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Abstract
An understanding of the mechanism of chemical reactions is needed to optimize the reaction process and improve performance. The adsorption of reactant molecules, formation of reaction intermediates, and finally the distribution of products depend on the composition and surface structure of the catalyst. This research work deployed Fourier transform infrared (FTIR), high performance liquid chromatography (HPLC), and gas chromatography (GC) to identify the mechanism of Sm/Mn/Ru (60:35:5)/Al2O3 catalyst. The envisioned methanation reaction initially follows the Langmuir Hinselwood mechanism with the adsorption of CO2 and H2 gases on the catalyst surface. From the gaseous product, only methane peak was observed. Meanwhile, from the liquid product, methanol peak is observed at retention time 20 mins which accordance with standard methanol. Therefore, the final products acquired from the methanation reaction of  Sm/Mn/Ru (60:35:5)/Al2O3 catalyst are CH4, CH3OH and H2O. 
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Abstrak
Pemahaman kepada mekanisme tindak balas kimia adalah perlu untuk mengoptimumkan proses tindak balas dan meningkatkan prestasi. Penjerapan molekul reaktan, pembentukan perantaraan tindak balas, dan taburan produk pada asasnya bergantung kepada komposisi dan struktur permukaan pemangkin. Kerja penyelidikan ini menggunakan inframerah transformasi Fourier (FTIR), kromatografi cecair prestasi tinggi (HPLC), dan kromatografi gas (GC) untuk mengenal pasti mekanisma mangkin Sm/Mn/Ru (60:35:5)/Al2O3. Tindak balas metana yang dipostulatkan adalah mengikut mekanisma Langmuir Hinselwood yang pada mulanya melibatkan penjerapan gas CO2 dan H2 pada permukaan mangkin. Daripada produk gas, hanya puncak metana diperhatikan. Manakala, daripada produk cecair, puncak metanol diperhatikan pada minit ke 20 masa tahanan mengikut larutan piawai metanol. Oleh itu, produk akhir yang diperoleh daripada tindak balas metana mangkin Sm/Mn/Ru (60:35:5)/Al2O3 ialah CH4, CH3OH dan H2O.

Kata kunci:  metanasi, penghidrogenan, samarium oksida, pemangkin, mekanisma
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