
Webinar Summary: 
Lithium-Ion Battery 
Safety for First 
Responders
 



The webinar provides an in-depth discussion on the importance 
of lithium-ion batteries, the risks associated with them, and the 
safety measures required for first responders. It is structured to 
cover the fundamental aspects of battery safety, followed by 
specific challenges and mitigation strategies for first responders, 
presented by Christoph from Dräger.
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Understanding the Risks
While lithium-ion batteries are beneficial, they come with significant risks,  
especially during manufacturing, usage, and in case of malfunctions:
•	 Fire and Explosion: Can be triggered by thermal runaway due to overcharging,  

physical damage or internal defects.
•	 Dust Explosions: Possible in manufacturing environments.
•	 Exposure to Hazardous Chemicals: Lithium, cobalt, nickel, and toxic gases and  

vapours liberated in a thermal runaway of batteries pose health risks through  
inhalation, skin contact, and ingestion.

•	 Electrical Shock: Handling batteries improperly can lead to severe injuries by  
electrical shock.

Reason for Failures
•	 Mechanical Abuse: Physical damage to batteries can cause leaks of flammable  

and toxic gases.
•	 Thermal Abuse: Operating batteries outside their design temperature range can  

lead to premature aging and potential failure.
•	 Electrical Abuse: Overcharging or discharging batteries too quickly can cause  

thermal runaway, resulting in fires or explosions.
•	 Combination of Abuses: Simultaneous mechanical and electrical abuse can  

exacerbate risks, leading to more severe incidents.

Importance of Lithium-Ion Batteries
—
Lithium-ion batteries are crucial for modern energy storage, 
particularly as the world shifts from conventional fuels to renewable 
energy sources. They are widely used in mobile devices, electric 
vehicles, and large-scale energy storage systems. Their ability 
to store power with high energy densities makes them pivotal 
in supporting the decarbonization of the planet and balancing 
renewable energy supplies like solar and wind power.

First Responders’ Challenges and Mitigation Tactics 

1. Identifying Hazards:
•	 Recognize signs of thermal runaway, such as dark smoke, white vapor clouds,  

and hissing noises.
•	 Use thermal imaging cameras and gas detectors to identify and assess risks  

accurately. 

2. Establishing Safe Parameters:
•	 Set up safe perimeters to protect against explosion hazards and toxic  

gas exposures.
•	 Ensure proper ventilation in confined spaces to prevent gas  

accumulation. 

3. Utilizing Proper Tools and PPE:
•	 Equip responders with full PPE, including breathing protection and arc  

flash helmets.
•	 Be aware of the capabilities and limitations of thermal imaging cameras  

and gas detectors. 

4. Suppression and Cooling:
•	 Understand the balance between suppressing fires and preventing further  

gas generation.
•	 Continuous monitoring for potential re-ignition is essential. 

5. Knowledge and Training:
•	 Stay updated on safety guidelines and standard operating procedures.
•	 Regular training is crucial for responders to handle incidents effectively. 

6. Post-Incident Procedures:
•	 Follow strict hygiene and cleaning practices to remove toxic residues.
•	 Manage stranded energy and remaining electrolyte leaks safely.
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Key Takeaways
•	 Risks Awareness:  

Be aware of the new hazards associated with lithium-ion batteries across  
various sectors, including industrial, domestic, and mobility applications.

•	 Vapor Clouds:  
Recognize the dangers of vapor clouds and the potential for explosions.

•	 Training and Knowledge:  
Continuous education and training are vital for first responders to stay  
prepared and safe.

Resources and Further Information
•	 Dräger Voice Database for protection and detection tools.
•	 Technical references and guidelines from various organizations such as NFPA, UL, 

and EV Fire Safe.
•	 Training programs from the UL Fire Safety and Research Institute.
•	 Detailed studies on toxic gas emissions and battery safety from institutions like 

RISE and publications like Batteries Magazine. 

This summary highlights the critical points covered in the webinar, emphasizing the 
importance of understanding the risks associated with lithium-ion batteries and the 
necessary precautions for first responders.

Imprint: 
Dräger Safety AG & Co. KGaA, Revalstraße 1, 23560 Lübeck, Deutschland
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