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Fig. 1 Mechanism of uptake and utilization of nitrogen and phosphorus in wastewater by microalgae
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Fig. 2 Basic principle of producing bioenergy from microalgae
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Fig. 3 Key links for the sewage-microalga-biofuel coupling technology
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Recent advance on sewage-microalga-biofuel coupling technology
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Abstract: Water crisis and energy crisis are challenging the sustainable development of human society unprecedentedly. Microalgae
are featured by their eco-physiological functions and merits, and they can be used to purify sewage and produce biofuel. In this paper,
the removal of nitrogen and phosphorus in sewage by microalgae, its mechanism and affecting factor, the production of biofuel from
microalgae, accumulation of lipid and influencing factors are summarized. Besides, a coupling technology mediated by microalgae
for removing nitrogen and phosphorous in sewage and producing biofuels is proposed based on the unique feature of microalgae.
This coupling technology aims to provide nutrients by growing microalgae in sewage, hence to reduce the cost for the growth of
microalgae. In addition, this promising technology is low cost but efficient, which is necessary for co-solving the crisis water
shortage and energy depletion. After the core concepts and bases of the sewage-microalga-biofuel coupling technology are
introduced, several key processes involved in the technology such as screening of microalgae species, optimization of
photobioreactor, improvement of coupling system and exploitation of high-value intercellular substances are presented. Finally,
developmental tendency and perspective of the coupling technology are put forward. The sewage-microalga-biofuel coupling
technology is helpful in resolving the water crisis and energy crisis, which is significant in the sustainable development of society,
economy, resource and environment.
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