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Degradation of Chlorothalonil by Zerovalent Iron-Montmorillonite Complex
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ABSTRACT: Zerovalent iron (ZVI) has been recently used for environmental remediation of soils and
groundwaters contaminated by chlorinated organic compounds. As a new approach to improve its reductive
activity and stability, zerovalent iron-montmorillonites (ZVI-Mt) complex are synthesized by simple process.
Therefore, this study was carried out to elucidate the characteristics of ZVI-Mt complex and to investigate
degradation effects of fungicide chlorothalonil. The XRD patterns of ZVI-Mt complex showed distinctive
peaks of ZVI and montmorillonite. In ZVI-Mt complex, the oval particles of ZVI were partly surrounded
by montmorillonite layers that could prevent ZVI surface oxidation by air. The degradation ratio of
chlorothalonil after 60 min exhibited 71% by ZVI and 100% by ZVI-Mt complex. ZVI-Mt21 complex
exhibited much higher and faster degradation ratio of chlorothalonil compare to that of ZVI or ZVI-Mt11
complex. Also, degradation rate of chlorothalonil was increased with increasing ZVI or ZVI-Mt complex

content and with decreasing initial solution pH.
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Fig. 1. The scheme for synthesis of ZVI-Mt complexes.

Table 1. Gas-liquid chromatographic conditions for analysis of chlorothalonil

Instrument

Detector

Column

Column temperature

Inject port 230C
Detector block 300C

N: flow rate 25mf /min
Injection volume 1.0248

Retention time

Chlorothalonil :

Varian STAR 3800 CX gas chromatography
Electron Capture Detector

J&W Scientific DB-5 (30mx0.25mm i.d.x0.25xm)
180C (1 min)—>10C /min—280C (4 min)

5.7 min
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Fig. 2. XRD patterns of synthesized zero-valent iron and
ZVI-Mt complexes. A : montmorillonite, B : zero-valent
iron, C : ZVI-Mt21, D : ZVI-Mt11.
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Fig. 3. Transmitting electron microscopy of ZVI-Mt complex.
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Fig. 4. The degeneration kinetics of chlorothalonil by ZV1
and ZVI-Mt complex.

C, 2.0 mg/ £. volume : 10 mf, initial soln. pH : 4.0, ZVI
and ZVI-Mt amount : 20 mg,
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Fig. 5. Effect of initial solution pH on degeneration of
chlorothalonil by ZVI and ZVI-Mt complex.

Co : 2.0 mg/ £, volume; 10 mé, ZVI and ZVI-Mt amount
: 20 mg, reaction time : 30 min.
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Fig. 6. Effect of addition amount of ZVI and ZVI-Mt
complex on degeneration of chlorothalonil.
C, : 2.0 mg/ £, volume; 10 mé, initial soln. pH : 4.0,
reaction time : 30 min.
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