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Abstract

Oxidative degradation of phenol, three monochlorophenols (2-chlorophenol, 2-CP; 3-chlorophenol, 3-CP; 4-chlorophenol,
4-CP), four dichlorophenols (2,3-dichlorophenol, 2,3-DCP; 2,4-dichlorophenol, 2,4-DCP; 2,5-dichlorophenol, 2,5-DCP;
2,6-dichlorophenol, 2,6-DCP), and two trichlorophenols (2,4,5-trichlorophenol, 2,4,5-TCP; 2,4,6-trichlorophenol, 2,4,6-TCP)
was conducted with heat activated persulfate. As the number of chlorinations increased, the reaction rate also increased. The
reaction rate was relatively well fitted to the zero-order kinetic model, rather than the pseudo-first order kinetic model for the
reactions at 60°C, which can be explained by insufficient activation of the persulfate at 60°C, and the oxidation reaction of
2,4,6-TCP at 70°C was relatively well fitted to the pseudo-first order kinetic model. The oxidation reaction rate generally
increased with increase of persulfate concentration in the solution. 2,6-dichloro-2,5-cyclohexadiene-1,4-dione was found as a
degradation product in a GC/MS analysis. This compound is a non-aromatic compound, and one chlorine was removed. This
result is similar to the result of previous studies. The current study proved that heat activated persulfate activation could be an
alternative remediation technology for phenol and chlorophenols in soil and groundwater.
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Fig. 1. Oxidative degradation of phenol and monochlorophenols by the heat activated persulfate.
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Fig. 2. Oxidative degradation of dichlorophenols by the
heat activated persulfate.
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Fig. 3. Oxidative degradation of trichlorophenols by the
heat activated persulfate.
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Table 1. Comparison of the kinetic constants for phenol and chlorophenols
Chemicals Zero order reaction Pseudo-first order reaction
KM-S™ R? K(Sh R?
Phenol 0.007 0.9918 0.014 0.9755
2-CP 0.011 0.9977 0.035 0.8704
3-CP 0.013 0.938 0.029 0.9876
4-CP 0.013 0.9984 0.026 0.9689
2,3-DCP 0.016 0.9996 0.041 0.9163
2,4-DCP 0.014 0.9931 0.030 0.95
2,5-DCP 0.016 0.9971 0.041 0.9275
2,6-DCP 0.015 0.9978 0.033 0.9532
2,4,5-TCP 0.015 0.9909 0.039 0.962
2,4,6-TCP 0.016 0.9978 0.039 0.9398
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Table 2. Comparison of the kinetic constants at varied temperature
Zero order reaction Pseudo-first order reaction
Temp.
KM-S™) R? K(Sh R?
50 0.004 0.992 0.005 0.995
60 0.016 0.998 0.039 0.940
70 0.044 0.791 0.142 0.957
80 4.979 0.999 0.774 0.999
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