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Toughened with

Keywords Abstract
UPVC Nanocomposites samples based on unplasticized polyvinyl chloride (UPVC) containing polymethyl methacrylate
Z';An'\élg;r\aphene (PMMA) as toughener, graphene nano-platelets (GNP) as reinforcement and di-octylphthalate as plasticizer were

Nanocomposite

prepared with different composition ratios (i.e. 80/20 and 90/10 containing 0, 0.5, 1 and 2 phr GNP) using Haake
internal mixer. Nanocomposite samples were analyzed using x-ray diffraction and scanning electron microscopy to
investigate the mutual interactions between GNP and PMMA. Mechanical properties (Tensile modulus, elongation
at break and impact resistance) of the prepared nanocomposites including tensile modulus, elongation at break and
impact strength were also measured. Results showed that increasing nanographene platelets content increases
tensile modulus where impact strength, tensile strength and elongation at break are decreased. At constant
graphene contents, nanocomposites containing 20% PMMA show higher impact strength and tensile modulus.
This was attributed to the higher mixing efficiency due to the interactions established between PMMA and GNP
observed through FTIR and also higher miscibility of UPVC/PMMA pair besides the PMMA characteristics.
Fracture surface of nanocomposites are significantly rough at the presence of nano-graphene which shows the
torturous crack growth path.
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Table 1. Material characteristics used.

ools Sis Jode oy
PVC Apparent bulk density 057 gricm®
K-Value 67 -
PMMA Specific gravity 118 gricm?
Melt flow index (3.8kg, 230°C) 2.5 gr/10min
Graphene Density 22  grlem®
Nanoplatelets  Specific surface area 750  m?gr
Thickness 2 nm
Width 1 um
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Table 2. Nomenclature and compositions.

Lges oS PVC PMMA GNP DOP
V100M0GO 100 0 0 40
VOM100G0 0 100 0 40
V90M10G0 90 10 0 40
V80M20G0 80 20 0 40
V90M10G0.5 90 10 0.5 40
V80M20G0.5 80 20 0.5 40
VI0M10G1 90 10 1 40
V80M20G1 80 20 1 40
VI0M10G2 90 10 2 40
V80M20G2 80 20 2 40
o g g3
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Fig 1. XRD Spectra of PVC/PMMA (80/20) and (90/10) containing 0.5
phr GNP.
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Table 3. GNP Gallery spacing and agglomerate thickness in samples.

digai oS 20 () dooz (R) t(nm)
GNP 26.12 341 -

V90M10G0.5 25.11 3.54 98.20
V80M20G0.5 24.88 3.57 92.51
VO0M10G1 25.67 3.46 107.48
V80M20G1 25.49 3.49 102.00
VI0M10G2 26.38 3.37 113.70
V80M20G2 25.93 3.43 108.99
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Fig 2. FTIR Spectra of PMMA/DOP and PMMA/DOP containing 1phr
GNP.
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Table 4. Effect of PVC/PMMA composition on the blend T,.

Agad oS PVC/IPMMA/DOP =Ty  StebneTg
V100M0GO 100/0/40 72 -
VOM100G0[23] 0/100/40 104 -
VI0M10G0 90/10/40 80 75.2
V80M20G0 80/20/40 87 78.4
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