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Experimental Study on Lead Capture by Sorbents During Combustion

Abstract

Lead capture by three sorbents: alumina, calcium hydroxide and kaolinite, were
investigated experimentally using a laboratory one-dimension furnace. Aqueous
solution of lead acetate was introduced into furnace through a liquefied petroleum gas
flame via air atomization. Sorbents were introduced into furnace by compressed air at
1473K. Isokinetic sampling was done using Thermo Andersen impactor according to
standard method of U.S. EPA. Lead content in samples was measured by inductively
coupled plasma atomic emission spectrometry (ICP-AES). The results show that: Lead in
submicron size range was not captured by sorbents and still existed in the form of PbO
or PbCI2 particles, lead in micron size range was formed by sorbents adsorption. Effect
of lead capture by kaolinite was much better than by alumina and calcium hydroxide,
the reason was the higher chemical adsorption reaction between active sites
Al203+2Si20 and molecules of PbO vapor. Majority of lead remained in submicron size
range when kaolinite feed rate was 10g/h, lead presented a bimodal particle size
distribution when kaolinte feed rate was 20g/h, and majority of lead was captured and
transferred to micron size range when kaolinite feed rate was 60g/h. Chlorine has
highly inhibition effect to lead capture by kaolinite, the possible reason was that the
reaction between active sites AlI203+2Si20 and PbCI2 was much less active than
reaction between active sites Al203+2Si20 and PbO.
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