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Abstract: The low-temperature plasma and a dielectric barrier discharge reactor were used to gasify poplar sawdust, cellulose, xylan
and lignin. The control variable method was employed to study the effect of frequency, carrier gas on the gas production capacity,
and the gasification characteristics of the chemical composition of biomass. The results showed that the lower frequency and carrier
gas ionization energy could take the higher gasification rate, the best gasification rate of poplar was 64.11%. The gasification
productions of xylan and cellulose were similar, the gas production rate was higher than that of cellulose and lignin and it could
produce more CO. Also, lignin mainly produced coke. At the same time, SEM and BET were used to characterize the raw materials
and coke, it was found that alkali metals were crystallized at high temperatures. Xylan could be melted during gasification. And the
high power of plasma and more oxidizing substances could make the specific surface area of coke increased significantly, reached to
150.71m*/g.
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Table 2 Proximate and ultimate analysis of poplar
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Fig.2 Trends of H,, CO, CO,, CH, with time produced by poplar wood plasma gasification at different experimental conditions
a:Ar—-10.5kHz ; b:Ar-9.2kHz; ¢:N,~10.5kHz; d:CO,~-10.5kHz
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Fig.3 Volume fraction of H,, CO, CO,, CH, produced by
poplar wood plasma gasification at different experimental

conditions
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Table 3 Experimental data of poplar at different conditions

processing
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Fig.4 The temperature distribution during the poplar wood

plasma gasification process at different experimental conditions
a: Ar-10.5kHz; b:Ar-9.2kHz; ¢:N,~10.5kHz ; d:CO,~10.5kHz
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Fig.5 Trends of H,, CO, CO,, CH, with time produced by cellulose. lignin. xylan plasma gasification at different experimental

conditions: cellulose

a: Ar-9.2kHz, b: N»,-10.5kHz; lignin c: Ar-9.2kHz, d: N>,-10.5kHz; xylan e: Ar-9.2kHz, f: N,-10.5kHz
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Table 4 Experimental data of model compound at different

conditions processing
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Table 5 BET surface area, pore size and pore volume of the

poplar wood coke
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