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Abstract

Electrolytes in lithium-ion-batteries are commonly solutions of salts in aprotic polar solvents. lonic along with high values of conductivity makes them a promising electrolyte for battery applications.
conductivity in these systems has large contribution from anion mobility, while the lithium-ion Here the influence of the kind of solvent (solvation energy, coordination number and in particular
transference number is generally smaller than 0.5. Especially for high-drain battery applications this specific (chemical) interactions) on the charge carrier formation and mobility are examined. In
can lead to concentration polarization effectsl! in porous electrode structures and therefore decrease addition, not only the ionic conductivities but also the coupling of the ionic motion to the solvent
the electrical performance. Single-ion conducting polyelectrolyte systems can overcome this problem dynamics is studied. Examples will be given for different solvated polyelectrolytes with lithium-single
by covalently binding the anions and therefore suppressing their mobility. This high selectivity going lon conductivities approaching these of salt-containing liquid electrolytes.
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Further Development Conclusions

addition of SIO, nanoparticles PBI-OO S220Li blends clue for obtaining high Li*- conductivity: very high local density of superacidic anions
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ionic crosslinks between S220Li and PBI-O0O solvent mixtures provide an additional degree of freedom for identifying these interactions

(1000/T) 7K no dissolution in DMSO — stable membrane potential to replace salt containing liquid battery electrolytes
« strong increase of viscosity low DMSO uptake (A ~ 4-6)

. . o solvated polyelectrolytes combine: high selectivity and high value of conductivity
* only slight decrease in conductivity decrease in ionic conductivity (~ 10-5 S/cm)
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