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Biodiesel production from Spirogyra sp. as renewable energy
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Abstract

Thailand's primary energy consumption mostly comes from fossil fuels which are imported from foreign
countries. Biodiesel is mostly produced from edible feedstock which affects food supplies and biodiesel prices.
This research studied biodiesel produced from Spirogyra sp. oil, which is extracted using hexane as a solvent.
From fresh algae, the yield of the extracted oil was 12%, which was 87% of the moisture content in the extracted
oil. The 6 fatty acids in this extracted oil are palmitoleic acid, heptadecanoic acid, stearic acid, oleic acid, linoleic
acid and alpha-linoleic acid. The extracted oil contains high amounts of free fatty acids (65.9%). Thus, a two-step
in situ process was used. This technique can reduce the high free fatty acid content in extracted oil. During the
first step, the free fatty acid content of extracted oil was reduced to 2.2% and was obtained in an hour at 60°C
using the 9:1 methanol to oil molar ratio and 1% w/w of oil of H,50,. Methyl ester was found at 32.4% and
triglycerides were found at 27.9%. In the second step, the alkali catalyzed transesterification using the methanol to
oil molar ratio of 6:1 and the catalyst to oil ratio of 0.55% w/w to produce biodiesel from the product of the first step
at 60°C. After the reaction, the amount of methyl ester increased up to 50% and the viscosity value was 3.94 Cst.
These results indicated that biodiesel can be produced from spirogyra sp. oil. In addition, algae can grow faster
and easier and have high productivity per area. Furthermore, the cultivation of algae can absorb CO,, which
reduces GHG emissions.
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