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Figure S1 Schematic image of the apparatus for the catalytic activity tests.
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Figure S2 Schematic image of the apparatus for in-situ DRIFTS measurements.
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Figure S3 XRD patterns of the Swt%Ni/CeO (NC or PC) catalysts.
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Table. S1 Peak analysis of the XRD patterns of the 5wt% Ni/CeO, (NC or PC) catalysts

5wt% Ni/CeO2 (NC) 5wt% Ni/CeO: (PC)

Miler | Peak O e vetesizd | P ot peskares  (erysalite sy
index Area /% / nm Area 1% /nm
111 34672 40.3 7.7 32606 41.1 72
200 7703 8.9 7.9 7193 9.1 7.6
220 18501 21.5 6.8 16810 212 5.4
311 8042 9.3 9.7 10549 13.3 5.0
222 1582 1.8 10.3 1421 1.8 53
400 3240 3.8 6.9 2283 29 4.4
331 4790 5.6 7.2 3650 4.6 3.8
420 4477 52 5.6 2178 2.7 6.1
422 3083 3.6 9.4 2593 33 5.6
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Figure S4 (a) H>-TPR and (b) CO,-TPD profiles of the Swt% Ni/CeO(NC or PC) catalysts.
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Figure S5 XPS spectra of (a) Ce 3d, (b) Ni 2p32 and (c) O 1s for the as-made 5wt%Ni/CeO; (NC)

catalyst.

(b)

Syntl
Ce*
Ce™

........... Background

hesis

Raw

—Nio
——Ni(OH),

Satellite

......... Background
—— Synthesis

Ni2p,,

1
920

1 |
910 900

| | | | |
890 880 870 865 860 855 850

Binding energy / eV

Binding energy / eV

(c)

Raw
—— Synthesis
----- Background

O1s

—Ce*-0(0,)

Ce*-0 (- OH)

| | | |
6 534 532 530 528 526
Binding energy / eV

Figure S6 XPS spectra of (a) Ce 3d, (b) Ni 2p32 and (c) O 1s for the as-made 5wt%Ni/CeO, (PC)

catalyst.
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Figure S7 (A, B) TEM, (C) HAADF-STEM images, and (D-F) corresponding EDX elemental maps
of the Ni/CeO; (NC) catalyst after the reaction in an electric field.
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Figure S8 /n-situ DRIFTS spectra under the reaction atmosphere over the Swt% Ni/CeO»(PC)
catalyst without the electric field at 473 K-573 K (COa: Ha: Ar = 1:4:5; 40 mL min™' total flow rate).
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Figure S9 In-situ DRIFT spectra under the reaction atmosphere over the Swt% Ni/CeO; (PC) catalyst
recorded before/during applying the electric field (EF) at 423 K, CO»: Ho: Ar=1: 4: 5; 40 mL

min! total flow rate; 0 or 5.0 mA imposed current.
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Figure S10 /n-situ DRIFT spectra under only H, flow over the 5wt%Ni/CeO, (PC) catalyst
recorded before/during applying the electric field (EF) at 423 K, Hy: Ar = 1: 1; 40 mL min’!

total flow rate, 0 or 5.0 mA imposed current.
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Figure S11 XPS spectra of (a) Ce 3d, (b) Ni 2p32 and (c) O 1s for the Swt% Ni/CeO, (NC) catalyst
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Figure S12 XPS spectra of (a) Ce 3d, (b) Ni 2ps2 and (c) O 1s for the Swt% Ni/CeO> (NC) catalyst
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