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1. Apparent activation energy for dehydrogenation of 40%™-cycled
Mg+Mg,Ni+YH, nanocomposite
The dehydrogenation tests for Mg+Mg,Ni+YH, nanocomposite were performed at
250, 300 and 350 °C with an initial state of vacuum, using a Sievert-type apparatus
(Suzuki Shokan Co., Ltd.). The apparent activation energy for dehydrogenation of 40®-
cycled Mg+Mg,Ni+YH; nanocomposite was evaluated from the Arrhenius plot of the
characterization time (z.) as follows:
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where E, is the apparent activation energy, and By is a constant. 7. was obtained by

fitting the dehydrogenation curves with the diffusion-controlled formula of Chou-
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Fig. S1 shows the dehydrogenation curves with fitting results. Fig. S2 shows the

model !-2, as follows:

fitting result of the Arrhenius plot. It is learned that the apparent activation energy for
the dehydrogenation of 40th-cycled Mg+Mg,Ni+YH, nanocomposite is 40.7 kJ/mole.
This value is slightly higher than that of MgH, with nano-coating of multi-valence Ti-
based catalysts (30.8 kJ/mole) 3, but much lower than those of commercial MgH,(135
kJ/mole) 4, high energy ball-milled MgH, (96 kJ/ kJ/mole) 4, doped TiCl; (67.8



kJ/mole) >, Nb,Os (62.8 kJ/mole) ¢ and TiH, (58.4 kJ/mole H,) 7. This outstanding
dehydrogenation kinetics is due to that the sample has been fully activated after 40
de/hydrogenation cycles, not only resulting in extensive networks of cracks running
throughout the Mg particles (see Fig. 4(c) in the manuscript), but also generating vast
number of YH; nano particles evenly and densely distributed on the surface and within

the matrix of Mg particles (see Fig. 4(d), Fig. 5(c) and (d) in the manuscript).
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Figure S1. Dehydrogenation curves of 40t-cycled Mg+Mg,Ni+YH, nanocomposite
with fitting results
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Figure S2. The fitting result of the Arrhenius plot.
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