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Abstract

The present study was set to investigate the chemical structural group of different particle size of Oil palm frond (OPF) after mechanical and Ionic liquid (IL) pretreatment by FTIR analysis. The particle sizes range of biomass used were 0-75, 75-125, 125-180, 180-250 and 250-355 µm which were prepared through mechanical grinding process by using an analytical mill. IL used in this experiment was 1-ethyl-3-methylimidazolium chloride [EMIM][Ac] with two different concentration of 1M and 3M. Pretreatment by IL was done on BioshakeIQ for 3 hours at 800 rpm and 85 ˚C. The pretreated OPF was then analyzed using FTIR spectroscopy in order to evaluate the performance of mechanical grinding and IL pretreatment based on the change observed in chemical structure through functional group existed. It was found that after size reduction through grinding process, the spectra between all particle sizes obtained did not differ much except for particle size range of 75-125 µm. The particle size range showed on much characteristics of cellulose due to the broad peak within the 3600-3100 cm-1 which stand for O-H bonding. However, when the FTIR spectra were compared between before and after IL pretreatments, there were some different in peaks trend which explained there were some chemical structure changes within the OPF samples. There were some appearances and disappearances of certain peak were observed after the IL pretreatment especially the peak at band near 1700 cm-1 and 1550 cm-1.
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Abstrak

Kajian ini dijalankan untuk mempelajari kumpulan struktur kimia dari pelepah kelapa sawit (OPF) selepas pra-rawatan mekanikal dan cecair ionik (IL) dengan menggunakan analisis FTIR. Julat saiz zarah biomas yang digunakan adalah 0-75, 75-125, 125-180, 180-250 dan 250-355 μm yang disediakan melalui proses pengisaran mekanikal. IL yang digunakan dalam penyelidikan ini adalah 1-etil-3-methylimidazolium asetat [Emim][Ac] dengan dua kepekatan berbeza iaitu 1M dan 3M. Pra-rawatan dengan IL dilakukan menggunakan BioshakeIQ selama 3 jam pada 800 rpm dan 85˚C. Selepas pra-perawatan, OPF dianalisis menggunakan spektroskopi FTIR bagi menilai potensi pra-rawatan berdasarkan perubahan yang diperhatikan melalui kumpulan struktur kimia yang wujud sebleum dan selepas pra-rawatan. Berdasarkan keputusan selepas pengurangan saiz melalui proses pengisaran, spectrum dari analisis FTIR antara semua saiz zarah yang diperolehi tidak banyak berbeza kecuali saiz 75-125 μm. Saiz tersebut menunjukkan banyak ciri-ciri selulosa berbanding saiz lain berdasarkan puncak yang luas dalam lingkungan 3600-3100 cm-1 melibatkan ikatan OH. Apabila spektrum FTIR dibandingkan antara sebelum dan selepas pra-rawatan IL, perbezaan dapat dilihat antara puncak yang terbentuk di antara satu sama lain yang menjelaskan terdapatnya beberapa perubahan struktur kimia. Ada beberapa puncak yang sebelum dilakukan pra-rawatan menggunakan IL wujud tetapi, setelah pra-rawatan dijalankan hilang terutama yang terbentuk berhampiran 1700 cm-1 dan 1550 cm-1.
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