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Background

Value of precious
metals in E-waste
E-waste generated worldwide in 2022 Properly recycled dumped every year
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10 billion USD

Current E-waste recycling technology

Pyrometallurgy Hydrometallurgy

Associate techniques
d Electrowinning
d Chemical reduction

d Adsorption
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Goals of the project

- Develop porous organic polymer (POP)-based sorbents and membranes for efficient nhoble metal
capture from electronic waste (E-waste).

- Promote E-waste recycling, reduce E-waste disposal, conserve precious metal resources, and
advance the concept of “"urban mining.”

- Convert the recovered precious metals into efficient catalysts.

E-waste

Noble metal
recovery

Nobel metal enriched
CNF@POP nanopaper

Sustainable porous composites Noble metal recovery _

- O CNF@POP nanofiber CNF@POP nanopaper
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Results so far

Sustainable and effective sorbents
Bio-based POPs

Renewable resource Biomolecules Bio-based monomers Bio-based POP
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BioPOPs
R = H, OH, NO,, OMe, or Me

Pros

> Derived from sustainable
and abundant feedstock

> Cost-efficient

> Scalable

» Tunable surface chemistry

and porosity

Functionalized bio-based monomers
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Results so far
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Characterization of bio-based POPs
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Results so far Noble metal capture
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BioPOPs (R = H, OH, NO,, OMe, or Me)
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Results so far \
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Noble metal capture

Simulated metal leachate
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Results so far

Noble metal capture
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Results so far

Processing of bio-based POPs into membranes

@ Biobased monomers
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Cellulose nanofiber (CNF) CNF@POP SEM images of CNF@bio-POP nanopaper
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Freestanding CNF@bio-POP nanopaper
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Results so far

Scalable fabricaiton of freestanding porous organic polymer membranes
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Upcoming activities and next step

« Scale up the synthesis and engineering of porous organic polymers (POPSs).

« Evaluate the materials for the recovery of noble metals from various secondary waste
sources.

 Develop prototypes to advance the practical applications of POP materials in noble metal
recovery.

 Convert the recovered noble metals on POPs into high-value products.
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Mining innovation for a
sustainable future
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