4179 1U-4-9

APPENDIX E. Bibliography of Literature Reviewed



4/79 1U-4-9

APPENDIX E. BIBLIOGRAPHY OF LITERATURE REVIEWED

Adams, A. R., Sartor, A. F. and Welen, J. G., "Problems in Standardizing Cata-
lyst Tests,” Chem. Eng. Prog. 71, 35-36 (1975) January.

Ajinkya, M. B. and Ray, W. H., "On-Line Estimation of Catalyst Activity Profiles
in Packed-Bed Reactors Having Catalyst Decay,' Ind. Eng. Chem. Process Des. Dev.
13, 107-12 (1974) April.

Allen, D. et al., "Stabilized, Reduced Copper Oxide-Zinc Oxide Catalyst and
Methods for Its Preparation,"” Ger. Patent 2,015,585 (1970). A

Allen, D. W., "Co-Moly HTS Catalyst," Girdler Chemical, Inc., private communi-
cations, 1974.

Andersen, K. J., Candia, R., and Nielsen, J. R., (assigned to Haldor Topsoe
A/S), "Methanation Catalyst and Process for Preparing the Catalyst,"” U.S.
Patent 3,988,262 (1975) July 2.

Angevine, P. J., "A Chemical and Kinetic Characterization of Ruthenium-Based
Methanation Catalysts,"”" thesis, Purdue University, 1976.

Anokhin, V. N., Traber, D. G. and Mukhlenov, I. P., "Investigation of the Con-
version of Carbon Monoxide in a Fluidized Catalyst Bed," Zh., Prikl. Khim. 33,
1740-45 (1960).

Atkinson, G. B., and Nicks, L. J., "Mischmetal-Nickel Alloys as Methanatlon Cata-
lysts," J. Catal. 46, 417-19 (1977) March.

Baron, G. et al., (assigned to Metallgesellschaft A.G.), "High Heating-Value
Gases," German Patent 2,532,198 (1977) January 20.

Baron, G., Jockel, H. and Moller, R. W., (assigned to Metallgesellschaft Ak),
"Process of Producing a High~Methane Gas Interchangeable With Natural Gas,"
U.S. Patent 3,990,867 (1975) July 3.

Bartgolome, E. and Krabetz, R., "Numerical Calculation of Optimal Temperatures,"
Festschrift Carl Wursler zum 60 Geburtstag, 115-25, 1960.

Bayer, R., "Catalytic Conversion Process of Gases Containing Carbon Monoxide
With Water Vapor Under Pressure,'" Ger. Patent 973,842 (1960).

Beaver, E. R., "Mechanical Testing of Catalysts,' Chem. Eng. Prog. 71, 44-45
(1975) January.

Beer, V. J., Fiet, T. M., Steen, G. M. and Schuit, G. A., "The Co0-Mp03-Al504
Catalyst: V. Sulfide Catalysts Promoted by Cobalt, Nickel, and Zime," J. Catal.
35, 297-306 (1974).

Berkman, S., Morrell, J. C. and Egloff, G., Catalysis: Inorganic and Organic.
New York: Reinhold Publishing Corp., 1%40.

Berty, J. M., "Reactor for Vapor Phase Catalytic Studies,"” Chem. Eng. Prog. 70,
78-84 (1974) May.

s Preceding page blank

- —_— - _— - -_— -— - - - a -~ - - -~ [ ¥ i ”~ L] "~ r v



4/79 TU-4-9

Bonlbro, H., "The Kinetics of the Water-Gas Conversion,” J. Catal. 3, 207~15
(1964) September. -

Bolton, A. P. and Randhava, S. S., "Steam Shift Reaction of Five Catalysts,”
Union Carbide Corp., private communication, 1974.

Bond, G. C. and Turnham, B. D., "The Kinetics and Mechanism of Carbon Monoxide
Hydrogenation over $ilica-Supported Ruthenium-Copper Catalysts,'" J. Catal. 45,
128-36 (1976). o

Bondareva, A. A, et al,, "Investigation of Processes of the Heat Treatment and
Reduction of a Nickel-Aluminum—Chromium Catalyst by Methanation." Kinet. and
Catal. 17, 1178 (1976) September-October.

Bortolini, P., "Kineties of Water—Gas Conversion Reaction," Chem. Eng. Sci. 9,
135-44 (1958).

Broecker, F. J. et al. (assigned to BASF), "Catalyst and the Use Thereof for
the Production of Gas Containing Methane," U.S. Patent 3,990,866. (1974)
November 7.

Butt, J. B. and Weekman, V. W., "The Determination of Catalyst Properties,"
Chem. Eng. Prog. 71, 33-34 (1975) January.

Carberry, J. J. and Kulkarni, A. A., “The Noniscthermal Catalytic Effectiveness
Factor for Momolith Supported Catalysts," private communication, 1973.

"Catalyst for the Production of Hydrogen From Gas Included in Carbon Monoxide,"
French Patent 2,004,844 (1969).

"Catalyst for the Water-Gas Shift Reaction,” U.K. Patent 1,118,064 (1966).

"Catalysts and Chemicals: Low-Temperature Shift Reaction Catalysts and Methods
for Their Preparation,' U.S. Patent 1,084,539 (1965).

"Catalytic Production of Oxygenated Hydrocarbons," French Patent 1,366,966
{1964) .

Cheng, C. H., Hendriksen, D. E. and Eisenberg, R., "Homogeneous Catalysis of the
Water Gas Shift Reaction Using Rhodium Carbonyl Iodide," J. Am. Chem. Co. 8,
2791-2 (1977).

Dalla-Betta, R. A. and Shelef, M., "Heterogeneous Methanation: In Situ
Spectroscopic Study of Ru/A1203 During the Hydrogenation of €O," J. Catal. 48,
111-19 (2977).

Dall-Betta, R. A., Piken, A. G. and Shelef, M. (assigned to Ford Motor Co.)
"Methanation Catalyst and Process of Using The Same," U.S. Patent 4,002,658
(1975) May 1.

Dart, J. C., "Catalyst Strength and Abrasion Resistance,' Chem. Eng. Prog. 71,
46-47 (1975) January.

E-4

leTiTUTE 0O F G A £ T FE ™~ W M A A o~ e



4/79 10-4-9

Das, P. P. and Chatterjee, B., "The Nature of the Catalyst in the Decomposition
of Carbon Monoxide in Presence of Iron," Trans. Indian Inst. Met. 7, 189-96
(1953)

Dienes, E. K., "Low-Temperature Shift Reaction Involving a Zinc Oxide-Copper
Oxide Catalyst,'" U.S. Patent 3,303,001 (1967) .

pifford, A. R. and Spencer, M. §., "Catalyst Test Reactors,' Chem. Eng. Prog.
71, 31-32 (1975) January.

Dry, M. E., Shingles, T., Boshoff L. J. and Botha, C. $., "Factors Influencing
the Formation of Carbon on Iron Fischer-Tropsch Catalysts," J. Catal. 17, 347-54
(1970) March.

Elnashaie, S. E. and Cresswell, D. I., '"Dynamic Behavior and Stability of
Adiabatic Fixed-Bed Reactors," Chem. Eng. Sci. 29, 1889-1900 (1974).

Emmett, P. H., Catalysis, Vol. 4, 303-10. New York: Reinheold Publishing Corp.,
1656.

Fmmett, P. H. and Sabatier, P., Catalysis Then and Now. Englewood, N.J.:
Franklin Publishing Company, Inc., 1965.

Farrauto, R. J., "™easuring Catalyst Surface Area," Chem. Eng. Prog. 71, 37-38
(1975) January.

Finneran, J. A. and Axelrod, L. C., "Multi-stage Shift Conversion Method for
Hydrogen Production," U.S. Patent 3,345,136 (1967).

Frank, M. E., "Process Cuts Methanation Cost," Hydrocarbon Process. 167-72
(1977) July.

Friedlander, A. G., Courty, P. R. and Montarnal, R. E., "Ammonia Decomposition
in the Presence of Water Vapor, II. Kinetics of the Reaction on Nickel Cata-
lyst," J. Catal. 48, 322-32 (1977). ‘

Galstaun, S. S., (assigned to Bechtel Associates Professional Corporation),
"process for the Methanation of Gases Containing High Concentration of Carbon
Monoxide," U.S. Patent 4,017,274 (1977) April 12.

George, Z. M., "Kinetics of Cobalt-Molybdate-Catalyzed Reactions of 503 with
HyS and COS and the Hydrolysis of €0S," J. Catal. 32, 261-67 (1974).

Goodridge, F. and Quazi, H. A., “The Water-Gas Shift Reaction: A Comparison of
Industrial Catalysts," Trans. Inst. Chem. Eng. 45, T274-79 (1967).

Grebenshcikova, G. V., "The Reaction Kinetics of the Conversion of Carbon
Monoxide by Water Vapor in the Presence of Lisichansk Coal Ashes," Podzemn.
Gazif. Uglei 2, 54-57 (1957).

Gutmann, W. R. et al., "Low-Temperature Shift Reactions," U.$. Patent 3,546,140
(1970).

— - - -~ a1 - s T ~ H N NV DO GY



4/79 IU~4-9

Haas, L. A. and Khalafalla, S. E., "Catalytic Thermal Decomposition of Carbonyl
Sulfide and Its Reaction With Sulfur Dioxide,” J. Catal. 30, 451-59 (1973).

Hansford, R. C. and Linda, Y., (assigned to Union 0il Co.) "Thermally Stable
Coprecipitated Catalysts Useful for Methanation and Other Reactions," U.S.
Patent 3,988,263 (1975) October 14.

Hanssens, P., '"Method of Hydrogen Preparation: Catalysts Intended for This
Effect and the Process of Preparation of These Catalysts," Belgian Patent
642,045 (1964).

Hashimoto, K. and Silveston, P. L. "Gasification: Part I. Isothermal, Kinetic
Control Model for a Solid With a Pore Size Distribution,™ AIChE J. 19, 259-77
(1973) March.

Hatrtori, C., '"Co-Cu Catalyser for Low Temperature CO-Conversion," Bull. Nagoya
Inst. Techneol. 19, 437-43 (1967).

Haynes, W. P., Schehl, R. R., Weber, J. K. and Forney, A. J., "The Study of an
Adiabatic Parallel Plate Methanation Reactor," IEC Process. Des. Dev. 16, 113-19
{1977).

Hegedus, L. L. and Summers, J. C., "Improving the Poison Resistance of Supported
Catalysts,” J. Catal. 48, 345-53 (1977).

Heinze, V. H. and Rienacker, G., "Water-Gas Conversion by Iron Oxide and Iron
Oxide~Chromium Oxide Catalysts. I.," J. Prakt. Chem. 6, 315-31 (1958) (German
text).

Hoshino, M. F. and Iwasa, I., "Studies on the Copper Chromite Catalyst,"
J. Catal. 5, 401-11 (1966).

Hudson, H. and Adams, C. R., "Shell 538 Shift Catalyst,” Shell Chemical Company,
private communication, 1974.

Hudson, W. R., "Iron Beam Texturing," NASA Technical Memorandum NASA TMX-73470.
Paper presented at 23rd Vacuum Symposium, Chicago, Illinois, September 21-24,
1976.

Ilon, S. et al., '"Studies on Copper Catalysts for Carbon Monoxide Conversion,"
Kogyo Kagaku Zasshi 70, 665-70 (1967).

"Improvements in or Relating to the Production of Hydrogen," U.K. Patent 844,797
(1957).

Iovita, V. N., Iovita, C., Suban, 5. and Faclieru, A., "Study on the Physico-
Structure Properties of Fe203-Cr203 System. Correlation of These Properties
to the Catalytic Action for the Conversion of CO Into CO, With Water Vapors,™
Chem. 0il Gas Rom. 8, (1971) February.

"Iron Oxide as Shift Catalyst," Jp. Gov. Chem. Ind. Res. Inst. Rep. 46, 403-15
(1952).

I N 8 T 1 T u T €E n = ~ 4 ¢ Y E - M oMoA A~ v



4/79 10-4-9

Ivanovskii, F. P., Braude, G. E. and Semenova, T. A., "A Study of the Kinetics
of the Reaction of Carbon Monoxide and Water Vapor at High Pressure,” Kinet.
Katal. 5, 563-64 (1964) May.

Johnsoun, C. A., "Shift Reaction With Fluidized Catalyst," U.S. Patent 2,960,388
{1960) .

Johnson, M. M. and Nowack, G. P., (assigned to Phillips Petroleum Co.) "Hydro-
carbon Steam Reforming and Methanation Catalysts,'" U.S. Patent 4,017,424 (1977)
April 12.

Juracek, J., "Comox Catalyst," Laporte-Davison, Inc., private communication,
1974.

Khera, S. S., (assigned to Battelle Development Corporation), "process and
Catalyst for Synthesizing lLow Boiling (Cy to C3) Aliphatic Hydrocarbons From
Carbon Monoxide and Hydrogen," U.S. Patent 4,039,302 (1977) August 2.

Koberstein, E., "Model Reactor Studies of the Hydrogen Cyanide Synthesis From
Methane and Ammonia," Ind. Eng. Chem. Process Des. Dev. 12, 444-48 (1973)
October.

Kobylinski, T. P. and S$wift, H. E., (assigned to Gulf Research and Development
Co.), 'Metal Chrysotile Methane Synthesis Catalyst,'" U.S. Patent 4,022,810
(1977) May 10.

Kodama, S., Mazune, A., Fjukuba, K. and Fukui, K., "Reaction Rate of Water-Gas
Shift Reaction,' Bull. Chem. Soc. Jp., 28 318-24 (1955) .

Kolbel, H. and Vorwerk, E., "Method of Preparation of Hydrocarbons From Carbon
Monoxide and Water Vapor Using Cobalt Catalysts,'" Ger. Patent 1,034,164 (1956).

Kolbel, H. and Bhattacharyya, K. K., “Synthesis of High~Melting Psraffins Using
Ruthenium Catalysts,' Ann. Chem. 618, 67-71 (1958) (German text) -

Kolbel, V. H. and Hammer, H., "Synthesis of Hydrocarbons From Carbon Monoxide
and Water Vapor," Z. Elektrochem. 64, 224-34 (1960) (German text).

Kolbel, V. H., Engelhardt, F. and Hammer, H., "Synthesis of Hydrocarbons From
Carbon Monoxide and Water Vapor,' Brennst. Chem. 3, 7-13 (1961) (German text).

Krabetz, . et al., "Catalyst for the Production of Hydrogen From Gases Con-
taining -bon Monoxide," German Patent 1,821,813 (1967).

Laudien, K. and Witzmann, H., "grructure and Catalytic Activity of Iron and
Limonite Oxides," Chem. Tech. 19, 232-35 (1967) April (German text).

Lipowska, L., "The Influence of Geometric Parameters on the Ideal Mixing Range
of Liquid in a Continuous Flow Stirred Tank Reactor,' Chem. Eng. Sci. 29,
1901-08 (1974).

Lochman, W. J. and Howell, R. D., “an Overview of...Equipment for Coal Conver-
sion," Hydrocarbon Process. 197-99 (1977) May.

-7 - - r £~ HNOLUOGY



4/79 1U-4-9

Lombard, J. F., "Extend Shift Catalyst Life," Hydrocarbon Process. 48, 111-16
(1969) August.

"Low-Temperature Shift Reaction Catalysts and Methods for Their Preparation,"
U.K. Patent 1,178,004 (1970).

Luengo, C. A. et al., "Catalysis of Carbon Monoxide and Carbon Dioxide Methana-
tion by CeAl,, CeNi,, Co, and Ni," J. Catal. 47, 1-10 (1977).

Manning, M. P. and Reid, R. C., "C-H-O System in the Presence of an Iron Cata-
lyst," IEC Process Des, Dev. 16, 358-61 (1977).

Markert, F. and Krome, H., "Working Processes of Conversion Plants," German
Patent 947,465 (1956).

Masagutov, R. M. et al., "Hydrogenation of Carbon Dioxide at a Catalyst of
Nickel on Kieselguhr." Kinet. and Catal. 17, 943 (1976) July-August.

Massoth, F. E. and Cowley, S. W., "A Stirred Flow Microbalance Reactor for
Catalyst Studies," IEC Fund. 15, 218-23 (1976).

Matson, S. L., Herrick, C. S. and Ward, III, W. J., "Progress on the Selective
Removal of H)S From Gasified Coal Using an Immobilized Liquid Membrane" IEC
Process Des. Dev. 16, 370-74 (1977).

McArthur, D. P., (assigned to Union 0il Co. of Calif.) "Thermally Stable Nickel-
Alumina Catalysts Useful for Methanation and Other Reactions and Method for the
Manufacture of Said Catalysts," U.S. Patent 4,042,532 (1977) August 16.

"Method of Carrying Out Exothermic Catalytic Gas Reactioms," U.K. Patent 948,085
(1961).

Mikus, 0., Pour, V. and Hlavacek, V., "Experimental Study of Temperature Pro-
files in a Rapidly Deactivating Catalyst Bed," J. Catal. 48, 98-103 (1977).

Mitchell, P. H. and Trifiro, F., "The Effect of Sulfiding on the Structure of
a Cobalt-Molybdenum-Alumina Hydrodesulfurization Catalyst," J. Catal. 33,
350-55 (1974).

Moe, J. M., "Design of Water-Gas Shift Reactors," Chem. Eng. Prog. 58, 33-36
(1962) March.

Moe, J. M., "Low~Temperature CO Conversion,™ Symp. Prod. Hydrogen, ACS N.Y.
City Meeting, September 8-13, 1963.

Mukherief, P. N., Babu, P. K., Roy, S. K. and Chatterjee, §S. K., "Low Temperature
Shift Reaction Catalysts," Indian J. Tech. 14, 138-41 (1976) June 15.

Nauman, E. B., "Residence Times and Cycle Times in Recycle Systems," Chem. Eng.
Sei. 29, 1883-88 (1974).

"New Catalysts Created by Diffusion Coating," Chem. & Eng. News 55, 21-22
(1977) Jume 20.

E-8

'R §$ T I T UTE C F G A S TECHNOLOGY



4179 IU-4~9

Newling, W. S. and Rich, J., "shift Conversion at Near Atmospheric Pressure,"
Gas Council Research Communication GC120, 1965.

Parts, A. G., "Water—Gas Shift Equilibrium in the Gasification of Lignite With
Steam," Aust. J. Appl. Sci. 3, 257-61 (1952).

Popov, B. I., "The Kinetic Equation of the Heterogeneous Catalytic Gas Shift
Reaction,” Zh. Fiz. Khim. 31, 1033-41 (1957).

Powers J. E., "A Reaction Mechanism for the Hydrogenatiom of Carbon Monoxide
Including a Reversible Catalyst Reaction,” J. Phys. Chem. 63, 1219-23 (1959)
August.

"processes for the Manufacture of a Catalyst for Water-Gas Shift Conversion,”
Neth. Patent 6,614,489 (1967).

Rajadhyaksha, R. A., and Doraiswamy, L. K., "Falsification of Kinetic Parameters
by Transport Limitations and Its Role in Discerning the Controlling Regime,"
Catal. Rev. Sci. Eng. 13, 209-58 (1976).

Reitmeier, R. E., "Improvements in the Production of Zinc-Copper Catalysts,'
U.K. Patent 1,137,357 (1963).

Reitmeier, R. E., "Reduction-Activation of Copper Oxide~Zinc Oxide Low-Tempera-
ture Shift Catalysts," U.S. Patent 3,390,102 (1968).

Reitmeier, R. E. et al., "Equilibrium Shift-Catalysts in Low-Temperature Reac-
tions and Methods for Their Preparation," French Patent 1,467,367 (1967).

Ri, K. C., "Research in Ferric Oxide Catalysers, I - II," Chem. Ind. Jpn. 45,
35-39 (1942) January.

Rossi, W. J., Deighton, B. S. and MacDonald, A. J., "Get More Light Fuel From
Resid," Hydrocarbon Process. 105-10 (1977) May.

Rostrup*Nieléen, J., "Mechanisms of Carbon Formation on Nickel-Containing Cata-
lysts," J. Catal. 48, 155-65 (1977). '

Royen, V. P. and Ehrhard, F., “"The Conversion of Carbon Monoxide to Alkaline
Active Coal," Erdoel Kohle 9, 19-24 (1956) {German text).

Ruether, J. A., "Kinetics of Heterogeneously Catalyzed Coal Hydroliquefaction,"
IEC Process Des. Dev. 16, 249-33 (1977).

Russ, K. J., (assigned to Catalysts and Chemicals, Inc.) "Carbon and Erosion-—
Resistant Catalyst," U.S. Patent 4,024,075 (1977) May 17.

Ruthven, D. M., "A Note on the Intrimsic Activity of Water-Gas Shift Catalysts,"”
Trans. Inst. Chem. Eng. 46, T185-86 (1968) July.

Rutinven, D. M., "The Activity of Commercial Water-Gas Shift Catalysts,'” Can. J.
Chem. Eng. 47, 327-31 (1969) March. |

- . = = - - -~ PO *r £ o~ H NN N 6o Y



4/79 10-4-9

Sadana, A. and Katzer, J. R., "Involvement of Free Radicals in the Aqueous-
Phase Catalytic Oxidation of Phenol Over Copper Oxide," J. Catal. 35, 140-52
(1974). T

Saletore, D. A. and Thomson, W. J., "Methanation Reaction Rates for Recycle
Reactor Compositions," IEC Process, Des. Dev. 16, 70-75 (1977).

Schehl, R. R., et al., "Application of a Diffusion Limiting Model to a Tube-
Wall Methanation Reactor," IEC Process Des. Dev. 16, 227-30 (1977).

Sen, S. P., Singh, S. K., Sen, B. and Chakravorty, K. R. "Water-Gas Shift Reac—
tion-Performance of Some Industrial Catalyst and Related Kinetics," Indian J,
Technol. 2, 265-69 (1964) August.

Sen, S. P., Aggrawal, S. C. and Chakravorty, K. R., "Effect of Pressure on
Catalytic Water-Gas Shift Reaction," Indian J. Appl. Chem. 2%, 181-90 (1966)
May.

Sengupta, G. and Sen, S. P., 'Dependence of Water-Gas Shift Reaction Rate on
Catalytic Surface," Technology 7, 8-11 (1969) January.

Sexton, B. A. and Somorjai, G. A., "The Hydrogenation of CO and €02 over Poly-
crystalline Rhodium: Correlation of Surface Composition, Kinetics and Product
Distribution," J. Catal, 46, 167-89 (1977).

Sharkin, G. A., et al., "Stagewise Process of the Interaction Between Ethyl
Mercaptan and Sulfur-Purification Contact Masses Based on Zinc Oxide." Kinet.
and Catal. 17, 919 (1976) July-August.

Shub, F. S., Apellbaum, L. 0. and Temkin, M. I., "The Kinetics of the Homo-
geneous Water—-Gas Reaction," Kinet. Katal. i1, 566-74 (1970) March.

Sinfelt, J. H., "Catalytic Specificity," AIChE J. 19, 673-83 (1973) July.

Singh, C. P. P. and Saraf, D. N., "Simulation of High-Temperature Water-Gas
Shift Reactors," IEC Process Des. Dev. 16, 313-19 (1977).

Siskov, D., "Investigation on the Influence of Pressure on the Rate of Conver-
sion of Carbon Monoxide and Water Vapor With a Low-Temperature Catalyst," Chim.
Phys. 23, 543-46 (1970) May (German text).

Slaugh, L. H., (assigned to Shell 0il Co.), "Methanation Catalyst," U.S. Patent
3,996,256. (1975) December 22.

Smith, J. M., "Interpretative Review: Heat Transfer in Fixed-Bed Reactors,'
Chem. Eng. J. 5, 109-16 (1973).

Storch, H. H., Golumbic, N. and Anderson, R. B., "The Fischer-Tropsch and Re-
lated Syntheses," 342-45. New York: John Wiley and Sons, Inc., 1951.

Thomas, C. L., "Catalytic Processes and Proven Catalysts,'" 101-17. New York:
Academic Press, 1970.

Ting, A. P. and Wan, S. W., "Sizing CO Shift Converters,"” Chem. Eng., 76, 185-61
(1969) May.
E-10

I NS T I T UTE O F &G A & T £ Ff M N AT A A v



4/79 IU-4-9 -

Trimm, D. L., Corrie, J. and Holtom, R. D., "The Measurement and Prediction of
Temperature Increase in Single Catalyst Pellets,” Chem. Eng. Sci. 29, 2009-19
(1974) .

Uexkull, F. et al., "Catalyst for the Production of Hydrogen," German Patent
1,959,012 (1969).

Uppal, A. and Ray, W. H., "On the Dynamic Behavior of Continuous Stirred Tank
Reactors," Chem. Eng. Sci. 29, 967-85 (1974). ’

Vatcha, S. R., "Analysis and Design of Methanation Processes in the Production
of Substitute Natural Gas from Cozl," thesis, California Institute of Technolo-
gy, 1976.

Wade, R. C., "Catalytically Active Borohydride-Reduced Nickel and Cobalt Sys-
tems," Catal. Rev. Sci. Eng. 14, 211-46 (1976).

Wan, E. I. S., "Process Synthesis and Optimization of Fixed Bed Methanation in
Coal Gasification Process," Ph.D. Thesis, Univ. of Maryland, 1976.

White, G. A., Roszkowski, T. R. and Stanbridge, D. W., "The RM Process,' Am.
Chem. Soc. Div. Fuel Chem. Prepr. 19, 57-69 (1974).

Wilson, M. W. and Plant, K. D., "Shift Conversion of Synthesis Gas Containing
Sulfur, Dust, and Carbon Dioxide,” Ind. Eng. Chem, Process Des. Dev. 7, 526-32
{1968) October.

Woodward, C., "Catalyst Available for High-Temperature Methanation,"” Hydro-
carbon Process., 136~38 (1977) January.

Worley, S. D. and Yates, J. F., Jr., "A Thermal Desorption Study of Methyl
Formate From W(100) and From Its Relevance to the Catalytic Production of
Methane,' J. Catal. 48, 3%5-403 (1977).

Yanik, §. J. et al., "Latest Data on Gulf HDS Process,'" Hydrocarbon Process.
97-104 (1977) May.

Zeigner, W., "Working Process of a Carbon Monoxide Conversion Plant," German
Patent 1,080,528 (1958).

E-11

[ N T R I TR S ~ = ~ A e T &~ M N Mn n nv





