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Degradability of chelating agents in a soil contaminated with lead

aFreitas E V' S, PNascimento C W A, <Silva F BV, bSilva W M

Purpose Study of the rate of degradation of chelating
agents is important to identifying an environmentally
appropriate inducing agent for in situ phytoextrac-
tion. Thus, the objective of the present study was
to evaluate the degradation rate of the complexes
formed between synthetic and organic chelating
agents and Pb, with the goal of maximizing the ef-
ficiency of phytoextraction and reducing adverse ef-
fects resulting from the leaching of metals.

Methods Four different chelating agents with dif-
ferent chemical characteristics were investigated in
this study: two low-molecular-weight organic acids,
citric acid PA. and commercial citric acid (to make
application economically viable), and glutamic acid
PA and monosodium glutamate. Two APCs (NTA and
EDTA), as well as a control treatment (contaminated
soil without the addition of a chelating agent), were
also studied. The chelators were applied at a concen-
tration of 10 mmol dm3 in pots with 1 dm3 of soil
contaminated with Pb, both with pH correction and
without.

Results The results of this study showed that com-

mercial citric acid, which has a reduced acquisition
cost compared to the PA. composite, adequately
solubilized Pb to levels suitable for plant uptake and
showed relatively rapid biodegradation in soil. The
synthetic chelating agents EDTA and NTA demon-
strated Pb solubilization ability greater than the ca-
pacity for uptake by plants, as well as low rates of
biodegradation.

Conclusions The commercial citric acid may be a
highly promising alternative for phytoextraction
studies in the field. The agents synthetic are not rec-
ommended for use in phytoextraction programs due
to their high environmental impact.
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