
 

Researchers aim to solve the rare earths
crisis
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Laura Lewis, Distinguished University Professor, Chemical Engineering,
conducts research in 476 Snell Engineering. Credit: Matthew
Modoono/Northeastern University

During a time of immense global uncertainty, managing supply chains
for critical materials has been a top priority for many governments and
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large organizations. But what happens when certain materials are
concentrated in the hands of one single nation—as most of the world's
rare earth metals are with China?

Rare earth elements are essential in manufacturing a range of high-tech
devices. In particular, they are used in the production of high-
performance magnets that are, themselves, fundamental components in a
whole host of technologies. For years, researchers have been searching
for new magnetic materials that can act as substitutes for the critically
scarce components.

Engineers at Northeastern now believe they can solve the puzzle, and
have patented a process to accelerate the creation of one such rare earth
magnet alternative—a mineral known as tetrataenite, whose magnetic
properties make it a leading candidate to replace magnets made of the
scarce material.

The problem is that tetrataenite isn't found in nature—at least, not on
Earth. It's only found in meteorites, says Laura Lewis, a university
distinguished professor of chemical engineering at Northeastern, who is
part of a team that is attempting to make tetrataenite in a lab in an effort
to uncover scalable solutions to the rare earths shortage.

To make the cosmic mineral requires manipulating the atomic structures
of its iron and nickel components by arranging them into a crystal
structure that resembles tetrataenite, speeding up a natural process that
would take millions of years on Earth, Lewis says.

"The iron and nickel atoms have to rearrange themselves. And nature
will do it, but it will take millions of years to do," she says. "So if we can
do it in industrially relevant time-scales, we will have a nice new addition
to the permanent magnet portfolio."
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https://iopscience.iop.org/article/10.1088/0953-8984/26/6/064213
https://phys.org/tags/magnetic+properties/
https://phys.org/tags/magnetic+properties/
https://phys.org/tags/crystal+structure/
https://phys.org/tags/crystal+structure/
https://phys.org/tags/natural+process/


 

Decoupling the scarce materials from magnet production not only
provides sorely needed supply chain relief—there simply aren't enough
magnets to meet the world's energy needs—but, Lewis says, it will help
"rebalance geopolitical tensions" by easing U.S. dependence on Chinese
rare earths. China controls close to 80% of the world's rare earths supply
.

But when it comes to these precious metals, scarcity alone doesn't tell the
whole story.

"It's beyond just scarcity," Lewis says. "Because the methods necessary
to process the ore that comes out of the earth are really environmentally
hazardous—I would say even damaging. And for many decades, China
not only has had a large supply of these rare earths, but the means and
will to produce them."

She says that while China has been using rare earths to meet the needs of
its own green revolution, its virtual monopoly presents an obstacle to
other nations looking to get their hands on the materials. According to
one estimate, global demand for these magnets is expected to reach $37
billion by 2027.

"Whatever they [the Chinese] do to meet their own needs is going to be
at the expense of whatever the rest of the world needs," Lewis says.

Far from your average refrigerator magnets, industrial permanent
magnets are used to transfer energy from mechanical to electrical
sources. The list of technologies that rely on magnetic flux (a technical
term describing the magnetic force exerted on a surface when a magnet
interacts with it) is virtually endless, from electrical cars and wind
turbines to computer hard drives, speakers and military radars, among
many others devices and applications.
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https://www.usgs.gov/centers/national-minerals-information-center/rare-earths-statistics-and-information
https://coe.northeastern.edu/news/creating-stable-non-critical-element-magnets/#_ga=2.96732255.1741251243.1666012546-667719433.1626785976
https://coe.northeastern.edu/news/creating-stable-non-critical-element-magnets/#_ga=2.96732255.1741251243.1666012546-667719433.1626785976
https://phys.org/tags/magnetic+flux/
https://phys.org/tags/magnetic+force/
https://phys.org/tags/wind+turbines/
https://phys.org/tags/wind+turbines/


 

"They're absolutely everywhere," Lewis says. "Once you start pulling
things apart, you're going to find them everywhere."

Lewis and her team are tasked with "discover[ing] nature's rules for
creation of competitive magnetic materials comprised of non-critical
elements." The team has been engaged in the research for several years
now, Lewis says, adding that they've arrived at "very promising results."

Lewis is also a delegate to two U.S. technical advisory groups
representing the American National Standards Institute in the
International Standards Organization. The advisory groups she
contributes to focus on managing the supply chains for critical elements
linked not just to rare earths, but also materials such as lithium that are
used in both household and industrial technologies.

"I've been meeting with my counterparts in China, Japan, Korea,
Australia, and Europe to figure out how to fix these supply chains,"
Lewis says.

Provided by Northeastern University

Citation: Researchers aim to solve the rare earths crisis (2022, October 18) retrieved 27 April
2024 from https://phys.org/news/2022-10-aim-rare-earths-crisis.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://phys.org/news/2022-10-aim-rare-earths-crisis.html
http://www.tcpdf.org

