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h i g h l i g h t s

� Cr(III)-EDTA identified for the first time with a direct measurement in wastewaters.

� New HPLC-MS procedure to determine free and complexed EDTA in wastewaters.

� Elimination of a systematic bias in the determination of EDTA.

� Rationalization of the reaction kinetics of a Cr-EDTA dissociation in water.
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a b s t r a c t

EDTA and soluble Cr(III) are usually both present in wastewaters coming from treatment plants handling

tannery effluents. A well-established method to determine EDTA is based on the conversion of free and

complexed EDTA into its Fe(III) complex. This procedure gives inconsistent data when Cr(III)-EDTA is

present. This fact was here demonstrated by studying the kinetics of the exchange reaction between

Fe(III) and Cr(III)-EDTA at 90 �C and various pH values, from acidic to neutral. The reaction is very slow

(several weeks); the slow kinetics of conversion of Cr(III)-EDTA to Fe(III)-EDTA is even more accentuated

at room temperature and the low concentrations of reactants in wastewaters. The presence of EDTA

complexes of Fe(III) and Cr(III) was demonstrated in industrial effluents and wastewaters by developing a

selective method based on liquid chromatography-tandem mass spectrometry (LC-MS/MS), which was

able to detect free and complexed EDTA at concentration levels <1 mM. A systematic underestimation of

the EDTA expressed as Fe(III) complex was demonstrated in samples containing Cr(III)-EDTA. Cr(III)-

EDTA was identified for the first time as a component of wastewater samples at a concentration level of

about 2 mM and turned out to be an inert species that significantly contributes to the final soluble Cr

amount. This study gives new insights into the inertness of Cr(III) toward metal exchange equilibria of

EDTA complexes, resolves a bias in the analysis of total EDTA in samples containing Cr(III)-EDTA, allowing

the direct determination of free and complexed EDTA by LC-MS.
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1. Introduction

Ethylenediaminetetraacetic acid (EDTA) is extensively used as

sodium salts in leather processing mainly to prevent iron stains.

Technical documents for the tanning industry recommend the

replacement of EDTA because it is poorly biodegradable (Kaluza* Corresponding author.
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