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Motivation

Rare Earth Elements (REES) are essential to rare earth permanent

magnets (REPM)
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» Consumer laptops and desktops assumed to have an 8-year

lifespan.

> Laptops assumed to have 2.5” HDDs which contain 2.5g of REPMs.
» Desktops assumed to have 3.5” HDDs, REPM linearly correlated to
when HDD was produced?3:
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Optimization Problem

projected price would have to be significantly higher than the base case for the process to

Aspen Plus model for the hydrometallurgical extraction process node*?. be profitable.

Conclusion

The optimal pathway was found to consist of shredding, copper nitrate dissolution, and

— Stage | oxalic acid precipitation. It never changed during any of the sensitivity analyses.
max z Net Present Val ue (NPV) » Results show that the venture considering HDDs from PCs is likely not profitable as there is
_ Fin a3 out not enough REPM available for recycling from EOL HDDs at the given projected REO prices.
S.t. Mass Balance Constraints L, Olfj;’” Lot » Expanding the plant to process multiple feedstocks or introducing multiple agents to handle
different processing steps may make the venture profitable.
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S| — | k=k » Utilize the Life Cycle Assessment (LCA) framework to consider environmental
Impacts in the objective function.
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Costing Constraints

» Disassembly stage: CAPEX
and OPEX calculated using
discrete units
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CAPEXj—qis. stagee = Y Units™* « CUP* sy,

OPEXj:diS. stage,k — Z U’Il?:tSj’k % YCUj’k * Yj k

» Rest of the stages:

- OPEX assumed to vary linearly with inlet flow

- CAPEX: plecewise linear

- Data from literature or Aspen Process Economic Analyzer

» Plant installed in 2024, operation runs from 2025 through 2038.

» REO prices were taken from literaturel®.
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