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ABSTRACT 

Laboratory-scale research conducted at Southern Illinois University at 
Carbondale (SIUC) has shown that coal pyrolysis in the presence of 
CH4/02 in a 97:3 mole ratio (the METHOXYCOAL process) can produce high 
yields of liquids and valuable chemical feedstocks, particularly 
phenols, cresols, and xylenols (PCX). The addition of magnesia, coal 
ash, or clays have been shown to further enhance coal conversion to 
these chemicals. The goal of this two-year project was to build upon 
that laboratory research by conducting continuous bench-scale tests at 
IGT. Tests were conducted with IBC-lOl and IBC-lOs coals under N2, CH4 , 

and CH4/02 blends, with and without mineral additives, at temperatures 
and pressures up to 1000°F and 200 psig. These tests have provided data 
valuable to further development efforts on the process. 

In the first year, fluidized-bed tests were conducted using inert bed 
diluents (coke and sand) to retard agglomeration. PCX yields of 0.99 
wt% maf coal were achieved in CH4 atmosphere, tripling the yield in N2 
atmosphere, while overall liquid yields were 18-20 wt% maf in either 
atmosphere. However, control of caking was difficult in spite of a very 
high bed dilution ratio of 4.5:1. During the second year, agglomeration 
was controlled by slurry impregnation of the coal with coal ash, 
magnesia, or montmorillonite at levels as low as 10 wt%. Thirteen 
continuous tests were conducted in 2-inch fluidized-bed and moving-bed 
reactors attest conditions of 900 o -l000°F and 120 psig. 

With the impregnated coals, fluidized-bed liquid yields dropped to 9-14 
wt% maf, but PCX yields increased as high as 1.4 wt% maf. Small 
quantities (1-3 vol%) of O2 in combination with CH4 were shown to 
increase PCX yield in the fluidized-bed reactor, confirming the basic 
chemistry of the METHOXYCOAL process. However, PCX yields from the SIUC 
fixed-bed reactor were still about double those from the IGT fluidized 
bed. The data suggested that increased coal conversion to liquids and 
PCX requires a longer vapor residence time than could be obtained in the 
fluidized bed. Eight tests were then performed in a moving-bed reactor 
with a 600°-950°F temperature gradient, using montmorillonite-impregnat
ed coals. Oil yields were low at 6-7 wt% maf, but PCX concentration in 
the oil was as high as 32 wt%, resulting in PCX yields as high as 2.3 
wt% maf, similar to the SlUG results. Neither CH4 nor CH~02 atmospheres 
had any significant effect in the moving bed, indicating that METHOXY
COAL chemistry may operate differently in fluidized-bed and moving-bed 
environments. 
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