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Abstract

Presently, global warming is the most highlighted subjects in the environmental issues which relates closely to greenhouse gases (GHG) emissions. In 2007, the Intergovernmental Panel on Climate Change (IPCC) assigns only methane (CH4) emissions to wastewater treatment rather than GHG emissions specifically carbon dioxide (CO2) gas from the aerobic treatment processes. Focusing on the palm oil industry in Malaysia, the most commonly used treatment of palm oil mill effluent (POME) which is the conventional ponding system, has caused excessive generation of GHG such as CH4 and CO2 gases. To develop a novel, innovative and environmental-friendly mitigation method, this study explores into the possibility of growing the photosynthetic bacteria in the form of granules via the aerobic granulation process with potential applications in reducing CO2 gases. The cultivation of photosynthetic microbial granules was investigated using POME as the substrate in a sequencing batch reactor (SBR) system via the sequencing cycle of feeding, reacting, settling and decanting. Evidence of the formation of granule was based on microscopic examination of the morphological changes during the development of the granule in the SBR system over a period of 90 days. It shows changes from dispersed loose structure of the sludge merging into small flocs of irregular shapes and finally into dense and compact granular form. The granule was formed by applying an organic loading rate (OLR) at 2.75 kg COD/m3.day, hydraulic retention time (HRT) at 4 h and superficial air velocity of 2.07 cm/s. The biomass concentration began to decreased first (initial sludge biomass = 16750 mg/L) and then increased steadily to a constant value of 32000 mg/L after 90 days. Besides, the results also demonstrated a good accumulation of biomass as the settleability between raw sludge and granule increased from 0.03 cm/s to 0.94 cm/s. The maximum settling velocity obtained in the reactor was approximately 2.0 cm/s.
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