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Nafion/Titanate naotube hybrid Electrolyte density at 0.6 V obtained from Nafion-TNT composite
Membranes for PEFC operating at Elevated membrane operated at 180 was 730 mW/ch which is
Temperature 268 mWi/cni higher than commercial membrane (N-212)
and 278 mW/ct higher than recast nafion. The higher
K. Ketpand, A. K. Sahd, Osung Kwof, Sang C. Lek PEFC performance at 10C was due to the hygroscopic
Sangaraju Shanmugé&m property of TiQ which can retain water at 16C and due
to the nanotube morphology which facilitates thetgn
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Polymer electrolyte fuel cells (PEFC) have rbee
widespread accepted as one of the most promisingmpo
sources for automobile application due to high gyper
conversion efficiency and environmental compatipili
However, the current PEFC technology, utilizes
perfluorosulfonic acid (PFSA) polymer membranes;,e.
Nafion, as electrolyte, is limited owing to expesmsi
components and poor performance at elevated
temperature (100 — 20TC). PEFC operated at elevated
temperature results in enhancing the performaneetdu

improving electrode kinetic and reduction of adsiomp 1% (b) POV "

poisoned species such as CO. The deterioratiorE6CP 27 e Y 6

performance at elevated temperature is mainlybaitizd 087 . a L lewse

to the loss of proton conductivity of the Nafionmiwane ~ 71 A ES -+

which results in drastic increase in the ohmic over 2 05 / A, - g

potential. Proton conductivity of Nafion membraise gn 0.5+ *AAAA s

strongly influenced by the water content and the S 041 ‘A.‘x r30gy

conductivity is maximum when the membrane is fully > 03+ L 200 <

hydrated. Operating PEFC at elevated temperatams|e 02] N 100 8

to membrane dehydration which dramatically redubes 0.1 A~ Nafion-TNT PR

proton conductivity in order of magnitude. Thus,ist 0.0L, : : : : : : : [

highly desirable to enhance proton conductivity idiaf 0 20 S0 701000 1250100 1750 2000

membrane at elevated temperature in order to aghiev Current density (mA cm ")

high PEFC performance [1, 2]. Fig. 1. (a) Morphology of porous Ti£nanotube and
One of the effective approaches to improveptawon polarization curves of various composites membrane

conductivity of Nafion at elevated temperature @& t operated at and 10C (b)

incorporate the bifunctional ceramic/inorganicefi§ such

as SiQ, TiO,, ZrO,, zirconium phosphate and zeolites

etc., which are both hygroscopic and proton coratyab

membrane. Hygroscopic inorganic fillers containewvah References
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The present work directed towards fabricatioh
Nafion hybrid membranes with different diameteresof
porous titanium dioxide nanotube (TNT) (Figure 1 &)e
inorganic filler have high affinity to water which
facilitates the proton transport across the elgdto
membrane of the PEFC even at 180. The water
uptakes, ion-exchange capacity, proton conductivity
phase behavior of the hybrid membranes in conjancti
with PEFC performance will be discussed in detail.
Figure 1 (b illustrates the polarization and power density
plots obtained at 106C. It was found that the power



