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Abstract: The previous studies show that acid rain pH significantly affects the leachability of stabilized heavy
metals-contaminated soils. The parameters of diffusion coefficient (D) and retardation factor (Ry4) are critical for quantitative
assessment of impact of stabilized contaminated soils on the surrounding environment. However, the effective diffusion
coefficient and the retardation factor of the stabilized soils have not been well addressed in the previous studies. This study
investigates the diffusion of heavy metals leached from a new binder, namely modified KMP, stabilized Pb, Zn and
Cd-contaminated soils. A series of tests including desorption tests and semi-dynamic leaching tests are conducted to determine
the obvious diffusion coefficient (D) and the retardation factor (Ry), respectively. The desorption test results show that the
leached concentrations of Pb, Zn and Cd increase with the increase in their initial concentrations. It is also found that the

desorption curves can be fitted using the Freundlich ———————
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desorption/adsorption model. The semi-dynamic leaching test

stabilized soils is controlled by diffusion process. The obvious (BK2012022)
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diffusion coefficients (D°™) of Pb, Zn and Cd are estimated as 1.05x107'°, 7.84x10"%and 2.11x10™"> m%s. Combined with the

desorption and semi-dynamic leaching tests, the retardant factors of Pb, Zn and Cd are estimated as 17155.6, 251.6, and 109.7.
The effective diffusion coefficients are therefore determined as 1.80x10'% 1.97x107'® and 2.32x107"° m%s for Pb, Zn and Cd,

respectively. Compared with those of the previous studies, the effective diffusion coefficients of Pb presented in this study is 2

orders of magnitude lower, whereas the effective diffusion coefficients of Zn and Cd are consistent with those reported in the

previous studies.
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WORL A XTS5 GooN 2.72, pH N 7.43, LR S H
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Table 1 Chemical compositions of calcium superphosphate and MgO

Ejiﬁ:}‘/% SOg CaO PzOS SIOZ MgO A1203 F6203 ﬁ%g{% ﬁ\:’f’@
o i BR 37.5 25.5 19.1 8.26 4.02 1.38 0.85 2.6 0.79
A 0.45 0.23 — 0.23 88.0 0.28 — 10.24 0.57

*HAh: HK,O. MnO. SrO. ZnO. PbO. Y,O. NiO. ZrO,. TiO, A,
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Table 2 Parameters and results of desorption tests on stabilized soils

WU BT My/(m-g ") & JBIKIE C/(mg' L) BB RS
Pb Zn cd Pb Zn cd Vi/L M/kg
235.72 218.14 4.72 3.47 219.72 10.95 0.004
193.41 198.39 4.33 0.773 45.31 3.16 0.004
149.90 178.08 3.93 0.186 20.46 1.24 0.004 0.01
127.67 167.71 3.73 0.0253 9.12 0.691 0.004
105.13 157.18 3.52 0.0124 3.55 0.305 0.004
77.64 144.35 3.27 ND 0.716 0.0905 0.004
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JE R R (C., mg/L) HZEEim. Hed, +
BE Pb. Zn. Cd "% PR FE I B KB 7393 23570.8,
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Fig. 1 Results of desorption tests on stabilized soils
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Table 3 Freundlich parameters of desorption tests on stabilized

soils
ZH ke N JUE RHR
Pb 19778.3 0.136 0.98
Zn 14496.7 0.074 0.98
Cd 388.8 0.078 0.99
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Fig. 2 Variation of M, with leaching time for stabilized soils
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Fig. 3 Variation of slope with interval time for stabilized soils
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Table 4 Results of coefficient diffusion for stabilized soils

B EA]

o Cy/(mg'L") k/(mLgh R, De/(m?s ")
Pb 3.47 6748.8 17165.6  1.82x107"?
Zn 219.7 98.6 254.6  1.96x10"°
cd 11.0 42.7 109.3  2.34x10"

NAE Ry MIHRE RGN TASCE IR i
WA HURBUN SRS . B oA 2 17 2005 Py B3R A
I R BUR B E R AT X EE T, S5 RISk 5 Fos .
HI% 5 AT, ASOREC Po A R B R UK T HiAt
FHWIPAECELL, 1 Zn A1 Cd FRELSE RS HAth 2
A

#=5 ELRBPb. Zn. CAdEFTMIIERELTPNENT BEAS D, —k

Table 5 Summary of coefficient diffusion (D,) for various heavy metals in clay and barrier system

X e ; RS AR B AR/ (s )
E BN R TWARES Ak )
= IKE n Pb Zn cd HoAthy
. o N 1.00X107"
2 4 At 21] R 2o A — — _
BAREESE GG 2L 0.419 122X 107
R . 0.594 3.08x1071° 2.39%107"°
(22] R 2 A _ _
AR A ket -0.606  -3.17Xx 10" ~2.45%107°
Du %3] kg HHzgi+ 0.71 4%x10"° — 4%x10"° —
¥ HER I . i .
y =+ 0.45 1.5x101° 3.0%x10"°
£c(24] 0 R _
Shackelford 57 Bawhgf MR dn - 0,60 “45%101°  —42x101
B
o 0141t 0.54%10"
A£[25] i N _ _ _ _
Shackelford %5 i 7Y FISTIN 65X 1071
g B3t R . - - -
Camur % 120 Bawhgfw‘ﬁ ZRPgt 048 32X10"°  25%10%°  25x10" —
B
W Bt ) )
Rowe 251 Bawhgfw‘ﬁ gt 040 13-60X107 — — —
B
i . 0.26 M (25%X1071°
£¢=[27] H \A 3 _ _ _
Goreham =F ¥ HERL: A K A ~0.28 -3.0X10"'"
Na*
Tits &5 I B KBS A — — — — (1.8%107

-4.4%X10')
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