
  

EDITORIAL  bioresources.com 
 

 
Jablonský & Šima (2022). “Correct naming of DESs,” BioResources 17(3), 3880-3882.  3880 
 

 
Is it Correct to Name DESs Deep Eutectic Solvents? 
 
Michal Jablonský a,* and Jozef Šima b 
 

Recent years of research and development have brought frequently used 
terms for new types of green solvents to the lexicon of scientists. This can 
lead to terminological inaccuracies. In particular, different names are being 
used for the same types of solvents: Deep Eutectic Solvents (DES); 
Natural Deep Eutectic Solvents; Low-Transition Temperature Mixtures; 
Low-Melting Mixtures. It would, therefore, be appropriate to eliminate 
certain inaccuracies and to use simplification, which means using the 
general term "Low-Temperature Transition Mixtures" or introducing the 
term “DES-like mixtures”. 
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Deep Eutectic Solvents and Terminological Inaccuracies 
 Biomass contains numerous valuable chemical substances, and it is logical that just 
burning biomass without previous extraction and isolation of at least some portion of such 
compounds is contrary to common sense. This is why many academic and industrial 
institutions are trying to find advantageous modes of biomass valorization, in other words, 
obtaining valuable compounds and substances through processing materials of biological 
origin.  

Most such valorization procedures for isolation of chemical compounds from 
biomass involve extraction techniques. As for extractants, taking also environmental issues 
into account, a shift from typical organic solvents through ionic liquids to green solvents 
is clearly identifiable. Most organic solvents are flammable liquids with relatively high 
vapour pressure, low viscosity, infrequently considerable toxicity for living organisms, and 
a negative impact on the environment. Abbott is generally recognized as the father of a real 
breakthrough in extraction methods (Abbot et al. 2003). He described a new type of 
extraction reagents with attractive physicochemical properties, such as fire resistance, 
negligible vapor pressure, low electric conductivity, purposefully tunable viscosity, 
miscibility with water, easy recovery, and maintaining a liquid state in a wide temperature 
range. For such extractants, Abbott coined the term Deep Eutectic Solvents (DESs). 
Currently, the term Deep Eutectic Solvents (DESs) refers to mixtures of two or more 
components – hydrogen bond donor (HBD) and hydrogen bond acceptor (HBA) – which 
can bond with each other to form a eutectic mixture having a final solidification point that 
is lower than the melting point of the raw materials (HBD) and (HBA), becoming thus 
liquids at room temperature. When the compounds that constitute the DESs are exclusively 
primary metabolites, namely, amino acids, organic acids, sugars, or choline derivatives, the 
DESs are called Natural Deep Eutectic Solvents (NADESs). As the first example, a DES 
formed from urea (U) and choline chloride (ChCl) was described. Pure U and ChCl melt 
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at 134 °C and 302 °C, respectively. The solidification temperature for their mixture with a 
1:2 molar ratio is 12 °C, so this mixture is liquid at room temperature.  

Over time, new terms have emerged to refer to low solidification point mixtures 
that are used, inter alia, in extraction processes. In practice, Low-Transition Temperature 
Mixtures (LTTMs) and Low-Melting Mixtures (LMMs) are most frequently used. As 
pointed out by several authors (de Oliveira Vigier and García-Álvarez 2017; Hansen et al. 
2021; Yusuf et al. 2021), there is no significant difference between them. Thus, DESs, 
LTTMs and LMMS are neoteric solvents consisting of at least two components, which are 
capable of forming a liquid phase by a hydrogen-bond-promoted self-association. The 
solidification temperature is tacitly assumed to be below 100 °C, the lower, the better. 
 A problem lies in the fact that the term eutectic is included in the definition of all 
mentioned solvents (de Oliveira Vigier and García-Álvarez 2017; Hansen et al. 2021; 
Yusuf et al. 2021). Due to the requirements for the accuracy of scientific and technological 
terms, the use of the term eutectic in relation to these solvents is often incorrect. Exactly, 
the term eutectic was introduced by the British physicist and chemist Frederick Guthrie in 
1884 (Guthrie 1884). A eutectic system is a mixture formed of two or more solids at such 
proportions that the melting/freezing point is as low as possible. The eutectic temperature 
is thus the lowest solidification temperature over all of the mixing ratios for the involved 
component species (Daněk 2006). It is precisely this fact that contradicts the usage of such 
terms in the literature, where in addition to a single invariant composition of a mixture, 
which has the lowest possible solidification temperature and is, therefore, a eutectic, 
mixtures with different HBA: HBD ratios are also referred to as eutectic mixtures. It can 
be mentioned that even with commonly used (for example based on choline chloride) 
DESs, generally no phase diagram has been constructed. In other words, generally there 
has been no effort to determine the ratio corresponding to a true eutectic mixture and the 
actual eutectic temperature.  

As an example, mixtures of tetrabutylammonium bromide (HBA) and levulinic 
acid (HBD) with a molar ratio of 1:1, 1:2, 1:3 and 1:4, are all referred to as deep eutectic 
solvents (Bai et al. 2021). Five systems with different components (namely choline 
chloride: ethylene glycol and choline chloride: glycerol) ratios are referred to as DES (Tang 
and Row 2013). Further examples can be found (Jablonský and Šima 2019; Liu et al. 2021). 
Some open questions in this area have been indicated by Martins and his coworkers 
(Martins et al. 2019). In addition, several water-containing systems are also referred to as 
DESs. The cause of this state is understandable. If a system containing HBD and HBA has 
a sufficiently low solidification temperature (in other words, it is liquid at ambient 
temperature) and properties suitable for the required practical use, it is referred to as DES 
as if it were a system with a composition corresponding to the eutectic point. In addition, 
some DESs are considered designer solvents because their properties can be tailored by 
selecting different combinations of their components (Alhadid et al. 2019). 

To eliminate the mentioned terminological inaccuracies, but to preserve traditional, 
generally accepted names, we recommend two options: the first is to prefer the general 
term “low-temperature transition mixtures,” and the second is to use the term “DES-like 
mixtures” for systems where the existence of a eutectic point has not been proven. 
 
Acknowledgements 
 This publication was supported by the Slovak Research and Development Agency 
under the contract APVV-18-0155, and by the generous support under the Operational 

https://en.wikipedia.org/wiki/Frederick_Guthrie


  

EDITORIAL  bioresources.com 
 

 
Jablonský & Šima (2022). “Correct naming of DESs,” BioResources 17(3), 3880-3882.  3882 
 

Program Integrated Infrastructure for the project: “Strategic research in the field of 
SMART monitoring, treatment and preventive protection against coronavirus (SARS-
CoV-2),” Project no. 313011ASS8, co-financed by the European Regional Development 
Fund. 
 
References Cited 
Abbott, A. P., Capper, G., Davies, D. L., Rasheed, R. K., and Tambyrajah, V. (2003). 

“Novel solvent properties of choline chloride/urea mixtures,” Chem. Commun. 
2003(1), 70-71. DOI: 10.1039/B210714G 

Alhadid, A., Mokrushina, L., and Minceva, M. (2019). “Modeling of solid–liquid 
equilibria in deep eutectic solvents: A parameter study,” Molecules 24(12), 2334. 
DOI: 10.3390/molecules24122334 

Bai, F., Hua, C., Bai, Y., and Ma, M. (2021). “Design optimization of deep eutectic 
solvent composition and separation performance of cyclohexane and benzene 
mixtures with extractive distillation,” Processes 9(10), 1706. DOI: 
10.3390/pr9101706 

Daněk, V. (2006). Physico-Chemical Analysis of Molten Electrolytes, Elsevier Science: 
New York, NY, USA. 

de Oliveira Vigier, K., and García-Álvarez, J. (2017). “Deep eutectic and low‐melting 
mixtures,” in: Bio-Based Solvents, pp. 83-114. John Wiley & Sons, Ltd. New York. 

Guthrie, F. (1884). “LII. On eutaxia,” The London, Edinburgh, and Dublin Philosophical 
Magazine and Journal of Science 17(108), 462-482. DOI: 
10.1080/14786448408627543 

Hansen, B. B., Spittle, S., Chen, B., Poe, D., Zhang, Y., Klein, J. M., Horton, A., 
Adhikari, L., Zelovich, T., Doherty, B. W. and Gurkan, B. (2020). “Deep eutectic 
solvents: A review of fundamentals and applications,” Chem. Rev. 121(3), 1232-
1285. DOI: 10.1021/acs.chemrev.0c00385 

Jablonský, M., and Šima, J. (2019). “Deep eutectic solvents in biomass valorization,” 
Spektrum STU 2019, Bratislava. 

Liu, Y., Deak, N., Wang, Z., Yu, H., Hameleers, L., Jurak, E., Deuss, P. J., and Barta, K. 
(2021). “Tunable and functional deep eutectic solvents for lignocellulose 
valorization,” Nat. Commun. 12(1), 1-15. DOI: 10.1038/s41467-021-25117-1 

Martins, M. A., Pinho, S. P., and Coutinho, J. A. (2019). “Insights into the nature of 
eutectic and deep eutectic mixtures,” J. Solution Chem. 48(7), 962-982. DOI: 
10.1007/s10953-018-0793-1 

Tang, B., and Row, K. H. (2013). “Recent developments in deep eutectic solvents in 
chemical sciences,” Monatsh. Chem. 144(10), 1427-1454. DOI: 10.1007/s00706-013-
1050-3 

Yusuf, N. R., Yusup, S., Yiin, C. L., Ratri, P. J., Halim, A. A., and Razak, N. A. (2021). 
“Prediction of solvation properties of low transition temperature mixtures (LTTMs) 
using COSMO-RS and NMR approach,” IOP Conference Series: Materials Science 
and Engineering 1195(1), 012006. DOI: 10.1088/1757-899X/1195/1/012006 


	Is it Correct to Name DESs Deep Eutectic Solvents?
	Keywords: Deep Eutectic Solvents; Natural Deep Eutectic Solvents; Low-Transition Temperature Mixtures; Low-Melting Mixtures; Terminological Inaccuracies
	Deep Eutectic Solvents and Terminological Inaccuracies


