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Effect of zero-valent iron on organic pollutants in sediment and the related overlying water
during in-situ treatment
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Abstract. Based on the laboratory simulates a static lake system, the removal of organic pollutants in sediments using zero-valent i-
ron (Fe®) for in-situ sediment treatment was studied. The effects of zero valent iron (Fe’) on the overlying water including DO,
Eh, pH and COD, were investigated and the effects on the sediments including the number and kinds of organic pollutants, total
organic content were discussed. The results showed that with adding Fe® for treating 80 days, (D the amount of low-molecular-
weight organics (of below 200) were increasing apparently which could be easy to degrade detecting by GC-MS. The removal rate of
organic content in sediments was around 44% . (2) the value of pH was rising to 8.4, while the Eh was declining from 150 mV to 74
mV and the DO concentration of overlying water depleted dramatically from 6.6 mg/L to 0.2 mg/L. The system formed an anaerobic
environment. COD,,, concentration of overlying water was lower than that in pure bottom-water system. In addition, there were cer-
tain relations among DO, Eh, pH and CODg, in overlying water. In conclusion, the removal of organic pollutants was effective by
adding Fe® in the sediments, and this effect on overlying water quality was not permanent and seriously.
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Tab.1 Main physical and chemical properties of tested samples
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P 1 75 PH TR JE e R A B 1 A

FE FRE % pH ORP/mV DO/ (mg/1) COD,/ (mg/kg)
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Tab.2 The organic matter corresponding to the retention time in the GC/MS spectrum
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Fig.3 The GC/MS chromatography of the sediments before (a) and after (b) treated with zero valent iron
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Fig.4 The effect of zero valent iron on DO concentration and Eh in overwater system
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Fig.5 The effect of zero valent iron on pH and Fe®*/Fe® in overwater system
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2.2.4 DO % & Eh pH Fe*/Fe™ & COD, i J& ty 48 3 ] 6 eI Fe’ IS 1Bk COD 254k,

SPSS A ] HF 5% BE HLAS H2: (/) AH ¢ ¢ & |, Pearson 4 56
FRRH T A i 5 I AR 1 A) B 26 M 56 &R, Spearman’s rank
FRAH X R AT RIR AR i Z (A () CBXAR BE 5 m). H
i, =BG A2 T KRR AR HSEERT 58, I 4~6 AT UL, Fe" SAH ML Y & A G , 7= 4y i i JiE U8
—IK B BSR4 K DO #e i \Eh pH Fe™ /Fe™ J COD, #¢ i # % =284k M5 DO W& (Eh
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Tab.3 The correlation coefficient of DO, Eh, pH, Fe**/Fe** and COD,

in the presence of zero valent iron in overwater system

Fig.6 The effect of zero valent iron

on COD, in overwater system

DO Eh pH Fe3 /Fe* COD,
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