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ABSTRACT

Title: New materials for sorbent-based microextraction of organic environmental
pollutants

Principal investigator: Assoc. Prof. Dr. Rodjana Burakham

This research project focused on discovering of the new sorbent materials for
application in sorbent-based microextraction of organic environmental pollutants prior
to their determination using chromatographic techniques. Two groups of new sorbents
were synthesized and applied in sample preparation procedures, including metal-
organic frameworks (MOFs)-based and polyaniline-based materials. Diverse designs of
micro-solid phase extraction procedures coupling with high performance liquid
chromatography have been developed. The analytes of environmental concern
including phenol compounds and multi-class pesticides were studied.

Amino-functionalized MOFs based on aluminum and iron were synthesized and
applied as efficient sorbents in sample preparation of various phenolic pollutants.
There are 3 developed sample preparation systems based on using MOF-based
sorbents, including (1) vortex-assisted dispersive micro-solid phase extraction using
NH,-MIL-53(Al), (2) sorbent-injection vortex-assisted dispersive micro-solid phase
extraction using NH,-MIL-53(Al), and (3) dispersive solid phase extraction using NH-
MIL-101(Fe). Polyaniline-based materials, including polyaniline-modified zeolite NaY
and polyaniline coated zerovalent iron-silica, were synthesized and applied in sample
preparation of multi-class pesticides and phenolic pollutants, respectively.

It has been proved that all proposed sorbent materials are promising for
enrichment of the target analytes. All developed sorbent-based microextraction
methodologies provided good analytical performance and could be successfully
applied for determination of the target compounds in real sample matrices. This
project showed good application of the knowledge in sample preparation technology

for serving food safety and environmental monitoring.
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