What percentage of lithium ion batterie

Despite the smaller supply"
found that less than 1 percentof Lithi m-
of lead-acid batteries,which are most often u sed

Are lithium ion batteries recyclable?
The complexity of lithium ion batteries with varying active and inactive materia
desire to establish one robust recycling procedure for all kinds of Iit'hiu _
state of the art needs to be analyzed, improved, and adapted for the coming ce
components.

What is the target recycling rate for lithium ion batteries?

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.

Can a lithium-ion battery be recovered from a cathode?

"The method can be applied for recovering lithium from cathode materials of various chemical compositions
and, hence, for a large range of commercially available lithium-ion batteries," says Dr. Oleksandr Dolotko of
IAM-ESS and HIU, the first author of the publication.

Can Li ion batteries be recycled?

The recycling of Li ion batteries is an emerging fieldthat will likely undergo severe changes as the process
updates itself to fix the different challenges presented in this review. In the early stages due to the mix of
chemistries and traceability issues,hydro and pyrometallurgy offer the best routes for the recovery of the
metals of interest.

Where can | drop off a used lithium ion battery?

Instead,EPA recommends that all household lithium batteries be dropped off at battery collection
sites(e.g.,often located at electronics retailers) or household hazardous waste collection facilities for proper
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management. The EPA Used Lithium-lon Batteries web page offers resources to find a battery recycling
location near you.

critical materials recycling at scale and a full .
competitive value chain in the United States
Recycling of lithium-ion cells not only mitigates
materials scarcity and enhances environmental
sustainability, but also supports a more secure and
resilient, domestic . materials supply chain that is
circular in nature. For lithium-

3. Waste lithium-ion battery and pre-treatment 3.1
Waste lithium-ion batteries Research on lithium
recycling has focused mainly on discarded
lithium-ion batteries. Lithium-ion batteries function
by the movement of Li+ ions and electrons, and
they consist of an anode, cathode, electrolyte, and
separator. The cathode, depending on its
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Fig. 1 shows the percentage mass of various
components in a LIB. Of the main materials in a LIB,
[IJ ) J Retriev does not use liquid nitrogen in their
== lithium-ion battery recycling process (Coy, 2017,
Kelleher Environmental et al., 2019). Cryogenic
processing is considered a greater potential safety
risk than stabilisation by discharge as the
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This indicates an increase in the return volume of
3C-LIBs by more than 200 percent. The current
recycling capacities in Europe are around 120,000
t/a Valio, J.; Santasalo-Aarnio, A.; Reuter, M.;
Serna-Guerrero, R. A Critical Review of Lithium-lon
Battery Recycling Processes from a Circular
Economy Perspective. Batteries 2019, 5, 68

Lithium, which is the core material for the lithium-ion
battery industry, is now being extracted from natural
minerals and brines, but the processes are complex
and consume a large amount of energy. Despite
the growing attention and the development of
various lithium recycling technologies, less than 1
percent of lithium is recycled

Processes for dismantling and recycling lithium-ion
battery packs from scrap electric vehicles are
outlined. A study of 40 Ah lithium ion batteries at
zero percent state of charge as a

(C) 2025 Solar Energy Resources 3/10 Web: https://www.gebroedersducaat.nl



LITHIUM ION BATTERY RECYCLING SOLAR
PERCENTAGE

The Research and Markets report Lithium-ion
Battery Market: Trends, Opportunities, and
Competitive Analysis to 2030 says the lithium-ion
battery industry is on a significant upswing. The
industry is expected to jump to an estimated $340.4
billion by 2030, growth complemented by an
impressive compound annual growth rate (CAGR)
of 17.6% between

Yes, lithium batteries can be recycled under the
definition of solid waste recycling exclusion at 40
CFR 261.4(a)(24) and/or 40 CFR 261.4(a)(25) (for
recycling occurring domestically and after export,
respectively) as long as (1) both the state that the
batteries are generated in and the state in which the
recycling takes place have adopted

I don"t know, is the honest answer. In a 2023 paper
with colleagues, Hans estimated that globally, the
battery recycling rate was around 59%. That is the
share of batteries that reached the end-of-life that
were recycled. To be clear, | wouldn"t personally
cite a 59% recycling rate for lithium-ion batteries.
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Recyclates alone cannot meet resource needs for
battery production. Today's lithium-ion batteries
contain numerous valuable and sometimes critical
materials that make recycling particularly attractive.
for example, according to our calculations, 40
percent of the cobalt and more than 15 percent of
the lithium, nickel and copper required for

to recover lithium battery critical materials. ???
Launching a Lithium-lon Battery Recycling Prize to
incentivize American entrepreneurs to find
innovative solutions to solve current challenges
associated with collecting, storing, and transporting
discarded lithium ion batteries for eventual
recycling. This will be accomplished by a prize

2.1. Technology and chemistry aspects. By weight
percentage (g material/g battery), a typical
lithium-ion battery comprises about: 7% Co, 7% Li
(expressed as lithium carbonate equivalent, 1 g of
lithium =5.17 g LCE), 4% Ni, 5% Mn, 10% Cu, 15%
Al, 16% graphite, and 36% other materials ..

r" :I i L —__u Besides so called "calendar ageing", a lithium-ion
) ..ﬂ . B battery becomes ??27?
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When adding up the annual capacities of all the
lithium-ion battery recycling plants that were
operational by the end of 2022, we see that at least
105,150 tons of minerals can be recycled annually.
This is sufficient material to ???

EPA Lithium-lon Battery Disposal and Recycling
Workshop, Summary Report (pdf) (799.47 KB)
EPA-sponsored webinars on issues electronics
recyclers and Material Recovery Facilities (MRFS)
are experiencing from Li-ion batteries: "An
Introduction to Lithium Batteries and the Challenges
that they Pose to the Waste and Recycling
Industry.”

2 Maintaining 80 percent of the total usable capacity
and achieving a resting self-discharge rate of only
about 5 percent over a 24-hour period 5 Global
lithium-ion battery recycling market, BIS Research
(April 2020) 6,7 Battery recycling industry insights.
Battery Recycling and Second Life

(C) 2025 Solar Energy Resources 6/10 Web: https://www.gebroedersducaat.nl



LITHIUM ION BATTERY RECYCLING  ge)LAR
PERCENTAGE

@

WORKING PRINCIPLE

|1

H |

(C) 2025 Solar Energy Resources

According to Yang et al. (2018), there are about
230,000 Mt of Li dissolved in the seawater and it is
present in the Earth's crust at between 20 and 70
ppm by weight, mainly in igneous granite rocks.New
clays like hectorite resources are rare. This creates
a significant problem for scientists to develop novel
approaches for efficient extraction processes from
277

Despite the smaller supply of lithium, a study earlier
this year in the Journal of the Indian Institute of
Science found that less than 1 percent of
Lithium-ion batteries get recycled in the US

Lithium-ion batteries have become a crucial part of
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
critical supply chain. However, few review articles
have been ??2?
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Recycling capacities for lithium-ion batteries in
s st Europe will increase to 330,000 tonnes per year by
M,m : 2026. European companies dominate battery
recycling competition in the EU - but Asian players
are catching up. Currently, around 40 percent of
spoke capacities in Europe are provided by Asian
and American companies (Figure 3).

Today, only 5% of the world's lithium-ion batteries

are thought to be recycled across the globe, with

dramatic environmental and financial implications

for the projected 8 million tons of waste. While the

challenges of recycling will range from financial, to

- policy-making, this white paper dives deep into the
scientific challenges and the

1-3MWh
.

The lithium-ion battery value chain is set to grow by
over 30 percent annually from 2022-2030, in line
with the rapid uptake of electric vehicles and other
clean energy technologies. The scaling of the value
chain calls for a dramatic increase in the production,

refining and recycling of key minerals, but more
importantly, it must take place
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Figure 11 (a) Global lithium-ion battery market share
by chemistry. (b) The material composition weight
percentage breakdown of NCA and NCM lithium-ion
batteries. Plotted based on data from reference [63].
.. 23 Figure 12.

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

Finding scalable lithium-ion battery recycling
processes is important as gigawatt hours of
batteries are deployed in electric vehicles.
Governing bodies have taken notice and have
begun to enact
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Despite the smaller supply of lithium, a study earlier
this year in the Journal of the Indian Institute of
Science found that less than 1 percent of
Lithium-ion batteries get recycled in

Nowadays, lithium-ion battery recycling exists, but
not nearly on the scale and at the efficiency we
need it to as batteries become more and more
popular. Find out what solar + batteries cost in your
area in 2024. This leads to more than 90 percent of
all lead-acid batteries being recycled today.
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