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Abstract

We present results of an experimental study on two-stage wood gasification and attempts to reduce the
tar content of the gas. Increasing the wood-chip moisture content resulted in an increase of CO2 and H2

but a decrease of the CO concentration without significantly affecting the tar content in the producer gas.
For a particular primary air flow rate, an increase in the secondary air flow of the two-stage gasifier resulted
in decrease of the tar content and the CO2 and H2 concentrations while that of CO increased. A charcoal
gasifier and a floating-drum gas-storage system were coupled to a two-stage wood gasifier. The tar content
of the product gas was in the range 19–34 mg/Nm3 for a charcoal gasifier coupled to a two-stage wood
gasifier. With a floating-drum gas-storage system and a 3.5 h retention time, the tar content was reduced
to 9.24 mg/Nm3, which is 85% less than that obtained by using the a two-stage wood gasifier alone.
1999 Published by Elsevier Science Ltd. All rights reserved.

1. Introduction

Gasification of a solid fuel produces a combustible gas mixture, condensable vapors including
tar, and a solid residue in the form of ash containing some unreacted carbon. The tar associated
with the gas presents a serious problem with regard to its utilization and may prevent the gas from
being used as a fuel for devices that require clean gas, for example internal combustion engines.

For wood gasification, the average tar content in the gas has been reported to range from 2 g/Nm3

for conventional downdraft gasifiers to 58 g/Nm3 for conventional updraft gasifiers [1]. The tar
content of the final cleaned and cooled gas for use in internal combustion engines must be very
low although various sources have suggested different desirable levels of tar content in the range
10–50 mg/Nm3 [2,3]. Stassen et al., apparently conceding that some engine fouling is inevitable
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