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Effects of modified bauxite on the pyrolysis and gasification of rice straw

Jinde WANG, Haipeng PEI, Baosheng JIN", Xin DAI, Yiqing SUN

Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education, Southeast University, Nanjing, Jiangsu 210096,
China

Abstract: The effects of modifiers of bauxite and

its concentration and reaction temperature on the [ co
pyrolysis of rice straw were investigated in the fixed

bed reactor. According to the results, the optimum Rice straw Modified bﬂ‘u” CHy
modifiers and concentration and reaction 1 m
temperature were selected for the rice straw

gasification experiment, which was conducted in CO,
the bubbling fluidized bed reactor. The influences

of modified bauxite on the gasification .
characteristics and the tar yield of rice straw were

studied in a bubbling fluidized bed reactor. The o,
results showed that the effects of bauxite modified Devolati oot ice straw Q&/zﬁ O

by different modifiers on the gasification
o« 4. . . Catalyst
characteristics of rice straw were different, and the -W CO+Hy+ -

four kinds of modifiers catalytic ability were

CaClL<Fe(NO3);<CuCL~Ni(NOs),. The effective coating of bauxite multiplied with the concentration increasing of
CuCl, modifier, and the amount of pyrolysis gas rose correspondingly. The low heat value of rice straw pyrolysis gas
increased from 2.93 MJ/Nm® to 3.89 MJ/Nm?’. Furthermore, the increase of reaction temperature improved the
components of pyrolysis gas. Compared with 650°C, the gas production of CO, H and CH4 increased by 40.6%, 110.8%
and 70.0% at 800°C, and the low heat value of rice straw pyrolysis gas increased from 1.74 MJ/Nm?® to 4.09 MJ/Nm>.
The modified bauxite improved the gas components of rice straw and reduced tar component and tar production rate.
The content of tar decreased from 27.01 g/m? to 20.09 g/m? and tar production rate decreased from 29.06 g/kg to 23.10
g/kg. Meanwhile, the low calorific value of rice straw gasification gas increased from 3.74 MJ/Nm?® to 4.28 MJ/Nm®,
and the gasification efficiency increased by 22.3%.
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Table 1 Physical property of rice straw
Proximate analysis/% Ultimate analysis/% Low heat value,
Volatile Fixed carbon Ash Moisture H (6] N S 0/(MJ/kg)
62.63 19.46 14.30 3.61 42.45 5.2 33.13 1.18 0.19 14.27

Note: Air dry.
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Fig.2 Fluidized bed equipment
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Fig.3 Effect of bauxite modified by different modifiers on production of rice straw pyrolysis
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Fig.4 Experimental results of 3 g rice straw pyrolysis with different modifiers
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Table 2 Compositions of bauxite modified with different CuCl, loading

CuCl, loading/wt% Content/with
A1203 SIOZ TIOZ F6203 CuO MgO Kzo CaO
0 61.830 31.204 3.020 1.239 0 0.834 0.538 0.552
5 53.784 38.381 2.471 0.737 0.580 0.784 1.053 0.450
10 52.829 39.061 2432 0.730 0.696 0.819 1.089 0.445
15 50.777 39.434 2.441 0.655 1.672 0.746 1.155 0.447
20 48.684 38.406 2.326 0.715 3.718 0.748 1.193 0.468
. Content/wt%
CuCl; loading/wt% P.0s SO, Na,O Cl Cr,05 CeO, 71O, Others
0 0.153 0.131 0.129 0.019 0.112 0.138 0.044 0.057
5 0.139 0.052 1.097 0.174 0.089 0.111 0.048 0.050
10 0.137 0.031 1.256 0.224 0.032 0.117 0.047 0.055
15 0.138 0.022 1.310 1.017 0.039 0.097 0.029 0.021
20 0.123 0.033 1.234 2.095 0.055 0.127 0.044 0.031
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Fig.6  Experimental results with different CuCl2 concentrations
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