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Figures

Fig. S1. SEM images of the Na,Ti,0s precursors for SrTiO; samples with different morphologies:

(a) nanowires; (b)nanosheets.



Fig. S2. SEM images of SrTiO3/Ti samples obtained with different secondary hydrothermal reaction

times: (a) 2 h; (b) 4 h; (c) 8 h.
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Fig. S3. Structural and optical characterization of SrTiO;/Ti samples prepared with different
secondary hydrothermal durations (1, 2, 4, and 8 h): (a) N2 adsorption—desorption isotherms; (b)

pore size distribution curves; (¢) UV—vis diffuse reflectance spectra; (d) XRD patterns.
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Fig. S4. Relative atomic contents of Rh*" and Rh? in xRh/SrTiOs/Ti samples with different Rh

loadings.
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Fig. S5. XRD pattern of the 0.04Rh/SrTiO5/Ti sample before test and after 25 h cycling stability

test.



Fig. S6. SEM images and EDS elemental mapping images of 0.04Rh/SrTiO;/Ti after 25 h of

photocatalytic cycling stability test: (a-c) SEM images and (d-h) EDS elemental mappings.
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Fig. S7. XPS spectra of the 0.04Rh/SrTiO;/Ti sample before test and after 25 h of cycling stability

test.
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Fig. S8. Relative atomic contents of Rh3" and Rh® of the 0.04Rh/SrTiO3/Ti sample before test and

after 25 h of cycling stability test.



Table S1. Elemental contents of Rh, Sr and Ti in 0.04Rh/SrTiOs/Ti sample determined by ICP-MS.

Element Rh Sr Ti

Content
(wt.%)

0.0941 40.3386 24.2597




Table S2. Comparison of CH, production rates and selectivity for CO, photoreduction over SrTiOs-

based photocatalysts and previously reported catalysts in recent years.

CH, CH,
Ligh Yiel lec-
Catalysts Reaction conditions ight feld S.e .ec refs
sources  (umol-g tivity
thl) (%)
CO; gas (1 atm ) and
Xe-
Pt/SrTiO3 0.4 mL H,O, >125 300 W Xe 1.61 100 !
R lamp
C
Xe-
CO, gas (100 kPa) f’frg Vzn dea
C/Ti0O,/SrTiO; and 150 mL P 35.9 39.54 2
1,0.5°C 3am. 1.5G
. filter
300 W Xe-
5 mg photocatalysts,  lamp (A >
Bi-SrTi0; CO, gas (0.1MPa) 420 nm) 0.36 6.06 3
and 2 mL H,O 200
mW-cm™
300 W Xe-
. CO; gas and 2 mL lamp (A >
DOM-SrT 12. 4. 4
SnS,/3DOM-SrTiO; H,0 420 nm), 80 5 74.9
mW-cm2
. CO; gas 5S0mL and 300 W Xe- S
Al/N-SrTiO; 2mL H,0.55°C lamp 0.81 13.43
50 mg
h 1 high- Xe-
Bi,SiOy/SrTi0,  Photocatalysts, high- 300 W Xe- g 505 45
purity CO, gas and lamp
saturated H,O steam
300 W Xe-
5 mg photocatalysts, lam
Ti0,/SrTiO3 CO; gas (1 atm ) and (320<x<p780 0.65 1.91 7
10 mL H,0,30°C
nm)
Xe-
20 mg 312?11\)&(]30(6)
Pt/Cw/TiO, photocatalysts, CO, nmp< . 25 100 ®
and H,O vapor 400 nm)
hotoci?alms%[s CO 300 W Xe-
StosBiosTipsMng,0;  © YIS M2 amp 200 306 843 0
gas (1.5 atm ) and 2 MW-em 2
mL H,0,75°C
TiO,-Vr-Vo 10 mg OWXe- 194 100w
photocatalysts, pure lamp



CH, CH,

Catalysts Reaction conditions Light Yield S.e l?c_
sources  (pmol-g tivity
tht) (%)
CO, with H,O
vapor( 101 kPa),
20°C
50 mg
-GNy .La-Rh- photocatalysts, pure 300 W Xe- 1.8 30.51 i
StTiOs CO, with H,O vapor lamp
This
. ) CO, gas (80 kPa) 300 W Xe-
Rh/SrTiO5/Ti and 1mL H,0, 30°C lamp 35.62 100
work
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