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Abstract: TiO2 films with Pt distributing in bottom layer(PT) or uniformly(PP) were prepared by

a sol-gel method through alternate dip-coating process. The photoelectrochemical behaviors of the

films were measured by a three-electrode system, and the dye-sensitized solar cells (DSSC) with these

films as anodes were assembled to investigate the photoelectric conversion capacities. The results show

that the photocurrent of PT film is higher than that of TT and more enlarged by ethanol addition

into the electrolyte as the holes’ capture agent. The above phenomena can be explained based on

the separation of photogenerated carriers and photoholes’ accumulation in the surface layer. Due to

photoholes’ accumulating in the surface, the excited electrons can transfer to TiO2 film more easily.

The short-circuit Isc and the open-potential Voc are increased obviously.
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Table 1 Dip-coating orders of TiO2 films with

different Pt distributions

TT 8-layer TiO2 film

PT 4-layer Pt-TiO2 film 4-layer TiO2 film

PP 8-layer Pt-TiO2 film

2.2 DSSC �\s
DSSC H�;KvQ [11]: �N�%BP,J�bp(og 80◦C, /��wg N719 kH�
St�M��F;��J�Mq"1�
i N719HOk

TiO2 �Nz_
z{J� 0.05mol/L I2 D 0.5mol/L

KI k
it���z_8� H2PtCl6·6H2O s{F[�ig [12], %Hik DSSC kE[� 1cm×1cm.

2.3 q*����NJ,wZ8�zz_-O<�4�N0^;58�Q�z{�M�H�q,Wh
S�k5z:DXk

|F��mX (LSV). 5&� 4W ^;l�(D�
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S1k2�
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8� CHI660A ezOo*j5 (~<EK�a-�) <| DSSC k�=z: Isc D�=zs Voc.�55&� 45mW k	5�_3 (zs 3V, z:
15mA, φ=10mm).
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Fig. 1 LSV curves of TT, PT and PP films

7 2 yN�M TT � PT � PP j4y9
Fig. 2 Photocurrents of TT, PT and PP films
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Fig. 3 Photocurrents of TT, PT and PP films while

ethanol as holes’ capture agent

3.3 n�X1A DSSC ��%�$ Isc8 4��58�Q DSSCk�=z: Isc  v
�58�Q� PT �NY ! TT �N�%f[Jk DSSC �=z: Isc W 26.1µA 4kg 43.0µA, 4k4 64.8%, � PP �Nf[Jk DSSC �=z:

Isc g_�� 6.5µA.

3.4 n�X1A DSSC ��%�P Voc8 5 ��58�Q DSSC k�=zs Voc. W
DSSC k�=zs Voc �B�n� PP �Nf[Jk DSSC k�=zs Voc � 5mV, _! TT �Nk�=zs�� PT �N2Y
��=zs Voc W TT�Nk 24mV 4kg 58mV, 4k4 141.7%.

7 4 �47�P DSSC j�<y9 Isc

Fig. 4 Short-currents Isc of DSSC with white light

irradiation

7 5 �47�P DSSC j�<yr Voc

Fig. 5 Open-potentials of DSSC with white light

irradiation
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