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Water purification for rural areas

Clean water for Southern Africa
Over 100 million people in Southern Africa have no access to clean water –
many sources in rural areas are contaminated. In the SafeWaterAfrica project,
African and European partners are working closely together to develop a
decentralized system solution for water purification that can be operated and
maintained autonomously by rural inhabitants. The system covers the clean
water needs of several hundred people. Researchers at the Fraunhofer Institute
for Surface Engineering and Thin Films IST are coordinating the project.
Clean water is a scarce resource in rural parts of Southern Africa. Natural sources often
contain chemical and microbiological impurities. And the rate of mortality from waterborne pathogens and pollutants is correspondingly high, with infectious diseases a
major factor. This problem is being addressed in the African-European “SafeWaterAfrica” project. The Fraunhofer Institute for Surface Engineering and Thin Films IST in
Braunschweig is coordinating the project. To provide the rural population of Southern
Africa with clean water, the project partners (see SafeWaterAfrica profile) are developing a decentralized and autonomous system for water purification. It is designed to
work in rural areas that are cut off from public water and energy supplies. Covering the
needs of 300 people, the solution has a capacity of 1,000 liters per hour. The off-grid
system is equipped with low-energy water treatment technology, while solar collectors
on the roof of the container supply the energy.
Disinfection without chemicals
Fraunhofer IST’s contribution is its technology for electrochemical water purification
using diamond-coated electrodes. “We’re involved in the disinfection unit known as
CabECO®. The method for breaking down pollutants in water using diamond electrodes was developed by our institute and taken over in 2001 by our spin-off CONDIAS
GmbH, which is also a partner in the project,” says Dr. Lothar Schäfer, Deputy Director
of Fraunhofer IST. By means of electrochemical oxidation, the process purifies the water
and removes bacteria and viruses from it. The module contains conductive electrodes
that are coated with a thin layer of diamond. “A low potential of just a few volts is
applied between the electrodes. The water (H2O) flowing through is then converted
into ozone (O3) and hydroxyl (OH) radicals. O3 is one of the most efficient disinfectants,
while OH is the strongest oxidizing agent there is. Together, they destroy all germs and
organic impurities. This means we don’t need chlorine or other chemicals for disinfection,” explains the physicist. In field tests, the researchers were able to reduce the germ
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count by a factor of 1,000 to 10,000 and achieve the required level of disinfection.
Moreover, the river water that the project partners are treating contains chlorine
compounds, out of which hypochlorite – an additional oxidizing agent – is produced.
The advantage of hypochlorites is that they are consumed slowly over a long period,
whereas ozone decomposes relatively quickly.
Made in Africa
The CabECO® disinfection unit is one component of the system solution. Other modules perform tasks such as removing heavy metals, sediments and nitrogen compounds.
“In the containers, there are technologies that originated in Africa as well as from
European suppliers. The African partners have contributed a lot of know-how. In
acknowledgement of this, we also describe the system solution as ‘Made in Africa’,”
emphasizes the scientist. The combination of the modules for pre-treating the water
will be adapted to the respective local conditions and the original state of the water. A
demonstrator is already in test operation in Southern Africa, and the installation of
another in Mozambique is planned for April 2019. In the future, the installations will be
built and operated in South Africa. A remote diagnostics system will support operation,
maintenance and repair process.
Profile: SafeWaterAfrica
Funded as part of EU’s Horizon 2020 program under Grant Agreement no.: 689925
Project duration: June 1, 2016 to November 30, 2019
Funding amount: Approx. 3 million euros
Project partners
• Advance Call LTD, South Africa
• CONDIAS GmbH, Germany
• Council for Scientific and Industrial Research, South Africa
• Fraunhofer Institute for Surface Engineering and Thin Films IST (coordinator),
Germany
• Salomon Lda, Mozambique
• Stellenbosch University, South Africa
• Tshwane University of Technology, South Africa
• Universidad de Castilla-La Mancha, Spain
• Università degli Studi di Ferrara, Italy
• Virtual Consulting Engineers VCE Ltd, South Africa
Further information: www.safewaterafrica.eu
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© Fraunhofer IST | Picture in
color and printing quality:
www.fraunhofer.de/en/press

Installing the water purification system. © Fraunhofer IST
| Picture in color and printing
quality: www.fraunhofer.de/
en/press

RESEARCH NEWS
January 2019 || Page 4 | 4

The water before treatment
(left) and after (right).
© Fraunhofer IST | Picture in
color and printing quality:
www.fraunhofer.de/en/press

Extracting a water sample in
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Coagulation and flocculation
columns for purifying the
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The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 72 institutes and
research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of more than 25,000, who work with an annual
research budget totaling 2.3 billion euros. Of this sum, almost 2 billion euros is generated through contract research. Around 70 percent of the
Fraunhofer-Gesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed research projects. International collaborations with excellent research partners and innovative companies around the world ensure direct access to regions of the greatest
importance to present and future scientific progress and economic development.

