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Abstract

Background: The utilization of microalgae for the purposes of pollutant removal,
wastewater treatment, and nutrient recovery aligns with the fundamental principles
of the circular bioeconomy. These principles prioritize the transformation of waste
materials into valuable products, while simultaneously safeguarding ecological
systems. The integration of microalgae culture and wastewater purification
techniques is a novel and promising strategy for addressing the challenges posed by
environmental consequences, energy resource depletion, and water constraints.
Methods: Microalgae photo-bioreactors (PBR) and membrane photobioreactors
(MPBR) for wastewater cleanup involved in nutrient removal, particularly nitrogen
and phosphorus. By utilizing microalgae for wastewater treatment, this approach
offers the dual benefit of efficiently remediating wastewater while also yielding
valuable biomass as a product. This combination presents an environmentally
friendly and sustainable strategy for addressing both water quality issues and the
demand for renewable resources. Significant findings: This current review presents
microalgae remediation methods for heavy metals, focusing on phycoremediation
difficulties and possible solutions. Addressing these difficulties improves
phycoremediation efficiency, economic feasibility, sustainability, and environmental
friendliness. This review also discusses MPBR advances in nutrient recovery and
wastewater cleanup. This study investigates whether microalgae-based wastewater

treatment can efficiently manage high-nutrient effluents. © 2024
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