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Abstract 

In this work, the behavior of a water nano-droplet on hydrophilic graphene oxide (GO) is studied 

at high temperatures using molecular dynamics simulation. The results showed that, with 

increasing temperature, spreading would overcome the evaporation of water molecules on the 

surface of GO. At high temperatures, the regime changes from partial to total wetting.  After the 

spreading is complete and the surface is completely covered by water, evaporation of water 

occurs more rapidly. Simulation results revealed that as the system temperature rises, the number 

of hydrogen bonds between water molecules decreases. The water molecules reorient to the GO 

surface as the temperature increases and the number of possible H-bonds inside the bulk of the 

droplet decreases. However, the formation of H-bonds between water molecules and GO 

increases with temperature. The results obtained in terms of the contact angle and the density of 

the water molecules on the surface of the GO revealed that at different temperatures more water 

molecules spread on the surface of GO during simulation time. Increasing the temperature leads 

to increase in the number of evaporated water molecules from the surface of GO. Investigations 

of the dipolar momentum of water molecules in different layers of GO surface showed that water 

molecules in the initial layers tend to approach the surface with hydrogen atoms. 
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