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Atomistic molecular dynamics (MD) simulations of alkanethiol
monolayer-protected gold nanoparticles!?2 (GNPs) are performed in
aqueous solutions at temperature 300K. Special focus has been given to
the penetration depth of water and ions into the diffuse shell of
alkanethiols as a function of grafting density, functionalization and
chain length. Also, we focus on the formation of complexes between
GNPs and surrounding ions and water. We study the orientation of
water molecules inside the hydrocarbon chains (from surface of gold
core to the terminal groups) and near the terminal groups. Hydrogen
bonds and ionic contacts with terminal groups have been studied to
observe the effect on the solvent structure of functionalization, grafting
density and chain length. We modeled different types of GNPs with
varying grafting density and chain length with nonpolar -CHz and polar
—-COO-, -NH3z* and -C(COO’)( NHs*) termination. The solutions of GNPs
with ionic terminations are neutralised by excess Na* and Cl- ions. We
show that the penetration of water and ions into the hydration shell
increases with decreasing grafting density irrespective of the terminal
group. High grafting densities leads to more extended hydrocarbon
chains which behave more rigidly. Charged GNPs produce a long range
effect in the surrounding solution structure. Orientation of water
molecules within the hydrocarbon chain region of the solvated GNP
leads to effective H-down configurations irrespective of termination.
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