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 Lithium Battery Primer 
 General Safety – understanding the hazards
 Real life scenarios
 Prevention Concepts and Requirements

• Training
• Packaging 
• Marking 

 Storage and Best Practices
 Information Resources 
 Q&A
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Batteries Are Everywhere!

 Cell phones 
 Watches/earphones/rings
 Computers
 Power tools
 Electric vehicles
 Personal mobility devices 

(scooters, wheelchairs)

 Power supplies/backups (personal and large scale)
 Alarm systems
 Digital cameras



Lithium batteries come in all shapes and sizes!
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Battery Primer

Battery Types
 Primary batteries are a single use battery that provides electrical 

current until the “charge” or stored energy is depleted. 
 Secondary batteries are rechargeable and may be “reenergized” 

many times before they begin to lose the ability hold an electrical 
charge. 

 Batteries can be further described by the chemistry present within 
the cell. 
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Battery Primer

Lithium Battery Types
 Primary battery (Metal) chemistries include Thionyl Chloride, Sulfur 

Dioxide electrolytes as an example and contain lithium metal or lithium 
alloys. These are often used in, cameras, military applications and oil 
exploration.

 Secondary battery (Ion), chemistries include lithium Ion or polymer 
batteries.

It is important to know the chemistry of the batteries you are handing.  
Information about your batteries may be found in the SDS or 
manufacturer’s literature. 
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 The term “Lithium-Ion Batteries” comprises several sub chemistries. 
 Li-ion batteries are constructed from a Lithium metal oxide cathode, lithiated 

graphite anode and generally have an “LiPF6” electrolyte. These electrolytes contain 
organic solvents and are generally flammable. 

 They are valued for their high energy and low weight.  This makes them a favorite for 
mobile applications.

 Common cathode lithium salts include:
• lithium cobalt oxide (LiCoO2), 
• lithium manganese oxide (LiMn2O4), 
• lithium nickel manganese cobalt oxide (LiNiMnCoO2), 
• lithium iron phosphate (LiFePO4), 
• lithium nickel cobalt aluminum oxide (LiNiCoAlO2). 

Understanding Lithium-Ion Batteries 
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Understanding the Hazards

03Lithium Battery Packaging Guidance 

Batteries can be dangerous if not safely packaged and handled when 
transported. 

When ignited or involved in a fire they may be difficult to 
extinguish.  However, water is almost always the best fire-fighting agent.

Lithium batteries present both chemical and electrical hazards.
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 How are they being stored? 
 What are your employees doing with their batteries?
 What are you family members doing with their batteries?
 Even the smallest of batteries deserve respect and should be 

properly stored. 

Where Are Your Spent Batteries Now?
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General Safety

 Never attempt to re-charge a primary battery.
 Never overcharge a battery.
 Never leave your battery powered device charging unattended for 

long periods of time.
 Avoiding crushing or puncturing the battery case or cells.
 Never dispose of your batteries in a fire.
 Protect (insulate) the terminals (tape, bag, orientation).
 Never throw batteries into the trash or curbside recycle bin. 
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Examples of improperly packaged, 
undeclared batteries and electronics
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March 2022
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This material had to be de-packed, sorted, 
identified and repackaged in the field.
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Insulation of coin cell batteries and 
packaging of DDR batteries.
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The proper preparation 
of batteries for 

transportation is a 
difficult task in the field.

Care must be taken 
when handling, 
insulating and 

packaging the batteries 
for transportation.
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April 2009
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Planes 

Trains 

Automobiles 
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Increases in Incidents

 Employee injuries
 Property damage
 Environmental harm

 Harm to reputation
 Public/community scrutiny

> Batteries = > Incidents
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 Training 
 Packaging 
 Storage
 Inspections
 Monitoring
 Prevention
 Planning

Prevention Concepts and Requirements
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 General Safety 
• Fire safety – evacuation routes 
• Hazardous Material Handling – first aid 

 OSHA 
• Hazard Communication
• PPE
• Electrical safety

 DOT
• Hazmat Employee 
• Function specific training
• Security awareness 

Training
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A hazmat employee is a person who is employed by a hazmat employer and who directly 
affects hazardous materials transportation.

Members of the public or untrained employees often initiate 
the management of discarded lithium batteries 

 E-waste Handlers
 Retain vendors 
 Automotive scrap yards
 The public
 MRF’s

When untrained personnel or members of the public prepare batteries for transportation or 
recycling without proper training and knowledge of the basic safety risks, the results may be 
catastrophic.

Training
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Lithium-Ion Battery Packaging

03Lithium Battery Packaging Guidance 

 All Lithium batteries must be protected from short circuit and 
movement during transportation.

 Specific markings unique to lithium battery packages are 
required by regulations.

 Specific packagings unique to the type and size of the 
batteries are required when being offered for transportation. 

 Batteries being shipped for recycling or disposal have unique 
packaging requirements.

 Damaged batteries have unique packaging requirements.
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Lithium Cells and Batteries Shipped 
for Disposal or Recycling

CFR 49 173.185 (d)

 A lithium cell or battery, including a lithium cell or battery contained 
in equipment, that is transported by motor vehicle to a permitted 
storage facility or disposal site, or for purposes of recycling, is 
excepted* from the testing and record keeping requirements of 
172.185 (a) and the specification packaging requirements of 173.185 
(b)(3), when packed in a strong outer packaging (SOP) conforming to 
the requirements of § 173.24 and 173.24a. 

 Strong outer packaging means the outermost enclosure that 
provides protection against the unintentional release of its 
contents. It is a packaging that is sturdy, durable, and constructed so 
that it will retain its contents under normal conditions of 
transportation.
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Damaged and Defective (DDR) 
Lithium Batteries 

173.185 (f) 
 Batteries must be individually packaged in non-metallic inner packaging that completely encloses 

the battery
 Inner packaging surrounded by non-combustible, non-conductive, and absorbent cushioning 

material
 Single inner packaging must be placed in performance-oriented packaging at the Packing Group I 

performance level I
 If you are using a package with a special permit, you MUST follow the packaging manufacturer’s 

instructions EXACTLY, including the use of any specific packaging components specified (e.g., 
cushioning, tape)
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Damaged and Defective (DDR) 
Lithium Batteries 

“Lithium cells or batteries that have been damaged or identified by the 
manufacturer as being defective for safety reasons, that have the potential of 
producing a dangerous evolution of heat, fire, or short circuit (e.g., those being 
returned to the manufacturer for safety reasons)” are FULLY REGULATED.
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Markings and Labels

03Lithium Battery Packaging Guidance 

49 173.185  CFR 172.447

LITHIUM METAL BATTERIES FORBIDDEN 
FOR TRANSPORT ABROAD PASSENGER AIRCRAFT 

LITHIUM-ION BATTERIES FORBIDDEN FOR 
TRANSPORT ABROAD AIRCRAFT AND VESSEL
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 Markings and LabelsMarkings contain specific information 
about the origins, safety information and content of 

a package. Without proper markings first, 
responders may be hindered in their efforts

Labels communicate the specific 
hazards of the content of a hazardous materials 

package. Without class 9 labels specific to lithium 
batteries, shipments may not be properly classified 

or stowed. 

Markings and Labels
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Storage Concepts

 

 Limit fuel density
 Bunkers
 Metal Storage 

containers
 Segregate by distance
 Isolate/insulate 

connectors
 Deluge systems
 Smoke and heat 

sensors
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 An effective inspection program.
• Clear objectives

• Comprehensive list of inspection 
points

• Trained Inspector

• Standard Procedures

• Use of technology

• Clear reporting and 
documentations

Inspections
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 Detection systems

• Smoke detectors
• Heat sensors
• Surveillance systems

Monitoring  
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 Fire Suppression 
 Sprinklers and In-rack sprinklers
 Misting or Fog systems
 Deluge systems
 Dry systems
 Aerosol
 CO2

Prevention
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What if things go wrong?
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Planning
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Planning
 Emergency Response and 

Preparedness
• Contingency Plans

• Business Emergency Plans

• Evacuation Routes

 Response Teams

• Emergency Coordinator
• Training
• Practice Drills

 Response Contractors

• Interview and Contract 
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Planning 

 Risk Management 
• Contingency Plans
• BCP

 Modeling

• OCA
• Understanding the potential



2025 Company Confidential

 Learn and comply with all federal, state, and local requirements.
 Take every precaution to prevent thermal runaway and fires. 
 Insulate and isolate the terminals of the batteries with non-conductive tape, plastic 

bags, or other separation techniques;
 Mark and label packages and storage areas;
 Preventing damage to batteries; 
 Develop written compliance programs;

• Packaging and storage guidelines
• Establish approved storage locations
• Employee training
• Periodic auditing, visual and thermal inspections of storage areas

Best Management Practices 
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Resources and Services are Available 
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www.all4inc.com

Questions or Comments?
Contact Information:
Paul Johnson
pjohnson@all4inc.com // 346 250-5780
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