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II. A. IN VITRO CONVERSION: OBTAINING LIQUID HYDROCARBONS

Patent No.

4,132,627
4,132,628
4,133,381
4,133,646

4,133,718

4,133,719

4,133,738

4,133,740

4,133,741
4,133,742

4,133,867

4,134,737

4,134,794

4,134,821

1. PROCESSES
PATENTING UPDATE (1/79-8/79)

Assignee & Title

Arnold M. Leas, 309 E. Van Buren, Columbia City, ID
46725: Integrated Coal Conversion Process

Continenta! ©Oil Company: Method For Reecovering
Hydrocarbons From Molten Metal Halides

Occidental Oil Shale, Inc.: Contacting Treated Oil Shale
With Carbon Dioxide To Inhibit Leaching

Electric Power Research Institute, Ine.: Phenolic Reeyele
Solvent In Two-Stage Coal Liquefaetion Process

Dravo Corporation: Method For Agglomerating Finely
Divided Agglomerative Materials In A Rotary Drum
Agsembly

Didier Engineering GmbH, Germany: Process and
Apparatus For Charging Inclined Chamber Coke Oven

Chevron Research Company: Retorting Process

Guif Research & Development Company: Process For
Increasing The Fuel Field Of Coal Liquefaction Products
By Extraction Of Asphaltenes, Resins And Aromatic
Compounds From Said Coal Liquefaction Products

The Superior Qi1 Company: Method For Recovery Of
Hydrocarbon Fraetions ¥From Hydroearbon-bearing Materials

William . Hill, 38 Suzanne Ave,, St. Psul, MN 535310:
Separation Of Hydroearbons From Oil Shales And Tar Sands

Oecidental Petroleum Corporation: Counter-Current
Process With A Hydrodesulfurization of Solid Carbonaceous
Materials

Aluminum Company of America: Process For Produeing
High-Purity Coal

Firma Carl S8till & Rheinische Braunkohlenwerke
Aktiengesellschaft, Germany: Method TFor Produeing
Non~Abrasive Coke Forms From Brown-coal Briquets

Continental Qil Company: Maintenance Of Solvent Balance
In Coal Liquefaction Process




4,134,822

4,134,826

4,135,579

4,135,885

4,135,889

4,135,948

4,135,968

4,135,982

4,135,983

4,135,987

4,136,013

4,136,056

4,137,050

4,138,221

4,138,222

4,138,223

4,138,224

4,138,467

1906

University of Utah: Process For Minimizing Vaporizable
Catalyst Requirements For Coal Hydrogenation-Liguefaction

Continental Oil Company: Method For Producing Hydro-

carbon Fuels From Heavy Polynuclear Hydrocarbons By Use

Of Molten Metal Halide Catalyst
Raytheon Company: In Situ Proeessmg Of Orgamc Ore

Bodies

Wormser Engineering, Inc.: Burning And Desulfurizing

Coal

University of Utah: Single Stage Coal Gasification

Reactor

Krupp-Koppers GmbH, Germany: Method And Apparatus

For Scraping The Bottom Wall Of A Coke Oven Chamber

Weyerhaeuser Company: Spent Liquor Treatment

Occidental Petroleum Corporation: Method For Preventing
Plugging In The Pyrolysis Of Agglomerative Coals

Kureha Kagaku Kogyo Kabushiki Kaisha and Sumikin Coke

Co., Ltd.: Method For Improving Coking Property Of Coal

For Use In Production of Cokes

Krupp~-Koppers GmbH, Germany: Apparatus For Cleaning

The Bottom Surface Of A Coke Oven Door Plug

The Dow Chemical Company:
Hydrogenation Processes

Emulsion Catalyst For

Continental Oil Company: Regeneration Of Zine Chloride
Hydroeraeking Catalyst

Standard Qil Company: Coal Desulfurization

Continental Oil Company: Manufacture Of Pellets From

Coal Conversion Products

Continental 0Qili Company: Pelletization Of Coal

Conversion Products

Continental Oil Company: Manufacture Of Pellets From

Coal Liquefaection Products

Continental Oil Company: Production Of Fixed Bed

Gasifier Feedstock And Fuels From Cosal

The Canadian Govt.: Method For Concenirating Heavy

Minerals In The Solids Tailings From Hot Water Extraction
Of Tar Sands



4,139,416

4,139,419

4,139,451

4,140,181

4,140,583

4,140,623

4,141,793

4,141,794

4,141,795

4,141,796

4,141,797

4,141,818

4,142,941

4,142,942

4,144,033

4,145,189

4,145,956

4,145,274
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Centro Sperimentale Metallurgio SpA: Carbonaceous
Material With High Characteristics Of Surface Area And
Activity And Process For Producing The Seme

Huini Projekt Praha, Projekeni a Inzenmyrska Organizace:
Arrangement For Dosing A Coal Charge To A Coking

~ Battery

Nalco Chemieal Company: Method For Dewatering Coke
Tar-Water Mixtures

QOccidental Qif Shale, Inc.: Two-stage Removal Of Sulfur
Dioxide From Process Gas Using Treated Qil Shale

Pioneer  Corporation: Processing Of Lignite TFor

Petrochemicals

Continental Qil Company: Inhibition Of Coke Puffing

Nissho-Iwai Co., Ltd.: Process For Preparation Of Coke
And Carbonizer Therefor

Occidental Petroleum Corporation: Crid-Wall Pyrolysis

Reaetor

Nippon Kokan Kabushiki Kaisha: Dry Type Method For
Quenching Coke '

Bethlehem Steel Corporation: Coke Oven Emission Control
Method And Apparatus

Dr. C. Otto & Company GmbH, Germany: Method Of

Operating A Battery Of Coke Ovens

Jung B. An, No. 3-1 JungAng Dong, Busan, Korea:
Method Of Collecting Oil From Crude Oil Residue

Firma Carl Still Reecklinghausen, Germany: Method For
Producing Blast Furnace Coke

Albert Calderon, 1065 Melrose Dr., Bowling Green, OH
43402: Method And Apparatus For Quenching Coke

Kobe Steel, Lid.: Process For Manufacturing Metallurgical
Carbonaceous Materials From Coals

Energy Conversion Systems Limited: Process For Preparing
A Clear-burning, Low Sulphur Liguid Fuel From Coal

Georgia Tech Research Instituter Method And Apparatus
For Producing A Carbonaceous Residue Product

Occeidental Petroleum Corporation: Pyrolysis With Staged
Recovery :




4,148,359
4,146,367
4,146,370
4,146,434

4,146,435

4,145,459
4,146,460
4,147,593
4,147,594
4,147,615
4,148 614
4,148,692
4,148,709
4,148,710

4,148,716
4,148,752

4,149,597

108

Occidental Petroleum Corporation: Method For Reaecting
Nongaseous Material With A Gaseous Reactant

California Institute Of Technology: Coal Desulfurization

Shell Internationale Research Maatshappij B.V.: Process
And Apparatus For The Partial Combustion Of Coal
Powder

Standard Qil Company: Process For The Desulfurization
Of Petroleum Coke

Mitsubishi Chemical Industries, Ltd., Ayogo & Kansai
Netsukagaku Kabushiki Kaisha: Dust Collecting System For
Coke Oven

Continental Oil Company: Treatment Of Coal Liquefaction
Effluent

Delbert D. Thomas, 1522 Cameo Dr., Redlands, CA
92373: Oil Shale Retort Apparatus And Process

Occidental Petroleum Corporation: Flash Pyrolysis Of
Organie Solid Waste Employing Ash Reeyele

Koppers Company, Inc.: One-spot Cylindrical Coke
Quenching Car And Quenching Method

Arnold M. Leas, 309 E. Van Buren, Columbia City, ID
46725: Hot Sand-Coal-Cracking To Hydrodistillate Fuels

Chalmer G. Kirkbride, 13 Elk Forest, R.D. No, 2, Elkton,
MD 21921; Process For Removing Sulfur From Coal

Bethlehem Steel Corporation: Process For Producing Low
Reactivity Caleined Coke Agglomerates

The Lummus Company: Hydroliquefaction Of
Sub-Bituminous And Lignitic Coals To Heavy Piteh

Occidental Oil Shale, Ine.: Fluidized Bed Process For

Retorting Cil Shale

Gulf Research & Development Company: Process For
Separating Tar And Sclids From Coal Liquefaction Products
Using A Halogenated Aliphatie Solvent

Baver Aktiengesellschaft, Leverkusen: Production Of
Activated Carbon In A Reactor Having A Lower Statie
Layer And An Upper Fluidized Layer

Texaco Exploration Canada Ltd.: Method For Generating
Steam




4,149,939
4,149,959

4,150,093

4,150,548
4,150,958
4,151,044
4,151,047
4,151,066
4,151,073
4,152,120
4,152,243

4,152,244

4,152,245

4,153,420

4,153,514

4,153,533

4,154,584
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Salem Corporation: Method And Apparatus For Feeding An
Oxidant Within A Furnace Enclosure

Fxxon Researeh & Engineering Co.:
Process

Coal Liquefaction

The Cenadian Govt.:  Method For Concentrating Heavy
Vinerals 7n The Solids Tailings From Hot Water Extraction
0Of Tar Sands

Kemp Reduection Corporation: Pollutant Removal From
Pyrolytic Gases By Cenirifuge And Molecular Sieves

Richard Jablin, P.0. Box 514, Winchester, VA 22601
Treatment Of Waste Ligquor

Occidental Research _Corporation: Process For The
Pyrolysis Of Carbonaceous Materials In A Double Helix
Cyclone

S.A. des Anciens Etablissements Paul Wurth, Iuxembourg:
Teed  Installation  For  Appsratus  For Extracting
Hydrocarbons From Bituminous Schists

Mobil Oil Corporation: Coal Liquefaction Proeess

Hydrocarbon Research, Ine.: Process For Phase Separation

General Eleetric Company: Cogl Desulfurization Using
Alkall, Wetal or Alkaline Earth Compounds And
Eleetromagnetic Irradiation

3.A. des Anciens Etablissements Paul Wurth, Luxembourg:
Treatment Of Bituminous Schists

Ludwig Raichle, 12 Weinbietstrasse, 6703 Limburgerhof, &
Walter Kroenig, 7 Mathildensirasse, 6200 Wiesbaden, both
of Germany:  Manufacture of Hydrocarbon Qils By
Hydrocracking Of Coal

Atlantic Richfield Compeny: Separation Of Rock Solids
From Heat Carriers In An Oil Shale Retorting Process

Ra Shipping Ltd.: Process For Wet Carbonizing Of Peat

Occidental Petroleum Corporation: Pyrolysis Process For
Solid Wastes

Chalmer G. Kirkbride, 13 Eilk Forest, R.D. No. 2, Elkton,
MD 21921: Shale Conversion Process

Dr. C. Otto & Comp. GmbH, Germany: Method For
Cooling Gases Containing Naphthalene, Tar & Solids




4,155,715

4,155,716

4,155,717

4,155,832

4,156,595

4,157,245

4,157,248

4,157,291

4,157,305
4,157,940

4,158,548

4,158,610

4,158,620

4,158,637
4,158,638

4,158,948

4,159,195

4,159,236
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Occidental Petroleum Corporation: Process For Reducing
The Organie Sulfur Content Of Char

Atlantic Richfield Company: Process For Removing Sulfur
From Coal

Atlantic Richfield Company: Process For Removing Sulfur
From Coal Employing Aqueous Solutions Of Sulfites And
Bisulfites

The U.8. of America as rep. by U.S. Dept. of Energy:
Hydrogenation Process For Solid Carbonaceous Materials

Peabody Coal Company: Formecoke Process And Apparatus

Chevron Research Company: Countercurrent Plug-Like

Flow Of Two Solids

Exxon Research & Engineering Co.: Hydrothermal Alksli
Metal Catalyst Recovery Process

Gulf Research & Development Companv: Process For

Extending Life Of Coal Liquefaction Catalyst
Chemap AG: Method Of Filtering Molten Coal

Dr. C. Otto & Company GmbH: Method For Operating A
Battery Of Horizontal Coke Ovens

Atlantic Richfield Company: Process For Removing Sulfur
From Coal

Bethlehem Steel Corporation: Method And Apparatus For
Determining And Controlling Amount of Carbon Deposited
On A Surface By A Gas '

Atlantic Richfield Compaﬁy: Retorting Oil Shale With Iron
Oxide Impregnated Porous Pellets

Westinghouse FElectric Corporation:  Conversion Of Coal

Into Hydroearbons

Gulf Research & Development Company: Conversion Of
Coal Into Hydroecarbons

Texaco, Inc.: Conversion of Solid Fuels Into Fluid Fuels

Exxon Research & Engineering Co.: Hydrothermal Alkali
Metal Recovery Process

Gulf Oil Corporation: Method For Combining Coal
Liquefaction And Gasification Processes




4,159,237

4,159,238

4,159,240

4,159,897

4,159,905

4,160,479

4,160,719

4,180,720

4,160,814

4,161,440

4,161,441

4,161,442

4,162,898

4,162,943

4,162,944

4,162,956

4,162,957

111

Gulf 0Qil Corporation: Coal Liquefaction Process Employing
Fuel From A Combined Gasifier

Gulf 0il Corporation: Integrated Coal Liquefaction -

Gasification Process

John M. Malek, P.Q. Box 71 Lomita, A 90717: Separating
Liquid And Solid Products Of Liquefaction Of Coal Or Like
Carbonaceous Materials

Fluid Coal Corporation: Producing Fluid Fuel From Cosl

Bergwerksverband GmbH and Rheinstahl Huftenwerke AG:
Method Of Manufacturing Green Hot Briquettes From Fine
Coal For Use In Shaft Furnaces

Reginald D. Richardson, 53 Valecrest Dr., & Robert H.
Shannon 59 Valeerest Dr., both of Islington, Ontario,
Canada MOA 4P5: Heavy Oil Recovery Process

Phillips _Petroleum Company: Iron-Containing Refractory

Balls For Retorting Oil Shale

University of Utah: Process And Apparatus To Produce
Synthetic Crude Oil From Tar Sands

Great Lakes Carbon Corporation: Thermal Desulfurization
And Caleination Of Petroleum Coke

Exxon Research & IDngineering Co.: Liquefaction Of
Calcium~Containing Subbituminous Coals And Coals Of
Lower Rank

Jacque C. Morrell, 4501 Conn. Ave., NW Wash.,, D.C.
90008: Process ror The Production Of Distillate Fuels
From Oil Shales Anéd By-product Therefrom

Mobil Oil Corporation: Processing Of Tsr Sands

The Standard Oil Company: Process For Removing Sulfur
From Coal

Occidental Petroleum Corporation: Silot Pyrolysis Reaetor
And Method Of Pyrolysis

United States Steel Corporation:
Apparatus For Coke Oven Batteries

Spotting Method And

Kerr-McGee Corporation: Coal Deashing Process Ilaving
Improved Solvent Recovery Technigues

Kerr-MecGee Corporation: Method Of Feeding Solids To A
Process Unit




4,162,958
4,162,959
4,162,960

4,162,963

4,162, 964
4,163,693

4,164,397

4,164,466
4,165,216
4,165,220
4,165,260
4,166,022

4,166,023

112

Kerr-MeGee Corporation: Process For The Discharge Of
Ash Concentrate From A Coal Deashing System

Occidental  Petroleum Corporation: Production Of

Hydrogenated Hydrocarbons

Union Oil Company of California: Shale Retorting Process
And Apparatus

Continental 0Oil  Company: Method For Producing
Hydrocarbon Fuels And Fuel Gas From Heavy Polynuclear
Hydrocarbons By The Use Of Molten Metal Halide
Catalysts

Kerr-MeGee Corporation: Method Of Handling Ash-Rieh
Material In A Coal Deashing Process

Occidental Petroleum Corporation: Fluidizing A Mixture
Of Particulate Coal And Char

Herbert H. Hunt, 3608 Vine Maple, Egene, Oreg. 97405,
& Harold S. Worcester, 91640 Hill Rd., Springfield, Oreg.,
97417: TFuel Gas Producfion

Kerr-McGee Corporation: Method Of Improving Yield In A
Coel Liquefaction Product Deashing Process

Enerco, Ine.: Continuous Drying And/Or Heating

Apparatus

Centro  Sperimentale Metaliurgio SpA.: Process For

Producing Hardened Semieoke Briqueties

Inlend Steel Company:  Pipeline Charging Of Coal Into

Coke QOven

Gulf Research & Development Company: Recovery Of 0il
From Qil Shale

'Sunoco Energy Development Company; Pour Point

Depressant For Shale Qil
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. A. IN VITRO CONVERSION: OBTAINING LIQUID HYDROCARBONS

2. APPARATUS

This profile includes thermolytie dis- '
tillation apperatus for the conversion of ACTIVITY INDICES {1976-1978)

solid carbonaceous material fo liquid

hydroearbons. GROWTH 42.1%
FOREIGN SHARE 35.4%
INCLUDED IN THIS PROFILE ARE ALL CORPORATE OWNED 79.8%
OF THE PATENTS FROM: GOVERNMENT OWNED 0.0%
: U.8. OWNED OF FOREIGN 1.8%
Class 202, Subclasses 81-151, and
207-230
PATENT ACTIVITY Patents 80
BY PATENT GRANT DATE o
1969-1978 ¢
TOTAL 40 -
A——i——a
U.S. ORIBIN

|:hﬁJREIBN ORIGIN 20 -
I |—mm !_E“ ’—mm

1868 70 71 72 73 74 75 76 77 78

Potents 80
BY APPLICATION FILING DATE
1967-1976 P
TOTAL 40
U.S. ORIGIN P
20 4

- k-3
Blirinﬁemu ORIGIN Ammecms gl
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II. A, IN VITRO CONVERSION - OBTATNING LIQUID HYDROCARBONS
2. APPARATUS

ASSIGNEES WITH 2 OR MORE PATENTS (1/69-12/78)

KOPPERS COMPANY INC. 39
Dr, C, OTTO COMP, G.M.B.H. 27
FIRMA CARL STILL 15*
HEINRICH KOPPERS GMBH 1i*

OCCIDENTAL PETROLEUM CORPORATION

MARATHON OIL COMPANY

SALEM CORPORATION

AMERICAN WAAGNER-BIRO COMPANY, INC.

BERGWERKSVERBAND GMBH

UNITED STATES STEEL CORPORATION

SUN OII, COMPANY OF PENNSYLVANIA

ALLIS-CHALMERS CORPORATION

GREAT LAKES CARBON CORPORATION

NICHOLS ENGINEERING + RESEARCH CORPORATION

PEARODY COAIL COMPANY

NIPPON KOKAN RABUSHIKI KAISHA

DRAVO CORPORATION

BETHLEHEM STEEL CORPORATION

CONTINENTAL OIL COMPANY

KOPPELMAN, EDWARD

INTERLAKE INC.

MOBIL OIL CORPORATION

PENNSYLVANIA COKE TECHNOLOGY, INC.

NIPPON STEEL CORPORATION

PHILLIPS PETROLEUM COMPANY

METALLGESELLSCHAFT AKTIENGESELLSCHAFT

AGENCE NATIONALE DE VALORISATION DE LA
RECHERCHE (ANVAR)

WILPUTTE CORPORATION

TAKEDA CHEMICAL INDUSTRIES, LTD.

BARNEBEY-CHENEY CO.

NATIONAL STEEL CORPORATION

MONSANTO COMPANY

CHEVRON RESEARCH COMPANY

INGERSOLL-RAND RESEARCH INC.

OIL SHALE CORPORATION

EXXON RESEARCH + ENGINEERING CO.

HARTUNG, KUHN + CO. MASCHINENFABRIK GMBH

STANDARD OIL COMPANY

HOOGOVENS IJMUIDEN B.V.

WESTVACO CORPORATION

DIDIER ENGINEERING GMBH

LAMPL, HELMA

MANNESMANN AKTIENGESELLSCHAFT

=
MRNRODMMNMNNRRRON NN D WWW WiiWwwWwwWwWww b bbb bR~ WO

*Composite total, see Appendix A.
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