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By the readion of N-alkylimidazolium chlorides or N-
alkylimidazole with anhydrous hydrogen fluoride (HF),
involatile room temperature molten sats (RTMS),
XF 23HF have been synthesized where X = 1-
methylimidazolium (MI) [1,2], 1,3-dimethylimidazolium
(DMI), 1-ethyl-3-methylimidazolium (EMI) [1-5], 1-
methyl-3-n-propylimidazolium  (PrMI),  1-n-butyl-3-
methylimidazolium (BMI) [1,2], 1-methyl-3-n-pentyl-
imidazlium (PeMl), 1-n-hexyl-3-methylimidazolium
(HMI) [1,2]. Vaauum stable salts at room temperature
exhibit the same compasition regardless the type of the
cation.

The spedroscopic analyses suggest the existence of
oligomeric anions such as H,F; and HiF; as main
components in these salts [3]. Table 1 shows Ime
physicd properties of these RTMS. High spedfic
conductivities, 110 mScm™ and 100 mScm® for
DMIF 23HF and EMIF 23HF a 298 K [1-5].
Substitution of the proton or the longer alkyl side chains
for the @hyl group of the imidazolium cation increases the
viscosity and deaeases the conductivity. These salts are
stable in air and do not etch a Pyrex glass container at
ambient conditions. Electrochemicd windows of these
salts are @out 3V in the cae of EMIF 23HF [3,4]. The
elongation of alkyl side chain on the ction increases the
eledrochemical windows of these salts.

Low temperature (but not room temperature) melting salts,
alkylimidazolium bifluorides, XHF,, are aystallized from
some HF deficient melts prepared by the decompasition
of anions at elevated temperatures (in the cae of EMI
salts, at around 400 K). Figure 1 shows the aystal
structure of EMIHF, (m.p. 324 K) in which the columnar
stacking of the cdions via hydrogen bonding between one
of the ring protons and the T-€ledrons on the neighboring
cations.

These RTMS ad as Lewis base against fluoroaddsto give
some molten fluorometallates without any involatile
byproducts. The stoichiometric readion of EMIF 23HF
and solid fluorides, NbFs and TaFs, gives new RTMS
with similar properties;, EMINbFs and EMITaks,
respedively (Table 2) [7]. Raman spedroscopy revealed
the room temperature vacuum stable salt obtained by the
readion of EMIF 2.3HF and excess ShFs is not a simple
SbFs salt but that containing digomeric anions such as
szF]_]_- and Sb3|:16_.
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Table 1 Some physical constants of alkylimidazolium
fluor ohydrogenates XF 23HF at 298K.

Salts M.W. Density Viscosity Spedfic

/gem®  [cP  conductivity
/ mScm™*
MIF 23HF 148 1.20 89 60
DMIF 23HF 162 117 51 110
EMIF 23HF 176 1.13 49 100
PrMIF 23HF 190 111 - 61
BMIF 23HF 204 1.08 196 33
PeMIF 23HF 218 1.05 - -
HMIF 23HF 232 100 . 258 16

Table 2 Some physical constants of EMINbFs and
EMITaFe.

EMINDFs EMITaF,

Mélting point / K 272 275
Glasstransition temperature / K 181 -
Density at 298K /gcm™ 1.67 217
Molar volume & 298K / cm®mol™* 190 187
Conductivity at 298K / mScm™ 85 71
Viscosity at 298K / cP 49 51

Fig. 1 Perspedive view of the structure of EMIHF,[6].



