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Sputtering metals on liquid substrates for nanoparticle synthesis.
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In this first attempt to sputter metal onto liquid substrate, we first used a DC

magnetron device to sputter Ti and Ag atoms onto a solution of pentaerythritol

ethoxylate (PEEL).

In this case, our data reveal that Ti atoms sputtered in low-pressure argon plasma first

form a film over the liquid surface. However, the latter dissolves after venting the

sample. Anatase TiO2, asymmetric, and facetted nanoparticles (NP) are found as if

they were originating from a dismantled polycrystalline thin film. In the case of Ag

atoms sputtered on PEEL, a film also forms but solvation does not occur, even after

exposing the sample to air. The silver film precipitates and stays in the bottom of the

vial. Quantum chemistry - based calculations confirm that the chemical interaction of

an oxidized surface (TiO2, AgO) with the PEEL molecules is more favorable as

compared to metallic Ag or Ti. These results suggest that oxidation of the material is a

prerequisite for its incorporation inside the PEEL solution.  Silver is not incorporated

because its enthalpy of oxidation is not large enough, therefore spontaneous

oxidation of the Ag film is not likely while it is the case for Ti.

In a second step, Ag was also sputtered on 1-Butyl-3-methylimidazolium

bis(trifluoromethanesulfonyl)imide (BMIMTFSI) ionic liquid (IL) which shows a

completely different chemical structure as compared to PEEL. Therefore, a different

metal-liquid interaction is expected. Indeed, in this case, film formation is not

observed and spherical, crystallized Ag-NP are obtained. This result suggests a

favorable interaction between Ag atoms and the ionic liquid allowing for instance the

direct incorporation of the sputtered Ag atoms inside the liquid medium.
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