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Room temperature molten salts (RTMS) have been the
subjed of intensive investigations probing the various
properties pertinent to their potential for technologicd
applicaions. Indeed the low melting point coupled with
the complex temperature-compasition dependence of the
physico-chemicd properties made these materials
attradive for basic and applied reseach.

EMIC, 1-ethyl-3-methylimidazadlium chlaride (CHNQl), is widdy
employed as a cdionic source for room temperature molten
sdlts. The combination of EMIC and aluminum trichloride
[1] has been most extensively studied for pradicd
applications such as organic readions, batteries and metal
depasitions [2,3]. Recantly, several low temperature ionic
liquids have been prepared by combining EMI* caion
with organic and inorganic fluoride anions, and their
eledrochemical behaviors have been investigated [4,5].
Hagiwara et. al have recently reported a series of
alkylimidazolium fluorohydrogenate (XMIF 23HF, X =
alkyl group) melts with high conductivities [6-8]. Their
viscosity and conductivity obey Walden's rule like other
RTMS. The dtructural analysis of the molten sdts is
necessary to elucidate the medchanism to reved the high
conductivity acaompanied by the low viscosity of these
salts.

X-ray diffradion experiment is one of the powerful
probes for molten salts, espedally combined with
synchrotron radiation. It provides several advantages;
high resolution in red space due to the wide range of
cateing vedor Q (= (4M\an6, 26: scetaring andle A: wavdength of
photons), smdler coretion tams (egpeddly for  absorption
corredion), reducion d truncaion erors and cgpadty for direct
comparison between X-ray and neutron diffradion data.

SPring-8 bending magnet beamline BL0O4B2 with a bent
crystal monochromator [9] makes the high-energy X-ray
diffradion experiments of molten salts possble in the
transmission geometry. Kohara et. al have developed a
horizontal two-axis diffradometer for non-crystalline
materials [10] (Fig. 1) at SRing-8 high-energy X-ray
diffradion beamline BL04B2.

Figure 2 shows the total structure fadors, §Q), of
XF 23 HF (X= 1-methylimidazolium (M), 1-propyl-3-
methylimidazolium (PrMl), 1-butyl-3-methylimidazolium
(BMI), 1-pentyl-3-methylimidazolium (PeMl), 1-hexyl-3-
methylimidazolium (HMI)). The FSDP (First Sharp
Diffradion Pe&) shifts from Q = 1.65 A™ to 184 A™
with the increase in size of the N-alkyl group on the
imidazolium ring. In addition, pre-peas or shoulders are
observed below FSDP for all the melts. Espedally, pre-
pess are observed at Q = 0.35 A* and 04 A for
PeMIF 23 HF, HMIF 23 HF mélts, respedivey, indicaing a
strong influence of the dkyl group on the intermediate-
range order.

Fig. 1 A two-axis diffradometer for disordered materials
installed at BLO4B2 of SPring-8.
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Fg. 2 Thetotd structure factors, SQ), of XF 23 HF. (8 MIF 23
HF, (b) EMIF 23 HF, (c) PIMIF- 23 HF, (d) BMIF 23 HF, (¢
PeMIF 23 HF, (f) HMIF 23 HF. Successive curves are digoleced

upward by 1 for darity.
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