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Energy Research and Development Administration, 
Fossil Energy Program Report, 1975-1976. 

Schmid, B.K. and D.M. Jackson, Recycle Processing for 
Liquid and Solid Fuels, presented at Fourth Annual 
International Conference on Coal Gasification~ Lique- 
faction and Conversion to Electricity, University 
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The Pittsburgh and Midway Coal Mining Company, 
Quarterly Report for the Period July - September, 
197~ Energy Research and Development Administration 
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O'Hara, J.B. et al, Oil~Gas Complex - Conceptual 
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R&D Report No. 1!4, Interim Report No. 4, Energy 
Research and Development Administration Contract No. 
E(79-18)-1775, March 1977. 

Greskovich, E.E., "Chemical Characterization, Han- 
dling, and Refining of SRC to Liquid Fuels," 
@aarterly Progress Report, Energy Research and Devel- 
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prepared by Air Products and Chemicals, Inc., 
September 197S. 

Chemical Engineering, October i0, 1977, pp 77-80. 

Bendoraitis, J.G. et al, Upgrading of Goal Liquids 
for Use as Power Generation Fuels - Phase I, 
Electric Power Research Institute Contract No. 
RP 361-1, prepared by Mobil Research and Development 
Corp., January 1976. 
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Schwajer, I., and T.F. Yen, Preliminary Examination 
of Coal Liquefaction Products, presented at Symposium 
on Coal Liquefaction, 172nd National Meeting of the 
American Chemical Society, Division of Fuel Chemistry, 
San Francisco, California, August 29 - September 3, 
1976. 

O'Hara, J.B. et al, Demonstration Plant - Clean 
Boiler Fuels from Coal - Preliminary Design - Vol. I - 
Summary Report, R&D Report No. 82, Interim Report 
No. 1, prepared for the United States Department of 
Interior, Office of Coal Research. 

Energy Research Digest, Vol. I[I, No. 9, April 25, 
1977, pp. l, 2. 

Bull, W.C. et al, Solvation Process for Carbonaceous 
Fuels, United States Patent No. 3,341,447, September 
12, 1967. 

Nelson, E.F., Method of Treating Coal (Solvent 
Extraction), U.S. Patent No. 3,477,941, November iI, 
1969. 

Nelson, E.F., Process for Treating Coal (Counter- 
current Solvent Extraction), U.S. Patent No. 
3,488,278, January 6, 1970. 

Nelson, E.F., Solvent Extraction Method (Hydrogen- 
Donor Solvents), U.S. Patent No. 3,505,202, April 7, 
1970. 

Gatsis, J.G., Coal Liquefaction Process by Three- 
Stage Solvent Extraction Process, U.S. Patent No. 
3,583,900, June 8, 1971. 

Gleim, W.K.T. et al, Solvent Extraction of Coal 
CTwo-Stage Extraction System), U.S. Patent No. 
3,598,718, August 10, 1971. 

Gleim, W.K.T. and M.J. O'Hara, Two-Stage System 
Usin 9 Hydrogenated Bottoms Fraction and Benzene, 
U.S. Patent No. 3,867,275, February 18, 1975. 

4-2 



Reference 
No. 

m 

! 8 .  

19. 

20. 

21.  

77 

23. 

24. 

25. 

26. 

a ~ 

27. 

Process 
NO. 

1.1.2 

1.1.2 

1.2.1 

1.2.1 

1.2.2 

1.2.2 

1.2.2 

1.2.2 

1.2.3 

1.2.3 

Reference Title 

Chemical Kngineez~ng Progress, Vol, 71, No. 4, 
April 1975, pp. 98-99. 

Personal Telephone Communication to M.J. O'Hara 
and W. Page (UOP) and J.F. Ferrall (The Ralph M. 
Parsons Company), March 17-18, 1977. 

Deleted 

Chun, S.W., Gulf Catalytic Coal Liq£ids (COL) 
Process, Paper presented at Workshop on Material 
Problems and Research Opportunities in Coal 
Conversion, Columbus, Ohio, April 16, 1974. 

Akhtar, S. et al, Synthoil Process fo~ Converting 
Coal to Nonpolluting Fuel Oil, Paper presented at 
Fourth Synthetic Fuels from Coal Conference, 
Oklahoma State University, Stillwater, Oklahoma, 
May 6-7, 1974. 

Akhtar, S. et al, The Synthoil Process -- Material 
Balance w~dThermal Efficiency, Paper presented at 
67th Annual Meeting, The American Institute of 
Chemical Engineers, Washington, D.C., December 1-5, 
1974. 

Yavorsky, P.M., ERDA Coal Liquefaction Programs 
for Synthetic Fuel-Oil Development, Paper presented 
at Symposium on Air Quality Management in the 
Electric Power Industry, Austin, Texas, January 28-30, 
1976. 

Yavorsky, P.M. et al, High Turbulence and Fixed Bed 
Catalytic Desulfurization, U.S. Patent No. 3,840,456, 
October 8, 1974. 

Johnson, C.A. et al, Present Status of the H-Coal 
Process, Paper presented at The Institute of Gas 
Technology Symposium: "Clean Fuels from Coal," 
Chicago, Illinois, September 10-14, 1973. 

Johnson, C.A. et al, H-Coal Process Development, 
Paper presented at 68th Annual Meeting, The American 
Institute of Chemical Engineers, Los Angeles, 
California, November 16-20, 1975. 

4-3 



R e f e r e n c e  
No. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

58. 

P r o c e s s  
No. 

1 . 2 . 3  

1.2.3 

1.2.4 

1.2.4 

i ~ 4 

1.2.4 

1 . 2 . 4  

1 . 2 . 5  

1.2.5 

1.3.I 

1 . 3 . 1  

Reference Title 

Johnson, E.S., Hydrogenation of Low Rank Coal, U.S. 
Patent No. 3,700,584, October 24, 1972. 

Hendrickson, Synthetic Fuels Data Handbook, Cameron 
Engineers, Inc., 1975, pp. 215-222. 

Personal Telephone Communication to A.A. Simone 
(C-E Lummus Company) from J.F. Ferrall (The Ralph M. 
Parsons Company), March 7, 1977. 

Simone, A.A., "Clean Fuel from Coal Process," 
Combustion, May 1976, pp. 15-19. 

Sze, M.C. and G.J. Snell, "A New Process for 
Removing Ash from Coal Liquefied by Hydrogenation," 
Proceedings of the American Power Conference, 
Vol. 37, 1975, pp. 315-321. 

Snell, G.J., Coal Liquefaction, U.S. Patent No. 
3,852,183, December 3, 1974. 

Sze, M.C. and G.J. Snell, Application of the C-E 
Lummus Deashing Technique to Coal Liquefaction 
Processes, Paper presented at ACHEblA, Frankfurt, 
West Germany, June 20-26, 1976. 

CONOCO Coal Development Company, "Zinc Halide 
Hydrocracking Process for Distillate Fuels from 
Coal," (FE-1743-I), Annual Technical Progress 
Report for 1975, including Quarter ending January 31, 
1976, February 15, 1976. 

CONOCO Coal Development Company, "Zinc Halide 
Hydrocracking Process for Distillate Fuels from 
Coal," (FE-17430-20), Quarterly Technical Progress 
Report, February 1 - April 30, 1976, May 14, 1976. 

Furlong, L.E. et al, Exxon Research and Engineering 
Company, Coal Liquefaction by the Exxon Donor 
Solvent Process, Paper presented at 68th Annual 
Meeting, The American Institute of Chemical Engineers, 
Los Angeles, California, November 16-20, 1975. 

Harris, G.W. and F.G. Snow, Turbulence-Free Up-flow 
Liquefaction Zone, U.S. Patent No. 3,645,885, 
February 29, 1972. 
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Correer, J.J. and J.M. Hochman, Liquefaction ~nd 
Hydrotreating Zones Operated at Moderate Pressures, 
U.S. Patent No. 3,726,784, April i0, 1973. 

Reber, S.A. et al, The Arthum D. Little Extractive 
Coking Coal Liquefaction Process -- Economics and 
Potential for Chemicals Production, Arthur D. Little 
publication. 

Foster Wheeler Corporation, Engineering Evaluation 
and Review of Gonsol Synthetic Fuel Process, R&D 
Report No. 70, Office of Coal Research, U.S. Depart- 
ment of the Interior Contract No. 14-32-0001-1217, 
February 1972. 

Energy Research and Development Administration, 
Fossil Energy Progr~/a R~port, 1975-76, pp 26-28. 

Gorin, E. et al, Process for Making Liquid Fuels 
from Goal, U.S. Patent No. 3,523,886, August Ii, 
1970. 

Gorin, E., Production of Hydrogen-Rich Liquid Fuel8 
from Coal, U.S. Patent No. 3,018,214, January 23, 
1962. 

The Ralph M. Parsons Company, Final Report to the 
OfficeofCoal Research, Department of the Interior 
Contract No. 14-01-0001-225, May 15, 1970. 

Phinney, J.A., Coal Liquefaction at the Cresap, 
West Virginia Pilot Plant, Paper presented at Coal 
Conversion Pilot Plant Symposium, The American 
Instit-ute of Chemical ~ngineeTs, Pittsburgh, 
Pennsylvania, June 2-5, 1974. 

The Ralph M. Parsons Company, Oil and Power by COED- 
Based Coal Conversion, R&D Report No. 214, Interim 
ReportNo. 9, Commercial Complex Conceptual Design/ 
Economic Analysis, Energy Research and Development 
Administration Contract No. E(49-18)-1775, 
September 1975. 

FMC Corporation, COED Databook, Compiled on Pilot 
Plant Operation Using Illinois No. 6 Seam Coal for 
Project COED, U.S. Government Contract No. 14-01- 
0001-1212. 
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FMC Corporation, Project COED - Monthly Report No. 
20, U.S. Government Contract No. 14-32-0001-1212, 
April, 1973. 

Shearer, H.S., "The COED Process Plus Char Gasifi- 
cation," Chemical Engineering Progress, Vol. 69, 
No. 3, March 1973, pp. 43-49. 

Bonner and More Associates, Economic Evaluation of 
Coal Based Synthetic Crude, Energy Research and 
Development Administration Contract No. E(49-18)- 
1506, August 1973. 

Sacks, M.E. and R.T. Eddinger (prepared by the 
editors of Chemical Engineering Progress), "Develop- 
ment of the COGAS Process," Coal Processing Techno- 
logy, Vol. 2, 1975, pp. 94-97. 

Terzian, H.D., et al, Processing Coal to Produce a 
Synthetic Crude Oil and a Clean Fuel Oas, Paper 
presented at Meeting, The American Institute of 
Chemical Engineers, Southern California Section, 
April 16, 1974. 

Merrill, R.D. et al, (prepared by the editors of 
Chemical Engineering Progress), "Clean Fuels from 
Eastern Coals by COED," Coal Processing Technology, 
Vol. 2, 1975, pp. 88-93. 

COED Pilot Plant Design; Pyrolysis Heat and Material 
Balances, Letter to J.B. O'Hara (The Ralph M. Parsons 
Company) from H.D. Terzian (FMC Corporation), 
April 19, 1973. 

Eddinger, R.T. et al, Pyrolysis of Coal, U.S. Patent 
No. 3,375,175, March 1968. 

Sass, A., The GR&D Pyrolysis Process - A Status 
Report, Paper presented at 67th Annual Meeting, The 
American Institute of Chemical Engineers, Washington, 
D.C., December 3, 1974. 

Sass, A., The Garrett Research and Development 
Process for the Conversion of Coal into Liquid Fuels, 
Paper presented at 65th Annual Meeting, The ~erican 
Institute of Chemical Engineers, New York, New York, 
November 29, 1972. 
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2.1.3 McMath, H.G. et al, Production of Gas from Western 
Sub-Bituminous Coals by the Garrett Flash Pyrolysis 
Process, Paper presented at 66th Annual Meeting, 
The American Institute of Chemical Engineers, 
Philadelphia, Pennsylvania,.November 1973. 

60. 2.1.3 Garrett, D.A., Continuous Process for the Conversion 
of Carbonaceous Solids into Pipeline Gas, U.S. Patent 
No. 3,698,882, October 17, 1972. 

61. 2.1.3 Sass, A. et al, Process of Pyrolyzing and Desulfu- 
rizing Sulfur-Bearing Agglomerative Bituminous Coal, 
U.S. Patent No. 3,736,233, May 29, 1973. 

62. 2.1.4 Carlson, F.B. et al, The Toscoal Process for Low 
Temperature Pyrolysis of Coal., Paper presented at 
65th Annual Meeting, The American Institute of 
Chemical Engineers, New York, New York, November 26~ 
30, 1972. 

63. 2.1.4 Synthetic Fuels Data Handbook, Compiled by Dr. Thomas 
A. Hendrickson, Cameron Engineers, Denver, Colorado, 
1975, Fig. 122, p. 228. 

64. 

65. 

2.1.4 

2 . 1 . 4  

"Status of Synfuels Projects," Synthetic Fuels, 
Compiled by Cameron Engineers, Denver, Colorado, 
Vol. 13, No. i, March 1976, pp. B-l, B-2. 

Carlson, F.B. et al, "The TOSCOAL Process for Low 
Temperature Coal Pyrolysis," Chemical Engineering 
Progress, March 1973, p. S0. 

66. 

07. 

2.1.4 

2.1.5 

Atwood, M.T. and B.L. Schulman, The TOSCOALProcess- 
Byrolysi8 of Weste~ Coals and LiNnites for Char 
and Oil Production, presented to the ACS Division 
of Fuel Chemistry, New Orleans, Louisiana, March 1977. 

Rammler, R., The Retorting of Coal, Oil Shale, and 
Tea m Sand by Mexns of Circulated Fine-Grained Heat 
Camrier8 as a Preliminary Stage in the Production 
of Synthetic Crude Oil, Paper presented at Annual 
Meeting, Hydrocarbon Session, The American Institute 
of Mechanical Engineers, Denver, Colorado, February 
1S-19, 1970. 

(58. 2 . 1 . 5  Rammler, R., "Practical Experience with the Lurgi- 
Ruhrgas Process for the Devolatilization of Fine- 
Granular Fuel," Translation of an Article published 
in Erdol und Kihle, Erdgas, Petrochemie, No. 19, 
1966, pp. 117-121. 
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Marnell, P., "Lergi/Ruhrgas Shale Oil Process," 
Hydrocarbon Processing, September 1976, pp. 269- 
271. 

The Ralph M. Parsons Company', Clean Coke Process - 
Technical Evaluation Services of Coal Conversion 
and Utilization-Liquefaction- R&D Report No. 82, 
Interim Report No. 7, Energy" Research and Develop- 
ment Administration Contract No. E(49-18)-1234, 
November 1976. 

Schowalter, K.A. and N.S. Boodwan, "The Clean-Coke 
Process for Metallurgical Coke," Chemical Enginee- 
ring Progress, June 1974. 

USS Engineers and Consultants, Inc., Clean Coke 
Project - Preliminar U Process Design for a Clean 
Coke Plant, Office of Coal Research Contract No. 
14-32-00001-1220, August 1972. 

Schowalter, K.A. and E.F. Petras, Aromatics from 
Coal, presented at Fuels and Petrochemical Division 
Meeting, The American Institute of Chemical Engi- 
neers, Houston, Texas, blarch 17-19, 1975. 

The Dravo Corporation, Conceptual Commercial Design 
and Commercial Feasibility Evaluation for Clean 
Boiler Feed Facilitu, Vol. I, If, and Ill, Energy 
and Research Development Association Contract No. 
E(49-18)-1772, February 1976. 

Coalcon, Commercial Plant Process Evaluation Report 
(abridged), Energy Research and Development Adminis- 
tration Contract No. E(49-18)-1976, August 15, i975. 

Morgan, W.D., Coalcon and Clean Boiler Feeds from 
Coal Demonstration Plant, Paper presented at 68th 
Annual Meeting, The American Institute of Chemical 
Engineers, Los Angeles, California, November 1975. 

Howard-Smith, I. and G.J. Warner, Coal Conversion 
Technology: A Review, May 1975. 

Personal Communication to E.T. Coles (Coalcon) 
from J.F. Ferrall (The Ralph M. Parsons Company), 
February 17, 1977. 
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Coles, E.T., Coalcon's Hydrocarbonization Technology, 
Paper presented at 82nd National Meeting, The 
American Institute of Chemical Engineers; Atlantic 
City, New Jersey, August, 1976. 

Sheehan, T.V. eta!, Coal Liquefaction by Centri- 
fugal Flash Hydrogenation in a Rotating Fluidized 
Bed, Paper presented at American institute of 
Chemical Engineers Symposium, Series 71, No. 147, 
1975, pp. 172-178. 

Schroeder, W.C., Rapid Hydrogenation of Coal, U.S. 
Patent No. 3,030,297, April 17, 1972. 

Schroeder, W.C., "Solid Phase Hydrogenation Cuts 
Cost," Hydrocarbon Processing., January 1976, 
pp. 131-133. 

qader, S.A. et al, "Coal Can-Also Yield Liquid 
Fuels," Hydrocarbok Processing, September 1969, 
pp. 147-152. 

Pelofsky, A.M. et al, Short Residence Time (SRT) 
Coal Hydropyrolysis, Paper presented at 172nd 
National Meeting, The American Chemical Society, 
Series 21, No. 5, Ausust 29, 1976. 

Wiser, W.H., Hydrogenation ofWestern Goal in Dilute 
Phase Under Medium Pressu_~e for Production of 
Liquids and Gases, University of Utah Final Report 
(October 2, 1969 - May 31, 1875), EnerEy Research 
and Development Association Report No. FE-1200-1, 
Distribution Category No. UC-90d. 

Schroeder, W.C. et al, Hydrogenation of Coal, U.S. 
Patent No. 3,152,063, October 6, 1964. 

Schroeder, W.C., Hydrogenation of Coal, U.S. Patent 
No. 3,926,775, December 16, 1975. 

Steinberg, M. and P. Fallon, Coal Liquefaction by 
Rapid Gas Phase Hydrogenation, Paper presented at 
169th National Meeting, The American Chemical 
Society, Philadelphia, Pennsylvania, April 6-11, 
1975. 
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R e f e r e n c e  T i t l e  

S t e i n b e r g ,  M. e t  a l ,  Flash Hydmopyrolysis Process 
for Conversion of Lignite to Liquid and Gaseous 
Products, Paper p r e s e n t e d  at  Na t iona l  Meet ing ,  The 
American Chemical S o c i e t y ,  New York, New York, 
Apr i l  4-9 ,  1976. 

Rockwell International, Rocketdyne Division, 
"Partial Liquefaction of Coal by Direct llydrogena- 
tion (No. FE-2044-II)," Annual Report for the Period 
August 1975 - Jul U 1976, January 1977. 

Rockwell International, Rocketdyne Division, 
"Partial Liquefaction of Coal by Direct Hydrogena- 
tion," Fifth Quarterl~ Progress Report; July - 
September 1976, December 1976. 

O'l tara ,  J .B .  e t  a l ,  Fischer-T~opsch Complex, 
Concept Design/Economic Analysis, Oil and SNG 
Production, R&D Report No. 114, Interim Report 
No. 3 (E~-1775-7), The Ralph M. Parsons Company 
Distribution Category No. UC-89. 

Forney, A . J . ,  Recent Catalyst Developments ~n Hot 
Gas Recycle Process, U.S. Department of the Interior, 
Bureau of Mines Report of Investigation No. 6609. 

Forney, A.J. et al, The Fischer-Tropsch Process: 
Gasoline from Coal, Pittsburgh Energy Research 
Center, about 1975. 

Pichler, Helmut and Annemarie Hector, "Carbon 
Monoxide - Hydrogen Reactions," Kirk-Othmer 
Encyclopedia of Chemical Technology, Vol. 4, 
Interscience Publishers, John Wiley & Sons Inc., 
pp. 446-489. 

lloogendoom, Jan C., The SASOL Story, South African 
Coal, Oil, and Gas Corp. Ltd. (SASOL), S.A. 

Hoogendoom, Jan C., Experience with Fischer-Tropsch 
Synthesis at SASOL, South African Coal, Oil, and 
Gas Corp. Ltd. (SASOL), S.A. 

Hoogendoom, Jan C., New Applications of the Fischer- 
Tropsch Process, South African Coal, Oil, and Gas 
Corp., Ltd. (SASOL), S.A. 
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Reference Title 

Anon., "Liquid Fuels from Coal," Hydrocarbon 
Processing, May 1975, pp. 119-121. 

Tram, H., 25 Years of Fischer-fropseh Synthesis 
with Fixed-Bed Catalysts, Present Status end Future 
Possibilities, Paper No. 27, Fifth World Petroleum 
Congress, Section IIl, p. 347. 

Chart, F.K., A SASOLfype Process for Gasoline, 
Methanol, SNG and Low-Btu Gas from Coal, Environ- 
mental Protection Agency No. EPS-650/2-74-072, 
July 1974. 

Production of Aviation Jet Fuel from Coal, U.S. 
Senate Committee Staff Report on Aeronautical and 
Space Sciences, 1976. 

Strelzoff, S., "Methanol: Its Technology and 
Economics, "Chemical Engineering Progress, Symposium 
Series No. 98, Vol. 66, The American Institute of 
Chemical Engineers, 1970, pp. 54-58. 

Hiller, H. and F. Marschner, "Lurgi Makes Low- 
P r e s s u r e  Methanol,"'Hydmocombon Processing, 
September 1970, pp. 281-285. 

Shah, M.J. and R.E. Stillman, "Computer Control 
and Optimization of a Large Methanol Plant," Ind. 
Eng. Chem., Vol. 62, No. 12, December 1970, pp. 
59-73. 

Wigg, E.E., "Methanol as a Gasoline Extender: A 
Critique," Science, Vol. 186, No. 4166, November 29, 
1974,-pp. 785-790. 

Bryson, F.E., "Methanol: Old Help for a New 
Crisis," Machine Design, March 21, 1974, pp. 20-26. 

Davy Powergas and the ICI Low Pressure Methanol 
Process, Davy Powergas Publication No. 5-14274. 

Rogerson, P.L., "Imperial Chemical Industries Low 
P~essure Methanol Plant," Chemical Engineering 
Progress, Symposium Series No. 98, Vol. 66, The 
American Institute of Chemical Engineers, pp. 28-54. 
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4 . 1 . 1  

4.1.1 

Reference Title 

Hedley, H. et al, "Methanol: How, Where, Who -- 
Future," Hydrocarbon Processing, September 1970, 
pp. 275- 280. 

Rogerson, P.L., "100-Atm. Methanol Synthesis," 
Chemical Engineering, August 20, 1973, pp. ]12-113. 

Mehta, D.D., "Use Methanol Converter Reaction Heat," 
Huda~ocarbon Processing, May 1976, pp. 165-168. 

Prescott, J.H., "More Options to Methanol," Chemical 
Engineering, April 5, 1971, pp. 60-62. 

Supp, E., "Technology of Lurgi's Low Pressure 
~thanol Process," Chemical Technology, July 1973, 
pp. 43O-435. 

Anon., "Methanol Process Can Save Energy," The Oil 
and Gas Journal, March 17, 1975, pp. I12-I18. 

Anon., "Huge Methanol Plants Can Be Built, Says 
Lurgi," The Oil and Gas JournaZ, September 17, 1973, 
pp. 70-71. 

Shem~in, M.B. and M.E. Frank, "Make Methanol by 
Three Phase Reaction," Hydrocarbon Processing, 
November 1976, pp. 122-124. 

Meisel, S.L. et al, "Gasoline from Methanol in 
One Step," ChemicaZ Cechnolog,j, 6, 1976, p. 86. 

Wise, J.J. and A.J. Silvestri, "Mobile Process 
Efficiently Converts Methanol to Gasoline," The Oil 
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