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Abstract. Natural fibre has high potential to be used as reinforcement due to more save, greener
and environmentally friendly compared to synthetic fibre. In this research, kenaf core fibre
(KCF)-graphene nanoplatelets (GNP) reinforced polypropylene (PP) composites were melt
blending using Brabender internal mixer and fabricated by compression moulding. This research
aims to fabricate and study the effect of different amounts of MAPP on the mechanical properties
of the PP/KCF/GNP composites. The difference amount of maleic anhydride grafted
polypropylene (MAPP) as a compatibilizer in hybrid composite was added to enhance the
mechanical properties by improving the interfacial adhesion of matrix and KCF. The pure
polypropylene (PP) matrix was used as a control. The mechanical properties (tensile and flexural
test) were determined using Universal Testing Machine (UTM). Overall, the results show that
the presence of MAPP compatibilizer successfully enhanced the mechanical properties as a result
of improvement of the fibre-matrix adhesion between the KCF and PP matrix.

1. Introduction

Hybrid composite means two types of reinforcement materials are used in the matrix or the matrix made
up of two polymers. In this study, reinforcements used were kenaf fibre and graphene nanoplatelets as
filler. The natural fibre reinforced composites (NFRC) are rapidly developing in engineering
technology. The most critical issues of synthetic fibres are heavy, non-biodegradable, and costly.
Therefore, natural fibres are seen as safer, greener, and environmentally friendly to use as reinforcement.
Kenaf has catch researches attention as a cheap, renewable, recyclable, and biodegradable alternative to
synthetic polymers [1-3]. Many studies have been done on kenaf fibre reinforced plastic composites, but
the study on the use of hybrid layers of kenaf fibre/GNP is still limited.

The hydrophilic fibres and hydrophobic thermoplastic and thermoset matrices required appropriate
treatments to enhance the adhesion between fibre and the matrix. MAPP as the compatibilizer is to
improve the bonding between natural fibre that is hydrophilic to be merged or embedded into PP matrix
that is hydrophobic in nature [4]. The addition of compatibilizer, which could improve the interfacial
adhesion between the hydrophilic fibres and hydrophobic matrix, also enhances mechanical properties.
Idumah and Hassan [5] reports polypropylene has low stiffness and flexural modulus and poor thermal
properties. Therefore, a nanofiller called GNP in this study may overcome the problem faced by the
NFRC, as reported by Mohan et al. [6] due to superior properties of graphene-like thermal conductivity,
mechanical strength, electron mobility, and high surface area.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1


mailto:bashree.ab@umk.edu.my

INTERNATIONAL CONFERENCE ON SCIENCE AND TECHNOLOGY 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 596 (2020) 012023  doi:10.1088/1755-1315/596/1/012023

2. Experimental

2.1. Materials
This study was used kenaf core fibre (KCF) and graphene nanoplatelets (GNP) as the reinforcement

materials for the hybrid composites. Polypropylene (PP) was used as matrix. Maleic anhydride grafted
polypropylene (MAPP) also known as maleated polypropylene, was used as compatibilizer.

2.2. Methods

PP/KCF/GNP hybrid composites were fabricated with different amounts of MAPP, according to Table
1. KCF was dried in the oven with 105°C/ 2 hours. PP/KCF/GNP/MAPP were mixed in the Brabender
internal mixer and compressed in compression moulding 200°C in which 10 min preheat, 5 min for hot
press moulding and 5 min cooling. The dimension of the sample was 150mm x 25mm x 3mm. The
mechanical properties (tensile and flexural test) were conducted using UTM.

Tablel. Formulation of samples
Samples Hybrid composites formulation
KCF PP GNP  MAPP*

S0 - 100 - -
S1 30 70 - -
S2 30 67 3 0
S3 30 67 3 1
S4 30 67 3 3
SS 30 67 3 5
Sé6 30 67 3 7

* 9% relative to the weight percentage of the KCF
3. Results and Discussion

3.1. Effect MAPP in Tensile Properties
The tensile strength value for PP was the highest around 20.5 MPa. As expected, the lower tensile
strength for PP/KCF and PP/KCF/GNP than PP due to the weak interfacial adhesion, poor dispersion of

reinforcement, and high interfacial tension between matrix and reinforcement. In Figure 1, the difference
between 3% MAPP and 7% MAPP was not so noticeable.
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Figure 1. Tensile strength of PP hybrid composites
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PP has the lowest young's modulus. It was reported by Lee et al. [7] that PP does not have any fibre or
filler acting as a load-bearing component in the composites. Based on the trend Figure 2, it can be said
that the addition of MAPP as a compatibilizer in S3, S4, S5, and S6 does not give much difference
compare to PP/KCF likely due to the high amount of KCF while the amount of MAPP quite low.
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Figure 2. Young’s modulus of PP hybrid composites

PP underwent about 152.21% of elongation at break. PP/KCF and PP/KCF/GNP was dropped. It might
be due to the KCF stiffness increases the brittleness of material and also effect from the hybridization
of KCF and GNP. However, there is no significant difference on the elongation at break of hybrid
composites with 1, 3, and 7% MAPP in Figure 3
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Figure'3. Elongation at break of PP hybrid composites (PP = 152.21%)

3.2. Effect MAPP in Flexural Properties

In Figure 4, flexural strength PP is the lowest 12.94 MPa and PP/KCF increase around 17.10 MPa. The
trend shows that the flexural strength increased until the optimum amount of MAPP, which is 3%
MAPP.
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Figure 4. Flexural strength of PP hybrid composites
Based on Figure 5, the graph flexural modulus of PP and the hybrid composites with 1-7% of MAPP is

bell shape. It shows 3% of MAPP is enough to improve both strength and modulus properties. Research
by Razak et al. [8] the excess MAPP has reduced the mechanical properties of hybrid composites.
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' Figure 5. Flexural modulus of PP hybrid composites

4. Conclusion

In the conclusion, the fabrication of the hybrid kenaf core fibre-graphene nanoplatelet reinforced
polypropylene composites with different amount of MAPP was successfully done. Overall, it can be
concluded that the mechanical properties of PP hybrid composites improved with the addition of MAPP
compatibilizer. The optimum value of MAPP was obtained in which 3% of MAPP demonstrated the
highest performance in both properties.
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