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ABSTRACT

There is a growing shift from liquid towards polymer electrolytes due to many advantages of polymers including enhanced
safety and flexibility. However, ionic conductivity of polymers can be orders of magnitude lower than that of liquid
electrolytes. Nanoscale fillers are known to enhance the Li ion conductivity as well as improve the mechanical properties of
the polymer electrolytes. Carbon nanotubes (CNTs) can be highly effective in improving the mechanical properties of the
polymer but are electrically conductive and can pose the risk of shorting in batteries. In this study, we show that carbon
nanotubes grown and packaged within clay layers can work as effective hybrid 3D nanofillers as the nanotubes are electrically
insulated by the clays. We show, for the first time, that such hybrid nanofillers improve the Li ion conductivity of PEO
electrolyte by almost two orders of magnitude. Furthermore, the incorporation of only 5% clay-nanotube hybrid particles leads
to 160% increase in the tensile strength of the polymer electrolyte. The mechanism of ion conductivity enhancement can be
attributed to the high surface density of the 3D hybrid fillers and the strong interaction between the CNT’s rich negative
electron cloud and positive lithium ions.
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