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Figure S2 SEM images and EDS mapping of a) Moy 1Niys/MgH, and b) Mo, ,Ni, /MgH, after ball-

milling.



“d=0.25nm
“MgH (101)

Figure S4 The crystal structure of Mo-Mg,Ni.
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Figure S5 Comparison of X-ray photoelectron spectroscopy (XPS) spectra for the Moy Nigg
precursor and the heat treatment sample.
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Figure S6 TPD curves of MgH,!, Mg,Ni/MgH,! and 0.1Mo-Mg,Ni/MgH, after 50th cycles
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Figure S7 (a) P-C-T curves of 0.1Mo-Mg,Ni /MgH, for hydrogen desorption at 280°C, 300°C
and 320°C. (b) Van't Hoff plots of 0.1Mo-Mg,Ni /MgH,. (¢) P-C-T curves of 0.1Mo-Mg,Ni
on at 280°C, 300°C and 320°C. (d) Van't Hoff plots of

/MgH, after 50 cycles for hydrogen desorpti
0.1Mo-Mg,Ni /MgHj, after 50 cycles.
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Figure S8 XRD patterns of 30 wt%(0.1Mo-Mg,Ni)/MgH, after 50 cycles
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Figure S10 (a) PDOS of Ni 3d, Mg 2p, and H 1s orbitals of H, adsorbed on Mg,Ni. (b) PDOS of
Ni 3d, Mg 2p, Mo 3d and H 1s orbitals of H, adsorbed on Mo-Mg,Ni.

Table S1 TPD curves of different Ni-based catalysts with MgH, composites.

Samples T (°C) Ref.
MgH,+0.1Mo-Mg,Ni 235 This work
MgH,+5wt.% NiO/NiCo,04 241 2
MgH,+5wt.%Ni+5wt.%ZrO, 255 3
MgH,+Ni@C@CeO, 256 4
MgH,+5wt%Ni,P 248 3

Mg+5wt%NiS@NTAg. 107 281 6




Table S2 Dehydrogenation kinetics of different Ni-based catalysts with MgH,
composites.

36.615 (101)
47.816 (102)
57.376 (110)
63.067 (103)
67.325 (200)
68.638 (112)
70.014 (201)
72.508 (004)
77.840 (202)

22.453 (004)
24.069 (102)
27.207 (103)
31.108 (104)
33.959 (006)
35.555 (105)
37.249 (110)
39.007 (112)
40.409 (106)
43.279 (200)
43.674 (201)
44.841 (202)
45.586 (107)
46.734 (203)
49.291 (204)
51.041 (108)
52.441 (205)
56.120 (206)
58.396 (210)
59.662 (212)
60.273 (207)
61.223 (213)

39.885 (200)
41.098 (111)
44.833 (210)
54.614 (211)
57.679 (220)
61.334 (002)
65.271 (310)
66.135 (221)
68.693 (112)
69.732 (301)

Samples Desorption kinetics E.(kJ/mol) Refs
MgH,+0.1Mo-Mg,Ni 300°C, 5min, 6.04wt.% 96.11 This work
MgH, + 5 wt% FeNi/rGO 300°C, 10min, 6.5wt.% 93.6 7
MgH,—5wt.%Ni@CNT 300°C, 16min, 3.7wt.% 87.63 8
MgH,+10 wt% Ni/NiO 300°C, 10min, 5.83wt.% 87.21 0
MgH,+Ni/Mo,C@C 300°C, 20min, 6.35wt.% 97.22 10
MgH,+Ni;ZnCy 7/Ni/ZnO 300°C, 60min, 5.36wt.% 93.06 1
Table S3 hkl-indexed diffraction peaks.
Mg Mg,Ni MgH, MgO
32.181 (100) 21.250 (100) 27912 (110) 26.889 (111)
34.397 (002) 21.987 (101) 35.732 (101) 42.856 (200)

62.216 (220)
74.577 311)
78.509 (222)




63.369 (214)
64.862 (208)
66.071 (215)
67.166 (300)
68.339 (302)
69.300 (216)
71.805 (304)
73.029 (217)
74.359 (305)
77.438 (306)
79.392 (220)

Table S4 The Bader charge analysis of H, adsorbed Mg,Ni

IN1 INT1 DISI INT2 DIF
HI 0.043 0.042 0.539 0.369 0.393
H2 -0.040 -0.003 0.464 0.456 0.491
Mg -1.159 -1.160 -1.168 -1.164 -1.163
Ni 1.623 1.623 1.610 1.609 1.606

Table S5 The Bader charge analysis of H, adsorbed Mo-Mg;Ni

IN1 INT1 DISI INT2 DIF
H1 0.026 0.026 0.357 0.444 0.412
H2 -0.023 0.009 0.383 0.369 0.360
Mg -1.178 -1.178 -1.181 -1.174 -1.179
Ni 1.548 1.552 1.546 1.547 1.537

Mo 0.820 0.735 0.592 0.355 0.701
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