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Analysis of environmental factors affecting spontaneous combustion

of coal gangue dump based on CO concentration monitoring

DONG Hongjuan, LIU Yalin, XIONG Qingqing, WANG Chenyang

( The School of Mining and Coal Technology, Inner Mongolia University of
Science and Technology, Baotou 014010, China)
Abstract ; In order to study the environmental factors that affect spontaneous combustion of coal gangue
dump, the influences of season, humidity and wind speed on the spontaneous combustion were
analyzed based on the monitored concentration data of CO produced during the spontaneous combustion.
The results show that the spontaneous combustion of the coal gangue dump is strong in spring and win-
ter, but gentle in summer and autumn. With the increase of air humidity, the spontaneous combustion
experiences a gentle period, an intense period and a gentle period in turn. When the air humidity rea-
ches 32% , the spontaneous combustion is the intensest. With the increase of wind speed, the spontane-
ous combustion of coal gangue dump experiences an intense period, a gentle period and an intense pe-
riod in turn. When the wind speed is less than 1.88 m/s or greater than 2.76 m/s, the spontaneous
combustion of coal gangue dump is in the intense period. When the wind speed is 1.88~2.76 m/s, the
spontaneous combustion is in the gentle period.
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Table 1 Industrial analysis of coal gangue samples

Tolksr e,/ %
K My RV, K5y Ay & &K FC,y
0.59 14.94 77.27 7.79
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Table 2 Elemental analysis of coal gangue samples

TEE MM,/ % , daf

C 0] H N Fe S

53.47 22.42 3.27 0.76 0.66 2.30
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Fig.1 Road in the mine area
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Fig.2 Coal gangue dump in the shaft mine
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Fig.3 Location of atmospheric monitoring

sites in the mine area
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Fig.4 Miniature air quality sensing monitors
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Table 3 Parameters of the monitor
W25 PM,o/PM, 5/ (pg - m™) SO,/ (mg-m™) NO,/(mg - m™) CO/(mg - m™) 0;/(mg - m™)
WG 0~1 000 0~2.620 0~1.88 0~115 0~0.98
) SRS 5 0.131 0.009 4 0.115 0.009 8
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Fig.5 Monthly average concentrations of CO
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Fig.6 Relationship between air humidity and CO

concentration
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Fig.7 Relationship between wind speed and CO

concentration at monitoring point 1

5 & i

AR S 3 W AL 38 b DX A7 L AR CO
WL AR AL 3R T2 WL IX 5 P 2 AR | XU
it L AR TS L N TEIR R, T e )
A7 Ll P BRI 1O, 25 S B AU BT A L
) 1 JER 32 M) A7 7E — 2 11%) B[] i J 2 3 o %o )
B A A R 258

(1) ZH X AEERF A7 1L ) F R I 0 2
PE, B AWRERE A FRABN CO M2 A
PG 5 KA HRBE cO 54,
WM LA WD, HIRIG 80

(2) 2SR A AR AL X2 X AT A L A
WRIMG AR, Y2 PR <25% 3 >40%
I, AT A7 ERBE I CO W/, A BRER G20 55 5 24
2% B JETE 30% ~40% Z [al i AT A1 B AR
1) CO G2, AR R G0

(3) iz DR A L B KGR A R
GAA R R BE R SE ), T A Ll B 3 U
<1.88 m/s8(>2.76 m/s i, JEGT A1 H AR CO
W2, H R OE G B 5 S BT A 1L B K AR
1.88~2.76 m/s B, ST A7 F AR ALY CO k2L,
ARG 08055 .

(1] SRS 7= B8 I T & X0 BREE 1 3R B R BRAF 5T [T].
REUR S PR, 2012 (2): 81-82.
Zhang Bingfeng. Research on the environmental damage caused
by mineral resources development and its management [ J].
Energy and Environment, 2012 (2). 81-82.

(2] ek, 2L 7 RRESEEFMSHERPHRR [J].
WEE TR, 2014, 32 (S1): 1001-1004.
Pan Jinlu, Li Zhucheng. Reseearch on comprehensive
utilization of resources in diggings and environment protection
[J]. Environmental Engineering, 2014, 32 ( S1):. 1001
-1004.

[3] Liang Y, Liang H, Zhu S, et al. Mercury emission from spon-
taneously ignited coal gangue hill in Wuda coalfield, Inner Mon-
golia, China [J]. Fuel, 2016, 182 (15). 525-530.

(4] BRoRZR, AT K. WERWIX A US4 5 75 B B A 0 5R
[J]. BEAcRHE, 2017 (2): 54-56.
Chen Rongrong, Zhou Guangfei. Air quality analysis and pollu-
tion control measures in Huainan mining area [ J]. Coal
Science & Technology Magazine, 2017 (2): 54-56.

[5] WEoRML, ®UIm, &, . 60l e s B B R IE R ¢
WMt [J]. ZRSHBETA, 2006 (2): 66-69.
Pan Rongkun, Yu Minggao, Xu Jun, et al. Harm of gangue

dump and cause analysis of spontaneous combustion [ J]. Safety



- 76 -

www.chinacaj.net

g IR W IR R R

F36EFESH

[10]

[11]

and Environmental Engineering, 2006 (2): 66-69.
SRPRSC, ORAR, ZEPTLL. MR L B RRPLBE R K R
8T (1], RIEILRHE RS, 2001, 11 (2): 12-14.
Zhang Zhenwen, Song Zhi, Li Ahong. Analysis of gangue hill
spontaneous combustion and its affecting factors [ J]. Journal of
Heilongjiang University of Science and Technology, 2001, 11
(2): 12-14.
X, REI, sKBEEL, . JFURIRAE K X A
RERR WA R AR AL AT T (0], RS T2 2 4l
2021, 52 (3): 350-359.
Liu Xiaoyuan, Zhang Yulong, Zhang Xiaoyu, et al. Study on
the effect and mechanism of original moisture on coal
spontaneous combustion [ J]. Journal of Taiyuan University of
Technology, 2021, 52 (3): 350-359.
KEE, B, FWWE, F ATREAMTHRERIA
BAFRPER IR [J/0L]. G5, 1-7 [2022-02-
09]. DOI: 10. 13637/j. issn. 1009-6094. 2021. 1482.
Zhang Yutao, Yang Jie, Li Yaqing, et al. Effects of oxygen
concentration and heating rate on the characteristics of coal
spontaneo—us combustio [ J/OL]. Journal of Safety and Envi-
ronment: 1-7 [2022-02-09]. DOI. 10. 13637/j. issn.
1009-6094. 2021. 1482.
B, ZRgtE, SN, AF ORIRDRIAR B B BRI TR 4 AL
SERWERE [J]. PEZ A TR, 2021, 17 (8):
64-69.
Xue Chuang, Qin Ruxiang, Zhang Shuchuan, et al. Experi-
mental study on oxidation of easily spontaneous combustion coal
with different particle sizes at ambient temperature [ J]. Journal
of Safety Science and Technology, 2021, 17 (8). 64-69.
FRE, R, SRBME. RUH I HE Py AR
W [J]. AT SRR, 2022, 42 (2): 135-138.
Wang Jianguo, Zhou Tongzhu, Zhang Chaopeng. Influence of
airflow velocity on heat accumulation inside coal pile [J].
Mining Research and Development, 2022, 42 (2). 135
-138.
ZY, 2K, Beamish B Basil. 1 JE X H AT 1) M 5Y
W [J]. FEPRREAAR, 2008, 31 (12): 1451-1454.
Jiang Deyi, Li Lin, Beamish B Basil. The effect of moisture
content on the tendency of coal to combust spontaneously [J].

Journal of Chongging University, 2008, 31 (12). 1451

[12]

[13]

[14]

[15]

[16]

[17]

—1454.

H, ZERRE, GO, A SOMIN B X R B AR Y
SaEgE (], R R, 2015, 25 (3): 34
-40.

Xiao Yang, Li Qingwei, Lu Junhui. Effects of air relative hu-
midity on coal spontaneous combustion properties [ J]. China
Safety Science Journal, 2015, 25 (3): 34-40.

Sz, R, R A SRR R A R R R
MRS [J]. RAESFHE¥A, 2017, 17 (1) 147
-150.

Zhang Xinhai, Li Qingwei, Zhang Changshan. Air humidity
influential characteristic fezture of the coal spontaneous com-
bustion [J]. Journal of Safety and Environment, 2017, 17
(1): 147-150.

ZEE, A ROE, AR G EME B KR B
B (1], AR S KR, 2016, 38 (2): 360
-364.

Li Jin, Li Xinghua, Wu Xian, et al. Numerical simulateon
of effect of wind speed on coal pile spontaneous combustion
[J]. World Sci-Tech R & D, 2016, 38 (2): 360-364.
MR, BOAEST, SRAE, 5. MEHERLAR XS UEHE B R XU H
MM [J]. BERRLEROR, 2021, 49 (9): 88-94.

Qu Guona, Jia Tinggui, Qiang Qian, et al. Effect of coal pile
particle size on the spontaneous combustion velocity of coal pile
[J]. Coal Science and Technology, 2021, 49 (9):. 88-94.
REEM, SR, FUTF, & ZHMA TEME RS
Fogm R e (1], BERBLAEOR, 2012, 40 (8):
59-63.

Song Zeyang, Guo Liang, Qi Wenyu, et al. Analysis on coal
pile spontaneous combustion process and influence factors
under multi field coupling [ J]. Coal Science and Technology,
2012, 40 (8): 59-63.

R, BRORE R, T REMEE ER R SE R BT [T].
LT TREARRY 2R (AR, 2000 (3): 229
-231.

Li Shugang, Xu Jingcai. Experimental study of spontaneous
combustion rule of ground coal storage pile [J]. Journal of Li-
aoning Technical University ( Natural Science), 2000 (3):
229-231.



