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Fig. S1. Adsorption energies calculated by PBE and RPBE functionals (a), computed
total energies of V-NiCl, by considering different cutoff energy (b) and K-points (c)

and the adopted energies in the present work.
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Fig. S2. The computed phonon dispersions of V¢-NiCl, monolayer.
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Fig. S3. Optimized suitable structures for (a) Hy, (b) NO, (c) CO,, (d) CO, (e) NO,, (f)

0O,, and (g) H,O adsorbed on V¢ -NiCl, monolayer.
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Fig. S4 Difference charge density and ELF maps of small molecules adsorbed on V-
NiCl,, the iso-surface value is 0.02 ¢ A3. The charge accumulation and disruption

regions are shown in yellow and cyan, respectively.
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Fig. S5 Computed band structures of V¢-NiCl, monolayer, H,, CO,, O,, H,O and CO

adsorbed on V-NiCl, monolayer.
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Fig. S6 (a) The selected adsorption sites and diffusion paths, and diffusion barriers of

CO and O,.
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Cartesian coordination information of V-NiCl,.

defective NiCl,
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