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EXAFS analysis of local atomic structure in ionic liquids
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Metal electrodes for secondary batteries have attracted attention due to the expected large
capacity and high voltage achieved by them. Electrodeposition of metals is the essential
reaction for the charge and discharge in metal electrodes, and the morphology of the deposits is
such a parameter that determines the property of the batteries. The morphology of the deposits
could depend on the surface diffusion of electrodeposited metal atoms. However, the factors
that affect the film morphology leave much to be investigated, as empirical method to evaluate
the surface diffusion behavior of metal atoms has not been established. This study employs
electrodeposition of A1-W alloys using W¢Cli2-2H>0 to obtain an understanding on the surface
diffusion of W atoms. WsCli2-2H20 is composed of an octahedral cluster of six W atoms,
which is remained even when WsCli2-2H>0 is dissolved into an electrolytic bath based on a
chloroaluminate ionic liquid. Comparison between the atomic ordering of W between in the
ionic state of W¢Cli2-2H>0 and in the solid state of electrodeposited AlI-W films would clarify
the surface diffusion behavior of W. In this experiment in SAGA-LS, EXAFS measurements of
tungsten(V) chloride, WCls, dissolved into the chloroaluminate ionic liquid were carried out,
with the aim of comparing the dissolution structure of WCls and WsCli2-2H>0. The results
showed that the dissolution state of WCls in the chloroaluminate ionic liquid does not have a W
atom cluster, and Cl atoms dissociated from WCls.
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