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e e S This paper reviews the hazards associated with. -
primary lithium and lithium-ion cells. Safety tests
and mechanisms to prevent the occurrence and limit

o

the consequences of incidents are reviewed.
Incident information from news accounts and open
literature sources were reviewed to extract causal
information. The severity of incidents during storage
and recycling of waste ???

Lithium-ion batteries (LIBs) have been widely used
in electric vehicles, portable devices, grid energy
storage, etc., especially during the past decades
because of their high specific energy densities and
stable cycling performance (1???78).Since the
commercialization of LIBs in 1991 by Sony Inc., the
energy density of LIBs has been aggressively
increased.

(C) 2025 Solar Energy Resources 1/10 Web: https://www.gebroedersducaat.nl



LITHIUM ION BATTERY HAZARDS SOLAR

Thermal runaway is often considered the greatest
hazard related to lithium-ion batteries. When these
batteries are defective, damaged, or not operated
safely, overheating in the cells can occur, resulting
in a chemical reaction. During normal operation and
charging, small amounts of heat are generated but
are safely dissipated.

Mracrnee I = ) Every day, people rely on rechargeable, lithium-ion
ENERGY STORAGE SYSTEM . . .
- ‘r batteries to power everything from small devices to
:‘?L ‘ electric vehicles, and even their homes. These
EV batteries offer a high power-to-size ratio, but they

also carry significant safety risks. Through our
standards, we"re working to make lithium-ion
batteries safer for your daily life.

Utility-Scale ESS solutions Over the last decade, the rapid development of
lithium-ion battery (LIB) technology has provided
many new opportunities for both Energy Storage
Systems (ESS) and Electric Vehicle (EV) markets.
At the same time, fire and explosion risks
associated with this type of high-energy battery
technology have become a major safety concern.
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vy 1 =" Remove the lithium-ion battery from a device before

Outdoor Cabinet Energy Storage System

storing it. It is a good practice to use a lithium-ion
battery fireproof safety bag or other fireproof
container when storing batteries. Always follow

manufacturer recommendations on fireproof bags
for details on how to correctly use them. Do not buy
e T cheap fireproof bags,
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Data collated from state fire departments indicate
that more than 450 fires across Australia have been
linked to lithium-ion batteries in the past 18 months
?7?7? and the Australian Competition and

V There are two types of lithium batteries that U.S.

| European

i - | = - consumers use and need to manage at the end of
their useful life: single-use, non-rechargeable

lithi-um metal batteries and re-chargeable

lithium-poly-mer cells (Li-ion, Li-ion cells). Li-ion
batteries are made of materials such as cobalt,
graphite, and lithium, which are considered critical
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Lithium-ion batteries are now firmly part of daily life,
both at home and in the workplace. They are in
portable devices, electric vehicles and renewable
energy storage systems. Lithium-ion batteries have
many advantages, but their safety depends on how

they are manufactured, used, stored and recycled.
Photograph: iStock/aerogondo

Follow these tips to help minimize the risks
_— associated with lithium-ion batteries. Use and

A7 | T storage. Handle lithium-ion batteries carefully. Do
\J'/ D not throw, modify or tamper with them. Check for
— signs of damage, and don"t use batteries that: are
???
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The Fire Safety Research Institute (FSRI), part of
UL Research Institutes is conducting research to
quantity these hazards and has created a new guide
to drive awareness of the physical phenomena that

determine how hazards develop during lithium-ion
battery incidents and develop strategies to mitigate
the associated risks.
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Lithium-ion batteries power many portable
consumer electronics, electric vehicles, and even
store power in energy storage systems. In normal
applications, the Li-ion batteries are safe, but if
damaged or overheated, they can cause fires. Only
use manufacturer-provided or authorized batteries
and charging equipment.

Apparao Rao, Clemson University ; Bingan Lu,
Hunan University; Mihir Parekh, Clemson
University, and Morteza Sabet, Clemson University.
In today's electronic age, rechargeable lithium-ion
batteries are ubiquitous. Compared with the
lead-acid versions that have dominated the battery

- [ | market for decades, lithium-ion batteries can charge
””” == faster and store ?2??
i EEE
Definitions safety ??? "freedom from unacceptable
m (1 risk" hazard ??? "a potential source of harm" risk
o ‘

- ??? "the combination of the probability of harm and
l ENERGY ‘ p y

A \ the severity of that harm" tolerable risk ??7? "risk that

is acceptable in a given context, based on the
current values of society" 3 A Guide to Lithium-lon

,._.GT_:\ -I Battery Safety - Battcon 2014
H
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chemistries like lithium-air, sodium-ion, lithium-sulfur
(Battery University, 2020), and vanadium flow
batteries (Rapier, 2020). However, this report
focuses on lithium metal batteries and LIBs because

they are the most common types in use and primary
cause of battery-related fires in the waste
management process.

Lithium-ion batteries power many electric cars,
bikes and scooters. When they are damaged or
overheated, they can ignite or explode. Four
engineers explain how to handle these devices
safely.

Lithium-ion batteries employ three different types of
separators that include: (1) microporous
membranes; (2) composite membranes, and (3)
polymer blends. Separators can come in

single-layer or multilayer configurations. 5.3
Handling and safety. Li-ion batteries have two major
inherent risk factors that contribute to a fire hazard.
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Lithium-ion batteries product safety report. We have
6 recommendations on lithium-ion batteries and
consumer product safety for government, regulators
and industry. Standardise data collection and share
information about the hazards of lithium-ion

N batteries. Provide clear and accessible education
e " - .
i ; ;@ P resources to consumers on lithium-ion battery

The safety of lithium-ion batteries (LiBs) is a major
challenge in the development of large-scale
applications of batteries in electric vehicles and
energy storage systems. With the non-stop growing
improvement of LiBs in energy density and power
capability, battery safety has become even more
significant. Reports of accidents involving LiBs

LITHIUM-ION BATTERY SAFETY PRECAUTIONS.

Due to their high-density output and flammable

/ P materials, lithium-ion batteries are susceptible to

' ML! - e varying degrees of fire hazard and explosion. These
== hazards can be broken down into four categories in

order of severity. The battery gets heated to a point

where smoke and toxic fumes are present.

(C) 2025 Solar Energy Resources 7110 Web: https://www.gebroedersducaat.nl



LITHIUM ION BATTERY HAZARDS

- i)
e

(C) 2025 Solar Energy Resources

SOLAR

Do not attempt to modify lithium-ion batteries.
Modifying lithium-ion batteries can destabilize them
and increase the risk of overheating, fire and
explosion. Read and follow any other guidelines
provided by the manufacturer. Storage. Store ???

Safety issue of lithium-ion batteries (LIBs) such as
fires and explosions is a significant challenge for
their large scale applications. Considering the
continuously increased battery energy d. and wider
large-scale battery pack applications, the possibility
of LIBs fire significantly increases. Because of the
fast burning and the easy re

The frequent safety accidents involving lithium-ion
batteries (LIBs) have aroused widespread concern
around the world. The safety standards of LIBs are
of great significance in promoting usage safety, but
they need to be constantly upgraded with the
advancements in battery technology and the
extension of the application scenarios. This study
comprehensively ???
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Data collated from state fire departments indicate
that more than 450 fires across Australia have been
linked to lithium-ion batteries in the past 18
months???and the Australian Competition and
Consumer Commission (ACCC) recently put out an
issues paper calling for input on how to improve
battery safety. Lithium-ion batteries are used in a
wide

What are some of the hazards of lithium-ion
batteries? Battery Charging - Lithium-lon Batteries
CCOHS Lithium-ion batteries are commonly used

Outdoor Cabinet Energy Storage System

and can be found in power tools, cellphones,
laptops, tablets, cameras, wearable devices (e.g.,
body cameras), electric bikes, scooters,

Lithium-ion battery fire hazards are associated with
the high energy densities coupled with the
flammable organic electrolyte. This creates new
challenges for use, storage, and handling. Studies
have shown that physical damage, electrical abuse
such as short circuits and overcharging, and
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Conditions that can lead to potentially dangerous
incidents. Overcharging and overheating:
Overcharging a lithium-ion battery beyond its
designed capacity can lead to overheating. Cycling
and aging: Lithium-ion batteries degrade over time
due to charge and discharge cycles.
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