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Dechlorination of Organochlorine Insecticide, Endosulfan by Zerovalent Iron
Hyun-Su Shin, Taek-Kyum Kim, and Jang-Eok Kim (School of Applied Bioscience, Kyungpook National
University, 1370 Sankyuk-dong, Buk-gu, Daegu 702-701, Korea)

ABSTRACT: The dechlorination of endosulfan (6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-
2,4,3-benzodioxathiepine-3-oxide) and its metabolite, endosulfan sulfate via reaction with zerovalent iron
under various pH conditions was studied using aqueous solution. The reaction products, which were
probably produced from endosulfan and endosulfan sulfate by ZVI were identified by GC-MS. The lower
the pH of reaction solution, the higher the transformation rate of endosulfan and endosulfan sulfate. The
transformation rates of endosulfan and endosulfan sulfate in pH 3.0 by ZVI were 28% and 90% but those
of endosulfan and endosulfan sulfate in mixture solution of water/acetone were 65% and 92%, respectively.
The pH of reaction solution after ZVI treatment was increased to pH 10. Endosulfan was hydrolyzed at pH
10 but endosulfan sulfate was not hydrolyzed. Two unknown peaks were produced from endosulfan sulfate
by treatment of ZVI. As a result of GC-MS analysis, unknown peaks were guessed to be structural isomer

substituted hydrogen for chlorine.
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Fig. 1. Chemical structures of a-endosulfan and
endosulfan sulfate.
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Fig. 2. @ -Endosulfan transformation and pH change as
affected by ZVI concentration in various pH solution.
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Fig. 3. Endosulfan sulfate transformation and pH
change as affected by ZVI concentration in various pH
solution.
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Fig. 4. a -Endosulfan transformation as affected by ZVI
in acetone/ water mixed (50/ 50) solution.
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Fig. 5. Endosulfan sulfate transformation as affected by
ZVI in acetone/ water mixed (50/ 50) solution.

Table 1. Pseudo-first order constants and half-life of
endosulfan and endosulfan sulfate in the ZVI reaction

tl/zx-x-

.. .
Pesticide k (hour) R
a-endosulfan -0.03775 18.36 0.9794
endosulfan -0.07787 8.90 0.9866

sulfate

*k = (pseudo-first order constant)
**t1,2 = half-life
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SAME T a-endosulfan®] Ay} v AR CL7)7} sk
HolA = FEZ T A=) FAle] B ZoR
Atz

olgfdt AvE-g FHsl] B a-endosulfan?} endosulfan
sulfate®] ZVIe| o] Whg-Ak=2 she] CI7|17F HE #|$
¥]3= dechlorniation ¥kl 23 Aafet & 4 glom o] gk
o MRS MR EARe] 22 7E o AR o et

Zhang 5] 91773t Fe el| 2|3 PCE(perchloroethane)
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Fig. 8. Proposed sutructures of reductive dechlorinated products of endosulfan sulfate by the ZVL
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