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Abstract:
The catalytic hydrodenitrogenation of a high nitrogen (0.191 wt %) and high sulfur (0.800 wt %)
medium California gas oil was studied in a bench scale, packed bed, continuous, tubular reactor.

The primary objective of this research was to perform process development studies on the use of a
'cobaltous chloride alumina-silica catalyst for hydrodenitrogenation. Desulfurization was also studied.

The operating conditions studied were between 670 and 800°F, 800 and 1200 psig, liquid hourly space
velocities from 0.25 and 2.0 hr" , 2000 to 12,000 standard cubic feed hydrogen/bbl oil (SCF H2/bbl),
catalyst compositions from zero to 9.0 percent cobalt, and chlorine-nitrogen ratios from zero to 15.0
atom/atom. Optimum catalyst- composition was 7.0 percent cobalt using Harshaw 1602-T
alumina-silica support.

Methylene, ethylene, and propylene chlorides were used as sources of chlorine in the reaction zone.
Methylene chloride gave the best -results.

The catalyst activity increased with increasing temperature and pressure, decreased with increasing
space velocity, was unaffected by variations in hydrogen treat rates between 2000 and 8000-SCF/bbl,
but decreased at hydrogen rates greater than 8000 SCF/bbl. The decrease by using hydrogen rates
above 8000 SCF/bbl was probably due to chlorine-hydrogen dilution effects.

In order to achieve the highest catalyst activity, the hot reactor system was purged with hydrogen to
remove all traces of air and moisture. Some catalyst activation may also result from the treatment. At
optimum reactor conditions, 91 percent conversion was realized.

Hydrogen consumption was determined by analyzing the effluent reactor gases. Consumption varied
between 20 and 381 SCF H2/bbl for the range of operating conditions described above.

Sulfur removal followed the trend of nitrogen removal but at a lower level. Optimum sulfur removal
was only 78 percent.

A comparison of cobaltous chloride with a commercial cobalt molybdate catalyst showed that the
chloride was substantially better because it removed all but 190 ppm compared to 280 ppm "nitrogen in
the product for the commercial catalyst.

An exploratory run made with a nickelous-cobaltous chloride catalyst showed that this catalyst also has
a high denitrogenation activity. 
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