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Synergistic Effect on hydrogasification of PP or PS mixed with coal
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Hajime Yasuda, Osamu Yamada, Mamoru Kaiho, National Institute of Advanced Industrial Science and Technology (AIST),
and Hideki Nakagome, Chiba University

Hydrogasification of polypropylene (PP) and polystyrene (PS), mixed with coal, was carried out. Experiment
was conducted using a unique batch reactor at 1073K and under 7.1MPa of hydrogen atmosphere. Reaction
time was varied from 1 to 80 seconds. As the result, promising products such as mainly methane were
obtained from PP, PS respectively. Methane yield from the mixtures were noticeably greater than the values
which was calculated with additivity. It is suggested that the synergistic effect could occur with wide variety
of plastics in the waste while high hydrogenation heat is released independently of its chemical structure.
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Fig. 1 Carbon conversion to major products by
hydrogasification from polypropylene (blank)
and polystyrene (solid).
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PE
time[s] 1 2 5| 20| 80
CH4| 79| 147} 60.2| 73.7| 89.6
C2Hx| 104 | 17.0| 17.6| 13.9] 5.0
C3Hxl 1.1 19| 11| 1.0] 00
C6H6| 04] 09| 36| 82| 70
coal
timefs]] 1 2| 5] 20| 80
CH4| 15.0] 189 23.0( 36.4| 52.3
C2Hx{ 103 10.5] 93| 63| 33
C3Hx 15| 06| 03| 00| 0.0
C6H6| 43| 7.7| 11.0| 114]| 75

Table 1 Carbon conversion (%) to major products by
hydrogasification from polyethylene and coal.
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Fig. 2 Temperature change during hydro-
gasification for PE, PP, PS, and coal
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¥ig. 3 Carbon conversion to methane by hydro-
gasification from coal, PP, and mixture.
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