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A Comparative Study on Enhanced Phytoremediation of Pb Contaminated Soil
with Phosphate Solubilizing Microorganism(PSM) and EDTA in Column Reactor

Yoon-Sun Nam - Young-Ji Park* - In-Sook Lee - Bumhan Bae'»*

Division of Ecoscience, Ewha Womans University - *Department of Civil & Environmental Engineering, Kyoungwon University

ABSTRACT : Enhanced phytoremediation with EDTA or PSM(Phosphate solubilizing microorganism) was studied using green foxtail
(Setaria viridis) in columns packed with 1,200 mgPb/kg contaminated soil to investigate the effects of EDTA or PSM on the plant
uptake and vertical migration of Pb. EDTA, equimolar amount of total Pb in the column soil, was administered in two methods: the
one was treated with 1/6 aliquots of the equimolar EDTA every week for 6 weeks and the other was treated with single dose of the
equimolar EDTA before 14 days of harvest. The results showed that higher concentrations of Pb accumulated in the biomass of green
fowtail after the chemical or biological treatment. The plant-root Pb concentration in PSM treatment(M), EDTA aliquot treatment(ES),
and single dose treatment(E) was 2.6, 3.0, and 3.3 times higher, respectively, than that in the plant-root of control(164.7 mg/kg). The
plant-stem Pb concentration in the M, ES and E treatment was 27, 37, and 40 times higher than that in the stem of control(8.1 mg/kg).
The translocation factor, the ratio of shoot/root Pb concentration, was 0.6 in the two EDTA treatment, 0.5 in the M treatment, and
0.05 in the control, respectively. The largest amount of Pb was phyto-extracted in the E treatment whereas vertical migration of EDTA
was significant in the ES treatment. This result showed that a single large dose of EDTA before harvest serves better for enhanced
phytoremediation of Pb. Although, treatment with PSM showed less Pb phytoextraction by the plant but enhanced both the growth of
plants in the column and microbial dehydrogenase activity in the soils. Therefore, enhanced phytoextraction of Pb with PSM treatment
can be an alternative option for EDTA treatment, which is toxic to plants and soil ecosystem.
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Fig. 1. Schematic design of the column reactor.
2.2. EYO el 54
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Fig. 2. Effects of EDTA or phosphate solubilizing microor-
ganism treatment on the shoot length of green fox
tail grown in the soil column for 14 weeks.
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Zyguke-zo] A% T-Pb(Total Pb) EE2 Fig. 3(a)l
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X T-PbEEs 5 mgkgs WA &dth o] A= M
A gl A PSMeo| Askeh f7]4ke] PFo = wjddy pH
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3.2.2. EDTAY] °o]%

7zt ZEw-Sx Ae EDTAY H%+ Table 13 7t}
EDTAY ¥2&= Anrl 2842 72439tk 18} ES
Aol e d&F FUT E Aol vl A 2L 4
H(80~100 cm)ol A= 1.4 pg/ge] EDTA7} HEEUTh o]
Avf= A7be] AHsPEA EDTAZF A ARZ olFdh=
As Yepdth whd E AFelMe F93 A 15¢ 9
of AuA] ot o] EF el ZFskal Slo] &
3 FUS EFRT 4H(0~20 em)olA oF 3u) A= =
el EDTAZF AEHUT e 71§ o273 22
g & Qla, T EYo] 5250 EDTAS ©]
o] Al Mg #AUdthd, EDTAY FYA B+
ARGOE 37 M FYs= Aol g HFE A
o=z dgEch

r_{

mlo rlo

3.3. A & AEAU F 5=

ZF A AolAE AFe] @ FE= Fig 4° vlulst
STk Fig. 40149} 2ol H+E AEW ¢ == Con-
trol2] B2l Pb 164.7 pg/gell vls] M 2] toll A 2.61H,
ES A& TolA 3u), E ATl 338 ol =715

Table 1. Concentrations of residual EDTA in the column
soils treated with chelator

Treatment Soil depth(cm) EDTA(pg/g)
0~20 90.8 +£19.0
20~40 19.4+15.6

EDTA(E) 40~60 2.6+0.01
60~80 0.0+0.0
80 ~100 0.0+0.0
0~20 28.6+4.6
20~40 204+73

EDTA(ES) 40~60 48+0.2
60~80 0.0+0.0
80~ 100 1.4+0.1

] E‘.nn'r:n_
o I e

IR EDTA (ES)

Pb upfaks {ughal
Fig. 4. Concentration changes of Pb in root, stem, leaf, and
seed of green fox tail grown in the soil column.
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o T3k £7]9149 Pb F=E Control 8.1 pg/goll HI3|
274(M), 378H(ES), 408H(E) S718kls # olye}, Con-
trol2] (15.6 pg/g)ol vIsk] 78i(M), 138H(ES), IHH(E)
A Z7Fs T 53], Control A StolA+= dol AEEHA
Zoront Xl Akl M= 87.0 pg/g(M), 90.0 pg/g(ES)
2 739 ng/gE)7t % %5101 )\ln)\}y_oj.z_;qm% AHERE
A5 HoldHAE T AHANRSY FF& PEsA
o] YgS HAFA %\‘:} IdHER olF EHH]O}Oq ZA}
et ol A aejE oo & ol
2Ee] J|HE W sEE B>, V>4 £o=
Geptoh AuAgel @ EEl & A% BN Az
Ao EHE He FHES AL 23 Control <F 1.2
mg, M 27 F 7.6 mg, ES A&7 °F 11.8 mg, E A&
T ¢F 13.0 mge 2 Yeh, T34 AASHA= EDTA
g QuAse Aol At BN Ao ek
PSM AHZ|Ae|= 4=9] & F2&2 Control WHl 633
Hj S71etal, EDTA A& 2fol tiH] 58.5%9] ol =
AEATE A Fo] oA AGHZ o]FAZ]l Fol HlE
(Translocation Factor)<> Control 0.05, M A &]9'< 0.5,
ES®} E AHEF= EF 0.6°2Z, EDTA9} PSME] ﬁsﬂrﬂ
HISzSHAl Uebsth M A2l grell A 28l &3 pbe] &
} A33] =7}3}2 translocation factor= EDTAS} —n—/\}
3 AL A4S or|E Zh=th Blaylock 52 Pb LEE
oA Indian mustard®] EDTA$} 7]4F, citric acidES

N

Agste] AEA7 F5E PbE AR A, @3] F
7 HEE & ASE 70 PbEErt oF 500 pg/gl 2
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