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This research studied the quantitative and qualitative characteristics of heavy metals
in Portland cement before hydration reaction from co-incineration process using industrial
wastes, solvents, fly ash, bottom ash, catalyst and off-spec pet food as alternative raw
materials and fuels. Samples of all raw materials, cement clinker and Cement Kiln Dust (CKD)
for analysis in this research were provided by Siam City Cement Public Company Limited,
Saraburi, Thailand. X-ray diffraction spectrometer (XRD), Fourier-Transform infrared
spectroscope (FTIR) and Scanning electron microscope (SEM) were used to examine phases
of heavy metals through qualitative viewpoint. Furthermore, Sequential Extraction was applied
to quantitatively examine partitioning of metals into each phase. Both of input and output
materials from the cement process were used to study mass balances and partitioning

coefficients of metals.

Most of the heavy metals were detected in forms that were associated with
manganese oxide as shown by the XRD and FTIR results. Aimost all heavy metals (>60%)
such as Cu, Cr, Se, Sr, and V were mainly distributed in Fraction 4 and 5 (sulfide and residual
fractions) indicating that these stable or less leachable metals had entered such phases
during cement process. In contrast, Ba, Cr, Se, and Sr were found in readily leachable forms
indicating that these metals can leach more easily to the environment than the other phases.
Consequently, the amounts of these metals in raw materials need to be controlled to ensure

that human health and the environment will not be compromised.





