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PhD. Radu Robert Piticescu
National R&D Institute for Non-ferrous and Rare Metals, Bucharest, Romania
Competence (expertise) in science and technology:

· First Competence: Materials Science

Description: I work in the field of materials science and engineering since 1990. From 1995 I am head of the Ceramic Materials Group in the institute and from 1999 I am the head of Nanostructured Materials Laboratory. I was project Director in one NATO SfP project, one European FP5 project and presently I am involved in the management commitee of COST D30 and European Facilities SOLFACE. - I was co-chairmen of one of the symposium organized by European Materials Research Society Fall to be held in September 2004. - I participated as expert/evaluator to the European Commission. - From 2004 I started the first Romanian Technology Transfer Center for Advanced Materials. My works in the field of nanostructured materials are related to: Wet chemical synthesis of nanocrystalline ceramic powders (co-precipitation, sol-gel colloidal from inorganic precursors, hydrothermal, Synthesis of core/shell structured powders, Development of chemical processing for thin/thick nanocrystalline ceramic films: Hydrothermal /electrodepositing processes; Functionalisation of nanoparticles with polymers, inorganic/organic hybrid nanomaterials; Processing of ceramic and composite powders; Fundamental studies on the mechanisms and kinetics of the synthesis processes.

· Second Competence: Thermodynamic and kinetic modelling of chemical reactions

Description: Estimation of reactions conditions, equilibrum in complex systems, phase diagrams in hydrothermal systems.

Participation in the most relevant international R&D projects

· Project 1:NATO Science for Peace project devoted to development of Zirconia nanomaterials for electrochemical and mechanical applications (2000-2003)

Description: Elaboration of the hydrothermal synthesis route for obtaining YSZ nanopowders based on controlled decomposition of Zr (IV) soluble peroxo-complexes. Establishment of the correlation between the degree of crystallisation and mean crystallite size as a function of  Elaboration of(hydrothermal treatment main parameters (temperature and time);  a thermodynamic-based model describing the hydrothermal precipitation and crystallisation processes with obtaining of nanopowders with controlled phase distribution; Establishment of the mathematical correlations between the process parameters and product properties in ball milling and sintering processes. Optimisation of ball-milling technique to prepare zirconia based nanopowders; Chemical, microstructural and morphological characterisation of YSZ powders obtained in the hydrothermal route and vapo-condensation processes. Pure nanocrystalline YSZ powders with crystallite sizes in the range 6 – 22nm have been obtained in the hydrothermal route, with some amount of hard agglomerates. The nanopowders obtained in the vapo-condensation process present soft agglomerates with better crystallisation degree, compared to that of hydrothermal powders, but the yield is lower; Experimental works for the synthesis of zirconia nanopowders doped with different alumina concentrations based on 1) melting powders in a solar furnace, quenching in water and ball milling, 2) hydrothermal procedure. Investigation of the YSZ and YTZP reference materials for ionic conductivity and mechanical properties. Preliminary design of the architecture of oxygen and mechanical pressure sensors.
· Project 2: Microscale fabrication of composite graded materials/Micromaking (2001-2004)
A complicated mathematical model was used to calculate the evolution of interpahse layer during microscale laser sintering by solving an un-steady state diffusion regime of Fe into Al2O3 disperesed grains accompanied by a first order reaction on the metallic sphere surface. Experimental verification by complex chemical analysis shows a very good agreement with theroetical calculations.
· Project 3: Elaboration, characterisaiton and opto-electronic properties of ZnO based nanoceramics/SOLFACE OPTONANOS/FP6 20004-2006
Obtaining Al-doped ZnO nanopowders by vaporization-condensation process using the solar furnace facilities-NANOSOL reactors, starting from powders with homogeneous distribution of dopants obtained by chemical procedures; - Elaboration of reliable methodologies for chemical and microstructural characterization of nanopowders using X-ray diffraction, X-photon spectra (XPS), Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM) facilities; - Comparison between characteristics of powders obtained in NANOSOL reactor at PROMES and by hydrothermal procedure in IMNR; - Obtaining of dense sintered transparent Al-doped zinc oxide nanoceramics using high pressure equipment existing at UNIPRESS Warsaw for future studies of their opto-electronic properties.

Interest in collaboration: Application of nanomaterials in sensors and biosensors, nanomaterials charactrisation.

Other relevant information: Expertise in writing FP6 proposals
