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Statement of the problem: Dye-sensitized solar cells (DSSCs) are a promising technology owing to their high-power conversion
efficiencies (PCEs) under room light conditions and low manufacturing cost with respect to conventional silicon solar cells.
Nowadays, the internet of things (IoT) is attracting worldwide technological interest because it delineates associations between
various small devices. However, the problems related to power these devices have become significant. Among the several
power supply systems, indoor DSSCs will be the most promising for a continuous power supply to IoT devices. In the literature,
only a few studies have been reported about the performance of liquid-state DSSCs using iodide electrolytes under room-light
conditions. Since relatively few electrons are excited, the recombination of the excited electrons with electrolytes strongly
affects the open circuit voltage (Voc) of the DSSCs. In addition, because of the notable decrease in excited holes, less iodide
will be required to minimize the holes. These two effects significantly decrease the performance of DSSCs under room light
illumination.

Methodology: To solve these problems, in this study, new nanocomposite electrolytes (NCEs) were prepared by mixing various
metal oxides nanofillers (NFs) and cobalt poly (vinylidene fluoride-co-hexafluoropropylene) polymer gel electrolytes (PGEs).
These NCEs were utilized to fabricate the quasi-solid-state DSSCs (QS-DSSCs). The performance of QS-DSSCs using MK-2
dye under 200 lux was studied and compared.

Findings: The PCE (20.11%) of the QS-DSSCs using 4 wt% ZnO NFs was higher than those of the liquid version (18.91%) and
other DSSCs. This was mainly due to the decrease in the capacitance and increase in the recombination resistance of the QS-
DSSCs using ZnO NFs that contributed to the high Voc of the related DSSC. This cell showed stable, long-term PCE at room
temperature (~1000 h).

Conclusion: The ZnO/PVDF-HFP NCEs were proven to be efficient and stable for preparing high-performance indoor QS-
DSSCs.
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