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Abstract: To improve the mechanical properties of glass-fiber-reinforced polypropylene (PP) composites through inter-
facial adhesion control between the PP matrix and glass fiber, the surface of the glass fiber was modified with PP-graft-
maleic anhydride (MAPP). Surface modification of the glass fiber was carried out through the well-known hydrolysis-con-
densation reaction using 3-aminopropyltriethoxy silane, and then subsequently treated with MAPP to produce the desired
MAPP-anchored glass fiber (MAPP-a-GF). The glass-fiber-reinforced PP composites were prepared by typical melt-mixing
technique. The effect of chemical modification of the glass fiber surface on the mechanical properties of composites was
investigated. The resulting mechanical and morphological properties showed improved interfacial adhesion between the

MAPP-a-GF and PP matrix in the composites.
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Scheme 1. Preparation of MAPP-a-GF via a hydrolysis-condensation
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Results and Discussion
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Table 1. Atomic Concentrations (Atom %) of APS-GF and MAPP-
a-GF

C N o Si
APS-GF 334 6.6 40.7 19.3
MAPP-a-GF 65.8 0.3 24.1 9.8
Base(2)_pt1

Figure 1. SEM micrograph and EDX spectrum of the APS-GF (A, a) and MAPP-a-GF (B, b), respectively.
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Table 2. Melting Temperature and Recrystallization Temperature of pure PP and Glass-Fiber Reinforced Polypropylene Composites

PP PP/bare GF PP/bare GF PP/MAPP-a-GF PP/MAPP-a-GF
(10 wt.%) (20 wt.%) (10 wt.%) (20 wt.%)
Tc (°C) 108.9 110.5 110.7 111.1 111.9
Tm (°C) 165.2 162.9 160.7 161.9 161.2
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Figure 2. SEM micrographs of the impact fracture area of polypropylene composites reinforced with (A, a) 10 wt.% of bare GF, (B, b)
20 wt.% of bare GF, (C, c) 10 wt.% of MAPP-a-GF and (D, d) 20 wt.% of MAPP-a-GF.
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Figure 3. The tensile strength (A) and tensile modulus (B) of the

glass-fiber reinforced PP composites.
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