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The supplementary materials include 2 tables and 11 figures, as specified below.

Mean value and standard deviation for ice adhesion strength of simulation systems with different
sizes and spring constants.

Mean contact angles and standard deviations for the four different systems and the different
interaction energies.

The four simulation systems from Table 2 with equilibrated water droplets.

The four simulation systems from Table 2 with ice samples before detachment.

Ilustration of the quickhull-algorithm for mapping the droplet.

Mlustration of the contact angle probability distribution.

The resulting force-time curve when detaching an ice cube from the graphene surface.

Root mean square deviation of ice for the ice detachment process

Effect of changing simulation parameters on the recorded ice adhesion strength.

Contact angle as function of interaction potential for the four different system sizes.

Ice adhesion strength as function of interaction potential for the four different system sizes.

Ice adhesion strength as function of contact angle with fitting from equation (6) for the four
different system sizes.

Contact angle distributions for the first simulations performed with interaction energy for the
four different system sizes.
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Type of system Mean value for ¢y [MPa] SD

System A 486.92 22.106
System B 464.78 21.529
System C 485.532 9.159
System D 452.774 37.642
kg = 500 kJmol 1nm—2 406.61 —

kg = 3000 kJmol~nm—2 489.20 15.136
kg = 4000 kjmol 1nm—2 470.38 23.967
kg = 5000 kJmol~nm—2 482.66 13.908
kg = 6000 kjmol 1nm—2 477.82 36.421
kg = 7000 kJmol~nm—2 468.13 13.004
Xiao et al [39] 259 21

Table S1. Mean value and standard deviation for ice adhesion strength of simulation systems with

different sizes and spring constants, all reported for original interaction energy e. Systems A and B

were run with spring constants kg = 5000 kJmol~'nm~2, while systems C and D were run with spring

constants 10 000 kJmol~'nm~2. The different spring constants were tested with simulation system A.

The value from Xiao et al [39] are from an analogous system with similar parameters.
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Table S2. Mean contact angles and standard deviations for the four different systems and the different

interaction energies, as defined in Table 1.
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Figure S1. The four simulation systems from Table 2 with equilibrated water droplets.
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Figure S2. The four simulation systems from Table 2 with ice samples before detachment.
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Figure S3. Illustration of the quickhull-algorithm for mapping the droplet, as performed in this study
and developed by Khalkhali et al [64]. The imaged droplet is for the normal sized system and original
energy well depth gp in Table 1.
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Figure S4. Illustration of the contact angle probability distribution, as performed in this study and
developed by Khalkhali et al [64], with the average value indicated. The contact angle distribution is
for the droplet imaged in Figure S3, for system A and energy well depth ¢y in Table 1.
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Figure S5. The resulting force-time curve when detaching an ice cube from the graphene surface
to calculate the ice detachment stress, which is given by the first force maxima and dividing by the
ice-solid area. The curve is for the ice cube analogous to the water droplet imaged in Figure S3, for the
normal sized system and original energy well depth ¢( in Table 1.
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Figure S6. Root mean square deviation (RMSD) of ice for the ice detachment process with force curve
in Figure S5. Even though the force from the harmonic oscillator presses the ice into the graphene
surface at the start of the simulation, as seen by the negative force, the RMSD shows that the ice is not
impacted by this pressing movement before it is pulled away from the graphene surface.
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Figure S7. Effect of changing simulation parameters on the recorded ice adhesion strength. Simulations
performed for normal system. Parameters utilized in the simulations otherwise were spring constant
kg = 5000 kJmol~nm~2 and box size 12 nm.
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Figure S8. Contact angle as function of interaction potential ¢ for the four different system sizes.
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Figure S9. Ice adhesion strength as function of interaction potential ¢ for the four different system
sizes.
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Figure S10. Ice adhesion strength as function of contact angle with fitting from equation (7) for the

four different system sizes.
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Figure S11. Contact angle distributions for the first simulations performed with interaction energy &g

for the four different system sizes.
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