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Leaching, physical and mechanical characteristics of nickel-zinc-contaminated
clay solidified/stabilized by a novel steel slag-based binder subjected to
wetting-drying cycles

WAN Jia-lei', FENG Ya-song' 2, LI Shuang-jie', ZHOU Shi-ji', WANG Shui®, DU Yan-jun'

(1. Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China; 2. Jiangsu Provincial Academy of Environmental
Science, Nanjing 210036, China)
Abstract: A novel steel slag-based binder is used to solidify/stabilize the contaminated clay with nickel (Ni) and zinc (Zn). The
effects of wetting-drying cycles on the mass loss rate, unconfined strength and leaching characteristics of the treated soil are
studied by modified wetting-drying cycle tests. The results demonstrate that with the increase of wetting-drying cycles, the
change rate of leaching concentration of heavy metals and the relative cumulative mass loss rate of the treated soil both
decrease at first and then increase with the lowest values are -3.23%, -4.29% and -1.06%, respectively, while the change rate of
unconfined compressive strength of the treated soil exhibits an opposite trend with the highest values is 27.25%. When the
deterioration of the treated soil happens, the number of the critical wetting-drying cycles corresponding to the change rate of the
leaching concentration of heavy metals is 6, while the number corresponding to the change rate of the relative cumulative mass

loss and unconfined compressive strength is 18.
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Table 1 Oxide contents of contaminated soil and binder (%)

EaRi& Y| mht PR BRE BAE
CaO 1.93 39.59 68.02 26.13
SiO2 63.51 13.78 1.73 6.59
AlO3 16.13 4.67 1.97 2.73
P20s 0.03 1.67 0.43 3.34
SO; 0.57 0.72 1.79 33.71
FexOs 4.82 15.97 0.37 —
MgO 2.17 9.53 0.22 3.57
K20 2.43 0.29 — 1.51
ek E, 950°C 4.89 5.03 22.56 19.32
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Fig. 1 LC and TC of heavy metals under different wetting-drying

cycles
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Fig. 2 Change rates of LC and TC of heavy metals under different
wetting-drying cycles
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