Using FTIR Spectroscopy for Assessment of pollutant removal from Palm Oil Mill Effluent (POME) and producing biodiesel by using microalgae
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Abstract
In tropical countries, the palm oil industry discharges a large amount of wastewater. The wastewater can serve as an economical nutrient source or substrate that can support the cultivation of microalgae. This study aimed to identify the local species of microalgae potentially existing in the industrial wastewater of palm oil mill effluent (POME). POME was selected as the key source of waste due to its higher potential in producing lipids from microalgae as biofuel substrate. A novel green microalgal strain was isolated from POME of Kahang-Johor west Palm Oil Mill in Malaysia and was identified as Chlamydomonas sp. and subsequently named Chlamydomonas sp. UTM 98 with Catalogue No. of KR349061. Therefore, this study emphasized the effectiveness of POME as the main carbon source to maintain the growth of microalgae and simultaneously to increase the lipid content. In this study, Fourier Transform Infrared spectroscopy (FTIR) and Gas Chromatography (GC-FID) were used to identify and quantify lipids in the freshwater microalgae. Cultivation of microalgae were initially carried out in 250-mL Erlenmeyer flask containing 100 mL medium at ± 30oC with continuous illumination (± 14 μmol-1 m-2 s-1) and up to 20 days of cultivations. FAMEs and samples were analysed via gas chromatography. The result showed that Chlamydomonas s.p “UTM 98” grown in the media of diluted POME exhibited a high potential of microalgae for biomass production and POME nutrients removal. Microalgae cultivation could be use in wastewater to purify water and produce energy. C.incerta could potentially reduce the high cost of nutrient removal during wastewater treatment.

