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Hydriding reaction kinetics of Mg-Mg,Ni,_«Me, compositions
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Abstract: A new kinetics model proposed was applied to investigate the effect of additives (Co and Fe) on the hydriding
kinetic properties of composites based on Mg and Mg,Ni. Much attention was paid to discuss the rate-controlled step, and
the reaction activation energy was calculated. The results show that this model is validated by comparison of these
calculation results with experimental data. Its kinetic mechanism was well established and its rate-limited step in the
hydriding reaction of Mg-Mg,Ni,_Me, composite (Me=Co, Fe; x=0, 0.1, 0.3) is hydrogen diffusion in the metal hydride,
which means the additives (Co and Fe) can impose on the hydriding rate without changing the kinetic mechanism of the
hydriding reaction. Under the same conditions for hydrogen absorption, the same amount of the additive Co is more
profitable to promote the hydriding rate of the composites based on Mg and Mg,Ni than the same amount of the additive
Fe on account of the hydriding characteristic time, and the activation energy of the former is smaller than that of the
latter.
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Fig.1 Comparison of kinetic curves between experimental
data and theoretical prediction of hydriding reaction of
Mg-Mg,Ni;_,Co, (x=0, 0.1, 0.3) at 473 K and 1 MPa
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Fig.2 Comparison of kinetic curves between experimental
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Fig.4 Comparison of kinetic curves between experimental data and theoretical prediction of hydriding reaction of composites
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Table 1 Comparison of hydriding characteristics time (¢ g;5) and activation energies for Mg-Mg,Ni,_ Me, at 373—-573 K and 1 MPa

t0'875/min
Alloy Ae/(kJ-mol ™)
573K 473 K 423 K 373K
Mg-15%Mg,Nig 9 Cog | 2.8 16.4 52.1 72.4 66.54
Mg-15%Mg,Nig 7 Cog 3 33 17.9 54.8 73.8 69.12
Mg-15%Mg,Nig o Feo 4.4 223 65.8 77.6 80.37

Note: Calculated results using our model with date from Refs.[4—5] and [20].
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15%Mg,Nig 9Cog ; [ HE R SN [A] 5, Sk Jse VT 2%
ek, HIHREEN 66.54 kI/mol.
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