H36%E 41 S N T Vol.36  No. 1
2026 41 H China  Safety Science Journal Jan. 2026

R 5| FAR S X I e, & e, 55, MERRER R UK g 2 alae e [ U], bl Rl 2E 24, 2026,36 (1) 1 138-145.
FE 5| A#&3KLIU Jiging, PANG Lei, JIN Longzhe, et al. Experimental study on reaction kinetics of stacked aluminum powder with
water[ J]. China Safety Science Journal, 2026, 36(1) ; 138-145.

e RS M 5K R R 11 S BT 5

WER, B &, AR s, AP FR slaus,
FAE wr, TR miR
(1 b mBHAF FREEZAL TR, 100083; 2 L EmAH k¥ KZARFFHRIK, L
100083; 3 BER LA FREN LALEFTIRGHE L EHZE, LT 100083; 4 Rl k¥ b4 ¥,
T PR 1108195 5 0 AR B 048 B 1R 2 & #F % e (A M) A IR A E] T 7 7 M 2150005
6 Ridbk¥ KRG ELRTHEFER T HMH 110819;7 = A FH AT R T, L 100089)

PEDES . X932:X941 NEREGES A DOI: 10. 16265/j. cnki. issn1003-3033. 2026. 01. 1221
BB : ERERALZTTXNRAIE (2023YFC3010601)

[ E] I EFLERLAVTEEANRAARTL LB EERRNEL AT HEHAXNERS
BRAERRETRMRLE TG, RARAAAREFERRELH TER S LEKNR LS #
R, BT ERERAMERTEARARE FARE RAAAKRL B RAES BHE
ERMRBESBNY N, BRE-KXEWhFNH, EREXA . BEREE, REFESE S #
FREEEMX;EEERTEN , RABEMAEEAEV BT (EREA),mAE . AAK
RABRIEAZEU AN (KB JER), T8 R a8 A2 ok 3 3, RO =4 L Al
(OH), A1 H, h £, R AR5 HZ BN A B R SRR LR 3 &,

[R@iR] ERER; BARN; RNz hF; HE; ERRE

Experimental study on reaction kinetics of stacked aluminum

powder with water

LIU Jiging' , PANG Lei'*’, JIN Longzhe' >, ZHONG Shengjun*”,
YUAN Chunmiao’, WANG Yafei’

(1 School of Resources and Safety Engineering, University of Science and Technology Beijing, Beijing
100083, China; 2 Research Institute of Macro-Safety Science, University of Science and Technology
Beijing, Beijing 100083, China; 3 NHC Key Laboratory for Engineering Control of Dust Hazard,
Beijing 100083, China; 4 School of Metallurgy, Northeastern University, Shenyang Liaoning 110819,
China; 5 Huile Insford Environmental and Safety Research Institute (Suzhou) Co., Ltd., Suzhou
Jiangsu 215000, China; 6 School of Resources and Civil Engineering, Northeastern University, Shenyang
Liaoning 110819, China; 7 Beijing Academy of Science and Technology, Beijing 100089, China)

Abstract: In order to promote the optimization and upgrading of metal dust explosion-proof technology
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and establishment of a safety protection and control system, this study systematically investigated the
reaction kinetics of aluminum powder with excess water under varying particle sizes and stacking masses,
based on the self-developed visualization experimental platform for the reaction between stacked metal dust
and water. Through quantitative characterization of the effects of particle size and stacking mass on key
reaction parameters-including the maximum temperature, total gas production, maximum hydrogen
concentration, maximum pressure, and total reaction time-the kinetic mechanism of the aluminum-water
reaction was revealed. The results demonstrate that at a fixed particle size, all characteristic parameters
exhibit positive correlations with increasing stacking mass. At a fixed stacking mass, the maximum
temperature follows a V-shaped trend ( decreasing then increasing) with increasing particle size, while gas
production, hydrogen concentration, and pressure show inverted U-shaped trends ( increasing then
decreasing). Total reaction time increases monotonically with increasing particle sizes. The primary

reaction products are AI(OH), and H,, and the reaction process comprises three distinct stages: slow

hydrogen evolution, violent reaction, and attenuation and termination.
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