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Abstract: In order to numerically study the reaction characteristics of magnesium and vapor in broad temperature range, the reaction

model based on diffusional and chemical dynamic control respectively was established. The diffusional control model considered the

partial condensation of gaseous MgO on the surface of magnesium droplet. The chemical dynamic model of Mg/H, O reaction was based

on the Arrhenius equation. The reaction rate of Mg/H, O at different conditions was studied numerically. The results show that the

calculated results are consistent with the experimental results. The reaction rate is great at high temperature and concentration of vapor,

but low at high pressure. The reaction rate of magnesium and vapor is controlled by different factors at different temperature region. The

reaction rate is controlled by chemical dynamic below the critical transition temperature, but by diffusional dynamic above the critical

transition temperature .
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Fig.1 SEM image of Mg/H, O reaction production
under high temperature
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Fig.2  Schematic diagram of typical Mg/H, O diffusional
control burning model
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Tab.1 Mg/H, O diffusional control burning time of

calculated value and the reported value
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Tab.2 The time of Mg disappear with different diameter
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50 3.38 0.47 0.56
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200 54.05 7.47 9.06
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Tab.3 H,O content effects on Mg/H, O diffusional

control burning
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20 7 304.45 5.95 231.03  2347.63
50 12478.53  3.48 177.48  2607.64
80 16 740.68  2.60 164.25  2776.89
100 19181.96  2.27 159.60  2866.98
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Tab.4 Temperature effects on Mg/H, O diffusional

control burning
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1400 9221.25 4.71 131.12  1944.74
1800 10 647.67 4.08 151.44  2283.66
2200 12 478.53 3.48 177.48 2607.64
2600 14 546.17 2.99 206.89 2917.67
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Tab.5 Pressure effects on Mg/H, O diffusional

control burning
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1.0 15 611.56 2.78  222.05 2530.37
1.5 14 154.54 3.07  201.32 2567.03
2.5 12 478.53 3.48  177.48 2607.64
3.5 11 494.89 3.78  163.49 2630.66
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Tab.6 Mg/H, O reaction time dependence of temperature under

chemical dynamic control
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Fig.3 Relation between burning time and temperature
under chemical dynamic and diffusional control
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