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Liquid transportation fuels from renewable resources are urgently needed. Biodiesel has been traditionally catalytically produced from vegetable oils. Algae, which are not competing with food supply, are an alternative lipid resource with high growing rate and oil content. In order to intensify algae processing to fuels, the two step extraction and transesterification process has been replaced by in situ transesterification, which has already been demonstrated at laboratory-scale. The aim of this work was to produce biodiesel via in situ transesterification of Chlorella, to characterize biodiesel and study for the first time its catalytic deoxygenation to green diesel chemically similar to conventional diesel over Pd/C catalysts. 
In situ transesterification of dry Chlorella algae was performed using different amounts of sulphuric acid as a catalyst in a batch reactor in a temperature range of 60 – 100°C. The density, viscosity, chemical composition, water and glycerol contents as well as oxidative stability of the produced biodiesel were determined. The catalytic (hydro) deoxygenation of biodiesel was performed in an autoclave over Pd/C catalyst at 290-310°C under the total pressure of 30 bars. The products were analyzed by GC and identified by GC-MS. 
The results revealed that the yield of biodiesel was 99% of the saponifiable lipid fraction corresponding 6.5 wt% fatty acid methyl esters from dry algae using 20 wt% H2SO4 as a catalyst after 4 h at 60°C with the molar ratio of methanol to lipid of 730:1. Biodiesel quality was in the required limits in all characteristics, except two fold too high water content, originating most probable from the high amount of free fatty acids (3.1 wt%) in the feed. Catalytic deoxygenation of biodiesel resulting in green diesel over Pd/C catalyst was also demonstrated. In the final work detailed characterization of Chlorella and biodiesel including sugar analysis, TEM, SEM, EDXA, TGA results as well as fatty acid profile will be presented.

