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Abstract: Choline chloride-urea ( ChCl-urea) eutectic solvents can dissolve certain metal oxides, which

provide a new way to prepare elemental metals by electrochemical reduction of metal oxides. Viscosity and

conductivity of ChCl-urea eutectic solvents under different temperature and concentration of V,QO; are

systematically measured. The results show that viscosity of ChCl-urea-V,O; solution drops with increase of

temperature, and rises with increase of concentration of V,0;.Conductivity rises with increase of

temperature,and concentration of V,0; has certain influence on conductivity of solution, but variation

range is small. Choosing a higher reaction temperature and an appropriate concentration of V,0; is

conducive to subsequent reduction of V°© ions and extraction of vanadium.
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Table 1 Viscosity of ChCl-urea-V,0Os solution at different
temperatures and V,0; concentrations /(mPa « s)

V,0; ¥/ (mmol « L) 308 K 313 K 318 K 323 K 328 K 333 K 338 K 343 K 348 K 353 K
0 486.62  336.51  249.31  197.30  140.38  122.80  108.39 98. 22 91. 48 99. 94

20 692.69  475.06  329.34  244.24  191.05  154.79  130.60  118.20  110.42  112.09

40 869.09  595.18  411.65  309.87  250.36  207.61  184.88  171.06  160.65  168.83

60 866.49  601.66  418.24  312.57  248.45  206.62  184.47  175.21  173.88  197.43

80 974.67  648.68  464.92  339.44  265.27  213.26  183.46  159.07  149.52  153.44

100 1167.65 743.54  537.41  388.86  303.53  248.42  215.35  195.65  186.58  194.88
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Fig. 1 Viscosity and conductivity of
ChCl-urea-V,0; solution varies
with temperature T—T, (T, =303 K)
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Table 2 Conductivity of ChCl-urea-V,0;s solution at different

temperatures and V,0s concentrations /(Sem™")
V05 ¥/ (mmol « L) 308 K 313 K 318 K 323 K 328 K 333 K 338 K 343 K 348 K 353 K
0 1. 332 1. 81 2. 44 3.09 3.89 4. 80 5.71 6.76 7.52 8. 07
20 0. 830 1.182 1. 628 2.19 2.77 3.48 4. 24 5.02 5.73 5. 84
40 0.717 1.032 1. 437 1.962 2.52 3. 22 3. 90 4. 69 5.39 6.02
60 0. 742 1.076 1. 486 2.02 2.57 3. 27 4.01 4.81 5.50 4.74
80 0. 744 1.083 1. 500 2.02 2.58 3. 26 3.92 4.68 5. 34 4.55
100 0.705 1.043 1.012 1. 904 2. 60 3.31 4. 04 4. 89 5.59 6.17
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