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GREEN SAMPLE PREPARATION TECHNIQUES TO MONITOR

AIR AND WATER QUALITY

Pat Sandra
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Chemists should be more and more concerned about the environmental impact of their activities and at the end of the 20th century the term “green chemistry” was introduced.
The “green chemistry” principles should also be applied to analytical chemistry and more especially to chromatography and its sample preparation procedures. 

At present several analytical methods are, from an ecological point of view, very unfriendly: as an example the determination of polycyclic aromatic hydrocarbons in water by liquid extraction with dichloromethane and LC analysis using a water/acetonitrile gradient. The toxicity of the used solvents is much higher than that of the PAH traces! In this particular case the sample preparation can be solventless (Solid Phase Micro-Extraction or Stir Bar Sorptive Extraction) while the analysis is better performed by gas chromatography (GC) using hydrogen (not helium) as carrier gas. This is the first green analytical statement: GC should be preferred over LC for the analysis of thermostable volatiles and semivolatiles. If LC has to be applied, the use of organic solvents should be reduced or eliminated; or a switch to more benign solvents should be considered. The present consumption of acetonitrile (an EPA pollutant) in LC is enormous. Moreover, the waste disposal is incinerated resulting in the formation of NO2 that is linked to acid rain. 

In this contribution different approaches to reduce and/or to eliminate the use of toxic organic solvents based on sorptive extraction will be presented for the determination of pollutants in air, aqueous and solid samples. 
Novel and accurate methods will be described to monitor PAHs and nitro-PAHs in air samples using Gum Phase Extraction. The potential of Solid Phase Micro-Extraction and Stir Bar Sorptive Extraction will be compared for ultratrace (ng/L) analysis of pollutants and off-flavours in water samples as well as PAH exposure in urine samples. Different in-situ derivatization reactions performed in a fully automated way will be presented to monitor endocrine disrupting chemicals like pesticides, detergents, organitin compounds, estrogens, pharmaceutical residues, etc. in aqueous samples. Sorptive Membrane Extraction will be described for the enrichment of atrazine and metabolites that are too polar to be recovered by sorptive methods.  Last but not least, Sorptive Tape Extraction will be presented to extract contaminants from solid samples e.g. bisphenol A from baby bottles and pollutants from skin. 
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