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At Nanolab CNR IPCF Bari 
Division research  activities 
aim to design, fabricate and 
process inorganic solids at 
the nanoscale for bridging 
the gap between chemical 
synthesis and conventional 
top-down techniques

Original size dependent 
physical and chemical 
properties arise when matter 
is manipulated at nanoscale.
New synthetic procedures, 
investigation of the 
nanostructured material 
properties  and design of 
methodologies to convey their 
peculiar characteristics into 
functional materials for 
application and integration in 
devices are among the main 
goals
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Nanocrystals are synthesized by colloidal chemistry routes 
with high control on size, shape and crystallinity, thus 
accessing nanostructured materials, also multifunctional in 
nature, with a  fine tuning of their chemical and physical 
properties.
Functionalization procedures are developed  to purposely vary 
the nanocrystal surface chemistry in order to place them 
virtually in any chemical environment
Characterization of the colloidal nanocrystals are performed 
by using spectroscopical (UV-vis-NIR absorption, 
luminescence, FTIR, XPS), structural (transmission 
microscope, X-ray powder diffraction) and morphological 
(AFM) techniques

Nanocrystals “à la carte”



Organization of the functionalized nanocrystals in 2/3 D 
hierarchical structures by directed assembly, soft lithography, 
layer-by-layer and standard deposition techniques and 
functionalized nanocrystal positioning onto selected substrates 
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Colloidal Nanocrystal 2/3 D Assembly
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Ingrosso, V. Fakhfouri, M. Striccoli, A. 
Agostiano, A. Voigt, G. Gruetzner, 

M. L. Curri, J. Brugger (2007) Adv. Funct. 
Mater. 17, 2009–2017.

Luminescent nanocrystal 
modified epoxy photoresist for 

the fabrication of 3-D high 
aspect-ratio microstructures

Preparation and characterization of nanocomposites based on 
organic polymer and semiconductor nanocrystals, their 
deposition as thin film. Nanocrystal based nanocomposites for 
micro and nanofabrication by means of lithographic techniques, 
such as Nano Imprint Lithography and …

and UV  photolithography
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Sotomayor Torres, A. Agostiano 
(2007) Small 3, 822 – 828.
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Nanocrystal Based Functional Nanocomposites



And also:

Photodegradation of organic compounds in aqueous and 
organic environment assisted by oxide nanoparticles properly 
supported

Synthesis of metal/oxide nanocrystal composite and their 
application in red-ox processes as bifunctional photocatalysts 
and charge storage experiments

Hybrid heterojunctions based on conducting conjugated 
polymers and semiconducting inorganic nanocrystals for 
energy conversion experiments

Modified electrodes formed by nanocrystal based films and 
sensitizer, such as phtalocyanins: photoelectrochemical 
investigation

Test of the optelectronic properties of the prepared materials 
in optical sensing elements



Colloidal Nanocrystals based Materials: Applications
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