APPENDI X TO CHAPTER 5, A:  STATUS OF PROCESS DEVELOPNMENT

The status of devel opnent of coal conversion and
oil shale retorting both in this countr% and abroad are
reviewed at length in the literature (Rogers and Hi I,
1979; National Coal Association, 1980; Fluor Engineers
and Constructors, Inc., 1979a,b,c)

The status of synfuel commercialization is
sunmarized in the follow ng tables:

- “Table A° Coal Gasification (Fluor Engineers
and Constructors, Inc., 1979%) .

Table B: Coal Liquefaction (Fluor Engineers
and Constructors, Inc., 19790) .

Table c: Shale G| Retorting (Fluor Engineers
and Constructors, Inc., 1979c) .

These tables also review the nmajor characteristics
of these technologies. Mre details about the processes
are given in Bentz, E J., 1980.
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Appendi x B-1:

(Courtesy: "Low and Medi um Btu Gasification Systens:
Technol ogy Overview'U. S. EPA, 1978; EPA-600/7/78-061)

Gasifier

Lurgi
Wellman-Galusha

Woodall-puckman/
Gas Integrale

Koppers-Totzek
Winkler

Chapman (Wilputte)
Ri | ey Morgan

Wellman Incadenscent
BGC/Lurgi Slagging

Bi-Gas
Foster Wheeler/Stoic

Pressurized wellman-
Galusha (MERC)

GFERC Slagging

Texaco

BCR Low-Btu

combustion Engineering
Hygas

Synthane
CO, Accept or

Foster Wheel er

Babcock & wilcox

U-Gas

Westinghouse

Coalex

‘under construction.

EXI STING U.S. AND FOREI GN LOWN AND MEDI UM BTU GASI FI CATI ON SYSTEMS

Number of gasifiers currently operating (No. of gasifiers built)

Licensor/developer Low-Btu gas Medium-Btu gas Synthesis gas Location Scale
Lurgi Mineralbltechnik GabH 5 (39) (22) Forei gn Conmer ci al
McDowel] Wellman Engineering Co. 8(150) Us/Foreign Commercia
Woodall-puckham (USA) Ltd. (72) @ (8) For ei gn Commer ci al
Koppers Conpany, |nc. (39)*+ Foreign Cormer ci al
Davy Powergas (23)** 6(14) PForelgn conmmer ci al
Wilputte Corp. 2(12) - - us Commer ci al
Riley Stoker Corp. 1 - - us commer ci al
Applied Technol ogy Corp. (20)ee - - Us/Foreign Commercial /
Denonstration
British Gae Corp. e nd Lurgi 1 Foreign Denonstration
Mineraldltechnik Gebh
8ituminous Coal Research, Inc.' ’ ' 1 us Denonstration
Foster “Wheeler/Stoic Corp 1%(2) s - - us Denonstrati on
ERDA 1* us Denonstration
ERDA - 1e us Denonstration
Texaco Development Corp. - 1* us Denonstration
Bituminous Coal Research, Inc. 1* us Denonstration
Conmbustion Engi neering Corp. 1* us Denonstration
Institute of Gae Technol ogy - 1 us Demonstration
(High-Btu)
ERDA - 1 us Denonstration
(High-Btu)
ERDA - 1 us Denonstration
(High-Btu)
Foster wheeler Energy Corp. 1 us Pilot
The Babcock & Wilcox Co, 1 us Pilot
Institute of Gas Technol ogy, 1 us Pil ot (400
Phillips Petrol eum Corp. 1b/hr coal)
Westinghouse Electric Corp. 1 us Pilot
Inex Resources, Inc. 1 us Pilot
(1e)

Demonstration scale indicates 2000 to 10,000 I1b/hr coal feed.
Pilot scale indicates 400 to 1500 1b/hr coal feed.

ae
Undetermined number overseas currently £n operation




Appendi x B-2: Conti nued

POPULATI ON OF LOW MEDI UM BTU GASI FI ERS

Gasifier type

Gasifier name

L icensor/Developer

Stacus

Fixed-Sod, Dry Ash

Lurgi

\iél | man- Gal usha

Chapman (willputte)
Woodall-Duckhan/Gas lategrale
Riley Morgan

Pressurized Wellman~-Galusha
(MERC)

Foster Wheeler/Stoic

Kilngas

Kellogg Fixed Bad
GECAS

Counsol Fixed Bad
IFE Two Stage

Ksxpely Producer
Marischka

Pintsch RAillebrand
U.G.I. Blue Water Gas
Power Cas

Vellman Incandescent
BCR/Katser

Pixed-Bed. Slarging Ash

BGC/Lurgi Slagging Gasifier

GTERC Slagging Gasifier

Luena

Thyesen Galocsy

Amarican Lurgt Corp. (USA)
McDowell Wellman Eagr. Co. (USA)
Wilpuets Corp. (USA)
Woodall-Duckhas, Ltd. (USA)

Riley Stoker Corp. (USA)

Morgantowm
Center/ERDA (USA)

Energy

Yoscter Whealer Energy Corp. (USA)

Allis Chalmars Corp. (USA)

M. u. Kallogg Go. (USA)

General EZlectric Rasearch and
Development (USA)

Counsolidacion Coal co.
(USA)

International Purnace Equipment
Co., Ltd.

Buresu Of Mines/ERDA (USA)
Unknown

Uskoown (Germany)
e | .COrp. e (Usa)
Powar Cas Co. (USA)
Applied Technology (UDA)

Uaknown

British Gas Council (G8)

Lurgi Mineraloleechnik (\W. Germany)

Grand Forks Energy Research
Car eer/ ERM (USA)

Unknown

Uaknowm

Present commercial operation

Pr cial

Present commercial o p e
Preseant commercial operacion

Present demouscration UNit t esti
commercislly available

develop unit testin

Demonstration unit placned

operation

r a

ng,

Prasent developmsnt unit testing ;

commarcially e vallabla

Prasent 18v'dome unit

testing

Prasent developmsnt unit tescing

Pr develop

Pasc commercial operatioca

Past commercial operation

t unit testing

Pasc commarcial oOperation; sathracite

or coka ouly

Past commercial operation
Past commercial operacion; coke
Past commercial operation
Present commercial opon:io.a

Past developmsnt unit testing

only

Present development UNit testing

Present development unit testing;

lignite only
Put Commercial operation; coke

Past commercial operation; coke

only

only

ejbg?



Appendi x B-2

Cont i nued

POPULATI ON OF LOW MEDI UM BTU GASI FI ERS

Gasifier type
Gasifier hame

L icenser/Developer

Status

Fluidized-Bed, Dry Ash

Winkler
Hygas

Synthane

Hydrane

Cogas

Exxon

BCR Low-Btu

CO,Acceptor

Electrofluidic Gasification
LR Fluid Bed

HRI Fluidized Bed

BASF-Flesch-Demag

GEC3 Marchwood

Heller

Pluidized-Bed, Agglomeracing Ash

U=Gas
Bactmlle/Carbide
Westinghouse

City CollageofNY Mark 1

Two~stage Fluidized

ICl Mowing Burden

Eatrained-Bed, Dry Ash
Garrect Flash Pyrolysis

Bianchi

DavyPowergas Co. (USA)
I nstitute ofGasTechnology(USA)

Pittsburgh Energy Research
Center/ERDA (USA)

Pittsburgh Energy Research
Cencer/ERDA (USA)

Cogas Development Co. (USA)
Exxon Corp. (USA)

Bictuminous COal Research (USA)
Consolidation coal co. (USA)
lowa Scace Univ./ERDA (USA)
Unknown (Germany)

Hydrocarbon Research I nc. (USA)

Badische Anilia und Soda Fabrik
(Vest Cermany)

Unicnown

Ooknown (GefMAny)

Instituce Of Gas Technology (USA)
Battelle Memorial Inscituce (USA)
Vestinghouse Electric Corp. (USA)

HBydrocarbon Research Inc./
A.M. squires (USA)

British Gas Council (England)

Isperial Chemical Industries, Ltd.

(England)

g;méz)Research and Development

Unknown (France)

B-3

Present commercial operation
Present development UNit testing

Present development UNit testing

Present development UNit tescting

Present development unit testing
Present development unit testing
Present development unittescing
Present development unit testing
Present development unit tescing
Past commercial operation

Past development unit tescing

Past developwmant UNit testing

Past development UNit testing

Put development unit tescing

Present development UNit resting
Present development UNit testing
Present development unit tescing

Present davelopment UNit ctesting

Present development uatt testing

Past development unit testing

Present development unit tescting

pasc development unit testing;
1ignice ONly

ejbg?



Appendi x B-2 :

Cont i nued

POPULATI ON OF LOW/MEDIUM-BTU GASIFIERS

Gasifier type

Gasifier name

L icenser/Devel oper

Scatus

Panindeco

USEM Annular Recort

UsSBM Electrically Heaaced

Encrained-Bed, Slagging Ash

Koppers-Totzek

3i-Gas

Texaco

Coalax

PAMCO/Poster Whealer

Combustion Engineering
Irigham Young University

Babcock and Wilcox
Ruhrgas Vortex

ICT Cyclounizer
Inland Steel

USBM, Morgantown

Creat Northern Railway

RS Cycloue

Molten Media, Slagging Ash

Kellogg Molten Sait
Atgas/Pacgas
Rockgas

Rusmel Single Shaft

Sun Gasification

Otto-Rummel Double Shaft

Unknown (France)
Bureau of Mines/ERDA (USA)

Bureau of Mines/ERDA (USA)

Roppers Co. (USA)

rtgATLmu Coal Resesrch, Inc.

Texaco Development Corp. (usa)
Inax Resources, Inc. (USA)

Pittsburgh e od MidwayCoal co./
Foster Whealer (USA)

Combustion Enginsering (USA)

righam Young University/
Mtuminous Ceal Rasearch (USA)

The Babcock end Wileox CO. (USA)
Ruhrgas A. G. (Hui Germany)
Institute of Cas Technology ( USA)

lalend Steal CO. (USA)

Morgant: Rasearch
Cnm/nn:“( EBAY
Great Northern Railway Co. (USA)

Unknown (England)

M. W. Kallogg CO. (USA)
Applied Techaology Corp. (USA)
Atomics Iaternactional (USA)

Onion Rheinische Braun Kohlan
Krafeseoff A, G. (West Germany)

SUO Resesrch and Development CoO.
(USA)

Dr. C. ottoand Co.

Past development unit testing;
ligaice only

Past developsent unit tescing;
lignite only

Pasc development unit tescing

Present commercial operation

Present development UNit tascing

Presenc development unit cating

Preasent dcnlop.qn: unit tescing;
commercially ¢ milabla

Present development unit testing

Present development UNIt testing

Present development unit testing

Past commercial operation
Past commercial operacion
Pastdevel oprent UNit testing
Past dcvdopment uait tescing
Past developmant unit tescing

Past developsent unit testing

Past development unit tescing

Prasant development unit testing
Present development unit testing
Prasenc development unit testing

Past commercial operation

Past development UNit tescing

Past development unittesting

B-4

ej bgd



