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Table 1 Concentrations of dissolved Cd Pb in gastric and small intestinal phase ( mgekg™') and
bioaccessibility of Cd Pb ( %) after EDTA leaching
EDTA
J( mmol+ L) /(mgekg ") 1% /(mgekg ") 1%
Cd Pb Cd Ph Cd Pb Cd Ph
0 36.9+0.2a 5393.9+37.3a  96.3 +0.5a 96.7 +0.7a 21.3+0.5a 1158.4+38.2a 55.4+1.3a 20.8 £0.7b
5 15.0£2.2b  2906.9 +55.4b  71.2+9.5b 98.7+1.3a 11.4£1.3b  699.9 £36.5b 54.1+5.2a 23.8+1.1a
10 11.8 £1.1c  2170.1+69.3¢  69.1+5.8b 87.0£3.1b 9.0£0.9¢  555.1+28.7¢ 52.5+5.0a 22.3£1.lab
20 7.2+0.3d  1331.1+42.6d 61.8 £3.0bc 76.7 +1.5¢ 5.9+£0.3d  362.6+1.1.d 50.1+3.4a 20.9 £0.3b
30 5.3+0.1de 925.9 £+66.0e 65.0£3.2bc  77.4 +4.8c 4.5+0.1d  266.9+17.4e 55.5+3.5a 22.3+1.1ab
50 3.2+0.1e  345.8 £21.9f 50.8 £9.8c 38.6+2.2d 3.0+0.1e 115.5 £5.4f 49.1+£8.9%a 12.9+0.5¢
(p 0.05).
EDTA 5—50 mmol L' Cd.Pb
; EDDS 5—50 mmol*L ™" Cd.Pb ( 1 2).
EDTA 5—50 mmol+L ™' Cd.Pb ; EDDS 5—50 mmol L™
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Cd.Pb . Cd.Pb
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6.4%—69.4%; 3.2%—37.0% . Dane Pb 42.0%
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Table 2 Concentrations of dissolved Cd Pb in gastric and small intestinal phase ( mgekg™') and

bioaccessibility of Cd Pb ( %) after EDDS leaching

EDDS
1 /(mgekg ") 1% /(mgekg ") 1%
/( mmol*L.™")
cd Ph cd Ph cd Ph cd Ph
0 36.9+0.2a 5393.9%37.3a 96.3%0.5a  96.7+0.7a  21.3%0.5a 1158.4%38.2a 55.4%1.3a  20.8+0.7a
18.842.3b 3301.3+62.7h 59.0£9.5b  84.7+2.0ab 10.5+1.5h  792.6+48.0b 32.9+6.0b  20.3+1.6a
10 13.4£0.6c  1647.5+92.9c 50.8+2.4bc 83.4%3.5ab  6.6£0.5c  357.9£70.5¢ 24.9x1.8c 18.1+3. 1ab
20 10.2+0.8d  895.1+82.4d 44.1+3.8c  74.249.2b  4.8%0.3d 212.1+17.6d 20.7+1.5¢d  17.5=1.7ab
30 9.6+1.9de 698.6+82.2¢ 45.4+8.5¢ 71.4+8.9h  4.5:0.6de 158.8+8.3de 19.6+2.6cd  16.2+0.7h
50 7.0£0.7¢  518.6+14.1f 35.9+7.1c  58.3%7.2c  3.120.3e 128.3:4.7e 15.93.4d 14.3 +1.0b
(p 0.05).
EDTA Cd 50.8%—71.2% 49.1% —55.5% ; Pb
38.6%—98.7% 12.9% —23.8% . EDDS Cd
35.9% —59.0% 15.9%—32.9% ; Pb
58.3%—84.7% 14.3% —20.3% . EDTA Pb EDDS
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30 mmol L' Cd.Pb . EDTA 50 mmol*L.™"  Pb
38.6% 12.9%; EDDS 50 mmol<L™"  Pb 58.3% 14.3%.
Pb (530 mmol+L™")
EDTA Cd Pb .
Cd*” : 50 mmol*L~" EDTA
Pb 50 mmol*L.™"  EDTA  5—30 mmol*L~" EDTA
Pb . Pb
EDTA Pb
2.3 Cd.Pb
EDTA.EDDS Cd.Pb Cd.Pb
3 4.
3 EDTA Cd.Pb (C) EDTA . (cy)
Table 3  Correlations between concentrations of dissolved and extractable Cd Pb after EDTA leaching
Cea Cy ca Cy ca Cyp, Cy Cy py
Ceq 1
Cy ca -0.956** 1
Cy -0.960** 0.998 ** 1
Cpy, — — — 1
Cywy - - - -0.991 ** 1
Cy — — — -0.988 ** 0.996** 1
Dk ok (p<0.001) ;n=15;Cyy :Cd (mgekg™');Cp, :Pb (mgekg™); Cycq :Cd
(mgekg™'); Cyeq @ Cd (mgekg™); Cyp,  Pb (mgekg™');

Cyp :Pb (mgekg™')
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Table 4 Correlations between concentrations of dissolved and extractable Cd Pb after EDDS leaching
Cea Cy cd Cy cd Cpy, Cy pp Cy pp
Cea 1
Cy ca -0.837** 1
Cy ca -0.872** 0.989** 1
Cpy, — — — 1
Cy wy - - - ~0.994** 1
Crm - — — ~0.986** 0.989 ** 1
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LEACHING OF Cd AND Pb FROM A CONTAMINATED SOIL WITH EDTA
AND EDDS: EFFECTIVENESS AND HEALTH RISK ASSESSMENT

ZHAO Na'* CUI Yanshan® FU Yu? XIE Jianzhi'

(1. College of Resources and Environmental Science Agriculture University of Hebei Baoding 071000 China;

2. Graduate University of Chinese Academy of Science Beijing 100049 China)

ABSTRACT

Effectiveness and health risk assessment of Cd and Pb in soil was studied in a contaminated soil after
remediation with EDTA and EDDS. In vitro method ( artificial gastrointestinal system) was used to evaluate the
health risk. The results showed that Cd and Pb removal increased significantly with increasing concentration of
EDTA and EDDS. Cd removal by EDTA was significantly higher than that of EDDS. The highest Cd removal
rate was 82.4% with EDTA and 46.8% with EDDS. Pb removal by EDTA was significantly higher than that
of EDDS in the 5—30 mmol*L " treatments. However no difference in Pb removal was observed between two
chelating agents in 50 mmol*L~". In vitro experiments showed that the concentrations of dissolved Cd and Ph
in the gastric and small intestinal phase were reduced after leaching with the chelating agents. The
bioaccessiblity of Cd after EDDS leaching was lower than EDTA. However the bioaccessiblity of Pb after
EDDS leaching was higher than that of EDTA leaching. The results will provide some information about
remediation of heavy metal contaminated soils with EDTA and EDDS and their health risk assessment.

Keywords: EDTA EDDS heavy metals removal rate bioaccessibility.



