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Research on oxidation characteristics of aqueous coal based on index gas method

YI Xin'?, GE Long', ZHANG Shaohang', DENG Jun'?
(1.School of Safety Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China; 2. Shanxi Key Laboratory of
Prevention and Control of Coal Fire, Xi’an 710054, China)

Abstract: To research the influence of moisture on the oxidation characteristics of coal, the coal spontaneous combustion experiment was
carried out to determine the composite index gas that can predict the spontaneous combustion of coal, and then the temperature-program-
ing experiments were carried out to test the changes of composite gas index during the oxidation process of coal samples with different
moisture content, the change law of the composite gas index generated under the influence of moisture was researched, and the influence
law and mechanism of coal sample moisture content on coal oxidation characteristics were discussed. The results of research show that the
spontaneous combustion temperature of coal has an obvious relationship with CO/CH,, C,Hy/CO, CO/CO, and Graham index. The influ-
ence moisture content on the temperature rise process of coal oxidation presents different stage characteristics at different temperatures: at
30-120 °C, moisture has both catalytic and inhibitory effects on the coal oxidation reaction, and the inhibitory effect is dominant, showing
the moisture content with the best inhibitory effect is 20%; at 120—140 °C, the inhibitory effect of moisture on coal oxidation reaction is re-
duced, and moisture participates in the coal oxidation reaction as a reactant, and then shows the promotion effect of moisture on coal oxid-
ation. At this time, the moisture in the coal oxidation reaction is mainly chemically promoted, and the moisture content with the best pro-
motion effect is 10%; at 120—140 °C, the original pore volume of the coal sample increases due to the evaporation of water and new coal

samples are produced. The tiny pores become more conducive to the occurrence of coal oxidation reaction, and then show an indirect pro-

Y75 B #A: 2022-05-03 EEEE: T K DOI: 10.13199/j.cnki.cst.2021-0866
BEETH: BFEARBIARES I H (52074218, 51804247); BRIE4A A RBHARA YT H (2018IM5071)
EER—N: S & (1978, &, BRVUEFHA, 4%, i1, E-mail: yixin05@163.com

130


https://doi.org/10.13199/j.cnki.cst.2021-0866
mailto:yixin05@163.com

B O TR AT AR 2023 5 3 1)

motion effect on the reaction. The moisture content with the best promotion effect is 15%. It was finally determined that under the influ-
ence of moisture, the composite index gas that can more accurately predict the spontaneous combustion of coal are CO/CH,, C,H/CO and
Graham index. The research results can enrich the parameters of actual coal spontaneous combustion on site, increase the mining safety of

high-humidity coal seams and the accuracy of spontaneous combustion prediction, and effectively reduce and prevent the occurrence of

coal spontaneous combustion accidents.

Key words: coal spontaneous combustion; moisture content; stage characteristics; oxidation characteristics; index gas

0 5

R R KR — LR SRR 2 A A 7R R R K
E 2z U2 K o R R [ R K K ) — AT
HRPY, FETFR . s FfE A 72 rp, B D O
1) 2 TAT 245 #6) S L R 245 40 &) 22 381 e Ak B35 19 52 ),
FEl A 2 B bR 7K K BB FUKR IR S REK
N P NI 0P S i (R S PN ) QI
Te] B B, 70 X 1 S i o AS R 1, T 4R %k
i AR AR B B A SRR A mT LR IS 18R B A A
HOR L, TR SRR E AR AE AR RNR )
K FNSTFIFFER ISR A AR R s A B

H T, 278 B X ok o0 H A e AR R 1Y
AT N1 S 1A B BUR R Y & ¥ NG|
AR A AR R, R BT APk K 43 X
F B R A VE R ML BE I L RIR S AN [R] T & A A
s B 22 A BF 5% S BT 7K 43 B 25 %O He 2 i
FRANAR W5 i C-H 24153 & 1= s i HAG 22 5%, Xt
TREAA Y UL SR FEAL G W U AL B A
s NIE 2500 A SRR A R it 3h g 2 BE HEAT BT 9T
IR IEALRE 5 KR A —E K R ZHAT %51
Sz PR ) 2 T AL R 18 TR K WANG 251 53
T T AN ] 5 7K SR O 25 49 A8 Ak, e AR B 25
AUE RERIREK ARG . DL EAFTE i SR R T
TR AT XTI B BRTIOW 2 1 9 52 e i B, R b2 A T
X 7K 43 FIVEE B AR Ak FR Ak S A5 1 2% W02 T A B9 LI
L2V NG Jr 2 M R, S BRKIRE A R T BE

il

AT T ) R T KA R A A
Az JRTHRAIE BRI E A AR LSS
EA A RS T ORI KRR 5 R CO.
CO,. CH, Hil C,H, A= LR UL, R IR 20K R
LIS IS T 5 A R A S U S R
[ &5 7K IR F IR R K R v B MR A SR, 3R
fifE 10 AR PR, I AR E SRR

FHEFRIKEBER AR K JGSTRRTE T IROWZ
TE 49/ FHATL R 22 L) 1T 4 2 MO AL LR, (B
AIBIFSE R 245 B AE IR E FL R PE S B A2 L
b 3T AR SRR I 5 AR AR AR
TR Z 368 L AR S AR PR TSR . A 22
R XK VIZURE B IR e K 5286 65, AR 5T REHERA T30
B FRHERE A 25 SRR R, R R P THl 52 56,
WFTEAEIR T IR I R A 0 B SRR AL
PR B AR AR R, SR s DX AR e K B T3
AL HEIIETE T

1 X I

1.1 HEBRENAR

RAR T H A R P, B s R
(RS E =iy 16710 N R SR W 2V R R 2L SN
SEI, ARG TS . IC SR RILRTEE N 31.4 °C,
T KA N I SR, 72 SR B335{ SP-3430 N 47
B AR A FIVR B, I 5% . i A SR R GRS 5%
I 1, RN 1 s . REHEAT TOL AT,
PR HEE R 2,

®1 BRERRNLBFEHE

Table 1 Experimental conditions for spontaneous combustion of coal

I EHpkifEmm RIS /em FiiE/kg

BREAR R em® U/ (gom )

PR HEXE/(m’h ) REEREE/C

ARG 2.52 190 1783.74 2147760

1.4000 0.406 8 0.1~1.6 31.4
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Fig.1 Experimental process of coal spontaneous combustion
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Table 2 Coal industry analysis
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