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Scarica ad Arco

Parametri di sintesi:

Diametroanodo 10 mm

Diametrocatodo 6 mm
Distanza
anodoecatodo ~ 2 mm
Pressione

di vuota ~ 2x104 mbar
Gasutilizzata He
Corrente 90 A
\Voltaggio ~ 20 V
Pressione

di esercizio 600 mbar
Durata ~ 50 min.




Caratterizzazione al SEM

xssal nostrolaboratorio

D1 =19.26 nm

SEM HV: 30.00 kV WD: 6.777 mm
SEM MAG: 15153 kx Det: SE

L1 1 111 | VEGAWTESCAN
500 nm
View field: 1.675 pm
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SEM HV: 20,00 kV WD: 26.78 mm
View field: 2.06 mm  Det: SE

\ ~
SEM HV: 20.00 kV WOD: 26.78 mm
View field: 5.91 mm Det: SE

%
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ISEM HV: 20.00 kV 0 10.93 m
iew field: 39.06 um

Det: SE




Immagini TEM



Chemical Vapour Deposition

Gas di solito un Idrocarburo (HC)

CH, T Metano
C,H, - Acetilene




LNF CVD i- Carbon Nanotubes grow
Into alumina memnrane porous

X'composed'of'stacked'graphene'nanocones with'
truncated'Ops, realizing'a’hollow'structure,’
someOmes,'asin'thistube, ending'with'closed'
nanocones at'one’end.'
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Next-generation nano-interconnects

Limirtazione dall outi li1 zzo

s Electromigration Lifetime: strongly reduces with temperature

= Limits maximum current carrying capacity.... | uERI NE

HIGH-SPEED INTERCONHECTS
I Max allowsd Maximum allowed ] based on self-
[A ITRS requirement consistent (EM+Self-heating)

solutions...
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Significant deficit in current
carrying capacity for local vias....
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Increasing via size and/or number
S e et " will be expensive....

> Srivastava et al.,, VIMIC 2004




Field Emission

Semi-log plot of FE current vs applied voltage for CNT prepared by arc discharge
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In (a), the currentdensityis presentedas a function of applied electric field for: FLG grown on

silicon, FLG grown on titanium, buckypaper SWCNTs, MWCNTSs grown without a catalystand | Journal Phys.: Condens. Matter 19 (2007) 395014 (7pp)
MWCNTSs grown with a nickel catalyst The samefield emissiondatais plottedin (b) accordingto
the FN equation Theinsetshowsthe field amplificationfactorsobtainedfrom the slopeof thelinear

continuousiit. g Ballycci et al. Nanoscience and Nanotechnology Letters
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Graphene NanoPlates

‘ fabints A SEM HV: 10.00 KV WD: 9.332 VEGAW TESCAN
SEM HV: 5,00 kv WD 15.60 mm N EMMAGE5 08K  DsEISE YOt -
SEM.MAG: 64 Det Sk 1 mm Vac: Hivac Date(m/d/f)): 10/08/12 NEXT - LNF - INFN n
Vac: Hivac Date(m/d/y): 10/08/12 NEXT - LNF - INFN

Grafite intercalata con solfiti o nitrati



Graphene NanoPlates

After expansion A Very large particle area

A Thickness: 445 planes

A Worm like structure

SEMHV: 10.00KV WD 9.483 mm Loritvrii] VEGAW TESCAN
SEM MAG: 89 x Det: SE 500 pm r
Vac: Hivac Date(mid/y): 10/08/12 NEXT - LNF - INFN n

SEMHV: 10.00kV  WD: 8.628 mm
SEM MAG: 480 x Det: SE 100 pm .
Vac: Hivac Date(mid/y): 10/09/12 NEXT - LNF - INFN u

By means of a short treatment with ultrasounds in isopropylic alcohol, the graphene layers can be free from
the worm like overall structure, thus forming particles with the two dimensional lateral sides having sizes about
tens micrometers and a thickness less than 2-3 nm




Filtrazione



5 iy 50 W . R 4
SEM HV: 10.00 kV WD: 10.76 mm VEGAW TESCAN

SEM HV: 10.00 kV WD: 9.557 mm VEGAW TESCAg SEM MAG: 9.26 kx Det: SE 5 pm T4
SEM MAG: 446 x Det: SE 100 pm Vac: HiVac Date(m/d/y): 12/03/14 NEXT - LNF - INFN n
Vac: HiVac Date(m/d/y): 12/03/14 NEXT - LNF - INFN u

Commercial

SEM HV: 20.00 KV WD: 9.805 mm VEGAW TESCAN
; : A

SEM MAG: 219 x Det: SE 200 ym SEM HV: 20.00 KV WD: 14.87 mm VEGAW TESCAN

Vac: Hivac Date(m/dry): 11/14/13 NEXT - LNF - INFN SEM MAG: 1637 kx  Det- SE 2 ym

-
Vac: HivVac Date(m/d/y): 04/19/13 NEXT - LNF - INFN n



Funzmnahzzazmne per Biosensore




ommercial CvVD
0-40nm

SEM HV: 20.00 kV
SEM MAG: 38.33 kx
Vac: HiVac

WD: 9.159 mm
Det: SE
Date(m/d/y): 12/17/14

SEM HV: 20.00 kV WD: 9.161 mm
SEM MAG: 95.14 kx ~ Det: SE 500 hm
ac: Hivac Date(m/d/y): 12/17/14

VEGAW TESCAN
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Transmission electron microscopy of (A) MWCNTs; (B) MWCNTs
inside MCF-7 cellular vesicle; (C) MWCNTs-COOH inside MCF-7
cellular vesicles; (D) cytosolic distribution of MWCNTs-OH in MCF-7

cells.

LTIWALLED CARBON NANOTUBES-INDUCED CYTOTOXIC EFFECTS ON HUMAN BREAST ADENOCARCINOMA CELL

. Coluccia, M. Bizzarri,A. Catizone, F. Micciulla, . Sacco, G. Ricci, A. Cucina i CAS 2
: -3/12/$31.00 © 2012 IEEE



The cytoxicity evaluation of .
MWCNT buckypaper treatment on ;
human and cancer cells was TOSSIClta
carried out for the first time on

human colorectal, breast and

leukemic cancer cell lines in DCTRL
vitro, while having no effect on 60 x =8P
proliferation and viability of normal
human arterial smooth muscle
cells and human dermal fibroblasts
in vitro.

% Apoptotic cells

24 48
Timea Thl

Growth inhibition, cell-cycle alteration and apoptosis in stimulated human peripheral blood lymphocytes by multiwalled
carbon nanotube buckypaper, O Zeni, A Sannino, S Romeo, F Micciulla, S Bellucci, MR Scarfi Nanomedicine, 1-10 (2014)
Cytotoxicity of Multiwalled Carbon Nanotube Buckypaper in Human LymphocytesO Zeni, A Sannino, S Romeo, MR Scarfi, L
Coderoni, F Micciulla, | Sacco, ...

Sensors and Microsystems, 489-493 (2011)

Toxicological and biological in vitro and in vivo effects of carbon nanotubes buckypaperS Bellucci

Semiconductor Conference, 2009. CAS 2009. International 1, 107-116



