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5. Production scrap accounts for three quarters of
all scrap battery supply

Production scrap currently accounts for 73% and end-of-life (EoL) 27% of all battery scrap. However, by
2031, EoL will take over as the main source of scrap when some of the EVs being made now are ready to be
recycled. By 2033, Fastmarkets forecasts Eol to account for 59% and production scrap for 41%.

In a well-established gigafactory, roughly 5% of cells, packs and batteries will not pass checks, whereas in
a new gigafactory this could be as high as 30%. These batteries will be immediately available for recycling
as preduction scrap. The lifespan of a mobile phone or laptop is a few years, while an EV could be 10-15

years. When these batteries reach the end of their lives, most of them will be collected and recycled as
Eol.

Scrap battery supply forecast =
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Battery Plant Scrap Rates Can Hit 90970 Ai
Ramp Up, But The Situation Is Improving '95%' I 24 LY ©HAl?

It can take a company years to make up for the massive costs of starting up a battery plant. 8BAR CENEr. 18
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+ As a battery production facility ramps up, scrap rates can reach upwards of 90%.
* All that scrap waste costs a producer a lot of money, which in some cases can take
four years to recoup.

« Much of that scrap waste is also hazardous, though there are a handful of companies
that will recycle it.

Launching a largescale, automated electric-vehicle battery plant is a costly affais, not least
because of the horrendous wastage that generally oceurs in the pilot production phrase.

Although the scrap rates ramp down fairly quickly, the discarded material can be a heavy cost

for companies in the early stages. And the scrap isn't just unfit for use—it’s hazardous waste

nichicon

that the companies spend millions getting to a recycler.

“What we're seeing, especially in first-year yields, is dismal, tiny. In some cases, just 10% to
20% of production is usable,” said Dz. Tal Sholklapper, a co-founder of the Voltaig startup,
which uses analytics to comb through data and advise battery companies on improving those
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=X Al =™ e Without recycling, valuable critical metals [JlKe[cR{eRETalel{l EM{(€IeTola N A [BAK=Te o] 5]
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A= LoE ZoS i US$ -3 ~ 3/Kg LR
S US$ 2.5/kWh

(B.M) (LME 50~60%)

25
28 Mine
[A)
we
=PSE US$ 7.6/kWh @  Refinery
Battery manufacturer

Ok

PCAM US$ 16.4/kWh AENEE 3 US$ 10~15/kg

> Recycler

23N US$30~70/kg MEMIZ=L=3x  US$15 ~ 30/kg
Landfill (various locations)
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Electrolyte Battery -
=
Recovery Shredding “ FfaunhOfilt'
() Y
Cathode, A ¥ _ - : ' e
Anode, and Metals : SATTERY TECHNOLOGIES MATERIALS
Se‘paratlon w The U.S. The Lithium-lon Battery Recycling Prize focuses on identifying innovative m
& solutions for collecting, sorting, storing, and transporting spent and discarded
oo lithium-ion batteries — from electric vehicle (EV), consumer electronics, industrial, et s
- and stationary applications — for eventual recycling and materials recovery.
CATHODE, .0 END-OF-LIFE r]
CARBON BLACK, %@ BATTERIES IJ R E C T The Battery Recycling Prize is a $5.5-million phased prize competition designed to
AND PVDF (] incentivize American entrepreneurs to develop and demonstrate processes that

when scaled, have the potential to profitably capture 90% of all discarded or spent
lithium-based batteries in the United States for eventual recovery of key materials
for re-introduction into the U.S. supply chain.

Carbon Black

AJCYCLINC

This Battery Recycling Prize is NOT for lead-acid batteries as currently a vast

Y o
aRnd PVDIF PN = B?Jne"y patl recycling supply chain collects, stores, transports, recycles, and re-introduces more
emova 4 g se than 99% of lead back into the lead-acid battery supply chain.
=
Relithiation o Battery
and Upcycling & Manufacturing
REJUVENATED
CATHODE s

Recycling materials back to their original purpose without destroying their
chemical structure.

Direct recycling is the recovery. regeneration, and reuse of battery compenents directly without breaking down the chemical
structure. As a method used to recycle lithium-ion batteries, direct recycling has generally been less studied than
hydrometallurgical or pyrometallurgical processes. ReCell s warking o drive the development of new technologies for direct
recycling and focuses an generating as much value as possible from the components inside of a battery. It is important to
design all down-stream pracessing and material recovery sequences in a way that preserves integrity, assures high salvage
rate, and yiekds high purity materials.

The research in this focus area centers around the following themes:

« Electrolyte Recovery: Investigate methods that allow the valuable lithium salts and organic electrolyte solvents to be
recavered from spent batterios.

Electrede Separation and Recovery: Separate mixtures of electrade materials using techniques based on tholr unique
properties, such as hydrophobicity, density, and magnetic susceptibity.
« Binder Removal: Datermine the most effective method ta remave the binder holding electrode particies togather with

minimal damage 1o the particles’ performance so that costly afler-treatment processes are not required

Cathode Rellthlation: Develop an energy-efficient process to directly regenerate cycled, degraded cathode active.

particles (LCO, LMO, NCM. NCA, and their mixtures) to revive their high electrachemical performance

Graphite Recovery: Recover and upcycle spent graphite anode malerial through surface purification, such that beneficial
SEI components are retained while performance-inhibiting species are selectively remaved,

Cathode Upcycling and Impurity Impact: Upgrade obsolete cathode chemistries to those the battery indusiry is currently
using. Understand how impurities generated during processing (e.g.. Cu. Al Fe, etc) impact material performance.

Conference on Battery Direct Recycling 2024
October 29-30, 2024
Congress Centrum Wuerzburg

Registration and
Call for Abstracts

Closing the Loop

Get registered for the conference
Deadline September 15, 2024

batteries, eritical raw materials (CRM]

REGISTRATION []

batteries

The Battery Recycling Prize Contests

irst launched

of $5.5 million in ca

Continuation
prizes and vouche

solutions

Breakthrough ($2.4M)

Track 1 ($1.2M)
New Competitors

Vi
Phase 1l Winning Teams
Up 1o 4 winning teams.

Track 2 ($1.2M,
erified Com,

Up to 6 winning teams.

)

petitors
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