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Research Progress on Quasi-Solid-State Electrolytes

of Dye-Sensitized Solar Cells
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Abstract: Dye-sensitized solar cells (DSSC) have received significant attention on account of their low cost, cleanliness,
and high photoelectric conversion efficiency. As an important component of DSSC, electrolyte has a great influence on the
stability, charge transport and dye regeneration of DSSC. At present, the high photovoltaic conversion efficiency from liquid
electrolyte-based DSSC has exceeded 14%, but they are suffering from some questions, such as the evaporation of the organ-
ic solvents, difficult sealing and short life span of devices. Therefore, the device stability and long-term durability are still
one of the key issues in the commercial application of liquid electrolyte based DSSCs. To solve these issues, the quasi-solid-
state electrolytes as efficient solutions are developed. In this review, the performance, advantages and disadvantages of liquid
electrolyte, quasi-solid-state electrolyte and solid-state electrolyte are summarized. With special focus on the performance of
the quasi-solid-state electrolytes in DSSCs, the applications of reversibility/irreversibility electrolytes have been reviewed and
discussed. Furthermore, the benefits, challenges and potential utility of quasi-solid-state electrolytes for use in DSSCs are al-
so assessed.
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Fig. 1 Structure of dye-sensitized solar cell
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Fig. 2 Preparation of low molecule mass organogelaters based gel electro-

lytes and fabrication of quasi-solid-state dye-sensitized solar cell
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Table 1 Efficiencies of quasi-solid-state DSSCs based on the low

molecular gel electrolytes

Low molecular gel electrolytes Efficiency Ref.
Amino acids/MPN 5.91% [29]
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Fig. 5 Molecular structure of PVDF-HFP (a), PS (b) and PEO (c¢)
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Table 2 Efficiencies of quasi-solid-state DSSCs based on the

thermoplastic polymer gel electrolytes

Thermoplastic polymer gel electrolytes  Efficiency Ref.
PVDF-HFP/MPN 6.7% [40]
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PVDF/PEO/Ti0O,/MPN 8.91% [49]
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Table 3 Efficiencies of quasi-solid-state DSSCs based on the

thermosetting polymer gel electrolytes

Thermosetting polymer gel electrolytes Efficiency Ref.
PVDF-HFP/ACN 8.35% [55]
PAA/Gel/PANI/ACN 6.94% [57]
P(VA-co-MMA)/ACN 9.40% [59]
MMA/HDDA/ACN/VN 10.6% [27]
Graphene/PAA/PEG/ACN 9.1% [62]
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