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Impact of Operation Factors on Biomass Pyrolysis and
the Characteristics of Bio-Char
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Abstract: The experiments of the rice husk pyrolysis were performed in a fixed-bed reactor to produce bio-eil. The
effects of the different operation factors such as pyrolysis temperature sweeping gas ( N,) flow rates and heating rates on
the yields of three products and the characteristics of bio—char were investigated. The maximum bio-eil yield of 49.91%
was obtained at 550°C pyrolysis temperature with a heating rate of 25°C /min and nitrogen flow rate of 150 mL/min. As
the heating rate increased it favored the yields of liquid product vyet the bio—char yields decreased. Thermogravimetric
analysis ( TGA) was introduced to study the thermal decomposition of the feedstock. Crystals and morphology of bio-char
with different pyrolysis temperatures were characterized by X—ay diffraction ( XRD) and scanning electron microscopy
( SEM) analysis. The results showed that pyrolysis temperatures played an important role on the surface morphology and
crystal phase of bio-char and the prominent porosity with the bio-char which was generated under 550°C pyrolysis temper—
ature was observed.
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Table 1 Proximate and ultimate analysis of rice husk
1% 1% HHV/
C H 0 N S (MJ * kg)
48.59 8.27 33.02 2.67 - 71.47 7.45 2.69 18.39 17.21
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( 4 ) Fig.l Schematic diagram of the fixed—bed reactor
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Fig.2 TG curve of rice husk pyrolysis Fig.3 Effect of temperature on product yields
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Fig.4 Effect of sweeping gas flow rate on product yield Fig.5 [Effect of heating rates on product yield
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