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Preparation of Gel Electrolyte Based on Agar and Its Application in

an Electrochromic Device
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Abstract: In order to prepare an electrochromic device by using gel electrolyte based on agar, electrolyte solution was prepared with
agar as matrix, lithium bis(trifluoromethanesulphonyl) imide (LiTFSI) as electrolyte salt, propylene carbonate (PC) as plasticizer and
deionized water as solvent after stirring and heating. Prussian blue (PB) film was prepared by electrodeposition, and assembled into an
electrochromic device. The prepared electrolyte solution was injected into the electrochromic device and transformed into gel electrolyte
after cooling. The electrochromic device based on agar gel electrolyte was obtained. Its electrochromic properties were studied. The
results show that the transmittance modulation of the electrochromic device reaches 39.9% at the wavelength of 580 nm. The coloration
and bleaching responses of the device are 16.2 s and 15.2 s respectively, which show that the electrochromic device exhibits fast switching
responses.
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Fig. 1 Structural illustration of the electrochromic device
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Fig. 2 Photograph of electrolyte sample based on agar
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Fig. 3 Electrochemical impedance spectra of the agar gel
electrolytes with different contents of LiTFSI
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Tab. 1 Ionic conductivity of gel electrolytes based on agar with
different contents of LiTFSI

Electrolyte d/cm Alem? o/(S-em™)
0.1 g LiTFSI 0.20 7.5 8.43 x 107*
0.5 g LiTFSI 0.18 7.8 3.32x 1073
1.0 g LiTFSI 0.18 7.2 6.74 x 1073
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Tab. 2 Ionic conductivity of various gel electrolytes

Electrolyte o/(S-em™ 1Y)

B IE/LiTFSYPC(AHIST) 6.74 x 1073
PVC/LiClO4/PC!??] 2.30 x 1073
BiI5/K1/1o/CHs CN/(CH, OH) 2 6.58 x 10~°
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Fig. 4 Cyclic voltammogram curve of the electrochromic
device by using gel electrolyte based on agar with 1.0 g
LiTFSI
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Fig. 5 Photographs of the colored (a) and bleached (b) state of
the electrochromic device
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Fig. 6 Transmittance spectra of the electrochromic device at
colored and bleached states
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Fig. 7 Optical response curve of the electrochromic device
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Tab. 3 Performance of various electrochromic devices
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