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Are lithium ion batteries toxic?

Some types of Lithium-ion batteries such as NMC contain metals such as nickel, manganese and cobalt,
which are toxic and can contaminate water supplies and ecosystems if they leach out of landfills.
Additionally, fires in landfills or battery-recycling facilities have been attributed to inappropriate disposal of
lithium-ion batteries.

Are lithium-ion batteries safe?

Here, we look at the environmental impacts of lithium-ion battery technology throughout its lifecycle and set

the record straight on safety and sustainability. Lithium-ion batteries offer a high energy density, long cycle
life, and relatively low self-discharge rate.
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Are lithium-ion batteries eco-friendly?

They recover valuable materials and reduce the environmental impact of battery disposal and the extraction
of raw materials. Ongoing research and development in the field of lithium-ion batteries aim to make them
more eco-friendly through cobalt reduction, energy-efficient production, and solid-state battery technology.

Are new batteries bad for the environment?

Researchers are working on new battery chemistries that replace cobalt and lithium with more common and

less toxic materials. But, if new batteries are less energy dense or more expensive than lithium, they could
end up having a negative effect on the environment overall.

Data collated from state fire departments indicate
[ 5 | that more than 450 fires across Australia have been
! ‘BEE | linked to lithium-ion batteries in the past 18
a monthsa??and the Australian Competition and
Consumer Commission (ACCC) a?|

Why Are Lithium-lon Batteries Dangerous in Water?
Lithium-ion batteries are composed of multiple cells
that contain highly reactive chemicals, including
lithium, cobalt, and nickel. These elements are
d— sealed in a protective casing that prevents exposure
to external elements, including moisture.

T Environmental and Health Hazards When lithium
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A 2019 study shows that 40% of the total climate
[~ - impact caused by the production of lithium-ion

- b
" f— h batteries comes from the mining process itself a?? a
A i S process that Hausfather views as problematic. "As

with any mining processes, there is disruption to the
landscape," states Hausfather. "There's emissions
associated with the processes of mining like CO2
emissions a?|

The fire started on May 15th in a lithium-ion battery
storage facility in Otay Mesa. The large number of
batteries in the huge warehouse raised the
possibility of a devastating, facility-wide

Rechargeable lithium-ion (Li-ion) and
lithium-polymer (Li-poly) batteries have recently
become dominant in consumer electronic products
because of advantages associated with energy
density and product longevity. However, the small
size of these batteries, the high rate of disposal of
consumer products in which they are used, and the
lack of uniform a?|
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Lithium-ion batteries have many advantages, but
their safety depends on how they are manufactured,
used, stored and recycled. Photograph:
iStock/aerogondo. Fortunately, Lithium-ion battery
failures are relatively rare, but in the event of a
malfunction, they can represent a serious fire risk.
They are safe products and meet many EN
standards.

Lithium concentrations in the surface and
underground waters may be higher than general
environment in places where lithium-rich brines and

minerals occur, and in places where lithium
batteries are disposed of. This review has indicated
that lithium is not expected to bioaccumulate and its
human and a?|

(AR

. National Blueprint for Lithium Batteries, 2021-2030
(pdf) (1.6 MB, June 2021, with expectations to
improve performance and reliability while reducing
impacts to the environment. Visit Department of
Energy's Vehicle Technologies Office to learn about
the future of EV batteries.
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Given the potential safety and environmental risks
posed by batteries, we"re regularly asked about the
key requirements for safe transportation, storage
and disposal. Lithium ion batteries with a nominal
capacity exceeding 100 Wh and lithium metal
batteries containing over 2g of lithium are classed
as dangerous goods (Class 9), as such

Risks associated with lithium batteries include fire
hazards from overheating, chemical exposure
during production or disposal, and environmental
impacts from mining lithium resources. In the
modern world, lithium batteries have become
indispensable, powering everything from
smartphones to electric vehicles. Despite their
widespread use and a?|

There are many uses for lithium-ion batteries since

they are light, rechargeable and are compact. They
L are mostly used in electric vehicles and hand-held
E| electronics, but are also increasingly used in military
and aerospace applications. The primary industry
- and source of the lithium-ion battery is electric
71 vehicles (EV). Electric vehicles have seen a
massive increase in sales in recent years a?|
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The global market for lithium-ion batteries (LIBS) is
growing exponentially, resulting in an increase in
mining activities for the metals needed for
manufacturing LIBs. Cobalt, lithium, manganese,
and nickel are four of the metals most used in the
construction of LIBs, and each has known
toxicological risks associated with exposure. Mining
for these metals poses potential a?|

Recycling of lithium-ion batteries is being pushed by
governments due to the environmental waste issues
associated with them and the growing demand for
batteries as more and more electric vehicles are
sold. Only about 5 percent of the world's lithium
batteries are recycled compared to 99 percent of
lead car batteries recycled in the United

Here, we look at the environmental impacts of
lithium-ion battery technology throughout its lifecycle
and set the record straight on safety and
sustainability. Understanding Lithium-lon Batteries
and Their Environmental Footprint. Lithium-ion
batteries offer a high energy density, long cycle life,
and relatively low self-discharge rate.
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Currently, for example, much of the substance of a

battery is reduced during the recycling process to

what is called black mass - a mixture of lithium,
T manganese, cobalt and nickel - which needs

The Environmental Impact of Lithium. Lithium is
typically mined through a process called brine
mining, which involves extracting lithium from
underground saltwater reserves. The risks in
polluting local water sources arise here, with
examples in Salar de Uyuni and Salar de Atacama.
This process involves pumping saltwater to the
surface, where

While there are still issues regarding the physical
components of lithium-ion batteries and the
efficiency of the recovery process have yet to be
addressed, scientists are confident that innovation
and technological developments will find solutions
as lithium batteries become more prevalent. Lithium
extraction may pose an environmental quandary

<
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Lithium-ion battery fires generate intense heat and
considerable amounts of gas and smoke. Although
the emission of toxic gases can be a larger threat
than the heat, the knowledge of such

A lead-acid battery can store only 25 watt-hours per
kilogram. Using lead-acid technology, it takes 6
kilograms to store the same amount of energy that a
1 kilogram lithium-ion battery can handle." So
Lithium-based batteries can be lighter weight, which
is an essential feature of nearly any mountain bike
product.

Lithium-ion batteries have many advantages, but
their safety depends on how they are manufactured,
used, stored and recycled. Photograph:
iStock/aerogondo. Fortunately, Lithium-ion battery
failures are relatively rare, a?|
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E“ - There are ways to extract lithium more sustainably:
% = @ [a ] in Germany and the United Kingdom, for example,
, *Em t-uj a ‘BB pilot projects are filtering lithium from hot brines
M 1= Ly &l beneath granite rock. Cobalt is an important part of

- a battery's electrode, but around 70% of this
' element is found in just one country: the Democratic
H = R Republic of the Congo (DRC).
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In Nevada, researchers found impacts on fish as far
as 150 miles downstream from a lithium processing
operation. Lithium extraction harms the soil and
causes air contamination. In Argentina's Salar de
Hombre Muerto, residents believe that lithium

operations contaminated streams used by humans
and livestock and for crop irrigation.

What to Avoid When Disposing of Lithium-lon
Batteries. Remember that you should never throw
lithium-ion batteries in the trash.If they end up in
landfills, they can leak harmful chemicals like lithium
salts and cobalt, or even start underground fires,
which are difficult to control and dangerous for the
environment.
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The toxicity of gases given off from any given
lithium-ion battery differ from that of a typical fire
and can themselves vary but all remain either
poisonous or combustible, or both. They can feature
high percentages of hydrogen, and compounds of
hydrogen, including hydrogen fluoride, hydrogen
chloride and hydrogen cyanide, as well as carbon

Lithium-ion batteries are currently recycled at a low
rate, largely because it is cheaper to make new
batteries than recycle old ones, although there are a
lot of start-ups working in this space

The Risks Inherent in Lithium-lon Batteries.
Lithium-ion batteries are inherently sensitive to
various environmental and operational conditions. If
exposed to improper charging, short circuits,
excessive vibration, mechanical shocks, or extreme
temperatures, they can experience severe issues
that may lead to dangerous outcomes.
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