Microalgae-Driven Biomining for
Sustainable Recovery of Rare Earth
Elements (Lanthanides) from Mining
Wastewaters
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~ PROBLEM
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.

» |[n Sweden, mine wastewater and acid mine drainage (AMD)
represent underutilized secondary resources containing
dissolved rare earth elements.

* High environmental impact
" €0, emissions and waste generation

= Sustainable and selective recovery strategies are required to Swedisi AMD contains dissotved REES

meet global sustainability goals and support renewable
energy technologies.
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High levels of critical raw materials in mining
waste from Bergslagen
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Rare earth element enriched birnessite in High levels of critical raw materials such as rare earth elements,
Water—bearmg fractures, the Ytterby mine, phosphorus and tungsten are found in old mining waste in
Sweden ¥ Bergslagen. This is shown by two new reports from the Geological

Survey of Sweden (SGU). The potential resources are far from
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sufficient to meet the needs of Europe’s industries but could still
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contribute to the supply of critical raw materials.
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Possible solution

» 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

From Mining Wastewater
* Low REE (ug/L)
» Neutral pH/acidic

Microalgae Biosorption
* High surface area
» Carboxyl / Phosphate groups
« Strong REE®* binding
» Works at pH 6-8 or >6

L

REE-Loaded Biomass
» Desorption (mild acid)
* REE recovery
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contributing to wastewater remediation.

_ SOLUTION _

% 4 Microalgae capture ;
« L) dissolved REEs :

w Bio-based, low-energy process
&

= sac REE recovery + water remediatlon

Synchrotro’n based scanning transm|SS|on X-ray

microspectroscopy (STXM




. 18-Jan2020 122558
Scan £l
Tic

11706
- 100 e 47929
Fresh water Microalgae
4 : o
L 628 a3 s . (oo L Es
% NG U 0 P U N o SN B
LS
Autotrophic Bioreactor
I < 2,0
1.8
. . N 16
Acid mine drainage sludge
1.4
1,2
310 I
0,8
0,6
0.4
0,2
0.0
Control -NoC Conditions BA12- NoC
MW Biomass ChloroA EChloro B Carotenoids

Marine Oleaginous
Thraustochytrids

LULEA TEKNISKA UNIVERSITET




Step Ahead in Green Transition
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Thank You
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