts. COAL;HYDROGENATION; 
CATALYSTS;HIGH TEMPERATURE;HIGH PRESSURE 

02626 HYDROGENATION OF CARBONACEOUS MATERIAL. 
(re international H~dro~enat~on Patent 
Company). French Patent 845~60!. 29 Aug 
1939. 

Suspende~ coal ~ oi~ hydrogenated a% >300~C 
end >50 ate. CARBONACEOUS MATERIALS; 
HYDROGENATION;HIGH TEHPERATURE;LIQUIDS;COAL; 
M~DIUH PRESSURE 

02627 GAS FOR SYNTHESIS OF FUELS. (to C. 
Otto end Co~p. ~bH). French Patent 846,588. 
20 Sop 1939. 

H~drocarbo~s from coke furnaces converted 
into H and CO, mixed wi~h blast-furnace gases 
[cr use i~ Fischer--Tropsch synthesis. FISCHER- 
TROPSCH SYNTHESIS;HYDROCARBONS;COKE; 
HYDROGENATION;CARBON MHNDXIDE;DESULFURIZATION; 
5LAST FURNACES:GASEOUS PRODUCTS;COAL 

0~6~6 LOW-~O!L!NG HYDROCARBONS. Kurokawas 
S. (%o Re,rye Kenk~uz~otyo). Japanese 
Peten~ 13~,~8~. Ii 0c% 1939. 

Production from coal, coal tar, %at, mineral 
c i l ,  o r  ~ h e i r  m l ; t u r e s  treated with acid 
substa~ce~ and hydrogenated at high temperatare 
and p~essu~e. COAL;COAL TAR;MINERAL OILS; 
CATAtYSTS;HYDRHGENATION;HIGH TEMPERATURE;HIGH 
PEESSURE;SLUREIES;PH VALUE 

02629 TREATING HYDROGENATION PRODUCTS. (%0 
Iniernational H~dre@enation Patent Company). 
F r e n c h  Patent 848,654. Z Nov 1939. 

Removal of ~-eoniainin 9 alipha%~o compounds, 
%he~ sabjec%~cn of residue to heat %Pea%men%. 
COAL;HYDROGENATrON;ALCOHOLS;ALDEHYDES;KETONES; 
ESTERS;SODIUM COMPOUNDS;SULFITES;MEDIUM 
PRESSURE;HEATING 

026Z0 PRODUCTION OF HYDROCARBON GASES BY 
HYDROGENATION OF CAHBONACEOUS MATERIALS. 
Dent, F.J. (to Institution of Gas Engineers). 
British Patent 5!4~02. 6 Nov 1939. 

At abou~ SOOOC and >5 arm hydrocarbon 
treated with alkali metal or compound. 
HYDROCARHONS;PRODUCTION;CARBONACEOUS MATERIALS; 
HYDROGENATiON;MEDIUM PRESSURE;HIGH TEMPERATURE; 
ALKALI METALS;ALKALI METAL COMPHUNDS;SODIUM; 
POTASSIUM C~RBO~ATES 

02631 LIQUID HYDROCARBONS. (to.I.G. 
Farbenindustrie). French Patent 850~809. 2~ 
Dec 1939. 

Addition O~ gaseous olefins %0 increase 
yield of liquid hydrocarbons from h~drogenaiion 
cf coals~ tern, mineral oilss and other 
carbonacecu~ materials. HYDROCARBONS;PRODUCTION; 
LIQUIDS;COAL;MINERAL OILS;COAL TAR; 
HYDROGENATI~N;ALKENES;GASES;ADDITIVES 

02632 HIGH-PRESSURE HYDROGENATION OF LOW- 
TEMPERATURE TAR. XV. SOME OBSERVATIONS ON THE 
REACTION MECHANISM. Ando, S. J. Soc. Chem. 
Ind., Japan; 43: 35-40(1940). 

At 459 %0 475oC and 80 to 100 a%m using MoO~ 
or MoO~--S ca±alys±. TAR;HYDROGENATION;CHEMICAL 
REACTION KINETICS;HIGH TEMPERATURE;MEDIUM 
PRESSURE;MOLYBDENUM OXIDES;SULFUR;CATALYSTS; 
AROMATICS;HYDROCARBONS;PRODUCTION 

0 2 6 3 3  HYDROGENATION OF CANNEL COALS AND THEIR 
PETROGRAPHIC CONSTITUENTS. Fisher, C.H.; 
Sprunk, G.C.; Eisner, A.; Clarke, L.; Fein, 
M.L.; S%orch, H.H. Fuel; 19: 84-9, ii0-- 
I8( 1940 ). 

CANNEL COAL;COAL;HYDROGENATION;PRODUCTION; 
LIQUID PRODUCTS;OILS 

02634 HYDROGENATION OF HIGH-VOLATILE 
BITUMINOUS COALS. Hits%, L.L.; S%orch, H.H.; 
Fisher, C.H.; Sprunk, G.C. Ind. Eng. Chem.; 
32: 864-Vi(1940). 

Effect of rank on oil, %at acid and base, 
and %0%ai aromalic yields. COAL;HYDROGENATION; 
BITUMINOUS COAL;OILS;COAL TAR;COAL RANK; 
AROMATICS 

02635 OILY HYDROCARBONS. (%o In%ernalional 
Hydrogenation Patents Co.). French Pa±en% 
851,335. 6 Jan 1940. 

Catalytic hydrogenation of carbonaceous 
materials in presence of alkali or alkaline 
earth sulfides and Fe compounds as catalysts. 
COAL;COAL TAR;MINERAL OILS;HYDROGENATION; 
SULFIDES;ALKALI METAL COMPOUNDS;ALKALINE EARTH 
METAL COMPOUNDS;IRON COMPOUNDS;CATALYSTS 

02636 HYDROGENATION OF COAL EXTRACTS° Po±}, 
A.;  Broche, H. German(FRG) Paten% 687,898. 
18 Jan 1940. 

Using catalys±s of halides (except 
chlorides) of low-valence heavy metals and Mg. • 
COAL EXTRACTS;COAL;HYDROGENATION;BROMIDES; " 
IODIDES;FLUORIDES;MAGNESIUM COMPOUNDS;METALS 

02637 COAL TREATMENT FOR THE PRODUCTION O# 
FUEL~ ETC. Fuchs~ W.M. (%0 Pennsylvania 
Research Corp.). US Paten% 2~242,822. 20 
May 1940, 

Oxidation treatment and removal of oxidized 
material prior to hydrogenation. COAL; 
HYDROGENATION;BITUMINOUS COAL;NITRIC ACID; 
FURFURAL;SEPARATION PROCESSES;OXIDATION 

02638 COMBffSTIBLE GAS AND COKE FROM 
CARBONACEOUS MATERIALS. Den%~ F.J. (%o 
Institution of Gas EnGineers). Bri±ish Paten% 
522~640. 24 Jun 1940. 

A% >5 arm pressure and approxima%ely 800uC. 
COAL;HYDROGENATION;MEDIUM PRESSURE;HIGH 
TEMPERATURE;STEAM;METHANE;PRODUCTION;HYDROGEN; 
CARBONACEOUS MATERIALS 

• 02639 HYDROCARBON GASES FROM COAL. Dre~fus~ 
H- US Patent 2,210,I17. 6 Aug 1940. 

Heating coal %0 200 to 400uC under >10 a±m 
pressure with extraction agent; hydrogenation 
of ex±ract 2% >20 a%m pressure using ca%a[~s±. 
COAL~HYDROGENATION~HIGH TEMPERATURE;MEDIUM 
PRESSURE;NAPHTHALENE;PHENOLS;SOLVENT EXTRACTION; 
CATALYSTS 

02640 HYDROGENATION OF YOUNG BROWN COAL. 
Korenig~ W.; Bona%h, E.; Pier~ M. (%0 I. G. 
Farbenindus%rie). German(FRO) Paien% 696~316. 
15 Au 9 1940. 

r 
Using prehea%er~ then conver%e~ 2% >300  arm 

and >4602C. COAL;BROWN COAL;HYDROGENATION; 
MEDIUM PRESSURE;HIGH TEMPERATURE 

02641 HYDROGENATION OF COAL AND ITS PRODUCTS. 
Pier, M.; ~imong W.; Grassl, G. (%0 I. G. 
Farbenindusirie). German(FRO) Pa%en% 696~809. 
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29 Aug 1940. 
Finely divided bronze catalNst .  COAL; 

HYDROGENATION;CATALYSTS;BRONZE 

02642 HYDROCARBON PRODUCTS FROM EXTRACTS SUCH 
AS THOSE OF COAL. Pier,  M.; Done,h, E. ( t o  
Standard-I.G. Co.).  US Patent 2,215,190. 17 
Sap 1940. 

By hydrogenation of t reated ext racts at 
4200C and 600 atm in presence of  Sn oxa|ate and 
NH,Cl. HYDROCARBONS;LIQUID PRODtCTS;GASEOUS 
PRODUCTS;SOLVENT EXTRACTION;COAL EXTRACTS; 
PRODUCTION;HYDROGENATION;TETRALIN;COAL;HIGH 
PRESSURE;HIGH TEMPERATURE 

02643 HYDROGENATION OF COAL. Biggs, B.S.; 
Weiler, J . F .  ( t o  Carnegie I n s t i t u t e  of 
Technology). US P a t e n t  2,215,206. 17 Sep 
1940. 

At >100 aim using c a t a l y s t  which p r o m o t e s  
h y d r o g e n a t i o n  and d e s u l f u r i z a t i o n ;  catalyzed 
h y d r o g e n a t i o n  of e x t r a c t e d  o i l s  at  <2800C and 
>50 atm. COALIHYDROGENATION;POWDERS;HIGH 
PRESSURE;DESULFURIZATION;HIGH TEMPERATURE; 
SULFUR;REMOVAL 

02644 HYDROCARBON OILS FROM COALS, TARS, 
MINERAL OILS, AND THEIR PRODUCTS. Pier, M. 
( t o  I .  G. Farben indust r ie ) .  German(FRG) 
Patent 697,949. 26 Sep 1940. 

U s i n g  c a t a l y s t s  o f  t i n  ammonium c h l o r i d e  and 
halogen or H h a l i d e .  HYDROCARBONS;PRODUCTION; 
TIN CHLORIDES;AMMONIUM COMPOUND,;CATALYSTS;COAL; 
COAL TAR;MINERAL OILS;HALOGENS;HALIDES;POWDERS; 
SOLUTIONS;HYDROGENATION 

02645  HYDROCARBON OF OILS FREM COAL, TAR, 
OIL, AND THEIR PRODUCTS. P ier ,  M.; Kroenig, 
N.; Jacob, P. ( t o  I. G. F a r b e n i n d u s t r i e ) .  
German(FRG) P a t e n t  698,969. 24 Oct 1940. 

H y d r o g e n a t i o n  o f  f r a c t i o n  w i t h  b . p .  >300oc  
u s i n g  halide c a t a l y s t s  and alkaline e a r t h  
compounds ;  f l u i d  r e s i d u e  t r e a t e d  at  20 t o  1000C 
w i t h  0 . 5  to  2~ h a l o g e n - f r e e  a l k a l i  o r  NH 4 s a l t s  
( s u l f a t e s ,  p h o s p h a t e s ,  o r  c a r b o n a t e s ) .  COAL; 
COAL TAR;OILS;HYDROCARBONS;HYDREGENATION; 
ALKALINE EARTH METAL COMPOUNDS;SULFATES; 
CARBONATES;PHOSPHATES;AMMONIUM COMPOUNDS;ALKALI 
METAL COMPOUNDS;SULFATES;PHOSPHATES:CARBONATES; 
HALIDES;CATALYSTS;PRODUCTION 

02646 HYDROGENATION OF COAL AND ITS 
DISTILLATION AND EXTRACTION PRODUCTS. P i e r ,  
M. ;  Simon,  W.; G r a s s l ,  G. ( t o  I .  G. 
Farbenindustrie). German(FRG) P a t e n t  699,428. 
31 Oct 1940. 

E v a u l a t i o n  o f  c a t a l y s t s  o f  HC1 w i t h  A l ,  
m a g n a l i u m ,  o r  AI b r o n z e .  COAL;HYDROGENATION; 
COAL EXTRACTS;DISTILLATES;CATALYSTS; 
HYDROCHLORIC ACID;ALUMINIUM;MAGNALIUM;BRONZE; 
POWDERS 

02647  HYDROGENATION OF COAL AND ITS PRODUCTS. 
Pier ,  M.; Simon, W.; GrassI, G. ( t o  I .  G. 
F a r b e n i n d u s t r i e ) .  German(FRG) P a t e n t  6 9 9 , 4 9 2 .  
31 Oct  1940 .  

U s i n g  c a t a l y s t s  o f  Fe ,  Co ,  N i ,  Mn, o r  H C i .  
COAL;HYDROGENATION;HYDROCHLORIC ACID;COAL 
EXTRACTS;POWDERS;CATALYSTS;HYDROCHLORIC ACID; 
IRON;COBALT;NICKEL;MANGANESE 

0 2 6 4 8  HYDROGENATION OF COAL, TAR, AND MINERAL 
OILS.  P i e r ,  M . ;  S imon,  W.; K r o e n i g ,  W. ( t o  
I .  G. F a r b e n i n d u s t r i e ) .  German(FRG)  P a t e n t  
6 9 9 , 6 5 6 .  7 Nov 1 9 4 0 .  

A d d i t i o n  o f  a c i d  s a l t s  o f  p o i y b a s i ¢  a c i d s .  
HYDROGENATION;PRODUCTION;HYDROCARBONS;COAL;TAR; 
MINERAL OILS;MAGNESIUM PHOSPHATES;ZINC 
PHOSPHATES;CADMIUM PHOSPHATES;CHROMIUM 
PHOSPHATESISULFITES;SULFATES;ZINC COMPOUNDS; 
ALUMINIUM COMPOUNDS;TITANIUM COMPOUNDS;TIN 
COMPOUNDS;LEAD COMPOUNDS;VANADIUM COMPOUNDS; 
BISMUTH COMPOUNDS;CHROMIUM COMPOUNDSIMOLYBDENUM 
COMPOUNDS;TUNGSTEN COMPOUNDS;URANIUM COMPOUNDS; 

IRON COMPOUNDS;NICKEL COMPOUNDS;COBALT 
COMPOUNDS 

02649 HYDROGENATION OF BITUMINOUS PRODUCTS. 
Pfirrmann, T.W. ( t o  Fr iedr ich  Uhde and 
Theodor W. Pfirrmann). German(FRG) P a t e n t  
6 9 9 , 8 2 4 .  7 Nov 1940.  

C a t a l y s t s  o f  Zn and Fe c h l o r i d e s  d i s s o l v e d  
in  p h e n o l s .  CARBONACEOUS MATERIALS; 
HYDROGENATION;HALIDES;BITUMINOUS COAL;RESIDUES; 
CATALYSTS;SOLVENTS;PHENOLS;IRON CHLORIDES;ZINC 
CHLORIDES 

02650 HYDROGENATION CATALYSTS. ( t o  
Gesellschaft fuer Teerverwertung mbH). 
German(FRO) P a t e n t  700,434. 21 Nov 1940. 

Iodine or compounds yielding I or HI. IODINE; 
IODINE COMPOUNDS;HYDRIODIC ACID;CATALYSTS;COAL; 
HYDROGENATION 

02651 HYDROGENATION OF COAL-EXTRACTION AND - 
HYDROGENATION PRODUCTS. Pier,  M.; Donath, E. 
( t o  I .  G. F a r b e n i n d u s t r i e ) .  German(FRO) 
P a t e n t  7 0 0 , 3 2 1 .  21 Nov 1940. 

P r e - h y d r o g e n a t i o n  steam d i s t i l l a t i o n  i n  
v a c u o  f o r  remova l  of a s p h a l t  and r e s i n s .  COAL 
EXTRACTS;HYDROGENATION;ASPHALTS;RESINS;STEAM; 
DISTILLATION;LOW PRESSURE;SEPARATION PROCESSES 

02652 HYDROGENATION OF COAL AND ITS PRODUCTS. 
Pier,  M.; Simon, W.; Grassl, G. ( t o  t .  G. 
F a r b e n i n d u s t r i e ) .  German(FRG) P a t e n t  7 0 1 , 5 1 3 .  
19 Dec 1940.  

<1~ H h a l i d e  u s e d ;  p o l y m e r i z a t i o n  a v o i d e d .  
COAL;HYDROGENATION;HALIDES;POLYMERIZATION; 
CATALYSTS;GASES;LIQUIDS 

02653 HYDROGENATION OF COAL DISTILLATES.  
( t o  D e u t s c h e  H y d r i e r w e r k e ) .  German(FRO) 
P a t e n t  7 0 1 , 9 3 6 .  24 Dec 1940.  

At 400 to  5500 u s i n g  Sb o r  i t s  compounds .  
COAL;DISTILLATES;MINERAL OILS;SHALE OIL; 
HYDROGENATION;HIGH TEMPERATURE;ANTIMONY; 
ANTIMONY COMPOUNDS;VOLATILITY;CATALYSTS 

02654 HIGH-PRESSURE HYDROGENATION OF SEMICOKE 
FROM BRCWN AND BITUMINOUS COALS. Sus tmann ,  H . ;  
W e i n r o t t e r ,  F. B r e n n s t . - C h e m . ;  22:  2 2 9 -  
3 6 ( 1 9 4 1 ) .  

E f f e c t s  o f  s t a r t i n g  m a t e r i a l s ,  t e m p e r a t u r e ,  
p r e s s u r e ,  and c a t a l y s t  on y i e l d s .  COKE; 
HYDROGENATION;BROWN COAL;BITUMINOUS COAL; 
AROMATICS;CATALYSTS;MOLYBDENUM SULFIDES;HIGH 
TEMPERATURE;OILS;BITUMENS 

02655 HYDROGENATION OF COAL BY SEMITECHNICAL 
PLANT. Ku rokawa ,  M. ;  H l r o t a ,  W.; T a k e y a  , G. ;  
T e k e n a k a ,  Y. J .  Soc.  Chem. I n d .  J a p a n ;  44:  
7 7 6 - 9 (  1941 ) .  

H y d r o g e n a t i o n  a t  410 ° and 200  atm; use o f  
NizOs ,  S n C i z ,  Z n C I ~ ,  o r  SnClz  + NH4C! as 
c a t a l y s t .  COAL;HYDROGENATION;HIGH TEMPERATURE; 
HIGH PRESSURE;CATALYSTS;NICKEL O X I D E S ; T I N  
CHLORIDES;ZINC CHLORIDES;AMMONIUM COMPOUNDS; 
CHLORIDES;COAL PASTES 

02656 ANNUAL REPORT OF RESEARCH AND 
TECHNOLOGIC WORK ON COAL, FISCAL YEAR 1941 .  
F i e l d n e r ,  A . C . ;  S c h m i d t ,  L . D .  U. S.  B u r .  
M i n e s ,  I n f o r m a t i o n  C i r c . ;  7 1 9 0 :  6 0 p . ( 1 9 4 1 ) .  

COAL;PHYSICAL PROPERTIES;CHEMICAL PROPERTIES; 
REVIEWS;HYDROGENATION;CATALYSTS;HYDROC~JRBONS; 
GASEOUS PRODUCTS;ALUNINIUM OXIDES;MOLYBDENUM 
OXIDES;GASOLINE;PRODUCTION;RESEARCH PROGRAMS 

02657  COAL HYDROGENATIONuNATURAL BITUMINOUS 
COAL; A R T I F I C I A L  CELLULOSE COAL AND ITS BITUMEN 
AND RESIDUAL PORTION. B e r l ,  E . ;  B i e b e m h e i m e r ,  
H . ;  Koerbar, W. I n d .  Eng. Chem.;  33 :  6 7 2 -  
4( 1 9 4 1 ) .  

At 440 t o  5 0 0 o c  and up t o  150 arm u s i n g  i r o n  
o x i d e ,  Fe ,  and I a s  c a t a l y s t s .  COAL; 
HYDROGENATION;BITUMINOUS COAL;HIGH PRESSURE; 
IRON OXIDES;IRON;IODINE;CATALYSTS;HIGH 
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TEMPEHATURE;HYDR~CARBONS;PRODUCTION;LIQUID 
P~ODUCTS;GASEQUS PRODUCTS 

026~8 CHANGES IN CATALYSTS USED IN HIGH- 
P~ESSURE HYDROGENATION. Morikawa, K.; Oda, K.; 
Isika~, S. Nenryo  Kyokai-shi; 20: 599- 
611(Ig41). 

CATALYSTS;HIGH PRESSURE;HYDROGENATION;COAL 

02659 CATALYTIC DESTRUCTIVE HYDROGENATION OF 
CCALS, PEAT, WOOD, O~ TA~S. (%o I. G. 
Farbenindus%rie). British Pc%an± 5SI,54~. 
i0 Jan 194!. 

Addition of gaseous alkenes before or during 
reacilon. COAL;PEAT;WOOD;TAR;HYDROGENATION; 
OXIDES;SULFIOES;HALIDES;PHOSPHATES;CATALYSTS; 
ALKENES;ADDITIVES;HYDROGEN 

02660 CATALYSTS FOR HEAT-TREATMENT OF COAL, 
TAR, ETC. Pier, M.: Dinkier, W.; Grassl, G. 
( t o  i. G. Farhenindus%rie). German(FRO) 
Paten~ 70~836. i~ Feb 1941. 

Prepa?a%~on of ca%al~s%s from %in food cans. 
CATALYSTS;TIN;TIN COMPOUNDS;HYDROGENATION;COAL 
T~;COAL;SOLID WASTES;CHEMICAL PREPARATION 

02661 LIGHTER HYDROCARBONS. Blakemore, B. 
5 r i t i s h  Pc%an% 5~715. 19 Feb 1941. 

Coal krea%ed wi%h elec%rica]l~ conduc%~ve 
reducing agen% in  closed furnace under reduced 
pressure, bitUMINOUS COAL;COAL;HIGH TEMPERATURE; 
P~ODUCTiON;HYDR~CARBONS;GASEOUS PRODUCTS;LIQUID 
PEODUCTS;~ATER VAPOR;HYDrOGENATION 

0~662 SOLUBLE AND FUSIBLE SOLID BITUMINOUS 
HYD~OCAH~ONS. Uhde, F.; Pfirrmann~ T.W. 
German(FRO) Paten% 705,0!1. i~ Mar 194!. 

Ce~al~%~c hvdrogena%~on at >380oC and high 
pressure. COAL:HYDROGENATION;HIGH TEMPERATURE; 
HIGH PRESSURE;CATALYSTS 

02665 APPARATUS FO~ PREHEATING LIQUID 
C~RHONACEOUS MATERIALS SUCH AS COAL-OIL PASTES 
5EFORE DESTRUCT!VE HYDROGENATION. Schon, E.; 
Schiwy, A.: Woehner, E. (%0 S%andard 
Calalv%ic Co.). US Pa%en% 2,276,883. 17 Mar 
1941. 

COAL;HYDrOgENATiON;CATALYSTS;COAL PASTES; 
COAL~LABO~ATORY EQUIPMENT;HEATING 

02664 CATALYTIC HEAT-TREATMENT OF 
CARBONACEOUS MATERIALS SUCH AS THOSE FROM 
HYDROGENATING COAL FOR THE PRODUCTION OF 
HYDROCARBONS. An%hes~ E.; Fuener~ W.v.; 
Simon, W. (to I. ~. Farbenindus%rie). US 
Paten~ ~,Z7~07. 7 Ap~ 1941. 

Prepara%ion of metal sulfide ca%alys%. 
CARBONACEOUS MATERIALS;HEATING;HIGH TEMPERATURE; 
CATALYSTS;SULFIDES;COAL;HYDROGENATION;CHEMICAL 
PREPArATION;HYDROCARbONS;PRODUCTION;AMMONIUM 
COMPCUNDS;C~HBONYLS;TUNGSTATES;NICKEL;IRHN; 
COBALT 

0266~ HYDROGENATION OF COAL, TAR, MINERAL 
OIL, ETC. Pier, M.; Donaih, E. (~o I. G. 
Farben~nd~s%rie). German(FRO) Paien% 711~470. 
4 Sep 1941. 

Using hear N me%a~ sulfide ca%al~s%s w i t h  HaS 
added as promoter. COAL;COAL TAR;MINERAL OILS; 
HYDrOGENATION;CATALYSTS;METALS;SULFIDES; 
HYDROGEN SULFIDES;PROMOTERS 

02866 HE~TING COAL PASTES PRIER TO THEIR 
HYDROGENATION. Pier, M.; Schapper%, H.; 
Kronig~ W. ( t o  i. G. Farbenind.). 
Germen(FRG) Palen% 71S,gSO. Ii Dec 1941. 

Co~[ paste made wiih oil, %at, or coal 
e~Irac~so C~AL PASTES;HYOROGENATION;HEATING 

02667 HIGH-PRESSURE HYDROGENATION OF COAL. 
Rosendahl, F. Chimie and Indus%rio; 47: 
40(!942). 

COAL:HYDrOGENATION 

02668 HYDROGENATION OF COAL PASTE. I i .  
ACTIVITY OF CATALYSTS. Kurokawa~ M. J .  Soc .  
Chem. I n d . ,  J a p a n ;  45:  1 0 3 3 - 6 ( 1 9 4 2 ) .  

C o m p a r i s o n  o f  SnOz, MoO~, and SnC12 
ca%al~s%s .  COAL;COAL PASTES;HYDROGENATION; 
CATALYSTS;TIN OXIDES;MOLYBDENUM OXIDES; 
MOLYBDENUM SULFIDES;TIN CHLORIDES;COMPARATIVE 
EVALUATIONS 

(12669 LOW-TEMPERATURE TAR AND OIL: 
PROPERTIES AND APPLICATIONS. Heinze~ R. Gas- 
Wasserfach; 85: 413-25(!942). 

Processing by disiilla%ion, cracking under 
pressure, h~drogena%ion under pressure, and 
solven% ex%rac%ion wiih e%hanol, SOa, or 
phenol. COAL TAR;COAL TAR OILS;BROWN COAL; 
HYDROGENATION;CRACKING;SOLVENT EXTRACTION: 
ETHANOL;SULFUR DIOXIDE;PHENOL;GASOLINE; 
PRODUCTION;BITUMiNOUS COAL;CARBONIZATION; 
DISTILLATION;COAL 

02670 HYDROGENATION OF COAL PASTE. I. 
CHEMICAL CHANGES IN COAL PASTE. Kurokawa, M. 
J. Sac. Chem. Ind., Japan; 45: 1030-3(1942). 

Classifica%ion of ca%alys%s. COAL;COAL 
PASTES;HYDROGENATION;CATALYSTS 

02671 HYDROGENATION. (%o I.G. Farbenind. ). 
German(FRO ) Pa%en% 717~189. 15 Jan !942. 

Addi%ion of HaS04~ HaS03~ or HNO s %0 
hydrocarbon oils from coal, %ar~ mineral oils 
before or during hydrogena%ion~ HYDROGENATION; 
COAL;COAL TAR;MINERAL OILS;HIGH TEMPERATURE 

02672 HYDROGENATION OF HIGH-BOILING COAL 
DISTILLATES, TAR OILS, ETC. (%0 Deu%sche 
H~drierwerke ). German(FRO) Palen% 718~334. 
19 Feb 1942. 

Ca%al~%ic h~drogena%ion a% 400 %o 5500; 
ca%al~sis consis%s of H--carrying me%als 
combined wi%h halogens %ha% vola%ilize during 
reac%ion. HYDROGENATION;COAL TAR;HIGH 
TEMPERATURE;CATALYSTS;HALOGENS 

02673 EFFECT OF COMPOSITION AND RANK OF COAL 
ON HYDROGENATION. Anon. O i l  Gas J.; 41: 
No. 37, 40-2, 44, 47(1943). 

COAL RANK;HYDROGENATION;COAL;CHEMICAL 
COMPOSITION 

02674 HYDROGENATION OF COAL PASTE. V. 
HYDROGENATION IN THE PRESENCE OF MIXED 
CATALYSTS. Kurokawa, M. J. Soc. Chem. Ind., 
Japan; 46: 541-4(194~)° 

COAL;COAL PASTES;HYDROGENATION;CATALYSTS; 
MIXTURES 

02675 HYDROGENATION OF COAL PASTES. VI. 
ACTIVITY OF CATALYSTS UNDER HIGH PRESSURE. 
Kurokawa, M.; Fujiwara, Mo J. Sue. Chem. 
Ind.~ Japan; 46: lS01--I0(1943)o 

Using Ni~03, MoOs, and SnOe calaI~s%s. COAL; 
COAL PASTES;HYDROGENATION;HIGHPRESSURE; 
PRESSURE DEPENDENCE;CATALYSTS;MOLYBDENUM OXIDES; 
NICKEL OXIDES;TIN OXIDES 

02676 HYDROGENATION OF COAL PASTE. VII. 
EFFECT OF REACTION TEMPERATURE AND REACTION 
TIME UNDER HIGH PRESSURE. Kurokawa, M.; 
Fu~iwara, M. J° Soc. Chem. Ind., Japan; 46: 
( 1943 ). 

Using Ni and No ca%alys%s a% 450 %0 500 a%m 
pressare. COAL;COAL PASTES;HYDROGENATION; 
CATALYSTS;NICKEL;MOLYBDENUM;HIGH TEMPERATURE; 
HIGH PRESSURE;TEMPERATURE DEPENDENCE;PRESSURE 
DEPENDENCE;TIME DEPENDENCE 

02677 HYDROGENATION OF COAL PASTE. VIII. 
HYDROGENATION OF THE PASTE OF COAL EXTRACT 
UNDER HIGH PRESSURE. Kurokawa, M.; Fujiwara, 
M. J. Soc. Chem. Ind.~ Japan; 46: (194~). 

A% 4S0 o and 200 %0 700 aim pressure using 
MoO s ca%alys%. COAL;SOLVENT EXTRACTION;COAL 
PASTES;HYDROGENATION;HIGH TEMPERATURE;HIGH 
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PRESSURE;CATALYSTS;MOLYBDENUM OXIDES 

02678 HYDROGENATION OF COAL PASTE. I I I .  
HYDROGENATION IN THE PRESENCE OF SINGLE 
CATALYSTS. Kurokawa, M. J. Soc. Chem. Ind. ,  
J a p a n ;  4 6 :  5 3 5 - 8 ( 1 9 4 3 ) .  

C o m p a r i s o n  o f  o x i d e s  o f  S n ,  N i ,  Mo, F e ,  and  
Pb as c a t a l y s t s .  COAL;COAL PASTESIHYDROGENATION; 
CATALYSTS;MOLYBDENUM OXIDES;TIN OXIDES;NICKEL 
OXIDES;IRON OXIDES;LEAD OXIDES;COMPARATIVE 
EVALUATIONS 

0 2 6 7 9  HYDROGENATION OF COAL PASTE. IV. 
EFFECT OF THE VARIETIES ~F COAL PASTE, 
Kurokawa,  M. J .  Soc.  Chem. I n d . ,  Japan;  46:  
s38-41(1943). 

E f f e c t s  o f  the  p a s t e  on activity o f  oxide 
and sulfide catalysts. COAL;COAL PASTES; 
HYDROGENATION;CATALYSTS;OXIDES;CHLORIDES; 
SULFIDES 

02680 HYDROGENATION OF COAL AT HIGH 
TEMPERATURES. Bray, J .L . ;  Howard, R.E. 
Purdue Unlv. ,  Eng. Expt. Sta. B u l l . ,  Research 
S e t . ;  No. 90~ 55p.(1943). 

400 to 5700C; pressures up to 4500 Ib / i n  2 no 
c a t a l y s t s .  COAL;HYDROGENATION;HIGH TEMPERATURE; 
HIGH PRESSURE 

02681 HYDROGENATION OF RUMANIAN BROWN COAL. 
Candea~ C.; Kuhn, J. Oel u. Kohle; 39: 58- 
60(1943), 

M i x t u r e  w i t h  m i n e r a l  o i l ;  MoO s c a t a l y s t .  
COAL;BROWN COAL;MINERAL OILS;HYDROGENATION; 
MOLYBDENUM OXIDES;CATALYSTS;HIGH TEMPERATURE; 
HIGH PRESSURE;GASOLINE;PRODUCTION 

02682 HYDROGENATION OF BITUMINOUS COAL TARS. 
Cau le~ ,  C .M. ;  Kingman~ F . E . T .  F u e l ;  22: 156-  
64( I943 ). 

200 arm; 4500;  MoSz c a t a l y s t ;  HI c a t a l y s t  
with MoOa. COAL TAR;HYDROGENATION;BITUMINOUS 
COAL;HIGH PRESSURE;NIGH TEMPERATURE;CATALYSTS; 
MOLYBDENUM SULFIDES;HYDRIODIC ACID;MOLYBDENUM 
OXIDES 

02683 CATALYTIC HYDROGENATION OF CO-CH, 
SYNTHESIS FROM WATER GAS. Mai ler ,  A. 
Austra l ian Chem. Ins t .  J. and Proc.; 10: 100- 
114~ 123-9(1943). 

C a t a l y s t  c o n s i s t i n g  of 90 p e r c e n t  Ni and I0 
percent Alz9 a, WATER GAS;CATALYSTS;NICKEL; 
ALUMINIUM OXIDES;CARBON MONOXIDE;HYDROGENATION; 
REDUCTION 

02684 CATALYST FOR HYDROGENATION OF COAL~ 
TARS, MINERAL OILS, AND THEIR DISTILLATES, 
EXTRACTS~ OR BOTTOMS. ( to  I .  G. Farbenlnd.) .  
German(FRO) P a t e n t  7 4 1 , 3 8 8 .  23 Sep  1 9 4 3 .  

Use o f  o r g a n i c  CI compounds as c a t a l y s t s .  
HYDROGENATION;COAL;COAL TAR;MINERAL OILS;  
CATALYSTS;ORGANIC CHLORINE COMPEUNDS 

02685 ACTION OF CHEMICAL REAGENTS ON 
BITUMINOUS COALS. Thomson, G.H. B r i t .  Coal 
U t i l i z a t i o n  Research  Assoc .  B u l l . ;  8: 2 5 8 -  
66(1944). 

Review w i t h  86 r e f e r e n c e s .  COAL; 
HYDROGENATION;OXIDATION;HALOGENATION;SOLVENT 
EXTRACTION;REAGENTS;REVIEWS 

02686 HYDROGENATION OF COAL PASTE. IX. 
FITNESS OF JAPANESE COAL FOR LIQUEFACTION. 
Kurokawa, M.; F u j i w a r a ,  M. J. Soc. Chem. 
Ind. ,  Japan; 47: 537-9(1944). 

Coal pastes. COAL LIQUEFACTION;COAL PASTES 

02687 AMENABILITY OF COALS TO HYDROGENATION. 
Boo th ,  N. F u e l ;  23: 139- -41(1944) .  

C o r r e l a t i o n  between coal c o m p o s i t i o n  a n d  
ease of h y d r o g e n a t i o n .  COAL;COAL PASTES; 
HYDROGENATION;HIGH TEMPERATURE;MEDIUM PP: ~SURE; 
GASEOUS PRODUCTS;CHEMICAL COMPOSITION 

02688 HYDROGENATION OF COAL. S t o r c h ,  H.H.  
I n d .  Eng. Chem.; 36: 2 9 1 - 9 ( 1 9 4 4 ) .  

COAL;HYDROGENATION 

02689 CATALYSIS OF THE LIQUID-PHASE STAGE OF 
COAL HYDROGENATION. B o o t h ,  N. J .  Soc. Chem. 
I n d . ;  63:  1 - 3 ( 1 9 4 4 ) .  

T in  compounds as c a t a l y s t s .  COAL; 
HYDROGENATION;CATALYSTS;TIN COMPOUNDS;TIN 
ALLOYS;IRON ALLOYS;LIQUIDS 

02690 ANNUAL  REPORT OF RESEARCH AND 
TECHNOLOGIC WORK ON COAL, FISCAL YEAR 1943. 
F i e l d n e r ,  A.C.; B e l t z ,  J . C . ;  F i s h e r t  P . L .  
S. Bur .  M ines ,  I n f o r m a t i o n  C i r c . ;  7272: 
5 8 p . ( 1 9 4 4 ) .  

USA. COAL;HYDROGENATION;WATER GAS; 
HYDROCARBONS;PRODUCTION 

U. 

02691 HYDROGENATION OF COAL TAR AND PITCH. 
H a r v e y ,  J . E . ,  J r .  US P a t e n t  2 , 3 4 9 , 7 2 0 .  23 
May 1944. 

425 and 225 atm p r e s s u r e  u s i n g  o x i d e  o r  
s u l f i d e  o f  W as c a t a l y s t .  COAL TAR; 
HYDPOGENATION;PITCHES;HIGH TEMPERATURE;HIGH 
PRESSURE;TUNGSTEN SULFIDES;TUNGSTEN OXIDES 

02692 HYDROCARBON SYNTHESIS. Mayr ,  H . ;  
M a r i n e s c o ,  N. French P a t e n t  893 ,663 .  11 Aug 
1944. 

By r e d u c t i o n  o f  CO under  i n f l u e n c e  o f  
u l t r a s o n i c  waves.  CARBON MONOXIDE;REDUCTION; 
HYDROGEN;PRODUCTION;HYDROCARBONS;MEDIUM 
PRESSURE;MEDIUM TEMPERATURE;ULTRASONIC WAVES 

02693 HYDROGENATION AT HIGH PRESSURE IN THE 
PRODUCTION OF FUELS AND LUBRICANTS. B i a s c o ,  
E. I o n ;  5: 9 1 - 7 ( 1 9 4 5 ) .  

Review on h y d r o g e n a t i o n  o f  l i g n i t e ,  c o a l ,  
and t a r .  LIGNITE;COAL;COAL TAR;HYDROGENATION; 
REVIEWS 

02694 SHALE OIL AND HYDROGENATION OF COAL. 
G r e e n w a l t ,  I . M .  1 8 p . ( 1 9 4 5 ) .  

18 page b o o k l e t .  SHALE OIL;COAL; 
HYDROGENATION;MANUALS 

02695 SECONDARY HYDROGENATION OF LIQUEFIED 
COAL OIL AT HIGH PRESSURE. Kurokawa,  S . ;  
F u j i h a r a ,  M. J .  Soc. Chem. I n d . ,  Japan;  48: 
4 0 - 1 ( 1 9 4 5 ) .  

MoSa as c a t a l y s t .  HYDROGENATION;HIGH 
TEMPERATURE;HIGH PRESSURE;MOLYBDENUM SULFIDES; 
CATALYSTS;OILS;COAL 

02696 E F F E C T  OF HYDROAROMATIC MIXING OIL AND 
COMBINED MIXING OIL ON HYDROGENATION OF COAL 
PASTE. Kurokawa,  S. J .  Soc. Chem. I n d . ,  
Japan;  48: 4 3 - 4 ( 1 9 4 5 ) .  

NizO a as c a t a l y s t  f o r  h y d r o g e n a t i o n  o f  coa l  
p a s t e  w i t h  c y c l o h e x a n o l .  COAL PASTES; 
HYDROGENATION;NICKEL OXIDES;CATALYSTS 

02697 ORIGIN OF COAL. H e n d r i c k s ,  T . A .  
( John  Wi ley  and Sons,  I n c . ,  New Y o r k ) .  
C h e m i s t r y  o f  Coal U t i l i z a t i o n ;  1: 1-  
1 8 6 0 ( 1 9 4 5 ) .  

C r i t i c a l  r e v i e w s  w i t h  many r e f e r e n c e s .  COAL; 
PHYSICAL PROPERTIES;CHEMICAL PROPERTIES;SOLVENT 
EXTRACTION;DISTILLATION;CARBONIZATION; 
DESULFURIZATION;COMBUSTION;COAL GAS;COAL TAR; 
HYDROGENATION;WATER GAS;HYDROCARBONS;PRODUCTION 

02698 HYDROGENATION OF TAR PRODUCTS. 
B r i d g w a t e r ,  R.M. P e t r o l e u m ;  7:  6 8 - 7 1 ( 1 9 4 5 ) .  

COAL TAR;HYDROGENATION;SYNTHETIC FUELS; 
PRODUCTION 

02699 EFFECTS OF MIXING OILS ON HYDROGENATION 
OF COAL PASTE. Kurokawa,  M. J .  Soc.  Chemo 
I n d . ,  Japan;  48: 4 1 - 2 ( 1 9 4 5 ) .  

Using tetralin, liquid paraffin, phenol, and 
q u i n o l i n e  t o  fo rm p a s t e .  COAL PASTE;TETRALIN; 
ALKANES;PHENOL;QUINOLINES;COAL;HYDROGENATION; 


