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Abstract
Replacing liquid electrolytes with solid state Li-ion conductors is one way to achieve safe rechargeable
batteries with high energy density. Composite polymer electrolyte based on semi-interpenetrating polymer
network (s-IPN) was synthesized from the mixture of poly(propylene carbonate), poly(ethylene glycol)
methylether
acrylate,
poly(ethylene
glycol)
diacrylate
(PEGDA),
and
lithium
bis(trifluoromethane)sulfonimide salt via one-pot thermal curing method. The crosslinker PEGDA content
and salt concentration were optimized. The ionicINconductivity, lithium-ion transference number and
electrochemical stability window of the s-IPN electrolyte were correlated with its thermal and physical
properties. Differential scanning calorimetry measurements have shown a low degree of crystallinity in
this s- IPN electrolyte. The electrolyte with higher salt concentration has lower ionic conductivity,
consistent with higher glass transition temperature of poly(ethylene glycol) chain. The ionic conductivity
was further enhanced by dispersion of lithium-ion conductive ceramic powder, lithium lanthanum zirconate
doped tantalum (LLZTO) into the s-IPN matrix. High ionic conductivity (6 x 10-4 S/cm) was obtained at 50
°C while the electrolyte was stable against lithium after stripping and plating at 0.1 mA/cm2 at room
temperature.
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