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Ionic liquids’ (ILs) widespread research largely stems from a misguided “green solvent” idea, 

which cannot be applied to all ILs, since many of them present relatively high toxicity and poor 

biodegradability. Furthermore, industrial use of this type of liquids holds a true challenge when 

considering their prohibitive cost. Ionic liquid analogues also known as deep eutectic solvents (DESs), 

contrastingly, have emerged to overcome the environmental and economic disadvantages involving 

conventional ILs. Indeed, regardless of the several common properties shared by these two types of 

solvents, DESs are less expensive and easier to obtain with high purity, much less toxic, and often 

biodegradable.[1] The applicability of deep eutectic solvents is determined by their physicochemical 

properties. In turn, the properties of eutectic mixtures are the result of the components’ molar ratio and 

chemical composition. Owing to the relatively low viscosities displayed by alcohol-based deep eutectic 

solvents (DESs), their application in industry is more appealing. Modelling the composition–property 

relationships established in polyalcohol-based mixtures is crucial for both understanding and predicting 

their behaviour.[2] 

In this work, a physicochemical property–structure comparison study is made between four 

choline chloride polyalcohol-based DESs, namely, ethaline, propeline, propaneline, and glyceline. 

Physicochemical properties obtained from molecular dynamic simulations are compared to experimental 

data, whenever possible. The simulations cover the temperature range from 298.15 to 348.15 K. The 

simulated and literature experimental data are generally in good agreement for all the studied DESs. 

Structural properties, such as radial and spatial distribution functions (Image 1), coordination numbers, 

hydrogen bond donor (HBD)–HBD aggregate formation, and hydrogen bonding are analysed in detail. 

The higher prevalence of HBD:HBD and HBD:anion hydrogen bonds is likely to be the major reason for 

the relatively high density and viscosity of glyceline as well as for lower DES self-diffusions. 
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Image 1. Spatial distribution functions (SDFs) showing the distribution of the –OH group of the HBD (red solid surface), Ch+ 

cation (blue solid surface), and Cl− anion (orange wireframe) around the HBD molecule. 
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