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Water in confined geometry has drawn
much attention as a model of water in bi-
ological membrane, chromatography, fuel
cells, catalysts, etc. The properties of con-
fined water differ from those in bulk water
due to a confinement effect and the inter-
action between water and interface. Peri-
odic mesoporous organosilica (PMO) with
hybrid walls composed of organic groups
periodically embedded into inorganic sil-
ica matrices might be a good model of bio
membranes.

In the present study, we employed two
types of PMO: phenylene (Ph) groups em-
bedded into silica matrices (Ph-PMO) and
TMS-Ph-PMO in which about 8% of the
silanol groups are modified with trimethyl-
silane (TMS) to increase the hydrophobicity
of the interface. The diameter, volume, and
specific surface area of pores of Ph-PMO
and TMS-Ph-PMO were determined as 3.0
nm, 0.54 cmˆ2/g, 735 mˆ2/g and 2.7 nm,
0.49 cmˆ2/g, and 742 mˆ2/g, respectively,
from nitrogen adsorption isotherms. Wa-
ter adsorbed in capillary condensed state
in the pores of both PMOs were subjected
to neutron spic echo (NSE) measurements
on the IN11C spectrometer (wavelength of
0.55 nm) at ILL over a temperature range of
230-290 K.

Intermediate scattering functions (ISFs)
I(Q,t) of water confined in Ph-PMO are
shown in Fig. 1. The ISFs were analyzed
by the Kohlrausch-Williams-Watts function
(1),

I(Q,t) = (1-p(Q))A(Q)exp{-(t/τ (Q))ˆ(β
(Q)) } + p(Q) (1)

where A(Q) is the Debye-Waller factor,
tau(Q) is the relaxation time, beta(Q) is the
exponent, and p(Q) is the elastic part. The
average relaxation time was calculated by
using values of beta(Q) and tau(Q), from
which the diffusion coefficients D were de-
rived.

Water confined in both PMOs has shown
non-Arrhenius behavior. Furthermore, wa-
ter molecules in TMS-Ph-PMO are more
mobile than water in Ph-PMO. The results
suggest that water molecules in TMS-Ph-
PMO tend to form clusters in the central
part of pores, whereas water molecules are
bound to the silanol groups in Ph-PMO.

Fig. 1. Intermediate scattering functions of H2O
confined in Ph-PMO at various temperatures.
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