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Mesoporous silica MCM-41 C18, SiO2
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The capillary condensed methanol confined in MCM-41 C18 and OMC78 was prepared on an
adsorption apparatus installed at Fukuoka University. The powder samples were inserted in
cylindrical double aluminum cells previously used for QENS measurements at DNA spectrometer,
J-PARC.

The energy range: -25 ~ +45 ueV with an energy resolution of 1.3 ueV.

The Q-range: 0.07 - 1.98 Al which covers the first peak of the structure factor of methanol in
MCM-41 an OMC.

The temperature range: 315, 300, 285, 270, 255 K. The data at 150 K were used as resolution

function.

2. EERAERUHKER (DDF) Experimental method and results (continued)




Figure 1 shows the typical QENS spectra of methanol molecule in OMC at various temperatures.
Since the energy resolution of DNA is several peV, only the translational motion of a methanol
molecule will contributes to the QENS data of methanol in Ph-PMO and OMC. Thus, the QENS
data were analyzed by Eq.

S(Q, @) = {418() + Az L1rans(Q, @)} ® R(Q, w) + BG (1)
8(®) is a & function and corresponds to the elastic component. Luans(€), ®) is a contribution from
translational diffusion of the capillary-condensed methanol molecules. BG'is the background and
R(Q, ®) is the resolution function.
The obtained half-width at half-maximum, 7, was analyzed with a jump diffusion model given by
Eq. (2).

D, Q*

1+ D, 7,Q

I'is HWHM (half width at half maximum). Dr is translational diffusion constant. 7, is residence
time of translational diffusion. ¢ is the momentum transfer.

The translational diffusion constant, D, of a methanol molecule in Ph-PMO and OMC was plotted
as a function of 1/T. The activation energy of the translational diffusion of a methanol molecule
in Ph-PMO and OMC was obtained as 14.6 kd/mol and 5.76 kJ/mol, respectively. The present
results suggest that methanol molecules strongly bind to the pore wall of Ph-PMO probably due to
the hydrogen bonding between the methanol OH and the silanol Si-OH groups. In the case of the
hydrophobic wall of OMC, methanol molecules are less retarded than in Ph-PMO since the

interactions between methanol
molecule . ‘ ‘ ‘ and the carbon
wall of 0.6 OMC.
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Fig. 1. QENS spectra of methanol confined in Ph-PMO at various
Temperatures, together with that of vanadium for resolution function.






