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ABSTRACT OF THE TALK 

Water confined in nanoscale space usually exhibits behavior different from bulk systems due to the 
ordering of the hydrogen bonds, and the understanding is of great importance in the studies of the 
biological activities, wetting behavior and the designing of novel molecular devices/ machines/ 
sensors. Here, we present some of our recent progress using molecular dynamics simulations. 
Water permeations across the nanochannels show excellent electric and mechanical on-off gatings 
when the water inside the channels forms single-file structures. We found unidirectional water 
transportation when there was a combination of charges positioned adjacent to a nanopore, inspired 
from biological water channels, Aquaporins. Further, due to the concerted charge dipoles of the 
single-file water, signal can be transmitted, converted and multiplified along the nanochannels. We 
also show that the biomolecules with aqueous liquids inside a single-walled nanotube can be 
controllably manipulated by using external charges outside the nanotube, which is expected to serve 
as lab-in-nanotube. Finally, we show the unexpected phenomenon of “water that does not 
completely wet water monolayer” at room temperature due to the ordered water monolayer of the 
first water layer on the solid and bio-related surfaces which had been partly confirmed by experiment 
very recently. 
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