A IRl 2244 2005,24(6):1233-1237

Journal of Agro-Environment Science

TR TIERESE Pb Cd Zn B9
EDTA ZEEUR F7SED

§ o, BME? Gk, Aamm, A @

(1. IR LM R IR IR 2B, WG K UD 410128; 2. gtk Be SR S P84 B, WIES Kb 410004)

b

2

#  E . Tessier TEEARMGEMIIE T EDTA BTG 5275 e 55+ A+ b 428 Pb . Cd \Zn ITEAE L, 25
IR 2 B e 0P I E 4R Ph Cd Zn BSR4 255, WLIBRE S b 32 78 5.0 mmol - L ¥R 5444 T, EDTA
X Ph il Cd AAEERE S BT Zn BOAEIRE J150 ; 28 EDTA A 5U5 19 139 Ph Cd Zn FRIEZS BRIRERAE A5 P4 A
LS GRS A ST T R B, Pb F1 Cd W8T Ry 5t A > e iR b 45 5 A SRR A AL 25 6 A8 > 28403 Zn
AN S 5% s A5 > ASHRAS SRR S A 45 5 S IRIRER A5 578 A ML ES G745 Pb (Cd Zn (2 504 ik o, 8 s
FEH Zn>Ph>Cd,

KW 5, EER, LR AN A

FESES.X53  XEFRIRAE. A XEHRS . 1672-2043(2005)06-1233-05

EDTA Extraction and Changes of Pb, Cd, and Zn Fractions in Two Contaminated Soils
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Abstract: In order to evaluate chemical behaviors and bioavailability of heavy metals in contaminated soils, two types of topsoil
samples were collected at a Pb—Zn mining area located in Chenzhou city, southern Hunan Province (southern China), where min—
ing activities of heavy metals have been conducted for about 500 years and ore waste tailings have been piled up around. In re—
cent decades, high contents of heavy metals such as Pb, Cd, Zn, Cu, Cr, and As have been found in environment nearby due to
the collapse of a tailing dam in 1985, especially in the soils and stream water. The batch experiment of effect on fractions distri—
bution of Pb, Cd, and Zn the two contaminated soils before and after extracted by an EDTA solution was carried. And Tessier” s
sequential extraction technique was conducted for in two contaminated soils. The results showed that before EDTA extraction, the
two tested soils had different fractions distribution of Ph, Cd, and Zn, and the most important fractions were all residual forms. An
EDTA solution of 5.0 mmol - L" had a stronger ability to extract soil Pb and Cd than soil Zn. After EDTA extraction, fractions of
Pb, Cd, and Zn bound to residual, carbonate, Fe/Mn oxides, and exchangeable forms decreased to some extent. For Pb and Cd,
decreased amounts of the fractions were in a sequence of residual, carbonate, Fe/Mn oxides, and exchangeable forms; for Zn,
however, this sequence was residual > exchangeable > Fe/Mn oxides > carbonate forms. EDTA extraction led to increases of Pb,
Cd, and Zn bound to organic matter, and the increased amounts were Zn > Pb > Cd.
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Table 1 Some physical chemical properties and contents of major heavy metals in the tested soils
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/cmol-kg 1% /mg-kg /mg-kg /mg-kg

A el 1 JerbE it 5.37 8.63 1.05 1267.36 7.68 1332.08

B JKFE L 15 7K 4.76 6.12 1.51 717.81 3.48 353.53
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Table 2 Comparison of heavy metal fractions in the tested soils before EDTA extraction
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/mg-kg? 1% /mgkg? 1% /mgkg? 1% /mg-kg?! 1% /mg-kg?! 1% g

A Pb 37.90 3.02 154.40 12.30 106.86 8.51 148.70 11.85 807.32 64.32 1255.18
cd 1.25 16.98 1.23 16.71 143 19.43 0.65 8.83 2.80 38.04 736
Zn 85.75 6.59 57.35 441 252.08 19.37 170.60 13.11 735.85 56.53 1301.63

B Pb 29.18 4.12 73.58 10.39 64.95 9.17 85.91 12.13 45455 64.19 708.16
cd 0.67 19.65 0.63 18.48 0.69 20.23 0.32 9.39 1.10 3226 341
Zn 29.18 8.46 20.65 5.99 88.04 25.53 45.97 1333 160.96 46.68 344.80
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Table 3 Bioavailability of Pd, Cd and Zn in the tested soils

L EeR TR AT TR S L ENDEERS
S t/mg-kg™ H > 5% & /mgkg! H > 5% Ort/mg-kg™ H 5> 5%
A Pb 37.90 3.02 409.96 32.66 807.32 64.32
Cd 1.25 16.98 3.31 4497 2.80 38.04
Zn 85.75 6.59 480.03 36.88 735.85 56.53
B Pb 29.18 4.12 224.43 31.69 454.55 64.19
Cd 0.67 19.65 1.64 48.09 1.10 32.26
Zn 29.18 8.46 154.66 44.85 160.96 46.68
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The relationships between quantities heavy metals and time by EDTA extraction
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Table 4 Extracted amounts of Pd, Cd, and Zn from the tested soils treated with EDTA solutions

e A B
L Pb cd Zn Pb cd Zn
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Figure 2 Changes of heavy metal fractions in the tested soils

before and after EDTA extraction

AR A3 A 35 A AR

(3)2: EDTA %5 , 5 TG 3 R, 148 A
13 B HE 48 Pb.Cd F Zn (FRIES BRIRER 25
B YA AL BB S G Em s — e R
W/ Ph AN Cd I8/ 1) i AR S SRR R 45 5 25>k
i EAL IS B SRS, Zn YD ()R TR A>T
B SR AR EALIAS & S SIRIRER S 25, T4 A Al
+ 4 B it Pb.Cd Fl Zn (WA VLS &S EEA BT

AN, B MA I G In>H WSS &S
Ph>H WL 54 Cd,
3 3Tk

(X0 5, £, 7 B S MR S A A8 C &R
FRIBIT T L) PRI R, 1996, 17(1) :89-92.

[2] Williams D E. Trace element accumulation, movement and distribution

teristics of adsorbed cadmium from kaolin by chelators [J]. Water, Air
and Soil Pollution, 1996, 86: 35-50.

[4] AR VTR R A ARG Cd Cu Zn Pb FEIRGRI ¥
BERET AR BE LR, 1994, 13(6) :246-251.

[5]fays, 0 B, BBk LT A RSE 4 E Cd He 8071
W[ A IR, 1998 ,17(3) : 116-119.

[6] A kA: ik #g, REAURE, 45 R RIB S X J LR IR L e b o 4
A RS B IRFCEAT )] AL AR 23] ,2003,22(6) : 704-
706.

(7] R0, D %, e SR IR Xy - T B Jm T RTB A I
TR ] B e 1994,22(3) : 40-46.

[8] Kari F G, Giger W. Speciation and fate of ethylenediametetaacetate (ED-
TA) in municipal wastewater treatment [J]. Water Research, 1996, 30
(1): 122-134.

[9] Irene M C L. O, Yang X Y. EDTA extraction heavy metals from different
soil fractions and synthetic soils [J]. Water, Air and Soil Pollution, 1999,
109: 219-236.

[10] Papassiopi N, Tambouris S, Kontopoulos A. Removal of heavy metals
from calcareous contaminated soils by EDTA leaching [J]. Water, Air
and Soil Pollution, 1999, 109: 1-15.

(11883605, 46 3,30 5%, 55807 DX W] il 43 v o 4 s £ 3 PR PPAG F
FEIAESIHEE, 2004, 13(1):6-8.

[12] Tessier A, Campbell P G, Blasson M. Sequential extraction procedure
for the speciation of particulate trace metals [J]. Anal Chem, 1979, 51
(7): 844-851.

[13] Liao B H, Seip H M, Larssen T. Response of two Chinese forest soils to
acidic inputs: leaching experiment [J]. Geoderma, 1997, 75: 53-73.
[14] Hendershot W H, Duquette M. A simple barium chloride method for
determining cation exchange capacity and exchangeable cations|J]. Soil

Sci Soc Am J, 1986, 50: 605-608.

(15] £5-dnsh. £ el A=z A 7 ik M. AL 50 i AR G A
1999.

[16] FEIZE IS5, GB15618-1995 , R -2 bRl S1.1996.

(RIAIR=RUE N A W 77 A N B W e e e L 0 273 i
2 SIIARKRT A ZSEAEE, 1994,10(3) :48-51.

[18] Mao M Z. Speciation of metals in sediments along the Le An River.
CERP Final Report, France: Imprimerie Jouve Mayenne. 1996, 55-57.

[19] &y an, BIHIZE b sk, 45 EDTA A0S Y 50 1 o 4w
BRI AR [T EFRERE7, 2003, 23(6) :597-601.

[20] Barona A, Aranguiz I, Elias A. Metal associations in soils before and
after EDTA extractive decontamination: implications for the effective—
ness of further clean—up procedures [J]. Environmental Pollution, 2001,

113:79-85.



