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Table 1 Catalytic performances of some typical semiconductors
Catalyst Formation rate (mmolg_,,~'h~") e~/hta Selectivity®? (%)
EG HCHO HCOOH co CO; Hz CH, EG HCHO HCOOH
UV-Vis light
TiO> 0 1.6 on 0.6 0.042 20 0.053 0.91 0 84 56
ZnO 0 3.0 0.038 023 0.028 31 0.14 0.90 0 91 1.2
g-C3Ny 0 0.79 033 on 0 15 0.039 0.92 0 64 27
ZnS 13 22 0.067 0.083 0 34 0.087 0.92 54 43 13
Visible light
ZnS 0 4] 0 0 0 0 0 - — - —
Cu,0 0 0.46 0 0 0 0.42 0 0.91 0 100 0
Bi; S5 0 013 0.017 0.023 0 0.9 0 0.91 s} 77 10
CuS 0 on 0.013 0 0 013 0 1.0 0 89 n
CdS particle 0.28 0.40 (o] 0 0 0.65 0 0.95 58 42 0
HOCH,CH.OH CdS rod 046 038 0 0 0 075 0 0.90 7 29 0
) MoS; sheet/CdS™® 6.0 23 0 0 0 7.5 0 0.91 g4 16 0
MaS; foam/Cds®d 1 25 0 0 0 12 0 0.92 90 10 0
" MoS, sheet 0 0 0 0 0 0 0 — — — —
"4 2CH;0OH MoS,, foam 0 0 0 0 0 0 0 - — =
Reaction conditions: solution, 76 wt% CHyOH + 24 wi% H.0, 5.0 cm?; atmosphere, N light source, 300-W Xe lamp; UV-Vis light, 1 =320-780 nm; visible light, A = 420-780 nm
2 The ratio of electrons and holes consumed in product formation was calculated by the equation of e7/h+ =[2 x n(Ha) + 2 x {CH)1/T2 % n(EG) 4 2 x n(HCHO) 4 4 % n{HCOOH) 4+ 4 x n{CO) 4 6xn
gCSEIZ-e)v:]li\rity was calculated on a molar carbon basis
€ CdS without designation denotes the CdS nanorod
9 Sheet: Mo5; nanosheet with a content of 5.0 wt%; foam: MaS, nanofoam with a content of 5.0 wt%

Dehui Deng, Wang Ye, et al., Nature Commun., 2018, 9:1181.
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DFT+U (eV) Expt. (eV)

Space group Magnetism H, production &g eEcp eEyg &g eEgy eEcp eEyg
1 Ca,PbO, Pbam N RS 2.47 —0.79 1.68 2.94 0.09 —1.38 1.56
2 Ba,PbO, IA/mmm N %R 2.05 —0.46 1.59 1.45 0.48 —0.25 1.21
3 NalnO, R3m N ®@® 4,22 —1.76 2.46 3.85 0.48 —1.45 2.41
4 Caln,0, Pnma N (OXO)] 4,10 —1.58 2.52 3.88 —0.54 —2.48 1.40
5 Srin,0, Pnma N (OJO] 3.93 —-1.51 2.42 3.67 0.33 —1.51 2.17
6 Baln,O, P2./c N R © 3.09 —0.96 2.13 2.80 0.45 —0.96 1.84
i PbTiO, PAmm N @® 3.45 —0.46 3.00 3.3° 0.5” —iaF ook
8 ZnFe,0, Fd3m Y @@ 3.60 —0.38 3.22 2.26 0.01 —_ —
9 NasFes;0q C2/c Y ®® 3.57 —0.93 2.64 0.77 0.23 — —
10 BaCaFe,Oq P31m Y IR R 3.52 —0.87 2.65 2.04 —0.44 — —
11 Ba;MnNb,O, P3m1 Y @@ 3.04 —0.70 2.34 0.72 —0.42 —_ —

2 Ref. 58. ? Ref. 59.
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