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Electro- oxidation of Ce( II) in mixed rare earths
sulfurate solution by changing current density
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Abstract The effect of current density and electrolysis time on anode current efficiency and oxidation rate for
electro-oxidizing Ce ( II)) in sulfuric acid with changing current density was studied in the system of anion and cation ex-
change membrane. The results indicate that the current efficiency and oxidation rate decrease with the increase of average
current density under the same electrolysis coulomb in the system of anion exchange membrane. The current density has
the linearity relationship with the concentration of Ce( II) . There are high current density and high oxidation rate under
average current density combination of 325 A*m~ 2, meanwhile oxidation velocity is more rapid. The more shorter elec-
trolysis time for every current density, the more higher current efficiency and oxidation rate. The oxidation rate and cur-
rent efficiency could reach up to 99% and 80% above respectively under the appropriate long electrolysis time of low cur-
rent density. The current density does not have the linearity relationship with the concentration of Ce( II) in the system

of cation exchange membrane electrolysis.
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Fig. 1 Relationship between time and
Ce™ concentration at different current density
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Fig. 2 Relationship between current density and
Ce™ concentration for 80% current efficiency
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mean current density; 2 —Oxidation rate and mean

current density for different current density combination
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Table 1 Effect of different current density

combination on oxidation rate and

current efficiency of cerium

Mean Mean

Oxidation Current density current current
rate/ % combination/ (A*m™ %) density efficiency

/(A*m™?) /%

98. 85 600 500 300 200 400 54.32

89. 66 600 300 100 100 275 85.35

93. 68 600 300 200 100 300 80. 89

91.95 500 300 200 100 275 88. 63

99. 43 600 400 200 100 325 80. 98

Electrolysis 5 min for every current density.
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Table 2 Relationship between different

current density combination and cell voltage

Current density
600 500 300 200

combination/ (A*m™ ?)

Cell Initial 2.47  2.69 2.20 2.58
Voltage/ V Final 2.61 2.88 2.8  2.70

Current density
600 300 100 100

combination/ (A*m”~ %)

Cell Initial 2.48 2.21 2.02 221
Voltage/ V Final 2.85 2.53 2.21 2.30

Current density

5 600 300 200 100
combination/ (A*m™ )

Cell Initial 2.43 2.39 2.31 2.08

Voltage/ V Final 2.88  2.55 2.55 2.27

Current density

5 500 300 200 100
combination/ (A*m™ )

Cell Initial 2.43 2.34 2.29 2.11

Voltage/ V Final 2,71 2.51 2.46  2.24

Current density

) 600 400 200 100
combination/ (A*m” %)

Cell Initial 2,49 2,52 2.32  2.12
Voltage/ V Final 2.94 2.79 2.57 2.38

R33N FL AL AR AN () X
HLJ R (E o) AL (R o) MR
Table 3 Effect of electrolysis time on
current density and oxidation rate under

different current density

Electrolysis time/ min

Ed % Ryl %
600 500 400 300 200 100

0 0 20 0 0 0 59.00 91.38

0 20 0 0 0 0 52.58 81. 82

3 3 3 3 3 6 76. 10 99.50

3 3 0 0 3 14 91.15 85. 63

0 5 0 5 10 5 83.26 99. 50

5 0 5 0 5 5 79.28 99. 43
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Fig.5 Ce’* concentration under different
current density and 80% current efficiency
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Table 4 Current efficiency and
oxidation rate of different current density

combination under same coulomb

Electrolysis time/ min

Ed % Ryl %
600 500 400 300 200 100

5 0 5 0 5 10 81.98 96. 55

0 5 5 5 5 5 86. 88 98.98

Current efficiency and oxidation rate were average results of three ex-
periments.
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