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Resear ch progress of Bi-based photocatalystsfor CO, reduction

LI Rongrong, HUANG Wenbin, JIA Yijing, LIU Haoran,
WEI Qiang, ZHOU Yasong

( College of Chemical Engineering and Environment, China University of Petroleum-Beijing, Beijing 102249, China )

Abstract: Photocatalytic CO, reduction is an ideal low-carbon green technology for alleviation in energy
crises and reduction in CO, emissions, of which the core is the development of highly active photocatalysts.
In recent years, Bi-based photocatalysts have attracted widespread attention from researchers both
domestically and internationally due to their narrow bandgap and high photoexcitation efficiency. In this
paper, the research progress on Bi-based photocatalysts for CO, reduction was reviewed, with the basic
principles of Bi-based photocatalysts for CO, reduction and the preparation process of Bi-based
photocatalysts simply introduced, while the modification methods of Bi-based photocatalysts, including
morphology control, doping, introduction of defects, supported cocatalysts, crystal surface control and
heterojunction construction, thoroughly summarized. The performance of photocatalytic CO, reduction by
different modification methods was then analyzed in depth, and the mechanism of photocatalysis was
further clarified. Finally, the application prospects of Bi-based photocatalysts were discussed.
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Fig. 4 Structure diagram of different crystalline bismuth
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Table 1  Activity of Bi-based photocatalysts doped with different elements
il SR J S 7277 3 [umol/(g-h)] S5 30k
Ni-Bi,Os], 300 W Xe }T (4>400 nm ) S [ CO: 6.2. CHy: 1.9 [62]
Ni-Bi,0,S 300 W Xe 9T (k3% ) ALY CH4: 7542 (1.5h) [63]
Fe,Bi, ,0; 300 W Xe 4T aic CO: 30.06 [64]
Sn-BiOBr 300 W Xe 4T aiC CO: 165.6, CH,: 4.7 [65]
Ce-BiOBr 300 W Xe 4T A CO: 50.9 (uL/h) [66]
Co-BiOBr-0.5 300 W Xe %I (A=420 nm) AW (KD Co: 11.71 [67]
Sm**/Tm**-BiVO, 300 W Xe 4T S CO: 5.082, CH,: 1.257 [68]
S-Bi, WO, 500 W Xe iIOGAT 1.5 AM KIH CHy: 1.22 [69]
1-Bi,0,S 300 W Xe 4T ST CO: 2.60, CH,: 53.35 [70]
F-Bi,M0Os 300 W Xe 4T il CO: 5.6 [71]
Bi,0sBrl 300 W Xe %I (2>400 nm ) AT CO: 22.85, CHy: 2.13 [72]
w(SiW,)8%-Bi, WO 300 W Xe 4T aic CO: 16.2 [73]
w(SiW,2)8%-BiOBr 300 W Xe T S Co: 21

DCO, i i Na,CO; Fl HySO, miiG 5] ; QIRGHER (W) : VOK) : (EZEERH=3 : 2 : 1), BRMAELFIS, BmMA=2.2-8
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PR BOOE T A BN Besh, B2
A B AR I 5 A AR AR L, N T ST R A
$eim 1 COy BYMERHBE J1 5 T Rl 1 52 BEL it 5 307 T ik

Xt (SFLPs ), & I CO, MG fkaE 111, AFoE H AT
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Rk ( POMs ) SiW, $B4%7F Bi,WO:( BWO ) 1, Siw,
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Table 2 Photocatalytic activity of Bi-based heterojunctions
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