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Ion beam shaping of catalytic nanoparticles
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At the nanoscale metals exhibit catalytic properties that differ from those in the bulk phase. Gold, which is
commonly regarded as inert, becomes a powerful catalyst for reactions such as the water gas shift reaction,
which is an important step in the production of hydrogen. The catalytic activity depends on the size and shape
of the metallic nanoparticle.
We explore the shaping of ligand-protected Au and AuCu alloy nanoparticles with ion beams and their re-
sulting catalytic behavior, both with simulations and experimentally. SDTrimSP-3D was used to simulate the
erosion of spherical nanoparticles by sputtering. Experimentally, samples of 10nm AuCu particles were irradi-
ated with different fluences of low energy Ar ions and analyzed using atomic force microscopy. The resulting
images show clusters of nanoparticles turning into single nanoparticles as the rest is sputtered away. Subse-
quently, these modified samples will be measured with scanning electron microscopy to determine the exact
shape of the individual sputtered nanoparticles. The ion-beam-shaped particles will also be tested against the
as-deposited nanoparticle shape in catalysis experiments using the water gas shift reaction.
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