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HolT Aakxlol A gkv). -2lvete] A e A FAME SEFEdstow Q3% o
TE AR A = A dy] ARt AEUEREEH SUFo B W AEE oo
o] Az} A Aolt} w= EPA(Environmental Protect Agency)el A Class C &2 A
EdWoly it EA2 Fygdozy QA fatt f54d sEEZ deA Aok

A Fdbm = TNT Aol oA 7 B4
aHRAQ o7& sty anjEo] A8 HW, A7t Ao WA= FALEE s 24
o] FHE = FFdA & diA IRl aFE 1] 19761 McCormick F[2]e <]
g @718/ mAES o]&gk TNTO AESAH A7t A4 old= AHEHe=
M= At AR AETA Falle FAIZEe] A r]te] A Ew, fdEa o] digh A
T7F et kem, e i Ee LAY Ao sAES 7 AL

mebal ofo] gk tioto g FH: aXAFSAH P F Y (Advanced Oxidation Process;
AOPs)o] FZt= a1 v), a=bstA g agd 2 s1ehd #alld 7|x2& F7i o, o9 E
Aol CO9F HOR9 drdEeE ZxHow &1 gl o] FHolE= Fenton reaction(
Classic Fenton, Modified Fenton, Fenton-Like reaction), Photo assisted Fenton,
Photocatalysis [3]5°] o™, Z}7] t& WSAAE 7HX 2 AR, FE5EHo = 74 74
23k 4FstAIQl  hydroxyl radical( - OH)= AAd3stH, o2 UFE£Y F7IsdEY
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AOPs &4 %9 342l Modified Fenton reactione %4 -& 3} t}.

Modified Fenton reaction< pH9 9J£%=7F =& A% A<l Fenton reactions H.¢Hs}o]
AA EFO] buffering &= Ag T4 pHY A Hol23 FAAE o] &3 E}AE
?sﬂ/ﬂ 0}01 ;do]i,] o};q/\qur OEM L,;o]oijq /\lzﬂ 541LEOJ0]] %101}\1 in-situ x_i.g_
of A3gtst FAo|rHe]. 3k MOdlfled Fenton &FAolA 2] Aol T8 Holo =3k
A @i, TEEY ﬂﬂ‘:tﬂ”oﬂ olgt HIFAE o]Fo] EYd 295 = TNT
o} TH5S B4 A8 4 A+ Hybrid Advanced Oxidation System= 7] 23}t

2. Material and Method
2.1 Reagent

2,4,6—trinitrotoluene(TNT)“ 7 Ee] 83 sfoll e FujsdS dof (5)%s)t
oA G438t al, Iron(Ill) sulfate n-Hydrate®} Copper(II )sulfate Pentahydrate= Kanto
Chemical. Co., IncollA TY¥sFA Tt 30%2] hydrogen peroxide?} Lead(II) nitrates=
Daejung Chemicaldl| Al T 38FA 31, =42 acetonitrile> Junsei Chemicaloll A %3}

o Abg-3teirh,
2.2 Experimental Procedure
221 AFHFA x4

AFAFA = 8m'(2mx2m=x2m)e] A7|2 9 F&5& WAs7] fste] FAYE
TEEZ AstAd. 4 wgE 918 vtgel 30em 7hEe] AAS HolFon, A
Moz mETE XAt FAGHNZA FES ] 15719 sprinklerE A X &} om,
T3E 150cme] 43k zlo]l = 15709 injection welle 202 AX3 thg RES well

TS cement®} bentoniteE ©]&38}o] packingdtHth L3 FE=AAXEZMA 75cm, 150cm,
200cm®] Ztzte] zlol& casing® wells 7F2E Al 3to] AX|sil o, FU ALt
a3 fFEF wES ol A sl $8ke] Soil Vacuum Extraction(SVE)Z =& A
Atk gHel FYS A% 2N AFHFEZ} wES A 19 AsHEETF 253
Alz=dlef oste] FFE Tt dFHFTHEA ] FREE <Figl1>3 2t
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2,4,6-trinitrotoluene< ethanol®] Stock Solutiong A zste] FuF XSO
ethanolol] €3 =7F *& FF%(Cu, Pb)el 4-F H.O°] Stock Solutions A Zslo] A3
stlvh. wEbA  dE e dF-A 9 371%5—3— TNT 300mg/kg, T2 g 7
400mg/kg, 800mg/kg o = A A s} t}.
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2.2.2 Modified Fenton & A%

A9 Modified Fenton &€ Ax= 345 (2009718 A+E 71Zx38HAH
Modified Fenton €42 F70¢] 1m' Tanko] AZxFH Ao, 712 PVC tankdl = T&
& FAAAS Yo o] ZAA7F uigE Hol23 HA e EuE 1724 12mM:84mM
4 B A E A SdS A xsE 2, =2 PVC tankol = 6%9 HALE A4S A
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zato], §AFA A HAFe= 5, E3 FA= 44 6mM, 42mM, sk ags 3%7)
Hes AdAstt ZAAle] A Al Fefetal, Aol el A7t 2 Sodium
Oxalates Ao, ol gk 2Ale] AL Pigentallo®] A+5 7%= sHATHSI

2.2.3 ¥4
TNTE US EPA Method 809591 ¢]Asted ECD detector’} H-#%  Gas
Chromatography(Agilent 6890N)ol| ¢]slo] EAEJom FF59 OFF- A A S
of o]7A3te] ICPE HA 5 oA

i

T 5 §§ eorts ]
i q %'&& 1160 570
1 KK [S16)] O@@ DD| 3
= Lm0 | sen, | se0. | 450 [N o ik o "\SDD "-ﬂ-{\ o
o 2600 “ 3260 |

ﬂ\/ % »u et ‘awuwmq ‘;ulmv:: u-w l;'::j 7‘;'5‘,_..

<Fig.1> & A=4d BAz2A 2=
3. Result and Discussion

Modified Fenton reactions ©]&3F AA ool TNT % FFE EodEe A
Y a& Ay <Fig2 >, <Fig.3>¥ 2t}

TNT ¢ 5% BF 27]9 e goz lsle] g4% AALES Hola lon,
A gurel) s Ae wF T 5 Ak A 19 18 F 04we] FE F 203
TY T TNTY AAZES 9% =2 Hit EYG FEFo] 143mg/kgl = US EPAS 7]+
¢l 172mg/kgn o2 23 g 7|+S GAdsA =3 =359 A9 183 F4
T AYESS Telet W 47 992%, 985%, A F BE vEgol rEs W 77
2.99mg/kg, 11.72mg/kgo. 24 U ESL AT 7]+A olstsE UEHWORZA =& AA

&9 A31E E=E9t & AFAFAAY Control®] A = ogh kgt
washing €32 ddE)

ofetZetel O/ & H11d Hz2a 20055



Theories and Applications of Chem. Eng., 2005, Vol. 11, No. 2

2344

Removal efficiency of TN o Contro Removal efficiency of Heavy metals
400 —o— 0-50m 1000 —#— Culm
—&— 50-100m CuZm
100-150m —v— Pbim
—v— 150-200m 80 - —— Pb2m
300 § § § L @ CuContral
— N — s ¢ PbContral
3 A I R S - S
> D 6007 ) AL B B B
E o] 3 \
s s 40 \lg s 88 g
< g \\\X tPs00 00800500
E 100 - ‘E \\
Q O \
E 2 20!+ \ ¥
© 8 M & NS ‘,!4\
01 0 D N
-100 200

T T T T T T T T T T T T T
0O 04 08 12 16 2 24 32 36 64 68 72 8

= o 2(m)

0 04081216 2 24283236 4 44485256 6 64687276

= o gm)
<Fig.2> Removal Efficiency of TNT in multiple <Fig.3> Removal Efficiency of heavy metals in

contaminated soil using Modified Fenton multiple contaminated soil using Modified

Reaction Fenton Reaction with Sodium Oxalate
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