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What are they?

Particles with a
size of the
order of
nanometres.
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Foaoture nows

REMAISSAMCE ARTISTS
DECORATED POTTERY
WITH HAMOPARTICLES
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Optical transitions in semiconductors
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Absorption of metallic nanocrystals
(Au NCs)
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ENERGETIC LEVELS OF ABULK SOLID,
A NANOCRYSTAL AND A MOLECULE

A Bulk Nanocrystal Molecule
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The red-ox potential can be tuned with the size of nanocrystals
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Usefull application of nanocrystals in Catalysis
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BULK:
Multidomain

Nanostructured ferromagnetic materials
behave as single magnetic domain
NANOCRYSTALS: I whose magnetization can be easily

iInfluenced by thermal fluctuations of the
local environment, depending on the
particle size and on a variety of surface
effects.

Single domain
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Oxidation/Redispersion
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of ~30nm zinc oxide ~30nm ZnO nanopowder showing a
mean particle size of 30nm



TiIO, Nanorods 10 nm






act as terminating
or stabilizing agents
insuring slow
growth rate,
prevent the
agglomeration
confer stability and
processability




Experimental conditions to be controlled:

nature and relative concentration of molecular precursors;
catalysts;
organic stabilizers;

growth temperature
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gFe,O, tetrapods

Star-like PhSe

rise-shaped CdSe
FePt faceted NCs Scale bar = 100 nm
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Pencil-shaped CdS NCs
TiO, NCs

Ag spheroids

Rectangular-shaped Au nanorods
Scale bar = 100 nm
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ORGANIC SOLVENT
WATER

In water:
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Dumbbell-like Fe;0,-Au dimers Dumbbell-like PbS-Au-PbS ternary NCs

N

CoPt,;-Au dimers

e

PbSe nanorod- Fe;O,-Au ternary NCs



formation of a heterodimer by phase segregation of two
immiscible materials

coalescence of an initially amorphous shell

selective nucleation on a starting seed

growth of a trimer upon formation of a
domain which bridges two preformed NCs

formation of a trimer by fusion of two
reactive domains from distinct dimers

formation of a trimer by selective nucleation on a
preformed heterodimer seed



Dumbbell-like CdSe
nanorods with PbhSe

ltips at the ends

Matchstick-like CdSe
nanorods with one
Au tip

Matchstick-like CdS
nanorods with one
PbSe tip

()

CdS Nanocrystals made of CdS
rods with CdTe tip on one end and a
branching point on the opposite end
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