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Abstract: In this study, the effects of heat treatment on the physical properties of polypropylene (PP) composites with
bamboo fiber (BF) treated by silane coupling agent were investigated. The silane coupling agent was (3-mercap-
topropyl)trimethoxysilane (MRPS). Heat treatment (curing step) at 25, 80, 110, 130, 150, and 170 °C was applied to
induce chemical bonding between the hydroxyl group (-OH) present on the surface of BF and the hydroxyl group (-OH)
of the hydrolyzed silane. The chemical structures of BF were analyzed by FTIR and XPS. The thermal stability, tensile
and flexural strength were improved after applying heat treatment, and the optimum results were obtained when the heat

treatment temperature was the range of 110-130 °C.
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Figure 1. Chemical structure of (3-mercaptopropyl)trimethoxysilane
(MRPS).
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Figure 2. FTIR spectra of BFs treated by alkali, silane and heat.
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Figure 3. XPS spectra of silane and heat treated BFs.
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Table 1. Degradation Temperatures and Contact Angles of
PP/BF Composites

Contact angle

Sample Ty (CC)* ©
pure PP 328.2 90.1 (£2.90)
PP/untreBF_MRPS_ 25 °C 307.3 76.6 (£2.08)
PP/untreBF_MRPS 110 °C 303.4 82.2 (£1.19)
PP/untreBF_MRPS 170 °C 302.8 78.8 (£1.26)
PP/treBF_MRPS 25 °C 3143 79.5 (£0.94)
PP/treBF_MRPS 110 °C 310.7 85.5 (£1.62)
PP/TreBF_MRPS 170 °C 316.5 80.9 (£0.73)

*5 wt% weight loss temperature.
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Figure 8. SEM images for fractured surface of PP/BF composites.
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