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Prepar ation and properties of self-powered electrochromic
devicesbased on PEDOT : PSS layer
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Abstract: Poly(3,4-ethylenedioxythiophene) : poly(styrene sulfonate) (PEDOT : PSS) films were prepared
on polyethylene terephthalate (PET) substrate, and used as shared functional layer for electrochromic layer
and electrode layer to synthesize self-powered electrochromic devices (ECDs). The effect of rotational
speed on the surface morphology and uniformity of PEDOT : PSS electrode was investigated by

i BEHEE: 2024-08-31; EAHEH: 2024-10-15; DOI: 10.13550/j.jxhg.20240668
EeWH: HFARRAEESTH (22078186 )
EEEA: PRk (2000—), %, itk , E-mail: 1773945969@qq.com. BRE&A: XI[EH (1981—), ¥, #4%, E-mail: liuguodong@

sust.edu.cn,



58 M

PEASRK, 4 AT PEDOT : PSS )2 4 A AE L BUE (4 e 15 4 1l 4 S PERE

ultra-depth 3D digital microscope and fast Fourier transform. The influence of different metal (Zn, Al, Cu)
anodes on the optical properties of self-powered ECDs were evaluated by multimeter and
spectrophotometer. The electrochemical properties of PEDOT : PSS electrodes and self-powered ECDs
were measured by cyclic voltammetry, constant current charge-discharge and electrochemical impedance
spectroscopy. The optical and cyclic properties of self-powered ECDs were analyzed by
ultraviolet-visible-near-infrared spectrophotometer combined with an electrochemical tester. The results
indicated that the PEDOT : PSS electrode prepared at a spin-coating speed of 1500 r/min exhibited a
smooth surface morphology and excellent uniformity. The self-powered ECDs with Zn as metal anode
showed excellent optical and electrochemical properties, with a color difference of 13.36, coloring time and
fading time of 3.0 and 4.2 s, respectively, and coloring efficiency of 58.38 cm”/C. Meanwhile, the ECDs
possessed an area specific capacity of 4.89 mA-h/m’ at a current density of 0.01 mA/cm?, and an equivalent
series resistance of 181.6 Q. The transmittance contrast of the self-powered ECDs with Zn as metal anode
still reached about 80% of the initial value after 4000 s, and the specific capacity retention rate of the device
in the flat state was 93.5% when the device was bent at 90°.

Key words:. poly(3,4-ethylenedioxythiophene) : poly(styrene sulfonate); polyethylene terephthalate; dual-
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Fig. 2 Schematic diagram of preparation process of self-
powered ECDs
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Fig. 4 CV curves (a), relationship between peak current
density and square root of scanning speed (b) of
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Fig. 5 Transmittance response curve at 650 nm (a) and

coloration efficiency (b) of self-powered ECDs
with Zn as metal anode
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Fig. 6 Cyclic voltammetry curves (a), galvanostatic charge-
discharge curves (b), Nyquist plots (c) of self-
powered ECDs with Zn as metal anode
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