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Fig. 1 SEM images of PANI films deposited at 36 °C (a)

and room temperature (b)
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Fig. 2 IR spectrum of original PANI film
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Fig. 3 IR spectra of colored and bleached PANI films
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Fig. 4 Relationship between infrared emissivity of PANI films

and their square resistance
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Fig. 6 Chain structure changes of PANI
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Fig. 7 Infrared reflection spectra of PANI films under

different applied voltages (30° incidence angle)
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Fig. 9 Transmittance spectra of PANT films
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Infrared Emission Characteristics of Electrochromic Thin Films

Based on Polyaniline

Xu-ran Liu', Fang-yuan Gao'® , Guo-bo Dong', Chao Wang’, Xun-gang Diao'
(" School of Physics and Nuclear Energy Engineering, Beihang University, Beijing 100191)
(* School of Logistics, Beijing Wuzi University, Beijing 101149)

Abstract To apply polyaniline thin films in electrochromic devices and optimize their performance , sulfuric
acid (H,S0,) and sulfosalicylic acid(SSA) co-doped electrochromic films based on polyaniline were prepared
by potentiostatic method on flexible PET-ITO films. The physical properties of the films were studied by
scanning electron microscopy (SEM ) , infrared emissivity tester, FTIR spectroscopy, four-probe meter and UV-
Vis spectrophotometer. The influences of electrolyte concentration ratio and temperature on the performance of
PANI films were particularly discussed. To study the infrared emission characteristics of polyanline thin films
and find key factors for emissivity changing in deposition process , resistance-emissivity curves ( R-E curves)
were given and their relationship with emissivity variability was discussed. Based on emissivity variance,
electrochromic performance in visible lights were observed. R-E curves confirmed that the relationship between
infrared emissivity and resistance follows logarithmic function depending on the effective thickness of the films
and the conducting structure of the polymer,which can strongly affect the emissivity variability of polyaniline
thin films. With the increase of original emissivity (K, ), the variability AE first increased, and reached the
highest value when E | was 0. 71. After that AE reduced. The results of UV-Vis spectra confirmed that the films
could realize good emissivity variability and at the same time get high contrast of visible lights (AT% )
between coloring and bleaching. When Eis 0. 71 ,the AT% at average of visible light wavelength is 43. 8% .
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