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Combustion characteristics experiments of coal with different moisture content

GAO Pengyong, SHI Biming, ZHANG Leilin, XUE Chuang, ZHONG Zhen, LIU Yi
(School of Safety Science and Engineering, Anhui University of Science and Technology,
Huainan 232001, China)

Abstract: In order to study the effect of moisture content on the combustion characteristics of coal,
taking the bituminous coal from Zhujixi Coal Mine as the research object, the method uses cone calorimeter
to test the parameters of ignition time, heat release rate, total heat release, smoke generation rate, total
smoke release and CO generation rate of coal samples with different moisture content and analyzes the
combustion efficiency of coal samples. The experimental results show the following points. (D The ignition
time of coal samples decreases first and then increases with the increase of moisture content. The order of
moisture content of coal samples corresponding to ignition time from long to short is 17.82% >13.82% >
1.82%>5.82%>>9.82%. The peak heat release rate of the coal sample decreases first, then increases and
then decreases with the increase of water content. The order of moisture content of coal samples
corresponding to peak heat release rate from large to small is 9.82% >1.82% >5.82% >13.82% >
17.82%. The total heat release, smoke generation rate, and total smoke release of coal samples decrease

first, then increase and then decrease with the increase of water content. The order of the moisture content
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of coal samples corresponding to the total heat release, smoke generation rate, and total smoke release
from large to small is 1.82% >9.82% >5.82% >13.82% >17.82%. In the late stage of combustion
process, the coal sample with 5.82% moisture content has the lowest CO generation rate, and the coal
sample with 17.82% moisture content has the highest CO generation rate. The high moisture content will
increase the CO yield. The order of the moisture content of coal samples corresponding to the combustion
efficiency from high to low is 9.82% >5.82% >1.82% >13.82% >17.82%. (@ Appropriate moisture
content can improve the combustion performance of coal. It is suggested to choose the coal with moisture
content of 5.82% t0 9.82% so as to shorten the coal ignition time, reduce the smoke generation rate, total
smoke release and CO generation rate, and improve the heat release rate and combustion efficiency.
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combustion efficiency
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Fig. 2 Heat release rate of coal samples with different

moisture content
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Fig. 3 Total heat release of coal samples with different

moisture content

2.3 MAAEREFERERELS
AN TR B 7K AR I A B R AN 4 s, W]
B A ] 5 7K SRR A0 A 1 3R AR A SR R
i R AR A SR AR — 3, B 28 B R U B s R R
SR T T B B 20 T 1 Fa s MR AR B0 38 A 4
fife B B 5 LB B LT S 58 3K 2 T AR A R
I R B A T R B R OK SRR R
YRR T it SRR DA TC A e 7 45 A M
BRBE A AT W AN 3 G M R i R AR B
IREAE R A ol T AR U (DA DR B /N I 114 5 7K 3 HE P
7 1.82%>9.82%>5.82%>13.82%>17.82%.

i
N
o+ 005 — 17.82%
< L
@ 0.04
2% 0.03 -
3
0.02
r
E 001+
AAV/ 4 vL ' 4
0 50 100 150 200 250 300

VS
B4 AR K AR AR A 1
Fig. 4 Flue gas generation rate of coal samples with
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different moisture content
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different moisture content
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