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HAERROME(EX):

Tonic liquids constitute a new class of liquids, which attract much attention because of
their characteristic properties and potential utilities as functional liquids. Unique
properties are remarkably manifested in their thermal behaviors such as premelting over a
wide temperature range, excessive supercooling, and the existence of complex thermal
histories. To elucidate their uniqueness, we have made systematic studies with calorimetry,
Raman spectroscopy and relaxation measurements of NMR, aiming at deeper
understanding of the underlying mechanism The studies show that one of most important
factors to cause the uniqueness is the flexibility of alkyl chains and various conformations.

It was recently discovered that sputter deposition of Au onto the surface of an ionic liquid generates
nanoparticles in the liquid with no additional stabilizing agents. With small-angle X-ray scattering
experiments, it is revealed that the particle size is relatively uniform for a fixed temperature and that the
definitive factors to determine the size are the type of ionic liquid and temperature of the capture ionic
liquid.
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200 9FEE 24, 700, 000 0 24, 700, 000
¥ Eh 184, 600, 000 0 184, 600, 000
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(D Can Temperature Control the Size of Au
Nanoparticles Prepared in Ionic Liquids by
Sputter Deposition Technique?

Y. Hatakeyama, S. Takahashi, Keiko Nishikawa,
J. Phys. Chem. C  (in press).

@ Syntheses and crystal structures of two ionic
liquids having halogen-bonding groups:
4,5-dibromo- & 4,5-diiodo-1-butyl-3-methyl-
imidazolium trifluoromethanesulfonates

T. Mukai and Keiko Nishikawa

Solid State Science 12, 783-788 (2010).

(@ NMR study on relationships between
reorientational dynamics and phase behaviour of
room-temperature ionic liquids: 1-alkyl-3-
methylimidazolium cations

M. Imanari, K. Uchida, K. Miyano, H. Seki and
Keiko Nishikawa

Phys. Chem. Chem. Phys. 12,2959-2967 (2010).
(Cover Article of No.12 Vol. 12)

@ Aspect-Ratio Dependence on Formation
Process of Gold Nanorods Studied by
Time-Resolved Distance Distribution Functions.
T. Morita, Y. Hatakeyama, K. Nishikawa, et al.,
J. Phys. Chem. C 114, 3804-3810 (2010)

(® Phase Behaviors of Room Temperature Ionic
Liquid Linked with Cation Conformational
Changes: 1-Butyl-3-methylimidazolium
Hexafluorophosphate

T. Endo, K. Tozaki and K. Nishikawa

J. Phys. Chem. B 114, 407-411 (2010).

® Comparison of Interionic/Intermolecular
Vibrational Dynamics between Ionic Liquids and
Concentrated Electrolyte Solutions.

T. Fujisawa, K. Nishikawa, and H. Shirota

J. Chem. Phys. 131, 244519_1-14(2009).

(@ Polymorphic Properties of Ionic Liquid of
1-Isopropyl-3-methylimidazolium Bromide

M. Kawahata, T. Endo, H. Seki, K. Nishikawa,
and K. Yamaguchi

Chem. Lett. 38(12) 1136-1137(2009).

Ultrafast Dynamics in Aprotic Molecular
Liquids: A Femtosecond Raman-Induced Kerr
Effect Spectroscopic Study.

H. Shirota, T. Fijisawa, H. Fukazawa and K._
Nishikawa

Bull. Chem. Soc. Jpn. 82 (11), 1347-1366 (2009).
@ Hydrophobicity/Hydrophilicity of
1-Butyl-2,3-

dimethyl and 1-Ethyl-3-methylimodazolium




Tons: Towards Characterization of Room
Temperature Ionic Liquids

H. Kato, K. Miki, K. Nishikawa, and Y. Koga
J. Phys. Chem. B, 113, 14754-14760 (2009).

Thermodynamic Study on Phase Transitions
of Poly(benzyl methacrylate) in Ionic Liquids
Solvent

T. Ueki, A. Ayusawa Arai, T. Morita,

K. Nishikawa, M. Watanabe et al.,

Pure & Applied Chemistry 81, 1829-1841 (2009).

@ Melting and Crystallization Behaviors of an

Ionic Liquid, 1-Isopropyl-3-methylimidazolium

Bromide, Studied by Using Nanowatt-Stabilized
Differential Scanning Calorimetry.

K. Nishikawa, S. Wang, T. Endo, and K. Tozaki
Bull. Chem. Soc. Jpn. 82 (7), 806-812 (2009).

@ Atomic Mass Effects of [XF,] ionic Liquids.
II. Theoretical Study.

T. Ishida, K. Nishikawa and H. Shirota

J. Phys. Chem. B 113, 9840-9851 (2009).

@ Atomic Mass Effects of [XF,] ionic Liquids.
I. Experimental Study.

H. Shirota, K. Nishikawa and T. Ishida

J. Phys. Chem. B 113, 9831-9839 (2009).

Halogen-bonded and hydrogen-bonded
network structures in crystals of 1-propyl- and
1-butyl-4,5- dibromo-3-methylimidazloium
bromides.

Tomohiro Mukai and Keiko Nishikawa
Chem. Lett. 38, No. 5, 402-403 (2009).

@ Small-Angle X-ray Scattering Study on Au
Nanoparticles Dispersed in Ionic Liquids of
1-Alkyl-3-Methylimidazolium Tetrafluoroborate
Y. Hatakeyama, T. Torimoto, S. Kuwabata, K.
Nishikawa

J. Phys. Chem. C 113 (10), 3917-3922 (2009).

Characterization of the molecular
reorientational dynamics of the neat ionic liquid
1-butyl-3-methylimidazolium bromide in super
cooled state using 'H and '*C NMR spectroscopy.
M. Imanari, H. Seki, K. Nishikawa

Mag. Res. Chem. 47, 67-70 (2009).

@ Chemical Potentials in Aqueous Solutions of
Some Ionic Liquids with 1-Ethyl-3-methyl-
imidazolium Cation.

H. Kato, K. Nishikawa, T. Morita, Y. Koga

J. Phys. Chem. B 112, 13344-13348 (2008).

Intermittent crystallization of ionic liquid:
1-isopropyl-3-methylimidazolium bromide
Keiko Nishikawa and Ken-ichi Tozaki

Chem. Phys. Lett., 463, 369-372 (2008).

Isomer Populations in Liquids for 1-Isopropyl
3-methylimidazolium Bromide and Its Iodide, and
Their Conformational Changes Accompanying
the Crystallizing and Melting Processes.

Takatsugu Endo and Keiko Nishikawa
J. Phys. Chem. A, 112, 7543-7550 (2008).

@ '"H NMR Study on reorientational dynamics
of an ionic liquid, 1-butyl-3-methylimidazolium
bromide, accompanied with phase transitions.
M. Imanari, H. Seki, K. Nishikawa

Chem. Phys. Lett., 459, 89-93 (2008).

@D Self aggregation of 1-butyl-3-methyl-
imidazolium bromide in aqueous solution.

H. Tsuchiya, M. Imanari, K. Nishikawa, H. Seki
and M. Tashiro

Anal. Sci., 24, 1369-1371(2008).

@ Conformational Analysis of 1-Butyl-3-
methylimidazolium by CCSD(T) level Ab Initio
Calculations: Effects of Neighboring Anions

S. Tsuzuki, A. Ayusawa Arai and K. Nishikawa
J. Phys. Chem. B, 112, 7739-7747 (2008).

@ Rhythmic Melting and Crystallizing of Ionic
Liquid 1-Butyl-3-methylimidazolium Bromide
K. Nishikawa, S. Wang and K. Tozaki

Chem. Phys. Lett., 458, 88-91 (2008).

@ Development of an Apparatus for
Simultaneous Measurements of Raman
spectroscopy and High-Sensitive Calorimetry

T. Endo, K. Tozaki, and K. Nishikawa

Jpn. J. Appl. Phys., 47 (3), 1175-1779 (2008).

@ Relative hydrophobicity and hydrophilicity of
some “ionic liquid” anions determined by the
1-propanol probing methodology: A differential
thermodynamic approach.

Hitoshi Kato, Keiko Nishikawa Yoshikata Koga
J. Phys. Chem. B 112,No.9 2655-2660 (2008).

@ Melting and freezing behaviors of prototype
ionic liquids, 1-butyl-3-methylimidazolium
bromide and its chloride, studied by using a
nano- Watt differential scanning calorimeter.

K Nishikawa, H. Katayanagi, H. Hamaguchi, and
K Tozaki

J. Phys. Chem. B 111, 4894-4900 (2007).

@) Apparatus for simultaneous measure-
ment of X-ray absorption factor developed
for small-angle X-ray scattering beam line.
T. Morita, Y. Tanaka, K. Nishikawa

J. Appl. Cryst 40, 791-795 (2007).

Crystal Structure of 1-Butyl-3-methyl-
imidazolium Iodide.

M. Nakakoshi, M. Shiro, T. Fujimoto, H. Seki, K.
Nishikawa

Chem. Lett. 35, 1400 -1401(2006).

@ Anomalous dynamic behavior of ions and
water molecules in dilute aqueous solution of

1- butyl-3-methylimidazolium bromide studied by
NMR.

M. Nakakoshi, H. Seki, Y. Koga, K. Nishikawa
Chem. Phys. Lett. 427, 87-90 (2006).




@D Effect of an “ionic liquid” cation,
1-butyl-3-methylimidazolium, on the Molecular
Organization of H,0.

K. Miki, P. Westh, K. Nishikawa, and Y. Koga
J. Phys. Chem. B 109, 9014-9019 (2005).
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(@ K. Nishikawa “Unique Phenomena Caused
by Microscopic Structural Changes of Tons” 239"
American Chemical Society National Meeting &
Exposition; Symposium on “Physical Chemistry
of Ionic Liquids”  San Francisco USA (2010,
March)
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@ K. Nishikawa “Melting and crystallization
behaviors of 1-isopropyl-3- methylimidazolium
bromide studied by using nW-stabilized
differential scanning calorimetry”

COIL-3 pre-Symposium “Science of Ionic
Liquids” (Cairns, Australia, May 29-30,2009).
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® K.Nishikawa “Melting and crystallizing
behaviors of imidazolium-based ionic liquids”
(Plenary)

2" International Congress on Ionic Liquids
(Yokohama, Japan, August 5-10, 2007)
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