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Meso-porous silica (MCM-41), which
silanol groups on the surface were re-
placed with sulfo groups, shows high
proton conductivity with low density of
acid group. The purpose of this study was
to reveal its proton kinetics in angstrom
scale from diffusion constant, hopping
distance and residential time of pro-
tons measured by neutron quasi-elastic
scattering.

Quasi-elastic spectra of following samples
were measured by“High-resolution mode
“ of AGNES spectrometer of ISSP.
1) perfluorosulfonic acid (0%RH)
2) perfluorosulfonic acid (˜40%RH)
3) perfluorosulfonic acid (˜80%RH)
4) MCM-41 (0%RH)
“RH”means relative humidity. Each sam-
ple has pores of 2-3 nm diameter and intro-
duced proton was 1.4mmol/g. The sample
temperature was at 25 C. RH was realized
by adsorbing water vapor in the neutron
beam. It means sample 1) ˜ 3) are sample.

It was found out that even in the 0%
RH sample, quasi-elastic component was
observed. By increasing RH value, quasi-
elastic components were gradually in-
creased. On the contrast, MCM-41 (0%RH)
showed no quasi-elastic intensity as ex-
pected. These results suggest that there are
movable protons on the surface of perfluo-
rosulfonic acid. It is also expected that the
quasi-elastic components at high RH value
consist of two components. In our previous
quasi-elastic experiments of meso-porous
silica (FSM-16), two components model
was successful and each components rep-
resents slow diffusion water which was
strongly confined by surface silanol group
and first diffusion of bulk-like water.

To derive diffusion constant and other
parameters further analysis is on-going.
However, the statistics of spectra are poor
since water contents in perfluorosulfonic
acid were quite small (1/5 of FSM-16). This
is unsurprising effect of introducing hy-
drophobic group. And the adsorption rate
of water vapor in the in-situ environment
was quite slow: we had to consume our
beam time for water adsorption. Sample
environment or sample preparation should
be improved to obtain better statistics.
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