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Extraction of Cd by Ramie from Soils as Affected by Applications of Chelators and

Peat
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Abstract: Pot experiments were perfomed to study the effectiveness of chelators (EDTA, citric acid) and peat in enhancing phyremediation of
heavy metal Cd by ramie. The results showed that peat increased the ramie’ s biomass by improving soil s physical and chemical properties,
and the relative yields of peat alone, chelators( EDTA, citric acid) combined with peat were 1. 23, 1. 13 and 1. 41 respectively. So the
combination of citric acid and peat was more useful for growth of the ramie. As far as impoving Cd uptake was concerned, i seemed that the
combination of chelators with peat significantly promoted Cd uptake by the plant, and the percent of changeable Cd in soil were 61. 6% and
58 3% . In addition, it had better bioaccumulation effects to combine with chelators and peat, of which Cd bioaccumulation coefficients were
1. 33 and 1. 32, comparedto 1. 11, 1 11 and 1. 05 in application of peat, EDTA and ciric acid respectively. What’ s more, cadmium removal
rates in soil were up to 1. 13% and 1. 22% respectively in applications of two kinds of chleators( EDTA, ciric acid) combined with peat.
Therefore, it had better effects of phytoremediation to accumulate more cadmium amounts by combining with ciiric acid and peat because of
more biomass. In conclusion, the phytoremediation by ramie can be more effective when chelators and peat were combined and added to soils.

Key words: chelators; peat; Cd ; phytoremediation; ramie

[7]

2 2
[ ,
) ( chelate-induced
. 8
e , phytoextractlon)[ :
3 ' _
2 . 2
o
mheld
10 , . Romhe s
N 2
[4,5] [10,11]
. b N
EDTA
2
’ 2
[6] : 2008-1+08; :2009-04-06
, . : (863)  (2006AA102404)
(198~), ,

( EDTA DTPA EGTA ,E-mail: shenliping 4@ hotmail. com
) * , E-mail: zonglg@ njau. edu. cn

]



2768 30
, EDTA , .
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EDDS .
H Eh .
P 1
" 1.1
2007 6~ 9
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Table 1 Physical and diemical properties of the tet soil and peat
H CEC
P! / anol*kg ! /g kg1 Jerkg ! [ kg ! g kg ! /mgrke ! /mge kg1 /me ke !
5.70 20. 71 2. 88 1.92 0.571 11. 27 25.92 7.19 12 03
6 00 90. 00
6 : @ (CK): =51 , ( Varian
; CEDTA(E): 2.5g°kg” s ® (M):  220Spectr AA) .
25¢k s @ (N):5%  : GEDTA+ HCIO-HEHNO; :
(EN):EDTA 2.5 g°kg” ' 5% ; © + (Varian 220 Spectr AA)
(MN): 2.5¢ke ' 5% , Tessier '3
®® . 3 ,EDIA 1.4
. Excel  SAS (1989-1996 by
Ske, 0.5 g*ke” ' SAS Ingitute Inc., Cary,NC, USA) ,

(NH4),S0; 0.3 g*kg” ' KH,PO, 0.5 g°kg ' K,S0,

1.3
7 ,
, 0.5~ 0.7m 8 ~9
’ 1/3 " lm 2
9 i
50%

1 mm 0. 149 mm
(

SPSS ( 1989-1999 by SPSS Inc.,
Chicago, USA)
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, s EDTA
EDTA R R
)
Table2 Effects of different applications on every ramie’ s biomass
/g plant™! / g* plant™ ' / g plant™ ! /g plan™' /g plant™! 2/ %
CK 273%0.16a A 1.95+0 07 aA 2 40%£0.15b A 17.32+039dC 24.40%1. 04a A 1.00 9.82
E 3 14%0.06b B 1. 2X00 bB 287%0.11a A 16. 2£035¢C 24.3410. 89 a A 1.00 11.79
368%£0.21¢C 2.75X021dD 671£0.29¢ B 122.00£059a A 25.14%0.91 b A 1.03 26.67
N 53 40%0.18dD 3.6/£0 4 e E 8 04t0.12d¢C 15.36£065b B 30.01£1.25d C 1.23 26.79
EN 377£0.07 ¢ C 1. 66007 ¢ C 3351£0.23a A 18. 3£0 76 ¢ D 27.50%1. 11 ¢ B 1.13 12.18
MN 6 62X0.26¢ E 2682029 dD 6 82%£0.18¢ B 18.41£0 71 e D 34.52%1. 27 eD 1.41 19.76
1) 0.05 , 001 , ; 2) /
2 2
[14]
2 2 a/b
2
. a/b
[17)
3 )
2
a
b
3 /mgrg™!
Table3  Effects of different applications on ramie’ s chlorophyll conteny/mgs g~ !
a b g bY
CK 1L32+0011aA 0.552£0.002 a A 0205%0. 03 a A 2.359
E 13410 012b B 0.591£0.001 b B 0253%0. 04 b B 2.268
1. 330£0014b B 0.552£0.006 a A 0241%0.01b B 2.356
N 1.442£0.007 ¢ C 0. 618%0.006 ¢ C 021210. 02a A 2.327
EN 1.48£0.010 ¢ E 0. 23%0.004 ¢ C 0241%0.004b B 2.385
MN 1L 46+0 008 dD 0.64£0.004 d D 0239%0.03b B 2.364
1) o/ b= a / b
2.2 )
2
[ 16]
2
4 )
CK ,
2 2
R EDTA
[ 18]
R SR> 1. R 2
EDIrA (LY1 LY2) (XY),

YR

EDTA
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2 2 2
2 2 2
2
4 /mg kg™ !
Table 4 Cd contents of different parts of ramie in different applications/ mg*kg™ '
Cd Cd Cd Cd Cd S/RY
CK 17.8%t030dC 10.2810. 25a A 1209%0.27a A 69100 aA 10 07£0.47 a A 0.59
E 1. 61£0 06 a A 12.1710. 29 ¢ BC 17.81£0.12d D 75008 b A 12 55£0.23d D 1.08
14.8+051¢B 12.08%0. 17 ¢ BC 16 410.43¢c C 7.241200 aA 12 05£0.38 ¢ C 0.81
N 16. 67f042dcC 11.1910. 2 b AB 1519%0.35b B 7.24%X021 aA 11 10£0.21b B 0.67
EN 4. 3+006bB 12.9210.41d C 2039+0.47fE 9.37£028 aB 14 22+0.20f F 1.01
MN 15.00X044¢B 13.2820. 8 d C 18 39£0.35¢ D 7.6710 23 aA 13 07£0.31e E 0. 87
1) §R= /
16.00 8 EXC = CA & Fe-Mn I OM B RES
OLY1l olLY2 BXY 100
14.00 | c
T X
1200 a Ea % & 8ol
£ 1000} i g
L] b 60 e
5= 8.00 % 7
£ 600 B /
4.00|
4] = %
2.00| H 20t /
0 . . .
0 1 1
CK E
. 0.05 ,
1 2
Fie. 1 Extraction of G by rami€ s leaves in different Fig. 2 Effects of different applications on contents of
perbds as affected by different applications five forms Cd in il
2.3 120
2 .
. . 2
) , (dissolved organic matter, DOM)[ 2
Tessier 5
, (EXC) (CA) , DOM
(Fe-Mn) (OM)
(RES) (2]
. 2 .
55% ,
2 2
19
' 78%, ,
[23~ 5]
2 2 9 .
2 , EDTA DOM
%
: el DOM ,
pH -
[ D]
.2 s s
pH 5.3 5.5, pH ,
DOM 5

[22,27]
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[28
, . , 1. 13% 1. 22%,
-1
90 g*kg
5% R
R , EDTA
2.4 EDTA
2
5 EDTA s
5 2 2
EDTA,
EDTA s
,2
5
Table 5 Cd uptake and removal rate of soil by ramie in different applications
[mge k™! /Mg pot™ ! /Mg pot™! / Vg pot™ ! / % V/ %
CK 11. 412£0.01 a A 52.80%5 16 D 436.40t4.88 d C 93 38%1.15dD 82 37 0.73
E 11. 97%0.03b B 605 06X1.80 e C 532.2*1.54¢ B 72.84+0.27 ¢ E 87 96 0.89
11 44%002¢C 626 2%5.38d C 517.34%6.22¢ B 109.48%2.16 ¢ C 82 53 0. 86
N 10.659£0.03 d D 726 32£9. 92 ¢ B 546. 2£8.36 ¢ B 180 00£1.25b B 75 21 0.91
EN 1055410.02¢e E 780 ¥*+2.98hH B 675.1612.93 b A 105.76%1. 12 ¢ C 86 45 1.13
MN 10 487£0. 04 f F 928 08+9.27 a A 72.58£5. 04 a A 198 50£2.9 a A 78 61 1.22
1) =
( bioaccumulation coefficient) EDTA
[29]
2 2 2
2
2
[ 18]
2 . 3 2 3
CK
) 1, (1
EDTA R EDr'A
1.80
160 O E@EERE  d (2)
: B EERE EDTA
1.40 5
1.20
)
W 1.00 5
&
m 0.08 ,
0.06 (3) ,2
0.04
0.02
0 . .
2
EDTA

Fig.3

€d bbaccumulation coefficient of ramie in different, applications
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