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Abstract: The oxidation kinetic curves of molten magnesium in atmospheres of HFC-32 (methylene fluoride)/CO, were
measured by the weight gain method. The oxidation products contents of oxidation surface film were characterized by
XPS and XRD. The oxidation mechanism of the magnesium in the mixed gas of HFC-32/CO, was discussed. The results
show that the oxidation behavior follows parabolic law and the film compositions change with the concentration of
HFC-32 and the oxidation temperature. With the increase of the HFC-32 concentration in the mixed gas, the content of
MgO in the oxide film decreases, the content of MgF, increases, and the oxidation rate decreases. As the temperature
increases, the content of MgO in the oxide film increases, the content of MgF, decreases, and the oxidation rate increases.
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Fig. 1 Schematic diagram of oxidation kinetics experiment
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Fig. 2 Curves of oxidation mass gain for molten magnesium under different conditions: (a) 1% HFC-32 at different temperatures;

(b) 700 °C at different HFC-32 concentrations (volume fraction)
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Table 1 Fitting equations of oxidation kinetic curve from molten magnesium at different temperatures in 1% HFC-32/CO,

atmospheres
Temperature/ 'C Time/min Fitting equation Correlation coefficient, R Type of curve
660 0-120 Am*=3.258 97+0.625 14t 0.986 69 Parabolic
700 0-120 Am*=1.136 68+1.224 361 0.994 60 Parabolic
760 0-120 Am*=2.879 87+1.513 81¢ 0.926 71 Parabolic
800 0-120 Am*=2.454 87+1.777 06¢ 0.971 07 Parabolic

T2 BBEALE 700 °C. ARFEIHEE HFC-32/CO,
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Table 2 Fitting equations of oxidation kinetics curve from magnesium at 700 ‘C in different concentrations HFC-32/CO,

atmospheres
Volume fraction of HFC-32/% Time/min Fitting equation Correlation coefficient, R Type of curve
3 0-120 Am*=—0.282 92+0.975 31¢ 0.982 85 Parabolic
1 0-120 Am*=1.136 68+1.824 361 0.994 60 Parabolic
0.1 0-120 Am*=13.685 71+1.468 96t 0.978 95 Parabolic
0.01 0-45 Am*=29.738 46+3.245 77t 0.985 17 Linear
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Table 3 Element composition and content of surface films
formed on molten magnesium at 700 C and different

concentrations of HFC-32

Volume fraction of Mole fraction/%
HFC-32/% Mg F 0 C
0.01 46.8 7.7 28.3 17.2
0.1 26.79  40.46 13.5 19.25
1.0 15.7 48.3 8.9 27.1
3.0 19.8 57.1 7.2 15.9

R4 BIRAE 1%HFC-32 AN [FIGLE N BT T A AL I e
AU

Table 4 Element composition and content of surface films
formed on molten magnesium at different temperatures in

1%HFC-32 atmosphere

Temperature/ Mole fraction/%
C Mg F 0 C
660 15.94 64.06 4.26 15.74
700 15.7 48.3 8.9 27.1
760 28.53 42.93 14.3 14.24
800 33.87 35.77 19.17 11.19
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Fig. 3 XPS(a) and XRD(b) patterns of surface film formed on
molten magnesium at 700 ‘C in 1%HFC-32/CO, atmosphere
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Table 5 Gibbs free energies of reactions (4) and (5) at different

temperatures with different concentrations of HFC-32

Temperature/  Volume fraction of AG,/ AG,/
C HFC-32/% (kImol™")  (kJ'mol ™)
660 1 -320.12 —836.52
700 0.001 -316.86 =772.27
700 0.01 -316.86 —810.83
700 0.1 -316.86 —829.41
700 1 -316.86 —847.79
700 3 -316.86 —856.71
760 1 -311.05 —856.05
800 1 -307.42 —860.21
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