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Fenitrothion by Zerovalent Iron (ZVI)
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Abstract : This study investigated decomposition the pathway and characteristics of fenitrothion, which is applied on the golf course
for pesticide, by ZVI in batch reactor. The removal efficiencies of the pure fenitrothion and the commercial fenitrothion in Smithion
by ZVI were compared. The fenitrothion was converted to 3-Methyl-4-nitrophenol and 4-Amino-m-cresol by ZVI. The fenitrothion
decomposition rate by ZVI could be expressed by the first order reaction. As increasing the ZVI dosages, the first order rate cons-
tants and removal efficiencies increased. The surface area normalized rate constants for the pure fenitrothion and the commercial feni-
trothion were 0.0398 and 0.1312 (L/m’ - hr), respectively. The decomposition of the commercial fenitrothion in Smithion was faster
than that of the pure fenitrothion by ZVI, the surfactant in Smithion lead to enhances solubility of fenitrothion and disperse ZVL
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o]z & 7}H(zero-valent iron, ZVI)E& ©]83}o] fenitro-
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2.1. ASx =2

2.1.1. G712V

ZVIE= &5 90% oJAFe] 1A} =27] 100~150 mesh, H]EH
Z 0.6 m2/g (Kanto Chemical Co.)& +{3te] AF&sFth
A2 A4S ZVIZ 0.1 M-NaOH &N o & 2~33] A|H 3}
of Edof &olfd= A-(lipid)d2E& AASFL HA] 0.1
M-H,SO:2 2~33] FHS A3ttt HFH o S/
£ AHE3F] HaSOq, Fe o] 52 AAL7] $l8f thA] 2~3
3] AlAsto] ARgsElth Al & AFolats o]&sto] ZVI
of FE FTES e AlA 5 FEste] Aol SA1 A
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2.1.2. Fenitrothion
Fenitrothion W3- 8902 fenitrothion A|(97.7%, Dr. Ehren-
storfer GmbH)&} #| ZZA o)A AZA| 2 ol AHEE=
oK AN X)) S-A|(FHol L&, fenitrothion 50%, #A|HZ
Hxﬂ 10%, Xylene 40%)2 Ql5to] A&}
7hag 2A|7F Ol“ 718k £EAA(DO)S A AL
Z435to] 021 A }%5]- o, fenitrothion?®] 27| »%
+= 10 mg/L= ixﬂOP":l Aol ARSIt

=za= AL
< TOTT T

22 M3 e

z27] W8 pHE 392 11733} fenitrothion 10 mg/Lo|
ZVIE 02, 04, 0.5, 1.0% (w/v) FQ43}a, 20T A jar
testerE ©]-85}0] WHHEE 200 rpmoj| A 48A|7F B9 WS-

AlZt}. Fenitrothion®] B42 A|ZFER B39 on, &
42 UV-vis spectrophotometer (Optizen 2120UV, Korea)&
olg3tol THE BA Sellck. Tt 2ol v S 7
S ¢5F9] Thin Layer Chromatography (TLC, Merck, silica
gel plates 60F254)2} Gas Chromatography (GC, Hewlett Pac-
kard 6890, USA)E Al8-3}9] fenitrothion2] £3] AHES &
Asteict.
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Fig, 3, Degradation pathways of fenitrothion.
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Fig. 1. UV-vis spectra of fenitrothion decomposition by ZVI
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Fig. 2. The decomposition model on the degradation of fenitro-
thion by 2VI,
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Table 1. First-order rate constants, surface area normalized rate constant and half-life for pure fenitrothion removal by ZVI

Surface area normalized

ZVI dosage (mg/L) Surface area of ZVI (m?/L) Koos (1) rate constant (L/m® - ) Half-life, t1,2 (hr)
2000 12 0.0528 0.0440 =157
4000 24 0.0431 0.0179 =89
5000 3.0 01227 0.0409 =45
10000 6.0 0.3389 0.0564 =24
Average - - 05257 -
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Table 2, First-order rate constants, surface area normalized rate constant and half-life for fenitrothion removal in Smithion by ZVI

Surface area normalized

ZV| dosage (mg/L) Surface area of ZV I(mz/L) Kobs (hr’w) rate constant (L/m2 - ) Half-life, t1,2 (hr)
2000 12 0.1800 0.1500 =112
4000 24 0.2768 0.1153 =71
5000 3.0 0.3276 0.1092 =47
10000 6.0 0.9021 0.1503 =22
Average - - 0.5936 -
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Fig. 6. Effects of ZVI dosages on fenitrothion in Smithion re-
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Fig. 7. Effects of ZVI dosages on observed first order rate con-

stants,
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