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UVC LEDs Could Solve
One of Humanity’s Largest Problems

Clean Water for All
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Tap water is also drinking water – that is obvious! The fact that in
Germany a huge technical effort is made to maintain the water supply
is largely unknown to most people today. Almost a hundred years ago,
cholera and other diseases caused by contaminated water were not
uncommon in Europe. People began to understand that clean water is
a valuable commodity. In addition to sewage treatment plants with
mechanical, biological, and chemical purification processes, UV lighting
is often used in decontamination. UVC LEDs have recently been responsible for a small technical revolution.
The right to clean drinking water has been grounded in the human rights
charter of the United Nations since July of 2010.1 According to
estimations of the UN and WHO, however, around 600 million people
worldwide did not have access to drinking water in 2015.2 A central
water supply similar to that available in industrialized countries is
unthinkable in many impoverished countries. The water there still
continues to originate from village wells or nearby lakes and rivers.
However, dangerous pathogens often lurk in these natural water
resources.
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According to recent estimations, a quarter of all deaths among children
under five years of age worldwide can be traced to environmental
influences such as unclean water and poor hygiene conditions.
Sewers, sewage treatment plants, and other measures taken in
industrialized countries only offer limited help in countries with
decentralized water supplies. Such countries require alternative mobile
solutions.
UV lighting, such as from particularly short-wave UVC light (100 nm to
280 nm), can play a crucial role in such solutions.
This high-energy radiation is absorbed by DNA and RNA strands and
results in “clumping” of the nucleotide sequences. This prevents the
reproduction of cells or kills them altogether. In nature, these beams are
absorbed by the ozone layer in our atmosphere, which protects all living
things from the danger of UVC radiation exposure. Microorganisms do
not have resistance mechanisms in place to battle this radiation either
and can, therefore, be killed by artificially-produced UVC radiation.
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This fact has been known in science for a long time; in fact, low-pressure
mercury lamps have been used in laboratories and the food industry for
sterilization purposes for several decades. These radiation sources are
admittedly very powerful but are only partially suited for mobile use.
These lamps are fragile and difficult to operate, have a comparably
shorter lifespan, require an alternating current, and convert a lot of
power to heat. In addition, the disposal of toxic mercury is complex and
expensive.
As an alternative radiation source, UVC LEDs are on the rise. They are
long lasting, robust, do not contain damaging substances, and can be
operated with direct current rechargeable batteries or solar cells. They
have made mobile solutions possible for the first time and allow
“radiation therapy” to be performed close to the consumer. UVC LEDs
are thus in a position to improve the quality of life of millions of people.
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Waterproof UVC Modules for Water Purification
Clean Water Comes from Within
Water dispensers, aquariums, and analytical devices in biotechnology
all require clean, sterile water. Ultraviolet radiation has proven to be an
effective method of disinfecting, sterilizing, and cleaning.
For the first time, LG Innotek has developed UVC modules that can be
applied where required – either directly next to or even in the water. This
is thanks to water-repellent (IPX7) and waterproof (IPX8) housings. The
advantage is obvious: The scattering losses can be kept to a minimum,
and the radiation can optimally expand its disinfecting effect.
SMD LEDs are integrated in both modules with a wavelength of 278 nm
and an optical power level of 2 mW. Both modules are just a few
centimeters in size and can easily be integrated into many different
-applications. Voltage sources of 12 V each are sufficient for operation.
Yet another successful expansion of an already successful UVC LED
family from LG Innotek!
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