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Abstract: Thermal plasma arc technology has the advantages of high heat source temperature and fast re—
action rate. It is especially suitable for gasification of solid fuel as coal and biomass. However develop—
ment of such plasma technology and equipment is still insufficient in China. This work built a solid fuel
plasma arc gasification system for biomass plasma gasification research. The plasma torch applied is a
35 kW power DC non transfer arc using nitrogen as energy carrier. Different sizes of rice grains were pre—

pared and delivered into the thermal destruction system as the represent of kitchen waste biomass. A se—
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ries of plasma gasification experiments was carried out and draw conclusions as follows: the output power

of the plasma arc should be adjusted to match the input of the fuel energy and the best ratio of plasma arc

torch output power to fuel energy input is 0. 26; the residence time has strong influence on the efficiency

of plasma arc gasification and the grain size of the biomass input into the reactor should be well controled

to make sure the residence time of the grain in the reactor as long as possible; the best excess air ratio for

plasma arc gasification measured in this study is 0. 1 which is lower than the conventional gasification val—

ue of 0. 3; the best water content of the feedstock input into the reactor for plasma arc gasification is

8.4% in this study; addition of 5% of K,CO; as catalyst is appropriate for plasma arc gasification; the

highest cold gas efficiency achieved in this study is 30. 6%

ment of the plasma gasification system.

indicating the necessity of further improve—
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