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DESCRIPTION

Flame retardants play a critical role in modern society, offer-
ing invaluable protection against fire-related hazards in various
products ranging from electronics to furniture and construction
materials. These chemicals are designed to slow down or in-
hibit the spread of fire, providing valuable time for evacuation
and reducing property damage. However, the widespread use
of flame retardants has raised significant concerns regarding
their safety, environmental impact, and potential health risks.
In this article, we will delve into the world of flame retardants,
exploring their functions, types, regulatory landscape, and the
ongoing debate surrounding their usage. Flame retardants are
substances that are added to materials or products to inhibit
or delay the ignition and spread of fire. They work by interfer-
ing with the combustion process through various mechanisms,
such as cooling the material, forming a protective barrier, or in-
hibiting the chemical reactions that sustain combustion. Flame
retardants are commonly incorporated into polymers, textiles,
foams, and other materials to improve their fire resistance
properties. This category includes compounds containing hal-
ogens such as bromine, chlorine, or fluorine. Examples include
Polybrominated Diphenyl Ethers (PBDEs), Hexabromocyclo-
dodecane (HBCD), and chlorinated organophosphates. Halo-
genated flame retardants work by releasing halogen radicals
that interrupt the combustion process, but concerns have been
raised about their persistence, bioaccumulation, and potential
toxicity. Phosphorus-containing compounds act through vari-
ous mechanisms, including the formation of a protective char
layer or the dilution of flammable gases. Examples include
phosphates, phosphonates, and phosphorus-nitrogen com-
pounds. Phosphorus-based flame retardants are considered
less harmful to the environment compared to halogenated al-
ternatives and are gaining popularity as safer alternatives. In-
organic flame retardants such as aluminium hydroxide, magne-
sium hydroxide, and antimony trioxide work by releasing water

or other non-combustible gases when exposed to heat, there-
by suppressing the fire. These compounds are often used in
applications where concerns about toxicity and environmental
impact are paramount. Intumescent systems consist of a com-
bination of chemicals that undergo a chemical reaction when
exposed to heat, forming a protective char layer that insulates
the underlying material from the flames. Intumescent flame re-
tardants are commonly used in coatings, paints, and sealants to
impart fire resistance properties to surfaces. The regulation of
flame retardants varies widely across different regions and ju-
risdictions, reflecting differences in risk assessments, priorities,
and policy approaches. In the United States, flame retardants
are primarily regulated by agencies such as the Environmental
Protection Agency (EPA), the Consumer Product Safety Com-
mission (CPSC), and individual states. One of the most well-
known regulatory initiatives in the US is California’s Technical
Bulletin 117 (TB117), which aimed to improve the fire safety of
upholstered furniture. However, TB117 inadvertently led to the
widespread use of flame retardants in furniture foam, despite
growing concerns about their safety and environmental im-
pact. In response to these concerns, California revised TB117 in
2013 to focus on smoulder ignition resistance rather than open
flame resistance, effectively reducing the need for flame re-
tardants in furniture. In the European Union, flame retardants
are regulated under the Registration, Evaluation, Authorization
and Restriction of Chemicals (REACH) framework, which aims
to ensure the safe use of chemicals while protecting human
health and the environment.
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