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ABSTRACT

Dyf: Sensitized Solar Cell (DSSC) belong to third generation of photovoltaic technology
which uses dye anchored on a semiconductor material to absorb light and separate charges
and - semiconductor material to transport the charges. The ability of the dye and
semiconductor to perform these tasks is one of the determining factor for the overall
performance of DSSCs. The aim of this study was to investigate the potential of different
Zn0 _p?gnqgt}fpgmge photo-anodes sensitized with F{l‘rﬁhd'dbl-c':ﬁdc_:&ﬂli_zithll_rdzﬁ_&;gs.-by
analyzing the optical characteristics of the films and the performance of the assembled
DSSCs: The working electrodes {photo-anodes) were made of ZnO nanoparticles (NPs) of
mean diameter of 36.394 nm, Long ZnO nanowires (NWs) of mean diameter of
60.587 nm and length of 22.027 pm and Long-branched ZnO NWs with branches of
mean diameter of 36.881 nm and length 3.475 pm. The photo-anode materials were
deposited on FTO-TCO glass substrate. Optical characterization showed that Long-
branched ZnO NWs had maximum transmittance of 30.32% at 618 nm, Long ZnO NWs
had 39.12% at 563 nm and ZnO NPs film had 69.82% at 629 nm. This shows a decrease in
transmittance with increase in thickness of the films. SCOUT software fit parameters were
used to calculate absorption coefficient (o) and band gap energy (Eg) by use of Beer

Lambert equation a = 2.303% and Tauc relation ahv = A(hv — Eg)". The films had wide

Eg of 3.35 ¢V, 3.33 eV and 3.10 €V for ZnO NPs, Long ZnO NWs and Long-branched
7nO NWs respectively. Absorbance spectra of anthocyanin dye from Mulberries,
chlorophyll dye from Spinach leaves and a dye blend in the ratio 1:1 were obtained and the
result analyzed. Blended dye had better absorption features and its Full Width at Half
Maximum (FWHM) was 117.46 nm compared to 70.195 nm and 74.989 nm for
anthocyanin and chlorophyll respectively. The blended dye also had three absorption peaks
one (the highest) at UV-light zone (363 nm) and two at VIS-light zone (at 523 nm and 676
nm) compared to two peaks each for anthocyanin and chlorophyll. [-V characterization
showed the best performing DSSC to be Long-branched ZnO NWs sensitized with blended
dye which had Open Circuit Voltage (Vo) of 358.87mV, Short Circuit Current
(Isc) of 2.155 mA and Efficiency (n) of 0.7260%. The least performing DSSC was from
7n0 NPs sensitized with chlorophyll dye with Open Circuit Voltage of 319.52 mV, Short

Circuit Current of 1.280 mA and Efficiency of 0.3027%.



