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Adsorption configurations of possible species involving in CO oxidative
coupling to DMO together with the corresponding adsorption energies (kJ-mol™) on
Pdi3, Al@Pd;, and Ag@Pd;, are shown in Figure S1~ S3.

Potential energy diagrams in all elementary reaction of CO oxidative coupling to
DMO, and structures of initial states, transition states and final states on Pd;3 catalyst
are shown in Figure S4~ S8.

Potential energy diagrams of the reaction of CO oxidative coupling to DMO, as
well as structures of initial states, transition states and final states on Pd.3, Al@Pd1>
and Ag@Pds, are shown in Figure S9~ S11.

Adsorption configurations of possible species involving in CO oxidative
coupling to DMO together with the corresponding adsorption energies (kJ-mol™) on

Als@Pd3, and Al;3@Pd,, are shown in Figure S12~ S13.
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CO-T CO-B CO-Hcp CH3O-T CH3;0-B
-183.1 -242.0 -198.1 -232.4

CH30- Hep COOCH;-T COOCH;-B COOCHg;- Hep OCCOOCH;-T
-232.0 -239.1 -262.9 -290.3 -270.3

OCCOOCHs-B OCCOOCHj3;- Hep DMO-T DMO-B DMO- Hep
-260.0 -305.1 -126.7 -133.0 -130.6

Figure S1. Adsorption configurations of possible species involving in CO oxidative coupling to

DMO on Pdy; cluster together with the corresponding adsorption energies (kJ-mol™).



¢ 6 &

co-T CO-B CO- Hep CHsO-T CH,0-B
-161.9 -201.6 -206.1 -182.5 212.1
CH30- Hep COOCH,-T COOCHz;-B  COOCHs Hcp OCCOOCHs-T
-205.6 -243.2 -255.2 -258.2 -218.9
- ()
C
OCCOOCHy-B  OCCOOCH;- Hep DMO-T DMO-B DMO- Hep
-240.6 -266.5 -84.3 -97.9 -112.3

Figure S2. Adsorption configurations of possible species involving in CO oxidative coupling to
DMO on AI@Pd, core-shell bimetallic cluster together with the corresponding adsorption

energies (kJ-mol™).



CO-B CO- Hep CH,O-T CH,0-B
-229.2 -241.8 -225.3 -246.9

COOCH;-T COOCH;-B COOCHg;-Hcp  OCCOOCH;-T
-255.0 -270.7 -291.8 -255.1

OCCOOCHs-Hep DMO-B
-305.3 -139.7

Figure S3. Adsorption configurations of possible species involving in CO oxidative coupling to

DMO on Ag@Pd;, core-shell bimetallic cluster together with the corresponding adsorption

energies (kJ-mol™).
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Figure S4. Potential energy diagram in the reaction of CO + CH30 —COOCHj5, and structures of

initial states, transition states and final states on Pd;3 catalyst.
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Figure S5. Potential energy diagram in the reaction of CO + CH;O + COOCH; —COOCH; +

COOCHj5, and structures of initial states, transition states and final states on Pd,; catalyst.
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Figure S6. Potential energy diagram in the reaction of COOCH3;+COOCH; —DMO, and

structures of initial states, transition states and final states on Pd,3 catalyst.
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Figure S7. Potential energy diagram in the reaction of CO+COOCH;—~ OCCOOCH;, and

structures of initial states, transition states and final states on Pdy; catalyst.
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Figure S8. Potential energy diagram in the reaction of CH;O + OCCOOCH; —DMO, and

structures of initial states, transition states and final states on Pd,5 catalyst.



200 4 —— Path1
.TS%\ — Path2
<& 100 1200 s

E 0o |  COOCHg TS1-4
- 100 " —~—' OCCOOCH
2 0 CO+CH40 +CO(9) |\I : 26.4 \‘ +CH3Q(Q) 3
= +CH30(9) ), . —i
100 JCO@ " X 43.7

\ U '
o *CH30(9) \\156.0 ! : TS1-5-161.0

- r—
@ -200 -  COOCHg+CO 'OCCOOCH,/ TS1-3
E ‘\+CH3O(g) . ,w\‘ +CH30(Q) ,’1 -205.8 \\\. -269.1
© \ 1 -239.7 ¢ o509 —
@ _300 A ! ' o522 , DMO
4 v 3430 COOCH4+COOCH;

CO+CH30 (COOCHg) -300.4
-400
Reaction coordinate
CO+CH;0 TS1-1 COOCH; CO+CH;0 TS1-2
(COOCHs,)
| i
COOCH; TS1-3 CO+COOCH;, TS1-4 OCCOOCH;

+COOCH;

DMO

Figure S9. Potential energy diagram in the reaction of CO oxidative coupling to DMO, and

OCCOOCH; TS1-5
+ CH30

structures of initial states, transition states and final states on Pdy; catalyst.
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Figure S10. Potential energy diagram in the reaction of CO oxidative coupling to DMO, and
structures of initial states, transition states and final states on Al@Pd;, core-shell bimetallic

catalyst.
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Figure S11. Potential energy diagram in the reaction of CO oxidative coupling to DMO, and

structures of initial states, transition states and final states on Ag@Pd;, core-shell bimetallic

catalyst.

11



COOCH,-T2 COOCH;-B1 COOCH3-B3 COOCH;-H

COOCHj;-Hcep COOCH3-Fcc  OCCOOCH3;-T2 OCCOOCH3;-B1  OCCOOCH;-B3

-239.8 -236.4 -178.5 -225.3 -212.0

OCCOOCHj3-Fcc  OCCOOCH;-H DMO-B2 DMO-Hcp

-225.3 -272.6 -110.7 -101.5 -99.9

Figure S12. Adsorption configurations of possible species involving in CO oxidative coupling to
DMO on Als@Pd;; core-shell bimetallic cluster together with the corresponding adsorption

energies (kJ-mol™).
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CH30-Hcp CH30-Fcc

COOCH5-T2 COOCHj;-B1 COOCH3;-Fcc  OCCOOCH3;-B1  OCCOOCH3-B2
-200.3 -238.2 -218.3 -244.8 -228.0

OCCOOCH3-Hcp OCCOOCH;-Fcc DMO-T2
-245.5 -237.5 -119.3

Figure S13. Adsorption configurations of possible species involving in CO oxidative coupling to

DMO on Al;s@Pd4, core-shell bimetallic clusters together with the corresponding adsorption

energies (kJ-mol™).
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