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Main scientific interests

Shortly:
Analytical Chemistry, especially using electrochemical methods, especially applied to food

matrices:

- development of new devices - based on new materials - and procedures;

- application on food and environmental matrices;

- elaboration of the results obtained by conventional and novel statistical methods.

In details:

la1

la2

Modified Electrodes

Surfaces (electrodes) modified with Conducting Polymers and Composites

Electrochemical polymerisation of both originally synthesised and commercial
tiophenes
Surfaces (electrodes) modified with SAMs

Ordered and les ordered SAMs consisting of thioalkyls bearing nanoparticles of gold

(eletrocatalysis).

Characterisation of modified surfaces (electrodes) by electrochemical and
electrogravimetric techniques, by spectroelectrochemistry in the UV-visible-NIR
region, by surface spectroscopies, and by conventional analytical techniques;
modification of surfaces of (ultra)microelectrodes;

insertion' of metal ions into the polymer (polythiophenes) by suitable modification of
the structural unit, i.e., of the monomer, or of the pre-formed polymer;

inclusion of metal nanoparticles into polymeric matrices, even by layer-by-layer
deposition technique,

graphene modified electrodes - electrocatalysis

Characterisation of the different surface coatings by spectroscopic and microscopic

techniques. In situ characterisations are performed under polarisation.

Modified electrodes and microelectrodes as sensors for ‘electronic tonques’




1 Chemometrics

Development of new chemometric (numerical statistical) algorithms for signal
analysis (wavelet analysis). Applications of even conventional signal filtering and

chemometric techniques.

In the past:
- molecular electrochemistry of organic and inorganic (coordination and organometallic)

compounds;
- development of original methods for simulation of electrochemical responses by
- finite difference methods
- convolution and deconvolution techniques
- thermodynamics and kinetic aspects of the fransport of nutrients in soil and through

root membrane
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