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In recent years, porous metal-organic framework
(MOF) crystals have attracted considerable

attention for their uses in gas adsorption,
separation and storage. These crystals also
provide opportunities to investigate the physical
properties of nanomolecular assemblies. Here we
report the dielectric behavior and thermal motion

of guest CHsOH molecules in
[LazCus(IDA)s] mCHsOH (m =~ 4). The dielectric
constant of this coordination polymer crystal
containing guest methanol molecules exhibited

https://www.hyomen.org

large frequency and temperature dependences. X-ray crystal structure analyses and MD calculations
indicated that the orientation polarization of guest polar molecules plays an essential role in the
dielectric properties of this system. Similar to the water molecules in [La2Cus(IDA)s]-nH20 (n ~ 9), the

methanol molecules exhibited antiferroelectric hysteresis loop at high temperature.
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Figure 1. Temperature dependences of

dielectric constants (&) for [Ln2Cus(IDA)s]-nH20
(Ln = La, Nd, Sm, Gd; n = 9.0). The inset
shows the crystal structure of
[CuzLas(IDA)s]-nH20 viewed along the channel
direction (//c) and the arrangement of water
molecules determined by the molecular
dynamics simulation.
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Figure 2. Coordination structures around Cu
(a) and La (b) atoms.
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Figure 3. (@) Crystal structure of
[CuzLn3(IDA)s]-4CH3OH at 123 K viewed along
the channel direction (//c). (b) Electron density
distribution map of oxygen and carbon atoms
in the porous space predicted by X-ray crystal
structure determination at 123 K. (c) The
possible arrangement of the C and O atoms of
guest methanol molecules viewed along the b
axis. The inner surface of the channel was
also presented.
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Figure 4. (a) The calculated arrangement of
methanol molecules. (b) The porous space for
guest CHsOH molecules viewed along the ¢
direction.
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Figure 5. The temperature dependences of
the lattice constants. (a0, co, Vo) and (a, ¢, V)
represent the lattice constants of
[LazCus(IDA)s] and [LazCus(IDA)s]- mCHsOH,
respectively.
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Figure 6. (a) Averaged temperature
dependence of MSD (42) for guest methanol
molecules of [La2Cus(IDA)s]- mCH3OH (m = 4).
Large green squares and green broken line
represent the temperature dependence of
MSD along the channel direction (//c) at 400
ps. Red and black lines represent the
time-dependences of MSD up to 600 ps along
the a and c directions at 410 K. (b) MD
simulation results for the thermal motion of
methanol molecules. Red and gray lines
represent the OH and CHs groups. The
positions of methanol molecules at 120, 200
and 410 K are plotted every 5 ps between O
and 1 ns.
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Figure 7. The temperature and frequency
(100 Hz — 100 kHz) dependences of the
dielectric  constants  parallel (es) and
perpendicular (1) to the channel direction (//c).
The inset shows the hysteresis loop observed
at 325 K.
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