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ANT vs CNT ANT at a glance
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Laaksonen, Malila, Nenes, 2020

« CNT : thermodynamic parameter that describes the effect of the surface in an average manner
» ANT. geometrical parameter that describes the amount of adsorbed water at any phase

Is the contact angle really sensitive to surface properties?



=P=l Systems and simulations
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=P=l Avegare contact angles

Surface properties and energetics
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* 0O is not a unigue function of the surface properties or the surface water interaction energy
» The droplet shape fluctuates on the timescale of ~10-20 ns

If the contact angle is not sensitive to surface properties then what is? | sharingnot

permitted




E PF L Contact angle distributions
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Single droplet Ensemble of droplets
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@ Because of droplet shape fluctuations,
only a range of critical conditions can be defined
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Conclusions

The average contact angle of the droplet is not a unigue function of neither the surface properties nor the surface
water interactions. Contact angle distributions that contain both temporal and spatial fluctuations of the droplet can
be uniquely related to the surface properties.

In CNT the contact angle is a thermodynamic parameter that describes the overall impact of the presence of a
surface on the free energy of critical droplet formation.

In ANT the contact angle is a geometric parameter that is used to relate the adsorbed amount to the geometry of
the adsorbing phase instantaneously at any stage of the nucleation process.

Therefore in ANT it is possible to predict the impact of the droplet shape fluctuations on the accuracy with which
critical conditions can be predicted using the distributions obtained from the MD simulations.

For a single droplet a range of critical conditions will be accessible whose limits are defined by the hydrophobic and
hydrophilic peaks of the CA distribution.

For droplet ensembles with a small number of coexisting droplets - typical for precritical systems - the mechanism
and conditions of activation becomes uncertain because of the droplet shape fluctuations.
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