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Abstract:
The solvent refined lignite (SRL), made at the University of North Dakota Process Development Unit,
was a solid having a nominal melting point of 160°C. The SRL was pulverized and mixed with a donor
solvent, tetralin. The SRL to tetralin ratio of 1:1 was selected to pretreat in a high pressure and
temperature reactor. The optimized reactor conditions were a reaction temperature of 475°C, an initial
hydrogen pressure of 2000 psig and a retention time of 40 minutes. Under these conditions
approximately 97% of the SRL was dissolved in tetralin. The resulting solution was used to test the 27
developmental catalysts.

The catalysts were developed by impregnating on the γ-alumina the 3 active metals; MoO3, CoO, and
WO3, each at 3 levels. The effect of these factors on upgrading of the SRL was evaluated in terms of
denitrogenation, desulfurization, and hydrocracking. The multiple linear regression analysis showed
that the metal compositions for the best overall catalytic performance were 9.5% MoO3, 4.3% CoO,
and 4% WO3 (% of carrier weight).

A model was developed based on the results of scanning electron micrographs to explain some of the
physical characteristics of the catalysts. The disadvantage of the incipient wetness method used in
metal impregnation was explained, and the preferable pore structure and distribution were suggested. 
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