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Three dimensional electric-field imaging at catalytic-interface
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We investigate the mechanisms underlying the high-temperature degradation of
platinum nanoparticles supported on Ti02(110) substrates. We analyzed both the 3D structure and the
atomic dynamics of the platinum nanoparticles. Employing our high-speed electron microscopy, we

were able to track platinum trimer on the TiO2 substrate with a temporal resolution of 40
milliseconds. Through synergistic use of first-principles calculations, we successfully
reconstructed the 3D structures of these platinum trimers from their projected 2D images. We
elucidated that the platinum trimers maintain an equilateral triangular shape while they move across
the Ti02 substrate through 3D rotations and translations. Furthermore, our results revealed that
the ﬁlatinum preferentially migrates along selective pathways, repeatedly forming and breaking bonds
with oxygen while avoiding direct interactions with titanium atoms.
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