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Analysis of CH, evolution in fast pyrolysis of lignite under H, atmosphere
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Abstract; The fast hydropyrolysis of Huolinhe lignite were carried out under pressure in a tubular reactor with a
transporter for coal samples. The effect of H, on CH, evolution and crack of chemical bonds were analyzed.
Under pressure fast hydropyrolysis conditions, CH, yield was higher under H, atmosphere than that under N,
atmosphere, and increased with increasing temperature and pressure. Compared with N, atmosphere, the yield of
CH, increased by 72.5% under 50% H, atmosphere at 900 C and 1.0 MPa. H, or H- free radical induced the
cracks of aromatic rings, side chains, ether linkages and aliphatic chains in the char, which could promote the
coal pyrolysis. The increased yield of CH, was mainly due to the external donor H. Below 700 C, the action of
H, with active groups in coal structure affected the pyrolysis of coal; above 700 C, hydrogenation of char
promoted coal pyrolysis, leading to an increase in CH, yield.
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Table 1 Proximate and ultimate analysis of HLH lignite sample
Proximate analysis w,,/ % Ultimate analysis w ./ %
M A Vv FC C H (ON S, N
2.42 20. 14 30.21 47.23 81.96 4.80 10.29 1.72 1.23
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Figure 1
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Schematic diagram of the pyrolysis apparatus

1. temperature controller; 2. furnace; 3; reactor; 4. thermocouples; 5 quartz hanging basket; 6 quartz tube;

7. air bag; 8. heater band; 9. spherical valve; 10, 11,

12, 16, 21, 22, 23, 24, 25, 26 valve; 13 mass flow controller;

14, 15 sample transporter; 17, 18 . high temperature cut-off vale; 19. flowmeter; 20 . pressure tank
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Table 2 Constant weight
experiment of char in coal pyrolysis at 550 C

Pyrolysis time #/min Total weight of char and griddle m/g

0 67.383 8
30 65.5105
40 65.4870
50 65.468 7
60 65.462 1
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Figure 2  Effect of temperature and pressure
on the CH, yield in pyrolysis under 50% -H, and 50% -N,
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Figure 5 FT-IR of the chars under 50% -H,/50% -N, and
20% -H,/80% -N, at 550 C
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Figure 6 FT-IR of the chars under 50% -H,/50% -N,
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