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Despite water being the most accessible and most studied chemical compound, many of its 
anomalous proper es remain poorly understood. At solid hydrophilic surfaces, water forms an 
interfacial layer up to ~ 500 µm thick [1]; the thickness depends on many factors such as 
composi on of the solid material, surface treatment, or pH value of the liquid [2]. Compared to 
bulk water, the layer exhibits higher viscosity, higher refrac ve index as well as charge separa on 
[3]. It is denoted as an ordered water layer, a clear zone, or an exclusion zone as suspended 
micropar cles or solutes can be excluded from the layer. To a reasonable extent, macroscopic 
proper es of such water layers have been experimentally studied and a number of theore cal 
approaches exist. However, clear experimental evidence of relevant microscopic phenomena 
such as structuring of water molecules and/or collec ve vibra onal states is missing. 

Precise characteriza on of the interfacial water may have high applica on poten al e.g. in 
filtra on techniques, cement se ng control etc. It is reasonable to assume that in biological 
structures such as living cells stuffed with charged surfaces, most of the contained water exhibits 
interfacial proper es. Understanding the processes mediated by water layers can provide deeper 
insight into fundamental phenomena in living systems as well as understanding of various 
pathologies such as degenera ve brain disorders or cancer [4]. 

We have studied solid–water interfaces using infrared, Raman and fluorescent microscopy 
techniques. The experiments involved various solid materials such as glass, quartz, and Nafion in 
different geometries and under varying ambient condi ons. We have observed a compara vely 
strong fluorescence emission localized around the solid/water interfaces confirmed by using 
mul ple experimental techniques, involving various excita on wavelengths in the UV and visible 
regions. We believe that spectroscopic techniques may shed light on microscopic phenomena 
such as molecular dynamics in interfacial water layers. 
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