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Abstract: Dye sensitized solar cells were fabricated with bipyridine ruthenium dye TG6 as photo sensitizer. The photovoltaic per-

formance was further optimized using chenodeoxycholic acid (CDCA) as co-adsorbent during fabrication process. The results show

than an optimized photoelectric conversion efficiency of 4.64%, which is an increment of 23% with respect to homogeneous without

co-adsorbent was achieved when the concentration of TG6 and CDCA was selected as 10 mmol/L and 0.3 mmol/L, respectively. The

electrochemical impedance analysis showed that the charge resistance between dye/titanium dioxide/electrolyte interface is significant

enhanced by nearly 50% with assistant of CDCA, thus effectively improved photogenerated electron lifetime and suppressed recombi-

nation process.
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Fig. 1 Molecular structures of TG6 and CDCA
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Fig. 2 SEM images of titanium dioxide films before treatment
(a) and after treatment (b) with titanium tetrachloride
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Fig. 3 Absorption spectra of TG6 adsorbed onto titanium diox-
ide film(Normalized) and in DMSO/ethanol solution
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Tab. 1 Influence of dye-sensitized solar cells based on TG6
co-adsorbed with different concentration of CDCA

ccpca)/ Jse/ VoV i /%
(mmol -L™1) (mA -cm™?)

0 8.03 668 0.70 377

8.19 675 0.68 3.97

10 9.92 677 0.69 4.64

15 9.17 670 0.70 433
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Z R 8.03 mA/ecm? $Erm 2 T 8.19 mA/em?, ik E
HE—25 8T 4 10 mmol/L I, Hi i 25 i i3k — B 32 T,
XA HEAE T CDCA 5% 4 W B A5 4 kL TG6 71
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Fig. 4 Photovoltaic performance curves of dye-sensitized
solar cells based on TG6 co-adsorbed with different
concentration of CDCA
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Fig. 5 Nyquist plots (a) and Bode plots (b) of devices with bias
voltage set as —650 mV in the dark
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