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SIMULATION PROTOCOL

In this section we present the details on simulations we performed. Initially N + 2 graphene layers of size L x L are
placed along z axis with d = 3.35 A spacing between each other. Followed is the water block of size L x L x W and
N + 2 more graphene layers of the same size. The resulting system is mirrored with respect to a XY plane and shifted
along Z such that distance d between graphene layers of the original system and its symmetric image is maintained.
The schematic of the setup is shown in Fig. 1 of the Main Text.

Each simulation consists of three stages: equilibration to isothermal-isobaric (N, P,T') ensemble; applying temper-
ature gradient at canonical ensemble (N, V,T); collecting the statistics at canonical ensemble while the temperature
gradient is maintained. To achieve the temperature gradient, a high temperature Nosé-Hoover heat bath is applied
to four central graphene layers and a low temperature Nosé-Hoover heat bath is applied to four outermost graphene
layers (two leftmost and two rightmost). Periodic boundary conditions are applied in all directions. Equilibration
always takes 400 ps. Applying temperature gradient takes from 1 ns to 3 ns depending on the number of used layers,
and collecting the statistics takes from 2 ns to 3 ns.

Water was modeled with flexible simple point charge (SPC) model [1]. We also perform a simulation using rigid
SPC water model [2]. The result are almost identical to the corresponding simulation with flexible water model: see
Table S1.

Typical pressure evolution versus time is shown in the Fig. S3. High pressure oscillations are observed due to the
high stiffness of both water and graphene. However, the average pressure remains constant.

DATA EXTRACTION

Kapitza resistance Rx was calculated as Rx = AT/J, where AT is the temperature jump at the solid-liquid
interface, and J is the heat flux through the interface. The heat flux is defined as the conducted energy from the high
temperature heat bath to the low temperature heat sink per unit time across unit area. Due to the symmetry of our
simulation setup (Fig. 1), the heat flux can be computed as half of the slope of the energy change with respective to
time in the heat bath: J = 0.5%AE(t)7 where AFE is induced energy in heat bath (Fig. S2). In our calculations, we
average the local temperature in two symmetric copies. As shown in Fig. S1, AT is computed from the solid and liquid
temperature at the interface. Solid temperature at the interface is determined by a linear fitting of the temperatures
in different graphene layers. Water is divided into bins of 0.1 A in thickness along z, thus liquid temperature at the
interface is determined by fitting the temperatures of water in different bins on a straight line. The error in Kapitza
resistance is given by errors of two linear fits.

Important to note that with the described procedure, we calculate two Kapitza resistances — one at a high temper-
ature interface, and the other at a low temperature interface (Fig. S1). In all our simulation, the low temperature
Kapitza resistance is consistently about 10% larger than high temperature one. We always report the average over
these two and the full set of data is available in Table S1.
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Figure S1. Temperature profiles of the systems with N = 8 N = 4, N = 12. Two temperature jumps: AThot and
ATco1a correspond to two interfaces between water and graphene. Linear fitting is used to suppress thermal oscillations and
to extrapolate water temperature up to the first graphene sheet. Simulation parameters are as follows: L = 60 A, W = 30 A,
T =300K,§=100 K, P =1 bar, ¢ = 95°.

TEMPERATURE DEPENDENCE

The applied temperature difference d has a minor effect on the averaged calculation results of the Kapitza resistance
Ry, but affects significantly the accuracy of the results (Fig. S5(a)). To suppress the standard deviation of the
predications, we use § = 100 K in our production runs. We also find that Ry is independent of the cross section size
when L > 4 nm (Fig. S5(b)). Moreover, we observe that the Rx decreases with temperature T' (Fig. S5(c)), which is
consistent with previous experimental and theoretical studies [3, 4].

WATER STRUCTURE IN THE DENSITY PEAK

Fig. S4 shows the 2D Radial Distribution Function (RDF) of oxygen atoms located at the water density peak.
Negligible change in RDF was observed for different contact angles.
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Figure S2. Additional energy AFE introduced by Nosé-Hoover heat baths during the third stage of simulation.
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Figure S3. Pressure P evolution over the course of the run. Simulation parameters are as follows: N =8, L =60 A, W = 30
A, T=300K,é=100K, P =1 bar, ¢ = 95°.
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Figure S4. 2D radial distribution function g(r) of oxygen atoms in the water peak. We observe negligible difference with
respect to wetting properties of the interface. Simulation parameters are as follows: N =8, L =60 A, W =30 A, T = 300 K,
6 =100 K, P =1 bar.
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Figure S5. Dependance of the Kapitza resistance Rk on: (a) applied temperature difference § (N = 4 here) (b) system
cross-section size L (N = 4 here) and (c) average system temperature 7' (N = 8 here).
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Figure S6. Overlook of all the simulations performed. Numbers on the arrows correspond to change in values, mentioned at
the corresponding arrow. Three reference ambient simulations are represented by colored diamonds:

red: N=4, W =3nm, L =6 nm, T = 300K, § =100 K, P =1 bar, ¢ = 95°;

blue: N =8 W =3 nm, L =6 nm, T = 300K, 6 = 100 K, P = 1 bar, ¢ = 95°;

green: N =18, W =3 nm, L =6 nm, T = 300K, § = 100 K, P = 1 bar, ¢ = 95°.



TABLE S1. Data for all performed simulations.

Run Water model N W (A) L(A) T(K) § (K) P (bar) ¢ (deg) Rx (Km?/W) Std. (Km?/W)
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