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Organically modified ZrP bearing surface alkyl afmi
was used as a filler material in the preparatioa series

of hybrid proton conducting membranes based on EW
830 and 700 short side chain perfluorosulfonic acid
(PFSA) with the aim of mechanically reinforcing the
hydrophobic component of the PFSA. ZrP particles of
nanometric size were prepared according to a regerk
which allows the quick formation of gels in alipieat
alcohols of solvent-intercalated ZrP nanopartiglesich
were then functionalized by reacting them with 1,2
epoxydodecarfe To make the filler more stable under
fuel cell conditions and more compatible with tHeSA,

a fluorinated epoxydodecane was also used.

Hybrid membranes, with filler loadings up to 10 wt%
were obtained by a solvent-casting procedure and
characterized by thermogravimetric analysis, meiciahn
tests and conductivity measurements. The hybrid
materials were stable up to 250°C and their mechani
properties were improved in comparison with thosthe
neat PFSA in terms of elastic modulus (E) and ysldss
(Y), both at room temperaturdE/E up to +54%AY/Y

up to +22%) and at 80°C / 70% RHK/E up to +110%,
AYIY up to +50%).

The proton conductivity was determined by in-plane
impedance measurements as a function of RH inatinger

80 - 110°C. Surprisingly, the proton conductivitfy the
materials was not compromised by the hydrophobic
character of the nanofiller and all the hybrid meamnies
exhibited higher conductivity than the pristinetdagSA.

In particular, fig.1 shows the in-plane conductiviat
100°C as a function of RH for hybrid membranes mafde
EW 830 PFSA and organically modified zirconium
phosphate  bearing  hydrogenated alkyl chains
(ZrP(Ci2)o.9)-
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Figure 1. In-plane conductivity at 100°C as a fiorctof
RH for hybrid membranes of EW 830 PFSA filled with
the indicated amounts of ZrP({p o.

A hybrid membrane containing 10 wt% of ZrP bearing

fluorinated alkyl chains presented a conductivityda@l S
cm* at 110°C and 95% RH. This result is consistenh wit
the good performance of the membrane in single dak|
tests.
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