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Room temperature ionic liquids attract
much attention in various chemical fields,
such as organic synthesis, extraction, and
electric device, because of their properties
of novolatility, noflammability, and high
electroconductivity. However, their high
viscosity is a serious problem for applica-
tion of ionic liquids in such fields. Thus,
ionic liquids are often utilized by mixing
them with cosolvent like water, methanol,
and acetonitrile. The microscopic state for
mixtures of ionic liquid and molecular
liquid is essential to evolve the applica-
tion of ionic liquids. In the present work,
the mixing state of methanol solutions of
imidazolium-based ionic liquid has been
evaluated by using small-angel neutron
scattering (SANS) technique.
1-alkyl-3-methylimidazolium bis(trifluoro

methanesulfonyl) amides Cnmim+TFSA-
with the different length of alkyl chain of
n = 4, 6, 8, 10, and 12 were synthesized by
a conventional method. Sample solutions
were prepared by mixing Cnmim+TFSA-
with deuterated methanol at various
methanol mole fractions XCD3OD. SANS
spectra for the sample solutions at 298
K were measured by using the SANS-U
spectrometer with the camera lengths of 1
and 4 m.

Figure 1 shows the Ornstein-Zernike
correlation lengths Xi for Cnmim+TFSA–
CD3OD mixtures estimated from SANS
spectra as a function of XCD3OD. The de-
pendence of the length of alkyl chain is
clearly observed in the figure. The Xi value
for the methanol mixture of C4mim+TFSA-
reaches a maximum at XCD3OD = 0.95
when the mole fraction increases from 0.8
to 1, suggesting that the mixing of the ionic
liquid and methanol is the most inhomoge-
neous at XCD3OD = 0.95 among the mole
fractions examined. However, those for the

methanol mixtures of Cnmim+TFSA- with
n = 6-12 indicate a maximum at the higher
mole fraction of XCD3OD = 0.97. Fur-
thermore, the maximum of Xi increases
with increasing length of the alkyl group.
The present results thus suggest that the
longer the alkyl group of imidazolium, the
more the heterogeneity of the mixtures is
evolved. This is because the hydrophobic
field is easily formed by the longer alkyl
chain and methanol molecules aggregate
by hydrogen bonds in the field.

Fig. 1. Figure 1. Xi for Cnmim+TFSA–CD3OD mix-
tures as a function of methanol mole fraction.
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