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ABSTRACT

1877595

Development of Miniaturized Flow Separation Systems for On-Line Sample Pretreatment

Principal investigator: Dr. Rodjana Burakham

Mentor: Professor Dr. Kate Grudpan

In this project, separation and analytical systems involving flow-based techniques were
developed for sample pretreatment and chemical analysis. Two developed systems, including
sequential injection-lab-at-valve (SI-LAV) for on-line micro-extraction and sequential injection-
high performance liquid chromatography (SI-HPLC) for on-line pre-column derivatization,
emphasized miniaturization using simple and cost-effective instrumentation.

The SI-LAV system was developed for on-line micro-extraction using a small separating
chamber situating spectrophotometric detector via optical fibers attached at a port of a selection
valve. The extractive determination of anionic surfactant in water samples was selected as a model.
The detection method is based on the formation of ion-association compound between anionic
surfactant and methylene blue, which can be extracted into dichloromethane before
spectrophotometric detection. Sample, reagent and dichloromethane are sequentially aspirated via
the multiposition selection valve attached with an extraction coil where the extraction process is
performed. The aqueous and organic phases are separated in a conical separating chamber LAV
unit. The organic phase containing extracted product is then monitored spectrophotometrically.
Some water samples have been analyzed for anionic surfactants by the developed procedure. The
developed system involves a considerable reduction of organic solvent and can be applied for
various chemical analyses.

The SI was coupled to HPLC for an on-line simple pre-column derivatization and
determination of metal ions, including Co(II), Cu(II), Ni(II) and Fe(Il). 2-(5-nitro-2-pyridylazo)-5-
[N-propyl-N-(3-sulfopropyl)amino]phenol (nitro-PAPS) was used as a derivatizing reagent. The
detection principle is spectrophotometry. Using the proposed SI-HPLC system, on-line

derivatization and separation of four metals-nitro-PAPS complexes was achieved within 13 min.

The developed method has been successfully applied for the determination of metal ions in various
samples. The system offers advantages in simple pretreatment step with on-line derivatization and
less consumption of sample and reagent. In addition, by parallel operation of derivatization and

separation, better analysis time could be gained.





