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Solid polymer electrolytes (SPE) are soft materials that are notable as ionic conductors, since they have good
safety characteristics (not flammable, no leakage), and their flexibility and light weight are particularly useful in
solid-state lithium-ion secondary batteries. lonic conduction in poly(ethylene oxide) (PEO)-metal salt complexes
was first discovered in the 1970s, and there have since been many studies of PEO-based electrolytes with a reduced
degree of crystallinity and improved salt solubility. Unfortunately, these electrolytes have relatively low
conductivity, not exceeding 10 S-cm™ at room temperature. It is well known that the migration of ions in PEO
can be realized by the local motion of oxyethylene chains in the amorphous region. The local structure that is
crucial in the migration is believed to facilitate cation-dipole interaction. In fact, this interaction sometimes
inhibits fast migration, because of the strong cohesion of cations and dipoles, which increases the glass transition
temperature, Tq. To overcome these problems, another candidate for the base matrix is needed, without an
oxyethylene framework. In the present study we synthesized alternating copolymers of CO, with glycidyl ether
type-epoxide monomers, and used the polymers in preparing ion-conductive SPE. Polycarbonate is a good
candidate for novel ion-conductive polymers, because it has moderate polar groups on the main chain and is flexible,
with a relatively low Tq.  The polar carbonate groups are likely to dissolve salts without strong cohesion of cations,
and carrier ions may migrate rapidly in the polycarbonates. We synthesized polycarbonates using six types of
epoxy monomers with zinc glutarate, and measured the ionic conductivity of their electrolytes, including 10 mol% of
LiTFSI. The electrolyte possessing methoxyethyl side groups had the highest conductivity, of the order of 10°
S.cm™ at room temperature.  An interesting feature of our study is that the polycarbonate is a unique candidate for
SPE because of its flexible and hydrophobic properties.




