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Abstract: In order to improve the interfacial adhesion property between polypropylene (PP)/kenaf fiber (KF) felt and
polyurethane (PU) binder, corona discharge treatment and PP-g-MAH grafted maleic anhydride (MAH) were applied as
a compatibilizer to PP/KF felt. Isothermal experiments were carried out by using differential scanning calorimetry (DSC)
to determine the reaction temperature and time for PU binder. Tensile, flexural and impact properties were evaluated to
analyze the mechanical properties of PP/KF/PU treated by corona discharge and PP-g-MAH. In case of modified-PP
(mPP)/KF/PU composite treated by corona discharge and PP-g-MAH, the tensile and impact properties were improved.
It may be because when the corona discharge was applied to the mPP/KF felt, the compatibilizing ability between the
mPP/KF and PU binder increased due to the insertion of oxygen group in PP chain. The interface adhesion properties
of the mPP/KF/PU composites were identified by SEM images of the fracture after the tension test.

Keywords: polypropylene/kenaf fiber felt, corona discharge, compatibilizer, polyurethane binder.
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Figure 1. Mechanical properties of PP/KF/PU composites.
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Figure 2. Preparation method and optical microscope images of PP/
KF/PU composites.
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Figure 3. DSC thermograms of PUs with various MDI:polyol ratios
at 150 °C.
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Figure 4. DSC thermograms of PU with various temperatures at 2:1
of MDI:polyol ratios.
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Table 1. Flexural Strengths of the PP/KF/PU Composites

Reaction Flexural strength
Temperature (°C) Time (sec) (MPa)
100 60 30.7
150 60 34.6
200 60 30.0
150 30 31.7
150 90 342
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Figure 5. FTIR spectra of the PP fiber as a function of discharge
time.
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Table 2. Densities and Strengths of the PP/KF/PU Composites
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Figure 7. SEM photos and EDS data of the PP fiber before (a); after
(b) treating three times by corona at 3.81 mm/s.
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Figure 8. Tensile strengths (TS) and Young’s moduli (YM) of the
PP/KF/PU composites.
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Physical property FELT/CA0 T-FELT/CAO FELT/CA3 T-FELT/CA3
Density (g/cm’) 0.630+8.17x107 0.651+6.71x107 0.628+4.42x107 0.612+3.89x107
Tensile strength (MPa) 17.124£2.22 26.34+0.45 29.35+0.71 30.63+0.78
Flexural strength (MPa) 35.56+1.36 34.15+0.84 28.07+4.35 28.54+0.97
Impact strength (J/m) 147.96+3.25 166.65+3.30 242.2246.54 322.51£17.76
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Figure 11. SEM photos of PP fiber for orignal (a); corona discharge
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