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Researchers at Penn State have developed a chemical-free oxidative precipitation technique for

recovery of Co, Mn, Ni, Cu, Ag, Pd, Bi, and Ta from aqueous streams. Available aqueous streams
for use in the process include alkaline mine seepage water, pregnant leaching solutions

acquired through electronic waste, recycled batteries and/or sludge, acid mine drainage (AMD),
and industrial wastewaters. Various ligands (OH", CO,*, NH**, SO,”, PO,”) and oxidants (Na,S,0,,
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KMnO,, 0,) were evaluated. Testing indicated that the (NH**)OH ligands provided the highest Other Researchers

recovery of Co and Mn (>98%) and grade for these elements (0.9% Co, 28% Mn). The oxidizer

0, resulted in the highest recovery (>98%) and grade (0.9% Co, 54.6% Mn). Based on these Originating College

encouraging results, a three-stage precipitation process was designed to selectively recover Co College of Earth and Mineral Sciences

and Mn while neutralizing the AMD to eliminate water pollution. Overall recoveries were > 95%
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e The developed ozone oxidative precipitation process for Co and Mn from aqueous streams
is chemical-free and capable of being performed over a wide pH range.

e Selective Co and Mn recovery without needing to adjust the pH of aqueous streams
minimizes critical metal recovery costs, mitigates adverse environmental effects, and can
be used on various waste feedstocks.

e The global Co market was valued at $8.7 billion in 2021 and is expected to reach $19.47
billion by 2030 at a CAGR of 9.3%.

e The global Mn market was valued at $22.1 billion in 2021 and is expected to reach $32.7
billion by 2030 at a CAGR of 5.02%.

Next Steps

Researchers are seeking licensing and research collaboration opportunities.
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the ingenious power of partnership

Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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