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Mechanism and Kinetic of Methyldopa Removal by Fenton’s Reagent
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Abstract: Methyldopa was selected to be degraded by Fenton’ s reagent in the experiment. The experimental results showed that it was feasible
to the removal of Methyldopa and COD by Fenton’s reagent. The mechanism of Methyldopa removal by Fenton’s reagent was significantly
different according to the Fe’* : H, 0, ratio. With high ratio of Fe’* : H,0,(=2), the Fenton reaction was coagulation enhanced by H, 0, .
With medium ratio of Fe’* :H,0,( = 1), the Fenton reaction could be characterized into two specific systems: oxidation and coagulation. With
low ratio of Fe&’* : H,0, (< 0.2), the Fenton reaction was oxidation, including H, 0, oxidation catalyzed by Fe’* and degradation by a
hydrated ferryl-complex Fei; . With the analysis of the mechanism according to low ratio of Fe’* :H,0,( <0.2), a kinetics model was adopted
to describe the reactions and the rate equation could provide the evidence for the main reaction pathway, which was fitted very well with the
experiment data for the relative error below 10% . It was showed that the kinetic models could primary describe the process of the removal of
Methyldopa and COD by Fenton’s reagent.
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Table 1  Reactions and rate constants
g RV TR k ik
1 Feé* +H,0,—~>Fe** + HO* + OH™ 70 [3]
2 Fe** +HO,*—Fe* + OH- 3.2x100 [4]
3 Fé* +H,0,~>F* +H* + HO,* 0.02 (5]
4  Feé* +HO,*—~>Fe** + HOy 1.3x10° [6]
5 Fe* +HO,*—>Fe* +H* + 0, 1.2x10° [6]
6 Feé* +H,0,—~>Fe&* + OH* + OH 3.3x107 [4]
7  HO,* + HO*—>H,0 + 0, 1.0x10° [7]
8 RH+ HO*—R* + H, 0—>Futher oxidation [5]
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Fig.2 Methyldopa concentration variety changed with time
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Table 2 Kinetic constants with different concentration of H, O,

H,0, W% /mmol* =" 2 §/mg*L™" K ko k3
20 0.9972 326 0.6007 0.1737 0.0191
40 0.9999 216 0.6451 0.1641 0.0543
60 0.9995 201  5.8643 3.2527 0.1263
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Fig.8 Fitting of the experiment data on degradation of

Methyldopa by model calculation
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