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Quality versus cost for graphene
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synthesis techniques
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Small Size

Intercalation Liquid exfoliation
—exfoliation Easy realize,
High yield, Low concentration,
Usually thick, impurities
Non-uniformity /"

Solid exfoliation
Easy realize,
Agglomeration,
Non-uniformity

Substrate-free
CVvD
High purity,
low yield,
Low efficiency

Reduced
Graphene Oxide
Easy application
of functional groups,
Low efficiency,
. Dangerous reagent
N

,

.

Chemical
Reaction
High purity

o

Large Size

Substrate CVD
Large area,
High quality,

Limited substrate

Assembly
low temperature,
Easy realization,

. Applicable to various s

ubstrates,
Low conductivity




EXFOLIATION IN LIQUID
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K
rd - Only due to the
' reflection of light from
their surface, graphene
v y layers are noticeable (in
} both cases).
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\] ‘1 Graphene on silicon

surface, under USB
microscope
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Graphene on liquid

surface
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Surface Potential Hight (Surface Topology)
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AFM Image Analysis
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There are obtained Carbon nanotubes and graphene based quantum dots,
which are distributed chaotically.
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—Cc;nduction band]
—\Valence band

(a) A m—7* band diagram of graphene calculated from a tight-binding model.
M o aviknanvan (b) Band diagram from Saito which shows both 7 — 7* and ¢ — o* bands.
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Absorbance (Arb. unit)

Absorbance (arb. units)
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Graphene on amorphous sapphire
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Graphene on NaCl substrate
Graphene on amorphous sapphire
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¥ \ Raman spectra (0] § I\/ILG rlbbons with dlfferent number N -

of layers .
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In/lc =0.26, Ip/lc =0.38
In/lc =0.56

Intensity (Arb. unit)

Intensity (Arb. unit)

1. Typical for SP2
10'00Rama nzcsfgi?t (cm_)ao'oo 4000 0 1o'ooRamanzg}‘)i?t (cm,)so'oo 4000 Carbon, 2D peak haS
symmetric form.

2. Because of their fractal

nature, in Raman spectra

of formed layers

characteristic peak of
defect Is expected.

Raman shift (cm™)

Intensity (Arb. unit)
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Raman spectroscopy of sampls with folds and
CNTs
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Graphene/LiNbOs Hybrid Structures for SAW
Sensors

Graphene/ LiNbO3
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SAW sensor model on Graphene/ Raman spector of Graphene/LiNbO3 structure
LiNbO3 structure (Nesh ea al 2014)
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Conclusion
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Self-organized Iayers of SP2 carbon are formed which are fractal In nature.

Studies of these layers by AFM and SEM show the presence of both single-
layer and multilayer graphene. Also, chaotically located carbon nanotubes
and quantum dots based on graphene are noticeable.

When studying the optical absorption spectrum of these layers, one can

observe a peak in the ultraviolet range, which is characteristic of the exciton
transition around point M in the Brillouin zone.

The current-voltage characteristics for these layers have a nonlinear form.
With the increase in the number of layers, this nonlinearity of the |-V
characteristic gradually disappears, and the |-V becomes ordinary ohmic,
which, in turn, Is characteristic for graphite.

Graphene/LINbO3 heterojunctions can be well used as SAW sensor
structures.

\/g\/




'lmphmllul]_nqa] m'u
ﬂLzmI}anp]ulh hwdwp




QUI‘ESTIONS?‘)



