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Co-liquefaction of lignite and plastic mixtures composed of high-density polyethylene 
(HDPE), low-density polyethylene (LDPE), polypropylene (PP) and polystyrene (PS) at ratio of 
27/25/35/13 by weight in supercritical water was studied in a 250-ml batch reactor. The 
experiments were carried out to investigate the effects of temperature, water/feedstock ratio 
and coal/ plastic mixtures ratio on conversion, liquid yield and oil distribution. The two-level 
factorial design was used to estimate the significant variables affecting on conversion and 
liquid yield. For plastic mixture cracking experiments, the results indicated that only 
temperature had a significant effect on liquid yield and the %liquid yield reached 66% at 
optimum condition of 450°c and water/ plastic mixtures ratio of 2/1. For co-liquefaction of coal 
and plastic mixtures, the results indicated that all variables had effects on liquid yield but 
temperature did not had significant effect on conversion. The %liquid yield reached 50% at 
optimum condition of 450°c, water/feedstock ratio of 6/1 and 70% plastic content in feedstock. 
The distillation characteristic of oil products was analyzed by simulated distillation gas 
chromatography and the oil composition depended on temperature and water/feedstock ratio.

The batch reactor was also modified by connecting the condenser at outlet gas valve, 
%liquid yield was increased. The effect of Fe2S3 and Ni/Mo catalysts on conversion and liquid 
yield was also investigated, the temperature of co-liquefaction could be reduced.
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