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Abstract

This research aims to prepare and study structure — properties of electrospun poly(vinylidene fluoride-
hexafluoropropylene) (PVAF-HFP) nanocomposite for used on a gel electrolyte in dye-sensitized
solar cell. The effects of electrospining conditions (polymer concentration, applied voltage) and
La,O, content on morphology and properties of the electrospun fibers, i.e. morphology, crystallinity
porosity, electrolyte uptake, electrolyte leakage and ion conductivity were investigated in this study.
The results showed that the PVAF-HFP nanofiber could be successfully prepared by the
electrospinning process. The average fiber diameter of electrospun PVAF-HFP increased with
increasing polymer concentration and not significantly changed when the applied voltage was
increased from 10 kV to 14 kV. However the fiber diameter was increased when the fiber was
prepared by using the voltage of 16 kV. Porosity and electrolyte uptake of the electrospun PVdF-
HFP were higher than those the cast film. Electrolyte leakage of the electrospun also decreased with
increasing the applied voltage. An incorporation of 2 — 10 wt. % of La,O, nanoparticles into the
polymer did not significantly affect the average fiber diameter, PVdF-HFP structure, porosity and
electrolyte leakage of the electrospun composites. However, by adding 10 wt. % of the filler,
electrolyte uptake increased and ion conductivity value of the composite gel polymer electrolyte

was raised from 1.20x10” S/em to 1.43x10” S/em. Change in power conversion efficiency of the



dye-sensitized solar cell containing the electrospun fiber is a gel electrolyte, with time was slower

than that of the cells containing either liquid electrolyte or the dense film.

Keywords: Dye-sensitized solar cell/Electrolyte/Electrospinning/La,O,/Nanoparticle/

Poly(vinylidene fluoride-hexafluoropropylene)



