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Abstract:
Coal liquefaction by tetramethyl urea (TMli) and hex-amethylphosphoramide (HMPA) has potentially
significant process advantages over coal-liquefaction systems currently under development. In this
investigation, the effects of solvent type, temperature, and time on coal conversion behavior are
determined. Experiments were conducted on Kittanning coal in a batch reactor at atmospheric pressure
under nitrogen purge and temperatures below the boiling points of the solvents.

Coal conversion to 41% was achieved using a 1:1 mixture of the solvents for 40 minutes at 320 degrees
Fahrenheit. The maximum dissolution using pure TMU, 23%, was observed after 12 hours at 320
degrees Fahrenheit. Pure HMPA as the solvent produced a colloidal suspension that blocked separation
of residue and liquid product.

Dissolution and initial dissolution rate tended to increase with increasing run temperature. Dissolution
rate was fast until condensation reactions dominated. Maximum dissolution was achieved at shorter
times with increasing run temperatures.

Solvent retention levels increased with increasing run temperature. Substantial amounts of TMU and
HMPA were incorporated into the residue, probably at least in part as solvent fragments. 
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