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Chemical modification technology of cellulose nanofibers and
application to the parts of Lithium Ion Battery
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—— Synopsis

In this study, we applied the chemically modified cellulose nanofiber (CeNF) developed by JSW and Kyoto University
to each parts (separator, coating liquid, binder) of lithium ion battery (LIB) and evaluated its practical feasibilities.
The mechanical properties of the nanocomposite materials improved as the filler diameter became thinner, so we
investigated the methods for obtaining more finely fibrillated CeNF. As a result, it was found that the enhancement of
CeNF hydrophobicity and the additional use of a surfactant were effective for the further defibration. It was confirmed
that the puncture strength improved by 1.5 times by incorporation of the more defibrated CeNF into the separator. Also,
when the CeNFs were added to a heat-resistant coating liquid, it was demonstrated that the heat resistance of the coating
liquid became superior to that containing only alumina. Further, as a result of it's application to a PVdF binder used for
the strong alkaline cathode active material, it was found that the binder swelling could be suppressed even under high
temperature environment. This binder showed that it could be coated to the positive current collector without deteriorating
the performance even if it was not under the drying condition typically required. As a result of producing the prototype
of LIB incorporated those members and evaluating the battery characteristics, the battery heat resistance, and the cycle
characteristics were improved by 40C and 10% respectively, to obtain the LIB having excellent characteristics.
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