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Construction of sophisticated phase interface using nanofiber framework to bring
innovation to the battery cell architecture

Tanaka, Manabu
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A series of polymer electrolytes were synthesized. The lithium ion
conductive nanofiber framework (NfF) and their composite membranes were fabricated. The NfF
prevented crystallization of matrix electrolytes and showed good ion conductivity and high lithium
ion transference numbers. The positive effect of NfF on the r1on conductive characteristics were
analyzed by FT-1T, Raman spectroscopy, and solid-state NMR measurements. The all-solid-state battery

using the NfF composite membranes showed stable charge-discharge cycles and long-term cycle
stability, indicating the effectiveness of the NfFs and importance of the control of phase interface
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Scheme 1. Synthesis of network polymer electrolytes.
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1) N-hydroxysuccinimide,
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Scheme 2. Synthesis of PI-g-PEO.

Matrix : PEO (M,72.0 % 10)
+LITFSI ( [Li*] / [EO] =1/24)
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Figure 1. Fabrication of Pl-g-PEO NfF composite membrane.
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Figure2. (a) lon conductivities of PI-g-PEO NfF composite (red square), Pl NfF composite (blue triangle),
and PEO/LiTFSI membranes (green diamond) as a function of temperature inverse. (b) Charge-discharge
curves of the cell using the Pl-g-PEO NfF composite membrane.
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Figure 3. Fabrication and battery performances of a double layered stacked cell and a conventional single
cell.
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