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ABSTRACT

5373014063: Petroleum Technology Program
Pharawee Wibul: Life Cycle Assessment Study of Biofuel 
Production from Microalgae in Thailand: A Focus on Energy 
Efficiency and Global Warming Impact Reduction.
Thesis Advisors: Asst. Prof. Pomthong Malakul and Asst. Prof.
Manit Nithitanakul 115 pp.

Keywords: Life Cycle Assessment (LCA)/ Biodiesel/ Microalgae/ Net Energy
Ratio (NER)/ Global Warming Potential (GWP)/ Thailand

In this study, a life cycle assessment (LCA) technique based on ISO 14040 
series was performed to evaluate the biodiesel production from freshwater 
microalgae Scenedesmus armatus in terms of energy efficiency (Net Energy Ratio or 
NER) and environmental impact (Global Warming Potential or GWP). The system 
boundary covered the entire life cycle of microalgae-based biodiesel which was 
divided into four distinct steps: cultivation, harvesting, oil extraction, and 
transesterification. Based on a functional unit of 1 MJ biodiesel, NER was found to 
be 0.34 and 0.19 for mass allocation and energy allocation, respectively. This energy 
deficit (NER<1) for both allocation methods was due to high energy input required to 
culture microalgae. However, c c >2 uptake in biomass agriculture leads to better 
performance in global warming potential (GWP) when compared to conventional 
diesel and biodiesel produced from rapeseed and soybean. This is a result of the 
cultivation process in which microalgae can fix up to 25 % of net greenhouse gas 
emissions (kg CO2 equivalent). Sensitivity analysis showed that the allocation 
method had a significant influence on the life cycle energy and environmental 
performance of biodiesel production.
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