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Study on the characteristics and mechanisms of secondary explosions involving
deposited magnesium hydride dust induced by hydrogen explosions
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Abstract: To clarify the evolution of dust entrainment and secondary explosions induced by an initial hydrogen
explosion, a horizontal visualized confined duct was established to investigate the pressure response, flame
propagation, and entrainment behavior of a hydrogen/deposited MgH, two—phase system under different hydrogen
volume fractions and obstacle conditions. The results show that as the volume fraction of hydrogen increases, the
maximum explosion pressure, the maximum pressure rise rate and the dust lofting height of the system increase
significantly, and the time when the pressure peak appears is obviously advanced. Among them, under the condition
without obstacles, when N = 0.30, the maximum explosion pressure reaches 603 kPa, and the peak height of dust
lofting reaches 71 mm. The entrainment of deposited MgH, dust was not instantaneous, but developed through two
successive stages, namely initial lifting near the wall and subsequent intensified entrainment accompanied by

interfacial instability and gas—solid mixing. After the propagating hydrogen flame entered the suspended dust
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region, the entrained MgH, dust cloud was ignited, resulting in a gas—particle secondary explosion. Under obstacle

conditions, the local flow field was strongly altered by blockage, shear—layer development, separation flow, and

wake recirculation, which promoted dust resuspension, intensified flame distortion and local combustion, and

consequently increased the explosion severity. These findings indicate that the hazard evolution of the hydrogen/

deposited MgH, system is essentially a chain—coupled process involving primary gas—phase explosion, deposited

dust entrainment, unsteady gas—solid mixing, and secondary ignition. The study provides experimental support for

risk assessment and safety protection in the storage, transportation, and application of magnesium—based solid—state

hydrogen storage materials.
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Fig. 10 Schlieren images of MgH, dust entrainment and flame propagation downstream of the obstacle
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Fig. 11  Explosion pressure characteristics of hydrogen/

deposited MgH, dust under obstacle conditions
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