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Abstract: In order to explore the response mechanism of spontaneous combustion of underground coal
and surface carbon flux under complex conditions, the surface CO, flux, soil temperature, fissure,
environmental wind velocity and soil humidity in Fuxin Haizhou open-pit mine were monitored for a long

time. Field tests, data analysis and other methods were applied to study the correlation between the
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underground coal spontaneous combustion and surface CO, flux. The influence of surface fissure,
environmental wind velocity and soil humidity on the response mechanism of underground coal spontaneous
combustion-surface carbon flux were analyzed. The results show that underground coal combustion is the
fundamental factor triggering the abnormal surface carbon flux response. The surface CO, flux is positively
correlated with the surface soil temperature distribution. Surface fissure is the main factor affecting the
surface CO, flux distribution. The environmental wind speed is positively correlated with the surface CO,

flux. The surface CO, flux response is generally not affected by soil humidity, but it is greatly affected by
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rainfall.
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Fig.1 Geological profile of survey area
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experimental equipment

S B A PR 2 T, AR TE AR S XL B
FAESH 1R IETORZS KR E S5 4 RO,
1.1 #FR CO,@EEMM

FER IS X I P BEHR 19 A4~ F2 2200 55, Wi 7 s
e CO, 3l 5, 76 /5 30 2 10 32 I 057 B A 30 A4l
Bl B o5 5 200 A B R 15 m, T2
MR CO, B Mt A kM HOE X, il &
W2 Ge ] i s N B AR AR RS CO, R4k
BERTE AR fh M 2R, 20t e 07 5 i AR AR da i b 3R
CO, A, HEAXW T,
dC, T, p
@ TP (1)
:EEEF‘:F,,Z- Fi M EAMGEE, g/ (m® - d) ;p NERIE
RETAREE  kg/m’ s H W REEE, mye
]85 C, Ayt B 24 A% SE NS 1R B 4 4L,
107, P A R, Pa; Py WER IR DL TR,
Pa; T il SR K Ty ARAERGL T TR K

A3 2019 4E 5 F1 2020 4E 1 A #1110 H T
3 WHLE CO, Ml I, EH 2 5% 5 RO(TER
2X) R1(CRAS X T HER) AL 5 P26 (R 25 X H
WO AE NI M CO, 3 & WL (& 2) , Wi
[ 2 J& , BERE HYEZ M N RGN R
AN sk NI Ak 5 M T SR A X B gt B R Bk
Y NCBTE  h  R S A, KT s R e
AR CO, i X R ZEBE EhE, R

F,, =86.617pH

FHEFCA I T > 45 A 248 CO, IRBUMSCRFEK
IR SE BEACSL8E CO, T IR,
F,=CAV (2)

K. F, A SR RLE CO, R, o/s; C, Ak
MR TR  o/m® ;A HZIBE T AR, 2485 T
I I A T A0 504 0. 13,0, 62 10,22 m*; Vo J
FEE DR AR, m/s
1.2 HftitExSH48m

TE CO, 5 0 A S H &) il A 155 Ak 4
PRI 035 Sy ¥ 553 A B IR B ) S I, A i S
ZARUATE 1A 80 B A R A 568 i 4
TR T 30 em AL HHERAE Bk W R 5
AT RI AT % SR B (49 AN A5 o R TR R
AR AR TR X 5k Y 1 e K XUT) , FE 88 K AR
AU 2355 T 0 R B R FOR B AR SF, 448 11 Ak i
B A, SR SF, O R T OCR 4B n R K
S PRI N AT ) T AN K ST B 43 )
4 30 1120 m,

2 MEZRBEXMESH

2.1 BEEMEESHE CO, BEMXESHT

K3 A [E] Sk 2% COo, & 5 4 98I B X
FEAs R (5 1 I ) 49 NI (P1—P49) fil M ¢
CO, LN 5.854~190.08 ¢/ (m* - d) , iS5 %
FRO LRI [ MR CO, 38 & 3 [l 4391 0. 011 ~
1.634 g¢/(m* + d) F10.007~4.322 g/(m* - d) , LAk
T ABERZS X175 b 2R 1 38 o A, oA 2 T3
RIHFZER . BT EERT AR Ae7E B A
SN Z R g XA T P R R 38 5 DAFEA SR X
MR Bk B SR CO, i W 45 SR 1 AR 4y
Bl HE R X S B o, EEIR T
RS . I [FIREAL 38 KA AR ISR 25 X7 Hh
AR R 2 % i RL, HC U 3 Y b R
CO, 38 B, Uh W HL R st AR be AT RE A7 Tl 3 IX
BT 7 BRI s EERA R AR B CO, TETR
SRR R 1 B 3/ N b 24480 IE B 78 &2
R, BT DL R0 X ke R 4% A FEl b 3% CO, Jf it
B

4 FAS R s 3030 50 X Sk b 36 Co, il 5+
HORER R B, Gl X AT WN X CO, &
1 5 DXl T B e ] 2 e K5 di /N3 U B AE
W IBITA] | 52 b s R BE T Rl BB B A R R 5
M) , S B0Z DX M T 35t R B8 28 Ty 1 5 4™ o 0 4 ik



boE " e B % il H34:
- 164 - China Safety Science Journal 20244F
2001 \ « P P49 (REIK ) Hi T LR B LR 3R BB T R
s SRREEZEE P L5 5 T 0 0 J7 31 18 35 B e TR
I RYSRW . PR A 3 22 S W S AR B PR 1
7 A Pl 4 FE7 A HOR FE (W SORE S 5% 4 R
ﬁloo— l:“ » // MRE2E) 53R CO, i i A7 78 B I8 10 1E AH ek .
2 poo ‘ O D R R K B, TR TR A
S sof TR T 2 i M B e S5 O AR PR 22 3
] L JERB IR 2 SECD T CO, 13 R K.
of ~ 2.2 WERBESHE CO, BEAEEESH

20 25 30 35 40 45 50 55 60
TR/ C

3 AEEHHRE CO, BESLERENLL

Fig.3 Comparison of surface CO, flux and soil

temperature under different conditions
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soil temperature (b) in different periods
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Fig. 6 Monitoring results of SF, tracer gas

concentration and wind velocity
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