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[Abstract]

lonic liquids (ILs) are salts in a liquid phase at room temperature. ILs have attracted a wide
range of scientific interests due to their unique physicochemical properties such as low vapor
pressure, thermal stability, non-volatility and ionic conductivity. Such characteristics are
known to depend on electrostatic interaction, hydrogen bonding, and entropy effect. In
particular, Madelung energy, which is a sum of electrostatic interaction, is quite important for
understanding their unique properties and how ILs possess a microscopic segregation
structure different from typical inorganic salts. However, it has not been studied well and
many unresolved problems still remain. In this study, we investigated the electronic structure
of the valence band of ILs by ultraviolet photoelectron spectroscopy (UPS) to evaluate the
correlation between anion/cation structure and Madelung energy of ILs.
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Fig. 2. UPS spectrum of [Csmim]Br. Black,

red, and blue lines show spectra of

UPS(Hell), calculation results of cation

([Camim]*), and anion(Br-) respectively.

FA L BHRE LTS 5 2 & TOlmFOMME [C uiin B
LRBRICK A AL R E T OA AL BRI 5 Mm%éwmm
KIETH~Y—T N TERNL, K ILDO~v— £45 [N.z.]Br
TN TR AX—FH M LIz, vk, %40 ;[NW]BT

[Nnnn] Br(n=2, 4, 8)iZ 2>\ Tt [FRRDF R 21T g T

o, Fig3 o EBRA PR OHMBAENHHED E°

NI~ =TV J T FOV R — EERTRIA S F o0
BEont-~—7 1 XV X —OHEE R Calculated Madelung energy / ¢V

T, B, M ERERNGE S/~ —  Fig3. Correlation between calculated

T T ERILX— M BRI 515
bz~ —T NN T TR F TR T D,
Fig.3.7> 5 ERIAITIEL & SEBRGE BL 13 BV VAH B & FF

Madelung energy and measured Madelung
energy. Open circle shows results of
[Csmim]X, and Filled circle shows results of
[Nnnnn] Br.
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