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Study on oxygen adsorption and kinetic of weakly reductive bituminous coal
Lyu Junxin' Zhao Hongyu' Liang Xinxing' > Li Yuhuan’® Song Qiang'’ Wang Xinwen' Shu Xingian'
(1. School of Chemical and Environmental Engineering China University of Mining.& Technology ( Beijing) Beijing 100083 China;
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Abstract: In order to understand the rule of low temperature oxidation of weakly reductive coals in the natural environment and prevent the
coal spontaneous combustion in deep mine on high temperature oxygen adsorption experiment with different carrier gas velocity and the ki—
netic parameters were analyzed and calculated based on Hami and Lingwu weakly reductive bituminous coals ( Hami and Lingwu bitumi—
nous coal were denoted as HM and LW respectively) were carried out with a fixed bed reactor. The results show that compared with the
volume fraction of oxygen in the carrier gas is 25% “when the volume fraction of oxygen is 15% the oxygen consumption of LW and HM
coal sample are obviously larger.when the temperature reaches 160 °C the volume fraction of outlet oxygen in fixed bed is 7. 71% and
6.41% respectively. For HM coal sample as'the temperature increased to 100 “C  the adsorption content of oxygen in coal sample also
gradually increase but at the moment the ‘oxygen content in the carrier gas has little influence on the content of oxygen in coal sam—
ple. Compared with raw coal demineralized coal samples and higher drying temperature of coal sample have larger specific surface area
and the specific surface area of HM coal sample is greater than the LW coal sample and the activity of oxygen adsorption is greater than
the LW coal sample which leading to the volume fraction of oxygen in the outlet of fixed bed of HM coal sample is smaller than LW coal

sample. In addition when the carrier gas flow rate is decreased the amount of oxygen adsorption in coal sample is larger. When the carrier
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gas flow rate is 40 mL/min the activation energy of HM and demineralized HM~D coal sample is minimum and the spontaneous combus—
tion tendency is maximum at this time. When the carrier gas flow rate is 80 mL/min the activation energy of LW and LW-D coal sample
is minimum and the activation energy of demineralized LW-D is greater than the LW.

Key words: bituminous coal; oxygen adsorption capacity; coal spontaneous combustion; demineralization; activation energy
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Table 1 Proximate and ultimate analysis of coal samples

- Tk 5387/ % TR T/ %
M, My A Viat FCyy w(C) gy w(H) g wW(N) gy w(S) | gu w(0) 4y
HM 16.23 9.74 5.58 39.43 60. 57 79.26 5.83 1.19 0.41 13.31
HM-D 0.76 0.39 0.33 41.98 58.02 80. 42 5.99 1.17 0.32 12. 10
LW 14. 21 6.49 6. 38 33.91 66. 09 74. 28 5.48 1.12 0.39 18.73
LW-D 0. 69 0. 45 0. 45 36. 59 63. 41 76. 38 5.87 1.09 0. 31 16. 35
1.2 5 °C /min 160 °C
( 1) 5 min,
N, 0, 20.40.60.80 . 40 C 20
mL/min N, 85% T5% 0, C GC-4000A
15% 25% 100 g/ o
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Fig. 7 Fitted curves of oxidation kinetics of the raw coal and demineralized coal under different carrier gas flow
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Table 2 Kinetic parameters of coal sample
with different carrier gas flow LW HM
/ / /
(mL * min™") (kJ * mol™") min”~! R? o
20 41.48 2.21x10" 0.885 4
-~ 40 32.97 1.03x10" 0.947 2 3
60 37.83 4.58%10'"° 0.874 2
80 34.03 7.28x10°  0:957.4 1) HM
20 45.28 5.48x10" 0.938 8 LW
W 40 40. 98 1.38x10™ 0.964 5
60 38.42 5.86x10" 0.907 9 25%
80 37. 61 3.66%10"°  0.8613 15% .
20 36.47 8.20%10° 0.971 1 2)
40 36. 36 9.67x10% 0.953 2
HM-D
60 53.17 6.58x10" 0.969 4
80 38.09 3.96x10° 0.946 8
20 43.94 1.08x10"  0.957 8 .
40 39.79 2.57x10° 0.957 8 .
LW-D -
60 5232 2.88x10'  0.9643 3) HM HM-D 40 mL/min
80 39.09 2.94x10° 0.950 6 ;
LW
2 HM HM-D
40 mL/min R
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