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Chemical speciation in natural waters and biological fluids

Natural waters and biological fluids can be considered as multi-component solutions where a network of interactions is established leading to the formation of chemical species with different thermodynamic stability. 

The different chemical behaviour of ions or molecules in the medium where other components are present leads to a different quantitative distribution of species depending on the kinetics of process and strength of interaction between the ion or molecule and the ionic medium components.

The way and the rate according to which a chemical species participates to biological and geological processes depend on the chemical form assumed by the chemical species as a consequence of reactions occurring in the aquatic ecosystems

	
Biological Processes
	Bio-accumulation

	
	Bio-availability

	
	Bio-transformation

	
	Toxicity

	
	Bio-remediation


	
Geological Processes
	Adsorption/release

	
	Precipitation/dissolution

	
	Mass transport

	
	Oxidation/reduction

	
	Complexation


The term “Chemical speciation” is generally used to assess the “distribution of a certain chemical species (ion, molecole) under different chemical forms and oxidation states” as consequence of various reactions and processes (electrostatic interactions, complexation, oxidation/reduction, precipitation/dissolution) depending on both the reactivity of the chemical species and the physico-chemical and environmental conditions of the medium (temperature, pH, salinità, pE, oxidation, surface properties) where reactions and processes occur. 
The IUPAC commissions for Analytical and Environmental Chemistry suggested the Guide4-lines for terms related to Chemical Speciation and element fractionation. 

(Guidelines For Terms Related To Chemical Speciation And Fractionation Of Elements. Definitions, structural aspects and methodological approaches. IUPAC Recommendations 2000. D.M. Templeton, F. Ariese, R. Cornelis, L.G. Danielsson, H. Muntau, H. Van Leeuwen, R. Lobinski)

1. Chemical species: specific form of an element defined as to isotopic composition, electronic or oxidation state, and/or complex or molecular structure

2. Speciation analysis: analytical activities of indentifying and/or measuring the quantities of one or more individual chemical species in a sample

3. Speciation of an element: distribution of an element amongst defined chemical species in a system

4. Fractionation: process of classification of an analyte or a group of analytes from a certain sample according to physical (e.g. size, solubility) or chemical (e.g. bonding, reactivity) properties

For Chemical speciation studies  the following instrumental techniques can be used 

· Electrochemical techniques: potentiometry (ISE-H, ISE-Me), polarography, voltammetry
· Spectroscopic techniques: UV-Vis., IR, NMR, ICP-MS

· Separation Techniques: HPLC, HPLC-MS
Fields of interest for Chemical Speciation studies [Refs. 1-6]

· Biogeochemical cycles of chemical compounds
· Evaluating of toxicity of elements and compounds 

· Detoxification mechanisms
· Quality control for foods
· Quality control for medical and pharmaceutical products
· Control of technological processes
· Application for new environmental technologies and biotechnologies
· Clinical analysis
· Environmental decontamination processes
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