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Fig.1 Configuration of a typical electrochromic device!"”!
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Table 1 Several common solid electrolytes and their
characteristics
Type Characteristic
A thermoplastic material with high
PMMA transparency under visible light and greater
impact resistance than glass
A natural polymer extracted from animal
Gelatin'*! proteins, which can be used to prepare
electrolytes with high viscosity, transparency,
and conductivity
Can be used to prepare high-transparency
Ta,0524 metal oxide proton-conducting solid
electrolyte membranes
Nafion?’! Having good mechanical properties and

chemical stability
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Fig.2 Schematic diagram of light, bright, and dark mode switching (a)[zg]; illustration of the switch between different modes of bright,

cool, and dark of the dual-band LTO (b)"*”
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process, and (d) transmission spectra of AIEESD in the initial discharge state and after discharge[42]
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Resear ch Progress on Functional Design and Application of Electrochromic Materials

Hu Lingjie, Wang Liuying, Liu Gu, Wang Long, Ge Chaoqun, Xu Kejun, Wang Weichao, Wang Wenhao
(Zhijian Laboratory, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: Electrochromic materials have important application prospects in energy-saving windows, smart displays, and military
camouflage protection, as they can stably and reversibly change their optical properties under an external electric field. By
multi-component synergistic methods, electrochromic devices can integrate more functions or new features, making them develop towards
the direction of multifunctional integration and further expanding their application fields. In this article, we comprehensively reviewed the
latest research results on the functional design of electrochromic devices in the past decade and discussed their integration mode, working
mechanism, and design strategies. We elucidated their application prospects in smart windows, energy storage devices, sensors, and
military camouflage, and analyzed in detail the key problems and major challenges of functional electrochromic devices. We also proposed
new solutions and development directions, which are of great significance for guiding the research on the functionalization of
electrochromic devices.
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