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XAFS measurement of metal cluster structure in electroplated thin films
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Electrodeposition of Al alloys is a fundamental technology for coatings. Previous works of
our group showed that AI-W alloy films with a W content and a high corrosion resistance can
be obtained from Al-based ionic liquids (ILs) added with tungsten(W) chloride hydrate
(WgCli12-2H20).

WsCli2-2H20 in the solid form has an octahedral cluster composed of six tungsten atoms.
This cluster structure retains even after WsCli2-2H,0 is dissolved in the ILs. Such atomic
cluster structure may affect the local atomic arrangement in the electrodeposited AI-W alloy
films. This study compared the coordination environments of W atoms in the electrodeposited
Al-W alloy films obtained by using W¢Cli2-2H>0 and WCls, the former of which has a cluster
structure but the latter doesn’t. As a result of EXAFS spectra analysis, both of the W atoms in
Al-W alloy films obtained by using W¢Cli2-2H>O and WCIs have Al atoms in the first
coordination, but the one obtained by using W¢Cli2-2H,0O had smaller number of coordinated
Al atoms.
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Al-W alloy W source Nai ral (nm) R (%)
Al-10W WsCli2-2H20 11.8 0.271 0.54
Al-3W WsCli2-2H20 9.8 0.278 0.85
Al-1W WCls 10.2 0.278 1.24
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