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Abstract

The effect of aspartic acid on the adsorption of Pb(ll), Cu(ll), Zn(ll), Co(ll), and Mn(ll) on kaolinite &C2i% the presence of 5 mM
KNO3 was investigated by means of potentiometric titrations and adsorption measurements over a range of pH and concentration. Data wer
modeled by extended constant capacitance models. Aspartic agtitlysenhanced the adsorption of Pb(ll), Zn(ll), and Co(ll) at low pH,
but inhibited the adsorption of alhe metal ions at higher pH. Adgaiion of Cu(ll) and Co(ll) was intiited strongly. Because aspartic
acid is adsorbed only weakly by kaolinite, inhibition of metal ion adsorption depends on the ability of aspartic acid to form complexes with
the various metal ions together with the adsorption characteristics of these complexes. In particular suppression of adsorption at high pt
arises from competition between surface sites and dissolved aspartate ions for the available metal ions. Cu(ll) and Co(ll) form complexe:s
with aspartic acid more strongly thdhe other metals. As these corepgs do not adsorb, Cu(ll) and Co(8)ffer greater suppression from
aspartic acid than the other metals. There was no evidence of ideoop aspartic acid complexes to the permanently charged kaolinite
faces.
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1. Introduction suppress the uptake of metal ions if the ligands, while not
forming complexes with the metal ions, compete with them
We reported previously [1] that the binding of several for surface sites [3], or if the ligands form strong complexes
different transition metal ions (Gti, PZt, Zn®t, Cot, which do not adsorb, thereby competing with the surface for
Mn?*) to kaolinite can be described by a single mechanism the metal ions [2,5].
involving the formation of two bidentate surface complexes.  The effect of ligands on metal ion adsorption depends on
At lower pH metal ions are held by electrostatic forces to the nature and the charge of the ligands [5,6], and the ra-
permanently charged sites on the silica-like faces of the tio of concentrations of metal ion and ligand [7]. In turn,
kaolinite crystals, but at higher pH the metal ions are coordi- the charges of the binary coneples affect the formation of
nated as inner-sphere complexes to variable-charge surfaceernary surface complexes [5].
hydroxyl groups at the edges of the crystals. The acidic amino acids, aapic acid and glutamic acid,
An organic ligand may enhance the adsorption of metal carry two carboxyl groups as well as an amino group. Re-
ions if it forms a surface complex that carries a negative gardless of how the molecules adsorb to mineral surfaces it
charge, and acts as a bridge between the metal ion and thes |ikely that at least one of these groups will be left fac-
surface [2,3]; if soluble metaligand complexes adsorb to  ing away from the surface, and therefore be potentially able
hydrous solids through specific chemical bonds [4]; if pos- to complex with metal ions in solution [2]. Previous studies
itively charged metal-ligandoenplexes are taken up at the  [2 8 9] have shown that simple carboxylic acids, and hydrox-
surface via ion exchange [5]; or if anionic ligands accumu- yacids, can significantly alter the binding of metal ions to
late in the double layer of a positively charged particle, thus oxjde surfaces, but there have been few reports of the effects
reducing the coulombic repulsion between the surface andgf ligands that carry both carboxyl and amino groups on ad-
the metal ions [4]. On the other hand, organic ligands may sorption to aluminosilicates. Others [10-12] have worked on
simple organic acids as model compounds for natural or-
~ * Corresponding author. ganic matter in water or soil, but since humic and fulvic acids
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