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Surface-active ionic liquids (SAILs) combine the properties of ionic liquids and surfactants, 

exhibiting wide electrochemical windows, negligible vapor pressure, and well-defined 

nanostructures. The amphiphilic 1,4-bis(2-ethylhexoxy)-1,4-dioxobutane-2-sulfonate (AOT) anion is 

widely employed in SAILs because it produces well defined nanostructures,1 and choline-based 
systems have attracted particular interest due to their biocompatibility.2 In this study, we investigated 
the interfacial nanostructure and friction of choline AOT:ethylene glycol mixtures on steel surfaces 

using atomic force microscopy. Normal force measurements reveal distinct layered structures at 

various applied surface potentials, consistent with results for other SAIL systems.1 Lateral force 
measurements showed that choline AOT:ethylene glycol mixtures are effective lubricants, and 

lubricity increases at positive potentials compared to open circuit conditions. These findings 

demonstrate that choline-based surface-active systems can form robust interfacial nanostructures 
with tunable friction properties via applied potential, making them promising candidates for 

sustainable lubrication and green technology applications. 
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