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Impact of Compounded Chelants on Removal of Heavy Metals and

Characteristics of Morphologic Change in Soil from Heavy Metals Contaminated

Sites
YIN Xue, CHEN Jia-jun, LU Ce

(Key Laboratory of Water and Sediment Sciences of Ministry of Education, School of Environment, Beijing Normal University, Beijing
100875, China)
Abstract: Na, EDTA(EDTA) has been extensively applied in remediation of soil contaminated by heavy metals(HMs). However, it

poses a threat to the environment due to its difficulty of degradation. In addition, it is of great importance to clarify the morphological
distribution of these metals in soil, as it is related to the environmental risk of contaminated sites. Thus, in order to cut back the use of
EDTA, a series of batch washing experiments were conducted to evaluate the removal of arsenic, cadmium, copper, and lead from the
contaminated soil collected in a chemical plant. Furthermore, adopting the optimal ratio of EDTA/EDDS, the change of morphological
distribution of HMs before and after washing was studied. The results indicated that the removal of arsenic, cadmium and lead reached
the maximum when the ratio of EDTA/EDDS was 7:3 and the optimal value was 12. 67% , 38.71% and 31.09% , respectively. The
removal of copper reached 16. 91% at an EDTA/EDDS ratio of 9: 1. After washing, the absolute Fe-Mn oxide fraction concentration of
arsenic was higher, which would increase the environmental risk ; the morphological fraction distribution of cadmium was similar to the
original soil; the removal of copper and lead was mainly derived from the Fe-Mn oxide fraction; as to lead, the absolute concentration
of Fe-Mn oxide fraction decreased dramatically, was and the same was observed for the percentage in the organic fraction. Employing
the compounded system,the removal of HMs could be improved, and meanwhile the amounts of bioavailable HMs declined. Hence, it
is beneficial for providing theoretical support for HMs remediation.
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Table 1  Physical and chemical properties and heavy metal content in the tested soils
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Fig. 1 Effect of washing factors on the removal rate of heavy metals
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Table 2 Removal of heavy metals at different compound ratio /pg-g ™'

LIS 2R PR A RTEERIR AL ES Bt A B ERRE

5:5 11.02 -15.67 5.97 45.52 46. 84

6:4 11. 86 -14. 60 8.45 37.30 43.02

7:3 11.08 -5.10 8.02 33.88 47.88

As 8:2 11.18 -7.19 8.55 32.02 44.56
9:1 12.02 —-14.37 5.30 38.62 41.57

EDTA 11.75 -14.26 7.65 40.95 46. 09

EDDS 11. 66 -32.03 5.06 55.77 40. 46

5:5 0.09 0. 36 0.23 0.51 1.20

6:4 0.12 0.25 0.25 0.45 1. 06

7:3 0.10 0.32 0.30 0.72 1.45

Cd 8:2 0.09 0.38 0.26 0.69 1. 40
9:1 0.11 0.34 0.25 0. 65 1.35

EDTA 0.11 0. 40 0.23 0. 66 1. 40

EDDS 0. 06 0.37 0.22 0.40 1.07

5:5 41.74 63.24 -12.65 14. 04 106. 37

6:4 40. 05 70.77 0.01 3.33 114. 15

7:3 39.26 76. 00 2.37 -0.32 117. 31

Cu 8:2 34.06 89.29 0.01 -9.98 113.38
9:1 30. 84 81.29 -4.33 30.91 138.72

EDTA 40.09 70. 41 -18.22 38.48 130.75

EDDS 37.96 64. 94 -14.90 17.11 105. 12

5:5 41.17 152.71 80.73 11.58 286. 19

6:4 39.87 146. 27 85.49 16.93 288. 56

7:3 39.43 154. 86 78.23 32.28 304. 80

Pb 8:2 39.99 162. 15 90.91 7. 66 300.71
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