
F R A U N H O F E R  I N S T I T U T E  F O R  C E R A M I C  T E C H N O L O G I E S  A N D  S Y S T E M S  I K T S

B U S I N E S S  D I V I S I O N

WATER



1

WATER

Water is  an important resource in manufactur ing and as a foodstuff .  I t  i s  therefore paramount that our 

water is  used eff ic ient ly  and protected from contaminat ion – for economic as wel l  as ecological  reasons. 

Fraunhofer IKTS provides solut ions for the treatment of waste water and industr ia l  process water with-

out chemicals  or  b io logical  agents – from mult i funct ional  components to compact overal l  systems.

Fraunhofer IKTS has many years of experience in identifying 

and solving specific problems faced by the industrial and 

household water management sectors. Based on extensive 

process analyses, we apply the advantages offered by ceramic 

high-performance materials to the development of function-

al components in separation and reaction technology. Our 

scientists integrate these components in economical system 

solutions used by municipal water works, the manufactur-

ing industry and the mining sector. The disciplines of materi-

als technology and process technology are closely intertwined 

at Fraunhofer IKTS in order to meet all relevant technological, 

statutory and economic framework conditions.

Our successful methods focus on combining ceramic mem-

branes for micro-, ultra- and nanofiltration with electrochemi-

cal, sonochemical and photocatalytic processes (advanced ox-

idation processes – AOP). Specific sensor systems and classic 

aerobic and an-aerobic treatment techniques also play a role 

in many cases. The institute develops highly integrated compo-

nents which combine processes such as filtration and adsorp-

tion or sonoelectrochemical oxidation. The sensors required 

for this are developed and integrated specifically for each ap-

plication. Ceramic elements are key when it comes to improv-

ing the performance of such highly integrated compact sys-

tems as well as the operating conditions (high temperatures, 

aggressive media). The combination of these methods signifi-

cantly reduces the energy demand of water treatment plants 

and enables the use of renewable energy sources. This makes 

process technology more efficient and benefits the environ-

ment while reducing process costs.

As a reliable partner for industrial and municipal clients, 

Fraunhofer IKTS also dedicates its resources to meeting the 

challenges of the future. Due to changes in demography, leg-

islation and economic framework, water and waste water sys-

tems will have to become smarter and more efficient. For this 

reason, Fraunhofer IKTS integrates cutting-edge measuring 

and sensor technology concepts to operate plants adaptively 

and in an optimized way depending on the load. Furthermore, 

it is possible to adapt centralized and decentralized water 

treatment solutions to specific local demands and conditions 

by integrating modular plant concepts and using powerful 

data collection and interpretation strategies (AI, neural net-

works).

With its business division Water, Fraunhofer IKTS is working at 

the crossroads between the water, energy and materials man-

agement sectors. For instance, requirements from sectors such 

as heating, renewables, nutrients and raw materials can be in-

tegrated in approaches for holistic systems used to balance 

ecological and economic requirements.



Industrial process water

Process
engineering

Mining waters

Sulfate separation

Partial desalination

Fertilizer extraction/
hydrogen generation

Extraction of iron concentrates

Use of CO2

Desalination
 
COD/TOD reduction

Resource recovery

Nutrient recycling

Removal of colorants, odorants, flavoring 
and pollutants (pesticides, nitride, 
phenols, CMC, complexing agents)

Desinfection

Deinking/removal of dye

Recycling of solvents and alkaline solutions

Treatment of radioactive waste water

Optimization of industrial sewage 
treatment plants

Removal of microplastics

Potable water/municipal waste water

Desinfection
 
Removal of micropollutants and 
microplastics

Optimization of flocculation and
dewatering processes

Sludge treatment

Functional 
components

Combination of
methods

Modular system concepts

Customized plant management

High-performance
ceramics

Sensor systems/ 
analytics

Industrial process water

Industrial process waters are highly industry- and company-

specific with regard to their composition, accumulation char-

acteristics as well as the required treatment targets. Their 

treatment often requires complex technology combinations.

Fraunhofer IKTS offers a wide spectrum of services – from the 

analysis of process and requirements to the development of 

methods supported by experiments and the transfer of treat-

ment plants to practical operation on the pilot scale. The in-

stitute makes use of its extensive project experience gained in 

the chemical, petrochemical, foodstuff, ceramic, textile and 

paper manufacturing fields and other processing industries.

Municipal waste water

Today, the most urgent challenge faced by centralized and de-

centralized municipal waste water treatment lies in establish-

ing strategies and powerful methods for the retention or elimi-

nation of anthropogenic micropollutants and their transforma-

tion products while keeping costs at acceptable levels. Among 

other things, such methods are key to containing the spread 

of multiresistant pathogens in the environment. Beyond this, 

IKTS supports municipal operators in reducing the energy de-

mand and costs of existing processes such as activation or 

sludge treatment without losses in performance. At the same 

time, the institute integrates specific technologies to recover 

important resources, such as phosphor. IKTS has several tech-

nological solutions in these fields, all of them proven in collab-

oration with various partners.

3

AREAS OF APPLICATIONS
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1	 Photocatalysis module for 

the treatment of potable water.

2	 Analysis system for pollut-

ants and trace substances in 

municipal waste water.

3	 Filter module with ceramic 

flat membranes for the purifica-

tion of industrial waste water.

4	 Pilot plant for the electro-

chemical sulphate separation in 

mining water.
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Potable water

In developed countries, potable water is the one foodstuff 

with the strictest standards of supervision; it can therefore be 

consumed without hesitation. New challenges in raw water 

treatment result from rising nitride contents in groundwater, 

pesticides in surface water, and the increased risk of bacteri-

ological contamination of distribution systems due to rising 

ambient temperatures in the context of climate change. On a 

global scale, the extensive and sustainable supply of humans 

and agriculture with microbiologically safe water is the most 

pressing issue. Since more and more fresh water resources 

from ground-water and surface water are at risk of overuse, 

re-use strategies and desalination technologies are gaining 

in importance. IKTS has the technological components (elec-

trodes, AOP processes, sensors, membranes, combined sys-

tems) and application know-how to rise to these challenges.

 

Mining waters

All over the world, mining operations cause extensive and 

massive damage to landscapes and profoundly affect the wa-

ter balance of whole regions. The consequences for water 

resources and water quality are felt not just during the ac-

tive production phase, but in many cases for years after min-

ing activities have stopped. Due to natural disintegration, the 

available water in such areas is contaminated with a number 

of substances of geogenic origin. One frequently encountered 

phenomenon – even in Germany – is high concentrations of 

sulphate contaminating the water supply.

IKTS has conducted many years of research in this field and 

developed unique electrochemical processes (e.g. Rodosan©) 

for the treatment of mining water, including the pertaining 

technical equipment. These processes are available and highly 

mature. They can be combined with technologies from the 

agricultural and energy sectors. They even make it possible 

to produce fertilizers, hydrogen and other valuable products 

with renewable energy, for use in decentralized resource cy-

cles. This increases the added value of companies and eco-

nomic regions as a whole.



EXPERTISE

5	 Membrane test stand for 

ceramic membranes for the treat-

ment of industrial process water.

Analytics and sensor systems Process engineering

Process simulation (reaction, flow,
thermodynamics etc.)

Design and construction of reactors 
based on Aspen

AOP processes

Electrochemical total oxidation
and electrodialysis

Sonochemistry and
cavitation methods

Photocatalysis

Desalination

Analytics of micro- and nanoplastics

Trace substance analytics

Environmental analytics

Soil water sensors

Component and process-
integrated sensors

System development

System and production concepts

Module, system and plant 
development up to CE certification

Functional components

Functionally hybrid components (membrane adsorption, 
sono-electrodes, sensory functionalization)

Functional components (mixers, reactors, etc.)

Electrode development and production (mixed oxide and diamond electrodes)

Production and integration of electrolytic cells

Ceramic materials, technologies for manufacturing and functionalization

Technological chain for tubular and planar membranes for micro-, nano- and ultrafiltration

Conventional and additive shaping for all relevant ceramic materials

Cellular structures (in particular functionalized foam ceramics)

Complete line for ceramic thick-film technology and direct-write techniques 
(functional printing)
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FRAUNHOFER IKTS 
IN PROFILE
The Fraunhofer Institute for Ceramic Technologies and Systems IKTS conducts applied 

research on high-performance ceramics. The institute‘s three sites in Dresden (Saxony) and 

Hermsdorf (Thuringia) represent Europe‘s largest R&D institution dedicated to ceramics.

As a research and technology service provider, Fraunhofer IKTS develops modern ceramic 

high-performance materials, customized industrial manufacturing processes and creates 

prototype components and systems in complete production lines from laboratory to 

pilot-plant scale. Furthermore, the institute has expertise in diagnostics and testing of 

materials and processes. Test procedures in the fields of acoustics, electromagnetics, 

optics, microscopy and laser technology contribute substantially to the quality assurance 

of products and plants.

The institute operates in nine market-oriented business divisions to demonstrate and 

qualify ceramic technologies and components as well as non-destructive test methods for 

new industries, product concepts and markets beyond the established fields of application. 

Industries addressed include ceramic materials and processes, mechanical and automotive 

engineering, electronics and microsystems, energy, environmental and process engineering, 

bio- and medical technology, non-destructive testing and monitoring, water as well as 

materials and process analysis.

CONTACT
Business Division

Water

Dr. Burkhardt Faßauer

Fraunhofer Institute for 

Ceramic Technologies and 

Systems IKTS

Winterbergstrasse 28,  

01277 Dresden, Germany

Phone +49 351 2553 7667

burkhardt.fassauer@ 

ikts.fraunhofer.de

www.ikts.fraunhofer.de

COVER Pellet reactor for the 

anaerobic treatment of industri-

al waste water.


