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[Angew. Chem. Int. Ed., 2015, 54, 10734; Chem. Rev., 2012, 112, 6156]
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[Adv. Electron. Mater., 2018, 4, 1800021] [Chem. Commun., 2014, 50, 10672] [Angew. Chem. Int. Ed., 2010, 49, 8902]



[L. Bellucci @ NEST]

A 1,3-dipole (dienophile) reacts with a π-system
(diene/dipolarophile), to form a five-membered ring

➢ high selectivity (close to the diene)

➢ reversible process

➢ stability up to 300°C

- 43 kcal/mol
- 1.87 eV 

[Chem.Commun., 2010, 46, 1766]

In collaboration with G. Signore @ NEST we
selected the 1,3 dipolar cycloaddition with
azomethine ylide



STM STS

15 Å

3 Å

Clusters

Lines

x
x

Graphene
Molecules

Total coverage

15 Å

40 nm 10 nm 10 nm

40 nm 100 nm 100 nm

x3

1
2

10nm





Ion bombardment (N+) on EG

500eV, 150s

2 def / 100 nm2

STM

10 nm 10 nm



Ion bombardment (N+) on EG

45 % coverage

STM

10 nm
10 nm

2 Å
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Exfoliated graphene flakes



Electron bombardment (EBL) on flakes

30 kV, 40.000 μC/cm2

Step size: 100 nm
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Electron bombardment (EBL) on flakes
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C-N from ylide



Electron bombardment (EBL) on flakes
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[L.Bellucci @ NEST]
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➢ Sonicator dispersion VS Homogenizer dispersion 

➢ NMP VS DMF (as dispersion solvent)

➢ Dispersed graphene VS rGO



➢ Sonicator dispersion VS Homogenizer dispersion 
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➢ Dispersed graphene VS rGO

EDX

[Scientific Rep., 2017, 7, 3825]

[A.Griesi @ NEST]
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➢ Sonicator dispersion VS Homogenizer dispersion 

➢ NMP VS DMF (as dispersion solvent)

➢ Dispersed graphene VS rGO

EDX

[Scientific Rep., 2017, 7, 3825]

Raman AFM
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➢ Sonicator dispersion VS Homogenizer dispersion 

➢ NMP VS DMF (as dispersion solvent)

➢ Dispersed graphene VS rGO

EDX

[Scientific Rep., 2017, 7, 3825]
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Investigation on defects

S-W

SVDV

[F.Bianco, L.Bellucci @ NEST]
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ACSNano, 2011, 5, 1, 26]
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Patterned functionalization 
with:

➢ Fluorophores

➢ Gold NP (with linker)

… back to EG
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Atomic resolution (!)
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