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Graphene

New carbon material with unique
electronic, optical and mechanical
properties

Chemical modification, what it gives ?!

«Negative» factor:
« Destruction of perfect system from carrier charges in graphene layer

«Positive» factors:
« Control of surface charge state
« Gap appearing and variation of value




Synthesis of fluorinated graphite CF

High temperature fluoribation (F,, T ~400°C)
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Properties of fluorinated graphite CF
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Synthesis of C,F fluorinated graphite

Low temperature fluorination (BrFy)
L. Stein L. J. Amer. Chem. Soc. 1959. v. 81. Ne 6. P. 1273.
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Structure of C,F




Exchange by the guest molecules
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XPS spectra of C,F
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Calculated CKo. spectra of C,F models

isolated double bonds double-layered model
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N component 1 corresponds to C2p - density of states

! I ' , of bare carbon atoms,
=20 -13 10 g (eV)

L.G. Bulusheva, A.V.Okotrub, N.F. Yudanov component 2 corresponds to C2p - density of states
Physi. Low-Dim. Struct. 7/8 (2002) pp.1-14 of carbon atoms of CF groups. 8




Experimental X-ray absorption spectra measured
near CK- and FK-edge of C,F
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Anisotropy of Chemical Bonding in

Semifluorinated Graphite C,F Revealed
with Angle-Resolved X-ray Absorption
Spectroscopy L ) _
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Angle-depended X-ray absorption
spectra
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NEXAFS spectra measured near CK edge and FK edge of fluorinated HOPG at
different incidence angle of radiation.



Angular dependence of the relative intensity of the nt*
resonance calculated for different Gaussian distributions of
graphene layers
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Intensity (a.u.)

Comparison of experimental and theoretical
CK absorption spectra
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Synthesis and structure of C,F*0.13 C,H,,
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Effective size ~ 2.6 nm [M.M. Lucchese, 2010]
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Graphene nanochains and nanoislands in the layers
of room-temperature fluorinated graphite

L.P. Asanov %", L.G. Bulusheva %, M. Dubois *¢, N.F. Yudanov ¢, A.V. Alexeeu ¢,
T.L. Makarova %, A.V. Okotrub @

CARBON 56 (2013) 518-529



NMR investigation of hihg and low
temperature produced C,F
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Structure of partially fluorinated graphite C,F,
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Fluorine Patterning in Room-Temperature Fluorinated Graphite
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Electron microscopy images of C,F,
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Maximum recoil energy (eV)

Defluorination under electron irradiation

Negative factors
1. Fluoride has a low contrast

2. Electrons knock out fluorine atoms (although the strongest single bond).

3. Deposition of pyrolysis of residual gas from the chamber of the spectrometer.
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Transparence mode

Refraction mode

Luminescence mode




Aromatic fragments embedded in CF matrix

HOMO -8.90 eV, LUMO = -0.25 A=8.65 eV
HOMO -9.91 eV, LUMO -2.02 eV, A=7.89 eV
HOMO -12.55 eV, LUMO -4.34 eV, A8.21 eV




Photoluminescence of C,F,

Aoy ~ 405 nm
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Graphene zigzag ribbons: hidden multiferroic order
and (spin polarized
J. Fernandez-Rossier, F. ¥
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point defects
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Magnetic susceptibility of the C,F, samples
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Edge state magnetism in zigzag-
interfaced graphene via spin
susceptibility measurements
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Quantum chemical calculation of magnetic moment
distribution
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The scheme demonstrates the possibility for regulation of
polarized the charge carriers by the electric field applied to the
graphene ribbon

S. Dutta, K. Wakabayashi “Tuning Charge and Spin
Excitations in Zigzag Edge Nanographene Ribbons” Scientific
Reports, 2, 519 (2012)




Magnetic properties C,F
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EPR study of C,F
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Tabby graphene: Dimensional

magnetic crossover in fluorinated

graphite
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Conclusion

The partially fluorinated graphite is perspective multifunctional material for
application in electronics, optics, spintronics, sensors and many other.
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