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Abstract: To expand the application field of environmental protection materials, a composite powder explosion inhibitor was
developed to suppress the explosion disaster of aluminum powder. The KH,PO,/SiO, composite powder explosion inhibitor, a
new type of explosion inhibitors, was prepared by grinding KH,PO, and SiO, using a ball mill and used to study its inhibition
effect on aluminum powder deflagration. The deflagration flame propagation inhibition experiments were carried out in a
Hartmann tube experimental device. The results show that the propagation length and speed of the deflagration flame gradually
decrease with the increase of the KH,PO,/Si0, composite powder explosion inhibitor content. When a KH,PO,/Si0, composite

powder explosion inhibitor with the mass ratio of 10 : 6 is added, the deflagration flame propagation inhibition of the
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aluminum powder can be realized. The pressure test experiments of the composite powder explosion inhibitor to inhibit the
aluminum powder explosion were carried out in a 20-L spherical explosive device. The results show that the maximum
explosion pressure (p,,,) and maximum explosion pressure rise rate ((dp/dr),,,) of the aluminum powder explosion gradually
decrease with the content of the KH,PO,/SiO, composite powder explosion inhibitor. When a KH,PO,/SiO, composite powder
explosion inhibitor with the mass ratio of 10 : 9 is added, the complete inhibition of aluminum powder deflagration can be
realized. By comparison with the KH,PO, powder, SiO, powder and composite powder explosion inhibitors, the inhibition
effect of the composite powder explosion inhibitor on the flame propagation and explosion pressure of the aluminum powder is
better than that of monomer powder explosion inhibitors. Through the thermogravimetric analysis of aluminum powder and
KH,PO,, the inhibition mechanism of the KH,PO,/SiO, composite powder explosion inhibitor on aluminum powder
deflagration was analyzed from both chemical and physical aspects. The KH,PO, attached to the surface of composite powder
explosion inhibitor absorbs heat rapidly, and the volatile participates in the explosion and combustion reaction of aluminum
powder, which significantly reduces the maximum volatile content (dp/df),,,. The SiO, affects the heat transfer of aluminum

powder explosion and combustion, resulting in incomplete combustion and p,,, reduction.
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Fig. 1 The Hartmann tube experimental device
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Fig. 8 Propagation process of the aluminum powder deflagration flame
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Fig. 9 The propagation process of the aluminum powder deflagration flame with or without explosion inhibitors
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