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Deep Eutectic Solvents (DESs) have attracted increasing interest in electrochemistry as greener 
alternatives to Ionic Liquids (ILs) over the past decade. However, many DESs are hygroscopic, and 

previous studies suggest that presence of water would significantly influence DESs physicochemical 

properties and interfacial nanostructure1. Furthermore, surface potential is also reported to control 

DES interfacial nanostructure2. Therefore, understanding DES interfacial nanostructure as a function 
of both water content and potential is necessary for DESs design in electrochemistry. 

 
In our work, in situ amplitude modulated atomic force microscope (AM-AFM) is used to probe the 
Stern and near surface layer of DES Reline (1:2 ChCl:Urea) at highly orientated pyrolytic graphite 

(HOPG) surface as a function of both potential and water content. Our results shows that the Stern 

layer adopt choline-urea checkerboard pattern up to 20% water content, while transitioning to a 

choline double-row pattern with larger lattice angles at 35-50% water content. These Structural 
changes are consistent with AFM force curves and simulations from previous studies. 

 

These outcomes provide valuable insights into DESs interfacial nanostructure and would benefit 
DESs application in electrochemistry, including electrodeposition, capacitor, electrolysis and sensors. 
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