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Table S1

Characteristics of Ni-MgO-CeO2, Ni-MgO-ZrO2, and Ni-MgO-Ce(1−x)Zr(x)O2 catalysts

Linear combination fittinga Area of XPS spectrab

Description
NiO Ni0 u''' Ce3d

Ni-MgO-CeO2 0.60 0.40 4552 49362

Ni-MgO-Ce0.8Zr0.2O2 0.49 0.51 3395 41154

Ni-MgO-Ce0.6Zr0.4O2 0.44 0.56 1458 25636

Ni-MgO-Ce0.4Zr0.6O2 0.29 0.71 1607 20628

Ni-MgO-Ce0.2Zr0.8O2 0.17 0.83 1774 17040

Ni-MgO-ZrO2 0.08 0.92 - -
a Referring to Fig. 4.
b Referring to Fig. S6.
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Fig. S1. Pore distribution of NM-CeO2, NM-ZrO2, and NM-Ce(1−x)Zr(x)O2 catalysts.
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Fig. S2. XPS spectra of Ni2p3/2 in Ni-MgO-CeO2, Ni-MgO-ZrO2, and Ni-MgO-Ce(1−x)Zr(x)O2 

catalysts.
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Fig. S3. XANES spectra over Ni-MgO-CeO2, Ni-MgO-ZrO2, Ni-MgO-Ce(1−x)Zr(x)O2 catalysts, 

and references (NiO and Ni foil).
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Fig. S4. k1 weighted Fourier-transformed EXAFS spectra over Ni-MgO-CeO2, Ni-MgO-ZrO2, 

Ni-MgO-Ce(1−x)Zr(x)O2 catalysts, and references (NiO and Ni foil).
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Fig. S5. Raman spectra of Ni-MgO-CeO2, Ni-MgO-ZrO2, and Ni-MgO-Ce(1−x)Zr(x)O2 catalysts.
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Fig. S6. Curve fits for the u''' peak of Ce3d XPS spectra over Ni-MgO-CeO2, Ni-MgO-ZrO2, and 

Ni-MgO-Ce(1−x)Zr(x)O2 catalysts.
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Fig. S7. CH4 and CO2 conversions over NM-CeO2, NM-ZrO2, and NM-Ce(1−x)Zr(x)O2 catalysts as 

a function of reaction temperatures from 500 to 700 oC (CH4:CO2:N2 = 1:1:1 and GHSV = 

675,000 mL·g−1·h−1).
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Fig. S8. TGA profiles of NM-CeO2, NM-ZrO2, and NM-Ce(1−x)Zr(x)O2 catalysts after DRM 

reaction (T = 800 oC, CH4:CO2:N2 = 1:1:1, GHSV = 1,620,000 mL·g−1·h−1, and TOS = 10 h).


