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Research on Condensation and Adsorption Kinetics of Pb and Cd at Low
Temperatures during Co-Processing of Solid Wastes in Blast Furnaces
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1. Research Institute of Solid Waste Management, Chinese Research Academy of Environmental Sciences, Beijing 100012, China

2. Institute for Thermal Power Engineering, Zhejiang University, Hangzhou 310027, China

Abstract: The condensation and adsorption characteristics of the blast furnace burden for Pb and Cd were researched through a coupling
device of a rotary tube furnace and a vertical furnace with automatic temperature control. Meanwhile, a kinetics model was set up to
explore the regularity of condensation and adsorption for Pb and Cd during the co-processing of solid wastes in blast furnaces. It illustrated
the migration and transformation under the non-thermodynamic equilibrium state for heavy metals. The results showed that the behavior of
Pb and Cd in the vertical furnace could be summarized as follows; some condensing on the wall of the vertical furnace, which accounted
for approximately 42% -49% for Pb and 45% -50% for Cd; some were condensed or adsorbed on the blast furnace burden, occupying
23% -26% for Pb and 23% -25% for Cd; and some others were released into the atmosphere, which occupied 25% -35% for Pb and
25% -32% for Cd. The quantity of the condensation and adsorption of the iron-making furnace burden for Pb and Cd both increased with
time, but decreased with temperature. The condensation and adsorption kinetics could be well described by the double constant rate
equation, and the apparent activation energy of Pb was 6. 813 kJ/mol, and Cd was 5. 839 kJ/mol.

Keywords: blast furnaces; co-processing; condensation and adsorption; Pb; Cd
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Fig. 1 Schematic of a coupling device of a rotary tube furnace and a

vertical furnace with automatic temperature control
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Table 1 Linear regression plots of In ¢, versus In ¢ for Pb and Cd
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