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Abstract:
A continuous short residence time coal liquefaction process was analyzed for its capability to
catalytically hydrogenate pulverized coal, using a metal chloride, hydrogen-chloride catalyst system.

The coal studied was Rosebud sub-bituminous coal from Colstrip, Montana. The process consisted of a
continuous coal feeder which delivered coal to an Inconel, tubular reactor which was run between 400
and 600°C and 500 and 1,000 psig. The coal was carried through the reactor entrained in a flow of
hydrogen or a mix of hydrogen and hydrogen chloride. Six different metal chloride catalysts were
impregnated on coal and tested for conversion. Analysis included coal conversion by hexane, toluene,
and pyridine soluble fraction and nitro gen and sulfur determination.

Results indicated that the addition of metal chlorides to coal significantly increased the level of coal
conversion over non-catalytic coal. The presence of hydrogen chloride in the feed gas greatly increased
coal conversion in both catalytic and non-catalytic coals.

The effect of three operating variables on nickel chloride impregnated catalytic coal was also
determined. The coal conversion was shown to increase with increasing temperature and pressure, and
to decrease with increasing carrier gas flow rate.



