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Den här bilden 

används endast 

som förstasida i 

din presentation.

--------------
Inforutan syns inte i 

presentationsläge.
Microalgae-Driven Biomining for 

Sustainable Recovery of Rare Earth 
Elements (Lanthanides) from Mining 

Wastewaters
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The challenge
▪ Conventional rare earth element (REE, lanthanide) 

production relies on energy-intensive mining of primary ores.

▪ This approach lacks elemental selectivity and generates 

significant environmental impacts.

▪ In Sweden, mine wastewater and acid mine drainage (AMD) 

represent underutilized secondary resources containing 

dissolved rare earth elements.

▪ Sustainable and selective recovery strategies are required to 

meet global sustainability goals and support renewable 

energy technologies.
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Possible solution
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➢ Microalgae offer a potential green recovery pathway.

➢ These organisms can synthesize phosphate-rich intracellular granules capable of selectively 

sequestering rare earth elements from contaminated mine-water.

➢ This bio-based approach could enable sustainable REE recovery while simultaneously 

contributing to wastewater remediation. 

Synchrotron-based scanning transmission X-ray 
microspectroscopy (STXM)  

From Mining Wastewater

• Low REE (µg/L)

• Neutral pH/acidic

Microalgae Biosorption

• High surface area

• Carboxyl / Phosphate groups

• Strong REE³⁺ binding

• Works at pH 6–8 or >6

REE-Loaded Biomass

• Desorption (mild acid)

• REE recovery
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Acid mine drainage sludge

Lipids
Marine Oleaginous 

Thraustochytrids 

Fresh water Microalgae
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Step Ahead in Green Transition
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Thank You 
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