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Abstract: With the increase of carbon emissions, the use of sustainable and effective low-carbon and
low-cost cementitious materials has attracted extensive attention in the stabilization/solidification of
contaminated soil. In this study, unconfined compressive strength, toxicity characteristic leaching pro-
cedure, X-ray diffraction, scanning electron microscopy and other tests were carried out to determine
the solidification characteristics of a new type of coal gangue cement calcined with low carbon and low
cost limestone for heavy metal nickel contaminated soil. The results show that the strength increases
with the curing age and decreases with the increase of nickel ion concentration. The leaching concentra-
tion of nickel ion decreases with the increase of curing age and increases with the increase of nickel ion
concentration. The higher pH value (alkaline environment) is beneficial to promote the solidification

efficiency of cement to heavy metal contaminated soil; X-ray diffraction and scanning electron micros-
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copy show that the formation of hydration products, such as silicate hydrate and ettringite and insolu-

ble metal hydroxide, were the main ways to stabilize nickel. Limestone calcined coal gangue cement

can provide environmentally friendly and sustainable solidification and repair for heavy metal nickel-

contaminated soil, and the treated solidified soil can be recycled as building materials.

Keywords: low-carbon materials; heavy metals; immobilization; sustainable repair; unconfined com-

pressive strength; pH; toxic leaching
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Table 1 Main mineral composition of LCCGC

Wy . %

i %ix Bkt FBbe 14 1 SR
SiO, 21.76 53+1 50
ALO, 5.82 45+1 47
Fe,0, 3.38 <0.3 0.6
CaO 62.75 <0.07 0.3
MgO 1.71 <0.06 0.5
K,O 1.20 <0.05 0.1
Na,0 0.07 - 0.2

SO, 1.06

P,0, 0.23

TiO, - <0.6 1.5
MnO - <0.004
iy 1.05 0.4

1.2 St nkhs &

HEEEEFREBREFRES T HREMNA
Iy ) 2 0% .0.5% (0,500 0 mg/kg) 1% (10 000
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W JE K S, 43 B NiO0L Ni0.5, Nil.0, Ni2.0 % 7= .
LCCGC $#m ik H 20% (K E F + 5 & /& 4
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and nickel ion concentration in solidified soil
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Fig.4 XRD patterns of solidified soil under different nickel

ion concentrations
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