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Comparison with SPC/E water model

In our study, all the theoretical analyses were carried out based on the hydrogen bonding within
liquid water and Lennard-Jones type solid-liquid interactions without presuming any specific
water models. Therefore, our results are supposed to be applicable for other water models as well.
However, due to the difference in partial charge distribution, the simulation results are expected
to be slightly different for different water models. In this work, we also used SPC/E,"? i.e., the
three-site water model, as a comparison to the TIP4P model.* Since density undulations and loss
of hydrogen bonds have been widely reported in previous studies,*® we compare the probability

density distribution of Az and 8. The results are shown in Figure S1.
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Figure S1. (a) Probability density profiles of Az for TIP4P water model and SPC/E water model.
(b) Probability density profiles of § for TIP4P water model and SPC/E water model. In both
figures, results of TIP4P water model are plotted by solid lines and results of SPCE water model
are represented by dashed lines.

It is apparent in Figure S1 that the results of SPC/E water model are generally identical to those
of TIP4P water model. Based on the density undulations and Figure S1, a bifurcating configuration
of SPC/E water close to the solid surface can be concluded as well. Note that the minor shift of

profiles in Figure S1 arises from the shift of negative charge center from a virtual site in TIP4P

water model to the oxygen atom in SPC/E water model.



Hydrogen bonding in bulk water

In our work, a damped harmonic oscillating function is proposed to predict the density
undulations of water at the interface. By fitting our simulation results, the wavelength A in equation
(4) is found to be equal to 0.28 nm. The distance parameters in oxygen-oxygen interaction and
solid-water interaction are gy, = 0.315 nm and og; = 0.298 nm, which are sufficiently larger than
A = 0.28 nm. Therefore, the distance between adjacent water sheets is attributed to the optimal
distance between oxygen atoms connected by hydrogen bonds. As shown in Figure S2, we
computed the probability density distribution of the distance between two oxygen atoms connected

by hydrogen bonds R, in bulk water, where the confining effects of solid surface are absent.
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Figure S2. Probability density profile of Ry, the distance between two oxygen atoms connected
by hydrogen bonds in bulk water.

Figure S2 shows an optimal value of 0.28 nm for Ry(, which is in excellent agreement with
wavelength A. Therefore, the distance between two adjacent water layers is indeed determined by
formation of inter-layer hydrogen bonds, rather than solid-water interactions or viscous

interactions in the form of Lennard-Jones potential.
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