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Physical structure evolution of rice husk particles during high speed pyrolysis

HU Song, SUN Lushi, XIANG Jun, QIU Jianrong, XU Minghou
(State Key Laboratory of Coal Combustion s Huazhong University of Science & Technology s Wuhan 430074, Hubei, China)

Abstract: The changes in physical characteristics of rice husk during high speed pyrolysis were
examined. The pyrolysis reaction ratios (defined as the ratio of pyrolyzed mass to pyrolyzable mass) of rice
husk particles prepared under different conditions were calculated by non-isothermal thermogravimetric
analysis. To study the physical characteristics of rice husk/char particles, proximate and ultimate analyses,
physical adsorption/desorption measurements of N, (—196°C), mercury injection porosimetry (414 MPa)
as well as visualization by scanning electronic microscopy (SEM) were performed. Appreciable differences
in physical characteristics, depending markedly on the pyrolysis stage, were observed. Rough pore surface
in char particles was detected clearly by SEM measurement. The release of volatile matter led to the
development of pores with different sizes. Progressive increase of micropores developed with the pyrolysis
process, whereas a maximum speed of micropore development occurred at the pyrolysis reaction ratio of
0. 8. But macropores in char particles had different evolution characteristics. Based on the analysis result of

density and porosity data, the particles shrank greatly at the first stage of high speed pyrolysis.
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Table 1 Parameters of rice husk
Ultimate analysis/ % (mass) Proximate analysis/ % (mass) SEM Bulk Apparent
. . Porosity
surface density density o
C H ov N S H,O  Volatile Carbon Ash Jm? + g1 /g + ml! /g ml™! /%
38.45 5.22 55.88 0.45 0 6.73 61.23 14.96  17.08 0.92 0. 49 0. 68 28.53

@ Calculated by difference.
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Fig. 1 SEM graphs of biomass/char particles

a—rice husk particle; b—char particle with R,=0.09; ¢, d—char particles with R,=0.65; e, [—char particles with R,=0. 99
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Fig. 2 Different hysteresis loop characteristics

of biomass char particles
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Table 2 Ultimate analysis of rice husk/chars

Ultimate analysis/ % (mass)

R, —
C H oo N S
0.09 40. 24 4. 87 54. 48 0.41 0
0. 64 41. 49 4. 31 53.47 0.73 0
0.79 41. 91 3.92 53. 60 0.57
0. 90 38.48 2.73 58. 33 0. 46 0
0.99 35.97 1.38 62.21 0. 44 0

@ Calculated by difference.
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