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Abstract

New phosphazene-based single ion conductors were synthesized based on a

polyphosphazene backbone and short-chain polyether sidechains, some of which are

terminated with tetraalkylammonium groups. These materials are good anion conductors at

room temperature. Related cation conductors were also prepared and characterized. Effects

ofinterionic attractive interactions on the diffusion of a tracer were investigated theoretically.

The results are relevant to ion pairing and trapping in polymer electrolytes.

Progress

Polyphosphazenesof the type [NP(OR)x(OC2H4SOsNa)s.x]n were preparedand

chemicallycharacterized.Conductivitiesareontheorderof4 x 10-7ohm "Icm"Iat30°Cand

10-6ohm"Icm"Iat80°C.Theselowconductivitiesareattributedtotightionpairingbetween

Na+ and the sulfonategroups. Similar anion conductorswere prepared eg.

[NP(OMee)I.sI(OC2H4NMesEt+I')o.19]n.Thesematerialshavemuch higherconductivity(ca.

10-4ohm"1cm"1at80°C).Thesepolyelectrolytesformanexcellenttestinggroundfortheories

ofiontransportinpolymersbecausesingleiondiffusioncoefficientsarereadilycalculated

fromconductivitydata.

The effectsofinterionicattractiveinteractionson thediffusionofa tracerionin

polyelectrolyteswerestudiedusinga one-dimensionalhoppingmodel. Inthismodel the

tracercationisassumedtointeractwithanionsplacedatregulardistancesapart,but all

inter-cationr_-ulsionsareignored.The effect_ofbothaniondensityandtemperatureonthe

diffusionofthetracerwereevaluatedthroughsimulation.The tracerisfoundnolongerto

undergosimplediffusion,buttodisplaytwo differentdiffusionrates,one forlocaldiffusion

nearan anion,and anotherslowerrateforlong-rangediffusion.The localdiffusionrate

varieslittlewitheitherstoichiometryortemperature,whereasthelong-rangediffusionis
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highly correlated to these variables. These behaviors are relevant to ion-pair trapping in

polymer electrolytes.
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