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Change of pore structure of coke under oxy-combustion

conditions of typical bituminous coal
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Abstract; To study the coke pore structure and changes in the process, Guiyang lean coal
was selected as the research object, samples were made under two different oxygen-enriched
atmospheres and three different combustion reaction temperatures. The functional group
changes and surface pore distribution of coke samples were analyzed by the FTIR and specif-
ic surface area and porosity analyzer respectively. The effects of oxygen—enriched combus-
tion conditions on functional groups and pore structures and the characteristics of combus-
tion products at different reaction temperatures in oxygen-enriched combustion atmospheres
were discussed. The results show that the number of hydroxyl groups decreases with the in-
crease of the experimental temperature. In the same ratio of oxygen—enriched atmosphere,
with the increase of reaction temperature, coke adsorption isotherm changes from type [[ to-
typelll. With the progress of the reaction, the number of micropores and large pores in coal

samples changesalot. When the oxygen concentration is 40% , many micropores which are
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open at both ends are on the coke surface,a large number of closed pores at one end formed

due to the collapse of part of the channels at 900 C.

Key words: lean coal; coal char structure; O,/N, atmosphere; oxygen-enriched combus-

tion; pore structure; functional group; adsorption isotherm
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Table 1  Analysis of coal quality characteristics of Guiyang coal
/
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M.q A FC. V dat Cat Haar Ot Naaf Saaf Qrnet
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V—Sorb2800 Table 3 Infrared spectral absorption peak
assignment of coal
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[9-10] 3300 3.00 —OH(—NH);
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, 1.2—
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Fig. 1 Coal char sample preparation system 1375 7.27 —CHs
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Table 2 Preparation conditions of coal char samples 833¢ ) 12.60 CH.
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5 10 60 650 =
=
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4000 3500 3000 2500 2000 1500 1000 500
2 WA em™
21 2 24%0,/76 %N, ,400 C
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Fig. 3 IR spectrum of 24% O,/76% N,, 650 ‘C sample
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Table 4 Residual mass fraction of coal char

sample under 6 working conditions

0.0
4000 3500 3000 2500 2000 1500 1000 500 /% /%
W /em™ 1 85.13 2 26.70
7 40%0,/60%N,,900 C 3 19.37 4 83.61
Fig. 7 IR spectrum of 40% O,/60% N,, 900 ‘C sample 5 24.58 6 18.94
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Table 5 Distribution of functional groups in
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