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Figure S1. TEM image of pBT(2)/P25.
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Figure S2. (a) High-angle annular dark-field (HAADF) TEM image, and (b) EDS
analysis of pBT(2)/P25.



Figure S3. SEM images of (a) P25 and (b) pBT(2)/P25
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Figure S4. N: sorption isotherms of P25 and pBT(2)/P25.
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Figure S5. XPS survey spectra of pBT(2)/P25.
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Figure S6. High-resolution XPS spectra of (a) Ti 2p, (b) O 1s in pure P25 and
pBT(2)/P25; (c) Bi 4f, and (d) Te 3d in pure pBT and pBT(2)/P25.
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Figure S7. The typical GC spectra showing (a) the main product CO and a trace

amount of CHa (note 1); (b) H2 and O2 in CO: photoreduction over pBT(2)/P25 (note 2).

Note 1: The gaseous sample (0.5 mL) was taken from the reaction vessel and analyzed
on a gas chromatograph (GC-2014, Shimadzu, Japan) equipped with a flame ionization

detector (FID) and methanizer for analysis of CO, CHs, and CO: using N: as the carrier

gas.
Note 2: The evolved O2 and Hz were analyzed using an online gas chromatograph (GC-

2014C, Shimadzu, Japan) equipped with a thermal conductivity detector (TCD) using

Ar as the carrier gas.
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Figure S8. CO evolution rates over pBT(2)/P25 and pBT(2)/ALO:s.
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Figure S9. In-situ monitoring of the photothermal temperatures over pBT(2)/P25 and
pBT(2)/Al20s under a 300 W full-arc Xe lamp irradiation.
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Figure 510. Light spectra of the full-arc Xe lamp and Xe lamp with a Y44 cutoff optical

filter.
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Figure S11. In-situ monitoring of the photothermal temperatures over pBT(2)/P25

under a 300 W full arc Xe lamp irradiation with and without a Y44 cutoff optical filter.
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Figure S12. In-situ monitoring of the photothermal temperatures over pBT(2)/P25
under photothermal and cooling conditions. Photothermal condition: the reaction cell
was irradiated by 300 W full-arc Xe lamp. Cooling condition: the reaction cell was

placed in a basin containing cold water under Xe lamp irradiation.

Table S1. Temperatures over P25 and pBT(x)/P25 after CO: photoreduction under

photothermal and cooling conditions.

Photothermal condition (°C) Cooling condition (°C)
P25 129 74
pBT(1)/P25 161 79
pBT(2)/P25 191 84
pBT(3)/P25 223 86

pBT(4)/P25 255 89
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Figure S13. CO evolution rates over P25 and pBT(x)/P25 under photothermal and cooling

conditions.
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Figure S14. Three cycles of CO: photoreduction over pBT(2)/P25.
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Figure S15. XRD patterns of pBT(2)/P25 before reaction (BR) and after reaction (AR).
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Figure S16. High-resolution XPS spectra of (a) Ti 2p, (b) O 1s, (c) Bi 4f, and (d) Te 3d
in pBT(2)/P25 before and after reaction cycles (denoted as BR and AR).
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Figure S17. In-situ monitoring of the surface temperatures of P25 and pBT(2)/P25

photoanodes immersed in K2SOs electrolyte during PEC measurement under a 300 W

full-arc Xe lamp irradiation.

Table S2. Surface temperatures of P25 and pBT(x)/P25 photoanodes in K2SO: electrolyte

CO:2 reduction (°C) PEC measurments (°C)
P25 129 54
pBT(1)/P25 161 54
pBT(2)/P25 191 55
pBT(3)/P25 223 55
pBT(4)/P25 255 55
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Figure S18. CO evolution rates over P25 and pBT(x)/P25 under Xe lamp and UV lamp

irradiation.
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Figure S19. In-situ monitoring of the photothermal temperatures over P25 and

pBT(2)/P25 under Xe lamp and UV lamp (denoted as P25-UV and pBT(2)/P25-UV)

irradiation.



Table S3 Comparison of CO:2 photoreduction performance over various TiO2-based photocatalysts

Photocatalyst

Reaction

condtion

Light source

COzreduction product

evolution rate

Reference

pBT/P25

W-doped TiO:

Ag/TiO:

Ag/TiO2-Zeolite TS-1

F-TiO2-x

Mo/TiO2

Au/TiO2/BiVOs

TiO2/CsPbBr3

TiO2/C3N4/Ti3C2

50 mg catalysts, 3 ml
H:0, and CO:2

50 mg catalysts, 2 ml
H20, and CO2

50 mg catalysts, 40 ml
H:0, and CO:2

7 mg catalysts, 1 ml

H20, and CO2

50 mg catalysts, 1 ml
H20, and CO2

100 mg catalysts, 20 ul
H:20, and 20 ml CO2

200 mg catalysts, 10
ml H20, and CO2

10 mg catalysts, 30 mL
acetonitrile+100 pL
H:0, and CO:2

30 mg catalysts, 0.84 mg

NaHCOs3, 0.3 mL 2 mol L-

1 H2S04, and CO:2

300 W Xe-lamp

150 W UV-lamp

300 W Xe-lamp

300 W Xe-lamp

300 W Xe-lamp, AM

1.5 optical filter

300 W Xe-lamp

300 W Xe-lamp

300 W Xe-lamp

350 W Xe-lamp

CO: 19.2 umol-gear1-h-!

CHa: 0.4 umol-gear1-h!

CO: 0.056 pmol-gear1-h

CO: 0.575 pmol-gear1-h?

CO: 8.1 pmol-gear1-h!

CHa: 1.7 umol-gear1-h?

CO: 6.5 pmol-gear1-h!

CHa: 4.3 umol-gear1-h!

CO: 0.3 pmol-gear1-h-!

CHa: 0.2 umol-gear1-h!

CO: 2.5 ymol-gear1-h-!

CHa: 7.5 umol-gear1-h!

CO: 4.0 pmol-gear1-h!

CO: 4.4 pmol-gearl-h!

CHa: 1.2 umol-gear1-h!
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