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Inorganic acid hydrates such as zirconium
hydrogen phosphate and phosphotungstic acid hare be
proposed as additives to increase the high temperat
performance of sulfonated proton conducting polygner
These additives may primarily reside in the hydiligh
domains of the polymer and possibly influence the
transport of species across the membrane. Thieydart
transport processes of interest in this study Eere-
osmotic drag, methanol permeation, and limiting
crossover current convective velocity. By underdiag
the effects of these additives on mass transpawt|libe
possible to elucidate the mechanisms by which they
improve high temperature properties of ion conahggti
polymers.

The'H NMR T1 and T2 relaxation times of
hydrated membranes are a key indicator of the piamhs
characteristics of the membrane. In initial stadie
zirconium hydrogen phosphate and phosphotungsitic ac
have shown different methanol transport charadiesis
when incorporated into polymeric proton conducting
polymers. Zirconium hydrogen phosphate has been
shown to decrease the ionic conductivity, methanol
permeation, and limiting crossover current conwecti
velocity of the membrane, where the opposite tremds
observed for phosphotungstic acid composites. eSine
state of water is closely tied to the membranesiart
properties, the additives’ main effect may be taraie
the state of imbibed water in the membrane. These
changes in the water motion can be monitoret-by
NMR of hydrated membranes.



