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Fig. 2 Effects of pH values on heavy metals removal from fly ashes by citric acid/ammonium citrate
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Heavy metals removal from municipal solid waste incineration fly ashes by
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Abstract Citric acid and ammonium citrate were applied to further enhance the removal of heavy metals from
municipal solid waste incineration fly ashes by electric washing. The effects of initial pH, auxiliary agent
concentration-and current density on the removal rate of heavy metals from fly ash were studied, and the
leaching risk of treated fly ash was discussed. These results indicate that both citric acid and ammonium citrate
aided electric enhanced washing could significantly remove heavy metals from fly ashes, and the removal rate
increases with the decrease of initial pH and the increase of auxiliary agent concentration and current density. At
optimum conditions, with the addition of citric acid auxiliary agent, the removal rates of Pb, Cd and Ni in the fly
ash are all higher than 90%, while the removal rates of Zn, Cu and As are 83.12%, 72.68% and 71.86%
respectively. When ammonium citrate is used as an auxiliary agent, the removal rates of Cd, Cu, Ni, Zn, As and
Pb removal rates are 91.51%, 88.18%, 86.43%, 77.94%, 69.57% and 69.07%, respectively. The fly ash treated
with the two auxiliary agents has no leaching toxicity since their leaching concentrations either could not be
detected or at an extremely lower level. The results provide references for electric field washing removal and
enhancement of heavy metals in fly ash.

Keywords municipal solid waste; incineration fly ashes; heavy metals; electric field enhanced washing
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