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Overview

Researchers at the Daegu Gyeongbuk Institute of Science and Technology
(DGIST) in South Korea have developed a triple-layer solid polymer electrolyte
containing a lithium-ion battery that can extinguish itself if it catches fire and
is resistant to explosion.Are solid-state batteries the future of energy storage?

Therefore, developing next-generation energy-storage technologies with
innate safety and high energy density is essential for large-scale energy-
storage systems. In this context, solid-state batteries (SSBs) have been
revived recently due to their unparalleled safety and high energy density (Fig.
1). 

Are solid-state lithium metal batteries impenetrable?

However, several internal materials/electrodes-related thermal hazards
demonstrated by recent works show that solid-state lithium metal batteries
(SSLMBs) are not impenetrable. Therefore, understanding the potential
thermal hazards of SSLMBs is critical for their more secure and widespread
applications. 

Can a lithium battery improve fire safety?

A research team from DGIST's (President Kunwoo Lee) Division of Energy &
Environmental Technology, led by Principal Researcher Kim Jae-hyun, has
developed a lithium metal battery using a "triple-layer solid polymer
electrolyte" that offers greatly enhanced fire safety and an extended lifespan. 

Can solid-state batteries replace liquid electrolytes?

Solid-state batteries that employ solid-state electrolytes (SSEs) to replace
routine liquid electrolytes are considered to be one of the most promising
solutions for achieving high-safety lithium metal batteries. 

Are high-energy-density batteries safe?

Therefore, oxygen production is the major safety concern for high-energy-
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density batteries especially for that assembled with high-Ni content NCM
cathodes and high-voltage LCO cathodes. Yang et al. compared the interface
stability of LCO and LiNi 0.8 Mn 0.1 Co 0.1 O 2 (NCM811) cathodes toward the
PEO-based SSEs under high temperatures. 

Are solid polymer electrolyte batteries good?

Conventional solid polymer electrolyte batteries perform poorly due to
structural limitations which hinder an optimal electrode contact. This could not
eliminate the issue of "dendrites" either, where lithium grows in tree-like
structures during repeated charging and discharging cycles.
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Will Solid-State Batteries
Eliminate the Need for EV
Fire  

May 12, 2023 · IDTechEx 's report "Solid-
State and Polymer Batteries 2023-2033:
Technology, Forecasts, Players" looks at
the technologies, players, safety, and
adoption of solid-state ...

  

Solid-state electrolytes for
beyond lithium-ion
batteries: A ...

Oct 1, 2022 · Safe energy storage
technique is prerequisite for sustainable
energy development in the future.
Designing Solid-State Electrolytes
exhibiting high ionic conductivity, good
...

  

Triple-layer battery
resistant to fire and
explosion created

Dec 30, 2024 · A research team from
DGIST's (President Kunwoo Lee) Division
of Energy & Environmental Technology,
led by Principal Researcher Kim Jae-
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hyun, has developed a ...

  

Explosion-Proof Battery
Safety Breakthroughs ,
HuiJue ...

These aren't just isolated incidents. The
global energy storage market surpassed
240 GWh in installed capacity last year,
but fire-related incidents increased by
67% according to 2023 ...

  

Comprehensive Guide to
Designing Explosion-Proof
Lithium Batteries

The battery enclosure and sealing
technology form the first line of defense
in explosion-proof lithium batteries.
These enclosures use high-strength,
flame-retardant materials to withstand ...

  

Explosion hazards study of
grid-scale lithium-ion
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battery energy  

Oct 1, 2021 · However, none of the
above studies involved the explosion
process of large-scale energy storage
batteries in real energy storage
containers. Therefore, it is necessary to
study ...

  

The Promise of Solid-State
Batteries for Safe and
Reliable Energy Storage

Feb 1, 2023 · Electrochemical power
sources such as lithium-ion batteries
(LIBs) are indispensable for portable
electronics, electric vehicles, and grid-
scale energy storage. ...

  

Explosion-Proof Lithium
Battery ( Exib, Exd )
Manufacturer

As 19 years manufacturer of explosion
proof battery, Large Power provide Exib
& Exd explosion proof Lithium ion
Battery for mine, oil well, petrochemical
and other explosion-proof places.

  

How Solid-State Batteries
Are Revolutionizing ...
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Oct 15, 2024 · The global transition to
cleaner energy solutions is accelerating,
and at the heart of this transformation
lies the critical need for efficient, safe, ...

  

A 3-Layer, Fire-Resistant,
Explosion-Proof Battery

Jan 2, 2025 · Design engineers worldwide
face a persistent challenge: creating
energy storage solutions that balance
safety, efficiency, and longevity. Recent
advancements from DGIST ...

  

Japanese team develops
safer, high-density ...

Jan 13, 2025 · Researchers develop a
non-flammable quasi-solid-state lithium-
ion battery, combining liquid and solid
electrolytes for enhanced safety and
durability.

  

Paper Title (use style:
paper title) 

May 13, 2024 ·
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Bernard.dabe@vigilexenergy
Abstract--This presentation is talking
about safety for energy stationary
storage systems (BESS) with lithium-ion
batteries and covers ...

  

Explosion-proof lithium-ion
battery pack 

Jun 15, 2022 · The catastrophic
consequences of cascading thermal
runaway events on lithium-ion battery
(LIB) packs have been well recognised
and studied. In underground coal mining
...

  

The Solid-State Revolution:
How Next-Gen Batteries
Are ...

From fire-proof grid storage to long-
range EVs and next-gen aerial mobility,
solid-state batteries are rewriting the
rules of energy storage--and they're
doing it faster than anyone imagined.

  

Are solid-state batteries
safer than lithium-ion
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batteries?

Apr 20, 2022 · Solid-state battery (SSB)
technology has risen to the forefront of
energy-storage research for applications
ranging from small devices to electric
vehicles and grid energy ...

  

??? ????????? 

Feb 19, 2025 · The system's explosion-
proof ventilation design can effectively
remove gases and electrolyte vapors
generated by battery thermal runaway in
the battery compartment, ...
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