SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

TE b Al U AR R AR P R BB 5T
ek KEA I B FE LY %

SIFAA:

20, TKEVE, BImih, SE SR RIS PR AR AT SRR R LBRBITFEL) ). BEARARLAEOR, 2024, 52(11): 337-345.
JI Wentao, ZHANG Guotao, YANG Shuaishuai. Study on the characteristics and mechanism of inert powder inhibition of gas/coal dust
compound explosion[]J]. Coal Science and Technology, 2024, 52(11): 337-345.

TELR 2 View online: https:/doi.org/10.12438/cst.2023-1411

AT ARG HAh SCEE

Articles you may be interested in

BERAL X FUTE AR S B T BRI 5
Influence study of coal dust composition on the lower explosion limit of hybrid mixture of gas and coal dust

JERBI2AF AR, 2020, 48(2)  hitp://www.mtkxjs.com.cn/article/id/d5760132—cf13-4c0a—b5c9—fdf0abef6c3e

TN RN AR B AT PLIST MU A ke e e U D5 0

Sound identification method of coal mine gas and coal dust explosion based on wavelet scattering transform

PR PIFFEAR . 2024, 52(S1): 7079 htips://doi.org/10.12438/cst.2022-1849
LIRS LRI 5 i 5 K SR

Research progress and development trend of gas explosion suppression materials and mechanism

BORFLEF AR, 2021, 49(8): 114-124  http://www.mtkxjs.com.cn/article/id/e4f04382—d119-49¢f-h755-58¢3dd 1315d4

BTG RISV MR LTI A U 7 %

Recognition method of coal mine gas and coal dust explosion based on sound spectrogram and SVM

JREIRBHEFIAR. 2023, 51(2): 366-376  hitps://doi.org/10.13199/j.cnki.cst.2022-2050

S BRI RAE B MR R 1 B BEREAR R
Stage inhibition characteristics of composite inhibitor in process of inhibiting coal spontaneous combustion

JERBL2ERI AR, 2022, 50(10): 68=75  hitp://www.mtkxjs.com.cn/article/id/c1a425d2—-dch3-4870-99d4-34c06dac39ba

PEMEA AT KHCO3E A e H e s e B 52 i i 78

Research on synergistic effect of inert gas on methane explosion suppression performance of KHCO3 cold aerosol

PERPLEF AR, 2021, 49(2): 145-152  hitps://doi.org/10.13199/j.cnki.cst.2021.02.018

KHEMIFE AT, RAFHHEZTHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2023-1411
http://www.mtkxjs.com.cn/article/id/d5760132-cf13-4c0a-b5c9-fdf0abcf6c3e
http://www.mtkxjs.com.cn/article/id/d5760132-cf13-4c0a-b5c9-fdf0abcf6c3e
https://doi.org/10.12438/cst.2022-1849
https://doi.org/10.12438/cst.2022-1849
http://www.mtkxjs.com.cn/article/id/e4f04382-d119-49cf-b755-58c3dd1315d4
http://www.mtkxjs.com.cn/article/id/e4f04382-d119-49cf-b755-58c3dd1315d4
https://doi.org/10.13199/j.cnki.cst.2022-2050
https://doi.org/10.13199/j.cnki.cst.2022-2050
http://www.mtkxjs.com.cn/article/id/c1a425d2-dcb3-4870-99d4-34c06dac39ba
http://www.mtkxjs.com.cn/article/id/c1a425d2-dcb3-4870-99d4-34c06dac39ba
https://doi.org/10.13199/j.cnki.cst.2021.02.018
https://doi.org/10.13199/j.cnki.cst.2021.02.018

F25F 11 CA =3 N Vol. 52 No. 11

2024 4F 11 H Coal Science and Technology Nov. 2024

ZASCH, TR, AN, S5t Ry A ] PUI AR AR A S SRR B LBRATE (1], BEAPRL A HOR, 2024, 52(11):
337-345.

JI Wentao, ZHANG Guotao, YANG Shuaishuai, et al. Study on the characteristics and mechanism of inert powder
inhibition of gas/coal dust compound explosion[J]. Coal Science and Technology, 2024, 52(11): 337-345.

PSR RIS FUER R 5 A VRIS M R ER AR

RXE KEES, BN RFES EXEE
(L IR B4Rl 5 TG, W S60F 4540035 2. WS AR ) K U S TRRHERTRGE o, T A0 454003,
3 MBI A SR A EAL R ., BT AfE 454003)

o OE: RATEE R SRR —AAEE T B AR S S ARRB A B 434, MR ZAEALE) Bh S R AL,
MRVEHLIL A A, F AR AR RO AT S DR B S e R AR AR SR R, R E R Y
A 0 e 5, AT Brib AR I AR RE, R S A sk BRAS AP TEAMK, 201
HAVRIE LB P IR T R R A b RO/ R AR e, 18iE AR R R B R R Bt
X R B IR LR R RAE A F RAT/ME R B AR R SR KOBRKE R A e ik ROBNE R A B ik R RACHAE AT
GHT, FEXT LA R R A A ) O/ R AR E R A e R A fe B B, AR AR A, A&
B S 4 e B BR A5 3T R B SR BT Vb 04 BT /MR Ak AR RIS A A RIAE R, P SRR SR R AT A
Wk o AR IEEPE R AR ARNE R 5 AR A S 2R A ) o KR AP B/ R AR R, BT
VAIE I I AR I BB 0 R B By AR e A0 3 ) o KR AR BN/ B R B AR ME, M aRERAS R Ak A 2
B 7y AP RN, B B BR R4 AT BT/ A2 AR RO G I ) BORAE T AR R 45, BARRILA
BRBR AN T T AP H TR LU, BRERASAAR B AW L ATREAR T 8% Ao AT/ e L 2460, #
b, 2 AP VR PR R T BT/ BE A AR ROMRXE I A 0 b R LR AR R P AR R RIT R BB
&, BRAKIEH 6%, BLRAEH 100 g/m’ B Ik F 5 Z; A/ B AR R VE R ik &
#H] R AR R P MR A R B B, IR EA 10% 9 4 RADRIE BT 30 R R R 3
KHEIR : FOAT; MR AR B AHRIE B8R 24N AR BR 45 5 MR ME 74k
HE S %S TD712 X EFRERD: A N EHES:0253-2336(2024)11-0337-09

Study on the characteristics and mechanism of inert powder inhibition of

gas/coal dust compound explosion
JI Wentao'**, ZHANG Guotao"**, YANG Shuaishuai'*?, XU Zihui"**, MAO Wenzhe'**, WANG Yan'?*
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and Emergency Engineering Technology Research Center, Jiaozuo 454003, China; 3. Collaborative Innovation Center of Coal Work Safety and Clean High
Efficiency Utilization, Jiaozuo 454003, China)

Abstract: Gas/coal dust composite explosion is a complex process that combines homogeneous and heterogeneous combustion. The com-
bustion main control mechanism changes dynamically and the explosion mechanism is more complex, resulting in higher explosion sensit-
ivity and explosion intensity compared to single-phase gas or coal dust explosion, which seriously restricts the safe production of coal
mines. In order to prevent and control the gas/coal dust composite explosion disaster, two inert powders, sodium bicarbonate and calcium
carbonate, are selected to conduct experiments on inert powder suppression of gas/coal dust composite explosions in a 20 L spherical ex-
plosion device. Based on the different concentration ratios of gas and coal dust, the inhibition effect of two inert powders on the maximum
explosion pressure and the maximum explosion pressure rise rate of the gas/coal dust composite system are analyzed and compared, as

well as the differences and connections between the inhibition effect of the two inert powders. And the inhibition efficiency and mechan-
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ism of the two inert powders on gas/coal dust composite explosions are reflected comprehensively. The research results indicate that sodi-
um bicarbonate and calcium carbonate have an inhibitory effect on the explosion of gas/coal dust composite systems with different concen-
tration ratios. Sodium bicarbonate can not only suppress the explosion of gas/coal dust composite by physical suppression methods such as
decomposing heat absorption, delaying coal dust pyrolysis, and reducing coal dust decomposition rate, but also by chemical suppression
methods that consume key free radicals in the explosion reaction, however, calcium carbonate can only suppress explosions through phys-
ical heat absorption, so the inhibitory effect of sodium bicarbonate on the explosion of gas/coal dust composite system is better than that of
calcium carbonate. Specifically, sodium bicarbonate can completely suppress all working conditions, while calcium carbonate can only
completely suppress the gas/coal dust composite working conditions when the gas concentration is below 8%. In addition, the suppression
efficiency of two inert powders on the explosion pressure of the gas/coal dust composite system first increases and then decreases with the
increase of gas concentration in the system. The suppression efficiency is highest when the gas concentration is 6% and the coal dust con-
centration is 100 g/m’; The suppression efficiency of the explosion pressure rise rate of the gas/coal dust composite system gradually in-

creases with the increase of gas concentration in the system, and the suppression efficiency is highest for pure gas explosions with a con-

centration of 10%.

Key words: Gas; coal dust; Composite explosion; Sodium bicarbonate; Calcium carbonate; Explosion suppression
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Fig.1 Schematic diagram of the structure of the experimental

device

1.2 LKt

SO FH A S22 A 1L P R TR AR AR, #5243 B
e, BEERERR S, Al Wk 1, ﬁb’%@a&%ﬂ%ﬂﬁb’%@a
BB R AR KL iR R il
X R RS MR RS R 1 e S R . —, Y
I 52K H Mastersizer—3000 i /=5 #5684 EE 43 B
ASCRTSEBG T A 3 FloBy R EAT T ORLAR I, A5
A BRIR AN . BRERES 3 FlORM A (R AR 20 A AN A 2
Ji 7, WAL B AR (Dsg) 43 51 R 40.30 pm, 11.90 pm,
5.66 pm, AR AR SRR SE R AR R R T AR
P RRE AR AR AR I, F S BCER P S B 3 B TG B
S O S-S RIS AR AT, mT LA
2 i A A AR BB X RS 72 A B R MR . 52
B R SR N 99.9% M KA FLlr. SR, 3 Fl
FARZE T 60 C Y ELAS T4 T T4 12 h, LUHBR
SRR A

®1 EIAKGH

Table 1 Analysis of coal dust components
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Fig.10 Reduction in explosion pressure rise rate of gas/coal
dust composite system under different conditions induced by
different concentrations of inert powder
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