TR ARV

DE94008962 Information is our business.

COAL LIQUEFACTION AND GAS CONVERSION:
PROCEEDINGS. VOLUME 2

DEPARTMENT OF ENERGY, PITTSBURGH, PA.
PITTSBURGH ENERGY TECHNOLOGY CENTER

1993

.

U.S. DEPARTMENT OF COMMERCE
National Technical Infoermation Service




U.S. Department of Energy

y Pittsburgh Energy Technology Center

COAL LIQUEFACTION AND

GAS CONVERSION

CONTRACTORS REVIEW CONFERENCE

\
J‘.

-

]
8] \-u

(N

-
T e -

B
-

PROCEEDINGS
VOLUME 11

SEPTEMRER 27 - 29, 1993

Hyatt Regency Hotel
Pittsburgh, Pennsylvania

MASTER

Kt

DISTRIBUTION OF THiS DOCUMENT IS UNLIMITES"



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product, Or process disclosed, or
represents that its use would not infringe privately owned rights.
Reference herein to any specific commerciai Product, process, or
service by trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions =f authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof. .

This report has been reproduced directly from the best available
copy.

Copies of this report are available from the National Technical
Information Service, U.S. Department of Commerce, Springfield, VA
22161.
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MONDAY, SEPTEMBER 27, 1993

AR-COAL LIQUEFACTION
(Ballrcom 1 & 2)
Session Chatrperson: V.U.S. Rao, Pittsburgh Energy Technology Center

8:30-8:40a.m. Introductory Remarks

8:40-9:10a.m. Steam Pretreatment for Coal Liquefaction
R_A. Graff, The City College of New York

9:10-9:40a.m. The Dual Role of Oxygen Functions in Coal

Pretreatment and Liquefaction: Crosslinking
and Cleavage Reachors

M_A. Serio, Advanced Fuel Research, Inc.
9:40-10:10a.m. Technical and Economi¢ Evaluation of 2 New Process

for Co-Liquefying Ceal and Scrap Tires
M. El-Halwagi, Auburn University

19:10-10:30am. BREAK

10:30-11:00 a.m. Chemistry of Catalytic Coal Liquefaction :
B.C. Bockrath, Pittsburgh Energy Technology Center

11:00- 11:30 2.m. High Temperature/High Pressure BSR%mmmopy
of Free Radicals ic Coal Liquefaction, oprocessing
and Catalyst Testing
M.M. Ibrehim, West Virginia University

1130sxm.-1:00p.m. LUNCH

afternooa session continued on next page



MONDAY,SEPTEMBER 27,1993 (continued)

AR-COAL LIQUEFACTION
(Ballroom 1 & 2)

Session Chairperson: M .J. Baird, Pittsburgh Energy Technology Center

1:00-1:30p.m.  Dispersed Catalysts and Carbon-Based Catalysts for
DirectCoal Liquefaction
M. Farcasiu, Pittsburgh Energy Technology Center

1:30-2:00p.m. NewApproachesin the Synthesis and Characterization of
Iron-Based Catalysts for Direct Coal Liquefaction
G.P. Huffmar, University of Kentucky, CFFLS

2:00-2:30p.m. Clay-Supported Catalysts for Coal Liquefaction
E.S. Olson, Uhiversal Fuel Development Associates, Inc.

2:30-2:50p.m. BREAK
2:50-3:20p.m. Activity Testing of Fine-Particle Size, Iron Catalysts

for Coal Ligquefaction
F.V. Stohl, Sandia National Laboratories

3:20-4:30 p.m. Open Discussion - Catalyst Testing
Discussion Leader: M. J. Baird

ADJOURN



MONDAY,SEPTEMBER 27,1993

GAS-TO-LIQUIDS
(Regency A)

Session Chairperson: A.C. Bose, Pittsburgh Energy Technology Center

2:30-8:40a.m.

8:40-9:10a.m.

9:10 -9:40a.m.

9:40 - 10:10a.m.

10:10 -10:30 a.m.
10:30-11:00a.m.

11:00-11-30a.m.

Introguctory Remarks

. Development of Ceramic Membranes for Partial

Oxygenation of Hydrocarbon Fuels to Hi gh-Valye-
Added Products
U. Balachandran, Argonne National Laboratory

Oxidative Coupling of Mcthane using
Membrane Reactors
Y.H. Ma, Worcester Polytechnic Institute

Electropox: BP's Novel Oxidation Technrology
T.J. Mazanec, BP Chemicals

BREAK

Methyl eC‘I:loridq: via Oxyhydrochlorination of -
B. Naasz, Dow Corning Corporation
Exploratory Studies of Oxidative Conversion of

Methane to Methanol
C.E.Taylor, Pittsburgh Energy Technology Center

1130am -1:00p.m. LUNCH

afternoon session continued on next page



MONDAY,SEPTEMBER 27,1993 (continued)

GAS-TO-LIQUIDS
(Regency A)

Session Chairperson: R.D. Srivastava, Burns and Roe Services Corp.

1:00-i:390p.m.  Conversion of Light Hydrocarbon Gases to Metal
: Carbides for Production of Liquid Fuels and
Chemicals

W_.A. Peters, Massachuserts Institute of Technology

1:30-2:00p.m. ‘ Light Hydrocarbon Gas Conversion using
Halogenated Iron Dodecaphenylporphyrin Catalysts
J_ A. Shelnutt, Sandia National Laboratories

2:00-2:30p.m.  Novel Catalysts for Methane Activation
R_ Malhotra, SRI International

2:30-2:50p.m. BREAK

2:50-3:20p.m.  Development of Vanadium-Phosphate Catalysts for
Methane Partial Oxidation
R.L. McComick, Amax Research & Developmeat Center

3:20-3:50p.m.  Direct Aromatization of Mcthane
G. Marcelin, Altamira Instruments, Inc.

CNRURN
ADJOURN



TUESDAY,SEPTEMBER 28,1993

8:30 - 8:45 a.m.

8:45-9:15a.m.

9:15-9:55 a.m.

955-10:15 am.
10:15-10:55am.

10:55-11:10am.

PLENARY SESSION
(Ballroom 4)

Welcome and Introductory Remarks
S. Rogers
Pittsburgh Energy Technology Center

DOE Keynote Address
G.V. McGurl
Piusburgh Energy Technology Center

Plenary Speaker
M.M.G. Senden, Koninklijke/Shell Laboratorium
Amsterdam, The Netherlands

BREAK

Plenary Speaker
R.F. Bauman, EXXON Research &
Development Laboratories

S.R. Drozda
U.S. Small Business Administration
District Office/Pittsbargh

SESSIONS CONTINUED ON NEXT PAGE



TUESDAY,SEPTEMBER 28,1993

DIRECT LIQUEFACTION
(Regency B)

Session Co-Chairpersons:
S.C.Kornfeld and M. A. Nowak, Pittsburgh Energy Technology Center

11:15-11:45a.m. ProofofConceptFacility for Direct Liquefaction
A.G. Comolli, Hydrocarbon Research Inc.

11:45 a.m. - Direct Coal Liquefaction - Ca?ital Costand
12:15 p.m. Economics for Improved Baseline Design
S.K. Poddar, Bechtel Corporation

12:15-1:45p.m. LUNCH

1:45 - 2:15 p.m. Imgrovcd Coal Liquefactior through
Enbanced Recycle Distillate Quality
F.J. Derbyshire, Centcr for Applied Energy Research,
University of Kentucky

2:15-2:45 p.m. Advanced Liquefaction Using Coal Swelling and
Catalyst Dispersion
D.C. Cronauer, Amoco Oil Company

2:45-3:15 p.m.  Application of Carbon Monoxide/Steam and
Counterflow Reactor Technologies to Coal
Liquefaction
P_L. Simpson, Alberta Research Council
D. J. Berger, Canadian Energy Developments Inc.

3:15-3:30 pm. BREAK

3:30-4:00 p.m. Highly Dispersed Catalysts for Coal Liquefaction
A. S. Hirschon, SRI Ieternational

4:00-4:30 p.m. Advanced Concepts in Coal Liquefaction -
imization of Reactor Configauration in
Coal Liquefaction
V. R Pradhan, Hydrocarbon Research Inc.
4:30-5:00 p.m. Coal Liquefaction Process Streams Characterization
and Evaloation
S.D. Brandes, CONSOL, Inc.

ADIOURN



TUESDAY,SEPTEMBER 28, 1993

INDIRECT LIQUEFACTION (Oxygenated Fuels)
(Ballroom 2)

Session Co-Chairpersons:
G.J. Sticgel, Pittsburgh Energy Technology Center
R.D. Srivastava, Burns and Roe Services Corp.

11:15-11:45am.  Heterogeneous Catalytic Process for Aicohol Fuels from
Syngas
D.M. Minahan, Union Carbide Chemicals & PlasticsCo . Inc.
11:45 am. - The Economical Production of Alcohol Fuels from

12:15 p.m. Coal-Derived Synthesis Gas
W.B. Whiting, West Virginia University

1Z:15-1:45p.m. LUNCH

1:45-2:15p.m.  Isobutanol Dehydration: A Key Step in Producing
MTBE from Syngas '
B.A. Toseland, Air Products and Chemicals, Inc,

2:15-2:45p.m.  High Octane Ethers from Synthesis Gas-
Derived Alcohols
K. Klier, Lehigh University

2:45-3:15p.m.  Progresson Develop
Higﬁ‘:r Alcohols from

g Technology for Producing
yn .
G. W. Roberts, North Carolina State University

3:15-3:30p.m. BREAK

3:30-4:00p.m. Developmentof Alternative Fuels from Synthesis
&;l. Brown, Air Products and Chemicals, Inc:

4:00-4:30p.m.  Catalystsand Process Development for Synthesis

oaversion to Isobutylene
R. G. Anthony, Texas A&M University




A

WEDNESDAY, SEPTEMBER 29, 1993
DIRECT LIQUEFACTION

(Regency B)
Session Co-Chairpersons:
E. B. Klunderand M. J. Baird, Pittsburgh Energy Technology Center

8:30-9:00 a.m. The Effect of Dispersed Catalysts on First Stage
Coal Liquefaction

A.V. Cugini, Pittsburgh Energy Technology Center

9:00-9:30 a.m. Conceptual Design & Economic Evaluation of BCL
" Project
S. Katsushima, New Energy and Industrial
Technology Development Organization, Japan

9:00-10:00 a.m. Li?uef?ctiqn Studics on Victorian Brown Coal
D.J. Allardice, Coal Corporation of Victoria,
Australia

10:00-10:20 a.m. BREAK

10:20-11:20 a.m. M.D. Gray, M.D. Reed, R.D. Hughes, N. Robinson
British Coal Corporation, UK

10:50-11:20 s.m. Liquefaction Characteristics of Wyoming Coal
K. Ikeda, Nippon Steel Corporation, Japan

11:50 2.m_-1:20 p.m. LUNCH

afternoon session continued on next page |



WEDNESDAY,SEPTEMBER 29,1993 (continued)

DIRECT LIQUEFACTION
‘ (Regency B)

Session Chairperson:
P. Zhou, Burns and Roe Services Corp.

1:20-1:50p.m.  Catalytic Multi-Stage Liquefaction of Coal
. L.K.T. Lee, Hydrocarbon Research, Inc.

[:50-2:20p.m.  Effects of Low-Temperature Catalytic
Pretreatments on Coal Structure and Reactivity
in Liquefaction
C. Song, The Pennsylvania State University

2:20-2:50p.m.  The Effects of Different Drying Processes or Coal
Liquefaction Yields

F.P. Miknis, Western Rescarch Instityte

2:50-3:10p.m. BREAK

3:10-3:40p.m.  Mitigating Crosslinking Reactions through
Preconversion Strategies
D.F. McMillen, SRI International

3:40-4:10p.m.  Surfactant-Assisted Coal Liquefaction atMilder
Processing Conditions
P.K. Sharma and G_S. Hickey
California Institete of Technology

4:10-4:40p.m. New Dircction to Preconversion Processing of Coal
M. Nishioks, Vikiag Systems International

ADJOURN



WEDNESDAY,SEPTEMBER 29,1993

INDIRECT LIQUEFACTION

(FISCHER-TROPSCH TECHNOLOGY)

(Ballroom 2)

Sessicn Chairperson:
V.U.S. Rao, Pittsburgh Energy Technology Center

8:30-9:30a.m.

9:00-9:30a.m.

9:30-10:00a.m.

10:00- 10:20a.m.
10:20-10:503.m,

10:50-11:20a.m.

11:20-11:50a.m.

Technology Development for Cobait Fischer-Tropsch
Catalysts . .
A. H. Singleton, Energy International Corporation

Fischer-Tropsch Co/Ru Catalyst

Development
R. R. Frame, UOP

Technology Development for [ron Fischer-Tropsch
Catalysts

B. H. Davis, Center for A&licd Energy Research,
University of Kentucky, CAER

BREAX

Fischer-Tropsch Iron Catalyst Development
R.R. Frame, UOP

Development of Improved Iron Fischer-Tropsch
Catalysts

D. B. Bukur, Texas A&M University
Mossbauer Spectroscopy Stady of Iron-Based |

Catalysts Used in Fischer-Tropsch Synthesis
K_R.P.M. R20, University of Keatucky, CFFLS

11:50 am. - 1:20 p.m. LUNCH

afternoon session continged on next page



WEDNESDAY,SEPTEMBER 29,1993 (continued)

INDIRECT LIQUEFACTION

(FISCHER-TROPSCH TECHNOLOGY)
(Ballroom 2)
Session Chairperson:
J.J. Marano, Burns and Roe Services Corp.

1:20-1:50 p.m. The Selective Catalytic Crackiag of Fischer-Tropsch
Liquids to High Value Transportation Fuels
W.J. Reagan, Amoco Oil Company

1:50-2:20 p.m. The Standing of Fischer-Tropsca Diesel in an Assay
of Fuel Performance and Emissions
J. Erwin, Southwest Rssearch Institute

2:20-2:50 p.m. 2useline Design/Economics for A Jvanced Fischer-
Tropsch Tech.nohfy
S.S. Tam, Bechtel Corporation

2:50-3:10 p.m." BREAK
3:10-3:40 p.m. Opportunities for Reducing Product Costs in
In

¢t Liquefaction
D. Gray, The MITRE Corzoration

3:40-4:10 p.m.  Fischer-Tropsch Slurgr Reactor Modeling
Y. Soong, Pittsburgh Energy Technology Center

ADJOURN
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