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LiB fire hazard

Multi-fire class
No fixed classification of fire class as of now for 
Lithium-ion battery (LiB) fire due to its multi-component fire sources

Class A: Polymeric separator, Graphite anode
Class B: Electrolyte liquid, fluoride solvents
Class C: Flammable hydrocarbon vapors
Class D: Lithium metal oxide cathode/Li dendrites
Class E: Electrically energised

Yuan et al., 2021, JEC, 62:262-280



LiB fire hazard

Fast and furious
A study by Beijing Institute of Technology and
Tsinghua University on LiB thermal runaway

1. Very high temperature (600-900 oC)
2. Very fast runaway (~800 oC in 20 s) 
3. High combustion energy (~2,596 kcal/kg)

Yuan et al., 2022, JES, 55:105186
Ping et al., 2015, JPS, 285:80-89
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LiB fire hazard

Thermal runaway

Source: evfiresafe.com



Source: George Brilmyer



Fire Tetrahedron

Combustion radicals
- Hydroxy
- Peroxy
- Oxygen…..

Battery fire’s complexity

1. Self-sustained oxygen source 

(Lithium metal oxides)

2. High heat

(Thermal runaway)

3. Various fuel sources

4. Complex chain reactions     



Technique comparison (Foam) ❌ Not suitable for self-sustaining oxygen source
❌ Surface extinguishment
❌ Carcinogenic (PFAS)



Technique comparison (ABC Powder)
❌ Not suitable for self-sustaining oxygen source
❌ Surface extinguishment
❌MAP decomposes at >200 ℃

(release ammonia and phosphoric acid)
❌ Visibility hazard



Technique comparison (Water mist) ❌ Not suitable for Class B, C and D
❌Water vaporises (copious amount 

required)



Source: HCT



TECHNOLOGY

1.   High heat absorption
• Absorbs heat rapidly upon contact with flames

• Natural products of high heat absorption capacity

• PyroGEL has high thermal effusivity and diffusivity



TECHNOLOGY

1.   High heat absorption

PyroGEL Water
Thermal conductivity (𝑊/𝑚 & ℃) 2.2860 0.6071

Specific heat capacity (𝐽/𝑘𝑔 & ℃) 12,081 4,200

Thermal diffusivity (𝑚𝑚!/𝑠) 0.160 0.145

Thermal effusivity (𝑊. 𝑠/𝑚! & ℃) 5,715 1,597

How fast?

How much?

How fast vs How much?

How fast and How much?

∆
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TECHNOLOGY

2.   Cooling layer formation
• Refractory components

• Forms a protective layer that cools fire source across a very large temperature range

• Requires 5 times lesser (mass) and 7 times lesser (volume)

of agent as compared with water



TECHNOLOGY

3.   Reignition prevention
• Forms a viscous layer between fire and surroundings

à Maintain fire suppression effect by cutting oxygen source

à Minimize deflagration risks of burning battery 



FEATURES IN ACTION



BENEFITS

1. Non-toxic, natural and biodegradable products

2. High heat absorption 

3. Low electrical conductivity (< 800 𝜇𝑆/𝑐𝑚)*

4. Can be retrofitted into existing systems

5. Non-pressurized agent without requiring control panels

6. Heat activated agent

*Drinking water: 200-800 𝜇𝑆/𝑐𝑚



ADDITIONAL TESTS

1. Electrical Conductivity Test

2. NTA8133 Test (Internal)

3. Comparative Test





KEY APPLICATIONS

1.   PYROBLANKET
Industry 1a. Manufacturing, storage and transportation of batteries

Aricell, South Korea (June 2024)
Source: NY Post



Energy storage systems & Data centers 





KEY APPLICATIONS

1.   PYROBLANKET
Industry 1b. Electric vehicles

Incheon, South Korea (July 2024)
Source: Korea Now 

Guangxi, China (May 2021)
Source: SCMP 

Johor, Malaysia (Dec 2023)
Source: The Star









KEY APPLICATIONS

2.   PYROPROTECT PORTABLE
Industry 2. Two-wheelers’ batteries

Toronto Subway (Jan 2024)
Source: CBC

West Yorkshire, UK (Mar 2023)
Source: IBC UK







KEY APPLICATIONS

3.   PYROPROTECT SLEEVE
Industry 3. Aviation (Portable electronics)





Subway Aviation

Anywhere & Everywhere…. Current practice?







https://www.fire.tc.faa.gov/pdf/TC-13-53.pdf

Federal Aviation Administration

US Department of Transportation

à Technical report on the effectiveness of various fire 

suppression agents on lithium-ion and lithium metal 

battery fires

https://www.fire.tc.faa.gov/pdf/TC-13-53.pdf


https://www.fire.tc.faa.gov/pdf/TC-13-53.pdf

- Failed to suppress fire
- Thermal runaway 

https://www.fire.tc.faa.gov/pdf/TC-13-53.pdf






Clean agent??

Long flight distance??

Battery re-ignition??

Two tanks per plane?

✓ In-situ fire suppression

✓ Shock absorption

✓ Gas absorption

✓ Heat absorption

✓ Re-ignition prevention

PREVENTION AS THE 
BEST OFFENSE



IFCEM 2024, 22-24 Oct
(PyroGEL launch) 



E-Mobility Asia 2024, 12-14 Nov
(PyroGEL showcase) 



■ Fire Extinguishing System for Electric Vehicles (MY, PH, ID, SG, World)

■ Improved Fire Extinguishing System for Electric Vehicles (MY, World)

■An Apparatus for Fire Prevention and Protection (MY, World)

■ Fire Extinguishing Composition Suitable for Multiple Classes of Fire (MY, World)

■ Gel Composition for Extinguishing Fire (MY, World)

■A Device for Automated Fire Extinguishment (MY, World)

■ Gel-Filled Packaging System for Fire Protection of Batteries and Electric Components (MY, World)

■ Gel Based Fire Extinguishing Pack for Electric Motorcycles (MY, World)

18 PATENTS FILED



T H A N K  Y O U !

s a l e s @ p y r o g e n . c o m . m y
s a l e s @ p y r o x f i r e . c o m

PYROGEN MANUFACTURING SDN BHD
PYRO X SDN BHD
2 5 ,  J a l a n  P J S  1 1 /8 ,  B a n d a r  S u n w a y ,  
4 7 5 0 0  S u b a n g  J a y a ,  M a l a y s i a

PYROGEN TECHNOLOGIES (AUST)  PTY LTD
1 8  B a r r y  A v e ,  M o r t d a l e  N S W  2 2 2 3 ,  A u s t r a l i a

+ 6 0 3  5 6 4 6 5 0 0 0
+ 6 1  2  9 5 8 6  3 2 0 0

w w w . p y r o g e n f i r e . c o m
w w w . p y r o x f i r e . c o m


