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Physical theory of ionomer aggregation in water
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Chemical degradation of ionomer molecules causes
continuous changes in microstructure and transport
properties of polymer electrolyte membranes (PEN)
These changes are associated with decreases in
electrochemical performance, mechanical robustaess
lifetime of polymer electrolyte fuel cells. lonomer
degradation mainly results from chemical attack by
radicals, which are formed during fuel cell operatiat
metal ions or platinum deposits in the membranglida
reactions lead to the shortening of hydrophobikbeanes
or the loss of terminal ionic groups. These chemica
processes transform the thermoelastic and eleatiost
properties of the membrane. A systematic understgnd
of ionomer aggregation is vital to connect the pniyn
chemical architecture to elastic, electrostatic wadsport
properties of the PEM.

In this talk, we will present a physical theory of
ionomer aggregation in water. The analytical foratioh
of the model accounts for interaction terms between
hydrophobic polymer groups, ionic groups, protcasd
water. Their interplay governs the equilibrium statf
polymer aggregates and the corresponding proton
distribution in the surrounding electrolyte. As &stf
approximation ionomer molecules are described stiffa
rod, justified by the exceptional persistence langf
polytetrafluoroethylene-derived polymers with sideins
and charged end groups. We have devised two mealels
explore various limits. Their main difference is atther
electrolyte is absorbed into or expelled from besdThe
presence of electrolyte within the bundle induce®oa-
uniform charge distribution at the surface of tlsls:
With these models in hand, we determine the sizéhef
most stable aggregates as a function of ionomesityein
water, grafting density of sidechains, sidechaingth.
Results on ionomer bundle formation will be diseasm
view of implications for water sorption propertiesd
degradation effects of PEM.
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