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Effects of Chlorides on Cd Partitioning and Speciation in a Simulated MSW
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Abstract: The effects of chlorides Cincluding inorganic chloride NaCl and organic chloride PVC) on Cd emission in MSW Cmunicipal solid

waste) incineration was investigated using a simulated tubular furnace and the simulated MSW spiked with heavy metals. The concentrations of
heavy metals were measured by ICP-AES after the digesting of samples including bottom ash, fly ash and flue gas according to related USEPA
Methods. Heavy metal species in bottom ash and fly ash were identified by X-ray diffraction technique and the spectra of elements distributed
and micrographs of bottom ash and fly ash were detected by energy dispersive X-ray system and scanning electron microscopes respectively.
The results indicated that the emission of Cd tended to be enhanced with the increasing of chloride content; and 97% Cd partitioned in fly ash
after spiked chlorides. However, the content effect of inorganic chloride NaCl and inorganic chloride PVC on Cd emission had no significant
difference. The effect of PVC on Cd partitioning was affected by temperatures 80.51% Cd partitioned in fly ash at 550°C and 97.91% Cd
partitioned in fly ash at 850°C, when temperature went above the melting point of CACl, (568°C), the effect of temperature became less
important. The effect of NaCl on Cd partitioning was not affected by temperature; 95.02% Cd partitioned in fly ash at 550°C and 96.58% Cd
partitioned at 1 000°C when spiked NaCl. Residence time had no significant effect on Cd partitioning with spiked chlorides. The two different
mechanisms of chlorides effects on Cd emission were identified by bottom ash and fly ash analysis using SEM/EDS and XRD technique.
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Table 1 ~ Composition of the simulated MSW sample

AL SR A1 U LR AT/ % R
C H 0 N S K4y Kby HRG M/ %
g7 43.47 6.74 46.76 2.93 0.10 12.75 0.54 79.04 40
ik 39.44 5.60 53.73 1.13 0.10 9.41 7.46 83.55 25
N 48.04 6.34 44.65 0.97 RATH 42.56 0.57 56.51 10
LpR 85.34 14.57 0.09 AR H 0.09 0.56 99.87 10
LivKifl 41.34 6.28 50.88 1.47 0.03 6.73 0.82 92.33 5
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Fig.1 Schematic diagram of the laboratory scale simulated

grate incinerator
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Fig.2 Effects of chlorides content on Cd partitioning (850°C )
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Fig.3 Effect of temperature on Cd partitioning spiked chlorides
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Fig.4 Effect of residence time on Cd partitioning spiked chlorides
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Fig.5 Typical SEM image of bottom ash and fly ash spiked chlorides
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Table 2 Effects of chlorides on Cd speciation in bottom ash and fly ash identified by XRD technique
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Table 3 Mass balance closures of heavy metal Cd
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Fig.6  Cd species formation prediction by equilibrium model
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