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Fig. S1 O Is spectra of different 5Cu/CeO catalysts: (A) 5Cu/CeO>(IM); (B)5Cu/CeO,(CP); (C)

5Cu/Ce0>,(MIX)



The main peak Oq with binding energy (BE) of 529.1 eV is attributed to the lattice
oxygen associated with the oxide, and an apparent shoulder peak Op with BE of 531.2
eV represents absorbed oxygen or oxygen in hydroxyl-like groups [1]. Compared with
5Cu/Ce02(CP) and 5Cu/CeO2(MIX), the BE of O« in 5Cu/CeO2(IM) shifted to the
higher energy, indicating an electronic structure alteration due to synergetic
interaction between CeO2 and CuO in 5Cu/CeO2(IM). Additionally, Op concentration
was calculated according to Figure S1. 5Cu/CeO2(IM) contains higher surface atomic
ratio (20.43%) of Op species than 5Cu/CeO2(CP) (19.44%) and 5Cu/CeO2(MIX)
(19.20%). It is noted that the “Og” is the significant active oxygen species and could
be responsible for the high catalytic activity of SCu/CeO2(IM) for the CO oxidation.
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Fig. S2 Ce 3d spectra of different 5Cu/CeO; catalysts: (A) 5Cu/CeO(IM); (B)5Cu/CeO(CP); (C)

5Cu/Ce0>,(MIX)

The complex spectra of Ce 3d regions were shown in figure S2. Two sets of
spin-orbital multiplets, corresponding to the 3ds2 and 3ds/2 contributions were labeled
as u and v, respectively. The core level of Ce 3d signal of ceria is composed of six
contributions including v, u(Ce 3d° 42 O 2p*), v", u"(Ce 3d’ 4f' O 2p°) and v",
u"'(final state of Ce 3d® 4f° O 2p®) assigned to Ce*" 3d final states, and two
contribution V', u'(Ce 3d° 4f' O 2p°%) assigned to Ce*" [2], revealing that both Ce*" and
Ce*" species are present in all catalysts. A favorable method, which considers the
relative area of the u' and v' peaks to the area of Ce 3d region, was applied to estimate
Ce** content [3]:



100 x [s(u”) + s(v')] o
S[su) + s(M]

Ce™ (%) = (1

The percentages of reduced cerium ions (Ce*") for 5Cu/CeO2(IM), 5Cu/CeO2(CP)
and 5Cu/CeO2(MIX) are 20.43%, 19.44% and 19.30%, respectively.
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