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Figure S1. Five lowest-energy structures of the Ni,, (n =2-11) cluster on ZnO(OOO_l).

The most stable ones are chosen to represent the global minimum geometries for each

cluster, and the corresponding total energies are taken as the energy reference (Eys, €V).
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Figure S2. Five lowest-energy structures of the Ni, (n = 12—-21) cluster on ZnO(OOO_l).
The most stable ones are chosen to represent the global minimum geometries for each

cluster, and the corresponding total energies are taken as the energy reference (Eys, €V).



Figure S3. Five lowest-energy structures of the Ni, (n =2-11) cluster on y-Al,05(100).

The most stable ones are chosen to represent the global minimum geometries for each

cluster, and the corresponding total energies are taken as the energy reference (Eyf, €V).



Figure S4. Five lowest-energy structures of the Ni, (n = 12-21) cluster on Y-

Al,O5(100). The most stable ones are chosen to represent the global minimum
geometries for each cluster, and the corresponding total energies are taken as the energy

reference (Ef, €V).
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Figure SS. Two types of Ni;3/ZnO and Ni,3/y-Al,O3; models. Type I: Ni;3/ZnO (a) and
Ni3/y-ALLO; (c) models are searched and optimized by the DFT based PSO methods.
Type II: Ni;3/ZnO (b) and Ni;3/y-Al,O5 (d) models are constructed by direct deposition
of the most stable gas-phase magic Nij; cluster on ZnO(OOO_l) and y-Al,053(100),
respectively. The total energies of Type [ models are taken as the energy reference (E.t,

eV).



Table S1. Average uncoordinated bonds (AUB) of gas-phase Ni clusters.

AUB AUB
Ni, 11.00 [ Ni,; 6.00
Ni; 10.00 | Ni;; 5.64
Ni; 9.00 | Ni,; 5.60
Nis  8.00 | Ni;s 5.57
Nig 8.00 | Nijs 5.56
Ni; 7.50 [Ni;; 5.56
Nig 742 [Ni;g 5.50
Nip  6.89 | Nijg 5.36
Niy 6.7 |Niyp 5.04
Ni;; 6.36 | Niy  5.00




Table S2. Comparison between the D3 corrected and uncorrected energies (eV)
for the Nij;H, (x =2, 4, 6, 8, 10, 12) clusters on ZnO and y-Al,O; surfaces.

Zn0O A1203

uncorrected corrected | uncorrected corrected
Ni; H, —477.48 —480.23 —881.12 —885.11
Ni; Hy —481.55 —484.36 —887.96 -891.94
Ni; Hg —490.84 —493.67 -896.45 -900.52
Ni;Hg —499.87 -502.79 -902.48 -906.61
Ni;Hyg -508.11 =511.12 -909.53 -913.75
Ni; Hy, -516.63 -519.71 -916.74 -920.91




