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Volatilization of Cd and Pb during thermal
treatment of model solid waste in a fluidized bed incinerator
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( State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The Cd and Pb volatilization behavior in model solid waste in a fluidized bed incinerator with Al,O,
bed material was investigated. The influence of redox conditions, H,O, HCl, SO, and Al,O, was examined.
The results show that Cd has a great volatility, especially when HCI is added, while Pb volatilizes moderately.
Increasing the oxygen concentration can lower the heavy metal volatilization. The sorption ( either physical or
chemical) of Al,O, particles, coupling with the internal diffusion of gaseous metal species, may control the

volatilization of heavy metals. When SO, is added, Cd and Pb show a higher volatility.
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Figure 1

Schematic of experimental system

1. gas mixing; 2 preheater; 3 fluidized bed reactor; 4. furnace; 5. cyclone;

6: bag filter; 7: cooling system; 8 particulate collector; 9: vacuum pump
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Table 1 Properties of mineral matrice
Properties Al O,
Particle size d/mm 1.0~1.2
Density p /(kg-m™) 1265
Specific surface area A/(m’-g™") 128
Porous volume v/(cm’-g™") 0.49
Porous size d/nm 12.4
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Figure 2 Effect of O, on the Cd behavior
A: air; @: synthetic gas;M: N,; 00: synthetic gas+HCI (16295 mg/m’); A: air+HCl (16 295 mg/m’)
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Figure 3 Effect of O, on the Pb behavior
®: N,+HCI (16295 mg/m’) ; A : synthetic gas+HCI
(16295 mg/m’) ; M: air+HCI (16295 mg/m’)
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Figure 4  Effect of HCl on the Cd behavior
® . synthetic gas; A: synthetic gas+HCI (8 147 mg/m’) ;

W : synthetic gas+HCl (16 295 mg/m’)

w /%

30

20

Vaporization amount

(=}
(=}

Incineration time 7 /min

IS5 HCLXT Ph # A R PE I S
Figure 5  Effect of HCI on the Pb behavior
eo: N,; m: N,+HCI(8 147 mg/m’) ;
A: N,+HCI (16295 mg/m’)
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