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Influence of coal dust cloud on relative radiation intensity of
six intermediates in gas explosion
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(1. College of Safety Science and Engineering ,Xi® an University of Science and Technology ,Xi’ an 710054 , China ;2. College of Chemistry and Chemical Engi-
neering ,Xi” an University of Science and Technology ,Xi’ an 710054 , China)

Abstract; The gas and coal dust hybrid explosion in coal mines is a typical gas-solid two-phase chemical reaction.
To highlight the development law of reaction intermediates in the process of explosion of gas containing coal dust,
using the transient flame propagation experimental system,the phenomenon of explosion of gas containing coal dust was
studied from the perspective of microscopic flame spectrum detection, and the influence of coal dust cloud addition
on the spectral characteristics of gas explosion intermediates was revealed. Spectrometer was used to capture the emis-
sion spectral signal radiation intensity of the key intermediates generated in the mixed system explosion of 7% ,8%,
9% ,10% ,11% gas concentration and long-flame coal ,charred coal ,anthracite coal dust cloud at the concentration of

130 g/m’ coal dust. The results show that in the mixed system formed by the same concentration 130 g/m’ of long-
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flame coal/charred coal/anthracite coal dust cloud and different concentrations of gas explodes, compared with the ra-
diation intensity peak of intermediates of pure gas,the radiation intensity is enhanced,and the enhancement amplitude
of the lower fiber peak is larger than that of the upper fiber peak ,the relative radiation intensity peaks of the six reac-
tion intermediates are in the order of C, - >0 - >CH,0>CH - >0,>CHO - . The influence of the degree of coal meta-
morphism on the peak relative radiation intensity of intermediate products is ranked from large to small: long-
flame coal > charred coal > anthracite coal dust cloud. The coal dust cloud participates in the gas explosion,which en-
hances the concentration of the six intermediates in the gas explosion system. The coal dust cloud has a stronger influ-
ence on the relative radiation intensity peak of the low-concentration gas explosion intermediates than the high-concen-
tration gas. The cumulative rates of CH,0,0 - ,and C, - are more affected by coal dust clouds with different meta-
morphic degrees than CHO - jand O,. When researching and developing new detonation suppressors for gas explosions
in the later stage, the three reaction intermediates of CH,0/0 - /C, + can be comprehensively considered as one
of the targeted inhibition targets,to improve the detonation suppression efficiency of new detonation inhibitor.

Key words : explosion pressure ; explosion temperature ;free radicals ; emission spectrum ;relative radiation intensity

DA R T I T A SR ¢, e [ R 2235
T2 R R A, AERE R BRI R R B
THEASWRKE, RSB REB OB A 52 20916 B
Wi E b W B , A B S AR =S 5
Wik, S B R TR A BT, 2 H
B R U AR, 7E SO A SR A TR A R 5 A b
S5 IR, S U KE I R 3 sh U £ R T
S LA KEB 4 1 £ B O T ) 22—, LT M fb 2
VAR ZR PR o T DG 1 B 1 A AR AR 2
T Bh IR A 5 B 1) B SR 4 B AT B
Wi e A E EEE L,

EAE SR [ PN Ah 2 5 0 U A | B FU AT AR
TP T RN LI, s kR Ik
F A kR S X AR R R D)
JHGTRE TR R AT K IEEE R oG
e E 3 A1 B i [ RS i X = R S R
ORI TR (B ) KA REiEE Y, H
T HIGGINS 26 R4S T H e 2 0 TR K 0 o i 24
i HE 3 R R ) B R B CH - % i 5 B PR O 0
Yo, LIU ZE0° R AL BRSO IR T H b )2 0
YUk G OH - Ml CH - FSHAY 2 a3 i %, HE
S R e~ U2 Y UK A A 2 4 O - 431
XIJF H OH - AR 22 UK A B VR T H R AR
RiE 8 A K, GAYDON'™ 45 1 TR TR A 3t/
O3 F R EHCRE R IR BT | Rl it KE R 5T
B AR LR T S LAY, WANG 25 R TR
Wl KEIT R 7 B fB] P4 T R S R B R R
71 TR VA S SN O 7 N 4 5 T RS R B
JRIE KIBCIETE 550~900 nm PN 25 S5 FR A, B 4
AR5 C,H,/C, Hy/CO/H, %5 20 IR & S

X HGERENE R e R DI (Y 5 5 AR 2t A
VA TR S BRINE SIS EZ L E N R Y & e Y & i B
TR L BUATRE R AR BRS BRI AE 2 XS LA AT T
U IEAL R K I €, - (CH - (CHO - XHEH
e iU RN

MSCHRIE AT 5 B, FE M RDEREEARTT e T H Bk
be KA RHEIN BT A2 | TGOV SR I £
JEXT FUIr 55 2 B Al R IR S MR O D e R
TR X LTI AR A7 J M RO T TS AR H AT R
SEH MBS KA AR S50 R GUX HE I 2 FUATh R |
AR FUITH M A R v ) v ) 7 A X A i R R
TR , DA THOUL S 75 JE 42 2 6 FUSHTg K v 1) Dl 1%
RIS, XTI T S R G i et
FIBT A B B B SRR TS (EL

1 3£ B

1.1 LEHRS
RAE 3 Fh AN 5] A% o 2 BE B R AR SR R SR TR L
*1,
1 RERFEMIEFMH S
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Experimental system of the transient flame propagation
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Fig.2 Curves of spectral signal of CH + and time-series diagram of flame propagation
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Fig.3 Curves of the spectral relative radiation intensity and the explosion pressure varying with time
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Fig.7 Effects of coal dust cloud on the accumulation rate of the spectral signal intensity of intermediates
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