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ABSTRACT

The removal of toxic metals from sludge is very important for the resolution
of the limited sludge application. Thus, the objective of this research was to investigate
the possibility of EDTA for removal of heavy metals from contaminated sludge sample
containing high level of Cd, Cr, Cu and Pb. The basic physico-chemical properties and
chemical form of metal were analyzed before investigation. The total concentrations
of Cd, Cr, Cu and Pb were 2638 + 42, 3657 + 226, 3824 + 275 and 2541 + 199 mg/kg,
respectively. Investigation of the effect of operating variables on EDTA extraction,
including extraction time, concentration of EDTA, pH of extractant, ultrasound and
stirring, was the major focus of this work. From the results, the rapid desorption of
metals occurred within 4-16 hours and then the gradual release occurred in the
following hours. The removal efficiency increased progressively with increasing
concentration of EDTA, then it was constant when the concentrations of EDTA were
above 0.15 mol/l. Liquid to solid ratio at 20 offered high metal removal. High removal
efficiencies of Cu, Cr and Pb were obtained in pH range 3-5. For Cd, the highest

efficiency was obtained at pH 12. Ultrasonic, stirrer and high temperature could



enhance the extraction efficiency and reduced the time consumption. The concentrations
of extractable metals, obtained from all of the experiments, followed the order Cd > Pb
> Cu > Cr. Untreated and treated sludge samples were evaluated for the metal mobility
which advantage to dispose sludge in land applications. The percent recoveries of EDTA
extraction method for studied metals were found in the range of 72-87%. Ultrasonic
extraction and stirrer-assisted extraction were applied to remove Cd, Cr, Cu and Pb in
sludge samples which collected from wastewater treatment plants in Chiang Mai and
Lamphun. The results presented that the metals in wastewater sludges were not in high
concentration because they came from urban area. The removal efficiencies of metals
were difference in each sample. Percent recoveries of metals of extraction methods

were found in the range of 70-104%.
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