AZABFESRAESA Vol. 11, No. 5, pp. 51~58, 2006 KFEE>

I Al ZELIF0| ot CIELHESY M35y A+

H

g3
77 eh st BgEelst

Phytoremediation Study of Disel Contaminated Soil by
Indigenous Poplar Tree

Soon-Woong Chang*
Department of Environmental Engineering, Kyonggi University

ABSTRACT

In this study, uptake and toxicity of disel (TPH) by poplar specie, P. nigra x P. maximowiczii were assessed in laboratory
soil column experiments. Poplar cuttings were grown for 2 months and exposed to various concentration (0, 200, 500,
1000, 2000 mg/kg) of disel for a period of 60 days. For disel removal experiments, disel was effectively removed in the
range of lower concentration. but, the removal rate of disel was rapidly decreased as increasing initial disel concentrations.
For the this reason, toxicity effetcs were evaluated by measuring in poplar cutting mass variation and monitoring
transpiration. Exposure on higher disel concentration resulted in decrease of biomass and transpiration accompanied by
chiorosis and abscission, indicating toxic effect of disel on the poplar tree. And also, we have observed that both removal
efficiency of disel and the microbial activity were higher at the bottom of the soil column. It was suggested that the plant
formed the root zone at contaminated soil, stimulated microbial activity by plant root exudates, and played an important
role in enhanced biodegradation of disel.
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2 o

Mo

B dA7eiME el Asle ZEMES S3HES e s B TA(TPH) AA 54 2 2EAl
HXE SAEANE FUIRiTh EEe] ARSS 287 AR & 2 AFe o]8=gler, Tkt tldEn(o, 200,
500, 1000, 2000 mg/kg)E DIFCZ 600 A7t FBHYTE FaFEe ot A AA AFeA e taAlzzolA
T BTERI Xt #EE W, Tt SRS MEse 48 1At T3 el Eudt B
FA slReIMY X Ego] FdFoE Eodth el JRRE AT S ulaste] oiAe) ke v
= SR oRE AESIYGT. ARV FabEe] sl &), e A}, Sk 7A@ Tol B
HATE T3 BEFAH ol A3 mAE A% A ] Aol Be BEY 29 3o Jddn 2 oA
MBS IR FdsiE 97 =30t oEs 8] Halavhs Tdo v EYANEY #-83 e &
HIES A&Foz Aoz ngEe] Iagl W 2 2jEhso] v FEHE ZAog BAth

FHo] : AEH3EY, v, 22, R

*Corresponding author : swchang@kyonggi.ac.kr
P95 :2006.9.1 AAEAD :2006.9.7
e 2 Eo] :2006. 12.31 714

51



o
b

52

8 A9 B3] 9 4ES olshe wow
1

=
bioremediation® T 11 %2] 998 dis] ul4de kA

™ ZAHola BRI FHOIHEMIE, 1999). 53]
F7) SREAR 299 A € ESS A3 9l
83T AE A8 AT, LgBel &L g /A
31 logKw(log octanol:water partition coefficients)”}
0.5004 3A1)Ql A9 AE Freld AfxoR FHEd
(BHE, 1999; Schnoor et al, 1995). T3 QFE°] A
FZHE] 5 m ool Al A Jom friEe] FRe
AHQ A AA Z&o] tE o FIEY odE8s
AAskE AEe] mAUES AA, s B3l AEAY
2 oHES HH Fdlo] AEel FEI SR

AE Fulste] 2 ] nlAEel] et AJEeky EaiE
ZZA) 71t Anderson et al, 1994; Nair et al, 1992;
Shimp et al, 1993; Simonich and Hites, 1995).

71 HEAs} Aol ol8E AHstEEE FEH,
AR, HEWE S 2 BERe Fat, vig), 42}
i, ¢yl 5 2RERGSO] L) gYst Aog &
H7F Je AERE HuEm JrhedRr] &, 2002). ©]
FANE ZZH= 2LFGEHY =00 Aggo] st
AdF o2 o A& Higl £ v L9 9]
EAAI AE3= B0l St 53] A AAIReE
2503%0) BEHo] Qi oudt ol MeEks HAl A8
s AR ul9- el Vs 1del 3-5 m7kA] st
3 B AxHA ¢F 34 m7lA] Mo Yris AHE
7ML ok 28jal of sd ® TEE e Skl
100 Liday =2 8] B2 4o BS F58o=2H
Ed % Falad 2] G849 Alojr} risdithe
AollA B AFolr] tFAER dXst] A8s a3}
SFHSchnoor et al., 19953).

EY 9 2Bk 08984 F vAd@ETHE BRG HIF
©] w2 LNAPLs(Light Nonaqueous Phase Liquids)Z
TR 7> vls) Fdod galx=rt vol &5
AAA oA FZ Al, NAPLs HEHIZ EY H¥3Es
B3 ER 3590 d57 83lEo] dgom X3y
o, 48 FEE) 35 o] 2R dHE SARi o)
#3F NAPLs A[5ld Aol Z4%9] free product
FHE ERShs AES Holn, BAlT & 93 &

H

o2

Journal of KoSSGE Vol. 11, Ne. 5, pp. 51~58, 2006

]
o

Xl Bl F=FAlololl ZHF¥E8(Residual saturation)
AEIE A3 =] AER 2gde® dA "ot ol
28 Hol|lA AAIFoln 83313129 NESHTHE A
|3h BEHQ Aoyt 75 Aoz ekt wuiol
ME AES o183 At 4B JPHN o, =7 F
455 o E AU 471985 AS didoR 3k ¢
TFolMe duslel 2o REFE o83 Ao giRi
oMt T, 2002; HAol F, 2002; AAH T,
1999). &J=r2] ZH9olls TEY T2 o83 % i
¢

H
g 089 Hele AT A R P Hg Ak A
ol UATHBriges et al, 1982; Burken and Schnoor,
1997; Dietz and Schnoor; McFarland et al, 1990;
Thompson et al., 1998).

B AFolxle el Adske 2EeuiTE 8
(P nigra x P maximowicziiys U402 TALYHEY &
ARsE 93 7FsS 2ARIAT tA L B EE(TPH)
£ 200, 500, 1000, 2000 mgke® W3E Fo] ARt Z
3 Zolol WE TPH AALE, 2184 AAHF 2 S0HF
WE B 54 W, aRln vAESA R vsls wE
oM FZelol o3t e d AA BA4S 9l
U B B Y ol 9YERT 2 tREsaTS 5
712 FYUHEC =N TPH AA B8 TIARE A3}
1, olF uige R & A 7FsAE AAlslaAt it

5

z

ol digd
=)=

2. A

]
HI

H

2.1. EHEAE

£ d7dMe A7E 5 A AdATLoNA A
Zol ZZeNEE UBH(P nigrax P maximowicziiys
£ Ao tPAER sl dAl gulollA ApE
Ql th3EAR) XEYTEE 4B Yolx olHje|EZH,
AR FER7) 5, 2002)0] o, 712AE A oF
FHo| eme] vl digh Ujido] ok A8l £ 4
TollA A FES XS 3l AR HG
AR 15 emE YRS Aol A& £, sHiol I
A AR 22l oF 2RER SdolA 719 Belrt
Argetar, AAZo7E oF 40 eom A= HAL W 7] A
deol AA 125 cm, Z°] 40 cme] YEE LY o]
3t 2 AHe B o4 & sdaRE 60
2 s, A3 AdE 21E FAIBEA 2
12E 2t 240N FAEATHEES 5, 2004). B9
& &4 ZH okklA AHI AHIEYSS o] 8515
(Table 1), TAFE(TPH)E 200, 500, 1000, 2000 mg/

>



T AP EEAUR 90 DO PES FBEA AT 53

Table 1. Soil characteristics used in this study

Parameter Value
CEC(meq/100g soil) 49
Porosity(%) 46.5
Moisture content(%) 104
OM(%) 32
pH 6.9

1cml
+ k‘/
40cm
sand T
~~ |/ Ve
P
10cm

12cm

Fig. 1. Schematics of laboratory soil column setup of disel
uptake studies.
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Fig. 2. TPH removal at different TPH concentration with/without
poplar tree.
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Fig. 3. Temporal change of soil TPH with/without poplar tree.
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Fig. 4. TPH removal on the variation of column condition.
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Fig. 6. Cumulative transpiration of poplar tree after exposing on
TPH after 60 days.
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