SAFER FLAME RETARDANTS
FOR THE ELECTRONICS

INDUSTRY

A safer alternative to halogen-based flame
retardants for use in the electronics industry
has been developed with support from the
Sustainable Technologies Initiative.

The HALFREE project has shown that a new
generation of inorganic flame retardant
additives could be technically superior, less
toxic and less damaging to the environment.

‘The inorganic materials
we’ve developed are a
real breakthrough
because they combine
technical performance,
low toxicity and
environmental
acceptability.’
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Widespread use of potentially toxic flame
retardants in electronic products could be
significantly reduced following the success of
research supported by the Sustainable
Technologies Initiative. Concern has been
growing about the extensive use of halogen-
based additives, which have traditionally been
the mainstay of fire protection in the electrical
and electronics industries.

In the EU alone, approximately 29,000 tonnes
ayear of the brominated compounds are used
to safeguard equipment housings, printed
circuit boards, connectors, relays and other
components. The additives give essential
protection by delaying ignition and
preventing the spread of fire. But there are
fears about reliance on halogens, which persist
in the environment, accumulate in living
tissue and give off highly toxic gases such as
dioxins during combustion.

Recent EU directives and pressure from
environmental groups worldwide have
intensified the search to find non-halogen
based flame retardants. However it is feared
that existing alternatives such as those based
on organo-phosphorus and organo-nitrogen
compounds may be just as damaging to the
environment.

The breakthrough announced by the STI-
funded HALFREE project is the development
of a new generation of novel flame retardant
systems derived entirely from inorganic
additives based on compounds of tin.

‘A number of halogen-free alternatives are
available, but the problem is that they are
often technically inferior,” says project leader
Dr Paul Cusack of ITRI Ltd, the international
organisation that is a leading authority on tin
and its applications.

‘The inorganic materials developed in the
HALFREE project are a real breakthrough
because they combine technical performance,
low toxicity and environmental acceptability,’
he explains. ‘Our goal is to enable the
electronics industry to meet the demand for
safer flame retardants without any reduction

in fire protection standards.’

The Sustainable Technologies Initiative (STI),
funded by the DTI, Defra and three research
councils, aims to improve the sustainability
of UK business by supporting research to
achieve economic growth and employment
while safeguarding the environment and
conserving natural resources. In the HALFREE
project, STl support made it possible for ITRI
to work with industrial partners to develop
the new generation of tin-based flame
retardants and smoke suppressants for
electronic applications.

The HALFREE technology combines inorganic
fire retardants and filler materials in a novel
way to produce cost effective additives suitable
for incorporation in electronic products.
Extremely fine deposits of tin-based fire
retardants are coated on to lower-cost filler
particles. The resulting additives can then be
compounded into epoxy resins such as those
used to make commercial printed circuit board
laminate materials and encapsulating resins
for semiconductors and other electronic
components.

HALFREE fire retardant products are no more
expensive than alternative non-halogen
products already on the market, which cost
25-35% more than conventional brominated
products. Easier recycling could reduce long
term costs to the industry and consumers.

Fire tests demonstrated that HALFREE
products could outperform conventional
resins containing bromine. Heat was released
more slowly and there were lower emissions
of smoke and carbon monoxide.

‘Replacing brominated products with HALFREE
retardants would eliminate or significantly
reduce the use of potentially toxic flame
retardants,’ says Dr Cusack. ‘Furthermore the
inert nature of the inorganic flame retardants
we have developed is expected to lead to
products that are easier and safer to reprocess
and re-use. Even waste plastics containing
HALFREE flame retardants will not require
separation and special handling under the EU
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WEEE Directive.’

Growing interest in the HALFREE technology
is anticipated as manufacturers respond to
growing pressure for safer, more
environmentally friendly products.
Environmental groups, especially in Europe and
Japan, are actively campaigning against the use
of halogenated flame retardants, just as they
have for lead-free solder alloys. The introduction
of eco-labelling is encouraging many major
companies to give acommitment to a future
that is halogen-free as well as lead-free.
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‘We believe a realistic medium term target would

be to replace 20% of the EU market for flame
retardant epoxy resin components, a market
worth £2.5 million a year,’ says Dr Cusack.
‘Market volumes and revenues could be much
higher if the technology proves effective in other
polymer systems and in applications beyond
the EU electronics sector.’

Additional project information
and background

Why are flame retardants so important?
Every year, in Europe alone, fire leaves more
than 4,500 people dead and 40,000 severely
injured, and economic damage is estimated to
cost €25 billion. Flame retardants play an
essential role in limiting the toll by inhibiting
the combustion process. Some flame retardants
also make it possible to reduce the amount of
smoke and toxic gases emitted.

How are new regulations restricting the use of
conventional flame retardants?

In the EU, the introduction of new regulations
including the RoHS (Restriction of Hazardous
Substances) and WEEE (Waste from Electrical
and Electronic Equipment) Directives is
hastening the replacement of halogenated flame
retardants. Some, though not yet all, bromine-
based compounds that are commonly used have
already been banned.

Why are HALFREE products likely to make
recycling so much easier?
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The inert nature of the flame retardants used iR
HALFREE is expected to be easier and safer to
reprocess and re-use. Waste plastics that have
been treated will not have to be separated and
receive special handling under the WEEE
Directive.

Is this the first application for tin-based flame
retardants?

Tin-based flame retardants and smoke
suppressants have been in use for a number of
years in other applications. Non-toxic zinc
stannate additives are increasingly used for fire
protection in plastics, rubbers, composites,
textiles, foams, paints and coatings. However
their relatively high price has limited widespread
use so far.

What makes the new formulation used in
HALFREE products more cost effective?

The development of ultrafine powders, with
typical particle sizes of 0.1-0.3 microns,
significantly improves fire resistant performance,
allowing less material to be used. Coating the
powders on to inexpensive inorganic fillers such
as alumina trihydrate and magnesium
hydroxide enhances their fire retardant
properties at the same time as reducing their
cost.

How does the performance of HALFREE products
compare with other flame retardant materials?
Tests showed that HALFREE flame retardants
could not only meet the minimum flame
retardant requirement (UL 94 V-0) but
outperform the performance of epoxy materials
treated with conventional bromine-based
compounds.

What stage of development was reached by the
STI project?

Researchers successfully developed the novel
additives, compounded them into resins for a
range of electronic components and subjected
them to standard fire tests. Comprehensive
evaluation trials in PCBs and encapsulating resin
components will be needed before HALFREE
can be marketed as a potential replacement for
existing flame retardants.

Who were the partners in this project?

ITRI Ltd led the research, supported by industrial
partners Celestica, Joseph Storey & Co, Keeling
& Walker, Merlin Circuit Technology and RF
Bright Enterprises. |




