A FESLES|A] Vol. 11, No. 6, pp. 76~82, 2006 LFEE>

LAEAXZE 28t E& Fenton SHOIM 8= #o|20]
SAMSIKZ|0| DIXl= Ao s A7

Mgl - BMs*

Ageista sheEsl)

A Role of Dissolved Iron ion in Combined Fenton Reaction for
Treatment of TNT Contaminated Soil
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ABSTRACT

Fenton’s reaction are difficult to apply in the field due to the low pH requirements for the reaction and the loss of
reactivity caused by the precipitation of iron (IT) at neutral pH. Moreover, Fenton-like reactions using iron mineral instead
of injection of iron ion as a catalyst are operated to get high removal result at low pH. Because hydroxyl radical can
generate at the surface of iron mineral, there are competition with a lot of hydroxide at around neutral pH. On the other
side, to operate Fenton’s reaction series at neutral pH, modified Fenton reaction is suggested. The complexes, composed
by iron ions (ferrous ion or ferric ion)-chelating agent, could be acted as a catalyst and presented in the solution at neutral
pH. However, modified Fenton reaction requires a lot of hydrogen peroxide. Accordingly, the purpose of this experiment
was to effectively combine Fenton-like reaction and modified Fenton reaction for extending application of Fenton’s
reaction. i.e., injecting chelating agents in Fenton-like reaction at around neutral pH is increasing the concentration of
dissolved iron ion and highly promoting the oxidation effect. 2,4,6-trinitrotoluene (TNT) was used as a probe compound
for comparing reaction efficiencies in this study. If the concentration of dissolved iron ion in combined Fenton process
were existed more than 0.1 mM, the total TNT removal were increased. Magnetite-NTA system showed the best TNT
removal (76%) and Magnetite-EDTA system indicated about 56% of TNT removal. The results of these experiments
proved more promoted 40-60% of TNT removal than Fenton-like reaction’s.

Key words : Combined Fenton’s reaction, Fenton-like reaction, Modified Fenton reaction, Dissolved iron ion, And
2,4 ,6-trinitrotoluene
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Ath= B35 3}l THEnsing et al., 2003).

71O Z jron(lll) &0 2HE 7hA)E A= modi-
fied Fenton> Thea} 22 WAUFOZ FT AL 9
tHBarb et al., 1951; Walling and Weil, 1974).

Fe*' + Hy0,— Fe*'+HO, - + H' 2)
Fe**+HO, - +H'— Fe*' +H,0, 3)
Fe**+HO, + — Fe*'+0,+H" 4)
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Ql=jolict, spARE, FHte] Aol SJshH(Watts et al,
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Fig. 1. Removal of TNT from contaminated sand by mineral-
catalyzed oxidation using iron minerals of magnetite, hematite,
and goethite. Reactions were performed with 3 wt% H,0, and 5
Wwt% iron minerals at pH 7.
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pHOlA 1 A|ARSC] A8 s 2 1T
A

Valentine and Wang(1988)5°] A|&3}M ™ hydroxyl
radical HAYS A|EA7]= AHHS(chain reaction)yS &
<4 Hol2o] pH 4 oo A v Balde RS
2 Hr} gk pHollA ®Hoh a3 og whgo] SfHrt
a1 Awetar Slok webA pH 7?1 789-9] Fenton-like
RS0l B} vk AAFES HARACE ek,

4 e

3.2. Fenton-like #3390t & #Ho|22| X Zu}t

Fenton-like §F3-0] F= 2= 5 EE= A= A
ol9] ¢& SHsl 1] g AP AT= ths Table 1
7 2ot 122RFE}E o 85432 EDTAS} NTAS]

ol
oX,
}014

0.2 | ¥ FeOxalate
—— Fe-EDTA
—#— Fe-NTA
—&— Control

0.0 T T
0 3 6 9 12

Reaction Time(hr)

Fig. 2. Removal of TNT from contaminated water by complex-
catalyzed oxidation using iron ion- chelators. Reactions were
performed with 3 wt% H,O, and 3mM iron (II) and each 9 mM
chelators at pH 7.

745 magnetitedll X 2F 0.1 mM o)/de] 8 Hole&
S ERIT T Ao yHR|e] Agole BT 0.03
mM ©oJale] & FEE 1T 4 AUt Kong et al.
(1998)2 magnetiteZF-E] 852 iron ion®] &
pHOllA 2] AAd FAES 3% Ao= Hal
skt Aot SRAIRE £ A AT A chelating agent T
o] gl& AT 499 pHolK= Holee 3=t
A HhgEle] IHHoE 8 Hol == wif A
FolAaL, o]& Hgslr] flaf £ AN FAE
chelating agent’} Hol23} EJAIE Fdste] Hol9]
S PRI E FAHFHNN Holes=s SVt

ARl Zo = ghkelolzict.

e}

o|N

3.3. 28 Fenton 30| 2§t TNT 2¥MHSE0 &
0|20| O|Xl= A&

A, chelating agents FHsld 8WF 2G4
TNT A|ALES RIS AF Fi= v Fig. 29} 2t}
H3AE ZujE 3 modified Fenton ¥-E ATE Ah
B NTAY A9 7P 9575 oF 60%2] AAGES B
Ao™, EDTA 2 oxalateZ ©]83F 29 AA7} T4
4] pHAINE 7Fsdhs & 5 AN

Table 1. The concentration of dissolved iron ion from 3 different iron minerals (pH 7)

EDTA 50 mM NTA 50 mM Oxalate 50 mM Acetate 50 mM
0.5 hr 12 hr 0.5 hr 12 hr 0.5 hr 12 hr 0.5 hr 12 hr

Magnetite(mM) 0.01 0.12 0.01 0.10 0.003 0.01 0.004 0.05
Hematite(mM) 0.003 0.03 0.003 0.03 0.003 0.02 0.009 0.01
Goethite(mM) 0.003 0.02 0.004 0.03 0.010 0.03 0.003 0.02
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Fig. 3. Combined mineral-catalyzed oxidation and complex-
catalyzed oxidation of TNT-contaminated sand. Reactions were
performed with 3 wt% H,0, and 5 wt% iron minerals at pH 7.
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53%2] AAEES HAT} vHdol| 85 Hol2%o] Hlal
Z HJE hematite-chelators A]2=819Q] 74-9-olle B A
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A#E APE du|APolx] 53] goethite?} chelating
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3]2] Fenton-like ¥M§-& F=3Y3153S 735l wlste] EHof
Ae A5 Bt ol FY=Z] chelating agent’}
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Ao} AAS-S Do 4= 9t} Buxton et al.(1988)
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ferrate(Ill) (Fe-NTA)®] 7%~ pH 20X WREE 7}
1.6 x 108 L mol™! s7'©]™, Ethylenediaminetetraacetatofe-
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A= A B5ARE AALFEY ] Ago] ool
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