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Suppression characteristics and mechanism of polyethylene
dust explosion by Mg-Al hydrotalcite

JI Wentao'*?, GUO Xiaoxiao'**, CHEN Zhitao'**, CAI Chongchong'*?, WANG Yan'?**
(1. College of Safety Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China;
2. Explosion Dynamic Disaster Early Warning and Emergency Engineering Technology
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Abstract: In order to find a new, clean and efficient inhibitor of PE dust explosion, the Mg-Al hydrotalcite was used to inhibit
PE dust explosion by using standard 20 L spherical explosion test system and minimum ignition temperature test system of
dust cloud. The inhibition properties of Mg-Al hydrotalcite for PE dust explosion are analyzed from the aspects of explosion
overpressure and minimum ignition temperature, and are compared with aluminum hydroxide and magnesium hydroxide. The
results showed that the inhibition effect of Mg-Al hydrotalcite on explosion overpressure and minimum ignition temperature of
polyethylene dust is superior to that of aluminum hydroxide and magnesium hydroxide. In terms of explosion overpressure,

when the inhibition ratio is 2, Mg-Al hydrotalcite can completely inhibit the explosion of polyethylene dust, while the
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inhibition ratios required for aluminum hydroxide and magnesium hydroxide to achieve complete explosion suppression of
polyethylene are 4 and 5 respectively. With the increase of inhibition ratio, the maximum explosion pressure rise rate of
polyethylene dust decreased. The inhibition effect of Mg-Al hydrotalcite on the explosion pressure rise rate of polyethylene
dust is also better than that of aluminum hydroxide and magnesium hydroxide. In terms of minimum ignition temperature,
when the inhibition ratio was 1, Mg-Al hydrotalcite increased the minimum ignition temperature of polyethylene dust to
710 °C, which was 290 °C higher than that of pure polyethylene dust. Under the same conditions, aluminum hydroxide and
magnesium hydroxide can increase the minimum ignition temperature of polyethylene dust by 260 °C and 250 °C respectively.
Therefore, the inhibition effect of Mg-Al hydrotalcite on the minimum ignition temperature of polyethylene is also greater than
that of aluminum hydroxide and magnesium hydroxide. In addition, the inhibition mechanism of Mg-Al hydrotalcite on
polyethylene dust explosion was analyzed based on its pyrolysis characteristics and infrared spectra.The physical effect is
mainly realized by absorbing heat from the reaction system and diluting the oxygen concentration. The chemical action is
mainly achieved by the pyrolysis products carbon dioxide and water participating in and blocking the polyethylene explosion
chain reaction.

Keywords: Mg-Al hydrotalcite; polyethylene; explosion suppression characteristic; minimum ignition temperature
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