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Table 2 Basic physical parameétérs,of-solid inerting agents

Solid inert substance Dv (50)(um) pureness water content
Mg(OH), 70 AR T 5%
Ca(OH), 70 AR T 5%

Ca(HCOs), 70 AR NF 5%
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SLAF DL AR B Y s, XA A O AT = RSEES, DARAOR SIS G ER . bR 222 Sk = Ak i
KABVEIE 1N 0.12 MPas



[/ B S S
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

| < |
.' ‘

1-Manual Pressure Relief Valve; 2-Vacuum Pump; 3-Powder Spraying Device; 4-Ignition Electrode; 5-Rebound Nozzle; 6-

Powder Storage Tank; 7-Powder Tank Pressure Sensor; 8-Main Pressure Sensor; 9-Data Aequisition System; 10-Data Computer; 11-
Air Cylinder.
B 2 SBRE R

Figure 2 Explosion supptession test/device
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Figure 3 Explosion pressure rise of magnesium powder with different concentrations
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FREE . FEAHFNRIE T, BRRAR SN P FAZINHIRON BEAR BT S g5 . i, R
17 ym 3% 74 pm, 7E 100 g/m®. 200 g/m*5 300 g/m3 25t Ry P 205 F % 0.114 MPa. 0.092 MPa
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Table 3 Effects of Particle Size and Concentration on P, and (dp/df)

. . Maximum pressure rise
Maximum explosion

Concentration(g/mj) Particle Size(um) rate
pressure(MPa)
(MPa/s)
17 0.412 2.95
34 0.392 3.1
100g/m3
50 036 245
74 0,298 1.85
17 0.618 10.725
34 0.545 5.35
200g/m3
50 0.533 4.75
74 0.526 3.325
17 0.716 16.525
34 0.68 13.9
300g/m3
50 0.668 9.85
74 0.646 6.45
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Figure 5 Surface Diagram of the Influence of Magnesium Powder Coneentration and Particle Size on P,
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Figure 6 Effect of Solid Inert Agent onsithe Explosion Pressure of Oxygen Enriched Magnesium Powder (C=300g/m?)
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Effects of Solid Inerting Agent on Magnesium Powder Explosion under Fuel-
Rich €Conditions
LI Runzhi!, LIU Mingshuai', CAO Mengting!," MENG Xiangbao!, DING Jianxu?, LI Shihang?,
HAN Zhiyue*
(I1.College of Safety and Environmental ‘Engineering, Shandong University of Science and Technology, Qingdao
266590, Shandong, China;
2. Guangzhou Academy of Special Equipment Inspection and Testing, Guangzhou 510663, Guangdong, China;
3. Carbon Neutrality Institute; China, University of Mining and Technology, Xuzhou 221008, Jiangsu, China,
4. State Key Laboratory,of Explosion Science and Safety Protection, Beijing Institute of Technology, Beijing
100081, China)
Abstract: In order to preveht'and control the deflagration hazard of magnesium powder in fuel-rich conditions, the
explosion suppression teést device was used to test the effect of solid inerting angets (Mg(OH),, Ca(OH),, Ca(HCO3),)
on the explosion“eharactefistics of magnesium powder. The particle size and concentration were considered .The
results show that in thé range of 17~74 pm, the maximum explosion pressure increases with the decrease of particle
size. The magnesium powder with 17 um diameter the best explosion concentration of 350 g/m3, the maximum
explosion pressure of 0.716 MPa. The addition of Mg(OH),, Ca(OH),, and Ca(HCOs), inerting agents make the
maximum explosion pressure and maximum pressure rise decrease, and the inerting mechanism of solid inerting
agents on oxygen-enriched magnesium powder under oxygen-enriched conditions is revealed. Pressure and the
maximum pressure rise rate decreased, and the inerting ratios of three inerting agents for effective inerting and
complete inerting of magnesium powder were obtained, among which Mg(OH), inerting effect was the optimal, and
the inerting ratios of reaching effective inerting and complete inerting were 170% and 220%, respectively. The
inerting mechanisms of different inertants were revealed. Mg(OH), was inerted by the thermal decomposition to
produce MgO isolation layer, which was adsorbed to the surface of magnesium particles to hinder oxygen contact.
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Ca(OH), was inerted only by thermal decomposition, and Ca(HCOs3), was inerted by thermal decomposition to
produce CO, to enhance the inerting effect. The obtained conclusions provide an important reference for realizing
the effective inerting of magnesium powder explosion under rich combustion conditions.

Key words: Magnesium powder explosion; Solid inerting; Explosion overpressure; Inert mechanis
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