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ABSTRACT

In this research, ZnO and Platinum nanoparticles were synthesized by sparking
process, to be used as dye sensitized solar cells. The surface morphology and film
thickness were characterized by field emission scanning electron microscopy (FE-SEM)
and the crystal structure was investigated by X-ray diffractrometry (XRD). The obtained
ZnO by sparking process exhibits a nanoparticles which having average diameter about
of 20 — 25 nm. It was found that the ZnO by sparking process showing ZnO films is rather
rough and small particle in size. In platinum part, it was found that the surface
morphology of the sparking Platinum films showed platinum nanoparticle leading to
higher roughness. The platinum films transform to platinum nanoparticles when

temperature annealed increases.

For dye sensitized solar cell (DSSC) application, the structures of DSSCs consist 3
components based on ZnO photoelectrode, Electrolyte and Platinum counterelectrode.
Modification of ZnO photoelectrode as the double layer of photoelectrode in dye
sensitized solar cells using a ZnO nanoparticles was prepared by sparking process. The
ZnO nanoparticles were prepared by vary number of sparking cycles at 100, 150, 200,
250 and 300 cycles as under layer and screened ZnO nanopowder as upper layer. The

power conversion efficiency of DSSCs showed the best condition at 2.20% for sparking



200 cycles to double layer. Compared with the 1.70% of the reference photoelectrode
prepared by screening single layer photoelectrode. The improvement of power conversion
efficiency of the DSSC with the double layer ZnO photoelectrode explained by increasing
of the active surface area to increasing of dye absorption, decreasing of charge transfer
resistance, which also results increasing of short circuit current density. Moreover, the
improvement of power conversion efficiency could be explained by effect of increasing
of light scattering to increasing light harvesting in photoelectrode. The platinum
counterelectrode in dye sensitized solar cells using a platinum nanoparticles prepared by
sparking process. The platinum nanoparticles prepared by sparking process by varying
number of sparking cycles at 5, 15, 25, 35, 50 and 100 cycles. The power conversion
efficiency of DSSCs showed the best condition at 2.13% for sparking platinum 15 cycles.
The improvement of power conversion efficiency of the DSSC explain by to effect of
increasing of the active surface area, decreasing of charge transfer resistance which also
results increasing of short circuit current density. Moreover, the improvement of power
conversion efficiency could be explained by diffusion-limited photocurrent (Jp)
parameter in electrolyte by increasing of catalytic activity of the platinum film for the

reduction reaction of electrolyte.

Finally, the double layer photoelectrode and platinum nanoparticles
counterelectrode by sparking process were development. From results by used 250
sparking cycles of ZnO double layer and 15 sparking cycles of platinum to DSSCs
application showed the highest power conversion efficiency of 2.53%. So, the double-
layer in photoelectrode and Platinum nanoparticles films in counterelectrode has strongly
effect on the short circuit current density. The increasing of short circuit current density
is caused by the increasing of the active surface area, effect of light scattering and dye
adsorption. Therefore, ZnO and Platinum nanoparticles prepared by sparking process can

be an alternative photoelectrode and counterelectrode for ZnO DSSCs



