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Extraction of Metals Using EDTA, DTPA and NTA and Its Effects on Metals’ Fractions

DING Zhu-hong', HU Xin*

(1.School of Environment, Nanjing University of Technology, Nanjing 210009, China; 2.Center of Modern analysis, Nanjing University, Nan—
jing 210093, China)

Abstract : Metals in polluted soils from disused copper mining area were extracted using EDTA, DTPA and NTA. After extraction, metals
(Cu, Zn, Pb, Fe and Al) in different phases were analyzed by modified BCR sequential extraction procedure. The extraction efficiency of met—
als increased evidently at the presence of EDTA, DTPA and NTA. The extraction efficiency was 8.08(EDTA ), 8.15(DTPA ) and 5.40(NTA )

times of the control for Cu, and 10.5(EDTA ), 5.75(DTPA ) and 3.63(NTA ) times of the control for Zn. Mg was only slightly affected compared
to other elements, and its extraction efficiency was 1.28(EDTA ), 1.21(DTPA ) and 1.12(NTA ) times of the control. However, Mn and Fe were
impacted severely, and the extraction efficiency of Fe was 11.3(EDTA ), 21.7(DTPA ) and 2.33(NTA ) times of the control. All the fractions
tested could be affected by the extraction using EDTA, DTPA and NTA. Exchangeable fraction and reducible fraction of the metals(Cu, Zn,
Pb) significantly reduced due to the extraction with the three ligands. After extraction, reducible fraction of Zn was only 19.9% (EDTA),

18.6%(DTPA) and 22.3%(NTA ) of the control and exchangeable Pb was 64.3%(EDTA ),49.5%(DTPA ) and 82.4%(NTA ) of the control.

For EDTA and DTPA treatment, reducible fraction of Cu was only 71.9% and 75.1% of the control. Extraction with the three ligands also re—
sulted in the decrease of the contents of exchangeable/acid—extractable Fe and Al. The extraction using organic ligands(EDTA, DTPA and NTA )

resulted in the increase of the dissolution of both the target heavy metals (Cu, Zn, Ph) and other metals (Al and mineral elements — Ca, Mg,
Mn, and Fe ), and the extraction decreased the hioavailable fractions of the heavy metals.
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Table 1 Physicochemical properties of the test soil

CcEc/ oM/ Cu Pb Zn Ca Mg K Mn Fe Al
cmol -kg™ %

pH
/mg-kg™! /g-kg™

0.85 462 267 684 37.6 7.14 8.07 1.11 30.9 36.1

7.36 69.0
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Table 2 Extraction efficiency of heavy metals and selected mineral elements(£SD,n=3, %)

WH Cu Ph Zn Ca Mg Mn Al Fe
CK 0.40£0.01° 0.86+0.03" 0.08£0.01° 3.87+0.12° 2.240.06" - 0.005£0.001*  0.003+0.001°
EDTA 3.230.17" 1.62:0.05" 0.84:£0.09" 7.840.19" 2.86£0.15" 1.65:0.08"  0.0130.003"  0.034x0.004"
DTPA 3.26:0.22" 2.8420.11° 0.4620.04° 757:028"  2.70£0.09" 1782012 0.01320.001"  0.0650.007°
NTA 2.160.08" 0.630.02" 0.29+0.01 6.29+0.21° 2.50+0.12: 0.30£0.05"  0.011£0.002"  0.007+0.002*

TE AR T BER X TR — AN TER AR & 2 [ AT i #5122 53 (P=0.05)
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Table 3 Ratio of contents of heavy metals extract by modified BCR sequential extraction procedure in ligands treatment and that in the control

Cu Pb Zn
F1 2 F3 ¥4 F1 2 F3 ¥4 F1 2 F3 F4
EDTA/CK  0.718 0.719 0.836 0.834 0.643 0.943 0.859 0.734 0.819 0.199 0.618 0.963
DTPA/CK  0.846 0.751 0.923 0.815 0.495 0.698 0.980 0.755 0.752 0.186 0.526 0.921
NTA/CK 0.991 0.887 0.963 0.883 0.824 1.01 0.988 0.871 0.940 0.223 0.627 0.968
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Figure 2 Exchangeable/acid—extractable fraction of Fe and Al
analyzed by modified BCR sequential extraction procedure in the
soils after extraction by EDTA ,DTPA and NTA
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