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Ionic mobility engineering in graphitic nanochannels  
 
Nanochannels based on carbon materials have been intensively studied in the last decade because of their 
promising application in nanofiltration [1, 2] and the novel physical phenomena arising between graphitic 
surfaces at the nanoscale [3–6]. More recently, atomically-smooth graphitic channels with sub-nm heights have 
been fabricated and used to investigate the physics of ions and water molecules in slits comparable to the 
smallest ion sizes. It has been shown that water flows very fast inside those channels [3], while ionic mobilities 
are influenced by the distortion of their hydration shells within the narrow channels [4]. 
In this work, we investigated ionic flow in atomically-smooth graphitic channels with height ranging from 7Å to 
35nm.  We show that the mobilities of ions in such confinements do not scale with hydration shell in a simple 
fashion, and we further explored the role of the surface charge, physical confinement and chemical interactions. 
Engineering ionic mobilities within the graphitic channels, we could induce strong current driven by the salinity 
gradient. Such osmotic power generators – driven by mobility engineering, rather than surface charge – are 
more resilient on the variation of chemical environment and show orders of magnitude increase in osmotic 
power density compared to commercial membranes. 
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Figure 1: AFM image of few-layer graphene spacers. 
 
 
 


