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Kinetics and Mechanism of Electrolysis of Oxalic Acid
in Nitric Acid Solution
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Abstract: The electrolytic destruction of oxalic acid (OA) in nitric acid solution was
studied. Using platinized titanium (Pt-Ti) electrode as anode and titanium as cathode,
the electrolysis of OA and the effect factors were experimentally investigated under the
series of constant current density. Based on the results, the optimal operation parame-
ters are established as follows: the current density of 25-37 mA/cm?, nitric acid concen-
tration of 2-3 mol/L and the temperature of 30-40 °C, meanwhile a small quantity of
metallic ions, such as Fe'", MnO, , Ag', can catalyze the electrolysis of OA to in-
crease the destruction efficiency. The results of comparative experiments show that the
destruction of OA with the electrochemical oxidation method is more effective than that
with KMnQO, boiling oxidation method.
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Table 1 Dependence of electrolysis efficiency on current density for oxalic acid
HL U/ A i/(mA « cm™?) R/ V R ff# I 1] /min FRDE IR/ % HLRACR/ %
1 12 3.1 550 98.2 19.9
2 25 3.6 360 98.1 13.8
3 37 3.8 360 99.1 10.2
4 49 4.1 360 98.5 8.8
5 62 4.4 360 98.7 8.2
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Table 2 Dependence of electrolysis rate

on temperature for oxalic acid

o i 3/ A [ e A Bt ) T R (A SR R/ 4

ie 30 min 60 min 90 min
20 42,6 66.8 86.5
30 43.1 73.9 90. 1
35 44,9 76. 2 90. 5
40 45,7 83.4 97.1
45 36. 2 65. 9 86. 4
50 22.6 38.8 62.6
60 12.7 23.9 32.3
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