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Fig. S1 Digital photograph of CO, photocatalytic reduction equipment.



Fig. S2 The experimental setup for the gas-solid interface CO, reduction reactor with water.
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Fig. S3 (a) SEM image and (b) XRD pattern of as-synthesized composite titanium-carbon
spherical templates.
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Fig. S4 TGA-DSC curves of (a) virgin Ti/C template and (b) Sr>* adsorbed Ti/C template.



Fig. S5 (a) SEM image and (b) TEM image of as-synthesized HoMSs-T. (¢) SEM image and
(d) enlarged SEM image of as-synthesized HoMSs-S.
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Fig. S6 XRD patterns of the different samples.
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Fig. S7 XPS spectra of (a) C 1s, (b) Ti 2p, (¢) Sr 3d, and (d) O 1s for the different samples.




Table S1 Summary of BET surface areas and BJH pore volumes of different samples

Sample name BET surface areas (m? g'!) BJH pore volumes (cm? g
HoMSs-T 33 0.11
HoMSs-TS 42 0.15

HoMSs-S 23 0.09




Table S2 Summary of photocatalytic CO, reduction performances of different TiO,- and

SrTiO3-based composites.

Selectivity
Photocatalyst Reaction Reactant Major/minor  for qu Reference
mode products reduction
(%)
Ti0O,/StrTiO; spheres Solid-gas COéa%oI;IZO CO/CH, ~100 Our work
Cr-SrTiO, Solid-liquid  CO, & H,0 CH, 100 1
Rh-Au@SrTiO; Solid-gas 02 &0 CO/H, 86 2
vapor
Pt-SrTiOs 5 Solid-gas €O, & H,0 CH, 100 3
vapor
SITiOy/ZnTe Solid-gas 02 &0 CH./H, ; 4
vapor
. . . CO, & 0.1 M
TiO,/SrTi0; film Solid-liquid KHCO, CH,/CO - 5
o o CO/CO, &
Pt/SrTiO5:Rh Solid-liquid 2mM FeCl, CH;OH/H, 96 6
. . CO, & 0.5M
Cu,O-SrTi0; Solid-liquid KHCO, CO/H, - 7
Au-STiO; Solid-liquid ~ €02 & H0 CO/CH, ; 8
vapor
. . CO, & H,0
Pt—SrT10_98C00,0203 SOlld-gaS vapor CH4/H2 90 9
33.3% CO, & CO/CH,,C,Hg,
AusCu@SrTiOy/TiO,  Solid-liquid hydrous C,H,, CsH,, - 10
hydrazine H,, N,
TiO, Solid-liquid  CO, & H,0 H,/CO,CH, 19
Pt-TiO, Solid-liquid  CO, & H,0 H,/CO,CH, 11
TiO, Solid-gas ~ CO2&H0 4y 00 ch, 56
vapor
PL-TiO, Solid-gas &0y 06 cn, 40
vapor
Pd-TiO, Solid-gas ~ CO2&HO0 4y 00 cn, %
vapor 11
Rh-TiO, Solid-gas &0y 06 cn, 45
vapor
Au-TiO, Solid-gas ~ CO2&HO0 00 cH, 41
vapor
Ag-TiO, Solid-gas ~ CO2&H0 00 ch, 39
vapor
MgO-Pt-TiO, Solid-gas €O, & H,0 CH,/ H,, CO 83
vapor
TiO, Solid-gas 02 & H0 CH,/H, 80
vapor
AWTIO, Solid-gas 02 & H:0 CH4/H, 94
vapor 12
CWTiO, Solid-gas Q2 & H:0 CH,/H, 97
vapor
(Au, Cu)/TiO, Solid-gas ~ CO2&H:0 CH./H, 97

vapor




T102 SOhd-llquld C02 & H20 H2 0
Au/TiO, Solid-liquid CO, & H,0O CH4/H, 79
Cu/TiO, Solid-liquid CO, & H,0 CH4/H, 91

(Au, Cu)/TiO, Solid-liquid _ CO, & H,0 CH,H, 92
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Fig. S8 (a) and (b) SEM image and XRD patterns of fragmentized TiO,/SrTiO; sample(frg-TS), (c) and
(d) CO and CH, yields of frg-TSunder UV-vis irradiation. (Testing condition: 300 W Xe lamp, 320 nm
<1 <780 nm; catalyst: 5 mg coated on FTO with a geometric area of 4 cm?; water 10 mL; mild reaction
conditions (30 °C and 1 atm CO,)).
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Fig. S9 (a) Transient photocurrent response curves measured under UV-vis irradiation using
0.1 M Na,S0Oy as the electrolyte solution at a bias of 0.05 V vs. SCE for different samples, (b)
Long-term photocurrent curves measured versus SCE as the reference electrode.
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Fig. S10 Line scanning voltage (LSV) curves of HoMSs-TS measured with and without the
irradiation of a 300 W Xe lamp, 0.1 M Na,SO, as electrolyte solution, SCE and Pt as reference
and counter electrode.
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Fig. S11 Mott-Schottky plots and Valence band spectra of (a, d) HoMSs-T, (b, ¢) HOMSs-TS,
and (c, f) HoMSs-S samples.
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