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Composites of high-density polyethylene and acetylated steam-exploded Acacia mangium
fibers (AAEF) were prepare using a heated 2 roll-mill, compression molded and tested for
tensile properties. AAEF did not adhere well with HDPE and had resulted in a decrease in
the tensile properties of the composites. Addition of maleated polyethylene, did not help in
improving the tensile strength particularly for composites filled with AAEF of higher weight
percent gain (WPG). However, a significant improvement in the property was observed
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when AEF was used instead of AAEF in the compatibilized composite systems. HDPE
AAEF composites were immersed in water at room temperature for 30 days and tested for
tensile properties after 2, 4, 6 and 30 days of immersion. All composites absorbed water
but the water uptake decreased with increasing weight percent gain (WPG) of AAEF.
Immersion time had negative effect on the tensile properties and the impact was lesser for
composites filled with AAEF of higher WPG. For compatibilized HDPE-AAEF composites
(filler content at 20 wt.%), the best is HDPE-AAEF 4.9 WPG-MAPE composite. The
composite showed the lowest uptake of water and the highest tensile properties after 30
days of water immersion.

Komposit polietilina berketumpatan tinggi (HDPE) terisi 'acetylated' gentian kayu Acacia
mangium terledak stim terekstrak alkali (AAEF) disediakan menggunakan penggiling
bergulung dua panas. Komposit dimampatkan menggunakan pengacuanan mampatan dan
diuji bagi sifat-sifat tensi\. AAEF tidak melekat dengan sempurna dengan HDPE. Ini
menyumbang kepada penurunan pada sifat-sifat tensil. Penambahan 'maleated
polyethylene, tidak membantu meningkatkan sifat kekuatan terutamanya kepada komposit
yang terisi AAEF pada 'weight percent gain' (WPG) yang tinggi. Walau bagaimanapun
peningkatan yang ketara sifat-sifat tensll diperolehi apabila AEF digunakan didalam sistem
komposit terserasi berbanding AAEF. Komposit HDPE-AAEF direndam dalam air pada
suhu bilik selama 30 hari dan diuji bagi sifat-sifat tensil selepas 2, 4, 6 dan 30 hari
rendaman. Semua komposit menyerap air tetapi kandungan serapan air berkurang dengan
peningkatan WPG bagi AAEF.Tempoh rendaman memberi kesan negatif kepada sifat
sifat tensi!. Kesan ini lebih nyata bagi komposit terisi AAEF pada WPG yang lebih tingg.
Untuk sistem komposit terserasi (kandungan pengisi 20 wt.%), komposit HDPE-AAEF 4.9
WPG-MAPE adalah yang terbaik kerana ia mempamerkan keserapan air yang terendah
dan sifat-sifat tensil yang paling tinggi selepas 30 hari rendaman.
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Figure 4.18 SEM micrographs .of(A) HDPE~AEF, (B) HDPE-AEF-MAPE, (Ci HDPE

AAEF 4.9 WPG-MAPE, (D) HDPE-AAEF 13. '7 WPG-MAPE, and (E) HDPE-AAEF 18.3

WPG-MAPE composites at a magnification of100 X

48

Figure 4.19 SEM micrographs of(A) HDPE~AEF-MAPE, (B) HDPE-AA EF 4.9 WPG-

MAPE, (C) HDPE-AAEF 13.7 WPG-MAPE,. and (D) HDPE-AAEF 18.3 WPG-MAPE

composites at a magnification of1000 X

Addition of MAPE to HDPE-AEF c·onlposite had resulted in a slight decrease in

modulus (Figure 4.20). HDPE-AAEF composites too experienced a decrease in the
I

property. This adverse effect is obvious for I-IDPE-AAEF 18.7 WPG-MAPE C0111posites.
~

The free unreacted MAPE (maleic anhydride grafted polyethylene; the based polylner has

lower molecular weight than HDPE) might act as a plasticizer for HDPE n1atrix.

As for elongation at break (Figure 4.21), an increase in the property is clear when

MAPE is added to HDPE-AAEF composites of increasing WPG of the fiber. Si111ilar to

modulus, the free unreacted MAPE might act a plasticizer to iInprove the property.
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