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Abstract: With the acceleration of economic development and urbanization, the rapid generation of
millions of tonnes of municipal solid waste has become a global issue. Incineration is an advantageous
option for municipal solid waste stabilization due to its potentials for waste reduction and resource
utilization compared with other methods of treatment. Incineration inevitably brings the environmental
pollution related to heavy metal emission. In this study the effects of chlorides, sulfides and oxides on the
migration and distribution of Pb during municipal solid waste incineration were investigated. A tube
furnace equipped with an air supply system and an ash collection device were employed to simulate the
incinerator. Finally, the content of heavy metal Pb was measured by an induced coupled plasma atomic
emission spectrometer (ICP-AES). The results showed that at incineration temperature of 800 ‘C, under
oxidizing atmosphere, the addition of chlorine-containing substances could promote the transfer of Pb to fly
ash. The effects of NaCl and PVC on the distribution of Pb in fly ash were different because the reaction
products of NaCl and Pb were different from the reaction products of PVC and Pb. These results showed
that NaCl had a slightly stronger effect than PVC on promotion of the volatilization of Pb during

incineration. The addition of sulfur-containing chemicals could promote the transfer of Pb to fly ash. The
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effects of different sulfur-containing chemicals on the distribution of Pb in fly ash were also different. The
addition of Na™ facilitated Pb to react with sulfur. It condensed, nucleated and reunited under the driving
of airflow, and was captured by the fly ash filtration system, so that more Pb could migrate to the fly ash.
The order of the influence of different forms of sulfur-containing chemicals on the migration of Pb in fly
ash was Na, SO, > Na,S>S. SiO, and CaO showed adsorption effect on Pb. The chemical reactions
between SiO, and Pb produced PbSiO;, which was easily fixed in the bottom ash. CaO also reacted with
HCI to generate CaCl, , thereby reducing the production of metal chlorides and reducing the volatilization
of heavy metals. Besides, CaO also exhibited physical adsorption capacity toward Pb. The adsorption
effect of CaO was stronger than that of SiO,.
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Table 2 Ultimate and proximate analysis of the sample

w? /% w? /%

C H O N S Cl Mg Aua Vad FCua

49,352 7.593 0.796 0.224 20. 401 0. 331 2.956 18. 347 75.628 3.069

1) Ultimate analysis; 2) Proximate analysis; ad— Air dry basis; M—Moisture; A—Ash; V—Volatile matter; FC—Fixed carbon
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1 — Compressor; 2 — Gas holder; 3 — Flow control valve; 4 — Rotor flowmeter; 5 — Tube furnace;
6 — Porcelain boat; 7 — Quartz tube; § — Temperature controller; 9 — Glass fiber filter cartridge;
10 — Flue gas collecting device
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Fig.1 Schematic diagram of experimental device system
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Table 3 Recovery of heavy metal Pb
Repeated Content of Pb/(mg * kg™ 1)
) Recovery/ %
test times Bottom ash Fly ash Exhaust gas Original sample
1 14.19 40. 62 0 70.18 78.10
2 12.13 38.08 0 69. 32 72.43
3 12.54 39.12 0 70. 24 73.55
4 14. 64 40. 47 0 69. 89 78. 85
5 13. 54 42.12 0 70.51 78.94
2.3 Pb ,Pb 5 (NaCD
4.5 ( ) (PVO) Pb
0.0.2%.,0.4%.0.6%  0.8%  NaCl, NaCl 0.6% Pb
(PVO Pb o 6 83.65% ; PVC
2 Pb . 0.6% Pb
4~6 . 84.62% .
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