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ABSTRACT

The abundance of sustainable biomass feedstocks become attractive source for
power, fuels and other chemical productions. Renewable energy production from
biomass does not create the greenhouse gas emissions as energy from fossil fuels.
Biomass conversion technologies include fermentation, thermochemical processes
such as combustion, liquefaction, gasification and pyrolysis. Gasification produces
medium heating value fuel gas composed of CO, CO,, H,, N,, CH,4 and organic (tars)
and inorganic (H,S, HCI, NHs, alkali metals) impurities and particulates. The
contaminants have to be removed to meet the specific applications of the gas. Tar is
defined as the organic molecule having molecular weight greater than benzene. When
the product gas is cooled, tar condense on physical cleaning equipments such as
cyclones, wet scrubbers, wet electrostatic precipitators and barrier filters causing
plugging, fouling of the equipments, and waste water disposal problem. Thermal and

catalytic treatment of the gas can destroy the tar ultimately. However, thermal



cracking requires high operating temperature greater than 1200°C and the equipments
need to be built of expensive alloys. Catalytic destruction is a potential alternative if
low cost and effective tar removal catalyst is available. A laboratory-scale dual
packed bed catalytic reactor was constructed for catalytic tar destruction experiments.
Low cost and readily available dolomite, calcined dolomite and charcoal were used as
catalysts in this study. The highest tar conversions of >99% were obtained for
dolomite, calcined dolomite and charcoal at 750, 700 and 850°C respectively. The
final tar contents for all catalysts were well below the IC engine tolerance of
< 100 g/Nm?®. Residence time higher than 0.3 s showed high tar conversions. Catalyst
deactivation in the first catalyst bed seemed to be severe and the second catalyst bed
may be less affected. Therefore, catalytic destruction of biomass tar in a dual packed
bed reactor may be a promising option for ultimate tar removal from the biomass

producer gas.



