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Table S1-S2

Table S1 Structural parameters and phase abundance for as-prepared Niz(VO,),.

Lattice parameters (A)
Sample Space Group Abundance
a b c

as-prepared

0,
Ni(VOu), Cmca 6.0157(2) 11.4295(1)  8.4315(5) 100 wt%

Table S2 Atomic coordinates, occupation factors and isotropic thermal parameters of

Ni3(VO,),.
Atom Site g X y z B (A2
Ni(1) 4a 1 0 0 0 0.42(3)
Ni(2) 8e 1 0.25 0.125 0.25 0.58(1)
V(1) 8f 1 0 0.4106 0.1213 0.67(3)
0(1) 8f 1 0 0.2292 0.2805 0.45(2)
o() 8f 1 0 0 0.2742 0.85(1)
0(3) l6g 1 0.2221 0.1091 0.8478 0.66(3)
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Fig.S1 Selected area electron diffraction patterns of Niz(VO,),.
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Fig.S2 XRD patterns of MgH,-Ni3(VO,), and pure MgH, after ball-milling.



Van't Hoff equation

The relationship between equilibrium pressures and reaction temperatures can be
described by the Van't Hoff equation:

AH A
In B, _AH_AS Equation S1
* RT R

where T is the experimental temperature, P is the equilibrium pressure, and R is the

gas constant.

Kissinger’s equation
The relationship between the peak temperatures (T») and the different heating rates

(P) is as follows:

d[In(B/T* -
[In(B/T,)] __—Ea Equation S2
d(1/T,) R

where R is the gas constant. In($/T,?) vs.1/T, satisfies a linear relationship and the

slope is -Ea/R.
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Fig.S3 TG curves of MgH,-Ni3(VO,), sample at different heating rates.
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Fig.S4 DSC curves of ball-milled MgH, at different heating rates.



Figure S5

Fig.S5 (a-b) SEM, EDS mapping of (c) Mg, (d) Ni, (e) V and (f) O for dehydrogenated

MgH,-Ni3(VO,), sample.



Figure S6

Fig.S6 Schematic diagram of the crystal structure of MgH,.
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Figure S7
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Fig.S7 DOS of V,03 (001) crystal plane and Mg;,Ni doped V,0s.
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