fhe Changing Face of
Battery Manufacturing
In North America

Battery technology starts and stops with the raw materials. North America is bypassing traditional suppliers to meet electrification requirements.

——

Automotive companies add “mining” to their growing field of interests in the

age of e-mobility

Matthew Jaster, Senior Editor

So much so that the current administration is doing its part to keep up with China in
the dramatic supply chain cold war taking place across the globe. We've all read and reread the headlines, electrification is imminent
for our carbon-neutral future—the path toward electrification, however, is quite complicated.

Steps involved in producing and using an EV battery fall into
four general categories, according to the Rocky Mountain
Institute (RMI).

Upstream: Mines extract raw materials; for batteries, these
raw materials typically contain lithium, cobalt, manganese,
nickel, and graphite.

Midstream: Processors and refiners purify the raw materials,
then use them to create cathode and anode active battery mate-
rials; commodities traders buy and sell raw materials to firms
that produce battery cells.

Downstream: Battery manufacturers assemble the battery
cells into modules and then pack and sell them to automak-
ers, who place the finished batteries in EVs. Some automak-
ers like Ford and Stellantis have formed partnerships with
battery manufacturers to produce their own batteries for the
vehicles they sell.
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End of Life: When batteries no longer serve their original
purpose, they can be reused or recycled.

RMI recently reported that China continues to dominate this
supply chain. As broader geopolitical issues affect economic
and trade relationships, the stability of the global supply chain
is increasingly at risk when extracting, refining, processing,
and assembling an outsized share of EV battery components
occurs in any single country.

Several critics have described American efforts to increase
domestic EV battery supply chain capacity as an attempt to “de-
couple” from China, which is an oversimplification. A more accu-
rate assessment is provided by US Trade Representative Katherine
Tai, who labels the current administration’s approach “de-risking”
As the market for EV batteries and other advanced energy tech-
nologies expands, there will be plenty of growth opportunities for
all producing nations, even as that production capacity diversifies.
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Case in point: The United States Geological Survey (USGS)
has spent recent years studying potential domestic resources
for the following minerals: aluminum, cobalt, graphite, lithium,
niobium, platinum group elements (PGE), rare earth elements,
tantalum, tin, titanium, and tungsten. The USGS has identi-
fied broad areas within the United States to target acquisition
of geologic mapping, geophysical data, and (or) detailed topo-
graphic information to aid research, mineral exploration, and
evaluation of mineral potential in these areas.

It is important to recognize that strengthening the EV bat-
tery supply chain is not a zero-sum game with winners and
losers. Creating a robust supply chain will benefit people
around the world by creating jobs and making it easier for con-
sumers to purchase EVs.

Developments in North America

Talon Metals Corp. submitted its Environmental Assessment
Worksheet (“EAW”) to the Minnesota Department of Natural
Resources to begin the State’s Environmental Impact Statement
scoping process for the Tamarack Nickel-Copper-Cobalt Project
(the “Tamarack Nickel Project”), a proposed small-footprint,
high-grade underground nickel mine that would be located near
the City of Tamarack in Aitkin County, Minnesota.

“Our team in Tamarack is excited to have reached the
milestone of submitting the initial worksheet form to begin
Minnesotas Environmental Review process, the starting point
for any project seeking a permit in the state,” said Henri van
Rooyen, CEO of Talon. He continued “We have worked very
hard and invested millions of dollars to understand the envi-
ronment and cultural resources in the area where we are
proposing the Tamarack Nickel Project outside the City of
Tamarack. Environmental data collection started in 2006 and
today includes data from the deep bedrock where the high-
grade nickel deposit is found, to the surface water in the gla-
cial till layer that contains wetlands, streams, rivers, lakes, and
homestead wells. This baseline data has helped the team to
design the proposed project to safeguard the environment.”

An update in July 2023 noted that the drill team at Tamarack
hit a new area of semi-massive nickel sulfide signaling that
there is more nickel left to find in America.

Reuters recently reported that lithium iron phosphate (LFP)
is gaining traction as the EV battery material of choice. The
popularity of this compound is due partly to environmental
and geopolitical concerns. But technological advances have
also reduced the performance gap with more widely used
materials such as nickel and cobalt.

LFP, embraced by EV industry leader Tesla two years ago,
has sparked new interest especially in the United States, where
a clutch of domestic and overseas manufacturers has pledged
more than $11 billion in new production facilities.

Toyota Motor and Hyundai Motor, have both recently
announced plans to equip their future vehicles with LFP batteries.

Michigan-based Our Next Energy—a proponent of LFP
according to founder and chief executive Mujeeb Ijaz—is build-
ing a $1.6 billion battery manufacturing complex in Van Buren
Township because the materials are more abundant and sustain-
able, with far less risk of fire. “We've also demonstrated that you
can match the range of cobalt cells with no compromise,” he said.
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The Southwest is home to several mines that are receiving a “second look” in
order to assess the availability of certain minerals for battery production.

More than 90 percent of LFP materials and components
still come from China, said battery expert Shirley Meng, a
University of Chicago professor, and head of Argonne National
Laboratory’s Collaborative Center for Energy Storage Science.

The rapidly increasing adoption of LFP by EV manufacturers
including Tesla and Hyundai suggests those companies “are not
ready to decouple from China," Meng said.

Earlier this year, Michael Matz wrote an article for Argonne
National Laboratory titled, “Investigating battery failure to engi-
neer better batteries” This study explored how a class of gemstone
materials could be a key ingredient in next-generation batter-
ies. The research team included the US Department of Energy’s
(DOE) Argonne National Laboratory, DOE’s Oak Ridge National
Laboratory, Princeton University and Purdue University. The
study used cutting-edge X-ray techniques at Argonne’s Advanced
Photon Source, a DOE Office of Science user facility.

Michigan Tech University has also been in the news this year
for transportation and sustainability endeavors.

“Michigan Tech is committed to advancing new technol-
ogy and sustainability solutions—in its work on campus at the
Keweenaw Research Center and Great Lakes Research Center,
in the Grand Traverse region with the Freshwater Research
and Innovation Center, and in Ann Arbor at the Michigan
Tech Research Institute. These impressive footprints strongly
position the University and its talent throughout the state. The
mobility industry provides an annual economic contribution
to the state of Michigan of over $300 billion. It is our signature
industry,” said Glenn Stevens Jr., executive director, MICHauto.

Early 2023, the DOE awarded grants to develop rapid car-
bon mineralization and critical mineral extraction technol-
ogy to 16 projects nationwide, totaling $39 million. Michigan
Tech’s project is the only one in the state of Michigan to receive
funding from Mining Innovations for Negative Emissions
Resource Recovery (MINER), a new initiative through the
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A copper mine located in British Columbia, Canada.

DOE’s Advanced Research Projects Agency-Energy (ARPA-E).
The MINER initiative funds technology research that increases
mineral yield, while decreasing required energy and subse-
quent emissions, to mine and extract energy-relevant minerals.
Michigan Tech’s project is titled “Energy Reduction and
Improved Critical Mineral Recovery from Low-Grade
Disseminated Sulfide Deposits and Mine Tailings.” It seeks to
permanently and cleanly mineralize and store carbon dioxide,
potentially enabling the mining industry in Michigan’s Upper
Peninsula and Minnesota to achieve net carbon zero while
extracting critical minerals from low-grade ores, said princi-
pal project investigator (PI) Lei Pan, an associate professor in
Michigan Tech’s Department of Chemical Engineering.

The American Three: Motors, Miners and E-Mobility
This focus on battery minerals has led GM, Ford and Stellantis
to partner with a variety of suppliers to support battery pro-
duction in North America.

Ford Motor aims to open a $3.5 billion LFP cell manufactur-
ing plant in western Michigan, leveraging technology licensed
from China’s CATL, the world’s largest EV battery maker. The
goal, Ford CEO Jim Farley said in a press release, is to lower
the automaker’s cell costs to less than $70 a kilowatt-hour, from
more than $100/kWh for current NCM cells.

Stellantis and Canada-based miner NioCorp Developments
Ltd (NB.TO) recently signed a supply deal for rare earth min-
erals critical to electrical vehicles. The preliminary agreement
establishes a 10-year offtake contract for minerals like neo-
dymium-praseodymium oxide, dysprosium oxide, and terbium
oxide that NioCorp aims to produce at its Elk Creek Critical
Minerals Project in southeast Nebraska.

General Motors and Element 25 Limited
announced an agreement for Element 25 to
supply up to 32,500 metric tons of manga-
nese sulfate annually to support the annual
production of more than 1 million GM EVs
in North America.

Under the agreement, GM will provide
Element 25 with an $85 million loan to
partially fund the construction of a new
facility in the state of Louisiana for pro-
duction of battery-grade manganese sul-
fate—a key component in lithium-ion bat-
tery cathodes—starting in 2025. Element
25 will produce manganese sulfate at the
facility by processing manganese con-
centrate from its mining operations in
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An abandoned mine in Michigan’s Upper Peninsula may still
hold raw materials for North America’s clean energy future.

-

Australia. It is expected to be the first facility of its kind in the
United States.

“GM is scaling EV production in North America well past 1
million units annually and our direct investments in battery raw
materials, processing and components for EVs are providing cer-
tainty of supply, favorable commercial terms and thousands of
new jobs, especially in the United States, Canada and free trade
agreement countries like Australia,” said Doug Parks, GM execu-
tive vice president, global product development, purchasing and
supply chain. "The facility E25 will build in Louisiana is signifi-
cant because it's expected be the first plant in the United States
to produce battery-grade manganese sulfate, a key component of
cathode active material which helps improve EV battery cell cost."

A Renewed Focus

Minerals for battery production exist here in North America
just as they do around the globe. Today;, it’s a question of build-
ing the production facilities, infrastructure, and supply chain
to onshore these processes here at home. According to the
International Energy Agency (IEA), mineral demand will likely
triple by 2040. The transportation industry can debate electric
vehicles, charging requirements, battery costs and regulations,
etc., but without the minerals to power these batteries it won’t
matter—North America’s clean energy ambitions will come
down to building (and digging) its own e-mobility roadmap.

Additional Resources
Interested in learning more about the mineral arms race?
Check out the following resources:

Ewing, J., Krauss, C., “Lithium Scarcity Pushes Carmakers
into the Mining Business,” The New York Times, July 2, 2023.

Bednarski, L., 2021, Lithium: The Global Race for Battery
Dominance and the New Energy Revolution.

Pitron, G., 2020, The Rare Metals War: The Dark Side of
Clean Energy and Digital Technologies.

Bridges, A., Mamula, N., 2018, Groundbreaking! America’s
New Quest for Mineral Independence.
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