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Abstract: Narrow band gap semiconductor materials were composited to a photoanode to improve its
light response characteristics and the photoelectric conversion properties of dye-sensitized solar cells
(DSSCs). The citric acid gel method was used to prepare the CoAl; O, nanopowders and the X-ray dif-
fraction spectra were utilized to analyze the effect of roasting temperature on crystal structures and
particle sizes. Then, the surface morphology of CoAl; O, was observed by transmission electron mi-
crocopy, the absorbances of CoAl,O; nanopowders and CoAl,O,/TiO, porous composite films were
tested by UV-visible absorption spectroscopy and the band gaps of CoAl; O, nanopowders were calcu-
lated. By using CoAl,O,/TiO, composite films as the photoanode, the DSSC was prepared. The opti-
cal performance of the DSSC was tested by a solar simulator and a SourceMeter and the influence of

doping CoAl; O, on the photoelectric properties of a DSSC was investigated. The results show that the
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optimum roasting temperature of CoAl,O; powders is 700 ‘C; and its band gap energy is 1. 69 eV,

which means that it is a narrow band gap semiconductor material. Moreover, the performance of

DSSC is the best and the conversion efficiency improves by 62% when the amount of CoAl,O, powder

is 1% (weight percentage). The stability of the CoAl,O,/TiO; composite thin film cells is better than

that of the pure TiO; thin film cell. These results demondtrate that compositing CoAl; O, to TiO; can

improve the conversion efficiencies of DSSCs.

Key words: CoAl; O, ; nanopowder preparation;Sol gel method; Dey-sensitized solar cell(DSSC) ; pho-

toelectric conversion efficiency
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Fig.1 XRD patterns of CoAl, O, nano-powders pre-

pared in different sinnering temperatures
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Fig.3 UV-vis spectra of CoAl; O, nano-powders
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Fig. 4 UV-vis spectra of CoAl; O, /TiO. composite films
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Fig. 5 I-V characteristics of CuAl; O,/Ti0O. compos-

ite film cells

F 1 CoALO,/TiO, E AR it ¢ B M BEHIE
Tab.1 Capability of CuAl,O,/TiO, composite film cells

Hetw/% Vo/Vo Jo/(mA<em ) FF /%

0 0.74 9.71 0.53 3.84
1 0.72 13.56 0.51  4.96
2 0.73 11. 44 0.55  4.56
3 0.74 10. 67 0.52  4.11
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Fig. 7 Stability curve of TiO; film cells
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Tab. 2 Stability data of TiO, film cells

Al /day  Ve/V  L.(mA +cm *) FF /%

0 0.74 9.71 0.53 3. 84
1 0.74 10. 67 0.52 4.11
2 0.72 8.76 0.54 3.41
4 0.74 6.78 0.43 2.83
6 0.70 6.8 0.53 2.53
8 0.77 3.05 0.59 1.39

£ 3 CoALO,/TiO, EFHEREMIRE EEIE
Tab. 3 Stability data of CoAl;O,/TiO. composite film cells

Al /day  Voo/V  L.(mA +cm %) FF 7;/%

0 0.72 13.56 0.51 4.96
1 0.73 15. 68 0.48 5.48
2 0.73 11. 91 0.52 4. 49
4 0.70 10. 36 0.56 4.04
6 0.73 9. 86 0. 54 3.93
8 0.72 6.95 0.55 2.76
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