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Table 1 Proximate and ultimate analysis of rice husk

TP T % TEE N 5%
Koy MRSy Ky [EmR C H N S 0]
673 5123 17.09 1495 3845 522 045 — 3206
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Table 2 Ultimate analysis of rice husk chars

AL x/% c H? N* o°

0 45340 1.475 0.379 7.636
354 37.940 1.309 0.285 4424
48.6 30.170 1217 0.208 6.865
60.3 26.965 1.167 0.159 4.191
71.9 21.600 1.031 0.123 2.708
789 17.810 0.864 0.088 1.573
93.9 7.027 0.488 0.039 0.687
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Fig.1 Adsorption/desorption isotherms of rice husk chars
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Fig.2 Pore size distribution of rice husk chars with different
conversion rates
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Fig.3 Variation of specific surface area with gasification
conversion rate
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Fig.4 Variation of pore volume with gasification conversion rate
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Fig.5 Variation of average pore width with gasification
conversion rate
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Fig.6 Scanning electronic microscopy photographs of rice husk
chars with different gasification conversion rates
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Fig.7 Modelling results of adsorption isotherms of rice husk chars
by fractal Frenkel-Halsey-Hill model
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Fig.8 Evolution of pore surface fractal dimension during
gasification
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Fig.9 Relationship between pore diameter and pore surface fractal
dimension
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Evolution of pore structure and fractal characteristics of rice husk char
particles during gasification

Fu Peng', Hu Song®*, Xiang Jun’, Sun Lushi!, Bai Xueyuan?
(1. State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China;
2. School of Agricultural and Food Engineering, Shandong University of Technology, Zibo 430074, China)

Abstract: The changes in pore structure and fractal characteristics of rice husk char particles during gasification were
studied by N, physisorption method and scanning electronic microscopy (SEM). The results showed that the adsorption
isotherms of rice husk gasified chars were all type II isotherms with hysteresis loops, indicating that the chars consisted
of continuous and complete system of pores. As the gasification conversion rate increased, the BET surface area and
micropore area first increased to reach the maxima of 210.45 and 147.14 mz/g at the conversion of 48.6% and then
decreased. Pore volume showed a similar tendency to BET surface area. The average pore diameter decreased
significantly and then increased slowly with increase of gasification conversion rate and reached the minimum of 2.94
nm at the conversion rate of 35.4%. The fractal Frenkel-Halsey-Hill (FHH) model was capable of predicting the pore
surface fractal characteristics of the gasified char particles. The evolution of pore surface fractal dimension (Ds) was
opposite to that of average pore diameter (d,.). There was a good linear relationship between Dgand d,y.. The results can
provide valuable information for the numerical simulation and the optimization of operating parameters of the actual
biomass gasification process.
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