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Abstract:
The purpose of the first part of this research was to determine which of several catalysts could be used
to desulfurize Husky No. 3 fuel oil (2.04 percent sulfur) using catforming gas (89 percent hydrogen).

Suitable catalysts were compared with Harshaw Chemical Company's cobalt molybdate and
molybdenum oxide catalysts as to activity and rate of degen-eration. The effluent oil was to be less
than 0.5 percent sulfur before the catalyst would be accepted.

The Filtrol Corporation's molybdenum oxide catalysts did not yield an oil which met specifications.
National Aluminate Corporation's molyb-denum oxide catalyst did not give acceptable results.

Girdler's molybdenum oxide catalyst gave results which compared favorably with Harshaw's
molybdenum oxide on the basis of a 24-hour run for each catalyst.

Porocel's molybdenum oxide catalyst yielded an oil which contained less than 0.4 percent sulfur. This
catalyst did not compare favorably with Harshaw's molybdenum oxide in either rate of degeneration or
activity.

Peter Spence and Sons' cobalt molybdate catalyst yielded an effluent oil which contained less than 0.1
percent sulfur after 112 hours on stream. This catalyst was superior to Harshaw's molybdenum oxide
but inferior to Harshaw's cobalt molybdate in rate of degeneration and in activity.

A study was made of the effect of using mixed gases containing hydrogen and hydrocarbon gases
versus the effect of using pure hydrogen at a total pressure equivalent to the partial pressure of
hydrogen in the mixed gas system. Husky No. 3 fuel oil was desulfurized in both of these atmospheres
using identical conditions of space velocity and temperature. When using Union Oil Company's cobalt
molybdate catalyst at 200 psig pressure of hydrogen, pure hydrogen gave better results than mixed
gases. When using Filtrol's molybdenum oxide catalyst at 300 psig pressure of hydrogen, pure
hydrogen gave better results than mixed gases.

A preliminary study was made to determine optimum conditions of operation to desulfurize a light wax
distillate received from Arabian American Oil Company. Optimum conditions appeared to be a space
velocity of 0.3 (Formula not captured by OCR)and a temperature of 823° F when using a recycle gas
containing 65 percent hydrogen at a gas recycle rate of 4000 cu. ft. per barrel of charge oil under a total
pressure of 500 psig. Harshaw's molyb-denum oxide catalyst was used.

All research was carried out in bench scale equipment.
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