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Table 1  Basic physicochemical properties of the soil sample

AP, BAAEY BB RS B
 (gkg™') (mgkg') (mgkg™') (mgekg™') (mgekg™!)

4. 65 30. 60 3000 950 4.42
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FREL 100 g Hi4% 0. 15 mm FOEEH IR T 1000 mL
HWePE R 1 mol/LL ) KH, PO, R, i AR IR 52 4R
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Table 2 Specific surface areas of magnesium slag materials
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A R B PE B A I LR )R 2N Ca, SiO,, 1T
XRD B35 152 Z P ARG FR | I ARG 2 8 v Al
K Na FIHE 4 )@ (025 AR, S5 250Kka8 ) (I RIF 53 25 A
o, BRECHEBEEYIARAY FZE 53 A CaSO, 5 Eh etk

YA A EE RSN Cas (PO,), (OH) , M4k, T
BB TE A T BRI AL, MgCO, AT Tk i
e

+—Ca,Si0,
+—CaS0,

v—Ca (PO,),(OH)
0—MgCO,

193
2‘0 40 6|0 8|0 160
20/(°)
B 1 AEEEEMEE XRD 4347

Fig.1 XRD patterns of different magnesium slag materials
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Fig.2 SEM images of different magnesium slag materials (inserts are the results of energy dispersive spectrum analysis )
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Fig.3 Infrared absorption spectra of different magnesium

slag materials
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Fig.4 Effect of different ratios of magnesium slag

materials on soil pH
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Fig.7 Percentage of various forms of cadmium in soil with

different addition levels
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Fig.8 Percentage of various forms of lead in soil with

different addition levels
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Table 3 Effect of adding different proportions of magnesium slag on the mobility of Cd and Pb in soil

(Fy+F)/(F, +Fy)

W&/ 9

i ARBCEBE#RY R HhokctgeE AR BEE R HhlctEpaES
1 0.15 +0.01° 0.05 +0. 03" 0.04 +0. 02" 0.12 +0.00° 0.11 +0.01* 0.12 +0.01"
3 0.10 £0.04" 0.06 +0.03* 0. 05 +0. 00* 0.13 £0.01" 0.11 +0.01* 0.17 +0.02"
5 0.07 +0. 02 0. 04 +0. 00" 0.11x0.01" 0.12 +0.01* 0. 11 +0. 00" 0.20 0. 06"

A—5EX T Cd; B4 T Ph; EARARE/NG FRER R A B ] 22 52 .35 (p <0.05)
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Stabilizing effect of magnesium slag on Cd and Pb in polluted soil
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(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ; 2. Beijing Key Laboratory of Industrial Land
Contamination and Remediation, Environmental Protection Research Institute of Light Industry, Beijing 100089 ; 3. Qinhuangdao Bohai
Biological Research Institute of Beijing University of Chemical Technology, Beijing University of Chemical Technology,

Qinhuangdao 066000 ; 4. Qinhuangdao Jingke Environmental Protection Equipment Co. , Ltd, Qinhuangdao 066004, China)

Abstract; Soil contaminated by heavy metals can cause phytotoxicity and risks to humans through the food chain.
In this work the stabilizing effects of magnesium slag on Cd and Pb in acidic yellow brown soil with the exogenous
heavy metal pollutants cadmium (Cd) and lead (Pb) were investigated. X-ray diffraction analysis (XRD) , Fou-
rier transform infrared spectroscopy (FT-IR), specific surface area analysis (BET) , scanning electron microscopy
(SEM) and other methods were used to characterize the magnesium slag before and after modification. Mass frac-
tions of magnesium slag of 1% , 3% , and 5% were added to soil samples contaminated by Cd and Pb. The diethyl-
enetriamine pentaacetic acid ( DTPA) extraction method and the continuous extraction method from the enhanced
Community Bureau of Reference (BCR) were used to study the effect of magnesium slag on the bioavailability and
form of soil Cd and Pb, so as to provide a theoretical basis for the application of magnesium slag in the stabilization
and remediation of soil Cd and Pb. The results show that the specific surface area of magnesium slag can be signifi-
cantly increased by modification, and the maximum specific surface area of salt-modified magnesium slag was
80. 65 m’/g. In the stabilization experiments, unmodified magnesium slag, acid-modified magnesium slag and salt-
modified magnesium slag were found to increase soil pH and significantly reduce the content of bioavailable Cd and
Pb in the soil. By analyzing the forms of Cd and Pb in the soil, it was found that the addition of unmodified magne-
sium slag and salt-modified magnesium slag significantly reduced the content of acid-extracted Cd and transformed
acid-extracted Cd into reducible and oxidizable states, while salt-modified magnesium slag significantly reduced the
content of acid-extracted and reducible Pb, and transformed acid-extracted and reducible Pb into oxidizable and re-
sidual states. Stabilization of Cd in the contaminated soil was maximized when 1% unmodified magnesium slag was
added, and the migration capacity of Cd was the lowest. Stabilization of Pb in contaminated soil was maximized
when 5% salt-modified magnesium slag was added, and the migration capacity of Pb was the lowest.

Key words: magnesium slag; contaminated soil; cadmium pollution; lead pollution; stabilization



