
Nanomateriali per 
applicazioni high tech
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Prodotti e applicazioni

• Fotoanodi TiO2

• Substrati colture cellulare
• Membrane PAA
• Nanofili e nanoparticelle metalliche
• Assorbitori solari
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Ossido anodico nanotubolare TiO2 

Celle fotovoltaiche di terza 
generazione

(DSSC o celle di Grätzel)

• Elettrodo ad elevata area superficiale
• Materiale semiconduttore con grande band gap ed elevata mobilità

elettronica
• Minimo numero di siti di ricombinazione
• Elettrodi nanostrutturati di TiO2, ZnO, SnO2, …
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Ad oggi il fotoanodo consiste di 
nanoparticelle sinterizzate di TiO2. 
Tuttavia è stato suggerito che la 
sostituzione con uno strato 
nanostrutturato 1D (nanofili, nanotubi, 
nanocolonne,…) possa migliorare le 
prestazioni.
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Substrato per culture cellulari, cellule staminali  
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Membrane PAA - PAT

Ossidazione anodica di 
Alluminio 99,99X %
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PAA per Biosensori
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ABSTRACT: The nanoporous anodic aluminum oxide 
(AAO) structure is shown to be a useful platform for 
heterogeneous catalysis. By appropriately masking the 
perimeter during anodization and etching, the AAO can 
be formed at the center of an aluminum disc. The 
remaining aluminum ring connects seamlessly to the 
AAO and provides mechanical support for convenient 
handling. The supported AAO can be sealed in a 
standard fitting so that the nanopores in the structure 
function as an array of tubular reactors, i.e. a nanolith. 
Coating the walls with catalytically active materials 
turns the nanolith into a novel catalytic system. 
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Metallic Nanowires & Nanoparticles
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Materiali nanocompositi: 
Matrice polimerica + nanofili-nanoparticelle
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Electrical Conductivity in Polymer Composites Containing Metal 
Nanowires: Simulation and Experiment

White, Sadie; Vemulkar, Tarun; Fischer, John; Winey, Karen
American Physical Society, 2009 APS March Meeting, March 16-20, 2009, 
abstract #P19.008

The study of rod percolation behavior has resurfaced in recent years, because it 
explains electrical conductivity in polymer nanocomposites containing carbon 
nanotubes and metal nanowires. Common processing techniques result in fillers 
with L/D < 50, so traditional models, which are only strictly correct in the limit of 
L/D ˜∞, are ineffective at predicting percolation in these systems. We present a 
simulation that constructs percolated networks of finite-aspect ratio rods and 
calculates their electrical conductivity. We will compare our simulation results 
with polymer composites containing silver nanowires with aspect ratios of ˜10 
and ˜30. Finally, we will present the temperature-dependent electrical 
conductivity of these composites and interpret the results using the thermal 
expansion coefficients of polystyrene and silver. These materials act as ``thermal 
switches,'' wherein electrical conductivity of certain composites can be 
manipulated by several orders of magnitude over the temperature range from 
80K-425 K. 
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Polymer Composites with Oriented Magnetic Nanowires as Fillers

Li Sun, Kusuma Keshoju

Metallic nickel nanowires with excellent physical properties have been introduced into 
polydimethylsiloxane matrix to form polymer nanocomposites. Nanowires were synthesized by template-
assisted electrochemical deposition. By utilizing ferromagnetic nickel nanowires, small external magnetic 
field can be used to control their alignment and distribution during composite synthesis. Unlike 
dielectrophoresis, optical tweezers, and microfluidic flow control, magnetic manipulation provides a cost-
effective, non-contact, and versatile approach to control nanostructured materials in fluids over a large 
area. Polydimethylsiloxane composites with nanowires arranged in longitudinal, transverse, and random 
orientations with respect to the applied load direction were studied. Tensile tests showed that the 
composites with longitudinal arrangement have higher elastic modulus and tensile strength than the other 
composite samples. Experimentally obtained elastic modulus values were compared with the prediction of 
classical Halpin-Tsai model. Metallic nickel nanowires with excellent physical properties have been 
introduced into polydimethylsiloxane matrix to form polymer nanocomposites. Nanowires were 
synthesized by template-assisted electrochemical deposition. By utilizing ferromagnetic nickel nanowires, 
small external magnetic field can be used to control their alignment and distribution during composite 
synthesis. Unlike dielectrophoresis, optical tweezers, and microfluidic flow control, magnetic manipulation 
provides a cost-effective, non-contact, and versatile approach to control nanostructured materials in fluids 
over a large area. Polydimethylsiloxane composites with nanowires arranged in longitudinal, transverse, 
and random orientations with respect to the applied load direction were studied. Tensile tests showed that 
the composites with longitudinal arrangement have higher elastic modulus and tensile strength than the 
other composite samples. Experimentally obtained elastic modulus values were compared with the 
prediction of classical Halpin-Tsai model. 
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•Nanoparticles 

•Nanorods

•Nanowires
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Supporti nanostrutturati per Assorbitori Solari
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Membrana PAA Ø 90 mm
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Cu NWs in PPGCu NWs in PPA
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Soluzioni Ag Nanoparticles

Ø
4  20 nm



FINE


