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Figure S1: Mapping results of the Cu/MoOx-spent (a-c) and Cu/MoOx-mix-spent (d-i) 
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 Figure S2: XRD patterns and Raman spectra of the Cu/MoOx-spent (a, b) and Cu/MoOx-

mix-spent (c, d).
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Figure S3: Cu LMM Auger spectrum of Cu/MoOx-mix (a) and Cu/MoOx (b)

Figure S4: XPS spectra of Cu/MoOx-spent (a) and Cu/MoOx-mix-spent (b)

Figure S5: Cu LMM Auger spectrum of Cu/MoOx-spent (a) and Li-Cu/MoOx-spent (b)
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Table S1: XPS data of Mo 3d for Cu/MoOx-mix and Cu/MoOx. 

Mo6+ Mo5+ Mo4+

Samples 3d5/2

(eV)

3d3/2

(eV)

Percentage

(%)

3d5/2

(eV)

3d3/2

(eV)

Percentage

(%)

3d5/2

(eV)

3d3/2

(eV)

Percentage

(%)

Cu/MoOx-mix 232.8 235.9 84.5 231.5 234.6 15.5 - - -

Cu/MoOx 232.2 235.3 84.8 - - - 230.4 233.6 15.3
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Table S2: Summary of Cu-based catalysts for CO2 hydrogenation to methanol

Catalysts T 
(℃)

P 
(Mpa)

Space 
velocity

(h-1)
XCO2(%) SMeOH

(%) Reference

Cu/ZnO 180 2 9600 5 98 1
Cu/ZrO2 260 8 3600 15 86 2
Cu/CeO2 280 3 10000 10 74 3
Cu/SiO2 190 3 2040 5 79 4

Cu/Mo2CTx/SiO2 230 2.5 / 3 52 5
Cu/ZnO/ZrO2 270 5 4600 15 66 6
Cu/ZnO/Al2O3 206 2 6000 11 75 7

Cu-Mo2C 150 2 7200 5 70 8
Cu/ZnO/Al2O3 280 44.2 10000 90 95 9

Cu/ZnO/Al2O3/ZrO2 190 5 / 11 82 10
La2CuO4 250 5 3600 9 65 11

Li-Cu/MoOx 260 5 3000 13.4 88.8 this work
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Table S3: Cu dispersion degree of the fresh catalysts and spent catalysts
Samples d(Cu0)a (nm) D (%)b

Cu/MoOx-mix (fresh) 70 1.43
Cu/MoOx-mix (spent) 97 1.03

Cu/MoOx (fresh) 27 3.70
Cu/MoOx (spent) 60 1.67

Li-Cu/MoOx (spent) 37 2.70
a d(Cu0) was calculated from Scherrer's equation based on X-ray diffraction data.
b Cu dispersion degree: D = 100/d(Cu0), using the formula from the literature12.
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Figure S6: H2-TPR profiles of Li-Cu/MoOx, Cu/MoOx and Cu/MoOx-mix
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