Can lithium-ion batteries be recycled?

Cr|t|caI Rewew and AnaIyS|s on the Recy n
Why is lithium-ion battery recycling important?
Lithium-ion battery (LIB) recycling is critical given the continued electrlflcatlon_ _
generation of spent LIBs. However,industrial-level recycling is hampe =d by a variety
large-scale recycling difficult while maintaining economic viability.

What is the target recycling rate for lithium ion batteries? %ﬂ

New targets for recycling efficiencies are 65% for LIBs and 75% for Pb-acid batteries by 2025.
Moreover,target material recovery rates of 95 % for cobalt,95% for copper,95% for lead,95% for nickel,and
70%for lithium by 2030 have been defined.

What percentage of Li-ion batteries are recycled?

30-40%: The percentage of a Li-ion battery's weight that comes from valuable cathode material &It;5%: The
percentage of Li-ion batteries that are recycled currently ~100%: The percentage of the lead in common
lead-acid car batteries that gets recycled into new batteries ~$70 billion: The value of the Li-ion battery
market projected for 2022

Can lithium iron phosphate batteries be recycled?

Hydrometallurgical,pyrometallurgical,and direct recyclingconsidering battery residual values are evaluated at
the end-of-life stage. For the optimized pathway,lithium iron phosphate (LFP) batteries improve profits by
58% and reduce emissions by 18% compared to hydrometallurgical recycling without reuse.

How much of Australia's lithium-ion battery waste is recycled?

Currently,only 3%of Australia's lithium-ion battery waste is recycled. Our researchers are working with

industry to better understand battery components for use in new products and how to give existing batteries a
second life.
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Lithium batteries, essential for various technologies,
have a recycling rate of only 1%, significantly lower
than the 99% rate of lead-acid batteries and falling
short of the UN's Sustainable Development Goals.
Current Environmental, Social, and Governance
(ESG) policies are flawed, with CEOs prioritizing

lithium mining over recycling, disrupting the circular
??7?

In this review, we systematically summarize and
assess LIBs recycling from the perspectives of
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On 1 September 2020, Tesla launched a spent
battery recycling business in China, promising that
scrapped lithium-ion batteries would be disposed of
and processed by qualified professionals in
designated professional recycling factories instead
of landfills . Tesla noted that extending the life of the
battery pack is a priority over recycling.
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The lithium-ion battery market is increasing
exponentially, going from $12 billion USD in 2011 to
$50 billion USD in 2020 [].Estimates now forecast
an increase to $77 billion USD by 2024 [].Data from
the International Energy Agency shows a sixfold
increase in lithium-ion battery production between
2016 and 2022 [] (Fig. 1).Therefore, combined with
estimates from ???

Battery recycling is a recycling activity that aims to
reduce the number of batteries being disposed as
municipal solid waste.Batteries contain a number of
heavy metals and toxic chemicals and disposing of
them by the same process as regular household
waste has raised concerns over soil contamination
and water pollution. [1] While reducing the amount
of pollutants being released ???

Lithium-ion batteries (LIBs) have become
increasingly significant as an energy storage
technology since their introduction to the market in
the early 1990s, owing to their high energy density
[].Today, LIB technology is based on the so-called
"intercalation chemistry”, the key to their success,
with both the cathode and anode materials
characterized by a peculiar ???
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The overuse and exploitation of fossil fuels has
triggered the energy crisis and caused tremendous
issues for the society. Lithium-ion batteries (LIBS),
as one of the most important renewable energy
storage technologies, have experienced booming
progress, especially with the drastic growth of

electric vehicles.

Improving the "recycling technology" of lithium ion
batteries is a continuous effort and recycling is far
from maturity today. The complexity of lithium ion
batteries with varying active and inactive ???

There are three major methods that can be used to
recycle used LIBs. (1) Direct recycling preserves the
cathode material for use in LIBs by disassembling
the batteries and physically separating the battery
compone (2) Pyrometallurgical methods use thermal
energy (often provided by combustion of the battery
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Almost every player in European battery recycling is
planning to set up several sites for its recycling
activities. Recycling capacities for lithium-ion
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batteries in Europe will increase to 330,000 tonnes
per year by 2026. Information on the capacity of ???

The increasing lithium-ion battery production calls
for profitable and ecologically benign technologies
for their recycling. Unfortunately, all used recycling
technologies are always associated

v/ /(L L]

Safe recycling of lithium-ion batteries at the end of
their lives conserves the critical minerals and other
valuable materials that are used in batteries and is a
more sustainable approach than disposal. Although
there is not one path that all batteries take at the

end of their lives, lithium-ion battery recycling
usually follows a similar
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While it is often stated only 5% of lithium-ion
batteries are recycled, a review of research into the
second life and recycling of lithium-ion batteries
suggests that is a gross understatement. A

The lithium-ion battery (LIB) is the leapfrog
technology for powering portable electrical devices
and robust utilities such as drivetrains. LIB is one of
the most prominent success stories of modern
battery electrochemistry in the last two decades
since its advent by Sony in 1990 [[1], [2], [3]].LIBs
offer some of the best options for electrical energy
storage for high ???

The resulting need for high-quality raw materials,
such as cobalt, lithium, and graphite that are
classified as critical raw materials (CRMs) by the
European Commission (2020b), highlights the
importance to pursue an efficient recycling strategy
to ensure future raw material supplies through, in
the best case, closed loop recycling in terms of a
functioning ???
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lithium???ion battery recycling . and reuse in 2020.
CURRENT STATUS, GAP ANALYSIS AND
INDUSTRY PERSPECTIVES. Produced for the
Future Battery Industries CRC. battery translating
to $603 million to $3.1 billion due to the poor LIB
collection rates, offshore recycling and landfilling of
the LIB battery waste.

Furthermore, it prescribes minimum recycling rates
for the individual battery materials, which will be
further tightened over time. It also prescribes
minimum values for the use of recyclates in the
production of new batteries. Recycling of lithium-ion
batteries will increase strongly in Europe. Online in
Internet; URL: https://

In the lithium-ion battery industry and innovation
space, the government and the public desire to
improve environmental, sustainability and
governance (ESG) within the battery value chain.
the recent EPA national recycling plan will seek an
overall recycling rate of 50% by 2030(EPA, 2021).
Whereas the EU rule will r. top of page. Thank you
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Lithium-ion battery (LIB) waste management is an
integral part of the LIB circular economy. LIB
refurbishing & repurposing and recycling can
increase the useful life of LIBs and constituent

The recycling rate of lithium-ion batteries is still low
at under 5%, however. The main reasons for this
are cost and the complexity of recycling methods.
Three major methods are used to recycle lithium-ion
batteries. Direct recycling, pyrometallurgy, and
hydrometallurgy. Each method has advantages and
disadvantages in terms of labor, cost, and

Recycling of cathode active materials from spent
lithium ion batteries (LIBs) by using calcination and
solvent dissolution methods is reported in this work.
The recycled material purity and good morphology
play major roles in enhancing the material
efficiency. LIBs were recycled by an effective
recycling process, and the morphology and
structure of the cathode ???
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This article provides an overview of statistics on
sales, collection and recycling of batteries and
accumulators in the European Union and the EU
Member States.. The overall objective of the
Batteries Directive (Directive 2006/66/EC on
portable batteries and accumulators) is to minimise
the negative impact of batteries and accumulators
on the environment, ???

Lithium-ion batteries have become a crucial part of
e — the energy supply chain for transportation (in

electric vehicles) and renewable energy storage
systems. Recycling is considered one of the most
effective ways for recovering the materials for spent
; . LIB streams and circulating the material in the
i Ej = - critical supply chain. However, few review articles

L g" - 'W have been ???

Lithium-ion batteries (LIBS) pose a significant threat
to the environment due to hazardous heavy metals
in large percentages. That is why a great deal of
attention has been paid to recycling of LIBs to
protect the environment and conserve the

resources. India is the world's second-most
populated country, with 1.37 billion inhabitants in
2019, and is anticipated to grow ???
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The European Union's Battery Regulation will
support the development of a sustainable and
competitive battery supply chain and will incentivize
domestic recycling of lithium-ion batteries. As such,
recycling efficiency targets and recovery rate targets
are critical levers in the EU's toolbox to create a
circular battery supply chain and to

Li-battery demand will significantly increase by
2030. There will be serious Li shortages in the
2030s. Fig. 1 (c) presents Li mega factory growth
rate between 2014 and 2030. There is 151
operating battery factory by the end of 2021 and
225 battery factories planned for 2030. 225 mega
factories (4.2 TWh) operating at 100% capacity will
need
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The importance of design in lithium ion battery
recycling ??7? a critical review?? . Dana L.
Thompson ab, Jennifer M. Hartley ab, Simon M.
Lambert bc, Muez Shiref be, Gavin D. J. Harper db,
Emma Kendrick db, Paul Anderson be, Karl S.
Ryder ab, Linda Gaines f and Andrew P. Abbott * ab
a School of Chemistry, University of Leicester,
Leicester, LE1 7RH, UK.
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To assess the present state-of-knowledge on the
recycling of spent LIBs, a thorough literature search
was done in the scientific database (Scopus) using
different combinations of keywords in the Scopus
search engine together with "spent lithium-ion
batteries" namely "direct recycling",

"pyrometallurgy”, "hydrometallurgy

Lithium-ion battery (LIB) The amount of lithium-ion
batteries (LIBs) in their "end of life" (EoL) will In the
course of the overall recycling rates of up to more
than 70% to be achieved, the recovery of the anode
material will also become increasingly important.
Material: 72% Manufacturing: 19%

European —
Warehouse

| [

(C) 2025 Solar Energy Resources 11/11 Web: https://www.gebroedersducaat.nl



