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Abstract: Calcium phosphate glasses (CPGs) have been prepared by the conventional melting quenching method. The im-
mobilizing behavior and effects of CPG solution on Pb and Cd ions in contaminated soils and lead zinc mine tailings have
been studied. The results showed that four CPG solutions with different CaO/P, 0, ratio have excellent effects on reducing the
concentration of Pb and Cd ions. Compared with the immobilizing Cd ions, the CPG solutions have better effects when it was
used to immobilize Pb ions in both contaminated soils and lead zinc mine tailings. The immobilizing effect on heavy metal
ions depends directly on the CaO/P, 05 mole ratio and solubility of CPG solution. When the CaO/P, 0 ratio of CPG is 4 : 6,
the highest immobilization rate of Pb and Cd ions in the solution was observed. pH value has more obvious effects on the im-
mobilization of Pb ions than that of Cd ions. The possible reason is that the former belongs to the mechanism of dissolution
and precipitation, but the later is attributed to the surface absorption and complexation mechanism. The optimum pH value
for immobilizing Pb ion in contaminated soil and lead zinc mine tailings with CPG solution is 4, and the maximum immobi-
lization rates are 70. 12% and 69. 05% ; while for Cd, the optimum pH value is 5, and the maximum immobilization rates are

58.22% and 52.74% , respectively.
Key words: Calcium phosphate glass; heavy metal ions; pH value; CaO/P,Oj ratio; immobilization rate
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Fig. 1 XRD patterns of contaminated soils (a) and lead zinc mine tailings (b)
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Table 1 Mineral composition and Pb,Cd concentration of contaminated soils and lead zinc mine tailings

pH OM Silt Clay Sand Total Pb Total Cd

(Wi%) (Wi%) (Wi%) (w1%) (mg/kg) (mg/kg)
Soils 6.37 1.54 20.75 16.87 62.38 160.57 85.62
Tailings 6.71 3.84 14.37 28.24 57.39 105.6 63.44
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Fig. 2 The effects of the CPG glasses with different CaO/P, 05 ratio on the immobilization rate of Pb and Cd ions in contaminated soils (a)

and lead zinc mine tailings (b)
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Fig. 3 Immobilization rate after using CPG2 glass to treat contaminated soils and lead zinc mine tailings under different pH value: (a) im-
mobilization rate of Pb ions, (b) immobilization rate of Cd ions
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