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INTRODUCTION

Room temperature molten sat systems
containing bis(trifluoromethanesulfone) imide (TFS") are
expeded to be the alternative supparting eledrolytes for
eledroplating and lithium rechargeeble batteries becaise
of their attradive characteristics, such as wide
eledrochemical  potential  window, high ionic
conductivity, high thermal stability, negligible vapor
presaure and hydrophobic nature. From these favorable
properties, the redox flow batteries having high energy
density may be dso proposed by using the redox readions
of transition metals in the TFS™-based molten salt
systems. However, few redox readions of transition
metals have been reported in the TFS™-based molten salt
systems. In this dudy, the redox readions of some
lanthanides were examined as the candidates for the half
cdl readions of the redox flow batteries using 1-ethyl-3-
methylimidazolium and 1-n-butyl-1-methylpyrrolidinium
bis(trifluoromethanesulfone) imide (EMITFS and
BMPTFS) molten salt systems.

EXPERIMENTAL

BMPBr was prepared by the readion of 1-
methylpyrrolidine and n-butyl bromide (Tokyo Kasei) at
room temperature for 6 hours. BMPBr was purified by
reaystali zation and dried under vaauum at 80°C for 12
hours. No impurity was deteded by 'H-NMR. The
EMITFS or BMPTFS molten salt was prepared hy
interading EMICI (Sanko Chemicd Industry) or BMPBr
with LiTFS (3M) in water at room temperature, foll owed
by extradion into dichloromethane and vacuum drying at
120°C for 1 day.” The TFS™~ sdts of lanthanides were
prepared by the readion d lanthanide oxides or
carbonates with HTFS agueous lution with stirring at
80°C and dried under vaauum at 200°C for 48 hours.?

All the dedrochemicd measurements were
performed in argon-filled glove box (Miwa Seisakujyo,
1ADB-2+MM 2-P15S). Electrochemicd measurements
were @nducted with a mputerized eledrochemicd
measurement system (Hokuto Denko, HZ-3000. Glasy
carbon and platinum were used as the working eledrodes.
Platinum was used as a counter eledrode. The reference
eledrode mnsisted of a silver wire immersed in 0.1 M
AQgCF;SO; / EMITFS solution separated from the bulk
solution with porous glass (Vycor).

RESULTSAND DISCUSSION

Eu(TFY); disolved in both EMITFS and
BMPTFS to dve wmlorless ®lutions a room
temperature. Figure 1 shows the cyclic voltammograms of
a glasy cabon eledrode in EMITFS and BMPTFS
containing 100 mM Eu(TFS);. A cahodic and an anodic
current pek were observed a 05 and 0.1 V,

respedively, in eatr molten salt system. The cahodic
current pe&k was ascribed to the reduction of Eu(lll) to
Eu(ll) since no cahodic current was observed in the
absence of Eu(TFS)s. The aodic aurrent pe&k was
assgned to the oxidation of Eu(ll) formed during the
precaling cahodic scan. The separation between the
cahodic and anodic aurrent pe&ks excealed ~400 mV,
indicaing that the redox readion of the Eu(lll) / Eu(ll)
couple was irreversible dectrochemicdly. The sow
electrode kinetics may be due to the formation of some
complexes of Eu(lll) probably with TFS~, which was
suggested by UV-vis gpedroscopy.

The further investigation of the dedrochemicd
behavior of Eu and ather lanthanides is under way.
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Fig. 1 Cyclic voltammograms at a glassy cabon éledrode
in EMITFS and BMPTFSI containing 100 mM
Eu(TFS)s; Scanrate: 20mV s™.



