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Thermal Analysis and the Distribution Rule of Heavy Metals During

Electroplating Sludge Combustion
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(Clean Energy and Environment Engineering Key Laboratory of Ministry Education, Institute for Thermal Power Engineering,
Zhejiang University, Hangzhou 310027, China)

Abstract: A representative hazardous waste containing heavy metal is electroplating sludge, T hermal characteristic and the distribution
of different heavy metal elements( Ph, Cd, Cu, Zn, Ni and Mn) was studied. The results of experiment show that from thermal
analysis, in the process of experiment of thermal gravity there are some peaks of weight loss as 100 °C, 150 C and 600 C. among these
peaks , the peaks of 100 C and 150 C is caused by that the volatile separated out and organic matter combusted and pyrolysed. at the
same time, the peak of 600 C is produced by the carbonate decomposed. From EDS analysis, electroplating sludge is composed by these
main elements which are 0,5, Al, Ca, Cr and Fe, and other secondary elements such as Mg, Cu, Zn, P, Cl and C. In the process of
temperature promoted, the quantity of nonmetal such as C and Cl is decreased, and the quantity of Cr, Fe, and Mg is steady within
900 C. From the experiment of distribution rule, the quantity of Mn, Ph, Ni and Cu decreased in the process of combustion while the
furnace temperature raised, among these heavy metal the quantity of Ni decrease most obviously, and on the contrary the quantity of
Cd enrich obviously in this process.
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Table 1 The properties of electroplating sludge/ %
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Table 2 The contents of element in electroplating sludge
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Fig. 1 Schematic diagram of the incineration installation
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Fig.2 TG and DTG curves of dry electroplating sludge
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Fig. 3 EDS spectra analysis of electroplating sludge at different temperatures
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Fig.4 The quantity change of heavy metal elements in electroplating sludge under different temperature combustion
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Fig. 5 The electron image analysis of electroplating sludge at different temperatures
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Table 3 The release ratio of heavy metal elements in electroplatin

sludge under different temperature/ %

g C Cd Cu Ni Mn Ph Zn
500 39.3 10.3 0.3 9.8 8.9 35. 4
600 25.4 6.8 14.0 8.4  24.7 43
700 8.2 22.5 39.3 22.5 314 39.5
800 0.0 21.8 527 25.2  34.5 44. 1
900 0.0 36.6 59.6 22.9 55.7 40. 1
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