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It is well-known that metal oxide dispersed Nafion membrane is utilized for the non-humidified fuel cell by the
improvement of water uptake performance’. Several research has been attempted for the improvement of the fuel cell
performance. However, casted membrane has used in most studies because the metal oxide cannot be mixed with the
nafion membrane and used Nafion solution for mixing with the oxide particle and ion-exchange polymer. On the other
hand, it is known that the ion channel exists for ionic conduction in the Nafion membrane, so-called “cluster structure”
named by Yeager” and Gierke® for Nafion membrane. The Nafion membrane in water media with large ion exchanging
capacity (ca. 1.0 meq/g) is known the existence of ionic cluster contributed from nanophase segregation of
hydrophobic-hydrophilic region. In order to discuss the structural properties of the nafion/ metal oxide composite, it is
better to use the uniform membrane containing the metal oxide. We have been studied the fabrication of metal oxide/
organic compound composite using the Liquid Phase Deposition which is one of the preparation method of metal oxide
called soft solution process4)'6). The dye/TiO, composite4) and protein templated hybrid materials for biosensings) has been
obtained. The mechanism is considered ligand exchanging hydrolysis of metalfluoro complex and F~ consumption reaction
for accelerate of metal oxide’s supersaturation. In this study, we prepare the TiO, nanoparticles in perfluorosulfonate
ionomeric membrane (Naﬁon® by DuPont) using the LPD method. Using this method, we also fabricated the TiO,:Eu®”
nanoparticle dispersed in Nafion membrane. In this system, we measure the photo luminescence of Eu’" doped in metal
oxide nanopertilces for evaluating an enhancement of photo luminescence intensity.

We confirmed the deposition of TiO, nanoparticles in Nafion membrane after immersion into the mixed aqueous
solution of metalfluoro complex and boric acid. The size of nanoparticles is narrow distribution and the particles is TiO,
anatase assigned from SAED pattern and lattice space of (101) 3.5 A. From depth profile of Ti XPS spectra, the existence
of Ti can be confirmed in ca. 10 um depth.

Photo luminescence (PL) spectrum of Nafion / TiO,:Eu’" is an effective way to investigate the electronic structure and
optic characteristics of semiconductor nano-materials, by which the information such as surface oxygen vacancies and
defects as well as separation and recombination of charge carriers can be obtained. Figure is TEM image of nanoparticles
in Eu’" Nafion and inset shows the PL excited by 398 nm (Eu’" : "Fy—’Dj). Nanoparticles are TiO, anatase assigned from
SAED. From the emission spectra, it can be observed that the most intense peak around 595 nm, which corresponds to the
magnetic dipole transition between the D, and 'F; levels and is much
stronger than that of the “Dy— 'F, transition. It is well-known that the o ©xcited by 398 nm
selection rules and transition probabilities between states strongly depend on
the crystal field” ¥. If the Eu’" ions embedded in a site with inversion
symmetry, the *Dy—'F; magnetic dipole transition is dominating, while in a
site without inversion symmetry the ’Dy—F; electric dipole transition is the
strongest contributed from their parity. In this spectra, The emission intensity
at 617 nm (’Dy— 'F,) is enhanced by inducing TiO,. Inducing TiO,
nanoparticles cause changing the symmetry of Eu’" crystal field.
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