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Abstract
A simple preparation of functional nanoscale graphene oxide (GO) via synthetic route was done using modified Hummer’s Method whilst cellulose nanofiber from oil palm empty fruit bunch fiber was prepared using acid hydrolysis method. An active polylactide based nanocomposite film was prepared by incorporation of cellulose nanofiber (CNF), graphene oxide (GO) and essential oil (EO). In determining of factor influences the mechanical properties (tensile strength, elongation percentage and Young’s modulus), the response surface methodology (RSM) Box Behnken Design (BBD) were used. The factors considered were the ratio (wt.%) of GO and CNF as an additive and 5 wt.% of EO was set as minimum. The mechanical properties that interpreted as tensile strength, percent elongation and Young’s modulus were the response variables investigated. The ratio of EO wt.% (C) is found to be the most significant factor that influences the tensile strength of the nanocomposite. In the case of elongation percentage (%E) the percentage of cellulose nanofiber CNF (A) gave the most significant effect, where in Young’s modulus, EO wt.% (C) is the most significant effect, followed by wt.% of GO (B). Validation of optimization by carrying out the confirmation run high degree of prognostic ability of response surface methodology. The results showed that the optimized formulation provided a mechanical strength (tensile strength, percentage elongation and Young’s Modulus) pattern that is similar to the predicted curve, which indicated that the optimal formulation could be obtained using RSM.
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Abstrak
Penyediaan sintetik serphihan nano grafin oksida telah dilakukan melalui kaedah terubahsuai Hummer. Selulosa nanofiber dari tandan kelapa sawit telah disediakan dengan menggunakan kaedah hidrolisis asid. Filem komposit aktif nano polilaktik disediakan melalui penggabungan selulosa nanofiber, grafin oksida dan minyak pati. Dalam mengenal pasti faktor nisbah bahan penambah ke atas sifat-sifat mekanik, reka bentuk eksperimen yang sistematik berdasarkan kaedah gerak balas permukaan (RSM), rekabentuk Box-Behnken (BBD) telah digunakan. Faktor yang dikaji adalah nisbah (wt.%) daripada GO dan nanofibril selulosa (CNF) sebagai bahan tambahan dan minimum berat 5 wt.% sebagai berat minyak pati (EO) telah ditetapkan. Sifat-sifat mekanik yang terdiri daripada kekuatan tegangan, peratus pemanjangan dan modulus Young’s adalah respon yang ditetapkan. Nisbah peratusan berat (wt.%) EO didapati menjadi faktor yang paling penting yang mempengaruhi kekuatan tegangan filem. Dalam kes peratusan pemanjangan (%E), CNF (A) didapati menjadi faktor utama yang mempegaruhi peratus pemanjangan, dimana dalam modulus Young’s, EO wt.% (C) menjadi faktor utama dituruti peratus GO (B). Pengesahan pengoptimuman dijalankan untuk menguji tahap kemampuan respon prognostik keadah gerak balas permukaan. Hasil kajian menunjukkan bahawa pengoptimaan untuk kekuatan mekanikal (kekuatan tegangan, peratus tegangan dan modulus Young's) menyerupai corak yang seperti diramalkan, menunjukkan bahawa pengoptimaan boleh didapati menggunakan RSM.

Kata kunci:  gentian nanosellulosa,  grafin oksida, sifat mekanikal, pembungkusan aktif, minyak pati
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