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ABSTRACT

The effect on the hydration of cement was that Cu and Pb reacted with alkali to form soluble hydrates
at the nitial slage and then there [ollowed a slow reaction forming msoluble metal hydrexides. These hydroxides
were deposited on the surface of cement particles providing a barrier against further hydration. But as a
slow reaction continued, the insoluble layers were evenlually destroyed and the hydration reaction resumed.
Thereafler, another retardation occured by restricting the polymerization of silicates, shown by FT-IR spectros-
copy analysis. In the case of Cr, as its reaction with cement caused Hp0, the coordinator of Cr complex.
to replace or polvmerize with OH™, the formation of Cr complex promoted the leakage of OH™ and increased
the heat of dissolution. So the total heat evolulion during hydration was larger than that in the case of Pb
or Cu. The retarding eflect of heavy metal ions was i the order Ph>Cu>Cr.
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Table 2. Chemical Composition of Portland Cement
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Fig. 1. Heat evioution curve of cement-heavy metal
during 1 hr,
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Fig. 2. XRD patterns of cement-heavy metal after 1
day.

{d) cement

Fig. 3. SEM photographs of cement-heavy metal after
1 day.
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Fig. 4. Heat evolution curve of cement-heavy metal
during 60 hrs.
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Fig. 5. XRD} patterns of cement-heavy metal afler 3
days.
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Fig. 6. SEM photographs of cement-heavy metal after

3 days.
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Fig. 7. XRD patterns of cement-heavy metal afler 7
days.
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Fig. 8. SEM phatographs of cemenl-heavy metal afler
7 days.
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Fig. 9. XRD patterns of cement-heavy metal after 28
days.
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Fig. 10. SEM photographs ool cement-heavy metal at-
ter 28 days.
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Fig. 11. FT-IR spectra of cement-heavy metal.
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