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Abstract
Interest in sustainable energy production is one of the most important resources in the development of 

technologies, and one of the promising sources is the use of microalgae as a raw material. These are obtained 

in nature, do not need good conditions to develop, occupy a small area for growth and replace the use of food 

products for the production of biofuel. However, one of the biggest hurdle is the biomass harvest and one of 

the innovative techniques being proposed is ozone-flotation. Flotation processes are influenced by the 

physical characteristics of bubbles and particles, and therefore it is necessary to investigate the size 

distribution of generated bubbles, their action in microalgal cells and the oxidation and release of proteins that 

act as biosurfactants. In this work the effect of ozone bubble size in a three-phase system (ozone – wastewater 

- microalgae) and size of microalgal particles separated by ozone-flotation were evaluated. Three ozone flows 

were used (0.2, 0.6 and 1 L/min). Best results were obtained with a flow of 0.6 L/min achieving 88.5% 

efficiency, increased biomass oxidation, destabilization of microalgal cells (zeta potential 3.17 mV), highest 

protein release (46.7 mg/L) and, a demonstrated efficiency of proteins in reducing bubble coalescence. 

Regarding the latter, no differences in size or distribution of the ozone bubbles were obtained between the 3 

evaluated heights of the column (bottom, middle and top). At this flow the mean bubble diameters were 

maintained at 1910, 2028 and 2071 μm for bottom, middle and top, respectively, with approximately 50% of 

the bubbles concentrated up to 2000 μm. In addition, due to the higher action of ozone with microalgal cells, 

smaller particle sizes in the column were found due to the oxidizing action of ozone.
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