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Abstract:
This research studied the effects of temperature, pressure and the type and concentration of a selected
number of solvents and catalysts on the reduction of Colstrip (Montana) subbituminous coal through
the use of carbon monoxide and water. The reactor was a 500-cc rocking autoclave. Conversion was
calculated based on the amount of moisture-and ash-free coal that was converted into benzene-soluble
products in a run.

The operating time--during which the autoclave was maintained at the final temperature--was fixed at 5
minutes. Temperatures under investigation ranged from 300 to 475 °C and the initial pressure, from
1000 to 1500 psi.

The conversion, varying with the individual coal batch as well as with the time of storage, was close to
zero at 300 °C but increased steeply as long as the temperature was raised. Increasing the initial carbon
monoxide pressure also resulted in drastic increases in conversion, but the pressure effect became less
significant as the 1500 psi region was approached.

Of the six solvents studied (decalin, tetralin, naphthalene, anthracene, phenanthrene and FMC coal tar),
phenanthrene was found to perform best. When present at a 2:1 weight ratio with respect to coal,
phenanthrene resulted in conversions twice as high as those of runs without any solvent. Among the
five catalysts investigated.(sodium formate, sodium bicarbonate, sodium carbonate, ferric oxide and
stannous chloride), the bicarbonate appeared most promising, raising the conversion by about 10
percentage points when present at a ratio of 1:100 with respect to coal.

Less than 5 per cent of the converted coal went into the gas phase as methane and ethane. The
remainder was a tar having a H/C ratio of about 1.1, a sulfur content close to 0.3 per cent and' an ash
content of about 0.1 per cent. Preliminary estimates for a plant to produce the tar yielded production
costs ranging from 50 to 90 cents per million Btu's worth of tar, depending upon the plant capacity and
the total direct cost employed. 
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