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Degradation of 3,4- Dichlorobenzotrifluoride by Fe,0,/Ce0,-H,0,

Heterogeneous Fenton-Like Systems
SUN Zheng-nan, YANG Qi" , JI Dong-li,ZHENG Lin

(Key Laboratory of Water Resources and Environmental Engineering, Institute of Water Resources and Environment, China University
of Geosciences(Beijing) , Beijing 100083, China)

Abstract: The 3 ,4-Dichlorobenzotrifluoride (3,4-DCBTE) was dehalogenated with oxidation treatment by heterogeneous Fenton-like
system, using nanoscale Fe;0,/Ce0, as a catalyst. This nanoscale catalyst was prepared by the impregnated method. As a highly
active new heterogeneous Fenton-like catalyst, nanoscale Fe;0,/CeO, not only has the characteristics of the traditional Fenton-like
catalyst but also can prevent the secondary pollution which caused by Fe**. To find the optimum catalytic conditions for nanoscale
Fe,0,/Ce0,, the influence factors were investigated. The results indicated that the degradation ratio of 3,4-DCBTE was significantly
improved by adding nanoscale Fe;0,/Ce0,, with the removal ratio reaching 97. 76% in 120 minutes and 79. 85% in 20 minutes. As
the temperature increasing, the catalytic effect of nanoscale Fe;0,/CeO, catalyst had been constantly improved obviously. As the pH
decreased, the degradation ratio of 3,4-DCBTE increased. With the increase of dosage of hydrogen peroxide (H, 0, ), the degradation
efficiency of 3 ,4-DCBTE initially increased and then decreased, because oxygen (O,) was generated in preferential self-reaction when
an excess of (H,0,) was added. The optimum removal efficiency was observed with the dosage of 15 mg+L™"'. With the increased
amount of catalyst, there was a same trend as dosage of hydrogen peroxide (H,0,). The degradation ratio of 3,4-DCBTE initially
increased and then decreased, the optimum amount of catalyst was 0.5 g-L~'. The results also suggested that the reaction process
followed the first-order kinetics and the thermodynamic analysis demonstrated that the reaction was only needed low reaction activation
energy.

Key words : nanoscale Fe,0,/Ce0, ; influence factor; heterogeneous Fenton-like system; 3 ,4-Dichlorobenzotrifluoride (3,4-DCBTE)
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Table 2 Results of activation thermodynamics for 3 ,4-DCBTE degradation
T/K Ex1073/s71 E,/k]+mol 7! AH/K]+mol ™! AS/J+(mol-K) ! AG/kJ-mol 7!
293 7.33 72.83
303 11.83 74.37
308 14.12 30.26 27.71 -153.99 75.14
313 16.73 75.91
323 23.48 77.45
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Table 3 Results of dynamics simulation of 3 ,4-DCBTE degradation under different influence factors
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