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[Adv. Electron. Mater., 2018, 4, 1800021] [Chem. Commun., 2014, 50, 10672] [Angew. Chem. Int. Ed., 2010, 49, 8902]



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

[L. Bellucci @ NEST]

- 43 kcal/mol
- 1.87 eV 
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 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



[Chem.Commun., 2010, 46, 1766; Small, 2009, 5, No. 16, 1841]

1,3 dipolar cycloaddition 
(with methylpyrrolidine)

 Dispersed graphene  High quality       
epitaxial graphene

(buffer/mono layer)

Gra

[C.Coletti @ NEST]



[Chem.Commun., 2010, 46, 1766; Small, 2009, 5, No. 16, 1841]

1,3 dipolar cycloaddition 
(with methylpyrrolidine)

Dispersed graphene

Epitaxial graphene
(buffer/mono layer)

 NMP as solvent
(increases thermal
stability up to 10 days)

 Nitrogen flux
(reduces oxidation
and degradation)

 Magnetic stirring
(increases kinetics)

Gra

[A.Moscardini @ NEST]
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Ion bombardment (N+)

 substitutional defects

 "hole" defects

[T.Mashoff, Appl. Phys. Lett., 2015, 106, 083901 @NEST; Scientific Rep., 2015, 5, 14564]

 n-doping of graphene

 𝐶 = 𝐶 bond localization
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 temporary (?) doping

 design of defects distribution

[F.Bianco @ NEST]



Ion bombardment (N+) Electron bombardment (EBL)

Nano-crystalline graphene

 substitutional defects

 "hole" defects

[T.Mashoff, Appl. Phys. Lett., 2015, 106, 083901 @NEST; Scientific Rep., 2015, 5, 14564]

 n-doping of graphene

 𝐶 = 𝐶 bond localization  edge defects

 𝐶 = 𝐶 bond localization

[Y.Murata, J. Phys. Chem. C, 2019, 123, 1572 @NEST]

 temporary (?) doping

 design of defects distribution

[F.Bianco @ NEST]
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