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Abstract 
The main problem in biofuel production from microalgae is the large amount of water in feedstock. The excessive amount of water inhibits the conversion of lipid to biofuel. In some cases drying is used, but it is very energy intensive. Conversion processes combined with drying are not economically feasible. Drying has been estimated to account for up to 30% of the biodiesel production cost. Consequently, the direct use of wet microalgae without drying has been included as a basic operation for the economically viable production of biodiesel from microalgae. The purpose of this study is to investigate the effect of process variables on acid catalyzed transesterification such as molar ratio of alcohol to triglyceride, reaction temperature, catalyst amount, reaction time, and specifically feedstock water content. The amount of methanol consumption in the reactor has a direct effect on energy consumption in separation process, so the optimum amount of required methanol should be calculated precisely. Finding a proper theoretical modeling could be beneficial to the final optimization of effective variables. Theoretical modeling could be divided into two major parts: kinetic modeling (chemical reaction control) and two phase reaction modeling (chemical reaction and mass transfer control). The addition of 5% water reduces ester conversion to only 5.6% while the ester conversion without water is 95.1% at the same reaction conditions. Consequently, considering mass transfer and chemical reaction control at the same time in final modeling could result in more precise predication of triglyceride conversion. Although increasing the volume of methanol in this process could result in more biodiesel fuel, it is not proven that the excess amount of biodiesel will offset the cost of energy consumption in separation of methanol. This hypothesis could be evaluated by conducting a rigorous 


modeling and simulation. By considering the effects of methanol ratio in feedstock, moisture content, and other variables on final biodiesel yield in the reactor, optimum amount of methanol required for an economical process could be evaluated. 
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