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Fig. S1 Top (left) and side (right) view of CumO/Cu(111) DFT model; Cu: brown; O: red.

Notes: The DFT-optimized atomic structure of CumO/Cu(111) (m =~ 1.13) is shown in
Figure. S1. Specifically, the Cu(111)-supported Cu1.130 includes three types of oxygen
species depending on their unique location, Ochem, Oupper and Oiower atoms, where both
Ochem and Oiower bind with bottom Cu(111) surface directly. By including these directly
bound Cu sites from Cu(111), the CumO layer can reach to Cu20. Our previous studies
have shown that such model system described well the 44 structure as observed (Ref. S1,
Ref. S2). The 44 structure was observed on exposing Cu(111) to oxidizing atmosphere. I
t is a Cu(111)-supported CuxO layer, which is different from Cu20(111) in term of
atomic arrangement and chemical activity (Ref. S1).
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Fig. S2 (a) Sn 3d and (b) O 1s XPS spectra of pristine Au(111) and Sn/Au(111) surfaces.
Coverage is estimated to be 0.2 ML. Sn was vapor deposited on the Au(111) surface under a

background pressure of 5 x 10-7 torr of oxygen at 450 K.
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Fig. S3 (left) Distribution for Sn*/Sn** ratios of SnxOy clusters supported by Cu20/Cu(111)

based on Bader charge analysis; (right) Detailed distribution of Sn*" and Sn?** for
SnxOy/Cu20/Cu(111) models.
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Fig. S4 (a) O 1s, (b) Sn 3d and (c) C 1s regions in AP-XPS spectra for the SnO2/Cu20/Cu(111)
surface (Osno2 ~ 0.1 ML) when exposed to 50 mTorr of CHas at different temperatures.
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Fig. S5 (a) O 1s, (b) Sn 3d, and (¢) C 1s regions in AP-XPS spectra for the SnO2/Cu20/Cu(111)
surface (Osno2 ~ 0.6 ML) when exposed to 50 mTorr of CHs at different temperatures.
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Fig. S6 Oxygen vacancy (Oy) formations on (a) SnsOs/Cu2O/Cu(111) and (b)
Sn306/Cu20/Cu(111) models; The studied Sn**-O-Sn** bridge O was indicated by the dashed

circle.

References:

S1 W. An, A. E. Baber, F. Xu, M. Soldemo, J. Weissenrieder, D. Stacchiola, P. Liu,
ChemCatChem 2014, 6, 2364-2372.



S2 W. An, F. Xu, D. Stacchiola, P. Liu, Chemcatchem 2015, 7, 3865-3872.



