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Abstract: In this study, we have fabricated the dye sensitized solar cell (DSSC) composed by a

transparent conductive oxide (TCO), a nanocrystalline semiconductor film usually TiO., a sensitizer

adsorbed on the surface of the semiconductor, an electrolyte containing a redox mediator and a counter

electrode. The TiO: nanopowder was prepared by sol-gel methode. The HCl (hydrochloric acid) and

TBAOH (Tetrabutyl amonium hydroxide) was added for improving the catalyst and distributed properties

of TiO2 nanopowder. Ammonium hydroixde was added in order to control the morphology and size of

TiO2 nano crystal. A TiO; paste for

working electrode

was prepared with the addition of HPC

(hydroxypropyl cellulos) used as a binder of which volume was controled as 1.3, 1.5, 1.7, and 2.0%. The
measured -V curves of assembled DSSC showed that the cell with 1.7% HPC binder had the best

efficiency of 6.79%.
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Fig. 1. XRD peak of sol-gel method TiO:.
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Fig. 2. FE-SEM image of the TiO: electrodes with
different HPC content (a) HPC 1.3%, (b) HPC 1.5%, (c)
HPC 1.7%, and (d) HPC 2.0%.

Table 1. BET data of TiO: film with HPC volume.

Total surface Total pore .
Sample area (BET) volume Pore size
(m’g™") (em’g ™) (nm)
1.3% 176.07 0.2943 6.68
1.5% 187.45 0.3149 6.72
1.7% 201.96 0.2948 5.84
2.0% 192.32 0.2962 6.34
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Fig. 3. Photocurrent density-voltage curve of HPC
volume 1.3, 1.5, 1.7, and 2.0%.

Table 2. DSSC I-V result of TiO: film with HPC
volume.

Fill Efficiency

Sample Ve (V «(mA/cm?

ampie (V) Ju o) factor(%) (%)
1.3% 0.706 14.03 64.17 6.36
1.5% 0.703 16.18 58.11 6.61
1.7% 0.685 15.49 63.93 6.79
2.0% 0.704 14.68 62.90 6.51
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