B4 BE 11 M T L 1k 2% & (i Vol.24 No.11
2008 4£ 11 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 1900~1906

R E i T R KPHBE Rt e R BE VIR S

ok REKRY OERKR ZEYR OKAEW
(RELBRARMMAELERET FHFRFHFHEAZHFRTH RN 362021)

TEE . 76 ER/BE R (HNOyHAC) M 7K W P 43 I A - Zbe BE 2R R 2 41 (DBS) . 175 ot 3k — F BL IR K 25 (CTAB) i il 20 S5 AN [R] 2%
TR 2 THT 9% P ) DR K Sk B 19 DU L T TR AT A R AR VA Y o K ARG T AN THO, , T A 2 A e R Ak R BE B HL b (DSSC), JE
XRD SEM 1 UV-Vis X 44 TiO, BT RAE , IF X DSSC #4756 i -0 i (1-V) it 2 0 0 38, BIF 90 17 AN (] 26 7Y (4% 3% 110 P
FRUAS ) e B2 1Y) CTAB XF DSSC ot o Ve RE Y 52 ) 45 3 0 A BH B 7 R 3 HE 7 CTAB W& &5 T DSSC ok e Pk RE | i i A
B B 73 1A 5 4 550 DBS AR B8 3% 181 1 ) 3 20 I, DSSC A6 HL PR BB R T AR, BT CTAB e R3S 0, 0 it 11 ' v 1 B
FEPE A R, M 00=0.08 mol- L™ B | DSSC 1156 L AL AR I 0 5.76%,  HEAS TS i 2% 11 1% 14 700 1l 28 19 40 i TiO, T 412511
DSSC 16 HL AL OB = T 29 18% .,

KW QR R AE LM ; TiO,; R TER]; AKHIE
FESES: 0614.41°1; TM914.42 SCERARIRAD: A XEHS: 1001-4861(2008)11-1900-07

Effect of Surfactant on Photoelectric Properties of Dye-sensitized Solar Cell
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Abstract: Three different TiO, precursors were obtained by hydrolyzing tetrabutyl titanate in nitric acid/acetic acid
(HNOyHACc) solutions containing sodium dodecyl benzene sulfonate(DBS), cetyltrimethylammonium bromide(CTAB)
or Tween20, and then nano-crystal TiO, were prepared from the precursors by hydrothermal method and
characterized by XRD, UV-Vis and SEM. The nano-crystal TiO,films covered with dye N3 (cis-[(dcbH,),Ru(SCN),])
were assembled with electrolyte and the counter electrode to form dye-sensitized solar cells(DSSC). The influences of
surfactants and concentration of CTAB on the photoelectric properties of the DSSC were investigated by testing the I-
V curves of the DSSC. The results show that the photoelectric performance of the DSSC is improved by adding
cationic surfactant of CTAB, however, it becomes poorer by adding anionic surfactant of DBS and nonionic surfactant
of Tween 20. With the increase of the concentration of CTAB, the photoelectric performance of the DSSC is improved
at first, and then decreased. The highest photoelectric conversion efficiency of 5.76% with the concentration of

CTAB of 0.08 mol - L™ is 18% hingher than that of DSSC without adding any surfactant.
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Fig.2  Absorption spectra of dye sensitized

nano-crystalline TiO, films electrodes
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Table 1 Effect of the surfactant on the photoelectric performance of DSSC

Surfactant Vil V Jo ! (mA-cm?™) FF n!l %
DBS(a) 0.71 9.53 0.53 3.57
Tween20(b) 0.74 11.33 0.57 4.85
None(c) 0.74 12.53 0.55 5.10
CTAB(d) 0.74 13.30 0.56 5.51
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Table 2 Effect of CTAB concentration on the content of anatase and rutile

cep / (mol - L) 0 0.01 0.05 0.08 0.1
XA 0.722 0.752 0.768 0.816 0.836
XR 0.278 0.248 0.232 0.184 0.164
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Table 3 Effect of CTAB concentration on the photoelectric performance of DSSC

cen / (mol - L) Vol V Jo ! (mA-cm?) FF n/l %

0 0.74 12.53 0.55 5.10

0.01 0.74 13.23 0.55 5.37

0.05 0.75 13.55 0.56 5.64

0.08 0.75 13.85 0.56 5.76

0.10 0.74 13.30 0.56 5.51
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