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Abstract:
Variation of residence time at 475° between zero and sixty minutes was studied for its effect on the
reduction of Colstrip sub-bituminous coal and Beulah lignite using the water-gas shift reaction.
Reduction conversion to benzene- or toluene-soluble product was calculated based on comparison of
moisture- and ash-free weight of the coal charged and the extraction residue. Other analyses included
n-hexane extraction and pyridine extraction of the "5-min." and "60-min." sub-bituminous coal product
and n-hexane extraction of "5-min." and "60-min" Beulah lignite product.

The equipment consisted of a 500 ml inconel rocking autoclave operated at 475°C and pressures up to
6500 psig. The reactor charge and reaction conditions had been previously optimized allowing
variation of residence time.

The coal conversion for both coals to benzene- or toluene-soluble product did not vary appreciably
over the range of residence time studied. Colstrip sub-bituminous coal conversion to benzene-soluble
product asymptotically approached 78%. while Beulah lignite conversion asymptotically approached
71%. The asphaltene content of the Colstrip sub-bituminous product decreased with increasing
residence time while the opposite effect was true for Beulah lignite.

Coal conversion for both coals was found to be insensitive to length of heat-up time. After 60 minutes
residence time, the water charged was nearing reaction completion. Mass spectrographic analysis of the
product reveals that hydrogenated phenanthrene will be present in the recycle solvent.

A 10% tetralin-in-phenanthrene solvent' combination decreased the conversion for both coals, but
resulted in a less compacted product.

A 1:1 ratio of l-naphthol and phenanthrene resulted in a less compacted product for both coals, and
enhanced lignite conversion, while decreasing sub-bituminous coal conversion.

Preliminary reactor cost estimation for two flow rates and residence times reveals that the cost varies
from $1.04-$1.12 million for 100 tons/day at 5-minute residence time to $123-$131.5 million for 1000
tons/day at 60-minute residence time. 


