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Spatiotemporal control of dynamic wetting on heterogeneous composite surfaces
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In this study, we explored the dynamic wetting phenomena on the surface of
self-assembled monolayers composed of molecules with different lengths and wettabilities from the
perspective of resistance and contact angle hysteresis at the contact line.

Evaluation of rapid wetting on PEG-silane monolayer surfaces with different repeat units of PEG
chains revealed that a delay occurs on the surface of longer-chain PEG-silane monolayer surfaces.
This represents a direct observation of the influence of molecular-scale behavior on macroscopic
dynamic wetting and is a new discovery that challenges the conventional understanding that dynamic
wetting of droplets on hydrophilic surfaces is inertial dominated. Furthermore, it was found that
the longer-chain PEG molecules exhibit very low contact angle hysteresis, clarifying that energy
dissipation due to molecular behavior, as observed in rapid wetting experiments, reduces the
resistance to contact line movement from the equilibrium state.
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