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Abstract:
This investigation was made to determine the applicability of four catalysts to the hydrogenation of a
650° F.E.P. shale oil coker distillate. Two preliminary studies were made on an 850° F.E.P. coker
distillate to determine the optimum operating conditions.

The catalysts investigated were? (1) Harshaw's molybdenum oxide/ Mo-0203-T-l/8", promoted with
indium, (2) Harshaw's molybdenum oxide promoted with palladium, (3) Peter Spence & Sons', Ltd.,
cobalt molybdate, 5/32 in., graphite base, and (4) Harshaw'S cobalt molybdate, Co-Mo-0201-T-l/8". A
Union" Oil Company cobalt, molybdate catalyst was used in the two preliminary studies. The indium
and palladium promoted catalysts were prepared in the laboratory at Montana State College.

The "investigations were conducted in a bench-scale pilot plant unit. The preliminary runs showed that
an operating pressure of 1000 psig. was more conducive to a successful hydrogenation process
for"shale oil coker distillate than was a pressure of 500 psig. Conditions used in the catalyst studies
were a reactor pressure of 1OOOpsig., a space velocity of 1.0 gms. of oil per gm„ of catalyst per hour,
and the recycle gas rate was 7500 cu. ft. of 65 percent hydrogen, 35 percent methane, per bbl. of oil"
charged. The temperature was raised from 725° F. to 925° F, in increments of 50° F. every 24 hours
during each catalyst study. The average run length for each catalyst was 120 hours of on-stream
operation plus a 24-hour lineout period at the beginning of a series of runs and an eight-hour lineout
period between temperature increments.

The Spence cobalt molybdate catalyst was found to give "better nitrogen and sulfur removal than the
other three catalysts investigated. Palladium molybdate and Harshaw's cobalt molybdate were effective
catalysts, with the palladium giving the indication that it might be used,, effectively at higher
temperatures than the other catalysts. The indium catalyst gave good yields, 92.5 weight percent of the
charge at 875° F., but had poor denitrogenization properties. 
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