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Characterization and reactivity of soot from biomass pyrolysis in a fixed bed
reactor
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Abstract: The pyrolysis experiments of two biomasses, wheat straw and wood chips, were carried out on a fixed bed.
The physicochemical properties of the pyrolysis soot were characterized, and their oxidation/gasification
characteristics were determined on a thermobalance. The yield, particle size distribution and internal nanostructure
of the two biomass soots were studied at different pyrolysis temperatures. On this basis, the influencing factors of the
soot reactivity were analyzed, and the results were compared with the adopted comparison of soot obtained by one—
dimensional settling furnace pyrolysis. The results show that soot obtained by fixed bed pyrolysis has higher purity.
With the increase of the generation temperature, the structure of soot becomes more ordered, which indicates the
increases of graphitization. Besides, the geometric average particle size of the single soot particle becomes smaller.
However, the reactivity of soot becomes worse at elevated temperature, indicating the change of the internal
structure of soot plays a major role in its oxidative activity. The fuel concentration of biomass in a limited space
affects the yield, inter—structure and particle size of soot. High feedstock spatial concentrations tend to generate

more soot with larger particle size. Compared with wheat straw soot, sawdust soot has higher graphitization degree,
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thus showing poor reactivity.

Key words: biomass; fixed bed pyrolysis; soot; oxidation activity
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Fig.1 The experimental system of the fixed bed reactor
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Fig.3 Changes of soot morphology from different biomasses with temperature
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Table 1 Crystal structure parameters of soot samples

from different formed temperatures
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Fig.4 Soot particle size distribution of two biomasses at different temperatures
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Fig.5 XRD patterns of two biomass soots generated from different temperatures
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