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Abstract

The aim of this study isto use Indian mustard
(Brassica  juncea), known as  metd

hyperaccumulator, to extract cadmium, copper and
lead from contaminated soil. Also, we wan to find
how the effect of synthetic chelate on the
enhancement of the uptake of these metals from
soil. In addition, the binding variation of metalsin
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soil during phytoextraction was explored.

Results show that uptake of copper and lead
by soil-growth Brassica juncea (four-weeks shoot)
from raw soil was more than that of cadmium,
which might be due to the level difference of these
metals contained in raw soil. Based on the same
biomass, it can be found that the uptake of these
metals by Brassica juncea increased with the
increase of the dose of chelate as well as the
accumulation ability of Brassica juncea on copper
was higher than on cadmium and lead. The
enhancing effect of chelate on the uptake of lead
by Brassica juncea was significantly lower than
that of other metals.

The exchangeable percentages of these
metals in soil significantly increased as the dose of
chelate increased from O to 2.0 g/Kg-soil.
However, the percentages of the rest binding
fractions all decreased. This result indicates that
the transformation of metal binding forms after the
addition of chelate was beneficial to Brassica
juncea for the uptake of metals from soil.

Keywords:. soil, Indian mustard, phytoextraction,
heavy metals, biomass, chelate, binding fractions.
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3 phytovolatilization ---
Se, Hg
4
phytodegradation ---

plant-assisted bioremediation

bioavailability

1980 Utsunomiya[ 1]
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® adsorption and transport

® translocation

accumulation
harvesting

drying and ashing
reclamation
disposal

- (@

(b)

[2,34]

mustard sunflower barley

oat

[2,3,5,6]
EDTA, EGTA , NTA DTPA

20
200~1000kg
(biomass)
(w/iw ) 1~-2%

1%
hyperaccumulation

Sebertia accuminata 25%
NI wiw [3] Thlaspi caerulescens
4% Zn wiw
Pb,Cr Cd
EDTA
Sdt et al. [7] Cd 0.9
mmol/K g-soil 1mmol/Kg-soil
EDTA cd 164p gCd
/g-dried plant 875y g Cd/g-dried plant
Ebbs and Kochian [4] EDTA
Zn Huang et al. [2]
Blaylock et al. [3] EDTA Pb
Kulli
et al. [5] NTA Lettuce
Ryegrass Cd,Cu Zn Lettuce
Ryegrass

Chen et al.[6f] EDTA
Helianthus annuus Cd Ni

[3 4]



(Indian mustard 3.8kg
Brassica juncea )

EDTA
b. ;

( 209.096 mg Cd NOs; , * 4H,0
(exchangeable) (bound to 1L 3.8Kg
carbonates) (bound to 1L
Mn-oxides) (bound to
Fe-oxides) (bound to organics)

(residue)) C. :
5979.211mg Cu NOs3; 2 3H0
3 (Materialsand M ethods) 1L 3.8Kg
1L
2mm
apH 11 pH NaEDTA
meter 0.03 0.06 009 012g NaEDTA
b. : NIEA S202.60 A 20mL
1 4.0g
33mL 1M (Brassica juncea)
2. 33mL 99
3. 33mL M
100mL a 55cm
60 g
1M 100mL b. 20mL NaEDTA
5mL
C.
10g 05 10 15 20gKgsall
20mL 50g/L C.
150mL 24
(Coulter LS200)
d.

1217489 mgPb NO; » 1L



ImL 20

H202 6mL HNO3

0.3g
3mL 37 HCl 9mL
HNO;

(sequential  extraction
procedure, SEP)[8 9]

(F1) (F2)
(F3) (F4)
(F5) (F6) SEP
4 (Results and Discussion)
pH 6.8
(CEC) 957

cmol/Kg
(100-250p m)(0.62%)
(50-100p m)(9.80%) (2-50 ym)(77.97%)
(20 m)(11.26%)

(0.012
mmol/Kg-soil) (0.104 mmol/Kg-soil)

(0.121 mmol/K g-soil)

(Brassica juncea)

(0.116 0.110
mmol/Kg-air dried plant) (0.017 mmol/Kg-
air dried plant)

(NaEDTA)

Kulli et al.
[5] Chenetal. [6]

: 5.02



mgCd/Kg- air dried plant (0.04 mmolCd/Kg- air
dried plant) 53.86 mgCu/Kg- air dried plant (0.85
mmolCu/Kg- ar dried plant) 355.06
mgPb/Kg- air dried plant (1.71 mmolPb/Kg- air
dried plant) 2.0 g N&EDTA/Kg-soil

380.89 mgCd/Kg- air dried plant (3.39
mmol Cd/Kg- air dried plant) 7978.61 mgCu/Kg-
air dried plant (125.56 mmolCu/Kg- air dried
plant)  715.35 mgPb/Kg- air dried plant (3.45
mmol Pb/Kg- air dried plant)

2.0 g N&EDTA/Kg-soil

85 148

5 (Conclusions)
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1M CH3COONH,4 0.5

F1
(pH 7.0) 2
Eo 1 M CH3COONa 5
(pH 5.0) 2
3 0.1 M NH,OH HCI 0.5
in 0.1 N HNOs 2
F4 0.04 M NH,OH HClin 96
25 %(v/v) CH;COOH 6
1)
(1) 30 %H,O, + 0.IN 85
HNO
F5 2 5
(2 3.2 M CH3COONH,4 @
in 20 % (v/v) HNO
in 0 (VIV) 3 05
ImL HyO, 20 6mL
F6

HNO3

pH CEC
cmol/Kg (100-250 (50-100 (2-50 ( 2p m) mmol/Kg mmol/Kg mmol/Kg
pm) ygm  pgm %
% % %

6.8 9.57 0.62 980 7797 11.26 0.01 0.10 0.12

Fractions| Exchange Boundto Boundto Boundto Boundto Residue  Total
-able  carbonates Mn-oxides Fe-oxides organics amount
Metals % % % % % % mmol/Kg
Cd raw 0.00 0.79 0.00 0.00 0.28 0.24 0.01
spiked | 43.91 42.75 6.12 3.93 230 016  0.99
Cu raw 0.00 1.04 0.00 0.00 217 3.43 0.10
spiked | 16.44 43.82 4.72 21.68 10.32 3.02 5.00
Pb raw 0.56 14.89 142 3.37 4.73 0.19 0.12
spiked | 28.45 44.84 5.93 13.98 6.61 0.19 751
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