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Figure S1 All attempt initial position of Ag atoms during Ag,CeO, (n=1, 2 and 3) catalysts
optimization. (a: Stable AgCeO, and initial location of Ag (blue dash circle), b: Stable Ag,CeO,
and all initial location combinations of Ag atoms (red dash circle), c: Liner structure of Ag;CeO,

catalyst (unstable), d: Triangle structure of Ag;CeO, catalyst (stable)).

For Ag;CeO, catalyst, the initial gauss location of Ag have been illustrated in Figure Sla (blue
dash circle (on top and bridge site) and white ball (hollow site)), no matter where the Ag placed
at initial, only one stable structure can be reached in the final as shown in Figure Sla (white ball
position). For Ag,CeO, catalyst, the initial gauss locations of Ag atoms are somewhat
complicated. All the on-top, bridge and hollow site combinations in the catalyst optimization
process have been considered. The most stable structure is shown in Figure S1b (white balls
position). For Ag;CeO, catalyst, two cases are considered in the calculation process, namely a
linear structure (Figure S1c) and a triangular structure (Figure S1d). The calculation results show
that the linear structure is unstable and it is easy to convert to a triangular configuration. For
Ag0CeO, catalyst, at initial, a pre-optimized Ag;, cluster is placed on the CeO, carrier, after the

optimization the Ag, cluster structure does not change much.



IaAVAYAYA
\YAVAVAY
IAVAY uYAl:
WalaaY|

c/cb/wdb/\b A

"AVE G A"

s bﬂbd?db

Figure S2 Spin density of Ag,CeO, (n=1, 2, 3, 4 and 10). (a: Ag;CeO,, b: Ag,CeO,, c: Ag;CeO,,

d: Ag,Ce0,, e: Ag;(CeO,, yellow isosurface: up spin, blue isosurface: up spin)
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c: {CO-0O-Ag}AgyCe0,, d: {CO,}AgAgyCe0,,

Figure S3 Stationary points involved in the CO oxidation on Ag;(CeO, catalyst. (a:
b: {CO-Ag}AgyCeO,,

AgAg9C602(V), f: Agl()CCOz(V), g: {CO-Oz}Agl()CGOz, h: {COQ}AngeOz.

II-IX in Figure 3 (main text), respectively.

{CO}AgIOCeOz,



Reaction coordinate

Figure S4 Activation energy needed for the direct reaction between CO and lattice oxygen.
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Figure S5 Reaction Mechanism of CO Oxidation on the Ag;CeQO, catalyst.



Formation of Carbonate CO-Ag diffusion
Intermediate 1.20 eV
1.18 eV

Vi

Formation of 15t CO,
C0-0, diffusion 0.48 eV /
0.72 eV %
fv Y
Q. OV

Figure S6 Reaction Mechanism of CO Oxidation on the Ag,CeO, catalyst.
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Figure S7 Optimized stationary points for the 15t CO, formation on the Ag;CeO, catalyst.
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Figure S8 Reaction mechanism for the formation of 2" CO, and carbonate intermediate on the
Ag;CeO; catalyst. (Black line: direct reaction between CO and O, which adsorbed in O vacancy

to generate CO,. Red line: direct reaction between CO and O, which adsorbed in O vacancy to

generate carbonate intermediate.)
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Figure S9 Reaction mechanism of "CO-Ag" structure ({CO-Ag;}0,Ag,Ce0,(V) intermediate)

formation on Ag;CeO, catalyst.



---  Formation of Single Ag

TS
~ _ _ . Directreaction between
\ CO and lattice O
\-\ *: Ag,CeO,
v Ag(T)CeO, (V)
TS 1 ***: Agy(P)CeQ, (V)
~— \

1
‘\E. TS1
\(CO-O)*: ’ “~ _ CO™™
\‘u = —
\

O,

cor L & p||Ts
ol
™S Q.2 c|cor

544599 podddee

(CO-OJ*(*_/{Q h{ d

P: Plane V: Vacancy

Figure S10 Reaction mechanism and related stationary points structures for the formation of 1%

CO; on Ag,CeO, catalyst. (a) Reaction mechanism, (b)-(h) Ptationary points structures for the

formation of 15*CO, on Ag,CeQ, catalyst, (i) Planer structure of Ag, cluster.



