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Abstracts In the present study, vanadium oxide(V,0s) films for electrochromic(EC) application are fabricated using sol-gel
spin coating method. In order to optimize the EC performance of the V,0;s films, we adjust the amounts of
polyvinylpyrrolidone(PVP) added to the solution at 0, 5, 10, and 15 wt%. Due to the effect of added PVP on the V,0s films,
the obtained films show increases of film thickness and crystallinity. Compared to other samples, optimum weight percent(10
wt%) of PVP led to superior EC performance with transmittance modulation(45.43 %), responding speeds(6.0 s at colored state
and 6.2 s at bleached state), and coloration efficiency(29.8 cm?/C). This performance improvement can be mainly attributed
to the enhanced electrical conductivity and electrochemical activity due to the increased crystallinity and thickness of the V,0s
films. Therefore, V,0;5 films fabricated with optimized amount of PVP can be a promising EC material for high-performance
EC devices.
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Fig. 1. (a-d) Top-view and (e-h) cross-view FESEM images obtained from bare V,0s, SPVP-V,0s, 10PVP-V,05 and 15PVP-V,0s,

respectively and (i) EDX spectrum obtained from 10PVP-V,0s.
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Fig. 2. (a) XRD curves and (b) magnified curves of bare V,0s5, SPVP-V,0s, 10PVP-V,05 and 15PVP-V,0s on FTO substrate.
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Fig. 3. XPS spectra obtained from V 2p;, for (a) bare-V,0s and (b) 10PVP-V,0s.
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Table 1. Summary of the EC performances for all samples.

Thieached Teolored Modulation Switching speed Switching speed CE
(%) (%) (%) (Colored) (Bleached) (cm*/C)

Bare V,0s 76.93 60.32 16.61 15.8 14.7 19.8

5PVP-V,0s 70.73 35.50 37.23 8.2 9.5 21.4

10PVP-V,05 65.79 20.35 4543 6.0 6.2 29.8

15PVP-V,05 56.52 11.07 45.45 6.8 7.5 24.5
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