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Research Questions
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What are the hazards associated with 
electric vehicle fires?

 

Do they differ from ICEVs?

How do the hazards vary by position?



Electric Vehicle Tests
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Full-scale EV burns:

Large Fire Lab - Northbrook, IL

• Measurements of fire behavior

• Turnout gear swatches

• Sampling of smoke plume

• Operational level analysis



Methodology – Smoke Composition & Firefighter Exposure
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Source: Ref [1]

…but the Mach-E is quickly outselling the Leaf. 2023 totals 

may be much closer in #. [2]

BTEX, Aldehydes, Metals, SO2, HCN, HF, HCL, 

Isocyanates, PAHs, Inhalable Particulate



Methodology – Smoke Composition & Firefighter Exposure
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Source: Ref [1]

BTEX, Aldehydes, Metals, SO2, HCN, HF, HCL, 

Isocyanates, PAHs, Inhalable Particulate



Methodology – Smoke Plume 
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References:  US: Ford BEV Sales In Q1 2023 Increased 41% To 10,866 [1]; “FORD MUSTANG MACH-E SALES GAIN MARKET SHARE DURING Q3 2022” [2]

Source: Ref [1]

…but the Mach-E is quickly outselling the Leaf. 2023 totals 

may be much closer in #. [2]

BTEX, Aldehydes, Metals, SO2, HCN, HF, HCL, Isocyanates, PAHs

https://insideevs.com/news/660738/us-ford-bev-sales-2023q1/
https://fordauthority.com/2022/11/ford-mustang-mach-e-sales-numbers-figures-results-third-quarter-2022-q3/


Vehicle Specifications
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Hummer EV: 

212 kWh



Timing
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67 vs 62 min

102 vs 65 min
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Mass Lost
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Metals – NMC + Li
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Metals - Others
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Chromium & Cadmium  <DL

Arsenic in 2 EV plume samples



BTEXS - Plume
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BTEXS – Benzene by location
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Acid Gases
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Acid Gases - Hydrogen Fluoride and Fluoride Ions
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Silicone Samplers – Air Concentration Calculation
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Sampler Mass

(g)

Sampler Surface Area

(dm2)

Total Sampling Time 

(fraction of day)
Normalized Sampling 

Rate (m3/dm2/day)

 (Tromp, 2019)

Compounds on 

Sampler

(μg/g)

Calculated air 

concentration

(μg/m3)



Polycyclic Aromatic Hydrocarbons

10 are possibly, 

probably, or known 

carcinogens
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Polycyclic Aromatic Hydrocarbons
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Recap
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• Similar burn duration – greater mass loss in EVs

• High levels of NMC – Li metals in EVs

• Acid gases similar across vehicles

– Fluoride particulate elevated in EVs

• PAHs similar - slightly higher medians in ICEVs



Suppression Tests – Results Soon!

–Standard firefighting techniques 

–EV specific techniques – blankets/under car nozzles/additives

–Water run-off
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