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Abstract With efficient and reliable torches for the thermal plasma generation becoming available in recent years, the thermal
plasma as an energy source for pyrolysis/gasification has attracted much attention, and a special attention is paid to the waste
treatment for the resource and the energy recovery. Plasma pyrolysis/gasification systems have unique features such as the extremely
high reaction temperature and the ultra—fast reaction velocity as compared to the traditional pyrolysis/gasification systems. The plasma
pyrolysis/gasification emerges, therefore, as a novel pyrolysis/gasification technology with a great potential in the solid waste disposal.
This paper reviews the fundamental studies of plasma pyrolysis/gasification systems including the direct current (DC) arc plasma
system and the radio frequency (RF) plasma system with an emphasis on the reactor design such as the plasma fixed/moving bed
reactor system, the plasma entrained—flow bed reactor system and the plasma spout—fluid bed reactor system.
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Table 1  Comparison of different plasma processes for waste treatment
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Table 2 Different plasma pyrolysis/gasification reactor systems

i P T o P
SETRESK | I T VS SRS A A Bock™
BT IR ISR T BEMIE  FABRMARALAY  Vadyanathan
SETRERE  ORIRA SR T B At Nishikewa™
A TARARR RIS T RAUATR BCH, —
AR HRBISE T RARATIR  AUGH. SERAAD Bond®
PR HRBISETE A ATR BCH, Nicholson'™
SRR HRAISE TR B ATR PECH, Patrioke™
B RROR S T AL AR iiﬁﬁg:iﬁgﬁz Guddeti™
SRR HRBISETE  RAATIR ISR, CO,CO Zhao™
T AR RIS TR BARAWRR BRI SSRA AT Chang™
BT AR S %igi;gﬁzszm ;gg
T AR SR T WA B USIRAAT.C0.C0.  Wen-Kai Tu
SETUMAR  ERAISETE BAAWRE  ETREA,C0,C0, Bal
AR HRBISE T BAATRER WO AR AY,C0.C0  Bmome™
AR IR T FPRHI T AL SRR Teukada®
AR AR T FPRHI T AL L Kojima™
PRI SRR A WA SRR IR CO,CO, Motallebi®

SHTUBEILE ORI T AT A5 el -

SRR T/ESE

(a) EBEFHEBEZER

(b) EBEFUEBIK

B EBETFEEZEBIEK
Fig. 1 Plasma fixed and moving bed reactor
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Fig. 2 Plasma entrained-flow bed
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Fig. 3 Plasma spouted bed
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Fig. 4 Plasma spout—fluid bed reactor
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Table 3 Main features of plasma reactor systems of different designs
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