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ABSTRACT

The availability of metals or metal nanoparticles to organisms and their toxic or nutritional properties are related to the uptake flux. This flux depends on the mass transport of the various metal species, on their interconversion kinetics and on the kinetics of the chemical reactions regulating the uptake [1, 2].
Diffusive Gradients in Thin films (DGT) is a passive sampler that measures a flux, that is, the rate of supply of material at a given time [3]. DGT devices consist of two layers, the diffusive gel, which defines a diffusion domain and the resin gel layer containing a binding agent (Chelex 100) that acts in most cases as a perfect sink for metal cations. Differing from what happens in voltametric electrodes, metal complexes can diffuse and dissociate within the resin domain thus extending the reaction layer [3]. Additionally, depending on pH and ionic strength, the charged resin sites interact with charged metal species influencing the metal accumulation. Low ionic strength is expected to modify the kinetics of the metal binding to the resin sites or the dissociation rate of complexes when an exchange mechanism applies. Depending on the size and aggregation phenomena, nanoparticles can also contribute to the metal availability directly or by dissolution. Metal accumulations in presence of ligands are expected to evidence the influence of the size of the primary nanoparticle on the solubility.
It is the aim of the thesis the measurement of the availability of metals and nanoparticles using dynamic analytical techniques such as DGT or voltammetric electrodes and the development of a physicochemical framework for the interpretation of the results.

  ADVISERS/MENTORS
J. Puy, C. Rey-Castro, Departament de Química, Universitat de Lleida, Spain

REFERENCES
[1] J. Buffle et al., Environ. Sci. Technol. 43, 7170-7174, 2009.
[2] H. Zhang, W. Davison, Anal. Chem., 67, 3391-3400, 1995.
[3] M. Jiménez-Piedrahita, A. Altier, J. Cecilia, C. Rey-Castro, J. Galceran, J. Puy, Anal. Chim. Acta, in press, 2015.

Keywords: availability, DGT, speciation, ionic strength, metal binding kinetics.
		p. 1
image1.png
XXXV




