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Synthesis and Catalytic Effects of Solid-Solution MAX-phase
(TipsVos);AlC, on Hydrogen Storage Performance of MgH,
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Abstract: A solid-solution MAX phase (TigsVs);AlC, was successfully synthesized with a pressureless sintering
method, and its catalytic effect on hydrogen storage reaction of MgH, was systematically investigated. The solid
solution MAX phase (TiysVs);AlC, exhibited superior catalytic activity, thanks to the synergistic catalysis effect of
Ti and V. The on-set dehydrogenation temperature of MgH,-10% (TigsVs);AIC; samples was only 230 °C (mass
fraction of (TigsVs);AlC, was 10%), which was 60 °C lower than that of pristine MgH,. The desorption rate of
MgH,-10%(Ti5V5);A1C, sample at 217 “C was calculated to be 0.35% -min™, which was 4 times faster than that
of the pristine sample. At 150 °C, the dehydrogenated MgH,-10%(Ti,sVs);AlC, sample absorbs 4.7% of H, within
60 s under 5 MPa H,. The apparent activation energy of the MgH»-10%(Tiy5V5);A1C, sample was determined to
be 79.6 kJ-mol™, representing a 48% reduction in the reaction barrier, compared with pristine MgH, (153.8 kJ -

mol™). This reasonably explains the significant improvement in dehydrogenation performance.
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(a) XRD pattern and SEM image (Inset) of pristine MgHy; (b) Volumetric release curves of MgH,x%(TiysVs);AlC
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Table 1 Volumetric release properties of MgH,-x % (TiysVs);AlC,

Starting dehydrogenation
Sample
temperature / °C

Ending dehydrogenation Dehydrogenation

temperautre / °C amount / %

Pristine Mgl, 290
MgH-5%(TiosVos)sAlC, 255
MgH,~7%(TiosVos)sAlC, 244
MgH,-10%(TigsVos)sAlC, 230
Mg~ 15%(TigsVos)sAlC, 225

400 7.5
360 7.3
357 72
350 6.9
346 6.4
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Isothermal dehydrogenation curves of pristine MgH, (a) and MgH,-10%(Tiy5Vs);A1C; (b)
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