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ABSTRACT

Dye-sensitized solar cells are a good option for producing renewable energy based on
converting sunlight into electrical energy. To facilitate the commercialization of this
technology, it can be effective to replace expensive parts and reduce the recombination
phenomenon. For this purpose, two parts of the semiconductor and the counter
electrode were investigated. Semiconductors are used in the photoanode preparation
and receive the electron produced by the dye excitation. In this research, two
semiconductors, ZnO and Na-doped TiO, are selected, and their performance is
compared with that of titanium dioxide. Two organometallic dyes with two different
electron acceptor groupswere prepared as sensitizers. The highest yield was obtained
in the presence of organic dye containing cyanoacrylic acid and Na-doped TiOz2, equal
t0 6.27 %. Platinum as the counter electrode is an expensive part of dye-sensitized solar
cells. Graphene oxide, its hybrid, and its composite with MoS2 were investigated to
replace platinum. Graphene oxide has weak electrocatalytic properties, which can be
solved by using MoSz. The highest yield was obtained in organic dye containing
cyanoacrylic acid, MoS2/GO composite, and Na-doped TiOz, equivalent to 6.03 %. The
results illustrated that MoS2/GO can be used instead of platinum.
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Table 1: Photovoltaic properties of DSSCs in the in the presence of different semiconductors.

Photoanode Counter electrode JSC (mAcm?) Voc (V) FF (%) n (%)
Pt 0.69 3.29

TiO, 7.35 0.65 12)

1 Zno Pt 6.38 0.65 0.50 2.07 e
Na-doped TiO, Pt 7.44 0.67 0.67 3.34 Sy

TiO, Pt 13.31 0.66 071 6.23 12)

2 Zno Pt 12.49 0.63 0.60 472 .
Na-doped TiO, Pt 13.60 0.65 0.71 6.27 study
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Table 2: Photovoltaic properties of DSSCs in the in the presence of different counter electrode.

Counter electrode: GO

TiO; 2.81 0.49 0.56 0.77

1 Zn0O 2.09 0.51 0.50 0.53
Na-doped TiO, 3.08 0.52 0.61 0.97

TiO; 7.49 0.59 0.61 2.69

2 ZnO 6.50 0.51 0.55 1.83
Na-doped TiO, 7.96 0.57 0.63 2.86

Counter electrode: GO/MoS, nanohybrid

TiO; 6.82 0.65 0.66 2.92

1 ZnO 6.11 0.61 0.50 1.86
Na-doped TiO, 7.06 0.66 0.65 3.03

TiO; 13.08 0.64 0.69 5.77

2 Zn0O 12.10 0.60 0.60 4.35
Na-doped TiO; 13.32 0.64 0.69 5.89

Counter electrode: GO/Mo0S, nanocomposite

TiO, 7.09 0.68 0.65 3.14
1 ZnO 6.22 0.64 0.50 1.99
Na-doped TiO, 7.25 0.66 0.66 3.16
TiO, 13.18 0.65 0.70 5.99
2 ZnO 12.34 0.61 0.60 5.42
Na-doped TiO, 13.48 0.64 0.70 6.03
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Figure 3: Photocurrent-photovoltage curve of DSSCs in the in the presence of different counter electrode.
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Figure 3: Continue.
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