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ABSTRACT

In this study, application of H,0,/Fe’ oxidation system (Fenton-like oxidation) for the
oxidative treatment of high-level soil contamination with hydrocarbon was suggested. The
characteristics of Fenton-like oxidation of diesel-contaminated fine soil was experimentally
probed in a batch system varying initial pH, zero valent iron and hydrogen peroxide levels, and
initial diesel concentration. Contaminant degradation was identified by total petroleum
hydrocarbon (TPH) concentration with gas chromatography. The batch experiments showed that
the optimal H,O, and Fe’ dosage, 10% H,0, + 20% Fe’ removed 65% of initial TPH
concentration (10,000mg/kg) at a retention time of 24h. And the TPH removal in the H,Op/Fé’
system effectively proceeded only within a limited pH range of 3-4. The zero valent iron-
catalyzed Fenton-like oxidation of diesel-contaminated soil was more competitive to the FeSO,-
catalyzed system (Fenton oxidation) in removal efficiency and cost especially for the treatment of
high level contamination.

Key words : Fenton-like oxidation, H,O,/Fe’ system, TPH

13



B d3oME 13E FFo9EY AE 9 H,O /Fe® A28E o]|€3 Fenton-like oxidations A|AI8k

IS AN AT 2 AksiAE] AlxEle] vt
S 38 AEE Bt golErh F LEELS UAS AEsIen LE9FEE 7t ARvEY T
£ A3l TPH(Total Petroleum Hydrocarbon) 2 Uehith AAEEE 2H A4 H,O,9 Fe® F42A
ol 10% H,O, + 20% FellA wgAIZE 2401l < 65% old9] AMAE&(E7] TPH % : 10,000mg/kg) &
ehiRlom, 27 pHRAS 2 AARAE Q7] 984 3~4 Bholi7t FAFL & 4 gl 712 s
T2 BEalEFulz Abgste A 9 (FeSO,) e vl e Fe's Ful2 AHESIA S W FrFodEED] 33
A Mgl AErt Hel g & AAGNAM o EHEYE ¢ & UYL, 53 ek LAYES AYdA o g A
o= Jepith

FHIO] : AEFAES TPH, H,O,/Fe’ system

1. M 2 of RHAEY Yo FAses T Hilsrad 3
AL FU3A EF W f7] 2FEH] b
ESHAEAR AN EFGREALRE AFE A T 9= AR Sol FE= Lu lth Watts
e 993 A 19,6257040 Zalm Utk ©1E A T2 EY U 2R AEe dsteie 248 5
H2REH {57230 8 ELede e &g w2 ARSI AEFARR ] o tAded EYE g
Fo] B o of 10~29%¢] ol2E Aoz Fagm  HHoR A8 AEshe S A
dom Jet FRHAlTe] 93 EXE7A] EFI o] nFitEtA gl #E AFEL HEE in situ
o 7 H]LLe §e =8 Aoz Rnold Hgo FebH S T3 o] BEY W TG WAl
Egode 7HgAem wA e, AztHozu FAdzD EAsk RF FUod e Al g T E
AAH R g Beo] ofzf 54& /I U Adeg 53] 1% FF LEFAA Aol A&
53] siltsh clay®l ¥lgo] & mAESS YA £ 2 AN o}F slZslol & BE FAES <
23 2717t A2 BFYo) vor, Yo wuAR g I U
84 FUEHo 2 Qsle Wed 7&E A e w2 Ao ATk FF 29 WA BES
AESR BYdrigo}t EXEV|EEH, EUAHY & ez H,0y/Fe’AladlE o] 43 above-
<7 2 B93 Her|s Sor FoFe g A8} ground Hg]71&E Ateld BAAzke] &) 2ot
eddE 7123 S Ueia ok £F 270 A o9 Hadd + e A Ay
U 4 g3 7 59 22 1 v AHrled ZA WE A it
AdollA HgHHe] ATE /R de B okt A7y gozE 384 244 H0, Fe'el 4
He] FHAA FAYHE o) 29HA EAE Un F%, 27] pHE, &7 2¥9%% 79 F8 &2y
e}, Rzl wg tAeqd vAESS A S4S sefst
Hoo RPN PE ol 8T FFLFESA 3 HA 20E =23 @7 ALE AF ASA~
g Ao FE] JYPHn gletl, 2E3FYN B dAREE A7t sigch
o Asixe| el 53] AEASNNEe] dejE o] &3t

Journal of KoSSGE Vol.6. No.3 13~20. 2001



H,Op/Fe'A 28 & o] &3 §F&F

Table 1, The Characteristics of Test Soil (*Korea
Basic Science Institute)

Item determined Value
Texture silty loam
Sand(%) 39
Silt(%) 51
Clay(%) 10
Density(g/cnr) 2.63
pH 72
Organic content(%) 1.9
Total iron content(mg/kg)* 29,530
TPH(mg/kg) 0
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Fig. 1. TPH removal at different initial
concentrations of H,O, (Initial TPH= 10,000
mg diesel/kg soil, 20wt % Fe’, initial pH 3)
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Fig. 2. H,0, decomposition and pH change with
reaction (Initial TPH= 10,000 mg diesel/kg
soil, 20wt % Fe’, initial pH 3)
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Fig.5. A contour plot of TPH removal percent
after 24 hr reaction at different conditions
of Feo and H,0, dosages (initial
TPH=10,000mg diesel/kg soil, initial pH 3)
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