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Q ok B AFoME ZUANE A7HEA 2ZHECD)o 8317 e nEA A Wugele] HAH A 21& E%
staak sheh Aad WaEle AxE 93 VA EAE HZY 2 EPErt $43F polyvinyl butyral (PVB)S 443}
900 A2AZE adipate] TRAE ALK LA, ECD Aol 4 F FBL v A AN wmaﬂou
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< AT & A3ATh

Abstract: In this study, the optimum design conditions of a polymer electrolyte membrane for application to a flexible
electrochromic device (ECD) were tried to be derived. Polyvinyl butyral (PVB) with excellent adhesive property and
transparency was selected as the base polymer for the preparation of the electrolyte membrane, and adipate-based polymer
was used as the plasticizer. As a result, it was confirmed that the most influential factors on the ECD performance were the
ionic conductivity and permeability of the electrolyte membrane. In addition, it was found that the factor has a close
relationship with the dissociation property of the lithium salt. Overall, the optimal ECD performance was achieved when
LiTFSI salt having a large anion size among various lithium salts was dissolved in a content of about 25 wt.%.
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Fig. 1. Schematic drawing of structure and working princi-
ple of ECD system.
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Fig. 2. Manufacturing procedure of flexible ECD including
PVB based polymer electrolyte membrane.
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A = cross-sectional area of electrolyte membrane (cm®)
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Fig. 3. FT-IR spectra of PVB, P-1500, PVB+P-1500, and
PVB+P-1500 electrolyte membrane.
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Table 1. Characteristics of Prepared Electrolyte Membranes and ECD Performances according to LiTFSI Concentration

Diffusion coefficient

Diffusion coefficient

LiTFSI content Ion conductivity Membrane 14 2 14 2 Optical
. (x107")(cm/s) (x107")(cm/s) .
0, 0, -
(wt.%) (Solvent free) (mS/cm) transmittance (%) at bleached state at colored state density (-)
18 0.95 91.3 + 0.943 1.87 2.16 0.59
20 1.32 91.1 £ 0.315 3.15 3.62 0.62
22 1.64 91.3 + 0.472 3.16 3.65 0.65
25 2.14 92.7 £ 0.472 4.72 4.95 0.79
27 1.62 90.0 + 0.816 3.12 4.07 0.71
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Fig. 4. (a) Ion conductivity and (b) transmittance of elec-
trolyte membranes according to LiTFSI concentration.
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Fig. 5. ECD performance data according to LiTFSI con-
centration: (a) diffusion coefficient and (b) optical density.
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