
A new way of recycling components and
valuable metals in printed circuit boards could
help to solve a growing problem, it was
announced today (19th February 2002) – what
to do with the flood of obsolete computers and
other electronic products that are now being
scrapped.

The patented process has been developed at
Cambridge University as part of a major waste
minimisation initiative backed by government
and industry. It employs a specially developed
chemical leaching agent to release all the
valuable electronic components such as chips
or condensers for recycling, and recover
valuable metals and other materials from
shredded boards.

Constant upgrading means that many
electronic products now have an artificially
short working life as increasingly powerful new
software is introduced. In the UK, a small
proportion of computers is re-used but most
are scrapped in landfill sites or shipped to
copper smelters in other parts of Europe.
Planned EU legislation is likely to require
manufacturers to take back equipment for
recycling.

Results of trials of the new process have
demonstrated its effectiveness on a small pilot
scale. An economic assessment has shown it
could be an economically viable alternative to
current methods for treating either whole or
shredded boards.

The process has been pioneered as part of the
government’s programme for Waste
Minimisation through Recycling, Re-use and
Recovery in Industry. Researchers at Cambridge
worked with Alpha-Fry Ltd and EA Technology
in the £0.6m project. Financial support of
approximately £250,000 was provided through

the DTI’s LINK programme, which promotes
pre-competitive research partnerships between
industry and the research base.

‘We’ve demonstrated that the technology works
well – and there is nothing else like it,’ explains
Professor Derek Fray of the university’s
Department of Materials Science and
Metallurgy. ‘It’s environmentally acceptable
and offers a new solution to the huge problem
of redundant computers and other electronic
equipment. In the City of London, some
machines are now being thrown out after a few
months, new software is being developed at
such a speed. This provides a specific response
and avoids the pollution dangers associated
with existing disposal methods.’

The key to the new process is the development
of a selective leaching agent that is highly
effective at dissolving solder used in the circuit
boards yet has no effect on the performance of
the electronic components. Working under
anaerobic conditions allows tin and lead to be
electrowon from the leachant with very high
efficiency.

Turning the rising
tide of electronic
scrap into a
valuable resource
Patented technique recovers
complete components or
valuable materials from printed
circuit boards, providing an
environmentally friendly
alternative to landfill disposal
and copper-smelting processes

‘The technology is
environmentally
acceptable and offers a
new solution to the huge
problem of redundant
computers and other
electronic equipment.’

www.oakdenehollins.co.uk/wmr3
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‘Our initial idea was to develop a leachant that
would release all the electronic components for
re-use,’ explains Professor Fray. ‘Unlike thermal
processes, our technique does not degrade their
performance in any way. You should be able to
get everything back, and you can then sort the
components in a range of different ways
depending on their market value, type or
toxicity.’

During the project, the process was also adapted
to separate and reclaim all the valuable metals
by separating them from shredded boards.
Solder and precious metals can all be recovered,
together with any bromine in the boards.
The technology is now at the stage where it is
ready to be applied on an industrial scale. As
the tide of electronic scrap keeps rising and
environmental regulations are tightened, the
new process is likely to become an increasingly
attractive proposition.

Additional project details
and background

Electronic scrap – what happens to it at present?

Most electronic scrap in the UK is disposed of
in landfill sites or shipped to copper smelting
plants in Sweden and Belgium.

Landfill is taxable and being increasingly
restricted. Disposal of electronic scrap in landfill
means valuable materials are thrown away.
Steps must be taken to ensure that ground water
is not polluted by the lead content of most
solders.

At copper smelting plants, electronic scrap is
fed into the refining furnaces. The molten
copper collects the precious metals and these
then form the anode sludge that is produced
by the aqueous electro-refining of the copper.
The amount of material that can be processed
in this way is restricted by the capacity of the
smelting plants and pollution considerations.
Destruction of plastic and electronic
components gives rise to potentially harmful
fumes.  Metal content is recovered as a complex
mixture that must be separated. Bismuth-based
solders (an alternative to lead) can cause
problems by contaminating the copper
smelting process.

Forthcoming EU legislation is likely to require
manufacturers to take back equipment for
recycling. A process will be needed to recover
most components of printed circuit boards
without producing undesirable waste products.

How does the new process work?

Whole printed-circuit boards are treated by
firstly leaching the solder so that electronic
components can be removed for recycling. The
selective leachant that has been developed is
composed of fluoroboric acid containing a
titanium redox couple.

This has proved to be highly selective, dissolving
the lead and tin content in exactly the same
ratio as the solder, while leaving the copper
content of the boards intact.

Tests by Intex Computers Ltd showed that
electronic components were totally unaffected
by the leachant. Their identification coding
was preserved – so it would be possible to sort
them by optical means according to type, value
of contents (e.g. many capacitors contain the
expensive element tantalum) or toxicity.

Solder is electroplated from the leachant, which
is then regenerated. A process of working under
anaerobic conditions and regenerating the
leachant electrochemically rather than with
air was developed. This proved successful in
overcoming initial problems caused by the
build up of tin in a high valence state in this
part of the process.

The process can treat bismuth-based solders,
allowing the recycling process to be maintained
even if lead-based solders are eventually phased
out.

Printed-circuit board manufacturers will be able
to apply the same process to defective boards.
Instead of scrapping the whole board, the new
process makes it possible to selectively release
valuable components.

Shredded printed-circuit boards are first treated
to removed aluminium and ferrous scrap by
passing them over rapidly rotating permanent
magnets. The leachant is then applied to the
shredded boards and components to remove
and recover the solder.

Other valuable materials are recovered in a
series of steps. Copper is leached into solvent
and electrowon, followed by precious metals,
which are dealt with in a similar way. Any
bromine content can also be recovered.

‘Forthcoming EU
legislation is likely to
require manufacturers
to take back equipment
for recycling.’
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