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Degradation of 2,4-Dichlorophenoxyacetic Acid by O; and OyH,0,
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Abstract: Degradation of 2,4—dichlorophenoxyacetic acid using O; and Os/H,0, has been investigated. Both treatments have
been compared in terms of dependence on several experimental parameters including temperature, pH, ozone dose and organ—
ic initial concentration on reaction efficiency. The results showed that temperature was key factor of removal rate, while pH
strongly affected degradation process, and gas flow had very little influence on the efficiency of processes. Elevated reaction
temperature was easily over the energy barrier of 2,4—D removal. More hydroxyl radicals were produced during higher temper—
ature process. Hydroxyl radical was more reactive and nonselective than ozone, and was dominating oxidant during 2,4-D
degradation. pH was an important parameter of Oj; stability in solution, and hydroxyl ion was the initiator of ozone decomposi—
tion chain reaction to generate hydroxyl radical. The higher the pH level was, the more hydroxyl radicals were formed. Fur—
thermore, the solution pH affected dissociation of 2,4—D, and the anion species was more reactive than its non—dissociate
state. The degradation efficiency was enhanced when 2,4-D initial concentration decreased. Ozone flow rate had both positive
and negative influence on reaction, thereby, its overall effect was not evident. Compared with O; process, Oy/H,0, greatly in—
creased the removal efficiency of 2,4-D. Greater amounts of hydroxyl radicals were generated by the Oy/H,0, system than o—
zonation alone. Oy/H,0, had more advantages such as excellent degradation effectiveness, faster removal rate, more moderate
conditions and lower operating cost than O, system. 0y/H,0, technology was an excellent advanced oxidation process in re—
moval of 2,4-dichlorophenoxyacetic acid.
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Figure 1 Removal rates of the organic compound

under reaction temperatures
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Figure 2 Removal rates of the organic compound at various pH

level
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Figure 3 Removal rates of the organic compound at different

ozone flows
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Figure 4 Removal rates of initial concentrations of 2,4-D
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