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Abstract: A high-efficiency method of tar and dust removal from fuel gas is of great significance to the development of
biomass gasification. Streamer corona discharges, which can not only effectively crack the heavy organics to light
molecules in raw syngas in reaction with O, H, OH radicals but also charge and separate the dust from the raw syngas with
pulsed coronas, is a promising method for raw syngas cleaning. In this paper the status of tar and dust removal by streamer
corona discharges were reviewed; issues on mechanism of tar cracking and dust abatement,current situation, key scientific
and technical problems of the tar and dust removal from the biomass-derived syngas were analyzed. A conceptual design of
an electrocyclone plasma reactor for simultaneous tar and dust removal was proposed. Finally, for the purpose of solving
the problems of raw syngas cleaning during biomass gasification, several key research areas were briefly addressed.
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Table 1 Components and contents of biomass derived syngas from typical atmospheric gasifier
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Gasifier H,0 Dust Tar

LHV H, CO CO, CH,4 C.Hp, N,

/mf%  /(mg/Nm®) / (mg/Nm®) AMI/Nm®)  /Vol.% /Vol.% /vol%  /Vol.%  /Vol% /Vol.%
Down-draft

6~25 100~ 8 000 10 ~ 6 000 40~56 15~21 10~22 11~13 1~5 05~2  rest
fixed bed
Up-draft * x

n.d. 100~3000 10000~150000 3.7~5.1 10~14 15~20 8~10 2~3 n.d. rest
fixed bed
Circulating 1555 §000~ 100000 2000~30000 3.6~59 15~22 13~15 13~15 2~4 01~12 rest
fluidized bed

*n.d.: not determined.
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Table 2 Overall cleanliness requirements for syngas with

different customers™ %

Customer Dust Size of dust Tar
/ (mg/Nm®) / pm / (mg/Nm®)

Intemal combustion <50 <10 <100
engine
Gas turbine <30 <5 <10
Fuel cell <0.02 nd.” <0.1
F-T synthesis 0 nd.” 0

*n.d.: not determined.
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Parameter Value

DC power 80 kW

AC power 80 kVA

DC voltage 0~60kV
AC peak voltage 20 ~ 80 kV
AC frequency 16 ~ 50 kHz
Power efficiency >80 %
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