
Alkyl-chain Dependence on Micro-phase Separation of Room Temperature Ionic
Liquids

Kenta Fujii (A), Yasuhiro Umebayashi (B), Shin-ichi Ishiguro (B), and Toshiyuki
Takamuku (A)

(A) Saga Univ., (B) Kyushu Univ.

Room temperature ionic liquid has
attracted attention as a new solvent of
negligible vapor pressure and incom-
bustibility. Recently, it has been reported
by simulation and thermodynamic studies
[1,2] that nonpolar (alkyl-chain group)
and polar (cationic imidazolium ring
and anion) domains are formed in 1-
alkyl-3-methylimidazolium (C(n)mim+)
hexafluorophosphate ionic liquids with the
alkyl-chain length longer than n = 4, thus
micro-phase separation occurs in the ionic
liquids. In this work, small-angle neutron
scattering (SANS) measurements for the
C(n)mim+ bis(trifluoromethanesulfonyl)
amide (TFSA-) were carried out at 298
K to elucidate experimentally the effect
of varying the alkyl-chain length on the
micro-phase separation.

SANS measurements were made on the
C(n)mim+TFSA- (n = 2, 4, 6, 8, 10 and 12)
by using SANS-U spectrometer with the
camera length of 1 and 4 m. The scatter-
ing intensities for the sample liquids were
accumulated on the detector at the camera
lengths of 1 and 4 m for 10 min and 1 h,
respectively.
Figure 1 shows SANS spectra obtained for

the C(n)mim+TFSA- with the alkyl-chain
length from 2 to 12. The SANS profiles
for all the ionic liquids at low Q region
do not show the Orstein-Zernike behav-
ior. Indeed, a peak appears in the range of
0.15 < Q/A-1 < 0.35 with increasing the
alkyl-chain length and shifts to lower Q
side. A peak fitting using Lorentzian func-
tion was performed on the SANS spectra,
as shown by solid line in Fig. 1, to obtain
the peak position Q0, and then the spa-
tial correlation (= 2pi/Q0) were estimated
to be 15, 22 and 26 A for n = 8, 10 and
12, respectively. The spatial correlation ob-

viously depends on the alkyl-chain length,
indicating that the alkyl-chain groups ag-
gregate to form domains or clusters in the
ionic liquids with n = 8 up to 12, but do
not aggregate with n = 2 to 6. Here, ac-
cording to our large-angle high-energy X-
ray scattering measurements, it has found
that the carbon - carbon interactions among
the alkyl-chain groups of the C(n)mim+
strengthen with increasing n. This is consis-
tent with the present SANS results, i.e., the
experimental evidence for the long-range
ordering of room-temperature ionic liquids
at the molecular level.
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Fig. 1. SANS profiles of C(n)mim+TFSA- ionic liq-
uids
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