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Abstract: TiO, nanowires were prepared on fluorine-doped tin oxide (FTO) glass by hydrothermal
synthesis, and then the MoQO,/TiO, composite films were prepared by electrodepositing MoQ; films
onto Ti0O, nanowire arrays. The parameters such as diffusion coefficient(D), the responding time of
colored and bleached, optical density (AOD), electrochromic reversibility and coloration efficiency of
MoO; /TiO, composite film were obtained by electrochromical measurement technologies and spectrum
tests. The effect of TiO, nanowire substrates with different hydrothermal growth time on the
electrochromic properties of MoQ,/TiO, composite films was studied. The results show that the
MoQO; /TiO, composite films with 6 hours of hydrothermal growth Ti0O, nanowires have the best
electrochromic properties. The diffusion coefficient is 2. 86 X 10 ' cm* « s ', the cyclic reversibility is
60. 88% , the optical density is 0. 41, the coloring efficiency reaches 124. 49 cm’ « C', and its responding
time of colored and bleached is 13. 53 s and 12. 65 s.
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(the insets are single TiO; nanowires)
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Fig. 2 XRD pattern of the MoQOj3/TiO, composite films
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SEM images of MoQOj3/TiO, composite films with different lengths of TiO, nanowires coated with the MoOj film
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Fig. 3 Cyclic voltammogram for MoO3 /TiO; composite films
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Table 1 Electrochemical performance parameters of MoQs;/TiO, composite films
Diffusion coefficient/ Reversibility/ Response time/s Coloration efficiency/
Sample . AOD )
(1072 em? « 57 1) % te ty, (em? « C°1H)
TM1 2.13 41.76 16.13 14. 64 0.28 86. 74
TM2 2.86 60. 88 13.53 12.65 0.41 124. 49
TM3 2.54 59. 22 14.87 13.08 0. 39 109. 33
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Fig. 4 Cyclic voltammogram at 1 cycle and

100 cycles of TM2 samples
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Fig. 5 Chronoamperometric curves for MoQOj3;/TiO; composite films
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Fig. 6 Chronocoulometric curves(a) and charge Q vs ¢'/? Anson plot(b) for MoO3;/TiO, composite films with different lengths
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Fig. 7 Transmittance spectra of MoQO3/TiO; composite films

under colored and bleached states
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