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Introduction  

Every year tons of waste, consisting of everyday items, are produced and needs to be disposed. Municipal 
solid waste incineration (MSWI) is the most effective method to deal with such large quantities. Bottom ash 
(BA) among others is one of the major incineration by-products. Currently, BA is used as a secondary 
building material for acoustic barriers (Pera et al. 1997) and as aggregate in concrete (Abbà et al. (2014). 
However, due to the high concentration of heavy metals and their environmental impact, a deeper 
understanding regarding their mobility and chemical association is required to assess their effects on the 
environment. 

Methods 

In this study, three different fractions, large (1-4 mm), medium (0.125-1 mm) and small (<0.125 mm) of 
BA were investigated for the distribution of heavy metals (Pb, Cu, Ni, Zn, Fe, Mn). The revised BCR 3-
steps sequential extraction procedure was applied to these fractions (Rauret et al. (1998). Furthermore, an 
additional step of extraction with aqua regia was also included as a fourth step. These steps were employed 
to target the specific phases to liberate heavy metals. 

The BA extracts of each fraction were analyzed with ion chromatography (IC) to attain a better 
understanding of the oxidation state of the heavy metals. For the IC method, a mobile phase of pyridine-
2,6-dicarboxilic acid (PDCA) with a flow of 0.3 mL/min was used, with [4-(2-pyridylazo) resorcinol] as a 
post-column reagent and a flow of 0.15 mL/min. A column with both cationic and anionic capabilities was 
used to separate the anionic complexes that are formed between the heavy metals and the PDCA. Flame-
AAS was used as an extra control for the analysis of the heavy metals in the BA extracts.  
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