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Report:

The purpose of the present study is to examine the influence of cysteine (H,NCH(CH,SH)CO,H) on Cd(II)
interaction with well- and poorly-ordered kaolinite and smectites characterized by different layer-charge
location (montmorillonite and vermiculite) in order to predict the mobility of Cd(II) and S-containing amino
acids in a clay minerals rich environment.

The experimental method can be ideally divided into the following steps: i) adsorption of Cd and cysteine by
smectites; i7) determination of Cd adsorbed species and of their reaction products; iii) application of
Extended X-ray Absorption Fine Structure (EXAFS) analysis to gain insight into the structure of adsorbed
Cd species.
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The following are the principal conclusions of the study. 1) The structural order substantially modifies the
adsorption kinetic of the Cd-cysteine complex both on kaolinite and smectite samples. ii)) EXAFS spectra
obtained on both Cd-exchanged smectites agree with a first-shell coordination number of six oxygen atoms
surrounding Cd at a distance of about 2.2 A, with neighboring Cd atoms at about 3.2 A. These Cd-Cd
distances suggest the formation of dimers adsorbed on the mineral edge sites; iii)) EXAFS spectra of Cd-



montmorillonite and Cd-vermiculite complexed with cysteine exhibit several individual contributions from
Cd centers; the first coordination shell in Cd-cysteine-montmorillonite is characterized by a strong
contribution from S atoms and data refinement suggest a Cd-S distance of 2.43 A; an analogues situation can
be found in Cd-cysteine-vermiculite with Cd-S distances of 2.49 A. The experimental spectra well fit with
CdS (hawleyte) calculated spectra even if a good agreement can be observed also considering Bis(S-methyl-
L-cysteinato)cadmium(II) model compound, an organometallic molecules in which Cd atom is tetrahedrally
coordinated by four sulfur atoms.
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