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Table S1 Photothermal catalytic CO.-ODHP over different photocatalysts

Conv. Activity (umol-gca'-h) C3Hs Sele.c
Entry Catalyst

(%) CH4 G CsHe Cs CO (%)
1 None <0.1 0.4 0.4 5.6 24 0.2 60.9
2 TiO? 0.1 0.4 0.7 26.4 14.6 202.4 56.8
3 BN 0.1 0.3 0.7 20.8 12.8 19.8 54.2
4 g2-C3Ny 0.1 0.7 0.3 9.4 13.9 32.2 33.1
5 Co7CuiMn;® 0.1 4.6 2.2 22.2 11.5 16.6 54.6
6 GaN 0.1 3.6 0.2 9.6 13.3 18.3 33.4
7 Bi 0.2 0.6 2.8 80.8 8.0 24.9 86.4
8 B1203 0.1 0.5 0.2 47.9 9.3 52.6 79.0
9 BiOCI nanosheets 0.1 1.2 0.7 25.0 8.5 10.0 67.2
10 BiOBr nanosheets 0.1 1.6 1.6 389 8.8 13.9 74.5
11 BiOI nanosheets 0.7 3.6 11.6 282.6 20.4 525.2 89.0
12 BiOI nanoflowers 0.2 1.8 2.6 75.6 13.1 31.9 79.2
13 Bils <0.1 0.3 0.1 1.3 7.4 20.3 11.5
14 Bi:S3 0.1 6.9 0.2 21.1 8.2 76.5 61.2
15 BixFesO9 <0.1 1.0 0.4 10.3 6.7 7.6 51.9
16 B1;WOs <0.1 2.2 0.5 2.0 9.5 57.8 12.5
17 BiVO4 0.1 1.0 1.1 32.4 12.4 80.9 64.9
18 Bi:MoOg <0.1 1.2 0.2 2.9 13.8 24.1 13.4
19 Bi12TiO20 0.2 0.8 3.9 65.2 11.3 45.2 78.5
20 BiOI nanosheets - - - - - 121.7 -
21 BiOI nanosheets® - - - - - 11.4 -
22 KI <0.1 0.6 0.4 6.3 1.3 0.3 74.1
23 KI+H,0O" <0.1 0.9 - 5.9 - 0.8 95.1
24 I 0.5 1.8 28.3 196.3 7.7 105.5 86.9
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BiOI nanosheets (UV,
25 _ 0.4 2.1 8.9 167.4 10.2 361.7 89.2
300 - 420 nm)’

BiOI nanosheets
26 . 0.2 0.9 14.8 69.2 9.5 130.1 75.2
(420-1100 nmYy

“Mainly ethane and ethylene. ’Including n-butane, isobutane, n-butene, and isobutylene. “The
selectivity of C3Hp in the total hydrocarbon products. “Prepared according to ref. 1. “Prepared
according to ref. 2. Conditions: catalyst 30 mg, C3Hs/CO; molar ratio 1/5, total volume 180 mL,
270 °C, 1 h, and full irradiation under 300 W Xe lamp, 621 mW-cm. /The reaction gases were
15 ml Hz, 15 ml CO, and 150 ml Ar. €The reaction gases were 15 ml CO; and 165 ml Ar. /2 mL
of water were added. ‘The light intensity was 412 mW-cm™. /The light intensity was 264

mW-cm2.
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2. GC spectra

(1) Propane

PrO (.
YRR

Fig. S1 The GC spectrum of the reaction gas.
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Fig. S2 The GC spectrum of photothermal catalytic CO,-ODHP reaction over the BiOI

nanosheets catalyst.
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Fig. S3 The GC spectrum of the photothermal catalytic CO-ODHP reaction over the BiOI

nanoflowers catalyst.
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Fig. S4 The GC spectrum of photothermal catalytic CO>-ODHP reaction over the BiOBr

nanosheets catalyst.
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Fig. S5 The GC spectrum of photothermal catalytic CO2-ODHP reaction over the BiOCl

nanosheets catalyst.
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Fig. S6. The GC spectrum of photothermal catalytic DHP reaction over the BiOI nanosheets

catalyst.
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3. Pictures of the fresh BiOI nanosheets catalysts

Fig. S7. Pictures of the fresh BiOI nanosheets catalyst (a), the used BiOI nanosheets catalyst (b),

and the catalyst after calcination at 400 °C(c), respectively.
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4. XRD and XPS characterizations of the BiOI nanosheets catalyst after 13 runs
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Fig. S8 XRD of the catalyst after 13 runs.
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Fig. S9 XPS spectra of the catalyst after 13 runs.
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