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CALCULATION OF THE CONTACT ANGLE FOR SESSILE DROPLET ON FLAT
SURFACE USING MOLECULAR DYNAMICS SIMULATIONS
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One can estimate the wettability of a surface by the calculation of the contact angle of a
droplet formed on it. In this work we use molecular dynamics method to obtain the contact
angles of sessile droplets on flat solid surfaces with intention to compare different methods of
contact angle calculation. We use GROMACS package [1] to perform molecular dynamics
simulations of the following systems: argon in the presence of the impermeable flat wall
interacting with argon by the Steele potential and all-atom water represented by the TIP3P
model [2] on the flat graphite surface. The model for graphite surface was created within the
INTERFACE force field [3]. For both systems the formation of steady sessile nanodroplets was
observed. The droplet sizes varied from 3 to 20 nm. Several methods were implemented in
computer code to analyse the molecular dynamics trajectories and to calculate the contact angle.
To detect the droplets we used the clusterisation by DBSCAN algorithm. In our study we
assumed the observed droplets to be spherical. One method of contact angle calculation was
based on the geometric parameters of instantaneous droplet configurations. We also used
several approaches based on the averaged density profiles for droplets. These profiles
confirmed the assumption that the droplets were spherical in shape on average and allowed us
to use droplets interfaces to calculate contact angles. The straitforward density-based method
and a more complicated approach which used the Sobel filters were employed to detect
interfaces of droplets. Then the interfaces were fitted to spheres in order to determine contact
angles. In the described approaches for both argon and water systems the dependencies of the
contact angle on the liquid-surface interaction parameter, temperature and the droplet size were
calculated.
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Figure 1. Argon sessile droplet in equilibruim with vapour. Density gradient map obtained
using Sobel filters and fitting of droplet interface to sphere.
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