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Fig.2 Combustion process of a magnesium particle in air
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C. expansion

d. ignition e. gas-phase combustion
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Fig.3  Diagram of oxide layer of a Mg particle combustion
surface at high pressure™"’

1—thermocouple, 2—external oxide shell, 3—internal oxide

shell, 4—liquid metal droplet, 5—porous residue
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1—slow oxidation, 2—slow heterogeneous combustion,

3—vapor-phase combustion, 4—pulse combustion
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Fig.8 Diagram of the two-reaction zone model of Mg particle
combustion in CO, "’
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fluxes, 5—surface reaction zone, 6—magnesium particle,

7—external reaction zone, 8—convective heat fluxes
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Progress in Combustion Characteristics of Mg Particles in Oxidation Gases

HUANG Xu', XIA Zhi-xun' , HUANG Li-ya®, HU Jian-xin®
(1. Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China; 2. College of Aerospace Science and
Engineering , National University of Defense Technology, Changsha 410073, China)

Abstract: Combustion characteristics of Mg particles in air, oxygen, carbon monoxide, carbon dioxide and water vapor were
summarized. Different combustion products had different influences on second reaction and burning rate. Based on the analysis
both of the combustion phenomenon and products, Mg particle experienced a process from surface heterogeneous oxidation to
vapor phase combustion. Oxidation layer was formed by surface heterogeneous oxidation during ignition process and by condensa-
tion or sintering of products, oxide surface adsorption reaction or a phase separation of Mg-oxygen solution during combustion
process. Based on combustion characteristics in different oxidative gases, mathematical models of a Mg particle combustion in
oxygen, carbon dioxide and water vapor were introduced. Studies on Mg particles combustion need to focus on reaction mecha-
nism, and model should reflect more physical and chemical information, such as reaction mechanism, chemical kinetics and
effects of oxidation layer on combustion process.
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