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Small-angle neutron scattering
(SANS) experiments were made on
the 1-alkyl-3-methylimidazolium
bis(trifluoromethanesulfonyl)amide,
[C(n)H(2n+1)mim+][TFSA-] (n: alkyl-
chain length of the imidazolium cation)
ionic liquids containing a hydrophobic
solute such as surfactant and alcohol, and
we discussed the aggregation structure
of hydrophobic solute in the ionic liq-
uids. SANS measurements were carried
out by using SANS-U spectrometer at
298 K and the scattering intensities for
the samples were accumulated on the
detector at the camera lengths of 1 and
4 m for 10 min and 1 h, respectively. In
this work, the deuterated ionic liquids,
[C(n)D(2n+1)mim+][TFSA-] where alkyl-
chain H atoms is substituted by D atoms
were synthesized and were used as the
solvents on SANS measurements.
(1) Dodecyl-trimethylammonium bromide
(DTAB) in [C(n)D(2n+1)mim+][TFSA-]
with n =2 and 4.

SANS profile observed for
DTAB/[C2D5mim+][TFSA-] solution
did not show a significant peak to obtain a
flat SANS pattern at all DTAB concentra-
tions (C = 0 - 0.04 mol kg-1). The same was
obtained for DTAB/[C4D9mim+][TFSA-]
system. These results indicate that nano
scale structure such as DTAB micelle is
not formed in the ionic liquids. Here, it
has revealed by our density measurement
that the apparent molar volume estimated
in DTAB/[C2D5mim+][TFSA-] system
markedly increases with DTAB concen-
tration up to ca. 0.01 mol kg-1 and is
kept a constant at C > 0.01 mol kg-1. We
concluded on the basis of SANS and molar
volume studies that DTAB molecules are
not form a nano scale micelle due to a
specific interaction between DTAB and

ionic liquid. It is need to elucidate the
intermolecular interaction at micro scale
level, and we are trying now large-angle
X-ray scattering and MD simulation.
(2) Alcohols, C(n)D(2n+1)OH (n = 2, 4 and
6) in [C12H25mim+][TFSA-].

According to our previous SANS study, it
is established that neat [C12mim+][TFSA-
] shows an intense SANS peak at around
Q = 0.2-0.3 A-1 and the peak is ascribed
to the long-range TFSA-TFSA correlation in
the ionic liquid. In this study, the peak posi-
tion was unchanged with adding C2D5OH
and C4D9OH, implying that liquid struc-
ture in neat [C12H25mim+][TFSA-] re-
mains in both alcohol/IL binary systems
and the solvation of alcohol molecule
by IL is weak. On the other hand,
in C6D13OH/[C12H25mim+][TFSA-] sys-
tem, the peak position slightly shifts to a
higher Q-range and the intensity decreases
with C6D13OH, implying that liquid struc-
ture of neat [C12H25mim+][TFSA-] is de-
stroyed due to hydrophobic interaction
between alkyl groups of [C12H25mim+]
cation and C6D13OH to give the shifted Q
and the decrease in the SANS intensity.
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