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Multifunctional Structural Electrolyte

Suk Jin Kwon*, U Hyeok Choi**, Byung Mun Jung*, Yang Do Kim***, Sang Bok Lee*’

ABSTRACT: Recently, many research groups have studied on the epoxy-based multifunctional electrolyte to develop
the structural composite bearing high mechanical properties without sacrificing the ionic conductivity at the same
time. The studies on the optimal content and material selection for structural electrolyte have been published, while its
curing behavior has not much analyzed yet. In this study, epoxy-based structural electrolyte containing solid
electrolyte was prepared by varying the curing temperature and time. In addition, the ionic conductivities and
mechanical properties of specimens were measured. We also find out the optimal hardening condition where the
epoxy domain enables to be hardened within the range of temperature at which the thermal decomposition of
electrolyte does not occur. Finally, we propose the multifunctional structural electrolyte showing achievable electrical
and mechanical properties (282 MPa and 9 x 10°® S/cm@25°C).
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Fig. 2. Schematic of specimen for (a) ionic conductivity mea-
surement and (b) young’s modulus measurement
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Fig. 3. Thermogravimetric analysis results of (a) difference contents of PCE and (b) all components used in this study
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Fig. 4. Differential scanning calorimetry analysis results of (a) difference contents of PCE and (b) all components used in this study
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Fig. 5. Temperature dependence of curves of the structural electrolyte
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Table 1. Degree of cure and, ionic conductivity and mechanical
properties of solid polymer electrolytes

Curing Degree of | Ionic conductivity Young’s
Condition Curing (S/cm @25°C)  |modulus (MPa)
130°C, 60 min 70% 5E-5 +19
150°C, 30 min 80% 6E-5 +115
150°C, 60 min 93% 4E-5 +125
150°C, 90 min 96% 9E-6 +282
180°C, 60 min 97% 2E-5 +180
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