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Water quality and the circular economy 

Industrial testing platform for clean water 

If we look at all of the business sectors in Germany, industry requires the larg-
est amount of water. This makes access to efficient technology for cleaning and 
recycling water all the more important for this sector in particular. Ideally, this 
technology should also allow energy and valuable raw materials to be retrieved 
so that they can be reused in production. In order to address all of these issues 
in a practical way, researchers at Fraunhofer have been developing a testing 
and technology platform. It is located on-site at a large wastewater treatment 
plant, where the wastewater from one of the largest chemical parks in Europe 
is treated. 

Thanks to its rigorous regulations on discharging wastewater into rivers as well as its 
efficient wastewater treatment plants with multi-stage filters and biological purification 
systems, Germany can be proud of its high water quality and first-class drinking water. 
However, quality requirements are on the rise and water management is facing new 
challenges. On one hand, this is due to water shortages: While supply has been de-
creasing due to climate change, demand – for example in agriculture and as a result of 
the widespread switch to the hydrogen economy – has been growing.  
 
Furthermore, modern analysis methods are now able to detect the most miniscule con-
centrations of harmful substances in water that previously went unnoticed, including 
pharmaceutical and chemical residues (also known as micropollutants). There is no rea-
son for this to cause panic, though. “The water quality in Germany is just as good as 
ever before,” says Dr. Burkhardt Faßauer, head of the Circular Technologies and Water 
department at the Fraunhofer Institute for Ceramic Technologies and Systems IKTS. 
“However, we do need to prepare ourselves for the challenges of the future.”  
 
A research platform on-site at the factory  

Fraunhofer has now started a project that will take the treatment of industrial 
wastewater to the next level and should enable bodies of water and drinking water to 
be even more efficiently protected. Another objective of this project is to collect recy-
clable materials from the wastewater. “Some of the residuals or process chemicals in 
industrial wastewater can be reused in industry as raw materials. This holds true for 
various salts and metals, for example. We are developing processes to retrieve these 
raw materials from wastewater,” explains Faßauer. As well as Fraunhofer IKTS, project 
partners include Fraunhofer ISE, IMWS and IME.   
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The special thing about this project is that Fraunhofer researchers did not install their 
technology platform in the laboratory. Instead, they deployed a range of test containers 
on-site at the joint water treatment plant in Bitterfeld-Wolfen. This is one of the most 
modern wastewater treatment plants in all of central Germany. As well as communal 
wastewater, the plant primarily treats industrial wastewater from just under 300 busi-
nesses in the Bitterfeld-Wolfen Chemical Park, one of the largest in Europe. “Our on-
site presence means that we have targeted, consistent access to the relevant amount of 
certain wastewater. As such, we are able to conduct our experiments on an almost in-
dustrial scale and under real-world conditions,” says André Wufka, group manager for 
Systems Engineering for Water and Wastewater. A major advantage of the technology 
platform comes from its modular design. Aggregates and systems can be replaced at 
any time or moved to another location in the process. As such, the teams of experts 
can reproduce, analyze, reposition and optimize the technical processes at the 
wastewater treatment plant however they desire. 
 
State-of-the-art equipment for wastewater treatment 

The team of scientists is using state-of-the-art equipment to tackle the issue of 
wastewater. The experts are exploring new avenues in this regard: They are continuing 
to develop existing processes, combining conventional methods to develop new pro-
cesses and working on innovative and – ideally – disruptive technologies. An example 
of this is intelligent, switchable membranes that detect specific micropollutants and 
separate them out. Fraunhofer IKTS is one of Europe’s leading experts in the field of 
water technologies and is bringing its extensive experience and expertise to the table. 
In addition to membranes and biological and electrochemical methods, the researchers 
are also using the latest sensor technology. “We are testing, for example, the perfor-
mance of new sensor systems that work on the basis of surface plasmon resonance 
(SPR) spectroscopy. In these systems, the pollutant molecules to be detected adhere to 
a nanostructured sensor substrate and when this happens, the light refraction changes. 
The sensor registers the change in the refractive index and can use this to measure the 
pollutant concentration in the water. This could be used to control a cleaning process,” 
explains Wufka. 
 
Salts damage flora and fauna 

As well as testing new technologies to treat industrial wastewater, Fraunhofer experts 
are tackling another problem: residues such as salts that accumulate during the clean-
ing process. These are often found in production wastewater, but even the cleaned 
water still contains a certain level of salts. “If large quantities of these salts enter rivers, 
this can cause problems. During heat waves such as those we’ve experienced this sum-
mer, river water levels drop, meaning that the concentration of substances present in 
the water increases. This can have serious consequences for flora and fauna in rivers,” 
says Wufka. Researchers at Fraunhofer IKTS are therefore working with partner insti-
tutes to develop not only more effective solutions for removing salts from wastewater 
but also solutions for recycling these extracted salts. 
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Production-oriented environmental protection for companies 

The filter and cleaning technologies developed in the project benefit wastewater treat-
ment plants but can also be directly used in industrial production. In this case, 
Fraunhofer researchers can make use of their technology platform’s flexibility to test 
suitable cleaning strategies for industrial customers’ specific problems or needs. 
“Companies in the chemical industry, for instance, can set up a system that we  
developed for recovering raw materials from wastewater directly in their production 
hall,” explains Faßauer.  
 
Max Fuhr, commercial director of the Bitterfeld-Wolfen Chemical Park, relies on the 
work of Fraunhofer researchers: “Separating and recovering reusable raw materials 
from process water has a vital role to play in the circular economy and is the key to  
efficiency in industrial production. It also lowers costs. What’s more, we expect that in-
novative treatment technologies will help us to use water even more sustainably in the 
future and to attract more innovative companies to the park.”  
 
The idea of a pilot system at the premises of the wastewater treatment plant initially 
arose from discussions between wastewater treatment plant experts and Fraunhofer 
IKTS researchers. “The result is Europe’s first testing and innovation platform for the 
treatment of industrial wastewater – an achievement we are very proud of,” says 
Faßauer. 
 
 

 

Fig. 1 Test container at 

the joint water treatment 

plant in Bitterfeld-Wolfen. 

Here, new water technolo-

gies are tested under practi-

cal conditions in order to re-

cover energy and valuable 

raw materials from chemical 

process waters. 
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The Fraunhofer-Gesellschaft based in Germany is the world’s leading applied research organization. Prioritizing key future-relevant technologies 

and commercializing its findings in business and industry, it plays a major role in the innovation process. A trailblazer and trendsetter in innovative 

developments and research excellence, it is helping shape our society and our future. Founded in 1949, the Fraunhofer-Gesellschaft currently 

operates 76 institutes and research units throughout Germany. Over 30,000 employees, predominantly scientists and engineers, work with an 

annual research budget of €2.9 billion. Fraunhofer generates €2.5 billion of this from contract research. 
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Fig. 2 An optical sensor 

system that detects mi-

cropollutants in wastewater. 

In the future, the system will 

be able to control purifica-

tion processes in line with 

demand. 
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