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We perform molecular dynamics simulations to study the thermophoretic motion of water nanodroplets 

confined inside carbon nanotubes cf. Fig 1. We find that the water nanodroplets move in the direction 

opposite the imposed thermal gradient with a terminal velocity that is linearly proportional to the gradient. 

(Fig 2a). The translational motion is associated with a solid body rotation of the water nanodroplet 

corresponding to the helical symmetry of the carbon nanotubes (Fig 2b). The thermal diffusion displays a 

weak dependence on the wetting of the water-carbon nanotube interface (Fig 2a). We introduce the use of 

the Moment Scaling Spectrum (MSS) in order to determine the characteristics of the motion of the 

nanoparticles inside the carbon nanotube. The MSS indicates that affinity of the nanodroplet with the 

walls of the carbon nanotubes is important for the isothermal diffusion, and hence for the Soret coefficient 

of the process. 

 

Fig. 1. Molecular dynamics simulation of a water nanodroplet confined inside a carbon nanotube. A 

thermal gradient is imposed by heating the end sections (in red) of the carbon nanotubes. 
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Fig 2 (a) The center of mass velocity (vcom) of a water nanodroplets as a function of the thermal gradient 

imposed along the axis of the carbon nanotube for different degree of wetting: red: strongly hydrophilic, 

green, hydrophobic, blue: strongly hydrophobic. (b) The time average tangential velocity profile (vt) of 



 

the water nanodroplets: the red line represents the measured velocity profile and the green line the best fit 

to a solid body rotation. 


