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Introduction

= In long time operation of a fuel cell (FC),
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s It makes degradation
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Questions

s What structure does the polyelectrolyte film
(Nafion) have? Is the presfnt accepted model correct?

» How does the structure concern about its electric
property?

= How is the electric conductivity of Nafion dropped

by the absorption of metal ion?
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Samples preparation

Nafion117 Ethanol
etal ion)

HCI Water
0.1moll

(for washing impurity ions out)

Water
(+metal ion)

R: Content ratio [%]

M_: Complete dry
weight [g] |
M,: Wet weight [g] KURRE,
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Electric conductivity
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Cole-Cole plots and
their equivalent circuit
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Nano-structure model of Nafion film
Hydrophilic
domain

Complete dry

Water RW=5.2wt%
Water RW=17.7wt%
Water RW=19.9wt%

Hydrophobic
domain

water

Intensity / a.u.
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PTFE matrix

Nafion shows in the SAXS 15
profiles.

—%
The aggregation domain

The second peak shifts to the lower g of graft chains

with mcrease of the water content but

Water penetrates into the domain
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ProHlems

= As shown in the previous figure, small-Angle X-ray

Scattering (SAXS) is a very powerful tool to investigate
a nanostructure. rﬂ

(e

1 :
p(r) = ;Z} b,  Average of scattering length

1(q) = || p(r)p(r")expliq(r'—r')d*r'd’r"
= J;/ C(r)exp(iqr)d’r

Cr) =, pr)p(r)d’r'= [ p(r)p(r +1)d’r

m Where are metal ions absoTbed?

What does make difference
~ betweenp(andp(r),

density fluctuation or atom distribution ? KPRij



X-ray anomalous dispersion effect

Atomic form factor
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: e . . Cu K absorption edge
Around an absorption edge, S (8.981 keV)
add to <
an atomic form factor
. . 9.00

Energy dependence of Energy / keV

Cu atomic form factor
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SAXS utilizing anomalous

dispersion eHdcf experiment

installed at BL10C of Photon Factory (PF) in High Energy

Accelerator Research Organization (KEK), Tsukuba, Japan
:1.373 A t0 1.389 A (Step : 0.004 A)
8.930 keV to 9.030 keV (Step : 10 eV)

. one-dimensional position sensitive detector
:0.02-0.45 A1
: 600 sec

Focal point

Source point

Mirror
{(bent cylinder)

From KEK-PF HP (http://pfwww.kek.jp/users_info/station_spec/bl10/bl10c.html)
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Anomalous SAXS (Water & CuCl,)
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Transmission drastically dropped at an absorption edge of Cu.
=Nafion absorbed Cu ion.
The first and second peaks becomes intensive at the

absorption edge.
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Anomalous SAXS

A Al(q,E,,E))

(Water & CuCl,)

Al(q,E;,E)) 1

Afnfetal(E‘m’E‘n) = ‘fmetal(Em)‘ _‘fmetal(En)‘ ’Afn'zetal(Em’En) = fn'zetal(Em) _fn'zetal(En)
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Summary & Future

We propose a hierarchic structure for Nafion, phase separation
between graft chain domains and PTFE chain domains is upper
class structure and domains where sulfates groups gather exist
in the gr
measure

Water ag S gather
and then upper class
structure

We cond effect for

revealing

With tri- m only Cu
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