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Table S1 Comparison of CO, hydrogenation on Ni based catalysts

Ni loading particle size Temperature H,/CO,

GHSV

TOF

CHy, selectivity

Catalyst . Reference.
(Wt%) (nm) (K) ratio (cmglhl) (s) (%)

Ni/p-SBA-15 3.14 <1 573 171 600,000 1.48 68 this study

Ni/p-SBA-15 4.82 3.4 573 171 600,000 0.94 72 this study
Ni/TiO, 14.8 2.1 473 4/1 9,000  1.2x1073 97 34
Ni/TiO, 16.8 2.6 473 4/1 9,000  9.3x10* 99 34
Ni@MIL-101 20 2.9 573 4/1 3,000  1.2x1073 100 40
Ni/Ca0-Al,0O; 23 8.0 523 4/1 15,000  2.0x1072 90-100 39
Ni/Si0O, 10 16.4 523 4/1 2,400  4.4x10°3 10 32
Ni/ZMS-5 10 14.3 523 4/1 2,400  7.6x1073 20 32
Ni/MCM-41 10 30.3 523 4/1 2,400  3.4x10°3 5 32
Ni/ZrO, 3 1.4 573 4/1 15,000  5.4x10°3 100 50
Ni/ZrO, 6 23 473 4/1 15,000  1.2x1072 100 50
Ni/ZrO, 9 3.8 473 4/1 15,000  7.0x10°3 100 50
Ni/SBA-15 3 6.8 673 4/1 24,900 1.2 98 51
Ni/SBA-15 5 7.0 673 4/1 24,900 1.63 99 51
Ni/SBA-15 10 8.7 673 4/1 24,900 1.61 99 51
Ni/MSN 5 9.9 573 4/1 50,000 1.61 100 52
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Fig. S1 N, physisorption measurements of the p-SBA-15, SBA-15, Ni/p-SBA-15 and

Ni/SBA-15 samples.
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Fig. S2 The curves of pore distribution for the p-SBA-15, SBA-15, Ni/p-SBA-15 and

Ni/SBA-15 samples.



Fig. S3 Energy-dispersive spectroscopy (EDS) of 3 wt% Ni/p-SBA-15.
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Fig. S4 H,-TPR profiles of the p-SBA-15, SBA-15, NiO/p-SBA-15 and NiO/SBA-15

samples after calcination in air at 773 K for 5 h.
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Fig. S5 Temperature-dependent CO, hydrogenation on the Ni/p-SBA-15 and Ni/SBA-

15 catalysts: (A) overall CO, conversionn; (B) CO yield and (C) CH, yield. A H,/CO,

stream (1:1 ratio) with a 100 mL min!' flow rate was passed over 10 mg of the

catalyst. The GHSV was 600,000 cm3g-'h!.
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Fig. S6 Comparison of the CHy, selectivity during CO, hydrogenation on the Ni/p-

SBA-15 and Ni/SBA-15 catalysts as a function of temperature.
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Fig. S7 Time-dependent conversion and CHy selectivity during CO, hydrogenation on
the 3 wt% Ni/ SBA-15 catalyst. A H,/CO, stream (1:1 ratio) with a 100 mL min’!

flow rate was passed over the catalyst.
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Fig. S8 XRD spectra of 3 wt% Ni/p-SBA-15 and 3 wt% Ni/SBA-15 catalysts after the

long-term tests in Fig. 7 and Fig. S7.
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Fig. S9 N, physisorption measurements of the fresh and post-reaction for 3 wt% Ni/p-

SBA-15 and 3 wt% Ni/SBA-15 catalysts.
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Fig. S10 TEM and particle distribution of the fresh and post-reaction for 3 wt% Ni/p-

SBA-15 and 3 wt% Ni/SBA-15 catalysts.
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Fig. S11 Comparison of the CHy selectivity versus reaction conversion on the Ni/p-

SBA-15 and Ni/SBA-15 catalysts at 573 K.
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Fig. S12 IR spectra of H, and CO, coadsorbed onto the 3 wt% Ni/SBA-15 catalyst at

various temperatures. A H,/CO, (50/50) stream with a 20 mL min! flow rate was

passed over the catalyst.
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Fig. S13 Temperature-dependent reaction rates for CO, hydrogenation on the

different reduction temperature on 3 wt% Ni/p-SBA-15: (A) overall CO,

hydrogenation; (B) CO formation and (C) CH,; formation. A H,/CO, stream (1:1

ratio) with a 100 mL min-' flow rate was passed over 10 mg of the catalyst. The

GHSV was 600,000 cm3g'h-!.
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Fig. S14 Temperature-dependent reaction rates for CO hydrogenation on the different
reduction temperature on 3 wt% Ni/p-SBA-15. A H,/CO stream (3:1 ratio) with a 100
mL min'! flow rate was passed over 10 mg of the catalyst. The GHSV was 600,000

cm3ghl.
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Fig. S15 UV-Vis spectra of SBA-15, p-SBA-15, 3% Ni/p-SBA-15 and 3% Ni/SBA-

15 samples.
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Fig. S16 Temperature-dependent CO, hydrogenation on 3 wt% Ni/p-SBA-15 with
and without 0.1 wt% Zr additives. A H,/CO, stream (1:1 ratio) with a 100 mL min'!

flow rate was passed over 10 mg of the catalyst. The GHSV was 600,000 cm3g'h-!.



