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Abstract :

Deep eutectic solvents (DESs) are now broadly understood as a new kind of ionic liquid (IL) because they

exhibit many characteristics and properties similar with ILs. The DESs made of quaternary ammonium salt blended
with one of hydrogen bonding donor (HBD) compounds behave as ILs even at very low temperature. In this study,
properties such as density, viscosity, surface tension, conductivity, and electrochemical behavior of DESs were reported
and their applications were reviewed. Study on DESs has been drawn attention on application in metal finishing, but
these solvents can be used in a variety of synthesis, and their potentials have been demonstrated in various areas. DESs
are expected to offer applicability by extending the types of salts and hydrogen bond donor mixtures.
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2.1 Phase Behavior
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Table 2 DESs¢] €4

halide salt mp/C Hydrogen bond donor(HBD)  mp/C  Salt:HBD (malar ratio) DES Tf/C
ChCl 303 urea 134 1:2 12
ChCl 303 thiourea 175 1:2 69
ChCl 303 1-methyl urea 93 1:2 29
ChCl 303 1,3-dimethyl urea 102 1:2 70
ChCl 303 1,1-dimethyl urea 180 1:2 149
ChCl 303 acetamide 80 1:2 51
ChCl 303 benzamide 129 1:2 92
ChCl 303 ethylene glycol -12.9 1:2
ChCl 303 glycerol 17.8
ChCl 303 adipic acid 153 1:1 85
ChCl 303 benzoic acid 122 1:1 95
ChCl 303 citric acid 149 1:1 69
ChCl 303 malonic acid 134 1:1 10
ChCl 303 oxalic acid 190 1:1 34
ChCl 303 phenylacetic acid 77 1:1 25
ChCl 303 phenylpropionic acid 48 1:1 20
ChCl 303 succinic acid 185 1:1 71
ChCl 303 tricarballylic acid 159 1:1 90
ChCl 303 MgCI2-:6H,0 116 1:1 16
methyltriphenylphosphonium bromide 231-233  glycerol 17.8 -4.03
methyltriphenylphosphonium bromide 231-233  ethylene glycol -12.9 -49.34
methyltriphenylphosphonium bromide 231-233  2,2,2-trifluoroacetamide 73-75 -69.29
benzyltriphenylphosphonium chlorid 345-347  glycerol 17.8 50.36
benzyltriphenylphosphonium chlorid 345-347  ethylene glycol -12.9 4791
benzyltriphenylphosphonium chlorid 345-347 2,2 2-trifluoroacetamide 73-75 99.72
ZnCl, 293 urea 134 9
ZnCly 293 acetamide 81 -16
ZnCly 293 ethylene glycol -12.9 -30
ZnCl, 293 hexanediol 42 -23
Table 3 298K+ 8 DESs®] =7
Salt(mol equiv) HBD (mol equiv) Viscosity/cP  Conductivity/mS cm’” Density/g cm’” Surface tension/mN m”
ChCI(1) urea (2) 632 0.75 1.24 52
ChCI(1) ethylene glycol (2) 36 7.61 1.12 49
ChCl(1) glycerol (2) 376 1.05 1.18 55.8
ChCl (1) malonic acid (1) 721 0.55 65.7
C4mimCl AICI3 19 9.2 1.33
ChCl(1) CrClI3-6H,0 2346 0.37 71.3
C4mimBF, CrClI3-6H,0 115 3.5 1.14 46.6
Cymim(CF3C0O2)N  CrClI3-6H,0 69 3.9 1.43 315
Cymim(CF3CO2),N  ethanol 1.04 0.785 22.39
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2.4 Electrochemical Behavior
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