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Washing of Cu-contaminated Soil Using EDTA—Removal Efficiency and
the Optimization of EDTA Dosage
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Abstract: In a series of batch washing experiments, EDTA solution was used to remediate Cu contami-
nated soil derived from a Brown Field Site to investigate the removal efficiency of Cu as well as the release
characteristics of major elements (Ca, Fe and so forth) by the application of six different EDTA dosages
(0.10 ~6.00 mol/kg). Results showed that, with the increase of EDTA dosage, Cu removal efficiency
was enhanced and reached a maximum at 4. 00 mol/kg, accompanied by the decrease of Ca releasing and
the increase of Fe and Al releasing. When 0. 80 mol/kg EDTA was adopted, residual Cu concentration in
the washed soil generally complied with the Environmental Quality Standard for Soils ( Class III )
(GB15618-1995). When calculating the amount of metals washed by per mole EDTA | it was found that
the molal ratio of metals to EDTA in the eluate decreased accordingly with the increase of EDTA addition.
The maximum molal ratio of Cu/ (K + Na + Ca + Mg + Fe + Al + Mn + Si) was obtained when 0. 80 mol/
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kg EDTA was applied. However, this molal ratio decreased when the EDTA dosage was further in-

creased, indicating that higher EDTA dosages were mainly used for the releasing of other metals. Thus,

in this study, 0. 80 mol/kg EDTA was considered as the most appropriate dosage which could not only re-

mediate heavy metals contaminated soil to meet the national standard, but also had the best removal effi-

ciency of Cu when compared with other metals. Conclusively, the appropriate EDTA dosages should be

determined on the basis of remediation aim, with the total metal removal efficiency and molal ratio of met-

als to EDTA being taken into account simultaneously.
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Table 1 The amount of metals extracted with different EDTA dosages mg/kg
EDTA/ (mol -+ kg™") Cu K Na Ca Mg Fe Mn Si Al
0.10 176. 1 135.6 343.2 1 695 186. 1 333.6 9. 680 51.99 224.6
0.20 181.9 129.3 68. 29 1520 211.2 400. 0 14. 05 60. 67 285.2
0. 80 320.9 153.6 43.75 435.8 328.6 1500 26. 04 121.2 636.0
2.00 375.6 190. 9 47.14 314.6  417.2 2734 29.53 179.9 953. 8
4. 00 432.7 231.9 39.79 322.9 428.8 4091 31.87 211. 4 1168
6.00 363.7 228.7 27.53 345.3  434.6 4262 32.57 204. 1 1094
F 2 wkidbe 2B F Cu & F AT RIBH AR bR EDTA FIRRYBS I TR, RN

Table 2 The concentration of residual Cu and pollution index

in soil after washing with different EDTA dosages

Cu/(mg - kg_l) TG YeFEEL

EDTA fi8/(mol - kg™")

0.10 553.7 1.38
0.20 547.9 1.37
0. 80 409.0 1.02
2.00 354.3 0. 89
4.00 297.1 0.74
6.00 366.2 0.92
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Table 3 Metals extraction efficiency with different dosages of EDTA (mol/ mol)
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EDTA & Cu b & Cu/ (K + Na + Cuw/(Fe + Cu/ (XK +Na +
(mol +kg')  (pmol)  CwEDTA Ca/EDTA Fe/EDTA AVEDTA  Ca+Mg)  Al+Mn+Si) Ca+Mg+ Fe+
Al + Mn + Si)
0.10 2.75 2.75 42.29 5. 96 8.32 4,00 16. 90 3.20
0.20 2.84 1.42 18.99 3.57 5.28 5.30 14. 10 3,90
0. 80 5.01 0.63 1. 36 3.35 2.94 16.50 9. 10 5. 80
2.00 5.87 0.29 0.39 2.44 1.77 18.20 6. 40 4. 80
4,00 6.76 0.17 0.20 1. 83 1.08 20. 10 5.40 4.30
6. 00 5.68 0.10 0.14 1.27 0. 66 16. 80 4. 60 3. 60
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