
Effects of Flue Gas on Fatty Acid Composition of Microalgae and Algal Biodiesel Properties
Merve Çelikkol, Sevil Yücel, Muharrem E. Boğoçlu
Yildiz Technical University, İstanbul, Turkey 

Atmospheric CO2, some industrial gases such as flue gas and CO2, in the form of soluble carbonates are general CO2, sources in microalgae growth. For high microalgal growth rates and for full-scale biodiesel production, atmospheric CO2 levels [0.0387% (v/v)] are not sufﬁcient. However, flue gases contain 5- 15% (v/v) CO2 and this level will provide sufﬁcient amounts of CO2, for large-scale production of microalgae and biodiesel. CO2 levels are important point in microalgae lipid and fatty acid composition.  Increasing the concentration of CO2 results in a lower pH that adversely affects the lipid accumulation in some species. Many algal oils contain abundant saturated fatty acids (SFA) and polyunsaturated fatty acids (PUFA); C16:0, C16:1, C18:0, C18:1, and C18:2. The amount of saturated fatty acids increased by increasing of flue gas containing CO2, The flue gas CO2, concentrations (5–20%) seemed to be good for the production of lower unsaturated fatty acids such as hexadecadienoic acid (16:2) and linoleic acid (18:2). Low CO2 concentration (0.03%) was good for the accumulation of saturated fatty acids such as palmitic acid (16:0), and short-chain fatty acids (14:0, 15:0) in some spices especially in S. obliquus. PUFA decreased in some microalgae spices as B.braunii which cultivated with flue gas containing 5.5 % CO2, compared to ambient air feeding.
The quality of biodiesel is considerably affected by the composition of the fatty acids in the biodiesel. SFA and PUFA are present in biodiesel derived from microalgae oil affect the cold flow properties and oxidative stability of biodiesel. SFA affect the flow properties of biodiesel in cold climates and PUFA lead to low oxidative stability during storage. In addition, high amounts of 18:1 and 18:2 may increase kinematic viscosity of biodiesel, and relatively low levels of PUFA can enhance oxidative stability Therefore CO2 concentration of flue-gas significantly affects the properties of biodiesel. This study aims to present a review of the published studies about the fatty acid composition of microalgae cultivated with flue gas and algal biodiesel properties.

