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Abstract
In this work one step activation was introduced to potassium hydroxide (KOH) modified palm kernel shells. Various concentration of potassium hydroxide was used to activate and impregnate palm kernel shell before calcined at 600 oC for 2 hours. All the prepared samples were characterized using Fourier Transform Infrared spectroscopy (FTIR), Nitrogen Adsorption Analysis and Field Emission Scanning Electron Microscope (FESEM), respectively. The basicity and basic strength of the prepared samples were determined using back titration methods. Following the preparation, the samples were used as base heterogeneous catalyst in palm oil transesterification reaction using dimethyl carbonate (DMC). Analysis of the products were performed using Gas Chromatography-Flame Ionization Detector (GC-FID) while to check the possibility of leaching, that is the presence of potassium in the biodiesel X-ray Fluorescence (XRF) spectroscopy was used. FTIR analysis of the raw palm kernel shell showed the presence of various functional groups. However, after the activation most of the functional groups were eliminated. A high BET surface area of 1054 m2/g was obtained from 10% AC/K, while the BET surface area for 15%, 20% and 25% AC/K decreases. This study shows, as the percentage of one step activation potassium doped carbon increases, the basic strength increases and followed by the increase in biodiesel production with leaching free reaction. The percentage conversion of biodiesel for 10% AC/KOH, 15% AC/KOH, 20% AC/KOH and 25% AC/KOH calculated were 35%, 45%, 63% and 67%, respectively.

Keywords:  one step activation, dimethyl carbonate, biodiesel, leaching free

Abstrak
Dalam kajian ini pengaktifan satu langkah diperkenalkan dengan menggunakan kalium hidroksida (KOH) terubahsuai tempurung kelapa sawit. Pelbagai kepekatan kalium hidroksida digunakan bagi mengaktifkan dan menepukan tempurung kelapa sawit sebelum dikalsin pada 600 oC selama 2 jam. Kesemua sampel yang telah disediakan dianalisis mengunakan teknik spektroskopi Inframerah Transformasi Fourier (FTIR), Analisis Penjerapan Nitrogen dan Mikroskopi Medan Pancaran Imbasan Elektron (FESEM). Kebesan dan kekuatan bes sampel yang disediakan ditentukan melalui pentitratan kembali. Sampel yang telah disediakan digunakan sebagai pemangkin bes heterogen untuk transesterifikasi minyak kelapa sawit dengan dimetil karbonat (DMC). Hasil yang didapati dianalisis dengan menggunakan Gas Kromatografi – Pengesan Pengionan Nyala (GC-FID) manakala untuk mengkaji kemungkinan larut resap iaitu kehadiran kalium dalam biodiesel, spektroskopi sinar-X pendarflour (XRF) digunakan. Analisis FTIR tempurung kelapa sawit mentah menunjukkan kehadiran pelbagai kumpulan berfungsi. Walaubagaimanapun, selepas pengaktifan dan karbonisasi, kebanyakan kumpulan berfungsi ini telah disingkirkan. Luas permukaan BET yang tinggi iaitu 1054 m2/g telah diperolehi daripada 10% AC/KOH, manakala luas permukaan BET untuk 15%, 20% dan 25% AC/KOH menurun. Hasil kajian menunjukkan apabila peratus penepuan karbon dalam pengaktifan satu langkah oleh kalium meningkat, kekuatan bes turut meningkat diikuti oleh peningkatan hasil biodiesel dalam tindak balas bebas larut resap. Peratus penukaran biodiesel untuk 10% AC/K, 15% AC/K, 20% AC/K dan 25% AC/K adalah masing-masing 35%, 45%, 63% dan 67%.

Kata kunci:  pengaktifan satu langkah, dimetil karbonat, biodiesel, bebas larut resap
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