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Effects of EDTA on the Reductive Dechlorination of 2 ,4-D by Pd/Fe

ZHOU Hong-yi, NIE Ya-zhong, CHEN Yong, LEI Shuang-jian
(College of Environment, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: In Pd/Fe system, zero-valent iron ( ZVI) passivation layer is easily formed on the particle surface during the catalytic
reductive dechlorination of chlorinated organics, hindering further dechlorination of target contaminants. In this paper, the passivation
layer on the Pd/Fe particle surfaces could be eliminated by the chelation of disodium edetate (EDTA) with Fe** | Fe’* | making the
reductive dechlorination continue. The experiment investigated the effects of EDTA addition manner and dosage, pH, Pd loading and
temperature on dechlorination of 2 ,4-dichlorophenoxyacetic acid (2,4-D) by Pd/Fe. The conclusions can be summarized as follows: (D
Phenoxyacetic acid (PA) generation ratio reached 90. 7% within 20 min with EDTA concentration of 25. 0 mmol+L ™" and flow rate of 20
mlL-h~", while it was only 74. 5% after 210 min in the system without EDTA. @The EDTA could chelate the Fe?* and Fe’* generated
from the process of 2,4-D dechlorination by Pd/Fe, preventing or slowing down the formation of passivation layer, and accelerating the
reduction efficiency. (3The appropriate experimental parameters for 2 ,4-D removal were as follows: EDTA flow rate of 20 mL+h ™", ¢ppp,
of 25.0 mmol -L. ™", Pd loading of 0. 050% , 200 r+min~", pH 4.2 and 30.0°C. The removal percentage of 20.0 mg+L ™" 2,4-D reached
nearly up to 100% within 210 min under these conditions. @ The intermediates of 2, 4-D catalytic dechlorination included 2-
chlorophenoxyacetic acid (2-CPA) and trace 4-chlorophenoxyacetic acid (4-CPA), and the end product was PA.

Key words:Pd/Fe; dechlorination; EDTA; 2,4-D; phenoxyacetic acid
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Fig. 1  Molecular structure of 2,4-dichlorophenoxyacetic acid
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