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Light-emitting fork made with sprayed LEC
technology

May 20 2015

Light-emitting paper

Light-emitting electrochemical cells, LEC, is a newly invented lighting
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technology. In his thesis, physicist Amir Asadpoordarvish, Umed
University, shows how a LEC can be produced through spraying three
layers of ink on a substrate and emit light by the current from an
ordinary battery. LEC components can be sprayed onto complicated
surfaces, for example to make a light-emitting fork.

"In a recent study we also showed that it is possible to spray the LEC
structure directly onto conventional, cheap copy paper," says Amir
Asadpoordarvish. "Such a paper LEC exhibits an even light-emitting
capacity even during repeated bending and flexing."

Artificial lighting has brought great advantages to mankind. In recent
years enormous progress has been made possible through
commercialization of energy-efficient light-emitting diodes, LEDs, and
high contrast computer screens based on organic LEDs. However,
organic LEDs require an expensive and complicated production process.
It is likely that the next big breakthrough in lighting technology will be
the discovery of cheap and "green" techniques, produced in a cost and
material efficient way using safe and easily accessible raw materials, at
the same time being flexible, durable and light-weight. Light-emitting
electrochemical cells, LECs, could be what make the vision become
reality, Amir Asadpoordarvish argues in his thesis.

A LEC is based on an active material placed between a cathode and an
anode. In his thesis, Amir Asadpoordarvish shows how the research
group of professor Ludvig Edman, which he is a part of, succeeded in
making functional LECs by spraying three layers of ink, and thus
creating anode, active material and cathode, on top of a substrate. Such
components can emit light using only currency from an ordinary battery.
In the same study they showed that spray-sintered LECs are highly
efficient and can have both multi-coloured and patterned light emission.

"They can be produced directly onto complicated surfaces. One
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extraordinary example of this is the light-emitting fork we were able to
produce," says Amir Asadpoordarvish.

The research group also solved the problem of protecting the light-
emitting cells from surrounding air by encapsulating it with a mix of
glass and epoxy plastic. This resulted in a long-lasting LEC with a
lifetime of 5 600 hours, as compared with the 1 000 hours an ordinary
light bulb has.
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More information: "Functional and Flexible Light-Emitting

Electrochemical Cells." umu.diva-portal.org/smash/record.jsf ?pid=diva2
%3A807559&dswid=-6081
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