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Is Asymmetrical flow field-flow fractionation more than a sizing technique?
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Flow field-flow fractionation (FIFFF) is well-suited state-of-the-art technique finding growing
applications in the separation and size characterization of natural and engineered nanoparticles.
The hyphenation of the FIFFF with a very sensitive elemental detection, such as inductively
coupled plasma-mass spectrometry (ICP-MS) and single particle ICP-MS, opens novel avenues to
explore the interactions of metal-containing forms, e.g. traces metals and engineered
nanoparticles, with different abiotic and biotic components in the aquatic systems. Determining
the speciation of dissolved trace metals in the complex environmental and biological systems is
paramount for the assessment of their reactivity. Some of the recent advances with respect to the
understanding of the trace metals and metallic nanoparticles behavior in the aguatic systems by
using the asymmetrical FIFFF coupled to ICP-MS will be exposed. With the examples of our own
research we will illustrate the capabilities of the AFIFFF-multidetection system (i) to explore metal
association, size or molar mass distribution of metal complexes with dissolved and colloidal
organic matter; (ii) to characterize engineered nanoparticles and their interactions dissolved and
colloidal organic matter, (iii) to explore the interaction of manufactured nanomaterials with
intracellular enzymes, (iv) to distinguish between the contaminant forms e.g. dissolved and
nanoparticulate.

More than a sizing technique, and thanks to detectors available online, AFIFFF can be considered
as a global and integrative tool that give important insights at the nanoscale about the behavior
and bioreactivity of the various metal containing forms in complex environment.
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