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Figure S1 Schematic image of the apparatus for the catalytic activity tests.  

 

 

 
Figure S2 Schematic image of the apparatus for in-situ DRIFTS measurements. 
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Figure S3 XRD patterns of the 5wt%Ni/CeO2 (NC or PC) catalysts. 

 

Table. S1 Peak analysis of the XRD patterns of the 5wt% Ni/CeO2 (NC or PC) catalysts 
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Figure S4 (a) H2-TPR and (b) CO2-TPD profiles of the 5wt% Ni/CeO2(NC or PC) catalysts. 

 

 

Figure S5 XPS spectra of (a) Ce 3d, (b) Ni 2p3/2 and (c) O 1s for the as-made 5wt%Ni/CeO2 (NC) 

catalyst. 

 

 

Figure S6 XPS spectra of (a) Ce 3d, (b) Ni 2p3/2 and (c) O 1s for the as-made 5wt%Ni/CeO2 (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/CeO2 (NC) catalyst after the reaction in an electric field. 
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Figure S8 In-situ DRIFTS spectra under the reaction atmosphere over the 5wt% Ni/CeO2(PC) 

catalyst without the electric field at 473 K-573 K (CO2: H2: Ar = 1:4:5; 40 mL min-1 total flow rate). 

 

 
Figure S9 In-situ DRIFT spectra under the reaction atmosphere over the 5wt% Ni/CeO2 (PC) catalyst 

recorded before/during applying the electric field (EF) at 423 K, CO2: H2: Ar = 1: 4: 5; 40 mL 

min-1 total flow rate; 0 or 5.0 mA imposed current. 

 

 

 

Figure S10 In-situ DRIFT spectra under only H2 flow over the 5wt%Ni/CeO2 (PC) catalyst 

recorded before/during applying the electric field (EF) at 423 K, H2: Ar = 1: 1; 40 mL min-1 

total flow rate, 0 or 5.0 mA imposed current. 
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Figure S11 XPS spectra of (a) Ce 3d, (b) Ni 2p3/2 and (c) O 1s for the 5wt% Ni/CeO2 (NC) catalyst 

before applying the EF (only Ar pre-treatment). 

 

 

 

Figure S12 XPS spectra of (a) Ce 3d, (b) Ni 2p3/2 and (c) O 1s for the 5wt% Ni/CeO2 (NC) catalyst 

after applying the EF in the reducing atmosphere. 

 

880890900910920

Binding energy / eV

Ce3+
Ce4+

Raw
Background
Synthesis

Ce 3d

850855860865870

Raw
Background
Synthesis
NiO
Ni(OH)2

Satellite

Binding energy / eV

Ni 2p3/2

526528530532534536

Raw
Synthesis
Background

Ce4+-O (Olat)

Ce3+-O (-OH)

Binding energy / eV

O 1s

(a) (b) (c)

526528530532534536

Raw
Synthesis
Background

Ce4+-O (Olat)

Ce3+-O (-OH)

Binding energy / eV

O 1s

880890900910920

Binding energy / eV

Ce3+
Ce4+

Raw
Background
Synthesis

Ce 3d

850855860865870

Raw
Background
Synthesis
NiO
Ni(OH)2

Satellite

Binding energy / eV

Ni 2p3/2

(a) (b) (c)


