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ABSTRACT

Biocomposites were fabricated with biodegradable polymers and natural fibers. Biocomposites have
benefits of low cost, low density, and biodegradability over inorganic fiber composite, and give com-
parable strength properties. Hydrophobic polymer used for sizing in paper industry, AKD (Akenyl Keten
Dimer), was applied to natural fibers, red algae fibers (RAF) in this study, to make fiber surfaces more
compatible to hydrophobic nature of matrix polymers. Composites with RAF, kenaf, glass fibers, and
carbon fibers have been fabricated by a compression molding method and their thermo-mechanical prop-
erties have been studied. Also, the thermal dimensional stability test was done from at 30 to 100 C. The
storage moduli and the thermo-mechanical stabilities of polypropylene and poly lactic acid based bio-
composites were improved by reinforcing with the RAF and much more with AKD treated fibers.
Dimensional stability of biocomposite was also markedly improved by AKD pretrement on RAF.

Keywords: Red algae fiber, Biodegradable polymer, AKD (Alkenyl Keten Dimer), Dimensional
stability, Hydrophobic, Thermomechanical property.
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Table 1. Comparison of the properties of PP and PLA

Density Tensile strength MFI(melt flow index) Melting point thermostability
(g/cti) (kgf/em®) (g/10min) (C) (C)
PP 0.9 350 12 165 110
PLA 1.15 120~150 1~2 170 4~120
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Fig. 1. Compression molding process of PP and
PLA based Biocomposite.
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Table 2. Thermo-mechanical properties of natural and non-biodegradable fiber reinforced composites

FRP Storage modulus(GPa) Coefficient of thermal
(Fiber Reinforced Plastic) at 30°C expansion(CTE) at 100°C
PP matrix 1.69 223
Kenaf(1cm) 30%/PP 3.22 173
Kenaf(1mm) 30%/PP 3.18 230
Glass(1cm) 30%/PP 3.19 115
Glass(1mm) 30%/PP 2.89 141
Carbon(1cm) 30%/PP 4.14 116
Carbon(1mm) 30%/PP 4.02 155
RAF 30%/PP 1.99 140
RAF w/ AKD 30%/PP 2.49 97
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(a) Storage modulus

(b) Coefficient of thermal expansion

Fig. 2. Storage modulus (a) and coefficient of thermal expansion (b) of fiber reinforced PP composites
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(b) Storage moduli of RAF/PLA biocomposite
Fig. 3. Storage modulus of RAF/PP composite (a) and RAF/PLA biocomposite (b).
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