COMPLEXATION & CHELATION



metal ion + electron donor = complex (coordination compound)





�Cd 2+ + CN- ====CdCN+

				

				Cd(CN)2; Cd(CN)3-; Cd(CN)42-



cyanide ion

unidentate ligand



CHELATING AGENT



a compound that has more than 1 atom that may be bonded to a central metal ion



Ligands in natural waters:













carboxylate								phenoxide









				heterocyclic nitrogen















aliphatic & aromatic amino						phopshate

compounds



Mg2+ , Ca2+, Mn2+, Fe2+, Fe3+, Cu2+, Zn2+, Vo2+



Co2+, Ni2+, Sr2+, Cd2+, Ba2+





LIGAND REACTIONS:



oxidation-reduction

decarboxylation

hydrolysis

changes in solubility



CHELATING AGENTS:



humic substances

aminoacids



sodium triopolyphosphate

EDTA (ethylenediaminetetraacetate acid)

sodium nitrilotriacetate (NTA)

sodium citrate





CEDTA 3.4 x 10-7 M ; 		low rate of biodegradation

					chelates radioisotopes





IMPACT ON THE ENVIRONMENT:



ability of solubilize heavy metal from plumbing

leaching of heavy metals from waste disposal







CALCULATIONS OF SPECIES CONCENTRATIONS



Formation constant, b (overall)



express the stability of complex ion



stepwise formation constant represents the bonding of individual ligands to a metal ion, K





Zn2+ + NH3 ==== ZnNH32+





�





ZnNH32+ + NH3 ==== Zn(NH3)22+





�





Zn2+ + 2 NH3 ==== Zn(NH3)22+





�





Zn(NH3)32+ ===> b3= K1K2K3



IN COMPLEXATION COMPETITION EXISTS BETWEEN:



H+

metal ions

ligands

precipitation of metal ions by various precipitants











SOLUBILIZATION OF LEAD FROM SOLIDS

depends on:



stability of metal chelates

concentration of complexing agent

pH

nature of insoluble metal deposit
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