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Abstract: Staged incineration was carried out on laboratory-scale tube furnace for the sewage sludge incineration
treatment. Partitioning, transformation and removal of Pb were investigated under different combustion conditions and
four solid sorbents including CaO, Al,Os, fly ash and kaolin were added in sewage sludge incineration process in order to
reduce the Pb emissions effectively. The calculation of thermodynamics equilibrium was conducted to identify the Pb
removal simultaneously. Thermodynamic equilibrium calculation results indicated that Pb mainly volatilized as the form
of PbO (g) during sludge incineration process. PbCl, (g) was the main volatile substance in the presence of Cl compounds
which can promote Pb volatilization. PbSO, (s) generated while sulfide compounds existed, which would inhibit the
volatilization of Pb during incineration. Stable compounds including (PbO)(AL,O;)(s), PbSiOs(s) and CaPbO,(s) were
formed and the temperature of PbO(g) formation was delayed by adding the sorbents Al,O3, SiO, and CaO. Al,O; was
more efficient for removal of Pb than SiO, and CaO. The results of incineration experiments showed that the residue of Pb
in incineration bottom ash had a decreasing trend with increasing incineration temperature and the proportion of reducible
Pb fraction increased in the bottom ash, while that of residual fraction showed a descending trend. The increasing

incineration time had little influence on the volatilization of Pb, but the proportion of Pb residual fraction decreased in the
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bottom ash. Pb would change from chloride states to the oxidation states as a result of the increasing moisture, which

inhibited the volatilization of Pb chloride. With the increasing excess air coefficient, the residual rate of Pb decreased in

the bottom ash. With the increase ratio of the solid adsorbent, the residual rate of Pb increased gradually and immobilized

in the bottom ash. The CaO and Al,O3 were superior to fly ash and kaolin in the controlling of Pb volatilization.
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Table 1 The proximate and ultimate analysis of sludge(mass fraction, %)
A @(N) «(C) «(H) «(0) «(S) “(Ch @ (Maa) @ (Vaa) @ (Aag) @(FC)
GZSS 4.483 33.730 5.245 22.976 2.551 0.213 8.730 56.120 31.330 3.820
®2 FRTEERESERTYURESEES
Table 2 The contents of heavy metals and minerals in the sludge
- T4 )8 (mg/kg) R (%)
Pb Ni Mn Cr Cu Zn Cd SiO» CaO Al O3 MgO Fe;O3 K>O
GZSS 134.21  220.78 1844 191.41 5845 987 4.99 28.41 3.71 4.14 0.25 2.186 1.359
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Fig.1 Schematic diagram of the laboratory scale simulated tube incinerator
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Table 3 Experimental operating conditions of sewage

sludge incineration
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Fig.2 Effect of different components on Pb species during sludge incineration
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Fig.3 Effects of sorbents on Pb removal during sludge incineration
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Fig.7 The content of the main elements in the bottom slag

at different temperature
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