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ABSTRACT

A hollow fiber flow filtration (HF-FF) was developed for simultaneous matrix
removal and analyte preconcentration before inductively coupled plasma optical
emission spectrometric (ICP-OES) detection. The experiment was based on
complexation and flow filtration method. Poly(ethylene imine), PEI, with a molecular
weight of 750,000 Da, was used as polymeric complexing agent to chelate analyte
elements (Ag, Cd, Co, Cu, Hg, Ni, Pb and Zn) but not the matrix elements (Ca, K, Mg
and Na). Two flow streams were applied in opposing directions in an opposed flow
method (OFM), to introduce a large sample volume into the hollow fiber membrane,
made of poly(sulfone), having a pore size of 30,000 Da and 31 cm in length. Matrix
elements were removed by filtering off through the membrane, whereas the PEI-
analyte complexes remained in the HF channel and were subsequently eluted and
detected. Various parameters were optimized to obtain a satisfactory matrix removal
and preconcentration factor. These include PEI concentration, focusing time, and
focusing point. With a PEI concentration of 200 mg L™, focusing time of 25 min and
the focusing point nearest to the detector, 28 cm from the channel inlet were found to
be the optimal conditions. With the HF-FF/OFM approach, the signal intensity of
matrix elements were reduced to nearly 100% while those of analyte elements were
preconcentrated.

The HF-FF/OFM was applied for matrix removal of alkali and alkali earth
elements in sea water and in soil extract in 1 M Mg(NOs), medium with satisfactory
results.
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