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Research Progress on Dye-Sensitized Solar Cells TiO, Photoanodes
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Abstract Dye-sensitized solar cells (DSSC) are one of the ways to effectively utilize solar energy because of their
characteristics of simple preparation process and low cost. The composition, structure and working principle of dye-
sensitized solar cells are briefly introduced. The TiO, photoanode material, as an important part of dye-sensitized solar
cells, is introduced in detail. The current research results of TiO, electrode are summarized, and the influence of TiO,

photoanode material modification on DSSC performance is analyzed. At the same time, the future development direction

of T10, photoanode is prospected.
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Fig. 1 Band structure of wide bandgap semiconductors'""’
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Fig. 2 Optimization and modification of TiO,photoanodes in recent years
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Fig. 3 Several improved microstructure SEM diagrams. (a) One-dimensional structure’”; (b) two-dimensional and three-dimensional

structure'™; (¢) zero-dimensional structure'
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Fig. 4 Different composite structures. (a) Bilayer structure;

(b) core-shell structure; (c) hollow microsphere structure;

(d) parallel structure
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Fig. 5 Schematic diagram of the action of the barrier layer
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Table 1 Conversion efficiency table of each photoanode research in recent years

Researcher Film making method Modification method PCE /% Year
Yang et al. " Hydrothermal method TiO,NWs 5.26 2020
Shi e al. Hydrothermal method TNT 1.37 2017
Leietal ™" Hydrothermal method TiO,NSs 6.66 2014
Liuetal " Hydrothermal method AHHT 6.13 2019
Yang et al. ' Alkaline hydrothermal method TiO, HMSs NSs 5.97 2017
Bae et al. """ Sol-gel method Ultrasonic treatment 3.35 2022
Geetal. " Hydrothermal method TNA 8.34 2021
Cao et al. " Anodization ,Screen printing TNT composite TiO,NPs 6.43 2013
Yang et al. *" Electrospinning TiO,NFs composite ZnO NPs 6. 54 2017
Yeetal ' Template assist method Sn0,/TiO,composite HSs 8.43 2020
Wei et al. " Electrospinning Sn0,/TiO,composite NW's 8.3 2021
Irfan et al. **" Sol-gel method Fe ion irradiation 3.26 2022
Feng ez al. " Hydrothermal steam induces crystallization Zn atom doping 8.18 2019
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