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Table S1 Contents of Ni and Na for 1-Ni-R350 and 1-Ni-Na-350 measured by ICP-OES.

1-Ni-R350 1-Ni-Na-R350
Ni 1.35% 1.23%
Na - 2.48%

Table S2 Crystal structure parameters of TiO, and Na,TiO;.!-2

Crystal Crystal Lattice Density Ti-O bond length

Structure system parameter (A) (g/em?) of (A)
a=b=4.584 1.946

Rutile Tetragonal 4.25 ’
© c=2.953 1.983
a=b=3.782 1.937

Anatase Tetragonal 3.89 '
© c=9.502 1.966
a-Na,TiO; Cubic a=b=c=4.510 - 2.255




C1s 1284.8
—TiO,

——1-Ni-R350
——1-Ni-Na-R350

Intensity (a.u.)

290 288 286 284 282 280
Binding energy (ev)

Fig. S1 XPS spectra of C Is in 1-Ni-R350 and 1-Ni-Na-R350 samples.
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Fig. S2 XPS spectra of C s in 3-Ni-R350 and 3-Ni-Na-R350 samples.
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Fig. S3 Preparation process of 1-Ni-R350 and 1-Ni-Na-R350 catalysts.
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Fig. S4 Thermodynamic analysis of the reactions between Na,CO; and TiO, to form Na,TiOs.
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Fig. SS§ Temperature-programmed reaction of TiO,, Na,COj3 and the mixture of TiO,-Na,CO; in

Ar flow. CO, (m/z = 44) is monitored on-line by MS.
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Fig. S6 XRD patterns of 1% Ni/TiO,+Na samples before or after reduction. Small diffraction
peak of Na,COj3 can be detected from Na,COs-doped Ni/TiO,. However, no Na,COj3 can be

observed after heat treatment, indicating the occurrence of reaction between TiO, and Na,COs.



Fig. S7 HRTEM image of 1-Ni-Na-R350 catalyst. An amorphous titanate overlayer on TiO,

surface was clearly observed.

Fig. S§ HRTEM image of 1-Ni-R350 catalyst.
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Fig. S9 XPS spectra of Ni 2p in 1-Ni-R350 and 1-Ni-Na-R350 samples.
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Fig. S10 XPS spectra of Ti 2p in 3-Ni-R350 and 3-Ni-Na-R350 samples.
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Fig. S11 XPS spectra of O 1s in 3-Ni-R350 and 3-Ni-Na-R350 samples.
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Fig. S12 Integral EPR spectra of 1% Ni/TiO, samples doped by different weight ratios of sodium

in the range of g from 1.995 to 2.015.
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Fig. S13 Isotopic oxygen analyses of 1% Ni/Ti0; and sodium-doped 1% Ni/TiO, samples in

180, flow at temperature programmed reaction. ('*0'60: m/z = 34 and '90,: m/z = 32).
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Fig. S14 Catalytic performance of 1% Ni/TiO, catalysts doped with different amount of sodium

at 350 °C, WHSV=100,000 mL-g!-h-!.
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Fig. S15 Stability evaluation of 1-Ni-R350 and 1-Ni-Na-R350 catalysts at 350 °C,

WHSV=100,000 mL-g!-h-!.
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