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This study investigated the effectiveness of different coagulation and flocculation 

strategies to clarify sugarcane vinasse, aiming to produce a water source suitable for reuse, 

specifically for microalgae cultivation. Vinasse is a high-strength liquid waste 

characterized by an intense dark brown color and high organic load, which typically limits 

light penetration and inhibits biological processes. The clarification process compared the 

performance of a chemical coagulant, aluminum sulfate (Al2(SO4)3), against a natural, 

sustainable alternative, Moringa oleifera seed flour. The quality of the treated water was 

assessed through the reduction of turbidity and the removal of total phenolic compounds. 

Results indicated that the chemical coagulant Al2(SO4)3 was highly effective, achieving a 

turbidity removal of 98.4% and a 68% reduction in phenolic compounds at a concentration 

of 10 g L-1 and pH 7.0. In comparison, the natural coagulant M. oleifera achieved its best 

performance at a concentration of 2.0 g L-1 and pH 9.0, resulting in 91.3% turbidity removal 

and 52% phenolic compound reduction. Despite the high efficiency of the chemical 

treatment, the water clarified with M. oleifera demonstrated superior biological quality for 

subsequent reuse. Microalgae (Chlorella vulgaris) cultivation in the vinasse clarified with 

the natural coagulant showed a significantly higher growth rate (0.370 day-1) and biomass 

productivity (0.116 g L-1 day-1) compared to the chemically treated vinasse. These findings 

suggest that while chemical coagulants provide higher mechanical clarification, natural 

coagulants like M. oleifera produce treated water with lower toxicity and better nutrient 

availability, making it a more viable and sustainable strategy for water reuse in integrated 

bio-refinery systems. 
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