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Study on photo coupled thermo-oxidation of Shenfu coal

SUN Ming, ZHOU An-ning, ZHANG Ya-ting, YANG Fu-sheng, WANG Guang-heng
(College of Chemisiry & Chemical Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract: The reactivity of Shenfu coal in photo coupled thermo-oxidation was investigated. In oxygen atmosphere,
the release amount of CO, greatly increase, and the main gas products are CO and CO, with some CH,. The con-
centration of gas products is in the order of CO,>>CO >CH,. The CO, concentration increases with increasing tem-
perature,, and reaches maximum after 2 h. UV irradiation can obviously promote the release of CO, and CO. The
release rates of CO and CH, increase with increasing temperature. The main products of photo-oxidation are CO and
humic acids, while thermo-oxidation may generate CH, caused by the breaking of C—C bonds, and especially at
high temperature CO and humic acids are further oxidized into CO,. Photo coupled thermo-oxidation improve the
selectivity of gas products and demonstrate obvious synergistic effect to increase humic acids content of coal, and
meanwhile lead to the formation of phenolic hydroxyl.
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Fig.2 CO, release curves in oxidation of FHMC
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Fig. 3 CO release curves in oxidation of FHMC
20 20 20 20
40 °C 60 °C - N, 80 C - N,
~16} ~16} N, UV) | —16F N, UV)| =16,
b b —+ 0, N S
S 12t 2 S 12} -0, (V| 12} S 12t
g -+ N, (UV) Z g Z
o 8r a8 = 8 w8
¥ o % & 2
z 4 ~owv| & * S 54
0 0 0 0

(=}
(=}

0 2 4 6 8 10 12 0 2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12
iK1 / h 1) / h 1 / h Nl / b
&4 FHMC Ak p CH, B4k
Fig.4 CH, release curves in oxidation of FHMC
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Fig. 6  Effect of reaction atmospheres and time on humic acids yield of oxidized FHMC
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