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Kinetics of Humic Substances Oxidation Degradation by Fenton’ s Reagent
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Abstract; Humic substances ( HS) oxidation degradation by Fenton’ s reagent was kinetically investigated in this study. HS was
removed by both oxidation and coagulation during Fenton treatment. Moreover, initial pH, the dosage of Fenton’s reagent and initial
concentration of HS had a significant impact on HS oxidation rate and the oxidation mainly occurred at the first 60 min of reaction time.
The empirical kinetic equation for HS oxidation by Fenton’s reagent under the conditions of 308 K of temperature, 4.0 of pH, 5-40
mmol-L™" of Fe** , 40-120 mmol-L™" of H,0,, 250-1 000 mg-L’1 of HS, could be described using a kinetic model, which was fitted
very well with the experimental data. The overall reaction order is 2.34. The lower activation energy of 14.9 kJ+mol ™' shows that
Fenton reaction can be initiated easily. The reaction order of H,0, (0. 86) is higher than that of Fe’* (0.47) , which indicates that the
effect of initial H,0, concentration is greater than that of Fe’* on the oxidation degradation of HS by Fenton process.
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Fig. 1  Effects of initial pH on oxidation degradation
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Fig.2  Variation of pH with reaction time
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Table 1  Effect of various operating conditions on initial rate by Fenton process
- wIth Fe®* H,0, HS T EAE TR U Inrg () -Incy (x)
pH /mmol-L~" /mmol-L."' /mg-L"" /K B, B, B, /mg+ (Lemin) ~! J7
P-1 1.0 40 120 1 000 303 13.6 0.116 0 13.6 0.989
P2 2.0 40 120 1 000 303 25.7 0.281 -0.001 25.7 0.998
P3 3.0 40 120 1 000 303 27.9 0.326 -0.001 27.9 0.998
P4 4.0 40 120 1 000 303 27.1 0.315 -0.001 27.1 0.997
P55 5.0 40 120 1 000 303 28.3 0.332 -0.001 28.3 0.999
P6 6.0 40 120 1 000 303 23.4 0.250 -0.001 23.4 0.997
P-7 7.0 40 120 1 000 303 1.6 0.017 0 1.6 0.999
P8 8.0 40 120 1 000 303 13.6 -2.92E4 -3.34E-6 0.2 0.9752
H-1 4.0 40 40 1 000 303 10.5 0. 131 -0.001 10. 5 0.997
H-2 4.0 40 80 1 000 303 18. 4 0. 195 -0.001 18. 4 0.997
H-3 4.0 40 120 1 000 303 27.1 0.372 -0.001 27.1 0.997
H4 4.0 40 160 1 000 303 30.0 0.364 -0.001 30.0 0.999  y=0.86x+5.11
H-5 4.0 40 200 1 000 303 29.7 0.356 -0.001 29.7 0.999
H6 4.0 40 240 1 000 303 29.3 0.348 -0.001 29.3 0.995
H-7 4.0 40 360 1 000 303 30.6 0.372 -0.001 30.6 0.998
F-1 4.0 5 120 1 000 303 11.7 0. 055 0 11.7 0.983
F2 4.0 20 120 1 000 303 25.2 0.266 -0.001 25.2 0.999
F3 4.0 40 120 1 000 303 30.0 0.365 -0.001 30.0 0.999
F4 4.0 60 120 1 000 303 29.5 0.349 -0.001 29.5 0.999 y=0.47x +4.96
F5 4.0 120 120 1 000 303 18.9 0.205 -0.001 18.9 0.990
F6 4.0 240 120 1 000 303 17.8 0.238 -0.001 17.8 0.988
S-1 4.0 40 120 1 000 303 30.0 0.364 -0.001 30.0 0.999
S22 4.0 40 120 750 303 22.4 0.273 -0.001 22.4 0.996 y=1.01x +3. 40
S3 4.0 40 120 500 303 15.0 0. 184 -0.001 15.0 0.994
S4 4.0 40 120 250 303 7.34 0.091 0 7.34 0.990
T-1 4.0 40 120 1 000 278 13.5 0. 082 0 13.5 0.999
T2 4.0 40 120 1 000 288 17.5 0. 145 0 17.5 0.996
T3 4.0 40 120 1 000 298 20.7 0.206 -0.001 20.7 0.991  y=-1.79x10°x
T4 4.0 40 120 1 000 308 27.2 0.319 -0.001 27.2 0.997 +2. 147
T-5 4.0 40 120 1 000 318 29.6 0.349 -0.001 29.6 0.999
T6 4.0 40 120 1 000 328 27.6 0. 408 -0.002 27.6 0.955
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Fig.3  Effects of H,0, dosage on oxidation degradation
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Fig.4 Removal of HS by oxidation and coagulation
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Fig.5 Effects of Fe** dosage on oxidation degradation
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Fig.7 Effects of initial concentration on oxidation degradation
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Fig.8 Effects of temperature on oxidation degradation
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