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1) The layer of protection

2) Coloring EC material

3) Working electrode

4) Interlayer with absorbing electrolyte gel
5) lon storage layer

6) Reverse electrode

7) The layer of protection

Fig. 1  Structure of the reflective electrochromic device
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Table 1 The amount of layers of the device case
Sample Layer Amount(g/m?)
PANI-3# PANI-4# PANI-5#
The amount of
Working electrode/PANI 49.7 56.9 65.0
a PANI on the working
Liquid electrolyte gel/m? 781.3 mL
electrode Reverse electrode/PANI 16.6
The amount of PE-3# PE-4# PE-5#
Working electrode/PANI 45.6
b the liquid electrolyte R
Liquid electrolyte gel/m~ 468.8 mL 546.9 mL 625.0 mL 703.1 mL 781.3 mL
gel for ECD Reverse electrode/PANI 15.9
CE-1# CE-2# CE-3# CE-4# CE-5#
The amount of
Working electrode/PANI 44.4
c ion storage layer 7
Liquid electrolyte gel/m~ 781.3 mL
on the reverse electrode g o electrode/PANT 7.2 9.7 12.2 15.0

18 — 0V
-~ +0.8V
6L ----—0.6V

1 | | 1
300 400 500 600 700 800
Wavelength (nm)

Fig. 2 The UV-Visible ATR spectra of the reflective
electrochromic device with the applied voltages of 0, +0.8
and -0.6 V

ECD: the amount of PANT on the working electrode is 28. 1
g/m? ; the amount of PANI on the reverse electrode is 10. 6
g/m?* ;the amount of the electrolyte layer for ECD is 781.3
mL/m?.
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Fig. 3 The UV-Visible ATR spectra of the reflective ECD
with the applied voltages from +0.5 Vo +1.0 V

ECD: the amount of PANT on the working electrode is 28. 1 g/m?;

amount of the electrolyte layer for ECD is 781. 3 mL/m?.
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Fig. 5 The UV-Visible ATR spectra of the reflective ECD
with amount of different PANIs: (a) with the applied
voltages of +0.7 V and (b) with the applied voltages of
-0.6V

The amount of the layers of ECD list on Table 1-a.
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Fig. 4 The UV-Visible ATR spectra of the reflective ECD

with the applied voltages from -=0.5 Vio -1.0 V
the amount of PANT on the reverse electrode is 10. 6 g/m*; The
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Fig. 6 The UV-Visible ATR spectra of the reflective ECD
with amount of different electrolyte layers: (a) with the
applied voltages of + 0.7 V and (b) with the applied
voltages of -0.6 V

The amount of the layers of ECD list on Table 1-b.
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Fig. 7 The UV-Visible ATR spectrum of the reflective ECD with amount of different ion storage layers: (a) with the applied voltages of

+0.7 V and (b) with the applied voltages of -0.6 V
The amount of the layers of ECD list on Table 1-c.
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PREPARATION AND TECHNOLOGY STUDY OF FLEXIBLE
REFLECTIVE ELECTROCHROMIC DEVICES BASED ON POLYANILINE

DAI Guoliang' , XIAO Hong', WANG Hao>**, SHI Meiwu', XU Jian*, LI Xin’

(' The Quartermaster Research Institute of the General Logistics Department of the PLA , Beijing 100082)
(* Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)
(* School of Material Science and Engineering, Beijing Institute of Fashion Technology, Beijing 100029)

Abstract  Polyaniline ( PANI) was synthesized by chemical polymerization, and coated on the flexible
stainless wire , and then a flexible reflective electrochromic device (ECD) based on PANI was successfully
assembled. The electrochromic devices were measured in different fixed voltages,and scanned by the ultraviolet
spectrometer, obtaining a UV-Visible light total reflectance spectrum. It was found the comparatively
appropriate voltages for devices were +0.7 V and -0.6 V. The effects of the PANI content on the working
electrode ,the amount of the electrolyte layer and the amount of ion storage layer on the reverse electrode on the
performance of electrochromic devices were studied. The results show that the inherent green of the emeraldine
salt could affect the color characteristic of the device with the increase of the amount of PANI on the working
electrode ,making the light reflection of the device reduced. The reflectivity of the device generally increased
first and then decreased with the increase of the amount of the electrolyte layer. The reflectivity of the device
increased with the increase of the amount of ion storage layer on the reverse electrode and also the doped or
dedoped level of the PANI on the working electrode would increase,and also the reflectible features would be
more obvious.

Keywords Polyaniline, Flexible reflective electrochromic device, UV-Visible spectrum



