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For the preparation of some types of natural deep eutectic solvents (NADES), a small 

amount of water must be added to the mixture to reduce the viscosity for practical ap-

plications. In such cases, an important feature of these aqueous systems is the possibil-

ity of a gradual transition from a deep eutectic solvent to a so‑called Mixture of Natu-

ral Compounds (MINAC), i.e., a regular aqueous solution based on natural compo-

nents. This transition is controlled by maintaining specific molar ratios of all compo-

nents, in particular the molar fraction of water, at which noticeable deviations from the 

behavior of ordinary solutions are observed. 

In this work, the fructose–citric acid–water system with a molar ratio of the main 

components of 1:1 is studied. The aim of the study is to investigate the dependence of 

the water activity, which is argued [1] an important indicator of molecular interactions 

in such mixtures, on the molar fraction of water plot. The figure below depicts the ex-

perimental setup developed for this purpose and results obtained.  

By the comparison with model calculation curves, the range of responses to the wa-

ter molar fraction, which either preserve the DES character of the system or exhibit 

transition between NADES and MINAC are revealed.  

 

 
(A) The created experimental setup for determining water activity.  

(B) The data obtained (blue circles with error bars) in comparison with literature data 

[2] (magenta circles) and models: Norrish–Ross (solid black line) and PC-SAFT. 
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