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Kesan Rawatan Permukaan Gentian Kenaf dan Zarah Nano Zink Oksida 

Terhadap Sifat Biokomposit Poliester Tak Tepu/Gentian Kenaf Biokomposit 

ABSTRAK 

Keperluan peningkatan bahan-bahan dengan ciri khas telah membawa kepada pelbagai 

jenis penemuan yang baru, antara bahan baru yang mempunyai ciri khas dan fungsi 

adalah bahan komposit. Oleh itu, kajian ini menyatakan rawatan permukaan zarah nano 

zink kedalam komposit poliester tak tepu/kenaf (UP/KF-ZnONPs). Komposit UP/KF-

ZnONPs telah direka menggunakan kaedah proses lapisan menggunakan tangan. Pada 

awalnya, komposit poliester tak tepu/kenaf (UP/KF) mengandungi 1 hingga 4 lapisan 

gentian kenaf (bersamaan 10 hingga 40 peratus w/w% KF) telah disediakan untuk 

mengkaji kesan lapisan KF terhadap komposit UP. Komposit ini dibandingkan dengan 

sistem kawalan yang mengandungi poliester tak tepu (UP) sahaja. Sifat komposit ini telah 

dinilai dengan menggunakan sifat mekanikal (kekuatan tegangan, modulus tegangan, 

kekuatan lenturan, modulus lenturan dan pemanjangan pada takat putus), morfologi (SEM), 

struktur kimia (FTIR), sifat termal (TGA) dan ujian pengambilan air. Hal ini menunjukkan 

komposit dengan 4 lapisan KF mengandungi kekuatan tegangan yang tinggi berbanding 

lapisan yang lain. Hasil daripada ujian mekanikal, gentian kenaf dapat meningkatkan sifat 

mekanikal terhadap komposit. Selain itu, komposit UP/KF dapat meningkatkan 

kestabilan termal dengan penambahan lapisan KF dari 1 hingga 4 lapisan. Analisis SEM 

menunjukkan terdapat banyak gentian ditarik keluar melalui komposit daripada 1 lapisan 

ke 4 lapisan komposit gentian. Ujian pengambilan air mendedahkan bahawa pengambilan 

air bertambah dengan beban lapisan KF dan tempoh rendaman sehingga pengambilan air 

berkurangan hampir selepas 3 minggu dari tempoh ujian. Di samping itu, komposit ini 

didedahkan di luar selama 6 bulan berturut-turut dalam tempoh sebulan untuk mengkaji 

kesan cuaca dan keupayaan komposit untuk bertahan dengan keadaan cuaca. Sifat 

mekanikal (kekuatan tegangan, modulus tegangan, kekuatan lenturan, modulus lenturan 

dan pemanjangan pada takat putus) telah dikenalpasti. Tambahan pula, FTIR analisis 

spektrum dan TGA juga SEM telah dijalankan. Walaubagaimanapun, sifat mekanikal 

terhadap komposit semakin berkurang selepas bulan pertama didedankan kepada cuaca. 

Hasil daripada sifat mekanikal jelas menunjukkan gentian semulajadi dan kompositnya 

tidak berupaya untuk bertahan dalam keadaan alam sekitar kerana ianya mempunyai 

tahap kelembapan yang kurang, ketidak sesuaian dengan matrik polimer dan 

pengambilan air yang tinggi. Berdasarkan ciri-ciri pengambilan air yang tinggi (dimana 

telah disahkan oleh analisis FTIR), terdapat ruang kosong dan tidak melekat diantara 

gentian dan matrik dimana ia mengurangkan sifat mekanikal bagi komposit seperti 

kekuatan lenturan dan modulus lenturan, ia disokong oleh keputusan SEM. Bagi 

menyelesaikan masalah ini, penggabungan KF dengan ZnONPs telah dilakukan. KF telah 

dirawat dan dilaksanakan dengan menggunakan 5 jenis larutan ZnONPs, contohnya 1%, 

2%, 3%, 4%, dan 5 wt%. Sifat-sifat komposit UP/KF-ZnONPs telah dinilai dengan 

menggunakan sifat mekanikal (kekuatan tegangan, modulus tegangan, kekuatan lenturan, 

modulus lenturan dan pemanjangan pada takat putus), morfologi (SEM), struktur kimia 

(FTIR), sifat termal (TGA), pengukuran sudut hubungan dan ujian pengambilan air. 

Komposit UP/KF-ZnONPs dengan kandungan 2% ZnONPs mempunyai sifat mekanikal 
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yang amat stabil dengan sifat kekenyalan yang sederhana dibandingkan sistem ZnONPs. 

Dengan kehadiran ZnONPs didalam komposit ianya dapat disahkan oleh FTIR dan bagi 

keupayaan termal pula ia dapat ditingkatkan dengan penggabungan ZnONPs. 

Pengukuran sudut hubungan dengan menggunakan keupayaan penolakkan air 

menunjukkan KF menjadi lebih hidrofobik selepas rawatan permukaan dengan ZnONPs, 

ianya amat baik dalam mencapai prestasi yang tinggi bagi komposit untuk mengelakkan 

daripada degradasi komposit. 
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Effect of Surface treatment of Kenaf Fiber with Zinc Oxide Nanoparticles on the 

Properties of Unsaturated Polyester/Kenaf Fiber Biocomposites 

ABSTRACT 

Increasing need for materials with special features have brought various new inventions, 

one of the most promising hope for new material with special features and functionalities 

is composites materials. Thus, this study reports the surface treatment of zinc 

nanoparticles into kenaf/polyester polymer composite (UP/KF-ZnONPs). UP/KF-

ZnONPs composites were fabricated by using hand lay-up process. Initially, composites 

of unsaturated polyester/ kenaf (UP/KF) containing 1 layer up to 4 layers of kenaf fiber 

(equal to 10% up to 40% w/w% of KF) were prepared to study the effect of KF layers on 

UP composite. These composites were compared with a control system containing 

unsaturated polyester (UP) only. The properties of these composites were evaluated in 

term of mechanical properties (tensile strength, tensile modulus, flexural strength, 

flexural modulus and elongation at break), morphology (SEM), chemical structure 

(FTIR), thermal properties (TGA) and water uptake test. It was shown that the composite 

with 4 layers of KF showed the highest tensile strength as compared to that of other layers 

into the composites. The results of the mechanical tests suggest that kenaf fibers 

improved the mechanical properties of the composites. Moreover, the thermal stability of 

UP/KF composites was improved with increasing the layers of KF from 1 to 4 layers. 

SEM analysis showed that more fiber pull-outs are observed in higher loading of KF in 

composites from the 1 layer to 4 layers fiber composite. The water uptake test revealed 

the water uptake increased with increasing loading of KF layer and the period of 

immersion until it has been saturated almost after 3 weeks of the test period. In addition, 

these composites were exposed outdoor for consecutive six months with interval of 1 

month. To study the effect of weathering conditions and the capability of the composites 

to withstand weather conditions. The mechanical properties (tensile strength, tensile 

modulus, flexural strength, flexural modulus and elongation at break) were observed. In 

addition, FTIR spectra analysis and TGA as well as SEM were conducted. Unfortunately, 

the mechanical properties of the composites started to decrease constantly after the first 

month of exposure to weathering conditions. From the mechanical properties result 

obtained it clearly seen that natural fiber and their composites are not able to withstand 

the environmental condition because they have poor wettability, incompatibility with 

polymeric matrices and high water uptake. Due to the high water uptake properties 

(which was confirmed by FTIR analysis), there are formation of voids in interfacial 

adhesion between fiber and matrix which can reduce the mechanical properties of 

composite such as flexural strength or flexural modulus this clearly supported by SEM 

results. To overcome this problem, the surface treatment of KF with ZnONPs was carried 

out. KF was treated with 5 different percentage of ZnONPs, i.e. 1%, 2%, 3%, 4%, and 5 

wt%. The properties of UP/KF-ZnONPs composites were evaluated in term of 

mechanical properties (tensile strength, tensile modulus, flexural strength, flexural 

modulus and elongation at break), morphology (SEM), chemical structure (FTIR), 

thermal properties (TGA), contact angle measurement and water uptake test. UP/KF-

ZnONPs composites with 2% of ZnONPs had the most stable mechanical properties with 
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moderate elastic properties compared with that of the remaining ZnO NPs systems. The 

presence of ZnONPs in the composites was confirmed by FTIR analysis and the thermal 

stability was improved by ZnONPs surface treatment. The water repellant capability, 

which was confirmed by contact angle measurement that showed that KF became more 

hydrophobic after surface treatment with ZnONPs, is good enough to achieve the high 

performance of the composite to prevent the degradation of the composite. 
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