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ABSTRACT

A syringe-based sample pretreatment tool, named herein “chelating monolith”, has been developed
for simple and facile solid phase microextraction (SPME) of trace elements in natural waters. The
monolith was directly prepared within the confines of a commercially available syringe filter tip by
a two-step process: 1) in situ polymerization of glycidyl methacrylate (GMA) with ethylene glycol
dimethacrylate (EDMA) and 2) subsequent modification with iminodiacetate (IDA) via ring
opening reaction of epoxide. The composition of porogenic solvent was first optimized to make a
rigid-porous material that has high permeability and ample surface area as much as possible. Then,
the pH and concentration of the IDA modification solution were examined to obtain higher
chelating capacity. The metal adsorption properties of the obtained chelating monolith were
evaluated through an adsorption/desorption experiment. After optimization of some parameters
such as sample solution pH, eluent concentration and the volume, good recoveries of more than
80% were obtained for 28 elements including REEs, Fe, Co, Ni, Cu, Zn, Ga, Pb and Th in a single
extraction step. The proposed SPME method was validated through the analysis of river water
certified reference material (CRM: JSAC 0301-1)
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