Anti-icing properties of graphene on 15 nm ruthenium films grown by
Thermal Laser Epitaxy
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Ilce formation has a strong impact on human activities in large parts of the world.
Fundamental understanding of the icing properties of surfaces, with the aim of designing
coatings and structures with anti-icing properties, is therefore an important research field.
Optically transparent anti-icing solutions are needed for applications such as windshields on
cars, sensor windows for long time monitoring and camera lenses. Graphene is particularly
attractive in this context because of its fransparency and robustness.

However, up till now only little work has been done on the anti-icing properties of graphene
and functionalized graphene. Here we present a study of the anti-icing properties of a range
of graphene samples deposited on ruthenium films of varying thickness grown on sapphire
with chemical vapor deposition (200 nm) and using a novel coating technique: thermal laser
epitaxy (15 nm). We show that the freezing onset for one of the graphene coatings grown
with the novel method [1] is superior to previously published results on the freezing onset of
graphene and fluorinated graphene.[2]

Our results support theory [3] which proposes that the freezing onset is similar for all types of
surfaces, as long as they display pits within a given radius of curvature range, differing only
when surfaces become very rough or very smooth relative to the critical radius for ice
nucleation.
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Figures

Figure 1: Water droplet on graphene, sfill liquid at -26.8°C.
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