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ABSTRACT

The basic properties such as pH, electrical conductivity, and viscosity of four different
deep eutectic solvents (DESs) were analyzed in this study. Additionally, the effects of
temperature and mixing ratio of water on the properties of DESs were evaluated, As a
result, the pH of DES was found to be affected by the pH of the two eutectic reagents
includeed in DES. Organic acid based DES (lactic acid:choline chloride = 5:1) had the lowest
viscosity and highest conductivity, While, alkaline inorganic salt based DES (glycerine:
potassium carbonate = 5:1) had the highest viscosity and relatively low conductivity.
Additionally, as the temperature increased, the conductivity value of DES increased,
while the viscosity of DES decreased, The change due to the increase in water mixing
ratio was also consistent with the change due to the increase in temperature,

Keywords: Deep eutectic solvent (DES), pH change, conductivity increase, viscosity decrease,
temperature condition, water mixing ratio
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Table 1, DESs type and its preparation conditions

L Hydrogen Hydrogen bonding Molar Temp, Time
Classification . . o .
bonding donor acceptor ratio c) (min)
Carboxylic acid based DES (LC 5:1) Lactic acid Chlorine chloride 5:1 70 60
Phenol based DES (RC 1:1) Resorcinol Chlorine chloride 1:1 90 120
Alkaline organic compound based DES (GI 1:1) Glycerine Imidazole 1:1 50 60
Alkaline inorganic salt based DES (GP 5:1) Glycerine Potassium carbonate 5:1 90 120
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Table 2, Changing conditions in the temperature
and water mixing ratio for evaluating
DESs characteristics

Classification Conditions

30-70C
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Water mixing ratio
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Fig. 1. pH values of four types of deep eutectic
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Fig. 2. Conductivity of four types of deep eutectic
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Fig. 3. Viscosity of four types of deep eutectic
solvents,
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Fig, 4. Effect of temperature on the pH of four
types of deep eutectic solvents,
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Fig, 6. Effect of temperature on the viscosity
of four types of deep eutectic solvents,
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