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Ion conduction mechanism in solid polymer electrolyte by impedance and dielectric spectroscopy
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Increasing global warming triggered the urgent need for the reduction of greenhouse gas emission and pollution. It can be
effectively achieved by replacing conventional combustion-engine vehicles with sustainable electric or hybrid vehicles. But
the success of electric vehicle is facing challenges associated with lithium-ion batteries such as low energy efliciency, high cost,
and risk of fire. To make electric, hybrid vehicles more attractive to consumers, the batteries that power those cars need to be
affordable, high performing, long lasting, safe, and operate at maximum efficiency in a wide range of driving conditions and
climates. In this regard, solid polymer electrolytes could be a real game-changer creating a perfect battery for an electric vehicle,
solving most of the issues like battery lifetime, safety, and cost. However poor ionic conductivity of solid polymer electrolyte
limits their practical applications. Technological applications of this class of materials require high ionic conductivity. To
enhance the ionic conductivity to the required level and beyond, several new approaches have been adopted. To achieve the
required conductivity and to suggest ways for improvement, the conduction mechanism and transport properties of such
materials need to be better understood. The conductivity of PNC is mostly a function of the number of charge carriers and their
mobility. Hence, to understand the conduction mechanism, it is most important to determine number density and mobility of
charge carriers quantitatively. A number of techniques have been used, including nuclear magnetic resonance, transient ionic
direct current measurement, dielectric analysis, and electrochemical impedance spectroscopy (EIS) method. I will discuss
dielectric analysis and EIS method in detail to understand ion conduction mechanism in polymer nanocomposite.
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