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ABSTRACT

In this study, ZnO dye-sensitized solar cells (ZnO DSSCs) with different thickness of
NiO thin films coated in photo-electrode and counter-electrode were investigated. NiO thin films
were prepared by thermal evaporation of NiO onto FTO glass substrate. The films were
characterized by field-emission scanning electron microscopy, UV-visible spectroscopy and
Rutherford backscattering spectrometry. The general structures of DSSCs were FTO/ZnO as a
photo-electrode, Eosin Y as a dye sensitizer, iodine/iodide solution as an electrolyte and Pt/FTO
as a counter-electrode. For the photo-electrode, NiO thin films were coated on ZnO with 0.2, 0.6,
1.1 and 2.2 mg to form a barrier layer which corresponding to 8.4, 10.4, 12.9 and 18.4 nm,
respectively. For the counter-electrode, NiO thin films were coated on FTO glass with 5.4, 10.8,
16.2 and 21.6 mg in order to increase a surface-to-volume ratio which corresponding to 34.5,
61.6, 88.7 and 115.8 nm, respectively. The photoconversion efficiency of ZnO DSSCs was
measured under illumination of stimulated sunlight obtained from solar simulator with the radiant
power of 100 mW/cm’. It was found that ZnO DSSCs coated with 10.4 nm of NiO in photo-
electrode and 61.6 nm of NiO in counter-electrode exhibited the highest photoconversion
efficiency of 1.00% and 0.92%, respectively. The enhancement of photoconversion efficiency

with NiO coating may be explained by decreasing of charge recombination in photo-electrode



and increasing of active surface area in counter-electrode. Moreover, DSSC with the optimal

conditions of photo-counter-electrode was also investigated.



