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##4472311523 : MAJOR CHEMICAL TECHNOLOGY TE 1 59 6 7 7
KEY WORD: CO-LIQUEFACTION / LIQUEFACTION / COAL / USED VEGETABLE OIL

BAMRUNGSUK TIAMPHAN : CATALYTIC CO-LIQUEFACTION OF COAL AND USED
VEGETABLE OIL. THESIS ADVISOR : ASSOC.PROF.SOMKIAT NGAMPRASERTSITH,
Dr. de I' INPT, 107 pp. ISBN 974-17-5314-4,

Catalytic Co-liquefaction of lignite coal and used vegetable oil was carried in a batch
reactor to investigate the parameters of process : temperature, hydrogen pressure and the ratio
between coal and used vegetable oil. The two level factorial design experiment was study to
find out the main and joint interaction effect of parameters. The range of temperature, hydrogen
pressure and the ratio between coal and used vegetable oil were 370-450 °C, 5-9 MPa and 5:5-
7:3, respectively for 30 minutes of reaction time. The result indicated that all parameters are the
main effect for liquid yield; however, interactions between parameters are not significant. The
increase temperature caused the reduction of liquid yield but increase coal conversion and
quality of liquid product. High hydrogen pressure increased the liquid yield and coal conversion
but no significant for quality of liquid product. In addition, the used vegetable oil improved
quality of liquid product and increased the liquid yield, but coal conversion was decreased. The
optimum condition was temperature at 370°C and 9 MPa of hydrogen pressure to obtain 42 and
38% of liquid yield at 5:5 and 7:3 of the coal and used vegetable oil ratio, respectively.

At temperature and hydrogen pressure at optimum condition, liGuid yield for 3:7 of coal
and used vegetable oil ratio was increased to 71% because of the large amount of used
vegetable oil. For the effect of catalyst addition, such as Fe,S, (Fe 0.8, 1.67 and 2.5% by weight
of coal), Mo(CO)s (Mo 1.67% by weight of coal) and HZSM-5 (1% by weight of coal or used
vegetable oil) improved the quality of liGuid product. Mo(CO), and HZSM-5 have not an effect
on the coal conversion and liquid yield. Mean while, Fe,S, at 2.5% wt increase coal conversion
and liquid yield, the ratio of coal and used vegetable at 3:7, 5:5 and 7:3 have liquid yield 85, 52
and 48% respectively. The quality of liquid product was imnroved significantly when Fe,S, and

HZSM-5 were used as hybrid catalyst but liquid yield slightly decreased.



