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Co-Gasification of Woodchip and Plastic Waste for Producing Fuel Gas
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ABSTRACT

Gasification is a therm-chemical conversion process to convert various solid fuels into gaseous fuels under limited supply of
oxygen in high temperature environment. Considering current availability of biomass resources in this country, the gasification is
more attractive than any other technologies in that the process can accept various combustible solid fuels including plastic wastes.
Mixed fuels of biomass and polyethylene pellets were used in gasification experiments in this study in order to assess their potential
for synthesis gas production. The results showed that higher reaction temperatures were observed in mixed fuel compared to woodchip
experiments. In addition, carbon monoxide, hydrogen, and methane concentrations were increased in the synthesis gas. Heating values
of the synthesis gas were also higher than those from woodchip gasification. There are hundred thousand tons of agricultural plastic
wastes generated in Korea every year. Co-gasification of biomass and agricultural plastic waste would provide affordable gaseous

fuels in rural society.
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Fig. 1 Gasifier connected with gas cleaning facilities (1:
gasifier, 2. scale, 3: hot filter, 4. water scrubber, 5:
condenser, 6: cold filter, 7: roots blower, 8: burner)

Fig, 2 Downdraft gasifier (left) and hot filter before water
scrubber (right)
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Fig. 3 Temperature changes in hearth and reduction zones
along with biomass fuel consumption
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Table 1 Synthesis gas compositions and lower heating values
for woodchip fuel

Gas component Concentrations (%)
CO 155~175
COy 8.5~10.1
CHy 3.8~17.3
Hy 10.9~124
0y 0.8~3.2
LHV (MJ/Nm') 4.49~6.45
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Fig. 4 Changes in temperature and fuel consumptions when
gasifying mixed fuels of biomass and PE pellets
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Fig, 5 Changes in flow rates of air and synthesis gas when
gasifying mixed fuels of biomass and PE pellets
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Table 2 Concentrations of gas components and heating
values of synthesis gas from mixed fuel of
biomass and PE pellets

Gas / LHV Concentrations (%) / heating values
CO% 17.4~195
COz % 109~125
CH: % 85~99
H, % 124~12.8
0, % 0~1.09
LHV (MJ/Nin’) 6.58~7.39
LHV (keal/Nm) 1571.8~1765.3
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Table 3 Higher heating values for selected wastes (Perry
and Green, 1998)

Waste Higher Heating Value (HHV, kJ/kg)

Coffee ground 11,397-15,119

Leather 27,912-45,822
Vinyl scrap 40,705

Corn cob 18,608-19,306
Rice Hulls 12,095-15,119

Polyethylene 44,600

13,695-18,608

Paper waste

* Walters et al., 2000
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Fig.

Table 4 Polyethylene usage in greenhouse for growing di—

fferent plants (Huh, et al., 2002)
Plant type ton/ha
Pepper 1.479
Strawberry 1,421
Lettuce 1.063
Cucumber 1.295
Water melone 1.392
Tomato 0.716
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