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A Lithium batteries and DSEAR
update ...

There are two types of ‘lithium battery’:

A non-rechargeable lithium battery and the
rechargeable lithium-ion battery, also called the
Li-ion battery.

A rechargeable lithium-ion battery is used in
almost every mobile device: e.g., smartphones,
laptop, camera, electric toothbrush etc ...
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Lithium batteries

* Faulty third-party e-bike batteries, and batteries
bought for ‘modified’ e-bikes (to gain enhanced
performance) are blamed in recent fires.

* Firefighters ask residents to only use trusted
batteries and be careful to charge and store them
correctly.

* ‘Overcharged’ batteries are a huge problem.

e BE VERY CONSCIOUS OF DROPPED
BATTERIES and cracked cases.
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Car fires in EVs
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Fire protection for Lithium-ion (rechargable)

batteries

FIRE PREVENTION

1. Replace damaged chargers and damaged
batteries.

2. Only use chargers, devices and batteries from
reputable manufacturers.

3. Immediately remove the batteries from the
charger when they are full.

4. Supervise the battery while charging.

5. Do not store batteries in direct sunlight.
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FIRE PRECAUTIONS

1.

Place a smoke detector near the battery charging
point.

Provide appropriate fire extinguishers.

Keep the number of batteries in process orin
stock to a minimum.

Charge in a designated well-lit place.

Observe. Only charge the batteries if they can be
physically seen and monitored or if they are
charged in a fire resisting cabinet with an internal
power supply.



Signs of imminent or immediate failure

SWOLLEN KEYBOARD CHARRED LAPTOP SWOLLEN BATTERY CASE
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Lithium fire extinguisher media

AQUEOUS VERMICULITE
LITH-EX EXTINGUISHER DISPERSION EXTINGUISHING MEDIA

* AVD is suitable for Li and Mg fires.

* NB these are ‘metal’ fires.
* Preferable to copious water.

* Also try smothering with specialist
fire blankets or dry powder, foam
extinguishers or sand.

e AVD is essential in offices.
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What are we trying to prevent!?
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Chemicals Safety

A brief refresher.

2222222222



‘Chemistry’ appears in both ...

DANGEROUS SUBSTANCES

* Create a safety risk to persons, property
and business:
* Flammable.
* Explosion hazard.
* Oxidising substances.
* Compressed gases.

* Corrosive to metal, glass etc.

28/02/2023

HAZARDOUS SUBSTANCES

» Affect people’s health: think of the
consequences!

* Harmful.
e Toxic.
* Very toxic.
* lrritant.
* Routes of entry to the body.
e Corrosive.

* To skin, lungs, eyes etc.



Chemically

inspired hazards
in Li batteries

Venting, fire, explosion
Venting
Overheating, venting, fire

Venting, explosion (if heating is excessive)

Release of potentially hazardous materials & spontaneous
ignition

Venting
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G I I S GHS - Hazard Pictograms and Related Hazard Classes

SYMBOLS D || B

Exploding Bomb Corrosion Flame Over Circle

« Explosive * Skin corrosion/burns * Oxidizing gases
« Self-reactives « Eye damage * Oxidizing liquids

* Organic Peroxides * Corrosive to metals *+ Oxidizing solids

Being articles, as opposed to substances,
lithium batteries are not classified with
physical or health hazards, new or old.

Gas Cylinder Environment Skull & Crossbhones
« Gases under pressure * Aquatic toxicity = Acute toxicity (fatal or toxic)

Exclamation Mark| Health Hazard | Flame Biohazard

* Irritant (eye & skin) + Carcinogen * Flammables + Biohazardous
« Skin sensitizer * Mutagenicity * Pyrophorics infectious
* Acute toxicity * Reproductive toxicity * Self-heating materials
* Narcotic effects * Respiratory sensitizer * Emits flammable gas
* Respiratory tract irritant | « Target organ toxicity « Self-reactives
+ Hazardous to ozone * Aspiration toxicity * Organic peroxides
layer (non-mandatory)
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STORAGE AND DISPOSAL OF
HAZARDOUS SUBSTANCES

COMPRESSED GASES
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Safe Handling

CBA COLOUR CODING SCHEME
f Chemicals FOR CHEMICAL CONTAINERS
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labelling for packaging and

Chemicals
transport




UN hazard classifications
for packaging for road and
rail transport

Classes:
l. Explosives.
2. Gases.
Lot 3. Flammable liquids.
4, Flammable solids.
5. Oxidisers, incl. peroxides.
TN  wreenous K raotoacrive 1 D <4 > 6. Toxics.
R AN P Al MISSCELLANEOUS
POISON “\ SUBSTANCES /~ N\ covrovs____ /7 D 4
\\ '; “ ACTIATY. — " . .

7. Radioactive.
8. Corrosive.
9. Miscellaneous.
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Transport of Lithium-ion batteries

A new Class 9 hazard label for all types of Lithium
batteries, and a new Lithium battery handling mark for
packages containing any type of Lithium battery came
into force on | January 2017 for all transport modes.

* The former hazard label and handling mark continued
to be used until 31 December 2018.

* Batteries MUST be transported ONLY in their
approved packaging AND by approved methods.

* NB: In the UK it is illegal to send Lithium batteries in
the post by Royal Mail!!!
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Battery labelling

* What is the difference between UN3480 + Lithium METAL batteries (expendable or
and UN3481? non-rechargeable) are classified as UN
3090 (standalone) or UN 3091 if the

* To transport lithium-ion batteries as a : : : :
battery is packed in or with equipment.

standalone, use a battery label with
UN3480. * Note that Li Metal and Li-ion batteries

are articles, not substances.
* Standalone means the package only

contains batteries and nothing else.

* To transport lithium-ion batteries
contained in or packed with equipment,
#ouse a battery label with UN3481.



So, how does this fit into DSEAR?

Dangerous Substances

* In the context of the Regulations the term
‘dangerous substances’ means anything with
the potential to create a safety risk to
persons as a result of ...

* Fires.
e Explosions.
* Thermal runaway from exothermic reactions.

* Self-heating (spontaneous combustion) etc.
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Note: It is not only the property of the
substance that needs to be assessed but also
holistically how it is being stored, used or

processed. Note also the analogy with the
COSHH Regulations.

Dangerous Substances include flammable gases,
liquids, vapours and dusts. Principally with
safety related hazards.

Dangerous Substances NOW include
corrosives.

COSHH Regulations related hazards focus on
harm to health.
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The comparison ...

DANGEROUS SUBSTANCES

* Create a safety risk to persons, property
and business:
* Flammable.
* Explosion hazard.
* Oxidising substances.
* Compressed gases.

* Corrosive to metal, glass etc.
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HAZARDOUS SUBSTANCES

» Affect people’s health: think of the
consequences!

* Harmful.
e Toxic.
* Very toxic.
* lrritant.
* Routes of entry to the body.
e Corrosive.

* To skin, lungs, eyes etc.
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Applicability of DSEAR

APPLICABLE WORKPLACES APPLICABLE ACTIVITIES

* Industrial, commercial premises. * Transport & delivery.

* | and-based and offshore installations. . Sthage & Warehcusing; Bonds.
* Vehicles and vessels. .

Bulk storage, transfer.

* Industrial estates, business parks, distilleries. + Handling, movement
: :

Laboratories.

* Monitoring, sampling & QA / QC.

Fuel distribution stations. _
* Processing.

* Maintenance.

28/02/2023 e Waste & diSpOS&L
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Does DSEAR apply to Li batteries!?

YES NO
v"When they are OK they are OK. v'Lithium batteries are articles not
substances.

v'But when they are bad, they are very bad.

. _ YIn‘normal ops’ there is no risk ...
v'In abnormal and emergency conditions, if

overheating, swelling, venting, catching fire, v You can sell them to children from a
thermal runaway reactions, exploding etc tobacconist and keep a hundred on the
and the activity applies in an applicable shelf.

workplace then the Regulations apply.
b . PPy v'They are safe to use and are not classified

or labelled as dangerous.
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"

5 Fundamentally, the concept of DSEAR risk assessments and
INTEGRATED FRA and DSEAR should be promoted.

CO n C I u S I O n S DSEAR applies in the event of a fire related’ incident and

significant fire and explosion precautions must be taken.

Employees and staff must be competent and must be given
appropriate information and training.
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