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Thin films of polymer based electrolytes are, first of all, an alternative to crystalline or glassy
solid electrolytes. There are interesting advantages but also disadvantages if one compares
lithium ion conducting polymer electrolytes with crystalline and glassy lithium ion
conductors. Polymer electrolytes can offer a perfect flexibility and continuous adherence at
electrode interfaces during charge-discharge cycling and thus deliver good interface kinetics.
In addition, their chemical, thermal and electrochemical stability as well as the salt
dissociation and ion mobility can be influenced in a wide range by chemical design and
suitable additives. Thin polymer electrolyte films on electrodes can take the role of diffusion
barriers, e.g. for cathode reaction products. Similarly, they may serve both as electrolyte and
binder material in order to stabilize anode or cathode nanoparticle structures against large
volume changes during lithium exchange. A further, rather appealing possibility is a multi-
layer combination of crystalline or glassy solid electrolytes with thin polymer electrolyte
films. Such properties make understandable the recent attention directed to polymer based
electrolytes in the development of lithium/sulfur or lithium/air cells.

Many publications only characterize the total ionic conductivity of polymer electrolytes.
Important arguments suggest that the partial lithium ion conductivities or alternatively the
single ion diffusion coefficients are the most important properties to evaluate solid polymer
based electrolytes for lithium batteries [1, 2]. This makes necessary a careful experimental
determination of diffusion processes of ions, ion clusters and the relation to total and single
ion conductivities. A particular importance for polymeric battery electrolytes concerns the
knowledge and careful measurement of the transference number of lithium ions. In this
presentation, the electrochemical properties of polymer electrolytes will be discussed with a
special emphasis on the lithium ion transport mechanism and its implications [3 - 5].
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