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Replacement of brominated

flame retardants in polyvinyl chloride (PVC)

What are flame retardants?

The most common, effective and cost-effective
method of obtaining fire-resistant polymer materials,
in particular PVC compositions, is the use of flame
retardants. They are chemicals that are intentionally
added to plastic to slow down or prevent the spread
of fire. They act through various mechanisms
depending on the type of flame retardant used.

The largest group of substances used to reduce the
flammability of PVC materials is halogenated flame
retardants. Overall, this group accounts for
approximately 25% of global production of all flame
retardants.

The effectiveness of halogen-containing flame
retardants increases in the F-Cl-Br-I series. Chlorine-
and bromine-containing compounds are most often
used as flame retardants, as they provide the best
price/quality ratio.

Threat level

The production of PVC plastics in Ukraine is
estimated at 40-60 thousand tons/year, of which
about 20% is produced using halogenated flame
retardants. With a flame retardant content of about
0.01% (100 mg/kg), this corresponds to an annual
release of 800-1200 kg of halogenated (mostly
brominated) flame retardants onto the market and,
ultimately, into the environment.

Halogenated flame retardants are released into the
environment in a variety of ways - as emissions
during production, from products during use, as well
as through incineration, leaching from landfills, or
recycling at the end of the product's life.

Since  their introduction, brominated flame
retardants have become widespread global
pollutants and have been found worldwide in air,
water, soil, sediment, silt, dust, bivalves, crustaceans,
fish, amphibians, reptiles, birds, mammals, and
human tissue.

Bromine-containing flame retardants are much more
effective than chlorine-containing ones, since the
products of their combustion are less volatile. In
addition, chlorine-containing flame retardants emit
chlorine in a wide temperature range, so its content
in the gas phase is low, and bromine-containing
flame retardants decompose in a narrow
temperature range, thus ensuring the optimal
concentration of bromine in the gas phase. Flame
retardants with bromine compounds are easily
recycled due to their high level of heat resistance.
Polybrominated diphenyl ethers (PBDE) flame
retardants, widely used in PVC formulation, have
been the subject of intense scrutiny for negative
health effects on humans, animals, and other
organisms, particularly because of evidence for
biological activity at low concentrations.

The main ways for brominated flame retardants to
enter the human body are through food, inhalation,
and dust in residential and industrial premises. For
the general public, food is considered the main
source of exposure. The most brominated flame
retardants are highly soluble in lipids, so oily fish, fish
oil, and fatty animal products are potential sources of
flame retardants.

The results of studies on humans and animals
indicate a correlation between exposure to
brominated flame retardants and adverse health
effects, namely thyroid disorders, hepatotoxicity i
neurotoxicity, immunotoxicity, reproductive toxicity,
effects on fetal/child development, neurological
function, cardiovascular disease and cancer.
Therefore, it is very important to replace brominated
flame retardants with safer alternatives.










