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Catbhonnanosiruciures

graphene carbonnanotubes(CNT%

Properties andAdvantages

The exceptional properties of graphenednographene platelet$GNPs)ncludethe following:

A A very high thermal conductivity opuo 5300 W/(nK)
Conductivity A High electron mobility at room temperature (theoretical limit 200 00(P¢rs?); resistivity less than the
resistivity of silver
A GNPs have excellent-plane electrical conductivity of up to 20 000 S/cm
Strength A ¢KSe& KI @S I @SNE TP mtknsic FrelzgttdoQEBGRaz2 Rdzf dza w
Surface area A GNPs have a specific surface area of up to 2 &7¢, mhich is twice the surface area of CNTs
Density A ltis very lighwith a I-squaremeter sheet weighing onl.77 milligrams
A NGPsavealow density of about 2.2 g/ctn
Dimensions A Single layer graphene is very thin with a thickness of just 0.34 nm
A GNPs are available in a broad rage of platelet lengths of 1 tarb@nd thickness range approximately 0.34
nm to 100 nm
Optical A Graphene'sinique optical propertieg transmittance97.7 %
Barrier A Completeimpermeabilityto any gases
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Nanoecompositeppelformanee

Improvement of mechanical properties

Improvement of electrical conductivity

Nucleation effects

Reduction of permeability of gases andrapours (when grapheneadded)
Improved solvent resistance

Improved surface properties (e.g. printability, smoothness)

Reduced shrinkage

Improved flame retardancy



Cathonmandiillesused in our study

- singlewalled CNTYKNTGrafenChemical Industries Co. Ankara)

purity : > 95 wt %
diameter. <2.0nm G- band
length: 5-30>Y

electrical conductivity >100 S/cm

Intensity (a.u.)

specyficsurfacearea: > 380 m2/g VB band
g D- band G'- band
ldlp (Raman : > 20 k ) A
I 5(I)O I 10|00 I 15|OO I 20|00 I 25|00 I 3000

Raman shift (cm™)

- expandedgraphite prepared by thermal expansiq®lovak Academy of Science

O Ny o average thickness of the expanded agglomera#s0-560 nm

average particle size aanged from 16> Yto 50> Y{99%)

XPSanalysis
Cls 9921 %
Ols 0.79%

SU70-ZUT 1.5kV 3.6mm x5.00k SE(U)
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| step- Transestrification - 2n CH;0OH

reactionbetween dimethyterephtalate(DMT) and catalyst
ethanediolto bis(2hydroxylethylterephthalate
I i
n HOC HchzO—COC—OC H,CH,OH
Il step- Polycondensation l (n-1) HOCH,CH-OH
Polycondensation of bis{@ydroxylethyl) ED

terephthalateto poly(ethyleneterephthalate

i i
HOCHzcHg—o%c—ch—o—CHchonH

PET
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CONCLUSIONS
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