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Reductive Dechlorination of the Three Isomers of Dichlorobenzene in Water by Pd/Fe Bimetal
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Abstract: Pd/Fe bimetal catalysts were utilized for the reductive dechlorination of the isomers of dichlorobenzene (DCB) in aqueous medium
at ambient temperature and pressure. Factors influencing the removal of chlorinated dichlorobenzene were studied by the contrast of original
pollutant and product. Batch experiments demonstrated the differences in the observed rate coefficients for the dechlorination reaction of the
three isomers of DCB. The positions of chlorine on the benzene ring and the initial pH seemed to affect the rates of the dechlorinaton, with the
rates of 1,2-DCB > 1,3-DCB >1,4-DCB under almost identical conditions and acidic environment tended to facilitate the dechlorination re—
action. GC-MS data revealed that chlorobenzene was the stable dechlorination intermediate, which was further dechlorinated to benzene as
the final product. Dechlorination efficiency of all three isomers reached as high as 80% when one gram of the Pd/Fe catalysts containing
0.03% Pd by weight was added to 40 ml of the solution and allowed to react for 90 min at 25 °C.
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Figure 1 The total ion chromatogram and mass spectra of 1,3-DCB and its dechlorinated product CB
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Table 1 The observed kinetic coefficients Kobs and half
lives for the three DCBs

Chemicals Kobs Ti;/ min
1,2-DCB 0.030 8 22.50
1,3-DCB 0.0233 29.75
1,4-DCB 0.021 6 32.09
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Table 2 PA and EA of the three DCBs

Chemicals Jii T34 PA/keal » mol!  HLF35H1 47 EA/keal » mol’!

1,2-DCB 169.33 -6.54
1,3-DCB 161.33 -5.04
1,4-DCB 170.10 -4.26
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Figure 3 Effects of initial pH on the dechlorination efficiency
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