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OBIECTIV:
Arhitecturi nanometrice hibride realizate prin apémea atom

cu atom sau molecula cu molecula in unitati corsitra
pentru nanodispozitive inovative

Sinteza nanoclustedor metalici / oxidici printr-o meto

Inovativa de agregare de clusteri

Functionalizare irsitu prin adaugarea de atomi sau diverse

molecule pe suprafateusterilor astfelformati.

CUPRINS:

Principiul metodei si schema facilitatii

Nanoclusteri de Fe: sinteza, structura and morfologia
Nanoparticule core-shell Fe/Fe oxid

Functionalizare pentru diverse aplicatii

Concluzii si output stiintific



Nanoclusterimetalicicore-shell

Core-shell NP in Ar

Principiul desinteza o0 b . / ~
- O metoda mixtade agregare de re=  :7: Fre g \\I
clusteri si agregare in ga cu ’—y‘ Q-y\ ‘o
condensare succesiva 5,0, e, ‘?/
- Instalatie UHV multrchamber cu e o N i
evaporatoardn linie Er—, etz
- Sau obtinut nanoclusteri de Fe "o
metalicsi Fe / Feoxid 1600 | st TOF-MS
Turbo pump I
InstalatiaUHV depreparare \:[[- 150 | st
Turbo pump
LN2 l Source Nozzle L. :
chamber —
ArGas: 1]

] e 10

Skimmer
Evaporators 1600 | st
I Turbo pump
o pur Pick-up Analytical
Turbo pump y
chamber

chamber



Conditii desinteza:

e Substrates: TEM grids: 300 mesh Cu coated byr@ fil
 Initial pressure: 10-108 mbar (depending on T)

« Argas pressure: fmbar

« Cold nozzle (LN)

» Metal evaporators: carefully out-gassed

* Crucible temperature: varied between 1400K an®K50
« Metal vapor pressure: varied betweer? Add 10* mbar
 Exposure time: 5 minutes

* Nozzle xyz position and distance to crucible: oyutied

Analizastructuralasi magnetica

* Transmission electron microscopy (TEM):
» Electron diffraction patterns (EDP):

* Atomic force microscopy (AFM):

« Vibrating sample magnetometry (VSM):



Influenta presiunii de vapori metalici: Imagini TEM
ale nanoclusterilor de Fe
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Caracterizarestructuratmorfologica
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Caracterizare magnetica Fe/Feoxid
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Curbele de magnetizare field-cooled (FC) si zero-field
cooled (ZFC) pentru nanoparticulele core-shell CalCo
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Posibile aplicatii
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Template-assisted growth of shaped nanoparticles

Metal coating
Diffusion
4—
H, storage

I '
Liquid-filled (e.g. Solid shell, H, Hollow sphere
H,O) core-shell core
nanoparticle

Metal-coated disc

Unusual cores




Functionalizare pentru aplicatii biomedicale

Multiple core-shell nanocluster

Aptamer
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. Functionalizare la suprafata cu anticorpi, acid
folic, nucleotide

e Aptameri: proprietati de recunoastere
moleculara

e Pot fi legati de o varietate de tinte
moleculare: celule, tesuturi, etc.

e Aplicatii importante in terapia hipertermica
(tratarea tumorilor prin incalzire localizata)



Concluzii sioutputstiintific

- Metodade agregarein gaz/ clusteri permite sintezale nanoclusteri
metalicide tip coreshell cudimensiuni controlabile prin parametrde
sinteza

- Nanoclusteriide Fesi Fe / Fe oxid au fost sintetizati prin aceasta
metoda sau fost caracterizati morfstructuralsi magnetic

- Functionalizarea la suprafata, in decursul aceluiagroces, pm
atasarea de molecule variate pentru aplicatii in naleatronica si
nanomedicina
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