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ABSTRACT

This research studied the efficiency of sodium EDTA (Na,EDTA) and a mixture of
sodium EDTA and sodium metabisulfite (Na,S,0,) to wash copper, iron, manganese and lead
from contaminated soils. The possibility of recycling these two solutions was also investigated.
The used soils were collected from different sources in Lopburi province ( T. Lumnarai, T.
Chaibadan and T. Thalaung) and Bangkok province (Ladkrabrang). The chemical and physical
characteristics of all soils were analyzed. It was found that all samples were sandy soils. The
amount of iron was found highest as in the range of 16,000-35,000 ppm. Manganese, copper and
lead were found in the amount of a few hundred ppm. The experiment can be divided into 4
sections. Batch washing was carried out in the first section. The concentration of both solutions
and the soil to solution ratio were varied. From experiments, solutions that gave highest
efficiency to remove metal were 0.15 M Na,EDTA and mixture of 0.1 M Na,EDTA and 0.25 M
Na,S,0,. The suitable soil to solution ratio was 1 g : 30 ml. Column washing was carried out in
the second section. Three hundred milliliters of both solutions were pumped into 10 grams of soil,
that packed into column, with 1.2 ml/min flow rate. The eluent was collected continuously to
analyze metal concentration. Results show that all metals could be washed more when the amount
of both solutions increased. Mostly, the percentage of metal that could be removed by Na,EDTA
was in the range of 20.53-35.74%. The highest removal percentage was at 40.19-61.90% and that
was the percentage of removal of copper and manganese from Lopburi province ( T. Lumnarali,
and T. Thalaung) soil and Bangkok province soil. Mostly, the percentage of metal that could be
removed by the mixture was in the range of 21.80-49.21%. Iron could be removed less as about

2.66-4.52% by both solutions. In the experiment of column washing, the mixture gave higher

I



efficiency to remove metal than Na,EDTA. In the third section, the sequential extraction was
conducted to study of what form that metal was removed. Before washing, metals were mostly
found in reducible form, oxidizable form and residual form. After batch washing, it was found
that Na,EDTA could remove metals in water soluble form and exchangeable form more than
others. The mixture could remove metals in reducible form, oxidizable form and residual form
most. After column washing, it was found that Na,EDTA could remove metals in reducible form,
oxidizable form, acid soluble form and exchangeable form more than water soluble form. The
mixture could remove metals in reducible form and oxidizable form more than others. The last
section was the experiment on recycling of both solutions by precipitation of metal using 50%
Ca(OH), solution (v/w). Sodium EDTA could be reused 4 times. At the second time and third
time of using, the washing efficiency were highly reduced. The fourth time of using, only iron
could be removed and at very low amount. The mixture could also be reused 4 times. The metal
removal efficiency was slightly reduce when using recycle mixture to wash metal from soil. The

recycle mixture gave higher metal removal efficiency than the recycle Na,EDTA.

Keywords : chelating agent, EDTA, heavy metal, metabisulfite, recycling, soil washing
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