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Top view Front view

Figure S1. Top and front views of the modeled (a, ¢) Ni (111) and (b, d) Ni-Cr (111) surfaces. The
gray and pink balls denote Ni and Cr atoms, respectively.
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Figure S2. Computed adsorption conformations of N,H,4 on (a-c) Ni (111) and (d-g) NizCr (111)
surfaces and the corresponding adsorption energies.
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Figure S3. Effect of hydrothermal conditions on the catalytic properties of the samples for

N,H,4-H,0 decomposition. (a) Ni/Cr feeding ratio; (b) reaction temperature; (c) reaction time. Insets
show the reaction rate and H; selectivity of the samples prepared under different conditions.
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Figure S4. XRD patterns of the hydrothermal samples that were prepared under different
conditions, with the Ni/Cr feeding ratio fixed at 1:1.
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Figure S5. (a) N, adsorption-desorption isotherms and (b) the pore size distributions of the
hydrothermal and 300 °C-reduced samples.



Figure S6. TEM and HRTEM images and SAED patterns (insets) of the reduced samples at
different temperatures.
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Figure S7. XPS results of the reduced samples at different temperatures in the Ni 2p and Cr 2p

regions.
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Figure S8. Morphology and phase structure characterization results of the post-used Ni;Cr/NiO-
CrO, catalyst: (a) XRD pattern; (b) SEM image; (c-d) TEM images; (e) SAED pattern.



Table S1. A comparison of the catalytic performance of non-precious metal catalysts for N,H,-H,O

decomposition. Activity attenuation after 10 cyclic usages; ¢ 5 cyclic usages; ? 3 cyclic usages.

Reaction o Activity
Temperature Selectivity .
Catalyst rate attenuation  Reference
O (%)
(b (%)
Ni;¢Mo/Ni-Mo-O 50 54.5 97 <5 [1]
NigW/WO,/NiWO, 50 33.0 99 <5 [2]
Nig¢FeosMo 50 28.8 100 126 [3]
NiCo/NiO-CoO, 25 5.49 99 30 [4]
NiFe/MgO 25 133 99 154 [5]
NiMoB-La(OH); 50 133 100 52 [6]
Ni-ALOs;-HT 50 2.0 93 40 [7]
2D NiFe/CeO, 50 5.73 99 35 [8]
NiFe/CeZrO, 50 247 100 484 [9]
Cu@FesNis 70 353 100 146 [10]
. . This
Ni;Cr/NiO-CrO, 50 39.8 100 <4
work
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