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Abstract: In order to study the inhibitory property and mechanism of inert powder on dust explosion flame in oil shale, five
common inert powder and two types of oil shale were selected for the explosion flame inhibition experiment by using the dust
explosion flame propagation test system. First, a high-speed camera was used to record the flame image during the inhibition of
oil shale dust explosion by inert powder, and the differences in explosion flame length, minimum inerting ratio and flame
morphology and structure were analyzed in detail. Then, the thermal decomposition and endothermic characteristics of the inert
powder were tested by Thermogravimetric-Differential Scanning Calorimetry (TG-DSC), and the TG-DTG-DSC thermal
characteristic curve of the inert powder was analyzed. Combined with the analysis of the inhibition effect of the inert powder in
the preheating zone and the combustion flame zone, the inhibitory property and the mechanism of the inert powder on the oil

shale dust explosion flame were systematically studied. The research results show that the inhibitory performance of inert
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powder to the explosion flame of two kinds of oil shale dust is ranked as: ABC dry powder > Al(OH),>Mg(OH),>NaHCO,>
rock powder, and their explosion inhibition performance against Huadian oil shale (HDOS) is better than that of Longkou oil
shale (LKOS). In this paper, the physical model of the inhibition mechanism of inert powder on the explosion flame of oil shale
dust is established and the inhibition mechanism is analyzed. Through the mechanism analysis, it is shown that the high-
efficiency explosive inhibition powder should have good thermal stability (decomposition temperature around 200—400 °C),
high heat absorption, and the decomposition of intermediate products can combine with the combustion reactive radical to play
a chemical inhibition effect. The research results can provide theoretical basis and basis for the design of explosion inhibition
of oil shale dust and the development of explosive inhibition powder.

Keywords: oil shale dust; explosion flame inhibition; inhibition property; inhibition mechanism
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Fig. 1 Dust explosion flame propagation test system
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Table 2 Statistical results of inert powder diameters
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Fig. 3 Suppression images of inert powder on dust flame of HDOS

L5 g il T 5 i PR AR X il I A 0 R AT b B o B LA, AT AW R R Y, 5 b T R A4
TR PERE ML B B4R K. ABC T8 . AI(OH),. Mg(OH),. NaHCO,. ¥y, H 5 FiiE MK A% HDOS #Y
PR AR 58 T X LKOS.

S T BRI ST PR VS I LU T T 3 KR A BE I 00 5% e KL, 72 18] 6 Hh 4 R T R A
) J3E St 43505 KO DA KA 5 1] B A K (OO R B IR KR i — MDD 1 C 3R . anf&l 6 iR, B 1
P AR BT 43 5 B, IR DU f R ORI B S /N o (AR R A R, BN R SE B8 G
IR RS, HE AR o BOEH R, Y8 R R A I A/ N, AR BEIS A RUBH 1 MG 1) UL 4%, 24
INE]— 7 L BIET, BRI B FARE IR 0818 28 IR S N AN Rl A O 3, T 25 T AR R, AR K I ek
T4, (5 G PRI — 2 B9 1 PR A B, A BE AN IS S A5 il D B 2R O B A B R, 3 3 A 0 A A%
Fo AHJE, WA 6(a) Fin, T ABC T8 Al AOH), H A R AFIEtERE, £G4 10% B, HDOS 11 k44
KEE AR 2] T A %0/, H T LKOS BsRERKETE, H IO B AR AT 24 %A, aniEl 6(b) H s, A
b, SR ARSI LA /NS, AR XEAT R0 BHL L T 5A R A R K KO B AL 4G & e, Y B #]— & LB, TT

105401-5



5 41 45 FAES, S5 A AT DU R E SO B RE AR FH AL 5 10

DA ROBH AR K AE ) H R e, ABAT SR B — 8 R KE A B M, A WS 0 22 e IS A vk BE 1p, A el
P UM 2R e e A
Distance/mm
450 400 350 300 250 200 150 100 50 0 50 100 150 200 250 300 350 400 450

+ ABC powder,

ABC powder, 30

ABC powder,

Al(OH),, 40%

Al(OH),, 45%

B4 TEHER AT LKOS #32b JOa M 4

Fig. 4 Suppression images of inert powder on dust flame of LKOS
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Fig. 5 Minimum inerting ratio of inert dust to oil shale dust
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Fig. 6 Relationship between inerting ratio and explosive flame length of oil shale dust
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Fig. 7 Dust explosion flame structure of HDOS dust
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Fig. 8 Dust explosion flame structures of LKOS dust
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