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Bacteria used to extract precious
metals from e-waste in NUS study

Samantha Boh

A single-celled organism could
end the use of harmful chemicals
to extract precious metals from
electronic waste (e-waste).

Scientists from the National Uni-
versity of Singapore (NUS) have
re-engineered the Chromobacteri-
um violaceum bacterium to give it
the ability to create enzymes that
canrecycle metals suchasgold, plat-
inum and palladium from e-waste.

This means barrels of poisonous
chemicals such as cyanide or con-
centrated acids — now often used
to dissolve metals in e-waste be-
fore they are recovered through
electrolysis - could one day be re-
placed with pools of this common
soil bacterium.

When immersed in the bacteria,
the metals are dissolved and then
converted into solids without the
need for electrolysis.

This method is safer and more
environmentally sustainable, said
Associate Professor Yew Wen
Shan, wholeads the NUS research.

Using the example of cyanide,
which is often also used in gold
mines to extract the precious met-
al, he said that, as it is highly poi-
sonous, extra safety infrastructure

is needed to prevent its fumes
from escaping the facility.

Itisalsoharder to scale up opera-
tions using such harmful chemi-
cals as there are regulations that
limit how much canbeused.

“But, in the case of bacteria, you
just need a little speck to grow an
entire swimming pool full (of it),”
said Prof Yew.

They can also stay effective for
atleast three months, compared to
chemicals which lose their effec-
tiveness after a fewuses.

For a given volume of e-waste,
the bacterial method takes a week,
while chemicals do the job in an
hour. But Prof Yew believes the
benefits of the bacterial way out-
weigh this disadvantage.

His team of 17, comprising NUS
and overseas scientists, as well as
post-doctoral students, received
about $2 million in grants that will
be disbursed over five years, for the
project that started three years ago.

The team is now working with lo-
cal e-waste company Cimelia to
testand fine-tune the technology.

At present, the team is trying to
cut the cost of the method to
match that of using chemicals.

If successful at Cimelia, Singa-
pore will be the first in the world to
use bacteria to recycle precious
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metals from e-waste at the indus-
try level. Such methods have so far
been confined tolaboratories.

Prof Yew said he is confident it
can happen within three years.

Cimelia’s plant manager, Mr Na-
gendra H.R,, said the firm - locat-
ed in Tuas - considers its precious
metal recovery system as “current
and state-of-the-art”. But, he add-
ed, it could be made more sustaina-
ble. He noted that the technology
developed by NUS will revolution-
ise the e-waste recycling industry.

“We have every intention to use
this new technology in our elec-
tronic waste recycling process up-
on the successful completion of
the project,” he said.

In an e-mail interview, Professor
Paul Freemont from Imperial Col-
lege London said natural organ-
isms are used toleach metals from
rock minerals, and the NUS study
now shows for the first time that
they can be adapted to leach met-
als from e-waste. The head of the
section of structural biology at the
university said: “The potential of
this technology is huge world-
wide, and this study represents an-
other landmark in the developing
field of synthetic biology.”
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