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The cation of imidazolium-based ionic
liquids (ILs) consists of the positively
charged moiety of the imidazolium ring
and the non-charged moiety of the long
alkyl-chain. Thus, one can easily expect
that such ILs behave like a surfactant.
In fact, Bowers et al. have found that
three ILs, 1-butyl-3-methylimidazolium
tetrafluoroborate, C4mimBF4, 1-octyl-3-
methylimidazolium chloride, C8mimCl,
and 1-octyl-3-methylimidazolium iodide,
C8mimI aggregate in their aqueous so-
lutions by means of small-angle neutron
scattering (SANS) technique [1]. Despite
of the high charge density of nitrate ion,
1-dodecyl-3-methylimidazolium nitrate,
C12mimNO3 can dissolve in both polar
solvent of water and non-polar solvent of
benzene. It is thus interesting how the IL
dissolves in both solvents. In the present
investigation, SANS experiments were
conducted on D2O and C6D6 solutions of
C12mimNO3 using SANS-U spectrometer
to elucidate aggregation of C12mimNO3 in
both solvents.
Fig. 1 shows SANS spectra of D2O and

C6D6 solutions of C12mimNO3 at vari-
ous IL concentrations. In the spectra of
the D2O solutions (Fig. 1 (a)), a peak ap-
pears at q = ca. 0.05 A-1. This suggests that
C12mimNO3 forms aggregates like a mi-
celle in the solutions. Probably, the imida-
zolium rings interact with themselves to
form an outer sphere of micelle, and the
dodecyl groups aggregate to form a core of
micelle. In contrast, no peak appears in the
SANS spectra of the C6D6 solutions (Fig. 1
(b)). The SANS intensities of the C6D6 so-
lutions are gradually strengthened with in-
creasing IL concentration, and the spectra
can be explained by the Ornstein-Zernike
equation. Thus, C12mimNO3 is heteroge-
neously dissolved in C6D6, but the IL ag-

gregates do not have a definite shape, such
as a micelle. We will perform quantitative
analysis on the SANS spectra to clarify the
dimension of C12mimNO3 aggregates in
the D2O solutions.
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Fig. 1. SANS spectra of (a) D2O and (b) C6D6 solu-
tions of C12mimNO3 at various C12mimNO3 con-
centrations.
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