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Abstract; Dye-sensitized solar cells (DSSCs) and perovskite solar cells (PSCs) are the research focuses
at present in the field of solar cells. However, the commonly used counter electrodes (CEs) in these
two solar cells, such as Pt and Au, are rare and expensive, they are not suitable for mass production.
Low-cost and abundant carbon-based materials can substitute Pt and Au in DSSCs and PSCs as CEs,
showing gradually approaching or even higher photoelectric conversion efficiency and suggesting a
bright future. The structure and electrochemical properties of carbon-based materials as well as the
photovoltaic performances as CEs were reviewed in this paper. The recent advances achieved by car-
bon-based CEs were highlighted, and the limitations and unsettled problems in present researches
were also pointed out, and finally, the possible directions for further research were discussed.
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Fig. 1 Planar (a) and side view (b) molecule structures of functionalized graphene sheets

Green and yellow region are defects. Atom colors; oxygen (red), carbon (grey) and hydrogen (white)[23]
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Table 1 Deposition techniques and performance of carbon-based CEs for DSSCs in the article
Entry CE material Deposition technique Fill factor/ % Efficiency/ % Reference
1 Graphite — 62 6.20 [13]
2 HEG Tap-casting 47 3.61 [20]
3 DF-rGO-film Spray-coating - 6.21 [23]
4 GN/ZnO nanorod Spin-coating 67 8.12 [24]
5 MWCNT CVD 67 9.05 [26]
6 CNT Screen-printing 69 8.03 [27]
7 CNT CcVD 73 10. 4 [27]
8 HPC Doctor blade 65 7.22 [28]
9 Graphite fiber/PEDOT Spin-coating 69 8.05 [40]
10 N-HCMSC — 78 8.76 [43]
11 N-GNR — 72 8.57 [44]
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