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Abstract

The catalytic pyrolysis of low-rank coal can regulate the distribution of pyrolysis products and
realize the directional transformation of coal, which is of great significance for the efficient and
clean utilization of low rank coal. In this paper, nano-Fe;03; was used as catalyst to investigate the
effects of catalyst addition and pyrolysis temperature on catalytic pyrolysis products and catalytic
pyrolysis kinetics of Hailar lignite. The results show that the catalytic pyrolysis process of Hailar
lignite conforms to the first-order single reaction model in the temperature range of 317°C - 430°C
and 430°C - 560°C. The apparent activation energy of catalytic pyrolysis under different addition
amounts is lower than that of non-catalytic pyrolysis, indicating that the catalyst is more favorable
for pyrolysis of lignite in the low temperature stage. Under experimental conditions, when the
nano-Fe;03 addition increased from zero to 5%, the maximum weight loss rate is increased from
0.23 to 0.394, and pyrolysis is basically completed at 580°C. At the same time, the tar yield in-
creased from 0.56% to 6.5%, and the gas yield increased from 6.89% to 33.5%.
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Table 1. Proximate and ultimate analyses of coal sample
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Figure 1. Schematic of coal pyrolysis setup. 1: thermocouple; 2: tube fur-
nace; 3: quartz tube; 4: temperature controller; 5, 6: secondary condensing
unit; 7: dryer; 8: gas flowmeter; 9: gas bag; 10: mass flow controller
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Figure 2. XRD pattern of the a-Fe,O5 catalyst
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Figure 3. SEM image of the a-Fe,0O5 catalyst
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Figure 4. TG and DTG curves of different a-Fe,O3 addition (0%, 1%, 3%, 5%, 10%)
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Table 2. The pyrolysis characteristic parameter of different a-Fe,O3 addition
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Sample TJ°C Ti°C (AW/dt) el (%/°C) Tmax/°C AWmMax/%
Raw coal 265.4 763.2 0.23 4025 48
1% Fe,0; + HLE 262.1 645.19 0.32 4063 82.8
3% Fe,0; + HLE 267.2 699.5 017 4126 73.1
5% Fe,0; + HLE 257.3 592.2 0.394 405.4 797
10% Fe,03 + HLE 266.9 7452 0.19 4045 75.2
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Table 3. The kinetic parameters of HLE coal in different reaction areas
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Figure 5. The yield of pyrolysis tar
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Figure 6. The yield of pyrolysis gas
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Figure 7. The yield of pyrolysis char
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