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Molecular-scale investigations on self-assembled monolayers
with a control function of molecular adsorption

by atomic force microscopy in liquid
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Abstract

Control function of molecular adsorption (i.e. adsorption control) has been studied in
various fields such as biochemistry, medical science and environmental industry. As
a model surface structure to understand the function, alkanethiol self-assembled
monolayer (SAM) has been widely used because of the surface controllability and
high structural reproducibility. On the other hand, understanding of mechanisms of
the adsorption control requires investigation on a molecular-scale distribution of
Iinteraction forces between adsorbed molecules and surface structures. However,
such method for measuring a solid-liquid interface with molecular scale in real space

has not been established. Therefore, the molecular mechanisms remain unclear.

In this study, I investigate some different alkanethiol SAMs with the adsorption
control by frequency-modulation atomic force microscopy and three-dimensional
scanning force microscopy (3D-SFM) in liquid. As a result, the molecular-scale
interfacial structures related to the adsorption control were revealed. In addition,
real-space distributions of energy barrier at the interface where is a reaction field of
molecular adsorption were visualized at sub-nm resolution, which enable to discuss
adsorption sights on the model surfaces for adsorption control. These results
demonstrate that 3D-SFM can measure interfacial structures and the force
distribution related to an origin of adsorption control and investigate the

mechanisms with molecular scale.
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