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Ideal poton exclange mebranes (EMs) use as
electrolytes in fuelcell applicdions are oes that ar¢hin,
have god proton onductivity at low reldive humidty’s,
and hae efficient water maagement poperties. EMs
that areused as elgrolytes fa sensor aplications @ not
have scgh stringem physical requiremats but mee so
requireconsistencyamong sesor compoents. Hee we
have stdied a sees of PEM: for use n breath dianol
sensor applications with the mandatoy requiranents
being sificient praon condutivity at arange of redtive
humidity’s and tlke ability for preparabn of spcific
thickneses that an be incoporated mto an exgting
sensor dsign. Weare propomg a serie of memlyanes
that is a combnation of poly-vinyl alcohol and
polysiloxane polynars. The R'A compaent contrbutes
flexibility and excHent film forming prerties, wiereas
the sulbnated sibxane preides the required proton
conductve properis’?

Polymerblends areoften usedvhen twovirgin magrials
offer canplementay desirabé properties that arewell
suited fa a particliar applicaton, but eah on theirown
exhibit important undesirablecharacteriscs that ender
them ursuitable fa the requied applicdon. However,
chemicé and physial interactons betwen the polyners
may case the bladed materls to fom heterogaeous
mixtures or possilly phase separate wer time. One
method that has ben shownto effectvely offset this
predicanent is b create interpenetating poymer
networls (IPNs), Figure 1, where wo cross-lhked
polymers are syntbsized in tle presencef one awther.
Since tle materialsare physialy, ratherthan chengally
combinal, they maintain many of their desiable
propertes but oftennew progrties emege as a rast of
the synegy betwea the polyners.
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............... Cross-linked Polyvinyl alcohol

Figure 1. Schemat of an IPN
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In this presentatia, trendsof conductvity and water
uptake br two IPN materialsthat have ben subjead to
various relative humidity conditions wil be discissed.
The polymer netvarks consis of cross-inked polyinyl
alcohol(PVA), in the presencef two different sulfoated
siloxanepolymers,PVA-CSRMS and R'A-TPS. PVA-
CSPMSwas syntlesized fromsol-gel hylrolysis of 2-(4-
chlorosufonyphetyl)ethyltrimethoxysilare (CSRVS),
Figure 2a, and PW-TPS fran sol-gel hydrolysis of 3-
(trihydroxysilyl)-1-propanesudbnic acid TPS), Figue 2b.
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Figure 2 a) TPS b) CSPMS

Homogeeous prton condative flexible films were
obtained for both IPNs ushg a PVASilane mikture
containhg 50:50 wt%. Both IPN materials @sorb
extremeamounts b water (20%+) when fully hydrated
yet renain insolubke. Howeve, they hae thus proed to
be too fragile to allow measuremnt of proton
conductvity. Both IPNs exhbit promising condudtvity,
and an improvanent in physical poperties, when
subjecté to condiions in tre range of80 - 95%RH,
Figure 3 Howeve, the perolation threshold is reched
below 8% RH ad the madrials exhbit insignificant
proton conductiviy and beome extrenely brittle and
crack eaily.
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Figure 3 Conductvity of PVA-SiloxanelPNs unde
80-95%relative humidity condtions.

Referemes
1. J.J. SahlinN.A. Peps, J. Appl. Polym. i
1997,63,103-10.
2. |. Gautierbuneau, ADenoyelle J.Y. Sanckz,
C. Poinsigion, Electrochemica Acta.
1992,37(9),1615-168.



