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(PLA)E 783 F24 (filler) 2= AYE A+ (kenaf fiber) & AFE3FAT) 3 A9 182} Alo] o] AM A
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ABSTRACT : Eco-friendly materials or bio-composites were made with poly(lactic acid) (PLA) as matrix polymer and
kenaf fibers as filler. Also, acetylated kenaf fibers and compatibilizer were adopted in order to improve the interfacial
adhesion between fiber and polymer. In this study, the effect of chemical modification and compatibilizer on the mechan-
ical-viscoelastic and morphology properties of the bio-composites was discussed. The hydrophobic fibers by acetylation
were known to show better interfacial bonding with the matrix polymer and resulted in improved performance and morphology.
Viscoelastic property and glass transition temperature, however, were not nearly enhanced.
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Table 1. Properties of Poly(lactic acid) (PLA)

Tn (C) T, ()

Specific gravity

Melt index (g/min) Clarity

PLA 140~152 56.7~57.9

1.24 4~8

Transparent
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Table 2. Ratio of Poly(lactic acid) (PLA) to Kenaf Fibers in
Manufacturing Bio-composites (unit: wt %)

Blend ratio of PLA and kenaf fibers (wt %)

PLA 100 90 80 70 60
Natural fiber
(kenaf) 0 10 20 30 40

Table 3. Ratio of Compatibilizer and Acetylated Kenaf Fibers
in Composites

Samples Basgd Remfor.cmg Compatibilizer
materials materials
PLA PLA (100%)
Untreated
PLA/kenaf PLA (70%) Kenaf fiber
(30%)
Untreated
PLA/kenaf/ o\~ (7004)  Kenaf fiber MAPLA (2phr)
MAPLA .
(30%)
Acetylated
P LA/E‘;fgclated PLA (70%)  Kenaf fiber
(30%)
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Tek Co., Korea)&
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+=%33 7] (injection molding machine, Bau
& Agg AlEo Rz AZE A oju &
Ex% Y 175 TR 2Assich
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O:

s

Wi 3mm, G:9mm, L:12mm, D:25mm
Lo:63mm, Wo: 10mm, R: 6mm, T:3mm

(a) Dimensions of tensile test specimen (ASTM D 638-10)

L.
l

Lo — S le—

L5:63.522.0 mm, Wy:12.7£0.2 mm, T:3 mm T
(b) Dimensions of flexural test specimen (ASTM D 790-10)
Figure 1. Dimensions of tensile and flexural test specimens.
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6.2 XZ(titration)
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Figure 2. Infrared spectroscopy of dried and acetylated kenaf

fibers.
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Figure 3. Water contact angle of acetylated kenaf fibers and un-
treated kenaf fibers.
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Figure 4. Tensile strength of bio-composites by contents of kenaf
fibers.
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Figure 5. Comparison of tensile strength by compatibilizer or
acetylation.
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Figure 8. Stress-strain curves after addition of compatibilizer or
acetylation.
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Figure 9. Comparison of flexural strength by compatibilizer or
acetylation.
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Figure 10. Stress-strain curves after addition of compatibilizer or
acetylation.
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(d) PLA/kenaf/ MAPLA (70 30: 2phr) X 2,500

(e) PLA/acetylated kenaf (70: 30) X150
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(f) PLA/acetylated kenaf (70:30) X 35,000

Figure 11. FE-SEM micrographs of tensile fractured surface of PLA/kenaf (70:30), PLA/kenaf/MAPLA (70:30:2phr), and PLA/acety-
lated kenaf (70:30).
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Figure 12. Storage modulus (E’) of kenaf, kenaf/MAPLA or ace-
tylated kenaf filled PLA bio-composites.
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Figure 13. Tan J of kenaf, kenaf/MAPLA or acetylated kenaf
filled PLA bio-composites.
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