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Fig. 1 SEM images of surface (a ~c) and cross-section (d) of the polyaniline/graphite composite counter electrode ( graphite content of

10% ) films

Table 1 Performance parameters of the DSSCs based on different graphite content composite counter electrodes

Graphite content Ve J.. R, R, Th
Counter electrode FF n(% )

(wt% ) (V) (mA-em™?) (Q-cm?) (Q-cm?) (ms)
Pt 0 0.719 24.30 0. 40 6.93 0.29 3.40 59. 69
PANI 0 0.715 19.99 0.36 5.16 3.85 7.46 53.23
PANI/ Graphite 1 0.728 21.31 0.35 5.41 2.11 6.91 54.57
PANI/ Graphite 3 0.728 26. 11 0.32 5.97 2.99 4.70 57.89
PANI/ Graphite 5 0.721 21.83 0.37 5.85 3.21 4.45 63. 62
PANI/Graphite 7 0.736 23.39 0.35 6. 00 3.01 4.26 73.48
PANI/ Graphite 9 0. 741 25.26 0.39 7.25 3.11 3.85 83. 04
PANI/ Graphite 10 0.761 25.54 0.44 8.50 3.60 3.73 85.07
PANI/ Graphite 15 0.766 27.36 0.38 8.05 5.57 5.14 65.96
PANI/ Graphite 20 0.756 24.44 0.42 7.73 4.22 4.06 57.89
PANI/Graphite 25 0. 730 21.84 0.43 6.77 2.99 4.36 51.56
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Fig. 2 J-V curves of DSSCs assembles with different counter

electrodes
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Fig. 3 J-V curves of DSSCs using different counter electrodes

in dark
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irradiation from counter electrodes surface
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Fig. 5 Absorption spectra  of different graphite content

composite counter electrodes
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Fig. 6 J-V curves of DSSCs using different counter electrodes

under irradiation from counter electrode surface
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Fig. 7 Cyclic voltammograms of different counter electrodes
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Preparation and Performance of Polyaniline/Graphite Composite

Counter Electrodes for Dye-sensitized Solar Cells

Yu-tian Ding” , Xing-ji Shang, Jing Wang, Yong Hu, Zeng-ming Zhang, Rong-yan Xie
( State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials , Lanzhou University of Technology, Lanzhou 730050)

Abstract The aim of this study is to balance the conductive properties with catalytic activity of the counter
electrodes effectively and to resolve the complexity of production process. Using a kind of network conductive
polyaniline as the catalyst and graphite filler as the conductive material , by means of screen printing the
mixture of the two components on the FTO surface the polyaniline/graphite composite counter electrodes were
fabricated successfully. The structure and catalytic and conductive characteristics of the electrodes were
investigated with the scanning electron microscopy (SEM) , cyclic voltammetry (CV) and electrochemical
impedance spectroscopy ( EIS). According to the SEM results, the network structure of conducting polyaniline
still exists in the composite. The addition of graphite fills the space of the polyaniline matrix effectively. Based
on the same original catalytic activity,the electrical conductivity of the counter electrode has been enhanced.
With the aid of CV and EIS, the catalytic and conductive characteristics of the composite counter electrode
were speculated. Tests on the photoelectric performance of the DSSCs with the composite counter electrodes
show that when the graphite mass fraction reaches 10% , the dye-sensitized solar cell (DSSC) based on the
polyaniline/graphite composite counter electrode may have the photoelectric conversion efficiency of 8. 5% . It
is 123% of the efficiency with traditional Pt electrode under the same conditions.

Keywords Dye-sensitized solar cells, Counter electrode, Polyaniline, Mesh porous structure
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