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Abstract: To provide the reference for secondary utilization of the heavy metals contaminated soil washed by EDTA (Ethylene
Diamine Tetraacetic Acid), batch tests are conducted to determine the permeability, water holding characteristics, deformation
characteristics, and shear strength of lead contaminated soil after washing remediation by EDTA with different concentrations. And
X-ray diffraction (XRD) and mercury intrusion porosimetry (MIP) tests are conducted to reveal the mechanism of changes on the
engineering characteristics. Results show that pH of the washes soil decreases from 7.94 to 5.12, hydraulic conductivity decreases by
more than one order of magnitude, cohesion reduces by more than 50% and void ratio decreases from 0.813 to 0.764 as the
concentration of EDTA increased from 0 to 0.15 mol/L, but the internal friction angle and water holding capacity increase. XRD test
results show that the mineral content of montmorillonite (from 7.87% to 0.07%), illite, albite decrease and quartz increases by
11.09%. MIP test results show that the total void volume reduces as the concentration increasing, and the amount of intrudes mercury
per unit mass decreases from 0.22 ml/g to 0.15 ml/g. Research results indicate that it is imperative not only considering about the
removal rate of heavy metals in soil and economic index of the remediation engineering, but also the weaken soil engineering
properties brought by the process of washing remediation.
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Table 2 Removal rates of Pb washed by EDTA with
different concentrations

Pb /%
EDTA0.00 5.23
EDTA0.01 35.14
EDTAO0.02 42.37
EDTA0.05 81.45
EDTAO.10 85.61
EDTAO.15 86.42
3.2
EDTA 6
0.813 0.812 0.812 0.813 0.813
0.813 0.860 0.860 0.862 0.860
0.861 0.860 3
EDTA
0.15 mol/LL EDTA

0.806 0.805 0.805 0.806 0.804 0.805

[21]

3

25 30 35

EDTA

Fig.3 Hydraulic conductivity of soil washed by EDTA with

3.3

40.67 kPa

[23, 25]

+

different concentrations

4 EDTA

EDTA

0.15 mol/L EDTA

89.52 kPa

50%

Pb

EDTA

[26]



1037

4
c 1) 3
EDTA
EDTA 0 0.15 mol/L
11.09
EDTA Pb
7.87% 0.07% EDTA
9
85 |
g0 L Eberl 7
75 F +
70 | K
e 65T 0 [28]
! s :
50 |
45 K"
ol EDTA Na'
30 + + +
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 Na® K Na
EDTA/(mg/L)
4 EDTA c @ + EDTA
Fig.4 cand ¢ values of soil washed by EDTA with
different concentrations
3.4
EDTA Pb
082
5 EDTA 0.81
0.80 F - EDTA0.00
o TH
0.813 0.764 6 078 -+ EDTA0.05
_ © |l ~< EDTA0.10
3 P=12.5 25 50kPa g:; [+ EDTAOIS
EDTA '
0.75 |
0.74 T
0.73 |
0.72 |
0.71 L '
100 kPa 10" 10° 10°
6 P/kPa
5 EDTA
EDTA 100 Fig.5 Consolidation Curves of soil washed by EDTA
200 kPa 0.013 0.023 0.027 with different concentrations
0.030 0.053 0.077 EDTA
—0— EDTA0.00 —&— EDTA0.01 =4 EDTA0.02
0.14 - —— EDTA0.05 —*— EDTA0.10 —o— EDTAQ.15
0.12
= 010
5 0.08
35 X 0.06
7 EDTA X 004
0.02
JCPDS 0.00
Q) (A) ) M) 0 200 400 600 800
X p/kPa
6 EDTA
EDTA Pb Fig.6 Coefficients of compressibility of soils washed by

EDTA with different concentrations



1038 2014
35 2 3.6
=30
Gast
290
15 Q
10} { Q
I I Q001 0,200
5 f ) AIQ QI Q MQQ
LS A1 OR F TR EDTA
0 10 20 30 40 50 60 70 80 ]
/(=)
(a) EDTA0.00
0 3 EDTAO0.00 EDTAO0.05
40
el EDTAO0.10 182 23.7 9.4 um
w2
g3or Shear [
= 25 |
< 20 F 0.014 pnm
s ? 0.014 1.800 um
DT 1 0000 Folo 0o 1.800 70 70
L A Q . m
S 1ﬂﬂﬁﬂﬂﬂﬁjt¥%i.wi+ !
0 10 20 30 40 50 60 70 80 4000 pm 8
/(=) 0.01 30 pm
(b) EDTA0.01
50 [ Q 3 EDTA
240 b
;5 w0l EDTA 0.22 ml/g
< 0.15 ml/g EDTA
2
Q EDTA
10Ty 1{ ?Q Q Q Q
q Iy Rl ‘1\'4 i My @ Pb EDTA
0
0 10 20 30 40 50 60 70 80
/(<)
(¢c) EDTA0.05
3 Q 030 - — EDTA0.00
30t 026 b --- EDTA0.05
4 25 L ;:0 022 } —-- EDTAO0.10
”(éf E o018
< 0.14
0.10 |
0.06 |
Q ¢ 0.02 | N
A'IQ‘EQp IJ QE‘ 0 M?'Q -0.02 L ! L L ) !

30 40 50 60 70 80
/(%)
(b) EDTA0.15
7 EDTA XRD

Fig.7 XRD patterns of soil washed by EDTA with
different concentrations

3
Table 3 Mineral contents of different soil samples
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