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Abstract: The ITO/Cabon Nano Tube (CNT) nano composites were deposited by nano cluster deposition

(ITO) and arc discharge deposition (CNT) on glass substrates. The structural, optical and photovoltaic

performance of ITO/CNT nano composites as a counter electrode of dye-sensitized solar—cells (DSSCs)
such films were investigated. At low temperature below 250°C, the ITO films deposited on CNT. The
ITO/CNT nano composit showed a good optical and electrical property for the counter electrode of

DSSCs. When the as-prepared ITO/CNT nano composites are used for the counter electrodes, the
photovoltaic parameters are Voc =069V, Jsc=5.69 mA/crnZ, FF=0.32, and 1n=0.53%. The ITO/CNT nano
composites showed the possibility for the counter electrode applications of DSSCs.
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Fig. 1. Schematic diagram of the NCD method of ITO
film growth, and the detailed NCD process occurring at
the showerhead.

Samples

Graphite
rod (#)

OC arc
discharge
power

source Graphite

rod (-)

Vacuum

pump

Fig. 2. Schematic diagram of the arc discharge deposition
method of CNT film growth.
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Fig. 3. XRD patterns of the ITO/CNT nano composite as
a function of ITO thickness.

Fig. 4. The cross sectional SEM images of ITO coating
on CNT. (a) CNT/ITO nano composite, (b) ITO thin film
on glass substrate.
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Fig. 5. Optical transmittance spectra of various thickness
ITO/CNT nano composite.
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Fig. 6. The current density-voltage relationship (I-V
curve) for various counter electrodes in DSSCs.

Table 1. Photovoltaic parameters of DSSCs with various
counter electrode.™

3 Voc n
Counter electrode (mi?ccmz) W) FF %)
CNT/FTO/Glass 9.82 0.68 0.21 1.39
ITO/%III;SZFTO/ 6.36 0.65 0.14 0.32
ITO/CNT/Glass 5.69 0.69 0.32 0.53
Pt/FTO/Glass 9.97 0.70 0.64 4.49
FTO/Glass 1.41 0.45 0.06 0.04
[a] Jsc: Short-circuit current density; Voc: Open-circuit
voltage; FF: Fill factor; n° energy conversion
efficiency.
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