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Abstract

Multiscale investigation of
ligand—nanoparticle interaction
controlling the structure of

nanoparticle

Dohun Kang
Chemical and Biological Engineering

The Graduate School

Seoul National University

The surface-bound ligands adsorb selectively on various types of
metal nanoparticle surfaces to regulate their structure and properties.
In particular, these adsorption tendencies become more complex in
Interactions with nanoparticles with low-symmetry steps, edges, and
kinks. However, investigation of the adsorption behavior on
nanoparticles is a challenge because low-symmetry surface structures
of synthesized nanoparticles intrinsically have no symmetry-equivalent
site and ligand adsorption energy 1s influenced by both van der
Waals interaction and direct binding. Here, we employ multiscale

Investigation combining MD simulation and
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machine—learning—accelerated  ab-initio  calculation to  analyze
ligand-dependent coalescence processes occurring in the synthesis of
gold nanoparticles and complex adsorption behavior of PVP on the
synthesized platinum nanoparticle surface. The analyses demonstrated
that enhanced ligand mobility, employing a heterogeneous ligand
mixture, results in the rapid nanoparticle pairing approach and a fast
post-merging structural relaxation, and the PVP binding affinity on
Pt nanoparticles with complex surface structures is affected by the
coordination of binding sites, and their surrounding surface local

geometry as well.
keywords : nanoparticle-ligand interaction, molecular dynamics,

DFT, in-situ TEM
Student Number : 2019-27957
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